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Pasteurisation;    Ability  of  colon  bacilli  to  survive 373 
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(P)    914 
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Ayres,  L.  H.     See  Ayres,  W.   G.  (P)    1204 

Ayres,  W.  G..  and  others.     Coated  fabrics;   Manxxfacture  of 

(P)    1204 

Ayrton,  H.     Arc  light  carbons  (P)  541 

Azulay  Syndicate.     See  Dew,  J.  W.  H.  (P) 1020 


Babi'K'k,   E.  J.     Fuel ;    Artificial (P)    

Bach.   A.     Esterase ;    Kapid  detection   and  determinatiou 
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liquids  ;    Method  for (P)   
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Bacon,  C.  J.     Boiler  for  \itilising  waste  heat  (P) 
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Bacon.  R.  F.     l.ow-grade  copper  ores:    Treatment  of 619 

and  Metals  Research  Co.    Copper;  Metalhirgy  of (P)  1018 

Cuprous  sulphide;    Recovery  of from  ores  (P)     1018, 

1018,  1018,   1055 

Minerals  ;    Flotation  of (P)    721,  721 
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facture of (P) 1061 

Gasoline  ;    Manufacture  of (P)    483 
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Baddiley,  J.     See  Levinstein,  H.  (P)  348,  709,  WiTr 

Badin,  A.     See  Soc.  Generale  des  Xitrures    (P) 8'iir 

Badische  Anilin  und  Soda  Fabrik.     Acetylcellulose  ;  Manu- 
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(P)    828 
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Ammonium  sulphate;    Production   of <P)..    492r,  872r 
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Anthraquinone   dyestuifs  (P)    172/ 
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of  the (P)    486r.  829 
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•    486,  792r 

Azo  dvc'^tiiils  for  lottnn  :    Preparation  of (P) 1137 
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mixtures  (P)     651,  826)-.  861,  861 
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(P)  822 
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Electrolysing  alkali  chloride  solutions  ;  Process  for 
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I«akes  ;    Proee>^  for  makini;  coloured (P) 1085 

Leather;     .Manulafture   of  ili..iloi-ised (P)    843 
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(P)  900 
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pounds (P) 23r 
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Iinprnviiit;  tile  quality  of (P)    .)40 

Xitroaniinoanthraquinones  :    Preparation   of (P). .     347 

Nitrogen  oxides  ;    Manufactiu^e  of (P)  961 

Oxides  of  nitrogen  ;    JIanufacture  of and  of  cata- 
lysts therefor  (P)    799 

Oxides  of  nitrogen  ;     Preparation  of by  oxidation 

of  ammonia  in  presence  of  catalvsts  (P) 492 

Pigments  (PI 187r,  lOlOi- 

Polynierisatinii  prodticts  of  butadiene,  its  homologues 

anil  aualo'.!ous  rnmpounds  :  Preparation  of (P)    672 

Reactions  in  iire-^enee  of  alkali ;  Carrying  out  of (P)     790 

Resin  lacquers  (P)  500 

Resinous  products;    Preparation  of (P)   500 

Sulphuric    anhydride:      Manufacture     of and    of 

catalj-tic  agents  for  use  therein  (P) 833 

Tanning  materials;    Process  for  producing (P)     42.  915 

Tannhig  preparations  ;   Soluble (P) 502r,  502r 

Urea:    M.inufaeture  of (P)    924 

Vat  anthracene  lives  and  intermediate  products  for  use 

in  making  them  (P) 22.  900r 

Vat  dyestuifs  of  the  im|.htlialene  series  (P) 171,  171 

Vat  dyestuifs  ;     Preparation   of (P) 172r,  SlSr.  710 

Vat  dye.stuffs  :     Produiti.in   of  red (P)    486r 

Vat  dyes;    Yellow  to  brown (P)    222r 

Water-gas  or  other  gaseous  mixture  rich  in  hydrogen  ; 

Separating into  its  constituents  (P)   1133 

Baekeland,  L.  H.     Perkin  Jledal  presentation  proceedings 

(New  York  Section) 406 

and  General  Bakelite  Co.     Insoluble  bodies  derived  from 

ph.iinl-al.i.hols  ;     Pr.iris~    of   making (P) 914 

Paper-like  product:    Jlethoil  of  making  a (P) 1245 

Plastic  bodv  from  i»aper  i)Ulp  ;    Jlethod  of  making  a 

(P)    1244 

Baezner,  C,  and  E.  De  HaSn,  Chem.  Fabr.  List.     Enamel  or 

glaze  composition  ;    Opaque (P)      1055 

Baggaley,  R.     t'opper  sulphide  ores ;    Jlethod  of  treating 

(P)    621 

Heat  of  molten  slag  ;    Utilising  the (P) 1257 

Baggesgaard-Rasmussen,     H.     Nicotine     in     tobacco     and 

tobacco   preparations ;     Determination   of . .     300 

Tobacco  plant ;    Protein  and  nicotine  content  of  the 

during    growth    ; 978 

Bahlman,  C.     Butter  fat  ;    Apparent  etfcct  of  acetic  acid 

upon  the  constjints  of 017 

Baler,  J.,  and  A.  G.  JI.  Weals.    Rubber  substitute  (P) 971 

Bailey,  C.  H.,  and  JI.  .1.   Blish.     Proteins  extracted  from 

wheat  Hour  by  various  solvents  ;  Nature  of  the 1267 

Bailey,  E.  H.  S.,  and  W.  S.  Long.  Marutynia  Louisiana 
(unicorn,  or  devil's  claws) ;    Utilisation  of  seeds  of 

804 

Bailey,  E.  JI.  Hydroxymethylanthraquinones  ;  Separation 
and  identification  of in  ehrysarobin,  buck- 
thorn, rhubarb,  senna,  and  aloes   510 

See  Street,  J.  P 1109 

Bailey,  G.    Scouring  yarns  or  threads  of  fibrous  substances  (P)    712 

Bailey,  G.  T.     See  Walton,  R.  H 943 

Bailey,  S.  G.     Dyeing  and  bleaching  of  some  commercial 

fibres  276 

Bailly,  O.    Glycerophosphoric  acid  of  lecithin  ;   Constitution 

of  the 511 

a-Glycerophosphoric  acid  ;    Synthesis  of 634 

See  Delaunay,  R 449 

.See  Grimbert,  L 247 

Baily,  T.  F.     Electric  furnaces  for  reheating,  heat  treating, 

and  annealing , 664 

Bain.  J.  W.     See  Jliekle,  G.  R 267 

Bairdow,  T.     Gas  producers,  blast-furnaces,  etc.  (P)    ....     650 

Baker,  G.  R.     See  Shaw,  E.  (P)   43,  192 

Baker,  G.  S.     .See  Shaw,   E.  (P)    43,  192 

Baker,  J.  L.  Chemical  Intelligence  Department:  Dis- 
cussion on 1 177 

and  H.  F.  E.  Hulton.     Original  gravity  of  beer  ;   Note  on 

the  determination  of 812 

Baker,  R.     .See  Gibbons  Bros..  Ltd.  (P)   909 

Baker,  T.  T.     Radium  :   Industrial  uses  of 490 

See  Heyl,  (i.  E.  (P)      1200.   1236 

Baker  and  Co.     See  Zimmermann,  F.  (P)    968r 

Balbiano,  L.     Grai)hitic  acid    1 249 

Jlercuric  acetate  solution  ;    Use  of  a  saturated  aqueous 

in  the  separation  of  terpenes  849 
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Kulilcntiin,   I,      chniini'  Ifatlur ;     Analysis  o( ami    of 

iiuitoriaU  ukchI   in  its  iiiullufHcturc*    188 

Ijtcltr  ari<l  ;    Aliiilysis  of 657 

Valoniu  ;     Evtnu'tioii  of 015 

Ualiloni.    A.     Sjiliiylurif    aciil  ;     Determination    of in 

presence  of  siilicylie  aeid   301 

llaldils,  C.  A.     See  Kowastell.  A.  (P) 1118 

Kulilnin.  A.  T..  anil  National  I'arbiin  To.     Are  lanipeleetrcttc 

(P)    2fl« 

lljillaiul  et  Cie.     i'ellultiid  varnishes  ;    Proeess  for  applying 

adherent ■  U*  viseosc  or  similar  cellulose  Illnis  (P)     513 

lulls.  A.  K..  and  «'.  ('.  MeDonnell.     Zinc,  copper,  and  iron  ; 

Klectrolytie   sepanition   of from   arsenic    ....     200 

Dally.  .1.     AInininium  :    .\fHniifaeture  of (P)    109!) 

Ilally.  I).     See  lladisehe  Anilin  unil  Soda  Kabrik  (P) 348r 

llaly.  K.  f.  ('.     .Mlotropy  and  metastability  of  metAls.     Dis- 
cussion       007 

llritisli  chemical  trade  ;   Discussion  on  the  future  position 

and  pr<»spects  of .'j;!.  .'i.'> 

>  ■athinle  rays  ;  Salts  coloured  by and  the  molecular 

force  Held  theory 281 

I'onstitutiun  of  oriiaide  eontlMiunds  in  relation  to  their 

absorption  of  liKht      393 

Light  absoriition  anil  tluoreseenee  1074 

and  K.  H.  V.  Hampsr>n.     .\minoazo  compounds  ;  Structure 

of 271 

and  K.  (i.Tryhorn.  Absorption spectnv of  nionesnbstitutetl 
benzene  eomponntls.  and  the  Ix-nzene  substitution 
law S()3 

Rambach.  A.     .Vmmonia  ;    I'tilising  gas  priHluccrs  for  the 

manufacture  of by  synthesis  (P)    79 

Sulphurous  aci<l  and  i>\ides  from  alkaline-earth  sulphates ; 

Manufacturi'  of ( P)    282.  Oo.-)r 

Bamt)ach  und  Co.     Ammonium  sulphate  ;    .Manufacture  of 

(P)    354 

Bancroft,  V.  K.     Sue  Harrison.  J.  B 882 

Bancroft.  K.  .1.  and  . I.  B   Hansford.     <ias-retorts  ;  Charging 

and    discharging    apparatus    for (P)    71 

Bancroft.  \V.   I).      Dyeing;    The  theory  of 173,276 

Kmulsitlcation  ;    Theory  of 560 

Ferric  oxide  ;    Hydrous 422 

and    R.    H.   i'urrie.     O.xycellulose    274 

and  H.  B.  Weiser.     Flame  reactions.     Salts  in  oxygen  and 

chlorine  flames   577 

Bandeira  de  Mello.  F.  S.     Electric  battery  (P)  913r 

Baning,  M.,  and  1'.  van  der  Wielen.      Sautal  oil ;   Solubility 

of in  alcohol 197 

Banister,  J.  W..  and  C.  .\.  Rittel.     Textile  fabrics;    Process 

f<»r   rendering relatively    non-inllamnmble    (P)     056 

Baragiola,  W.  1.,  and  C.  (Jodet.     .\mmonia  in  wine;    Deter- 
mination of 1026 

Barany,  F.     l.insced  oil  varnish  ;    Apitroximatc  determina- 

ti<inof  non-v<datileunsaponifiable  substancesin 669 

Baratoll.  M.     See  De  Ahumaila  (P)    1081 

Barber,  T.  W.     Fatty  and  other  matters  from  »<mi1  washings, 

etc. ;    Recovery  of (P)    1061 

Barberls,  A.     Lubricating  packing  ;    Proeess  of  making  a 

(P)    479,  894r 

Barbct,  E.,  et  Fils  ct  Cie.     Benzol  from  heavy  oils  ;    Direct 

extraction  of in   one   distillation  (P) 485 

Distillation  and  rectification  of  wines,  etc. ;   Apparatus 

for  the  C(»ntinuous (P)    194 

Evaporating  apparatus  (P)    1078 

Fractional   distillation    of    mixtures   of  liquids:     Con- 
tinuous   (P)    862r 

Rectifying  cdumns  ;  Cooling  compartments  for (P) 

16,  786r 
Barbct,  E.  A.     fflyccrin  from  distillery  vinas.scs  ;  Extraction 

of (P)   195 

Barclay.  T.     state  research  laboratories;    Xced  for ..     :i42 

Bardt,  A.  .1.     .sve  Doroschevski,  A.  (i 903,  1 1 15 

Barendreeht.    H.    P.     Hydrogen  electrode;    .\  simple 576 

Bargellini.  (I.     tJlueosides  of  ehalkones 74 

Seutellarein  ;    Constitution  and  synthesis  of ....     271 

and  I*.  Monti.  Couniarins  ;  Research  on .  Con- 
stitution of  scopoletin 300 

Pentaliydroxyfiavime ;     Preparation   of   a— —    270 

Barger.  fi.  and  K.  Field,     .\conitlne  ;  Oxidation  of ..     376 

Yohimbint-  or  quebrachine    888 

and  W.  W.  starling.  Iodine ;  Blue  adsorptiim  com- 
pounds of .     Derivatives  of  a-  and  --pyronc     .'i81 

Barillct,  C.    1,..  and    R.    Bertheli^.     Linalyl,  terpcnyl.  und 

geranyl  acetates  ;    Rates  of  saiioniticatiini   of ;i77 

Barker.  D.     See  Broadhead.  .1.  li    (P)  376 

Barker.  J.  F.,  and  B.  c.  Collison.     .\cid  soils  ;   Dround  lime- 
stone for 1105 

Barker,  M.  H.     .s.v  Western.  1).  B.  (P)  479 

Barker,   S.     Dyeing   nuichine  (P)    713 

Barnebey,  O.  L.     Ferrous  iron  in  silicates  ;    Determination 

of by   titratiim   with   bichromate    959 

ICKlide  ;     Permanganate  and  iodometric  iletermination 

of  — —  in  presence  of  chloride  and  bromide 714 
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Barnebey.  ().  1..— co,.f. 

Iron  ;    Pernuniganate  determination  of in  presence 

of  tluoridi's.     .\nalysis  of  silicates  and  carbonates 

for  their  ferrous  iron  content , 737 

Barnes,  J.     See  Kuthcrfonl.  E 986,  986 

Barnet,  P.  C.     See  Friend.  .1 .  X 817 

Barnhard.    H.     Beverage-producing    nmteriul  ;     Process    of 

making (P)    977 

Barnum.  1).  D.,  and  others,     fias ;    Means  for  withdrawing 

from    retorts   (P)    483r 

See  Carpenter.  H.  A.  (P) 160,  O.'>0 

Barr,  li.     Balloon  fabrics  ;    Rubbered 879 

Barrett,  H.  N.     See  Newberry,  s.  B 551 ,   1203 

Barrett  Manufacturing  Co.     .sVc  Church,  s.   R.  (P)   |i]87 

Barrey,   E.   D.   F.     Salt ;     Purifleation  and  sterilisation  of 

common (P)    79 

Barrington,  J.     Detergent  for  scouring  and  dyeing  ;  Alkali-free 

(P)    657 

liarritt,  .\'.  W.     Hereii  hmilieiisin  ;  Coagulation  of  the  latex 

of and  its  bearing  on  the  strength  of  rubber..     291 

Rubber  latex;    Coagulatiim   of (P)    368 

Barrim,  O.  S.     .See  Barron.  W.  S.  (P) 1042 

Barron,  W.  S.  and  (i.  S.     Disintegrating  solid  substances  : 

Apiwratus  for (P)    1()42 

Harrow.     H.     H.     U.     Cottonseed;      Heating    of .     Its 

lauscs  and  prevention 91;( 

Barrow.  E.  R.,  and  Barrow  Cottonseed  Preserver  Co.  Cotton- 

seeil ;    Sterilising  and  preserving (P) ■.SO,  ll(i3 

Barrow  Cottonseed  Preserver  Co.     .See  Barrow.  E.  R.  ..   :i9.  1103 
Barschall,    H.     Oxygen ;     Apparakis    for    obtaining    high- 
percentage by  rectilicaticm  of  liquid  air  (P). .     716 

I'.arstow,  K.  O..  and  Cleveland  Trust  Co.      Lead    arsenate; 

.Method    of    in:inufaeturing ^  (P)     liilo 

ami   Dow   Chemical   Co.     Brcnninc ;     Process  of  making 

(P)     800,800 

andT.  r.riswold.  jun.     Oils  ;  Method  of  extracting (P)     237 

.Sec  Griswold,  T.,  jun.  (P) 716 

Bart.    H.     .\ryldiazo    compounds    containing    boron    and 

liuorine  ;     Preparation   of  complex (P)    543 

Bartclt,  F.  L.      Cleansing  of  linen,  wool,  cotton,  etc.    (P)..      134 

Barth,  S.     Grates  for  gas  generators  (P)   825 

Boasting  of  pyrites  and  similar  materials;    The  Bracq- 

Morltz   furnace    for   the 1 149 

Barthe,  L.  -\rsenic  in  organic  arsenic  compounds  ;  Detec- 
tion and  determination  of 633 

Barthelmess,  E.     Lead  oxide  ;   Jlethod  of  and  apparatus  for 

producing (P)    800r 

Bartholomew,  E.,  ami  National  Peat  Refining  Co.     Peat; 

Apparatus  for  obtaining  jmiducts  from <P). .   1134 

Bartlett,   E.   P.     See  Richards.  T.   \V 362 

Bartlett-Hayward  Co.     See  Bruce,  H.  (P)   1003 

Barton.   L.   E.     Steel ;     Determination  of  nitrogen  in 83 

and  The  Titanium  AUoy  .Manufacturing  Co.     Titanic  oxide 

pigment;    .Method  of  producing  a (P) U04 

Barton,  L.  V.,  and  W.  P.  Thomi)son.  \Miite  lead  ;  Appar- 
atus  for  making (P)   1062 

Bartow,  E.,  and  F.  W.  Mohlman.     Sewage  ;    Purification  of 

l)y  aeration  in  presence  of  activated  sludge..     508 

.SVe  Huenink,   H.    L 7-30 

Bartsch,  C.     Parchment  papers,  imitation  parchment  papers, 

and   pergamyn   pajiers  ;     Durability   tests   on 1243 
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products  ;    .\pparatus  for (P)   875 

Bary,  C.  P.,  and  H.  Debaugc.  Caoutchoucs  and  other  col- 
loidal matters  ;  Purification  of  natural  and  regen- 
erated  (P)    563r 
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and    Deutsche    Continental    Gas-Ges.       Ammonium    car- 
bonate;  Manufacture  of  solid (P)     1143.  1143 

BUckel,   C.     Acylated   arylsulphonamides ;     Preparation   of 

(P)    708 

Chlorides  of  higher  fatty  acids  ;   Preparation  of (P)     735 

Lubricants,  emulsions,  etc. ;    Manufacture  of (P)   560, 

841r.  970r 

Biieler  de  Florin,  H.     Ores  ;    Process  for  treating with 

nitric  .acid  (P) 1099 

Buell,  W.  H.     Explosive  priming  charges  (P)   1169r 

BUrgi,  E.     See  Abelin,  I.  (P)   686,  686,  1167 

Buttner,  H.     .See  Paal,  C 832 

Buff,  M.     .S'ee  Flachslaender,  J.  (P)   486r 

Buffalo  Forge  Co.     See  Carrier,  W.  H.  (P)  648 

Buffalo  Foundry  and  Machine  Co.     See  Sleeper,  O.  S.  (P). .      946 
Bugarszky,  I.,  and  others.    Oil  of  cade  ;  Separation  of  the 

constituents  of ( P)  686 

Tar  colloid  having  curative  properties  ;   Manufacture  of 

a    light-coloured (P)         1272»- 

Bull,  A.  J.,  and  A.  C.  Jolley.     Selective  absorption;      \' 

characteristic  of 575 

Bull ,  H.  J.     Impregnation  of  yam,  fishing  nets,  canvas,  wood, 

etc.  (P) 1138 

Bulleid.     Education  of  the  industrial  chemist.     Discussion     536 

Bumcke,  G.     Moellons  and  hard  greases;    Analysis  of 1063 

Sulphonated  oils ;    Analysis  of 1214 

Bunet,  P.     See  Soc.  Gin.  des  Nitnu-es  (P)   872r,  872r 

Bunnell,  S.  H.,  and  The  Griscom-Russell  Co.     Desiccating 

apparatus  (P)   785 

Desiccating  ;    Process  of (P)    946 

Bunzel,  H.    .See  Bayerische  A.-G.  fiir  Chem-  und  Landwirth- 

schaft.-Chem.  Fabrikate  (P) 92 

Bunzel,  H.  H.     Alfalfa  laccase   640 

Buraczewski,  J.     Phenols;  Action  of  formaldehyde  on  

in  presence  of  concentrated  sulphuric  acid   977 

Burban,    E.     Syrup ;     Clarification    of    sugar by    free 

phosphoric  acid   (P)    1107 
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Burch,   \V.   I.     lletal-meltiiig  apparatus  (P)    34 

Burcliartz,  H.    t'oncTetes  prepared  from  cement  and  gravel ; 

Results  of  tests  of 1-51 

Portland  cements,  iron  Pe»rtland  cements,  blast-furnace 
slag  cements,  and  other  hydraulic  binding  materials  ; 

Properties  of 303 

.S«c  Gary,  M 963 

Burchenal,  J.  J.,  and  Procter  and  Gamble  Co.     Food  product 

from  cottonseed  oil  (P)  631 

Burdett,  J.  B..  and  Davis-Bournonvillc  Co.     Electrode  for 

electrolytic  cells  (P)     1101 

Electrolytic  apparatus  (P)    1101 

Biirgdorf.   Gebr.     Potash  salts ;     .Apparatus  for  dissolving 
(P)    
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Burger,  A.     See  Heiduschka,  A 668 

Burger,  P.     Depolariser  for  galvanic  cells  (P) 236 

Burgess,  A.  H., and  D.K.  Edwardes-Ker.  Calcium cyanamide  ; 

Storing  of S-14 

Burgess,  C.  ¥.,  and  C.  F.  Burgess  Laboratories.     .Sheet  metal 

and  method  for  its  production  (P)  837 

Burgess,  G.  K.,  and  P.  D.  Merica.    Tin  boiler  plugs  ;  Investi- 
gation of  fusible 857 

and  P.  D.  Sale.     Platinum  ware  ;    Quality  of  with 

special  reference  to  losses  on  heating 853 

and  R.  6.  Wallenberg.    Metals  and  o.xides :    Emissivity 

of 690 

Burgess,  P.  S.     See  Lipman,  C.  B 146 

Burgess  Laboratories.     See  Burgess,  C.  F.  (P)   837 

Burgi,  H.     Gas  ;  Process  and  apparatus  for  making (P)      71 

and  C.  H.  Tenney.     Gas;  Manufacture  of  lighting (P)  346r 

tias  ;    Process  of  making (P) 415r 

Burgsehmiet,    G.     E.xplosive    (P)    688 

Burgstaller,  .S.,  and  P.  Schwarzkopf.     Wires  of  refractory 
metals ;    Cleaning  and  reducing  the  diameter  of 

(P)    286 

Burke,  C.  E.,  and  C.  C.  Scalione.     Oil  of  Eucalyptus  globulus 

of  California    449 

Burke,  E.     Paraffin  candles  and  process  of  making  same  (P)    826 

Burkey,  H.  M.     See  Body,  F.  A.  (P) 1010 

Burkheiser,  K.     Hydrogen  sulphide  from  coal  gas  and  other 

gases;   Kenioval  of (P)    897r,  1250r 

and   Burkheiser  und   Co.     Distillation  gases :    Purifying 

and  recovering  by-products  (P)   1238/ 

Burkheiser  und  Co.     See  Burkheiser,  K.  (P)  1238r 

Burkle,   E.    E.     Lard ;    Rendering  of (P)    243 

Burks.  E.  G..  and  X.  Hayes.     Co^l  washing  apparatus  (P)     413 

Burleigh,   A.  C.     Optical  pyrometer  (P)    52 

Burniah  Oil  Co.     .See  Von  Groeling,  A.  F.  G.  V.  P.  J.  (P)  . .   1045 

Burmeister,  H.     .S'ff  .Schenk,  D 817 

Burnett,  C.     Coal  washing  ;   Process  and  apparatus  tor 

(P)      166,  345 

Biu-uctt,  H.  R.    See  Revis,  C 1109 

Burnett,  J.  B      See  King,  J.  (P)  702 

Burns,  J.  G.     See  Jobke,  A.  F.  (P)  1212 

Buromsky,  I.     Yeast ;    Influence  of  organic  acids  on 676 

Buriell,  D.  H.,  and  Co.     See  Feldmeier,  H.  (P) 679 

Burrell,  G.  A.,  and  H.  T.  Boyd.     Gasoline ;    Quantity  of 

necessary  to   produce  explosive   mixtures  in 

sewers 1003 

Gasoline  vapour  and  air  ;  Inflammable  limits  of  mixtures 

of 603 

and  G,  G.  Oberfell.  Hydrogen  in  gas  mixtures;  Deter- 
mination of by  means  of  colloidal  palladium       17 

and  I.   W.  Robertson.    Acetylene,  ammonia,  and  isobu- 

tane  ;     Vapour   pressures   of at   temperatures 

below  their  normal  boiling  points  1199 

Benzol  in  gas  mixtures  ;    Determination  of 895 

Ethane  and  ethylene  ;    Separation  of by  fractional 

distillation  in  a  vacuum  at  low  temperatures 540 

Ethane  and  ethylene  ;   Vapour  pressure  of at  tem- 

per.itures  below  their  normal  boiling  points 895 

Gases  ;  Bapid  method  of  fractionating at  low  tem- 
peratures         411 

Methane-air  mixtures  ;    Influence  of  temperature  and 

pressure  on  the  explosibility  of 603 

Gases  ;    Separation  of by  fractional  distillation  in 

a  vacuum  at  low  temperatures  411 

Gasoline  vapour  in  air  ;    Determination  of 267 

Illuminants  in  mixed  coal-  and  water-gas ;    Separation 

of  the 17 

and  F.  M.  Seibert.  Natural  gas;  Separation  of  the  con- 
stituents in  a from  which  gasoline  is  con- 
densed       267 

and  others.     Gasoline  from  natural  gas  ;   Condensation  of 

1044 

Burroughs,  J.   W.    Phosphoric  acid ;    Process  for  making 

(P)    799 

Burrows,  F.  R.  and  ,T.  G.    Explosive  (P) 378 

Burrows,  J.  G.     See  Burrows,  F.  R.  (P)  378 

Burton,  G.   D.,  and  The  Burton  Co.     Porous  and  ttbrous 

material ;    Method  of  treating (P)   222 

Vegetable  fibres  ;  Softeningand  strengthening  degummed 

(P) 1138 
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Burton,  W.  M.,  and  Standard  Oil  Co.     Paraffin  wax  ;    Pro- 
ducing   from  other  hydrocarbons  (P) 20 

Burton  Co.,  The.     .See  Burton.  G.  D.  (P)   222,  113* 

Busch,  A.,  and  J.  A.   Wiilfing.     Lithium  acetylsalicylate ; 

Process    of    manufacturing (P)    452r 

Bnsch,M.,and  W.  Dietz,     Hydrazones  ;  Autoxidation  of 681 

Buschhiiter.  W..  and  M.  Voigt.     Fixing  iron  oxide  on  silk 

and  similar  fibres  (P)    1139 

Busifuet.   H.     Gold   salts   and  colloidal  gold ;    Pharmoeo- 

logical  action   of 512 

Busvold.  N.     Nitrites  ;    Analysis  of 489 

Butkiewicz,   W.     .S'ee  Steinkopf,   W 544 

Butt,  C.  A.     Fat  extraction  tube  ;    \  simple 288 

Butterfleld.  .T.  C.,  and  E.  .\.  Paterson.     Sewage  ;  Treatment 

of (P)   l')7/- 

Butterfleld,  W.  J.  A.     Carbon  bisulphide  ;  Removal  of 

from  coal  gas.     Discussion    14 

Chemical  Intelligence  Department:    Discussion  on 1178 

Coal  distillation  ;    Products  of 54U 

Gas  lighting;    German  hygiene  applied  to 1005 

See  Ott,    E.       1237 

Butters.  C.     Filtering  :    Process  and  apparatus  tor (P)  894r 

Filtration  and  treatment  of  ore  slimes  (P) 912r 

.See  Hamilton,  E.  51.  (P)   621 

Butters,  C  and  Co,     Filtering  process  and  apparatus  (P). .  344r, 

344r,  410 

Filtration;     Apparatus    for (P)     410,  538r 

Byard,  A.  G.     Xitre  calie ;    Disposal  of -. 1121 

Byk,  H.     See  under  Chem.  Werke  vorm.  Dr.  H.  Byk. 
Byrom,  J.  G.  Tanning  agents  from  sulphite-cellulose  liquors  ; 

.Manufacture    of (P)     1063 

Byrom,   T.    H.     Iron;    Carbiu-isation  of at   low   tem- 
peratures  in    blast-furnace    gases    1012 
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Caddiek,  A.     Nitre  cake  ;    Disposal  of 1 121 

Cadman,   .1.     Carbonic  acid  gas ;    Absorbent   medium   for 

(P)    228 

Caille,  E,  C.  G.     Photoj:raphy  of  colours  (P)  1118 

Calderwood,  J.     See  Wright,  R.  (P)  620 

Calderwood,  W.,  and  A.   E.   Webb.     Insecticides  for  agri- 
cultural and  horticultural  purposes  (P)  150 

California  Macvan  Co.     .S'ee  Vandercook,  X.  E.  (P)  . '. . .  601.  703 
California  Rctarder  and  Fibre  Co.     .See  .Strauss,  D.  Y.  (P)  553,  730 

Callan.  T.    Collodion  enamels  for  leather 41 

Guara  and  guara  extract ;   Notes  on  the  analysis  of 645 

Hydrogen  peroxide  solution  ;    Acidity  of 550 

Tanning  materials  ;    Note  on  the  analysis  of 646 

Callebaut,  K.,  and  J.  de  Bliequy.     Dyeing  textile  materials  ; 

Machines  for  (P)      223 

Dyeing  yarn  in  cops ;  Machines  for (P) 868 

Callendar,  H.  L.     .See  Bone,  W.  A 415 

Callow,  J.  M.,  and  Metals  Recovery  Co.     Ore-concentrating 

apparatus  (P)    803 

Ores;    Process  of  concentrating (P)   233 

Callow,  B.  H.     Reaction  velocity  in  a  viscous  heterogeneous 

medium 640 

Calvert    \  W.     Detinning  old  tinware  and  furnace  therefor 

'  (P)   **37 

Calvert  G.     .\mmonia  ;  Manufacture  of by  synthesis  (P)    715 

Hydrogenation  of  oils ;   Mixing  device  for  use  in  the 

(P) 434,  805f 

Mixing  gases  and  liquids  ;    Apparatus  for (P). . . .    163r 

Calvert,  H.  T.     Nitre  cake  ;   Disposal  of 1121 

Calvin,  J.  W.     .See  Upson,  F.  W 629 

Cambridge  Scientific  Instrument  Co.,  and  W.  H.  Apthorpe. 

Thermometer;    Electrical  resistance (P)    380 

Camden  Iron  Works.     .See  Lindsay,  W.  J.  (P) 1236 

Cameron,  A.     Wood;    Destructive  distillation  of (P)..     604 

Cameron',  A.  T.  Iodine  in  plant  and  animal  tissues;  Dis- 
tribution of 1248 

Cameron,  F.     .See  Ralston.  O.  C 664 

Cameron,  F.  K.    Potash  from  kelp      869 

Cameron,  .T.  Mc.L.     Drying  machines  (P) 262,  602r 

Camilla,    S.     Building    materials;     Influence   of    prolonged 

infiltration   of  brine   on 120'J 

Caminada,  P.,  and  P.  Buggeri.  Vegetable  fibre  effects; 
Manufactiu-e  of  tissues,  dyed  m  the  piece,   with 

(P)    26 

Campbell,  B.     Acenaphthylene  and  its  derivatives   862 

Ferrocyanides  ;     Volumetric  deternunation  of . ,     83.2 

Campbell  E  D  Carbon  steels:  Influence  of  heat  treat- 
ment on  the  specific  resistance  and  chemical  con- 
stitution of ...,...,    1013 

Portland  cement  clinker  ;  Function  of  ferric  oxide  in  the 

formation  of 1093 


NAME  INDEX. 


16 


Campbell,   J.   S.    Leather   waste ;    Compositions   utilising 
(P)   


624 

280 


010 
257 


840 
801 


175 


Campbell,  N.     lonisation  of  metals  by  cathnde  rays   . . . 
Campbell,  N.   P.     Crystallisation  from  aqueous  solutions 

Velocity  or 

Campbell,  W.   B.     Wood;    Preservative  treatment  of 

Conac,  M.     Aluminium;    Process  for  directly  coating 

with  precious  nu'tnls  (P)    558 

Canals,  E.     Plaster  of  Paris  ;  Uygroscopic  and  total  moisture 

in 357 

Plaster  of  Paris  ;    Sulphates  of  magnesium  and  sodium 

in 717 

Canaris,  K.     Steel  ingots  ;    Manufacture  of  sound (P)     556 

Candy,  F.  P.     Filter  (P)  1196 

Water    Biters   (P)    299 

Water  purifleation  ;    Supply  of  reagents  in (P)..     245 

Cane  Wax  and  Chemical  Co.,  and  M.  S.  Salamon.     Sugar- 
cane wax  ;    Deodorising (P)     804 

Canina,  E.  0.     A'«  Mcnsio,  C 296 

Cann,  J.   B.    Fuel  briquettes;    Manufacture  of (P)..       70 

Canzoneri,  F.     Oils  extracted  with  carbon  bisulphide  and 

technical  oils  in  general ;  Methods  of  purifying . . 

Capece,   G.     Cement;     Artidcial-stonc (P)    

Capps,  J.  H.,  and  0.  W.  Boies.     Ferric  sulphate  ;    Reduc- 
tion of in  acid  solution  by  means  of  cadmium 

amalgam  for  the  titration  of  iron  and  free  sulphuric 

acid 

Carborundum  Co.     5«  Allen.  T.  B.   (P)    143 

Ste  Brockbank,  C.  J.  (P) 1042,  1 197 

Carey,  A.    Accident  prevention  in  factories.    Discussion..  1130 

Carey,  E.    Obituary  261 

Carl,  R.  W.    Ste  Jaeger,  C.  (P)  274 

Carles,    P.     Cuprous    carbonate      659 

Tartrates  ;   An  adulterant  of  crude  and  refined . .     658 

Carlson,    A.    V.    and    C.    L.     Cement ;     Manufacture   of   a 

hydraulic (P)    427r 

Carlson,  C.  L.    See  Carlson,  A.  V.  (P)  427r 

Carlson,  O.  B.    Calcium  cyananiide  ;    Crude as  a  raw 

material  of  the  chemical  industry  351 

and     O.     F.      Carlson.     Explosives ;      Manufacture      of 

combustibles  for (P)    153 

Carlson,  O.  F.     Are  Carlson.  O.  I!.  (P)  153 

Carman,  F.  E.  and  M.  E.     Cyaniding  apparatus  (P)    911 

Carman.  SI.  E.     See  Carman,  F.  E.  (P)   911 

Caruiichael.  \.  D..  and  H.  S.  .Montgomery.     Copper  sulphide 

ores;     Process    of    suipliatising (P)    234 

Roasting  ores  containing  sulphur  in  the  free  state  or  as 

metallic    sulphide    (P)    837 

Carmichael,  J.  P.     Polishing  compositions  (P) 353 

Carnahan,  J.  E.     Steel  or  iron  sheets  ;    Method  of  bluing 

(P)    

and  A.  J.  Maskrey.    Steel  or  iron  sheets  ;    Method  of 

oxidising (P) 

See  Maskrey,  A.  J.  (P)  

Camahan,  R.  B.,  jun.     Iron,  pure  iron  alloys,  and  phos- 
phorjsed  pure  iron  and  iron  alloys  ;   Production  of 

pure (P)  88 

Camevali,  I.    Copper  and  it«  alloys  (bronze  and  brass)  and 

aluminium;    Autogenous  welding  of with  the 

oxyacetylenc  Name 286 

Carnie.  A.     Calcining  and  clinkering  ;    Process  of (P)  1210 

Calcining  furnaii^  (p)    1210 

Carpenter,  C-     Annual   .Meeting   proceedings    753 

Coal;    Economic  utilisation  of and  production  of 

cheap    power.     Discussion     779 

Co-partnership   in  chemical  industries.     Discussion    . .     758 

Research   in   technology    763 

Carpenter,  C.  C.     Desiccating  trays  or  grids  (P) 785 

Carpenter,  C.  D.    5c«  Kendall,  J 21 

Carpenter,  E.  P.     Milk   prei)aration ;    Dried (P)    ....     149 

Carpenter,    U.    A.,    and    Ititi-r-Conley    Manufacturing    Co. 

Gas  generating  apparatus;   Coal (P)  7uli,  706,  897r 

Gas  retort  furnace  (P)   948.  948,  948,  948 

and   others.     Coal-gas  generating  apparatus   (P)    100 

Gas;    Method   of   m.-mufacturing -(P)    650 

See  Barnum,  D.  D.  (P)  483r 

Carpenter.  J.  L.     Calcivim  suiphatc-zinc  sulphide  pigment  ; 

Process  for  manufacturing (P) 914,  1261r 

Carpenter,  R.  Forbes.     Obituary     162 

Carr,  A.  B.,  and  The  Procter  and  Gamble  Co.    Cottonseed 

dryer  <P)   1019 

Cottonseed  ;     Process  of  treating (P)     813 

Carr,   F.   IT.     Education   of  the   industrial  chemist.     Dis- 
cussion            534,  536 

Research   and   chemical  industry.    Research  in   tech- 
nology.    Discussion   764,  765 

Carr,  W.  SI.     Garbage;  Process  and  app.tratus  for  incinerat- 
ing   (P)  570 

Carrier,  W.   H.,  and  Buffalo  Forge  Co.    Air  washing  and 

conditioning  apparatus  (P)   648 

Carruth,  F.  A.     Sex  Withers,  W.  A 1267 

Carson,   G.    C      Furnace;    Metallurgical (P)    968 
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720 


Carstens,  J.     See  Bayer  und  Co.,  Farbenfabr.  vorm  F.  (P)  223r 
Carter,  G.     Anti-corrosive  composition  (P)   435 


D.     See  Vail,  J.  O.  (P) 354,  491,  715,  717 

Water  gas  ;    Removal  and  recovery  of  tar  from 


Carter,  J. 

Carter,  S.  ,       . 

carburetted 481 

Carter,  S.  R.     See  liredig,  Q 278,  1143, 1207 

Cartier  St.  ReniS,  II.  L.     Loovulose  ;  Manufacture  of (P)    727 

Carulla,    F.    J.    R.     Chemical   industry    of  Great   Britain ; 

Discussion  on  the  olfect  of  the  war  on 328 

Carvallo,  J.     Electrical  conductivity  of  piu-e  liquids 580 

Caryl,  C.  R.    .See  Heyl,  F.  W 100 

Casale,  L..  and  M.  Casale-Sacchi.       Aminoazu  compounds ; 

Salts  of  some  — . — 828 

Casale-Sacchi,  M.     See  Casale,  L 828 

Casein  Co.  of  America.     .S>e  Dunham,  A.  A.  (P) 299,  793 

Caspari,  W.  A.     Caoutchouc-benzene-alcohol  and  caoutchouc- 

benzene-acetonc  ;     The    systems .     Behaviour 

of  colloids  towards  pure  and  mixed  liquids 367 

Cassella,  L.,  und  Co.     Acridone-likc  condensation  products  of 

the  anthraquinone  series;    Preparation  of (P)    645 

Azo  dyestuffs,  and  a  process  of  development  on  the  fibre 

(P)      899.  1047r 

Azo  dyestuffs  ;   Production  of  blue  iliazotisable (P)  348f 

Chlorine-substituted  products  of  toluene  ;    Manufacture 

of (P)   1203 

Cloth;    Testing  resistance  of to  wearing  fP)   ....     956 

Colouring  matters  of  Diamine  Green  class ;   Preparation 

of  new (P) 171 

Diazo  salts  ;    Preparation  of  solid (P)   711f 

Discharging  vat  or  sulphide  colours  with  reducing  agents 

(P)  350f 

Dyestuffs  from  coal  tar  ;    Preventing  the  volatilisation 

of  powdered (P)   172r 

Finishing  of  materials  dved  with  vat  colours  (P) 967 

Furs  ;    Treatment  of for  dyeing  (P)  958r 

Polyazo  dyestuffs  from  diaminocarbazole  ;    Preparation 

of  black (P)    710 

Pyrazolone    dyestulfs  ;     Production   of   yellow for 

wool  (P)    1085 

Sulphurised    dyestuffs;     Preparation    of (P)    1085 

Tetrachlorobenzaldchyde  and  colouring  matters  there- 
from ;  Manufactiu-e  of (P)  1243 

Trisazo  dyestulf  ;    M.inufactiire  of  a (P)   829,  955r 

Vat  dyestutf;    Production  of  a  bluish-creen (P)..     545 

Vat  dyestuffs;    Manuf.aeture   of (P)    900,  1047r 

Vat  dyes  and  process  of  making  same  (P)   348r 

Gassier,  P.    Plastic  material;    Manufacture  of (P)    ..     418 

Castona,  J.  H.,  and  Castona  Improved  Process  Co.     Tur- 
pentine and  resin  from  resinous  woods ;    Process 

of  obtaining (P)  914 

Castona  Improved  Process  Co.     Sex:  Castona,  J.  H.  (P). . . .     914 
Cattani,  E.,  and  C.   F.   Keel.    Dust  removing  apparatus ; 
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Gibson,  W.,  sen.,  and  others.     Galvanising  ;  Method  of 

(P)  721 

See  Skemp,  R.  (P)  837 
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agitating  or  mixing  liquids  ;   Method  and  apparatus 

for (P)    858 

Goldsbrough,  H.  A.     See  Schidrowitz,  P.  (P) 624,  1155r 

Goldschmidt,  H.,  and  Goldschmidt  Detinning  Co.     Detinning 

process  ;    Electrolytic (P) 1256- 

Detinning  system  ;    Electrolytic (P)   1256 

Tin  scrap  ;  Apparatus  for  detinning (P) 666 

and  ethers.     Ferrochromium  ;    Production  of  carbon-free 

(P)    559r 

Ferrochromium  ;    Manufacture  of (P)    183r 

Ingot-iron  ;  Improving  the  properties  of (P) 183r 

Titanium  alloys  ;    Production  of (P) 559r- 

Goldschmidt,  K..  and  others.     Detinning  tin  scrap  (P) 12I2r 

Goldschmidt  Detinning  Co.     S«De  Back,  A.  (P) 235r 

See  (iolil.^ichniidt,  II 666,  1256,  1256. 

See  Goldsclimiilt,  K 1212r 

See  Spitz,  (i.  (P)   29r,  365r 

.Sec  Weber,  J.  U')    l*^"" 

Goldschmidt  Thermit  Co.     See  Goldschmidt,  H.  (P)     183r,  183r, 

559r,  559r 

Goldsmith,  B.  B.     Albumin  compound  ;    Indurated (P)    564 

Flexible  composition  of  matter  from  oxidised  oils  and 

cellulose  esters  (P)  1244 

Goldstein,  E.     Cathode  rays  ;   Salts  coloured  by 76- 

Goldstein,  H.     Fuel  for  internal  combustion  engines  (P)  947,  1237r 
Golightly.  R.  E.     Cement-asbestos  tiles,  etc. ;    Man\ifacture 

of (P)   835- 

Golodetz,  A.     Liquids  «f  constant  boiling  point,  for  use  in 

constant-temperature  heating  baths 167 

Golodetz,  L.,  and  B.  Benedix.  Bleaching  action  of  hydrogen 
peroxide  or  other  peroxides,  or  per-.salts  ;  Accelerat- 
ing the (P)     SaO' 

Golombek.  W.     Materials  impregnated  with  rubber  mixtures  ; 

Preparation  of (P)  437 

Paper  or  fabrics  ;    Fixing  powdered,  granular,  or  fibrous 

materials  on (P) 1049- 

Golse,  .1.     Kirsch  liqueur ;    Determination  of  hydrocyanic 

acid  and  lienzaldehyde  in 846- 

Gonzalez,  L.  R.     See  Thompson,  M.  D 78 

(ionzalez.     See  Sureda,  J 1005- 

Goodey,  T.     Bacterial  activity  in  soil ;   Influence  of  protozoa 

upon 438- 

Goodrich  ('o..  The  B.  F.     See  Spenee.  D.  (P) 188- 

Goodwin.     Chemical  industry  in  Canada  ;    Development  of 

.     Discussion  5- 

Goodyear's  Metallic  Rubber  Sho.  Co.     .See  Murrill,  P.  J.  (P)  1261 

Gore,  H.  C.     Syrup  from  ciiler  and  other  fruit  juices  ;  Process 

for   making (P)    81» 

and  C.  O.  Tow  nscnil.     Sugar  beets ;    Process  for  making 

sjTup   from (P)    1157 

Gore,  W.     See  Deacon,  .M.  (P)     149,  4inr 


30 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGB 

Goris,  A.,  and  C.  Vischniac.    Cinnamon  water  and  thyme 

water 571 

Tormentol,     a     principle    extracted    from    PotentUla 

tOTmentUla,  Neck 150 

Gorter,  K.     Rubber  ;  Tackiness  of 1104 

Goskar,  T.  A.     See  Thomas,  G.  E.  (P) 186 

Goslar.  H.     Organic  substances  ;   Process  of  conserving 

(P) 679 

Gothe,  F.     Calcium  and  magnesium  carbonates  ;  Solubility  of 

in  waters  free  from  carbonic  acid 631 

Diastase  of  honey  ;  Properties  and  mode  of  action  of 1024 

Gottlob,  K.     See  Bayer,  F.,  und  Co.  (P)  971r 

See  Hofmann,  F.  (P) 291r.  437r,  971r 

Gottsch,  F.     Rubber  gum  ;   Specification  of  vulcanised 

by  volume,  and  its  determination  by  a  new  solution 

method 841 

Goucher,  J.  L.,  and  New  York  Conveyancers  Co.     Electro- 
lytic purification  of  liquids  ;  Apparatus  for (P)    877 

Goulding,    E.,   and    O.    D.     Roberts.      Eaempferia   ethdce ; 

Volatile  oil  from  tubers  of 511 

Gouiley,  H.     Coke  oven  doors  and  like  doors  (P) 346 

Gourwitsch.  L.     See  Acker,  J.  (P)  649 

Gouthi^re.  H..  et  Cie.,  and  P.  Ducancel.    SapinduB  nuts; 

Process  of  pulverising (P) 1103 

Grace,  C.  J.     Filter  presses  (P) 264 

Grady,  C.  B.    See  Murray.  T.  E.  (P) 480,  480 

Graef,  G.     Cooling  hot  liquids  and  crystallising  substances 

dissolved  therein  ;  Apparatus  for (P) 163 

Graef,  O.     Silicon  steel  sheets  ;  Manufacture  of (P) 967 

Graefe,    E.,   and    R.    von    Walther.     Light   hydrocarbons ; 

Process  for  obtaining from  heavy  hydrocarbons 

(P) 861 

Grafenberg,  L.     Alkaline  secondary  batteries  ;   Construction 

of (P)   1152 

Gratz,  B.     Coal  briquettes  ;  Carbonisation  of (P)  . .  413,  948r 

Coal   briquettes   with   sulphite-cellulose   waste  lye   as 

binding  material ;    Manufacture  of (P)  540 

Grafe,  V.     Ciiicory 568 

Gralert,  K.  P.     See  Flachslaender,  J.  (P) 486r 

Granadena  Mining  Co.    See  Truax,  S.  (P)    1150 

Granata,  N.     See  Francesconi,  L 197,  377 

Grandmougin.    E.,   and   E.    Havas.     Aniline   Black ;    Pro- 
duction of  ungreenable (P)   26 

See  Kehrmann.  F 654,  792,  866 

Grandsire,  P.  J.     Bleaching  and  dyeing  textiles  ;  Apparatus 

for (P)    902r 

Granger,  M.     Benzine;   Regeneration  of  impure (P)  .-     20r 

Grantham,  J.     See  Eaton,  B.  J 989 

Grard.     Steels  ;  Hardness  and  brittleness  of 663 

Grasselli  Chemical  Co.    See  Drefahl,  L.  C.  (P) 1059 

Graves,  S.  S.     Ammonia  ;  A  precipitant  for 638 

and  P.  A.  Kober.     Purine  bases,  including  uric  acid,  in 
urine  and  blood  ;    Nephelometric  determination  of 

1114 

Gray,  A.  W.    Temperatiu-e  uniformity  in  an  electric  furnace  ; 

Production  of 91 

Gray,  C.  E.     Desiccating  liquid  substances ;    Method  and 

apparatus  for (P)    1197 

Milk  and  cream  ;  Manufacture  of  churned  products  from 

(P) 1162 

Gray,  H.  H.     See  Bone,  W.  A 786 

Gray,  J.    Accident  prevention  in  factories 1125,  1130 

■Gray,    T.     Tar;      Fractional     collection     of     crude . 

Discussion    334 

Gray,  T.  T.     Hydrocarbon  oils  ;   Process  of  treating to 

produce  fatty  acids  and  esters  (P) 1200 

Mineral  oils  ;  Testing for  liabilityto  stain  fabrics  . .     956 

Greaves,  J.  E.,  and  H.  P.  Anderson.    Arsenic  ;   Influence  of 

on  the  nitrogen- fixing  power  of  the  soil    808 

Greaves,  R.  H.     See  Read.  A.  A 359 

Greaves,  T.  G.     Tanning  extracts;    Colour  of due  to 

copper  extractors   915 

•Greaves,  W.     Fibres  from  flax  and  other  plants  ;   Obtaining 

(P)    711 

Green,    A.    G.     "  Dyestuffs ;     Analysis    of and    their 

identification  in  dyed  and  coloured  materials,  lake- 
pigments,  foodstufi^s.  etc." 1035 

•Green,  H.  H.     Soil;  Nitrogen  metabolism  in  the 502 

See  Lohnis,  F 292 

Green,  H.  J.     Gas  producers  (P) 166 

Green,  S.  J.     See  Clewer,  H.  W.  B 815 

Greene,  A.  E.     Iron  ores  ;  Process  of  reducing (P)  ....     430 

Greenawalt,  W.  E.     Electrolytic  apparatus  (P) 839 

Greenish,   H.    G.,  and   A.   E.    Beesley.     Sodium  salicylate 

solution  ;   Discoloration  of by  alkalis 247 

G^reenwald,    I.    Nitrogen ;     Determination    of    non-protein 

in   blnod    689 

Phosphorus  ;    Determination  of  lipoid  and  acid-soluble 

in  small  amounts  of  serum 689 

Oreenwood,  H.  C.     See  Haber,  F 902 


PAGE 

Gregory,  V.  H.,  and  Pilkington  Bros.,  Ltd.     Glass  furnace  (P)  lOllr 
Greiner,  A.     Heating  an  open-hearth  furnace  by  means  of  tar    615 

Grelck,  W.  P.  M.     Oils  and  fats;  Process  of  treating (P)    878 

Grengg,  R.     Gypsum;  Products  of  dehydration  of 357 

Grey,  R.  B.     Mbcing  apparatus  (P) 648,  703 

Gri^re,  J.  C.     Sugar  and  similar  soluble  substances  ;   Manu- 
facture of in  a  dry  granular  state  (P)  ....  1066,  I265r 

Griffin,  A.  M.,  and  M.  O.  Hackett.     Electrolj-tic  cell  (P) 37 

Griffin,  M.   L.,  and  J.  Hedallen.    Hypochlorite  solutions ; 

Factors  influencing  the  stability  of 530 

Griffiths,  C.  H.     See  Boby,  R.,  Ltd.  (P) 1221 

Grigioni,  J.  L.     See  Gibbs  and  Co.  (P) 715,  799 

Grigorowitch,  K.  P.     Iron  ;    Corrosion  of 1253 

Grillo,  W.,  A.-G.  f.  Zink-Industrie  vorra.,  and  W.  Schefczik. 

Furnace  ;    Mechanical  roasting (P)    557 

Grimbert.    L.,   and    0.    Bailly.     Glycerophosphorlc   esters; 

Characterisation        of and       constitution       of 

crystallised  sodium  glycerophosphate 247 

and  A.  Lecl6re.     Apomorphine  ;   Delicate  reaction  for 150 

Oxymorphine ;      Detection    of    in     presence    of 

morphine    100 

Grlrawood,  C.  P.     Vacuum-pan  (P) 265 

Grindley,  H.  S.,  and  others.     Amino-acids  of  feeding  stuffs  ; 

Determination  of  the 848 

Griscom-Russell  Co.     See  Bunnell,  S.  H.  (P) 785,  946 

Griswold,  T.,  jun.,  and  others.     Oxygen  generator  (P) 716 

See  Barstow,  E.  O.  (P)    237 

Grondal,  G.     Ores,  particularly  iron  ore  ;  Process  and  furnace 

for  treating in  a  finely  divided  state  (P) 558 

and  H.  Nilsson.     Ores  ;   Treatment  of  subdivided for 

agglomerating  or  reducing  them  (P) 621r,  804r 

Grotzinger,  L.     See  Melamid,  M.  (P) 22,  269,  491 

Gr6h,  J.    Protective  colloids  ;  Measurement  of  the  protective 

action  of  689 

GroU,  "M.     Lactic  acid  bacteria  ;    Manufacture  of  durable 

ferment  preparations,  especially  of (P) 730 

Gross,  J.     See  Becker,  H 501 

Gross,  J.  F.    Aluminium  solder  (P) 875 

Gross,  J.   J.    Tanning  compositions  from  waste  sulphite- 
cellulose  liquors ;   Method  of  producing (P)  ..   1155 

Grossfeld,  J.     Lead  tannate  clarification  in  the  polarimetric 

examination   of   solutions   of  sugar,   dextrin,  and 

starch   676 

Grossmann,  C.     Uranium  ores  in  Madagascar 34 

Grossmann,  H.     Chemical  industry  and  the  war 253 

German  chemical  export  trade  and  the  war 252 

Injuries  to  workpeople  in  the  German  chemical  industry 

in  1914 1029 

Grossmann,  J.     Sewage  sludge  ;  Concentration  of . .  588,  592 

Grosvenor,     W.     M.     Combustible     gases    and    vapours ; 

Handling   and    treating (P) 823 

Drjing  glue  and  like  materials  ;  Apparatus  and  process 

for (P)     673 

Drying  system  (P) 785 

Dyestuff  situation  in  the  United  States  ;   Discussion  on 

1182 

Grote,  E.  R..  and  J.  W.  H.  Reynolds.    Tungsten  filaments 

for  electric  incandescence  lamps  (P) 1237 

Grube,  G. ,  and  .1.  Kriiger.     Dicyanodiamide  ;  Manufacture 

of from  crude  calcium  cyanamide  (P) 230 

Grubenholzimpragnierung    Ges.  m.  b.  H.     Disinfecting    and 

preserving  agent  (P)   632 

Wood  preserving  medium  (P) 615 

Gruber,  H.     See  Rassow,  B 953 

See  Schulz,  jun.,  A.-G.    (P)   81,  905r 

Griin,    A.     Glycerol-halogenhydrins     and     esters   of   poly- 

hydroxy-fatty  acids  ;    Preparation  of (P) 303 

Griinthal,  B.     See  Kiindler.  H.  (P) 945 

Griinzweig,  M.     Ceramic  objects  ;   Process  for  waterproofing 

(P)    231r 

Griiter,  R.,  and  others.     Esters  of    hydroxy-fatty  acids ; 

Manufactm-e    of (P)     1272r 

Griittner,   G.,  and   M.    Wiernik.     Piperidine  analogues,  in 

which  nitrogen  is  replaced  by  phosphorus,  arsenic, 

antimony,  or  bismuth 1239 

Gruhl,  R.    See  Stockhausen,  H.  (P) 970r 

Gruner,  H.     Ozonisers,  and  sterilisation  of  water  by  ozone  (P) 

509,  815r 
Gsell,  J.,  and  B.   Marschalk6.     Opium  alkaloids  ;    Deter- 
mination of  some 300 

Guareschi,    I.     Ammonium    bromide ;     Action    of on 

metallic  iodides    .* 796 

Iodine  in  organic  iodo-derivatives  and  in  nuxtures  of 

them  with  bromo-  andchloro-derivatives;  Detection 

of by  means  of  ammonium  bromide 981 

Mercuric  iodide  ;   Action  of  ammonium  salts  on . .     548 

"Water  of  crystallisation.     Compoimds  with  2HaO  and 

5H20.     Copper  sulphate 1247 

Gudge,  B.  J.    See  Little,  G.  M.  (P) 651 

Gue,  H.  D.     Gases  ;  Method  of  separating (P) 212 

Gunther,  G.    See  Jaeger,  A.  (P) 303 


NAME  UJDKX. 


PAGE 

(Juiithir.  M      Wi-iiihtijii;  silk  :    I'rm-oss  of (!') lUiOr 

(iiliithiT,  I).,  anil  Syiitliitir  I'aloiits  (■>.     Aio  ilyo  <l') '-■t^'' 

<iurriiii.  ».     In>n  ami  sl'i'i  :    PrtxvsK  for  cITcrUnK  siirfucf 

oxiilutinii  of  artiiUs  of (I')   111'.) 

liiiortliT.    W.     llrarine    metal  :     I'rcKluilion    of    a l>y 

siirayiiiK  (!') ""' 

niii;K>'»li*'ilu,  S.      Kli-ctrif  fiinuK'i-  (1*) 1213r 

(liiilliAiia.     I'liotolysis   of   smukelcK!!    ixiwilein',     Aii|mratii» 

for  the •■'»* 

liiiilli'uiiiiie.  M.     I''iiel  eroiioniy  hy  proper  arrangciiient  of 

steam   pipes O'.'O 

Ciiise.   II.   .1  .  ami    \V.   (i.    IVrry.     Magnesia  eemcnt  com- 

l>ositions  (l'» 1146 

(iillf  Kilinini!  Co       Ve  Haron.  11.  I'.  (I') ; 48:i 

.sw-   llililiert.   11.  (I')    1225 

tJiilliver.  IJ.  H       liiiiary  alloys  ;   (Quantitative  cttiet  of  niiud 

elMilinK  on  the  eonstitiition  of I'll) 

liunther,  J.  Iv     »f  Kerr.  li.  \V 1(121 

(iiir\it.'*.li.    1,.    i:.     l-loriila   earth:     Action   of on    un- 

sjiturateil  eoni|)ountls I2:i4 

(iiitbier.    A,    and     I'.     Kngeroif.     Sell  iiinni :     (iravimetric 

ileterntiiiation  of (>8'J 

.Vleniuni ;   .New  niethoil  for  the  preparation  of  eolloiilal 

8511 

aiiil  C.   Fellner.     I'ailadinm  and  tin:    Separation  of 

Ity  means  of  dimethylglyoxime 68V» 

and  others.     Palladium  from  tin;    separation  of h.v 

eleetrolytie  deposition  of  the  palladium (>8'.t 

(•(lltnuinn.  (*.  J.     Adobe  as  a  material  for  the  eonstruetion  of 

explosives  buildings.      Di^eussion UHO 

(iuyard.  ('.     Mineraloils:  Treatment  of (I') 411 

(iiizinan.     J.,     and     L.    I'lzurnim.     Copper:      hili-etrolytie 

deterniinatlou  of without  platinum  eleetrinlcs  1227 


H 

llaag.   K.      Kilter-press  plate  (T) 212 

Iliuikh.  H.     .\mmonia  and  formie  aeid  :   Preparation  of 

(I')  ■  (ill 

M.'iarmann.   K.     .Ve  Harries,  c J7;J 

Haas,  A.      Itubbir  ;    .Manufaeture  of d")  »0(i 

lljuis.  It.     .Mums:   Separation  of into  their  components     174 

Haas.   H.     .Metallurgical  converter  (I*)   2:14 

ll.ias,  L.     I>iMMlorising  waste  gases  (P)  82j 

llxi-se.  (>.     Plaster  slabs  for  moulds;    Preservation  of 

(P) 718 

llatwr,  h*.     Ammonia  ;    Heat  of  formation  and  siicciflc  heat 

of 278 

(ias  flames  ;    Observations  on 2fi6 

and  H.  <'.  (IreeiiwtMMl.     .Vmnionia  :    .\etion  of  uranium  as 

catalyst  in  the  synthesis  of from  its  elements  . .     9(12 

anil    A.    KlemciH".     KIcetri>ehemieal  reactions  caused   by 
pa.ssjige  of  a  current  across  the  boundary  of  a  gas 

into'an  electrolyte    G(i7 

and  K.  Ix-iser.     (iases  ;"  Tracing  or  determining  admixtures 

or  variations  in  the  composition  of —  (P)  ..  1»2(>,  '.*2(i 
and  \.  .\Ia.schkc.  .\nimoniae<|ililibriumat  ordinary  pressure  1088 
and   others.     Ammonia   cipiilibrium   at    ;;()   atmospheres 

pressure    1141 

■Srr  lladi.sehe  .\nilin  iind  Soda  Fabrik  (P) 0(>2r 

llackett.  .M.  O.     .Sir  (Jrillln.  A.  M.  (P) 37 

Haekl,  H.     Sri'  Uaverisehe  A.-(;.  fiir  ('hem.-  uud  Laudwirtli- 

sihaftl.-Cheni    Kabrikatc  (P) U2 

llackuiali,  ('.  A.      I'at  and  oil  in  pharmaceutical  preparations  ; 
Adaiit.ibility  of  the  l{ose-(;ottlieb  ruethod  for  the 

deti-rmination  of !>8(> 

Hadflcid,    U.    .\.     Alloy    of   iron,    silicon,    aluminium,    and 
manganese  ;    Improving  the  magnetic  ipiajities  of 

an (P) 181 

.St^-el  for  rails  and  structural  purposes  ;   Sound ....     285 

lladheld,  T.      Poplar  wood  pulp  :    Special  properties  of 8;J0 

lladliy,  II.   P.      Sri-  Parr.  S.  \V 2la 

Hadley.  T.  .1.     Insulating  electric  condnctors  ;   Composition 

for (P)    88 

Hitberlein.     W.     Pot^ussium    chloride    snlution    and    other 
solutions    of    the     potash   industry;     Crystallising 

.apparatus   for (P)    :i54 

Pot^issiiim  salts  ;  CiMiling  hot  solutions  of to  obtain 

large  crystals  (P)  a55,  355 

Ilaefner,  c    K.     Steel;    Producthm  of  an  oxide  coating  on 

mild (P)  020 

Uagghmd,  K.     .Alcohol;   Proiluetion  of from  wimmI  . . . .     975 

l-'ermentation ;     luhibitorv    action    of    hydrogen    ions 

on 883 

I'ermentation  by  living  yeast  :   Inlluenee  of  the  alternat- 
ing current  on 12G5 

Hiinlen,  J.     lOlectric  induction  furnaces  (P) 8'.i 

Hau.ser,  E..  ami  (;.  Iloedeker.     Kcsin  size  from  imsaponiliable 
rubber  resins  and  colophony  or  other  .saponitiable 

resins  :    Preparation  of (P)   721 

Uaus»i.T,   F.     \itrous  gases  ;    (tradual  absorption  of  dilute 

by  means  of  water  (P)  .So,  8i)(ir 


PAOE 
Hiiusslcr,   E.   P.     Tartaric  aciil  in  beverages,  especially  in 

wines  ;    Uetermination  of 6<7 

Vanillin  ;    Keaetions  of i>'3,  88S 

liafcr,  C.     Aluminium  plant  of  Southern  Aluminium  Co.,  N. 

(  arolina    '3- 

Huff.  M.  .M.     See  Willsiui.    I".   I..  (P)   ..   240,  2114,  881,  «l6r,  1022 

Hagan,  li.  H.     Drying  ;ipparatus  (P) 538 

llagemann.  O.  C,  and  C.   llaskerville.     Uydrogenation  of 

oils(P)    .3!l.  :!«"• 

and  ('    A.  Dieterieh.     Oils  and  fats;    Method  ot  rcllning 

<P)    '•"» 

Hagcn,  K.  Colour  lakes  from  vegetable  substances  con- 
taining the  dvestult  as  glueoside  ;     Production  of 

(P)    «■■>•'> 

Uageu.  J.     Are  lamp  electrodes  ;   Manufacture  of (P)  .  .      217 

Hagenhaeh.  U.     See  Meister.  Lucius,  u.  liriining  (P) 6o6r 

Haggin,  .1.  It.     Sn:  Kendall.  I"..  I).  (P) 431,  1081 

Hasain,  1,.  r.     Sv  Kendall,  K.  1).  (P) 1081 

Haggin,  .M.  V.      .SVc  Kemlall,  Iv  U.  (P) 1081 

llagmaicr.  K.  W.     liabbitt  meUI ;    IJetcrndnation  of  copper 

and  lead  in "^ ' 

Hahl,  U.  J.,  and  Synthetic  Patents  Co.     Hydroxyijuinoline 

compounds  (P)   ^""l 

Hahn,  A.     Vrea  in  small  iiuantities  of  bloiKl  ;    Determination 

of "1^1 

and  1.  .Saphra.     I'rea  in  urine  ;    Determination  of . .     !'8I 

Uahu,  F.     .Vrsenic.  antimony,  and  tin;    Separation  of 10:i2 

Hahnenkamm,  W.  .Sec  Meister,  Lucius,  und  Briining  (P)  ..  218r 
Hailcr    i;.     Hides  and  skins  ;    Destruction  of  anthrax  siiorcs 

i„ by  solutions  of  liyilrochloric  acid  and  salt  .  .    1217 

Haines.  H.  \V.     .See  Abraham.  H.  (P) •'>53r 

Hale,  A.  J.,  and   H.   S.   Foster.     .Metals  ;     Action  of  dilute 

solutions  ofacids,  alkalis,  ami  salts  upon  certam 464 

Hale,  F.  E.,  and  T.   \V.   Melia.     Putrescibilily  or  oxygen 

demand  ;     Comiiarison  of  methods  for  iletermining 

Haley.  H.  A.     Hydro-extractors  (P)    1234 

Hall.  A.  A.     ,Sre  Collins,  S.  II 32« 

Hall,  -A.  E.     .S«  Fieldncr,  A.  C 704 

Hall,  D.     Ace  Hall  and  Kay,  Ltd.  (P) ^8* 

Hall,  E.  L.     (Jases  ;    PuriHcation  of (P) 1200r,  l23Sr 

and   Security   Savings  and  Trust  Co.     (lascs;     Electrical 

purifloition  of  combustible (P) »l 

Hall,  H.  W.     Superiiliosphate  chambers  ;   .Means  for  empty- 

ing (P)    ,•  ■  •  V  ■  •  i •,•■■■ 

Superphosphate;    Tilting  reaction  chamber  for  making 

(P)    439,  12D.lr 

Hall.  I.      Furnaces;    lias-lired (P)   5»9 

Furnaces:    MetJil-melting (P)   W^ 

Melting  and  casting  of  metal  (P) • .  -  •  •"' 

Melting  metal ;    Apparatus  for  regulating  temperatures 

in (P)   .?i 

Melting  of  typo  metal  in  melting  pots  (P) JJ< 

.Metal-heating  furnace  (P)    i'*" 

■Metal.ii :  Combinwl  apparatus  for  melting  and  casting 

(P)  ■.  .  83. 

Temperatures;    Apparatus  for  indicating  and  regulating 

Temperatures  ill  mcitiug  pots  and  crucibles;   Apparatus 

for  regulating  and  recording (P) ■  •  •  -"** 

Temperatures  in  metal  furnaces  ;    Apparatus  for  rcglllat: 

ing  or  indicating (P)  -**'* 

Hall,  J.  A.     Aluminium  ;    Process  of  i)lating (P) HI' 

Hall,  J.  H.     .Manganese  steel  pj 

Hall,  li.  .A.     Tri-ammoniuiu  citrate    135 

Hall,  \V.  .\.     Fuels  tor  automobile  engines  ;    Production  of 

liquid (P) ,•■•■•  1"<» 

Hydrocarbons  of  low  boiling  point;    Production  of 

from  those  of  higher  boiling  point  (P) JJ 

.Motor  fuel ;   Prinluction  of (P) •  ■*!* 

Motor  spirit  from  heavy  hydrocarbons;    Production  of 

(P)   tilttr,  34h,  340 

(Jils  suitable  for  cracking  ;    Production  of from  coal 

and  lignite  (P) .......  1004 

Shale  oils;    Process  of  desulphuri.sing  sulphur-bearing 

(P)    10' 

Sulphide  ores;     Preventing  escape   of  sulphur  dioxiilc  _ 

in  smelting (P)    ,•  ■,•.  ,»•''•   ■>•>• 

Sulphur    from    pyrites    and    other    metallic   sulphides; 

Production  of (P)    ••••2r 

Hall  and  Kay,  l.tU..  and  others.  Filters  for  air  and  gases  (P)  784 
Hall  .Motor  Fuel,  l.til.     Fuel  for  high  speed  internal  com- 

bu.stiou  engines  ;    Production  of  Iniuiil (P) 104.J 

Sfc  De  Florez.   L.  IP) '^l 

Hallam,  E.  A.     Drying  klUi  for  wood  (P) 69 

Halle,  W.     Nicotine;    Preparation  of (P) 198'' 

Hailcr,  It.     .lute  reaction;    Cro.ss  and  Bevan's and  its 

application  to  cotton  •. •  ■  1"*' 

Priiiiiilinc    dyeing.     Dyeing    cotton    with    substantive  _ 

dyestufTs 0*' 

Hillesclic     Teigteil,     Knet-     u.     Misehmaschinenfabr.     See 

Herbst,  R.  (P)    ''J'*'' 

Hallgren,  E.     (:rueiblc-furnaco  (P)  665 

C 


^^ 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Halman,  I.  L.    Cleaning  and  disinfecting  liquid  and  paint 

remover  (P) 448 

Hainan,  E.  T.     Brewers'  grains  as  a  fodder  ;   Value  of  dried 

98 

Feeding  stutfs ;    Influence  of  the  war  on  supplies  and 

use  of 1267 

Halphen,  G.     Boric  acid  ;  Betermination  of  small  quantities 

of 278 

Halvorsen.  B.  F.     Peat  fuel  and  ammonia;  Manufacture  of 

from  peat  (P) 947 

Hambloch,     A.     Magnesium     carbonate;      Obta.ining 

from  minerals  containing  magnesium  and  calcium 

(P) 355 

and    fS.    Gelleri.     Magnesium    carbonate?   from    calcareous 
magnesium   carbonates  and   magnesium  silicates ; 

Manufacture  of (P) 492,  962r,  1055r 

Hamburg,  M.     Fat  and  oil  compounds  ;  Dry (P) 25Ur 

Malt  extract  or  nuilto-dextrin  ;    Process  of  producing 
dry  compounds  of  mineral  oils  and  solids  or  wax  and 

(P)    883 

Hamburger.  L.     Half-watt  lamps  filled  with  nitrogen  con- 
taining a  small  proportion  of  methane  or  carbon 

monoxide  ;   Behaviour  of 483 

and   H.    Filippo.     Argon   and   nitrogen ;     Determination 

of  the  composition  of  mixtures  of by  means  of 

liquid  air    423 

See  Reinders,  W 78 

Hamill,  J.     Sugar  refinery  liquors;    Continuous  centrifugal 

clarification  of 1023 

Hamilton,  E.  M.,  and  C.  Butters.     Gold  and  silver  ores; 

Process  of  treating (P)  621 

Hamiltim.   K.     Tar;     Fractional  collection   of  crude . 

Discussion    335 

Hammonil,  T.  C.     See  Chambers,  E.  V.  (P) 276 

Hampson,  R.  E.  V.     See  Baly,  E.  C.  C 271 

Hampton,  W.  H.,  and  The  Conlcy  Electric  Furnace  Co.,  Inc. 

Electric  furnace  (P)    35,  912 

Zinc  furnace  ;    Electric (P)   1059 

Hauaman,  F.     .SW-  Hanemann,  H.  (P) 1098 

Hancock,  E.,  and  D.  David.     Plate  for  secondary  batteries 

(P)- 498r 

Hancock.  W.  C.     See  Mcldola.  R 424 

Handcock.  W.  A.     Caramel  in  brewing  ;  Notes  on  use  of 372 

Handy,    J.    O.     Opaies(;ence    of    glass;     Causes    of—. 

Discussion    405 

Hanemann.  H.,  and  F.  Hanaman.     Iron  articles  ;  Production 

of  a  rust-preventing  coating  of  iron  nitride  on 

(P) 1098 

Hanhart,  C.  G.     Charcoal ;  Manufacture  of  decolorising 

(P) 133 

Hanlun,  J.  A.,  and  Hani  on -Gregory  Galvanizing  Co.     Coating 

metal;    Method  of— — ^(P)   1211 

Haulon- Gregory  Galvanizing  Co.     See  Hanlon,  J.  A.  (P) 1211 

Hannen,  B.     Cement;    Manufacture  of  white (P) 836 

Hannesen,  (i.     Boron  steels 84 

Hanriot,  A.  A.  M.     Ores  and  solid  salts  ;  Electrolysis  of 

(P)    36,  667r 

Hansen,  C,  and  others.     Acetic  acid  from  acetylene  ;  Process 

for  producing (P) 356r,  1250r 

Hansen,    M.     S.     Potato    starch;      Production    of  —  ■    -  by 

bacterial  ferment^itiun  in  presence  of  air  (P) 727 

Hansford,  J.  B.     See  Bancroft,  F.  J.  (P) 71 

Hanssen,  C.     See  Kekich,  T.  M.  (P) 286 

Hantelmann,  H.     Zinc;   Distillation  fmrnace  for (P)  ..     142 

Hantzsch.     A.     Helianthins    and    aminoazobenzene    salts; 

Isomeridcc    of 655 

Indicators;   Theory  of .     Blue  and  red  Congo  dyes     654 

Hauzlik,  P.  J.     .Serum-albumin  and  glutin  ;  Precipitation  of 

by  alkaloidal  reagents   196 

See  Thoburn,  T.  W 1271 

Harbeck,  E.  F.  K.     Iron  ;   Electrolytic  production  of  malle- 
able or  forgeable (P) 142 

Harcourt,  R.     Flours  from  grades  of  wheat  from  the  Canadian 

Western  Provinces  ;    Baking  qualities  of ....     821 

Hardcastic,  J.  H.,  and  A.  H.  Taylor.     Varnish  for  fabrics  (P)     146 

Harden,  A.,  ami  R.  V.  Norris.     Enzymes  of  dried  yeast  and  of 

rabbit  muscle:    Reducing 1107 

and  8.  S.  Zilva.    BaciUua  cuU  communis  ;  Reducing  enzyme 

of 1120 

Harder,  O.  E.     See  MeFarland,  D.  F 1097 

Harding.  T.  S.     See  Hudson,  C.  S 1065 

Harding,  V.  J .  Substitution  in  aromatic  hydroxy-compounds. 

Acetyl-nitro-substitution  73 

and    R.    M.    MacLean.     a-Amino-acid   nitrogen;     Colori- 

metric  determination  of 514 

Hardinge.  H.  \V.     Separating  Coarse  particles  from  divided 

material  (P) 129 

Harger,  J.     Gases  or  liquids  ;    Determination  of  substances 

in (P) 305 

Hargreaves,  J.     Nitre  cake  ;   Disposal  of 1121 

Obituary 409 


PAQE 
Hargreaves,  J. — cont. 

and  G.  K.  Davis.     Iodine  and  other  products  from  sea- 
weed ;   Obtaining (P)    227 

Haring,  K.     See  Anhydat-Leder-Werke  (P) 972r 

Harker,  G.     Fire  extinction  and  fumigation  ;   Use  of  tiue  gas 

for 157 

Harman,  H.  W.     Barley  ;  Respiration  of 192 

See  Briant,  L 192 

Harncd,  H.  S.  Hydrogen-  and  hydroxyl-iou  activities  of 
solutions  of  hydrochloric  acid,  and  sodium  and 
potassium  hydroxides  in  presence  of  neutral  salts  .  .    1205 

Harper,  C.  H.     See  Kalmus,  H.  T 180,  619,  1172 

Harper,  F.  D.     Manganese  dioxide  ;    Process  of  producing 

(P)    1208 

Harries,  C.     Caoutchouc  ;  Synthetic from  isoprene 842 

Homovanillin 850 

and  E.  Fonrobert.     Caoutchouc  and  allied  compounds; 

Constitution  of 670 

and  R.  Haarmann.     Phenols  and  phenol-ethers  with  un- 
saturated side  chains  ;    Behaviour  of towards 

ozone 073 

Harris,  D.  F.,  and  H.  J.  M.  Creighton.     Reductase  :    Action 

of   poisons   on and   attempts   to   isolate   this 

enzyme 103 

Reductase;      Influence    of    heat.    light,    and    radium 

radiations  on  the  activity  of 811 

Harris,  F.  8.  Alkali  salts  in  soils  ;  Effect  of on  germina- 
tion and  the  growth  of  crops 1156 

Harris,  (».  D..  and  others.  Milk  powder;  Process  of  pro- 
ducing soluble (P)   679 

Harris,  J.    Furnaces  ;  Mechanical  ore-roasting (P)  968r,  1211 

and  D.  H.  Thomas.     Concentrating  plant ;    Acid,  alkali, 

neutral,  syrup  or  like (P) 894 

Sulphuric  acid  chambers  (P) 1249 

Harris,  T.  R.  Electrolytic  deposition  of  metal  by  means  of 
high  ciu-rent  density  for  coating  printing  rollers, 

hydraulic  rams,  etc.  (P) 876 

Harrison,  A.  D.     Heat ;   Apparatus  for  the  exchange  of 

between  fluids  (P)   : 129 

Harrison,  H.  C,  and  Electro  Metallurgical  Co.    Ferrosilicon 

alloys  of  definite  compositions  (P) 556 

Ferrosilicon   product;    Crystalline (P)    556,556 

Harrison,  J.  B..  and  C.  K.  Bancroft.     British  (Juiana  ;   Field 

and  forest  resources  of 882 

Harrison.  W.     Cotton ;    Mercerised 1087 

Harrison,  \\.  H  ,  and  P.  A.  Subramania  Aiyer.  Rice  soils; 
The  gases  nf  — — ■.     Their  utilisation  for  the  aeration 

of  the  roots  of  the  crop 190 

Hart,  A.  M.,  and  Viking  Manufacturing  Co.     Waterproofing 

of  fabrics,  yams,  ete.  <P) 420r 

Hart,  E.     l*otash  ;  Sources  of 902 

Hart,  E.  B..  and  W.  H.  Bentley.     Ft-ediiiK-sfulis  ;  Character 

of  the  water-soluble  nitrogi  n  ni  snnir  roinmon 1161 

and  W.  E.  Tottinghara.     Sulphur  « miipoiinds ;    Relation 

of to  plant  nutrition   1 262 

and  others.     Cheese  of  the  cheddar  type  ;    Relation  of  the 

action  of  certain  bacteria  to  the  ripening  of . .       98 

See  Evans,  A.  C 97 

Hart,  M.  C.     See  Heyl,  F.  W 851 

Hartenstein,  H.  L.,  and  Continental  Investment  Co.  Carbide  ; 

Method  of  manufacturing (P)  1055r 

Hartley,  E.  G.  J.     Se-c  Berkeley.  Earl  of  453 

Hartraan,  H.  B.,  and  Electric  Water  Steriliser  Co.  Water- 
purifying  apparatus  (P)  680,  680 

Hartniann,  C.  and  Sprengstoff  A.-G.  Carbonit.     Explosives  ; 

Manufacture  of (P) 576r 

Hartmann.  E.,  vorm.  E.  Hartmann  und  F.  Benkcr.  Sulphuric 

acid  ;  Manufacture  of in  a  tower  system  (P)  . .   1090 

Hartmann,  M.  L.     See  Jones,  G 279 

Hartogs,  J.  C,  and  N.  V.  Xederlandsche  Kunstzijdefabriek. 

Artificial  thread  ;  Manufacture  of (P) 25r 

Hartuug,  E.  J.     Specific  heats  of  liquids  ;   Determination  of 

the 638 

Harvey,  H.  C.    See  Heinemann,  A.  (P)    879 

Harvey,  L.  C.     See  Davison.  H.  (P) 36r 

Hasenfratz.  V.  E.     See  Bonneau,  L.  C.  (P) 283,  1004r 

Hastings,  E.  G.     See  Evans,  A.  C 97 

See  Hart,  E.  B 98 

Hatcher,  R.  H.     Digitalis   100 

Hatfield,  W.  H.     Phosphorus  in  iron  and  steel 1012 

Hatschek,  E.     See  Willows,  R.  S 739 

Hatschek,  E.  P.     See  Jessop,  J.  A.  (P) 884 

Hauck,  L.     See  Franzen,  H 733 

Haughton,  J.  L.  Alloys  of  copper  with  tin  ;  The  con- 
stitution of  the 358 

Haupt,  A.     Impregnating  liquids  with   gases ;    Apparatus 

for  — (P)    1132 

Haupt,    K.     Sodium    oxalate    from    sodium    and    carbon 

dioxide  :  Preparation  of (P) 1144 

Haupt,  W.  Fatty  acids ;  Calcium  and  magnesium  com- 
pounds of  higher 39 

See  Stutzer,  A 972,   1064 


NAME  INDEX. 


3S 


PAGE 

Uausauiaiiii,  U.   H..  ami    l)e  Nonliske    Fftbrikcr    I)e-.\o-Ka 
Aktiwlskup.     1  ii»iitunil<'(l  oleic  ami  fatty  aiiUi'  ami 
thfir  pst^'p*  ;    ('imvrrtiiin      --  intu  saturutfd  com-     _ 
Itounds  (P> '****'* 

Haiiwr,  <>  .  iiiid  II.  lliTziVlil.     Hyilroivlluliwi- 'U48 

Mitlmli.- ;     Ditiition   uf *24 

sv.-  HiTUolJ,  U.  (P)  56" 

lltivHt),  K.    .S«f  (■rumlninuKin,  K.  (P) -6 

Hawcs,  A.  «.     A><  Ariu^tnmg.  .1.  .1.  (P) ' '"" 

lliiM'kliis,  T.     lixpliwlvps  ;    Muimfaitiire  of (P)  1031? 

Ilawltv.  II.     liorii-  aclil  ill  ImtUr ;  Di'tcctioii  ami  dcttrmina- 

ticin  of    —   •>0< 

Ser  l.iv.Tsi-i'Ki'.  J.   K -"'■» 

Ha»l<-y,  I..   K.,  ami   K.  •'.  I'alimr.     Distillation  of  ccrtjiin 

hanlHuiHls  :    Yiclils  from  the  destructive- ....     OjI 

Hawortli.  \V.  X.  Sugars  ;  New  meth(Kl  of  preparing  alkylated 


Srr  Burks.  K.  (i 
All. IV  :    Xohli 


(P) 
(P) 


241 
4i:s 
ll«8 


Hayes.   X. 

Haynes.    K ,    ,. - 

stellite.     L'obiilt-elironiiuni  alloys lO-*" 

Hays,  C.  W.     A«  Hays,  .1.  W.  (P) Iiao,  1 120 

Hays.  J.  W.  anil  C.  W.     (ias  analysers;  Gas  absorbing  and 

indieatiUK  apiuiratus  for (P) 1 120 

<>as-analysinK  apiuratus  (P)   1120 

llaythoriH'.  C.     Water;    Purilieution  of especially  feed 

water  for  stoani  generators,  hot-water  systems,  et*. 

(P)   <)31 

llayward.  ('.  K.     Cu,S,Xi,Sj ;    Kiiuilibriuni  diagram  of  the 

system 1015 

Heap,  s.,  and  Son,  Ltd.,  and  W.  Marshall.     Dyeing  artificial 

silk  (P)  489 

Heath,  A.     .v.r  Turner,  K 139 

Heath,  ('.  \V.  fias-analysis  apparatus  ;  Automatic (P)  103,  252 

Heath.    Chemical  intelligence  Iicpartment ;    Discussion  on 

1 177 

llcathi-otc,  H.  L.     .See  Kudge-Whitwortll,  Ltd.  (P) 181,  363 

llebden,  J.  C,  ami  W.  K.  Peabody.     Vat  dyeing;    Process 

of (P)  902 

ileberlein.  <i.     Patti-rn  etfeets  upon  cotton  fabrics;    Pro- 
duction of (P) 832r 

Wool-like  effects  on  cott<ui  fabrics  ;  Process  for  producing 

(P)    713r 

Hcbcrlein  it  lie.    totton  fabrii-s ;    Production  of  pattern 

elfeils  UJHUI (P)   76)- 

Cotton  fabrics  ;  Treatment  of to  impart  a  character 

resembling  wool  and  also  pattern  etfects  (P) I74r 

llebcrt,  .\..  and  F.  Hcini.     Waxes  from  Madagascar;   Three 

new  vegetabh 1061 

llcchcnbleikner.    I.,    and    Southern    Electro-Chemical    Co. 

Calcium  nitnite  ;    Process  for  cooling  and  reducing 

(P)    833 

llcckel,  li.   M.     .\ggIomeratinn  of  materials  in  powder  or 

small  fragments,  esijecially  coal  (P) 215 

Ueckcrt,  .V.     Distillation  of  coal  with  addition  of  steam  ; 

Destructive (P) 651 

Heckman,  J.  V.     Gas  ;   Process  and  substance  for  purifying 

(P)    1081 

Cas  iiurifying  material  (P)    1081 

ll.dallcn.  .1.     .See  (iriflin.  .M.  I, 530 

lleddcn,  M.  W.    Sulphite  liquor  ;    Process  of  treating  waste 

<P)    419 

Mcdvall,   .1.    A.     Cobaltous   oxide   and    aluminium   oxide; 

Heaction  between at  high  temperatures 1052 

Stannic  oxide  and  cobaltous  oxide  ;    Keaetion  between 

at  high  temperat\lres 1052 

llccniiann,  P.     Colouring  matters  as  cause  of  tendering  of 

llhres  134 

aud    Kreilerkiug.     Weighting  in  silk ;     Determination   of 

the 349 

llehle.  B.     Brewing  process  (P) 1266 

Hehner,  O.     .s'w  Meldola,  R 424 

Heidelberger,  .M.    .SV*  Jacobs,  W.  A 634,  634,  733  . 

Heidenreich,  C.     .See  Blank,  A.  (P) 222r,  955r 

Heider,  K.     .See  .Meyer,  .1 904 

lleiderich.    K.     Distillation  ovens ;     Process  and  apparatus 

for  introducing  compres.scd  coal  into (P)  . .  166,  826r 

lleiilusehka,  A.,  and  A.  Burger.     Palm-kernel  oil 668 

and  K.  Wallenreuter.     Oil  of  seeds  of  striirhiwy  iiux  vomica  1153 
Strophanthus  seed  oil ;    I'nsaponiflable  constituents  of 

669 

1048 


lleigis,  O.     See  Miiller.  M.  (P) 

llcilmann.  .1  .  uml  Co.,  and  M.  Battegay.     Oxazine  dyestutfs  ; 

Production    of    condensiition    proilucts    of on 

the  lllirc  (P)    lUO 

llcim.    1'..    and    K.    .Marrpiis.     Rubber;     Preparation    aud 

pmiMTties  of  chemically  pun 1062 

.sv,.  llibcrt,  A 1061 

.See  Meister,  I.uciu.s,  u.  Briining  (P) lOOOr 

lleimbiirger,  «i.     .See  Horsche,  W 827 

llein,  P.     See  Diamant-Brikett-Werke  Ges.  (P) UI81r 

Heine,  W.  H.     Fertiliser:    Obtaining  a from  the  com- 
bustion products  from  gas  engines  (P) 191 


PAQE 
HeiuemaDD,  A.    Butadiene,  it«  homologues,  and  the  like  ; 

Polymerisation    of (P)    91o 

Caoutchouc  from  isiiprene  :   Production  of (P)  ....   916r 

Caoutehouc  ;    Manufacture  of  syuthetii (P) 1020 

Condensation  jiroducts  from  phenol  or  eresols  and  form- 

aldehyile  aud  the  liki- ;    .Manufacture  of (P)  ..     879 

Isoprcue  :    Prodiu-tion  cU  (P) 1272r 

Phenolic   condeusation    products   capable   of   acting   as 

linisons  to    luariuc   growths,   bacteria,  etc. ;    Pro- 

ductiou  of (l>) 81u 

Propylene  from  acetylene  and  methane  ;    Production  of 

(P)    ,■>'>'•" 

Pyridinecarhoxylic  acids  and  pyridine  ;   Jlanufaeture  of 

and  others.     Condensation  products  fnuu  pluuud  or  cresol 
aud  formaldehyde  aud  the  like  ;    Manufacture  of 

(P)    879 

llein/.ii.  A.,  jun.     .Multicolour  etfects  in  threads  or  fabrics  (P) 

223,  657 

Hein/.elmann,  \.      Fcrrovanadium  ;    Technical  analysis    of 

' 018 

Heitman,  \.  H.  C,  and  Parke,  Davis  and  Co.'  Aminophcnyl 

arsenic  compound  (P) *51 

Helbronner,    .\.,    and    G.    Bernstein.     Rubber    solutions; 

Vulcanisation  of by  iiltra-violet  rays 1 10*' 

Rubber  scilutions  vulcanised  by  ultra-violet  rays 562 

and  (J.  E.  Criiiuebenf.     Solvents  (acetic  esters) ;   Prepara- 
tion of (P) M 

and  E.  Valli?c.     Zinc  sulphide  ;    Prciiaratiou  of (P)  . .  _71o 

and  others.     Sterilisation  of  liquids  (P) 732r 

.Sec  Henri.  V.  (P) -IVtr.  444r.  I48r.  448r,  732r,  7:!2f,  1030r 

llelderman,  W.  D.     .See  Cohen,  E 908 

Hclfeustein  Elektro-Olcn  G.  m.  b.  H.     Furnace ;  Electric 

(P) 198 

Metallic  vapours  ;   Production  and  condensation  of 

(P)  . . , . 839r 

Helfenstein-Engelhardt.     Electric    furnace    for    pig    iron ; 

Large WH 

Hclfrich,  .T.     DepilatiuK  skins  ;    Recovery  of  the  sludge  from 

the  sulpliiilr  process  of 843 

Heller,  G.     Isocurcuiuin 5;^4 

Phenol  Blue  ;    Prejiaratiitn  of 953 

Heller.  H.     Lead;   .\n  allotropic  nuidification  of 1058 

Water  ;    Softening  and  treating to  prevent  forma- 
tion of  boiler  scale  (P) 1223 

Hellstrom,  A.     Cellulose  manufacture  ;    Terpenc  substances 

as  by-products  of -187 

Hellwig,  W.     Paper  pull) ;    Process  feu-  rendering  peat,  wood 

waste,  etc.,  suitable  for  the  nuinufacture  of (P)     25r 

Helme,  G.  K.  L.     See  Larson,  .1,  P.  A.  (P) 667 

Hemming,  E..  and  Hemming  Manufacturing  Co.     Phenolic 

condensation  i)roducts  ;    Cold  moulding  of (P)  1062 

Hemming  Manufacturing  Co.     See  Hemming.  E.  (P) 1062 

Herapel,  W.     Alcohol  as  substitute  for  benzine  for  driving 

motor   cars    ; '8 

Henderson,   G.   G.     Annual  Meeting  proceedings  745,   753,  754, 

774,  781 
Chemical  iiKlustrics  of  the  East  of  Scotland  ;   Discussion 

on  the  bearing  oi  flir  war  on  the 340 

Coal;    Econrinuc  utilisation  of and   production  of 

cheap  power.     Discussion  780 

Co-partnership  in  clicTuical  industries.     Discussion  ....      758 
Industry;    Development  and  control  of— — by  public 

iritiucnccs,     Cliemical  cuginecriug.     Discussion  77J,   774 

Presidential  Address    747 

Research  and  chciiiical  industry.  Research  in  technology. 

Discussion 764 

Henderson,  J.  A.  L.  and  W.  H.      Gas  ;    Inflammable  natural 

as  an  economic  mineral 131 

Henderson,  J.  B.,  and  L.  .\.  Meston.     Milks  ;  Freezing  point 

of  some  abnormal 195 

Henderson,  R.  H.,  aud  Westinghoiise  Lamp  Co.  Incan- 
descence filaments  ;  Manufacturing (P) 827 

Henderson,  W.  H.      .See  Henderson.  J.  A.  1 131 

Hendrickson,  A.  V.     "(ias  ehenusts'  summary,  1914"....     927 

Gas-oils  ;   Determination  of  the  viscosity  of 17 

Hendrixson.  W.  S.  .Acid  potassium  and  acid  .sodiuiu 
phthalatea  as  standards  in  acidimetry  and  alkali- 
metry        1118 

Hcnglein,  .\.     .See  Franzen,  H 484 

Heiikel    und    Co.     Hydrogen     peroxide ;      Apparatus    for 

nuinufactiu-iug (P)  799,  8a4r 

Perborates  of   magnesium   and   zinc ;    .Manufacture  of 

(P) 80 

Peroxides  and  perborates  ;  .Manufacture  of ( P)  . .  . .     87 1 

Zinc  iierborate  ;    Manufact\irc  of (P) 834 

.See  Fischer.  F.  (P) 356r 

See  Weber,  W.  (P)  80r,  177>-,  614r 

Henuebutte.  H..  and  Soc.  .\non.  des  Combustibles  Industriels. 

Carbon  ;  Manufacture  of (P) K193;- 

Henri.  V..  and  others.     Liquid  steriliser  (P) 448r 

Liquids;    .\iijiaratus  for  treating with  ultra-violet 

rays  (P) 732r 

Maturing   or   ageing   wines,   spirits,   or   other    potable 

liquors  ;  Process  for  artificially (P) 444r 

Sterilisation  of  liquids  (P) 245)" 

02 


u 


JOURNAL  OF  THE  SOCIETV  OF  CHEMICAL  INDUSTRY. 


iienrU  V.,  and  others — cent. 

Sterilising    liquiils    by     ninana    of    ultra-violet    rays  ; 

Apparatus  for (P) I030r 

Wat^-r  and  other  liquids  ;    Apparatus  for  the  treatment 

of by  ultra-violet  rays  (P) 448r,  732f 

Itenrich,  F.,  and  otherb.     Orcinol ;   An  oxidation  product  of 


under     Comp.    dcs    Charbons      Fabiua 

Slanufacture    i.'f   earburetted 


828 


Henrion.    V.     .See 

Ueiirion. 
ttenry,   C.     Methyl   alcohol; 

(P)    '- 

Hense,  R.     Hydrocarbons  ;   Manufacture  of (P) 788r 

Henshaw.  S.  B.,  and  ('harleston  NVlndow  Glass  Co.     Glass- 
furnace  (P)    284 

Henstock.  H.  H.     See  Bone,  W.  A •. .  .      786 

Hentschel,  W.     Alkali  lye»;   Dehydration  of (P) 6! 2 

Hepburn.  G.  G.     Golournig  njatters  on  cotton  ;   New .  .      i>46 

Colours  on  woollen  fibre  ;  Production  of (P) 1 140 

Hepburn,     J.     8.     Enzynres ;      Behaviour    of at    low 

temperatures   *>28 

And  C.  B.  Bazzoni.     Urease  and  oxidase  ;    Retention  of 

activity  by after  exposure  to  the  temperature 

of  liquid  air 1260 

Hepke,   K.     Magnesia  and  hydrochloric  acid;    Continuous 

process  for  the  manufacture  of (P) 227 

Uerbing,    J.     Dust    from    air    or    vapour;     Apparatus    for 

extracting ( P)  4  lO/- 

llerbold.   K.   \V.,  and   W.   E.    Recser.     lilastic  substances; 

Manufacture  uf (P) I02(V 

Uerbst,  R.     Mixing  and  kneading  machine  (P) G4S,  859r 

Uoring,  C.     Electric  resistances  of  lu'jtals  and  alloys  at  high 

temperatures  ;   Comparison  of 141 

Fluitl  material;    Treating to  control  solidification 

(P) i2:.7 

Heriot,  T.   H.  P.     Molasses  as  a  source  of  alcohol  for  the 

production  of  power   'V-iG 

Herles    and   others.      Molasses ;     St^mek's   new    method   of 
determining  sucrose  by  double  polarisation  in  beet 

241 

Merlin,  V.  V.  A.     Explosives:    Plastic and  method  of 

manufacturing  same  (P) i't'Sr 

Herman,  E.'   Oxides  of  nitrogen  ;   Preparation  of (P)  . .      613 

Hermann,  (i.  V.     Brewing  process  with  malt  froni  which  the 

husks  have  been  removed  (P) 242 

Hermanns,  L.     .SV^  Windaus,  A 851,  851 

Herre.  A.     See  Bauer.  \V.  (P) yoor 

Herresholf.  J.  B.,  jun.     C'oppcr  matte  ;   Process  of  bessemeris- 

ing  —  (P)   803.  803/ 

Herring,  \V.  R.     Benzol  recovery  from  town's  gas  supply  -■•■    100 1 
Herrmann.  C.   K..  and  Moose  Mountain.  Lt^l.     Briquctting 

ore  concentrates  (P)    1 150 

Hershman,   P.    R.,  and    Armour    I'ertiliser   Works.      Heat- 
resisting  bodies  ;  Method  of  producing (P)  ....     83(i 

and  Mineral  Products  Co.     Alumina  ;    Method  of  making 

alkali-soluble (P)    fiI2 

Hert^nbcin,  L.     Filtering  apparatus  ;    Rotary (P)  ....    538r 

Herz,  N.     Zinc  dust  precipitation  t^^sts  ;  Results  of ....    1254 

Herrberg,  M..  and  Synthetic  Patents  Co.     Azo  dycstuffs  (P)  274r 
Herzberg,  W.     Parchment  paper;    Strength  of  Hir-dry  and 

wet 1 244 

See  Act.-Gcs.  f.  Anilinfabr  (P) 830r 

Herzfeld,  A.     Molasses  adhering  to  raw  beet  sugar;   Purity 

of  the 439 

Herzfeld,  E.     Proteolytic  enzymes  ;  Chemistry  of  the  — — ..     8U 
Ucrzfeld,    U.,    and    O.    Hauser.     Fertiliser;     Mamifacture 

of  an  artirtcial (P)  566 

See  Hauser,  0 824,  1048 

Herzig.  J.,  and  others.     Bixin 866 


Herzog.  A.     Cotton  ;    Microscopic  studies  on 

Herzog.  R.  O..  and  A.  Meier.     Leather  substitute  ;    Method 

oi  making  a (P) 

Heskett.  .1.  A.     Imn  on's  or  residues;    Trratmi-nt  of  flnely- 

ih\ided  -^    preparatory  to  .smelting  ( P)   

llcslewood.  \V.  It,.,  and  Ilydm  VHcuum  Sini'lting  Co.     Roast- 

ini;  and  smelting  furnace'  ;  Combinctl  -- — -(P)  .... 
Uest;,    I".     See  Kallr  und  Co.  (P) 

IIcss,   ],.     Kawa-resiu  content   of  gonosan  :    Determination 

of  the 301 

Orthovanadie  m-id  esters  and  their  solutions  (P) 512r 

llessbcrg,  M.     Bn-ujng  (P)    917r 

HCHSC,  h.{\     Auiiiui-ll-iicids  ;   .Note  on  identifying ....     898 

Iles.^e,  It.,  and  otlu-rs.     l,«;ul  :tii<l  antinuuiy  ;    Separation  of 


487 


726/- 


8'J 
830  r 


235 
36 


(P) 
.sVf  (.:hiapi)oni.  M.  (P) 

}lessehaeyer,    A.    C.     Kit-selguhr    brick ;     Pure ,    and 

process  for  Uiaking  .same  (P) 835 

HeaUr,  J.  M.    See  Clifton.  E.  H.  (P) 712 

Hethey,  A.     Steel  ;  Treatment  of        -  (P) 1018r 


lleublriu.  O.     See  Tillmans,  J.  (P) 
See  Wcilcr,   E.  (P)   


731 
1140 


PAGE 

Heulings.  S.  M.     Milk  or  other  Huids  ;    Process  of  pasteuris- 
ing   (P)    U7? 

Heusch,  E..  and  J.  Paiss-au.     Celluloid  and  other  cellulose 
products  ;      Production    of    permanent    iridescent 

effects  on  — —  (P)    41'J 

Heuscr.  E.     Formic  and  acetic  acids  ;    Determination  of 

and  their  separation  in  very  dilute  solutions 224 

Wax  from  straw  ;   Separation  of     — 723 

Wood  ;   Formation  of  furfural  in  the  steanxing  of . .  134 

Heusler,  I'".     Manganese  alloys  capable  of  magnetisation 87 

Hewins,  W.  A.  S.     Aniline  dyes;  Discussion  on  the  manu- 
facture of in  Great  Britain   218,  272 

Hewitt.  F.     See  Walker,  S.  H.  (P) 712 

Hewitt,  J.  T.     See  Kipping.  I".  S 1047 

Hey,  P.     Glue  and  glycerin:    Recovery  of from  waste 

I)ai)er  coated  with  tiie  same  (P) 223 

Heycrdahl,  X.  R.     See  Thorcnsen,  H.  (P)    867 

Heyl,   y.    W.,   and    .M.    C.    Hart.     Hntuiieria   ttuf/itsti folia ; 

Some  constituents  of  the  root  of  — — 851 

and  others.    Papain;  Standardisation  of  commercial ■  100 

HevI,  G.  E-.  and  T.  T.  Baker,     Fuel  for  internal  combustion 

engines  ;   Liquid (P) 1200,  1236 

Heyman.    A.    W.     Alkali   compounds    and    cement-making 

materials  ;   Simult-iineous  production  of  soluble 

(P) 1250 

Alkali     hydroxides     and     t^cment-making      material  ; 

Simultaneous  production  of  soluble (P) 1250 

Heyii.      E.     Heat-couductivity      oi      refractory      building 

materials  ;  Determination  of  the 426 

Heywood,  J.     Washing,  dyeing,  bleaching,  scouring,  tanning, 

etc.  ;    Apparatus  for  _  (p)    1049 

Hibbert,  E.     See  Kneclit,  E 1089,  1203 

Hibbert,  H.     Iodine  as  a  dehydrating  and  condensing  agent ; 

l^se  of 850 

Nitroglycerin  ;     Nature   of   the    Isomerism    of and 

.sensitiveness  of  the  frozen  product  to  shock 984 

and   E.   1.  du  Pont  de  Nemours  Powder  Co.     Alcohols; 

Method  of  condensing  polyhydric (P) 302 

and   Gulf  Refining  Co.     Organic  solvents  ;    .Manufacture 

of (P)    1225 

Hiekliiig,  (;.     China-clay  ;   Microscopic  characters  of .  .     283 

Hickman.  T.  M.     Fuel,  and  method  of  making  same  (P)  ....      706 
Hicks,  W.  B.     Sodium  and  potASsitnn  chlorides  ;    Solubility 

of  mixtures  of in  hydrochloric  acid    546 

Hidc-ltc  Leather  Co.     See  Clapp.  A.  L.  (P) 42,  369,  438,  1021 

Hidoux,  <•..  and  J.  Bernheim.     Bricks  ;   Process  for  making 

red from  house  refuse  (P) 31r 

Bricks,  tiles,  and  the  like  ;  Manufacture  of (P)  ....    873/- 

Household  refuse  ;   Separating  combustible  fibrous  and 

incombustible   matter  from (P)    ■  49r 

Hiemenz,  W..  and  Synthetic  Patent.?  Co.     Acylsalicylic  acid 

compounds  ;    Derivatives  of (P)  451 

Higgins.   A-   H..   ami   Minerals  Separation   American  Synd. 
(1913),    Ltd.     Ore    concentration;     Apparatus    for 

—  (P)      UOOr 

and  Minerals  Separation.  Ltd.     Lead-zinc  sulphide  ores; 

Concentration  of  — —  (P)   233 

ami  others.     Ore  concentration  ;   Apparatus  for (P).  .  llOOr 

Higgins,  T.     See  Jobkc.  A.  F.  (P) 1212 

Higgins,  W.,  and  C.   H.  Preston.     Liquid  fuel  suitable  for 

automobile  engines  ;   Productitm  of (P) 1004 

Higginson.  a.  S..  and  W.  R.  de  la  C.  Beamish.     Furnaces  or 

kilns;    Gas.  oil.  or  dust  tired (P)      1132 

and  N.  G.  Bithrie.     Crushing,  disintegration,  or  pulverisa- 
tion of  materials  ;    Apparatus  for  the (P)  ....     945 

Higham.   J.   8.     Aniline   dyes ;     Discussion   on   the   manu- 
facture of in  Great  Britain  220 

Highfleld.  F.  W.     Furnaces  ;   Electric  smelting (P) 720 

Smelting  of  ores,  and  apparatus  therefor  (P) 720 

Ores  ;    Electrical  treatment  of (P) 838 

Oxides  ;  Reduction  of  metallic (P) 838.  1080r 

Hildebrandt.  G.,  and  .\meriean  Industrial  (Jas  Co.     Liquid 

air  ;   Separation  of into  its  constituents  fP>  ...     80 

Hilgenstock,  li.  W.     Liqnor  animouim  ;   Direct  i)roduction  of 

from  gas  liquor 1247 

Hill.  A.  J.     See  Johnson,  T.  B 1047 

Hill,  C.   W.,  and   National  Carbon  Co*.     Electrode   for  arc 

lights  (P)   1082 

Hill,  D.  r.     .Sodium  and  potassium  ;    Separation  of by 

means  of  aniline  perchlorate,  and  determination  of 

tlie  smiium 854 

Hill,  K.     (Jrg-inic  matter  ;  Preservation  of (P) 919 

Hill.  E.  (f..  and  A.  P.  Sirkar.     Calotropis  giganlea  ;    Root 

bark  of 1164 

Hill.  .1   R.     Mangostin  :  a  crystalline  substance  allied  to  the 

resins   669 

Hill.    R.     Chemical    industries    of    the    East   of    Scotland; 

Discussion  of  the  bearing  of  the  war  on  the ....     341 

Hill,  R.  L.     Lactose  in  milk  ;   Use  of  colloidal  iron  hydroxide 

in  the  determination  of 506 

Hillebrandt,  H.,  jun.     Furnace;    Annealing (P) 1150 

Hillcr,  H.     See  IMntseh,  J.  (P) 1145 


NAME  INDKX. 


35 


I 

I'Aiiv: 
Hills.  II.   fi.,  iiixl   R     \V.  Tliiim.     ('iirlummpims  material: 

PnKCiW  and  apparatus  (or  the  ilistillutinu  of (!')     '.MH 

HilU,  W.  A.     Tinned  nml  ttalvnniswl  scrap  iron.  itc.  ;  Tnat- 

mrnt  (if-    -U') "»' 

Hilprrt.   s.,  nnil  T.    lilioknwnn.     Iron  i-ttrbliles  ami  their 
lalalytif  action  on  the  decomposition  of  carbon 

mnnoxiile   ™'' 

Srr  liiickinunn.  T "''■' 

Ihltnor.  1.  ,  anil  K.  I-nnn.     Nitrogenous  fertilisers  :    Experi-  i 

nichts  with  - —  *'-•' 

lliMchley.  J    W.     ('arl)nn  bisulphide  ;    Ucmovalof- from 

i-<«il  Has.      Uiscussii.il    I** 

Ui  search   and    chemical   in.l\i»try.     Itesearch   in   tech- 

nnlo^y.      Di.scu.ssitin    "*'^ 

lliuilcn.    1'      I'hiMphoric  aciil   in  limestone;    I'lHicentration 
iiiillicd  (iir  the  dctcriiilnutiiMi  of  small  iiuantitii  s  m' 

(ij« 

llinmaii,   I!.   (■  .  and   K.   \V.   Kobcy.     Addition  of  predeter- 
mined iguantitics  of  substances  to  u  tlipwini!  lii|uiil  ; 

PrtM-ess  and  atiiiaratus  for     -   -  (P) :t"'> 

Hinrichs.'n.  K  W  .  and  K.  Kciupf.     Ironfall  inks  ;  Inlluenee 
of  the  air  and  tcmixrnture  of  the  testing  room  on  the 

results  of  the  dunibility  test  of 1260 

Hinsdmann.  K.     Coke  oven  (P) 8i)Tr 

llinsilmann.    (iebr.     Ammonium    salts;     Manufacture    of 

c<il..urless (P)    loni 

llintcrlach.   I^.     Ileer  of  low  alcohol  t'ontent  ;    I*roce.ss  of 

brewing (P)  12«B 

Hintke.  A.  (J.,  and  Vallev  Iron  Works  t'o.     Sulphur  burner 

(P)  900 

llirsch,  r.     Chrome  tanning  processes  (P) 807r,  807r 

anil  F.  Russ.     .Alumina;    Process  for  obtaining from 

alunnnate  solutions  (P) UWl 

Hlrschb<>rg,  I...  and  Potential  Developments.  Ltd.     Hydro- 

carbims  ;    Treatment  of ^  (P) 861 

Hirs'hberKcr.  J..    Textile   fibres;     Apparatus    for  treating 

with  liquids  (P)    1U«S 

llirschbrueh.  I".     S/e  Windiscll,  \V 812 

llirt,  J.  H.     Caustic  soda  process  (P)   lt).'>4 

Soda-ash  process  (P)   7 1 i> 

llirt.  I,.     Crvstallising  process  fur  after-product  massecuites 

(P)' 295 

llirt.  I..  !■;.     Producer  gas  ;   Manufacture  of (P) 414 

Hirth.    A..    Fortuna-Werke.     Duat :    Protecting   machinery 

against (P) 04C 

Hwlop,  (i.  II.     .V/'/'Hislop.  n.F.  (P) 876 

Hislop.  H.  F.  and  fi.  R.     Heating  furnaces  (?)   , 876 

Hitchcock.  E.  If.     Srf  Benedict.  S.  fi .633 

Hltchlns,  A.  R.  F.    .<;«  Soddy.  F ■869 

Hltr,  r.  F...  and  W.  Plncut.    Sulphur  and  alkali ;    Process 

for  making  and  prciening  compounds  nf (P)  . .     483 

HItner,   H.    F..   and   Pittsburgh   Plate   Olasa   Co.    QUM' 

drgwisj  apparatus  (P)   , , , .     662 

H]ort.  V,  F.    Sm  I.auen.  J.  J.  (P) 85S 

BoagUnd,    D.    R.    Kcipc ;     Destructive    distillation    of 

Paclflo  Coast 89t 

Kelps  :   Organic  constituents  of  Pacific  Coast 610 

and   L.    L.   Lleb.     Marine  algic    of    tlie   Pacific  Coast ; 

Complex  carbohydrates  and  forms  of  sulphur  In 1 264 

Hnagland,  R.    Meats;  Colouring  matter  of  raw  and  cooked 

salted 243 

Hobbs,  J.  P..     Drying,  mixing,  and  agitating  machines  (P) 

999,  999 

Hobbs,  W.  A.,  and  C.  Adams.    Bread  ;  Manufacture  of 

(P)  447 

Rnbsbawm,  T.  B.     Set  Olbbs  and  Co.  (P)  715,  799 

Hoche.  C.     .let  Renner,  W.  (P) 873 

Hoehofenwerk  I.Ubeck  A.-O.  Coke  oven  gases  and  waste 
liipiors  containing  salts  of  heavy  metals;  Purifica- 
tion of (P) 650 

llochstetter,  A.     Chloroforniic  acid  eaters:    Preparation  of 

(P)    686 

Huchsteltcr,  F.  W..  and  P.  M.  Pierson.     Films;  Restoratives 

for    blemished    mnving-picture (P)    688,    688,    C88, 

688.   688 

Hiiehstetter.   R.     Ink;    Process  for  making (P)   ..    92,   1217 

IliK-king.  H.     Feed  water  for  steam  generators  ;    .\pparatus 

for  purifying  • (P) 731 

Ilodgkinsi.n.  W.  R.     Carbon  bisulphide;    Removal  of 

from  coal  gas.     Discussion   13 

Lubricating  oils  for  use  in  steam  turbines  ;  Demulsiflca- 

tion  values  of  mineral .     Discussirm 700, 701 

Hodsman.  H.  J.     Set  Dougill,  f: 465 

Hocfling.  K.     Sulphuric  acid  ;    Reaction  tower  system  for 

the  manufacture  of (P) 61 1 

H<.lk(n,  A.     Wastewaters;    Clarification  of (P) 107 

Hoenig,  A.     Ferric  iron  solutions;    Rcductien  of prior 

to  titrating  with  permanganate 1253 

HCnseh.   0.     Milk   containing  iron   and  glycerophosi hate  ; 

Preparation  of (P)  1182 

HHrpernwtin,  E.    Fi-elnt! :  Pr"'! nvn '^f (P)  i ,.,;.; ,     048 


■■lUK 

Ili.ering,  P.     Fibrous  ntaterial  from  |apyrus,  suitable    as  a 
substitute  for  Max.  hem[i.  and  juts;    .Manufacture 

of (P)    867 

Hocsch,  K.     Phenolketones  ;    .New  synthesis  tif 952 

Hoesch  und  Co.   .\lkali  cliloriil^  solutions;    Klectrolyais  of 

(P)    355,    551 

Mercury  cathode  <P) 1 152 

Hdschele,  K.     Sre  Hofmann,  K.  A 547 

Hof,   H.     Magnesium  chloride  solutions ;    Solidillcatlon  of 

concentrated 225 

Hofer,  B.     Solid  bodies  suspended  in  lUpiids  ;    Process  for 

separating (P) 16/- 

Holfa,  E.     See  Mcistcr,  Lucius,  u.  llriining  (P) 95.5r 

Holtman,  A.  F.     Iron  and  steel ;  Process  of  iiickling (P)     909 

Hollman,  c.     See  Kohman,  U.  A 918,  918,  1268 

llolfmann,  W.     Lactic  acid  ;    Manufacture  of  fermentation 

1159 

llotfmann  .Apparatebau-lJcs.  m.  b.  H.  Inflammable liquiils  ; 
Method  and  api>aratus  for  storing  and  delivering 

(P)    823 

Hoffmann-La  Roehc,  F.,  iiml  Co.  .\cyl  eontpounds  of 
anthranilic   acid,  its   homologues  und  derivatives  ; 

Preparation  of (P)   1 166 

.\eyl    compounds   of     />-hydroxypheny!ethylamine   and 

,J-iminazoIylethyluiiiirie  (P)    735 

.Arsenic  acid  conlpullIld^  ..i  the  higher  polyhydric alcohols 

and  their  .salt;-  ;    .Manufacture  of (P) 340 

Arsenic   compounds   from    phosphatides   or   substances 

containing  them  ;   Preparation  of (P) 686 

Cannabis  indica  ;    Sejiaration  of  the  pharmacologically 

active  constituents  of (P) 1167 

Colchicine  ;    Preparation  of  a  hydro-derivative  of 

(P)   452,  I117r 

Pihydromorphine  ;    Preparation  of (P) 249 

Hvnophvsis  ;    Separation  of  the  active  constituents  of 

"    ^(P)    663 

Mer<'ur.v   compounds   of   tyrosine   an<l    its   ileriva^ives ; 

Preparation  of (P)  45 1 

Phosphorus  compounds  of  derivatives  of  higher  fatty 

acids;     Preparation   of  lipoid (P)   452,    735,    1166. 

■  1166,   llHfi 

Hofmann,  K.     Futmjce  gases  ;    Apparatus  fpr  cooling  and 

purifyiiig (P)     '. .iq78r 

HRtmann.   F.,  and  others.     Caoutclipuc  substance  and  its 

vulcanisation  product  (P)  '...., 971r 

\'uleani3ation    of   rubber  and  production  of  vulcanised 

rubber  products  (P)   291f 

Vulcanised  synthetic  caoutchouc;    Production  of — ^ 

(P)  437r 

Ilofmann,  K.    Dyeing  animal  fibres  ;  Process  of (P)..   114Q 

Oxidation  products  of  organic  compounds  ;  Preparation 

of (P)  969 

Qofmann,  K.  A.,  and  K.  HSschele,  Magnesium  chloride  ae 
a  mineral  former.  Uranlum-cerfuni^  blue  and 
existence  of  constitutive  colouring.    MaKne>la<reii 

and  magnesia-green , . , .    £47 

and   E.    Schumpelt.    Chlorates;     Activation   of— -by 

formic  aoid    83g 

Hofs^ts,  M.    Combustible  vapours  and  air  ;  Rate  ot  ignition 

of  mixtures  of T88 

Oases  ;    Determining  the  specific  gravity  of and 

correcting  the  volume  to  normal S04 

Inflammable  vapours  and  air ;    Speed  of  Ignition  of 

mixtures  of 214 

Hogg,  E.  M.    Set  Young,  8.  W 1210 

Hogg,  T.  P.    Su  Irvine,  J.  C 627 

Hohenegger,  C.    See  Paal,  C 674 

Holcgreber,   J.     Benzene  ;     Obtaining from   petroleum 

or  its  distillates  (P) 20 

Holde,  D.     Electrical  excitability  and  conductivity  of  liquid 

insulators  (benzene,  light  petroleum,  etc.) 649 

Hydrocarbon  oils  ;  Influence  of  soaps  of  naphthenic  acids 
and  of  phenols  on  electrical  conductivity  of  heavy 

650 

Sewage  sludge  ;  Value  of as  a  source  of  fat 679 

Holder,  G.  C.     Lead-copper-nickel  alloy  (P) 287 

Holderman,  W.  E.     Filtering  apparatus  (P) 946 

Holgate,  T.     F'ireclay  goods  and  their  use  in  gas  works  ....     139 

Holle,   \V.     Basic   slag;     Comparative   analyses  of by 

the  methods  of  von  Lorenz,  Naumann,  and  Popp      293 

HoUely,  W.  F.     See  Meldola,  R 662 

Hollcman.  A.  F.     Nitration  of  mixed  dihalogen-benzcnes  . .     788 
Substituents  in  benzene  derivatives;    ileplaccment  of 

542 

Toluene  :   Bromination  of   217 

and     others.     Benzene     derivatives  ;      Keplaceraent     of 

substituents  in 1203 

!    Holley,  C.  D..  and  Aimc  Wl.ile  Lead  and  Celor  Woils.  L(ad 

oiidc  rismints  ;  Proi  rss  of  maHi.g  — ^  (P) IWi 

Lead;    Piociss  *  f  n.\idifiiip (P)  HO 

Picmfnt  feinaee  (P)   12 

and  J.  C   Brier,     Paint  ligmrnls  ;   Ka;  id  trst  for  fineness 

of , 628 

Holliday,   A,  and  CJ.   E.    Ward-     BleaclUng  Ilqvot,  etc.; 

F.lectrolyllespparafutfof  the  production  rf (]')    c!:4 


36 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Hollings,    H.,    ami    .7.    W.    Cobb.     Carbonisation    process; 

Tliermal  study  of  the 862 

Hollinswortll.    D.    V..   and    R.    C.   Macgowan.     Iron  Ores; 

Treating 1«  obtain  a  prortiiet  for  use  in  smelting 

(P)  1255 

Hollins,  J.     See  Stubbs.  .7.  W.  (P) 138 

Holmes,  A.,  and  It.  W.  Lawson.     Le.ad  and  the  end  i)roduet 

of  thorium 549 

Holmes,  E.  M.     Jalap  ;    Brazilian 1270 

Holmes,  E.  S.     See  Spensley,  J.  «'.  (P)  .  ; 8:34 

Holmes,  F.  B.,  and  E.  I.  du  Pont  de  Nemours  Powder  Co. 

Evaporation  ;    Process  of (P)   265 

Holmes,  J.    See  Thorpe,  E 892 

Holmes,  J.  E.  L.     See  .Tones,  H.  C 926 

Holmes,    iSI.    E..   and    National   Carbon  Co.     Depolariser; 

Battery  ■ (P) 912 

Holmes,  li.  ('.  •  .sVf  Turner,  J.  L 150 

Holroyd,  V.     See  Orniandy,  W.  R.  (P)  68 

Holt,  A.     .\llntropy  and  nietastability  of  metals 69:i,  697 

Palladium;    Diffusion  of  hydrogen  through 233 

Holwill,  E.     Separation  and  grading  of  v.irious  materials; 

Centrifugal (P)   15 

Homer,  A.     Tryptophane  content  of  proteins  ;    Determina- 
tion    of    the .using    baryta     as    hydrolvsing 

agent  .' 1110 

Hommcl,  W.    See  Spinzig,  O.  (P)  18:J.  8:inr 

Honda.  K.     Iron:   Nature  of  the  A2  transformation  in 615 

and  H.  Takagi.     Cemeutite:   Magnetic  transformation  of 

.  and  magnetic  as])ects  of  the  A3  transformation 

in  pure  inm 101 1 

Hood.  H.  T.     See  White,  A.  H 1094,  1210 

Ho(nI,  .1.  .1,,  ami  others.     Oils  ;   Treatment  of  mineral  and 

vegetabh- (P)     lOlOr 

Hooton.   \V.  M.     Sulphides  or  sulpiride  ores  ;    Process  for 

treating <P) 907 

Hoover.  F.  K.,  anil  A.  J.  Mason. '  Phosphate  rock  ;  Process 

of  treating  natural (P)  360 

Triturating  device  (P) 264 

Hopewell.  A.     See  Stevens,  F.  W.  (P) 606 

Hopkins.   \.   a.     Mending  tanks  containing  liquid  hydro- 
carbons ;   Composition  for (P) 1004 

Paint;     Petrol-proof (P)    1261 

Hoppe,  G.    .See  Act.-Ges;  f.  Anilinfabr.  (P)  830r 

Hoppie  Electrical  -Appliance  Co.    See  Hoppic,  W.  (P) 722 

Hoppie,  W..  and  Hoppie  Electrical  Appliance  Co.     Battery  ; 

Electrical (P)    722 

Horiba,  S.     Acids  and  bases  :    Determination  of  very  weak 

by  electric  conductivity  measurements" 223 

Water,    phenol,    and    benzene ;     Equilibrium    in    the 

system 217 

Horn.    A.    C.     Waterproofing    comi»osition    for    masonry; 

Plastic (P)  964 

Home,  W.  D.     Siigar  solutions;    Process  of  purifying 

(P) ;. 973 

Horovitz,  K.,  and  F.  PaneOi.     Radio-elements;  Adsorption 

experiments  with  — — ;     423 

Horrocks,  W.  E.,  and  .T.  K.  Tullis.    Tanning  extracts  from 

waste  wood  pulp  extracts;    Production  of (P)  1063. 

Horry,  W.  S.,  and  Union  Carbide  Co.     Furnace  ;    Electric 

(P)  .: 433 

Horsburgh,    D.      Heating    or    cooling    liquids    or     gases ;    — ■  ■ 

Apparatus  for (P) '999 

Horsch,  S.    See  Tsakalotos,  D.  E. 101,  73S 

Horst,  C.     See  Wedekind.  E .' .549 

Horst,  H.    See  Brune,  H.  (P)  . ioo3 

Hortvet,  J.     Oil  of  cloves  ;   Direct  determination  of by 

distillation  with  st^am    1164 

Hoseason,    J.    H.     Co-partnership   in    chemical   industries. 

Discussion    759 

and  T.  R.  Wollaston.     Separating  machines  ;   Centritugal 

(P) .     784 

Hostetter,  .1.  C.     See  Sosman,  R.  B 618,  621,  1089 

Hotehkis.  M.  H.     Tea  and  the  like  ;    Machinery  for  drying 

(P)    -■ :..       813 

Hottenroth.  V.     Viscose  ;    Determination  of  the  ripeness  of 

274 

Houben,  R.     Cement  and  mortdr ;    Manufacture  of  imper- 
meable ami  elastic (P)  I094 

Hough.  A.  T.     Gambler;  Oriental  manufacture  of  cube 1218 

Tanning  matqrials  ;    .Analysis  of 472 

Houston,  P.  T.     Gas-producer  appar.itus  ;    Suction (P)     21r 

Houston,  W.  O.     Gas  producer  for  furnaces  (P)  897 

Hovland.  H.  B.     Sulphidising  metals;    Method  of (P)  1256 

and  G.  B.  Frankfurter.     Sulphating  materials  ;  Method  of 

(P) 1256,  1256 

Howard,  A.  and  G.L.  C.     Indigo;  Reports  on  the  improve- 
ment of in  Bihar 952 

Howard,  C.  W.     Centrifugal  drying  apparatus  (P) 262 

Howard,    G.    E.,   anil    Pittsburgh    Plate    (Jlass   Co.     Glass- 

tiielting  Uiuii  furiiace  (P)   .  .  .  : :  .  .   661.  661 


PAGE 

Howard,  G.  L.  C.     See  Howard.  A 952 

Howard.  G.  M.  Negative  pole  plate  for  storage  batteries  (P)  1152 
Howard,  H.     .^luminate  solutions  ;   Process  of  treating 

(P)  660 

Hydrochloric  acid  ;    Apparatus  and  process  for  making 

(P)    904 

Sodium  bisulphite  crystals  ;    Drying (P)  600 

Sulphuric  acid  ;  Process  of  making (P) 1009 

Howard,  W.  B.     Dcgreasing  cotton  waste  and  other  fibrous 

materials,  and  recovering  the  benzine  used  (P)  ....   1244 

Howard,  W.  H.    Converter  for  treating  matte  (P) 1099 

Howarth.  M.     See  Field,  H.  H.  (P) 4!l8r 

Howe,    H.    M.,   and   Taylor- Wharton    Iron   and   Steel   Co. 

Manganese-steel ;    Manufacture  of from  scrap 

(P) •'?4 

Steel  articles  ;   Manufacture  of (P) 181 

Howl,  E..  and  F.  Perry.     Illuminating  gases,  and  Mond  and 

other  gases  for  heating  or  pow-er  purjtoses  ;  Purifica- 
tion of from  tar  fog  (P) 483 

Suljihurie  acid  from  waste  pickle  ;   Recovery  of (P)    423 

Howies,  F.    See  Twynam,  T.  (P) 94 

Hoycr,  P.     Nickel   oxide   plates   for   secondary   batt^?ries  ; 

Preparation  of (P) 360 

Hoynes,  W.  ,7.     Explosive  <P) 199r 

Hoyt.    A.   S.,   and   .\.    S.    Hoyt   Co.      Starch    product   for 

laundries  ;   Process  of  making  a (P) 917,  917 

Hoyt,  S.  L.,  and  P.  H.  JI.  P.  Brinton.     Copper-riih  kalchoids  1015 

Hoyt  Co.     See  Hoyt,  A.  S.  (P)  917,  917 

Hradccky.  K.     Selenic  acid  ;  Solubility  of  palladium  in . 

Palladous  selenate    908 

Hubbard.    W.    S.,   and    W.    L.    Mitchel.    Sugar   solutions; 

Hydrolysis  of under  pressure   845 

Huber,  C.  A.,  and  P.  van  der  Widen.     Mustard  oil,  and 

coujposition  of  black  mustard  seeds 1259 

Huber,  F.  W.     Classifying  crushed  material ;    Method  and 

api>aratus   for (P)    945 

and    R.    W.    Poindexter,    juu.      Beet    molasses    waste ; 

Recovery  of  ammonia  and  hydrogen  cyanide  from 

(P)    882 

Huber,  H.     See  Kliegl,  A 542 

Huckle,  C.     See  Redficid,  H.  W 375.  375 

Hudson,  C.  S.,  and  T.  S.  Harding.     Raflinose  ;  Determination 

of by  enzymotic  hydrolysis 100^ 

Hudson.  O.  F.  Etching  reagents  and  their  applications  ....  362 
and  R.  M.  .Tones.     Bra.sses  containing  small  percentages 

of  tin  ;  Constitution  of 1015 

Huilson  and  Kearns.  Ltd.     See  Frey  und  Sohne  (P) 687 

Hiibbenet,  E.     See  Kostytschew,  S 44 

Hiibner,  J.     .\niuial  Sleeting  proceedings 754 

Cotton  cloth  :  Acid  "  tendering  "  of .   Discussion  935,  936 

Fatty  acids  from  sulphonated  cod  oil ;  Constants  of  the 

.     Discussion 644 

Hiibner,  R.,  and  G.  H.  Benjamin.     Coffee  tablet;    Process 

of  making  a (P)  031 

Hucnink,  H.  L.,  and  E.  Bartow.     Canned  foods;   Effect  of 

mineral  content  of  water  on 730 

Huerre,  R.     Oil  of  Junipenis  oxycedrus 1164 

Huessener,  K.     See  Atkinson,  J.  S.  (P)  837,  875 

Hueter,  R.     See  Binz,  A ; 952 

Hug,  E.     See  Hoffmann-La  Roche  und  Co.  (P) llltr 

Hug,  .7.,  and  others.     Calico  printing  ;  Preparing  etched  steel 

rollers  for (P) .^  . .     957 

Hughes,  C.  H..  and  Semet-Solvay  Co.  Coke-ovens ;  Re- 
cuperators for  retort (P)  70 

Hughes,  J.,  and  others.     Separation  of  solids  from  liquids; 

Centrifugal <P) 263.  1234r 

Hughes,  J.  L.     See  Newton,  H.  D 854 

Hughes,  J.  W.     Artificial  stones  ;    Furnaces  for  use  in  the 

manufacture  of (P)   493 

Hughes.  T.  V.     Metals  ;    Heat  treatment  of (P) 233 

Hughes,  W.  G.  Filament  for  incandescence  electric  lamps  (P)  898r 
Hugonin.  G.     Chrome  leather  ;    Presence  of  chrome  soap  in 

190 

Huileric  et  Savonneric  de  Lurian.     See  Felizat,  L.  (P) 604r 

Huismann,  .7.,  and  Synthetic  Patents  Co.  Azo  dye  ;   Yellow 

(P)    1243r 

Sulphonic  acids  of  aromatic  aminothiazoles  (P) 952r 

Hulett,  (i.  A.,  and  (J.  W.  Vinal.    Silver  voltameter  ;  Studies 

on  the 432 

See  Swanson,  A.  A 1222 

Hulin,  P.  L.     Furnace;   Electric (P) 1101 

Hull,  M.     See  Long,  J.  H 730,  1 120 

Hull,  S.  H.     Glaze,  enamel,  or  glass  composition  (P) 1251 

Hulme,    W.     Sugar   production   in   the    I'nited    Provinces, 

India 240 

Hulton,  H.  F.  E.    See  Baker,  J.  L 812 

Humbert,  E.     Steel ;  Manufacture  of (P) 556 

Humfihrey,  C.  J.     See  Fleming,  R,  M 907 

Humphrey,  7.  W.     See  Brooks,  B.  T.  .  i . . . , . , 412" 


NAMK  INDEX. 


37 


TAOE 

lliiniplirrys.    H.    E.,    und    Stanaanl    Oil    Co.     IVtrolcum- 
tllKlilHriK    a|>|)iinttus    and     prorrss    fur    distilling 

|H>tr<>lt'iini  (!•)   132 

IVtroliiim  rfsi.lms  ;    Mctlwd  ..f  iliatilling (P) 20 

Hiimiihriis.  II.  B.  I'.     .sVi-  D.Hid,  K  d') 84;tf 

llcirii-lwlli-.  E.     Zlni- riirlH.natc  ;    I'mdm-tiiin  of  imro (P)  1009 

Zinc  oxide  ;  rontiiiiioiiH  )>rot-(>.>.  of  obtaining (P)  ..  17ij 

llnngirford.d  T      In.iuliitinK  wire  :  I'nx-oiwof (P) 1212 

Hunt,  i;    M.     Wood:    TrniiH'raturi'  changes  in- under 

trrntinent   178 

II>inlihKt<in.  .\.  K.     .Metals  ;    KffoctJi  of  heat  and  of  work  on 

the  tneehanj<-al  proiH'rties  of 301 

Miintly.  <t.  .N.   I'iiloriinetry  ;  Correetions  in  bonU> ....  213 

l.iibrieatliig  oils  for  use  in  steam  turbines  ;   l>eimilsittea- 

tlnn  values  <if  mineral .     Oiseusslon    701 

Nitnites  ;    i^riHluetion  of from  "the  air.     DIseusslon  124 

llurdlestiin,  ()    (!.     .sVc  Watkins,  \V.  .1.  (I')  19 

Hurley,  U  ,  and  .1    V.  Farr.     Klectrolyte  (P) GU7 

storagi'  battery  (P)  B67 

Hurst.    W.    li  .   and   J.    !•".    ThoriK-.     Chlorinated    aminos; 

Formation  of by  reduetiitn  of  nitro-eomptiunds  863 

Hurt,  H.    H..  and   Kobeson   Pr»»ee>s  Co.     'fanning  material 

from  waste  sulphite  lye  ;  Process  of  preparing  a 

(P)  915 

Hut>iiinson.  H.  It.,  anil  K.  McLennan.    Lime  requirements 

of  certain  soils    565 

Hiitehison.  R.  H.     .';'■<■  Cook.  F.  (^ 075 

llutin.  .\.     Rubber;    Drying  the  acetone  extract  of ..  1105 

Silieofluoriiles  ;     ^lanufaeture    of and    the    super- 
phosphate industry    9:t 

Sulphur  in  rubber;    Determination  of  totjil 1105 

llutzler.  K.     Srf  Hadisehe  .\nilin  und  Soda  Fabrik  (P)  ....  486r 

Huxley.  J.  \V.     See  Curtis.  K.  K   {]•) 506r 

Hviid,  L.  P.     Casein  binding  materials  ;  Manufacture  of 

(P) 564 

Hwa.«.  I,.     See  Obser,  C.  (P)  957 

Ifyhinette.    N.    V.     Copjier ;     Klectrolytie   process   for   the 

extraction  of (P) 559r 

Copper  and  nickel  in  citpper  nickel  matte,  etc. ;   Process 

of  separating (P)   839r 

Copper  from  ores  ;   Kxtraetiou  of (P) 18:ir 

Copjier  ;     Process   of  extracting from   a   sulphate 

solution  <P) 721r 

Metals  ;  Klectrolytie  deposition  of from  solutions  (P)  182 

and  National  Trust  Co.     Copper  from  nickel  and  matte 

an<l  other  products  ;    Separating (P) 304 

and  Pacillc  Securities  Co.     .\node  for  electrolysis  (P)  ....  364 

Copper-nickel  anmlcs  ;    Producing (P)   364 

Electrolysis;  Process  of  circulating  solution  for (P)    364 

Hyile.  J.  Jl.     Zinc  ores  ;    Process  of  smelting (P)  . .  36,  837 

Zinc-smelting  furnace  (P) 837 

Hydraulic  Press  Brick  Co.     See  Miles.  F.  W.  (P) 1252 

Hydrocarbon  Converter  Co.     See  Tait,  G.  M.  S.  (P) ....  346r 

Hydrogenation  Co.     .SVc  Kayscr,  E.  C.  (P) 557,  560 

L'Hydrogi^ne  Soc.  Anon.     Hydrogen;    Process  for  making 

<P) 29r,  552,  1054 

Hydro  Vacuum  Smelting  Co.     See  Heslewood,  \V.  11.  (P)  ....  89 

Hylaad.  J.     Oils  and  fatty  acids  ;  Behaviour  qf  some. in 

Mackcy's  cloth  oil  t*'Ster.     Discussion 597 

anil  I..  1..  Lloyd.     Oils;    Oxidation  of and  of  fatty 

acids   62 

Hvman.  11.     See  Peseh.  C.  H 1015 


I 

Ibbotson,    F.,    and    L.    Aitehison.     "  \on-ferrou3    alloys ; 

.Analysis  of "    927 

Keless  Machine  Co.     See  .Southworth.  H.  H.  (P) 002r 

Ihncn.  T.     lieer  ;    Foam-keeping  capacity  of •    504 

Ikeda,  B.     See  Katayama.  J 217 

Her,  F.  M.     Crucible-furnace  (P) 430 

lllig,  H.,  and  others.     Electro-osmotic  processes  ;  Apparatus 

tor (P)    840 

lllingworth,   J.    W.     Lumber:     Process  of  preserving  and 

improving (P)  1210 

Use.  K  ,  anil  H.  Rcisert  G.  ni.  b.  H.  Cutting  metals  by  fusion 

(P)  909 

llsley,  L.  C.     .S«Clark,  H.  H 90 

Imaie,  E.    See  Asahina,  Y 732 

Inimendorf,  H.     See  Gerlach.  M 625 

Incze.  G.    Copper  in  commercial  copper  sulphate;    Deter- 
mination of 796 

Independent  Lamp  and  Wire  Co.    See  Liebmann,  A.  J.  (P) 

1151,  1151 

Indra,  A.    See  Fingerland.  A.  (P) 268,  346r,  897r 

Industrial  Chemical  ('o.     See  Statham,  N.  (P) 236,  919 

Industriegas-Oes.     fUr     Sauerstoff-    und    Stickstoff-Anlagen 
m.  h.  H.    Oases  of  low  boiling  point;  .Apparatusfor 

cooling  and  liquefying (P) 129 

Ingham,  T.     Seaweeds  ;   Preparation  of  products  from , 

and  their  application  to  the  treatment  of  paper, 
textiles,  and  leatlier  (P) ; 493r 


PAOK 

Ingle,  F.  C.  W.     Pulverising  machines  ;  Laboratory (P)    478 

Ingle,  H.     Oils  and  fatty  acids  :  Behaviour  of  some in 

Mackey's  cloth  oil  tester.     Discussion 596 

1    Ingvaldseii.    C.     .Mica    brick  ;     Production    of    refractory, 

I  electrically  insulating (P)  1 146 

International  Agricultural  (Jorporation.     .SVc  Peacock,  .S.  (P)  176, 
228,  229,  353,  353,  353,  :!53,  354.  :f54,  354,  354,  354,  356r, 
356r,  35flr,  365,  36!j,  423 
International  Gas  Development  Co.    Coal  ;  Process  for  the 

distillation  of (P) 346r,  604r 

International  Nitrogen  and  Power  Co.,  and  O.  D.  Lucas. 

Gas  producers  for  peat  (P) 268 

Pumps  for  peat,  sewage,  etc.  (P) 478 

and  others.    INiit  pulp;  Apparatus  (or  heating (P)  ..     413 

International  Oxyijen  Co.     .See  Levin,  I.  H.  (P) 1060 

International  Paper  Co.    See  tlline,  M.  (!') 656 

International    Salt   Co.,   and   others.     Salt  ;     Furnaces   for 

melting (P)    227 

lonides,  A.  ('..  jun.  Furnaces  ;  Crucible  and  like (P)  021 ,  621r 

Heating  water  and  other  liquids  ;  .Apparatus  for (P)       21 

Irish.  W.  M.     .SVc  Van  Dyke,  .1.  \V.  (P) 414,  825,  1046 

Irk.  K.     Essential  oils  ;    Variation  of  tlie  refractive  index 

and  density  of with  the  temperature 818 

Irvine.  .1.  C.anil  others.     Acetone  and  benzaldehyile  with 

glycerol ;     Condensation    of .     Preparation    of 

•      glycerol  a-mcthyl  ether  511 

Glucose  ;   Derivatives  of  a  new  form  of 627 

Irwin    T.  K.     Centrifugal  apparatus  for  the  treatment  or 

extraction  of  liquids  (P) eoi 

Destructor  furnaces  (P) 815 

F'iltration,    aeration,    and     gasification      of     liquids  ; 

.Apiiaratus  for  the (P)    885 

Hydro-extractor  or  like  centrifugal  machine  (P) 894r 

Sewage  ;  Treatment  of tn  iiroduce  a  fertiliser  (P)  . .     880 

Isaacs,  A.     See  Tuttle,  J.  B 436 

Isbell-Porter  Co.     .SVe  Duckham,  A.  McD.  (P)  897r 

Isham,  R.  M..  and  ('.  E.  Vail.     Ether  ;  Oxidation  of ..     574 

Isherwood.  P.  C.  C.     Anodes ;    Process  for  manufacturing 

(P) 839 

Ishiwara.  T.     .SVc  Schiemann.  0 447 

Isler,  M.     See  Berl,  E.  (P) 488r,  1049r 

Isler,  M.  H.     See  Badische  Anilin  u.  Soda  Fabrik  (P) 222r 

Isley,  0.  H.     See  Jefferies,  K.  A.  W.  (P) 787 

Issleib,  M.  Ammonium  bromide  from  mother  liquors  and 
from  coals  containing  bromine  ;  Process  for  obtain- 
ing  (P)   1249. 

Issler,  G.  Explosive  charges  of  fusible  exiilosivcs  ;  Manu- 
facture of (P)   924r 

Ives,  F.  E.    Colour  photography  (P) I99r,  890r 

Photographic  printing  i)rocess  (P)  50r 

Iwaki,  .T.     Barium  oxide,  acetic  acid,  water  ;    The  system 

609 

Magnesium  oxide,  acetic  acid,  wattT';   The  system 609 


J 

Jablonski,  L.    Leather;  Determination  of  sulphuric  acid  in 

;     501 

Jack,  H.     Plastic  and  elastic  material  for  tarring  roads  or 

other  purposes  ;   Manufacture  of  a (P) 828r 

.lackson,  H.-   Hydrating,  pulping,  or  reducing  material  in  a 

wet  or  semi-liquid  state  ;  .Apparatus  for (P)  . .    480r 

See  Meldola.  R 424 

Jacob,  H.     Calcium  sulphate  ;    I'tili.sation  of  waste (P)  1091 

Jacobs,    \V.    A.,    and    il.    Heidelberger.     Hexamethylene- 

tetramine  ;    Quaternary  salts  of 634,  733 

Jlercury  derivatives  of  aromatic  amines.     Structure  of 

primary     and   secondary     ;>-aminophenylmercuric 

compounds 634 

Jacobscn.  H.  C.     Hydrogen  sulphide  ;   Oxidation  of by 

bacteria 960 

Jacobson,  A.     Coagulant  for  water  puritlcation  ;  Process  for 

making  a (P)    632 

Jacobson,    C.    \.     Cicutoxin  :    the   poisonous   principle   in 

water  hemlock  (Cieuta) 572 

Jacobson,  S.,  and  B.  Ghosh.     Benzo-; -pyrones  and  flavones  ; 

Syntheses  of •  544,  804,  864 

Jacooy,  R..  and  General  Electric  Co.     Electric  conductors; 

Method  of  treating (P)  788r 

Incandescent  lamp  (P)   1082 

Jacquemin,  G.,  and  G.  Giurel.  Radioactive  emanations  ; 
Influence  of on  yeasts  and  alcoholic  fermenta- 
tion        242 

Jacquemin,  P.  D.  Colouring  matter  for  foodstuffs  ;  Pre- 
paration of  a  harmless (P) 709 

Jaeckel,  B,  and  Synthetic  Patents  Co.     Sulphur  dyestuff  (P)    709 

Jaeger,  A,  Heirs  of.     Lymphs;    Preparation  of  sterile 

(P)  303 

Jaeger,  C,  ,and    R.    W.   Carl.    SeleDofluorescelns ;    Maou- 

facture  of (P) 874 


38 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


020 

02.') 

71:; 


PAGE 

Jaeger,  F.     See  Martin.  O.  C.  (P) i'll 

Jaeger,  I.     See  Jaeger,  \.  (P)    •**^3 

Jiinerke.  K.     Portland  cement  elinker  ;    Alite.  SCaO.AIjOa, 

2SiOn.tlK*  elitpf  constituent  of 81 

Jaffa.     See  Tortelli    1 102 

Jago,  W.     .Scf  Chitty,  ('.  W.  (P)    »S4 

Jahn,  C.  R.,  and  Spreng.'itnlf  .\-(;.  C'arbonit.     Waste  acid; 

Denitration  nf (P)   060 

Jahn,    (i.     Separating    solids    from    liquids;     Centrifugal 

machine  for <  P)   264 

Jahn,  V.     See  Ilosenthalcr,  L lOSS 

Jahn  nnd  Co.     Separating  solids  from  li(|iiids  ;    Centrifugal 

machine  for (P)   410,  SiSr 

Jahnsen,  .\.     See  Kphraim.  F J>4S 

Jakob,  (J.     Hop  boiling  ;   Transformations  during ....       44 

Jakob.     Insulating  materials  ;  Tbernuil  conducti\ity  of 1004 

James,  W.     Tannage  ;    Degree  of :ifi8 

James,   W.   H.     .Metal  from  metal-bearing  material :    Ex- 
traction of (P)    

Jamieson,  (J.  .S.     Lead;    Determination  of as  sulphite 

P<dythionic  acids;     Volumetric   determination   of 

by   potassium  iodate    

Jamieson,  ,1.  S.     Vinegar  from  malted  maize •il'Z 

Janensch,  <^     Copper  jihosphide  ;    Manufacture  of (P)  lOftl 

Janensch,     W.     Stirring,     n\lxing,     and    aerating    liquids, 
powders,  and  grains,  and  dissolving  or  lixiviating 
powdery,  granular.  Jibrous,  and  like  substances  (P). .     82;l 
.Tannasch,  1'.,  and  T.  Seidel.    .\rsenie  ;    Determination  and 

separation  of 578 

Jansen,  J.    See  Blank,  A.  (P) t . .  222r.  (i:>5r 

Janson,  E.  W.     .S^e  S.O.S..  l,t<l.  (F) 88fi 

.Tanssen,  W.    See  Binz,  .\ O.'ii 

Janline,  J.  L.     Paper  pulp  or  cellulose  from  bamboo  and 

the  like  ;   Production  of (P) 831r 

Bleaching  ;  Preparing  textile  materials  for (P) 8.32r 

and    T.    A.    Nels(m.     I'ibres ;     Preparation    of   vegetable 

textile for  bleaching  (P)    SiiO 

Paper  pulp  or  cellulose  from  bamboo  or  similar  materials  ; 

Production  of (P)    124.';r 

Jatmain.  fl.  O.     See  Chambers,  E.  V.  (P) 276 

•farrel),    T.    D.     Potash ;     Perchlorate    and    oobaltinltrlte 

methods  for  the  determination  of 1170 

JarviB,  G.  .\.     Iron;  Majiufactnre  of  wrought — ^-^(P)  ...,     874 

^ayme,  O.     Boilers;    Removing  scale  from (P)  ..    ,,.     70:i 

jeriel.  A,     Fireworke  ;    Manufacture  pt  a  rjcw  material  for 

— —  (P)    , iOO 

Jedlicka,  J.     Cheslnut-wood  and  oak-wood  extracts  |    Dis.- 

tinctlon  between fB5 

Jefferles,   F..   A.   W.,  and   Morgan   Constpuction   Co.    Gas 

producer  (P) 104.5, 1045 

and  other!.    Gaa  producer  (P)  787 

JefTertOti,  £.  D.    Fibrous  materials ;  .apparatus  for  treating 

(P)    849 

litltty,  F.  B.  Jlydrociiloric  acid ;  Eiectrolyslii  o(  con- 
centrated   using  a  coijper  uncdc  1100 

Xltric,  sulphuric,  and  orthophospliorlc  acids  ;   Electro- 
lysis of using  a  gold  anode  1 100 

Jeffrey  Manufacturing  Co.    See  Liggett,  W.  K.  (P) 602 

Jsncic,  S.    See  Samcc,  M 1264 

Jenkins,  B.  fl.    Oils  or  spirits  for  use  in  internal  combustion 

engines  ;   Production  of (P)  216 

Jenkins,  C.  F.     Coating  with  fusible  metal  (P) 666 

Jenkins,  H.  C.     Electrolytic  cell  (P)  969r 

Jennings,  A.  S.     "  Painting  by  immersion  and  by  compressed 

air" 1276 

Jennings,  C.  A.,  and  -\.  E.  Nicluds.     Sewage;    .Apparatus 

for  separating  the  solid  matter  from (P) il78 

Jennings,  L.  M.  ami  McK.     Evaporator  (P) 265 

Jensen.  J.  P.  H.     See  Schmidt,  J -i'i 

Jensen,  O.  F.  Nitrogen ;  Comparison  of  tile  Gunning- 
Cooper  and  the  Kjeldahl-Gunning-Arnold  methods 

for  the  determination  of % , .      191 

Jesson,  E.  M.     Oil  from  seeds  of  Onteophtteum  ptntyspemntm, 

Warb 4!)9 

See  Bolton,  E.  R 143 

Jessop,  J.  A.,  anil  others.  Baking  powder  or  self-raising 
floiu"  ;  .\cid  basis  for  use  in  baking  or  in  the  manu- 
facture of (P) 884 

Jevons,     W.     Nitrogen  ;      Sjiectroscopic    investigations     in 

connection   with   the   active   modification   of . 

A  band  spectrum  of  boron  nitride  175 

Jewell,  W.  M.,  and  Chloride  Process  Co.     IClcctrolytic  cell, 

and  method  of  maintaining  its  efficiency  (P) 877 

and  Jewell  Engineering  Co.     Filter  for  water  (P) 122.T 

Filtration  of  water  (P)  1223 

Jewell  Engineering  Co.     See  Jewell,  W.  M.  (P) 1223,  1223 

Jobke,  A,  F.     Ore  separators  ;  Magnetic (P) 142 

and  others.     Ore  separator  ;    Magnetic (P) 1212 

*odldl,  8.  h.    Phosphoric  acid  ;   Factor  tp  be  used  for  the 

ealculatlo^i  of  the  — ' —  i^  Neumann's  method  ....     6S2 


TAOE 

Johansson.  E.  A.     Zinc  and  lead  vapours  ;    Condenser  for 

Johlin.  J.   M.    a-Dlketoncs ;    Separation  and  identification 

of  certain  homologous 572 

Pyroligneous  acid  ;  The  indicator  in 826 

John.  E.    Copper ;    Discharging from  refining  furnaces 

(P)  182 

Johns,  C.  O.     .^Ikylaminopurines  ;  New  synthesis  of ..     816 

.SV^  Viehoever,   A 351 

Johnson,  A.  E.     Pearl  barley  ;  Faced .     Discussion  ....     203 

Johnson.    C.     E.     Steam    .and    products    of    combustion  ; 

.\pparatus  for  jiroducing  a  mixture  of (P)  ....     S2.'» 

Johnson.  H.     Cane  sugar  factory  ;    Chemical  control  in  the 

.using  boiling-house  balances  of  both  sucrose 

and  total  solids   1 47 

.Tohnson,  H.  T.     Battery  carbons  ;  Reducing  coke  to  produce 

(P)    722 

Carbonaceous  material ;    Kiln  for  treatment  of (P)     722 

.Tohnson,  H.  W.     See  Brown.  P.  E 1021 

Johnson,  J.     Filter-press  (P)  703,  1000 

Johnson,  J.  E.,  jun.      Cast  iron;    Removing  oxygen  from 

(P)    907 

Oxygen    in    metallurgy;    Possible   applications  of . 

Oxygen  blast  for  the  iron  blast-furnace.       Production 
of  high-jiercentag.'  ferrosilicon  in  the  blast-furnace     907 
Wood  ilistillation  gases;    Rec<»verv  of  volatile  |)roduets 

from (P) ' 100.') 

Jrdin^on.  T.  I;.,  and  others.     Nitrated  proteins.     Conversitm 
of   fibroin   into    iiitrofibroin    (fibroin-xanthojiriiteic 

acid)    1047 

Johnson.   W.   Mc.\.     Electric  furnace ;    Thermal  efficiency 

of  the 912 

Zinc-lead  smelting  ;    Commercial  aspect  of  electrif 301 

and    Continuous    Zinc    Furnace    Co.     Surface-combustion 

furnace  ;  Met^illic  union  for  use  in  a (P) 479 

Zinc-bearing  materials  ;    Process  of  treating (P)  ..     Oil 

Zinc  ores  ;    Electric  reduction  of (P)  908 

Johnson.  W.  T.     See  Ayers,  S.  H 373.  729.  1027 

Johnston.     .T.      Calcium      and      magnesium     carbonates ; 

Solubility-product  constant  of 1051 

Cyanide  treatment  of  low-grade  Cobalt  silver  ores  at 

Nlpissing 3.=i8 

Joliot,  P.     Cellulose  ;    Manufacture  of  lustrous  threatis  of 

(P)    25,    1049r 

Cellulose  ;    Process  for  obt^iining  lustrous  threads  of  a 

basis  of (P) 488 

Cellulose  ;  Treatment  of  threads  of  regenerated  ■    ■     (P)      24 

.Tolles,  A.     Indican  in  urine  ;   liefeiioinntlon  of- — — 8.^14 

and  E.  Schwcnk.    Indican  (potatsiLiu  iuila\,>l  sulphate); 

Preparation  of , . , , 1 1  ".^ 

JoUey,  A.  V.     See  Bull,  A,  J , , ruh 

Jones,  A.  W.     .SV<  Paige,  C.  F,  (P) 60S 

Jones,  C,  H.     Lime  requirement  of  soils  1  Method  for  deter- 

mining  the USfl 

Jones,    D.    T.    Hyrocarbons ;     Tiierroal   decomposition   of 

hydrogenated  aromatic , . , 1238 

and  P..  V.  Wheeler.    Coal ;  Composition  of 1043 

Jones,  E.  C.  and  L.  B.    Illuminating  gas ;   Manufacture  nf 

from  liquid  hydrocarbons  (P) 1200 

Jones,  G.,  and  M.  L.  Hartmann.     Water,  potassium  Iodide, 

and  iodine  ;  The  system at  0*  C 270 

Jones,  G,  C.    Methyl  alcohol  in  presence  of  ethyl  alcohol ; 

Determination  of 629 

Jones,  H.     See  Levy,  D.  M 618 

Jones,   H.   C,   and   J.    E.    L.    Holmes.     Water;    Different 

chemical  activities  of  free  and  of  combined  — ■ —  . .     926 
.Tones,    H.    W.     Carbonic    acid ;     Determination    of    small 

amounts  of in  presence  of  sulphides 072 

Rubbers ;       Determination      of    mineral     matter     in 

vulcanised 672 

Rubbers  ;   T'se  of  nitric  acid  as  a  solvent  for  compounded 

and  vulcanised 071 

Jones,  J.  L.     Manganese  bronze  ;    Manufacture  and  uses  of 

wrought 1057 

Steel  ;   Macroscopic  etching  of 1 147 

Jones,  L.  A.,  and  others.     Photographic  papers;    Sensito- 

metry  of 250 

Jones,  L.  B.     See  Jones.  13.  C.  (P) 1200 

Jones,  M..  and  J.  R.  Partington.     Supersaturated  solutions; 

lixperiments  on 869 

Jones,  R.  M.     See  Hudson,  OF 1015 

Jones,  W.,  and  Jones  and  .\ttwood,  I.til.     Lifts  tor  sewage 

and  other  liquids  ;    Pneumatic (P) 849 

Sewage  ;    .\eration  of (P) 244 

Sewage    and    analogous   liquids ;     Apparatus    for    the 

purification  of (P)   632 

Sewage  ;    Purification  of (P)  197 

Jones  and  Attwood.  Ltd.     See  Jones.   W.  (P)  . .  197,  244,  632,  849 
Jordan.  F.  A.,  and  Moose  Mountain,  Ltd.  Iron  ore  briquettes ; 

Method  of  making (P) 34 

Jordan,  H.,  and  others.     Aio  dyes  (P) 274r,  900 

Jordan,  L.  A.,  and  J.  F.  Thorpe.     Coumatin  derivatives; 

Formation    of ,    and    preparation    of    stable 

eoumarinic  acid    .,,,..,., -...,...     486 


NAME  INDEX. 


PAflC 

JonUn,     R.     Aciil-i'n»)(    tniiis|xirt    vfMels ;      I'rm-rM    for 

roatiiiK  —  -  with  pitch,  luplialt-cenirnt,  eW.  (!')  . .     "04 

Jordan.  W.     Sf,  lirRi'iilianlt.  W.  K.  (P) ••SSr 

Jcirit.     sv*-  Siri>t    'J16 

Jiwi'I'li.  .V     y      linmiirir  ;    Snliitiims  iif in  watiT.  liitro- 

tifnzini'.  anil  carlmn  l.-traihlnridi"   175 

.Iciiriph.  i:.  I..     st.TiliMnii  wattramlotlnTliiiuiils  ;  .\pparatn8 

(or (P)    122:i 

Jowph.  W.  K.     .sVf  tirinilli-y,  H.  8 «48 

.loHlii.    N.    .1      .S'itriti'-fiirniing    organism:     Now from 

tl..'  soil  1262 

J.islin,  II    T.     Fat  or  oil  siibslanrcs;    Process  of  prmluoing 

—  (P)    1'>«1 

.I.i««i\    II.     liuil    ilust  :     McthiHl    of   agglomerating to 

olitiun   briqiirttes  or  other  eomtnistihles   bnrniiig 

without  smoke  (P) 787 

Josl.   K..  ami  A.   Weinert.     Thorium;    Sei>aratlon  of 

fro ther  mie  earths  (P)    1 144 

Jouria    II      Saecharillcation  of  sub-ttances  containing  starch 

(P)  1107 

Jouniuiix.  .M.     Srf  Pascal.  I' 359 

Jouvenel,  I..     Srf  Koyles.  I.til.  (P) 019 

Joyce,  tl.  A.     Alloys  of  nickel,  copper,  anil  aluminium,  with 

or  without  steel  (P> 557 

Jungelson,   A.     Maiie  ;     Mixlitlcation  of- by  treatment 

with  |rt)isons 566 

JunKkunz,  K.     Pelroleuiu  lam|i  oils ;    Examination  of 

1003,  1080    ! 

.•<<r  Ilcsson.  A.   A 435 

Jurgeus.  Ant.  Vereenigile  Kabrieken.     AVe  Krslev.  K.  (P)  . .      918 
Jurisch,  K.   W.     .\nimonia-soita  process)     Development  of 

the .     .Striebeck  systeui  1246 

Juit,  B.     .">■«  Hailische  Aniliii  u.  >ioiJa  Kalfr.  (P) 1III9 


K 

Kaempfe.    \V.     Polymerised    proilucts    from    aniiiial    oils ; 

.Manufacture  iif  —  •  ( P) 92f.  237 

Kanill.r.  11  .  anil  li.  lirlinthal.     (irinding  or  disintegrating 

machines  (P) 945 

Kahi).  M.,  anil  iithcra.     U.SrHydroxyqaphthoic  acid  ileriva- 

tlvr  and  it>  use  in  ijyeing  (Pi 709 

Kailan.  A.     Badiuni  rayt ;    ihemical  sctjon  of  penefratifig 

, 1171 

Kalaer  P.  fi.  and  B.  t,  Rcuter.     Fstiandpi)s;  -Apparatus 

(or  treating (P>   1815 

Kalior,  W.  0..  and  O,  F.  Stroebel.    Spn-alcoholic  beverage  | 

Method  of  preparlpg  « (P) , 617 

j:»lb,  I..    V«t  dyeitulfi  ;   Preparation  of  — -(P) 643 

KtlUchrr,  0.    Stt  Ctwell*,  L.,  u.  Co.  (P) Star 

Kallsuner,  0.,  tniJ  J.  Mttejka.    CUy  ;   Batiooal  aiulyiii  of 

988 

Kill^   und    Co.    A.-O.    Alumiaiuro   soetstc    canpouoda ; 

lI»ouf»ctUf»  of (P)    198,  iltr 

Colloidal  hydroxldri  of  ogmlum  and  rutJieuium ;    Pre- 

paratioD  of and  of  the  colloidal  metala  (P) 492 

Dlunargci  oa  tannin-mordanted  goods :   Production  of 

coloured with  vat  dyeituffi  (P)  350 

Fa»t  ihadei  on  cotton  flbro  ;  Production  of (P) 902? 

Indigold  dyeatulTi ;   Preparation  of (P) 1 1 36 

Inoculating     substance* ;      Preparation     of from 

bacterta  (P)  923 

Mercury  preparations ;    Manufacture  of  therapeutically 

active,  colloidal (P) 1167 

2-Phenylquinoline-4-carboxyIic    acid ;     Preparation    of 

(P)    924 

Sulphide  dyestutfs  for  wool ;    Manufacture  of  blue 

(P) 171.  867r 

Sulphur    derivatives    of    aromatic    amino-compounds ; 

Preiwration  of (P) 1 135 

Vat  dyestutfs  of  the  anthraquinone  scries  ;  Manufacture 

of (P)   273 

Vat  dyestuffs  ;    Manufacture  of (P)   ..    221,  830r,  1136 

Vat  dyestutfs  ;  .Manufacture  of  black (P) 1 137r 

Kalmus,  H.  T..  and  The    Kxolon  Co.     Abrasive  :    Electric 

funiace and  methiHl  of  making  same  (P) 907 

and  C.  Hariier      Cobalt  ;   Physical  properties  of 180 

and  others,     .\lumina  ;   MetliiHl  of  making (P) 905 

Cobalt  ;     Klectroplating  with 019 

"  Electroplating  with  cobalt  "   1 172 

Kalning.  H-.and  A.  Schlcimer.     Flour:  Modifications  of  the 

constituents   of during   baking,  and   chemical 

comiKwition  of  bread   847 

Kalouchsskii.  .A.  .\.     Sewage:  Treatment  of for  obtain- 
ing ammonium  sulphate 1111 

Kantschev.  V.  K.     Tungsten  compounds  1009 

Tungsten  :    Determination  of 819 

Kaplan,  M.  1..     Galvanic  cell  depolariser  (P) 1258 

Eappen,    }f .     Calcium   cyanamide ;    Manurial  experiments 

with  decomposition  products  of 666 

ilnd  E.  Quensell.    Sulphur  and  sulphur  corapouads  in  soils  ; 

rJinngel  nf  .......  5fl« 


PAOE 

Kartlos,  M.     .\ntliracene  dyestutfs  :    Preparation  of (P) 

545.  710 

Anthracene  vat  <lycstulls  :   Manufaclure  of (P)  273,  1085, 

1137 
Vat  dyestutfs  of  the  naphthalene  series  ;    Preparation  of 

(P)    1137,1137 

KargcR,  fiebr.     Tin;   Furnace  for  the  recovery  of from 

sweepings  or  residues  (P)   666 

Karpen,  S.,  and  Bros.     Phenolic  coii<len.sation  products  (P)  ..     623 

Karplus  und  Herzbcrgcr.     Cleaning  process  (P) 712 

Karrakcr,  P.  E.     Soil  moisture;    Etfect  on of  changes 

in    surface    tension   of   the   soil   solution   iliic     to 

additiitn  of  siduble  suits f.25 

Karrer.      I*.     I)iaminodihydroxy-arsenohcn7.ene-o-carlM)xylic 

aciils    ".  . .      981 

Iiiazoniumsults  with  amines,  phenols,  and  phenol  ethers  ; 

Mechanism  of  the  coupling  of —      1241 

2.4-I>initroplienylarsini<-   acid  ;     Ui-durtion    products   of 

,  and  new  derivatives  of  carbamlnie  acids  ....     572 

Stilbene-arsinii;  acids  and  their  ilerivatives 684 

Sfr  .Meibter.  Lucius,  u.  Itriijiing  (P) fiO)-,  3(i3r 

Kart.  It.     Kiln;    Kotary <P)  1132 

Kassel.  li.      Sife  Lichtenbcrger,  T.  (I*)    176 

Kassner.  i;.,  and  K.   Eckclraann,     I'rumtg  tiomegtica ;    Oil 

and  aniygdalin  content  01  the  seed  kernels  of 668 

Kast,  H.     Sfr  llerngross,  O.  (P) 852r 

Katayama.  J,  and  B.  Ikeda.     /i-Xaphtliol ;   Reaction  of—     -     217 

Kauller.  I'.     ,SVe  Bosni.sche  Elektricitiits-.\.-li.  (P) 1031r 

Kaufmann,  A.     Ketiuies  of  the  quinoline  and  isoquinoline 

series  ;     Preparation  of (P)    686 

4-Ketones  of  the  quinoline  seriis  ;  Process  for  producing 

(P)    889r 

Kaufmann,     E.     Oils     from     natural     nil-bearing    earths ; 

Extraction  of (P) 216 

Kay,  X..  and  F.  Eomax.     Heating  liquids;    .\pparatus  for 

(P)    862 

Kay,  J.  H.     .S>e  Hall  ami  Kay,  Ltd.  (P) 784 

Kay,  J.  I.     Set  Proeger,  I,.  \V.  (P) 800 

Kaye,  F.     Kuhber  latex  ;  Chemical  coagulation  of 436 

Kayser,  E.     Rum  :    Ferments  of 505,  97^ 

Ka.vser,    E.    C.,   ai)d    HyUrognnation   Co,   .Fatty   or   other 

organic  compounds  ;    Reduction  of (P) 560 

Metallic  oxides  ;    .\p|iaratus  for  tlie  reduction  of 

with  liydrogen  (P)  , 557 

fjnd  The  Procter  and  Gamble  Co.     Soap  powder  ;     Pracess 

for  manufacturing (P)    , , . ,  ^ 1 1Q3 

UaaanecUi,  P.  V.     Hydrogen  peroxide  ;    Behaviour  of  — ^ — 

towards  salts _    _     -g-* 

Redescly,  E,     Bleaching  powder  ;  Influence  ot  phosphoric 
acid  on  the  delermlnatlon  of  available  chlorine  in 

Keegan,B,    Pyelng  klwlfl  shades  on  anlnj^l  fibres  (P)  ,,!,  j  i     gsi 
Keegan,  P.  Q.    Anthocjrsn  ;   Later  resenrchci  on  — —  , , ,      871 

Keel,  C.  F,    Set  CatUnj,  E.  (P)  gij 

Keen,  B.  A.    Soil;  F.vtporatlon  c(  water  from  — 146 

Eeeney,  B.  M.    Set  Lyon,  D.  A 407,  453,  i09S 

Keep,  0.  A.    Chloridlalng  blast  roasting  und  leaclUog  of 

low-grade  allver-copper  ores 23s 

Keetman.  B.,  and  Deutsche  (iasgluhlicht    .4-0.     Radlo- 

thorlura ;  Procesa  of  obtaining and  solutions 

therefrom  containing  thorium-X  (P) lOlOf 

Kefler,  R.     Set  Thomson,  F.  A 719 

Kehrmann,     F.,     and     D.     Kissine.     2-Ainino-3-hydroxy- 

phenaiine  :    Synthesis  of 544 

Oxazine  dyestutfs  :  A  synthesis  in  the  group  of 544 

and  .<- .A.  Neil.     Oxazine  group  :  Synthesis  in  the ..     653 

and    others.     Colour    and    constitution    of    monoamines 

derived  from  phenylisonaijlith.iphenazonium 054 

.Monoamines  derived  from  iihenvlnaphthophinazonium  ; 

Constitution  anil  colour  of  the 792 

Thiazine  dyes  ;    Spei'tra  of  the  simplest 866 

Kcilig.  F.     .Sff  Rulf.  0 83 

Kekich,  T.  M.  and  C.  Hunssen.     Smeltingfuniacc  (P) 286 

Keller,   C.    .A.     Cast  irons;     Process    and    electric   furnace 

for  making  pure by  synthesis  (P)     721  r 

Kelley,  W.  P.     Calcium  and  uiagiiesium  carbimatis  :  Elfects 

of on     ammoniiication.     The     lime-magnesia 

ratio    808 

Calcium  and  magnesium  carbonates  :   Elfects  of on 

nitriHcation.     The  lime-maginsia  ratio  808 

Kellogg.  K.  H.     .See  Brown.  P.  E B73,  915 

Kellogg,  J.  H.     Coffee  substitutes  ;  Method  ot  manufacturing 

(P)  507,  1162/- 

Kellogg,  J.  L.     Beverage  Extracts ;  Manufacturersof  — (P) 

47r.  1162 

Coffee  ;  Process  of  making  cereal in  tablet  form  (P)  1268 

Kelly,  D.  J.,  an.l  Kelly  Filter  Press  Co.     Filtering  process 

and  apparatus  (P)    1195 

Kelly,  W.  }.,  and  Autovacuum  Refrigerating  Co.  Refrigerat- 
ing apparatua  (F) 688 

Refrigeration  ;    Process  of (P)    gag 

Kelly  FllUr  Preaa  Co      St:  Jfelly,  D.  J.  (P) , . , ,  ll8!( 


40 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Kelp  Products  Co.    See  Artz,  A.  U.  (P) 612 

Kempf,  A.     See  Xoelting,  E 1241 

Kempf.  R  .  and  H    .Moehrkc.     Chlorination  with  aqua  regia. 

Preparation  of  cliloranil  and  bronianil  from  phenol    542 

See  Hinriehsen,  F.  W - 1260 

Kendall.    E.    C.     Iodine    compound    which   occurs   in    the 

thyroid  ;   Isolation  of  the 815 

Kendall.  E.  D..  and  J.  B.   Haggin.     Ores  ;    Plant  for  the 

reduction  and  smelting  of (P) 431 

and  others.     Hydrocarbons  ;    Process  and  apparatus  for 

refining (P)   1081 

Kendall.  J.   and   C.    D.    Carpenter.     Organic   substances; 

.\ddition  compounds  of with  sulphuric  acid  ..       21 

Kendidl.    .1.    .\.     Alkali    chlorides;     Treatment    of to 

obtain  useful  jiroducts  (P) I'Tr 

Kennard,  F.  H.     Waste  sulphite  liauor  ;  Process  of  reducing 

to  .a  powder  (P)  656 

Kenner,     J.     Xitro-groups ;      Influence      of on      the 

reactivity  of  substituents  in  the  benzene  nucleus  ....       72 
Kent  R.  S.     Drying  finely-divided  material ;  Apparatus  for 

(P)    046 

Kentucky  Tobacco  Products  Co.     See  Mewborne.  R.  f!.  (P) 

920,  1166 
Kerbosch,  M.     Herea  brasUietixig  latex  ;    Presence  of  acet- 

aldeliyde  and  hydrocyanic  acid  in 806 

Kereszty,  Wolf  te  Tsa  Vegyfszeti  Oyir  R.  T.     See  Bugarszky, 

"  I.  (P) 1272r 

Kermer.  M.  J.    Evaporator  (P)  1000 

Kem     L     Fertiliser    from    sulphite-cellulose    waste    lyes ; 

.Manufacture  of  a (P) 240.  844c 

Fireproof  porous  mass  ;   Manufacture  of  a (P)  •. . . .   109.1 

llanure  ;    Method  tor  producing (P)  881 

Kerr.    IC.    W..    and    others.     Condensers    lor    evaporating 

apparatus  in  sugar  houses 1024 

Kershaw.  G.  B.    Paper  mills  ;  Purification  of  effluents  from 

275 

Kerst«in,  H.     .See  Meyer,  F.  (P) 613 

Kessler,    H.    W.,   and    The    Kessler   C"o.     White   jiigment ; 

Method  of  making  a (P) 435 

Kessler  Co.     Sec  Kessler.  H.  W.  (P) 435 

Kestner  Evaporator  and  Engineering  Co.     See  Gibbs  and  Co. 

(P)     715,    79!) 

Kestner,  .1.  F.  P.     Evaporators  (P) 823 

Sugar  ;    Preparation  of in  the  form  of  fine  crystals 

(P)    241,   371,   917r 

Khoi-tsky.  A.   K.     Silica  (Dinas)  brick  ;  .Selection  of  raw 

"material  for  the  manufacture  of 1055 

Kiaer.  A.  H.,  and  Co.     See  Strehlenert.  K.  W.  (P) 957r 

Kiby.  W.     Sulphite-cellulose  waste  lyes  and  their  utilisation  1085 
Kiekton.    A.,    and    R.    Murdfield.    Madeira    wine    and    its 
substitutes;       Preparation,-     composition.       and 

analysis  of 1025 

Kidd,  F.  G.     .Sec  Wilkinson.  Heywood.  and  Clark,  Ltd.  (P)  . ,     264 

Kieselguhr  Co.  of  America.     See  Bachler,  F.  R.  (P) 479 

See  Caven,  T.  M.  (P)    718 

Kihlgren,  T.     See  National  Equipment  Co.  (P) 1068,  1068 

Kikkawa,  H.     See  Edwards,  C.  A 1013 

Kilbourn.  W.  D.     Metals  such  as  lead;    Reduction  of 

from  their  ores  by  carbon  from  solid  fuel  (P) 911 

Kiliani,  H.     Anhydrogitalin,  and  a  by-product  of  the  manu- 
facture of  digitoxin 680 

Kilner,  A.  H.     Wrapping  material  (P) 830 

Kimata.  Y.     Antimony  and  tellurium  ;   .\lloys  of ....   1211 

Telluriimi  and  selenium  ;  Alloys  of 1211 

Kimberly-Clark  Co.     See  Wheeler,  F.  G.  (P) 1060 

Kimura.  M.    Tellurium  and  lead  ;  Alloys  of — — 1211 

Kind.  W.     Bleaching  kiers  ;  Catabtic  decomposition  in 1205 

Kindleberger,   .T.     Waterproof   pafjer ;    Process  of  making 

(P)    1204 

King,  C.     (ilass-melting  pots  ;  Heating  of in  pot  arches 

(P)  178 

King,  H.  H.     Paint  films  ;  Vapours  from  drying 723 

King,  J.,  and  others.     Furnaces  ;    Gas-heat*d (P)  ....     702 

King,  .1.  C,  and  F.  Freyler.     -\gitator  (P) 785 

King,  J.  G.     Warp  dyeing  machine  (P) 902 

King,  R.  H.     See  Gleason,  E.  D.  (P) 497 

Kingsley,  G.  E.     Sulphide  ores  ;  Process  for  treating  complex 

(P)    838 

Kinnison,  0.  S.     .See  Bleininger.  A.V 906 

Kinzlberger  und  Co.     Chloro-compounds ;    Preparation   of 

aromatic (P)   543 

Sodiinu  hydrosulphit*  ;   Preparation  of  anhydrous 

(P)  355 

Kipping,  F.  S.,  and  others.     Nitro-amiues  and  allied  sub- 

.stances  ;    Transformation  of  aromatic .  and  its 

relation  to  substitution  in  benzene  derivatives  ....   1047 

Kirby,  J.    Metallic  articles ;   Method  of  manufacturing 

(P) 286 

Klrchhof,  F.     Caoutchouc  ;    Regeneration  of from  its 

tetrahronutie   ...;.;;:..;.:.;.;;  i .  i ;:  1 1 ROO 


FAQE 
Kirkham,  W.,  and  W.  Shepard.  Lead  heating  pots  (P)  ....  1212 
Kirschbraun,  L.     Bituminous  binders  ;    Cementing  value  of 

30 

Kishi,  K.    Artificial  silk  ;  Method  of  making (P) 71 1 

Kissine,  D.     See  Kehrmann,  F 544,  544 

Kitchen,    .1.    M.    W.     Butter ;     Sterilising    and    securing 

uniformity  of  edible  quality  in (P) 243 

Carbonaceous  fuel  wu^te.s  ;    CtilisatiiUi  <.if (P)  ....     268 

Milk  and  milk  ("1111" i^iti"ii>  ;    Deliydrating (P)  ..     299 

Skim-milk;    Utilisation  <»i ,  and  milk  composition 

(P)  243 

Kitt4>l  and  Co.,  Ltd,    See  lUllington,  E.  (P) 968 

Kitt^-Imann,  F.    Phosphorescent  selenides  of  alkaline-earth 

metals  549 

Klages,  A.     See  Saecharinfabr.  A.-G.  vorm.  Fahlberg,  List 

und  Co.  (P) 1135r 

Klason,    P.     -\rsenic    in    organic    secretions    and    tissues ;  . 

Determination  of 1073 

.\rsenious    gases    producible    by    PetiiciUium    moulds ; 

Composition  of  the 814 

Wood  distillation  ;   Theory  of 707 

Klauder-Weldon    Dyeing    Machine    Co..    and    .1.    Benosch. 

Dyeing  frames  (P) »58r,  1140r 

Dyeing  machines  (P) 1140r 

Dyeing,  washing,  and  like  apparatus  (P) 1140/ 

See  Benosch,  J.   (P)    75,  76 

See  Brown,  W.  W.  (P) 76 

Klein,  A.     Cement  not  decomposed  by  sea   water  or  by 
sulphate  or  magnesian    waters  ;    Manufacture  of  a 

special (P) 494 

Kleine,  A.     Arsenic  in  iron,  steel,  and  ores  ;    Determination 

of 232 

Kleinschmidt,  E.     See  Fohr.  C.  (P) 1080 

Klemene.  -V.     .Sep  Haber,  F 667 

Klencke,  H.     See  Mctallbank  u.  .Metalhu-gische  Ges.  (P) 1091 

Klepinger,  .1.  H..  and  V.  R.  Corwin.     Furnace-hearth  (P)  ....     702 

and  others.     Ores  ;    Process  of  smelting (P) 1257 

Kliegl.   A.,    and    H.    Huber.     Nitrosobenzene ;     Action   of 

acetic  anhydride  on 542 

Klimont,  .T.,  and  K.  Mayer.    Animal  fats  ;    Constituents  of 

878 

^largarine  ;    Use  of  hydrogenised  fish  oil  in  the  manu- 
facture of 148 

and  others.     Animal  fats  ;    Constituents  of .    Horse 

fat  668 

Kling,  A.,  and  A.  Lassieur.     Wines  ;    Rapid  determination 

of  total  tartaric  acid  and  pota.ssium  In 242 

Klingbiel.    C.     Algae ;     Potassium   and   sodium   salts   from 

ashes  of (P) 138 

Kllngemann.  F.     See  Cassella  und  Co.  (P) 955r 

Kloeman,  L.    See  Freudenberg,  E.  (P) 250 

Klok,  R.     See  Schiinfeld,  F 441 

Kluge,  A.     Dyeing  straw  and  the  like  ;   Vat  for (P)  76,  958r 

Kluyver,  A.  .7.     Sugars  of  dormant  and  germinating  barley 

and    wheat    ; . . . .     627 

Knapp,  A,  W.     Melting  points  of  fats,  etc. ;   Simple  method 

of  obtaining "..;. 1121 

Knecht,  E.     Hydrosulpliites  ;  Valuation  of 421 

Mercerising  ;  A  new  process  of 134 

Nitrates  ;  A  rapid  method  of  estimating ,  126,  127 

and  E.   Hibbert.     Alizarin  and  other  dyestuffs ;    Deter- 
mination of , 1203 

Sulphurous  acid  in  sulphites  and  bisulphites ;    Deter- 
mination of 1089 

Kneip,  A.     See  D'Ans,  .T 921 

Knitfen,  F,  and  E.   I.  du   Pont  de  Nemours  Powder  Co. 

Pyroxylin  solvent  (P) 24 

.See  Du  Pont  de  Nemours  Powder  Co.  (P)    606 

Knilfler,  B.,  and  W.  A.  Oppen.     Resin  size  for  paper  manu- 
facture ;  Preparing (P) 1245 

Knight,  G.  W.,  and  C.  T.  Lincoln.     Methyl  and  ethyl  alcohol 

in  spirit  varnishes;    Determination  of 1103 

Knight,  O.  W.     Sulphite  waste  liquor ;   Process  of  treating 

and  product  thereof  (P)    830 

Knight,  W.  H.     See  Smith,  R.  I.  (P) 357 

Knips,  C.    See  Siemens  und  HaLske  A.-G.  (P) 632r 

Knoedler,    E.    L.     Incandescence    mantles ;     Process    and 

apparatus  for  manufacture  of (P)  347 

Knofler.  O..  und  Co.     Radlothorium  ;  Extraction  of (P)     29)- 

Refractory   masses  for   flameless  surface   combustion ; 

Porous (P)     1081 

.See  Arnold.  H.  (P)  231,  1209 

Knoevenagel,  E.     Acetylcelluioses  134 

Knoll  und  Co.     Acetylcellulose  ;    Manufacture  of  threads  of 

(P) 1138 

Acetylcelluioses  ;     Preparation    of and    of    stable 

solutions  of  the  same  (P)  ■  1049 

f'holic  acid  ;   Preparation  of  a  cobalt  salt  of (P)  . .    1166 

nihydromorphine ;     Preparation    of    alkyl    ethers   and 

acidyl  derivatives  of (P) 249 

Esters  of  cellulose,  soluble  in  acetone  ;    Manufaetuie  'Of 

acid (P) f^ir 


NAME  INDEX. 


41 


I'AOK 

KiHill  uiid  IN). — coiU, 

Uitiuri'iiiol  iuoiiikiK-('t4ito  ;    rrcpariititiii  of  imrr,  uliiiiKNt 

iMlmirliss  (!') 037 

.SV^  liuyiT  uiiil  Cn.,  KurlK'iifabr  VDrin.  K.  (P) 7'i'* 

Kiiiipf.  A.     ilolil-|ilatiiiuMi-|wllHiliiiiu  l(»U' ill  8.  Nrvadu  ....     OG.i 
Knopf,  H.  .\.     l)i){i'KUT  for  soUa-.  sulplmtv-,  uiid  siilpliito- 

i-fllulost'  priHTsscs  ;   Vortiral (1*) -75 

Knorr,  L..  iiiiil  II.  Wryluiul.     KsttTM  of  ortliosilioie  aciil  with 

polytiyilrii' ali-oliul>  ;    rrcpuratioii  of (F)  ....   1106 

Kiiowli-s,  T.     Ser  .M.Miirray.  .\.  (I') i2:) 

Kno\.  1,.  I..     Kiiniui't.s  :    llivorsiuu  ri'gomTative (V)  . .     948 

ami  Knox  Pri's.-iril  ami  Wi-idi'd  SU't'l  Co.     lUast -f unuice 

i-onstrtirtioii  (P)   1017 

Kmix  Pr.-ss.'d  ami  Wrlili'd  .Mwl  to.     See  Knox,  I,.  I,.  (P)  . .    1017 

Knox  TiTiK'Zonc  Co.     See  Knox,  \V.  .1.  (P) 4:i:i 

Knox,  W.  J.,  and  Knox  Terpcziinr  Co.     Oznni' ;    .\pparatus 

for  KcmTatiliK (  P) 43.1 

KninUon,     11.     C.     Plioto-nieriiuniral     printing     surfaces ; 

Prcpunttion  of (P) 024 

SermiH  for  plint4>ni<-<-haiiicaI  and  pro(rfK.s  printin){  (P)  . .     80(1 
KnndM'n,    1*.     Furnialdeliydc   and   nnunonia ;     The    Ploehl 

ri'ai-tion  bctwi'i-n (182 

.M«thyli-ni-dinniim' mi 

KolH-lt.     V.     Ua.^t'-cxrhanginc;     snbstancos ;       Process     of 

ohtainini! (P) OOor 

Ktilwr.  P.  \.,  and  ti.  KgiTer.     Pliosphonis  ;  Nephelometric 

determination  of •  1 170 

See  (inives.  S.  .s 1114 

Robert.     K.     Digitalis     preparations ;     Kclativc    dtrengths 

of 300 

Sweet-tasting  drugs  ;  Two 1114 

Tannins  ;   Biologieal  det<^etion  and  vulnation  of . .     072 

ami  l>aviil.     ll:einoglobinates  ;  Metallic ,  particuhirly 

ntiTcnry  hsenioglobinate    981 

Korli.  B.     Brass  ;  .\nalysis  of 406 

Koih.  F.     Wof)l  :  Purillcation  of  raw (P) 24 

See  XetiL,  C,  nnd  Co.  (P)    703r,  1080 

Koch,  (i.  P.     Soil  protozoa 1063 

Koch,   H.     See  Flade,   K 063 

Koch,  I).     *Vc  Scholtz.  iM 680 

KiM'hendfwrfer,  K.,  and  Rocssler  and  Hasslaeher  Chemical 
Co.     Sotips  containing  active  oxvgen  ;   Process  of 

making ( P)    ." 1062 

Koechlin.    D.     (ias;   Pnrifying  and  treating  town (P)     208 

Kiihier.   K.       See  Traube,  I ,'>81 

Kiihler.  H.     See  Bayer  nnd  Co.,  F.  (P) 250r 

Koehler,  T.  K.     See  Kilwards.  W.  D 813,  1208r 

Kdhres,  C.     See  (iartner,  K.  (P)  955r 

K«>elsch,    F.     Calciiiin    nitrate    factories ;   Toxic   symptoms 

an)4>ng  wurkcrs  in 22.5 

Koenig.  .\.     Xitritgeii  ;  Electrical  activation  of 1000 

Kiintg.   F.     Skins;   Pre[iaratiiin  and  dyeing  of 2.'> 

K<inig.  .1.     Fodder  from  sulphite-ceIl\Uo.se  waste  lyes  ;  Manu- 

fa<-tHre  of (P)   47 

F*todstnIfs  from  sul|ihite-cellulose  waste  I.ves  (P)  ....    299r 

Wood;  Treatment  of and  prnductinn  of  foculstuffs 

anil  other  useful  prmiuets  (P)  OOlr 

anil    K,    Hump,     ('ell   membranes   of  plants;   Chemistry 

and  structure  of .....":.'..' 1203 

Kiipke  Clariller  Co.     Sugar  juices;'  Metli'od'ahd  apparatus 

for  clarifying (P)  ' 810r 

See  Kiipke.   K.  (P) 409,  440,  440 

Kiipke.  E.     Centrifugal  separator  (P) 410 

and  K('i|ike  Clariller  Co.     Centrifugal  separator  (P) 409,  440 

Sugar  solutions;   .Method  of  clarifying (P) 440 

Koerner.    <;  .    and    A.    Contardi.     l.2.3-Trinitrobenzenc,    a 
new  trinitrotoluene,  and  dinitrohalugcn  substitution 

pro<luets  1040 

Kdwing.  K.     Crystallising  apparatus  (P)    1043 

Kohman     H.   .\.     Ferments  for  breatl  making  ;    Process  for 

producing  and  preserving ( P)  977 

and  others.     Bread;   Manufacture  of (P)  ..  918,918,1208 

Kohn-.\brest.    E.     Noxious    ga.ses ;    .\pparatus    for   testing 

substances  used  for  the  absorption  of 1009 

Kohnsti'in.  B..  and  .1.  ,M.  Muchka.     Wat^T  for  comniercial 
and  drinking  purposes  ;  Eliminating  the  iron  from 

ami  partly  sterilising (P)  919 

Koifman.  1.     Platinums;  .\nalyscs  of  some  I'ral ....   1147 

Kolb,   A.     lodometric   titrations   of  antimcmy  ;    Secondary 

reactions  in 638 

Kolhatkar.  (t.  B.     .\lcoliolysis ;   Dilatometrie  detcruiination 

of  the  velocit.v  of in  presenc<*  of  a  large  excess 

of  alcohol 888 

Roller,  T.     "Waste  product-s  ;   Utilisation  of " 583 

Knllo,  C.     See  .Minoviei.  S 789 

Knlthoff,   I.  ai.     Phosphoric  acid;   Behaviour  of with 

calcium  hydroxide   10.')0 

Phospiioric  acid  as  a  monobasic  and  dibasic  acid    ....    1050 
Rtmdo,  H..  and  Tanaka.     Oinseng  from  Korea  ;  Composi- 
tion of 1164 

Eonsortium  fiir  Elektrochem.  Ind.    0.  m.  b.  H.     See   under 
Consortium. 


Koop.  \V.   E.     See  lieigcr,  C.   E.  (P) 702 

Kojichilt,  N.,  and  others.     Soil  protozoa  ;  .Sejmration  of 115,'', 

Kopp,    F..  ami    It.   Cmrg.     Carbon  dioxide   from  alkaline- 
earth  carbonates  ;  .\]iimratus  fur  obtaining (P)     613 

Koppe,  S.   W.     "  (ilyeerine  "    g^j^ 

Kop[)ers,  H.     .\mmonia  from  compounds  contjiining  carbon 

and    nitrogen:    .Manufacture    of (p)  .  u^o 

Coal;  Treatment   of  line fiu-  coking  (P)    .....'      700 

lias  producers;    Increasing  the  total  output  and  yieid 

of  animnnia  of (P)    ^j^ 

Cas    prmluccrs  ;    .Method    of   ii|>erating witii    with- 
drawal of  li<|uiil    sljig(l') <t4't;- 

and  H.  Koppcrs  Co.     (ias  pnulnecrs ;  Method  o'f'ciperaVinR 

(P)    890 

Oven    for  generating   gas  and  producing  coke  (P)  2  Hie,  540r 

Koppers  Co.,  H.     See  Koppers,   H.  (P)    216/-,  540^  896 

Koppitz,    B.    A.,   and    P.    .Sherrer.     Beer ;    Apparatus    for 

brewing (P)  o,,; 

Kornddrfer.  (!.     .S'n-  Meistcr,  Lncins.  u.  Briining  (P) Mr 

Korncr.    .M.     See   Overlach.    M.     (P) '      ^r 

Korpaczy.   S.     Butti^r  ;   Uapid  separation  of  pure  fat  from 

the   noii-l'utty  constituents  of 1267 

Koster,  P.,  ami  Dcllwik-Flcisrhcr  Wassergas-Gea.     fias  from 

bituminous  fuels;   Production  of (P)  .......    ]236r 

Kostytschew.  S..  and  W.   Brilliant.     Veast ;  Proteolysis  by 

permanent in    ])rescnce  of  zinc  chloride  44 

and  E.  Hiibbenet.     Yeast  juice  ;  Reduction  of  acetaldchvde 

by "...       44 

Kothe.  R.,  and  others.     Azo  dyes  (P) ooo^ 

Nitrosuli)honylchloridcs  of  orthohydroxycarboxyiic  lieids 

ami   of  thi'ir  derivatives   (P)    . . .', 218r 

Koursanov,  N.     Menthol  ami  some  of  its  derivatives 1030 

Kovscharova.   T.    V.     .Aluminium  ;    Application   of   Stock's 

reaction  to  the  vcdumctric  deterniinatiou  of 985 

Kowalkc,  O.  L.     Thermocouples;  Constancy  of  base  metal 

as  related   to  the   micro-structure :379 

Kowastcli,  A.,  and  ('.  A.   Baldus.     Explosive  charges  con- 
taining I  iquiil   air;    Preparation   of (P) ms 

Koydl.     See  Hcrlcs    241 

Kriinzlein.    (J.     See   Meistcr.    Lucius,   n.    Briining  (P)  600r    711r 

Kraft,  A.  C.     See  Mahr,  H.  W '  1028 

Krall,  H.     fJuanidine  :  Metallic  deriv.ative.s  .^nd  constitution 

"f 1114 

Krall.  L.     Skins  ;  Process  lor  puiTing (P) 42 

Krantz,  H.     Hank  dyeing;  Process  of (P) 174    gog, 

Krantz,   K.  A.     See  Bassett    R.    1).  (P) ' ' ' '       -o 

Kranz,   W.   G.,  and  The   National   Malleable  Castings  Co 

Iron   for   castings;    .Method    of   preparing (P)     497 

Krasovski.  N.     Methylanthracene  from  frangula-emodin   ..     815 

Kratky.  .\..  and  H.  P..  Smith.     Pyrophoric  allo.v  (P) ...       90 

Kratz,  G.  D.     See  Spenee.  D ,.. ^71 

Kratzmann,   15.     .Aluminium  salts;  Physiological  action  ot    ' 

on  plants  , 190 

Eraus,  J.     Filter-mass  waslier  (P) 703 

Krans,  W.     Tobacco  leaves;  Process  of  removing  nitotine       " 

from <P)    •  1072 

Tobacco;  Method  of  removing  nicotine  from (p)  852 

Kranse,  E.,  and  H.  Bliicher.     Horn  substitutes  from  yeast 

residues  ;    Plastic   compositions   or (P)  979 

See  Bliicher,  H.  (P> ...'.'.'.'.'.'.  223. 

Krause,    G.    A.     Evaporating   or   drying   plants  (P)  .....  786, 

Dust  particles  ;   Separating from  gases  or  air  by 

means  of  high-tension  current  (P) 377^ 

Suspended    particles  ;    Sej>arating from    gaa'e'g'  by 

means  of  high-tension  electricity  (P) 878r 

Kranss,  A.     See  Niibling.  R.  (P)  197,  886,  SSOr 

Krauss.  C,  and  P.  Stiihelin.     Nitrogen  and  ox.vgen  com- 
pound.' ;  Production  of (P)   .' 872r 

Krauss,  R.  B.     Iodine  ;   Determination  of in  presence 

of  organic  matter 1033 

Kribitz,  P..  and  Krebitz  Process  Co.  of  America.     Soap  ; 

.Apparatus  for  the  manufacture  of (P) 290 

Krebitz  Process  Co.  of  .America.     See  Krebitz,  P.  (P)  ....      290 

Kreidl.  1.     Enamel  or  glass  ;  .Manufacture  of  white (P)  ar^dr 

Enatnel ;  White (P) .355, 

Opaquing  agents   for   white   enamel ;    Manufacture   of 

(P)    178/,  90.3r 

Krejei,  M.  W.     See  Klepingcr,  .1.  H.  (P) 1257 

Kremann.  R..  and  .1.  Lorbcr.     Pyrophoric  cathode  deposits 
from  baths  containing  ferrous  sulphate,  magnesium 

chloritle,  and  glycerin   719 

and  H.  Rodemund.    Calciinji  thiosulphate  ;  Some  reactioli.s 

of from   the   .standpoint  ot   the   law   of   mass 

action   and    tlie    phast-   rule  c.58 

Kressel,  E.  C.  L..  and  Wilckes,  .Martin,  Wilckes  (Jo.     Baking 

preparation  (P)  599 

Kressntann.  F.  W.     Alcohol  from  wood  waste  ;  Manufacture 

of 1221 

Osage  orange,  a  substitute  tor  fustic , ggg 


42 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE     I 

KretziiKinn.  P.  r'rushing  ami  fine  grinding  (if  iianl  sub- 
stances :  Process  and  apparatus  ft^r  the  preliminary 

Kricble,  V.  K.     Oxynitrilase ;   The   synthetic  and   hydro-  ! 

lytic—  10'* 

Krieger.  A.     Benzol  in  gas;   Determination  of 266    j 

Sulphur  in  organic  substances;   Determination  of ^04    [ 

Kriegsheim.    H.     Water ;    Purifioation   and   sterilisation   of 

(P)    88.-. 

and  The  Pernuitit  Co.     Oxygen  :  Manufacture  of (P)  1054 

Kristcnsen.  S.  A.  ('.     Fibrous  and  felted  substancf.i ;  Pro-  ; 

e.  ss  for  the  proofing  of ( P) 830 

Kritehcvsky,  \V.     See  Frankforter.  G.  B 1224 

Krocber.  L.  T.lass  for  medicine  bottles ;  Tests  for  deter- 
mining suitability  of  283 

Kronlein.  <:.     Sef  Meistcr.  Lucius,  u.  Briining  (P)  347r.  34Sr.  34.Sr 

Kropp.  \V..  and  Synthetic  Patr^nts  Co.  Amino-substituted 
arylpvraznloiies  ;  Ciindensation  jiroducts  of  a'idyl- 
pyruvic  acids  with  — ^  (P)    1031 

Krucger   C.  R.,  and  General  F.leetric  Co.     Electrode  for  are 

lamps  (P)   I  I34r 

Kriiger,  E.     Crystillising  apparatus  (P)  1043 

Krilger    E    A.     Tungsten  filaments ;   Process  of  producing 

(P)   1082? 

Kriiger.  J.     See  (Inibe.  O.  (P)   230 

Kriiger.  \V.     See  Oerlach.  M 625 

Krug    C.     Pasteiirisina  liquids  (P) 49/ 

and   H.   Bollert      Leather,  artificial ;  Process  for  water- 
proofing and  graining (P) 624 

Krunilihaar,   W.     Aluminium ;   Method  of  coating  articles 

nitli  (P) 8"6 

Krumhaar.  H.     See  Schonfeld.  F 810 

Krupp.  F.  A -f;.  Furnaces;  Electrode with  an  ar- 
rangement for  automitically  mixing  the  charge  (?)    877 

See  I'llrich.  (i.  (P) 365r.  i»ir 

KruBe,  E.     Dyeing,  bleaching,  etc.,  hanks  of  yam  ;  ^lachine 

for (P)  037 

Kruseniark.    H.     See   Seek,   Mlihlenbauanstalt.  etc..  vorra. 

Ciebr.  <P)    945 

Kruyfise.  P.  .T.     Cinchona  assay  . , 886 

Kubierschky.   K.     Separation  of  mixtures  of  liquids  ;  Ex. 

traction  apparatus  for  the (P) 480.  lOOOc 

Kurtlacek.    E.     Hide:    Absorbent    power   oi    plumped — ^ 

toM'arde  vegetable  tannins  843 

Kiiblcr.    C.    F.     Plants;    Method    of    opening    out or 

lp,osening  their  fibres  (P)    419r 

Kilhl.  H.     Cresol,  caaein.  and  formaldehyde;   Preparatiop 

of   a   soluble   condensation   product   frpn^ (P)     562 

Plieuoi  and  formaldehyde  ;  Condensation  of using 

casein  as  contact  substance £61 

KUhn,  B,,  and  J.  Wewerlnke.     Phytosterol  In  animal  fats; 

Detection  of— —by  precipitation  with  dlgitonln    669 
KUhn.  C.    Fine-grained  substances;    Valuation  of— —  by 

coui;ting  the  particles  434 

KUspett,  F.    See  Von  Wlssell,  I, ?»6 

Kttttner,  E.  W.    Insulating  coverings  of  oslde  on  wires, 

bands,  rtc. ;  Producing  and  protecting (P)  . .     666 

Kugel,  C.    Annealing  furnace  (P) S9 

Kugler,  H.   W.,  and  The  Firestone  Tire  and  Rubber  Co. 

Rubber ;    Process   of   reclaiming (P) 238r 

Kuhn,  F,.  \V.    Brewing ;  Process  of (P) 195r.  373 

Kuhnke,    E.,    and    Synthetic    Patents    Co.    Evaporating 

apparatus  (P)    213r 

Kunberger,  A.  F.     See  O'Donnell.  C.  J.  (P) 167r 

Kunert,  F.     See  Chem.  Fabr.  Grieshcim-Elektron  (P)  . .  172r,  277r 
Kunheim    nnd    Co.     Radioactive    preparation    suitable    for 
yielding  a  solution  of  thorium-X  ;  Production  of 

a  (P)    355 

Eunz.  R.     Citric  acid  in  pressed  yeast ;  Occurrence  of 975 

Citric  .acid  in  wine  ;  Occurrence  and  determination  of 

and   detection   of  citric  acid   in   milk.  jams. 

and  fruit  syrups 974 

Kurnakov,    N..    and    others.     Oold-coppcr   alloys ;    Trans- 
formations in 1254 

Kurono,  K.     Oryzanin  ;  Significance  of for  the  nutrition 

of  fermentation  organisms 810 

Kuss.   F..      See  Stock.   A 798,    798 

Kuzcll,  C.  P.,    See  Klepinger.  ,1.  H.  (P) 1257 

Kylin.    H.     Marine    algte  ;    Biochemistry    of 1207 

Kyropovlos.  S.     Potash;   Fixation  of by  soil  hacteria  1262 

L 

Labaunc.  L.     See  Dupont.  .T 1070 

Laeey.  W.  Jf.    See  Lewis.  G.  N 1053 

Lacv    B.  S.     Alcohols  ;  Manufacture  of  — ^  (P) 575 

'Methyl  chloride  ;  Manufacture  of (P) 198 

taemmle,  G.  J.,  and  others.    Neradol  D  ;    Tanning  tests 

with  -—  ....  i ..,;.;.;...,.  ^  i .... .   s«8 


PAGE 

Lafon,   A.     Furs;   Process  for  decolorising (P) 174 

La  Forge,  F.  B.     See  Levene,  P.  A 504 

I..agiitt.  .T.     o-Sulphaminobenzoyl-;>-pheneti<line  ;  Process  of 

producing (P)  1072 

and     Chem.    Fabr.    vorm.    .Sandoz.       Dimethyl-;j-anxino- 
I»henol   and  y>-hvdroxvphenyltrimethvIammonium  ; 

Product!. .n  of  stable  salts  of (P) 852r 

Lahrmann.   O.     See  Sudcndorf ,  T 1027 

Laib.  W..  and  Ohio  Salt  Co.     Chlorates  of  alkalis  and  alkaline 

earths  ;   Electrolytic  production  of (P) 833 

Laine.   E.    N.     (Jraphite  ;    Process  of  purifying (P)  . .    872r 

L'.Air  Liqiiide  Soc.  .\nrm.     Hydrogen  ;  Manufacture  of 

by   partial   liquefaction   of  water-gas  (P) 29/ 

Laird.  R.  ¥..,  and  others.     Emulsions  ;  .\pparatu8  for  treating 

(P)   788 

Petroleum  emulsions  ;  Treater  for (P) 788 

Petroleum  oil;   .\pparatus  for  dehydrating (P)  . .     788 

Lajoux,  H.     .Mercury  conipounds  of  hydroxybenzoic  acids    733 

La  Marca.  F.     Wines;  Infiuencc  of  clarification  of on 

tiieir  chemical  composition 1066 

Lamb,  U.  W.     Xitrogen  ;  Fixation  of  atmospheric by 

iron  carbide  (P)    228 

Lanih.  M.  c  .  and  J.  (i.  Parker.     "  Leather  Trades'  Year 

Book.  1915  ■•  691 

Lambert.     B.     Passivity    of    metals.     Wet     oxidation    of 

metals 360 

and    H.  E.  Cullis.     Lead;  Corrosion  of .  Wet  oxida- 
tion of  metals  360 

Lamble.  A.,  and  W.  C.  M.  Lewis.     Sucrose  ;  Inversion  of 

.     Studies  in  catalysis 439 

Lami.  P.     Bismuth  salts  of  halogeqated  derivatives  of  gallic 

acid   511 

Lamorealix.    W.    1\.   and    C.    W.    Renwick.     Sulphur   from 

sulphur  gases  ;  Process  for  recovering  elemental ^ 

(P)  716 

Larapart,  .1.  B.     See  Wagner.  H 366,  722 

Lamplough.     F.     C'oal  ;     Low    temperature    distillation    of 

(P) 1134 

Lamsens.  O.  M.     Beer;   Process  of  charging (P)....    629r 

Lance.  R.  D.     See  Shrager.  C.  (P) 173,  418 

Landau.    M.     Lactic    acid;    Manuf:ictiu-e    of    purf (P) 

1009.  11451- 
Landau.  Kreidl,  Heller  u.  Co..  Ver.  Chem.  Fabr.     .^rc  lamp 

electrode  (P) 269 

Landers.  Frary.  and  Clark.     Mixing  machines   (P)...    264.   602r 
Landin.  J      Water  or  other  liquid  ;   .Method  of  rendering 

" —  radioaotivt;  (P(  50? 

Landis,   W,    S.     Nitrogen;    Fixation   of  atmospheric——. 

The  cyanaralde  process 489 

and  .\n)erican  Cyanamld  Co.    Ammonia ;  Manufacture  o} 

from  calcium  cyanamlde  (?)    961,   lfi07 

and  F.  S.  Washburn.    Phosphoric  acid ;  Prooess  of  ren- 
dering available (P) flg5 

Landmark.  H.  B.    .?ulplilte-cellulose  waste  lyes ;  IHiUsatloa 

of especially  for  the  production  of  alcohol  . .     275 

Sulphite-cellulose  waste  lyes ;  Utilising  the  fenseBtabla 

ami    reducing    carbohydrates    in to    obtain 

alcohol  or  a  reducing  agent  (P) tSi 

Tanning    extract ;     Preparation     of from     waste 

sulphite-cellulose  l.ves  (P)  llOS 

Landreth,  C.  P.    Liquids;  Electrically  treating (P)  . ,     918 

Purification  of  liquids  (P)    49r 

Sewage  or  other  putresclble  matter  ;  Process  and  appar- 
atus for  treating (P)  978 

Suspended  niatter  ;  Electrical  process  of  separating 

from  liquid  (P)  433 

Water  softening;    Electroeheniical   method  of (P)  448r 

Waters,  liquids,  and  sewage  ;   Electrochemical  process 

of  treating (P) 680 

Lang,   A.     Alumii)icn\   and   heavy   metals ;    Production   of 

non-corrotlil'lc  objects  of (P)   621 

Plant    pests ;    Production    of   mixtures   for   destroying 

(P)  376 

and   J.    Schmitt.     Heat ;    Generating b.v  interaction 

between  metals  and  metallic  compounds  (P)  ....     484 

See  Margosches.  B.  Jl 1043 

Lang,  A.  McA.     See  Fawcett,  Preston  and  Co.  (P) 1041,  1041 

Lang,  F.     .SVc  Ililtner,  L 625 

Lange.  H-.  and  G.  Walther.     Viscose  ;  Process  of  precipitating 

for  the  manufacture  of  artificial  threads,  etc. 

(P)  546,     9561- 

Lange,  K,  R.     "  By-products  of  coal  gas  manufacture  "  , .     739 
Langer.  E.     Disinfectants  for  mouth  washes  ;  Preparation 

of  easily  soluble  stable  — —  (P)   632 

Langguth.  F>.     Lead  aiul  zinc  ;   Separation  of  the  sulphur 

compounds  of from   other  ores   (P)    621 

Sulphide  (»res  ;  Process  of  treating  mixed (P)  ....    839r 

LangheM,    K.     See    Buchner.    E , 811 

Langmuir,  I.     Chemical  reactions  at  low  pressures 490 

Tungsten  ;  Melting  point  of ^  1098 

I.antsberry,  W.  C.    Sh  Marsden,  E., 870 

I.anyon,  E.  V.,  and  F.  A.  Curnow,    Retort  smelting  furnace     -' 
(P)  J8t 


NAME  INDEX. 


43 


.1.   K..  ami   Inidii  Fihro  t'n 

oi  trfjitins  — —  (T)    

V.  I).  FIdur;  Mothtxl  of  treating - 
Flour  MilU  to  .  .s,e  Kstabrixtk.  A  \V 
n.     Nc^  >li»rfy.  ('.   It.  <!*) 


Flax  straw  ;  l*ri>ce88 

1204 

-  (P)  a:W,  Q'iir 

(P) 47 

287 


LaplK'H, 

LarulHS', 
ljirul>ec 
(jirkin  ( 
LarHcii,  s.   H.     Ui)|'s  ;   I  m-  of  artillcial  light  in  the  deter 

iiiiuatiuii  of  rcsiii.H  in j07 

Lantun,  V.  h.     Set  Lyoii,  I>.  A 105U 

Lar»un.  J.  V.  A.,  and  <{.  K.  L.  Helmc.    Zinr.  cobalt,  et*;.. 
from  Iho  wiisto  li(|iioiN  obtained  in  the  extraction 

of  iiipiH-r  ;   KliTtroIytie  reeovery  of (P)    ....      607 

LanMjn.  M.   II.     Tanniiif;  hides  and  skins;  (onipo.sitiou  for 

(P)    '■»>:. 

LiMAiiMjM*,  K.    i>er  FrancuLs,  M 6:t:> 

Laacar,  O.     Sre  Wnndrr,  M 102 

La8«guc,  ti.  A.  r.     sw  Lombard.  V.  X.  V.  (P) :J4Ur 

Lashmet,  L.  ('.     Water  purifying'  device  (P)   I22;i 

l^ska.  A.  L.     >r^  fheni.  Fabr.  (irieshcim-KIcktron  (P)  2:>r.  M66r 

I^i^H.  W    p.      Filter  (P)    looo 

liold  refining  with  an  electric  furnace   IUl;i 

La9sen.  J.  J.,  and  V.  F.  Hjort.     Filtering  liquids  ;  Apimratus 

for (P)    8:»S 

I-Awirur.  A.     Str  Kliiij,'.  A 242 

i^iszczyn-iki,  S.     Bipolar  electrode  of  fused  ferric  oxide  for 

the  production  of  ehlorate.s  (P)   .")5'.> 

Kxiilodives  :  Waterproof  cartridges  for (P)   890 

Lathe,  F.  K.     Copper  .slags  ;  Metal  loss  in 1014 

Lathrop,  K.  *'.     Fertilisers;  The  nitrogen  of  processed 293 

Latta,     N.,    and     Allis-rhaJMu-rs    Mainifncturing    Co.     Cias 

protluccr  (P)    787 

Laulhuann,    U.     Formic   acid    in    presence   oi   acetic   acid; 

Determination  of  — — 1008 

lactic  aciil  in  leather  and  in  tan  liquors  ;  Detection 

of  —  720 

lA*atlier  :   Intlucnce  of  nicthoil  of  subdivision  of 

on  results  of  analysis  915 

Tanniog    materials   and    celluioso   extract   in   leather; 

Distinction  and  dftection  of 437 

tanning  substances;  New  or  little-known 1063 

l^urie,  A.  P.     Chemii-al  industries  of  the  Kast  of  Scotland  ; 

Discussion  on  the  bearing  of  the  war  on  the 340.  342 

l^tutier  Fils.     Perfinues  ;  Process  of  obtaining by  means 

of  Mtlvents  (P)     431 

l^van,  F.,  and  ('.  \.  Blank.     lCxph)si^'l^>i  known  as  gelatin  ; 

Machine  for  |>.icking ^  int^i  pa|irr  shell.s  (P)   .,     852 

Uners.  H..  and  Minerals  Sejiaratjon  American  Synd..  Ltd. 

Sulphide  ores  ;  Separation  of  mixed  — —  (P)  ....    10l8r 
Lavialle,  P.,  and  L.  Varenne.     Hydrocyanic  acid  ;  Detection 

of in    toxicohigy,    by    the    ferric    thiocyanatc 

reaction 89 1 

l^xiue.  J.     Soldering  metals  (P) 1099 

Law,  J.  D.,  and  A.  Walmsley-Wo<«l.     Liquids;  Apparatus 

for  straining (P) 1007 

l^vvrcnej".  T.     Siftinu  apparatus  for  iwtU^rs'  slip  or  powdered 

substances  ( P)    230 

Lawric,  J.   W.     Aluminium  screenings,  dmss,  slags,  etc. ; 

Pk»ccss  of  treating  — —  (P) 1 151 

Lawson,  R.  W.     See  H'dmes.  \ 549 

Ijiwton.  S.   H..  and   American  Vulcanized   Fibre  Co.     Zini* 
chloride  solutions;  MetluKl  of  treating  ferruginous 

(P>  661 

Ijixa.  O.     Xeufchutel  cheese  ;   Kli  ening  of  678 

Lay,  D.     (iold  precipitation  on  i>a|)er 965 

Lay.  W.   F.     Phospluite  rock ;   Process  of  treating  pebble 

. (P)  369 

Layng.   11.    K.     Cyantding  :   Thioeyanatea  in 837 

Uzell.  li.  W.     See  Spacknian.  H.  S.  (P)  835 

Leather.  J.   W.     S(»il  gases 1219 

U-avenworth,  C.  S.     See  Osborne,  T.  B 1109 

Lcbbc,  A.     Fermentation;  .McthfHl  of (P)   728 

liberie,    H.»  and   U.    Liicrs.     Barleys;    Ammonia-nitrogen 

in 43 

Leblanc,  E.  L.     See  Kvans,  W.  K 904,  l250r 

Jxcesne,   N.     Refractory   materials  with  a  ba«i»  t>f  fused 

bauxite  (P) 356 

Thcnn<M'hemlcal  reactions  and  nitrogenous  by-products  ; 

Manuf.ictunr  of  mati!rials  for  jiroduclng (P)  552,  552 

Lc  t'liatclier,  H.,  and  B.  Bogitch.     .\lkali  nitrates;  Prepar- 
ation of from  cAlclum  nitrate 1141 

and  J.  Lemoine.     Steels ;  Het4Togi'ncity  of 1056 

Lcchner,  1».     Kleetric  discliarge  ;    Inlluence  of  the  current 

form   on    thr   chemical   action   of   the   silent . 

Forniatinn  of  ttzone 1 101 

Lecker,    H.     Hydrocarbons    and    kct<mes ;    Pr  paration    of 

aronuitie  or  aliphatic-aromatic (P) 735 

Lcclfere,  A.     Se-  <irimbcrt,  L 100,   150 

Ledercr,   A.     Biochemical  <ixygcn  demand;    Determination 

of  the by  the  saltpetre  method,  in  stockyards, 

tannery  ami  corn  prod'icts  wastes   731 

Incandescence    fllaments   of   tungsten    or   luolybdeiuim 

for  electric  lamps;    Manufacture  of (P)    ■.-.    416r 


P.IOE 
Lcduc,  Ueitz,  ci  (^ie.     Aviation  and  like  apparatus  ;  Materia! 

for  the  construction  of  invisible -(P)   867 

See  Dcscamps.  J.  (P)    1 139r 

Lee.    T.     Sugar-cane;     Treatment    of -to    render    the 

bagasse  suitable  for  pai>er  nuiking  (P) 606.  1087r 

and    others.     Sugar    cane ;    Proce-ss    of    treating •  to 

recover  wax  (P)  1 107 

Leech,    B.     DyestulTs  ;    Fixing ^  upon  textile   (Ibres   (P)     135 

Lees.  W.     See  Climie,  W.,  jun.  (P)    896,  948 

Lc  Fehvre.  C.  C.     See  Kmcry.  W.  0 921 

Lcgcr.   K.     Magnesimu  citrate;   cuiicinal 574 

,i-N"atah>ln  and  ,j-homonataloin  ;  Resolution  of into 

optical  isomerldes 920 

Trimagncsium  citrate    609 

Lcgcr,    J.    F.     Bricks;    Manufacture    of   refractory (P)     494 

Bricks  froui  sand  :  .Manufacture  of (P) 493 

Bricks,  tiles,  and  slabs  with  a  cork  basis ;  Manufacture 

of (P) 493 

Lcgraud,  K.  G.     .Vrtilicial  .silk  threads;  Precipitating  copper- 
ammonia  solutions  of  cellulose  for  the  manufacture 

of (P) 4r.ir 

Lchmaun,  .\.     Blear-hing  of  cotton,  artillcial  silk,  and  other 

goods  ;   Process  for (P) 657 

Itlcichinp  solution  (P) 832 

Milling  of  animal  Hbres  (P)   1138 

Lchmaun.   hj.     Sulplute-cellulosc  waste  lyes;  Concentration 

of  —  (P) 656 

Lchmann,    E.    C.     Woven    cloth;    Treatment    of with 

bisulphites  to  increase  its  elasticity  (P) 713 

Lchmann.    F.     Lacquers    containing    ccllulo.sc    derivatives; 

Manufacture  of (P)   187 

Plastic   substances   from   cellulose    derivatives ;    Manu- 
facture of (P)   25 

Lehmann,  J.     Caramel  ;  Production  of  •--  -  (P)   727 

Leime,  E.     Vacuum  evaporators  ;  Proilucing  a  vigorous  cir- 
culation ()f  massccuite  In (P)   295 

LehnholT-Wyld.  F.,  and  Iv.  Passburg.     ('olTci!  beans;  Process 

and  apparatus  for  roastinc.  especially  for (P). .    1162 

Leibrock,  W.     See  t^hem.  Fabr.  vou  Heydcn  (P)   905r 

Ijeimddrfer,   J.     Soaps;    Manufacture   of  hard (P)    ..    622r 

Lciser,  H.     Solid  bodies  from  metal  powder ;  Manufacture 

of (P) 72lr 

Leiscr,  I.     Soap  for  detergent  and  tlicrapeutic  purposes  (P)     878 

I,eiser,  R.     See  Haber,  F.  (P) 926.   926 

Leistico,  M.    Salt;  Preventing  the  formation  of,  or  destroying, 
tlic  skin  which  forms  (»n  the  surface  of  solutions 

of  common on  boiling  (P)    715 

Leitch,  M.,  and  others.     Emulsitlcr  (P) 894 

Leiarge,  H.  A.  A.  .1.     Gases  and  vainturs  ;  Metallic  beds  for 

separating  impurities  from ,  or  for  condensing 

tar(P) 212 

Lemmermann,  ('.     Vegetation  experiments  and  soil  analysis     674 

Lemoine,     G.     Hydrogen     peroxide;     Catalysis     of in 

presence  of  acids  and  alkalis H69 

Lemoine,  J-     •'^fc  I'C  ('hat<'lier,  H 1056 

Lemon,  B.  J.     See   Dennis,   L.   M 136 

Lender,  R.     Laiquers  and   varnishes  from  paracouniaronc 

and  para-indene  (P) 187 

Lenders,   A.   W.   H.     Starches;   .\pparatus  and  process  for 

making  modified (P)  1265,    12G5 

Lcngersdorlf  und  Co.,  Bunzlauer  Werkc.     Roasting  tumaec  ; 

Rotary  mntlle  —  (P)    497 

Lcnk,  E.     Milk  ;  Capillary  behaviour  of 506 

Lennox,  A.  B.,  and  others.     Mixing  dry  materials  ;  Machines 

for (P)    1233 

Lenni>x,  R.  N.     Evaporating  devices  for  sulphuric  acid  (P)  1054 

Lenoir,  C.  J*-     Manganese  and  its  alloys  ;  Production  of 

in  the  electric  furnace  (P) 1099 

Lcoi>old-Brodie.  .).     Distilling,  evai  orating,  or  concentrat- 
ing; ElcctricJiUy  heated  apparatus  for (P)   ..     Ool 

Lcpsoc,  R.     Carbim  in  steel ;  Experience  with  the  apparatus 

of  De  Nolly  for  the  determination  of 285 

Lc  Roy,  ti-  A.     Toxicological  analysis;  Vse  of  refrigeration 

Waterproofing  military  cloths  and  garments 1205 

Leslie    H    M.     Cyanide  solutions;  l*rcvcntion  of  hydrolysis 

in '  -54 

Metals;  Extraction  of from  ores  (P) I212r 

Ores;  Treatment  of by  cyanide  process  (P) 1212r 

Lesser,  E.     See  Chapiu.   E.  S 23 

Lesser.   R.     l.4.9.ln-Anthradiqninone    543 

Lessing;  R.     Carbon  bisulpiiide  ;  Romoval  of front  coal- 

gas.     Discussion    14 

Lessing.  W.     Cement  from  blast-furnace  slag  ;  Method  and 

apparatus  for   producing  • (P) 80 1 

Lester  J   F    and  U.  Merrifield.     Milk  ;  Process  of  pasteurising 

'     (P)   813 

Lester     J     H.     Cotton    cloth;    Acid    "tendering"    of 934, 

935,  930 
Nitrates ;    A    rapid    method    of   estimating .     Dis- 
cussion          l-*" 


u 


JOURNAL  Of  'iHE  SOClElY  OF  CHEMICAL  INDUSTRY. 


564 

357 

282 
802 

188 


PAGE 
Le  bueur,  H.  R.,  and  J.  C.  Withers.     Dihydroxyst<>arlc  and 
dihydroxybelienic  acids  ;  Action  of  fused  potassiiim 

liydroxide  on 151 

Heneicosoic  acid '.'/.'.'.'.'.'.'.'.'.'.'.'.'.     804 

Letts,  E.  A.,  and  F.  W.   Rea.     Nitrates ;  Modification  of 

Pelouze's  metliod  for  dcterniiniug 1 2fi8 

Levenc,   P.   A.,  and    F.   B.    La   Forge.     Plienvlosazones  of 

pentoses  and  lic.xoses  :  .Mutarotation  of 504 

and   J.    Van   der   Sclieer.     Kyrine   fraction   obtained   on 

partial  liydrolysis  of  proteins 1110 

and   others.     Aliphatic   liydrocarbons  i    Preparation    and 

melting  points  of  the  higher R:U 

Lever,  W.  H.     Co-partnership  in  cliemical  industries 754 

Lever,  W.   Hulme.     Co-partnership  in  chemical  industries. 

Reply  to  discussion 759 

Levi,  G.     See  Bruni,   G 1206 

Levi,  L.  E.,  and  Pflster  and  Vogel  Leather  Co.    Tanning: 

Process  of  tawing  and (P) 

and    C.     H.     Propach.     Concrete ;     Waterproofing    and 

strengthening   compound   for (P) 

Levi,  M.  O.     Sulphur  ;  Methods  of  analysis  of 

Levi,  S.  M.     See  Titov,  A.  A 

Levi  and    Orthmann.     Chrome  leather ;  Determination  of 

chrome  in 

Levin,  H.     Metal  polishing  compositions  (P)  724 

Levin,  I.  H.     Electrolytic  apparatus  (P)  288c 

and  International  0.\ygen  Co.     Electrolytic  apparatus  (P)  1060 
Levinstein.    H.,   and    Levinstein.   Ltd.    Printing  of  textile 

fabrics  and  the  like  (P)   135 

Prints  ;  Production  of  fast-colourcil (P) 1205r 

and  others.     Azo   dyestuffs ;   Production  and  utilisation 

of  new (P)     709 

Fast     shades :    Production   of and    azo    dyestuffs 

therefor  (P) 348,  1047^ 

Levinstein.  1..  and  Levinstein.  Ltd.     Sulpho  compounds  of 

hydrogenised   fat«   and   oils;    Preparation   of 

and  of  comi)Ositions  therewith  (P)  yi3 

Levinstein,  Lt<l.     Sulphonated  palmitic  ])roducts  ;  Produc- 
tion and  utilisation  of (P)  1260r 

Sulphonatcd  stearic  product-s ;  Production  and  utilisa- 
tion of (P)    1260r 

See  Levinstein,  H.  (P)    135, 348,  709, 1047r,  120or 

See  Levinstein,  I.  (P)  913 

Levy,  A.  fJ.     Niobium  in  presence  of  tantalum ;  Determin- 
ation   of and    some    reactions    of    tantalum 

compounds 639 

Levy,   D.   M..  and   H.    Jones,     (iold-beariug  cyanide  solu- 
tions; The  Morro  Velho  method  of  assay  of 618 

Lew.    Sizing  of  paper 10o7 

Lewes.  V.  B.    Coke    Ifi3 

Obituary 1077 


Xitrogen  compounds  ; 


565 


1053 


200 
439 


600 


Lcwin,  K.  11.     See  Martin,  C.  H 

Lewis,  t;.   N.,  and   E.   Q.   .\ilams. 

Free  energy  of 

and  W.  N.  Lacey.     Carbon  oxysulphide.  carbon  monoxide, 

and  sulphur;   Equilibrium  between 

Lewis,  R.  ('.,  and  S.  R.  Benedict.     Sugar;  Determination 

of in  small  quantities  of  blood 

Lewis,  W.  C.  M.     See  Lamble.  A 

Lewis,  W.  5.     Silica  dish  ;  Heat  transmission  capacity  of 

a 

Lewis,   W.  .S.     Wools ;   Dirterence  in  weight  between  raw 

and  clean 1085 

LewkoHitsch,  J.     "Oils,  fat«,  and  waxes;  Chemical  tech- 
nology and  analysis  of ."  Vol.  Ill 583 

L'Hydrogene  Soc.  Anon.    Hydrogen  ;  Process  for  making 

(P)  2»r 

Lichtenberg.    O.     Caoutchouc    hydrogen    halides ;    Trans- 

formatitm     product*    of .and    their    thermal 

dissociation    671 

Lichtenbcrger.    T..    and    CJ.    Kas.sel.    Salt;    Production    of 

blocks  of (P)    176 

Lichtenstem.  C.     See  .Schust^-r,  F.  (P)  1  lou 

Lichtwitz,  L.     Enzymes  ;  Weakening  of 811 

Lichty,  W.    Dry  rot  of  wood  ;  Process  for  preventing 

(P) ....     232 

Lidholm,  J.  H.    Calcium  cyanamide :  Process  of  producing 

(P) 230r 

See  Dettifoss  Power  Co.  (P)    2:J0r.  661r 

Lieb.   L.   L.     See  Hoagland,    D.  R 1264 

Liebermann,  C.     Obituary  128 

Liebmann.  A.     See  Dewar,  .1.  (P)   499r.    1102 

Liebmann.  A.  ,1.,  and  others.     Tungsten  ;  Electrical  contact 

bodies  of — -(P) 1151.  1151 

Liebrecht.    A.     Chloral   and    butylchloral ;    Preparatiiui    of 

icnniiounds  of with  an  acid  amide  (P) 680 

Liere.  R.     See  Zink,  .1 569,   622 

Liesche.  O.     See  Beckmann.  K 87,   542 

Lifschiitz.  I.     Wax-like  substance  from  wool  fat ;  Prepara- 
tion of  a (P) 1153,  1153 

Lifschiitz,  J.     Cholesterol;  Oxidation  of by  the  blood 

tissue 449 


PAGE 
Liggett,  \V.  K.,  and  Jeffrey  Manufacturing  Co.    Separator 

(P) 602 

Lilienfeld.  L.     Leather;  Artificial (P)   673r 

Cellulose   xanthogenat.e ;    Manufacture   of  solutions  of 

(P)  830,  1049r 

Textiles;  Finishing,  weighting,  coating,  or  sizing 

(P)  174/ 

Lilly.  E..  and  Co.    See  Davis,  A.  B.  (P)  685,  685,  !>82,  082,  982,  983 

Limpach.  O.     See  Binz.  A 952 

Lincoln.  C.  T.     See  Knight,  <i.   W 1103 

Lind.  S.  C.     Radium  ;  Practical  methods  for  the  determin- 
ation   of .     Interchangeable   electroscope   and 

its  use 610 

Lindballc.  H.  F.  T.     Road  dust ;  Process  for  binding (P)     964 

Lindblad.  .\.  R.    Cyanogen  compounds;  Production  of 

and  furnace  therefor  (P) 905,  1250r 

Lindcmuth.    L.    B.     Steel    castings ;    Method    of    making 

sound (P)    34 

Linden.  L.     Filtering  water  and  <)ther  liquids  (P) 49r 

Liqiiids  ;  Sterilisation,  filtration,  and  similar  treatment 

of (P) 447.  448,  508 

Sterilisation,    clarification,   and    purification    of   water. 

sewage,  etc.  (P)    1112 

and  W.  J.  Stewart.     Purifying  sewage  and  other  liquids  ; 

Process  for (P) 1270r 

Lindgren.  J.  M.     Boron  in  iron;  Determination  of ..     617 

Lindner,  J.     Convallarin    887 

Lindsay,   W.    G..   and    The   (Celluloid   Co.    Acetylcellulose 

composition  :    Non-inilammable (P) 488r 

Acetvlcellnlose  plastics  :  Process  of  making (P)  349,  606 

Acetylcellulose  ;  Solvent  for (P) 830 

Lindsay,  W.  J.,  and  Camden  Iron  Works.     CJas  producer  (P)  1236 

Linfoot,  M.     See  Coiu-taulds,   Ltd.  (P) 957 

Ling.   A.   R.     Fermenting  vessel,  storage  vat,  and   cask ; 

Changes  which  occur  in  the 1159 

and    others.     Sterilising    receptacles    of    wood    or    pulp 

materials  consisting  of  cellulose  or  its  substitutes  (P)    814 

Lint.  H.  C.     See  Kopelofl".  N 1155 

Lipinski,    A.  V.    Hydrocyanic  acid ;    Synthetic  preimration 

of (P) 612 

Lipman.  C.  B.     Nitrogen  transformation  in  soils  ;  .\ntagonism 

between  anions  as  related  t^i 625 

and  P.  S.  Burgess.     Calcium  carbonate  ;  Protective  action 

of for    A.     chrooeoccum    against    magnesium 

carbonate  146 

Lipszyc,  I.  I.     Benzol,  especially  heavy  benzol ;  Deodorising 

and   rendering  it   non-explosive  and   non-in- 

Hammable  (P)   485 

Lissner,  A.     See  Fingerland.  A,  (P)  268,  346f,  897r 

Listen,  D.  A.     See  Bickmeicr,  C.  (P)    717 

Little,  A.  D.    See  Whitaker.  M.  C.  (P) 879 

Little,  G.  M.,  and  Westinghonse  Electric  and  Manufacturing 

(;o.     Electrode  for  arc  lamps  (P) 898,  1237 

and  others.     Electrodes;  Preparing  arc  lamp (P)  ..     651 

Littner,  S.    See  Friedlaender.  P 828 

Littorale,  Soc.  !a.     Naphthenic  acids,  their  soaps,  and  solu- 
tions ;  Application  of as  insecticides  (P)    ....     509 

Liversedgc,  A.  J.     See  Davidson.  W.  B.  (P) 129 

Liverseege,  J.  F.,  and  H.  Hawley.     Pearl  barley  ;  Faced 

203,  204 

Liveseyv  F.     Tar;  Partial  distillation  of in  a  Wilt4>n's 

continuous  still 1238 

Livingstim.  A.  K..  and  New  .Jersey  Zinc  Co.    Concentration 

of  minerals  by  flotation  (P)  911,  llOOr 

Llewellyn,  W.  B.    See  Spence,  H.  (P) 799 

Llopart,     B.     B.     White     pigment;     Inalterable and 

process  of  making  same  (P) 67ii 

Zinc  sulphate;  Production  of (P)   715,  834 

Lloyd,  E.  F.     Coal  gas  ;  .\pparatus  for  recovering  sulphur 

and    ammonia    from (P) 483 

Lloyd,  L.  L.     Oils  and  fatty  acids  ;  Behaviour  of  some 

in  Mackey's  cloth  oil  tester.     Discussion     596 

Oils;  Oxidation  of and  of  fatt.y  acids.     Reply  to 

discussion  65 

See   llyland,  J 62 

Lloyd,  M.  B.     Obituary 128 

Lloyd,  S.  .T.     Radium  content  of  water  from  the  Gulf  of 

Mexico    610 

Lloyd,  W.  C.     See  Watson,  W 266 

Lobb,  J.   F..  and   A.   B.   L.   Williams.     .Alluvial  ores  and 

alluvial   gold  ;   Concentrating (P) 181 

Lobeck.  O.     Milk  and  other  liquitis  easily  decomposed  by 

heat ;   Sterilisation   of (P) 679 

Lobo,  Ct.    Cane  sugar  factories ;  Advantages  of  electrifica- 
tion of 42 

Locke,   F.   M.     Insulators   for   high-potential  electric  con- 
ductors (P) 1145 

Insulators  ;  Manufacture  of  high-potential  porcelain  and 

glass (P)    284 

Lockemann,  G..  and  F.  C'roner.     Formaldehyde  and  methyl 

alcohol  in  aqueous  solutions  ;  Determination  of 574 

Lockemann,    K.     See   Pauly,    H 543 


NAME  INDEX. 


45 


PAGE 

Luckctt.  W.  T.    Su  Ardcrn,  E 037 

Lockwood.  A.  A.     .slimes  anil  colloidal  mn«K-8 ;  Trcatinrnt 

o( and  rtiovcry  of  nictalliforouH  rontonts  of 

ores,  tailiniri,  iniddlinits,  and  lonii-ntraU'a  (P)    . .     'IBS 
LudKc  K..  ami  .1.  M.  Kvans.     Sulphide  dyostulfs  ;  Aiipliia- 

tioMof—      (!■)    ...-. l:t5.  i2:i.  2.1 


and 
Loovy 


ill? 


075 
018 


:i49r 

431 
247 
482 

1 
730     ] 

1120     ! 
804 


i.ob.  W.     Siicrosi- :  liftiavioiir  of in  the  silent  diseharge 

LiiliniK,  K,  and  II.  It.  (Jreen.  Hiinius ;  Formation  and 
deeomixwilioM  of-  and  its  inlluenee  on  assimila- 
tion of  nitroKen   202 

.1     II     Smith.     Farmyard   manure;  Storage  of  '" 

.1.     l.itlmrg"' ;    Precious   metals  in ■ 

H.     Arlilliial  silk  ;  Art  of  making (P) 1008r 

M.     PigmenLs  :  l'roee.s.s  of  preparing (?)  1134,  1154 

L.H'Winilial.  II.     Sr,  Wheeler,  ().  A.  (P)  56»r 

l.oe»enlhal.  K.  1).     See  Wheeler.  O.  A.  (P) 563r 

l-ofl.  H.  I,,  s.     Eggs;  Preservation  of (P) 1068 

Lohmann.  II.     See  Voigtiiiiider,  O.  (P)  875 

Lolmis,    K.     ('ynnami<le  ;   .\nnuonifU-ation  of 844 

Lomax.   K.     See  Kay,  A.  (P) 862 

Lombard.   V.    .N.    ¥.,  and   (i.   A.    V.    Laseguc.     Retting  of 

plants;   Chemieal   prfieess   for  the (P) 

l.'liuinium    des    Industries    Xruivclles.     Aluminium;     Low 

temiH'rature   solder   for (P) 

l.o  .Monaefi,   It.     See  PaolinI,  V 

UuiB,  J.  C.     Set  Kord.  O.  A.  (P) 

l.ong,  J.  H..  and  .M.  Hull.     Prot<in;  Combination  of 

with  halogen  acids 

and  t.thers.     Pancreas;    higestive  activity  and  composi- 
tion of  dilferent  fractions  of  the 

I.ong,    W.   S.     See    liailey,    IC.    H.   S 

Ixiiigan  y  Senan.  E.     Cements  and  concretes  (P) '.'63 

Lungmore,  W.  J.,  and  Wcstinghouse  Electric  aiul  -Manufac- 
turing  Co.     Insulating    material   (P) 668 

Uximis,  H.,  and  l.oomis  I'tilisation  Co.     Cellulose  ;  Process 

of  treating  wood  and  plants  to  make  (P)  ..     222 

Fibre  plants;  Process  of  retting  and  ungumming 

(P)  000 

W(Kid  ;   Apparatus  for  treating  and  distilling (P)     898 

Loomis  rtilisition  Co.     See  I,oomis,  B.  (P) 222, 898,  900 

l.iK>s.  (J.     See  .Seh\vci7.cr,  \ 370 

l.<<rand,    M.     I.i<|iiid    fuel    for    combustion    and    lighting; 

Manufacture   of from   coal   tar   (P)    483 

l.orher.  J.     .sv,.  Kremann,  R 719 

Lord,   .1.     .SV--   .Manchester   Furnaces   Ltd.  (P)    894 

l/>renz,   M.     Cement ;   Means  for  removing  sintered  burnt 

material,  c.ff., from  kilns  with  horiz*mtal  kiln 

<liaml)er»  (P) 

l.oreDzeii,  l\.     ,Sei>arating  liquids  of  dJlTcrent  si)ecitlc  gravity  ; 

Apiwratus  for (P)   

Uirenjen,   ,1.     Thorium-.\  ;    Process   for  obtaining (P) 

l.ormand.     c.     IiHiine     in     pharmaceutical     preparations; 

Determination  of 

l.oud,  H.  s.     Porous  botlies  ;  .Method  of  treating with 

liquid  preservative  (P)    1011 

Priservative  ;  .Method  of  treating  materials  with  liquid 

(P)  907 

Wood  ;  Method  of  preserving (P) 101 1 

Loudon,  W.  C.     (ias-gencrating  furnace  (P) 860 

Louis,  I).  A.     (Jhituary    342 

1/ouis,  11.  Coal;  ICcimomic  utilisation  of and  pro- 
duction of  cheap  power.     Discussion 778 

Co-partnershiii   in   ciicmieal  industries.     Discussion    ..     758 

Industry:   hevelopuient  and  control  of by  public 

inlluenei's.     ('heniical  engineering.     Discussion   . .  .     772 
Research  and  chemical  industry.     Research  in  techno- 
logy.    Discussion    

I»up,  F.  M.  lA-ather  waste;  I'tili.sation  of in  manu- 
facture of  "reconstructed"  leather  (P) 

Lovegrove.  E.  .1.,  and  X.  li.  Crumpton.  Roatl  nmking ; 
Materials  for (P)   

Low,    F.    s.     Paint   vehicles   as   protective  agents  against 

corrosion.     Discussion  594 

Lowary,   R.  C.     See  .Sherwoo<l,  0.  M 1068 

Lowcnstein,  A.,  and  J.  J.  Vollertscn.  Flash  and  lire  pi>ints 
of  animal  fats  and  oils ;  Effect  of  free  fatty  acids 
uijon 

I.<jwry,  T.    M..  and   R.   (i.   Parker.     Cold-worked    metals; 

Properties  of .     Density  of  metallic  filings.. 

See  Parker.  R.  (i 

Lowy,  A.     See  Tucker,  s.  X 

Lubarski.  V..  Plant  tissues;  Dissolving  the  incrusting 
matters  of  cellular (P) 

Lubs.  H.  .\..  an<l  W.  M.  Clark.  Indicators  for  the  eolori- 
metric  tletermination  of  hydrogen-ion  eimcentra- 
tion  ;  Some  new  1226 

Lucas,  O.  D.     See  International  Nitrogen  and  Power  Co.  (P)   268, 

413,  47o 
See  Valpy,  <).  H 71,  707,  7 


873 


344 

228 


248 


764 

42 

231 


1102 

874 
966 
83.J 

24 


PAGE 
Lucas's  Low  Pressure  Oil  Cracking  I'roccss,  Ltd.     Petroleum 
and  other  nils  ;  Process  and  apparatus  for  treating 

(P)  ! . . .    1236r 

Luck,  C.  E.  C.     llvdrocarbon  nils;   Deccunpnsiticm  of 

by  heat,  tor  tlii'  proiluctinn  of  liquiil  fuels  (P)  ,.    483r 

Lueke,   C.    E.      lias   calorimeter  (P) 640 

anil    Cia-s   and    Oil    Cnmbustiuii    Co.     Explosive    gaseous 

nuxturcs  ;   .Method  nl    hurnilig (P) 896 

Liquid    and    other    fuels;    .Method    of    burning (P)     896 

Luckenbacli.   R..  and   R.    I'hayer.     .\iualgamaling  process 

for  gold  and  silver  (P)   234 

Liidecke,    G..   and    Hriinsdowii    Lamp    Works,    Ltd.     Fila- 
ments ;   Supports   In]'  electric  incandescence  lamp 

(P)   862 

Liicrs,  H.     Malt;  Chemistry  of especially  of  the  lipoids  1158 

and  L.  .\illcr.     Acids  in  malt  and  barley  and  their  ex- 
tracts ;    Formation    and   determination    of ..   1158 

See   Leberle.   H 43 

Liining,  O.     Fiehe's  reaction  with  mixed  honeys 1065 

Liippo-Cramer.     Photographic    development ;     .\ccelerntiim 

and  retardation  of by  neutral  salts l>87 

LuHt,    O.     Dyeing,    washing,    bleaching,    etc. ;    .Apparatus 

for (P)   831 

Lumia,  C     Soils  ;  Dcnitritication  in  arable 881 

Lumley,  L..  and  Co.     See  Rock,  J.  P.  (P)    1221 

Lundbcrg,    .1.    O.     C'ellulosc ;    Manufacture    of by    the 

sulphate  process  (P)    1048 

Lunden,    H.    L.    R.     Sec  Thorsscll,  C.   T.   (P) 538 

Lundgrcn,   E.  M.     Pasteurising  beer  and  the  like  ;  Process 

and  apparatus  for  use  in (P) 1221 

Lunt,    (f.     Dough;    Treatment   of (P) S-tS'' 

Lupulytic  Process  Co.     See  Wahl,   11.  (P) 976 

Luthy,  J.  O.     Plate  for  secnridary  batteries  (P) 722 

Lutts,    C.    O.     Bearing    metals   and   .alloys   of   high    copper 

content;    Rapid    analysis    of 719 

Lu.x.     Light;  Sources  of  artilicial for  photography   ..   1226 

Lvov,    S.     Reductase    of    yeast 676 

Lylc,  W.  0.,  and  others.     Copiicr  ;  .Vew  test  lor ....     736 

Lymn,  A.  11.     Nitrates;   Production  of from  the  air. 

Discussion    12;> 

Producer-gas  and  steam  power  plant  (P)    71 

Lyon,  D.  .\.,  and  R.  M.  Kecney.     Copper  ores;  Smelting 

in  the  electric  furnace *27 

Elcctrometallurgieal   indu.strics   as   possible   consumers 

of  electric  power    ;,  1098 

and    others.     "  Electric    furnace   in    metjillurgical   work "     456 
.Metallurgical  treatment  of  low-grade  and  complex  ores 

of  rtah 10»« 

Lyons,   R.    E.     Gold ;    Recovery  o£  rusty and   native 

platinum  metals  (P) 90 

Platinum  metals  ;  Process  of  recovering  native (P)     287 

Lvster    n.   R.  and  M.  ,T.     Wood;   Destructive  distillation 

of (P) i"-Ul 

Lyster.  M.  J.     See  Lystcr,  15.  R.  (P) 1201 


M 

Maag,  («.  ('.,  and  Continental  lias  Compressing  Corporation. 
Liquid    hydrncarbnns ;    .Apparatus    for    obtaining 

(P)   ~** 

Mabcn,   T.,   and   J.   S.    White.     Iodine  ;   (icrmicidal  value 

of -*^ 

McAdams,    J.     Molasses;    Process   of    making   a   solidified 

fertiliser  from (P)    ■'"' 

McAdams,   W.   A.     Aluminium  alloy  and  method  of  pro- 

diicing  the  same  (P) • .       -"J 

Aluminium  alloys  (P)    ■"'.    •'" 

Macadie,    W.     Sodium    salicylate    solution ;    Discoloration 

of ^'^ 

McAfee,  A.  M.  Aluminium  chloride;  Manufacture  of — — 
from  residues  obtained  in  treating  mineral  oilsfP) 

1 88r,  833 

Petroleum  oils;  Improvement  of  high-boiling and 

manufacture  of  gasoline,  by  action  of  aluminium 

chloride '""^ 

Petroleum;   Process  of  improving (P) 2t)» 

.Macara.  T.     Flours  atld  baking  powders  ;   Determination  of     _ 

carbonic    acid    in    self-raising '-J 

McArthur.  1).  R.,  and  E.  W.  Tail.  Hydrocarbon  liquid  for 
use  in  internal  combustion  engines ;  Method  of 
making  a (P) 167 

.Macbeth.  G.  A.     Illass  tor  lamp  globes,  etc. ;  Manufacture 

of  illununating <P)    • 81r 

Macbeth-Evans  (ila.ss  Co.     See  Schni'lbaeh,   H.  A.  (P)   ....      834 

M'liridc,    R.    S.     Heating    valui' ;    Substitution    of for 

candle  power  as  a  standard  of  gas  quality 1044 

and  J.    D.    Edwards      Hydrogi-n  suliihide  in  g.as ;    Lead 

acetate    test    lor 164 

McCabe,    D.     .Annual    Meeting   proceedings 745 

MacCallum,   D.  A.     See  Fulton,  R.  C.  (P)   93 


46 


JOURNAL  Of  THE  SOCIETY  OF  CHEMICAL  INDUSTKV. 


PAGE 

Maccallum,  X.   li.     Steel  furnaces  (P) 538r 

McCarthy,  F.  X.    See  Jlenzies,  A.  W.  C 1073 

McCaskell,  J.  A.     Ores;  I'rocess  of  leaching (P)   665 

McCool.  ]•;.  F.     Crindiug  mills  (P) 1077 

■-tee  Jlillar,  J.  D.  (P) 702 

Mefulloh,  A.     .See  Kendall,  E.  U.  (P) 1081 

M'Daniel.  A.  i».     Concret*  ;  Influence  of  temperature  on  the 

strength  of 1252 

McDaniel.  A.  S.     Sec  Ilosa,  E.  B 91 

MacDonalU,  B.     Ores  ;  Apparatus  for  treating (P)    . .  666 

MacDonalil,  D.  B.     Leatlier,  and  treatment  of  same  (P)  . .  2311 

McDonahL   F.     Klectrolytie  cell  (P)   37 

Jlaedonald,  J.  L.  A.    See  Irvine,  J.  C 511 

McDunnell,  C.  C.     See  Balls,  A.  K aju 

JIaeUowell,    C.    H.,    and    Mineral    Products    Co.     Alunitc : 

Treatment  of (P) 613,  U)!12r 

Mehlheny.  \V.  C.     Oil:  Apparatus  for  retining (P)  . .  841 

McElroy,  K.  1*.     Hydrogenating  process  and  apparatus  (P)  1215 

See  Spencer,  A .  C.  (P)     1144 

McFarland.  ]).  )•'..  and  O.  )i.  Harder.     Alloys  of  ehroniium. 

copper,  and  nickel I(j!i7 

MacFarland,    H.    I!.,    and    R.    J.    .Shoemaker.     Insulating 

material   from    Xoxtem   marina   fibre    (P) 1)0 1.  001 

McGcorgc,     \V.     Fertiliser    salts;     Absorption     of by 

Hawaiian  soils (',74 

McUovern,  H.   H.     Ore-sii)ar.ator  (P)  660 

Macgowan,  K.  C.    See  HuUingHorth,  D.  V.  (P) 1255 

MeGrath,  W,  .\.     See  Kendall,  E.   1).  (P) lusi 

Machalskc,  F.  .1.     Electrodes  for  electric  furnaces  (P) 236r 

Iron  ores;  Process  of  smelting (P) 233,  721r 

and     ,\meric;in     Ferroleetride     Corporation.     Iron     ore  ; 

Process  of  smelting (P) 909 

McHarguc,    J.    s.     Osage    orange ;    Some    important    con- 
stituents in  the  fruit  of  the 840 

McHenry,  C.  U.     Uas-gcncrating  apparatus  (P)  1080 

Machlet,  A.  \V.     ('ase-harUening  iron  and  steel  (P)  1059 

McHutehison.   W.,  and   R.   Wright.     Trinitrotoluene :   Pre- 
cipitation of from  concentrated  acid  solution 

by   means  of  water 7gl 

Macilwaine,  ,1.    E.     Bleaching  te.vtile  materials  and  other 

substances  (P)  7j 

Maclntire,  W.  H.     Lime  requirements  of  soils;  Determin- 
ation of  the  immciliate j  loCi 

Soil   carbonates;    Decomposition   of 239 

and  h.  <i.   Willis.     Lime  and  magnesia;  Comparison  of 

silicates  ancl  carbonates  as  sources  of for  plants  9:; 

Soil   carbonatis  ;    Determination   of 438 

Melntyre.  J.  D.,  ami  W.  dc  Shetley.    Milk  ;  Apparatus  for 

drying (P)  1 19 

Mackay,  H.  S.     ^letalsfrom  h>w-pereentage  ores  ;  E,\tractinc 

(!•)    43Ir 

MeKee,  It.  H.     Sugar  solutions  ;  Dccolori.sation  of (P)  504 

McKcnzie.   .\.     Rareioic  acid:   Conversion   of into  a 

mi.xture  of  racemic  and  rf-tartaric  acids  by  means 

of  ^m  ilic  acid 57a 

McKcnzie,  <i.     See  Westergar<l,  C.  (P) 836 

"■Mackenzie,  J.     .Vnimoniuin  sulphate;  Manufacture  of 

and  purification  of  coal  gas  (P)  897,  1081r 

MacKenzic,  .).     Nitre  cake  :   Uispo.sal  of 1121 

Mackey,  W.  .Mel).    Olarifying  liijuids  ;  Apparatus  for  

(P)  :j43 

Oils  and  fatty  acids  ;  Behaviour  of  some in  Maekcy's 

cloth  oil  tester 593 

Oils:  O.xidation  of and  of  fatty  acids.     Discussion  64 

McKinney,  A.     See  Mathers,   F.  C 619 

Mackintosh,  E.   D.     Centrifugal  elarilier  (P) 703 

M.icLachlan.  .1.  C.     Desiccating  apparatus  (P) 648 

.McLart.<-.  .1.  .\.     .Metals,  such  as  copper  or  iron,  or  coal,  or 
fabrics  made  of  organic  materials ;  Treatment  of 

(P)    183 

Jletals  :  Treatment  of to  render  them  proof  against 

Mxidatiiin    or  rusting   (P) 89 

.McLaughlin.    W.     .See    Wilkinson,    Heywood,    and    Clark, 

Ltd.  (P)    204 

MacLaurin,"  R.     Bituminous  fuel;  Manufacture  of  gas,  oil 

etc.,  from (P) 41.-,;. 

tias  scrubber  (P)    1200 

McLean,  K.  C.  and   D.    I).   Van  Slykc.     Chlorides  in  small 

amoiuits    of    body    lluids;    Determination    of 103:; 

Halides;   Titration  of  stuall  amounts  of 60S 

.Maclean.  11.     Lecithin;  1  oMi|«witjon  of .     Distribution 

of  phosphatides  in  the  tissues,  and  their  extraction 

and  purihcatioD    1114 

MacLeau,   K.   .M.     .See  Harding,   V.   J 314 

McLeish,    J.     Mineral    prrnluetion   of   Canada 363 

Maclelland,    T.,    jun.     Heating,    evaporating,    or    distilling 

liquids   by   electricity;    Apparatus   for (P)  . .  70r 

McLennan,  .\.     Leather;  Waterproofing and  rendering 

it  non-sIii)ping  (P)   972r 

McLennan,  K.      See  Hutchinson,  H.  B 565 


PAGE 
M'Leod,  J.     Tar;    Fractional  collection  of  crude  .     Dis- 
cussion         334 

JlacMiehael.  R.  F.     Viscosimeter  ;  New  direct-reading 1226 

.MacMillan.  H.  F.     Papain.     Its  production  and  commerce     217 

.McMullen.  f;.  B.     See  Mc.Mullen,  .(!.   W.  (P) 231 

.Mc.MuUcn.  u.  W..  and  G.  B.  Mc.Mulleu.     Lumber;  Drying 

and  preserving (P) 231 

Mc.Murrav.  X.,  anrl  T.  Knowles.     Washing  apparatus  ustd 

in  bleaching  (P)    .223 

Macnab.   W^,  and   B.   J.   l-Tiirscheim.     Explosives  suitable 

for  use  in  firearms  (P)  818 

MeXabb,    W.    F.     Heat-producing   compound   (P) 827 

Heat   jirodiicing  and  cleaning  compound  (P) ••   1202 

and   R.  s.   Wile      lloat   proiliieiu!,'  c.unpouml  (P) 269 

McXear,   F.   W.,  ami   P.    i;.    Bowles,  jun.     Oil ;   Process  of 

dehydrating (P)   1215 

McXitt.   R.  J.     Sodium  and  other  metals  ;   Production  of 

by  electrolysis  (P) 37f 

McQuitty.    R.    A.     Gelatin ;    Mcthml    for    manufacturing 

.sheets  of (P) 624 

McRae,    W.    A.    R.    M.,    and    X.    Maleolmsoii.     Half-stutl, 

paper-pulp,  or  paper;   Production  of (1*>    ..    lOOSr 

.McTavish.    D.     Phosphoric    acid    and    pliosphates ;    Manu- 
facture of <l>) 1 142 

.Madagascar    Minerals    Symlicat<'    Ltd.     Nickel;    Recovery- 

of from  its  ores  ( P)   365r 

Maddox.   H.   .V.     Sizing  of  high-grade  ledger  stock 418 

Madsen.  C.  J.  H.     Gas  purifiers  ;  Chemical  c<mtrol  of 895 

Maglekildc    Briindanstalt    Radium    Aktieselskab.     Mineral- 
water  salts  :  ilethod  of  manufacturing  radioactive 

(P) lUl 

Magnus,  P.     -\niline  dyes  ;   Discussion  on  the  manufactrire 

of in  flreat  Britain    218.    272 

Magrath.  H.  .1.     Water ;  Revivifying  the  filtering  material 

used  for  softening  or  sterilising (P)   1030 

Magron.  H.     Furnaces;  Cooling  electric by  means  of 

air  (P) 1102 

Furnaces;    Cooling    electric    smelting by    air    (P)     431 

See  Borit.  A.  M.   (P) HOI 

Maguet,    M.     ("oppcr-lime     insecticide ;     Production     of    u 

(P)   'i- 

.Malir,  H.  W..  and  A.  C.  Kraft.     Garbage  reduction  plant; 

Xaturc  and  elimination  of  odours  and  dust  from 

H 1028 

.Malir.    K.     Petroleum    industry ;    Continuous    and    discon- 

tinut)us  refining  in  the 214 

.Mailhe,  A.  See  Sabatier,  P.  (P)   216,  S2%  1046r 

Maillard,   V.   E.     .Mloy  and  its  nuiuufacture  (P) 3a 

.Maillart-Xorbeit.  .1  .  and  E.  L.   R.  L.  Daltrofi'.     Glass  and 

crystal  tank  furnace  (P)    801 

.Main.  W     L  ,  and   E.  I.  du  Pont  dc  Xemoiu-s  Powiler  Co. 

Detonating  C(unposition  (P)  024 

Mainwaring,   A.   E.     See  Thom.as,   W.  (P)    269 

Maire,  .1..  and   A.    li.   Verge.     Explosive:  Gelatin (P)  378r 

Nitro  derivatives  of  toluene  :  Manufacture  of  (P>  218r 

Maksimenko.  M.     See  Puschin,  N 908 

Malcolmson,  N.     .See  MelUc,  W.  A.  R.  M.  (P)  1008r 

Maidiney.  .1.     Develoimient ;  The  rct.ar(ling  action  of  sugar 

'in arul    the    permeability    of    gelatin    to    the 

metol-quinol  developer    889 

Malcnko\  ic.  B.     Paint  to  prevent  growth  of  lower  animals  or 

plants  (P> 1 154 

Maltbic.  B.    L.     .Medicinal  ami  pharmaceutical  preparation 

from  becchwood  creosote  (P)   889 

Malvczin.  P.     EbuUioscopc  for  the  determination  of  alcoliol 

in  wines   846 

Mameli,  E.     Strychnine  ;  Substances  which  mask  the  coUtur 

reactions  of 376 

and  G.  Polhieei.    Nitrogen  ;  Direct  assimilation  of  atmo- 
spheric   by  plants 293 

Manahan.  J.  A.  and  T.     Water  still  (P)  885 

JIanahan.  T.     .See  .Manahan,  J.  A.  (P)  885 

Manc'lin.  I',     .\rtificial  silk  ;  Tube  for  use  in  tlic  manufac- 
ture of (P)    24 

Manchester,  A.  P.     Electrolyte  for  primary  batteries  (P)  . .     622 
Manchester  Furnaces,  Lt<l..  and  others.     Furnaces:  Rever- 

beratory (P)   894 

Mandel,  J.  .\.,  and  C.  Neuberg.     .Metalloids  in  organic  com- 
pounds :    Detection   an<l   determination   of ..   1275 

Sulphonic  acids  ;  Conversion  of  aliphatic  and  aromatic 

into  aldehydes  and  pheiuds 1240 

iManilclbaum,    R.     Panama   bark  :    Process   for   sujipressing 

dtlst  during  the  working  up  of (P) 378r 

Manders,  .V.  S.     .Sec  Torrcy,  .1 202 

Slankau,    K.    A.     Refractory    products;    Manufacture    of 

highly (P)   230 

Mann,  E.  A.     Whisky  ;  Report  on  standards  for ■ 372 

Mann,  E.  W.     Pearl  barley  ;  Faced .     Discussion   ....     20S 

Mann,  J.  C.     Pearl  barley ;  Faced .     Discussion    ....     204 

Mannessier,  A .     Thiosaccharin    851 


NAME  INDEX. 


47 


PAGE 

Mannesniannriihren     Worke.     llust-prcvontives ;     Manufar- 

tiiri'  of (I') 562,   8()4r 

Mannheim,    E.     .SV^    Krerkhs.    <i 1070 

Mannich.    C.     Morphine :    Preparation    of    alkyIoxyn»ethyl 

ethers  of  — ^  ( l»)  452 

ami    K.    Thiole      s-Hyilroxy-,^-phenyIethyIamine   and   re- 
lated compounds    1071 

Manning,  V.  K.    t'oals  available  for  export  trade  in  If.S.A.       16 

Manniuo.  A.     See   Kaleiola,   F IS4 

Man^rteld,    F.    Crushing,    pulverising,    and    disintegratinK 

apparatus  (I*)    478 

Mantius,  o.     Klectroehemical  plants;  The  evaporator  and 

the   power  problem  in 365 

Manuelli,  C.     See  Pattmo.  G.  (P) 367r 

Manuf.  de8  Mat.  Coloruntes.  See  un'ier  Durand,  Hugucnin 
ct  Cie. 

Manz,  H.     Copiwr-nickel  ores;  Roasting  of 1057 

Maqucnno.  L.     Sucrose;  Action  of  alkaline  copper  solutions 

,„, 1263 

Marbaker.     E.     E.     Tungsten ;     Separation     of from 

molybdenum   153 

Marbe,  U.    Indigo  vat  dyeing  :  Theory  of ■ 277 

Marcliand,  C.     Wood  sulphit^^  plants ;  Treating  by-product 

liquors   from to   produce   alcohol   (P)    1087 

Marejlle,  K.  Iodine  value  of  alcoholie  lliiueurs  ;  Determin- 
ation   of by    Uiibl's    method.     Iodine     value 

of  essential  oils    443 

ilarekwald,  E.     Se€  Frank.  F 187 

Marcus.  R.     Silicic  acid;   Preparation  of  pure of  great 

absorptive   and  adsorptive   power  (P)    230 

Marcusson.    J.     Asphalts;    Oilferentiation    of  natural   and 

artidcial • 1235 

P'at-s  ;  Hydrolysis  of by  steam  under  pressure    ..   1259 

Petroleum  ;  Solid  constituents  of 1002 

and  U.  Scliiliiug.     Vegetable  oils  in  animal  fats ;  Detec- 
tion of 1152 

See  Schwarz.  F 1235 

Marcy,  F.  E.     Hall  mills  (P)   1042 

Mardcn,  J.  \V..  and  V.  Elliott.  Sulphuric  acid,  culcium 
chloride,  and  iihiuuna  ;  Comparison  of  the  relative 

drying   powers  of 514 

and  J.  A.  Montgomery.     Lye  hulling  of  corn  for  hominy  1109 

Margctts.  I.  U.,  and  E.  K.  Pembroke.     Ore-roasting  furnace 

(P) 876 

Margosches,  B.  M..  and  A.  Lang.  Nitrogen  in  coal  and 
coke  ;  Acceleration  of  Kjeldahl's  method  of  deter- 
mining     1043 

Mariner,  F.  K..  and  The  Pensacola  Tar  and  Turpentine  Co. 

Rosin  ;  Process  of  treating (P) 40 

Marino,  L.     Lower  compounds  of  certain  elements.    Calcium 

subhydride  1248 

Mark,  C,  and  C.   Mark.  jun.     Metallic  articles;  Applying 

protective  coatings  to (P)    1151 

SLirkel.  K.  E.     See  Feld.  W.  (P)   283r 

^larkham.    A.     Dyestutfs  ;    British   manufacture   of •..     272 

Markham,  C.  P.     See  Staveley  Coal  and  Iron  Co.  (P) 537 

Markl.  A.     Fuel  and  iUuminant  from  tar;  I'roduetion  of  a 

liquid (P) 897 

Tar;  Production  of  an  oil  for  heating  or  lighting  from 

neutral (P) 218,    347r 

Markus,  K.  Uactcria  and  similar  micro-organisms ;  Pre- 
paration of  dry  cultures  of (P)  1161 

Marogna,  (-J.     .\sh  manna  :    its  production  in  Italy,  com- 

jMjsiticm.  and  adulteration    1067 

Marun,  D.     .\mino-dcrivatives  of  substituted  benziminazoles ; 

Preparation  of (P)   652 

Benziminazole  series  ;  Preparation  of  basic  condensation 

products  of  the (P)    652 

and  Syntlietic  Patents  Co.     Diacldyldiarainophenol  com- 

IHjunds  (P) 1272r 

Marquis,  K.    See  Heim,  F 1062 

Marr,  J.     Ammonia;  Separation  of from  coal  gas,  etc. 

<P) 167r 

Marr,  II.  A.,  and  -American  Wood  Encysting  Co.     Buoyant 

articles  from  wood  (P)   82 

Wood;  Impregnated and  process  of  producing  it 

(P) 907r 

Wood  ;  Preserved and  method  of  making  sauic  (P)       82 

Wood  :  Treatment  of for  buoyant  articles  (P)  ....       82 

and    General    Watoriirooling    Co,     Water|)roofed    textile 

material  and  process  of  making  same  (P)   135 

Marre,  F.     Antiseptics  in  preserved  meats,  etc. :  Detection 

of 298 

Marachalk6.  li.     See  (iscU,  J 300 

Manulen,  E.,  and  W'.  C.  Lant-^berry.     a-ParticIes ;  Passage 

of through  hydrogen 870 

Marsden,  >L  W..  and  Economic  Power  and  Pro<lucts  Co, 
Cotton  plant  ;  Method  of  utilising  waste  substances 
of  the (P)    830 

Marsh,  H.  L.     Iron  and  carbt)hydrates  ;  Process  of  forming 

compounds  of (P)   374 

Iron;    Process    of    introducing into    foods,    drugs. 

and  beverages  (P)   374 


FAQB 

Marshall.   A.     "  Explosives,  their  manufacture,  properties, 

tests,  and  history  " 583 

Marshall.  A.  E.     Sulphuric  acid;  Fused  silica  dishes  for  the 

concentration  of  350 

Marshall,  C.  W.     .SV*-  Friend.  T.  A.  N 140,617,617 

Marshall,   J.     Aldehydes;    Action   of on   the    tJrignard 

reagent    : 605 

Marshall,  J.  G.,  and  Cnion  Carbide  Co.     Electric   furnace  (P) 

288.  969 

Marshall.  .T.  T.  W.     See  Lyie,  W.  G 736 

Marshall.   W.     See  Heap,   S.,  and   Son,    Ltd.   (P)    489 

Martel,    L.     Agglomerated    combustibles ;    Manufacture    of 

(P)  483r 

Martersteck,  W.  T.     See  Danforth,  C.  W.  (P) 287 

Martijn,  J.  H.     See  Van  Calcar,  11.  P.  (P)    129,  245 

Martin,  C.  H.,  and  K.  K.  Lewin.     Soil  protozoa  ;  E.Yamination 

of 565 

Martin,  G.     Di.silicon  hexachloride  ;  Action  of  ethyl  alcohol 

on 226 

S  licon    tetrachloride,    disilicon    hexachloride,    and    the 

higher    chlorides   of   silicon;    Preparation    of 

from  50Vo  ferrosilicon 226 

Gas  producer ;  Suction (P)   1080 

and  G.   W'.  Clough.     "  Chlorine  and  chlorine  products  "  1276 

See  Beacall,  T 455 

Martin.  H.     Briquetting  iron  ores  ;  Recent  progress  in 1056 

Foodstuff  containing  free  lecithin  ;  Process  of  making 

a (P) * 977r 

Lecithin ;   Obtaining  preparations  containing  free 

(P)  198,   852r 

Martin,  H.  W.  S.     See  Yates,  W.  (P)   1233 

Martin,  O.  C,  and  F.  Jaeger.     Copper  sulphate  electrolytes  ; 

Regenerating— -(P)    911 

Martin,  W.  G.     Rubber  ;  Effects  of  acids  and  alkalis  on 

especially  in  relation  to  reclaimed  rubber   725 

Martin,  W^.  M.     Ores  ;  Apparatus  for  the  water  concentration 

of (P)     803,  876 

Ores,  especially  slimes  ;  Water  concentration  of (P)     620 

Martinand,    V.     Wines;    Production    of by    means    of 

ferments  other  than  wine   yeasts    242 

Martindale.   W.    H.,   and    W.    W.    Westcott.     "The   Extra 

Pharmacopoeia  " 202 

Martinotti,  L.     Aminoazobenzene  derivatives  ;  Epithelising 

action  of 1030 

Marwedel.  J.  E.  Nitro  compounds;  Process  for  the  con- 
tinuous reduction  of  aromatic (P) 218r 

Marx,  C.     Textile  fibres;   Process  of  softening (P)  . .      25r 

Marx,  K.     See  Actienges.  f.  Anilinfabr.  (P)    829 

Marx,  R.  J.    Paper-making  machines;  Suction-roll  for 

and  process  of  making  paper  (P)   1007 

See  Newell.  A.  J.  (P)   1138 

Mary,  A.     See  Albert   790 

Maschinenbau-Anstalt    Humboldt.     Briquetting  coal,  coke, 

or  the  like  ;   Presses  for (P)    860 

Coke  ;    Apparatus    for    quenching    and    removing    dis- 
charged   (P) 897r 

Lignite  filter  sludge  ;  Utilisation  of (P) 706 

Watcr-purifler  (P) 197,    886r 

Maschineufabr.  Siirth  Ges.  m.  b.  H.  Electrolytic  apparatus  (P)  840r 

Maschke,  A.     See  Haber,  F 1088 

Mashaupt,  J.  G.     Phosphoric  acid  of  basic  slag  ;  Solubility  . 

of in  water  saturated  with  carbonic  acid  ....    1262 

Maskrey,  A.  J.,  and  3 .  E.  Carnahan.     Steel  or  iron  sheets  ; 

Method  of  oxidising {P) 720 

See  Carnahan.  J.  E.  (P)  720 

Masland,  W.  E.    See  Sparre,  F.  (P)   924r 

Mason,  A.  J.     See  Hoover,  F.  K.  (P)    264,   369 

Mason,  F.  P.     Centrifugal  clarifier  for  liquids  (P) 264 

Mason,  W.     Sulphuric  acid  ;  Apparatus  for  the  concentration 

of 135 

Massachusetts    Chocolate    Co.    Cocoa    powder;    Treating 

cocoa  for  making (P)    569 

Masson,  J.  G.     Dyeing  spool  (P)  75,  657r 

Mastaing.  H.,  and  L.  Monnier.     Gas  producers;  Retort  for 

distilling  fuel  to  be  supplied  to (P)  71 

Master  Builders*  Co.  Cementitious  material  for  bonding 
new  cement  to  existing  structures,  etc. ;  Manu- 
facture of .  (P) 801 

Masters,  R.     See  Gibbons  Bros.  Ltd.  (P) 364,  838,  909 

Matcjka,  J.     See  Kallauner,   0 963 

Mather,  C,  jun.     See  Unit  Engineering  Co.  (P) 1042 

Mather  and  Piatt,  Ltd.,  and  O.  G.  Smith.     Palm  nuts,  etc. 

Separating  the  husks  and  kernels  of (P)  ....     913 

See  Buckley,   E.   W.  (P)    350 

See  Smith,  H.  (P)    537 

Mathers,  F.  C.,  and  B.  W.  Cockrum.     Tin  ;  Elcctrodcposition 

of from  tin  salts  of  mineral  acids 360 

and  A.  McKinney.     Lead  deposits;   Electrolj^tic ..     619 

Matheson,  H.  W.,  and  E.  I.  du  Pont  de  Nemours  Powder 

Co.     Aldols;  Method  of  jiroducing (P)    1031r 

Mathews,    A.    P.     Anesthetics;    Itesiduul   valency   of . 

Chemical  theory  of  anaesthesia    510 

D 


48 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Mathews,  W.  N.     Glass  furnace  (P)  1055 

Matlock,  A.  L.     See  De  Hymel,  F.  O.  (P)  262 

Matsumoto,   G.     Phenol  and  formaldehyde ;   Condensation 

products  of ,  especially  bakelite 1104 

Matt,  M.     See  Gellbach,  E.  (P)   1150 

Matthes,   H..  and   L.   Rath.     Di-  and  tetrahydroxystearic 

acids  :  Separation  of 669 

Strophanthus  seed  oil  "68 

Matthew,  P.  M.     Rubber  goods ;  Process  and  apparatus  for 

vulcanising (P) ■^36 

Matthews,  F.   E.     Explosive;  Manufacture  of  a  new 

and  products  comprising  the  same  (P) 453 

and  H.   J.   W.   Bliss.     Dihalogen-parafflns ;  Manufacture 

of (P)  512r,  1226r 

Unsaturated     hydrocarbons    and     intermediate     com- 
pounds ;   JIanufacture  of (P)    852r 

and  H.  M.  Elder.     Unsaturated  hydrocarbons  ;  Production 

of  new  compounds  of and  of  solutions  and 

compositions  containing  the  same  (P)   670 

and  E.  H.  Strange.     Caoutchouc  or  caoutchouc-like  sub- 
stances ;  Manufacture  of  products  from  natinal  or 

sj-nthetic (P) _.  ■.-     238 

Pharmaceutical  preparations  such  as  ointments,  lini- 
ments, etc.  (P)    249 

Unsaturated   hydrocarbons  containing  the   conjugated 

double   bond";  Purification  of (P)    635,  1272 

Matthews,  J.  M.     Dyestuff  question ;    Common  sense  on 

the ^ 1193 

Matthews  and  Yates,  Ltd.     See  Yates,  W 275,  1233 

Matzerath,    O.    Gases ;    Apparatus    for    analysing (P)  1170 

Mauguin,   E.    See  Terres,   E 214 

Maurer,  O.  V.     See  Schatzel,  L.  J.  (P)   912 

Maurice.    See  Sirot  916 

Mauss,  W.     Centrifugal  apparatus  (P)    15,   895r 

Centrifugal  separators  of  the  planetary  type  (P) 15,  479 

Mauterer,  C.     Foodstuff  ;  Manufacture  of  an  easily  digestible 

from  whole  wheat  grains  (P)  507r 

Mauthner.    F.     Gluco-m-hydroxycoumarin   and   glucoproto- 

catechuic  acid  ;   Synthesis  of 573 

Maxted,  E.  B.     See  Buchanan,  J.  L.  (P)    177,  552 

Mayer,  K.    See  Klimont,  J 148,  668,  878 

Mayer,  M.     Naphthalene;   Recovery  of in    the   manu- 
facture of  artificial  coal  briquettes 166 

Mayer,    P.,    and    C.    Xeuberg.     Citronellal ;    Phytochemical 

reduction    of to    citronellol 1266 

Maj-wald,    F.    J.     Heat-insulating    material ;    Process    of 

making (P)    836 

Maz^,  P.     Beetroot ;  Action  of  chloroform  and  ether  on  the 

inversion  of  sucrose  in  the 626 

Maize  ;  Rare  mineral  elements  necessary  for  the  growth 

of 240 

Mazza,  E.     Gaseous  mixture  ;  Separation  of  the  elements 

composing  a by  centrifugal  action  (P) 602r 

Mazzucchelli.  A.     Zinc  ;  Cathodic  and  anodic  polarisation 

of in  presence  of  organic  bases 1148 

Zinc  ;  Cathodic  deposition  of in  presence  of  organic 

bases  1147 

See  Mylius,  F 84 

Meade,  R.  K.     Lime  from  alkali  waste  and  other  forms  of 

precipitated  calcium  carbonate  ;  Reburning  of 608 

Meadway,   E.   G.    See  British  Patent  Surbrite  Co.  (P)  39,  499 

Mecacci,  F.     See  Sborgi,  U 903,   1141 

Medhi,  V.  R.,  and  E.  R.  Watson.     Colour  of  dyes ;  Effect 

of  additional  auxochromes  on  the .    Phthal- 

ein  and  bcnzein  dyes    1243 

See  Watson,  E.  R 1135 

Medinger,   P.     Phosphoric  acid  ;    Detection  and   determin- 
ation of  traces  of ,  especially  in  drinking  waters  1269 

Meek,  D.  B.     See  Watson,  E.  E 1243 

Meerwein,   H.  ^-Diketonetetracarboxylio  acid  esters  ;    Pre- 
paration of  bicyclic (P)  249 

Mees,  C.  E.  K.     See  Jones,  L.  A 250 

Megrath,  W.  A.    See  Liebmann,  A.  J.  (P) 1151,  1151 

Meier,  A.    See  Herzog,  R.  O.  (P)  726r 

Meigs,  C.  C.     Gases :  Electrical  apparatus  for  effecting  the 

chemical  combination  of (P) 37,   1060r 

Nitric  and  sulphuric  acids  ;  Process  of  producing (P)     176 

Meill^re,  G.     Lead  and  mercury  ;  Detection  of  traces  of 577 

Milk  ;  Determination  of  dry  solids  and  total  nitrogen 

in 568 

Meirowsky,  M.     See  Meirowsky  und  Co.  A.-G.  (P) 901r 

Meirowsky   und   Co.   A.-G.    Paper  in  layers  for  chemical 

and  electrical  purposes;  Manufacture  of (P) 

419,  901r 

Meisenheimer,   J.,  and   L.   Semper.     Invertase   content  of 

yeast ;  Influence  of  temperature  on  the ....     676 

Meisl,  E.    See  Klimont,  J 668 

Meissner,  G.    Cellulose  ;  Nitration  of and  decomposition 

of  nitrocellulose  by  acids  and  alkalis 576 


Meister,  J.    Textile  materials  ;  Treatment  of  crude  - 


(P) 

24,  956r 


270 

710 


543 


652 

hOr 

711r 

866r 


PAGE 
Meister,  Lucius,  und  Briining,    Farbwerke  vorm.    Acetalde- 

hyde  from  acetylene  ;  Process  of  preparing (P) 

1031,  1031 

Acetic  acid  ;  Manufacture  of (P)    282 

Alkali    salts    of    3.3'-diamino-4.4'-dihydroxyarsenoben- 

zene  combined  with  silver  (P) 303r 

Aluminium  ethoxide  ;  Preparation  of (P) ^^?o 

Amines  ;  Preparation  of  aromatic (P)   652 

fS-Aminoalizarin  ;  Manufacture  of  heterocyclic  dyestuffs 

derived  from (P)     1006r 

Aminoanthraquinones  ;  Preparation  of (P)   22 

3-Amino-4-hvdroxybenzene-arsine  ;  Manufacture  of  de- 
rivatives of (P)    249 

Amino-substituted  arseno-compounds ;   Preparation  of 

(P)  : 1165 

Amyl  acetate  ;   Preparation   of (P)    686 

Anthraquinone  derivatives  containing  sulphur ;  Prepar- 
ation of (P) 

Anthraquinone    series ;    Preparation    of    condensation 

products  of  the or  their  sulphonic  acids  (P) 

Anthraquinone  series ;    Preparation  of  ether-like   con- 
densation products  of  the (P)  

Anthraquinone  series ;  Preparation  of  nitrogenous  con- 
densation products  of  the (P)    348,  1136 

Anthraquinoneoxazoles  ;  Preparation  of (P)  1136,  1136 

AromUtic  carboxylic  acids  chlorinated  in  the  nucleus 

Preparation  of (P) 

Arseno-azo  compounds ;  Preparation  of (P)    .... 

Arylaminoanthraquinone  dyestuffs  (P)    606r, 

Arylaminoanthraquinones  ;  Manufacture  of  derivatives 

of (P) 417 

Arylated  naphthylaminesulphonic  acids  and  process  of 

making  same  (P)    218r 

Arylidoanthraquinones ;   Preparation   of (P)    709,  955r 

Azo  dyes  for  half  wool  or  half-silk  (P) 23r 

Azo  dyestuffs  containing  arsenic:  Manufacture  of 

(P) 221 

Azo  dyestuff  for  cotton  ;  Manufacture  of  an  ingrain 

(P)  221 

Azo  dyestuffs  on  the  fibre  ;  Production  of  red  insoluble 

(P)  546 

Azo  dyestuffs  ;  Mordant (P)  1085r 

Azo  dyestuffs  ;  Process  of  making  red for  wool  (P)  1085 

Carbazolesulphonic  acids  and  process  of  making  same  (P)  347r 
a-Chloroanthraquinones    and    other    aromatic    chloro- 

compounds  ;  Manufacture  of (P) 1084 

o-Chlorotoluene-p-sulphonic  acid;  Manufacture  of 

(P)  708 

Chrome-mordant   dyestuffs;    Manufacture   of (P)   486, 

955r,  955r 
Diaminodihydroxyarsenobenzene ;    Process    of    making 

derivatives  of (P)    50r 

Dihydroxydiaminoarsenobenzene ;  Manufacture  of  pre- 
parations of (P) 1165 

Disazo  cotton  dyestuffs  fast  to  light ;  Manufacture  of 

(P)  221 

Disazo  dyestuffs  ;  Production  of (P) 710,  1243r 

Dyeing  skins,  hairs,  feathers,  etc.  (P)    1140,  1240 

Dyeings  on  cotton  ;  Process  of  producing (P)  ....    174r 

Dyestuffs  of  triphenylmethane  series  ;  Process  of  making 

(P)  1006r 

Grey  dyeings,  giving  a  white  discharge,  on  skins,  hair, 

feathers,  etc. ;  Production  of (P)    1140 

Halogenated  dyestuffs  of  the  Quinoline  Yellow  series 

Process  for  making (P) 

Hydroxyanthrapyridones  ;  Production  of (P)   ... 

Hydroxyphenylquinolinedicarboxylic  acid  ;  Manufacture 

of (P) : -.. 

Indigo  series ;  Preparation  of  oxidation  products  of  the 

(P)  

Indigo   vat ;   Production   of  preparations  for  the   fer- 
mentation  (P)    1140.  1145 

Indirubin-oxime  ;  Preparation  of  ethyl  esters  of (P)    710 

Indophenolsulphonic    acids    and    process    of    making 

same  (P) 348r 

Isatins  ;  Preparation  of (P) 543,  1047r 

Leuco-compounds  ;  Process  of  making <P)   711r 

Leuco-preparations  from  quinone  vat  dyestuffs ;  Manu- 
facture of  concentrated (P) 955 

Mixing  machine  (P) 602r 

Nitric  acid  ;  Preparation  of  highly  concentrated (P)   491, 

872r.  962r 
6-Nitro-3-amino-l-hydroxybenzene     and     its     methyl 

ether;   Preparation  of (P)    1135 

Nitrocellulose  ;  Process  for  dyeing (P)  1138 

Nitrogen  and  o.xides  of  nitrogen  ;  Simultaneous  produc- 
tion of (P) 552,  872r 

Non-explosive  nitro-compounds  (P)   544r.  544r 

Oxidation  colours  on  fibres  ;  Production  of  fast (P)    277 

Paper   having    reUef-like   effects ;  Manufacture  of 

on  the  paper -machine  (P)    25.   793r 

Photographic    pictures   in    blue   tones ;   Production   of 

(P)  1168 

Polychloroanthracenes  ;  Preparation  of (P) 710 

Silver  glycocholate  compound,  easily  soluble  in  water ; 

Preparation  of  a (P)    1 166, 

Sulphomethylbenzophenone-o-carboxylic  acids  and  sub- 
stitution  products;   Preparation  of (P)  . . . 

Sulphur  dyestuffs  and  process  of  making  same  (P) 

Vat  dyes  of  the  indanthrene  series  ;  Production  of 

in  a  finely  divided  condition  (P)   221,  900r 

Vat  dyestuffs  of  the  antliracene  series ;  Preparation  of 

(P)  1085 


23r 
1136 


889 
545 


1166 


1135 
348r 
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Melster,  Lucius,  und  lirUning.^onf. 

Vat  dyestuffs  uiid   prucess  of  making  same  (P)  221,  348r, 

SlUOr,  1006r 
Vat  preparatiuns ;  Process  for  producing  conccntrau^d 

(P)  057 

Wool  dyestulfa  ;  Red (P) 172r 

Yellow   to   brown   dyrstufls  for  wool ;   Production   of 

(P)   710 

Meitncr,  1,.     Blsmutli  from  pitchblende  ;  a-Radiatlon  of 549 

Mfitilcr,  C.     6«  l)e  Brouwor,  M.  (P) 166 

Mtker,  c; .     Xlctals  ;  Annealing  of 718 

Mclaioid.   M.     Kesiu   oil ;   Process   of   manufacturing   pure 

(P)  435r,  879 

and    L.    Urotziiigcr.     Plioaplioric    acid ;    Purification    of 

lomiuereial (P) 491 

Tar  distillatiim  products ;    Process  of  obtaining    low- 
boiling  (P) 269 

Tar     disiiilution     products;     Treatment     of with 

phosphoric  acid  (P)    22 

Melander.  K.     ^Vt  Palmaer.  \V 1247 

Melander.   K.   11.  A.     Chlorine  and  hydrogen;  Velocity  of 

reaction  between at  high  tempcratiu-es 1053 

Melasse-Schlemjw  (ies.     (ilutaniic  acid  and  alkali  chloride 

from  molasses  ;   Process  for  obtaining <  P)  . .     727 

Vinasse  ;   Utilisation  of iis  fertiliser  (P)    42 

.Meldola,    K.     DyestutTs ;    Manufacture    of    aniline in 

Great  Uritain    74,  220 

Obituary 1 131 

and    W.    F.    Hollely.       Alkylated    ;;-phenylinediHnuncs 
and  ilerivatives.      Quinoue-imide-ammonium  coni- 

I>ounds    652 

and    otliers.     Glasses ;    Report    on    the    manufacture    of 

various 424 

Meldrum,  R.     Anethol ;  SulidiiyiiiK  i'lid  melting  point  of 1271 

Menthol :    its  m.lijny  uuil  Mili.liiving  point 633 

Mutton  talhiw  ;  .Scliililvin^  point  of 288 

Spermaceti;  Solidifying  and  melting  points  of ..     184 

Melbardt,   C.     Lignocolluluses  ;  Treatment  of (P) 276 

Melhuish,  \V.  J.     Milk  ;  Manufacture  of  vegetable from 

soya  beans  (P)    196 

Melia,  T.  W.     Set  Hale,  F.  E 1028 

Mclikov,  P.,  and  M.   Rozenblat.     Carbonates  of  the  alkali 

metals  ;  Formation  of 1246 

Helkman.   8.    K.     Potassium-bearing   minerals ;   Process  of 

treating (P) 905 

Mellanby,    J.     Caseinogen ;    Preparation    and    composition 

o' 1108 

Mellen,   G.     Aluminium   or  aluminium  alloys ;   Process  of 

nielting (P)  1256 

Crucible-furnace  (P)  89 

and  United  Aliinunium  Ingot  Co.     Aluminium  from  clay, 
kaolin,  and  other  aluminium  silicates;  Process  for 

producing (P)  1257 

Mellon,  R.  li.     See  .strong,  W.  W.  (P)    68,  91 

Melsom,  C.  L.  E.     Resilient  and  waterproof  compositions ; 

Manufacture  of (P) 1217 

Menckc,  F.  C.     .s>e  Weeks,  C.  A.  (P)   ..'.     268 

Meneghini,  D.     Hrasses  ;  Structural  changes  in  industrial 1015 

Copper-zinc  alloys  ;    Hardness  of 428 

Petrol    substitutes    in    internal    combustion    engines. 

Velocity  of  vaporisation 603 

Mengelbier,    O.     Sugar    beets ;    Extraction    of   juice    from 

<P)  192 

Sugar  cane  and  similar  saccharine  material ;  E.vtraetion 

of  juice  from (P)    728r 

Mcnningcn,   J.    F.,   and   Allis-Chalmers  Manufacturing   Co. 

Insulating  compounds  (P)    38 

Mensing,  R.     Straining  liquids;  Apparatus  for (P)  . .     946 

Mensio,  C,  and  E.  U,  Canina.     Lactic  acid  in  certain  Italian 

wines 296 

and  E.  Oarino.     Wines  ;  Acidity  of ..............     442 

Jlenzies,  A.  W.  C,  and  F.  N.  McCarthy.     Arscnious  oxide 

as  an  alkalimetric  standard 1073 

Mercier-PagejTal,  A.     Calamine  and  other  carbonate  ores  ; 

Calcining  finely-divided (P) 183 

Merck,     E.     Esters     of     hydrazinemonocarboxylio     acid ; 

Preparation  of (P) 1 167 

Hydrastinine   derivatives;   Preparation  of (V)    ..     451 

Hydrohydra-stinine    and    its    homologues ;    Preparation 

of (P)      636 

Mcrica,  P.  U.,  and  R.  W.  Woodward.     Brasses ;  Failure  of 

structural  1057 

Set  Burgess,  (J.  K !.!.!!!!     857 

Merie,  J.     Sterilising  liquids ;   Process  and  apparatus  for 

(P)  448 

Meriwether,  C.  N.     Phosphates  ;  Method  of  treating (P)     973 

Merkel,  B.     See  Engelmann,  M.  (P)  250r 

Merkl,  C.     Glasses  ;  Manufacture  of  a  new  series  of  economic 

(P)  178 

Merling,  G.     See  Bayer  und  Co.,  F.  (P) 250r 

Mcrrell,  I.   S.     Desiccating  liquids;  Method  of (P)  . .     507 

and  Mcrrell-Soulc  Co.     Desiccation  and  collection  of  sub- 
stances in  a  finely-divided  condition  (P) 265r 

and  others.    Desiccating  process  (P)  785 


FAQE 
Merrcll,  O.  E.,  and  Merrell-Soulc  Co.     Solids  from  liquids; 

Process  of  obtaining  the (P) 602 

See  Merrcll,  1.  S.  (P) 785 

Merrell-Soule  Vo.     See  Merrcll,  I.  S.  (P) 265r,  786 

See  Mcrrell,  O.  E.  (P) 602 

Mcrrilleld,  R.     See  Lester,  J .  F.  (P)  813 

Merrill,  J.  L.     Paper  pulp  from  llux  straw,  llax  tow,  and 

other  ligneous  materials  ;  Process  of  making (P)    867 

Merrill  Metallurgical  Co.    See  Clevcnger,  G.  H.  (P) 234 

See  Mills,  L.  1).  (P) 182 

Merriman.     Chemical  industry  of  Great  Britain  ;  Discussion 

on  the  ctlect  of  the  war  on 329 

Merslion,   R  li.     Electrolytic  apparatus  employing  filmed 

electrodes  (P) 722 

Morton,  11.  R,  and  Co.     Copper  ;  World's  production  of 718 

Merton,  T.  R.    See  Meldola,  R 't24 

Merwin,  H.   E.     See  Sosman,  R.  B 1089 

Messerschmitt,  A.     Hydrogen  ;  Process  and  apparatus  for 

making (P)   lUlU?" 

Hydrogen  ;  Process  of  making (P) 1010 

Nitrate  fertiliser  ;  Mamilaeture  of (P) 50. r 

Mestou,  L.  A.     See  Henderson,  J.  B 195 

Metallbank    und    Metallurgische    Ges.,    and    H.    Klencke. 
Sulphuric  acid  ;  Increasing  tlie  productive  capacity 

of  a  tower  system  for  tile  manufacture  of (P)  1091 

Metallurgical    Engineering    and    Process    Corporation.     See. 

Towue,  R.  S.  (P)  1151,  1151r 

Metallurgical  Research  Co.    See  Rockey,  W.  S.  (P)  36 

Metjils  Coating  Co.  of  America.    See  Morf,  E.  (P) 284»- 

See  Sehoop,  M.  U.  (P)    287r,  287r 

Metals   Extraction  Corporation,  Ltd.     Zinc ;   Extraction  of 

from  ores,  etc.  (P)    365r 

Sec  Uurant,  H.  T 1255 

Metals  Recovery  Co.     See  Callow,  J.  M 233,  803 

Metals  Research  Co.     See  Bacon,  R.  F.  (P)     721,721,1018,1018, 

1U18,  1018,  1059 

See  Garner,  J.  B.  (P)   871 

Metcalfe,  D.  J.,  and  others.     Safety  explosives  (P)   576 

Mcttler,  C.    See  Geigy,  J.  R.  (P)  U37»- 

Metz,    H.    A.     Dyestutf    situation    in    the    United    States; 

Discussion  on  the 1195 

Metz,  M.     Set  Van  Raden  and  Co.  (P)  912 

Metzger,  F.  J.     See  Whitaker,  M.  C.  (P)  196 

Metzl,  A.    Cobalt  in  presence  of  nickel ;  Volumetric  deter- 
mination of 577 

Meuuier,   G.     Furfural;   Solvents  with  a  basis  of (P)    500 

Furfural ;   Use  of in  the  manufactiu-e  of  varnish 

resins  (P)    435 

Mcunier,  L.,  and  L.  Wierzchowski.    Oils ;  Action  of  chlorine 

on  ^ — 669 

Meusel,  W.     Elastic  masses;  Production  of  solid (P)    367 

Mewborne,   R.    G.,   and    Kentucky   Tobacco   Products   Co. 

Nicotine  solutions  ;  Method  of  concentrating  

(P) 920 

Nicotine   from   tobacco   material;    Extracting (P)  1166 

Meyer,  A.  P.,  and  A.  S.  Davison  Co.     Furnace  lining  (P)  . .   1252 

Meyer,  B.    See  Orla-Jenacn  446 

Meyer,  F.     Briquettes,  and  process  of  producing  same  (P)    345 
Chemical  reactions  at  high  temperatures ;  Process  for 

effecting (P)    602 

and  H.  Kerstein.     Volatile  chlorides, especially  stannic  and 
titanic  chlorides  ;  Process  for  reducing  anhydrous 

(P)  613 

Meyer,  F.  M.     See  k\\>m<;  Masehinenfabr.  Ges.  vorm.  Holz- 

hauersche  Maschiii.nlabr.  (P)    907r 

Meyer,    H.     Fat   from   glue   solution ;    Apparatus   for   the 
continuous  separation  of  mixed  liquids,  especially 

(P)  726 

and    W.    Ritter.     Pyridine   bases;    Sulphonation   of 951 

Meyer,  H.  C.     Strontium  in  the  beet  sugar  industry 94 

Zirconia  ;    Refractory   properties   of 493 

Meyer,  J.,  and   K.   Heider.     Sodium  selcnatc  and  selenic 

acid  ;  Preparation  of 904 

Meyer,    K.    H.     Phenol   from   chlorobcnzene ;    Preparation 

of 170 

See  Willson,  F 652 

Meyer,  R.,  and  H.  Fricke.    Acetylene  condensations ;  Pyro- 

genic 542 

and  K.  Oechslin.    o-Hydroxyarylarsinic  acids;  Prepara- 

ation  of (P)    734 

Meyn,     E.     Emulsions ;     Apparatus     for    separating . 

especially  for  separating  fat  from  glue  solution  (P)    239 

Miall.  Chemical  Intelligence  Department ;  Discussion  on 1179 

Michaelis,  A.     Arsenobenzoic  acids   850 

Michaud,  G.,  and  E.  Dclasson.     Tin  ;  Electrolytic  refining 

of  (P)    182,   235r 

Tin  ore  ;  Extraction  of  tin  from (P) 803 

Michecls,  H.     Germination  of  wheat ;  Influence  of  chlorides 

and  nitrates  of  potassium  and  sodium  on ..     502 

Michel,  F.    Platinum  in  litharge    285 

Mick,  L.  P.     Desiccating  machine  (P)  69 
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Miekle,  G.  R.,  and  others.     Natural  gas  found  in  Ontario ; 

Chemical  composition  of 267 

Miclo,  E.  J.     Scale  in  boilers  and  water-pipes;  Prevention 

of (P) V03 

Middlebeek,    H.     See   Naaml.    Vennootschap   Maatschappii 

Destillator  (P)  265 

Miesener,  J.     Sugar  ;  Apparatus  for  use  in  the  refining  of 

with  animal  charcoal  (P)    1066 

Miklauz,  R.     See  Dafert,  F.  W.  (P)   871,    1055r 

Milbauer,  J.,  and  B.  Pivnicka.     Lead  oxides  ;  Determination 

of  the  liigher 549 

Milburn,    J.     Foodstuffs    and    beverages ;    Preservation    of 

(P)   149 

Miles,  F.  D.     Lead  ;  Volumetric  determination  of ....     890 

Sodamide  and  hydrogen  ;  Reaction  between ....   1247 

Miles,  r.  W.,  and  Hydraulic  Press  Brick  Co.    Brick  kiln  (P)  1252 

Miles,     G.     W.     Sewage;     Purifying and     recovering 

organic  matter  therefrom  (P)    570 

Millar,  J.  D.,  and  E.  F.  McCool.    Crushing  mill  (P) 702 

Millar.    Chemical    industry    in    Canada ;    Development    of 

.     Discussion  5 

Miller,  C.  W.     See  Taylor,  A.  E 1032 

Miller,    D.    I.     Ferrophosphorus ;   Manufacture    of (P)     142 

Miller,  B.     Glass  furnace  (P)    614 

Miller,    E.    R.,    and    M.    H.    Eskew.      Solidago   nemoralis; 

Essential  oil  of 49 

and  J.  M.  Moselev.     Oils  of  the  Genus  Solidago,  or  golden 

rod  ;  Volatile 632 

Miller,  J.   D.,  and   L.   Feuerstein,  sen.     Salt;   Process  of 

damp-prooftng (P)  715 

Miller,  R.    Heroin  ;  Rapid  determination  of  small  quantities 

of 732 

Leather  ;    Material  similar   to (P) 501 

Miller,  R.  F.,  and  \V.  D.  Tallman.     Wool;  Tensile  strength 

and  elasticity  of 956 

Miller,  W.  L.     Copper  anodes  in  copper  cyanide  solutions  ; 

Formation  of  a  badly  conducting  film  on . .     358 

Miiligan,  H.     Pastes  or  adhesives  (P)  242 

MiUington,  E.,  and  Kittel  and  Co.,  Ltd.     Metals  from  ores 

or  other  materials ;   Method  of  reducing (P)    968 

Mills,  C.  B.    Electroplating  process  (P)   838 

Mills,  E.  C.     Gas-producer  for  steam  raising : .   1001 

Mills,  L.  D.,  and  Merrill  Metallurgical  Co.    Metals;  Preci- 
pitating   from  solutions  (P)    182 

Mills.    Chemical  industry  in  Canada  ;  Development  of . 

Discussion 5 

Milne,    S.    Paper   making ;    Boilers    for   treating    material 

used  for (P)    711 

Paper-making  pulp  from  esparto  and  the  like  ;  Manu- 
facture of (P) , 867 

Paper,  paper  pulp,  etc. ;  Strainers  for  use  in  the  manu- 
facture of (P) 546 

Paper    pulp ;    Apparatus    for    squeezing    and    washing 

(P)   488 

Rubber  latex  ;  Process  of  treating  and  handling (P)  1020 

Milroy,  T.  H.     Milk  ;  Reaction  and  calcium  content  of 

as  factors  in  the  coagulation  process 813 

Minaefl,  M.    See  Bredig.   G 301 

Mineral  Products  Co.     See  Hershman,  P.  R.  (P)   612 

See  MacDowell,  C.  H.  (P)    613,    1092r 

Minerals  Separation,  Ltd.     Concentrating  sulphide  ores  (P)      35 

Sulphide  ores  ;  Separation  of  mixed (P) 968 

See  Chapman,  G.  A.  (P) 910 

See  Higgins,  A.  H.  <P)  233,    llOOr 

See  Sulman,  H.  L.  (P)   35,    431 

See  Wood,  L.  A.  (P)  620 

Minerals    Separation    American    Synd.    (1913),    Ltd.    See 

Higgins,  A.  H.  (P)   llOOr 

See  Layers,  H.  <P)    1018r 

See  Owen,  T.  M.  (P) 1151 

See  Wood,  L.  A.  (P) llOOr 

Minerals  Separation   and   De   Bavay's   Processes  Australia 
Proprietary,    Ltd.     Sulphide    ores ;    Concentration 

of (P)  431r 

Sulphide  ores  ;  Separation  of  mixed (P)  182,  1017,  1017 

Minganti,  T.    See  Padoa,  M 1273 

Minniear,  W.  C.     Gas  generator  (P)  896 

Miimig,  H.  D.    Aluminium  and  beryllium  ;  Separation  and 

determination  of by  use  of  acetyl  chloride  in 

acetone  1227 

Aluminium  associated  with  iron ;  Separation  and  deter- 
mination of by  the  action  of  acetyl  chloride 

in  acetone    304 

Minovici.  S.,  and  C.  Kollo.     Picric  acid  ;  Acidimetric  deter- 
mination of ,  and  the  interatomic  change  of  the 

indicator  methyl-red    789 

Minton,   O.     Sheet  material,  such  as  paper;   Process  and 

apparatus  for  drying (P) 901,   901 

Missong,  J,  H.     Filtration  of  water  under  pressure  ;  Appar- 
atus for (P)    376 

Mitchel,  W.   L.     See  Hubbard,   W.  S 845 
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Mitchell,  A.  F.     Thermocouples;  Protecting  hood  for 

(P)  738 

Mitchell,  P.  J.     See  Evans,  A.  C.  (P)   899 

Mitchell,  W.,  and  Willis  Mitchell  Co.     Gas  generator  (P) . .     706 

Mitscherlich,  E.  A.     Soils ;  Chemical  analysis  of ....     807 

Mittasch,  A.     See  Badische  Anilin  und  Soda  Fabrik  (P)  29r,  356r, 

356r,  905r,  962r,  1055r,  1209r 
Mittelrheinische      Teerprodukten-   und     Dachpappenfabrik 
A.   W.   Andernach.    Mineral  oil  containers ;   Pro- 
tective materials  for (P) 707 

Mixter,  W.  G.     Chromium  sesquioxide  ;  Unstable ....     351 

Miyake,    K.     Sugars  found   in   tubers  of  sweet  potatoes ; 

Nature  of  the 809 

Miyazaki,     K.     Tin     plate;     Process    for    producing 

especially  for  canning  purposes  (P)   . .- 803 

Mizzan,  E.     See  Herzig,  J 866 

Mockeridge,  F.  A.     Azotobacter;  Soil  organic  matter  as  a 

culture  medium  for 809 

Moehrke,  H.     See  Kempf,  R 542 

MoUer,  E.     Suspended  particles  ;  Method  and  apparatus  for 
separating  • — - —  from  gaseous  bodies  by  means  of 

high-tension  electricity  (P)   804r 

Suspended  bodies  ;  Process  and  apparatus  for  electric- 
ally separating from  electrically  non-conduct- 
ing, especially  gaseous  fluids  (P)    804r 

Suspended  particles;  Separation  of from  gases  (P)    703 

Moller,  H.  F.    See  Riesenfeld.  E.   H 1170 

Moeller,  S.     Chemiluminescence   103 

Moeller,  W.    Tanning  substances  ;  Peptonisation  phenomena 

in  solutions  of 807 

Moench,   F.     Ciunaware  or  glassware ;   Process  of  plating 

or  decorating (P)  1209 

Mijrch,  K.    Bleaching  paper  pulp;  Process  of (P) 1245 

Morner,     C.     T.     Proteins ;     Organic    sulphur    compound 

from 446 

Moest,  M.     See  Meister,  Lucius,  und  Briining  (P) 872r 

Mohan,  R.  T.     Condensed  milk,  milk  powders,  casein,  etc. ; 

Manufacture    of .    Discussion    of    methods    of 

analysis 109 

Mohlman,  F.  W.     See  Bartow,  E 508 

Mohr,  E.,  and  H.   Wieland.     Multi-coloured  screen  plates, 
wholly  of  glass,  for  preparing  photographs  in  natural 

colours  (P)  1168 

Mohr,  O.     Alcohol  as  a  motor  spirit 18 

Moir,  J.     Dust  in  mine  air,  and  causation  of  miners'  phthisis  1069 

Molassme  Co.     See  Eastick,  J.  J.  (P) 918r 

Moles,    E.     Selenium   and    tellurium ;    Solutions   of in 

anhydrous  sulphuric  acid 960 

Molhant,   A.    C.     Amylaceous    materials;    Saccharification 

and  fermentation  of (P) 444,   568r 

Fermentation  process  (P)  243r 

Moll.  F.     Impregnating  wood,  etc.    Apparatus  for (P)  179f 

Mercuric  chloride  vapom- ;  Risk  of  poisoning  by 426 

Wood    impregnation    with    salts ;    Development    and 

present  position  of 1210 

Wood  preservatives  ;  Risk  of  poisoning  by 426 

Moller,  H.  15.     See  Kendall,  E.  D.  (P)  1081 
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Spencer,  A.  C.     Potash:    Process  of  recovering (P)  ..   1208 

Potash  and  structural  materials  ;  Process  of  making 

from  natural  cement  rock  (P)  961 

Zinc  t.ailings  ;    Process  of  treating (P) ',   1018 
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Speyer,  E.     See  Freund,  M.  (P) 849,  "1168 

Spica,    G.     Smokeless    powder    containing    phenanthrene ; 

Manufacture  of (P) 576,  819r 

Spiegl,  A.     See  Seiflert,  G 1028 

Spieler,  A.  J.     Catalysers  for  hardening  oils  or  fata  ;  Method 
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moiilil  fungi  on  the 

Von  (iirscwald.  C.     Amines;    Preparation  of  aromatic 

Organic  iwroxidc  compound  ;  PreiKiration  ot  an (P) 

and  H.  Siegens.     Hydruucn  peroxide.     II.    'I'etramethyl- 

enediurca  dipcroxitic  "^' 

VonOroeling,  A.  I'M).  C.  P.  J. and  The  BurmahOllOo.  Crude 
oil  and  other  hydrocarbons;   Process  and  apparatus 

for  disUlling  —  (P)  I"''" 

Von^alles,  M.     A«  Von  Ehrentlial,  U.  M.  K.  L.  P.  (P) 1048 

Von  Hartogensis,  V.     Iron  and  nickel;    Separation  of 

from  copper  in  the  treatment  of  sulphide  ores  and 

mattes  (P)    183r 

Von  Uen.  E,  R.     Cartridges  for  small  arms  and  the  like  ; 

Manufacture  of  compositions  for (P)  .. 

Von  Hest,  H.     Acid  phosphates;    Interaction  between ■ 

and   the   carbonate's,   sulphates,   and    chlorides   of 

calcium  and  magnesium  at  various  concentrations 

Von   Hevesy,   G.     Solid  aud  liquid  phases ;    Exchange  of 

atoms  between 

and  F.  Paneth.     Radium  I) ;  Preparation  of in  visible 

quantities,  and  its  chemical  identity  with  lead  .... 

Von  Horst,  L.  A.     Hops;   Production  of  extracts  of (P)  506r 

Von  Uo^^'Atb,  B.    Manganese  in  soils :    Determination  of 

673 

Von    Jaracicwski,  L.     Filter-stuff ;    Production  of by. 

use  of  coal  or  similar  tllt<T  materials  (P) 894r 

Von  Eagencek,   F.     Celluli>iii  substitute  from  gelatin  and 

casein  ;    Preparation  of  a (P)  

Von  Ealitsch,  F.     Forestry  waste  as  fuel ;  Utilisation  of 

(P)  

Von  K^ler,  H.,  and  Synthetic  Patents  Co.    Thionyl  chloride  ; 

Process  for  producing (P) ■. . . 

Von  Eowalski,  J.     ritra-violet  rays  produced  by  electric 

sparks,  and  u.sed  for  sterilisation  ;  Reflector  for 

(P)  

Von  Kowalski-Wierusz,  J.     Cltra-violet  rays  ;  Production  of 

(P)    

Von  Krottnauer,  .-v.     Waste  products  ;  Conversion  of into 

a  fertiliser  (P)    240 

Vou  Eruszewski.  J.     Filtering  colloidal  materials  ;  Apparatus 

for (P)  130,  947r 

Von  Eilgelgen,  F.,  and  others.     Aluminium  chloride  ;    Pro- 
duction of (P)  905 

VonLa.sziofTy.  A.     Hi^tilleryslop  ;  Manufacture  and  recovery 

of  by-produrts  from (P) 917,  917,  917,  917 

Von  Lippmann,  E.  O.     Maple;  Organic  acids  from  the  sap  of 

the  sugar 676 

Von  Nostltz,  k.     Soil ;    Conditions  of  fertility  of  a at 

different  depths    807 

Von  Ocfele,  F.    Vanadium  and  selenium ;    Compounds  of 

(P)    

Von  Ordrdody,  B.,  and  B.  Scliottik  und  Co.    Textile  fibres 
and  half-stuff  for  pai)er  manufacture  ;  Simultaneous 

preparation  of from  rushes,  reeds,  etc.  (P) 

Von  Portheim,  E.     Oxalic  acid  ;   Process  for  producing 

(P)  

Von  Rauschenplat,  G.     See  Chiapponi,  M.  (P) 

.S«  Hee-ie,  R.  (P) 

Von  Recklinghausen.  M.     Sterilising  apparatus  (P) 1223 

Ultra-violet  ravs  and  their  application  to  sterilisation  of 
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.S«  Helbronner.   A.    (P)    

Ste  Henri,  V.  (P)    245r,  444r,  448r,  448r,  732r,  732r, 

Von  Rigler,  0.     Food  product ;    Manufactured (P)   . 

Von  Rucktesehell.  W.     Peat  or  turf;    Preparation  of  pure 

(P) 

Von  Sehlippenbaeh.  F.,  and  Dwight  and  Lloyd  Sintering  Co. 
Oxidising,    reducing,    or    otherwise    treating    ores ; 

Mechanism  for (P)  

Von  Sigmond,  A.,  and  .1.  Trarabics.     Maize  flour  in  admixture 

with  wheat  Hour  ;    Determination  of 

Von  Sigmond,  A.A.J.     Soils  ;  Chemical  analysis  of . . 

Von  Sobbe,  O.     Milk;  Determination  of  the  degree  of  homo- 

gcnisation  of 

Von    Sztankay,    \..   and    C.    Oeyer.     Phenolphthalein    and 
alkali  carbonates ;    Preparation  of  compounds  ot 

(P)    

Von  Taguceff,  B.  R.  B.     Ozoniser  for  sterilising,  etc.  (P) 

Von  Tiachcnko.  G.     Sre  Pctroif,  G.  (P) 1260r 

Von  Walther,  K.     Orthoformic  eater  as  an  alkylating  agent     485 

Water:    Removing  dis.solved  oxygen  from (P)  .')09.  886r 

and  K.   Demmelmeyer.     p-Chloro-  and  p-bromri-m-cresol  1083 
and  J.  T).  Riedel  .A.-G.    .^ntiseptically-acting  bodies  ;   Pro- 
duction of (P)  852r 

and    W.  Zipper.     Paraehloro-  and  parabromo-mctacresol    951 
See  Gracfc,  E.  (P)    861 
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Von  Wlsscll,  L.,  and  V.  Kilspert.  Copper  in  commercial 
copper  sulphate  containing  iron  ;  Comparison  of 
methods  for  the  determination  of 796 

Von  Wlsscll.    Denatured  sugar  for  cattle  feeding ;  Analysis 

of 1284 

Von  Zelewski,  R.  Ores,  intermediate  products,  etc. ;  Pro- 
cess of  roasting <  P)    "0 

Voss,  A.     See  Meistcr,  Lucius,  und  Hrtining  (P) 221 

Voss,  H.     Coal;    Utilisation  of  fine by  coking  and  gas 

production  (P) '06 

Vournasos,    A.    C.     Cement ;     Slow   or    semi-slow    setting 

hydraulic (P) 179 

Vriens,  J.  G.  C.     Rubber  ;   Simplified  Scliadt  process  for  the 

l)reparation  of 1104 

Vuillct,  J.     See  Ammann .  P 288 
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Waddell,  A.     Retorts  ;    Means  for  discharging  and  charging 

(P)    131 

Wadsworth,  F.  L.  O.     Glass  sheets  ;  Manufacture  of (P)      81 

Sheet-glass  ;   Manufacture  of  reinforced (P) 81 

VTaehlert,  M.     Copper-nickel-cobalt  alloys  359 

Waentig,  E.  F.     Linseed  oil ;    Preparation  of  a  substitute 

for  boiled (P)    ■  •     622 

Linseed  oil  or  varnish  ;  Process  of  obtaining  a  substitute 

for (P)    *™ 

Waeitig.  P.,  and  W.  Gierisch.     Catalase  ;    Chemical  nature 

of 974 

and  O.  Steche.     Hydrogen  peroxide  ;  Enzymic  decomposi- 
tion of ■*55 

Wiirme-Verwertungs-Ges.  m.  b.  H.     Coke  ;  Method  of  cooling 

(P)      131 

Waganoff,  A.     Bast  of  the  lime  tree  and  willow  ;  Treatment 

of for  the  manufacture  of  webs  (P) 956 

Wagenmann,  K.     See  Bornemann,  E 362 

Wager,  H.     Chlorophyll;  Action  of  light  upon 271 

Waggaman,  W.  H.     Acid  phosphate;    Manufacture  ot 293 

Citric-soluble  phosphoric  acid  and  potash  ;    Production 

.  and  fertiliser  value  of 298 

Waggoner,  W.  H.     Sugar  cane  juice  ;   Apparatus  for  bleach- 
ing  (P)   1264 

Wagner,  E.     Leather  substitute  ;   Manufacture  of (P)..     971 

Wagner,  E.  L.     See  Robinson,  O.  L.  (P) 1112 

Wagner,  F.  J.     Filter-press  (P)   479 

Wagner,  H.,  and  J.  B.  Lampart.     Fat  of  Canarium  poly- 

phijllum 722 

and  others.     Fat  of  Penindesma  KergHngii     366 

See  Meister,  Lucius,  u.  Bruning  (P)    955r,  1243r 

Wagner, HA.     Metals;  Electrolytic  separation  of from 

ores  (P) 287,  721r 

Wahl,  A.     Bread  ;    Use  of  natural  lactic  acid  in  making 1027 

Dyestuffs  ;   Manufacture  of  organic in  France  ....   1240 

Wahl.  R.     Beer;    Manufacture  of  temperance (P)  ...       46 

Burton  salts;  Manufacture  of for  use  in  brewing  (P)  1160 

Lactic  acid;    Importance  of in  the  production  of 

malt  and  beer  •     °11 

and  Lupulytic  Process  Co.     Hopped  beverages  ;  Process  of 

manufacturing (P) "76 

Waidner,  C.  W.,  and  E.  F.  Mueller.  Gas  calorimetry  ;  Indus- 
trial      163 

Wakefield,  W.  C.     Nitre  cake  ;  Disposal  of 1121 

Wakeraan,  A.  J.     See  Osborne,  T.  B 883 

Walch,  W.     Coke;  Preliminary  cooling  of  incandescent 

(P)  826 

Waldeck.C.     Ammonia  from  coke  breeze  ;  Process  for  obtain- 

ing (P)   -.•     612 

Gas  engines  ;  Premature  ignition  of  blast-furnace  gas  in 

Walker,  A.     See  Drakes,  Ltd.  (P)  603 

Walker,  A.  B.,  and  others.     Varnishes  and  like  materials  (P)  435 

Walker,  A.  J.  See  Jessop,  .T.  A.  (P) 884 

Walker,  F.  P.     .S«e  Walker,  A.  B.  (P) *35 

Walker,  H.     Cement  and  lime  kilns  (P) 1145 

Walker,  H.   S.     Sucrose;    Determination  of by  single 

and  double  polarisation  in  the  chemical  control  of 

white  sugar  manufacture  by  the  Battclle  process  . .  1 106 

Sucrose  ;   Direct  and  invert  polarisation  of  pure . .  440 

Walker,  J.     Annual  Meeting  proceedings  753 

Tannin  ;    Determinaticui  of .    Discussion 1125 

Technical  and  academic  chemistry  1122 

See  Ormandy,  W.  R.  (P)  68 

Walker,  S.,  and  Sons.     .SVe  Walker,  S.  H.     (P) 712 

Walker,  S.  H..  and  others.    Earthenware  rollers  for  bleaching 
and  dyeing  machines  and  method  of  securing  metal 

ends  and  shafts  thereto  (P)  712 

Walker.  T.  B.     Hydrogcnating  fats,  oils,  and  waxes  ;  Process 

of (P)   237 

Stock  food;    Method  of  preparing (P) 730 

Walker,  W.  and  F.,  Ltd.     See  Freestone.  J.  T.  (P) 176,  491 

Walker,  W.  R.     Steel;    Manufacture  of (P) 183r,  1149 
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Wallace,  R.  W.,  and  E.  Wassmer.    Nitrogen  ;  Production  of 

(P)    1092r 

Wallasch,  H.     See  Roth,  W.  A 539 

Wallbaura,  R.     Asphalt ;   Process  of  manufacturing (P)  788r 

Wallenreuter.  R.     See  Heiduschka,  A 669,  1153 

Wallmann,  A.     See  Wallmann.  H.  F.  (P) 215 

Wallmann,  H.  r.      Gas;  Process  of  manufacturing (P)    897 

and  others.     Gas-producer  (P) 215 

Wallmann,  H.  H.     See  Wallmann.  H.  P.  (P)  215 

Wallmann,  W.  R.     Sw  Wallmann.  H.  F.  (P) 215 

Walmslcy-Wood,  A.     See  Law,  J.  D.  (P)  1007 

Walpole,  G.  S.    Collodion  membranes  for  ultra-filtration  and 

pressure  dial.vsis  819 

Diflfusion  in  aqueous  solution;   Counter 580 

Hermann's  phenomenon.      Production  of  free  acid  or 
alkali  on  passing  an  electric  current  between  solutions 

of  a  neutral  salt  of  different  concentrations 183 

Indicators  ;    Notes  on  recent 153 

See  Glenny,  A.  T 816 

Waltenberg,  R.  G.     See  Burgess,  G.  K 690 

Walter,  J.     See  See.  I'Oxylithe  (P) 162 

Walters,  E.  H.    Proteoses  and  peptones  in  soils  ;  Presence  of 

1106 

See  Shorey,  £.  C 239 

Walther,  G.     See  Lange,  H.  (P) 546,  956r 

Walton,  J.  C,  and  J.  A.  Wisherd.     Gas-generator  (P) 71 

Walton,  R.  H..  and  G.  T.  Bailey. White  metal  and  gun-metal 

borings  ;   Separation  of 943 

Wanner,  H.    See  Niibling,  R 1197 

Warburton,  G.  H.     Se^  Lewkowitsch,  J 683 

Ward,  A.     See  Ward,  K.  (P)  479,  480r 

Ward,  G.  E.     See  Holliday,  A.  (P) 622 

Ward,  K.  and  A.      Separating  solid  particles  from  liquids 

by  combined  centrifugal  and  filtering  .action  (P)  479,  480r 
Ward,    O.     Carbon   paper    and   coloured   copying   papers ; 

Manufacture  of 1048 

Ward  Baking  Co.     See  Kohman,  H.  A.  (P)  1268 

Warden,  R.     Tar  dehydration 1238 

Warden,  W.  F.     Filter  (P)  785 

Oil  filter  (P)    785 

Purifying  and  filterinj;  oils  and  other  liquids  ;  Apparatus 

for (P)    1233 

Wardlaw,  W.     .See  Smythe,  J.  A 797 

Wardleworth.  T.  H.     Chemical  industry  in  Canada  ;  Develop- 
ment of 3^  6 

Warman,    O.   J.,   and   The  Buckeye   Products  Co.     Metal- 
melting  furnace  <P) 1256 

Warner,  A.  A.     See  Landers,  Frary,  and  Clark  (P)-. 602f 

Warner,    L.    C.    and    Tlie    Beacon  Falls  Rubber  Shoe  Co.      " 

Rubber  ;    Art  of  vulcanising (P) 188 

Warrell,  A.,  and  Continental  Asbestos  Corporation.     Lubri- 
cant (P) 483 

Warren,  G.  C.     Bituminous  pavements  ;  Effects  of  gas  leaks 

on 70 

Warren,  L.  E.     Opium  alkaloids  ;   Reactions  and  properties 

of  some 1113 

Papaverine  ;  New  colour  reaction  for 1113 

Warren,   W.   R.     Cement ;    Process  for  making  hydraulic 

„      (P)    231 

See  Brown.  H.  E.  (P) 179 

Warsen,  A.  W.     Crushers  (P)  648 

Warth,  C.  H.     Liquid  fuel;    Process  of  making (P)  ..  414 

War«ick  Machinery  Co.  (1908),  Ltd.  See  General  Electric  Co. 

(P)  19 

Washburn,  C.H.,  and  New  Process  Oil  Co.    Hydrocarbon  oils ; 

Process  of  treating (P)  651 

Washburn,  F.  S.     Argon  ;   Production  of 796 

Fertiliser  containing  lime  nitrogen  and  tankage  material 

^      .(P)  625 

Fertiliser  material  and  process  of  producing  it  (P)  ....  1022 
Monoammonium  phosphate  ;  Process  and  apparatus  for 

making (P) 1022,  1022 

See  Landis,  W.  S.  (P) 625 

Wassmer,  E.    See  Wallace,  R.  W.  (P) 1092r 

Water    Softeners    (France),    Ltd.     Substances    capable    of 

exchanging  their  bases;    Manufacture  of (P)  492 

Zeolites  ;    Manufactiu-e  of (P)  716 

Waterhouse,  F.     .See  Alexander,  S.  (P)  646 

Watkins,  A-     Bread  ;  Predetermining  the  time  necessary  for 

the  rising  of  dough  for (P)  243 

Watkins,  E.   D.     Cinchona  alkaloids;    Compounds  of 

with  metals  and  phosphoric  acid 887 

Watkins,  W.  J.,  and  O.  G.  Hurdleston.     Gas  ;  Manufacture  of 

carburetted (P) 19 

Watkins-Pitchford,    H.     Meat    products ;     Preparation    of 

predigested (P)  079 

Watremez.E.  T.  J.  Fabrics;  Process  of  rendering  gelatin  in- 
soluble on (P) 793, 

Textile  fibres  ;  Treatment  of for  bleaching  piu-poscs 

(P) ........    489r 
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Watson,  E.  R.,  and  D.  B.  Meek.     Colour  of  dyes  ;  Natirre  of 

the  vibrations  causing  the 1243 

and    K.    C.    Mukherjee.     Plienanthraquinone    dyestuffs  ; 

Manufacture  of (P) 1186 

and  K.  B.  Sen.     Dyestulfs  from  natural  fiavone  or  flavonol 

coloiu-ing  matters;    Manufacture  of  new (P)    709 

and  others.     Fiavone  colouring  matters  ;    Conversion  of 

natural into  pjTanoI  dyes 1 135 

See  Medhi,  V.  R 1243 

See  Perkin,  AG 270 

Watson,  G.  N..  and  L.  E.  Sayre.  Oil  of  wintergreen  ;  New 
colour  tests  to  distinguish  synthetic  from  natural 
248 

Watson,  R.  E     Insecticide  (P)     1224 

Watson,  W.,  and  others.  Benzol,  alcohol,  and  mixtures  of. 
these  liquids  with  petrol  as  fuels  for  internal  com- 
bustion  engines    266 

See  Chitty,  C.  W.  (P) 884 

Watson,  W.  S.  Water;  Mixing with  liquid  disin- 
fectants, etc.  (P) 48 

Wavre,  B.     See  Billeter,  0 1206 

Way,  A.  B.    Hydrogen  sulphide  in  coal-gas  ;  Determination 

of 130 

Weals,  A.  G.  M.     See  Baler.  J.  (P) 971 

Weaver,  E.  R.  Water;  Detection  of by  acetylene- 
cuprous  chloride  reaction  51 

Weaver,  H.  E.     .Se^  Estabrook,  A.  W.  (P)     47 

Webb,  A.  E.     See  Calderwood.  W.  (P) 150 

Webb,  F.    R.  and  W.  H.     Water  piuification  (P) 1269 

Webb,  J.  F.,  and  W.  W.  Williams.     Bleaching  by  electrolysis  ; 

Apparatus  for (P)   1139 

Webb,  W.  H.     .See  Webb,  F.  R.  (P) 1269 

Weber,  G.  J.     Gas  producer  (P) 346 

Weber,  F.  W  ,  and  The  Roessler  and  Hasslacher  Chemical  Co. 
Hydrogen  peroxide  ;  Process  of  making  stable  com- 
pounds containing (P)  1144 

Weber,  J.     Opaquing  composition  for  enamels  (P) 963r 

and  Goldschmidt  Detinning  Co.     Zinc  from  zinc-coated 

material ;    Removing (P)  183r 

See  Goldschmidt,  K.  (P) 1212r 

Weber,  M.  C.     Copper  cyanide  plating  solutions 496 

Weber,  W.,  and  Henkel  und  Co.  Hydrogen  peroxide ; 
Apparatus  for  the  continuous  production,  by  synthe- 
sis, of 834r 

Hydrogen  peroxide  ;   Process  of  manufacturing (P)  61 4r 

Magnesium  perborate  ;    Manufacture  of (P) 177r 

Perborate  of  zinc  ;   Manufacture  of (P) 80r 

Webster,  H.  R.  Firedamp  admixed  with  air,  etc. ;  Appara- 
tus for  indicating  and  estimating  the  proportion  of 

(P)    19 

Gas  in  the  atmosphere  of  mines  ;   Detecting,  indicating, 

and  recording  the  presence  and  proportion  of 

(P)  131,    639 

Webster.  J.  H.     .Se*  International  Salt  Co.  (P) 227 

Wedderbum.  A.     Copper  oxide  ;  Reduction  of in  alcohol 

vapour  in  reducing-sugar  determinations  and  copper 

analysis 854 

Wedekind,  E.,  .and  C.  Horst.  Magnetisability  of  oxides  of 
manganese,  chromium,  uranium,  molybdenum,  and 

tungsten 549 

Wedekind.  R.,   und  Co.     Dveing  with    insoluble  mordant 

dyestuffs  ;    Process  for (P)    1088 

Vat  dyestuffs  ;   Preparation  of  new (P) 711r 

Wedeman,  G.  F.     See  Arnold,  F.  P.  (P) 666 

Wedge,  U.     Low-grade  copper  ores  ;  Treatment  of ■  ....     619 

Metallurgical  furnace  (P) 89.  234,  234.  431,  657,  557,  621 

Weeks,  C.  A.,  and  others.     Coke  ;  Process  of  making (P)     268 

Weeks,  H.  B.     Nitrates;    Production  of from  the  air. 

Discussion    258 

Wegelin,  A.,  ,\.-G.  f.  Russfabrikation  u.  Chem.  Ind.  Explo- 
sive from  liquid  air  and  carbon  from  waste  sulphite- 
cellulose  lye  (P)   1118 

Wegrzecki,  Z.     Water  and  other  liquids  ;    Determining  the 

degree  of  impurity  of (P)  447 

Wehmer,  C.     Wood  ;  Decomposition  of by  fungi 563 

Weichselfelder,  T.     See  Schlenk,  W 833 

Weickel,  V.     Methane  ;  Chlorination  of (P) 1116 

Weidknecht,  A.     Pulveriser  with  rotary  sieve  (P) 478 

Weidlein,  E.  R.     Copper;    Extraction  of (P) 912r 

Weigel,  A.  G.     .See  Peters,  C.  A 191 

Weigmann  and  A.   Wolff.     Dairies  ;    Purification  of  waste 

water  from 1069 

Weil,  C.  L..  and  Diamond  Crystal  Salt  Co.     Salt ;    Manu- 

factiu-e  of (P)  799 

Weil,  H.     Red  dyestutTs  for  wool ;  Preparjition  of from 

aminoaryl-;>-sulphaminic_acids  (P)  711 

Wines  ;   Clouding  of by  iron  phosphate  compoimds  1066 

Weil,  J.  A.  Coal;  Economic  utilisation  of and  pro- 
duction of  cheap  power.     Discussion 780 

Weil,  O.     See  Goldschmidt,  H.  (P)   183r,  559r,  659r 

Weiler,  E.,  and  O.  Heublein.     Dyeing  leather ;     Process  for 

(P)    1140 
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Manufacture  of .    (P)  Bally    1099 

and  other  metals  ;  Coating  metal  plates  or  other  objects 

with .     (P)  Fritsch 837 
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active .    (P)  Kalle  und  Co 1167 

raetal  solutions  ;   Manufacture  of  stable .    (P)  Ges. 
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the  presence  of  certain .     (P)  Williams 855 

gases  and  vapours;    Handling  and  treating .     (P) 

Grosvenor 823 

gaseous  mixture.     <P)  Peterson    651r 

gases;    Electrical  purification  of .     (P)  Hall,  and 

Security  Savings  and  Trust  Co 91 

gases  ;  Method  of  producing .     (P)  Strache lOSlr 

substances ;    Treatment  of to   render  them   per- 
manently less  inflammable.    (P)  Wliipp  Bros,  and 

Tod   1245r,  1245r 

vapours  and  air  ;   Rate  of  ignition  of  mixtures  of . 

Hofsass 786 

Combustibles  burning  without  smoke  ;  Method  of  agglomer- 
ating coal  dust  to  obtain .     (P)  Josse 787 

Manufacture  of  agglomerated .    (P)  Martel 483  r 

Combustion ;    Calculation  of  heats  of .    Roth 539 

calorimetry.     Dickinson 411 

in  chambers  containing  retorts  ;   Apparatus  for  controll- 
ing  .     (P)  Rusby    415r 

of  coal  in  boiler  furnaces  ;    Factors  governing  the ■. 

Clement  and  others 17 

device.     (P)  Parr 639 

of  fuel.     (P)  Perkins  896 

in  furnaces  ;    Apparatus  for  utilising  the  heat  of . 

(P)  Pease 945 

Gaseous .     Bone 1000 

of  gaseous  fuel ;  Regulating  the .    (P)  Doherty. . . .     947 

Gaseous at  high  pressures.     Bone  and  others  ....     786 

gaseous  ;    Lecture   on .     Dixon    774 

in  the  inner  cone  of  the  Bunsen  flame.     Ubbelohde  and 

Dommer 411 

Method  of  conducting .     (P)  Doherty 861 

of  mixed  gases  over  copper  oxide  ;     Fractional  . 

Terres  and  Mauguin    214 

Process  of .    (P)  Doherty    861 

Process    of    regulating    the    temperature  of .     (P) 

Rusby  and  Taussig 167r 

products  from  gas  engines  ;    Process  for  obtaining  a 

fertiliser  from .     (P)  Heine   191 

products  ;  Generation  of under  pressure  for  actuat- 
ing  turbines.    (P)    Warwick   Machinery   Co.,   and 

General  Electric  Co 19 

products  and  steam  ;  Apparatus  for  producing  a  mixture 

of .     (P)  Johnson 825 

surface-;  Burner  for .     (P)  Allen,  and  Rathbone, 

Sard,  and  Co 651 

surface-  ;  Process  for  obtaining  porous  refractory  masses 

for  flameless (P)  Knofler  und  Co 1081 

tubing  ;   Furmulce  for  glasses  for 424,  425 

of  volatile  substances  in  the  calorimetric  bomb.     Roth 

and  Wallasch    539 

Comminuted  material ;   Process  and  apparatus  for  sizing  or 

classif j-ing .    (P)  Sutton  and  others 480r.  1000 

Committees  of  the  Society  ;  Lists  of  Sectional .  1,  2,  385,  386, 

743,  744.   1037.  1038 
Competition  with  Germany  and  Austria-Hungary.  103,  306,  640 

Compoimd  metal  articles  ;   Producton  of .     (P)  Eldred, 

and  Commercial  Research  Co 707 

Compounds.     Apparatus  for  the  manufacture  of  chemical 

.     (P)  Brockbank,  and  Carbonmdum  Co 1197 

Compressibilities   of   some   metals   and   of   silver   bromide. 

Richards  and  Bartlett 362 

Compressing  explosive  substances,  and  ejecting  them  from 

the  moulds.    (P)  Soc.  Ital.  Prod.  Esplodenti,  and 

Quartieri  1118 

gases    and     vapours  ;      Recovery    of    energy    in . 

(P)  De  Florez,  and  Hall  Motor  Fuel,  Ltd 861 

Concentrated  food  products  and  the  like.     (P)  Bobcrg  and 

others    848 

Concentrates  containing  platinum  and  palladium  ;    Deter- 
mination of  silver  in .     Smoot 554 

ore  ;      Briquettin?. .     (P)    Hermann,    and     Moose 

Mountain,  Ltd 1 150 

Recovery  of  the  metalliferous  content-s  of .    (P) 

Lockwood 968 

Concentrating  alluvial  ores  and  alluvial  gold  ;  Apparatus  for 

.     (P)  Lobb  and  Williams 181 

apparatus;  Ore .    <P)  Callow,  and  Metals  Recovery 

Co 803 

fruit   juices  ;    Process   of .     (P)  Monti 1222r 

liquids:    Apparatus   for : 

(P)  Day  and  others 1041 

(P)  Fawcett,  Preston  and  Co.,  and  Lang    1041,  1041 
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ores.     (P)  Ueister  Slftehine  Co '>'' 
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and  others 295 
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produet,s  of  phenols  and  formaldehyde  ;    Uctcction  of 

.     steinitzer  ■ :  ■  •  • 

products   from   phenols,   formaldehyde,   and   the  like ; 

Production  of .     (P)  Tarassolf 1261r 
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of (P)  Schering 238 
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Clark  357 

Technical  analysis  of .     Heinzelmann 618 

Fertiliser.     (P)  Willson  and  others    016r 

Ba(t(Tisi.'d  peat  as .     Bottomley 1022 

Carbon  <linxide  as .     Fischer 726 
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Turrentine    292 


PAGE 
Fertiliser — coiit. 

Utilisation  of  vinasse  as  a .     (P)  Melassc-Schlempc- 

G.m.b.H 42 

value    of    citric-soluble    phosphoric    acid   and    potash. 

Waggaman 293 

value  of  filter-press  cake  from  cane  sugar  factories.  Cross>     727 

Fertilisers  ;  Artificial .     (P)  Twyna^ 566 

from     blast-furnace     slag;       Recovery      of .     (P) 

TwjTiam 106_4 

Comparison     of    the     Gunning-Cooper    and     Kjeldahl- 

Gunning-ArnokV  methods  for  the  determination  of 
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wastes;    Utilisation  of  carbonaceous .     (P)  Kitchen     268 

Fuels,    bituminous :     Production    of    gas    from .    (P) 

Koster.  and  Dellwik-Flei,scher  Wassergas-Ges 1236r 

bituminous  ;     Production   of   producer   gas   from . 

(P)  Dellwik-FIeischer  Was.sereas-Ges 861r 

<  'arbonising .     (P)  Duckham   1134 

gaseous  ;  Calorimetry  of .     (P)  Smith 540 

for  internal  combustion  engines  :    Benzol,  alcohol,  and 

mi-\tures  of  these  with  petrol  as .     W.atson  and 

others   266 

liquid  ;    Decomposition  of  hydrocarbon  oils  by  heat  for 

the  production  of .     (P)  Luck  483r 

liquid:     Production    of suitable    for    automobile 

engines.     (P)  Hall    1045 

of  low   sulphur   content:     Manufactiure    of .     (P) 

Fingerland  and  others  268,  346r 

Method  of  burning  liquid  and  other .     (P)  Lucke. 

and  Gas  and  Oil  Combustion  Co 896 

Production  of  gas  from  finely  divided .    (P)  Clauss     414 

Retorts  for  carbonising .     (P)  Duckham 1044 

Fulli-rs'  earth  ;   .\pparatus  for  drying .     (P)  Gee 702 

Process  of  treating .     (P)  Claus 1208 

treating  process.    (P)  Welsh,  and  .Atlantic  Refining  Co. 

434.  1234 

Fume;    Treatment  of   silver   furnace by    the  Cottrell 

process.     Aldrich    1096 

Fumes,  corrosive;    .Apparatus  for  neutralising in  gases. 

(P)  Murray  and  Ricketts  649 

Device  for  removing  particles  from .    (P)  Collins 

and  .Stevens 946 

Poisoning  by 1232 

smelter ;      Extraction,     purification,     anil     electrolytic 

precipitation  of  zinc  from .     (P)  Best 1150 

Fumigant;  Use  of  p-dichlorobenzene  as  insect .  Duckett    631 

Fumigating    composition    for    sterilising    casks,    etc.      (P) 

Signoret    99 

Fumigation  ;  Use  of  flue  gas  tor .     Harker 157 

Fungi ;  Decomposition  of  wood  by .     Wchmer 553 

Fungicidal  action  of  nitrogenous  bases  ;   Process  for  increas- 
ing the .    (P)  Chem.  Fabr.  FlBrsheim  Noerd- 

linger  732,  732 

Fui- ;    Process  for  dyeing .     (P)  .Aktienges.  f.  Anilinfabr.     489 

Furan  ;  Formation  of from  acetylene  and  water  vapour. 

T-schitschibabin  951 

Furfural:     Formation    of in    the    steaming    of    wood. 

Heuser    134 

Solvents  with  a  basis  of .     (P)  Meunier 500 

Use  of in  the  manufacture  of  varnish  resins.    (P) 

Meunier    435 

Furnace  :    -Annealing : 

(P)  Hillebrandt 1150 

(P)  Kugel 89 

(P)  White,  and  West  Penn  Steel  Co 1256 

for  annealing  metals.    (P)  Gibbons  Bros.,  and  Masters  . .     364 

Blast .     (P)  Knox,  and  Kno.x  Pressed  and  Welded 

Steel  Co 1017 


PAOE 

Furnace — conf. 

blast :  Construction  of  a .     (P)  Thomas 620 

blast ;  Heat  balance  of  the  iron .     Cornell 82 

blast ;     Mode    of    charging    a .     (P)    Wright    and 

Calderwood    620 

blast ;  Oxygen  blast  for  the  iron .     Johnson 907 

blast ;   Reduction  of  manganese  in  the .     Thaler  . .     495 

for    burning   detritus,    night   soil,    and    the   like.     (P) 

Stettiner  Chamotte-Fabr.  .A.-G.  vorm.  Didier 448 

for  burning  enamel   ware  ;    Continuous  burning . 

(P)  Bickmeier  and  Liston    717 

Calcining .     (P)  Clymer,  and  National  Carbon  Co. . .     894 

for  calcining  finely-divided  calamine  and  other  carbonate 

ores.     (P)  Mercier-Page>Tal  183 

Calcining  or  roasting .     (P)  Rostenne 1078 

Combined  roasting  and  smelting .     (P)  Heslewood, 

and  Hydro-V^acuvim  Smelting  Co 89 

Copper-smelting .     (P)  Perkins 559r 

Crucible : 

(P)  Hallgren    665 

(P)  Her 430 

(P)  Mellen    89 

Crucible .  heated  by  gas,  for  the  manufacture  of 

ultramarine.     (P)  Le  Bleu  d'Outremer  92 

for    cupellation    or    refining    of    silver,    glass  bending, 

enamelling,  etc.  ;    Gas-fired .    (P)  Tooth   ....     556 

Cupola : 

(P)  Rice,  and  Pneumatic  Cupola  Co 556 

(P)  Zippier 876 

for  detinning  old   tin-ware   and   like   operations.    (P) 

Calvert   837 

Distillation for  zinc,  etc.    (?)  Hantelmann 142 

Electric : 

(P)  Blatchford 432 

(P)  Boeck.  and  Norton  Co 1258 

(P)  Borit  and  .Magron UOl 

(P)  Brown,  and  National  Carbon  Co 559,  913 

(P)  General  Electric  Co 1152 

(P)  Guggenheim    1213r 

(P)  Hampton,  and  Tlie  Conley  Electric  Furnace 

Co  35     912 

(P)  Horry.and  Union  C'arbidc  Co.' '.'.'.'.'.'.'.'. '    433 

(P)  Hulin  1 101 

(P)  Marshall,  and  Union  Carbide  Co 288,  969 

(P)  .Soc.  Gin.  des  Nitrures 872r 

(P)  .Stassano    1213r 

Electric  arc .     (P)  Troye  and  others  432 

Electric for  the  extraction  of  pure  zinc  from  its  ores. 

(P)  Cote  and  Pierron    497 

Electric for  general  purposes.    Oesterheld 1152 

Electric for  gold  refining.     Lass  1013 

electric  ;     Large for   pig  iron.     Helfenstein-Engel- 

hardt 1011 

Electric for  making  pure  cast  iron  by  synthesis. 

(P)  Keller 721 

Electric for    the    manuiacture    of    nitrides.    (P) 

Coutagne  80,  80r,  1209r 

electric  :   Melting  ferro-alloys  in  the .     Wile 1095 

Electric for  obtaining  volatile  metals.    (P)  Bres- 

lauer   621 

electric  ;    Producing   the  lining  of  an  induction . 

(P)  Brustlein 1060 

Electric for  producing  reactions  in  gases  at  high 

temperatures.     (P)    Summers    236 

electric  ;    Production  of  manganese  and  its  alloys  in 

the .     (P)  Lenoir    1099 

Electric for  the  production  of  nitrates  from  air  : 

Scott 113,  259 

electric  ;    Prodiiction  of  temperature  uniforraitv  in  an 

.     Gray 91 

electric  :  Regulator  for .    (P)  White,  and  Norton  Co,    969 

Electric   resistance .     (P)   Peacock,   and    Internat. 

Agricultural  Corporation 365 

Electric with  several  fusion  hearths,  and  electrodes 

of    different    polarity    above    the    hearths.     (P) 

Helfenstein  Elektro-Ofen  Ges 498 

Electric  smelting .     (P)  Wright   1059 

electric  ;    Smelting  of  copper  ores  in  the .     Lyon 

and  Keeney 427 

electric ;  Smelting  of  tin  dross  and  zinc  slags  in  the . 

Wile 428 

electric  steel ;    Heat  losses  from  an .     Wills  and 

Schuyler 1095 

electric  ;  Thermal  efficiency  of  the .    Johnson  ....     912 

electric  ;    Vacuum for  measuring  small  dissociation 

pressures.     Sosman  and  Hostetter  621 

Tilcctric  zinc .    (P)  Hampton,  and  Conley  Electric 

Furnace  Co 1059 

Electric  zinc with  integral  condenser.     (P)  Thierry    182 

electrode.     (P)  Elektrochem.  Werke    912 

CJas-generating .     (P)  Loudon   860 

and      gas-generator     therefor ;       Combined .    (P) 

Charter 346 

Gas with  inclined   retorts.     (P)  De   Brouwer  and 

Meitzler 166 

Gas-retort .    (P)     Carpenter,     and      Riter-Conley 

Manufacturing  Co 948.  948,  948,  948 

gases  ;    Apparatus  for  cooling  and  purifying  — • — .    (P) 

Hofmann    1078r 

Glass : 

(P)  Gregory,  and  Pilkington  Bros 101  Ir 

(P)  Henshaw,  and  Charleston  Window  (ilass  Co.     284 


SUBJECT  INDEX. 


127 


PAQE 

Furnace  ;    Glass : — eont. 

(P)  Miithows   1055 

(P)  Miller 014 

(P)  PilkinntoD  and  others 1093r 

(P)  Steeliaan  U06 

Glass  and  rrystol  tank .     (P)  Maillart-Norbert  and 

Daltroir 801 

glass-drawing;      Kogenorativo .    (P)    Monro,    and 

Window  Glass  Jlai-liinp  Co 1209 

Olnss-making  ■ .     (P)     Thornhury,     and     American 

Window  i; lass  Maihini-  Co 284 

Glass-meltinK  tank  — -.     CP)  Howard,  and  Pittsburgh 

Plate  Glass  Co 661,  661 

-hearth.     (P)  Klepingcr  and  Corwin   "02 

Hcat-gencrating .     (P)  Thomas  and  Mainwaring  . .     269 

HeaUng .     (P)  Moore    707 

tor  heating  or  annealing.     (P)  Sniallw<iod 430 

for  heating  gases  or  the  like.     (P)  Olsson 895r 

Heating  and  melting .     (P)  Best    35 

lining.     (P)  Meyer,  and  A.  S.  Davison  Co 1252 

linings ;     Methml    of    pnnliicing .     (P)    Hershman, 

and  Armour  Fertiliser  Works 836 

for  the  manufacture  of  sodium  sulphate  or  the  like.    (P) 

Chcm.  Fabr.  Khenania  and  others 355,  717r 

Martin .     (P)  Eiekworth  umi  Sturm  D.m.b.H 35,  803r 

Mechanical  roasting .     (P)  A.-G.  f.  Zink-Ind.  vorra. 

Grillo.  and  .Schcfczik  557 

for  melting  and  alloying  metals  in  vacuo.     (P)  Simpson     36r 
for  melting  and  relining  copper.     (P)  Rockey  and  others      36 

for  melting  metals,  especially  brass.     (P)  Oilier 802 

Metiil-heating .     <P)  Hall  556 

Metal-melting : 

(P)  (Joklberger    234 

(P)  Warman,  and  liuckeye  Products  Co 1256 

Metal-working .    (P)  Ely   1149 

Metallurgical : 

(P)  Carson 968 

(P)  Davison  and  others    36r 

<P)  Wedge 89.  234,  234,  431,  557,  557,  621 

Muffle for  enamelling.     (P)  Zahn 231r 

for  obtaining  easily  oxidisable  metals.    (P)  Zavelberg 

498,  498 

Oil-lircd  heating .    (P)  Oebr.  Pierburg 1099 

Open-hearth .     (P)    Davis,    and    American    Steel 

Foundries  837 

open-hearth ;      Heating    an by    means    of    tar. 

Greiuer   615 

Ore-roasting  • • : 

<P)  Bracq 235i- 

(P)  Margetts  and  Pembroke    876 

Ore  roasting  or  drying .    (P)  Ridge 839r 

Ore-smelting .     (P)   Gibson    665 

Pigment .     (P)  HoUey,  and  Acme  White  Lead  and 

Color  Works    92 

for    the     production    of    cyanogen    compounds.     (P) 

Lindblad 905 

products  :    Recovery  of  metals  from .     (P)  Troller  803r 

for  the   recovery   of  tin  from   sweepings  or  residues. 

(P)  Gebr.  Karges 666 

Reduction .     (P)  Pape    839r 

Regenerative .     (P)  Pothmann    35 

Regenerative  — —  for  use  in  the  manufacture  of  steel, 

glass,  or  the  like.    (P)  Atkinson  and  others 837 

Regenerator .     (P)  Moore 15 

Reheating .     (P)  Eiekworth  und  Sturm  Ges.  ..  802,  1149 

Retort .     (P)  Fletcher,  and  Atlas  Powder  Co 1197 

and  retort.     (P)  Schwahn    479 

Retort  smelting .    (P)  Lanyon  and  Cumow 287 

Reverberatory for     heating,    annealing,    etc.     (P) 

Glossop  620 

for  roasting  ores  ;   Mechanical .    (P)  Dohet 37r 

for  roasting  ores  and  metallurgical  products  ;  Shaft , 

(P)  Buddeus    1150 

for    roasting    pyritos    and    similar    materials ;     Bracq- 

Moritz .     Barth II49 

Rotary : 

(P)  Akers  478 

(P)  Downs  129,  1042 

Rotary    metallurgical for  liquid   or   gaseous   fuel. 

(P)  Bichnn 1099 

Rotary    muffle    roasting .      <P)    Bunzlauer    Werke 

Lengersdorlf  und  Co 497 

shaft ;  Itoasting .    (P)  Stout,  and  General  Chemical 

Co 89 

Smelting : 

(P)  Kekich  and  Hanssen   286 

(P)  Plantinga    910 

(or  smelting  lead  ores.    (P)  Beaver  and  Claremont  ....   1150 

surface-combustion  ;     Metallic    union    in    a .     (P) 

Johnson,  and  Continuous  Zinc  Furnace  Co 479 

tubes  or  chambers  ;   Manufacture  of .     (P)Pictet..    410r 

for  working  up  ores.    <P)  Pape 839r 

Zinc .     (P)  Ruholf 142 

Zinc-producing .    (P)  Zavelberg  621 

Zinc-smelting .    (P)  Hyde    837 

Furnaces.    (P)  Best 1000 

Annealing .    (P)  Gibbons  Bros.,  and  others 838 

Apparatus  for  supplying  air  to .     (P)  Poctter  Ges. .  860 

and  apparatus  for  utilising  the  heat  of  combustion.    (P) 

Pease 945 

Blast .    (P)  Bairdow  650 

blast ;  Preparing  ore  for .    (P)  Collard    364 
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Furnaces — cont. 

boiler  ;   Chain  grates  for .    beufert 999 

Clinkering .     (P)  Carnle 1210 

for   the   continuous   production   of   coke ;    Removable 

grate  for  shaft .     (P)  Schwarj 413 

Crucible  and  like .     (P)  lonidcs 621,  621r 

Crucible  and  melting  pot .     (P)  Tooth 556 

for  the   destructive   distillation   of   carbonaceous  sub- 
stances.   (P)  Crawford   860 

Destructor : 

(P)  Irwin   815 

(P)  Thomas 886 

Electric : 

(P)  Crafts 37r 

(P)  Norsk  Hydro-Elcktrisk  Kvaelstofaktieslskab  722r 

(P)  Snyder 38r 

electric  arc  ;    Protecting  the  electrodes  in .    (P) 

Bronn  and  others 366r 

electric;   Cooling by  air.    (P)  Magron 431,1102 

electric  ;    Electrodes  for .    (P)  Machalske 236r 

electric    Hame    arc ;    Preventing    punctures    in  — — : 

(P)  Norsk  Hydro-Elektrisk  Kvaclstofaktieselskabl258r 
(P)  Troye,    and   Norsk  Hydro-Elektrisk    Kvael- 

stofaktieselskab     913 

Electric  induction .    (P)  Harden 89 

Electric for  melting  iron  and  steel.    (P)  Brackels- 

berg 720 

electric ;     Process   of   making   nitrogen   compounds  in 

.    (P)    Peacock,    and    Intcrnat.    Agricultural 

Corporation    365 

electric  ;    Producing   flows  in   molten   masses  in . 

(P)  Elektrochem.  Werkc 912 

Electric for     reheating,     heat     treatment,     and 

annealing.     Bally 6^* 

Electric  resistance .     (P)  Gmiir-Zehnder 498 

Electric  smelting ; 

(P)  DLxon 233 

(P)  Highfleld  720 

electric  smelting;    Materials  for  lining .    Peterson  1211 

Electric  steel-making .     Robertson 232 

Electrode with     arrangement     for     automatically 

mixing  the  charge.     (P)  Krupp  A.-G 877 

Electrometallurgical ,  especially     for     the     manu- 

factiu-e  of  aluminium  and  its  alloys.    (P)  Comp. 

des  Prod.  Chim.  d'Alais  et  de  la  Camargue 498 

Forming    and    repairing    the    linings    of .    (P) 

Schwarz,  and  New  York  Cement  Gun  Co 265 

fusion  ;    Apparatus  for   generating  heat  in .     (P) 

Stoughton   35,  839r 

Gas-Qrcd : 

(P)  Hall  556 

(P)  Tooth *78 

Gas-heated .     (P)  King  and  others 702 

Gas-heated  annealing .     (P)  Brayshaw  620 

gas;    Heating either  by  producer  gas  or  lighting 

gas.     (P)  Geipert 414,  482 

Gas-,    oil-,    or    dust-Bred .    (P)    Higginson    and 

Beamish   ^i^^ 

Gas  producer  for .     (P)  Houston 897 

heated  by  gaseous  or  liquid  fuel.    (P)  Tooth 478 

Heating .     (P)  Hislop   876 

with  magnetically  extended  electric  arcs  ;  Improvmg 
the  stability  of .  (P)  Troye,  and  Norsk  Hydro- 
Elektrisk   Kvaelstofaktieselskab    1152 

Mechanical  ore-roasting .     (P)  Harris 968r,  1211 

Mechanical  roasting .     (P)  Claude   877r 

for    melting    salt    and    like    mineral    substances.    (P) 

International  Salt  Co.  and  others    227 

metal ;      Apparatus    for    regulating    or    indicating 

temperatiu-es  in .    (P)  Hall 234 

Metal-melting .     (P)  Hall ■  •  ■  •     «o5 

metallurgical;     Boiler   for    utilising   waste   heat   from 

regenerative .    (P)  Bacon 6-»9 

Muffle .     (P)  Curran a;„  nin 

Ore-reducing .     (P)  New  Metals  Process  Co 910,  910 

Ore-roasting : 

(P)  Bracq ^^^ 

(P)  Piketty    877r 

Pulverulent  and  liquid  fuel .     (P)  Seddon ,„., 

for  reducing  ores.     (P)  New  Metals  Process  Co 1^57r 

for  reducing  and  sterilising  town  refuse.    (P)  Pocock  . .  IIBJ 

Reverberatory .     (P)    Manchester    Furnaces,  Ltd., 

and  others •  •  •  • •     894 

Reversible    regenerative for    the    manufacture    of 

steel,  glass,  etc.    (P)  Atkinson  and  others 875 

Reversing  regenerative .     (P)  Knox \''  V 

roasting  and  drying  ;  Treating  ores  and  other  matenals 

in .     (P)  Spinzig  and  Hommel  ••••■:■  •  ■  .•  •  •  ■  •   8391' 

roasting  ;     Feeding    apparatus    for .    (P)    Nichols 

Copper  Co    .  

roasting  ;    Rabble'  arms  of .     (P)  Stout  ..... .     364 

roasting;  Rabbles  for  mechanical .    (P)  Spinzig  and 

Hommel  ,•,•.:,:  v/  V, 

roasting;   Rabbling  shaft  for .    (P)  Nichols  Copper 

(^Q  37r 

rotary  ;'  Lining  for'^^V   (P)  Dynamidon  Ges 947r 

Smelting .    (P)  Niewerth   «OJr 

Steel CP)  Maccallum    55»r 

sulphur  •   Temperature  in  the  interior  or .    Kolthoff  1050 

for  supplying  heated  air  and  gas  in  drying  processes. 

(P)  Staveley  Coal  and  Iron  Co..  and  Markham JJ< 

for  use  in  the  manufacture  of  artiflcial  stones.      (P) 

Hughes *^* 
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Furs  ;  Dyestnffs  for ■.    (P)  Act.-Ges.  f.  Anilinfabr 829 

Preparation  for  dyeing .     (P)  Erlenbach 832f 

Process  for  decolorising .  (P)  Lafon 174 

Process  for  dyeing : 

(P)  Actienges.  f.  Anilinfabr 277,  793i- 

(P)  Chem.  Fabr.  Uriesheim-Elektron 831 

Treatment  of for  dyeing.     (P)  Cassella  und  Co.  ..  9bSr 

Fusel-oil;    Manufacture  of .     (P)  Scheckenbach  46 r 

Fusible  material ;  Coating  with .     (P)  Jenkins 666 

substances  ;    Apparatus  and  process  for  spraj-ing . 

(P)  Schoop,  and  Metals  Coating  Co 557 

substances  ;    Applying  coatings  or  deposits  of  to 

surfaces.     (P)  Morf    89 

Fustic  for  khaki  dyeing 417 

Osage  orange,  a  substitute  for .     Kressmann 828 


({-Galactose  ;    Mutarotation  of  the  phenylosaione  of . 

Levene  and  La  Forge 504 

Gallic  acid  ;  Bismuth  salts  of  halogenated  derivatives  of . 

Sami    511 

from  gall-nuts;    Preparation  of .    (P)  Xitritfabr. 

A.-C; 1272r 

Gall-nuts  :  Preparation  of  gallic  acid  from  .     (P)  Kitrit- 

fabr.  A.-G 1272? 

Gallocarboxylic    acid    compounds    containing    iodine    and 

bismuth.     (P)  Berendes,  and  Synthetic  Patents  Co.  983r 
acid  saltB  of  basic  dyestuffs  of  acridine  and  safranine 

series;  Preparation  of .     (P)  Bayer  und  Co.  ..   1167 

Gallocyanines.     Se^  under  Oxazine  dyestuffs. 

Galloylglycine  ;     Formation    of   ellagic    acid    from by 

PenicUlium.     Nierenstein    807 

Galvanic  deposits  ;   Apparatus  for  producing .    (P)  Ozil    910 

element ;  Hypoclilorite-carbon  cell  as  a  new  type  of . 

Thiel  1101 

Galvanised  iron  ;    Determination  of  nature  and  thickness  of 

zinc  coating  on .     Bauer 1254 

scrap  iron  and  utensils  ;  Treatment  of .    (P)  Hills..     181 

scrap ;    Production  of  Iron  and  steel  from .    (P) 

Albert  and  Schleimer    497 

Galvanising  bath.     (P)  TurnbuU 498r,  lOlSr 

Method  of .     (P)  Gibson  and  others 721 

Preventing  corrosion  of  iron  pans  used  in .    Diegel  1147 

Process  for  cleaning  iron  prior  to .     (P)  Broemme  . .   1151 

Vapour .     Trood 1097 

wire,  hoops,  sheets,  and  the  like.     (P)  Field  and  others  . .    498r 

wires,  sheets,  etc. ;  Baths  for .     (P)  Turnbull 431 

Gambler  ;   Analysis  of  cube .     Bennett 146 

cube;   Oriental  manufacture  of .    Hough 1218 

Gamma  rays  ;  Photographic  action  of .     Sahni 736 

Ganib  roots  ;  Tannin  content  of •.     Lauffmann 1063 

Garbage  ;     Process    and    apparatus    for    incinerating . 

(P)  Carr   570 

Process  and  machine  for  treating .     (P)  Smith  . . .  .1163r 

Process  for  treating .     (P)  Pardington  and  Ashby. .     886 

reduction  plant ;    Elimination  of  the  odours  and  dust 

from  a .     Mahr  and  Kraft 1028 

Treatment  of .     (P)  Smith  and  Jfash 197 

Garlic  flavour  from   milk  and  cream  ;    Removal  of . 
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Climie  and  Lees  948 

Manufacture  of  illuminating .     (P)   Comp.   Fran^. 

du  Centre  et  du  Midi  pour  I'Eclairage  au  Gaz 346r 

Manufacture  of  lighting .    (P)  Biu-gi  and  Tenney  346r 

Manufacture  of in  vertical  retorts.    (P)  Bueb    ..     540 

Means  for  withdrawing from  retorts.    (P)  Barnum 

and  others 483r 

Method  of  manufacturing : 

(P)  Carpenter  and  others  650 
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of .    (P)     Foersterling,     and     Roesslcr     and 

Hasslacher  Chemical  Co 1004 

Producer generators.     (P)  Wollaston 19 

-producer  grates  ;  Ash-discharging  device  for .     (P) 

Moore    483r 

Producer  for  hot .     (P)  Fleischer 414,  1004r 

producer  with  indirect  heating  by  gas.     (P)  Bormann  1080 

producer- ;  Manufacture  of .     (P)  Hirt    414 

producer-  ;    Manufacture  of  "liydrogcn   from .     (P) 

Buchanan  and  Maxted   177 

producer- ;  Method  of  working  ammonia-recovery  plants 

for .     (P)  Kigby,  and  Wetcarbonizing,  Ltd...    707r 

producer- ;   Production  of from   bituminous  fuels. 
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from  wood  ;  Manufacture  of .     Tremper   1201 

works  :  Ammonium  chloride  as  a  by-product  of . 
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suspended    bodies   from .     (P)    Moller    804r 

fuel;   Apparatus  for  producing .     (P)   Rites    825 
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mixtures  ;  Separating  the  readily  condensable  or  absorb- 
able constituents  of  hot  and  compressed from 

the    difficultly    condensable    or    absorbable    con- 
stituents.   (P)  Ephraim   894r 

mixtures  of  very  low  boiling  point ;  Fractionation  of 

.    (P)  Sauerstoff-  u.  Stickstoff-Ind.  Hansmann 

und  Co 1092 

Gases  from  ammonium  sulphate  plant ;  Wood  charcoal  filter 

for .     Reinhard  278 

-Analysis    of after    passage    of    electric    discharge. 

Egerton 380 

-Apparatus  for  analysing .     (P)  Matzerath    1170 

Apparatus  for  collecting  solids  suspended  in .    (P) 

Playter   68 

-Apparatus   for   the    continuous   analysis   of .     (P) 

Allgem.  Elektricitats-Ges 1171 

Apparatus    for    cooling during    compression.     (P) 

Miiry 505 
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Apparatiis  for  cooling,  washing,  and  mixing .    (P) 

Theisen  480 

Apparatus     for     dehydrating     or     treating — ■ — .     (P) 

Diamond  Match  Co 894 

Apparatus    for    detecting    the    presence    of .    (P) 

Gaudie  and  Wiliiinson   891 

Apparatus  for  heating  or  cooling .     (P)  Horsburgh    999 

Apparatus  for  impregnating  liquids  with ; 

(P)  Haupt   1132 

(P)  Pindstofte  344 

Apparatus  for  neutralising  corrosive  fumes  in .    (P) 

Murray  and  Ricketts   649 

Apparatus  for  removing  dust  from  exhaust .    (P) 

Valeur 824r 

Apparatus     for     separating     liquids     from .    (P) 

Theisen  823 

Apparatus  for  testing .     (P)  Nies  891 

Apparatus  for  washing : 

(P)  Armstrong 824r 

(P)  Da\idson  and  Liverscdge   129 

Apparatus  for  washing,  cleaning,  and  cooling .    (P) 

Theisen  648 

in  the  atmosphere  caused  by  blasting  in  mines ;  Method 

for  consuming  by  fire .     (P)  Alderson   150 

blast-furnace- ;  Carburisation  of  iron  at  low  tempera- 
tures in .     Byron  1012 

from  carbonaceous  material ;  Carrying  and  condensing 

.     (P)  Prioleau    949 

from  carbonisation  of  fuel ;  Separating  tar  and  ammonia 

from .    (P)  Otto  und  Co 948 

carbonisation ;     Production     of    ammonium    sulphate 

from .    (P)  Tschudy    1208 

Carburetting .     (P)  Porges  and  Strache    1200 

Centrifugal  apparatus  for  separating  tar  or  other  liquids 

from .     (P)  Soc.  G^nirale  de  Materiel  4  Gaz.       71 

from    coal    distillation ;    Extraction    of    sulphur    and 

cyanogen  from .     (P)  Ciselet  and  Deguide   .       167 

from   coal,  lignite,   peat,   wood.   etc.  ;   Preparation   of 

acetaldehyde   from   distillation .     (P)  Behrens      49 

from   coal,  lignite,    peat,   wood,   etc.  ;    Preparation   of 

aliphatic    aldehydes    from     distillation .    (P) 

Behrens,  and  Norddentsche  Hiitte  A.-G.   ........      50r 

combustible ;    Detecting   the   presence   of   certain  '    ' ' 

in  the  atmosphere.    (P)   Williams    855 

combustible;  Electrical  purification  of .    (P)  Hail', 

and  Security  Savings  and  Trust  Co .'      91 

combustible;       Handling       and       treating .' "  (P) 

Grosvenor 823 

combustible;  Method  of  producing .     (P)  Strache' 1081r 

combustible  ;  Purification  of .     (P)  Hall 1236r 

compressed  ;    Precautions    to    prevent    explosions'  "due 

to  use  of 1231 

containing  ammonia  and  hydrogen  sulphide  ;  Purifica- 
tion of .     (P)  Duvieusart  897 

containing  ethylene  ;  Purifying for  catalytic  re- 
actions.    (P)  Elektrochem.  Werke  924r 

Correcting  the  volume  of -to  normal.     Hofsass   ! !     304 

corrosive  ;  Heating  device  for .    (P)  Bergwerksges 

Trier   1237 

Cracker-pipe  for  treating with  liquids  in  saturating 

apparatus.     (P)  Tschudy    823 

Deodorising  waste .     (P)  Haas   '.'.'.'.'.     825 

Detecting  injurious in  mines  and  like  places.  '  (P) 

Schoeller  und  Co.,  and  Albrecht   926 

Determination  of  benzol  in .     (P)  Reincke  ......   1133 

Determination  of  substances  in .     (P)  Harger    . .     305 

Determining  the  specific  gravity  of .    Hofsass   . .     304 

Device  for  removing  particles  from .    (P)  Collins 

and  Stevens 945 

dissolved   in   waters  and   effluents  ;    Determination'  of 

.     Swanson  and  Hulett   1222 

distillation  ;  Recovery  of  cyanogen  and  ammonia  from 

.     (P)  Von  der  Forst 1O8I 

of  dry  distillation  ;  Purifying and  recovering  by- 
products.   (P)  Biu-kheiser,  and  Burkheiser  und  Co.   1238r 

Electrical  apparatus  for  effecting  the  chemical  com- 
bination of .     (P)  Meigs  37,  I060r 

Electrical  apparatus  for  separating .     (P)  Dumars    969 

Electrical  process  and  apparatus  for  producing  re- 
actions in .     (P)  Summers  433 

Electrolytic  apparatus  for  producing .     (P)  Goddard  1258 

Enriching   or   activating with  radium   emanation. 

(P)  Schwarz 961 

fermentation ;    Apparatus    for    compressing .     (P) 

Wittemann  and  others   297 

Filters  for .     (P)  Hall  and  Kay,  Ltd.,  and  others     784 

Firing  of by  adiabatic  compression.     Crofts    ....     482 

flue- ;  Recovering  alkalis  from of  cement  kilns.     (P) 

Newberry  and  Morron 179 

formed  in  lactose-peptone  fermentation  tubes  in  bac- 
teriological examination  of  water  ;  Composition  of 
.     Chamot  and  others  1068 

Fractional  combustion  of  mixed over  copper  oxide. 

Terres  and  Mauguin   214 

furnace- ;    Apparatus  for   cooling  and    purifying . 

(P)  Hofmann 1078r 

Furnace  for  heating .     (P)  Olsson  895r 

for  heating  or  power  purposes;   Purification  of . 

from  tar  fog.     (P)  Howl  and  Perry   483 

industrial ;    Method   of   collecting  and   analysing . 

Gautier 1073,   1073 
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industrial ;     McMkxI    of    collecting    and    determining 

8uspi'niled  particles  in .     Oautier 1028 

Liquefying    and    sepamting    mixed .    (1*)    Place, 

ami   American   Air-Liquefying  Co 1054 

and  lii|uids;  Apparatus  for  bringing into  contact. 

(P)  Keld  Ges "8«r 

and  liquids;  Apparatus  for  mixing .     (P)  Calvert  163r 

aad  liiiuids  ;  Aiiparatus  for  study  of  reactions  between 

.     Reid  1071 

of  low  boiling  point  :  Apparatus  for  cooling  and  liquefy- 
ing  .     (P)  Industriegas-Ges.  tiir  Sauerstoff- und 

Stielfstoir-Anlagen 129 

Manufacture  of  ammonium  sulphate  from  distillation 

.     (P)  Cliur   229 

Metallic  beds  or  layers  for  separating  impurities  from 

.     (P>  Leiarge  212 

Method  and  means  for  effecting  tho  combination  of . 

(P)  General  Electric  Co 552 

Method  of  separating ; 

(P)  Dolierty 947 

(P)  Guc    212 

in    mines   and   like   places ;   Means   for   detecting  the 

presence  of  injurious .    (P)  Schoeller  und  Co. 

891,  986 

Mixing .    (P)   Clark,   and   Clark  and   Co 1197 

Neutralising  corrosive  fumes  in .     (P)  Murray  and 

Rickett-s    491 

New  method  of  washing  and  cooling .     Borrmann  1232 

nitrous ;     Absorption     of     dilute by     water.     (P) 

Hiiusser 80,  800r 

ol  non-oxidising  character  ;  Manufacture  of .    (P) 

Frasch 19 

noxious :  Apparatus  for  testing  materials  used  for  the 

absorption  of .     Kohn-Abrest 1069 

Poisoning  by 1232 

Process  and  apparatus  for  purifying .     (P)  Zschocko    703 

Process  for  removing  hydrogen  sulphide  from : 

(P)  Burkheiser    1250r 

(P)  Pintsch  and  others   1145 

Process  for  the  synthesis  of .    (P)  Summers 433 

produced  in  tlie  decomposition  of  water  by  radioactive 

substances.     Del)ierne  550 

produced  by  detonation  of  explosives  ;  V^olume  correc- 
tion of ..     Berthelot  984 

produced     during    fermentation ;     lonisation     of . 

Potter  882 

produced   in   the   manufacture  of  zinc  in   the  electric 

furnace  ;    Reducing   and    purifying   the .    (P) 

Trollhjittans   Elektrothermiska   Aktiebolag    1100 

Producing  chemical  action  in .     (P)  Bradley   652 

Producing    reactions     in at     high     temperatures. 

(P)  Summers 236 

Purification  of .    (P)  Hall  1200r 

Puriflcjition  of .     (P)  Soc.  i'Air  Liquide 163,  786f 

Purillcation    of    illuminating from    tar    fog.    <P) 

Howl  and  Perry  483 

Recovery    of   ammonia    and   hydrogen   sulphide    from 

.    (P)  Duvieusart   1250r 

Recovery    of    ammonia    as    sulphate    from  .     (P) 

Rigby,  and  Wetcarbonizing,  Ltd 1045 

Recovery    of    energy    expended    in    compressing . 

(P)  De  Florez,  and  Hall  Motor  Fuel,  Ltd 861 

Recovery  of  sulphur  dioxide  from .     (P)  Garner, 

and   Metals  Research  Co 871 

Removal   of  ammonia   from   coal .     (P)   Schuster, 

and    British    Coke    Ovens,    Ltd 787 

rich    in    sulphur    dioxide;    Purification    of .     (P) 

Bassett   28,   493r 

Saturator  for  the   production  of  ammonium  sulphate 

from      distillation .    (P)       Bcrlin-Anhaltische 

Mafictunenbau-A.-(J 229 

Separating  dust  particles  from by  means  of  high- 
tension  current.     (P)  Krausc 877r 

Separating  suspended  particles  from by  means  of 

high-tension  electricity.    (P)  Krause 878r 

Separation  of  ammonia  from .     (P)  Marr 167r 

Separation  of by  fractional  distillation  in  a  vacuum 

at  low  temperatures.     Burrell  and  Robertson    411,    411 

Separation  of  suspended  particles  from .    (P)  Moller    703 

Silent  electric  discharge  in at  atmospheric  pressm-e. 

Sachs 1257 

in  smelter  (lues  ;  Determination  of .     Dunn 362 

Soil ;-.     Leather    1219 

and  solids ;  Process  for  carrying  out  chemical  reactions 

between at    a    high    temperature.     (P)    Soc. 

G^n.  des  Nitrurcs 786,  786,   786 

Tracing  or  determining  admixtures  or  variations  in  the 

composition  of .     (P)  Haber  and  Leiser     926,     926 

Treatment    of to    induce    chemical    combination. 

(P)  Wolcott 16 

well-;  Detection  and  determination  of  small  quantities 

of  carbon  oxysulphide  in .     Dede   298 

from  wood  distillation  :  Recovery  of  volatile  products 

from .     (P)  Johnson    1005 

Gasification  of  liquids;  .Apparatus  for  the — ■ — .    (P)  Irwin     885 

Gasoline  ;  Controlling  the  still-pressure  in  the  manufacture 

of .     (P)   Rogers  and   others    132 

from    crude   oils,    petroleum    products,    tar  oils,   etc. ; 

Production  of .     (P)  Danckwardt 788 

from  crude  petroleum  ;  New  process  of  obtaining 4 1 1 
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from     heavier     hydrocarbons;     Preparation     of . 

Brooks  and  others    412 

Manufacture  of  ■ -.     (P)  Bacon  and  others  483 

Manufacture   of from   high-boiling   petroleum   oils 

by  the  action  of  aluminium  chloride.     McAfee   . .   1002 

from  natural  gas  ;  Condensation  of .     Burrell  and 

others    1044 

Process    and    apparatus    for    recovering    and    grading 

.     (P)   Bassett  and   others    72 

Production  of from  heavy  hydrocarbon  oils.    (P) 

Myers    167 

Quantity  of necessary  to  produce  explosive  mix- 
tures in  sewers.     Burrell  and  Boyd   1003 

Remov.ll    of from    waste    water.     (P)    Ellis,    and 

Ellis-Foster  Co 160 

Separation  of  the  constituents  in  a  natural  gas  used 

for  the   production   of .     Burrell  and   Seibert    267 

from  synthetic  petroleum.     Snelling  267 

vapour    in    air  ;    Determination    of .     Burrell  and 

Robertson 267 

vapour  and  air  ;  Inflammable  limits  of  mixtures  of . 

Burrell  and  Boyd 603 

vapour  and  air  ;  Rate  of  ignition  of  mixtures  of . 

HofsSss  786 

vapour  in  nat\iral  gas  ;  .Absorption  of by  fuming 

sulpliuric  acid.     Anderson  and  Engelder 17 

Gauze  from  cellulose  ;   Manufacture  of .    (P)  Shrager 

and  Lance   418 

Gelatin  and  casein  ;   Preparation  of  a  celluloid  substitute 

fror  I .     (P)  Von  Kageneck 488 

films  for  hydrotype,  pinatype,  and  similar  photograpliic 
printing  processes  ;  Preparation  of  — — .     (P)  Roto- 

phot  A.-G 1168 

from    fish    bones ;    Ol)taining .    (P)    Tatham    and 

others    93 

from  fish  bones  ;  Treatment  of .    (P)  Tatham  and 

others   93 

in  food  products:  Detection  of .     Congdon 847 

Manufacture  of  sheets  of .     (P)  McQuitty    624 

masses ;  Production  of  transparent  objects  from . 

(P)  Trommer 369 

Permeability  of to  a  metol-quinol  developer,  with 

and  without  sugar.     Maldiney   889 

for     photographic     emulsions ;     Manufacture    of . 

(P)  Ges.  t.  Elektro-Osmoso    1072 

Process  for  purifying  bodies  which  yield .    (P)  Ges. 

f.  Elektro-Osmose 1155 

Process    of    rendering insoluble    on    fabrics.    (P) 

Watremez 793r 

Purifying  or  separating  the  constituents  of with 

aid  of  the  electric  current.     (P)  Ges.  f.  Elektro- 
Osmose   971 

Gelatinising   agents  used   in   food   products ;   Detection  of 

.     Congdon    847 

Geliens  process  of  treating  refractory  ores.     Geliens 1095 

Gelsemium  ;  Sempervirene,  a  new  alkaloid  of .     Steven- 
son and  Sayre 246 

Geneserine,  a  new  alkaloid  of  Calabar  beans.     Polonovski 

and  Nitzberg 920 

and  its  derivatives  ;  Action  of  sulphur  dioxide  on . 

Polonovski  and  Nitzberg    1070 

Gentiobiose.     ZempliSn    567 

Gcranyl  acetate  ;  Velocity  of  saponification  of .  Bardlet 

and  Berthelfi 377 

chloride.     Dupont  and  Labaune 1070 

German  Bromine  Convention    353 

Bureau   of   Chemical   Technology    104 

chemical  companies;  Dividends  of 455,  516,  739,  1034 

chemical  export  trade  and  the  war.     Grossmann 252 

chemical  industry 986 

chemical  industry  in  1914  ;  Accidents  and  injuries  to 

health  of  workpeople  in  the 1029 

chemical  industry  thirty  years  ago.     Roscoe  65 

chemical  industry  after  the  war  ;  Labour  question  in 

.     Thelen   1034 

Colonies ;  Economic  resources  of 1228 

Colonies ;     Fat-bearing    fruits    and    seeds    from . 

Wagner  and  Lampart 722 

exports  of  optical  glass  and  scientific  instruments  ....       80 

iron  and  steel  production  in  1914  180 

Potash  Syndicate    352,  422 

Potash    Syndicate;  Sales  of  the during  1914     175,  660 

spirit   industry;   Statistics  of  the ,1913—1914    ..  1067 

sulphuric  acid  industry  ;  Effects  of  the  war  upon  the 

.     Reuseh 174 

German    East    Africa ;    Agricultural    and    forest    products 

of 682 

Mineral  resources  of 361 

German  South- West  Africa;  Mineral  resources  of ..     874 

Germany;    Chemical    industries    of .    Frankland    307 

Coal  and  coke  production  in 649 

Competition  with 103,    306,    640 

Export  prohibitions  306 

Nitrogen  monopoly  in 353,  958 

Pig  iron   production   in 964 

Prohibited  exports  104,  455,  691 

Sulphuric  acid  in 1205 

Trade   of   Australia  with 155 

War  economy  and  chemical  indus^try  in 580 
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Germicidal  eflBciency  of  dental  cements.     Poetschke   447 

Germicides  from  peat  tar  ;  Manufacture  of .     (P)  Morgan 

and  Scharff    448 

Germination  ;  Effect  of  alkali  salts  in  soils  on .     Harris  1156 

of  higher  plants  ;  Action  of  radium  and  its  emanation 

on  the .     Agulhon  and  Robert   1157 

of  seeds  ;  Heat  evolved  in  the .     Darsie  and  others    240 

of  wheat ;  Influence  of  chlorides  and  nitrates  of  potas- 
sium  and   sodium   on .     Slicheels    502 

Ghee;  Chemical  examination  of .     Vakil    320 

Ghost  lines  in  large  steel  forgings  ;  Cause  and  effect  of . 

Arnold 1252 

Gilsonite  from   the   Philippines    215 

Ginger-beer  ;  Manufacture  of  stone .     (P)  Taylor 1160 

Ginseng,   Korean  ;   Chemical   composition   of .    Kondo 

and  Tanaka 1164 

Glass : 

(P)  Schott,  and  Schott  und  Gen 834 

(P)  Sullivan  and  others    1251 

articles;  Macliines  for  working  and  blowing .    (P) 

Empire  Machine  Co 661 

and  batch  for  making  the  same.     (P)  Schnelbach,  and 

Macbeth-Evans  Glass  Co 834 

Batch     for     semi-opaque,     semi -translucent .    (P) 

Stiefel  and  Neeper 1055 

bending;   Gas-fired  furnace  for .     (P)  Tooth    556 

Causes  of  the  opalescence  of .     Smull 402 

colour  screens  for  artificially  producing  daylight.    (P) 

Brady   788 

composition.    (P)  Hull 1251 

Composition  for  making .     (P)  Schott,  and  Schott 

und  Gen 425 

-drawing  apparatus.    (P)  Hitner,  and  Pittsburgh  Plate 

Glass  Co 662 

-drawing  furnace;  Regenerative .     (P)  Monro,  and 

Window  Glass  Machine  Co 1209 

furnace  : 

(P)  Gregory,    and    Pilkington    Bros lOllr 

(P)  Henshaw,  and  Charleston  Window  Glass  Co.     284 

(P)  Mathews    1055 

(P)  Miller 614 

(P)  Pilkington  and  others   1093r 

(P)  Steelman  906 

illuminating  ;  Manufacture  of for  lamp  globes,  etc. 

(P)  Macbeth    Sir 

insulators  ;    Manufacture    of    high-potential .    (P> 

Locke    284 

-making     furnace.    (P)     Thomburg,     and     American 

Window  Glass  Machine  Co 284 

making  ;  Process  for  improving  the  quality  of  sand  for 

coloured    by    iron    compounds.    (P)    Schulz, 

jun.,   A.-G.,  and   Gruber    81 

Manufacture  of .     (P)  Craig,  and  Spence  and  Sons    717 

for  medicine  bottles ;  Tests  for  determining  suitability 

of .     Kroeber 283 

mediaeval  stained;  Chemical  study  of .     Chesneau    614 

-melting    pots ;    Heating    of in    pot    arches.    (P) 

King    178 

-melting   tank-furnace.    (P)    Howard,   and   Pittsburgh 

Plate  Glass  Co 661,  661 

Method  and  apparatus  for  delivering  measured  quantities 

of  molten .     (P)  Proeger  and  others   800 

Method  of  making .     (P)  Brookfield   614 

Method  of  making  air-tight  joints  between  metal  wires 

and .     (P)   Allgem.    Elektricitats-Ges 906 

Method  of  producing  bodies  or  small  particles  of . 

(P)  Morf.  and  Metals  Coating  Co.  of  America 284r 

for  optical  instruments 425 

Optical and  scientific  instruments.     United  King- 
dom  import-s   and   German   exports    80 

optical ;    Some    temperature    refraction    coefficients    of 

.     Gifford 553 

for  pharmaceutical  purposes,  ampoules,  etc. ;  Formula 

for  resistant 424 

plates  and  prisms  ;  Manufacture  of .    (P)  Davis  . .     493 

plates  ;  Sensitive  method  for  examining  some  optical 

qualities  of .     Earl  of  Berkeley,  and  Thomas     425 

Process  for  making  a  compound  of .     (P)  Brookfield     834 

products  ;  Manufactiu-e  of  crystalline .     (P)  Becker    872 

quartz-  ;  Diffusion  and  absorption  of  hydrogen  in . 

Wiistner   800 

Regenerative  fiu"nace   for  use  in  the  manufacture  of 

— — •.     (P)  Atkinson  and  others    837 

reinforced  sheet ;  Manufacture  of .     (P)  Wadsworth       81 

Research  Committee  of  Institute  of  Chemistry  ;  Report 

of  the 424 

resistance-  ;  Formula  for 425 

Reversible  regenerative  furnaces  for  the  manufacture 

of .     (P)   Atkinson   and    others    875 

sheets;  Manufacture  of .     (P)  Wadsworth    81 

suitable  as  enamel  for  sealing  platinum  Into  soft  glass ; 

Formula  for  Lead 962 

suitable  for  X-rav  bulbs  ;  Soft  soda 661 

tank  furnace.     (P)  Maillart-Norbert  and  Daltroff 801 

types  ;  Use  of  tinted for  grading  rosin 623 

Use  of  barium  compounds  in .     Silverman   399 

white ;   Manufacture   of .    (P)   KreidI    356r 
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Glasses  for  chemical  laboratory  ware  ;  Formulae  for  soft 424 

for  combustion  tubing  ;  Formulae  for 424,  425 

Investigation  of  the  state  of  strain  in  various ..     211 

lamp  ;  Analyses  of 211 

Manufacture   of  a   new   series   of  economic .    (P) 

Merkl 178 

for  miners'  lamps  ;  Formulae  for 425 

silica-boric  oxide  ;  Molecular  structure  of .     Tam- 

mann 380 

silicate  ;  Treatment  of and   preparation  of  useful 

products  therefrom.     (P)  Spensley  and  others    . .     834 

soft  soda  ;  Formulas  for for  tubing,  etc 425 

Glassware,  chemical;  Composition  of  some  types  of . 

Branson    471 

chemical ;  Resistance  of  various to  chemical  attack     210 

Plating  or  decorating .     (P)  Moench  1209 

thermometric  and  chemical ;  Analyses  of 210 

Glauber's  salt.     See  under  Sodium  sulphate. 

Glaze  composition.     (P)  Hull   1251 

composition  ;  Opaque .     (P)  Baezner,  and  De  Hagn  1055 

Glazes  ;  Coefficients  of  expansion  of .     Rieke  and  Steger    493 

Devices  for  separating  magnetic  materials  from . 

fP)  Thompson   and  Davies    873 

Leadless  pottery .     Audley    139 

Glazing  brick,  tcrra-cotta,  etc.     (P)  Dennison    1209 

tiles;  Tunnel  kiln  for .    (P)  Andina  and  Bottomley    356 

Gliadin  ;  Some  products  of  the  hydrolysis  of ■.     Osborne 

and  others  1109 

Gloriosa  superba;  Constituents  of .    Clewer  and  others    815 

Glower  for  electric  incandescence  lamps.     (P)  Thowless   . .     168 
Glucinum.     See  under  Beryllium. 

Glucometahydroxycoumarin  ;  Synthesis  of .     Mauthner    573 

Glucoprotocatechuic  acid;  S>Tithesi8  of .     Mauthner  ..     573 

Glucosaminic  acid;  Methylation  of .     Pringsheim   ....     916 

Glucose  ;   Derivatives  of  a  new  form  of .    Irnne  and 
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Manufacture  of .     (P)   Eastick  and  others    295 

from    nuts   and    shells;    Method    to    obtain .     (P) 

Suzmeyan 970 

from    sawdust,    etc.;     Production    of .    (P)     De 

Posnansky    729 

from    starch  ;    Production   of -.    (P)    Wulkan,   and 

Dextrin  Automat  Ges '. 727 
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Bourquelot  and  others   974 
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Glycols ;  Preparation  of  di-secondary .     (P)  Bayer  und 

Co 303 

Gold  ;  Action  of  nitric  acid  on  alloys  of  silver  and  copper  with 

.    Tammann   380 

Amalgamating  process  for .    (P)  Luckenbach  and 
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Determination    of in    presence    of    platinum    and 
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Apparatus  for  heating,  drying,  and  cooling .     (P) 

Samuelson   and   Backhouse    374 
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De  Wolf 1106r 
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Grains  ;  Stirring,  mixing,  and  aerating .     (P)  Janensch    823 

Gram   plant ;   Acid  secretion  of  the  — — .     Sahasrabuddhe     439 
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Greasy    materials ;    Apparatus    for    scouring and    re- 
covering the  solvent.     (P)  Wicse   1244 

Great  Britain  ;  Discussion  on  the  effect  of  the  war  on  the 
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Powdered    material ;     Apparatus    for    delivering into 

liquids.     (P)  llrowu 375 

materials    on     paiKT    or    fabrics ;      Fixing .    (F) 

(iolombek   1049 

Powders,  metallic  ;   Manufacture  of .    (P)  Bonnet 1099 

smokeless;   Apparatus  for  photolysis  of .    Ouilbaud  984 

Stirring,  mixing,  and  aerating .    (P)  Jancnsch 823 

Powdery  substances  ;    Dissolving  and  li.\iviating .    (P) 

Janensch 823 

Power  ;   Molasses  as  a  source  of  alcohol  for  the  production 

of .     Heriot   336 

plant  •    Producer-gas  and  steam .    (P)  Lymn 71 

problem    and    evaporators    in    electrochemical    plants. 

Mantius 365 

Production  of  cheap .     Ueid  774 

Precipitant  for  recovering  metals  from  cyanide  solutions. 

(!')  Clevenger,  and  .Merrill  Metallurgical  Co 234 

Precipitation  processes  ;  (.'atalytic  action  of  alkaloids  on . 

Traubc  and  Onodera 510 

tank  for  oil.    (P)  Morris,  and  Bowser  and  Co 499 

Preheatcr;   Crude-oil .     (P)  Forges 826 

Preservation  of  foodstuffs,  beverages,  etc.    (P)  Milburn  ....  149 

of  meat  and  Bsh  witli  sugar.     Vas.seux 847 

of  meat  and  other  foodstulfs.     (P)  Bocand(5 918r 

of  organic  matter.     (P)  Hill 919 

of   timber ;     Report   of    Committee    of   Amer.    Wood- 

preaer^'crs'  Assoc,  on  specifications  for  the ....  178 

Preservative  treatment  of  wood.     Campbell  257 

Preservatives  ;  Method  of  treating  materials  with  liquid . 

<P)  Loud    907 

Risk  of  poLsoning  by  timber .     Moll 426 

Preserved   meats,  etc. ;    Detection  of  antiseptics   in . 

Marre    298 

Preserving  agent.     (P)  Orubenholzimpragnierung  Ges 632 

agent;    Producing  a electrolytically.     (P)  Niblett  25 

fresh  llsh.     (P)  Smith 1268 

lumber.     (P)  JlcMullen  231 

lumber;    Process  of .     (P)  Illingworth  1210 

organic    m.aterial ;     Process    of .     (P)  Elliott. .. .  300 

in  sugar  or  crystallising  fresh  fruit;    Process  for . 

(P)  Aenfossi 447 

timber  from  boring  organisms.    (P)  Cunningham 1056 

wood    and    other    materials ;     Process    for .     (P) 

CIMat 357 

wood  ;  Method  of .     (P)  Loud 1011 

wood  ;  Process  of .     (P)  Smith  and  others 357 

Presidential  address  to  Roj-al  Society.     Crookes 1229 

President's  .\ildre8S.     Henderson    747 

Pressure  regulator  ;   Gas .     Browning  and  Symons  ....  638 

Prickly  pear  ;   Pot:ish  from  Queensland .     Roberts  ....  902 

Primer  ;   Process  of  preparing  a .    (P)  Eichler ;  561 

Primula ;    Occurrence  of  llavone  as  the  farina  of  the  — — . 

Muller 791 

Primuline  ;    Dyeing  with .     Haller  657 

dycstulTs;  Determination  of .    Knecht  and  Hibbert  1203 

Printed  goods;    Drying  of (P)  Soc.  Alsacienne  des 

Constructions  M^caniques  1088 

Printing  calico  ;  Preparing  etched  steel  rollers  for .     (P) 

Hug  and  others 957 

Colour .    (P)  Rheinberg  513 

designs  in  various  colours  on  fabrics  ;   Process  for 

(P)  Orloff 832r 

of  fabrics  and  other  materials;   Machinery  for  the  inter- 
mittent   .    (P)  Buckley,  and  Mather  and  Piatt, 

Ltd 350 

ink.     <P)  Wolff 145 

-Iiastes   and    process   of   producing   same.     (P)    Bayer 

und  Co 223r 

photographic  negatives  or  positives  on  sen  itive  films ; 

Method  of .     (P)  Schwarz  and  Riebensahm  . .  453 

Producing  woven  effects  by .     (P)  Soc.  des  Manu- 
factures N.N.  Konchine 26 

rollers;  Electrolytic  coating  of .    (P)  Harris 876 

Screens   for    photomechanical   and    process .    (P) 

Knudsen 890 
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I    Printing — cont. 

i  surfaces;    Production  of  photomechanical : 

(P)  Knudseu    924r 

(P)  Rosenberg 889 

of  textile  fabrics.     (P)  Levinstein,  and  Levinstein,  Ltd.     135 

Prints  on  fabrics  ;   Process  of  obtaining .     (P)  Neubergcr     546 

Production  of  fast-coloured .    (P)  Levinstein,  and 

Levinstein,  Ltd 1205r 

Prizes  for  methods  of  denaturing  and  utilising  spirit  in  Itussia     443 
lor  solution  of  iiroblems  connected  with  jiaper-making    yoo 

for  solution  of  technical  problems 855 

Projectiles;    Manufacture  of  chrome-nickel  steel  for . 

(P)  Comp.  des  Forge    et  Aci6ries  de  la  Marine  et 

d'Homdcourt   286 

Preparation    of   charges   for   explosive .    (P)   Soc. 

Ital.  Prod.  Esplodcnti,  and  IJuarticri  1226 

Proollng  of  fibrous  aud  felted  substances.    (P)  Kristensen  . .     830 

Process  and  apparatus  for .     (P)  Geer 1246 

Propionin  ;   Synthesis  of  optically  active .    Abderhalden 

and  Eichwald   668 

Propylene  ;    Process  of  producing from  acetylene  and 

methane.     (P)  Heinemaun  575r 

Propylenegiycol  monoglucoside  ;    Biochemical  synthesis  of 

by  means  of  emulsiu.  Bourquelot  and  others  . .     246 

Proteases  of  grape  must.     Pantanelli 845 

Protective  materials  for  mineral  oil  containers.     (P)  Mittel- 
rheinische    Teerprodukten-    und    Dachpappenfabr. 

A.  W.  Andernach 707 

Protein  ;    Amino-aeid  content  of  certain  sources  of . 

Nollau 884 

Combination    of with    halogen    acids.    Long    and 

Hull 730 

content  of  wheat ;   Influences  affecting  the .    Shaw    297 

degradation  in  veast :   Influence  of  the  medium  on . 

Zaleski  and  Schabvlolf 883 

of  the  rice  kernel ;    Some  iirmiucts  of  hydrolysis  of  the 

.     Osborm;  ami  nthcrs    1109 

substances;       Traiisioriuiiiinn      of into     specific 

antitoxins,     oslroniissliiiski  and  Petrov   980 

Proteins     Action  of  lactic  acid  bacteria  on .      Stutzer  . .   1267 

Analysis  of by   determining  the   chemical  groups 

characteristic  of  the  ditferent  amino-acids.      Van 

Slyke 1110 

Behaviour  of   bacteria  towards   purified .    Sperry 

and  Rettger 508 

Determination    of   the    tryptophane    content   of -. 

Homer •. . .   1110 

Kyrine  fraction  obtained  on  partial  hydrolysis  of , 

Levene  and  Van  der  Scheer 1110 

Nitrated .     Johnson  and  others   1047 

Preparation  of  adhesive  aqueous  solutions  from . 

(P)  Beyer  and  Savels  1155 

in  rubber  and  latex.     Frank 435 

Synthesis  of by  means  of  enzymes.     Abderhalden     976 

Well-characterised  organic  sulphur  compound  derived 

from .     Miirner  446 

of  wheat  flour  extracted  by  various  solvents.    Bailey 

and  Blish  1267 

Proteolytic  enzymes  :  Chemistry  of  the .     Herzfeld 811 

enzymes  ;   Method  of  determining .     Neppi 1275 

Proteoses  in  soils  ;  Presence  of ■.     Walters 1106 

Protocatechuic   acid ;    Manufacture   of .    (P)    Schmidt 

249,  452r 

Protocatechuic     aldehyde ;       Manufacture      of .     (P) 

Schmidt 249,  452r 

Protozoa  ;   Effect  of on  soil  bacteria.     Russell 880 

Influence  of upon  soil  bacteria.     Goodey 438 

of  the  soil : 

Cunningham 564 

Martin  and  Lewin   565 

Soil .     Koch 1063 

of  soil ;  Separation  of .     Kopeloff  and  others 1155 

Prune.     See  under  Oxazine  dyestuffs. 

PruiMS  domestica  ;  Oil  and  amygdalin  content  of  seed  kernels 

of .     Kassner  anil  Eckelmanu 668 

Prussian    blue    in    cyanide    mud  ;     Determination   of . 

Anderson    26 

Pseudomorphine  ;  Detection  of in  presence  of  morphine. 

Grimbert  and  Lecl^re    100 

Puering  skins  ;  Process  for .     (P)  Krall 42 

Pulp ;      Filtering .    (P)    Vandercook,     and    California 

Macvan  Co 703 

for  making  paper  and  the  like  ;    Apparatus  for  refining 

.    (P)  Nash  1245r 

for    maldng    paper    and    like    materials  ;    Process   for 

treating .     (P)  Arledter 1087r 

Manufacture  of  wood  pulp,  especially  brown .    (P) 

Zacharias   488 

materials    consisting    of    cellulose    or    its    substitutes; 

Sterilising  receptacles  of .     (P)  Ling  and  others    814 

from  poplar  wood :  Special  properties  of .     Hadficld    830 

from  red  beech  wood  ;   Production  of  pale-coloured,  easy 

bleaching .    (P)  Braun   419 

wood  in  Canada  867 

Pulping  material  in  a  wet  or  semi-liquid  state  ;    Apparatus 

for .     (P)  Jackson    480r 
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Pulverisation  of  materials  ;    Apparatus  for  the .    (P) 

Higginson  and  Bithrie    945 

Pulveriser.     (P)  Cornwall,  and  Williams  Patent  Crusher  and 

Pulverizer  Co 858 

with  rotary  sieve.    (P)  Weidknecht 478 

Pulverising  apparatus.    (P)  MansUeld 478 

apparatus  ;  Kotary .     (P)  Speusley 1195 

earthy  materials;   Apparatus  for .    (P)  Popkesa  ..  601 

machines.    (P)  Emmott 264 

machines ;    Laboratory .     (P)  Ingle    478 

and  scraping  from  a  drum  calcium  nitrate  and  similar 

materials  ;     Process   for   simultaneously .     (P) 

Norsk  Hydro-Elektrisk  Kvaelstofakticselskab  ....  1144 
soft  inflammable  materials ;   Process  and  apparatus  for 

.     (P)  Strawson    858 

Pump  for  corrosive  liquids  : 

(P)  Comp.  Bordelaise  des  Prod.  Chim 786 

(P)  Ferraris 263,  1234 

Pumps  for  peat,  sewage,  etc.    (P)  International  Nitrogen 

and  Power  Co.,  and  Lucas    478 

Punica  granatum ;  Dyeing  value  of .     Srivastava 607 

Pvu"ification  of  drinking  water,  sewage,  and  other  liquids. 

(P)  Linden 1112 

of     liquids ;      Apparatus     for     electrolytic .     (P) 

Gaucher,  and  New  York  Conveyancers  Co 877 

of  liquids;    Apparatus  and  process  for  the .     (P) 

Crombie  and  Dalziel  885 

of  liquids  ;    Process  of  and  apparatus  for .    (P) 

Landreth    49f 

of  solid  inorganic  matter.    (P)  Schulz,  jun.,  A.-G.,  and 

Gruber    905r 

Purifying  effluent  and  other  liquids.     (P)  Royles,  Ltd.,  and 

Jouveuel 919 

gaseous  fluids  by  means  of  a  centrifugal  fan  or  centrifugal 

compressor;  Apparatus  for .  (P)  Soc.  d'ExpIoit. 

des  Appareils  Rateau   263 

liquids  containing  colloidal  silicic  acid  ;  Process  for ■, 

(P)  De  Stuckl6 905r 

means  ;    Catalytic .    (P)  Statham,  and  Industrial 

Chemical  Co 919 

oils  and  other  liquids;  Apparatus  for .    (P)  Warden  1233 

sewage   or   the  like;    Apparatus  for .    (P)   Swin- 
burne, and  Sterilisation  Co 1112 

sewage  and  other  liquids.    (P)  Linden  and  Stewart  ....  1270r 
sewage  and  other  wastes  ;    Process  and  apparatus  for 

.    (P)  Frank 680 

Purine  bases  in  urine  and  blood  ;   Nephelometric  determina- 
tion of .     Graves  and  Kober 1114 

derivatives  ;   Preparation  of  double  compounds  of 

with  the  a>-methyl8ulphonic  acid  of  the  ^j-amino- 
phenyl  ester  of  sahcylic  acid.  (P)  Abelin  and  others  1107 

series;    Preparation  of  glucosides  of  the and  their 

derivatives.     (P)  Bayer  und  Co 636 

Purines ;     Preparation    of    mercurous    salts   of    basic . 

(P)  Roeenthaler  and  Abelmann    686 

Preparation  of  mercury  compounds  of  basic .     (P) 

Rosenthaler  and  Abelmann 686 

Putrefaction;    Resistance  of  morphine  to .     Doepmann    300 

Putrescibility    of    sewage    and    effluents;     Comparison    of 

methods  for  determining .     Hale  and  Melia  ..   1028 

Putrescible  matter  ;  Process  and  apparatus  for  treating . 

(P)  Landrelh 978 

Puzzuolana    mortars;     Change    of    composition    of in 

sea  water.     Giorgis  and  Cenni 493 

Pyknometer  spindle  :    a  new  instrument  for  alcohol  deter- 
mination.    Wiistenfeld  and  Foehr 46 

Pyramidone  ;  Detection  of  antipyrine  in  — • — .    Astre 681 

Pyrauol  dyestuffs ;   Conversion  of  natural  flavone  colouring 

matters  into .     Watson  and  others 1135 

Pyrazolone  derivative;    Preparation  of  a .    (P)  Abelin 

and  others 686 

Pyridine  bases  ;  Sulphonation  of .    Meyer  and  Ritter  . .     951 

bases  ;   Synthesis  of from  acetylene  and  ammonia. 

Tschitscliibabin 950 

Manufacture  of .    (P )  Heinemann   1272r 

nucleus ;    New  reaction  of  compoimds  containing  the 

.     Tschitschibabin  and  Zeide    863 

Pyridinecarboxylic       acids ;      Manufacture     of    .     (P) 

Heinemann 1272r 

Pyiimidine  derivatives  ;    Preparation  of .     (P)  Thann- 

hauser 1166 

Pyrites  ;  Apparatus  for  making  bisulphite  liquor,  using . 

(P)  Drewsen    138 

Bracq-Moritz  furnace  for  roasting .     Earth 1149 

cinder  ;   Determination  of  zinc  in .     Rubricius 428 

cinder  ;  Prize  for  method  of  utilisation  of 855 

Production  of  sulphur  from .     (P)  Hall 492r 

in  soils  ;    Determination  of .     Rodt 566 

Pyrogallol ;   Alkaline for  use  in  gas  analysis.   Anderson    853 

An  oxidation  product  of .    Nierenstein 951 

Pyioligneous  acid  ;  The  indicator  in  ■ .    Johlin 826 

Process  of  producmg .    (P)  French 949/ 

Production  of  acetone  from .     Darrin 1201 

Pyrometer.    (P)  Onwood 640 

Absorption .     (P)  Alder  and  Cochrane  52 
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Pyrometer — cont. 

method  and  apparatus.     (P)  Clark,  and  Gibb  Instrument 

Co 926 

New  optical .     Allner    304 

Optical .    (P)  Burleigh 52 

Radiation .    (P)  Whipple,  and  Taylor  Instrument 

Companies   252r 

system  ;    Thermo-electric  — ~.    (P)  Brown  855 

Pyrometry  ;    Recent  progress  in .    Darling   600 

Pyrone ;     Blue    adsorption    compounds    of    iodine    with 

derivatives  of  a-  and  7 .     Barger  and  Starling    581 

Pyrophoric  alloy.     (P)  Kratky  and  Smith 90 

cathodic  deposits  from  baths  containing  iron  sulphate, 
raagnesimn  chloride,  and  glycerin.     Kremann  and 

Lorber 719 

iron-cerium    alloys;     Determination    of    iron    in . 

Bellucci 232 

Pyroxylin  bodies;    Process   of  forming .     (P)  Kniffen, 

and  Du  Pont  de  Nemours  Powder  Co 606,  956r 

solvent.    (P)  Kniffen,  and  Du  Pont  de  Nemours  Powder 

Co 24 

Pyrrole;     Preparation    of    a-alkyl  derivatives  of .    (P) 

Bayer  und  Co 250 

series  ;     Preparation   of   a   new   dyestuff   of   the . 

Tscheiincev  and  others  1242 

Pyrrolidine   derivatives;    Preparation   of .    (P)  Chem. 

Fabr.  auf  Actien,  vorra.  E.  Schering 636,  889r,  924r 

.Pyruvic  acid  as  catalyst  for  alcoholic  fermentation.    Oppen- 

heimer 441 
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Quartz  glass  ;  Diffusion  and  absorption  of  hydrogen  in . 

Wustner  800 

glass  ;    Vessels  of for  the  preparation  and  storage 

of  hydrogen  peroxide.     (P)  Zirkonglas-Ges 230 

Production  of  articles  of .     (P)  Pfanenschmidt  and 

Woodliouse 906 

Quassiin  as  a  contact  insecticide.    Parker    679 

Quebracliine.     Barger  and  Field 888 

Quebracho  bark  ;  Alkaloids  of .     Ewins 100 

extract;    Suspected  adulteration  of with  sulphite- 
cellulose  extract.     Becker  and  Gross 501 

tanning  substances  ;  Treatment  of .    (P)  Franke  . .     971 

Queensland  ;  Potash  from  prickly  pear  in .    Roberts  . .     902 

Quinine  ;  Action  of  chlorine  on .     Christensen 979 

Compounds   of with    silver  and   phosphoric   acid. 

Watkins   887 

salts  ;     Preparation    of    tasteless    powders    from . 

(P)  Sartorius 735 

wines;    Detection  of  vanillin  in .    Chauvin 247 

Quinizarinsulphonic    acids ;     Production    of    alumina    and 

barium  colour  lakes  from .    (P)  Bayer  imd  Co.    955 

Quinol   in    photographic    developers ;     Reaction    between 

alkalis  and  — — .    lYary  and  Nietz 1117 

Sulphonation  of .     Pinnow    1083 

Quinoline    compounds  ;     Process    of    producing .    (P) 

Davis,  and  Lilly  and  Co 685,  685 

derivatives;     Formation    of from    acetylene    and 

aniline.    Tschitschibabin 951 

series  ;   Preparation  of  ketones  of  the .     (P)  Kaui- 

mann 686 

series  ;    Process  for  producing  4-ketone3  of  the . 

(P)  Kaufmann 889r 

Quinoline  Yellow  series ;    Process  for  making  halogenated 

dyestuffs  of  the  ■ .     (P)   Meister,   Lucius,   und 

Briining    23r 

Quinoline-4-carboxylic  acid  ;    Production  of  derivatives  of 

.     (P)  Davis,  and  Lilly  and  Co 685 

Quinolylketones  ;    Preparation  of .    (P)  Verein.  Chinin- 

fabr.  Zimmer  und  Co 575 

Quinonediacridone.      Scharvin 1242 

Quinoneimide  dyestuffs.     Kelu-mann  and  others  . .  654.  792,  866 
Quinoneimide -ammonium  compounds,    Meldola  and  HoUely    652 


Rabbit  muscle;    Reducing  enzymes  of .    Harden  and 

Norris  1107 

Rabble  arms  of  roasting  finrnaces.    (P)  Stout 364 

Racemic  acid  ;  Conversion  of into  a  mixture  of  racemic 

acid  and  d-tartaric  acid  by  means  of  /-malic  acid. 

McKenzie 573 

Radiating  bodies  ;    Bolometric  method  of  determining  the 

eflQciencies  of .    Bone  and  others 415 

Radioactin ;    Action  of  ■    -  ■■  on  the  development  of  plants. 

Schulze 1157 

Radioactive  balls  ;  Production  of .    (P)  Farjas 1010 

bodies  ;  Process  of  producing  porous .    (P)  Radium 

Therapy  Corporation 1143 
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Radioactive — eont. 

con»tituent«  of  carnotite  ;  Extraction  and  separation  of 

.     Phim    959 

constituents;    I'roccss  for  obtaining from  liquids 

containinK    tlioni.     (I")  Stern    613 

deimsits;    Volntilisiition  of  extremely  thin .    Wood    OM 

enmniitions;  Induenceof on  yeaats  and  on  alcoholic 

fermentation.     Jacquemin  and  (Jiiirol 242 

liquids;    Economical  priuluction  of  large  quantities  of 

_L.     (P)  Farias 552,  lOIOr,  1055r 

matter  ;    Lecture  on  some  properties  of .     Ruther- 
ford      "4 

Method  of  rendering  water  or  other  liquid .     (?) 

Landin    50r 

mineral-water     salts:      Manufacture     of .     (P) 

Maglokildc  linindanstait  Radium  Aktieselskab    . .   1144 
ores  and  intermediate  products;  Method  of  treating . 

(P)  KbkT  800r 

pTcparation  suitable  for  yieldinu  u  solution  of  tliorium- 

X  ;  Production  (i(  a .  (P)  Kuiilicini  und  Co.   ..     355 

Process  for  rendering  liquids .    (P)  Saubermann  ..  1208 

solid  bodies;   Manufacture  of .     (P)  Kadiogen  Ges.  905r 

substances :    Gases  produced  in  the  decomposition  of 

water  by .     Debierne 550 

substances  ;    Manufacture,  isolation,  and  enrichment  of 

— .    (P)  Ebler   SOOr,  90.5r 

substances;  Process  for  treating  ores  of .    (P)  Ebler  90or 

substances  ;    Use  of as  fertilisers.     Rosa   294 

uranium  minerals  in  German  East  Africa  861 

Radioactivity;    Influence  of on  the  yeast  used  in  the 

beetroot  distillery.    Pique M6 

of  soil.    Ramsey    1262 

Radio-elements;      Adsorption     investigations     with . 

Uorovitz  and  Pancth    423 

Adsorption  and  precipitation  of .     Paneth  ....  281,  660 

Radiographic  plates ;  Fluorescent and  process  of  making 

them.    (P)  Saleil   50 

Radiography  of  metals.     Davey 1095 

Radiothorium  ;    Process   for  extracting .    (P)   Knofler 

und  Co 29r 

Process  of  obtaining .    (P)  Keetman,  and  Deutsche 

Gasgliihlicht  A.-G lOlOr 

Radium  from  carnot  ite  ;   Extraction  of .    (P)  Vogt,  and 

Stamlard  Chemical  Co 364 

content  of  water  from  the  Gulf  of  Mexico.     Lloyd 610 

and  its  emanation  ;    Action  of on  the  germination 

of  higher  plants.     ,\gu]hon  and  and  Robert 1157 

emanation  ;  Condensiition  of .     Fleck 281 

emanation  ;    Enriching  or  activating  liquids  or  gases 

with  .     (P)  Sehwarz 961 

fertili-sers  ;    Value  of .     Ramsey  1262 

Industrial  uses  of .     Baker   490 

ions    adsorbed    by    colloids ;     Exchange    of .    (P) 

Schwerin,  and  Elektro-Osmose  A.-G 228 

Manufacture,  isolation,  and  enrichment  of .    (P) 

Ebler 905r 

New    methods    of    extraction    of from    tiranium 

minerals.     Ebler  and  Bender    279 

ores  and  residues  ;    Process  of  concentrating .    (P) 

Bredt.  and  Radium  Therapy  Corporation 1143 

Practical  methods  for  the  determination  of .    Lind    610 

Preparation  of from  "crude  sulphate"  by  means 
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(P)  Siemens  iind  Halske 1202 

Rontgen  rays  ;    Formation  of  colloidal  metals  by  the  action 

of .     Xordensen 1255 

Rose-Gottlieb  method;    Adaptability  of  the for  deter- 
mining fat  and  oil  in  pharmaceutical  preparations. 

Hackman    980 

Roll-mill  fur  hard  materials.     (P)  Aldehoff 478 

Roller  mills.    (P)  Muhlenbauanstalt,  etc.,  vorm.  Gebr.  Seek, 

and  Krusemark   945 

Rollers  for   calico   printing;    Preparing  etched   steel . 

(P)  Hug  and  others 957 

Rolls  ;    Crushing  and  grinding .     Crosbie  322 

Rongalite.     See  Formaldehyde-sodium  sulphoxylate. 


Roots  ; 


Rosin; 


Roof  sheets  ;    Manufacture  of  - 


(P)  Sutcliffe  179 
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Process    of    extracting    stjtrch     from .     (P) 

Strumberg    504 

Process    for     purifying .     (P)     Yaryan,    and 

Yaryan  Naval  Stores  Co 92 

Process    of    removing from    resinous    woods.    (P) 

Bashlin 623 

Treating .     (P)    Mariner,  and   The    Pensacola  Tar 

and  Turpentine  Co 40 

Use  of  types  of  tinteil  glass  for  grading 023 

from  wood  ;   Use  of  ammonia  s<jlution  for  the  extraction 

of .     Benson  and  Curtis 1216 

Rosinates ;     Metal    content    of    some .     lladclilTe    and 

Palmer    644 

Rot-prooflng  of  yarn,  fishing  nets,  canvas,  wood,  etc.    (P) 

Bull 1138 

Royal  Society  :    Memorial  from to  the  Prime  Minister 

on  the  development  of  chemical  industries 460 

Society  :   President's  address.     Crookes 1229 

Rubber ;     Accelerating    the    vulcanisation    of    natural    or 

synthetic . 

(P)  Bayer  und  Co 436,  725r 

(P)  Peachey   436,  436 

analysis  ;   Hydrochloric  acid-ether  mixture  as  a  reagent 

for .    Twiss   91* 

Apparatus  for  treating .     (P)  Agar 1105 

Apparatus  fur  washing  and  cleaning .    (P)  Gass  . .     368 

Art  of  vulcanising .    (P)  Warner,  and  The  Beacon 

Falls  Rubber  Shoe  Co 188 

articles  ;  Manufacture  of .     (P)  Price 914 

Castilloa from  India  562 

with  cellulose  estersand  compounds,  etc. ;  Manufacture  of 

substances  from .    (P)  Collardou 349r 

coagulant ;   Coconut  water  as  a 40' 

Coagulation   of   latex   of   Hevea    Btazilimsis,  and   its 

bearing  on  the  strength  of .    Barritt 291 

-coated  fibrous  materials ;  Machines  for  the  manu- 
facture of- .     (P)  Dew.  and  Azulay  Synd.  . 

-coated  metal  article,  and  method  of  producing  same. 
(P)  Daft,  and  Electro-Chemical  Rubber  and  Manu- 
facturing Co 41r,  93, 

•coated  tissues  ;  Drying  apparatus  for with  recovery 

of  the  benzene.    (P)  Bataille  806 

Coating  fabrics  with .     (P)  Seiberling 1261 

Committee  on  exportation  of from  United  Kingdom 

and  British  Possessions ■  ■     1*6 

compounds  ;    Influence  of  temperatvire  on  the  tensile 

properties    of .     Wormeley    724 

Determination  of  sulphur  in .     Gaunt  146 

Determination  of  total  sulphur  in : 

Hutin    lie* 

Tuttle  and  Isaacs 436^ 

Diffusion  of  carbon  dioxide  through .     Rodt 187 

Drying  the  acetone  extract  of .     Hutin 1105 

Effect  of  acids  and  alkalis  on •.     Martin 725- 

Electrolytic  coagulation  of .    Clignett 1104 

exports  from  Amazon  basin  in  1914 291 

Extraction  of .  (P)  Vecchini,  and  Franco- 
American  Rubber  Co ^^^i. 

Funtumia from  Dominica    562 

goods  ;   Manufacture  of  vulcanised .    (P)  Muntz  . .     436 

goods  ;    Manufacture   of   vulcanised embodying  a 

foundation  fabric.    (P)  Muntz 672 

goods ;     Method    of    determining    small    amounts    of 

carbon   dioxide    in in    presence   of   sulphides. 

Jones 672 

goods  ;     Process   and   apparatus   for   vulcanising  ■ . 

(P)  Matthew    436 

Isolation  of  the  insoluble  constituent  of .    Bernstein    500 

latex  ;  Apparatus  for  treating : 

(P)  Agar 806 

(P)  Wickham    40,    188r,    238r 

Chemical  coagulation  of .    Kaye   436 

Coagulation  of ; 

(P)  Barritt 368 

(P)  Davidson 1020 

(P)  Dunlop  Rubber  Co.,  and  Mosingcr 843 

from  latex  ;   Extraction  of .     (P)  Davidson  . .  880r,  880f 

ami   latex  ;     Nitrogenous   constituent   of •    Frank 

and  Marckwald •  •     18* 

latex  ;   Presence  of  acetaldehyde  and  hydrocyanic  acid 

in .     Kerbosch •  •     806 

latex ;     Process    of    treating    and    handling .    (P) 

Milne  102» 

and  latex  ;  Proteins  in .    Frank *35 

from  the  latex  ;  .Separation  of .     (P)  CoUoseus 672 

latex  ;  Treatment  of .     (P)  Davidson 915r 

-like  materials;    Process  of  treating .    (P)  Price, 

and  Rubber  Regenerating  Co •  1-61 

-like    substances;     Accelerating    the    vulcanisation    of 

natural  and  artificial .     (P)  Peachey 436,  4S& 

Machines  for  preparing .     (P)  Pointon   36S 

Machines   tor   washing,   macerating,   or   cr6peing . 

(P)  Gass |38 

Jlanufacture  of .     (P)  Haas  »06 

Manufactiu-e  of  materials  and  articles  containing . 

(P)  Beldam  and  Ryall   • .  •  -.-  ■  1217 

mixings  ;    Determination  of  bitumen  in .    Pomtt 

and  Anderson   67^ 

mixings  ;    Determination  of  the  mineral  matter  in . 

Porritt  and  Whcatley 672 

mixtures  ;    Preparation  of  materials  impregnated  with 

.     (P)  Golombek **« 


latex  ; 
latex  ; 
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Para •  from  Dominica  562 

plantation;   Advantages  and  defects  of .     Williams    8S0 

plantation  Para;    Cause  of  variability  of .     Eaton 

and  Grantham 989 

plantation;    Variability  of .    Schidrowitz 842 

plantations  of  Netherlands  East  Indies 1154 

Preparation    and    properties   of   chemically   pure  ■ . 

Heim  and  Marquis 1062 

Process     of     desulphiu-ising .    (P)     Chem.     Fabr. 

Griesheim-Elektron 560 

Process  of  reclaiming .    (P)  Kugler,  and  Firestone 

Tire  and  Rubber  Co 238r 

Process    of    treating .    (P)    Price,    and    Rubber 

Regenerating    Co 1261 

Process  for  vulcanising ; 

(P)  Bastide    188 

(P)  Cockbum 624 

(P)  Murrill.    and    Goodyeat's    Metallic    Kubber 

Shoe  Co 1261 

-producing  plants  in  the  temperate  zone  :  Possible . 

Fox   1019 

production  in  1914.     Figgis  and  Co 93 

Production   of in   British    Guiana.    Harrison   and 

Bancroft 882 

products;  Method  of  making %Tilcamsed .   (P)  Price  1062 

Purification    of    raw    and    reclaimed by    dialysis. 

(P)  Debauge    188 

raw ;    Depolymerisation  of .     Van  Eossem   671 

raw;   Manufacture  of .    (P)  Fulton  and  SItCallum      93 

Reclaiming .    (P)  Wheeler  and  others    563r 

Keclaiming  and  regenerating from  rubber  w.aste. 

(P)  O'Neill 970 

Kecommendations  by  Rubber  Growers'  Association  for 

treatment  of  latex  and  curing  of 291 

resm  ;   Pontianak .     Ellis  and  Wells 1019 

resins  ;    Preoaration  of  resin  size  from  unsaponifiable 

and    saponiflable    resins.    (P)    Hiiuser    and 

Boedeker    724 

and  rubber  products  ;  Dyeing  of .     (P)  Spence,  and 

The  B.  F.  Goodrich  Co 188 

Simplified  Schadt  process  for  preparing .     Vriens  . .   1104 

solution ;      Impregnating    textile     fabrics     with . 

(P)  Beldam  and  Ryall  914 

solutions ;     Impregnation    of    fibrous    materials    and 

textiles  with .    (P)  Tew    489 

solutions;    Vulcanisation   of by  ultra-violet  rays. 

Helbronner  and  Bernstein   1105 

solutions  vulcanised  by  ultra-violet  rays.    Helbronner 

and  Bernstein 562 

sponge  ;   Process  of  making .     (P)  Schidrowitz  and 

Goldsbrough 624,  1155r 

substitute.     (P)  Baier  and  Weals 971 

substitute;    Manufacture  of .     (P)  Ottorepetz 1261r 

substitute  ;     Plastic  substance   useful  as   a .    (P) 

Serre  806 

substitute  ;  Process  of  making  a .    (P)  Cook 807 

substitute  from  vegetable  oils;    Manufacture  of . 

(P)  Ottorepetz 971 

substitute  for  waterproofing,  etc.     (P)  D'Almeida 188r 

substitutes;   Manufacture  of .    (P)  Melsom 1217 

substitutes  from  oxidised  oils.    Chardet 725 

substitutes;      Process     of     manufacturing .    (P) 

Plinatus    1020r 

oynthetic .     Commercial   preparation   of   isoprene. 

Chardet ^     725 

Tackiness  of .     Gorter \ .  .\ ....[.] ...]]'.  1104 

thread  ;     Composition    for    the    manufacture    of . 

(P)  Bradley 806 

Treatment  of  fabrics   used  in  conjunction  with . 

(P)  Muntz    500r 

trees ;  Comparative  tests  of  latex  of  wild  and  plantation 

Hevea .    Ripeau 291 

trees ;    Manuring  of .     Smith   290 

of  uniform   colour  ;    Production  of .    Bfeadle  and 

Stevens 1104 

used  in  nursing  nipples  and  toys  ;   Composition  of ■'. 

Phelps  and  Stevenson 40 

Velocity  of  solution  of  liquids  in .     Bary    1217 

Vulcanisation    experiments    on    plantation    Para . 

Eaton  and  Grantham   989 

Vulcanisation    of ,  and    production    of    vulcanised 

rubber    products.     (P)     Gottlob.    and     Synthetic 

Patents  Co 291r 

vulcanised  ;   Action  of  solvents  on .    Stevens 724 

vulcanised  ;    Determination  of  sulphide  and  sulphate 

sulphur    in  ■ .     Stevens     724 

vulcanised  ;    Machine   for  the   preparation   of for 

analysis.     Wheatley  and  Porritt 587 

vulcanised  ;    Manufacture  of  rubber  and  ebonite  goods 

from  old  or  waste .     (P)  Gare 436 

vulcanised  ;    Process  of  reclaiming  old  or  waste . 

(P)  Gare 500r 

vulcanised;  Process  of  regenerating .  (P)  Frydmane    437 

vulcanised  ;  Regeneration  of .    (P)  Anguetil 806 

vulcanised  ;    Removal  of  the   fabric   or   support  and 

recovery  of  the  rubber  from  articles  of .    (P) 

Debauge 880 

vulcanised  ;  Separating from  fabric,  metal  particles, 

etc.    (P)  ftydmane 437 

vulcanised;    Specification  of by  volume,  and  its 

determination  by  a  new  solution  method.     Gottsch    841 
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Rubber — coiit. 

wares ;    Foreign  trade  of  Germany,  Austria-Hungary, 

and  United  Kingdom  in  — — 187 

work  of  the  Kautschuk-Zentralstelle,  1913 — 14.    Frank 

and  Marckwald 187 

Rubbered  balloon  fabrics.     Barr    879 

Rubbers  ;    Determination  of  mineral  matter  in  vtilcanised 

-.    Jones   672 

Use   of   nitric   acid   as   solvent  for   compounded   and 

vulcanised .     Jones      671 

Rubia  cordifolia  \   Dyeing  value  of .     Srivastava 607 

R-ubidium     bicarbonate ;      Dissociation     pressure     of . 

Caven  and  Sand 224 

Rubner's  test  for  dextrose  and  lactose.     Rogerson 809 

Rue  oil  from  Greece 632 

Rugs ;   Dressing  of  wool  and  hair .     Brumwell 1105 

Rum  ;    Ferments  of .     Kayser  505,  975 

Manufacture  of in  British  Guiana.     Harrison  and 

Bancroft 882 

Rushes  ;    Manufacture  of  cellulose  from .    (P)  Miiller 

and  Heigis  1048 

Simultaneous  preparation  of  te.xtile  fibres  and  paper 
half-stuff    from  — - — .     (P)    Von    Ordrdody,    and 

Schottik  und  Co 1138 

Russia  ;    Chemical  industry  in 987 

Dyestuff  manufacture  in 273 

New  nitrate  works  in 1050 

Paper  industry  in 23 

Prizes  for  methods  of  denaturing  and  utilising  spirit  in 

443 

Production  of  wood  pitch  and  tar  in 949 

Russian  chemical  companies  ;    Xew 1076 

Customs  tariff 582 

Custom  tariff  ;   Proposed  revision  of  the 381 

electrochemical  industry 1060 

minerals ;      Preparation     of     aluminium     from . 

Puschin  and  others   908 

petroleum  industry  in  1914 859 

Rust-preventing  coating  of  iron  nitride  on  iron  articles ; 

Production  of .     (P)  Hanemann  and  Hanaman  1098 

composition.    (P)  Carter    435 

greases  and  oils;    Manufacture  of -.     (P)  Zschokke     39r 

Kust  preventives  ;    Manufacture  of : 

(P)  MannesmannrShren  Werke    562,  804r 

(P)  Zschokke 1154 

Removal    of by    chemical    reagents.    Friend    and 

Marshall  617 

Rusting  of  iron  and  steel ;   Method  of  preventing .    (P) 

Comstock,  and  Comstock  and  Wescott 1255 

of  iron  in  water  softened  by  the  permutit  process  and 

means  for  preventing  it.     Bauer  and  Wetzel 964 

Treating  metals  to  render  them  proof  against .     (P) 

McLarty 89 

Ruthenium;    Preparation  of  colloidal .     (P)  Kalle  <ind 

Co 492 

Ruthenium  hydroxide;    Preparation  of  colloidal .    (P) 

Kalle  und  Co 492 


s 

Saccbariflcation  of  amylaceous  materials  : 

(P)  Boidin  and  Effront    444,    444r 

(P)  Molhant 444,  568r 

of  substances  containing  starch.    (P)  Joucia 1107 

Sacchariferous  vegetable  slices  ;  Apparattis  for  leaching  — — •. 

(P)  Paschen 567 

Saccharimetric    analysis ;      Limits    of    accuracy     in . 

Browne  845 

Saccharin  ;    Determination  of .     Pazienti 49 

in   foodstuffs  ;     Detection   and  determination   of . 

Ceccherelli    569 

Saccharine   material ;    Extraction  of  juice  flrom .    (P) 

Mengelbier  728r 

Saccharomyces  fcetidus  II.,   an  organism   producing  stench 

in  bottled  beers.     Ling 1159 

Safflower  ;    Dyeing  value  of .     Srivastava 607 

Safranine.    See  under  Azine  dyestuffs. 

Sage  oil  from  Greece 632 

Saggars  for  porcelain  ware  ;    Preparation  of  bodies  for,  and 

utilisation  of  sherds  of .     (P)  Singer 231 

Salford  Corporation  Sewage  Works  ;   Visit  to 781 

Salicylaldehyde  in  soils  ;  Harmful  effects  of .    Schreiner 

and  Skinner 292 

Salicylates  ;   Some  basic  substituted .     De  Coninck  and 

Gerard 634 

of  lead  and  copper.     De  Coninck 683 

Salicylic  acid  ;    Colour  reaction  of .     Self 511 

compounds  in   urine   and   other   body   fluids  ;    Deter- 
mination of ,     Thoburn  and  Hanzlik 1271 

Salicylic  ester  of  8-hydroxyqiunoline  ;    Preparation  of  the 

.    (P)  Wolffenstein    452 

esters  for  the  preparation  of  ointments,  liniments,  etc. 

(P)  Matthews  and  Strange 249 
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Siilicyluric    acid ;     Tivtennination    of in    presence    ol 

salicylic  ucld.     Baldoiii  301 

»ali>I  iiiul  plienacetin  in  admixture  ;    Determination  of . 

Emery  and  utliers   !*-l 

Suit  :    Apiwratus  fur  tlie  nianufiiclure  iif : 

(1*)  Frasch.  and  I'nited  Salt  Co 551 

(P)  Stul)b.i  and  Hollins    138 

from  brine  ;   Manufacture  of .    (P)  Todd 061 

from  brine;    Recovery  of .    (P)  Wood,  and  Wood 

.\ppjiratus  To 10.'»4 

ileiKMits ;    Kxtmction  of  jiotAsh,  as  nitrate,  from . 

(P)  Pichard   170 

Kurnai'es  tor  melting .    (P)  International  Salt  Co. 

and  others 227 

Manufacture  of .     (P)  Weil,  and  Diamond  t'rystal 

Salt  fo 7'.m 

.Method  and  apparatus  for  mining .     (P)  lirailley  . .      1 76 

Preventing  the  formation  of,  or  destroying,  the  sitin 

which  forms  on  the  surface  of  solutions  of  common 

on  boilmp.    (P)  Lcistico 71j 

Process  of  damp-|)roolinK .  (P)  Mdlerand  Feuerstein     71.') 

Process  for  obtaining  pure  white  mck  or  sea by 

fusion.    (P)  Struinberg  424 

Proces-s  of  purifying  and  sterilising  connnon (P) 

liarrey 7!) 

Production  of  blocks  of .     (P)   I.ichtenlwrger  and 

Kassel 176 

PriKluct  ion  of  cooking from  rock  salt.    (P)  Damman 

138,  492r,  t250r 
Kapid  method  of  preparing  sterile  .solutions  of  common 

for  hyitodermic  injections.     Toege 151 

Reinforced   concrete   cell   for   the   electrolysis   of . 

(P)  Statham,  and  Industrial  Chemical  Co 236 

solutions  ;    Dissociation  ot  water  in .     Palmaer  and 

Slelander 1247 

springs  in  German  East  Africa 361 

S^altpetre  deposits  as  a  source  of  jratash.     Cresswell .389 

Indian 61 1 

Salts;    Action  of  dilute  solutions  of on  certain  metals. 

Hale  and  Foster 464 

.\pparatus  for  treating,  esiiecially  dissolving .    (P) 

Fleischer 138 

IJchaviour  of  hydrogen  peroxide  t-owards .  Kazanecki    797 

Hurton- ;    Manufacture    of for    use    in    brewing. 

(P)  Wahl    1160 

carnallitic  waste  ;    Process  for  treating to  obtain 

products  for  fertilisers.     (P)  Sejiil  726 

coloured  by  cathode  rays.     (Joldstein 76 

coloure(l  by  cathoile  rays,  and  the  molecular  force  field 

theory.     ISaly   281 

Combinations  of for  wool  scouring.     (P)  Vidal  ....     545 

<tf  complex   fluoric  acids  ;    Slanufacture  of .    (P) 

Uebr.  Siemens  unil  Co 230,  356r.  872r 

of  a-ket<)-acids  ;    Co-enzyme  action  of .     Neuberg 

and  Schwenk 1266 

mineral-water  ;    Manufacture  of  radioactive .     (P) 

Maglekilde  llrondalistait  Radium  .Aktieselskab  ....   1144 
neutral :   .Acceleration  and  retarding  of  development  by 

.     Liipi«)-Cramer    687 

neutral ;   Effect  of on  the  hydrogen-  and  hydroxyl- 

ion  activities  of  solutions  of  hydrochloric  acid  and 

sodium  and  pcttassium  hydroxides.     Harned 1205 

neutral;    Formation  of  alkali  carbonates  from in 

the  light.     Xeuberg  and  Peterson   690 

of    polymethylene-bis-imino    acids;      Metal .    (P) 

Coutelle  and  others 983f 

Process  for  separating from  solutif>ns  by  means  of 

an  air  current.     (P)  Ureithaupt  and  Ziervogel  ....     716 

Reactions    of in    oxygen    antl     chlorine     flames. 

Hancroft  and  Weiser 577 

solid;    Treatnunt  of by  electrolysis.    (P)  Hanriot 

3B,  667f 

soluble;      Puriflration     ot .    (P)     Newby     and 

Mongomery    961 

in    solution;     Separation    of .    (P)    Newby    and 

Montgomery 1131 

nalvarsan;     Effects    of on    bacteria.     .Schieniann    and 

Ishiwara 447 

Samples  of  liquids  contained  in  receptacles  ;   Apparatus  for 

taking .    (P)  .\cker  and  others 649 

Sampling  liquids  ;    .\pparatus  for .    (P)  Chambers 895r 

sand  ;  Apparatus  for  drying  and  heating .    (P)  Andrews 

343.  343 

filter.    (P)  Tixier U  12 

Alters.    (P)  Desrumeaux 680 

filters  ;   Influence  of  algie  in on  the  composition  of 

water,     (iizoime    1068 

for  gla.ss  making,  coloured  by  iron  compounds  ;   Process 

for  improving  the   quality  of .    (P)   .Schultz, 

jun.,  .\.-(f..  and  Gruber 81 

.Manufacture  of  bricks  from .     (P)  Lcger 493 

•tilling  solutions  ;    Use  of  potassium  permanganate  as 

cyanicide   in .     Cooper    26 

Process  for  bleaching .     (P)  Rliodin 660 

washing  and  separating  machine.    (P)  Rikof 835 

(P)  Dunn  553 

Paoliniand  Divizia    816 


Sanitary  ware  ;   Ovens  for  - 

Santalols  ;  Separation  of  a-  and  ^^ 

SttttolUitt     Chamaec]fparis»u9 ;      Essential     oil     of  - 
Francesconi  and  Granata 
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iSantolincnonc ;     Constitution    of .    Francesconi   and 

liranata 377 

Sapindus  nuts  ;    Process  of  pulverising  .    (P)  Oouthitre 

ct  Cic,  and  Ducanccl    1103 

•Saponitlcatton  processes  ;  Catalytic  action  of  alkaloids  on . 

Trauhc  and  Onodcra  510 

Saponin;  lidluencc  of upon  disinfectants.     Rotky  . . . .     447 

Sappan  wood  ;    Dyeing  value  of .     Srivastava 607 

Sarcina  infection   in    l>re\ving    practice  and   the  degree   of 

attenuation.     Stoi-kiiausen 45 

Sarcosine  ;    Preparation  of .     iiaumann  888 

Satinising  cotton  fabrics  ;   Proiess  of .     (P)  Dutschke  . .    420r 

Saturating  apparatus  ;    Cracker-pipe  for  treating  ga.ses  with 

liquids  in .     (P)  Tschmly   823 

apparatus  for  making  anunonium  sulphate.     (P)  Tschudy  1208 
Saturatiir  for  the  production  of  ammonium  sulphate  from 
distillation     gases.    (P)     lierlin-Anhaltische     Mas- 

chinenbau-.\.-(» 229 

Sau.siigcs  ;   Casing  for .     (P)  Cohoc  and  others 1222 

Sawdust ;   Prejiaration  of  oxalates  from  -- — .     (P)  Hofmann     269 

Process  for  britiuetting .    (P)  Perlewltz 1236 

Process  for  dyeing .     (P)  Bayer  und  t'o 173 

Production  of  glucose  and  alcohol  from .     (P)  De 
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of  India,  Calcutta. 
Michaelerstrasse    25,    Vienna    XVIII /j.     Krone    12 
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145,  North  Tenth  Street,  Philadelphia,  Pa.,  U.S.A. 
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New  Haven,  Conn.,  U.S.A.     $6.40  per  annum. 
Simpkin,  Marshall,  Hamilton,  Kent,  and  Co.,  Ltd., 

2,  4,  6,  8,  Orange  Street,  London,  S.W.     2s. 
C.      F.      Winter'sche      Verlagshandlung,      Leipzig, 

Germany.     M.  24  per  annum. 
M.  Crinon.  45,  Rue  Turenne,  Paris,  3e.     1  fr. 
56,  Rue  Madame,  Paris,  6e.     2  fr. 
Via  Panisperna  N,  896,  Rome.     Lire  34  per  annum. 
R.  Stazione  ChimicoAgraria  Sperimentale  di  Roma, 

Rome. 
Levetzowstrasse  16b,  Berlin,  N.W.   87.     25  Pf. 
Selbstverlag      des      Deutschen      Apotheker-Vereins, 

Berlin,  Germany.     M.  12  per  annum. 
Tipografia   della   R.    Aceademia   dei   Lincei,    Rome. 

Lire  10  per  annum. 
R.    Friedlander   und   Sohn,    Karlstrasse    11,    Berlin, 

N.W.  6,  Germany.     M.  32  per  annum. 
Verlag      von     Gebr.     Borntrager,     Berlin,     W.     35, 

Schoneberger    Ufer    12a,    Germany.     M.    20    per 

annum. 
0.    Leiner,    Konigstrasse    26b,    Leipzig,    Germany. 

M.  22  per  annum. 
Cambridge  University  Press,  Fetter  Lane,  London, 

E.C.     7s. 
Verlag  von  J.   Springer,  Berlin,  W.  9,  Linkstrasse 

23/24.     M.   14  per  volume. 
Messrs.  Wvman  and  Sons,  Fetter  Lane,  London,  E.C. 

3d. 
F.     W.     Lyon,    Eastcheap     Buildings,    Eastcheap, 

London,  E.C,     2s. 
194-200,  Bishopsgate,  London,  E-C.      Is. 
156,  Boulevard  Magenta,  Paris,   10c,  France.     2  fr. 

International  Institute  of  Agriculture,  Rome.     2  fr. 


Government  Piinting  Office,  Washington,  D.C.     25 

cents. 
M.  J.  Wauters,  Palais  du  Midi  (Galerie  du  Travail,  7), 

Brussels. 
Maseon  et  Ge.,  120,  Boulevard  Saint-Germain  (6e), 

Paris.     38  fr.  per  annum. 
51 ,  Rue  de  Chchy,  Paris,  9e.     1  fr.  50. 

Rue  de  I'Hopital  MUitaire  116,  Lille,  France. 

Berger-Levrault  et  C'ie.,  5,  Rue  des  Beaux-Arts,  Paris. 

60  fr.  per  annum. 
Secretariat,  Rue  de  Rennes  44,  Paris,  France.     36  fr. 

per  annum. 
A.  D.  Cillard  fils,  49,  Rue  des  Vinaigriers,  Paris,  X. 

26  fr.  per  annum. 
Orford  Court,  Cannon  Street,  London,  E.C.     Is. 
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•  The  pr'ce  for  single  copies  is  given  where  these  arc  sold  separately.     In  other  cases,  it  is  only  possible  to  buy  the  Journals 

in  qaestioD  io  complete  volumes. 
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JODBNAL. 


Abbbetiation. 


Addbess  of  Publisbeb  and  Pbice. 


Chemiker-Zeitung  . . 
Chemiscbi-  Industrie 


ChemUohe  Revue  uber  die  Fett- 

und  Harzlndustrie 
Chemiscbeii  Zcntralblatt  . . 

Chemist  and  Druggist 
Collegium    . . 

Collegium  (London) 
Comptes-R<'ndus     hrlidomadaires 

dea  Seances  de  I'Academie  dea 

Sciences 
CompteS' Rendus  dee  Travaux  de 

Laboratoire  de  Carlslxrg 
Deutsche  Zuckerindustrie 

Elektrochemische  Zcitschrift 

Engineering 

Engineering  and  Mining  Journal 
Farber-Zeitung 


I 


Ferrum 
Feuerungstechnik 


Foreign  Office  Annual  Series  (Cons. 

Reports) 
Gazzetta  Chimica  Italiana 

Gerbcr 

Gummi-Zeitung     . . 


Imperial  Institute  Bulletin 
IndiaRublxr  Journal 

International  Sugar  Journal 
Internationale       Zeitschrift       fiir 

Metallographie 
Journal  of  Agricultural  Restarch 

Journal  of  Agricultural  Science  . . 
Journal  of  the  American  Chemical 

Society 
Journal  of  the  American  Leather 

Chemists'  Association 
Journal    of    the    Association    of 

Official  Agricultural  Chemists 

Journal  of  Biological  Chemistry  . . 

Journal  of  the  Board  of  Agricul- 
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Journal  of  the  Canadian  Mining 
Institute 

Journal  of  Chemical  Industry, 
Japan 

Journal  of  the  Chemical  Society 
of    London,    Transactions 

Journal  of  the  Chemical,  Metallur- 
gical, and  Mining  Society  of 
South  Africa 

Journal  de  Chimie  Physique 


Journal  of  the  College  of  Agricul- 
ture, Tokyo  Imperial  University, 
Japan 


Cbem.-Zeit.     .. 

Chcm.  Ind.     . . 

Chem.  Rev.  Fettind 

Chcm.  Zentr.  . . 

Chem.  and  Drug. 
Collegium 

Collegium  (London)  . 
Comptis  rend. 

Comptes-rend.      Trav, 

Lab.  Carlsberg 
Deuts.  Zuckerind. 

Elektroohem.  Zeits. 

Engineering    . . 

Eng.  and  Min.  J. 
Fiirber-Zeit.    . . 

Ferrum 

Feuerungstechnik 

F.  O.  Ann.  Series 

Gazz.  Chim.  Ital. 

Gerber 

GummiZeit.  . . 


Bull.  Imp.  Inst. 
India-rubber  J. 

Int.  Sugar  J.  . . 
Internat.  Z.   Metallog. 

J.  Agric.  Res. 

J.  Agric.  Sci.  . . 

J.    Amer.   Chem.   Soc 


J.  Amer.  Leather  Che 

Assoc. 
J.    Assoc.    Off.    Agric, 

Chem. 

J.  Biol.  Chcm. 
J.  Board  Agric. 
J.   Canad.    Min.   Inst. 
J.  Chem.  Ind.  Japan 
Chem.   Soc.   Trans. 


J.  Chcm.  Met.  Soc,  S. 
Africa 

J.  Chim.  Phys. 


J.  Coll.  Agric,  Tokyo 


Dr.  V.  Vietinghoff-Schcel,  Cothen,  Anhalt,  Germany. 

M.  28  per  annum. 
Weidmann'scho    Bucbhandlung,    Ziramerstrasse    94, 

Berlin,  S.W.,  Germany.     M.  20  per  annum. 
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N.W.  6,  Germany.     M.  80  per  annum. 
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K.      Schorlemmer,      Sebastian-Munster-Strasse     28, 

Worms  am  Rhein,  Germany.     2s. 
M.  C.  Limb,  176,  Tower  Bridge  Road,  London,  S.E.  2s. 
Imprimcrie      Gauthier-Villars,     Quai     des     Grands 

Augustins  55,  Paris.     44  fr.  per  annum. 

H.  Hagerup,  Copenhagen.     2  Kr.  50  Ore. 

Verlag  der  Gesellschaft,  Die  Deuta.  Zuckerindustrie, 

Berlin.     M.  24  per  annum. 
F.    Siemenroth,    Hafenplatz    9,    Berlin,    S.W.     11. 

M.  1.50. 
C.  R.  Johnson,  35  and  30.  Bedford  Street,  Strand, 

London,  W.C.     6d. 
505,  Pearl  Street,  New  York  City.     15  cents. 
Julius     Springer,     Linkstrasse     23/24,     Berlin,     W. 

Germany.     M.   18.40  per  annum. 
W.  Knapp,  Miihlweg  19,  Halle  on  Saale,  Germany. 

M.  22  per  annum. 
0.  Spamer,  Taubchenweg  26,  Leipzig-R.,  Germany. 

M.  4.80  per  annum. 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C.     Hd! 

to  6d. 
La  Direzione  della  "Gazzetta  Chimica,"  Via  Punis- 

perna,  89,  Rome.     Lire  4. 
VI /j  Gumpendorferstrasse  89,  Wien,  Austria.     Kr. 

17.50  per  annum. 
Geachaftsstelle     der     "  Gummi-Zeitung,"     Blucher- 

strasse  31,   Berlin,  S.   61,  Germany.     M.   16  per 

annum. 
John  Murray,  Albemarle  Street,  London,  W.      2s.  6d. 
Maclaren  and  Sons,  37  and  38,  Shoe  Lane,  London, 

E.C.     3d. 
2,  St.  Dunstan's  Hill,  London,  E.C.     Is. 
Gebr.    Borntrager,  Schoneberger    Ufer    12a,    Berlin, 

W.  35.     M.  40  per  annum. 
U.S.  Department  of  Agriculture,  Washington,  D.C., 

U.S.A.     25  cents. 
University  Press,  Cambridge.     5s. 
C.  L.  Parsons,  Box  505,  Washington,  D.C.,  U.S.A. 

60  cents. 
American    Leather    Chemists'    Assoc,    Easton,    Pa., 

U.S.A.     S6  per  annum. 
Williams   and   Wilkins   Co.,   Baltimore,   U.S.A.,   and 

Cambridge  University  Press,  Fetter  Lane,  London, 

E.C.     S5  jjer  annum. 
2419-21,  York  Road,  Baltimore,  Md.,  U.S.A.     $3.25 

per  annum. 
Board  of  Agriculture  and  Fisheries,  Whitehall  Place, 

London,  S.W.     4d. 
3  and  4,  Windsor  Hotel,  Montreal,  Canada. 

Kogyo-Kwagaku-Kwai,     lidamachi.     Kojimachi-ku, 

Tokyo.     5  yen  (10s.  3d.)  per  annum. 
Gurney  and  Jackson,  33,  Paternoster  Row,  London, 

E.C.     Trans,  na. 
F.     Rowland,     9,   South   African   School   of   Mines 

Building,  Eloff  Street,  Johannesburg.     3s. 

Gauthier-Villars,  55,-  Quai  des  Grands  Augustins, 
Paris.  25  fr.  per  annum  ;  the  price  of  a  single  copy 
varies  according  to  the  size. 

Director  of  the  College  of  Agriculture,  Tokyo  Imperial 
University,  Japan.     Price  varies. 
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Journal. 


Abbreviation. 


Address  of  Publisher  and  Price. 


Journal  of  the  College  of  Engineer- 
ing, University  of  Tokyo 

Journal  of  the  College  of  Science, 
Imperial   University   of   Tokyo 

Journal  of  the  Franklin  Institute 

Journal  fur  Gasbeleuehtung  und 

Wasserversorgung 
Journal  of  Gas  Lighting  . . 

Journal  of  Indmtrial  and  Engineer- 
ing Chemistry 

Journal  of  the  Institute  of  Brewing 

Journal  of  the  Institution  of  Me- 
chanical Engineers 

Journal  of  the  Institution  of  Petro- 
leum Technologists 

Journal  of  Physical  Chemistry  . . 

Journal  de  Pharmacic  et  de  Chimie 

Journal  fiir  piaktische  Chemie  . . 
Journal  of  the  Royal  Society  of  Arts 

Journal  of  the  Russian  Physical - 
chemical  Society 

Journal  of  the  Society  of  Dyers 
and  Colourists 

Journal  of  the  Washington  Acad- 
emy of  Sciences 

KoUoid-Zeitschrift 

L'Industria  Chimica 

Memoirs  of  the  College  of  Science 
andEngineering,Kyoto  Imperial 
University 

Memoriale  des  Poudres  et  Salp6tres 

Metall  und  Erz 

Metallurgical  and  Chemical  Engi- 
neering 

Mining  and  Engineering  World  . . 

Mittheilungen  aus  dem  koniglicheu 
Materialpriifuugsamt  zu  Gross- 
Lichterfelde   West 

Mittheihmgen  aus  der  Central- 
stelle  fiir  wissenschaftlich-tech- 
nische  Untcrsuchuiigen 

Mittheilungen  des  k.k.  Tech- 
nischen  Versuchsamtes 

Monatshefte  fiir  Chemie  der  kaiser- 
lichen  Akademie  der  Wissen- 
schaften,  Wien 

Moniteur  Scientifique 

Oesterieichische     Zeitschiift     fiir 

Berg-  und  Hiittenwesen 
Oil,  Paint,  and  Drug  Reporter  . . 

Paper  Making 

Papier-Fabrikant  . . 

Perfumery     and     Essential     Oil 

Record 
Petroleum  . . 

Pharmaceutical  Journal  . . 
Philippine  Journal  of  Science    '. . 

Philosophical  Magazine  and  .Jour- 
nal of  Science 
Photographic  Journal 


J.    Coll.    Eng.,   Univ. 

Tokyo 
J.  Coll.  Science,  Tokyo 


J.  Franklin  Inst. 

J.  Gasbeleucht. 

J.  Gas  Lighting 

J.  Ind.  Eng.  Chem. 

J.  Inst.  Brewing 
J.  Inst.  Mech.  Eng. 

J.  Inst.  Petroleum 

Tech. 
J.  Phys.  Chem. 
J.  Pharm.  Chim. 

J.  prakt.  Chem. 

J.  Soo.  Arts    . . 


J.    Russ.    phvs.-chem. 

Soc. 
J.  Soc.  Dyers  and  Col. 

J.  Wash.  Acad.  Sci.  . . 

Kolloid-Zeits. 

L'Ind.  Chimica 

Mem.Coll.Sci.  and  Eng. 
Kyoto  Imp.  Univ. 

Mem.   Poudres  et  Sal- 

pStrcs 
Metall  u.  Erz  . . 

Metall.  and  Chem.  Eng. 

Min.  and  Eng.  World 
Mitt.  k.  Materialpriif. 

Mitt.  Centralst.  AViss.- 
techn.  Unters. 

Mitt.       k.k.       Techn. 

Versuchsamtes 
Monatsh.  Chem. 


Monit.  Scieut. 

Oestcrr.    Z.    Berg-    u. 

HUttenw. 
Oil,   Paint,  and  Drug 

Rep. 
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Papierfabr. 
Perfumery  and  Essent. 

OU  Rec. 
Petroleum 

Pharm.  J. 
Philippine  J.   Sci. 

PhU.  -Mag 
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The  Institution,  17,  Gracechurch  Street,  London,  E.C. 
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J.    A.    Barth,    Dorrienstr.    16,    Leipzig,    Germany. 

M.  26.50  per  annum. 
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2419,    Greenmount  Avenue,  Baltimore,  Md.,  U.S.A. 

25  cents  ;  50  c.  for  July,  Aug.,  and  Sept.  numbers. 
T.  Steinkopff,  Bismarckplatz  16,  I.,  Dresden-A,  14, 

Germany.     M.  3 — 4. 
Associazione    Chimica    Industriale,    Via    Roma    28 

(GaUeria  Nazionale  Scala  A),  Turin,  Italy.     Lira  1. 
The  University,  Kyoto,  Japan.     Yen  0.65. 


Gauthier-Villars,    55,    Quai   des   Grands   Augustins, 

Paris.     S2. 
W.  Knapp,  Miihlweg  19,    Halle  on  Saale,  Germany. 

M.  28  per  annum. 
McGraw    Publishing    Co.,    239,    West    39th   Street, 

New  York  City,  U.S.A.     10s.  per  annum. 
Monadnock  Building,  Chicago,  111.,  U.S.A.     10  cents. 
Julius   Springer,   Linkstrasse   23/24,    Berlin.    W.    9, 

Germany.     JI.   16  per  annum. 


Prof.    Dr.    W. 
Germany. 


Will,    Neu-Babelsberg,    bei    Berlin, 


Verlag  der   k.k.   Hof-   und   Staatsdruckerei,   Wien. 

Austria. 
A.  Holder,  Rot  bent  hurmstrasse  25,  Wien  I,  Austria. 

M.   16.50  per  annum. 

Dr.  G.   Quesneville,   12,  rue  de  Buci,  Faubourg  St. 

Germain,  Paris.     2  fr. 
Kohlmarkt  20,  Wien  I,  Austria.     Kr.  28  per  annum. 

100,  WilUam  Street,  New  York  City,  U.S.A.     $6  per 
annum. 

5,  Ludgate  Circus  Buildings,  E.C.     5s.  per  annum. 
Otto  Eisner,  Oranienstr.  140-142,  Berlin,  S.  42.     50  Pf. 

6,  Serle  Street,  London,  W.C.     Is. 

Verlag    fiir    Fachtliteratur,    Motzstrasse    8,    Berlin, 

W.  30.     M.  1.50. 
150,  Holborn,  London,  E.C.     6d. 
Bureau     of     Science,     Manila,     Philippine     Islands. 

50  cents. 
Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street, 

London,  E.C.     2s.  6d. 
Harrison  and  Sons,  45,  Pall  Mall,  London,  S.W.     Is. 
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JOUBXAL. 


Abbreviation. 


Addrbss  of  Publisher  and  Price. 


Proceedings     of     tlu'     .American 

Society  of  Civil  Engineers 
Proceedings     of     the     Engineers' 

Society  of  WesternPennsylvnnia 
Proceedings  of  the  Faraday  Society 
Proceedings  of  tlie  Institution  of 

Civil   Engineers 
Proceedings  of  tin    Institution  of 

Mining  and  Motallnrgy 
Proceedings  of  the  Royal  Society 

Rccueil    des   Travaux    Chiiuiques 

de  Pays  IJas 
Rovue     fit^neralc     des     JIatiei-es 

Colorantes 
Rsvue  dc  .\Ktallurgie 

School  of  Mines  Quart-erly 

Science      R<'port3      of      Tolvoku 

Imperial  University 
Scientific  American 
Scientific      Proceedings     of      the 

Royal  Dublin  Society 
Silikat-Zeitsehrift  . .       "  . . 

Sitzungstwrichtc  der  Koniglicb, 
Preussischen  Akademie  de 
Wissenschaften 

Sprechsaal  . . 

Stahl  und  Ei.sen    . . 


Tomndnstrie-Zcitung 

Transactions  of  the  American 
Ceramic    Society 

Transactions  of  the  American 
Electrochemical  Society 

Transactions  of  the  American 
Foundryracn's  Association 

Transactions  of  the  American 
Institute  of  Metals 

Transactions  of  the  .\merican 
Institute  of  Chemical  Engineers 

Transactions  of  the  Australian 
Institute   of   Mining    Engineers 

Transactions  of  the  English  Cera- 
mic Society 

Transactions  of  the  Institute  of 
Metals 

Transactions  of  the  Iron  and  Steel 
Institute 

Transactions  of  the  North  of  Eng- 
land Institute  of  Mining  and 
Metallurgy 

Tropenpflanzcr 

United   States   Bureau   of   Mines, 

Bulletins  and  Technical  Paper.a 
United  States  Commerce  Reports, 

Daily     Consular     and      Trade 

Reports 
United     States     Department     of 

Agriculture  Bulletins 
Wasser  und  Gas    . . 
West  Indian  Bulletin 
Wocbenblatt    fUr    Papierfabrika- 

tion 
Wocbcnschrift  fiir  Brauerei 


Zoitschrift  der  analj'tisehenChcmie 
Zeitschrift         fiir         angewandte 

Chemie 
Zeitschrift       der      anorganischen 

Chemie 


Proc.  Amer.  Soc.  Civ. 

Eng. 
Proc.  Eng.  Soc.  W.  Pa. 

Proc.  Faraday  Soc.  . . 
Proc.  Inst.  Civ.  Eng. . . 

Proc.   Inst.   Min.   and 

Met. 
Roy.  Soc.  Proc. 

Rec.  Trav.  Chim.  Pavs- 

Bas 
Rev.  06n.  Mat.  Col.  . . 

R:v.  Met 

Sch.  Mines  Quart.     . . 

Sci.   Reports,  Tohoku 

Imp.  Univ. 
Sclent.  Amer. 
Sclent.      Proc.      Roy. 

Dublin  Soc. 
Silikat-Zcits 

Sitzungsber.  Kgl.  Prcuss. 
Akad.  Wiss. 

Sprechsaal 

Stahl  u.  Eisen 

Tonind.-Zeit 

Trans.    Amer.    Ceram. 

Soc. 
Trans.  Amer.  Electro- 

chem.  Soc. 
Trans.  Amer.  Foundry- 

mer's  Assoc. 
Trans.      Amer.      Inst. 

Metals 
Tr.  Amer.  Inst.  Chem. 

Eng. 
Tr.  Austral.  Inst.  Min. 

Eng. 
Trans.    Engl.    Ceram. 

Soc. 
Trans.  Inst.  Metals  . . 

Trans.  lion  and  Steel 

Inst. 
Tr.  N.  Eng.  Inet.  Min. 

and   Met. 

Tropenpflanzcr 

U.S.  Bureau  of  Mines, 
Bull.  &  Tech.  Papers 
U.S.  Comm.  Rept. 


Bull.  U.S.  Dept.  Agric. 

Wasser  u.  Gas 
West  Ind.  Bull. 
Wochenbl.  Papierfabr. 

Woch.  f.  Brau. 

Z.  anal.  Chem. 
Z.  angew.  Chem. 

Z.  anorg.  Chem. 


220,  West  57th  Street,  New  York  City,  U.S.A.      $8 

per  annum. 
2511,   Oliver   Building,   Pittsburg,   Pa.,   U.S.A.     50 
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The  Secretary,  82,  Victoria  Street,  London,  S.W. 
The  Secretary,  Great  George  Street,   London,   S.W. 

1,  Finsbury  Circus,  London,  E.C.     2Is.  per  annum. 

Harrison  and  Sons,  45,  St.  Martin's  Lane,  London, 
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A.  W.  Sijthoff,  Leiden,  Holland.     6  fl.  per  volume. 

L.  Lefevre,  4,  rue  de  Stockholm,  Gare  St.  Lazare, 
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|)i;\  l^LOl'.MKNT   OF  CflEl\nrAT,   T^vrnrSTUY 
IN  CANADA. 

HY  T.   n.   WARDLEWORTH. 

Thi^  Canmliaii  Section  of  the  Society  of 
Chemical  Indiistrv  at  its  opening  meeting 
for  the  season  1914 — 15  finds  the  interests  it 
represents  in  a  position  not  likely  to  recur  for 
many  a  lonir  decade.  Supplies  of  very  necessary 
materials  can  no  longer  be  secured  from  their 
usual  sources,  and  we  are  compelled  not  only  to 
look  elsewhere  for  the  poods,  but  to  take  steps 
that  such  a  contingency  does  not  arise  again. 
by  seeing  to  what  extent  we  can  provide^  such 
products  in  our  own  country,  whfch'  is  so  rich  in 
natural  resources. 

It  would  appear,  therefore,  that  our  Society  is 
fulfilling  its  functions  in  a  most  pronounced  way, 
when  it  takes  upon  itself  the  task  of  ascertaining 
(o  what  extent  the  chenii<-al  industries  of  the 
country  can  best  be  helped,  and  as  far  as  possible 
extended,  to  meet  the  needs  of  the  present  and 
the  greater  demands  of  the  future.  We  may  have 
to  a-sk  our  Government  to  assist  us  in  this  work, 
and  we  believe  we  shall  have  a  sympathetic 
hearing  when  we  present  our  claims. 

No  nation  ha.s  been  able  to  compete  against  the 
scientifically  managed  manufactures  of  Germany, 
manv  of  the  most  important  of  which  were 
originally  instituted  in  England,  France,  or  the 
Unitea  States.  No  other  country  can  boast  of  a 
single  business  combination,  comprising  three  firms 
(the  chemical  factories  of  Klberfeld,  Ijudwigshafen. 
and  Trei)tow),  which  employs  over  seven  hundrefl 
qUaTifled  chemists.  And  yet,  in  spite  of  the  unique 
facilities  already  afforded  by  Germany  for  the 
prosecution  of  pure  science,,  further  aid  has  been 
demanded  and  granted.  The  German  govern- 
ment- ha.S  for  many  yeai-s  endowed  the  universities 
and  technical  schools — which  iiideed  are  under 
the  direct  control  of  the  State — with  annual  sums 
vastly  greater  than  those  applied  to  siinilar 
purposes  in  England.  In  addition  to  this  indirect 
metnod  of  furthering  the  progress  of  science,  a 
Society  for  the  Promotion  of  Science  has  recently 
been  constituted. 

The  society  in  r|uestion  is  the  Kaiser-Wilhelm 
Society,  which  defines  in  its  first  statute  its 
primary  object  :  "  To  promote  the  sciences, 
especially  by  the  foundation  and  support  of 
scientific  institutes  of  research."  The  income  of 
the  society,  subscribed  by  private  individuals  or 
by  firms,  will  I)e  devoted  to  the  est.ablishment  of 
institutes  of  research  in  whfch  distinguished 
investigators  in  the  various  branches  of  science 
■vHlI  be  afforded  facilities  and  means  for  the  prose- 
cfltion  of  their  chosen  problems. 

In  prosperous  times,  the  Canadian  manufacturer 
thinks  that  he  has  no  need  of  scientific  assistance  : 
in  times  of  had  trafle  he  believes  that  he  cannot 
afford  it. 

.\s  a  countrv  Canada  is  blessed  with  manifold 
natural  advantages — r)Ur  mines  give  us  arsenic, 
antimony,  cobalt,  nickel,  copper,  platinum,  osmir- 
idium.  "gold,  phosphates,  magnesite,  silver, 
chromium,  tungsten,  molvbdenum,  barytes,  mica, 
graphite,  asbestos,  lime,  salt,  shale,  and  coal.  There 
is  no  reason  why  many  of  the  metals  should  not 
be  refined  in  Canada.  Why  should  all  our  crude 
nickel  go  abroad  to  be  purified  ?  Why  should 
we  not  make  our  own  copper  sulphate — hundreds 


of  tons  of  which  are  imported  every  year  ?  Phos- 
phatic  rock  with  all  its  possibilities  is  to  be  found 
in  large  quantities  within  a  hundred  miles  of 
Montreal.  Tons  of  niagnesium  carbonate  and 
calcined  magnesia  are  imported  every  year  :  yet 
we  have  large  supplies  of  the  crude  material 
within  easy  reach  of  Montreal.  There  is  a  very 
large  deposit  of  fine  grade  magnesia  near  Ottawa 
which  is  suitable  for  many  purposes,  but  would  be 
peculiarly  adapted  for  fire-brick  were  it  not  for 
the  fact  that  it  lacks  a  small  percentage  of  iron, 
a  trace  practically,  and  this  want  constitutes  the 
difference  between  an  excellent,  fire-brick  magnesia 
and  one  whdch  is  of  no  vahie  at  all.  One  method 
suggested  is  simply  to  add  the  iron,  but  it  is 
stated  that  large  sums  of  money  have  been  spent 
in  this  direction  without  success.  It  is  a  problem 
for  the  younger  chemists,  who  will  turn  our 
wonderful  deposits  of  magnesite  into  a  commercial 
))roposition  of  exceeding  value  if  they  can  only 
find  the  missing  link.  There  is  an  ever-increasing 
demand  for  barium  peroxide,  and  while  there  are 
large  supplies  <if  barytes  in  Nova  Siotia  we  do  not 
produce  an  ounce  of  the  peroxide,  bringing  it  all 
from  England  and  Germany.  Graphite  is  to  be 
found  here,  and  as  the  price  of  pencils  is  likely  to 
be  advanced,  would  it  not  be  worth  while  to  pay 
attention  to  the  compounding  of  graphite  for 
making  pencils  ?  It  we  Are  successful  we  may  be 
sure  our  wood  workers  would  do  the  rest.  Why 
should  our  phosphorus  go  abroad  and  come  back 
in  the  form  of  phosphoric  acid,  the  various  phos- 
phates, phosphides,  and  hypophosphites,  at  enor- 
mously enhanced  prices  ?  In  Nova  Scotia,  it  is 
said  there  are  enormous  deposits  of  shale,  now  the 
suljject  of  financial  development.  Instead  of 
shipping  the  shale,  why  should  we  not  make  the 
finished  products  ?  It  is  true  that  we  are  doing 
something  practical  with  our  salt  deposits,  but  it 
seems  to  me  that  our  enormous  imports  of  bleach 
ought  to  suggest  a  great  extension  of  this  work. 

Turning  to  wood  products,  we  now  make  wood 
alcohol,  acetone,  acetic  acid,  acetates  of  lime  and 
soda,  and  formaldehyde.  Why  cannot  we  make 
also  glacial  acetic  acid  ?  We  produce  the  80  % 
acid,  but  import  the  99%. 

In  some  directions  we  are  doing  well — the 
c.alcium  carbide  industry  is  well  estahlished,  and 
we  are  beginning  to  supply  the  world,  thanks  to 
our  supplies  of  raw  materials,  our  magnificent 
water  powers,  and  the  initiative  and  energy  of  the 
manufacturers.  The  same  company  is  about  to 
produce  ferro-silicon,  and  it  will  be  on  the  market 
at  an  early  date.  We  may  expect  cyanamide  and 
probably  other  products  from  atmospheric  nitrogen 
in  the  near  future. 

We  also  produce,  and  produce  well,  commercial 
sulphuric,  hyrlrochloric,  and  nitric  acids,  but  we 
do  not  make  as  nuich  use  of  this  fact  as  we  might 
in  other  branches  of  chemical  industry  by  the 
production  of  resultuig  compounds. 

Glycerin  we  now  refine  in  two  centres,  Montreal 
and  Toronto,  and  excellent,  results  are  given  by 
both  factories. 

Ethyl  alcohol  is  also  produced  in  this  country 
— a  fact  appreciated  by  many  of  our  members — 
but  it  seems  to  me  that  it  is  "our  duty  to  ask  the 
Government  for  the  privilege  of  free  alcohol  for 
technical  purposes.  It  is  said  that  the  refusal  of 
the  British  Government  to  give  permission  for  the 
use  of  free  alcohol  to  the  infant  aniline  industry 
was  the  main  cause  of  its  decline  and  transfer  to 
Germany.  I  have  been  informed  that  the  Govern- 
ment is  in  many  respects  favourable  to  duty-free 
alcohol  for  chemical  manufactures,  but  those  who 
apply  to  the  Government  will  have  to  be  very 
explicit  in  their  reasons  for  wanting  duty-free 
alcohol.  Would  it  not  be  possible,  while  dealing 
with  this  question,  to  know  more  of  the  develop- 
irient  of  ethyl  alcohol  from  sawdust  ?     Under  the 
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head  of  alcohol,  would  it  not  be  within  reasonito 
ask  the  Goveininent  to  make  arrangements  where- 
by manufacturers  in  this  country  could  use  the 
fusel  oil,  most  of  which  is  now  sent  to  the  States 
and  comes  back  to  us  as  ■'  banana  oil,"  so  largely 
used  by  the  bronze  paint  people,  and  also  as 
aniyl  acetate  'i 

We  are  as  a  country  very  short  of  potash  as  a 
product.  In  the  past  we  used  to  produce  a  large 
quantity  of  potassium  carbonate,  but  this  seems 
to  have  fallen  olf  considerably  ot  late  years,  due 
probably  to  the  fact  that  so  much  of  the  country 
has  been  cleared  that  there  is  not  now  the  same 
opportunity  of  collecting  the  ashes  as  in  the  old 
days.  At  the  same  time  we  have  recently  heard 
of  a  process  for  getting  potash  from  sawdust,  but 
as  the  yield  is  only  about  o%,  it  is  to  be  feared 
that  the  process  would  not  be  profitable.  The 
utilisation  of  sawdust  as  a  basis  for  the  manufacture 
o£  either  potash  or  oxalic  acid  might  be  seriously 
considered,  as  we  have  abundant  supphes  of  raw 
material,  wliich  at  the  present  time  constitutes 
nothing  but  an  amioying  problem  to  the  producers. 
Another  source  of  potash  available  to  us  at  the 
present  time  is  felspar.  We  beUeve  there  are  large 
deposits  of  felspar  in  the  ueighbom-hood  of  fiings- 
ton,  containing  about  l^°o  oi  potash,  and  tlie 
problem  is  to  extract  this  on  a  satisfactory  basis. 
1  have  recently  come  in  contact  «ith  another 
process  which  appears  to  be  successfiil.  Although 
dealing  with  a  very  much  higher  class  of  material 
which  comes  from  somewhere  down  the  .St. 
Lawrence,  still  in  my  opinion  it  shows  that  the 
problem  may  be  solved.  There  is  also  the 
prospect  of  potash  deposits  being  found  in  British 
Columbia. 

Carbohc  acid  is  being  produced  in  diilerent  parts 
of  the  Dominion,  but  so  fai-  as  we  can  learn  there 
is  no  evidence  of  the  production  of  the  huer  grades, 
or  of  efforts  to  produce  absolute  phenol,  and  it 
would  appear  that  this  is  a  held  which  might  be 
cultivated  with  advantage,  because  we  have  very 
large  supphes  of  raw  material  and  the  demand  for 
carbohc  acid  in  the  Dominion  is  very  considerable. 
The  making  of  the  liner  grades  of  phenol  is  a 
dehcate  operation,  but  we  hope  that  in  the  near 
future  we  shall  have  offered  to  us  crystallized 
carbohc  acid  of  good  quahty  of  Canadian  rnanu-^ 
facture. 

The  paper  industry  seems  to  be  well  covered  by 
the  chemists,  but  1  think  the  manufacturers  could 
devote  some  attention  to  i>arcliment  paper  in  all 
its  forms.  We  import  enormous  quantities  of  this 
article  from  Europe.  As  we  have  the  primary 
materials  here  in  such  abundance,  it  should  be 
possible  for  us  to  produce  on  the  spot  parchment 
paper  equal  to  any  in  the  world. 

Ammonia  is  produced  in  large  quantities  and  of 
excellent  quality  in  the  Dominion,  but,  so  far,  u  e 
do  not  seem  to  have  succeeded  in  making  the 
carbonate  to  compete  with  either  the  American 
or  the  English,  and  this  is  a  point  which  1  thuik 
might  be  taken  up  with  advantage  by  our  Canadian 
chemists,  as  we  import  large  quantities  of  this 
particular  article. 

Allied  to  the  production  of  ammonia  is  the 
naphthalene  industry,  and  so  far  we  have  been 
able  to  produce  a  grade  of  flake  naphthalene  which 
compares  favourably  with  the  Enghsh  and  American 
products,  but  it  is  open  to  some  objections  which 
affect  its  sale  to  the  general  public,  in  any  large 
measure.  But  the  manufactiuers  hope  at  an  early 
date  to  produce  not  only  Hake  but  ball  naphthalene 
as  well,  of  an  improved  quahty. 

I  have  outlined  some  of  the  lines  on  wliich  the 
energies  of  our  chemists  maj-  be  directed  for  the 
development  of  the  chemical  industry  in  Canada, 
and  I  feel  sure  that  we  are  capable  in  Canada  of 
very  largely  extending  the  area  of  our  usefulness 
in  the  domain  of  chemistry.     We  must  look  to  the 


Government  and  our  richer  citizens  for  assistance 
to  foster  research,  as  I  am  convinced  that  a  great 
deal  of  the  value  of  the  future  work  will  depend 
largely  upon  research  carried  on  to-day  by  our 
master-thinkers  in  Canada.  We  should  depend 
not  too  much  upon  the  illusive  prospects  held  out 
by  the  abrogation  of  patents  or  anything  of  that 
kind,  but  rather  should  we  look  to  our  younger 
chemists  to  throw  themselves  into  the  fields  of 
earnest  work  for  the  improvement  of  old  processes 
and  development  of  new  ones. 

I  feel  (confident  that,  as  we  arc  the  followers  of 
men  who  have  made  the  forests  of  Canada  ring 
with  their  axe  and  have  not  [ieeu  dismayed  by 
the  obstacles  opposed  to  them,  we  shall  have 
the  opportunity  and  the  will  to  exercise  our  talents 
and  our  energj-  for  the  liuilding  up  of  a  greater, 
a  richer,  and  a  constantly  progressive  chemical 
industry  worthy  of  the  growing  Dominion  of 
Canada. 

DlSCU-SSION. 

Jlr.  Herbert  J.  S.  Dexnisox  wTote  as  follows :  - 

The  chemical  industry  is  one  which  will 
probably  be  more  closely  affected  than  any  other  by 
the  present  war,  as  Germany  in  particular  is  noted 
for  its  activity  in  the  chemical  sciences  and  there 
are  probably  many  patents  on  valuable  chemical 
products  and  processes  which  may  come  mthin 
the  scope  of  some  of  your  members.  The  value 
of  patent  rights  as  an  incentive  to  persons  or 
firms  developing  the  various  arts  is  not  generally' 
realised,  but  the  British  Government  passed  an 
Act  shortly  after  the  declaration  of  War  whereby 
the  British  Board  of  Trade  was  empowered  t<> 
order  the  avoidance  or  suspension  in  whole  or  in 
part  of  any  patent,  design,  or  trade  mark  or  ot 
any  license  under  such  held  by  a  subject  of  any 
state  at  war  with  His  Majesty. 

The  Canadian  Government  followed  suit,  but 
the  Canada  War  Measures  Act  of  1914  only 
relates  to  patents.  These  Acts  have  been  very 
much  misquoted  and  misunderstood  in  that  these 
patents  are  not  thrown  open  to  the  public  generally, 
but  the  Commissioner  of  Patents  is  empowered 
to  order  the  avoidance  or  suspension  of  any  patent 
or  license  thereunder  owned  by  a  subject  of  a 
state  at  war  with  His  Majesty,  and  he  may  grant  a 
license  to  anyone  applying  therefor  upon  such 
terms  and  conditions  as  he  may  think  fit,  hut  he 
may  require  the  applicant  to  show  ii  bona  fidi' 
intent  to  manufacture  or  operate  under  the  patent 
and  that  the  granting  of  such  hcense  will  be  in  the 
general  interests  of  the  country  or  of  a  section 
of  the  community  or  of  the  trade.  It  is  also 
provided  that  if  a  person,  during  the  period  of 
such  jivoidance  or  suspension  should  have  made 
application  for  and  obtained  a  Ucense,  begins 
to  manufacture,  use  or  sell  the  patented  invention 
or  to  operate  under  a  patented  process,  such 
person  may  continue  to  so  manufacture  or  operate 
the  invention  without  interference  and  without 
having  to  account  to  the  original  owners  of  the 
patents. 

It  is  within  the  power  of  the  Commissioner  of 
Patents  to  grant  one  or  more  licenses,  but  he  may 
at  his  absolute  discretion  revoke  the  order  of 
avoidance  or  suspension  and  further  refuse  later 
apphcants  on  the  ground  that  the  puljlic  is  already 
lieing  served  by  license  already  grant<>d.  In 
this  maimer  manufactui'ers  desiring  to  utilise 
a  special  process,  which  will  require  a  considerable 
outlay  of  money  or  experiment,  may  be  assured 
an  exclusive  license,  or  at  least  Umitations  in 
the  granting  to  others. 

In  regard  to  foreign  patents,  Canadians  owning 
patents  in  any  of  the  lielligerent  or  neutral 
countries  may  rest  ussuied  tliat  these  will  be 
maintained  in  fidl  force  and  effect,  even  in  Germauv 
or  Austria,  as  the  British  Government  has  issued 
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a  license  under  which  members  of  the  Chartered 
Institut-p  of  Patent  Agent.s  in  Txindon  may  pay 
any  fee.s  necessary  for  obtaining  the  grant  or 
for  obtaining  the  renewal  of  pati-nt.s  or  tlic 
registration  of  designs  or  lradt>  marks  or  renewal 
of  such  registration  in  an  enemy  country.  Exi.sit- 
ing  patents  may  thu.'s  be  kept  in  full  force  and 
effect  or  new  applications  filed  which  under  the 
various  international  laws  must  be  filed  \\  ithin 
certain  dearly  defined  jieriods  following  the  filing 
in  the  home  countries. 

Mr.  Mii,ij<  said  that  the  reason  wliy  Canada  did 
not  produce  chemicals  was  largely  due  to  lack  of 
knowledge.  Canadian  markets  for  chemicals  were 
not  so  lai-ge  as  those  of  other  countries,  and 
consequently  Canada  covdd  not  produce  on  the 
same  scale  as  Germany.  On  the  other  hand 
many  chemicals  were  very  high  in  price  because 
they  were  brought  from  long  distances.  Therefore, 
while  the  demand  in  Canada  was  not  big  enough 
to  start  many  industries,  yet  it  should  eventually 
be  profitable  to  develop  some  lines  on  a  small 
scale.  It  would  not  be  wise  to  attempt  industries 
which  necessitated  raw  materials  not  easily  obtained 
in  Canada,  for  instance  the  dye  industry,  but 
a  number  of  small  things  could  be  manufactured 
in  Canada,  and  should  be  attempted  at  once. 
The  raw  materials  produced  in  Canada  were  the 
basic  ones,  and  this  was  unfortunate  in  one  sense, 
because  it  meant  that  the  quantities  handled  had 
to  be  fairly  large  ;  against  that  must  be  put  the 
advantage  of  having  the  raw  material  on  the 
.spot.  SJver  nitrate  had  already  been  made  in 
Canada,  and  there  were  many  other  things  of  a 
like  nature.  Canada  had  imported  many  things 
from  Germany  merely  because  they  were  easily 
obtained  and  not  because  they  could  not  be  made 
in  Canada. 

Mr.  Thoms  said  that  oxaUc  acid  should  have 
been  made  from  sawdust  in  Canada  long  ago. 
No  country  had  more  sawdust  than  Canada,  and 
caustic  soda  was  also  plentifxil.  The  great  bulk 
of  the  oxalic  acid  used  in  Canada  came  from 
Germany  and  was  made  syntheticall\'.  Before 
the  war  the  price  had  been  $6.00  per  cwt.,  but 
almost  immediately  it  had  risen  to  $23.00. 

A'ery  little  silver  nitrate  was  imported  because 
Canada  was  one  of  the  largest  producers  of  silver 
in  the  world,  and  the  nitrate  was  very  easily 
made.  Regarding  the  alcohol  (juestion,  the 
duty  the  Government  had  demanded  wafi  $1.90 
per  proof  gallon,  and  $2.10  including  war  tax. 
.Manufacturers  of  ether  and  chloroform  in  the 
U.S.A.,  where  they  had  duty-free  alcohol,  had  a 
cheap  alcohol  of  sulRcient  purity  to  allow  them 
to  make  ether  and  chloroform  and  sell  it  in  Canada 
at  a  price  lower  than  the  cost  of  the  necessary 
alcohol  alone. 

Mr.  Goodwin  suggested  that  the  sawdust 
might  be  used  in  making  dolls,  which  had  to  be 
painted  :  paratflu  wax  was  used  to  make  the 
faces.  There  were  in  Canada  unusual  possibilities 
in  the  supply  of  the  rare  elements,  such  as 
molybdenum.  Was  there  any  reason  why  they 
should  not  manufacture  the  iron  alloys  and  other 
products  ba.sed.  for  example,  on  molybdenite, 
sufficient  for  their  own  needs,  and  prol)ably  ;i 
large  quantity  for  the  United  States  ?  The 
attempt  to  manufacture  potash  from  felspar 
at  Kingston  ba/1  not  been  very  promising  up  to  the 
pi-esent  :  but  under  conditions  such  as  now 
existed  it  would  V)ring  .some  of  the  processes  within 
reach  of  a  margin  of  profit.  Whether  conditions 
would  continue  for  long  enoueh  to  give  them  a 
good  start  was  the  problem.  They  had  been 
trying  at  Kingston,  with  good  prospects  of  success, 
to  make  the  potash  contents  of  felspar  available 
for  agricultural  purposes  without  extracting  it 
from  the  felspar.  Government  assistance  in 
effort*  to  extend  manutactutes  might  be  dangerous 


in  some  ways.  For  instance,  the  German 
Government,  in  order  U>  stimulate  beet  sugar 
manufacture  in  Germany,  had  given  considerable 
rebate  upon  all  sugar  exported.  Large  manu- 
facturers had  sold  their  sugar  in  foreign  markets 
at  a  lower  rate  than  in  home  mai'kets.  Germany 
also  exported  great  quantities  of  fruit  which 
Great  Britain  had  made  into  jams  and  exported 
hack,  and  undersold  the  Gel-mans  in  their  own 
markets. 

Mr.  Mil.r.AR  said  that  they  could  not  hope  to 
make  copper  -sulphate,' the  Larger  part  of  which 
came  from  the  copper  refineries  in  the  United 
States.  It  was  a  by-product  of  the  tank  liquor, 
and  could  be  bought  for  barely  the  price  of  the 
copper  it  contained.  Hydroquinone  could  be 
produced  fairly  cheaply.  It  had  risen  from 
$1.00  a  pound  to  $4-.5.00  a  pound.  The  trouble 
seemed  to  be  that  the  gas  companies  did  not 
make  the  same  use  of  their  tar  products  as  was 
done  in  Germany. 

Mr.  G.  W  Chadsey  said  that  it  was  a  tremendous 
problem  to  undertake  the  manufacture  of  any 
materials  which  had  involved  a  great  deal  of 
research.  They  could  not  expect  to  go  into  the 
market  against  the  Germans  without  some  of 
their  experience.  One  way  was  to  start  on  easy 
things  and  work  up. 

Mr.  B.  I;.  Emslie  said  that  patents  in  regard 
to  felspar  as  a  source  of  potash  had  been  numerous, 
but  none  of  them  had  been  really  successful. 
The  first  one  granted  was  in  about  1860.  The 
U.S.  Government  had  appropriated  a  sum  annually 
to  be  expended  in  the  exploitation  of  the  actual 
solution  of  the  potash,  so  far  with  very  little 
.success.  One  source  of  potash  was  the  kelp 
on  the  Pacific  Coast,  but  the  amount  was  small 
and  in  any  case  could  not  compete  with  the 
German  product.  A  process  had  lately  been 
introduced  at  Kingston  as  a  result  of  which 
it  was  said  that  a  50%  article  would  be  sold  at 
$50.00  a  ton.  It  was  questionable  if  it  would  bo 
profitable  to  erect  an  expensive  plant,  because 
as  soon  as  the  war  was  over  the  German  product 
would  come  in  again  and  it  would  be  impossibh- 
to  compete  with  it.  Wood  ashes  had  been  quoted 
as  a  possible  solution,  and  were  extensively  used. 
These  might  be  got  from  sawdust,  which  contained 
potash  up  to  3%  of  the  ashes.  Good  hardwood 
had  reached  5%,  sometimes  more,  but  the  average 
was  certainly  lower.  Just  before  the  war  a  deposit 
bad  been  reported  near  Sussex,  N.B.,  but  a  sample 
of  drillings  had  shown  only  a  slight  trace  of 
potash  in  it.  Recently  it  had  been  stated  that 
further  operations  had  revealed  carnallite.  On 
investigation  they  had  found  that  there  had  been 
,  no  further  operations,  but  a  German  Potash 
i  Company  believed  that  those  deposits  had  been 
formed  much  in  the  same  way  as  the  German 
deposits  :  tidal  waves  had  come  in  from  the 
Bay  of  Fundy  and  evapor.ated  in  a  dry  climate. 
Alunite  used  as  a  fertiliser  in  a  mixture  with 
carnotite  had  been  very  successful,  and  had  given 
results  fully  equal  to  German  salts. 

.Mr.  SouTirwoRTH  said  that  the  cobalt  business 
had  been  a  very  close  secret  for  many  years.  A 
process  leading  to  cobalt  oxide  had  been  worked 
out  at  Queen's  College  and  put  in  operation  at  their 
own  plant  and  the  Coniagas  reduction  works  at 
Thorold.  There  were  many  complications.  The 
ore  contained  among  other  metals,  cobalt,  nickel, 
silver,  and  arsenic.  A  good  many  of  the  chemicals 
they  were  now  using  were  manufactured  in 
Canada,  but  cyanide  was  not.  They  were  manu- 
facturing a  number  of  products,  particularly 
cobalt  oxide  and  cobalt  metal,  and  nickel  oxide 
and  nickel  metal. 

Mr.  E.  H.  WooDWORTH  said  that  the  Canadian 
Kodak  Company  was  now  putting  metol  on  the 
market,   calling   it   "  Elou,"    and    were   supplying 
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part  of  their  owu  lequircments.  That  had 
lowered  the  price  m  Canada  aud  the  United  States 
very  materially.  Hydroqiiinone  was  being  manu- 
factured in  the  States  and  could  now  be  obtained 
in  any  quantity.  The  cellulose  acetat*  film  was 
sstill  being  used,  but  was  likely  to  be  fliscarded 
in  favour  of  another  non-mflamuiable  film.  Eight 
tons  of  silver  nitrate  were  used  in  Canada  ea-.'h 
year. 

Mr.  A.  NiEGHOBN  said  that  if  a  manufacture 
was  carried  on  in  Clanada  under  German  Patents 
when  the  terms  of  peace  were  arranged,  the  original 
manufactm-er  holding  a  patent  would  imdoubtedly 
be  allowed  again  to  enter  into  competition  with  the 
manufacturer  in  a  British  Colony  who  had  obtained 
a  partial  patent.  That  was  only  fair.  That 
could  be  overcome  by  prohibiting  the  importation 
of  the  article  or  by  protection.  It  was  peculiar 
that  in  Canada  the  imports  totalled  nearly  three 
hundred  million  dollars  worth  more  than  exports. 
The  duty  on  chemicals,  dyes,  and  medicines 
averaged  under  6%  of  our  total  imports,  while 
the  general  tariff  for  the  two  last  fiscal  years  was 
something  over  16^%.  There  seemed,  therefore, 
room  for  some  protection  to  be  given  to  their 
young  chemical  industries.  There  were  physical 
difficulties  in  the  way  of  manufacturing  some 
things.  For  instance,  molybdenite  was  mined 
in  Canada  and  dredged  at  tide-water  in  Florida. 
The  Crovernment  could  not  protect  them 
sufficientlv  to  overcome  that.  There  was  room 
for  the  manufacture  of  several  chemicals  in  a 
small  way,  but  some  assistance  in  the  way  of 
protection  by  the  Government  might  be  necessary. 

Jlr.  Jas.  Turner  said  that  the  reasons  why 
England  had  not  been  prominent  in  the  dye 
industry  were  due  to  non-support  of  the  Govern- 
ment and  of  the  capitaUst.  There  was  unlimited 
capital  to  be  had  for  the  dye  industry  to-day, 
and  the  Government  had  taken  the  matter  up. 
In  future  England  would  be  one  of  the  largest 
producers  of  anihne  dyestuffs  and  pharmaceutical 
products  in  the  world.  They  had  made  a-  and 
0-naphthol,  H  and  G  acids,  and  such  things, 
but  had  not  manufactured  a  great  variety  because 
the  Germans  had  dumped  their  large  siu-plus  into 
England  the  same  as  sugar.  Furthermore,  in  such 
things  as  nitrite  of  soda  they  could  not  compote, 
as  the  Germans  made  it  by  the  lead  process,  and 
the  EngUsh  process  was  by  sulphur.  The  htharge 
and  other  German  by-products  had  made  it 
impossible  to  compete.  The  plant  where  they 
were  making  ti-naphthol.  a-naphthol,  H  and  G 
acids,  and  Cleve  acid  ought  in  6 — 12  months 
to  be  able  to  supply  enough  dyestuffs  for  England 
and  the  Colonies,  but  there  were  some  products 
which  could  not  be  made  on  account  of  com- 
plicated patents.  The  duty  on  ethyl  alcohol  and 
methyl  alcohol  had  been  a  iundrance  to  the  colour 
industry  for  a  long  time,  but  when  free  alcohol 
had  been  obtainable  tiiey  had  put  down  one  of 
the  largest  plants  in  the  world  for  making 
dimethylaniline.  Methyl  Violet,  Malachite  Greens, 
etc.  They  coidd  produce  as  much  basic  colours 
as  any  German  manufacturer.  If  such  a  plant 
were  started  in  f /anada  it  woidd  mean  not  only  a 
plant  for  manufacturing  dyes,  but  aUied  manu- 
factures, such  as  a  distillation  plant  for  coal  tar. 
The  processes  were  elaborate  and  the  consumption 
in  Canada  would  not  warrant  any  manufacturer 
putting  down  such  a  plant.  But  some  things 
could  be  manufactured  with  profit :  benzol  and 
nitrobenzol  for  instance. 

Mr.  R.  W.  Breadneb  said  that  so  far  as  he  was 
aware,  n,o  bonuses  were  being  granted  in  Germany 
on  sugar,  nor  did  the  granting  of  bonuses  ruin 
British  refineries.  In  Canada  raw  sugar  was  not 
entitled  to  entry  under  the  preferential  tariff  at 
the  British  preferential  rate  unless  produced 
on   Britash    territory,    and   imported   .direct,    *nd 


refined  sugar  was  not  entitled  to  the  preferen,tial 
rate  unless  it  was  made  from  raw  sugar  produced 
on  British  territory. 

BIr.  T.  H.  W.ARDLEWOB.TH  Said  that  the  history 
of  the  sugar  question  only  went  back  about  100 
years,  as  regards  bounties.  These  had  been 
j^istituted  by  Napoleon,  and  as  a  result  the  beet 
sugar  manufacture  was  developed,  bounties  having 
b,een  given  until  some  ten  years  *go  by  Germaiiy, 
Belgium,  Russia,  ai^d  France  under  convention. 
A  few  years  ago  that  convention  had  broken  up, 
and  there  was  no  bounty  system  to-day.  What- 
ever the  result  of  that  may  have  been  to  the  making 
of  jams  in  England,  to-day  England  commanded 
the  markets  of  the  enthe  world  in  confectionery, 
chocolate,  and  boiled  sugars.  From  tjie  refuse 
of  the  sugar  beet  was  produced  one  of  the  finest 
carbonates  of  potash,  99  9%,  and  far  more  suitable 
tljan  any  other  when  a  pure  article  was  required; 
it  might  be  made  in  Canada  shortly.  Canadian 
producers  of  silver  could  not  produce  metal  good 
enough  to  make  really  good  nitrate  without  a 
good  deal  of  trouble.  Some  refineries  left  in  it  a 
trace  of  copper  which  necessitated  re-working 
again  aud  again.  They  also  left  bismuth  and 
traces  of  other  metals.  What  was  wanted  in 
Canada  was  to  develop  existing  industries  and 
resources,  and  it  was  better  to  ask  not  for  pro- 
tection in  the  way  of  duty  so  much  as  help  from 
the  Government  in  industrial  research  work. 
The  Government  should  work  through  colleges 
and  institutions.  There  seemed  to  be  a  want  of 
co-ordination  between  the  Government  and 
educational  institution.s,  and  a  want  of  co- 
ordination between  the  technical  chemist  and  the 
manufacturer. 


London  Section. 


Meelinu   hdd   at   Burlington   House,    on    Monda//, 
Decepiber  1th,  1914. 
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ON  THE   REDUCTION  OF  THE  OXIDES  QP 
ANTIMONY    AND   BISMUTH    BY    THEIR 
SULPHIDES. 

BY    W.    R.    SCHOBLLER,    PH.D. 

Self-reduction,  or  the  hberation  of  a  metal  by 
interaction  of  its  oxide  and  sulphide  with  .simul- 
taneous evolution  of  sulphur  dioxide,  has  been 
applied  extensively  in  the  metallurgy  of  lead  and 
copper.  All  the  available  information  concerning 
the  Ijehavioiu'  of  other  metals  under  the  same 
conditions  appears  to  be  confined  to  iron  aud  anti- 
mony. Ferric  oxide  reacts  with  ferrous  sulphide 
and  produces  ferroso-ferric  oxide  (this  J.,  1913, 
1111)  ;  and  since  the  two  former  are  products  of 
the  action  of  heat  and  air  on  pyrites,  their  inter- 
action provides  a  simple  explanation  of  the 
presence  of  magnetic  oxide  of  iron  in  copper  mattes 
and  roasted  pyritic  ores  (this  J.,  19iy,  738).  Anti- 
monious  oxide  and  sidphide  are  invariably  stated 
to  fuse  together  without  decomposition,  forming 
"  antimony-glass  "  ;  on  the  other  hand,  according 
to  an  isolated  statement*  which  I  have  been  unable 
to  trace  to  its  original  source,  a  process  based  on 
the  reaction  between  antimony  tetroxide  and 
sulphide  is  used  "  in  some  places  "  for  the  pro- 
duction of  metal  ;  while  Schnabelt  sta,tes  that  tjie 
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t«t«oxide  and  sulphide  when  txisetl  together  yield  i 
autiuiouy-gla.«s.  In  a  previous  paper  uu  the 
rouipusition  of  li<|UttU'd  .sulphidi!  of  antimony  (tliis 
J.,  filM.  HJy).  1  have  shown  that  the  latter  con- 
tained a  rertajjj  proportion  ,of  unioiubined  metal 
liesiiles  a  considerable  nuantity  of  trjoxide,  from 
which  it  was  infcrrcil  thai  .<eJf-rciiucti(iii  hail  taken 
place  to  a  small  extent  while  the  nialeri^^l  Wi,is  in 
a  fused  condition. 

In  view  of  these  appaientJy  conflicting  state- 
iuent«,  1  have  thought  it  desirable  to  ascer(;un 
whether  the  formalion  of  antimony  by  the  inter- 
action of  the  suljdiiJe  and  oxide  is  possible,  fjind 
the  exi)erimi'ntal  evidence  niven  l)eloW  proves  this 
t-o  be  the  case,  but  only  under  certain  conditions 
which  wilj  be  des<Tibed  later.  The  follow  ing  J'acts 
have  been  established  in  the  course  of  this  research 
(tlie  ligiu-es  in  brackeits  refi-r  to  the  i^unfb.eis  pf 
t^c  experiments)  : 

Anti^iouy  tetroxide  containing  one  atom  of 
"active"  oxygen:  Sbo04  .Sb.Oj+O,  Reacts 
with  the  sulphide  just  below  the  fusion-point  of 
the  mixture  :  sulphur  dioxide  is  ^iven  oti'  in  pro- 
portion to  the  quantity  of  tetroxide  Jjresent.  and 
the  fused  mass  which  results  contains  trioxide 
and  sulphide  (2;  4).  It  follows,  then,  that  the 
coiu'se  of  .sxibsequent  self-reductiun  is  independent 
of  tie  nature  of  the  oxide  originally  present.  The 
folh^wing  equations  illuj>trat4}  thi.s  point  : — 


/  Sb,0,  -)-2SbiS,  ^SSbjSoO 
\3SbsP4-f7Sb,S3=10Sbs,S4O-fSO2 

(  2Sb',0 ,  -I-  Sb  ,S ,  =  3Sb  jSO  5 

V  ;!Sb  ,0  J  +  2.Sb  j.S  3  =  5.Sb  ,SO .  -)  St) . 


(1) 
(2) 

(3) 
(4) 


In  either  case,  the  solubility  of  the  resultant 
product  in  tartaric  acid  (=Sb203  content)  is  tlie 
same,  whether  the  trioxide  or  tetroxide  was  used. 
The  use  of  the  above  formula-  (SbjSjO,  oxysul- 
phide  ;  Sbj-SO,,  "  sulphoxide  ")  is  not  intended  to 
imply  that  the  corresponding  compounds  are 
formed  in  the  fusion,  as  this  is  quite  unlikely  ; 
but  it  is  a  convenient  means  of  denoting  the 
composition  of  the   two  mixtures. 

Antimony  trioxide  and  sidphide,  fused  together 
in  a  current  of  inert  gas  [e.g.,  carbon  dioxide), 
vield  metallic  antimony  and  sulpjiur  dioxide  : 
■  2.Sb,0,+8bj.S3=eSb-f3SOj  (or  Sb.SDs  = 
2i;^b -fSOj).  The  reaction  takes  place  in  presence 
of  an  excess  of  either  oxide  or  Adphide  (10  ;  11). 
It  begins  .soon  after  the  fusion-point  of  theniixtuie 
has  been  passed  (">)  and  beconies  rapid  at  higher 
temperatures  (8),  but  it  is  never  complete  on 
account  of  the  volatilisation  of  both  sulphide  and 
oxide  in  tlie  gas  current ;  the  highest  yield  of 
s-ulphur  dioxide  \\as  50%  of  the  theoretical  (9). 
^he  extent  of  the  reaction  increases  with  the 
r«atiye  surface  of  the  fysed  ma:?s  exjjosed  to  the 
g^s :  if  the  latter  be  introduced  mto  a  Kose 
.crucible,  tlie  fusion  product  coniiaiiis  but  little 
metal  (fl  ;  1 1).  whereas  the  use  of  a  porcelain  boat 
heafced  in  a  porcelain  tu"l>e  ensures  a  maxiunim 
yi^ld  (7-  ti).  The  foregoing  remarks  also  apply 
to  antihiony-glass  (11:15).  SletalJic  anthnorty  is 
liot  formed  if  the  oxide-sulphide  mixture  is  ffisetl 
in  a  crucible  under  a  layer  of  salt  (12  j  13).  A.close 
analogy  is  thus  established  between  the  conditions 
affectrng  self-reduction'  and  the  volatility  of  tjie 
metal  itself,  for  the  metal  volatilises  at  a  bright - 
red  heat  in  the  air.  or  in  a  current  of  a  gas,  but 
not  when  fused  under  a  layer  of  common  salt.* 
.\nother  example  of  the  volatility  of  antimony 
compounds  modifying  the  course  of  a  reaction  is 
quoted  from  Sch'nabelf  :  if  antimony  tetroxide 
be  ignited  with  diarcoal  and  alkali  carl>onates, 
metallic  antimony  is  obtained  ;  if  the  alkali  be 
omitted,  the  greater  part  of  the  antimony  will  be 


volatilised   as  trioxide,   a  small  pajcb  only   being 

obtained  in  the  metallic  state. 

The     observations     recorded      above     account 
for    the      formation     of      metallic    antimony     in 
certain      metallurgical      operations.         First,      if 
stibnite      is     roasted      with      insutlkient     access 
of  air,  .some  oxide  will  lie  formed  and  react  with 
the    unaltered    sidphide,    part    of    the    aidiniony 
separating  in  the  metallic  state.     This  is  demon- 
strated in  Exp.  Its,  the  two  stages  of  which  corre- 
spond to  tho.se  of  the  Flintshire  process  of  lead 
smelting,  except  that  in  the  case  of  antimony  a 
neutial  gas  current  has  to  be  maintained  during 
the     second     stage.     .Secondly,     as     regards     the 
liquation  process,  it  is  now  establislied  that  sell- 
reduction  is  the  cause  of  the  presence  of  reguline 
metal  in  crude  antimony  ;  no  doubt  the  air  charged 
with  sulphur  dioxide  rising  from  the  surface  of  the 
molten  material  plays  the  part  of  the  gas  current 
which  is  so  important  a  factor  in  this  reaction. 
It  was  ascertained  that  sulphur  dioxide  dpes  not 
reduce  antinionious  oxide  (17)  :  it  therefore  takes 
no   active   part   in   the   liberation   of   the   metal. 
Thirdly,  there  is  an  obvious  connection  belvs-een 
self-reduction  in  a  gas  current  and  the  converting 
of  stibnite.     Since  writing  my  last  paper  I  have 
discovered  a  previous  reference*  to  the  bessemer- 
ising  of  antimony  sulphide  ;  the  article  is  merely 
a  short  statement  to   the   effect  that   regvdus  of 
antimony   may   be   obtained,    together  with   sub- 
limed sulphide,  oxysulphide,  or  oxide,  by  blowing 
air  through  molten  stibnite  ;  no  experimental  data 
or  details  of  practical  working  are  added,  and  the 
abstract   in   the    "  Mineral    Industry  "t)    conveys 
as  much  information  as  the  original. 

Bismuth.  Nothing,  apparently,  has  been  pub- 
lished regarding  the  self -reduction  of  bismuth, 
which,  having  a  more  metalUc  character  and  a 
feebler  affinity  for  oxygen  than  antimony,  might 
be  expected  to  react  similarly  to  lead.  My  experi- 
ments prove  that  bismuth  sulphide  and  oxide  inter- 
act easily  either  in  a  current  of  carbon  dioxide  (IS) 
or  in  a  crucible  under  a  layer  of  salt  (20).     The 

;  evolution  of  sxdphur  dioxide  begins  at  a  very  low 
temperature,  and  the  dark  powder  soon  becomes 
a  mass  of  tiny  grey  globules  of  metallic  bismuth, 
which  run  together  on  increasing  the  heat.  Accord- 
ing to  the  equation:  2Bi..03 -|-Bi,S,  =GBi -f^SOj, 
the  yield  of  metal  was  90  "/o  of  the  theoretical  (20). 
The  quantity  of  liberated  metal  was  larger  than 
that  of  evolved  sulphur  dioxide,  and  the  non- 
metallic  matter  in  which  the  buttons  were  em- 
bedded gave  a  distinct  sulphate  reaction,  showing 
that  a  small  proportion  of  basic  bismuth  sulphate 
was  formed  (19).  This  may  be  represented  by  the 
equation:  0Bi2O,+Bi,S3=8Bi-f-3(BiO)2SO4.  The 
formation  of  basic  sulphate  by  oxidation  of  the 
sulphide  and  its  stability  at  high  temperatures  are 
familiar  facts  in  the  metallurgyj  and   analytical 

I   chemistry§  of  bismuth. 

Experimenial  Part. 

The   experiments   were   carried   out   \vith   pure 

antunony  trioxide  (Kahlbaum),  tetroxide  prepared 

from     it     by     oxidation     with     nitric    acid    and 

subsequent  ignition,  and  Japanese  stibnite  in  large 

i   crystals.     The  latter  is  perhaps  the  purest  form 

I    of  antimony  sulphide  oljtainable  ;  the  precipitated 

sulphide  is"  almost  invariably  contaminated  with 

chlorine.      The   mineral    was    ground    to    pass   an 

SO-mesh   sieve    (I.M..M.  standard)  ;    it  a-ssayed  Sb 

70-70 <;,j,  insoluble    0-40 "i,  As.  nil.   heavy   metals 

less  than  01%.     Though  crude  antimony  contains 

oxid,e    and    metal,    it  was    lused    in   experinients 

13^15,  together  with  a  rich  cervantite  ore. 


*  ^tf^o^a^ficjioricj^mer,  Treatise  on  ChciQistry,  1907,  VoJ.  II., 
™  SHmM>el-IiOuis,  loc.  cit.,  43«. 


*  A.  Geri^iut,  Ilevue  den  Produita  Cliiioiiups,  1907,  10,  37,'>. 

tiliiieral  Industry  durLog  IH07.  16,  53. 

t  SihnaTjeL-Louis.  lo~.  cit..  Vol.  II.,  351. 

i  tow  Teeliiiiciil  Methods  of  eirc  Anaiysis,  otb  luljtiou,  1911 .  53. 
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Table  I.  shows  the  results  of  four  experiments 
in  which  a  porcelain  boat  containing  mixtures  of 
sulphide  and  trioxide  or  tetroxide  was  heated  in 
a  glass  tube  in  a  current  of  dry  carbon  dioxide  ; 
the  escaping  gas  was  passed  through  iodine 
solution  to  oxidise  the  sulphur  dioxide,  which  was 
estimated  in  the  usual  manner.  The  contents  of 
the  boat  were  heated  with  a  Bunsen  burner  until 
just  fused,  and  left  to  cool  under  carbon  dioxide. 
The  fu.sion  products  were  ground,  and  boiled 
with  5  %  tartaric  acid  solution  for  30  minutes  ; 
the  filtrates  were  made  alkaline  with  bicarbonate 
and  titrated  with  iodine  :  this  gives  the  amount 
of  SbjO,  in  the  material.  The  sulphur  es'olved 
ae  dioxide  is  given  in  per  cent,  of  the  total  quantity 
present  in  the  stibnite.  The  molecular  propor- 
tions correspond  to  equations  1  —  1  quoted  above. 


1              Table 

I. 

Exp. 

Molecular 
proportion. 

8  evolved  as  SO) 

SbjO,  in  tusiou 
product. 

No. 

Found. 

Calcu- 
lated. 

u 

4-76% 
0 
16-67% 

Found. 

30-4% 
32-0% 
63-2% 
64-8% 

Calcu- 
lated. 

1 
2 
3 
4 

Sb.0,  +  2.Sb,S, 
3Sb,0,  +  7Sb,S, 
2.^b,0  +Sb,S. 
3SbiO,  +  2Sb,S, 

012% 

5-74% 

003% 

20-98% 

|-.iUO% 
}6.i-l% 

Exp.  5.  The  products  obtained  in  the  pre  - 
ceding  experiments  had  the  appearance  and  soft- 
ness of  stibnite.  Nos.  3  and  4  were  again  fused  in 
the  same  manner,  but  a  higher  temperature  was 
maintained  for  15  minutes,  during  which  time 
sulphur  dioxide  was  slowly  evolved  ;  the  products 
after  cooling  were  scoriaceous  and  iridescent,  and 
showed  a  considerable  increase  in  hardness.  The 
tests  were  interrupted  as  the  glass  tubes  bulged 
and  broke. 

Exp.  6.  A  glazed  Rose  crucible  was  now  used 
so  as  to  work  at  higher  temperature  in  a  current 
of  carbon  dioxide.  3366  grms.  Sb^S,  (2  mols.)  and 
4-566  grms.  SbjO,  (3  mols.)  were  fused  with  the 
full  heat  of  a  large  Bunsen  burner  for  1  hour. 
The  resultant  product  consisted  of  brown  anti- 
mony-glass, in  which  was  found  a  white  metallic 
globule  of  crystalline  fracture,  weighing  0-0258  grm. 
and  assaying  98-9%  Sb.  (Compare  Exp.  14.) 

In  the  experiments  summarised  in  Table  II. 
a  porcelain  tube  containing  the  porcelain  boat 
was  heated  in  a  short  combustion  furnace.  Arrange- 
ments for  passing  dry  carbon  dioxide  and  ab.sorbing 
the  sulphur  dioxide  were  the  same  as  in  Exp.  1 — 4. 
The  direct  determination  of  the  metallic  antimony 
formed  in  these  tests  being  impossible,  the  amount 
of  sulphur  dioxide  evolved  was  taken  as  the 
measure  of  the  degree  of  self-reduction. 


Table  II. 

Bxp. 
So. 

Molecular 
proportion. 

S  evolved  ag  SO,- 
Degree  of  self-reduction. 

7  2SbjO,  +  Sb,S, 

8  2Sb20,-l-Sb,S, 

9  2Sb20,4-Sb,S, 

21-0% 
41-6% 
49-7% 

Exp.  7  was  interrupted  before  the  reaction 
was  complete,  as  a  fairly  large  quantity  of  mixture 
was  taken  in  order  to  obtain  enough  puie  metal 
for  an  antimony  determination  :  the  SO, -figure 
is  therefore  low.  The  metallic  buttons  were 
detached  from  the  boat,  and  cleaned  from  adhering 
sulphide,  etc.;      they  assayed  97-8%  Sb. 

In  Exp.  ^  8  >'a  thermo-couple  was  introduced. 
The  temperature  was  slowly  raised,  and  after 
40  minutes  remained  constant  at  965  ",0.,  where  it 


was  kept  for  half  an  hour,  so  as  to  secure  a  maxi- 
mum yield  of  sulphur  dioxide  :  41-6  %  was  obtained. 
The  boat  was  practically  empty,  except  for  a  film 
of  yellow  glass  ;  the  sublimate  in  the  cold  part 
of  the  tube  consisted  of  white  metallic  globules 
and  a  steel-grey  crust  of  sulphide  and  oxide. 

Exp.  9.  In  the  preceding  test  a  4-in.  boat  was 
heated  in  a  6-in.  sectional  furnace.  Another  6-in. 
section  was  now  placed  behind  that  containing 
the  boat,  but  this  addition  to  the  heated  area  did 
not  greatly  increase  the  extent  of  self-reduction  : 
49-7  %  of  the  total  sulphur  was  evolved  as  dioxide. 
Sublimate  and  residue  were  the  same  as  in  the 
last  experiment. 

Exp.  10  and  11.  Two  mixtures,  the  first  con- 
taining an  excess  of  oxide  (SSbjO, +SbaS3),  the 
other  an  excess  of  sulphide  (SSbjS, +Sb,0 ,),  were 
treated  as  before  in  the  porcelain  tube.  In  both 
cases  much  sulphur  dioxide  was  given  off,  and 
globules  of  regulus  formed.  By-products  were 
obtained  as  follows  :  with  excess  oxide,  a  slight 
residue  of  orange-red  antimony-glass  and  a  subli- 
mate containing  white  needles  of  antimonious 
oxide  ;  with  excess  sulphide,  a  residue  and  globular 
sublimate  of  sulphide,  easily  distinguishable  from 
the  metaJ  itself. 

Exp.  12.  A  covered  crucible,  containing  a 
mixture  of  sulphide  and  oxide  (Sb2Sj-f2Sbs0  5) 
under  a  layer  of  salt,  was  heated  in  a  muffle  for 
45  minutes.  The  fusion  product  consisted  of  red 
antimony -glass  which,  except  for  a  sUght  sUicious 
residue,  was  completely  soluble  in  hot  hydrochloric 
acid  :  no  regulus  could  be  detected.  (See  also 
Exp.  13.) 

In  the  three  following  experiments,  ^v^ich 
demonstrate  the  formation  of  metal  from  antimony- 
glass,  crude  antimony  and  an  oxidised  ore  were 
used.  The  presence  of  free  metal  in  the  crude  did 
not  interfere,  as  the  tetroxide  of  the  cervantite 
oxidises  the  antimony,  thus:  3Sbj04 -(-2Sb  = 
ISbjO,.      (Schnabel,  p.  433.) 

Exp.  13.  Two  covered  crucibles  containing  the 
same  charge,  viz.,  equal  parts  of  powdered  crude 
and  cervantite  ore,  were  heated  for  1  hour  to  about 
1000°  C.  in  a  muffle  ;  a  layer  of  salt  was  used  in 
one  crucible,  boraji-glass  in  the  other.  In  both 
cases  reddish-brown  glass  was  obtained,  whii-h 
was  found  to  be  free  from  metallic  antimony. 

Exp.  14.  The  glass  obtained  in  the  preceding 
experiment  was  fused  under  carbon  dioxide  in  a 
Rose  crucible  for  1  hour,  using  a  Teclu  burner. 
No  button  was  found  as  in  Exp.  6,  but  on  digesting 
the  powdered  glass  with  hot  hydrochloric  acid, 
a  small  quantity  of  regulus  was  detected  by  its 
characteristic  colour  and  lustre.  It  may  be  stated 
here  that  antimony  sulphide  and  the  metal  can 
be  "  parted  "  with  hydrochloric  acid,  and  that 
the  latter  cannot  be  mistaken  for  the  former  ;  the 
separation  is  not  quantitative,  as  an  appreciable 
amount  of  regulus  dissolves.  (This  J.,  1913,  260. 
Solubility  of  Sb  in  Sb,S,  :    this  J.,  1906,  376.) 

Exp.  15.  The  same  glass  was  a^ain  fused  in  a 
current  of  carbon  dioxide,  this  time  ih  the  porcelain 
tube.  Aiter  30  minutes'  heating,  the  boat  pre- 
sented a  striking  appearance  :  it  was  full  of  large, 
white,  metallic  Deads. 

Exp.  16  illustrates  the  formation  of  metal  from 
stibnite.  The  mineral  was  fused  at  a  gentle  heat 
in  a  current  of  air,  which  converted  it  into  a  mix- 
ture of  sulphide  and  trioxide,  part  of  the  latter 
escaping  as  fume.  The  air  was  then  replaced  by 
a  current  of  carbon  dioxide,  and  the  temperature 
raised  to  about  950°  C.  The  fusion  product  con- 
tained a  considerable  proportion  of  metaJlic 
antimony,  which  was  detected  by  "  parting  "  with 
hydrochloric  acid. 

Exp.  17.  Antimonious  oxide  was  fused  for 
some^time  in  a  current  of  sulphur  dioxide,  and 
the  ei^capmg  gas  pd.3sed  through  barium  chloride 
solution.     No    decompositiori    of    ttio    o£ide    was 
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observed,  nor  was  any  barium  sulphate  obtained 
in  the  receiver. 

BismiUh.  The  oxide  was  prepai-eil  by  igaitioa 
of  piiiv  bismuth  uitrate.  and  tlie  sulphide  l>y 
prec-ipitation  of  the  same  salt  with  sodium  sulphide. 
The  results  of  the  experiments  are  sliowii  in 
Table  111. 

T.VBLli    ill. 


Exp. 
.Vo. 


Ill 
2(1 


MuleouUr'  proportion 
2Bi,0,  +  Bi,S,. 


Iklotellic 
Ui. 


SO, 
evolvt'il. 


I 


Uiass  tub.'  ;  CO,  ciirri-iit 

PorceUin  tube;  COj  i-tirreut 
Crticibli* ;  dalt  cover 


not  6i>"^ 

Jetermiiif    I 

87-8%«    I         not 

I  <k'tprmineil 


•Not  i|iiiti"   ttuantltAtive ;  sec  below. 

Exp.  18  was  made  in  the  apparatus  des<-ribed 
under  antimony.  Table  L  At  a  very  low  tem- 
perature the  mass  darkened  and  gave  oft"  sulphur 
dioxide  without  showing  any  sign  of  fusion.  The 
experiment  was  stopped  after  10  minutes  as  the 
tube  commenced  to  soften  ;  the  product  after 
cooling  consisted  of  minute  metallic  globules 
cemented  together,  which  disintegrated  on  diges- 
tion with  moderately  strong  hydrochloric  acid  : 
this  solution  was  found  to  contain  sulphate. 

Exp.  19  corresponds  to  the  high-temperature 
experiments  with  antimony.  Table  II.  The 
porcelain  tube  was  heated  for  30  minutes  to  about 
950°  0.  The  porcelain  boat  was  found  to  contain 
several  large  and  small  tiuttons  of  bismuth  which 
were  collected  and  weighed  :  slight  losses  occurred 
in  detaching  them.  A  colourless  residue,  giving 
sulphate  reaction,  coated  part  of  the  boat. 

Exp.  20.  A  covered  glazed  Kose  crucible  con- 
taining the  oxide-sulphide  mixture  under  a  deep 
layer  of  salt  was  heated  for  15  minutes  over  a 
Teclu  burner.  .Minute  globules  of  metal  round 
the  inner  edge  of  the  crucible  gave  evidence  of 
volatilisation,  in  spite  of  which  the  amount  of 
bismuth  collected  and  weighed  was  ,S7-8°o  of  the 
theoretical. 

.My  thanks  are  due  to  Messrs.  G.  T.  Holloway 
and  Co..  Ltd..  for  facilities  afforded  in  the  experi- 
mental work  ami  their  permission  to  piiblish  the 
results. 


In  reply  to  a  question,  the  author  said  he  had 
not  carried  out  the  reactions  on  any  larger  .scale 
th.Hii  a   purely  laboratory  one. 


THE    REM()V.A.L   OP   CARBON   BI81ILPH1  l)E 
FROM    COAL   GAS. 

BY  K.    V.   KVANS,   K.I.C. 

The  numerous  chemical  and  physical  processes 
that  have  from  time  to  time  been  proposed  for 
the  removal  of  carbon  bisulphide  from  coal  gas 
are  ))riefly  described  by  Witzeck  (J.  Gasbeleucht., 
1903.  21  el  seq.).  whilst  the  history  of  the  subject, 
with  special  reference  to  processes  involving  the 
heating  of  gas.  has  been  lompiled  by  Dr.  Chailes 
Carpenter,  and  is  included  in  his  lecture  delivered 
recently  to  the  Institution  of  Gas  Engineers  at 
Liverpool  (see  this  J..  1914,  T.Vi). 

The  sulphur  compounds  remaining  in  coal  gas 
after  the  e,\traction  of  sulphuretted  hydrogen 
consist  mainlv  of  carbon  bisulphide,  and  the 
proportion  by  volume  of  this  constituent  in  tlie 
gas  represents  only  about  002%.  Considering  the 
immense  volumes  of  gas  to  be  dealt  with  in  the  case 
of  a  modern  London  Gas  Works  it  is  obvious  that 
the  elimination  of  this  impurity,  owing  to  its  state 
of  extreme  dilution,  should  be  effected  by  a 
chemical  reaction  of  high  velocity.  The  initial 
stages  of  u  laboratory  investigation  were  therefore 


!  directed  towards  a-soertaining  the  relative  in- 
tensities of  known  reactions  of  carbon  bisulplude 
provided  such  reactions  entailed  the  use  of  reagents 
suitable  for  application  on  the  large  scale.  These 
may  be  collectively  descrilied  under  three  head- 
uigs  :— 

( 1 )  The  extraction  of  carbon  bisulphide  by  alkali.s 
I  or  alkaline  earths,  in  the  presence  of  sulphuretted 
!    hydrogen. 

(2)  The  interaction  of  carbon  bisulphide  and 
certain  amino  compounds,  such  as  aniline  either 
with  or  without  the  use  of  catalytic  agents. 

(3)  The  decomposition  of  <:arbon  bisulphide  by 
heat,  with  or  without  the  presence  of  catalvsts.   " 

The  •■  .A^thion  "  process  which  utilizes  alkaline 
cellulose  for  the  extraction  of  carbon  bisulphide 
from  gas  previously  freed  from  carbon  dioxide 
IS  of  recent  origin  and  was  not  examined  bv  tlie 
author. 

-  1.  Alkalis  and  alkaline  earlhs.  -The  puiiflcatioii 
i  of  gas  by  lime  is  based  on  the  absorption  of  carbon 
bisulphide  by  an  active  sulphided  compound, 
with  the  formation  of  a  thiocarbonate.  As  thio- 
i  carbonates  are  readily  decomposed  by  carbon 
dioxide,  the  extraction  of  this  constituent  of  the 
gas  is  essential.  Carbon  dioxide,  though  inovitabl  v 
produced  in  the  manufacture  of  gas,  is  not  an 
impurity,  and  the  nece.ssitv  of  removing  it  is 
an  impediment  to  the  economic  elflciencv  of  an\- 
process.  When  lime  is  employed  to'  remove 
carbon  dioxide,  the  cost  of  raw"  material  alone 
represents  about  hd.  per  1000  cubic  feet  of  gas 
purified,  which  is  more  than  the  total  working  costs 
of  a  process  to  be  descril)ed  later.  It  has  been 
stated  \>y  Sabatier  and  others  that  the  major 
portion  of  carbon  dioxide  may  be  extracted  bv 
washing  the  gas  with  solutions  of  potassiuiii 
carbonate,  the  resulting  bicarbonate  being  decom- 
posed by  heat  with  regeneration  of  the  carbonate. 
This  reaction  is  a  slow  one,  and  its  appUcation 
on  a  large  scale  necessitates  the  employment  of 
extensive  apparatus.  It  has.  further,  been 
proposed  to  recover,  for  sale,  the  carbon  dioxide 
e\'olved  in  the  regeneration  process,  but  this 
oljviously  cannot  receive  wide  application,  as 
the  output  of  a  few  large  works  would  crush 
the  market. 

The  nature  of  the  reactions  involved  in  tlie  lime 
process  of  gas  purification  has  been  demonstrated 
by  Divers  and  Veley  (.see  this  J..  1884,  -ISI,  .550  ;  1885, 
033),  and  the  work  of  these  investigators  was 
;  repeated  in  the  laboratory.  Slaked  lime  yields. 
I)y  the  action  of  gas  containing  sulphuretted 
hydrogen,  a  sulphided  compound  capable  of 
arresting  carbon  bisulpliide  with  the  formation 
of  a  basic  calcium  thiocarbonate.  The  inter- 
mediate and  final  products  of  this  reaction  were 
prepared,  and  all  laboratory  operations  demon- 
strated the  extreme  sensitiveness  of  the  reaction 
to  outside  infiuences,  A  portion  of  the  inter- 
mediate sulphided  compound — considered  by 
Divers  to  be  calcium  hydroxyhydrosulphide — 
lii!came  oxidised  and  rendered  inactive  by  oxygen 
contained  in  small  quantity  in  the  gas,  whilst 
the  final  product,  the  basic  thiocarbonate,  was 
not  only  decompo.sed  by  carbon  dioxide,  but 
was  dissociated  at  slightly'  increased  temperatures. 
Taking  advantage  of  this  instability  to  the  in- 
fluence of  heat,  an  unsuccessful  atteiiipt  was  made 
to  place  the  lime  process  on  a  more  practical  basis, 
liy  rendering  possible  the  regeneration  of  spent 
material  in-  situ,  and  thus  to  overcome  the  nuisance 
as.sociated  with  spent  lime.  This  scheme  proved 
satisfactory  onl)^  when  utilising  pure  reagents, 
and  failed  completely  when  applied  to  the  coal 
g<as  mixture,  owing  to  the  oxidation  of  active 
sulphides  to  sulphites  and  thiosulphates,  which 
preclude  regeneration,  and  to  the  difficulty 
of  determining  the  conditions  most  favourable 
to    the    extraction    of    carbf)n    bisulphide.'  and   of 
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completely  eliminating  the  last  trace  of  caibon 
dioxide  from  the  gas. 

The  purification  of  large  volumes  of  gas  by  a  solid 
is  objectionable,  unless  the  reaction  involved 
is  of  liigh  chemical  velocity,  and  such  is  not  the 
case  in  the  extraction  of  carbon  bisulphide  by 
lime.  Finally,  the  process  as  generally  adopted 
entails  an  enormous  loss  of  sulphuretted  hydrogen, 
which  should  be  worked  up  into  a  rna^ketabje 
product. 

The  use  of  concentrated  ammonia  solution 
for  removing  carbon  bisulphide  as  a  thiocarbonate, 
was  found  to  be  technically  impracticable,  whilst 
no  advantage  could  be  taken  of  the  reaction, 
CSj +4NH3  =NH4SCN  +  (Nn,),^. 

2.  Amino  compounds. — Aniino  compounds  of 
the  type  of  aniline,  toluidine,  etc.,  have  been 
employed  ;  solid  thioui'eas  or  thiocarbanilides 
being  produced  bv  the  action  of  carbon  bisulphide, 
thus.  2CeHsNH2  -i-CSj  =  (CoH.,,NH).CS  +H„S.  The 
presence  of  sulphur  or  oxide  of  ifon  as  catalyst 
has  beeu  x'ecomniended.  Tliis  reaction  piesented 
considerable  interest,  as  tliiocarbanilide  forms  the 
starting  point  in  the  manufacture  of  indigo  by 
Sandmeyer's  reaction,  and  it  was  demonstrated 
after  an  extended  study  that  this  process  becomes 
a.  financial  possibility  with  such  an  inexpensive 
raw  material.  A  potent  dilficulty.  however, 
existed  in  the  loss  of  the  amino  compounds  by 
volatilisation,  and  the  cost  of  preventing  this. 
Ijy  further  washing  the  gas  with  weak  acids  or 
special  oils,  and  of  subsequently  regenerating 
the  reagent,  was  considered  to  be  prohibitive. 

3.  Decomposition  of  carbon  bisulphide  by  heat. — 
It  Ls  well  known  that  if  coal  gas  be  heated  to  about 
500°  C  most  of  the  sulphur  compounds  are  con- 
verted to  sulphuretted  hydrogen,  which  may  be 
easily  removed  by  oxide  of  iron.  Vernon  Har- 
court,  whose  name  stands  foremost  amongst  all 
investigators  of  tins  cjuestion.  has  fiequently 
recommended  the  application  of  this  reaction  to  the 
large  scale. 

Preliminary  work  in  the  laboratory  led  to  the 
conclusion  that  of  all  known  reactions  of  carbon 
bisulphide,  its  decomposition  by  heat  in  the 
presence  of  coal  gas  possessed  the  greatest  possi- 
bilities of  technical  application,  and  in  1908 
the  investigation  was  directed  entirely  to  this 
aspect   of  the  question. 

Carbon  bisulphide  is  not  dissociated  into  its 
elements  to  any  appreciable  extent  by  condvicting 
it,  in  the  presence  of  nitrogen,  over  contact 
material  heated  to  500°  C.  If.  however,  hydrogen 
or  coal  gas  containing  hydrogen  be  used  as  the 
gaseous  carrier,  the  velocity  of  decomposition  of 
carbon  bisulphide  is  greatly  accelerated.  Under 
these  conditions,  moreover,  the  decomposition 
of  carbon  bisulphide  is  complete  and  the  reaction 
is  not  a  reversible  one. 

An  experiment  was  performed  in  which  purified 
carbon  bisulphide  was  volatUised  into  a  stream 
of  pure  hydrogen,  at  such  a  rate  that  the  pro- 
portion by  \olume  of  carbon  bisulphide  was 
similar  to  that  existing  in  coal  gas.  The  gases 
were  passed  over  heated  fireclay  which  had  been 
previously  pulverised  and  freed  from  metallic 
impurities  and  carbonaceous  matter.  The  rate 
of  flow  of  the  gaseous  mixture  was  so  adjusted 
tliat  the  carbon  bisulphide  was  completely  decom- 
posed. The  quantity  of  sulphuretted  hydrogen 
c\-olved  «as  determined,  whilst  the  carbon 
deposited  on  the  materia!  was  computed  from  the 
weight  of  carbon  dioxide  evolved  on  combustion. 
By  this  means  it  was  proved  that  decomposition 
proceeds   according    to    the   equation, 

CS,-F2H,=2H,S-1-C. 

To  determine  the  efiect  of  water  vapour  on  the 
reaction  carbon  bisulphide  was  volatilized  into  a 
stream  of  moist  hydrogen.  Agaui  the  reaction 
proceeded  according  to  the  above  equation  ;    the 


quantity  of  carbon  deposited  being  in  molecular 
proportion  to  the  amount  of  carbon  bisulijhide 
decomposed.  Further,  carbon  dioxide  was  not 
present  in  the  final  gas  mixture  and  thus  the 
reaction  CS, -f  2H2.0  =2H.S -[-CO,  does  not  take 
place  under  these'  conditions.  It  ^^'as  later  shown 
that  the  presence  of  water  vapour  does  not  increase 
the  ease  of  decomj^osition  of  carljon  bisulphide 
at  a  temperature  of  450°  0. 

Coal  gas,  freed  from  sulphuretted  hydrogen, 
was  passed  over  various  heated  metals  reduced 
to  a  state  of  fine  division,  in  order  to  present  a 
maximum  surface  area  to  the  gas.  Certam 
metals  considerably  increased  the  velocity  of 
decomposition.  This  property  was  not  a  function 
of  the  specific  heat  or  conducti\aty,  or  of  the  ease 
of  formation  of  the  sulphide  of  the  metal. 
Porosity,  on  the  other  hand,  was  found  to 
exert  a  beneficial  effect,  but  this  property  in  all 
Ijodies  was  rapidly  destroyed  owing  to  the  deposi- 
tion of  carbon  in  the  pores  of  the  material. 
Platinum  and  palladium  deposited  on  putdice, 
finely  divided  metals  such  as  iron,  nickel,  cobalt,  arid 
copper,  were  regarded  as  catalysts  to  the  reaction, 
whilst  magnesium  and  aluminium  were  not  superior 
to  contact  suljstances  of  the  type  of  alumina, 
pumice,  and  fireclay.  All  these  bodies,  however, 
became  coated  with  a  deposit  of  finely  divided 
carbon,  which  could  be  removed  by  combustion 
in  sitti. 

Of  aU  metals  examined,  iron  w.as  fQund  to  be 
most  active,  compatible  ^vith  low  original  cost. 
The  significant  eifect  of  temperature  on  the 
reaction  was  ascertained,  and  it  yvas  made  evident 
that  with  the  same  catalyst,  ^a  low  temperatui'e 
and  large  surface  of  contact,  as  well  as  a  high 
temiJerature  and  relatively  small  contact,  were 
I  both  capable  of  bringing  about  the  required 
j  decomposition  of  carbon  bisulphide.  It  appeared 
!  necessary,  for  the  purpose  of  reducing  to  a  miminum 
I  the  size  of  plant,  that  the  highest  temperature 
that  could  be  suitably  maintained  on  a  large 
scale  should  be  chosen,  provided  that  the  illumin- 
ating and  calorific  values  of  the  gas  were  not 
altered,  and  that  uon  pipes  and  containers  for 
the  catalyst  could  be  conveniently  used.  From  a 
large  number  of  determinations  it  was  proved  that 
the  intrinsic  cpiality  of  the  gas  is  in  no  way  im- 
paired when  operating  at  temperatures  between 
450°  and  500°  C,  whilst  to  establish  the  second 
condition — which  is  indispensable  to  the  technical 
.success  of  the  process — strips  of  wrought  iron 
were  surrounded  by  waste  furnace  gas  for  several 
weeks  at  a  temperature  of  450°  C.  No  destructive 
effect  was  visible  and  the  gain  in  weight  was 
negligible. 

Havijig  selected  the  working  temperature,  the 
amount  of  contact  required  to  effect  the  maximum 
decomposition  of  carbon  bisulphide  was  deter- 
mined. At  a  temperature  not  exceeding  450°  C, 
continuous  laboratory  experiments  were  made, 
using  iron  turnings  as  the  catalyst  and  purifying  gas 
at  the  rate  of  10  cb.  ft.  per  hour.  By  tliis  means 
75  to  80%  of  the-sulphur  compounds  of  gas  could 
be  removed.  The  whole  of  the  carbon  bisulphide 
had  disappeared  and  the  residue,  representing  7 
to  9  grains  of  sulphur  per  100  cb.  ft.  of  gas,  con- 
sisted mainly  of  thiophen.  From  the  experimental 
data  obtained  in  tlu-  laljoiatory  a  cast  iron  retort 
was  erected  at  a  small  works  of  the  South  Metro- 
politan Gas  Company  to  deal  with  50,000  cb.  ft.  per 
hour  (Fig.  1 ).  Here  the  greatest  mistake  was 
made  ;  the  leap  from  10  cubic  ft.  to  50,000 
cubic  ft.  per  hour  was  disastrous.  Although  the 
surface  of  contact  between  the  gas  and  iron  had 
been  proportionately  reproduced  from  the  labora- 
tory scale,  and  a  tubular  heat  interchanger  had 
been  installed  to  I'ecover  waste  heat  from  the 
treated  gas,  the  cooling  effect  of  this  large 
volume  of  gas  upon  the  catalyst  wassuch  that,  even 
when  maintaining  the  retort  ext^ernjally  at  a  low 
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red    beat,    prac,tii:ally    no    roduution    of    sulphur 
compounds  was  accouiplished. 

In  transferritiji;  laboratory  conditions  to  tlie 
large  scale  in  the  case  of  reactions  mvolving 
considerable  expenditure  of  heat,  there  is  a  lia- 
bility to  o\erlook  the  fact  that  the  lalioratory 
furnace  is  us\ially  out  of  all  proportion  to  that 
whicli  uiay  be  ecouomiially  re|)roduced  on  tlie 
large  scale. 


^  J.  J.     . 
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A  Furnace. 

C  IJejitint,'  Chamber. 

F  ('ast  Irun  RetoiT. 

Q  Heat   (nlerchiiiiKer. 

H  (ins  before  trent-ment. 

J  Hat!,  iift'jr  treatment. 

The  most  valuable  experience  gained  with  this 
apparatus  was  when  attempting  to  aerate  the 
apparently  .spent  material.  This  operation  was 
found  to  Ije  quite  unmanageable  on  the  large 
scale,  and  not  only  was  the  catalytic  material 
fused,  but  a  hole  was  made  in  the  side  of  the 
retort  where  the  chemical  action  of  revivification 
by  combustion  was  most  intense.  Laboratory 
experiments  confirmed  the  difficulty  of  aerating 
without  danger,  and  the  idea  of  employing  a 
metal  catalyst,  as  such,  was  abandoned. 

It  was,  therefore,  proposed  to  impregnate  a 
porous  body  with  the  catalyst,  as,  diu-ing  the 
aeration,  tlie  particles  undergoing  change  would 
be  divided  and  intense  local  chemical  action 
would  be  prevented.  Other  investigators  have 
recommended  the  use  of  porous  impregnated 
material,  but  it  is  not  recorded  that  this  device 
has  been  adopted  as  a  means  of  rendering  manage- 
able the  aeratiim  process. 

It  was  expected  that  impregnated  material  woidd 
require  more  intimate  contact  with  the  gas  than 
metallic  sulistances,  but  in  the  case  of  iron  oxide 
deposited  on  a  porous  micleus,  so  largo  was  the 
contact  required  as  to  necessitate  the  search  for 
a  more  active  catalyst.  The  object  of  an  investi- 
gation into  a  large  number  of  contact  and  catalytic 
substances  was  to  t-hoose  the  material  that  would 
require  the  lowest  temperature  for  the  reaction, 
that  would  remain  active  as  long  as  possible,  and 
when  requiring  aeration,  should  allow  of  this 
being  easily  etfected.  Necessarily,  in  examining 
all  these  pi-operties,  tlie  initial  cost  of  fclie  material 
$iras  taken  iato  conaLderatiooi     Tile  most  ^.ctive 


of  all  catalysts  was  found  to  bo  highly  jjorous 
(iroclay,  iinpregnated  with  nickel,  reduced  from 
(lie  chloride.  J'>oin  this  work  also,  it  was  made 
evident  that  the  higlier  the  temperature  employed, 
the  greater  is  the  (uiantity  of  iNirbon  deposited 
on  the  material,  anil  tlie  more  frequent  becQwes 
tlie  nocossity  for  aeration. 

There  is  a  ten<leui-y  of  decouiposLng  misaturat<}d 
hydrocarbons  of  the  gas,  ))ut  the  quantity  decom- 
posed even  at  000^  ('.  is  iiisulliiient  to  exert  a 
definite  reduction  in  the  quality  tif  the  gas.  The 
inconveiiionce  causcil  by  the  deposition  of 
carbon  on  th,u  catalyst  presents  a  greater  diftlculty. 
and  to  obviate  this  it  becomes  imperative  tn 
reproduce  the  I'eaction  at  the  uiiMimuin  working 
tiimperature. 
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Fib.  2. 

A  Furnace. 

C  Heating  Chainber. 

D  Collectur  Tiilie. 

E  PrelieaLinLT  Tutjes. 

F  RiHction  Tube. 

H  Gas  before  ti-eatment. 

J  (bis  ufter  treatment. 


It  will  serve  no  useful  purpose  to  describe  several 
further  unsuccessful  attempts  to  reproduce  the 
laboratory  conditions  and  results  on  a  large  scale. 
The  determination,  either  by  experiment  or 
calculation,  of  the  following  salient  points  led 
to  the  design  of  a  sy.stem  of  pipes  (Fig.  2)  in 
which  the  reaction  was  successfully  reproduced : — 

(1)  The  degree  of  preheating  the  gas  before 
contact  with  the  catalytic  material.  The  tempera- 
ture of  the  gas  should  be  raised  to  that  of  the 
reaction  before  coming  in  contact  with  the  catalyst. 
By  this  nieans  only  is  the  tidl  value  of  the  catalyst 
realised.  With  inefficient  preheating  the  catalyst 
is  cooled  by  the  gas,  and  former  experience  shows 
that  in  order  to  bring  aliout  the  required  chemical 
action,  the  investigator  is  tempted  to  increase 
the  degree  of  heat  around  the  container  of  the 
catalyst,  with  disastrous  results  to  the  iron  vessel. 

(2)  The  surface  area  of  catalytic  material 
exposed  per  unit  volume  of  gas  passed. 

(3)  The  porosity,  specific  heat,  and  thermal 
conductivity  of  the  porous  carrier  of  the  catalyst. 

(4)  The  volume  of  free  space  allowed  between 
the  contact  surfaces,  wliiclj  determines  the  abso- 
lute velocity  of  the  gas  molecules  about  the  cata' 
lytic  ijijjkjberial. 


12 


EVANS— REM OA'AL  OF  CARBON  BISULPHIDE  FROM  COAL  GAS. 


[Jan.  16,  1915. 


(5)  The  surface  area  of  the  reaction  and  pre- 
heating vessel.s  exposed  to  the  heat  of  tlie  furnace 
together  with  the  thickness  and  thermal  con- 
ductivity of  the  material  of  whicli  the  vessels  are 
made. 

The  system  of  tubes  (Fig.  2)  consists  of  ou«( 
6-inch  reaction  tube  containing  the  catalyst, 
and  so  many  preheating  tubes  of  2  inches  diameter 
as  to  bring  the  temperature  of  the  untreated  gas  to 
within  .'JO"  0.  of  the  reaction  temperature.  This 
apparatus  was  capable  of  dealing  with  2.000 
cb.  ft.  of  gas  hourly,  and  formed  the  liasis  of 
design  of  two  large  scale  plants  :  one  erected  in 
1911  to  deal  with  2  million  cb.  ft.  of  gas  per  day, 
and  one  in  1913  to  deal  with  10  million  per  day. 
The  latter  installation  has  been  in  constant  opera- 
tion for  almost  two  years,  yielding  an  average 
reduction  of  80  %  of  the  sulphur  compounds  of  the 
gas   treated   therein. 

The  general  principle  of  this  apparatus  is  shown 
111  Fig.  :■!.  Four  6-inch  diameter  reaction  tubes  are 
connected  together  in  parallel  and  are  supplied 
liy  gas  previously  conducted  through  horizontal 
2-iuch  preheating  tubes  erected  at  the  back 
end  of  the  heating  chamber.  Each  set.  as  illus- 
trated, is  capable  of  dealing  with  about  5.000 
cubic  feet  of  gas  hoiuly,  and  thus  sixteen  sets 
j)laced  within  a  furnace  constitutes  a  plant  capable 
of  purifying  two  million  cubic  feet  of  gas  per  day. 

The  characteristics  of  gas  before  and  after 
treatment  l>v  this  process  are  shown  in  the  following 
table  : 


hydrogen   and    hydrogen   existing   in    the    gas   at 
the  moment  of  arresting  the  reaction. 

KlPti.lMFXru.   Pi, INT   lOK   'i  ilu.r.  O.V   ClBiC   Fj-.tT. 


lllumiriatini;  power,  randies  .... 
Calorlflc  [ntwer.  ems'*  B.Th.l\  . 
Sniphnr.  Ilrftins  T'*'r  100  r-b.  ft. 

XArtittialriiP  

Hvdroryflnic  acid      ..         ,,       ,, 
Analvsi« — 

CO.."[,  l.y  V..1 

r„Hi„  % 

(>„»; 

C'0»;. 

rH.% 

H.o; ..-■ 

XjO;,         .,       (liy  difference) 


Before 
treatment. 

After 
treatment. 

14-7 
5(10 -0 
3-,-n- 
r.-54 

1-44 
3-55 
0-3S 
8-1 « 

14-7 

504-4 
-.-,2 
4-7? 
18-75 

1-4.-. 
3-«3 

n-06 

8-n:! 

26-8.-> 
fi4-10 

27-28 

-,4-25 

3-32 

Ammonia  is  to  be  detected  in  gas  leaving  the 
plant,  and  arises  from  the  hydrolysis  of  hydro- 
cyanic acid.  Although  the  quantity  of  .-immonia 
evolved  is  too  small  to  represent  a  financial  asset. 
it  serves  a  useful  purpose  in  maintaining  strongly 
alkaline  the  iron  oxide  used  to  remove  the  sul- 
phuretted hydrogen  formed  by  the  decomposition 
of  larhon  bisulphide. 

Practicallv  the  whole  of  the  oxygen  contained 
in  the  gas  is  removed  by  this  process.  Iiut  the 
volume  of  gas  before  and  after  treatment  remains 
unaltered. 

There  is  a  tendency  to  a  slight  increase  m  tlie 
methane  content  of  gas,  but  this  proi-ess  should  not 
be  compared  with  the  more  delicate  one  of  the 
synthesis  of  methane  by  reduced  nickel,  which 
icfiuires  considerably  more  contact,  and  is 
influenced  by  "  poisons  "  :  the  most  pernicious 
of  which  is  sulphur.  The  decomposition  of  carlion 
liisulphidc  bv  heat  in  the  presence  of  hydrogen 
is  .1  simple  reaction  which  takes  place  normally  by 
passing  the  gases  over  a  heated  i-ontact  substance  : 
the  temperature  required  for  decomposition  is. 
however,  lowered  by  the  presence  of  a  catalyst 
(and  notably  bv  reduced  nickel)  which  allows  the 
reaction  to  be  performed  in  <-!osed  iron  ves.sels. 

The  catalvtic  material  of  the  sulphur  process 
consists  of  a  mixture  of  reduced  nickel  with  a 
small  quantitv  of  nickel  sulphide  :  the  quantity 
of  the  latter,  at  a  constant  temperature.  l)eing  a 
fimction  of  the  relative  proportion  of  sulphuretted 
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A  Furnace. 

B  Corotiu&titju  Chamber. 

O  HeatiTig  Chamber. 

D  Collector  Tube. 

E  Preheatiug  Tul)es. 

F  Tube!»  containing  Calalyst. 

Q  Beat  Interchftngers. 

H  Gbs  after  treatment. 

J  Gas  before  treatment. 


The  pvesence  of  sulphuretted  hydrogen  in  the 
gas  before  treatment  decreases  the  efficiency 
of  the  process,  which  cannot  therefore  be  advan- 
tageously applied  to  crude  gas.  It  would  appear 
that  carbon  oxysulphide  is  pi-oduced  by  con- 
ducting gas  containing  carbon  monoxide  and 
sulphuretted  hydrogen  over  the  heated  catalyst. 
In  the  laboratory  the  following  reactions  have 
been  found  to  take  place  under  conditions  similar 
to  those  existing  on  the  large  scale  : — 

H  .,S:J:H ,  -f  S.  CO  -t-S^iCOS. 

Both  reactions  are  reversible,  and  the  formation 
of  carbfjn  oxysidphide  only  becomes  appreciable 
when  the  (juantity  of  sulphuretted  hydrogen  in 
the  gas  exceeds  100  grains  per  100  cb.  ft.  Carlion 
oxysulphide  is  ilecomposed  by  water  according 
to"  the  equation.  COS+H,0  =.CO; -|-H.S,  but 
this  reaction  is  a  slow  one  and  the  removal  of  this 
sulphur  compound  from  the  gas  is  difficult. 

The  question  of  the  possibility  of  forming  nickel 
carbonyl  in  this  process  has  received  careful  con- 
sideration. Numerous  qualitative  tests  have  been 
applied  to  the  treated  gas.  but  all  attempts  to 
det-ect  nickel  have  failed.  Nickel  carbonyl  is 
not  pioduced  even  when  the  working  tempera- 
ture is  reduced  to  2.50°  C  but  the  precaution 
is  taken  to  prohibit  the  contact  of  gas  and  the 
catalyst  at  temperatures  below  300°  C. 

In  the  early  part  of  1914  a  large  installation 
capable  of  dealing  with  l.'i  million  cb.  ft.  of  gas 
per  day  was  put  to  work  at  East  Greenwich.  The 
design  embodied  an  improvement  which  origi- 
nated by  observing  the  distribution  of  lieat  in  an 
earlier  installation,  and  aimed  at  reducing  the 
initial  cost  of  the  plant.  In  this  plant  the  2-incli 
preheating  pipes  have  been  effectually  replaced  b> 
tubular  heat-interchangers  erected  outside  th« 
furnace  .setting.  The  East  Greenwich  plant  is 
divided  into  five  3-million  units.  (See  Fig.  4.)  Each 
unit  consists  of  a  central  producer  surmounted 
by  a  combustion  chamber,  situated  oti  both  sides  of 
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which  are  heatins  chambors,  maint-ained  at  420° 
to  440°  ('.  and  in  whiih  iiif  assi'iiililcd  tlie  li-imli 
i'etti:tion  tubes.  'I'lu-  t;as  is  pri-heati-d  to  a  aniall 
extent  »-itliin  thr  hi-atiii);  cliariilx-i-.  but  mainly 
l>y  tubular  lioat-iiitorchanKt-rs,  in  whii-h  the  treated 
Riis  flows  in  an  opposit«  direction  to  t  bat  re<niiring 


DisciTssmN. 
Tbc  ( ;n.\iiiM.\.v  said  that  the  process  was  anotlier 
triuinpli  tor  the  catalytie  action  oE  hii^kel.  He 
thought  it  was  tlie  most  interesting  (^atalytii; 
proco.ss  yet  discovered,  tie  asked  whether  the 
nickel  chloride  was  specially  reduced  beforehand. 


Hi  KN  \\  111!       I'l    INI. 
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A    Furimcc.  B    Cnmlmstion  (.'hnniber.  C    Heatiiif^  t'lmmher.  D    Collector  Tube. 

F    Tubes  conlftimnir  t'nlrtlv«t.  Q     Heftt,  liitbrchanKert*.  H    Gas  Iteforo  treatment. 

J     Gas  aftrf?r  treatment.  K    Cr>ke  Hopper.  L  Coke  Han<lHnR  Plant. 


treatment.  In  order  to  revivify  the  material  of 
any  one  unit,  the  chamber  temperature  is  lowered. 
and  air  is  pumped  at  a  definite  rate  through  the 
reaction  tubes.  The  process  occupies  about 
one  week,  and  for  the  first,  four  days  the  whole 
of  the  oxygen  of  the  air  is  utilised  and  replaced 
l)y  carbon  dioxide.  When  oxygen  appeal's  in  the 
eflhicnt  gas,  the  temperature  of  the  chamber  is 
raised  to  430°  C.  and  is  maintained  thus  (mtil 
carbon  dioxide  ceases  to  be  evolved  and  the 
process  is  complete.  When  preparing  for  aeration. 
or  restarting  after  aeration,  gas  or  air,  as  the 
ca.se  may  be.  is  displaced  from  the  plant  by  inert 
wasU>  furnace  ga,ses.  The  <-ataly.st  tuainfams  its 
ac-tivity  for  about  80  to  .3.5  days,  after  which  period 
the  efficiency  of  the  reaction  gradu.ally  decreases 
Its  original  activity  is.  however,  immediately 
restored  by  the  process  of  a^'ration.  .\fter  having 
been  m  operation  for  two  yeai-s.  tbe  catalytic 
material  shows  no  signs  of  di'terioratioii. 

The  capital  outlay  for  plant  per  million  cb.  ft. 
of  gas  per  day  is  £1..500.  whilst  the  working  costs 
entailed  in  operating  the  process  represent  OHd. 
per  1000  cb.  ft.  of  gas  :  this  latt<?r  figure  includes 
interest  on  capital,  depreciation,  .ind  repair  .and 
maintenance. 

Throughout  this  re.search  advice  and  encourage- 
uieut  have  been  continuously  given  to  the  author 
by  Dr.  Charles  Carpenter,  but  for  whose  guidance 
this  investigation  wotdd  not  have  attiained  a 
succes-sful  issue. 


Mr.  Evans  said  it  was  specially  rediiced  by 
hydrogen  beforehand. 

Mr.  J.  W.  HiNCHLKY  asked  whether  the  lagging 
was  removed  from  one  of  the  heat  interchangers 
of  each  unit  to  obtain  a  cooler  gas  on  exit ;  if  so, 
it  would  appear  that  the  coefficient  of  heat  transfer 
adopted  in  designing  was  too  low.  Heat  inter- 
cliange  between  gas  and  ga.s  was  not  a  common 
operation,  and  it  would  be  usefid  to  know  the 
actual  coefficient  obtained  in  this  interesting  pro- 
t^ess. 

Dr.  H.  G.  CoLMAN  said  that  one  of  the  most 
interesting  chemical  points  of  the  process  was  that 
nickel  could  be  successfully  employed  as  a  catalyst 
without  becoming  "'  poisoned."  This  would  not 
have  been  predicted  a  priori,  for  in  the  attempts 
to  produce  inethane  commercially  from  carbon 
monoxide  and  hydrogen  by  heating  at  250 — 300° ( '. 
in  presence  of  nickel,  the  small  quantities  of  sulphm- 
present  in  water-ga-s  soon  brought  the  reaction  to 
.in  end  owing  to  "  poisoning  "  of  the  nickel.  Mr. 
Kvans  had  shown  that  in  spite  of  this,  if  the  tem- 
perature of  the  gases  was  raised  to  about  450°,  the 
nickel  was  capable  of  removing  the  sulphur  without 
any  "  poisoning  "  being  observable  after  two  years. 
The  great  difficulty  in  the  way  of  devising  a  suit- 
able process  for  removing  the  carbon  bisulphide 
bad  been  that  of  cost.  Many  chemical  niethods 
were  available  for  the  purpose,  but  all  had  proved 
prohibitive  in  cost.     A  further  interesting  point 
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was  that  Mr.  Evans  had  now  safefaotoiily  proved 
that  the  conversion  of  carbon  bisulphide  into 
sulphuretted  hydrogen  was  du6  to  its  interaction 
with  hydrogen,  and  not  with  steam.  Was  the 
slight  increase  in  methane  due  to  its  synthesis 
from  the  carbon  monoxide  and  hydrogen,  or  was  it 
possibly  really  ethane  formed  from  the  ethylene 
and  hydrogen,  in  presence  of  the  nickel  ?  In 
what  form  was  the  sulphiu'  left  in  the  gas  after 
treatment  ?  Probably  it  was  chiefly  in  the  form 
of  thiophen,  in  which  case  it  would  be  very  diffi- 
cult to  remove  it  without  affecting  the  benzene, 
with  consequent  considerable  reduction  of  the 
illuminating  and  calorific  power  of  the  gas.  Pos- 
sibly, however,  some  of  the  sulphur  was  in  the  form 
of  methyl  or  ethyl  sulphides. 

Mr.  W.  E.  Oakdex  asked  what  ditference  in  the 
percentage  of  decomposition  was  made  by  the 
presence  of  the  catalyst.  Had  the  process"  been 
applied  to  coal  gas  or  to  producer  gas  ?  What 
was  the  extent  of  the  decomposition  of  sulphuretted 
hydrogen  into  hydrogen  and  sulphur  ? 

Dr.  K.  Lessing  said  that  the  time  which  was 
occupied  in  bringing  the  process  to  a  successful 
issue,  even  if  it  were  seven  years,  ^^as  quite  a 
record  time,  because  it  involved  a  great  nimiber  of 
initial  failures  in  small  experimentJal  plants  before 
a  working  plant  could  be  evolved.  He  believed 
that  in  one  works  alone  15,000,000  cb.  ft.  of  coal  gas 
was  treated  every  day,  wliich  could  not  be  acted 
on  detrimentally  without  affecting  the  regular  gas 
supply  to  an  enormous  district.  Had  any  rela- 
tion been  esta,blisbed  between  the  amount  of 
carbon  produced  and  the  amount  of  sulphur  ? 
Was  it  now  possible  to  establish  a  balance,  so  that 
it  was  possible  to  say  that  the  carbon  deposited  on 
the  nickel,  and  afterwards  burned  off  in  the  form 
of  CO  J,  tallied  with  the  amount  of  sidphur  re- 
covered from  the  final  gases  ?  Possilily  the  deter- 
mination of  the  CO ,  in  the  final  gas,  knowing  the 
gas  on  the  inlet  side  and  the  CO,,  would  give  an 
answer.  With  regard  to  the  methane,  if  hydro- 
genating  reactions  occurred,  the  free  carbon  should 
be  rather  less  than  that  given  by  the  equation. 
If  they  did  not,  and  if  possibly  some  dehydro- 
genation  took  place,  the  carbon  woiUd  be  somewhat 
more  than  the  sulphur  equivalent  required. 

Mr.  F.  Napier  Sutton  said  that  those  who  had 
seen  the  process  in  practical  use  had  been  much 
struck  with  its  wonderful  practicability  and 
beauty,  both  mechanically  and  chemically.  He 
had  not  actually  seen  the  latest  improvements 
introduced  at  the  East  Greenwich  plant,  but  a 
year  Or  so  ago  he  had  examined  the  process  in 
detail  at  the  Old  Kent  Road  works,  and  the  differ- 
ence in  results  obtained  between  this  reaction  for 
the  removal  of  carbon  bisulphide,  as  compared 
with  the  old  Ume  proce-ss,  was  simply  marvellous. 
He  beUeved  the  amount  of  sulphur  remaining  in 
the  gas  was  about  8  grains  per  100  cb.  ft.,  whereas 
he  beheved  that  in  coal  gas  passed  into  the 
mains  by  most  companies  it  was  something  like 
30  or  40  grains.  The  gas  thus  became  a  sort  of 
standard  which  in  course  of  time  probably  eveiy 
other  company  would  adopt. 

Jfr.  W.  J.  A.  BlTTEKFiELD  said  that  the  process 
was  an  admirable  instance  of  the  co-operation  of 
the  chemist  and  the  engineer.  Though  except  for 
the  use  of  this  particular  catalyst,  the  chemical 
process  was  not  novel,  the  earlier  attempt  on  a 
large  experimental  scale  30  or  more  years  ago  had 
failed  completely,  because  the  engineers  concerned 
in  its  development  had  lost  heart  when  the  first 
plant  did  not  go  quite  properly.  Tliis  proce.ss 
originated  after  the  compidsion  which  formerly 
existed  in  regard  to  the  removal  of  sulphur  com- 

Eounds  had  been  removed  by  Parliament  from  the 
ondon  das  Companies.     Dr.  Carpenter  and  his 


co-directors  had  thought  it  desirable  that  the  siil- 
phur  in  the  form  of  carbon  bisulphide  should  be 
removed  from  the  gas,  and  this  was  now  done  on 
then'  own  init  iative.  Without  a  ny  compulsion,  they 
had  set  abovit  producing  gas  by  an  entirely  novel 
process  of  a  higher  degree  of  purity  than  had 
hitherto  been  provided.  On  that  account  he  would 
be  rather  averse  to  attempting  to  exercise  com- 
pulsion on  other  companies,  who  would,  in  their 
own  interests,  sooner  or  later  adopt  sulphm- 
purification.  The  residual  sulphur  which  was  left 
in  the  gas  after  fTeatment  by  the  new  process,  was 
evidently  mostly  thiophen.  If  that  were  the  case, 
the  process  of  washing  with  alcohol,  which  had  been 
advocated  for  the  removal  of  carbon  bisulphide, 
should  remove  the  thiophen  also.  That  process 
had  been  tried  in  Sweden,  and  he  believed  it  was 
being  tried,  or  was  about  to  be  tried,  in  this 
country.  When  the  results  were  published,  it 
would  be  interesting  to  see  whether  the  sidphur 
came  down  from  the  7  or  8  grains  per  100  cb.  ft.  to 
practically  nil.  In  the  "  Athion  "  process,  as 
used  at  Heidelberg  recently,  the  large  size  of  the 
vessels  relatively  to  the  work  done,  convinced  him 
that  for  working  on  a  really  large  scale  the  process 
was  quite  impracticable.  The  "  Athion  "  and  all 
other  processes  except  JMr.  Evans'  and  the  alcohol 
washing  process,  required  the  pre\'ious  removal  of 
the  carbon  dioxide  from  the  gas,  and  the  expense 
of  this  removal  put  them  out  of  court  as  com- 
petitors with  the  new  process. 

Mr.  Evans,  in  reply,  said  that  about  60  %  of  the 
sulphur  compounds  remaining  after  the  process 
consisted  of  thiophen,  but  the  remainder  had  so 
far  evaded  detection  or  classification.  During 
the  carbonisation  of  coal  one  imagined  that  methyl 
and  ethyl  sulphides  were  produced,  together  with 
certain  mercaptans.  but  the  latter  woidd  become 
rapidly  decomposed  in  a  process  of  this  natm?e. 
His  company  had  attempted  to  apply  a  process  for 
removing  thiophen  but  not  benzene,  depending  on 
the  formation  of  double  thiophen-mercury  sulphate 
compounds.  It  was  proposed  to  separate  subse- 
quently the  benzene  and  thiophen  and  to  return 
the  former  to  the  coal  gas.  It  appeared  that  the 
process  would  be  too  costly  for  industrial  use. 
The  question  as  to  the  extent  of  the  decom'position 
with  and  ^vithout  tZie  catalyst  coidd  ho,  answered 
indirectly.  The  function  of  the  catalyst  was  to 
reduce  the  temperatiu?e  of  the  reaction.  Contact 
material  alone  was  capable  of  effecting  exactly  the 
same  reduction  of  sulphur  compounds,  but  at  a 
temperature  of  about  60°  to  100°  C.  higher,  which 
became  dangerous  to  the  iron  apparatvis  of  the 
plant.  The  quantity  of  carbon  oxysidphide  pro- 
duced woxdd  be  practically  unmeasurable  if  the 
amount  of  sidphuretted  hydrogen  in  the  gas  were 
below  100  grains  per  100  cb.  ft.  Dr.  Lessing's 
question  as  to  whether  there  was  a  relation  existing 
between  the  amount  of  carbon  dioxide  and  the 
amount  of  carbon  bisulphide  decomposed,  coidd 
:  onlyifcbe  cleared  \ip  in  the  laboratory  with  the 
I  purest  chemicals.  They  always  knew  after  each 
I  aeration  the  weight  of  carbon  that  had  been 
burned  off'  in  the  plant.  Calculating  back  to  the 
amount  of  work  done,  it  was  found  that  the 
quantity  of  carbon  was  al)0»it  double  that  repre- 
sented by  the  carlion  bisulphide  decomposed, 
which  indicated  that  certain  unsaturated  hydro- 
carbons in  the  gas  had  been  decomposed.  That 
decompo.sition.  after  the  decomposition  of  carbon 
bisulphide,  was  purely  a  question  of  temperature, 
and  it  was  therefore  important  to  work  at  the 
lowest  temperature  compatible  with  high  efficiency. 

With  regard  to  the  average  figures  for  the 
forking  of  the  plant,  there  was  usually  about 
39  grains  of  sulphur  compounds  in  gas  made  from 
Northumberland  and  Durham  coal,  and  that  was 
reduced  to  from  7  to  8  grains,  representing  a 
reduction  of  80%. 
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Obituary. 


G.  V.  PEAE(.'E. 

Second  Lieutenant  GeolTrey  \'iiu-ent  Peai'ce, 
Royal  Warwiokshiro  Kosiinent.  onlv  son  of 
Mr.  WiUiam  IVane,  .M.P.,  of  U,  Park  Crescent, 
W..  hiis  died  from  wounds  received  in  action 
on     Dec.    1 8th,    aged    25    yeai-s.     Formerly    a 


sergeant  in  tlie  Uppingham  .School  Corps,  he 
afterwards  joined  the  Artists'  Hifles,  with  whom 
he  went  to  the  Front  in  October  last.  On 
arrival  he  was  selected  for  a  (Commission  in  the 
Royal  Warwickshire  Rei;iment.  He  was 
elected  a  member  of  this  Society  in  I  ill 2, 
and  was  employed  at  tlie  works  of  Messrs. 
Spencer  Chapman  and  Mess(-1  at  Sil  vert  own. 
He  was  a  most  promising  young  chemist. 
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I'ATKNT  SFKciKtcXTIONS  mnj'  he  obtained  by  post  by  loniittins;  us  follows  : — 
Enqtith. — M.  each,  to  the  I'omiitroller  of  the  P.itcnt  Oftics,   \V.  Tomplc  Fr.iiiks,  Kai.,  Soiithiimpton  BuildiiiKs,  Chanucry  iiiiilc, 

London.  W.C\ 
Vniltd  Sttttef. — Is.  e.ich.  to  the  Secretary  of  the  Society. 

French. — 1  f*'.  (15  c.   each,  as  follows:    Piitonti  diteil    I'.Wi   to    H)07   inclusive,   lielin  et  Cie.,   ,',fi,   Hue  des    Kniucs   Bourgeois, 
Paris  (3e) ;    Patents  from  IHOS  to  d:ito,  L'lniprinieriu  Nationalc,  87.  Rue  Vicillc  du  Temple,  Paris. 
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Pat  K  NTS. 

Separation    and    grading    of    varions    materials  ; 

Centrifiujnl .     E.     Holwill,     Ijondon.     E>ng. 

Pat.  26.127,  Nov.  14,  1913. 

A  CENTRIFI'G.M.  drum  is  constructed  with  an  oitter 
impervious  .and  an  ituicr  <(inceutric  porous  cylin- 
drical wall  leaving  a  dosiul  annular  space  tietween. 
The  mixture  of  solids  and  liquid  Is  passed  down- 
wards through  the  rotating  drum  and  the  solids 
are  deposited  on  the  inner  surface  of  the  porous 
cylinder,  graded  according  to  size,  the  hulk  of 
the  liquid  pa.ssiug  away  from  the  lower  end  of  the 
drum.  When  a  sutllcient  (luantity  of  solid  material 
lias  collected,  the  supply  is  stopped  and  the  liquid 
which  has  collected  in  the  annular  space  is  drawn 
off.  On  the  rotation  being  continued  the  liquid 
still  retained  by  the  deposited  solids  is  forced 
through  the  porous  wall. — W.  H.  C. 

Cnilriftujal  machines.     A.  K.  Robertson,  (ilasgow. 
Eng.  Pat.  830(3,  April  2.   1914. 

The  dried  material  is  discharged  from  the  basket 
of  a  cent riftigal- machine  by  a  scoop  device  which 
projects  from  a  hub  surrovmding  the  central 
shaft.  When  the  machine  is  ready  to  be  dis- 
charged, a  I)rake  is  applied  to  the  hub  before  the 
rotation  of  the  drum  is  stopped  so  that  the 
scoopa  move  relatively  to  the  drum  and  detach 
the  lower  portions  of  the  deposit,  whereupon  the 
remainder  easily  falls  away. — W.  H.  C. 

Cenlriiuijal  apparatus.     W.  JNIauss,  Johannesburg. 

S.   Africa.     Eng.   Pat.    l.^).0.30.   July   3,    1914. 
Thk   fkums   of   a   planetary   centrifugal    machine 
are  rotated  individually  by  means  of  two  concentric, 
internally-toothed    wheels    which    engage    with    a 
pair  of   planet   wheels. — W.  H.  C. 


Separuiors  ; 
type.     W. 


Cenlrijuyal 
Mauss, 


of    the    planetary 
Johannesburg,     S.     Africa. 


Eng.  Pat.   17,724,  July  27,  1914. 

The  separator  is  of  the  type  in  \\hich  the  vertical 
drums  are  placed  close  to  the  main  axis  and  from 
which  the  deposited  material  is  removed  by 
ploughs  or  scrapers    (see  Eng.  Pat.  6478  of  1913  ; 


this  .T.,  1913,  8.o8).  The  drums  are  made  with  a 
cylindrical  central  portion  and  an  upper  and  towe^ 
conical  portion. — W.  H.  C. 

Separator ;  Centrifilgal driven,  by  a  low- 
pressure  turbine.  Aktiebolaget  Baltic.  First 
Addition,  dated  Feb.  16.  1914  (Under  Int. 
Conv.,  Feb.  IS.  1913).  to  Fr.  Pat.  149,542,  Oct. 
17,  1912  (tliis  J.,  1913,  503). 

A  REClPEOC.\TlNR  engine  is  substituted  for  the 
low-pressure  turbine  and  a  high-pressure  for  a 
low-pressure  steam  generator  in  the  separator 
described  in  the  original  patent. — W.  H.  C. 

Furnaces  and  kilns  ;    Pulverulent  and  liquid  j\lel 

.     S.    Jl.   Seddon,     Salt   Lake   Citv,    Utah, 

U.S.A.     Eng.     Pat.     27,373,     Nov.     27,     1913. 
Under  Int.  Conv.,  Jan.  28,  1913. 

The  conduit  through  «'hich  warm  air  flows  to  the 
blower  is  enclosed  in  a  mixing  chamber,  and  the 
fuel  is  led  over  the  upper  surface  of  the  conduit 
and  enters  the  latter  on  the  under  side.  The 
proportions  of  the  mixtiu'e  are  adjusted  liy  valves 
or  dampers,  and  means  are  provided  for  removing 
any  heavv  particles  that  may  accidentally  accom- 
pany the'fuel.^W.  H.  C. 

Regenerator-furnace.  W.  E.  Moore,  Peru.  III.. 
H.  L.  Moore,  Executrix.  U.S.  Pat.  1,117,219. 
Nov.  17,  1914.      Date  of  appl.,  Jan.  26,  1914. 

Two  furnaces  placed  side  by  side  are  separated  by 
a  single  partition  wall,  and  a  series  of  longitudinal 
regenerator  chambers  below  the  fiirnaces  are 
connected  with  them  by  flues  and  pro\ided 
with  reversing  dampers  to  change  the  dii'ection  of 
flow  of  the  gas  and  air. — W.  H.  C. 

Retort.     R.  G.  Stiles,  Parkersburg.  W.  \a.      U.S. 

Pat.   1.117,923,  Nov.   17.   1914.      Date  of  appl., 

Nov.  4,  1913. 
A  RETOKT  of  square  section  has  a  square  doorway 
at  one  end.  The  bottom  of  the  doorway  is 
slightly  above  the  bottom  of  the  retort  to  provide 
a  Steani  and  water  chamber,  over  which  a  series 
of  grids  are  placed  level  with  the  sill  of  the  door- 
way. The  door  is  held  in  position  by  a  swinging 
dog-screw  and  a  valved  steam  outlet  is  provided 
for  the  vapours. — W.  H.  C. 
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Teinperaluret  ;      Apparatus     for     iridicalivg     and 

regulating .     I.     Hall,     Birmingham.     Eng. 

Pat.   28,346,   Dec.   9,    1913. 

In  the  apparatus  described  in  Eng.  Pat.  21,072  of 
1912.  a  single  pivoted  rod  or  lever  is  used,  one  end 
of  wliich  rests  upon  part  of.  and  is  actuated  by  a 
diiYerential  expansion  device  comprising  a  carbon 
or  other  non-metallic  rod  and  a  metal  tube,  and 
and  the  other  controls  the  valve  through  which 
the  gas  enters  the  burner. — W.  B.  ('. 

DryiiK/    apparaitis  ;         Rotary    chamber .     G. 

Binder,  Bochester.  N.Y.,  U.S.A.  Eng.  Pat. 
8936,  April  S.  1914.  Under  Int.  Conv.,  Jan. 
21,  1914. 

Aju  is  circulated  by  means  of  a  fan  continuously 
through  a  screening  chamber,  a  heating  chamber, 
and  a  rotary  drying  chamber.  After  pa.ssing  the 
screening  chamber,  a  portion  of  the  air,  containing 
the  greater  part  of  the  moisture,  is  discliarged 
into  the  atmosphere,  and  the  remainder,  together 
with  some  fresh  air.  is  re-circulated  thi-ough  the 
train  of  apparatus. — W.  H.  C. 

Drsiccaliny  organic  matter.  W.  H.  Allen,  Cleve- 
land, Ohio.  ■  U.S.  Pat.  1,118,884.  Nov.  24,  1914. 
Date  of  appl.,  Nov.  4,  1912. 

The  substance  is  enveloped  in  a  magnetic  field 
and  a  current  of  dry  air,  heated  above  110  F. 
(43°('.)  by  the  magnetising  current,  is  circulated 
over  it.^ — J.  H.  J. 


Drying  granvtar  materials  ;  Process  and  apparatus 
for .  J.  A.  Topf  und  Sohne.  First  Addi- 
tion, dated  Feb.  11,  1914.  to  Fv.  Pat.  461,679, 
Aug.  21,  1913. 

The  drying  apparatus  is  divided  into  compart- 
ments by  vertical  and  inclined  partitions,  so  that 
the  path  of  the  material  under  treatment  is  diverted 
in  one  direction  only  from  the  vertical.  The  dried 
material  is  discharged  from  the  bottom  of  the 
apparatus  through  two  doors  which  are  opened 
alternately  by  mechanical  means. — W.  H.  C. 

Gases  ;  Treatmevl  of .     E.  B.  Wolcott.  Chicago, 

111.     U.S.  Pat.  1.116.661.  Nov.  JO,  1914.     Date 
of  appl.,  Aug.  14,  1909. 

The  gases  are  passed  spirally  downwards  o\cr  the 
interior  surface  of  a  cylinder  and  then  upwards 
tlirough  the  central  portion  of  the  cylinder,  in 
which  is  a  series  of  electrodes  or  other  heating 
means  to  induce  chemical  combination  of  the  gases. 
The  gases  are  suliseqnently  cooled. — W.  H.  C. 

Evaporator.  F.  M.  de  Beers,  Chicago,  111.  U.S. 
Pat.  1,117,005,  Nov.  10,  1914.  Dafe  of  appl., 
.Tuly  19,  1913. 

The  evaporator  is  constructed  of  antimoniaJ  lead, 
strengthened  by  iron  angles  or  tees  imbedded  in 
the  lead.— W.  H.  C. 

Filtering  medium  [lile].  J.  E.  Porter,  Sjnacuse, 
N.Y.,  Assignor  to  General  Filtration  Co.,  Inc., 
Rochester,  N.Y.  U.S.  Pat.  1.117.601,  Nov.  17, 
1914.     Dat«  of  appL,  May  9,  1913. 

A  HAPID  filtering  tile  is  made  by  fusing  a  mixture 
of  7.5  to  85%  of  a  silicious  substance  with  25  to 
15%  of  powdered  glass. — W.  H.  C. 

Treating  a  curren t  of  liquid  with  a  gas  ;  Apparatus 

for .     G.       Ornstein.     Fr.      Pat.      469,275, 

.March  7,  1914.  Under  Int.  Conv.,  May  9,  1913. 
The  liquid  is  passed  through  a  Veuturi  tube,  and 
the    variation    in    pressure    before    and    after   tlie 


constriction,  due  to  the  variation  in  the  quantity 
of  liquid  flowing  through  the  tube,  is  utilised  to 
control  the  supplv  of  compressed  gas  to  the  liquid. 

— W.  H.  C. 

Cooling  rnmparfine^its  for  rectifying  columns.  10. 
Barhet  ct  Fils  et  Cie.  Fi-.  Pat.  469.979.  .Tune  4, 
1913. 

The  condensed  liquid  which  collects  on  the  bottom 
of  each  lompartment  or  tray,  is  maintained  at  a 
temperattire  just  lielow  that  of  the  ascending 
vapour  by  means  of  cooling  coils.  The  hoods  or 
covers  of  the  liubbling  devices  are  adjustably  fixed 
to  the  vertical  vapour  pipes. — W.  H.  C. 

Cooling  tower  [for  water]  with  aeration  channels. 
W.  Vedder.  Fr.  Pat.  470,191,  March  28.  1914. 
Under  Int.  Conv.,  March  29,  1913. 

Cooling  chambers,  grouped  around  a  central 
chimney,  are  provided  with  superposed  horizontal 
diannels  througli  wliich  the  cooling  air  passes  to 
the  chimney.  The  liquid  to  be  cooled  falls  in  a 
finely  divided  condition  across  the  horizontal  cur- 
rents of  air.  Radiation  from  the  chimney  is 
prevented  in  oider  to  olitain  a  good  up-draught. 

— W.  H.  C. 

Latent  heat  of  evaporation  of  liquids  ;  Apparatus  for 

regenerating  the .     E.  Nobel  and  S.  Bessonoff, 

St.  Petersburg.  U.S.  Pat.  1,118,041.  Nov.  24, 
1914.     Date  of  appl..  Dec.  17,  1908. 

See  Fi-.  Pat.  395,108  of  1908  :  this  .1.,  1909,  357. 

^T.  F.  B. 

Gas-tight  seals  or  closures  between  metal  and  vitreous 

material:   Production    of .     H.   J.   S.   Sand, 

Nottingham,  and  F.  Reynolds,  London.  U.S. 
Pat.  1,118.812,  Nov.  24.' 1914.  Date  of  appl-, 
Jan.  30,  1914. 

See  Eng.  Pat.  23,854  of  1913  ;  this  J.,  1914.  571. 

— T.  F.  B. 

Gri?idiii<i-milh.     Bradlev  Pulverizer  Co.     Fr.  Pat. 
469.646,  March  14.  1914. 

See  Kng.  Pat.  6193  of  1914  ;  this  J.,   1914,  950. 

— T.  F.  B. 

/Separating     solid     bodies    suspended     in     liquids  : 

Process  for .     B.  Hofer.     Fr.  Pat.  469,727, 

March  17.  1914.  Under  Int.  Conv..  March  17, 
1913. 

See  Eng.  I'at.   (i793  of   1914  ;  this  J..   1914.  939. 

— T.  P.  B. 

Centrifugal  machines.  H.  Broadbent.  Fr.  Pat. 
469.950.  March  21,  1914.  Under  Int.  Conv., 
April  9,   1913. 

See  Eng.   Pat.  S376  of   1913;  this  J.,   1914,  582. 

— T.  F.  B. 

Centrifugal       separators.        U.S.    Pats.    1.119,173, 
],I19,]75  and  1.119,176.    See  XVII. 

Absorption     pi/romeler.     Eng.     Pat.     27,633.     See 
XXIII. 

Optical  pyrometer.  U.S.  Pat.  1,119,571.  ^S^e  XXIII. 
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Coals  available  for  export  trade  ;  United  States . 

V.  H.  Manning.     U.S.  Bureau  of  Mines,  Tech. 
Paper  76.   1914.     15  pp. 

Analyses,  showing  volatile  matter,  fixed  carbon, 
ash,  and^  sulphur,  and  a  description  of  their 
physical  properties  and  of  the  uses  to  which  they 
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are  iuloptiMl.  .ire  ^;iven  for  lln>  coals  from  coalfields 
in  the  United  States  from  whirli  there  are  facilities 
for  export. — O.  E.  M. 

Coal  ;    Orulatioit  of .     II.  C.  Porter  and  O.  C. 

Ralston.  U.S.  IJureau  of  -Mines,  Techn.  Paper 
No.  (!;-).  1911.     :?0  pp. 

ExpEKiMENT.s  were  made  to  show  the  effect  on  tlie 
oxidation  of  coal  of  variation  of  teniperatuiv  and 
of  oxygen  pres.-iinv.  reduction  of  proportion  of 
oxygen  below  that  in  ordinary  air,  and  addition 
of  carbon  dioxide  to  the  atmosphere.  In  general, 
below  200°  ('.,  oxy^ieii  is  ab.sorbed  to  form  solitl 
products  and  water.  Above  200' C.  there  is 
little  fixation  of  oxygen,  and  carbon  dioxide  is 
produced,  the  i)roportion  beins  larger  in  an  easily 
ignitod  coal.  Carbon  monoxi<le  is  also  produced 
by  the  decomposition  of  the  solid  oxvgen-deriva- 
tive. — W.  F.  F. 

Coal    in    boiler   furnaces  ;     Factors    governing    Ihe 

coml)tiiition  of .     J.   K.   Clement,   J.  C.  W. 

Frazer,  and  C.  E.  Augustine.  U.S.  Bureau  of 
Mines,  Tech.  Paper  63,  1914.  46  pp, 
ExPEUKMENTs  with  a  furnace  liaving  an  unusually 
long  combustion  chamber,  from  which  samples  of 
the  gases  could  be  drawn  at  intervals  along  its 
length,  showed  that,  with  a  constant  rate  of  tiring, 
the  time  necessary  for  complete  combustion  of 
the  gases,  and  hence  the  length  of  chamber  requii'ed, 
decrease  with  increasing  air  supply, — O,  E,  M. 

Mixed    coal-    and    tcaier-qas ;     Separation    of    ihe 

illuminants  in .     G,  A.  Bnrrell  and   I.  W. 

Robertson.  .\mer.  Gas  Inst.  .T.  Gas  Ligliting, 
1914,  128,  (iir.~6U). 

The  illuminants  in  the  Pittsburgh  gas,  made  by 
mixing  one  part  of  carburetted  water-gas  with 
three  parts  of  coal  gas,  were  separated  by  frac- 
tional distillation  (see  this  J.,  1914,  808).  The 
gas  was  freed  from  carbon  dioxide  by  caustic 
pot-ash  and  then  cooled  by  liquid  air  and  subjected 
to  a  series  of  fractionations  which  gave  a  residue 
of  the  illuminants.  A  second  series  of  fractiona- 
tions removeil  the  ethane  and  ethylene,  a  tliird 
series  removetl  propane  and  propylene,  and  a 
fourth  series  removed  butylene  and  butane. 
Benzene  was  determined  by  fractionation  of  a 
separate  quantity  of  the  gas.  The  composition 
of  two  .samples  of  the  gas  taken  on  different 
dates  was:  CO  j  2-40,  2-43  ;  O.  0-80,  001  ;  CO  13-2.5, 
13-63  ;  H,  37-33,  3713  ;  CH.  31-13,  ,30-92  ;  CM, 
2-10,  1-92';  CJI,  0-3.->,  0-32;  CH,  6-05,  6-36; 
C,H,  0-60,  0-70;  C.H,  0-11,  0'-12  ;  CeH^  (1 
sample).  1  -33  ;  N .  ( 1  .sample)  4-32  °„,  The  calorific 
value  of  the  illuminants  alone  was  calculated  to  be 
2102  B.Th.U.— W.  F.  F. 

Hydrogen  in  gas  mi.rtiires  ;    Determination  of 

by  means  oj  colloidal  }>alliidiinn.  G.  A.  Burrell 
and  G.  G.  Oberfell.  J.  Ind.  Eng.  Chem.,  1914, 
6,  992—994. 

The  u.se  of  a  solut  ion  of  .sodium  picrate  and  colloidal 
palladium  for  determining  hydrogen  in  gas  mixtures 
IS  described  (see  Paal  and  IJartmann,  this  J.,  1910, 
236;  Brunck,  this  ,T.,  1911,  110).  Hempel  (this 
J.,  1012,  Oil)  has  stated  that  the  s<jlution  slowly 
loses  its  absorbing  power  even  in  the  dark,  but 
the  authors  have  obtained  sati.sfa(-tory  results  with 
a  solution  which  hafl  been  kept  for  9  montlis  in  a 
pipette  surrounded  with  black  paper, — A.  .S. 

Gasoline    lapour    in    natural   gas  ;     Absorption    of 

by  fuming  sulphuric  acid.     B.  P.  Anderson 

and  C.  J.  Engelder.  J.  Ind.  Kng.  Chem.,  1914, 
6,  989—992. 

G.\soLlNE  vapours  are  absorbed  to  a  consir'eral)le 
extent   by  fuming  sulphuric  acid,   the  amount  of 


alisorption  increasing  with  the  molecular  weight 
of  the  hydrocarbons.  The  suitability  of  a  natural 
gas  for  the  manufacture  of  gasoline  may  be  ascer- 
tained by  detennining  tlie  alisorption  under 
definite  conditions,  but  it  is  desirable  in  such  cases 
to  determine  also  the  compositioii  of  the  gas  l]efore 
and  after  treatment  with  the  ai-id.  Samples  of 
natural  gas  from  whicli  respe(-tivelv  1  gallon  of 
gasoline  of  90'  B.  (sp.  gr.  0-613)  an<l  5  gallons  of 
97"  B.  (sp.  gr.  0-624)  per  1000  cb.  ft.  were 
recovered  on  a  commercial  scale,  showetl  a  di-crease 
of  volume  of  9-8  and  30%  when  passed  30  times 
i>\  er  fuming  sulphuric  acid  (.30%  f^O^)  in  a  modified 
Orsat  apparatus  (Deimis,  "  Gas  Analysis,"  p.  86). 

— A.  S. 

Ammonium  chloride  as  a  by-product  of  coke  ovens, 
gas  tcorks,  etc.  W.  Strommenger.  Z.  angew. 
Chem..   1914,  27,  .518—520. 

The  working  up  of  tlie  ammoniacal  liquors  into 
pure  ammoninin  chloride,  instead  of  crude 
ammonium  sulphate,  is  especially  desirable  in 
view  of  the  introduction  of  synthetic  nitrogen 
compounds  on  to  the  market  as  manures  in  com- 
petition with  the  older  sources  of  supply.  For 
this  purpose,  the  liquors,  which  already  contain 
some  ammonium  chloride,  are  treated  with  a 
slight  excess  of  hydrochloric  acid,  and  the  decom- 
position of  the  other  ammonium  salts  antl  the 
oxidation  of  the  iron  present,  are  facilitated  by 
a  current  of  air.  The  sulphur  precipitated  during 
this  process  is  almost  pure  and  forms  a  valuable 
by-product.  A  slight  excess  of  ammonia  is  added 
to  the  filtered  liquors  to  precipitate  iron  and  otlier 
impurities.  The  filtratt^  is  neutralised  with  hydro- 
chloric acid,  treated  with  sutlicient  common  salt 
to  convert  all  the  undecomposed  sulphate  into 
chloride,  evaporated  to  dryness,  and  ammonium 
chloride  separated  by  SLiijlimation,  leaving  a 
residue  of  sodium  sulphate  mixed  with  small 
quantities  of  .sodium  chloride  and  carbon  (from 
the  organic  impurities).  Recrystallisation  of  tlie 
sublimate  is  for  most  purposes  unnecessary,  but 
the  innermost  layers  are  liable  to  contain  traces  of 
volatile  organic  matter,  which,  though  not  recog- 
nisable by  analysis,  cause  the  crystals  to  darken 
on  exposure  to  air  and  light.  A  single  crystallisa- 
tion  completely   removes   them. — G.  F.  M. 

Gas-oils  ;    Determination   of  the  viscosity  of  - 


A.    V.    Hendrickson.     J.    Gas    Lighting,    1914, 
128,  600—601. 

The  determination  of  the  viscosity  of  oils  used  in 
the  manufacture  of  carburett«d  water-gas  is 
suggested  as  a  means  for  determining  the    origin 
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of  the  oil.  An  Ostwald  viscosimeter  is  u.sed,  im- 
mei-sed  in  a  water-bath  at  constant  temperature. 
The    specific    viscosities    (viscosity    of    water  =  1) 
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of  Texas,  Americau,  and  Roumanian  oils  at 
various  temperatures  are  represented  in  the  graph 
by  T,  A,  and  R,  respectively. — W.  F.  F. 

Crude  petroleum,  oil-fuel,   and  similar  substances  ; 

Bapid    methods    of    determining    trater    in . 

H.  S.  Shrewsbury.  Analyst.  1914.  39,  529— .5.31. 
Distillation  method. — 100  c.c.  of  the  oU  and  a  few 
pieces  of  pumice  stone  are  placed  in  a  300  c.c. 
distillation  flask  supported  with  its  side  tube  per- 
pendicular to  the  bench.  The  tube  is  inserted  up 
to  the  neck  of  the  flask  in  a  25  c.c.  srraduated 
cylinder,  which  is  surrounded  by  cold  water.  After 
the  neck  and  surface  of  the  flask  (uncovered  by 
the  oil)  have  been  heated  by  a  flame  to  prevent  the 
condensation  of  water,  the  oU  itself  is  heated  untU 
the  water  has  been  driven  over  into  the  cylinder, 
tlie  process  being  completed  by  distilling  a  few  c.c 
of  the  oil.  The  cylinder  is  then  rotated  rapidly, 
to  cause  the  water  to  settle,  and  the  volume  of  the 
water  is  read  ;  drj-  petroleum  spirit  may  be  added 
to  the  distillate  to  accelerate  the  separation. 
Turbidity  temperature  proces.9. — This  method  de- 
pends on  the  possiliUity  of  extracting  water  from 
oil-fuel  with  glacial  acetic  acid,  and  the  delicacy 
with  which  the  turbidity  temperature  of  glacial 
acetic  acid  and  a  standard  oil  responds  to  the 
presence  of  minute  quantities  of  water.  A  suit- 
able standard  oil  (giving  a  turbidity  temperature 
of  49°  C.  with  glacial  acetic  acid)  may  be  prepared 
by  ndxing  equal  volumes  of  arachis  and  coconut 
oils  ;  a  correction  is  necessary  for  the  effect  on 
the  turbidity  temperature  of  substances  other 
than  water  extracted  from  the  oO-fucl.  and  this  is 
fomid  by  a  blank  deternduation  on  oil  n  hich  has 
been  dried  by  boiling  for  a  short  time  in  an  open 
dish.  New  standards  must  be  prepaied  for  every 
fresh  stock  of  acetic  acid.  Ten  c.c.  of  standardised 
glacial  acetic  acid  is  placed  in  a  dry,  stoppered, 
graduated  25  c.c.  cylinder  and  10  c.c.  of  the  oil- 
fuel  is  added.  The  cyUnder  is  shaken,  its  contents 
are  transferred  to  a  separator,  the  acid  extract  is 
drawn  oil.  pas.sed  through  a  dry  filter,  and  2  c.c. 
of  the  filtrate  is  heated  in  a  test-tube  with  2  c.c. 
of  the  standard  oil  untU  the  mixture  is  clear,  the 
turbidity  temperature  being  then  determined  in 
the  usual  way.  ^Mien  the  oil  contains  more  than 
2-5  °o  of  water,  the  acetic  acid  extract  must  be 
diluted  with  the  standard  ac'd.  exactlv  the  same 
dilution  being  made  with  the  extract  which  gives  the 
figure  for  the  blank.  The  results  obtained  bv  the 
two  methods  are  fairly  concordant.  Both  methods 
would  probably  be  applicable  to  the  determination 
of  water  in  butter,  margarine,  lard,  and  other  oils 
and  fats.— W.  P.  S. 

Alcohol  as  a  substitute  for  benzine  for  driving  motor 
cars.  W.  Hempel.  Z.  angew.  Chem..  1914.  27, 
521—522. 

In  1912  Germany  produced  179,800  tons  (metric) 
of  benzine  :  in  1913,  160,000  tons  of  benzol  (of 
which  50.000  tons  were  exported  to  Finance  ;  and 
in  1912—1913.  3.753.265  111.  of  alcohol.  All 
motor  cars  in  Berlin  have  been  adapted  to  use 
alcohol  as  well  as  benzine.  The  following  are  the 
respective  heats  of  combustion  of  the  different 
substances  tried  in  the  experiments : — Benzine. 
9500 — 10,500  ;  pure  benzene,  10,2G0  ;  commercial 
90  %  benzol  9550 — 10,000  ;  pure  alcohol.  7402  ; 
95  %  alcohol,  5875  ;  and  pure  naphthalene.  9628-3 
Cals.  per  kilo.  Alcohol  denatured  \vith  2  to  20  %  of 
benzene  is  much  more  suitable  for  motor  engines 
than  that  containing  wood  alcohol  or  pyridine. 
According  to  Dieterich  a  mixture  of  1  vol.  of 
petroleum  spirit  ^vith  2  vols,  of  benzene  is  par- 
ticularly suitable  for  the  purpose.  After  suitable 
regulation  of  the  tubes  of  a  L>Tna  carburetter  the 
following  mixtures  could  be  used  : — (1)  A  mixture 
of  4  vols,  of  95  %  alcohol  and  1  vol.  of  90  °q  benzol 


containing   200    grms.    of   naphthalene   per   litre. 

(2)  Four  vols,  of  95%  alcohol  and  1  vol.  of  crude 
!  benzol  containing  200  grms.  of  naphthalene  per 
,   litre.      (3)  Four  vols,  of  95  °o  alcohol  and  1  vol.  of 

light  coal-tar  oil  containing  200  grms.  of  naphtha- 
'   lene  per  litre.     In  a  long  run  18  hires  of  mixture 

1   gave  the  same  residt   as  15  litres  of  ordinary 

petrol.  Only  oils  purified  by  sulphuric  acid  and 
i  alkali  should  be  used  for  this  purpose.  There  is 
I  also  a  possibility  of  using  a  solution  of  acetylene 
i  in  acetone  (which  dissolves  31  vols.)  or  alcohol 
1  (6  vols. ).  The  use  of  pure  alcohol  tends  to  produce 
j    rust  in  the  engine. — C.  A.  51. 

•  Sub.'titutes  for  benzine  and  benzol  in  motor  engines. 
I  K.  Dieterich.  Z.  angew.  Chem.,  1914,  27, 
!       543—544. 

I   The  following  mixtures  are  recommended  as  suit- 
able substitutes  for  petrol : — I.   {a)  Alcohol  (95%), 
j    70:     benzol    30    parts.      (6)   Alcohol     (90%),    50; 
i    commercial  acetone,   20  ;    benzol,  30    parts.      II. 
I    (a)  .Ucohol    (95%),    70;    benzine    30    parts,     (b) 
j    Alcohol  (90%)  50  :  commercial  acetone,  20  ;  ben- 
!    zine.  30  parts.     III.  {a)  Alcohol  (95%)  90  ;  ether, 
10     parts.      (6)  Alcohol     (95%).     90;     ether     10; 
naphthalene,  1  part.     IV.  (a)  Alcohol  (95%),  70; 
;    commercial  acetone,  30  parts.     (6)  Alcohol  (90%), 
!    50  ;  commercial  acetone,  50  parts.     V.  (a)  Petro- 
I    leum,    2  ;    benzine,    1    part.       (6)    Petroleum,    3  ; 
j    acetone,    1    part.      (c)    Petroleum,    90  ;    ether,    10 
!   parts  containing  1  part  of  naphthalene.     All  these 
substitutes    require    preliminary    heating    of    the 
carburetter   and   reduction   of   the   supply   of   air. 
To  prevent  rust  one  Utre  of  motor  oU  should  be 
dissolved  in  100  litres  of  the  mixture. — C.  A.  M. 

Alcohol   as   a   motor-spirit.     O.   Mohr.      Z.    angew. 
Chem.,    1914.    27,  558—559. 

Only  tlie  simplest  mixtures  of  alcohol  with  hydro- 
carbons have  proved  suitable  as  substitutes  for 
petrol  in  motor  engines.  Mixtures  of  equal  parts 
of  alcohol  and  benzene  or  of  alcohol  (50),  benzene 
(25),  and  petrol  (25).  have  given  good  results,  the 
second  mixture  having  the  advantage  of  not  forming 
crystalline  deposits  in  winter.  Naphthalene  proved 
unsuitable  owing  to  the  formation  of  deposits. 
The  use  of  alcohol  containing  0-5  °o  ammonium 
perchlorate  is  objectionable  owing  to  the  gaseous 
chlorine    compounds    formed    in    the    explosion. 

— C.  A.  M. 

Determination  of  Prussian  blue  in  cyanide  mud. 
Ariderson.     See  VII. 

Rock  asphalts  of  Oklahoma  aiul  their  use  in  paving. 
Snider.     See  IX. 

Cementing   value   of   bitumiyious  binders.     Kirsch- 
br'aun.     See  IX. 

Iodine  value  of  linseed  and  petroleum,  oils.     Smith 
and  Tuttle.     See  XII. 

Patents. 

Briquettes  ;    Process  for  7naking without  coal. 

E.  L.  Geelhand  and  J.  de  Man-Roeis.      Fr.  Pat. 
469,293,  Feb.  9,   1914. 

Briquettes  are  formed  of  gum  copal,  wood  chips, 
bark  or  the  like,  and  loam. — W.  F.  B. 

Briquettes  ;     Process    for    making .     A.    Epp. 

Fr.  Pat.  470.136,  Mar.  26,  1914. 

Cl.\y  and  sawdust  are  heated  in  a  mdxer  preferably 
by  high-pressure  steam,  coal  tar  and  previously 
boiled  pine  resin  are  added,  and  nitric  and  sul- 
phuric acids  are  then  agitated  with  the  mixture, 
which   is   cooled,   moulded,    and    exposed    to    the 
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atmosphere  lor  one  or  two  days.  An  alternative 
process  consists  in  using  dinkoi-  or  ashes  witli  linely- 
Uivided  pitcli,  tai-,  and  sulpluiric  acid. — W.  1'^.  B. 

Clas   [firedamp]  atbnijred   iritk   air  or   other  ijuses ; 
Apparatus  /or  indicatimj  the  presence  and  esti- 

maliny  the  proportion  of  a .     H.  R.  Webster, 

Horsforth.     Eng.  Pat.  2(i.001,  Nov.  13.  11)13. 

A  THIN  metallic  diaphrafini  closing  ft  porous  vessel 
is  distended  wlion  diffusion  of  a  gas  into  the  vessel 
takes  place,  and  makes  elect  ricfxl  contact  with  a 
rod.  To  make  the  apparatus  quantitative  the 
original  distance  of  tlie  rod  from  tin'  diaphragm  is 
atijustable  by  a  micrometer  screw.  The  closing  of 
the  circuit  is  indicated  by  a  bell  or  lamp. — O.  E.  M. 

(.las-retorts  ;  Vertical  - 


R .  Dempster  and  Sons. 
Ltd.,  £lland,  and  F.  G.  Brockway,  Cleethorpes. 
Eng.  Pat.  1997,  Jan.  20.  19U. 

A  TABLE  for  supporting  the  charge  stands  during 
carbonisation  on  the  bottom  lid  of  the  retort,  falls 
out  of  the  way  when  tlie  lid  is  opened  for  dis- 
charging, and  is  replaced  by  means  of  a  chain  let 
down  through  the  i-etort. — O.  E.  M. 

Watcr-(jas  ;     Production    of  ■ 


^..-,      ^,  .     R.    P.    Pictet, 

Berlin.     Eng.  Pat.  2J.371,  Oct.  27.  1913. 

PrRE  or  nearly  pure  oxygen  is  passed,  with  steam, 
continuously  through  fuel   at    1500° — 1800^  C. 

— O.  E.  M. 

^^'ater-^|as  ;   Conversion  of  carbon  monoxide  in  - 


into   methane.     L.    Vignon.     Fr.    Pat.    469,907, 
June  2,   1913. 

Watek-gas  is  mixed  witli  a  determined  quantity 
of  steam  and  passed  over  quicklime  heated  to 
350° — 1200°  C.  Below  about  850°  C.  calcium  car- 
bonate, methane,  and  hydrogen  are  produced, 
whilst  above  this  temperature  the  calcium  car- 
bonate is  decomposed,  and  the  resulting  gas  also 
contains  carbon  dioxide.  Small  quantities  of 
other  hydi'ocarbons.  sucli  as  ethvlenc,  are  also 
formed.  (See  also  Fr.  Pat.  416,099  ;  this  J.,  1910, 
1366.)— W.  P.  B. 

Producer-gas  generators.     T.   R.   Wollaston,   Man- 
chester.    Eng.  Pat.  29,088,  Dec.  17,  1913. 

A  PRODUCER,  of  any  suitable  type,  is  provided  witli 
a  number  of  hermetically  sealed  tubes  (Perkins 
tubes)  containing  a  small  quantity  of  fluid,  which 
fUistract  heat  from  tlie  burning  fuel  and  transmit 
it  to  a  boiler,  fixed  on  the  top  of  the  producer. 
The  steam  from  the  boiler  passes  by  a  pipe,  fitted 
with  an  air  injector,  to  the  jacket  of  the  jjroducer. 
and  thence  into  the  fuel  bed. — W.  F.  F. 

Oas  ;      Manufacture    of    carburelled  ■ 


■  W.  J. 
Watkins,  Assignor  to  O.  (i.  Hurdleston,  Fort 
Worth,  Tex.  U.S.  Pat.  1,116,053,  Nov.  10. 
1914.     Date  of  appl..  May  15,  1911. 

The  lower  half  of  the  generating  ciiamlier  is  pro- 
vided with  a  number  of  horizontal  fibre  partitions, 
connected  by  a  central  fibre  stem.  A  volatile 
combustible  liquid  from  a  container  in  the  upper 
part  of  the  generator  is  distributed  over  layers 
of  a  mixture  of  pine  shavings  and  iron  borings 
placed  on  the  partitions,  and  compressed  an-  from 
a  reservoir  is  blown  downwards  thi'ougli  the  layers. 
the  carburetted  gas  being  drawn  off  from  a  ciiamber 
at  the  base  of  the  generator. — W.  F.  F. 

Combustion    products  ;     Generation    of under 

pressure  for  actuating  turbines.  The  Warwick 
Machinery  Co.  (1908).  Ltd.,  London.  From 
General  Electric  Co..  New  York.  Eng.  Pat.  482, 
Jan.   7,   1914. 

Coal  dust  is  stored  in  a  closed  hopper  under  air 
pressure  from  a  branch  pipe  of  the  main  air  supply. 


A  rotary  valve  in  the  base  of  the  hopper,  driven  at 
a  conti-ollabli'  speed,  admits  the  coal  dust  into  the 
niain  air  pipe,  from  which  it  is  lilown  tangcntially 
jiito  the  conical  top  of  llu>  comhusfiou  cliamber. 
The  ignited  mixture  thus  lias  a  downward  spiral 

,    movement,  the  ash  being  (lu'own  against  the  sides 

I  and  falling  into  a  series  of  pockets  formed  in  the 
bottom  of  the  combustion  chamber.     The  gaseous 

,  combustion  products  escape  by  a  water-jacketed 
pipe  extending  from   the  top  "of  the  combustion 

,   chamber  nearly  to  the  base. — W.  F.  F. 

Cianes    and    gaseous    almosplteres    of    non-oxidizing 

character;      Manufacture    of .     H.     tYasch, 

New  York  (E.  B.  Fi-asch,  New  York,  and  F.  F. 
Whiton,  Hewlett,  N.Y..  executrices).  U.S.  Pat. 
1,118,899.  Nov.  24,  1914.  Date  of  appl., 
Sept.  28,  1914. 

AjR,  mixed  with  a  small  proportion  of  hydrocarbon 
vapour,  is  passed  over  incandescent  carbon,  the 
resulting  gaseous  mixture  consisting  of  nitrogen, 
carbon    monoxide    and    dioxide,    and    liydrogen. 

— W.  F.  F. 

Gas-washer.  H.  Bentz,  Montclair,  N.J.  U.S.  Pat. 
1,117,309.  Nov.  17,  1914.  Date  of  appl.,  June  5, 
1914. 

The  gas  passes  through  a  casing,  where  it  meets 
a  body  of  mist  wliich  coats  the  suspended  .solid 
particles.  It  then  passes  successively,  at  increased 
velocity,  between  two  series  of  plates  supplied  with 
a  flowing  fihn  of  water,  whereby  suspended 
particles  are  removed  and  the  gas  is  cooled,  and 
then  between  a  final  series  of  plates,  without  a 
water  film,  to  ehminate  entrained  moisture. 

— W.  F.  F. 

Hydrocarbons  of  low  boiling-point  ;  Production  of 

from  those  of  higher  boiling-point.     W.   A. 

Hall,  New  York.     Eng.  Pat.   18,342,  Aug.   12, 

Hydrocarbon  oil  is  agitated  with  50%  of  lime- 
water  ;  a  small  quantity  of  ferrous  or  aluminium 
sulphate  is  added,  and  the  precipitate  foimed 
is  removed  by  filtration.  The  filtrate  contains  the 
oils  of  lower  boiling  point. — O.  E.  M. 

Mineral  oils  of  low  boilimj-poinl ;  Production  of ■ 

from  those  of  high  boiling  point.  Continental 
Caoutchouc  und  Gutta  Percha  Co.  Fi-.  Pat 
469,948,  March  21,  1914.  Under  Int.  Conv., 
ilarch  22  and  Oct.  4.   1913. 

The  fraction  of  high  boUing-point  is  heated  with 
a  catalyst  such  as  aluminium  cliloride,  with  or 
without  mercm-ic,  ferric,  vanadium,  or  other 
chloride,  or  with  aluminium  in  a  stream  of  di'y 
hydrochloric  acid  gas,  or  is  atomised  or  exposed 
to  ultra-violet  rays  or  the  silent  electric  discharge 
in  presence  of  a  catalyst.  The  process  is  con- 
tinuous. Gaseous  products  are  oi)tained  by 
heating  to  a  higher  temperature,  and  longer,  in 
closed  vessels. — O.  E.  M. 

Liquid  hydrocarbons  [pentanes]  :  Process  of  obtaining 

[froin  natural  gas].     E.  SchiU,  Assignor  to 

Continental  Gas  Compi'essing  Corporation,  New 
York.  Reissue  No.  13,829.  Nov.  17,  1914,  of 
U.S.  Pat.  1,100,260,  June  16,  1914.  Date  of 
appl.,  June  10,  1914. 

N.\TURAL  gas  is  higlily  compressed  in  the  presence 
of  a  finely-divided  inert  heat-absorbing  agent  which 
is  also  a  water  absorbent,  a  lubricant  and  a  con- 
ductor of  heat,  and  has  a  high  specific  heat,  specific 
gravity,  and  boiling  point.  The  temperature  is 
reduced  to  25°  C,  and  the  liquefied  portion,  which 
contains  the  pentanes  and  other  hydrocarbons  of 
lugher  boiling  point,  is  removed  while  stUl  under 
pressure,  and  the  pentanes  separated  by  fractional 
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distillation.  The  method  may  be  extended  to  the 
separation  of  hydrocarbons  of  low,  medium,  and 
hifch  boiling  points  from  a  gaseous  mixture  of  these 
suljstances,  by  condensing  the  portions  having 
medium  and  high  boiling  points  aft«r  the  initial 
compression,  removing  the  gaseous  portion,  and 
fractionating  the  liquid  portion. — W.  F.  F. 

[Paraffin]  war;  Prodiicimj frovi  other  hydro- 
carbons. W.  !\I.  Burton.  Chicago,  III.,  Assignor 
to  Standard  Oil  Co.,  Wliiting.  Ind.  U.S.  Fat. 
1,112,113  Sept.  29.  1914.  Date  of  apnl..  Jan. 
21,  1914. 

Fuel  oil,  produced  in  the  distillation  of  petroleum, 
and  free  from  wax,  is  distilled  at  650° — 850'  F. 
(343° — 454°  C.)  under  a  pressure  of  4  to  5  atmos- 
pheres. The  residuum,  about  one-third  of  the 
original  charge,  is  completely  distilled  at  atmos- 
pheric pressure,  the  distillate  cooled,  and  the 
paraffin  wax,  which  amounts  to  about  2%,  re- 
moved in  a  press.  The  expressed  oil  may  be  again 
treated  as  described,  or  may  be  mixed  with  a  fresh 
charge  of  fuel  oil. — W.  P.  F. 

Oil-refiner.  F.  R.  Reynolds,  Bakersfleld,  Cal. 
U.S.  Pat.  1.119.453,  "Dec.  1.  1914.  Date  of 
appl.,   Aug.   9,    1913. 

Flat  jacketed  steam  drums,  arranged  one  above 
the  other,  are  connected  by  short  vertical  pipes, 
and  the  jackets  are  also  connected  together.  Crude 
oil  is  passed  through  the  jackets,  entering  at  the 
uppermost.  A  tank  with  openings  at  top  and 
bottom  encloses  the  whole.  On  leaving  the  lowest 
jacket,  the  oil  passes  over  inclined  baffle-plates  and 
is  finally  led  away  by  the  outlet  at  the  bottom  of 
the  tank,  the  gases  escaping  through  the  outlet  at 
the  top. — W.  F.  F. 


Petroleum  ;  Method  of  distilUn// 


E.  M.  Clavk, 


Alton,  111.  U.S.  Pat.  1,110,496,  Dec.  1,  1914. 
Date  of  appl.,  April  20,  1914. 

The  liquid  residue  from  petroleum  distillation  is 
circulated  rapidly  in  a  small  stream  while  sulijected 
to  a  cracking  temperatm-e.  The  \-apoiu-  is  con- 
densed at  650°— 850°  F.  (343°— 454°  C),  under  a 
pressure  of  3 — 7  atmospheres. — W.  F.  F. 

Hydrocarbons     [petroleum    residties]  ;      Method    of 

distilling .     R.     E.     Humphreys,     Whiting, 

Ind.,  Assignor  to  Standard  Oil  Co.,  Chicago,  lU. 
U.S.  Pat.  1,119,700,  Dee.  1,  1914.  Date  of 
appl.,  June  26,  1914. 
Petroleum  residues  Ijoiling  above  500°  P.  (260°  C.) 
are  distilled  at  a  pressure  above  4  atmospheres, 
the  distillate  being  rctiu'ned  to  the  still  for  further 
treatment.  The  lighter  vapours,  which  consist  of 
hydrocarbons  of  the  same  series  but  having  lower 
boiling  points,  are  condensed  while  still  under 
pressure. — W.  F.  P. 

Organic  esters  of  the  fatly  series  ;  New  application 

of [as     motor     spirit].     Soc.     d'Etude     du 

Carburx.     First  Addition,  dated  Feb.  25.  1914, 

to   Ft.    Pat.    461,520.    Aug.    20,    1913    (this   J., 

1914,  191). 

The  esters  mentioned  in  the  original  patent  may 

l)e  used,  mixed  with  aromatic  or  fatty  hydrocarljons, 

in  internal  combustion  motors. — O.  E.  M. 

Li(/tiid     hydrocarbons     [petroleuni]  :       Electrically- 
heated    still    for .     T.     Delort.     Fir.st     and 

Second  Additions,  dated  March  6  and  April  26, 
T913,  to  Fr.  Pat.  409.054.  Feb.  8,  1913  (tliis  J., 
1914,  954). 

The  liquid  in  an  upper  compartment  of  the  still 
is  heated  by,  and  condenses,  the  vapour  from  a 
lower   compartment ;    its   more    volatile    portions 


pass  oPf  to  a  condenser  cooled  by  fresh,  untreated 
liquid,  while  the  loss  volatile  portions  pass  into  the 
lower  compartment  over  inclined  planes,  the 
temperature  of  which  increases  from  the  top  towards 
the  bottom.— O.  E.  M. 


Benzine ;       Regeneration      of      impure 


M. 


Granger.     Fr.   Pat.   469,490,   March   11,    1914. 

Benzene  from  petroleum  or  its  diMillates  ;    Process 
for  obtaining .     J.  Holcgreber.     First  Addi- 
tion, dated  March  7,  1914,  to  Fr.  Pat.  460,827, 
July  28,  1913  (see  this  J.,  1914,  17). 
Increased   yields   of   benzene   may   be   obta.ined 
from    petroleum    or    its    distillates    by    treatment 
with  hydrogen  in  presence  of  a  mixture  of  metallic 
oxides,    instead   of    the   metals   themselves.     The 
oxides  are  either  used  in  the  form  of  powder  or 
deposited   on    ijumice   stone,    to    present   a   large 
surface,     aiixtures   of    the   oxides   of   nickel    and 
copper,   or   cobalt   and    iron   mav   he   used   with 
advantage.— T.  F.  B. 

Fires  in  oil  tanks,  garages,  and  the  like  ;  Exting- 
uishing  .  J.  B.  and  O.  R.  Erwin.  Mil- 
waukee. Wis..  U.S.A.  Eng.  Pat.  2142,  Jan. 
27,  1914. 
A  SMALL  vessel  containing  sulphuric  acid  is 
suspended  by  a  catch  which  is  released  by  the 
falling  of  a  weight  when  a  fusible  link  is  destroyed. 
The  acid  vessel,  open  at  the  top,  then  sinks 
slowly  tlirough  a  mixture  of  sodium  bicarbonate 
and  soap  bark  solution  contained  in  a  deep 
vessel  within  or  adjacent  to  the  oil  tank,  or  below 
the  floor  of  the  garage  or  other  building.  Violent 
ebullition  is  produced  and  the  foam  overflows  on 
the  surface  of  the  burning  oil  and  extinguishes  the 
fire.- W.  F.  F. 


Dust ;      Composition    for    agglutinating 


H. 


Belger,  Cullercoates.     U.S.  Pat.  1.120.362,  Dec. 
8,  1914.     Date  of  appl.,  Sept.  10,  1913. 

See  Eng.  Pat.  6343  of  1913  ;    this  J.,  1913.  690. 

— T.  F.  B. 


Peat  ;    Process  for  dehydrating  - 


Wetcarbon- 


izing.   Ltd.     Fr.   Pat.   469,447,   March  9,    1914. 
Under  Int.  Conv.,  March  10,  1913. 

See  Eng.  Pat.  5873  of  1913  ;    this  J.,  1914.  783. 

— T.  P.  B. 

Peat-dewatering  process.  T.  Rigby  and  G.  W. 
Andrew.  Dumfries,  Assignors  to  Wetcarbonizing, 
Ltd.,  London.  U.S.  Pat.  1,121,203.  Dec.  15, 
19ll.     Date  of  appl.,  March  6,  1914. 

See  Eng.  Pat.  5873  of  1913  :    this  J.,  1914,  78;:. 

— T.  P.  B. 

Peat-dewat-erinij  process.  T.  Eigljy,  Dumfries, 
Assignor  to  Wetcarbonizing,  Ltd.,  London. 
U.S.  Pat.  1.121.204.  Dec.  15,  1914.  Date  of 
appl.,  March  6,   1914. 

See  Eng.  Pat.  11.133  of  1913  ;   this  J.,  1914,  912. 

— T.  P.  B. 

Gaseous  fuel  :  Apparatus  lor  the  production  of . 

A.  W.  Souther.  Edgware.     U.S.  Pat.  1,120,857, 
Dec.  16.  1914.     Date  of  appl.,  Dec.  6.  1913. 

See  Eng.  Pat.  27,612  of  1911  ;  this  J..  1913.  77. 

— T.  P.  B. 

[Cas]  retort-discharging  apparatus.  A.  Dobson, 
Halifax,  Assignor  to  Drakes,  Ltd.,  Ovenden. 
U.S.  Pat.  1.121,551.  Dec.  15,  1914.  Date  of 
appl..  Feb.   17,   1914. 

See  Eng.  Pat.  4105  of  1913  ;    this  J.,  1914,  684. 

— T.  P.  B. 
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Separating  (jaseoiis  mixtures  into  their  constituents  ; 

Process  oj .     R.  P.   Pictet.   Berlin-Wilmers- 

dorf.  Uernianv.  U.S.  Pat.  1.119,312,  Dec.  1, 
1914.     Dato  of  uppl.,  Jun<>  27.  1913. 

See  Ft.  Put.  457,031  of  1912  ;   this  J.,  1913.  1109. 

— T.  F.  B. 

Sudian  gas-producer  apparatus.  P.  T.  Houston, 
London.  U.S.  Pat.  1.119,003,  Dec.  1,  1914. 
Date  of  appl..  July  2,  1914. 

See  Eng.  Pat.  1.5.307  of  1913  ;   this  J.,  1914,  542. 

— T.  F.  B. 

Petroleum  ;     Process   for   treating  residues  from  the 

distillation  of .     Standard  Oil  Co.     Fr.  Pat. 

409,089,  .March  10,  1914. 

.See  U.S.  Pat.  1,105,901  of  1914  ;  this  J.,  1914,911. 

— T.  F.  B. 

Distilling  petroleum  or  similar  oils  ;    Processes  oj 

and  apparatus  jor  carrying  on  these  processes. 

M.  J.  Truuihlc,  Los  An^jelos,  Cal.,  U.S.A.  Eng. 
Pat.  22.497,  Oct.  0,  1913.  Under  Int.  Conv., 
Jan.   14,   1913. 

See  U.S.  Pat.  1,070,361  of  1913;  this  J.,  1913.  902. 

— T.  F.  B. 


Extitiguishing  fires  ;    Method  of  - 


.  R.  Scheuff- 
een.  Assignor  to  Fabrik  Explosionssicherer 
GefiLsse  G.m.  1).  II.,Salzkotten,  Germany.  U.S. 
Pat.  1.118,9.52.  Dec.  1,  1914.  Date  of  appl., 
.Mai-ch  21,  1912. 

See  Eng.  Pat.  0327  of  1912  ;    this  J.,  1912,  673. 

— T.  F.  B. 


Apparatus  for  autonmtic  gas  analysis.     U.S.  Pat. 
1,111,815.     See  XXIIl. 


IlB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 


-.     Wetcarbon- 
Marcli  9.  1914. 


Peal ;  Process  for  dehydrating  — 
izing  Ltd.  Fr.  Pat.  409.44S, 
Under  Int.   Conv.,   March   10,    1913. 

In  the  deliydration  of  peat  by  wet  carbonizing 
followed  by  treatment  in  a  filt*r-press,  a  part  or 
all  of  tlie  hot  liquid  from  the  press  is  returned 
to  the  fresh  pulp  about  to  be  treated,  thereby 
saving  heat  and  increasing  the  nitrogen  content 
of  the  finished  product. — W.  F.  B. 

Heating  water  and  other  liquids ;  Apparatus  for 
— .  A.  C.  lonides.  Eng.  Pat.  20,259,  Nov. 
1.5,   1913. 

The  heater  described  in  Eng.  Pat.  15,455  of  1909, 
in  which  a  ( ombustible  gaseous  mixture  is  burnt 
without  addition  of  further  air,  and  from  which 
the  products  of  comljustion  are  removed  by 
downward  displacement,  has  its  lieating  chamber 
surrounded  by  a  jacket  in  two  parts,  of  which 
the  upper  can  be  swimg  a.side  for  acces.s  to  the 
ciiamber.— O.  E.  .M. 


Filaments    for     incandescence    electric    lamps.     E. 
Morsaint.     Fr.   Pat.    409,902,   June   2,    1913. 

The  filament  consists  of  an  intimate  mixture  of 
a  condui:tor,  such  a.s  tungsten,  and  a  refractory 
non-conductor,  such  as  boron  carbide  ;  it  is 
tliicker  and  more  resistant  to  mechanical  shock 
and  over-running  than  a  metallic  filament. — O.E.M. 


Electrodes  [for  arc  lamps].  J.  T.  H.  Dempster, 
Sclienectadv,  As.signor  to  General  Electric  Co., 
Now  York.  U.S.  Pats.  1.118,399  and  1,118,400, 
Nov.  24,  1914.  Dates  of  appl.,  .May  20,  1904, 
and  Oct.  27,  1911. 

See  Eng.  Pat.  14,190  of  1904  ;    this  J.,  1905,  Oil. 

— T.  F.  B. 


Method  of  manufacture  of  metallic  [lun^/sten]  wires 
and    strips.     Fr.    Pat.    469,212.     See  X. 

Preparation  of  acetaldehyde  from  distillation  gases. 
Ger.  Pat.  270,704.     See  XX. 


III.— TAR  AND  TAR  PRODUCTS. 

-♦ 

Toluene  in  benzol ;   Test  for .   J.    Gas  Lighting, 

1914,  128,  727. 

The  Committee  on  the  Supply  of  High  Explosives 
liave  issued  a  notice  to  tar  distillers,  etc.,  specifying 
the  standard  distillation  test  for  toluene  in  benzol. 
The  sample  is  distilled  from  a  flask  having  a 
bulb  (preferably  coppered)  of  150 — 180  c.c. 
capacity,  a  neck  about  5  ins.  long,  and  a  side 
tube  at  about  the  ndddle  of  tlie  neck.  A  water- 
cooled  condenser,  18 — 20  ins.  long  is  used,  and  a 
100  c.c.  graduated  cylinder  for  the  distillate. 
The  flask  and  condenser  are  wa-shed  with  the 
benzol  to  be  tested,  and  100  c.c.  of  benzol  intro- 
duced. The  rate  of  distillation  should  be  two 
drops  per  second.  When  the  corrected  benzol 
thermometer  shows  84°  C.  (at  30  inches  pressure, 
or  ±0-1°  C.  for  tOI  inch  pressure),  the  apparatus 
is  allowed  to  cool  and  the  distillate  read  off. 
Ajny  deficiency  from  100  c.c,  when  the  residue 
is  added  to  the  distillate  is  considered  as  distillate. 
If  the  distillate  amount  to  more  than  95  °;, 
and  the  sp.  gr.  of  the  Vjenzol  be  between  0-880 
and  0-890  at  15^  C,  it  may  be  sold  without 
a  permit,  but  if  the  distillate  be  less  than  95% 
a  sample  must  be  submitted  to  the  Committee 
for  test.— W.  F.  F. 


Aniline  oil  and  sail,  and  picric  acid  ;    Prohibition 

of  exports  of .     Board  of  Trade  J..  Dec.  17, 

1914. 

A>r  Order  in  Coinic  il.  dated  Dec.  lltli,  prohibits 
the  export  to  all  destinations  of  aniline  oil,  aniline 
salt,  and  picric  acid  and  its  components. 

Toluol  supplies  and  the  War  Office. 

The  Ai-my  Council  has  notified  the  majority  of 
British  gas  undertakings  that  for  the  period  of 
the  war,  they  are  to  place  at  tlie  disposal  of  the 
Council  their  whole  output  in  toluol  or  substances 
containing  toluol  (commercial  benzol,  light  oils, 
etc.),  so  far  as  they  are  not  covered  by  existing 
contracts. 


Organic  substances  ;    Addition   compounds  of 

ivith  sulphuric  acid.  J.  Kendall  and  C.  1). 
Carpenter.  J.  Amer.  ("hem.  Soc,  1914,  36, 
2498—2517. 
The  authors  have  studied  the  action  of  pure 
sulphuric  acid  (100°,j)  at  low  temperatures  on  35 
organic  compounds,  including  aldehydes,  ketones, 
phenols,  and  aromatic  an<l  aliphatic  acids.  From 
observations  of  the  freezing  points  it  is  concluded 
that  addition  compounds  of  the  oxonium  type 
are  formed  in  the  maj<jrity  of  cases,  and  that  sul- 
phonation  is  preceded  by  formation  of  such 
compounds. — R.  G.  P. 
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IV.-COLOURING  MATTERS  AND  DYES. 


Patents. 

Tar  distiUation  products  :   Process  for  treating 

leiih  phosphoric  acid.  M.  Melamid  and  L. 
Grotzinger.  Ger.  Pat.  276.765.  Aug.  19,  1913. 
Addition  to  Ger.  Pat.  264.811,  Aug.  22,  1912. 
The  hydrocarbons  of  tar  oils  are  converted  into 
hydrocarljons  of  lower  IjoiUng  point  by  Iieating 
with  pho.sphoric  acid.  For  example,  one  kind  of 
tar  yielded  6-5  °o  boiling  up  to  200°  C,  sp.  gr. 
0-950  ;  when  the  tar  was  heated  with  25  %  of 
phosphoric  acid  it  yielded  30%  boiUng  below 
200°  C.  (sp.  gr.  0-897).  9%  "P  to  230°  C.  (0-990), 
23%  up  to  270=  C.  (0-992).  and  U%  up  to  320°  C. 
When  tlie  oils  boihng  below  200°  C.  were  again 
distilled  with  25 '^o  of  phosphoric  acid,  thev  yielded 
80%  of  b.  pt.  below  120°  C.  (sp.  gr.  0-860).  6% 
below  150°  C.  (0-867)  and  14 °b  below  180"  C. 
(0-880)  ;  by  similar  treatment  the  fractions  boiling 
between  200°  and  270°  C.  yielded  20  °o  below 
120°  C.  (sp.  gr.  0-867).  25%  below  180°  C.  (0-884), 
and  55%  below  230°  C.  (0-965).  (Compare  this 
J.,  1912,  977 ;  1913.  415.  820,  861, 1000).— T.  F.  B. 

Anthraquinone  ;     Process     of     making .        F. 

Singer,  Offenbach,  Assignor  to  Chem.  Fabr. 
Griesheim-Elektron.  Fi-ankfort,  Germany.  U.S. 
Pat.  1,119,546,  Dec.  1,  1914.  Date  of  appl.. 
May  25,   1914. 

Anthracene  is  treated  with  nitric  acid  in  presence 
of  a  mercury  salt  and  an  indifferent  liquid  at  a 
temperature  below  60°  C.  and  the  product  thus 
obtained,  which  is  a  mixture  of  unstable  mesonitro 
derivatives  of  anthracene,  is  converted  into  anthra- 
quinone by  treatment  with  an  oxidising  agent,  in 
presence  of  a  mercury  salt,  at  a  temperature  above 
60°  C. — T.  F.  B. 


Aminoanthraquinones  ;   Process  for  j>reparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ft.  Pat.  469,741,  May  27,  1913. 
See  U.S.  Pat.   1,104,943  of   1913;  this  J.,   1914, 
855.     Organic  amino  compounds  may  be  used  in 
place  of  anmionia. — T.  F.  B. 

Obtaining  benzene  from  petroleum  or  its  distillates. 
Addition  to  Fr.  Pat.  460,827.     See  IIa. 


Aniline     dyes;       Manufacture     of in      Great 

Britain.     Board  of  Trade,  Dec,   1914. 

The  Govermnent  are  prepared  to  assist  an  effort 
to  establish  a  factory  for  the  large-scale  manu- 
facture of  anihne  dyes  on  the  following  lines  : — 

(a)  A  limited  company  to  lie  formed  with  a. 
share  capital  of  £3.000.000,  divided  into  3.000,000 
shares  of  £1  each.  This  capital  to  be  suliscribed 
by  those  interested,  and  be  paid  up  as  to  2s.  Od. 
a  share  on  allotment,  and  5s.  on  June  30th,  1915. 
The  remaining  12s.  6d.  is  not  likely  to  bo  needed 
for  some  tinie  to  come,  and  when  requiied  wUl 
only  be  payable  in  calls  not  exceeding  2s.  Gd. 
a  .share,  at  intervals  of  not  less  than  six  months 
between  each  call. 

(6)  The  Government  to  advance  to  such  com- 
pany £1.500.000.  bearing  interest  at  the  rate 
of  4  per  cent,  per  annum  and  secured  as  a  first 
charge  on  the  assets  and  undertaking  of  the 
company,  and  repayable  in  25  years. 

(c)  The  interest  on  the  advance  and  a  sinking 
fund  for  its  repayment  are  to  be  payable  only  out 
of  the  net  profits  of  the  company,  but  are  to  be 
cumulative. 


(d)  The  Gov»rnment  advance  to  be  made  as  to 
£750,000  on  the  Government  being  satisfied  that 
the  £3.000.000  capital  of  the  company  has  been 
fully  subscribed,  and  the  remaining  £750,000 
so  soon  as  the  call  of  5s.  a  share  has  been  made. 

(e)  The  Government  shall  have  the  right  of 
appointing  two  directors  of  the  company,  with 
power  to  veto  any  undue  encroachment  on  the 
businesses  of  British  manufacturers  of  products 
other  than  dyes  and  colours,  or  the  giving  of  any 
undue  preference  as  regards  supply  prices  or 
otherwise  to  consumers  of  the  company's  products. 
The  names  of  the  gentlemen  so  appointed  are 
Sir  Gilbert  H.  Claughton.  Chairman  of  the. London 
and  North-Western  Railway  Company,  and  Sir 
Frank  Forbes  Adam. 

(/)  Tlie  company  shall  remain  British. 

The  Committee  on  dye  supply  consider  that  co- 
operation would  best  be  secured  by  the  sub- 
scription of  the  share  capital  by  those  interested, 
and  also  by  a  contract  being  entered  into  between 
the  company  and  the  consumers  and  users  of  its 
products  whereby  the  consumers  should  agree 
for  a  period  of  five  years  after  peace  is  established, 
or  five  years  after  the  expiry  of  existing  contracts 
and  of  all  deUveries  thereunder  (whichever  is 
the  longer  period),  to  take  their  supplies  from 
the  company  in  all  cases  where  the  company 
is  able  to  supply  the  .same  of  good  quality  and  at 
reasonable  prices,  but  with  a  provision  that  if  a 
consumer  should  consider  the  prices  fixed  by 
the  directors  of  the  company  too  high,  he  may 
require  that  the  prices  to  be  charged  shall  be 
determined  by  an  independent  referee. 

With  the  object  of  securing  for  the  company 
impartial  administration  of  its  business  as  between 
the  users  of  dyes,  it  is  intended  that  the  board 
of  the  company  (other  than  the  Government 
directors)  shall  be  selected  by  the  Committee, 
and  mainly  composed  of  business  men  who .  are 
not  themselves  necessarily  engaged  in  the  dj^eing 
trade.  The  board  will  be  assisted  by  an  advisory 
committee,  constituted  from  among  the 
representatives  of  the  users  of  dyes,  and  will, 
in  addition,  have  the  advantage  of  the  advice 
of  chemical  and  other  experts. 

The  Commitfee  have  had  addressed  to  them, 
among  other  questions,  inquiries  as  to  whether 
the  lompany  would  not  be  hampered  (1)  by 
inability  to  secure  the  requisite  alcohol  free  of 
duty,  and  (2)  by  restrictions  at  the  instance  of 
German  holders  of  British  patents.  The  Com- 
mittee have  satisfied  themselves  with  regard  to 
( 1 )  that  the  company  will  be  able  to  obtain  from 
the  Board  of  Customs  and  Excise  permission  to 
use  alcohol  for  all  industrial  purposes,  free  from 
duty,  by  arranging  that  the  denaturing  of  such 
alcohol  shall  be  carried  out  under  condition.s  which 
will  not  hamjier  its  use  for  such  piu-poses  :  and 
with  regard  to  (2)  that  the  new  Act  of  1014  and 
the  rules  thereunder  will  enable  the  company  to 
obtain  on  reasonable  terms  a  licence  from  the 
Board  of  Trade  for  the  duration  of  the  patents, 
empowering  it  to  manufacture  commodities 
covered  by  such  patents,  so  as  to  enable  the 
community  to  enjoy  the  fidl  use  of  the  patented 
inventioQ. 

It  is  now  essential  for  the  Committee  to  ascertain 
the  extent  to  which  they  can  rely  on  the  support 
of  those  intere.sted. 

Patents. 

Vat  [anthracene^  dyesluffs  and  intermediate  prod,ucts 
for  use  in  7nakini!  them.  Badische  Anilin  und 
Soda  Fabrik.  First  Addition,  dated  Feb.  13, 
1914.  to  Fr.  Pat.  458,949.  June  7,  1913.  Under 
Int.  Conv..  June  28.  1913.  and  Jan.  6.  1914. 

Imine-s     of     anthracene-1.9-dicarboxylic     acid     in 
which  the  hydrogen  of  the  imino  group  is  replaced 
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by  livilroxyl,  nlkyl.  or  aryl,  are  olitained  by  treat- 
in^;  tlio  iw'ul  or  its  anhydrido  with  hydroxylamine 
or  with  a  primary  aliphatic  or  nroinatir  amine. 
The  metliyliniine  is  ot>tained,  for  example,  by  heat- 
inn  anthracene- l.!t-diearl)oxylio  anhydriiie  with 
ten  times  its  wei^jht  of  i;i"o  aqueous  methylaniine 
solution  for  five  hours  at  I'M  '  C.  These  substi- 
tuted iniine.s  arc  converted  into  vat  dyestuffs 
anaIof;ous  to  tho.se  obtained  according  to  the 
principal  patont  (see  this  J.,  1913,  1101),  by  fusion 
with  alkalis.  The  dye.stutTs  may  also  be  obtained 
by  trcatiiiLC  the  dyestutTs  of  the  principal  patent 
with  alkylating  or  arylatin^;  agents.  In  general, 
the  products  dye  rather  bluer  shades  than  those 
from  which  they  are  derived. — T.  F.  B. 

[j4ru]  dyestuffs  and  process  of  manufarturinrj  Ihc 
anme.  E.  S.  ("hapin,  .Sharon,  and  E.  Lesser, 
Boston,  A.ssignors  to  American  Dvcwood  Co., 
New  York.  IT..S.  Pat.  l,10(i,781,  Aug.  11,  1914. 
Date  of  appl.,  Dec.  20.  1910. 

A  Dl.\zoTl.sED  aminosulphonic  acid,  sucli  as 
l-naphthylanxine-l-sulphonic  acid,  is  combined 
with  an  ii-anhydrotetramcthylha>matoxylone,  an 
oxidation  product   of  acetvlmethvlh.Tmatoxvlin. 

— T.  F."  B. 

Wool    [azo]    dyes  ;      Manufacture    of    brown . 

G.  B.  Ellis,  London.  From  Chemical  Works, 
formerlv  Handoz,  Basle,  Switzerland.  Eng.  Pat. 
28,910. 'Dec.   15,   1913. 

See  Vr.  Pat.  407. lU  of  1914  ;    this  J.,  1914,  856. 

— T.  F.  B. 

Azo  dyes  for  the  <tryhiynides  of  2.3-lhydr]oTynap}i- 
ihoic  acid  and  process  of  tnakina  them.  A.  L. 
Laska  and  A.  Zitscher,  Offenbach,  Assignors  to 
Chem.  Fabr.  Griesheim-Elektron,  Frankfort. 
Germanv.  U.S.  Pat.  1,121,026.  Dec.  10,  1914. 
Dat«  of  appl..  May  11,  1914. 

See  Eng.  Pat.  10,08.5  of  1914  ;   this  J.,  1914,  915. 

— T.  F.  B. 

Compounds  of  leuco  vat  dyes  with  aralkyl  compounds 
and  process  of  making  same.  K.  Reinking  and 
A.  J.  Stiegelmann,  Assignors  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Ger- 
many. U.S.  Pat.  l,10ti,970,  Aug.  11,  1914. 
Date"  of  appl.,  Sept.  28,  1910. 

See  Fr.  Pat.  414,937  of  1910  ;   this  J.,  1910,  1247. 

— T.  F.  B. 


Azo  dyestuffs  ;    Process  for  producing  ■ 


,, .       ^  .     Far- 

benfabr.  vorni.  F.  Bayer  und  Co.  Fr.  Pat. 
469,457,  March  9,  1914.  Under  Int.  Conv., 
March   11,   1913. 

See  Ger.  Pats.  274,081  and  274,082  of  1913  ;    this 
J.,   1914,  784.— T.  F.  B. 

Azo  dyestuffs  ;    Process  for  producing .     Far- 

beniabr.  vorin.  F.  Bayer  und  Co.  Fr.  Pat. 
409,949,  .March  21,  1914.  Under  Int.  Conv.. 
April  11,   1913. 

See  Eng.  Pat.  10,380  of  1913  ;  this  J.,  1914,  545. 

— T.  F.  B. 

[Azo]  dyestuffs  fur  half-wool  or  half-silk  ;    Process 

for    making .     Farbwerke     vorm.     .Meister, 

Lucius,  und  Briining.  Fr.  Pat.  469.901,  May  31, 
1913. 

See  Eng.  Pat.  13,236  of  1913  ;  this  J.,  1914,  194. 

— T.  F.  B. 

Dyestuffs  of  the  Quinoline   Yellow  series  ;    Process 

for  making  halogenated .     Farbwerke  vorm. 

MeLster,  Lucius,  und  Briining.  Fr.  Pat.  470,181, 
March  27,  1914.  Under  Int.  Conv.,  May  2  and 
13,   1913. 

See  Eng.  Pat.  8577  of  1914  ;  this  J.,  1914.  743. 

— T.  F.  B. 


Condensation  products  of  the  arylarnides  of  2.3- 
hydroj-ynaphthoic  acid  and  azo  dyestuffs  derived 
therefrom.  Chem.  Fabr.  Griesheim-Elektron. 
Fr.  Pat.  470,033,  March  24,  1914.  Under  Int. 
Conv.,  .\pril  19  and  May  17,  1913. 

See  Eng.  Pats.  3312  and  3313  of  1914;  tliis  J., 
1914,  742,  855.— T.  F.  B. 
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Cellulose  ;    Determination  of  the  degree  of  bleaching 

of .     C.    G.    Schwalbe.     Z.    angew.    Chem., 

1914,  27,  567—568. 

In  the  determination  of  the  cupric-reducing  value 
of  cellulo.se  (this  .J..  1910,  689),  the  limits  of  varia- 
tion l>etween  duplicat-e  tests  should  not  exceed  0-2 
in  the  "  copper  value,"  but  abnormal  results,  e.g.. 
values  ranging  from  0-6  to  1-3,  may  be  obtained 
through  the  presence  of  cupric-reducing  impurities 
in  the  Rochelle  salt  or  the  water  employed.  Com- 
mercial specimens  of  Rochelle  salt  frequently  con- 
tain small  proportions  of  oxalate,  which  reduces 
the  Fe'.-ding's  solution  on  boiling  and  discolours  the 
cellulose  at  the  conclusion  of  the  test.  (Jupric- 
reducing  impurities  have  also  been  found  when 
condensed  steam  contaminated  with  volatile  oUy 
matters  was  used  for  making  up  the  reagents. 
The  solutions  used  should  always  be  controlled  by 
a  blank  test,  by  adding  the  hot  mixture  of  50  c.c. 
of  each  of  the  ingredients  of  Fehling's  solution  to 
400  c.c.  of  water'and  boiling  for  15  mins.  under  a 
reflux  condenser.  The  liquid  should  neither  turn 
greenish  in  colour  nor  deposit  a  precipitate  of 
cuprous  oxide  on  standing.  If  pure  normal  cotton 
has  been  boiled  with  the  mixture,  it  should  show- 
no  brownish  discoloration.  In  performing  the 
determinations,  the  heating  arrangements  mu.st  be 
adjusted  to  avoid  over-heating  of  the  walls  of  the 
flask,  as  drops  of  the  liqiud  thrown  against  the 
heated  glass  by  the  stirrer  may  be  decomposed, 
forming  products  which  affect  the  results. 

— J.  F.  B. 

TJie  paper  huluslry  in  Russia  and  Finland.  Papier- 
fab.,  1914,  12,  106—108,  346—348. 
The  movement  for  the  abolition  of  the  customs 
barrier  between  Rvissia  and  Finland,  if  successful, 
will  have  an  important  influence  on  the  pulp  and 
paper  trade,  and  by  some  it  is  feared  the  Russian 
paper  industry  may  be  ruined.  The  value  of 
imports  of  wood  pulp  and  paper  from  Finland  into 
Russia  has  grown  from  7  million  roubles  ( 1  rouble  =^ 
2s.  IJd.)  in  1900  to  22  millions  in  1912  ;  the  ratio 
of  imports  to  home  production  in  Russia  has 
increased  in  the  same  period  from  16-7  "'o  to  351  %. 
.\n  import  duty  on  Finnish  pulp  and  paper  was 
first  imposeil  in'  1885,  and  since  it  failed  to  check 
competition,  it  was  increased  in  1897,  but  still 
without  effect.  The  statistics  for  1912  of  imports 
from  Finland  show:  885,000  poods  (1  pood  =-=  E6 
lb.)  of  mechaidcal  i)ulp,  995,000  of  wood  pulp 
boards,  2.000.000  of  paper  made  from  boiled 
wood  and  4.200,000  of  white  paper  containing 
mechanical  pulp.  In  the  la.st  6 — 7  years  the 
total  exports  of  mechanical  pulp  from  Finland 
have  remained  stationary  while  the  exports  of 
paper  have  gone  on  increasing  largely,  and  about 
80%  go  to  Ru.ssia  in  spite  of  the  duty.  Thus  it  is 
more  profitable  to  Finland  to  iiiako  paper  and  pulp 
boards  than  raw  pulp,  and  although  the  ])roduction 
of  the  latter  has  increased  yearly,  the  increment 
is  all  absorbed  in  the  manufacture  of  the  former. 
To  other  countries  Finland  exports  1,500,000  poods 
of  paper,  3,600,000  of  cellulose,  and  2,000,000  of 
mechanical  pulp  against  .Scandinavian  competition. 
As  the  export  of  mechanical  pidp  does  not  increase. 
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although  these  other  couutiies  impose  no  duties, 
it  is  hardly  probable  that  the  removal  of  the 
Russian  barrier  would  sensibly  benefit  the  Russian 
papermaker  as  regards  raw  materials.  If  it  did 
produce  any  considerable  fall  in  price  there  would 
be  a  danger  of  ruining  the  Russian  wood  grinding 
industry  which  works  under  relative  disadvantages. 
As  regards  paper,  the  establishment  of  Russian 
tariffs  in  Finland  would  raise  the  price  of  imported 
machinery,  felts,  and  accessories,  but  there  would 
sthl  remain  a  balance  of  advantage  of  about  20% 
in  favour  of  Finnish  paper  entering  Russia,  against 
which  the  Russian  papermaker  could  not  compete. 
Further,  the  volume  of  the  trade  would  tend  to 
increase,  since  the  duty  on  accessories  would 
cripple  Finnish  competition  with  Scandinavian 
paper.  Finland  possesses  many  industrial  advan- 
tages over  Russia  :  abundant  water  power, 
amounting  to  97  "o  of  the  total  in  mechanical  pulp 
production  and  80%  in  the  paper  industry,  cheap 
water  transport,  good  harbours,  organised  \\ater 
rights,  dense  and  educated  population.  The 
Russian  industry  consumes  a  large  proportion  of 
fuel,  mostly  wood  and  imported  coal.  The  free 
export  of  pulp  wood  raises  the  price  of  the  material 
and  much  of  it  goes  to  Germany,  wherea-s  in  Finland 
there  is  an  export  duty  on  wood.  The  Russian 
industry,  moreover,  is  more  affected  by  the  price 
of  wood  owing  to  lack  of  water  power,  and,  com- 
pared with  Finland,  3 — 4  times  as  much  wood  is 
consumed  in  the  production  of  a  ton  of  pulp. 

—J.  F.  B. 

Paper  and  rag  puJp  mill  ;  Effect  of  the  icasle  leaicrs 

of  a  fine on  heaUk.     Papierfab.,    1914,    12, 

70—71. 

In  the  case  of  a  mill  discharging  about  4-5  cb.  m. 
of  waste  water  per  min.  into  a  stream  running  at 
the  rate  of  2-5  cb.  m.  per  sec,  comparative  analyses 
of  the  original  river  water  and  the  waste  water 
taken  at  the  point  of  discharge  showed  an  increase 
in  the  total  dry  residue  from  8o6  to  8-99  grms.  per 
hi.  ;  the  organic  matter  increa-sed  from  2  Hi  to 
2-64  ;  increases  were  also  recorded  in  the  lime, 
magnesia,  chlorine,  sulphuric  and  phosphoric  acids 
and  decreases  in  the  iron  oxide,  alumina,  and 
silica.  The  principal  increase  was  in  the  .sediment, 
which  rose  from  0082  to  2-47,  consisting  chiefly 
of  fibre  debris,  calcium  carbonate,  and  inert 
mineral  matter,  together  with  aluminium  and 
calcium  resinates  frona  the  sizing.  The  waste 
waters  showed  a  slightly  alkaline  reaction  owing 
to  the  presence  of  lime,  whereas  the  original  water 
was  neutral.  It  is  concluded  that  none  of  these 
substances  could  be  injurious  to  health,  and  the 
danger  of  infection  fi-om  rag  washing  would  be 
removed  by  the  chemical  treatment  employed. 
A  certain  amount  of  mud  would  be  deposited  as 
the  result  of  the  discharge,  l)ut  this  would  consist 
only  of  calcium  carbonate  and  iron  and  aluminium 
compounds. — J.  F.  B. 

Collodion   enamels  for   leather.     CaUan.     See   XV. 

Patents. 

Wool ;  MelJtod  for  the  purification  of  raw .     F. 

Koch,   Berlin.   Germanv.     U.S.   Pat.    1,117,194, 
Nov.  17,  1914.     Date  of  appl.,  .Tune  17.  1914. 

Raw  wool  Ls  extracted  with  a  chlorinated  hydro- 
carbon solvent,  e.i/.  ethylene  dichloride,  and  the 
remainmg  impurities  are  removed  by  rubbing, 
beating,  or  equivalent  dry  mechanical  treatment. 

—J.  F.  B. 

Plant  tissues  ;  Process  for  dissolving  the  incrusting 

matters  of  cellular .     E.  Lubarski.     I<>.  Pat. 

469.669.  March  14.  1914. 

Wood  in  the  form  of  small  chips  is  boiled  with  a 
10- — 15%   solution   of  resin  or  other  soap   of   an 


alkali  base  for  24 — 36  hours  at  atmosplieric  pres- 
sure or  for  a  shorter  time  under  a  pressure  of  2 — 3 
atmos.,  until  the  tissues  are  sufficiently  softened 
to  enable  the  mass  to  be  disintegrated  to  a  pulp. 

—J.  F.  B. 


Textile    materials  ;     Treatment    of   crude  - 


J. 


Meister.     Fr.    Pat.    470,128.    March    21,    1914. 

Under  Int.  Conv.,  Sept.  25,  1913. 
The  crude  materials,  vegetable  fibres  or  silk,  are 
treated  at  about  60"  C.  with  a  weak  alkahne  solu- 
tion which  may  contain  iiorax  and  ammonia, 
and  then  digested  with  a  solution  of  pancreatic 
enzyme  also  containing  borax,  ammonia,  and 
sodium  chloride  at  40° — 50°  C,  for  5—20  hours. 
Instead  of  pancreatic  secretions,  industrial  enzymes 
or  cultures  of  bacteria  having  a  similar  eflect 
may  be  employed,  and  hydrogen  peroxide  may 
be  added  to  the  enzyme  bath. — J.  F.  B. 

Viscose  ;     Process    of    treating    [coagulating] . 

T>.  E.  Reid.  Assignor  to  Eastman  Kodak  Co., 
Rochester.  N.Y.  U.S.  Pat.  1.U7.004.  Nov.  17, 
1914.  Date  of  appl.,  Feb.  21,  1914. 
Viscose  is  treated  with  a  saturated  solution  of 
sodium  sulphite  and  then  with  several  separate 
baths  containing  gradually  decreasing  percentages 
of  sodium  sulphite  ;  the  sulphite  is  removed  and 
the  material  rendered  insoluble.  After  the  treat- 
ment with  sodium  sulphite  the  material  may  be 
subjected  to  the  successive  actions  of  ammonium 
sulphate  and  an  acid.  In  making  films  or  filaments 
the  surface  of  the  viscose  may  be  set  by  heating 
before  coagulation. — J.  F.  B. 

Pyroxylin  solvent.  F.  Kniffen,  Assignor  to  E.  I. 
du  Pont  de  Nemours  Powder  Co.,  Wilmington, 
Del.  U.S.  Pat.  1.118,498.  Dec.  1,  1914.  Date 
of  appl..  Oct.  28,  1912. 

The  solvent  consists  of  substantially  equal  parts 
of  ethyl  acetate  and  benzene. — J.  F.  B. 

Cellulose  ;    Treatment  of  threads  of  regenerated  • 


P.   Joliot.     Fr.   Pat.   469,446,   May  21,   1913. 

Threads  composed  of  continuous  or  discontinuous 
filaments  of  regenerated  cellulose  are  strengthened 
by  first  converting  them  into  alkali-cellulose  by 
immersion  for  a  few  minutes  in  ciustic  ."soda 
solution,  then  exposing  them  to  the  action  of 
carbon  bisulphide,  and  regenerating  the  cellulose 
bv  decomposing  the  xanthogenate  without  dis- 
solving it  —J.  F.  B. 

Nitrocellulose   [from    wood   pulp]   specially   sttitable 
for  the  manufacture  of  celluloid  ;    Preparation  of 

.    K.  Schonlau.    Fr.  Pat.  469,484,  March  11, 

1914.     Under  Int.  Conv.,  April  28,  1913. 

Wood  cellulose,  manufactured  either  Iiy  the  sul- 
phite or  the  soda  process,  is  bleached  and  treated 
in  a  beating  engine  with  a  hot  mixture  of  water 
and  oil  of  turpentine  to  remove  th.e  resins  and 
other  incrusting  matters.  The  pulp  is  then  made 
into  a  cellulose  wadding  foimed  of  thin  layei-s, 
which  is  dried  at  a  moderate  temperature  before 
nitration.  For  1  kilo,  of  cellulose  a  mixture  con- 
sisting of  at  least  4  kilos,  of  61"^  UNO,  and  9-3 
kilos,  of  93-5  "o  HoSO,  is  employed. — J.  F.  B. 

Artificial  s^ilh-  ;     Tube  for  use  in   the   maniifacture 

of .     F.  Mancelin.     Fr.  Pat.  469,890,  March 

20.   1914. 

The  tidie  for  use  in  the  coagulation  of  artificial 
threads  is  constructed  of  a  metal  or  alloy.  It  has 
a  funnel  at  its  upper  end,  with  or  without  constric- 
tions in  the  internal  diameter  of  its  cylindrical 
portion,  and  terminates  in  a  bell  mouth  «ith 
rounded  edges  where  the  thread  issues  from  the 
bottom.— J.  F.  B. 
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Cellulose     derivatives;       Maitufuilnre     of     iMistic 

substances  from .     F.    Lt-liiuaiin.     Vv.    I'at. 

It>}».i)2:>,    Mnirh  21.   1014.     Under    Int.    Conv., 
Mniih  2.">.    I'Jl:!. 

CeijA'Lose  esters  are  incorporated  liy  the  aid  of 
solvents  with  ioiiinaix>ne  resin  c'onsistinc;  of  the 
i-esinous  proilucls  formed  l>y  the  polymerisation 
of  eoiiniaroiie  and  indene  in  the  refiiun;;  of  coal- 
tar  oils.  Kxaniplc  ;  -  20(1  i;rni.s.  of  coumarone 
iv-sin  are  dissolved  in  a  mixture  of  100  j;rnis.  each 
of  ether,  alcoliol,  and  benzene,  and  700  prins.  of 
nitrocelUdose  are  incorporated  with  the  solution 
in  a  manner  sinular  to  that  employed  in  the  manu- 
facture of  pla.stic  ma,s.ses  containing  camphor. 

—J.  F.  B. 

Cellulose  ;    Manufavliirc  of  tuxiroiis  threads  of . 

P.  Joliot.     Fr.   Fat.   470,111.  March  2"),   1914. 

Cellulose  yarns  are  converted  into  alkali- 
cellulose  and  expose<l  in  vacuo  to  the  action  of 
carbon  bisulphide  va])our  ;  the  threads  are  then 
.stretched  to  their  original  length  and  the  xantho- 
genatc  is  decomposed  by  the  u.sual  methods.  The 
resrenerated  cellulose  is  purified  by  treatment  in  a 
bath  of  sodium  sulphide  at  about  70°  C.  The  lustre 
of  the  threads  may  Ije  increased  by  repeating  the 
.series  of  treatments. — J.  F,  B. 

Paper  having   relief-like   effects  ;     Manufacture   on 

the    paper-machine    of .     Farbwerke    vorm. 

ileister,  Lucius,  imd  Briining.  Fr.  I'at.  409.358. 
.March  ti.  1914.    Under  Int.  Conv.,  AprU  18,  1913. 

The  wet  web  of  paper  on  the  machine  wire,  on 
which  relief  efTects  liave  been  produced,  e.g. 
mechanicallv  according  to  Eng.  Pat.  10,.529  of 
1908  (this  J..  1908,  1130),  is  .sprayed  from  above 
with  dilute  solutions  of  colouring  matters,  which 
may  consist  of  the  coloured  backwaters  whicli  have 
alrea<ly  drained  through  the  wire,  or  of  solutions 
of  different  coloui-s,  specially  prepared,  which  may 
cont-ain  coloured  fibi-es,  mica,  ct<^'.,  in  suspension. 
These  liquids  settle  in  the  hollows  of  the  relief 
and  produce  deeper  or  different  colours  in  the 
pattern.— J.  F.  B. 

Sulphite  cellulose  waste   Ijje ;     Trealmeat   [alcoholic 

fermentation]  of .     G.  T.  Onsager,  Drammen, 

Norway.     Fng.    Pat.    24,73S.    Oct.   30,    1913. 

The  waste  lye  is  .subjected  to  alcoholic  fermenta- 
tion in  presence  of  a  yeast  nutrient  derived  from 
milk  sugar  and  made,  for  example,  in  the  following 
manner  : — I  litre  of  the  lye,  mixed  with  1  litre  of 
skimmed  milk,  is  slightly  acidified  with  sulphuric 
acid  and  heated  to  about  50 "  (".  ;  the  precipitate 
of  casein  and  ligniii  conipoimd  is  removed  by 
filtration  and  the  filtrate  mixed  with  299  litres 
of  the  waste  lye.  The  mixture  is  boiled  until 
about  i  of  it,s  volume  has  evaporated  and  the  milk 
sugar  is  hydrolysed  ;  the  liquor  is  then  neutralised 
with  calc-iuni  carlionate.  cooled  to  28"  C.  and  sown 
with  waste  brewer's  veast  in  the  proportion  of 
about  400  c.c.  per  100  litres. — J.  F.  B. 

Balloon  fabric  and  the  like.  B.  J.  D.  Porritt, 
As.signor  to  North  British  Rubber  Co..  Ltd., 
Edinburgh.  F.S.  Pat.  1.118.149.  Nov.  24.  1914. 
Date  of  appl..  Feb.  11,  1913. 

See  Eng.  Pat.   1972  of  1913  :    this  .1..   1014.   132. 

— T.  F.  B. 

Artificial    thread;      Manufacture    of .     J.     C. 

Hartogs,  Amsterdam,  Assignor  to  N.  V.  Neder- 
l.andsche  Kunstzijdefabriek.  Vo.sdijk  .\inhem, 
Netherlands  U.S.  Pat.  1,119.155,  Dec.  1. 
1914.     Date  of  appl..  .luly  20,   1011. 

See  Ger.  Pat.  237,744  of  1910  ;   this  J.,  1011,  1240. 

— T.  F.  B. 


Tci-tilc  fibres  ;    Process  of  sojlenini/ .     C.  Marx, 

Lainbreiht,     Germany.      U.S.     Pat.     1.120,730, 
Dec.  15,  1914.      Date  of  appl..  June  3,  1910. 

See  Eng.  Pat.  8523  of  1910;    this  J.,  1911,  (il4. 

— T.  F.  B. 

Peat,    ivood-waste.    and    other    vefjctable    substances 
suitable    for    the    manufacture    of    paper    pulp  ; 

Process  for  rendering .      W.    Uellwig.   .Miin- 

stereifel.   (n-rmanv.     U.S.   Pat.    1,121.099,    Dec 
15,  1914.      Date  of  appl.,  Dec.  Iti,  1912. 

See  Eng.  Pat.  28,489  of  1911  ;   this  J.,  1912,  1075. 

— T.  F.  B. 

Regeneration  of  impure  benzene.     Fr.  Pat.  460,490 
See  IlA. 


Manufacture  of  fodder  from  waste  sulphite  cellulose  - 
lyes.     Fr.  Pat.  409,768.     See  XIXa. 


VI.— BLEACHING  ;   DYEIKG  ;  PRINTING  ; 
FIHISHING. 

Skins  ;  Preparation  and  dyeing  of .     F.  Konig 

Z.  angew.  Chem.,  1914,'  27,  529—532. 
A  GENERAL  account  of  the  dyeing  of   fur  skins, 
describing  the  use  of  both  natural  and  artificial 
dyestuffs.— F.  C.  T. 


Patents. 

Bleaching,    disinfecting,  deodorising,  or  preserving 

agent  ;    [Electrolyiically]  producing  a .     J.  T. 

Niblett,     Denmark     Hill.      Eng.     Pat.     26,726, 
Nov.   20,   1913. 

A  closed  electrolytic  cliamber  is  connecte<l  with  a, 
fan  or  blower,  and  air  charged  with  the  gases 
liberated  during  electrolysis  (of  a  halogen  com- 
pound or  potassium  disulphide)  is  passed  through 
a  heater  or  cooler,  and  tlien  through  a  drying 
chamber  liefore  being  passed  into  the  closed 
chamber   containing   the   material   to    be  treated. 

— B.  N. 

Bleaching  vegetable  or  animal  textile  fibres  in  a  spun, 
woven,  or  other  suitable  form  ;  Use  of  ultra-violet 

rays  for .     J.   L.   Pech.     I^.   Pat.   469,300, 

Feb.  17,  1914. 

The  moistened  fibres,  in  contact  with  air,  are 
exposed  to  ultra-violet  ravs  produced  artificially. 

— B.  N. 


Mercerising  cotton  ;  Process  of ,  which  gives  a 

very  regular  merccrisalion  without  preliminary 
boiling  of  the  fibre.  G.  Boudin.  Fr.  Pat. 
469,242,  .May  14,   1913. 

R.\.w  cotton  or  other  vegetable  fibre  is  treated, 
without  preliminary  boiling,  with  caustic  soda  to 
which  has  been  added  a  i-ertain  quantity  of 
alcohol,  oil  of  turpentine,  benzene,  or  other  suit- 
able hydrocarbon. — B.  N. 


Dyeing  and  like  machinery  :  Compact .     J.,  T., 

and    E.    Brandwood,    Hurv.    Lanes.     Eng.    I'at. 
17,219,  July  21.  191). 

The  apparatus  comprises  .a  dyeing  chamber,  with 
two  turbine  pumps  in  communication  with  it  and 
.^Lso  connected   by  pipes  with  a  reserve  tank  for- 
the  dye-liquor.     The  pimips  are  driven  alternately 
by  a  common  motor. — B.  N. 
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Dyeing  and  like  apparatus  ;    Perforated  beams  for 

.     J.,  T.,  and  E.  Brandwood,  Bury,  Lanes. 

Eng.  Pat.  17,355.  July  22,  1914. 
The  perforated  beam,  on  which  the  yarns  are 
dyed,  is  provided  with  iron  flanges  at  each  end, 
each  flange  being  faced  on  its  inner  surface  with  a 
thin  covering  plate  of  nickel,  ebonite,  etc.,  of 
smaller  diameter  than  the  flange.  The  edges  of  the 
facing  are  spun  or  pressed  over  into  contact  with 
the  iron  foundation,  so  as  to  form  fluid-tiglit  joints. 

—B.N. 

Dyeinq  vegetable  fabrics  :  Process  oflisleing  and . 

A.  "N.    Dubois,    Philadelphia.    Pa.     U.S.    Pat. 

1,116,397,     Nov.     10.     1911.     Date     of     appl., 

Dec.  2,  1909. 
The  material  is  boiled  sufficiently  to  render  it 
absorbent,  washed,  hydro-extracted,  saturated  with 
a  carbonising  solution  containing  alum,  starch, 
hvdrochloric  acid,  and  iron  sulphate  for  15  to  20 
minutes,  and  afterwards  again  hydro-extracted  so 
as  to  leave  in  the  material  solution  equal  to  50  to 
60%  of  the  dry  weight  of  the  goods.  It  is  then 
subjected  to  heat  and  attrition  at  110^  to  120"  F. 
(43°  to  49°  C),  until  the  surface  has  the  desired  lisle- 
thread  finish,  treated  with  a  neutralising,  dyeing 
and  fixing  solution,  washed,  hvdro-extracted,  and 
dried,— B.  N. 

Dueinn  hanks,  notably  of  silk  ;   Tissue-envelope  for 

-.     E.    von   der   Linde.     Fr.    Pat.    469,795, 

Feb.  28,  1914. 
The  envelope  is  formed  of  a  material  with  a  large 
mesh,  strengthened  on  its  longitudinal  or  trans- 
verse edges  or  at  other  points  by  bands  of  suitable 
material  offering  a  great  resistance  to  movements 
during  dyeing.  The  bands  are  furnished  with 
pressure  studs  as  a  convenient  mode  of  fastening. 

— B.  N. 

Aniline   Black  ;     Production   of   ungreenable  . 

E.    Grandmougin    and    E.    Havas.     Ger.    Pat. 

275,845,  May  10,  1913. 
The  mineral  acid  used  in  the  ordinary  Aniline 
Black  process  is  partly  replaced  by  a  strong  organic 
acid  {e.g.,  lactic,  formic,  or  glycollic  acid),  and  the 
■colour  is  developed  by  steaming.  Tlie  following 
quantities  are  given  for  use  in  cotton  printing  : 
700  grms.  of  starch-tragacanth  thickening,  45 
grms.  of  aniline  salt,  and  30  grms.  of  potassium 
iferrocyanide  are  dissolved  in  water,  35  grms.  of 
sodium  chlorate  and  80  c.c.  of  water  are  added 
and  then  55  grms.  of  aniline  and  55  grms.  of  50% 
lactic  acid  ;  this  mixture  is  printed  on  the  faljric 
which  is  then  dried,  steamed  in  the  Mather-Platt, 
Tinsed,  and  soaped. — T.  F.  B. 

Vegetable  fibre  effects  ;  Manufacture  of  tissues  of  all 

kinds,  dyed  in  the  piece,  icitk .     P.  Oaminada 

and  P.  Ruggeri.  Fr.  Pat.  469.250,  March  4, 
1914.  Under  Int.  Cbnv.,  March  18,  1913. 
The  fibres  are  treated,  before  weaving,  with  a 
mixture  of  15  parts  of  nitric  acid  (sp.  gr.  1-5)  and 
85  parts  of  sulphuric  acid  (sp.  gr.  184),  washed, 
dried,  passed  through  a  bath  of  20  "„  calcium 
acetate  and  15°,,  albumin,  dried,  then  treated  in  a 
solution  of  sodium  stannate  (sp.  gr.  11 10).  dried, 
.and  finally  passed  through  a  10%  solution  of 
ammonium  chloride.  The  prepared  fibres  do  not 
take  the  dyestulT  when  dyed  in  the  piece. — B.  N. 

Printing  ;   Produclruj   woven  effects   by .     Soc. 

des   Slanufactures   N.    N.    Konchine.     Fr.    Pat. 
469,371,  March  7,  1914. 

•C'ELLU  LOSE  and  its  derivati\es,  dissolved  in  suitable 
rsolvents.  are  printed  on  the  tissue  by  means  of  an 


engraved  roUer,  and  a  precipitating  liquid  for  the 
cellulose  is  delivered  on  to  the  roller. — B.  N. 

Dyeing  of  fabrics  and  fibres  xcith  Aniline  Black  by 
oxidation  in  the  air.  H.  Fletcher,  Thaon-les- 
Vosges,  Assignor  to  A.  E.  Verge,  Vincennes 
France.  U.S.  Pat.  1,119,075,  Dec.  1,  1914. 
Date  of  appl.,  Aug.  20.  1913. 

See  Eng.  Pat.  18,246  of  1913;  this  J.,  1914,  747. 

— T.  F.  B. 

Gallocyanines  and  their  lcuj;o  derivatives  on  cotton 

fabrics  ;    Process  for  applying  a  reserve  for . 

Manuf.  de  Mat.  Col.  anc.  I..  Durand,  Huguenin 
et  Cie.  Fr.  Pat.  469,960,  March  21.  1914. 
Under  Int.  Conv.,  Jlay  2,  1913. 

See  Ger.  Pat.  209,933  of  1913  ;  this  J.,  1914,  418. 

— T.  F.  B. 


VII.-ACIDS;   ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Potash  salts  ;  Working  up  of  the  7naterials  obtained 
by  the  electrolysis  of  the  residual  liquors  from  the 

manufacture  of .     Dietz.     Z.  angew.  Chem.. 

1914,   27,  569—572. 

Besides  bromine  and  hydrogen  there  are  obtained 
at  the  anode  chlorine,  on  the  cathode  an  incrusta- 
tion of  magnesium  hydroxide,  and  in  the  cathode 
compartment  a  precipitate  of  magnesiam  oxy- 
chloride.  The  incrustation  is  preferably  treated 
separately  from  the  precipitate,  and  by  washing 
and  heating  may  be  profitably  converted  into 
oxide  or  hydroxide  free  from  chlorine.  The  oxy- 
chloride  may  be  treated  by  the  Leopoldshall 
process  with  steam  to  produce  magnesia  and 
hydrochloric  acid  ;  but  preferably  it  is  centrifuged 
and  ignited  to  anliydrous  oxychloride,  MgCl2,6MgO, 
which  is  used  as  magnesia  cement.  The  chlorine 
may  be  converted  into  hydrochloric  acid  either  by 
decomposing  the  chlorides  of  zinc  or  aluminium 
with  steam,  and  then  regenerating  the  chloride  by 
!  passing  chlorine  and  hydrogen  over  the  hydroxide 
thus  formed  (Hoppe,  Fr.  Pat.  352,419  ;  this  J., 
1905.  925),  bv  Patacky's  method  (Ger.  Pat.  114,129  ; 
see  Eng.  Pat.  1831  of  1900,  this  J..  1900,  349),  or 
by  Nagel's  method  (this  J.,  1912,  126).  Preference 
is  given  to  the  first-named  process. — G.  F.  M. 

'   Potassium  permanganate  ;   Notes  on  the  ««e  of  - 


as    cyanicide    in    satxd-fiUitm    solutions.     R.    A. 
I        Cooper.     J.    Chem.,    Met.,    and    Min.    .Soc,    S. 
Africa,  1914,  15,  70—72. 

Tests  were  made  of  the  action  of  potassiiun 
j>ermanganate    on    normal    solution    from    sand- 

'  filling  plant  containing  00013%  KCN  and 
00015%    KCNS.     and     on    solutions    of    sodium 

!  cyanide  (strength  equivalent  to  0002  °o  KCN), 
sodium  tbiocyanate  (0002  "/q  KCN),  and  sodium- 

:  zinc  cyanide  (0002  %  KCN)  respectively.  The 
first  three  solutions  were  consideraljly  affected 
by  the  permanganate,  but  the  reaction  was 
sfUl  incomplete  after  four  days.  The  sodium-zinc 
cyanide,  which  is  present  in  large  proportion  in 

1   workinc  solutions,   appeared   to   be  only  slightly, 

]  if  at  all,  afi'ected  by  the  permanganate  after  four 
days  contact. — T.  St. 

Cyanide  mud  ;    Critical  investigation  of  the  methods 

for  the  determination  of  Prussian  blue  in . 

G.     Anderson.     Z.     angew.     Chem.,     1914,     27, 
532—535. 

The  methods  of  Bueb  (Bunte,  "  Zuni  Gaskursus," 
1912),   Drehschmidt   (,T.   Gasbeleucht.,    1892,   225) 
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and  Keld-Witzoik  (this  J.,  1904.  72S)  wi-ie  investi- 
|;at<-(l.  The  chief  disadvantago  of  the  Hrst  metliod 
is  thp  lack  of  a  sharp  end-point  in  the  titration 
of  tcnocyanide  with  zinc  sulplint*.  Dilution  or  the 
a<ldition  of  sulphuric  luid  causes  dilTerences  in  tlie 
titration  results.  The  Divhschniidt  method 
proved  to  lie  tlie  least  accurate  of  the  three. 
The  use  of  iuer<inous  nitrate  to  remove  chlorine 
is  not  satisfactory.  The  l'"eld-Wttzeck  method  is 
rapid  and  reliahie  ;  the  author  luis  used  it  for 
two  years  and  found  it  satisfactory.  The  Uueb 
method  gives  rather  lower  rcsult-s  than  the  others. 

— F.  ('.  T. 

Lintcslone  ;    I'rodiicfioii  and  uses  of in  U.S.A. 

K.  (".  Eckel.     Eng.  and  Min.  J..  1914,  98,  8U9. 

The  consinnption  of  limestone  in  tlie  United 
States  in  U)12  and  1913  was  :— 


I'so!  (or 

Alillion  short 
tons. 

Uoftd  nicta!,  bnlhist,  concrete     

Bliist-furnacc  flux 

1912. 

331 
23-6 
18-5 
6-3 
3-7 
20 
015 

1913. 

35-2 
25-3 
20-7 

6-4 

Building  anil  pavins  stones    

3-3 

Sold  crude,  chictly  for  limc-buraing     

Natural  cement  manufacture 

20 
013 

Total  output  

86-4 

931 

— O.  E.  M. 


barium    cyanide;     Adion    of   sleam    on 

RoUa.     Annali  Chiui.  Appl.,  1914,  2,  301- 


304. 


One  of  the  processes  suggested  for  the  fixation  of 
atmospheric  nitrogen  consists  in  passing  air  over 
a  mixture  of  barium  oxide  and  carbon  heated 
to  above  1000'  ('.,  and  decomposing  the  resulting 
mixture  of  barium  cyanide  and  cyanamide  with 
steam  to  obtain  ammonia.  To  ascertain  the 
character  of  the  combustible  gases  produced  in 
the  second  stage  of  the  process,  pure  barium 
cyanide  was  heated  in  Tiitrogen  to  various  tem- 
peratures and  then  treated  with  steam,  and  the 
products  analysed.  In  the  following  tables  the 
quantities  of  the  dilTerent  gases  are  given  in  c.c. 
per  grm.  of  ammonia  produced  : — 


Temperature. 

CO 

H. 

CH, 

CO, 

"C. 

100 

300  2 



. 



150 

341-4 

-« 

__ 



200 

459-2 







2.W 

274-5 

fi03-6 



58-9 

300 

289  4 

ni8  5 

— 

74-7 

350 

200  1 

:;flSo 

211-1 

59-4 

370 

165-0 

701-6 

400-8 

G5-4 

40U 

179-7 

»94a 

88-8 

4S0 

214-0 

1084-6 

— 

801 

500 

221-5 

1153-6 

— 

942 

The  resulting  mixture  of  silver  and  silver  sulphide 
is  filtered  oft",  washed  free  from  silver  nitrate, 
and  metallic  silver  extracted  by  treating  two  or 
three  times  with  10 — .50  c.c.  of  5  ",„  solution  of 
ferric  nitrate  (aidiydrous)  at  about  70 '  ('.,  and 
the  silver  in  the  solution  and  in  the  residue  deter- 
mined. The  amount  of  cuprous  sulphide  <-an  then 
be  cnli-idatcd  from  the  amount  of  silver  formed, 
and  the  cupric  sulphide  from  the  dilTereiue  Ijetween 
the  silver  as  sulphide  and  metallic  silver.  The 
method  is  accurate  in  mixtin-es  of  all  proportions 
to  within  1-5%.— R.  G.  P. 

Tunijstic  acid  ;    Modifications  of  the  reduction  test 

for .     G.   Torossian.     Amer.   J.    Sci.,    1914, 

"38,  537—538. 

Thr  tests  for  tungstic  acid  in  solutions  with  zinc, 
tin,  or  aliuninium  in  presence  of  hydrochloric 
acid,  are  made  more  sensitive  by  usinu-  the  sub- 
.stan<e  to  be  tested  in  solid  form.  If  the  dry  or 
moistened  substance  l)e  rubbed  mth  a  piece  of  iron 
or  alundni\im,  a  blue  coating  appears  on  the  metal 
if  no  strong  oxidising  agents  are  present.  The  test 
fails  in  the  presence  of  chromates,  cldorates.  or 
nitrates.  Several  modifications  of  tlie  acid  test 
are  described,  the  following  being  recommended  : 
(a)  The  powdered  substan(.'e  is  placed  on  aluminium 
foil,  moistened  with  water  and  a  drop  of  hydro- 
chloric acid  added.  The  blue  colour  is  developed 
even  in  the  presence  of  oxidising  agents.  (6)  .\ 
globule  of  water  is  placed  on  aluminium  foil, 
the  powdered  substance  is  sprinkled  upon  it,  and 
a  small  drop  of  hydrochloric  acid  added.  The 
production  of  the  blue  colour  is  not  prevented 
by  carbonaceous  matter,  metallic  oxides,  sulphur, 
or  calcium  fluoride. — W.  P.  F. 

Sodium  nitrate.  Shiprtients  and  consumption  jrom 
1912  to  1914.  W.  Montgomery  and  Co.  Dec. 
31,  1914. 


Gas  of  the  maximum  calorific  value  is  thus  pro- 
«luced  between  300'  and  400'  C.  Trobaldy  b.arium 
formate  is  formed  as  intermediate  product  of  the 
reaction  and  is  decomposed  in  \arious  ways 
according  to  the  conditions. — A.  .S. 

Cup}-o%is  and  cupric  sulphides  ;    Determination   of 

in   mi.rturea  of  one   another.     E.    Posnjak. 

J.  .Vnier.  Chem.  Soc,  1914,  36,  2475—2479. 
The  substance  (0-4—0-5  grm.)  ground  to  pass  a 
200-mesh  sieve  is  heated  with  50  c.c.  of  5%  silver 
nitrate  solution  for  about  3  hrs.  on  the  steam 
bath  with  frequent  vigorous  stirring.  The  follow- 
ing reactions  take  place  : — 

C'ii,S-f4AgN03=Ag.S+2Ag-h2Cu(NO,).. 
C-u-S  H2AgNO,=Ag,S-^('u!XO,)J. 


12  months  ending  Dec.  31st. 


1914. 


Shipments  from  South 
.\merican  Ports  to  all 
parts   

Consumption  in  U.K 

Consumption  in  Continent 

Consumption  in  United 
States    

Consumption  in  other 
Countries    

Consumption  in  the  world 


Tons. 


2,456,000 

132,000 

'1,711,000 

.503,000 

•114,000 
2,480,000 


Tons. 


2,647,000 

125,000 

•1,689,000 

58^,000 

•86,000 
2,451,000 


Tons. 


2,860,000 

122,000 

1,868,000 

553,000 

♦90.0(J() 
2,033,000 


•  Egypt,  which  has  hitherto  been  Included  in  "Other  Countries  " 
I  is  now  included  in  flgurrs  inr  the  Continent. 

Ammonium  chloride  as  a  by-product  of  coke-ovens, 

ijas-icorks,  etc.     Strominenger.  See  II.\. 

I 

Patents. 

I   Ammonia    from    its    elemients ;     Catalytic    manu- 

I        facture     of .     Badische     Anilin     und     Soda 

1        Fabrik.     Ger.    Pat.    27(i,133.    Nov.    30,    1912. 


Addition  to  Ger.  Pat.  249,447. 

In'  processes  for  the  catalytic  production  of 
ammonia,  in  wliii-h  the  catalyst  consists  of  ,a 
contact  metal  and  an  "  activator,"  one  of  which 
absorbs  hydrogen  and  the  other  nitrogen,  it 
is  possible  to  minimise,  or  even  to  eliminate  the 
influence  of  contact  poisons  by  working  at  a 
comparatively  low  temperature.  Thus,  wlion  a 
mixture  of  reduced  iron  with  5  °[^  of  aluminium 
borate  is  used  as  catalyst,  satisfactory  yields  of 
ammonia  are  obtained  at  about  500'  C,  whilst 
with  aluminium  phosphate  about  450"  C.  is 
suitable  ;  in  this  latter  case,  the  "  poisonous  " 
effect  of  the  phosphorus  is  not  apparent  much 
below  000'C.--T.  F.  B. 
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Ammonia    obtained    from,    cyanamide ;      Catalytic 

oxidaiion  of hy  means  of  air  or  other  gas 

containino  oxygen.  Oe.sterr.  Verein  f.  Cheni.  u. 
MetalL  Pi-oduktion.  Ger.  Pat.  276,720,  Nov.  8. 
1913. 
The  crude  ammonia  obtained  from  cyanamide  is 
washed  with  an  alkah  or  alkahne-earth  hydroxide. 
This  removes  from  it  the  silicious  du.st  an<l  also  the 
hydrides  of  siUcon  and  phosphorus  and  acetylene, 
which  are  decomposed  during  the  catalytic  oxida- 
tion and  thus  act  as  contact  poisons. — T.  F.  B. 

Cyanides  and  other  useful  products   [calcium  cyan- 
amide];  Manufacture  of .    C.White,  London. 

Eng.  Pat.  17,937,  Aug.  6,  1913. 
A  lynxTUBE  of  calcium  carbide  with  not  less  than 
25  %  of  sodium  or  potassium  chloride  or  carbonate, 
or  of  a  mixture  of  these,  is  heated  in  a  current  of 
nitrogen,  and  the  reaction  mass,  containing 
alkaU  cyanide  and  calcium  cyanamide,  is  lixi- 
viated, the  residual  cyanamide  being  pressed  and 
dried,  preferably  at  a  low  temperature,  or  heated 
in  a  current  of  steam  to  produce  ammonia.  For 
example,  nitrogen  is  passed  for  12 — 24  hours,  at 
10  lb.  iibove  atmospheric  pressure,  over  a  mixture 
of  carbide  (14  parts)  and  drv  sodium  chloride 
(20   parts),   heated   to   750°— 900'=  C— F.  Sodn. 

Sulphurous    anhydride    ind    carbonic    anhydride  ; 

Apparatus  for  the  purification  of  gases  rich  in . 

L.     P.     Basset.     Montmorency,     France.     Eng. 

Pat.  20,667,  Sept.  12,  1913. 
The  gases  pa.ss  successively  through  a  dust  cham- 
Ijer,  the  tubes  of  a  boiler,  a  washer,  and  a  scrubber 
in  which  the  sulphiir  dioxide  or  carbon  dioxide  is 
absorbed  by  sprayed  water  or  other  liquid  and  from 
which  the  liquor  passes  into  the  boiler,  where  it 
serves  to  cool  the  gases  passing  through  the  boUer- 
tuljes.  whilst  at  the  same  time  the  dissolved  gas 
is  expelled.  A  heat-exchange  apparatus  heats 
tlie  liciuor  on  its  way  to  the  boiler  and  cools  the 
returning  liquor  before  this  passes  to  the  reservoir 
to  be  pumped  back  to  the  top  of  the  scrubl)er.  A 
separate  small  quantity  of  water  is  circulated 
repeatedly  through  the  washer,  so  that  little  gas  is 
absorbed  at  this  "stage.  A  coiled  tube  in  the  dust 
chamber  may  serve  to  heat  air,  which  is  then  used 
to  regulate  the  atmosphere  of  the  furnace  in  which 
the  gases  are  produced. — F.  Sodn. 

Sulphur  ;   Process  and  apparatus  jor  the  commercial 

extraction  of from  gases  rich   in  sulphurous 

anhydride.     L.  P.  Basset,  Montmorencv,  PYance. 
Eng.  Pat.  20,716,  Sept.   13,   1913. 

The  gases,  previously  purified  and  freed  from  dust. 
are  passed  into  a  column  containing  incandescent 
coke,  and  the  resiUting  mixture  of  carbon  bisul- 
phide, oxysidphide,  and  monoxide  is  then  oxidised 
to  sulphur  and  carbon  dioxide  in  a  second  chamber, 
contiguous  to  and  heated  by  the  first.  >>y  treatment 
with  an  excess  of  sulphur  dioxide  admitted  through 
a  separate  conduit.  The  second  chand)er  is 
fitted  with  baffles,  and  the  desired  temperature 
is  maintained  in  iioth  chambers  by  lagging  the 
sides  and,  if  necessarw  preheating  the  gases. 

— F.  Sodn. 

Molybdenum   trioxide  from   ores  and  concentrates  ; 

Process  for  recorering .     F.  D.  S.  Rol)ertsoti. 

Glasgow.     Eng.   Pat.  28.069,   Dec.  .5,  1913. 

The  crushed  material  is  heated,  e.g..  in  ;i  rotary 
furnace,  in  a  higlUy  oxidising  atmosi>here.  prefer- 
ably of  air  and  steam,  so  as  to  produce  molybdenum 
trioxide  which  is  collected  as  a  cry.stalliue  sublim- 
ate. The  process  may  be  accelerated  in  some 
cases  by  mixuig  crushed  quartz  or  sand  with  the 
charge  or,  especially  with  pyritic  ores,  by  adding 


lime  which  also  combines  with  the  sulphur  separ- 
ated ;  it  may  be  repeated  if  further  purification 
be  desh-ed. — F.  Sodn. 

Hare  earths,  together  with  thorium,  cerium,  and 
zirconium  ;  Method  of  separating ,  by  elec- 
trolysis. L.  M.  Dennis,  Ithaca.  N.Y.  U.S. 
Pat.  1.115,513,  Nov.  3,  1914.  Date  of  appL, 
Sept.   18,   1913. 

R.\ltE-EARTH  metals  are  separated  as  insoluble 
compounds,  from  solutions  containing  them,  by 
electrolytic  precipitation  under  conditions  which 
tend  to  prevent  the  formation  of  an  adherent 
deposit  of  electropositive  products  on  the  cathode. 
Fractional  separation  is  eftected  by  adjusting  the 
voltage. — F.  Sodn. 


Zeolites  ;   Process  of  producing  reactive  ■ 


•     T.  R. 

Duggan,  Assignor  to  The  Permiutit  Co..  New 
York.  LT.S.  Pat.  1.116,038,  Nov.  3,  1914.  Date 
of  appl..  July  12,  1913. 

A  FUSED  vitreous  melt  comprising  alumina,  silica, 
potasli.  and  soda  (the  last  two  approximately  in 
the  ratio  1  :  5)  is  granulated,  preferably  to  a  size 
between  1-5  and  9  mni.  diameter,  treated  with 
water  to  extract  alkalis,  and  crushed  to  material 
of  about  a  2  mm.  mesh.  Or,  the  melt  is  crushed  to 
the  first  size  given,  treated  with  hot  water  to 
destroy  its  vitreous  character,  and  tlienre-cruslied, 
washed,  and  dried. — F.  Sodn. 


Algae  ;    Process  for  utilising  marine  - 


Norsk 


Tangsyndikat.  Fr.  Pat.  469,190.  Feb.  27, 
1914.     Under  Int.  Conv.,  March  I,  1913. 

M.VRINE  algoe  are  lixiviated  with  water  on  the 
counter-current  principle,  and  the  solution  is- 
evaporated  under  reduced  pressure,  j'ielding  a 
residue  containing  iodine  and  magnesium  (om- 
pounds.  mannitol.  mucous  substances,  and  "  kref- 
tine."— F.  C.  T. 

Iodine    and   by-products   or  fertilisers ;     Treatment 

of  seaweed  to  obtain .     H.  E.  J.  Eous.sel  and 

L.  J.  V.  C.  Thi^venin.  Fr.  Pat.  469,324,  Mav  16,. 
1913. 

The  seaweed  is  V)urnt  in  a  pit  or  furnace  provided 
with  a  channel,  covered  with  metal  plates  on  which 
wet  weed  is  dried,  and  volatile  compounds  deposited 
in  the  channel  are  recovered.  The  ash  or  kelp 
obtained  is  systematically  extracted  with  hot 
water,  from  which  salts  are  deposited  on  cooling, 
and  the  mother  liquors  are  treated  with  sulphuric 
acid  saturated  with  nitrous  acid,  and  the  mixture 
agitated     until     all     the     iodine     is     precipitated. 

— W.  C.  H. 

Hydrogen     or     gaseous     mixtures     containing     it  ,' 

Process  for  promoting  the  reaction  of under 

pressure  and  at  high  temperatures.  Centralstelle 
fUr  wissenschattlich-technische  Untersuchvmgen 
G.  m.  li.  H.  Fr.  Pat.  469.391  and  l^.st  Addition 
thereto.  March  7.  1914.  Under  Int.  Conv., 
April  18  and  Nov.  12,  1913. 

Re.vctions  in  which  hydrogen  is  invohed  under 
pressure  and  at  high  temperatures  are  carried 
out  in  an  apparatus  comprising  an  exterior 
(metallii)  receiver,  capable  of  supporting  the 
pressure,  and  an  interior  receiver  (e.g..  of  glazed 
porcelain,  glass,  quartz,  etc.).  capable  of  resisting 
the  chemi<al  action  and  the  difiusiou  of  the 
hydrogen.  Or.  the  leaction  is  allowed  to  take 
place  in  an  innci'  metallic  or  non-metaIli<-  porous 
receiver  which  is  separated  from  the  ovitcr  wall, 
supporting  the  pressure,  by  an  alloy  or  composition 
capable  of  resisting  the  chemical  action  and  difiii- 
sion  of  the  liydrogen.  The  process  is  applicable  to. 
the   synthesis   of   ammonia. — W.  V.  11. 
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Air  liilo  oxyticn  and  nitroijcit  ;    Process  for  decom- 

posiiuj '-.     H.     lUingo.     Vr.     Pat.      KiSi.TO;?. 

Feb.    19.    1!)I1. 

To  obtain  an  incronsod  yii'Id  of  oxygen,  tlie  air 
is  dialyscd.  l)y  a-spiintion  tlirougli  a  suilnUle 
membrano.  l)oforo  lieint;  broii;;lit  into  the  liiiucfyin^; 
and  roftifying  plant. — \V.  ('.  II. 

Animoiua-soda  process.  A.  Clcniin.  .Mannlioini. 
(lormanv.  I'.S.  Pat.  1.11.S.:W2,  Xov.  Ul,  HM  1. 
Date  of'appl..  July  24.  1013. 

•See  Eng.  Pat.  10.470  of  1913  ;  this  J..  1913,  lOiMi. 

— T.  F.  B. 

Ani»ion!(i  :     Proditrini/ .     C".    Bosch    and    A. 

-Mittascli.  .Yssi^noi-s  to  Uadische  Anilin  und 
Soda  Fabrik,  Ludwigsbafen  on  Rhine,  (iennanv. 
r.s.  Pat.  1.118.(>2S.  Nov.  24.  1911.  Date  of 
appl.,  Aug.   16,   U»I2. 

See  Addition  of  .Mav  21.  1912.  to  I<V  Pat.  423.099  ; 
this  J..   1912.   112.1.— T.  !•'.  B. 

Ammonia  ;     Method  for    the   preparation    of 

from  the  elements.  .M.  Pier.  Zehlendorf-Berlin, 
.Xiwignor  to  Dvnaniit  A.-O.,  Ilanibuip.  Gonnany. 
U..S.  Pat.  I.'n9,.->:il.  Deo.  1.  1911.  Date  of 
appl.,  Oct.  5.  1912. 

.•See  Ger.  Pat.  252.997  of  1912  ;   this  J.,  1912,  1178. 

— T.  F.  B. 

Atnmoniacal   liqoiir  from   (jos   works  ;     Process  for 

treatinij .   Berlin- Anhalti.sche  .Masihinenbau- 

A.-G.  Fr.  Pat.  470.117,  Feb.  28.  1914.  Under 
Int.  Oonv.,  Jlay  9,   1913. 

■See  Ger.  Pat.  269,638  of  I9I3  ;   this  J„  1914,  685. 

— T.  F.  B. 

Molybdenum   [as  Iriojride]  ;    Process  for  recovering 

•  frcrni   its  ores  and  concentrates.     F.    D.   S. 

Robertson.  Toronto.  As.signor  to  M.  J.  O'Brien. 
Renfrew.  Ont.  U.S.  Pat.  1.118.150.  Nov.  24, 
1914.      Date  of  appl..   Nov.   14,   1913. 

See  Eng.  Pat.  28,009  of  1913  ;  preceding.— T.F.B. 
Zine  oxide  ;  Process  ofprodttcing  pure  ■ 


.     H.  VV. 

de  .Stuckle.  Paris.      U..S.  Pat.' 1.118,894,  Nov.  24, 
1914.      Date  of  aj)?!..  Feb.  18,  1914. 

■  See  Fr.  Pat.  465,810  of  1913  ;    this  J..  1914,  .599. 

— T.  F.  B. 

Alumino-sili4-ales  ;       Process     of     producini/ 


R.  Gan.s,  Griinewald,  A.s.signor  to  Permutit-Akt- 
Ges..  BerUn.  U.S.  Pat.  1,121.490,  Dec.  15, 
1014.     Date  of  Appl..  Oct.  10,  1913. 

.See  Fr.  Pat.  467.038  of  1914  ;    this  J.,  1914,  805. 

— T.  F.  B. 

Liquids  Jihich   contain   colloidal  silicic  acid  as  an 

impiiriti/  ;     Process  for  purifyinq .     H.   W. 

de  Stuckle,  Paris.  I'.S.  Pat.  1. 118,895,  Nov.  24, 
1914.      Date  of  appl.,  Feb.  18.  1914. 

.See  Fr.  Pat.  405,817  of  1913  ;    this  J.,  1914,  645. 

— T.  F.  B. 

■Oxide   of  tin  ;    Process  of  makinij  piire - 


■       Ct. 

.Spitz.  Briinn.  Austria-Hungary,  Assignor  to 
Goldschinidt  Detinning  ("n..  New  York.  U.S. 
Pat.  1.119,547,  Dec.  1,  1914.  Date  of  appl.. 
Nov.  0,   1900. 

See  Eng.  Pat.  28,565  of  1908  ;    this  J.,  1910.  352. 

— T.  F.  B. 

Radiothorium  ;      Process    for    extracliny .     O. 

Knofier  und  Co.      Fr.  Pat.  469.501.  May  24.  1913. 

•  See  U.S.  Pat.   1.076.141   of   1913;    this  J..    1913. 
IIIC— T.  F.  B. 


Elerlrolysis    and    treatment    of  sulphate    solutions  ; 

Process  for  the .     Cluince   and    Hunt.    Ltd. 

Fr.  Pat.  409.730.   .Mar.li   17,   1911.      Under  Int. 
Conv..   .May   19.    1913. 

See  Eng.  Pats.  ll,()31  of  1913  and  2952  of  1914  ; 
this   J.,    1914,    692.— T.  F.  H. 


Hydrogen  ;  Process  of  producing  - 


B.  Spitzer, 


Berlin-Wihnorsdorf,  Assignor  to  Berlin-Anbalt- 
isilic  .Mas(  liiiieiibaii  A.-(i..  Berlin.  \r.S.  Pat. 
1.1 18.595,  Nov.  21.  191!.  Date  of  appl.. 
March   12,   1914. 

.See  Eng.  Pat.  6155  of  1914  ;    this  J.,   1914,  920. 

— T.  F.  B. 

Tlydrof/en  ;     Process   for    making .     L'llvdro- 

gone  Sof.  Anon.  Fr.  Pat.  469,489,  March  11, 
1914.      Under  Int.  Oonv.,  March   12,   1913. 

See  Eng.  Pat.  6155  of  1914  ;    this  J.,   1914,  920. 

— T.  F.  B. 

Hydrogen  :    Process  of  producing  the  miilcrials  for 

generating .     .S.   Uyeno,  Tokyo.      U..S.   Pat. 

1. 120.708,  Dec.  15.  1914.  Date  of  .appl..  June  4. 
1912. 

.See  Eng.  Pat.  11,838  of  1912  ;    this  J.,  1913,  289. 

— T.  F.  B. 

Hydrogen;  Matnifactnre  of by  partial  lique- 
faction of  water-gas.  L'Air  Liquide  (.Soc.  Anon, 
pour  I'Etude  et.  I'Explot.  des  Proc.  Gr.  Claude). 
Fr.  Pat.  469.854.  May  29.  1913. 

See  Eng.  Pat.  13,100  of  1914  ;  this  J.,  1914.  1149. 

— T.  F.  B. 

0.r.ygen  ;     Separation    of from    the    air.     L. 

Bergfeld.  Durlach,  Germany.  U.S.  Pat. 
1,120,430,  Dec.  8,  1914.  Date  of  appl.,  Sept. 
30,  1913. 

See  Eng.  Pat.  21.211  of  1913  ;    this  J.,  1914,  831. 

— T.  F.  B. 

Nitrogen  :     Process    for    fi.ring by   means   of 

ferro-aluminium.  .Soc.  G«^nerale  des  Nitrures. 
Fr.  Pat.  470,099,  June  7,  1913. 

See  Eng.  Pat.  27,030  of  1913  ;    this  J..  1914,  549. 

— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 

Ceram,ic  industry  :    New   technical  methods   in    the 

.     B.   Dietz.     Z.  angew.   Chem.,   1914,   27, 

494—497. 
A  BRIEF  survey  of  recent  improvements.  Amongst 
raw  materials,  geyserite  and  quartzspar  have  been 
found  in  large  quantities  in  Germany,  and  are 
being  worked  in  order  to  replace  the  supplies  from 
New  Zealand  and  Yellowstone  Park  (U.S.A.)  in 
the  first  case,  and  from  Norway  in  the  .second. 
Geyserite,  pearl-sinter,  or  sand-sinter,  from  Taunus 
contains  99-25 °o  .SiO..  Quartzspar  from  Zobten 
consists  of  felspar  60-90.  quartz  25-28,  and  clay- 
substance  7-70%.  .Mined  from  a  biotite-granite, 
it  contains  some  iron  which  is.  however,  not  dele- 
terious in  an  oxidising  fire.  Another  substance 
used  as  a  flux  is  artificial  sodium  silicofluoride. 
In  the  preparation  of  raw  materials,  grading  is 
effected  bv  pneumatic  separators.  Clay  is  puri- 
fied from  iron  by  treatment  with  small  quantities 
of  cold  hydrosulphurous  acid,  instead  of  by  larger 
quantities  of  hot  hydrochloric  or  sulphurous  acid. 
Electro-osmosis  is  also  employed  for  the  purification 
of  clay.  The  casting  process  has  been  so  improved 
that  it  can  be  used  for  the  thinnest  porcelain  or 
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fJan.  15,  1913. 


the  thickest  lavatory  basins.  By  the  use  of  gas- 
firing  a  stoneware  kUn  capable  of  holding  goods 
to  the  value  of  £400  may  be  fired  for  less  than  £10. 
The  Faugeron  and  Dressier  tunnel-kilns  are 
noticed.  Serapis  faience  is  an  underglaze  treat- 
ment of  stoneware  and  similar  bodies.  Gold  and 
platinum  are  being  increasingly  used  for  lilac  and 
red  colours.  In  connection  with  factory  hygiene, 
Eckstein's  radiators  for  heating  and  ventilating 
are  described  (Ger.  Pat.  202,846  of  1907). 

— H.  H.  S. 

Patents. 

Ceramic  substances  ;   Process  to  loicer  the  vltrijying- 

point   oj .     B.    Schwerin,   Assignor  to   Ges. 

f.  Elektro-Osmose  m.  b.  H..  Fi'ankfort,  Germany. 
U.S.  Pat.  1,121.408.  Dec.  15.  1914.  Date  of 
appl.,  Feb.  29,   1913. 

See  Addition  of  June  22.  1912,  to  Fr.  Pat.  426,072 
of  1911  ;   this  J.,  1912.  1180.— T.  F.  B. 

Filtering  medium  Itile].     U.S.  Pat.  1,117,601.  See  I. 


IX.— BUILDING  MATERIALS. 


Lime    mortar;     .Strength    of - 


W.    E.    Emley 


cohesion,  many  disintegrating  entirely.  An  initi- 
ally good  tensUo  strength  is  always  maintained^ 
Results  of  tests  are  given  in  tables  and  curves. 

— F.  SoDX. 

Portland  cement  concrete;  Proportioning  aggregates- 

for .     A.  Moyer.    P^oc.  jVnier.  Soc.  Testing 

Hats.,  1914,  14.    12  pp.      [Reprint.] 

The  ingredients  are  mixed  in  proportion  to  give 
maximum  density,  which  the  author  considers- 
necessary  for  securing  maximum  strength  in  the 
concrete.  Thus,  sand  and  cejnent  mortar  is  madfr 
so  that  the  voids  in  the  sand  (determined  directly 
by  mixing  sand  and  water  in  known  volumes)  are- 
completely  filled  with  cement  paste,  every  cubic 
foot  of  wliich  requh-es  110  lb.  of  cement,  and  when 
stones  of  two  sizes  are  used  for  the  coarser  aggregate,, 
they  are  mixed  in  such  proportion  that  a  minimum 
volume  is  produced  for  a  given  combined  volume- 
before  mixing.  A  table  is  given  showing  the 
percentage  of  voids  in  crushed  stone  (from  material 
of  9  specific  gravities,  from  2-70  to  3-25)  for  a  series 
of  weights  per  cli.  ft.  ranging,  La  each  case,  from 
80  to  124  lb.,  and  another  table  showing  the- 
proportions  of  stone  and  mortar,  for  11  different 
sand  :  cement  ratios,  necessary  to  give  the  densest 
concrete,  when  the  coarse  aggregate  contains 
27 — 54%  of  voids. — F.  .Sodx. 


and  S.  E.  Young.     Amer.  Soc.  Testing  ilaterials, 
June  30 — July  3, 1914.    [Advance  proof]  pp.  21. 

A  L.uiGE  number  of  cubes,  briquettes,  and  bars 
were  made  from  different  sand-lime  mortars  under 
conditions  as  uniform  as  possible,  and  the  effect  of 
the  following  factoi-s  on  the  compressive  and 
tensile  strengths  of  the  specimens  were  observed  : 
age  ;  size  and  shape  of  specimens  ;  proportion  of 
sand  ;  consistence  of  mortars  ;  condition  of 
atmosphere  as  regards  temperature,  COo-content, 
and  humidity  ;  and  chemical  composition  of  the 
lime.  The  shearing  strengths  were  compared  by 
the  use  of  a  special  instrvunent,  adapted  to  grip 
a  bar  at  both  ends,  whilst  the  part  of  the  bar 
between  the  supports  was  sheared  out  by  an 
equally  distributed  load.  The  results  indicated 
that  the  strength  of  lime  mortar  was  affected  by 
too  many  variables  to  be  capable  of  accurate 
measurement,  and  that  no  definite  relation  between 
the  strength  as  measured  in  the  laboratory,  and 
that  which  might  lie  expected  in  practice,  could  be 
estabUshed. — O.  R. 

Cement;  Errors  in  the  methods  of  determining  the 

time  of  setting  of .     G.  M.  WiUiams.     .\iner. 

.Soc.    Testing    Materials,     1914,    14.     [Reprint.] 
pp.  22. 

In  tests  made  according  to  both  Vicat's  and 
Gilbnore's  methods,  the  results  were  found  to  be 
affected  very  considerably  by  the  amount  of  work 
done  on  the  material  in  the  process  of  gauging,  the 
humidity,  and  the  temperature  of  the  atmosphere 
during  the  setting  period.  Neither  method  yielded 
results  which  were  sufficiently  consistent  and 
accurate  for  use  as  standards,  except  in  the  case 
of  slow -.setting  cements. — O.  R. 

Portland  cement  ;  Results  obtained  with  the  autoclave 

test  for .     H.  J.  Force.     Amer.  Soc.  Testing 

JIats.,   1914.     6  pp.      [Advance  proof.] 

Neat  cement  even  after  exposure  to  the  atmosphere 
for  18  months  did  not,  in  many  cases,  become 
sufficiently  seasoned  to  pass  the  autoclave  test, 
although  showing  considerable  improvement  in 
tensUe  strength.  !Most  [American]  cement,s.  how- 
ever, now  show  a  tensile  strength  of  200 — 300  lb. 
per  sq.  in.  with  the  autoclave  test,  whereas  2  or  3 
years    ago    the    majority    exhibited    little    or    no 


Concrete  aggregates .;  Testing  ■ 


C.  M.  Chapman. 


.rVmer.  .Soc.  Testing  ilaterials,  1914.  6  pp.      [Ad- 
vance proof.] 

Specemexs  (6  in.  cylinders  or  2  in.  cubes)  are  buUt 
up  from  the  coarse  aggregate  previously  coated 
^vith  a  cement  grout,  a  sufficiently  fluid  stan- 
dardised grout  is  poured  in  to  fill  completely  the- 
voids  in  the  skeleton  structure,  and,  after  ageing, 
the  specimens  are  tested  by  crushing.  Results  are 
given  showing  that  one  stone  may  produce  concrete^ 
50 — 100  "o  stronger  than  another,  with  the  same 
proportion  of  the  same  sand  and  cement,  the 
strongest  concrete  recorded  being  made  from  a 
Ught,  porous  material  having  a  comparatively  low 
crushing  strength  and  a  high  percentage  of  voids> 

— F.  Sodx. 

Rock  asphalts  of  Oklahoma  and  their  use  hi  paving- 
L    C.  Snider.     Petroleum,  1914,  9,  974—976. 

The  rock  asphalts  of  Oklahoma  contain  3 — 12% 
of  bitumen  and  occur  in  deposits  which  are 
estimated,  in  some  cases,  to  be  capable  of  yielding 
2-25 — 13-5  million  tons  of  material  suitable  for 
paving.  The  proportion  of  bitumen  is  smaller 
than  in  "  sheet-pavement  "  (an  artificial  mixture 
of  sand,  stone-dust,  and  bitumen),  but  the  bitumen 
in  the  rock  .asphalt  is  not  inferior  in  quaUty,  and 
paving  produced  by  rolhng  the  heated  material 
has  proved  superior  to  sheet-pavement  in  resisting 
penetration  by  tiaffic  in  hot  weather. — F.  .Sodx. 


Bituminous  binders;  Cementing  value  of - 


L. 


Kirschbraun.     J.    Ind.    Eng.    Chem..     1914,    6,. 
976 — 985. 

The  cementing  value  of  a  binder  is  directly  pro- 
portional to  the  work  done  in  producing  fracture 
or  failure  of  a  given  unit  of  material.  An  apparatus 
is  described  by  means  of  which  strain  is  applied 
to  a  test-briquette  of  the  material  by  a  dynamo- 
meter travelling  at  an  uniform  speed,  and  the 
strain  and  elongation  are  measured.  The  briquette 
is  drawn  out  until  finally  it  either  breaks,  or  the 
rate  of  elongation  becomes  higher  than  the  rate  of 
travel  of  the  dynamometer,  so  that  the  values 
recorded  by  the  latter  pass  tlirough  a  maximum 
and  then  return  to  zero.  Results  obtained  by  the 
method  with  different  materials  are  given  in  tables 
and  diagrams.  The  cementing  value  is  repre- 
sented by  the  area  enclosed  by  a  curve  plotted  with. 
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amounts  of  elongation  as  a1iscis.sa;  and  the  values 
ft)r  the  strain  a.s  onliiiati'S  ;  but  tlie  values  for  the 
elongation  and  the  niuxiinuni  strain  must  also  be 
taken  into  account  separately  in  estimating  the 
value  of  a  fjiven  material.  In  the  case  of  bitiunen 
for  sheet  asphalt  pavements,  it  is  recommended 
that  when  tested  by  the  author's  method,  the 
nuniniuiu  cementing;  value  should  be  008  kilo- 
iiram-nietre  for  light  and  0-24  kilogram-metro  for 
heavy  tranie,  with  elongations  of  8 — 14  cm.  and 
4 — 6  cm.  respectively. — A.  S. 

Produclion  and  uses  of  limestone  in  U.S.A.     Eckel. 
See  VII. 

Patents. 

Magnesium    chloride    composition    and    process    of 

mukinq    the    same  ;    Dn/ .     L.    H.    Renter, 

Berkelev,   Cal.     U.S.    Pat.    1,117,443,   Nov.    17, 
1914.     Date  of  appl.,  July  7,  1908. 

JIagnesium  sulphate  (5  parts)  is  added  to  a  de- 
hydrated composition  containing  magnesium 
chloride  and  carbonate  (preferably  100  and  20 
parts  respectively),  the  mixtiu'e  is  heated,  calcined 
magnesite  (over  250  parts) 
added,  and  the  heating  con- 
tinued at  a  higher  tem- 
perature. Or.  a  mixture  of 
magnesiimi  chloride  and 
ground  magiiesite  is  evap- 
orated practically  to  dry- 
ness, dry  magnesium  sul- 
f)hate  a<ided  (in  amount  at 
east  sufficient  to  convert 
calciuui  hydroxide  or  oxide 
contained  in  the  magnesite 
into  sulphate),  and  the 
mixture  is  dehydrated  by 
heating  to  a  higher  tem- 
perature and  incorporated 
with  calcined  magnesite.  The  product  is  packed 
in  air-tight  contamers. — F.  Sodn. 

Lime  mortars,  cements,  etc.,  glazed  or  fire-enamelled, 
and  their  process  of  manufacture.  A.  Bigot. 
Fr.  Pat.  409,:«}7,  .May  19,  1913. 

Mixtures  of  ground  sand,  quartz,  gi'anite,  felspar, 
earthenware  d(^bris,  etc..  suitably  selected,  and 
hound  together  by  fat  lime,  hydraulic  lime,  or  by 
cements,  either  pure  or  mixed  with  magnesia, 
alumina,  aluimnates,  and  iron  oxide,  are  enamelled 
or  glazed,  Uke  ordinary  ceramic  products,  either 
after  a  preliminary  (biscuit)  firing  or  in  the  raw 
state  after  the  application  in  that  case  of  coarse 
grains  of  a  suitable  engobe. — W.  C.  H. 

Wood  ;  Bleachimj .     A.  Franck-Philipson.    Fr. 

Pat.  469,290.  Feb.  14,  1914.     Under  Int.  Conv., 
Feb.  17,  1913. 

See  U.S.  Pat.  1,068,580  of  1913  ;  this  J.,  1913, 
978.— T.  F.  B. 


Wood  or  like  fibrous  material ;  Treatment  of . 

F.  W.  Golby.  London.  Prom  L.  S.  Bache, 
Bound  Brook,  N.J.,  U.S.A.  Eng.  Pat.  24,417, 
Oct.  28,  1913. 

See  Ft.  Pat.  464,791  of  1913  ;  this  J.,  1914,  551. 

— T.  F.  B. 


Cement  ;    Process  for   lowering    the   temperature   of 

burning    and    of    manufacture    of .     Briick, 

Kretschel  und  Co.      Fr.  Pat.  460,657.  March  14, 
1914.     Under  Int.  Conv.,  March  16,  1913. 

See  Ger.  Pat.  272,174  of  1913  ;  this  J.,  1914,  551. 

— T.  F.  B. 


Bricks  from  the  incombustible  consiiiuents  of  h^use 

refuse  ;  I'roress  for  m((kin<i  red .     G.  Ilidoux 

and  .1.  Bernlieim.      Fr.  Pat.  469,771,  .March  19, 
1914.     Under  Int.  Conv.,  Marcli  22,  1913. 

.See   Eng.   Pat.   7002  of   1913;   this  J.,    1914,   82. 

— T.  F.  B. 

Process    for     ulilisin'/     leather     waste.     Fr.     Pat. 
469,779.     See  XY. 


X.- METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron  car  wheels ;  Standard  specifications  for 
— .  Amer.  Soc.  Testing  -Materials.  Year- 
book, 1914,  242—247. 

A.s  an  example  of  suitable  metal  the  following 
analysis  is  given : — C  (graphitic)  200,  C  (combined) 
0-60,  Si  0-70,  Mn  0-40,  P  0-50,  S  ()08%  ;  some  of 
the  constituents  may  vary  within  considerable 
limits.     The  data  as  to  weight  and  tests  are  : — 


Wheel. 

33  in.  diam.  Freight  and  Passenger  cars. 

36  in.  diametei-. 

Kind  of  service 

W.OOO  lb. 
capacity 
and  less. 

70,000  lb. 
capacity. 

100.000  lb. 
capacity. 

Passenger 
cars. 

Locomotive 
tenders. 

Number    

1 

2 

3 

4 

5 

1  Desired 

600 

650 

700 

700 

750 

1  Variation 

2°o  cither  way. 

Height  of  drop  (ft.)  . . 

9 

12 

12 

12 

12 

Xunibcr  of  blows   .... 

10 

10 

12 

12 

14 

For  any  single  inspection  and  test,  only  wheels 
having  three  consecutive  slirinkage  numbers  (sub- 
mitted by  the  manufacturer)  will  be  considered. 
Wheels  tested  must  show  soft,  clean  grey  iron  free 
from  defects  such  as  holes,  containing  slag  or  dirt, 
more  than  i  in.  in  diameter,  honeycombing  of  iron 
in  the  hub,  white  iron  in  the  plates  or  hub,  or 
clear  white  iron  around  the  anchors  of  chaplets  at 
a  greater  distance  than  J  in.  in  any  direction. 
The  depth  of  the  clear  wliite  iron  must  not  be 
greater  than  5  in.  at  the  throat  and  1  in.  at  the 
middle  of  the  tread,  or  less  than  |  in.  at  the  throat 
or  any  part  of  the  tread.  The  blending  of  the 
white  iron  with  the  grey  iron  behind  must  be 
without  any  distinct  line  of  demarcation,  and  the 
iron  must  not  have  a  mottled  appearance  in  any 
part  of  the  wheel  at  a  greater  distance  than  1|  in. 
from  the  tread  or  throat.  The  depth  of  cliill,  as 
regards  each  lot  of  103  wheels,  will  be  determined 
by  inspection  of  three  test  wheels  (all  of  which 
shall  be  broken  for  the  purpose  if  necessary),  and 
if  one  fails,  all  of  the  same  shrinkage  number  in 
the  lot  shall  be  rejected,  but  the  remainder  may  be 
re-offered  in  a  subsequent  lot.  One  of  the  test 
wheels,  placed  horizontally,  flange  downwards,  on 
an  anvil  block  (weighing  not  le.ss  than  1700  lb. 
and  set  on  rubble  masonry  2  ft.  deep)  having  three 
supports  not  more  tlian  5  in.  wide  for  the  flange 
to  rest  upon,  shall  be  struck  centrally  upon  the 
hub  by  a  flat-botton\ed  weight  of  200  lb.  falling 
from  the  licight  indicated  in  the  table  ;  should 
the  wheel  be  broken  l)y  a  smaller  number  of  blows 
than  that  shown  in  tlie  table,  the  whole  lot  will  be 
rejected.  Each  of  the  remaining  test  wheels  shall 
be  subjected  to  the  following  thermal  test : — A 
channel,  4  in.  deep  and  IJ  in.  wide  at  the  centre 
of  the  tread  shall  be  moulded  with  green  .sand 
around  the  wheel  placed  (at  ordinary  temperature) 
flange  downwards  in   the   sand,    the   clean   tread 
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forming  one  side  of  the  channel  and  the  clean 
flange  part  of  the  bottom.  The  channel  shall  then 
be  filled  to  the  top  with  molten  cast-iron,  the  latter 
being  poured  from  one  ladle  without  previous 
cooUng  or  stu'ring  and  at  such  temperature  as  to 
form,  when  cold,  a  ring  of  .soUd  metal,  free  from 
Nvrinkles  or  layers,  around  the  wheel.  Two 
minutes  after  the  pouring  has  ceased,  each  wheel 
shall  be  examined,  failure  as  regards  this  test 
being  indicated  by  fracture  or  by  the  extension, 
through  or  into  the  tread,  of  any  crack  in  the 
plat.es.  The  lot  will  >ie  accepted  only  if  both 
wheels  pass  the  test  ;  but  if  one  falls,  onh-  those 
of  the  same  shrinkage  number  in  the  lot  will  be 
rejected,  and  the  remainder  mav  he  re-offered  in  a 
•subsequent  lot.— W.  E.  F.  P. 

Foundry  pig  iron  ;  Standard  specifications  for . 

Amer.  Soc.  Testing  Materials.     Year-book,  1914, 
22.') 227. 

To  promote  uniformity  in  grading,  when  any  one 
or  all  of  the  constituents  of  pig  h-on  arc  specified, 
the  following  percentages  shaU  be  used  : — Si  100, 
1-50.  200.  2-50.  .SOO,  3-50  (0-25  allowed  either 
war)  ;  S  (max.).  004.  005.  006.  007,  008,  009, 
OliD  ;  total  C  (min.).  300.  3-20,  3-40.  3ti0,  3-80  ; 
Mn,  0-20.  0-40,  0(50,  080,  100.  1-25,  1  50  (0-20 
aUowed  either  way)  ;  P,  0-20.  0-40.  0-60,  0-80,  100. 
1-25.  1-50  (015  allowed  either  way).  The  standard 
methods  of  the  American  Foundrymen's  Associa- 
tion shall  be  used  for  analysis,  sulphur  being 
determined  gravimetrically  unless  otherwise  speci- 
fied. For  market  quotation.s  a  pig  iron  containing 
Si  200  (±0  25)  and  S  005Ou  (max.)  shall  be  taken 
as  the  basis  ;  and  a  table  is  suggested  to  be  used 
for  adjusting  disputes  between  buyer  and  seller, 
based  upon  the  agreed  price  for  the  basis  metal 
And  a  con-stant  differential  to  be  determined  at  the 
time  the  contract  is  made. — W.  E.  F.  P. 


[Iron}    loconiotive    cylinders ;     Standard    specifica- 
tions for .     Ajner.    Soc.    Testing    Materials. 

Y'ear-book.  1914.  238—241. 

The  cyUnders  shall  be  made  from  good  quahty 
close-grained  gi'ey  iron  cast  in  a  dry  mould. 
DriUings  taken  from  the  fractured  ends  of  the 
transverse  test  bars  shall  contain  P  not  more  than 
0-90  and  S  not  more  than  012  %.  Two  arbitration 
test  bars  and  one  chill  test  shall  be  poured  (in 
moulds  of  specified  forms  and  dimensions)  from 
each  ladle  of  metal  used  for  one  or  more  cyUnders. 
The  arbitration  test  Ijars  (-jg  in.  smaller  in  diameter 
at  the  bottom  than  at  the  top),  allowed  to  cool  in 
the  mould,  shall  have  an  average  strength  and 
deflection  of  not  less  than  3200  lb.  and  009  in., 
respectively,  when  placed  horizontally  upon  sup- 
ports 12  in.  apart  and  tested  under  a  load  applied 
centrally.  The  chill  test  bar.  allowed  to  cool  in 
the  mould  to  a  dark  red  (almost  black)  heat,  then 
removed  and  quenched  in  water,  shall,  on  being 
broken,  show  a  fracture  of  close-grained,  grey  iron 
with  a  weU  defined  Ijorder  of  white  iron  at  the 
bottom  ;  the  depth  of  the  latter  shall  not  be  less 
than   tV   in-   as  measured  at   the  centre  line. 

— W.  E.  F.  P. 

sSteel ;      Standard     specifications    for     methods     of 

chemical  analysis  for  plain  carbon .     Amer. 

Soc.  Testing  Materials.     Year-book.  1914,  169 — 
176  and  181—192. 

•Carbon  is  determined  by  direct  combustion  in 
oxygen  at  950= — 1100'  C,  the  boat  or  container 
for  the  metal  being  lined  with  alundum  (90-mesh 
or  finer).  The  oxygen  employed  (of  not  less  than 
97  "„  purity)  is  passed  over  a  heated  catalyst 
(crj.  CuO)  and  through  a  purifying  train  before  use. 
The  carbon  dioxide  produced  is  absorbed  in 
potassium  hydroxide  or  soda  lime  and  weighed  as 


usual,  or  in  a  solution  of  barium  hydroxide  con- 
tained in  a  Jleyer  tube,  the  precipitated  barium 
carbonate  filtered  off  out  of  contact  with  the 
atmosphere,  washed,  dissolved  in  standard  acid, 
and  the  excess  of  acid  titrated  with  standard 
alkaU  ;  in  the  latter  case  no  precautions  are 
necessary  to  prevent  access  of  water  vapour  or 
sulphur  trioxide  to  the  absorption  tube. 

Phosphorus.  For  routine  work  the  steel  is 
dissolved  in  nitric  acid,  potassium  permanganate 
is  added,  then  ammonium  bisulplute  to  dissolve 
precipitated  manganese  oxide,  the  solution  (at 
80°  C.)  agitated  with  molybdate  solution  for 
3 — 1  mins..  the  precipitate  filtered  off.  dissolved 
in  standard  sodium  hydroxide  and  titrated  with 
standard  nitric  acid  (see  this  J.,  1912,  927). 

Sulphur.  In  the  oxidation  method,  the  steel 
is  dissolved  in  aqua  regia  and  silica  separated  by 
two  evaporations  to  dryness  ;  the  barium  sulphate, 
precipitated  by  the  addition  of  barium  chloride 
to  the  cold  hydrochloric  acid  solution,  is  allowed 
to  stand  for  at  least  24  hours,  then  filtered  oS', 
washed  first  with  a  hot  solution  containing  10  c.c. 
HCl  and  1  grm.  BaClj  per  litre,  until  free  from 
iron,  and  then  with  hot  water.  The  wasliings  are 
collected  separately  and  evaporated  to  recover 
any  dissolved  barium  sulphate.  A  lilank  deter- 
naination  is  made  on  all  the  reagents  used.  In 
the  evolution-titration  method,  5  grms.  of  the 
steel  are  dissolved  in  SO  c.c.  of  hydrochloric  acid 
(1  :  1)  in  a  flask  (480  c.c.)  fitted  with  a  stopper  and 
thistle-funnel  and  having  a  straight  side-tube 
with  which  is  connected  a  vertical  delivery  tube 
extending  to  the  bottom  of  a  tall  beaker  con- 
taining 150  c.c.  of  water  and  10  c.c.  of  ammoniacal 
cadmium  chloride  solution  (OdCl,  10  grms.. 
water  400  c.c,  ammonia,  sp.  gr.  0-90,  600  c.c). 
The  flask  and  contents  are  heated  until  solution 
of  the  steel  is  complete,  extremely  slow  or  rapid 
evolution  of  gas  Ijeing  avoided,  after  which  the 
solution  is  boiled  for  J  min.  ;  the  contents  of  the 
beaker  are  then  acidified  with  40  c.c.  of  hydro- 
cliloric  acid  (1:1).  starch  solution  is  added  and  the 
liquid  titrated  with  a  solution  of  potassium  iodate 
(KIO3  1-116  grm.,  KI  12  grms..  water  1000  c.c.) 
previously  standardised  against  a  steel  of  known 
sulphur  content. 

Silicon.  The  steel  is  dissolved  in  a  mixture  of 
nitric  and  sulphuric  acids,  or  in  the  latter  alone, 
the  solution  evaporated  tiU  sulphur  trioxide  is 
evolved  and  the  operation  concluded  as  usual, 
the  silica  obtained  being  evaporated  with  hydro- 
fluoric acid.  A  blank  determination  is  made  on  the 
reagents  employed. 

Copper.  Solution  is  effected  in  sulphuric  acid 
(1  :  4),  the  liquid  diluted,  heated,  saturated  with 
hydrogen  sulphide,  filtered,  and  the  precipitate 
washed  with  1  %  sulphuric  acid  containing 
hydrogen  sulphide  until  free  from  iron  ;  the 
filter  and  contents  are  incinerated,  the  residue 
fused  with  sodium  bisulphate,  the  melt  dissolved 
in  hot  water  and  the  solution  filtered,  the  copper 
being  then  determined  colorimetricaUy  (with 
ammonia  or  potassium  ferrocyanide)  or  by  elec- 
trolysis. 

Nickel.  The  dimethylglyoxime  method  is  em- 
ployed, precipitation  from  the  ferric  solution  being 
effected  in  the  presence  of  tartaric  acid.  The 
precipitate  is  either  dried  at  110" — 120°  C.  and 
weighed  as  such  ;  or  dissolved  in  nitric  acid,  the 
solution  boiled  with  ammonium  persulphate, 
cooled,  made  distinctly  anunoniacal.  silver  nitrate 
and  potassium  iodide  added,  and  the  Uquid 
titrated  to  a  faint  turbidity  with  a  solution  of 
potassium  cyanide  (2-29  grms.  per  litre)  previously 
standardised    agauist    a    steel    of    known    nickel 

I   content. 

j        Chromium.     5  grms.  of  the  steel  are  dissolved  in 
uO   c.c   of   hydrochloric   acid   (1  :  1).   the  solution 

I  nearly   neutrahsed   with   a   saturated   solution   of 
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sodium  carbonato  and  then  completely  with 
barium  carbonati'  (10  (jruis.  suspended  in  100  r.c. 
of  water)  of  wliioh  about  1  j;rni.  excess  is  used. 
Tlie  preeipitjite.  obtained  by  boiling  the  liquid 
in  a  covered  flask  for  10 — 15  mins.,  is  filtered  otT, 
wa.shed,  the  filter  and  contents  incinerated,  the 
residue  fused  iov  10  mins.  with  a  Tnixture  of 
sodium  carbonate  (.")  prms. )  and  potassium  nitrate 
(0-25  grm.).  the  melt  dissolved  in  water,  2  c.c.  of 
hydrogen  peroxide  (3%  solution)  added,  the 
liquid  boiled  and  filtered.  Chromium  is  deter- 
mined in  the  filtrate  (if  strong  yellow)  by  boiling 
thoroughly,  acidifying  with  svdphuric  acid,  adding 
excess  of  standard  ferrous  svdphate  and  titrating 
the  excess  with  standard  potassium  permanganate  ; 
or  (if  pale  yellow)  by  colour  comparison  with  a 
standard  solution  of  sodiiun  chromate. — W.E.F.P. 

Case-hardened    rarbnn-stcel    objects  ;    Recommenden 

practice  for   the   heat    treatment   of .      /Vmer. 

Sec.  Testing  Materials.     Year-book.  1914.  207 — 
208. 

When  hardness  of  case  is  tlie  oniy  important 
consideration,  the  carburised  objects  may  be 
quenched  either  from  the  carburising  temperature 
direct  or,  to  minimise  distortion  and  cracking,  from 
slightly  above  the  critical  range  of  the  case  (800° — 
825 "  C. )  ;  both  core  and  case  remain  coarsely 
crj'stalUne  as  the  result  of  either  treatment.  To 
refine  ami  increase  the  toughness  of  the  case,  the 
carburised  objects  should  be  cooled  slowly  to 
650°  C.  or  below,  then  reheated  to  slightly  above 
the  lower  critical  jioint  (generally  between  775^ 
and  825°  C,  according  to  the  carbon  content  and 
thickness  of  the  case)  and  quenched  in  water  or 
oil  but  removed  from  tlie  bath  while  still  just  above 
100°  C.  ;  this  treatment  is  most  beneficial  when 
the  carburising  temperature  has  not  exceeded 
900°  C.  To  refine  and  increase  the  toughness  of 
both  core  and  case,  the  objects,  slowly  cooled  to 
650'  C.  or  below,  shoidd  be  reheated  to  above  the 
critical  temperature  of  the  core  (generally  900° — 
950°  C),  quenched,  and,  before  lihey  have  cooled 
to  below  100°  C.  reheated  to  slightly  above  the 
lower  critical  point  of  the  case  and  again  quenched 
in  water  or  oil.  As  a  final  treatment  the  objects 
mav  1)6  tempered  l)V  reheating  to  200°  C. 

— W.  E.  F.  P. 


Metals    [iron   and  steel]  ; 
inetuUographic  tests  of - 


Standard   methods  for 
Amer.  Soc.  Testing 


a  polished  section,  washed  with  a  strong  solution 
of  potassium  hydroxide  and  rinsed,  sdiould  be 
etched  with  (a)  iodine  soUition  (I  20,  KI  'M,  water 
1000  grms.),  (6)  dilute  hydrocldoric  or  .sulphuric 
acid  (up  to  :iO%  acid),  (cj  dilute  nitri<-  acid  (from 
1  :  9  to  ;i  :  7),  (rf)  concentrated  hydrochloric  acid, 
or  (f)  copper  ammonium  chloride  (10  or  12  parts 
of  the  dout)le  salt  in  90  or  .S8  of  water).  The 
structure  of  wrought  iron  is  "  developed  "  rapidly 
by  {d)  and  more  slowly  by  (c)  or  (b)  :  the  segregation 
of  carbon  in  steel  is  well  shown  by  etching  with  (a) 
(5  sees,  is  enoxigh  for  some  materials),  the  im- 
purities, segregation  of  MnS,  slag,  etc.,  being 
rapidly  indicated  by  (d)  although  more  accurately 
by  (6).  By  etching  very  deeply,  e.g.,  for  several 
hours  with  (6),  the  segregation  of  the  carbon,  and 
the  impurities  like  slag  and  JlnS  are  shown 
simultaneously,  and  a  picture  of  the  object  may 
be  obtained  iiy  inking  and  printing  with  the 
specimen. — W.  E.  F.  P. 

Spelter  ;  Standard  specificatioiis  for  [and  analysis  of] 
.  Amer.  Soc.  Testing  .Materials.  Year- 
book, 1914,  284—287. 

ViROi>f  spelter  (not  re-worked  metal)  is  considered 
in  4  grades,  the  maximum  allowable  impurities  in 
which  are  : — 


> 

Oradc. 

llaximum  impurities  per 

cent. 

Pb 

Fe          Cd 

Al 

Pb  +  Fe-^ 
Cd 

.\.  High  grade      . .   i     0-07 
B.  Intermediate   . .   1     0-20 
0.  Brass  Special  . .   ,     0-75 
D.  Prime  Western     |     l-.')0 

003 
0-03 
004 
008 

00.) 
0-50 
0-75 

none 
none 
none 

010 
0-5O 
1-20 

Materials.     Y'ear-book,  1914,  364—366. 

Microscopic  exaini nation.  Unhardened  iron  and 
steel,  after  pohshing.  should  be  examined  under 
a  magnification  of  50  to  150  diameters,  wrought 
iron  for  slag  or  cinder,  steel  for  Mn.S,  etc.,  and  cast 
iron  for  size  and  shape  of  graphite.  By  etching 
for  15  sees,  with  a  saturated  solution  of  picric  acid 
in  alcohol,  pearlite  becomes  darker  than  accom- 
panying ferrite  or  cementite,  and,  in  the  case  of 
wrought  iron,  the  general  appearance  will  some- 
times show  the  origin  of  the  material.  Ferrite 
grains  may  be  made  visible  by  a  rapid  etching  with 
nitric  acid  (1  vol.)  diluted  with  water  (9  to  3  vols.) 
OP  amyl  alcohol  (24  vols.).  To  distinguish  between 
thin  envelopes  of  ferrite  and  cementite  near  the 
eutectoid  point  (C  0-6 — 10%),  the  specimen  should 
be  etched  at  100°  C.  with  a  solution  of  sodium 
picrato  (picric  acid  2,  25%  caustic  soda  solution 
98  parts)  by  which  cementite  becomes  dark  brown 
or  black,  other  constituents  being  unaffected.  The 
results  shoidd  hf  compared  with  standard  etched 
specimens.  The  indications  for  hardened  and 
tempered  steel  are  less  decisive  than  the  above  ; 
the  4  %  solution  of  nitric  acid  in  amyl  alcohol  is 
recommended  for  etching,  the  time  of  which  must 
be  found  by  trial  in  each  case.  Macroscopic 
ejcamination.  For  ascertaining  the  presence  of 
defects  due  to  segregation,  blowholes,  piping,  etc., 


To  obtain  the  sample  for  analysis,  at  least  10 
slabs  from  each  car-load  shall  be  sawn  completely 
across  and  the  sawdust  collected,  or  the  slabs 
drilled  through  and  the  drillings  cut  into  short 
lengths  ;  particles  of  iron  are  removed  from  the 
sample  by  means  of  a  magnet  before  analysis  : — 
Lead.  Sufficient  to  be  taken  to  contain  at  least 
001  grm.  of  this  impurity.  Iron.  At  least  10 
grms.  of  Prime  Western,  or  25  grms.  of  any  other 
grade,  to  be  completely  dissolved  in  acid,  the  iron 
precipitated  as  ferric  hydroxide,  re-dissolved  and 
determined  volumetrically,  as  usual.  Cadmium. 
25  grms.  to  be  treated  with  330  c.c.  of  hydrochloric 
acid  (1:5),  allowed  to  stand  over  night  and 
filtered  (filtrate  discarded)  ;  the  insoluble  residue 
(containing  about  5%  of  the  zinc)  dissolved  in 
nitric  acid.  10  c.c.  of  .sulphuric  acid  added,  the 
liquid  evaporated  till  sulphur  trioxide  is  evolved, 
diluted  and  the  lead  sulphate  removed  by  filtra- 
tion ;  the  filtrate  is  diluted  to  500  c.c,  5  grms.  of 
ammonium  chloride  is  added,  a  slow  stream  of 
hydrogen  sulphide  passed  through  for  1  hour,  the 
liquid  allowed  to  stand  for  5  hours  and  filtered  ; 
the  precipitate  washed  with  hot  water.  re-dis.solved 
in  00  c.c.  of  boiling  dilute  sulphuric  acid  (1:5  by 
vol.),  the  solution  filtered,  diluted  to  400  c.c. 
and  satnrated  with  hydrogen  sulphide  as  before, 
the  precipitated  cadmium  sulphide  to  bo  weighed 
as  such  or  dissolved  in  hydrochloric  acid  and 
titrated  with  potassium  ferrocyanide. — W.  E.  F.  P. 

Manganese-bronze      ingots      for      sand      castings  • 

Standard    specifications    foi .     Amer.    Soc. 

Testing  .Materials.     Year-book,  1914,  288—289. 

CojiPO.siTio.N-  to  be  Cu  53 — 62,  Zn  36 — 45,  Al  005 
— 0-5,  and  PI)  not  more  than  015%  ;  ultimate 
tensile  strength,  not  less  than  70,000  lb.  per  sq.  in. 
and  elongation  not  less  than  20  "Jo,  as  determined 
on  a  standard,  turned  specimen  0-5  in.  in  diameter 
and  2  in.  gauge  length. — -W.  E.  F.  P. 
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Aluminium  by  eleciro-metalhirgic  methods.  J. 
Blauquier.  Min.  and  Eug.  World,  1914,  41, 
909—911. 

The  bauxite  used  should  contam  less  than  3% 
SiO;.  It  is  fused  with  sodium  carbonate,  or  sodium 
sulphate  and  carbon,  or  heated  in  an  autoclave 
vmder  pressure  with  caustic  soda,  so  as  to  form 
sodium  aluminate,  from  which  piu-ified  alumina 
is  prepared  by  the  action  of  carbon  dioxide,  or  by 
agitating  -nath  freshly  precipitated  alumina.  In 
the  Serpek  process,  aluminium  nitride  is  formed 
in  an  electric  furnace,  and  decomposed  with  an 
alkaline  solution  to  form  sodiiun  aluminate. 
In  the  Hall  (American)  firocess.  the  calcmed 
bauxite  is  heated  with  carbon  m  an  electric 
furnace,  so  as  to  form  an  alloy  of  h-on  with  silicon, 
titamum,  and  aluminium,  which  is  very  dense  and 
fluid,  the  purified  alumma  floating  on  it.  In  the 
furnaces  for  electrolysis  of  the  alumina,  carbon 
electrodes  are  used,  the  cathode  forming  the  base 
in  conductor  fiu'naces,  \vith  8  to  12  anodes,  or 
both  electrodes  may  dip  into  the  electrolyte,  some 
30  to  -40  electrodes  being  employed  in  four  files, 
two  of  which  are  cathodes.  Nearly  pure  cryolite 
may  be  used,  or  fluorides  and  sodium  chloride 
may  be  added,  so  as  to  obtain  a  homogeneous 
electrolyte,  fluid  at  800°  C,  which  will  dissolve 
the  maxunmn  amount  of  alumina.  The  potential 
difference  is  usually  S  volts  ;  it  should  not  rise  to 
15  volts,  the  decomposition  point  of  the  cryolite. 
The  current  may  vary  between  8000  and  20,000 
amps. — B.  N. 

Uranium    ores    in    Madagascar.     C.    Grossmann. 
Comptes  rend.,  1914,   159,  777. 

A  jnxEHAL  has  been  discovered  at  Fiadanana, 
Madagascar,  externally  resembling  euxenite  and 
containmg  12 — 40%"XJ3O8.  Its  radioactivity, 
tested  by  an  aluminium  foil  electroscope,  is  about 
double  that  of  the  pure  oxide,  thus  suggesting 
an  important  source  of  radium. — W.  F.  F." 

Production  and  uses  of  limestone  in  U.S.A.      Eckel. 
See  YIl. 

Use  of  potassium  permanganate  as  cyanicide  in 
„      sand-filling  solutions.     Cooper.     .See  VII. 

Volumetric    determination    of    copper    in   its    salts 
and  many  of  its  alloys.     Zuccari.     See  XXIII. 


Patents. 

Steel  castings  ;  Method  of  inakinq  sound .  L.  B. 

Lindemuth,  Steelton,  Pa.     U.S.  Pat.  1.116,899, 
Nov.  10,  1914.     Date  of  appl.,  April  11,  1914. 

Ak  air-blast  and  ferrosUicon  are  appUed  to  the 
surface  of  the  molten  casting  untU  the  latter  has 
cooled  sufficiently  to  prevent  piping. — W.  E.  F.  P. 

Manganese  steel  from  scrap  ;    Manufacture  of  - 


H.  M.  Howe,  Bedford  Station,  N.Y.,  Assignor 
to  Taylor-Wharton  Iron  and  Steel  Co.,  High 
Bridge,  N.J.  U.S.  Pat.  1,117,384,  I^ov.  17, 
1914.     Date  of  appl.,  May  16,  1912. 

A  jnxTTJEE  of  the  scrap  with  ferro-mauganese 
is  melted,  mixed  with  molten  iron,  and  the  product 
treated  in  an  open-hearth  furnace  with  manganese 
oxide  or  a  slag  in  which  the  latter  predominates 
over  iron  oxide. — W.  E.  F.  P. 


Alloy   steels ;    Process   of   producing  - 


B.    D. 


[_IroH  ore,  etc.]     Briquettes  ;  Method  of  making . 

F.  A.  Jordan,  Assignor  to  Moose  Mountain.  Ltd., 
Sellwood,  Ont.,  Canada.  U.S.  Pat.  1.117.853, 
Nov.  17,  1914.  Date  of  appl.,  April  30,  1914. 
Wet  ■'  ore-containing  material  "  is  charged  into 
moulds  formed  by  a  framework  resting  upon  a 
heated  car.  The  car  is  placed  in  a  drying  chamber, 
until  the  briquettes  have  shrunk  sufificiently  to 
allow  the  frame  to  be  removed,  and  the  car  is  then 
transferred  to  a  kiln  in  which  the  briquettes  are 
hardened. — W.  E.  F.  P. 


Elect rolytically  cleaning  [metal]  articles;  Apparatus 

lor .     E.  Le  Roy  Couch.  Hartford.  Conn., 

j        U.S.A.     Eng.  Pat.  23,454.  Oct.  16,  1913.    Under 
I        Int.  Conv.,  Jan.  31,  1913. 

I   The  apparatus  comprises  a  number  of  zones  in 

I    each  of  which  a   liquid  is  contained   autl   partly 

!    confined  by  steam  jets  arranged  between  the  zones, 

!   the  articles  being  passed  continually  tlirough  the 

;    zones,   so  that   they  are  in  contact  durmg  their 

(  4)assage   with   the   metal   of  the   apparatus.     The 

articles   are    given   a   preliminary   cleansing   with 

I    brushes,  and  the  further  cleansing  process  in  the 

appai-atus   is   effected   by   the   electrolytic    action 

produced  by  contact  of  the  liquid  with  the  articles 

and  a  movable  metallic  belt  which  conveys  them 

thi'ough    the    zones.      A    receptacle,    adapted    to 

contain  liquid,   is  provided  close  to  each  of  the 

zones,  the  liquid  being  pumped  from  the  receptacles 

and  heated,  before 

apparatus. — ^B.  N. 


Flexible    objects    of    organic    origin  ;    [Electrically] 

coating with  'metal.      K.  Eafn.   Niu-emberg, 

Germany.     U.S.  Pat.  1.118,878,  Nov.  24,  1914. 
Date  of  appl.,  Oct.  17,  1914. 

j  Metal  is  disintegrated  electrically  in  vacuo  and 
deposited  on  the  flexible  base  of  organic  origin, 
and  the  adherence  of  the  coating  is  improved  by 
superficially  hardening  a  film  of  drying  oil  in 
intimate  association  with  the  base  and  the  metal, 
any    unchanged    oil    bemg    afterwards    removed. 

— B.  N. 


SaklatwaUa,  Crafton,  Pa.     U.S.  Pat.  1,119,643, 
Dec.  1,  1914.     Date  of  appl.,  April  30,  1913. 

A  COMPOUNB  of  the  metal  to  be  alloyed  with  the 
steel  is  reduced  by  ferrosilicon  in  presence  of  the 
molten  steel. — O.  E.  M. 


Metal-melthig  apparatus.     W.   I.   Burch,   London. 
Eng.  Pat.  23,521,  Oct.  17,  1913. 

The  melting  pot  is  provided  with  a  perforated  tray 
or  dish  and  also  with  one  or  more  stirring  blades. 
The  tray  and  the  blades  are  moved  up  and  down 
together  and  either  or  both  are  rotated.  For 
example  the  blades  may  be  fixed  to,  and  the  tray 
mounted  loosely  on,  a  sleeve  having  projections 
which  engage  with  a  spiral  groove  on  a  central 
pillar,  so  that  when  the  sleeve  is  moved  up  and 
i  down,  it  and  the  blades  are  rotated  relatively  to 
I  the  di-sh.  (See  also  Eng.  Pat.  15.323  of  1913  ; 
this  J.,  1914,  835.)— A.  S. 


Melting   of  metal ;   Apparatus  for  regulating  and 

controlling    temperatures    in    the .     I.    Hall, 

Bu-mmgham.     Eng.  Pats.  26,583,  Nov.  19,  1913, 
and  5198,  Feb.  28,  1914. 

In  apparatus  of  the  type  in  which  the  temperature 
is  controlled  by  means  of  a  thermostat  or  differen- 
tial expansion  device  connected  with  the  gas- 
admission  valve,  the  valve  seating  has  an  external 
screw  thread  Mhich  engages  with  a  thread  in  the 
support  for  the  seating.  By  turning  the  support 
the  vertical  position  of  the  valve  seatmg  can  be 
adjusted  so  that  the  gas-admission  valve  closes  at 
anv  desired  temperature  within  a  definite  range. 

—A.  S. 
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Piision-furtxiips  ;  Process  of  ifoirratiitij  heal  in . 

B.  StoiiKhtoii.  New  York!     ir.S.  Pat.  1,117,274, 
Nov.  17,  lUM.     Date  of  iippl.,  April  S,  1912. 

A  BED  of  .solid  fuel  is  ignited  in  the  furnace  and 
atoniise<t  litiviid  fuel  i.s  then  iiijerted  with  only 
.sullieienl  ;iii-  to  consume  the  latter  completely 
and  maintain  a  very  slow  cnnibii.stion  of  the 
former. — W.  E.  V.  V. 

Furnace  ;  JJcaliiiy  and  nteltini/  .     \V.  N.  Best, 

New  York.      U..S.  Piit.  1,119,227,  Dec.   1,  1911. 
Date  of  appl.,  .I\ni<-  21,   191  I. 

Tllj;  furnace  is  tired  hy  liquid  fuel  blown  l>y  an  air 
blast  thi'onKh  a  laterally  llarint;  jet  extending  along 
one  side  of  the  conibustion-chaniber. — O.  K.  M. 

Furnace;  Electric—  .  \V.  II.  Hampton,  New 
York,  .Assignor  to  'I'lie  Conley  IClectric  l''urnai-e 
Co.,  In...  Wilmington,  Del.  I'.S.  Pat.  1,1  10,.S81, 
Nov.  10,  1914.      Date  of  appl.,  Feb.  17,  1913. 

The  reduction  furnace  comprises  a  shaft,  which 
incivases  in  width  towards  its  biuso,  and  terminates 
in  substantially  vertical  walls  enclosing  a  space 
which  forms  a  fusing  and  reducing  zone  above  the 
hearth.  Non-melallic  heating  bars  of  low  con- 
ductivity arc  embcd<leil  in  the  vertical  walls  out 
of  i-outact  with  the  charge,  and  are  arranged  one 
above  the  other  so  that  a  ditTerential  beating  effect 
may  be  produced.  One  or  more  substantially 
vertical  walls,  containing  non-metallic  lieating 
conductoi's  insulated  from  the  charge,  and  spaced 
St)  as  to  permit  Svfr  passage  of  the  material, 
traverse  the  heating  zone,  with  wide  non-bridging 
spaces  between  the  conductors. — B.  N. 

Martin  furnace.  ICickworth  u.  Sturm  G.  m.  b.  H. 
Vr.  Pat.  4t)9,S59,  JNlarch  19,  1914.  Under  Int. 
C'onv.,  April  10,  1913,  Jan.  24,  and  Feb.  19,  1914. 

Thk  au"  entei-s  obli(iuely  on  each  side  by  a  port 
narrowed  at  tlie  exit,  and  mixes  with  the  gas  in  a 
spaie  in  front  of  the  h(>arth.  The  air  conduits  are 
also  provided  with  outlets  of  smaller  section  which 
allow  a  portion  of  the  air  to  pass  directly  to  the 
roof  of  the  furnace,  thereby  forcing  the  combustibk' 
gases  downwards  towards  the  metal. — T.  ,St. 


Furnace  :   licijcncrulive 


A.   Pothmann.     Fr. 


Pat.  470,008,  March  20, 1914.     Under  Int.  Conv., 
April  9,  1913. 

Thk  furnace  is  designed  to  use  blast-lurnace  gas 
whicli  is  burnt  alternately  at  an  end-on  burner, 
and  at  one  or  more  roof-burners  situated  nearer  to 
the  hearth.  The  biu'nt  gases  pa.ss  partly  through 
the  regenerators  of  the  other  Ijurners,  aiul  partly 
tJirough  the  furnace,  exhausting  direct  to  the 
chimiiey  at  the  inlet  end  for  the  material  to  be 
heated.  The  flames  thus  pass  alternately  in 
opposite  directions  Iietween  the  ditt'erently  situated 
burners,  and  always  in  the  same  direction  in  the 
rest  of  tlie  furnace. — T.  St. 

Concentrulinij  tables  for  the  treatment  of  ores  and 
similar  materials.  E.  W.  Wetherell,  London. 
Eng.  Pat.  27,149,  Nov.  2.5,   1913. 

Thk  tal)le  consists  of  long  narrow  parallel  sections. 
alternating  with  troughs  for  tailings,  so  that  dead 
space,  with  consequent  waste  of  power  in  jigging, 
is  avoided. — O.  E.  M. 


Ores ;     Concentrating 


/CO,     vy<^.M.<;....c....y .     11.     L.    iSulniau     and 

Minerals  Separation,  Ltd.,  London.       Eng.  Pat. 
27,749,  Dec.  2.   1913. 

Ai<UKOU.s  extracts  of  nearly  insoluble  substances. 
such  as  tar-oils,  are  used  as  irotli-producing  agents 
in  the  agitation  froth  process  for  removing 
minerals    from    gangue. — O.  E.  M. 


[Stilphide\    ores;      Method    of   coneentratinij . 

W.  S.  Stevens,  JMagdalena,  N.  Mex.,  Assignor 
to  Th(!  Ozark  Smelting  and  Alining  Co.,  Cleve- 
land, Oliio.  U.S.  Pat.  1,1  10,042,  Nov.  10,  1914. 
Date  of  appl.,   Dec.   10,  1912. 

Till':  crushed  ore  is  mixed  with  water,  sulphuric 
acid  (")  ';„  oi'  less  of  thc!  w  eight  of  ore)  and  petroleum 
oil  of  high  b.  pt.  (1  %  or  less),  at  not  below  00  C, 
and  tlie  mixture  is  first  "'  presented  to  the  air  " 
and  tlien  to  the  surface  of  a  li.juid,  whereby 
dotation  of  tlie  oiled  sulphide  ))arti<l<'s  is  effected 
by  surface  tension. — VV.  E.  F.  P. 

Suljihidc    ores;     Concentraliuii    of .     iMinerals 

Separation,  Ltd.  l^V.  I'at.  409, (577,  iMarch  14, 
1914.  Under  Int.  Conv.,  April  3,  1013. 
(MtEb,  sliiues,  etc.,  containing  blende  and  galena 
are  concentrated  by  a  flotation  process  in  wliich 
the  water  is  rendered  slightly  alkaline  with  sodium 
carbonate.  The  mixture  is  agitated  and  aerated, 
preferably  at  48"  to  .55°  C,  and  a  frothing  agent 
such  as  eucalyptus  oil  may  be  ad(.led.  The  con- 
centrate rises  in  the  froth,  the  gangue  sinking 
to  the  bottom. — T.  ST. 

Slime  separator.  C.  Allen,  El  Paso,  Tex.  U.S. 
Pat.  1,118,014,  Nov.  24,  1914.  Date  of  appl., 
Aug.  3,   1910.     Renewed  May  27,   1914. 

The  sludge  runs  continuously  into  a  conical 
tank  with  a  float-controlled  valve  at  the  bottom 
to  retain  a  constant  quantity  of  sediment  in 
the  tank.  The  discharged  sediment  is  carried 
off  by  a  stream  of  water  proportional  to  the 
quantity  of  solid  matter. — O.  E.  M. 

Alloi/.     U.  R.  Denton,  Sheffield.     Eng.  Pat.  17,157, 
July  20,  1914. 

Nickel  (7-5  lb.),  vanadium  (0-5  lb.)  and  copper 
(25  lb.)  are  melted  together,  and  a  further  quantity 
(IS  lb.)  of  copper  is  added.  Then,  in  presence  of 
a  suitable  flux,  spelter  (0  lb.),  tin  (3-5  lb.),  and 
aluminium  (05  lb.)  are  added  successively,  thi' 
melt  being  heated  to  about  2000"  F.  (about 
1100°  C.)  after  each  addition.  The  alloy  can  be 
brazed,  stamped,  cast,  rolled,  hammered,  et<'., 
without  losing  its  ductility,  is  not  tarnished 
under  ordinary  conditions,  and  resists  corrosion 
by  sea-water  and  most  acids. — A.  S. 

Alloy  and   its  moiiufacturv.     V.   E.  Maillard.     Fr. 
Pat.   409,743,  May  27,  1913. 

An  alloy  containing  2  to  20%  Ni  is  made  by  aildiug 
finely-divided  nickel,  in  small  portions,  to  silver 
heated  at  least  to  the  melting  point  of  nickel, 
and  agitated.  Tlic  silver  may  be  partially 
replaced  by  copper.  The  alloy  is  suitable  as  the 
basis  metal  for  gold-iilated  articles  of  jewellery, 
etc.— T.  St. 

Bronze;   Method  of  nuinufudurliiy  a  luw .    A. 

Schwob  et  tie.      Fr.  i'at.  4()9,784,  May  2«,  1913. 

Au.OYs  of  Cu-l'b,  and  Cu-Pb-Sn,  in  all  proportions, 
arc  made  by  adding  the  lead,  or  the  lead  and  tin, 
in  small  portions  to  a  bath  of  molten  copper, 
agitated  ami  heated  to  sucli  a  teniiJerature  that 
it  will  not  adhere  to  an  iron  rod  dipped  into  it. 

— T.   ST. 

Zinc   from    sinc-beurinu    refuse ;     I'rocess   for    the 

extraction  of .     K.    P.   Parish,   Assignor  to 

Chase  Rolling  iMiU  Co.,  VVaterbury,  Comi. 
U.S.  Pat.  1.104,922,  July  28,  1914.  Date  of 
appl.,  May  7,  1914. 

The  refuse  is  gradually  introduced  into  dilute 
sulphuric  acid,  which  is  agitated  with  compressed 
air  and  uiaintauied  at  its  original  strengtli  by  the 
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addition  of  strong  acid,  so  that  a  concentrated 
solution  of  zinc  sulphate  is  ultimately  produced. 
This  is  neutralised  by  refuse  containing  zinc  oxide, 
and  the  solution  is  agitated  «-ith  compressed, 
ozonised  air  to  precipitate  manganese  and  iron, 
filtered,  and  further  purified  hv  contact  or  agitation 
with   metallic   zinc. — W.  E.  F.  P. 


Zhte  ores  ;    Process  of  smelting 


.  J.  M.  Hyde, 
Berkeley,  Cal.  V'.H.  Pat."l. 118.012.  Nov.  24, 
1914;      bate  of  appl.,  Feb.  13,  1914. 

Thk  ore  is  fed  continuously,  \vith  a  flux  and  a 
reducing-agent.  into  an  externally-fired  retort. 
The  zinc  distils  ofT.  and  the  waste  products  are 
continuously  remoyed  from  below  in  a  fused 
state.— O.  E.  U. 

Metals    [zi'nc,   elc]  :     Process    for    the    disliUalioii 

of from  fused  sla/is,  ores.  elc.     W.  TroeUer. 

Fr.  Pat.  469,862,  March  19,  1914.  Under 
Int.  Conv.,  April  I,  1913. 

Reducing  gases  such  as  producer  gas,  are  pa-ssed 
through  the  fused  slags,  etc.,  to  which,  if  neces- 
sary, fluxes  haye  been  added.  Volatile  metals 
.such  as  Bi,  Sb,  Sn.  Zn,  etc.,  dLstil  over  and  are 
recovered  as  metals  or  oxides.  Other  metals 
which  become  reduced  may  be  tapped  off  from 
under  the  slag.  Where  the  heating  gase«  come 
into  contact  with  the  charge  it  is  protected  from 
oxidation  by  a  layer  of  coke. — T.  St. 

Metals  ;  Apparatus  for  treating .     S.  T.  WeU- 

man,  Cleveland.  '  Ohio.  U.S.  Pat.  1.116.772, 
Nov.  10.  1914.      Date  of  appl..  Aug.  18.  1911. 

A  jnXTl'RE  of  ore  and  flux,  reduced  and  melted 
l)y  electrical  means  in  a  chamber  having  a  remov- 
ahle  closure  at  the  liottom,  is  transferred  while 
molten  to  an  adjacent  chamber  in  \\hich  the  treat- 
ment is  completed  by  similar  means. — W.  E.  F.  P. 

Mercury:  Process  for  ejctracting from  its  ores 

and  other  materials.  E.  B.  Thornhill,  Gray 
Summit.  Mo.  U.S.  Pat.  1.119.377.  Dec.  1,  1914. 
Date  of  appl..  Jan.  12,  1914. 

The  mercury  is  precipitated  by  means  of  a  meta,l 
such  as  aluminium  from  a  .solution  made  by 
treating  the  ore  with  a  solution  of  an  alkali  sulphide 
and  hydroxide. — O.  E.  M. 


Copper  ;  Method  ofejiractin(j 


Copper ;     Process    of    r.ilracliiig 


from    ores. 


-from  ores.  O.I). 
Van  Arsdale.  East  Orange.  2^. J.  U.S.  Pat. 
1.119.477,  Dec.  1,  1914.  Date  of  appl..  May  16, 
1912. 

The  ore  is  leached  with  dilute  sulphuric  acid  to 
yield  a  solution  containing  10  "p  Cu  ;  sulphur  dioxide 
is  added  to  prevent  polarisation,  and  the  solution 
is  electrolysed.  To  avoid  precipitation  of  sul- 
phides, only  80  "o  of  the  copper  is  deposited.  The 
spent  solution  is  used  for  leaching  fresh  ore. 

— O.  E.  M. 


Gr.  D.  Van  .\rsdale.  East  Orange.  X.J.  U.S. 
Pat.  1.119,478.  Dec.  1,  1914.  Date  of  appL, 
Sept.  20,  1912. 

'J'he  ore  is  roasted  with  a  svilphiu'  compoiuid  before 
treatment  as  described  in  U.S.  Pat.  1,119,477  (see 
preceding  abstract). — O.  E.  M. 

Capper;    Furnace  for   melting    and    refining - 


W.  S.  Rockey,  West  New  Brighton,  H.  Eldridge, 
Stapleton.  and  C.  D.  Clark,  New  York.  Assignors 
to  Metallurgical  Research  Co..  New  Y'ork.  U..S. 
Pat.  1,119,540,  Dec.  1.  1914.  Date  of  appl., 
Dec.  26,  1913. 

The  metal  is  melted  in  a  chamber  heated  by  the 
combustion  gases  from  fluid  fuel  biant  in  a  separate 


chamber,  and  is  protected -from  oxidation.  whUc 
being  poured,  by  a  current  of  burnt  gases. — O.  E.  M. 

Metdllic    [tungsten]    irires    and    strips  ;     Manxtfac- 

ture    of .     J.    Pintsch    Akt.-Ges.     Fi-.    Pat. 

469,212.  March  3.  1914.  Under  Int.  Conv., 
Oct.  15,  1913. 
Tl'NGSTEN*  or  other  wire,  for  incandescence  fila- 
ments, etc..  heated  electrically  to  a  temperature 
below  that  at  which  measurable  recrystallisation 
takes  place,  is  passed  through  a  short  spiral  of  wire 
heated  txj  a  bright  white  heAt.  at  such  a  speed 
(determined  experimentally)  that  the  small  crystals 
constituting  the  w'ire  as  first  produced  are  all 
absorbed  into  one  big  crystal  across  the  section 
surrounded  by  the  spiral.  An  inert  atmosphere  is 
maintained  around  the  heated  portion  of  the 
wire. — T.  St. 

Ores  and  solid  salts  ;  Treatment  of hy  electro- 
lysis. A.  A.  ]\I.  Hanriot.  Fr.  Pat.  469.516, 
May  22.  1913. 

The  ore  or  salt  is  placed  in  a  suitable  electrolyte 
in  contact  with  the  cathode,  and  a  current  is 
passed.  The  substance  is  reduced  and  the  metal 
takes  the  place  of  the  original  substance  without 
passing  into  solution.-^B.  N. 

Tin    oxide    ores    and    roasted    tin     sulphide    ores ; 

Method  of  removing  iron  from hy  treatment 

with  acid.  M.  Chiapponi,  R.  Hesse,  and  G.  von 
Rauschenplat.  Fr.  Pat.  469,928.  March  21, 
1914.     Under  Int.  Com.,  March  27,  1913. 

The  ores  are  treated  with  reducing  gases  at  300 '' 
to  500"  C.  to  reduce  the  u-on  compounds  present  as 
far  as  possililc  to  ferrous  oxide,  xvhilst  leaving  the 
tin  oxide  unatlected.  The  mass  is  then  leached 
with  hydrochloric  or  sulphuric  acid  to  dissolve  the 
ferrous  oxide,  or  the  iron  may  be  renioved  as 
chloride  by  heating  to  400° — 500'  C.  in  a  current 
of  hydrochloric  acid  gas. — T.  St. 

Thomiis  steel  or  other  analogous  niamjancsc  steels  : 

Process  jor  making .     H.  NaegeU.     Fr.  Pat. 

469,665,  March  14,  1914. 

See  Ger.  Pat.  265,843  of  1912  :  this  J.,  1913,  1159. 

— T.  F.  B. 

Melting    and    alloying    metals    in    vacuo  ;    Furnace 

i       foi .     W.  S.  .Simpson.  London.     U.S.   Pat. 

'        1,118,820,  Nov.  21,  1914.      Date  of  appl.,  March 
26,  1913. 

See  Eng.  Pat.  12,067  of  1912  ;  this  J.,  1913,  755. 

— T.  F.  B. 

Metallurgical  furnace.  H.  Davison  and  L.  C. 
Harvey,  Battersea,  Assignors  to  Morgan  Crucible 
Co.,  Ltd..  Ix)ndon.  U.S.  Pat.  1,118.534,  Nov.  24, 
1914.     Date  of  appl..  March  14,  1913. 

See  Eng.  Pat.   6808  of   1912  ;  this  J.,   1913,   492. 

— T.  F.  B. 

Melting  and  mixing  metals   in   vacuo  ;    Apparatus 

for .      W.     S.     Simpson.     London.     Reissue 

No.  13.849.  Dec.  15.  1914.  of  U.S.  Pat.  1,015,091, 
Jan.  16,  1912.     Date  of  appl.,  Sept.  16,  1913. 

See  Eng.  Pat.  11,832  of  1910  ;   this  J.,  1911,  1020. 

— T.  F.  B. 

Metallic    body  :     Process   for    coating    a .     G. 

Cooper.  Bu'iiiingham.  U..S.  Pat.  1,121.169, 
Dec.  15,  1914.     Date  of  appl..  May  12,  1913. 

See  Eng.  Pat.  11,380  of  1912  ;    this  J.,  1913,  664.' 

— T.  F.  B. 
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W.  niui.levis.  Chnr- 
Pnt.      1.121.'22ti. 


Condenxrrs  ;    Elcclrical  - 


Poi-.    ir>.    1!)1  I.      Date  of  nppl..  Foli.  ">.   1914. 

.Skk  I'Y.  Pat.   Ili(i.:{!l7  of  l!»i:i;    (his  .1..   1014.  r><J9. 

— T.  F.  B. 

Ziiir-li/rit  :    Trnihtu'jil  oJ .     W.  Buddfiis.  Cliai- 

lottonlnii;;.     (Jonuanv.     U.S.      I'al.      1.120.(iS:;. 
Doc.  1.5.  liMl.      Dato'of  appl.,  Nov.  liti.  lOi:!. 

Skk  Knif.  Pat.  •.Ti.mn  of  1S»1;!  ;    this  J..  1914.  044. 

— T.  F.  B. 

lUmMinij    ftiniarrs  :    Frrdinr/    iipparatus    for . 

Nil-hols  ("onpor  Co.      Vv.  Pa(.   l(iil.27-J.  March  (>, 
1911.      Viuler  Int.  Coin..  Maicli  7,  UU:!. 

SEli  Eng.   Pat.  3581  of   1911  ;  this  J.,   1914,  926. 

— T.  F.  B. 

Fiirnoir   for    rooslini/    oriK  ;    Mrrhnnuiil .      K. 

J)ohet.      Vv.    Pat."  4(l!).H20.    March    V.\,    1014. 

Skk  Kng.  Pat.  7892  of  1913;  this  J.,   1913.  1017. 

— T.  F.  B. 


Hoaslittij  furudrrs  ;  EohhVnin  aha  ft  for 


Nichols 


Copper  Co.      Fr.   Pat.    li;!l,990,   .M.arch  23,   1014. 
Under  Int.  Conv.,  .March  24,  1013. 

Ske  Eng.  Pat.  7471  of  1914  ;  this  J.,   1014,  920. 

— T.  F.  B. 


Furnaces  or  cujioltis  ;  KIrclric 


.     W.  N.  Ci-afts. 
Fi-.  Pal.   I(i9,r>2»).  .\iig.  8,  1913. 

Skk   U..S.   Pat.    1.070,017  of   1913;  this  J..    1913. 
015.— T.  F.  B. 

Muffle  fiiriittrfx.  K.  Curran.  Fr.  I'at.  469,814. 
.Mar<-h  11,  1911.  I'ndor  Int.  Conv.,  March  12, 
1913. 

Skk  Eng.   Pat.   CKi.J  of   1013;  this  J..    1014.  320. 

— T.  F.  B. 

Oxidisiiii/.   rfiliiriiuj.   or  olhrnelsr  treiUiny  ores  and 

other    7tuitrriah  :    Miu:hanifnn  for .     F.    von 

Schlippenliach.  StolhopR.  Germany,  Assignor  to 
Itwight  and  Llovd  Sintering  Co.,  Inc.,  New 
York.  II..S.  P.at.  1.110.159,  Ocv.  1.  1914.  Bate 
of  appl..  Jan.  21.  1910. 

SEK  Eng.  Pat.  29.770  of  1909  ;  this  J.,  1910,  1392. 

— T.  F.  B. 


Sodium,  and  oUier  >neUil«  ;  Prodvction  of  - 


-  from 


rmnpoatidx  thereof  by  elertroh/sis.  B.  .1.  AIcNitt, 
Pertlt  Anihov.  N..T..  P.S.A.'  Kng.  Pat.  29,987, 
Dec.  30,  1913.      Under  Int.  Conv.,  Jan.  2,  1913. 

See  Vv.  Pat.  466,205  of  1913  ;  this  J.,  1914,  600. 

— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

^\'urkilltJ  lip  of  the  mulirials  iilitiiiiiiil  bji  the  clectro- 
li/siii  of  the  rrnidual  liquors  from  the  maniifacliirr 
of  jiotaiih  nalt/i.     Dietz.     ,SVe  \'1I. 

Patk.nt.s. 

Ozoniser  [jor  uteriliaiwj.  etc.].  B.  1{.  B.  von 
TagiieefT,  Berlin.  Eng.  Pat.  27,258,  Nov.  2t>. 
1913.     Under   Int.   Conv.,   Sept.    12,    1913. 

Till",  oliject  to  lie  treated  is  placed  between  two 
condensers  charged  witli  an  alternating  current, 
so  that  it  Ls  svibjected  to  the  direct  action  of  ozone 
and    ionised    air. — B.  N. 


.  (i.  Giles,  Fribourg, 
Switzerland.  Kng.  Pat.  10.868,  May  2,  1914. 
Umler  Int.  Conv.,  July  3,  1013. 

\  p.\nT  or  the  whole  of  the  arinatm-e  of  a  condenser 
is  formed  of  a  layer  of  lead.  proje<'ted  on  to  a  non- 
conducting gla.ss  surface  by  one  of  the  usual 
processes  for  pidverising   metals. --B.  N. 

(iases ;       Elccirival     oiipuriilwi     jor     cfjcfiiiii/     IhC 

chemirul     combination     o( .     C.     C.     Meigs, 

Charleston,  S.C.  U.S.  l*at.  1,116,606,  Nov.  10, 
1914.  Date  of  appl.,  Jan.  23,  1914. 
A  sTATiON.\RY  outer  shell  is  arranged  within  a 
vertical  support,  lia\ing  a  tluust-ljearing  element 
attached  to  its  upper  end.  Contact  l>rushes  arc 
connectc<l  with  the  outer  .shell,  and  extend  towards 
the  interior,  where  they  engage  with  tubidar 
contacts  on  an  inner,  closed  rotating  shell, 
so  as  to  provide  wide  sparks.  Several  spaced 
hollow  cooling  membei-s  are  arranged  between  the 
shells.  A  spindle  connected  with  the  upper  end 
of  the  inner  .shell  and  passing  through  the  outer 
shell  and  the  thrust-bearing  clement,  is  provided 
with  means  tor  rotating  it.  A  tubidar  spindle, 
connected  with  the  lower  end  of  the  inner  shell, 
rests  at  its  lower  end  in  a  guide-bearing  element, 
and  gases  are  supplied  through  the  latt«r  to 
the  inner  shell. — B.  N. 

hleclrical    se/parutioH  ;     Process    of .     H.     M. 

Sutton,  W.   L.  and   E.   G.  Steele,   Dallas,   Tex. 

U.S.   Pat.    l.ll(i,951,   Nov.    tO,    1914.     Date  of 

appl.,  Jan.  II,  1008. 
FiNKLY-DlviDKl)  mat«?rial  is  separated  by  sub- 
jecting it  to  a  convectively  delivered  electrical 
charge  in  the  path  of  convection,  thus  causing  some 
of  the  particles  to  adhere  to  an  opposing  electrode. 
Tlie  charge  is  varied  in  polarity  and  duration 
diu-ing  delivery,  according  to  the  characteristics 
and  susceptibilities  of  ditterent  particles  of  the 
material,  and  the  separated  particles  arc  collected 
sepiuatcly. — B.  N. 

Electrolytic  cell.  A.  M.  (iritlin,  .\.ssignor  to  M.  (). 
Ilackett,  Kansas  City,  Mo.  U.S.  Pat.  1,1 17.185, 
Nov.  17,  1014.  Date  of  appl.,  April  27,  1914. 
Thk  cell.  2,  is  made  of  conducting  material,  and 
is  ins\ilated  from  an  inverted  trough-shaped 
vessel.  6,  supported  within 
it.  with  its  lower  end  s»ib- 
merged  in  the  liquid.  A  sack. 
S,  insidated  from  and  enclosing 
the  anode,  3,  is  attai-hed  at 
its  upper  end  to  the  lower 
end  of  the  vessel,  6,  and  is 
provided  with  an  inverted 
skirt,  17,  which  is  flared 
outwards  in  an  upward 
direction  and  attached  to  a 
frame,  15,  secured  to  the  cell 
around  the  vessel,  6.  Pipes, 
0.  IS.  which  lead  away  the 
gases,  comnumicate  respec- 
tively with  the  interior  of 
the  vessel,  t).  an<l  with  the 
space  between  the  <ell  and 
the  frame,  15.  A  series  of 
cells  may  be  u.sed,  the  anode 
in  each  case  being  connected 
with  the  atljacent  cell. — B.  N. 

Eleclroli/lic  cell.  F.  Mi  Donald,  Roaring  Spring, 
Pa.  'U.S.  Pat.  1.117,879.  Nov.  17,  1914. 
Date  of  appl..  April  30,  1914. 
The  anode  is  enclosed  in  a  perforated  partition, 
closely  surrounded  by  a  porous  diaphragm.  A 
graphite  cathode,  the  inner  face  of  which  is  bevelled 
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at  its  upper  end,  is  adjacent  to  but  spaced  from  the 
diaphi'agm,  and  a  column  of  mercury  is  inter- 
posed between  and  supported  by  the  diaphragm 
and  cathode.  A  decomposing  element  is  arranged 
above  the  mercury  column,  between  the  upper 
ends  of  the  cathode  and  the  diaphragm,  and  means 
are  provided  for  maintaining  the  solution  in  the 
cell  at  a  constant  level. — B.  N. 

InsuUitiiuj  compoimds.  .J.  V.  .Mcaiiingen.  West  Allis, 
Wis.,  Assignor  to  Allis-Chahners  Alanufacturing 
Co.  U.S.  Pats.  (A)  1,119,141  and  (b)  1,119,442, 
Dec.   1,   1914.     Date  of  appl.,  March  12,   1909. 

(a)  a  inxTURE  of  5  parts  of  sand  and  hydraulic 
cement,  3  parts  of  asbestos,  and  4  parts  of  shellac. 

(b)  The  sand  in  the  above  mixtui-e  is  omitted, 
and  a  colouring  matter  is  added. — B.  N. 

Insulatimj  electric  conductors ;  Composition  par- 
ticularly suitable  for .  T.  J.  Hadley,  Winni- 
peg, Manitoba,  Canada.  Eng.  Pat.  8138, 
March  31,   1914. 

A  MIXTURE  of  8  galls,  of  coal  tar,  2  galls,  of  kerosene 
oil,  2  galls,  of  Portland  cement,  and  1  gall,  of 
japan  drier. — B.  N. 

Galvanic   battery ;   Secondary .     H.    P.    R.    Iv. 

Porscke  and  J.  A.  E.  Achenbach,  Hamburg. 
Germany.  U.S.  Pat.  1,119,313,  Dec.  1,  1914. 
Date  of  appl.,  April  22,  1911. 

See  Pi-.  Pat.  427,415  of  I'Jll;  this  J.,  1911.  1070. 

— T.  F.  B. 


Furnaces  ;  Electric 


.     F.  T.  Snvdcr,  Oak  Park, 
lU.,  U.S.A.     Eng.  Pat.  25,171,  Nov.  4,  191:;. 

See  Fr.  Pat.  465,188  of  1913  ;    this  J.,  1914,  491. 

— T.  F.  B. 

Removinrj  liquid  jroin  orr/anic  and  inortjanic  sub- 
stances ;     [Electro-osmotic]  process  for .     B. 

Schwerin,  Assignor  to  Elektro-Osmose  Akt.-Ges. 
(Graf  Schwerin  Ges.),  Frankfort,  Germany. 
U.S.  Pat.  1,121,409,  Dec.  15,  1914.  Date  of 
appl.,  April  (i,   1914. 

See  Eng.  Pats.  6993  and  6995  of  1911  :    this  J., 
1914,  871.— T.  F.  B. 

Dehydration  of  organic  and  inoryanic  sid>sk(iiccs 
[by  electro-osmosis].  Elektro-Osmose  iVkt.-Gos. 
(Graf  Schwerin  Ges.).  Fr.  Pat.  469,991,  IMarch 
23,  1914.  Under  Int.  Conv.,  June  21  and 
July  21,  1913. 

See  Eng.  Pats.  0993  and   6995  of   1914  ;  this  J., 
1914,  871.— T.  F.  B. 

Producing  a  bleachim/,  disinfcctiuy,  deodorising,  or 
preserving  agent.     Eng.  Pat.  26,726.     ,Sec  VI. 

Separating  the  rare  earths,  together  with  thorium, 
cerium,  and  zirconivm,  by  electrolysis.  (T.S.  Pat. 
1,115,513.     See  VII. 

Treatment   of   ores   and   solid   salts   by   electroh/sis. 
Fr.  Pat.  469,516.     See  X. 

Com,position  particularly  suitable  for  iti^ulaling 
electric  conductors.     Eng.  Pat.  8138.     See  XIII. 


Xn.— FATS;    OILS;    WAXES. 

Raw  linseed  oil  from  North  American  seed  ;  Standard 

specifications  for  the  purity  of .     Amer.  Soc. 

Testing  Materials.     Year-book,  1914,  335 — 337. 

The  oil  shaU  have  sp.  gr.  0-936 — 0-932  at  15-5°  C, 
or  0-931 — 0-927  at  25"  C.  ;  acid  value  6  00  (maxi- 


mum) ;  saponification  value  195 — 189  ;  un-saponi- 
fiable  matter  1-50%  (maximum);  Ud  25°  C, 
1-4805—1-4790  ;  iodine  value  (Hanus)  178.  All 
tests  should  lie  maile  on  the  sample  Altered  through 
paper,  at  60" — SO' F.  (15-5° — 26-7°  C),  imme- 
diately before  weighing  out ;  methods  given  in 
Bull.  No.  107  (revised  190S)  of  the  U.S.  Dept.  of 
Agriculture,  Bureau  of  Chemistry,  should  be  used 
for  determirung  the  acid,  saponification,  and 
iodine  values,  and  Bomer's  method  for  the  un- 
saponiflable  matter. — W.  E.  F.  P. 

Linseed  and  petroleum  oils;  Iodine  value  of : 

W.  H.   Smith  and  J.  B.  Tuttle.      J.   Ind.  Eng. 
Chem.,  1914,   6,  994—998. 

A  DETAILED  account  of  the  experiments  the  chief 
results  of  ^vhich  have  been  pubhshed  previously 
(see  this  J.,  1914,  700).— A.  S. 

Grape-seed  oil.     G.    Dell'   Acqua.     Aimah    Chim. 
Appl.,   1914,  2,  295—301. 

A  SPECIMEN  of  grapc-seed  oil  of  undoubted  purity 
had  the  following  characters  :  Sp.  gr.  0-9226  at 
15°  0.  ;  Valeuta  test  (critical  temperature  of  solution 
in  glacial  acetic  acid),  83"  C.  ;  ref lactometer  reading 
(Zeiss- Wolhiy),  78-8  at  15°  C,  02-9  at  40°  C. ;  un- 
saponifiable  matter,  0-325%  ;  iodine  value  (Hiibl), 
140-25  ;  thermal  number  (mixtiu-e  of  equal  parts 
of  sample  and  mineral  oil  in  TortelU's  thermo- 
oleometer),  118°  C.  ;  acetyl  value,  17-84  ;  refracto- 
meter  reading  of  acetvlated  oil,  76-7  at  19-5°  C, 
65  at  40°  C.  Fatty  acids:  sp.  gr.  0-89S8  at  25°  C.  ; 
m.  pt.,  25'— 28-5°  C;  sohdif.  pt.,  21°— 18°C.  ; 
critical  temperature  of  solution  (5  c.c.  of  fatty 
acids,  10  c.c.  of  70%  alcohol),  75°  C;  refracto- 
meter  reacUng,  62-2  at  20-5°  C,  50-8  at  42°  C.  ; 
iodine  value  (tfiibl).  111.  The  oil  is  very  similar 
in  properties  to  maize  and  soya  bean  oils,  but  the 
three  oils  may  be  distinguished  by  means  of 
uranium  nitrate  (Settimi,  Ann.  ilel  Lab.  chim. 
centr.  delle  Gabelle.  Roma,  1912,  6,  461):  5  c.c. 
of  the  oil  arc  shaken  with  2  c.c.  of  chloroform  and 
3  c.c.  of  a  2  %  aqueous  solution  of  uranium  nitrate  : 
maize  oil  gives  a  white  emulsion  ;  soya  beau  and 
grape-seed  oils  give  an  intense  lemon-yellow  colour. 
If  10  c.c.  of  the  oil  bo  heated  on  the  water-bath 
with  3  c.c.  of  an  ethereal  solution  of  uranium 
nitrate,  soya  bean  oil  gives  a  yellow  colour  changing 
to  olive  green  and  red  :  grape-seed  oil  remains 
yellow  for  a  longer  time  and  then  becomes  orange- 
yellow.  When  heated  for  10  niins.  at  60°  C.  with 
nitric  acid  (llauchecorne's  reaction),  soya  bean  oil 
gives  a  brownish -orange  colour  chaiigmg  to  chocolate 
brown,  whilst  grape  seed  oil  gives  a  brownish  to 
reddish  orange  colour. — A.  S. 

Pats  ;  Hardeniiuj  [hydror/enalion]  of .     P.  Ber- 

gins.  Z.  angew.  Chcni.,  1914,  27,  522—525. 
De  HiiMi'TiNNK  has  (ttfccted  a  partial  conversion  of 
oleic  mto  stearic  acid  in  an  atmosphere  of  hydrogen 
in  the  abseni-i;  of  catalysts  by  passing  the  oil  over 
plates  charged  at  a  high  potential  and  between 
wliich  there  was  a  sparking  discharge  (see  this  J., 
1905,  448).  Tills  process  is  more  suitable  for  the 
polymerisation  of  mineral  oils.  Experiments  by 
Kaluin  in  the  author's  laboratory  have  shown  that 
hydrogenatiou  is  ett'ect<?d  by  heating  oleic  acid 
with  alkali  lye  at  300°  C.  in  hydrogen  under  a 
pressm-e  of  about  30  atinos.  The  process  is 
independent  of  the  purity  of  the  oil  or  the  hydrogen. 
The  defective  lathering  properties  of  soaps  from 
hy<lrogeuated  fats  are  now  impro\ed  by  the 
addition  of  liqiud  fats  before  saponification,  whilst 
the  proportion  of  nickel  (which  produces  specks 
in  the  soap)  is  being  continually  reduced.  Simul- 
taneous hydrogenation  and  saponification,  in  the 
absence  of  catalytic  agents,  as  described  above, 
will  probably  prove  a  much  cheaper  ijroce.ss  than 
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Hint  in  iiso,  even  nfter  the  exjiiry  of  the  patent  for 
tlie  nickel  prtx-ess  of  livdrogenation  in  1917. 

— C.  A.  M. 

Ptilly  Ileitis  ;  Ciilrlum  (mil  miii/nesiiim  icmipoiuidx 
iif  hli/hrr .     W.    Havijjt.    Z.    anjr<-\v.   Oheni.. 

1!)14,"27,  r.:i.v  r>:j(i. 

Thk  Dia)i;nosiuin  tsalt-s  of  the  higlier  fatty  aiiils 
(palmitic,  stearic,  and  oleic)  are  considei'ahly 
more  soluble  in  002.5-^0]  %  solutions  of  sodium 
and  potassium  chlorides  than  in  pure  ^^atcr. 
Hence  tlie  view  that  the  introduction  into  rivers 
of  magnesium  chloride  from  potassium  chloride 
works  causes  a  very  large  waste  of  soap  in  towns 
where  such  water  is  used,  is  unjust ified.  Figiu'os 
are  ^iven  showing  also  that,  jier  100  f;rms.  of  metal, 
lalcnnn  chloride  causes  tin'  pri'ci|iital  ion  of  a 
much  larger  quantity  of  insohiltlc  siiaji  lli.ui  ilocs 
magnesium   chloiiilc.-  ]•'.  ('.  'P. 

Rapid  delerminiilion  of  icaler  in  i  nidi'  prlrolmm, 
oil  fitvl  mid  tiiinihir  xiihuliiiiri'K.  Shrewsbury. 
Sec  U.K. 

lii^vivifiraliot)    of   hnne-hluik.     Nagel.     ,SVr    XVI 1 

Patent.*. 

Cottonseed  ;    Process  for  slerilising  and  prcserrinti 

.     E.     R.     Barrow,     Assignor    to    Barrow 

Cottonseed  I'reserver  Co..  Memphis,  Tenn. 
U.S.  Pat.  1.119,072.  Dec.  1,  IflH.  Date  of 
appl.,  Nov.  18.  lf»13. 

COTTONSKED  Is  mixed  with  about  5%  of  finely 
divided  sodiujn  chloride  and  the  mixture  dried. 

— C.  A.  M. 

Catalytic  reactions  ;    Process  for  carrying  out . 

[Hydrogenation  of  oils.']  O.  C.  Hagemann  and 
C.  Baskerville.  Fi-.  Pat.  4(59,172.  Feb.  5,  1914. 
Under  Int.  Conv.,  Feb.  8,  1913. 

See  U.S.  Pat.  1,083,930  of  1914  ;  this  J..  1914. 
207.  The  catalyst  may  be  in  the  form  of  very 
thin  sheets  of  metal,  the  surface  of  which  is 
partially  oxidised.  After  the  reaction,  the 
catalyst  is  regenerated  by  treatment  with  air 
or  other  oxidising  gas  at  a  high  temperature 
followed  by  treatment  wnth  liydrogen. — T.  F.  B. 


Liibricanl 


Electrically -conducting 


G. 


Pommerhanz,  Belvedere,  Austria.  Assignor  to 
Standard  Chemical  Co.,  Bayonne,  N.J.  U.S. 
Pat.  1,118,148,  Nov.  24,  1914.  Date  of  appl., 
Nov.  21,  1913. 

A  METALLIC  salt  of  a  fatty  or  other  organic  acid 
is  emulsified  with  a  water-soluble  oil  and  a  solid 
thickening  agent,  with  or  w-ithout  the  addition 
of  water,  to  obtain  a  lubricant  of  high  electrical 
conductivitv. — C".  A.  M. 


Oils  ;   Process  and  apparatus  for  extracting  - 


by 


pressure.     H.  Zander.     Fr.  Pat.  469,273.  March 
6,  1914.     Under  Int.  Conv.,  March  8,  1913. 

See  Eng.  Pat.  .5706  of  1914  ;    this  J.,  1914,  798. 

—T.  F.  B. 


Fatty  substances  ;  Process  for  treating  - 


.  W.  T. 
Powling,  Prittlewell.  U.S.  Pat.  1,121.598,  Dec. 
1.5,  1914.     Date  of  appl.,  March  29,  1913. 

See  Kng.  Pat.  8397  of  1912  ;    this  .T.,  1913.  .543. 

— T.  F.  B. 

Rust-preventing  greases  and  oils  ;  Process  for  manu- 
facturing   .  B.  Zschokke.  Zurich,  Switzer- 
land. Eng.  Pat.  28.283.  Dec.  8.  1913.  Under 
Int.  Conv..  Dec.  7.  1912. 

See  Oer.  Pat.  276,122  of  1912  ;   this  J.,  1914,  876. 

— T.  F.  B. 


Oil-refiner.     U.S.    Pat.    1.119,453.     See    lU. 

Regeneration  of  impure  hemine.     Fr.  Pat.  469.490. 
See  I] A. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 

RESINS. 

PigmenUs  :    Testing- for  permanence  of  colour. 

W.  de  W.  Alinev.  J.  Rov.  Soc.  Arts,   1914,   63, 
85—94. 

PuiMENTs  fade  very  rapidly  (in  from  10  mins. 
to  about  4  hrs.)  when  exposed  to  moist  ozonised 
oxygen,  but  not  in  dry  ozonised  oxygen.  The 
relative  stability  of  pignients  tested  in  this  wa>- 
is  similar  to  their  stability  in  light  under 
atmospheric  conditions.  The  stability  of  pigments, 
wall  papers,  dved  fabrics,  etc.,  ma>'  therefore 
be  rapidly  tested  by  exposure  in  tubes  to  a  current 
of  moist  ozonised  oxygen,  but  oil  paints  have  not. 
given  satisfactory  results  up  to  the  present. 
Hydrogen  peroxide  was  found  to  have  no  efTEect. 
Lists  of  stable  and  fugitive  pigments  are  given. 
(.See  also  this  .T.,  1908,  1121  ;   1910,  705.)— R.  G.  P. 

Iodine  value  of  linseed  and  petroleum  oils.     Smith 
and  Tuttle.     See  XU. 

Collodion   enamels  for   leather.     Callan.     See   XV. 

Patents. 

Metallic     paint ;      Manufacture     of     .      The 

British  Patent  Surbrite  Co.,  and  E.  G.  Meadwav. 
London.     Eng.  Pat.  24,125,  Oct.  24,  1913. 

A  WATERPROOF  elastic  paint  is  obtained  by  mixing 
an  india-rubber  solution  with  a  metallic  powder 
which  has  been  rendered  impervious  to  the  rubber 
solution  by  being  treated  with  a  suitable  substance 
such  as  a  solution  of  shellac  and  gum  mastic  in 
methylated  spirits  and  naphtha. — C.  A.  M. 


Lead  ;  Process  of  oxidising 


C.    D.    Holley, 


Assignor  to  Acme  White  Lead  and  Color  Works, 
Detroit,  Mich.  U.S.  Pat.  1,116,702,  Nov.  10, 
1914.     Date  of  appl.,  Feb.  11,  1911. 

Finely  divided  lead  is  exposed  to  the  simul- 
taneous action  of  alkali  nitrate  solution  (e.g.. 
chromate  waste  liquor  containing  sodium  nitrate) 
and  air,  and  the  resulting  mass  of  "  oxidised  lea<l  " 
and  alkali  nitrate  is  separated  into  its  components. 

— F.  SODN. 


Basic  carbonates  of  lead   [white  lead] ;  Process  of 

makituj .     E.    Euston,   Assignor   to   Euston 

Lead  Co.,  St.  Louis,  Mo.     U.S.  Pat.  1,117,358, 
Nov.  17,  1914.     Dat«  of  appl.,  Nov.  2,  1911. 

Basic  lead  acetate  solution  is  treated  with  carbon 
dioxide  so  as  partially  to  precipitate  the  "  basic 
portion,"  and,  the  gi'eater  part  of  the  mother  liquor 
having  been  removed,  an  acid  lead  acetate  solution 
is  added,  and  the  mixtxire  is  treated  with  carbon 
dioxide  until  the  proper  density  is  acquired 
liy  the  precipitate,  which  is  then  separated  and 
finished.     (See  also  this  .T.,   1914,  303,   603.) 

— F.  SODN. 

Paint   mucture.     Z.    Bessette,    Montreal,    Canada. 

U.S.   Pat.    1,116,977,   Nov.    10,    1914.     Date  of 

appl.,  July  20,  1912. 
A  MIXTURE  of  oil  and  pigment  forming  a  paint,  to 
which  is  added   an  almost  equal  volume  of  lime- 
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water  or  an  equal  quantity  of  a  mixtiu-e  of  benzine 
(2%),  lime-water  (97%),  and  tolouring  matter 
(1%).— F.  SODN. 


Zinc    oxide  ;    Separation    of    lead    from  - 


I. 


Tenenbaum.     Ger.  Pat.  276,776.  Bee.  2S,  1913. 

Impure  zinc  oxide  is  freed  from  lead  by  treatment 
with  10%  caustic  alkali  lye,  and  the  solution  tlius 
produced  is  evaporated  to  a  syrup,  whereupon  tlie 
greater  part  of  the  lead  separates  ;  on  addition  of 
water  a  solution  of  caustic  alkah  is  obtained, 
together  with  a  solid  residue  of  oxygen  compounds 
of  lead.— T.  F.  B. 


ConipoaitioH  of  matter  [artificial  amber]  and  process 
of  producing  the  same.  L.  \.  Redman,  I>awrence, 
Kans.,  Assignor  to  Amberoid  Chemical  Products 
Co.,  Chicago,  lU.  U.S.  Pat.  1.107.703,  Aug.  18, 
1914.     Date  of  apiiL,  Feb.  17,  1911. 

A  MIXTURE  of  phenol  or  a  homologue,  hexamethyl- 
enetetramine  (preferal)ly  1  mol.  to  more  than  5 
inols.  of  phenol),  an  "  uiitial  product  "  solvent 
(which  acts  also  as  a  controlling  agent),  such  as 
denatured  alcohol,  acetone,  or  amyl  acetate,  and  a 
small  proportion  of  glycerin  or  the  like,  to  gi\e  plia- 
bility to  the  product,  is  heated  for  a  predeterminetl 
period  at  a  comparatively  low  temperatm'e,  and  the 
"  initial  product,"  tluis  obtained,  is  then  heated 
more  strongly  under  pressure.  For  example,  90  grms. 
of  phenol  is  mixed  \vith  3  grms.  of  glycerin,  and 
23  grms.  of  hexamethylenetetramine,  SO  grms. 
of  alcohol  is  added,  and  the  mixture  is  heated 
at  about  80°  C.  for  5  hours,  after  whicli  it 
may  be  further  heated  at  130° — 190°  C,  under 
80 — 120  lb.  per  sq.  in.  pressure.  Ammonia  is 
evolved  during  the  whole  heating  process.  The 
final  product,  which  is  infusible,  insoluble,  and  very 
inert,  may  be  used  as  an  artificial  amber,  insulating 
material,  etc.  The  initial  product  may  be  used, 
without  further  treatment,  as  a  varnish  or 
adhesive.  Dyestufl's  may  be  added  after  the  first 
heating. — F.  Sodn. 

Plastic  condensation  prodtwt.  L.  H.  Friedburg. 
Assignor  to  General  Electric  Co.,  New  York. 
U.S.  Pat.  1,119,592,  Dec.  1,  1914.  Date  of 
appl.,  Sept.   12,  1912. 

A  FLEXIBLE  insoluble,  resinous,  .saponifiable  product 
is  obtained  by  heating  a  mixture  of  a  polyhydric 
alcohol  (glycerin),  phthalic  anliydride,  and  bvityric 
acid  until  combination  takes  place,  and  distilling 
off  the  uncombined  ingredients. — C.  A.  M. 


Rosin  ;  Treating 


F.  E.  Mariner,  Assignor  to 


The  Pensacola  Tar  and  Turpentine  Co.,  Gull 
Point,  Fla.  U.S.  Pat.  1.117,.584,  Nov.  17,  1914. 
Date  of  appl.,  April  1,  1914. 

Rosin,  from  which  the  tiu'pentine  has  been 
.separated,  is  distilled  under  reduced  pressure 
(preferably  of  22  inches,  and  at  290° — 310°  C.) 
untU  substantially  all  has  passed  over.  A  "  grease- 
set  "  rich  in  abietic  acid  is  obtained. — F.  SoDX. 


Paint  ;  Process  for  preparing  a  metallic 


Finkler  and   Co.     Fr.   Pat.   469.872,   March  20, 
1914. 

See  Eng.  Pat.  8126  of  1914  ;  this  J.,  1914.  1215 

— T.  F.  B. 

Condensation  products  from  phenol  and  formaldehyde 

or  other  substanres  ;  Process  for  making .      K. 

Tarassoff.     Fr.  Pat.  469,832.  March  14.  1914. 

Seb  Bng.   Pat.   528   of   1914;   this  J.,   1914,   557. 

—T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

I   Rubber  used  in  nursing  nipples  and  toys  ;  Chemical 
I        composition  of .     E.   B.   Phelps  and   A.   F. 

Stevenson.     U.S.   Hygienic  Lab..  Bull.   No.  96, 

Aug.,   1914.  55—62." 

I   QuALiT.VTiVE     analy.ses     were     made     of     several 
varieties    of    nipples    of    black    and    red    rubber, 
teething   rings  of   red   rubber,   and  toys  of  white 
!   rubber.     Tlie  articles  were  decomposed  by  means  of 
I   fuming    nitric    acid   and   ammonium   persulphate. 
All  the  specmiens  contained  iron  and  aluminiiuu 
j   in  considerable  quantities,  showing  that  clay  had 
i    been  used  as  a  filling  material.     In  the  red  rubbers 
!    ZnO  and  MgO  were  also  present,  and  in  the  black 
!   rubbers  ZnO  and  BaO.     Antimony  was  found  in 
several  of  tlie  l)lack  and  red  rubbers.     The  white 
rubbers   contained   clay   and    ZnO.     The   samples 
containing  antimony  were  digested  in  0-5%  solu- 
tions of  lactic  and  hydrochloric  acids  for  5  days 
at  37°  C.     The  amount  of  antunony  dissolved  from 
6   grms.   of   tlie   material   varied   from   nil   to   0-6 
mgrm.     Two   of   the   red   rubbers,   which   yielded 
most  antimony  to  the  acid  solutions,  were  gently 
rubbed  up  in  a  mortar  with  fresh  saliva  acidified 
with  lactic  acid  for  IJ  luvs. :   0-2  and  0-6  mgrm.  Sb 
respectively   were   dissolved.     The   use   of   rubber 
containing    antimony    in    articles    for    infants    is 
thus  undesirable. — .1.  H.  J. 


Rubber     coagulant ;      Coconut     water     as     a . 

Chem.  Trade  J.,  .Tan.  2,  1915. 

The  U.S.  Consul  at  Colomlio  reports  the  successful 
use  of  coconut  water  as  a  rubber  coagulant. 
Millions  of  gallons  of  coconut  water  now  run 
to  waste  on  estates  in  copra  drymg  and  desiccation 
mills.  The  "  water  "  is  allowed  to  ferment 
for  four  or  five  days,  after  which  it  can  be  used 
immediately  for  coaguhiting  latex.  One  to  two 
ounces  of  the  fermented  liquid  will  coagulate 
one  pint  of  piu'e  latex.  It  is  said  to  produce  a 
better  rubber  tlian  that  piociu-ed  b\-  using  crude 
acetic  acid,  especially  as  regards  colour. 


Patents. 
[Rubber]  latex;  Apparatus  for  treating  ■ 


•     H.  A. 

Wickham,  London.     Eng.   Pat.   2627,  Jan.  31, 
1914. 

Apparatus  for  curing  rubber  by  exposing  succes- 
sive films  of  latex  to  a  treating  agent  such  as 
smoke  (especially  that  descrilied  in  Eng.  Pat.  7371 
of  1907  ;  this  J.,  1907,  1021)  is  furnished  with  a 
casing  which  more  or  less  completely  encloses  the 
rotating  mem))er  and  which  may  be  surroimded 
by  a  heating  jacket.  The  casing  is  divided  by  a 
partition  into  two  compartments,  one  of  which 
coumiunicates  with  a  smoke  furnace,  whilst  the 
other  is  largely  isolated  li-om  the  smoke  antl 
provided  with  an  opening  permitting  access  to  tlie 
rotating  member  from  without.  The  discharge 
end  of  the  conduit,  by  which  latex  is  conveyed  from 
a  reservoir  to  the  rotating  member,  is  given  a  re- 
ciprocating movement,  so  as  to  distribute  the  latex 
uniformly.  The  rotating  cylinder  is  preferably 
vertical,  but  a  modified  form  with  flanged  plate 
rotating  in  a  horizontal  plane  is  also  described. 

— F.  SODN. 


Caoutchouc    substitute ;     Process    of    making  - 


O.  Rohm,  Darmstadt.  Germany.  U.S.  Pat. 
1.121,134,  Dec.  15,  1914.  Date  of  appl.,  Jan.  28, 
1913. 


See  Eng.  Pat:  613  of  1913  ;    this 


.1.,  1913,  545. 
— T.  F.  Bi 
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Hiihhrr-roveriil  \nii-liil]  artirlc  an<l  virtlioil  <ij  »i(i/.i»</ 
llic  same.  1,.  Daft.  Hiitlierfonl.  N..T.,  Assignor 
to  Eleotro-Cln'inii-al  IJuMut  and  .Mnniifactiiriiij; 
Co.  U.S.  I'nt.  1.12(t,7ill,  Doc.  15.  Iitl4.  Date 
of  appl..  Juiif  :<.    1!II0. 

Sbk  Kn«.  I'nt.  •>:m\  of  lltlL'  ;    this  .1..  lUlri.  59.-1. 

— T.  F.  B. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

\C'hi.iliitit  ofil:  mill  ichili']  ixiK'.     Delntiun  of hi 

liinnin  fjlrmls  and  halhcrs.  .).  S.  Kogors.  .7. 
Aiii.'i'.  L<-aliii"r  t'licniists'  As-soc,  1911.  9,  .525 — 
5:{7. 

Atji'icors  oxtracts  of  ihe.stnut  oak  when  treated 
with  a  slitrhl  excess  of  aninionia  show  a  decided 
hliie  thiore.scciici-  ;  the  reac'tion  may  be  used  as 
a  test  for  the  presence  of  chestnut  oak  or  white 
oak  in  other  extracts.  10%  of  the.se  oaks  in  a 
solution  of  anv  other  taiuiin  being  easily  detected. 

— F.  0.  T. 


Moellon  analysis  ;    Report  of  CommiUee  on  . 

T.  A.  Faust.     J.  Anier.  Ijeather  Chemists'  A.ssoc., 
1914,  9,  548-  .562. 

Foil  moisture  determination  the  method  of  direct 
heating  in  a  wide  platinmn  dish  is  quite  accurate 
and  distinctly  lietter  than  the  sand  method. 
There  was  great  di\ersity  of  opinion  as  to  the 
determination  f>f  unsapotiifial)le  matter ;  the 
following  method  is  suggest^-d  for  further  dis- 
cu.ssion :  5  grms.  of  sample  and  2-5  grins,  of 
pot-assium  liydroxide  are  dissolved  in  a  little 
water,  mixed  with  25  e.c.  of  alcohol  and  heated 
under  a  reflux  condenser  for  1  hour.  The  soap 
is  dis-solved  in  50  c.c.  of  hot  water,  the  solution 
cooled,  extracted  three  times  with  petroleum 
ether,  and  the  extract  washed  thi'ee  times  witli 
water.  Two  membei-s  of  the  Committee  preferred 
to  use  ether  instead  of  petroleum  ether.  The 
majority  of  the  Committee  preferred  the  method  of 
Eachus  (J.  Amer.  I^oather  Chemists'  Assoc,  19113. 
8,  240)  for  the  determination  of  oxidised  fatty 
acids.  One  memlier  preferred  Lewkowitsch's 
method  as  easier  of  manipulation.  The  following 
method  was  suggested  for  the  determination  of 
free  fatty  acids  and  \\as  found  fairly  satisfactory  : 
2  grms.  of  moellon  are  dissolved  in  a  mixture  of 
20  c.c.  of  alcohol  and  20  c.c.  of  ether  which  has 
been  made  neutral  to  phenolphthalein.  and  the 
free  acids  titrated  with  aqueous  A'/IO  sodiinu 
hydroxide  using  phenolphthalein  as  indicator. 
In  the  examination  of  hard  greases,  e.tj.  hard 
parallin  wax,  and  scale  wax,  the  English  and 
Saybolt  methods  proved  equally  reliable  for  the 
determination  of  melting  point.  For  the  estima- 
tion of  free  oil,  the  press  method  (Ijcwkowitscli. 
Vol.  III..  215)  proved  the  best.  For  other  hard 
greases,  the  present  method  of  carrying  out  the 
titer  test  (sec  Amer.  Leather  Cliemists'  Assoc. 
OlTieial  Methods)  is  regarded  as  satisfactory,  as 
is  tlie  present  method  of  determinating  tlie  acid 
value,  with  the  substitution  of  *V/10  aqueous 
sodium  hydroxide  for  alcoholic  potash.  A  method 
of  determining  unsaponifiable  matter  similar  to 
that  used  for  moellon,  is  regarded  as  best. — F.  C.  T. 

Collodion  enamels  for  leather.      T.  Callan.  Leather 
World,    1914,    6,   523—524. 

Collodion  enamels  for  leather  usually  contain 
nitrocellulose:  solvents,  b.  pt.  55"  to  80"  C,  such 
as  acetone,  ethyl  atetate  and  camphor  dissolved 
in  alcohol  ;  .solvents,  1).  pt.  110°  to  160"  C,  such 
a.s  amyl  acetate  and  amyl  formate  ;  diluting 
•   U^jents  sucli  as  petroleum  hydrocarl)ons,  Vienzine, 


and  methylated  spirit  :  softening  agents  .such  as 
castor  or  linseed  oils;  colouring  matters.  Enamels 
prepared  with  low -boiling  solvents  only  will  not 
give  a  coherent  film  on  evaporation  ex<-ept  in  a 
warm  dry  atmosphere,  as  the  rapid  evaporation 
of  the  .solvent  (  ools  the  enamel,  moi.sturc  is  con- 
densed from  the  air.  and  the  nitrocellulose  is 
precipitated  as  a  white  powder.  The  addition 
of  a  high-boiling  solvent  reduces  the  rate  of 
evaporation,  tluis  preventing  surface  cooling, 
and  gives  a  brilliant  fdm.  With  a  nitrocellulose 
soluble  in  a  mixture  of  camphor,  alcohol,  and 
benzene  (90%),  these  solvents  can  be  used  as 
cheap  diluting  tigents.  The  addition  of  castor  or 
linseed  oil  nuikes  the  enamel  more  flexible  but 
also  softer  and  less  durable,  hence  most  of  the  oil 
should  be  in  the  lower  coats.  The  coloiuing 
matters  are  usually  ijigments,  but  occasionally 
spirit-soluble  dyes  are  employed. — T.  C. 


Tiinnery    waste  ;     Disposal   of - 


.  A.  Roth.  ,T. 
Amer.  Leather  Chemists'  Assoc.,  1914.  9, 
512—522. 

The  waste  is  first  submitted  to  a  sedimentation 
process,  usually  in  a  continuous  flow  tank.  large 
enough  to  allow  ample  time  for  sedimentation, 
even  with  a  maximufn  supply  of  liquor  three  or 
tour  times  the  average.  The  waste  should  enter 
the  tank  well  below  tiie  surface  and  along  the 
entire  widtli,  and  should  be  drawn  off  over  a 
weir  and  not  tliough  a  single  outlet  pipe.  Ample 
sludge  storage  should  be  provided,  and  deep 
tanks  are  preferable.  Sedimentation  may  be 
made  more  efficient  by  the  use  of  chemical  pre- 
cipitants  such  as  lime  or  aluminium  sulphate,  or 
by  utilising  lime  waste  for  the  precipitation  of 
tannins  ;  the  sludge  after  chemical  treatment  of 
the  waste  is  sometimes  very  thin.  The  sludge 
is  dried  suffi<-iently  by  spreading  it  on  well  under- 
drained  sand.  For  further  treatment  of  the 
liciuor  some  form  of  filtration  is  nearly  alwajs 
necessary,  as  sewage  farming  metliods  require 
too  much  land.  Contact  filters  are  inefficient  and 
splinkling  filters  costly.  Intermittent  sand  fil- 
tration has  proved  satisfactory,  wlien  sufficient 
time  is  periodically  allowed  for  the  aeration  of 
the  bed.— F.  C.  T. " 

Tannery  icostes  ;    (Sewage  disposal  and  use  of . 

C.     C.    Smoot.     J.     Amer.     Leather    Chemists' 
Assoc,   1914,   9,  523 — .525. 

H.\IR  is  waslied  and  dried  and  in  this  form  may 
be  sold.  Fleshings  will  yield  30  %  of  grease  ;  when 
they  are  limed  for  dispatch  to  glue  factories 
about  S*;;,  will  be  found  unsuitable,  but  may  be 
treated  for  the  recovery  of  grease.  One  lialf  of 
the  lime  used  in  a  tannerj'  is  taken  up  by  the 
hide,  25  %  of  the  remainder  goes  into  the  sewage, 
and  the  remaining  spent  lime  is  useful  in  agri- 
culture. Spent  tanning  materials  are  used  as 
:  fuel,  and  the  ash  contains  about  3'^;,,  of  potash. 
The  sediment  from  waste  liquors,  spent  lime,  and 
ash  front  the  tarming  materials,  form  a  useful 
fertiliser  when  used  together. — F.  C.  T. 

Preparation  itml  (lyeini/  of  skins.     Konig.     See  VI. 


P.\TENT.S. 

Skins  ;    Process  for  treuiiny  - 


La   Peau.s.serie 

Francaise.     First     Addition,     dated     Feb.      12. 

1914.    to   Vi:   I'at.    442,0(32,   March,    1912    (this 

J.,   1912,   890). 

After  coating  the  skins  with  an  adhesive  solution 

as  descriijed  in  the  chief  patent,  coloured  fleshes, 

linen,  silk,  oi'  nietnllic  powders  are  applied. 

— F.  c.  t; 
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Skins  ;    Process  for  puering  ■ 


L.  KraU.     Fr. 


Pat.   469,7.58,  March  IS,    1914. 

As  a  substitute  foi'  dog-puer,  a  mixture  is  used 
containing  lipolytic  and  proteolytic  enzymes, 
substances  capable  of  emulsifying  the  fats  of  the 
skin,  and  amino-acids. — F.  C.  T. 

Tannimj    materials;     Proeess   for    producing . 

Badische    AnUin    und    Soda    Fabrik.      Fr.    Pat. 

469,3.59.     March    6.    !9U.      Under    Int.    Conv.. 

.Tune  26,  1913. 
Aromatic  hydroxy-compounds  or  tlicir  derivatives 
or  salts  of  these  compounds  are  treated  under 
pressure  above  100"  C.  with  sulphites  and 
formaldehyde,  or  with  substances  (■apal>le  of 
generating  these. — F.  C.  T. 

Lcdlhcr-fjbre    hoard  :     Process    for    the    jtroduclion 

of .         A.      Ij.      Clapp,      Braintree,      Mass., 

Assignor  to  Hide-lte  Leather  <!o..  Boston,  Mass. 
U.S.  Pat.  1,119,345,  Dec.  1,  1914.  Date  of 
.-ippl.,  Dec.  26,  1911. 
Tanned  leather  waste  is  softened  by  treatment 
with  chemicals  that  will  produce  chromic  acid 
(e.g.,  potassium  bichromate  and  hydrochloric 
acid),  and  then  beaten  out  in" presence  of  a  reducing 
agent  (e.g.,  sodium  thiosulphate  and  hydrochloric 
acid)  to  reduce  tlie  chromic  acid  to  cliromic  oxide. 

~C.  A.  M. 


in.    ilie 


Leather    n-aste  ;     Process   for    uiiUsing  - 

manufacture  of  "  reconslrucled  "  leather.  F.  i\L 
Loup.     Fr.  Pat.  469,779,  May  28,  1913. 

The  material  is  disintegrated  by  successive 
baths  of  warm  sodium  bicarbonate  solution, 
acetic  acid,  and  ammonia,  followed  by  mechanical 
treatment.  The  product  is  compressed  Ijy 
liydraulic  pressure,  and  may  be  used  as  a  substitute 
for  American  fibre,  wood  for  paving  blocks,  etc. 
The  fibrous  structure  of  the  original  leather  is 
retained. — F.  C.  T. 

Leather  :      Water  proofing     of     chrome-tanned . 

E.  VV.  Terry,  Hawtliorn,  ^'ictoria.  U.S.  Pat. 
1,121,418,  Dec.  15,  1914.  Dateof  appl..  .Tulv  17, 
1912. 

See  Eng.  Pat.  16.060  of  1!)12  :'1his  .L,  1913,  706- 

~T.  F.  B. 


XVI.— SOILS ;  FERTILISERS. 

Phosphoric  acid  in  soils  ;    Strength  of  nitric  acid, 
period  of  extraction,  and  ignition  as  affecting  the 

i/ravimetric  detennination  of .     O.  L.  Brauer. 

J.  Ind.  Eng.  Chem..  1914,  6,  1004—100,5. 

For  the  determination  of  the  soluble  pliosphoric 
acid  hj  extraction  with  nitric  acid,  the  best  results 
were  obtained  by  digesting  with  2A'  acid  for 
2  hours  on  the  steam  bath.  The  content  of 
phosphoric  acid  soluble  in  nitric  acid  was 
diminished  by  igniting  the  soUs. — A.  S. 


Patents. 

Vlnasse;        Utilisation      of as     a      fertiliser. 

Melasseschlempe     G.  m.  b.  H.     First     Addition, 

dat«d  Feb.  23,  1914,  to  Fr.  Pat.  459.872,  June  5, 

1913  (this  J.,   1913,   1165).     Under  Int.  Conv., 

May  30,  1913. 

A    NON-iryoROSCOPic    fertiliser    is    prepared     liy 

heating    vinasse    with    superphosphate,     e.g.,     at 

106° — )08°C.,   until  the  free   bases  present   have 


combined    with    tlie    pliosphoric    acid,     and    the 
organic  acids  and  water  have  been  expelled. 

—J.  H.  L. 

Treatment  oj  seaweed  for  obtaining  iodine  and 
chemical  by-prodticl.';  or  fertilisers.  Fr.  Pat. 
469,324.     See  VII. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Cane  .'sugar  factories  ;    Advantages  of  the  elecirificn- 

iion  of .     O.  Lolio.      Intern.  Sugar  J.,  1911, 

16.  564—566. 
i  No  cane  sugar  factory  having  a  complete  elc(-tric 
!  power  plant  has  yet  been  erected,  but  i?i  tlie 
Amistad  Central  factory,  Cuba,  steaiu  power  has 
been  gradually  replaced  by  electric  power,  and 
I  the  advantages  derived  from  the  electrification 
of  the  grinding  mills  (each  one  driven  independent! >- 
liy  its  own  motor)  are  given  as  follows  :  The  speed 
of  each  set  of  roUs  may  be  varied  in  accordance 
with  the  percentage  of  fibre  in  the  cane  and  the 
quantity  of  maceration  water.  Any  one  of  the 
imits  may  be  stopped  in  the  event  of  blockage 
without  affectintj  the  operation  of  the  others. 
!  Neither  the  inertia  of  the  moving  parts  (no  heavy 
I  flywhesl  being  necessary)  nor  the  power  of  the 
motor  is  enough  to  cause  breakage  should  a  sud.len 
resistance  be  encountered.  The  motors  require 
little  attention,  and  there  is  a  considerable  saving 
of  labour  ;  the  cane  is  handled  more  quickly  ; 
the  consumption  of  oil  is  decreased  ;  the  exhaust 
steam  is  free  from  oil,  which  is  of  importance  in 
keeping  the  multiple-effect  calandrias  clean  ;  and 
there  is  easier  control  of  the  plant  and  more  com- 
plete centraUsation  of  responsibility.  Other  parts 
of  the  factory  than  the  milling  plant  have  also  been 
electrified,  and  the  advantages  that  have  ensued 
are: — The  wages  of  engineers,  attendants,  and 
cleaners  are  more  than  50  %  less  and  the  total  cost 
of  manufacture  about  15%  less  th,an  with  the 
steam  drive.  During  the  inter-campaign,  the 
expense  of  the  dismantling  and  preservation  of 
the  installation  has  Ijeen  aljout  half  of  what  it 
was  previously,  the  plant  being  furnished  with  a 
damp-proof  insnl.ation.  wliich  keeps  it  in  good 
condition.  On  account  of  the  longer  life,  the 
reduced  cost  of  repairs,  and  the  lower  initial  cost, 
depreciation  and  interest  amount  to  about  15 — 20  % 
less  than  those  of  a  steam-driven  factory  of  the 
same  capacity.  The  total  saving  compared  with  a 
steam-driven  factorv  of  the  most  modern  type  is 
estimated  as  20—25"%. — J.  P.  O. 

Sugar  solutions  ;  Study  of  the  efficiency  of  various 

methods  for  the  filtration  of .     A.  E.  Roberts. 

.L  Ind.  Eng.  Chem.,  1914,  6,  986 — 989. 

Laboratory  tests  were  made  with  cloth  of  varying 
degrees  of  fineness  of  texture,  alundum,  various 
kinds  of  filter  paper,  40-mesh  sand,  asbestos, 
fullers'  earth,  infusorial  earth,  and  sawdust.  In 
all  cases  it  was  found  necessary  to  defecate  the 
sugar  solution.  Increasing  the  hydrostatic  pres- 
sure proved  a  better  means  of  accelerating  filtration 
than  the  use  of  suction,  increasing  the  filtering 
surface,  or  inverting  the  filter  to  keep  it  free  from 
a  deposit  of  soUd  matter.  Rapid  and  clear  filtration 
was  most  readily  obtained  with  sawdust,  and  the 
use  of  this  material  or  some  form  of  wood  waste  is 
recommended  for  laboratory  work  and  also  in 
refineries,  where  its  chief  disadvantage  would  be 
the  cost  of  evaporating  the  increased  volume  of 
sweet  water  produced  in  washing  the  sawdust, 
wliilst  its  advantages  are  that  it  is  cheap,  easily 
washed,  needs  no  filter-presses,  and  yields  cleat 
bright  liquors  in  a  minimum  of  time. — A.  S. 
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cl.  xviii.— fermentation  industries. 
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Patents. 

Sugar  ;  Tmiltmiil  or  preparation  of anil  appar- 

alii.i  for  list-  ihfri'in.      K.  .Sliaw.  G.  S.  .and  G.   K. 
Ji.vktT.  liOiiil.in.    Knt;.  I'at.  27. LS.",,  Nov.  L'5,  l!»l:!. 

To  prepari'  line  powdery  sugar  (so-called  "  aerat.c(l  " 
or  "  aniorplious  "  siijiar)  such  as  is  icfcrreil  U^  in 
KuR.  Pat«.  2S.'_nt7  of  UHl:!  and  41 12  of  li)01  (this  .!.. 
1905.  144.215).  the  treated  syrup  is  tlelivpred  on 
to  a  plalc  or  surfa<f  the  lemperalure  of  whiih  can 
be  controlleil.  and  the  layer  of  sugar  so  formed  is 
removed  and  delivered  into  and  through  a  chaniher 
or  trough  wherein  the  heat  is  lontrolled  so  tliat 
the  syrupy  mass  crystallises  uniformly.  Kroni  this 
chamber  the  sugar."  air,  and  vapour  are  withdrawn 
by  a  fan  at  high  speci'l,  so  that  the  sugar  is  sub- 
jected to  an  air  blast  of  large  volume  which  cools. 
dries,  and  delivers  it  for  further  treatment.  Sugar 
dust  remaining  suspendeil  in  the  air  is  reco\cre(l 
bv  moistening  with  a  steam  jet  and  water  spray. 

— 1.  i'\  H. 


Lonisl  beann  ;  Prorcx.t  for  obloinuKj in  the  form 

of  a  pure  and  ilr;/  ]>on'drr  from  ivhich  ijnm  can  he 
made.  \.  Pinej.  Iloulme.  Krance.  Eng.  I'at. 
l:i,r)OS,  .lune  ;!.  I'.Mt.  Under  Int.  t'onv.. 
•Inne  20.  I  ill:!. 

I..OCU.ST  beans,  previously  decorticated,  are  crushed 
in  the  moist  st-at<»,  and  the  moist,  powder  is  di'led 
and  again  crushed.-  -J.  F.  B. 


Adhesive  lotbalanre  frovi  seaweed  ;  Proerss  for  i>ro- 

diu-ing  a  lifiht  roloured .     Norsk  T.angsvndi- 

kat.      Fr.   Fat.   4m).UU.   Feb.  27.    UIH.      Under 
Int.  Com-.,  March  1.  l!)l:!. 

Srk  tT..S.  Pat.  1.09!),:W2  of  1014  ;  this  .1..  1014.  840. 

—T.  F.  B. 


Proeess  for  the  nlilisalion  of  marine  algae.     Fr.  Pat. 
41)0.190.     .sVc  Vlf. 


XVIII.-FERMENTATION   INDUSTRIES. 


Barleys :      Ammoniacal      nitrogen      in 


H. 


Barley;    Proteins  of - 


in    the   f/roin   itself  and 
during    the    brewing    processes.     H.    Schjerning. 
('omptes  rend.  Trav.  Lab.  Carlsberg,  1014.    11,    i 
4.5—10").  I 

The  results  of  the  author's  previous  work  on  this  I 
subject  (see  this  .T.,  1006,  1100  ;  1010,  .58S  ;  1918.  | 
98.5)  are  summarised  and  full  details  are  given  of 
the  method  of  precipitation  by  solutions  of  metallic 
salts  employed  ii\  determining  different  classes 
of  proteins  and  their  products  of  hydrolysis. 
The  principle  of  this  method  is  as  follows  : — 
Under  the  conditions  described  albumin  1  (leucosin) 
is  salted  out  by  .stannous  chloride  ;  albumin  I., 
albumin  11.  (edcStin),  and  denuclein  by  mercuric 
chloride  ;  albumins  I.  and  II.,  denuclein,  and  pro- 
teoses (albumoses)  by  ferric  acetate;  albumins  I. 
and  II.,  denuclein,  proteoses,  and  peptone  (real 
peptone)  by  uraniutn  acetate  ;  albumins  I.  and  II. 
and  proteoses  by  magnesium  sulphate.  Fi'om 
the  values  thus  obtained  and  the  quantities  of 
nitrogen,  insoluble,  .soluble,  and  present  as  am- 
monia, the  amounts  of  the  various  classes  of 
nitrogenous  compounds  present  in  a  liquid  can 
be  calculated.  The  probable  course  of  protein 
degradation  (and  conversely  of  protein  condensa- 
tion) is  represented  by  the  following  stages, 
taken  in  order: — Insoluble  protein,  albumin  II, 
albumin  I.,  peptic  products  (denuclein,  proteose.  I 
peptone)  and  tryptlc  prod\icts  (amides,  amines, 
and  annnonia).-~J.  H.  L. 


Leberle  and    II.   Iiiiers.     Z.  ges.   Brauw.,   1914, 
37,  321—321. 

llv  distillation  with  calcined  magnesia  at  atmo.<!- 
phcric  pressure  ammonium  salts  are  complet^-ly 
decomposed,  acid-amides  (asparagiu)  only  slightly, 
and  amiuD-acids  (glycine)  not  at  all.  The  iiuanti- 
liis  of  ammouiacal  nitrogen  di'lerniineij  hy  this 
method  and  calculated  as  ])r()tein,  in  10  samples  of 
barley  from  various  localities,  rangeil  from  0'24 
to  0-42%,  .and  lower  values  were  obtained  by 
ilistillation  with  magn(^sia  in  vaeiio.  No  general 
ii'lation  was  oi)served  l)etween  the  amount  of 
animoniacal  nitiugeii  and  the  place  of  growth  <<(  a 
barley,  the  ferl ilisi/i's  em|>li>yeil,  or  the  manner  of 
storage  of  the  grain.  Ded-rminntions  of  the 
prot^'in  in  barley  by  Barnstoin's  method  gave 
values  only  0-19  0  :{(>",',  lower  tli.an  those  cal- 
culated from  the  total  nitrogen-content  of  the 
grain  (factor  ti-25).  so  that  the  nitrogenous  matters 
of  barley  consist  almost  exclusively  of  proteins  of 
high  moli'cnlar  weight. — .1.  II.  \i. 


Hops  ;  Investifialions  on  ■ 


.  IV.  Determination 
of  resins  in  hops.  .1.  .Schmidt.  O.  Winge  .and 
.1.  P.  II.  .Tensen.  Coniptes  rend.  Tr.av.  I.ab. 
Carlsberg.  1014.  11,  110—147. 
Vahiou.s  methods  for  determining  tlie  bitter  sub- 
stances of  hops  (Briaut  and  Meacham.  this  .T..  1897. 
702  ;  Tartar  and  Bradley,  this  J..  1912.  403)  have 
been  based  on  the  separation  of  the  soft  «-  .and  ji- 
resins  from  the  hard  7-resin,  in  the  lielief  that  the 
latter  is  not  bitter  and  is  therefore  of  no  value  in 
brewing.  The  7-resin.  however,  assists  in  clarifying 
the  xvort  b>'  precipitation  of  albumins,  and  it  also 
possesses  a  l)itter  flavour  readily  recognisable  in 
solutions,  e./j.,  in  dilute  alcohol.  Water  in  which 
the  solid  7-resin  has  been  boiled  for  some  hours  is 
distinctly  bitter,  and  however  often  the  operation 
may  be  repeated  with  fresh  water  the  residue 
retains  its  bitter  flavour  when  dissolved  in  dilute 
alcohol.  The  relative  bitterness  conferred  on  wort 
by  boiling  with  the  separate  resins  tor  the  period 
usually  employed  in  bi-ewing,  is  approximately 
10  :  7  :  4  for  tlie  «-,  ^i-  and  7-resins  respectively 
and  all  three  promote  clarification  of  the  wort. 
The  averag<>  proportions  in  which  the  three  resins 
are  present  in  hops  are  .approximately  0  %,  8  %,  and 
2  %.  and  the  quantities  of  each  corresponding  to 
1  c.c.  of  N/1  potassium  hydroxide  on  titration  are 
0-32,  0-40  and  0  0  grm.  respectively.  From  these 
data  it  is  calculated  that,  as  regards  bitterness  and 
litre  towards  alkali,  the  total  resins  in  hops  behave 
as  if  they  consisted  wholly  of  /i-resin.  and  therefore 
in  the  following  method  the  assumption  that  1  c.c. 
of  iV/1  potassium  hydroxide  corresponds  to  0-40 
grm.  of  total  resins  (cp.  Lintner,  this  .1.,  1899,  178) 
permits  an  approximately  accurate  determination 
of  the  "  bitterness  value  "  of  hops.  The  method 
is  as  follows  : — 30  grms.  of  hops  .are  disinteg- 
rated in  a  meat  mincing  machine.  The  first  5 
grms.  are  discarded  and  the  remainder,  amounting 
to  about  15  grms.  (some  remaining  in  the  machine). 
is  mixed,  and  5  grms.  weighed  out  into  .a  tared 
flask  and  dried  in  a  vacuum  ;it  35"  0.  for  24  hours 
to  determine  the  moisture.  The  material  is  next 
treated  with  150  c.c.  of  ether  free  from  water  and 
alcohol,  shaken  frequently  during  1  hour,  and 
filtered.  The  residue  is  washed  thoroughly  with 
about  100  c.c.  of  ether,  using  a  wash-bottle  with 
.a  fine  jet,  and  the  extract  is  titrated  with  .V/20 
potassium  hydroxide  solution  in  03%  alcohol,  in 
presence  of  (5 — 8  drops  of  a  1  %  solution  of  phenol- 
phthalein  in  !).3  0i,  alcohol,  until  a  red  colour  is 
produced  which  further  addition  of  alkali  does  not 
intensify.  One  c.c.  of  jV/1  potassium  hydroxidfe 
corresponds  to  0-40  grm.  of  resins.  If  the  hop's 
and  the  ether  are  not  free  from  water  high  results 
are  obtained  owing  to  solution  of  hop  tamiic  acid.s 
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The  presence  of  4-5  %  of  moisture  in  the  hops  may 
increase  the  apparent  content  of  resins  by  more 
than  1  %.  To  recover  the  ether  it  is  transferred 
after  titration  to  a  large  bottle  half  filled  with 
saturated  brine,  and  passed  thi'ough  5  such  bottles 
in  the  course  of  5  days,  each  being  shaken  twice 
daily.  It  is  next  distilled  from  a  bath  at  40°  C, 
then  dried  for  some  days  with  calcium  chloride, 
and  for  at  least  10  days  with  sodium,  and  finally 
distilled  from  a  bath  at  :55°  C  The  materials 
used  by  the  authors  for  1000  analyses  were  :  74 
htres  of  ether,  35  litres  of  alcohol,  000  grms.  of 
sodium,  and  12  kilos,  of  commercial  calcium 
chloride.  A  bibliography  of  the  subject  is  appended 
to  the  paper. — J.  H.  L. 


Hop    boiliiif/  ;     Transformations    during  - 


■  G. 
Jakob.  Spezialmoiiatschr.  ges.  Brau-  mid  INIalz- 
Betriebeskontrolle.  1918.  1,  2.  21.  27.  7..  ges. 
Brauw.,  1914.  37,  21. 
A  LO.ss  of  bitter  substances  occurs  during  the 
ageing  of  hops  or  their  storage  in  a  warm  place ; 
drying  at  higher  temperatures  results  in  a  still 
greater  loss  and  also  a  daikening  of  colour.  If 
hops  are  boiled  with  a  protein  solution,  the  latter 
becomes  aft«r  a  time  less  bitter  and  more  deeply 
coloured  the  longer  boiling  is  continued.  The 
oxidation  of  certain  constituents  of  the  hops  is  also 
influenced  by  the  protein.  The  intensity  of  the 
oxidation  processes  is  much  increased  by  j>re- 
digestion  of  the  hops  in  the  protein  solution  at 
7.5''  (.'..  and  is  also  inflxienced  by  the  conceiitration 
of  the  solution  and  the  final  temperature.  The 
loss  of  bitter  substances  during  the  boiling  ot  worts 
with  hops  may  be  diminished  by  coagulating  the 
proteuis,  as  far  as  possible  befoie  the  hops  are 
added,  but  Wiegmann  found  that  a  similar  result 
is  attained  by  intense  agitation  of  the  boiling  wort. 
The  author  distinguishes  between  readily  solulile 
"  primary  "  bitter  substances  which  are  readily 
decomposed,  and  the  less  soluble  "  secondary  " 
bitter  substances  of  harsher  flavour  which  are 
more  stable.  The  satisfactory  flavour  of  a  beer 
depends  on  the  presence  of  both  kinds  in  certain 
relative  amounts,  and  no  system  of  hop  extraction 
should  be  adopted  which  allows  the  proper  balance 
to  be  disturbed  liy  excessive  decomposition  of  the 
less  stable  but  more  aromatic   ))itter  sulistances. 

—J.  H.  L. 

Hop  hailing  ;  Jakob's  views  concerning  trans- 
formations during .  D.  Wiegmann.  All- 
gem.  Bjauer-  und  Hopfenzeit..  1913.  53,  2917. 
Z.  ges.  Braxiw.,  1914,  37,  22. 
The  darkening  of  protein  solutions  on  boiling 
with  hops,  observed  by  Jakob  (see  preceding 
abstract ).  is  due  not  to  bitter  principles  but  to  hop 
tannins.  A  deeper  colour  is  produced  Vjy  hops 
free  from  bitter  substances  than  by  normal 
hops.  Jakob's  solutions  of  "  primary  "  bitter 
substances  are  only  solutions  of  tannins  containing 
small  quantities  of  bitter  principles.  IS^on- 
coagulable  proteins  are  entirely  or  almost  in- 
different towards  the  bitter  substances  during 
the  boiling  of  worts.  The  process  suggested  by 
Jakob,  of  agitating  the  hops  with  water  at  70°— 
80"  C.  in  a  Halut  extractor  for  half  an  hour  and 
then  adding  the  lupulin  extract  to  the  \\ort 
separately,  is  attended  with  great  loss  of  liitter 
substances.  Jakob's  work  shows  the  importance 
for  the  brewery  of  hop  tannins  in  a  concentrated 
form. — J.  U.  L. 

Yeast;  Axitojermentation  of .    M.  W.Beijerinck. 

Livre  Jubilaire  Van  Laer.     Z.  ges.  Brauw.,  1914, 

37,  223—224. 
The    autofermentation    of    yeast   is   accompanied 
by    the   conversion   of   the   glycogen   in   the   cells 
into  dextrose  by  the  enzyme  glycogenase.     Srhizo- 
viichiiri.'rtiyces  P<An1/e,  which  contains  no  glycogen, 


does  not  undergo  autofermentation.  All  in- 
fluences which  injure  yeast  without  kilUng  it 
induce  autofermentation  ;  such  influences  are 
desiccation  and  subsequent  moistening,  high 
temperatures,  soluble  matters  of  the  most  diverse 
kinds  which  raise  the  osmotic  pressure,  and  poisons 
and  disinfectants.  Pressed  yeast  undergoes  slow 
autofermentation  even  at  30°  C,  but  most  rapidly 
at  48" — 49°  C,  the  whole  of  the  cell  glycogen 
disappearing  in  3 — 5  hours  at  tliis  temperature. 
The  corresponding  teniperature  for  beer  yeast  is 
lower,  and  this  difference  provides  a  means  of 
distinguishing  the  two  kinds  of  yeast.  Sodium 
chloride  exerts  its  maximum  acceleration  on 
autofermentation  in  solutions  of  about  5  %  concen- 
tration and  isosmotic  solutions  of  the  most  diverse 
non-poisonous  substances  have  approximately 
the  same  effect.  Mannitol  exerts  its  maximum 
action  at  concentrations  of  13 — 15%.  The  pro- 
portion of  glycogen  in  pressed  yeast,  calculated 
from  the  amoimts  of  alcohol  and  carbon  dioxide 
formed  during  autofermentation,  is  usually 
smaller  than  in  the  better  top-fermentation 
yeasts.  In  presence  of  poisonous  substances  the 
quantity  of  carbon  dioxide  foi'med  is  always 
much  less  than  corresponds  to  the  glycogen 
jjresent. — J.  H.  L. 

Yeast  juice  ;     Reduction   of  acetaldehyde    by . 

S.  Kostvtschew  and  E.  Hiibbenet.  Z.  physiol. 
Chem..  1913.  85,  408.  Z.  ges.  Brauw.,  1914, 
37,  260. 

The  reduction  of  acetaldehyde  observed  by  Lebe- 
dew  and  Griaznow  with  yeast  maceration 
juice,  in  absence  of  sugar,  is  confirmed  when 
freshly  prepared  yeast  juice  is  employed.  Pre- 
vious negative  results  are  attributed  to  the  use  of 
juice  which  had  been  kept  for  42  hours  at  the 
ordinary  temperature.  The  fact  that  not  only 
living  yeast,  but  also  all  forms  of  permanent  yea-st 
("  Duuerhefe  ")  and  yeast  juice  hitherto  "pre- 
pared, are  capable  of  reducing  acetaldehyde,  is  in 
accordance  with  the  theory  propounded  by 
Kostvtschew  for  the  fermentation  of  sugar.  (See 
also  this  J.,  1912.  553,  741.  1195;  1913,  207; 
1914,  328.)— J.  F.  B. 

Yeast   organism ;     The   chemical  fixation   of  suh- 

stances   in   killing   the by   rarimis  chemical 

reagents.  Disappearance  of  the  substance  from 
the  solution.  T.  Bokorny.  AUg.  Bran.  u. 
Hopfenzeit.,  1914,  54,  541.  Z.  ges.  Brauw., 
1914,   37,  243. 

In  studying  the  killing  of  yeast  cells  by  various 
bases,  acids  and  dyestnffs,  it  was  frequently 
found  that  the  reagent  was  fixed  by  the  cell  sub- 
stance. The  combination  leads  to  the  death  of 
the  cell,  an  alteration  of  the  constituent  groups 
of  the  protein  complex  being  produced  which 
prevents  the  exercise  of  vital  fmictions.  The 
poisonous  action  of  dyestuffs  is  doubtless  due  to 
theu-  property  of  being  absorbed  by  the  protoplasm. 
Dyestuffs  which  are  stiU  capable  of  staining  at 
extreme  dilutions  are  also  poisonous  to  micro- 
organisms at  extreme  dOutions.  Some  aniline 
dyestuffs  are  fatal  at  dilutions  of  1  part  per 
100,000  or  more.  It  is  also  possible  that  the 
dyestuft'  is  absorbed  without  chemical  combina- 
tion, apart  from  the  protoplasm,  by  the  cellulose 
or   cell  walls. — J.  F.  B. 

Alcoholic  fermentation.  V.  Proteolysis  by  per- 
manent yeast  ("  Dauerhefe  ")  in  presence  of 
zinc  chloride.  S.  Kostytschew  and  W.  Brilliant. 
Z.  physiol.  Chem.,  1913,  85,  507.  Z.  ges. 
Brauw.,  1914,  37,  200.  (See  this  J.,  1914, 
706.) 

ExPERiivrENTS  were  made  at  the  ordinary  tempera- 
ture with  dry  permanent  yeast  prepared  according 
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to  Lebedow's  method,  cont«iiiing  total  N  S)'48°o 
and  prot<?in  N  7-02%.  In  absence  of  su>;ar,  the 
addition  of  zim-  i-liloride  caused  a  slight  increase 
of  the  pr«)t<'olysis,  which  wa.s  iippaicntly  due 
simply  to  the  acid  reai-tion  of  tlie  salt  ;  in  sugar 
solutions,  on  tlu'  other  hand,  there  was  a  decided 
retardation.  The  inhil)ition  increased  with  the 
concentration  of  the  sugar,  hut.  was  vniinllueiiced 
l)y  increase  in  the  <(uantity  of  zinc  chloride, 
fermentative  pi-oteolysis  being  gener.all\'  retarded 
by  large  proportions  of  sugar.  The  experiments 
proved  that  the  powerful  inhibition  of  zymase 
fermentation  which  is  caused  by  zinc  chloride  is 
not  due  to  the  rapid  destruction  of  tlie  zymase 
by  proteolysis,  but  is  the  direct  eft'ect  of  the 
zinc  chloride  on  the  activity  of  the  fermcnlalimi 
enzyme. — J.  K.  B. 


Brewing  practice  ;  Sarcina-iiifeclion  in and  the 

degree  vf  altenudtiun.  P.  .Stockhauseii.  ,Tahrb. 
Versuchs.  Lehranst.  fiir  IJrau.,  1912,  15.  :i(ir.. 
Z.  ges.  Brauw..  UUI,  37,  liTO— 271. 

Two  forms  of  maladj'  in  beers,  due  to  sarcinw, 
should  be  ilistiiiguished.  In  one  the  organi-sms. 
without  any  apparent  change  in  the  external 
conditions,  midtiply  within  a  short  time  to  such 
an  extent  as  to  render  the  l)eer  turbiil.  In  the 
other  the  beer  iissumits  a  light  haze  \\hich  may 
become  more  intense  without  forming  any  tleposit. 
and  a-s  no  sariina-,  or  oidy  a  few,  are  clet-eeted 
under  the  microscope  the  cause  of  the  trouble  may 
be  ovt^'looked.  Incompletely  sacchariftetl  worts 
are  very  subject  to  this  malady,  a  great  safeguai'd 
against  which  is  a  high  degree  of  attenuation  in 
the  vat.  It  may  sometimes  be  pre\'ented  by 
acidification  of  the  ma.sh,  although  in  one  case 
where  thLs  was  successful  the  beei-  became  cloudy 
with  wilfl  yeasts  within  a  few  days.  Moreover 
the  sariinje  themselves  produce  acids  and  they 
readily  become  accustomed  to  high  acidity  and 
also  to  the  u.se  of  large  ipiantities  of  hops.  .Sarcina 
infection  «ii-s  exceptionally  pi-evalent  in  the  sunmier 
of  1911,  and  particularlv  in  breweries  witii  open 
surface  coolei-s.  .Multiplication  of  the  organism 
was  favoured  by  the  low  attenuation  of  the  beers 
of  that  year,  which  in  turn  was  a  consequence  of 
overworking  of  the  yeast  owing  to  the  liighly 
nitrogenous  malts  employed.  The  chief  safe- 
giuirds  against  sarcina  infection  are  pure  yeast, 
rapid  fermentation,  and  high  attenuation. — J.  H.  L. 


Yeasl  ;    Automatic  apparalus  for  drawimj  off  irasli 

waters   from .      G.  Fries.     Z.    ges.     Brauw., 

19 11,  37,  69—70. 

TlfE  yeast  is  suspended  in  water  in  thi-  vessel  shown 
(see  figure)  and  strongly  aerated,   the  float  mean- 


surface  of  thi!  licjuid,  wliich  entei's  the  slot  in  the 
side  of  the  float  and  is  drawn  olf  until  the  layer  of 
yeast  is  reached,  when  the  tap  is  closeil.  The 
apparatus  c'an  be  taken  to  pieces  for  cleaning. 

—J.  H.  1,. 


Ilcer  ;    Xew    Icijixlalion    rciprrtinrj .      I'Mnanco 

Act,  19U  (Session  2)  [5  Ueo.  5,  Ch.,  7). 
-Vn  achlilioual  (lustouis  duty  is  payable,  from 
Nov.  Is.  19 It,  on  imported  mum,  spruce,  or  black 
l>eer  and  on  Berlin  white  bivr  and  other  pre- 
paratioiLS  of  a  similar  character,  at  the  rate  of 
Ct  Os.  lOd.  or  £.{  9s.  Od.  per  'M  galls,  according  as 
the  original  gravity  does  or  does  not  exceed  1215. 
On  other  beers  an  additional  duty  of  17s.  :{d. 
per  oG  galls,  of  original  gravity  10.j5  Is  imposed, 
with  a  rebate  of  2s.  until, March  :{1,  191(5,  and  after- 
uanls  of  Is.  until  March  :U,  1917.  A  proportional 
reflate  is  also  allov\ed  off  the  additional  t!ustoms 
duty  on  the  special  kinds  of  beer  mentioned  above. 
Beer  brewed  for  exportation  may  be  placed  in 
bond  without  payment  of  Kxclse  duty,  or  if  the 
latter  has  already  been  paid  the  brewer  may 
obtain  drawback  on  placing  tliu  beer  in  bond.  For 
the  deternunation  of  original  gravity  of  beer  worts 
a  revi.sud  Table  (see  below)  is  substituted  for 
the  one  hitherto  useil,  and  in  c-alculating  the 
duty  a  deduction  of  |  of  a  degree  is  allowed 
from  the  original  gravities  as  shown  by  tlie  Table. 
Samples  of  beer  are  to  be  filtered  befoie  distillation, 
liiquors  made  elsewliere  tlian  on  licensed  premises 
of  a  brewer  shall  not  be  regarded  as  beer  unle.ss 
their  original  wort  gravity  exceeds  101(i  and  they 
contain  more  than  2",)  of  proof  spirit. 


'r<iltlf  for  (Iftcn)iiiiing  the  orUjinal  (/roriti/  of  irorts 
of  beer. 
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Lactic  acid;  Prothwtioii   of hy  (iietic  bacteria. 

A.  Osterwakler.  Centrall)!.  Bakt.,  1913.  II., 
37,  353.     Z.  ges.  Biamv..  1914.  37,  3,5. 

Certain  acetic  bacteria  {Bait,  o  and  r)  often 
produce  appreciable  amounts  of  lactic  acid  during 
the  acetii-  fernienlatio7i.  lait  only  in  presence  of 
alcohol  and  probably  lioni  the  latter  either  directly 
op  secondarily  from  acetic  ."xcid.  ]Malic  acid  i.s 
attacked  by  these  ba<-teria  b\it  without  foi'mation 
of  lactic  acid. — J.  H.  Ij. 

Pi/l.-iionieter   spiinllc  :    The .  a   t\ru'   instrument 

for  alcohol  determination.  H.  Wiistenfeld  and 
T.  Foehr.  Dent.  Kssigind..  1911.  18,  111.  12.">. 
Z.  ges.  Brauw..  1914.  37,  24.->. 

For  the  rapid  eslimation  of  alcohol  in  vinegar 
factories  by  determination  of  the  specific  gravity, 
the  ordinal^-  hydrometer  spindle  is  difficult  to  read 
accurately  owing  to  the  deformation  of  the 
meniscus  by  dirt  on  the  surface  of  the  liquid.  In 
the  new  instrument  the  hollow  portion  of  the 
hydrometer  itself  is  filled  with  the  distillate  to  bo 
tested,  after  the  maimer  of  a  pyknometer.  and  the 
instrument  is  floated  in  a  liquid,  e.r/.  toluene,  which 
is  unaffected  by  a  greasy  surface.  In  this  Avay  all 
the  accuracy  of  a  pyknometer  is  attained  without 
the  use  of  an  analytical  balance,  and  an  obsei"\ation 
may  be  made  with  a  smaller  quantity  of  distillate 
than  is  required  to  float  a  hydrometer  spindle. 
The  filling  of  the  instrument  is  simpler  than  that 
of  the  pyknometer  and  adjustment  to  normal 
temperatiu'e  is  unnece.ssary  if  correction  t,^l1les  be 
used.  The  range  of  one  spindle  is  from  0  to  12% 
of  alcohol. — J.  F.  B. 

Deniiiiired  alrnhol  in  Australia. 

A  CosEMOXWEALTH  Customs  Order  of  Sept.  9.  1014, 
states  that,  owing  to  the  difficulty  of  procm'ing 
spirit  denaturants  conforming  to  the  prescribed 
standards,  various  General  Ordei'S  hitherto  issued 
are  suspended  until  further  notice.  The  denatur- 
ing of  spirits  for  industrial  purposes  may  be 
permitted  by  the  use  of  denaturants  of  quality  and 
quantity  approved  by  the  Collector  of  Customs  : 
samples  of  the  denaturants  used  will  be  tested 
periodically  to  ensure  protecting  the  Bevenue. 

Alcohol  as  a  sxibstiinte  for  Ijenzine  for  drivina  motor 
ears.     Hempel.     .See    IIa. 

Snhstitnles  for  petrol  and  benzine  in  motor  entfines. 
Dieterich.     See  IIa. 

Ahnhnl   as   a    motor   car   spirit.     Mohr.     See   11a. 

Patents. 

Liqiiid   [fermenting  tcort]  :   Apparatus  for  aerating 

and    agitating .     H.    J.    Worssam.    Tjondon. 

Eng.  Pat.   2(5,591.  Nov.   19.   1913. 

Air  or  other  gas  is  led  under  pre.ssure  from  a 
reservoir  to  nozzles  attached  to  one  or  more  amis 
submerged  below  the  level  of  the  fermenting  liquid, 
the  escaping  gas  being  directed  downwards  and 
backwards  so  as  to  rotate  the  arms  and  at  the 
same  time  agitate  the  substance  (yeast)  at  the 
bottom  of  the  containing  vessel.  A  portaljle  form 
of  the  apparatus  with  flexible  hose  connection  to 
the  agitator  arms  may  be  u.sed.- — J.  F.  B. 

Beer;  Mattufactnre  of  temperance .     B.  Wahl. 

Chicago.  111.  r.S.  Pat.  1.117,613,  Kov.  17.  1914. 
Date  of  appl.,  June  4.  1914. 

Beer  containing  a  low  percentage  of  alcohol  is 
prepared  by  adding  to  the  wort  an  acid  extract  of 
the  soluble  matters  of  malt  containing  the  peptase 
and     the    albuminoids    dissolved    bv     its    action, 


together  with  the  acid  used  for  the  extraction  of 
the  malt  ;  adding  yeast  to  obtain  the  fermentation 
flavour  ;  cooling  to  near  0°  C.  to  arrest  alcoholic 
fermentation  so  tliat  the  alcohol  does  not  exceed 
0-5 — 1  °„.  and  causing  the  lactic  acid  to  change  the 
neutral  phosphates  of  the  woit  to  primary  phos- 
phate^i  with  sufficient  additional  acid  to  bring  the 
amount  of  free  lactic  acid  up  to  that  contained  in 
normal  alcoholic  beer. — .T.  F.  B. 


Breidng  [ma.ihing']  ;  Art  of  - 


.  H.  IT.  Freund, 
Weehawken  Heights.  N.J.  TT.S.  Pat.  1.119.,504. 
Dec.  I.  1914.     Date  of  appl..  April  3.  1913. 

TriE  hulls  are  separated  from  the  remainder  of  the 
malt  body,  treated  with  water  to  extract  the 
deleterious  ingredients,  separated  from  this  extract. 
and  then  added  to  the  remainder  of  (he  malt  body 
in  the  mash-tub. — J.  F.  B. 

Fermentation  :  Process  of iitili.'tiijg  the  catalytic 

i7ifluences  of  stabilised  elect ro-metalW-  colloids  in 
conthination  with  vegetable  extracts.  R.  Blum. 
Fr.  Pat.  469,t)07.  March  14,  1914.  Under  Int. 
Conv..  April  1.  1913. 

To  stimulate  the  yeast  and  suppress  fermentation 
by  foreign  organisms,  the  fenneiiting  liquid  is  sub- 
jected to  "  radio-dynamic  emanations  "  from  an 
inert  porous  body,  e.g..  clay,  impregnated  with 
known  electro-metallic  colloids  and  with  vegetable 
extracts  to  confer  the  desired  flavour  and  aroma 
on  the  product. — .1.  H.  L. 

Wine  ;  Manufacture  of  sparkling .     [Treatment 

of  bottles.]  H.  Ebert.  Fr.  Pat.  469,674,  March 
14.  1914. 

To  enable  bottles  once  used  to  be  employed  a 
second  time  without  risk  of  breakage,  they  are 
heated  to  the  softening  point  and  cooled  slowlv. 

—J.  H.  D." 

Fiisel-oil ;    Process    oj    manufacturing 


Scheckenbach.  Munich.  Germanv.  U.S.  Pat. 
1,118.238.  Nov.  24,  1914.  Date  of  appl.. 
Sept.  17.  1913. 

See  Fr.  Pat.  462,472  of  1913  :  this  J.,  1914,  329. 

— T.  F.  B. 


Alcoholic    fermentation  ;    Process    of - 


.  E.  de 
Fazi.  P>.  Pat.  469.283.  Jan.  19',  1914.  Under 
Int.  Conv.,  Jan.  28,  1913. 

See  Eng.  Pat.   133.5  of  1914  ;  (his  J..   1914.  936. 

— T.  P.  B. 

Treatment  [alcoholic  fermentation]  oj  stdphile  cellu- 
lose waste  lye.     Eng.  Pat.  24,738.    See  V. 

Utilisation  of  r-i7ias8e  as  a  fertiliser.     Addition  to 
Fr.   Pat.  459.872.     See  XVl. 

Manufacture    of    fatty    acids.     Ft.     Pal.     469,552. 
See  XX. 


XIXa.— FOODS. 

Flour:     Acidity    cf .      Natural    and    artificial 

bleaching  of  flour,  and  sulphates  and  lime  in  flour. 
R.  T.  Thomson.  Analyst,  1914,  39,  519 — 527. 
Okdikary  wheateii  flour  is  neutral  to  litmus  and 
methyl  red.  alkaline  to  methyl  orange,  and  acid 
to  phenolphthalein.  The  acidity  as  measured  by 
titration,  using  phenolphthalein  as  indicator,  is 
not  due  to  la<  ti<-  acid  since  this  is  also  acid  towards 
methyl    red     anfl    litmus.     When    flour    tjecomes 
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"  sour  "  it  is  acid  Ujwanls  the  two  laLt«r  iiiiUcators. 
but  it  is  doubtful  whetlier,  oven  in  this  case,  the 
acidity  is  due  to  hu.'tic  acid. 

During;  ,tho  piix-ess  of  luilliii^.  lioui'  absorbs  a 
corlaiu  quiiiitity  of  niti'itt'  fi-oiii  the  atmosplieiv. 
tlu-  (luantity  bciug  about  (ll!.">  part  (as  NaNO;) 
per  luillioii  iti  the  ciise  of  lirst-grado  Hour  and 
duci'easini;  jus  the  product  becomes  coarsiu".  Tlic 
absorption  of  nitrit<,'s  from  the  atnio.spluu'o  by 
flour  storc<l  iu  glazed  paper  ba^s  is  very  siuall. 
but  the  surface  layer  may  absorb  up  to  IM2  parts 
per  aiillioii,  a  ((uantity  also  foiuul  iu  flour  whicli 
has  been  exposed  for  :iU  iiiius.  iu  a  practically 
dosed  chauilier  cout^uuiu;;  lighted  ^rt-"*  jets,  i)r 
in  that  which  has  been  artiliciaUy  bleaclied  with 
5  c.c.  of  nitric  peroxide  per  kdo.  'I'he  percentage  ol 
colour  ilestroyed,  however,  is  entirely  dill'erent. 
being  only  (S%  in  the  case  of  the  (lour  st<ired  ia  the 
bag  or  exposed  to  the  sptn-ial  atmosphere,  whereas 
by  the  artilicial  bleaching  21  "q  of  the  colour  is 
removed.  A  specimen  of  flour  bleached  witli  2 
c.c.  of  nitric  peroxide  per  kilo,  contained  1- 10  parts 
of  nitrite  per  million  aud  7  "o  of  the  colour  was 
destroyed,  whilst  another  specimen  exposed  to 
the  air  for  10  days  and  then  found  to  contain 
1- 1  parts  of  nit  lite,  hail  L'7  "„  of  its  colour  removctl. 
The  bleiuhiuK  cITeit  in  the  latt*;r  instance  must  l)e 
attributed  to  other  causes  than  uitrous  acid. 
probably  oxiilation  assisted  by  moisture  and 
light.  Nitrites  as  such  do  not  bleach  tlour,  and 
the  amount  of  acid  required  to  bring  Hour  into  a 
condition  capal)le  of  liberating  nitrous  acid  from 
added  nitrittvs  is  practically  equivalent  t<j  the 
alkaliiuty  of  the  mineral  matter  of  the  flour 
towards  methyl  orange  ;  it  is  improl)aljle  that 
such  a  quantity  of  acid  is  present  iu  the  volume 
of  air  which  could  comi!  into  contact  with  the 
flour,  aud  the  author  dismisses  as  impossible  the 
theor\'  that  nitrous  acid  is  the  active  agent  in 
blea<-hing  Ihjur  I'Xpo.sed  to  the  atmosphere. 

To  determine  sulphates  in  flour,  20  gnus,  is 
mixed  with  2.")0  c.c.  of  water  containing  about  1.") 
c.c.  of  hydi'oibloric  acid  (sp.  gr.  fib),  the  mixture 
is  heated  on  a  boiling  water-bath  until  the  star.h 
is  liquefied,  then  boiled  for  a  few  minutes,  (tooled. 
liltered.  and  the  insoluble  portion  washed  with 
dihd<'  liydrochlorii-  acid.  The  sulphates  in  the 
Iiltrat4>  are  precipitated  by  barium  chloriih'. 
Fu-st-Kradc  Hour  was  found  to  contian  from  0010 
to  0-0i:{"o  .SO  „  anfl  00|.-."„  (!a(),  whilst  •'  common 
thii'ds  "  ■■outained  O-OIU'V  .SO,  aud  0102"u  <^':'" 
(.sec  also  this  J.,  I'Jl  1,  1009).— \V.  P.  S. 

Iriiii  in  tDiHiilois.     t'.  A.  Mrautleclit  and  O.  Craw- 
ford.    J.  Ind.  lOng.  ('hem.,  1011,  6,  1001 — 1002. 

ToMA'l'OKS  grown  iu  ten  dillereut  counties  of 
Florida,  U.S.A.,  on  soils  containing  l-OO  — li!%  Fc, 
were  found  to  contain  00 12 — 00:>7%  Fe  (average 
002:i).  The  wat<'r  content  of  the  tomatoes 
rangeil  from  so:!  to  O.")-:!  (average  0:J1)  aud  the 
yield  of  ash  fmm  0  :>.S  to  001%  (average  0.):{). 
No  relation  Ijctween  the  wat^u-  aud  ash,  or  iron  and 
ash,  could  be  detected,  and  the  content  of  water 
and  of  iron  appeared  to  be  independent  of  the 
geographical  position  of  the  plot  on  which  the 
tomatoes  were  grown. — A.  .S. 

I'ATliNT.S. 

Miiniiiiinr  ;     Miiniifacluir  of    —  .      I'i.    \'.   ,S(^hou, 
Copenhagen.      Kng.  I'at.  2:j,l(i7,  Oct.  10,  101:}. 

The  .'Miueous  liquid  aud  the  fat  are  steriliseil, 
and  the  former  is  then  passed  into  a  fermenting 
vessel  where  micro-organisms  are  developed  under 
constant  conditions  thi-oughout  the  entire  liquid 
(sec  Eng.  I'at.  4504  of  1012  ;  this  .{.,  10i:i,  144). 
The  fermented  liquid  and  the  fat  are  passed  into 
an  emidsitier  in  the  proportioivs  it  is  desired  to 
have  in  the  linishcil   proiluct,  anil  the  emulsified 


mass  is  delivered  between  cooling  drums  and  is 
instiintly  spread  out  into  a  layer  sullicieutly 
thin  to  secure  uniform  cooling  throughout  the 
entire  thi(;kness  iif  the  layer  (see  l<;ug.  I'at.  12,5(51 
of  1907).  The  whole  process  may  be  coiulucted  out 
of  contact  with  the  outside  air  (see  Eng.  I'at. 
1508  of  1912  ;    this  J.,  19  UJ,  410).— .1.  H.  J. 

Flttur  ;  Urji-shitrlcniiuj  — ■ — .  A.  \V.  lOstabrook 
and  U.  10.  \V(!aver.  Kansas  City,  .Mo.,  Assignors 
to  The  Ijaraliee  I'Mour  .Mills  (!o.,  Hutchinson, 
Ivans.  U..S.  I'at.  1,119.200,  Dec.  1,  1911. 
Date  of  appl.,  Nov.  0,   191:3. 

Dry  Hour  is  mixed  with  ""  a  shortening  auujunt  "  of 
l>ou'dered  sodium  stearate  and  gas-producing 
materials.  — J .  H.  J . 

Tonuilo  ijrcscrvi;  ;  Mamifaclare  of — ■ — .  G. 
Frerichs.  Fr.  I'at.  109,255,  .March  5,  1914. 
Under  Int.  Conv.,  Mar.  23,   1913. 

Tui-:  skins  aud  seeds  in  tomato  pulp  are  separateil 
from  the  juice  which  is  then  fermenteil  with  yeast. 
After  the  fermentation  is  completed,  the  yeast  is 
liltered  olT.  antl  the  filtrate  is  added  again  to  the 
pulp.  The  mixture  is  evaporated  to  the  desired 
coiLsistence  or  to  dryness. — J.  H.  J. 

Fodder;  Miinufdclare  of — • — ■  from  wiisle  sulphite- 
cellulone  lyes.  J.  Konig.  Fr.  Pat.  409,708, 
-March  19,  1914.  Under  Int.  Conv.,  Feb.  2, 
1914. 

W.vsTii  sulphite  lye  is  mixed  with  the  residual 
liquid  olitained  in  the  treatment  of  wood  with 
dilute  alkalis  and  acids,  with  the  aitl  of  heat  and 
pressure  (see  Ger.  Pat.  205,183  ;  this  J.,  1013, 
L003),  aud  the  mixture  is  evaxjorated,  neutralised, 
and  freeil  from  sulphurous  acid  ;  the  product 
can  be  used  as  a  cattle  food.  The  sulpliitc  lyes 
may  be  sulniutted  to  a  preliminary  treatment  with 
acifl  or  alkali,  which  enaljles  them,  after  neutralisa- 
tion and  separation  of  sulphurous  acid,  to  be 
evaporated  .separately  ;  this  product  also  can  be 
used  as  a  food  by  itself.  The  residual  liquid 
obtained  from  the  acid  and  alkali  treatment  of 
cellulose  may  be  treated  for  the  extraction  of 
resins,  tannin,  sugai',  eti-.,  Ijefore  being  mixed 
with  the  sulphite  liquor. — J.  11.  J. 

Food   producl  ;    Manufactured and   procvuis   of 

lirodu<;in<i  thr,  nam:  (i.  \on  Uigler,  Kolozsvar, 
Austria-ilungary.  U.S.  Pat.  1,118,317,  No\ .  21, 
1911.     Date  of  appl.,  May  22,  1913. 

SiSE  Fr.  I'at.  401,131  of  1913  ;  this  J.,  1914,  215. 

— T.  F.  B. 

ToumIo  /jrcservcn,  and  iiruccns  of  mak'uuj  lliu  name, 
(j.  Frerichs,  Ijomi,  (iernuiuy.  U..S.  Pat. 
1.119,203,  Dec.  1,  1914.  Date  of  appl.,  March 
19,  1911. 

SlOE  Fr.  Pat.  109,255  of  1911  ;  preceding.— T.  F.  U. 

Vc'jvlablc  c.dracl  similar  In  meat  cxlracl;  I'roriss  for 

preiMirintj  a .    G.  Ij'rcrichs.   Fr.  Pat.  409,373, 

March  7,  1914.  Under  Int.  Conv.,  March  23, 
1913. 

.See  Ger.  Pat.  209,813  of  1913  ;  this  J.,  1914,  :i30. 

— T.  F.  B. 

b'cvcrui/r    e.rlrailn  ;      Muniifaclurc    of .      J.    L. 

Ivellogg,  Battle  Cri;ek,  Mich.  Keissue  No. 
13,847,  Dec.  15,  1911,  of  U.S.  Pat.  1,097,720, 
May  20,  1911.     Date  of  appl.,  Oct.  22,  1914. 

See  this  .T.,   1911,  S03.— T.  F.  B. 

Deaiccatiiiij  onjanic  mailer.     U..S.   Pat.    1,118,844. 
See  I. 
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XIXb.— WATER  PURIFICATION;   SANITATION. 

Oxygen  in  vmlers  in  presence  of  niirUc  ;  Comparison 

of   methods    for    the    determination    of .     E. 

Elvove.      TT.S.  Pviblip  Health  Service.     Hvgienic 
Lab.,  Bull.  No.  90,  15 — 35.  Aug.,  1914. ' 

The  Levy  method,  in  which  the  amount  of  ferrous 
oxide  oxidised  is  determined,  gives  low  results  even 
if  nitrites  are  absent.  Tlie  acetate  mocliiication 
of  Winkler's  niethod,  in  which  potassium  acetate 
is  added  before  titration,  affords  more  accurate 
results  owing  to  depression  of  the  dissociation  of 
the  nitrous  acid  (compare  Hale  and  Melia.  this  J.. 
1914,  39).  Excess  of  potassium  acetate  should  be 
used,  and  15  min.  contact  allowed.  The  per- 
manganate modification  of  the  Winkler  method 
(Rideal  and  Stewart,  this  J..  1901,  841)  gave  very 
con.sistent  results.  When  solutions  of  oxalic  acid 
stronger  than  A'/50  were  used  low  results  were 
obtained,  liut  this  could  be  counteracted  by  the 
use  of  more  potassium  iodide  than  usual.  It  is 
recommended  that  0-45  grm.  of  potassium  iodide 
be  added,  and  that  the  excess  of  potassium  oxalate 
should  not  exceed  1  c.c.  of  a  1  "'„  solution.  The 
use  of  the  permanganate  method  has  the  further 
advantage  of  oxidising  the  organic  matter  in  the 
sample  before  the  iodine  is  liberated. — J.  H.  J. 


Ultra-violet  rai/s  and  their  application  for  the 
sterilisation  of  tvater.  M.  von  Recklmghausen. 
J.  Fi-anklin  Inst.,  1914,  178,  081—704. 

The  only  som-ce  of  ultra-violet  rays  suitable 
for  industrial  piu'poses  is  the  quartz  mercury 
vapour  lamp.  With  raj-s  from  such  a  source,  a 
fraction  of  a  second's  exposure  close  to  the  lamp 
is  sufficient  to  sterilise  Avater.  At  a  distance  of 
200  mm.  from  a  lamp  burning  at  00  volts  and  3-5 
amps.,  many  pathogenic  and  non-pathogenic 
bacteria  in  suspension  in  clean  ^^ater  were  killed 
in  10 — 50  seconds  ;  I'aramoecia  reci|uired  180 
.seconds  and  yeast  oOO  seconds.  Spores  were  1  -5 — 5 
times  as  resistant  as  vegetative  foi-ms.  The 
steriUsing  action  diminished  as  the  square  of  the 
distance  from  the  lamp,  and  was  independent  of 
temperatiu'e  between  0°  and  55°  C.  The  power 
of  the  rays  was  determined  l)y  placing  a  drop  of 
water  containing  Paramoceia  at  a  definite  distance 
from  the  lamp  and  observing  the  number  of 
seconds  required  to  kill  them.  A  photochemical 
method  was  also  used,  the  time  taken  to  blacken 
silver  citrate  paper  at  different  voltages  being 
noted.  The  lesults  by  the  t«'o  methods  agreed 
very  closely.  Several  forms  of  lamp  are  described, 
the  one  finally  adopted  to  secure  proper  contact 
of  the  water  with  the  rays  being  the  closed  U-shape. 
two  of  these  being  pla.ced  as  radii  in  a  circular 
tank.  Ultra-violet  rays  not  only  kill  bacteria,  but 
also  destroy  toxins. — J.  H.  J. 


Shell    fish  ;    Investigation    of    coastal    uaicrs    with 

special  reference  to  the  pollution  of .     K.  II. 

Creel.     U.S.  Hvgienic  Lab..  Bull.  No.  96.  Aug  . 
1914,  .5—14. 

The  sewage  of  tiulfport.  Miss.,  U.S.A.,  population 
7000.  is  discharged  into  Mississippi  Sound  one 
mile  from  the  shore.  Between  that  point  and  the 
shore  are  oyster  lieds.  and  in  most  cases  B.  coli 
could  be  detected  in  001  c.c.  of  the  shell  liquor. 
B.  coli  was  invariably  present  in  001 — 100  c.c. 
of  the  sea  water  aroimd  the  beds.  The  drainage 
from  the  cesspools  of  the  town  of  Biloxi  pen  dates 
into  an  aim  of  ]\lississippi  Sound.  Tlie  ojster 
lieds  are  situated  near  the  shore,  and  in  nearh-  all 
instances  B.  coli  was  present  in  001  c.c.  of'  the 
shell  liquor  and  in  a  few  cases  in  O-l- — 10  c.c.  of 
the  sea  water.- — J.  H.  J. 


Arsenic  sohdions   [dipping  baths]  ;  Blood  charcoal 

as  a  purifying  agent  for previous  to  titration. 

R.   J\r.   Ohapin.     J.   Ind.   Eng.   Chem.,    1914,   6, 
1002—1003. 

Arsenical  dipping  baths  may  be  satisfactorily 
purified  and  clecolorised  previous  to  titration  by 
digesting  the  acid  .solution  with  a  small  quantity 
of  blood  charcoal  (not  more  than  0-25  grm.  per 
25  c.c).  In  tests  it  was  found  that  arsenious  oxide 
was  sUghtly  adsorbed  and  oxidised  by  the  charcoal 
but  was  again  taken  into  solution  on  thorough 
washing.  If  total  ajsenious  oxide  is  to  be  deter- 
mined, the  amoimt  of  arsenious  oxide  oxidised 
must  be  ascertained  by  a  control  determination 
with  the  charcoal  used. — A.  S. 


Calc 


•iwn  and  magnesium  compounds  of  higher  fatty 
acids.     Haupt.     Sec  XII. 

Disposal  of  tannery  tvastc.     Roth.     Sec   XV. 

Seicage  disposal  and  use  of  tannery  tvastes.    Sniout. 
See  XV. 

Patents. 

Disinfecla)tts  and  other  chemicals ;   Apjiliancc  for 

mixing  icater  with  liquid .     W.  S.   Watson, 

East  Sheen,  Surrey.     Eng.  Pat.  26,918,  Nov.  22, 
1913. 

Two  pistons  mounted  on  the  same  shaft  work  in 
the  two  compartments  of  a  horizontal  cyhnder. 
One  compartment  communicates  with  the  inlet 
for  the  chemical  or  disinfectant  solution,  and  also 
with  an  outlet  leading  to  a  mixing  chamber  to 
Mhich  the  water  supply  is  also  admitted.  The 
other  compartment  commtmicates  wdth  a  valve- 
chest  and  slide-valve,  worked  by  the  pressure  of 
the  water  supply  and  admitting  water  to  the  two 
sides  of  the  piston  alternately  ;  the  pressure  of  the 
water  entering  behind  the  piston  causes  it  to 
travel  forward,  and  simultaneously  cau.ses  the 
piston  in  the  other  compartment  to  move  forward 
and  eject  the  disinfectant  into  the  mixing  chamber. 
As  the  piston  worked  by  the  watei'  pressure  reaches 
the  forward  end,  it  engages  a  tappet  rod  connected 
with  a  lever,  the  movement  of  A^hich  I'everses  the 
water-supply  valve. — J.  H.  J. 

Insecticide.  1.  F.  Peck,  Aubiu-n,  R.I.,  A.ssignor  t<j 
The  Veldop  Co..  Wilmington,  Del.  U.S.  Pat. 
1,119,036,  Dec.  1,  1914.  Date  of  appl.,  March 
7,  1914. 

Commercial  arsenic  (one  mol.)  and  slaked  Ume 
(2  mols. )  are  mixed  together,  a  little  free  lime  is 
added,  and  enough  water  to  form  a  pasty  mass. 
The  product  is  capable  of  being  mixed  with  larger 
quantities  of  water  in  which  it  remains  in  suspension 
so  that  it  can  be  sprayed. — J.  H.  J. 


Refuse  ;  Incineration  of  - 


Miill  verbrennungs- 
ges.  m.  b.  H.  "  Ve'suvio."  Fr.  Pat.  470,034, 
March  24,  1914. 

The  refuse  is  fed  into  a  hopper,  at  the  bottom  of 
which  is  a  screw  conveyor  to  feed  it  continviously 
on  to  the  giate  of  the  furnace.  The  furnace  ga.ses 
pass  behind  the  grate,  carrying-  the  light  cinders 
with  them,  whilst  the  heavy  cinders  fall  into  a 
bucket  below  the  grate.  The  heat  from  the  grate 
partially  dries  the  refuse  at  the  bottom  of  the 
hopper. — .1.  H.  J. 

Soya   beans  ;   Process  for  making   a  soluble  nitro- 
genous substaiice   [decolorising  agent]  from . 

E.  Dammer.     Fr.  Pat.  469,787,  Jan.  20,  1914. 

See  Ger.  Pat.  274,974  of  1913  ;  this  J.,  1914,  840. 
The  product  may  also  be  used  for  treating  boiler- 
feed    water   to    prevent   or   remove   incrustation. 

— T.  F.  B. 
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I'nglciirisiiu/   liquids;    I'roccnn   of .     C.    KniK. 

Frankfnit  on  .Maine,  Gcrniaiiv.  U.S.  l*;it. 
1.119,520,  Dec.  1.  Km.  I>at<;  of  appl.,  Dec.  12, 
1913. 

Skk  Eng.  Pat.  27.001  of  lOl.t  ;  this  .1.,  191  1,  710. 

— T.  F.  B. 

I'arijictilioii  <>/  liquids  ;    J'rocrss  of  and  tippiiralus 

lor    the .     (".     I>.     Landreth.     l»liila(i<-lphia. 

Kn^f.   Tat.  2(i2li,  Jan.  HI,   1014. 

.SliK  Fr.  I'at.   It;s.212  of  1011  ;    this  J..  1011,  071. 

— T.  F.  B. 

FHIrtiiiij    iriitrr    and    olhrr    liquids  ;    Process    <ind 

iippitrulus     for .       L.      I  jnden.       Vi:       Pat. 

4«9,H.5«.  .Maicli  11,  1011.  Under  Int.  C'onv.. 
Nov.  2.5.  lOi:!. 

Skk  Knj;.   Pal.    12i)(i  of   101  i  ;  this  .1..    1011.  OivS. 

— 'P.  F.  B. 

Hoii-Hfhold  refu«r  :  I'rocrss  far  scparatiii;/ iiiln 

romhu-slihli'  fibrnus  niiiHrr  unci  inro7nl)>islil>lr 
miiicr<il  tnnilir.  (i.  Ilidoux  and  J.  Bornhciiii. 
FY.  Pat.  lt)0,772.  .Maicli  10.  1011.  Under  Int. 
Conv..  .March  22.  101:;. 

Skk   Enu'.   Pat.   tiOOS  ot    101.;;  tliis  J.,    1014.  :;o. 

— T.  F.  B. 

Ai'iiundus  for  i)idirtili)iii  tlir  jirrsriirr  and  rsthniitiii;/ 
Ihr  proportion  of  a  qas  [firftlmnp]  itdmi.vcd  villi 
air  or  other  ynscs.     Kng.   Pat.  2().001.     Sec  ll.\. 

Prodwin(j  ti  blraeliiiuj.  disiiifnfin;/.  deodorisinij  or 
prescrviii;/  agent.     Enp.  Pat.  2(),72fi.    See  Yl. 

Ozoniscr  [for  sterilisiiiij,   etc].     Kng.    Pat.    27,258. 
Sec  XI. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  OILS. 

Baqwecil  ;  Bitter  principle  of  common .     B.  K. 

Nelson  and  O.  W.  ('rawford.     .1.  Anier.  ('hem. 
.See.,   1014.  36,  25:j()— 25138. 

I'l.^nts  of  Amlnosia  (trlrvrisifiiVm,  Linn.  (N.O. 
Composiltic).  yielded  a  \vhit<?  erystaUinc  siil)stanc'e, 
m.  \)t.  20S  ('.,  «liirl»  appeared  to  be  physiologii- 
ally  inactive,  and  a  hitter  .aniorplious  substance, 
probably  identical  with  absinthin  deriveii  from 
A.  absinlhium. — R.  tr.  P. 

Soliduyo    nemoralis  :    \'olatile   oil   of .     ]•'.    U. 

.Miller    and     M.     11.    Kskew.     J.    Anier.    ('hem. 
Soc.    1014,   36,  2538—2541. 

Te.v  samples  of  the  plant  yielded  from  0-24  to 
0-43%,  mean  0:{2%.  of  an  olive  green  oU  ;  optical 
rotation  in  100  mm.  tube.  — 14-82'  to  — 17-73  . 
The  chief  constituent  of  the  oil  is  a-pineue  (mixed 
dextro-  and  la!vo-modifications)  ;  acetic  and  sali- 
cylic a<'i<Is.  an  alcohol  existing  free  and  combined 
.•vs  acetat<»,  and,  probablv,  borneol  are  also  present 
(cf.      .Schinmiel's     Kept.,'     .\pril-Mav.      100(i.      (>3). 

— H.  G.  1". 

Saccharin  and  sodium  saecluirimdc  [sodium  suljili- 

aminobenzoate]  ;      Delenniiiation     of  .       U. 

Pazienti.    Annali  Chim.  Appl.,  1014,  2,290—294. 

The  purity  of  .saccharin  extracted  in  analytical 
work  may  be  determined  by  titration  with 
iV/10  sodium  hydroxide,  using  phenolphthalein 
as  indicator.  To  control  the  purity  of 
sodium  saccharinate  (sodium  o-sidphaminobenzo- 
ate,  XHj.SO j.C,H4.C02Na),    the  sodium  may  be 


determined  as  <hloride ;  or  saccharin  may  be 
precipitated  from  an  iwiueoiis  solution  of  the  salt 
by  means  of  ()')„  liydrochloric  acid,  a  correction 
being  .applied  to  allow  for  the  slight  solubility 
of  saccharin  (0-0103  grm.  per  100 f.c.)  in  acid 
of  this  concent I'ation  ;  or  a  solution  of  the  salt  may 
be  titrated  with  A'/ 10  silver  nitrate  in  presence  of 
potassium  cliromate. — A.  S. 

Addition  compounds  of  sulphuric  iieid  with  orijanic 
substances.     Kendall  and  Carpenter.     .Sec  111. 


I'atknts. 

Faliij   (U-ids.    cspcciiilhj   huljiric   iicid  ;     Process  for 

inn nufachiruKi .     Soc.  d"Etude  du  Carburx. 

Fr.  Pat.  4tiO..')52,  jMarch  9,  1011. 
Butyric  fermentation  is  etTected  by  suitable 
ferments  {Ami/lobacler.  Clostridium,  etc.)  wliich 
have  been  selected  methodically,  by  successive 
cultiu-es,  to  adapt  their  specific  properties  to  the 
material  to  be  treated.  Two  distinct  types  ot 
ferment  arc  used,  to  act  on  the  one  hand  on 
the  sugars,  cellulose,  amines,  proteins,  etc.,  and 
on  the  other  hand  on  the  amylaceous  materials; 
these  are  chosen  according  to  tlie  materials  to  be 
fermented.  In  the  treatment  of  sugar  beets,  tlie 
roots  are  made  into  a  pulp  with  water,  calcium 
or  magnesiunx  carbonate  is  added,  <ind  the  mass 
is  sterilised  ,at  100  t'.  at  least.  When  cool  it  is 
sown  with  about  10%  of  its  volume  of  liquid 
from  an  operation  already  in  progress  ;  fermenta- 
tion commences  after  a  few  hours  at  38" — 39^  (!., 
and  this  temperature  is  maintained  during  the 
entire  process,  which  occupies  from  8  to  15  days. 
Th(;  liquid  is  then  filtered  and  concentrated  in  a 
multiple-eltect  apparatus  until  a  saturat<-d  solu- 
tion of  calcium  Inityratc  is  obtained,  at  which 
stage  the  salt  becomes  insoluble  at  the  boiling 
point  ;  the  calcium  salts  are  .separated  from  the 
li([iiid  and  decomposed  by  mineral  acid,  and  the 
mixed  fattv  acids  are  fractionated  to  separate  the 
Inityric  acid  from  the  other  acids  formed.  Sugar 
lieets  containing  18%  of  sugar  wiU  yield  up  to  12% 
of  butvric  acid  b\-  this  process,  indicating  that 
the  amino  compounds  and  the  cellulose  have  also 
undergone  fermentation.  From  beet  or  cane 
niolasses  the  vield  of  butvric  acid  amo\mts  to 
40 — 48  %  of  the  convertible  substances. — T.  t .  B. 

Acelaldehjjde   from  aceti/Icnc  ;    Process  for   nuilcinij 

.     Farbenfabr.    vorm.    F.    Bayer    und    Co. 

Fr.  Pat.  400.407,  March  11,  1914.  Under  Int. 
Conv.,  March  15,  1913. 
Acetylene  is  passed  into  a  solution  or  suspension 
of  an  organic  sulphonic  acid  and  a  mercury 
compound,  or  of  a  mercury  salt  of  a  sulphonic  a.cid. 
In  either  case  a  free  mineral  acid  may  be  added. 
For  example.  2 It)  parts  of  mercuric  oxide  is 
heated  with  417  parts  of  o-chlorophenolsulphonic 
acid  and  583  parts  of  water,  and  acetylene  is 
passed  into  this  solution  at  30—35^  C.  ;  when 
the  absorption  of  the  gas  has  dmumshed  con- 
siderably, the  aldehyde  is  removed  by  seating 
or  by  means  of  steam.  The  yield  is  about  300 
parts.  The  solutions  of  sulphonic  acids  have  a 
high  power  of  hvdratation,  considerably  grea.ter 
than  that  of  solutions  ot  mineral  acids  of  the 
same  acidity. — T.  F.  B. 

Acetatdchyde  from  i/ases  obUiined  bij  dry  distilkdion 
of  coul,  li(jnite,  peat,  wood.  cte.  ;    Preparation  of 

.     J.   Behi-ens.     (Jer.   Pat.   270,7ti4,    March 

16,   1913. 
Thh    distillation    gases    are    mixed    with    carbon 
dioxide    and    heated,    whereby    the    ethylene    is 
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converted  into  acetaldehyde ;  the  aldekyde  is 
remo\'ed  as  soon  as  it  is  formed,  e.g.,  )iy  absorption 
with  potassium  bisulphite,  since  the  reaction  is 
reversible.  Four  to  five  vols,  of  carbon  dioxide 
.should  be  used  to  each  volume  of  ethylene  in  the 
gases  ;  greater  excess  results  in  the  formation  of 
carbon  monoxide  and  water  only.  The  -\iclds 
amount  to  about  50%  of  the  theoretical. — T.F.  B. 


Liquid  \iiidiv  cslcr]  ichich  is  an  ciicnjetic  solvent,  for 

many   substances  ;     Process  for   makiny   a . 

A.  Helbronner  and  Ci.  E.  Criquebeuf.  Fu-st 
Addition,  dated  May  oO,  1913,  to  Fr.  Pat. 
.164,t>4(3,  Jan.   18.   1013  (see  this  J.,   1014,  .502). 

THK  acetic  acid  present  in  dilute  solutions  is 
recovered  in  the  form  of  an  ester  of  low  boiling 
point,  Ijy  treatment  with  a  suitable  alcohol. 
This  process  may  be  appUed  to  waste  waters  of 
paper  works  or  vinegar  factories,  waste  Uquors 
from  the  manufacture  of  alcohol  from  cellulose, 
distiller}-  vinasses,  etc. — T.  F.  B. 


Derivulives  of  (Hum  inodi{li!/ilr]o.ri/arscnobeit:ene 
and  process  of  makiv;/  same.  G.  Korndorfer  and 
B.  Beuter,  Assignors  to  Farbwerke  vorm. 
^leister,  lyucius,  und  Briining,  Hochst  on  ilaine, 
Gei-manv.  Keissue  No.  13,848,  Dec.  15,  1014, 
of  U.S.  Pat.  1.0,53.300,  Feb.  18,  1913.  Date  of 
appl.,  Aug.   26,   1014. 

See  Ger.  Pat.  245.750  of  1011  :    this  J..  1012,  004. 

— T.  F.  B. 


Ar.scno-axo  compounds  and  jiroccss  of  makinij  same. 
V.  Ehrhch  and  1*.  Karrer,  Assignors  to  Farb- 
werke vorm.  .Meistcr.  Lucius,  und  Brihiing, 
Hochst  on  Jlainc.  Germanv.  V..S.  Pat. 
1.120.700,  Dec.  15,  1014.  Dateof  appl..  Fcli.  2. 
1914. 


See  Ger.  I'at.  271.271  of  1013 


this  J.,  1014,  502. 
~T.  F.  B. 


Alijilidtii  altlcln/dis  jn,m  </(/«(*•  obtained  lii/  the  dri/ 
distillalion  of  coal,  liiiiiite.  peat,  icood,  etc  ;  Pre- 
paration of .     J.  Behrens.  and  Norddeutr-che 

Hiitte  Akt.-Ges.     Fr.  Pat.  409.582.  ]March    12. 
1914.     Under  Int.  Conv.,  March  15.   1013. 

See  Ger.  Pat.  270,704  of  1013  ;  preceding. — T.  F.  B. 


Cocaive  isovaleriaiialc.  51.  Ovcrlath.  (  h;iilott(  n- 
berg.  and  ]\I.  Kiiincr.  Berlin.  Assignois  (o  1". 
Teicligraclicr,  Bulin.  and  Sa<  iluirinfabrik  A.-G. 
voim.  Fahlldg.  I^ist  unci  (  o..  f^'allkc-Wcftt)- 
hiisen,  Gemianv.  U.S.  J'at.  1. 120.233,  Dec.  8. 
1914.     Date  of  appl..  Sept.  0,  1912. 

Ske  Eng.  I'at.  10.750  of  1012  ;  this  J.,  1012.  844. 

— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photn;/ra])lne  j){ates  and  cinematograph  films  ;  Anti- 
halo  backings  for .     S.   Cocanari.     Fr.  Pat. 

400,218.  Jlarch  3,  1014.  Under  Int.  Conv., 
Dec.  3,  1013. 

Anti-halo  Ijackings  for  plates  or  films  arc  made 
of  an  insoluble,  indelible  substance,  of  "actinic" 
colour,  preferably  deep  blue  or  deep  violet.  It 
may  be  ap))lied  to  the  back  of  the  support  of  the 
emulsion  or  interposed  between  the  support  and 
the  emulsion.  1  f  it  is  undesh-able  to  use  a  separate 
backing,  the  support  itself  may  be  coloiu'cd  blue  or 
violet.— T.  l'\  B. 

liadiographit    plates;    Pluoreseenl and  process 

of  making  Ihnn.  K.  C.  Saleil.  First  Addition, 
ilated  .\lav  17.  1013,  to  Fr.  Pat.  468,800,  May  3, 
1913  (see  this  J.,  1914,  986). 

THJi  fl\ioiescent  filni  is  detached  from  its  support 
of  glass  or  metal  anil  coated  on  one  .side  with  a 
.sensitive  silver  salt  emulsion. — T.  F.  B. 

Pliotoviclri/  :    Process    of cspecialli/    applicable 

to  photography.  H.  Goetz.  Pi-.  I'at.  469,356, 
Mai-ch  0,  1014.      Under  Int.  Conv.,  March  8,  1913. 

This  process  consists  in  measuring  the  diameter 
of  the  pupil  of  the  eye  when  it  is  looking  at  the 
object  in  such  a  manner  that  at  least  half  of  the 
pupil  receives  directly  the  light  from  the  objec^t. 
In  one  form  of  the  process,  the  observer  sees  in 
a  mirroi'  the  image  of  his  eye  and  also  of  a  measuring 
scale,  whilst  in  another  form,  a  second  observer 
measures  the  size  of  the  pupil  from  its  image  in  a 
uurror. — T.  F.  B. 


Pholo</rophic-printi)ii/  process.  F.  E.  Ives,  Wood- 
clilie-on-Hudson,  '  K.J.  U.S.  Pat.  1,121,187, 
Dec.  15,  1914.     Date  of  appl.,  July  12,  1912. 

See  Fr.  Pat.  403.7:i7  of  1913  ;    this  J.,  1914,  441. 

— T.  P.  B. 

J'hotoi/raidii/  anil  <iiicniato<iraphi/  in  colours.  F.  W. 
DonisthoriH'.  Fr.  Pat.'470.l'7O,  March  27,  1014. 
Undi'r  Int.  Conv.,  March  28,  1013. 

See  Eng.    I'at.  7308  of   1013  ;  this  J.,   1014,  503. 

— T.  F.  B. 

t>ensilirc  jihotogrujihie  paper  and  process  of  making 
the  .some.  Process  for  Ihe  production  of  photo- 
i/raphie  prints.  \V.  Willis,  Blasted  Chart.  Kent. 
U.S  Pals.  1.120,420  and  1.120,580,  Dec.  8.  1914. 
Dates  of  appl.,  Sept.  22,  1013,  and  June  2,  1914. 

See  Eng.  Pat.  20,022  of  1913  :  this  J.,  1914,  980. 

— T.  F.  B. 


Wutir  or  other  liijuid  :  Method  of  roidcriiig  ■ — - — 
radio-actire.  J.  Landin.  Stockholm.  Enc.  Pat. 
2629,  Jan.  31.  1914.  Under  Int.  Conv.,  Feb.  10, 
1913. 

See  Fr.  Pat.  400,850  of  lOi:;  ;  this  J.,  1914,  864. 

— T.  F.  B. 


Condensaticii  wnd  analogous  processes.  E.  1.  du 
Pont  de  Nemours  Powder  Co.  Fr.  Pat.  469,405. 
March  9,  1914. 

See  Eng.  Pat.  5408  of  1914  ;  this  J.,   1914,  984. 

— T.  ¥.  B. 


XXIL— EXPLOSIVES;  MATCHES. 

Matches  :    iJetcciion   of  lehite   phosphorus    in . 

E.  B.  I'helps.     U.S.  Hygienic  Lah.,  Bull.  No.  90. 
Aug.,  1914,  51—54. 

Abot;t  ten  mateh  lieads  are  placed  in  a  test-tube 
which  is  half  filled  with  \vater  and  fitted  with  a 
rubber  stopper  holding  inlet  and  exit  tubes.  The 
test-tube  is  placed  in  boihng  water  and  a  current 
of  hydrogen,  piuified  bj-  passing  through  alkaline 
pyrogallol,  is  led  through  it  for  a  few  moments  at 
a,  time.  The  exit  tube  is  drawn  out  to  a  fine 
capillary,  and  is  electrically  heated  by  a  coil  of 
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wire  to  prevent-  condensation  of  moisture.  The 
capillary  end  enters  a  dark  chainl>rr  and  is  plared 
in  the  focus  of  a  microscope  of  about  12  cm.  focal 
length.  A  luminous  jet  at  the  tip  of  the  capillary 
is  evideui-e  of  the  presence  of  yellow  phosphoriis. 
About  01  mgrin.  of  phosphorus  in  the  quantity 
of  match  heads  taken,  can  lie  iletected.  The 
presence  of  nitrates,  chlorates,  hydroeen  sulphide, 
and  carbon  bisulphide  does  not  interfere  with  the 
test.— J.  H.  .1. 


INTENTS. 


Fr.     I'at. 


Explosive.        A.     E,     (^harbonneaux. 
409,752.  March  18,  1914. 

See  U.S.   Pat.   1,093,707  of   UHi  :  this  J.,    1911, 
569.— T.  F.  B. 


Explosives  ;    Oelalinised    prupellant  ■ 


.  Nobel's 
Explosives  Co.,  Ltd.  "  Fr.  Fats.  470.041  and 
470.042,  March  25.  1914. 

See  Eng.  Pats.  4940  and    1941  of   1913;  this  J., 
1914,   712.— T.   V.  B. 

Nilro  rferiVnh'rcs   of  tuliiene  ;    Proress  for  mukiiuj 

complex    liquid especially    applicable    to    the 

matiufaclure   of   explosives.     A.    E.    Verged.     Fr. 
Pat.  409,898,  May  81,  1913. 

See  Eng.  Pat.  17,128  of  1913  ;  this  .1..  1914,  S90. 

— T.  F.  B. 

Pyroxylin  aolvenl.     U.S.   I'at.    1,118,498.      Sec   V. 


of  acetylene ;  the  solvent  is  then  decanted  or 
distilled  and  tested  for  a<etylem'  with  aninioiiiacal 
cuprous  chloride,  a  flocculent  red  precipitate  of 
cuprous  carbide  indicating  water.  Nearly  all 
the  common  organic  solvents  are  suitable  after 
careful  desiccation  ;  the  calcium  carl)ide  is  tirst 
freed  from  occluded  acetylene  by  evaporating 
to  dryness  once  or  twice  with  a  little  anhydrous 
solvent.  Two  or  three  minutes  contact  of  the 
carbide  with  the  substance  and  solvent  are 
sufficient,  and  it  is  preferable  to  employ  a  solvent 
which  dissolves  the  substance  tested.  Cuprous 
chloi'ide  solutions  prepared  as  describ(!d  by  llosvay 
(this  J.,  1899.  1158)  are  recommended.  The  only 
substances  which  interfere  are  the  stronger  acids 
and  substaiicps  which  react  with  cuprous  salts, 
e.g.,  hydrogen  sulphide.  The  method  is  specially 
useful  for  detecting  water  in  volatile  organic 
hquids  and  is   sensitive  to  less  than   0-1   mgrm. 

— B.  C.  P. 

Detenniiialion  of  hydrogen  in  yas  mixlures  by 
means  of  colUiidal  palladium.  Burrell  and 
Oberfell.     See  11a. 


Determinulion  of  the  viscosity  of  ijus  oils. 
sou.     See  IIa. 


Hendrick- 


Itapid  determination  of  water  in  crude  petroleum, 
oil-fuel  and  similar  substances.  Shrewsburv. 
See  IIa. 

Test  for  toluene  in  benzol.     See  III. 


XXIII.-ANALYTICAL  PROCESSES. 

Methyl    red    as    an    indicator.     R.    T.    Thomson. 
Analyst,   1914,   39,  518—519. 

Metbyl  red  gives  a  sharper  end-point  than  methyl 
orange  when  the  two  indicators  are  tested  in  water 
with  acid  or  alkali,  and  its  sensitiveness,  unUke 
that  of  methyl  orange,  is  not  greatly  affected  by 
the  presence  of  neutral  salts,  such  as  sodium 
chloride  or  sulphate.  When  methyl  red  is  used 
as  the  indicator  in  the  titration  of  carbonates 
with  acids,  the  solution  must  be  boiled  after 
each  addition  of  the  acid  in  order  to  expel  free 
carbon  dioxide.  In  general,  methyl  red  most 
closely  resembles  htmus  in  its  indications,  but 
is  to  be  preferred  to  the  latter  owing  to  its  more 
decided  change  in  colour  with  alkahs  and  acids. 

— W.  P.  S. 


Copper  ;     Volumetric  determination  of  - 


in  its 
salts  and  many  of  its  alloys.  G.  Zuccari.  Annali 
Chim.  Appl.,  1914,  2,  287—290. 

The  solution  of  the  copper  salt  is  titrated  with  a 
solution  of  sodium  nitroprusside  (40-866  grms. 
NajFe(CN)5NO,2U20  per  htre  :  1  c.c.  =001  grm. 
Cu),  the  end  point  being  ascertained  by  a  spot 
test  on  filter  paper  with  ammonium  sulphide 
solution.  The  results  are  not  affected  by  the 
presence  of  free  acids  or  salts  of  Fe"',  Zn  (unless 
in  high  concentration),  Sn,  Al,  Pb,  Mn,  etc.,  and 
hence  the  method  may  be  apphed  directly  to 
solutions  prepared  from  copper  alloys  not  con- 
taining nickel  or  cadmium  :  any  ferrous  iron  must 
be  oxidised  with  nitric  acid.  The  concentration 
of  the  solution  should  not  be  higher  than  2 — 3%. 

— A.  S. 


Waier  ;    Qualitative  test  for  - 


by  the  acetylene- 
cuprous  chloride  reaction.  E.  B.  Weaver.  J. 
Amer.  Chem.  Soc,  1914,  36,  2462 — 2468. 

The  substance  to  be  tested  is  brought  into  con- 
tact \vith  calcium  carbide  in  presence  of  a  solvent 


Determination  of  the  degree  of  bleacliin;/  of  cilltilose. 
Sehwalbe.     See  V. 

Determination  of  Prussia)i  blue   in   cyanide  ntvd. 
Anderson.     See  VII. 

Determination  of  cuprous  and  cupric  sulphides  i?i 
mixtures  of  one  another.     Posnjak.     See  VII, 

Modifications  of  the  reduction  test  for  lungstic  acid. 
Torossian.     See  VII. 

Standard    specifications   for    methods    of   chemical 
analysis  for  plain  carbon  steels.     See  X. 

Standard  methods  for  metallographic  tests  of  metals 
[iron  and  steel].     See  X. 

Standard  specifications  for  [and  analysis  of]  spelter. 
See  X. 

Detection   of  oak  in  tannin  extracts  and  leathers, 
Bogers.     See  XV. 

Report  of  Committee  on  moellon  analysis.     Faust. 
See  XV. 

Strength  of  nitric  acid,  period  of  extraction,  and 
ignition  as  affecting  the  gravimetric  determination 
of  phosphoric  acid  in  soils.     Brauer.   See  XVI. 

Determination    of   resins    in    hops.     Schmidt    and 
others.     See  XVlll. 

The  pyknometcr  spindle,  a  new  instrument  for 
alcohol  determination.  Wiistenfeld  and  Foehr. 
See  XVIII. 

[Determination  of]  sulphates  in  flour.     Thomson. 
See  XIXa. 

Determination  of  oxygen  in  waters  in  presence  of 
nitrite.     Elvove.     See  XIXb. 
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[Jan.  15,  1915. 


Bl^iod  eJuircoal  as  <t  purifyiuy  agent  jor  arsenic 
solutions  [dipping  baths]  previous  to  titration. 
Chapin.     See  XIXb. 

Determination  of  saccharin  and  sodium  saccharinate. 
Pazienti.     See  XX. 

Detection  of  white  phosphorus  in  matches.     Phelps. 
See  XXII. 


Patents. 


Pyrometer  ;    Absorption  - 


G.    A.    Alder    and 


the   unabsorbed   gas   is   drawn   back   into   9   and 

measured.     The  diaphragm  on  again  rising  expels 

j    the  residual  gas  through  the  tube,  8,  to  a  liquid 

I    seal  (not  shown)  of  such  depth  that  the  gas  pressure 

!   is   sufficient   to   displace   also    the    spent   reagent 

from  the  absorption  chamber. — W.  F.  F. 

Aj>i>aratus  for  indicating  the  presence  and  estimating 
the  proportion  of  a  gas  [firedamp]  admixed  trith 
air  or  other  gases.     Eng.  Pat.  26,001.    See  IIa. 

Process  of  photometry.     Ft.  Pat.  469,356.  See  XXI. 


Gas  analysis  ;  Apparatus  for  automatic 
Westover,  Xew  York.  U.S.  Pat 
Sept.  29,  1914 


A.   O.   Cochrane,   Middlesbrough,   Yorks.     Eng. 

Pat.  27,633,  Dec.  1,  1913. 
The  luminous  rays  from  the  hot  body  are  focussed 
by  a  telescope  separated  into  two  parts  by  a  bos 
containing  the  Ught-absorbing  element.  This  may 
consist  of  a  wedge-shaped  glass  container  flUed 
with  a  solution  of  one  or  more  aniline  dyes,  or  of 
a  wedge  of  "  neutral  "  glass.  A  compensating 
wedge  of  plain  glass  eUminates  refraction.  The 
absorption  wedge  is  moved  by  a  rack  and  pinion 
until  the  Ught  is  just  cut  off,  a  quadi-ant  diaphragm 
assisting  in  the  determination  of  this  point.  The 
position  of  the  wedge  as  indicated  on  a  scale  is 
a  measure  of  the  temperature  of  the  hot  body. 

— W.  F.  F. 

Pyrometer  ;  Optical .     A.  C.  Burleigh,  Sewick- 

ley,  Pa.  U.S.  Pat.  1,119,571,  Dec.  1,  1914. 
Date  of  appl..  Sept.  3,  1914. 
A  STRIP  of  metal  through  which  an  electric  current 
passes,  is  surrounded  by  a  glass  cylinder,  and  a 
shield  is  provided  within  the  cylinder  having  an 
opening  ttoough  which  the  central  part  of  the 
strip  is  exposed,  and  through  which  the  heat  tints 
produced  on  the  strip  can  be  seen. — W.  F.  F. 


H.J. 


1,111,815, 
Date  of  appl.,  July  16,  1909. 

The  apparatus  (see  fig.)  is  particularly  adapted 
for  the  determination  of  carbon  dioxide  in  furnace 
gases.  The  various  parts  are  operated  auto- 
matically by  a  sys- 
tem of  levers  and 
cams  connected  with 
the  shafts,  1,  and 
18,  the  latter  being 
geared  to  the  shaft, 
1,  so  that  it  turns 
once  for  every  two 
turns  of  the  latter. 
As  the  flexible  dia- 
phragm, 16,  descends, 
the  gas  is  drawn 
from  a  storage  vessel 
through  the  distri- 
buting header.  4,  and 
rubber  tube,  8,  into 
the  measuring  cham- 
ber, 9,  any  excess 
being  expelled  to  the 
atmosphere  through 
the  tube,  10.  The 
diaphragm,  16.  then 
rises  and  when  the 
liquid  reaches  the 
tube,  10,  the  gas-inlet 
tube  is  closed,  and  a 
measured  quantity  of 
the  gas  is  trapped  in 
1:he  vessel,  9.  Further 
rise  of  the  diaphragm.  16,  expels  the  gas  into  the 
reagent  chamber.  25.  containing  some  steel  sponge 
to  increase  the  effective  surface  of  the  absorbing 
liquid.     The    diajihragm,    16,    now    descends    and 


•New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  *'  Journal  and  Patent  Litera- 
ture "  and  in  the  "  List  of  Patent  Applications."] 

J_     Smith,    R.    H.  :       Boilers,    economisers    and 
superheaters  :      their    heating    power    and 
efficiencv.      Royal   8vo,   pp.    136.     C.   Lockwood, 
London."     1914.     Net  7s.  6d. 

WelU,  G.  J.  and  Tayler,  A.  .7.  W.  :  The  Diesel 
or  slow-combustion  oil  engine.  2nd  ed.,  revised. 
8vo.  pp.  320.     Lockwood.     1914.     Net  7s.  6d. 

IIa       Cooper-Key  :    A  primer  on  the  storage  of 
petroleum  spirit  and  carbide  of  calcium. 
Phil.      Lippincott.     c.     128     pp.     12mo.       1914. 
$1  net. 

V      Oowland,  W.  :    The  metallurgy  of  the  non- 

*  ferrous  metals.  Phil.  Lippincott.  296  pp. 
ill.  pis.  8vo.      1914.      $5  net. 

Heat-treatment  of  steel  :  A  comprehensive 
treatise  on  the  hardening,  tempering,  anneaUng 
and  case-hardening  of  various  kinds  of  steel, 
together  with  chapters  on  heat-treating  furnaces 
and  on  hardness  testing.  N.Y.,  Industrial  Press, 
c.     10  +  278     p.     Diagrams.     8vo.     1914.     $2.50. 

Wagner,  F.  H.  :  Cleaning  of  blast-furnace 
gases.  164  pp.  iU.  diagrs.  (1  fold.).  8vo.  McGraw 
HiU,  N.Y.     1914.     $2. 

XI.     Watts,     O.     P.  :      Laboratory      course      in 
electrochemistry.      148     pp.     ill.     16mo. 
McGraw  Hill,  N.Y.     1914.     $1. 

XIXA.   Ernst,  De  W. :  Text-book  of  milk  hygiene. 
Royal  8vo.     BaiUifere.     London.     1914. 
Net  15s. 

Sherman,  H.  C. :  Food  products.  9-f594  pp.  ill. 
MacmUlan,  N.Y.     1914.     $2.25. 

J^JXB.     Hubbard,  C.  L.  :  Heating  and  ventilating 
plants.      2nd     ed.      300      pp.      8vo. 
McGraw  Hill,  N.Y.     1914.     $2.50. 

Price,  G.  M.  :  The  modern  factory  :  safety, 
sanitation  and  welfare.  8vo.  Chapman  &  Hall. 
London.     1914.     Net  17s. 

XXI.     Manilas,  R.  :    La  fotografla  a  luce  lampo, 
Casalmonferrato.     16°  fig.,  p.  viii,  136, 
con  16  tav.     1914.     Lire  2.50. 

Namias,  E.  :  Teoria  e  pratica  della  coloritura 
delle  fotografie  ed  ingrandimenti  di  ritratto  e 
paesaggio.  Casalnionterrato,  16°.  p.  vii,  112. 
1914.     Lire  2.50. 

YYJY       Fowle,  F.  E.,  jr.   comp.  :    Smithsonian 
physical  tables.     6th  rev.  ed.     Wash., 
D.C.     Smithsonian   Inst.     36  +  355    p.    O.     1914. 
$2. 

Moore,  F.  J.  :  Outlines  of  organic  chemistry. 
2nd  ed.  Cr.  8vo.  Chapman  &  Hall,  London. 
1914.     Net.  5s.  6d. 

•  Compiled  by  H.  Orevel  and  Co.,  33,  King  Street,  C'ovent 
Garden,  London,  W.C.,  from  whom  all  the  works  in  the  preceding 
list  can  be  obtained. 
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Official  Notice. 


ALCOHOL   FOR    INDUSTRIAL   PURPOSES. 

In  a  letter  dated  Atarcli  4,  1914,  addressed  to 
Mr.  C.  T.  Needham,  M.P.  (lion.  Secretary  of  the 
Association  of  Clianiber.s  of  Commerce  of  the 
U.K.),  the  Commissioners  of  Customs  and  Excise 
Lave  supplied  the  following  information  on  the 
subject  of  alcohol  for  industrial  piurposes  : — 

Alcohol  is  allowed  to  be  used  duty-free 
for  industrial  purposes  on  the  following  condi- 
tions : — 

1.  Methylated  spirit. — This  is  spirit  which  has 
been  denatured  by  licensed  or  authorised  makers 
under  the  supervision  of  the  Revenue  officials. 

It  is  of  two  kinds  : — • 

(a)  "  Industrial  methylated  spirit "  which  is 
a  mixture  of  strong  spirits  with  l/19th  of  its 
bulk  of  wood  naphtha  or  other  substance  or 
combination  of  suljstances  approved  for  the  purpose 

■  by  the  Commissioners.  The  mixture  can  only  be 
supplied  by  the  makers  to  persons  who  have 
the  authority  of  the  Commissioners  to  receive 
it  for  use  for  specified  purposes  in  any  art  or 
manufacture  carried  on  by  them. 

Except  when  the  quantity  to  be  received  is  very 
small  the  user  is  required  to  enter  into  bond 
for  the  proper  use  of  the  spirit,  and  under  any 
circumstances  the  premises  are  visited  from 
time  to  time  by  the  revenue  officers. 

(b)  "  Jliner.ilised  methylated  spirit  "  wliich  is  a 
similar  niixt\ire  to  (a)  except  that  the  proportion 
wood  naphtha  or  other  approved  denaturant  is 
l/9th  of  the  bulk  of  the  ordinary  spirit,  and  that 
in  addition  it  contains  not  less  than  o/Sth  of  one 
per  cent,  by  volume  of  approved  mineral  naphtha 
or  petroleum  oil.  This  mixture  is  used  in  those 
arts  and  manufactures  for  which  it  is  suitable 
and  in  connection  with  which  there  may  be  some 
objection  to  sanction  the  use  of  industrial  methyl- 
ated spirit.  With  the  authority  of  the  Com- 
missioners it  may  be  received  in  the  quantities 
required  in  such  cases.  The  risk  of  using  it  for 
potable  purposes  is  not  so  serious  as  in  the  case 
of  the  less  impure  mixture  (industrial  methylated 
spirit),  and  consequently  the  manufacturer  who 
employs  it  on  the  large  scale  is  not  in  ordinary 
circumstances  required  to  enter  into  bond,  but 
notwithstanding  tliis,  his  prendses  are  subject 
to  a  certain  amount  of  revenue  supervision. 
This  mixture  may  Ije  sold  by  licensed  retailers 
to  any  person  in  quantities  not  exceeding  4  gallons 
at  one  time,  and  in  fact  the  great  bulk  of  this 
description  of  the  spirit  is  dispo-sed  of  in  this  way. 
The  spirit  thus  sold  is  used  for  heating  purposes 
and  for  making  french  polish  in  comparatively 
small  quantities. 

2.  Duty  free  alcohol  other  than  metkylaled  spirit. — 
Under  Section  8  of  the  Finance  Act  1902,  the 
Commissioners  may,  subject  to  such  regulations 
as  they  may  make,  authorise  the  receipt  of  pure 
spirit  for  use  duty  free,  in  any  art  or  manu- 
facture in  which  the  use  of  spirits  is  required, 
and  where  it  is  proved  to  their  satisfaction  that> 
methylated  spirit  is  unsuitable  or  detrimental. 
The  conditions  which  have  been  unposed  are, 
as  far  as  possible,  adapted  to  the  circumstances 
of  each  case  ;  but  the  manufacturer  must  give 
bond  that  he  will  use  the  spirit  on  his  premises  for 
the  authorised  purpose  ;  an  account  of  the 
spirit  on  receipt  at  the  manufactory  must  be 
taken  by  a  revenue  officer,  and  before  use  it  must 
be  mixed  in  his  presence  with  such  denaturants 
as  may  have  been  approved  by  the  Commissioners 


in  connection  with  the  particular  manufactory. 

The  use  of  the  denatured  spirit  is  also  subject 
to  supervision  of  a  more  or  less  stringent  character 
according  to  the  extent  to  which  it  has  been  rendered 
imiit  for  consumption,  the  facilities  which  may 
exist  for  purifying  or  redistiUing  it,  and  other 
circumstances. 

Petrol  tax. — The  tax  on  petrol  is  levied  only 
on  spirit  used  to  supply  motive  power  for  motor 
cars.      The  amoinit  of  the  tax  is  : — 

For  private  motor  cars  .  .     3d.  per  gallon. 

For  motor  cars  standing  or  plying 
for  hire  (omniliuses,  taxi- 
cabs,  etc.),  trade  motor  vans, 
and  motor  cars  used  by  medi- 
cal men  in  their  professional 
duties    ..  ..  ..  ..      IJd.  per  gallon. 

As  a  matter  of  convenience  in  collecting  the 
revenue  from  spirit  used  in  motor  cars,  the  full 
duty  of  3d.  is,  as  a  rule,  paid  on  the  spirit  on 
dehvery  from  the  manufactory,  refinery,  or  ware- 
house, but  if  it  is  ultimately  used  for  a  purpose 
for  which  the  half  duty  spirit  is  applicable,  half 
the  duty  paid  is  allowed  as  a  rebat«  to  the  actual 
user.  In  the  case,  however,  of  persons  who  use 
over  500  gallons  per  annum  for  generating  power 
for  driving  taxi-cabs,  omnibuses,  and  trade  vans, 
arrangements  are  made  to  allow  them  to  receive 
the  spirit  from  bond  on  payment  of  half  the  fuU 
duty. 

No  tax  is  levied  on  any  spirit  used  for  the  genera- 
tion of  power,  or  for  motor  purposes,  other  than 
that  on  petrol  used  for  motor  cai's,  but  it  may  be 
observed  that  duty-free  alcohol,  except  in  the 
form  of  minerahsed  methylated  sphit,  is  not 
allowed  to  be  used  for  those  purposes. 


Liverpool  Section. 


Meeting    held    at    the    University,    on    Wednesday, 
November  25th.  1914. 


PROF.    E.    C.    C.    BALY   IN    THE    CHAIIi. 


THE  FUTURE  POSITION  AND  PROSPECTS 
OF  THE  BRITISH  CHEMICAL  TRADE, 
AND  THE  QUESTION  OF  CONCERTED 
ACTION  BY  MANUFACTURERS. 

The  Chairman  said  that  it  was  obvious  that  a 
situation  which  had  been  growing  up  for  the  past 
40  years  could  not  be  reorganised  to  meet  entirely 
new  conditions  at  a  moment's  notice.  One  of  the 
essential  reasons  for  the  paramount  position  of 
Germany  was  the  intelhgent  co-operatioii  between 
University  and  manufacturer,  a  co-operation  which 
was  conspicuous  by  its  absence  in  this  country. 
The  success  of  the  great  German  chemical  manu- 
facturing firms  was  very  largely,  if  not  entirely, 
due  to  a  progressive  policy,  rendered  possible  by 
the  possession  of  a  research  laboratory,  fully 
equipped  and  manned  by  a  very  efficient  and 
large  staff  of  University-trained  chemists.  In 
Great  Britain  each  University  turned  out  every 
year  a  number  of  fully  trained  chemists,  the 
average  product  of  the  English  University  being 
quite  equal  to  the  average  product  of  the  German  ; 
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the  Jbest  product  of  the  English  University  was 
superior  to  the  best  product  of  the  German 
University.  The  opening  for  research  chemists, 
fully  trained  in  the  most  modern  developments 
of  chemistry — an  opening  in  which  they  could 
make  good  use  of  their  knowledge — had  been 
practically  non-existent.  Even  supposing  that 
the  training  of  these  men  were  modified  on  the 
lines  which  had  been  suggested  on  many  occasions, 
what  woxild  happen  ?  The  man  would  be  expected 
to  carry  out  routine  analyses  or  to  watch  a  process, 
which  in  all  probabUity  was  as  stereotyped  as  the 
analytical  methods  themselves.  That  was  not 
the  ideal  for  which  they  in  the  Universities  trained 
their  men.  Their  best  men,  after  a  year  or  two 
of  research,  were  worthy  of  higher  things.  There 
was  in  this  country  the  raw  material  in  plenty, 
and  we  possessed  in  full  the  men  and  material  for 
entering  the  new  field  of  progressive  manufacture 
and  for  its  successful  tillage. 

The  great  difficulty  to  his  mind  lay  in  the 
individuality  of  manufacturers.  They  had  to 
learn  that  the  estabUshment  of  a  fully  manned  and 
equipped  research  laboratory  was  an  essential 
preliminary  to  the  erection  of  new  works.  The 
duty  of  the  research  staff,  at  first,  would  be  to 
devise  methods  for  the  production  of  such  com- 
pounds as  were  urgently  needed.  After  that,  they 
could  carry  out  work  with  the  view  to  discovering 
new  dyestufis,  for  example,  for  a  second  factor 
contributing  to  Germany's  success  had  been  the 
continuous  introduction  of  new  products.  One 
point  he  urged,  namely,  directly  a  particular 
process  had  been  proved  to  be  successful  and 
economically  sound,  it  passed  out  of  the  experi- 
mental stage  and  needed  no  further  control  by  the 
research  staff.  That  research  staff  should  be  well 
paid  and  should  not  be  expected  to  be  responsible 
for  any  process  after  it  had  become  stereotyped. 

One  essential  factor  was  the  financial  factor. 
The  demand  for  drugs  and  dyestuffs  was  urgent, 
and  the  manufacturer  who  undertook  that  work 
should  not  be  expected  to  invest  large  sums  of 
money  in  the  establishment  of  a  research  labora- 
tory and  the  erection  of  plant,  if  at  the  end  of  the 
war  the  Germans  were  able  to  undersell  him  at 
every  turn.  Yet  the  drugs  and  dyestiifis  must  be 
produced.  Surely  if  the  nation  demanded  those 
products,  it  must  guard  those  manufacturers  against 
financial  loss.  He  suggested  that  any  substances 
produced  under  the  new  scheme,  should  be  pro- 
tected by  a  tariff  to  be  terminable  after  a  limited 
number  of  years.  The  tariff  should  continue  in 
force  for  sufficient  time  to  enable  the  manufac- 
turers to  arrive  at  the  best  economic  conditions  of 
work,  and,  in  short,  firmly  to  establish  them- 
selves. 

Mr.  J.  W.  Paton  stated  that  he  was  a  manu- 
facturer of  metal  poUshes,  boot  polishes,  and  card- 
board boxes  of  all  descriptions.  In  addition  his 
firm  were  printers  and  enamellers  of  tin  plate, 
and  manufacturers  of  all  kinds  of  tin  boxes  and 
canisters.  They  also  made  certain  lines  in  toys 
which  were  protected  by  patents  and  copjTight 
designs.  At  the  present  time  they  were  not 
dependant  on  the  Continent  for  anything  they 
used.  They  had  their  own  sUica  mines  in  America. 
Where  they  held  patents  and  special  designs  they 
had  been  able  to  maintain  their  trade,  but  for 
Unes  which  were  not  in  any  way  protected  they 
had  found  it  impossible  to  compete  with  Germany, 
the  latter  country  having  flooded  the  market  with 
goods  which  appeared  to  be  sold  practically  at 
cost  price.  The  exceptional  facOities  which 
German  manufacturers  had  always  received  from 
their  Government  and  from  their  Banks  had 
made  it  impossible  for  English  manufacturers  to 
stand  against  them.  Since  the  war  broke  out, 
many  mechanical  toys  and  tin  goods  had  been 
unobtainable  in  this  country,  and  in  several  cases 


large    buyers   had   asked   them   to   make   certain 

articles  which  would  necessitate  a  considerable 
increase  in  their  plant  and  premises.  The  buyers 
were  at  present  wiUing  to  pay  a  fair  price,  but  none 
of  them  would  give  contracts  for  a  lengthy  period, 
or  guarantee  to  continue  their  business  when  the 
war  was  over.  Until  an  adequate  measure  of  pro- 
tection was  afforded,  there  would  be  no  whole- 
hearted response  by  EngUsh  manufacturers  to  the 
appeal  to  compete  with   Germany. 

Dr.  E.  F.  Armstrong  thought  the  war  had 
given  the  younger  members  of  the  Society  a  great 
opportunity  to  assert  themselves.  He  deprecated 
the  prevailing  custom  of  appointing  committees 
akin  to  Boyal  Commissions  as  leading  to  very 
little  constructive  progress,  and  urged  that  the 
Society  should  make  greater  use  of  its  young  and 
active  members. 

He  emphasized  the  need  of  research  in  industrial 
chemistry,  and  drew  attention  to  such  recent 
achievements  in  appUed  chemistry  as  the  produc- 
tion of  artificial  silk  and  of  synthetic  ammonia  as 
illustrating,  firstly,  the  practical  value  of  such 
research,  and  secondly,  that  English  chemists  were 
quite  able  to  take  their  part  in  it.  He  claimed 
that  the  industries  in  which  Britain  was  still  pre- 
eminent were  those  in  which  the  best  procurable 
technical  staff  was  employed,  and  which  kept 
their  knowledge  up  to  date.  On  the  other  hand 
instances  could  be  cited,  particularly  in  Lancashire, 
where  the  technical  staff  had  been  neglected  and 
the  industry  ruined  by  German  competition.  The 
large  German  firms  had  gone  very  far  in  writing 
off  part  of  their  profits  and  putting  this  money  into 
research,  and  this  poUcy  had  paid  them  many 
times  over. 

Manufacturers  of  all  kinds  should  be  made  to 
reahse  what  they  stood  to  gain  by  employing 
fully  trained  chemists.  Half-trained  men  by 
themselves  were  of  very  Uttle  value,  and  the 
Universities  must  give  the  industry  their  best  men. 
They  wovdd  lose  the  confidence  of  manufacturers 
if  they  turned  out  a  mediocre  product,  and  they 
had  suffered  in  the  past  because  they  had  done 
this.  There  was  a  great  chance,  particularly  for 
the  Northern  Universities,  to  produce  the  really 
practical,  well-informed,  diUgent,  and  modest  type 
of  chemical  engineer. 

Mr.  W.  P.  Thompson  mentioned  somie  cases  he 
had  come  across  lately  illustrating  the  loss  many 
English  firms  incurred  from  never  employing  an 
expert  chemist.  In  one  case  a  firm  had  been 
paying  for  years  to  have  a  waste  product  removed 
from  the  works,  but  careful  examination  had 
resulted  in  its  being  sold  recently  at  £5  per  ton. 
In  another  case  the  manufacturer  had  declared 
that  everything  to  be  known  about  their  product 
was  known. 

Dr.  AXLMAND  agreed  with  the  Chairman  that 
the  question  was,  in  its  broadest  sense,  bound 
i  up  with  the  type  of  technical  chemist  produced 
by  the  Universities.  Whilst  the  English  Univer- 
sities produced  men  as  well  trained  in  every  way 
as  did  the  German  Universities,  Uttle  or  no  attempt 
was  made  to  turn  out  men  similar  to  those  pro- 
duced by  the  German  Technical  High  Schools — 
namely,  chemical  engineers.  He  thought  the 
newer  English  universities  should  teach  technical 
chemistry  on  the  broadest  possible  lines  without 
too  much  specialisation — general  chemical  engin- 
eering should  be  the  basis  of  the  course.  Such 
a  method  would  be  more  smtable  to  EngUsh 
conditions  than  the  way  adopted  at  I,eeds  (special- 
isation under  experts  in  one  or  two  branches)  or 
at  the  ^Massachusetts  Institute  of  Technology  at 
Boston  (short  courses  on  a  large  nimiber  of  special 
subjects).  He  was  convinced  that  chemists  of 
that  type  were  just  as  much  wanted  as  men  with 
a  more  piuely  theoretical  training,  and  would  be 
welcomed  by  "chemical  manufacturers. 
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Mr.  H.  E.  Potts  said  that  an  important  factor  in 
determining  tlio  supremacy  of  Ciormany  in  tlie  fine 
chemical  industry  was  tlie  extraordinarily  close 
network  of  patents  ;  he  had  found  in  some  cases 
OS  many  as  twenty  patents  dealing  with  one  or 
two  drugs  alone.  Possibly  that  wa-s  not  the  cause 
of  German  success  but  only  a  symptom  of  it ; 
still  British  manufacturers  would  not  have  much 
chance  till  they  adopted  similar  measures.  It  was 
true  tliat  the  working  clauses  of  the  1907  Patents 
Act  had  attacked  the  problem,  but  after  all,  in  the 
case  of  fine  chemicals,  did  it  matter  very  much 
where  they  were  made  ?  In  any  case  the  labour 
employed  was  practically  negligible  compared  to 
the  cost  of  the  materials  and  expert  supervision 
and  research.  Further,  the  various  steps  in  the 
manufacture  of  a  compUcated  drug  might  be 
covered  by  separate  patents,  and  possibly  only  the 
final  stage  worked  in  this  country.  For  example, 
salvarsan  was  manufactured  in  this  country  only 
so  far  as  the  final  st-age  was  concerned,  i.e.  the 
reduction  of  the  /i-hydroxyaminophenylarsinic 
acid  to  dihydroxydiamino-arsenobenzene.  The 
intermediate  product  was  imported  from  Ger- 
many. The  remedy  appeared  to  be  rather  in 
the  direction  of  easy  compulsory  licenses,  to  enable 
British  manufacturers  to  obtain  a  share  of  the 
business,  than  in  the  direction  of  compulsory 
working  by  the  patentee.  This  latter  often  merely 
meant  that  a  works  was  established  here  to  carry 
out  an  illusory  working  sufficient  to  satisfy  the 
law.  A  step  had  already  been  taken  in  the  former 
direction  by  the  present  Government  in  their 
Temporary  Act  to  deal  with  patents  held  by  alien 
enemies.  Mr.  Potts  then  proceeded  to  explain 
the  provisions  of  this  Act  in  some  detail,  giving 
actual  examples  from  his  own  experieiice  beforo 
the  Comptroller  of  Patents  (see  this  Journal, 
1914,  pp.  813,  847,  899,  1037,  1118.) 

Mr.  G.  CitRRUTHERS  Thomson  said  that,  looking 
back  on  his  own  experience  in  engineering,  it 
seemed  to  him  that  what  was  wanted  was  a  little 
more  enterprise  and  foresight  among  the  manu- 
facturers. Unless  they  had  a  good  head  draughts- 
man with  a  good  staff  in  the  drawing  office,  they 
would  not  do  well  in  the  works.  Likewise  in  the 
chemical  industry,  unless  the  manufacturers  had 
a  good  head  chemist  in  their  scientific  department, 
they  were  not  likely  to  do  well  in  their  factories 
and  could  not  do  much  in  the  way  of  improve 
ment.  More  education  of  the  manufacturers  was 
wanted.  A  great  many  had  the  means  but  not 
the  will  to  employ  and  pay  for  the  brains  ;  but 
that  was  often  caused  by  ignorance  of  the  value 
of  men  with  brains  and  skill  to  the  business. 
Again  in  the  chemical  industry,  the  engineer 
with  a  knowledge  of  chemistry  was  not  appreciated 
as  he  ought  to  be,  to  assist  the  works  manager 
and  chemist  in  bringing  to  a  successful  issue  the 
processes  required  to  make  profitable  the  dis- 
coveries and  improvement  made  by  the  scientific 
department.  The  engineer  should  be  one  with  a 
knowledge  of  chemistry  and  not  a  chemist  with 
a  knowledge  of  engineering. 

Prof.  B.vr.Y  felt  that  it  was  too  much  to  expect 
a  chemist  also  to  be  an  engineering  expert.  High 
efficiency  in  both  sciences  appeared  to  be  too  high 
an  ideal  to  look  for  in  any  one  man.  He  suggested 
that  what  was  really  needed  was  that  the  two 
types  should  be  attached  to  the  staff  of  the  works, 
the  research  chemist  and  the  engineer.  Each  of 
these  men  should  know  a  httle  of  the  other's 
subject  so  that  they  would  be  able  to  meet  and 
discuss  problems  without  either  of  them  being 
entirely  ignorant  of  the  other's  field.  The  modern 
training  of  both  types  of  men  was  very  severe, 
and  it  was  not  possible  that  any  one  individual 
could  become  proficient  in  both.  The  right 
method  to  adopt  was  to  give  both  men  a  syrupa- 
hetic   understanding   of   each   other's   work   and 


thai  both  should  be  attached  to  the  staff  of  every 
progressive  manufacturer. 


New  York  Section. 


Meeting  held  at  Rumford  Hall,  Chemisls'  Buildimj, 
on  Friday,  November  2Qth,  1914. 


MR.    O.    W.    THOMPSON    IN    THE    CHAIR. 


TITANIUM   AND    ITS   EFFECTS   ON   STEEL. 

BY   GBORGE   P.    COMSTOCK. 

(Abstract.) 

Titanium  is  widely  distributed  in  the  earth's 
crust  in  small  quantities  and  is  always  found 
as  an  oxide,  its  principal  ores  being  rutile,  the 
fairly  pure  dioxide,  and  ilmenite,  a  mixture  of 
iron    and    titanium    oxides.     One    of    its    chief 

EecuUarities  is  the  readiness  with  which  it  com- 
ines  with  nitrogen.  It  is  one  of  the  very  few 
elements  which  will  "  burn  "  in  an  atmosphere 
of  nitrogen.  Its  dioxide  is  one  of  the  most 
stable  compounds  known,  and  great  energy  is 
required  to  decompose  it.  Thus  it  follows  that 
when  titanium  is  separated  from  its  oxygen,  it 
will  readily  re-combine  with  it,  with  evolution 
of  heat.  The  value  of  titanium  in  the  steel 
industry  is  due  largely  to  the  fact  that  its  dioxide 
is  so  much  more  stable  than  iron  oxide  that  its 
action  in  "  deoxidising  "  melted  steel  is  very 
powerftd.  ~    .    •, 

The  reduction  of  the  natural  oxides  is  effected 
either  by  reduction  with  carbon  by  means  of  the 
electric  arc,  or  by  an  alumino-thermic  reaction. 
The  former  process  deUvers  the  titanium  in  the 
form  of  a  cai'bide,  while  the  latter  produces  an 
aUoy  of  titanium,  aluminium,  and  iron.  The 
carbide  is  the  form  most  generally  used. 

MetalUc  titanium  when  heated  to  redness  m 
nitrogen  forms  titanium  nitride,  but  when  heated 
in  air  only  the  oxide  is  formed.  The  mtride 
is  slowly  converted  to  the  oxide  when  heated  to 
redness  in  air,  but  the  carbide  burns  vigorously  m 
air,  forming  dioxide.  The  reverse  reaction  takes 
place  only  at  very  high  temperatures.  Even 
at  the  temperature  of  the  blast  furnace  titaniferous 
ores  do  not  give  more  than  1%  of  titamum  in 
the  pig  iron.  This  is  probably  present  partly  as 
carbide  and  partly  as  cyanonitride.  Although 
in  the  blast  furnace  titamum  nitride  is  sometunes 
formed,  it  is  not  present  in  the  titamum-carbide 
alloy  used  in  treating  steel,  for  at  the  temperature 
of  the  electric  arc  furnace,  in  which  this  aUoy 
is  made,  with  a  reducmg  atmosphere  and  excess 
carbon,  the  nitride  is  dissociated  m  favour  of  tbe 

For  general  eilectiveness  titanium  is  the  best 
of  the  various  deoxidisers  for  steel.  The  carbide 
gives  results  quite  as  good  as  the  pure  metal 
and  is  much  cheaper.  A  material  is  sold  at  b  cents 
per  lb.  containing  15  to  20%  Ti,  and  known  as 
"  Ferro  Carbon-Titanium."  It  consists  of  micro- 
scopic particles  of  titanium  carbide  held  m  a 
matrix  sunilar  to  grey  cast  iron.  When  added 
to  melted  steel  the  matrix  dissolves  qmckly,  and 
the  particles  of  titanium  carbide  are  rapidly 
diffused  through  the  bath,  where  they  react 
vigorously  on  the  oxygen. 

The  aluminothermic  alloy,  which  contains  very 
Uttle  carbon,  is  an  alloy  of  aluminium  and  titamum 
in  u-on,  and  hence  its  use  involves  the  production 
of  the  effects  of  both  these  elements.     The  chiet 
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objection  to  its  use  is  the  harmful  eftect  of 
aluminium  in  hindering  the  removal  of  oxide  and 
slag  enclosures. 

Titanium  oxide  acts  as  a  flux  for  silicates  and 
other  slags  that  may  be  in  the  steel.  The  best 
cleansing  action  is  obtained  when  the  titanium 
is  added  without  aluminium,  or  in  the  form  of 
the  carbide  rather  than  as  the  aluminothermic 
alloy.  The  latter  should  only  be  vised  in  the  few 
rare  cases  where  the  addition  of  the  carbon  of  the 
alloy  would  be  undesirable.  In  soft  steels  the 
increase  in  carbon  from  this  addition  would  not 
be  more  than  about  0-01%,  so  that  the  cases 
where  this  would  make  any  material  difference 
are  very  few  indeed.  Practically  all  the  titanium 
used  in  steel  in  America  at  the  present  time  is  in 
the  form  of  ferro  carbon-titanium,  a  large  per- 
centage being  used  for  rail  steel,  although  its  use 
in  other  steels  is  growing  steadUy. 

"  Titanium  steel,"  properly  speaking,  is  not 
made  commercially  at  present.  Such  a  title 
naturally  implies  a  steel  whose  properties  are 
dependent  to  an  appreciable  extent  on  a  certain 
content  of  titanium.  The  advantages  of  the 
titanium-treated  steels  as  made  to-day  are  due 
to  greater  soundness,  cleanness,  and  less  segrega- 
tion, and  not,  as  far  as  is  known  at  present,  to 
the  small  amount  of  titanium  left  in  the  metal. 
In  no  case  has  over  0025%  of  titanium  been  found 
in  any  sample  of  titanium-treated  steel  analysed 
at  our  laboratories.  It  is  very  difficult  to  make 
steel  absorb  more  than  0-025%  titanium  under 
the  usual  conditions  of  manufacture,  and  no  use 
hag  yet  been  found  tor  steel  containing  larger 
quantities  that  would  warrant  the  attempt  to 
produce  commercially  a  real  "  titanium  steel." 

Steels  made  by  the  Bessemer,  open-hearth, 
or  crucible  processes  are  treated  with  titanium, 
but  most  of  this  element  is  vised  in  open-hearth 
steel.  The  alloy  is  furnished  in  various  sizes, 
from  lumps  of  about  1  in.  diameter  to  powder, 
according  to  the  quantity  of  steel  to  be  treated 
at  one  time,  and  for  the  best  results  it  must  be 
added  to  the  melted  steel  as  it  flows  from  the 
furnace  to  the  ladle.  After  the  addition  the  steel 
must  be  kept  in  the  ladle  for  from  3  to  10  minutes, 
depending  on  the  size  of  alloy  used  and  the  mass 
of  steel  treated.  Then  the  steel  is  teemed  as  usual 
into  the  movilds  where  no  further  additions  should  be 
made.  The  amount  of  alloy  recommended  for 
use  in  rail  steel  is  13  lb.  per  ton,  which  means  an 
addition  of  01%  of  metallic  titanium.  A  higher 
grade  alloy  is  not  used  liecause  its  rate  of  solution 
in  the  melted  steel  is  slower.  The  price  of  rails 
treated  in  this  way  is  increased  about  5%.  For 
castings  and  soft  steels  a  smaller  amount  of  alloy 
may  be  added.  Low-carbon  steels  always  contain 
blowholes  even  if  treated  with  titanium,  but  the 
steel  being  normally  cleansed  by  the  titanic  oxide, 
they  are  free  from  slag  and  are  closed  up  when 
the  ingots  are  worked.  If  they  become  oxidised, 
however,  or  contain  slag,  they  will  open  up  as 
seams  or  remain  as  slag  inclusions  in  the  metal. 
It  is  well  known  that  if  steel  is  completely 
deoxidised  and  no  blowholes  are  formed,  a  large 
shrinkage  cavity,  or  "  pipe,"  will  form  in  the 
centre  of  the  upper  part  of  the  ingot.  Titanium 
may  cause  piping,  as  well  as  other  deoxidisers, 
but  by  properly  designing  the  moulds  piping  may 
be  controlled  so  as  not  to  give  much  trouble. 

The  dependence  of  segregation  on  deoxidation 
is  less  obvious  than  that  of  soundness.  Primarily, 
segregation  is  due  to  selective  freezing.  The 
freezing-point  diagram  of  the  iron-carbon  alloys 
shows  that  with  ordinary  st-eel  the  first  metal  to 
freeze  is  of  lower  carbon  content  than  the  remaining 
liquid,  and  the  last  liquid  to  freeze  is  of  higher 
carbon  content  than  the  already  frozen  solid. 
But  with  well-deoxidised  steel  this  selective 
freezing   takes   place   in   a   quiet   mass   of   pasty 


material,  and  the  higher-carbon  liquid  is  so 
intricately  entangled  in  the  lower-carbon  soUd 
that  it  does  not  have  chance  to  gather  in  the 
centre  of  the  ingot  to  any  great  extent,  and  is 
finally  frozen  together  with  the  lower-carbon 
material.  If  this  steel  is  not  well  deoxidised,  but 
gives  off  gas  during  solidification,  the  gas  rises 
and  opens  up  passages  through  the  steel,  taking 
with  it  a  little  of  the  higher-carbon  liquid  towards 
the  top  and  centre  of  the  ingot  and  leaving  the 
solid  lower-carbon  material  behind.  This  action 
will  result  in  the  formation  of  a  large  body  of 
higher-carbon  material  in  the  upper  part  of  the 
ingot,  or,  in  other  words,  there  will  be  excessive 
segregation.  Phosphorus  is  subject  to  this  action 
in  the  same  way  as  carbon,  and  sulphur,  existing 
in  the  steel  as  small  non-metallic  globules  com- 
posed of  a  mixture  of  iron  and  manganese  sulphides 
with  a  freezing  point  not  much,  if  any,  higher 
than  that  of  the  metal,  is  even  more  affected. 
For  this  explanation  of  the  relation  between 
segregation  and  oxides  in  steel  the  writer  is 
indebted  to  Mr.  N.  Petinot,  Metallurgist  of  the 
Titanium  Alloy  Manufacturing  Co. 

Aluminium  and  probably  also  vanadium  and 
silicon  have  an  effect  on  segregation  similar  to  that 
of  titanium,  but  with  vanadium  the  cost  would  be 
higher,  and  with  silicon  and  aluminium  impurities 
would  be  added  to  the  steel.  In  most  rail  steel 
that  has  been  properly  treated  with  titanium, 
very  small,  hard,  angular  pink  inclusions  can  be 
found  with  the  microscope.  These  are  titanium 
nitride,  possibly  contaminated  with  carbide. 
An  average  of  many  nitrogen  determinations 
on  titanium-treated  rails  shows  a  distinctly  lower 
amount  present  in  solution  in  the  metal  than  in 
untreated  rails.  If  it  is  assumed  that  nitrogen 
has  an  injurious  effect  on  steel,  the  lower  amount 
must  be  an  advantage,  for  even  if  the  wliole  amount 
removed  from  the  metal  itself  is  still  present 
in  the  pink  inclusions,  it  could  have  no  more  ill 
efiects  in  this  form  than  any  other  non-metalUc 
inclusions  of  the  same  size.  As  the  titanium 
nitride  inclusions  are  never  found  segregated  in 
groups  or  streaks,  like  alumina  and  silicates,  but 
are  always  very  small  and  thinly  scattered,  their 
weakenmg  effect  on  the  metal  is  practically 
negligible.  They  have  been  found  in  titanium- 
treated  steel  axles  as  well  as  rails,  but  not  in  steel 
castings  or  soft  steels,  where  smaller  amounts  of 
titanium  have  been  used. 

Some  so-called  "  titanium-treated  "  steels  have 
not  been  any  better  in  regard  to  segregation  than 
the  average  untreated  steel.  These  have  con- 
stituted, however,  an  insignificant  percentage  of 
the  total  number  examined  in  these  laboratories. 
In  every  case  these  segregated  "  treated  "  rails 
have  not  shown  a  titanium  content  of  over  0  005  % 
(while  the  average  treated  raUs  are  well  above  that 
figure),  and  the  pink  nitride  inclusions  have  also 
been  absent.  These  facts  indicate  that  not 
enough  titanium  was  added  to  produce  the  usual 
effects.  In  the  case  of  deoxidation  of  steel  with 
titanium  an  excess  of  probably  at  least  0  005% 
is  necessary. 

Forty-two  samples  of  plain  and  treated  open- 
hearth  steel  rails  have  been  exhaustively  tested, 
physically  and  chemically,  in  these  laboratories. 
The  samples  have  all  been  taken  from  the  "  A 
rails  "  or  first  rails  rolled  from  the  ingots,  after 
the  visual  discards  from  their  tops,  thus  representing 
ia  each  case  metal  from  the  top  part  of  an  ingot, 
which  would  show  the  greatest  amount  of  segrega- 
tion and  impurities.  The  samples  were  always 
taken  in  pairs,  one  treated  and  one  untreated 
from  each  rolling,  so  that  in  the  final  comparison 
the  influence  of  the  conditions  of  manufacture 
could  be  as  far  as  possible  elimmated.  The  final 
averages  of  the  results  are  here  tabulated. 
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Chemical  analyses  were  made  at  four  places 
on  each  rail — at  top  of  head,  centre  of  head,  web, 
and  flange.  The  lowest  and  highest  figures  for 
each  rail  were  averaged  together,  giving  the 
average  low  and  high  results  : — 


Uu'rcitcl  rii.  . 

Treated 

rails. 

Low. 

High. 

Low. 

High. 

Carbon    

ACaiicane^e   

Phosphorus 

Sulphur  

Silicon 

0-58 
0-71 

0-01  a 
on.i2 

0U7 

0-82 

0-78 

n-028 

0-058 

0-131 

0-63 

0-75 

0-018 

0-031 

0090 

0-76 

0-79 

0-023 

0-040 

0-099 

The  following  flg\ires  relate  to  tests  on  the  head 
of  the  rails  : — 


Untreated  rails. 


Treated  rails. 


Elastic  limit    

Ultimate  strength 

Elongation  

Rcihution  of  area    

Brinrll  hardness 

Imivact  resisUince  (Fremont 

'machine) 

Endurance  (A) 

Endurance  (B) 


50.071 
118,138 
12-8% 
14-3»„ 
220 

1-47 

1312 

16,550.920 


59,738 
124,857 
13-1% 
15-4% 
226 

1-58 

1280 

23.923,628 


(A)  By    Landaraf-Turncr    machine.      Alternate    bendings  en- 
dured before  fracture. 

(B)  By  White-Souther  machine.    Revolutions  before  fracture. 

The    improvement   in   other   rails,    from    lower 

Eositions  in  the  ingots,  would  be  much  less  marked, 
ut  the  rails  that  give  most  of  the  trouble  in  service 
are  the  segregated  "  A  "  rails,  and  these  are 
rendered  practically  as  uniform  and  homogeneous 
as  the  other  rails  by  treatment  with  titanium. 
Titanium-treated  rails  are  not  better,  probably, 
than  the  best  possible  untreated  rail  ;  but  by  this 
treatment  the  general  standard  of  quality  is 
unquestionably  raised,  uniformity  is  more  nearly 
attained,  and  the  bad  heats  of  dangerously 
segregated  or  dirty  steel  are  avoided. 

To  acquire  still  more  positive  data  on  the  effect 
of  titanium  on  segregation  in  rails,  79  "  A  "  rails 
from  different  untreated  heats  and  31  similar 
rails  from  different  treated  heats  were  examined 
recently  by  means  of  sulphur  prints  and  chemical 
analyses  for  carbon  made  on  each  at  an  upper 
corner  of  the  head  and  at  the  junction  of  head  and 
web.  The  average  difference  between  these  two 
points  was  17%  for  the  untreated  rails,  and  the 
worst  rail  showed  40,  while  only  29  of  these  79 
rails  showed  less  than  12%.  For  the  treated  rails 
the  average  difference  was  31%,  and  the  worst 
one  gave  11-5%,  none  of  the  31  showing  over 
this  amount. 

The  railroads  have  been  acquiring  data  for 
some  time  in  regard  to  the  wear  of  titanium- 
treated  rails  in  track,  as  compared  with  that  of 
ordinary  open-hearth  rails.  The  results  have  been 
uniformly  favourable  to  the  treated  rails,  in  some 
cases  very  decidedly  so.  For  in-stance,  on  a 
sharp  curve  on  the  Boston  Elevated  Railway, 
titanium-treated  rails  laid  .alternately  with  plain 
rails  of  practically  the  same  composition  showed 
41%  less  wear  after  214  days'  service.  In  a  test 
made  by  the  Ro(-k  Island  Railroad,  titanium- 
treated  rails  in  17  months  had  0014  sq.  in.  abraded 
from  their  sections,  on  the  average,  while  electric 
steel  rails  showed  under  the  same  conditions  a 
loss  of  00.58  sq.  in.,  and  ordinary  rails  007.5  sq.  in. 
In  axle  steel  it  has  been  found  similarly  advan- 
tageous to  use  titanium  for  purifying  the  metal  and 
preventing  segregation.  In  steel  castings  the  use 
of  titanium  as  a  deoxidiser  has  usually  been 
successful  and  satisfactory,  and  in  soft  steel  for 


plates  and  thin  sheets  much  titanium  is  used.  This 
element  is  preferred  to  any  other  deoxidiser 
because  it  does  not  leave  any  product  of  its  oxida- 
tion in  the  steel  as  aluminium  and  silicon  do,  and 
the  ingots  therefore  roll  out  smoother  and  the 
finished  sheets  have  a  better  surface.  Small 
defects  on  the  surface  of  a  sheet  are  very  serious 
in  galvanizing,  so  that  the  smoother  surface  of 
titanium-treated  sheets,  due  to  cleaner  ingots, 
is  much  appreciated. 


MANGANESE  STEEL. 

BY  JOHN   H.    HALL. 

ComTposHion  and  characler-.stics. — Manganese 
steel  was  discovered  in  the  early  eighties,  and  was 
originally  made  by  mixing  molten  ferro-manganese 
and  carljonless  Bessemer  blown  metal  in  such 
amounts  as  to  give  various  proportions  of  man- 
ganese in  the  finished  product ;  consequently  the 
ratio  of  manganese  to  carbon  was  practically  fixed. 
With  less  than  a  certain  amount  of  manganese, 
the  metal  proved  to  be  extremely  brittle,  and  in 
practice  the  manganese  was  seldom  less  than  9%, 
the  steel  generally  containing  10  to  14%  of 
manganese  and  1  to  1-5%  of  carbon.  The  silicon 
is  generally  from  0-2  to  0-5  %,  the  sulphur  is  always 
very  low.  about  0-001%,  and  the  phosphorus 
averages  from  0-08  to  0-1%.  Small  variations  in 
the  silicon  and  phosphorus  have  httle  effect  on  the 
properties  of  the  steel.  The  sulphur  is  invariably 
low,  because  the  manganese  of  the  steel  eUminates 
it  by  flotation  as  MnS.  By  heating  this  steel  to 
between  1000°  and  1100°  C.  it  can  be  made,  if  not 
of  too  heavy  a  section,  to  consist  entirely  of 
austenite. 

More  recent  researches,  in  some  of  which  the 
author  has  participated,  have  shown  that  if  the 
carbon  content  of  the  metal  is  maintained  at  about 
1  %,  the  steel  will  be  austenitic  after  quenching, 
even  if  the  manganese  content  is  as  low  as  5% 
or  even  a  little  less  ;    the  range  of  carbon  content 


16) 
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within  which  pure  austenite  can  be  obtained  is 
narrow  with  low  manganese  content,  and  widens 
as  the  manganese  increases.  This  can  be  more 
readUy  understood  by  reference  to  the  accompany- 
ing diagram,  showing  part  of  the  manganese  steel 
series,  in  which  the  carbon  content  is  plotted  as 
ordinate  and  the  manganese  content  as  abscissa. 
Within  the  area  WXYZ  the  steel  consists  of  pure 
austenite  when  quenched.  Steels  immediately  to 
the  left  of  the  Une  C  1-07.5 — 004  Mn  are  more  or 
less  martensitic  when  quenched  ;    those  immedia- 

0-1  Mn 
tely  to  the  right  of  the  line  C  1075  H .^ —  contain 

free  cementite  when  quenched,  the  amount  of 
cementite  increasing  as  the  carbon  content  rises. 
This  is  true  also  of  the  prolongations  of  the  lines 
for  a  certain  distance.  These  Unes  were  plotted 
as  the  result  of  a  careful  research,  having  for  its 
object  the  determination  of  the  useful  range  of 
manganese  content  in  these  steels.  The  line  AB 
represents  roughly  the  contents  of  carbon  and  of 
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manganese  of  the  steels  forming  the  basis  of  the 
original  discovery  and  patent.  The  reason  why 
the  steel  was  found  to  be  martensitic  and  brittle 
when  the  manganese  was  stUl  comparatively  high 
is  apparent  at  a  glance.  The  well-kno^vn  diagram 
of  Guillet,  showing  the  micro-structure  of  the  steels 
of  the  non-carbon  manganese  series,  is  not  parallel 
to  this  diagram,  as  Gmllet's  figure  represents  the 
steel  in  the  normalised  condition  ;  whereas  in  this 
figure,  the  structures  are  that  of  the  steel  in  the 
quenched  state. 

Properties  of  the  steel. — Manganese  steel  has  a 
very  low  conductivity  for  both  heat  and  electric 
current,  a  low  melting  point  (about  1360"  C),  a 
very  high  coefficient  of  expansion  (making  neces- 
sary a  shrinkage  allowance  of  5/16  in.  to  the  foot 
in  foundry  work),  and  is  practically  non-magnetic 
in  all  ordinary  conditions.  When  cast  it  is  very 
brittle.  The  "cast  material  after  heating  to  about 
1080°  C.  and  quenching  has  only  a  moderately 
high  tensile  strength,  about  60,000  to  80,000  lb.  per 
sq.  inch,  a  rather  low  elastic  limit  in  both  tension 
and  compression,  and  a  rather  high  ductiUty  ;  its 
shearing  strength  is  remarkably  high.  When 
roUed  or  forged  and  treated,  the  tensile  strength  is 
increased  very  greatly,  sometimes  reachirig  150,000 
lb.  per  sq.  inch,  and  the  ductility  much  improved  ; 
the  other  properties  are  not  much  altered.  The 
roUed  material,  if  untreated,  is  quite  brittle. 

The  chief  characteristic,  to  which  the  metal  owes 
its  usefulness,  is  its  hardness.  In  the  treated  state 
in  which  the  steel  has  to  be  used,  this  hardness  is 
of  a  peculiar  kind,  since,  owing  to  its  low  elastic 
limit,  the  metal  can  be  made  to  pean  or  flow 
when  cold  under  the  blows  of  a  hammer  to  a  con- 
siderable extent.  In  a  way,  therefore,  the  steel 
is  soft ;  and  hardness  tests,  which  depend  upon 
indenting  the  material,  do  not  give  high  figures. 
Unless  specially  heat-treat«d,  however,  it  cannot 
be  cut  with  tools  to  a  sufficient  extent  to  make 
machining  practicable,  and  its  resistance  to  most 
kinds  of  wear  is  extraordinary. 

As  the  manganese  content  is  reduced,  if  the 
carbon  be  kept  at  the  proper  figure,  the  properties 
chanee  much  less  than  was  originally  supposed. 
The  "strength  falls  off  a  little,  the  toughness 
diminishes  progressively,  and  the  magnetism 
increases  a  little.  The  resistance  to  wear  is  very 
little  altered  as  long  as  the  manganese  is  kept  above 
about  5  or  6%.  and  the  tendency  to  pean  or  flow 
decreases  as  the  manganese  content  diminishes. 
The  usefulness  of  these  low  manganese  steels  is, 
however,  rather  limited  by  their  comparative  lack 
of  toughness  ;  they  are  not  very  brittle,  like  the 
martensitic  steels  o'f  the  same  manganese  content, 
but  thev  are  not  nearly  so  tough  as  the  steels 
containing  over   10%   of  manganese. 

Uses. — Manganese  steel  is  very  widely  used  for 
the  wearing  parts  of  stone  crushers  and  rolls  work- 
ing on  hard  rock,  for  the  lips  and  teeth  of  steam 
shovels  and  ladder  dredges  handling  rock  or  gravel, 
for  centrifugal  pump  cases  and  flyers,  handling 
grittv  water,  for  stone  screens,  coal  cracking  rolls, 
drive  chains  exposed  to  grit,  and  other  service  of 
a  siinUar  nature.  For  railroad  and  trolley  frogs, 
switch  points,  crossings,  etc.,  the  cast  material  is 
very  widely  used,  and  for  rails  laid  on  sharp  curves 
manganese"  steel  is  almost  indispensable.  These 
raUs  were  formerly  all  of  cast  material,  but  are 
now  very  generally  roUed  from  ingots.  Its  ten- 
dency toflow  or  pean  under  heavy  loads  prevented 
its  being  used  for  railway  car  wheels.  Under  light 
loads  in  mine  and  quarry  cars,  blast-furnace 
charging  barrows,  etc.,  it  is  widely  used.  The 
tendency  to  flow  or  pean  has  limited  the  usefulness 
of  the  metal  also  for  tyres  in  such  grinding  mills 
as  the  F^jUer  and  Griffin,  and  for  the  hning  plates 
of  the  various  forms  of  ball  mills.  It  has  long  been 
^videly  used  tor  lining  plates  in  ball  miUs  used  in 
the  manufacture  of  cement,  but  in  many  other 
cases  it  has  proved  to  pean  too  much  to  make  its 


use  possible.  In  some  cases,  as  for  instance  for 
certain  sorts  of  grinding  mill  tyres,  the  use  of  a 
steel  of  lower  manganese  content,  which  peans 
less,  overcomes  the  difficulty;  the  general  applica- 
tion of  these  low  manganese  steels  to  this  field  is, 
however,  prevented  by  their  lack  of  toughness. 

Manufacture  of  the  steel. — The  simplest  and 
cheapest  way  to  produce  manganese  steel  is  to 
mix  together  molten  80%  ferromanganese  and 
molten  soft  steel  containing  from  010  to  0-25% 
of  carbon.  The  carbon  content  of  the  ferro- 
manganese is  such  that  the  steel  produced  is  of 
the  correct  composition  for  most  purposes.  The 
steel  is  seldom  made  by  the  crucible  process,  on 
account  of  the  cost  and  of  the  difficulty  of  obtaining 
low-carbon  steel  by  that  method. 

The  open-hearth  furnace  can  be  used  to  produce 
the  soft  steel  required,  but  the  small  Bessemer 
converter  has  many  advantages  and  is  more  widely 
used.  It  makes  cheap  metal,  though  not  quite  as 
cheap  as  the  basic  open-heai-th  furnace ;  it  pro- 
vides small  lots  of  metal  distributed  over  the  day  ; 
it  does  not  have  to  be  run  double  turn,  and  the 
cost  of  shutting  the  plant  down  for  several  days 
in  the  week  is  not  nearly  so  high  as  with  the  open- 
hearth  furnace.  The  Bessemer  metal  is  not  as 
good  as  open-hearth,  because  it  is  more  highly 
oxidised,  but  the  enormous  addition  of  manganese 
will  deoxidise  it  almost  completely,  and  most 
manganese  steel  castings  do  not  require  better 
metal  than  can  be  made  in  the  Bessemer  converter. 

The  scrap  produced,  which  amounts  in  most 
small  foundries  to  40  or  50%  of  the  fluid  metal, 
must  for  complete  economy  be  remelted.  This  can 
be  done  in  the  open-hearth  furnace,  although  if  but 
a  single  furnace  is  available,  and  the  chief  product 
is  manganese  steel,  metal  containing  a  great 
deal  of  manganese  produces  a  slag  which  cuts  into 
the  bottom  of  the  furnace  severely.  In  the  small 
bottom-blown  Bessemer  vessel,  most  of  the  scrap 
produced  can  be  used  by  melting  it  with  the  pig 
iron  in  the  cupola.  The  resulting  high-manganese 
metal  can  be  successfully  blown  oy  taking  proper 
precautions,  the  practice  being  similar  to  that  in 
the  Swedish  Bessemer  shops,  where  pig  iron  con- 
taining a  high  proportion  of  manganese  is  fre- 
quently blown.  In  the  side-blown  converter  it  has 
so  far  been  practically  impossible  to  blow  these 
high-manganese  mixtures.  Within  the  last  year 
or  two  the  author  has  conducted  some  experiments 
bearing  on  this  problem  with  some  success,  and  he 
hopes  and  expects  that  the  problem  will  be  solved 
satisfactorily  within  the  next  few  years. 

If  the  scrap  is  remelted  in  the  open-hearth 
furnace,  or  remelted  in  the  cupola  and  blown  in 
the  Bessemer  converter,  all  the  manganese  is 
oxidised  and  lost  in  the  slag  The  yearly  loss 
represented  by  this  oxidised  manganese  amounts 
to  a  considerable  sum.  The  most  obvious  solution 
of  this  problem  is  to  melt  the  scrap  in  the  electric 
furnace,  which  can  be  done  almost  without  loss  of 
manganese.  In  practice,  however,  the  saving,  as 
compared  with  remelting  and  blowing,  is  not  very 
great,  especially  in  shops  already  provided  with 
a  Bessemer  equipment  sufficient  for  their  needs, 
because  if  an  electric  furnace  is  added  to  remelt 
the  scrap,  the  output  of  the  Bessemer  equipment 
is  cut  down,  and  hence  the  cost  of  the  steel  made 
in  it  is  raised.  For  this  reason  the  electric  furnace 
has  not  so  far  proved  so  useful  in  the  manufacture 
of  manganese  steel  as  its  inventors  hoped.  To 
make  electric  steel  cheaply,  moreover,  it  is  neces- 
sary to  use  a  fm-nace  of  considerable  size  and  to 
keep  it  running  continuously.  This  is  a  condition 
not  well  suited  to  the  average  manufacturer  of 
manganese  steel  castings. 

Melting  the  ferro-manganese. — As  the  total  weight 
of  ferro-manganese  needed  for  the  production  of 
manganese  steel  is  roughly  one-fifth  of  the  weight 
of  the  blown  metal,  it  is  essential  that  the  ferro- 
manganese  be  melted.     For  many  years  crucibles 
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have  been  used  for  the  purpose,  in  spite  of  the  fact 
that  this  method  is  more  expensive  than  any 
otlier.  The  great  advantage  of  crucible  melting  is 
that  the  melting  losses  are  relatively  slight. 

Efforts  have  been  made  with  more  or  less  success 
to  melt  ferro-manganese  in  the  cupola  furnace. 
The  use  of  this  very  cheap  melting  method  has, 
however,  not  become  general,  because  the  melting 
losses  are  very  high  even  when  special  precautions 
are  taken,  and  those  precautions  necessarily 
complicate  the  operation  of  the  cupola.  The  air 
furnace  and  even  the  small  open-hearth  furnace 
have  been  used  to  a  certain  extent  for  melting 
ferro-manganese,  but  have  not  been  generally 
adopted  because  the  melting  losses  are  high,  and, 
in  the  case  of  the  open-hearth  furnace,  because 
night  work  is  not  commonly  tlcsirable. 

The  electric  furnace  has  often  been  suggested  as 
the  best  method  of  melting  ferromanganese,  and 
is  being  used  to  an  increasing  extent  in  foreign 
steel  works  making  ordinary  steels.  It  has  certain 
disadvantages  for  the  maker  of  manganese  steel  in 
large  quantities.  The  first  is  that  the  total  melting 
capacity  of  the  furnace  must  be  high,  and  this 
nece&sitates  the  installation  of  one  or  two  large 
furnaces.  The  first  cost  of  the  fiu-naces  is  liigh,  and 
to  keep  them  idle  at  night  involves  a  very  con- 
.siderable  loss.  The  second  disadvantage  is  that 
a  large  bath  of  metal  has  to  be  melted  down  and 
drawn  off  a  httle  at  a  time,  since  the  furnace  wUl 
not  melt  the  metal  as  fast  as  it  is  needed  ;  hence 
a  considerable  expense  has  to  be  incurred  for 
current.  In  many  cases,  therefore,  it  does  not 
pay  to  instal  an  electric  fiu-nace  for  melting  ferro- 
manganese,  unless  it  is  used  at  night  for  melting 
manganese  steel  scrap ;  this  necessitates  pouring 
at  mght,  wliich  does  not  suit  the  ordinary  small 
foundry  ;  and  in  some  cases  the  electric  furnace 
will  be  found  profitable  in  an  existing  shop  only 
when  the  existing  melting  capacity  must  be 
increased,  as  it  would  not  pay  to  use  it  if  the 
output  of  the  original  equipment  was  correspond- 
ingly reduced. 

Moulding  methods. — The  differences  between 
manganese  steel  foundry  practice  and  ordinary 
steel  practice  are  due  to  the  greater  shrinkage  of 
manganese  steel  and  its  low  melting  point  and  great 
fluidity.  The  latter  properties  enable  the  maker 
to  obtain  sound  castings  in  many  cases  with  less 
waste  of  metal  in  sink-heads  than  would  be  possible 
with  ordinary  steel.  Chills  are  very  extensively 
used  to  assist  the  action  of  the  sink -heads,  and 
the  heads  themselves  are  often  almost  completely 
drained,  leaving  a  mere  shell  of  metal.  The  great 
shrinkage  and  the  brittleness  of  the  steel  in  the 
cast  condition,  greatly  increase  the  tendency  of 
the  castings  to  crack  in  cooling  in  the  moulds. 
The  moulds  and  cores  often  have  to  be  broken  up 
while  the  casting  is  still  hot,  and  the  castings  often 
have  to  be  cooled  slowly,  either  by  burying  them 
in  sand  or  by  placing  them  when  hot  in  a  hot 
furnace,  where  they  are  allowed  to  cool  slowly 
and  evenly.  Many  of  the  castings  also  have  to 
be  freed  from  sand  and  placed  in  the  treating 
furnace  whilst  still  hot,  to  prevent  cracking.  The 
great  tendency  to  crack  also  necessitates  the  utmost 
care  in  the  design  of  the  casting  to  avoid  great 
variations  in  section  between  different  parts. 

Heal  treatment. — Manganese  steel  is  heat-treated 
by  heating  it  to  between  1000°  and  1100°  C. 
and  cooling  rapidly  in  cold  water.  Natm-aUy  this 
very  drastic  treatment  frequently  residts  in  the 
cracking  of  the  casting,  so  that  unevenness  of  section 
must  be  avoided  as  far  as  possible.  Moreover, 
the  low  heat  conductivity  of  the  metal  and  its  high 
coefficient  of  expansion  make  the  heating  of  the 
castings  in  the  treating  furnace  a  deUcate  matter. 
If  they  are  heated  too  rapidly,  the  outside  of  the 
heavy  portions  and  the  whole  of  the  Ughter  parts 
outstrip  the  interior  of  the  heavy  sections  very 


greatly,  much  more  so  than  in  the  case  of  ordinary 
steel.  The  great  expansion  of  the  steel  gives  rise 
under  these  conditions  to  very  heavy  stresses, 
and  as  the  steel  in  the  cast  condition  is  extremely 
brittle,  these  stresses  are  almost  certain  to  result 
in  the  cracking  of  the  casting.  Hence  heavy  and 
complicated  castings  of  this  steel  have  to  be  heated 
up  extremely  slowly. 

Rolling  and  forging. — For  many  years  the 
problem  of  the  roUing  and  forging  of  manganese  steel 
was  only  partly  solved,  and  many  rolled  shapes 
were  made,  not  from  an  ingot,  but  from  a  cast 
blank  which  approximated  the  shape  of  the 
finished  product.  To-day,  however,  large  ingots 
are  successfully  rolled  into  raQs  and  other  shapes. 
It  is  generally  essential  that  the  ingot  be  rolled 
or  hammered  at  first  very  Ughtly  all  over  and 
returned  to  the  heating  f\irnace  before  much 
reduction  of  size  is  attempted.  The  ingots  are 
successfully  brought  to  rolUng  temperatures  which 
it  was  formerly  thought  could  not  be  attained 
without  risk  of  the  ingots  crumpling  under  the 
hammer  or  in  the  miil.  The  range  of  temperature 
within  which  the  steel  may  readily  be  rolled  is  not 
very  wide,  since  if  it  is  heated  too  highly  it  wUl 
crumple,  and  if  it  is  too  cool  it  will  burst  the 
housings  of  the  rolling  mill.  The  heat  treatment 
of  the  rolled  steel  is  the  same  as  that  of  the  cast 
material.  Frequently,  however,  the  shape  is 
finished  sUghtly  above  the  proper  temperature  for 
quenching,  and  is  introduced  into  the  tanks  of 
water  without  reheating.  Very  even  sections, 
whether  cast  or  rolled,  can  be  made  quite  tough 
by  cooling  in  the  air,  since  the  toughness  is  roughly 
a  function  of  the  rate  of  cooUng. 

Metallography. — In  the  cast  condition  man- 
ganese steel  consists  of  a  ground-mass  of  austenite, 
containing  manganiferous  cementite  in  a  net-work, 
and  many  needles  and  small  lakes  within  the 
austenite  grains.  These  cementite  lakes  and  net- 
works are  bounded  by  a  zone  in  which  the  austenite 
is  more  or  less  transformed  tri  troostite  or  sorbite. 
There  are  also  places  where  the  cementite  and 
partly  transformed  austenite  form  an  eutectic.  The 
higher  the  carbon  the  greater  the  quantity  of  this 
eutectic. 

On  heating  to  the  treatment  temperatures,  the 
cementite  is  absorbed  in  the  austenite,  and  is  not 
liberated  on  cooling  if  the  cooling  lie  sufficiently 
rapid.  In  a  thin  bar  cooled  in  the  air  there  will  be 
but  Uttle  cementite  hberated.  In  a  heavy  section 
there  will  be  a  considerable  formation  of  cementite 
in  the  interior  even  after  quenching,  because  the 
interior  cools  too  slowly  to  restrain  the  separation 
of  cementite.  Hence,  heavy  sections  cannot  be 
made  as  tough  as  hght  sections,  and  there  is  a 
distinct  limit  to  the  thickness  of  manganese  steel 
castings  which  it  is  practicable  to  manufacture. 

If  the  steel  is  cooled  slowly  from  the  treatment 
temperature,  the  cementite  is  hberated  in  a 
structure  more  or  less  resembUng  that  of  the  cast 
material.  The  temperature  at  which  cementite 
begins  to  be  hberated,  however,  is  several  hundred 
degrees  lower  than  that  at  which  the  last  traces  of 
it  are  absorbed  in  heating.  Hence  the  castings 
may  be  allowed  to  cool  considerably  in  the  furnace 
or  in  the  air  on  the  way  to  the  tank,  and  yet  will 
be  quite  tough  after  quenching  ;  but  if  they  are 
very  heavv,  more  cementite  will  be  liberated  in 
their  interior  portions  than  if  they  had  struck  the 
water  at  the  maximum  temperature.  Hence  the 
larger  the  casting  the  more  care  must  be  taken  to 
prevent  its  coohng  oft  before  quenching. 

If  the  quenched  steel  be  reheated  to  a  compara- 
tively low  temperature,  its  toughness  is  almost 
completely  removed.  This  is  largely  due  to  the 
hheration  of  cementite  from  the  austenite  at  about 
.500°  C,  in  a  very  fine  net-work,  and  in  countless 
Uttle  needles  distributed  broadcast  through  the 
.  austenite.     These  needles  break  up  the  continuity 
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of  the  austenite,  which  is  no  doubt  also  partially 
transformed,  so  that  the  steel  becomes  very 
brittle.  This  brittleness,  in  fact,  is  greater  than 
that  due  to  cooling  in  the  air  from  the  treatment 
temperature,  so  that  if  a  bar  of  the  toughened 
steel  be  reheated  at  one  end  to  a  white  heat  and 
cooled  in  the  air,  it  will  generally  break  when 
struck  with  a  hammer  at  the  point  where  it 
was  at  or  slightly  below  red  heat.  The  maker  of 
manganese  steel  is  much  troubled  by  claims  for 
castings  which  have  broken  when  the  users  heated 
the  met.^l  in  order  to  bend  or  work  it.  Frequently 
the  casting  breaks  quite  a  distance  from  the  spot 
where  it  was  heated,  and  it  is  then  difficult  to 
convince  the  customer  that  it  was  the  beating 
which  caused  the  damage,  but  microscopical  ex- 
amination will  prove  the  case  bevond  doubt. 

If  heated  for  24  hours  or  more  to  500° — 600°  C. 
the  steel  becomes  very  brittle,  strongly  magnetic, 
and  very  much  softer  as  tested  by  the  drill  than 
in  the  cast  or  treated  condition,  although  its 
Brinell  hardness  figure  is  raised.  This  treatment 
results  in  the  transformation  of  the  austenite  to 
sorbite,  and  if  the  heating  were  sutHciently  pro- 
longed transformation  to  pearUte  would  no  doubt 
occur.  If  the  steel  is  immersed  in  liquid  air,  its 
magnetism  is  increased.  On  reheating  this  mag- 
netic material,  a  critical  point  is  found  at  about 
730°  C,  accompanied  by  loss  of  magnetism.  If 
reheated  to  the  quenching  temperature  and 
quenched  the  metal  is  austenitic  and  tough,  but 
if  cooled  slowly  it  wiU  be  brittle  and  will  show  the 
same  micro-structure  as  if  it  had  never  been  made 
magnetic. 

The  controversy  which  is  now  raging  as  to  the 
existence  of  (3-iron  has  involved  manganese  steel, 
and  much  new  data  has  been  published  on  the 
behaviour  of  manganese  steel  in  heat  treatment. 
It  has  long  been  claimed  by  some  that  there  are 
features  in  the  beha\-iovir  of  manganese  steel 
which  the  allotropic  theory  will  not  explain.  I 
personally  have  not  yet  found  a  treatment  of  the 
metallography  of  manganese  steel  which  the 
allotropic  theory  faUs  to  explain.  In  fact,  when  I 
first  investigated  the  metallography  of  manganese 
steel  I  was  able  to  save  myself  a  great  deal  of 
labour  by  using  the  carbon-iron  diagram  and  the 
allotropic  theory  as  a  guide. 


Nottingham  Section. 


PRESENTATION    TO    DR.    H.    J.    S.    SAND. 

At  a  meeting  held  at  Universitv  College,  Notting- 
ham, on  Dec.  9th,  1914,  Dr.  H.  J.  S.  Sand,  late 
Secretary  of  the  Section,  was  presented  by  the 
members  of  the  Section  with  a  handsome  clock, 
in  appreciation  of  his  services  during  his  tenure 
of  office.  The  chair  was  occupied  by  Mr.  L. 
Archbutt,  in  the  unavoidable  absence  of  Mr. 
John  White.  Chairman  of  the  Section. 

Mr.  Archbutt,  in  making  the  presentation, 
tendered  to  Dr.  Sand  the  very  hearty  thanks  of 
the  Section  for  all  the  work  he  had  done  for  them 
during  the  four  years  of  his  Secretaryship, .  par- 
ticularly mentioning  his  successful  efforts  on 
the  occasion  of  the  Annual  Meeting  of  the  Society 
in  July,  1914.  He  thought  that  it  was  a  great 
credit  to  the  Section  and  to  its  officials  that 
they  had  been  able  to  keep  together  for  so  many 
years,  in  spite  of  having  only  about  70  members, 
amongst  whom  there  was  an  unusual  diversity 
of  interest.  The  association  of  the  Sections 
with  Dniversity  Colleges  was  most  valuable. 

Mr.  J.  T.  Wood  endorsed  the  Chairman's 
remarks,  and  said  he  knew  from  experience  how 
arduous  were  the  labours  of  a  Secretary  in  obtain- 
ing suitable  papers  for  the  meetings. 


Dr.  Sand  very  warmly  thanked  the  Chairman 
and  the  Section  for  their  expressions  of  apprecia- 
tion and  for  their  very  handsome  gift  to  him. 
The  Society,  through  its  Sections,  was  doing  a 
very  good  work  in  bringing  together  those  con- 
nected with  widely  differing  branches  of  chemical 
industry,  and  he  valued  very  highly  the  friendships 
which  he  had  made  during  the  time  he  had  been 
connected  with  the  Section. 


Scottisli  Section. 


Meeting  held  at  Glasgow  on  Tuesday,  2iih.  November 
1914. 


MR.  ROBERT  HAMILTON  IN  THE  CHAIR. 


NOTE  ON  THE  MELTING  POINT  OF  1.2.4.6- 
TRINITROTOLUENE. 

BY    WILLIAM    BINTOUL. 

Considerable  discrepancies  exist  between  the 
observations  of  different  workers  with  regard 
to  the  melting  point  of  trinitrotoluene.  The 
following  are  some  of  the  determinations  which 
have  been  pubhshed  from  time  to  time  : — 


Pure  Trinitrotoluene. 

Observer. 

Reference. 

Melting 
point. 

•c. 

Wilbrand 
Mills 

Brunswig 

Comey 
Vasquez 
Milani 
Molinari 
and  Giua 

Annalen,  1863,  128,  178 
Phil.  Mag.,  1875,  [41  SO,  17 

••  Explosivstoffe,"    1909,  149 

J.  Ind.  Eng.  Chcra.,  1910,  103 
Mera.  d'Artilleria,  Sept.  1910 
•■  Explosifs  en  Italie,"  1913,  170 
"  Explosifs  en  Italie  "  1913,  170 

82 

78-85 

(  80-54 

1   81-5 

80-5—80-6 

80-6 

80-4 

80-65 

In  view  of  the  differences  recorded  above,  it 
was  considered  desirable  to  carry  out  some 
experiments  in  order  to  determine  the  true  melting 
point  of  this  substance. 

A  full-sized  manufacturing  charge  of  the  highest 
grade  of  commercial  toluene,  having  a  distillation 
range  of  less  than  0-5°  C.  was  nitrated  with  well- 
setlJed  commercial  acids.  The  resulting  product 
was  fractionated  by  distillation  in  vacuo  and  by 
re-crystallisation.  In  this  way,  a  quantity  of 
p-nitrotoluene  of  a  high  degree  of  purity  was 
obtained,  which  showed  a  melting  point  of  50-8 
to  51-6°  C. 

A  quantity  of  this  material  was  re-crystallised 
repeatedly  from  pure  absolute  alcohol  untU  no 
difference  in  melting  point  could  be  detected 
between  the  crystals  separated  from  the  last 
crystallisation  and  the  residue  obtained  on 
evaporating  the  mother  liquor  of  that  crystallisa- 
tion to  dryness,  one  additional  crystallisation 
being  carried  out  after  this  point  had  been  reached. 
The  following  results  were  obtained  : — 


Crystallisa- 
tion. 

Melting  point  of 
crystals. 

Melting  point  of 

residue  from  motlier 

liquor. 

1 
2 
3 

4 

°C. 
51-6—51-9 
51-6— 51-9 
51-6—51-9 
51-6—51-9 

•c. 

50-1—51-2 
51-6—51-8 
51-6—51-9 
51-6—51-9 
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From   these   figures  it  would   appear  tliat  the 
true  melting  point  of  p-nitrotoluencis5I-C — 51-9°C. 

The  following  figures  for  this  constant  are  to 
be  found  in  literature  : — 

Melting  point  of  p-tiitrotolitene. 


Observer. 


Reference. 


Melting 
point. 


Jaworsky 

RoscnstichI 
Bcilatein  u. 

Kiihlborg 
Neubeck 
Auwera 
Hollcmun- 

Walkcr 


Zcit.  1.  Choinie,  1865.  22: 
ncilstein  (II),  1896.  92 
I'oinptos  Rfiul..  70,  260 
Aninlen,  155,  I 


Z.  physik.  flicmie,  1887,  1,  659  54 

Z.  physik.  Chemio,  1899,  30,  310       50-5 — 52 
••  Org-Chera."  1903,  380  51 


"C. 
54 


52 
54 


The  pure  p-nilrotoluene  obtained  from  the 
fourth  crystallisation  referred  to  above  was 
nitrated  to  dinitrotoluene  with  a  mixed  acid 
prepared  from  chemically  pure  sulphuric  and 
nitric  acids.  The  resulting  product  was  purified 
by  boiling  with  water  and  careful  neutralisation. 
The  dinitrotoluene  obtained  had  a  melting  point 
of  69,5  to  70-0°  C.  This  material  was  purified 
in  exactly  the  same  way  as  in  the  case  of  the 
p-nitrotoluene  described  above  with  the  following 
results  : — 


Crystellisa- 
tion. 

Uelting  point  of 
crystals. 

Melting  point  of 

residue  from  motlic-r 

liquor. 

1 
2 
3 

4 
5 

•c. 

69-6—700 
69-7—700 
69-9 — 70-2 
69-9—70-2 
69-9— 70-2 

°C. 
62-3—65-4 
68-1- 700 
69-4 — 69-9 
69-9—70-2 
69-9—70-2 

The  melting  point  of  1.2.4-dinitrotoluene  is 
therefore  69-9— 70-2''  C. 

From  the  pure  1.2.4-dinitrotoluene  prepared 
above,  trinitrotoluene  was  prepared  by  nitration 
in  the  usual  manner,  chemically  pure  nitric  acid 
and  oleum  of  as  high  a  degree  of  purity  as  could 
be  ol>tained  being  used.  The  product  from 
nitration  wa-s  purified  by  washing  with  distUled 
water  and  careful  neutralisation.  The  melting 
point  of  this  trinitrotoluene  as  prepared  was 
79-5° — 80-0°  C,  and  con.stituted  the  final  raw 
material  from  which  the  preparation  of  the  pure 
trinitrotoluene  was  carried  out. 

The  separation  of  chemically  pure  trinitrotoluene 
from  the  crude  material  was  attempted  in  several 
ways,  namely,  by  crj'stallisation  from  sulphuric 
acid,  by  crystallisation  from  pure  alcohol,  by 
crystallisation  from  pure  benzene,  and  by  fractional 
precipitation  from  acetone. 

These  preliminary  experiments  showed  that 
the  most  efficient  means  of  purifying  the  com- 
mercial material  was  by  crystallisation  from 
alcohol  or  from  benzene.  It  was  decided  therefore 
to  employ  crystallisation  from  both  these  solvents 
as  a  means  of  obtaining  the  trinitrotoluene  in  a 
pure  form. 

The  purest  material  which  had  been  obtained 
from  the  alcohol  crystallisation  was  fractionated, 
by  a  further  re-crystallisation  from  alcohol,  into  a 
number  of  fractions,  and  these  fractions  were 
continuously  fractionated  three  times,  the  second 
and  succeeding  fractions  being  dissolved  in  the 
mother  liquor  of  the  preceding  fractions.  The 
material    giving    the    highest    constant    melting 


point  after  the  third  continuous  fractionation 
was  then  fractionated  into  several  portions  from 
benzene  solution,  and  th(!.se  portions  were  in  turn 
continuously  fractionated  tlu-ee  times. 

In  the  same  way,  the  trinitrotoluene  which 
had  been  prepared  from  the  crude  material  by 
four  crystallisatious  from  benzene  was  continuously 
fractionated  from  benzene  and  then  from  alcohol. 

With  the  pure  materials  obtained  as  described 
above,  accurate  melting  point  determinations  were 
carried  out.  The  apparatus  used  for  these 
determinations  was  suuilar  to  the  thermometer 
standardising  apparatus  used  at  tlie  National 
Physical  Laboratory  and  described  in  their 
Amiual  Report  for  1908.  The  thermometer 
used  was  graduateil  in  tenths  of  a  degree,  and 
had  been  recently  standardised  by  the  Reichs- 
anstalt.  The  melting  point  tubes  used  were  from 
40 — 50  cm.  long  and  about  1  mm.  or  less  in  internal 
diameter. 

The  trinitrotoluene  to  be  tested  was  carefully 
dried  by  gently  warming  for  one  or  two  hours. 
The  tubes  containing  the  material  were  introduced 
into  the  bath  at  a  temperature  of  about  80°  C. 
and  the  temperature  was  gradually  raised  to 
80-4°  and  kept  as  nearly  as  possible  at  that 
temperature  for  20  to  40  minutes.  The  temperature 
was  then  raised  0  05°  at  a  time,  and  maintained 
as  constant  as  possible  for  a  definite  interval 
of  time,  usually  about  :jO  minutes.  Observations 
were  taken  at  the  end  of  each  interval  of  any 
changes  which  had  taken  place  during  that  par- 
ticular period.  This  procedure  was  continued  until 
every  particle  of  the  material  under  test  had  been 
completely  melted. 

Five  of  the  samples  of  purified  trinitrotoluene 
resulting  from  the  third  continuous  fractionation 
from  benzene  were  submitted  to  this  accurate 
method  for  the  determination  of  the  melting 
point,  the  first  fractionation  being  omitted  owing 
to  the  small  quantity  obtained.  The  following 
results  were  obtained  : — 


No.  of 
fraction. 


First  indication 
of  softening. 


First  indication 
of  melting. 


Completely 
melted  at 


°C. 
80-55—80-60 
80-45 — 80-50 
80-65—80-70 
80-55 — 80-60 
80-65—80-70 


80-70—80-75 
80-55—80-00 


80-70—80-75 


°C. 
80-75—80-85 
80-70 

80-75—80-85 
80-75—80-85 
80-75—80-85 


In  the  same  way,  the  first  four  samples  resulting 
from  the  third  continuous  fractionation  from 
alcohol  were  also  tested  and  gave  the  following 
results  : — 


No.  of 
fraction. 

First  indication 
of  softening. 

First  indication 
of  melting. 

Completely 
melted  at 

1 

2 
3 
4 

°C. 

80-40—80-50 
80  40—80-50 
80-40—80-50 
80-40—80-50 

°C. 
80-55 — 80-60 
80-60—80-65 

80-55 
80-50- 80-55 

°C. 

80  65—80-70 
80-70—80-80 
80-65—80-70 
80-60—80-65 

From  the  above  experiments  it  would  appear 
that  the  purest  1.2.4.6-trinitrotoluene  will  liquefy 
if  maintained  at  a  temperature  of  8085°  C.  for  a 
sufficiently  long  period  of  time,  and  that  the  true 
melting  point  of  this  substance  lies  somewhere 
between  80-80  and  80-85°  C. 

The  practical  work  in  connection  with  this 
investigation  was  carried  out  by  Mr.  .T.  H.  O'Connor 
and  Mr.  W.  C.  Evans  in  the  Research  Laboratories 
of  Messrs.  Nobel's  Explosives  Co.,  Ardeer. 
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Yorkshire  Section. 


Meeting  held  at  Queen's  Hotel,  Leeds,  on  3Ionday, 
November  30th,  1914. 


MR.    F.    W.    RICHARDSON    IN    THE    CHAIR. 


THE  OXIDATION  OF  OILS  AND  OF  FATTY 
ACIDS. 

BY    J.    HYLAND    AND    L.    L.    IXOYD. 

Owing  to  the  prodxiction  of  partially  hydro- 
genated  oils,  having  chemical  and  physical  values 
practically  identical  with  those  of  olive  oil,  winch 
are  being  placed  on  the  market  as  a  substitute  for 
oUve  oU  for  use  in  the  worsted  trade,  etc.,  an 
attempt  has  been  made  to  discover  some  test 
by  means  of  which  these  oils  could  be  valued. 
Some  hydrogenated  oUs  have  been  placed  on  the 
market  that  have  an  iodine  value  practically  the 
same  as  that  of  oUve  oil,  but  which,  unlike  olive 
oil,  gradually  become  tacky  when  exposed  in  thin 
films  to  moist  air,  such  as  oiled  tops,  etc. 

From  the  communication  by  Hird  and  one  of 
us,  on  the  action  of  sulphur  dioxide  upon  oils  (see 
this  J.,  1912,  317),  it  appeared  possilile  to  obtain 
a  quantitative  production  of  sulphuric  acid  by 
the  action  of  sulphur  dioxide  and  oxygen  upon 
oils  for  a  definite  time  at  constant  temperature. 
We  have  been  able  to  olitaiu  a  constant  yield 
of  sulphuric  acid  from  certain  oils  when  diluted 
with  several  inert  solvents.  With  many  oUs, 
however,  particularly  those  that  readily  char 
with  sulphuric  acid,  a  constant  production  of 
sulphiu-ic  acid  could  not  be  obtained.  With 
genuine  pure  oils  fairly  characteristic  colour 
reactions  may  be  observed  during  the  action  of 
sulphur  dioxide  and  oxygen  upon  them.  The 
.colour  reactions  of  the  commercial  oils  vary  so 
much,  probably  due  to  other  oils  having  been 
in  the  same  vessels  for  transport,  etc.,  that  it  is 
of  httle  value  tabulating  these  results. 

The  yield  of  sulphuric  acid  by  the  action  of 
sulphur  dioxide  and  oxygen  upon  oUs  is  greatly 
increased  in  the  presence  of  a  drier,  the  increase 
varying  with  the  amount  and  natiu-e  of  the  drier. 
The  order  of  activity,  calculated  from  the  pro- 
duction of  sulphuric  acid,  of  the  metals  which  have 
been  tested  when  dissolved  as  resinates  in  the 
oils,  is  as  follows  : — Copper,  cobalt,  manganese, 
nickel,  chromium,  and  iron.  Lead  did  not  assist 
the  formation  of  sulphuric  acid. 

It  has  also  been  observed  that  the  addition  of 
small  amounts  of  oxidisable  oils  to  the  "  non- 
-  drying  oils  "  greatly  increases  the  rate  at  which 
these  oils  absorb  oxygen,  thicken,  and  become 
tacky.  Similarly  the  addition  of  oxidisable  oils 
to  the  "  non-drying  oils  "  affects  the  amount  of 
sulphuric  acid  formed  by  action  of  sulphur  dioxide 
and  oxygen.  In  each  of  these  cases  the  oxidisable 
oUs  apparently  act  as  oxygen  carriers  or  catalytic 
agents. 

Ingle  (this  J.,  1913,  639 — 641)  has  shown  that 
\vith  drying  oils  the  amount  of  oxygen  absorbed  in 
dry  air  "is  in  the  ratio  21  =20  or  Ij  =02.  but  if  the 
air  be  moist  the  peroxides  thus  formed  are  decom- 
posed with  production  of  volatile  compounds — • 
aldehydes  and  acids  ;  also  that  the  free  acids  of 
linseed  and  other  oils  only  absorb  half  the  amount 
of  that  absorbed  by  their  glycerides.  The  same 
remarks  also  apply  to  their  ethyl  esters,  these  only 
absorbing  one  atom  of  oxygen  for  every  two 
atoms  of  iodine  absorbed.  Ingle  also  showed 
that  the  maximum  absorption  of  oxygen  by  the 
oUs  took  place  in  dry  air  ;  moisture  tends  to  lower 
■  it,  and  after  maximum  absorption,  loss  begins 
to  take  place. 


We  have  made  similar  experiments  with  the 
so-caUed  "  non-drying  oUs  "  that  are  used  in  the 
textUe  trade  for  combing,  spinning,  etc.,  using 
both  dry  and  moist  air,  to  find  whether  they  were 
oxidised  to  any  great  extent,  and  also  to  see 
whether  the  absorption  of  oxygen  at  any  given 
temperature  is  quantitjitive.  From  a  practical 
point  of  view  more  importance  has  been  attached 
to  the  action  of  moist  air,  as  better  representing  the 
conditions  under  which  these  oUs  are  used. 

Pure  oleic  acid  was  prepared  from  oUve  oil  by 
means  of  the  lead  and  barium  soaps.  Some  of 
this  acid,  after  having  dissolved  in  it  5%  of 
manganese  resinate,  was  exposed  in  a  very  thin 
layer  to  the  ordinary  atmosphere.  The  acid 
increased  in  weight  very  slowly,  the  maximum 
being  reached  in  three  months.  The  iodine  value 
was  taken  before  exposure  and  after  the  maximum 
gain  in  weight.  The  results  are  given  in  the  table. 
The  acid  although  still  hquid  was  very  viscous. 
Attempts  were  then  made  to  increase  the  rate  of 
oxidation,    using    the    apparatus    illustrated.     It 


consists  of  a  wide  glass  tube,  A,  surrounded  by  a 
water  jacket,  B.  The  water  jacket  is  connected 
by  glass  tubing  to  the  copper  tube,  C,  for  heating 
purposes  and  is  also  fitted  with  a  water  trap,  T. 
The  boats  containing  the  oil,  etc.,  were  supported 
on  a  strip  of  plate  glass  inside  the  tube,  A.  A 
thermometer  was  also  placed  in  the  bottom  of 
this  tube.  When  the  water  is  rapidly  boiUng  in  the 
copper  tube,  the  temperature  in  the  tube,  A, 
remains    extremely    constant   at    97° — 98°  C. 

A  weighed  quantity  of  oil,  about  one  gram, 
was  exposed  for  oxidation  on  purified  quartz  con- 
tained in  broad  platinum  boats,  the  boats  contain- 
ing about  10  grms.  of  finely  powdered  quartz 
which  had  been  purified  by  repeated  extraction 
with  hydrochloric  acid,  washed,  and  dried.  A 
piece  of  thick  platinum  wire  was  also  weighed 
with  the  boat,  this  being  used  for  stirring  the 
mixture.  Air  was  drawn  slowly  through  the  tube,  A, 
by  means  of  an  aspirator,  about  15  litres  passing 
per  hour.  When  dry  air  was  used,  it  was  first 
passed  through  a  wash  bottle  containing  sulphuric 
acid  and  then  through  two  calcium  chloride  tubes. 
A  calcium  chloride  tube  was  also  placed  between 
the  exit  of  the  tube  and  the  aspirator  to  prevent 
diffusion  of  moisture  into  the  tube.  When  moist 
air  was  used  it  was  drawn  through  a  wash  bottle 
containing  water  and  then  through  a  tube  contain- 
ing cotton  wool.  The  weighed  boats  and  contents, 
etc.,  were  exposed  to  oxygenation  and  were  taken 
out  at  intervals,  dried  in  a  desiccator  and  weighed. 
When  the  maximum  had  been  reached  or  just  as 
loss  began  to  take  place,  the  contents  of  the  boats 
were  extracted  with  ether,  the  ether  driven  off,  and 
the  iodine  value  taken. 

The  treatment  was  at  first  carried  out  at 
97° — 98°  C,  but  it  was  soon  observed  that  the 
products  of  oxidation  were  far  too  unstable  at  that 
temperature,  and  that  loss  in  weight  began  to 
take  place  long  before  a  theoretical  increase 
had  been  reached. 

Other  temperatures  were  then  tried,  and  50°  C. 
was  found  to  be  the  highest  temperature  at  which 
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I 


•constAnt  results  coiiUl  be  obtained,  the  oxidation 
at  this  tcniporatm-e  being  far  qvucker  than  at 
the  ordinary  temperature.  This  temperature  was 
cousequently   used   for  the  experimental  work. 


the  oxidation  products  of  these  bodies  than  those 
of  the  free  acids.  It  will  be  observed  from  the 
table  that  the  oils  are  nothing  like  saturated  when 
the   maximum   gain   in   weight   is   obtained,    the 


Table  I. 


Oil  and  additions. 


Conditions 

of  ex- 
periment. 


Maximum 

Rain  in 

wciglit. 

% 


Time. 


Calculated  iodine 
equivalent  of  gain. 


0  =  1, 


Iodine  values  by 
determination. 


Before. 


After. 


Actual 
decrease 
in  iodine 

value. 


Oleic  acid  +  5%  mnoganese  resinate . . 

Oleic  acid  +  5%  manganese  resinate  . 

Oleic  acid  +  S'li  mangaucsc  resinate  . 

Oleic  acid  alone 

Ethyl  olrate  alone    

Ethyl  oleatc  +  5%  mangauc.sc  resinate 

Olive  oil  alone 

Olive  oil  +  5%  manganese  resinate... 


Ordinary 
air,  cold 
Dry  air, 
.WC. 
Moist  air, 
50°  C. 

do. 

do. 

do. 

do. 

do. 


5-8 

4-3 

4-1 

4-9 
4-5 
4-4 
5-8 
5-6 


3  months 

90  hrs. 

30  hrs. 

250  hrs. 

270  hrs. 

45  hrs. 

114  hrs. 

47  hrs. 


92-0 
68-2 
65-0 


40-0 


77-7 

38-8 

71-4 

35-7 

69-8 

34-9 

92-0 

46-0 

89-2 

44-6 

90-8 

90-8 

90-8 

90-0 
75-6 
76-5 
87-9 
88-9 


51-6 

36-6 

52-7 

40'4 
40-2 
38-1 
40-5 
40-2 


39-2 

54-2 

38-1 

49-6 
35-4 
38-4 

41-4 
48-7 


The  numbers  in  columns  6  and  7,  and  also  the  numbers  in  columns  6  and  9,  should  agree  for  each  separate  experiment. 


From  the  above  table  it  will  be  observed  that   i 
the    increase    in    weight    corresponds    in    almost 
every  case  to  0=l2.     With  oleic  acid,  however, 
a  theoretical  increase  in  weight  is  not  obtained,    j 
which  is  doubtless  due  to  the  fact  that  the  oxidation 
products  are  so  unstable  at  this  temperature  that   i 
they  decompose  and  volatilise  sonae  time  before 
complete    oxidation    has    taken   place,    and    it   is    ' 
this    decomposition    wliich    no    doubt    accounts 
for  the  slight  irregularity  in  the  results  for  the 
oleic    acid.     The    volatility   of   oleic   acid   and   of 
ethyl  oleatc  was  tested  at;  100°  C.  in  a  current  of 
carbon  dioxide;    in    15    hours    about    0-5%    was 
lost  in    either    case,    but   at   50°  C.    no    loss   was 
obtained. 

The  effect  of  moisture  is  apparent  from  the 
difference  in  the  iodine  values  of  oleic  acid  and 
resinate  in  dry  air  and  the  same  mixture  in  nioist 
air.  In  dry  air  the  reduction  in  iodine  value  is 
54-2,  in  moist  only  38-1,  whereas  the  difference  in 
the  increase  in  weight  would  only  account  for  a 
•dilTerence  in  the  iodine  value  of  3-1,  the  actual 
difference  being  lO-l.  The  greater  reduction  in 
iodine  value  in  dry  air  than  in  moist,  with  approxi- 
mately the  same  increase  in  weight,  is  probably 
due  to  polymerisation  taking  place  more  readily 
in  dry  than  in  moist  air  or  to  the  formation,  by 
addition  of  water,  of  dihydroxy  compounds,  etc. 
But  with  the  esters,  ethyl  oleate  or  ohve  oil, 
figures  much  nearer  the  theoretical  value  have 
been   obtained,   showing   the   greater  stability   of 


actual  decrease  in  iodine  value  being  approximately 
only  half  the  original  iodine  value,  so  that  the 
ratio  between  the  increase  in  weight  and  the 
reduction  in  iodine  value  is  really  0^  =  12  and  not 
0=1 2.  It  is  highly  probable  that  condensation 
or  polymerisation  takes  place,  the  double  bonds 
being  thus  shielded  from  oxidation,  or  that  the 
oxidation  products  combine  with  some  of  the 
unoxidised  compound  during  resinification. 

The  experiments  in  dry  air  tend  to  show  that 
complete  oxidation  is  possible,  but  the  present 
communication  only  deals  mth  the  absorption  of 
oxygen  until  a  maximum  gain  in  weight  is  obtained ; 
further  oxidation  is  no  doubt  possible,  but  is 
accompanied  by  loss  in  weight. 

Moist  air  appears  to  prevent  the  complete 
oxidation  of  glycerides,  the  oxidation  products 
having  approximately  half  the  original  iodine 
value,  whereas  with  fatty  acids  moisture  actually 
aids  oxidation. 

From  the  knowledge  obtained  in  the  above 
experiments  it  seemed  desirable  to  compare  the 
UabUity  to  firing  of  oils  of  different  iodine  values. 
The  iodine  values  of  a  number  of  oils  were  deter- 
mined and  these  oils  were  then  tested  by  the 
Mackey  Cloth-Oil  Tester ;  14  grms.  of  oil  were 
distributed  on  the  usual  amount  of  cotton  wool 
and  allowed  to  remain  in  the  tester  until  a 
dangerous  temperature  had  been  reached  or  until 
the  temperature  remained  practically  constant. 
The  oily   "  wool  "   was  removed,   extracted  with 


Table  II. 


ou. 


Maxi- 
mum 
tem- 
perature 


Time. 


Iodine 
value 
before. 

Iodine 
value 
after. 

Effect  on 
De-  cotton 

crease.         wool. 


Remarks- 


Cottonseed  oil    

Malaga  ulive  oil 

Sperm  oil    

-50%  oleine  (dark)  contd.  41%  free 
fatty  acids 

Unsaponifiablc  matter  from  the  50% 

oleine 
Patty  aeids  from  the  50%  oleine. . . 
70%    oleine  contd.  61%  free  fatty 

acids 
Cnsannnifiable  matter  from  the  70% 

oleine 
Fatty  acids  from  70%  oleine  .... 

Oleic  acid   

ethyl  oleate  


'C. 
217 
210 
102 

100 


97-2 

98-5 
98-5 

96 

99-5 
200 
213 


1  h.  25  m. 

4  h.  38  m. 

5  h. 

3i  h. 


3  h. 

5  h. 
3  h. 

3  h. 

5  h. 

1  h.  45  m. 

Si  b. 


11-0 
87-9 
75-8 

75-1 
52-9 
65-1 

35-9 
35-0 
10-5 

88-6 

67-1 

21-5 

92-9 

76-2 

16-7 

80-9 
71-8 

67-0 
65-4 

13-9 
6-4 

62-1 

60-3 

1-8 

77-S 
90-0 
75-6 

72-1 
62-5 
44-8 

5-7 
27-5 
30-8 

Charred 
Charred 
No  effect 

do. 


do. 

do. 
do. 

do. 

do. 
Charred 
Charred 


Test  stopped  to  prevent  firing,  etc. 

do. 
Temperature  was  rising  extremely 

slowly. 
This  W.13  a  maximum  temperature 
and   remained    constant    for   a 
considerable  time, 
do. 

Still  rising,  but  extremely  slowly. 
Constant  at  this  temperature  for 
a  considerable  time, 
do. 

Still  rising,  but  extremely  slowly. 
Stopped  to  prevent  firing, 
do. 
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ether,  and  the  iodine  values  of  the  extracted  oils 
determined.  In  those  tests  where  a  dangerous 
temperature  was  reached  the  inlet  and  exit  tubes 
were  tightly  corked  and  the  vessel  cooled  as 
quickly  as  possible.  The  results  are  given  in  the 
Table  II. 

It  will  be  observed  that  with  all  of  the  oils 
where  any  considerable  degree  of  heat  was  pro- 
duced, it  was  accompanied  by  a  considerable 
decrease  in  the  iodine  value,  while  in  practically 
every  case  the  extracted  oil  was  much  tliicker 
and  darker.  .   . 

It  is  well  known  that  an  olive  oil  contaimng 
free  fatty  acids  is  much  more  dangerous  than 
one  which  is  neutral.  The  time  for  oleic  acid 
to  attain  a  dangerous  temperature  in  the  Mackey 
Tester  is  short  compared  with  ethyl  oleate  or 
Malaga  ohve  oil.  Comparing  the  iodine  values 
of  these  substances  it  does  not  appear  that  the 
HabiUtv  to  fire  is  governed  entirely  by  the 
unsaturated  nature  of  the  oU  but  also  by  the 
constitution  of  the  substances. 

The  experiments  with  distilled  oleines,  with  the 
fatty  acids,  and  with  the  unsaponifiable  matter 
separated  from  these  oleines,  indicate  that  the 
iodine  value  is  of  little  value  as  a  guide  to 
Uabilitv  to  firing.  Although  firing  is  due  primarily 
to  oxidation,  this  alone  is  not  the  only  cause ;  if  it 
were,  then  the  50%  oleine  wliich  gave  a  decrease 
in  iodine  value  of  21-5%  should  have  shown  a 
considerable  rise  in  temperature.  It  is  evident 
that  firing  is  due  to  some  reaction  other  than 
oxidation. 

Although  a  high  acid  content  in  olive  oil  aids 
firing,  it  appears  not  so  much  the  mere  acidity, 
as  the  constitution  of  the  fatty  acids,  which 
governs  their  behaviour.  Also  it  is  not  simply 
the  oxidisability  of  the  fatty  acids,  since  the  50% 
oleine  oxidises  almost  as  much  as  the  oleic  acid 
and  is  yet  so  much  safer.  It  therefore  appears 
probable  that  the  decomposition  of  the  oxidation 
products  plays  an  important  part. 

The  experiments  with  ethyl  oleate  show  it  to 
be  far  safer  than  the  free  acid.  The  previous 
experiments  (those  in  the  tube)  show  that  it 
oxidises  almost  as  rapidly  as  the  acid  ;  but  with 
the  ester  an  almost  theoretical  increase  in  weight 
is  obtained,  whereas  with  the  acid  decomposition 
occurs  some  time  before  the  theoretical  increase 
in  weight  is  reached.  This  shows  that  the  oxida- 
tion products  of  ethyl  oleate  are  much  more 
stable  than  those  of  oleic  acid,  and  this  fact,  coupled 
with  the  results  obtained  in  the  Mackey  Tester, 
upholds  the  view  that  the  production  of  heat  is 
due  to  the  decomposition  of  the  oxidation  products, 
and  that  the  more  dangerous  oils  are  those  whose 
oxidation  products  are  more  easily  decomposed 
or  polymerised. 

Oleic  acid  is  oxidised  more  readily  in  moist 
air  than  in  dry,  as  is  shown  in  the  first  table. 
This  no  doubt  accounts  for  the  fact  that  moisture 
increases  the  tendency  of  the  oils  to  fire,  when 
on   the   fibre,   and   especially   those   rich   in   oleic 

By  comparison  of  the  results  obtained  with 
oleic  acid  from  olive  oil  and  with  oleic  acid 
obtained  from  distilled  oleine,  it  appears  that  the 
constitution  of  the  oil  or  acid  is  of  most  importance 
from  a  firing  aspect,  and  that  the  change  in  the 
properties  is  due  to  change  of  constitution  probably 
brought  about  during  distillation.  It  appears 
that  with  regard  to  stabiUty  not  only  unsaturation 
but  also  the  position  of  double  bonds  and  the 
influence  of  steric  groups  must  be  considered. 

Further  work  is  being  carried  out  upon  the 
oxidation  of  oleic  acid. 

Discussion 

The  Chairman  stated  that  the  Bradford  Wool- 
combers'  Association  had  tried  the  use  of  arachis 


oil  on  "  tops  "  and  at  first  with  apparent  success, 
only  to  discover  later  that  the  tops  became  very 
sticky.  The  trial  referred  to  was  a  small 
laboratory  experiment  only,  and  the  result  amply 
proved  that  arachis  oil  was  a  drying  oil  and  was 
quite  unsuitable  to  replace  ohve  oil  as  a  lubricant 
for  tops.  As  a  result  of  this  laboratory  test, 
arachis  oil  was  never  tried  on  a  larger  scale. 

Prof.  H.  E.  Procter  cjuoted  several  papers 
published  from  his  laboratory  on  this  subject. 
One  of  them  (this  J.,  1898,  1021),  on  the  relation 
of  the  constitution  of  oils  to  refractive  index  and 
specific  gravity,  showed  that  both  were  raised 
by  the  presence  of  double  bonds,  and  also  by 
oxidation,  but  that  the  refractive  constant, 
whether  calculated  by  Gladstone  and  Dale's 
formula  or  by  that  of  Lorenz  and  Lorentz,  was 
lowered  by  oxidation.  The  former  formula  gave 
a  value  near  0 -5  for  aUoUs,  but  it  was  the  apparently 
small  differences  from  this  figure  which  were 
significant.  In  their  experiments  on  oxidation 
(this  J.,  1905,  1287)  the  oils  were  blown  in  test 
tubes  instead  of  being  exposed  in  thin  films.  While 
such  experiments  had  a  technical  importance, 
the  only  way  to  obtain  precise  information  was  by 
further  study  of  the  chemical  constitution  of  the 
different  oils. 

>Ir.  W.  McD.  Mackey  agreed  with  Dr.  Lloyd 
that  the  iodine  value  did  not  give  a  reUable 
criterion  as  to  whether  or  not  an  oil  was  safe  from 
the  insurance  point  of  view.  One  point  to  be 
borne  in  mind  when  considering  the  indications 
given  by  such  an  instrument  as  the  Cloth-Oil 
Tester  was  that  one  was  dealing  not  with  an  oil  alone 
but  with  the  oil  in  very  intimate  contact  with 
cotton  wool,  and  there  was  httle  doubt  that  the 
action  between  the  oil  and  the  cotton  had  some- 
thing to  do  with  the  result.  Thus,  if  wool  were 
used  instead  of  cotton  wool,  the  action  was  slower, 
and  it  might  be  useful  to  make  some  experiments 
of  the  same  nature  as  those  of  Dr.  Lloyd,  spreading 
the  oil  on  an  inert  substance  such  as,  say,  glass 
wool. 

Mr.  T.  Fairley  considered  that  the  very 
ditferent  results  obtained  by  the  authors  when 
using  dry  air,  from  those  obtained  when  moist 
air  was  used,  were  due  to  the  presence  of  moisture, 
which  gave  scope  for  bacteria  to  start  the  heating 
process.  In  every  case  where  a  cargo  of  wool  from 
Austraha  had  been  shipped  in  a  wet  condition, 
a  case  of  spontaneous  combustion  had  arisen. 
The  raw  wool  contained  about  33  %  of  fatty  matter. 
The  same  apphed  to  cotton  shipped  in  a  wet  state. 
He  had  made  experiments  with  both  cotton  wool 
and  wool,  and  as  might  be  expected  there  were  great 
differences.  Raw  wool  was  also  different  from 
scoured  wool.  Scoured  wool  was  used  when  an 
insurance  company  wished  to  know  what  might 
happen  in  a  factory.  The  last  investigation  which 
he  had  carried  out  was  in  connection  with  rape 
oU.  In  the  Leicester  district  rape  oil  was  used 
extensively,  and  ho  found  that  pure  oil  was 
perfectly  safe,  in  fact,  almost  as  safe  as  olive  oil. 

Prof.  J.  W.  Cobb  thought  that  the  investigation 
of  the  connection  between  rise  in  temperatures 
and  chemical  changes  carried  out  on  oxygen 
absorbing  substances  of  established  composition 
could  not  fail  to  be  of  service,  not  only  as  regards 
those  substances,  but  also  as  forming  a  basis  for 
the  understanding  of  more  compUcated  phenomena 
of  the  same  order,  such  as  the  spontaneous  com- 
bustion of  coal.  Dr.  Lloyd  had  expressed  the 
opinion  that  the  evolution  of  heat  was  often  due, 
not  to  the  primary  oxidation,  but  to  after- 
decomposition  of  the  compounds  so  formed,  and 
experimental  evidence  in  support  of  that  view 
would  be  interesting  to  consider.  Mr.  Winmill 
and  his  collaborators  had  decided  that,  so  far 
as    coal    was    concerned,    it    was     advisable     to 
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commence  an  experiment  at  a  low  temperature  it  a 
deduction  was  to  he  drawn  as  to  the  liaibility  of  the 
coal  to  spontaneous  combustion.  Were  the  same 
considerations  not  applicable  in  this  case  ? 

Mr.  RusHBY  stated  that  there  had  been  several 
cases  of  serious  fires  in  the  district  caused  by  the 
spontaneous  coml)\istion  of  oiled  wool.  It  would 
bo  very  helpful  if  in  such  cases  the  insurance 
companies  would  have  the  oil  used  tested  and  the 
results  published.  In  his  opinion  the  presence 
of  moisture  wa.s  a  chief  predisposing  cause.  In 
regard  to  the  objection  to  tlie  presence  of  fatty 
ACids  in  olive  oil  used  in  Bradford,  it  was  not  that 
the  acids  in  themselves  were  objectionable,  but 
that  their  action  on  the  copper  and  iron  in  the 
combint;  machines  formed  minute  quantities  of 
salts  which  catalytically  caused  gumming  of  the 
oiled  tops.  He  deprecated  the  use  of  resinates 
by  the  a\ithors  as  not  imitating  anything  actually 
used  by  woollen  or  worsted  manufacturers. 

Dr.  Lloyd,  in  reply,  said  that  there  fractivc 
index  was  governed  by  the  iodine  value,  and  since 
two  sources  of  oleic  acids  having  approximately 
the  same  iodine  value  had  lieen  found  to  absorb 
oxygen  at  such  different  rates  and  had  different 
properties,  tliey  did  not  include  those  readings. 
The  oxidation  of  oils  at  the  ordinary  temperature 
took  place  so  slowly  that,  although  the  iodine 
value  was  decreased,  a  rise  in  temperature  was  not 
observed.  Most  cases  of  spontaneous  combustion 
in  mills,  etc.,  were  probably  due  to  initial  oxidation 
being  caused  l)y  steam  leakages,  radiators,  or 
some  other  source  of  heat  aided  by  the  moisture 
in  the  wool,  waste,  etc.  It  seemed  most  probable 
that  the  evolution  of  lieat  was  due  to  a  number  of 
reactions  taking  place  at  the  same  time,  such 
as  the  absorption  of  oxygen,  and  the  action  of 
moisture  upon  the  oxidised  compounds,  this 
being  accompanied  by  polymerisation  and  also 
decomposition  of  the  resulting  bodies.  The 
time  required  for  pure  oleic  acid  to  be  oxidised  in 
air  at  50°  C,  until  maximum  gain  in  weight  was 
obtained,  was  so  long  that  the  experiments  were 
carried  out  with  addition  of  manganese  resinate, 
the  assumption  being  that  the  rate  of  oxidation 
of  other  acids  would  be  in  a  similar  ratio  to  that  of 
oleic  acid  and  oleic  acid  phis  resinate.  Some 
(distillation)  oleines  were  much  safer  than  oleic 
acid,  and  he  thought  the  constitution  accounted  for 
the  differences.  The  unsaponifiable  matter 
increased  the  value  of  the  oil  as  regards  safety. 
Oleines  were  generally  bought  containing  not 
less  than  50  %  saponiiiable  ;  in  some  cases  the 
saponifiable  matter  was  increased  by  addition  of 
cottonseed  oil,  which  was  one  of  the  worst  that 
could  be  employed.  No  doubt  that  was  the  cause 
of  several  cases  of  firing. 
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GEBMAN  CHEMICAL  INDUSTRY  THIRTY 
Y'EARS  AtiO. 

BY   THE   RIGHT  HON.    SIB  HENRY  ROSCOE,    F.R.S. 

The  following  short  report,  wiitten  by  myself 
for  the  Royal  Commission  on  Technical  Instruc- 
tion, of  which  1  was  a  member,  was  printed  in  1882. 
This  shows  that  even  in  those  early  years  the 
Germans  had  seized  upon  the  methods  which  have 
made  their  chemical  industries  so  successful  ;  and 
that  money  cannot  secure  success  unless  it  is 
accompanied  by  perfect  scientific  method,  and 
above  all  by  the  recognition  of  the  importance  of 
original  investigation. 


ON  THE  INFLUENCE  OF  TECHNICAL  EDU- 
CATION ON  CERTAIN  BRANCHES  OF 
CHEMICAL  INDUSTRY. 

We  have  here  collected  our  notes  on  certain 
special  industries,  viz.,  1.  chemical  colours ;  2. 
beet-sugar  ;  and  3.  the  alkali  trade,  upon  which 
the  influence  of  technical  education  is  plainly 
observable. 

/. — Inflxiencp  of  Technical  Training  on  the  Chemical 
Colour  Industry  of  Germany  and  Sicil:erland. 

Among  the  coal-tar  colour  works  visited  by  the 
Commissioners,  were  those  erected  on  the  banks  of 
the  Rhine  at  Basle  by  Messrs.  Bindschedler  and 
Busch.  These  works,  though  far  less  extensive 
than  those  of  Messrs.  Jleister,  Lucius,  und  Briining, 
at  Hochst,  or  of  the  Baden  Aniline  and  Soda  Works 
at  Ludwigshafen,  are  carried  on  in  a  no  less 
scientific  sph'it,  and  the  general  method  of  working 
adopted  in  all  these  establishments  is  identical. 

Tlie  first  principle  which  guides  the  commercial 
heads  of  all  the  Continental  colour  works,  is  tlie 
absolute  necessity  of  having  highly  trained 
scientific  chemists,  not  only  at  the  head  of  the 
works,  but  at  the  head  of  every  department  of 
the  works  where  a  special  manufacture  is  being 
carried  on.  In  this  respect  this  method  of  working 
stands  in  absolute  contrast  to  that  too  often 
adopted  in  chemical  works  in  this  country,  where 
the  control  of  the  processes  is  left  in  the  hands  of 
men  whose  only  rule  is  that  of  the  thumb,  and 
whose  only  knowledge  is  that  bequeathed  to  them 
by  their  fathers. 

On  entering  the  works  of  Messrs.  Bindschedler 
and  Busch  one  is  struck,  in  the  first  place,  with  the 
adaptation  of  means  to  ends,  with  the  substan- 
tially-built, weU-Hghted,  well-ventilated  workshops, 
and,  above  all,  with  the  aU-pervading  cleauUness 
and  neatness.  But  it  is  not  of  these  things  that 
we  now  desire  to  speak,  but  rather  of  the  method 
by  which  their  business  is  conducted.  In  the  first 
place,  then,  the  scientific  director  (Dr.  Bindschedler) 
is  a  thorouglUy  educated  chemist,  cognisant  of, 
and  able  to  make  use  of  the  discoveries  emanating 
from  the  various  scientific  laboratories  of  the 
world.  Under  him  are  three  scientific  chemists, 
to  each  of  whom  is  entrusted  one  of  the  three  main 
departments  into  which  the  works  are  divided. 
Each  of  these  head  chemists,  who  have  in  this 
instance  enjoyed  a  thorough  training  in  the  Zurich 
Polytechnic,  has  several  assistant  chemists  placed 
\mder  him,  and  all  these  are  gentlemen  who  have 
had  a  theoretical  education  in  either  a  German 
University  or  in  a  Polytechnic  School.  An  impor- 
tant part  of  the  system  has  now  to  be  noticed,  viz., 
that  dh-ectly  under  these  scientific  assistants  come 
the  common  workmen,  who  have,  of  course,  no  know- 
ledge whatever  of  scientific  principles,  and  who  are, 
in  fact,  simple  machines,  acting  under  the  wdll  of  a 
superior  intelligence.  The  many  and  great  advan- 
tages of  this  arrangement  are  patent  to  all ;  and 
the  fact  of  having  men  of  education  and  refinement 
in  positions  of  this  kind,  renders  the  foreign  manu- 
factm-er  who  adopts  this  system  less  liable  to 
annoyance  and  loss  (from  sources  which  we  need 
not  more  nearly  specify)  than  his  EngUsh  com- 
petitor, who  works  on  a  different  plan. 

So  much  for  the  personnel  of  the  works.  Now 
for  the  mode  in  which  they  carry  on  their  work. 
To  begin  at  the  beginning,  we  find  no  less  than 
ten  well-equipped,  airy,  experimental  laboratories 
in  these  works,  perfectly  distinct  from  the  work- 
shops where  the  manufacturing  processes  are 
carried  on.  In  these  ten  laboratories,  the  chief 
departmental  chemists  and  their  assistants  work 
out  their  investigations  respecting  the  production 
of  new  colouring  matters,  or  the  more  economic 
manufacture  of  old  ones.  To  assist  them  in  their 
work,  a  complete  scientific  Ubrary  is  at  hand  con- 
taining  all   the   newest   researches,    for   these,    as 
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we  have  said,  form  the  material  out  of  which  the 
colour-chemist  biiilds  up  his  manufacture,  and  no 
sooner  do  the  results  appear  of  a  perhaps  purely 
scientific  research  which  may  possibly  yield 
practical  issues,  than  the  works-chemist  seizes  on 
them  and  repeats  these  experiments,  modifj'ing 
and  altering  them  so  as  at  last  to  bring  them  within 
the  charmed  circle  of  financial  success. 

Thanks  to  Dr.  Bindschedler,  we  are  able  to  quote 
a  specially  representative  case,  and  a  clear  descrip- 
tion of  one  such  case  is  worth  a  host  of  generaUties. 
Through  the  original  investigations  of  Jlessrs. 
Emil  and  Otto  Fischer,  the  attention  of  the  manu- 
facturer was  drawn  to  the  leuco  or  colourless  base 
obtained  by  the  action  of  benzaldehyde  on  di- 
methylanUine,  inasmuch  as  they  stated  that  the 
salts  of  these  colourless  bases  become  green  on 
exposure  to  air.  Founded  on  these  observations, 
an  endeavour  was  made  to  effect  the  practical 
manufacture  of  a  green  colouring  matter  by  oxida- 
tion of  these  colom'less  bodies.  In  order  to  attain 
the  desired  end,  the  following  investigations  had 
to  be  made  by  the  chemist  and  his  assistants  who 
were  to  conduct  the  operations  : — 

(1)  A  cheap  method  had  to  be  found  for  manu- 
factviring  benzaldehyde. 

(2)  A  profitable  mode  of  making  the  leuco-base 
had  to  be  worked  out. 

(3)  The  proper  oxidising  agents  and  their  best 
method  of  application  had  to  be  determined. 

(4)  The  best  method  of  purifying  and  of  crystal- 
lising the  green  colouring  matter  had  to  be  dis- 
covered. 

The  laboratory  experiments  on  the  above  points 
having  proved  so  fai'  successful  as  to  give  prospects 
of  good  results,  operations  on  a  somewhat  larger 
scale  were  started,  and  these  yielding  a  satisfactory 
issue,  the  manufacture  proper  of  the  colouring 
matter,  now  well  known  as  malachite  green,  on  the 
technical  scale  was  commenced  ;  all  the  opera- 
tions being  watched  by,  and  constantly  being  under 
the  control  of  the  chemists.  But  even  now  their 
scientific  work  is  by  no  means  ended.  Continuous 
laboratory  experiments  go  on  for  the  purpose  of 
finding  improvements  in  the  mode  of  manufacture. 
Thus,  for  example,  the  improved  yield,  both  as  to 
quaUty  and  quantity,  of  the  benzaldehyde  is  a 
matter  of  investigation.  Again,  the  synthetic 
production  of  the  pure  leuco-base  by  a  more  direct 
process  is  sought  for,  so  as  to  get  rid  of  loss  in 
working,  and  to  obtain  a  yield  as  close  as  possible 
to  that  pointed  out  by  theory.  In  the  same  way 
improvements  in  the  materials  used  for  oxidation, 
and  in  their  apphcation,  £ire  made,  so  as  to  effect 
the  oxidation  quantitatively,  without  the  forma- 
tion of  by-products.  Lastly,  the  action  of  various 
solvents  is  examined,  so  as  to  obtain  the  best  form 
of  the  crystaUised  colouring  matter.  -Vs  indicating 
the  value  of  these  improvements  made  after  the 
colour  became  a  marketable  article,  it  is  only 
necessary  to  state  that  the  price  of  the  crystallised 
oxalate  has  been  reduced  from  £2  to  £1  4s.  per 
kilo. 

The  foregoing  may  serve  to  give  a  picture  of  a 
really  scientifically-conducted  works,  where  each 
step  in  advance  is  made  systematicallj-,  as  the 
result  of  a  well-devised  plan  of  operations.  This 
is,  indeed,  the  only  means  of  progress,  and  this 
fact  is  so  well  recognised  in  Germany  that  each  of 
the  much  larger  colour  works  at  Hochst  and 
Ludwigshafen  possesses  a  staff  of  from  30  to  40 
well  paid  and  thoroughly  trained  chemists  to 
conduct  their  operations. 

But  we  are,  of  course,  far  from  beUeving  that 
because  the  methods  adopted  in  these  foreign 
colour  works  are  scientific  and  productive  of  good, 
those  made  xise  of  in  all  English  works  must  there- 
fore be  unscientific  and  bad.  Taking  the  whole 
appUcations  of  chemical  science  we  may,  no  doubt, 
with  truth  say  that  the  English  industrial  chemists 


have  been  at  least  as  successful  commercially  and 
certainly  as  productive  in  new  and  important 
discoveries,  as  their  Continental  rivals.  The 
Germans  and  Swiss,  however,  have  been  and  stUl 
are  distinctly  before  us,  not  only  in  the  facilities 
which  they  possess  of  obtaining  the  highest 
technical  training  in  their  numerous  Universities 
and  Polytechnic  Schools,  but  what  is  even  more 
to  the  point  before  us,  is  the  general  recognition 
of  the  value  and  importance  of  such  training  for 
the  successful  prosecution  of  any  branch  of  applied 
science. 

The  following  statistics  give  some  idea  of  the 
magnitude  of  the  colour  works  of  Messrs.  Jleister, 
Lucius,  und  Briining,  at  Hochst,  near  Frankfort, 
referred  to  above,  and  founded  in  1862. 

The  estabUshments  occupy  an  area  of  150  acres, 
of  which  20  are  covered  ^ith  buildings.  The  staff 
includes  51  scientific  chemists,  50  foremen,  15 
managers  and  engineers,  and  77  clerks  and  com- 
mercial men  with  1,400  workpeople.  The  works 
possesses  its  own  railways,  41  Ijoilers.  with  a  heat- 
ing siurface  of  4,000  square  yards,  and  71  motors, 
either  steam,  water  or  gas  engines.  The  work- 
men and  officials  are  domiciled  in  houses  belonging 
to  the  company,  and  restaurants,  baths,  sick  clubs 
and  pension  funds  have  been  established  for  the 
good  of  the  employes.  There  is  also  a  fire-brigade 
with  5  hand  engines,  and  one  steam  fire-engine. 
The  total  supply  of  water,  from  145  fire-cocks, 
amounts  to  30,000  cubic  feet  per  hour. 

In  1882  the  products  of  these  works  amounted 
to:— 

(1)  6,000,000  lb.  weight  of  aUzarin. 

(2)  2.200,000  lb.  weight  of  aniline  oil. 

(3)  1,540,000  lb.  weight  of  aniline,  resorcin,  and 
naphthol. 

Colours. 
The  following  are  the  separate  products  classed 
together  under  the  last  head  : — 
Aniline  and  aniline  salts. 
Fuchsine  (no  arsenic  used  in  its  preparation). 
Methyl  violet. 
Green  and  blue  colours. 
Eosin  colours. 
Naphthol  colours. 
Alizarin  and  artificial  indigo. 
QuinoUn  derivative  (kairin  a  new  substitute 

for  quinine). 
Acids. 
The  most  important  raw  materials  employed  in 
manufacturing    the    foregoing    products    are    as 
foUows  : — 


40.000  tons  coal. 

3,000 

,     tar  products. 

2,400 

,     caustic  soda. 

400 

,     potash  salts. 

2,900 

,     carbonate  of  soda. 

17,400 

,     sulphuric  acid. 

10,100 

,     various  other  acids. 

1,500 

,     iron  borings  and  filings. 

250 

,     wood  spirit  and  spirits  of  wine 

1,000 

,     various  chemicals. 

6,800 

,     common  salt. 

2,050 

,     carbonate  of  Ume. 

The  whole  of  the  sulphuric,  hydrochloric,  and 
nitric  acids  used,  is  made  on  the  works. 

From  about  70  to  80%  of  all  the  aniline  colours 
manufactured  are  exported,  the  remainder  used 
in  Germany. 

About  90%  of  the  total  make  of  alizarin  is 
exported  cliiefly  to  England,  but  considerable 
quantities  find  their  way  to  America,  Russia, 
France,  Holland,  Spain,  and  Italy. 

One  of  the  most  recent  and  most  interesting 
additions  to  the  above  list  of  products  is  a  deri- 
vative of  quinoUn,  termed  kairin,  lately  discovered 
by  Emil  Fischer.  This  substance,  which  is  now 
being  made  at  Hochst  at  the  rate  of  about  22  lb. 
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daily,  has  been  shown  to  possess  important  febri- 
fuge properties,  even  excoedini;  quinine  in  activity, 
and  it  is  not  impossible  that  this  artilU-ial  product 
obtained  from  coal-tar  may  1)C  the  means  of  sup- 
planting altotjether  the  natural  alkaloid.  The 
importance  of  tliis  discovery,  should  it  serve  the 
above  pur)>osp,  can  of  course  hardly  be  overrated, 
and  it  will  then  add  another  and  most  striking 
example  to  the  numerous  ones  which  already  exist 
of  the  immense  importance  to  the  human  race  of 
researches  in  purely  scientific  organic  chemistry, 
which  at  one  time  appeared  to  have  no  practical 
value  or  possible  application.  It  may,  therefore, 
serve  again  to  point  the  moral,  which  cannot  be 
too  strongly  insisted  upon,  that  it  is  only  by  the 
highest  and  most  elaborate  achievements  of  pure 
scientific  investigation  that  the  greatest  practical 
advantages  to  mankind  can  be  secured. 

JI. — Influence  of  Technical  Training  on  the  Beet- 
sugar  Manufacture. 

Probably  no  more  striking  illustration  of  the 
rise  of  a  successful  and  most  important  industry 
depending  upon  the  application  of  the  scientific 
principles  of  engineering  and  chemistry  can  be 
found  than  in  the  Continental  beetroot  sugar 
manufacture.  The  increase  in  the  consumption  of 
sugar  in  this  country  has  been  very  great.  In 
1843  it  amounted  to  200,000  tons  ;  this  figure  was 
doubled  in  1854  ;  in  1874  it  reached  850,000  tons, 
and  in  1882  1,000,000  tons  of  sugar  were  consumed 
in  the  United  Kingdom.  Of  these  quantities  in 
1870,  105,000  tons  consisted  of  beetroot  sugar, 
whilst  in  1882  the  total  was  over  400,000  tons 
valued  at  £10,000.000.  The  whole  of  this  amount 
is  imported  from  Belgium,  France,  and  Germany, 
as  no  beetroot  sugar  is  manufactured  in  this 
country. 

To  show  the  extent  and  growth  of  the  Conti- 
nental industry  in  a  small  country,  we  may  cite 
the  case  of  Belgium,  with  a  population  of  5,600,000. 
In  184(5  the  area  under  cultivation  for  beetroot 
was  only  5,421  acres  ;  in  1866  this  was  increased 
to  44,480  acres,  and  in  1882  to  86,490  acres.  The 
quantities  of  raw  beet-sugar  manufactured  in 
Belgium  were  in  1880-81,  68,000  tons  ;  in  1881-82, 
73,000  ;  and  in  1883  probably  80,000  tons  were 
manufactured  in  150  works  ;  that  is,  about  one 
ton  of  sugar  is  obtained  from  one  acre  of  beetroot 
crop.  In  France  and  Germany  the  area  of  beet 
crop  and  the  consequent  production  of  sugar  is 
Tery  much  larger.  The  processes  of  extraction 
and  purification  of  sugar  from  beet  are  coinpUcated 
and  delicate,  requiring  both  scientific  knowledge 
and  capital,  as  the  plant  necessary  for  working  up 
the  juice  into  refined  sugar  is  of  a  very  costly 
character,  and  the  operations  require  careful  and 
scientific  handling  in  order  to  ensure  success.  The 
juice  contains  not  only  sugar  crystallisable  and 
uncrystallisable,  but  also  a  considerable  quantity 
of  inorganic  salts  and  organic  substances  other 
than  sugar,  and  the  presence  of  these  latter  in- 
gredients prevents  a  large  portion  of  the  sugar  from 
crystallising,  and  therefore  they  must  be  removed. 
This  removal  of  the  injurious  constituents  can  only 
be  efiected  when  an  exact  analysis  of  the  juice 
and  of  the  sugar  has  been  made,  and  this  must 
be  done  at  each  stage  of  the  operation,  so  that  the 
mode  of  working  shall  be  properly  regulated,  and 
such  an  investigation  is  a  somewhat  complicated 
process,  needing  skilled  chemical  knowledge.  The 
quantity  of  sugar  which  is  rendered  uncrystallisable 
by  the  presence  of  inorganic  salts  or  ash  is  about 
five  times  the  weight  of  the  ash. 

In  order  to  obtain  the  sugar  which  would  other- 
wise be  thus  lost,  many  processes  have  been 
adopted,  and  of  these  that  involving  the  strontia 
is  the  most  recent.  This  method  was  secretly 
worked  for  some  years  in  certain  works  in  Ger- 
many, but  it  has  now  been  generally  adopted  under 


the  patent  of  Dr.  Scheibler,  chemist  to  the  Beetroot 
Sugar  Institution.  By  the  use  of  the  strontia 
process  large  profits  have  been  made,  and  the  plan 
lias  been  suciessfuUy  introduced  into  France  and 
Belgium.  The  Continental  beetroot  sugar  manu- 
factvirc,  partly  of  course  in  consequence  of  the 
Government  bounties,  has  been  a  very  profitable 
one,  annual  dividends  as  high  as  100%  having  been 
paid  by  some  sugar-mills.  It  would  seem,  how- 
ever, that  owing  to  the  great  increase  in  the 
number  of  these  establishments  the  trade  has  seen 
its  best  days. 

The  question  of  the  cultivation  of  sugar  beet 
in  the  United  Kingdom,  and  especially  in  Ireland, 
though  it  has  received  a  certain  amount  of  attention 
in  various  quarters,  has  not  come  to  any  practical 
issue.  About  1850  Lord  Clarendon,  then  the  Lord 
Lieutenant  of  Ireland,  ordered  an  official  inquiry 
on  the  subject  of  the  growth  of  beetroot  in  tliat 
country,  and  the  results  of  that  inquiry,  presented 
to  Parliament  in  1852,  showed  that  78%  of  beets 
grown  in  Ireland  were  rich  enough  in  sugar  to  be 
worked,  whilst  the  corresponding  amoimts  for 
England  and  Belgium  were  75%  and  70%  res- 
pectively. At  that  time  the  West  India  sugar  had 
tlie  command  of  the  market ;  the  sugar  trade  has, 
however,  since  that  date  been  revolutionised,  but 
no  step  has  yet  been  taken  by  agriculturists  and 
capitalists  to  commence  the  growth  of  sugar  beet 
and  the  manufacture  of  beet  sugar  in  this  country. 
To  produce  the  400,000. tons  of  beet  sugar  now 
imported  from  the  Continent  we  should  need  as 
many  acres,  but  as  the  beet  crop  is  taken  only 
every  three  years  the  total  acreage  required  would 
be  1,200,000.  A  large  proportion  of  this,  if  not 
the  whole  of  it,  could  Ije  found  in  Ireland,  and 
there  can  be  no  doubt  that  the  introduction  of 
such  an  industry  would  do  much  to  improve  the 
general  agriculture  of  that  country.* 

///. — Influence  of  Technical  Training  on  the  Alkali 
Manufacture. 

The  beneficial  action  of  high  scientific  and 
technical  training  upon  the  chemical  colour  and 
beet  sugar  industries  having  thus  been  shown,  ib 
becomes  of  interest  to  examine  the  effects  of  such 
education  on  another  no  less  important  branch  of 
chemical  manufacture,  viz.,  the  alkali  trade,  and 
in  this  instance  the  comparison  of  the  relative 
position  of  the  Continental  and  EngUsh  works  is 
by  no  means  in  favour  of  the  former.  In  the  first 
place,  as  regards  the  workmen  themselves,  it  may 
be  truly  said  that  in  no  country  does  any  real 
amount  of  scientific  education  reach  the  ordinary 
workman  in  alkali  works,  who  are  rather  labourers 
than  artisans.  Moreover,  the  foremen,  both  in 
this  country  and  abroad,  are  almost  invariably 
men  who  entered  the  works  either  as  laboratory 
boys  or  as  ordinary  workmen,  and  who  have  risen 
by  virtue  of  industry  and  native  intelligence,  but 
who  have  had  no  scientific  training  beyond  that 
afforded  by  the  occupation  in  which  they  have 
been  engaged.  So  far,  therefore,  as  the  education 
of  the  workmen  employed  in  alkaU  works  is  con- 
cerned, the  foreigner  has  no  advantage  over  us, 
nor  have  we  any  over  the  foreigner.  In  the  case 
of  the  managers  and  proprietors  the  matter  is,  of 
course,  different.  On  the  Continent  nearly  every 
manager  of  a  soda  works  is  a  man  of  a  very  high 
degree  of  scientific  attainment,  a  highly  trained 
engineer,  and  a  highly  trained  chemist.  An 
EngUsh  manager,  one  at  least  of  the  older  school, 
on  the  other  hand,  is  scarcely  ever  a  man  who  has 
had  a  similar  training  to  that  of  Continental 
managers   before  they  enter  upon  the  duties  of 


•  The  sugar  factory  of  Jlr.  Duncan,  established  some  years  ago 
at  Lavenliam,  and  which  was  not  successful,  is  about  to  be  re- 
opened. The  use  of  strontia  and  other  improvements  in  the 
manufacture,  together  witli  lower  railway  charges  on  the  rcots, 
encourage  the  new  iiroprietors  to  anticipate  better  rcsi'lt?. 
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management.  The  Continental  alkali  makers  are 
men  of  wider  knowledge  and  of  more  extended 
scientific  attainments  than  their  EngUsh  brethren. 
Thus,  whilst  probably  none  of  our  English  alkali 
makers  could  discuss  the  chemistry  of  the  latest 
organic  colouring  matter,  neariy  all  the  Continental 
masters  are  able  to  do  so.  But  in  the  opinion  of 
those  best  qualified  to  judge,  and  speaking  of 
course  of  the  managers  of  the  first-class  works  in 
each  case,  there  is  no  doubt  that  the  English  alkali 
makers  are  just  as  well  acquainted  with  the 
scientific  bearings  and  relations  of  their  own  manu- 
facture as  their  Continental  rivals.  Nor  is  the 
foreigner  a  better  alkali  maker  than  the  English- 
man, for  even  in  cases  in  which  the  former  obtains 
better  results  than  are  usual  in  this  country,  as 
regards  economy  of  fuel  and  raw  material,  the 
cause  is  to  be  sought  rather  in  the  fact  that  his 
cheaper  labour  permits  him,  and  his  dearer  fuel 
and  raw  material  compels  him,  to  do  what  dear 
labour  and  cheap  fuel  and  material  absolutely 
forbid  to  the  English  alkali  maker,  than  in  any 
superiority  in  scientific  training  of  the  one  over 
the  other.  It  certainly  cannot  be  said  that  the 
EngUsh  soda  industry  suffers,  in  comparison  with 
that  of  the  Continent,  owing  to  the  want  of  scientific 
knowledge  on  the  part  of  those  who  conduct  it. 
IMen  of  the  highest  talent  and  most  eminent  for 
their  scientific  knowledge  are  found  in  all  our  large 
alkali  works,  and  it  is  a  remarkable  fact  that  with 
orte  or  two  exceptions   everything  in  the  way  of 


important  improvements  in  the  alkali  manufacture 
by  the  Leblanc  process  has  originated  in  England. 
Hydrochloric  acid  condensing  towers,  revolving 
black-ash  furnaces.  Glover-towers,  mechanical 
calcining  furnaces,  mechanical  salt-cake  furnaces, 
plus-press  fiu'naces,  and  last,  but  not  least,  the 
Weldon  plant ;  each  one  of  these  English  improve- 
ments marks  an  era  in  the  alkaU  manufacture,  and 
has  been  at  once  adopted  as  a  necessity  by  all 
manufacturers.  Even  the  well-kno^vn  ammonia 
soda  process,  first  successfully  worked  in  Belgium, 
is  chemically  an  English  invention  (Dyer  and 
Hemming),  though  made  industrial  by  a  Belgian 
(Solvay).  No  less  remarkable  is  it  that,  certainly 
often  in  England,  and  in  some  cases  abroad,  those 
men  who  have  made  the  most  important  improve- 
ments or  discoveries  in  the  alkaU  manufacture 
have  been  self-taught,  proving  the  truth  of  the 
axiom  that  a  scientific  education  cannot  stand  in 
place  of  natural  sagacity  and  workshop  training. 

It  is  the  opinion  of  those  intmiately  acquainted 
with  tlie  present  condition  and  future  prospects 
of  the  alkali  trade,  both  at  home  and  abroad,  that 
such  differences  as  exist  between  the  results 
obtained  on  the  Continent  and  at  home  are  due  to 
differences  of  national  character  and  local  circum- 
stances rather  than  to  a  superiority  of  scientific 
education,  and  it  may  be  questioned  whether  many 
Continental  alkaU  works  could  survive  in  face  of 
English  competition,  if  the  import  duties  by  which 
they  are  at  present  protected  were  abolished. 
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Refrigerating ;        Processes     for    

Ormandy,  Warrington,  J.  Walker,  Mirfleld, 
and  F.  Holroyd,  EUand.  Eng.  Pat.  27,985, 
Dec.  5,  1913. 

A  SATURATED  Or  Supersaturated  solution  of 
calcium  chloride  or  other  alkaline-earth  halide 
is  used  to  absorb  the  ammonia  in  a  refrigerating 
apparatus.  (See  also  Eng.  Pat.  25,806  of  1907  ; 
this  J.,  1908,  740.)— W.  H.  C. 

DistiUation  of  liquids.  O.  Soderlund,  T.  Boberg  and 
Techno-Choinical  Laboratories,  Ltd.,  London. 
Eng.  Pat.  28,537,  Dec.  10,  1913. 

The  apparatus  is  of  the  type  in  which  the  vapour 
given  off  is  slightly  compressed  and  used  as  a 
heating  medium  in  the  evaporator  (see  Eng.  Pats. 
12,462  and  22,670  of  1911;  this  J.,  1911,  971; 
1912,  183).  To  prevent  rise  of  boiling  point  of 
the  solution  undergoing  evaporation,  due  to  con- 
centration, and  also  to  prevent  formation  of 
scale,  only  a  small  proportion  of  the  Uquid 
is  evaporated  and  the  heat  contained  in  the 
concentrate  as  well  as  that  in  the  condensed 
liquid  is  recovered.  A  pair  of  evaporators  or  a 
.single  evaporator  divided  into  compartments  is 
used,  with  a  pair  of  recuperators.  Part  of  the  feed 
solution  is  heated  in  one  of  the  recuperators  by 
the  condensed  liquid  and  the  reinainder  is  heated 
in  the  other  recuperator  by  the  concentrate. 

— W.  H.  C. 


Solids  suspended  in  gases  ;  Apparatus  for  collecting 

.     W.    E.    Playter,    CoUinsvUle,    111.     U.S. 

Pat.  1,118,045,  Nov.  24,  1014.  Date  of  appl., 
Feb.  19,  1914. 

The  gas  is  forced  tlu-ovigh  bags  of  pervious  material 
suspended  within  a  chamber.  From  time  to  time 
the  current  of  gas  is  shut  off,  and  compressed  air 
is  forced  into  flexible  pipes  stispended  within  the 
bags,  causing  these  to  oscillate,  strike  the  bags 
and  shake  down  the  dust. — W.  H.  C. 

Suspended  matter  ;   Means  for  removing  particles  of 

from  bodies  of  gas  or  fluid.     W.  W.  Strong, 

Pittsburgh,  and  A.  F.  Nesbit,  Wilkinsburg, 
Assignors  to  B.  B.  Melton,  Pittsburgh,  Pa. 
U.S.  Pat.  1,119,469,  Dec.  1,  1914.  Date  of 
appl.,  Feb.   11,   1913. 

The  gas  is  passed  through  a  series  of  cells  formed 
by  enlargements  in  a  conduit  which  acts  as  an 
earthed  electrode.  Active  electrodes  are  sus- 
pended witliin  the  conduit  and  a  wide  difference  of 
potential  is  maintained  between  the  electrodes. 

— W.  H.  C. 

Grinding  or  crushing  machine.  J.  S.  Fasting, 
Frederiksberg,  Denmark.  Eng.  Pat.  14,784, 
June  19,  1914.     Under  Int.  Conv.,  June  19,  1913. 

The  material  is  fed  through  the  opening,  9,  into 
the  drum,  1,  which  is  carried  on,  and  rotated  by, 
the  shaft,  2.  A  grinding  member,  10,  supported 
from  the  bracket,  7,  by  the  shaft,  6,  which  is 
inclined  to,  but  does  not  intersect,  the  shaft,  2, 
is  rotated  within  the  drum  and  is  capable  of  a 
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limited  lateral  movoiiu-nt.     Tho  niati-rial  is  ground 
between  the  grinding  member  and  the  drum  and 


is  pushed  forward  and  discharged  through  the 
openings,  8. — W.  H.  C. 

Desiccatinfj  machine.  L.  P.  Mick,  Chicago,  111. 
U.S.  Pat.  1.118,304,  Nov.  24,  1914.  Date  of 
appl.,  Nov.  1,  1913. 

Thk  material  is  sprayed  into  a  rotating  horizontal 
cylinder,  and  the  doposit-ed  powder  is  removed 
by  a  vacuum  device  fixed  within  the  cylinder  and 
almost  touching  it  at  its  lowest  part. — ^W.  H.  C. 

Drying-kiln  [for  irood].  E.  A.  Hallam,  Portland, 
Oreg.  U.S.  Pat.  1,119,59.5.  Dec.  1.  1914.  Date 
of  appl.,  Feb.  25,  1914. 

Jets  of  steam  are  delivered  downwards  from 
pipes  fixed  in  "  walk-ways  "  at  the  sides  of  tln' 
stack  of  timber  in  the  drying  kiln.  The  steam 
mixed  with  air  pa.sses  down  through  skeleton 
flooi-s  at  the  base  of  the  "  walk-ways  "  to  a  heater 
and  then  rises  through  the  stack  of  timber. 

— W.  H.  C. 

Drying  apparatus.  F.  Zorn,  Fienstedt,  Germanv. 
U.S.  Pat.  1.120.879,  Dec.  15,  1914.  Date  of 
appl.,  May  19,   1913. 

A'ertkwl  cylinders  mounted  in  a  brickwork 
heating  chamber,  so  that  they  can  be  revolved,  are 
divided  into  compartments  by  transverse  steam 
heating  plates  and  sieve  plates.  Each  cylinder 
is  provided  with  a  hollow  vertical  shaft  and  with 
flame  tubes.  The  steam  plates  are  heated  by 
steam  introduced  through  the  hollow  shaft. 
The  material  is  fed  into  the  upper  ends  of  the 
cylinders  by  screw  conveyors  from  a  common 
feed  trough,  and  its  descent  is  facilitated  by  rakes 
moving  over  the  upper  surface  of  the  sieve  plat«s. 
Adherence  of  the  material  to  the  flame  tubes  is 
prevented  by  brushes. — W.  H.  C. 

Filtering  medium.  J.  E.  Porter,  Syracuse,  N.Y.. 
Assignor  to  General  Filtration  Co.,  In<-.. 
Rochester,  N.Y.  U.S.  Pat.  1,118,441,  Nov.  24, 
1914.     Date  of  appl.,  April  9,   1914. 

A  UAFID  filtering  medium  having  strata  of  difl'eienl 
densities,  the  stratum  of  one  density  being  fornud 
solely  of  a  quantity  of  sand  mixed  with  a  vcr>- 
small  proportion  of  infusorial  earth  and  fused 
together  with  less  than  half  the  quantity  of 
powdered  glass. — W.  H.  C. 

Fillrr-jircss  and  filterintj  tijiparaius.  O.  J.  Salis- 
burv.  Salt  Lake  Citv,  Utah.  U.S.  Pats.  (.\) 
1.120,628  and  (B)  1,120,629.  Dec.  8,  1914. 
Dates  of  appl.,  Sept.  30  and  Jan.  2,  1914 ; 
(B)  renewed  Nov.  2,  1914. 

The  filtering  elements  are  enclosed  in  a  casing 
which  consists  of  :     (.\)   a   horizontal    cylindrical  ' 


.shell,  split  longitudinally  and  hinged  at  the  top  so 
that  each  half  can  be  removed  simultaneously  ; 
or  (B)  a  rectangular  casing,  the  opposite  sides  of 
which  can  be  removed. — \V.  II.  C. 

Mixing  device.  G.  Crerar,  Spokane,  Wash.  U.S. 
Pat.  1,119.405,  Dec.  1,  1914.  Date  of  appl., 
April  8,   1913. 

A  FL.\NGKD  cylinder,  11,  is  fixed  centrally  within 
a  tank,  10.     A  short  shaft,  21,  driven  by  gearing 
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from  above,  pi'ojects  into  the  upper  part  of  the 
cylinder,  and  carries  at  its  lower  end  a  propeller. 
23,  which  sets  up  a  circulation  in  the  direction 
indicated  bv  the  arrows. — W.  H.  C. 


Hydro-crtractor  [steatn  trap]  ;  Automatic  ■ 


which 


allows  water  to  pass  but  retains  the  useful  steam. 

V.  A.  Prost.  Fr.  Pat.  469,381,  March  7,  1914. 
A  TUBE,  H,  of  flattened  oval  section,  filled  with 
petroleum  spirit  and  having  one  end,  K',  free,  is 


fixed  bv  the  other  end,  K,  to  the  block,  X,  within 
the  casino-.  A.  provided  with  an  inlet.  B,  and  an 
outlet,  C.  The  tube,  H,  carries  a  rider,  N,  which 
is  attached  bv  the  pin,  F,  and  the  winged  rod,  E, 
to  the  valve,"  O.  The  apparatus  is  connected  by 
the  flange,  G.  with  the  steam  apparatus.  So  long 
as  wat«r  onlv  pas.ses  through  the  orifice,  a,  the 
tube,  H,  reta'ins  its  shape,  but  as  soon  as  steam 
enters,     the    liquid     in    the    tube,    H,    expands, 
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whereupon  the  tube  acts  as  a  spring  and  presses 
the  valve,  O,  on  to  the  seat,  «,  thus  shutting  off 
the  escape  of  steam.  The  lift  of  the  valve  is 
regulated  by  the  adjusting  screws,  b,  b. — W.  H.  C. 

Heating,     evaporating,     volatilising,     or     distilling 

liquvds   by    electricity;    Apparatus  foi .     T. 

McClelland,  jun.,  Cathcart,  Scotland.  U.S. 
Pat.,  1,121,743,  Dec.  22,  1914.  Date  of  appl., 
Nov.  30,   1912. 

See  Eng.  Pat.  27,422  of  1911  ;  this  J.,  1912.  1112. 

Producer  gas  and  [steam]  power  plant.     Eng.  Pat. 
27,922.     See  IIa. 


llA.-FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Corrosion  of  refractories  by  salts   in  coal.     A.   B. 
Searle.     J.  Gas  Lighting,  1914,  128,  535—536. 

The  speed  of  reaction  between  the  salts  in  coal 
or  coke  and  the  fireclay  or  sihca  of  retorts  or 
bricks  has  been  found  to  depend  more  on  the 
physical  state  of  the  refractoi"y  material  than  on 
chemical  differences,  it  being  possible  to  control 
the  fusibility  by  mixing  fine  and  coarse  material, 
so  that  either  a  silica  mixtvu-e  or  clay  mixture 
will  melt  the  more  easily.  Corrosion  is  least 
marked  when  the  retort  material  has  a  close 
surface  or,  in  a  porous  material,  when  the  grains 
are  coarse  and  hard-fired.  If  the  retorts  be  made 
of  clay,  a  large  proportion  of  it  should  have  been 
burned  and  made  into  coarse  "  grog  "  before 
being  mixed  with  the  remainder.  Water  in  the 
retort  acts  injuriously  by  causing  intimate  contact 
between  the  retort  and  the  salts,  and  liy  facilitating 
reaction.  The  introduction  of  wet  materials  into 
the  retort  sliould  therefore  be  abandoned,  or,  if 
this  be  impossible,  a  basic  retort  material  (prefer- 
ably sintered  magnesia  Iirick)  shoidd  be  employed, 
or  the  retort  lined  with  chromite  or  graphite 
wash. — F.  SoDN. 


Gas  leaks ;  Effects  of  - 


on  bituminous  pavements. 


Coke-oven  gas  ;  Supply  of  - 


-for  town  lighting  in 


Middlesbrough.     J.  Gas  Lighting,  1914,  128,  726. 

Coke-oven   gas  is  supplied  forltown  Ughting  in 
Middlesbrough  from  the  Newport  Iron  Works.     A 
suitable  quality  of  gas  is  obtained  by  providing 
a  separate  main  for  the  '"  rich  "  gas  produced  in 
the  early  stages  of  carbonisation,  the  "  lean  "  gas 
obtained  later  being  xised  for  heating  the  ovens 
(cf.   Douglas,   this   J.,    1912,   762).     A  battery   of 
46   regenerative   ovens   supplies   up   to    1,600,000 
cub.  ft.  per  day.     A  separate  by-product  plant  of 
the  direct  recovery  type  is  used  for  each  of  the  two 
mains.     The  gas  is  cooled  to  its  dew-point  in  air- 
coolers,  treated  with  tar-sprays  to  remove  tar,  and 
passed  into  saturators  to  recover  the  anunonia  as 
sulphate.     The  gas  leaving  the  saturatore,  is  freed 
from  water  in  surface  coolers  and  cooled  to  normal 
temperature    by    spray    coolers.     Naphthalene    is 
recovered  from  the  effluent  water.     The  "  rich  " 
gas  at  8 — 10  inches  water  pressure  then  passes 
through    a    rotary    washer    fed    with    benzoUsed 
creosote  oil  to  remove  any  remaining  naphthalene, 
to  the  gas  works  for  distrbutiion.     The  "   lean  " 
gas  is  kept  at  a  lower  pressure  and  any  excess  of 
"  rich  "  gas  not  required  by  the  town  is  mixed 
with    it.     Benzol    is    recovered    from    the    mixed 
gases,  but  that  in  the  "  rich  "  gas  is  retained  for 
illuminating  purposes.     The  gas  supplied  averages 
600  B.Th.TJ.  net,  slight  variations  occurring  when 
the  gas  from  a  newly  charged  oven  is  introduced. 

— W.  F.  P. 


G.  C.  Warren.     Amer.  Soc.  Municipal  Improve- 
ments.   J.  Gas  Lighting,  1914,   128,  740. 

CoAi,  gas  was  passed  through  two  tubes,  one 
containing  sand,  and  the  other  a  sand-asphalt um 
mixtiu'e.  The  gas  from  the  latter  gave  a  flame  of 
considerably  diminished  luminosity  as  compared 
with  that  from  the  former.  Liquid  asphaltum 
through  wliich  coal  gas  was  passed  for  twelve  days- 
gained  2-98%  in  weight  and  4%  in  volume,  and 
its  viscosity  was  considerably  diminished.  Coal 
gas  wiU  attack  any  foi-m  of  bituminous  pavement, 
sometimes  at  a  considerable  distance  from  the 
leak,  due  to  penetration  through  stratified  material. 
The  "  plugging  "  t«st  for  gas  leaks  is  not  reliable. 

— W.  F.  F. 


Patents. 
Coal    briquettes ;      Manufacture    of- 


H. 


PhiUips,    London,    and    A.    PhiUips,    Tredegar, 
Mon.     Eng.  Pat.  29,009,  Dec.  16,  1913. 

100  PARTS  of  coal  are  groimd  to  a  pulp  with  45 
•to  60  parts  of  water  and  the  mixture  is  subjected 
to  a  pressure  of  3  to  5  tons  per  sq.  in.  in  a  mould 
having  oppositely  acting  plungers  to  eliminate 
the  greater  part  of  the  moistiu-e.  The  partly 
formed  briquettes  are  passed  through  a  tunnel 
chamber  heated  to  80"  C.  at  the  inlet  and  250° 
to  500°  C.  at  the  outlet,  and  are  then  again 
subjected  to  a  pressure  of  from  5  to  15  tons  per 
sq.  in.  in  another  press. — W.  H.  C. 


Fuel    briquettes ;      Manufacture     of .     J.     B. 

Cann.  Boston,  ilass.  U.S.  Pat.  1,121,325, 
Dec.  15,  1914.  Date  of  appl.,  Jan.  13,  1913. 
Small  particles  of  fuel  are  mixed  with  a  binder 
which  is  then  rendered  adhesive  by  treatment 
with  steam  saturated  with  an  oleaginous  sub- 
stance. The  mixture  is  then  pressed  into 
briquettes    whicli    are    subsequently    heated.    ■ 

— W.  H.  C. 


Coke-ovens.     L.  L.  Sununers,  Chicago.     Eng.  Pat. 
10.284,  Apr.  25,   1914. 

In  ovens  of  the  tvpe  described  in  Eng.  Pats. 
6504  and  7049  of  1910  (this  J.,  1911,  274,  202), 
the  horizontal  retort  is  divided  into  sections  by 
hght  longitudinal  walls,  these  and  the  retort 
side  walls  and  roof  being  provided  with  longitudinal 
heating  ducts.  Each  section  has  a  reciprocating 
floor,  on  which  the  carbonaceous  material  is  fed 
at  one  end,  the  coke  being  discharged  at  the  other. 
All  the  floors  are  connected  to  a  common  cross- 
head  and  reciprocated  in  unison  by  a  single 
hydraulic  ram.  The  restraining  action  of  the 
wall  of  the  charging  hopper  upon  the  layer  of 
material  when  it  is  reciprocated,  causes  uniform 
compression  in  all  the  retort  sections.  Each 
of  the  heating  ducts  in  the  walls  and  roof  is 
formed  with  more  than  one  tile  section  to  avoid 
cracking  due  to  unequal  expansion. — W.  F.  F. 


Coke-ovens  ;     Recuperators  for  retort  - 


C.    H. 


Hughes,  Syracuse,  N.Y.,  Assignor  to  Semet- 
SolvayCo..Solvay,N.Y.  U.S.Pats,  (a)  1,120,146 
and  (B)  1,120,147,  Dec.  8,  1914.  Dates  of  appl., 
June  19,  1912,  and  Jan.  7,  1910.  (b)  renewed 
Sept.   14,   1912. 

(a)  The  air  supply  is  preheated  by  hot  waste  gas 
passing  between  two  horizontal  plates  connected 
by  tubes  through  which  the  air  passes,  (b)  The 
gas  passes  in  series  through  the  two  spaces  formed 
between  three  horizontal  plat«s,  the  air  heating 
tubes  passing  across  ))oth  spaces.  In  each  case 
expansion  of  the  tubes  is  provided  for. — W.  F.  F. 
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Coke-ot^ens  or  gas-reiorts  ;  Heating  of .     H.  W. 

Wooilall.     i'ooU',      Dorset.     Kni?.      Pat.     :«t!3, 
Feb.  !»,   1914. 

The  oven  or  retort  gas  is  mixed  with  waslo  tliio 
gases  to  make  it  suitable  for  use  with  biu'ners 
and  flues  constructed  for  lieating  bv  producer 
gas.— \V.  F.  F. 


17.  The  coked  hiel  falls  readily  fi-om  the  chamber, 
•I,  into  till!  pvoiluciT.  luit  if  necesxarv  a  poker  may 
1h'  introtUiced  through  the  opening,"  21.     The  gas 


Gas-retorts  , 
for- 


Charging   and   d'tKcharguuj   apparatus 
F.  J.  Bancroft  and  J.   B.   Hansford, 


New  Barnet,  Hert.s.     Eng.  I'at.  i:?.218,  Mav  2S», 
1014. 

A  Tuoi'oir,  similar  in  shape  to  the  retort  and 
having  a  plate  lying  along  the  bottom  and  a 
charging  head  at  the  outer  end,  is  filled  with  fuel, 
and  the  plate  and  head  are  moved  forward  with 
tlie  fuel  into  the  retort,  after  wliicli  the  plate  is 
withdrawn  and  tlien  the  head.  To  discharge 
tlie  retort  the  head  is  fixed  at  the  forward  end  of 
the  plate  and  the  two  are  pushed  l)odily  into  the 
retort.— W.  l'\  F. 

Producer-gas  and  [steam]  power  plant.  A.  H. 
Lymn,  Westminster.  Eng.  I'at.  27.922,  Dec.  4, 
1913. 

Ste.\m  is  withdrawn  from  the  engine  or  turbine 
at  a  point  where  its  pressure  is  about  30  lb.  abs., 
and  used  for  driving  tlie  l)lowers  and  other  auxiliary 
machinery,  being  then  exhausted  into  the  gas 
producers'. — W.  F.  F. 

Gas-generator.  ,T.  C.  Walton,  Fort  Wortli,  Tex., 
Assignor  to  J.  A.  Wisherd,  Stanton,  Nebr. 
U.S.  Pat.  1.118,319,  Nov.  24,  1914.  Date 
of  appl..  May  1,  1913. 

The  generator,  containing  metal  sci-aps,  is  provided 
at  the  bottom  with  perforated  pipes  open  to  the 
atmosphere  at  both  ends  for  the  supply  of  air, 
and  means  for  drawing  in  air  automatically  and 
intermittently.  Acid  and  oU,  <ontained  in 
separate  tanks,  are  forced  l)y  pneumatic  pressure 
into  a  mixing  pipe  which  communicates  witli 
a  perforated  pipe  in  ttie  upper  part  of  the  generator 
tank,  and  a  Ijaflle  is  provided  whereby  the  acid 
and  oil  are  distributed  tlu-oughout  the  tank. 
A  service  pipe,  provided  with  a  hack-check, 
is  connected  with  other  perforated  pipes  which 
extend  fi-om  the  upper  part  of  the  tank  to  tlie 
exterior. — W.  (".  II. 

Gas ;     Process    and    apparatus    for    making . 

H.  Burgi.  .Springfield,  Mass.     U.S.  Pat.  1,120.273, 
Dec.  8,  1914.      Date  of  appl..  May  13,  1912. 

Coal  is  fed  continuously  downwards  through 
a  heated  vertical  retort,  the  coke  being  withdrawn 
at  the  bottom.  Suitable  enriching  hydrocarbons 
are  supplied  througli  a  jacketed  pipe  extending 
downwards  in.side  the  retort  to  a  zone  where  a 
"  cracking  "  temperature  prevails,  and  the  result- 
ing gas  mixes  with  the  coal  gas,  and  is  withdrawn 
from  tlie  top  of  the  retort. — W.  F.  F. 

Gas  prodticers  ;   Retort  for  distilling,   at  very  high 

temperatures,  the  fuel  to  be  supplied  to .     11. 

Ma.staing   and   L.   Monnier.     Fr.   Pat.   4(59,9(37, 
March  2.^,  1914.    Under  Int.  Conv.,  .Tan.  10,  1914. 

The  retort,  which  serves  also  as  a  feed-hopper  for 
the  gas  producer,  cortsists  of  four  separate,  easily 
replaceable  parts,  3,  4,  5,  6.  The  producer,  7,  is 
charged  with  coke  and  set  in  operation,  the  gas 
being  exhausted  through  24  and  22,  or  through 
22  alone.  To  attain  the  high  temperature  (1000°— 
1300°  C.)  necessary  for  the  complete  coking  of  the 
raw  fuel  fed  into  the  chamber,  5,  a  portion  of  the 
producer  gas  is  burnt  in  the  chamber,  25,  by  air 
introduced  under  pressure  through  the  pipes,   1(>, 


ch'awu  off  througli  the  pipe,  22,  is  a  mixture  of 
coal  gas  and  producer  gas  with  a  calorific  value 
about  double  that  of  ordinary  producer  gas. — A.  S. 

Tar   or   other   liquids  ;     Centrifugal  apparatus  for 

separating from    gases.     Soc.    G6n<^rale    de 

Mati^riol  b.  Qa.?..     Fr.  Pat.  4(39,302,  Feb.  20,  1914. 
Under  Int.  Conv.,  Feb.  28,  1913. 

A  SEPARATOR  for  removing  tar,  oil,  or  other 
suspended  matter  from  gases,  consists  of  a  hori- 
zontal cylinder  divided  into  two  compartments  by 
a  transverse  partition  having  an  opening  at  its 
centre.  The  gas  is  introduced  t.angentiaUy  through 
an  inlet  at  the  periphery  of  one  compartment, 
travels  with  increasing  velocity  to  the  centre,  and 
passes  througli  the  opening  into  the  other  com- 
partment, wherein  its  velocity  decreases  from  the 
centre  to  a  tangential  outlet  at  the  periphery. 
Tw'O  or  more  of  such  cylinders  may  be  iise<l  in 
series.  Each  compartment  is  provided  with  a 
drain  pipe  for  discharging  the  separated  tar  or  the 
like.— W.  F.  B. 


Oils  ;  Process  for  cracking  — 
O.     D.     Lucas,    London. 


-.     O.  H.  Valpy  and 
Eng.    Pats.    20.470, 


Sept.  10,  1913,  and  2S38,  Feb.  3,  1914. 
Steam  superheated  to  a  temperature  slightly  below 
the  cracking  point  is  sprayed  into  the  oil  in  a  stiU, 
and  the  mixture  of  oil  \-.apour  and  steam  is  passed 
through  heated  catalysing  tubes  of  nickel,  which 
may  be  packed  with  catalysing  material,  and 
thence  to  a  coil  in  the  oil  still  where  the  heat  of 
the  cracked  vapour  is  utilised  for  heating  the  oil. 
The  catalysing  tubes  may  be  heated  electrically, 
or  by  an  oil  burner. — W.  P.  F. 

[Oil]  Distilling  apparatus.  R.  C.  Dundas,  Los 
^Vngeles,  Cal.  U.S.  Pat.  1,120.039,  Dec.  8,  1914. 
Date  of  appl.,  Jan.  23,  1913. 

The  Uquid  is  pumped  through  a  series  of  vessels, 
1,  2,  3,  each  consisting  of  a  vertical  cylinder 
divided  into  three  superposed  chambers  by  the 
tube-plates,  8,  9.     The  lowest  chamber  is  divided 
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into  two  compartments,  A.  and  B.  by  the  vertical 
partition,  14,  the  middle  chamber  by  the  vertical 
partition,  18,  into  two  compartments  communica- 
ting at  the  top.  and  the  upper  chamber  into  two 


commuiiicatinc:  compartments  Ijy  the  partition.  10, 
the  compartment.  11.  on  the  right  serving  as  a 
reservoir.  The  top  and  bottom  chambers  are 
connected  by  means  of  tubes  expanded  into  the 
tube-plates,  the  tubes  on  the  left  of  the  partition, 
18,  being  of  larger  diameter  than  those  on  the  right. 
The  oU  enters  through  the  pipe.  15,  into  tlie 
compartment,  A,  of  the  cylinder.  1.  rises  through 
the  smaller  tubes  into  the  reservoir.  11.  overflows 
and  passes  down  the  larger  tubes  into  B.  and  is 
withdrawn  by  the  pump.  16.  and  forced  into  the 
second  cylinder,  and  so  on.  The  heating  medium 
enters  the  last  cylinder,  3,  by  the  pipe.  21.  passes 
upwards  round  the  larger  tubes  and  downwards 
round  the  smaller  tubes  to  the  exit,  25,  and  so  on 
through  the  series.  The  vapoiu'  given  off  escapes 
through  the  pipes,  13. — W.  H.  C. 

Oils  and  the   like  :   Adhesive   test  for .     V.   B. 

Osborne,  Sacramento,  Cal.  U..S.  Pat.  I,120.ti21, 
Dec.  8,  1914.     Date  of  appl.,  March  12.  1913. 

A  FILM  of  the  oU  is  mterposed  between  a  hoUow 
stationary  cylinder  and  a  loosely  fitting  ring 
surrounding  it.  a  heating  or  cooling  agent  is 
circvilated  through  the  cylinder,  and  the  ring  is 
rotated  by  means  of  a  weight  and  cord. — W.  H.  C. 

Gasolene  :  Process  of  and  apparatus  for  recovering 

and  gradiny .     R.  D.  Bassett,  Kinzua,  Pa., 

-Vssignor  to  K.  A.  Krantz.  Kinzua,  and  H.  H. 
Bassett,  Grand  YaUev,  Pa.  U.S.  Pats,  (a) 
1.120,6(39  and  (B)  1.120.670.  Dec.  15.  1914. 
Dates  of  appl..  Marcli  14,  1914  and  April  30.  1912. 

(a)  Heavy  low-grade  gasolene  is  added  to  liquid 
high-grade  gasolene,  or  gas  rich  iii  gasolene,  under 
pressure,  and  the  mixture  cooled.  (B)  The 
apparatus  consist,s  of  two  long  casings  ha\ing 
chambers  at  the  ends  connected  by  pipes,  the 
middle  portions  of  the  casings  forming  jackets 
for  the  pipes.  A  mixture  of  low-grade  ga.solene 
and  liquid  and  gasified  high-grade  gasolene  is 
forced  through  the  two  sets  of  pipes  in  series,  and 
the  liquid  portion  finally  separated  from  the  lean 
gas.  Tills  gas  at  high  pressure  and  temperature  is 
passed  through  tlie  jacket  of  the  first  set  of  pipes, 
and  then  through  a  reducing  valve  at  a  greatly 
reduced  pressure  and  temperatiu-e  to  the  second 
jacket. — W.  F.  F. 


Manufacture   of  carburelted   [methyl]   alcohol. 
Pat.  469.903.    Sec  IIb. 


Fr. 


Utilisation  of  gas  /iroducers  for  the  manufacture  of 
ammonia  by  synthesis.   Ft.  Pat.  469,331.  See  VII. 


lElecfrical]  purification  of  [combustible]  qases.    U.S. 
Pat.   1,120,475.     See  XI.  " 

Gas    amilysis    apparatus.     U.S.     Pat.     1,121,244. 
See  XXIII. 


llB.— DESTRUCTIVE  DISTELIATION  ; 
HEATING  ;     LIGHTING. 

Flame  standards  in  photometry.  E.  B.  Rosa  and 
E.  C.  Crittenden.  Bull.  Bureau  of  Standards 
(U.S.A.).  1914.  10,  557—595. 

As  a  result  of  a  large  amount  of  experimental  work 
it  is  concluded  that  the  Harcourt  pentane  lamp 
is  the  most  practical  flame  standard  available, 
but  that,  as  made  at  present,  it  cannot  be  con- 
sidered as  a  reproducible  primary  standard,  being 
decidedly  inferior  to  the  Hefner  lamp  in  this 
respect.  For  xise  as  a  primary  standard  one  or 
more  lamps  should  be  constructed  to  very  exact 
specifications,  and  operated  within  very  narrow 
lm]it.s  of  temperatiu'e  and  hiimidity,  with  much 
more  rigorous  requirement.s  as  to  the  density  and 
boiling  point  of  the  pentane.  and  in  an  atmosphere 
of  constant  oxygen  content.  In  a  very  large 
number  of  tests  with  the  present  standard  type 
of  pentane  lamp,  the  correction  to  be  applied 
for  water  vapour  (percentage  decrease  of  candle- 
power  caused  by  an  increase  of  1  litre  of  water 
vapom"  per  cb.  metre  of  air)  as  determined  at  the 
Biu-eau  of  Standards  was  found  to  be  0-567, 
a  value  apprecial)ly  lower  than  that  found  in  the 
National  Phvsical  Laboratory  (Paterson,  this  J., 
1908,  5.53)  and  bv  Butterfield,  Haldane,  and 
Trotter  (this  J..  1911.  1005).  The  equations 
given  for  the  Hefner  and  pentane  lamps  respec- 
tively are  : 

I=In[l-0-0055{S-8-h)-000011(760-b)]  ;    and 
I  =I„[1  -f  0-00.57(80-h)-0000S(760-b)], 

where  I  is  the  oliserved  candle-power  ;  In  is  the 
normal  value  of  the  lamp  at  an  atmospheric 
humidity  of  8-8.  or  of  8  litres  of  water  vapour 
per  cb.  metre  of  au'.  and  a  barometric  pressure 
of  760  mm.  of  mercuiy  ;  h  is  the  actual  humidity 
as  found  by  the  Assmann  psychrometer.  and  b  is 
the  barometric  pr&ssure. — A.  S. 

Patext. 


[Methyl]  alcohol ;   Manufacture  of  carburetUd . 

C.  Henry.     Fr.  Pat.  469,903,  June  2,   1913. 

The  oily  and  aqueous  liquors  obtained  by  the 
destructive  distillation  of  peat,  are  distilled  to- 
gether in  an  apparatus  fm-nished  with  an  agitator, 
the  products  (methyl  alcohol,  acetone,  light  hydro- 
carbons, water,  and  acetic  aciil)  passing  over  below 
90°  C.  being  collected.  The  distillate  is  treated 
with  quickhme  to  remove  water  and  acetic  acid, 
and  the  jiroducts  of  b.  pt.  lielow  65'  0.  are  separ- 
ated by  rectification,  leaving  carbnretted  methyl 
alcohol  suitable  for  use  as  a  motor  fuel. — A.  S. 


Ill,— TAR  AND  TAR  PRODUCTS. 

Nitro-groups  :   Influence  of on  the  reactivity  of 

substituents  in  the  benzene  nucleus.     J.  Kenner. 
Chem.  .Soc.  Trans..  1914.   105,  2717—2738. 

A  META-DIRECTIVE  grouping,  especially  the  mtro- 
group,  confers  a  certain  degree  of  mobility  on 
substituents  in  ortho-  or  para-positions,  and  in 
some  cases  ortho-para-directive  substituents. 
notably  chlorine,  produce  a  corresponding  effect 
on  meta-sul)stituents.  An  explanation  Ls  offered 
in  terms  of  Fliirscheim's  views,  namelv.  that  the 
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attachment  of  tho  siihstitiicnt  is  loosened.  The 
iiiolnlf  siilistitiiriit  can  taki'  part  in  reactions,  l)o 
displaced  liy  otlier  K''""Pi^-  etc.,  in  spite  of  file 
st<?rie  inlluenees  to  which  it  is  exposed,  and  the 
phenomenon  is  correlated  with  (he  property  of 
nitro-  and  other  nieta-directive  proiips  of  forming 
additive  compounds.  In  <'onneetion  with  tlie 
above  views,  the  aclion  of  liydrazine  on  nietliyl 
2-ehloro-;{..")-dinitrolien/,oati'  w;is  sliown  to  yield 
directly  .'J.7-dinitro-3-keto-I.3-dihydroindazole. 

The  nitro-groups  of  this  compound  were  displaced 
hv  eldorine  atoms  when  it  «as  treated  with 
phosphoryl  chloride  at  180"  (".— G.  F.  M. 

Acelyt-iiitro-subfitilulioii.  Siibnliliilioii  in  armmitir 
hydroxif-rompoiinds.  Part  II.  V.  .1.  llardim;. 
Chem.'Soc.  Trans.,  1911,  105,  2790—2800. 

In  the  presence  of  methoxyl  groups  the  acetyl 
group  suhstituted  in  certain  positions  in  the 
benzene  nucleus  can  lie  directly  displaced  liy  the 
nitro-group.  Thus  :!.  1-diniethoxyacetophenone 
yields  l.t!-diiii(ro-H.  1-diniethoxybenzene,  and 
3.4.5-trimethoxyacetophenone  is  converted  into 
3.4.5-trimethoxynitrobcnzene.  On  the  other  hand. 
if  the  acetyl  group  occupies  a  position  which, 
in  the  phenol  ether,  is  inactive  to  nitric  acid  a 
nitro-ketone  is  produced.  2.3.4-trimethoxy- 
acetophenone,  giving,  tor  example,  O-nitro-2.3.4- 
trimethoxyacetophenone. — H.  F.  M. 


IV.— COLOURING  MATTERS  AND  DYES, 

Maitiifuclurc  of  aitiliiic  di/fstuffti  in  (Ircat  Britain. 

The  Government  scheme  for  the  establishment 
of  a  national  dvestulT  industry  (see  this  J.,  1914, 
1199,  1200  ;  191;>,  22)  has  not,  up  to  the  present. 
received  the  enthusiastic  support  of  those  most 
interested.  A  meeting  of  the  Consultative  Com- 
mittee was  held  at  the  Board  of  Trade  on  January 
13th  to  consider  the  position,  but  it  adjourned 
for  a  week  without  making  a  report.  After  the 
meeting  on  .Jan.  20th  it  was  announced  that  Mr. 
L.  B.  Lee  (Calico  Printers'  A.ssoc.)  and  Mr.  M.  S. 
Shfirp  (Bradford  Dyers'  Assoc.)  had  withdrawn 
from  (he  Committee  in  view  of  the  attitude  of 
theii'  respective  companies.  Tlie  Committee-  will 
be  enlarged  and  will  proceed  i)nmediately  to 
prepare  a  scheme  on  a  modified  Ihiancial  scale, 
which,  while  not  departing  from  the  general 
lines  originally  laid  down,  will  he  more  advan- 
tageous to  the  subscribers  of  the  proposed  company. 

^rhe  fact  that  adequate  support  has  not  been 
forthcoming  is  liardly  .sm-prising,  in  view  of  the 
diversity  of  opinion  on  the  subject  and  the  large 
nvimber  of  objections  tliat  have  lieen  urged 
against  the  scheme,  both  as  a  whole  and  on  points 
of  detail.  t'nder  the  circumstances,  a  risume 
of  some  of  the  points  raised  may  be  of  interest. 

In  October  last,  the  Leeds  Chainber  of  Com- 
merce suggested  to  the  (toverirment  Committee 
(which  was  appointed  in  August  to  consider  the 
question)  that  their  action  should  take  the  form 
of  protection  by  means  of  import  duties  on  the 
products  in  (juestion.  either  without  limitation 
of  time  or  for  such  a  period  as  would  encourage 
the  investment  l)y  traders  of  the  nece.ssary 
i-apital.  and  they  further  called  attention  to  the 
need  of  duty-free  aliohol. 

The  Derby  ('handier  made  the  following  recom- 
mendations :  Tha(  tlie  Government  be  requested 
to  take  steps  to  encourage  the  manufacture  of 
anihne  dyes  in  tlie  country  ;  that  private  enter- 
prise is  to  be  preferred  to  a  Government  under- 
taking ;  that  it  is  very  necessary  that  a  supply 
of  duty-free  alcoliol  for  the  manufacture  of 
chemicals  should  be  permitted.  Small  undertak- 
ings to  manufacture   quite  a  limited  number  of 


colours  at  first  will  be  more  successful  than  one 
large  concern,  .md  the  movement  will  b(!  con- 
sideralily  assisted  by  a  combination  lietween  gas 
works,  tar  distillers,  alkali  works,  etc..  for  the 
purpose  of  .advancing  their  crude  products  a 
further  stage. 

The  iManchester  Chamber  passed  a  resolution 
dechxring  that  they  were  unable  to  support  the 
(iovernment  sclunie,  but  later  this  resolution 
was  rescinded.  On  December  "jtli,  the  Leeds 
Chamber  passed  a  resolution  expressing  the 
opinion  that  the  proposed  scheme  would  not 
meet  the  difliculties  of  the  situation,  but  would 
stifle  competition  and  estaldish  a  monopoly. 
The  Chamber  repeated  its  demand  for  a  sub- 
stantial import  duty  on  coal-tar  colours  to  be 
miposed  for  some  years  after  the  close  of  war. 

The  Kxecutive  Council  of  the  .\ssociation  of 
Chambers  of  Commerce  passed  a  resolution  in 
terms  similar  to  tliat  of  the  Leeds  Chamber  of 
Dec.  oth,  and  (he  Council  of  the  London  Chamber 
of  Commerce  on  Jan.  llth  passed  a  resohdion 
declarinu  (ha(  adequate  (aiilT  pro(ectioii  should 
lie  guaranteed  for  at  least  (en  years  after  th.e 
end  of  (he  war.  )iut  such  protection  shoidd  be 
considered  as  a  means  of  meeting  a  national 
emergency,  and  in  no  wa>'  as  a  preiedent  for 
future  action  on  the  same  lines.  The  Board  of 
Directors  of  the  Manchester  Chamber  of  Commerc?i 
however,  dissociate  themselves  entirely  from  the 
policy  of  even  temporary  protective  duties  on 
dyestiilTs.  but  consider  that,  in  the  except ioii.al 
circumstances,  some  ade(|uate  measure  of  financial 
assistance  from  the  State  is  warranted. 

Among  the  objections  raised  in  other  quarters 
to  the  scheme,  there  has  been  the  feeling  that 
the  Government  was  not  doing  enough  to  help 
the  industry.  It  has  been  suggested  that  a  better 
course  \^oidd  have  been  for  the  Government 
to  find  the  whole  of  the  capital  or  to  guarantee  the 
interest  to  those  who  did  so  ;  alternatively  the 
Government  ndght  have  taken  the  same  risks 
on  ordinary  shares  that  the  shareholders  were 
asked  to  take,  instead  of  securing  their  capital 
on  debentures.  Again,  many  people  hesitated  to 
bind  themselves  under  the  contracting  clause, 
which  compelled  them  to  buy  only  from  the  new 
companj',  owing  to  their  doubt  as  to  its  ability 
to  produce  dyes  of  the  requisite  quality  at  a  siutable 
price. 

In  a  letter  to  the  "  Morning  Post  "  on  January 

7th.  Mr.  C.  Diamond,  a  member  of  the  committee 

of    textile    manufacturei-s     appointed     to     confer 

with  the  Board  of  Trade  on  the  subject  (see  this  J., 

1914,   1200),  has  enumerated  and  answered  some 

of   the   other   objections   that   have   been   raised-; 

I   the  following  are  extracts  from  this  letter  : — 

j        '■  Conservative  estimates  go  to  sho«"  tliat  in  order 

I    to  produce  two  million  pounds'  worth  of  dyes  per 

annum  the  capital  proposed  is  ample  to  purchase 

existing  concerns,  to  erect  ik'w  works,  and  to  leave 

I   perhaps   2,   million  pounds  or  more  for  working 

j    capital     or     as     a     fighting     fund.     Tlie     (ferman 

capitalisations  and  output  bear  out  these  estimates. 

I    The  money  put  in.  if  wisely  used,  will  be  ample 

j    to  Iniild  up  a  great  British  industry,  and  if  at  the 

j    end  of  ten  years  it  has   lieen  found   that  it  was 

[   nece.s.sary    to    expend    f2.50.000    a    year    for    this 

purpose,  there   should    be   then    an   earning  power 

and  a  goodwill  in  the  roiiipan\-  equal  to  (he  outlay. 

"  The  fiovernment  has  lieen  forced  by  t  lie  pressure 

of  the  trades  to  endeavoiu'  to  organise  this  great 

national    eflort.      If    those    concerned    will    do    it 

themselves  no  doubt  the  (iovernment  will  be  glad 

to  stand  aside.     There  is,  however,  no  evidence  of 

this.     Hence  the  Ciovernment  olfer  of  £1.500,000 

as  a  loan,  at  low  interest,   for  twenty-five  years, 

the  interest  and  sinking  fund  being  payable  only 

out  of  earnings.     The  Government  requires  thatt 

those  whose  vital  interests  are  involved  should  do 
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their  share  in  tlie  matter.  On  an  annual  trade 
of  £200,000,000  the  £3,000.000  to  be  raised  is 
only  li°o-  The  first  amounts  called  up  are  very 
small.  The  remaining  amounts  are  also  in  very 
small  instalments  at  very  long  dates. 

"  To  do  nothing,  to  wait  till  the  war  is  over,  and 
then  go  back  to  Germany  for  our  dyes,  and  to 
confess  failure  and  helplessness,  would  be  shameful. 
But  more,  it  would  mean  that  later  the  Germans 
could  and  would  charge  such  prices  for  their  dyes 
as  would  soon  eat  up  all  the  capital  proposed 
to  be  raised  for  this  scheme,  and  still  leave  British 
industries  in  a  state  of  dependence.  The  monopoly 
of  the  synthetic  dye  industry  by  Germany  compels 
us  to  beUeve  that  there  are  those  amongst  us  who 
are  willing  to  accept  such  a  conclusion. 

"  The  Germans  can.  it  they  Uke,  when  the  war  is 
over,  offer  their  dyes  for  nothing.  l>ut  under  the 
co-operative  scheme  now  proposed  their  com- 
petition cannot  touch  the  proposed  concern 
or  injure  the  new  industry.  If  the  users  and  the 
allied  trades  resolve  that  never  again  shall  they 
be  placed  in  such  jeopardy,  the  Germans  will  be 
powerless  and  the  British  company  unassailable. 

"  The  very  biggest  users  of  dyes  are  on  the  Com- 
mittee, and  agreed  to  support  the  Govermnent 
scheme  in  principle.  Of  course  any  concern  that 
has  plans  of  its  own  is  free  to  stand  out  of  this 
national  effort,  but  the  liigger  the  concern  the 
graver  the  responsibilities  iniposed  upon  it  in  this 
national  crisis.  The  country  is  doing  a  great 
deal  for  such  concerns  in  protecting  them  and 
enabling  them  to  carry  on  their  businesses  and  to 
earn  their  profits.  They  have  a  corresponding 
duty  to  the  country. 

"The  new  company  will  start  with  the  control 
of  certain  good  concerns.  It  hopes  to  get  others. 
It  will  extend  its  operations  in  every  direction 
In  order  best  to  meet  the  emergency.  It  will 
have  ramifications  of  a  character  that  should 
enable  it  to  do  this  with  success. 

"  If  the  whole  scheme  falls  through,  the  users 
of  dyes  and  those  trades  dependent  on  dyes  will  be 
in  grave  straits.  A  national  effort  such  as  this, 
with  substantial  Government  aid  and  the  co- 
operation of  those  concerned,  is  bound  to  succeed. 
A  confession  of  impotence  now  would  indeed 
be  a  national  humiliation.  The  Germans  may 
resolve  to  keep  their  best  dyes,  and  by  their  aid 
eudeavovu-  to  build  up  their  textile  and  other 
trades  in  foreign  markets,  or  they  may  decid-B 
to  charge  double  or  quadruple  prices  here  for  sucn 
dyes  as  they  may  be  willing  to  sell  to  us  when  the 
war  is  over.  The  risks  involved  in  putting  up 
some  capital  now  in  this  co-operative  scheme 
are  absolutely  negligible  when  such  risks  are 
duly  considered,  and  when  the  assured  benefits 
of  the  scheme  are  taken  into  account." 

Writing  to  the  "  Morning  Post  "  on  Jan.  19tli, 
Prof.  H.  E.  Armstrong  suggests  that  a  general 
meeting  of  tlie  Royal  Society  be  called  fortliwith 
to  organise  the  body  corpor.ate  in  the  service  of  the 
.State.  It  will  be  impossible,  he  says,  to  re- 
establish the  dyestuff  or  the  glass  industry. 
for  example,  unless  such  protection  be  granted 
as  is  necessary  to  pLace  the  industry  permanently 
on  a  footing  to  meet  outside  competition  unaided. 
Also,  our  systeui  of  education  must  be  so  re- 
arranged that  our  commercial  men  are  trained  to 
work  with  scientific  assistants  and  to  appreciate 
their  co-operation.  Our  present  position  shovdd 
not  be  attributed  to  any  failure  on  the  part  of 
science.  The  re-establishment  of  the  industry 
must  be  gradual  ;  to  train  the  necessary  army 
of  workers  will  be  very  difficult,  especially  as  tlie 
number  who  can  give  the  training  Ls  so  limited. 
Some  of  the  most  distinguislied  and  successful 
German  workers  have  been  taken  into  the  factorv 
directly  from  academic  positions,  and  this  must 
be    our    policy    also.     But    it    will    be    useless    to 


attempt  to  train  men  imtil  a  Govermnent  guarantee 
is  given  to  support  the  industry. 

Prof.  R.  Meldola,  President  of  the  Institute 
of  Chemistry,  in  a  letter  m  the  "  Times  "  of  Jan. 
20tb.  points" out  that  the  Board  of  Trade  Advisory 
Committee  has  had  nothing  to  do  with  the  formula- 
tion of  the  Goveriunent  scheme,  and  that  the 
Sub-Committee,  appointed  to  deal  with  this 
special  branch  of  manufacture,  is  equally 
irresponsible.  He  considers  that  the  weakness 
of  the  scheme  wa,s  in  the  subordination  of  science 
to  business  in  an  industry  in  which  science  should 
govern  the  Directorate.  The  development  of 
this  great  industry  in  Germany  has  been  the 
resxilt  of  spending  many  years  and  large  amounts 
of  capital  in  research  work,  and  it  is  to  be  hoped 
that  we  shall  not  continue  to  ignore  this  ;  if  we 
do,  aU  such  schemes  are  doomed  to  failure. 
Scientific  control  is  of  primary  importance  to  the 
industries  of  this  country.  - 

(Further  information  on  this  subject  will  appear 
in  subsequent  issues  of  the  Journal.) 


Alizarin;  Some  honwloffues  of .     H.Bradbury 

and  C.   Weizmann.     Chem.   Soc.   Trans.,    1914, 
105,  2748—2751. 

Hejiipinxc    anhydride    condenses    with    o-xylene, 
under  the  influence  of  aluminium  chloride,  to  form 
a  dihydi'Oxy-2-xyloylbenzoic  acid,  which  on  dehy- 
dration  with   sulphuric    and    boric    acids   gave   a 
j    mixture  of  two  dimethylalizarins.     That  melting 
i    at   276°  C.    gave    on    oxidation    pyromelhtic    acid 
and      is      therefore      o;3-dihydi'oxy-3'/3'-dimethyl- 
I    anthraquinone.     The     other    melted    at     198°  C., 
I   and  the  position  of  its  methyl  groups  has  not  yet 
been  determined.  Both  form  orange-yellow  needles, 
dissolve  in  sodium  hydroxide  to  a  purple  solution, 
and    dye    mordanted    cotton.     The    condensation 
(    of    4-methoxyphthalic    anhydride    with    o-xylene 
I    proceeds  in  a   similar  way,  giving  two  hydroxy- 
I   xyloylbenzoic  acids,  one  of  which,  m.  pt.  228°  C., 
!   was    converted    by    dehydration    into    a    mono- 
!   hydroxydlmethylanthraquinone      crystallising     in 
pale  green  needles,  and  melting  at  210°  C. — G.  F.  M. 


Glucosides  oj  chalkones.    G.  Bargellini.    Gaz.  Chim. 
Ital.,   1914,   44,  II.,  520—528. 

Many  chalkones,  among  them  naringenin  (4.2'.4'.6'- 
tetrahydroxychalkone)  and  hesperitiu  (4-methoxy- 
3:2'.4'.6'-tetrahydroxychalkone),  exist  as  colouring 
matters  in  plants  in  "the  form  of  glucosides.  The 
author  succeeded  in  sjTithesising  glucosides  of 
chalkones  by  condensing  hehcin  (the  glucoside  of 
salicylic  aldehyde)  with  hydroxy-derivatives  of 
acetophenone  in  alcoholic  solution,  at  the  ordinary 
temperature  in  presence  of  a  40%  solution  of 
sodium  hydroxide,  or  by  heating  in  presence  of 
piperidine.  In  this  way  the  glucoside  of  2.4'- 
dihydroxychalkone  (minut-e  yellow  needles,  m.  pt. 
257° — 259°  C.  with  decomposition)  was  obtained 
from  p-hydroxyacetophenone  ;  2.2'-dihydi-oxy- 
4'-methoxychalkone-glucoside  (canary-vellow 

needles,  m.  pt.  213° — 215°  C.)  from  2-hydroxy- 
4-methoxyacetophenone  ;  2.2'-dihydroxy-o'- 

methoxychalkone-glucoside  (orange-yellow  needles, 
m.  pt.  225' — 227°  C.)  from  2-hydroxy-5-methoxy- 
acetophenone  ;  2.2'-dihydroxy-3'.4'-dimethoxy- 
chalkone-glucoside  (bright  yellow  crystals,  m.pt. 
195° — 196°  C.  with  decomposition)  from  2-hydroxy- 
3.4-dimethoxyacetophenone  ;  and  2-hydroxy-2'- 
benzalaceto-l'-naphthol-glucoside  (minute  reddish 
orange  needles,  m.pt.  244° — 246°  C.)  from  aceto- 
naphthol  (m.pt.  100° — 101°  C).  In  a  similar 
manner  tetra-acetylglucovanillin  when  condensed 
with  pseonol  yielded  the  glucoside  of  2'.4-dihydroxy- 
4'.3-dimethoxvchalkone,  canarv  vellow  crystals, 
m.  pt.  220°— 225°  C— A.  S.  - 
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Cellulose  acetate;    Varnishes  and  eoatinys  of . 

I..  Cldnuiit  and  (".  Uiviere.     Bull.  Soc.  d'Encour- 

ageinent,  I'Jll,  121,  187—200. 
Thk  most  suitable  solvent  for  cellulose  acetate  is 
tetrachloroethanc,  but  this  gives  vi.scous  sohitions, 
often  opalescent  owing  to  moisture  present  in  the 
cellulose  acetate.  For  practical  purposes  a  mixture 
of  tetrachloroethanc  with  10",;,  of  strong  methyl 
or  ethyl  alcohol  is  suitable,  but  as  such  mixtures 
are  sUghtly  inflammable  and  the  alcohol  evaporates 
more  i-cadil.N'  than  the  tetrachloroethanc,  the 
use  of  atnyl  alcohol  in  place  of  the  lighter  alcohols 
has  been  suggested  (Fr.  Pat.  461,058  ;  this  J.. 
1914,  20).  The  cellulose  acetate  is  dissolved 
in  mixing  machines  with  moving  blades,  and 
the  viscous  liquid  may  be  liltered  under  pressure 
in  a  filter-press  ;  for  the  preparation  of  highly 
viscous  solutions  or  p!vst<;s  heated  mixing  macliines 
are  necessary.  Artificial  silk  made  from  celhdose 
acetate  is  said  to  withstand  water  better  than  other 
kinds,  but  the  cost,  and  the  artificial  silk  "  trust," 
have  prevented  its  manufacture.     Varnishes  coni- 

Eosed  of  solutions  of  cellulose  acetates  are  now 
eing  used  for  rendering  aeroplane  fabrics  imper- 
meable. Suitable  mixtures  are  :  ( 1 )  tetrachloro- 
ethane,  900  ;  denatured  9.5  %  alcohol,  100,  and 
cellulose  acetate  75  grms.  ;  and  (2)  tetrachloro- 
ethanc, 800  ;  denatured  95  %  alcohol,  80  ;  acetone, 
120 ;  and  cellulose  acetate  65  grms.  Two  or 
three  coats  of  about  500  grms.  per  sq.  metre 
are  appUed  to  the  fabric  stretched  on  the  chassis. 
The  fabric  so  treated  is  said  to  possess  advantages 
over  rubbered  fabrics  in  regard  to  impermeability 
to  water  and  resistance  to  oil  and  motor  spirit. 
It  Ls  suggested  that  cellulose  acetate  solutions 
might  be  used  in  the  textile  printing  industry  as 
thickening  agents  instead  of  gum  or  starch,  and 
as  resists  in  dyeing. — R.  G.  P. 


Patents. 
Sulphik  fibre  ;     Process   of  making  - 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Washinn     machines  ;       Rotary     cylinder 


and  re- 
c'laitninq  sulphur  dioxide.  H.  K.  Moore  and 
It.  B.  VVolf,  Berhn,  N.H.  U.S.  Pat.  1,119,977, 
Dec.  8,  1914.     Date  of  appL,  Feb.  1,  1910. 

Thk  raw  material  and  aqueous  Uquor  are  charged 
into  a  digester,  which  is  then  closed,  and  sulphur 
dioxide  is  injected  to  provide  an  excess  of  sul- 
phurous acid,  the  air  being  allowed  to  escape. 
The  charge  Is  allowed  to  stand,  without  heating, 
while  the  acid  permeates  the  material,  and  steam 
is  injected  until  the  cooking  is  completed,  sulphur 
dioxide  being  again  passed  in  to  compensate  for 
the  weakening  of  the  solution  by  condensed 
water.  The  liquor  and  gases  are  discharged 
and  separated,  the  sulphur  dioxide  being  removed 
from  the  other  gases  by  Uquefaction. — B.  N. 

Viscose   solution  frmn  wood-ceUulosc  ;     Method   of 

munufacturiny  a .     A.  Bernstein,  Chemnitz, 

Germany.  U.S.  Pat.  1,121,605,  Dec.  22,  1914. 
Date  of  appl.,  Aug.  22,  1913. 

.See  Fr.  Pat.  462,147  of  1913  ;    this  J.,  1914,  196. 

Artificial  lustrous  threads,  etc.  ;    Process  of  manu- 
facturing   .     F.     E.     Dietler,     Assignor     to 

Verein.  Kunstseidefabriken  A.-G.,  KeLsterbach 
on  Mame,  Germany.  U.S.  Pat.  1,121,903, 
Dec.  22,  1914.     Date  of  appL,  June  18,  1912. 

See  Fr.  Pat.  443,621  of  1912  ;   this  J.,  1912,  1027. 

Composition  [from,  sulphite-cellulose  toaste  lye]  for 
laying  road-dust,     U.S.  Pat.  1,119,500.     See  IX. 


Braithwaite  and  Son,  and  R.  J.  W.  Cousins, 
Kemlal,  Westmoreland.  Eng.  Pat.  28,565, 
Dec.    11,   1913. 

The  wa,shing  machine  comprises  a  rotary  cylinder 
with  a  conical  base  ending  in  a  trunnion  serving 
as  the  discharge  outlet,  through  which  the  clear 
liqiiid  and  steam  are  supplied.  The  axis  of  the 
cylinder  is  .slightly  inclined  to  the  vertical.  When 
the  liquid  reaches  a  given  level  the  vessel  is  emptied 
through  a  siphon  discharging  into  a  chamber 
provided  with  two  movable  buckets  counter- 
balanced by  a  weight.  The  movement  of  the 
buckets  opens  and  closes  the  outlet  and  inlet 
valves,  so  that  the  action  of  the  machine  is 
continuous. — B.  N. 

Bleaching  textile  m,aterials  and  other  stibstances. 
J.  E.  MacUwaine,  Belfast.  Eng.  Pats.  28,911, 
Dec.  15,  1913,  and  6317,  March  12,  1914. 

The  material  is  impregnated  with  a  solution  of 
sodium  bicarbonate  and  then  with  the  hypo- 
chlorite bleaching  liquor,  or  the  order  of  impregna- 
tion may  be  reversed,  the  active  bleaching  agent 
in  either  case  being  Uberated  in  the  body  of  the 
fibre.  Mechanical  or  other  pressure  may  be 
appUed  to  intensify  the  process  of  impregnation. 

— B.  N. 


Dyeing  yarns  and  slubbings  ;    Machines  for  - 


S.     S.     Partridge,     Kidderminster,     Worcester. 
Eng.  Pat.  3114,  Feb.  6,  1914. 

A  HANK-CAEBYING  frame  is  given  a  vertical 
reciprocating  movement  in  a  vat  by  means  of 
mechanism,  as  described  in  Eng.  Pat.  8570  of 
1904  (this  J.,  1905,  543),  and  at  one  end  of  the 
vat  is  arranged  a  compartment  provided  with  an 
agitator  for  the  Uquid.  The  liquid  is  circulated 
between  this  compartment  and  the  vat,  whUst 
the  yarn  is  prevented  from  entering  the  com- 
partment and  becoming  entangled  with  the 
agitator.^B.  N. 

Dyeing-spool.  .T.  G.  Masson,  Woonsocket,  R.I. 
U.S.  Pat.  1,120,398,  Dec.  8,  1914.  Date  of 
appl.,  July  18,  1913. 

A  TUBUL.^R  spool  is  provided  with  a  series  of 
perforated  walls,  with  deep  annular  grooves, 
between  which  the  goods  are  wound  in  com- 
paratively thin  soparatied  rows,  so  that  the  dyeing 
Uquid  may  be  forced  through  each  row  from 
cither  side.  A  jacket  of  perforated  material 
encloses  the  spool  when  charged. — B.  N. 

Dyeing  machine.  J.  Benosch,  Assignor  to  Klauder- 
Weldon  Dyeing  Machine  Co.,  Amsterdam, 
N.Y.  (A)  to  (E).  U.S.  Pats.  1,120,643  to 
1,120,647,  Dec.  8,  1914.  Dates  of  appl.,  (A)— (c) 
Dec.  13,  1913,  (d)  March  9,  1914,  (e)  March  10, 
1914. 

(A)  A  FRAME  is  formed  of  central  and  outside 
spiders,  with  two  sets  of  yarn  sticks  carried  on 
them  by  means  of  a  pair  of  adjacent  sockets 
opening  in  opposite  directions,  and  the  frame 
is  mounted  so  as  to  turn  within  an  outer  casing. 
Intermittent  rotation  of  the  yarn  sticks  is  produced 
by  mechanism  connected  with  one  of  the  spiders. 

(B)  The  yarn  sticks  are  carried  by  a  pair  of  rotary 
members,  one  end  of  each  stick  resting  in  one 
of  the  members,  whilst  the  second  member  is 
provided  with  slides  which  lock  and  release 
the    sticks    in    groups,     (c)  The    yarn    sticks    are 
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supported  between  a  pair  of  rotary  carrying 
members,  sockets  upon  one  of  the  members  being 
adapted  to  receive  one  end  of  each  stick,  widlst 
the  other  member  is  flanged  and  has  sockets, 
each  of  which  has  its  outer  side  open.  A  slide, 
beneath  the  flange,  is  provided  \Yit\i  a  number 
of  projections  passing  through  slots  in  the  carr\-ing 
member,  the  slots  being  of  such  a  length  that 
the  projections  may  be  moved  into  and  out  of 
register  with  the  sockets  and  the  sticks  held  in 
position.  The  slide  is  locked  in  position  by  a 
screw  passing  through  the  flange.  (D)  The  rotary 
frame,  supporting  the  yarn  sticks,  is  provided 
with  mechanism  so  arranged  that  the  sticks 
are  rotated  as  they  pass  a  trip  member,  but  in  one 
direction  only.  The  men^ber  may  be  set.  however, 
to  move  the  sticks  when  the  frame  is  moved  in  the 
opposite  direction.  (E)  The  sticks  are  supported 
in  non-circular  sockets,  and  means  are  provided 
for  rotating  the  sticks  intermittently  in  one 
direction  only,  independent  of  the  movement  of 
the  frame. — B.  X. 


Dyeing  niachitie.  \V.  W.  Brown,  Assignor  to 
Klauder-Weldon  Dveing  JIachine  Co..  Amster- 
dam. X.Y.  U.S.  Pat.  1.120,899,  Dec.  15.  1914. 
Date  of  appl.,  April  28.  1914. 

The  yarn  sticks  are  carried  in  a  support  and 
rotated  by  mechanism  engaging  with  a  trip 
member,  which  is  operated  by  a  weighted  lever 
arranged  so  that  it  yields  on  the  appUcation  of 
unusual  pressure,  whereby  movement  of  the  trip 
member  is  resisted  to  cause  tripping.  Means  are 
also  provided  for  regulating  the  pressure. — B.  N. 

Dyeing  machine.  J.  Benosch,  Assignor  to  Klauder- 
Weldon  Dyeing  Machine  Co..  Amsterdam.  N.Y. 
U.S.  Pat.  1,121,064,  Dec.  15,  1914.  Date  of 
appl.,  March  9,  1914. 

A  NITJEBER  of  cups  are  supported  on  a  rotary 
carrier  ;  each  cup  opens  away  from  the  axis  of 
the  carrier,  and  is  adapted  to  receive  the  end  of 
a  yarn  stick.  The  sticks  are  forced  into  the  cups, 
and  are  retained  in  position  by  a  sliding  member 
on  the  carrier  actuated  by  a  spring. — B.  X. 

Dyeing    strmc    and    the    like  ;     Vat    for  - 


Kluge,    Brooklvn,    N.Y.     U.S.    Pat.    1.121.023, 
Dec.  15,  1914.      Date  of  appl..  Oct.  4,  1913. 

A  PERFORATED  Support  is  fixed  a  little  above  the 
bottom  of  the  vat.  and  a  "  puffer  "  is  connected  to 
the  centre  of  the  support.  A  perforated  pipe  is 
fixed  parallel  and  adjacent  to  the  edge  of  the 
bottom  of  the  vat.  the  perforations  being  directed 
towards  the  bottom  of  the  vat  and  the  lower  end  of 
the  vertical  pipe. — B.  N. 


Dyeings  ;      Producing     stable  - 


A.     Schlegel, 


Mannheim,  and  K.  Pfister.  Philadelphia.  Pa. 
Assignors  to  Badische  Anilin  und  .Soda  Fabrik, 
Ludwigshafen  on  the  Rhine,  Germanv.  U.S. 
Pat.  i;i21.295,  Dec.  15.  1914.  Date  of  appl., 
Dec.  4,  1913. 

The  material  is  passed  through  a  paste  of  a  vat 
colouring  matter  of  the  anthracene  series,  and  the 
colouring  matter  is  fixed  on  the  fibre  by  a  single 
short  passage  through  a  warm  solution  containuig 
about  3  or  4  parts  of  sodium  hvdrosulphite  in 
100  parts  of  water. — B.  N. 

Dyeing  process.  J.  A.  Dominguez.  Buenos  Au'es. 
U.S.  Pat.  1.121,720,  Dec.  22.  1914.  Date  of 
appl..   Oct.  9,   1911. 

See  Addition  of  Dec.  13,  1911,  to  Fr.  Pat.  437.020 
of  1911  ;    this  J..   1912,  637. 


Cotton    fabrics  ;      Process    for    the    production     of 

pattern    effects    upon .     Heberlein    et    Cie., 

Wattwvl."  Switzerland.     Eng.  Pat.   13,129,  Mav 
28,  1914.     Date  of  appl.,  Nov.  20,  1913. 

See  Fr.  Pat.  468,642  of  1914  ;    this  J.,  1914.  960. 
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Carbonic    acid  ;     Detection    of  - 


especiaWy    in 


mixtures  of  carbonate  and  sulphite.     J.  Petersen. 
Z.  anorg.  Chem..  1914,  88.  234—236. 

To  the  mixture  of  carbonate  with  sidphite,  ete., 
hydrochloric  acid  and  a  few  strips  of  zinc  are 
added,  and  the  gases  evolved  are  passed  at  the 
rate  of  2  to  3  Ijubbles  per  second  through  a  w.ish- 
bottle  containing  S^o  hydrogen  peroxide  and 
then  into  a  fairly  large  volume  of  lime-water  ;  the 
solubility  of  calcium  sulphite  in  water  being  1  in 
800,  the  small  quantity  formed  from  the  traces  of 
sulphur  dioxide  remaining  in  the  gas  wiU  be  dis- 
solved, and  any  precipitate  will  be  due  to  the 
presence  of  carbon  dioxide.  If  chlorine  is  evolved 
the  dilute  hydrogen  peroxide  is  replaced  by 
pota.ssium  iodide  solution. — J.  R. 

Acid  sodium  borates.     J.   Ponomareff.      Z.    anorg. 
Chem.,    1914,    89,   383—392. 

Pi'SED  mixtures  of  borax  \vith  varying  proportion-s 
of  boron  trioxide  were  made  to  crystallise  by 
placing  in  a  platinum  lioat  in  a  definite  tempera- 
ture giadient,  so  that  for  at  least  one  layer  favour- 
able conditions  for  crvstal  formation  were  pro- 
duced (see  Tammann,  this  J..  1914,  691).  Three 
definite  maxima  were  observed  at  732°,  694°,  and 
783°  C.  indicating  the  existence  of  definite  acid 
borates  of  the  formida;,  Xa,0,2Bj03,  Na.0.3B,03, 
and  XajO.lB^Oj  respectively.  These  three  com- 
pounds form  mixed  crystals  with  each  other,  and 
the  most  acid  of  them  can  take  up  still  more  boric 
anhyib'ide,  so  that  it  is  possible  to  obtain  crystals 
cont-aining  only  3  °^  Xa.jO,  the  nearest  approxima- 
tion to  crvstaliised  lioric  anhvdride  so  far  obtain- 
able.—G.  F.  M. 

Cathode     rays  ;        .Salts      coloured      by .       E^ 

Goldstein.     Brit.  Assoc,  Australia,  1914.   Chem- 
News,  1915,  111,  27—29. 

The  incidence  of  cathode  rays  on  certain  salts 
prodvices  unmediately  vivid  coloiu^  on  the  salts 
which  in  the  dark  and  at  low  temperatures  may 
persist  in  some  cases  for  many  vears  (Wiedeni- 
Ann..  54,  371:  60,  491;  Phvs.  "Zeits.,  3,  149; 
Sitzungsb.  Berl.  Akad.  Wiss.,  1901,  222  ;  sec  this 
J.,  1901.  1240).  Thus,  sodium  chloride  becomes 
amber-coloured.  potassium  chloride  violet, 
potassium  bromide  deep  blue,  sodium  fluoride 
rose,  lithium  chloride  )iright  yellow,  and  potassium 
carbonate  reddish.  The  colours  are  sensitive 
to  heat  in  very  different  degrees  ;  for  instance, 
that  of  sodium  chloride  is  comparatively  stable, 
but  those  of  potassium  chloride  and  bromide 
disappear  even  at  tropical  temperatures.  The 
disappearance  of  colour  in  daylight  is  generally 
accompanied  by  the  appearance  of  marked 
fluorescence.  Similarly  solid  solutions  of  these 
salts  even  in  extreme  dilution,  in  sutjstances  such 
as  potassiiun  or  sodium  sulphate,  which  are  not 
themselves  affected  by  cathode  rays,  also  acquire 
characteiLstir  colours,  generally  dilYerent  from 
the  colour  given  by  the  pure  substance.  Thus, 
one  part  of  potassium  carbonate  in  25,000  parts 
or  more  of  the  sidphate  produces  a  green  colour, 
whilst  in  some  cases  quantities  of  an  admixtiuv 
estimated  at  one  part  in  one  million,  may  produce 


V..I.  XXXIV..  .No.  ■■.]       Cl.  VII.— ACIDS;   ALKALIS;  SALTS;  NON-METALLIC  ELEVIENTS. 


a  porc('ptil)lo  tint.  These  ronctions  alTonl  a 
very  .«'ii.sitivo  method  for  detectiii;^  impurities 
in  salts,  even  when  more  than  one  impurity  is 
present,  since  tlie  eoloiu's  produeeil  hy  dilTerent 
inipvu'ities  generally  disappear  at  dilTerent  rates 
in  daylight  or  on  increasing  the  temperature. 
Potassium  stdphate,  for  example,  generally  turns 
dai'k  grey  at  lirst.  owing  to  (he  presem-e  of  a  trace 
of  .sodiiun  chloriile.  hut  this  colour  disappears  iu 
a  short  time  in  daylight,  leaving  only  a  vivid 
green  due  to  the  enrlionate.  Potassium  sulphate 
may  he  ohtained  so  pin-e  hy  repeated  fractional 
crystallisation,  that  it  is  no  longer  coloured  hy 
cathode  rays  ;  on  the  other  hand,  it  has  not 
heen  possihle  to  separate  from  sodium  sulphate 
by  this  method  the  last  traces  of  ciirhouate, 
as  indicated  by  the  persistent  grey  shade  pro- 
duced hy  the  rays.  There  is  thiis  a  marked 
difference  between  these  so-called  "  first-class 
colours  "  and  the  Giesel  colours  which  are  produced 
by  heating  the  svihstance  in ^ the  vapour  of  one 
of  its  components,  sodium  chloriile  in  soiliuni 
vapour,  for  example  (see  Her.,  30,  l.")ii).  In  this 
latter  case  the  decomposition  is  permanent, 
the  salts  have  a.  strong  alkaline  reaction,  and  the 
colour  is  not  at  once  destroyed  hy  da>light. 
However,  by  submitting  salts  to  the  action  of 
cathode  rjiys  for  a  somewhat  prolonged  time,  \intil 
the  salts  are  strongh  licated.  products  identical 
in  every  respect  with  the  (Jiesel  salts  are  olitained. 
Since  the  colorations  produced  hy  dilTerent  salts 
of  the  same  me*al  vary  so  much,  it  is  prob.ahle 
that  they  are  due,  primarily  to  the  acidic  radical. 
This  assumption  is  strengthened  by  the  fact  that 
the  halogen  deriv.atives  of  acetic  acid  are  coloured 
hy  the  lathode  rays,  whilst  acetic  acid  itself 
remains  colourless.  ■  These  phenomena  are 
probably  accounted  for  by  a  decomposition,  not, 
liowever,  of  the  ordinary  kind  in  which  the  com- 
ponents are  entii'ely  set  free,  but  merely  a 
"  di.stention,"  the  components  remaining  at  a 
short  distance  from  one  another,  and  if  the 
absorptive  power  is  weakened  by  heating,  or  the 
<'hemical  .allinity  strengthened  by  the  energy  of 
daylight,  recomi>ination  again  ensues.  The  eltects 
of  cathode  ra\s  and  d-r.ays  are  really  the  effects 
of  the  idtraviolet  light  produced  by  the  stopping 
of  those  rays,  and  hence  idtra-violet  light  .also 
produces  similar  colour  etTects  on  salts.  The 
therapeutic  etTect  of  X-rays,  radhim,  etc.,  accord- 
ing to  this  view,  woidd  he  merely  the  effect  of  the 
ultra-violet  light  produced  on  any  surface  whereon 
the  rays  are  stopped. 


Radium.     Report     pre^ntcd     to     the     House     of 
Bepresentatives,  TT.8. A.    Chem.  News,  1!)  11,  1 10 
2(54 — 2(?(5,  27(i— 278,  28i— 28fi,  301 — 302,  310— 
312.     (.See  also  this  J.,  1913,  1000,  1107.) 

The  Committee  on  Mines  and  Jlining  report,  with 
the  re<-ommendation  that  it  be  passed,  "  a  Bill  to 
provide  ft)r  and  encourage  the  prospecting,  mining. 
and  treatment  of  radiimi-bearing  ores  in  lands 
belonging  to  tlie  L'nited  States  for  tlio  purpose  of 
securing  an  adequate  supply  of  radium  for  govern- 
ment and  other  liospitals  in  the  United  States,  antl 
for  other  purposes."  The  general  scope  of  the 
bill  is  to  provide  the  Government  with  a  prefer- 
ential right  to  pm-chase  ra<lium-bearing  ores  from 
lands  now  owned  by  the  Government,  at  prices  to 
t)e  fixed  semi-annually  by  the  Secretary  of  the 
Interior,  under  such  conditions  as  will  ensiu-e  and 
encourage  prospecting  and  mining.  It  does  not 
reserve  to  the  I'nited  States  the  owneiship  of 
ra<lium-can-ying    ores,    l)ut    furiiLshes    th<;    actual 

f)rospecfor  with  a  steady  market  for  his  oi-es.  The 
)ill  further  authorises  an  appropriation  to  cover 
the  cost  of  the  mining  of  the  radium-bearing  ores 
on  the  public  lands,  and  the  extraction  of  the 
radium.     The    Secretai-y    may    sell    to    American 


hospitals,  at  cost  of  production,  a  part  or  all  of 
the  radium  prodiiced. 

During  the  last  two  or  three  years  the  U.S. 
production  of  the  raw  radivuu  material  was  from 
two  to  three  times  as  nuicli  as  tliat  of  tlie  rest  of 
the  world  together.  I>ut  up  to  .fan.  1st.  liU  1.  only 
2  grms.  of  radium  had  been  a'fually  isolated  in 
I  he  States,  and  such  was  the  foreign  demand  for 
raw  material  that  it  was  practically  impossible  to 
procure  radium  for  inunediati-  delivi-ry.  Since 
some  of  the  pure  radium  salt  had  also  heen 
exported  there  is  probably  less  than  2  grms.  in 
America  to  meet  the  entire  demand  of  some 
2(10.000  cancer  cases.  About  1000  claims,  many 
of  (hem  l)y  foreign  interests,  hav(!  already  been 
staked  out  in  the  carnotite  deposits  of  Colorado 
and  Utah,  the  most  extensive  radium-bearing 
deposits  in  the  world.  The  deposits  have  been 
very  wastefully  ex))loited,  four  tons  of  low-grade 
ort^  having  been  tbi-own  away  for  every  ton 
marketed.  The  testimony  presented  to  the  Com- 
mittee as  to  the  future  s\ipplics  was  contradictory, 
anil  prompt  action  by  the  (iovernment  to  secure 
file  deposits  already  located  is  therefore  necessary 
in  view  of  this  uncertainty,  anil  the  fact  that, 
although  the  carnotite  region  covers  over  480,000 
acres,  the  individual  pockets  are  small,  uncon- 
nected by  veins,  and  have  produced  in  the  most 
favourable  cases  less  than  500  tons  of  ore  suitable 
for  export.  P''rom  the  ores  exported  in  1912, 
11- 13  grins,  of  anhydrous  radium  bromide  could^ 
and  probalily  have  been  prepared,  and,  in  1913, 
7-5  grms.  The  report  concludes  with  a  statement 
of  the  requirement  of  i-adium  in  America  for 
cancer  treatment,  and  of  the  impossibility  of 
olitaining  it  at  a  reasonable  price  other  than  by 
government  operation. 

Appendi.v  I.  U.S.  radium  resources.  C.  L. 
Parsons.  U.S.  Bureau  of  Mines.  American  carno- 
tite from  Montrose  and  San  Miguel  counties, 
Colorado,  incluiling  the  Paradox  valley  deposits, 
and  from  Green  Piver  and  other  places  of  lesser 
importance  in  Utah,  are  at  the  present  time  the 
principal  sources  of  radium  in  (lie  world.  Apart 
from  the  deposits  at  .Toachimsthal.  Bohemia, 
pitchblende  is  of  quite  secondary  importance,  the 
only  other  deiJosits  of  any  size  being  in  Gilpin 
County,  Colorado,  where  small  quantities  have 
been  niined.  Since  1890  carnotite  has  been 
spasmodically  worked  by  various  companies  for 
uranium  and  vanadium,  and  first  in  1903  for 
radium  but  without  success.  In  1910  the  Slandard 
Chemical  Co.  and  the  International  \'anadium 
Co.  successfully  engaged  in  mining  carnotite,  luitr 
most  of  the  high-grade  ores  have  been  exported 
to  Europe  for  radium  extraction,  and  the  low- 
grade  ores  wasted.  Mechanical  concentration  of 
the  latter  would  save  half  of  the  material  now 
thrown  away.  An  estimate  placing  the  anioailt 
of  raduim  in  the  Colorado  carnotite  deposits  at 
900  grms.  is  five  times  as  large  as  that  made  liy  the 
Bureau  of  Mines.  (See  also  this  J..  1913,  010, 
1107.) 

Appendix  II.  Xalional  Rudium  Institute  (see 
this  .T.,  1913,  1000).— G.  F.  M. 

CnrnoUte  near  Maurh  Chunk,  Pennsylvania.     K.  T. 

Wherrv.     Build  in   5S0-n.,   U.S.    Geol.   Survey, 

W.ashington,  1914. 
Thk  occurrence  of  carnodte  near  Mauch  Chunk. 
Pa.,  was  first  noted  in  1908  ;  the  mineral  occurs 
in  a  40-foot  layer  of  coarse-grained  conglomerate 
Iving  near  the  base  of  the  Pottsville  formation, 
the  rock  consisting  chiefly  of  white  quart/,,  but  also 
of  gneiss,  crystalline  limestone,  and  serpentine. 
A  sample  of  the  carnotite  separateil  from  gangue 
contained  Vfi,  980%  ;  UO,  3111  ;  K,0  3-55%. 
Analysis  of  a  small  specimen  of  the  rock  showed 
4-4%  UO3,  but  it  is  doubtful  whether  much  of  the 
material  contains  more   than    1  %.     However,   as 
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the  cost  of  transport  to  consumers  would  be  far 
less  than  for  the  Colorado  ores,  a  profit  of  £5 
per  ton  is  possible  even  on  1%  ore,  and  further 
prospecting  of  the  deposit  is  recommended. 


Sadium ;      Preparation     of 


Jrom 


crude 


sulphate  "    by    means    of    calcium    carbide    and 

mixtures  of  calcium  carbide  and  calciuvi  hydride. 

E.    Ebler   and   W.    Bender.      Z.    anorg.    Chem., 

1914,  88,  255—264. 
■"  Crude  sulphate  "  mixtures  containing  radium 
could  not  be  satisfactorily  reduced  with  carbon, 
silicious  and  other  impurities  preventing  reduction 
of  the  radium.  The  "  crude  sulphate  "  from 
torbernite,  autunite,  carnotite,  and  other  important 
sources  containing  very  little  radium  and  much 
silicious  matter,  was  satisfactorily  reduced  with 
calcium  carbide  by  maintaining  at  a  bright  red 
heat  for  4  hours, "  the  amount  of  carbide  being 
estimated  from  the  limiting  equation  : 

MeSO « +  4CaC  o  =  4CaO  +  MeS  +  8C. 
The  greyish-black  product  was  powdered  and  freed 
from  sulphide  as  rapidly  as  possible  by  boiling 
with  dilute  hydrochloric  acid,  whereby  the  radium 
was  obtained  in  the  filtrate  in  company  with 
Ba,  Ca,  Fe,  and  Pb  (if  present).  The  autogenous 
reduction  of  the  "  crude  sulphate  "  with  calcium 
hydride  (see  this  J.,  1913,  976)  may  become 
extremely  vigorous  in  presence  of  certain  impuri- 
ties ;  the  process  was  conveniently  moderated 
by  the  addition  of  calcium  carbide,  the  amount  of 
■calcium  hydride  being  chosen  so  as  to  render  the 
reaction  just  autogenous.  With  very  pure  "  crude 
sulphate"  up  to  75%  of  the  hydride  could  be 
xeplaced  by  carbide.  The  reduction  was  complete 
in  a  few  minutes.  The  percentage  yields  of  radium 
increased  with  the  total  charge  up  to  50  kilos. 
Tlie  reduction  is  attributed  to  the  action  of  calcium 
vapour. — J.  B. 

tCalcium  carbide  ;    Note  on  the  preparation  of  pure 

.     M.  D.  Thompson,   L.   B.    Gonzalez,   and 

K.  B.  Blake.  Met.  and  Chem.  Eng.,  1914,  12, 
779—780. 
Puke  calcium  carbide,  in  quantities  large  enough 
lor  experimental  purposes,  was  prepared  by  the 
■action  of  acetylene  on  calcium  dissolved  in  anhy- 
drous liquid  ammonia.  The  carbide  made  in  this 
way  is  acted  upon  by  atmospheric  moisture  with 
■such  intensity  that  the-  acetylene  produced  is 
ignited.  A  stable  product  may  be  obtained  by 
allowing  it  to  stand  in  an  atmosphere  of  acetylene. 

— W.  E.  F.  P. 

Peroxides  of  the  alkaline  earths.  E.  H.  Biesenfeld 
and  W.  Nottebohm.  Z.  anorg.  Chem.,  1914,  89, 
405—412. 
The  peroxides  of.  barium,  strontium,  and  calcium 
■can  be  obtained  either  anhydrous,  or  as  octo- 
'hydrates,  or  as  diperoxhydrates,  according  to  the 
.temperature  and  concentration  of  the  solutions 
from  which  they  are  precipitated.  The  anhydrous 
peroxides  of  calcium  and  strontium  are  precipitated 
by  hydrogen  peroxide  from  concentrated  solutions 
.at  high  temperatures.  All  three  anhydrous 
peroxides  are  also  obtained  bj-  the  careful  drying 

■  of  any  of  the  hydrates.     The  octohydrates  are  in 
■general    produced    when    cold    fairly    dilute    salt 

solutions  containing  hydrogen  peroxide  are  ren- 
•dered  alkaline.  If  excess  of  peroxide  is  present 
■a.  diperoxhydrate  is  precipitated  from  cold  solutions 
-of  barium  salts,  but  the  corresponding  strontium 
and  calcium  peroxide  diperoxhydrates  are  only 
obtained  by  the  action  of  concentrated  hydrogen 
peroxide  on  the  octohydrates  at  low  temperatiu'es. 
Barium  peroxide  also  forms  a  monoperoxhydrate, 

■  obtained  by  precipitating  between  30°  and  60°  C, 
and  calcium  peroxide  can  be  obtained  as  a  dihv- 

•  drate. — G.  F.  M. 


Copper     sulphates  ;      Basic 


Fonzes-Diacon. 


Bull.  Soc.  Chim.,  1914,  15.  723-727. 

When  a  solution  of  sodium  carbonate  is  poured 
slowly  into  a  solution  of  copper  sulphate,  the 
latter  being  vigorously  agitated,  a  basic  copper 
sulphate,  CuS04,3Cu6,4H20,  is  first  formed. 
As  the  concentration  of  the  copper  sulphate 
decreases,  a  hydrate  of  the  type,  CuS04,4CuO,nH20, 
is  produced.  Excess  of  sodium  carbonate  decom- 
poses these  basic  sulphates  with  the  formation 
of  copper  hydrocarbonate.  When  the  super- 
natant liquor  containing  excess  of  copper  sulphate 
is  exposed  to  the  aii-  a  blue  compound,  CuSO,, 
3CuO,5H20,  or  a  green  compound,  CuSOj.SCuO, 
4H2O,  is  deposited.  (See  also  Ermen,  this  J., 
1912,  312;    Fowles,   1913,  9.)— F.  Shdn. 

Oxides  of  lead  ;  The  hiijher and  their  dissocia- 
tion. W.  Beinders  and  L.  Hamburger.  Z.  anorg. 
Chem.,  1914,  89,  71—96. 

The  dissociation  pressure  of  PbjO,  was  deter- 
mined at  temperatures  between  440°  and  610°  C, 
and  it  was  found  that  the  results  could  be  repre- 
sented satisfactorily  by  either  of  the  equations  : 

(1)  logp=—,-?|?^+ 11-8970,  ,or 


(2)  logp  = 


4-571T 
32406 


4-571T 


-1-75  log  T  -f  0000216T  -I-2-8. 


The  heat  of  formation  of  PbaOi  from  PbO  and  Oj 
was  calculated  to  be  35,926  and  35,954  cals.  at 
550°  C.  by  equations  (1)  and  (2)  respectively  and 
33,504  cals.  at  17°  C.  by  equation  (2).  When  lead 
dioxide  is  heated  there  are  formed  not  definite 
chemical  compounds  but  soUd  solutions  of  oxides, 
of  composition  ranging  from  PbOj  to  PbOi.je  at 
361°  C.  (or  to  PbO ,.38  at  381°  C).  The  dissociation 
pressure  varies  considerably  with  the  composition 
of  the  products.  These  oxides  are  metastable  in 
comparison  \vith  PbjOi,  and  the  latter  is  formed 
when  PbO  .J  or  an  oxide  PbOx  (x>l-33)  is 
heated  to  420°  or  higher  in  oxygen  under  pressure. 
Pure  PbjOj  can  be  obtained  by  heating  PbO, 
at  440°  C.  under  an  oxygen  pressure  of  2  atmos- 
pheres. Lead  oxides  containing  active  oxygen, 
prepared  by  wet  methods,  change  colour  when 
heated,  and  show  the  same  behaviour  as  the 
products  of  dissociation  of  PbOj.  (See  also 
MUbauer,  this  J.,  1909,  612,  1049  ;  1910,  282  ; 
1911,  37  ;    1912,  193  ;    1913,  97,  151.)— A.  S. 

Uydrosols  ;    Influence  of  the  quantity  of  peptisbuj 

agent    on    the    properties    of .     Hydrosol    of 

stannic  acid.     B.  Zsigmondy.     Z.  anorg.  Chem., 
1914,  89,  210—223. 

Hydrosols  of  stannic  acid  (05%  SnOj)  were 
prepared  by  treating  stannic  acid  gel  with  varying 
quantities  of  potassiuni  hydroxide  free  from 
carbonate,  in  the  proportions  corresponding  to 
200,  100,  50,  25,  10.  and  2  mols.  SnOj  respectively 
per  mol.  KOH.  With  increasing  quantity  of 
alkaU,  the  size  of  the  colloidal  particles,  the 
amount  of  colloidal  stannic  acid  transferred  under 
the  influence  of  the  electric  current,  the  gold 
number  (this  J.,  1902,  192),  and  the  viscosity 
of  the  sol  decreased  ;  the  stability  on  boiling, 
the  osmotic  pressure,  the  electric  conductivity, 
and  the  quantity  of  electrolyte  required  to  effect 
precipitation  increased,  and  the  surface  tension 
remained  unaltered  or  diminished  slightly.  The 
differences  observed  are  explamed  by  the  author's 
theory  of  peptisation,  according  to  which  the 
added  alkali  forms  alkali  stannate  and  peptisation 
is  produced  by  adsorption  of  the  stannate  ions  by 
the    colloidal    ultramicrons    of    the    stannic    acid 

fel,    whereby    they    become    electrically    charged, 
t  is  suggested  that  sols  prepared  from  gels   by 
peptisation   with    alkaUs   or   acids,  and  of  which 
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tho  properties  cluiiipo  p;radiially  and  continuously 
from  tliose  of  a  colloidal  to  those  of  a  true  solution, 
as  the  quantity  of  peptisint;  agent  is  increased, 
should  be  grouped  jus  a  separate  chv-ss  of  colloids. 
for  which  the  name  "  electrolyte-colloids  "  is 
proposed. — A.  .S. 

Potash  ;    FeUmir  ax  a  possible  source  of  American 

.     A.  S.   I'ushman  and   G.   W.   Coggeshall. 

.\iner.    Inst,    f'hem.    Kng.,    Dec.    2,    19U.     Oil. 
Paint,  and  Drug  Hep.,  Dec.  It.  I9U,  32A— 32B 

In  1914  the  U.S.A.  imported  potassium  salta  to 
the  value  of  $1.5.000,000.  including  chloride  of  the 
value  of  .SS.000.000.  .Most  of  this,  including  85% 
of  the  chloriile,  was  utilised  in  the  fertilLsiug 
industry ;  and  the  remainder  of  the  cliloride  was 
converteil  chiefly  into  hydroxide,  carbonate, 
chlorate,  and  biclu-omate.  jlost  of  the  American 
sources  of  potash,  namely,  the  kelps,  saline  lakes 
and  wells,  and  alunite  deposits,  are  situated  in  the 
West,  whereas  the  demand  exists  east  of  the 
Allegheny  mountains  ;  and  it  is  considered  un- 
likely that  the  Panama  Canal  will  enable  Western 
potashes  to  compete  with  the  European  product. 
On  the  other  hand,  the  great  Appalachian  felspar 
dykes  are  clo.se  to  the  centres  of  demand.  In  the 
process  described,  a  mixture  of  ground  felspar 
.  (10%KiO)  and  liurnt  limestone  is  formed  into 
"  clumps  "  b\-  treatment  with  calcium  chloride 
solution  and  heated  in  a  rotary  kUn.  the  fuel  being 
oil  or  powdered  coal.  The  red-hot  product  falls 
into  lixiviating  vats  The  weaker  vat-liquors 
are  used  in  a  further  operation,  while  the  stronger 
ones  are  concentrated  by  spraying  through  the 
waste  hot  gases,  whereby  loss  of  pota.ssium  chloride 
by  volatilisation  is  also  prevented.  The  product, 
after  drying  in  a  rotary  dryer  which  utilises  the 
hot  waste  gases  of  the  Ume-kiln.  contains  70 — 
80%  KCl,  U  to  I«J%NaCl,  and  smaU  amounts  of 
calcium  salts  ami  moisture,  as  against  70  to  80% 
KCl  in  the  imported  "  80%  muriate."  A  high- 
grade  product  can  be  obtained  by  fractional 
crystallisation.  The  general  plant,  in  the  main, 
resembles  a  Portland  cement  mill.  The  total  cost 
of  a  plant  to  handle  300  tons  of  felspar  per  24  hours 
is  given  as  $100,000  for  the  general  plant,  with  an 
additional  $70,000  for  the  special  equipment.  The 
estimated  total  expenditure  per  day  of  $1488.90  is 
composed  of  S800  for  raw  materials,  .S55400  for 
manufacturing  operations,  ami  804.30  for  charges, 
including  interest  and  depreciation.  Calculating 
on  the  basis  of  an  80%  conversion  of  KjO  to  KCl. 
the  cost  of  the  product  amounts  to  .$31.32  per  ton, 
as  against  837.50  for  the  normal  price  of  the  im- 
ported "  80%  muriate."  which  latter,  however,  is 
probably  artificially  controlled.  No  account  is 
taken  in  these  estimates  of  possible  valuable  by- 
proilucts.  Since  all  the  requisite  materials  are 
available  in  the  country,  the  authors  consider  that 
the  U.S.A.  might  be  rendered  independent  of 
foreign  supplies. — J.  R. 

Ammonia  :     Determination    of ,    by    Ihe    boric 

acid  melhinl.     L.  W.  Winkler.     Z.  angew.  Chem., 
1914,   27,  030—032. 

In  applying  the  boric  acid  method  (this  .T.,  1913. 
485)  to  the  determination  of  nitrogen  by  the 
Kjeldahl  process,  the  distillate  (200  to  300  c.c.) 
from  the  ammoniacal  litjuid  is  passed  into  a  cooled 
receiver  containing  bone  acid  (10  grms. )  in  dis- 
tilled water  (100  c.c).  A  narrow-necked  receiver, 
e.g.,  a  Soxhlet  flask,  is  preferable,  and  the  mouth 
should  be  closed  nith  a  wad.  The  distillate  is 
titrated  with  .V/10  or  iV/5  hydrochloric  acid, 
using  either  Congo-red  (1  in  1000)  or  methyl- 
orange  (I  in  1000).  For  great  accuracy  water 
free  from  carbonic  at:id  is  employed,  a  boric  acid 
solution  containing  the  same  amount  of  indicator 
is  used  as  a  colour  standard,  and  the  hydrochloric 
acid  is  standardised  by  distiUing  a  weighed  quantity 


of    pure    ammonium    chloride    with    alkali    under 
similar  conditions.     The  method,  which  is  recom- 
mended   for    general    use,    gave    results    of    high 
j    accura(;y  (e.g..  01790  grm.  NHj  instead  of  01784« 
I   grm.)  when  the  above  precautions  were  observed. 

—J.  R. 

Ammonia  production  in  the  United  Kingdom  in 
1914.  Bradbury  and  Hirsch,  Liverpool.  Jan., 
1915. 

I    I'noDUCTiON  of  ammonia,  calculated  into  sulphate 

I    (including     that    used    in    the    manufacture    of 

!    ammonia  soda  and  for  other  chemical  purposes), 

from  all  sources  in  the   United  Kingilom  during 

1914,  is  estimated  at  421,000  tons,  viz.  : — 


1913. 

1914. 

tons 

1S2,000 

20,000 

63,000 

167,000 

tons 

1~7,(«I0 

19,000 

62,000 

163,000 

Iron  works "... 

Shale  works 

Cuke  and  carbonising  works  and  producer 
gas 

,    432,000 

421,000 

Of  this  quantitv  it  Ls  estimated  that  England 
contributed  295,000  tons,  Scotland  123,000  tons, 
ami  Ireland  3,000  tons.  Exports  during  1914 
amoxmted  to  314,000  tons  and  home  consumption 
to  106,000  tons,  leaving  a  stock  of  25,000  tons  to 
carry  forward  to  1915. 

Strontia   in  the  beet  sw/ar  industru.     Meyer.     See 
XVII. 

Patents. 

Atnmonia  by  synthesis  ;    Process  for  utilising  gas 

producers     for     the     manufacture     of .     A. 

Bambach.     Fr.  Pat.  469,331,  Feb.  28,  1914. 

A  OA8  producer  is  operated  in  the  normal  manner 
with  atmospheric  air.  but  with  a  charge  of  fuel 
which  has  been  treated  with  meta41ic  salts,  oxides, 
hydroxides,  or  carbides.  MetaUic  nitrogen  com- 
pounds (cyanides,  cyanamide,  nitrides,  etc.)  are 
thus  formed,  and  these  are  decomposed  in  situ  by 
steam  or  atomised  water,  so  as  to  produce  ammonia, 
which  is  carried  forward  by  the  gaseous  current, 
and  oxides  or  salts  which  are  recovered  from  the 
ash.  The  air  is  preferably  preheated,  and  the 
gases  containing  ammonia  are  suddenly  cliilled  by 
a  cooling  coil  in  the  centre  of  the  producer,  sur- 
rounded by  a  perforated  iron  drum  connected  with 
an  exhaust.  Supplementary  substances,  such  as 
small  proportions  of  magnesium  chloride,  calcium 
fluoride,  etc.,  may  be  added  to  the  charge,  to 
increase  the  yield  of  ammonia  and  the  speed  of  the 
reaction. — F.  Sodx. 

Salt  ;   Process  of  purifying  and  sterilising  [cominon] 

.     E.    D.    P.    Barrey.     Fr.    Pat.    469,241, 

May  14,   1913. 

The  salt  is  crystalUsed  from  water  and  brought 
in  contact  with  heated  air  in  a  drying  stove,  being 
preferaljly  introduced  into  the  upper  part  of  the 
stove  and  allowed  to  fall  tlirough  air  at  not  le.ss 
than  140°  C.  The  product  is  packed  under  aseptic 
conditions,  for  example,  in  an  ozoni.Sjed  atmo- 
sphere.— F.  SODN. 

Aluminium  nitride  ;  Process  of  Tnakiiig .     .Soc. 

G^n^rale  des  Nitrures.  Second  Addition,  dated 
May  13,  1913,  to  Fr.  Pat.  427,109,  May  19.  1910 
(see  Eng.  Pats.  13,086  of  1910  and  22,435  of 
1912  ;    this  J.,   1911,  421  ;    1913,  233). 

The  preliminary  heating  Ls  effected  in  an  extension 
of  the  main  reaction  tube,  which  is  supplied  with 
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air  and  serves  for  the  combustion  of  the  reaction 
gases.  The  bauxite  may  be  calcined  Ijy  direct 
contact  with  the  flame,  whilst  the  carbon  is  heated 
in  a  coil  surrounding  the  tulie  and  introduced  at 
a  point  behind  the  flame.  Or  the  mixture  of 
liauxite  and  carbon  may  be  heated  together,  out 
of  contact  with  the  flanie,  In-  passing  tlirough  an 
axial  tube  in  the  combustion  zone,  or  by  tr.aversing 
a  coil,  preferably  of  increasing  section,  built  in  the 
lining  of  the  furnace,  so  as  to  deliver  liehind  the 
flame  ;  in  the  latter  case,  steam  evolved  from  the 
material  is  carried  forward  into  the  flame,  render- 
ing the  temperature  more  uniform. — F.  SoDX. 

NUrides    [especially   aluminium    nitridel  ;     Electric 

furnace  principally  for  the  inanufaciitre  of 

and  its  mode  of  utilisation.  G.  Coutagne.  Tv. 
Pat.  4fi0,.554,  :\ray  23,  1913. 
A  PAIR  of  vertical  electrodes  is  disposed  axial'y  in 
a  gas-tight  metallic  envelope,  the  upper  one  being 
movable,  whilst  the  lower  is  fixed  and  consists  of 
a,  thick -walled  tube  of  agglomerated  carbon,  filled 
with  coke.  Producer  gas  or  other  nitrogenous 
gas  is  introd\jced  into  the  louer  electrode 
under  pressure  from  below.  The  envelope  is  pro- 
vided with  an  exit  pipe  for  residual  gas  and  air- 
tight charging  doors,  and  the  space  between  it 
and  the  lower  electrode  is  packed  with  refractory 
.material,  the  upper  part  of  the  envelope  being  pro- 
tected only  by  the  peripheral  portion  of  the  charge 
[e.r/.,  a  mixture  of  l)auxite  and  carbon)  which 
escapes  reaction.  The  furnace  is  started  Ijy  lower- 
ing the  upper  electrode,  and  the  charge  is  then 
introduced  intermittently,  until  the  furnace  is  fidl, 
w-hen  it  is  allowed  to  cool  and  the  product  with- 
drawn by  removing  certam  readily  dismounted 
sections  from  the  upper  part  of  the  envelope. 
The  cake  of  nitride  is  detached  from  imagglom- 
erated  material,  and  particles  of  mcluded  metal 
are  separated  l)y  crushing  and  treating  with  a 
magnet  or  exposing  to  steam  or  water,  which  cause 
such  particles  to  fall  into  powder. — F.  Sodx. 

Xitrotis  (jases  ;    Process  for  the  gradual  absorption 

of  dilute by   means  of    icater.     F.  Haus.ser. 

Fr.  Pat.  469,649,  March  14,  1914. 
Absorption  vessels  of  relatively  small  size  are 
made  to  alternate  ^\■ith  oxidation  chambers,  so 
that  the  gases  pass  through  each  in  succession, 
whilst  the  absorbing  hquid  gravitates  from  one 
absorption  vessel  to  the  next. — F.  Sodn. 

Perborates  [of  niarjnesium  and  zinc];    Process  for 

makinfi .     Henkel   und   Co.      (A)   First  and 

(B)   8econd   Additions,   dated   Feb.    11    and    12, 

1914,   to  Fr.   Pat.   4CS.293,  Feb.   10,   1914   (this 

.T.,  1914,  962).     Under  Int.  Conv..  Feb.  21  and 

27,   1913. 

(a)  a  rl-^gnesium  salt  or  (b)  a  zinc  salt  of  an  acid 

which   forms   an   alkali   salt    containing   water   of 

crystalhsation,   is  mixed  -vvith  an  alkali  peroxide, 

borax,  and  a  substance  reacting  with  the  excess  of 

alkali  (e.r/.,  boric  acid ).  the  mixture  is  allowed  to 

absorb  about  25%  of  water,  and  is  then  melted 

by  heating  for  some  time,  with  stirring,  preferably 

at  about  "65°   C,   and    the    solidified    product    is 

crushed,  dried,  and  powdered. — F.  Sodn. 

Elements;     Process    of    obtaininy from    their 

volatile  compounds.  Ehrlich  und  Graetz.  and 
E.  Podszus.  Fr.  Pat.  469,355,  March  5.  1914. 
Under  Int.  Conv.,  March  19,  1913. 
Volatile  compounds  (e.ri..  chlorides  of  V.  Ti,  B, 
etc.)  are  brought  into  contact  with  an  excess  of 
strongly  heated  metallic  vapour  produced  in  a 
metallic  vapour  arc,  and  the  products  are  rapidly 
cooled  and  sub.sequently  separated  by  distillation, 
preferably  in  x-ar-uo.  to  obtain  the  reduced  elen^nt 


in  the  pure  state.  The  vapoin-  to  be  treated  may 
lie  introduced  mto  a  horizontal  tube,  in  which 
are  one  or  more  mercury  vapour  arcs  (perpendicular 
to  the  tube  or  at  an  angle),  rendered  stable  as 
described  in  Ger.  Pat.  227.270  of  1908,  an  adjust- 
able mercury  cathode  functioning  within  a 
"  stabilising  tube  "'  which  is  fitted  detachal)ly  to 
the  main  tube. — F.  SoDX. 

Liquid  air  ;     Process  of,  and  apparatu.'s  for  separa- 

tiny itdo    its  constituents.     G.  Hildebrandt, 

Berlin.  Assignor  to  American  Industrial  Gas 
Co..  New  York.  U.S.  Pats.  1. 119.158  and 
1,119.1,59,  Dec.  1,  1914.  Dates  of  ar>pL,  Oct, 
16.  1912,  and  Sept.  26,  1913. 

Air  is  liquefied  by  cooling,  compressing,  and 
expanding,  and  the  liquid  air  is  separated  into 
its  constituents  by  fractionation  vhilst  passing 
in  thin  streams  through  a  long  conduit.  Nitrogen 
is  collected  at  the  head  and  liquid  oxygen  at  the 
base  of  the  conduit  ;  the  former  is  used  to  cool 
the  unexpanded  compressed  air,  and  evaporation 
of  the  liquid  oxygen  serves  to  heat  the  rectitving 
conduit.— W.  C.n. 


Fiirnace  ;    Electric  - 


particularly  adapted  for  the 


manufacture   of   nitrides.     G.    Coutagne,    Lyons, 
Prance.     Eng.  Pat.  12,057,  May  15,  1914.  Under " 
Int.  Conv.,  May  23,  1913. 

See  Fi-.  Pat.  469,554  of  1913  ;  preceding. — T.  F.  B. 
Perborate  of  zinc  ;    Process  of  vianufacturing  - 


W.  Weber,  Assignor  to  Henkel  und  Co.,  Dussel- 
dorf.  Germanv.  U.S.  Pat.  1,121,428,  Dec.  15, 
1914.     Date  of  appl.,  Feb.  9,  1914. 

See  Addition  to  Fr.  Pat.  468,293  of  1914  ;    pre- 
ceding.—T.  F.  B. 

Im,proviny  the  quality  of  inorganic  solid  materials 
[m.inerals  coloured  bi/  iron  compoufidsj.  Fr.  Pat. 
469,271.     See  VIIl'. 


Vm.— GLASS;    CERAMICS. 

Optical  ijlass  and  scientific  instruments.  United 
Kingdom  imports  and  German  ejcports.  Nature, 
Jan.   7,   1915. 

Imports  of  scientific  instruments  and  apparatus 
(other  than  electrical)  complete  into  the  United 
Kingdom  in  1913  amounted  to  £710.341  in  value, 
of  which  Germany  contribvited  £362.891,  France 
£108,040,  Belgiiun  £28.939,  and  the  United  States 
£182.293.  Parts  of  scientific  instruments  (includ- 
ing kinematograph  films  and  photographic  plates, 
films,  and  paper)  were  imported  to  the  value  of 
£2.373,426,  including  £310.229  from  Germany, 
£522,682  from  France,  £126.725  from  Belgium, 
and  £1,256.311  from  the  United  States.  The 
exports  from  Germany  to  the  United  Kingdom 
in  1912  included  the  foUowing  : — Optical  measur- 
ing instruments  (polariscopes,  etc.),  nautical, 
astronomic,  and  geodetical  instruments,  £15,615; 
precision  balances,  instruments  for  .  metrology 
and  gauging,  liarometric,  calorimetric,  themio- 
mctric,  and  like  apparatus,  £19,800.  Exports 
of  terrestrial  telescopes  and  opera  glasses  of  all 
kinds  from  Germany  in  1912  were  valued  at 
£350.000.  Russia  receivinc  these  goods  to  the 
value  of  £83.050,  Austria  £50.930,  and  the  Unitefl 
Kingdom  £34,430.  Other  optical  glass,  ground 
and  mounted  (telescope  objectives),  stereoscopes, 
microscopes,  and  unmounted  len.ses  were  exported 
to  the  value  of  £229.500,  including  £31.430  to 
the    United    Kingdom,    £30,000    to    Russia,    and 
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£2:!, 740  to  tlio  t'nited  States.  Photographic 
apparatus,  iiK  luilini;  lenses,  amoiinteil  to  CUTO.OOO. 
incluilins  ttC.ddO  to  the  Unileii  I<.iii|,'(l<.m,  IT.l.OOO 
to  Hussia.  and  t'.'>  1,000  to  Austria,  (ilass  theruio- 
inetei-s.  coinliined  or  not  witlx  otlier  materials, 
represented  C12L',000,  o[  whicli  Kussia  took 
£1«.000.  .\ustria  tl'2,700,  and  the  United  Kinfrdoru 
£12.(i00.  Exports  from  Germany  of  apparatus 
and  instruments  of  jjlass  (inehidin^  t^Iass  tubes), 
eomliined  or  not  witli  otlier  matcri.ils,  totalled 
£290,000,  ineludiiifi  £.->0,000  to  the  United  States. 
£U).()00  to  the  United  Kingdom,  and  £17,(>00  to 
Hussia. 

I'atk.sts. 

O'liiss    shcel.t  ;      Miinufacliire    of .      F.     1j.     O. 

Wadsworth,  .Sewieklev,  l>a.  U.S.  Pat.  1 , 1 19,S2S. 
Dee.  1.  mil.      Date  of  appl.,  March  12,  190S. 

A  I'AIR  of  co-operating  rolls  is  rotated  so  th.at  a 
portion  of  the  surface  of  each  I'oll  is  in  contact  with 
a  mass  of  molten  glass.  A  vacuum  is  created 
between  the  molten  glass  and  the  portions  of  the 
roll  surfaces  in  contact  \vitl\  it,  and  maintained 
between  the  glass  and  successive  portions  of 
the  roll  surfaces  as  they  move  away  from  the 
mass  of  glass.  A  layer  of  glass  is  thus  continuously 
drawn  from  the  mass  in  contact  with  each  moving 
roll  surface  and  the  vacuum  is  gradually  relieved 
a.s   the   lavers   are   (■onii)ressed   between   the   rolls. 

— W.  ('.  H. 

[Reinforced]     s/icrl-iiliiss  ;      Maniifiirture     of . 

F.  L.  O.  VVadsworth.  .Sewicldey.  Pa.  U.S.  Pat. 
1.1 19.:?29.  Dec.  1.  1911.  Date  of  appl..  April  l:'.. 
1909. 

A  itoLL  is  immersed  in  a  mass  of  molten  glass  to  a 
point  above  its  axis,  and  means  are  provided, 
with  a  suitable  tension  device,  for  guiding  the 
layer  of  reinforcing  material,  to  be  embedded 
in  the  sheet,  on  to  one  side  of  the  roll  .ind  with- 
drawing it,  when  embedded,  from  the  main  mass 
of  the  gla.ss  on  the  opposite  side.  A  free  body 
of  glass  is  maintained  on  substantially  the  same 
level  as  the  glass  in  the  receptacle  between  the 
roll  and  the  outwardly  mo\ing  layer  of  reinforcing 
material,  and  above  the  plane  where  the  latter 
passes  ovit  of  contact  with  tlie  roll.  Between 
the  guide  and  the  drawing  mechanism,  means 
are  provided  for  embedding  the  reinforcing 
layer  in  the  glass,  such  means  being  verti<-ally 
movable  by  variations  in  the  tension  and  rate 
of  drawing  of  the  layer. — W.  ('.  H. 

Inoriiiinic  solid  vialerials  [c.ij..  sand  for  i/liisfi 
vuikiny.   coloured  by  iron   co7npounds]  ;    Process 

for   improving   the   quuUtti   of -.     F.    Schulz, 

Jim.  .Vkt.-Ges.,  and  H.  Gruber.  Fr.  Pat. 
•109,271,   .March  0,    1911. 

Tlirc  material  is  treated  with  hydrosulphurous 
acid  or  its  derivatives,  or  with  aldehyde-  or  ketone- 
sulphoxylic  acids  or  their  derivatives  in  the  pre- 
sence of  an  acid.  For  example,  500  grms.  of  con- 
centrated sulphuric  acid  (previously  diluted)  ar<' 
stirred  into  a  mixture  of  100  kilos,  of  sand  (for 
gla.ss  making)  and  100 — 200  litres  of  water,  to 
which  have  been  added  100 — 200  grms.  of  hydro- 
sulphite,  and  the  mixture  is  allowed  to  stand  for 
I — 2  hours  :  the  sand  is  then  separated  and 
wa.shed. — F.  Sonx. 

Ovens  and  driers  snilable  for  nse  in  (he  manu- 
facture of  tiles,  liricks.  pottery,  and  analo//ous 
icarc.  for  annealimj  and  for  other  jiurposes. 
C.  Dressier.  London.  Eng.  Pat.  1H,821.  Aug.  19, 
191,3. 

In"  an  oven  or  dryer  of  the  tvpe  described  in  Eng. 
Pats.  I.'^.IU  of  1910,  8228  "and  23,803  of  1912. 
and  8.50.5  of  1913  (this  ,T.,  1911.  1254  ;    1912,  752  ; 


19i:!,  1091;  and  loll.  540),  a  longitudinal  wall 
or  screen  is  fixed  between  each  combustion 
chamber  and  the  adjacent  space  containing  the 
articles  to  be  fired,  forming,  with  tht;  chamber, 
a  separate  .■lir-hcating  passage  and  preventing 
or  retarding  the  passaiie  of  radiant  heat  into  the 
liring  space,  whilst  forcing  the  heated  air  to 
<irculate  continuously  over  the  screen,  and  down 
amongst  tlie  goods.  The  cooling  zone  is  provi<led 
with  a  similar  screen  or  screens,  and  an  air  passage 
is  also  provided  between  each  comb\istion  chamber 
or  cooling  conduit  and  the  adja<ent  side  wall  of 
the  oven,  to  allow  air  to  flow  luuler  and  on  either 
side  of  the  chamber  or  conduit.  The  walls  of 
the  combustion  chamber  are  supported  by  rigid 
outward  extensions,  which  may  be  connected 
at  their  outer  sides  to  a  longitudinal  plate,  so  as 
to  form  a  series  of  passages  oiJen  only  at  the  bottom 
and  top  ;  these  prevent  collapse  of  the  walls  in 
,    the  event  of  softening  by  heat. — 1'\  .Sodn. 

'  Enamel  composition.  P.  Eyer.  Frankfort-on-t he- 
Maine.  Germany.  U..S.  Pat.  1,118,898,  Nov.  24, 
1914.     Date  of  appl.,  Aug.  25,  1914. 

A  MIXTURE  of  boracite,  34-3  parts,  sodium  silico- 
fluoride  8-8,  quartz  10,  felspar  33,  soda  12,  saltpetre 
7o,  and  cobalt  oxide  0-3  part. — W.  C.  H. 

;    Glass  ;  Manufacture  of  illuminating [for  lamp 

qlohes,  etc.].  (r.  \.  Macbeth,  PittsVnu'gh.  Kng. 
Pat.  11.214.  Mav  0.  1914.  Under  Int.  Conv., 
May  9,  1913. 

I    See  U.S.  Pat.  1.097,000  of  1914  :  this  J.,  1914,  093. 


IX.— BUILDING  MATERIALS. 

Portland       cement       clinker  ;         The       compound, 
8CaO.A!.,03,2SiO..  (alite).  the  chief  constiluent  of 

.     E'.  .tiinecke.      Z.  anorg.  Chem.,  1914,  89, 

355—369. 

The  mixture  of  composition,  8C'aO,Al,03,2Si02, 
was  found  to  possess  a  maximum  melting  point, 
1385°  v.,  in  the  ternary  system,  CaO— AUG,— SiOj, 
and  it  therefore  probably  represents  a  definite 
compound.  It  has  a  sp.  gr.  3035,  refractive  index 
103.  and  hardness  7  (Mobs'  scale).  The  substance 
known  as  alite.  which  crystallises  from  cement' 
<-linker,  exhibits  all  the  properties  of  the  above 
compound,  and  it  is  maintained,  mainly  on  optical 
groumls,  that  the  substances  are  identical. — G.F.M. 


Cement ;   Standard  specifications  for  - 


Year- 


Book   of   Amer.    Hoc    Testing   Materials,    1914, 
290—317. 

General  conditions.  All  cement  shall  be  inspected 
and  at  least  12  days  allowed  for  inspection  and 
testing.  A  bag  of  cement  .shall  contain  94  lb.  of 
cement  net  ;  and  each  barrel  of  Portland  cement 
.shall  contain  4  and  of  natural  cement  3  bags  of 
above  net  weight.  Cement  tailing  to  meet  the 
7-day  requirements  may  be  held  pending  the 
results  of  the  28-day  tests  liefore  rejection.  All 
tests  .shall  be  made  in  accordance  with  the  methods 
of  the  American  Societv  of  Civil  Engineers  (see 
this  J..  1911.  190;  1912.  337).  .Acceptance  or 
rejection  shall  be  based  on  the  following  require- 
ments : 

Natural  cement  is  defined  as  the  flnely-pulverised 
product  resulting  from  the  calcination  of  an 
argillaceous  limestone  at  a  temperature  only 
sufficient  to  expel  the  carbonic  acid  gas.  Fineness. 
Not  more  than  M)°o  '>>'  weight  to  be  left  on  a 
No.  100  anil  not  more  than  30%  on  a  No.  200 
sieve.  Time  of  settinjj.  At  least  10  mins.  for 
initial  set  and  from  30  mins.  to  3  hours  for  hard 
set.  Tensile  strength.  The  minimum  require- 
ments for  briquettes  1  sq.  in.  in  cross-section  are 
given  in  the  table  :   no  retrogression  in  strength 
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must  be  shown  within  the  periods  specified. 
Constancy  of  volume.  Pats  of  neat  cement  about 
3  ins.  diam.,  0-5  in.  thick  at  the  centre,  and  tapering 
to  a  thin  edge,  shall  be  kept  in  moist  air  for  24  hours, 
and  subsejjuently  shall  remain  firm  and  hard  and 
show  no  signs  of  distortion,  checking,  cracking,  or 
ilisintegration  when  kept  in  air  at  normal  tem- 
perature or  in  water  at  about  70°  F.  (21°  C.)  for 
at  least  28  days. 

Portland  cement  is  defined  as  the  finely  pvilverised 
product  resulting  from  the  calcination  to  incipient 
fusion  of  an  intimate  mixture  of  properly  propor- 
tioned argillaceous  and  calcareous  materials,  and 
to  which  no  addition  greater  than  3%  has  been 
made  subsequent  to  calcination.  Specific  gravity. 
Not  le.ss  than  3-10.  If  a  .sample  fails  to  pass,  a 
second  test  may  be  made  on  a  sample  ignited  at  a 
low  red  heat  :  the  loss  in  weight  on  ignition  shall 
not  exceed  4"o.  Fineness.  Not  more  than  8% 
on  a  No.  100  and  not  more  than  25  %  on  a  No.  200 
sieve.  Time  of  setting.  At  least  30  mins.  for 
initial  set  and  from  1  to  10  hours  for  hard  set. 
Tensile  strength.  See  table  :  same  conditions  as 
for  natural  cement.  Constancy  of  %'olume.  Same 
asfor  natural  cement,  with  the  addition  that  a 
third  pat  is  exposed  in  an  atmosphere  of  steam, 
above  boUing  water,  in  a  loosely  closed  vessel  for 
5  hours.  Sulphuric  acid  and  magnesia.  Not  more 
than  1-75  ^o  SO3  and  not  more  than  4%  MgO. 


Tensile  strength  of ; 

Natural  cement. 

Portland  cement. 

-Age. 

Neat. 

Mixed  with 

3  parts  of 

standard 

Ottawa 

sand. 

Neat. 

Mixed  with 

3  parts  of 

st^indard 

Ottawa 

sand. 

24  hours  (ill  moist  air) 
7  (lays  (1  in  moist  air, 

6  in  w.itcr)    

28  days  (I  in  moistAir, 

27  in  wat«r)    

lb. 
75 

150 

250 

lb. 

50 
125 

lb. 
175 

500 

600 

lb. 

200 
275 

—A.  S 

Calcium   sulphate ;   Hydration   of  the  hemihydrate 

of .     P.  Eohland.     Z.  anorg.  Chem.,  1914, 

89,  352—354. 

Whilst  coUoids,  such  as  mar.shniallow  or  gum 
arable,  retard  the  velocity  of  hydration  of  calcium 
sulphate  hemihydrate,  many  electrolytes  either 
retard  or  accelerate  it,  according  to  their  con- 
centration. The  hydration  velocity  stands  in 
direct  relationship  to  the  solubility  of  the  hemi- 
hydrate in  the  electrolyte ;  an  increase  in  solubUity, 
produced  for  example  by  the  formation  of  a 
complex  ion,  as  in  the  case  of  NaCl,  KCl,  KBr, 
NH^Cl,  MgClj,  NaNOj,  etc.,  is  accompanied  by  an 
increased  rate  of  hydration  of  the  calcium  sulphate, 
since  the  le*  soluble  dihydrate  crystallises  out, 
and  more  hemihydrate  dissolves.  On  the  other 
hand  calcium  salts,  soluble  sulphates,  alcohol,  etc., 
decrease  the  solubility  and  retard  the  hydration, 
unless,  as  in  the  ca.se  of  the  sulphates,  for  example, 
other  effects,  at  greater  concentrations,  mask  the 
effects  of  the  mass  action  law.  Sodium,  potassium, 
and  magnesium  sulphates  in  small  concentration 
retard  hydration  ;  at  greater  concentration  they 
accelerate  it,  owing  to  complex  ion  formation. 
Similarly  sulphuric  acid  forms  the  HSOj'  ion  and 
consequently  accelerates  the  hydration. — G.  F.  M. 

Corrosion  of  refractories  by  salts  in  coal.     Searle. 
See  IlA. 


Patents. 

Wood  ;   Colouring  and/or  preserving .     F.   T. 

Brooks,  Cambridge.     Eng.  Pat.  24,595,  Oct.  29, 
1913. 

The  wood  is  subjected  to  the  action  of  Chloro- 
splenium  aeruginosum  (Pezisa  aeruginosa)  or  other 
fungus  wliich  is  capable  of  colouring  and /or  pre- 
serving it  from  attack  by  putrefactive  organisms. 
The  sterilised  wood  may  be  introduced  into  a  damp 
atmosphere,  under  sterile  conditions,  and  should 
be  inoculated  with  a  pure  culture  of  the  fungus. 

P.  SODK. 


[from    sulphite-cellulose 
C.  Ellis,  Larchmont, 
Date 


Road-dust ;     Composition 
waste  lye}  for  laying  — 
N.Y.     U.S.  Pat.  1,119,500,  Dec.  1,  1914 
of  appl..  Sept.  9,  1907.     Renewed  Oct.  20,  1914. 

An  emulsion  of  concentrated  waste  sulphite  liquor 
of  30°  B.  (sp.  gr.  1-263),  a  hygroscopic  softening 
agent,  and  a  non-tarry  petroleum  oil,  the  last 
named   not   exceeding   25  "o- — W.  C.  H. 

Preserved  wood  and  method  of  making  same. 
Buoyant  articles  and  process  of  making  same. 
Process  of  treating  wood  for  buoyant  articles  and 
product  thereof.  R.  A.  Marr,  Assignor  to 
American  Wood  Encvsting  Co.,  Norfolk,  Va. 
U.S.  Pats.  1,121,64.3.  1.121,644,  1,121,645,  and 
1,121,646,  Dec.  22,  1914.  Dates  of  appl.. 
Feb.  8,  1913,  and  Jan.  13,  1914. 

See  Eng.  Pat.  2084  of  1914  ;  this  J.,  1914,  867. 
The  naphthalene  may  be  replaced  by  rosin,  and  a 
dye  may  be  added  to  the  treating  bath. 

Drying  kiln  [for  wood].     U.S.  Pat.  1,119,595.  See  I. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

[Iron]  blast-furnace  ;  Heat  balance  of  the .     S. 

Cornell.     Met.  and  Chem.  Eng.,  1914,  12,  747— 
750. 

Data  relating  to  the  operation  of  a  plant  com- 
prising six  (iCiO-ton  blast-furnaces  are  given  in  full 
detail,  conclusions  as  to  distribution  of  heat  being 
summarised  as  foUows  : — 


Steam 

Steam 

Gas 

blown 

blown 

blown 

furnace 

furnace 

furnace 

with 

with 

with 

dirty 

cleaned 

cleaned 

gas. 

gas. 

gas. 

Work  of  reduction,  melting,  and  hot 

% 

% 

0 

blast    

43-17 

43-65 

43-6.-. 

Work  of  cooling  furnace    

1-26 

1-25 

1-25 

Radiation  loss 

5-55 

5-82 

6-35 

5-77 

(S-35- 

Gas  leakage  lo.ss 

.j-77 

Loss  of  heat  in  stoves   

8-47 

5-79 

5-79 

■18-29 

18-09 
5-09 

Loss  of  heat  in  cooling  gas 

5-0» 

Heat  in  steam  made 

18-52 

25-05 

18-38 
0-14 

18-22 
6-82 



Heat  in  gas  cleaned  and  used   in 

blowers  

— 

— 

5-00- 

Heat  in  gas  cleaned  and  used  in 

auxiliaries 

— 

2-73 

Heat  in  gas  to  electric  units    .... 

— 

— 

23-41 

Conversion   of   available    gas    into 

electricity  

— 

~~ 

4-75 

The  efficiencies  of  the  steam  and  gas  blowing 
engines  were  706%  and  21-49%  respectively  ;  and 
the  stove  efficiencv  57-8%  with  cleaned,  and  45-9% 
with  dirty  gas.— W.  E.  P.  P. 
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Iron  ;  Effects  of  pickling  upon  the  corrosion  of . 

E.  A.  Richardson.     Met.  and  Cheni.  Eng.,  1914, 
12,7.50. 

The  t<?sts  were  ma<le  upon  sheet  irons  of  tlic  same 
thickness  and  having  the  following  compositions  : — 


Sample. 

8 

P 

C 

Hn 

Cu 

A   

% 
0-020 
0-050 
0-045 
0051 

% 
0-003 
0-117 
0-094 
0-009 

% 
0-01 
0-10 
0-10 
0-035 

% 
0-052 
0-319 
0-406 
0-044 

% 
0-048 

B  

0-268 

C    

D  

trace 
0-044 

After  annealing  and  cooling  together  under  the 
same  conditions,  the  test-pieces  were  cleaned  )iy 
(1)  griniling,  (2)  pickUng  in  sulphuric  acid,  (3) 
pickling  in  sulphuric  acid,  followed  by  washing  in 
water  and  dipping  in  dilute  nitric  acid,  (1)  pickling 
in  sulphuric  acid,  followed  by  washing  in  water 
and  dipping  in  a  mixt'.ire  of  ammonia  solution  and 
hydrogen  peroxide.  The  test-pieces  were  subse- 
quently washed  in  water,  dipped  in  alcohol,  dried, 
exposed  to  the  weather  for  3  months,  cleaned,  etc., 
and  re- weighed.  The  losses  calculated  to  grains 
per  sq.  cm.,  were  : — 


Sample. 

Method  of  cleaning  test-piccea. 

(1) 

(2) 

(3) 

(4) 

A 

R 

0-0597 
00372 
0-0052 
0-0651 

0-0600 
0-0420 
0-0967 
0-0463 

0-0441 
0-0293 
0-0646 
0-0497 

0-0512 
0-0389 

0 

0-0864 

D 



0-0476 

— W.  E.  F.  P. 

[.s'(ecJ].  Influence  of  the  duration  of  heating  before 
quenchinrj.  A.  I'ortevin.  Bull.  Soc.  d'Encour., 
1914,  121,  207—282.  (See  also  this  J.,  1914, 
791,  1011.) 

Pbelimimary  experiments  having  indicated  the 
time  required  for  a  piece  of  metal  to  attain  at  all 
points  the  temperature  of  a  molten  saline  bath  in 
which  it  was  immersed,  samples  of  steel  (carbon 
steels  with  C  018  to  204%,  chrome  steels  with 
Cr  8-82  to  29-34%,  tungsten  steels  with  W  .5-30  to 
15-03%,  and  molylidenum  steels  with  Mo  119  and 
2-53%)  were  maintained  at  different  temperatures 
for  varying  definite  periods,  and  then  quenched. 
Jlechanical  test.s  on  the  quenched  steels  were  found 
to  be  unsatisfactory,  and  the  examination  was 
accordingly  confined  to  measuring  the  increase  in 
the  electrical  resistance,  and  the  change  in  hardness 
as  measured  by  the  Brinell  and  Shore  instruments, 
and  to  microscopic  appearance.  The  results 
showed  that  the  formation  of  solid  solutions  takes 
an  appreciable  time,  the  speed  of  transformation 
increasing  with  the  temperature.  The  properties 
of  quenched  steels  are  sharply  dependent  on  the 
duration  of  heating  before  quenching.  Care  must 
be  taken  in  practice  to  ensure  that  the  whole  of  a 
given  article  has  actually  attained  the  required 
temperature,  but,  on  the  other  hand,  as  decar- 
burisation  of  the  surfac-e  tends  to  take  place  when 
steel  is  heated  in  molten  saline  Iiaths,  the  period  of 
immersion  shoidd  not  be  unduly  prolonged. — T.  St. 


Steel ;   Improved  method  for   the   determination   of 

nitrogen  in .     L.  E.  Barton.     J.  Ind.  Eng. 

Chem.,  1914,  6,  1012—1013. 

In  the  determination  of  nitrogen  in  steel  (compare 
Braune,  this  J.,  1904,  1114)  the  test  solution  and 
the  standard   for  conaparison  sometimes   develop 


colours  of  different  tones  when  treated  with  the 
Nessler  reagent.  To  overcome  this  dilllculty,  dilute 
caustic  soda  solution  is  iirst  distilled  imtil  the 
distillate  gives  no  reaction  with  the  Nessler  reagent, 
then  a  solution  of  5  grms.  of  the  steel  in  40  c.c. 
of  hydrochloric  acid  free  from  ammonia  is  intro- 
duced into  the  retort,  and  distillation  continued 
until  150  c.c.  of  distillate  has  been  collected: 
25  c.c.  of  a  standard  ammonium  chloride  solution, 
and  150  c.c.  of  water  free  from  ammonia  are  now 
introduced  into  the  retort  and  a  further  150  c.c. 
of  distillate  collected  to  serve  as  a  standard.  For 
the  colour  comparison  30  c.c.  of  the  distillate  from 
the  steel  solution   (  =  1   grm.   of  steel)  arc  used. 

— .\.  S. 


Steel  rails ;  Specifications  of  United  Steel  Products 

Co.  for  standard .     Year-Book  of  Amer.  Soc. 

Testing  Materials,  1914,  390 — 403. 

The  chemical  composition  of  each  heat  of  the  steel 
from  which  the  raUs  are  rolled  .shall  be  within  the 
following  Umits  : — ■ 


Weight, 
lb.  per  yd. 


45—60 


Acid  Bessemer 
steel 

C    

Mn 

Si  (max.) 
P  (max.)  . 

Basic     open- 
hearth  steel 

C    

Mn 

Si  (max.) 
P  (max.)  . 


0-30—0-40 
0-70—1-00 

0-20 

0-10 


0-40— 0-.')5 
0-60 — 0-9U 

0-20 

0-04 


61—70 


81—100 


0-35 — 0-45 
0-70—1-00 

0-20 

0-10 


0-40—0-55 
U-60— 0-90 

0-20 

0-04 


/o 
0-35 — 0-45 
0-70—1-00 

0-20 

0-10 


0-45—0-60 
0-60—0-90 

0-20 

0-04 


0-40— 0-.J0 
0-80—1-10 

0-2(1 

0-10 


0-55 — 0-70 
0-60— 0-90 

0-20 

0-04 


In  the  case  of  the  open-hearth  steel  the  manufac- 
turer shall  furnish  the  chemical  analysis  of  each 
heat  of  steel  covering  the  elements  specified  in 
the  table  ;  whilst  for  acid  Bessemer  steel  the 
carbon  determination  for  each  heat  shall  be 
furnished  before  the  raUs  are  shipped,  and  two 
analyses  every  24  hours,  one  for  each  day  and 
night  shift  respectively,  covering  the  elements 
specified  in  the  table.  In  both  cases  determinations 
shall  be  made  on  drillings  taken  from  the  ladle 
test  ingot  at  not  less  than  J  in.  beneath  the  surface, 
and  the  manufacturer  may  be  requested  to  furnish 
drillings  for  check  analysis. 

The  specifications  also  cover  details  of  manu- 
facture and  of  mechanical  tests. — A.  S. 

Manganese,   nickel,   iron,   and  cobalt,   respectively, 
and    carbon.     (Researches   in   the    field    of   high 
temperatures.     V.     to     VIII.).     O.     RulT,     W. 
Bormann,    and    F.    Keilig.     Z.    anorg.    t'hem., 
1914.    88,   365 — 423.     (See   also   this   J.,    1914, 
tJ47  and  1010.) 
Determxnation.S    were    made    of    the    solubility 
of    carbon    in    the    molten    metals    at    definite 
temperatures,     the    boiling    points    of    the    pure 
and     carbon-saturated    metals    under    30     mm. 
pressure,    and    the   percentage   of   carbon   in   the 
vapour  given  oil'  from  the  boiling  carbon-saturated 
metals.      Temperatures     up     to      1500'  C.     were 
measured  by  thermo-couple,  and  higher  tempera- 
tures  by  a  Wanner  pyrometer.     A  carbon  tube 
'    resistance     furnace     was     used.     In     determining 
carbon-solubility  35 — 40  grms.  of  manganese  and 
nickel  and  25 — 30   grms.   of   iron  and  cobalt  was 
melted   in   a   graphite   crucible,   and   then   slowly 
heated    to    the    desired    temperature.     This    was 
maintained  for  about  30  minutes  and  the  metal 
was  then  quenched.     For  the  boiling  point  deter- 
mination 25  grms.  of  metal  in  a  graphite  crucible 
was  placed  in  the  furnace  which  was  then  exhausted. 
The  temperature  was  cautiously  raised  to  avoid. 
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spitting  and  the  melt  stirred  with  a  carbon  rod. 
The  first  uniform  ebullition  of  the  melt  from  the 
centre  to  the  edge  of  the  crucible  was  taken  as 
the  "  initial  boiling  point."  Initial  boiling  was 
quickly  followed,  as  the  temperature  rose,  by 
■"  severe  spitting,"  when  somewhat  large  pieces 
were  tliro\vii  out  of  the  crucible.  In  the  case  of 
iron,  as  the  boiling  point  is  about  2700'  C.  at 
30  mm.  pressure,  and  the  carbon-solubility 
decreases  above  2200°  C.  the  melt  was  heated 
slowly  to  1800'  C.  and  then  very  quickly  to  2700°  C. 
The  boiling  points  of  the  pure  metals  were  deter- 
mined in  crucibles  composed  of  zirconium  dioxide 
with  1  %  of  starch,  20  grms.  of  metal  being  taken. 
To  deterriiine  the  composition  of  the  vapour 
yielded  by  the  carbon-saturated  metals.  0-5  to 
2  grms.  of  metal  in  a  clean  graphite  crucible 
"Was  placed  in  the  furnace,  which  was  exhausted 
and  slowly  heated  to  just  below  the  initial  boiling 
point.  Alter  some  time  the  temperature  w'as 
raised,  during  about  30  minutes,  to  that  of  "  severe 
spitting."  The  cooled  residue  was  weighed  and  a 
determination  of  carbon  or  metal  made.  In  the 
calculation  of  the  carbon  in  the  evolved  vapour, 
the  known  percentage  of  carbon  in  the  saturated 
metal  was  used  in  the  case  of  manganese,  but  in 
the  other  cases  the  figures  used  were  the  determined 
total  loss  from  metal  and  crucible  and  the  metal 
remaining  in  the  residue. 

Manganese-carbon.  Determinations  of  carbon- 
solubility  were  made  at  about  1300=  C,  1400°  C, 
and  1500°  C,  at  atmospheric  pressure  in  an 
atmosphere  of  hydrogen,  the  metal  being  cooled 
dry  in  a  tube  surrounded  by  ice.  The  carbon  in 
the  alloys  was  all  combined.  In  detei'mining 
the  percentage  of  carbon  a  correction  was  made 
for  the  slag  present  derived  from  the  guard  tube 
of  the  thermo-junction.  The  results  obfained  were 
C  C-82%  at  1312-C.,  G-QS^o  at  U2-' C,  and 
7-05%  at  1492°  C.  The  mean  values  for  the 
boiling  points  of  manganese  saturated  with 
carljon  under  30  mm.  pressure  were  1526°  C. 
for  '"  initial  boiling  ijoint."  and  1580=  C.  for 
"  severe  spitting."  The  iipper  end  of  the  carbon- 
solubility  line  in  the  derived  diagram  was  C  712% 
at  1525°  C.  The  boiling  point  of  pure  manganese 
under  30  mm.  pressure  was  found  to  be  1510°  C. 
The  vapour  evolved  froni  boiling  manganese 
saturated  with  carbon  at  30  nun.  pressure  con- 
tained C  1-94%.  The  residues  contained  grapHte, 
and  a  completely  volatilised  melt  left  only  flaky 
graphite.  The  soluliility  of  carbon  as  sucli  in  the 
melts  was  extremely  small,  and  the  high  per- 
centage of  carbon  in  saturated  manganese  at  its 
boiling  point  under  30  mm.  pressure  is  considered 
to  indicate  the  existence  of  a  carbide  richer  in 
carbon  than  ilnjC. 

Nickel-carbon.  Cooling  curves  of  Xi-C".  carried 
out  in  an  atmosphere  of  hydrogen  and  in  magnesia 
crucibles,  substantiallv  confirmed  Friedrich  and 
Leroux's  results  (this  j.,  1910.  159).  The  melting 
point  of  pure  nickel  was  found  to  be  1452=  C, 
the  eutectic  temperature  1311=  ('..  and  the  solid- 
solution  and  eutectic  lines  intersected  at  t'  2-20%. 
The  eutectic  line  is  considered  to  terminate  at 
1300°  C.  and  C  0-35  "o-  The  boUing  point  of 
carbon-saturated  nickel  under  30  mm.  jiressure 
was  2490°  C,  the  carbon  content  of  the  alloy  being 
6-3  "g.  The  course  of  the  carbon -solubility  line 
from  this  point  to  the  intersection  of  the  eutectif 
line  at  C  2-2  °o  has  previouslv  been  determined 
bv  Ruff  and  Martin  (this  J..  1912.  285).  It  first 
falls  to  the  point  2100°  C.  and  C  6-4 °o  (correspond- 
ing to  XijC)  and  then  curves  down  to  the  eutectic 
point.  The  boiling  point  of  pure  nickel  under 
30  mm.  pressure  was  found  to  be  2340°  C.  The 
vapoin-  from  carbon-saturateil  nickel  boiling 
\mder  30  nun.  pressure  contained  C  0-28=  0017%. 

Iron-carbon.  The  carbon-solubility  line  for 
iron  determined  by  Ruff  and  Goecke  (this  J., 
1912,    233)  was  confirmed.     The  boiling  point  of 


carbon-saturated  iron  under  36  mm.  pressure  was 
2650°  C,  the  carbon  content  being  7-4%.  The 
determination  of  the  boiling  point  of  pure  iron 
was  uncertain  but  the  most  probable  value  was 
2450  ±50°  C.  under  36  mm.  pressure.  The  vapour 
from  carbon-saturated  iron  boiling  under  36  mm. 
pressure  contained  C  0-92±004°o.  The  residue 
on  complete  volatilisation  was  not  a  carbide  but 
only  graphite.  The  significance  of  the  changes  in 
direction  in  the  carbon-solubility  line  is  discussed. 
Cobalt-carbon.  The  carbon-solubilitv  line  runs 
from  the  point  1300=  C.  and  C  2-4±0-2%  (the 
inter.section  with  the  eutectic  line)  to  2415  ±  10°  C. 
and  C  7-5  °o  (the  boUing  point  of  carbon-saturated 
cobalt  under  30  mm.  pressure).  The  curve  shows 
a  change  of  direction  at  the  point  corresponding 
to  the  composition  C03C.  The  combined  carbon 
in  the  quenched  alloys  varied  between  01  and 
0-3 °|j.  The  boiling  point  of  pure  cobalt  under 
30  mm.  pressure  is  2375±40°C.  The  carbon 
content  of  the  vapour  yielded  by  carbon-saturated 
cobalt  boiling  under  30  mm.  pressure  is  20±0-6%. 

— T.  St. 


Boron    steels.     G.    Hannesen.     Z.    anorg.    C'hem.. 
1914,  89,  257—278. 

Allots  containing  up  to  8-5  °o  B  were  examined. 
Bv  slow  cooling  tliree  types  of  crvstals  were 
obtained.  With  0 — 1-38  '%  B.  mixed  crystals 
of  ('-iron  separated  first,  from  1-38 — 4''n  mixed 
crystals  of  y-iron.  and  from  4 — 8-5  °o  B,  FejBj, 
which  was  found  to  be  the  lowest  boride  of  iron. 
It  melts  at  1351°  C,  and  forms  needle-shaped 
crystals  of  rhombic  section.  The  temperatures  of 
the  change  of  7-  into  ,3-iron,  and  of  d-  into  a-iron 
are  both  lowered  by  the  presence  oif  boron.  By 
rapid  cooling  of  steels  containing  fi-om  0-375 — 2% 
B  a  martensitic  structure  was  obtained,  but  in  no 
case  was  an  austenitic  structure  produced,  since 
7-iron  dissolves  much  less  boron  than  carbon. 
All  the  boron  steels  and  also  Fe^Bj  are  magnetic. 
Quenched  and  slowly  cooled  steels  containing 
0-125 — 4%  B  both  showed  a  hardness  5  to  6  on 
Mobs'  scale,  except  slowly  cooled  steels  ^vith  0-25 — 
1%  B.  which  contained  boropearUte.  and.  in 
contrast  to  carbon  pearlites,  were  harder  than  the 
other  steels.  When  FcjB.,  formed  the  chief 
structural  element  (that  is.  with  more  than  4°o  B) 
the  hardness  rapidly  increased,  becoming,  with 
8  "o  B;  equal  to  that  of  corundum. — G.  F.  31. 


Platinum;   Analysis   of - 


F.    Mvlius   and   A. 


MazzucchelU.     Z.  anorg.  Chem.,  1914,  89,  1—38. 
(See  also  Mylius  and  Foerster,  tliis  J.,  1892,  690.) 

Schemes  are  given  for  the  quaUtative  and  quanti- 
tative examination  of  nominally  pure  and  com- 
mercial platinum,  based  on  a  critical  review  of 
known  methods  and  the  results  of  special  experi- 
mental work.  The  quaUtative  examination  per- 
mits of  the  detection  of  1  mgrm.  each  of  Pd,  Ft, 
Bh.  Ru.  Ir.  Au,  Ag,  Cu,  and  Fe  in  a  chloride 
solution. 

In  the  quantitative  analysis  of  commercial 
platinum  the  traces  of  ruthenium  present  may  be 
disregarded.  The  approximate  purity  of  the 
metal  is  first  ascertained  by  dissolving  01  grm.  in 
aqua  reijia.  evaporating  with  sodium  chloride, 
dissolving  the  residue  in  10  c.c.  of  water,  heating 
with  about  002  grm.  of  sodium  carbonate,  treating 
the  cooled  solution  with  1  or  2  drops  of  sodium 
h>-pochlorite  or  hypobromite  solution,  and  again 
warming.  If  the  solution  retains  its  orange  yellow 
colour  and  no  precipitate  is  formed,  the  metal  may 
be  regarded  as  "  nominally  pure  "  platmum.  but 
if  the  colour  darkens  and  a  dark  blue  precipitate 
gradually  forms,  the  metal  is  classed  as  impui-e 
or  "  commercial  "  platinum. 
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aroup  prccipitatioD. 


Secondary  9ep,iratiuus. 


I.  The  sulution  is  cvaponited  nearly  to  dryncM, 
ililutcd  with  2  c.c.  of  natiT,  iinj  lllt«red. 

rrci-ipitiitc :   Agll. 

II.  'i'lic  tlltnitn  I'ruMi  I  is  !>utiir:itt:il  with  NUiCI, 
lllttretl  after  1  huur,  and  the  prrcipltatf  washed  witli 
.SH.t'l  solutiiiii. 

Precipitate  :    double  ihlorides  of  Pt,  Ir,  Uu. 


lU.  The  llltrate  from  11.  is  evaporated  to  dryness 
with  3  c.c.of  dilute  HNO,,  tlie  residue  treated  with 
dilute  UNOi  so  u.s  to  nhtjiiii  »  sulution  nearly 
saturated  with  NH,1-I,  Hltered.  and  the  residue 
washed  with  a  very  small  quantity  of  a  sulution  of 
HNO.  +  NU.Cl. 

I*recipitate :   double  salt^  of  Fd,  Ir,  and  Ilu. 

IV.  The  tlltrato  from  III,  is  ovaiwratcd  to  dryness 
with  dilute  IR'l.  the  residue  dissolved  in  .'>  c.c.  of 
water  with  addition  of  1  drop  of  dilute  HCI,  and 
the  solution  rapidly  s^itunitod  with  Jl-S  at  about 
18°  I'.  The  black  preeipital.'  is  llltercd  olf  after 
10  mius..  and  washed  with  water. 

Precipitate  :    sulpliidcs  of  .\u  and  Cii. 


V.  The  filtrate  (fl — S  c.e.)  fnun  IV.  is  warmed  and 
treated  with  H,S  for  *  hour,  the  e.veess  of  H,S  boiled 
olf.  and  the  brown  prceipitate  filtered  olf  and  washed 
with  water. 

Precipitate  :    rhodium  sulphide. 

VI.  The  llllrato  from  V.  is  boiled,  oxidised  with 
UN'Oi,  treated  with  aninujnia,  and  the  i)rceipitiitc 
filtered  off.  The  evaporation  residue  from  the 
filtrate  should  consist  only  of  ammonium  salts  and 
be  completely  volatilise<l  on  heating. 


(0.)  The  precipitate  is  treated  on  the  filter  with  aiunionia.  and  HNO,  added 
to  the  filtrate.  White  precipitate  indicates  Ag.  The  darl<  residue  on  the 
filter  IS  transferred  to  (5). 

(o.)  The  i>rej-ipitate  from  II.,  toi^etlu-r  with  residues  from  (I)  to  («),  is  heated 
in  hydrogen,  ultimately  to  ineuniltbLcncc,  the  reduced  niital  treated  witli 
diluted  «</i((i  riyiii,  and  the  solution  evajioratcd,  I't  being  detected  by  (onnatioii 
of  the  yelluw  double  anmionium  chloride.  The  insoluble  residue  is  ignited 
with  U-3  grui.  NaNO,  in  a  gold  or  silver  spoon.  Ru  dissolves  in  the  melt, 
colouring  it  jellow,  whilst  Ir  renuiins  as  a  blue  residue. 

(4.)  The  precipitate  from  III.  is  evaporated  with  HCI,  the  residue  treated 
witli  3  c.e.  of  water,  and  the  solution  saturateil  cold  with  HjS.  The  sulphide 
precipitate  is  evaporated  with  ajua  reuiu.  and  tlic  solution  of  the  eva|)oration 
residue  tested  for  I'd  with  HgCllAN)..  Any  residues  containing  Ir  are  transferred 
to  (0). 


(3.)  The  sulphide  preeipitute  is  di.-Milved  in  dilute  miua  renin,  the  solution 
evaporated,  tlio  residue  dissolved  in  dilute  HCI,  and  the  solution  extracted 
with  ether.  If  the  ether  lajer  is  coloured  yellow  and  gives  a  precipitate  with 
SO  2,  Au  is  indicated. 

The  a(ineous  layer  is  treated  with  lIjS,  the  preeipitiite  filtered  off,  washed, 
ignited,  ami  treated  with  dilute  HNO3.  Cu  is  detected  by  a  blue  coloration 
of  the  solution  on  adding  excess  of  ammonia. 

.Any  residue  insoluble  in  H^Oj  is  transferred  to  (5). 

(2.)  The  sulphide  precipitate  is  dissolved  from  the  filter  in  hot  dilute  aqua 
regia,  the  solution  evaporated,  and  the  residue  warmed  with  concentrated  HCI. 
A  rose-red  solution  which  gives  a  yellow  precipitate  on  warming  with  a  1% 
solution  of  cthylmercaptan  indicates  Kh. 

The  filtrate  may  contain  traces  of  Ir. 

(1.)  The  precipitate  from  VI.  is  ignited,  dissolved  in  lU'l,  and  Fc  delected 
by  the  Prussian  blue  reaction. 
Any  insoluble  residue  is  transferred  to  (o). 


Commercial  plalhium.     10  grins,  is  dissolved  in  platinum-sodium  chloride.      Tlic  precipitate,  cou- 

aqlia  rcijia  in  a  fla.<ik  of  tmartz  glass  and  the  solution  sistiiig-  mainly  o£  llie  oxides  of  the  foreign  metals, 

evaporated  with  0  grins,  of  sodium  chloride.     The  ,    together  with  some  platinum,  is  analysed  according 

residue  is  evaporated  several  times   with  water,  !    to  ths  following  scheme  : — - 

Chloride  sulution  of  lite  o.vides. 


iltrate  treated  cold 
with  HjS 


Precipitation  with  NHjC'l 

I  I 

Filtrate  evaporated         Ppt    I.-Ir,  I't    Vd  (Ku) 
with  HNOj 

I 


I'pt.  II. 


ignited  and  extracted 
ith  dilute  aqua  regia 
I 

I 


[■       I 

I  Ilcsidu 
/    Ir  (Ri 


Ppt.  111.  ignited 

and  extracted  with 

formic  acid 


Filtrate  treated 
warm  with  HiS 


Filtrate  evaporated 
(Ru)       and  treated  with  NH.Cl 

J 

1, 


Ppt :  Pt 


Filtrate + 
Hg(CN), :  Pd 


I 


Uluc  filtrate  : 
i;u 


I        Ppt.  ignited  :  Rh 
Residue  as 
chloride  dissolved 

in  ether :  i  "   " 

'^u  Ppt.  ignited 

Fe 


l'"iltratc  oxidised  and 
treated  with  ammonia 


Filtrate  acidified  and 

treated  with  K,Fc(ON),  ; 

Zn,  Ni,  Co. 


then  lieatcd  for  1  hour  at  120°  t'.,  treated  with 
about  100  c.c.  of  water,  and  the  solution  filtered. 
The  small  quantity  of  residue  may  contain  gold, 
silicates,  iron  salts,  silver  cliloride,  etc.,  and  is 
analysed  separately.  The  solution  is  diluted  to 
500  c.c,  made  faintly  alkaline  with  OS  grm.  of 
.sodium  bicarbonate,  heated  to  boiling,  cooled,  and 
again  heated  with  a  .solution  of  0-8  grm.  of  sodium 
bicarbonate  in  20  c.c.  of  saturated  bromine  water  ; 
the  solution  shoidd  remain  faintly  alkaline.  When 
a  test  portion  of  tlie  yellow  solution  no  longer 
gives  a  dark  coloration  with  the  hypoljromite 
solution,  the  whole  is  filt€red  (after  addition  of 
alcohol,  if  necessary,  to  coagulate  the  precipitate), 
and  the  black  precipitate  washed  with  water,  the 
filtrate  being  heated  with  alcohol  and  again 
filtered  through  a  separate  filter.  The  solution 
contains   nearly   the   whole   of   the   platinum   as 


Xominally  pare  ijlutinum.  ")0  grms.  is  converted 
as  described  above,  into  the  platinum-sodium 
chloride,  which  is  recrystallised  several  times  from  a 
1  °(,  solution  of  sodivim  carbonate.  The  mother 
liquors,  together  witli  the  solution  ol^taiued  liy 
treating  the  small  quantity  of  insoluble  matter 
left  from  the  first  operation,  are  evaporated  first 
with  agua  regia,  then  with  hydrochloric  acid,  and 
the  residue  heated  to  150"  C,  treated  with  water, 
and  filtered.  The  solution  may  be  analysed  as 
described  under  commercial  platinum,  or  it  may 
be  faintly  acidified,  treated  with  ammonium 
chloride,  and  filtered.  The  precipitate  consists  of 
platinum-ammonium  chloride  contaminated  by  a 
little  iridium.  The  filtrate  is  treated  warm  with 
hydrogen  sulphide  for  several  hours,  the  sulphides 
ignited  and  the  residue  dissolved  in  aqua  regia  (the 
precipitate  is  di.ssolved  directly  in  aqua  regia  it 
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lead  or  other  volatile  metals  are  present).  The 
filtered  solution  is  analysed  according  to  the  scheme 
given  above.  All  precipitates  of  platinum  ammo- 
nium chloride  must  be  treated  for  the  separation  of 
iridium,  which  is  effected  by  reduction  with 
hvdrazine  in  strong  hydrochloric  acid  solution,  the 
platinum  being  precipitated  and  the  iridium  left 
dissolved. 

The  Ir  content  of  commercial  platimmi  can  be 
rapidly  estimated  by  dissolving  001  grm.  in  aqiia 
regia,  evaporating,  dissolving  the  residue  in  concen- 
trated hydi'ochloric  acid  to  100  c.c,  and  comparing 
the  colour  with  that  of  a  standard  solution  of  Pt 
and  Ir  in  concentrated  hydrochlorit  acid. 

In  the  following  table  are  given  analyses  of  the 
impurities  contained  in  three  platinum  muffles  : 
I.  and  II.  behaved  well  in  use,  but  III.  was  strongly 
corroded,  with  formation  of  soot : — 


I. 

n. 

III. 

Ir  

2-2 
? 
0-30 
trace 
0-13 
0-13 

trace 

/o 
2-23 
0-13 
0-3 
trace 
0-18 
0-12 

trace 

1-61 

Pd     

0-15 

Au  

Rh     

0-15 

Cu                           

0-09 

Fe    

0-11 

Ag   

2*i    

trace 

0-1 

Total  

3-0 

2.96 

2-25 

—A.  S. 

[Ore]  pulp  conslanis.  G.  H.  t'leveuger,  H.  W. 
Young,  and  T.  N.  Turner.  Eng.  and  Min.  3., 
1914,  1079—1094. 

In  calculating  the  percentage  of  dry  slime  in  wet 
pulp,  the  assumption  that  the  specific  gravity  of 
the  solution  is  unity  leads  to  errors  which  increase 
as  the  percentage  of  solids  in  the  pulp  decreases. 
Tables  have  been  constructed  which  give  the 
results  of  such  calculations  when  the  specific 
gravity  is  taken  as  1.  and  the  correction  to  be  made 
for  the  difference  between  1  and  the  true  specific 
gravity  of  the  solution.  The  tables  are  given  for 
specific  gravities  of  dry  slime  of  from  2o0  to  3  00 
and  for  wet  pulps  of  from  1010  to  1500  grms.  per 
litre.  Tables  are  also  given  sliowing  the  pounds 
of  di-y  slime  in  a  cubic  foot  of  pulp,  the  number 
of  cubic  foot  of  wet  pulp  necessary  to  produce  one 
ton  of  dry  slime,  the  dilvition  ratios  of  sohition  to 
dry  slime,  and  the  number  of  cubic  feet  for  each 
foot  of  depth  of  cylindrical  tanks. — W.  F.  B. 

Copper  smelting  indvsiriea  of  Canada.  A.  \V.  G. 
Wilson.  Report  No.  209,  Canada  Dept.  of 
Mmes,  Mines  Branch,  Ottawa. 

The  development  of  the  copper  smelting  industries 
of  Canada  is  reviewed  and  the  plants  now  in  opera- 
tion are  described  and  illustrated.  The  report 
covers  18i  pages,  contains  42  tables,  and  is  illus- 
trated by  43  plates,  39  figures,  and  4  maps. 

Copper-zinc  alloys  ;  Binary and  ternary  copper- 

zinc-lead    alloys.     X.     Parravano.     Gaz.    Chim. 
Ital.,  1014,  44,  II..  475—502. 
The  equilibrium  diagram  of  Cu-Zn  alloys  based 
on  the  author's  results  is  similar  to  that  of  Shepherd   ' 
(this  J.,  1905,  241),  except  that  the  decomposition 
of  /3  into  a  -r7  (see  Carpenter  and  Edwards,  tins  J., 
1911,  133  ;    1912,  133,  926)  is  taken  into  account, 
and  the  limits  of  the  horizontals  are   fixed.     The 
limiting  satiu-ation  of  a   at  905^0.   is  39-5%  Zn. 
The    horizontal    at    838"  C.    corresponds    to    the 
formation  of  7,  the  Umiting  saturation  of  ti  being   | 
57%Zn;    that  at   700'  (formation  of  t)  extends 


to  29-5%  Cu,  with  the  maximum  effect  at  27-5% 
Cu  ;  that  at  595^  (formation  of  e)  extends  to  24  ^„ 
Cu,  with  the  maximum  effect  at  17-0%  Cu  ;  that 
at  545"  (decomposition  of  c  into  7  +  t)  extends 
from  30  to  19 ''o  Cxi,  the  eutectoid  decomposition 
point  being  at  2(3  %  Cu  ;  and  that  at  425 '  ( '. 
(formation  of  >;)  extends  from  13  to  3°o  Cu.  Tlie 
thermal  effect  at  470°  C,  discovered  by  Roberts- 
Austen  (see  Carpenter  and  Edwards,  loc.  cit.)  was 
observed  in  alloys  containing  t)3 — 39  "„  Cu.  Exani- 
mation  of  ternary  Cu-Zn-Pb  alloys  showed  that 
lead  does  not  dissolve,  in  the  solid  state,  in  the 
K  or  7  Cu-Zn  solid  solutions,  and  that  in  lead 
brasses  it  is  simplv  admixed  mechanicallv  with  the 
Cu-Zn  alloy. — A.  S. 

Manganese  supplies.     Engineering,   Jan.    1,    1915. 

The  total  production  of  manganese  ore  throughout 
the  world  ranges  from  2,000,000  to  2,250,000  tons, 
of  which  about  49%  come  from  Russia  ;  the  out- 
put is  tlistributed  as  follows  according  to  the  most 
recent  figures : — Russia,  987,724  tons ;  India, 
674,315  ;  Brazil,  163,506  ;  Germany,  75,787  ; 
Austria,  17,717  ;  Spain,  16,678  ;  Turkey,  14,123  ; 
Japan,  10,955  ;  Greece,  10,581  ;  Hungary,  10,410 
tons.  The  productions  of  other  countries  are 
smaller.  Exporting  countries  are  Russia,  Britisli 
India,  Brazil,  Germany,  Belgium  and  France.  One 
of  the  first  ettects  of  the  war  was  the  action  of 
Russia,  which  placed  an  embargo  on  the  export  of 
manganese  ore,  but  early  in  October  this  was 
raised.  Great  Britain  exports  large  quantities  of 
ferro-manganese  to  the  United  States  ;  in  fact, 
American  steel-makers  depend  mainly  on  this 
country  for  their  supply  of  this  alloy.  There  arc 
said  to  be  ample  supplies  of  ferromanganese  in 
Germany.  An  embargo  has  been  placed  on  ship- 
ments of  manganese  ores  from  British  India  to 
the  United  States,  and  it  is  practically  impos- 
sible for  Russia  to  export  her  output.  That  will 
tend  to  develop  the  Brazdian  output.  De- 
posits of  inanganiferous  U'on  ores  are  being  opened 
up  in  California,  which  may  render  the  United 
States  independent  of  Indian  and  Russian  supplies. 
The  production  of  manganese  ore  in  Brazil  has 
assumed  an  importance  never  known  before;  British 
and  ^Vnierican  steel  manufacturers  have  been 
taking  about  65,000  tons  annually,  and  arrange- 
ments are  now  being  made  in  the  States  for  the 
importation  of  a  mucli  larger  quantity.  Tlie 
Brazilian  ore  is  of  exceptional  quality,  priucipallj' 
pyrolusite  and  rhodonite.  There  are  vast  sup- 
plies ;  hi  the  vicinity  of  Corumbo  there  are  more 
than  100,000,000  tons  of  ore. 

Our  imports  of  manganese  ore  during  recent 
year's  have  been :— 1909,  330,500  tons  ;  1910, 
482,200;  1911,  358,910;  1912,  387,730;  1913, 
601,170;   1914   (fli-st  11  months),  446,200  tons. 

We  import  manganese  orefi'om  Russia,  Portu- 
guese possessions  m  India,  Spain,  Brazil.  British 
India,  and  in  very  small  qiiantities  from  Germany. 
Fl'om  Russia  imports  were  137.650  tons  in  1909. 
163,630  tons  in  1912,  and  241,890  tons  in  1913. 

Prom  Portuguese  India  oiu"  imports  have 
recently  mcreased  to  24,710  tons.  Imports  from 
Brazil  and  Spain  are  decreasing.  Imports  from 
Britisli  India  last  year  were  308,790  tons,  and  in 
1909  109,480  tons.  Our  exports  of  manganese 
ore  in  1914  were  only  9960  tons.  Exports  go 
maiidy  to  Belgium,  and,  to  a  very  limited  extent, 
to  the  United  States. 

Our  imports  of  manganiferous  uon  ore  had 
risen  to  211,640  tons  in  1913.  None  of  this  was 
re-exported  ;  of  ore  produced  in  tliis  country 
only  34  tons  was  exported  last  year  ;  during  1910 
the  quantity  reached  786  tons.  Our  imports  come 
from  Spain  and  Greece  ;  those  from  Spain  are 
increasing  rapidly,  whilst  those  from  British  India 
have  ceased  lately.  Our  exports  of  the  ore  pro- 
duced in  this  country  for  the  first  11  months  of 
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1914  were  149S  tons,  compared  with  27  tons  for 
the  corresponding  period  of  1013. 

In  addition  to  manganifcrous  ores,  there  are 
several  other  sources  of  supply,  such  as  mangani- 
ferous  iron  and  silver,  also  the  manganiferous 
residuum  from  zinc-roasting.  In  the  United 
States  there  arc  many  deposits,  but  only  in  a  tew 
places  do  tlioy  occur  iu  sufficient  quantity  to  be 
of  high  coininorcial  value.  Depo.sit«  occur  in  the 
New  England.  Ai)pala<-hian,  and  Piedmont  regions 
in  the  Ea.st<-rn  I'nited  States,  and  to  a  lunited 
extent  in  Central  Western  California.  Mangani- 
ferous iron  and  silver  ores  are  als'b  widely  distri- 
buted ;  but  manganese  mining  is  not  a  very 
important  industry  in  the  States,  owing  to  the 
discontinuous  and  somewhat  scattered  nature  of 
many  of  the  deposits. 


Manganese  alloys  capable  of  magnelisalion  ;  Studies 

of .     F.    Heusler.     Z.   anorg.   Chem.,    1914, 

88,  185—188. 

Of  the  alloys  of  30  %  manganese-copper  with  tin, 
that  cont,aining  39-5%  Sn,  corresponding  with  the 
formula,  SnMnCuj,  showed  the  maximum  mag- 
netisation ;  with  15^o  manganese-copper  a  similar 
maximum  was  given  by  an  alloy,  SnjCujMn  ; 
so  that  in  each  case  the  sum  of  Mn  and  Cu  atoms 
is  three  times  that  of  the  Sn  atoms.  These  alloys 
are  regarded  as  derived  from  the  intermetallic 
compound,  SnCuj.  Similar  relationships  hold  for 
AlCu,.— J.  R. 

Babbitt    melal ;     [Detcnninalion    of]    copper    [and 

lead]    in .     E.    W.    llagmaier.     Met.    and 

Chem.  Eng.,  1914,  12,  753. 

To  1  grm.  of  the  alloy,  15  c.c.  of  hot  water  and 
sufficient  tartaric  acid  are  added  to  keep  all  the  tin 
and  antimony  in  solution,  then  5  c.c.  of  nitric 
acid,  and  the  liquid  boiled  until  solution  is  com- 
plete. The  .solution  is  heated  with  5  c.c.  of 
sulphuric  acid  until  nitrous  fumes  cease  to  be 
evolved  (avoiding  charring),  cooled,  50  c.c.  of 
water  is  added  and  the  lead  sulphate  settled  and 
filtered  off.  The  filtrate  is  diluted  to  400—500  c.c, 
1 — 2  c.c.  of  hydrochloric  acid  added,  and  the 
copper  precipitated  upon  a  strip  of  pure  alumirdum 
and  determined  as  usual. — W.  E.  F.  P. 


Lead  oxide-copper  oxide  ;  The  system .     J.  C.  J. 

Cunningham.      Z.  anorg.  Chem.,  1914,  89,  48 — 52. 

In  the  cupellation  of  alloys,  copper  when  present 
together  with  lead  is  oxidised  and  absorbed  by 
the  cupel,  although  copper  oxide  alone  is  not 
absorbed.  Examination  of  mixtures  of  lead 
oxide  with  up  to  30%  of  copper  oxide  showed 
that  no  compounds  of  the  two  oxides  are  formed. 
Mixtures  containing  more  than  30  %  CuO  attacked 
the  platinum  containing  vessel.  Lead  oxide  naelts 
at  875°  C.  and  the  melting  point  is  lowered  by 
addition  of  copper  oxide.  The  two  oxides  form 
an  eutectic  mixture  melting  at  about  698°  C. — A.S. 


Zinc  blende  and  lead  sulphide  ;    Rate  of  solution  of 

in  dilute  sulphuric  acid.     F.  Rosenkranzer. 

Z.  anorg.  Chem.,   1914,   88,  452.     (See  this  J., 
1914,  752.) 

The  relative  susceptibilities  of  different  ores 
to  the  attack  of  dilute  sulphuric  acid  are  more 
correctly  expressed  in  terms  of  equal  volumes 
of  the  powdered  ores  than  of  equal  weights, 
as  was  done  by  the  author  in  his  investigation 
(this  J.,  1914,  752).  The  four  zinc  blendes  did  not 
vary  much  in  specific  gravity,  but  when  the 
heavier  galena  is  included  in  the  common  scale 
the  figure  for  the  latter  becomes  almost  doubled. 

— T.  St. 


Metals;  Solutions  of — : — in  boilinf]  mercury. 
Ebullioscopic  experiments.  E.  Beckmann  and 
O.  Liesche.     Z.  anorg.  Chem.,  1914,  89, 171—190. 

The  results  of  ebiUlioscopic  experiments  on 
.solutions  of  Na,  K,  Ca,  Mg,  Tl,  Cd,  Zn,  Sn,  Pb, 
Hi,  Ag,  and  Au  arc  tabulated.  The  ebullioscopic 
constant  of  pure  mercury  was  foiuul  to  be  114'0. 
With  solutions  of  the  alkali  and  alkaline-earth 
metals  and  thallium  in  mercury,  the  constant 
was  too  high  and  increased  with  the  concentration 
of  the  dissolved  metal,  indicating  the  formation  of 
amalgams.  In  some  cases  the  deviation  from  the 
normal  value  was  sufficiently  great  to  indicate 
the  approximate  composition  of  the  amalgams, 
viz.,  NaHgj  to  NaHg,,  KHg,j  to  Kllg,,,  CalIg,o. 
The  heavy  and  precious  metals  appear  to  dissolve 
in  the  mercury  in  the  monatomic  form,  but  a 
distinct  tendency  to  association  was  observed 
with  Sn,  Pb,  and  Bi.— A.  S. 

Mineral  production  of  the  United  Kingdom,  in  1913. 
Board  of  Trade  J.,  Jan.   14,   1915. 

The  following  table  shows  the  quantity  and 
value  (definitive  figures)  of  the  minerals  pro- 
duced in  the  United  Kingdom  in  1913,  as  com- 
pared with  1912  : — 


1912. 

1913. 

Description  of 

Value  at  the 

Value  at  th» 

Mineral. 

Quantity. 

Mines  and 
Quarries. 

Quantity. 

Mines  and 
Quarries. 

Tons. 

£ 

Tons. 

£ 

Alum  shale 

11,258 

1,155 

8,741 

874 

Arsenical  pyrites 

2,450 

2,049 

35 

29 

Arsenic   

2,194 

17,901 

1,695 

16,616 

Barium     (com- 

pound)     

45,377 

39,430 

50,045 

42,136 

IJauxites 

5.790 

1,414 

6,055 

1,563 

Bog  ore 

3,340 

835 

3,835 

959 

Clmlk 

4,285,412 

190,799 

4,858,126 

213,479 

Cliert,  flint,  etc. 

74,718 

13,426 

74.858 

12,781 

Clttv  and  shale . 

12,808,950 

1,633,736 

13,859,821 

1,778,071 

Coal 

260,410,338 

117,921,123 

287,430,473 

145,535,669 

Copper  ore  . . . 

1,787 

12,985 

2,569 

21,138 

Copper  precipi- 

tate    

146 

6,404 

163 

6,891 

Diatomite  .... 

62 

62 

154 

308 

Fluorspar   

47,246 

17,203 

53,663 

14,955 

Gold  ore 

170 

4,784 

4 

434 

Gravel  and  sand 

2,191,451 

107,640 

2,409,152 

184,818 

Gypsum 

285,291 

110,591 

285,338 

Igneous  rocks  . 

0,638,215 

1,210,418 

7,098,493 

1,386,022 

Iron  ore   

13,790,391' 

3,763,837 

15,997.328* 

Iron  pyrites  . . 

10,522 

4.324 

11,427 

5,988 

Lead  ore  

25,409 

295,607 

24,282 

293,525 

Lignite    

62 

31 

81 

Limestone  (other 

than  chalk)  . 

11,500,660 

1,207,022 

1,369,168 

Manganese  ore. 

4,170 

3,371 

5,393 

Mica 

29,962 

11,317 

32,986 

13,947 
3,184,826 

13,661 
765,730 

15,135 
3,280,143 

14,460 

Oil  shale    

822,394 

Salt   

2,122,250 

577,478 

2,247,758 

3,839,567 

1,122.391 

3,977,303 

1,143,431 

Slate    

383,422 

972,022 

370,756 

926,739 

Soapstone  

8 

2 

40 

Sulphate         of 

19,370 

15,020 

18,425 

14,287 

Tin  ore  (dressed) 

8,166 
42 

1,012,290 
Not  stated 

8,355 
95 

Not  stated 

Wolfram  ore    . 

193 

16,873t 

182 

17,483t 

Zinc  ore   

17,704 

87,867 

17,294 

69,502 

Total  value  . 

— 

131,220,853 

— 

160,112,607 

•  Exclusive  of  431  tons  in  1912  and  520  tons  in  1913  of  micaceous 
iron  ore  used  for  paint,  and  placed  under  the  heading  of  "  Ochrs, 
timber    6^c  " 

t  Value  of  192i  tons  only  for  1912  and  of  about  ISO  tons  only 
for  1913. 

The  increase  in  the  total  value  of  the  minerals 
raised  during  the  year  is  mainly  accounted  for 
by  the  increased  production  of  coal  and  its  en- 
hanced value,  the  average  price  of  coal  being 
10s.    l-52d.   per  ton  in   1913,   as  compared   with 
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9s.  0-68d.  in  1912.  The  quantity  of  coal  exported, 
exclusive  of  coke  and  manufactured  fuel  and  of 
coal  shipped  for  the  use  of  steamers  engaged  in 
foreign  trade,  was  73,400,118  tons.  France 
received  over  12  J  mUUon  tons,  Italy  over  94 
million  tons,  Germany  nearly  9  milUon  tons, 
Russia  nearly  6  million  tons,  Sweden  over  4^ 
million  tons,  Argentina  over  3  J  mUlion  tons,  Spain 
over  Sh  milUon  tons,  Egypt  over  3  miUion  tons, 
Denmark  over  3  million'  tons,  and  Norway  and 
the  Netherlands  each  over  2  million  tons.  Adding 
the  3,906,436  tons  exported  in  the  form  of  coke 
and  manufactured  fuel,  and  the  21,031,550  tons 
shipped  for  the  use  of  British  and  foreign  steamers 
engaged  in  foreign  trade,  the  total  quantity  of 
coal  which  left  the  country  was  98,338,104  tons 
as  against  85,842,905  tons  in  1912.  .  The  amount 
of  coal  remaining  for  home  consumption  was 
189,092,369  tons,  or  4-108  tons  per  head  of  the 
population.  39,560,489  tons  were  used  in  the 
manufacture  of  coke  and  briquettes,  and  21,223,607 
tons  in  the  blast  furnaces  for  the  manufacture  of 
pig  iron,  as  against  35,322,147  tons  and 
17,997,854  tons,  respectively,  in  the  previous 
year. 

The  output  of  iron  ore  yielded  5,138,958  tons 
of  iron,  or  more  than  one-half  of  the  total  quantity 
of  pig  iron  made  in  this  country. 

Production  of  mclaJs  and   minerals  in  the  United 
States.    Eng.  and  Min.  J.,  Jan.  9,  1915. 

Metals. 


Metal. 

Unit. 

1913. 

1914. 

Aluminium 

Copper  (a) 

Ferromanganese    . . 
Gold  (6)    

lb. 

lb. 
long  tons 

S 
long  tons 
short  tons 

lb. 

flasks 

troy  oz. 

short  tons 

(17)  49,601,500 

1,225,736,834 

229,834 

88,884,400 

30,736,477 

433,476 

47,124,330 

(A)          20,000 

66,801,500 

358,262 

(h)  45,000.000 

1,135,730,818 

172,514 

92,823,500 

Iron 

Lead  (c)           .... 

23,083,580 
533,373 

Kiqjcel  (c) 

Quicksilver 

Silver  (6)   

Zinc  id)  

(e)  30,067,064 

16,300 

67,929,700 

360,689 

(a)  Production  from  ore  originating  in  the  United  States,  (6)  The 
statistics  for  1912  and  1913  ;ire  the  final  and  those  for  1914  are 
the  preliminary  statistics  reported  jointly  by  the  directors  of  the 
Mint  and  the  U.S.  Geological  Survey,  (c)  Production  of  refined 
lead  from  ore  and  scrap  originating  in  the  United  States  :  anti- 
monial  lead  is  included,  (rf)  Total  production  of  smelters,  except 
those  treating  dross  and  junk  exclusively  ;  includes  spelter  derived 
from  imported  ore.  (e)  Imports  ;  for  1914,  first  10  months  only. 
This  nickel  is  refined  in  the  United  States  for  the  production  of 
metal,  oxide,  and  salts,  ig)  As  reported  by  the  Metallgesellschaft 
Frankfurt  am  Main,  (k)  Estimated. 


Mineral  and  Chemical  Substances. 

Substance. 

Unit. 

1913. 

1914. 

Arsenic   

Coal,  anth.  (a)    ... 

Coal,  bitu.  (a) 

Coke  (a) 

lb. 
short  tons 
short  tons 
short  tons 

lb. 
long  tons 

4,624,140 
91,626,825 
478,688,867 
45,953,808 
54,330,000 
61,847,116 

8,651,940 

91,552,187 

419,547,599 

34  418  933 

Copper  sulphate   . . 

31,776,670 
42,911,897 

(a)  The  coal  and  coke  statistics  are  the  estimates  of  Coal  Age. 


Gravimetric  determination  of  zinc. 

xxiii. 

Patents. 


Treadwell.    See 


Iron,  pure  iron  alloys.,  and  phosphorised  pure  iron 
and  iron  alloys  ;  Production  of  pure  — — .  B.  B. 
Carnahan,  jun.,  Middletown,  Ohio,  U.S.A. 
Eng.  Pat.  28,440,  Dec.  9,  1913.  (See  also  Eng. 
Pats.  27,201  of  1909  and  5015  of  1911  ;  this  J., 
1910,  960,  219  ;    1912,  77.) 

Pig  iron  is  overblown  in  a  highly  basic  Bessemer 
furnace    until  the  Si,   S,   P,   C,  and  Mn  together 


do  not  exceed  about  0-14  %  ;  the  sulphur  should 
be  below  003%.  The  metal  is  deoxidised  and 
degasified  by  means  of  aluminium  so  that  not  more 
than  0-05%  of  oxygen  remains.  Other  metals 
may  be  added  to  the  purified  iron,  and  the  phos- 
phorus may  be  raised  to  005 — 0-5%  by  the 
addition  of  ferro-phosphorus,  preferably  in  the 
ladle  during  tapping.  The  resiilting  ingot  is  free 
from  slag  and  crystalhne,  and  suitable  for  rolling 
or  forging.  A  phosphorised  Ni-Fe  alloy  produced 
in  the  way  described  is  highly  resistant  to  cor- 
rosion.— T.  St.    , 

Armour    plates  ;      Cementation    process    for . 

E.  C.  Marks,  London.  From  Soc.  Anon. 
ItaUana  Gio.  Ansaldo  &  Co.  Eng.  Pat.  18,386, 
Aug.  7,   1914. 

The  plates  are  arranged  in  furnaces  with  packing 
pieces  so  that  boxes  open  at  top  and  bottom  are 
formed.  SoUd  cementing  agents  are  introduced 
at  the  top,  and  gaseous  cementing  agents  at  the 
bottom. — O.  E.  M. 


Iron   and   steel ;     Hardening   of  - 


E.    Sweet, 


Binghampton,  N.Y.,  Assignor  to  J.  W.  Boyd, 
Denver,  Colo.  U.S.  Pat.  1,121,572,  Dec.  15, 
1914.     Date  of  appl.,  Oct.  6,  1911. 

The  iron  is  dipped  into  a  mixture  of  molten 
potassium  cyanide  and  charcoal,  and  quenched 
in  oil.— O.  E.  M. 


Metals  [steel] ;  Cleaning  compound  for  - 


G.  D. 


Feidt,  Assignor  to  American  Chemical  Paiat  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,119,781,  Dec.  1, 
1914.     Date  of  appl.,  Sept.  14,  1914. 

A  CLEANING  agent  for  steel  consisting  of  a  mixture 
of  orthophosphoric  acid,  alcohol,  and  carbon 
tetrachloride. — T.  St. 

Ore    separators.     A.    M.    Plumb,    Denver,    Colo., 
U.S.A.     Eng.  Pat.  24,194,  Oct.  25,  1913. 

The  separator  is  of  the  jig  type,  the  action  being 
produced  by  intermittent  impulses  of  air  applied 
to  the  entire  bottom  of  the  separating  chamber. 
A  longitudinal  partition  divides  the  matter  in  the 
separatmg  chamber  into  two  columns  which 
communicate  near  the  bottom  of  the  chamber. 
Discharge  openings  are  arranged  so  that  the 
weights  of  the  columns  are  equal.  The  heavier 
ore  particles  work  down  and  under  the  partition 
and  are  subsequently  discharged  at  the  further 
side.— T.  St. 


Ores ;        Concentrating .       H.       Patrbrother, 

London.  From  Deister  Machine  Co.,  Fort 
Wayne,  Ind.,  U.S.A.  Eng.  Pat.  3442,  Feb.  10,. 
1914. 

A  VIBRATING  concentrating  table  has  two  or 
more  plateaus  extending  across  it  at  right  angles 
to  the  du-ection  of  vibration,  the  heights  of  the 
various  plateaus  being  different  and  increasing 
in  the  direction  of  flow  of  the  values.  The 
highest  plateau  extends  to  the  mineral  discharge 
edge.  The  steps  from  lower  to  higher  surface* 
are  bevelled  to  reduce  retardation  of  the  flow 
of  concentrates.  Riffles  extend  across  the  table  in 
a  direction  transverse  to  the  direction  of  flow 
of  the  pulp,  the  riffles  tapering  from  points  in  the 
rear  of  the  first  plateau  so  that  an  accumulation 
of  gangue  at  the  step  is  prevented.  One  or  more 
riffles  substantially  higher  than  the  others  are 
provided  to  cause  the  formation  of  pools,  and  so 
insure  proper  distribution  of  pulp  across  the- 
surface  of  the  table.  These  higher  riffles  also' 
taper,  but  they  preferably  slightly  overlap  the 
bevelled  step  up  to  the  first  plateau. — T.  St. 
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Ore;     Apparatus    [lube-mill]   for   crushing or 

the  like.  \\.  B.  Easton,  Chicago,  U.S.A.  Eng. 
Pat.  14,231,  June  12,  1914. 

Neak  tlie  (liscliarge  end  of  the  tube  is  a  transverse 
perforated  phite  forming  a  chamber  in  wliieh 
vanes  are  mounted  to  raise  and  discharge  the 
water  and  crushed  ore  through  tlie  hollow  axial 
trunnion.  The  operative  parts  of  the  vanes  are 
controlled  from  the  outside  so  that  the  rate  of 
discharge  can  be  regulated. — T.  St. 

Fu»ible    substances     [metals] ;      Process     of     and 
apparatus   for  applyimj   coatings   or   deposits   of 

to  surfaces.     E.  Morf,  Ziiricli,  Switzerland. 

Eng.  Pat.  25,132,  Nov.  4,  1913.  Under  Int. 
Conv.,  Nov.  5,  1912.  (See  also  Eng.  Pat. 
28,001  of  1912  ;    this  J.,  1913,  792.) 

The  material  to  be  deposited  is  fed  automatically 
in  rod  or  other  suitable  form  to  the  nozzle  of  the 
burner  and  sprayer  at  a  rate  depending  on  the 
pressure  of  the  air  blast  required  for  spraying.  In 
one  form  of  apparatus  the  compressed  air  is 
passed  through  a  turbine  which  actuates  the  feeding 
device  through  gearing.  A  single  valve  controls 
the  supplies  of  compressed  air  and  heating  gases, 
and  the  several  operations — feed,  melting,  spraying 
and  projection  of  the  fusible  substance — are 
thus  all  elfected  automatically  at  the  same 
proportional  rate. — T.  St. 


Metals  ;   Process  of  treating  ■ 


■  for  the  purpose  of 


rendering  them  proof  against  oxidation,  rusting 
or  the  like.  J.  A.  McLarty,  Toronto,  Canada. 
Eng.  Pat.  27,141,  Nov.  25,  1913.  Under 
Int.  Conv.,  JIarch  21,  1913.  Addition  to  Eng. 
Pat.  25,013  of  1913. 

The  metal  (iron,  steel,  bronze,  brass,  etc.)  is 
subjected  in  a  closed  vessel  to  the  action  of  the 
gases,  etc.,  produced  by  heating  a  mixture  of 
sawdust,  crude  petroleum,  and  water.  The 
temperature  of  the  metal  is  kept  very  much  below 
red  heat.  The  oxygen  in  the  vessel  may  be 
removed  by  igniting  the  vapours  before  the  vessel 
is  closed.  The  time  of  exposure  for  small  articles 
is  about  4  to  5  hours,  and  the  pressure  inside 
the  vessel  may  be  either  above  or  below  atmos- 
pheric.— T.  St. 

Slags  ;   Generation  of  steam  from  the  heat  contained 

in .      C.     Vautin,      London.     Eng.      Pats. 

28,015,  Dec.  5,  1913,  and  2393,  Jan.  29,  1914. 

Molten  slag  is  brought  into  contact  with  water 
in  a  closed  vessel  and  the  granulated  slag  con- 
tinuously removed.  The  steam  evolved  contains 
hydrogen  sxilphide,  sulphur,  sulphur  dioxide,  fine 
particles  of  slag,  etc.,  and  hence  has  a  deleterious 
action  on  turbine  blades  (cf.  Eng.  Pat.  3623  of 
1909  ;  this  J.,  1909,  987).  It  is  therefore  passed 
through  a  heat  exchanger  where  clean  steam  is 
generated.  The  condensed  primary  steam  is 
returned  to  the  primary  generator,  suitable  valves 
being  placed  in  the  return  pipe  for  the  escape 
of  uncondensed  gases  and  for  running  the  con- 
densed water  to  waste  when  overcharged  with 
impurities.     Eng.  Pat.  17,564  of  1888  is  referred  to. 

— T.  St. 


Tin  and  ierne  plates  ;     Manufacture    of  - 


and 
apparatus  therefor.  E.  B.  Thomas.  London, 
H.  S.  Thomas,  Llandaff,  and  W.  R.  Davies, 
"Whitchurch,  Glamorgan.  Eng.  Pat.  28,450, 
Dec.  9,  1913. 

The  plates  are  picked  up  singly  by  a  sucker  on  an 
arm,  and  fed  singly  to  rollers  which  convey  them 
successively  through  pickling,  swilling,  tinning, 
greasing,  and  dusting  or  branning  apparatus. 
Motion  through  the  tin  pot  is  rapid  relative  to 
that  through  the  grease  pot. — O.  E.  M. 


Furnaces  ;     Electric    induction  ■ 


.     J.    Hiird^n, 
Luton.      Eng.  Pat.  570,  Jan.  8,  1914. 

To  check  the  leakage  from  the  primary  field 
following  on  the  mutual  induction  between  the 
primary  and  induced  fields,  the  primary  winding 
is  made  to  surround  the  portion  of  the  magnetic 
core  actually  encircled  by  the  bath,  and  also  to 
spread  in  planes  above  and  below  the  bath  ;  also 
the  ampere-turns  are  increased  in  numlier  in 
proportion  as  the  magnetic  leakage  field  tends 
to  increase.  The  tendency  of  the  bath  to  form  a 
surface  sloping  downwards  towards  the  centre  is 
thus  largely  eluninated,  and  the  rolling  motion  is 
suppressed.  The  primary  winding,  and  also  the 
bath,  may  be  sulxlivided,  the  subdivisions  of  the 
bath  encircling  separate  limbs  of  the  magnetic 
frame,  but  uniting  at  one  part.  With  a  polyphase 
current,  a  separate  hearth  and  a  separate  magnetic 
core  and  winding  are  provided  for  each  phase, 
the  hearths  uniting  at  one  part. — T.  St. 


Annealing  furnace.  C.  Kugel,  Brunswick,  Ger- 
manv.  U.S.  Pat.  1.118,869,  Nov.  24,  1914. 
Date  of  appl.,  Sept.  20,  1913. 

The  furnace  consists  of  a  charging  and  heating 
chamber  situated  beneath  a  cooling  chamber  open 
at  the  bottom.  The  latter  has  a  rotary  cover,  in 
which  are  connections  by  means  of  which  frames 
containing  the  metal  may  be  moved  from  one 
chamber  to  another. — T.  St. 


Roasting-furnace  shaft.  H.  H.  Stout,  Assignor  to 
General  Chemical  Co.,  New  York.  U.S.  Pat. 
1,119,325,  Dec.  1,  1914.  Date  of  appl.,  Apr.  25, 
1913. 

Inner  and  outer  tubular  walls,  spaced  from  each 
other,  are  apertured  and  joined  at  the  apertures 
by  tubular  connections  which  are  attached  to  one 
of  the  walls  in  such  a  manner  that  the  inner  and 
outer  walls  can  move  slightly  longitudinally 
in  relation  to  each  other. — T.  St. 


U.  Wedge,  Ardmore, 
U.S.  Pat.   1,119,483,  Dec,   1   1914.     Date 


Furnace ;  Metallurgical 
Pa        -  -     -  - 


of  appl.,  Feb.  28,  1914. 

A  SERIES  of  superposed  hearths,  alternately  fixed 
and  rotating,  is  contained  in  a  cylindrical  casing. 
Rabbles  are  fixed  to  the  under  surfaces  of  each 
hearth  for  acting  on  the  material  on  the  hearth 
below.  The  casing  of  the  ftu'uace  has  inlet  and 
outlet    flues    communicating    with    the    interior. 

— T.  St. 


Roasting    and    smelting   furnace ;    Combined  - 


W.  R.  Heslewood,  Assignor  to  Hydro  Vacuum 
SmeltingCo.,  Oakland,  Cal.  U.S. Pat.  1,121,559, 
Dec.  15,  1914.  Date  of  appl.,  March  9,  1914. 
The  hot  gases  from  a  smelting  furnace  rise  into  a 
superimposed  roasting  furnace,  from  which  the  ore 
is  allowed  to  fall  as  required  into  the  smelting 
fm-nace. — O.  E.  M. 


Crucible-furnace.     G.  MeUen,  Moimt  Vernon,  N.Y. 

U.S.   Pat.    1,120,732,   Dec.    15,    1914.     Date  of 

appl.,  Feb.  23,  1911. 
The  crucible  is  surrounded  on  its  sides  and 
bottom  by  a  closely  fitting  gas-tight  shell,  and 
this  in  turn  by  refractory  material.  The  lower 
parts  of  this  combination  are  surrounded  by  an 
inclosed  combustion  chamber.  The  shell  has  a 
screwed-on  cover,  provided  with  handles  and  with 
a  conduit  for  introducing  and  withdrawing  gas, 
and  the  crucible  has  a  lid  spaced  from  the  cover. 

— T.  St. 

D  3 
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Ores,  intermediate  products,  and  other  metalliferous 

materials    [blendes]  ;    Process    of    roasting . 

B.  von  Zelewski,  Belgium.     U.S.  Pat.  1,097.500, 
May  19,  1914.     Date  of  appl.,  Feb.  18,  1913. 

Briquetted  sulphide  ores,  etc.,  are  piled  in 
chequerwork  form  in  an  enclosure,  and  hot  pro- 
ducts of  combustion  and  air  under  pressure  are 
supplied  to  heat  and  ignite  the  liberated  gases. 
Wlien  the  gases  are  ignited  the  supply  of  the 
products  of  combustion  is  stopped,  but  that  of  air 
is  continued  until  the  briquettes  reach  a  slag 
condition. — T.  St. 


Ores  ;  Process  for  treating  - 


W.  A.  Thacher, 


Lake  City,  Colo.,  Assignor  to  The  Acid  Process 
Co.  U.S.  Pat.  1,119,473,  Dec.  1,  1914.  Date 
of  appl.,  Oct.  30,  1911.     Renewed  Feb.  16,  1914. 

Sulphide  ores  are  noixed  with  acid  in  a  closed 
vessel  and  a  stream  of  compressed  air  is  passed 
through  the  mixture.  A  portion  of  the  charge  is 
sprayed  in  the  path  of  the  acid  fumes  and  gases 
rising  from  the  charge,  and  any  acid  gases  which 
pass  beyond  the  spray  are  collected  in  an  absorbing 
liquid. — T.  St. 


Alloy  ;     Pyrophoric  - 


A.     Kratky,     Vienna' 


Assignor  to  H.  B.  Smith,  Brooklyn,  N.Y.  U.S 
Pat.  1,118,138,  Nov.  24,  1914.  Date  of  appl., 
April  26,  1913. 

A  PYROPHORIC  alloy  containing  approximately  84  % 
of  a  metal  of  the  cerium  group,  8  %  Mg,  and  8  % 
Zn. — T.  St. 

Aluminium  alloy  and  method  of  producing  the  same. 
W.  A.  McAdams,  Bay  Shore,  N.Y.  U.S.  Pat. 
1,121,267,  Dec.  15,  1914.  Date  of  appl.,  April 
15,  1914. 

The  aUoy  consists  of  Al  100,  Cu  18,  Zn  5,  Sb  3 
parts  by  weight.  A  portion  of  the  aluminium  is 
melted  and  heated  to  a  high  temperature.  The 
copper,  antimony,  and  balance  of  aluminium  are 
then  introduced  in  turn,  the  temperature  allowed 
to  fall,  the  zinc  added,  and  the  whole  well  agitated. 

— T.  St. 

Aluininium  alloys.  W.  A.  McAdams,  Bay  Shore, 
N.Y.  U.S.  Pats.  (A)  1,121,268  and  (b.) 
1,121,269,  Dec.  15,  1914.  Date  of  appls., 
AprU  15,  1914. 

Alloys  composed  of  (a)  Al  100,  Ag  20,  Zn  10, 
and  Cu  5  ;  and  (b)  Al  100,  Cd  30,  Sn  5  parts  by 
weight. — T.  St. 


■  and   native 


Gold  ;  Process  of  recovering  rusty  - 

platinum  metals.  R.  E.  Lyons,  Bloomington, 
Ind.  U.S.  Pat.  1,118,944,  Dec.  1,  1914.  Date 
of  appl.,  Nov.  17,  1913. 

Material  containing  particles  of  precious  metal 
which  will  not  normally  amalgamate,  is  treated 
with  an  amalgam,  which  is  normally  stable  in 
water  and  contains  a  metal  more  electro-positive 
than  mercury,  and  capable  of  alloying  with  the 
precious  metal  at  ordinary  temperatm'es.  A 
reagent  is  also  added  which  wUI  attack  the  metal 
in  the  amalgam  so  that  hydrogen  is  evolved  on  the 
surface  of  the  precious  metal,  whereby  the  latter 
can  become  amalgamated. — T.  St. 

Metals ;    Process    and    apparatus    for    recovering 

precious .     F.    A.    Wiswell,    Oakland,    Cal. 

U.S.  Pats.  1,120,175  and  1,120,637,  Dec.  8,  1914. 
Date  of  appls.,  Feb.  11,  1914. 

Finely  divided  material  containing  fine  particles 
of  precious  metals  is  subjected,  with  agitation,  to 
the  action  of  an  aqueous  solution  of  mercuric 
chloride  and  sulphuric  acid  in  the  presence  of  iron, 
afnd  at  the  same  time  an  electric  current  having  its 


polarity  periodically  reversed  is  passed  through 
the  mass.  The  precious  metals  become  amalga- 
mated, and  the  mass  containing  the  amalgamated 
particles  is  then  passed  into  metallic  mercury. 
The  apparatus  comprises  a  rotatory  drum  mounted 
inside  a  horizontal  outer  shell  by  means  of  engaging 
teeth.  The  drum  contains  an  axial  bore  through 
which  passes  a  shaft  rigidly  fastened  to  the  aper- 
tured  heads  of  the  bore.  The  shaft  is  spaced  from 
the  bore  and  extends  through  the  outer  shell. 
Inlet  and  outlet  conduits  lead  into  opposite  ends 
of  the  shell.  The  drum  and  the  shell  are  insu- 
lated from  each  other  and  are  connected  respec- 
tively with  the  opposite  poles  of  a  source  of 
ciirrent. — T.  St. 


Metals  ;   Process   of   reducing  - 


C.    G.    Fink, 


Schenectady,  Assignor  to  General  Electric  Co., 
New  York.  U.S.  Pat.  1,119,588,  Dec.  1,  1914. 
Date  of  appl.,  Feb.  9,  1910. 

A  metallic  arsenide  (smaltite)  is  intimately 
mixed  in  the  powdered  form  with  powdered 
calcium  oxide  and  carbide,  and  the  mixture  heated 
to  the  reaction  temperature  under  reduced  pres- 
sure.— T.  St. 

Ores  ;  Method  of  forming  agglomerated  bodies  from 

.     W.   Schtimacher,   Osnabriick,   Germany, 

AssigTior  to  General  Briquetting  Co.,  New  York. 
U.S.  Pat.  1,121,048,  Dec.  15,  I9I4.  Date  of 
appl.,  April  30,  1912. 

Fine  ores  of  the  haematite  or  limonite  groups  are 
reduced  in  the  presence  of  lime  to  a  lower  state  of 
oxidation,  reduction  to  metallic  iron  being  pre- 
vented. The  reduced  ore  is  briquetted  in  presence 
of  a  suitable  catalytic  agent  for  use  in  the  blast- 
furnace, cohesion  of  the  particles  being  brought 
about  by  reoxidation  of  the  lower  oxides  previously 
formed. — T.  St. 

Ovens  and  dryers  suitable  for  tise  in  the  manufacture 
of  tiles,  bricks,  pottery,  for  annealing,  etc.  Eng. 
Pat.  18,821.     See  VIII. 

Rubber-coated  metal  surface  and  method  of  producing 
the  same.     U.S.  Pat.  1,120,795.     See  XIV. 


XL— ELECTRO-CHEMISTRY. 

Insulation  of  electric   conductors ;   Action  of  acid 

mine    water   on .     H.   H.   Clark  and  L.   C. 

Ilsley.     U.S.   Bureau  of  Mines.     Techn.   Paper 
58,  1913,  24  pages. 

Four  different  types  of  insulation  were  used  in 
the  tests  :  (1)  Wire  {0-162  in.  diam.)  covered  with 
eight  layers  of  varnished  cotton  cambric  (0146  in. 
thick),  and  one  laj-er  of  cotton  braid  (Q056  in. 
thick),  saturated  with  a  composition.  (2)  Wire 
{0-325  in.  diam.)  ;  rubber  layer  (00925  in.  thick), 
containing  30  %  Para  ;  cotton  tape  (single  layer)  ; 
cotton  braid  with  weatherproof  finish  (2  layers, 
0035  in.  and  0033  in.  thick).  (3)  Wire  (0162  in. 
diam.)  ;  varnished  cambric,  11  layers  (01 16  in. 
thick)  ;  cotton  braid  with  weatherproof  finish  (2 
layers,  0029  in.  and  004  in.  tluck).  (4)  Lead- 
sheathed  telephone  cable,  composed  of  6  pairs  of 
paper-covered  wires,  surrounded  by  lead  -i-i  in. 
thick.  The  cables  were  sprinkled  with  0'45% 
sulphuric  acid  or  a  1-2  %  solution  of  ferrous  sidphate 
in  this  acid  three  times  daUy  for  the  first  4  weeks, 
once  daily  for  10  weeks,  twice  daily  lor  76  weeks 
and  subsequently  once  daily,  and,  beginning  eight 
months  after  the  tests  were  started,  the  insulation 
resistance  was  measiu-ed  at  intervals  over  a  period 
of  two  years.     The  rubber  insulation  showed  no 
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apparent  detorioration,  and  the  insulation  resist- 
ance, although  only  about  half  the  oriijitial,  was 
still  very  pood.  I'he  t<^lcphone  cable  also  pave 
good  results.  The  caiiihric-covcred  xvires,  ( 1 )  and 
(3),  had  practically  lost  their  insulation,  mainly 
through  the  penetration  of  the  liquid  between  the 
layers.— E.  W.  L. 


Temperalure    uniformity    in    an    electric   furnace ; 

Production  of .     A.  W.  Gray.     Bull.  Bureau 

of  Standards  (U.S.A.),  1914,  10,  451 — 173. 

Uniformity   of  temperature  longitudinally   in  a 
furnace     tube    is    best   obtained    oy    inserting    in 
each   end   of   the   tube   a  double   plug   composed 
of  two  blocks  of  material  of  high  heat  conductivity, 
separated  by  a  considerable  layer  of  a  poor  con- 
ductor, the  outer  block  of  each  plug  being  heated 
to  a  temperature  approximately  the  same  as  that 
of  the  middle  of  tiie  furnace  tube  by  a  heating 
coil  abutting  against  its  outer  end.     By  applying 
this  principle  a  furnace  was  constructed  in  which 
it  was  possible  to  heat  the  middle  30  cm.   of  a 
furnace  tube,  02  cm.  long,  so  uniformly  at  tempera- 
tures   up    to    700°  C,    that    irregularities    in    the 
temperature  distribution  were  less  than  the  effect 
of    heterogeneity    in    the    thermo-element.     The 
middle  portion  of  the  furnace  tube  was  completely 
filled  by  an  iron  block,  in  which  were  two  longi- " 
tudinal  cavities  of  square  cross-section,   disposed 
respectively  above  and  below  the  axis  of  the  tube 
and  serving  for  the  reception  of  the  bar  to  be  heated 
and  of  a  control  bar.     The  ends  of  the  tube  were 
closed  by  double  plugs  as  described  above.     The 
furnace   tube   was   enclosed   by   two  spaced   con- 
centric iron  heating  tubes  with  air  in  the  inter- 
mediate   spaces,    the    space    between    the    larger 
heating  tube  and  the  outer  shell  of  the  furnace 
being   fiUed   with  a  composition  of  asbestos  and 
magnesia.     The  ends  of  the  furnace  were  closed 
by    insulating    heads    composed    of    two    discs    of 
asbestos  board  separated  by  a  layer  of  asbestos- 
magnesia   composition.     The   heating   tubes   were 
wound     longitudinally     with     niclirome     ribbon, 
a  flat,  woven   mat  of    the   ribbon    and    strips    of 
raicasbeston    (an    insulating    preparation    of    flake 
mica  and  a  resinous  cement)  being  wrapped  around 
the    tube,    between    layers    of    micasbeston,    and 
the    whole    covered    with    asbestos    cloth.     The 
resistance  was  formed  in  two  halves,  which  were 
connected    in    parallel.     With    this    furnace    the 
maximum  drop  in  temperature  at  the  ends  of  the 
middle  30  cm.  of  the  furnace  from  the  temperature 
at  the  middle  was  1°  at  667°  C.  and  0-25°  C.  at 
145°  C,  and  the  mean  temperature  in  the  whole 
30   cm.   was  lower  than  the  temperature  at  the 
middle  by  0-37°  at  667°  C.  and  008°  at  145°  C. 

— A.  S. 


Silver    voltameter;      The .     Part    IV.     E.    B. 

Rosa,  G.  \V.  Vinal,  and  A.  S.  McDaniel.  Bull. 
Bureau  of  SUndards  (U.S.A.),  1914,  10, 475—536. 
(See  also  this  J.,  1914,  482.) 

Determinations  of  the  voltage  of  the  Weston 
normal  cell,  using  silver  voltameters  of  the  porous 
cup  type  and  of  the  new  form  devised  by  P.  E. 
Smith  (Nat.  Phys.  Lab.  Report,  1910,  32)  gave 
concordant  results,  the  value  at  20°  C.  being 
10 1827  volts.  With  a  pure  electrolyte  in  the 
voltameter,  the  effect  of  acid  can  be  expressed  by 
the  equation:  y=  —  4-5a; -f  002x*,  where  x 
represents  the  acidity  and  y  the  decrease  in  the 
silver  deposit,  both  in  parts  per  million.  With 
a  pure  electrolyte  the  deposited  silver  contains  no 
appreciable  quantity  of  included  matter.  It  is 
concluded  from  the  whole  of  the  results  obtained 
at  the  Bureau  of  Standards  that  the  silver  volta- 
meter is  an  instrument  of  precision  capable  of 
checking   the   constancy   of   the    Weston   normal 


cell  according  to  the  decision  of  the  International 
Technical  Committee.  A  simple  form  of  silver 
voltameter  giving  results  accurate  to  within  a 
few  hundredths  of  1  %  is  described  and  illustrated, 
the  anode  being  a  large  silver  ring  set  in  a  glass 
dish  containing  the  electrolyte,  and  the  cathode 
a  small  platinum  ring  (10-5  grms.)  resting  in  a 
shallow  glass  dish  submerged  in  the  electrolyte 
and  so  arranged  that  the  whole  could  be  lifted  out 
together. — A.  S. 


Patents. 
Anodes  ;    Suspension   of   electrolytic  - 


.    n.  R. 

Boissier,  Long  Islaml,  N.Y.     Eug.  Pat.   11,610, 
May  11,  1914.      Under  Int.  Conv.,  May  9,  1913. 

Tins  anode  is  formed  with  a  projecting  neck,  either 
grooved  or  with  projections  on  one  or  opposite 
sides,  so  that  it  may  be  engaged  with  detachable 
hooks  or  clamps. — B.  N. 


Particles  present  in  an  ionised  medium  ;  [Electric- 
ally] collecting .  W.  W  Strong,  Mechanics- 
burg,  Pa.  U.S.  Pat.  1,096,765,  May  12,  1914. 
Date  of  appl.,  Dec   28,  1912. 

The  particles  are  separated  by  subjecting  the 
ionised  medium  to  the  influence  of  an  electric 
field,  and  are  collected  on  a  suitable  movable 
dielectric  element  placed  between  the  most  intense 
part  of  the  field  and  the  medium., — B.  N. 


Separating  finely-divided  particles  of  solids  or 
liquids  from  a  gas.  W.  W.  Strong,  Pittsburgh, 
and  A.  F.  Nesbit,  Wilkinsburg,  Pa.,  Assignors 
to  R.  B.  Mellon,  Pittsburgh,  Pa.  U.S.  Pat. 
1,120,561,  Dec.  8,  1914.  Date  of  appl.,  Feb.  11, 
1913. 

Suspended  particles  are  separated  from  gaseous 
and  liquid  bodies  by  the  action  of  an  electric 
field,  between  electrodes  maintained  at  a  high 
difference  of  potential,  oscillatory  in  character 
and  of  high  frequency.  The  ampUtude  and 
damping  of  the  oscillations  are  controlled  by 
pre-determined  and  adjustable  values  of  resistance, 
self-inductance,  and  capacity.  The  electrodes 
are  arranged  in  a  circuit  which  has  one  or  more 
spark  gaps,  flame  discharges  being  prevented  in 
the  gaps. — B.  N. 

Gases  ;  [Electrical]  purification  of  [combustible]  ■ 


E.  L.  Hall,  Assignor  to  Security  Savings  and 
Trust  Co.,  Portland,  Oreg.  U.S.  Pat.  1,120,475, 
Dec.  8,  1914.     Date  of  appl.,  AprU  4,  1913. 

The  combustible  gas  is  purified  by  partially 
removing  sulphur  compounds,  and  then  altering 
the  character  of  the  remaining  impurity  by  the 
action  of  a  silent  electric  dischai'ge  ;  the  altered 
sulphur  compounds  are  finally  removed  by 
absorption. — B.  N. 


Moulded  metallic  article  [dynamo-brush]  and  method 
vf  making  the  same.  W.  K.  Whitney,  Schenectady, 
Assignor  to  General  Electric  Co.  New  York. 
U.S.  Pat.  1.121,960,  Dec.  22,  1914.  Date  of 
appl.,  Oct.  12,  1910. 

See  Eng.  Pat.  27,621  of  1911  ;  this  J.,  1912,  1187. 

Obtaining  elements  with  the  aid  of  volatile  compounds 
of  the  same.     Ft.  Pat.  469,355.     See  VII. 

Electric  furnace  intended  principally  for  the  manu- 
facture of  nitrides.     Pr.  Pat.  469,554.     See  VII. 
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XII.— FATS;    OILS;    WAXES. 

China    wood    oil    (tung    oil) ;     Index    to    patents, 

technology,  and  bibliography   of .     Compiled 

and  published  by  G.  H.  Stevens  and  J.  W. 
Armitage. 
An  index,  covering  135  pages,  to  a  compilation  of 
over  800  publications  and  nearly  200  patents 
relating  to  Cliinese  wood  oil.  The  patent  specifica- 
tions are  given  in  their  original  form,  and  in  all 
cases  translations  are  given  in  full  if  the  original 
text  was  not  in  English.  The  matter  is  arranged 
on  about  2000  sheets,  8J  by  llf  ins.,  gathered 
in  loose-leaf  binders  into  four  volumes,  with  ample 
space  left  for  inserts.  Only  a  small  manuscript 
edition  has  been  prepared.  Further  particulars 
may  be  obtained  from  G.  H.  Stevens,  77,  Orange 
Avenue,  Irvington,  N.J.,  U.S.A. 


Patents. 

Seeds,    inds,    and    other    oil-containing    materials 

and  stibstances  ;   Expressing  of  oil  from and 

liquid  from  liquid-containing  substances  and  the 
like.  G.  R.  Schueler,  Kingston-upon-Hull,  and 
H.  V.  Wright,  Brough,  Yorks.  Eng.  Pat. 
27,994,  Dec.  5,  1913. 

The  material  is  forced  under  pressiu-e  through  a 
chamber  the  diameter  of  which  gradvially  increases. 
The  interior  of  the  chamber  may  be  either  i^lain, 
grooved,  or  arranged  in  steps,  and  the  outlet  end  is 
fitted  with  a  device  which  regulates  the  size  of  the 
opening  and  takes  up  the  pressure  put  upon 
the  material.  The  expansion  of  the  material  as 
it  passes  tlu?ough  the  chamber  causes  a  continuous 
re-arrangement  of  the  particles,  thereby  allowing 
the  oU  to  escaiDe  freely. — W.  P.  S. 

Polymerised  products  from   animal   oils ;     Process 

for    the    manufacture    of .     W.     Kaempfe, 

Grossenhain,  Germany.  U.S.  Pats.  1,121,925 
and  1,121,926,  Dec.  22,  1914.  Dates  of  appl., 
April  8  and  Sept.  30,  1913. 

See  Fr.  Pat.  445,565  and  Eng.  Pat.  21,835  of  1913  ; 

this  J.,   1913,  34  ;    1914,  604. 


Xffl.— PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 
RESINS. 

The  higher  oxides  of  lead  and   their  dissociation. 
Beinders  and  Hamburger.     See  VII. 


Varnishes  and  coatings  of  cellulose  acetate.     Clement 
and  Riviere.     See  V. 


Patents. 

Lead  oxide  ;   Method  of,  and  apparatus  for  carbonat- 

ing .     F.  H.  Sharpe,  Liverpool.     Eng.  Pat. 

17,579,  July  24,  1914. 
Litharge,  water  and  a  Uttle  acetic  acid  are 
fed  through  a  pipe  and  cock  into  the  upper  end  of 
a  vertical  cyhndrical  carbonating  vessel,  with  a 
conical  lower  half  and  spherically-rounded  bottom. 
The  carbonating  gas  is  pumped  in  through  a 
central  vertical  jjipe,  ending  in  a  beU-mouth 
close  to  the  bottom  of  the  vessel,  and  having 
lateral  branches  just  above  the  delivery  end, 
these  branch  pipes  being  curved  in  such  a  way  as 
to  impart  an  upward  whirhng  motion  to  the  liquid 
and  suspended  solids.  When  samples  drawn  from 
a  test-cock  in  the  side  of  the  vessel  indicate  that 


the  carbonating  process  is  complete,  the  contents 
of  the  vessel  are  blown  out  through  a  cock  near  the 
bottom.— E.  W.  L. 

[Pigment^  furnace.  C.  D.  HoUey,  Assignor  to 
Acme  White  Lead  and  Color  Works,  Detroit, 
Mich.  U.S.  Pat.  1,116,703,  Nov.  10,  1914. 
Date  of  appl..  Mar.  3,1911.  Renewed  Apr.  9, 1914. 

Above  the  low  arched  roof  of  the  furnace  chamber 
is  a  waste-gas  chamber.  Burners  open  into  the 
furnace  chamber  at  different  points  near  the 
front,  and  there  are  also  a  door  at  the  front  and  a 
pair  of  spaced  doors  at  the  back  of  the  chamber. 
Communication  between  the  furnace  chamber 
and  waste  gas  chamber  is  established  by  ports, 
controlled  by  dampers,  of  which  there  are  one 
above  each  door  and  one  in  the  roof  between  the 
pair  of  doors.  By  this  arrangement  it  is  possible 
to  circulate  flame  gases  under  the  arched  roof  and 
over  any  part  of  the  hearth  as  desired. — A.  S. 

Ultramarine  ;    Crucible  furnace,  heated  by  gas,  for 

the  manufacture  of .     Le  Bleu  d'Outremer. 

Fr.  Pat.  469,240,  May  14,  1913. 
Under  the  hearth  of  the  furnace  are  two  super- 
posed series  of  horizontal  gas  and  air  flues.  Gas 
from  two  or  more  producers  is  dehvered  to  some 
of  the  lower  flues  and  flows  thence  into  the  corres- 
ponding vipper  flues  tlxrough  openings,  the  size  of 
which  increases  with  the  distance  from  the  inlet. 
The  air  is  supplied  in  a  similar  manner  through 
the  other  flues,  flowing  in  the  opposite  du-ection 
to  that  of  the  gas.  The  hot  gases  from  the  com- 
bustion chamber  in  the  middle  of  the  lower  part 
of  the  furnace  pass  through  openings  in  the  lower 
part  of  the  walls  of  the  furnace  and  then  through 
two  conduits  to  the  chimney.  One  conduit  is 
divided  in  the  middle  by  a  partition  to  cause  the 
gases  to  take  a  longer  path  and  thus  allow  their 
heat  to  be  more  completely  utUised.  The  tempera- 
ture of  the  furnace  can  be  regulated  by  varying 
the  number  of  gas  producers  used  and  also  by 
means  of  dampers  in  the  gas-inlet  flues. — A.  S. 

Colouring    matters    [pigments] ;      Manufacture    of 

yellow       to      brown  from       iron      sulphide. 

iBayerische  A.-G.  fiir  Chem.  u.  Landwirth- 
schafthch-Chem.  Fabrikate,  H.  Hackl,  and 
H.  Bunzel.  Fr.  Pat.  469,711,  March  16,  1914. 
Yellow  to  brown  pigments  of  good  covering 
power  are  obtained  by  the  atmospheric  oxidation 
of  hydrated  sulphide  of  iron,  preferably  in  presence 
of  moisture.  For  example,  waste  ferrous  chloride 
solution  from  the  pickhng  of  iron  is  treated  with 
barium  sulphide  solution,  and  the  precipitated 
iron  sulphide  is  oxidised  by  means  of  air,  filtered 
off,  and  washed.  The  free  sulphiu^  may  be 
removed  by  a  suitable  solvent  if  desired. — A.  S. 

Ink  ;    Process  for  making .     R.  Hochstetter, 

Cmcinnati,  Ohio.      U.S.  Pat.  1,119,960,  Dec.  8, 
1914.     Date  of  appl.,  Feb.  4,  1914. 
A  PULP  colour  is  mixed  with  a  varnish,  separated 
water  is  drawn  off,  and  the  mixture  is  dried  by 
heating  and  agitation  under  reduced  pressure. 

— W.  P.  S. 


Rosin  ;  Process  for  purifying  ■ 


\Afottt,  f   J.  # lyot-oo  jtji  iji.^1  t./tf^iiif '.     -ti.  -L ■  X aryaUf 

Assignor  to  The  Yaryan  Naval  Stores  Co., 
Toledo,  Ohio.  U.S.  Pat.  1,120,007,  Dec.  8, 
1914.  Date  of  appl.,  Feb.  24,  1913. 
Melted  rosin  is  passed  through  screens  and 
allowed  to  fall,  in  a  finely-divided  condition, 
through  a  chamber  where  it  is  subjected  to  the 
action  of  an  ascendmg  current  of  air  heated 
to  above  the  melting  point  of  the  rosin. — W.  P.  S. 
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XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Indiantbber  produclion  in  1914.     S.  Figpis  ami  Co., 
London.     Iii.lia   Rubber  J.,    1915,   49,  77 — 79. 

In  1914,  14,800  tons  of  plivntatioii  rubber  were 
exported  from  Ceylon  and  India  and  49,700  tons 
from  Malaya,  etc.,  na  compaied  with  11,830 
and  30,200  tons  respectively  in  1913  ;  the  1014 
figures  do  not  include  some  direct  Dutch  ship- 
ments. The  supply  from  Brazil,  including 
Amazonas,  IJolivia,  IVru,  etc.,  was  37,000  tons 
in  1014,  against  39,000  tons  in  1913.  The  total 
production  of  raw  rubber  in  1914  is  estimated  at 
115,500  tons.  Practically  no  guayulc  was  made 
and  less  reclaimed  rubber  was  usetl.  Exports  in 
1014  from  West  Africa  amounted  to  8500  tons, 
from  Luanda  4.')0  tons,  and  from  Congo,  Fi'ench 
Congo,  and  .Sudan,  3900  tons,  the  corresponding 
figures  for  1913  being  10,000,  400,  and  4400  tons 
respectively.  England  imported  2650  tons  and 
France  1700  tons  from  W.  Africa  in  1914. 

Action  of  acid  mine  water  on  insulation  of  electric 
cables.     Clark   and   llsley.     See  XI. 


Patents. 
Rubber  ;  Manufacture  of  [raw]  - 


.  R.  C.  Fulton 
and  D.  A.  AlacCallum,  Glasgow.  Eng.  Pat. 
9066,  April  9,  1914. 

Latex  is  coagulated  by  spraying  it  into,  or 
otherwise  mixing  it  with,  a  dilute  (10 — 20%) 
solution  of  an  aldehyde  or  ketone,  such  as  acetalde- 
hyde  or  acetone,  in  water  or  other  inert  solvent, 
except  alcohol.  The  ultimate  weicfht  of  the 
rubber  is  increased  from  3 — 5%  by  the  precipita- 
tion with  it  of  protein,  which  is  claimed  to  improve 
the  quality.  It  is  advantageous  to  add  1  %  of 
formalin  to  the  latex  before  coagulation,  to  prevent 
or  check  subsequent  putrefactive  changes. — E.  W.L. 

Rubber-coated  metal  article  and  method  of  producing 
the  same.  L.  Daft,  liutherford,  N.J.,  Assignor 
to  Electro-Chemical  Rubber  and  Manfg.  Co. 
U.S.  Pat.  1,120.795,  Dec.  15,  1914.  Date  of 
appl.,  Feb.  17,  1912. 

A  RUBBER  covering  is  fixed  by  vulcanisation,  on  a 
metal  surface  containing  bismuth,  with  or  without 
one  or  more  of  the  metals,  copper,  zinc,  and 
arsenic,  but  not  tin. — B.  W.  L. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

Tanning     materials ;      Supply     of .     Ch.     of 

Comm.  J.,  Jan.,  1915. 

In  1913  the  value  of  tanning  extracts  of  all  kinds 
imported  into  the  United  Kingdom  reached 
£922,000.  Supplies  from  Italy  have  now  been 
wholly,  and  from  France  partially,  stopped  owing 
to  the  increased  demand  for  nulitary  purposes. 
Quebracho  extract  is  arriving  in  fair  quantities 
from  South  America,  l)ut  with  the  higher  freight 
and  insurance  and  the  increased  demand  the  price 
is  bound  to  rise  materially.  The  supply  of  Turkish 
valonia  is  cut  off.  Fortunately  both  South  Africa 
and,  in  a  lesser  degree,  the  Commonwealth  of 
Australia  have  for  some  years  done  a  considerable 
export  trade  in  wattle-bark,  while  East  Africa  is 
also  now  in  a  position  to  begin  sending  shipments. 
The  value  of  wattle-bark  for  tanning  has  been 
sufficiently  demonstrated  by  experiments  con- 
ducted at  the  Imperial  Institute.  Wattle-bark 
has  been  used,  moreover,  and  highly  appreciated 
for  some  time  in  Germany,  where  the  bulk  of  the 
supply  forwarded  to  Europe  from  the  British 
Colonies  has  hitherto  been  ultimately  sent.  As  a 
large  and  constant  supply  is  avaUable  at  a  price 
which  is  very  low  as  compared  with  that  of  valonia 


(which  wattle-bark  should  be  able  to  replace),  it 
IS  hoped  that  wattle-bark  will  now  be  regularly 
useil  by  British  tanners. 

Patent. 
Gelatine;  Obtaining from  fish-bones,  and  sub- 
sequent treatment  of  said  gelatine.  O.  H.  Tatham, 
D.  R.  Blair,  C.  T.  Westwood,  and  J.  U.  Dunkin, 
London.  Eng.  Pat.  28,453,  Dec.  10,  1913. 
Fisir-BONES,  freed  from  adhering  flesh,  are  soaked 
for  several  days  in  running  water,  then  freed 
from  calcium  salts  by  treatment  with  a  10% 
solution  of  alkali  (potassium  silicate)  or  acid 
(hydrochloric),  and  heated  with  a  solution  of 
potassium  bicarbonate  (2  to  3  grains  in  one 
pint  of  water  per  lb.  of  bones)  in  a  steam-jacketed 
pan  at  105° — 110°  C.  tor  25—40  hours.  The 
steam  pressure  is  slowly  released,  and  commercially 
pure  sheet  gelatin  (5%  of  the  weight  of  bones) 
added.  The  clearer  portion  of  the  gelatin  collects 
on  this,  and  the  darker,  less  soluble  portion 
separates  from  it.  The  latter  is  purified  by  means 
of  fullers'  earth,  kaolm,  etc.,  whilst  the  clearer, 
soluble  part  is  worked  into  the  required  form 
and  rendered  insoluble  with  formaldehyde  or  10% 
tannic  acid.  The  latter  produces  a  product  which 
darkens  on  exposure  to  light. — E.  VV.  L. 


XVI.— SOILS ;  FERTILISERS. 

Manure  heaps;    Prevention   of   loss  from in 

winter  and  early  spring.  E.  J.  Russell  and 
E.  H.  Richards.  J.  Board  Agric,  1914,  21, 
800—807. 

The  losses  occurring  during  storage  of  a  manure 
heap  arise  from  rainfall,  dissipation  of  gaseous 
compounds,  and  moving  the  heap.  They  can  be 
prevented  altogether  under  favourable  condi- 
tions. In  heaps  stored  in  the  open  and  under 
cover,  the  losses  in  nitrogen  were  24 — 33%  and 
^ — 8%  respectively.  When  a  heap  under  cover 
was  compacted  so  as  to  prevent  dissipation  of  gas, 
the  loss  of  nitrogen  was  nil.  Moving  the  heap 
caused  a  loss  of  nitrogen  varying  from  10  to  27% 
under  all  conditions,  whether  covered  or  uncovered, 
compacted  or  not  compacted.  The  nitrates  formed 
on  the  outside  of  the  heap  are  washed  by  rain 
into  the  heap  and  there  undergo  decomposition 
with  evolution  of  gaseous  nitrogen.  To  prevent 
loss  the  heap  should  be  compacted,  sheltered  from 
rain,  and  undisturbed. — J.  H.  J. 

Silicofluorides  ;  Manufacture  of and  the  super- 
phosphate industry.      A.  Hutin.  Rev.  Chim.  Ind. 
1914,     188.     L'Ind.      Chimica,     Min.     e     Met. 
1914,  1,  485—486. 

Most  mineral  phosphates  contain  fluorine,  and  in 
the  manufacture  of  superphosphate  this  is  con- 
verted into  hydrofluosUicic  acid,  which  is  usually 
allowed  to  go  to  waste.  By  drawing  the  gases 
from  the  superphosphate  chamber  through  a 
lead-lined  tower  in  which  they  meet  a  spray  of 
brine  the  acid  is  converted  into  sodium  silico- 
fluoride,  which  can  be  separated  by  filtration. 
The  cost  of  recovery  is  very  small  and  the  sodium 
silicofluoride  is  worth  about  lire  50  per  quintal 
(£20  per  ton).— A.  S. 

Lime  and  magnesia  ;    Comparison  of  silicates  and 

carbonates  as  sources  of for  plants.     W.  H. 

Maclntire  and  L.  G.  Willis.  J.  Ind.  Eng.  Chem., 
1914,  6,  1005—1008. 

If  the  ordinary  methods  of  analysis  be  used, 
many  soils  may  be  described  as  containing  car- 
bonate when  none  is  present  (compare  Marr, 
this  J.,  1909,  1213).  The  authors  have  shown 
previously   (Tenn.   .Stat.   Bull.   No.    100)   that   by 
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using  a  vacuum  of  4  ins.,  calcium  carbonate  in  a 
soil  can  be  completely  decomposed  and  the  carbon 
dioxide  liberated  at  the  ordinary  temperature 
by  means  of  phosphoric  acid  (1  :  15),  which  also 
has  less  action  than  hydrochloric  acid  on  soil 
organic  matter.  Calcium  is  present  in  soils  very 
often,  and  magnesium  almost  always,  as  sUicate, 
and  the  silicates  are  more  beneficial  to  the  plants 
than  the  corresponding  carbonates.  The  long- 
continued  effects  of  the  application  of  small  or 
moderate  amounts  of  burnt  lime  or  calcium 
carbonate  are  due  to  the  conservation  of  lime  as 
silicate,  from  which  lime  is  extracted  in  the  form 
of  bicarbonate  by  the  soU  solution. — A.  S. 

Felspar  as  a  possible  source  of  American  potasli. 
Cushman  and  CoggeshaU.     See  VII. 

Patents. 

Manures  or  fertilisers  ;    [Manufacture  of]  artificial 

.     T.    Twynam,     Redcar,    Yorks.,     E.     K. 

Scott,  Belvedere,  Kent,  and  F.  Howies,  Man- 
chester. Eng.  Pat.  6275,  March  12,  1914. 
Finely  divided,  phosphatic,  basic  slag  is  agitated, 
and  treated  at  a  moderate  temperature  with 
oxides  of  nitrogen  and  air  issuing  from  a  nitrogen- 
fixation  furnace,  operated  by  a  high-tension 
electric  arc.  The  necessary  temperature  is  main- 
tained by  spraying  water  on  to  the  slag  or  by 
the  use  of  a  sludge  composed  of  ground  slag  and 
water.  The  resulting  product  contains  citric- 
soluble  phosphoric  acid  and  the  nitrates  of  the 
bases  existing  in  the  slag  other  than  iron,  which 
is  only  attacked  at  a  higher  temperature. — O.  B. 

Fertiliser  and  process  of  making  the  same.  W.  F. 
Downs,  Jersey  City,  N.J.  U.S.  Pat.  1,120,917, 
Dec.  15,  1914.  Date  of  appl.,  Nov.  13,  1912. 
Finely  divided  phosphate  rock  is  intimately 
mixed  with  sufficient  finely  divided  sUica  to  give 
a,  ratio  of  RO  :  SiOj,  and  the  mixture  is  heated 
to  below  the  sintering  point  or  the  volatilising 
point  of  phosphoric  anhydride  (720°— 1100°  C), 
the  heating  being  continued  until  the  product  is 
insoluble  in  water,  neutral  to  litmus,  soluble 
in  hydrochloric  acid,  and  all  or  most  of  its  phosphate 
soluble  in  neutral  ammonium  citrate. — O.  R. 

Soluble    phosphates  ;     Method    of    producing . 

J.  W.  Beckman,  Niagara  Falls,  N.Y.     U.S.  P.it. 

1,121,160,  Dec.  15,  1914.     Date  of  appl.,  April 

30,  1913. 
Soluble    phosphates    are    produced    by    heating 
alunite,  or  other  mineral  of  the  type,  BxOy.KjO, 
SvOj,  with  tricalcium  phosphate  or  other  mineral 
phosphate  excepting  that  of  an  alkali  metal. — O.  R. 


XVn.— SUGARS;  STARCHES;  GUMS. 


■  in    Ireland. 


Sugar    beet ;     Cultivation    of    the  ■ 

J.  Dept.  Agric.  and  Tech.  Inst.,  Ireland,  1914,  14, 
471—482. 

In  experiments  carried  out  in  1912  and  1913, 
cultivation  in  rows  on  the  flat  in  accordance  with 
Continental  practice  produced  a  yield  only  14  to 
17  cwt.  per  acre  greater,  and  a  sucrose  content  only 
0-3  to  0-7%  higher,  than  cultivation  on  moulded 
up  drUl  plots,  which  was  not  sufficient  to  com- 
pensate for  the  extra  outlay  involved  in  labour 
on  the  flat  plots.  Hence  the  system  of  moulding- 
up  ordinary  drills  or  ridges,  which  facilitates  after- 
cultivation,  appears  to  be  best  adapted  to  Irish 
conditions.  The  application  of  sodium  nitrate 
was  not  remunerative  under  the  conditions  of 
manuring  adopted,  which  in  most  of  the  experi- 
ments was  as  follow  :  farmyard  manure,  15  tons  ; 
•ulphftte  of  ammonia,   1   cwt.  ;    auperphosphate. 


3  cwt.  ;  and  kainit,  6  cwt.  per  acre.  Sugar  beets 
were  grown  alongside  mangolds  with  the  object  of 
comparing  the  relative  yields,  the  general  averages 
being  as  follow  :  sugar  beets  (gross  weight), 
17  tons  9  cwt.  ;  sugar  beets  (factory  weight), 
13  tons  10  cwt.  ;  and  mangolds,  28  tons  18  cwt. 
per  acre.  Thus,  even  when  cultivated  in  the  best 
manner,  the  factory  weight  of  a  sugar  beet  crop  in 
Ireland  was  only  about  haK  that  of  a  well-managed 
crop  of  mangolds. — J.  P.  O. 


■  in    Canada. 


Sugar    beet ;     Cultivation    of    the  - 

F.  T.  Shutt.     Report  of  the  Dominion  Chemist, 
Dep.  of  Agric,  Canada,  1913,  242—245. 

Very  satisfactory  results  have  been  obtained 
demonstrating  that  sugar  beets  suitable  for 
profitable  extraction  of  sugar  may  be  grown  in 
widely  distant  parts  of  Canada.  The  highest  sugar 
content  (17-86%)  was  reached  at  Lethbridge, 
AJberta,  and  the  lowest  (13-40%)  at  Brandon, 
Mau.,  and  at  three  of  the  Experimental  Farms  it 
averaged  17  %,  the  purity  of  the  juice  being  over 
90°.  The  seed  used  was  of  three  varieties  : 
Vilmorin's  Improved  A,  Vilmorin's  Improved  B, 
and  Klein  Wanzleben. — J.  P.  O. 

Sugars  ;   Influence  of  atmospheric  co7idiiions  in  the 

testing   of .     F.    Bates   and  'F.    B.    Phelps. 

Bull.  Bureau  of  Standards  (U.S.A.),   1914,   10, 
537—555. 

Under  ordinary  conditions  the  increase  in  polarisa- 
tion due  to  evaporation  is  negligible  in  the  case  of 
refined  sugar,  and  also  with  raw  sugar,  filtered 
once,  provided  the  time  required  for  filtration 
does  not  exceed  10 — 12  mins.,  but  errors  of  several 
tenths  of  a  sugar  degree  may  be  caused  when  one- 
fourth  of  the  solution  or  more  is  filtered  twice. 
In  aU  cases  error  can  be  avoided  by  covering  the 
funnel. — A  S. 

Strontium  in  the  beet  sugar  industry.      H.  C.  Meyer. 
J.  Ind.  Eng.  Chem.,  1914,  6,  1036—1037. 

The  price  of  refined  strontium  nitrate  imported 
into  the  United  States  has  trebled  since  August  1, 
1914,  and  importation  of  crude  strontium 
sulphate  has  consequently  increased  largely. 
The  manufacture  of  strontium  compounds  in 
the  United  States  is  advocated,  since  at  the 
present  time  the  American  manufacturer  can 
purchase  the  raw  material  at  a  price  approxi- 
mating that  paid  by  foreign  manufacturers,  and 
it  a  steady  supply  of  strontium  hydroxide  could 
be  assured,  there  would  be  a  large  demand 
from  American  beet  sugar  refiners  for  use  in  the 
desaccharification  of  molasses.  At  present  either 
the  lime  or  the  osmosis  process  is  used  in  the 
United  States,  but  the  strontia  process  is  em- 
ployed almost  exclusively  on  the  Continent,  and, 
notwithstanding  its  higher  initial  cost,  possesses 
many  advantages. — A.  S. 


XVin.— FERMENTATION    INDUSTRIES. 

Beers  ;    Reports  on  the  determination  of  the  original 

gravity  of by  the  distillation  process.     I.  and 

II.  Memoranda  and  Tables.  T.  E.  Thorpe  and 
H.  T.  Brown.  III.  Report  on  the  proposed 
revision  of  the  Table  of  Original  Gravities.  IV. 
History  of  previous  Tables  of  Original  Gravities 
and  a  comparison  of  these  with  the  Mean  Brewery 
Table,  1909-10.  V.  The  scientific  principles 
underlying  the  empirical  method  of  determining 
original  gravity.  H.  T.  Brown.  J.  Inst.  Brew., 
1914,  20,  569—713. 

I.   Thorpe  and  Brown.     In  1909,  the  Commissioners 
of  Customs  and  Excise  directed  a  reviaion  of  tb« 
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Statutory  Table  of  Original  Gravities  hitherto  in 
use  since  ISSO  (see  this  J.,  1915,  45).  The 
Commissioners  instructed  Sir  Edward  Thorpe  to 
carrynut  the  work  in  co-operation  with  Mr.  II.  T. 
Brown,    who    was    nominated    on    behalf    of    the 


brewing  trade  by  the  Institute  of  Brewing.  After 
a  study  of  malt  worts  prepared  and  fermented  in 
the  laboratory,  the  investigation  was  continued 
in  ten  breweries  selected  as  representative  of  the 
various    systems    of    brewing    practised    in    the 


Table  I. 

Readings  from  curvea  constructed  from  the  averages  of  the  curve  readings  of  each  breuiing  at  each  brewery, 
compared  uHth  the  Mean  Brewery  Table  constructed  from  the  averages  of  the  curve  readings  of  all  the 

brewings  at  all  the  breweries. 


Brewery. 

Diflcrcnces  lictwce* 

"  Mean 
Tabic 

Browcry 
■  and — 

Spirit 

A. 

B. 

C. 

D. 

E. 

F. 

a. 

H. 

K. 

L. 

Uean 

Indica- 

tion. 

Table. 

HiRhest 
brewery 

Lowest 
brewery 

ttirve 

Corresponding  degrees  ot  gravity  lost 

readinRS. 

readings. 

1 

4-25 

4-30 

4-25 

4-25 

4-20 

4-35 

4-20 

4-20 

4-25 

4-20 

4-25 

-fO-10 

—0-05 

2 

8-55 

8-65 

8-55 

8-60 

8-50 

8-75 

8-50 

8-50 

8-55 

8-45 

8-50 

■fO-25 

— 0-05 

S 

12-95 

13-05 

12-90 

13-05 

12-95 

13-20 

12-85 

12-85 

12-90 

12-75 

12-90 

-HO-30 

— 0-16 

4 

17-45 

17-55 

17-40 

17-55 

17-45 

17-66 

17-25 

17-30 

17-40 

17-05 

17-30 

■fO-35 

— 0-25 

6 

21-95 

22-10 

22-00 

22-10 

22-05 

22-10 

21-80 

21-85 

21-90 

21-50 

21-85' 

-^0-25 

— 0-35 

« 

26-55 

2S-70 

26-65 

26-70 

26-70 

26-55 

20-40 

26-40 

20-45 

26-00 

26-40 

-fO-30 

— 0-40 

7 

31-20 

31-40 

31-35 

31-30 

31-35 

31-00 

31-00 

30-95 

31-10 

30-55 

31-00 

•f  0-40 

— 0-45 

8 

35-85 

36-15 

36-10 

35-95 

36-10 

— 

35-75 

35-50 

35-75 

35-20 

35-65 

■fO-50 

— 0-45 

g 

40-55 

— 

— 

40-60 

40-85 

— 

40-55 

40-10 

40-40 

39-95 

40-30 

■fO-55 

— 0-35 

10 

— 

— 

— 

— 

45-65 

— 

45-40 

44-80 

45-10 

44-95 

45-00 

-1-0-65 

— 0-2O 

11 

— 

— 

— 

— 

— 

— 

50-25 

49-60 

49-90 

— 

49-85 

+  0-40 

—0-25 

12 

— 

— 

— 

— 

— 

— 

55-20 

— 

54-80 

— 

64-85 

-fO-35 

—0-06 

IS 

~ 

~ 

~ 

"" 

~ 

" 

~ 

~ 

69-85 

~ 

59-95 

— 

—0-10 

•  21-03  true  average. 
Table  II. 

Original   gravities  of  beer   after   storage    in   casks.      Summary  of  the  maximum  differences  between  ih» 
true  original    gravity    and    the   original    gravity  as   calculated  from  the  old  Statutory  Table  and  from  the 

Mean  Brcicery   Table. 


Spirit 
Indication. 

True   original 
gravity. 

Original  gravity  calculated  from — 

Brewery. 

Description  of 
beer. 

Time  since  cask 
ailed. 

Old 

Statutory 

Table. 

DitTcrence 

from  true 

original 

gravity. 

Mean 

Brewery 

Table. 

Difference 
from  trus 
original 
gravity. 

C 

Strong  Ale 

Mean 

6  months 
9      .. 

*  ■> 

*  ,. 
15       „ 
15       „ 

6       „ 
8       „ 

difference  . . 

11-88 
12-14 
11-25 
11-20 
13-73 
13-79 
13-63 
13-08 

104-34"' 

104-34' 

95-65' 

95-65' 

89-94' 

89-94' 

106-83' 

106-83' 

101-31 

101-49 

92-50 

92-43 

86-25 

86-65 

105-02 

104-89 

—3-03 
—2-85 
—3-15 
—3-22 
—3-69 
-3-29 
—1-81 
—1-94 

101-85   ■ 
101-95 

93-25 

93-18 

86-48 

86-09 
105-30 
105-36 

—2-48 
—2-39 
—2-40 
—2-47 
—3-46 
—3-05 
—1-53 
-1-47 

C 

0 

G 

H    

H    

K    

K    

—2-87 

—2-41 

B 

Export  Stoat       15  montbi 
15      „ 
Stout                8       „ 

Mean   difference  . . 

10-33 
10-19 
11-44 

70-46' 
70-46° 
70-10° 

68-24 
67-68 
74-61 

-—2-22 
—2-78 
—1-49 

69-06 
68-74 
75-26 

—1-40 
—1-72 

—0-84 

B 

L 

—2-16 

—1-31 

K    

K    

Z    

K    

Export  Ale 
Mean 

1  day 
1      ,. 
6  months 
8       .. 

difference  . . 

8-59 
8-64 
9-71 
9-68 

64-69' 
64-69* 
64-23' 
64-23' 

62-55 
62-76 
62-35 
62-32 

—2-14 

—1-93 
—1-88 
—1-01 

64-00 
64-18 
63-48 
63-27 

—0-69 
—0-51 
—0-75 
—0-96 

—1-96 

—0-73 

H    

H    

B 

E 

O 

Expo 

rt  Ale 

4  rac 
15 
16 
16 

4 
4 
4 
4 

ntbs 

8-98 
13-04 
9-37 
9-42 
8-33 
8-29 
7-16 
7-13 

66-87' 
56-87° 
55-40' 
55-40* 
54-49° 
54-49° 
49-01* 
49-01* 

54-20 
64-20 
52-80 
52-88 
51-29 
51-38 
45-73 
45-66 

—2-67 
—2-67 
—2-60 
—2-52 
—3-20 
—3-11 
—3-28 
—3-35 

65-69 
65-19 
54-58 
54-72 
63-28 
63-28 
47-96 
47-91 

—1-28 
—1-68 
—0-82 
— 0-68 
-1^1 

0 

F 

—1-21 

1'05 

F 

Mean 

" 

rttflferer 

ce  . . 

-2-92 

■    1*13 

Mean  of  all  different 
Mean  of  all  differen 
V^mn  nf  All  diffftrer 

a  for  original  grarlty  of  90*  and  over    . . 
cea  under  80*  of  original  gravity    .... 
ce*   

—2-87 
—2-50 
— 2-63* 

.. 

—2-41 
—1-08 
1-5S* 
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United  Kingdom.  Owing  to  tlie  custom  of  making 
up  the  worts  for  fermentation  from  separate 
"  lengths "  of  varying  gravities,  and  pitching 
before  all  the  "  lengths  "  are  added,  it  was 
impossible  in  most  cases  to  determine  the  true 
original  gravity  from  samples  taken  from  the  vats. 
This  was  done,  however,  where  possible,  and  the 
results  confirmed  the  accuracy  of  the  alternative 
method  of  sampling  on  wliich  exclusive  rehance 
had  to  be  placed  in  other  cases.  This  method 
was  to  take  a  number  of  samples  (30 — iO  in  some 
cases)  of  the  wort  from  the  pipe  filling  the  vat, 
at  suitable  intervals  of  time,  each  representing 
a  certain  volume  of  wort  run  in,  and  to  secure  a 
"  miniature  collection  "  by  mixing  together 
volumes  of  the  diilerent  samples  proportional 
to  the  quantities  of  wort  represented  by  them. 
Samples  of  the  fermenting  wort  were  withdrawn 
from  different  portions  of  the  vat,  at  frequent 
intervals,  and  investigated.  Owing  to  the 
impossibiUty  of  obtaining  samples  containing  the 
proper  proportion  of  yeast,  except  in  the  early 
stages  of  fermentation,  it  was  decided  to  filter 
the  worts  before  determining  the  spirit  indication. 
All  determinations  were  carried  out  independently 
by  two  analysts,  and  wherever  possible  results 
were  "  smoothed  out  "  by  means  of  curves.  An 
original  gravity  table  was  compiled  for  each  of  the 
42  brewings  investigated,  relating  to  worts  made 
with  malt,  or  malt  and  flaked  maize,  with  and  with- 
out brewing  sugars.  These  tables  show  slight  varia- 
tions in  the  gravity  lost,  corresponding  to  a  certain 
spirit  indication.  Worts  of  high  original  gravity 
show  a  smaller  loss  of  gravity  for  a  given  spirit 
indication  than  weaker  worts,"  but  the  maximima 
difference  does  not  exceed  0-4",  or,  if  worts  of 
original  gravity  exceeding  80°  are  excluded,  0-2°. 
^^Tien  brewing  sugars  other  than  sucrose  are 
used  as  adjuncts,  the  gravity  lost  for  a  given  spirit 
indication  is  sUghtly  higher  than  for  all-malt 
worts,  but  up  to  a  spirit  indication  of  8°  the 
difference  does  not  exceed  0-31°  of  gravity. 
Variations  due  to  these  causes,  and  also  to 
differences  in  the  reproduction  of  the  yeast  and 
the  amount  of  alcohol  lost  in  different  breweries, 
are  thus  comparatively  small.  Prom  the  average 
of  the  results  for  aU  the  brewery  worts  investigated, 
with  the  exception  of  those  to  which  cane  sugar 
had  been  added,  a  Mean  Brewerv  Table  (the 
basis  of  the  New  Statutory  Table]!  see  this  J., 
1915.  45)  was  compiled,  which  is  shown  in  Table  I., 
together  with  corresponding  tables  relating  to  the 
worts  of  each  brewery.  As  may  be  seen  from 
Table  I.,  when  the  Mean  Brewery  Table  is  used  to 
interpret  the  results  of  the  distillation  process,  the 
extreme  variations  will  be  very  small,  and  the 
Table  may  be  accepted  as  the  most  accurate 
obtainable  for  general  application.  Where,  as  in 
the  case  of  brewery  L.  it  operates  against  the 
brewer,  the  authors  consider  that  a  special  aUow- 
ance  should  be  made.  Tlie  Table  appUes  to  filtered 
worts  at  any  stage  of  fermentation  up  to  the  point 
at  which  they  are  racked  into  casks  for  consump- 
tion or  storage. 

Wlien  cane  sugar  is  used  as  a  brewing  adjunct, 
inversion  takes  place  in  the  earlv  stages  of 
fermentation,  and  this  would  increase  the  gravity  by 
about  0-2''  for  every  10  lb.  of  sucrose  in  100  galls, 
of  wort.  Owing  to  fermentation  of  the  invert 
sugar  the  actual  effect  is  always  less  than  this, 
and  by  the  time  a  spirit  indication  of  4°  or  at 
most  5°  is  reached,  the  whole  of  the  invert  sugar 
has  disappeared  and  no  correction  is  subsequently 
reqmred.  The  authors  consider  that  the  full 
correction  for  the  sucrose  inverted,  as  stated 
above,  should  be  made  in  aU  cane  sugar  worts 
whjch  at  the  time  of  distillation  have  not  attained 
a  spu-it  indication  of  5'. 

.  ^^-^horpe  and  Brown.  Some  of  the  beers 
mvestigated  as  described  above  were  stored  in 
casks   m    certain    of    the    breweries,    for    periods 


up  to  nearly  18  months,  and  samples  were  taken 
from  time  to  time.  On  account  of  the  fm-ther 
production  of  alcohol  during  storage,  the  Mean 
Brewery  Table  was  extended  by  extrapolation 
from  13°  to  16°  of  spirit  indication.  The  results 
of  the  investigation  of  the  stored  beers  are 
summarised  in  Table  II.  The  differencas  between 
the  true  original  gravities  and  those  calculated 
from  the  Mean  Brewery  Table  correspond  closely 
with  the  strengths  of  the  beers,  and  are  evidently 
due  to  losses  of  alcohol  during  storage.  The 
loss  or  apparent  loss  of  alcohol  is  due  to  three 
causes: — (1)  A  small  but  sensible  absorption 
of  the  beer  into  the  wood  immediately  after 
filling,  and  dilution  of  the  beer  by  water  remaining 
in  the  wood  from  the  washing  of  the  casks.  (2)  A 
slight  evaporation  of  alcohol  and  water  through 
the  wood.  The  loss  of  alcohol  appears  to  be 
independent  of  the  external  conditions,  but  that 
of  water  is  greater  in  a  dry  store  than  in  a  damp 
cellar,  and  therefore  in  the  latter  case  the  spirit 
indication  will  decrease,  whilst  in  a  dry  store  it 
will  remain  constant  or  even  increase.  (3)  Oxida- 
tion of  alcohol  to  acetic  acid.  Graham,  Hofmann, 
■  and  Redwood  stated  that  fresh  worts  may  contain 
0-1  %  of  acetic  acid,  and  that  all  increase  beyond 
this  can  be  regarded  as  derived  from  the  alcohol 
of  the  beer,  for  which  a  corresponding  correction 
must  be  made  in  the  spirit  indication.  The 
authors,  however,  foimd  that  fresh  worts  contain 
practically  no  volatile  acid,  and  that  the  amount 
produced  during  fermentation  and  storage  is 
quite  negligible  so  long  as  the  beers  remain  sound. 
Tliis  was  the  case  vith  all  except  two  of  the  beers 
investigated,  even  after  18  months'  storage.  Two 
of  the  strong  ales  were  sensibly  acid  at  the  end  of 
storage,  and  the  losses  of  gravity  in  these  cases 
were  the  highest  found,  viz.,  3-46°,  3-05°,  and 
2-48°.  If  the  spirit  indications  had  been  corrected 
on  the  assumption  that  all  the  volatile  acidity 
was  acetic  acid  derived  from  alcohol,  the  losses 
would  have  been  nearly  1°  lower.  In  exceptional 
cases  of  this  kind  the  volatile  acidity  has  to  be 
estimated  and  allowed  for.  The  official  method 
of  determining  acetic  acid  in  beers,  by  titrating 
with  standard  ammonia  solution  and  deducting 
0-1%  from  the  total  acidity  so  found,  is  not  satis- 
factory. The  best  method  is  by  distillation  in 
steam  ;  and  a  more  convenient  one,  though  not 
in  all  cases  quite  so  accurate,  is  to  reckon  as  acetic 
acid  the  loss  of  acidity  of  a  sample  of  the  beer  after 
evaporating  to  dryness  on  an  open  steam  bath. 

The  last  column  of  Table  II.  makes  it  evident 
that  when  beer  is  exported  on  drawback,  or  in 
other  similar  circumstances,  an  allowance  of  2° 
on  the  declared  gravity  is  a  sufficient  margin 
to  cover  all  losses  during  storage  due  to  differences 
between  the  true  original  gravitv  of  the  beer  and 
that  calculated  from  the  Mean  Brewery  Table 
in  the  case  of  all  beers  of  an  original  gravity  not 
exceeding  90°.  For  beers  of  a  higher  original 
gravity  a  margin  of  3°  might  be  allowed. 

III.  Brown.  A  more  detailed  report  of  the 
investigation.  The  influence  of  veast  reproduction 
is  discussed  very  fully.  For  the  filtration  of  the 
wort  prior  to  distillation  ordinary  filter  paper  was 
used,  and  the  fir.st  portions  of  filtrate  were  rejected. 
No  sensible  loss  of  alcohol  occurs  if  tlie  funnel  is 
covered  with  a  clock  glass. 

IV.  The  necessity  for  a  suitable  means  of  deter- 
mining original  gravity  first  arose  in  1847,  when 
the  use  of  sugar  as  a  Ijrewing  adjunct  was  legaUsed. 
and  the  drawback  of  Excise  Duty  on  exported 
beers  was  made  calculable  from  the  original  wort 
gravity.  The  table  first  employed  was  one  com- 
piled by  Dobson  and  Phillips,  based  on  the  method 
of  partial  evaporation.  Its  accuracy  was  dis- 
puted, however,  and  in  1852  Graham,  Hofmann  and 
Kedwood  were  appointed  to  examine  and  if  neces- 
sary revise  the  table.  Their  t-able,  based  on  the 
method   of   distUlation,   accorded  weU  with  that 
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of  Dobson  and  Phillips,  and  has  been  enforced  by 
sUtiite   since    ISSO.     Compared   with   this   taWe, 
the  Mean  Brewerv  Table  operates  adversely  to  the 
brewer  bv  indicating  higher  amounts  of  gravitv  lost 
for  a  L'iven  spirit  indication,  and  therefore  lower 
original  gravities.      In  no  case,  however,  does  the 
dirterence  corresponding  to  any  spirit  ludication 
exceed  1-4.-.-  of  s>"ivity  lost,  it  allowance  is  made 
for  the  tact  that  the  Mean  Hrewery  'lablo  refers  to 
filtered,  and  the  older  table  to  unfiltered  worts. 
The  inaccuracv  of  the  older   table   is   mainly  diu; 
to  the  fact  that  in  their  fermentation  experiments 
Graham,  llotmann  and  I{cdwood  employed  about 
si^  times  a-s  much  yeast  as  is  used  on  the  average 
in   brewing.     Under   these   conditions   very   little 
veast  reproduction  can  have  occurred,  so  that  llie 
loss  of  extract  by  assimilation  must  have   been 
abnormallv    low,    and    moreover    an    appreciable 
amount  of  alcohol  must  have  been  added  to  the 
wort  with  the  veast.  , 

V  Brown.  The  author  sought  a  rational 
basis  for  the  determination  of  original  gravity 
by  the  disliUation  method,  by  taking  account 
of  the  various  causes  which  contribute  to  the 
loss  of  gravity  during  fermentation.  The  iNIeaii 
Brewery  Table  was  re-calculated  so  as  to  refer 
the  gravity  lost  to  the  weight  of  alcohol  m  100  c.c. 
ot  the  beer  instead  of  to  the  spu^it  indiciition. 
The  values  thus  obtoined  are  shown  in  columns 
1  and  2  of  Table  III,  whilst  column  3  reveals 
the  aJmost  exact  rectilinear  relation  between  them. 
This  direct  proportionality  must  be  due  to  mutual 
compensation  of  the  elTects  ot  various  disturbing 
factors  of  which  the  chief  is  the  assimilation 
of  extract  required  for  yeast  reproduction.  As 
a  rule  in  malt  worts  the  rate  of  multiphcatioa 
of  the  veast  falls  olT  rapidly  after  the  alcohol- 
content  "has  reached  about  0-5  °;„  and  practically 
ceases  when  the  alcohol-content  is  about  3  ^. 
The  loss  of  gravity  owing  to  yeast  reproduction 
may  be  calculated  by  multiplying  the  weight  of 
veast  (dry  substance)  formed,  by  4o,  and  m 
brewery  worts  it  amounts  on  the  average  to  10 
of  Kra\atv.  In  column  4  ot  Table  III  are  shown 
the  values  of  column  2  corrected  for  this  loss  of 
gravity  apportioned  according  to  the  magnitude 
of  the  yeast  crop  at  different  stages.  Here  again 
(as  shown  in  column  5)  the  loss  of  extract  remains 
almost  exactly  proportional  to  the  quantity  of 
alcohol  formed,  although  various  sugars  are 
present  in  wort  and  their  solution  densities  change 
wth  the  concentration.  The  slight  irregularit;ies 
corresponding  to  the  earlier  stages  ot  fermentation 
(see  col.  5)  arc  mainly  due  to  the  sucrose  derived 
from  the  malt,  the  inversion  ot  which  tends  to 
raise  the  original  gravity  ot  tlie  wort  and  thus 
diminish    the   gravitv   lost.     Malt   worts    contain 

0.4(j4 1-274%    of    sucrose,     and    the    complete 

inversion    of    this    would    raise    the    gravity    by 

Q.IX 0-29°;     but  owing  to  the  fermentation  ot 

the  invert  sugar  the  actual  effect  must  always  be 
less  than  tliis,  and  is  ^uite  negligible  after  the 
alcohol-content  has  attained  1-5%.  The  change 
in  volume  of  wort  due  to  fermentation  is  far  too 
small  to  have  anv  practical  bearing  on  the  present 
investigation.  The  sugars  of  malt  wort  yield,  m 
the  aggregate,  a  larger  percentage  ot  alcohol  tlian 
the  same  sugars  do  when  fermented  alone  by 
yeast  which  is  not  under  conditions  favourable 
for    reproduction ;      this    fact    deserves    fiu?ther 

In  column  C  of  Table  III  are  shown  the  quantities 
ot  alcohol  produced,  expressed  as  percentage 
of  the  sugar  fermented  (calculated  from  the 
corrected  losses  of  gravity  in  column  4  liy  means 
of  the  solution  factor  3-912).  On  the  basis 
ot  these  tigures  the  author  divides  the  period  ot 
fermentation  into  three  stages,  according  as  the 
alcohol-content  ot  the  wort  is  below  1-5%,  between 
1-5  and  3%,  or  above  3°/o.  For  these  stages 
the  average  yields  of  alcohol  per  cent,   ot    sugar 


fermented  are  55-7,  .'Ji-O,  and  .'il-.^o/,  respeiaivcly, 
and  conversely  the  factors  1-795,  1-901,  and  1-941 
mav  be  used  tor  calculating  the  weight  of  sugar 
fermented  tor  a  given  weight  of  alcohol  formed. 
The  original  gravity  ot  a  wort  may  bo  calculated 
from  the  residue  gravity  by  means  of  the  formula, 
Original  gravity  -Residue  gravity  +3-913  xS  l-\, 
in  which  3-912  is  the  solution  factor  tor  the  aggre- 
gate wort  sugars,  S  is  the  weight  ot  sugar  winch 
has  disappeared,  expressed  as  grms.  per  100  c.c, 
iind  is  found  by  multiplying  the  percentage  ot 
alcohol  in  the  wort  by  one  of  the  factors  l-79u, 
1-901,  or  1-941,  according  to  the  stage  reached 
by  the  fermentation  (see  above),  and  Y  is  the 
loss  of  gravity  due  to  the  assimilation  of  extract 
by  the  yeast.  This  formula  gives  values  very 
close  to  the  true  original  gravity  in  all  cases. 
Table  III. 
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■a"S 
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4-uu 

4-00 

3-38 

3-38 

??V 

1-0 

8-00 

4-00 

7-11 

3-73 

55-1 

1-5 

12-00 

4-00 

10-90 

3-79 

54-0 

2-0 

16-05 

4-05 

14-76 

3-86 

53-1 

2-5 

20-10 

4-05 

18-60 

3-84 

52-7 

3-0 

24-10 

4-00 

22-50 

3-90 

52-2 

3-6* 

28-05 

3-95 

26-45 

3-95 

51-9 

4-0 

32-00 

3-95 

30-40 

3-95 

51-5 

4-5 

35-85 

3-85 

34-25 

3-85 

51-5 

5-0 

39-65 

3-80 

38-05 

3-80 

51-5 

5-5 

43-45 

3 -SO 

41-85 

3-80 

51-i 

6-0 

47-25 

3-80 

45-65 

3-80 

51-5 

6-5 

51-05 

3-80 

49-45 

3-80 

51-5 

7-0 

54-90 

3-85 

53-30 

3-85 

51-5 

7-5 

58-70 

3-85 

57-15 

3-85 

51-5 

•  Yeast  reproduction  ceases  at  this  point. 
Determination  of  original  gravity  by  the  method  of 
evaporation. — In  the  course  ot  the  main  investiga- 
tion the  gravity  of  the  fermented  worts  was  in 
many  cases  ascertained  prior  to  the  determination 
ot  the  spirit  indication  by  distillation.  In  33 
such  cases,  with  worts  of  original  gravities  ranging 
from  1054 — 1075,  the  spirit  indication,  as  found  by 
subtracting  the  gravity  ot  the  wort  before  dis- 
tillation from  that  of  the  residue  made  up  to  the 
same  volume,  was  on  the  average  0-16°  less  than 
the  spu-it  indication  ot  the  distillate.  Ihis 
difference  was  very  constant,  and  apparently 
independent  ot  the  original  gravity  ot  the  worts  ; 
it  is  partly  accounted  for  by  the  greater  con- 
traction wliich  alcohol  undergoes  when  mixed  with 
suo-ar  solutions  than  when  mixed  with  water  alone. 
The  general  result  indicates  that  in  the  determina- 
tion of  original  gravity  by  evaporation  the  same 
table  (jNIean  Brewery  Table)  can  bo  used  as  for  the 
distillation  process,  provided  the  observed  spiri^t 
indication  in  the  former  case  be  increased  by  0-10  . 

— J.  H.  Ij. 

Alcohol  jor  industrial  purposes.     See  page  53. 

XIXa.— FOODS. 

Cheese  of  the  cheddar  iijpc  ;  Bacteria  concerned  in 
the   production    of  the   characteristic  flavour   wi 

..     A.  C.  Evans,  E.  G.  Hastings,  and  E.  B. 

Hart.  J.  Agric.  Research,  1914,  2,  167—192. 
T>IE  organisms  present  in  cheddar  cheese  in  such 
numbers  as  to  indicate  that  they  must  ha,ve  some 
function  in  the  ripening  process,  are  included  m 
the  four  groups  :  B.  lactis  acidi.  B.  casei,  btrepto- 
coccus.  and  Micrococcus  ;  each  of  these  groups  may 
be  divided  into  a  number  of  varieties  accordmg  to 


98 


Cl.  XIXa.— foods. 


[Jan.  30,  1916. 


their  fermentative  powers.  The  flora  of  raw-milk 
cheese  consists  of  all  the  varieties  into  which  the 
four  groups  are  divided,  whilst  the  flora  of  pas- 
teurised-milk  cheese,  with  tlie  exception  of  the 
B.  casei  group,  is  dependent  upon  the  flora  of  the 
starter.  The  B.  casei  group  is  apparently  respon- 
siisle  for  the  pungent  taste  which  develops  late  in 
the  ripening  period  of  both  raw-milk  and  pas- 
teurised-milk  cheeses  ;  probably  the  growth  of  this 
group  of  organisms  continues  during  the  greater 
part  of  the  ripening  period.  The  action  of  two  or 
more  organisms  growing  together  is  not  the  sum 
of  their  individual  actions  when  growing  alone. 
When  growing  together,  they  may  attack  sub- 
stances that  neither  can  attack  alone,  or  they  may 
produce  a  larger  quantity  of  acid  than  the  siun  of 
the  quantities  that  either  can  produce  alone.  The 
organisms  of  the  B.  casei  group,  when  added  to 
pasteurised  milk,  produce  a  sour  taste  in  the 
cheese  during  the  early  part  of  the  ripening  period, 
but  no  Cheddar  flavour  develops  when  the  starter 
consists  of  organisms  of  ttds  group  ;  the  varieties 
capable  of  fermenting  the  more  complex  sub- 
stances are  liable  to  produce  a  bitter  flavour. 
Starters  composed  of  both  B.  lactis  acidi  6,  and 
Streptococcus  b,  when  added  to  pasteurised  mUk, 
improve  the  quaUty  of  the  cheese  and  possibly 
starters  may  be  discovered  which  will  give  the 
characteristic  cheddar  flavovu-  to  cheese  prepared 
from  pasteurised  milk. — W.  P.  S. 

Cheese  of  the  cheddar  type  ;  Relation  of  the  action  of 

certain  bacteria  to  the  ripening  of .     E.   B. 

Hart,  E.  G.  Hastings,  E.  M.  FUnt,  and  A.  C. 
Evans.     J.  Agric.  Research,  1914,  2, 193—216. 

Varieties  of  Streptococci  and  Micrococci  isolated 
from  cheddar  cheese  produce  large  quantities  of 
volatile  acids,  particularly  acetic  acid,  when  grown 
in  sterUised  milk  ;  no  formic  acid  is  produced. 
The  volatfle  acids  result  from  the  action  of  the 
organisms  on  the  citric  acid,  lactose,  or  protein  in 
the  medium,  and,  as  the  organisms  are  present  at 
times  in  very  large  numbers  in  cheese,  they  no 
doubt  produce  the  greater  part  of  the  volatile 
fatty  acids  during  the  ripening  process.  One  of 
the  varieties  of  Streptococcus  b  forms  comparatively 
large  quantities  of  alcohols  and  esters  which  con- 
tribute to  the  flavour  of  the  cheese.  Lactic  acid  is 
not  usually  produced  by  the  Coccus  groups.  The 
B.  casei  group  of  organisms  yield  results  differing 
from  those  given  by  the  Coccus  groups  ;  they  form 
some  propionic  acid  and  large  quantities  of  acetic 
acid  and  lactic  acid  (both  active  and  racemic), 
but  no  formic  acid.  Cheese  made  from  fresh  milk 
containing  chloroform  does  not  contain  any 
volatfle  fatty  acids,  showing  that  these  are  not 
formed  by  the  inherent  mflk  enzymes.  Anmionia 
is  produced  both  by  the  Coccus  and  B.  casei  groups 
when  these  grow  in  inflk.  Whey  and  fresh  curds 
contain  active  lactic  acid,  whUst  cheese  1  day  old 
contains  a  mixture  of  active  and  racemic  lactic 
acids.  Certain  members  of  the  B.  casei  group 
form  Z-lactic  acid  and  others  d-lactic  acid  from 
milk  ;  a  mixture  of  these  organisms  produces 
racemic  lactic  acid.  When  a  mixed  culture  of 
B.  lactis  acidi  and  the  members  of  the  B.  casei 
group  capable  of  forming  Z-lactic  acid  is  aUowed 
to  grow  in  mflk,  racemic  and  active  lactic  acids 
are  produced  ;  the  active  acid  is  probably  the 
result  of  the  longer  continued  activity  of  B.  casei. 
The  racemic  lactic  acid  found  in  cheese  during 
the  curing  process  may  be  produced  to  a  small 
extent  by  enzymic  action,  but  is  more  probably 
due  to  the  combined  action  of  B.  lactis  acidi  and 
the  organisms  of  the  B.  casei  group. — W.  P.  S. 

Peroxydase  in  milk  ;  Bate  of  inactivation  by  heat  of 
.     S.  S.  Zflva.  Biochem.  J.,  1914,  8,656 — 669. 

The  temperature  coefficient  for  the  inactivation 
of  peroxydase  in  milk  is  found  to  be  2-23  per  degree 


Centigrade,  a  value  about  the  same  as  that  of  the 
rate  of  coagulation  of  egg-albumin.  The  rate  of 
inactivation  of  peroxydase  below  70°  C.  is  so  small 
that  the  peroxydase  reaction  cannot  be  used  as  a 
test  for  pasteurisation.  This  reaction  may,  how- 
ever, indicate  whether  "  pasteurised  "  milk  has 
been  overheated.  SmaU  additions  of  acid  retard, 
and  of  alkali  accelerate,  the  rate  of  inactivation, 
whUst  the  presence  of  salts  has  a  marked  retarding 
effect,  the  retardation  varying  with  different  salts 
and  being  independent  of  the  valencies  of  their 
ions.  Salts  have  a  simUar  action  in  the  case  of  the 
enzyme  in  whey.  As  in  mflk,  the  inactivation  of 
peroxydase  in  whey  proceeds  as  a  reaction  of  the 
first  order.— -W.  P.  S. 

Rice-polishing s ;     Investigation    of     the     phospho- 

tungstate    precipitate  from  ■ .     J.    C.    Drum- 

mond  and  C.  Funk.  Biochem.  J.,  1914,  8,  598— 
615. 
Exhaustive  fractionation  of  the  phosphotungstic 
acid  precipitate  obtained  from  an  alcohoUc  extract 
of  rice-poUshings  (husks)  showed  that  the  latter 
contain  considerable  quantities  of  choline  and 
nicotinic  acid  ;  betaine,  adenine,  g\ianine,  and 
possibly  guanidine,  were  also  detected.  The  sub- 
stance, oryzanin,  which  is  stated  to  have  a  powerful 
curative  effect  when  administered  in  cases  of  beri- 
beri produced  by  a  diet  of  poUshed  rice,  could  nofc 
be  isolated  (compare  Suziiki,  Shimamura  and 
Odake  ;  Biochem.  Zeitsch.,  1912,  43,  89).— W.  P.  S. 

Hydrocyanic  acid  from  commercial  kinds  of  linseed  ; 

Rate  of  liberation  of .     S.   H.    CoUins  and 

H.   Blair.     Chem.   News,    1915,    111,   19—20. 

The  first  crops  of  linseed  grown  in  England  from 
foreign  seed  of  different  origin  showed  great  varia- 
tions in  the  amounts  of  hydrocyanic  acid  to  be 
obtained  from  them  and  in  the  rate  of  its  evolution. 
For  example  the  following  amounts  were  ob- 
tained : — Russian,  0-088  to  0-175  ;  German,  0-213  ; 
Roumanian,  0-115  and  0-183  ;  Moroccan,  0-112  ; 
Indian.  0-210  to  0-233  ;  and  Japanese  0-270  parts 
per  1000.  The  Oriental  seeds  also  showed  low  rates 
(35  to  55  mins.)  for  the  evolution  of  half  the  total 
amount  of  hydrocyanic  acid.  The  general  result 
of  growing  linseed  in  England  is  to  reduce  the 
total  amount  of  hydrocyanic  acid  and  to  increase 
the  enzymic  activity.  English  gro^^Ti  seed  thus 
appears  to  be  safer  than  foreign  grown  seed  for 
feeding  cattle.  Seeds  derived  from  temperate 
climates  appear  to  give  the  best  yields  per  acre 
and  to  produce  Unseed  containing  the  smallest 
amount  of  cyanogenetic  glucosides.  (See  also  this 
J.,  1914,  278.)— C.  A.  M. 

Brewers'  grahxs  as  a  feeding  material ;   Value  of 

dried .     E.    T.    Hainan.     J.    Board   Agric, 

1914.  21,  821—825. 

A  COLLECTION  of  the  data  avaflable  on  the  feeding 
of  cattle  and  sheep  with  brewers'  grains.  In 
Norfolk,  sheep  were  fed  on  swedes  and  hay,  to- 
gether with  equal  weights  of  various  mixtures  of 
grains  and  seeds.  The  average  gain  per  head  per 
week  during  three  months  was  3-13  lb.  in  the  case 
of  cotton  cake  and  dried  grains,  3  lb.  for  cotton 
cake  and  barley,  3-14  lb.  for  linseed  and  dried 
grains,  and  3-04  lb.  for  linseed  and  wheat.  The 
grains  were  thus  superior  to  wheat  and  barley  in 
these  mixtures.  The  price  of  the  brewers'  grains, 
£6  per  ton,  was  less  than  that  of  the  other  foods 
used.  In  Scotland,  sheep  were  fed  with  swedes 
and  J  lb.  of  linseed,  maize,  oats,  or  dried  grains, 
and  the  last  proved  much  superior  to  any  of  the 
other  foods.  Later  experiments  with  sheep  fed  on 
swedes  and  hay,  with  the  addition  of  a  fattening 
food,  showed  that  the  best  increase  in  weight 
occvured  with  undecorticated  Bombay  cotton  cake, 
followed  by  a  mixture  of  undecorticated  cotton 
cake  and  dried  grains,  Unseed,  and  •  mixture  of 
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dccorticat-ed  cotton  cake  and  dried  grains  in  the 
order  Riven.  The  cost  ot  the  Bombay  cake  was 
£4  6s.  Sd.  per  ton  and  of  the  dried  grains  £5  Is.  Sd., 
so  that  the  former  gave  the  bettor  feeding  value. 
In  another  series,  brewers'  grains  at  125  123.  Cd. 
were  inferior  to  linseed  at  £8  5s.,  but  superior  to 
oato  and  maize.  The  general  result  of  the  investi- 
gations is  that  brewers'  grains  can  be  used  with 
advantage  to  replace  the  more  expensive  cereals. 
The  analyses  of  the  brewers'  grains  used  averaged 
approximately  as  follows  :  moisture  12,  proteins 
20,  oil  S,  fibre  12,  nitrogen-free  extract  45,  ash 
2-65%.— J.  II.  J. 

Patents. 

Meal  products  ami  the  like  ;   Process  and  apparatus 

for    s7nokitig    and    curing .     B.    Schwenger, 

New  York.     Eng.   Pat.   12,928,  May  26,    1914. 
Under  Int.  Conv.,  Jan.  19,  1914. 

Meat  products,  such  as  sausages,  hams,  fish,  etc., 
axe  suspended  in  a  chamber  at  the  bottom  of 
which  is  a  layer  of  sawdust,  which  is  ignited  by 
means  of  a  ^[aa  burner  placed  below  a  metal  hood 
in  contact  vnth  tlie  sawdust ;  subsec(uently  the  gas 
supply  may  be  cut  oft  and  air  injected  so  as  to 
continue  tlie  combustion.  The  rapidity  of  com- 
bustion is  controlled  by  regulating  the  supply  of 
air,  and  a  separate  supply  of  dry  air  may  be 
admitted  to  the  upper  part  of  the  chamber. 

— W.  P.  S. 


Cereal  extract ;    Manufacture  of- 


A.  Nilson, 


Chicago,     TU.     U.S.     Pat.     1,120,328,     Dec.     S, 
1014.     Date  of  appl.,  June  15,  1914. 

Crushed  malted  cereal  in  a  green  condition  is 
mashed  with  water  cont.aining  sodium  chloride,  the 
wort  is  drawn  off,  acidified,  and  fermented  ; 
aftor  separating  the  yeast,  the  liquid  is  treated 
with  sodium  carbonate  and  sodium  cliloride, 
heated,  precipitated  albumin  is  separated,  and 
the  resulting  liquid  is  concentrated.  The  product 
resembles  beef  extract  in  appearance  and  taste. 

— W.  P.  S. 


XIXb.— WATER  PURIFICATION:  SANITATION. 


Magnesium  ;   Rapid  determination  of  - 


■  in  water 


analysis  in  the  presence  of  calcium.     V.  Froboese. 
Z.  anorg.  Chem.,  1914,  89,  370—376. 

The  calcium  is  precipitated  by  adding  to  200  c.c. 
ot  the  water,  heated  t<)  boiling,  sufficient  oxalic  acid 
to  make  it  just  acid  to  methyl  orange  and  then 
50%  potassium  hydroxide  solution  until  faintly 
alkaline,  excess  being  avoided.  The  cooled 
solution,  which  shoidd  have  become  slightly  acid, 
is  treated  with  iV/10  KOH  in  presence  of  phenol- 
phthalein  until  it  is  a  pale  rose  colour,  and  then 
immediatelv  titrated  with  N/10  potassium  palmi- 
Ute  (this  J.,  1912,  555,  and  1913,  158),  the  end 
point  being  indicated  by  the  production  of  a 
distinct  red  coloration.  With  practice,  results 
agreeing  with  gra\'imetric  determinations  to  within 
a  fraction  of  a  milUgram  per  Utre,  can  be  obtained. 

— G.  P.  M. 

Patents. 

Water  purification  ;    Method  of  and  apparatus  for 

.     J.  Patten,  Baltimore,  A.ssignor  to  S.  M. 

Shoemaker,  Eccleston,  Md.  U.S.  Pats,  (a) 
1,121,393  and  (B)  1,121,394,  Dec.  15,  1914 
Date  of  appl.,  Sept.  4,  1914. 

(A)  Hot  water  is  sprayed  into  a  tank  in  which 
the  air  is  maintained  at  about  100^  C.  Means  are 
provided  for  regulating  the  supply  of  air  to,  and 
the  escape  of  gases  from  the  taiik.  (b)  A  tank 
is  provided  with  a  steam  injector,  an  air  inlet  and 


outlet,  an  atoniiser,  and  with  means  for  heating 
tlie  water  before  it  is  admitted  to  the  atomiser. 
The  atomised  wat«r  collects  in  a  discharge  channel, 
from  which  it  can  be  diverted  should  the  tempera- 
ture fall  below  a  definite  limit. — W.  P.  S. 

Fumigating  composition  [for  sterilising  casks,  etc.}. 
F.  L.  E.  M.  Siguoret,  Slarseilles,  Prance.  Eng. 
Pat.  2150,  Jan.  27,  1014.  Under  Int.  Conv., 
Feb.  26,  1913. 

Sulphur  is  triturated  to  particles  of  less  than  3  mm. 
diameter,  immersed  in  25 — 30%  of  its  volume 
of  commercial  sodium  (or  potassium)  silicate, 
dried,  and  compressed  into  blocks.  The  product 
may  be  burnt  without  risk  of  fused  drops  of 
sulphur  becoming  detached,  and  leaves  a  pumice- 
like  residue. — F.  Sodn. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  :    ESSENTIAL  OILS. 

Camphor  production  in  Formosa.     Chem.  Trade  J., 
Jan.  9,   1915. 

The  export  of  camphor  from  Formosa  in  1913 
declined  from  8,649,319  lb.,  worth  £553,550,  in 
1912,  to  7,860,854  lb.,  worth  £495,720.  The 
total  production  of  camphor  during  1913  was 
5,999,538  lb.,  to  which  must  be  added  3,573,602  lb. 
of  camphor  re-manufactured  from  7,405,438  lb. 
of  camphor  oil,  making  the  total  output  for  the 
year  9,573,140  1b.  Considerable  stocks  were  in 
hand  at  the  end  ot  1913  The  future  ot  the 
camphor  industry  continues  to  excite  some 
apprehension  owing  to  possible  exhaustion  of  the 
existing  camphor  forests,  and  the  tendency  to 
diminution  has  been  officially  admitted.  It  is, 
'  nevertheless,  claimed  that  present  resources  are 
I  sufficient  to  maintain  an  annual  supply  ot  about 
■  0,500,000  lb.  tor  eighteen  years,  and  that  by  then 
!  the  afforestation  scheme  will  be  far  enough 
advanced  for  that  quantity  still  to  be  produced. 
In  1913  about  3,000  acres  were  planted  with 
3,813,000  trees  at  a  cost  ot  £3,500,  and  as  the 
scheme  is  to  be  continued  for  twelve  years,  large 
additions  will  be  ultimately  made  to  the  existing 
reserves.  Every  effort  is  being  made  to  render 
the  method  of  production  more  efficient.  In 
addition  to  distiUiug  from  the  leaves  ot  the 
camphor  tree,  efforts  are  being  made  to  utilise 
profitablv  the  dwarf  camphor  tree,  which  ordinarily 
produces  very  little  camphor.  Again,  the  7,000 
stills  used  throughout  the  country  have  been  or 
win  be  rebudt  to  give  more  efficient  results. 
The  export  of  camplior  oil  increased  both 
in  quantity  and  value,  being  4,842,549  lb.,  worth 
£172,620,  against  4,475.906  1b.,  worth  £lo9,401, 
in  1912.  The  whole  export  went  to  Japan.  The 
total  production  was  7,545,0 19  lb.,  but  as  mentioned 
above,  a  large  quantity  of  camphor  oil  was  re- 
manufactured.  The  re-manufacture  of  camphor 
oil  leaves  as  by-products,  brown  oil,  white  oil, 
Unalool,  etc.,  which  were  exported  to  the  value 
of  £16,800.  The  estimated  production  of  camphor 
during  1914  is  about  6,500,000  lb.,  and  of  camphor 
oil  6,400,000  lb. 

Allantoin     in     urine;      Determination     of in 

the  presence  of  dextrose,  li.  II.  A.  Phmmer  and 
R.  F.  Skelton.  Biochem.  J.,  1014,  8,  641—648. 
Urea  and  allantoin  may  be  determined  together 
bv  Folin's  magnesium  chloride  method  (which 
depends  on  the  fact  that  the  nitrogen  of  these 
bases  is  quantitatively  converted  into  ammoma 
when  they  are  heated  with  fused  magnesium 
cldoride).  and  the  urea  alone  by  means  of 
urease,  the  difference  in  the  two  results  giving 
the     quantity     of     allantoin.     The     presence     of 
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dextrose  in  the  urine,  however,  interferes  with 
the  determination  of  the  urea  by  Folin's  method, 
from  9  to  80%  of  the  nitrogen  being  lost,  but  the 
sugar  may  be  removed  by  precipitation  with 
basic  lead  acetate  and  sodium  hydroxide  in  the 
proportions  : —  • 

2C6H,20e  :  5[Pb(OH)2.Pb(CH3COO),]  :  lONaOH. 

"  — W.  P.  S. 

Alkaloids  of  quebracho  bark.  I.  Constitution  of 
aspidospertnine.  A.  J.  Ewins.  Chem.  Soc. 
Trans.,  1914,  105,  2738—2748. 

The  bark  of  Aspidosperma  Quebracho  ("  quebracho 
bianco")  yielded  006  to  0-2%  of  the  alkaloid 
aspidospermine,  CjzHjoOjN,,  crystallising  in 
needles  from  alcohol,  m.  pt.  208°  C.,  [a]D= — 99° 
in  alcohol  and  — 93°  in  chloroform.  It  is  only 
|e«bly  basic  and  gives  no  crystalline  salts. 
t\'hen  boiled  with  hydriodic  acid  one  methoxyl  and 
one  acetyl  group  are  hydrolysed,  giving  a  new 
base,  aspidosine,  CioHjsONj,  crystallising  from 
alcohol  or  xylene  in  rectangiilar  prisms  or  plates, 
m.  pt.  244°— 245°  C,  Md  about  —16°;  this  gives 
a  hydriodide,  m.  pt.  above  2S0°C.,  crystaUising 
from  hot  water  in  octahedra  and  cubes. 
Aspidospermine  on  boUing  «-ith  dilute  hydro- 
chloric acid  is  convertedinto  deacetylaspidospcrmine, 
CjoHjsONo,  m.  pt,  110°— 111°  C,  [o]d-|-2-8=,  which 
on  acetylation  is  reconverted  into  aspidospermine 
and  on  benzoylation  gives  benzoyldcacetyl- 
aspidospermine,  m.  pt.  186° — 187°  C.  Deacetyl- 
aspidospermine  warmed  for  a  few  moments  with 
methyl  iodide  is  converted  into  a  substance, 
C2oH2sON2,2CH3l,  crystallising  from  methyl 
alcohol  in  octahedra,  m.  pt.  176° — 177°C.,  whilst 
with  acetic  acid  and  sodium  nitrite  it  gives  a 
substance,  CaoHjeO^Nj,  probably  niironitroso- 
deacetylaspidospennine,  which  forms  pale  yellow 
prisms,  m.  pt.  155° — 156°  C.  with  decomposition. 
Aspidospermine  oxidised  with  chromic  acid  gives  a 
new  base  of  probable  formida,  CisHjjOoN,, 
m.  pt.  192 — 193°  C,  ha-s-ing  a  crystaUine'hydro- 
cliloride,  m.  pt.  286° — 287°  C.  The  existence 
of  the  various  bases  described  by  Hesse  (this  J., 
1882,  200),  with  the  exception  of  aspidospermine 
and  quebrachine  (vohimbine),  could  not  be  con- 
fiiTQed. — T.  C. 

Oxymorphine     [pseudomorphinej    in    presence    of 

morphine;    Detection  of .     L.  Grhnbert  and 

A.Leclere.     J.  Pharm.  Chim.,  1914,  10,425 — 428. 

The  hydrochlorides  of  the  bases  are  dissolved  in 
100 — 1000  parts  of  water,  and  the  solution  neutral- 
ised and  treated  successively  with  equal  volumes 
of  a  1%  solution  of  potassium  ferricyanide  and  a 
10%  solution  of  sodium  acetate.  When  the 
amount  of  pseudomorphine  present  does  not  exceed 
1  in  20,000  there  is  no  precipitate.  The  precipi- 
tated pseudomorphine  is  collected  and  washed  by 
centrlfuging,  dissolved  in  1  c.c.  of  dilute  hydro- 
chloric acid,  and  precipitated  by  a  slight  excess 
of  potassium  bicarbonate.  It  is  again  collected 
and  washed  by  centrifuging,  and  redissolved  in 
1  c.c.  of  weak  hydrochloric  acid.  Small  portions 
are  tested  for  pseudomorphine  by  the  above 
reagents,  or  by  a  saturated  solution  of  sodium 
sulphate.  Treatment  with  sulphuric  acid  con- 
taining 1  drop  of  formaldehyde  in  5  c.c.  produces 
a  Venetian  red  coloration,  unless  a  trace  of  ferri- 
cyanide is  present,  when  a  green  coloration  appears. 
The  ferricyanide  reaction  for  precipitating  pseudo- 
morphine is  not  interfered  with  by  morphine, 
codeine,  thebaine,  apomorphine,  or  other  com- 
monly occurring  alkaloids. — F.  Shdn. 

Digitalis.     R.    H.    Hatcher.     Druggists'  Circular, 

1914,  007.  Amer.  J.  Pharm.,  1914,  86,567—568. 

Digitalis  of  the  first  year's  growth  is  probably  as 

active  as  that  of  the  second,  and  the  cultivated  is 


as  active  as  the  wild-grown.  The  most  active- 
digitalis  is  not  necessarily  the  best,  the  best  being^ 
that  which  possesses  maximum  therapeutic  action 
with  a  mhiimum  of  side  actions,  such  as  the 
nauseant  and  emetic.  Digitalis  will  keep  in- 
definitely when  properly  dried  and  stored.  Pharma- 
ceutical preparations  of  digitalis  containing  at 
least  60  %  of  alcohol  will  keep  indefinitely  when 
securely  corked  and  away  from  sunlight.  At  least 
two  active  principles,  digitoxin  and  digitalin,  and 
possibly  a  third,  digitalein,  are  obtainable  from 
digitalis  leaf,  but  it  is  not  certain  whether  these 
exist  as  such  in  the  leaf.  No  digitalis  principle  or 
preparation  has  the  advantage  of  digitalis  without 
its  undesired  effects.  The  tincture,  as  well  as  the 
infusion  when  properly  made,  represents  all  the 
activities  of  the  leaf,  and  fat-free  tincture  has  no 
advantages.  The  determination  of  the  digitoxin 
content  affords  no  index  of  the  therapeutic  or 
pharmacological  activity,  but  the  therapeutic 
activity  may  vary  in  the  same  direction  as  the 
digitoxin. — T.  C. 

Papain ;      Standardisation     of     commercial 


F.  W.  Heyl,  0.  R.  Caryl,  and  J.  F.  Staley.    Amer. 
J.  Pharm.,  1914,  86,  542—550. 

Papain  is  supposed  to  have  a  higher  digestive 
activity  than  the  pawpaw  juice  (the  dried  albu- 
minous exudation  of  the  fruit  of  Carica  Papaya  L.) 
from  which  it  is  prepared,  but  no  commercial  pro- 
duct was  found  to  have  this  increased  activity. 
To  determine  the  proteolytic  activity,  1  c.c.  of  a 
1.%  solution  of  papain  or  of  pawpaw  juice  in  1% 
salt  solution,  which  has  been  made  up  exactly 
30  mins.,  is  added,  together  with  9  c.c.  of  1  %  salt 
solution,  to  15  c.c.  of  egg-white  solution  in  1  %  salt 
solution,  containing  0-4  grm.  of  coagulable  pro- 
tein, and  the  mixture  is  digested  exactly  15  mins. 
at  80°  C. ;  1  c.c.  of  N /'2  acetic  acid  is  then  added 
and  the  whole  heated  at  100°  C.  for  10  mins.  The 
undigested  protein  is  filtered  off,  washed  free  from 
chlorides  and  then  with  alcohol  and  with  ether,  and- 
after  drying  at  100° — 105°  C.  the  weight  is  com- 
pared with  that  from  a  blank  experiment  under 
identical  conditions.  A  genuine  pawpaw  juice 
should  digest  at  least  40  %  of  the  egg-whate  protein 
under  these  conditions.  Test  for  pepsin  :  2  c.c. 
of  1%  salt  solution,  3  c.c.  of  A'/2  HCl,  and  5  c.c. 
of  1%  papain  are  added  to  15  c.c.  of  egg-white 
solution,  0-5  c.c.  of  toluene  is  added  to  prevent 
putrefaction,  and  the  mixture  is  digested  at  40°  C. 
for  15  hours;  25  c.c.  of  10%  trichloroacetic  acid 
is  then  added,  the  solution  boiled  for  10  mins.,  and 
the  coagulum  filtered  off,  washed,  dried  at  100° — 
105°  C.,  weighed,  and  compared  with  the  amount 
obtained  from  a  blank  experiment.  Seven  samples 
of  dried  pawpaw  latex  digested  0  to  2-9%  under 
these  conditions.  Pawpaw  juice  should  give  a 
strong  tryptophane  reaction  with  bromine  water 
after  digesting  with  Witte's  peptone,  hydrocyanic 
acid,  and  hydrochloric  acid  for  17  hours  at  36° — 
40°  C,  or  15  mins.  at  80°  C.  Starch,  sugars,  and 
dextrm  were  found  as  adulterants  in  commercial 
samples  of  papain. — T.  C. 

Geranium   and   thyme   oils ;     Constants   of   British 

East  African .     J.   C.   Umney.     Perfxmiery 

and  Essent.  OU  Rec,  1914,  5,  423. 

A  SAMPLE  of  geranium  oU  distilled  in  British  East 
Africa,  probably  from  Pelargonium  radula  var. 
quercifolium,  had  the  following  constants  :  sp.  gr. 
0-890  ;  optical  rotation,  — 10°  ;  refr.  index  at 
25°  C,  1-4706;  esters  as  geranyl  acetate,  9-6%. 
The  odour  of  the  oil  was  reminiscent  of  labdanum. 
Three  samples  of  thyme  oU  distilled  in  British  East 
Africa  from  :  (1 )  English  thyme  grown  from  seeds, 
(2)  English  thyme  grown  from  young  plants,  (3) 
French  thyme  grown  from  seeds,  had  the  following 
constants  : — 
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Yield. 

Sp.gr. 

Phenols. 

iSje*-.              PhenoU. 

No.  1 
No.  2 
No.  S 

0-50% 
0-70% 
0-38  »„ 

O-OOl 
0-flU5 
0-903 

32% 
32% 
W% 

1-4900 
1-4768 
1-4908 

Solidify 
Liquid. 
Partly  crysUllise. 

The  phenols  in  the  oil  from  plants  grown  from 
English  soeil  consisted  chiefly  of  thjnnol  whilst  the 
phenols  in  the  oil  from  ICnKlish  plants  were  appar- 
ently chiefly  carvacrol.  The  climate  of  British 
East  Africa  is  entirely  favourable  to  the  growth 
of  Thymus  iniUjnris  and  probably  would  also  be 
well  suited  to  Origanum  kirluni  and  other  plants 
of  the  same  species. — T.  C. 

Bay  leaf  oil  industry  of  the  West  Indies.  Report  of 
Botanic  and  Experiment  Station,  Montserrat. 
Perf.  and  Essent.  Oil  Rec,  1914,  5,  425—427. 

The  bay  leaf  oil  industry  of  the  West  Indies  is 
gradually  undergoing  systematic  improvement. 
An  experimental  plot  of  one  acre  was  planted  in 
Montserrat  in  1908,  and  monthly  reapings  of  the 
leaves  commenced  in  January  1911,  the  yield  of 
leaves  and  oil  and  the  constants  of  the  oil  for  each 
reaping  being  recorded  to  determine  the  f<actnrs 
operating  towards  improved  yield  and  distillate. 
The  monthly  results  obtained  in  1913  are  tabu- 
lated. It  is  suggested  that  bay  leaf  oil  should  be 
sold  under  certificate  as  the  product  of  Pimenta 
or  Myrcia  acris  and  have  a  phenol  content  of  55 — 
65  %.— T.  C. 


Aspirin    [aectylaalicylir    acid] ;     Decomposition    of 

61/  water.     D.  E.  Tsakalotos  and  S.  Horsch. 

Bull.  Soc.  Chim.,  1914,  15,  743—747. 
In  aqueous  solutions,  acetylsalicylic  acid  decom- 
poses slowly  into  acetic  and  salicyUc  acids.  The 
decomposition  of  a  solution  of  1  grm.  in  500  c.c. 
of  water,  as  measured  by  the  increase  of  acidity, 
was  nearly  complete  in  about  100  days,  and  was 
accelerated  by  mineral  acids.  Acetic  and  citric 
acids  acclerated  the  decomposition  at  first,  but 
afterwards  had  a  sUght  retarding  influence. 

— F.  Shdn. 

Denatured  alcohol  for  rectified  alcohol  ;   Rapid  tests 

to   detect   the   srihslilution    of .     P.  Richard. 

J.  Pharm.  Chim.,  1914,  10,  429 — 437. 

The  tests  depend  on  the  fact  that  acetone,  always 
present  in  denatured  alcohol,  gives  an  immediate 
precipitate  of  iodoform  when  treated  with  iodine 
and  an  alkali.  1  c.c.  of  an  aqueous  or  alcoholic 
liquid  containing  1  part  of  acetone  in  10,000 
gives  at  once  a  distinct  turbidity  when  treated 
with  1  c.c.  of  tincture  of  iodine  prepared  with 
pure  alcohol  or  2-5  c.c.  of  the  official  solution  of 
iodine  in  potassium  iodide  and  20  c.c.  of  a  5% 
solution  of  potassium  hydroxide.  Iodine  tincture 
is  tested  for  tlie  presence  of  denatured  alcohol  by 
mixing  1  c.c.  with  20  c.c.  of  5%  of  potassium 
hydroxide  solution.  The  tincture  may  be  shaken 
with  copper  turnings  to  remove  the  free  iodine 
and  neutralised,  if  acid,  by  treatment  with  copper 
oxide.  When  5  c.c.  is  treated  with  a  drop  of  a 
0-1%  solution  of  potassium  permanganate  the 
latter  is  immediately  reduced  if  denatured  alcohol 
be  present.  Preparations  such  as  camphor 
tincture  may  be  mixed  with  an  equal  volume  of 
water  and  shaken  out  with  twice  tlft  volume  of 
pure  ether,  and  the  aqueous  portion  tested  with 
iodine  or  permanganate. — F.  Sudx. 

Modification  of  the  Kjeldahl  method  for  determining 
nitrogen  in  organic  substances.  Wunder  and 
Lascar.     See  XXIII. 


XXIL— EXPLOSIVES ;    MATCHES. 

Explosives ;      Production     of in     the     United 

Slates  in  1913.  A.  H.  Fay.  Tech.  Paper  No.  85, 
U.S.  Bureau  of  Mines,  Washington,  1914. 
TirE  total  production  of  explosives  in  the  United 
States  in  1913  was  463,514,8811b.,  a  decrea.se 
of  25.878,250  1b.  on  the  production  in  1912  (see 
this  J.,  1914,  708).  The  production  of  black 
powder  amounted  to  194,14(5,747  lb.,  permissible 
explosives  27,685,770  lb.,  and  other  high  explosives 
241,682,364  1b.  In  coal  mines  of  the  United 
States,  209,352,938  1b.  of  explosive  was  used 
in  1913  to  produce  570,048,125  tons  of  coal  ; 
this  is  an  increased  production  from  2-36  to  2*72 
tons  of  coal  per  lb.  of  explosive  over  1912.  The  use 
of  "  permissible  "  explosives  in  coal  mines  con- 
tinues to  increase. 

Patents. 

Safely  explosives.  A.  C.  Pcarcy,  and  Curtis's  and 
Harvey,  Ltd.,  London.  Eng.  Pats.  7647  and 
17,656,  March  26  and  JiUy  25,  1914. 

A  COOLING  agent  consisting  of  potassium  nitrate, 
borax,  and  sodium  or  potassium  chloride,  is  incor- 
porated with  a  nitroglycerin-coUodion  cotton 
explosive. — O.  E.  M. 

Nitrating  cotton  in  vacuo  ;    Process  and  apparatus 

for .     L.    Dumons.     First   Addition,    dated 

Feb.  14,  1914,  to  Fr.  Pat.  445,833,  July  6,  1912 
(this  J.,    1912,    1203). 

The  bottom  of  the  nitrating  vessel  is  connected 
with  a  three-way  cock  by  means  of  which  it  can  be 
connected  with  one  or  other  of  two  receivers.  By 
means  of  a  four-way  cock,  which  is  operated  in 
unison  with  the  three-way  cock,  each  of  these 
receivers  can  be  connected  alternately  with,  a, 
suction  device  and  with  a  supply  of  compressed 
air.  The  nitrating  acid  flows  from  a  high-level 
reservoir  into  the  nitrating  vessel  and  thence  into 
each  of  the  low-level  receivers  in  turn,  whence  it  is 
raised  by  the  compressed  air  to  the  high-level 
reservoir. — A.  g. 

Explosive  charges  ;    Process  and  apparatus  for  the 

preparation    of from    fusible    explosives    by 

centrifuging.  Deutsche  Sprengstoff-Act.-Ges. 
Fr.  Pat.  469,247,  March  4,  1914.  Under  Int. 
Conv.,  March  29,  1913. 
The  moulds  containing  the  fused  explosive  are 
suspended  from  stirrups  attached  to  the  periphery 
of  a  horizontal  disc,  which  is  rapidly  rotated.  A 
solid  charge  of  high  density,  free  from  lilow-holes, 
is  obtained. — A.  S. 

Explosives  tvith  liquid  oxygen  ;    Absorbent  material 

for    use    in   forming .     Soc.    I'Air    Liquide, 

Paris.  Eng.  Pat.  29,773,  Dec.  24,  1913.  Under 
Int.  Conv.,  Dec.  28,  1912. 

See  Ft.  Pat.  463,876  of  1912  ;    this  J.,  1914,  376. 


XXm. -ANALYTICAL  PROCESSES. 

Iron  ;    A  sensitive  reaction,  and  colorimelric  method 

for    the    determination    of .     L.    Tschugaeff 

and  B.  Orelkin.  Z.  anorg.  Chem.,  1914,  89, 
401—404. 
Ferrous  salts  give  with  1.2-dioximes  an  intense 
red  coloration,  and  the  reaction  is  so  sensitive 
that,  using  dimethylglyoxime  for  example,  less 
than  0-00000005  grm.  Fe  can  be  detected  in  a 
solution  containing  0000000006  grm.  Fe  per  c.c. 
Since  ferric  iron  does  not  give  the  reaction,  the 
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addition  ot  a  reducing  agent  (e.g.  hydrazine 
sulphate)  is  always  necessary.  For  the  colori- 
metric  determination  of  minute  quantities  of  iron, 
50  to  70  c.c.  of  the  solution  is  mixed  with  I  grm. 
of  hydrazine  sulphate  and  5  c.c.  of  a  saturated 
alcoholic  solution  of  dimethylglyoxime,  heated 
to  boiling,  and,  after  adding  10  c.c.  of  25% 
ammonia,  again  heated  for  half  a  minute.  The 
liquid  is  then  diluted  to  100  c.c.  and  compared 
with  a  standard  tint  freshly  prepared  from  a 
solution  of  known  iron  content.  The  results  are 
accurate  to  within  1 — 2%  and  are  not  influenced 
by  the  presence  of  alkaU,  alkaline  earth,  or  mag- 
nesium salts.  Zinc  and  aluminium,  on  the  other 
hand,  vitiate  the  accuracy  of  the  determination. 

— G.  F.  M. 

Zinc  ;  Cyanometric  determination  of .     W.  D. 

Treadwell.     Chem.-Zeit.,  1914,  38,  1230 — 1232. 
(See  also  this  J.,  1910,  300,  375.) 

For  single  volumetric  determinations  of  zinc  the 
use    of    standard    potassium    cyanide   solution   is 
preferable   to   titration   with   sodium   sulphide   or 
potassium  ferrocyanide.     The  method  gave  satis- 
factory results  in  very  dilute  solutions :  e.g.  amounts 
of  zinc  varying  from  0-25  to  0-01  grm.  in  100  c.c. 
gave  a  mean  error  of  0-3  mgrm.     Quantities  of  6 
mgrms.    were    estimated    with    fair    acciu'acy    by 
working  at  5°  C.     Special  operations  are  necessary 
in  determining  zinc  in  ores.     A  weighed  amount 
(e.g.  0-5  grm.  for  an  ore  containing  30%  Zn)  of  the 
powdered  ore  is  evaporated  almost  to  drvness  in 
a  covered  porcelain  dish  with  concentrated  hydro- 
chloric  acid   (7   c.c),   a  httle   concentrated  nitric 
acid    being    added    if    necessarv.     ^Vfter    partial 
cooUng  the  residue  is  heat«d  with  a  shght  excess 
of  sulphuric  acid  until  copious  wliite  fumes  are 
evolved,  washed  into  a  conical  flask  with  water 
(25  to  40  c.c.).  and  digested  with  sulphiu-ic  acid 
(10%  free  acid)  and  aluminium  turnings  (5  grms.) 
until   complete   precipitation    of   the    copper   and 
reduction  of  the  iron  are  attained.     The  solution 
is  filtered  rapidly,  neutralised  with  sodium  hydr- 
oxide, using  methyl-orange  indicator,  and,  after  the 
addition  of  sulphuric  acid  (3  to  5  c.c.  N  /l  acid  per 
100  c.c).  treated  with  hvdrogen  sulphide  for  15 
nuns.     The  corked  flask  is  kept  in  a  warm  place 
for   30   mins.    and   the   cooled   contents   are   then 
filtered,  and  the  filter  thoroughlv  washed  with  a 
2  %  ammonium  sulphate  solution  containing  a  little 
hydrogen   sulplude.     Dilute   hvdrochloric   acid    (5 
to  7  c.c  concentrated  acid  to  10  c.c  water)  is  next 
passed    repeatedly    through    the    filter,    which    is 
finally  washed  5  or  6  times  with  hot.  verv  dilute 
hydrocliloric   acid.     Hvdrogen   sulphide   is   boiled 
off    completely    from    the    filtrate    and    washings 
which  are  then  washed  into  a  small  flask  provided 
with  a  ground-glass  stopper.     First  strong,  then 
N/2,  potassimn  hydroxide  is  added  drop  h\  drop 
till    the    solution    is    neutral    to    methvl-orange 
Ammonium   chloride   (1    grm.)   is  added"  and   the 
solution   titrated    ^vith    N/2    potassium    cvanide 
between  15°  and  20°  C.     At  the  point  marked  by 
the  clearmg  of  the  hquid  4CN=lZn.      Cadmium 
IS  not  completely  precipitated  bv  aluminium  :  in 
this  case,  after  treating  with  alimnnium,  hvdrogen 
sulphide  is  passed  into  the  hot  solution  'until  it 
becomes  cold,  the  precipitate  is  filtered  off  after 
30  mins.,  the  greater  part  of  the  hydrogen  sulphide 
boiled  off,   and  the  process  continued  as  above. 
Electrolytic    alkah,    containing    hj-pochlorites,    is 
unsuitable    for    these    processes.     Acid    solutions 
containing  only  zinc  and  iron  are  neutrahsed  vith 
dilute    alkah    until    the    resulting    cloudiness    dis- 
appears   only    with    difficultT.      To    the    boiUng 
diluted  solution  (300  c.c)  is  then  added,  drop  by 
drop,  a  solution  of  potassium  nitrite  (1  grm.)  anJi 
Ammonium  chloride  (1  grm.).     After  settlin<r,  the 
precipitate  is  separated  and  washed  well  with  hot 
water  :  provided  that  not  more  than  01  grm.  iron 


was  originally  present  it  is  then  free  from  zinc. 
The  filtrate  and  washings  are  concentrated  on  the 
water-bath  to  150  c.c,  and  the  treatment  with 
potassium  nitrite  and  ammonium  chloride  is 
repeated.  The  ensuing  filtrate,  after  concentrating 
to  40  c.c,  is  freed  from  nitrous  acid  by  boiling 
with  hydrochloric  acid,  washed  into  a  flask, 
neutralised,  and  titrated  vrith  potassium  cvanide. 

— J.  R. 


Nitrogen  in  organic  substances  ;  New  modification 
of  the  Kjeldahl  method  for  the  determination  of 

.     M.  Wunder  and  O.  Lascar.     Ann.  Chim. 

Analyt.,  1914,  19,  329—332. 

From  01  to  0-6  grm.  of  the  substance  is  weighed 
into  a  glass  tube  about  15  mm.  high  and  10  mm. 
in  diameter,  and  introduced  into  a  300  c.c.  vessel 
of  Jena  glass  together  with  3  grms.  of  oxalic  acid, 
2  grms.  of  sodium  oxalate,  and  0-5  grm.  of  freshly 
calcined  vanadium  pentoxide.  A  mixture  of  5  c.c. 
of  syrupy  phosphoric  acid  and  25  c.c.  of  concen- 
trated sulphuric  acid  is  then  added,  cooling  if 
necessary,  and  the  mixture  is  heated  gradually, 
with  frequent  shaking,  until  the  organic  matter  is 
completely  destroyed,  when  the  liquid  assumes  a 
yellowish-green  colour.  If  the  organic  substance 
contains  nitrogen  directly  united  to  oxygen,  two 
or  three  pieces  (about  0-75  grm.)  of  iron  wire 
should  be  added  during  the  heating,  and  in  all 
cases,  after  the  hquid  has  cooled,  it  is  diluted  with 
100  to  150  c.c  of  water  and  heated  gently  with 
0-5  to  0-75  grm.  of  iron  wire  for  30  mins.  It  is 
then  transferred  to  a  large  flask,  made  alkaline  with 
sodium  hydroxide,  and  subjected  to  the  ordinary 
Kjeldahl  distillation  process,  the  ammonia  being 
absorbed  in  N/o  H  ,80 ,.  The  method  is  applicable 
to  the  determination  of  nitrogen  in  all  forms  of 
combination,  and  results  are  given  with  such 
different  substances  as  morphine,  indole,  nitroso- 
dimethylaniline,  oximes,  and  picrates,  which  show 
excellent  agreement  with  the  theoretical   values. 

— G.  F.  M. 

Phosphorus ;   Gravimetric  determination  of  minute 

quantities  of .     H.  S.  Raper.     Biochem.  J., 

1914,  8,  649— B55. 

Brrarley  and  Ibbotson's  method  for  the  deter- 
mination of  phosphorus  in  steel  is  modified  so  as  to 
be  apphcable  to  organic  substances  of  which  the 
quantity  available  is  but  small  ;  the  method 
consists,  essentially,  in  oxidising  the  phosphorus 
to  phosphoric  acid,  precipitating  this  as  ammonium 
phosphomolybdate,  and  determining  the  molyb- 
denum in  the  precipitate  as  lead  niolybdate. 
The  substance  is  oxidised  in  the  usual  way  with 
about  10  c.c.  of  a  mixture  of  nitric  and  sulphuric 
acids,  the  vohmie  of  the  residual  solution  is 
measured,  and  the  solution  is  rinsed  into  a  flask  ; 
15  c.c.  of  50%  ammonium  nitrate  solution  is 
added,  then  0-75  c.c  of  ammonia  (sp.  gr.  0-88)  for 
each  c.c  of  the  residual  acid  solution,  and  the 
whole  is  diluted  to  100  c.c,  heated  to  80°  C,  treated 
with  10  c.c  of  10  %  ammonium  molybdate  solution 
and  shaken  for  about  2  minutes  ;  if  precipitation 
does  not  commence  within  this  time,  less  than  1 
mgrm.  of  P.O5  is  present  and  5  c.c.  of  potassium 
hydrogen  phosphate  solution  (5  c.c  =  1  mgrm. 
P2O5)  is  added  ;  the  mixture  is  maintained  at 
80°  C.  for  a  further  20  minutes,  the  precipitate 
then  collected  on  a  small  paper-pulp  filter,  washed 
twice  i\ith  cold  water,  dissolved  in  G  c.c.  of  10% 
ammonia,  apd  the  phosphoric  acid  again  pre- 
cipitated by  treating  the  solution  with  11  c.c.  of 
nitric  acid,  8  c.c.  of  ammonium  nitrate  and  8  c.c. 
of  ammonium  molybdate  solution,  and  heating  to 
80°  C.  for  20  minutes.  The  yellow  precipitate  is 
collected,  dissolved  in  6  c.c  of  dilute  ammonia, 
11  c.c.  of  concentrated  hydrochloric  acid  and  10  c.c. 
of  4%  lead  acetate  solution  added,  the  mixture 
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Iieut43d  to  ))oiliu(;  and  poui-ed  into  a  boilinp  mix- 
ture of  50  c-.c.  of  20  °o  ammonium  cliloridc  soliiHoii 
iUid  .")0  i-.c.  of  50",,  ;ininiouiuiu  ai-etaU-  solution. 
The  invcipilati-  of  load  uiolylidati-  is  colli-ctcd. 
uaslii'd  with  hot  water,  diicd,  i^nitoil.  and  wi'iyhod. 
The  weight  of  the  iirecipitate  inultiiilied  l>y  0(>15!t 
(jives  the  (|uaiitity  of  1%l)i.  If  5  i-.v.  of  i>hosi)li;ile 
sohition  were  adiled.  1  ingrin.  of  I'jO,,  is  deducted 
from  the  result.  'J"he  method  may  be  employed 
for  tlie  deteruiiuation  of  i|uaiitities  of  I'jO.,  as 
small  as  01  mgrm. — W.  1'.  S. 

FlaiiK-  »lit)idiiri(s  in  pholotmiri/.     Uosa  and  (ritteii- 
deii.     See  IlH. 

DvkrmiiudioH  uf  umiiwnia  by  the  boric  ticiil  mi-lhint. 
Winkler.     .Sec  VII. 

DeUelion  of  earbonie  acid,  cspcciaUn  in  inixlurefi 
of  carbonate  axdsulphHe.     Petersen.     .See  VII. 

SaUn  coloured  by  ralhodc  rays.     Uoldsteiu.    Sec  \\\. 

Dclcrminution  of  nilroyen  in  uleel.     Harlon.     See  X. 

Analysis  of  pUUinttm.     Jlyliu.s  and   Mazzucchelli. 
See  X. 

Determination  of  copper  and  lead  in  Bubbiti  melul. 
Hagmaier.     Sec  X. 

Influence  of  utmosphcric  conditions  in  tlic^  tealiny 
of   suijars.     Bates    and    Phelps.     See    XVII. 

Dctcnninidion  oj  oriyintd  yravily  of  lieern  by  the 
diatillation  process.  Thorpe  and  Urown.  See 
XVIII. 

Value  of  dried  brewers'  grains  us  a  feedinr/  material. 
Hainan.     See  XIXa. 

Hapid  determination  of  maijnesium  in  water  analysis 
in  presence  of  calcium.     Froboese.     See  XIXb. 

Detection  of  oxymorphine  [pseudwinorphine]  in 
presence  of  morphine.  Grunbert  and  Leclere. 
See  XX. 

St/indardisativn  of  commercial  papain.      Heyl  and 
others.     See  XX. 

liiipid  tests  for  delecting  the  substitution  of  denatured 
alcohol  for  rectified  alcohol.     Richard.     See  XX. 

Determination  of  alla)doiu  in  urine  in  presence  of 
dcvtrose.     Pliunuer    and    Skelton.     See    XX. 

PATJiNT. 

Gas-analysis  apparatus;   Automatic .     C   W. 

Heath,  Cincinnati,  Ohio.     U.S.  Pat.   1,121,214, 
Dec.  15,  1914.     Date  of  appl.,  Feb.  21,  1913. 

Tllii  gas  is  drawn  into  a  measuring  vessel  by  the 
outward  movement  of  an  inert  liquid  separated 
from  the  driving  liquid  by  a  flexible  diapliragm. 
The  gas  is  then  displaced  through  an  absorbing 
vessel  to  a  second  measui-iug  vessel  by  the  inward 
movement  of  the  inert  liquid,  the  result  of  the 
analysis  is  automatically  recorded,  and  the  gas 
residue  discharged. — W.  F.  F. 
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Chemiluminescenec.      H.   Moeller.     Aichiv   Pharm. 
Ohem.,    21,   440.     Pharm.   J.,    1915,   33. 

The  appearance  of  light  has  been  noted  in  several 
chemical  reactions,  notably  in  that  of  Grignard, 
when  an  ether  solution  ot  an  alkvl  hnlido  reads 


with  magnesiun\  dust.  A  red  light  is  developed 
on  mixing  35  c.c.  of  each  of  the  following 
solutions  :— A  1  :  2  jiotassium  carbonate  solntioi). 
a  1  :  !(•  pyrogallol  sulufioii,  and  a  35  :  100  form- 
aldehyde solution  :  tlirn  addiiiu'  50  e.c.  of  30  :  100 
liydrogeu  peroxide  solution.  Also  i)lienylmagne- 
sivini  broniitle,  in  etlier  solution,  develops  an 
intense  grei'ii  light  on  contact  with  moist  air.  The 
elTect  is  not,  bowe\ cr,  due  to  the  moist lU'i',  but' 
to  oxidation.  'i'he  luniinescenee  is  stronger  in 
an  atmosphere  of  pur<'  oxygen  than  in  other  gases. 
ICther  whiili  has  stood  for  some  months  over 
caleiuui  chloride  reads  well  ;  some,  but  not  all, 
specimens  ot  (illicial  ether  do  so  also.  Chcmi- 
lumincscence  is  oliserved  with  most  organic 
nuigiiesiinu  compoundB,  and  its  intensity  is 
directly  proportional  to  the  molecular  weight  of 
the  halogen  deri\  .dive. 

Rcduclu%'  :  Arlivii  of  poiaoiix  on unit  altintjil.s 

to  isolate  this  enzyme.     P.  F.  Harris  and  H.  .1.  .M. 
t'reighton.     Biochem.   .f.,   1914,   8,  5S5— 590. 

TliK  reductase  present  in  pigeon's  liver  and  muscle 
is  soluble  to  some  extent  in  0-75  "„  sodiiun  chloride 
solution  and  in  a  mixture  of  this  solution  with 
glycerol,  but  not  in  pure  glycerol  ;  all  attempts 
to  isolate  the  acti\  e  enzynie  failed.  The  action 
of  a  number  of  substances  (arsenious  acid,  potas- 
sium cyanide,  mercuric  chloride,  gold  chloride, 
osmic  acid,  mangaiious  chloride,  formaldehyde, 
etc.)  on  the  activity  ot  the  enzyme  is  recorded. 
At  higher  concentrations  some  of  the  substances 
arc  relatively  much  more  poisonous  than  at  lower 
concentrations.  Thus,  formaldehyde  has  no  toxic 
action  in  0  01  molar  solution  l)ut  is  the  most  active 
poison  when  the  concentration  is  increased  to  0-1 
molar.  The  action  ot  the  poisons  is  discussed 
from  a  physiological  point  of  view. — W.  P.  S. 

Hi/droxides    of    silicon,     aUuninium.     and    iron  ; 

'Adsorptive  pouer   of .     VII.     P.   Rohland. 

Z.  anorg.  Ohem..  1914,  89,  164—100. 
The  determining  factor  in  the  adsorption  of  dye- 
stuft's  by  colloidal  clay,  and  also  by  colloidal 
hydrated  zirconium  oxide  (this  J.,  1912,  847  ; 
1913,  792)  is  the  colloidal  character  of  the  dyestuff 
and  not  its  acid  or  liasic  nature  (compare  Chapman 
and  Siebold,  this  J.,  1912,  808),  or  the  number  ot 
atoms  in  its  molecule  (compare  Biltz,  this  J.,  1911, 
077).  For  example,  Vesuvin,  a  basic  dyestuft',  is 
only  sparingly  adsorbed,  and  Aiuline  Red,  Mala- 
chite Green,  Fluorescein,  and  Aurin,  though  having 
less  than  55  atoms  in  the  molecule,  are  all  adsorbed 
bv  kaolin.  The  failure  of  Carli  (/.  physik.  Chem., 
1913,  85,  2)  to  observe  appreciable  adsorption 
of  colloidal  ferric  hyilroxide  l>y  kaolin  was  prob- 
ablv  due  to  the  use  of  kaolin  of  low  plasticity. 
Higldy  plastic  kaolin  from  Saxony  adsorbs  colloidal 
ferric  hydroxide  almost  completely. — A.  S. 


Trade  Report. 

Compelilion  with  Germany  and  Auslria-U angary . 
In   comiectiou  with   the  elTorts  of  the  Board  ot 
Trade  to  assist  British  manufacturers  and  mer- 

1  chants  to  secure  trade  formerly  in  the  hands  of 
Germanv  and  Austria-llungar>-,  lists  have  been 
prepared  showing  articles  which  a  number  of 
inquirers  desire  to  purchase  or  to  sell.  The 
seventh  list    is  now  read>-.  and  may   be  obtained 

I  by  United  Kingdom  manufacturers  and  traders, 
together  with  copies  of  the  prc\  ions  lists  (see  this 

'  J.r  1914,  890,  940,  1037,  1077),  on  application 
to  the  Board  of  Trade,  Commercial  Intelligence 
Branch,  73,  Basinghall  Street,  London,  E.C. 
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German   Bureau  of  Chemical  Technology.     Chem. 
Trade  J.,  Jan.  9,  1915. 

The  recently  organised  German  Advisory  Bureau 
for  Technical  Subjects  and  Chemical  Technology 
(Deutsche  Begutachtungsstelle  fiir  Technik  und 
Chemische  Technologic)  intends  to  open  a  central 
bureau  in  Hamburg  to  give  information  on  all 
subjects  connected  with  German  manufactures  and 
all  new  products  put  on  the  market.  This  under- 
taking is  said  to  be  well  supported  financially,  and 
should  prove  very  useful  to  German  trade.  Cata- 
logues of  all  German  manufacturers  will  be  collected 
and  classified.  Special  attention  will  be  given 
to  pushing  German  interests  abroad.  In  carrying 
out  this  object  the  Advisory  Committee  will  con- 
duct its  operations  in  all  civiUsed  countries.  The 
Institute  wUl  employ  a  number  of  technical 
engineers  and  chemists,  who  will  not  only  be 
skilled  in  then'  particular  branches,  but  have  a 
thoroufjh  practical  knowledge  of  foreign  l^iguages. 
Care  will  be  taken  to  co-operate  with  the  manu- 
facturing and  commercial  interests  concerned,  and 
to  maintain  the  Advisory  Bureau  as  a  neutral 
official  institution,  whose  opinions  will  be  given 
from  a  strictly  impartial  standpoint.  The  institute 
is  independent,  it  is  asserted,  of  any  private  com- 
mercial or  trade  interests  whatsoever. 

France.     Prohibited  exports.     Board  of  Trade  J., 
Jan.  7,   1915. 

A  FiiENCH  Presidential  Decree,  dated  the  21st 
December,  embodies  a  revised  list  of  prohibited 
exports.  In  virtue  of  this  Decree,  the  exportation 
and  re-exportation  of  the  undermentioned  articles 
from  France  is  prohibited  : — Acetone ;  acetic 
acid  and  medicinal  salts  thereof  ;  nitric  acid ; 
salicylic  acid  ;  sulphuric  acid ;  special  steel  ; 
amyl,  methyl  and  ethyl  alcohols  ;  auhydi'ous  and 
hydrated  alumina  and  salts  of  alumina;  aluminium, 
ore  and  metal,  pure  or  alloyed  ;  antimony,  ore 
and  metal,  pure  or  alloyed  ;  antipyi'ine  ;  aspirin  ; 
atropine ;  beetroots  destined  for  the  manufacture 
of  sugar ;  bismuth  and  bismuth  salts  ;  rosin, 
colophony,  oil  of  turpentine  ;  bromine  and 
bromides ;  caffeine  ;  camphor ;  indiarubber, 
balata,  gutta-percha,  crude  or  melted  down, 
including  rubber  waste  and  ebonite  ;  calcium 
carbide  ;  wood  charcoal  ;  carbons  for  electricity  ; 
chloral  ;  chlorates  and  perclilorates  ;  diloroform  ; 
chloride  of  lime  ;  scrap  and  waste  iron  and  steel  ; 
cocaine  ;  collodion  ;  wood  creosote  ;  copper,  ore 
or  metal,  pure  or  alloyed,  boilermakers'  wares  and 
tubes  of  copper  ;  hydrogen  peroxide  ;  cinchona 
bark  ;  tin,  ore  or  metal,  pure  or  alloyed  ;  sulphuric 
and  acetic  ebhers  ;  ferro-chrome,  ferro-nickel, 
and  all  ferro-metallic  alloys  ;  insulated  wire  and 
cable  for  electricity  ;  formol  ;  oleaginous  fruits 
and  seeds  ;  glycerin  ;  mineral  tar  and  chemical 
Ijroducts  derived  therefrom  ;  animal  greases 
(fats)  other  than  that  from  fish  (tallow,  lard, 
lanoline,  margarine)  ;  mineral  oils,  crude,  refined, 
essences  and  heavy  oils  (petrol,  benzol,  toluene, 
etc.)  ;  castor  and  pulghera  oils  ;  iodine,  iodides, 
and  iodoform  ;  condensed  milk,  with  or  without 
the  addition  of  sugar  ;  yeasts  ;  filings  and  waste 
of  copper,  tin,  zinc,  pure  or  alloyed  ;  magnesium  ; 
mercury  (ore  and  metal)  ;  chrome,  manganese 
and  tungsten  ores  ;  iron  ore  ;  nickel,  ore  or  metal, 
pure  or  alloyed  ;  nitrates  and  lutrites  ;  opium 
and  preparations  with  base  of  opium  ;  platinum ; 
photographic  plates  and  papers  ;  lead,  ore  and 
metal,  pure  or  alloyed,  lead  pipes  ;  potassium, 
potash  and  potash  salts  ;  gunpowder  and  similar 
explosives  (guncotton,  nitrated  cotton,  nitro- 
glycerin, etc. ) ;  amidopyrine  (pyramidon) ;  quinine 
and  salts  thereof ;  sea  salt,  salina  salt,  and 
rock  salt,  crude  or  refined  ;  thorium  salts, 
cerium  salts,  and  other  salts  of  rare  earths ; 
caustic    soda ;      sulphur    and    pyrites ;      sugar, 


unrefined,  refined,  and  candy  ;  sulphonal ;  dyes 
derived  from  coal-tar  (alizarin,  aniline) ;  theo- 
bromine ;  cake  from  oilseeds,  and  brewery  dregs 
for  feeding  cattle  ;  zinc,  ore  or  metal,  pure  or 
alloyed. 

Exemption  from  the  above  proliibitious,  how- 
ever, may  be  accorded,  under  conditions  to  be 
laid  down  by  the  Ministry  of  Finance.  General 
permission  has  been  granted  for  the  export  of 
iron  ore  to  the  United  Kingdom. 

German  prohibition  of  exports.     Chem.  and  Drug., 
Jan.   1(5,   1915. 

The  Pharm.  Zeit.,  in  its  issue  of  January  2,  1915, 
states  that  a  new  Decree  of  December  24,  1914, 
prohibits  the  exportation  from  Germany  of  the 
following  medicinal  and  pharmaceutical  products. 
At  the  same  tune  all  former  Decrees  are  revoked  : — 
Acetanilidc ;  acetylsalicylic  acid  (aspirin)  ; 
alypine  ;  arecoline  and  arecoline  hydiobromide  ; 
ethyl  ether  ;  ether  (anaesthetic)  ;  atropine  and 
its  salts  and  other  derivatives  ;  bromine,  bromides, 
hydrobromic  acid,  bromates,  and  organic  bromo- 
compoimds  ;  cinchona-bark,  quinine,  quinine  salts, 
and  other  quinine  derivatives  ;  chloral  hydrate, 
methyl  and  ethyl  chlorides  in  tubes  and  flasks  ; 
chloroform  ;  coca-leaves,  cocaine  and  its  salts  ; 
colchicine ;  diethylbarbituric  acid  and  its  salts 
(e.g.,  medinal)  ;  digitalis-leaves  and  theii-  prepara- 
tions (e.g.,  digalen,  etc.)  ;  duboisino  and  its  salts 
and  other  compounds  ;  eucaine  ;  formaldehyde 
solution,  paraformaldehyde  ;  galls  ;  guttapercha- 
tissue  ;  ipecacuanha  (also  when  free  of  emetine) ; 
iodine  (crude  and  re-sublimed),  hydriodic  acid, 
iodides,  and  organic  iodo-compounds  ;  carbolic 
acid  ;  rubber ;  codeine  and  its  salts  ; 
caffeine  and  its  -  salts,  derivatives,  and 
preparations  ;  cresol,  cresol-soap  solutions,  lysol  ; 
mastic  and  mastic  preparations,  such  as  mastisol ; 
morpliine  and  its  salts  and  compounds  ;  anaesthetic 
mixtvu'es  (such  as  Schleich,  etc.);  novocaine  and 
its  compounds  and  preparations;  opium  and 
opium-preparations  (such  as  powdered  opium), 
opiimi  tinctures,  opium  extract ;  pantopon ; 
paraffin  :  I'eru  balsam  ;  phenacetin  ;  proponal ; 
dimetliylaniinophenyldiniethyl-pyrazolone  (pyra- 
midon) ;  plienylduiiethylpyrazolone  (antipyrin)  ; 
phenyUlimetliylpyrazolone  saUcylate  (salipyrin)  ; 
mercury  and  mercurials  and  preparations,  such  as 
ointments,  tablets  of  corrosive  sublimate  ;  castor 
oil  ;  salicyUc  acid  and  its  salts  ;  salvarsan  and 
neo-salvai-san  ;  colchicum-seeds  and  preparations 
thereof  ;  Schleich's  solutions  and  Schleich's  tablets 
for  the  preparation  of  the  solutions  ;  scopolamine 
(hyoscine)  and  its  salts  ;  suprarenine,  adrenalin, 
paranephrine,  epinephiine,  epirenan,  and  then- 
compounds  and  preparations  ;  senega  ;  simarubra- 
bark  ;  theobromine  and  its  salts,  compounds  and 
preparations ;  tropacocaine  and  its  compounds 
and  pieparations  ;  vaseline  ;  veronal,  veronal 
sodium ;  tartaric  acid  ;  bismuth  and  bismuth- 
compounds  ;  wool-fat,  lanoline ;  citric  acid.  A 
large  number  of  articles  for  which  the  prohibition 
of  exportation  had  been  revoked  are  replaced  on 
the  list— ('.[/.,   saharsan  and  ueo-salvarsan. 


Books  Received. 

COPPEU  Smelting  Industries  of  Canaua.  A. 
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Index  to  Patents,  Technoloc4y,  and  Biblio- 
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and  J.  W.  Ai-mitage.     See  XII. 


105 

Journal  of  the  Society  of  Chemical  Industry. 


No.  3,   Vol.  XXXIV. 


FEBRUARY  15,   1915. 


No,  3,   Vol.  XXXIV. 


Birmingham  Section. 


Meeting     held     at     Birmingham      Univirsity.     on 
Thursday,  December  lOth,  1014. 


MH.  ir.  T.  PINNOCK  IN  THE  CILAIR. 


rOLYMKRISED   DRYING   OILS. 

BY    II.    S.    MORREIX,   M.A.,    PH.D. 

When  linseed  oil  Ls  heated  it  gi'adually  thickens 
and  grades  of  "litho  oils"  are  produced  depending 
on  the  temperature  and  the  (hiration  of  the  heating. 
According  to  I^ewkowitscli  (Oils,  Fats,  and  Waxes, 
4th  ed..  Vol.  o,  95),  the  thickening  is  a  polymerisa- 
tion process.  There  is  no  appreciable  oxidation, 
liut  tlie  iodine  vahie  is  lowered  and  the  oil  no 
longer  gives  a  crystaUine  hexaliromide.  The 
"  litho  oils  "  (burnt  varnishes)  dry  fairly  quickly 
at  the  ordinary  temperature,  but  in  the  tliick 
lithos  the  drying  power  has  much  deteriorated. 
The  glyceryl  radicle  of  the  oil  is  unaltered  in  the 
process.  Lewkowitsrh  states  that  the  chemical 
changes  are  not  yet  fully  vmderstood  and  they  may 
bo  conveniently  summarised  under  the  term 
polymerisation.  Safllower,  sterculia,  poppyseed, 
and  ca.stor  oils  also  thicken  wlien  heated,  and  in 
the  case  of  Chinese  wood  oil  (tung  oil)  the  thicken- 
ing is  very  rapid  and  is  difficult  to  control.  The 
final  stage  is  tne  production  of  a  gelatinous  mass, 
solid  in  the  case  of  tung  oil.  which  is  insolulde  in 
ordinary  solvents,  but  easily  saponified  by  alco- 
holic potash.  The  acids  obtained  from  the  above 
oils  possess  in  like  manner  the  property  of  thicken- 
ing wlien  heated. 

Litho  oils  have  been  studied  by  a  number  of 
investigators,  among  whom  may  be  mentioned 
Lewkowit-sch,  Normann  (Chem.  Zeit.,  1907,  188  ; 
see  this  J.,  1 907,  L>(i2 ).  Fahrioii  (Farbenzeit,  17,  2530  : 
see  this  J.,  1918,  95);  Schafringer,  Ra-ssovv,  Wolff 
(Farbenzeit.  19l:i,  1171;  see  this  J.,  1913,  496), 
and  Fokin  (J.  Huss.  Fhys.-Chem.  Soc.,  1913,45, 
283;  see  tliis  J.,  1913,  496). 

Fahrion  cousidci-s  that  the  polymerisation  of 
tung  oil  proceeds  on  the  same  lines  as  in  the  case 
of  linseed  oil  and  that  there  are  indications  of 
mixed  glycerides  in  the  oil  taking  part  in  the 
poly  merisat  ion . 

Schafringer  (Dissert.,  1913,  Freiburg)  summarises 
an  investigation  on  the  thickening  of  castor,  lin- 
seed, and  tung  oils.  He  states  that  castor  oil 
polymerises  to  a  viscid  mass  on  partial  distilla- 
tion, whereby  part  of  the  glyceryl  radicle  is 
expelled,  but  the  iodine  value  is  unaltered,  showing 
that  polymerisation  has  not  occurred  at  the 
position  of  the  double  linkages.  Linseed  oil 
thickens  by  union  at  the  double  linkages  of  the 
molecxiles  and  not  through  oxidation  ;  most  prob- 
ably the  linolenic  glyceride  is  the  first  to  be 
changed.  Wood  oil  thickens  similarly  to  linseed 
oil  and  the  process  may  proceed  in  two  stages,  of 
which  the  first  gives  at  one  and  the  same  teni- 

Serature  the  same  intermediate  product,  but  at 
ifferent  temperatures  difl'erent  intermediate  sub- 
stances are  formed.  Tlie  polymerisation  is  in  no 
case  reversible. 

Kassow  (Z.  angew.  Chem.,  1913,  26,  310)  has 
shown,  in  the  case  of  castor  oil  or  ricinoleic  acid, 
that  di-  and  poly-ricinoleic  acids  are  fonned  whose 
iodine  values  are  the  same  as  that  of  the  original 


acid,  but  the  acid  values  liave  been  reduced  to 
one  half  (or  less)  that  of  the  parent  acid,  lie 
assigned    to    di-ricinoleic    acid    tlie    fornuila, 

no.CyHjjCoo.cHjX'ooii. 

Instances  of  the  polymerisation  of  substances 
containing  unsaturated  groupings  are  so  numerous 
that  mention  need  bo  made  of  only  one  case  which 
seems  relevant  to  the  study  of  litho  oils. 

Kron.stein  (Ber.,  1902,  35,  415:>)  has  investigated 
the  polymerisation  of  styrol  (OjlIiCU  :  CHj),  which 
proceeds  in  two  stages.  The  first  stage  is  a 
gradual  thickening,  followed  by  gelatinisation, 
which  constitutes  the  second  stage.  The  product 
of  the  second  stage  is  insoluble  in  benzol.  The 
gelatinisation  is  accompanied  by  evolution  of  heat 
and  occurs  when  half  the  styrol  has  passed  into 
the  intermediate  stage,  showing  that  the  gi.'latin- 
isation  must  liave  been  produced  by  union  of 
monomolecular  styrol  with  the  intermediate 
polymeride.  Depolymerisation  takes  place  on 
further  heating,  and  when  50%  of  the  styrol 
has  been  distilled  off  the  residue  consists  of  tlie 
intermediate  substance.  Further  heating  decom- 
poses the  styrol  molecule. 

It  has  been  noticed  Ijy  investigators  that  the 
final  product  of  the  thickening  of  linseed  oil  is 
insoluble  in  light  petroleum,  and  in  this  com- 
munication the  results  of  the  study  of  an  inter- 
mediate product,  soluble  in  liglit  petroleum  but. 
insoluble  in  acetone,  will  be  described.  Similar 
intermediate  products  have  been  obtained  from 
poppyseed  and  tung  oUs. 

Experimenlal. 

Linseed  oil  from  various  sources  was  thickened 
in  bulk  or  in  smaller  quantities  in  the  laboratory, 
and  to  avoid  oxidation  the  operation  was  per- 
formed as  far  as  possible  in  an  atmosphere  of 
carbon  dioxide  or  hydrogen.  Hydrogen  under 
ordinary  conditions  or  under  pressure  without  a 
catalj'st  is  stated  to  have  no  action  on  unsaturated 
fatty  acids  (Thorpe's  Dictionary,  OUs,  Fats,  and 
Waxes,  2nd  Ed.,  Vol.  3.  57);  nevertheless  it  was 
found  that  under  the  conditions  of  the  experiments 
a  very  slight  addition  occurred  and  subsequently 
carbon  dioxide  was  used  instead.  The  oil  was 
heated  for  28—60  hours  at  260°  C  and  the 
thickened  oil  was  completely  soluble  in  light 
petroleum.  In  the  case  of  tung  oil  the  temperature 
and  time  of  heating  were  240°  C.  and  20  minutes, 
respectively,  and  the  heating  was  stopped  as  soon 
as  any  of  the  substance  insoluble  in  light  petroleum 
was  formed,  in  other  words  as  soon  as  gelatinisation 
commenced. 

A  summary  of  the  constants  of  the  oils  showed 
that  a  considerable  change  in  the  chemical  and 
physical  properties  had  occurred. 

The  fall  in  the  iodine  value  is  es.sentially  a 
function  of  the  temperature,  because  Unseed  oU 
which  has  been  kept  at  260°  C.  for  28i  hours, 
can  be  heated  for  a  further  period  of  20  hours  at 
the  same  temperature  without  any  change,  but 
on  raising  the  temperature  to  293°  C.  and  con- 
tinuing the  heating  for  further  2 J  hours,  the 
iodine  value  fell  to  89 — 97  and  a  substance  was 
formed  which  was  insoluble  in  Uglit  petrolemu 
and  in  carbon  tetrachloride.  The  glyceryl  values 
are  not  verv  satisfactory,  but  considerable  diili- 
cultv  was  experienced  'in  getting  good  results 
bv  "the  acetin  method,  and  the  differences  are 
attributed   to   unavoidable   experimental   error. 

It  is  evident  that  one  phase  of  a  change  in  the 
linseed  oU  is  complete  between  260°  and  280°  C, 
and  that  above  that  temperature  another  makes, 
its  appearance. 
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Linseed  oil. 

Tung  oil. 

Raw. 

Thiclicned  in 

bulk 
260°— 280°  C. 

Thickened  in  ; 
hydrogen  at 
260°— 280°  C. 

Thickened  in 

CO.  at 
260°— 280°  C. 

Haw. 

Thickened. 

Specific  gravity  (IS'*  C.) 

0-933 

1-4831  (19°  C.) 

0-3053  (15°  C.) 

805 

0-4 

197—203 

185 

9-62 

33-5% 

0-9527  :  0-969 

515 
188—193 
103 — 106 

0-9654 

2-4 

195—196 

93—128 

0-969 

1-4915  (19°  C.) 

0-2998  (15°  C.) 

1686—1704 

1-7 

200—203 

118—134 

10-4 

none 

0-9405 

1-5172  (14°  C.) 

0-3140  (14°  C.) 

797 

3-3 

192-^ 

165—168 

10-47 

none 

0-9501 
1-5134  (15°  C.) 

0-3117  (15°  C.) 

Molecular  weight  (in  benzene) 

1431 
2-3 

Saponification  value 

190—201 
143—171 

Glyceryl  % .- 

1            

8-3 
none 

It  was  found  that  the  oil,  thickened  between 
260°  C.  and  280°  C,  contained  two  modiflcations, 
one  insohible  in  acetone  and  the  other  soluble, 
but  both  soluble  in  light  petroleum.  The.se 
modifications  were  separated  by  extracting  the 
thickened  oil  with  hot  acetone  until  no  more 
was  dissolved.  Five  extractions  were  necessary 
and  about  ten  times  the  volume  of  hot  acetone 
was  used.  Table  2  gives  a  comparison  of  the 
properties  of  the  modifications.  Tung  oil  shows 
a  similar  behaviour  to  that  of  linseed  oil  in 
furnishing  a  modification  insoluble  in  acetone. 
It  -svill  l)e  shown  later  that  oUve  oil  does  not  give 
an  insoluble  form,  and  in  the  case  of  poppyseed 
oil  the  insolu))le  modification  is  not  produced 
below  290°  C. 


under  the  investigation  of  poppyseed  oil.  The 
figures  given  are  the  extremes,  in  the  case  of  the 
iodine  values,  and  the  mean  in  other  cases  of  a 
large  number  of  determinations,  the  work  of 
several  years.  It  is  noticeable  that  the  50% 
transformation  resembles  the  behaviour  of 
styrol. 

The  investigation  of  the  properties  of  the  two 
modiilcations  of  linseed  oil  showed  that  im- 
portant chemical  changes  had  occurred.  The 
oils  (insoluble  and  soluble  in  acetone)  were  trans- 
formed into  lead  or  barium  salts.  The  lead 
salt  from  the  oO,  insoluble  in  acetone,  was  insoluble 
in  ether  and  the  barium  salt  was  only  slightly 
soluble  in  benzol  alcohol  (about  17-45  %  was  soluble) 
but  was  insoluble  in  ether.     The  lead  salt  from  the 


Table  2. 


Linseed  oil. 


Thickened  linseed  oil. 


Insoluble 


Soluble 


Tiuig  oil. 


Thickened  tung  oil. 


Insoluble. 


Soluble 


in  acetone. 


Solubility  in  acetone    

Sp.  gravity  (15°  C.)      

no     

r» 

Molecular  weight  (in  benzol) 

Acidity 

Saponification  value 

Iodine  value 


100% 

0-933 

1-4831 
0-3053 

805 
0-4 

197 

185 


42—60% 

0-9763 

0-980 

1-4964 

0-2892 

1788—2517 

02 

190—204 

97—121 


41—52% 

0-9527 
0-9593 
1-4846 
0-3035 
904—975 
7-5—8 

193 
92—143 


100% 

0-9405 

1-5174  (12-5°  C.) 
0-3204  (12-5°  C.) 

797 

3-3 

192 

168 


47-5%  (240°  C.) 
27-8%  (210°  C.) 


0-567 

198-5 

76-5—151 


46-6%  (240°  C.) 

72%  (210°  C.) 

0-9542 

0-9408 

1-5114  (11-5°  C.) 

0-3143  (11-5°  C) 

876-2 

2-47 

192-6 

93—140—157 


Consideration  of  the  figures  in  the  table  allc>ws 
some  important  conclusions  to  be  drawn.  At 
260°  C.  approximately  equal  <]uantities  of  the 
two  components  are  present  in  linseed  oU.  \\Tiien 
tung  oil  is  heated  to  240°  C.  for  20  minutes  until 
gelatinisation  commences,  or  when  a  substance 
insoluble  in  light  petroleum  appears,  approxi- 
mately equal  quantities  of  the  components  are 
present  ;  above  that  temperature  the  oU  is  no 
longer  completely  soluble  in  light  petroleum. 
The  modification  insoluble  in  acetone  has  a  much 
higher  specific  gra\aty.  The  acidity  has  under- 
gone no  great  change,  and  it  is  only  natural  that 
the  soluble  oil  should  have  the  higher  acid  value. 
The  iodine  values  are  in  all  cases  lower  than  those 
of  the  raw  oils  ;  they  vary  with  the  time  of  con- 
tact with  Wijs'  solution.  Although  the  iodine 
values  of  linseed  or  tung  oU  are  practically 
unchanged  when  the  oil  is  left  in  contact  with  the 
iodine  solution  for  hours  or  even  days,  the  iodine 
values  of  the  components  may  vary  by  30 — 40  units 
under  the  same  conditions.  This  "variation  can  be 
explained  by  the  slow  disruption  of  the  polv- 
merlsed  molecvdes.  Consideration  of  the  mole- 
cular weight  values  .shows  that  the  first  stage  is  the 

pro<luction  of  a  double  molecule,  but  the  part  of  the 
rp,  '^"'"ble  in  acetone  has  not  varied  appreciably. 

1  he  slightly  higher  value  will  be  referred  to  later 


oil,  soluble  in  acetone,  was  completely  soluljle  in 
ether  (allowing  for  the  presence  of  the  usual 
quantity  of  insoluble  lead  salts  of  saturated  fatty 
acids  present  in  linseed  oil).  The  barium  salt  was 
dissolved  by  benzol-alcohol  and  on  cooling  15-5% 
separated  out,  consisting  of  a  mixture  of  an  oleic 
acid  with  stearic  and  palmitic  acids.  The  barium 
salt,  soluble  in  benzol-alcohol,  was  found  to  be 
quite  insoluble  in  ether.  Precautions  to  exclude 
air  and  prevent  oxidation  were  taken  in  all  cases. 

Barium  and  lead  ILnolenates  and  linolates 
are  soluble  in  ether  and  in  light  petroleum.  Lead 
oleate  is  soluble  in  ether  and  barium  oleate  is  very 
sparingly  soluble  in  benzol-alcohol  (Farnstemer, 
Z.  Unters.  Nahr.  u.  Genussm.,  1901,  63)  but 
is  insoluble  in  ether.  From  the  behaviour  of  the 
barium  and  lead  salts  it  was  evident  that  in  addi- 
tion to  polymerisation,  some  linkage  movements 
had  occurred  either  in  a  displacement  relative  to 
the  carboxyl  group  or  in  a  ring  formation  of  the 
single  molecule.  All  traces  of  linolenic  or  linolic 
acids  had  disappeared,  but  stearic  and  palmitic 
acids  were  still  present  and  could  be  identified  and 
separated.  Some  form  of  an  oleic  acid  was  also 
present. 

From  the  lead  and  barium  salts  of  the  two  oils 
the  corresponding  acids  were  obtained  in  the 
usual  manner. 
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Acid  from  oil 

Add  from  oil 

insoluble  in  acetone. 

soluble  in  acetone. 

Spiviac  gravity 
Mol.  weight  In  acetic 

0-9802  (15°  C.) 

0-9476  (15°  C.) 

303— 452» 

311—344 

acid) 

(•Sample  not  eom- 
pl.l.ly    soluble    in 
light  petrnlellnl) 

Iodine  value  

inn— 135 

137—143-0 

Salts 

Ita  and  Ag  mils  insoluble  in  water ; 

Na  salt  erystalliiuble  from  aleohul 

Partially  redueeil  to 

— 

stearic    acid    by 

hydrogen    and 

luckel 

Oxidation  products  of 

Traces    of    dlhydr- 

13?i     yield    of    di- 

ncidswith  alkaline 

oxystcaric    aciil. 

hydroxystcaric 

pt-rmunganato 

Some       caproic, 

acid.      No  sativic 

or    linusic    acids. 

and          palmitic 

The     unattacked 

acids,  no  sjitivic 

acid  gave  a  silver 

or  linusic  acids 

salt  :— 
C„H„(0H).02Ag. 

The  acid  from  the  oil,  insoluble  in  acetone, 
became  insoluble  in  light  petroleum  when  kept 
in  a  vacuum.  On  distillation  at  245° — 250"  C. 
(44  mm.)  about  50<^o  passed  over,  leaving  a  dark 
residue.  On  redistillation  at  225" — 230°  C.  ( 15  mm. 
the  whole  of  the  first  distillate  passed  over  and 
gave  a  .solid  acid  (m.p.  31° — 82°  C).  The  iodine 
value  of  this  ai-id  was  109  and  it  gave  a  fluid 
dibi-omide    (lio-l '^o  Br).  Analysis    of    the    acid 

showed  it  to  be  CigHj.Oj  or  C'lsHjiGj,  with  a 
molecular  weight  278  (in  glacial  acetic  acid). 

When  the  acid  obtained  from  the  oil,  soluble  in 
acetone,  was  distilled,  about  50  °o  passed  over  at 
222°  t'.  (20  mm.,),  leaving  a  waxy  residue  soluble 
in  ether,  but  insoluble  in  light  petroleum  and 
in  glacial  acetic  acid.  In  benzene  solution  the 
residue  gave  a  molecular  weight  value  of  2803 
and  an  iodine  value  of  118 — 141.  (The  molecular 
weight  of  oleic  acid  in  benzene  is  double  that  of  the 
acid  in  glacial  acetic  acid  solution).  The  dis- 
tillate was  fluid  and  on  analysis  gave  numbers 
agreeing  with  the  formula,  C'lsIIj-Oj  or  C,8H3402. 
Its  niolecidar  weight  in  glacial  acetic  acid  was 
289  and  it«  iodine  value  139 — 140  (unchanged 
with  the  time).  On  reduction  with  hydrogen 
and  nickel  it  gave  a  78%  yield  of  stearic  acid. 

I'Yom  the  above  facts  it  is  evident  that  all 
traces  of  linolenic  and  linolic  acids  have  dis- 
appeared. Moreover  it  seems  most  probable  that 
mixtures  of  acids  are  present  in  the  insoluble  and 
soluble  forms  of  the  oil,  in  accordance  with 
Fahrion's  view  that  the  oil  contains  mixed 
glycerides.  It  is  clear  that  the  acids  obtained 
from  the  oils  are  luonomolecular  rather  than 
diujolecidar  and  that  on  distillation  polymerisa- 
tion of  part  occurs. 

Tlie  distillates  are  monomolecular  and  un- 
poljnierised  ;  moreover  they  are  more  saturated, 
and  the  open  chain  character  is  shown,  in  the 
case  of  the  oil  soluble  in  acetone,  by  the  reduction 
to  stearic  acid  almost  completely.  The  iodine 
\alues,  molecidar  weights,  and  the  general 
properties  of  their  salts  are  best  explained  on  the 
a.ssumption  of  nuxtures  of  altered  (unoxidised 
but  partially  polymerised)  linolenic,  linolic,  and 
oleic  acids. 

A  comparison  of  the  properties  of  olive  oil  and 
heated  olive  oil  showed  that  the  evidence  of 
isomeric  change  in  a  non-drying  oil  was  very  slight. 

In  order  to  throw  light  on  this  assumption  it 
■was   necessary   to   investigate   the   methyl   esters 


of  the  thickened  linseed  oil  and  to  examine  the 
properties  of  poppyseed  oil,  because  isomerism 
may  occur  when  this  oil  is  kept  at  2tJ0°  C.  for 
some  time. 

Tablk  3. 
Olive  oil. 


Raw. 

Thickened  at  260°  C. 
for  28  hours. 

8p.gr 

0-9154 

1-4704  (19-  C.) 

85— !)4 

soluble  in  ether 

(8%  saturated  acids) 

74%  Insoluble  in 

benzol-alcohol 

insoluble  in  ether 

soluble  in  ether 

96 

0-9254 
1-4720(18°  C.) 

I.V 

Lead  salt   

Barium  salt 

Barium  salt 

Cerium  salt   

I.V.  oleic  add  . . . 

72-5—85 

soluble  In  ether 

( 1 1  -  3  %  saturated  acids) 

67%  insoluble  in 

benzol-alcohol 

insoluble  in  ether 

almost    completely 

soluble  in  ether 

92 

Methyl  esters  from  thickened  linseed  oil  (insoliible 
in  acetone).  These  were  prepared  by  Bull's 
method  (Ber.,  190(5,  38,  3570  ;  this  J.,  1900,  1158) 
from  a  linseed  oil,  in.solubIe  in  acetone,  which  had 
a  molecular  weight  lOiit  anil  iodine  value  130. 
The  methvl  esters  had  the  following  constants  : — 
8p.  gr.,  "0-9381  (15°  C);  td  0-3063  (20°  C.)  ; 
acidity,  14-2  (i.e.  7  %  free  fatty  acids)  ;  iodine 
value  121-3  (U  hours),  103-7  (384  hours)  ;  [for 
olive  oil  the  iodine  value  is  92  (1  J  hours),  80-7 
(384  hours)].  Molecular  weight  in  benzene, 
3(52 — 377  (calculated  for  a  simple  ester,  294).  The 
yield  was  80%  of  the  theoretical.  On  distillation 
about  40%  passed  over  between  200°  and  213°  C. 
(15  mm.).  The  correct  boiling  point  may  be 
considered  as  between  203°  and  21()°  C. 
The  distillate  was  colourless  and  solidified  to  a 
waxy  soUd  of  m.  pt.  7° — 9°  C.  with  a  specific 
gravity  0-8936  (15°C.),  rj,,  0-306  (20°C.);  molecular 
refraction.  Mo  =89-9,  and  iodine  value  131  (IJ 
hours)  and  131  (72  hours).  Molecular  weight  in 
benzene,  278  (calculated  294).  The  methyl  ester, 
distilled  as  above,  was  found  to  contain  traces  of 
methyl  stearate,  which  w^e  removed  as  the  acid, 
and  the  ester  after  removal  of  the  saturated  acid 
gave  a  tribromo-acid.  On  reduction  with  hydro- 
gen and  colloidal  palladium  some  stearic  acid  was 
obtained. 

The  residue  left  in  the  flask  had  a  molecular 
weight  628  and  sp.  gr.  0-9725  ;  molecular  refrac- 
tion, Md  =188-7,  and  iodine  value  124  rising  to 
166  in  5  days.  This  substance  was  not  homo- 
geneous, because  62  %  was  insoluble  in  li^ht 
petroleum,  and  the  insoluble  part  had  iodme 
value  115 — 184  and  a  mean  molecidar  weight 
870.  From  it  an  easily  crystallisahle  sodium 
salt  was  prepared,  of  m.  pt.  232°  C.  (Na  7-6%)  with 
iodine  value  120,  rising  to  181 — 185  in  6  days 
(sodium  oleate,  iodine  value  80-3,  rising  to  86-8 
in  6  days). 

From  the  examination  of  the  methyl  esters 
it  appears  that  mixed  glycerides  must  be  present 
in  the  linseed  oil  (insoluble  in  acetone).  If  linseed 
oU  be  assumed  to  contain  glycerides  of  the  acids 
An,  Aiv,  Avi  (where  A  is  a  C.g  acid  combining 
with  21,  41,  and  61,  respectively,  and  the  pro- 
portions of  Ah,  Aiv,  Avi  are  variable  and  inter- 
changeable between  molecules),  then  the  oil 
in.soluble  in  acetone  would  consist  largely  of 
molecules  according  to  the  following  scheme  : — 


G'i   Aiv  -> 

\Av, 
Linseed  oil 
I.V.  =  173. 
M.W.=878. 


-,/■ 


,  A'„         A'„ 
G^A'iv        A', 
\A',v  =  A' 
I.V.  =  I36.  M.\V.  =  l-i56 
Insoluble  in 
acetone. 


■'iv  j-  CI 


MA'i,         A'liM 
MA'iv        A'lvM    -^ 
MA'iv  =  A'lvM 
I.V.  =  144.  M.W.=3.5  4. 
Methyl  esters 


MA'„-f  MA'iv 

I.V.  =  129 

The  distillate 

MA'iv  =  MA'iv 

The  residue. 


■  iii\ 


/  A'lir 
M.\V.  =  8T0 
LV.  =  133. 


A'lIK  ) 

A'lT  or  II       ^Aii     i  Acid 

A'lir             '  insoluble 

M.W.  =  876.  (•  in  light 


m.  vv.  =  n<o.  (      lu  iiguL 
I.V.  =  120.     \  petroleum. 
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The  proportion  of  An  present  is  really  much 
smaller  than  is  given  by  the  above  scheme,  and 
it  js  replaceable  by  small  amounts  of  stearic  and 
other  saturated  acids,  which  will  account  for  their 
occurrence  in  the  oil  insoluble  in  acetone.  It 
must  be  noted  that  the  above  supposition  does  not 
account  for  50%  of  the  insoluble  modification 
formed  in  the  thickening.  The  acids,  -V'n, 
A'lv,  ASi,  are  different,  after  the  thickening, 
from  the  ordinary  oleic,  linolic,  and  linolenic 
acids,  and  there  would  seem  to  be  good  reason 
for  the  conclusion  that  linkage  changes  have 
occurred  durmg  the  thickening  and  anterior 
to  the  polymerisation. 

Thickened  Imseed  oil  {soluble  in  acetone).  If 
linseed  oil,  soluble  in  acetone,  be  heated  above 
260' C.  to  292° — 315°  C,  it  thickens  and  about 
.)0%  becomes  insoluble  in  that  solvent.  (The 
modification  originally  insoluble  in  acetone  at 
260°  C,  when  heated  tor  5  hours  at  293°  C  gave 
nearly  50%  insoluble  in  light  petroleum.) 

It  it  be  considered  that  the  linolenic  glyceride 
be  the  first  to  undergo  polymerisation,  then  it  is 
evident  that  in  the  case  of  the  oil,  soluble  in  ace- 
tone, the  glyceride  containing  the  linolic  acid  wiU 
be  the  most  hnportant  factor. 

Rollet  (Z.  Phvsiolog.  Chemie,  1909.  33,  411  ; 
this  J.,  1909,  1209)  and  other  investigators  have 
worked  out  the  properties  of  linolic  acid  from  the 
study  of  the  unsatm-ated  acids  present  in  poppy- 
seed  oil.  It  was  therefore  necessary  to  examine 
in  detail  the  changes  which  poppyseed  oil  under- 
goes when  heated,  and  to  compare  them  with  those 
of  the  thickened  hnseed  oil  soluble  in  acetone. 
Tlie  summary  is  given  in  Table  4. 


iodine  value  is  unchauged,  the  yield  of  tetra- 
bromo  acid  is  small  and  tlie  solubility  of  its  barium 
salt  is  altered. 

If  poppyseed  oU.  which  has  been  thickened  at 
260°  C,  is  heated  to  290°  C,  a  further  comparison 
with  linseed  oil  {soluble  in  acetone)  can  be  shown 
in  the  following  table  : — 

Table  5. 


Poppyseed    oil  thickened 
at  270°  C.  for  281  hours 
and  at  290°  C.  for  B  hoiu-s. 

Linseed  oil  (soluble  in 

acetone)  M.W.  906,  I.V. 

130—136,  heated  for  0 

hours  at  293°  C. 

1 

Soluble  in     Insoluble  in 

acetone.          acetone. 

Soluble  in 
acetone. 

Insoluble 
in  acetom. 

M.W 

(in  beuzeuc) 

I.V 

Solubility  in 
light  petro- 
leum   . . 

40% 
989 

97—128 
soluble 

50% 
4054 

96—134 
soluble 

46-9% 
941 

95—126 
soluble 

40-4% 
3633 

104—140 
soluble 

The  connection  between  the  two  oils  is  again 
very  close.  It  has  not  been  possible  to  obtain  a 
modification  from  poppyseed  oil  or  from  thickened 
linseed  oil  (soluble  in  acetone)  insoluble  in  petro- 
leum, which  pomts  to  the  presence  of  linolenic 
acid  as  necessary  for  its  formation. 

The  following  scheme  may  represent  the  changes 
which  poppyseed  oU  undergoes  on  heating,  and 
may  also  with  some  certainty  represent  the  corre- 
sponding changes  in  linseed  oil  (soluble  in  acetone). 


/All 
G^AiT    - 

\a,t 
I.V.  =  144. 
M.W. =883 
Poppyseed 
oil. 


/  ^'- 11 
GfA'iv    -- 

\a',v 

I.V.  =  144. 

M.W.=8S3. 

Poppyseed 

oil 

soluble  in  acet  ne 

or 

Linseed  oil  (thickened) 


/An  A  ;l  I 

G^A'ii  =  A'„    G 
^A'l,        A'„  \ 


A'n 
A'lv 
A'n 
I.V. 


A'h 
A  IV 
A'„ 

=ioo-; 


Thickened  pcpp^sced  oil  (insoluble  in  acetone) 


Thickened  linseed  oil  (soluble   in   acetine)   heated   above 
:;fj0°  C.  so  as  to  render  it  insoluble  in  acetone. 


M.W. =3532. 
Insoluble  in  acetone. 


(soluTile  in  acetcChe).  Soluble  in  light  petroleum. 


Table  4. 


Poppyseed  oil. 

Thickened 

thickened  at 

linseed     oil 

Poppyseed  oil. 

260°  C.  for 

(soluble  in 

28  hours. 

acetone). 

SpeciQe  giavity 

0-92418  (18°C.) 

0-9354  (22°  C.) 

0-9527  (15°  C.) 

Di,    

1-4737  (20°C.) 

1-4792  (22°  C.) 

1-4846 

M.W 

7768 

900—910 

900—974 

Acidity   

32—33 

— 

8 

I.V 

1.30—136 

115—132 

92—143 

Solubility       in 

acetone 

complete 

complete 

complete 

Lead  sslt   .... 

soluble  in  ether 

soluble  in  ether 

soluble  in  ether 

(6-75% 

(8% 

saturated  acids) 

saturated  acids) 

Barium  salt  . . 

soluble  ill 

.soluble  in 

Si%  soluble  in 

benzol-alcohol, 

benzul-alcohol, 

benzol-alcohol, 

soluble  in 

86-2%  insoluble 

insoluble   in 

ether 

in  ether 

ether 

I.V.  of  the  acid 

126—132 

12.-.— 132 

137—140 

M.W.  of  the  acid 

278 

314 

311—330 

(in  acetic  acid) 

Yield  of  t«tra- 

Xo    i-rystallinc 

bromo  acid 

50% 

6% 

bronio  acid 

Prom  the  above  facts  it  may  be  concluded  that 
there  is  a  close  connection  between  the  properties 
of  the  thickened  linseed  oil  (soluble  in  acetone)  and 
poppyseed  oil  thickened  under  the  same  con- 
ditions. It  is  evident  that  the  linolic  acid  has 
undergone  some  modification,  because  although  the 


The  above  scheme  is  subject  to  possible  variation 
in  the  amount  of  the  acids  An  and  Aiv,  and 
expresses  the  change  in  properties  of  linolic  acid 
(unpolymerised ). 

In  ^•iew  of  the  results  obtained  from  the  study 
of  poppyseed  oil,  it  may  be  concluded  that  linseed 
oil  (thickened  and  soluble  in  acetone)  contain.s  the 
components  of  poppyseed  oil,  which  polymerises 
only  slightly  at  25(3°  C,  but  these  components 
have  undergone  isomeric  change.  The  chemical 
properties  of  thickened  linseed  oil  (soluble  in 
acetone)  are  similar  to,  and  in  some  respects 
identical  with,  those  of  heated  poppyseed  oil  under 
the  same  conditions.  When  linseed  oil  (soluble  in 
acetone)  is  heated  to  290°  C,  the  part  which  is  now 
insoluble  in  acetone  has  the  same  quadruijle 
molecule  as  in  the  case  of  poppyseed  oil. 

Titnij  Oil. 

It  has  been  observed  that  tung  oil  is  easily 
coagulated  Ijy  dimethyl  sulphate  to  give  a  dark- 
coloured  sohd,  which  changes  its  colour  to  yellow 
on  exposiu'e  to  air.  ^Moreover,  when  tung  oil 
is  warmed  ^\•ith  acetic  anhydride  and  after  cooUug 
a  fe«-  drops  of  dimethyl  "sulphate  are  added,  a 
fugitive,  reddish-purple  colour  is  produced  which 
resembles  the  rosin  coloration  in  the  Storch- 
Liebermann  test.  The  appearance  of  the  colom- 
is  accompanied  by  gelatinLsation  of  the  oil.  The 
Storch-Liebermann  test  with  tung  oil  gives  a 
reddisli   coloration,   which  is   much   less    int«nse 
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than  when  dimethyl  sulphate  is  used  instead  of 
Milphurif  acid.  Linseed  oil  with  dimethyl  sulphate 
ana  acetic  anhydride  give.s  n  greenish  colour. 

The  above  observation  may  be  considered  as 
evidence  of  tlie  formation  of  a  ring  substance 
before  f^clatinisation.  The  investigation  of  thick- 
ened tung  oil  is  in  progress,  and  the  results  will 
form  the  subjei-t  of  another  paper. 

SCHMART. 

(1)  Linseed  and  poppyseed  oils  contain  mixed 
glycerides  of  varianle  amounts  of  unsaturated 
acids,  in  addition  to  small  quantities  of  saturated 
glycerides,  the  acids  being  interchangeable,  and 
their  amounts  are  dependent  on  the  sources  and 
probably  on  the  ripeness  of  the  seed. 

(2)  Thickening  by  polymerisation,  without 
change  in  c'hemical  composition,  ociurs  when 
there  are  at  lea.st  two  pairs  of  douljly  linked  carbon 
atoms  in  the  molecules  of  the  acids  of  the 
glycerides. 

(3)  Before  polymerisation  occurs  there  is  a 
shifting  of  tlie  linkages  in  the  molecule,  and,  in 
the  ca«e  of  tung  oil,  there  is  some  slight  evidence 
of  ring  formation. 

(4)  The  thickening  is  due  to  polymerisation  of 
the  mixed  glycerides.  and  the  first  stage  is  the 
formation  of  a  product  insoluble  in  acetone,  which 
may  be  a  double  molecule  of  linked  glycerides  in 
the  case  of  linseed  oil,  or  a  quadruple  molecule  in 
poppyseed  oil. 

(5)  The  change  is  dependent  on  the  temperature, 
and  an  ec^uilibrium  is  established  when  50  %  of  the 
modification  has  been  formed. 

(ti)  At  higher  temperatures  the  final  stage  is  the 
formation  of  a  polymer  insoluble  in  light  petroleum 
which  seems  to  be  determined  in  linseed  oil  by  the 
linolenic  acid  glyceride. 

The  author  desires  to  express  his  thanks  to 
Messrs.  Mander  Brothers,  of  Wolverhampton,  for 
permission  to  publish  the  results  of  this  investiga- 
tion. 

Discussion. 

.\Ir.  F.  H.  Alcock  asked  what  was  the  cause  of 
the  opacity  in  tung  oil  varnishes  and  also  of  the 
offensive  smell  of  tung  oil  ?  Had  any  difference 
been  ob.served  in  the  behaviour  of  cold-drawn  and 
hot-drawn  linseed  oils  ? 

Mr.  CoTTEUiLL  inquired  as  to  the  method  of 
distinguishing  between  varying  samples  in  relation 
to  iodine   values. 

Dr.  MoKKKLL  explained  that  when  tung  oil  was 
exposed  to  light  it  passed  into  an  isomeric  modifica- 
tion which  was  very  easily  oxidised  to  a  white, 
insoluble  substance.  It  was  the  formation  of  this 
modification  and  its  subsequent  rapid  oxidation 
which  was  essentially  the  cause  of  the  opacity  of 
wood  oU  varnishes.  The  difference  between  cold- 
drawn  and  hot-drawn  linseed  oil  would  be  in  the 
amount  of  mucilage  present.  The  lin.seed  oil  and 
the  wood  oil  used  contained  no  rosin.  In  the 
coagulation  of  wood  oil  Ity  means  of  dimethyl 
sulphate  great  care  must  be  taken  in  handling  the 
reagent.  Arachis  oil  had  not  been  investigated. 
In  the  hexabromide  test  for  linseed  oil  the  hexa- 
bromo-acid  ought  to  be  separated  and  its  melting 
point  determined.  In  the  determination  of  the 
iodine  values,  all  values  oljtained  were  compared 
with  a  blank  determination  made  with  pure  olive 
oil  for  the  same  time  of  contact  with  the  Wijs 
solution. 
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PROF.    J.    W.    BAIN    IN   THE    CHAIR. 


THE  MANUFACTURE  OF  CONDENSED  MILK, 
MILK  POWDERS,  CASEIN,  ETC. 

DISCUSSION  OF  METHODS  OF  ANALYSIS. 

BY   R.    T.    MOHAN,    B.A.Sf. 

As  early  as  1810  an  English  Patent  was  granted 
to  De  Heine  covering  the  evaporation  of  part  of  the 
water  from  milk,  and  its  preservation  with  cane 
sugar.  Other  early  English  Patents  on  con- 
densed milk  were  granted  to  Newton  in  1835, 
(irimway  in  1847,  De  Lignac  in  1847,  and  in  France 
to  Appert  in  1827.  The  first  patent  for  a  vacuum 
pan  for  evaporating  milk  was  granted,  I  believe, 
to  Green  in  England  in  1813  (Eng.  Pat.  3754). 

The  object  of  these  early  inventors  is  clearly 
shown  in  Newton's  English  patent  No.  6787, 
1835,  which  reads  :  "  For  preparing  animal  mUk 
so  that  it  may  be  preserved  for  any  length  of  time 
with  its  nutritive  properties,  and  capable  of  being 
transported  into  any  climate  for  domestic  and 
medicinal  purposes  :  tliis  being  elTected  by  adding 
to  the  milk  a  certain  amount  of  sugar,  and  evapo- 
rating it  by  any  suitable  means,  using  only  a 
gentle  heat  to  quicken  the  operation.  It  may  be 
brought  to  the  consistency  of  cream,  honey,  or 
soft  paste,  or  even  into  dry  cakes.  Cocoa,  coffee, 
or  tea  may  be  evaporated  with  it." 

The  first  instance  of  the  successful  manufacture 
of  condensed  milk  on  a  commercial  scale  in  America 
was  in  1850  by  Gail  Borden,  founder  of  the  present 
firm  of  Bordens  (U.S.  Patent  15,553  in  1856; 
English  Patent  509,  1856).  Up  to  the  year  1861 
there  was  httle  demand  for  condensed  milk,  but 
during  the  civil  war  a  great  demand  was  created, 
and  from  that  time  on  it  has  steadily  increased. 

The  Anglo-Swiss  Condensed  Jlilk  Co.  was  started 
by  U.S.  Consul  Page,  of  Zurich,  Switzerland,  who 
first  made  the  product  in  1865,  and  in  1866  incor- 
porated the  Anglo-Swiss  Co.,  which  now  produces 
over  80  per  cent,  of  all  the  condensed  mUk 
manufactured  in  Australia  and  Europe. 

MOk  was  first  preserved  l)y  sterilisation  in  1856, 
and  vmsweetened  concentrated  milk,  or  what  is 
now  known  as  evaporated  milk,  was  first  success- 
fully manufactured  in  Highland,  IlUnois,  in  1885. 

The  U.S.  Census  Report  of  1909  shows  a  pro- 
duction of  214,518,310  lb.  of  sweetened  condensed 
milk,  and  280,278,234  lb.  unsweetened  evaporated 
milk,  increases  of  8%  and  154%  respectively  over 
1905.  The  1913  output  in  the  United  States 
amounted,  I  am  told,  to  about  250,000,000  cans  of 
sweetened  and  about  390,000,000  lb.  evaporated 

The  milk  supply  for  the  condensing  must  be 
ample  for  the  factory's  capacity,  and  must  be  of 
the  highest  quahty.  It  is  under  the  rigid  inspec- 
tion of  the  factory,  and  constant  inspection  is  also 
conducted  of  the  herds,  pastures,  barns,  and 
dairies.  Rigid  instructions  are  enforced  in  regard 
to  cleanUness  of  the  animals  and  dairies.  No  feed- 
ing or  other  operation  wiiich  would  raise  dust  is 
allowed  for  one  hour  i^revious  to  milking.  Strict 
instructions  are  issued  against  the  use  of  certain 
foods,  such  as  turnips,  garlic,  etc.,  and  only  limited 
amounts  of  ensilage  are  allowed.  Immediately 
after  milking  the  milk  is  cooled  and  aerated  by 
running  it  over  block  tin  coils  through  wliich  cold 
brine  or  water  circulates,  and  then  stored  in  a  cool 
place  till  brought  to  the  factory.     Each  can  as 
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delivered  at  the  factory  is  opened  by  the  receiver, 
who  is  able  to  detect  any  undesirable  odour  in  the 
milk.  In  addition  to  the  flavour,  the  temperature 
is  noted.  Tests  are  also  made  for  acidity,  any  mUk 
above  0-2%  being  usually  refused.  As  the  farmer 
is  usually  paid  on  the  basis  of  percentage  of  fat, 
a  small  sample  is  taken  each  day  and  tested  for 
fat,  or  sometimes  the  test  is  made  on  a  composite 
sample  of  a  week's  delivery,  the  sample  being 
preserved  with  mercuric  chloride. 

It  is  customary  to  make  frequent  bacteriological 
tests  on  the  supply  from  each  farmer.  A  good 
practical  test  for  the  number  of  organisms  present 
in  the  milk  is  the  reductase  test,  which  is  based  on 
the  fact  that  normal  cow's  milk  has  the  power  of 
decolorising  certain  dyestuffs,  the  time  of  decolorisa- 
tion  (reduction)  depending  on  the  number  of 
micro-organisms  it  contains.  The  test  is  con- 
ducted as  follows  : — 1  c.c.  of  methylene  blue 
solution  is  mixed  in  a  glass  tube  with  10  c.c. 
of  the  milk  to  be  examined,  2  c.c.  of  paraffin  oil 
is  floated  over  it  to  exclude  air,  and  the  tube  is  kept 
at  about  115°  F.  (46°  C).  If  the  dye  is  decolorised 
within  one  hour,  the  mUk  is  regarded  as  very 
bad  from  a  hygienic  standpoint  ;  if  decolorised 
within  3  hours  it  is  of  second  quality  ;  if  the  colour 
persists  for  more  than  3  hours  the  milk  is  good. 

Another  test  depends  on  the  decomposition  of 
hydrogen  peroxide  by  an  enzyme  present  in  mUk, 
known  as  catalase,  the  catalytic  power  of  which  is 
increased  by  the  bacteria  present.  This  method 
has  not  come  into  general  use  in  Canada. 

To  determine  the  nature  of  the  bacteria, 
so-called  "fermentation  tests"  are  applied.  The 
best  known  of  these  is  the  "  Wisconsin  curd  test," 
in  which  a  pint  of  milk  is  heated  in  a  sterUised 
jar  to  about  98°  F.,  10  drops  of  standard  rennet 
extract  is  added,  and  the  jar  is  closed  and  incubated 
for  about  eight  hours  at  98°  to  102°  F.  The  jar 
is  then  opened  and  the  odour  observed,  the  curds 
are  cut  with  a  knife,  and  the  appearance  is  noted. 
Good  clean  milk  contains  practically  no  organisms 
but  the  lactic  acid  bacteria,  which  produce  no  gas 
and  no  bad  odours,  and  the  curd  formed,  there- 
fore, should  have  only  an  occasional  irregular  hole. 
Milk  produced  under  insanitary  conditions  will 
produce  more  or  less  gas,  and  the  curds  will  be 
full  of  large  irregular  holes. 

Another  "fermentation  test"  is  conducted  by 
incubating  samples  of  the  milk  in  steriUsed  tubes 
at  about  100°  P.  After  twelve  hours  the  sampksare 
examined,  and  the  bacterial  content  of  the  milk 
is  judged  by  the  character  of  the  curd,  etc. 

The  milk  after  weighing  is  poured  through  a 
large  strainer  and  run  into  large  enamelled  vats, 
fitted  with  stirrers,  on  the  floor  below.  The  room  in 
which  these  vats  are  placed  is  kept  as  cool  as 
possible.  The  treatment  of  the  mUk  from  now  on 
depends  on  the  product  to  be  made. 

Condensed  milk. — The  Canadian  standard  is  not 
less  than  28  "/r,  of  mUk  soUds,  and  not  less  than 
7-7%  of  milk  fat.  The  last  inspection  of  mUk 
made  by  the  authorities  and  recorded  in  Bulletin 
257,  Inland  Kevenue  Dept..  shows  that  the  pro- 
duct on  the  market  complies  exceptionally  well 
with  this  standard. 

The  fresh  milk  is  drawn  from  the  receiving  vats 
into  large  copper  vats  known  as  fore-warmers, 
where  it  is  heated  after  addition  of  the  requisite 
amount  of  cane  sugar.  Some  of  the  fore-warmers 
are  heated  by  copper  jackets,  while  others  depend 
on  live  steam  from  an  open  pipe  ;  the  latter  method 
introduces  some  condensed  water  from  the  steam, 
but  the  amount  is  very  small.  The  amount  of 
sugar  added  varies  from  16  to  19  11).  to  100  lb.  of 
raw  milk.  In  some  cases  the  sugar  is  added  to  the 
whole  quantity  of  mUk  before  it  goes  into  the  pan, 
whilst  in  others  one-half  or  three-quarters  of  the 
milk  is  run  in,  and  the  sugar  added  to  the  remainder. 
The   temperature   to   which   the   milk    is   heated 


before  it  goes  to  the  pan  also  varies  in  different 
factories.  These  variations  by  different  operators 
are  mainly  directed  towards  overcoming  crystallisa- 
tion in  the  finished  product. 

The  inUk  is  now  sucked  into  the  vacuum  pan, 
and  the  "condensing"  operation  begins.  The  con- 
centration is  carried  out  at  a  vacuum  of  about 
28  in.  and  a  temperature  about  140°  F.  The 
vacuum  pans  used  are  single  type  evaporators  made 
of  copper,  round  at  each  end,  with  straight  sides. 
They  are  heated  by  a  steam  jacket  at  the  bottom 
and  also  internally  by  large  coils,  and  are  con- 
nected to  a  water-jacketed  condenser. 

The  "condensing"  takes  about  two  hours. 
Samples  are  drawn  off  at  frequent  intervals 
through  a  double  sealed  test  cup.  The  con- 
sistency is  tested  by  means  of  liydrometers,  the 
end  point  being  35°  to  36°  B.  ]More  oft«n,  how- 
ever, the  sample  is  cooled  to  70°  F.,  and  the  appear- 
ance and  the  way  the  milk  "  strings  "  are  noted. 
The  operators  get  quite  expert  in  judging  the  con- 
centration of  condensed  milk  in  this  way.  As  soon 
as  the  right  consistency  is  attained,  the  valves  are 
opened,  and  the  finished  product  is  run  into  ordin- 
ary milk  cans  (about  14  gallons),  which  are  then 
placed  in  a  shallow  iron  tank  through  which  cold 
water  circulates  ;  here  they  are  stirred  and  cooled, 
to  make  the  product  smooth  and  free  from  lumps. 
The  tanks  are  provided  with  a  series  of  cam  wheels, 
driven  from  a  central  shaft,  and  so  constructed  that 
the  mUk  cans  fit  rigidly  on  them.  A  stationary 
wooden  paddle  is  placed  in  each  can,  and  as  the 
cans  revolve  the  milk  is  stirred  and  cooled.  After 
cooling,  the  syrupy  product  is  filled  into  cans  and 
sealed.  This  product  is  not  sterilised,  preserva- 
tion being  dependent  on  the  low  percentage  of 
moisture  present  and  the  absence  of  air  in  the 
cans.  Table  1  shows  the  average  composition  of 
the  product  compared  with  that  of  other  evaporated 
mUks  and  milk  powders.  If  properly  made  and 
kept  air-tight,  it  keeps  for  several  years.  It  con- 
tains too  much  sugar  for  use  as  an  infant  food. 

Table  1. 

Average  composition  oj  condensed  milks. 


Pro- 

Lac- 

Cane 

Solids. 

Ash. 

Fat. 

tein. 

tose. 

sugar. 

% 

% 

% 

% 

% 

%    . 

Condensed  whole  milk 

72-6 

1-6 

10-0 

R-0 

12-0 

41-0 

Condensed  skim  milk 

70-0 

2-0 

1-0 

10-5 

14-5 

420 

Evaporated  milk 

26-3 

1-6 

7-9 

7-7 

9-1 

— 

Whole  milk  powder  . 

96-3 

5-6 

26-8 

32-0 

31-9 

— 

Skim  milk  powder  . . . 

91-7 

6-9 

1-7 

33-8 

49-3 

— 

The  product  obtained  as  outlined  is  made  from 
whole  mUk,  and  complies  with  the  standard  in 
every  way.  A  skmi  milk  product  is  also  made, 
but  this  is  always  sold  as  "skim  conden.sed  milk.'' 
It  is  manufactured  in  the  same  way.  (See  Table 
1  for  composition.) 

The  greatest  difficulty  in  the  manufacture  of 
condensed  milk  is  to  prevent  "  sandiness,"  due  to 
crystallisation  of  the  lactose  or  cane  sugar.  A 
decrease  in  concentration  to  prevent  this  is  im- 
possible, as  the  successful  keeping  of  the  product 
depends  on  its  having  less  than  30  %  of  moisture, 
and  to  effect  this  the  sugar  must  be  added  in  a 
proportion  to  give  about  41%  cane  sugar.  Over- 
concentration  and  the  use  of  too  much  sugar 
increase  this  sandy  condition,  but  even  with 
proper  conditions  of  amount  of  sugar  and  per- 
centage of  solids,  the  lactose  generally  crystaUises. 
Each  manufacturer  seems  to  have  his  own  method 
of  overcoming  this,  and  for  this  reason  practice 
varies  in  regard  to  the  method  of  and  time  of 
adding  sugar,  temperature,  etc.,  in  the  pan,  and 
the  method  of  cooling. 
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On  opening  a  can  of  condensed  milk  a  layer  of 
sugar  is  often  found  on  the  bottom.  This  may 
either  be  lactose  which  has  settled,  or  cane  sugar 
separated  out  owing  to  an  excess  being  used.  It 
is  not  detrimental  to  the  product,  except  that  the 
layer  of  milk  above  may  not  have  enough  solids 
to  preserve  it  as  long  as  it  should  be  kept. 

Another  defect  in  condensed  milk  is  so-called 
"  buttons."  On  opening  a  can  and  pouring  out 
the  content.s.  one  or  more  small  lumps,  varying  in 
size  from  a  pin-head  to  a  bean,  may  be  found, 
attached  to  the  side  of  the  can.  These  are  called 
"  buttons,"  and  are  not  easy  to  explain.  Some 
stat<'  that  tliey  are  insoluble  casein  compounds 
formed  l)y  the  action  of  tlie  metals  of  the  tin  plate. 
The  peculiar  feature,  however,  is  that  they  appear 
to  grow.  A  satisfactory  explanation  for  this 
trouble  is  yet  to  be  given,  I  believe. 

Occasionally  a  can  of  milk  is  found  to  be  in  a 
thick,  gelatinous  condition.  This  denotes  too 
much  milk  solids  and  not  eno\igh  cane  sugar  to 
make  a  syrup. 

Other  defects  are  rancidity,  brown  colour,  blown 
tins,  or  putrid  odour.  These  conditions  are  due 
to  too  low  percentage  of  solids  to  prevent  bacterial 
changes,  but  at  most  they  are  rarely  very  marked 
until  the  milk  is  from  2  to  4  years  old. 

Thus  it  is  seen  that  the  manufacturer  is  faced 
with  a  difficulty  as  regards  this  product.  Too 
little  sugar  may  result  in  a  gelatinovis  product  or 
one  that  will  not  keep,  whilst  too  much  may  cause 
excessive  "  sandiness  "  and  separation. 

Evaporated  milk  in  Canada  is  defined  as  milk 
from  which  a  considerable  portion  of  water  has 
been  evaporated,  and  contains  not  less  than  26% 
of  milk  solids,  and  not  less  than  7-2%  of  milk  fat. 
This  product  therefore  does  not  contain  any  added 
sugar,  and  is  preserved  by  sterilisation. 

The  milk  is  drawn  from  the  receiving  tanks  into 
the  fore-warmers  as  before.  Here  it  is  brought  to 
a  boil,  and  then  drawn  into  the  pan  and  condensed 
as  before,  the  operator  drawing  off  an  occasional 
sample,  and  testing  the  solids  by  hydrometer  ; 
when  the  proper  density  is  reached  the  valves  are 
opened,  and  the  milk  is  run  over  a  series  of  cooling 
coils  to  prevent  any  rapid  multiplication  of 
organisms.  From  the  coolers  the  milk  mns  into 
large  copper  vats,  and  a  sample  is  tested  for  fat 
and  solids.  If  these  tests  are  satisfactory,  the 
milk  is  next  homogenised  by  breaking  up  the  fat 
gloljules  into  very  minute  particles,  and  mixing 
them  so  intimately  with  the  caseous  matter  of  the 
milk  that  the  cream  does  not  rise  to  the  top.  It 
is  claimed  that  homogenising  makes  the  milk  more 
digestible.  This  process  is  accomplished  by  heating 
the  milk  to  about  185°  P.,  and  forcing  it  tlirough 
fine  metal  capillary  tubes  under  a  pressure  of  about 
250  atmospheres  against  a  conical  surface  of  agate 
or  metal.  Homogenised  milk  cannot  be  separated 
by  means  of  a  separator.  From  the  homogeniser 
the  milk  goes  to  the  filling  machines,  where  it  is 
run  into  ('ans,  which  are  sealed  and  transferred  to 
the  steriliser.  The  sterilisers  are  large  circular 
iron  drums,  with  a  revolving  framework  inside. 
The  cans,  in  crates,  are  pla<,-ed  in  compartments 
of  the  revolving  framework.  When  filled,  the 
door  is  closed,  the  retort  nearly  filled  with  water, 
and  the  temperature  raised  to  the  desired  point 
and  maintained  for  the  necessary  time,  the  can 
revolving  all  the  time.  The  steam  is  then  turned 
off,  and  cold  water  run  in  till  the  cans  are  cold. 
The  time  and  temperature  are  very  important, 
and  are  very  variable,  so  that  this  part  of  the  work 
is  in  charge  of  experts.  The  factors  governing  the 
sterilisation  are  acidity,  solids,  fat  content,  the 
season  of  the  year,  and  size  of  cans.  Milk  of  high 
acidity  (over  0-4%)  will  easily  curdle  with  high 
temperature,  hence  the  reason  for  keeping  the 
acidity  as  low  as  possible  on  the  fresh  supply. 
The  effect  of  acidity  on  the  mUk  is  shown  by  Table  2 


made  from  actual  experiment.  The  same  milk 
was  used  in  each  instance,  and  the  same  tempera- 
ture and   time. 


T.\BLE    2. 
Effect   of    increased   acidity   on   milk. 
0-17%  lactic  acid. 


Fresh   jh  ilh 


Concentration. 

Acidity. 

Condition  of  milk. 

1-58  :  1 
1-74:  1 
1-90  :  1 
1-99  :  1 
2-11  :  1 
2-2S  :  1 

0-30 
0-34 
0-40 
0-43 
0-48 
0-54 

Not  precipitated 

Small  lumps  of  cur<l 
l*rge      „           „ 

Note. — Chemical  changes  during  concentration  and  sterilisa- 
tion apparently  affect  the  acidity. 

Milk  of  different  seasons  will  stand  different 
temperatures,  fortunately  the  highest  in  the 
summer.  The  fresh  milk  varies  in  composition 
with  the  seasons,  and  hence  the  concentration  also 
has  to  be  varied  to  bring  the  product  up  to 
standard.     Table  3  illustrates  this  : — 

Table  3. 
Variation  in  concentration  with  seasons. 


Solids  in 
fresh 
milk. 

Concen- 
tration. 

Solids  in 

condensed 

milk. 

Condition 
of  condensed 
milk. 

June   

August    

November 

12-68 
11-75 
13-40 

2-00:1 
2-21  :  1 
1-99  :  1 

25-38 
26-01 
26-62 

Smooth. 

no 
separation 

or 
curdiness. 

Note. — Lower    concentration    causes    separation    of    fat,    and 
higher  causes  curdy  milk. 

In  most  factories  it  is  customary  to  make  a 
trial  sterilisation  on  a  small  batch  to  see  what 
temperature  the  mUk  will  stand  before  it  curdles. 
To  do  this  a  small  steriliser  is  built  on  the  same 
plan  as  the  large  one,  and  holding  half  a  dozen 
cans.  ThemUkissterilisedat235°to240°F.  (113°— 
116°  C.)  for  about  30  minutes.  The  milk  is  next 
shaken  to  make  it  smooth  and  uniform.  About 
4  dozen  cans  are  fitted  into  crates,  and  placed  in 
a  machine  which  has  a  very  rapid  oscillating 
motion  for  one  to  three  minutes,  depending  on  the 
milk.  After  shaking,  the  milk  is  stored  in  a 
warm  place  (pratitically  a  large  inculjator)  for 
about  three  weeks  prior  to  shipping.  Ajiy 
"  leaks  "  or  "  swells  "  are  then  picked  out,  and 
the  good  cans  are  labelled,  cased,  and  shipped. 

This,  therefore,  is  a  product  which  is  desirable 
from  every  standpoint,  handled  under  sanitary 
conditions,  and  completely  sterilised.  It  is  a  con- 
centrated whole  milk  product  containing  no 
adulterants,  and  finds  a  ready  use  for  general  and 
for  infant  feeding. 

Absolute  cleanliness  is  maintained  in  the 
factories.  All  pipes  are  cleansed  daily  with  hot 
soda  solution  and  then  with  live  steam,  and  the 
vats,  coolers,  and  vacuum  pans  are  scalded, 
scrubbed,  and  sand-papered  every  day. 

Defects. — Swells,  flat  sours,  and  sweet  curdling 
in  evaporated  milk  are  due  to  under-sterilisation. 
Curdiness  (other  than  sour  curd)  is  due  to  pre- 
cipitation of  the  curd  as  a  hard  mass  under  the 
action  of  the  heat  on  a  product  of  high  solids  and 
acidity.  The  hard  grains  sometimes  found  in  the 
bottom  of  the  cans  consist  of  mineral  matter, 
mostly  calcium  phosphate,  precipitated  owing  to 
over-concentration. 
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Plain  condensed  milk  is  milk  evaporated  about 
4:1,  which  Is  filled  into  barrels,  and  used  within  a 
day  or  so  by  ice  cream  manufacturers  and  con- 
fectioners. 

Analysis  of  condensed  milk. 

Sampling. — In  the  evaporated  or  unsweetened 
variety  there  is  little  difHculty  in  getting  an  uniform 
sample  from  the  can,  as  it  is  only  necessary  to 
stir  it  thoroughly.  However,  the  condensed  or 
sweetened  variety  presents  a  possibility  of  error, 
especially  when  the  sugar  has  settled.  The  best 
method  of  sampling  in  this  case  is  to  transfer  the 
whole  contents  of  the  can  to  a  large  mortar,  and 
thoroughly  grind  and  mix  it  ;  a  40  %  solution  is 
then  prepared  and  analysed. 

Solids. — For  the  sweetened  condensed  mUk  a 
quantity  of  the  40  %  solution  is  evaporated  to 
dryness,  in  vacuo,  or  in  a  McGill  oven  (in  which 
the  product  is  dried  in  a  current  of  air  at  70°  C). 
Drying  to  a  constant  weight  on  a  steam  bath  or 
in  an  ordinary  air  oven  does  not  ensure  accurate 
results,  as  the  solids  seem  to  retain  a  small  pro- 
portion of  the  moisture  with  great  tenacity,  and 
if  dried  too  long  undergo  chemical  changes. 

For  the  unsweetened  or  evaporated  milk  two 
methods  are  available,  one  Ijy  taking  the  specific 
gravity  of  the  40%  solution  and  calculating  the 
solids  by  formula,  the  other  by  evaporation  a;id 
weighing.  For  taking  the  gravity  hydrometers 
with  special  scales,  called  lactometers,  are  used. 
The  two  most  common  are  the  New  York  Board 
of  Health  and  the  Quevenne  lactometers.  In 
Canada  the  former  is  used  almost  entirely.  The 
formula  used  to  calculate  the  solids  is  : — 
S  ==  1-2F  +  0-25  (G — 1000)  +  014,  where  S  is 
the  percentage  of  solids,  F  the  fat.  and  G  the 
specific  gravity  referred  to  water  as  1000. 

This  gives  good  results,  but  only  providing 
the  fat  has  been  determined  accurately.  It  is 
obvious,  therefore,  that  this  method  camiot  be 
relied  on  entirely,  and  a  quantity  of  the  milk 
must  be  dried  in  vacuo  and  the  residue  weighed. 

Ask  is  determined  by  Ijurning  the  residue  after 
evaporating  the  milk  for  solids.  A  temperatiu'e 
sufficiently  high  to  volatihse  the  chlorides  must  be 
avoided. 

Protein  is  determined  by  the  usual  Kjeldahl 
method.  The  conversion  factor  is  somewhere 
between  6-25  and  704.  Provisionally  the  factor 
6-38  is  used. 

Sugar. — In  evaporated  milk  the  only  sugar 
present  is  lactose,  and  this  is  determined  either 
by  the  polarinieter  or  by  the  gravimetric  Felding 
process. 

In  the  condensed  mUk  there  is,  in  addition  to  the 
lactose,  a  large  percentage  of  cane  sugar,  and 
accvu-ate  results  are  difficult,  co-operative  work  by 
the  U.S.  Association  of  Agricultural  Chemists  on 
the  same  samples  having  shown  results  for  lactose 
varvingfrom  S)-74°o  to  V2,-0i}%,  and  for  cane  sugar 
from  4:500%  to  46-74%. 

The  author  has  had  a  bat<:h  of  milk  prepared 
specially,  and  from  the  weight  before  and  after 
concentration  calculated  what  the  composition  of 
the  finished  product  should  be  :  invariably 
analysis  showed  a  little  more  lactose  and  a  little 
less  cane  sugar  than  there  should  be.  It  was  thought 
possiljle  that  in  the  concentration  there  was  a 
slight  inversion  of  the  cane  sugar,  making  it  appear 
to  be  lactose,  but  from  experiments  on  mixtures 
of  cane  sugar  and  lactose  under  similar  conditions, 
it  is  certain  that  no  change  takes  place. 

Fat. — The  determination  of  fat  is  by  far  the 
most  important  of  all,  and  it  is  most  difficult  to 
get  accurate  and  concordant  results. 

Table  4  will  show  some  results  obtained  by 
iliffcrent  methods.  These  results  0)\ly  deal  with 
evaporated  milk,  as  the  condensed  milk  requires 
<lifferent  treatment. 


Table  4. 
Determinations  in  Fat  by  Different  Methods. 


Ether 

Calcnlated  fat. 

Babcock. 

extraction. 

Rone-Oottlieb. 

% 

% 

/o 

% 

7-25 

6-9 

6-83 

6-87 

7-98 

7-7 

7-46 

7-78 

8-74 

8-1 

8-13 

8-26 

9-U 

8-7 

8-33 

8-90 

9-70 

9-1 

8-67 

9-40 

10-35 

10-3 

9-13 

10-07 

Average  8-86 

8-46 

8-09 

8-55 

The  most  reliable  of  these  methods  is  the  Rose- 
Gottlieb,  but  tliis  averages  0-31%  fat  low.  The 
reason  for  these  differences  lies  in  the  physical 
change  which  the  milk  has  undergone  during  the 
concentration,  homogenising,  and  the  sterilisation. 
The  casein  has  been  invisibly  precipitated  into  an 
insoluble  curd,  and  each  very  minute  particle  of 
precipitated  casein  encloses  a  small  amount  of  fat. 
In  order,  therefore,  to  extract  all  the  fat  it  is 
necessary  to  dissolve  completely  the  curd  and 
liberate  the  fat.  To  this  end  many  modifications 
and  new  methods  liave  been  proposed.  With  one 
or  two  exceptions  these  are  not  feasible. 

In  the  ordinary  Babcock  method  it  is  almost 
impossible  to  get  a  clear  fat  column ;  the  acid 
appears  to  char  the  milk  to  a  greater  or  less  extent, 
depending  on  the  concentration,  season  of  the 
year,  etc.  The  only  rapid  and  accurate  modifica- 
tion known  to  me  is  as  follows  : — 4-5  grms.  of 
the  milk  is  accurately  weighed  into  an  ordinary 
Babcock  test  bottle,  17.5  c.c.  of  water  added,  and 
thorougldy  mixed.  Then  17 '5  c.c.  of  concentrated 
sulphuric  acid  is  added  and  mixed  to  dissolve  the 
curd  completely,  and  the  mixture  is  centrifuged  for 
five  minutes.  The  bottles  are  flUed  to  the  neck 
with  hot  half-strength  sulphuric  acid,  centrifuged  _ 
again  for  2  minutes,  fiUed  to  the  top  of  the  gradua- " 
tions  with  boiling  water,  centrifuged  for  1  minute, 
and  the  fat  cohmin  read  at  18,5°  F.  This  reading 
multiphed  by  four  gives  the  percentage  of  fat  in 
the  evaporated  milk.  The  important  points  to  be 
observed  in  this  method  to  obtain  a  clear  fat 
column  and  complete  recovery  of  the  fat,  are 
correct  dilution  of  the  mUk  (4:1)  before  adding 
the  strong  acid,  and  the  addition  of  hot  half- 
strength  acid  in  place  of  water  after  the  first 
centrifuging. 

Table  5. 
Fat  by  modified  methods. 


Calculated  fat. 

Modified 
ether  extraction.        Modified  Babcock. 

7-25 
7-98 
8-74 
9-14 
9-70 
10-35 

7-20 
8-00 
8-75 
9-20 
9-65 
10-40 

7-30 
7-98 
8-68 
9-20 
9-60 
10-40 

Average      8-86 

8-66 

8-86 

In  the  gravimetric  methods  it  is  also  necessary 
first  to  remove  the  caseous  matter,  and  then  extract 
the  fat.  This  is  best  done  by  the  following  method. 
A  weighed  amount  of  the  evaporated  milk  diluted 
4  :  1  is  absorbed  on  a  filter  coil  free  from  fat,  placed 
in  an  extraction  cone,  and  without  any  preUminary 
drying  extracted  in  a  Soxhlet  apparatus  mth  1  % 
acetic  acid  for  two  hours.  This  removes  most  of 
the  protein  matter.     The  cone  is  washed  with  hot 
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water  to  remove  the  acetic  acid,  dried  in  an  air 
oven  at  100^  (".  for  six  or  eight  lioiirs,  and  ex- 
tracted for  eiulit  liours  with  ether  in  tlie  ordinary 
way,  and  tlie  extracted  fat  weij2;lied. 

The  reliatiiUty  oi  these  modified  methods  is 
shown  in  TaMe  '>. 

In  determining  the  fat  in  conden.sed  milk  there 
is  an  added  dillirnUy  of  the  presence  of  cane  sugar. 
J''or  gravimotrir  estimation  the  modified  ether 
extraction  met  hod  described  above  is  to  be  recom- 
mended. l'\>r  a  rapid  centrifugal  method,  the 
following  modification  (bv  Leach)  gives  fair  results  : 
15  CO.  of  tlie  10  °o  soluiion  of  condensed  milk  is 
measured  into  a  Habcock  l)oltle,  and  enough  of  a 
copper  sulphate  solution  is  added  to  precipitate  the 
proteins.  The  l)ottlo  is  then  centrifuged,  and  the 
precipit<"ited  proteins  carry  tlie  fat  to  the  bottom 
of  the  bottle.  The  clear  liquid  above  is  then  drawn 
oft  by  means  of  a  pipette  having  a  wisp  of  cotton 
wool  over  the  end  to  prevent  any  of  the  precipitate 
being  withdrawn,  and  the  remaining  fat  and  pro- 
t«in  is  thorouglily  mixed  with  water  and  again 
centrifuged.  This  operation  is  repeated  until  the 
sugar  has  all  bc-en  removed.  17"5  c.c.  of  water  is 
added  to  the  precipitat<>,  the)i  17-5  c.c.  of  strong 
sulphuric  acid,  and  the  operation  continued  as  in 
the  ordinary  Babcock  test.  This  method  eliminates 
the  trouble  due  to  charring  of  the  sugar,  but  still 
has  the  defects  connected  with  the  Babcock  test 
when  used  for  evaporated  milk. 

Milk  powiltrs.  —  In  making  these  the  difficulty 
has  been  to  produce  a  powder  which  when  mixed 
with  water  would  produce  a  fluid  similar  to  milk 
in  appearance,  flavour,  and  physical  properties. 
Many  methods  have  been  tried,  and  numerous 
patents  granted,  l)ut,  with  one  or  two  exceptions, 
there  has  been  little  success.  The  two  most 
successful  processes  are  by  drying  on  steam-heated 
rolls,  and  l>y  spraying  the  milk  into  a  tower. 

In  the  roller  system,  the  milk  is  run  on  to  steam- 
heated  metal  rolls,  generally  in  vacuo.  The  dried 
powder  is  scraped  ofl  the  rolls,  and  ground.  The 
resultant  powiler.  while  fairly  good,  is  not  as 
.soluble  as  it  should  l)e. 

The  spraying  system  has  been  more  successful. 
The  milli  is  first  reduced  in  a,  vacuum  pan  to  about 
one-fifth  of  its  volume.  It  is  then  atomised  into  the 
top  of  a  hot  chamber,  the  moisture  being  removed 
while  the  fine  p.articK's  of  milk  are  falling  to  the 
floor.  The  dried  product  accumulates  on  the  floor 
as  a  very  dry  tlour.  and  needs  no  grinding.  The 
powders  produced  by  these  spraying  systems  are 
excellent,  and  find  a  ready  use  mth  liakers,  con- 
fectioners, etc.      For  composition  see  Table  1. 

Tliese  proiluct-s  are  analysed  l)v  making  a  solu- 
tion the  strength  of  ordinary  mi{k,  .ind  analysing 
this.  All  th-' difflculties  merdioned  for  the  analysis 
of  evaporated  milk  ,are  also  met  with  in  this 
I)roduct. 

Cascii).  Wlieu  the  milk  supply  is  too  heavy  to 
be  handled  fiy  the  evaporators,  it  is  usual  to  .skim 
the  mih;,  ship  the  cream  in  to  the  cities,  and  pre- 
pare casein  from  the  skim  milk.  The  present  uses 
of  casein  are  numerous  and  increasing.  They 
include  paints,  rh-essing  for  textiles,  cements  and 
mucilages,  plastic  ma.sses,  sizing  for  paper,  food 
products  (under  trade  names  such  as  Sanatogen), 
and  many  others. 

The  casein  content  of  ordinary  cow's  milk 
averages  '.i-'Z^'a.  It  is  easily  precipitated  by  acids. 
Technically,  it  may  be  made  by  spontaneous 
souring  of  the  milk,  or  more  often  by  the  addition 
of  acids,  as  hydrochloric,  sulphuric,  or  acetic  acid  ; 
also  fey  preci[>itation  l)y  rennet.  Combinations  of 
these  methods  are  also  used,  the  casein  lieing  some- 
times dissolved  in  alkali  and  re-precipitated  by 
another  acid.  Many  patents  cover  the  manufac- 
ture of  this  produ(^t,  each  one  of  which  has  its  own 
special  claims.  The  casein  is  washed  and  dried 
on  trays,  preferably  in  a  vacuum  drier.  It  is 
then  ground. 


Tlie  trade  in  America  is  controlled  by  two  com- 
panies, the  Union  ('a.sein  Company  and  the  Casein 
Company  of  .Vmeiica,  both  of  wliich  manufacture 
many  products  from  the  raw  matt^rial. 

Those  specially  interested  in  casein  and  its  com- 
pounds are  referred  to  Robert  Scherer's  book  on 
'  Casein  :  It«  Preparation  and  Technical  Utilisa- 
tion." 

Not  infrequently  the  whey  (after  the  separation 
of  the  casein  l)y  rennet)  is  evaporated  down,  and  the 
lactose  obtained.  Processes  similar  to  the  manu- 
facture of  ordinary  sugar  are  used. 
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PRODUCTION    OF    NITRATES    FROM    AIR,  WITH 

SPICCIAL  REFERENCE  TO  A  NEW  ELECTRIC 

FURNACE. 

KY  E.   KILBURN  SCOTT,   A.M.INST.C.E.,  M.I.E.E. 

la  papors  on  the  "  manufactiiro  of  nitrates  from  the 
atmosphere "  read  before  the  British  Association,  in 
August,  1911,  and  before  the  Royal  Society  of  Arts,  in 
May,  1912,  I  jiointcd  out  that  we  were  entirely  dependent 
upon  raw  material  from  oversea  from  which  to  make 
explosives,  and  in  case  of  war  might  bo  in  a  serious  position, 
and  I  urged  the  necessity  of  starting  tho  production  in 
this  country  of  nitrates  from  air  by  elcetrieity. 

Messrs.  A.  McDougall  and  F.  Howies,  of  Manchester,  first 
made  nitric  acid  from  the  air  in  a  practical  way  about 
a  dozen  years  ago,  but  Norway  has  the  honour  of  making 
the  process  a  commercial  success.  Professor  Birkeland 
and  Dr.  S.  Eyde  being  priaeipally  responsible. 

Although  the  first  installation  in  Norway  of  about  160 
horse-power  was  only  started  about  ton  years  ago,  tho 
business  has  gone  ahead  with  such  leaps  and  bounds  that 
nearly  a  quarter  of  a  million  horse-power  is  employed 
for  making  nitric  acid  from  the  air,  in  that  country  alone. 
Some  of  the  furnaces  take  over  400U  H.P.,  and  one 
factory  absorbs  140,000  H.P.,  whilst  another  of  120,000 
H.P.  is  being  built. 

For  several  years  I  have  been  at  work  on  the  problem 
of  evolving  a  new  furnace  to  work  with  three-phase 
alternating  current,  also  a  system  of  working  a  complete 
plant  with  a  view  to  obtaining  better  yields  than  are 
obtained  by  tho  present  single-phase  furnace  plants 
abroad.  I  propose  to  give  some  particulars  of  the  furnace 
and  method  of  working. 

All  nitrogen  fixation  furnaces  have  electrodes  of  metal 
between  which  alternating  current  arcs  are  formed. 
These  arcs  are  '  blown  "  into  flames  by  a  magnetic  field 
or  an  air  blast,  and  provision  is  made  for  the  passage  of 
largo  quantities  of  air  through  these  flames. 

Owing  to  tho  great  heat  of  tho  electric  arc,  and  possibly 
also  to  electronisation,  some  of  the  air  is  acted  upon  and 
the  nitrogen  and  oxygen  combine  to  form  nitric  o.xide. 
A.S  this  gas  dissociates  unless  it  is  immediately  cooled,  it 
is  necessary  to  provide  a  cooling  zone  in  close  proximity 
to  the  flames  and  airange  for  tho  gas  to  enter  that  as 
quickly  as  possible. 

The  principal  points  to  bo  considered  in  the  design  of  a 
furnace  are  : — 

First.  To  ensure  that  as  much  of  tho  air  as  possible  is 
Ijrought  into  contact  with  the  arc  flames. 

Serond.  To  remove  quickly  and  cool  tho  fixed  gas. 

Third.  To  ilisposc  the  electrodes  so  as  to  minimise 
adjustment  and  renewals. 

Fourth.  To  [irovide  automatic  regulation  of  current  and 
continuity  of  working. 


114 


SCOTT— PRODUCTION    OF    NITRATES    FROM    AIR. 


[Feb.  15,  1916. 


Before  proceeding  to  describe  my  own  furnace  it  will 
be  an  advantage  to  describe  briefly  those  in  use  abroad. 

The  Birkdand-Eyde  Furnace. 

The  best-known  furnace  is  that  due  to  Birkeland 
and  Eyde.  At  the  Notodden  works  in  Norway  there  are 
32  of  them  of  600  to  1000  K.W.  each,  and  at  the  Saaheim 
works  there  are  8  of  3500  K.W.  each.   The  furnace  consists 


naces  aie  connected  in  delta  as  shown  in  Fig.  2.  The 
full  voltage  between  phases  is  available  at  the  terminals 
of  each  furnace,  and  at  Notodden  thi-s  is  5500  and  at 
Saaheim  1 1 ,000  volts. 

A  peculiar  feature  of  the  arc  flames  of  this  furnace 
is  that  in  moving  along  the  electrodes  they  do  not  do 
so  concentrically  but  somewhat  as  shown  by  the  circular 
broken  lines  indicated  diagramniatically  in  Fig.  1e. 


Dynamo 


Onf  /i  flare 
o/  A/fernafor . 


/Iirlnler 


no.  lA.  FIO.  IB. 

Birkeland-Eydc  single-phase  furnace  with  magnetic  field  for  blowing  the  arc  flame. 


of  steel  castings  built  up  as  shown  in  Fig.  1a  and  having 
between  them  a  cylindrical  structure  of  firebrick,  shown 
in  black,  with  a  disc-shaped  chamber  in  the  centre.  Air 
enters  by  a  pipe  at  the  base  of  the  furnace  and  passes  into 
the  central  chamber  by  means  of  a  large  number  of  small 
holes.  After  flowing  radially  through  the  central  reaction 
chamber  it  collects  in  a  circular  channel  just  inside  the 
periphery  of  the  furnace  aitft  passes  to  the  outlet  pipe 
and  away.  Two  U-shaped  electrodes  project  horizontally 
into  the  disc  chamber  from  each  side,  as  shown  in  Fig.  1b. 
They  are  made  of  copper  tubes  li  in.  diam.  and  about 
\  in.  thick,  and  the  total  length  of  each  tube  before  being 
bent  into  shape  is  about  20  feet.  Each  electrode  is 
adjustable  vertically  and  sideways.  Arcing  tips  of  ccpper 
are  attached  to  the  rounded  ends  of  each  tube,  and  these 
tips  are  spaced  about  one-third  of  an  inch  apart  when  in 
the  normal  position.  Cold  water  circulates  through  each 
electrode  in  insulated  pipes,  as  indicated  by  the  arrows 
in  Fig.  1b. 

It  is  a  peculiarity  of  this  furnace  that  both  alternating 
current  and  direct  current  are  used.  The  former  is  for 
the  arc  and  the  latter  for  the  powerful  electric  magnet, 
the  north  and  south  poles  of  which  are  shown,  in  Fig.  lA, 
embedded  in  the  firebrick  lining.  The  direct  current 
supply  is  indicated  at  the  top  of  Fig.  1a,  and  the  alternating 
current  single-phase  supply  at  top  of  Fig.  1b. 

The  magnetic  field  is  at  right  angles  to  the  electrodes, 
and  consequently,  when  alternating  currents  flow,  the 
magnetic  field  blows  or  deflects  the  arcs  outwards  into  the 
disc-like  chamber.  As  each  electrode  is  alternately 
positive  and  negative,  the  arc  flames  are  projected  rapidly 
first  to  one  side  and  then  to  the  other,  so  that  to  the 
eye  there  appears  to  be  a  constant  circular  sheet  of  flame. 
In  the  1000  K.W.  furnaces  the  flame  is  about  %\  ft.  diameter 
and  in  the  3500  K.W.  furnaces  8  ft.  diameter.  The  pole 
faces  are  about  25  cm.  apart,  and  the  magnetic  field 
is  about  5000  C.G.S.  lines  per  sq.  cm.,  consequently  very 
large  magnetising  coils  are  necessary,  and  about  10%  of 
the  total  energy  is  required  to  excite  them. 

It  should  be  especially  noted  that  this  furnace  works 
with  •'!i'«(7?e-phase  alternating  current,  and  therefore  on  a 
three-phase  circuit  the  furnaces  must  be  used  in  sets  of 
three.  The  design  is  such  that  it  is  not  possible  to  utilise 
all  the  three  phases  in  a  single  furnace.     The  three  fur- 


As  the  cooling  air  is  the  controlling  factor  it  is  not 
possible  to  preheat  that  which  enters  the  arc  flame  at  the 
centre. 

At  the  International  Congress  of  Applied  Chemistry  in 
1912  Dr.  Samuel  Eyde  gave  the  temperature  of  the  flames 
as  2500°  C.  to  3000"  C,  and  the  temperature  of  the  escaping 
gases  between  800°  and  1000°  C.  He  also  stated  that  the 
most  exposed  parts  of  the  electrodes  of  the  furnace  require 
to  be  changed  every  third  or  fourth  week  and  the  lining 
every  fourth  to  sixth  month.  Each  of  the  furnaces  at 
Saaheim  is  said  to  take  just  under  2000  cub.  feet  of  air 
per  minute. 


Fio.  2. 
Tliree  Birkcland-Eyde  furnaces  connected  in  delta. 

The.  Sehonherr-Hessberger  Furnace. 
This  furnace  is  used  at  the  C'hristiansand  works  of  the 
Badische   Anilin  und  Soda   Fabrik,   whore  there  are   12 
furnaces  of  450  K.W.  each  ;    at  the  Saaheim  works  there 
are  96  of  1000  K.W.  each. 
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The  iippai-rttus  consista  of  four  annuliir  steel  tubes 
arranged  vertically  aa  shown  in  Fig.  3.  The  outer  tube  is 
about  3  feot  diameter,  is  made  of  plates  riveted  together, 
and  is  line<l  with  firebrick.  The  innermost  tube,  about 
6  in.  diameter,  forms  the  reaction  chamber,  and  up  the 
centre  a  standing  are  flanie  is  maintained  by  means  of  a 


'^r*w  M>r/fe«> 
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FIO.  3. 

Schtiiihcrr-nesaberKer  single-phase  (uiiiare,  with 
combined  prehcater. 


whirling  current  of  air.  The  air  inlet  and  outlet  tubes 
are  so  arranged  that  outgoing  hot  gases  preheat  the 
incoming  air  as  indicated  by  the  arrows  in  Fig.  3.  It  is 
therefore  a  furnace  and  a  preheater  combined.  By 
mean.s  of  a  number  of  tangentially  arranged  air  inlets 
at  the  bottom  of  the  reaction  tube,  the  air  is  given  a 
whirling  motion,  which  helps  to  keep  the  arc  flame  in  the 
centre  of  the  tube.  The  pressure  of  the  air  at  the  bottom 
is  equal  to  50  to  100  cm.  of  water. 


The  bottom  electrode  consists  of  an  iron  rod  insulated 
from  the  furnace.  It  passes  through  a  water-cooled 
copper  glan<l,  and  as  it  burns  away  is  pushed  upwards, 
fresh  rods  being  screwed  on  as  required  to  give  con- 
tinuity of  working. 

The  arc  is  started  by  moans  of  a  lover  (marked  Z  in 
Fig.  3),  which  is  momentarily  placed  between  the  bottom 
electrode  and  the  reaction  tube,  the  latter  being  of  course 
at  earth  potential.  The  wliirling  air  current  then  extends 
the  arc  upwards  to  a  water-cooled  electrode,  K,  at  the  top. 
The  top  of  the  arc  plays  about  inside  this  electrode, 
and  pits  the  surface. 

Some  of  the  air  comes  in  contact  with  the  arc  flame 
and  is  converted  into  nitric  oxide,  and  at  the  top,  where 
the  arc  strikes  from  the  centre  to  the  side,  tho  fixed  gas 
mixes  with  the  rest  of  the  air  that  is  whirling  past.  This 
and  the  water  jacket  of  tho  electrode  act  as  the  cooling 
zone.  Experience  has  shown  that  good  yields  of  gas 
can  be  obtained  when  the  air  travels  parallel  to  the 
arc.  Tho  furnaces  are  connected  in  star  as  shown  in 
Fig.  4. 


Fia.  4. 

Three  Schonherr-Hessbcrger  furnaces  connected 

in  star. 

Although  claims  for  three-phase  working  are  made 
in  the  Schonherr  patent  and  three  arc  flames  are  shown 
inside  one  tube,  they  could  not  work  that  way,  as  they 
would  collapse  together.  Also  it  would  bo  impossible 
to  have  three  separate  whirling  air  currents  in  one  tube. 

As  compared  with  the  Birkeland-Eyde  furnace,  the 
Schonherr-Hessberger  has  tho  advantage  of  using  only 
one  kind  of  electric  current,  and  there  is  thus  Icsseleetncal 
gear.  Other  things  being  equal  the  energy  required  for  a 
given  output  of  gas  should  be  less,  and  in  actual  practice 
this  appears  to  be  the  case.  ,      j. 

The  450  K.W.  furnaces  at  Christiansand  have  standing 
arcs  about  15  feet  long  and  the  1000  K  W.  furnaces  at 
Saaheim  have  arcs  about  20  feet  long.  This  makes  the 
furnaces  verv  long  and  dim™lt  to  repair,  e.g.,  those  at 
Saaheim  are  "about  40  feet  high. 

The  relatively  great  height  of  the  furnace,  combined 
with  the  difficulty  of  maintaining  so  long  an  arc,  presents 
considerable  mechanical  and  electrical  difficulties  in 
building  for  large  powers.  That  is  partly  why  the  furnaces 
at  Saaheim  are  only  for  1000  K.W.,  whilst  the  Birkeland- 
Evds  furnaces  are  of  3.'i00  K.W.  .    .  

This  question  of  the  limiting  size  of  furnace  is  important 
because  it  would  appear  that  the  larger  the  furnaces  the 
better  the  yield  for  a  given  amount  of  electrical  energy 
and  for  a  given  expenditure  in  furnace  plant  Ihis  is 
always  the  case  when  radiation  losses  form  a  large  part 
of  the  total  power. 

The  Pauling  Furnace. 

The  Pauling  furnace  is  used  in  nitric  acid  factories  at 
Gelsenkirchen,  Innsbruck,  and  Milan,  also  at  Roche  de 
Rame,  France,  and  in  South  Carolina,  U.S.A. 
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The  furnace  is  built  on  the  lines  of  a  horn  type  arrester — 
that  is  to  say,  it  has  two  electrodes  which  diverge  so  as  to 
give  a  fan-shaped  space  between  them,  and  has  an  air 
lilast  wiiich  fills  the  fan-shaped  space  with  flame,  as  shown 
<liagrammaticaUy  in  Fig.  5. 


/;^s*f^7^r 


/i/r  \ /Vazz/e 


I'la.  5. 
Diagram  of  the  PauliDg  single-phase  furnace. 


To  get  the  continuous  blown  arc  flame  it  is  necessary 
first  of  all  to  set  the  electrodes  at  such  a  distance  apart 
that  the  applied  voltage  will  easily  jump  aoro.ss,  and, 
second,  to  I)low  air  between  the  electrodes  so  that  directly 
an  arc  is  struck  it  is  immediately  forced  upwards  and 
goes  out,  to  be  followed  by  others  at  each  half-cycle  of  the 
alternating  em-rent.  There  is  a  separate  Pauling  furnace 
to  each  phase  and  each  has  two  pairs  of  electrodes  con- 
nected in  series.  There  are  ducts  for  the  supply  of  air 
and  a  chinmey  at  the  top  to  carry  off  the  gases.  Two  j 
separate  supplies  of  air  are  provided  ;  one  is  preheated 
and  goes  to  the  bottom  of  each  set  of  electrodes,  and  the 
other,  which  is  for  cooling  purposes,  strikes  into  the  top 
of  the  arc  flames.  The  velocity  of  the  cooling  blast  may 
be  less  than  the  other,  so  as  to  mushi'oom  out  the  flames 
at  the  top  to  facilitate  eooUng. 

In  order  not  to  dilute  the  newly-fixed  gas  the  cooling 
blast  consists  of  some  of  the  air  and  fixed  gas  which  has 
passed  through  the  furnace  and  been  cooled  down. 

The  electrodes  are  of  cast  steel  piping  and  each  is  in 
three  pieces,  so  that  the  enclosed  portion  can  be  reverted 
when  it  is  burnt  or  fritted.  The  electrodes  are  set  several 
inches  apart  to  allow  the  air  supply  to  pass  through,  and 
from  each  electrode  there  projects  a  starting  or  kindling 
blade  of  thin  copper  set  on  edge  so  as  to  obstruct  the  ab- 
as httle  as  possible.  These  kindling  blades  are  approached 
to  ^^■ithin  about  3  millimetres  of  each  other,  and  as  they 
biu-n  away  are  fed  forward.  They  pass  through  the 
bottom  horizontal  bar  of  the  main  electrode.  Each 
main  electrode  is  carried  on  a  triangular  frame  by  insu- 
lators, and  adjusting  screws  are  provided  to  set  it  accu- 
rately. 

The  two  pairs  of  electrodes  are  in  series  and  the  middle 
point  is  connected  up  to  a  high  resistance  in  such  a  way 
as  to  bring  a  high  voltage  to  bear  on  the  gap  between 
one  pair  of  electrodes.  This  establishes  the  arc,  and  the 
tension  at  that  point  then  sinks  so  that  nearly  full  pressure 
is  available  for  the  other  pair  of  electrodes.  In  this  way  a 
pressure  nearly  as  high  as  that  available  for  kindling  the 
first  arc  is  now  active  in  kindling  the  second  one,  and  in 
the  instant  when  the  latter  is  formed  the  circuit  is  com- 
(Jeted  through  the  two  arc  flames. 

Although  the  Pauling  furnaces  at  present  in  use  are 
smaller  than  those  employed  in  Norway,  the  design  is  such 
that  there  are  no  physical  limitations  as  to  size  and 
height,  etc.  The  structure  of  the  furnace  is  simple  as 
compared  with  the  furnaces  used  in  Norway,  and  repairs 
can  be  carried  out  easily.  The  air  passes  straight  through 
the  furnace  without  any  devious  or  throttled  passages. 


Comparison  of  above  furnaces. 

Comparing  the  above  it  will  be  seen  that  the  furnaces 
are  of  three  distinct  types,  as  follows  : — 

The  Birkeland-Eyde  is  a  Magnetically  Blown  Arc 
Furnace  ;  the  Schonherr-Hessberger  is  A  Long  Standing 
Arc  Furnace;  and  the  Pauling  is  an  Air  Bloion  Arc 
Furnace. 

Each  furnace  is  supplied  with  single-phase  alternating 
current  and  the  first  two  have  single  arc  flames,  whilst  the 
Pauling  has  two  separate  arcs  in  series  on  a  three-phase 
supply.  All  the  types  of  furnaces  are  therefore  worked 
in  sets  of  three. 

In  the  first  and  the  last  types  the  cooling  is  effected 
by  blowing  cool  air  into  the  top  of  the  arc  flame,  whereas  in 
the  Schonherr-Hessberger  furnace  the  only  air  which  ptisses 
is  that  previously  preheated  in  the  furnace  itself. 

The  Birkeland  has  the  disadvantage  that  it  is  necessary 
to  use  direct  current  as  well  as  alternating  current.  This 
not  only  uses  up  a  considerable  amount  of  electric  energy 
but  necessitates  additional  apparatus.  Blo^vn  arc  flames 
can  be  obtained  just  as  effectively  by  an  air  blast. 

From  the  standpoint  of  accessibility,  the  design  of  the 
Schonhcir-Hessberger  is  perhaps  most  at  fault,  and  its 
great  height  makes  it  difficult  to  construcj;  for  large  powers. 
It  is  the  only  one  with  a  combined  preheater,  but  there 
is  no  advantage  in  this.  For  example  at  Saaheim  there 
are  96  preheaters,  whereas  two  or  three  separate  ones  would 
preheat  all  the  air  for  the  96  furnaces  more  effectually 
and  be  very  much  cheaper. 

The  Birkeland-Eyde  furnace  has  the  most  complicated 
refractory  lining,  and  it  is  in  close  proximity  to  the  arc 
flame  it  is  expensive  to  maintain.  The  throttled  and 
devious  nature  of  the  air  path  through  the  furnace  requires 
considerable  power  to  circulate  the  air,  and  it  should  be 
noted  that  when  comparing  various  designs,  it  is  necessary 
to  take  all  the  power  into  account. 

When  connected  on  a  three-phase  supply,  three  Birke- 
land-Eyde furnaces  require  six  high  tension  electrodes, 
whereas  three  Schonherr-Hessberger  furnaces  require  only 
three  high  tension  electrodes,  the  other  three  being  at 
earth  potential.  On  the  other  hand  three  Pauling  furnaces 
require  no  loss  than  twelve  high  tension  electrodes. 

The  electrodes  of  the  Schonherr-Hessberger  furnace 
are  simpler  and  cheaper  than  those  of  the  Birkeland- 
Ej'de,  which  being  of  copper  are  expensive  to  renew. 
The  electrodes  of  the  Pauling  furnace  are  complicated 
by  reason  of  the  copper  kindling  blades  which  require 
adjustment  and  renewal.  There  is  also  a  possibility  of 
water  leaking  from  the  joints. 

Experimental  apparatus. 

Considering  the  universality  of  tliree-phase  apparatus 
it  is  rather  surprising  that  those  interested  in  nitrogen 
fixation  factories  abroad  should  have  kept  to  single-phase 
designs.  It  may  be  due  to  patent  and  royalty  considera- 
tions and  absence  of  competitive  condition.?. 

In  some  respects  the  present  position  is  somewhat 
similar  to  that  which  obtained  when  three-phase 
alternators  first  came  to  the  front.  UntU  then  single-phase 
had  always  been  used,  but  ver}'  soon  single-phase  designs 
went  out  of  use.  Tlu-ee-phase  supply  is  now  practically 
universal.  When  I  commenced  to  develop  a  new  design 
of  nitrogen  fixation  furnace  1  decided  that  the  proper  thing 
to  do  was  to  choose  such  a  method  of  producing  the  arc 
flames  that  the  furnace  could  be  constructed  as  a  self- 
contained  three-phase  unit  having  only  three  electrodes. 

Until  I  had  actually  demonstrated  my  three-phase 
furnace  at  work  there  were  several  who  anticipated  diffi- 
culties in  starting  three  arcs,  also  trouble  from  unequel 
burning  away  of  electrodes,  unequal  balancing,  etc. 
Experience  has  shown  conclusively  that  none  of  these 
difficulties  exists.  The  furnace  works  much  better  and 
steadier  than  a  singlc-jjhase  furnace,  and  this  has  been 
remarked  upon  by  several  who  have  seen  both  types  at 
work. 

When  current  has  to  be  taken  from  a  general  power 
supply  the  importance  of  having  a  three-phase  furnace 
cannot  be  over-estimated. 
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In  such  negotiatioiw  oa  I  have  had  for  a  supply  of  electric 
onor^y.  I  have  yenorally  been  asked  whether  the  load 
would  bo  balanci'd  and  what  were  the  chances  of  con- 
tinuity of  workiiip. 

When  a  company  owns  its  own  water  power,  as  in 
Norway,  and  has  plenty  to  spare,  with  no  other  consumers 
to  consider,  then  such  questions  as  maintaining  a  balanced 
and  a  constant  load  on  all  three  phases  is  not  so  important. 

Fig.  6  shows  the  lay  out  of  my  experimental  plant 
as  fitted  up  at  the  Northampton  Polytechnic  Institute, 
Clerkcnwell  (by  permission  of  Dr.  Mullineux  Walmsloy). 


closed,  a,  stream  of  high  tension  sparks  immediately  jumiw 
across  from  the  wire  to  the  electrodes.  The  air  dielectric 
being  thus  broken  dnwn,  the  main  three-phase  current  can 
then  follow.  These  two  electrical  circuits  do  not  interfere 
with  each  other. 

The  bottom  ends  of  the  main  electrodes  are  set  far 
enough  apart  to  allow  the  air  to  pass  freely,  and  they 
do  not  reqiiire  any  adjustment  because  the  pilot  sparks 
always  make  a  path  for  the  main  current  to  get  across. 

The  operation  of  starting  up  the  furnace  is  very  simple. 
Fiist  turn  on  the  air  blast,  then  close  the  isolating  switch 


-'"  (2b 
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Fig.  6 
Experimental  Apparatus. 


Three-phase  current  at  2000  volts,  25  periods,  supplied 
from  the  power  house  of  the  Institute  passes  via  a  watt 
meter  and  three-pole  isolating  switch  to  two  sets  of  choking 
coils.  The  first  has  U-shaped  laminated  cores,  and  it  is 
possible  to  regulate  the  choking  effect  by  connecting  more 
or  less  coils  in  series.  The  second  consists  of  insulated 
tubes  on  which  a  single  layer  of  wire  is  wound.  These  latter 
are  to  take  care  of  sudden  rises  of  pressure.  The  proper 
proportioning  of  the  choking  effect  is  a  most  important 
factor,  a  point  which  I  early  appreciated  when  assisting 
Mr.  Howies  in  nitrogen  fixation  experiments  about  14 
years  ago. 

The  three  electrodes  of  the  furnace  are  attached  to 
double  petticoat  porcelain  insulators  spaced  120°  apart, 
two  of  which  are  shown  in  the  centre  of  Fig.  6.  The 
electrodes  are  of  steel,  and  the  inclined  sides  are  bent 
at  about  30°  from  the  vertical  line.  A  standard  fireclay 
crucible  serves  as  the  wall  of  the  furnace.  The  bottom 
of  the  crucible  is  drilled  through,  and  immediately  beneath 
is  the  air-supply  pipe,  the  nozzle  of  which  consists  of  an 
iris  diaphragm. 

The  upiM-r  i)ortion  of  the  pipe  is  made  of  insulation 
material  and  a  No.  18  gauge  iron  wire  is  attached  to  the 
nozzle  so  as  to  project  vertically  upwards  with  its  point 
midway  between  the  three  electrodes  and  just  below 
them.  This  wire  is  for  the  pilot  sparks  and  it  is  connected 
to  a  high  frequency  high  voltage  apparatus  somewhat 
similar  to  apparatus  used  in  wireless  working. 

Current  from  an  ordinary  lamp  pendant  supplies  the 
apparatus,  and  when  the  tumler  switch  of  this  circuit  is 


so  as  to  make  the  electrodes  alive  and  finally  close  the 
tumler  switch  of  the  high  frequency  set.  Directly  this  is 
done  the  sparks  jump  from  the  wire  to  the  electrodes 
and  the  three-phase  arc  flames  are  started.  To  stop  the 
furnace,  the  tumler  switch  is  switched  off  and  thi-  are 
flames  then  stop. 

Air  is  supplied  by  an  electrically  driven  blower,  and 
it  is  measured  by  a  manometer  as  indicated  at  the  right- 
hand  bottom  corner  of  Fig.  6.  It  is  only  necessary  to 
measure  the  difference  in  height  of  liquid  in  the  U-tube, 
and  then  by  means  of  a  formula  the  amount  of  air  is 
quickly  calculated.  The  method  is  muoh  more  handy 
and  cheaper  than  a  meter  ;  besides,  wth  a  wet  meter  the 
oir  may  take  up  moisture. 

The  three  phases  working  together  give  a  combined 
flame  of  more  or  less  inverted  cone  shape.  The  air 
enters  this  and  blows  the  arc  flames  up  to  a  point  at  the 
top  which  flickers  about  like  an  ordinary  flame. 

On  top  of  the  furnace  (in  fact  the  roof)  is  a  boiler 
with  vertical  copper  lubes  for  the  gases  to  pass  through. 
The  position  of  the  boiler  can  be  adjusted  vertically. 
It  is,  of  course,  connected  to  earth.  As  the  peak  of 
the  arc  flame  is  the  neutral  point  of  the  three-phase  supply 
it  does  not  matter  it  it  strikes  on  to  the  bottom  of  the 
boiler.  -As  a  matter  of  fact  during  the  experiments  I  have 
frequently  placed  the  boiler  so  low  as  to  cut  off  a  con- 
siderable portion  of  the  upper  zone  of  flame.  Although 
the  tubes  are  only  soldered  into  thin  tinplate,  there  was  no 
difficulty  in  doing  this,  for  the  steam  raised  in  the  boiler 
carries  off  the  heat  very  rapidly. 
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In  the  pipe  leading  from  the  boiler  a  cock  is  provided 
to  allow  of  the  gas  being  drawn  into  glass  bottles  from 
which  the  air  has  been  exhausted.  This  is  the  usual  method 
of  testing. 


a  cross-section  through  the  boiler.  The  construction  oj 
the  electrode  should  be  noted.  It  consists  of  a  steel  tube 
divided  longitudinally  into  two  parts  so  that  the  cooling 
water  travels  down  one  side  and  up  the  other. 
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FIQ.  7. 
Kilburn-Scott  three-phase  furnace  for  fixation  of  nitrogen 


For  the  purpose  of  absorbing  the  gases  an  earthenware 
pipe  filled  with  Guttman  hollow  balls  is  provided.  See 
left  of  Fig.  6.  Water  trickling  down  meets  the  gas  going 
up,  and  so  forms  nitric  acid  which  collects  at  the  bottom. 
The  licjuid  can  be  raised  by  compressed  air  and  so  passed 
through  several  times. 

Kilburn-Scott  Three-phase  Furnace. 

Fig.  7  shows  my  design  of  a  full-sized  commercial  furnace 
and  Fig.  8  shows  the  plan  of  the  three  electrodes  and  also 


A  renewable  tube  of  cast  steel  is  slipped  over  the  cooling 
tube  from  the  bottom,  and  when  one  side  of  it  is  burnt  or 
pitted  by  the  arc  flames  it  can  be  turned  round  to  present 
a  new  surface.  The  turning  can  be  done  in  a  few  minutes. 
This  form  of  electrode  has  the  advantage  of  giving 
minimum  insulation  where  it  passes  through  the  furnace 
wall,  for  if  there  were  horizontal  limbs  top  and  bottom 
both  these  would  have  to  be  insulated.  Also  by  dis- 
pensing with  a  horizontal  bar  at  the  bottom  it  is  much  easier 
to  arrange  for  the  pilot  sparking  conductor  and  the  air 
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supply.  The  electrode  swings  from  a  largo  insulator  at  the 
outer  end  of  the  horizontal  limb,  so  that  the  eloetrode  can 
be  i|uickly  swung  out  of  the  furnace  ami  also  swung  back 
again  with  the  certainty  of  returning  to  its  correct  position. 
The  pilot  sparking  conductor  nassoa  through  a  porcelain 
insulator  fixed  in  the  wall  of  tno  furnace  below  the  elec- 
trodes, which  part  of  the  furnace  is  of  course  comparatively 
cool. 

The  boiler  U  carrie<l  by  three  cast  iron  columns  which  are 
at  120  degrees  apart  anil  sot  between  the  three  electrodes. 
Space  for  adjustment  is  provided  between  the  furnace  aiul 
the  boiler,  so  that  the  height  of  the  boiler  above  the  elec- 
trodes can  bo  varied  to  suit  the  size  of  the  arc  flames  and 
the  velocity  of  the  air.  The  bulk  of  the  brickwork  is  remote 
from  tho  "arc  flames,  so  that  ordinary  plain  fire-bricks 
can  bo  used.  As  all  brickwork  and  refractory  material 
is  porous  to  a  certain  extent,  tho  whole  is  enclosed  with 
thin  steel  plates  which  arc  electrically  "earthed"  and 
sect  ionised. 


Three  arcs  together  help  to  maintain  each  other  because 
current  is  always  flowing  in  one  or  other  of  tho  phases. 
Thus  continuity  of  working  is  assured  and  tho  load  is 
always  balanced.  When  current  is  purcha.sed  from  a 
power  station  these  are  most  important  mattera. 

By  breaking  down  the  air  dielectric  with  high  frequency 
pilot  sparks,  the  arcs  start  directly  the  zero  points  of  the 
alternating  current  waves  are  crossed  and  this  improves 
tho  efficiency  and  power  factor.  There  are  no  kindling 
knives  to  burn  away  and  get  in  tlie  way  of  the  air  supply. 

The  electrodes  can  bo  placotl  at  the  most  suitable  distance 
for  tho  air  supply  and  do  not  require  any  adjustment 
whatever.  The  control  of  a  large  furnace  can  bo  oKeoted 
by  a  small  tunilor  switch  on  tho  high  frequency  apparatus. 

Tho  boiler  forming  the  roof  of  the  furnace  cools  tho  fixed 
gas  V(  ry  eft'octivcly  because  of  the  latent  heat  of  steam, 
and  at  the  same  time  the  steam  so  raised  can  be  used  to 
generate  electric  energy,  so  that  tho  combination  con 
work  regonoratively. 
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Kilburn-Scott  thrcc-plia'ic  furnaco. 


The  boiler  shown  has  straight  tubes,  and  although  it 
would  be  better  to  have  a  good  clean  water  feed  I  do  not 
anticipate  trouble  even  if  the  water  should  not  bo  very 
good.  Experience  with  the  Boneoourt  boiler  show.s 
that  with  very  high  temperature  and  good  circulation 
there  is  little  tendency  to  form  scale. 

The  following  may  be  said  to  be  the  special  features 
which  distinguish  ray  furnace  from  those  used  in  Norway 
and  elsewhere. 

It  is  essentially  a  three-phase  furnace  using  the  electric 
energy  exactly  as  generated,  and  giving  three  arc  flames 
within  one  furnace  wall.  Also  for  a  given  periodicity  of 
supply,  thrice  as  many  arcs  in  a  given  time  as  would  be 
tho  c.iae  with  single  phase. 

Tho  three  phases  give  a  combined  flame  of  conical 
shape  which  is  hotter  than  if  the  same  energy  were  ex- 
pended in  three  separate  furnaces  because  the  latter 
have  only  a  single  flat  flame  and  the  radiation  losses  are 
much  greater.  The  greater  bulk  of  the  three  phase  flame 
nlso  enables  more  air  to  come  into  contact. 

As  compared  with  three  single  phase  furnaces  tho  first 
cost,  the  attendance  cost,  and  the  maintenance  cost  aro 
all  lower.  Tho  space  occupied  is  also  much  less  and  there 
is  less  brickwork,  ironwork,  foundations,  piping,  etc.  There 
are  only  three  electrodes  as  compared  with  si.x  for  three 
single  pha.se  furnaces  and  this  considerably  simplifies 
the  electrical  and  water  connections  and  the  renewing  of 
olecfrodes,  etc. 


Mtthod  of  W'orkiii'j. 

The  regenerative  working  is  indicated  diagrammctrioally 
at  tho  extreme  left  of  Fig.  9.  The  steam  turbo-3-phase 
alternator  may  bo  taken  to  ro[)rcseut  a  complete  power 
plant,  or  it  may  be  merely  auxiliary  to  a  bulk  supply 
received  from  some  instance  away.  A  pipe  connects  the 
electric  furnace  boiler  to  the  stoam  turbine. 

Tho  turbine  may  get  its  stoam  from  the  furnaces  only 
and  thus  be  of  a  low  pressure  typo,  or  it  may  also  receive 
a  supply  from  a  main  high  pressure  boiler,  in  which  case  it 
would  bo  of  the  mixed  pressure  type.  In  any  case  this 
is  well-known  steam  engineering  practice,  and  so  long  as 
steam  is  available  from  the  furnace  boiler  good  use  can 
be  made  of  it. 

Some  figures  tor  a  furnace  plant  taking  say  1000  kilo- 
watts will  show  the  value  of  such  regenerative  working. 

One  k.w.  hour  equals  3417  British  thermal  units  of  heat, 
so  tho  plant  will  absorb  3,417,000  B.Th.U.  units  per  heat. 

To  evaporate  one  pound  of  water  into  steam  at  loO  lb. 
per  square  inch  1100  B.Th.U.  units  aro  required,  and 
assuming  an  efficiency  of  only  80%  the  boiler  should  give 

•'-^^^/li^CooOO  lb.  of  steam  per  hour. 

A  turbo  alternator  using  this  steam  at  the  rate  of  say 
16-5  lb.  of  steam  per  k.w.  hour  will  thus  give 
2500 


16-5 


=  150  kilowatts. 
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That  is  to  say  the  regenerative  value  of  steam  raised 
by  the  furnace  is  about  15  per  cent. 

The  saving  may  be  taken  as  being  fuUy  as  much  as 
that  because  in  addition  to  the  saving  in  electric  energy 
there  are  a  number  of  incidental  advantages  in  connection 
with  such  regenerative  working  not  the  least  of  which  is 
the  very  effective  cooUng  of  the  fixed  gas. 

Of  course  the  steam  could  be  regenerated  at  low  pressure, 
but  that  is  in  no  way  a  disadvantage  because  low  pressure 
steam  turbines  working  on  a  good  vacuum  are  very 
efficient  pieces  of  apparatus  as  witness  the  many  exhaust 
steam  turbines  now  in  use.  It  merely  means  that  more 
steam  would  be  generated  at  the  lower  pressure. 

It  will  be  readily  soon  that  the  furnaces  used  in  Norway 
are  not  suitable  for  the  application  of  a  boiler  directly. 
Utilisation  of  steara  in  a  prime  mover  would  necessitate 
generating  plant  quite  different  from  the  water  power  plant 
to  which  they  are  accustomed  and  have  plenty  of.  In  this 
country  steam  generating  plant  is  almost  universal,  and 
conditioas  are  iu  every  way  favourable  to  the  utilisation 
of  heao ;  indeed,  tlie  ideal  combination  would  be  to  build 
a  nitric  acid  factory  alongside  an  existing  steam  power- 
station. 

Such  steam  as  is  raised  in  the  Norwegian  plants  is  merely 
that  necessary  for  general  purposes  in  the  factory  for 
evaporation,  etc.,  and  they  obtain  all  they  want  from 
the  gases  after  they  have  been  first  cooled  down  to  about 
400°  C.  This  in  itself  shows  the  great  amount  of  heat 
energy  that  is  wasted. 

Three  phase  current  is  supphed  to  the  furnace  through 
choking  coils  and  it  will  be  noted  in  Fig.  9  that  near  the 
furnace  I  have  shown  diagrammaticaUy  an  oxygen  making 
I)lant  and  a  prcheater. 

The  oxygen  may  come  from  some  process  of  which  it  is 
by-product  or  it  may  be  made  specially,  but  in  any  case 
the  question  of  its  purity  is  quite  unimijortant.  It  should 
be  noted  that  there  are  two  oxygen  supply  pipes,  one  joins 
with  the  air  supply  pipe  to  the  preheater  and  furnace  and 
the  other  goes  to  the  o.xidation  tower. 

The  concentration  of  nitric  oxide  has  the  highest 
value  at  each  temperature  when  the  product  of  oxygen  and 
nitrogen  is  a  maximum.  It  can  be  shown  that  it  is 
directly  proportional  to  the  square  root  of  the  product 
thus  : — Oxygen  and  nitrogen  as  in  air  =0-21  x0-79  =  016. 
Equal  parts  oxygen  and  nitrogen  0ox05=0-25. 
Then  as 


y 


25 
16 


The  increased  yield  is  therefore  as  4  is  to  5,  or  20  per 
cent. 

It  is  interesting  to  record  that  about  a  dozen  yeais  ago 
Mr.  F.  Howies,  who  was  then  carrying  out  work  in  con- 
junction with  the  late  Mr.  Arthur  McDougall,  published 
results  obtained  by  enriching  the  air  with  oxygen.  The 
production  from  air  was  34  grams  of  nitric  acid  per  k.w. 
hour,  but  double  that  amount  was  given  by  using  a  mixture 
of  I  part  nitrogen  to  2  parts  oxygen. 

The  ideal  condition  would  be  obtained  by  linking  up  the 
nitric  acid  factory  with  an  industrial  process  which  gives 
off  oxygen  as  a  by-product.  There  are  several  such 
industries.  For  example,  the  manufacture  of  hydrogen 
for  aircraft  ;  the  manufacture  of  calcium  cyanamide ; 
one  method  of  manufacturing  sodium  cyanide.  There 
is  also  the  manufacture  of  hydrogen  for  increasing  the 
density  of  oils  for  margarine,  etc. 

The  production  of  hydrogen  is  carried  on  at  the  aircraft 
factory  at  South  Farnborough  and  some  of  the  oxygen 
there  produced  is  sent  to  Woolwich  Arsenal  and  other 
works  for  oxy-acetylcne  welding  but  this  only  absorbs  a 
portion  of  the  outpi:t. 

The  oxygen  produced  in  a  calcium  cyanamide  factory  is 
a  by-product  from  the  manufacture  of  nitrogen  by  the 
liquid  air  process,  the  nitrogen  being  necessary  to 
convert  calcium  carbide  to  cyanamide.  At  the  present 
time  all  the  oxygen  produced  at  the  Odda  works  in  Norway 
is  wasted,  because  the  company  is  not  allowed  to  bottle 
and  sell  it.  There  are  seven  Linde  plants  each  producing 
350  cubic  metres. of  pure  nitrogen  per  hour,  or  a  total  of 
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2450  cubic  metres.      The  aiuouut  of  oxygon  wasted  per 

2450x21 
hour  ia  therefore  ;:: =  650  cubic  metres  per  hour. 

This  oxygon  is  piiro.  because  for  making  cyanamidc  it 
ia  essential  to  have  the  nitrogen  absolutely  pure.  Conse- 
quently it  is  very  expensive.  In  tho  direct  furnace 
process  the  case  is  quite  ditTorent,  lu'ciiuse  the  o.\ygen  is 
only  ri'nuiretl  to  raise  tho  percentage  of  oxygen  until  it 
and  the  nitrogen  are  about  equal.  A  plant  to  do  this  is 
simple  and  cheap. 

Absorption  Syatein. 

When  the  air  plus  tho  make-up  oxygon  passes  through 
the  furnace  sonio  of  it  is  converted  into  nitric  o.xide  and 
we  will  now  trace  the  progress  of  the  gases  as  they  may 
be  callfd  through  the  rest  of  the  apparatus. 

They  lirst  go  to  a  nest  of  cooling  tubes  made  of  alu- 
minium (see  top  of  Fig.  9),  over  which  water  ia  flowing, 
then  through  the  jin-heatcr  where  some  of  tho  heat  is 
imparted  to  the  supply  to  the  furnace,  and  then  to  a 
circular  tower  made  of  steel  plates  lined  with  acid-proof 
brick.  This  is  a  very  largo  tower,  and  during  the  several 
minutes  that  it  takes  in  passing  through  oxidation  to 
nitrogen  jwroxide  proceeds. 

It  then  comes  under  the  influence  of  the  exhauster 
and  passes  into  the  lirst  of  the  four  acid  absorption  towers 
(see  middle  of  Fig.  9).  Each  of  these  has  an  acid-proof 
openwork  filling,  to  allow  the  gases  and  tho  liquor  to 
pass  freely  through  but  at  the  same  time  bring  them 
into  intimate!  contact. 

The  gases  travel  up  Tower  1,  down  Tower  2,  up  Tower  3, 
and  down  Tower  -t.  Pure  water  is  supiilied  at  top  of 
Tower  4,  and  passing  down  forms,  with  the  nitrogen  per- 
oxide, nitrous  and  nitric  acids.  The  nitrous  acid  being 
unstable  in  an  aqueous  solution  forms  into  more  nitric 
acid  and  nitric  oxide,  and  this  nitric  oxide  changes  again 
to  nitrogen  peroxide,  and  so  on. 

The  final  result  is  that  dilute  nitric  acid  runs  out  at  the 
bottom,  and  when  it  reaches  about  5%  strength  at  bottom 
of  Tower  4  it  is  transferred  to  the  top  of  Tower  3,  where  it 
meets  with  stronger  gas.  It  is  then  transferred  to  top 
of  Tower  2,  and  so  on,  on  the  contra  flow  principle, 
gaining  strength  at  each  tower  until  it  reaches  any  desired 
strength  up  to  about  50%. 

After  passing  tho  acid  absorption  towers  some  gas  (up 
to  20%)  still  remains,  and  this  can  be  absorbed  cither  by 
sodium  carbonate  or  milk  of  lime  to  form  a  solution  of 
nitrate  and  nitrite,  or  by  caustic  soda  to  form  sodium  nitrite. 
Sodium  nitrite  can  be  made  by  fusing  metallic  lead  with 
sodium  nitrate,  but  the  electrical  way  is  much  better  and 
cheaper. 

In  proof  of  this,  it  is  necessary  to  refer  to  the  Badisohe 
Anilin  und  Soila  Fabrik  Works  at  Christiansand,  in 
Norway,  which  produces  all  the  sodium  nitrite  required  by 
the  company  by  electric  furnace  for  direct  fixation  of 
nitrogen  from  air.  Previously  to  the  establishment  of 
these  works  they  had  supplied  all  their  requirements  by 
the  chemical  method. 

One  remarkable  feature  of  the  products  made  by  the 
direct  electrical  process  is  their  extreme  purity.  Sodium 
nitrate  made  in  Nonvay  can  compete  with  the  natural 
Chilian  product  because  of  its  greater  purity. 

The  movement  of  the  gases  through  the  system  is  usually 
effected  by  fans  made  of  aluminium,  and  besides  those  in 
the  pipe  hne  there  may  be  fans  to  each  tower. 

Silicon  iron  or  tantiron  fans  can  be  used  instead  of 
aluminium,  and  although  more  expensive  in  first  cost  they 
are  a  stronger  job.  Pumps  of  this  metal  can  also  be  used 
for  raising  the  acid  from  the  bottom  to  the  top  of  the 
towers. 

It  may  be  of  interest  to  mention  that  the  Tantiron 
Foundry  at  New  Cross  has  supplied  a  great  deal  of  acid 
resisting  plant  to  tho  electro-chemical  factories  in  Norway. 
This  metal  has  come  to  tho  front  very  opportunely. 

Although  it  has  not  been  done,  the  writer  sees  no  reason 
why  tho  whole  operation  should  not  bo  carried  out  in  a 
closed  cycL".  Several  chemical  operations  are  carried  on 
in  closed  cycles,  and  ic  is  a  little  curious  that  this  has  not 
hitherto  been  applied  to  the  nitric  acid  process. 


It  will  be  soon  from  Fig.  9  that  after  passing  tluuugh 
all  the  absorption  system  the  gas  and  air  is  not  allowed 
to  escape  into  the  atmosphere  but  is  brought  back  to 
the  furnace. 

If  it  were  allowed  to  escape  there  would  of  course  bo 
great  waste  of  oxygon,  but  by  working  in  a  closed  cycle 
only  make-up  oxygen  is  required,  and  therefore  a  small 
oxygen  plant  will  do. 

The  gain  is  not  merely  in  the  amount  of  gas  fixed,  but 
there  is  also  a  considerable  advantage  in  cxpetliting 
oxidation  to  nitrogen  peroxide. 

Tho  several  absorption  towers,  piping,  fans,  etc.,  allow 
leakage,  but  this  will  not  matter,  for  tho  oxygen  plant 
merely  keeps  the  pcrcentago  at  about  50%,  and  to  provide 
a  little  more  or  less  oxygen  is  immaterial. 

Prodiirls. 

In  order  to  concentrate  tho  dilute  acid  from  the 
absorption  tower  it  is  first  heated  to  drive  off  some  of  tho 
water,  and  this  brings  it  to  about  0G%  strength.  Beyond 
that  point  more  of  the  water  can  bo  removed  by 
sulphuric  acid. 

This  process  is  purely  chemical,  and  the  principles  are 
well  known,  but  of  recent  ye-ars  a  number  of  improvements 
in  detail  have  been  111040  to  expidito  and  cheapen  the 
process.  That  due  to  H.  Pauling  seems  to  be  very 
effective. 

Superheated  steam  as  a  heat  carrier  flows  as  a  counter- 
current  against  a  stream  of  nitric  acid  and  sulphuric  acid. 
The  steam  is  gradually  absorbed  by  tho  sulphuric  acid  and 
converted  into  water,  whereby  its  latent  heat  is  liberated 
for  evaporation  of  the  nitric  acid.  By  using  a  path  of 
suSicient  length,  nitric  acid  of  96%  strength  is  obtained 
from  a  mixture  containing  one  part  of  48%  nitric  acid  to 
two  parts  of  94%  sulphuric  acid. 

Fig.  10  shows  a  typical  lay  out  of  a  factory  to  produce 
concentrated  nitric  acid  and  for  the  details  of  concentration 
plant,  and  I  am  indebted  to  Mr.  Glyn  W.  A.  Foster,  B.Sc, 
who  was  research  chemist  to  H.  Pauling's  company,  the 
Salterpetrasaure  Industrie  Gesellschaft,  for  many  years, 
and  who  for  several  months  carried  out  tests  on  my  furnace. 

For  a  good  many  industrial  operations  the  acid  can 
be  used  at  about  66%,  and  if  manufactured  near  to  where 
it  is  to  be  used,  there  is  no  advantage  in  concentrating 
from  the  point  of  view  of  cheapening  transport.  For  the 
manufacture  of  ammonium  nitrate,  fertilisers,  etc.,  a 
strength  of  40%  or  even  lower  is  suflicient. 

The  manufacture  of  ammonium  nitrate  is  very  simple, 
as  the  dilute  nitric  acid  direct  from  the  absorption  tower 
has  merely  to  be  treated  with  ammonia.  As  we  have  any 
amount  o"f  ammonia  in  this  country  it  is  obviously  an 
easy  and  profitable  product  to  make  hero. 

It  does  not  appear  to  be  generally  known  that  the 
explosives  manufacturers  in  this  country  for  several  years 
have  been  obtaining  supplies  of  ammonium  nitrate  from 
Norway.  It  has  been  made  at  Notodden  by  merely 
combining  the  electrically  produced  nitric  acid  with 
ammonia  sent  from  this  country;  and  as  about  75%  of 
the  liquor  is  water,  it  has  meant  the  carriage  of  much  water 
and  some  ammonia  to  Norway,  and  finally  the  carriage 
of  the  nitrate  back  again,  a  good  deal  of  it  going  to  Nobel's 
works  in  Ayrshire. 

As  may  be  easily  supposed,  this  business  has  been  very 
profitable  to  a  few  middle-men  in  this  country,  whilst 
money  has  been  going  abroad  which  should  have  budt  up 
a  profitable  industry  here. 

It  is  this  kind  of  thing  that  has  caused  scientific  and 
engineering  circles  in  Germany  to  get  tho  impression  of  us 
which  they  have.  One  cannot  imagine  any  German 
shipping  thousands  of  tons  of  water  across  tho  North  Sea 
for  the  little  ammonia  it  contained,  and  then  buying  tho 
product  back  again  at  a  greatly  enhanced  price. 

Owing  to  the  war  the  Notodden  factory  is  now  about  to 
obtain  a  supply  of  ammonia  by  treating  calcium  eyanamide 
with  steam. 

It  was  indirectly  through  this  importation  of  ammonium 
nitrate  that  I  took  up  the  development  of  a  new  furnace. 
Some  years  ago  I  was  engage<l  in  lecturing  to  farmers  and 
othersVegarding  tho  new  fertilisers  made  by  electricity  from 
air.  Thinking  that  the  time  was  ripe  for  the  establishment 
of  a  factory  in  this  country,  I  asked  for  the  terms  of  a  Ucenee 
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to  use  the  Norwegian  furnaces  here.  It  was  made  very 
apparent  that  they  did  not  want  the  manufacture  started 
here  so  I  decided  to  develop  a  furnace. 

Later  on  it  may  be  worth  while  to  make  a  nitrated 
phosphatic  fertiliser  from  the  waste  basic  calcareous  slag 
produced  by  open  hearth  steel  furnaces.  The  slag  from 
these  furnaces  is  often  in  an  insoluble  or  tribasic  form,  and 
so  cannot  be  advantageously  used  for  agricultural  purposes. 
By  treating  it  with  dilute  nitric  acid  or  the  gases  from  the 
electric  furnace,  a  part  of  the  phosphoric  acid  can  be  changed 
into  the  soluble  form,  whilRt  at  the  same  time,  lime  in  the 
slag  is  converted  into  calcium  nitrate.  The  present  output 
by  this  form  of  slag  in  Middlesbrough  alone  is  about  150,000 
tons  per  annum. 


a  long  time.  As  a  matter  of  fact  at  the  Norwegian 
factories,  the  engineers  carrj'  on  a  never-ending  series  of 
tests  and  they  are  constantly  trj-ing  modifications. 

Samples  of  the  gas  arc  drawn  off  at  regular  intervals 
into  large  gas  bottles  which  have  had  the  air  exhausted 
from  them  by  a  powerful  pump.  These  are  temporarily 
connected  with  the  gas  current  by  opening  a  tap  and  a 
sample  of  nitric  oxide  drawn  in.  This  is  changed  to 
nitric  acid  and  tested.  Then,  knowing  the  percentage 
contained  in  the  sample,  the  air  flowing  through  the 
furnace  and  the  electric  energy  supplied,  the  yield  can  be 
calculated. 

The  effect  of  varj-ing  the  velocity  of  the  air  passing 
through  the  furnace  is  very  marked  ;     it  is,  in  fact,  one 
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FIG.  10. 
Layout  of  Flaut  for  the  direct  manufacture  of  concentrated  nitric  acid  from  air  by  electric  power. 
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CvnMniralion  and  Yield. 

To  obtain  the  best  results  from  a  furnace  a  nice  adjust- 
ment of  conditions  is  necessary,  for  there  are  several 
factors    which    influence    each    other.      For    example : — 

(a)  The  voltage  and  current  on  which  depends  the 
heat  of  the  arc  flames,  (b)  The  pressure  and  quantity 
of  air  and  its  velocity  through  the  arc  flame,  fc)  The 
amount  of  preheat  of  the  air.  (d)  The  effectiveness  of 
the  cooling  of  the  fixed  gas.  Also  a  number  of  smaller 
factors  such  as  leakage,  evenness  of  air  pressure,  condition 
of  the  electrodes  and  the  furnace  lining. 

It  will  be  easily  seen  that  with  so  many  variables  the 
adjustment  of  any  furnace  for  the  best  conditions  takes 


of  the  most  important  factors  in  determining  on  the  one 
hand  the  percentage  concentration  of  gas  and  on  the 
other  the  yield  for  k.w.  hour.  A  low  velocity  is  favour- 
able to  a  high  percentage  concentration,  whilst  a  high 
velocity  is  favourable  to  a  high  jield  per  k.w.  hour. 

At  various  times  extraordinary  high  jxrcentage  concen- 
trations have  been  claimed.  For  example  :  Uabcr  and 
Konig  state  they  obtained  concentrations  of  9-5  to  10% 
with  air  at  100  mm.  pressure.  Brode  is  also  said  to  have 
obtained  7'2°o  with  platinum  electrodes  and  0'8%  with 
iridium  electrodes,  and  he  ascribes  the  lower  result  to  a 
decomposing  influence  of  the  fine  particles  of  the  iridium 
on  the  nitric  oxide  in  the  flame. 
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Un  the  other  band,  Prof.  Nernst  has  given  the  following 
percentages  as  the  theoretical  maxima  for  varioiis  tera- 
jieratiires  : — 

.\bw>liitr  triiiiH'r.ttiire  '  0.  Nitric  oxidf  formed  %. 

1500  (M 

I9i8  0-5 

2202  10 

2J03.  1-5 

2571  20 

2854  30 

3103  10 

3327  50 

An  interesting  iwint  to  note  about  these  figures  is  that 
as  the  terap<>rafure  rises  the  yield  increases  at  a  greater 
rate.  Thus  a  ditVcrence  of  369"  ('.  raises  the  theoretical 
yiehl  from  1  to  i"o,  whereas  only  iH"  V.  is  required  to 
raise  the  theoretical  yield  from  4  to  H^'q. 

Since  the  Xotoddon  factory  was  first  started  the  per- 
centage concentration  of  nitric  oxide  has  been  doubled, 
merely  by  making  sn.all  inoditications  in  furnace  con- 
struction and  adjusting  the  air  supply  and  the  electric 
current.  Yet  the  percentage  is  still  under  2%.  The 
fact  that  it  is  so  much  lower  than  the  theoretically  possible 
is  really  a  most  promising  feature  of  the  direct  method, 
because  it  indicates  the  great  scope  there  is  for  improve- 
ment. A  process  that  is  highly  efficient  from  the  start 
is  a  verj'  tame  proposition. 

High  concentration  is  chiefly  beneficial  in  making  the 
auxiliaiy  plant,  absorption  towers,  etc.,  more  efficient,  and 
as  these  cost  much  more  than  the  furnaces  it  is  desirable. 

The  main  thing  of  course  is  the  yield  per  k.w.  hour 
or  k.w.  year.  It  will  be  of  interest  to  detail  a  few  of 
the  statements  that  have  been  published. 

It  is  convenient  to  state  the  yield  of  a  furnace  as  so 
manv  kilogrames  of  pure  nitric  acid  per  k.w.  year.  Ic 
does  no  I  mean  that  pure  acid  i-.  necessarily  made  but  that 
the  nitric  oxide  gas  coming  away  from  the  furnace  would 
if  desired   produce   that   amount   of  pure   acid. 

Prof.  Hofer  has  calculated  the  maximum  theoretical 
yield  of  pure  nitric  acid  per  k.w.  year  as  1850  kgs.  with 
arc  flames  at  4200°  C.  and  819  kgs.  with  arc  (lames  at 
3200°  C.  That  is  to  say,  a  difference  of  22.5°^  in  the 
jield  for  an  increase  in  temperature  of  only  30%.  These 
arc,  of  course,  the  yields  under  laboratory  conditions 
and  do  not  include  any  auxiliary  power,  but  they  serve 
to  show  the  vrry  greit  importance  of  a  high  tem- 
perature. 

In  actual  practice  the  term  electric  energy  should  really 
include  all  that  is  used  for  working  the  furnace  and  not 
merely  the  energy  of  the  alternating  current  arc.  For 
example,  it  should  include  the  losses  in  the  choking  coils 
and  resistances,  and  in  the  ca.se  of  the  Birkeland-Eyde 
furnace  the  energy  taken  by  the  magnetising  coils.  It 
should  also  include  the  motive  power  for  driving  the 
blowers,  etc..  because  some  furnaces  require  more  power 
to  blow  the  air  through  them  than  others.  Continuity 
of  working  is  also  most  important. 

Pauling  guarantees  CO  grammes  of  nitric  acid  per  k.w. 
hour  of  electric  energy  measured  at  the  factor}'  switch- 
board, and  this  is  equal  to  : — 

60x8760       .,.  ,      , 
^-Ujor    =  »2»  tg.  k.w.  year, 

For  8000  hours  a  year  this  gives  480  kg.  or  just  under 
half  a  ton  |)er  annum. 

Dr.  Eyde  has  stated  that  at  the  Notodden  factory  the 
output  per  k.w.  year  is  853  to  938  kgs.  of  nitrate  of 
lime  containing  13%  of  nitrogen,  or  reckoned  in  pure 
nitric  acid,  it  averages  500  to  5.50  kgs.  with  900  kgs.  as 
the  best  result. 

In  another  statement  the  annua!  production  at  Xotodden 
is  given  as  20.000  tons  of  nitrate  of  lime,  4000  tons  of 
sodium  nitrate  and  4000  tons  ammonium  nitrate.  As 
the  Notodden  factory  is  supplied  with  electric  energy 
from  a  power  house  containing  ff>ur  turbo  alternators 
each  of  10,(K)0  h.p.  or  30,0<X»  k.w.  in  all,  this  works  out 
at  0-66  ton  of  nitrate  of  lime.  0133  ton  sodium  nitrate  and 
0-133  ton  of  ammonium  nitrate  per  k.w.  year. 

The  estimate  of  the  annual  production  of  the  Saaheim 
factory  has  been  given  as  70,(>00  tons  of  nitrate  of  lime 
and  8000  tons  of  sodium  nitrite.  The  Rjukan  power 
house  has  ten  turbine  generators  aggregating  100,000  k.w., 


so  this  works  out  at  0-7  ton  of  nitrate  of  lime  and  0-08  ton 

j    of  sodium  nitrite  pi'r  k.w.  year. 

,  Averaging  up  all  the  above  it  is  safe  to  assume  that 
a  nitrogen  fixation  plant  with  single-phase  furnaces  on 
existing  lines  will  give  the  equivalent  of  half  a  ton  of 
pure  nitric  acid  9li"u  per  k.w.  year,  or  stated  in  the  other 
products  which  are  manufactured,  say  tliree-i|uarters  of 
a  ton  of  nitrate  of  lime,  and  one-tenth  of  a  ton  of  sodium 
nitrate. 

Conclusion. 

I  am  convinced  that  it  is  possible  to  considerably 
increase  the  present  yields,  and  to  summarise  briefly  the 
following  are  some  of  the  reasons  : — 

Gain  by  regenerative  working. — Theoretically  the  energy 
saved  by  using  steam  from  the  boiler  to  generate  electricity 
is  about  15%. 

(Jain  by  oxygenated  air. — By  blowing  through  the  furnace 
equal  parts  of  oxygen  and  nitrogen  instead  of  air  the  yield 
is  increased  by  20%. 

Cain  by  increased  temperature. — The  theoretical  yield 
increases  from  819  to  1850  kg.  per  k.w.  year  or  225%, 
when  the  temperature  of  the  arc  flames  is  increased  from 
3200°  C.  to  4200°  C.  or  only  30%. 

I  claim  that  a  combined  three-phase  arc  flame  is  hotter 
and  acts  on  more  of  the  air  than  three  single-phase  flames 
each  in  separate  furnaces,  and  that,  taken  in  conjunction 
with  the  other  features  of  my  design  detailed  above, 
including  the  effective  cooling,  by  a  boiler,  using  the  steam 
so  raised  regeneratively,  and  also  blowing  oxygenated  air 
through  the  furnace,  a  yield  considerably  in  excess  of  that 
obtained  in  Norway  is  possible. 

When  considering  manufacture,  one  naturally  thinks 
first  of  water  power.  It  is  true  that  such  powers  as  we 
have  are  not  large  ;  but  the  assumption  that  they  are  not 
worth  hiirncssing,  or  if  developed  electrical  products  cannot 
be  made  profitable,  is  quite  untrue.  The  success  of  the 
aluminium  works  in  Scotland  and  North  Wales  is  evidence 
of  that. 

As  a  matter  of  fact,  it  should  not  cost  any  more,  if  as 
much,  to  harness  a  water  power  here  as  it  does  to  harness 
a  similar  one  abroad,  because  the  main  expense  is  in  the 
hydraulic  and  navvying  work,  the  concrete  dams,  and 
steel  piping,  etc.  Unfortunately,  we  are  handicapped  by 
difficulties  in  obtaining  necessary  authority  from  Parlia- 
ment. No  doubt  in  the  future  nitrates  will  be  made  by 
electric  energy  from  a  water  power,  but  it  is  not  necessary 
to  wait  for  that. 

Our  main  concern  is  to  make  nitrates  now,  and  the 
obvious  thing  to  do  is  to  take  the  energy  of  an  existing 
power  station,  preferably  one  utilising  waste  heat.  Such 
stations  have  a  great  advantage  over  water  power  in  being 
situated  in  industrial  centres  where  carriage  of  raw 
materials  and  finished  products  is  small. 

For  solutions  such  as  nitric  acid  and  ammonia  the 
question  of  carriage  is  all  important,  and  it  is  one  reason 
why  so  many  factories  have  their  own  plants  to  make  acid 
from  sodium  nitrate.  The  lowest  price,  however,  at  which 
it  can  be  made  in  that  way  in  normal  times  is  about  £18 
a  ton,  reckoned  as  pure  concentrated  acid.  The  electrical 
method  can  produce  it  much  cheaper.  Working  on  a 
restricted  hoiu-  basis  is  no  disadvantage,  because  nitrogen 
fixation  furnaces  can  be  switched  on  and  off  at  any  time 
like  arc  lamps.  They  thus  make  an  ideal  load  for  "  off- 
peak  "  hours. 

Although  the  cost  of  electricity  is  liigher  than  in  Norway 
this  is  not  a  very  material  factor,  because  the  carnage  of 
ammonia  to  Norway  and  ammonium  nitrate  back,  and 
especially  the  carriage  of  nitric  acid  over  the  sea,  is  several 
times  greater  per  ton  than  the  cost  of  power  per  ton  to  manu- 
facture the  product. 

The  carriage  of  such  solutions  across  the  sea  and  on 
the  railway  is  difficult,  for  it  is  not  merely  a  question  of 
finding  ships  to  accept  such  cargo  at  reasonable  rates,  but 
special  heavy  tanks  have  to  be  provided  and  to  be  main- 
tained. As  a  matter  of  fact,  the  carriage  of  nitnc  acid 
from  Norway  has  not  been  attempted. 

Even  if  Norway  could  compete,  the  establishment  of 
factories  in  this  country  to  make  nitric  acid,  ammonium 
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nitrate,  and  sodium  nitrite  from  the  air  is  a  national  duty. 
They  are  urgently  wanted  for  explosives  and  for  the 
aniUne  dye  industry. 

Now  that  a  Special  Committee  has  been  appointed  to 
assist  in  the  establishment  of  chemical  industries  hitherto 
carried  on  abroad,  I  hope  it  wiU  not  be  long  before  we  have 
factories  for  producing  nitrates  from  the  air  by  electric 
power. 

Discussion'. 
The    author    was    asked    what    would    be    the 
smalle.st    practicable    commercial    unit.       One     of    [ 
the  main  advantages  of  Pauling's   furnace   was,    ; 
that  it  could  make  small  quantities  of  acid,  such    1 
as  were  used  in  man>'  manufacttu-ing  processes, 
and  at  a  reasonable  cost. 

ilr.  KiLBUKX  Scott  said  he  woidd  naturally 
prefer  to  work  continuously  and  on  a  large  scale, 
but  the  direct  electric  process  could  be  economic- 
ally worked  on  a  moderate  scale  and  also  inter- 
mit tentlv.  His  idea  o£  a  smaU  conunercial  unit 
woidd  be  about  1000  kilowatts,  having  say  three 
furnaces  of  330  kilowatts  each.  A  thousand- 
kilowatt  plant,  including  furnaces,  absorption 
towers,  circulating  fans,  piping,  and  all  auxihary 
apparatus,  but  not  including  the  steam  tm-bine 
which  he  proposed  should  be  a  jjart  of  the  system 
when  working  regeneratively,  could  be  put  down 
for  something  like  £0  or  £7  a"  kilowatt.  Of  course, 
the  larger  the  plant  the  lo^er  the  cost  per  kilo- 
watt :  thus  tor  a  10.000-kilowatt  plant  the  price 
per  kilowatt  would  come  down  to  £5  or  £6  per 
kilowatt.  This  price  per  kUowatt  was  a  con- 
venient way  to  state  the  cost  of  the  installation, 
but  it  must  be  understood  that  the  bulk  of  the  £5 
or  £6  was  not  for  furnaces  and  electrical  gear  but 
for  the  absorption  towers,  circulating  fans,  piping, 
and  other  non-electrical  apparatus.  The  purely 
chemical  part  of  the  plant  was  the  most  expensive 
and  occupied  most  space.  It  woidd  be  feasible 
to  start  with  a  smaller  plant  than  one  of  1,000 
kilowatts  ;  for  example,  one  might  have  first  a 
330-kilowatt  furnace,  then  add  another  330, 
and  so  on,  or  the  units  might  be  two  of  500  kilo- 
watts each.  He  did  not  think  it  would  be  com- 
mercially advisable  to  go  smaller,  but  it  all 
depended  on  local  conditions  and  the  cost  of 
energy  and  of  carriage. 

ilr.  G.  Xevill  Huxtly  said  that  some  seven  or 
eight  years  ago  he  tested  a  nitric  acid  plant  by 
Moscicki.  The  mam  point  claimed  by  the  inventor 
was  not  that  the  yield  of  nitric  acid  per  kUowatt- 
year  was  notably  increased,  but  that  the  con- 
centration of  nitric  oxide  was  greater.  He 
thought  that  at  that  time  the  concentration  at  the 
Notodden  works  in  Norway  v.'as  about  0-75%. 
The  Moscicki  f menace  was  said  to  give  about  2%, 
and  the  inventor  claimed  for  that  a  con.siderable 
saving  in  the  capital  cost  of  the  absorbing  system. 
As  the  Moscicki  fiu-nace  had  not  been  mentioned 
by  Sir.  KUburn  Scott,  he  assumed  it  had  not  been 
commercially  successful,  although  the  inventor 
was  one  of  the  pioneers  in  the  preparation  of 
nitrates  from  the  air. 

Mr.  KiLBURX  Scott  said  that  all  the  furnaces 
in  use  abroad  worked  with  a  single-phase  arc, 
and  whether  the  arc  flame  was  produced  one  way 
or  the  other,  as  a  long-standing  arc  blown  by 
a  \NhirUng  current  of  air,  or  magnetically  directed 
as  In  the  Birkeland-Eyde  and  Moscicki  furnaces, 
the  temperature  and  electrical  conditions  were 
pretty  much  the  same.  Also,  as  the  cooling  was 
effected  by  excess  air  in  all  these  single-phase 
furnaces  the  possible  concentrations  would  not 
vary  much  ;  they  all  appeared  to  give  IJ  to  2%, 
depending  on  the  velocity  of  the  air.  All  single- 
phase  furnaces  at  present  in  use  had  certain 
inherent  defects,  and  the  concentration  and  yield 
was  limited  thereby.  His  own  furnace  had  a 
3-phase  arc  flame  which  was  hotter  and  of  better 


shape  to  ensure  contact  ^vith  the  air  than  single- 
phase  flames,  each  in  a  separate  furnace.  The 
radiation  losses  of  the  3-phase  fiu'nace  were 
much  lower,  and  it  had  many  other  advantages 
which  he  had  pointed  out.  The  hotter  flame  gave 
better  results,  and  the  efficient  cooling  by  the 
boUer  also  gave  more  fixed  gas,  whilst  at  the  same 
time  generation  of  povser  by  steam  from  the 
boiler  woiUd  materially  reduce  the  total  power 
dra^-n  from  the  main  supply.  These  improved 
conditions  would  give  both  a  higher  concentration 
and  a  higher  yield,  but  of  the  two  he  considered 
the  yield  was  "the  most  important. 

The  author  was  asked  if  the  presence  of  moisture 
in  the  ah-  and  the  introduction  of  steam  influenced 
the  equilibrium.  Also,  did  air  pressm-e  influence 
the  yield? 

Mr.  KiLBURN  Scott  said  that   Professor   Guye 
had  stated  the  yield    was    increa,sed  somewhat  if 
the  air  was  freed  from  moisture.     If  there  should 
be  a  water  leak  from  the  electrodes  the  yield  would 
drop  immediately.     As  to  the  use  of  high  pres.sure 
opinions    difl'ered    mdely.     In    1907    Briner    and 
Durand  obtained  higher  percentages  by  lowering 
the  pressure.     Schonherr  claimed  that  the  vertical 
movement  of  the  ascending  current  of  air  lowered 
the  pressure  in  the  centre  of  the  air  column,  and 
that  tended  towards  higher  yields.     On  the  other 
hand.   Muthmann  and  Hofer  in    1903   noted   that 
while  using  the  higher  temperatures  of  the  electric 
arc  a  marked  increase  in  yield  accompanied  the  use 
of   compressed  air.     Rossi,   in  some   experiments 
with  air  up  to  50  atmospheres,   is  said  to  have 
succeeded  in  converting  one-third  of  the  oxygen 
pre.sent  into  nitric  oxide  and  securing  concentra- 
tions of  16%  ^"O.     Haber  experimented  in  1910 
with  a  small  Schonherr  furnace  with  pressures  up 
to  20  atmos.,  and  was  led  to  the  conclusion  that 
an  increase  of  pressure  oflercd  no  practical  advan- 
tage.    Personally  he   (the   author)   thought  there 
would  be  a  number  of  mechanical  difficulties  in 
getting  high  pressures  inside  commercial  furnaces 
constructed    of    refractory    bricks    for    all    such 
linings    were    porous.        In    the    construction    of 
electric  furnaces  a  number  of  electrical  details  had 
to   be   carefully   considered.     For  instance,    when 
dealing  \yith  alternating  electric  currents  inside  a 
steel  structure,  it  was  necessary  to  avoid  "  eddy 
currents,"     i.e.,     cm-rents    induced    in    the    steel 
structure.     Tlie   efficient   insulation   of    the    elec- 
trodes where  they  passed  through  the  wall  of  the 
1    furnace  was  also  important.      Great  pressui-es  could 
I    be  attained   in  laboratorj-  apparatus  which  were 
i    quite  out  of  the  question  on  a  conunercial  scale. 
I    No  doubt  an  electric  furnace  for  fixation  of  nitrogen 
\    could  be  made  tight  against  high  pressures,  but  it 
was  not  clear  that  there  would  be  sufficient  advan- 
tage to  make  it  worth  ^vhUe.     The  direct  process 
gave  good  residts  without  high  pressure.     Regard- 
ing depreciation  he  did  not  thinlc  it  woidd  be  more 
than  10  "u.     The  hning  of  his  furnace  was  remote 
from  the  arc  flames,  being  behind   the   electrodes, 
and  it  was  a  very  simple  firebrick  structure.     The 
depreciation  of  the  boiler  woidd  be  higher  than 
that  of  the  furnace  proper,  but  on  the  other  hand 
depreciation  on  the  absorption  towers  was   very 
low.     They    were    built   on   the   lines   of   a   brick 
chimney,  and  it  was  usual  to  allow  only  2%  for 
depreciation     there.     As     the     absorption     plant 
formed  the  largest  and  most  expensive  part  of  the 
plant,  10%  depreciation  on  the  cost  of  the  whole 
system    was    ample.     There    was    no     expensive 
catalyst    or   other    expensive    material    to    renew. 
There  was  nothing  to  go  ^^Tong  with  the  furnace  : 
it  was  iHore  robust  than  an  arc  or  induction  fur- 
nace  for   smelting   metals.     He   agreed   with   Mr. 
Lymn   that   by-product  recovery  was  the  proper 
way  to  generate  power  from  coal,  and  that  if  pro- 
duced in  that  way  it  could  be  sold  in  bulk  for  a 
24-hour  supply   at  a  price   that  would   compare 
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favourii))ly  with  Norwegian  wator  power.  It 
would  of  eourse  lie  more  pix)(ital)le  (o  run  the  plant 
8700  hoiii-s  per  year,  as  ivjjainst  the  restrieteil  liour 
basis  of  5200  lioiirs  a  year.  .\t  the  same  time 
these  furnaees  coiilil  be  swil<:hecl  on  and  olT  at  any 
time.  Under  snch  eonditions  a  certain  amount  of 
heat  energy  would  be  lost  by  radiation  during  the 
periods  of  stopping  and  starting.  That  miglit  be 
got  over  by  piussing  a  certain  amoimt  of  cmrent 
through  a  healing  rheostat  at  a  low  \oItnge  so  as 
to  keep  the  Mning.  etc.,  warm  during  the  standing 
l»ours. 

Mr.  A.  H.  Lymn'  said  that  the  capital  cost  of  nitric 
acid  plant  in  Norway  had  been  very  high  indeed.  It 
would  be  interesting  to  know  what  was  Mr.  Kill)urn 
Scott's  idea  as  to  cost  of  a  plant  for  direct  fixation 
of  nitrogen.  The  author  had  omitted  to  mention 
the    production    of     power    by    making    producer 

fas  and  simultaneously  recovering  by-products, 
f  such  .a  plant  were  erected  near  collieries 
where  suitalile  coal  was  ol)tainabIe,  the  gas 
eould  be  obtained  for  nothing,  or  even  at  a  profit. 
By  utilising  this  gas  either  in  large  gas  engines  or 
under  st«am  boilers  and  utilising  steam  turbines, 
power  costs  of  01  penny  per  kilowatt-hour  could 
be  attained  in  tireat  Britam.  not  on  the  restricted 
service  basis  of  .'3200  hours  a  year,  but  continuously 
for  8700  hours  per  annum.  Ue  (the  speaker)  had 
installed  such  plants  for  the  Badischo  Anilin  iind 
Soda  Fabrik,  and  also  for  the  Hoechst  Faibwerke, 
for  electro-chemical  purpo.ses,  to  use  even  com- 
paratively expensive  coal.  It  was  probable  that 
the  electric  f\irnace  could  be  utilised  much  more 
profitably  if  it  could  be  worked  contin\iously. 

Mr.  W.  F.  Reid  said  that  perhaps  Mr.  KUburn 
Scott  had  not  had  the  opportunity  of  trying  his 
boiler  on  a  large  scale  ;  othei's  liad  found  it  was 
not  practicable  to  expose  a  boiler  to  such  a  great 
heat.  The  heating  of  the  water  might  possibly  be 
managed,  but  the  nitrous  gases  corroded  the  metal 
very  rapidly.  The  great  difliculty  was  t<i  cool  the 
gases  as  soon  as  possible  after  the  initial  fixation 
of  the  nitrogen,  because  otherwise  the  nitrogen 
compounds  produced  were  decomposed  again  by 
the  neat.  In  the  Pauling  process  the  gases  were 
cooled  in  a  very  ingenious  way  by  means  of  an 
English  invention.  The  stoves  designed  by 
Cowper  to  heat  the  air  supply  for  blast  furnaces 
were  used,  but  the  process  was  reversed.  There 
were  two  of  them  in  the  plant  shown  in  one  of  the 
figures.  The  hot  ga-ses  and  air  passed  tlirough  the 
chilled  brickwork,  and  the  brickwork  took  up  the 
surplus  heat.  The  two  chambers  were  used  alter- 
nately, so  that  the  gases  could  be  chilled  without 
great  wear  and  tear.  He  had  not  the  .slightest 
tloubt,  in  view  of  the  experience  already  gained  on 
the  matter,  that  10%  depreciation  of  a  boiler  in 
that  position  would  not  be  nearly  enough.  The 
absorption  iif  the  gas  seemed  to  him  to  l)e  a  great 
problem.  A  small  quantity  of  a  valuable  product 
liatl  to  be  absorbed  when  mixed  with  a  very  large 
quantity  of  gas.  He  had  visited  several  of  the 
factories,  and  at  most  of  them  large  volumes  of 
orange  fumes  W'ere  escaping  at  the  exit.  The  bulk 
of  the  nitric  acid  used  in  this  country  must  be  con- 
centrated ;  dilute  acid  was  of  very  little  use.  In 
some  of  the  factories  an  ordinary  tower  was  used 
like  those  used  to  concentrate  waste  acid  in 
explosives  factories,  which  worked  fairly  satis- 
factorily. He  was  inclined  to  think  that  the 
future  of  the  industry  would  lie  in  the  oxidation  of 
ammonia    made    from    the    atmosphere.       Large 

Suantities  of  nitric  acid  were  being  made  in 
lelgium  by  that  process,  until  the  Germans  in- 
terrupted it.  There  was  no  necessity  to  take  the 
ammonia  from  this  country  to  Norway  in  order  to 
get  nitrate  of  ammonia  when  they  had  the  means 
of  producing  it  from  the  atmosphere.  In  the 
direct  electric  process  a  small  quantity  only  of  the 
electric  power  was  utilised  in  producing  combina- 
tion of  the  two  gases.     If  the  waste  heat  could  be 


economised,  and  power  produced  in  some  better 
way  than  .Mr.  Kilburn  Scott  suggested  doing  with 
his  boiler,  a  great  proportion  of  the  power  might 
be  economised.  So  far  he  «'as  not  aware  of  any 
process  that  did  that,  but  it  would  give  enormous 
economy.  It  would  be  a  more  ellicient  process 
if  the  only  energy  lost  was  that  employed  in  the 
actual  combination.  Mr.  Kilburn  Scott  placed  the 
minimum  power  required  for  a  factory  very  low 
indeed  when  be  said  1000  II. P.  It  anybody  had 
surplus  power  tlicy  might  utilise  a  portion  to  make 
nitric  acid.  Personally  he  would  not  advise  the 
erection  of  plant  under  10,000  or  50,000  H.I'. 
He  quite  agreeil  -wUh  what  had  been  said  with 
regard  to  producer  gas  power.  With  the  utilisa- 
tion of  waste  products  on  the  spot  where  the  stuff 
was  wanted  and  used,  he  thought  they  could 
compete  with  a  factory  which  had  in  the  first 
instance  to  put  up  plant  to  utilise  water  power. 
The  cost  of  harnessing  walei'  power  was  very  con- 
siderable, and  they  usually  had  to  carry  the 
material  a  very  great  distance,  and  the  carriage  of 
such  materials  at  the  present  time  was  a  serious 
matter.  He  hatl  sought  out  all  the  water  power 
in  Scotland,  but  the  biggest  sources  were  taken 
up.  and  the  reason  the  others  were  not  utilised 
was  because  it  would  not  pay  on  such  a  small  scale. 
Mr.  Kilburn  Scott  said  that  it  was  not  until  the 
nitric  oxide  changed  to  nitrogen  peroxide  that  it 
attacked  metal,  and  that  change  did  not  take 
place  untU  the  temperature  had  droj^ped  to  below 
000°  C.  Now  the  temperature  of  the  arcs  in  these 
furnaces  was  somewhere  about  ;1000"  ('.,  whilst  the 
temperature  at  which  the  gases  left  the  furnace 
was  just  under  1000°  C.  For  example,  Eyde  had 
stated  that  the  gases  left  his  furnace  at  lietween 
800°  and  1000°  C,  and  Scluhiherr  had  given  about 
the  same  figures.  Now  900°  (\  was  below  the  tem- 
perature at  which  gases  entered  the  tubes  of  high- 
class  boilers.  Boilers  were  used  in  Norway  for  the 
purpose  of  raising  steam  for  various  industrial 
purposes  in  the  factory  ;  in  fact,  e\'aporation  of  the 
products  was  about  the  only  piu'pose  they  had  to 
use  the  steam  for.  The  gas  entered  the  boUers  at 
about  400°  C,  and  loft  at  about  200°  C.  Therefore 
it  was  clear  that  the  gas  went  into  the  boilers  at 
under  the  temperature  at  which  it  had  changed  into 
nitrogen  peroxide,  and  as  already  stated  it  was  not 
untU  it  had  changed  into  nitrogen  peroxide  that 
it  attacked  metal.  He  thought  10%  depreciation 
was  enough. 

The  Co'Nvper  stoves  installed  at  the  plant  in 
the  Haute  Alpes  were  at  some  distance  from 
the  furnaces,  and  their  purpose  was  solely  to 
cool  the  gases  and  not  to  prevent  dissociation. 
Dissociation  must  be  prevented  in  the  furnace  itself, 
and  in  the  Pauling  furnace  it  was  effected  by  blowing 
a  separate  supply  of  cooling  air  into  the  top  of  the 
arc  flames.  Before  the  gases  reached  the  Cowper 
stoves  they  had  already  passed  through  the 
prcheater.  The  most  scientific  and  efficient  way 
to  cool  the  fixed  gases  was  to  take  advantage  of 
the  latent  heat  of  steam  to  alisorb  the  heat 
rapidly.  With  regard  to  acid  concentration,  it 
was  well  known  that  acid  tould  be  brought  up  to 
06%  by  mere  heat  evaporation.  The  absorption 
towers  would  give  up  to  50%,  but  up  to  :iO  or  40% 
strength  would  do  to  make  such  products  as 
calcium  nitrate  and  anunonium  nitrate.  The 
Ostwald  catalvtic  process  in  use  in  Belgium,  at 
Vilvorde,  made  the  acid  at  40  to  50%,  so  that 
for  the  higher  concentrations  the  sulphuric  acid 
plant  was  required  for  that  just  as  for  any  other 
process.  As  i-egards  the  minimum  horse-power 
advisable  for  the  plant,  one  nitric  acid  factory 
complete  with  Cowper  stoves  worked  by  power 
from  a  glacial  stream,  etc..  ab.sorbed  only  4000  kw., 
having  nine  fiu'naces  of  450  kw.  each.  Another 
plant  which  had  been  running  most  successfully 
in  Italy  for  many  years  with  energy  purchased 
from  a  power  company  took  7500  kw.     Ten  years 
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ago  the  largest  plant  in  Norway  was  of  only  120  kw., 
capacity.  A  nitric  acid  factory  at  Legnano,  near 
MUan,  which  had  been  using  Pauling  furnaces  for 
many  years  worked  on  that  restricted  service. 
It  used  7500  kilowatts,  and  electric  energy  wa^s 
supplied  by  a  power  company  during  the  off-peak 
hours  at  20s.  per  kilowatt- year. 

One  con.siderable  source  of  waste  power  which 
could  be  readily  harnessed  for  the  electric  production 
of  nitric  acid  was  that  of  modern  by-product  coke 
oven  plants,  which  gave  a  surplus  of  about  50% 
of  the  whole  gas  produced.  Mr.  Twynam.  ot 
Jliddlesboro,  and  himself  were  interested  m  a  pro- 
posal to  convert  this  waste  gas  into  electrical 
energy,  then  utilise  the  energy  in  a  Kilburn-Scott 
furnace  for  the  production  of  nitric  acid,  and 
finally  combine  the  nitric  acid  with  the  ammoma 
in  the  whole  of  the  coke  oven  gases  so  as  to  form 
nitrate  of  ammonia.  Figures  which  had  been 
got  out  showed  that  it  would  be  more  profitable  to 
use  the  surplus  gas  and  the  ammonia  in  that  way 
than  merelv  to  make  the  less  valuable  sulphate  of 
ammonia,  as  at  present,  the  sulphuric  acid  for 
which  had  to  be  purchased.  . 

The  Ostwald  patents  for  inakmg  mtric  acid  by 
the  catalytic  process  taken  out  aljout  a  dozen 
vears  ago,  were  transferred  in  AprU,  1910,  to  a 
company  called  Nitrates,  Ltd.,  promoted  by 
Mr.  A.  S.  Barton.  Not  only  had  there  been  no 
profits,  but  Mr.  Barton  had  admitted  that  the 
process  had  l)een  most  inefticient.  and  £78.604 
had  been  spent  in  twelve  months  on  account  of  the 
factory. 


Meeting   held   at     Burlington    House   on    Mouckiy, 
February   \st.   1915. 


MR.    W.    F.   BEID    IX    THE    CHAIR. 


Specimens  of  chemicals  and  apparatus  were 
displayed,  which  hitherto  have  been  mainly 
produced  abroad,  but  now  are  being  manufactured 
in  this  country. 

The   following   is   a   list   of   the   exhibitors   and 

Messrs'.  Baird  and  Tailoek,  Ltd.  (London). — 
Glass  apparatus  of  their  own  manufacture,  porce- 
lain boats  and  crucibles,  thermometers,  bm-ettes, 
and  reagent  chemicals.  ,_,.,, 

Messrs.  TV.  and  R.  Dalston.  Ltd.  (Maidslone). — 
High-grade  filter  papers,   suitable  for  laboratory 

Messrs.  A.  Boake,  Roberts  and  Co..  Ltd.  (Strat- 
ford).— Anethol.  eugenol,  citral,  citronellal,  gera- 
niol.  triacetin.  terpeneless  oils  of  lemon  and  ginger. 

The  British  Glass  Wool  Co.  (2.  Compton  Road, 
iV.). — Glass  wool. 

The  British  Laboratory  Ware  Association.  Ltd. — 
EngUsh-made  glass  beakers,  flasks,  tubing,  etc., 
Doulton  porcelain  ware,  and  Royal  Worcester 
porcelain  crucibles,  etc.  ^   ,      ,,     ,        r,     ., 

Messrs.  Buttenvorth  Bros.,  Ltd.  (^ewton  Heath, 
Manchester). — Glass  tubing,  Tenax  leadless  resist- 
ance glass,  canes  for  tungsten  wire. 

Corticine  Floor  Covering  Co..  Ltd.  (Aldersgate 
Street.  B.C.). — Articles  of  compressed  cork. 

Messrs.    Hlggins    Bros.       (Liverpool). — .SaUcylic 

Messrs.  Johnson  and  Matthey  (Huiton  Carden. 
E.G.). — Magnesium  metal  and  powder,  barium 
platiuocvanide    for   X-ray  screens. 

Manchester  Oxide  Co.  (Manchester). — Pure 
barium  and  ammonium  sulphocyanides. 

Morgan  Crucible  Co..  Ltd.  (Batlersea.  .SMI'.). — 
Combustion  and  pyrometer  tubes. 

Me.isr.i.  .James  ' Pou-cU  and  Sons  (Whilefriars 
Class  Works,  E.G.). — Glass  flasks  and  tul>ing. 


Messrs.  A.  G.  Thornton,  Ltd.  (Manchester). — 
Sectional  papers,  true  to  scale,  replacing  German- 
made  products. 

After  a  brief  description  of  the  exhibits  had  been 
given,  :Mr.  .T.  J.  Eastick  moved  a  resolution  urging 
the  Government  to  take  such  steps  as  would  tend 
to  the  production  and  refining  within  the  Empire 
of  sugar  sufficient  for  the  Empire's  consumption. 
The  resolution  was  supported  bv  Capt.  G.  L. 
Courthope,  M.P.,  Mr,  C.  S.  Parker.  Mr.  W.  T. 
Chadwin,  and  Mr.  Buckmaster.  Further  dis- 
cussion was  adjourned  till  March  1st,  1915. 


Manchester  Section. 


Meeting    held    at    the    Grand    Hotel,    on    Friday. 
December  iih.   1914. 


MB.  JULIUS  HUBNER  IN  THE  CH.\IU. 


A 


RAPID   ilETHOD   OF  ESTIMATING 
NITRATES. 

BY  EDMUND  KNECHT. 


The  oldest  method  tor  the  quantitative  deter- 
mination of  combined  nitric  acid  is  that  of  Pelouze, 
in  which  a  known  weight  of  the  substance  to  be 
assayed  is  boiled  with  excess  of  ferrous  chloride 
(or  sulphate)  and  concentrated  liydrochloric  acid, 
when  the  following  reaction  takes  place  : — 

3FeC'l2+HN03  +  3HCl=3FeCl3  +  NO+2H,0 

The  remaining  ferrous  chloride  is  then  estimated 
either  with  standard  bichromate  or  permanganate. 
An  alternative  method  (Knecht  and  Hibbert. 
"  New  reduction  methods  in  volumetric  analysis," 
p.  67)  is  to  estimate  the  ferric  chloride  directly  by 
means  of  titanous  chloride. 

The  nitrometer  of  Lunge  affords  a  rapid  and 
accurate  means  of  estimating  combined  nitric  acid, 
and  is  perhaps  the  most  universally  used,  especially 
in  works  practice.  It  is  based  upon  the  fact  that 
nitrates,  in  presence  of  concentrated  sulphuric  acid 
and  metallic  mercury,  yield  the  whole  of  their 
nitrogen  as  nitric  oxide,  whicli  is  measured  directlj' 
as  such. 

A  third  method  is  a  gravimetric  one  and  is  based 
upon  the  property  of  diphenyl-endanilohydrotri- 
azole  (Nitron)  of  forming  a  sparingly  soluble 
precipitate  with  nitrates. 

A  fourth  method  of  estimating  nitrates  is 
based  upon  the  quantitative  reduction  of  nitric 
acid  to  ammonia  in  presence  of  excess  of  caustic 
alkali  by  means  of  a  suitable  reducing  agent, 
according  to  the  scheme  : — 

HN03  +  4H2=NH3+3H20 

The  ammoma  formed  is  collected  in  standard 
sulphuric  acid  and  the  extent  of  the  neutralisation 
of  this  is  ascertained  by  titration  with  standard 
alkali,  or  in  case  very  small  quantities  only  are 
present  the  distOlate  is  nesslerised.  The  reducing 
agent  originally  employed  in  this  method  was  zinc 
dust,  but  later  it  was  found  that  aluminium  was 
more  suitable  for  the  purpose.  In  both  cases, 
however,  a  considerable  amount  of  time  was 
considered  necessary  to  effect  complete  reduction. 

In  a  paper  pubUshed  in  1003  (Ber.,  36.  166 ;  this 
J..  1903,  232)  the  author  drew  attention  to  the 
fact  that  titanous  hydi-oxide  was  capable  of  effect- 
ing the  complete  reduction  of  nitrates  to  anmionia. 
A  furtlier  examination  of  this  reaction  showed  that 
the  reduction  is  almost  instantaneous. 
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When  caiistii-  soda  is  added  to  a  solution  of  a 
titanous  salt.  Mack  tit-anous  hydroxide  is  preci- 
pitated, but  this  begins  to  decompose  almost  at 
once,  yielding  nascent  hydrogen  and  the  white 
titanic  hydroxide,  probably  according  to  the 
following  equal  ions  : — 

Ti,(SO.),  f6NaOH=Ti,(OH)„  I  ;iNaoSO. 
Ti,(OH).--2H,0=2fi(OH),  ;  H.. 

The  new  method,  or  rather  the  modification  of  the 
old  method,  is  based  upon  this  reaction,  and  when 
properly  carried  out  has  given  entirely  satisfactory 
resultvs. 

A  convenient  amount  of  nitrate  for  a  single 
estimation  is  about  the  equivalent  of  01  grm. 
potassium  nitrato.  Thus,  in  the  assay  of  a  com- 
mercial sodiiun  nitrate,  about  1  gnu.  is  ac<'uratoly 
weiglied,  dissolved  in  water,  and  made  up  to 
100  c.c.  Ofthis,  10  c.c.  are  measured  into  a  copper 
flask,  excess  of  caustic  soda  is  added,  and  then 
about  20  c.c.  of  commercial  titanous  sulphate  or 
chloride.  The  distillation  can  then  at  once  be 
proceeded  with  and.  after  (he  boiling  has  l)een 
continued  for  a  quarter  of  an  hour,  the  operation 
is  finished  and  back  titration  is  elTected. 

It  is  essential  that  the  reagents  should  be  added 
in  the  sequence  as  stated,  for  if  the  acid  solution 
of  tlie  titanous  salt  is  allowed  to  react  willi  the 
nitrate,  reactions  take  place  which  result  in  the 
expulsion  of  a  portion  of  the  nitrogen  either  as 
nitrous  or  nitric  oxide,  and  the  result  is  conse- 
C]^uently  luu-eliable.  It  is  also  obvious  that  the 
titanous  salt  should  be  free  from  ammonia. 
Personally  I  have  not  had  any  trouble  in  this 
respect,  but  1  am  informed  tliat  ammonia  lias  l)oen 
found  in  small  quantities  in  some  of  the  older 
commercial  products.  In  the  newer  products, 
however,  this  is  not  the  case,  and  the  price  need 
not  be  a  deterrent,  for  two  estimations  can  be 
carried  out  at  a  cost  of  the  reagent  of  consideralily 
less  than  one  penny. 

Two  estimations  carried  out  in  the  manner 
de.scribed  on  pure  potassium  nitrate  gave  respec- 
tively 99-80  ".J  and  nos:!  "„.  The  re-sults  have  been 
corroborated  by  dilfereut  observers  and  have 
invariably  revealed  the  reliability  of  the  process. 

Nitritts  are  also  quantitatively  reduced  to 
ammonia  by  the  action  of  titanous  hydroxide  in 
presence  of  excess  of  caustic  alkali.  This  was 
shown  to  be  the  case  by  a  duplicate  experiment 
with  pure  crvstallised  silver  nitrite,  which  vielded 
in  both  ca.ses  99'17%  AgXOo. 

The  quantitative  reduction  of  nitric  acid  to 
ammonia  by  the  lower  oxide  of  a  metal  as  described 
in  the  above  short  note  is,  I  believe,  the  only 
in.stance  of  its  kind,  and  I  am  convinced  that  the 
method  alTords  the  most  rapid  of  ,-iU  existing 
processes  for  the  exact  estimation  of  combined 
nitric  acid.  Any  curtailment  of  time  required  for 
such  an  estimation  is  a  gain  to  the  analytical 
chemist  and  indirectly  to  the  indu.stries.  The 
method  has  been  introduced  with  success  into  the 
practical  curriculum  of  the  Chemical  Department 
of  the  JIunicipal  .School  of  Technology.  ^lanchester. 

Discussion. 

Dr.  T.  J.  I.  Cr.\ig  said  that  all  the  titanous 
sulphate  made  in  the  Manchester  Alum  Works  was 
now  free  from  ammonia.  Aluminium  amalga- 
mated with  mercury  reduced  nitrates  in  acid 
solution,  and  it  was  employed  in  one  laboratory 
in  the  .Manchester  for  sewage  and  water  analysis  ; 
when  small  quantities  of  nitrate  were  present  a 
piece  of  aluminium  was  amalgamated  by  immer- 
sion in  a  dilute  Nessler  solution.  The  sample  of 
water  was  poured  on,  and  acid  was  added,  and  in 
two  hours  the  nitrates  were  reduced  to  ammonia 


which  was  then  distilled  off  and  determined.  He 
had  tried  Prof.  Knecht's  new  proces.s  and  found  it 
reliable. 

Mr.  J.  II.  Lestkr  pointed  out  that  the  use  of 
aluminium  amalgam  was  adopted  bv  himself  in 
1888,  at  the  suggestion  of  Dr.  Ormandy. 

Professor  Kxkc.'HT,  in  reply,  said  that  he  had 
not  tried  aluminium  amalgam,  but  could  quite 
understand  that  it  would  work  more  rapidly  than 
aluminium  alone.  Copper  vessels  were  used 
because  they  prevented  the  "  bumping  "  which 
occurred  rather  badly  in  glass,  and  also  after 
the  titanous  hydroxide  had  been  precipitated,  it 
was  difficult  to  clean  the  vessels,  as  it  adhered  very 
firmly  to  the  glass.  He  could  not  say  definitely 
whether  very  dilute  solutions  of  nitrates  would  be 
instantaneously  reduced,  but  the  reason  why  the 
titanous  hydroxide  acted  so  rapidly  was  that 
there  was  a  very  largo  surface,  probably  something 
like  a  thousand  times  as  great  as  with  a  metal, 
and  consequently  the  reduction  was  very  mucli 
more  rapid.  He  should  imagine  that  in  very 
dilute  solutions  nitrates  would  be  instantaneously 
reduced.  He  could  not  say  whether  organic 
matter  would  disturb  the  course  of  reaction. 


Nottingham  Section. 


Meeliiuj     held     at     NoUinrjham.     on     Wednesday, 
December  Sth,   19H. 


.\RCnBUTT    IN     THE     CILVIR. 


DISCUSSION  ON  A  "  RAPID  AND  ACCURATE 
METHOD  FOR  THE  DETERMINATION  OF 
CARBON    IN    IRON    AND    ITS    ALLOYS." 

BY  DR.  ERNST  SZASZ  (this  Journal,  1914,  991). 

Mr.  T.  H.  Adasis  said  that  the  rapidity  of  the 
method  was  for  some  classes  of  work  very  de- 
sir.ible.  provided  that  accuracy  could  be  obtained, 
liiit  this  he  rather  doubted.  He  strongly  depre- 
cated the  patenting  of  an  analytical  method  as 
tending  to  hinder  research.  Tlic  amount  of  steel 
burnt  was  small  compared  witli  the  amount 
usually  taken  for  the  direct  combustion  process. 
The  preliminary  purifying  train  for  the  oxygen 
was,  in  his  opinion,  unnecessarily  complicated. 
He  could  not  see  the  necessity  tor  the  incandescent 
platinised  asbestos,  as  compressed  oxygen  pre- 
pared, as  was  the  greater  proportion  made  in  this 
count r^',  from  liquid  air  could  hardly  contain  any- 
tangible  quantity  of  carljon  monoxide  or  hydro- 
carbons. In  his  opinion  the  best  method  was 
first  to  burn  steel  of  well-verified  carbon  content 
each  day  before  commencing  any  unknown  samples. 
If  the  correct  result  was  obtained  it  was  proof 
that  all  was  in  oi-der.  When  working  in  this  way 
the  only  preliminary  purifying  train  required  was 
a  soda-lime  tiUje  and  a  valve  flask  of  sulphuric 
acid  similar  to  the  one  descriljed  in  the  jjaper. 
The  oxygen  gas  holder  was  also  unnecessary.  For 
years   he   had   worked   from   a   cylinder   with   an 

!  ordinary  reducing  valve  with  satisfactory  results. 
It    seemed    proljable    that    the    capacity    of    the 

\  combustion  tube  togetlier  with  the  connecting 
tul>es  and  condenser  was  at  least  (iO — 70  c.c.  The 
total  capacitv  of  the  measuring  vessel  was  only 
150  c.c.  and  this  was  not  completely  filled  by  the 
evolved  carbon  dioxide  and  the  oxygen  used  for 
washing  out.      It  seemed,  therefore,   that  all  the 
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carbon  dioxide  had  to  be  washed  out  by  about  an 
equal  volume  of  oxygen,  that  is,  the  apparatus 
was  only  once  rinsed  out  by  oxygen  :  that  was 
not  enough.  If  the  process  had  been  given  about 
double  the  time  and  used  as  a  gravimetric  process 
it  would  have  been  better.  The  necessary  tem- 
perature in  the  furnace  to  induce  the  commence- 
ment of  the  rapid  absorption  of  oxygen  by  the 
steel  was,  in  his  experience,  about  1000°  C,  and 
the  figure  given  by  the  author,  1150°  C,  was  really 
higher  than  was  necessary,  but  perhaps  that  was 
a  vital  point  in  the  process  when  extreme  rapidity 
was  required. 

Mr.  Bernard  Collitt  said  that  the  estimation 
of  carbon  in  steel  by  direct  combustion  in  a  current 
of  oxygen  was  thoroughly  worked  out  In  England 
before  adoption  in  America  and  Germany,  and 
was  described  by  Dr.  John  E.  Stead  at  the  1904 
meeting  of  the  Iron  and  Steel  Institute  in  America  ; 
he  stated  that  his  attention  had  been  drawn  to  the 
method  by  one  of  his  old  pupils  who  had  used  it 
successfully  as  early  as  1890.  The  use  of  a  pre- 
heating tube  or  furnace  to  burn  organic  matter 
in  the  oxygen  to  carbon  dioxide  was  recommended 
in  the  standard  method  of  the  American  Foundry- 
men's  Association  six  years  ago  or  more.  He 
faUed  to  see  the  necessity  of  drying  the  oxygen 
before  it  reached  the  steel.  Over  30  years  ago 
Prof.  J.  O.  Arnold  had  shown  that  chemically  dry 
oxygen  would  not  unite  with  bright  steel  turnings 
at  a  full  red  heat ;  Hilpert  (Ber.,  1913,  46  ;  this 
J.,  1913,  509)  stated  that  whilst  with  dry  oxygen 
a  temperatui-e  of  1200°  C.  was  necessary  for  the 
complete  combustion  of  steel  and  iron,  with  moist 
oxygen  a  temperature  of  950°  C.  was  sufficient. 
Besides  eUminating  the  calciiun  chloride  tube  for 
the  oxygen  entering  the  combustion  tube,  could 
not  the  chromic  acid  bulb  for  the  leaving  oxygen 
be  also  eliminated  by  using  as  sealing  liquid  for 
the  gas  a  solution  of  sulphuric  acid  (I  to  10)  con- 
taining some  dissolved  chromic  acid  ?  The 
measurement,  instead  of  weighing,  of  the  carbon 
dioxide  produced  by  the  combustion  of  carbon  in 
steel,  etc.,  had  been  sviggested  by  Wiborg  in  1887. 
It  was  impossible  to  find  any  difference  between  his 
method  and  that  described  by  Wirtz  in  "  Stahl 
und  Eisen  "  in  1913,  where  it  was  claimed  that 
carbon  estimations  in  steel  "  analytically  exact  and 
faultless  "  could  be  made  in  three  to  four  minutes 
at  a  cost  of  IJd.  per  estimation.  The  apparatus 
was  different,  but  the  methods  were  Identical. 

^The  Chairman  said  he  had  experimented  with 
the  direct  combustion  process  ten  years  ago,  when 
Dr.  Stead  described  in  the  Joiu-nal  of  the  Iron  and 
Steel  Institute  his  method  in  which  the  steel 
drillings  were  mixed  with  manganese  ore.  It  was 
soon  found  to  be  unnecessary  to  mix  .anything 
with  most  steels,  and  that  the  sole  condition  for 
success  was  to  get  the  right  temperature,  which 
must  be  in  the  neighbourhood  of  1000°  C.  The 
steel,  while  burning,  absorbed  the  oxygen  as  fast 
as  it  could  conveniently  be  passed  in,  and  the 
form  of  combustion  apparatus  used  was  governed 
by  the  method  of  measuring  the  CO  j  formed.  The 
very  ingenious  apparatus  described  by  Dr.  Szasz, 
no  doubt,  answered  admirably  the  inventor's 
purpose,  and  gave  correct  resxUts.  But  it  would 
be  absurd  to  put  up  an  expensive  and  complicated 
apparatus  of  that  kind  unless  a  very  large  nujnber 
of  analyses  had  to  be  made  regularly  in  a  very 
short  space  of  time.  In  an  ordinary  laboratory,  ' 
deaUng  with  only  a  few  samples  of  steel  per  day 
the  analyst  wovdd  find  it  more  economical  and 
convenient  to  use  the  much  simpler  apparatus 
necessary  for  absorbing  the  COj  and  weighing  it. 
A  moderate  number  of  samples  dally  could  be 
dealt  with  in  that  way  without  the  constant  atten- 
tion needed  by  Dr.  Szvsz's  apparatus,  and  time 
left  for  other  work  to  be  carried  on  by  tlie  same 
operator.     The  oxygen  usually  supplied  in  cylin- 


ders in  this  country  needed  no  such  elaborate 
purification  as  Dr.  Szisz  described,  but  it  was 
deshable  to  pass  it  through  a  simple  purifying 
train  containing  soda-lime,  calcium  chloride,  and  a 
sulphuric  acid  drying  tube.  If  it  was  necessary 
to  work  much  more  rapidly,  the  CO 2  might  be 
measured  Ijy  means  other  than  weighing.  There 
were  several  ways  In  which  it  could  be  done,  and 
Dr.  Szasz's  method  was  one  of  these.  He  did  not 
think  there  was  anything  in  his  particular  method 
which  radically  modified  what  they  already  knew. 


Obituary. 


CARL   LIEBERMANN. 

Geh.  Kat.  Prof.  Dr.  Carl  Liebermann  died  in 
Berlin  on  Dec.  28th,  1914,  at  the  age  of  73. 
In  his  early  years  he  was  assistant  to  Prof. 
Adolf  Bayer,  and  in  1879  was  appointed 
Professor  of  Organic  Chemistry  at  Charlotten- 
burg,  a  post  which  he  held  until  his  death. 
He  will  always  be  remembered  for  his  work 
in  connection  with  the  synthesis  of  alizarin. 
Having  I'ecognised  that  natural  alizarin  was 
a  derivative  of  anthracene,  Graebe  and  Lieber- 
mann in  1869  succeeded  in  preparing  alizarin 
by  fusing  dibromoanthraquinone  with  caustic 
potash,  and  in  the  same  year,  Graebe,  Lieber- 
mann, and  Caro  discovered  that  anthraquinone- 
sulphonlc  acid  was  converted  into  ah'zarin 
by  fusion  with  caustic  potash  (see  W.  H. 
Perkin ;  this  J.,  1885,  4,  432).  Liebermann 
made  an  extensive  investigation  of  other 
dyestufis,  including  aiu'ln,  pittacal,  brazi- 
lein,  quercetm,  xanthorhamnln  (rhamnetin) 
archil,  cochineal,  and  catechu.  He  also  carried 
out  much  valuable  research  in  connection 
with  the  alkaloids,  particularly  those  of 
coca,  and  his  method  for  converting  ecgonine 
into  cocaine  is  used  at  the  present  time.  He 
was  successful  m  synthesising  isonarcotine, 
cinnamylcocaiue,  anil  the  two  truxillines, 
in  isolating  hygrine  and  cuscohygrine  from 
cusco  leaves,  and  in  elucidating  the  constitution 
of  tropacocaine,  opianic  acid,  and  the  truxillic 
acids. 


MAURICE  BRICKDALE  LLOYD. 

Captain  M.  B.  Lloyd,  late  of  the  Royal 
Artillery,  was  born  In  1865,  received  Ills  first 
commission  in  1884,  and  served  for  some  years 
in  India  as  lieutenant  and  captain  in  the  R.H.A. 
Later  he  passed  into  Woolwich,  and  at  the  con- 
clusion of  the  two-year  course  was  appointed  to 
the  staff'  of  the  College  as  Instructor  in  Chem- 
istry and  Electricity,  which  appointments  he 
held  until  transferred  to  the  Home  Office  as  an 
Inspector  of  Explosives.  As  an  Inspector  he 
did  valuable  work  for  the  Government,  and 
conducted  inquiries  in  several  cases  of  public 
interest.  Leaving  the  Army,  he  became,  in 
1908,  a  director  of  Curtis's  and  Harvey,  Ltd., 
where  his  technical  knowledge,  particularly  in 
the  location  and  construction  of  danger  build- 
ings and  as  to  naval  and  military  ammunition, 
found  ample  scope.  He  was  a  member  of  the 
War  Office  Committee  on  Shipments  of  Ex- 
plosives and  of  the  Celluloid  and  Abel  Heat  Test 
Committees.  He  also  compiled  a  booldet  on 
the  construction  of  stores  and  magazines  for 
explosives,  and  the  Home  Office  regulations 
concerning  them. 

He  died,  after  a  short  Illness,  on  February  5th.  I 
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I.— GENERAL  PLANT;    MACHINERY. 

Patents. 

Cooling  air  to  loio  temperatures  ;  Process  of,  and 
apparatus  for ,  also  applicable  to  the  produc- 
tion of  ice.  K.  P.  van  Calcai-,  Begstfioost,  J. 
Ellerman  and  J.  H.  Martijn,  The  Hague,  Holland. 
Eng.  Pat.  2950,  Feb.  4,  1914.  Under  Int.  Conv. 
Feb.  2(5.   1913. 

A  CUKREXT  of  air  w  drawn  by  a  fan  through  a 
closed  chamber  into  which  a  volatile  liquid,  such 
as  ether,  ethyl  chloride,  or  the  like,  is  also  intro- 
duced. The  cooling  produced  by  the  evaporation 
of  the  volatile  liquid  condense.s  the  moisture  as 
frost  or  snow,  which  is  deposited  on  the  stirf.ace  of 
a  layer  of  sodium  or  calcium  chloride  or  other  salt 
capable  of  forming  a  freezing  mixture  with  snow 
or  ice.  The  basket  or  cage  containing  tlie  salts 
surrounds  a  vessel  containing  water,  which  is 
frozen  by  the  cold  produced.  The  cooled  air,  after 
leaving  the  chamber,  is  passed  through  .another 
chamber  cooled  externally  and  having  a  number 
of  globular  expansions  which  form  baffles  and 
impart  a  whirling  motion  to  the  air.  Tliis  causes 
the  condensation  and  deposition  of  the  volatile 
liquid,  which  is  collected  for  re-use. — W.  H.  C. 

Gases ;      Apparatus    for     icashing .     W.     B. 

Davidson,  Birmingham,  and  A.  J.  Liversedge, 
Croydon.     Eng.  Pat.   19,028,  Aug.  25,   1914. 

The  patent  relates  to  apparatus  in  which  tlie  gas 
enters  the  compartments  ot  the  washer  at  the 
bottom  near  the  side  and  meets  a  spray  of  washing 
liquid  produced  by  a  centrifugal  device  mounted 
on  a  central  vertical  shaft.  To  prevent  the  spray 
from  entering  the  gas-inlet  passage,  a  grid  com- 
posed of  substantially  vertical,  concentric,  annular 
plates,  or  of  one  or  more  strips  wound  spirally,  is 
provided,  in  conjunction  with  a  curved  deflector 
over  the  gas  passage.  The  washing  effect  is  in- 
creased by  the  thin  streams  of  Uquid  flowing  down 
the  plates  of  the  grid.  The  device  may  be  appUed 
not  onlv  to  gas-washers  of  the  type  described  in 
Eng.  Pat.  9302  of  1914  (see  this  J.,  1914,  1082  ;  in 
the  figiu-e  there  given,  3  is  the  grid  and  2  the 
deflector),  but  also  to  other  washers,  such  as  the 
Feld  sprayer. — A.  S. 

Gases  of  low  hoiling  point ;    Apparatus  for  cooling 

and      liquefying .        Industriegas-Oes.      fiir 

SauerstolT-  und  StickjstofT-Anlagen  in.  b.  H. 
Ger.  Pat.  276,977,  April  18,  1912.  Addition  to 
Ger.  Pat.   198,503. 

In  the  apparatus  described  in  the  chief  patent  (see 
Ft.  Pat.  44(3,500;  this  J.,  1913,  142),  the  cooUng 
tube  is  enlarged,  or  a  vessel  is  intierposed,  at  a  place 
where  the  temperature  is  below  the  liquefying  point 
of  the  more  ea-sily  condensable  gas-.  Any  liquefied 
or  solidified  material  which  passes  from  the  re- 
ceiver proper  into  the  cooling  tube,  is  retained  in 
this  enlargement  or  vessel,  and  the  less  easily  con- 
densed constituent  passes  on  to  the  final  portion 
of  the  cooling  tube,  where  it  is  cooled  to  its  lique- 
fying point. — A.  S. 

Transmission  or  exchange  of  heat  helu-een  fluids  ; 
Apparatus  for  the .  A.  D.  Harrison,  Wol- 
verhampton.    Eng.  Pat.  4252,  Feb.  18,  1914. 

To  allow  for  the  alteration  in  volume  of  the  fluids 
flowing  in  opposite  directions  through  a  heat-inter- 


changer,  the  latter  is  built  up  of  plates  bolted 
together  and  having  two  non-communicating, 
adjacent  passages  or  series  of  passages  between 
them,  the  flanges  and  baffles  which  constitute  the 
walls  of  the  passages  being  so  arranged  that  the 
cross-section  of  the  passage  for  the  fluid  being 
heated  increases  and  that  for  the  fluid  being 
cooled  decreases  from  the  inlet  to  the  outlet. 

— W.  H.  C. 

f^eparating  coarse  particles  from  divid/'d  material. 
H.  W.  Hardinge,  New  York,  U.S.A.  Eng.  Pat. 
11,213,  May  (5,   1914. 

The  material  Ls  mixed  with  water  and  fed  through 
the  shoot,  K),  into  the  rotating  conical  barrel,  10. 
Tho  coarse  particles  settle  to  the  lowest  part  of  the 


barrel  and  are  scooped  up  by  the  conveyor  pipes, 
19,  and  discharged  through  the  lioUow  shaft,  13, 
into  the  shoot,  20.  The  finer  material  is  dis- 
charged from  the  smaller  end  of  the  barrel  into  the^ 
shoot,   18.— W.  n.  C. 


Rotary  ■ 
U.S.    Pat. 


G. 


F.    Downs, 
121,906,    Dec.    22, 


Furnaec   or    kiln 

Buffalo,    N.Y.     U.S.    Pat.    1 

1914.     Date  of  appl..  April  25,  1914. 

A  ciRCUL.vu  head,  open  at  one  end,  is  mounted 
upon  a  rotary  cylindriJcal  furnace  (see  figure), 
and  is  connected  by  manifolds  and  pipes  with  the 


interior  of  the  cyUnder,  and  by  its  open  end,  during- 
part  ot  the  rotation,  with  a  wind-box  to  which  gas 
or  air  under  pressure  is  supplied.  When  not  in 
communication  with  thi-  wind-box,  the  6pen  end 
of  the  manifold  is  closed  by  a  plate  held  against  it 
by  a  spring. — W.  H.  C. 

Distillate  condenser  and  steam  generator.  C.  L. 
Suhr,  OU  City.  Pa.  U.S.  Pat.  1.122,169,  Dec.  22, 
1914.     Date  of  appl.,  April  7,  1914. 

The  vapours  from  the  still  are  led  downwards  and 
arotind  the  tubes  of  a  horizontal  tubular  heater,  to- 
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a  coil  condenser.  Water  is  passed  through  the 
heater,  and  the  steam  given  off  is  passed  into  the 
still.  The  supply  of  water  and  the  discharge  of 
steam  are  controlled  by  float-vjilves. — W.  H.  C. 

Filtering  colloidal  materials  ;    Apparatus  fo/r . 

J.  von  Kruszewski.     Ger.  Pat.  275.888.  Dec.  23, 

1913. 
The  material  is  passed  successively  through  two 
or  more  sieves,  arranged  in  series.  The  sieves,  or 
one  or  more  of  them,  are  coated  with  fat  or  the 
like,  or  treated  in  any  other  way  to  render  theni 
incapable  of  being  wetted  by  the  liquid  passing 
through.  With  this  arrangement  considerable 
quantities  of  colloidal  slime  can  be  filtered  clear, 
in  a  ihort  time,  witliout  the  use  of  high  pressure. 

—A.  S. 

Treating   liquids   or  solids   xcith  gases,    liquids   or 

mixtures    of    these;      Apparatus    for .     R. 

Tunm.     Ger.  Pat.  276,119,  Oct.  5,   1913. 

A  RECEPTACLE  for  tlie  material  under  treatment 
rotates  about  a  horizontal  or  inclined  axis,  on 
hollow  bearings,  the  median  axis  of  the  receptacle 


^i^ 


intersecting  the  axis  of  rotation,  between  the  bear- 
ings, at  such  an  angle  that  the  centre  of  gravity 
of  the  empty  receptacle  lies  on  the  axis  of  rotation. 
Several  such  receptacles,  communicating  one  «ith 
another,  may  be  mounted,  in  series,  about  a  com- 
mon axis,  as  shown  in  the  figure  ;  the  arrangement 
may  be  such  that  the  centres  of  gravity  of  the 
receptacles  next  to  the  bearings,  b,  lie  outside  the 
axis  of  rotation,  CD,  but  the  centre  of  gravity  of 
the  complete  series  of  receptacles  lies  on  the  axis. 
The  receptacles  may  be  fitted  with  perforated  par- 
titions, i,  the  perforations  in  adjacent  partitions 
being  so  arranged  that  a  certain  number  of  them 
are  always  covered  by  the  liquid  or  solid  under 
treatment.  The  apparatus  is  especially  suitable 
for  dissolving  solids  and  preparing  suspensions. 

—A.  S. 
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Coal  and  coke  ;   Determination  of  ash  in  - 


.  F. 
Weisser.  Chem.-Zeit.,  1914.  38,  1264—1265, 
1289—1290. 

The  ash-content  of  coal  determined  by  incineration 
is  always  lower  than  the  true  content  of  mineral 
matter,  chiefly  owing  to  the  conversion  of  car- 
bonates into  oxides  during  ignition,  and  the  results 
obtained  over  a  naked  flame  in  an  open  dish  are 
higher  and  more  accurate  than  those  obtained  in 
a  muffle,  because  in  the  former  case  the  loss  men- 
tioned is  partly  compensated  by  fixation  of  sulphur 
dioxide  from  the  gases  of  the  flame  (see  this  J., 
1912,  674).  In  coke,  however,  the  quantity  of 
carbonates  present  is  almost  negligible,  and  the 
ash-content  determined  by  incineration  tends  to  be 
high,  owing  mainly  to  the  oxidation  of  the  sulphur 
to  sulphates  and,  when  a  naked  flame  is  used  for 
heating,  to  the  absorption  of  sulphur  dioxide.  If 
the  weight  of  ash  obtained,  whether  over  a  naked 
flame  or  in  a  muffle,  be  diminished  by  subtracting 
the  weight  of  sulphuric  anhydride  present  in  it, 
the  residt  accords  closely  with  the  true  content  of 
mineral  matter  in  the  coke.  By  incinerating  in  a 
muffle,  at  not  below  900°  C,  sulphates  are  mostly 


decomposed  and  fairly  accurate  results  may  be 
obtained  without  any  correction.  An  example  is 
given  of  a  coke  containing  0-1%  COj  as  car- 
bonate, 0-08%  S  as  sulphide,  014%  Fe  as  sulphide, 
0-82%  FeO,  008%  SO3,  and  12-76%  of  silicates, 
making  altogether  13-98%  of  mineral  matter. 
The  ash-content  found  by  incineration  at  750°  C. 
was  14-36%;  at  900°  C,  14-13%;  and  over  a 
naked  flame,  14-67  %.  (Op.  Wagener,  this  J..  1913. 
935).— J.  H.  L. 


Peat ;    Utilisation  of- 


in  Italy  [production  of 


ammonium  sulphate].  U.  Rossi.  Monthly  Bull. 
Agric.  InteUigence,  Rome.  J.  Roy.  Soc.  Arts. 
1915,   63,  162—163. 

At  Orentano  and  Codigoro,  artificially  dried  peat, 
containing  25%  of  water,  is  carbonised  in  a  turret- 
shaped  oven.  26 — 33  ft.  high,  by  the  IMond  process. 
From  1  ton  of  peat  containing  2-!^%  N  about 
175  lb.  of  ammonium  sulphate  are  thus  obtained 
at  a  cost  of  from  4s.  lOd  to  5s.  7d.  per  cwt.  Tin- 
factory  at  Orentano  has  been  working  since  1910. 
the  present  daily  capacity  being  1800  cub.  ft.  of 
peat,  yielding  50  tons  of  ammonium  sulphate  per 
month  ;  at  the  works  at  Codigoro,  operated  since 
1912,  150  tons  of  dried  peat,  yielding  10 — 12  tons 
of  ammonium  sulphate,  are  treated  dailv. 

— W.  E.  F.  P. 

Measuring  flame  velocities  in  gas  and  dtist  explo- 
sions ;    An  instrument  for .     .1.  D.  Morgan. 

Engmeering,  Jan.  8,   1915,  39 — 40. 

Advantage  is  taken  of  the  reduction  in  the  resist- 
ance of  air  or  gas  to  the  passage  of  an  electric 
spark  caused  by  the  rise  in  temperature  which 
takes  place  as  the  flame 
of  the  explosion  moves 
along.  Two  spark  gaps, 
o,  6,  are  arranged  in  the 
circuit  of  wires  from  an 
induction  coil.  Under 
normal  conditions  a 
spark  will  not  jvimp  the 
wider  gap,  a.  but  if  the 
resistance  of  the  air  at  a 
be  lowered,  owing  to  rise 
of  temperature,  and  a 
spark  passes,  a  spark 
will  also  pass  at  b.  The 
gap,  a.  is  placed  in  the 
path  of  the  explosion 
wave,  and  the  gap,  6. 
is  arranged  in  con- 
junction with  a  drum 
carrying  a  band  of  smoked  paper  on  which  the 
spark  will  make  a  record.  The  time  of  rotation 
of  the  drum  is  registered  on  the  paper  by  a  line 
of  marks  made  by  the  vibrations  of  a  tuning  fork 
of  known  periodicity.  The  sparking  j^lug  which 
fires  the  explosive  mixture  is  also  in  series  with  a 
second  spark  gap,  and  the  spark  produced  at  the 
latter  makes  a  record  on  the  drum.  The  distance 
between  the  firing  point  and  the  position  of  the 
recording  gap.  o.  being  known,  and  the  time  in- 
terval between  the  firing  spark  record  and  the 
record  corresponding  to  the  spark  produced  at  a 
being  obtained  from  the  tuning  fork  record,  tlie 
time  taken  by  the  flame  to  travel  the  distance  can 
be  calculated.  Several  recording  gaps  are  arranged 
one  after  the  other  in  the  path  of  the  flame,  and  all 
register  on  the  same  drum. — W.  H.  C. 

Coal-gas  ;    Determinalion   of   hydrogen  sulphide   in 

.     A.     B.     Way.      Amer.     Gas     Institute. 

J.  Gas  Lighting,  1914,  128,  660—661. 

A  WIDE-MOUTHED  bottle  of  about  i  gallon  capacity 
is  fitted  with  a  three-hole  rubber  stopper,  which  is 
always  inserted  to  the  same  depth.  A  thermo- 
meter passes  through  one  hole,  and  glass  inlet  and 
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outlet  tubes,  provided  with  rubber  connections 
and  pinch  cocl^s,  tlirougli  tlie  others.  (Jas  to  be 
tested  is  passeil  tlirough  the  bottle  to  expel  tlie  air, 
and  the  outlet  i oclc  is  clo.sod  to  ensure  a  pressure 
in  the  bottle,  which  is  bnnight  to  the  normal, 
when  tlie  sample  has  cooled,  by  opening  one  of  the 
pinch-cocks  wnile  the  loose  end  of  the  rubber  tube 
is  immersed  in  water  to  a  depth  of  i  inch.  The 
cock  is  closed,  the  tube  connected  with  a  levelling 
bottle,  and  the  other  tube  with  a  burette  containing 
a  solution  prepared  by  dis.solvinp  20  grras.  of  cad- 
mium chloride  in  125"  c.c.  of  water  and  50  c.c.  of 
strong  ammonia,  tlltering  and  making  up  to  1  litre 
with  300  c.c.  of  sti-ong  ammonia  and  water.  By 
means  of  the  levelling  bottle  about  30  c.c.  of  the 
solution  are  drawn  into  the  gas  bottle,  and  the 
burette  anil  levelling  bottle  are  disconnected.  After 
shaking,  the  pivssure  is  i-eleased  by  slowly  opening 
the  pinch-cock,  and  the  contents  of  the  bottle  are 
poured  on  to  a  ilry  filter  and  washed  with  water. 
The  filter  and  precipitate  are  placed  in  the  bottle, 
an  excess  of  .V/20  iodine  solution,  3  c.c.  of  starch 
solution,  about  200  c.c.  of  water,  and  50  c.c.  of 
commercial  hydrochloric  acid  are  added,  the 
.stopper  is  inserted,  the  bottle  shaken  for  a  minute 
or  two.  and  (he  excess  of  iodine  titrated  with  iV/20 
thiosulphate  solution.  Using  .V/20  iodine  and  a 
bottle  holding  2000  c.c,  I  c.c.  of  iodine  solution 
represents  18ti2  grains  of  H.S  per  100  culiic  feet 
of  gas.— W.  C.  II. 

Xatiiral  gas  as  an  ecoyioniic  mineral  ;   Inflammable 

.      J.  A.  L.  and  W.  H.  Henderson.     Inst. 

.Min.  and  Met.,  Jan.  21,  I9I5.     [Advance  proof.] 

Statistics  and  graphs  are  given  showing  the 
rapid  rise  of  the  natural  gas  industry,  particularly 
in  the  United  .Stales,  which  produces  97 "„  of  the 
world's  supply.  In  1912  the  production  in  liquid 
volume  was  85",,  of  that  of  petroleum,  in  weight 
41  °o,  and  in  value  52%.  The  average  price  was 
7-52d.  per  1000  cub.  ft.  "  Dry  "  gas.  consisting 
mainly  of  methane  (50 — 95""u)  with  smaller 
quantities  of  ethane,  propane,  and  butane,  has 
an  average  lalorific  value  of  about  1100  B.Th.U. 
per  cub.  ft.,  weight  18  lb.  per  1000  cub.  ft.,  and 
sp.  gr.  0-G3  {air  =  I).  Its  production  was  263%  of 
the  volume  of  nianufactured  gas  and  its  average 
price  was  21-5  0u  of  that  of  the  latter.  It  is  the 
most  efficient  fuel  known  for  nearly  all  purposes,  its 
principal  limitation  being  the  restriction  of  its  use 
to  the  area  which  can  be  supplied  by  pipe  line. 
Wet  "  gas  from  the  oil  wells  contains  a  larger  pro- 

Eortion  of  heavier  j;ases  such  as  ethane,  propane, 
utane.  and  sometimes  ethylenes,  its  chief  value 
being  its  gasolene  content.  Four  commercial  pro- 
ducts are  obt.'iined.  viz.,  ordinary  motor  spirit  ;  the 
light  product  which  is  mixed  witii  naphthas 
to  produce  motor  spirit  ;  semi-liquid  "  gasol." 
distributed  in  high-pressure  containers  ;  and 
residual  "  dry  "  gas.  \'ery  large  quantities  of 
gas  have  been  and  are  still  being  wasted. 

— W.  F.  F. 

Petroliferous    mounds    of  Texas    and     Louisiana  ; 

Origin    of    the .     J.     Chautard.      Comptes 

rend.,    1915,   160,  69—72. 

Thi:  following  geological  changes  are  suggested 
as  an  explanation  of  the  formation  of  the  petro- 
liferous mounds  of  Texas  and  Louisiana  : — 
.Sedimentation  in  an  intermittent  lagoon  of  various 
salt  formations,  sands,  and  clays  with  buried 
orgaruc  (k-bris.  and  layers  of  anhydrite  corres- 
ponding to  the  periodical  drying  up  of  the  lagoon  ; 
decomposition  into  hydrocarbons  of  the  organic 
matter  buried  in  the  saline  sediments  :  trans- 
formation of  the  anhydrite  into  gyp.sum.  with 
concomitant  increase  "in  volume,  "causing  the 
upper  layers  to  be  elevated  into  the  form  of 
mounds  ;    migration  of  the  petroleimi  under  the 


influence  of  the  pressure  exerted  on  their  parent 
rocks,  whereby  eventually  it  is  concentrated 
beneath  the  impermeable  exterior  of  the  mounds. 

— O.  F.  M. 

Oils  from  peal.     Perkin.     See  IIb. 

Fireclay  r/oods  and  their  use  in  gas  works.     Ilolgate. 
See  VIII. 

l'.\TEXTl3. 

Gas  in  the  atmosphere  of  mines ;  Means  for  detecting, 
indicnliny.  and  recording  the  presence  and  pro- 
portions  of .     II.    i{.    \Vebst<;r.    Uorsforth, 

Yorks.     Eng.  Pat.  29,094.  Dec.  17.  1913. 

In  apparatus  of  the  type  in  which  the  presence 
of  firedamp  is  detected  by  <lilTusion  through  a 
porous  vessel  and  the  distension  of  a  diaphragm, 
the  movements  of  a  rod  connected  to  the  diaphragm 
are  multiplied  by  toothed  gearing  or  other  mechani- 
cal device  and  indicated  or  recorded  by  a  pointer. 
The  casing  carrying  the  multiplying  and  iiulicating 
device  is  connected  with  the  base  piece  carrying 
the  jjorous  vessel  in  sui'li  a  way  that  the  two  parts 
can  be  moved  towards  or  away  from  each  other 
in  order  to  bring  the  pointer  to  the  zero  mark. 

— VV.  F.  F. 

Vertical  retorts.  Means  for  charging  vertical  retorts. 
A.  Waddell.  Dunfermline.  Fife.  Eng.  Pats. 
(A)  6112  and  (b)  6113,  .Mar.  10.  1914. 

(\)  The  partition  dividing  a  pair  of  retorts  extends 
nearly  to  the  crown  of  a  single  arch  which  forms 
their  common  floor,  and  wliich  has  an  inclination 
almost  sufficient  to  discharge  the  coke  by  gravity. 
A  curved  pusher  resting  on  the  arch  is  recipro- 
cated from  one  retort  to  the  other  by  rack  and 
pinion  gear ;  or  a  single  retoi't  may  have  a  plane 
sloping  floor,  with  a  pusher  travelling  parallel 
to  it.  (b)  To  charge  the  retort  with  minimum 
loss  of  gas,  the  coal  bogie  has  within  it  a  discharging 
sleeve  movable  vertically,  which  is  lowered  on  to 
a  ring  supported  on  the  usual  conical  valve  of  the 
retort.  On  lowering  the  valve  the  sleeve  descends 
with  it  and  rests  on  the  mouth  of  the  retort,  thus 
preventing  lateral  escape  of  gas. — VV.  F.  F. 


Coke ;      Method     of    cooling 


Warme-\'er- 


werlungs-Ges.    m.  b.  II.      Ger.    Pat.    276.982. 
Aug.  19,  1913. 

The  coke  is  cooled  dry  in  jacketed  chambers, 
water  being  circulated  through  the  jackets  at  a  high 
velocity  and  under  such  pressure  that  no  evolution 
of  steam  occurs.  The  same  water  is  used  to  absorb 
waste  heat  from  all  other  sources  in  the  coking 
installation,  and  a  chamber  is  interposed  in  the 
circuit,  in  which  a  lower  pressure  prevails,  and 
in  which  steam  is  evolved. — A.  S. 

Producer  gas  ;    Process  and  arrangtmcnt  of  plant 
for  the  treatment  and  recovery  of  tar  and  ammonia 

liquor  from .     Q.  Jloore,  Glasgow,  and  The 

Do«son  and  Mason  Gas  Plant  Co.,  Ltd.,  Man- 
chester.     Eng.  Pat.  2650,  Feb.  2,  1914. 

The  gas  is  cooled  to  100^^— 100=  F.  (38°— 71'C.) 
in  an  air-cooled  condenser  and  pas.sed  through  a 
tar-extractor  and  second  air-cooled  condenser 
at  a  higher  level.  The  tar  and  condensed  liquor 
from  the  extractor  and  second  condenser  tiovv 
l)ack  througli  the  first  coiulenser  in  the  reverse 
direction  to  the  hot  gas,  whereby  the  tar  is 
dehydrated.  The  tar  and  anunonia  liquor  are 
separated  by  decantation,  and  the  latter  is  passed 
first  through  a  heat  exchanger,  where  it  heats 
the  water  for  the  producer  jacket,  and  then 
through  a  scrubber  in  the  reverse  direction  to  the 
gas  from  the  second  condenser.  A  strong  ammonia 
solution  is  thus  obtained. — W.  F.  P. 
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Petroleum-diMUlimj     apparaiiis.     Process   jor    dts- 
tillino  petroleum.     K.   E.   Humphreys,   Assignor 
to  Stendard  Oil  Co.,  Whiting.  Ind.     U.S.  Pats. 
(A)  1,122,002,  and  (b)  1,122,003,   Dec.   22    1914. 
Dates  of  appl.,  June  14,  191:5,  and  Jan.  20,  1914. 
(\)    In    a    horizontal  cylindrical   still,    the    liquid 
is    circulated    between "  curved     plates      arranged 
substantially  parallel  to  the  still  bottom,  and  each 
formed  in  two  sectiom.     The  outer  edges  of  the 
sections  are  hinged   at  opposite   ends  of   a  hori- 
zontal diameter  of  the  still,  and  the  inner,  lower 
edges  are  detachably  hooked  together,      (b)     ihe 
above  apparatus  is  used  for  treating  paraffin.s  from 
petroleum     distillation      boiling     above     -jOO    J^ . 
(260°  C),    to    obtain    products    of    lower    boiling 
point,  by  heatmg  at  650°— 850°  F.  (343°— 454°  C), 
and   a  pressure  aljove   4   atmospheres  in  contact 
with  catalvtic  metal  plates,  and  condensing  only  a 
small  fraction.— W.  F.  F. 

Gasoline  ;     Means  jor  controlling  still- pressure  in 

manujacture  oj .     F.   M.   Rogers  and  T.   S. 

Cooke,  Assignors  to  Standard  Oil  Co.,  Whiting, 
Ind.  U.S.  Pat.  1,122,220,  Dec.  22,  1914.  Date 
of  appl.,  Aug.  5,  1914. 
Two  gas-discharge  pipes  are  provided,  one  sUghtly 
smaller  than  necessary  to  maintain  the  desired 
pressure  alone,  and  the  other  of  small  capacity 
and  provided  with  a  valve  operated  by  the  pressure 
in  the  still,  so  that  it  releases  separate  measured 
quantities  of  gas. — W.  F.  F. 

Cooling  hot  or  molten  fats  and  jalty  emulsions  and 
ihe  like.     Eng.  Pat.   10,803.     See  XII. 

Water  puriiicaiion.     {Removing  gasoline,  etc.].   U.S. 
Pat.   1,121,994.     See  XIXb. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 


Peat ;    Oils  jrom  - 


F.    M.   Perkin.     J.    Inst. 


Petroleum  Technologists,  1914,  1,  76 — 84. 
The  destructive  distillation  of  dry  peat  yields  a 
thick  t^r  containing  paraffin  wax,  and  an  aqueous 
distillate  containing  ammonia,  acetic  acid,  acetor^, 
and  methyl  alcohol.  The  gases  evolved  are  suffi- 
cient to  carbonise  the  peat  if  it  has  been  previouslv 
dried  tUl  it  contains  only  20%  HjO.  Coke  hard 
enough  for  metallurgical  purposes  is  obtained  from 
suitably  dried  briquettcd  peat.  The  tar  is  frac- 
tionated, finally  with  superheated  steam,  to  prevent 
carbonisation,  and  the  fractions  are  washed  with 
alkali  and  acid.  The  oils  are  largely  paraffinoid. 
The  yield  from  a  briquetted  Yorkshire  peat  was 
38  galls,  per  ton,  giving  on  fractionation  1-35%  of 
oU  of  sp.  gr.  0-867  below  150°  C,  29-90%  of  sp.  gr. 
0-953  below  250°  C,  50-00%  of  sp.  gr.  0-941  above 
250°  C,  and  a  residue  of  hard  pitch.  The  last 
fraction  contained  6  %  of  paraffin  wax.  From  1 1  to 
22  lb.  of  ammonium  sulphate  per  ton  was  also 
obtained.  The  cost  of  dried  peat  should  not 
exceed  4s.  6d.  per  ton,  and  on  this  basis  the  pro- 
duction of  oil  and  carbon  should  be  remunerative. 
Details  of  a  plant  to  treat  50  tons  of  wet  peat  per 
day  show  that  the  capital  required  is  £3070,  and 
the  labour  charges  £748  10s.  for  6  months.  Labour 
charges  would  be  lower  for  a  larger  plant.  ( See  also 
this  J.,  1914,  395.)— O.  E.  M. 

Hardwood  distillation  industry  in  America.     E.  H. 

French  and  J.  K.  Withrow.     Amer.  Inst.  Chem. 

Eng.,  Dec.  4,  1914.     .Met.  and  Chem.  Eng.,  1915, 

13,  30—39. 
A  lusTORY  of  the  development  of  the  industry  is 
given,  and  the  various  methods  of  distillation  in 


use  and  the  design  and  construction  of  the 
apparatus  are  considered  in  relation  to  the  yields 
and  production  costs  of  crude  wood-alcohol,  acetate 
of  lime,  and  charcoal.  In  the  most  .successful  and 
modern  system,  the  wood  is  carbonised  in  ovens 
(width  6  ft.  3  in.,  height  8  ft.  4  in.,  length  26 — 54 
ft.  ;  capacity  5 — 10  cords  of  52  in.  wood),  to  which 
tubular  condensers  are  attached.  The  products 
obtained  per  cord  (about  2  tons)  of  average, 
seasoned  wood  are  : — crude  liquor  (containing 
8 — 8-5%  of  acid  and  4 — 4-5%  of  alcohol),  215 — 
220  p-alls.  :  tar,  22 — 25  galls.  ;  charcoal,  52 
bushels  (1040  lb.)  ;  and  gas,  11,000—12,000  cub. 
ft.,  the  latter  consisting  largely  of  air  and  carbon 
dioxide  in  the  early  stages,  but  having  an  import- 
ant fuel  value  from  the  middle  to  the  end  of  the 
distillation.  The  yields  are  greatly  influenced  by 
the  manner  in  which  the  carbonisation  is  con- 
ducted, too  hieh  a  temperature  at  the  height  of 
the  run  (above'750°  F.  [399°  C]  at  the  neck  of  the 
oven)  resulting  in  the  formation  of  excessive 
quantities  of  non-condensable  gases  and  tar,  to 
the  detriment  of  the  more  valuable  products. 
The  final  products  obtained  are  : — wood-alcohol 
(82%),  11  galls.,  value  .$2.75  (lis.  Sid.)  ;  acetate 
of  hme,  216  lb.,  value  $3.78  (15s.  9d.)  ;  charcoal, 
52  bushels,  value  $3.38  (14s.  Id.)  ;  total  value 
$9.91  (41s.  3^d.)  as  against  a  total  production  cost 
of  $8.85  (36s.  16  Jd.)  per  cord.  For  an  oven  plant 
operating  on  the  above  lines  the  cost  of  installation 
is  about  $2000  (atjout  £420)  per  cord  per  day 
capacity.  In  the  United  States  there  are,  at  the 
present  time,  53  oven-,  31  retort-,  and  6  kiln- 
plants  having  total  daily  capacities  of  2909,  593, 
and  1300  cords,  respectively  ;  and  in  Canada, 
1  retort-  and  9  oven-plants  having  total  daily 
capacities  of  48  and  424  cords  respectively.  The 
annual  production  of  crude  wood  alcohol  in 
America  is  between  10  and  11  mUlion  gallons. 

— W.  E.  F.  P. 


Flaming  arc  carhons  ;    Cheinisiry  of - 


W.  C. 


Moore.     Amer.  Eleetrochem.  Soc.  Nov.,   1914. 
Met.  and  Chem.   Eng.,   1915,   13,  52—55. 

The  chief  constituents  of  flaming  arc  carbons  for 
yellow  and  white  light  (those  most  commonly 
employed)  are  calcium  fluoride  and  rare-earth 
compounds,  respectively ;  but  smaller  proportions  of 
other  constituents  or  "  addition  agents  "  (usually 
three  or  more)  are  also  present.  All  materials 
should  be  free  from  silica,  ferric  oxide,  alumina, 
and  similar  impurities  which,  by  promoting  the 
formation  of  slag  or  iion- volatile  compounds  would 
cause  poor  or  irregular  burning.  Other  factors 
being  equal,  the  candle  power  developed  is  depen- 
dent on  the  amount  of  flame  material  and  the 
proportions  of  the  addition  agents  present  :  the 
following  comparative  results  were  obtained  with 
cored  carbons  : — 


Parts  of  calcium  fluoride  by  weight 
Parts  of  other  salt  by  weight  .... 
Mean  .sphericul  candle  power    .... 


3 

2 

1 

0 

1 

2 

927 

1058 

765 

0 
3 

574 


H.  P.  Gage  (Phys.  Rev.,  1911,  33,  111)  found  that 
with  cored  yellow-flame  and  white-flame  carbons 
the  energy  radiated  as  light  from  the  arc  stream 
was  39  and  27-5%,  respectively,  of  the  total 
radiant  energy,  these  values  being  for  the  spectral 
region  between  3800  and  6800  Angstrom  units  and 
an  alternating  current  at  13-5  amp.  In  general, 
flaming  arcs  are  of  two  types,  according  as  the 
sheath  or  the  core  of  the  carlion  appears  the  more 
luminous  ;  an  arc  of  the  first  kind  is  obtained  with 
carbons  containing  calcium  fluoride,  and  of  the 
second  with  carbons  containing  chromic  oxide  ; 
with  few  exceptions,  arcs  of  the  latter  type  give 
light  of  shorter  wave-length. — W.  E.  F.  P. 
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Tranalucent  marble  jor  lamps.     \'oege.     See  'N'm. 

Patent. 

Charcoal;     Maniijaclure   of  decolorising from 

verietable  vxalcriuls  impregnated  wilfl  salts  bejore 
carbonisation.  C.  G.  llanhart.  Ger.  Pat. 
275,973.  Aiib'.  lit.  1913. 
The  vegi'talilo  inutorial  is  impregnated  wiUi  an 
easily  soluMe  salt,  siicli  as  calcium  or  magnesium 
chloride,  then  carlionisod  in  presence  of  air  at  a 
comparatively  low  temperature,  and  the  salts 
removed  fi-oni  the  charcoal  by  lixiviation.— A.  S. 


III.-  TAR  AND  TAR  PRODUCTS. 

Benzol;    Sale  and  export  of .     Modification  of 

lest.      J.  Gas  I^ighting.  1915.  129,  108. 

If  95%  of  the  sample  distils  below  90°  C.  instead 
of  below  Si"  C.  as  previously  specified  (see  this  J., 
1915,  21),  the  sample  mav  be  sold  without  permit. 

—W.  H.  C. 

Patent. 

Acenuphlhene  ;      Process    for    obtaining from 

coal  lar  oils.     Ges.  f.  Teerverwertung  m.  b.  H. 
Ger.  Pat.  277,110,  Nov.  8,  1913. 

When  lioavy  coal-tar  oil  is  submitted  to  fractional 
distillation,  a  mixtm-e  of  acenaphthene  and  other 
substances  crystallises  from  the  after-runnings 
of  the  acenaijhthene  fraction.     According  to  the 

S resent  patent  this  is  mixed  with  some  of  the 
quid  distillate  between  the  naphthalene  and 
acenaphthene  fractions  and  again  distilled  to 
recover  the  acenaphthene. — A.  S. 


IV.- COLOURING  MATTERS  AND  DYES. 

National  d>jc  scheme.  Board  of  Trade  Announce- 
ment, Jan.  29,  1915  (see  also  this  J..  1915,  73). 
The  provisional  committee  of  users  of  dyes, 
which  has  been  appointed  to  confer  with  the 
Board  of  Trade  as  to  a  scheme  for  the  estab- 
lishment of  a  national  dye-making  industry 
on  a  large  scale,  met  on  January  27th  and  28th 
at  the  Board  of  Trade  offices.  The  memliers  of 
the  enlargi-d  Committee  are  : — Sir  A.  F.  Firth.  Bt.. 
Sir  Frank  Hollins.  Bt..  Sir  JIark  Oldroyd,  iMr. 
H.  W.  Christie,  Mr.  J.  Clarkson,  Mr.  Charles 
Diamond.  Mr.  Kenneth  Lee,  Mr.  G.  Marchetti, 
and  Mr.  R.  D.  Pullar. 

The  Committee  eventually  came  to  a  unani- 
mous decision  in  favour  of  the  adoption  of  a 
modified  scheme,  which  it  is  believed  will  be 
acceptable  to  the  various  interests  concerned. 
The  full  details  of  the  scheme  adopted  will  be 
made  public  aft*r  a  further  meeting  of  the  Com- 
mittee has  been  held,  but  it  is  now  possible  to 
indicate  its  general  lines,  wliicli  differ  in  certain 
important  respects  from  those  of  the  scheme 
already  made  public. 

The  proposal  is  to  form  a  company  with  an 
initial  share  capital  of  £2.000,000,  of  wliich 
£1,000,000  will  be  issued  in  the  first  instance. 
The  Goverinnent  will  make  to  the  company  a 
loan  for  25  years  amounting  to  £1  for  every  £1  of 
share  capital  sub.scrib('d  up  to  a  total  of  £1,000,000, 
and  bevond  that.  £1  (up  to  a  maximum  sum  of 
£500,000)  for  every  £4  of  share  capital  subscribed. 
The  Govermnent  advance  will  bear  interest  at 
4%  per  annmn  payable  only  out  of  net  profits, 
the  interest  to  be  cumulative  only  after  the  first 
five  years.  There  will  be  no  compulsory  sinking 
fund,    but    the    dividend    on    the    shares    will    be 


limited  to  (i%  per  annum  on  the  i)ai(l  up  sliare 
capital  so  long  as  any  part  of  the  Ciovernment's 
advance  is  outstanding. 

In  addiliou,  ami  with  the  desire  of  pi-oinoting 
research,  the  Government  have  uiulertakin  for  a 
period  of  10  years  to  make  a  grant  to  the  company 
for  the  purposes  of  experimental  and  laboratory 
work  up  to  an  amount  not  exceeding  in  tlie  aggre- 
gate £100.000. 

Widi  the  object  of  securing  that  the  company 
shall  n'lnaiu  British  and  of  preventing  undue 
preference  or  eniroaclinicnt  on  the  businesses  of 
British  manufacturers  of  products  other  than 
dyes  and  colours,  the;  Government  will  nominate 
two  directors  of  the  Company  with  special  powers 
in  relation  to  these  mattei's.  There  is,  however, 
no  intention  of  using  these  powers  to  prevent 
the  company  from  giving  priority  to  shareholders 
in  the  supply  of  dyes  or  from  making  the  by- 
products incidental  to  the  manufactiuv  of  dyes. 

The  terms  of  the  pioposed  agreement  to  be 
entered  into  between  users  of  dyes  and  the  com- 
pany have  been  considerably  niodilied  in  favour 
of  tlie  users. 

An  option  has  already  been  obtained  for  the 
acquisition  of  important  dye-making  works  and 
negotiations  for  other  options  of  a  like  character 
are  in  progress,  whilst  there  is  reason  to  believe 
that  arrangements  satisfactory  to  both  parties 
can  be  made  with  important  producers  in  Switzer- 
land. Early  steps  will  be  taken  to  develop  the 
supply  of  dyes  both  by  the  enlargement  of  the 
plants  of  the  undertakings  acquired  and  in  other 
ways. 

It  is  proposed  that  the  company  shall  take 
powers  to  arrange  for  the  assistance  of  a  com- 
mittee of  experts  conversant  with  the  dyeing 
trade  and  its  requirements,  and  in  this  connection 
Lord  Jloulton  has  promised  to  give  the  company 
the  benefit  of  his  assistance  and  advice. 

It  is  believed  that  the  steps  thus  taken  wUl 
provide  for  the  full  and  immediate  utilisation  of 
available  resources  for  the  manufacture  of  dye- 
stufTs  and  will  provide  an  organisation  capable  of 
expansion  so  as  to  deal  with  the  problem  on  a 
more  comprehensive  scale. 

Dyestuffs  in  the   United  States  ;    Proposed  manu- 
facture of .     Board   of   Trade   J.,   Jan.   21, 

1915. 

The  Benzol  Products  Company  of  Philadelphia, 
which  is  connected  with  an  important  company 
manufacturing  coal-tar  products  and  said  to  be 
supported  by  a  capital  exceeding  100,000,000  dols. 
(about  £20,550,000),  has  purchased  seventy- 
five  acres  of  land  at  Marcus  Hook,  Delaware  Co., 
Pa.,  with  a  view  to  erecting  large  modern  factories 
for  the  production  of  coal-tar  dyes.  Two  thousand 
workmen,  it  is  stated,  wUl  be  employed,  and  it  is 
estimated  that  production  will  commence  in  about 
six  months'  time. 


V. -FIBRES  ;    TEXTILES  ;     CELLULOSE  ; 
PAPER. 

"  Kemps "    [in    ivool].     H.    Priestman.     J.    Soc. 

Dyers  and  Col.,  1915,  31,  5—8. 
Photographs  of  a  "  kemp "  show  that  the 
medulla  Ls  composed  of  approximately  spherical 
cells  which,  through  some  peculiarity  of  growth, 
take  the  place  of  the  spindle-shaped  cells  of  the 
normal  wool-fibre.  These  spherical  cells  occupy 
the  same  volume  as  the  normal  medullary  cells, 
making  the  kemp  fibre  about  one-fourth  the  length 
and  twice  the  diameter  of  the  normal  fibre.  The 
opacity  of  a  "  kemp  "  is  an  optical  effect  of 
refraction  and  the  kemp  becomes  transparent 
when   saturated   with   a   liquid   such   as   benzine. 
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[Feb.  15,  1915. 


"  Flat  kemps  "  owe  theii'  curious  lustre  and  opacity 
to  the  fact  that  they  are  collapsed  hollo«'  tubes. 
It  is  not  certain  whether  the  internal  cells  are 
completely  missing,  as  has  been  suggested,  but 
if  they  are  present,  they  are  entirely  modified 
and  contracted  in  size,  leaving  a  hollow  air-space. 
The  latter  view  is  supported  by  the  fact  that  in 
certain  processes  of  black  dyeing  the  fibre  swells 
out  again,  apparently  through  the  expansion  of 
some  substance  on  the  interior  wall  of  the  tube. 
In  many  cases  normal  internal  cells  are  visible 
at  the  root-end  in  the  form  of  a  tuft,  with  the 
appearance  of  having  been  pushed  out  of  the  tube 
by  pressure  ;  this  is  the  only  direct  e\adence  that 
■'  flat  kemps  "  have  at  one  time  contained  normal 
spindle-shaped  cells. — J.  F.  B. 


Acetylcellutoses.  E.  Knoevenagel.  Verein  deutscher 
Chemiker.  June,  1914.  Z.  angew.  Chem.,  1914, 
27,  505—509. 
AcETYLCELLULOSES  are  now  made  exclusively  by 
the  action  of  acetic  anhydride  on  cellulose  in 
presence  of  a  catalyst,  the  use  of  acetyl  chloride 
having  been  abandoned.  Many  catalysts, 
especially  sulphuric  acid,  induce  acetolysis  of  the 
cellulose  molecule,  a  process  quite  distinct  from 
hydrolysis  and  leading  ultimately  to  the  trans- 
formation of  the  cellulose  into  ceUobiose  octa- 
acetate  and  dextrose  penta-acetate  (see  also  this  J., 
1914,  102).  EarUer  methods  of  preparing  acetone- 
soluble  acetylcelluloses  proved  unsatisfactory 
because  they  involved  decomposition  of  the 
cellulose  molecule  by  liydrolysis  or  saponification 
and  hence  yielded  products  which  gave  solutions 
of  low  viscosity.  A  series  of  investigations  in  the 
author's  laboratory  has  shown  that  by  heating 
acetylcelluloses  insoluble  in  acetone  with  ethyl 
acetate,  benzene,  acetone,  alcohol,  amyl  alcohol, 
acetic  acid,  ethylene  bromide,  acetylene  tetra- 
chloride, cyclohexanone,  etc.,  easih"  soluble 
acetylcelluloses  can  be  obtained  without  any 
appreciable  hydrolysis  or  saponification  of  the 
cellulose  molecule.  The  transformation  is 
accelerated  by  a  small  quantity  of  water  and  by 
neutral  and  acid  salts,  e.g.,  sodium  ethylsulphate, 
methylamine  bisulphate,  zinc  chloride,  ammonium 
nitrate,  aniline  salts.  The  soluble  acetylcelluloses 
prepared  in  this  way  are  stated  to  possess  more 
valuable  quahties  than  those  obtained  by  other 
methods.  The  changes  are  attributed  to  intra- 
molecular transformation    of  the  cellulose  acetate. 

—A.  S. 


Wood  ;    Formation  of  furfural  in  the  steaming  of 

.     E.    Heuser.     Z.    angew.    Chem.,     1914, 

27,  054 — (355. 
The  furtmal  produced  in  the  steaming  of  wood 
or-  straw  under  4  atmos.  pressure  (this  J., 
1914,  850)  is  formed  from  the  pentosans. 
No  foiTuation  of  furfural,  however,  occurs  on 
boiling  with  water  or  stefiming  at  the  ordinary 
pressure,  even  with  the  addition  of  acetic  or 
formic  acid.  The  effect  of  varying  conditions 
was  studied  in  the  case  of  xylose.  When  an 
aqueous  solution  of  this  pentose  (0-41  grui.  in 
60  c.c.)  was  heated  in  a  sealed  tube  at 
135" — 140°  C.  for  8  hours,  the  furfural  produced 
amounted  to  11 -TO",,  of  the  weight  of  xylose. 
Under  the  same  conditions,  with  the  addition  of 
8  c.c.  of  10%  acetic  acid  and  4  c.c.  of  10°'^  formic 
acid,  the  yield  of  furfural  was  increased  to  31  -32  %. 
Still  higher  yields  were  obtained  Ijy  increasing  the 
temperature  or  the  concentration  of  the  organic 
acids. — J.  F.  B. 


Nitrocellulose    from     cotton     and    wood    celluloses. 
Schwalbe  and  Schrimpf.     Sec  XXII. 


Patents. 

Drying  apparatus  more  particularly  for  the  treatment 
of  textile  materials.  E.  Feuillette,  Boulogne 
sm'  Seine,  Prance.  Eng.  Pat.  29,774,  Dec.  24, 
1913.     Under  Int.  Conv.,  Jan.  7,  1913. 

See  U.S.  Pat.  1,108.565  of  1914  ;  this  J.,  1914. 1006. 

Apparatus  for  making  bisulphite  liquor  [for  paper 
making].     U.S.  Pat.  1,119,004.     See  \ai. 

Varnish  [for fabrics].     Eng. Pat.  13,100.     SceXUI. 


VI,— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Colouring  matters  as  the  cause  of  tendering  of 
fibres.  P.  Ileermann.  Chem.-Zeit.,  1914,  38, 
1281—1282. 
Sample.s  of  raw  silk,  boiled-off  unweighted  silk,  and 
boiled-oft'  and  weighted  sUk,  were  dyed  yeUow  with 
dyestutt's  containing  nitro  groups,  picric  acid, 
Naphthol  Yellow  S,  and  Azoflavine  FF  being 
used.  .Samples  kept  unexposed  to  light  retained 
their  strength  and  gave  no  reaction  with  diphenyl- 
amine  and  sulphuric  acid,  but  samples  exposed 
to  light  tiu-ned  browner,  and  gave  the  nitric  acid 
test  with  diphenylamine  and  sulphuric  acid. 
Tendering  occurred  in  aU  samples  exposed  to  light, 
but  more  quickly  with  weighted  sUks  than  with  the 
unweighted  silks.  On  longer  exposure  to  light  the 
colour  faded  and  further  tendering  occurred,  and 
the  weighted  silks  failed  to  give  the  nitric  acid  test 
with  diphenylamine.  The  explanation  given  is 
the  formation  of  a  nitro-derivative  of  the  silk  fibre 
by  nitric  acid  split  off  from  the  dyestuff,  the  nitro- 
derivative  imder  the  action  of  light  lieing  stable 
in  the  case  of  unweighted  silk,  and  unstable  in  the 
case  of  weighted  silk.  In  no  case  was  the  forma- 
tion of  a  peroxide  detected  by  means  of  zinc 
iodide-starch  solution  as  Gebhard  has  suggested 
(see  also  this  J..  1914,  1153).— G.  H.  F. 


Mercerising  ;   A  new  process  of  ■ 


E.  Knecht. 


J.  Soc.  Dyers  and  Col.,  1915,  31,  8—10. 

A  CONSIDERABLE  mercerising  effect  is  produced, 
without  injury  to  the  feel  and  tensile  strength, 
by  immersing  cotton  yarn  for  30  seconds  in  hydro- 
chloric acid  of  38' Tw.  (sp.  gr.  119).  Stronger 
acids  (39°- 40°  Tw..  sp.  gr.  119.5— 1-2)  make  the 
fibre  harsh  and  brittle.  The  mercerising  ett'ect 
is  still  considerable  with  hydrochloric  acid  of 
37°  Tw.  (sp.  gr.  1185)  but  ceases  with  weaker  acids 
from  36°  Tw.  (sp.  gr.  118)  downwards  ;  lowering 
the  temperature  does  not  increase  the  activity 
of  the  weaker  acids.  The  mercerisation  is  accom- 
panied bv  shrinkage  amounting  to  8%  with  acid 
of  38°  Tw.  and  4%  with  acid  of  37°  Tw.  :  the 
yarn  becomes  curly,  but  attempts  to  produce 
lustre  on  Egyptian  cotton  by  treatment  under 
tension  were  not  successful.  The  treated  cotton 
exhibits  most  of  the  properties  of  hydrated 
cellulose  ;  it  is  characterised  by  an  increased 
affinity  for  substantive  dyestuft's  which  is  greater 
when  the  fibre  is  dyed  withovit  drying  ;  the 
microscopic  appearance  is  not  much  changed. 

—J.  F.  B. 

Patents. 

Cleansing  of  linen,  woollen,  cotton,  and  other  goods. 

F.  L.  Bartelt,  Bristol.     Eng  Pat.  28,500,  Dec.  10, 

1913. 
The   material   is   washed,    cleansed,    and    "  nour- 
ished "  by  treating  it  with  a  mixture  of  sodium 
carbonate  and  an  aqueous  solution  of  glycerin. 

—B.N. 
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Dycsluffa ;      Fijting upon     textile    fibres.     B. 

Leech,  Macclosfleld.     Eng.  Pat.  29.17!).  Ilec.  22, 

1013. 
TilK  flbivs  are  iuipregnateil  with  a  suitahle  acid 
(<••!/.,  taiii\in).  and  then  treati'd  with  a  sohition 
iif  a  .silicate.  In  tho  oaso  of  lia.sic  dyostulTs  this 
treatment  pivcciics  tlu-  dyeing  process,  l»it  with 
indigo  ami  otlier  vat  dye.stulls  the  dyeil  material 
is  ti-eatod  a.s  <iescribed. — B.  N. 

Dyinluffs;  Application  of  [sulphide] .  E.  I>odge 

and  J.  .\I.  Evans,  lluddersfleld.    Eng.  Pat.  29,852, 
Dec.  29,  1913. 

In  dyeing  union  goods  with  sulphide  dyestuffs, 
iviluction  to  the  leuco  compouna  is  effected  by 
an  alkali  hydrosidphite  in  presence  of  an  alkali 
sulphite.— B.  N. 

Printinij  of  terlilc  fabrics  and  the  like.  11.  Levin- 
stein, and  Levinstein  Ltd..  Manchester.  Eng. 
Pat.  29,359.  Dec.  20,  1913. 

Fast  printetl  shades  are  obtained  upon  vegetable 
fibres  by  printing  the  fabric  with  a  paste  con- 
taining a  non-substantive  azo  dye.stuff  capable 
of  forming  an  insoluble  compound  with  formalde- 
hyde, and  subsequently  treating  the  dyestufii 
upon  the  fabric  with  formaldehyde. — B.  N. 

Coaling  or  covering  fabrics  tcilh  a  layer  of  mlhesivc 
material.  F.  .Stoffel,  Paris.  Eng.  Pat.  15,262, 
June  25,  1914.     Under  Int.  Conv..  Dee.  29,  1913. 

ADHK.'ilVE  material,  such  as  gelatin,  in  a  pasty 
condition,  is  pulverised  and  projectetl  on  to  the 
fabric  by  means  of  a  blow-pipe.  Tlie  material  is 
uniformly  spread  on  the  fabric,  and  is  cooled, 
coagulated,  and  almost  completely  dried  liy  the 
expansion  of  the  air  tluring  pulverisation. — B.  N. 

Waterproofed  textile  material  and  process  of  making 
same.  H.  A.  Marr,  Assignor  to  General  Water- 
proofing Co.,  Inc..  Norfolk.  Va.  U.S.  Pats. 
(A)  l,121.tU7  and  (B)  1.121. 048,  Dec.  22,  1914. 
Date  of  appl..  Jan.  13,  1914. 

(a)  Thk  textile  fabric  or  cordage  is  impregnated 
with  an  impermeable,  preservative  waterproofing 
agent,  comprising  diatomaceous  earth  and  an 
insoluble,  inert,  hydrocarbon  carrier,  such  as 
paraffin  and  naphthalene,  solid  at  ordinary 
temperatures  but  liquid  at  temperatures  near 
the  boiling  point  of  water.  (B)  The  water- 
insoluble  carrier  is  composed  of  paraffin,  a  dye-stuff 
soluble  in  it.  .and  rosin,  the  impregnation  being 
carried  out  .above  100'  C,  and  the  temperature 
of  the  impregnating  material  decreased  during 
the  process. — B.  X. 


Vll.-ACIDS;  ALKALIS;   SALTS;   NON- 
METALUC  ELEMENTS. 

Sulphuric  acid  ;   Apparatus  for  the  concentration  of 

.     W.  .\Ia.son.     Met.  and  Chem.  Eng.,  1915, 

18,  17—18. 

Det.\ils  are  given  of  a  "  capsule  "  plant,  com- 
prising (5  lead  pans  and  40  capsules  (basins)  of  fused 
silica,  in  whi.h  4  tons  of  acid  (95-25"o  H.-SO,) 
were  produced  from  65%  acid  per  24  hours"  ,at  a 
cost  of  (is.  41(1.  per  ton.  The  acid  conden.sed  from 
the  exit  ga.ses  was  2-23%  of  the  total,  as  again.st 
about  15%  i'l  the  glass  retort  system  of  con- 
centration. The  total  cost  of  the  apparatus, 
including  erection,  is  estimated  at  £205.  With 
carefid  and  regular  working  an  ordinary  furn.ace 
may  be  vised,  and  the  loss  due  to  breaking  of  the 
capsules  t  hereby  minimised.    With  a  forced-<lraught 


furnace,  too  high  a  temperature  is  produced 
in  the  lower  part  of  the  plant,  leading  to  bumping 
and  breaking  of  the    capsules. — W.  E.  F.  P. 

Boric  acids  in  alcohol  ;   .Some  properties  of  solutions 

of  the -.     -4  modified  boiling-point  apparatus. 

3.  B.  Firth  and  J.  E.  Jlyers.  Cliem.  Soc. 
Trans..  1914,  105,  2887—2892. 
The  change  in  the  boiling  point  of  pure  ethyl 
alcohol,  witli  varying  quantities  of  orthoboric  and 
metaboric  acids "  antl  wit  h  boron  trioxide,  was 
determined  by  enclosing  the  ordinary  Beckmanu 
apparatus  in  a  Dewar  vessel,  and  heating  the 
liquid  electrically  liy  means  of  a  fine  platinum 
wire.  With  low  concentrations  of  the  sub- 
stances, the  boiling  points  of  ethyl  alcohol  solutions 
are  lower  than  the  boiling  point  of  the  pure  sol- 
vent. The  maximum  lowering  is  produced  by  the 
least  volatile  substance,  boron  trioxide,  and  the 
least  with  orthoboric  acid,  metaboric  acid  occupy- 
ing an  intermediate  position.  With  higher  con- 
centrations the  boiling  point  is  raised,  tlie  least 
volatile  substance  having  the  greatest  effect. 

— B.  N. 


Cyanides.    Ihiocyanalcs.    jcrro-    and   ferricyanides ; 

Rapid  detection   of in   mixtures.     F.    Feigl. 

Chem.-Zeit..   1914,   38,   1205. 
Solutions  to  be  tested  are  treated  with  an  excess 
of     zinc     nitrate,     warmed,    and    filtered.     Thio- 
;   cyanates  remain  in  the  filtrate,  and  cyanides,  ferro- 
j    cyanides  and  ferricyanides  can  lie  detected  in   the 
washed  precipitate"  by  spot   tests  made  on  filter- 
'    paper  with  small  quantities  of  the  precipitate  and 
strongly  acid  solutions  of  mercurous.  ferric,  and 
I   ferrous  (free  from  ferric)  salts  respectively.     The 
!    tests  are  not  affected  by  the  presence  of  fluorides, 
phosphates,  borates,  sulphates,  chlorides,  bromides, 
iodides,   clilorates.   carbonates,   nitrates,   or  silica, 
but  chromates  and  ammoniinn  salts  must  first  be 
removed.      In  presence  of  borates,  mercurous  salts 
produce  a  green  coloration  which  cannot  be  con- 
fused  «-ith"the   black   colour   given   by   cyanides. 
The  test  with  mercurous  salts  is  useless  in  presence 
of  sulphides,  sulphites,  or  compounds  which  reduce 
the    reagent.      In    such    cases    cyanides    may    be 
j    detected  bv  warming  gently  some  of  the  washed 
zinc   precipitate   with   dilute  sulphuric   acid   in  a 
porcelain  crucible  covered  with  filter-paper  moist- 
ened with  ammonium  sulphide  solution,  and  atter- 
1    wards  testing  the  paper  for  thiocyanates  by  means 
I   of  acid  ferric  chloride  solution. — J,  H.  L. 

T ri-ammonium    citrate.     R.    A.    Hall.     J.    Amer. 

Chem.  Soc,  1915,  37,  208—216. 
Tiu- AMMONIUM  citrate.  (NH4)aCeHi07,  is  obtained 
quantitativelv  when  dry  ammonia  is  passed  into 
a  boiling  absolute  alcoholic  solution  of  citric  acid. 
It  is  stable,  crvstalline.  \ery  soluble  in  water,  and 
alkaline  towards  rosolic  acid.  A  solution  of  sp.  gr. 
109  at  20 '  C.  is  recommended  for  use  in  phosphoric 
acid  determinations  in  place  of  "  neutral  "  am- 
monium citrate  solution. — J.  R. 

Lead   oxide  ;     Determination   oj   peroxide    in    com- 
mercial   .     L.  S.  Dean.     Chem.  News,  1915, 

111,  2. 
The  peroxide  is  decomposed  with  hydroi-hloric 
acid  in  presence  of  potassium  iodide,  using  carbon 
tetrachloride  or  chloroform  as  indicator,  the  excess 
of  potassium  iodide  Ijeing  titrated  with  standard 
potassium  iodate  solution:  2Pb0.i^KI03  (cf. 
L.  W.  Andrews,  J.  Amer.  Chem.  Soc,  1903,  23, 
792).  The  method  is  as  accurate  as  Bunsen's 
method  and  posse.s.ses  the  advantages  that  small 
quantities  of  peroxide  can  bo  estimated  in  presence 
of  organic  matter,  no  special  apparatus  is  needed, 
and   larger   amounts   of   substance,   e.g.,   htharge. 
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can  be  used,  as  the  whole  of  the  oxide  need  not  be 
dissolved. — R.  G.  P. 

Rare  earths  ;  The  electrolysis  oj  solutions  of  the . 

L.  M.  Dennis  and  B.  J.  Lemon.     J.  Ainer.  Chem. 
Soc,   1915,  37,   131—137. 

The  solutions  were  electrolysed  in  a  glass  cell, 
12  cm.  in  diam.  and  13  cm.  high,  the  cathode  being 
a  3  cm.  layer  of  mercury  and  the  anode  a  platinum 
wire  of  0-76  mm.  diam.  The  surface  of  the  cathode 
was  kept  clean  by  violent  agitation  with  an  air 
current.  With  an  E.M.F.  of  9  volts  a  fau'ly  rapid 
precipitation  of  hydroxides  occurred  from  a  neutral 
solution  of  the  nitrates  of  neodjinium,  praseo- 
dymium, lanthanum,  and  samarium  containing 
50  grms.  of  the  oxides  per  litre.  Fractions  of  the 
hydi-oxides  filtered  oiY  at  intervals  of  5  or  6  hours 
showed  a  gradual  decline  in  atomic  weight  from 
140-9  to  138-9.  This  method  when  applied  to  a 
mixture  of  the  nitrates  of  praseodymium  and 
lanthanum  resulted  in  a  fairly  rapid  concentration 
of  lanthanum  in  the  solution  :  and  fractional 
electrolysis  of  a  mixture  of  earths  from  xenotime 
effected  a  similar  concentration  of  yttrium  in  the 
solution,  while  the  first  three  fractions  of  pre- 
cipitate were  rich  in  erbium.  The  process  may  in 
certain  cases  be  preferable  to  fractional  crystallisa- 
tion or  precipitation. — J.  E. 

Hydrogen  and  chlorine;    Interaction  of ,  under 

the  influence  of  the  alpha  particles.     H.  S.  Taylor. 
J.  Anier.  Chem.  Soc,  1915.  37,  24—38. 

The  combination  of  hydrogen  and  chlorine  under 
the  influence  of  the  a-particles  from  radium 
emanation  is  a  reaction  of  the  first  order  and  is 
analogous  to  the  corresponding  photochemical 
reaction. — J.  E. 

Heavy  chemicals.  Board  of  Trade  Bulletin  No.  67. 
The  following  statement  shows  for  a  recent  year 
the  value  of  the  under-mentioned  heavy  chemicals 
exported  from  Germany,  Austria-Hungary,  and 
the  LTnited  Kingdom,  respectively,  to  all  destina- 
tions : — 


Description. 

From 

Germany 

(1912). 

From 

Austria- 

Hiingary 

(1913). 

From 

United 

Kingdom 

(1913). 

Aluminoas  sulphates  (includ- 
ing alums)  

.\isenic   and   its   oxides   and 
compounds 

£ 

390,400 

56,400 
245,800 

5,800 
628,400 
342,500 

194,100 

163,300 

44,300 

183,200 

360,500 

87,100 

472,000 

319.900 

18,400 

125.700 

77,600 

6,000 

158,800 

186,400 

£ 
3,945 

11,900 

1.000 
130 

8.250 

3,850 

7,750 

78,600 

77,400 

13,500 
168,600 

132,300 

2(*,900 

302,800 

190,500 
84,900 

Coal  products,  not  dyes ; 
Carbonate  of  ammonia. . . . 
Aniline  oil  and  aniline  salts 

Benzol,  toluol,  etc 

Carbolic     acid      (including 

Coal  tar   

Kaphthalene    

Pitch  

37,700 
1,100,000 

.Ifl-?  4(10 

Anthracene,    creosote    and 
other  tar  oils 

4.100    1  1,701,200 

Potassium  or  sodium  cyanide 
Soda  compounds  : 
Soda  ash    

—         1      562,200 

12.100          563,300 
175    ;      123,600 
80    :      723.700 

Sodium  bicarbonate 

Caustic  soda    

Sodium   chromatc  and   bi- 
chromate     

Soda,  raw  and  crystallised 

Sodium  sulphate 

Sulphuric  acid 

100    '        59,900 

800    1        45,300 

3,785          114,000 

28,000    i        62,700 

Total  4,066,600 

164,565    \  6,684,900 

side   by  side  with   the  production  in   the   United 
Kingdom  in   1907  : — 


Description. 


Aluminous  sulphates  (including  alums) . . 
Arsenious  acid,  arsenic  acid,  and  arsenic 

compounds 

Bleachinc  materials 

Coal  products  not  dyes  : 

Carbonate  of  ammonia 

.\nihne  oil  and  aniline  salts,  etc 

Benzol,  toluol,  etc 

CarboUc  acid  (including  phenol  and 
cresol)  

Coal  tar   

Naphthalene    

Mineral  pitch 

Anthracene,  creosote,  and  other    tar 

oils 

Copper  sulphate   

Potassium  or  sodium  cyanide 

Soda  compounds : 

Soda  calcined,  bleaching  soda,  etc.  . . 

Bircarbomate   

Caustic  soda,  solid  or  liquid 

Soda,  raw  and  crystallised   

Sulphate  and  bisulphate 

Chromate  and  bichromate   

Sulphuric  acid 


German 

Exports  to 

United 

Kingdom 

(1912). 


Produced 

in  the 

United 

Kingdom 

in  1907. 


I 


£ 
83,900 

3,000 
44,600 

850 

51,800 

2,700 

8,300 

250 

1,900 


3,200 

400 

12,700 

250 
3,400 
3,100 

150 

1,800 

31,600 

1,200 


£ 
216,000 

55,000 
527,000 

132,300» 
28,900* 
189,000 

216,000 

911,000 

45,000 

859,000 

712,000 
1.549,000 
562,200» 


3,390,000 


59,900* 
955,000 


Total £255,100 


£10,407,300 


The  following  statement  shows  for  the  year  1912 
the  value  of  the  under-mentioned  heavy  chemicals 
exported  to  the  United  Kingdom   from   Germany 


*  Exports  only. 

It  is  thus  clear  that  in  these  particular  lines 
British  manufacturers  have  no  need  to  fear 
German   competition  in   the   home  market. 

Germany's  principal  markets  for  alums  are 
Switzerland,  France.  Netherlands,  Belgium,  United 
States,  Sweden,  Spain,  Italy,  and  Argentina,  and 
in  those  markets,  with  the  exception  of  the  United 
Stat-es  and  Argentina — where  the  United  Kingdom 
does  a  fair  trade — Germany  has  hitherto  held  a  very 
strong  position,  but  there  would  appear  to  be 
openings  for  the  sale  of  British-made  alums  in 
all  these  countries. 

German  exports  of  arsenic  compounds  are  about 
four  times  those  of  the  United  Kingdom.  The 
principal  market  for  both  countries  is  the  United 
States,  the  larger  share,  however,  falling  to 
Germany.  In  Italy  the  United  Kingdom  does  a 
somewhat  larger  trade  than  Germany,  but  else- 
where, porticularly  In  Scandinavia,  France,  Russia. 
Brazil,  Uruguay,  Dutch  East  Indies,  and  Argentina 
the  German  product  has  the  larger  sale.  There 
should  be  possibilities  of  extending  the  sales  of 
British-made  arsenic  compounds  in  several  of 
these  markets.  British  exports  of  bleaching 
powder  to  the  principal  Colonial  and  neutral 
markets  are  only  slightly  smaller  than  those  of 
Germany.  The  principal  market  for  both  countries 
is  the  United  States,  the  advantage  lying  with  the 
United  Kingdom.  In  Denmark,  British  India, 
China,  and  Brazil  we  hold  strong  positions,  but 
elsewhere  the  bulk  of  the  trade  falls  to  Germany, 
though  fair  amounts  are  supplied  by  the  United 
Kingdom  to  the  Netherlands  and  Eussia.  The 
United  Kingdom  ha,s  practically  the  whole  of  the 
export  trade  in  carbonate  of  ammonia  to  the 
principal  Colonial  and  neutral  markets,  though 
there  is  a  certain  amount  of  German  competition 
in  Italy  and  Switzerland,  and  in  the  South  Ameri- 
can markets. 

Germany  does  the  bulk  of  the  export  trade  in 
aniline  oU  and  toluidiiie,  and  there  appear  to  be 
openings  for  the  British-made  article  in  the  United 
States,  Switzerland,  Italy.  Eussia,  Spain,  Belgium, 
Netherlands,  Turkey,  and  Japan.  The  bulk  of 
the  benzol  and  toluol  exported  from  both  Germany 
and  the  United  Kingdom  is  sent  to  France.     In 
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present  circumstances  there  would  appear  to  be 
exceptional  opportunities  for  exlendinj;  the  sale 
of  British-made  benzol  and  toluol  in  that  market. 
Openinps  also  exist  in  the  Beljiian.  Dutch.  Italian, 
Swiss,  Hnssian,  Argentine,  and  I'nited  .States 
niarkets,  thoui;h  the  possibilities  in  these  markets 
are  much  smaller.  The  exports  of  carliolic  acid 
from  (ieruiany  to  the  principal  colonial  and 
neutral  markets  are  slightly  larger  in  the  agRregate 
than  those  of  the  United  Kingdom.  The  distribu- 
tion, however,  varies  considerably.  Thus  the 
United  Kingdom  supplies  the  bulk  of  the  carbolic 
acid  required  in  British  India,  Sweden,  and 
Netherlands;  ticrmany,  on  the  other  hand,  has 
hitherto  taken  the  lead  in  supplying  the  French, 
Swiss,  Russian,  and  Japanese  markets.  In  the 
United  States  market  the  United  Kingdom  ami 
Germany  up  to  the  present  have  shared  tlie  market 
about  ecpially.  Valuable  openings  for  the  sale  of 
carbolic  acid  woidii  appear  to  exist  in  Prance, 
Italy,  Switzerland,  Bussia,  Japan,  and  the  United 
States.  The  United  Kingdom  already  holds  the 
bulk  of  the  coal  tar  trade  with  British  India,  British 
South  and  West  Africa,  and  Australia,  while 
Germany  holds  a  long  lead  in  the  Belgian,  l""rench, 
and  Russian  markets,  which  at  the  moment  offer 
considerable  ojienings  tor  the  supply  of  British- 
uiadc  coal  tar.  Naphthalene  is  a  .small  trade. 
The  United  Kingdom  does  the  bidk  of  the  business 
with  British  South  jVfrica,  Netherlands,  and  Italy. 
Germany  takes  the  lead  in  Sweden.  Denmark, 
Belgium,  Switzerland,  Russia,  and  Turkey,  while 
the  United  Kingdom  and  Ccrmany  roughly 
divide  the  trade  with  France,  China,  and  the  United 
States  fairly  equally  between  them.  There  should 
be  a  number  of  small  openings  in  the  markets 
■mentioned.  In  some  of  the  smaller  markets,  e.ri., 
Netherlands.  Switzerland,  and  Turkey,  the  larger 
portion  of  the  pitch  imported  comes  from  Germany, 
but  in  the  larger  markets,  although  Germany  does 
a  fair  trade,  the  United  Kingdom  holds  a  far 
stronger  position  than  Germany.  This  is  par- 
ticularly tne  case  in  Belgium,  tVance,  Russia,  and 
Egypt.  Over  90%  of  the  United  Kingdom 
exports  of  tar  oil,  creosote,  etc.,  are  sent  to  the 
United  States,  where  there  is  not  very  much  com- 
petition from  German  tar  oil.  On  the  other  hand 
(iermany  sent  nearly  one-halt  her  total  exports  of 
tar  oil  to  the  Netherlands,  Belgium,  and  France,  to 
which  markets  British  exports  of  tar  oil  are  rela- 
tively small.  Both  the  United  Kingdom  and 
Germany  do  a  fair  trade  with  (-'anada,  Norway, 
■Sweden,  Italy,  Russia,  and  Brazil,  but  in 
Switzerland  and  Roumania  the  British  product  is 
unrepresented,  the  whole  of  the  trade  going  to 
Germany. 

Germany  has  only  a  very  small  export  trade  in 
copper  sulphate.  Her  two  largest  markets, 
Switzerland  and  Servia,  are  the  only  ones  to  wliich 
the  United  Kingdom  does  not  export  this  sub- 
stance. Germany  has  a  firm  grip  on  the 
United  States  cyanide  market,  and  also  supplies 
larger  quantities  than  the  United  Kingdom 
to  Britisn  South  Africa,  Mexico,  Russia,  .Spain, 
and  Italy,  whilst  the  Dutch  East  Indies,  .Switzer- 
land. Belgium,  and  the  Netherlands,  were  not 
supplied  with  any  of  this  chemical  by  the  United 
Kingdom  in  1913.  The  United  Kingdom  exports 
of  soda  ash  are  greater  than  the  exports  of  '"  soda 
calcined,  refined  ;  bleaching  soda,  etc,"  from 
Germany,  but  the  markets  supplied  by  the  United 
Kingdom  are  quite  different  from  those  supplied 
by  Germany.     Thus,  though  the  United  Kingdom 

g Tactically  controls  the  distant  markets  of  Japan, 
iritish  India.  Argentina,  Brazil,  United  .States, 
Russia,  Dutch  East  Indies,  and  f'hile.  (iermany 
has  very  little  competition  from  the  United 
Kingdom  in  European  markets,  e.g.,  Belgium, 
Switzerland,  .Sweden,  Norway,  and  Denmark. 
There  is  also  room  for  extension  of  the  United 
Kingdom     trade     with     Netherlands     and     Italy. 


The  United  Kingdom  exports  considerably  more 
sodium  bicarbonate  than  Germany,  though  our 
present  trade  might  be  extended  in  the  Swedish, 
Danish,  Belgian.  Dutch.  Swiss,  and  Russian 
markets.  .More  than  ()0"o  of  Germany's  total 
exports  of  cau.stic  soda  in  1912  wei\t  to  .Switzerland, 
whereas  in  this  market  the  United  Kingdom  was 
quite  unrepresentetl  as  regards  this  con>modity 
in  19l:i.  In  all  other  markets  the  United  Kingdom 
export  trade  exceeds  the  German,  exci'pt  in  the 
case  of  Belgium,  The  covnitries  which  offer  the 
greatest  scope  for  British  enterprise  In  this  trade, 
in  addition  to  .Switzerland  and  Belgimn,  are  Italy. 
Roumania.  Scandinavia,  the  Netherlands,  aiid 
Russia.  The  greater  part  of  the  export  trade  of 
both  Germany  and  the  United  Kingdom  in 
sodium  chromate  and  bichromate  is  with  Western 
Europe  (France,  Netherlands,  Switzerland,  Bel- 
gium, and  Spain).  1  n  all  f)f  these  markets  Germany 
has,  so  far,  had  the  major  portion  of  the  trade,  and 
it  would  seem  that  tliere  is  ample  opportunity 
for  British  traders  to  increase  tlieir  exports  to 
these  markets.  The  United  States  also  was 
largely  supplied  with  this  chemical  by  Germany, 
and  German  trade  to  the  value  of  £2,000  with 
British  possessions  might  be  secured  by  British 
exporters.  Soda  crystals  is  a  small  trade,  and 
one  in  vi'hich  the  United  Kingdom  does  more 
export  trade  than  Germany.  There  are,  however, 
a  few  markets  which  might  be  captured  from 
Germany  in  the  present  circumstances,  viz., 
Switzerland,  Russia,  France,  and  Belgium,  whilst 
extensions  might  be  made  in  the  case  of  the 
Netherlands,  Brazil,  ("liile,  and  the  United  States. 
There  is  a  large  market  for  sodium  sulphate 
in  Belgium  and  the  Netherlands,  the  exports  from 
Germany  to  these  two  countries  being  about  SJ 
times  as  great  as  the  exports  from  the  United 
Kingdom.  In  the  United  States,  Brazil, '  Italy, 
France,  and  Denmark,  German  exports  are  greater 
than  British,  whUst  the  United  Kingdom  sent 
none  of  this  commodity  to  Switzerland,  Roumania, 
Venezuela,  and  Mexico  in  1913.  The  export  trade 
in  sulphuric  acid  to  most  of  the  neutral  markets 
specified  was  almost  entirely  in  German  hands. 
In  present  circumstances  an  appreciable  share  of 
the  trade  might  now  be  obtained  by  British  manu- 
facturers of  sulphuric  acid. 

Austria's  exports  of  heavy  chemicals  are  insig- 
nificant compared  with  those  of  Germany  and  the 
United  Kingdom.  Her  principal  markets  are 
Roumania  (for  chloride  of  lime,  carbolic  acid, 
naphthalene,  calcined  soda,  and  sulphuric  acid)  ; 
Russia  (for  coal  tar  and  pitch)  ;  Italy  (tor  coal 
tar  pitch)  ;  .Servia  (for  coal  tar  and  pitch,  copper 
sulphate,  and  calcined  soda)  ;  and  Bulgaria  (for 
carbolic  acid  and  naphthalene). 

The  ternary  system,  CaO-Al^O ^-SiO ,.     Rankin  and 
Wright.     See  IX. 

Use   of  tilanous  chloride  in  quantitative  analysis. 
Monnier.     See  XX HI. 

Patents. 

Bicarbonate     oj     soda  ;      Produrtion     of .     C. 

White,  London.    Eng.  Pat.  21, .540,  Sept.  24,  1913. 

A  SOLUTION  of  magnesium  bicarbonate  and 
cliloride  is  treated  with  sodium  chloride  and  carbon 
dioxide,  under  su<;h  comiitions  that  the  liquor 
remains  approximately  saturated  with  magnesium 
chloride.  For  example,  magnesium  oxide, 
hydroxide,  or  carbonate,  mixed  with  water,  is 
treated  with  carbon  dioxide  under  pressure,  the 
solution  is  saturated  with  magnesium  chloride,  a 
concentrated  solution  of  sodium  chloride  added, 
and  carbon  dioxide  again  introduced  under  pres- 
sure ;  the  precipitated  sodium  bicarbonate  is  then 
separated  and  the  residual  solution  treated  with 
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magnesium  oxide,  etc.,  to  prepare  a  further 
quantity  of  magnesium  bicarbonate  solution,  and 
so  on. — F.  SoDX. 

Salt;     Apparatus    Jor    the    manujaciure    of - 


J.     W.     Stubbs    and    J.     Hollins,    3Iiddle«-ich. 
Eng.  Pat.  28,469,  Dec.  10,  1913. 

A  BRIXE  evaporating  vessel  having  vertical  evapora- 
ting tubes  is  constructed  with  external  cu'culating 
dowTicomers  from  the  upper  to  the  lower  chamber, 
these  downcomers  having  a  long  flat  cross-section 
which  decreases  from  the  top  downwards,  so  as  to 
present  a  large  cooling  surface  and  also  secure  an 
effectual  precipitation  of  salt  in  the  bottom  of  the 
lower  chamber.  A  firebrick  casing,  communi- 
cating witli  a  furnace,  surrounds  the  evaporating 
tuljes,  a  central  passage  between  the  tubes  serving 
for  cleaning  purposes,  and  each  tube-plate  is 
protected  from  the  heat  by  an  adjacent  loosely 
fitting  false  tube-plate.  Vessels  are  arranged  in 
series  with  communicating  flues,  and  a  by-pass 
flue,  with  dampers,  allows  any  vessel  to  be  cut  out 
from  the  system. — F.  Sodn. 

Salt;     Production   oj   cooking jro-in    rock   salt. 

L.  W.  Damman.     Ger.  Pat.  276,344,  Sept.  20. 
1913. 

Finely  ground  rock  salt  is  introduced  into  a 
bolting  mill  in  which  it  is  moistened  with  a  water 
spray.  The  treated  salt  contains  97  °o  NaCl.  is 
more  crystalline  than  the  original  material,  and 
does  not  cake  on  keeping. — A.  S. 

Alkaline  [potassium]  compounds  [and  cement]  from 
alkali-bearing  rocks  [especially  felspar]  or  ueather- 

ing  products  ;    Method  oj  producing  soluble . 

P.  -Radmann.    Godegard,    Sweden.     Ensr.    Pat. 
12,130,  May  16,   1914. 

An  intimate  mixture  of  alkaU-bearing  rock  or 
weathering  product  and  gypsum,  to  which  lime- 
stone may  be  added,  is  heated  below  fusion  point 
and  the  resulting  mass  treated,  e.g..  by  washing, 
to  recover  soluble  alkali  compounds.  A  suitable 
mixture  contains  0-25 — 1  part  by  weight  of 
gypsum  to  1  part  of  felspar,  to  wliich  up  to  3  parts 
of  limestone  may  be  added  ;  it  should  be  pul- 
verised to  the  ■'  fineness  of  cement  "  and  heated 
preferably  to  1000° — 1250°  C.  The  residue,  with 
or  without  limestone,  may  be  burned  to  cement. 

— F.  SODN. 

Potash    salts ;    Apparatus   for    treating,    especially 

dissolving,  salts  such  as  crude .     R.  Fleischer. 

Ger.  Pat.  276,070,  Oct.  1,  1913. 

Ix  a  continuous  apparatus  for  dissolving  salts, 
the  helical  agitating  blades  are  made  with  an 
arched  cross-section,  so  that  they  act  also  as 
scoops  for  lifting  the  material  and  delivering  it 
again  into  the  liquid.  The  blades  may  be  pro- 
vided with  transverse  strengthening  bars,  which 
serve  also  to  diminish  the  rate  of  flow  of  the 
material  through  the  apparatus. — A.  S. 

Potassium  and  sodium  salts  from  ashes  of  algae. 
C.  Klingbiel.     Ger.  Pat.  277,109,  Oct.  5.  1913. 

The  solution  obtained  by  lixiviating  the  ashes  is 
treated  with  excess  of  phosphoric  acid,  and  after 
the  thiosulphates  are  decomposed,  it  is  rendered 
neutral  to  methyl  orange  by  addition  of  alkali,  and 
treated  in  the  xisual  way  to  separate  potassium 
and  sodium  salts.  The  double  sulphate  of 
potassium  and  sodium  is  not  formed,  and  the 
separation  of  the  alkali  salts  by  crystallisation 
can  be  carried  fiuther  than  has  been  possible 
hitherto,  so  that  a  final  mother  liquor  of  relatively 
small  vohime  and  rich  in  iodine  is  obtained,  from 
which  iodine  can  be  recovered  by  treatment  with 
chlorine. — A.  S. 


Nitrogen   coinpounds  ;     Electrochemical  process  for 

producing .     J.   W.  Wood,  Moulton,  Iowa. 

U.S.  Pat.  1.118.993,  Dec.  1,  1914.  Date  of 
appl.,  Feb.  11,  1913. 

Soil  containuig  alkali  and/or  alkaline-earth 
compounds  is  maintained  in  a  moist  state  and  sub- 
jected to  an  electric  current,  \^hilst  air  is  being  forced 
through  the  material,  preferablv  from  below. 

— F.    SODN. 

Bisulphite  liquor  [lor  paper  making]  ;    Apparatus 

for     making .  using     pyrites.     V.    Drewsen, 

New  York,  U.S.  Pat.  1,119.004,  Dec.  1,  1914. 
Date  of  appl..  Oct.  11,  1910. 

Weak  sulphurous  gases  from  a  burner  pass 
successively  tlu'ough  a  scrubber,  having  a  con- 
tinuous closed  water  circulation,  and  a  gas  cooler. 
A  portion  of  the  gases  from  the  cooler  then  passes 
through  a  system  of  absorption  towers,  in  which 
sulphur  dioxide  is  absorbed  by  the  circulation 
of  an  aqueous  sulphurous  liquor  and  finally  of  alkali 
liquor;  at  one  point  of  this  system  sulphurous 
gases  from  the  aqueous  absorbent  are  recovered 
in  concentrated  form  by  operation  of  a  heating 
device  receiving  heat  from  the  hot  gases.  A 
system  of  tanks  for  making  bisulphite,  each  having 
means  for  spraying  the  bisulpliite  or  lime  liquor 
therein,  receives  the  concentrated  sulphurous 
gases  and  another  portion  of  the  weak  gases  from 
the  cooler,  gases  and  liquor  passing  in  opposite 
directions  in  the  system. — F.  Sodx. 

Hydrous  alkali-metal  silicate  and  method  of  pro- 
ducing it.  E.  A.  Paterson.  North  Tonawanda, 
N.y.  U.S.  Pat.  1.119,720,  Dec.  1,  1914. 
Date  of  appl.,  June  20.  1914. 

A  DRY,  amorphous  alkali  silicate  containing  a 
large  proportion  of  silica,  relatively  little  alkaU, 
and  less  than  19  °o  of  combined  water,  is  obtained 
in  a  spongy  condition  by  subjecting  a  powdered 
alkali  sUicate.  rich  in  silica,  to  a  hydrating  treat- 
ment, preferably  by  moistening  with  a  solution 
of  the  same  silicate  and  confining  under  low  steam 
pressure,  until  sufficiently  hydrated  to  be  readily 
soluble  in  cold  water. — F.  Sodn. 

Colloidal    solutions    of    metals ;      Mamifacture    of 

stable .     B.  Schwerin.  Assignor  to  Elektro- 

Osmose  A.-G.  (Graf  Schwerin-Ges.),  Frankfort- 
on-the-ilaiue,  Germanv.  U.S.  Pat.  1,119,647, 
Dec.  1,  1914.     Date  of"  appl.,  AprU  18,  1914. 

A  METALLIC  salt  in  solution  is  mixed  with  siUcic 
acid  and  reduced,  preferably  with  hydrazine 
hydrate. — F.  .Sodx. 


Vm.— GLASS;    CERAMICS. 

Lamps  ;       Translucent     marble     for 


Elektrotechn.  Zeits.     J.  Gas  Lightmg,  1914,  128, 

662. 
^Marble  treated  by  H.  W.  Engel's  process  (this  J., 
1914.  87)  was  tested  in  regard  to  its  power  of 
diffusion  and  its  transparency  to  visible,  ultra- 
violet, and  infra-red  rays.  Samples  3-5  mm- 
thick  were  compared  with  opaline  and  with  ground 
glass.  Photometric  measurements  showed  that 
67  °o  of  tlie  illumination  passed  through  the  ground 
glass,  23°i  through  the  marble,  and  19  and  14% 
through  clear  and  dark  opaline  glass  respectively. 
The  marble  screens  were  illuminated  uniformly 
to  the  edges,  and  compared  with  opaline  gave 
the  impression  of  pure  white.  They  also  trans- 
mitted more  of  the  red  and  blue,  l)ut  absorbed 
green-yellow,  thus  giving  a  violet-red  tint. 
Measurements  of  the  radiating  intensities  from 
the  vertical  up  to  90°  showed  fhat,  in  spite  of  its- 
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Rront  transpai-oncy,  the  marble  was  not  inferior 
to  opaline  elass  in  ilispoi-sion.  The  treate(T  nmrlilo 
was  equally  transparent  to  the  visible  and  tlie 
ultra-violet"  rays,  hut  absorbed  the  infra-red 
rays  to  an  extent  hitherto  unknown. — W.  C.  H. 

Fireclay  goods,  and  their  use  in  gas  works.  T. 
HolKatc.  J.  (ias  Lighting.  1914,  128,  292—204, 
:{0:{— 304.  4.S0— 481.  53(!— r>;!7.  599—000,  001. 

A  HEVIEW  of  the  report  of  the  IJefrartory  Materials 
Coniniittec  of  tin-  Institution  of  (las  Kn^'ineers 
(see  tlus  J..  1914,  (i82).  In  regard  to  the  elfect 
of  pressure  on  the  melting  point,  results  obtained 
witli  both  English  aiul  .\nieriean  fireclays  show- 
that  over  a  range  from  atmospheric  up  to  125  lb. 
per  sq.  in.  additional  pressure,  the  depression 
of  the  melting  point  is  al)ont  2-5'^  to  4'  ('.  per  lb. 
pressure.  The  depressions  vary  with  dilTerent 
clays  and  do  not  seem  to  follow  the  normal  melting 
points.  Thus  "  a  typical  china  clay  of  first-class 
quality,"  normally  melting  at  1770"  ('.,  melted  at 
1410'  (".  under  a  load  of  112  lb.  per  sq.  in.,  whereas 
another  clay  melted  tinder  corresponding  condi- 
tions at  1750  C.  and  1580'  C.  respectively,  and  its 
melting  point  was  lowered  by  pressme  less  than 
that  of  any  other  mentioned.  '  (See  also  Bleininger 
and  Brown,  this  J.,  1910,  1309;  1911.  1387.) 
From  such  data  it  seems  possible  to  select  material 
suitable  for,  say,  gas-producers  which  would 
not  stand  the  strain  in  retort  settings.  To  ensure 
accuracy  in  tt-sts  of  this  kind,  the  importance  of 
uniformity  of  treatment  of  the  specimens  and  of 
the  methods  of  heating  is  emphasised.  Modern 
petrology  has  shown  the  important  part  played 
by  hydrogen  in  the  formation  of  minerals  from  a 
rock  magma,  and  the  author  suggests  that  at  the 
high  temperatures  at  which  lireclays  are  burned, 
it  may  also  influence  the  natiu-e  of  the  finished 
product,  and  he  illustrat<-s  the  unportance  of  the 
anioimt  of  combined  water  by  reference  to  some 
recent  work  on  lireclays  of  the  Glenboig  district. 
In  the  Keport  stress  is  laid  on  the  necessity  of 
keeping  fuel  ash.  often  highly  ferruginous,  from 
<"onta<'t  with  l>rickwork.  Tlie  injinioiis  effects 
of  iron  oxides  on  firebrick  increase  in  the  order 
FcjOj,  rVjOj.  FeO.  con.sequently  reduction  of 
ferric  oxide  l>y  furnace  ga.scs  must  be  prevented. 
Magnetic  iron  compounds  can  now  be  removed 
from  clays  on  the  large  scale  by  the  use  of 
magnets  (see  this  J.,  1914,  257).  but  many  iron 
compounds  are  only  feebly  magnetic.  I'yrites 
can  be  removed  if  converted  into  oxide  by  roasting. 
The  elect ro-osmosLs  process  of  purifying  clay  is  also 
referred  to  (this  J.,  1914.'  257).  Tlie  magnetic 
properties  of  <la>-  wares  are  due  to  magnetite 
and  also  to  magnetic  ferruginous  silicates,  and 
wares  with  speckled  bodies,  flashed  surfaces,  or 
black  cores  are  always  more  magnetic  than  those 
free  from  such  delects  (see  this  J.,  1913,  827). 

— W.  C.  H. 

Grinding  [of  iioltcri/  niukriah]  :    Fineness  of . 

F.  Turner  and  A.  Heath.     Trans.  Eng.  Ceram. 
Soc.  1913—1914.  13,  114—128. 

PoTTKRY  materials,  whether  pan  or  cylinder 
ground,  generally  pass  a  130's  lawn.  Seventeen 
samples  of  commercial  ground  flint  and  stone  were 
slipped  with  water,  and  sifted  through  120's, 
140's.  lOO's.  ISO's,  200's,  and  250's  lawns;  the 
total  residue  on  the  lawns  ranged  from  0-38  to 
9-60%.  Such  variations  may  atfect  the  properties 
of  a  body.  Thus  plasticity  is  reduced  by  coarse 
particles,  and  generally  speaking  contraction 
varies  inversely,  and  porosity  and  crazing  directly, 
as  the  size  of  the  particles.  Elutriated  fractions 
of  flint  .and  stone,  comprising  particles  up  to 
001  mm.  in  size,  were  further  graded  by  being 
suspended  in  water  and  allowed  to  settle  for  several 
hours.  It  was  found  that  the  finest  fraction 
melted  at  cone  2,  whereas  the    coarsest  was  still 


solid  at  cone  9.  Similarly  on  firing,  the  finest  con- 
tracted much  more  than  the  other  fractions,  and 
also    ■  dunted."— \V.  ('.  II. 

Leadk'ss    [potlerij]    ijlcizcs  :     \oles    on    some . 

J.  A.  Audlev.     Trans.  Eng.  Ceram.  Soc.,  1013 — 

1914.  13,  138—141. 
TllK  following  formula;  of  Seger's  were  tried  for 
covering  fireclav  with  an  opacpie  white  glaze : — 
00(K,O.  Na.())'.0K"aO,  00  AUO,,  5Si() ..  IB.Oa  ; 
0-3  K,0.  0-7"('a(),  01  AljOj.  2-5  ,Si(),.  0  05  IJjOi; 
0-3  KjO.  0-7  OaO.  01  AUO,.  4  SiO.,  1  UoO^  ; 
0-3K2O.0-7Ca().0-3Al,O3.4SiO,,.lB,(),.  The  mix- 
tures were  fritted,  ground,  appliecl  as  a  thick 
paste  to  xinflred  fireclay  discs,  and  fii'cd 
in  a  muffle.  All  gave  .a  firmly  adhering 
white  enamel,  the  two  last  being  very  brilliant. 
Apparently  the  enamels  are  only  produced  within 
a  limited  range  of  temperature,  for  at  an  increased 
tempei-ature  transparent  glazes  were  produced. 
When  silica  was  substituted  for  the  boric  acid 
the  materials  were  not  vitrified  completely. 
The  enamels  seemed  equally  satisfactory  for  either 
Stom-liridge  clay  or  local  (StalTordshire)  marl 
bodies,  and  most  of  the  trial  pieces  could  be 
dropped  while  red  hot  into  cold  water  without 
the  enamel  crazing  or  cracking.— -VV.  C.  H. 

The    Icrnurij    system,     CaO-AI^O^-SiO..       Bankin 
and  Wright.     See  IX. 


IX.— BUILDING  MATERIALS. 

[Portktnd  cement  clinker.]  The  ternary  system, 
CaO-Al.OrSiO,.  G.  A.  Rankin  and  F.  B. 
Wright."  Amer.  J.  Sci.,  1915,  39,  1—79. 
Following  previous  investigations  in  the  U.S. 
Geophysical  Laboratory  (see  this  J.,  1907,  95  ; 
1909,  1124;  1911,  543),  the  authors  studied  all 
the  compounds,  both  binary  and  ternary,  which 
are  found  in  dry  fused  mixtures  of  CaO,  AUG 3,  and 
SiO,,  with  regard  to  melting  points,  dissociation 
temperatures,  invariant  points,  location  of  eutec- 
tics,  boundary  curves  of  monovariant  systems,  and 
fields  of  stability  of  divariant  systems.  The  data 
obtained  are  used  to  discuss  the  nature  and  con- 
stitution of  Portland  cement  clinker  and  the 
formation  of  certain  natural  minerals  from  the 
magma.  Of  the  three  components,  the  respective 
melting-points  of  pure  lime  and  alumina  (artificial 
corundum)  are  given  as  2570°  and  2050°  C. 
(Kanolt)  ;  while  the  melting-point  of  silica  is  said 
\o  be  variable  according  to  the  progress  of  its  inver- 
sion, viz.,  a  quartz— /3  quartz— So  tridymite—/3  crys- 
to halite  and  a  tridymite— ,3 1  tridymite— /Jo  tridymite 
—a  crystobalite — /J  crvstobalite.  Metastable  quartz 
melts  at  about  1470°  'C.  and  crystobalite  at  1025°  or 
higher.  Inthe  binary  system  CaO-SiO  2  four  distinct 
compounds  exist,  viz.,  CaO,SiO,  ;  3CaO,2SiO,  ; 
2Ca6,SiO  „  and  3t'aO,SiO .,  most  of  which  appear  in 
more  than"  one  crystalline  form.  CaO.SiOj  in  the 
a-CaO  form  is  the  mineral  woUastonite,  and,  in  the 
a-CaO  form.  pseudowoUastonite,  ^^•hich  has  not  been 
found  in  nature  but  only  in  artificial  slags.  In  the 
binary  system,  AUOj-SiO.,,  only  one  compound, 
sillimanite.  appears  ;  it  forms  eutectics  both  with 
Al.O,  and  SiO,.  The  CaO-Al.O^  system  con- 
tains four  distinct  compounds  :  3CaU.Al ,03  ; 
5Ca0,3Al..O3  ;  CaO.AUOs,  and  3CaO,.5Al,03,  most 
of  which  "are  dimorphous.  Investigation  ot  the 
ternary  system,  CaO-Al.Oj-SiOj,  which  necessi- 
tated '7000  experiments,  with  subsequent  optical 
examination,  showed  that  there  are  three  new 
crystalline  phases  not  found  in  the  binary  series  ; 
that  there  are  14  fields  of  stability,  30  boundary 
curves,  and  21  quintuple  points.  Tvyo  of  the  new 
compounds,  CaO.Al 303.2810.  (artificial  anorthite) 
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Strauss.      Verein   deutscher   Cheniiker.    Juno   6, 
1914.      Z.  angew.  Chem.,  1914,  27,  6:i3— (545. 

A  RESUME  of  our  knowledge  of  the  niicro-striictui'e 
of  carbon-,  nickel-,  and  chrouiium-steels  is  givin, 
together  witli  photomicrographs,  some  in  natural 
colours.  Hitherto  only  the  pearlitic  chrome- 
nickel-steels  have  been  used  industrially,  but 
recent  work  in  the  research  laboratory  of  Krupp's 
has  resulted  in  the  production  of  high-percentage 


and  2CaO,Al203,SiO,,  are  stable  in  contact  with 
the  fused  material  ;  "the  other,  3CaO,Al,03,.Si02, 
is  not.  The  fields  of  stability  for  14  compounds, 
including  the  original  components,  are  described  : 
and  also  the  boundary  curves  and  quintuple  points, 
with  concentration-temperature  models  and  dia- 
grams, and  a  final  table  of  all  the  results.  From  ! 
these  data  and  the  theory  of  cry.stallisation  it  is  j 
possible  to  predict  which  substances  will  separate  ' 
out  from  any  slowly  cooling  solution  containing 
only  CaOjAUOj,  and  SiO,,  the  order  in  which  they 
separate,  and  the  corresponding  temperatures..  ' 
Although  the  diagram  exhibiting  the  final  products 
of  crystallisation  presupposes  the  continuous 
attainment  of  equilibrium,  yet  it  is  possible  to 
predict  with  considerable  certainty  the  final  pro- 
duct even  when  the  reaction  has  not  proceeded  to 
completion.  This  occui's  with  Portland  cement 
clinker,  which  would  be  essentially  a  mixture  of 
SCaCSiOj;  20aO,SiO.;  SCaCAL.Oj,  with  some 
5CaO,Al203  and  possibly  free  CaO  ;  a  conclusion 
which  has  been  confirmed  by  the  work  of  the  U.S. 
Bureau  of  Standards  on  commercial  clinkers 
(see  Bates,  this  J.,  1914,  81).— H.  H.  S. 

Cement.    Board  of  Trade  Bulletin  No.  71. 

The  value  of  cement  exported  from  Germany. 
Austria-Hungary,  and  the  United  Kingdom, 
respectively,  to  all  destinations  was  as  follows  : — 
Fi'om  Germany  (1912)  :  Portland  cement,  Roman 
cement,  and  liydraulic  cements  (tufa,  trass,  puzzo- 
lana,  and  puzzolana-sand,  etc.),  £1,723,900.  From 
Austria-Hungary  (1913)  :  Portland  cement,  Roman 
cement,  and  other  artificial  cement,  £215,900. 
From  the  United  Kingdom  (1913)  :  Cement  for 
building  and  engineering  purposes,  £1,273,100. 
In  1912  the  value  of  Germany's  exports  of  cement 
to  the  United  Kingdom  were  valued  at  only 
£28,600,  while  no  cement  was  expoi'ted  from 
Austria-Hungary  to  this  country. 

The  principal  destinations  to  which  German 
cement  was  exported,  and  the  value  of  such 
exports  in  each  case,  were  as  follows  : — Brazil, 
£281,300;  Netherlands,  £249,700  ;  Chile,  £142,300  ; 
Australia,  £133,800  ;  Russia,  £111,700  ;  France, 
£56,800  ;  Duteh  East  Indies,  £55,700  ;  Turkey, 
£50,900  ;  Philippines,  £40,300  ;  Uruguay,  £29,80()  ; 
and  Belgium,  £28,900  ;  while  a  fair  trade  was 
done  with  the  United  States,  Portugxiese  East 
Africa,  and  India.  Austrian  exports  of  cement 
in  1913  included  :  Bulgaria.  £16,600  ;  Russia, 
£18,950;  Turkey,  £13,425;  Tripoli,  £11,920; 
Argentina,  £18,400  ;    and  Brazil,  £12,800. 

About  one-half  of  oiu*  aggregate  exports  of 
cement  goes  to  India,  Ceylon,  British  Africa,  and 
Australia,  while  one-third  goes  to  Argentina  and 
Brazil.  The  balance  is  spread  over  a  number  of 
small  markets,  of  which  the  more  important  in 
1913  were  Spain,   Egypt,  Chile,  and  Uruguay. 

Producing  soluble  alkali  compounds  [and  cement] 
from  alkali-beariny  rocks.  Eng.  Pat.  12,136. 
Sec  VII. 


X.  -METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel  ;      Microscopic      examination      oj 


chrome-nickel-steels  of  martensitic  and  austeiiitic 
structure.  These  have  good  mechanical  pro- 
perties and  are  very  resistant  to  corrosion  and 
to  the  action  of  acids.  Instances  are  cited  where 
microscopic  examination  has  revealed  the  cause 
of  failure  of  l:>oiler  tubes,  axles,  and  tyres  of 
railway  wagon  wheels.  In  electriqally  welded 
steel  joints  up  to  012%  N  has  been  detected, 
and  in  joints  made  with  the  oxy-acetylene  flame 
up  to  002  %  N.  When  .ammonia  or  nitrogen  is 
led  through  molten  iron,  the  metal  only  fixea 
003 — 004OO  N,  but  liy  the  action  of  ammonia  on 
solid  iron,  up  to  l"ll%N  (corresponding  to 
FcjN .)  may  be  combined  :  fixation  of  nitrogen 
comniences"  at  about  300°  C,  and  is  most  vigorous 
at  600" — 800°  C,  diminishmg  again  above  800  C. 
The  micro-structure  of  nitrogenised  iron  is 
described  and  illustrated,  and,  in  agreement  with 
Le  ChateUer  (Rev.  Jlet.,  1905.  506).  the  lines 
considered  by  Ilanaman  (Dissertation,  Berlin, 
1913,  30)  to  lie  due  to  needles  of  iron  nitride,  are 
regarded  as  analogous  to  Neumann  lines  and  due 
to  deformation,  whicli  is  facilitated  by  the  brittle- 
ness  conferred  on  the  ferrite  grains  by  their 
nitrogen  content.  Bars  of  mUd  steel,  125  mm. 
diam..  containing  C  007.  Si  005,  Mn  OHO,  P  0021, 
S  0014,  Cu  006,  and  N  0004%,  were  nitrogenised 
to  difterent  degrees,  then  the  outermost  layer 
was  removed,  and  the  mechanical  jjroperties  of 
the  bars  (12  mm.  diam  )  determined.  The  results 
were  : — 


Elastic 

Tensile 

Elonga- 

Con- 

Heated at  700°  C.  in  : 

N. 

limit. 

strength. 

tion. 

traction. 

kilos,  per 

kilos,  per 

% 

sq.  mm. 

sq.  mm. 

% 

?o 

Ammonia,    24  Iiours 

010 

32-7 

41-6 

24-2 

75 

48     „ 

oil 

32-7 

411 

21-8 

ii> 

72     .. 

016 

350 

42-8 

22-5 

71 

96     „ 

0-22 

34  0 

44-9 

21-8 

66 

Hydrogen,   48    „ 

0004 

30-1 

354 

31-8 

81 

Xitrogen,     48    „ 

0004 

28-4 

34-7 

31-5 

81 

The  magnetic  properties  of  iron  are  deteriorated 
by  nitrogen  :  the  permeability  is  diminished 
and  the  hysteresis  and  coercive  force  increased  ; 
in  the  case  of  a  mild  steel  containing  about  4''o  Si> 
nitrogen  caused  a  considerable  increase  in  the 
hysteresis,  without  increasing  the  coercive  force. 
If  iron  containing  silicon  or  chromium  be  nitro- 
genised at  about  800"  C  nitrides  of  these  elements 
are  formed,  which,  uplike  iron  nitride,  are  very 
stable.— A.  S. 


Sled  ;  Influence  oj  titanium  on  the  projjertics  oj . 

F.  A.  J.  Fitzgerald.  Met.  and  Chem.  Eng..  1915, 
13,  28—29. 

In  the  production  of  9000  tons  of  steel  rails,  from 
155  heats  made  under  uniform  conditions  except 
as  regards  the  presence  or  absence  of  added 
titanium,  the  proportion  of  heats  yielding  rails 
within  the  specification  limits  in  regard  to  segrega- 
tion was  36%  when  no  titaniiun  was  used,  and  43, 
84,  and  100  "q.  respecti\  elv.  when  the  steel  con- 
tained 0053,  0077,  and  0- 10%  Ti  (see  also  Comstock, 
this  J..  1915.  5.5— 57).— W.  E.  F.  P. 

Iron  ;    The  corrosion  oj and  its  application  to 

detei-niine  the  relatwe  stremjths  oj  acids.  J.  A.  N. 
Friend  and  C.  \V.  .Marshall.  Chem.  Soc.  Trans., 
1914,  105,  2776—2782. 

Experiments  were  made  to  determine  the 
relationship  existing  between  the  minimum 
quantity  of  alkali  required  to  inliibit  the  corrosive 
action  of  different  salts,  and  the  relative  strengths 
of  the  acids  and  liases  constituting  the  salts. 
Sodium  and  potassium  carbonates  and  borax 
were   used    as   inhibitors,    and    added    in    \  arying 
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(|unntitios  to  a  detinite  nuiouiit  of  a  soiliuni  salt, 
viz.,  tho  ililorido,  iodide,  broinido.  sulplmte, 
niti'ate,  Hiioride.  aretatc,  sulphite ;  the  results 
showed  that  when  the  salts  are  ari-anj;ed  in 
clescen<liiii{  order  of  inhibitinj;  carbonate  con- 
eentrations,  not  only  ai-e  they  in  the  order  of 
decrea.sin;;  electrical  eoudvictivity  of  tlieir  acids, 
but  the  relative  cuiantities  of  carbonate  solution 
bear  a  genera!  relalion.ship  to  flie  vahies  found  for 
the  strengtlis  of  tlie  acids  by  electrical  conductivity 
and  hydrolysis  methods.  Kxperinieids  were  al.so 
made  witli  some  of  t)ie  above  salts  to  deti'i-inine 
the  concentration  at  which  auto-iidiiliitioii  just 
logins,  but  the  results  were  not  comparable  with 
those  obtained  l>y  the  aihlition  of  inliibitors.  Tlie 
curves  obtained  l>y  plotting  the  quantities  of 
sodium  carbonate  required  to  inhibit  corrosion 
in  the  presence  of  varying  nuantities  of  sodium 
salts,  show  a  distinct  resemblance  to  the  specific 
conductivity  <vu'ves  of  the  free  acids  corresponding 
to  the  saltxS,  obtained  from  the  data  publisheil 
by  Kohlrausch. — B.  N. 


Silver  ;    The  removal  oj  sulphur  jrmn .     0.  C. 

Bissett.      fheni.      Soc,      Trans.,      1914.        105, 
2829—2830. 

TriE  addition  of  copper  to  molten  silver  is  of  little 
use  for  tlie  remo\al  of  sulphur,  but  by  adding 
a  considerable  excess  of  iron  above  the  araounti 
requii-ed  to  saturate  the  sidphur,  the  latter  is 
removed  as  ferrous  sulphide.  The  sulphur  can 
also  be  slowlv  removed  bv  blowing  dry  ah"  through 
the  molten  silver  at  about  1000°  t\ — B.  N. 


Output  of  crrtaiii  minerals  and  metals  in  llie  irorld. 
\i\\.   7732.] 

Thk  Colonial  and  Foreign  section  (I'art  IV.) 
of  the  Mines  and  Quarries  Report  for  the  year 
1912  contains  a  table  showing  the  output  of 
certain  minerals  and  metals  (contained  in  or 
obtained  from  ore  raised)  in  the  British  Empire 
and  in  foreign  countries  during  1912.  which  may  be 
summarised  as  follows  : — 


for  each  material,  the  source,  etc.,  of  the  informa- 
tion    giv(>n.     The     curves     relating     to     various 
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Iron  :  curve  (a)  from  diiUi  giv.n  in  Laiulolt  and  Bornstein's 
Tables  and  by  Somerv'ille  (Pliys.  Kcv.,  31,  268) ;  (*)  from  von 
Baur's  data.  Aniimoitij  :  (n)  from  data  of  Xorthrup  (.1.  Franklin 
Inst.,  1913,  153).  and  (6)  from  figures  of  Bornemann  and  von 
Rauschenplat  (Tables  .\nnuelles  ile  fonstantcs.  3,  238).  Platinum  : 
(a)  from  data  in  Landolt  and  BiirnsteiM's  Tables.  Txinosten  :  (a) 
from  Fink's  figures  (sec  this  .1.,  1910,  823).  Tantalum  :  (<i)  from 
Siemens'  figures.  The  (4)  curves  for  platinum,  tunmtf.n.  and 
tantalum  are  from  Pirani's  data  (Tables  Annuelles  de  Constantes, 


— 

United 
Kingdom. 

British  Colonies, 

Dependencies, 
and  Possessions. 

Foreign 
touutrics. 

Total  for  the 
World. 

Coal   

Metric  tons 

Kilos. 
Metric  tons 

Kilos. 
Metric  tons 

264.595,395 

296 

41 

4..323  074 

19,461 

2,156,307 
3,825 
5,338 
0,159 

49,888,732 

88,998 

435,830 

1,1.50.498 

2  42;  785 

1,102.342 

1.708,709 

1,552,804 

60,798 

203,026 

933,413,858 

942,189 

276,592 

OB.737,909 

872,998 

4li.084.121 

14.1113.237 

3,(126,889 

.39,-382 

808,.564 

1,249,893,085 
1,031,483 

Fine  uold    

712,483 

Iron    

72,411,481 
1,135,244 

47,186,463 

17,970,253 

Fine  silver           

7,183,518 

Tin       

125,718 

Zinc   y 

1,017,749 

The  ([uantities  of  metals  included  are  those 
which  are  i-onsidered  obtainable  from  the  ores 
rai.-ed  in  the  countries  in  question,  and  must  not 
neces,sarily  Ije  taken  as  a  measure  of  the 
metallurgical  industries  of  those  countries.  The 
total  value  of  the  estimated  output  shown  in  the 
table  mav  be  taken  as  representing  about 
i;  1,047,000.000. 


I-Uectric   i-rni-ilanceH  [oj  metals  and  alloys]    at   high 

temperatures  ;    Comparisons  oj .     C.  Hering. 

Met.  and  Chem.  Eng.,  1915,  13,  23—28. 

Exi.sTlxci  data,  conveniently  grouperl.  are 
correlated  and  represented  by  '>  uniform  sets 
of    ciirves  ;     and    notes    are    appended  indicating, 


metals  and  allovs  are  shown  in  the  accompanying 
chart.— W.  E.  F.  P. 


Mercury  imports  and  exports  ;   liriiish  ■ 
and  Drug..  .Tan.  30,   1915 


Imports. 
Bottles. 


Chem 


Kxiwrts. 
Bottles. 


1906                   

38,823 
43.605 
44,595 
46,547 
47,261 
45,348 
37,568 

27,712 

22,348 

li)10                 

24,748 

mil 

31,438 

19I->       

32,240 

1913 

26,815 
22,975 

Note. — A  bottle  of  mercury  is  751b. 
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f^ertaration  oitwinsien  irom  molybdenum.  Jlarbaker. 
Sec  XXIII. 

Patents. 

Iron  ;      Electrohjtic     production     o]     mallmhlc     or 

forgcable '.      K.     F.     K.     Harbeck.     PaHille, 

"Sweden.     Eng.  Pat.   U37.  Jan.   19.   I'Jll. 
"Malleable    iron    of    any    desired     thickness     is 
obtained  electrolytieaUy  by  the  use  of  a  solution 
of  ferrous  silicofluoiide  or  fluoride,  free  from  other 
metals,  as  electrolyte. — B.  X. 


circuits  being  variable  by  varying  the  reluctances 
of  the  secondary  magnet  members. — B.  N. 


Ores  ;    Treafmenf  oj  - 


Ferrophosphorus :      Mamijacture    oj ■.     D.     I. 

MJler,  Birmingham.  ^Vla.  U.S.  Pat.  1,115,471, 
Oct.  27,  1914.  Date  of  appl..  May  6,  1914. 
Suitable  basic  material  (limestone)  is  mixed  with 
natural  phosphate  rock  and  iron  ore  in  the  correct 
proportions  to  yield  the  proper  ratio  of  acids  to 
bases  in  the  slag,  and  to  liberat<»  the  required 
percentage  of  phosphorus,  and  the  mixture  is 
smelted  with  coke  in  a  lilast  furnace.  The  process 
is  applicable  to  natural  phosphate  rock  too  rich 
in  sUica  to  be  used  economically  for  the  manu- 
facture of  fertilisers. — T.  St. 

Solutions    le.ij.    cyanide    slimes];      Apixiraius   jar 

treaiimi    soUd-bearimj .      L.    C.    Trent.    Los 

Angeles.  Cal.,  U.S.A.  Eng.  Pat.  24.41:^,  Oct.  28, 
1913. 
Ax  apparatus  for  settling,  decanting,  and  washing 
cyanide  slimes  and  the  like.  The  material  is 
delivered  from  a  launder  into  a  short,  depending, 
perforated  cylinder  situated  centrally  at  the 
top  of  the  vat.  The  cylinder  is  closed  at  its 
lower  end  l)y  a  conical  deflector  which  distriljutes 
the  material  gently  into  the  body  of  liquid  in  the 
vat.  Near  the  bottom  of  the  vat  is  a  ring-pipe 
provided  with  holes  in  its  under  surface,  and 
below  this  is  a  centrifugal  agitatoi",  the  hollow 
radial  arms  of  which  are  provided  with  nozzles. 
A  pump  withdraws  fluid  through  the  ring-pipe, 
and  returns  it  through  the  nozzles  of  the  agitator 
which  thus  revolves"  and.  by  means  of  scrapers, 
forces  the  thickened  nuid  towards  outlets  in  the 
bottom  of  the  vat.  A  by-pass  between  the  with- 
drawal and  return  pipes,  controlled  by  a  valve, 
serves  to  regulate  the  flow  of  material.  The  vat 
is  provided  with  try-cocks  at  different  levels  for 
testing  the  quality  of  the  liquid. — T.  St. 

[Ore]   separators  ;     Maqnetic .     A.    F.    Jobke, 

Cleveland.     Ohio,     U.S.A.     Eng.    Pat.    26,364, 
Nov.  17,  1913. 

The  field  of  the  separator  has  a  working  gap 
divided  into  zones  of  different  strengths,  which 
can  be  varied  by  varying  the  "  reluctances  "  of  the 
circuits  correspondmg  to  the  several  zones,  without 
varying  the  length  of  the  gaps  which  form  the 
zones.  For  instance,  the  reluctances  between 
adjacent  members  forming  the  zones  may  be 
varied,  or  removable  magnetic  elements  may  be 
vised.  The  variation  may  be  provided  in  the 
members  of  one  or  both  sides  of  the  working  gap 
and  one  or  both  opposing  pole  elements  may  be 
formed  in  sections  spaced  apart,  opposing  sections 
forming  a  zone  of  the  gap.  and  the  spacing  pro- 
viding the  circviit  reluctance.  Both  poles  may  be 
built  up  of  a  member  of  minimum  reluctance 
and  a  section  formed  of  laminations  of  alternately 
high  and  low  permeability  for  increasing  the 
reluctance  of  the  section.  A  number  of  fields 
may  be  formed  by  primary  and  secondary  mag- 
netic structures,  to  cause  each  field  to  act  as  a 
working  gap  di\  ided  into  zones  of  different 
strengths,  adjacent  zones  being  formed  by  spacing 
adjacent  members  of  both  primary  and  secondary 
structures  to  provide  reluctance  between  members 
of   similar   polarity,    the    reluctance    of    the   field 


O.  C.  Rudolph,  London. 


Eng.  Pat.  29.156,  Dec.  17.  1913. 
Complex  sulphide  ores  containing  Cu,  Pb,  Zn, 
i  and  Fe,  with  Ag  and  An.  are  smelted,  with  the 
j  addition  of  fluxes  it  necessary,  in  an  electric  furnace 
to  form  a  matte,  which  is  tlien  blown  in  a  con- 
'  verier.  The  volatile  matter  driven  oft  in  both 
stages  is  passed  through  a  «et  condenser,  where  an 
acid  solution  of  zinc  sidphite  and  sulphate,  with 
lead  sidphite  and  sulphate  in  suspension,  is  formed. 
When  the  solution  becomes  sufficiently  rich  in 
zinc  salts,  it  is  freed  from  the  lead  precipitate  and 
electrolysed,  using  perforated  anodes.  Two  forms 
of  condenser  are  described,  both  similar  in  principle, 
and  each  formed  of  a  series  of  compartments : 
the  first  compartment  is  designed  to  retain  soUd 
matter  suspended  in  the  gases  ;  the  second  is 
composed  of  fire-  and  acid-proof  brick  chequer- 
work,  down  which  water  is  caused  to  trickle  : 
the  remaining  compartments  are  provided  with 
superposed  rows  of  wooden  baffle-rods,  down 
which  water  trickles.  The  uncondensed  and 
unabsorbed  gases  are  finally  drawn  oft  to  a 
chimney. — T.  St. 

Sulphide  ores  and  other  metallic  sulphides  :   Process 

oj     treatinq .     K.     Bh-keland,     Christiania. 

Norway.     U.S.   Pat.    1,121.606,   Dec.   22.    1914. 
Date  of  appl.,  Jan.  23,  1913. 

The  ores  are  treated  with  steam  superheated  by  a 
flaming  arc,  the  hydrogen  produced  being  separated 
from  the  issuing  gases,  and  passed  in  again  with 
fresh  quantities  of  steam. — O.  E.  M. 

Zinc-furnace.  O.  E.  Ruhoft'.  Madison.  Wis.  U.S. 
Pat.  1.121,874,  Dec.  22.  1914.  Date  of  appl., 
March  26,   1914. 

Ax  electric  resistance  furnace  is  provided  with  a 
considerable  number  of  electrodes,  distributed  so 
as  to  ensure  uniform  heating  of  the  charge,  which 
itself  constitutes  the  resistance.  The  zinc  is  con- 
densed in  a  relatively  large  number  of  clay  con- 
densers, supplementary  condensers  with  coal 
barriers  being  provided  for  blue  powder. — O.  E.  M. 

Distillation  iurnace  for  zinc  and  the  like.  H. 
Hantelmann.  Ger.  Pat.  276,292,  March  28, 
1913. 

The  furnace  is  mounted  on  horizontal  hollow 
trunnions  and  contains  only  a  single  muffle,  which 
is  heated  by  the  Bone  system  of  surface  com- 
bustion. The  supply  of  gas  and  air  is  introduced 
through  the  trunnions,  and  can  be  cut  ofi" 
merely  by  rotating  the  furnace,  which,  normally, 
is  held  stationary  by  an  easily  movable  spring 
device.  Two  such  furnaces  may  be  connected 
independently  with  a  common  supply  of  gas  and 
air. — A.  S. 

Copper;   Hardening  and  veldiny .     C.  Bittner. 

Stafford.  Kans.     U.S.  Pat.   1,122,062.  Dec.  22, 
1914.     Date  of  appl.,  June  6,  1914. 

Copper  is  heated  to  a  cherry  red,  and  successive 
portions  of  its  surface  are  treated  with  sodium 
"  hyposulphite  "  and  acetic  iicid,  with  or  without 
alum.  The  treatment  may  be  repeated  at  a  lower 
temperature. — O.  E.  M. 


Aluminium  alloy  :    Hard .     W.  de  I'Or.     Cier. 

Pat.  277.121,  May  28,  1913.     Addition  to  Ger. 
,        Pat.  265,924. 

The  quantity  of  lead  in  the  alloy  described  in  the 
1   chief  patent    (this   J.,    1913,    1160)   is    diminished 
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about  oni'-lialf.  Tlu'  purtinn  of  lead  omittoil  may 
lie  replacod  l>v  a  soiiiowhat  Inrtrcr  <|nantitv  of  tin. 

—A.  S. 

\ickel  ;    Pronxs  /or  improviiitj  llir  mechanical  and 

chemical  rcsinlancc  of .     .Siemens  und  Ilalskc 

A.-(!.     tier.  I'ftt.  277,242,  Mnreli  1,  1913. 

XlcKEl.  is  alloyed  with  tantalum.  An  alloy  with 
.30%  Tft  is  non-maj;netie,  can  he  easily  rolled, 
forged,  and  drawn,  and  is  equal  to  steel  in  elasticity 
and  tensile  strength.  It  is  not  attaekcd  by  boiling 
aqua  retjia  or  other  a<'ids,  and  is  not  oxidised  when 
heated  in  the  air.  but  may  become  brittle  when 
very  strongly  heated. — A.  S. 

Iron    and    steel ;     AH    of    making -.     W.    J. 

Mellcrsh-.Taokson,  London.  Fi-oiu  Billings  Pro- 
cess Co..  Birmingham.  Ala.  U.S.A.  Eng.  Pat. 
21,048,  Sept.   17,  li)13. 

See  U.S.  Pat.  1.073,587  of  1913;  this  J.,  1913.  1017. 

XL— ELECTRO-CHEMISTRY. 

Silver   voUamcIrr  ;     The   inclusion  of  electrolyte  by 

the  deposit    in    the .     T.   W.    Richards   and 

F.  O.  Anderegg.  J.  Amer.  Chem.  Soc.  191.5,  37, 
7—23. 

The  amoimt  of  electrolyte  included  in  tlie  crj-stal- 
lised  silver  deposited  in  a  silver  voltameter  varied 
with  increasing  surface  and  roughness  of  the 
cathode  from  0  004  to  0035%  "£  the  weight  of  the 
silver.  \'ery  pure  silver  remained  after  a  brief 
ignition  of  the  deposit  at  incipient  redness,  under 
which  treatment  the  metal  was  not  sensibly 
volatile.  The  experiments  of  the  English. 
American,  and  (ierman  national  bureaus  upon 
this  point  and  the  results  of  other  investigators  in 
the  field  are  adversely  criticised.  The  correction 
is  important  in  detei-minations  of  the  values  of  the 
Farad,  the  standard  Weston  cell,  electrochemical 
equivalents,  and  ratios  of  atomic  weights.  (See 
also  this  J.,  1015,  91.)— J.  R. 

Electrolysis  of  solutions  of  the  rare  earths.     Dennis 
and  Lemon.     See  VIl. 

Electric  resistivities  [of  metals  and  alloys]  at  high 
temperatures.     Hering.      See  X. 

Patents. 

Electrical  conductor.  T.  B.  Allen  and  L.  B.  Coulter, 
Assignors  to  The  Carborundum  Co..  Niagara 
Falls,  N.Y.  U.S.  Pat.  1,121,601,  Dec.  22,  1914. 
Date  of  appl..  Sept.  24,  1913. 

The  conductor  consists  of  a  porous  base  of  silicon 
carbide  impregnated  with  graphite,  in  a  fine  state 
of  subdivision,  equal  to  that  of  colloidal  gi'aphite 
when  freed  from  moisture.  It  is  characterised  by 
practically  uniform  conductivity  and  high  resist- 
ance to  electrical  discharge,  and  is  given  a  coating 
impervious  to  oxygen  at  high  temperatures. 

— B.  N. 

Electrochemical  process  for  producing  nitrogen  com- 
pounds.    U.S.  Pat.  1,11S,993.     See  VII. 


XU.-FATS;    OILS;    WAXES. 

Castor   beans:     The    esterase    anil    lipase    of . 

(Studies  on  enzyme  action.  XII.)  K.  (f.  Falk 
and  K.  .Suguira.  .1.  Amer.  Chem.  Soc,  lOl."). 
37,  217  230. 
The  residue  remaining  after  extracting  the  groiuid 
kernels  of  cold-pressed  castor-beans  with  ether, 
gave  results  identical  with  those  previously 
described  for  a  somewhat  different  preparation 
when  extracted  with  water  and  ditTercnt  saline 
solutions  (see  .T.  Amer.  Chem.  Soc.  1013,  35, 
1904):    70"o    of    the     material     (esterase)     active 


towards  ethyl  butyrate  and  33",,  of  that  (lipase) 
active  towards  triacetin  eovdd  be  extracted 
with  water.  The  activity  of  tin-  preparation  was 
unnlTected  by  drying  in  i-aiiio  over  calcium  chloride 
or  phosphorus  pentoxi<le  ;  the  considerable 
decrease  in  activity  noticed  on  heating  to  100^ — 
110°  C.  is  attributed  to  chemical  change.  An 
estera.se  preparation,  probably  identical  with 
glyeerophosphatase,  was  isolated  by  extraction 
with  water,  and  a  lip.vse  preparation  by  extraction 
with  1-5-.V  sodium  chloride  solution.  The  relative 
proportions  of  the  dilTerent  forms  of  nitrogen  in 
these  tW'O  preparations  and  the  original  castor  bean 
preparation  were  essentially  the  same,  and  the 
preparations  appear  to  possess  a  protein  nature. 

Oils  from  less  known  seeds  and  fruits.     K.  R.  Bolton 
and  E.   M.  .lesson.     Analyst,   1915,  40,  3-9. 

Recent  introduction  of  machinery  for  separating 
the  kernels  from  \ery  hard  nuts  has  enabled  several 
little-known  oils  to  be  put  upon  the  market. 
(1)  Balanites  Maughamii,  Spraguc  (Portuguese 
E.  Africa)  yielded  an  olive-green  pulp  oil  (4-4%) 
witli  .a  pronounced  odour  of  butyric  acid,  and  a 
valuable  kernel  oil  (45-5 °(,),  vvhicli  as  yet  cannot 
be  obtained  as  a  commercial  product  owing  to  the 
difficulty  of  separating  the  sticky  pulp.  (2)  The 
pale  yellow,  semi-solid  oil  of  Calophyllum 
tonientosimu  Wight.  (India)  has  an  impleasant 
odour.  The  kernel  contains  70-3 "„  and  the  whole 
fruit  r>0%  of  oil.  (3)  The  kernels  of  Calophyllum. 
inophyllmn,  L.  (dbomba  nuts)  yielded  701";,  of  a 
brownish-green  oil.  Although  stated  by  Lew- 
kowitsch  to  be  poisonous,  this  is  used  as  an  edible 
oil  by  the  natives  of  India.  (4)  Melia  azadirachta. 
L.  ("  bcni  seeds,"  S.  America),  yielded  a  dear  oil 
("  neem  "  or  "  margosa  oil")  containing  much 
unsaponifiable  matter,  and  liaving  an  odour  of 
garlic  The  kernel  contained  43  0%  and  the 
whole  fruit  14-8%.  (5)  Fevillea  cordifolia,  L. 
(Tropical  America  and  W.  Indies)  yielded  a  solid 
fat  (57-6%  of  the  kernels)  with  impleasant  odour 
and  bitter  taste.  Its  refractive  index  was  excep- 
tionally high  and  it  had  good  drying  properties. 
t,(y)'i:heseedfiotTelfairiapedata.  Hook  (jiconganuts: 
Tropical  Africa),  yielded  60-9";,  of  a  pale  yellow 
oil  with  little  odour  but  bitter  taste.  Oil  expressed 
from  the  whole  fruit  (35-9'^;,)  is  said  to  contain 
toxic  substances  (Bontoux).  (7)  The  seeds  of 
Canarium  luzonicum,  Miguel  ("  pili  nuts,"  Philip- 
pine Islands)  contained  72-2"^  of  a  semi-solid  fat 
with  pleasant  odour  and  taste.  The  kernels, 
which  are  used  by  the  natives  as  substitutes  for 
sweet  almonds,  are  rich  in  proteins.  (8)  A  semi- 
solid oil  of  pale  yellow  tint  (macassar  oil)  was 
separated  from  the  kernels  of  Schleichera  trijuga, 
Willd.  (India),  known  locally  as  nitas  beans. 
Its  liigh  Reichert-jNIeissl  value  would  render  its 
detection  in  butter  dilTicult,  but  for  a  peeuUar 
colour  reaction  on  saponification.  The  kernels 
contained  71-9%  of  oil.  (9)  Sterculia  fo'tida,  L. 
("  Java  olives  ")  :— The  kernels  (kaloem-pang 
beans  or  beligho  seeds)  yielded  52%  of  a  viscous 
oil,  which  .solidified  when  heated  to  250°  C,  and 
gave  a  pronounced  reaction  in  Ilalphen's  cotton- 
seed-oU  test.  It  would  be  suitable  for  salad  oil. 
The  pulp  contained  O-Ono  of  oil-  (l^)  Anacardium 
occidentale  L.  (cashew  nuts  ;  S.  America,  W. 
Indies)  vielded  41S"{,  of  a  pale  yellow  od,  which 
is  not  often  separated  owing  to  the  high  price 
of  the  kernels.  (II)  Huchanonia  Udifolia,  Jio.rb. 
('•  Peru  palm  kernels,"  India  anil  Burma)  contains 
01";,  of  a  pale  oil  (chironjii  oil)  of  i)leasant  odour 
and  taste.  (12)  A  soft  browish-green  fat  may  be 
separated  both  from  the  seed  (71<;i,)  and  the 
fibrous  shell  of  (Enocarpus  distichus.  Mart.  (S. 
America).  (13)  Fruit  termed  Marquaqua  nuts 
(Portuguese  E.  Africa)  of  an  unidentified  plant 
yielded  20<;;,  of  a  dark  golden-yellow,  .somewhat 
viscous  oil. 
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[Feb.  15, 1915. 


Pulp 
oil. 


M.  pt.,  °C 

Solidif.  pt.,  °  C 

Saponif.  value   

Refractometer  (Zeiss  40°C') 

Iodine  value  (Wijs)    , 

Frse  fatty  acids  %  (as  oleic) 
Unsapon.  matter  %  . . . 
Reichert-Meissl  value... 

Polenske  value 

Kirschner  value 


51-8' 
77-5 
79  0 


Kern 
oil. 


191-5 
57° 

100-6 
1-22 
0-88 


170-5 

72-7 

93-7 

3-46 

4-0 


190-5 
72-3 

88-5 

26-2 

1-2 


35 
(tur- 
bidity 
pt.) 
185-6 
54-1 
72-9 
3-15 
7-7 
8-27 
0-25 
4-96 


34 


192-9 
77-1 
52-4 
0-28 


I 


193-6 
54-5 
90-4 
031 


29 
14 


197-0 
48-6 
57-1 
1-44 


227-0 
50-6 
54-5 
7-93 

16-0 
0-27 
14-5 


11 


13 


Pulp 
oil. 


Kernel 
oil. 


63-2 
66-3 


193-8 

59-8 

75-8 

10 


193-7 

54-4 

79-5 

08 


18 


198-7 
49-3 
54-9 
4-45 


36  — 


209-2 
49-0 
55-0 
65-9 
216 


189-3 

49-7 

70-1 

I    15-3 

I    1-26 


Action  of  fused  potassium  hydroxide  on  dihydroxy- 
stearic  and  dihydroxybehenic  acids.  I-e  Sueui- 
and  Withers.     See  XX. 

Use  of  hydrogenised  fish  oil  in  the  manufacture  of 
margarine.     Klimont  and  Mayer.      See  XIXa. 

Feedinri  stnifs  {oil  cake).     Board  of  Trade  Bulletin. 
See  XIXa. 

Patext.s. 
Fats  and  fatty  emulsions  and  the  like  ;    Process  for 

cooling    hot    or    molten .     Naamlooze    Ven- 

nootschap  Ant.  Jurgens'  Vereenigde  Fabrieken, 
Oes.  Holland.  Ene.  Pat.  10.803.  May  2,  1914. 
Under  Int.  Conv..  Feb.  26,  1914. 
The  fat.  etc.,  at  a  temperature  a  little  above  its 
m.  pt.,  is  taken  up  in  an  uniform  layer  on  the 
periphery  of  a  heated  rotating  cylinder,  and  is 
thence  conveyed  to  the  periphery  of  an  adjacent 
cooling  cylinder,  which  may  rotate  in  the  same 
direction  "but  at  a  lower  speed  than  the  feeding 
cyhndcr. — C.  A.  M. 

Unsaturated     compounds      [oils] ;      Process      and 

apparatus  for  hydrogcnating .     H.  K.  Moore, 

BerUn,  N.H.  U.S.  Pat.  1.121.860,  Dec.  22, 
1914.  Date  of  appl.,  Feb.  20,  1914. 
Sep.ar.\te  streams  or  an  intimate  mixture  of 
oil  and  hydrogen  are  passed  continuously  in  the 
same  direction  through  a  finely-divided  catalytic 
agent,  which  may  be  contained  within  a  diaphragm 
porous  to  the  oil  and  hydrogen,  but  impervious 
to  the  catalyst. — C.  A.  M. 


— C.  A.  M. 

Soaps  ;  Process  for  improving  the  washing  properties 

of  neutral and  at  the  same  time  increasing 

their  keeping  properties  by  admi-vture  of  hydro- 
carbons. C.  Pleines,  Genilinde  Zeist,  Holland. 
Eng.  Pat.  29.122,  Dec.  17,  1913. 
See  Fr.  Pat.  466,331  of  1913  ;  this  J.,  1914,  603. 
Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pats.  16.329  of  1887.  13,700  of  1889, 
13,853  of  1894,  16.406  of  190,5.  7380  of  1906, 
8982  of  1909,  and  27,959  of  1912. 

XIU.— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Painters'  colours  and  materials  (including  varnish). 
Board  of  Trade  Bulletin. 

The  aggregate  value  of  painters'  colours  and 
materials  (including  varnish)  exported  to  all 
destinations  from  Germany,  Austria-Hungary, 
and  the  United  Kingdom  respectively  in  a  recent 
vear  reached  the  following  amounts  :  From 
Germany  (1912),  £3,162,000  ;  from  Austria- 
Hungary  (1913),  £219,500  ;  from  United  Kingdom 
(1913).  £3,286,300.  While  the  United  Kingdom 
is  quite  an  important  market  for  these  products 
for  both  Germany  and  Austria-Hungary,  the 
United  Kingdom  sends  little  to  them  in  return. 

The  principal  descriptions  of  paints,  etc., 
exported  by  Germany  and  Austria-Hungary  in  a 
recent  year,  so  far  as  the  particulars  are  available, 
were  as  follows  : — 


Article. 


Exported  from 
Germany  (1912). 


Exported  from 
Austria-Hungary    (1913). 


To  all 
Destinations. 


To  Principal         ™      ,,         To  Principal 
I      Neutral        nestinatinno        Neutral 
Markets.     |  «estinations.[     Markets. 


Zinc  white  

Zinc  grey  

White  lead    

Ultramarine  :  lakes,  etc.,  of  ultramarine 

Bronze  metal  colours 

Natural  and  artificial  iron  oxide  (including  yellow  ochre),  roasted,  etc 

Umber,  sienna  earth,  and  other  unspecified  mineral  colours    

Uithopone  ;    Griffith's  white 

Colours  for  colour  printing  on  paper  prepared  from  lamp-black  or  Frankfurt 
black ;    printing  ink  and  Frankfurt  black    

Barytes   .'  ■ 

Zinc  powder  

Pure  and  mixed  blues  ;  lakes,  etc.,  of  Prussian  blue,  chrome  green,  zinc  green  . . 

Chrome  colours    

Red  lead  

Copiier  colours  (except  Schweinfurt  green)  and  other  unspecified  pigments  and 

lakes,  dry  or  paste 

Prepared  colours  not  specified  (ground  with  oil.  oil  varnish,  glycerine,  etc.) ; 

unprepared  colours  in  small  bags  

Varnishes  and  lacquers    

Total  


£ 
448.500 
113,000 
256,500 
100,000 
316,000 
72,500 
153,500 
166,000 

155,500 

208,000 
102,000 

11,5,000 
102.000 
196,500 

151,000 

259,000 
247.000 


338,000 
38,000 

216,000 
61,000 

273,000 
30,000 
92.500 

115,000 

65,000 

152,000 
53,000 

75,000 

51,000 

142,500 

103,500 


£ 

142,400 

700 

15,000 

2,900 

15,800 

6,400 


£ 

44,600 

370 

9,340 

800 

3,650 

4,500 


5,600  4,915 

(prepared    blacks). 

12,300      I        7,150 
(unspecified  colours.) 
6,100  5,170 

(Colours  in  cakes,  small 
bags,  pastes,  tubes, 
bladders,  flakes,  glasses, 
shells,  and  boxes.) 


166,500       ; 

140,000       12.300 


3,162.000 


2,112,000 


219,500 


90,160 
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The  particulars  as  to  British  exports  to  tho  more 
important  (\>lonial  and  neutral  markets  in  It)13 
were  as  follows  : — 


Article  K\|)ortpd. 

To  all 
Destinations 

To  Principal 
ColoniiU 

and  Neutral 
Markets 

BarytCT 

White  U-ail 

£     , 

20,100 

304,700 

54,900 

2,706,700 

£ 

7,500 
127,200 

y.inr  nvii|p    ,                                         ,     , , 

21,700 

I'nrnumcruted  (including  varnish)  . . 

1,888,500 

TotAl t 

3,286,400 

2,044,900 

The  following  detailed  particulars  show  for  a 
recent  year  the  value  of  various  de.srriptions  of 
paintei-s'  coloui-s  and  materials  {including  varnish) 
exported  from  (iermany  and  Austria-Hungary, 
respectively,  to  the  principal  markets  : — • 

(«)  Kx-porls  from  (Iermany  (1912).  Ban/tcs  : — 
United  Kingdom,  £9S.000  ;  Canada.  £3,000  ; 
France,  £4,000  ;  Russia.  £26,000  ;  Argentina, 
£4,000  ;  United  States.  £17.000.  Zr/ic  White  : — 
United  Kingdom,  £138,000  ;  Canada,  £1.5,000  ; 
Norway,  £22.000  ;  Sweden.  £33.000  ;  Denmark, 
£18,000  ;  France.  £2.5.000  ;  Russia.  £19,000  ; 
United  .States,  £51,000.  Zinc  Grey  .-—United 
Kingdom,  £32,000  ;  Norway.  £2.000  ;  Sweden, 
£4,000.  lied  Lead  .-—United  Kingdom,  £75,000  ; 
Canada,  £5.000  ;  British  India,  £14,000  ;  Sweden, 
£7,000  :  Denmark.  £0,000  ;  France,  £4,000  ; 
Portugal.  £4,000  ;  Italy,  £2,000  ;  Russia,  £7,000  ; 
Dutch  Kast  Indies,  £2,500  ;  Brazil,  £6,000  ; 
^\jgentina,  £7.000;  United  States,  £3,000.  White 
Lead  .-— Unite.l  Kingdom.  £152.000  ;  British 
India.  £2,000  ;  Sweden,  £8,000  ;  Denmark, 
£10,000  ;  France,  £5,000  ;  Spain,  £4,000  ;  Portu- 
gal, £7,000  ;  Russia,  £6,000  ;  Turkey,  £5,000  ; 
Argentina,  £17.000.  Pure  and  Mixed  Blues. 
Lakes,  cle..  of  Prussian  Blue.  Chrome  Green,  Zinc 
Green  : — United  Kingdom,  £26.000  ;  British  India, 
£5,000  ;  Sweden,  £4.000  :  Denmark,  £3,000  ; 
Italv,  £8,000;  Rus-sia.  £11,000;  China,  £2,000; 
Japan,  £4,000  ;  Brazil,  £3.000  ;  United  States, 
£8.000  ;  Mexico,  £1,000.  VUramariiie.  Lakes,  etc., 
of  Ultramarine  : — United  Kingdom,  £33,000  ; 
Spain.  £14,000  ;  Italv,  £3.500  ;  Japan,  £5,500  ; 
United  States.  £5.000'.  Zinc  Powder  .-—United 
Kingdom,  £17.000  ;  British  South  Africa,  £3,000  ; 
Denmark,  £2,000  ;  China,  £4,000  ;  United  States, 
£25,000  ;  Mexico.  £2,000.  Lilhopone  : — United 
Kingdom,  £47,000  ;  Canada,  £5,000  ;  Denmark, 
£3,000  ;  Sweden,  £4,000  ;  France,  £43,000  ;  Italy, 
£4,000  ;  United  States,  £9,000.  Natural  and 
Artificial  Iron  Oxide  (inchiditiq  Yellow  Ochre). 
roasted,  etc.  : — United  Kingdom,  £4,000  ;  Australia, 
£2,000  ;  Sweden,  £2,000  ;  Denmark,  £2,000  ; 
France,  £6,000  ;  Italv,  £1,000  ;  Russia,  £5,000  ; 
Brazil,  £2,000  ;  Argentina,  £4,000  ;  United  States, 
£2,000.  Umber,  Sienna  Earth,  and  other  Unspecified  \ 
Mineral  Colours : — United  Kingdom.  £16.000  ; 
Australia.  £2.000  ;  British  India,  £3.000  ;  Sweden. 
£7.000  ;  Denmark.  £5.500  ;  France.  £8.000  ;  Spain. 
£.3,500:  Italv.  £7,000  ;  Ru.ssia,  £11,000  ;  Egypt, 
£4,000  :  Brazil,  £6.000  ;  Argentina.  £3,.500  ; 
United  States,  £12,000.  Bronze  (Metal)  Colours  : — 
United  Kingdom,  £38,000  ;  Canada,  £3.000  ; 
British  India,  £2,000;  France.  £t5,000  ;  Spain, 
£5,000  ;  Italv,  £9,000  ;  Russia,  £40.000  ;  China, 
£3,000  ;  Japan.  £3,000  ;  Brazil,  £3.000  ;  Argen- 
tina. £2.000;  United  States,  £118.000.  Chrome 
Colours  : — United  Kingdom,  £23,000  ;  Sweden. 
£5,000  :  Denmark,  £3,000  ;  France.  £5,000  ; 
Italy,  £5,000  :  Russia,  £4,000  ;  Japan,  £2,000  ; 
TJnited  States,  £4,000.  Copper  Colours  {except 
Schiceinfurt  Green)  and  other  Unspecified  Pigments 
«nrf     Lakes,     dry    or     paste : — United     Kingdom, 


£39,000  ;  British  India,  £2,000  ;  Sweden,  £7,000  ; 
France,  £8,000  ;  Italy,  £10,000  ;  Bu*ia,  £5,000  ; 
China,  £1„500  ;  Japan,  £7,000;  United  States, 
£24,000.  Colours  for  Colour- Printini/  on  Paper, 
prepared  from  Lainp-Black  or  Frankfurt  Black, 
Printiny  Ink  and  Frankfurt  Black  : — United 
Kingdom,  £8,000  ;  British  India,  £2,000  ;  Norway, 
£5,000  ;  Sweden,  £6,000  ;  Denmark,  £t),00()  ; 
France,  £8.000  ;  Spain,  £7,000  ;  Italy,  £6,000  ; 
Russia,  £5,000  ;  Brazil,  £4,000  ;  Argentina,  £8,000. 
Prepared  Colours,  not  specified  {ground  ivith  Oil. 
Oil  l^arnish.  Glycerine,  etc.)  ;  Unprepared  Colours  in 
small  bags  : — United  Kingdom.  £17.000  ;  Australia, 
£3,000;  British  India,  £3,000  ;  British  West 
Africa,  £3,500  ;  Norway,  £5,000  ;  Sweden,  £10,000  ; 
Denmark,  £10,000;  Prance,  £8,000;  Spain, 
£9,000  ;  Italy,  £10,000  :  Houmania,  £3,000  ; 
Russia,  £8,000;  Egvpt.  £1,000;  China.  £5.000; 
Japan,  £6,000  ;  Brazil,  £15,000  ;  Uruguay,  £3,000  ; 
Argentina,  £10,000  ;  Chile,  £5,000  ;  United  States, 
£13,000  ;  Mexico,  £3,000.  Lac  Varnish,  Lacquers 
{not  containing  spirit)  ;  Asphalt,  Varnish,  Coach- 
maker's  Varnish,  .Japan  Varnish  : — United  King- 
dom, £28,000  ;  Norway,  £8.000  ;  Sweden.  £11.000  ; 
Denmark,  £20,000  ;  France,  £9,000  ;  Spain, 
£5,000  ;  Italv,  £22.000  ;  Russia,  £7,000  ;  Turkey, 
£3,000;  China,  £3,000  ;  Brazil,  £4,000  ;  Argen- 
tina, £6,000  ;  Chile,  £2.000  ;  United  States, 
£12,000. 

{b)  Principal  Exports  from  Austria-Hungary 
(1913).  Zinc  White  and  Zinc  Grey: — United 
Kingdom,  £9,000  ;  Canada,  £1.400  ;  Portugal, 
£1,300  ;  Servia,  £1,300  ;  Roumania,  £8,000  ; 
Russia  in  Europe,  £12,200  ;  United  States,  £7,600. 
Ultramarine  : — Bulgaria,  £1,.500  ;  Roumania, 
£2,900;  Egypt,  £1,600.  Lilhopone: — United 
Kingdom,  £1,100  ;  Sweden,  £500  ;  Italy,  £2,250  ; 
Roumania,    £650.  Prepared    Blacks  : — Servia, 

£1,000  ;  Roumania,  £3.000.  Oil  Varnish  {icithoui 
Addition  of  Besin.  Turpentine,  or  Mineral  Oil)  : — 
United  Kingdom.  £15  ;  Italy,  £100  ;  Servia,  £150  ; 
Roumania,  £1,000.  Lac-varnish  {icith  Resin, 
Turpentine,  Mineral  Oil.  or  Spirit) : — United 
Kingdom,  £150  ;  Italy.  £2.300  ;  Greece.  £800  ; 
Servia,  £700  ;  Bulgaria.  £900  ;  Roumania,  £2,400  ; 
Russia  in  Europe,  £100. 

(c)  Exports  from  United  Kingdom.  Barytes  : — 
Canada,  £300';  Russia,  £4,100;  United  States, 
£3,000.  White  Lead :— British  India,  £41,500; 
Sweden,  £1,400;  Denmark,  £2,600  ;  France,  £100; 
Spain,  £400;  Portugal,  £2,100;  Russia,  £22,600; 
Argentina,  £56,100.  Zinc  Oxide  : — British  India, 
£6,800;  Canada,  £5,100  ;  Norway,  £100  ;  Sweden, 
£700;  France,  £1,000;  Spain,  £500;  Portugal, 
£100  ;  Italy,  £100  ;  Dutch  East  Indies,  £200  ; 
Brazil,  £3,200;  United  States,  £1,100.  Unenu- 
merated :— British.  India.  £339,900;  British  South 
Africa,  £133,000  ;  British  West  Africa,  £25,700  ; 
Australia,  £253,000  ;  Canada.  £115,000  ;  Norwaj-, 
£22,900  ;  Sweden.  £32,300  ;  Denmark,  £19,700  ; 
France,  £136.100  ;  Portugal,  £24,000  ;  Spain, 
£57,800  ;  Italy,  £59.500  ;  Greece,  £7,200  ;  Bul- 
garia, £600  ;  Roumania.  £7.400  ;  Russia.  £34.300  ; 
Egypt,  £30,400  ;  Dutch  Ea.st  Indies,  £17.000  ; 
China,  £52,000  ;  Japan,  £80,600  ;  Brazil,  £116.700  ; 
Uruguay,  £16,000  ;  Argentina,  £122.000  ;  Chile, 
£64,000  ;    United  States.  £89,900  ;    Mexico,  £9,800. 

Determination  of  peroxide  in  commercial  lead  oxide. 
Dean.     See  VII. 


Patents. 

Printing     ink.     M.     Wolff,     London.     Eng.     Pat. 

4419.  Feb.  20.  1914. 
A  CHEAP  mineral  base  of  kieselguhr  (25  to  35  parts), 
barytes,  or  the  like,  is  ground  to  an  impalpable 
powder  in  a  mill  with  rosin  oil  (20  to  30  parts), 
petroleum  (20  to  30  parts),  vegetable  or  carbon 
black  (10  to  15  parts),  and  aniline  dyestufis  (3  to 
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8  parts),  witliout  the  addition  of  glycerin,  glucose, 
or  linseed  oil,  and  without  the  application  of  heat 
or  pressure. — t'.  A.  il. 

Varnish  \Jor  fabrics].  J.  H.  Hardcastle  and  A.  H. 
Tavlor,  London.  Eng.  Pat.  13,100,  May  28, 
1914. 

A  VARNISH  for  woven  fabrics  such  as  are  used  in 
the  manufacture  of  aeroplanes,  balloons,  etc., 
consists  of  cellulose  acetate.  1  to  2  ;  acetone,  8 ; 
alcohol,  3  ;  benzene,  3  ;  chloroform,  1,  and  tri- 
chloroethylene,  -t  parts.  The  varnish  may  be 
rendered  more  flexible  by  the  addition  of  resor- 
cinol  diacetate,  0-5  part. — W.  P.  S. 

Volatile  and  fusible  products  from  wood  ;  Process  of 

extracting .     J.    L.    Dormon,   New   Orlea)is, 

La.     U.S.  Pat.  1,122.084.  Dec.  22,  1914.     Date 
of  appl.,  Oct.  25,   1913. 

An  inert  gas  (carbon  dioxide)  is  circulated  through 
a  mass  of  the  wood  at  a  definite  temperature  (e.g., 
the  b.  pt.  of  turpentine)  until  all  substances 
volatile  or  fusible  at  that  temperature  have  been 
separated  and  collected.  The  temperature  of  the 
gas  may  then  be  raised,  and  further  extractions  ' 
made  in  stages  until  all  volatile  and  fusible  con- 
stituents have  been  removed. — C.  A.  M. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  ;   Committee  on  cvportation  of .     Board 

of  Trade.  Jan.  22,   1915. 

The  Board  of  Tra<le  have  appointed  the  Lord 
Balfour  of  Burleigh,  K.T.,  the  Et.  Hon.  Russell 
Rea,  M.P.,  and  Mr.  Henry  Birchenough.  C.M.G., 
to  be  a  Committee  to  consider  and  advise  on  all 
questions  relating  to  the  export  of  rubber  from 
the  United  Kingdom  and  from  British  Possessions. 
The  Secretary  to  the  Committee  is  Mr.  J.  K. 
Grebby,  to  whom  all  communications  should  be 
addressed  at  the  Westminster  Palace  Hotel, 
London,  S.W. 


Sulphur   in    rubber ;     Determination    of .     R. 

Gaunt.     Analyst,  1915,  40,  9—11. 

The  rubber  (0-2  to  0-3  grm.)  is  placed  in  a  small 
tube  of  hard  glass,  closed  at  one  end,  which  is  intro- 
duced into  the  middle  of  a  combustion  tube  (30  to 
35  cm.),  drawn  out  at  the  rear  end  and  connected 
with  two  small  absorption  flasks  each  containing 
25  c.c.  of  20  vol.  hydrogen  peroxide,  whilst  a  loose 
plug  of  platinised  asbestos  is  placed  in  front  of  the 
constriction.  The  part  immediately  below  the 
mouth  of  the  inner  tube  is  gently  heated,  while  a 
current  of  dry  oxygen  Ls  drawn  through  the  com- 
bustion tube,  until  the  rubber  no  longer  evolves 
gaseous  products  (which  should  biu'n  at  the  mouth 
of  the  inner  tube  with  a  Umiino\is  but  smokeless 
flame).  Stronger  heat  is  then  applied  imtil  all 
carbon  is  burnt.  The  sulphur  dioxide  absorbed  by 
the  hydrogen  peroxide  is  determined  by  titration 
or  gravimetrically,  a  correction  being  made  for 
any  sulphuric  acid  originally  present  in  the  per- 
oxide. In  the  case  of  rubber  rich  in  mineral 
matter,  sulphates  in  the  ash  are  also  determined. 
The  results  obtained  as  described  in  90  uiins. 
agree  doselv  with  those  given  bv  the  method  of 
Carius.— C.  A.  M. 


XV.— LEATHER;     BONE;     HORN;    GLUE. 

iluinbier  ;  Note  on  the  analysis  of  cube .     H.  G. 

Bennett.     Collegium   (London),    1915,    1,    13. 

Fob  analytical  purposes  cube  gambler  should  be 
treated  as  a  dry  material  and  not  as  an  extract. 


owing  to  the  difficulty  of  filti-ation  and  to  the 
amount  of  insoluble  matter  present.  Better 
results  are  thus  obtained,  and  the  filtration  is  more 
rapid.  Soaking  over-night  is  unnecessary,  and  hot 
water  is  used  from  the  commencement  of  the  ex 
traction.  «hich  takes  oilj-  a  short  time. — F.  C.  T. 


XVI.  -SOILS ;  FERTILISERS. 


Soil;    Partial  sterilisation   of by  volatile  and 

non-volatile  antiseptics.     W.  Buddm.     J.  Agric. 
Sci.,  1914,  6,  417—451. 

Russell  and  other  investigators  have  shown 
the  general  effects  of  partial  sterilisation  of  soils 
bv  volatile  antiseptics  and  heat  (see  this  J., 
1913,  113(3;  1914,  560),  and  the  author  now 
records  the  action  of  benzene,  cyclohexane, 
hexane,  aliphatic  alcohols  (methyl  to  amyl  alcohol), 
ether,  acetone,  chloroform,  formaldehyde,  toluene, 
,  phenol,  cresol.  quinone,  quinol,  pyridine,  calcium 
sulphide,  sulphur,  sodium  fluoride,  and  sodium 
chloride.  The  characteristic  effects  of  true  partial 
;  sterili-sation  were  found  to  be  produced  by  a  large 
number  of  antiseptics,  i.e.,  the  number  of 
bacteria  at  fli-st  decreased  and  then  increased 
largely,  protozoa  and  nitrifying  organisms  were 
killed,  an  initial  increase  of  ammonia  content  was 
followed  by  a  considerable  increase  in  ammonia 
formation,  and  no  increase  in  dose  caused  any 
change  in  the  results  obtained  once  true  partial 
sterilisation  had  been  attained.  The  intensity 
,  of  the  effect  decreased  gradually  from  that  of 
the  powerful  non-volatile  substances,  through 
cresol  (il//50  dose)  and  formaldehyde,  to  tlie  more 
volatile,  and  less  potent,  substances,  respectively, 
[  until  finally  the  action  of  merely  spreading  out 
the  soil  in  a  thin  layer  was  reached,  ^'olatile 
antiseptics,  though  effective  in  increasing  the 
productive  capacity  of  a  soil  under  laboratory 
and  pot  culture  conditions,  are  unsuitable  for 
application  on  a  large  scale. — W.  P.  S. 

Soil;     Increased    nitrate    content    of    a when 

subjected  to  temporary  drying  in  the  laboratory. 
W.  Buddin.     J.  Agric.  Sci.,  1914,  6,  452—455. 

Soil  dried  by  spreading  out  in  a  thin  layer  for  24 
hours,  then  moistened,  and  submitted  to  incuba- 
tion, was  found  to  contain  from  two  to  three  times 
more  nitrate  than  another  portion  which  had 
been  kept  moist  before  incubation.  This  increased 
amount  of  nitrate  in  the  dried  soil  is  not  due  to 
absorption  of  ammonia  from  the  atmosphere, 
l)ut  to  the  formation  of  more  nitrate  from  the 
residues  in  the  soil,  in  spite  of  the  fact  that  the 
numbers  of  bacteria  are  not  increased. — W.  P.  S. 

Soil  ;  Evaporation  of  water  from .     B.  A.  Keen. 

J.  Agric.  Sci.,  1914,  6,  456 — 475. 
The  evaporation  of  water  from  the  "  sand  "  and 
"silt"  fractions  of  soil,  from  china  clay,  and  from 
ignited  soil,  can  be  explamed  by  the  known  laws 
of  evaporation  and  diffusion,  but  the  evaporation 
of  water  from  the  soil  itself  is  more  complex,  the 
relation  between  the  soil  and  the  soil  water  being 
of  a  different  and  closer  nature  than  in  the  case  of 
sand.  The  effect  is  not  due  to  the  soluble  humus, 
but  probably  in  part,  if  not  mainly,  to  the  colloidal 
properties  of  the  clay  fraction  of  the  soil.  The 
subject  is  also  discussed  from  a  mathematical 
point  of  view. — W.  P.  S. 

Calcium    carbonate  ;     Protective    action    of  - 


for 
A.  chroococcnm.  against  magnesium  carbonate. 
C.  B.  Lipman  and  P.  S.  Burgess.  J.  Agric.  Sci., 
1914.  6,  484—498. 

The  effects  of  calcium  and  magnesium  carbonates 
on   niti-ogen   fixation    by   .4.   chroococcnm   in   soils 
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ami  inM>Uition  worooxainiiu'd.  ('jilciuin  cailionate 
up  to  2%  I'oncoiitration  in  niannitol  suhitiou 
cultun-s  aclcil  suloly  as  a  stimulant,  whilst  the 
presence  of  more  than  01%  of  magnesium 
i-arbonato  had  a  docideil  toxic  elToct.  In  soil 
lultui'cs,  howoviT.  iiiiiiiilitii\s  (if  calcium  carhonate 
hirpT  than  11",,  had  ft  slight  toxic  action, 
and  magnesium  carbonate  \vft.s  more  toxic  than 
in  solution  cultures.  01%  heing  sullicient  to 
inhibit  the  fixation  of  nitrogen.  Calcium  carbonate 
exercised  a  jirotective  action  in  solution  and  soil 
cultuivs  for  .1.  rliroococcum  against  the  toxic 
pi-opertios  of  magnesium  carbonate  ;  in  the  ease 
of  soils,  the  best  ratio  was  found  to  be  l-5"g  CaCOa 
to  01%  MgCO,.— \V.  P.  S. 

Fertilizers.   Board  of  Trade  Bulletin  No.  5(5. 

The  value  of  certain  descriptions  of  fertilizers 
(exclusive  of  potash  compounds)  exported  from 
itemiany,  Austria-lliuigary,  and  the  Ui\ited  King- 
dom to  all  destinations  in  a  recent  year  was  as 
follows: — From  Germany  (1012): — Ba-sic  slag, 
£1,308.200  ;  sulphate  of  ammonia,  £702,800  ; 
superphosphates,  £981,200  ;  other  manures, 
£:J1.'>.200;  total.  £3.370,400.  From  Axuilria-IIun- 
ijary  (1913)  :--B.isic  slag,  £.^,200  ;  sulphate  of 
ammonia,  £327.000  ;  superpho.sphates,  £0,200  ; 
other  manures,  £104,000  ;  total,  £445,400.  From 
United  Kim/dom  (1013)  :— Basic  slag,  £202,000; 
sulphate  of  ammonia,  £4,390,500  ;  superphos- 
phates, £I(>(!,300  :  other  manures.  £92(),700  ;  total, 
£5.745,.500. 

As  regards  i-xports  of  basic  slag,  Germany 
holds  an  overwhelmingly  strong  position  in  the 
Netherlands,  Italy,  and  Russia.  In  New  Zealand 
we  do  the  larger  part  of  the  trade,  but  (iernian 
competition  is  .strong  in  the  smaller  Colonial 
niarkel.s.  In  Norway,  Sweden,  and  Denmark  wo 
iiave  most  of  the  trade.  We  have  a  good  share 
of  the  trade  in  France,  Spain,  and  Portugal,  but 
our  share  might  well  be  increased  in  the  United 
States. 

Two-thirds  of  Germany's  exports  of  sulphate  of 
an\monia  go  to  the  Netherlands  and  Belgium. 
German  and  Austrian  competition  is  keen  in  the 
Italian  m.-irkct,  but  elsewhere,  particularly  in 
Ceylon,  France,  Portugal,  Spain,  Dutch  Pla-st 
Indies,  and  the  United  States,  the  United  Kingdom 
holds  a  very  strong  position.  There  would  appear 
to  be  opportunities  for  extending  our  sales  of 
sidphate  of  ammonia  in  the  Netherlands,  Belgium, 
France,  Italy,  the  Dutch  East  Indies,  and  Brazil. 
In  the  chief  markets,  with  the  exception  of  New 
Zealand,  the  British  Dominions  take  more  super- 
phosphates from  Germany  than  from  the  United 
Kingdom.  In  Spain,  Prance,  and  Denmark  we 
do  a  fair  trade,  which  might  be  increased,  but 
elsewhere,  particularly  in  the  Russian  and  United 
States  markets,  the  United  Kindom  is  hardly 
represented.  .Most  of  the  Austrian  superphos- 
phates go  to  Russia.  The  United  Kingdom  holds 
the  bulk  of  the  trade  in  other  manures  (bone 
meal,  animal  blood,  artificial  guano,  etc.),  with 
France,  Portugal,  United  States,  India,  Ceylon, 
and  the  British  Dominions  generally.  Germany 
has  the  bulk  of  the  trade  in  .Sweden,  Switzerland, 
Russia,  and  Hawaii,  while  German  competition  is 
keen  in  Netherlands.  Belgium,  and  the  United 
States.  Austria-Hungary  takes  the  bulk  of  the 
trade  in  Italy  and  Roumania,  and  competes 
successfully  in  Russia. 

Tri-amtnonium  citrate.     Hall.     See  VII. 

Composition  and  analysi.i  of  litne-sulphtir  sprays. 
Ramsay.     See  XIXb. 

P.\TENTS. 

Electrochemical     process     for     producinq     nitrogen 
compounds.     U.S.  Pat.   1,118,993.      Sic  VII. 


Insecticides  for  iii/rindttiral  and  hortimUural  jiiir- 
poses.     Kng.   Pat.    12,802.     .SV«?   .\IXb. 


XVU.— SUGARS;  STARCHES;  GUMS. 

Cane  sugar  factory  ;    Clicmiml  ronlrol  in  the ,. 

using  l>oili)ighiiusi'  balances  of  both  .lucrose  and 
total  solidx.  II.  Jolmson.  Report  of  Committee 
on  Boiling-house  Balances  to  the  Hawaiian 
Sugar  Planters'  .Vssoc.  Intern.  Sugar  J.,  1915. 
17,27—31. 

A  BALANCE-SHEET  of  the  total  solids  (using  the 
apparent  dry  substance),  as  suggested  by  Deerr 
(this  J.,  1913,  802),  may  servo  as  a  useful  chock 
upon  the  customary  sucrose  balance-sheet.  In 
constructing  it,  the  debit  side  is  represented  by 
the  solids  (.soluble  and  insoluble)  entering  in  the 
raw  juice  and  in  the  lime  added  for  ilef<>cation  x 
while  on  the  credit  side  appear  the  sohdile  and 
insoluble  solids  present  in  the  sugars,  the  molasses, 
and  the  press-cake,  together  with  the  undeter- 
minable loss  of  solids  occiu'ring  diu'ing  manu- 
facture. The  insoluble  matter  in  the  sugars,^ 
inolasses,  and  juices  may  be  ascertained  periodically 
in  average  samples,  and  determinations  ma(le  Ity 
members  of  the  Committee  have  given  the  follow- 
ing results:  Sugars,  01;  molasses,  0-5;  and 
mixed  juice,  0-53%,  whirb  anu)unts  arc  <leduete(T 
from  the  value  for  the  total,  solids  found  by  the 
Brix  hydrometer  in  the  case  of  the  juices  and- 
molasses,  and  by  desiccation  in  that  of  the  sugars. 
For  the  construction  of  the  sucrose  balance, 
and  the  determination  of  the  sucrose,  it  is  recom- 
mended that  the  method  already  adopted  liy  the 
Hawaiian  Sugar  Planters'  Association  (Bull. 
No.  35  ;  this  J.,  1911,  145)  be  retained  until  a 
more  accurate  one  is  devised. — J.  P.  O. 

Carbohydrates;  Determination  of .  IV.  Pre- 
sence of  free  pentoses  in  plant  extracts  and  the 
influence  of  other  sugars  on  their  determination. 
W.  A.  Davis  and  G.  C.  .Sawyer.  J.  Agric.  Sci., 
1914,  6,  400—412.  (See  this  J..  1913.  1024  : 
1914,  057). 

Plant  extracts  contain  sidjstances  which  are 
soluble  in  80%  alcohol,  are  not  precipitated  by 
basic  lead  acetate,  are  not  fermented  by  ordinary 
yeasts,  and  possess  a  certain  reducing  power 
after  all  other  sugai'S  have  been  fermented  ; 
this  reducing  power  (calculated  as  due  to  a  mixtiue 
of  arabinose  and  xylose)  corresponds  with  a 
quantity  of  pent/Ose  practically  identical  with  that 
calculated  from  the  weight  of  phloroghieide- 
obtained  by  subjecting  the  purilied  solution  to  the 
ordinary  Krober-Tollens  distillation  process  (this 
J.,  1901,  390  ;  1902,  875).  These  facts  can  only 
be  explained  by  assmning  that  free  pentoses  are 
present.  To  determine  small  amounts  of  pentose 
in  the  presence  of  largo  tpiantities  of  othei- 
sugars,  the  latter  should  be  fermented  before- 
applying  the  distillation  process,  since  sucrose 
and  certain  hexoses  yield  small  quantities  of  an 
insoluble  phloroglucide.  The  pentose  may,  how- 
ever, be  determined  with  a  fair  degree  of  accuracy 
by  the  ordinary  distillation  process  or  by  the 
reducing  power  after  fermentation.  Leaves  of 
various  plants  (mangoUls.  turnips,  carrots, 
potatoes,  etc.)  were  toimd  to  contain  from  0-3  to- 
1%  of  pentose,  calculated  on  the  dry  material. 

— W.  P.  S. 

Maltose;    Hydrolysis   of by  hydrochloric  arid' 

under     the     Herzfeld     conditions     of     inrersion. 

W.  A.  Davis.     .1.  Agric.  .Scl.,  1914,  6,  413-410. 

The  author  anil  -A.  .1.  Daish  have  stated  prevlousU 

(this  J..    1913,    1024)  that   maltose  is   bydrolysed 
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partially  by  hydrochloric  acid,  and,  in  reply  to 
criticisms  of  this  statement  (Kluyver.  Biochem. 
Suikerbepalingen.  1914,  223),  results  of  experi- 
ments are  now  recorded  showing  that,  using  a 
1%  solution  of  maltose,  about  2%  of  the  sugar 
is  hydrolysed  by  treatment  with  hydrochloric  acid 
under  Herzfeld  conditions.  In  determining 
sucrose  in  plant  extracts,  where  maltose  is  likely 
to  be  present,  the  inversion  should  therefore  be 
made  by  boiling  with  citric  acid,  which  is  without 
effect  on  the  maltose  {lor.  cit.). — W.  P.  S. 


XVni.— FERMENTATION    INDUSTRIES. 


Manguncse  :         Xon-poisoneiis       nature       of 

[towards    yeast].     T.    Bokorny.  Chem.-Zeit., 

1914,  38,  1290. 
^LvNGAXOUS  salts,  unlike  those  of  the  other  heavy 
metals,  are  not  toxic.  The  budding  of  yeast  was 
found  to  proceed  quite  normally  in  nutrient 
liquids  containing  1  %  of  manganous  sulphate, 
whereas  it  was  completely  arrested  in  presence 
of  1  %  of  ferrous  sulphate.  Yeast  which  had  been 
steeped  for  24  hours  in  a  1  °o  solution  of  manganous 
sulphate  and  then  well  washed,  contained  no 
manganese,  but  yeast  which  had  been  similarly 
treated  with  solutions  of  ferrous  and  cobalt  salts 
could  not  be  wa-shed  free  from  the  respective 
metals.  The  innocuous  character  of  manganous 
salts  is  attributed  to  Ihe  fact  that,  luilike  the  other 
heavy  metals,  manganese  does  not  combine 
cheniicallv  with  the  protoplasm  (see  this  J.,  1915. 
44).— J.  H.  L. 


XIXa-FOODS. 

Cheese  from  "  healed  "  milk  ;   Manufacture  of  - 


M.  Benson.     J.  Board  Agric,  1915,  21,  878—889. 

To  obtain  a  typical  cheddar  cheese  from  pasteurised 
milk,  the  pasteurising  temperature  should  not  be 
higher  than  190°  F.  (88°  C.)  when  the  milk  is 
heated  very  rapidly,  or  170°  F.  (77°  C.)  when  the 
period  of  heating  is  from  15  to  30  mins.  A  blue- 
veined  cheese  of  good  quality  was  obtained  when 
the  mUk  was  heated  for  about  15  mins.  to  190° — 
200°  F.  (88° — 93°  C).  Cheeses  prepared  from 
heated  milk  contained  :  water,  33-61  to  36-22  ; 
fat,  32-36  to  34-53  ;  insoluble  nitrogen  (probably 
unaltered  casein),  2-49  to  2-91%.  In  the  case  of 
very  rapid  heating,  the  number  of  organisms 
in  the  milk  was  not  effectively  reduced  below 
170°  F.  (77°  C),  but  at  this  point  the  number  was 
reduced  to  one-fiftieth  of  the  total  and  at  180°  F. 
(82°  C.)  to  one  eighty-eighth,  whilst  at  200°  F. 
(93°  C.)  practically  all  the  organisms  were 
destroyed.  There  was  a  much  greater  reduction 
when  the  milk  was  maintained  at  150°  F.  (66°  C.) 
for  15  mins.  than  wlien  it  was  heated  verv  rapidlv 
to  170=  F.  (77°  C.).— W.  P.  S. 

Margarine ;     Use   of   hydroijeniscd   fish    oil    in   the 

manufacture  of .     J.  Klimont  and  K.  Maver. 

Z.  angew.  Chem..  1914,  27,  645—648. 

The  chief  objections  against  the  use  of  hydro- 
genised  fish  oil  in  the  manufacture  of  margarine 
are  that  the  production  of  the  crude  fish  oil  is  not 
under  proper  control,  that  the  disagreeable  odour 
may  reappear  when  the  hydrogenised  oil  is  kept 
for  a  long  time,  that  the  hydrogenised  oil  may 
contain  small  quantities  of  nickel,  and  that  it 
has  a  higher  melting  point  than  any  of  the  fats 
hitherto  used  for  foods  and  hence  would  probably 
not  be  easily  digested.  The  authors  were  imable 
to   detect   nickel   in   samples   of   hydrogenised   oil 


examined  by  them  ;  hence  this  test  could  not  be 
relied  upon  for  the  detection  of  hydrogenised 
fish  oil  in  oleomargarine.  The  following  test  is 
proposed  : — 2 — 3  grms.  of  the  sample  is  melted, 
and  dissolved  in  acetone  to  a  total  volume  of  50  c.c. 
After  standing  for  12  hours  at  the  ordinary  tem- 
perature, the  crystals  which  separate  are  filtered 
off,  dried,  and  weighed.  Oleomargarine  yields 
12—13%  of  crystals  of  m.  pt.  45° — 47°  C.  In  the 
case  of  artificial  mixtures  of  oleomargarme  with 
hydrogenised  fish  oil  and  rape  oil,  the  portion 
crystallising  from  acetone  was  in  all  cases  con- 
siderably greater  than  12 — 16  °o,  which  may  be 
taken  as  the  limits  for  genuine  oleomargarine. 
It  was  possible  by  this  test  to  detect  3-5  °o  of 
hardened  fish  oil  when  this  was  added,  together 
with  5-5%  of  rape  oil,  to  oleomargarine. 

By  repeated  fractional  crystallisation  of  oleo- 
margarine from  acetone,  an  oil  which  became 
only  semi-solid  when  cooled  below  0'  C.  was 
obtained.  This  had  an  iodine  value  (51-6)  lower 
than  that  of  triolein,  a  result  which  is  in  accord- 
ance with  the  view  that  oleomargarine  consists 
largely  of  mixed  glycerides  of  oleic  and  other 
fatty  acids. — A.  S. 

Feeding  stuffs  {oilcake  a>id  bran).     Board  of  Trade 
Bulletin  Xo.  76. 

The  following  statement  shows,  for  a  recent  year, 
the  value  of  feeding  stuffs  (oilcake  and  bran) 
exported  from  Germany,  Austria-Hungary,  and 
the  United  Kingdom,  respectively,  to  all  destin- 
ations : — From  Germany  (1912)  : — Oilcakes,  oil- 
cake meal,  almond  bran  (dried  and  powdered 
residue  of  oil-extracted  almonds),  £1,702,900  ; 
bran  and  rice  waste.  £132,350  ;  total,  £1,835,250. 
From  Austria-Hungary  (1913)  : — Linseed  and  other 
oilcakes  and  solid  residues  from  the  manufactux'e 
of  oil  (including  almond  bran),  £407,755  ;  bran  and 
rice  offals,  £201,235  ;  total,  £608,990.  From  ihe 
United  Kingdom  (1913)  : — Oilseed  cakes  of  all 
sorts,  £354,340  ;  bran  and  other  corn  and  grain 
offals  (including  rice  meal  and  dust),  £1,256,450  ; 
total,  £1.610.790. 

Each  of  the  three  countries  exports  a  certain 
amount  of  tliese  feeding  stuffs  to  the  other  two. 
The  extent  of  this  trade  in  a  recent  year  was  as 
follows: — From  Germany  (1912): — To  United 
Kingdom,  £392,650  ;  to  Austria-Hungary, 
£140,150.  From  Austria-Hungary  (1913)  :— To 
United  Kingdom.  £7.980  ;  to  Germany,  £573,300. 
From  United  Kingdom  (1913)  : — To  Germany. 
£759,200  ;  to  Austria-Hungary,  £400. 

The  bulk  of  the  oilseed  cake  trade  is  concen- 
trated in  Western  European  countries.  The 
United  Kingdom  leads  In  the  French,  Russian, 
and  United  States  markets,  and  does  a  fair  trade 
with  Denmark  and  the  Netherlands  ;  but  else- 
where the  trade  is  in  German  hands,  with  the 
exception  of  the  Italian  market,  which  is  almost 
entirely  supplied  by  Austria-Hungary, 

Presence  of  free  pentoses  in  plant  extracts  and  the 
influence  of  other  sugars  on  their  determination. 
Davis  and  Sawyer.     See  XVII. 

Hydrolysis  of  7naltose  by  hydrochloric  acid  under 
Herzfeld  conditions  of  inversion.  Davis.  See 
XVII. 


Patents. 

Soya  beans  ;    Treatment  of  - 


■  and  the  production 
of  a  food  preparatioyi  therefrom.  J.  Friedman, 
London.  Eng.  Pat.  121.  Jan.  2,  1914. 
To  remove  its  unpleasant  flavour,  soya  bean  flour 
is  heated  to  120° — 300°  C".  while  being  continuously 
agitated.  Soya  bean  flour  for  bread-making, 
for  example,  is  heated  at  155°  C.  for  aboiit  70 
minutes. — W.  P.  S. 
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Milk  preparation  ;    Dried - 


E.  P.  Carpontor. 


Ix)iulon.  Kng.  Pat.  1409.  July  1.  U»l  I 
Sep.<r.\tkd  milk  is  ovaporated  to  a  density  of 
16°  (sp.  pr.  1121)  and  emulsified  with  an  edible 
oil  or  fat,  at  a  maximum  temperature  of  130  F. 
(55°  C).  The  evaporation  is  eontinucil  in  a 
va<-uum  for  20  min.  and  the  residue  dried.  The  dry 
powder  contains  from  5  to  30°,,  of  fat. — J.  H.  J 


JUilk  ;        Apparatus      for      drying  ■ 


.  J.  D. 
Mclntvre.  New  York.  Assignor  to  W.  de 
Shetlev,  Chicago.  III.  U.S.  Pat.  1.122.142, 
Dec.  22,  1914.  Date  of  appl..  Aug.  1,  M)13. 
The  vessel  containing  the  milk  has  a  slot  in  the 
bottom  admitting  hot  air.  An  agitator  within 
the  vcs-sel  is  worked  at  a  high  speed,  e.f/..  by  a 
friction  drive,  during  the  evaporation  of  the  milk 
to  a  doughy  consistence,  and  later,  during  the 
conversion  of  the  doughy  mass  into  a  granvilar 
condition,  at  a  lower  speed  bv  a  positi\e  drive. 

—J.  H.  J. 

FoodMtiffs.  heveraqes.  and  the  like  :    Preservation  of 

.     .1.    Alilburn,    London.     Eng.    Pat.    9024. 

April  9,  1914. 

FoODSTi'FFS,  beverages,  etc.,  are  treated  with 
from  005  to  01"^  of  their  weight  of  a  mixture 
of  salicylic,  lienzoic,  and  boric  acids,  sodiimi 
sulphite,  and  sodium  sulphocarbolate  ;  borax 
or  a  borate  may  be  used  in  place  of  the  boric  acid, 
and  sulphurous  acid  or  sodium  bisulphite  instead 
of  sodium  sulphite. — W.  P.  S. 

Deiticcated  milk  :   Process  oj  producin<i .     A,  A. 

Dunham,  Bainbridge.  N.Y..  U.S.A.     Eng.  Pat. 

27,015,     Nov.     24,     1913.     Under    Int.     Com.. 

April  11,  1913. 
See  U.S.  Pat.  1,074,419  of  1913  ;  thLs.T.,  1913,  1027. 

Coolinq    hot    or    molten    jats    and   Jatty    emnlsions 
and  the  tike.     Eng.  Pat.  19,803.     See  XII. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Silicic  acid  in  natural  craters  :    Determination  oj 

.     L.     W.     Winkler.     Z.     angew.     Chem.. 

1914,  27,  511—512. 

'The  method  depends  upon  the  yellow  coloration 
produced  by  silicic  acid  with  ammoniiun  molybdate 
in  presence  of  hydrochloric  acid  :  100  c.c.  of  the 
water,  contained  in  a  beaker,  is  treated  with  1  grm. 
of  powdered  ammonium  molybdate  and  5  c.c.  of 
10  °o  hydrochloric  acid,  and  in  a  .second  similar 
beaker.  105  c.c.  of  the  water  is  treated  with 
pota.ssium  chromate  solution  (0-530  grm.  KjCrO, 
in  100  c.c),  until  the  yellow  colour  matches  that 
of  the  other  solution.  The  number  of  c.c.  of 
chromate  solution  used,  when  midtiplied  by  10, 
gives  the  quantity  of  SiOj  in  nigrms.  per  litre. 
The  results  are  as  accurate  as  those  obtained  by 
the  tedious  gravimetric  process. — A.  S. 

Sulphurotts  acid  in  the  atmosphere  ;  Detection 
oj  — ■ —  6.1/  means  oj  mercury  salts.  Denig&s. 
Bull.  Soc.  Pharm.  Bordeaux.  April,  1914.  Ann. 
Chim.  Analyt.,  1915,  20,  10—11. 

The  end  of  a  gla-ss  rod  is  moistened  with  a  solution 
of  mercuric  sulphate  (5  grms.  of  mercuric  oxide 
in  20  c.c.  of  sulphuric  acid  of  sp.  gr.  184  and 
100  c.c.  of  water)  and  exposed  to  the  atmosphere. 
In  the  presence  of  sulpliurous  acid  a  crystalline 
deposit    of   .stellar  formation   is   produced   on   the 


rod.  Or  a  solution  of  meivuric  acetfl,te  (5  grms. 
of  mercuric  acetate  in  100  c.c.  of  water  and  1  c.c. 
of  glacial  acetic  acid)  may  be  used,  the  crystals 
produced  being  spheiical  masses.  With  mercurous 
nitrate  (5  grms.  of  mercurous  lutrate  in  a  mixture 
of  5  c.c.  of  nitric  acrid  of  sp.  gr.  1-39.  and  50  c.c. 
of  water)  a  brownish  deposit  consisting  of  a  mixture 
of  metallic  mercury  and  mercurous  sulphate, 
which  onlv  exceptionallv  is  crvstalline,  is  obtained. 

— C.  A.  M. 

Lime-siilphur  sprays  ;    Composilion  and  analysis  oj 

.     A.  A.  Ramsay.     J.  Agric.  Sci.,  1014,  6, 

470—483. 

LlME-si'LPHrn  solution  contains  calcium  disulphide 
in  addition  to  the  compounds  mentioned  previously 
(this  J.,  1914,  t)t)2).  The  solution  may  be  analysed 
as  follows  :  50  c.c.  of  the  concentrated  lime- 
sulphur  solution  is  diluted  to  250  c.c.  ;  25  c.c. 
of  this  solution  is  titrated  with  A^/10  iodine 
solution  imtil  the  yellow  lolour  is  discharged, 
and  the  titration  is  continued  until  a  faint  yellow 
coloration  is  obtained.  The  second  titration  gives 
the  quantity  of  thiosidphate  present.  The 
titrated  solution  is  filtered,  the  filtrate  is  .slightly 
acidified  with  hydrochloric  acid,  barium  chloride 
is  added,  and  the  resulting  barium  sulphate 
collected  an<l  weighed  ;  this  gives  the  quantity  of 
sulphur  present  as  sulphate  and  sidphite.  BYee 
sulphur  is  determined  by  extracting  10  c.c.  of 
the  dUuted  solution  with  carbon  bisulphide,  and 
total  sulphur  by  oxidising  10  c.c.  of  the  diluted 
solution  with  sodium  peroxide,  acidifying  the 
solution  with  hydrochloric  acid,  adding  a  small 
quantity  of  potassium  iodide,  and  precipitating 
with  barium  chloride.  The  total  lime  is  found 
by  treating  10  c.c.  of  the  diluted  solution  with 
iodine  solution,  separating  the  sulphur  by  filtration, 
and  precipitating  the  lime  as  oxalate.  The  sulphur 
(o)  present  as  hydroxyhydrosulphide  and  disulphide 
is  found  by  subtracting  the  sum  of  the  sulphui" 
present  as  free  sulphur,  sidphate,  sulphite,  and 
thiosulphate  from  the  total  sulphur  ;  the  lime 
(6)  occurring  as  hydroxyhydrosulphide  and 
disulphide  by  subtracting  that  present  as  sulphate, 
sulpliite,  and  thiosulphate,  from  the  total  lime. 
If  X  =Ume  in  combination  as  hydroxyhydro- 
sulphide. then  6 — x  =lime  in  combination  as  disiil- 
phide  ;  .v  x  0-5714  wUl  be  the  .sulphur  in  combina.- 
tion  as  hydroxyhydrosulphide,  and  {h — x)  x  1-1428 
the  sulphur  as  disulphide.  The  value  of  6 — x  is 
tovind  from  the  equations  : 

X  X  0-5714  -f  (6— a;)  x  1-1428  =a, 

and.r-i^-^ii:i*?8t=" 

'"''^  -^ 0^5711  —W.l'.S. 


Patents. 

Filtering  icater  ;    Apparatus  jor 


jr.  Deacon 
and  "W.  Gore,  "London,  ICng.  Pat.  27,885, 
Dec.  4,  1913. 
In  sand  filters  for  dealing  with  large  volumes  of 
water  (see  Eng.  Pats.  14,4s7  of  1910  and  29.301  of 
1911  ;  this  J.,  1913,  221),  the  sand  is  divided 
into  several  units  capable  of  being  worked 
separately.  Each  unit  has  around  its  liase  a 
set  of  bifurcated  pipes  leading  into  a  main  pipe 
beneath  the  imit.  Before  entering  the  main, 
each  branch  pipe  is  bent  round  on  itself  and 
terminates  in  a  nozzle  di-livering  into  an  upright 
pipe  connected  to  the  main  drain  ;  at  the  bottom 
of  the  bend  water  umler  slight  pressure  is  intro- 
duced to  keep  the  sand  in  a  state  of  flow.  The 
dirty  sand  is  withdrawn  through  these  pipes 
and  carried  to  a  washing  apparatus  in  the  centre 
of  the  filter,  where  it.  is  lifted  by  a  bucket  con- 
veyor and  fed  into  a  hopper-mouthed  pipe  con- 
taining baffles.  Here  the  falling  sand  meets  the 
water  to  be  filtered  passing  upwards  and  is 
washed  by  it.     The  washed  sand  and  the  water 
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travel  along  a  pipe  at  the  top  of  the  filtev  and  are 
ilelivered  over  the  centre  of  each  unit.  The 
filtered  water  passes  out  through  a  number  of 
perforated  pipes  in  the  base  of  each  unit  which 
are  connected  to  a  main  collector. — J.  H.  J. 

Water    purificnlion    [removbuj    ijasolene.    eic.l.     C. 

Elli.s.  Montclair.  N.J..  Assignor  to  Ellis-Foster 

Co.     U.S.  Pat.  1.121,994.  Dec.  22.  19U.      Date 

of  appl.,  Aug.  7.   19U. 

Waste    water    from    garage    washings,  containing 

small  quantities  of  gasolene  or  other  inflammable 

oil,  is  pa.ssed  through  a  bed  of  sawdust  or  other 

porous  material  impregnated  with  a   non-volatile 

oil.— J.  H.  J. 

fteicuqe  disposal.  R.  W.  Pratt,  Cleveland,  Ohio. 
U.S.  Pats.  1,122.1.55  and  1.122,1.50,  Dec.  22, 
1914.    Dates  of  appl.,  March  10  and  June  30,  1914. 

The  sewage  passes  through  either  an  unobstructed 
channel  at  a  regiilated  speed,  or  a  channel  with 
waUs  capalile  of  being  adjusted  so  as  to  give  a 
constant  rate  of  flow  through  the  channel.  The 
sludge  collects  in  a  chamber,  which  is  heated  and 
lias  a  contracted  upper  portion  forming  an  outlet, 
with  a  shelf  inclined  away  from  the  outlet  for 
receiving  matter  rising  to  the  surface.  The 
remaining  sludge  is  run  out  on  to  a  sand  bed  in  a 
ventilated  and  heated  chamber  with  a  translucent 
roof.— J.  H.  J. 

Dynamite  james.  yases  and  dust  in  the  atmosphere 
caused  by  blasting,  drilliny,  and  the  like  in  ynines  ; 
Method  Jor  consuming  hi/  fire .     W.   Alder- 
son.   Khnberlev.   S.   Africa.      Eng.   Pat.   20.258, 
Sept.   8,   1913. 
Tritcks  or  pans  carrying  fires  are  run  on  rails  or 
wires    through   the    working   places   in    the    mine 
before  and  alter  the  shots  are  fired,  to  consume  the 
dust  and  fumes  aiising  from  the  drilling  or  explo- 
sion.     Explosive  mixtures  of  gas  and  air  are  first 
removed  by  ventilation. — W.  H.  C. 

Suspended    impurity    in    the    air ;     Apparatus   for 

measuring    the    amount    of .     J.    S.    OwerLS, 

London.     Eng.  Pat.  8725,  April  7,  1914. 

The  air  is  drawn  by  an  aspirator  through  a  small 
ilisc  of  filter-paper,  held  between  two  perforated 
plugs,  and  the  quantity  of  impurity  is  determined 
by  comparing  the  shade  of  the  discoloration  with 
a  scale  of  standard  discolorations. — O.  E.  M. 

I nsecticides  for  agricultural  and  horticultural  pur- 
poses. W.  Calderwood  and  A.  E.  Webb, 
London.     Eng.  Pat.  12,802,  Jlay  25,  1914. 

The  in.secticide  consists  of  60%  of  soft  soap,  38% 
of  anhydrous  sodium  carbonate,  and  2%  of 
powdered  camphor,  pyrethrum,  bitter  apples, 
aloes,  gentian,  quas.sia,  hyssop,  or  senna,  or 
mixtures  of  these. — W.  P.  S. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Synthetic  drugs  in  Great  Britain.  [Preparation  of 
jihenaeetin  and  fi-eucaine.]  J.  F.  Thorpe. 
Nature,  Jan.  28,  1915,  593 — 591. 

At  the  request  of  the  Admiralty,  the  Imperial 
College  of  Science  and  Technology  has  been  engaged 
recently  in  the  preparation  of  phenacetin  and 
^-eucaine,  which  had  not  previously  been  manu- 
factured in  this  country.  To  prepare  phenacetin, 
acetanilide  was  nitrated,  the  p-nitro  compound  was 
treated  with  alkali  to  produce  tlie  sodium  salt  of 
y)-nitrophenol,  wliich  w.as  converted  by  means  of 
ethyl  bromide  into  p-nitrophenetol,  and  this  was 
reduced  and  the  product  acetylated.     /3-Eucaine 


was  obtained  by  conden.sing  acetone  witli  oxalic 
acid  and  ammonia  to  foi'm  the  hydrogen  oxalate 
of  diacetoncamine,  condensing  this  with  paralde- 
hyde to  produce  the  cyclic  vinyl-diacetoneamine, 
reducing  by  means  of  sodiiuu  amalgam  to  a  mix- 
ture of  the  cis  and  trans  forms  of  the  trimethyl- 
hydroxypiperidine,  treating  with  sodium  amylate 
to  produce  the  cis  form  only  of  tliis  compound,  and 
treating  with  benzoyl  chloride  and  finally  with 
hydi'ochloric  or  lactic  acid  to  obtain  the  corre- 
sponding salt  of  (3-eucaine. 

Apomorphinc ;     Delicate     reaction     for .     L. 

Grimbert    and   A.    Leclere.      J.    Phann.   Chim., 
1915,   11,  23—24. 

The  characteristic  blue  coloration  produced  by  the 
oxidation  of  apomorphine  hydrochloride  solutions 
by  atmospheric  oxygen  can  be  intensified  as 
follows  :  5  c.c.  of  the  solution  is  mixed  with  5  drops 
of  a  saturated  solution  of  mercuric  chloride  and 
5  drops  of  10  "o  sodium  acetate  solution,  boiled, 
cooled,  and  shaken  «ith  amyl  alcohol,  which  dis- 
solves the  blue  substances.  One  part  of  apo- 
morphine in  500,000  can  be  detected  in  this  wav. 
(See  also  this  J.,  1915,   100.)— F.  Shdx. 

Tormentol,  a  principle  extracted  from  Polcntilla 
iormcntilla  Neck.  A.  Goris  and  C.  Vischniac. 
Comptes  rend.,  1915,  160,  77 — 80. 

A  CEYST.\LLINE  principle,  tormentol,  CjjHjoO,,,,  has 
been  isolated  from  the  roots  of  the  tormentU  or 
septfoil.  It  crystallises  in  fine  needles  with  5  mols. 
HoO,  melts  at  227"— 228"  C,  and  is  opticaUy  active 
{[«]d  = +10-78"  in  alcoholic  solution)."  It  is 
saturated  and  neutral,  possesses  the  properties 
both  of  an  alcohol  and  an  ester,  but  does  not  react 
with  reagents  for  ketones.  It  is  soluble  in  alcohol, 
acetone,  and  acetic  acid,  insoluble  in  water  and 
ether.  On  saponification  with  alcoholic  potassium 
hydroxide,  tormentol  vields  an  acid,  m.  pt.  280"  C.. 
and  an  alcohol,  m.  pt^  310"  C. — G.  F.  M. 

Cine.ol  in  oil  of  eucalyptus  ;   Delcnninalion  of 

J.   L.   Turner  and   R.   C.   Holmes.     Pharm.   .J., 
1915,   94,  00—63. 

The  determination  of  cineol  in  eucalyptus  oils  by 
means  of  its  addition  compound  with  arsenic  acid 
(see  Watson  Smith,  this  J.,  1902,  1096,  1194)  .is 
recommended.  The  procedure  is  analogous  to- 
that  followed  in  the  knomi  phosphoric  acid  process, 
and  the  method  is  superior  to  the  resorcinol  method 
(this  J.,  1908,  90).  It  can  be  applied  directly  to 
all  cineol-bearing  oils  and  gives  results  agreeing 
within  2  °u-  With  oUs  containing  less  than  50  %  of 
cineol.  a  known  volume  of  the  latter  should  be 
added  first  ;  whilst  if  the  oil  be  so  rich  in  cineol 
that  the  arsenic  acid  addition  compound  sets  to  a 
hard  ma-ss.  5  c.c.  of  petroleum  ether  is  added. 

— F.  Shdn. 

Blue    hydrocarbon  ;     The  ■ 


,  occurring  in  some 
essential  oils.  A.  E.  Shemdal.  J.  Amer.  Chem. 
Soc,  1915,  37,  167—171. 

A  CONNECTION  is  deduced  between  the  green  or 
lilue  colour  of  the  essential  oils  of  chamomile, 
wormwood,  and  cubebs  and  the  blue  fraction 
yielded  between  275°  and  300'  C.  bv  many  other 
oils  when  distUled.  The  addition  o'f  a  Utile  sul- 
phuric acid  to  an  acetic  anhydride  solution  of 
oil  of  gurjun  balsam  produces  an  intensely  blue  oU 
which  is  volatile  in  steam.  Blue  or  violet  colour* 
are  similarly  given  by  the  oils  of  amyris  and 
guaiac-wood,  but  not  by  those  of  santal  and 
cedar-wood.  The  reaction  is  suggested  as  a  test 
for  adulterants  in  oils  of  the  last  type.  A  freshly 
steam-distilled  blue  fraction  was  shaken  with  63% 
sulphuric  acid,  and  from  this  solution  the  lilue 
extract  was  transferred  in  turn  to  petroleum  sph-it,^ 
85  °o   phosphoric  acid,  and  ether.     The  intensely 
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Llue  Iif|i\id  thii'i  olitaiiit-d  niiioimtod  to  0-2S°„  of 
the  oriitinal  oil.  It  dis-soh  i-d  iiiichniijjed  in  most 
organic  solvents  and  in  .stionj;  inoivanir  acids,  and 
wius  pi-fi-ipitatt'd  ffoni  the  latter  upon  dilution 
with  water.  The  sulistance,  for  whieh  the  name 
"  azulene  "  is  proposeil,  appears  to  he  a  highly 
unsaturated  hvdroearl>on  of  the  formida.  ('ijHis. 

—J.  H. 

DUiydro.ryslearir      and      (lilti/droji/hrhenic      acids  ; 

Action    of  pined    jiolatisiuitt    hi/droxidc    on . 

H.    U.    Ix'    .Sueur   and    J.    C.    Withers,     ("hem. 

Soe.  Trans..  Ii»l4.  105,  2800—281!). 
DlHYIJKOXY.STKAHlc  acid  when  fused  with  potas- 
sium hydroxide  yielded  a-hi/dn).ri/-ti-orti/hvbacic 
acid,  ('(),H.r(<)ir)(C«II,;).(CII,)7.t'0,H.  m.  pt. 
Ill" — 112  (".,  and  this  when  oxidised  with 
pota-ssiunx  perniaufiaiiate  in  acetone  solution  jjave 
0-ketonuirgaric  arid.  ('all  ,7.(H).(CII.j)7.('()OIl, 
ni.  pt.  78-5'  C  and  when  heated  alone  ahove  its 
melting  point  >;ave  two  inisaturnted  acids, 
CigHjjO,,  which  hy  addition  of  hydrogen  were 
converted  into  a-octi/hrhacir  arid,  m,  pt,  71-5^ — 
iZ-o"  C.  The  constitution  of  fl-ketomarKaric  acid 
and  hence  of  o-hydroxy-o-octylseliacic  acid  was 
elucidated  by  converting  its  oxime  into  the 
corresponding  amides  hy  heating  with  concentrated 
sulphuric  acid,  and  hydrolysing  these  hy  heating 
with  hyilrochloric  acid,  when  »-nonoic  acid, 
octylamine,  azelaic  acid  and  ;i-amino-»-octoic  acid 
were  obtained,  Dihydroxyljehenieacid,  obtained  by 
the  oxidation  of  erucic  acid,  vieldeda-/ii/(/ /•o,i'i/-a-oc<i//- 
dodeca/iedirarho.r)/li<-  arid'.  Ct).,H.(;'(OH),(t'sH,7), 
(CHj),,,('02lI,  m,  pt,  127'— 128C..  when  fused 
with  potassimn  hydroxi<le.  On  oxidation  this 
gave  ii-lcelohrnrirosoic  acid.  m.  pt.  89° — 90''  C, 
the  oxime  of  which  gave  ttvo  anudes  on  heating 
with  concentrated  sulphuric  acid.  The  amides, 
on  hydrolysis,  yielded  ii-nonoic  acid,  octylamine, 
hrassylic  acid,  and  X-aminolauric  acid.  The  intra- 
molecular changes  brought  aljout  during  fusion 
with  potassium  hydroxide  involve  the  migration 
of  the  grovip,  ('^11  it-  from  one  carbon  atom  to 
another  adjacent  to  it.  No  previous  example  of 
such  movement  of  a  lieavy  group  within  a  molecule 
has  been  recorded  in  an  aliphatic  compound. — T,  C. 

Sterile    solution.i    oj    roninioii    xati   for    hyjiodcrmic 

injections  ;      Hupid    method    of    prepuriiuj . 

Toege.      Mi'inch,  med,  Wochenschr,,  1914,  i:!2r), 
J.  Pharm,  Chim,,  1915,  II,  32, 

A  son'Tlu.v  of  hydrochloric  acid  is  heated  to  boiling 
and  neutralise<l  by  dilute  sodium  carbonate  .solu- 
tion whilst  still  hot,  using  phenolphthalein  as 
indicator. — F.  Sirox. 

Medicines,  comprisin;/  drufja  iind  medicinal  prepar- 
ations.    Boani     of     Trade     Bulletin. 

The  following  statement  .shows  for  a  recent  year 
the  value  of  drugs  and  medicinal  preparations 
exported  from  (iermany,  Austria-Hungary,  and 
the  United  Kingdom,  respectively,  to  all  destina- 
tions, so  far  a*  the  particulars  are  available  : —        j 

Exported  from  German//  (1912)  :  Opium,  t'24..500  ;    I 
Peruvian     bark,     rhuljarb     roots,     and     medicinal    • 
berries,    leaves,    flowers,    etc.,    £237,100;    cjuinine, 
quinine  salts,  and  compounds,  £2tiJ,t500  ;  collodion 
and  celloi<lin,  £7,700  ;  chloroform,  chloral  hydrate, 
£18,500  ;    liquorice   juice,    £18,»i00  ;    artificial    bal- 
sams.    extra<'ts.   waters  and   the   like,   not    sweet 
smelling,  £35,000  ;    juices  of  fruits  and  plants,  f<ir    | 
medicinal  use,  containing  ether  or  alcohol,  £150  ;    ! 
prepared  medicaments  and  other  pharmaceutical 
products,     not     otherwise     mentioned.     £895,500  ; 
chemical    products,   not  otherwise  mentioned,  for    i 
medicinal  uses,   £712, . 500  ;     total.   £2.214, 1>">0,  [ 

Earporled  front  Austria-Hungary  (1913)  : — Medi- 
cines,   prepared,    and    all    substances    which    by    ' 


inscriptions  on  their  labels  or  wrappers,  etc., 
purport  to  be  medicines  (including  veterinary 
medicines),  opiiun,  etc..  £191,000. 

Exported  from  the  United  Kingdom  (1913):- 
focaine  and  cocaine  salts.  £l,00t)  ;  morphia  and 
morphia  .salts.  £193,400  :  opium,  dried,  and 
powdered  in  the  United  Kingdom,  £12,400  ; 
quinim-  an<l  quinine  sails,  £72,(}()0  ;  medicines, 
unenumerated,    £2,072. 30t)  :     total,    £2,351,700. 

Though  the  tierman  and  British  exports  of 
mc(liciu<'S.  etc..  are  about  e(iual  in  value,  there  ;ire 
consideralile  dilTerences  in  their  distribution. 
Thus,  while  the  ITnited  Kingdom  holds  a  practi- 
cally inichallenged  position  in  the  British  Coloidal 
and  Chinese  markets,  (ieiiuany  holds  almost  a 
similar  position  in  the  Kussian  and  to  a  .somewhat, 
smaller  exteid  in  the  Swedish,  Swiss,  and  Uniti'd 
States  markets.  In  France  and  the  South  Ameri- 
can markets  we  are  liolding  our  own,  the  two 
countries  sending  about  equal  amounts  to  the 
markets  in  question.  In  many  of  the  other 
markets,  however,  Oermany  has  estahlisheil  a  long 
lead,  particularly  in  Norway,  Sweden,  Denmark. 
Netherlands,  Belgium,  Switzerland,  Spain,  Italy, 
Roumania,  the  Balkan  Stat(^s,  and  Argentina, 
Exports  of  medicines  fr(.)m  Austria-Hungary  are 
insignificant  when  compared  with  those  of  (ier- 
many  or  the  United  Kingdom.  The  principal 
markets  for  Austrian  medicines  are  foiuid  mainly 
in  neighbouring  countries,  Switzerland,  Italy, 
Russia.  Roimiania,  Bulgaria,  etc..  though  certain 
quantities  arc  also  .sent  to  the  United  Kingdom 
and  the  United  States. 

In  1912  the  principal  (ierman  markets  for  opiiuii 
were  the  L'nited  .States,  Riissia,  Holland,  and 
Switzerland  ;  for  Peruvian  bark,  rhubarb  roots,  and 
medicinal  berries,  leai'cs,  flowers,  etc..  the  United 
States.  Russia,  the  United  Kingdom,  France,  and 
Switzerland;  for  quinine  and  itti  salts  and  compounds 
the  Ignited  States,  Russia,  Italy,  and  the  United 
Kingdom  ;  for  collodion  and  cclloidiii,  France, 
Holland,  and  Russia  ;  for  chloroform  and  choral 
hydrate.  Russia,  Argentina,  Belgium.  Australia, 
Japan,  Italy,  and  the  United  Kingdom  ;  for 
liqtiorice  juice.  Denmark,  Holland,  .Sweden,  Nor- 
way, and  Belgium. 

Volatile     and     essential     oils.     Boanl     of     Trade 
Bulletin  No.   100. 

The  value  of  volatile  an<l  essential  oils  exported 
from  Germany  in  1912  was  £482. 500;  from  Austria- 
Hungary  (1913),  £78,270;  and  from  the  United 
Kingdom  (1913),  £111,500.  A  considerable  amount 
of  trade  in  these  oils  is  carried  on  between  the 
three  covmtries.  Thus,  Germany  in  1912  exported 
volatile  and  essential  oils  to  the  value  of  £52,050 
to  Austria-Hungary  and  £51,100  to  the  United 
Kingdom,  Similarly,  Austro-Hungarian  exports 
to  Germany  and  the  United  Kingdom  were  valued 
at  £50.170"  and  £3120,  respectively,  in  1913,  while 
the  value  of  the  exports  from  the  Uiuted  Kingilom 
to  tiermany  and  Austria-Hungary  in  the  same 
year  amounted  to  £20,800  and  £1800  respectively. 
Excluding  the  trade  referred  to  above,  the 
value  of  the  exports  to  38  of  the  principal  Colonial 
and  neutral  markets  only,  considered  as  a  whole, 
reached  the  following  amounts  :  from  tiermany 
(1912),  £30(i,750;  from  Austria-Hungary  (1913), 
£24,950;  from  the  United  Kingdom  (1913), 
£8(5,000.  The  combined  value  of  the  German 
and  Austro-Hungarian  exports  to  these  markets 
was  about  live  times  that  of  the  exports  from 
the  irnited  Kingdom,  Only  in  the  cases  of 
Canaila,  Austr.ilia,  anil  New  Zealand  do  the 
exports  from  the  I'inted  Kingdom  exceed  those 
from  (iermany.  In  all  the  other  markets  German 
or  Austro-Hungarian  exports  are  predominant, 
competition  from  the  United  Kingdom  being 
greatest  in  France.  Belgium,  .Switzerland,  British 
India,  and  Japan, 
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The  countries,  formerly  supplied  by  Germany 
and  Austria-Hungary,  wliieh  appear  to  offer  the 
greatest  scope  for  exploitation  by  United  Kingdom 
manufacturers  of  essential  and  volatUe  oils  are 
Russia,  United  States,  F^-ance,  Japan.  Italy, 
.South  American  countries,  Mexico  and  Cuba, 
.Scandinavia.  British  India,  and  Spain.  In  1913 
British  trade  was  quite  unrepresented  in  British 
West  .Africa.  Portugal.  Greece.  Bulgaria,  Servia, 
Egypt.  Dutch  East  Indies.  Philippines.  Venez\iela. 
Peru,  Mexico,  and  Cuba. 

Some  properties  of  solutions  of  the  boric  acids   in 
alcohol.     Firth  and  Myers.     See  XU. 

Patents. 
Carbon    tetrachloride  ;     Process    for    making  - 


C.  J.  Strosackor.  Assignor  to  The  Dow  Chemical 
Co.,  Midland.  Mich.  U.S.  Pat.  1.121,880,  Dec. 
22,   1914.     Date  of  appl.,  .June  20,  1911. 

Sulphur  chloride  is  distilled  with  the  fractions 
rich  in  carbon  Ijisulphide,  from  crude  carbon 
tetrachloride.  Sulphur  chloride  and  carbon  l)i- 
sidphide  are  added  to  the  stUl  residue,  giving  a 
fresh  supplv  of  distillate  rich  in  larljon  liisvdphide. 

— O.  E.  M. 


Ethyl  acetate;    Manufacture  oj 


.  „  ,  from  ocefaldc- 

hyde.  Konsortium  fiir  Elektrochemische  Indus- 
trie G.  m.  b.  H.  Ger.  Pat.  277.188.  June  13, 
1913.     Addition   to   Ger.   Pat.   277.187. 

In  the  preparation  of  ethyl  acetate  from  acetalde- 
hyde  by  the  process  described  in  the  chief  patent 
(see  Eng.  Pat.  26,82(3  of  1913  ;  this  J..  19U,  666), 
the  aluminium  alkyl  oxide  catalyst  is  used  in  solu- 
tion, preferably  iii  ethyl  acetate.  The  aldehyde 
may  he  added  to  the  solvent  used  for  dissolving 
the  catalyst.  (See  also  Eng.  Pat.  26.825  of  1913  ; 
this  J..   1914,  666.) — A.  ,S. 
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Explosion   of  picric  acid ;    Report   on   the   circum- 
stances  attending   an lehich    occurred   at   the 

factory  belonging  to  Messrs.  Henry  Ellison,  Ltd., 
at  Heckmondwike,  on  Dec.  2,  1914.  A.  Cooper- 
Kev,  H.JI.  Chief  Inspector  of  Explosives.  [Cd. 
7774.] 

As  a  result  of  the  explosion  tea  men  were  killed 
and  five  injured.  The  factory  comprised  five 
buildings  in  which  picric  acid  was  manufactured 
by  the  wet  process  (nitration  of  sulphonated 
phenol)  and  four  in  which  the  acid  was  respectively 
dried,  sifted,  packed,  and  stored.  The  explosion 
originated  in  the  sifting  shed,  in  which  there 
was  also  a  mill  for  grinding  ci-ystals  too  large 
to  pass  tlu'ough  the  revolving  sieve.  The  quantity 
of  picric  acid  in  the  sifting  shed  was  about  700  lb., 
anti  the  explosion  was  communicated  sjnnpathetic- 
ally  to  the  drying  shed,  30  ft.  distant,  containing 
about  1  ton  of  picric  acid.  Tlie  packing  shed  and 
the  portions  of  the  magazine  of  lighter  construction 
were  also  destrojed,  but  the  picric  acitl  contained 
therein  did  not  explode  or  even  take  fire,  although 
the  hoops  were  stripped  from  the  barrels.  As  a 
result  of  investigations  in  connection  with  previous 
explosions  of  picric  acid  (see  this  J..  1887,  835  ; 
1900,  929),  it  had  been  decided  that  picric  acid 
when  free  from  metallic  picrates  would  not  explode 
without  giving  sufficient  warning  l)y  fire  to  allow 
anyone  in  the  vicinity  to  escape,  and  that  a 
fire,  in  its  initial  stages,  could  be  extinguished  by 
water  without  much  difficult}^  ;  also  that  pro- 
vided suitable  sprinklers  were  fitted  to  every 
building  or  compartment  liable  to  contain  dry 
picric  acid,  and  that  the  quantity  present  did  noV 


exceed  2000  lb.,  the  danger  of  a  fire  developing 
into  an  explosion  was  negligible.  It  is  concluded 
that  in  the  case  under  report  the  ignition  of  the 
picric  acid  was  probably  due  to  the  accidental 
presence  in  the  grinding  mill  of  a  nail,  stone, 
or  other  hard  foreign  substance,  and  that  the 
explosion  was  one  of  dust  rendered  more  than 
usually  violent  by  the  circumstance  that  the  dust 
contained  within  itself  all  the  elements  necessary 
to  form  an  explosion.  There  was  evidence  that 
much  inconvenience  was  caused  in  the  sifting 
and  grmding  room  by  dust  ;  and  on  the  day  of 
the  explosion  a  fairly  strong  wind  was  blowing 
almost  directly  into  the  door  of  the  building, 
which,  no  doubt,  was  opened  from  time  to  time 
to  clear  the  air. 

In  consequence  of  the  explosion  all  licensed 
manufacturers  of  picric  acid  in  the  United  King- 
dom have  been  called  upon  to  discontinue  the 
process  of  dry  grinding  of  large  crystals  and  to  ta.ke 
measures  to  prevent,  as  far  as  practicable,  the 
formation  of  fine  dust  during  sifting.  Grinding  of 
the  crystals  m  water  by  means  of  edge-runners  of 
granite  working  on  a  granite  bed  is  suggested 
as  a  practical  method  ;  or  the  use  of  aluminium 
rolleis  or  runners  might  be  tried. 

Attention  is  drawn  to  the  risk  of  dust  explosions 
in  the  manufacture  of  trinitrotoluene,  for  which, 
owing  to  the  insensitive  character  of  the  substance, 
no  licence  is  required.  It  is  suggested,  also,  that 
the  explosion  of  collodion  cotton  of  low  nitrogen 
content  at  the  Pegamoid  factorv,  Edmonton,  in 
1905  (this  J.,  1905,  690)  was  a  dust  explosion. — A.S. 


y  il  roeellulosc  from  cotton  and  wood  celluloses. 
C.  G.  Schwalbe  and  A.  SchrimpfE.  Z.  angew. 
Chem..  1914,  27,  662 — 664.  (See  also  this  J., 
1912,  954.) 

CoMP.VRATiVE  nitration  experiments  were  made 
with  cotton  and  a  series  of  typical  wood  celluloses. 
The  commercial  wood  pulps  were  transformed 
into  thin  sheets  of  paper,  which  were  dried  at 
95^' — 100°  C.  before  nitration.  The  highest  nitrate 
obtained  from  cotton  contained  13-46%  N,  the 
highest  from  wood  cellulose  13-34%.  It  was 
found  possible  to  prepare  from  wood  pulp  a  nitro- 
cellulose with  a  .solubility  of  5 — 6%  in  ether- 
alcohol.  Stabilisation  by  digestion  with  water 
under  pressure  produced  a  change  in  the  con- 
stitution of  the  nitrocellulose,  such  that  its 
solubility  in  ether-alcohol  was  materially  increased  ; 
the  ordinary  technical  method  of  stabilisation  was 
therefore  adopted.  No  difficulty  was  experienced 
in  removing  the  unstalile  products  from  the 
nitrocelhdoses  prepared  from  wood-pulp  ;  after 
suitable  treatment  these  gave  results  conforming 
with  the  official  specification  by  Bcrgmann  and 
Junk's  test  (this  J.,  1905,  953),  and  were  at  least 
as  stable  as  the  cotton  nitrocelluloses.  In  the 
nitration  of  Ihiji  paper,  success  depends  on  the 
structure  of  the  latter  :  overbeaten  fibres  give 
bad  results.  In  pidping  nitrocotton,  traces  of 
copper,  amounting  in  some  cases  to  0-050 — 0058%, 
may  be  absorbed  from  the  beater-knives,  but 
without  appreciable  effect  upon  the  stability  test. 
In  celluloid  manufacture  the  product  is  sometimes 
bleached  after  nitration  and  pulping  ;  this  opera- 
tion was  found  to  eliminate  imnitrated  cellulose 
and  had  a  slight  efi'ect  on  the  nitrogen-content, 
varying  in  either  direction  according  to  the  origin 
of  the  material.  Unstable  sulphuric  esters  can 
be  eliminated  by  boiling  with  dilute  acid:  1% 
hydrochloric  a<-id  gave  better  results  than  dilute 
sulphuric  acid,  causing  no  decomposition  of  the 
nitrocellulose,  and  leaving  a  product  of  lower 
solubility  and  somewhat  greater  stability. — J.F.B. 

Instrument  for   measuring  flame   velocities   in   gas 
and  dust  e.rplosions.     Morgan.     See  IIa. 
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Combtuliblrs  /or  explosives  ;    Manufacture  of . 

O.  B.  Carlson,  Mansbo,  Assignor  to  O.  F. 
Carlson,  .Stockholm,  .Sweden.  U.S.  Pat. 
1.122,072,  Dec.  22.  UtU.  Date  of  a|)pl.,  .hine 
15,  1911. 

Nitrated  ro.sin  ami  a  nitro-coinpound  are  lioated 
together  and  the  product  nitrated. — O.  E.  M. 


/•Jxploaives  ;      Plastic  - 


■  and  method  of  manu- 
facturini/  the  same.  C.  V.  A.  llerlin,  Vinter- 
viken,  Sweden.  Eng.  Pat.  20.403,  Nov.  18, 
1013.     Under  Int.  Conv.,  April  11,  1013. 

See  Fr.  Pat.  40,'), 771  of  1913  ;    this  J.,  1914,  614. 

Method  for  coiisumiiuj  by  fire  dynamite  fumes, 
qases.  and  dust  in  the  atmosphere  caused  by 
hiastiny.  drilliny.  and  the  like  in  mines.  Eng.  Pat. 
20,258.     See   XIXb. 


XXIII.— ANALYTICAL  PROCESSES. 


Titanous     chloride  ;      Use     of  ■ 


in     qualitative 


analysis.  A.  Monuier.  Ajin.  Chim.  Analyt., 
1915,  20,  1—4.  (See  also  this  J..  1903,  232.  762, 
823;     1904,   503;     1005,    1192;     1907,   1165.) 

Titanous  chloride  (0-8%  solution)  reduces  hot 
neutral  or  slightly  acid  solutions  of  platinum, 
palladium,  or  iridium  chlorides,  yielding  the 
respective  metals.  It  reduces  cold  solutions  of 
auric  chloride,  forming  a  blue  solution  with  red 
fluore-scence  and  a  grey-blue  precipitate  on  stand- 
ing. This  test  will  detect  gold  in  the  presence  of 
platinum  or  iridium,  but  free  hydrochloric  acid 
must  be  present  to  prevent  precipitation  of  the 
latter.  With  alkali  tungstates  acidified  with 
dilute  hyilrochloric  or  sulphuric  acid,  it  gives  an 
inten.se  <-haracteristic  blue  coloration,  whilst  with 
molybdates  it  produces  a  brown  coloration  chang- 
ing to  green  or  blue  on  standing  or  on  heating. 
It  decolorises  acid  solutions  of  alkali  vanadates  ; 
the  liquid  liecomes  pale  blue  when  heated.  It 
reduces  solutions  of  chromates  to  clironiium 
salts,  selenious  a<'id  to  selenium,  tellurous  acid 
to  tellurium,  and  .sulphites  and  thiosulphates 
to  sulphur.  Organic  acids: — Formates  and 
acetates  are  reduced,  with  the  formation  of  violet 
or  violet-black  basic  salts.  Alkali  oxalates  give 
a  yellow  coloration,  and  a  yellowish-brown  pre- 
cipitate on  boiling  ;  succinates  a  voluminous 
violet-grey  precipitate  ;  and  neutral  tartrates  a 
grey  precipitate.  The  intense  violet  coloration 
given  l>y  solutions  of  alkali  citrates  is  a  sensitive 
and  distinctive  test.  After  a  few  hours  the  surface 
of  the  liquid  is  decolorised  by  oxidation,  but  at 
the  l)Ottom  the  colour  persists  for  several  days. 
Alkali  lactates  give  a  pale  blue  to  violet -brown 
coloration,  the  intensity  of  which  r.apidly 
diminishes.  Alkali  benzoates  give  a  voluminous 
brownish-green  precipitate  ;  salicylates  a  yellowisli- 
green  precipitate  ;  and  tannin  (in  aqueous 
.■solution)  a  voluminous  red-orange  precipitate. 
Citric  a<'id  can  be  detected  in  the  presence  of 
formic,  acetic,  succinic,  lactic,  and  benzoic  acids 
by  the  reagent,  but  oxalic  and  salicvlic  acids  inter- 
fere.—C.  A.  M. 


Tungsten  ;     The    separation    of  - 


from  molyb- 
denum. E.  E.  Marbaker.  J.  Amer.  Chem.  Soc, 
1915,  37,  86—95. 

To  the  boiling  solution  of  sodium  tungstate  and 
niolybdate  a  definite  amount  (20  c.c.  for  015  grm. 
WOa)  of  stannous  chloride  solution  is  added 
(50  gnns.  SnCl;,2H20  in  200  c.c.  of  concentrated 


hydi-ochloric  acid).  After  brief  boiling,  settlinp, 
and  decantalion  of  the  clear  supernatant  liquid 
through  a  filter,  tlir  blue  precipitate  (W^Or.)  is 
washed  by  decantation  witli  liot  5  %  hydrochloric 
acid  until  the  washings  fail  to  give  the  zinc  and  thio- 
cyanate  test  for  molybdeiunn.  It  is  then  drained 
upon  the  filter,  whii-h  after  a  rough  drying  is  gently 
ignited  in  a  weigheil  porcelain  crucible  and  tlie 
tungsten  weighed  as  WO;,.  With  large  anioimts 
of  the  melals  the  concentrated  filtrate  and  washings 
are  diluted  to  250  c.c.  ami  an  ali(iuot  part  (50  c.c.) 
is  treated  with  20-mesh  zinc  (5  to  10  grms. )  for 
about  10  minutes.  The  filtrate  and  washings 
from  the  precipitated  tin  contain  the  whole  of  the 
molybdenum  as  grc^en  MojO,.  The  flask  of  a 
Jones  reductor  is  charged  with  20  c.i'.  of  ferric 
ammonium  sulphate  solution  (10%)  and  20  c.c. 
of  the  ■'  titrating  solution  "  (90  grms.  of  manganous 
sulpliate,  650  c.c.  of  distilled  water,  175  c.c.  of 
syrupy  phosphoric  a<-id,  and  175  c.c.  of  concentrated 
sulphuric  acid).  The  following  solutions  are  then 
passed  successively  through  the  reductor  into  tlie 
flask:  50  c.c.  of  dilute  hydrochloric  acid  (2-5% 
HCl  by  vol.),  the  molybdenum  solution  at  00°  C, 
150  c.c.  of  dilute  hydrochloric  acid,  and  150  c.c. 
of  hot  distilled  water.  The  ferrous  iron  in  the 
mixture  is  finally  titrated  quickly  with  iV/10  per- 
manganate solution  :  the  process  is  not  hindered 
by  the  various  colour  changes  which  occur. 
Tungsten  in  sodium  tungstate  is  determined  by 
adding  sodium  chloride  and  proceeding  as  when 
molybdenum  is  present. — J.  R. 


Indicators,    etc.  ;     Notes    on     recent .     G.    .S. 

Walpole.     Biochem.    J.,    1914,    8,    628—640. 

THI.S  compilation  of  information  on  indicators, 
regulator  mixtures,  etc.,  includes  a  chart  of 
hydrogen  ion  concentration  data  representing  the 
sensitive  ranges  of  all  the  indicators  in  general  use, 
both  in  colorimetric  and  "  end-point  "  processes. 
2.5-Dinitroquinol  (Henderson  and  Forbes,  J. 
Amer.  Chem.  Soc,  1910.  32,  687)  is  green  in  dilute 
acid,  yellowish  at  Pj  =3,  reddish  brown  at  abso- 
lute neutrality,  and  purple  at  Pg  =9-5,  and  thus 
is  effective  over  the  ranges  of  methyl  orange, 
litmus,  and  phenolphthalein.  The  range  of 
di-o-hydroxvstyryl  ketone,  or  lygosiu  (Ferenez, 
this  J.,  19i4,  1075)  brownish  yellow  to  green, 
is  identical  with  that  of  a-naphtholphthalein 
(P*  =7-3  to  8-7).  1-Oxynaphthochinomethane 
(Nierenstein,  private  communication)  is  colourless 
at  Pj  =2-7,  and  shows  a  gradual  increase  of 
purple  colour  to  Pj  =3"  ;  it  gives  the  sharpest 
colour  changes  of  any  indicator  working  in  this 
region.  (j-.Sulpho-a-naplithol-l-azo-»i-hydroxy- 

benzoic  acid  (Mellet,  this  J.,  1910,  1274;  1911, 
1186)  changes  from  orange  to  blue  between  Pr  =7 
and  8,  and  from  violet  to  red  between  P„  =12  and 
13.  •  2.6-Dimtroaminophem)l.  or  isopicramic  acid 
(.Meldola  and  Hale,  Chemical  World,  1912,  1,  327) 
is  pink  in  solutions  more  acid  than  Pg  =4-1  and 
yellow  in  solutions  more  alkaline  than  P„  =^5-6. 
Alizarinmonosidphonic  acid  (Knowles,  this  J., 
1907,  489)  is  more  sensitive  than  methyl  orange 
between  Ph  =3-7  (yellow)  and  P^  =4-2  (pink). 
Extract  of  red  cabbage  (Walbum,  Biochem.  Zeits., 
1913,  48,  29  ;  Coniptes  rend.  Lab.  Carlsberg,  1913, 
10,  227),  which  has  a  sensitive  range  from  P^  =2 
to  4-5,  may  be  used  in  presence  of  proteins, 
neutral  salts,  toluene  etc.  The  behaviour  of  the 
yellow  dye  from  mimosa  flowers  (Robin,  this  J., 
1904,  561)  .suggests  its  possible  identity  with 
turmeric.     The  hydrogen  E.M.F.'s  of  the  following 
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'■  regulator    mixtures  "    have    been    determined  : 
eacodylic    acid-sodium    cacodylate.     acetic    acid-   | 
sodium  acetate,  hydrochloric  acid-sodium  acetate,   i 
Lists  of  references  to  data  on  isoelectric  points,   | 
optimum  reactions  for  enzymes,  and  reactions  of 
physiological  fluids  are  given. — J.  R. 

Instrument  for  measuring   flame  velocities  in  gas 
and  dust  explosions.     Morgan.     See  IIa. 

Determination  of  ash  in  coal  and  coke.     Weisser. 
See  IlA. 

Determination    of   hydrogen    sulphide    in    coal-gas. 
Way.     See  IIa. 

■Smne  properties  of  solutions  of  the  boric  acids  in 
alcohol.  A  modified  boiling  point  apparatus. 
Firth  and  Myers.     See  VII. 

Eapid  detection  of  cyanides,  thiocyanates,  ferro-  and 
ferricyanides.     Feigl.     See  VII. 

Tri-ammonium   citrate.     Hall.     See   VII. 

Determination  of  peroxide  in  commercial  lead  oxide. 
Dean.     See  VII. 

Determination  of  sulphur  in' rubber.     Gaunt.     See 
XIV. 

Sole  on  the  analysis   of   cube   aambier.     Bennett. 
See  XV. 

■Chemical  control  in  the  cane  sugar  factory,  using 
boiling-house  balances  of  both  sucrose  and  total 
solids.     Johnson.     See  XVII. 

Presence  of  free  pentoses  in  plant  extracts  and  the 
influence  of  other  sugars  on  their  determination. 
Davis   and   Savvyer.     See  XVII. 

Hydrolysis  of  maltose  by  hydrochloric  acid  tinder 
Herzfeld  conditions  of  i)iversion.  Davis.  See 
XVII. 

Detection  of  sulplmrous  acid  in  the  atmosphere  by 
means  of  mercury  salts.     Denigcs.     See  XIXb. 

Determination    of   silicic   acid    in   natural   uatcrs. 
Winkler.     See  XIXb. 

■Composition  and  analysis  of  lime-sulphur  sprays. 
Ramsay.      See   XIXb. 

Delicate  reaction  for  apomorphine.     Grimbert  and 
Leclere.     See  XX. 

Determination  of  cineol  in  eucalyptus  oil.     Turner 
and  Holmes.     See  XX. 

Patents. 

Detecting,  indicating,  and  recording  the  presence 
and  proportions  of  gas  in  the  atmosphere  of  mines. 
Eng.  Pat.  20,094.     See  IIa. 

Apparatus  for  measuring  the  amount  of  suspended 
impurity  in  the  air.     Eng.  Pat.  8725.     5ee  XIXb. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

'Clintonia  borealis  ;    Fruit  of .     H.  A.  Slippy.   1 

Chem.  News.,  1915,  111,  2—3.  | 

f"f    berries   yielded    4-87%    ash,    and    contained   1 
10.^,0  nitrogen,  13-2%  sugar  consisting  of  glucose  j 


and  Isevulose.  and  over  4%  ot  oil,  as  well  as  small 
amounts  of  citric  and  tartaric  acids.  The  light 
yellow  oil  had  a  sweetish  taste,  and  could  not  be 
easily  saponified.  Its  sp.  gr.  was  0897  at  15-5°  C. 
and  saponification  equivalent  418. — E.  G.  P. 


Trade   Report. 

Prohibited   exports. 

A  Royal  Proclamation,  dated  February  3rd. 
1915,  consolidates  and  supersedes  all  previous 
Proclamations  or  Orders  of  Council  under  Sect.  8 
of  the  Customs  and  Inland  Revenue  Act,  1879,  the 
Exportation  of  Arms  Act,  1900,  and  the  C'ustoms 
(Exportation  Prohibition)  Act,  1914  (see  this 
Journal,  1914,  810,  846,  896,  988,  1038,  1118,  1230). 

The  new  Proclamation  contains  the  following  : — 
(A)  The  exportation  of  the  follotcing.  goods  is  pro- 
hibited to  all  destinations  : — Non-inflammable  "  cel- 
luloid "  sheet  (or  similar  transparent  material 
non-soluble  in  lubricating  oil.  petrol  or  water)  : 
aeroplane  dope  ;  fu.sel  oU  (amyl  alcohol)  ;  amyl 
acetate  ;  aceto-cellnloses  ;  triphenyl  phosphate  ; 
carbons,  suitable  for  searchlights ;  cartridges, 
charges  of  all  kinds,  and  their  component  parts  ; 
chemicals,  drugs,  dyes  and  dyestuft's,  medicinal 
and  pharmaceutical  preparations,  and  tanning 
extracts,  namely  : — acetone  ;  acetylsahcyUc  acid 
(aspirin)  :  ammonium  nitrate,  perchlorate,  and 
sulphocyanide  ;  antipyrine  (phenazone)  ;  anti- 
tetanus serum  ;  barium  chlorate  ;  belladonna  and 
its  preparations  and  alkaloids  ;  calcium  acetate 
and  all  other  metallic  acetates  ;  calcium  nitrate  ; 
cantharides  and  its  preparations  ;  carboUc  acid  ; 
chloral  and  its  preparations,  including  cliloramid  : 
coal  tar  cUst illation  products,  namely,  benzol  and 
cresol  and  the  fractions  of  the  distillation  products 
of  coal  tar  between  benzol  and  cresol  ;  coal  tar 
products  tor  use  in  dye  manufacture,  including 
anihne  oil  and  aniline  salt  ;  collodion  ;  cresol,  all 
preparations  of  (including  cresylic  acid)  and  nitro- 
cresol  (except  saponified  cresol)  ;  cyanamide  : 
diethylbarbituric  acid  (veronal)  and  veronal 
sodium  ;  dimethylaniline  ;  dyes  and  dyestuffs 
manufactured  from  coal  tar  products  ;  emetin  and 
its  salts  ;  ergot  of  rye,  not  including  liquid  extract 
or  other  medicinal  preparations  of  ergot  ;  eucaine 
hydroclilor. ;  gentian  and  its  preparations ;  henbane 
and  its  preparations  ;  hydroquinone  ;  indigo, 
natural  ;  ipecacuanha  root  :  methylaniline  ;  neo- 
salvarsan  ;  nitric  acid  ;  nitrotoluol  ;  novocain  ; 
opium  and  its  preparations  and  alkaloids  ;  paraffin, 
liquid  medicinal  ;  paraformaldehyde  and  trioxy- 
methylene  ;  "  Peptone  Witte  "  ;  peroxide  of  man- 
ganese ;  phenacetin  ;  picric  acid  and  its  com- 
ponents ;  potash  salts,  namely,  chlorate,  cyanide, 
nitrate,  permanganate  ;  protargol,  not  including 
silver  proteinate  ;  saccharin  (including  "  saxin  ")  ; 
salicyhc  acid  and  saUcylate  of  soda  ;  salol  ;  sal- 
varsan  ;  santonin  and  its  preparations  ;  sodium 
chlorate  and  perclilorate  ;  sulphonal  ;  sulphur  ; 
sulphuric  acid  ;  tanning  extracts,  t>iz.,  chestnut 
extract,  oakwood  extract  ;  thorium  nitrate  ;  thj-mol 
and  its  preparations  ;  trional  ;  ^'a■lonia ;  explo- 
sives of  all  kinds  ;  brewers'  and  distillers'  grains  ; 
brewers'  dried  yeast;  cakes  and  meals;  glass  for 
optical  instruments. 

(B)  The  exportation  of  the  follotcing  goods  is 
prohibited  to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates  : — Chemicals, 
drugs,  medicinal  and  pharmaceutical  prepara- 
tions, acetandide,  aconite  and  its  preparations  and 
alkaloids  :  alcohol,  methylic  :  alumina  and  salts 
of  alimiinium  ;  ammonia,  liquified  ;  antimony, 
sulplndes  and  oxides  of  ;  benzoic  acid  (synthetic) 
and  benzoates  ;  bromine  and  alkaline  bromides  ; 
coca  and  its  preparations  and  alkaloids  ;    copper, 
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suboxide  of  ;  topper  sulphate  ;  cresol  (sapouitied); 
formic  aldehyde  ;  fulminate  of  mercury  ;  glycerine, 
crude  and  I'etined  ;  hexainetliyleuc  tetraniin 
(urotropin)  and  its  preparations;  liydrobromic 
acid  ;  potash,  caustic  ;  potassium  bicarbonate, 
bichromate,  carbonate,  cliloride,  metaltisulpliite, 
prussiate.  and  sulpliate  (includiug  kainit)  ;  chrome 
alum  ;  sodium  nitrate  ;  tartaric  acid  and  alkaline 
tartrates  ;  zinc  sulpliate  ;  ferro  alloys,  including 
ftTro-ehrome,  ferro-nianganese,  ferro-molybdenum, 
ferro-ni(  kel,  ferro-titanium,  ferro-tungsten,  ferro- 
vanadivnn,  spiegeleisen  ;  ferro-silicon  ;  grapliite 
including  foundry  (moulding)  plumbago  and 
plumbago  for  lubricating  ;  the  following  metals  and 
ores,  viz.  : — aluminium  and  alloys  of  aluminiimi  ; 
antimony  and  alloys  of  antimony  ;  bauxite  ; 
chrome  ore  ;  colialt  ;  copper  and  its  alloys  ; 
lead  (including  solder  containing  lead)  ;  lead  ore  ; 
manganese  and  manganese  ore ;  mercury ; 
molybdenum  and  molybdenite ;  nickel  and 
nickel  ore  ;  scheeUte  ;  selenium  ;  tungsten  ; 
vanadium  ;  wolframite  ;  zinc  and  zinc  ore 
(including  zinc  ashes,  spelter,  spelter  dross, 
and  zinc  sheets)  ;  mica  (including  mica  splittings) 
and  micanite  ;  mineral  jellies  ;  oil,  blast  furnace 
(except  creosote  and  creosote  oil)  ;  oil  fuel,  shale  ; 
oil,  mineral  lubricating  (including  niineral  lubricat- 
ing grease  and  lubricating  oU  composed  of  mineral 
and  other  oils)  ;  oils,  all  vegetable  (other  than 
linseed  oil,  boiled  and  unboiled,  unmixed  with 
other  oil,  and  not  including  essential  oils)  ;  oil. 
whale,  namely  train,  blubber,  sperm  or  head 
matter,  and  seal  oil,  shark  oil,  and  Japan  fish  oU  ; 
oleaginous  nuts,  seeds  and  products,  the  following, 
namely  : — castor  beans,  coconuts,  copra,  cotton 
seed,  ground  nuts  (arachides),  linseed,  palm 
kernels,  rape  seed,  sesame  seed,  and  soya  beans  ; 
oleo  oil,  ■'  Premier  jus,"  and  animal  taUow  ; 
petroleum,  fuel  oil  (including  turpentine  sub- 
stitute and  paraffin  oil)  ;  petroleum,  gas  oil  ; 
petroleum  spirit  and  motor  spirit  (including  shell 
spirit)  ;  malt  ;  margarine  ;  sugar,  refined  and 
candy  :  sugar,  unrefined  ;  rubber  (including  raw 
waste  and  reclaimed  rubber)  and  goods  made 
wholly  of  rubber  ;  turpentine  (oil  and  spirit)  ; 
(c)  The  exportation  of  the  folloivuiy  ijoods  is 
prohibited  to  all  foreign  ports  in  Europe  and  on  the 
Mediterranean  and  Black  Seas,  other  than  those  of 
France.  Russia  (exeept  Baltir,  ports),  BeUjium, 
Spain  and  Portugal : — Asbestos  ;  camphor  ;  bis- 
muth and  its  salts  ;  iodine  and  its  preparatioms 
and  compounds  ;  mercury,  salts  and  preparations 
of  ;  nux  vomica  and  its  alkaloids  and  preparations  ; 
india-mbljer,  sheet,  vidcanised  ;  copper  ore  ; 
iron  ore  ;   iron,  haematite  pig  ;  iron  pyrites  ;   rosin. 

Permits  to  import  "  enemy  goods."     Brit,  and  Col. 
Drug.,  Jan.  15  and  22,  1915. 

The  Board  of  Trade  has  granted  licences  to  import 
certain  gootls  under  Par.  8  of  the  "  Trading  with 
the  Enemy  Proclamation,  No.  2,"  of  Sept.  9,  1914  ; 
among  the  articles  in  respect  of  which  licences 
have  been  given  are  : — 

Chemicals  {general) :  Antimony  fluoride,  bariuip 
peroxide,  beta-naphthol.  carbolic  acid  crystals, 
chloral  hydrate,  chromium  fluoride,  chromium 
oxalate,  formaldehyde,  gallic  acid,  magnesium 
chloride,  oxalic  acid,  paraldehyde,  pyrogallic  acid, 
tannic  acid,  tartar  emetic,  thorium  nitrate.  Fine 
chemicals  :  Acetanilide,  aceto-salicylic  acid,  sali- 
cylic acid,  salol,  sodium  .salicylate,  atophan,  atro- 
pine, chlorophyll,  evicaine  hydrochloride,  eucaine 
lactate,  heliotropin,  hexamethylene-tetramine, 
hydroquinone,  para-amido-phenol,  phonacetin, 
piperazine.  safrol,  scarlet  red,  salvarsan,  neo- 
salvarsan,  terpineol,  thymol,  vaniUin.  (Hassu-are, 
etc.  :  Optical  glass,  chemical  apparatus,  glass  for 
svphons,  glass  bulbs  for  X-ray  work.  Lanoline. 
Potassium  compounds  :  Kainit  and  the  following 
salts  : — .Salts  (general),  bichromate,  liromide.  car- 
bonate, caustic,  chlorate,  cyanide,  meta-bisulphite, 


muriate,  permanganate,  prussiate,  prussiate 
(yellow),  sulphate.  Vegetable  drugs:  Belladoima 
(root  and  leav.-s),  colchicum  (seeds  and  corms), 
dandelion,  digitalis,  henbane,  insect  flowers, 
juniper  berry  oil,  valerian. 

Applicants,  who  should  address  the  Assistant 
Secretary,  Commercial  Department,  Board  of 
Trade,  Whitehall,  S.W.,  will  have  to  prove  that  the 
articles  they  desire  to  import  are  practically  the 
exclusive  product  of  Germany,  Austria-Hungary, 
or  Turkey,  and  the  gootls  "woidil  be  imported 
tlu'Oiigh  a  "  neutral  "  agent.  Tlie  licence  confers 
the  right  "  to  purchase,  import,  antl  contract  for  " 
the  articles  in  question,  and  is  subject  to  modifica- 
tion or  revocation  at  any  time  in  accordance  with 
the  condition  of  stocks  or  possible  new  production 
in  this  country. 

E.tport    of    articles    for    the    French    Government. 

Board  of  Trade  Announcement,  Jan.  29,  1915. 
Application  for  permission  to  export  to  France 
goods  of  which  the  export  is  prohibited  by  Pro- 
clamation, will  receive  special  consideration  if 
it  can  be  clearly  shown  that  the  goods  are  destined 
for  the  use  directly  or  indirectly  of  the  French 
Government.  Such  applications  must  be  made 
to  the  Commission  Internationale  de  Ravitaille- 
ment.  India  Hou.se,  Kingsway,  W.C.  Documents 
issued  by  provincial  military  or  naval  officers, 
other  local  authorities,  or  Government  contractors 
in  France  will  not  be  recognised  as  evidence  of  the 
destination  of  the  goods  unless  formally  approved 
in  writing  by  the  competent  Department  of  the 
French  Government. 

Applications  for  permission  to  export  goods 
which  are  ordered  Ijy  firms  or  individuals  La 
France  for  purely  industrial  purposes  and  which 
are  not  destined  for  the  use  of  the  French  Govern- 
ment, will  continue  to  be  made  in  the  ordinary 
manner  to  the  Commissioners  of  Customs  and 
Excise,  Custom  House,  E.C. 

Australia's  trade  with  Germany. 

A  P.\siPHLET  has  been  issued  from  the  offices  of  the 
Commonwealth  of  Australia,  72,  Victoria  Street, 
London,  S.W.,  giving  detads  of  the  trade  between 
Australia  and  Germany.  Among  the  exports  from 
Australia  to  Germanv  in  1913  were  the  following  :— 
Wool,  £4,693,167  ;  "  copper,  £367,235  ;  tannin 
bark,  £23,653  ;  lead,  £37,094.  The  figures  for 
"  ores  and  concentrates  "  and  "  specie  "  for  1913 
are  not  given,  but  for  1912  these  amounted  to 
£586,152  and  £400,351  respectively.  Australia 
imported  the  following  from  Germany  in  1913  : — 
Ale  and  beer,  £133,446  ;  arms  and  explosives, 
£1,702,145  ;  drugs  and  chemicals,  £266,811  ;  glass 
and  glassware,  £152,817  ;  metal  and  metal  manu- 
factures, £2,030,674. 

The  pamphlet  also  contains  a  list  of  exporters  of 
Australia's  principal  products. 

New  Customs  and  Excise  Tariffs  of  the  Comnion- 
icealth  of  Australia.  Board  of  Trade  J.,  Jan.  21, 
1915.     Supplt.,  price  3d. 

The  new  Tariff  rates  of  the  Commonwealth  of 
Australia  came  into  force  on  December  3  last. 
The  duty  on  ale  and  other  beer,  cider,  etc.,  con- 
taining more  than  2  °o  proof  spirit  is  increa.sed  63. 
per  gaU.,  spirits  and  spirituous  liquors  not  other- 
wise specified,  amyl  alcohol  not  denatured  in 
accordance  with  departmental  by-laws,  essences, 
fruit  ethers,  tinctures,  etc.,  containing  more  than 
75  "o  proof  but  not  O.P..  sulphuric  ether  contain- 
ing 5°o  or  more  proof  spirit,  still  wine  containing 
more  than  40%  proof  spirit,  and  other  wines  con- 
taining more  than  50%  proof  spirit  are  now 
dutiable  at  17s.  per  gall,  (formerly  14s.).  Other 
spirituous  liquids  are  increased  in  a  corresponding 
proportion.     Fancy    or    medicated    toUet  soap    is 
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increased  from  4d.  to  5d.  per  lb.  or  from  25%  to 
30^0  ad  vol.,  whichever  is  higher,  and  other  un- 
specified soaps,  inchiding  compomided  detergents 
and  soap  substitutes,  but  not  including  sapona- 
ceous disinfectants,  have  risen  from  25  "Jo  to  30  % 
ad  val.  The  duty  on  varnishes,  oil  and  varnish 
stains,  lacquers,  Uquid  sizes,  gold  size,  oil  and  wood 
finishes,  lithographic  varnish,  printer's  ink  reducer, 
terebine,  liquid  driers,  and  liquid  stains  for  wood 
is  raised  from  2s.  to  2s.  6d.  per  gaUon  ;  paints, 
ground  in  liquid,  rise  from  4s,  to  5s.  per  cwt.  in 
respect  of  packages  containing  over  14  lb.  and  from 
6s.  to  7s.  6d.  or  15%  to  20  "/o  ad  val.  for  smaller 
packages.  FOters  are  changed  from  15  °o  to  20% 
ad  val.  Boric  acid  has  been  altered  from  20  %  ad 
val.  to  7s.  per  cwt<.  ;  opium  extracts,  which  for- 
merly were  not  specified,  are  now  60s,  per  lb.  ; 
artificial  perfumes  (synthetic)  concentrated,  con- 
taining less  than  2  %  "proof  spirit,  are  now  3s,  per 
fluid  ounce,  or  free  of  duty  when  used  for  manu- 
facturing purposes  under  departmental  by-laws. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

T    Gas  and  oil  engines.  Care  and  repair  of.     N.Y., 
Industrial  Press,     c.  48  p.  8vo.  pap.    1915.   25c. 

Goodenough,  G.  A. :  Thermal  properties  of  steam. 
Illinois  Univ.  Bull.  No.  75.  Svo.  swd.  Chapman 
and  Hall.     London.     1915.     Net  Is.  9d. 

Gould,  G.  B.,  and  Hubbard,  C.  W.  :  The  cost  of 
power.  N.Y.,  Fuel  Engineering  Co.  of  N.Y.  c. 
125p.  il.  pis.  diagrs.  16mo.  1914.  $2. 
TIa  Fieldner,  A.  C.  :  Notes  on  the  sampling 
and  analvsis  of  coal.  Wash.  D.C.,  Gov. 
Pr.  Off.  61  p.  "  il.  Svo.  (U.S.  Bu.  of  Mines, 
Techn.  pap.  76.)     1914. 

Parr,  S.  W.,  and  Hadley,  H,  F. :  The  analysis  of 
coal  with  phenol  as  a  solvent.  Urbana.  111. 
Univ.  of  111,  41  p.  il.  pis.  tabs.  (Eng.  Exp. 
Stat,   bull.)     pap.     1914.     25c. 

Williams,  B.  Y.  :  The  humidity  of  mine  au-  ; 
with  especial  reference  to  coal  mines  in  Illinois. 
Wash.  D.C.,  Gov.  Pr.  Off.  69  p.  tabs.  pis.  map. 
diagrs.     Svo.     (U.S.  Bu.  of  Mmes,  bull.  83.)  1914. 

White,  D.  and  Thiessen,  B.  :  The  origin  of  coal  ; 
with  a  chapter  on  the  formation  of  peat,  by  C.  A. 
Davis.  Wash.  B.C.,  Gov.  Pr.  Off.  10 -f 390  p. 
pis.     Svo.     (U.S.  Bu.  of  Mmes,  buU.  38.)     1914. 

Gas  works  directory  and  statistics.  1914 — 1915. 
Cr.  Svo.  pp.  548.  Hazell,  Watson  and  Viney. 
Ijondon.      1915.     Net  10s.   6d. 

Oil  and  gas  fields  m  1913.  U.S.  Geological 
Survey.  Base  map  of  the  United  States,  in  scale 
of  1  :  2,500.000.  In  2  sheets  40-1-50.  Wash. 
B.C.  Off.  of  Survey,  pap.  1915.  $1. 
TV  Wahl.  A,  :  The  manufacture  of  organic 
dyestuffs.  auth.  tr.  by  F.  W.  Atack. 
N.Y..  MacmUlan.  14-f338  p.  (bibls.)  12mo. 
1915.     $1.60  n. 

VTT     Calvert,    A.    F.  :      Salt    in    Cheshire.     Svo. 
•       Spon.     London.     1915.     Net  21s. 

Levy,  S.  I.  :  The  rare  earths,  their  occuri'ence, 
chemistry  and  technology.  Svo.  pp.  360.  E. 
Arnold.     London.     1915.     Net  10s.  6d. 

Soddy,  F.  :  The  chemistry  of  the  radio-elements. 
2  parts  in  one  vol.  Svo.  pp.  212.  limp. 
Net  5s.  6d.       ' 

Ditto.  Part  1.  new  ed.,  revised  and  enlarged, 
Longmans.     London.     1915.     Net  4s. 


U{[    Landini,    A.  :     Le    costruzioni    in    cemento 
armato.  Bologna.  Svo.   fig.  p.  288.    Lire  10. 

Searlc,  A.  B.  :  Bricks  and  artificial  stones  of 
non-plastic  materials  :  their  manufacture  and 
uses.    4to.    Churchill.    London.    1915.     Net8s.6d. 

]J  Park,  J.  Prof.  :  A  text-book  of  practical 
assaying.  Revised  and  enlarged  from  third 
New  Zealand  edition.  Authorised  t:ext-book  for 
New  Zealand  Government  Schools  of  Mines. 
With  illustrations.  Crown  Svo.  Ch.  Griffin. 
London.     1915.     Cloth.     7s.  6d.  net. 

Wraighi,  E.  A.  :  Assaying  in  theory  and 
practice.  N.Y.,  Longmans.  114-323  p.  U.  tabs, 
figs.     O.     1915.     $3n. 

Wysor,  H.  :  Metallurgy  :  a  condensed  treatise 
for  those  desiring  a  general  knowledge  of  the 
subject.  2nd  ed.  Easton,  Pa.,  Chemical  Pub. 
c.     13 -f  391    p.     il.     diagrs.     Svo.     1915.     $3. 

XII     Copeland.    E.    B.  :     The  cocoa-nut.     N.Y., 
MacmUlan.     13-|-212  p.     il.    Svo.     1915. 
$2.60  n. 

XVIII.  Brannt,  W.  T.   ed.  :    A  practical  treatise 
on  the  manufacture  of  vinegar.     3  ed. 
rev.     PhiL     H.  C.  Bau-d  and  Co.     567  p.     il.     Svo. 
1915.     $6  n. 

XJXB    Barker,  A.  H.  :    The  theory  and  practice 

of  heating  and  ventilation.     N.Y.,  Van 

Nostrand.     656  p.     il.     tabs.     Svo.     1915.     $8  n. 

Harrington,  C.  :  A  manual  of  practical  hygiene 
for  students,  physicians,  and  health  officers. 
Fifth  edition.  Revised  and  enlarged  by  M.  W. 
Richardson  in  collaboration  with  officials  con- 
nected with  the  Massachusetts  State  Board  of 
Health.  With  24  plates  in  colours  and  mono- 
chrome and  125  engravings.  Svo.  Lea  and  Febiger. 
New  York.     1914.     Cloth.     $5.00  net. 

Woodman,  A.  G.,  and  Norton,  J.  P.  :  Air, 
water,  and  food  from  a  sanitary  standpoint. 
4th  ed.,  rev.  and  rewritten.  N.Y.,  Wiley,  c. 
5-t-248  p.     U.     Svo.     1915.     $2  n. 

XXT    Pizzigkelli.  G.  :    I  processi  fotograflci  posi- 
•      tivi.     Milano.    16mo.    fig.    p.  XVI.  398. 
1914.     Lire  4. 

Photography,  American  Annual  of,  1915.  Vol. 
XXIX.  Edited  by  P.  Y.  Home.  Svo.  swd. 
Routledge.     London.      1915.     Net  3s.  6d. 

XXIII.  -^'"3'  L.  V.  :  On  the  conversion  of  heat 
from  small  cylinders  in  a  stream  of 
fluid.  Determination  of  the  conversion  constants 
of  small  platinum  wires  with  applications  to 
hot-wk-e  anemometry.  (Boy.  Soc).  4to.  pp.  60. 
Dulau.     London.     1915.     Net  4s. 

J^XJY  Arndt,  K.  :  A  popular  treatise  on  the 
'  coUoids  in  the  industrial  arts  :  tr. 
from  the  2nd  eul.  German  ed.  by  N.  B.  Katz. 
Easton.  Pa.,  Chemical  Pub.  c.  6-|-73  p.  12mo. 
1914.     75c. 

Noyes,  A.  A.,  and  Sherrill,  M.  S.  :  A  course  of 
instruction  in  the  general  principles  of  chemistry. 
Host.,    Todd.    c.    130  p.     diagrs.    Svo.    1914.    $2. 

Ransom,  J.  H. :  General  chemistry.  Lafayette.  Ind. 
(Murphey-BivinsCo.)  c.  312  p.  diagrs.  Svo.  1914. 
$1.75. 

Handbook  of  chemistry  and  physics  ;  a  ready- 
reference  pocket  book  of  chemical  and  physical 
data  ;  from  the  most  recent  authoritative  sources. 
Chemical  Rubber  Co.,  Cleveland,  O.  c.  322  p. 
il.     tabs.      12mo.     1914.     $2. 

Year-Book  of  the  Scientific  and  Learned  Societies 
of  Great  Britain  and  Ireland.  1914.  Svo.  pp. 
384.     C.  Griffin.     London.     1915.     Net  7s.  6d. 

•  Compiled  by  H.  Grcvel  and  Co.,  S3,  King  Street,  Covent 
Garden,  London,  W.C.,  from  whom  all  the  works  in  the  preceding 
list  can  be  obtained. 
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THK    r.'SE    OP    FLT'K    GAS    Ff)l!    FIRE 
KXTINCTION    AND    FUMIGATION. 

BY   GEORGE   IIARKER,    D.SC. 

Tho  principles  undorlying  the  extinction  of 
flames  by  psises  liave  lieeii  clearly  set  forlli  l)y 
<'lo\ves  and  Feilmaun  in  two  papers  pnlilishcd 
«l«>ut  20  years  ago.  The  fii'st  paper  (this  Journal, 
1804,  13,  115.'))  describes  experiments  carried  out 
■with  the  object  of  ascertaining  tlie  minimum 
7)roportions  of  carbon  dioxide  an<I  nitrogen 
which  would  extinguish  the  ilanies  of  various 
<ombustible  liquids  and  gases.  The  second  paper 
<1895,  11,  315)  gives  the  result  of  further  experi- 
ments in  which  the  composition  of  tlie  residual 
atmospheres  produced  by  the  tiames  was  investi- 
gated when  the  tiames  were  allowed  to  extingxiish 
themselves  in  a  confined  volume  of  air.  These 
results,  whicli  confirmed  those  obtained  in  the 
previous  experiments,  are  set  forth  in  the  annexed 
table  :— 

Composition  of  the  residual  atmosphere  produced  by 
flames. 


Substance  burnt. 

Composition  of  residual  a 
in  whicli  flame  was  e\ 

tmosphere 
tinguished. 

0,. 

N.. 

CO,. 

Alcohol     

% 
14-9 
1.5-B 
l«-6 
16-4 
15-7 

5-5 
13-4 
15-6 
11-4 

% 
80-7 
80-2 
80-4 
80-5 
8M 
04-5 
74-4 
82-1 
83-7 

% 
4-35 

Methylated  spirit   .... 

Paraffin  oil 

<k>]z.i  and  porathn     . . 
Candles     

4-15 
3-0 
3-1 
3-2 

Hydrogen     

i'arbon  monoxide  .... 

Methane  

Coal  ga3 

12-2 
2-3 
4-9 

It  will  be  seen  that  the  wick-fed  flame.s.  i.e.,  the 
flames  of  the  substances  Aiiiich  make  t  heir  own  gas, 
Are  all  extinguished  when  tlie  proportimi  of 
•oxygen  falls  to  15%,  the  percentage  of  carlion 
■dioxide  being  from  3  to  5°'„.  A  coal  gas  ilame 
goes  out  when  the  oxygen  falls  to  11-4%  in  spite 
of  the  fact  that  coal  gas  contains  so  large  a  pro- 
portion of  hydrogen. 

The.se  results  are  of  the  liigliest  importance 
from  the  point  of  view  of  the  prevention  and 
extinction  of  fire,  and  it  follows  from  them  that  no 
fire  can  live  in  an  enclosed  space  provided  the 
ratio  of  oxygen  to  other  gases  present  can  be 
reduced  below  a  certain  minimum.  It  is  also 
evident  that  a  considerable  proportion  of  oxygen 
•can  be  present  in  a  fire-extinct ive  atinosplicre. 
In  practice,  the  means  employed  to  bring  alxiut 
this  extinctive  atmosphere  consists  in  displacing 
the  air  in  the  enclosed  space,  either  in  whole 
or  part,  by  some  gas  or  vapour  which  is  not  itself 
.a  supporter  of  combustion.  On  shipboard,  steam, 
carbon  dioxide,  and  the  gas  from  burning  sulphur 
are  applied  for  the  purpose. 

The  difficulty  in  extinguishing  basement  fires 
and  fire  in  ships'  holds  is  well  known.  When 
-water   is   used    great   damage   is    generally   done 


to  the  goods  contained  in  the  spaces.  Many 
ships'  cargoes  retard  the  jiercolation  of  water, 
for  example,  coal,  grain,  cotton,  wool,  and  jute. 
The  application  of  water  is,  t hcnfnie,  not  only 
uncertain  but  may  be  dangerous  if  the  conditionii 
are  favourable  to  tho  production  of  water-gas. 

Steam  is  not  a  good  extinguisher  of  fire,  because 
it  condenses  readily  and  cannot  therefore  drive 
the  air  from  a  packed  hold,  miless  supplied  in  .such 
large  quantity  that  the  temperature  of  tlic  whole 
cargo  is  raised  considerably. 

Fire  extinctive  gases  are  generally  supplied  on 
shipboard  from  a  central  plant  situated  in  the 
engine  room  through  pipes  leading  to  the  various 
holds.  The  capacity  of  these  installations  is 
sometimes  based  on  tlie  assumption  that  sullicienfc 
fire  extinctive  gas  must  be  added  to  reduce  the 
contained  oxygen  to  15%  or  some  lower  figure 
in  order  to  render  it  fire  extinctive.  Much  larger 
volumes  must,  however,  be  at  disposal  because, 
in  the  first  place,  the  hold  cannot  be  made  gas- 
tiglit,  and  requires  continued  addition  of  gas 
to  maintain  the  fire  extinctive  atmosphere,  and 
secondly,  because  the  heat  must  be  removed 
from  a  hot  mass  of  material  even  after  com- 
bustioii  has  been  arrested  before  air  can  be 
admitted.  As  the  specific  heat  of  gases  is  very 
low,  this  cooling  process  takes  time,  and  conse- 
quently to  deal  effectively  with  a  fire  in  an  enclosed 
space,  it  is  essential  that  tliere  sliould  be  at  dis- 
posal a  large  volume  of  fire  extinctive  gas  so  that 
it  may  be  supplied  in  a  continuous  stream  of 
sufficient  volume,  wliich  will  not  only  render 
the  atmosphere  fire-extinctive  in  the  shortest 
possible  time,  but  will  furtlier  cool  tlie  hot  mass 
and  while  so  doing  prevent  the  ingress  of  air. 
Tlie  need  for  having  at  dispo.sal  large  volumes  of 
gas  is  a  factor  of  the  greatest  importance,  which 
cannot  be  too  strongly  insisted  upon. 

For  tliis  reason  in  particular,  tlie  application 
of  the  waste  gases  derived  from  the  combustion 
of  ordinary  fuels,  has  a  great  advantage,  because  it 
makes  use  of  an  unlimited  supply  of  gas  which  is 
always  on  hand  on  any  steamship.  When  coke 
or  coal  is  burnt  in  ordinary  boiler  furnaces,  the 
flue  gas  contains  usually  only  about  9%  of  oxygen. 
About  450,000  cubic  feet  of  this  gas  are  produced 
from  every  ton  of  coal  burnt,  and  it  has  only  to  be 
cleaned  and  cooled  to  make  it  available.  In 
common  with  other  gases  used  for  fire  extinction, 
it  is  fatal  to  animal  life  and  tlieretore  provides 
an  excellent  means  of  fumigation.  Its  lethal 
action  on  rats  is  increased  by  the  small  amount 
(0^25  to  10%)  of  carbon  monoxide  generally 
present. 

To  clean  and  cool  the  flue  gas  an  apparatus 
has  been  evolved  consisting  of  a  machine  with  a 
washer  and  cooler,  a  fan  and  steam  turbine. 
By  means  of  this  the  hot  flue  gas  is  drawn  from  the 
funnel,  thoroughly  cleaned  and  cooled,  and  then 
forced  to  the  place  of  use.  As  the  gas  in  this  state 
has  no  germicidal  value,  means  have  been  pro- 
vided in  certain  of  the  plants  now  in  operation 
for  the  introduction  of  formaldehyde,  or  other 
liquid  disinfectant,  into  the  stream  of  gas. 

Fig.  1  shows  a  side  elevation  of  the  plant. 
A  is  the  turbine  driving  the  fan,  15.  C  is  a  branch 
connected  to  the  funnel  provided  with  two  valves, 
one  opening  to  the  funnel,  the  other  being  the  valve, 
G,  which  can  be  opened  to  the  atmosphere  when 
the  machine  is  being  used  for  ventilation.  D  is 
.the  washer  and  cooler  through  which  the  gas 
passes  on  its  way  to  the  fan.  The  gas  is  delivered 
from  the  fan  through  the  outlet,  E.  Water  from  one 
of  the  ship's  pumps  enters'  the  washer  at  F,  and 
is   forced  through  nozzles  and   formed  into  fine 
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sprays.  J  is  the  tank  for  holdiiw:  disinfectant 
liquids,  shovdd  such  be  required.  Fig.  2  gives  a 
sectioual  elevation  of  the  gas  washer.  The  gas 
together  witli  tlie  water  in  tlie  form  of  fine  sprays 
passes  down  tlie  tubes,  M,  into  the  spaces,  X  and 
O,  from  which  it  flows  upwards  through  the 
spaces.  S,  being  given  a  cu-cular  motion  by  means 
of  the  spiral  plate.  It  then  flows  down  thi-ough  T 
and  passes  tlu'ough  the  opi>uing,  V,  to  the  fan. 

The  developn\ent  of  the  flue  gas  process  has 
until  recently  been  very  slow.  One  contributing 
cause  no  doubt  has  been  the  insistence  laid  on  the 
need  for  plants  of  adequate  gas  capacity.  Further- 
more it  has  been  necessary  to  devote  nmch  atten- 
tion to  the  improvement  of  the  design  of  the 
appai-atus,  and  to  find  good  methods  for  mixing 
with  the  cooled  and  cleaned  gas  the  vapours  of 
various  liquids  for  disinfecting  purposes  where 
S  ich  are  required. 


of  gas  dehvered  under  difl'erent  conditions  to  the- 
bottom  of  the  holds,  from  which  it  was  found  that- 
there  is  comparatively  httle  dlmiuution  in  the- 
volume  of  gas  delivered  into  a  hold,  whether  it  is 
filled  with  cargo  or  empty.  Even  with  suclv 
a  close-set  cargo  as  fine  coal.  1380  cubic  feet  of  gas 
per  minute  were  dehvered  instead  of  the  1500- 
cubic  feet  dehvered  mto  the  hold  when  empty.- 
Another  series  of  tests  carried  out  on  the  same- 
vessel  showed  that  once  the  atmosphere  in  a  holit 
was  made  fire-extinctive.  about  500  cubic  feet  of 
gas  per  minute  was  required  to  maintain  it  so> 
even  when  the  hatches  were  on  and  covered  by  a 
tarpaulin  and  all  ventilators  tightly  closed. 
Tliis  gives  an  idea  of  the  loss  of  gas  which  can  take- 
place  from  large  holds  and  the  need  that  exists- 
for  instaUing  plants  of  sufficient  gas  capacity,- 
where  gas  is  the  medium  used  for  fire-extinction. 
It   niav   be   of  interest  to   state  that  a  harbour 


SIDE     ELLVATION 

lu.    1. 


The  first  complete  installation  using  the  flue  gas 
syst«m  for  fire-extinction  and  fumigation  wa.s 
placed  on  a  steamer  of  4470  gross  tonnage  belonging 
to  the  Colonial  Sugar  Hefimng  Co.,  and  trading 
between  Austraha  and  Fiji.  Besides  being  always 
available  in  case  of  fu-e.  the  plant  on  this  vessel 
is  in  continuous  use  for  fumigation,  and  has  proved 
so  satisfactory  that  another  steamer  required  by 
the  same  Company  is  being  provided  with  a 
simUar  installation."  The  macliine  is  placed  near 
the  engine  room  and  draws  its  supply  of  flue  gas 
from  the  funnel  tlu'ough  a  twelve-inch  pipe.  By 
mean-s  ot-two  maui  leads  provided  nitli  branches, 
the  cooled  and  cleaned  gas  is  conducted  from  the 
machine  to  the  various  holds  or  other  compart- 
ments of  the  vessel.  The  installation  delivers 
1500  cubic  feet  of  gas  per  minute  to  any  of  the 
holds,  these  compartments  being  each  of  about 
80,000  cubic  feet  capacity.  Allowing  for  certain 
losses  by  diffusion  and  leakage,  an  empty  hold 
can  be  filled  with  a  fire-extinctive  or  lethal  gas 
in  one  hour's  time.  If  the  hold  is  filled  with  cargo, 
as  is  generally  the  case  when  fumigation  opera- 
tions are  being  carried  out,  much  less  air  has  to  be 
displaced,  and  consequently  less  gas  is  required. 
By  means  of  Pilot  gauges  placed  on  the  main 
leads,   measurements   were   made   of   the   \olume 


fire-float  is  shortly  to  be  ecjuipped  with  a  flue  gas 
plant  of  large  capacity. 

The  United  States  "PubUc  Health  and  Marine 
Hospital  Service  has  adopted  the  process  for  its- 
quarantine  work,  and  two  of  its  service  steamers 
have  been  equipped  with  the  apparatus.  In  these 
installations  the  gases  are  drawn  from  the  funnel 
of  the .  steamer,  cleaned  and  cooled,  and  then 
dehvered  tlu-ough  flexible  hose  to  the  vessel  being- 
fumigated.  The  percentage  of  carbon  monoxide 
in  these  cases  is  generally  from  1  "o  to  li^o-  coke 
being  the  fuel  iised.  Formaldehyde  is  added  to 
the  gas,  being  produced  from  commercial  formaUn, 
which  is  introduced  into  the  current  of  the  gas 
in  the  form  of  a  fine  spray. 

In  addition  to  its  cheapness,  flue  gas  has  a  great 
advantage  in  containing  no  corrosive  constituents. 
Vessels  can  consequently  be  fumigated  with  the 
cargo  in  the  hold,  and  this  permits  of  a  more 
efl'ective  fumigation  than  when  the  cargo  is  first 
removed  from  the  vessel  and  put  on  shore. 

Considerable  opposition  to  the  use  of  flue  gas 
has  been  met,  and  it  has  been  frequently  stated 
that  the  waste  gases  from  the  boilers  woidd  be 
useless  for  dealing  with  coal  fires,  as  for  example, 
in  a  ship's  bunkers.  A  plant  was  recently  installed 
in  London  for  testing    purposes,   the  tests  being 
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CAiried  out  by  Mr.  F,  Edwards,  with  the  result 
that  it  liiis  been  coru-liisivi'ly  proved  that  coal 
firos  are  extinguished. 


St:CTIONAL  ELEVATION 
OF  THE  GAS   WASHER. 


Tlxe  result  is  interesting,  because  it  bears 
indirectly  on  tlie  (luestiou  of  the  spontaneous 
combustion  of  coal  and  the  extinction  of  coal  fires, 
to  which  much  attention  has  been  directed. 
When  a  confined  volume  of  air  is  left  in  contact 
with  coal  dust,  a  lai'ge  proportion  of  the  oxygen 
will  be  removed  fi-oni  tlie  air  after  several  days 
contact.  In  one  experiment  with  a  sample  of 
bituminous  Newcastle  (X.S.W.)  coal,  in  which  a 
flask  was  filled  witli  the  finely  ground  coal  and  left 
to  stand  in  a  room  at  summer  temperature  for  a 
fortnight,  the  gas  in  the  flask  on  analysis  sliowcd 
only  4-8tJ''n  of  oxygen  and  less  than  1  "„  of  carbon 
dioxide.  Tlie  conclusion  has  been  drawn  by  some 
authorities  from  experiments  such  as  these,  that 
in  order  to  extinguish  a  mass  of  coal  on  fire,  the 
atmosphere  surrounding  the  coal  mu.st  be  entirely 
devoid  of  oxygen.  But  the  absorption  of  oxygen 
liy  the  bituminovis  compounds  of  the  coal  is  quite 
a  distinct  process  from  the  combustion  of  the  coal 
accompanied  by  the  rapid  production  of  carbon 
dioxide  .ind  water.  The  difference  between  jjow 
and  rapid  combustion  is  illustrated  by  the  follow- 
ing experiment.  Linseed  oil  placed  on  strips  of 
paper  was  foimd  to  remove  tlie  oxygen  completely 
from  a  conlined  volume  of  air  in  a  flask  after  two 
days'  exposure,  no  carbon  dioxide  being  produced. 
The  strips  of  paper  soaked  in  oil  antl  ignited  were 
extinguished  m  an  atmosphere  containing  up  to 
1.5%  of  oxygen,  i.e..  In  air  from  which  very  little 
oxygen  had  been  removed.  In  order  to  break  up 
the  constituents  of  linseed  oil  completely  with 
production  of  carbon  dioxide  and  water,  oxidation 
must  take  place  vigorously,  necessitating  a  high 
ratio  of  oxygen  in  the  atmosphere. 

In  the  experiments  conducted  by  ^Ir.  p]dwards, 
in  which  a  large  raa.ss  of  glowing  <-oal  was  extin- 
guished, the  proportion  of  oxygen  in  the  flue  gas 
was  about  9"'o-     Coal  when  burnt  under  .specially 


suitable  conditions  can  produce  a  flue  gas  con- 
taining as  low  as  i"o  of  oxygen,  but,  as  pointed  out 
by  I'rofessor  If.  10.  Armstrong  in  tlie  discussion 
on  a  paper  by  K.  Kilbiirn  fS<ott,*  llie  application  of 
a  gas  containing  10"o  carbon  dioxide  and  only 
10%  oxygen  instead  of  air  with  21%  of  oxygen 
immediately  slows  down  the  coml)ustion  and 
produce.s  a  cooling  effect. 

Th(!  use  of  cooled  flue  gas  will  probably  bo  found 
of  value  for  the  jirotectiou  of  large  masses  of 
storage  coal,  and  in  tact,  its  use  in  this  direction 
is  now  being  seriou.sly  considered. 

Discussion-.  '*' 
In  reply  to  questions  the  author  said  tiiat 
the  percentage  of  oxygen  in  flue  gas  often  \  aried 
considerably,  especially  in  land  installations. 
The  CO 2  sometimes  fell  as  low  its  5"(,  but  this  was 
only  when  the  boilers  were  lieing  badly  fired. 
Under  ordinary  circumstanies  it  was  about  10%. 
The  admixture  of  formaldehyde  vapour  did  not 
make  the  gas  explosive.  lOxpeiiments  showed 
that  the  introduction  of  caibon  bisulpliide  to  the 
extent  of  5  lb.  per  1000  c.  ft.  did  not  render  the 
gas  explosive.  If  the  fires  were  completely  diwwn 
it  was  estim.ated  the  apparatus  could  be  started 
in  about  an  hour's  time  ;  if  banked  only,  in  much 
less  time.  Steamers  in  port  nearly  always  kept 
one  boiler  under  steam  and  hence  ji  supply  of  gas 
was  always  available.  The  gas  from  oil  Ih-e.s  wa.s 
generally  lower  in  oxygen  .and  liencc  more  effec- 
tive. Tests  of  the  apparatus  were  made  by  the 
U.S.  Naval  authorities,  using  boilers  fired  with  oil, 
and  the  flue  gas  was  quite  effective.  In  an 
experimental  gas  washer  arrangements  were  made 
for  the  flow  of  the  gas  and  water  both  in  the 
same  and  in  opposite  dh-ections.  When  flowing  in 
opposite  directions  a  considerable  resistance  to  the 
passage  of  the  gas  took  place,  which  interfered 
with  the  efBciency  of  the  plant.  Boiler  fine  gas 
was  entirely  satisfactory  for  fumigation  work, 
and  hence  there  was  no  need  for  providing  a 
special  furnace. 


Lecture. 


BIOCHEMICAL  SYNTHESIS  OF  GLUCOS- 
IDES  AND  POLYSACCHARIDES.  ItEVEIl- 
SIBILITY  OF  ENZYME  REACTIONS.  By 
E.  Bourquelot.  J.  Pharm.  Chim.,  1911,  10, 301— 
375,  393—412. 

(Abstract.) 

In  the  course  of  the  last  fifteen  years  several 
authors,  notably  Croft  Hill,  have  sug";ested  that 
the  action  of  hydrolytic  enzymes,  such  as  inver- 
tase,  is  reversible,  but  until  1911  the  evidence  in 
favour  of  this  view  was  of  an  indirect  nature,  for 
the  products  of  the  suppo-sed  synthetic  actions 
either  were  not  characterised  or  wei'e  found  to  b<! 
different  from  what  was  expected.  Researches 
carried  out  in  the  author's  lal)orat<!ry  during  the 
past  tliree  years  have  ju-oved  definitely  that 
enzymes  which  hydrolyse  glucosiiles  or  ixjly- 
saccharides  can  reconstruct  them  from  the  products 
of  hydrolysis. 

Ilj/drolytic  action  of  enzymes  in  alcohcUc  liquids  and 
in   indifferent  lifiuids. 

In  the  preparation  of  tinctures  of  certain  vege- 
table materials  with  strong  alcohol  in  the  cold, 
alterations   were   found   to   have   occurred   which 

•  The  use  of  gases  on  ships  for  Arc  extinrtion  and  fumigatioB. 
E,  Kilburn  Scott,  Trans.  Inst  Marine  Engineers,  Fefi.  1913. 
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could  only  l>e  attributed  to  the  action  of  enzymes 
during  extraction  (this  J.,  1911,  1408),  and  further 
experiments  proved  that  the  activity  of  enzymes, 
at  least  of  emnlsin  and  iuvertase,  was  much  less 
affected  by  alcohol  than  had  generally  been  sup- 
posed. The  varied  activities  of  emulsin  obtained 
from  almonds  can  only  be  properly  explained  by 
assuming  the  presence  of  a  number  of  enzymes, 
none  of  which,  however,  has  yet  been  isolated  ;  one 
of  these  (^S-ghicosidase)  hyclrolyses  certain  glucos- 
ides,  another  (lactase)  acts  on  lactose,  a  third 
(j3-ealactosidase)  on  certain  galactosides,  and  a 
fourth  (gentiobiase)  hydrolyses  gentiobiose,  and  so 
on.  It  was  found  that  emulsin  exerts  its  hydrolytic 
action  on  ghicosides  not  only  in  dilute  methyl  or 
ethyl  alcohol,  but  also  in  the  same  alcohols  of  70 — 
90  %  concentration  although  the  enzyme  is  not 
soluble  therein  (this  J.,  1911,  1468),  and  even  when  ' 
the  emulsin  is  suspended  in  acetone  or  ethyl  acetate 
containing  the  glucoside  and  the  quantity  of  water 
necessary  for  hydrolysis.  Invertase  also  retains 
its  activity  in  alcohols,  but  it  is  noteworthy  that  ; 
whilst  it  can  act  in  ethyl  alcohol  of  00  %  by  volume, 
it  is  destroyed  bv  methvl  alcohol  of  5()%  by  weight 
(this  J.,  1913,  434).  Similarly  the  glucosidase  of 
emulsin  remains  active  after  several  months  contact 
with  ethyl  alcohol  of  90  grms.  per  100  c.c,  whereas 
methyl  alcohol  of  the  same  strength  destroys  it 
witliin  a  month.  The  glucosidase  of  air-dried 
bottom  fermentation  yeast  (see  further)  is  much 
more  sensitive  to  the  toxic  action  of  alcohols.  It 
is  destroyed  almost  immediately  by  aqueous  solu- 
tions containing  34 — 36  grms.  of  methvl  alcohol. 
36—38  grms.  of  ethyl  alcohol,  20—22  grms.  of  1 
7i-propyl  alcohol,  or  6 — 8  grms.  of  butyl  alcohol  i 
per  100  c.c,  and  slowly  by  solutions  containing  | 
16 — 18  grms.  of  methyl  alcohol,  20 — 22  grms.  of 
ethyl  alcohol,  16 — IS  grms.  of  ji-propyl  alcohol,  or  ' 
6  grms.  of  butyl  alcohol  per  100  c.c. 

SyntheUc  action  of  enzymes  in  alcoholic  liquids.       ' 

p-Alcoliol  ghicosides. — Attempts  to  synthesise 
salicin  from  solutions  of  saligenin  and  dextrose  in  • 
85%  alcohol,  by  the  action  of  emulsin,  gave  rise 
not  to  the  expected  product,  but  to  /j-ethylgluco- 
side,  identical  with  that  obtained  in  1901  by 
Koenigs  and  Kuorr  from  acetobromodextrose  by 
purely  chemical  means  (this  J.,  1012,  660).  The 
^-ethylglucoside  was  obtained  much  more  easily 
by  allowing  emulsin  to  act  on  a  simple  solution  of 
dextrose  in  ethyl  alcohol,  and  within  a  short  time 
the  method  was  applied  to  a  large  number  of  \ 
alcohols.  The  /3-glucosides  of  the  following  fatty 
alcohols  were  thus  prepared  : — methyl,  ethyl,  1 
propyl  (this  J.,  1912,  739),  isopropvl,  butyl,  iso- 
butyl,  isoamyl,  allyl,  geranyl  (tliis  j.,  1913,  806), 
glycjd  (mono-  and  di-glucosides),  a-hydroxypropyl 
(monoglucoside)  and  glyceryl  (monoglucoside), 
besides  the  following  of  the  aromatic  series  : — 
benzyl  (tliis  J.,  1912,  949).  phenylethyl  (this  J., 
1913,  378),  cinnamyl  {ibid.),  o-  and  p-hydroxy- 
benzyl,  o-methoxybenzyl,  »i-nitrobenzyl,  naph- 
thyl,  cyclohexanyl,  o-methylcyclohexanyl,  tliymo- 
tinvl,  and  o-,  m-.  and  jj-xyleneglycvl  (monogluco- 
sides,  CenjjOs.O.CHj.C.Hj.CHjOH).  Nearly  all 
these  glucosides  were  isolated  in  a  pure  crystallme 
form.  The  only  one  at  present  known  to  occur 
in  nature  is  geranylglucoside,  which  has  been  found 
in  Pelaroonium  odoratissimttm  (this  J.,  1913,  800). 
As,  however,  many  alcohols  occur  in  the  free  state 
in  distillates  prepared  from  plants,  they  may 
possibly  be  derived  from  the  hydrolysis  of  the 
corresponding  glucosides.  In  experiments  with 
cetyl,  a-naphthyl,  ethylphenylglycoUic  and  cap- 
rylic  alcohols,  phenylglycollic  nitrile,  boriieol, 
morphine,  cholesterol,  and  dimethylethylcarbinol, 
synthesis  was  proved  by  changes  in  the  optical 
rotation  of  the  solutions,  but  no  attempt  was  made 
to  isolate  the  products.  The  glucosides  of  solid 
alcohols,   insoluble  or  nearly  insoluble  in  water,    i 


were  prepared  by  using  as  a  solvent  acetone  mixed 
Avith  varying  proportions  of  water.  Primary 
alcohols  are  converted  into  glucosides  more  readily 
than  secondary  alcohols  and  the  latter  more  readily 
than  tertiary  alcohols.  These  results  indicate 
that  all  compounds  possessing  alcoholic  hyilroxyl 
groups  combine  with  dextrose  under  the  influence 
of  emulsin  (d-glucosidase),  forming  ,3-glucosides, 
which  contain  the  dextrose  in  the  /3-form  ([fi]D  = 
+23°),  and  which  are  tevorotatory  like  all  the 
natural  glucosides  hydrolysable  by  emulsin.  The 
following  facts  have  been  ascertained  respecting 
the  influence  of  experimental  conditions  on  the 
sjTithetical  action  of  ^-glucosidase  : — (1)  The 
rapidity  of  synthesis  increases  -nith  the  quantity  of 
enzyme  present.  (2)  The  action  is  accelerated  by 
rise  in  temperature  provided  the  limit  beyond  which 
the  enzyme  is  injured  is  not  ex.ceeded  ;  whilst 
operations  can  lie  conducted  at  30°  or  even  40°  C. 
with  ethyl  alcohol,  it  is  not  safe  to  exceed  20°  C. 
with  methyl  alcohol.  (3)  For  equal  concentrations 
of  dextrose  the  proportion  converted  into  glucoside 
increases  with  the  alcoholic  strength,  and  when  the 
latter  is  kept  constant  the  yield  of  glucoside  is 
raised  bv  increasing  the  concentration  of  dextrose 
up  to  a"  limit  of  15 — 20%  in  70%  alcohol.  To 
prepare  fJ-methylglucoside,  12  grms.  of  emulsin  are 
added  to  a  solution  of  600  grms.  of  dextrose  in 
1020  grms.  of  methyl  alcohol  and  440  grms.  of 
water.  After  a  month  at  the  ordinary  tempera- 
tures (10° — 19°  C.)  aboiit  350  grms.  of  crude 
glucoside  is  obtained,  which  yields  about  250  grms. 
of  the  pure  product.  For  ethylglucoside  it  is 
better  to  work  at  30°  C.  with  alcohol  of  90  %  by 
volume.  A  yield  of  300  grms.  of  /i-ethylglucoside 
is  obtained  in  a  month  from  3  litres  of  alcohol, 
450  grms.  of  dextrose,  and   15  grms.  of  emulsin. 

a- Alcohol  glucosides.  These  differ  from  the  /3- 
glucosides  in  that  they  are  dextrorotatory,  and  are 
not  decomposed  by  emulsin.  They  correspond  to 
the  a-form  of  dextrose,  ([a]D=  +106°).  They  are 
hydrolysed  by  an  enzyme,  a-glucosidase,  present 
in  maceration  juice  prepared  from  air-dried  bottom 
fermentation  beer  yeast,  aild  the  same  enzyme, 
added  to  a  solution  of  dextrose  in  alcohols,  effects 
their  synthesis.  It  is  necessary,  however,  to  work 
with  more  dilute  alcohols  than  in  the  case  of 
emulsin  (Aubry,  this  J.,  1914,  1112).  Methvl- 
(this  J.,  1913,  251  ;  Aubry,  1914,  982),  ethyl- 
()6i(7. ),  propyl-  and  allyl-a-glucosides  were  thus 
obtained  in  a  pure  crystalline  form,  and  a-glyceryl- 
monoglucoside  (this  .T.,  1914,  40)  in  an  amorphous 
form.  Mixed  npi-diglucosides  were  obtained  by 
acting  on  a-glycolmonoglucoside  with  dextrose 
and  emulsin,  and  on  salicin  (the  /3-ghicoside  of 
saligenin)  with  dextrose  and  a-glucosidase.  The 
rt-glucosidase  of  bottom  fermentation  yeast  is  not 
identical  with  maltase,  for  top  fermentation  yeast 
ferments  maltose  and  therefore  contains  maltase, 
but  has  no  action  on  a-ethylglucoside  (see  also 
Aubry,  this  J.,  1014,  880). 

Specific  sy}ithetic  aciion  of  a-  and  fi-gliwosidases. — 
It  is  «  ell  known  that  in  aqueous  and  alcoholic  solu- 
tions of  dextrose,  the  a-  and  /3-forms  of  this  sugar 
(["]d=  +  106°  and  +  23°  respectively)  are  present 
in  certain  definite  proportions  constituting  an 
equilibrium  mixture.  If  a-glucosidase  be  added 
to  an  alcoholic  solution  it  attacks  only  the  a- 
dextrose,  but  as  fast  as  this  is  converted  into 
glucoside  there  is  a  partial  conversion  of  fj- 
dextrose  into  a-dextrose  to  maintain  the  original 
jiroportion  between  these  forms.  Hence  the  solu- 
tion behaves  towards  a-glucosidase  as  if  it  con- 
tained only  n-dextrose,  and  similarly  it  behaves 
towards  /j-glucosidase  as  it  it  contained  only 
(■i-dextrose  (this  .1.,  1914,  706).  There  is  a  similar 
reaction  between  galactose  and  a-  and  ^-galactosi- 
dases  (see  below)  and  probably  between  all  sugars 
exhibiting   mutarotation    and    the    corresponding 
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fiizynies.  Each  enzjine  is  restrict^^d  in  its  in- 
flui'iioe  to  ooinpound-i  of  the  same  cheniioal  con- 
stitution  imd   storeoohoniical   structure. 

fi-Alrohnl  gnliiclositlcs. — The  enmlsin  of  almonds 
liydrolyse.5  and  syiitlie-iises  not  only  ,i-slucosides 
liut  ^-Ralactosides.  and  thus  contains  a  fi-galacto- 
sidiiso  (this  J.,  l!)i;i.  112:  liill,  "(Ki).  Hy  >lif 
action  of  enmlsin  on  solutions  of  galactose  in 
dilTerent  alcohols,  ethyl-,  methyl-,  propyl-,  hen/.yl-, 
allyl-,  ai\d  isoliulyl-^j-galactosides  were  prepared, 
and  also  the  inonoi;alactoside  of  ghcol.  A  ij;ood 
\  ield  of  ff-inethylgalactoside  is  obtained  l>y  niain- 
t^iining  at  30  t'.  for  2  months,  an  a<(neous  solution 
of  50  grms.  of  galactose  and  SOO  grins,  of  luelliyl 
alcohol  per  litri'  with  S  grnis.  of  emvdsin.  Higher 
concentrations  of  alcohol  injure  the  en/.ynie.  In 
the  case  of  ethyl  alcohol  this  is  not  to  be  feared, 
and  by  using  t — 5  '„  solutions  of  galactose  in  S0°„ 
ethyl  alcohol,  09  "„  of  the  sugar  can  be  converted 
into  galactoside  in  7  months  at  the  ordinary  tem- 
perature. It  i-;  best  to  work  at  -40°  C.  and  .add 
further  quantities  of  enudsin  from  time  to  time 
as  the  ^-galactosidase  is  destroyed  ;  at  this  tem- 
perature 5ii°i,  of  the  sugar  can  be  made  to  combine 
in  l."> — 20  days.  All  the  rf-galactosides  are  la'vo- 
rotatory  and  hydrolysable  by  emulsin.  The  aut  lior 
discusses  the  conflicting  evidence  as  to  the  possible 
i<lentitv  of  (S-galactosidase  with  lactase  (see  this 
J.,   1913.   112). 

a- Alcohol  gdlactoKulc.t. — Infusions  of  air-dried 
bottom  yeast  were  found  to  liydrolyse  and  synthe- 
sise  n-methyl-  and  a-ethvl  galactosides,  liut  onlv 
very  slowly  (this  J.,  1914,  272).  The  synthetic 
products  arc  dextrorotatory  and  hydrolysable  by 
the  same  infusion  of  yeast  empIo)ed  to  prepare 
them. 

Sj/nthftic  aclion  of  enzymes  in  aqueoMS  liquids. 

liinchcmifal  synthesis  of  hexobioses. — Unsuccess- 
ful attempts  were  made  to  synthesi.se  glucosides  of 
phenols,  and  also  the  bioses  maltose  and  sucrose. 
In  the  latt<?r  cases  changes  in  the  optical  and  re- 
ducing properties  of  the  solutions  indicated  that 
synthetic  reactions  had  taken  place,  l)ut  it  was  not 
possible  to  isolat*  or  characterise  the  products. 
Cientiobiose.  a  sugar  formed  by  the  cond)ination  of 
two  molecules  of  dextrose,  and  first  prepared  by 
the  pai-tial  decomi)osition  of  gent ianose.  was  readily 
synthesised  by  the  action  of  gentiobiase,  one  of  the 
enzymes  of  cmidsin,  whidi  also  hydrolyscs  it  (this 
J.,  1913,  lO.sO).  An  extract  of  almonds  was 
allowed  to  act  on  a  concentrated  solution  of 
dextrose,  and  after  no  further  change  in  the 
optical  rotation  of  the  solution  occurred,  the  liquid 
was  boiled  and  the  unaltered  dextrose  fermented 
by  top  fermentation  yeast  (the  necessity  for  this 
operation  accounts  for  the  lack  of  success  in  the 
attempted  synthesis  of  maltose  and  su<rose). 
The  li(iuid  was  then  defecated  and  concentrated 
under  reduced  pressure,  and  the  residue  was  taken 
up  by  95  "r,  alcohol  from  which  tlie  geiiliobiose 
crystallised  rapidly  after  inoculation,  .\ttempts 
to  synthesise  a  galactobiose  by  a  similar  method 
were  only  partially  successf\d  ;  an  amorphous 
product  was  obtamed,  possessing  slight  reducing 
action  and  small  la'vorotation,  and  hydrolysable 
by  dilute  sulphuric  acid. 

Proof  of  the  reversibility  of  cn:ymc  action. 
Various  facts  indicate  that  hydrolysis  and 
synthesis  are  the  work  of  one  and  the  same  enzyme, 
and  not  of  two  enzymes  existing  side  by  "side. 
The  synthetic  and  the  hydrolytic  activities  of  the 
a-glucosidase  of  bottom  fermentation  yeast  are 
destroyed  together  in  aqueous  metiiyl  alcohol  of 
more  than  34--30'^{,.  Emulsin  can  hydroly.se 
and  synthesise  in  presence  of  indiflerent  solvents 
such  as  acetone.  The  state  of  e(piilibriun\  in 
alcoholic  .solutions  of  sugars  is  independent  of  the 
quantity  of  enzyme  employed,  and  of  the  tem- 


perature of  reaction  provided  it  is  not  sufficiently 
high  to  injure  the  enzyme.  It  was  further  demon- 
strated for  a-  and  /i-ethylglucoside  an<l  ,:j-inefhyl- 
glucoside  that  the  same  conditit)n  of  cquilibiium 
is  reached  from  both  directions,  i.e..  whether  the 
original  alcoholic  solution  contained  dextrose  or 
an  eiiuivalent  ciuantitv  of  ghicoside  (this  J.,  1912, 
SOU;  1913,  150,  7(12)  ;  and  if  two  such  solutionis, 
so  chosen  as  to  be  e(|uidisf  ant  from  the  condition  of 
equililirium.  are  treated  with  c(|iial  (|uaiitities  of 
enz>nic  at  the  same  time,  they  will  approach  the 
state  of  e<|uilil)rium  (one  by  syntliesis,  the  other 
by  hydrolysis)  at  exactly  e(iual  speeds.  This  was 
experinuiitally  verified  for  /J-methylglucoside,  by 
periodic  observations  of  the  optical  rotation  of  the 
solutions. 

Fermentative  equilibria. 

The  equi'ibriimi  attained  by  enzyme  action  in 
alcoholic  .solutions  of  sugars,  like  ordinary  chemical 
equilibrium  in  solutions,  is  the  result  of  two 
opposed  reactions  (hydrolysis  an<i  sj-nthesis)  pro- 
ceeding at  equal  rates.  The  speed  of  each  of  these 
reactions  varies  with  the  concentration  of  the 
participating  substances,  and  therefore  the  point 
of  equilibrium  is  displaced  if,  for  example,  sugar  is 
removed  (by  fermentation)  or  added  to  tlie  liquid 
(this  J.,  1914,  272).  The  ratio  of  combined  sugar 
to  that  in  the  free  state,  corresponding  to  equili- 
brium, is  designated  the  "  cqtahbrium  ratio." 
For  .solutions  containing  20  grms.  of  ethyl  alcohol 
and  1  grm.  of  (total)  dextrose  in  100  c.c,  it  is 
•320/074  in  presence  of  n-gluco.sidase,  and 
•234/-766  in  presence  of  /3-glucosida.se,  and  these 
ratios  do  not  change  perceptibly  for  concentrations 
of  dextrose  between  1  and  10%.  When  lx)th 
enzymes  are  added  to  the  same  solution  the 
quantity  of  dextrose  in  the  free  state  when 
equilibrium  has  been  attained,  may  be  calculated 
by  dividing  the  total  amount  of  dextrose  present, 
by  the  sum  of  the  tw-o  "  equilibrium  ratios  "  in- 
creased by  1.  This  fornuila  was  deduced  mathe- 
matically and  verified  by  experiment.  It  was 
further  proved  that  the  same  final  condition  in 
attained  whether  the  second  enzyme  is  added 
together  with  the  first,  or  after  the  latter  has  pro- 
duced a  state  of  equilibriuin.  There  can  be  no 
doubt  that  these  simple  laws  regulate  the  complex 
and  varied  phenomena  produced  by  enzyme 
reactions    in    living    beings. 

Conclusions.  It  is  possible  by  the  synthetical 
action  of  enzymes  to  prepare  large  quantities  of 
certain  compounds.  The  better  known  enzymes 
will  become  most  valuable  guides  in  the  study  of 
chemical  processes  in  living  organisms.  Dextrose 
exists  in  all  plants,  and  it  an  enzyme  capable  of 
decomposing  glucosides  is  found  in  a  plant  it  points 
to  the  presence  of  the  coirespondiiig  ghicoside. 
This  lias  been  verified  for  the  Ericacrw,  the  Gen- 
tians and  the  Orckiducca:  Eighteen  species  of 
Orchidaccce  (all  that  have  been  examined)  contain 
one  or  more  glucosides  hydrolysable  by  emulsin. 
The  same  applies  to  many  of  the  Scrophulariacete, 
in  particular  to  all  species  of  the  genus  Linaria, 
and  also  to  numerous  Leriumitiosew,  Prolcaccw,  etc. 
Owing  to  the  peculiarly  specific  properties  of 
enzymes,  they  are  amongst  the  most  delicate  and 
certain  reagents  for  investigating  the  constitution 
of  certain  organic  compounds.  Thus  every 
glucoside  hydrolysable  by  a-glucosidase  is  a 
derivative  of  a-dextrose,  whereas  ^-glucosidase 
detects  compounds  derived  from  fj-dcxtrose.  In 
living  organisms  biochemical  synthesis  is  a  pre- 
dominating factor  in  the  accumulation  of  reserve 
fooil  materials,  for  certain  organic  compounds  in- 
solulile  in  water  form  .solu))le  compounds  with 
dextrose  ;  and  this  sugar,  present  in  all  organisms, 
appears  as  the  principal  liquefying  agent,  which 
can  prevent  the  formation  of  certain  concretions, 
and  dispose  of  dangerous  compounds  so  long  aa 
conditions  remain  suitable.     On  the  other  hand. 
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reversibility  ensures  the  maintenance  of  the 
eqxiilibria  necessary  for  life.  In  organs  where  life 
is  active,  the  liquid  media  are  particularly  favour- 
able to  hydrolysis  and  the  utilisation  of  the  food 
materials.  In  reserve  organs,  such  as  seed.s,  the 
Uiedium,  as  it  becomes  less  aqueous,  is  more 
favourable  to  synthetic  processes. — J.  H.  L. 


PRESENTATION   TO   MR.    WATSON   SMITH. 

On  February  2.'?rd.  'Mr.  Watson  Smith  was 
entertained  at  dinner  by  members  of  the  Council 
and  Publication  Committee.  Opportunity  was 
taken  to  present  to  him,  as  a  souvenir  of  his 
33  years'  service  as  Editor  of  this  Journal,  an 
album  containing  a  short  address,  signed  by  the 
President  and  all  available  Past "  Presidents, 
Members  of  the  Council  and  Publication  Com- 
mittee, and  the  abstractors.  At  the  request  of 
the  President,  the  presentation  was  made  by  the 
doyen  of  the  Chemical  Press,  Sir  William  Crookes, 
O.M..  F.R.S. 


Obituary. 


RUSSELL  FORBES  CARPENTER. 

3Ir.  B.  Forbes  Carpenter  died  at  Hampstead 
on  February  1st,  at  the  age  of  68.  He  w-as  the 
son  of  Prof.  W.  B.  Carpenter,  F.R.S. .  and  was 
educated  at  University  College  School  and  Uni- 
versity College.  On  leaving  college  he  was 
appointed  assistant  to  Professor  Graham, 
Master  of  the  Mint,  and  later  went  to  Bristol, 
where  he  joined  the  staff  of  the  Netham 
Chemical  Company.  He  was  compelled  to  re- 
linquish the  latter  appointment  on  account  of 


his  health,  and  to  take  a  prolonged  rest.  Then, 
early  in  1882.  he  was  appointed  a  Sub-Inspector 
imder  the  Alkali  Act.  In  188-1  he  was  made  In- 
spector, and  in  1885.  on  the  retirement  of  Mr. 
A.  E.  Fletcher,  he  became  Chief-Inspector,  a 
position  which  he  held  until  ill-health  compelled 
him  to  retire  in  April.  1910.  Thi'oughout  his 
long  tenure  of  office  his  exceptional  organising 
powers  were  of  the  greatest  value,  especially  in 
connection  w^th  the  consolidation  of  the  Alkali 
Acts  of  1881  and  1892  ;  in  spite  of  the  con- 
flicting interests  that  had  to  be  reconciled,  he 
finally  succeeded  in  overcoming  the  difficulties. 
^vith  the  result  that  the  Alkali,  etc..  Works 
Regulation  Act  of  1900  was  passed.  The  value 
of  his  work  may  be  gathered  from  a  perusal  of 
his  aiuiual  reports,  full  abstracts  of  which  have 
appeared  in  this  Journal.  Mr.  Carpenter  was 
an  original  member  of  tliis  Society  and  served 
as  a  Member  of  its  Council  from  1885  to  1888. 
and  from  1890  to  1899,  and  as  a  Vice-President 
from  1888  uutil  1891,  and  also  from  1899  to 

1902.  In  1894  he  was  elected  Chairman  of  the 
Manchester  Section,  hut  resigned  on  his  appoint- 
ment as  Cliief  Inspector  in  the  following  year. 
His  earlier  contributions  to  the  Society's  journal 
include  lus  address  to  the  Manchester  Section 
(this  J.,  1894,  13,  1020).  papers  on  "  Conditions 
aflectmg  the  Oxidation  of  Nitrous  Acid,"  and 
■■  The  Solubility  of  Silver  Chromate  in  Am- 
monium Nitrate  "  (see  this  J.,  1886,  5,  280. 
287),  and  "Notes  on  Acetylene"  (1895,  14, 
115).  More  recently,  in  collaboration  with 
ilr.  S.  E.  Linder,  he  carried  out  valuable 
researches  on  the  estmiation  of  acidity  in  the 
gases  from  the  chamber  process  of  sulphuric 
acid  manufacture  (this  J.,  1902,  1490  ;  1903. 
577),  and  on  the  Claus  kiln  reaction   (this  J.. 

1903,  457  ;    1904,  577  ;    1905,  63). 
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Agylomeralirig  and  sintering  materials  of  all  kinds  : 

Process  for bg   yneans   of  flameless  siirface 

eonibusiion.  G.  Poly.sius.  Eisengiesserei  und 
Maschinenfabrik.  Ger!  Va.t.  277,854.  Feb.  18, 1913. 
A  SILO  containing  the  material  to  be  treated  is 
mounted  above  a  rotating  plate  or  roller  on  the 
surface  of  which  flameless  combustion  is  produced  in 
the  known  manner.  The  material  is  withdrawn 
automatically  from  the  lower  end  of  the  silo  by  the 
rotating  plate  or  roller,  ^^"hen  a  plate  is  used  sis  the 
seat  of  the  flameless  combustion,  it  may  be  fixed 
and  tlie  sUo  rotated,  or  both  plate  and  silo  mav  be 
stationary  and  the  material  withch-awn  bv  the  action 
of  a  rotating  scraper.  Two  plates  lodselv  joined 
together  may  be  used,   one  above  the  ot'her,  the 


upper  one  receiving  the  material  from  the  silo  and 
the  lower  one  ser\  ing  as  the  seat  of  the  flameless 
combustion.  Tlie  hot  combustion  gases  are 
passed  through  the  material  in  the  silo  or  through 
tubes  embedded  therein. — A.  S. 

Catalytic    reactions    [hj/drogenationj  :     Process    for 

effecting .     Soc.  L'OxvUthe.  and  J.  Walter. 

Fr.   Pat,   471.108.   Apr.    18.   1914.     Under  Int. 
Com-..  Apr.  19,  1913. 

To  facihtate  separation  of  the  catalvtic  agent  after 
the  hydrogenation.  catalysts  are  einploved  which 
are  either  magnetic  in 'themselves,  oi-  mav  be 
rendered  temporarily  magnetic  after  the  reaction, 
or  rest  upon  magnetic  supports,  and  therefore  mav 
be  retained  within  the  vessel  bv  subjecting  this  to 
the  action  of  a  magnetic  field  when  the  h  vdrogenated 
product  is  withdrawn.  Various  devices  for  carrv- 
ing  out  the  process  are  described. — C.  A.  M. 
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<Ja»ei>  :   Process  for  Ihr  piirificiilion  of  - 


,--  ,       .  .  •      Soc. 

L'Air  I>iquido'.  (Soc'  anon,  poiif  TPXiido  et 
IKxploit.dosProc.ti.  Claude).  Fr.  Pat.  ITl.UiJ, 
July  2,  UI13. 
Water  partially  saturati-d  «itli  liirif  is  used  uiuioi- 
pressure  to  roiiiovo  carliou  dioxide  and  liko  im- 
purities from  Rasps  wliirli  are  to  1m»  liquefii'd  ; 
the  p:«at<»r  part  of  the  rarl>on  dioxidp  dissolvos  in 
tile  liquid  and  the  rPniniiui<T  is  llxod  cliemii-ally 
l)y  the  lime. — W.  F.  V.  i 

Cootiiu)    hot    UifHids  ;      ,ly);)niv//i(.i    for •    nu<l   j 

rryshiUiitiiui     the     nubsliint-ex     ilis.solrrd     theri'iii.    i 
G.  Ciraef.   "  tier.  I'at. -JTT.l.si.  .Manli  22.  1912. 

A  DorBij:-w.\l.LF.i)  dnmi.  liaviii'i  a  helical  groove 
-on  its  outer  surfai-o,  rotates  in  a  troutrh.  A  cooling 
aijent  tlows  through  tlie  space  lietween  the 
walls  of  the  drum  in  one  direction  and  the  liquid  ' 
to  be  cooled  flows  around  llie  outer  surface  of  the 
drum  in  the  opposili"  dire<tion.  The  cry.stals 
\\  hich  separate  are  removed  by  a  scraper  operating  ' 
in  the  helical  groove.- -A.  S. 

Mixing  gases   and   liqiiUh  ;     Appartilits  for .  ; 

G.     Calvert,     London.     U.S.     Pat.     1,123.092.  i 

Dec.  29,  1911.     Date  of  appl.,  Feb.  18,  1914.  ; 

-See  Ft.  Pat.  4CS,12C  of  19U  ;    this  J.,  1914,  973.  | 

Deodorising  oils  and  dislilliiig  and  vaporising  liqjiids. 
Eng.  Pat.  307  of  1914.     See  XII. 
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■Coal;  Constituents  of .[Vamitmt^r.]    A.  Pictet 

and  M.  Bouvier.  Clipm.-Zeit.,  1914,  38,  1025. 
From  the  "  vacxuim  tar  "  obtained  as  previously 
described  (this  .T..  1913.  1098;  1914,  70)  the 
jiuthors  have  further  isolated  new  saturated 
hydrocarbons,  C,l£,3  and  CuU^,  liesides  hexa- 
hydro-p-cresol  and  other  cyclic^  alcohols.  By- 
boiling  Saar  coal,  from  the  Jlaybach  mine,  with 
benzene,  an  extract  very  similar  to  "  vacuum  tar  " 
was  obtained,  consisting  mainly  of  hydro-aromatic 
hydrocarbons  with  small  quantities  of  alcohols 
a.nd  bases.  This  mixture  was  opticallv  active, 
[ajo-  -i-0-27°.— J.  II.  I.. 

€oke.     V.  B.  Lewes.      J.  Gas  Lighting,  191.j.  129, 
201—204. 

Tin;  author  advocates  carbonising  coal  at  about 
10.50'  C.  and  diluting  the  rirli  gas  so  made  by 
pas.sing  "  blue  "  wat^r-gas  into  the  foul  main. 
In  this  way  it  is  claimed  that  the  maximum  quan- 
tity of  gas" of  about  5(50  B.Th.l'.  per  cubic  foot  will 
be  obt.'iincd,  together  with  a  fair  quantity  of  tar  of 
good  quality,  the  highest  yield  of  ammonia,  and  a 
•coke  containing  from  .">  to  (>"„  of  volatile  matter. 
The  coke  will  stand  transport,  will  ignite  and  burn 
•easilv,  and  shotdd  be  verv  suitable  for  domestic 
use.-^VV.  II.  C. 

Jndiif^lrial  gas  calorimrinj.  ('.  \V.  W'aidner  and 
K.  F.  .Mvieller.  I'.S.  |{inea\i  of  Standards. 
Tech.  Paper  No.  3t). 

The  object  of  the  work  was  to  furnish  information 
as  to  the  accuracy  attainable  with  tlie  leading 
i;ypes  of  calorimeters  used  for  gas-testing  pur- 
poses, to  indicate  the  sources  of  error  to  which 
they  are  liable,  and  to  suggest  precautions  to  be 
■observed  in  their  use.  The  calorimeters  investi- 
gated were  the  Jimkers  (original  type).  Junkers 
(new  type),  llinman-Junkers.  Sargent.  Simniance- 
Abady  (English  and  American  types).  Boys, 
Doherty,  and  Parr.  The  following  definition.s,  in 
Aonnection  with  gas  calorimetry-,   are  considered 


as  sullicieutlj  precise  l\ir  engineering  and  industrial 
use.  The  lolal  healing  value  of  a  gas  expressed  in 
the  ICnglish  system  of  units,  is  the  number  of 
Bri(ist\  Ihermal  units  produced  by  the  combustion, 
at  coiislant  pressure,  of  tlie  amount  of  gas  which 
would  occupy  one  cubic  foot  at  00  F.  if  satur.ated 
witli  wafer  vapoin-,  aiul  under  a  pressure  equiva- 
lent to  that  of  30  inches  of  mercury  at  32"  F.  and 
under  standard  gravity,  with  air  of  the  same 
temi)eratiu'e  and  pressure  as  the  gas  when  the 
products  of  combustion  are  cooled  to  the  initial 
temperature  of  gas  and  air,  and  when  the  water 
formed  by  combustion  is  coudi'used  to  the  liquid 
state.  The  nel  healing  ealiie  differs  from  the  total 
heating  \  alue  only  as  regards  the  final  condition 
of  tlie  water  produced  by  the  combustion  of  the 
gas.  which  is  regarded  as  remaining  in  a  state  of 
vapour.  The  net  healing  value  is  thus  less  than 
the  total  heating  value  by  an  amount  of  heat 
equal  to  the  latent  heat  of  vaporisation,  at  the 
initial  temperature  of  the  gas  and  air.  of  the  w.ater 
produced  by  the  combustion  of  the  gas.  This 
figure  may  be  taken  as  lieing  equal  to  r),SO  calories 
per  grm.,  corresponding  to  2-3  B.Th.l'.  per  c.c. 
The  "observed  healing  valne  is  the  value  obtained 
by  multiplying  the  mass  of  water  which  flows 
through  the  calorimeter  during  a  test,  by  the 
corrected  rise  in  temperature  of  the  water,  and 
dividing  by  the  volume  of  gas  bvu'ned  (referred 
to  standard  conditions  of  temperature  and  pres- 
sure). It  is  stated  that  the  general  practice  of 
regarding  the  observed  heating  value  as  being 
identical  with  the  total  heating  value  is  inaccurate, 
as  with  a  perfect  flow  calorimeter  these  two 
values  would  necessarily  differ  by  2'\,  or  more 
under  certain  atmospheric  conditions,  and  with 
some  of  the  calorimeters  tested,  the  difl'erence 
might  amount  to  about  4%. 

The  principles  of  flow  calorimetry  and  the  method 
of  making  determinations  of  the  total  and  net 
heating  values  are  given,  and  a  convenient  record 
form  is  suggested  for  entering  the  necessary  data 
oljtained  in  performing  a  test.  An  investigation 
of  the  laboratory  type  of  gas  meters  showed  the 
importance  of  careful  levelhng  of  the  meter  and 
accurate  adjustment  of  the  water  in  the  meter. 
From  a  series  of  experiments  it  was  found  that 
the  volume  of  gas  delivered  per  revolution  at  rates 
varving  between  2  and  10  cubic  feet  per  hour 
was"  con.stant  to  within  about  01°;,;  at  higher 
rates,  viz.,  20  and  30  ( ubic  feet  per  hour^  the 
amount  of  gas  delivered  was  increased  by  0-5  and 
10°,,  respectively.  The  use  of  fractional  revolu- 
tions is  not  recommended,  .as  serious  errors  are 
possible  by  so  doing.  In  any  case,  should  such 
measurement  be  necessary,  the  fractional  calibra- 
tion of  the  meter  dial  sliould  be  made.  The 
factors  affecting  heating  value  determinations  with 
tlow  calorimeters  are  dealt  with  comprehensively, 
and  the  authors  sumtuarise  their  work  in  this 
connection  as  follows  : — There  is  little  probability 
of  en-or  due  to  incomplete  combustion  if  the 
calorimeter  is  not  operated  at  too  high  a  rate  of 
gas  consumption.  Care  is  necessary  in  measuring 
the  rise  of  tempei'at lire  of  tlie  water  ;  standardised 
thermometers  should  be  used  and  the  thcrmometric 
corrections  and  stem  corrections  should  be  applied. 
If  the  calorimeter  is  operated  with  the  inlet  water 
at  room  temperatiue.  if  the  burner  is  provided 
\vith  radiation  shields  and  is  properly  mounted 
w  ithin  the  calorimeter,  if  the  calorimeter  is  operated 
at  the  normal  rate  and  the  correction  for  elTect  of 
atmospheric  humidity  is  applied,  the  remaining 
heat  losses  will,  for  most  calorimeters,  introduce 
no  significant  error,  while  if  such  losses  are  signi- 
ficant for  the  calorimeter  used,  a  correction  may- 
be applied.  If  the  inlet  water  is  not  at  room 
temperature  the  corrections  necessary  on  this 
account  may  l>e  readily  applied.  The  flow  of 
water  and  of  gas  can  readily  be  made  sufficiently 
constant.     Bv  waiting  until  the  calorimeter  is  in 
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thermal  equilibrium  (from  5  to  30  minutes,  de- 
pending on  the  calorimeter  used)  no  significant 
error  due  to  its  lag  will  be  introduced  unless  there 
are  considerable  variations  in  the  heating  value 
of  the  gas  being  tested,  in  the  rate  of  flow  of  gas 
or  water,  etc.  \\ith  a  properly  designed  calori- 
meter, the  drainage  from  which  is  imitorm,  the 
measurement  of  the  condensed  water  offers  no 
difficulty.  Care  is  necessary  in  manipulating  the 
change-over  device,  since  large  accidental  errors 
may  be  introduced  in  this  operation,  altliongh  no 
significant  constant  error  need  be  introduced. 
The  weighing  or  measuring  of  the  ^\■ater  with 
sufficient  accuracy  presents  no  diHiculties.  Great 
care  must  be  exercised  in  calibrating  the  gas- 
meter  and  in  making  the  necessary  adjustments 
in  its  subsequent  use.  The  other  operations 
incidental  to  the  measurement  of  gas  volumes  need 
introduce  no  significant  error.  If  tests  are  made 
regularly  for  leakage  of  gas,  the  effects  of  leal^age 
may  easUy  l)e  reduced  to  negligible  proportions. 
With  a  standardized  mercviry  barometer  the 
accuracy  required  in  gas  testing  is  easily  attain- 
able. Errors  may  be  introduced  on  account  of 
changes  in  the  character  of  the  gas,  due  to  various 
influences,  the  effect  of  which,  however,  may  be 
easUy  avoided.  It  appears,  therefore,  that  the 
accuracy  attainable  in  heating  value  determinations 
with  flow  calorimeters  is  mainly  limited  by  errors 
in  adjusting  the  gas-meter,  in  measuring  the  tem- 
perature rise  of  the  water,  and  in  manipulating  the 
change-over  device,  since  the  errors  due  to  other 
factors  may,  by  proper  procedure,  be  made  nearly, 
if  not  quite,  negligible. 

Comparative  tests  of  heating  value  were  made 
with  flow  calorimeters  (Junkers  and  ITinman- 
Junkers)  and  Berthelot's  bomb  type  of  calorimeter, 
a  correction  being  made  to  allow  for  diilerences 
between  combustion  at  constant  pressure  and 
constant  volume.  The  results  with  natural  gas 
and  hydrogen  agreed  within  the  limits  of  experi- 
mental error.  "VVitli  illuminating  gas  the  results 
differed  by  about  1  "o,  those  obtained  with  the 
bomb  type  being  lower  than  those  obtained  with 
the  flow  calorimeter.  This  difference  has  not  yet 
been  satisfactorily  explained,  but  it  is  suggested 
that  it  may  be  due  to  tlie  character  of  the  gas. 

The  last  section  of  the  work  deals  with  the 
details  of  construction  of  the  different  calorimeters 
tested.  In  most  cases  )iy  making  slight  altera- 
tions, such  as  raising  the  burner,  affixing  radiation 
shields  to  the  latter,  providing  a  mixing  device, 
where  necessary,  in  the  outlet  water  tube,  results 
were  obtained  in  agreement,  within  the  limits  of 
experimental  error,  with  those  obtained  by  a 
Junkers  (original  type),  which  in  turn  had  been 
found  to  yield  results  agreeing  with  those  obtained 
from  a  calorimeter  of  the  lionili  type.  In  the 
hands  of  the  authors,  the  Boys  calorimeter  was 
found  not  to  be  so  efficient  as  the  other  forms  of 
calorimeter  tested.  The  Doherty  and  I'arr  calori- 
meters are  described  as  not  adapted  to  the  deter- 
mination of  net  heating  value,  although,  like  the 
remaining  types  tested,  they  gave  satisfactory  total 
heating  values. — E.  K.  A. 


Hydrogen  sulphide  in  gas  ;  Lead  acetate  test  for . 

R.  S.  JIcBride  and  J.  D.  Edwards.  Technol. 
Paper  No.  41,  U.S.  Bureau  of  Standards,  Aug.  19, 
1914.     40  pages. 

An  investigation  to  determine  the  effects  of 
variations  in  the  paper,  strength  of  lead  acetate 
solution,  time  of  exposure,  humidity  and  rate  of 
flow  of  gas,  and  form  and  size  of  apparatus  used, 
upon  the  sensitiveness  of  the  test.  The  sensitive- 
ness is  independent  (of  the  strength  of  lead  acetate 
solution  2  — 12%),  and  a  .5%  solution  is  recom- 
mended. The  best  and  most  concordant  results 
are  obtained  with  paper  having  a    smooth    (not 
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shiny)    surface,  dipped,  blotted,  and  used  moist; 
by    this    means    and    with    test    periods    of    not 
more    than    3     minutes'    duration,     the 
ft  results  are  practically  independent  of  the 

humidity  of  the  gas  ;  treatment  of  the 
moist  paper  with  ammonia  or  carbon 
dioxide  has  no  influence  on  sensitiveness. 
Increases  in  rate  of  gas  flow  produce 
less  effect  than  proportional  increases  in 
the  duration  of  test ;  a  rate  of  between 
4-5  and  o-Scub.  ft.  per  hour  is  recom- 
mended. Differences  in  intensity  and 
direction  of  the  gas  currents  withirk 
different  forms  of  apparatus  are  largely 
responsible  for  variations  in  the  results 
obtainable,  as  indicated  by  the  greater 
sensitiveness  of  tests  in  ^^hich  the  gas 
impinges  on,  or  passes  through,  the  pajser  ; 
hence  the  importance  of  conforming  to  specihca- 
tions  in  regard  to  aijparatus  and  procedure.  The 
.apparatus  recommended  (see  flg.)  consists  of  a 
glass  chimney,  20  cm.  long  and  4-5  cm.  wide, 
having  a  perforated  stopper  at  each  end  ; 
the  tube  of  a  gas  burner  from  which  the  lava 
tip  has  been  removed  is  inserted  ttoough  the 
lower  stopper,  above  which  a  watch-glass,  2-5 — 
3  cm.  in  diameter,  is  supported  on  three  glass  pegs, 
1 — 3  cm.  high,  to  prevent  the  gas  from  impinging 
directly  on  the  test-paper.  The  latter,  2  by  6  cm., 
is  hung  on  a  glass  hook  attached  to  the  upper 
stopper,  which  is  also  provided  with  a  flat  flame 
burner  passing  ,5  cub.  ft.  per  hour  under  ordinary 
gas  pressure.  Apparatus  of  the  "  penetration  " 
tvpe  is  not  recommended  for  general  inspection 
work.— W.  E.  F.  P. 


Sulphur  in  motor  spirits;  Determination  of- 


W.  A.  Bradburv  and  F.   Owen.     Chein.  News, 
1915,  111,  39— 41. 

With  the  modification  here  shown  of  the  apparatus 
previously  described  (this  J.,  1914,  1001).  the  sul- 
phur in  motor  sphits  may   be   determined   volu- 


metrically  within  about  2  hours.  The  combustiorj 
chamber  is  an  inverted  round-bottomed  flask  (see 
fig.),  upon  the  shortened  neck  of  which  is  fitted  a 
disc  of  tinned  copper  (2f  in.  diam.)  with  small  holes, 
round  the  circumference.  Rings  are  soldered  on 
each  side  of  the  disc,  the  lower  one  resting  ujion  the 
constricted  portion  of  the  absorption  vessel.  A, 
whilst  the  space  between  the  neck  and  the  ring  is 
fitted  with  a  cork.  The  air  for  the  comljustiou  is 
supplied  by  a  water  blower  connected  with  the  car- 
bxirettors,  C,  C,  and  mercury  joints' replace  the 
rubber  connections  of  the  former  apparatus.    Teix 
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of  the  spii-it  to  be  tested  is  placed  in  0,  and 
l)fiv/.c'ne  in  €',  whilst  the  ixhsorption  vessel  is 
chnrj;eii  with  'lO  i-.o.  of  ahout  .V  10  sodium  cnr- 
bonato  solution  and  liO  c.c.  of  neutral  (10  vol.) 
hydrogen  peroxide.  When  the  pure  benzene  is 
burning  with  a  small  l>lue  (lame,  the  flask  is  lowered 
over  it  until  the  dise  is  covered  by  the  ahsorbinf; 
liquid.  The  taps  are  then  turned  as  descriljed  (/or. 
ril.)  and  (he  motor  spirit  burned  with  a  small  blue 
(lame,  while  the  i»latinum  coil  above  the  piu/.c  cap 
of  the  burner  is  maintained  at  its  maxinuuu  state  of 
incandescence.  \\'hi-n  the  jjroducts  of  combustion 
are  b\ibbling  steadily  Ihroutth  the  liquid,  the  water 
in  the  beaker  is  very  (jradiially  heateil  from  27"  C. 
to  about  13"  to  4!)'  I'.,  and  when  only  about  1  e.c. 
of  the  spirit  is  left.  I  c.e.  of  absolute  alcohol  is 
introdu<-ed  t  hrouirh  t  he  t  ube,  i.  ,\fter  two  washings 
with  alcohol  in  this  way  the  air  supply  is  reduced 
to  a  gentle  current,  which  is  contimied  until  the 
chamber  is  cold.  The  absorbing  licpiid  and 
wa-shings  are  boiled,  and  the  excess  of  sodium 
carbonate  titrateil  with  standard  sulphuric  acid. 
using  lacnioid  as  indicator.  Tests  with  this 
apparatus  proved  that  in  burning  spirit  in  a  lamp 
with  a  wick,  the  amounts  of  sidphur  consumed 
varied  greatly  at  dilTerent  periods  of  the  com- 
bustion, but  that  no  selective  action  occurred 
during  the  spontaneous  evaporation  of  benzene 
(containing  sulphur)  through  the  wick  of  an  iin- 
, lighted  lamp.  In  the  distillation  of  a  sample  of 
benzene,  J9"o  of  the  sulphur  was  contained  in  the 
first  fraction  of  20%.— 1\  A.  M. 

Bituminous  shales  of  Sicily  and  their  industrial 
importanee.  CJ.  Ponte.  L'Ind.  Chim.,  Min.,  e 
Met.,  1U15,  2,  31—31. 

Deposits  of  bituminous  shale  occur  in  various 
parts  of  the  province  of  Messina  and  are  easily 
accessible  without  costly  excavation.  In  a  labora- 
tory trial  with  about  150  kilos.,  distilled  in  an  iron 
retort  with  the  aid  of  superheatetl  steam  at  2 
atmospheres  pressure,  there  were  obtained  7 — 9% 
of  crude  oil  of  sp.  gr.  0028  at  15°  (".,  5 — 0°o  of 
ammoniacal  liquor  (0-9 — 1%  NII3),  and  3 — 1%  of 
gas  containing  only  trat^es  of  carbon  dioxide.  The 
crude  oil  contained  31%  S,  and  yielded  29 — 31  %  of 
light  oil  of  sp.  gr.  0-820,  and  up  to  12%  of  crude 


produced.     A  concession  for  the  working  of  the 
deposits  has  been  granted. — A.  S. 

Lubricating    oils    and   greases.      Board    of    Trade 

Bulletin  No.  45. 
Thb  value  of  the  exports  of  lubricating  oils  and 
greases  to  all  destinations  from  (iermany  in  1912 
was: — Mineral  train-oil  (lubricating  oil,  parallin 
oil,  vaseline  oil,  vulcan  oil,  etc.),  i;320,t>50  ;  other 
lubricants  manufactured  with  fats  or  oils  (iiiilud 
ing  axle-grease),  1:157,700;  total,  £1^7,350: 
from  Austri.a-llungary  (1913): — .Mineral  oil,  re- 
fined or  hair-roiincd.  heavy,  the  density  of  which 
exceeds  S80-,  also  lubricating  oils,  mixed  or  nob 
with  animal  or  vegetable  oils  or  greases,  £,S55,S00  ; 
axle-grease  mixed  or  not  with  mineral  oil  cr 
mineral  grease,  £1580;  total,  j;8(>0,3S0.  The 
Austrian  ligiu'es  appear  to  cover  a  somewhat  larger 
Jield  than  "the  (ierman;  lubricating  oils,  etc.,  are 
not  sepai'ately  recordeil  in  the  export  returns  of  the 
United  Kingdom. 

Germaii'/'s  largest  market  for  lubricating  oil, 
etc.,  in  1912,  was  British  Indi.a.  The  United  King- 
dom. .Scandinavia,  the  Netherlands,  Italy,  and 
South  Anieriia  also  took  large  consignments  of  tliis 
commodity  from  Germany. 

-Vustrian  exports  of  lubricating  oils,  etc.,  go 
chiefly  to  European  countries,  the  principal  pur- 
chasers being  .Sweden,  Denmark,  Belgium,  France, 
Switzerland,  United  Kingdom,  and  Italy. 

The  exports  of  lubricating  oils  and  gri-ases  which 
misrht  be  replaced  ))V  similar  British  products  are 
as  follow: — (a)  In  the  United  Kingdom  : — (ierman 
trade  (1912):  mineral  train  oil  (lul)ricating  oil, 
etc.),  £43,550  ;  other  lul>ricants.  £15,250  ;  Austrian 
trade  (1913)  :  mineral  oil  and  lubricating  oils,  etc., 
£46.700.  (B)  In  Colonial  and  neutral  markets  : — 
German  trade  (1912)  :  mineral  train  oil  (lubricatmg 
oil,  etc.),  £25ti.500  ;  other  hil)ricanls,  £93,350  ; 
Austrian  trade  (1913):  mineral  oil  and  lubricating 
oils,  etc.,  £338,950  ;    axle-grease,  £4380. 

Pelrolcum  imports  of  the  United  Kingdom.     Petro- 
leum Review,  Jan.,  1915. 
The    imports    of    petroleum    products    into    the 
United    Kingdom    during    1914  are   classified  as 
follows,  quantities  being  given  in  gallons  : — 


Country. 


BelRium     

Canadi  

Dutch  Inilioa    .. 

Germany   

H.ill.ina     

Mexico 

Rnunmnia     

RuAsia    

V..S.A 

Otticr  countries 


Totals 


Illuminating. 


90 
29,250 

12.364,790 

13,033,080 

4,574,390 

116,595,460 

4,170 


146,601,230 


Lubricating.  ;  Residuals. 


538.100 
21,300 

1,471,510 

12,2:i0 

256,800 

6.454,480 

54,846,900 

260,810 


63,862,130 


2,000 

88,510 


961,440 

5,400 

2,570,740 


Gas  oil 
(Sol.ir). 


182,000 


83,470,2.50 
1,460 


3,628,090 


83,653,710 


Benz.inc. 


32,230 
52,125,000 


,063,430 
,434,380 
,412,480 
202,600 
700,000 
42:i,970 


120,460,150 


Fuel  oil. 


Otlier 

descriptiuns. 


Totals. 


83,800 

280 

15,031,040 

2,348,370 

18,748,300 
8,900 


36,200,890 


1,350 

1,750,240 

7,430 

13.690 

995,010 

630 

733.410 

1,843,230 


5,346,990 


53 

1 

ft. 

31 

22: 

21 

317, 


573,080 
109,810 
,958,130 
,508,190 
271.030 
082,020 
755,570 
,237,500 
.703.710 
,542,540 


459,744,780 


paraffin.  If  the  shale  were  distilled  in  Pumpher- 
ston  retorts,  the  ga.s  produced  woidd  suffice  for 
heating  t  he  retorts  without  any  extra  fuel.  During 
the  i)uri(ication  of  the  light  oil  with  sulphuric  acid, 
some  ichthyolsulphonic  acid,  soluble  in  water,  was 


U.S. 


Mineral  oil  exports  from  the   United  States. 

Dept.  of  Commerce,  Jan.,  1915. 
The  figures  given  below  represent  about  98%  of 
the  shipments  from  all  ports  in  the  United  States 
during  1913  and  1914  : — 


1913 

• 

1914 

GaHons. 

$ 

Gallons. 

S 

184,091,667 
1,118.096.475 
205,825,151 
178,971,302 
420,480,849 

8,174,767 
71,933,201 

29.289.803 
26,927,474 
10,840,917 

123,590,451 
1,008.403,570 
190,888,017 
199,754,004 
701,612,276 

4,927,525 

llluminatiiiK  oil  

63,942,789 

Lubriciiting  aii.i  paraffin  oils  

25.916.336 
24.437,062 

Kcsiduuni,  gas  oil,  fuel  oil,  etc 

19,158,282 

Total      

2,103,363,444 

147,174,164 

2,224,248,324 

138,381,994 

166 


Cl.  II.A.— FUEL;    GAS;   MINERAL  OILS  AND  WAXES. 


[Feb.  27,  1915. 


Naphthalene;  Eerovern  of from  pastes  for  the 

Jiniiiiifdchirc  of  (irlifirial  eotil  [briqvetten].  31. 
IMayoi-.  Annaii  Cliiin.  AppL,  11)11,  2,  3.j7-^3l>0. 
Artificial  coal  is  made  by  mixing  sawdust 
from  soft  wood  witli  silica,  coal  lar.  :ind  water, 
moulding  the  resulting;  mass  into  cylinders,  and 
carbonising-  tlie  latter  after  drying.  The  cylinders 
are  dried  under  cover  for  about  40  days,  and  a 
yellowish  deposit  is  produced  on  the  roof  of  the 
drying  chamber  :  this  deposit  proved  to  be  nearly 
pm-e  naphthalene.  The  author  reconnnends  that 
the  drying  be  effected  in  closed  chanil)ers  by  hot 
air  or  waste  gases  and  that  a  cooling  ihanil)er  h'e 
provided  for  recovery  of  the  volatilised  naplithalene. 
In  laboratory  experiments  with  pastes  containing 
the  normal  quantity  {20 — 2.>"„)  of  tar.  satisfactoiy 
drying  was  elTecteti  in  .')0  hours  at  40' — (iO  '  C  l.v 
a  current  of  air.  and  0-7 — 0!l,"i"„  of  naphthalene 
(referred  to  the  weight  of  the  paste)  was  recovered. 

—A.  S. 
I'aticnts. 

Coal  u-ashi)ir/ ;  Process  of  and  (ippuraius  for . 

f.  Burnett,  Durham.     l':ng.Pat.  4()S7,  Feb.  23. 
1914. 

CoAI.  is  delivered  froin  a  hopper  on  to  an  inclined 
movable  belt  or  trough,  and  -^^-ashing  water  is 
supplied  from  two  jets  behind  the  hopper  ;  two 
additional  sprays  are  provided  beliind  the  washing 
jets  to  recover  fine  coal  from  the  dirt,  the  part  of 
the  belt  under  these  sprays  being  inclined  at  a 
greater  angle  than  the  remainder. — W.  F.  F. 

Gas  retorts.  II.  J.  Toogood.  and  R.  Demp.sterand 
.Sons,  Ltd.,  EUand,  Yorks.  Fug.  Pat.  9923. 
April  22,  1914. 

An  installation  of  retorts  is  heated  by  gas  supplied 
from  a  single  producer,  through  a  number  of  iiues. 
each  provided  with  an  auxihary  air  supply  so  that 
it  may  be  converted  into  a  teruijorary  conibustion 
chamber  when  cold  retorts  are  to  be'brought  into 
use.  The  hot  combustion  gases  are  led'  to  the 
retort-heating  compartments  through  a  passage 
controlled  by  a  danipc-r.  and  when  the  compart- 
ments are  heated  to  such  a  degree  that  explosions 
are  no  longer  to  be  feared,  the  auxiliary  air  inlet  is 
closed  and  the  usual  secondary  air  inlets  opened. 

— ^^•.  1-'.  F. 

Vert'icol    f/<is    retorts.     A.    (i.    (ilasgow.     Fr.    Pat. 
471.112.  April  20,  191  1. 

To  avoid  leakage  of  gas  at  the  base  of  the  retort, 
the  horizontal  door  carries  a  fuel-supporting  plat-  j 
form  nearly  fitting  the  retort.  G;is  is  withdrawn 
from  the  sijace  between  the  door  and  the  platform 
so  tliat  the  gas  pressure  therein  is  insullicient  to  | 
cause  leakage.  Alternatively  the  door  and  plat- 
form may  be  indepc-ndent. — W.  F.  F. 

Coat-fjas-geiieraliiii/  oppriraiiis.  H.  A.  Carpenter. 
(Sewickley,  I'a..  and  1).  L).  Barnum,  Worcester. 
Mass.,  Assignors  to  Hitter-Conlev  Manufacturing 
Co.,  Pittsburgh,  Pa.  U.S.  Pat."  1 .122.fiS:}.  Dec. 
29,  1914.     Date  of  appl..  .Sept.  17,  1911. 

The  horizontal  gas  retorts  are  each  provided  with 
a  mouthpiece  and  adjacent  to  this,  with  a  conduit 
leading  to  a  coimnon  vertical  uptake.  The  conduit 
is  provided  with  a  valve  and  the  mouthpiece  may 
be  closed  by  a  door,  .so  that  the  whole  length  of  the 
conduit  may  be  accessible  from  the  mouthpiece 
for  cleaning. — W.  V.  F. 

fkis  furnace  witit  i}ielineil  retorts.  M.  de  Brouvver 
and  t!.  Meitzler-  Fr.  Pat.  470.3,")9,  March  25, 1914. 
The  retorts  are  slightlv  tapering  inclined  tubes, 
the  coke  being  discharged  bv  gravity  at  the  larger 
lower  end,  and  the  gas  at  the",  upper  "eini.  Heating 
is  effected  by  burners  fed  with  gas  from  a  produ.er 


situated  below  the  retorts  and  .smrounded  by 
r  ■ciiperators  through  which  secondaiy  air  for  the 
luuners  passes  in  zigzag  passages  in  the  opposite 
direction  to  the  hot  condjustion  gases. — W.  F.  F. 

Di.flittaiion     ovens  ;     Process    and     apparatus    for 

introducing  compressed  coal  into .     F.  Heide- 

rich.     Fr.  Pat.  470,21(i.  Jfarch  28,  1914.     Under 
Int.  Cony.,  .Sept.  1.5.  1913. 

The  coal  is  compressed  into  a  block  by  two 
vei'tical  plates  mounted  above  the  oven,  which 
alternately  approach  and  recede  from  one  another. 
The  compressed  block  is  dropped  through  a  vertical 
conduit  into  the  oven. — W.  F.  F. 

Gas  producers.     H.   J.    Green,   Birkenhead.     Eng. 
Pat.   17,087,  July  27,   1914. 

The  fuel  is  fed  in  small  regulated  charges  by  a 
reciprocating  ram  into  the  liigh  temperature  zone 
of  the  producer,  and  is  rotated  by  a  rotfvry  grate. 
Secondary  air  inlets  arranged  about  the  high 
temperatiu'e  zone  may  be  used  with  inferior  fuel, 
and  the  upper  part  of  the  producer  may  be  rotated 
ill  the  same  direction  <as  the  grate,  suitable  water 
seals  being  provided  Ijetw  een  the  fixed  and  movable 
parts.— W.  F.  F. 

Gas-icashing.  H.  A.  Brassert  and  C.  J.  Baxon, 
Chicago,  111.  LT.S.  Pat.  1,123,232,  Jan,  5,  1915. 
Date  of  appl.,  Oct.  15,  1913. 

A  GAS-WA.siiTNO  tower  contains  a  number  of  super- 
posed, horizontal  dishes  each  provided  with  a  per- 
forateil  annular  plate  through  which  water  passes, 
,and  gas  apertures  are  arranged  alternately  within 
and  without  the  perforated  annulus  in  adjacent 
dishes,  so  that  the  gas  in  passing  upwards  from  one 
dish  to  the  next  traverses  the  water  stream.  A 
spiral  is  placed  in  the  gas  outlet  of  the  uppermost 
dish  in  order  to  impart  a  rotary  motion  to  the  gas 
and   thus   remove   suspended    particles   of   water. 

— W.  F.  F. 


Gaseous  fuel  ;  Production   of  - 


-  from  liquid  fuel. 


A.     W.     Southev,     London.     Eng.     Pat.     5331, 
March  2,  1914. 

Liquid  hydrocarbons  of  high  flash  point  are 
sprayed  into  the  base  of  a  vertical  chamber,  into 
which  sufficient  air  is  introduced  for  partial  com- 
bustion. Air  to  be  carburetted  is  drawn  through 
tlie  heated  spray  at  a  point  above  that  at  \\hich 
the  flame  is  extinguished  by  lack  of  air.  (See  also 
Eng.  Pat.  40013  of  1913;  this  J.,   1914,  411.) 

— W.  F.  F. 

Mctluine ;     Production    of   frovr    a    gaseous 

mixture  sucfi  as  water-gas,  by  the  action  of  steam 

in   the  presence  of  lime   [or  other  catalysts].     L. 

\'ignon.     First   Addition,    dated    July   8,    1913, 

to  Fr.  Pat.  469,907,  June  2,  1913. 

Water-gas    mixed    with    steam    is    passed    over 

catalysts    such    as    iron    filings,    copper    turnings, 

silica,  magnesia,  or  alumina  at  550° — 1200°  C,  in 

place   of   lime,    whereby    methane    (3-3 — 1-3%)   is 

produced,    the    proportion    of    carbon    monoxide 

reduced,  and  that  of  hydrogen  increased. — W.  F.  F. 

Gas ;     Process    and    apparatus    fur   purifying    and 

cooling .       Poetter.   fct.  ni.   b.  II.       Fr.  Pat. 

471,007,  April  10,  1914. 

The  gas  to  be  waslied  travels  first  against  and  then 
with  cooling  and  washing  water  sprayed  from  a 
central  distributor,  being  directed  in  its  path  by 
partitions  attached  respectively  to  the  horizontal 
casing  and  to  the  central  shaft  and  a  sleeve  thereon. 
The  partitions  attached  to  the  shaft  and  the  sleeve 
are  connected  by  longitudinal  rods,  forming  two 
or  more  cylindrical  cages,  of  which  adjacent  ones 
revolve  in  opposite  directions. — W.  F.  F. 
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Suliihttr   tind  cyanogen  ;    Exlraclion  of 


from 


the    qascs    rrgiiltini)    from    rottl    ilisiilhition.     E 
(is.-I.'t     anil     C.     i)ff;uidc.      Fr.     Tat.     471,231. 
April  22.   1911.       I'lider  Int.  Conv..  .Mnv  2  and 
Aiijr.  <■>,   1013.  an.l  March  13,   1911. 

TiJK  li\(lrosen  sulphide  and  i  yanojron  ioni]>oiinds 
aiv  ii-nioved  from  tin-  gas  \>y  means  of  fiiric 
hydroxide  suspended  in  a  liiiuid.  the  ferric 
hydroxide  being  subsequently  regenerated  by  a 
current  of  air.  When  regeneration  in  this  way  is  no 
longer  elTective,  the  piu'ifying  material  is  treated 
with  sulphuric  or  hy<h-ochloric  acid,  which  dissolves 
all  but  free  sulphiu'  iind  ferrocyanides.  Sulplinr 
is  recovered  from  tin-  i-esidue  by  dissolving  the 
ferro-  and  ferri-cyanides  in  an  alkali,  while  ferric 
hydroxide  is  recovered  from  tlie  liquor  by  pre- 
cipitation with  ammonia  and  used  over  again. 
Ammonia  may  be  recovered  from  the  alkaline 
feri-o-  and  ferri-cvanide  .solution  by  treatmi-nt  with  | 
lime.— W.  F.  F.  "  i 

Hydrocarbon    oila  :     I'roress   for    the    trcnlment    of 

hcavri .        [Muhiiui     i/dKniiue.]       T.     Mvei-s. 

Bournemouth.     Eng.  I'at.  li),:«)l.  Aug.  27,  1913. 

'  .  ! 

He.wy  hydrocarbon  oil  is  agitated  with  lime-water 

and  a  relatively  small  amount  of  an  ahuninium 
s<ilt.  such  as  alum,  the  mixture  is  allowed  to  settle. 
the  aqueous  laver  drawn  olT.  and  the  residual  oil 
filtered.— F.  Sodx. 

Hydrocarbon    liquid   nuil^ihlr   for    use    in    internal 

foinbiistion  cn^inea  :    Method  of  mnkini/  a .  I 

I),     n.    .Mc.\rihur.    Assignor    to    E.    W.    Tait,  t 

Bra^Uord,    I'a.     I'.S.    I'at.    1.119,974.    Dec.    8,  I 

191 1.     Dat*  of  appl.,  June  28,  1913.  j 

Co>ll>RK.s.SED    natural    ga.s   and    ;v   higher    paraffin    I 
which  ha.s  been  atomised  or  vaporised  and  com-    1 
pressed  at  a  greater  pressure  than  the  natural  gas,    j 
..are  maintained  at  a  suitable  temperatiU'C  by  utilis- 
ing the  heat  of  compression,  and  then  mixed  to-    j 
gether.  the  mixture  being  cooled  to  t>btain  a  liquid 
of  lower  specific  gravity  than  that  of  the  higher 
paraflin  employed. — F.  Soi).\.  ' 

Hydrovarbont  ;    Production  of  liyhl from  tieary    \ 

hydrocarbons.     F.    Bergius.      Vv.    I'at.     170.551,    j 
April  0,  1914.      Under  Int.  Conv.,  .Alay  5.  1913. 

Heavy    hydrocarbons    [e.g..    petroleiun    oils,    tar   I 
■oils,  residues,  etc.)  are  subjected  to  the  action  of    ' 
hydrogen,  nitrogen,  carbon  monoxide,  or  methane 
under  pressure  {e.y..  109  atmospheres),  while  heated 
to  below  420'  t".— W.  E.  F.  r. 

Shtde    oils;     Process    of    desulphurisiity    sulphur- 
bearing  .     W.    A.    Hall,    New    York.      Eng. 

Fat.  2tl,756,  Nov.  21,  1913. 

Oil  from  Kimmeridge  and  like  shale  is  cliiirged 
with  sulphur  dioxide  and  distilled,  and  suspentled 
sulphur  is  separated  from  the  distillate,  for  example 
by  filtration.  The  .sulphur  still  present  in  the 
<listi!lat«'  can  now  be  largely  or  wholly  removed 
hy  known  methods,  for  example  by  the  Fraseh 
process. — F.  Sodx. 

[Hydrocarbon]  oil  ;    Trenliny  [removing  icnler  froyn] 

.     J.  A.  Uubb.s.  Lf>s  Angeles,  t"al..  Assignor 

to  National  Ilvdrocarbon  Co.  U.S.  Pat. 
1.123,.502,  Jan  5,  1915.  Date  of  appl.,  Nov.  20, 
1909. 

Emvlsified  hydrocarbon  oil.  containing  at  least 
o  %  of  water,  is  passed  continuously,  imder  ])ivssure, 
fir^t  tlirough  a  relatively  constricted  conduit,  and 
then  tlirough  a  larger  one.  in  each  of  which  the 
temperature  is  raised  appioximately  to  the  boiling 
point  of  water  under  such  pressure.  The  pressure 
is  produced  solely  by  the  vapours  generated  from 
the  oil  \mder  treatment.  The  stream  of  oil  is  then 
cooled,   relieved  of  pressure,  and  sulmiitted   to  a 


gravity-separating  operation.     The  steam  and  oil 

vapoius.  evolveil  during  the  heating,  are  condensed, 
and  the  lloating  laver  of  oil  is  removed  and  added 
to   the   main   bulk."-B.  N. 

Petroleum  :     Decolorisation    and    deodorisaiion     of 

.     Soc.    Le    Terebinto.     Fr.    Pat.    471,253, 

July  5,    1913. 

Petrolkum  is  treated  successively  with  sulphur'c 
a;id.  a  mixtuie  of  the  latter  and  sulphuric  anhy- 
dride in  e(nial  parts.  j)owderi'd  aluniitiium  <liloride, 
calcium  chloriile,  and  :\  ililut<'  solution  of  sodium 
hydroxide.— W.  E.  F.  1". 


Briquettes  :      Ma>nifucliire    oj 


tram     .tuitable 


briiiuette  nuilcrials.     ('.  Fohr,  Munich,  Oeimany. 
U.S.    Pat.    1.123,719.    .Tan.    5.    1915.      Dale    oi 
appl.,  July  24,    1013. 
See  Ger.  Pat.  203,153  of  1912  ;   this  J.,  1913,  901. 

Temperature  of  combustion  ;    Process  of  regulating 

the    .      A.     ti.     Gla.sgow,     Bichmond,    Va.. 

U.S.A.     From  J.  M.  Busbv  and  J.  H.  Taussig. 

Philadelphia,   U.S.A.     Eng.    Pat.    12,25t>,    May 

IS,  1914. 
SeeU.-S.  Pat.  1,110,091  of  1911  ;  this  J..  1914, 1001. 

Gas   producers.     TI.    F.    .Smith.    Lexington,    Ohio. 

LT.S..\.     Eng.  Pat.  11,247,  May  0,   1914. 
See  U.S.  Pat.  1,098.059  of  1914  ;  this  J.,  1914,  782. 


Gas  :   Process  for  purifying  - 


A.  G.  Gla.sgow, 


Richmond,  Va..  U.S.A.     From  C.  J.  O'Donnell 
and    A.    F.     Kunberger.    Philadelphia,     U.S..'\. 
Eng.  Pat.  12.403,  May  20.  1914. 
See  U.S.  Pat.  1.105.57S  of  1914  ;  this  J.,  1914,  911. 

Ammoniacal    liquors    from    gas-irort.:i  :     Treatme)it 

of .     Berlin-Anhaltische  Maschinenbau  A.  G. 

p'irst  Addition,  dated  March  2.  1914.  to  Fr.  Pat. 

470.117.    Feb.    28.     1914.     Under    Int.    Conv.. 

Oct.  24,  1913. 
See  Ger.  Pat.  272.985  of  1913  ;   this  J.,  1914.  685. 


Ammonia  ;     Sej)aration    of  - 


from    gases    [coal 


gas.  etc.].     J.  Marr.     Fr.  Pat.  470,090,  April  8, 
1914. 
See  Eng.  Pat.  0291  of  1913  ;    this  J..  1914.  472. 

Manufacture  of  hi/drogen  [from  icatcr-gas,  producer- 
gas,    eic.]'.     Eng.    Pat.    ()470.     See    VII. 

Purification  of  pelroUum  and  its  distillates  [and 
lignite  tar  mis].     Ger.  Pat.  277,288.     Sec  III. 

Proccis  of  oblaining  fertiliser  [from  the  products 
of  comhu-vtion  from  gas  engines].  U.S.  Pat. 
1,122,923.     Sec  XVI. 

Dri/ing  and  gasification  of  sludge  from  the  rlarifica- 
iion'  of  uasle  liquids.  Fr.  Pat.  470.848.  See 
XlXn. 


lie-  DESTRUCTIVE  DISTILLATION ; 
HEATING:     LIGHTING. 

Liquids  of  constant  boiling-point,  for  use  in  constant 
temperature  healing  baths.  .\.  Golodetz.  Chem.- 
Zeit.,  1914.  38,  1253. 
Ix  the  following  list  two  cla.s.se.s  of  liquids  with 
coiLstant  boiling-points  are  included  : — (1 )  mixtures 
in  definite  proportions  of  two,   or  three,   miscible 
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cl.  III.— tar  and  tar  products. 
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liquids  ;  (2)  heterogeneous  mixtures  (in  any  pro- 
portion provided  two  liquid  pliases  are  present)  of 
two  imniiscilile  liquids.  Tlie  boiling  points  given 
are  the  temperatures  of  the  vapours  when  the 
liquids  are  in  ebuUition. 


B.pt. 

°c. 


3.3 

36-5— 37-5 

38 

39—40 

42-5 

63-5- -54-5 

55-& 

53 

59—59-5 

62 

6-1-S 

68 

71-5 

71-8 

79-5 

84-5 

87-7 

91—91-5 

92-5 

94—94-5 

95 

98-5 

99 

104 

113—113-5 

121—122 

125—126 


Composition  of  liquid. 


Water  and  ether  (heterogeneous) 

Aleohol  (3)  anti  ethyl  bromide  (97) 

Carbon  bisulpliide  (87)  and  methyl  alcohol  (13) 

Carlioii  bi-iul|'liiile  (71)  and  methyl  .acetate  (29) 

Carl.!iii  biMili  liide  (01)  and  alenhni  (9) 

diethyl  aleohol  (121  and  eliloroform  (88) 

Mctliyl  alcohol  (20-6)  and  carbon  tetraelilcride  (79-4) 

Bletliyl  alcohol  (38-4)  and  benzene  (61-6) 

Alcohol  (6)  and  chloroform  (94) 

Methyl  alcohol  (47)  and  ethyl  acetate  (53) 

Uenzene  (74-1),  alcohol  (18-^-)  and  water  (7-4) 

Alcoliol  (32-4)  and  benzene  (C7-0) 

Alcohol  (31)  and  ethyl  acetate  (69) 

Carbon  tetrachloride  (77-15)  and  alcohol  (22-85) 

Benzene  (90-5)  and  isobntyl  nlcohr.I  (9-5j 

Water  and  toluene  (heterogenec-jsi 

Water  (28-3)  and  propyl  alcoh--l  (71-7) 

Propyl  alcohol  (53)  and  toluene  (47) 

Water  (41)  and  p.vridine  (5y) 

Water  and  turpentine  (heterogeneo-js) 

Water  (7)  ancl  chloral  (93) 

Water  and  ethylaniline  (heterogeneous) 

Water  and  diethylaniline  (heterogeneous) 

Toluene  (70)  and  acetic  acid  (30) 

Acetic  acid  (27)  and  xylene  (73) 

Amyl  alcohol  (30)  and  ethylene  dibromide  (70) 

Amyl  alcohol  (52)  and  m-.\ylcne  (48) 


-E.  W.  L. 


Carbons    for    electric    Vighiinr;.     Board    of    Trade 
Bulletin  No.  82. 

The  value  of  carbons  for  electric  lighting  exported 
from  Germany,  Austria-Hungary,  and  the  tlmted 
Kingdom,  to  all  destinations  was  as  follows  : — 
Prom  Germany  (1912)  :  carbon  sticks  for  electrical 
arc  lamps,  £451,400  ;  electrode  carbons,  carbon 
tlu-eads  for  electrical  illuminating  appliances, 
carborundum  articles  other  than  grinding,  pohsh- 
ing  and  whet  stones,  and  other  articles  of  plastic 
carbon  or  gas  carljon  (retort  graphite),  £90,200  ; 
total,  £541, COO.  From  Austria-Hun.gary  (1913): 
carbons  for  ligliting  purposes,  less  than  1  kilo, 
per  metre,  etc.,  £48,175  ;  from  the  United  King- 
dom (1913)  :  electrical  carbons,  £10,0(54.  The 
figures  for  Germany  include  the  value  of  carbons 
exported  to  the  United  Kingdom  (£90,(i50),  and 
to  Austria-Hungary  (£45,400),  and  tliose  for 
Austria-Hungary  include  exports  to  Germanv 
(£21,500),  and  to  the  United  Kingdom  (£9,200). 
British  exports  of  carbons  to  Germany  and  Austria- 
Hungary  are  negligible.  The  piincipal  destinations 
of  German  carbons  were  the  United  States,  France, 
Belgium,  Italy,  Norway,  Argentine,  Russia,  and 
Holland,  and  of  Austrian  carbons,  Italy,  Rou- 
mania,  Belgium,  and  France. 

In  view  of  the  large  quantities  of  coal  annually 
carbonised  in  the  United  Kingdom  at  gasworks 
and  coke  ovens,  there  would  seem  to  be  a  distinct 
possibility  of  diverting  a  large  portion  of  this  trade 
to  the  United  Kingdom.  The  maximum  .amount 
of  the  export  trade  in  carbons  for  electric  lighting 
which,  under  present  circumstances,  might  be 
diverted  to  Briti.sh  manufacturers  is  about  £100,000 
in  the  United  Kingdom  market  and  about  £423,000 
in  Colonial  and  neutral  markets. 

Patents. 

Glotcer  for  electrical  incandescent  lamps.  O.  M. 
Thowless,  Newark,  N.J.  U.S.  Pat.  1,123,625, 
Jan.  5,  1915.     Date  of  appl.,  .Ian.  20,  1911. 

PiL.\MENTS  composed  of  metalUc  particles  and  a 
volatUe    binding    material,     are    subjected    to    a 


gradually  increasing  temperature  until  the  binding 
inaterial'  is  eliminated  and  the  metallic  particles 
are  fritted  together.  They  are  then  heated  elec- 
trically above  the  softening  point  of  platinum  in 
a  vessel  exhausted  of  air,  and  a  mixture  of  tungsten 
hexachloride  vapour  and  hydrogen  is  admitted. 
A  coating  of  tungsten,  by  means  of  which  the 
resistance  is  equalised,  is  deposited  on  the  fila- 
ments.— B.  N. 


Ill— TAR  AND  TAR  PRODUCTS. 

Tars,  Uar]  oils,  and  pitches  ;   Determination  of  the 

specific  gravity  of .     J.  M.  Weiss.     J.  Ind. 

Eng.  Chem.,  1915,  7,  21—24. 

For  oils  a  standardised  hydrometer  is  recom- 
mended :  for  creosote  oil  and,  if  great  accuracy 
is  not  required,  also  for  light  oils,  the  value  at 
15-5°  C.  is  calculated  from  that  obtained  at  a 
liigher  temperature  by  the  formula  :  sp.  gr.  at 
15-5°/15-5''C.  =  sp.  gr.  at  X^/lo-S"  C. -fO-0008 
(X° — 15-5°).  For  values  obtained  with  a  pykno- 
meter,  sp.  gr.  bottle,  or  Westphal  balance,  the 
temperature  correction  formula  is :  sp.  gr.  at 
15-5°/15-5°C.  =  sp.  gr.  at  X°/X°x  sp.  gr.  water 
atX°/15-5°C.  -f  00008  (X° — 15-5").  For  smaller 
quantities  of  oil  than  100  c.c.  a  Westphal  balance 
is  reconomended,  with  a  special  plummet  for 
quantities  less  than  20  c.c.  In  the  case  of  tars  and 
pitches,  a  platinum  pan  with  supporting  wires 
joined  together  at  their  upper  ends  and  formed  into 
a  hook  is  used,  and  is  suspended  from  the  balance 
by  a  waxed  silk  thread.  It  is  weighed  in  air  and  in 
water  at  15-5"  C,  first  empty  and  then  fiUed  with 


the  sample.     The  sp. 


where 


(b+c)—{a+d)' 
a  and  6  are  the  weights  of  the  pan  in  air  and  in  • 
water  respectively  and  c  and  d  are  the  correspond- 
ing weights  of  the  pan  plus  sample.  Selected  pieces 
of  pitch  may  be  used  or  the  sample  may  be  melted 
and  cooled  slowly  under  slight  pressure  to  prevent 
the  formation  of  voids  in  the  interior. — A.  S. 

Toluene  in  commercial  toluol ;  Determination  of  the 

percentage    of .      H.    G.    Colman.    J.     Gas 

Lighting,  1915,   129,  196—198. 

From  a  large  number  of  distillations  of  mixtures  of 
known  amounts  of  pure  benzene,  toluene,  and 
xylene,  the  following  process  has  been  worked  out. 
A  standard  Engler  100  c.c.  distillation  flask  is 
used,  having  the  following  dimensions  : — diam.  of 
bulb  6-5  cm.,  length  of  neck  15-0  cm.,  diam.  of 
neck  1-6  cm.,  length  of  side  tube  10-0  cm.  and 
angle  of  side  tube  75".  The  flask  and  condenser 
are  first  rinsed  out  with  a  little  of  the  sample  and 
allowed  to  drain,  and  then  100  c.c.  of  the  .sample  is 
poured  from  a  graduated  100  c.c.  cylinder  into  the 
flask.  An  accurate  thermometer  registering  from 
50"  to  150"  C  and  divided  into  j  degrees  is  fixed 
in  the  neck  of  the  flask  with  the  top  of  the  mercury 
bulb  just  below  the  level  of  the  side  tube.  The 
flask  is  heated  by  a  naked  flame  provided  with  a 
wire  gauze  screen  to  protect  the  bulb  of  the  retort 
and  the  flame  from  draughts.  The  side  tube  is 
connected  with  an  18-in.  Liel)ig  condenser  and  the 
distillation  is  carried  out  at  the  rate  of  two  drops 
per  second  from  the  end  of  the  condenser.  The 
distillate  is  received  in  a  graduated  100  c.c. 
cvlinder  and  the  number  of  c.c.  distilling  respec- 
tively below  105°  C,  between  105°  and  117"  C, 
and  above  117°  C,  are  noted.  As  each  point  is 
reached  the  flame  is  removed  and  the  condenser  is 
allowed  to  drain  before  reading  the  volume.  The 
total  distillate  should  measure  at  least  99-5  c.c. 
The  percentage  of  toluene  is  found  from  the 
accompanying  table. 
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Cl.  iil— tar  and  tar  products. 


[Feb-.  27,  laii. 


The  figure  correspondiiia:  with  the  number  of  c.c. 
(iistilling  below  105°  C'  is  found  in  the  bottom 
horizontal  line  and  that  correspondinr;  with  the 
number  of  c.c.  distilling  above  117"  C.  in  the  outer 
vertical  column.  The  number  which  is  found  at 
the  intersection  of  vertical  and  horizontal  lines 
Iroui  these  points  represents  the  percentage  of 
toluene  in  the  sample.  The  table  oiily  holds  good 
for  samples  containing  between  oO  and  7.5%  of 
toluene.  Other  samples  nuist  be  mixed  with 
benzene,  toluene,  or  xylene  before  distillation. 
In  the  case  of  samples  yielding  less  than  5  %  belovr 
105°  C,  90  c.c.  is  mixed  with  10  c.c.  of  pure 
benzene  ;  with  those  Yielding  less  than  o%  above 
117"  C,  00  c.c.  is  mixed  with  10  c.c.  of  xylene 
boiling  at  K'.fj  to  14S  '  C.  ;  with  those  yielding  less 
than  o",,  both  below  105'  and  above  117°  C,  80  c.c. 
is  mixed  with  10  c.c.  of  benzene  and  10  c.c.  of 
xylene  ;  with  those  yielding  more  than  i>0%  above 
117''C.,  80  c.c.  is  mixed  with  20  c.c.  of  pure  benzene, 
and  with  samples  yielding  more  than  oO°'„  below 
105°C.,  SO  c.c.  is  mixed  with  20  c.c.  of  pure  toluene. 
If  the  sample  contains  traces  of  paraffins,  100  c.c. 
is  fractionated  from  a  round  fla,sk  provided  with  a 
Young  tweh-e-bulb  "  pear  "  column  and  the  sp.  gr. 
of  the  portion  distilling  between  107°  and  115°  C.  is 
determined.  For  every  0001  that  the  sp.  gr. 
found  is  below  0-808,  a  reduction  of  0-75  %  is  made 
in  the  percentage  of  toluene  found. — W.  H.  C. 


Toluene;      Supply     of  ■ 


Feb.  9  and  16,   1015. 


Gas     Lighting, 


Speaking  at  a  meeting  of  representatives  of  the 
gas  industry,  held  in  ^lanchester  on  Feb.  5th, 
Mr.  jMacintosh  Williams  said  that  he  was  present 
on  behalf  of  the  War  Office  Connnittee  on  the 
Supply  of  High  Explosives.  The  Government 
was  requesting  the  larger  gas  undertakings  to 
wash  the  toluol  contents  out  of  their  gas,  and, 
in  case  of  need,  replace  the  toluol  contents  with 
lienzol  to  preserve  the  illuminating  and  the 
calorific  power.  The  War  Office  proposed,  at 
first,  to  seek  the  assistance  of  those  who  were 
carbonizing  80,000  or  90,000  tons  of  coal  per 
annmn.  The  Government  suggested  that  they 
should  suijply  the  plant,  and  pay  for  the  cost 
of  erection  and  all  expenses  in  connection  with  it  ; 
t'.iat  a  small  percentage  on  the  working  expenses 
CDnnected  with  extracting  the  tohiol  should  form 
the  profit,  and  that  their  profit  should  increase 
ill  proportion  to  the  percentage  of  toluol  supplied, 
having  regard  to  the  total  percentage  of  toluol 
which  might  exist  in  the  particular  gas.  The 
Government  proposed  a  minimum  of  5  °o  on  the 
working  expenses  for  up  to  70  %  of  the  total  toluol 
contents,  and  a  further  2i°„  on  the  working 
expenses  for  each  5  %  additional.  The  Birming- 
ham Corporation  had  made  some  experiments 
already  with  regard  to  the  matter,  the  results  of 
which  were  open  for  any  who  were  willing  to  take 
the  matter  up  for  the  Goveriunent.  They  thought 
that  if  the  wash-oil  employed  for  washing  or 
scrubbing  the  gas  was  flist  of  all  pre-benzolized, 
then  the  wash-oil  would  only  take  up  the  toluol 
contents  of  the  gas  and  leave  the  benzol  contents 
of  the  gas  to  a  certain  extent  intact.  If  the  oil 
were  pre-benzolized  to  the  extent  of  '>%,  it  was 
possible  to  extract  nearly  80%  of  the  toluol,  and 
leave  over  two-thu'ds  of  the  benzol  still  in  the  gas. 
Dr.  W.  B.  Davidson,  of  Birmingham,  has 
sketched  a  plant  suitable  for  use  in  a  works 
cai'bonising  about  800  tons  of  coal  per  day.  The 
ilebenzolised  oil  from  the  crude  still  is"  mixed 
with  a  small  quantity  of  benzol  (say  i  to  5%  by 
vol.).  and  pumped  at  the  rate  of  about  1300  galls, 
per  hour  through  scrubbers  (two  sets  of  three  in 
series.)  The  oil  now  runs  to  the  store-tank 
whence  it  is  pumped  continuously  at  the  rate  of 
about  1300  gallons  an  hour  through  a  heater,  where 
heat    interchange    takes   place    between    the    cold 


oil  and  the  hot  oil  leaving  the  crude  still  ;  then 
tlirough  an  exhaust  steam-heater  and  a  super- 
heater (containing  a  closed  high-pressure  steam- 
coil)  to  the  crude  still,  where  it  falls  fro:-n  tray 
to  tray  to  the  lowest  compartment,  meeting  a 
current  of  liigh  temperature  steam,  which  deprives 
it  of  its  crude  benzol.  The  hot  debenzolized 
oil  is  drawn  off,  preferably  by  gravity,  and 
caused  to  flow  first  through  the  heater,  and 
afterwards  through  a  water  condenser  t'>  the 
store-tank.  The  crude  benzol  vapours  and  steam 
are  condensed  in  a  second  water  condensei'. 
The  condensate  flows  to  a  receiver,  whence  it 
passes  tlu-ough  a  separator.  A  charge  of  about 
1600  gallons  of  crude  benzol  is  pumped  daily 
into  the  intermediate  still  (either  of  the  Heckmanii 
or  the  Savalle  type),  wliere  it  is  distilled  by  steam 
with  the  production,  firstly,  of  commercial  benzol  ; 
econdly.  commercials  toluol  ;  thirdly,  residual 
xylol  and  heavier  oils.  The  commercial  benzol 
is  mixed  with  the  wa.sh  oil.  together  with  an 
additional  cjuantity  corresponding  to  the  amount 
of  toluol,  etc.,  permanently  removed  from  the 
gas.  The  commeieial  toluol  is  re-distilled  in  a 
second  still  of  the  Heckmann  or  Savalle  type,  in  a 
central  works,  for  the  production  of  pure  toluol. 
If  the  wash  oil  contains  much  naphthalene,  it 
may  be  necessary  to  retiu'u  the  xylol  to  the  gas, 
to  prevent  naphthalene  .stoppages  in  the  district 
services.  Gas  oil  will  probably  prove  the  most 
suitable  oil  for  washing  piu'poses,  as  it  is  generally 
ready  to  hand,  contains  no  naphthalene,  anil 
readily  absorbs  crude  benzol.  The  oil  may  be 
worked  up  to  a  high  degree  of  saturation  without 
appreciable  loss  of  toluene  :  a  considerable  pro- 
portion of  the  benzene,  which  is  more  difficult 
to  catch,  going  forward  in  the  gas. 

Phenol  from   chlorobenzene  ;     Preparalio>i   of . 

K.   H.   Meyer.     Chem.-Zeit.,    1914,    38,  1010. 

Phenol  is  formed  when  chlorobenzene  is  treated 
with  strong  alkalis  in  an  autoclave  under  a  pressure 
of  200  to  300  atmospheres,  the  j-ield  being  about 
96  %  of  that  required  by.  theory." — W.  P.  Si 

Xilro-conipounds ;     Precautions    in    the    industrial 

preparation  of [in  (iermany].     Chem.-Zeit., 

inu.    38,   121S.     (See  also  this  J.,    1911,   376, 
712). 

The  following  provisions  are  to  be  ofiicially 
enforced  in  the  construction  of  aU  German  works 
for  the  manufacture  of  nitrol)enzene  and  similar 
products:  (1)  Undue  accumulation  of  material 
and  crowding  of  the  working  staff  must  be  avoided. 
(2)  Large  quantities  of  the  raw  materials  must  not 
be  brought  into  reaction  simultaneously  :  the 
nitrating  apparatus  should  be  examined  methodic- 
ally eacli  time  before  use,  since,  for  instance,  the 
unsuspected  presence  of  acid  may  lead  to  accidents. 

i  (3)  Isolation  of  the  various  parts  of  the  apparatus 
is  desirable.  (4)  The  nitrating  apparatus  must  be 
provided  with  an  outlet  capalile  of  conducting 
the  appreciable  amounts  of  hydrocarbon  which 
may  be  generated  to  a  sufficient  height  above  the 
roof.  (5)  Precautions  must  be  taken  not  to  intro- 
duce the  acid  until  the  stu'rer  has  been  set  in- 
motion.  (6)  Some  device  must  be  adopted  to 
show  that  the  liquid  is  in  motion.      (7)   In  con- 

,  tinuous  working,  i.e.,  when  measured  quantities 
of  nitrating  acid  and  hydrocarbon  are  allowed  to 
interact,  certain  modifications  of  these  niles  are 
permissible. — J.  K. 

Comparative  toxicity  of  coal  tar  creosote  and  creosote 
distillates  and  of  indiindual  constituents  for  the 
marine  wood  borer,  Xylotrya.  Shackell.    See  IX. 

Rccorcry  of  naphthalene  from  pastes  for  the  manu- 
facture of  artificial  coal.     Mayer.     Sec  11a. 
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I'.VTKNTV. 

Prlrolriiiii  and  i/«-  diiilUlales  land  liijnilc  lor  oiU]  ; 

Puriffalioii  of evpfcialh/  tn  separalr  aromatic 

(iiirf  II Hxaliiralcd  heavy  hi/drocarhons.  Allgoiiiciiio 
(Jos.  f.  Chein.  Iiulustrie  in.  1>.  11.  (!or.  Tilt. 
•2",2SA.  Nov.  1.5,  1012.  Addition  to  Glt.  Tat. 
210,1,')!). 
TiiK  proc€«>s  of  refining  petrolpiun  or  its  distillates 
by  I i-oat mfut  with  liqiioHod  sulplmr  dioxido,  dos- 
oiilicl  in  tin-  iliii-f  pat<-nt  (this  .1..  l!M(l.  Ill)  is, 
atiordinR  to  the  presi'iil  patent,  apjilioil  to  hirnile 
t«ror  tar  oils.  By  treating  in  this  way  the  fiaction 
from  lignite  tar  known  as  gas  oil,  the  aromatic 
hydroearhons  arc  removed,  and  a  residvie  is  left 
whieh  gives  a  larger  yield  of  gas  of  better  (jiiality 
than  that  obtained  from  the  untreated  oil.  In 
a  similar  manner  the  solar  oil  fraetimi  yields  a 
product  whicli  requires  much  less  sulphuric  acid 
when  treated  for  the  production  of  colourless 
vaseline  oil. — A.  S. 

Treatino  [hydrocarbon]  oil  [to  remove  tvalcr],     U.S. 
Pat.   1,123,502.     Sec  II.\. 

Process  for  obUtinituj  VkjM  hydrocarbons  from  heavy 
hydrocarbons.     Fr.      I'at.      170,551.     Sec  II.\. 


IV.     COLOURIKG  MATTERS  AND  DYES. 

British  dyes. 

A  circular  has  been  issued  by  the  t'ouimitte<i 
appointed  by  users  of  dyes  (.see  this  .T.,  1915,  73), 
giving  fuUerdetails  of  the  modified  scheme  for  the 
manufact\ire  of  dvestuIVs  in  Great  Britain  (see 
this  J.,  1015,  133).  The  capital  will  be  issued 
in  shares  i>f  £1  each,  of  which  2s.  lid.  will  bo 
payable  on  application  and  2s.  (id.  on  allotment. 
The  subscription  of  the  share  capital  is  invited 
fi-oni  users  of  dyes  and  all  othei's  directly  or 
indirectly  interested.  Calls  will,  if  found  necessary, 
be  miule  fi-om  time  to  time,  at  intervals  of  not  less 
than  three  montlts,  and  of  not  more  than  ."is.  per 
shai-e,  but  it  is  believed  that,  with  the  (Joverument 
assistance,  payments  beyond  the  5s.  payable 
on  application  and  allotment  will  not  be  needed 
for  some  time.  The  terms  of  the  agreement 
with  users  have  now  been  nvodified  so  that  no  user 
signing  it  will  be  obliged  to  take  the  company's 
pi-oducts  unless  they  are  "of  good  (|UiUity  and 
suitable  for  the  purposes  of  the  customers  business 
and  at  i-easonable  prices,"  while  in  the  event  of 
dispute  ius  to  what  are  "  reasonable  prices,"  the 
cjuosfion  shall  be  referred  to  a  referee,  who  shall 
'■  have  regard  to  all  the  eircum.stances,  including 
the  fair  current  prices  at  whi<-h  dyes  are  being 
.sold  by  other  suppliei-s."  It  is  bi-lieved  that  these 
nxxiifications  will  remove  the  opposition  to  the 
agreement  previously  submitted  for  signal  ur<'. 
The  directors  will,  in  the  first  place,  consider  the 
purchase  of  the  business  of  Head  Ilolliday  and 
Sons,  Ltd..  for  which  an  option  has  been  obtained, 
and  they  will  continue  negotiations  with  other 
dye-producing  firms.  Xegotiations  have  taken 
place  with  the  Sociot<5  poiu-  I'lndustii'-  Chimiinie  a 
Bale  and  the  Clayton  Aniline  Co.  (which  is  owned 
by  the  .Soci6t(5),  and  it  is  believed  that  arrange- 
ments can  be  ma<le  to  purchase  from  the  latter 
imdertaking  and  to  seciu-e  a  supply  of  dyes  from 
Switzerlanil  on  a  coitsiderable  scale,  which  will 
go  far  in  relieving  the  situation. 

The  Articles  of  A.ssociation  of  the  coniijany 
will  contain  jxjwere  to  appoint  a  conunittee  of 
experts  convei'sant  with  the  dyeing  tra<le  anil 
its  wants,  to  advLse  the  directors  what  dyes 
are  to  be  made,  and  where,  and  in  wliat  quantities. 
The  agreenients  for  the  company  to  take  over 
existing  dye  undertakings  will  pi-ovide  for  the 
retention  of  their  i-espective  chemists  and   statTs 


by  the  new  company.  I'ntil  the  company  is  in  a 
position  to  siipjily  all  the  ilvi'  requirements  of  the 
cotmlry,  those  <lyes  wlii'li  it  can  manufacture 
will  \k-  prinutrily  appropriated  for  supplying 
the  wants  of  I  base  shareholders  who  have  entered 
into  contracts  to  take  the  dyes.  .V  print  of  th<^ 
l-cvised  form  of  agreement  is  appended  to  tlu; 
circular.  The  ollices  of  the  Committee  ai-c  at 
7,  Norfolk  Street,  Alauchester. 

PATEXTrJ. 

Colioirlii;/   m:itlrrs    of   the    Diamine    Green    claf-s  ; 

I'rori\s.i    for    jirriiarim/    iieii' .     Iv.     Cassella 

und  Co."  Vv.  Pat.  170.300,  June  13,  1913. 
Pyesti'FFS  of  the  Diamine  (ireen  series,  not  afi'ected 
in  sliade  by  copper,  are  produced  from  diamines, 
sui'h  as  bi^nzidine  and  tolidine.  employing  2-iiaph- 
thylamine-l.y-disulphonic  a(  itl  as  middle  com- 
ponent.— G.  II.  F. 

Vat  dycstiifff!  of  the  nii)>lilUiili'iii'  .trrir.'s.      Hadisclu? 

.\niiin    und    Soda     Falirik.      Kr.     Pat.    d70,5(iO. 

\]}i-\\  (i.   1011.      Cnder  Int.  Conv.,  June  13  and 

25,  1013. 
.Ski-  tier.  Pats.  270.357  and  27ti.35S  of  1913  ;  this 
.T..  1911,  1015.  Halogen  derivatives  of  these 
dyestulTs  are  obtained  by  using  halogenated 
naphthalene-1.8-dicarboxyIie  acid  imines  or  the 
products  obtained  by  treating  halogenated  acc- 
naphthcnequinones  with  hydroxylamine,  or  by 
treating  with  halogens  the  dyestviffs  already 
described. 

Vat  dycsluffs  of  the  naphthalene  scries.  Badische 
Auiliu  und  Soda  Fabrik.  First  Addition,  dated 
April  7.  1014.  to  Fr.  Pat.  170,500,  April  0,  lOll. 
Inder  Int.  Conv.,  Oct.  0  and  20,   1913. 

Ske  Ger.  Pat.  270,956  ;  this  J..  1014,  1081.  The 
dyestuft's  may  be  halogenated.  yielding  new  vat 
dyestult's  producing  yellowish  red  shades. — G.  H.  F. 

Ureas  and  thioureas  of  '.i-iiminohcnzoylorthobenzoic 
acid  and  of  acids  of  the  anthriK/uinonc  series,  and 
their  derivatives.  Act.-Ges.  f.  .\nilinfabr.  Fr.  Pat. 
470.502,  April  0.  1!)M.  Under  Int.  Conv.,  June 
30  and  Oct.  13,   1913. 

See  Eng.  Pat.  8917  of  lOli;  this  J.,  1914,  820. 
The  corresponding  thioureas  are  obtained  by 
substituting  carbon  bisidphide  or  thiophosgeue  for 
the  phosgene. 

Jitiie   [sulphide]  dyestiiffs  for   icool ;     Manufaeturc 

of— — .      KalleundCo.  A.-(;.      Fr.  Pat.  471,230, 

.\pril   22.    1014.      Under   Int.    Conv.,    June    17, 

1913,  and  rMarch  21,  1014. 

Colouring  matters  dyeing  wool  blue  from  an  acid 

bath  are  obtained  by  fusing  1 -aminonaphthalene- 

l.S-disulphonic  .acid," or  l-aininonaphthalene-4.0.8- 

tri.sulphonic  acid,  with  sulphur  in  presence  of  an 

alkali.     The    reaction    product    is    treated    with 

water,  and  reducing  substances  (sulphides,  et;c.)  are 

removed  by  precipitation  or  by  a  current  of  air  after 

acidifying."    The  colouring  matter  is  then  separat<Nl 

by  making  the  solution  neutral  or  alkaUne,  heating, 

atid  treating  with  a  current  of  air. — G.  II.  F. 

A:o  dyestiiffs  :   Production   of  neir .     Farben- 

fabr.  yorm.  F.  Baver  und  Co.  Fr.  Pat  471,284, 
April  23,  1914.  l.'nder  Int.  Conv.,  May  3,  1913. 
XlTROAJllXES  or  monoacid\l  derivatives  of  di- 
amines, or  their  sulistitution  products  or  sidphonic 
acids  are  diazotised  and  combined  with  a-naph- 
thylamine  or  its  derivatives,  the  products  are  re- 
diazotised  and  combined  with  resorcinol,  and  the 
.acidvl  group  is  removed  by  saponification  or  the 
nitro  group  is  reduced.  The  dyestuffs  thus 
obtained  dye  cotton  blue  shades  fast  to  light 
and  rendered  fast  to  washing  l>y  after-treatment 
with  formaldehyde. — G.  H.  F. 
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Cl.  V.-FIBRES;  TEXTILES;  CELLULOSE;  PAPEE. 


[Feb.  27,  lfll5. 


Wool  dyestuffs  ;  Red  - 


W.  Tropp,  Assignor  to 


Farbw.  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst  on  Maine,  Germany.  U.S.Pat.  1,123,430, 
Jan.  5,  1915.    Date  of  appl.,  Feb.  18,  1914. 

See  Ft.  Pat.  468,218  of  1914  ;  this  J.,  1914,  957. 


A-o  dyestuffs  ;  Manufacture  of  neio  - 


Farben- 


fabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  470,670, 
April  8,  1914.  Under  Int.  Conv.,  Mav  2  and 
Aug.  4,  1913. 

See  Ger.  Pats.  276,140,  276,141,  and  276,142  of 

1913  ;  this  J.,  1914,  855. 

Dyestuffs  derived  from  coal  tar  ;  Process  for  prevent- 

ing     the     volatilisation     of     poicdered .     L. 

Cassella  und  Co.     Fr.  Pat.  471,243,  July  4,  1913. 

See  Ger.  Pat.  274,642  of  1914  ;  this  J.,  1914,  827. 


V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Paper,  pasteboard  and  cardboard.     Board  of  Trade 
Bulletin.     No.  90. 

The  value  of  tlie  exports  of  paper,  pastt-board, 
and  cardboard  from  Germany  in  1912  was 
£5,272,300  ;       from     Austria-Hungary  (1913), 

£1,054,860  ;  and  from  United  Kingdom  (1913), 
£2,7.58,700.  German  exports  of  paper,  cardboard, 
etc.,  to  Austria-Hungary  in  1912  were  vaUied  at 
£256,600,  and  to  the  United  Kingdom  £1,286,600. 
Austrian  exports  in  1913  to  Germany  were  vahied 
at  £229,500,  and  to  the  United  "  Kingdom  at 
£43,300,  while  the  exports  of  the  United  Kingdom 
in  the  same  year  to  Germany  and  Austria-Hungary 
were  valued  at  £81,600  and  £7100,  respectively. 
The  exports  to  tlie  principal  Colonial  and  neutral 
markets  were  :  from  Germany  (1912).  £3,602,850  ; 
from  Austria-Hungarv  (1913),  £770,055;  and  from 
United  Kingdom  (]9i3),  £2,488,357. 

The  German  exports  (1912)  to  the  principal 
Colonial  and  noitral  inarlcets  included  :  glazed 
board  (pressing  lioard)  and  other  highly  glazed 
pasteboard,  imitation  leather-board,  and  other  fine 
pasteboard,  £28,200  ;  vulcanised  fibre,  £6200  ; 
pastelioard  of  wood-pidp  (imitation  leather-board), 
straw-board,  wrapper-board,  peat-board,  and  other 
coarse  pasteboard,  not  otherwise  mentioned, 
£1.51,300  ;  pasteboard  impregnated  with  asphalt, 
etc.,  for  roofing,  also  tubes  thereof,  carton-pierre, 
ship  felt  for  caulking,  £102,650  ;  pasteboard  of  all 
kinds  coated  with  white  or  colours  with  paper 
pasted  on,  varnished,  bronzed,  coated  with  wool 
flocks,  etc.,  with  impressed  patterns  (Ijignomur), 


Condensation  products  from  the  arylamides  of  2.3- 
hydroxynaphthoic  acid  and  formaldehyde,  and  azo 
dyestuffs  therefrotyi,  and  process  of  making  saine. 
A.  Zitscher,  F.  Kunert,  and  E.  Acker,  Offenbach 
on  the  Maine,  Assignors  to  Chem.  Fabr.  Gries- 
heim-Elektron,  Frankfort  on  Maine,  Germany,  i 
U.S.  Pat.  1,122.564.  Dec.  29,  1914.  Date  of 
appL,  April  17,  1914. 

See  Eng.  Pat.  3314  of  1914  ;  this  J.,  1914,  855. 

Vat  colouring  mutters  and  process  of  producing  them. 

E.  Miinch,  Assignor  to  Badisclie  Anilin  und  Soda 

Fabrik,     Ludwigshafen,     Germany.     U.S.     Pat. 

1,122,790,  Dec.  29, 1914.     Date  of  appl..  Aug.  13, 

1912. 
See  Eng.  Pat.  2340  of  1912  ;  this  J.,  1912,  1025. 

Anthraquinonc  derivatives  [dyestuffs]  ;  Badische 
Anilin  und  Soda  Fabrik.  Fr.  Pat.  471,117, 
April  18,  1914.  Under  Int.  Conv.,  Aug.  11, 
1913. 

See  Eng.  Pat.  21,027  of  1913  ;  this  J.,  1914,  544. 


etc.  ;  painters'  boards,  £51,600  ;  parking  paper  of 
all  kinds,  including  tissue  paper  weighing  more 
than  30  grms.  per  so.,  metre,  and  yellow  straw 
paper,  £707,450  ;  printing  paper,  undyed  or  dyed 
in  the  pulp,  £630,100  ;  cardboard  (thin  cardboard), 
except  drawing  cardboards,  £274,800  ;  parchment 
paper,  £66,900;  paper  and  cardboard,  covered 
with  spun  material,  or  with  foundation  or  layers  of 
such  or  of  wire  gauze,  £28,750  ;  wall-paper,  wall- 
paper borders  of  paper,  £375,000  ;  slate  paper  and 
slates  thereof,  not  combined  with  other  materials, 
smoothing  and  polishing  paper,  £45,100  ;  gelatin 
paper,  tracing  paper,  blue  paper,  fly-paper,  moth- 
paper,  ozone-paper,  test  (litmus  and  other  chemical) 
paper,  etc.,  £108,250  ;  tissue  paper  (except  that 
used  for  packing),  £97,700  ;  crude  photographic 
paper,  not  treated  with  baryta  ;  felt  paper,  and 
wall-paper,  £272,650  ;  coloured  paper,  including 
paper  coated  with  chalk,  etc.,  or  with  metal  im- 
pressions, £410,350  ;  lacquered  paper,  paper 
coated  with  scales  of  mica  or  glass,  pounce,  wool 
flock  and  the  like  ;  paper  provided  with  metallic 
coatings,  such  as  gUt  or  silver  edged  paper,  £70,150  ; 
paper  and  cardboard,  punched  or  stamped  out, 
£145,700. 

The  Austro-Hungarian  exports  (1913)  to  the 
principal  Colonial  and  neutral  markets  included  : 
pasteboard,  common,  weighing  300  grms.  or 
more  per  sq.  metre  :  pasteboard  of  wood-pulp, 
£177,300,  other  common  pasteboard,  including 
rough  rag  pasteboard  and  strawboard,  £4010  ; 
pressing  boards,  slate  board,  glazed  ))oards  of  paste- 
board, £955  ;  fine  cardboard  (cartons),  £3250  ; 
all  other  cardboard  (mainly  tarred  cardboard]  and 
carton-pierre),  £8415  ;  packing  paper,  weighing 
30  grms.  or  more  per  sq.  metre,  not  dyed, 
£173,485,  dyed  in  the  pulp  or  tarred,  £41,995; 
drawing  paper,  artists'  boards,  copper-plate  print- 
ing paper,  £4485  ;  coloured  paper,  also  lacquered 
and  white-coated  paper,  plain,  £31,410.  with 
impressed  designs,  marbled,  or  goffered,  £1455  ; 
parchment  paper,  £085  ;  lace  paper  and  similar 
perforated  paper,  £1185  ;  wall-paper,  £1595  ; 
printing  paper,  plain,  ungunuued,  £110,680  ; 
cigarette  papers  in  sheets,  plain,  £98,070,  ribbed 
£28,840. 

The  United  Kingdom  does  the  bulk  of  the  trade 
in  our  big  C'olonial  markets,  though  German 
competition  is  noticeable  in  Australia  and  British 
India.  In  the  latter  market  Austrian  competition 
is  also  in  evidence.  In  France,  China,  and  Japan 
the  exports  of  the  United  Kingdom  are  about 
equal  to  those  of  Germany  and  Austria-Hungary 
combined.  Elsewhere  the  position  of  the  United 
Kingdom  is  generally  inferior  to  that  of  Ciermany, 
particularly  in  the  western  European  markets, 
Switzerland,  Spain,  Italy,  RussLi,  Brazil,  Argen- 
tina, LTnited  States,  Mexico,  and  Cuba,  while  in 
Italy,  the  Balkan  States,  Turkey,  and  Egyp 
British  trade  is  markedly  inferior  to  that  of 
Austria-Hungary. 


Patents. 
Artificial  silks  ;  Manufacture  of- 


H.  Davoine. 
Fr.  Pat.  470',606,  April  7,  1914. 

Cellulose  obtained  from  Hedychium  coronarium 
is  employed  for  the  manufactm'e  of  artificial  silks. 

—J.  F.  B. 

Cellulose  esters  and  acetates  and  articles,  such  as 

films,  prepared  therefrom;  Manufacture  of . 

Fabriek  van  Chemischen  Producten.     Fr.  Pat. 
470,384,  April  1,  1914. 

AlR-DBY  cotton,  106  grms..  is  treated  with  a  mix- 
ture contaming  approximately  240  grms.  of 
acetic  anhydride,  400  of  acetic  acid  and  15  of 
acetylsulphuric  acid  (see  Fr.  Pat.  461,539  ;  this  J., 
1914,    219).     When    the    combined    acetic    acid 
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amotiiitN  to  oil — tl2"„  of  thi'  dry  weight  of  the 
prn<lvu-t,  tlu-  mixtuiv  is  froatcd  with  'lO  c.o.  of  10% 
^aqiu-ous  sulphuric  arid  and  any  sulphuric  acid 
reniainin;.;  in  comliination  with  the  est«r  is  elini- 
inaff'd  liy  digfstinK  at  4tl  V.  for  about  12  hours. 
The  product  should  ho  a  mixture  of  cellulose  tri-  ' 
Jinil  iti-acelales,  ^ivini;  viscous  solutions  with  j 
acetone  and  capable  of  wilhstamling  200^  C.  with- 
out decomposition. — J.  F.  B. 

NUrocfUnlose  and  cellulone  acelale  :  Mannfaclure  of  \ 

products  for   rcndrriiii/ plaxtic.     C.   Shraijer  I 

and  n.  I).  Lance.     Ft.  Pat.  470,726,  Juno  21,  I 

I9i;{.  I 

"TUE  products  consist  of  mixlures  of  one  or  more  1 
jnetallii-  rosinat*;s,  insoluble  in  wator,  and  one  or 
inori;   ghceryl   esters,    which,    when   incorporat-ed 

with  a  cellulose  est*!r,  give  a  plastic  composition  i 

the   properties  of   which   can   lie   varied  according  [ 

to   tile    lU'oportions   and    nature   t)f    the   resinates  j 

-employed.     Example  :      170    grms.    of    rosin    are  | 

dissolved  in  500  c.e.  of  benzene  and  the  solution  is  j 

shaken  for  several   hoiu-s  with   17   grms.   of  zinc  i 

■oxide  and  3  of  ahnninimn  oxide.     To  the  .solution  j 

-of  mixed  resinates.  ;iO  grms.  of  triacetin  is  added 

and  the  solvent  is  evaporated.     A  mixture  of  e(iual  I 
parts    of    the    plastic    product   and    nitrocellulose 

possesses  properties  analogous  to  those  of  camphor-  , 

•celluloid.— J.  F.  B.  j 

Cellulose   acelale   and   Us   Iransparenl   derivatives  ; 

Application  of [in  aviation  and  aeronardics]. 

M.  .M.  J.  Bouffort.     Yr.  Pat.  470,897,  June  20,    1 
lS)i:!. 

■Tmc  portions  of  the  structure  of  aviation  and 
-aeronauticiil  apparatus  which  are  usually  opaque 
are,  where  jiossible,  constructed  of  a  transparent 
<omposition  having  a  cellulose  acetate  basis,  in  order 
to  enlarge  the  tleld  of  vision  and  render  the  machine 
-Je.ss  visible. — J.  !•'.  B. 

■Cellulose  acetates;   Mutiufaciiire  of  infusible ■. 

Verein  f.  Oheni.  Ind.  in  Alainz.  Fi".  Pat. 
470,!tt);<,  April  11,  1914.  Under  Int.  Conv., 
April  14,   19i:i. 

Ckli.ijlo.se  acetates  characterised  by  their  in- 
fusibility  and  the  exceptional  visco.sity  of  their 
solutions  are  prepareil  by  the  ac^otylation  of 
perfectly  anhydrous  cellulose  :  150  kilos,  of  cotton 
is  digested  in  a  mixture  of  00  kUos.  of  acetic 
anhydride  and  100  of  glacial  acetic  acid  at  50^ — 
100"  C  for  several  hours  or  at  the;  ordinary  tem- 
perature for  a  few  ilays ;  when  t  hi?  moistiu'e  is 
«ompletely  eliminated,  a  catalytic  agent  is  added, 
prefei-ably  dissolved  in  a  further  quantity  of 
jicetylaling  mixture,  and  acetylation  is  performed 
in  the  usual  manner. — J.  F.  B. 

IVood  pulp,  straw  piilj).  a>id  the  like  ;  Process  for 
bleachimj   and    rentorimj    resin   from   mechanical 

.     Aflenzer  Graphit-  und  Talksteingewerk- 

.schaft  G.  m.  b.  II.  tier.  Pat.  277,:{85,  Oct.  21, 
1913. 

The  material  is  treated  cokl  with  linely-divided 
talc  in  vessels  provided  with  agitators. — A.  .S. 


•  to     increase    their    co- 


VI,— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 


Dyeimj  ;    Theory  of  - 


Fibres  ;     Treatment    of - 

efficient  of  friction.  W.  K.  Muntz.  Fr.  Pat. 
470,9.57,  April  0,  1914.  Under  Int.  Conv., 
April  H,  1913. 

See  Eng.  Pat.  8278  of  1913;  tliis  J.,  19U,  ."jIG. 

Manufacture  of  lacquers  conlaininq  cellulose  deriva- 
tives     Fr.  Pat.  471,104.     i'ce  XIII. 

Preparation   of  nitrocelhiluse  rich  in   nitrogen  and 
easily  stabilised.     Fr.  Pat.  470,743.     i'cf  XXII. 


,  IV.  W.  D.  Bancroft. 
J.  Phys.  Chem.^  1915,  19,  50—04.  (See  also 
this  J.,  1914,  197,  349,  589.) 

TllK  general  conclusion  reached  by  the  author 
is  tliat  adsorption,  rather  than  the  formation  of 
definite  compounds,  plays  the  cliief  part  in  Uio 
practice  of  dyeing,  'ranriin  is  adsorbed  in  acid 
solution  by  wool  ,ind  cotton,  the  amount  of 
adsorption  depending  upon  tlie  specilic  natuiv  and 
the  concentration  of  the  acid.  .Similarly,  oil 
mordants  are  adsorbi^d  by  cotton  without  the 
formation  of  definite  compounds.  Alizarin  is 
adsorbed  by  diromium  mordant,  and  the  balance 
of  the  experimental  evidiiici-  indicates  similar 
Ijehaviour  towards  ferric  mordant.  Alumina 
adsorljs  Crystal  Ponceau  at  the  orthnary  U^ni- 
perature,  although  at  90^  C.  a  definite  compound 
appears  to  be  formed.  Alumina  also  adsorbs 
Fast  Green,  Acid  Green,  Acid  Violet,  Croccine 
Orange*  jVlizarin  Yellow,  and  Fast  Blue  :  the 
presence  of  sodium  sulphate  decreases  the  amount 
of  adsorption  in  these  cases.  The  same  mordant 
adsorbs  the  blue  form  of  Congo  Red,  and  i>ossibly 
stabilises  the  red  form  (cf.  Blucher  and  Farnau, 
this  J.,  1914,  1085).  Although  a  definite  cry.stal- 
line  copper  eo.sinate  lias  been  prepared  (Gilbert, 
this  J.,  1914,  1199),  the  lakes  given  by  Kosin 
with  copper  salts,  magnesia,  etc.,  are  undoubtedly 
adsorption  products.  .Silica,  according  to  its 
previous  treatment,  adsorbs  ditlering  amounts  of 
Methylene  Blue,  and  various  basic  dyes  are 
adsorbed  by  tannin.  In  general,  the  mordanting 
of  basic  colours  by  acid  colours,  and  vice  versa, 
and  the  formation  of  colour  lakes  are  examples 
of  adsorption,  although  definite  compounds  may 
sometimes  he  produced  under  special  conditions. 
Ill  most  cases,  also,  fixing  agents  arc  regarded 
as  colloids  of  opposite  sign  to  the  mordants.  Tin 
phosphate  and  ferric  arsenate,  respectively,  are  nob 
formed  when  stannic  acid  is  treated  with  jdios- 
phoric  acid  and  when  ferric  oxide  is  treated  with 
sodium  arsenate  ;  and  it  is  probable  that  aluminium 
phosphate,  silicate,  oleate,  etc.,  are  not  produced 
under  the  ordinary  conditions  which  prevail  in 
practice.  The  nature  of  the  action  of  lime  on 
alizarin  with  alumina  mordant  is  doubtful,  but 
the  lime  probably  inhibits  the  peptonisation  of 
the  alumina.  Adsorption  occurs  between  tannin 
and  antimony  salts  and  probal)ly  also  between  oil 
mordants  and  iron  salts,  although  definite  oleates 
are  sometimes  jjroduced. — J.  B. 

P.^TENT.S. 

Mercerising,   dyein;/,  or  bleaching   of  cutton    in    the 

sliver  or  roving.     The  British  Cotton  and  Wool 

Dyers'     Association,     Ltd.,     Manchester,     and 

J.    II.    Robson,    Huddersfield.     Eng.   Pat.   708, 

Jan.  10,  1914. 

A  STOUT  thread  or  string  is  wound  spirally  around 

the  sliver  or  rovings  to  be  mercerised,  dyed,  or 

bleached,    or    the    sliver    may    be    coiled    around 

the  thread,  so  that  the  fibres  may  be  fidly  extended 

without  injury. — B.  N. 

Dyeing    coarsely    or   finely    powdered    vegetable    or 

aninud  materials  ;   Process  for .    Farbenfabr. 

vorni.    V.    Baver    und    Co.     Fr.    Pat.    470,408, 
April  1,  1914.  ■  Under  Int.  Conv.,  April  25,  1913. 

Sawdust,  leather  waste,  or  powdered  cork  is 
dyed  bv  projecting  a  strong  solution  of  dyestuti" 
on  to  the  material  while  in  motion,  e.g.,  in  a 
rotating  drum. — G.  H.  F. 
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Hank  dyeing;    Process  of - 


H.  Krantz.  Fr. 
Pat.  470,734,  AprU  9,  1914.  Under  Int.  Conv., 
April  10,  1913. 

Hanks  are  dyed  in  a  vat  connected  with  a  pump 
by  which  the  hquor  can  be  circulated  alternately 
in  opposite  directions.  Tlie  hanks  are  suspended 
freely  on  rods,  the  middle  portion  resting  on  the 
rod,  with  the  ends  hanging  down  in  loops  on  either 
side,  and  a  wooden  board  is  placed  a  short  distance 
above  to  keep  the  hanks  in  position  when  the  liquor 
is  circulated  upwards  ttaough  the  vat. — G.  H.  F. 

Dyeings    on    ihe  fibre;    Production    of by   the 

sinr/le  bath  method.  Chem.  Fabr.  Griesheini- 
Elektron.  Fr.  Pat.  471.123,  April  18,  1914. 
Under  Int.  Conv.,  Aug.  25,  1913. 

Thk  material  is  padded  or  printed  with  a  solution 
of  an  arylamide  of  2.3-hydroxynaphthoic  acid 
together  with  a  salt  of  a  nitrosamine.  With  or 
without  previous  diving,  the  colour  is  developed  by 
passing  througli  a  dilute  acid  bath  or  through  a 
dilute  solution  of  a  bichromate.  Fast  red  shades 
are  produced. — G.  H.  F. 


Furs  ;    Process  for  decolorising  - 


.     A.    Lafon. 
Fr.  Pat.  470,940,  June  27,  1913. 

Skins  are  coated  on  the  flesh  side  with  vaseline 
or  the  like,  and  the  fvir  is  brushed  over  with  a 
mordant  consisting  of  copper  sulphate,  tartaric 
acid,  and  potassium  bichromate  {three  parts  of 
each  per  thousand  of  water),  and  after  drying, 
treated  with  liydrogen  peroxide,  first  of  20-voi., 
then  of  12-voI.  strength.  The  skins  are  cUied 
until  they  have  acquired  the  desired  shade, 
washed  with  water,  and  freed  from  grease  by 
means  of  mahogany  sawdust  at  35° — 40°  C. 

— G.  H.  F. 

Cotton  fabrics  ;    Treatment  of - 


■  to  impart  thereto 
a  character  resembling  wool  and  also  pattern 
effects.  Heberlein  und  Co.,  Wattwvl,  Switzerland. 
Eng.  Pat.  12,559,  May  21,  191  i.  Under  Int. 
Conv.,  Dec.  5,   1913. 

See  Fr.  Pat.  468,821  of  1914  ;   this  J.,  1914,  959. 

Dyeings    on    cotton  ;     Process    of   proihicing  - 


H.  Kichwede,  Assignor  to  Farliw.  \orm.  Meister, 
Lucius,  und  Briining,  Hoechst  on  Maine,  Ger 
many.  U.S.  Pat.  1,123,263.  Jan.  5,  1915. 
Date   of    appL,    April   8,    1913. 

See  Fr.  Pat.  455,493  of  1913  ;    this  J.,  1913,  940. 

Finishing,  ireighting,  coaling,  or  sizing  [textiles]. 
Li.  Lilienfeld.  First  Addition,  dat<?d  March  20, 
1914,  to  Fr.  Pat.  436.087,  Nov.  8,  1911.  Under 
Int.  Conv.,  April  8,  1913. 

See  Eng.  Pat.  7317  of  1914  ;   this  J.,  1914,  747. 

[Perborate]    tcashing    [and    bleachinr/]    compounds. 
Eng.  Pat.  24,625.     Sec  VII. 


Vn,— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

German  sulphuric  acid  industry  ;  Effects  of  the  tear 

upon  the .     K.  Reusch.  Chem.-Zeit.,  1914, 

38,   1241—1243. 

The  export  of  sulphuric  acid,  sulphuric  anhydride, 
and  sulphurous  acid  from  Germany  is  now  pro- 
hibited. The  total  German  production  of  sidphuric 
acid  in  1912  was  1,049,681  metric  tons,  calculated 
as  monohydrate  ;  and  in  1913  the  imports  exceeded 
the  exports  by  65,289  metric  tons,  most  of  the 
imports   bemg   from   Belgium.     Of   the   requisite 


pyrites,  over  80%  was  imported,  mainly  from 
Portugal,  Spain,  and  France.  The  working  of  the 
considerable  German  deposits  might  present 
difficulty  owing  to  scarcity  of  labour.  Norway  is- 
indicated  as  a  further  possible  source  of  supply. 
1  Very  similar  conditions  exist  for  zinc  blende,  of 
which  about  60%  was  imported  from  Austraha 
!  alone.  The  importation  of  native  sulphur  from 
;  Italy  is  at  present  costly.  No  data  are  available 
respecting  the  amounts  of  nitre  and  nitric  acid 
used  in  the  manufacture  of  sulphuric  acid,  but  in 
1911  the  contact  process  was  employed  in  7  works, 
the  chamber  process  in  80,  and  both  processes  in 
17.  The  price  of  nitre  has  risen,  and  in  discussing 
sources  of  such  material,  reference  is  made  to  th& 
Norwegian  production  and  the  present  strenuous- 
German  efforts  to  convert  ammonia  into  nitric 
acid  on  a  large  scale.  In  view  of  the  increased 
demand  for  sulphuric  acid  in  manufacturing 
explosives  the  price  has  risen  slightly,  and  it  is- 
recommended  that  some  economy  should  be  mad& 
in  the  superphosphate  industry,  for  which  600,000- 
metric  tons  of  acid  was  used  in  1909  :  such  economy 
would  be  facilitated  by  the  increased  output  of 
Thomas  slag  due  to  the  expansion  of  the  iron 
industry.  A  further  economy  is  possible  through 
the  diminished  activity  of  the  dye,  glass,  and 
other  factories.^J.  B. 

Alums;  Separation  of — ■ — into  their    coinponents. 
B.    Haas.     Chem.-Zeit.,    1914,    38,    993. 

I  Taking  potassium  chrome  alum  as  an  example, 
I  the  solution  is  stirred  gradually  into  a  paste  of  an 
I  equivalent  amount  of  finely-divided  calcium 
carbonate  with  lioUing  water  ;  the  reverse  naethod 
of  mixing  is,  however,  preferable  if  an  acid-proof 
vessel  is  available.  When  effervescence  has 
ceased  the  finely-divided  precipitate  of  calcium 
sulphate  and  hydrated  chromic  oxide  is  allowed 
to  settle  for  2  hours,  and  the  supernatant  solution 
of  potassium  sulphate  decanted.  After  one  wash- 
ing with  water  the  chromium  is  removed  from  the 
precipitate  by  treatment  either  with  acid  or  alkali. 
Alternatively,  a  dry  mixture  of  alum  and  calcium 
carbonate  may  be  heated  and  extracted  with, 
water. — J.  E. 

Sodium  metasHicate-enncahydratc,  a  well-defined,, 
crystallised  sodium  silicate.  K.  A.  Vesterberg. 
Z.  anorg.  Chem.,  1914,  88,  341—348. 

Crystallographic  measurements  of  the  hydrate,. 
NajSiOj.gH.O,  previously  described  (this  J.",  1912^ 
874),  show  it  to  be  identical  with  the  product 
obtained  by  Fritzsche  by  adding  silica  to  concen-^ 
trated  caustic  soda  solution  (Pogg.  Ann.,  1838, 
43,  135).  The  salt  is  now  made  commercially  in; 
Sweden. — F.  Sodn. 

Ammonium  pcrhaloids.     F.  D.  Chattaway.     Chem^ 
Soc.   Trans.,    1915,    107,   105—108. 

Ammonium  perhaloids  were  prepared  by  adding- 
two  equivalents  of  halogen  to  a  concentrated 
aqueous  solution  of  a  normal  ammonium  salt  and 
crystallising  in  a  desiccator  over  sulphuric  acid. 
Ammonium  tribromide,  dichloriodide,  and  chloro- 
bromo-iodide  are  described  as  remarkably  stable- 
substances  which  can  he  kept  without  change  for 
years,  but  when  heated  in  air,  or  exposed  over 
hme  in  a  vacuum,  they  are  converted  into  the 
monohalogen  salt.  In  this  property,  and  in  their 
extreme  solubility  in  water  they  differ  entirely 
from  the  diazonium  trihaloids  and  they  cannot 
be  regarded  as  possessing  an  analogous  constitu- 
tion. The  latter  are  N-trihalogen  derivatives  of 
the  hydrazines,  CsHjNhal.-Nhal.,,  whilst  ammo- 
nium trihaloids  may  be  provisionally  regarded  as 

/hal. 
having  the  constitution,  NHj.haI.<     II     - — G.  F.  M- 

\haL 


Vol  XXXIV..  No.  4.]       Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


175 


Iron  and  free  sulphuric  acid  ;    Reduction  of  ferric 
sulphdic  in  acid  8ulution  by  nieana  of  cadmium 

amalijam  for  titration  of .     [Analysis  of  mine 

tenters.]     i.    H.    ("apps   ami    O.    W.    Boies.     J. 
I'hys.  Choin.,   1915,   19,  Oo— 75. 

FuEE  sulphuric  acid  in  mine  water  cannot  lie 
iletorniined  directly  owing  to  gradual  hydrolysis 
of  the  ferric  sjilt  during  tlie  titration.  Klectrolytic 
i-ednction  of  the  ferric  salt  invariahly  resulted  in 
the  liberation  of  nieasuraljle  amounts  of  liydrogen  : 
this  source  of  error  was  avoided  by  reducing  with 
cadmium  amalgam  in  an  atmosphere  of  liydrogen. 
A  portion  of  the  mine  wat<.>r  (50  c.c.)  was  lirst 
titrated  with  potassium  permanganate  (1  c.c.  = 
0005258  grm.  Kc)  for  ferrous  iron.  A  small 
.separating  funnel  and  a  three-way  tap  were  sealed 
to  the  contr.al  tube  and  side  tube,  respectively,  of 
a  Drexel  givs-washing  bottle,  and  after  introihicing 
a  convenient  amount  of  the  mine  water  and 
exhausting,  the  bottle  was  well  sliaken  :  liydrogen 
was  admitted  and  the  bottle  again  shaken  till 
equilibrium  resulted.  The  process  was  repeated 
twice,  the  amalgam  run  In,  and  the  l)ottIe  shaken 
vigorously  until  the  attainment  of  complete  reduc- 
tion, i.e.  till  a  drop  of  tlie  solution  gave  no  colour 
with  potassium  thiocyaiiate  (about  two  minutes). 
One  aliquot  part  of  the  solution  (50  c.c.)  was  then 
titrattd  witli  .V/10  sodium  carbonate  for  free 
acid,  and  another  portion  (50  c.c.)  with  perman- 
ganate for  total  iron.  Methyl  orange  iiulicator 
was  employed  in  the  former  operation,  the  end- 
point  being  ascertained  by  comparison  with  a 
standard  neutral  tint.  The  absolute  end-point  of 
the  standard  was  a.scertained  by  conductivity 
meajsurements  made  during  titration  of  a  similar 
.solution  in  presence  of  methyl  orange  ;  tlie  resulting 
tint  was  jiermanent  when  the  solution  was  enclosed 
in  a  sealed  bulb  of  clean  ghiss.  An  artificial 
"  mine  wat-er  "  containing  0-129  grm.  of  ferric 
iron,  0-77-t  grm.  of  ferrous  iron,  and  385  grms.  of 
sulphuric  acid  per  litre,  also  traces  of  aluminium, 
calcium,  magnesium  (iis  sulphates)  and  sodium 
(a.s  chloride)  gave,  respectively,  on  analysis  by  the 
above  method  0-427  grm.,  0-7()9  grm.,  and  :5-825 
grm.  .Simil.ar  solutions  of  ferric  iron  in  sulphuric 
or  hydrochloric  acids,  after  reduction  (i  to  5 
minutes)  in  the  same  way  with  cadmium  amalgam 
gave  extremely  concordant  results  upon  subsequent 
titration  with  permanganate  and  liirliromate, 
respectively.  In  these  cases  llie  prehminary 
expulsion  of  oxygen  from  the  solutions  was  un- 
necessaiy,  but  the  air  in  the  apparatus  was  dis- 
placed by  carbon  dioxide.  Zinc  amalgam  effected 
a  rapid  n^duction  (0-5  minute),  but  the  results  were 
vitiated  by  the  simultaneous  displacement  of  appre- 
ciable amounts  of  iron  from  the  solutions. — J.  K. 

Conductivity  of  solutions  of  certain  electrolytes  in 

organic    solvents ;      The    elcrlrical .     .T.     N. 

Pearce.     J.  Phys.  Chera.,  1915,  19,  14—19. 

Electholvtes  dissolved  in  aniline  exhibited 
three  kinds  of  behaviour  upon  progressive  dibit  ion. 
With  silver  nitrate,  aniline  hydrobromide.  aniline 
hydrochloride,  ammonium  thiocyanate,  and  lithium 
iodide  the  molecular  conductivity  decreased  to  a 
minimum  ami  then  increased  normally  ;  the 
values  for  mercuric  iodide  increa-setl  normally  ; 
and  tetra-ethylammonium  iodide  showed  anincre.ise 
to  a  maximum,  followed  by  a  rapid  dccreas<!  to  a 
minimum  and  a  final  normal  increase.  With  the 
first  three  solutions  the  temperature  coefficients 
also  decreased  with  dilution  of  the  solutions  and 
reached  a  minimum  value  at  the  dilutions  corres- 
ponding to  the  minimum  molecular  conductivities  ; 
ethylaniline  hydrochloride,  on  the  contrary, 
showed  a  maximum  temperature  coefTicient  aX 
this  point  ;  and  the  temperature  coellicient 
of  mercuric  iodide  increa.sed  and  that  of  tetra- 
ethylammonium  iodide  decreased  with  increasing 
dilution.     In     quinoline,     which     has     a     higher 


dielectric  constant  than  aniline,  liigher  molecular 
conductivities  were  given  by  silver  nitrate  and 
aniline  hydrobromide,  and  the  minimum  values 
were  displaced  fowar<l  the  region  of  higher  con- 
centration. It  is  suggested  that,  generally,  in 
dilute  solutions  of  the  kiiul  examined,  the  molecular 
conductivity  and  hence  the  dissociation  of  the 
electrolyte  increases  with  increasing  dielectric 
constant  of  the  solvent.  Similar  measurements 
made  for  fourteen  metallic  salts  in  pyridine 
solution  resulted  in  the  following  being  classified 
as  "  strong,"  i.e.,  as  jjossessing  large  dielectric 
conslants  and  ionizing  tendencies  ;  silver  nitrate, 
lithium  iodide,  sodium  iodide,  potassium  and 
ammonium  thiocyanates,  and  copper  nitrate. 
The  "  weak  "  salts  were  lithium  chloride,  lithium 
bromide,  mercuric  chIori<le,  bromide,  and  iodide, 
cupric  chloride,  cobalt  chloride,  and  cadmium  nit- 
rate. Twelve  of  t hese  salts  gave  minimum  values 
for  the  temperature  coellicients  :  copper  nitrate  gave 
steadily  increasing  and  lithium  chloride  .steadily  de- 
creasing values  upon  dilution.  Negative  tempera- 
ture coefficients  were  observed  for  solutions  of 
sodium  iodiile,  lithium  bromide,  cobalt  chloride, 
and  cadmium  nitrate.  The  mercuric  salts  gave 
miniiiium  values  for  the  molecular  conductivity; 
but  in  all  the  other  cases  the  v.alues  increased 
steadily  with  increasing  dilution. — J.  H. 

German  Potash  Syndicate  ;   Sales  of  the during 

1914.     Board  of  Trade  J.,  Feb.  11,  1915. 

ACCOKDINO  to  the  "  Borsen-Zeitung  "  (Berlin)  of 
Jan.  22nd,  the  sales  of  the  (iermaii  Potash  .Syndicato 
in  1914  amounted  to  al)out  £78,000,000  as  com- 
pared with  £90,000,000  in  the  previous  year. 
It  was  hoped  that  the  total  lor  1914  would  amount 
to  £105,000,000.  The  general  expenses  of  the 
works,  including  raw  materials,  have  risen  con- 
siderably, and  competent  workmen  are  difficult 
to  obtain. 


Bromine;  Solutions  of - 


in  water,  nitrobenzene. 


and  carbon  tetrachloride,     A.  F.  Joseph.     Chem. 
Hoc.  Trans.,  1915,  107,  1—7. 

The  molecular  solution  volume  of  bromine  in 
water,  nitrobenzene,  and  carbon  tetrachloride  in 
concentrations  up  to  00  grms.  per  litre  increases 
in  each  case  to  a  maximum,  the  value  of  which 
increases  in  the  order  named.  The  colour  intensity 
in  the  three  solvents  also  increases  in  the  same 
order  ;  the  colour  of  the  carbon  tetrachloride 
solution  is  the  same  as  that  of  l>romine  vapour  of 
the  same  concentration,  of  the  nitrobenzene  solu- 
tion aliout  two-thirds  of  (his,  and  of  the  aqueous 
solution  from  one-half  to  one-third.  Bromine 
evaporates  from  aqueous  solution  al)Oiit  twelve 
times  as  fast  as  from  carbon  tetrachloride  and 
about  twenty-four  times  as  fast  as  from  nitro- 
benzene.— G.  F.  M. 

Nitrogen  ;  Spectroscopic  investigations  in  connection 

iclth    the    active    modification    of .     IV.     A 

band    spectrum    of   boron    nitride.     W.    Jevons. 
!        Roy.   Soc.   Proc,   1915,  A.   91,  120—134.     (See 
also  this  J.,  1913,  750  ;    1914,  548.) 

,   BoRO}^  trichloride,   prepared   by  passing  chlorine 

over  heated,  amorphous  boron,  was  collected  in  a, 

I    cooled  vessel  containing  mercury,  and  purified  by 

I   fractionation.     The  interaction  of  active  nitrogen 

I    and  boron  trichloride  or  methyl  borate  developed 

a  band  spectrum  extending  from  X  (J371  to  at  least 

\  2140.     The  spectrum  consisted   of  two  distinct 

systems  ;    in  the  less  refrangible  one,  each  band 

consisted  of  four  heads,  whilst  the  more  refrangible 

system   had  single   heads   like  the  silicon  nitride 

spectrum.     The  origin  of  the  spectrum  was  found 

to  be  boron  nitride,  the  bands  of  the  latter,  like 

those   of   cyanogen,    being   also    produced   in   the 

electric  arc  spectrum  of  boron  in  air  or  nitrogen, 

o  2 
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where  they  occurred  together  with  bands  of  the 
oxide.  Boron,  carbon,  and  silicon  compounds  all 
develop  nitride  spectra  in  the  nitrogen  after- 
glow.—O.  R. 

Lead    acetate    test   for    hydroyen    sulphide    in    gas. 
McBride  and  Edwards.     See  IIa. 

Hermann's  j)henowenou.     Walpole.     See  XI. 

1'atents. 

Nitric  and  sulphuric  acids  ;    Process  of  producing 

.     C.  C.  Meigs.  Charleston,  S.C.     U.S.  Pat. 

1,120,900,  Dec.  15,  1914.  Date  of  appl.,  Oct.  IS. 
1913. 

A  MIXTURE  of  nitrogen  and  sulphur  dioxide  is 
produced  by  liurning  sulphur,  the  nitrogen  is 
combined  with  hydrogen  to  form  ammonia, 
and  the  latter  is  oxidised  to  dilute  nitric  acid. 
The  sulphur  dioxide  is  oxidised  to  sulphuric 
anliydride,  which  is  introduced  into  the  dilute 
nitric  acid  to  give  concentrated  nitric  acid  and 
dilute  sulphuric  acid,  and  the  nitric  and  sulphviric 
acids  are  separated. — P.  SODX. 

Ammonia;  Process  of  producing .     S.  Peacock. 

Chicago,  Assignor  to  International  Agricultural 
Corporation.  New  York.  U.S.  Pat.  1,092,167, 
April  7,  1014.     Date  of  appl.,  Dec.  10,  1912. 

A  lUGHER  hydride  of  iron  {e.g.,  FeHj),  which  may 
be  prepared  by  treating  spongy  iron  with  hydrogen, 
is  exposed,  preferably  in  a  thin  layer,  to  the  action 
of  nitrogen,  free  from  oxygen  or  readily  reducible 
oxygen  compounds,  at  a  temperatiu'e  at  which 
nascent  hydrogen  is  produced  from  the  hydride 
and  combines  with  the  nitrogen  to  form  ammonia, 
which  is  collected,  and  hydrogen  is  simultaneously 
supplied,  to  re-convert  the  lower  hydride  of  iron 
continuously  into  the  higher  hydride. — F.  Sodn. 

[Perborate]  washing  [and  bleaching]  compounds. 
.T.  T.  Freestone,  and  W.  and  F.  Walker,  Ltd., 
Liverpool.     Eng.  Pat.  24,025,  Oct.  30,  1913. 

A  COMPRESSED  tablet  coated  with  wax  and  con- 
taining a  perborate  which  evolves  oxygen  when 
added  to  warm  water.  Suitable  ingredients  are 
soap  (35%),  sodium  carbonate  (50),  sodium 
jjerborate  (8),  anamonium  carlionate  (5),  and 
paraffin  wax  (2";;,). — F.  Sodn. 

Cream    of   tartar;     Manufacture    of .     J.    B. 

Moszczen.ski,  New  York,  Assignor  to  Tartar 
Chemical  Co.,  Jersev  City,  N.J.  U.S.  Pat. 
1,120,839,  Dec.  15,  1914.  Date  of  appL,  Jan.  28. 
1911. 

Material  containing  potassium  Ijitartrate  is 
treated  at  a  high  temperatvire  with  a  solution  of 
a  salt,  e.g.,  sodium  acetate,  which  increases  the 
solvent  aiction  of  water  for  the  bitartrate,  and 
the  solution  is  cooled  to  effect  crystallisation. 

— P.  Sodn. 

Salt;     Method    and    apparatus    for    mining -. 

C.  S.  Bradlev,  New  York.     U.S.  Pat.  1.121,225. 

Dec.  15,  1914.  Date  of  appl.,  Nov.  18,  1913. 
S.\LT  solution  is  circulated  from  the  sin-face  to  the 
salt  deposit  through  pipes,  arrangetl  in  the  form 
of  a  heat  exclianger,  and  the  solution  in  the 
salt  deposit  is  heated  by  means  of  steam  intro- 
duced through  a  separate  borehole.  Jleans  are 
provided  for  cooling  the  solution  at  the  surface  to 
induce  crystallisation  of  the  salt. — F.  Sodn. 

Salt  ;    Production  of  blocks  of .     T.   Lichten- 

berger   and    G.    Kassel.  Ger.    I'at.    276,600, 

April  24,  1913.  Addition  to  Ger.  Pat.  265,580 
(see  Eng.  I'at.  8903  of  1913  ;   this  J.,  1913,  867). 

One  of  the  side  walls  of  the  melting  furnace 
does  not  extend  to  the  base,  but  rests  on  a  metal 


angle  plate,  the  vertical  portion   of   which   is   in 

1   contact  with  the  bath  of  fused  salt.     The  salt  is 

tapped  off  through  an  opening  in  this  plat«. — A.  S. 

I   Potash  ;    Extraction  of [as  nitrate]   from  salt 

deposits  and  saline  solutions.  M.  E.  Pichard. 
Fr.  Pat.  471,237,  July  4,  1913. 

Potassium  nitrate  is  obtained  from  solutions 
containing  potassium  chloride  by  the  action  of 
i  sodium  nitrate  at  about  0°  to  3°  C.  The  theoretical 
j  yield  is  obtained  by  adding,  during  the  cooling, 
j  a  quantity  of  anhydrous  sodium  sulphate,  which 
j  withdraws  water  from  the  solution  and  renders 
the  potassium  nitrate  insoluble. — B.  N. 

Bare-metal  [vancuiium]  oxides  ;  Process  for  securing 

I       the    precipitation    of    the .     R.     S.     Davis, 

Newmii'e,  Colo.,  Assignor  to  Primos  Chemical 
Co.,  Primos,  Pa.  U.S.  Pat.  1,119,929,  Dec.  8, 
1914.     Date  of  appl.,  Feb.  19,  1913. 

A_N  acidified  and  heat«d  solution  of  a  rare  metal, 
such  as  vanadium,  is  subjected  to  pressure,  for 
example,  to  a  pressure  of  about  one  ounce  above 
that  of  the  atmosphere. — F.  Sodn. 

Zinc  oxide  ;    Continuous  process  of  obtaining . 

E.  HunebeUe.     Fr.  Pat.  470,321,  June  12,  1913. 

Impure  zinc  oxide,  industrial  zinc  residues,  etc., 
are  treated  with  hydrocliloric  acid,  any  lead, 
iron,  or  metaLs  precipitable  by  calciuni  car- 
bonate are  separated,  and  zinc  oxide  or  carbonate 
is  precipitated  from  the  filtrate  by  the  addition 
of  magnesium  oxide  or  carbonate.  The  filtered 
solution  is  concentrated  until  MgCl  2,01120 
separates,  and  this  is  heated  first  to  250°  C.,  and 
then  in  a  current  of  steam  to  about  600°  C,  the 
resulting  vapours  of  hydrochloric  acid  being  con- 
densed, whUe  a  residue  of  pure  magnesium  oxide 
is  left.— C.  A.  M. 


Nitrogen  ;  Method  affixing  - 


[to  form  a  cyanogen 


compound].  .1.  E.  Bucher,  Coventry,  R.I., 
^Vssignor  to  Nitrogen  Products  Co.,  Providence, 
R.I.  U.S.  Pat.  1,120,082,  Dec.  15,  1914. 
Date  of  appl.,  Nov.  7,  1913. 

A  POROUS  mass  of  briquetted  material,  containing 
carbon,  an  element  capable  of  acting  as  the  base 
of  a  cyanogen  compound  under  the  prevailing 
conditions,  and  another  element  capable  of  dis- 
solving carbon,  the  latter  being  dis-posed  so  as 
j  to  present  an  extended  catalytic  surface,  is  heated 
preferably  to  about  1000°  C.  throughout  a  reaction 
zone,  and  a  current  of  gas  containing  free  nitrogen 
is  passed  through  the  pores  of  the  material.  The 
formation  of  gas  channels  in  the  reacting  material 
may  be  prevented  by  applying  pressure  to  it. 

— F.  Sodn. 

I 
Nitrogen    compounds  ;     [Electrical]    production     of 

j .     A.  Classen.     Fr.  Pat.  470,916,  March  28, 

1914.     Under    Int.    Conv.,    March   29    and    31. 
I        June  14,  and  Oct.  21,  1913. 

i    The    process    relates    to    the    direct    synthesis   of 

compounds      of      nitrogen      with     hydrogen     or 

with   oxygen,    by   submitting   mixtures    of    these 

gases  to  the  silent  electric  discharge  in  the  presence 

of   finely-divided   contact  materials,   between  25° 

and    100°  C.     The    ammonia    or    nitrogen    oxides 

formed    are    dissolved     in     water.     The     contact 

material    consists    of    colloidal    metals    or    alloys, 

containing  also  metallic  oxides,  produced  by  the 

action    of    gelatose,     glue,    albumin,     etc.,     upon 

metallic     salts,     and     deposited     upon     asbestos, 

I   infusorial    earth,    sawdust,    etc.     The    apparatus 

i   is  formed  of  two  concentric  non-conducting  tubes, 

I    between  which  the  gas  is  passed.     The   positive 

I    terminal  is  connected  to  the  space  between  the 

I   tubes,  whilst  the  outer  tube  is  placed  in  water 
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coiinert<'il  t<i  tlio  lu-piUivc  polo.  Tho  ooiitac* 
matt'i'iul.  siiiTuuiulint;  th<-  iiiiior  tiil>o.  is  emUiscd 
in  a  fatn-ii',  a  sparo  Ixmiir  loft  bi-twoon  the  material 
anil  the  iuiifi-  wall  nf  tlu-  oviti-i-  tube,  an<l  the 
inner  tube  may  aJso  bo  proviiiotl  witli  a  platinum 
win'  whioli  is  roiuioroil  inoandoscent  for  the 
formation  *>f  nitrites  :  the  air  inlet  tube  may 
be  di\  iili-<l  into  several  branehos.  The  inner 
tube  may  bo  of  metal  anil  a<-t  as  an  eleetrode. 
in  whieli  ease  it  is  covoivd  with  eontait  material 
and  iron  wire  pauze  ;  owing  to  the  rontinuous 
discharge  of  sparks  in  llie  form  of  brushes  Ijetween 
the  gauze  and  the  tube,  the  latter  IxM-ome.s  covered 
with  colloidal  metal  in  a  lino  state  of  subdivision, 
and  this  acts  as  the  contact  material.-T-B.  N. 

XUrogen   compounds;     Manufacture   of .     O. 

Bender.     Oer.    Pat.   277.435,   Jan.   2(5.    1913. 

Water  is  delivered  continuously  to  the  porous 
walls  of  a  lurmctically-closed  generator-furnace. 
The  steam,  or  its  cUnient.-',  dilTuses  through  the 
walls  into  the  furnace  whole  the  nascent  oxygen 
and  hydrogen  combine  with  the  niti-ogen  present 
in  the  combustion  ga.ses,  whereupon  the  gases 
are  .suddenly  cooled.  The  pressure  within  the 
furnace  is  preferal>ly  one  or  several  atmospheres 
above  normal,  and  the  air  nst'd  for  combustion 
may  l)e  replaced  by  a  mixture  of  oxygen  anil 
nitrogen  in  varying  proportions  according  to  the 
product  desired.  The  process  is  applicable  to 
the  pi-oduction  of  nitric  oxide,  ammonium  nitrite 
and  nitrate,  etc. — A.  S. 


ilariiic    alijrr  ;      Trcalmenl    of fo  extract  their 

conslitxtents  [iodine,  etc.].  M.  P.  P.  Gloe.ss. 
Ii.  P.  J.  and  E.  H.  Darrasse.  First  Addition, 
dated  Feb.  20.  1014,  to  Fr.  Pat.  470,943,  June 
27.  1013  (this  J.,  1914,  920). 

M.\uixio  alga"  are  treated  with  an  oxidising  agent 
such  as  hydrogen  peroxide  in  neutral  or  acid 
solution,  and  the  iodine  is  extracted  fi-om  tlie 
liquid  by  known  means.  The  salt  solution 
remaining  is  either  evaporated  to  obtain  the' 
mineral  s<dts,  or  added  to  the  extracted  plant 
residue  containing  mineral  salts,  mucilaginous 
material,  cellulose,  et<-.,  and  evaporated,  dried 
and  groimd.  The  residue  may  be  used  as  a 
manure.  As  an  alt<'rnative,  the  plants  may  be 
treateil  with  an  oxidising  gas,  e.g..  ozone  or  chlorine, 
and  lieat<'d  to  volatili.se  the  iodine,  the  extracted 
plant  residue  being  afterwai'ds  dried. — M.  N. 

Hydrogen    [from    water    gas,    producer    i/as,    etc.']  ; 

Manufacture  of .     J.   L.   Buchanan.  Brom- 

iKjrough,  and  K.  B.  Maxted,  Uock  Ferrv. 
Eng.  Pat.  li47tj,  March  14,  1914. 

0.\SES  containing  carbon  monoxide  are  passed 
with  steam  over  heated  catalytic  mateiial  contain- 
ing a  lixiviated  alkali  ferrite,  prepared,  for 
example,  by  i-oasting  a  mixture  of  sodium  carbonate 
and  burnt  pyrites  at  about  1000°  ('.,  and  lixiviating 
with  hot  water  to  recover  the  great <'r  portion  of 
the  caustic  alkali  formed. — F.  Sodn. 

Persulphuric   acid   and    itn   saltn  ;    Manufacture   of 

.     Farbeufabr.    vorm.    F.    Bayer    und    Co. 

Ft.  Pat.  470.2tJ4,  March  30.  1914.'  Under  Int. 
Conv.,  April  17  and  Sept.  12,  1913. 

Sek  Ger.  Pat.  271.042  and  Eng.  Pat.  24,931  of 
1913  ;  this  J..  1914.  4S4,  749. 


Magnesium    perborate;    Process    of   manufacturing 

.     \V.  Weber,  .Assignor  to  llenkel  und  Co.. 

Dusseldorf.  (lermanv.  C..S.  Pat.  1,124,081, 
Jan.  .■).   19ir).      Date  of  appl..  Feb.  9,  1914. 

See  Kn-    I'af.  3388  of  191  I  ;  this  J.,  1911,  Otil. 

Chlorides  of  Ihc  alkaVi  m-liils  :  Treatment  of to 

obtain  usefut  ')>rodnrls  therefrom.  ,1.  A.  Kendall, 
London.  U.S.  Pat.  1,124,143,  Jan.  5,  191.5. 
Dale  of  appl.,  Nov.  22,  1913. 

See  Eng.  Pat.  2rt,80t)  of  1912  ;  this  J.,  1014,  22. 


Seaweeds  ;  Treatment  of 

tuents.     yi.   V.   V.    Gloess.   I 


to  e.rfract  their  eonsli- 
]'.   J.   and   E,   B. 


Sodium  carbonate  ;  Process  for  producing  - 


M. 


Spazier,  I-os  .\jigeles,  Cal.     U.S.  Pat.  1,122,323. 
Dec.  29,  1914.     Date  of  appl..  June  23,  1913. 

.See  Eng.  Pat.  29,827  of  1913  ;  this  J..  1914,  740. 


Darrasse.     Fr.  Pal.  470,943,  June  27,   1913. 
See  U.S.  Pat.  1,103,283  of  1914  ;  this  J.,  1914,  920. 

Extraction  of  sulphur  and  ci/anogen  from  the  gases 
resulting  from  coal  dislillation.  '  J<>.  Pat.  471.231. 
See  U.K. 

Process  of  recovering  alkalis  from  flue-gases  [of 
cement  /dins].     U.S.  Pat.  I,121,.'-i32.     See  IX. 


Vm.— GLASS;    CERAMICS. 

Fireproof  bricks,    retorts,   crucililcs,   etc.     Board   of 
Trade  Bulletin. 

Exports  from  Germany  in  1912  of  fireproof 
bricks  of  all  kinds  (Chaniotte,  Dinas,  bauxite,  etc.)  : 
(a)  rectangular,  each  weighing  less  than  5  kilos,  net, 
amounted  to  £322,900  ;  (h)  rectangular,  each 
weighing  .■>  kilos,  or  more  net,  and  other  than 
rectangidar,  without  regard  to  weight,  £261,200  ; 
other  tire-proof  products  of  clay  and  clayey  sub- 
stances :  retorts,  £20,.500  ;  crucibles,  muffles, 
capsules,  tubes,  cylinders,  .and  other  hollow 
articles,  other  than  retorts  ;  slabs  and  other  pro- 
ducts, except  bricks  ;  crucibles  of  magnesia, 
cement,  or  soapstone,  £33.100  ;  total,  £643,700  ; 
from  Austria-Hungary  (1913) — fire-proof  bricks: 
Dinas.  magnesite.  liaiixite,  and  graphite 
bricks,  weighing  up  to  '>  kilos,  each,  £149,300  : 
weighing  over  5  kilos,  each,  £74,500  ;  other, 
weighing  up  to  10  kilos,  each,  £15,800,  weighing 
over  10  kilos,  each,  £7,000;  retorts,  crucibles, 
muffles,  capsules,  nozzles,  brewers'  stining-rods 
and  similar  articles  for  teihnic^l  purposes  of  fii'c- 
proof  material  (other  than  graphite)  or  common 
.stoneware,  £1700;  total,  £218,300,  Similar  par- 
ticulars for  the  United  Kingdom  are  not  available. 

The  principal  markets  (mainly  European)  sup- 
plied bv  Germany,  and  the  amount  .sent  to  each 
market  in  1912,  were  : — Bussia  (£156,100)  ;  lYance 
(£135,6,-.0)  :  Belgium  (£84,400)  ;  Italy  (£52,000)  ; 
Netherlands  (£39.900)  :  and  Switzerland  (£28.600). 
The  United  Kingdom  took  from  Germany  £13,800 
worth  of  these  products  in  1912. 

Vustria's  exports  of  fireproof  bricks,  etc.,  go 
principallv  to  Bussia  (£42,710)  ;  France  (£23,850)  ; 
Italy  (£17,0.50),  United  Kingdom  (£16,520),  and 
Belgium   (£7430). 

The  maximum  amount  of  German  and  Austrian 
trade  in  fireproof  bricks,  retorts,  crucildes,  etc, 
which  might  be  diverted  to  British  manufacturers 
under  present  circumstances  Ls  as  follows  : — 
In  the  United  Kingdom  market: — German  trade 
(1912):  fireproof  bricks  of  all  kind.s,  £8900  ;  other 
fireproof  products  of  clay,  etc.  :  retorts,  £2700  ; 
crucibles,  m<iffles,  capsules,  tubes,  cylindei-s,  el<-., 
£2200  ;  Auslro-Hungarian  trade  (1913)  :  firepi-oof 
bricks  —Dinas,  magnesite,  bauxite,  and  graphite 
bricks.  £16,500  :  retorts,  crucibles,  muffles, 
capsules,  nozzles,  etc.,  £20.  In  C^olonial  and 
neutral  markets  : — (Jerman  trade  (1012)  :  fireproof 
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bricks  of  aU  kinds,  £518,600 ;  retorts,  £22,900  ; 
crucibles,  muffles,  etc.,  £24,850 ;  Austro-Hungarian 
trade  (1913)  :  fireproot  bricks — Dinas,  magnesite, 
bauxite,  and  graphite  bricks,  £102,200  ;  other 
fireproof  bricks,  £11,650;  retorts,  crucibles,  etc., 
£220. 

Patents. 

Glasses  ;  Process  for  the  manufacture  of  a  new  series 

of  economic .     C.  Merkl.     Ft.  Pat.  470,882, 

March  7,  1914.     Under  Int.  Conv.,  March  7,  1913. 

Easily  fusible  glasses  of  great  fluidity  are  produced 
by  incorporating  fluorine  compounds  in  the  mix- 
ture and  by  increa.'?ing  the  number  and  quantity 
of  the  earthy  and  metallic  bases.  During  fusion 
the  materials  are  kept  imcovered  and  directly 
exposed  to  heat  rays,  and  tlie  surface  of  the  fusing 
mass  Ls  extended  and  its  depth  diminished  by  using 
a  capsule-shaped  vessel,  lined  with  a  resistant 
material  or  suitably  cooled  to  ndnimise  the  corro- 
sive action  of  the  melt.  Double  pots,  one  inside 
the  other,  may  be  used,  the  inner  being  of  material 
which  LS  only  slightly  attacked,  and  the  outer  of 
any  suitable  material,  e.g.  metal.  Porous  glass  is 
obtained  by  incorporating  materials  which  develop 
gases  or  vapours  during  the  fusion  process,  or  by 
injecting  gas  or  vajiour  into  the  melt.  Alkali 
sulphates  may  be  used  in  place  of  the  carbonates 
in  either  coloured  or  colourless  glasses,  and 
volcanic  rocks,  either  alone  or  mixed  with  otlier 
materials,  may  be  used  as  raw  materials. — W.  C.  II. 

Glass-mellin;!    pots;    The    healing    of [in    pot 

arches].     C.  King.  Stourbridge.     Eng.  Pat.  5711. 
March  6,  1914. 

GLASS-JfELTiNG  pots  are  heated  in  a  closed  chamber 
or  muffle  surrounded  by  heating  flues  leading  from 
a  furnace  situated  beneath  the  muffle. — W.  C.  H. 

Magnesium  silicate  ;    Z^sc  of  hydraled  nalural 

for  the  manufacture  of  ceramic  icare,  tracing  chalk, 
and  heat  insulators,  fired  or  unfired.  I.  J.  B. 
Darget.  First  Addition,  dated  April  4,  1914,  to 
.  Ft.  Pat.  456,459,  June  25,  1912  {this  J..  1913, 
1011). 

The  addition  of  natural  hydrated  magnesium 
silicates  to  clay  gives  a  light-coloured  ceramic  body 
which  ^vorks  well,  does  not  crack  or  contract, 
and  yields  pottery  whicli  is  only  slightly  porous 
and  need  be  glazed  only  when  the  articles  are  to 
contain  liquids. — W.  C.  H. 

Opaquing  agents  for  ichite  oiamel  ;  Process  of  manu- 
facturing  .     I.    Kreidl,    Vienna.     U.S.    Pat. 

1,123,760,  Jan.  5,  1915.     Date  of  appl..  Mav  29, 
1912. 

See  Addition  of  June  6.  1912.  to  Fr.  Pat.  429,605 
of  1911  ;  this  J.,  1912.  IISI. 
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TimJier  ;  Report  of  Committee  on  specifications  for 
the  preservation  of  treat-able .  Amer.  Wood- 
preservers'  Assoc,  Chicago,  Jan.  1915.  [Advance 
proof.]     17  pages. 

Seasoning. — Practically  all  woods  can  be  air- 
seasoned  except  in  low,  humid  localities.  Gum 
wood  requires  very  favourable  conditions  and, 
like  beech,  should  be  seasoned  only  in  very  open 
piles  and  watched  very  carefully  for  dry  rot  ; 
"  bluing  "  of  sap  pine  during  seasoning  is  not 
necessarily  an  indication  of  decay.  Hardwood 
track  sleepers  should  be  seasoned  for  at  least 
8  (preferably  12)  months,  yellow  pine  for  i — 6, 
and    hemlock,    tamarack,  and    jack-pine    for    12 


months  ;  over-seasoning  may  prove  detrimental 
with  some  species.  For  efficient  subsequent  treat- 
ment, air-seasoned  wood  should  not  contain 
more  than  20%  of  moisture,  calculated  on  the 
oven-dry  w-eight.  When  artificial  seasoning  is 
necessary,  the  pressure  in  the  steaming  proce.ss 
should  not  exceed  20  lb.  per  sq.  in.,  nor  the  tem- 
perature of  the  oil  in  the  boUing  process  220°  F. 
(105°  C).  Preservatives. — With  coal-tar  creosote, 
the  fuU-ceU  treatment  (Bethel  process),  absorbing 
20 — 10  1b.  of  creosote  per  cub.  ft.  according 
as  the  wood  is  subject  to  attack  by  marine  borers 
or  only  to  ordinary  processes  of  decay,  is  recom- 
mended for  piling  and  other  marine  timbers  and 
for  permanent  structures  not  suliject  to  mechanical 
wear  but  situated  in  unfavourable  localities  ; 
and  the  empty -cell  treatment  (Rueping  and  Ix)wry 
processes)  for  track  sleepers  used  under  conditions 
giving  a  mechaiucal  life  of  11 — 15  years,  and  for 
structures  of  limited  life  or  subject  to  superficial 
mechanical  wear  and  exposed  mainly  to  the 
destructive  action  ot  the  weather  :  the  depth  of 
penetration  should  be  the  same  in  both  treatments, 
but  in  the  latter  the  impregnated  portion  of  the 
wood  should  retain  not  less  than  5  lb.  of  jireserva- 
tive  per  cub.  ft.  Treatment  with  zinc  chloride 
is  suggested  for  woods  resistant  to  creosote,  and, 
in  dry  climates,  for  track  sleepers,  etc.,  having 
a  Ufe  of  not  more  than  11  years.  This  preserva- 
tive should  only  be  used  in  cases  where  the  treated 
tin\ber  is  to  be  subject  to  mechanical  wear  or 
to  !)e  in  contact  with  water  ;  when  employed  it 
should  be  aj^plied  by  the  standard  method 
known  as  "  Burnettizing,"  the  timber  being 
sufficiently  impregnated  to  ensure  the  retention 
of  at  least  Jib.  (preferably  Jib.)  of  the  dry  salt 
per  cub.  ft.  In  tlie  absence  of  data  showing 
the  value  of  the  combination  as  compared  with 
the  single  preservatives,  no  recommendations  are 
made  regarding  the  use  of  zinc  cldoride  and 
creosote  in  admixture  (Card,  Allardyce,  and 
Rutger  processes).  As  regards  the  use  of  coal 
tar-creosote  mixture,  it  is  stated  that  refined 
coal  tar  (under  the  restrictions  specified  by  the 
American  I-faUway  Engineei-s'  Assoc.)  does  not 
reduce  the  efficiency  of  creosote  and,  in  quantities 
up  to  30°,,,  shoidd  not  be  considered  an  adulterant 
of  the  latter.— W.  E.  F.  P. 

Coal  tar  creosote,  creosote  distillates  and  individual 

constiluents  ;     Comparatii-e   toxicity   of  for 

the  marine  wood  borer,  Xylotrya.  E.  F.  Shackell. 
Amer.  Wood-preservers'  Assoc,  Chicago,  Jan., 
1915.      [Advance  proof.]     9  pages. 

TilE  toxicity  of  creosote  fractions  diminishes  with 
rise  of  b.  pt.,  the  light  oils  being  very  toxic  even  in 
the  extremely  small  proportions  in  which  they 
dissolve  in  sea  water.  N.iphthalene  and  anthracene 
are  practically  non-toxic,  but  the  tar  acids  are 
extremely  toxic  ;  a-uaphthol  is  many  times  more 
poisonous  than  phenol.  The  toxicity  of  creosote 
and  its  fractions  is  reduced  by  the  loss  of  volatile 
constituents  at  ordinarv  summer  temperature. 

— W.  E.  F.  P. 

Wood   under   Ircalment ;     Temperature   changes   in 

.     G.    AI.    Hunt.     Amer.    Wood-preservers' 

Assoc,  Chicago,  Jan.  1915.  [Advance  proof.] 
15  pages. 

.Sleepers  of  maple,  red  oak,  loblolly  pine,  and 
hemlock,  each  Sift,  long  and  6  by  Sin.  in  cross 
section,  were  treated  with  saturated  steam  at 
atmospheric  pressure  (212' F.,  100°  C),  and  at 
20  1b.  per  sq.  in.  (259°  F.,  126°  C),  and  with 
creo.sote  at  212"  F.  (100°  C.)  and  185°  F.  (85°  C). 
The  heating  was  continued  until  the  rise  in  tem- 
perature within  the  sleeper  was  not  more  than 
1-8''F.  (1"C.)  in  10  mins.,  and  in  most  cases 
considerably  beyond  this  point  ;   at  the  close  of  the 
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heating  period  a  vacuum  of  2t'>  in.  was  appU(><l  for 
1  hour.  Till-  rosiilts  obtained  are  sliown  in  a 
series  of  tiine-teniperature  curves.  Tlio  interior 
temperature  of  the  sleepei-s  did  not  rise  appreciably 
durinj;  tlie  (ii-st  :!0  or  10  niins.,  and  in  no  case  quite 
Attained  tliat  of  tlie  heatinp  medium,  tl\e  rate  of 
increiuse  biiiii;  preatost  with  steam  at  jiO  lb. 
pressure,  least  with  creosote  at  \>>'-)°  F.  (}<5°  C), 
slightly  preater  with  steam  at  212"  F.  (100' C.) 
than  with  I'reosote  at  the  same  temperature, 
And  appari'utly  independent  of  the  kind  of  wood. 
With  steam  at  20  1b.  pressure,  the  time  required 
for  the  interior  of  the  sleepers  to  reach  212  J"'.  (100^ 
■O.)  varied  from  2J  to  r>  hi-s..  average  4i  lirs. ;  the 
interior  temperature  fell  very  rapidly  uimn  tlio 
Application  of  the  vacuum.  Seasoned  sleepers 
heated  more  rapidly  than  green  ones,  the  latter 
being  badlv  "  checked."  and  the  former  not 
seriously  attected.  bv  treatment  with  steam  at 
20  lb.  pressure.— \V.  K.  F.  P. 

Paving  blocks ;  Tlie  bleeding  and  siccUIng  of 
[icood]  ■ .  C.  H.  Teesdale.  Amer.  Wood- 
preservers'  Assoc,  Chicago,  Jan.  1915.  [Ad- 
vance piwof.  2t)  pages. 
Prfoue  treatment  with  preservative,  all  blocks, 
air-seasoned  or  not,  should  lie  well  steamed  so  that 
absorption  may  be  less  rapid  and  more  uniform, 
that  a  greater  pressure  may  be  applied  for  a 
longer  period,  and  that  seasoned  blocks  may 
«xpand  by  absorbing  moisture  and  thus  liecome 
less  liable  to  swell  after  laying.  For  the  latter 
reason  green  is  preferable  to  seasone<l  material, 
and  treated  blocks  should  not  be  aUo«'ed  to  become 
■dry  before  laying.  A  vacuum  treatment  is 
■desirable  after  the  .steaming  period  and  also  after 
removal  of  the  oil  from  the  impregnating  cylinder  ; 
if  tar  nuxtures  be  used,  the  final  vacuum  should  be 
followed  by  steaming  to  remove  carljcm  and  dirt 
from  the  surface  of  the  blocks.  Swelling  is  not 
appreciably  decreased  by  increasing  the  absorption 
of  oil  above  10  lb.  per  cid).  ft.,  and  is  only  slightly 
retarded  by  the  use  of  tar  mixtures  ;  bleedin,^ 
tends  to  increase  when  the  amount  of  oil  .absorbed 
is  more  than  Hi  lb.  per  cub.  ft.  In  framing 
specifications  for  treating  blocks,  much  less 
consideration  should  be  given  to  tlie  water- 
proofing elTect  of  the  oil  or  treatment  than  to  the 
■use  of  sufficient  oil  of  good  grade  to  penetrate 
the  wood  thoroughly  by  methods  that  will  not 
cau.se  the  blocks  to  bleed  ;  swelling  can  be  pre- 
vented by  treating  the  blocks  in  the  green  condition 
•and  so  laving  them  that  water  will  not  penetrate 
to  the  bottom.— W.  E.  F.  1*. 

Patents. 

Tiles,  roof  aheeia,   and  the  like  ;    Manufaclurc  of 

.      F.     H.     Sutcliffe,     Leigh,     Lanes.      Eng. 

Pat.  22,423,  Oct.  4,  1913. 

Sr.ABS  or  sheets  made  from  .sand  and  lime,  with 
which  asl)estos  fibre  is  incorporated,  are  .subjected 
to  mechanical  pressure  during  the  process  of 
induration  by  treatment  with  steam. — W.  V.  H. 

Cement     [from     felspar] ;       Process     of     making 

hydraulv:  — — .     H.  E.  Brown,  Kingstrm,  N.Y^., 

Assignor  to  W.   K.   Warren,   New   York.      U.>S. 

Pat.    1.124.238,   Jan.   5,    1915.     Date   of  appL, 

Nov.  10,  1914. 

F1':l.sp.\r  is  fused,  under  non-reducing  conditions, 

"with  sufficient  calcium  chloride  to  furnish  enough 

<-hlorine    to    combine    with    the    potassium,    and 

sufficient    calcium    carbonate    to    raise    the    lime 

content     of     the     product    to     40%— 55%.     The 

■volatilised    potassium    salt  is    collected,    and    the 

molten   reaction   product   is   treated   with   one   or 

■more   salts   capal>le   of    forming  .Sorel   cement    or 

salts  of  alkali-forndng  metaLs  in  solution,  capable 


of  increasing  the  hydraidic  properties  of  the 
product,  to  produce  liydraulic  cement  in  which 
the  lime  content  is  between  40%  and  55%. 

— W.  C.  H. 

Alkiilis  from  flue  gases  [of  cement  kilns] ;  Process 
of  recorcrin(j  — — .  S.  B.  Newberry,  Baybridge, 
Ohio,  Assignor  to  .1.  1?.  Morroni  New  York. 
U..S.  I'at.  1,121,532,  Dec.  15,  1914.  Date  of 
appl.,  Oct.  5,  1911. 

Fi.UE  dust  is  leached  with  water  and  the  resulting 
solution  p.asscd  over  an  extended  surface,  in 
contact  with  a  counter-current  of  ilue  gases,  so 
as  to  concentrate  the  solution  to  the  trystallisation 
point  by  aljsorption  of  salts  from  the  gases  and 
by  evaporation.  'J"ho  deposited  salts  are  separated 
from  the  cooled  sohdion  and  the  mother  liquor  is 
again  brought  in  contact  with  the  gases. — P.  SoDN. 

Cement ;    Slow  or  semi-sloio  acltino  hydraulic . 

A.  C.   Vournasos.     Pr.  Pat.  470,902,  April  10, 
1914. 

"  Santorin  kartii  "  is  niixed  with  fat  lime  to  form 
a  slow-setting  cement,  or  with  lime  .and  a  quick- 
setting  cement  to  form  a  senu-slow-setting  cement. 

— W.  C.  II. 

Hydraulic  cementing  material  or  cement  or  plaster  ; 

Manufacture    of .     W.    A.    Oakley,    Bondi, 

N.S.W.     Eng.  Pat.  10,243,  July  15,  1013. 

JIatt-^rial  for  cementing  sand  and  the  like  is 
prepared  by  adding  hydrochloric  acid  to 
magnesium  or  calcium  carl)onate  or  oxide,  with 
which  kaolin  or  clay  is  mixed,  the  mass  being 
dried  and  ground,  and  mixed  with  from  1  to  3 
parts  of  magnesium  oxide. — W.  C.  H. 

Impregnating    wood,     etc.  ;      Apparatus    for . 

F.   Moll,   iSerUn-.Sudende,   Germany.     U.S.   Pat. 

1.122.407,     Dec.     29,     1914.     Date     of     appL, 

July  23,  1913. 
See  Fr.  Pat.  463,030  of  1913  ;   this  J.,  1914,  356. 
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Slag    inclusions    in    molten    steel ;     The      alleged 

solubilili/  of .      P.  Giolitti  and  G.  Tavanti. 

Annali  Chim.  Appl.,  1914,  2,  360—360. 
Specimens  of  an  acid  steel  and  a  basic  steel  were 
examined  after  being  suddenly  cooled  from  the 
fused  condition,  after  annealing,  and  after  slow 
cooling,  respectively.  In  both  cases  the  appear- 
ance, number,  and  "size  of  the  slag  inclusions  were 
not  appreciably  modified  by  the  different  treat- 
ments, and  this  result  excludes  the  possibility  ot 
the  slag  being  dissolved  )iv  the  molten  steel  as 
atlirmedbv  Ziegler(this  J.,  1911,  1214).  Steinberg 
(Rev.  -},m..  May,  1914,  Abstracts,  313),  in  experi- 
ments with  artificial  inclusions  ot  .sulphides  of  iron 
and  manganese,  found  that  inclusions  in  specimens 
of  steel  quenched  frcmi  the  liquid  state  were 
many  times  smaller  than  in  similar  specimens 
annealed  after  such  quenching.  1  his  result, 
entirely  at  variance  with  the  results  obtainea 
by  the  authtir  in  the  case  of  "  reaction  slags, 
indicates  that  the  latter  are  not,  as  commonly 
supposed,  composed  mainly  or  entirely  of  man- 
ganese sulphide. — A.  S. 

Tungsten;    Analytical  examination  of  [commercial'l 

-.     //.     U.  Arnold.      /.  anorg.  ('hem.,  1914, 

88,  333—340.      (See  this  J.,  1914,  924.) 
Silicon  is  determined  by  converting  the  tungsten 
into  tungstic   acid   and   evaporating  with  hydro- 
fluoric acid,  using  a  deep  crucible  which  is  covered 


180 


Cl.X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.       [Feb.  27.  I9J5.  - 


■whilst  expelling  the  la^t  trace  of  acid  ;  or,  the 
tungstic  acid  is  fused  with  6 — 8  times  its  weight 
<if  pota-ssium  bisulphate,  the  cooled  mass  treated 
\vith  water,  tungstic  acid  dissolved  in  ammonium 
carbonate,  and  the  residual  silicic  acid  ignited 
and  evaporated  with  hydrofluoric  acid  ;  or,  an 
alkaline  solution  of  5  grms.  of  the  tungstic  acid  is 
mixed  with  7  c.c.  of  tartaric  acid,  the  mixture 
acidified  with  formic  or  oxalic  acid,  the  solution 
evaporated  to  dryness  in  a  platinum  dish,  and  the 
residue  dried  at"l20^C.  for  some  hours,  treated 
with  hot  water,  and  digested  on  the  water-bath, 
the  silica  being  filtered  off,  ignited,  weighed,  and 
evaporated  with  hydrofluoric  a;Cid.  Phosphorus 
and  arsenic. — Phosphoric  acid  is  precipitated 
from  the  tungstic  acid  solution  with  molybdic 
acid  by  Finkener's  method,  in  the  presence  of 
tartaric  acid,  the  precipitate  is  dissolved  in  2-5% 
ammonia  (see  Hinrichsen  ;  this  J.,  1910,  955), 
and  the  boiling  solution  precipitated  by  magnesia 
mixture  containing  about  5%  J^IgCl2  and  15% 
NH4CI  (Jorgensen  ;  Z.  anal.  Chem..  190C,  45, 
273)  ;  or,  the  solution  is  precipitated  first  with 
magnesia  mixture,  the  precipitate  dissolved  in 
nitric  acid,  tartaric  acid  added,  and  the  solution 
precipitated  by  Finkener's  method.  To  deter- 
mine arsenic  when  phosphorus  is  present,  about 
10  grms.  of  the  tungstic  acid  is  dissolved  in  100  c.c. 
'  of  20%  caustic  soda,  the  solution  boiled  for  halt- 
an-hour,  precipitated  with  boiling  magnesia 
mixture  as  above,  allowed  to  stand  for  at  least 
12  hours,  and  arsenic  separated  as  the  trichloride 
by  distilling  ^vith  hydrochloric  acid  and  cuprous 
chloride,  the  distillation  being  repeated  after 
treating  with  alkali  (Hilpert  and  Dieckmann  ; 
this  J.,  1913,  215),  unless  the  proportion  of 
tungsten  in  the  precipitate  is  small.  The  arsenic 
inay  be  weighed  as  silver  arsenate,  precipitated 
in  acetic  acid  solution  (Schiirmann  and  B6tt<her  ; 
Chem.-Zeit.,  1913,  37,  t9).  Phosphorus,  in 
presence  of  arsenic,  is  determined  Ijy  heating  the 
magnesium  precipitate  (which  may  be  filtered 
oft"  soon  after  settling)  on  the  water-bath  with 
bromine-hydrochloric  acid,  ta  volatilise  the 
arsenic,  and  then  precipitating  by  Finkener's 
method  from  nitric  acid  solution.  Sulphur  is 
determined  by  precipitating  the  concentrated  '' 
tungstate  solution  with  barium  chloride  in  the  ! 
presence  of  tartaric  acid,  adding  a  few  drops  of 
oxalic  acid  solution  or  ammonia,  if  the  ])roportion 
of  sulphur  be  small,  so  as  to  carry  do.\-n  the 
sulphate  with  the  precipitated  bariiu'n  oxalate  or 
tung.state.  After  ignition,  the  precipitate  is  ' 
treated  with  dilute  hydrochloric  acid  and  then  ' 
with  ammonia  or  caustic  soda  to  extract  the  I 
co-precipitated        tungstate.  Finely       divided    ' 

metallic  tungsten  is  best  treated  by  the  method  of 
Miiller  and  Diethelm  (this  J..  1910,  1386),  the  j 
oxides  of  sulphur  being  preferably  absorbed 
liy  caustic  soda  and  bromine.  Ca'rhon. — With  i 
finely  divided  metal,  the  method  of  ^Miiller  and 
Diethelm  [lac.  c'lt.)  is  adopted;  but  compact 
pieces  are  dissolved  electrolytically  in  ammonia 
(this  J.,  1914.  924).  without  an  oxidising  agent, 
the  current  being  so  regulated  that  no  gas  is 
evolved  at  the  anode  :  after  filtering  through 
asbestos,  the  carbon  is  determined  by  moist 
combustion  with  chromic  acid. — F.    SoDX. 

Cerium     and     ceruim     alloys  ;      Determincdion     of 

carbon    and    phosphorus     in .     II.    ^Vrnold. 

Z.    anal.    Chem.,    1914.    53,    t)78 — 682.     Chem.- 
Zeit.,  1914,  38.  Rep..  57t>.  ; 

Total  carbon  is  determined  by  means  of  chromic 
and  sulphuric  acids  according'  to  the  method  of 
Corleis,  the  reaction  being  moderated  by  pre- 
liminary treatment  of  the  metal  with  copper 
sulphate  solution.  Free  carbon  is  determined 
by  treating  the  metal  with  cupric  chloride  solution  j 
and  then  adding  ferric  chloride  and  hvdrocliloric 


acid  and  warming  on  the  water-bath  until  the- 
carbide  is  completely  decomposed.  The  residue- 
is  collected  on  an  asbestos  filter  and  the  larboit 
determined  with  cliromic  and  sulphuric  acids. 
Phosphorus  is  determined  l>y  precipitating  thc^ 
oxalates  of  the  rare-earth  metals  from  the 
neuti'alised  nitric  acid  solution  of  the  metal- 
evaporating  the  filtrate,  decomposing  the  oxalic 
acid  therein  by  means  of  concentrated  nitric  acid,, 
and  applying  the  molybdate  method. — J.  R. 

Cobalt  ;     Physical    properties    of    the    metal  - 


H.    T.    Kalmus  and   C.   Harper.     J.   Ind.    Eng^ 
Chem.,  1915,  7,6—17. 

The  cobalt  examined  was  reduced  from  the  oxide- 
bv    the    method    described    previouslv    (this    J.- 
1914,    261).     The    pure    metal    (Co    99-1— 99-9 %> 
resembles  nickel  in  appearance  liut  when  electro- 
deposited  and  poUshed  it  has  a  slightly  bluish  ca.st- 
The  specific  gravitv,  referred  to  water  at  4'C..  is^ 
8-7918  at  17    C.  foi-fhe  uuamiealed  metal,  8-810."). 
at  14-5=  C.  after  amiealing.  and  S-9253  at  I'l-o"  C. 
after     swaging.     The     Brinell     hardness,     deter- 
mined in  a  standard  Olsen  niachine.  with  a  load 
of  3500  1b..  was  about  124  for  cobalt  cast  in  an. 
iron    moidd,    that    of    nickel    cast    under    similar- 
conditions  being  about  83  and  of  cast  ii-on  about 
102.      The    presence    of    0-06— 0-37%  C   had    less- 
effect  on  the  hardness  of  cobalt  than  slight  varia- 
tions in  heat  treatment.     If  the  njeltlng  point  of 
nickel  be  taken  as  1452' C.  (Burgess  and  Wallen- 
berg,   this   J.,    1913,    830)    pure    cobalt   melts   at 
1478°±1-1°C.     It  has  a  tensile  strength  of  about- 
.34.400  lb.    and   a   compressive   strength   of   about 
122,0001b.  per  sq.  in.  as  cast,  the  corresponding; 
figures     after     annealing     being     36,980  IK.     ami 
117.200  lb.   per  sq.   in.   respectively,     f'ast   <-obalt 
containing    006 — 0-3°;,  C   has   a   tensile   strengtlt 
of   about   61,000  lb.    and   a    compres.sivc   strengtli 
above  175,000  lb.  per  sq.  in.     Both  the  tensile  and 
compressive  strengths  arc  greater  than   tiiose  of 
pure  iron  or  nickel  cast  and  tested  under  similar- 
conditions.     The  reduction  of  area  and  elongationi 
are  low  for  pure  cobalt,  but  rise  to    above    20°;,. 
in  the  case  of  '"  commercial  "'  cob.ilt  (OCi-.'j — 99-6%. 
Co)      containing    carlion    and     otlier    impurities. 
I'ure  cast  cobalt  can  be  macliiued  in  a  lathe  and,, 
if    the    casting    l)e    cooled    under    high    pressure,, 
can  subsequently  be  rolled  or  swaged  at  500'' — 
600^  C.     Coumiercial    cobalt    is    easily    machined 
and  can  l,>e  rolled  or  swaged  at  red  lieat  without 
any  special  preliminary   treatment.     The  specific 
electrical  resistance  of  cobalt  wire  of  high  purity- 
is  89-64  xl0~'    ohms  per  cm.  cube,  and  is  largely 
influenced  by  the  presence  of  occluded  gas,  being: 
increased   by   annealing   in   an    inert   gas   at    low- 
temperatures    and    diminished    by    annealing    ire 
vacuo.     The    electrical    resistance    of    commerciaE 
cobalt  is  231x10-"  to   103  -  10"'  ohms    per   cm. 
cube,    and    is    greatly    reduced    by    annealing    in 
vacuo.     The  spei  ific  heat  of  pure  cobalt  between-. 
0    and   890    C.  is  given  bv  the  formula  :    0-1058-)- 
0-0000457t  J-  0-0000000(i6t2.      The  paper  is  ;vccom- 
panied  by  H  photomicrographs. — A.  S. 

German     iron     and     steel     production     in      1914. 
F.ngiueering,  Feb.  12,  1915. 

The  Union  of  (iernian  Iron  and  Steel  Indu.stries- 
states  that  the  production  of  pig-iron  within  the- 
tierman  Customs  Union  for  December,  1914, 
amounted  to  853,881  tons.  ag,ain.st  1,611.250  tons^ 
for  December,  1913,  whilst  there  was  an  improve- 
ment as  compared  with  November,  1914.  for  wliich 
the  figure  was  788,950  tons.  The  production  of 
pig-iron  per  day,  since  the  war  began,  averaged  : — 
August.  18,925  tons  ;  September, 'l9, 336  ;  October, 
2.3.543  :  November,  26,299  :  December.  27,545  tons. 
The  prodviction  for  December  comorisi-d  : — 
Foundiy  pig,    148,881  tons;  Bessemer  pig.   8778; 
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Thotiia-i  iii;:.  512.808  ;  steel.  r<c..  128.317  ;  puddlo. 
25,0U7  tons.  Tlie  agurenatc  prothid ion  of  the 
different  brands  for  the  last  two  years  was  : — 


1014. 


Tons. 

Founilry  pig    2, 404. 527 

BeKsf  n«  r  piu i37.l>88 

Thomas  pie     O.iHU.BHK 

Slecl.  <l<- l,»n«.786 

Puddlr »7().257 


14,380,547 


Tons. 

:!.657,326 

.■t«K.84(l 

I2.n":i.3:!8 

2..MUI.»W7 
489.783 


19,309.172 


The  i-eduction  in  the  production  wa.s  most. 
marked  in  Ixjrraine.  Luxeniburc;,  Rhinclaud,  and 
Westphalia,  whilst  less  pi-onounced  in  fSilesia. 

Jtrdiirlion  of  ferric  sulphate  in  arid  Moliilinn  by 
nirana  of  radinium  amalgam  for  iilration  of  iron 
and  frrr  snlphuric  arid,  t'apps  and  IJoics. 
See  \11. 


Patents. 


Enhaniimi  llic 
London.   Eii).'. 


Muiinctic  uuderiul  [iron  and  sirri]  ; 

prrmtabililii  of .      E.  Wilson 

I'ats.  194.  Jan.  li  ;  2U»7.  .Ian.  27  :  .'>012,  Feb.  2(i  ; 
and  .'i844,  .Maicli  7.   1011. 

TllK  niapnctii'  properties  of  iron  and  steel  are 
improved  by  protecting  the  articles  from  the 
earth's  field  whilst  they  are  demagnetised 
by  means  of  a  gradually  diminishing  alternating 
magnetising  force  ;  cooled  from  the  temperature 
at  which  tluy  are  non-magnetic  ;  warmed  from 
the  teniperalmc'  of  licjuid  air;  or.  when  it  is 
desiri'd  to  increase  Ihi!  peimealiility  for  largo 
vahies  of  Hux,  subjected  to  a  strong  magnetising 
force.  The  nece.ssary  protection  is  given  hy  a 
easing  of  iron,  or  hy  a  cage  of  cuirenl -carrying 
conductors  adapted  exactly  to  neutralise  the 
•■arlh's  lield.  .-\s  an  example  of  the  adaptation 
of  the  principle,  .a  wireless  telegraph  detictor  is 
described  in  which  the  active  part  of  the  core  is 
shielded  as  mentioned  above,  and  is  demagnet- 
ised as  it  entei-s  the  shielding  l)ox. — T.  St. 

Magnclic  body   [alloy  of  iron,   silicon,   abtminium. 
and    nianijanese]  ;      J'roccss    for    impmciny    the 

inrignrtic   qiiulilies   of  a .     R.    .\.    Iladfield, 

.SheOield.  England.  U.S.  Pat.  1.122.:!8ri.  Dec. 
20.  I'Jll.  Date  of  appl.,  March  21.  1007: 
renewed  .May  2ti.  1911. 

An  iron-silicon-aluminiuui-manganc.se  alloy  is 
heated  to  a  relatively  high  temperature,  below 
its  meltuig  point  (e.>i..  to  000 — 1000'  ('.).  and 
cooled  rapidly,  so  that  the  changes  elTe<-ted  by  heat- 
ing are  retrained  substantially  unaltered.  The  alloy 
is  then  reheated  to  substa"ntially  (he  same  tem- 
perature as  before  and  cooled  slowly. — T.  St. 

Iron  or  Mccl  :    Production  of  stains  or  colours  on 

for   sclrromctric    purposes.  Hudge-Whit- 

worth,  Ltd..  and  H.  I,.  Heathcote,  t'oventrv. 
Eng.  Pat.  910.  Jan.  13,  lOIf. 

AliTiri.E.s  of  hardened  steel  or  iron  are  placed 
collectively,  after  cleaning,  in  an  etching  solution 
for  from  10  to  00  seconds,  then  washed  by 
immersion  in  hot  water,  and  dried  in  sawdust 
or  the  like.  By  examining  the  stains  thus  pro- 
duced on  the  brightened  surfaces,  any  imperfectly 
hardened  articles  can  l>e  detected.  The  e(<hing 
solution  Is  preferably  composed  of  substantially 
10  vols,  each  of  industrial  methylated  spirit  and 
water  and  1  vol.  of  commercial  nitric  acid  of 
sp.  gr.  1  30.  .  but  other  acids  (picric,  chromic, 
sulphuric,  sulphurous,  or  acetic  acid)  may  .also 
be  used.  The  solution  is  non-infl.anmiable  at 
normal    temperatures.     To   indicate    small    dilTer- 


encos  of  hardness  it  is  neces.sary  to  restrain  the 
aetion  of  the  et<;hing  fluid  ;  this  is  conveniently 
done  by  adding  to  the  solution  as  dosciibed  about 
o%  of  a  1%  solution  of  iodine  in  industrial 
methylated  spirit. — T.  .St. 


Steel;      .Alloyed - 


J.  (,'hurchward.  .Mount 
Vernon,  N.Y..  Assignor  to  t'liurchward  Inter- 
national .Steel  Co.,  New  York.  U..S.  Pat. 
1.122.861,  Dec.  20,  1914.  Date  of  appL,  March 
18,  ion. 

An  .illov  composej  of  steel  (with  C  010  to  100%) 
92- (.  Ni  3-50.  Cr  200.  \V  100.  .^In  O-.W,  Si  0-25, 
V  0-3.->  to  0-75%.— T.  St. 

MatKjanesc  steel  ;    Ilcat  treatment  of .     W.  ,S. 

Potter.    Pittsburgh,    Pa.      U..S.    Pat.    1,123,003, 
Dec.  20,  lOlJ.      bate  of  appl.,  April  17,  1014. 

TllK  steel  is  heated  to  a  maximum  temperature 
(slightly  al)ove  82.">° — S.'iO^  C.)  not  more  than 
12.5"  C.  above  the  upper  limit  of  (he  critical 
range  for  the  re-solution  of  the  constituents 
which  have  separated  from  the  mixed  crystals. 
The  maximum  temperature  is  maintained  until 
equilibrium  is  established,  and  the  steel  is  then 
rapidly  cooled. — T.  St. 


Steel  articles  :    Manufacture  of  - 


H.  M.  Howe, 
Bedford  Station.  N.Y.,  A.ssignor  to  Taylor- 
Wharton  Iron  and  Stec?l  Co..  High  Bridge. 
N..L  l'..S.  Pat.  1.123,103,  Dec.  29,  1914. 
Date  of  appl..  Julv  17.  1909  ;  renewed  .July  9. 
1914. 

Akttcles  composed  of  an  alloy  of  mang.mese, 
ii(jn.  and  carbon,  and  designed  to  resist  wear  and 
shock,  are  treated  to  juoduce  an  austenidc  con- 
dition in  the  intei-ior.  and  .a  martensitic  condition 
for  a  depth  of  about  1  /Iti  inch  on  the  wearing 
surface. — T.  St. 

Converter     process.     [Manufarturc     of    steel.]     O. 
Tbiel.     tier.  Pat.  277,7(i4,  .March  1,  1914. 

The  charge  in  the  converter  is  increased  during  a 
blow  .  so  that  the  bath  of  iron  and  slag  is  maintained 
at  a  given  height  and  the  pressure  conditions 
kept  cons(ant.  In  this  way  the  output  of  the 
converter  can  Vje  increa.sed,  on  the  average,  by 
more  than  30  °o. —  A.  S. 

Scrap   iron  ;     Treatment   of  tinned  and  galvanised 

,  scrap  sine,  and  old  tinned  and  galvanised 

utensils.     VV.  A.  JIUls,  Ixindon.     Eng.  Pat.  933, 
Jan.   13,   1914. 

Tinned  and  galvanised  scrap  iron,  etc.,  is  melted 
in  an  electric  or  other  suitable  furnace  in  which 
the  requisite  high  temperature,  and  a  neutral  or 
reducing  atmosphere,  can  be  obtained.  The  non- 
ferrous  metals  are  volatilised  and  are  either 
recovered  in  the  metallic  form  in  suitable  conden- 
sers, or  are  oxidised  and  the  oxides  recovered.  The 
form  of  f'ondenser  prefeBred  is  one  in  which  the 
vapours  are  mixed  with  a  spray  of  water  or  other 
suitable  liquid,  created  by  the  rapid  revolution  of  a 
vertical  wheel  in  a  closed  vessel.  SalLs  of  the 
mitals  niav  be  produced  by  the  use  of  acid  and 
I  alkali  solutions.  .Uter  the  volatile  metals  have 
]  been  ri'moved,  fluxes  are  added  to  the  molten 
bath  to  produce  marketable  forms  of  u-on  or  steel. 

— T.  .St. 

Alluvial    ores    and    alluvial   gold;     Apparatus   for 

eoneentratinq .     J.    F.    I.^bb,    Wood   Green, 

and  .\.  B.   L.  Williams,   Highbury.     Eng.  Pat. 

21,8.58,  .Sept.  27,  1013. 

An  inclined  sluice,  pivoted  at  its  upper   end  and 

mounted    on  springs,    is    given    a    rapid   vertical 

reciprocating  motion  by  a  tappet  wheel  acting  on 
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a  roller  placed  on  the  under  side  near  the  lower  end. 
Ore  and  alluvium  are  washed  down  the  sluice 
with  water,  the  ore  being  retained  at  weirs  and 
in  classifiers  from  which  it  is  discharged  without 
stopping  the  action.  In  line  with  the  sluice  is  a 
fixed  inchned  laimder  provided  with  a  settUng 
well  and  a  ridge  for  the  removal  of  tailings.  At 
the  outlet  of  the  launder  and  operated  by  the 
effluent  is  a  water-wheel  which,  through  suitable 
gearing,  actuates  tlie  tappet  wheel.  When  the 
ore  contains  gold,  mercury  baths  are  provided 
behind  tlie  weirs  and  suitable  riffles. — T.  St. 

Copper  ;     Apparatus  for  use  in  discharying 


from     refininij     furnaees.     E.     John,     Landore, 
(Ham.     Eng.  Pat.  28,575,  Dec.  11,  1913. 

Molten  copper  is  run  from  the  refining  furnace  into 
a  forehearth  composed  of  a  metal  casing  lined 
with  firebrick,  and  thence  into  moulds  below 
through  openings  in  the  bottom  of  the  forehearth 
controlled  by  stoppers  actuated  by  levers  placed  in 
front.  (Reference  is  directed,  in  pursuance  of 
Sect.  7,  Sub-section  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pat.  8314  of  1904). — T.  St. 


Sulphides  ;    Separation  of  metallic  ■ 


.  L.  Brad- 
ford, Broken  Hill,  N.S.W.  Eng.  Pat.  19,814  of 
1914  ;  date  of  appl.,  Sept.  18,  1913.  Under 
Int.  Conv.,  July  19,  1913. 

Ix  the  separation  by  flotation  of  mixed  sul- 
pirides, such  as  blende  and  galena,  a  solution  of  an 
alkali  sulphite  or  thiosulphate,  or  sulphurous 
acid  is  added  to  the  "  wotting  medium  "  to  retard 
the  flotation.  Tlie  tendency  of  the  sulphides 
which  rise  to  (he  surface  to  carry  up  the  other 
sulphides  is  tlius  reduced. — T.  St. 


Sulphide  ores  ;  Separation  of  mixed  - 


Minerals 
Separation  and  De  Bavay's  Processes  AustraUa 
Proprietarv,  Ltd.,  Jlelbourue,  Australia.  Eng. 
Pat.  22.145,  Nov.  6,  1914.  Under  Int.  Conv., 
Nov.  13,  1913. 

SIlXED  sulphides  are  subjected  to  a.  flotation 
separation  with  agitation  and  aeration  in  water 
to  whicli  an  alkali  permanganate,  but  no  frothing 
agent,  has  been  added.  When  mixtures  of 
galena  and  blende  are  so  treated,  a  float  con- 
centrate   relatively    rich    in    galena    is    obtained. 

— T.  St. 

Zinc  furnaee  icith  inleyral  condenser  ;  Electric  ■ 


C.  V.  and  M.  Thierrv,  Paris.  U.S.  Pats. 
(A)  1,122,063  and  (B)  1. 122, 6154,  Dec.  29,  1914. 
Date  of  appl..  May  21,  1913. 

(A)  The  furnace  is  heated  by  a   carbon    resistor 
supported  directly  above  a  sump,  with  its  side  sur- 
faces  partially   retained    ijy   spaced   plates.     The 
ore   charge   is   introduced   through   vertical   tubes 
into  a  series  of  enclosed  pockets  disposed  trans- 
versely to  the  sides  of  the  resistor,  and  tlie  volatil- 
ised   products    are    passed     into      the      resistor,    I 
and   thence   upwards   through   a   series   of   super-    I 
imposed  filter-chambers  filled  with  carbon,  which    j 
are  wider   than   and  partially   supported    by  the    ' 
resistor.     Liquid  zinc  is  collected  in  reservoirs  on   j 
either  side,  above  the  plane  of  the  resistor,  wliilst 
uncondensed  fumes  and  gas  are  passed  upwards  and 
out  into  tlio  atmosphere.       (b)  Tlie  carbon  resistor 
is  arranged  longitudinally  in  the  furnace,  and  the 
reaction  takes  place  along  one  of  its  vertical  sides, 
the  opposite  side  being  connected  witli  a  parall^^l 
filt«r-chaTnber  by  a  number  of  intoiposed  condenser 
tubes  filled  with   carbon,   so  that  the   volatilised 
products    are    passed    directly    from    the    resistor 
into  the  tubes.     The  furnace"  is  provided  with  an 
open  space  above  the  tubes,  so  that  the  rate  of 
radiation  of  heat  may  be  regulated. — B.  N. 


[Melallic'\  catalysts  ;   Method  of  makin4j  - 


[from 


formates].  W.  O.  Snelling,  Pittsburgh,  Pa. 
U.S.  Pat.  1,122.811,  Dec.  29,  1914.  Date  of 
appl.,  .Tuly  19,  1913. 

A  POROUS  carrier  is  impregnated  with  a  solution 
of  a  metallic  formate,  e.g.,  copper  formate,  and  is 
then  heated  in  an  atmo.sphere  of  hydrogen  to  the 
lowest  temperature  at  which  the  formate  is 
reduced. — T.  St. 


Itletals  ;   Electrolytic   deposition   of - 


-from,   solu- 


tions. N.  V.  Hvbinette,  Christiani.a.  Norwav. 
U.S.  Pat.  1.123,299,  Jan.  5,  1915.  Date  of  appL, 
May  22,  1913. 

The  electrolyte,  which  contains  considerable 
quantities  of  ferric  salts  in  addition  to  the  metal 
to  be  recovered,  is  circulated  through  the  anode 
chamljer,  but  circulation  from  the  anode  to  the 
cathode  chamber  is  prevented  by  a  permeable 
partition.  The  metal  to  be  recovered,  having  a 
greater  rate  of  diffusion  than  the  ferric  salt, 
passes  into  the  cathode  chamber  and  is  deposited 
on  the  cathode. — B.  N. 

Tin;  Electrolytic  refining  of applicable  to  any 

conducting  material  containing  tin.  G.  Michaud 
and  E.  Delasson.  Third  Addition,  dated  March 
26,  1914,  to  Fr.  Pat.  435,936,  Nov.  4,  1911  (this 
J.,  1912,  395,  and  1913,  240). 

The  anodes,  consisting  of  movable  baskets  of 
conducting  material  carrying  the  tin-plate  scrap, 
are  immersed  in  the  electrolyte  between  two 
cathodes,  formed  of  perforated  plates  of  copper. 
Each  plate  is  supported  between  two  movable 
scrapers,  which  cause  the  tin  to  fall  to  the 
bottom  of  the  vat,  where  it  is  gathered  up  by 
scrapers  mounted  on  an  endless  chain  and  removed 
from  the  bath. — B.  N. 

Electrolytic   cell.     H.    Bittner.     Fr.    Pat.    471,078, 
April  17,  1914. 

The  cell  may  be  employed  for  the  electro-deposi- 
tion of  all  metals,  but  more  particularly  for  the 
electrolytic  recovery  of  tin  from  tin-plate  scrap. 
A  continuous  circulation  is  maintained  from  the 
lower  part  of  each  cathode  to  the  upper  portion  of 
the  corresponding  anode,  in  the  opposite  direction 
to  the  migration  of  the  cathode  ions.  The  circu- 
lation is  maintained  by  means  of  a  pump,  or  a 
thermo-siphon  heated  by  suitable  l)urners,  accord- 
ing to  wliether  a  cold  or  hot  bath  is  used.  The 
cathodes  are  Inirnished  continuously  by  means  of 
glass  balls  or  tubes,  of  sUghtly  higher  density  than 
the  electrolyte,  these  being  disposed  around  the 
cathode  and  given  an  ascending  and  descending 
movement  by  means  of  a  current  of  gas  at  a 
convenient  pressure  in  the  cathode  chamber,  or  by 
the  electrolytic  gas.  A  cathode  with  sloping  sur- 
faces may  be  used,  against  which  are  disposed  glass 
rulibing  tubes.  VA'hen  copper  is  used  for  the 
cathode,  it  is  first  treated  witli  iodine  vapour, 
whereby  whilst  the  electrical  conductivity  of  the 
plate  is  maintained,  the  adherence  of  metallic 
deposits  is  prevented. — B.  N. 

MetcLls  ;   Precipitating from  solutions.     L.   D. 

Mills,  Johannesbiu'g,  South  Africa,  Assignor  to 
Merrill  Metallurgical  Co.  U.S.  Pat.  1,123,778, 
Jan.  5,  1915.     Date  of  appl.,  May  14,  1913. 

A  HOMOGEXEOUS  mixture  of  the  metal-bearing 
solution  and  a  motiile  precipitant  is  maintained  at 
tlie  surface  of  a  filter  medium  through  which  the 
solution  is  drawn,  wiiereby  the  solid  matter  is 
deposited  as  a  homogeneous  and  uniformly  per- 
meable layer.  The  heavier  settled  particles  of  the 
precipitant  and  precipitate  are  collected,  and  the 
mixture  containing  these  heavier  particles  is 
circulated  near  to  the  filter  medium. — T.  St. 
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Ores  ;  Xodiilisind  ■ 


.  N.  S.  Boroh,  CoponhnRen, 
Denmnrk.  U.S.  Pat.  1,12;{,072,  Jan.  5,  11)15. 
Date  of  nppl..  May  7,  1913. 
The  oro,  iiiixi>d  with  carbonaceous  matorinl,  is 
passed  tliroufih  a  rotary  kiln,  in  tlie  first  p.irt  of 
wliicli  tlie  (•har>;e  is  licateil  in  a  reduiint;  atnio- 
spliere  nearly  to  the  sintering  temperature.  The 
mass  is  then  subjected  to  an  oxidising  action, 
whereby  the  temperature  is  raised  s\iddenly 
through  the  degree  required  for  noduUsation 
without  a  correspondini;  rise  in  the  temperature 
of  the  wall  of  the  kiln.— T.  St. 

Koast'DKj  fiiniacrs  ;    liithhlea  for   mechanical . 

O.  Spinzig  and  W.  Honimel.  Kirst  .\ddition, 
dated  April  7,  1014,  to  Fr.  I'at.  400,127,  Jidy  3, 
1913.  Under  Int.  Conv..  April  S),  1913. 
The  rabble  is  provided  with  two  rows  of  blades 
or  scrapei-s  so  arranged  that,  during  ojieration, 
those  in  one  row  move  the  material  into  the  zone 
traversed  by  the  next  row.  The  material  is  thus 
moved  progressively  across  the  liearth  and  pre- 
vented from  accumulating  at  the  sides. 

— W.  E.  F.  V. 

Calamine   and   other   carbonate   ores  ;   Process   and 

furnace    ior    calcininr)    fincli/    dirided .     A. 

Morcier-l'ageyral.  Fr.  Pat.  170,201,  June  9,  1913. 
A  snxTUKE  of  the  ore  with  sufficient  coal  to  effect 
complete  calcination  is  treated  in  a  bucket-shaped 
furnace,  mounted  on  trunnions,  and  liaving  a 
perforated  false  bottom  or  grate  below  wliich  is  an 
air-pressure  chamber.  A  small  quantity  of  ignited 
fuel  is  placed  on  the  grate,  charging  commenced, 
and  the  blast  started,  the  latter  being  gradually 
increased  until,  when  charging  is  finished,  a  pres- 
sure of  about   12   cm.   of  water  is  attained. 

— \V.  E.  F.  P. 

[Bearino  metal]  aUo>/.    E.  Fliigel.    Fr.  Pat.  470,093, 

April   8.    1914. 
An  alloy  (bearing  metal),  prepared  from  brass  or 
bronze    of    known    composition,   and    containing 
Zn  34,  Al  5,   Sn  5,  and  I'b  3%,  the  permissible 
variation  being  10%  for  each  constituent. 

— \V.  E.  F.  P. 

Tungsten  and  il-s  alloys  ;  Manufacture  of  u-ires  of 

.     K.    P.    K.    Siefert.     Fr.    Pat.    471,110. 

AprU  18,  1914.  Under  Int.  Conv.,  April  21  and 
July  30,  1913. 
See  U.S.  Pat.  1.103.382  of  1914  (this  J.,  1914,  870). 
The  bar  of  compressed  metaUic  powder  is  heated 
to  the  sintering  temperature  (minimum,  900°  0.) 
by  means  of  two  electrodes  situated  at  opposite 
sides  of  tlie  die  and  forming  the  holders  or  clamps 
between  wliich  the  metal  is  stretched. — W.  E.  P.  P. 

Metals;      Process    for    obtaining    oxidisable . 

A.  Zavelberg.     Ger.  I'at.  277,079,  Aug.  5,  1913. 

Addition  to  Ger.  Pat.  226,2.J7. 
The  process  described  in  the  chief  patent  (this 
J.,  1910,  1460)  is  divided  into  two  stages,  about 
55 °o  of  the  metal  being  recovered  in  the  first  stage 
and  the  hot  charge  then  transferrei,!  to  a  second 
chamber  or  shaft  in  wliich  the  reaction  is  com- 
pleted. By  working  in  this  manner,  wider  shafts 
and  larger  charges  can  be  used. — A.  S. 

Steel;      Manufacture    of .     W.     R.     Walker, 

New  York.  Re-is.sue  No.  13.861,  Jan.  5,  1915, 
ofU.S.  Pat.  1,014,425.  Dateof  appl.,  Oct.  9,  1914. 

See  this  J.,  1912,  192. 

Ingol-iron   and   the    like ;     Process  for   improving 

the    properties    of .     H.    Goldschmidt    and 

II.  Biewend,  Essen  on  the  Ruhr,  Germany, 
Assignors  to  Goldschmidt  Thermit  Co.,  New 
York.  U.S.  Pat.  1,122,272,  Dec.  29,  1914. 
Date  of  appl.,  May  31,  1912. 

See  Fr.  Pat.  443,652  of  1912  ;    this  J.,  1912,  993. 


Ferro-chromium  ;     Process  of  manufacturing . 

II.  (iolilschiiiiilt  and  ().  Weil,  Essen-on-the- 
Huhr,  tiermanv.  .\ssignors  to  Goldschmidt 
Thermit  Co.,  New  York.  U.S.  Pat.  1,122,907, 
Dec.   29,    1914.     Date  of  appl.,  May   22,   1913. 

See  Addition  of  April  26.  1913,  to  Fr.  Pat.  453,205 
of   1913  ;    this  J.,   1913,   1072. 


Sulphides  :   Separation  of  metallic  - 


.  L.  Brad- 
ford, Broken  Hill,  N.S.W.  Eng.  Pat.  21,104, 
Sept.  18,  1913.    Under  Int.  Conv.,  Sept.  19,  1912. 

See  Fr.  Pat.  402,580  of  1913  ;    this  J.,  1914,  319. 

Metals,  such  as  copper  or  iron,  or  coal,  or  fabrics 

made  of  organic  7>tatcrials  ;     Trcutvient  of . 

J.  A.  iMcLarty,  Toronto,  Canada.  Eng.  Pat. 
25,013,  Nov.  3,  1913.  Under  Int.  Conv., 
Nov.  20,  1912. 

See  U.S.  Pat.  1,079,787  of  1913  ;  this  J.,  1914,  31. 
The  process  may  also  be  applied  to  coal  and  to 
fabrics. 

Zinc  from  zinc-coated  material  ;   Process  of  removing 

.     J.  Weber,  Essen  on  the  Ruhr,  Germany, 

Assignor  to  Goldsclimi<lt  Detinning  Co.,  New 
York.  U.S.  Pat.  1,122,:M0,  Dec.  29,  1914. 
Date  of  appl.,  June  25,  1910. 

See  Fr.  Pat.  415,850  of  1910  ;   this  J.,  1910,  1316. 

Copper    from    ores  :      Process    of    extracting . 

N.    V.    llvliinette,    Cliristiania,  Norway.     U.S. 

Pat.  1,122.750,  Dec.  29,  1914.  Date  of  appl.. 
May  22,  1913. 

See  Eng.  Pat.  22,745  of  1913  ;   this  J.,  1914,  359. 


Iron  and  nickel ;    Separation  of- 


-from  copper 


in    the    treatment    of    ctiprifcrous    sulphide    ores 
and    mctalhirgical    products     {mattes).     V.     von 
Ilartogensis.     Fr.  Pat.  470,404,  AprU  1,   1014. 
Under  Int.  Conv.,  July  31,  1913. 
See  Ger.  Pat.  271,595  of  1913  ;   this  J.,  1914,  488. 

Tin  or  tin  compounds;    Production   of from 

pi/ritic    or    other    tin    ores,    tin-ore    concentrates, 

tin    umste,     tin-ptidc    tcaste,     stunnifcroits    slag, 

I        tin-slag    and    the    tike.     .).    Rueb,    The    Hague. 

I        U.S.    Pat.    1,124.174,    Jan.    5,    1915.     Date   of 

I        appl.,  Jan.  2,  1913. 

See  Eng.  Pat.  27,148  of  1012  ;    this  J.,  1913,  795. 

Tungsten  ;    Treatment  of [to  render  it  ductile]. 

C.    Gladitz.     Fr.    I'at.    470,051,    April   8,    1914. 

See  Eng.  Pat.  12,421  of  1913  ;   this  J.,  1914,  793. 

Alloy  of  nickel  and  copper  ;   Hard .      P.  J.  A. 

Douglass.     Fr.    I'at.    470,659.    April    8,     1914. 

Under  Int.  Conv.,  April  0,  1913. 
See  Eng.  Pat.  8331  of  1913  ;    this  J.,  1914,  87. 

Process  for  agglomerating  and  sintering  materials  of 
all  kinds  bi/  JUimeless  surface  combustion.  Ger. 
Pat.  277,854.     See  1. 


XI— ELECTRO-CHEMISTRY. 

Hermann's  phenomenon.     [Production  of  free  acid 
or  alkali  on  passing  an  electric  current  beticeen 
solutions   of  a   neutral   salt   of  different   concen- 
trations.]    G.     S.     Walpole.     Roy.    Soc.    Proc, 
1915,  A  91,  134—147. 
Hermann  (Gottinger  Nachrichten,   1887)  noticed 
that  when  an  electric  current  passed  Srom  a  dilute 
to   a  more  concentrated   aqueous  solution  of  the 
same  neutral  salt,  acid  was  liberated  at  the  boundary 
layer  between  tlie  two  lluids,  and  that  when  the 
current  was  reversed,  alkali  was  liberated  at  the 
same   place.     In  general,   alkali  is  liberated  if  a 
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cun'ent  passes  from  a  better  to  a  worse  conducting 
solution,  and  acid  is  liberated  if  a  current  passes 
in  the  opposite  direction.  The  amounts  may  be 
calculated  from  the  potential  gradients  in  the 
solutions  on  each  side  of  the  boundary,  the  time 
for  which  the  difference  of  potential  is  maintained, 
the  resistance  constant  of  the  vessel  employed, 
the  dissociation  constant  of  water,  and  the  known 
migration  velocities  of  hydrogen  and  hydroxyl 
ions. — O.  R. 

Electrical    conductivity     of    certain     electrolytes    in 
oryanie  solvents.    Pearce.    SeeYIl. 

Electrolytic  separation  of  zinc,  copper,  and  iron  from 
arsenic.     Balls  and  JIcDonnell.  See  XXIII. 

P.\TEXTS. 

Insulating  material.  F.  Boiling,  Oberursel, 
Assignor  to  "  Prometheus  "  Fabrik  Elektrischer 
Koch-  und  Ileizapparate  Ges.  m.  b.  H.,  Frank- 
fort on  Maine,  (iermanv.  U.S.  Pat.  1,123.985, 
Jan.  5,  1915.     Date  of  appl..  May  31,  1913. 

See  Eng.  Pat.  21, 145  of  1912  ;    this  J.,  1913,  290. 

[Electrical]   production   of  compounds  of  nitrogen. 
Fr.  Pat.  470,91(5.     See  VII. 

Enhancing  the  permeability  of  magnetic  material 
[iron  ami  steel].  Eng.  Pats.  194,  2197,  5012,  and 
5844  of  1914.     Sec  X. 


XII.— FATS  ;    OILS  ;    WAXES. 

Sesame  oil  in  olive  oil  :   Pharmacopoeia  test  for  - 
C.  E.  Sage.     Pharm.  J.,  1915,  94,  128. 


Certaix  pure  Tunisian  and  Spa,nish  olive  oils 
give  a  coloration  in  tlie  Baudouin  test  indicating 
the  presence  of  1  to  5''o  of  sesame  oil.  and  would 
therefore  be  condemned  by  the  new  B.P.  A'illa- 
vecchia  and  Fabri's  modification  of  the  test 
(shaking  the  oil  with  HCl  and  one  drop  of  1% 
furfural  solution)  will  distinguish  between  such 
genuine  olive  oUs  (pink  layer  changing  to  lilac 
in  an  hour)  and  those  adull^erated  with  sesame  oil 
(pink  colour  pereisting  for  an  hour). — C.  A.  ^1. 

Fals  :     Action    of    hydrazine    hydrate    on .      P. 

Falciola  and  A.  >lanniuo.     Anuali  Chim.  Appl.. 
1914,  2,  351— 35(). 

By  the  action  of  hydrazine  hydrate  on  olive  oil, 
a  nitrogenous  s\ibstance  was  produced,  which  was 
separated  by  extraction  with  alcohol,  and  after 
two  crystallisations  from  this  solvent  melted  at 
110°— il2°C.  and  solidified  at  105°  C.  The 
solubility  in  95  "o  alcohol  was  0-5%  at  30°  C.  and 
1-6%  at  50°  C.  The  substance  was  nearly 
insoluble  in  ether  and  in  cold  petroleum  spirit, 
carljon  bisulphide,  and  chloroform  ;  slightly 
soluble  in  hot  chloroform,  and  soluble  in  hot 
benzene  and  acetic  acid.  It  was  more  soluble  in 
acetone  than  in  alcohol,  but  the  white  crystals 
which  separated  from  the  solution  melted  at  65° — 
t)7°  C.  Similar  white  or  light -coloured  products 
of  high  melting  point  were  obtained  from  tiing. 
linseed,  cod-liver,  arachis.  walnut,  chrysalis, 
castor,  bone,  and  henbane  seed  oils  and  from 
tallow.  They  may  be  used  alone  or  mixed  with 
naphthalene  or  anthracene  for  the  manufacture 
of  candles.  By  the  action  of  excess  of  00°,', 
hydrazine  hydrate  on  triolein,  a  white  substance 
was  obtained  of  m.  pt.  110° — ]12°C..  containing 
('  74-32— 74-47.  H  13-50—13-04,  and  N  9-03— 
9-07%.  When  recrystallised  from  acetone  it  gave 
a  substance  of  m.  pt.  about  76°  C,  but  this  when 
again  recrystallised  from  alcohol  gave  a  product 
melting  at  10(i°— 108°  C.     Tristearin  and  hvdrazine 


hydrate  gave  a  substance,  m.  pt.  112°  C,  con- 
taining C  731,  H  13-4,  and  N  9-1%,  and  tripal- 
mitin  gave  a  substance  melting  at  108° — 109°  C. 

— A.  S. 

KapoTc    oil  ;     Detection    of .     A.    A.    Besson. 

Chem.-Zeit.,  1914,  38,  982. 

The  red  coloration  produced  by  kapok  oil  with 
Halpheu"s  reagent  is  about  twenty  times  more 
intense  than  that  given  by  cottonseed  oil  :  the 
]iresence  of  0  05  %  of  kapok  oil  in  other  oils  may  bo 
detected  l)y  this  test.  Kapok  oil  may  be  diifer- 
eutiated  from  cottonseed  oil  by  shaking  a  solution 
of  the  oil  in  chloroform  with  a  2%  solution  of 
silver  nitrate  in  absolute  alcohol  ;  kapok  oil 
almost  immediately  gives  a  coffee-brown  colora- 
tion whilst  cottonseed  oil  yields  a  yellow  coloration 
only  after  a  few  hours  :  1  "o  "f  kapok  oil  may  be 
detected  in  cottonseed  oil,  and  0-25  °o  i"  olive, 
sesame,  and  earthnut  (arachis)  oils  by  this  test. 
The  fatty  acids  of  kapok  oil  readily  yield  anhy- 
drides (lactones)  when  boiled  with  water  (see  this 
J.,  1902.  1336  ;  1903.  306)  ;  whilst  the  saponifica- 
tion value  of  the  oil  may  be  found  to  be  196, 
the  fattv  acifls  may  show  an  acid  value  of  only  135. 

—  W.  P.  S. 

Fatly  acids  :  Influence  of  hydro.ry-aeids  and  lactones 
upon  determinations  of  the  chemical  co7ista7tts  of 

.     C.    A.    Browne.     J.    Ind.    Eng.    tlhem., 

1915,  7,  30—34. 

The     effect     of     lactone-forming     hydroxy-acids 

(especially  7-hydroxy-acids)  on  the  determination 

(if  the  chemical  charac'ters  of  fatty  acids  is  dis- 

i-iissed.     When    the    mixed    fatty    acids    contain 

lactones,   as   shown   by   a   difference  between  the 

neutralisation  and  saponification  values   (Tortelli 

and  Pergami,  this  J.,   1902.   1187  ;    Ijewkowitsch. 

•'  Oils,  Fats,  and  Waxes."  4th  Ed.,  Vol.  1,  419— 

421).    the    mean    molecular    weight    {m)    of    the 

original  lactone-free  acids  is  given  by  the  fornmla  : 

.56108+18-016  (s—«)       ,  ...  ,      , 

m  = ^ ,  where  a  is  the  neutral- 

isatiou  value  and  s  the  saponification  value  of  the 
mixed  acids.  In  regard  to  the  acetyl  value,  the 
view  is  expressed  that  since  lactones  are  formed 
from  pre-existing  hydroxy-acids,  the  acetyl  value 
of  Benedikt  and  Ti^lzer,  i.e.,  the  ester  value  of  the 
acetylated  acids,  is  a  truer  measure  of  the  original 
hydroxyl  content  of  fatty  acids  than  the  acetyl 
value  of  Lewkowitsch,  i.e..  the  mgiins.  of  potassium 
hydroxide  necessary  to  saponify  the  combined 
acetyl  in  the  acetylated  acids.  7-Hydroxystearic 
acid,  for  example,  can  be  acetylated  when  com- 
liined  as  a  glyceride,  but  the  separated  acid  would 
show  no  acetyl  value  on  account  of  the  formation 
of  stearolactone.  The  true  original  acetyl  value, 
referred  to  the  acetylated  hydroxy-acids  before 
lactone  formation,  may  be  calculated  from  the 
acetyl  value  detei'mined  on  a  mixture  of  fatty 
acids  containing  lactones  by  the  formula  : 

,      fwifvifvT/ ;^r\'  where  «   is  the   observed    acetyl 

ester  vaJue  (Benedikt-nzer)  and  5  the  acetyl 
value  (Lewkowitsch).  The  formation  of  small 
quantities  of  acid  anhydrides  or  lactones  and  the 
slight  acetylation  of  pre-existing  lactones  are 
mentioned  as  possible  causes  of  irregularities  in  the 
normal  process  of  acetylation,  and  a  combination 
of  the  Benedikt-Ulzer  and  Lewkowitsch  methods  of 
determining  the  acetyl  value  is  recommended  as 
throwing  most  light  on  the  chemical  changes 
which  take  place  in  insoluble  fatty  acids  as  a 
result  of  oxidation. — A.  8. 

Spermaceti  ;   Solidifying  and  melting  points  of . 

R.  Meldnmi.  Chem.  Xews.  1915,  111,  37 — 39. 
Bv  Dalican's  method  spermaceti  showed  the  same 
sniidif.    pt.    (45-75°  C,    with    a    rise    of    0U5=r.) 
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aft^r  being  reppatedly  meltctl  and  rr-mcUr-d, 
and  rapidly  or  slowly  coolod,  and  no  difl'ciriicfS 
wei-c  oljscrvod  liy  varying;  the  met  hod  of  stirring 
or  till-  >i.so  of  tiil>t»s  of  difTcri'iit  (liainclcr  (I  J  in. 
to  J  in.).  Appar.Mitly  the  rati'  of  crystallisation, 
nhange  ot  viscosity,  and  rapid  changes  in  density 
hml  no  deferniinini;  iiilluenco,  the  lowest 
(stationary)  temperature  depending  on  the  solidi- 
tied  layei's  i>f  the  wax  increasing  the  non-con- 
durtiviiy  of  the  wall  of  the  tid><-.  'I'hc-  iritical 
point  at  which  opacity  heiiau  on  cooling  and 
cejvse^l  on  heating  ranged  from  lolS"  to  l.")0°  C. 
The  ni.  pt.  of  the  wax  by  the  thennonieter  bulb 
method  was  lu-S"  to  •15-5°  ('.  and  by  the  open 
capiUary  tube  method  lij-l"  to  '1.51°  ('..  whilst  the 
closcil  capillary  tube  method  gave  45-9°  to  ttiO"  <"., 
and  the  onaoity  method  KiO"  to  lO- 1 '  ('.  The 
presence  of  impurities  (01  "„  water,  glycerin,  or 
oleic  acid)  bad  no  elTcct  on  the  m.  pt.  or  .solidif.  pt. 
The  aildition  of  20 "„  sperm  oil  lowered  thi^  m.  pt. 
by  l(ij°t"..  and  the  results  were  nut  aU'ected  by 
repeated  melti?>g  and  cooling,  or  by  heating  the 
mixture  for  a  long  time  above  its  m.  pt.  With 
mixtures  containing  95 "„  sperm  oil  no  .soliilif.  pt. 
was  observed  on  cooling  to  11-5°C.,  but  the 
opacify  method  gave  the  m.  pt.  as  2:i°  t^.  and 
solidif.  pt.  as  •Jti-.")"  C.  In  the  case  of  such  extreme 
dilutions  no  statiimary  point  can  be  observed,  and 
this  accounts  for  discordant  results  obtained  with 
mixtures  of  low  m.  pt. — C.  A.  M. 

Fat  anali/sis  :    Proponed   \inijormitij   in  viMitdn  of 

[for    thi:    leatkrr    inilustry].     AV.     Vahrion. 

J.  Amer.  C'hem.  Assoc,  1915,  10,  7 — IS. 

A  REPORT  of  the  work  of  a  commission  appointed 
by  the  Intt-rnat.  Assoc,  of  Leather  Trades  Chemists 
to  study  analytical  methods  for  oils  and  fats  used 
in  the  leather  industry.  Each  member  received 
sample-s  of  nine  oils.  The  concordance  in  results 
wji,s  not  so  good  as  was  expected.  The  acid 
\aUies  agreed  well  except  in  the  ease  of  cod  oils, 
which  alter  during  keeping.  .Mixtures  of  alcohol 
and  petiMleum  ether,  and  alcohol  and  ether,  were 
tried  as  solvents,  using  either  aqueous  or  alcoholic 
alkali  for  titration.  The  results  were  the  same 
as  with  the  usu.al  method.  The  author  recom- 
mends titrating  5  grms.  of  oil  in  alcohol  with  .V/5 
or  .V/2  alkali.  Saponification  values  are  greater 
the  longer  the  Ijoiling,  an<t  the  larger  the  quantity 
of  water  in  the  alkali.  The  author  recommends 
using  at  least  '.i  ginis.  of  oil,  and  alkali  containing 
less  than  10%  water,  and  claims  that  saponification 
is  complete  with  five  minutes'  boiling  after  a  clear 
solution  is  obtained.  Iodine  values  by  the  HUbl, 
Wijs,  and  Ilanus  methods  were  reportetl.  Hesults 
by  the  Wijs  method  were  in  excellent  agreement, 
whilst  the  Iliibl  results  showed  differences  up  to  20. 
The  author  recommends  the  aban<lonmeut  of  the 
Iliibl  method.  The  values  by  the  Hanus  method 
lie  between  the  results  given  by  the  other  two 
methods.  In  the  determination  of  unsaponifiable 
matter  the  author  washes  the  solution  of  soap  in 
petroleum  ether  with  .50  »„  alcohol,  which  does  not 
dissociate  the  soap.  Unsaponifiable  matter  from 
fish  oils  .should  not  be  th'ied  above  100"  ('.  The 
results  obtained  in  the  analysis  of  degras  show 
good  concordance. — F.  C.  T. 

Soaps.  Board  of  Trade  Bulletin  No.  20. 
Tin:  exports  of  soap  from  Germany  in  1912  were  : 
common  soft  soaps,  oils  and  liquid  greases  (for 
cleansing),  Turkey  red  oil.  creoline  and  similarr 
cleansing,  etc..  materials,  liquid  soap  substitutes, 
1:117,200  (£8800  to  the  United  Kingdom);  hard 
soap,  creoline  and  similar  cleansing  and  polishing 
materials,  greasy  lye-meal,  soap  substitutes 
not  included  under  the  following  heading.  £32,400 
(£8.000  to  the  United  Kingdom)  ;  .soaps,  etc., 
shaped  for  u.se  or  in  boxes,  bottles,  etc.,  liquid 
soap  other  than  that  specified  above,  soap  powder, 


soap  in  leaves  (soap-paper),  soap  substitutes  not 
otherwise  specified,  mouMeit  soap  wares,  £:!01.000 
(£2:{.:f00  to  the  rniled  Kingdom)  ;  total,  £151,200. 
Krom  Austria-lhingary  (I'.IKi):  Turkey  red  oil, 
£1500  ;  other  common  soajis,  £1  l.iSOO  ;  fine  soaps. 
i.e.,  sclented  soaps  or  soaps  in  tablets,  balls,  boxes, 
jars,  £92,400  (£1100  to  the  United  Kingdom); 
total,  £108,200.  From  the  I'nitid  Kingdom  (1913)  : 
soft  soap,  £31,400  ;  bouseholil  ami  laundry  .soap 
in  bars  or  tablets.  £1,598.500;  polishing  antl 
scviuring  soap,  £14.000  ;  soap  powder,  £28,000  ; 
toilet  soap,  £412,500  ;  unenumerated  soap  (ui- 
cluding  cotton-seed  oil  soap),  £8,300  ;  total. 
£2,092,700. 

As  reganls  household  and  laundry  soap  the 
exports  from  the  United  Kingdom  are  already  so 
large  that  it  would  seem  that  there  is  little  t-o  be 
gained  in  this  line,  but  tlirrc  is  scope  fui'  increasing 
till-  exports  of  th(!  finer  kinds  of  soaps.  The  exports 
of  tills  class  of  soaps  from  tiermany  and  Austria- 
Hungary  ill  a  recent  year  were  :  from  Cierinany 
(1912)  :  soaps  shaped  for  use,  etc.,  soap  powder, 
moulded  soap  wares,  etc.,  Australia,  £12.000  ; 
China,  £12,400  ;  .lapan.  £10.200  ;  Tuikev.  £5000  : 
Dutch  East  Indies.  £37.500  ;  .\rgentina.  £14.400  ; 
Brazil,  £5100  ;  United  States.  £7000  :  from 
Austria-Hungarv  (1913)  :  fine  soaps.  India, 
£23,000  ;  Biilgaria.  £3000  ;  Italy.  £1500  ;  Bou- 
niania,  £1100  ;  Turkey  in  Europe,  £7700  ;  Turkey 
in  Asia,  £3400  ;  China,  £18.000  ;  Japan,  £2000  ;  ■ 
EgjTit,  £5100  ;    U.S.A.,  £900. 

Candles.     Board  of  Trade  Bulletin  No.  89. 

The  total  value  of  candles  of  all  kinds  exported 
from  Germanv  in  1012  was  £50,000  ;  from  ^Vustria- 
Ilungary  (1913),  £11.000;  and  from  United 
Kingdom  (1913),  £435,000.  The  exports  of  tie 
three  countries  to  the  jjrincipal  Colonial  and 
neutral  markets  reacheil  tlie  following  amounts  : 
Germany,  £43,()0()  in  1912  ;  Austria-Hungary, 
£10.095  in  1913  ;  and  tiie  United  Kingdom  £95,415 
in  1913.  Tlie  United  Kingdom  holds  a  particularly 
strong  position  in  the  Argentine,  .South  African, 
Canadian,  I^ortuguese,  Chinese,  Chilean,  and 
Colombian  markets.  Germany,  however,  does 
the  bulk  of  the  trade  with  Denmark.  Switzerland. 
Russia,  Jtexico  and  Brazil,  while  the  German 
competition  is  mucli  in  evidence  in  Norway, 
Netherlands,  .Spain.  Italy.  Turkey,  Egypt,  United 
States,  and  Cuba.  Austrian  competition  is  chiefly 
confined  to  the  Balkan  States.  Russia.  Tiukey, 
and  Egypt,  and  in  these  latter  markets  the  share 
of  the  United  Kingdom  in  this  trade  leaves  con- 
siderable room  for  expansion.  It  would  appear 
that  the  maxinuini  value  of  the  export  trade  in 
candles  to  the  markets  specified  which  might  be 
diverted  to  British  manufacturers  from  their 
German  ami  Austro-IIungarian  rivals  was  : — 
German  trade  (1912).  £43,000;  Austro-Hungarian 
trade  (1913),  £10,095. 

Report  on  the  xcork  of  the  Kaulschuk-Zentralsttlle. 
April  1913-.4p)i7  1914.  [Manihot  seed  and 
kapok  seed  uih.\  I'^rank  and  JIarckwald.  See 
XIV. 

Determination  of  unsaponifiable  matter,  applicable 
to  ether  extracts,  fats,  oils,  and  icaxes.  Rather. 
See  XIXa. 

Lnbricatiiu/    oii't    and    r/reases.     Board    of    Trade 
Bulletin.     See  U.K. 

P.\TEXTS. 

Oils  ;  Method,  of  and  apparatus  for  deodorising  - 
and    disliliimj    and    voiiorisinrj    liquids.     J. 


T, 


Bateman,  London.      Eng.  Pat.  3(57,  Jan.  0,  1914. 

The  oil  is  heated  in  a  tubular  heater,  and  then 
conveyed  to  a  deodorising  vessel,  which  may  form 
one  of  a  series  of  superposed  chambers,  each  of 
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which  contains  a  perforated,  dome-shaped  dia- 
phragm. The  oil  flows  downwards  through  gutters 
coiled  around  the  diaphragm,  and  superheated 
steam,  admitted  beneath  the  dome,  escapes 
through  perforations  directly  into  the  gutters, 
thus  ensuring  intimate  contact  with  the  oil.  The 
steam  is  then  deflected  to  the  bottom  by  a  dome- 
shaped  cover  surrounding  the  diaphragm,  and  rises 
outside  the  cover  and  passes  beneath  the  diaphragm 
of  the  chaml)er  next  above,  and  so  on,  until  it 
escapes  from  the  top  chamber,  carrying  with  it 
the  volatilised  fatty  acids  and  aldehydes.  Thence 
it  passes  tlirougli  a  chamber  containing  a  turbine 
or  the  like  with  curved  vanes,  to  separate  any  oil 
spray,  and  afterwards  through  the  tubular  heater 
to  heat  the  incoming  oil.  The  deodorised  oil  is 
drawn  oit  from  the  bottom  chamber  and  cooled. 

— C.  A.  M. 


Grease  ;  Apparatus  for  purifying  waste  - 


.  G.  E. 
Thomas,  Swansea,  G.  L.  Evans,  Lampeter,  and 
T.  A.  Goskar,  Swansea.  Eng.  Pat.  3422,  Feb. 
10,  1914. 

Waste  "  hot-neck  "  grease  is  melted  in  an  open 
vessel,  and,  after  separation  of  heavier  impurities, 
is  passed,  at  a  higher  temperature  and  under 
pressure,  in  a  thin  uniform  stream  over  a  magnet, 
which  may  ))e  provided  witli  means  for  automatic 
cleaning.  It  is  then  cooled  while  still  under 
pressure  and  forced  into  receptacles  at  atmo- 
spheric pressure.  If  necessary,  the  grease  is 
thinned  with  a  suitable  solvent,  which  is  subse- 
quently distilled  and  condensed. — 0.  A.  M. 

Unsaturated  fatty  acids  and  their  glycerides  ;  Process 

for  the  catalytic  hydrorjenation  of .     C.  und 

G.  ]\Iiiller  Speisefettfabrik  A.-G.  Fr.  Pat. 
470,364,  March  28,  1914.  Under  Int.  Conv., 
June  20  and  Sept.  29,  1913. 
A  CATALYST  consisting  of  a  nickel  salt  of  an 
inorganic  acid  not  volatile  at  the  temperature  of 
hydrogenation  (e.g.  nickel  borate  or  silicate)  is 
mixed  with  the  fatty  acids,  etc.,  and  the  mixture 
heated  in  a  current  of  hydrogen.  The  nickel  salts 
are  preferably  heated  in  a  current  of  hydrogen 
before  use. — C.  A.  M. 

Unsaturated  oils  and  fats  ;  Hydrogenation  of  liquid 

or    liquefied    substances    and    especially and 

their  rapid  transformation  into  hard  saturated 
products.  J.  David.  Fr.  Pat.  470,392,  June  14, 
1913. 
Hydrogen  under  pressure  is  forced  into  the  lower 
part  of  the  first  of  a  series  of  connected  cylinders 
containing  the  mixture  of  melted  fat  and  catalytic 
agent.  The  fat  is  thus  intermittently  projected 
upwards  and  falls  from  depending  plates,  prefer- 
ably of  nickel,  into  the  current  of  gas,  whilst  a  hot- 
air  jacket  maintains  the  temperature  at  150° — 
200°  C.  The  hydrogen  passes  tlu'ough  several  of 
the  cylinders  before  being  returned  to  the  gas- 
holder to  be  purified,  compressed,  and  used  again. 

— C.  A.  M. 

Lubricating   and   like   oils   and   fats ;   Process   and 

apparatus  for  purifying  ttscd .     L.  J.  Noel, 

Epernav,  France.  Eng.  Pat.  4428,  Feb.  20, 
1914.     Under  Int.  Conv.,  May  19,  1913. 

See  Fr.  Pat.  458,049  of  1913  ;  this  J.,  1913,  1021. 

Ozone  ;   Treatment  of  liquids,  oils,  and  melted  fats 

with   nascent .     Soc.    Electricity    et    Ozone. 

Fr.  Pat.  470.316,  March  30,  1914.  Under  Int. 
Conv.,  April  10,  1913. 

See  Ger.  Pat.  273,935  of  1913  ;  this  J.,  1914,  798. 

Process  for  effccling  catalytic  reactions  [hydrogena- 
tion].    Fr.  Pat.  471,108.     See  I. 


[Perborate]    washing    [and    bleaching]    compounds, 
Eng.  Pat.  24,625.     See  VII. 

Method  of  makinf/  [tnetallic]  catalysts  [from  formates]. 
U.S.  Pat.  1,122,811.     See  X. 


Xin,— PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Linoleum  and  oilcloth.     Board  of  Trade  Bulletin. 

Exports  of  linoleum  and  oilcloth  from  Germany 
during  1912  were  as  follows  :  oil-cloth,  £109,650";. 
tissues  coated  witli  celluloid,  etc.  (pegamoid,  etc.), 
£10,900  ;  floor  coverings  of  linoleum  or  similai' 
materials  :  (o)  made  from  a  monochrome  mass, 
not  printed,  £165,800,  printed,  £65,250  ;  (6)  made 
from  a  niass  of  more  than  one  colour,  £385,050  j 
wall  hangings,  lincrusta,  etc.,  of  linoleum  or  similar 
substances,  £2 1,()50;  total,  £785,300  ;  from  Austria- 
Hungary  (1913)  :  floor  coverings  of  oilcloth, 
linoleum,  kamptulicon,  and  similar  compositions,. 
£20,070 ;  oilcloth,  not  specially  mentioned,  also 
waxed  muslins  and  waxed  taffeta,  and  goods  in  th& 
piece  with  designs  for  cutting  into  lengths,  £76,440  j 
total,  £96,510;  from  the  United  Kingdom  (1913): 
oilcloth  for  floor  coverings,  £1,870,000  ;  oilcloth  for 
furniture  coverings,  £666,000  ;  oilcloth  for  all  other 
purposes,  £96,300  ;   total,   £2,632,300. 

The  largest  markets  to  which  Germany  exports- 
linoleum  and  oilcloth  are  Scandinavia  (£135,650) 
and  United  States  (£108,600),  whilst  large  exports, 
are  sent  to  South  America,  France,  United  King- 
dom, and  Japan. 

The  exports  of  oilcloth,  etc.,  from  Austria- 
Hungary  are  much  smaller  than  those  from 
Germany,  and  go  largely  to  South-Eastern  Europe- 
and  the  Levant,  whilst  otlier  principal  markets  are 
the  United  Kingdom,  Argentina,   and  Sweden. 

The  exports  of  oilcloth  from  the  United  Kingdom 
to  tlie  principal  German  and  Austrian  market* 
are  tlu-ee  times  as  large  as  the  combined  exports- 
from  these  two  countries.  At  the  same  time, 
an  opportunity  is  now  afforded  for  British  exporters 
of  this  commodity  to  extend  their  business  in 
several  markets,  notably  in  the  case  of  Scandinavian- 
South  America.  Japan,  and  the  United  States — 
whilst  the  £53.220  worth  of  linoleum  and  oUcloth 
fornaerly  purchased  from  Germany  and  Austria- 
Hungary  by  the  LTnited  Kingdom  should  be 
replaced  by  British-made  goods. 

Patents. 

[Lead   oxide]    pigments;   Process   of  making . 

C.  D.  Holley,  St.  Louis,  Mo.,  Assignor  to  Acme 
Wliite  Lead  and  Color  Works,  Detroit,  Blich. 
U.S.  Pat.  1,123,743,  Jan.  5,  1915.  Date  of 
appl.,  Oct.  25,  1910. 


Finely-divided  lead  is  moistened  with  water- 
containing  nitric  acid  equal  in  amount  to  about; 
1%  of  the  weiglit  of  lead,  and  tlie  mass  is  allowed 
to  undergo  spontaneous  oxidation  by  air  to  form 
hydrated  oxides,  which  are  afterwards  heated  to- 
obtain  an  oxide — litharge,   massicot,   or  I'ed  lead. 

— E.  W  .L. 


Films  of  oil  or  oil  paint ;  Preparation  of  - 


Oel- 
und  Farbfdm  A.-O.  Fr.  Pat.  471,158,  Apr.  20, 
1914.     Under  Int.   Conv.,   Dec.   9,   1913. 

Thick,  lightly-sized  paper  is  coated  on  one  side 
with  varnish  and  on  the  other  with  an  alkaline 
solution  (e.g.  water-glass).  The  drying  oil 
or  paint  is  applied  to  the  alkaline  surface,  and 
the  film,  when  dry,  can  Ite  readily  detached  and 
transferred  to  any  other  surface,  where  it  will 
adhere  without  the  addition  of  an  adhesive  agent.. 

— C.  A.  M. 
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Condensation  products  of  fomtatdeliydr  and  jihfnol 
with     coal     tar,     turpentine,     and     other     orijaiiic 

gidistaticcs  ;   Hard .     K.  TarnssolT.     Fr.  I'at. 

470..S10,  Apr.  U,  1014. 
TllK  rondt-nsation  is  efTcctcd  in  the  pro.sciico  of 
"  sulplio-aromnlii"  fatty  acids  "  or  of  sulplionatcd 
fats  or  fatty  acids,  or  of  sulphonic  acids  oMaincd 
l>y  the  sulphonation  of  pctrohniin,  petroleimi 
distillates,  or  other  liydrooarhon  oils.  In  presence 
of  the  sulphonated  derivatives  mentioned,  hoino- 
peneous.  hard  condensation  products  can  be 
ohtained  from  mixture^;  of  siicli  sulistances  as  coal 
tar,  wood  tar,  turpentine,  fatty  oils,  etc.,  with 
phenol  and  fornialdehvde.  (See  also  Kng.  I'at. 
528  of  1914  ;    this  J.,  1914,  557.)— C.  A.  iM. 

Lacquers   containing  cellulose   dvriratiees  ;     Manu- 
facture of .     F.  Lehmann.     Fr.  Tat.  471,104, 

Apr.  18,  1914.     Vnder  Int.  Conv.,  Apr.  21,  1013. 

Cellulose  esters  are  dLssolved  in  appropriate 
solvents  containinc;  a  solution  of  comnarone  resin 
(.see  Fr.  Fat.  4t)!t,<t25  ;  this  J.,  li'l"),  25)  and  the 
mixture  is  dihited  with  alcohol,  benzene,  petroleum 
spirit,  etc. — J.  F.  B. 

Lacqtters  and  varnishes  from  paracourruirone  and 

para-indene  ;    Manufacture  of .     I{.  Lender. 

Ger.  Fat.  277,005,  Feb.  8,  1913. 

P.VR.\COUM.\RONE  or  para-indone.  or  a  mixture  of 
the  two,  with  or  without  a<lditioii  of  an  aiiinial 
or  vegetable  oil,  is  heated  with  sulphur  or  sulphur 
chlori<le  at  atmospheric  or  hip-hcr  pressure,  and 
the  product  is  dissolved  in  a  volatile  solvent. 

— A.  S. 


Pifiments  ;    New  - 


and  products  for  the  manu- 
facture of  the  same.  Badische  Anilin  iind  Soda 
Fabrik.  Fr.  Pat.  470.082,  April  ,s,  1914. 
Under  Int.  Conv.,  May  17,  1913. 

See  Eng.  Pat.  20,100  of  1913  ;    this  J.,  1914,  052. 

Process  of  obtaining  zinc  o.ride.     Fr.  Pat.  470,321. 
See  Vll. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 
Rubber  ;    Diffusion  of  carbon  dioxide  through  - 


V.  Rodt.     Cheni.-Zeit.,  1914,  38,  1249—1251. 

A  VULC.WISED  rubber  tube,  filled  with  carbon 
dioxide  and  closed  at  both  ends,  will  collapse, 
owing  to  the  escape  of  the  gas  f  hrough  the  rubber, 
in  a  comparatively  short  time  (say  12 — 21  hours), 
and  the  collapse  is  hastened  very  much  I)y  immers- 
ing the  tube  in  water.  If,  however,  the  dry  tube 
is  filled  with  dry  carbon  dioxide,  and  kept  in  a 
dry  atmosphere  (over  pho.sphorus  pentoxide),  no 
collapse  takes  place  in  a  month,  although  little 
carbon  dioxide  remains  in  the  tulie  at  the  end  of 
that  time.  Carbon  dioxide  is  not  absorbed  by 
vulcanised  india-rubber  to  any  appreciable  extent 
even  in  a  moist  atmosphere.  A  sample  of  rul)ber 
thread  left  in  an  atmosphere  of  moist  carbon 
dioxide  for  25  days  showed  an  increase  in  weight 
of  0-3%,  of  which  012%  was  due  to  water,  and 
only  008^0  '^^  carbon  dioxide.  The  rapid  dilTusion 
o£  carbon  dioxide  through  a  ruViber  septum  is 
attributed  to  the  relatively  liigh  solubility  of  the 
gas  in  water,  combined  with  the  "  hygro.scopic  " 
nature  of  rubber.  A  solution  of  the  gas  in  the 
absorbed  water  is  formed  on  the  inner  side  of  the 
septum,  and  this,  dilTusing  to  the  outer  side — the 
region  of  lower  concentration  of  carbon  dioxide — 
through  the  pores  of  the  rubber,  yields  up  its 
carbon  dioxide  to  the  air. — E.  W.  L. 


Kautschuk-Zenlralslelle  ;   Report  on  the  work  of  the 

for  the  year  April   1913 — April   1914.     F. 

Frank  and   K.  iMarckwald.      Chem.-Zeit.,  1914, 
38,  Kep.,  587. 

TirR  nitrogenous  substance  in  raw  rubber  and  in 
the  latex  is  a  (rue  iirotein,  showing  all  tlie  charac- 
teristic reactions,  and  yielding,  on  complete 
hydrolysis,  monoaminoaciils,  aromatic  and  hetero- 
cyclic aminoacids,  diaminomonocarI)Oxylic;  acids 
and,  almost  certaiidy,  monoaminodicarlioxylio 
acids  and  cy.stin.  The  fruits  of  the  baoliab  tree 
were  found  to  contain  considerable  quantities  of 
malic  acid  and  of  jx'ctiu.  Manihol  seetl  yielded 
husks,  55.  and  kernels,  45",',  ;  the  kernels  yielded 
about  55''(,  of  a  drying  oil,  free  from  injurious 
bitter  principles,  suitable  for  varnish  making  and 
probablv  .also  as  an  edible  oil.  Kapok-seed  oil  (see 
this  J., '1913,  874,  917)  appears  to  be  suitable  for 
soap  and  factice  inanufactiu'e,  and  might  also 
replace  cotton.seed  oil  in  food  products  ;  the  oil- 
cake would  probably  be  ,a  useful  fodder.  The 
manuring  of  rubber  frees  has  so  far  had  no  effect 
upon  the  quality  of  the  rubber,  but  lias  increased 
the  girth  and  yield  of  the  trees.  A  further  warning 
is  given  at'ainst  the  ii.se  of  vegetable  juices  for 
coagulating  Manihol  rubl>er.  and  growers  are 
again  advised  not  to  w.xsli  tlieir  nibber  before 
shipment.  A  "  blue  rubl)er  "  from  the  Cameroon 
was  improved  in  colour  and  freed  from  moidd  by 
the  use  of  "  Purub  "  (hydrofluoric  acid).  A 
Ficus  rubber  from  New  Guine.i,  otherwise  normal, 
contained  an  exceptionally  low  percentage  (41) 
of  resins. — E.  W.  I;. 

Rubber  scares  (other  than  marliincry  belting,  tyres 
for  cycles,  motor  cycles  and  motor  cars,  and  toys). 
Board  of  Trade  Bulletin  No.  81. 

The  value  of  rubber  wares  (other  than  machinery 
belting,  tyres  for  cycles,  motor  cycles  and  motor 
cars,  and  toys)  exported  in  a  recent  year  was  : 
fronr  Germany  in  1912,  £3,079,300  ;  from  Austria- 
Hxmgary  (1913),  £418,150  :  and  from  the  United 
Kingdom  (1913),  £2,948,900. 

The  Gernian  exports  to  Austria-IIimgary  and 
United  Kingdom  (1912)  amounted  to  £1,139,150  ; 
Austro-Hungarian  exports  to  Germany  and  United 
Kingdom  (1913),  £139,240  ;  and  United  Kingdom 
exports  to  Germany  and  Au.stria-Hungary  (1913), 
£248,400. 

The  value  of  rubber  goods  exported  from  each 
of  these  countries  to  markets  common  to  each  was  : 
■from  Germanv  (1912),  £2,540,150  ;  from  Austria- 
Hungary  (1913),  £278,910  ;  from  United  Kingdom 
(1913),  £2,700,500. 

The  rubber  wares  included  in  the  exports  from 
Germany  (1912)  were  :  rubber  solution,  £44,100  ; 
soft  rubber  paste  ;  rolled  sheets  of  the  .same  ; 
cuttings  and  strips  of  nibber,  unmanufactured  ; 
gutta-percha  paper,  £172,200  ;  cut  sheets  (patent 
sheets)  of  rubber,  not  vulcanised,  unmanufactured, 
£10.750  ;  rubber  tlireads,  £40.400  ;  rubber  tubing 
(other  than  motor  car,  motor  cycle,  and  cycle 
tyres),  £413,700  ;  rubber  lioots  and  shoes,  £8550  ; 
rubber  tjTes  for  wheels  of  vehicles,  £01.5,950  ; 
wares  of  soft  rulibcr,  not  elsewhere  mentioned  ; 
rubber  sheets  combined  witli  sjjuii  materials,  etc., 
£1,003,500;  rubber  print  cloths  for  factories; 
card  cloths  for  carding  factories,  £8100  ;  spun 
wares  with  rubber  or  ruVjber  threads  ;  rubber 
w,ares  with  spun  materials,  £307,550  ;  hardened 
rubber  paste  for  dental  purposes,  £11,700  ;  har- 
dened rubber  in  plates  and  Ijars,  rough-pressed 
goods,  etc.,  of  hardened  rubber,  not  further 
worked,  £89,900  ;  tubes  of  hardened  rubber  not 
further  worked,  £10,000  ;  other  wares  of  hardened 
rubber,  except  surgical  instruments,  £409,100  ; 
so-called  rubber  linen  (collars  and  such  like)  of 
tissues  coated  with  celluloid  or  similar  materials, 
£103,200  ;  clothes  and  cloaks  coated  or  impreg- 
nated with  rubber,  £00,500  ;    other  sewn  articles, 
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also   saddlers'    and    bagmakers'    goods   coated   or 
impregnated  with  rubber,  £178,100. 

The  principal  wares  included  in  the  Austrian 
exports  (1913)  were  :  rubber  paste,  £23,850  : 
sheets  of  rubber  or  gutta-percha,  un vulcanised, 
cut,  coated,  rolled  {patent  sheets),  £11,100  ; 
wares  made  of  patent  sheets,  not  specially  men- 
tioned, \-ulcanised  or  not,  combined  or  not  with 
fine  or  common  materials,  £11,700  ;  insulating 
material  of  patent  sheets,  vulcanised  or  not, 
£5130  ;  rubber  threads  not  covered  with  yarn 
(also  flat,  not  more  than  3  mm.  wide),  £0,200  ; 
tubing  of  or  combined  with  rubber,  with  or 
without  layers  of  tissues  or  inlaid  whe,  £20,000  ; 
boots  and  "shoes  of  rubber,  combined  or  not  with 
textiles  or  witli  other  materials,  £50,100  ;  wares 
of  soft  rubber,  not  specially  mentioned,  combined 
or  not  ^-ith  ordinary  or  fine  materials,  £114,200  ; 
woven  and  knitted  materials,  covered,  impregnated 
or  coated  with  rubljer,  or  with  internal  layers  of 
rubber,  £21.900  ;  elastic  tissues,  knitted  wares, 
and  haberdashery  consisting  wholly  or  partly 
of  silk,  floss  silk,  or  artificial  silk,  £25,400  ;  shoe 
elastic,  £34,800  ;  other  elastic  tissues,  knitted 
wares,  and  haberdashery,  £19,100  ;  hardened 
rubber  (solid  or  hard  as  leather)  in  sheets,  rods, 
and  tubes,  polished  or  not,  Init  not  further  worked, 
£6800  ;  wares  of  hardened  i-ubber,  not  specially 
mentioned,  rough  pressed,  the  pressing  seams 
being  visible,  £5800  ;  other  wares  of  hardened 
rubber,  not  specially  mentioned,  combined  or  not 
with  common  or  fine  materials,  £24,200  ;  fittings 
for  technical  and  electro-technical  purposes,  of 
hardened  rubber,  £6700  ;  clothing  or  other 
articles  made  with  woven  or  knitted  materials 
coated  or  impregnated  with  rubber,  or  with 
elastic  tissues,  etc.,  £13,200. 

The  United  Kingdom  exports  in  1913  to  the 
principal  markets  served  by  Germany  and  Austria- 
Hungarv  were  :  apparel,  waterproofed,  £927,125; 
rubber  boots  and  shoes,  £123,545  ;  tyres,  other  than 
motor-car,  motor-cycle,  and  cycle  tyres.  £124,026  ; 
rubber  manufactures,  other  sorts,  £1.431.074. 

The  United  Kingdom  holds  a  strong  position 
in  the  markets  of  "British  South  .Africa.  British 
India,  New  Zealand,  Canada,  Straits  Settlements, 
and  Australia,  tliough  German  competition  is  now 
felt  somewhat  in  the  last  two.  In  the  Western 
European  markets  generally  the  German  and 
British  shares  of  the  trade  are  roughly  equal, 
though  in  Norway  the  United  Kingdom  takes  the 
lead,  while  in  Switzerland.  Italy,  and  Russia  the 
German  products  quite  dominate  the  market. 
In  the  Balkan  States,  the  bulk  of  the  trade  falls  to 
Germany  and  Austria-Hungary.  Germany  takes 
the  lead'  in  supplying  Persia  and  the  Dutch  East 
Indies,  while  the  United  Kingdom  does  the  same 
in  China  and  Japan.  German  competition  in 
American  markets  is  particularly  keen,  especially 
in  Brazil,  Argentina,  Chile,  the  United  .States, 
and  Mexico. 

P.ATENTS. 


chamber  is  closed,  and  the  pressure  inside  is 
reduced,  in  order  to  facilitate  the  escape  of  liquid 
and  gaseous  matter  witliin  and  upon  the  articles. 
The  pressure  is  subsequently  raised  and  the 
articles  vulcanised  by  heating  to  a  higher  tem- 
perature.— E.  W.  L. 


Rubber  ;  Process  for  vulcanising  - 


Rttbher  and  rubber  products;  Dyeing  of .     D. 

Snence,  Akron.  Ohio.  Assignor  to  The  B.  F. 
Goodrich  Co..  Xew  York.  U.S.  Pat.  1,122,653, 
Dec.  29,  1914.  Date  of  appl.,  Feb.  10.  1913. 
Rubber  is  treated  with  an  aqueous  solution  of  an 
aromatic  amine,  and  the  absorbed  anune  is  after- 
wards diazotised  and  combined  with  a  suitable 
dye-component,  so  that  an  azo  dye  is  obtained 
directlv  combined  with  or  fixed  upon  the  rubber. 

— E.  W.  L. 

Rubber  ;  Art  of  treating  [vulcanising] .     L.  C. 

Warner,  Xaugatuck,  Conn.,  ^Vssignor  to  The 
Beacon  Falls  Rubber  Shoe  Co.,  Beacon  Falls, 
Conn.  U.S.  Pat.  1,122,824,  Dec.  29,  1914. 
Date  of  appl.,  March  17,  1913. 
Rubber  articles  to  be  \'ulcanised  are  placed  on 
forms    in    a    heated     vulcanising    chamber,     the 
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Fr.  Pat.  470,883,  June  24,  1913. 
To  en.sure  a  more  uniform  disti-ibution  of  the 
sulphur  in  a  rubber  mixing,  and  so  reduce  the 
amount  of  sulphiu-  necessary  for  vulcanisation  as 
nearly  as  possible  to  that  actually  combined  in  the 
vulcanised  rubber,  a  suitable  solvent  of  sulphur  is 
added  to  the  mining  before  vulcanisation. 
]-;xamples  of  such  solvents  are  the  methylene  and 
ethylene  compounds  of  fatty  and  aromatic  amines, 
notably  methylethenylphenylenediamine-1.2.3, 
methyienediphenyldiamine,  and  phenyhmino- 
methane.  The  following  examples  of  mixings  are 
given  : — ( 1 )  Good  quaUty  rubber,  55  ;  zinc  oxide, 
40  ;  lampblack,  1-5  ;  solvent,  2  ;  and  sulphur,  1-5%. 
(2)  Para  rubber,  S3  ;  mineral  red,  12  :  solvent, 
2-5;  and  sulphur,  2-5%.  These  mixings  can  he 
vulcanised  under  the  same  conditions  of  tem- 
perature and  pressure  as  similar  mixings  containing 
5  to  S°u  of  sulphur  but  no  solvent. — E.  W.  I^. 

Rubber ;  Purification  by  dialysis  of  raic  and  re- 
claimed   and  other  materials  soluble  in  hydro- 
carbons. H.  Debauge.  Third  Addition,  dated 
AprU  9.  1914.  to  Fr.  Pat.  426,457.  Feb.  3,  1911. 
(See  this  J.,  1911,  908  ;  1912,  35  and  1043.) 

The  rubber,  which  has  been  soaked  in  cold  xylene, 
is  introduced  into  a  vertical  steam-jacketed 
dialvsing  vessel,  together  with  sufficient  xylene  to 
produce  ultmiately  a  5 — 10  °i,  solution  of  rubber. 
The  vessel  is  divided,  by  a  sheet  iron  partition,  into 
a  central  space,  in  which  a  vertical  shaft,  provided 
with  long  vertical  blades,  runs  at  a  high  speed, 
and  an  annular  space  surrounding  it  wliich  con- 
tains the  porous  dialysmg  tubes.  A  small  screw  at 
the  base  of  the  central  shaft  causes  the  rubber 
and  solvent  to  circvilate  do%vnwards  through  the 
centre  compartment  and  upwards  around  the 
dialvsing  tubes,  through  which  a  slow  constant 
flow"  of  solvent  is  kept  up,  The  grinding  action 
between  the  rubber  particles,  the  waUs  of  the 
centre  compartment,  and  the  blades,  greatly  assists 
the  solution  of  the  rubber  and  removal  of  the 
dialysable  impurities. — E.  W.  L. 

[Rubber]  latex  ;  Apparatus  for  the  treatment  of — ■ — . 

H.   A.   Wickham.     Fr.   Pat.   471.231,   AprU  22,. 

1914.     Tender  Int.  Conv.,  Jan.  31,  1914. 
See  Eng.  Pat.  2627  of  1914  ;  this  J.,  1915,  40. 

Rubber  substitute  for  waterproofing  and  similar 
0}icrations  and  process  of  making  the  same.  G. 
d".\lmeida.     Fi-.  Pat.  470,372,  Aprfl  1,   1914. 

See  Eng.  Pat.  14.665  of  1912  :  this  J.,  1913,  799. 
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•  and  of  materials 


Chrome  leather;  Analysis  of - 

used    in    its    manufacture.     L.    Balderston.     J. 

Amer.  Leather  Chem.  Assoc,  1915,  10,  45 — 52. 
A  Committee  appointed  by  the  American  leather 
Chemists'  Association  recommends  that  the 
methods  given  in  Procter's  "  Leather  Ind\istries 
Laboratory  Book  ''  for  the  determination  of 
chrome  and  acid  in  chrome  liquors,  and  the 
methods  of  Levi  and  Orthmann  for  the  determin- 
ation of  chrome  in  chiome  leather  be  incorporated 
in  the  printed  methods  of  the  Association.  The 
methods  of  Levi  and  Orthmann  are  : — (a)  The  ash 
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from  3  grms.  of  leather  is  mixed  with  4  grins,  of  a 
mixture  of  equal  part.s  of  sodium  carbonate, 
potassium  I'arbonate,  and  powdered  borax  glass, 
and  fused  for  ;{0  minutes.  The  product  is  dis- 
solved in  hot  water  with  sufflcient  hydrochloric 
acid  to  make  the  solution  acid,  and  the  solution  is 
filtered,  any  insoluble  matter  being  incinerated  and 
treated  as  before  with  1  grm.  of  the  fusion  mixture. 
The  united  solutions  are  diluted  to  500  c.c,  and 
100  c.c.  is  treated  with  5  c.c.  of  hydrochloric  acid, 
and  the  chromium  determined  as  describcil  by 
Procter  {lor.  ril.).  (6)  When  it  is  not  desired  to 
determine  iron  or  aluminium,  the  ash  from  3  grms. 
of  lentlier  is  fused  with  '.i  grms.  of  sodium  peroxide 
in  an  iron  crucible  for  10  mins.,  and  the  crucible, 
after  cooling,  immersed  in  300  c.c.  of  water,  which 
is  boileil  for  30  mins.  The  solution  is  diluted  to 
500  c.c,  fdtered,  and  100  c.c.  treated  with  hy(h'o- 
chloric  acid  (5  c.c.  excess),  and  the  chromium 
determined  by  Procter's  method. — A.  S. 

Tannimj  materials :  Available  laiinin  in  varioiis — — . 
J.  II.  Yocum  and  T.  A.  Faust.  J.  Amer. 
Leather  Chem.  Assoc,  1915,  10,  2f>— 41. 

A  RECORD  of  experiments  in  which  tanning 
materials  were  leached  and  the  resulting  liquors 
and  spent  tans  analysed.  The  total  tannin  in 
liquors  and  spent  materials  was  always  less  than 
the  tannin  in  the  original  material,  by  an  amount 
between  8"o  and  11  "o.  calculated  on  the  original 
tannin.— F.  C.  T. 

Celai'iiiia  and  babla.  Their  properties,  reactions, 
classification,  and  practical  Ifanning]  vahtc. 
II.  G.  Bennett.  J.  Amer.  Ijcathcr  Chem.  Assoc, 
1915,  10,  19—26. 

Celavinia  (pods  supposed  to  be  derived  from 
Cae«alpinia  tinctoria)  contains  about  32  °o  tannin 
and  19%  soluble  non-tannins,  and  gives  a  leather 
remarkably  light  in  colour.  It  belongs  to  the 
sumac  sub-gi'oup  of  pyrogallol  tannins,  l)ut  dilTers 
from  sumac  in  containing  no  flavone,  ellagitannic 
acid,  or  reducing  agent  capable  of  bleaching  leather. 
No  known  c|ualitative  reaction  wUl  distinguish 
celavinia   tannin   from   gallotannic   acid. 

Babla  Ls  a  vague  term  applied  to  the  pods  of 
various  acacias.  The  tannin  resembles  sumac  in 
many  reactions,  but  gives  a  precipitate  with 
bromine  water  and  no  reaction  with  nitrous  acid. 
The  positive  deal-shaving  i-caction  for  phloro- 
glucinol  distinguishes  it  from  other  mixed  tannins. 
Babla  contains  about  30%  tannin  and  17  °„  soluble 
non-tannins,  and  gives  a  mellow,  light-coloured, 
but  rather  spongy  leather.  In  practical  effect 
babla  resembles  gambler. — F.  G.  T. 

Pentoses  ;       Detemiinalion      of  in     tanning 

materials.  J.  L.  van  Gijn  and  H.  van  der 
Waerden.  Collegium,  19U,  711—714.  J. 
Amer.  Leather  Chem.  Assoc,  191.T.  10,  70. 
H.  C  Reed  and  A.  .Schubert.  J.  Amer.  Leather 
Chem.  Assoc,  1915,  10,  01—63.  (.See  this  J., 
1914,  151,  152,  558,  839.) 

The  observation  by  Beed  and  Schuljert  tliat  a 
<'old  water  extract  of  queliracho  wood  gives 
methylfurfural  on  distillation  wilb  hydrochloric 
acid,  could  not  be  confirmed  by  van  (iijn  and 
van  der  Waerden.  It  is  agreed  that  methylpentoses 
are  not  decomposed  into  pentoses  by  heating  under 
pressure,  and  that  methylpento.ses  are  extracted 
more  readily  tlian  pentoses  from  tanning  materials. 
On  this  ground.  Reed  and  Schubert  mainlain 
that  the  dnethod  of  extraction  influences  the 
test.  The  addition  of  organic  acids  to  mangrove 
extract  does  not  give  rise  to  furfural  on  dis- 
tillation with  hydrochloric  acid,  nor,  as  Moeller 
maintains,  can  methylfurfural  be  found  in  the 
distillate  from  tlie  evaporation  of  mangrove 
extracts.— F.  C.  T. 


Tanning  materials  [matufrove'] ;    Determination  of 

in    admixture.     F.     II.     Small.     J.     Amer. 

Leather  Chem.  Assoc,  1915,  10,  41 — 45. 

The  determinati<in  of  mangrove  in  admixture  by 
the  estimation  of  methylfurfural,  after  digesting 
the  tanning  extract  with  hydrochloric  acid  and 
distilling  (this  J.,  1914,  151,  152),  is  not  satis- 
factory. The  yieUl  of  methylfurfural  is  variable 
in  parallel  experiments,  and  the  temperature  of 
extraction  in  manufacture  has  great  influence. 
The  treatment  of  sulphited  extracts  with  iodine 
before  analvsis  is  useless.  (.See  also  preceding 
abstract.)— i\  C.  T. 

Sulphite-cellulose    extracts;     Analysis    of - 


Paessler.     Chem.-Zcit.,    1914,   38,  974. 

Sui.PHlTE-cELLULO.SE  extracts  analysed  by  the 
Onicial  Method  of  the  Internal.  A.ssoc.  of  Leather 
Trades  Chemists,  gave  results  varying  within 
10 "o  according  to  the  strength  of  tlie  solution 
used  for  analysis,  although  such  strengths  were 
within  the  otTicial  limits  of  0-35  to  0-45  "„  of 
tanning  matter.  In  control  experiments  with 
vegetable  tanning  materials  variations  in  the 
strength  of  the  solution  taken  tor  analysis  within 
these  limits,  had  no  influence  on  the  results. 
The  German  Section  of  the  Association  has  decided 
that  the  strength  of  the  solution  of  sulphite- 
cellulose  for  analysis  should  be  20  grms.  of  extract 
per  litre. — T.  C. 

Sulphite-cellulose;      Detection    of in    tanning 

extracts  and  in  leather.  W.  Appelius  and  R. 
Schmidt.  Ledertechn.  Rundschau,  1914,  6, 
225 — 220.      Z.  angew.  Chem.,  1914,  27,  Bef.,  G91. 

Both  catechol-  and  pyrogallol-tannins  give,  with 
cold  cinchonine  sulphate  .solution,  precipitates 
which  redissolve  on  warming.  .Sulphited  extracts 
give  a  precipitate  which  is  not  completely 
soluble  on  warming  unless  the  extract  is  first 
boiled  with  hydrochloric  acid  and  filtered  before 
adding  the  cinchonine  sulphate.  The  precipitate 
obtained  with  sulphite-cellulose  extract  and 
cinchonine  sulphate  forms,  on  heating,  a 
characteristic  insoluble  brownish-black  mass  which 
is  quite  distinctive,  even  in  solutions  of  vegetable 
tannins  or  in  leather  infusions  containing  only 
little  sulphite-cellulose  extract.  Neradol  D  also 
gives  with  cinchonine  sulphate  a  precipitate 
insoluble  on  warming,  which,  however,  does  not 
form  a  brownish-black  mass,  l)ut  more  resembles 
a  silver  chloride  precipitate. — T.  C. 

Sulphite-cellulose ;      Use    of    cinchonine    for    ilie 

detection     of [in     tanning     extracts].      W. 

Appelius  and  R.  Schmidt.  Collegium,  1914, 
706 — 707.  J.  Amer.  Leather  Chem.  Assoc, 
1914,  10,  64—65. 

The  test  described  previously  (see  preceding 
abstract)  depends  upon  the  fact  that  the  presence 
of  tannin  prevents  the  precipitate  given  by 
sulphite-cellulose  and  cinchonine  from  being 
dissolved  on  heating.  In  the  case  of  pure  sidphite- 
cellulose  extracts,  tannin  solution  must  be  added 
before  making  the  test. — F.  C.  T. 

Wood    gum     (xt/lnn)  ;      Determination    of in 

'  chestnut  uood  extract.  L.  Pollak.  Collegium, 
1914,  715 — 716.  .1.  Amer.  Leather  Chem. 
Assoc,  1915,  10,  65. 

Xylan  is  found  in  many  woods,  especially  in 
beech,  and  is  extracted  by  dilute  acids  or  caustic 
soda,  but  not  by  water.  It  was  extracted  from 
chestnut  wood  l>y  Wheeler  and  Tollens'  method 
(this  J.,  1890,  309),  the  wood  being  treed  from 
tannin  by  three  extractions  of  24  hrs.  each  with 
2%  ammonia,  then  extracted  with  5%  caustic 
soda  for  48  hrs.,  and  the  sodium  compound  of  the 
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gum  decomposed  by  hydrochloric  acid.  The 
xylan  was  purified  by  dissolving  in  water  and 
precipitating  with  alcohol.  From  51  to  7-9% 
was  obtained  from  four  chestnut  woods,  the 
highest  yield  lieing  from  red  Corsican  wood 
and  the  lowest  from  a  light-coloured  wood  which 
yielded  the  best  liquors  for  clearing. — F.  C.  T. 

Sulphuric  acid   in   leather  ;    Detennination  of  free 

.     J.  Paessler.     Collegium,  1914,  567—592. 

J.    Amer.    Leather    Chem.    Assoc,     1915,     10, 
67—70. 

Two  small  pieces  of  leather,  one  about  twice  the 
weight  of  tlie  other,  are  placed  in  equal  quantities 
of  water  (200 — 300  c.c.)  and  frequently  agitated 
during  6  hrs.,  and  the  acid  which  has  diffused 
into  the  water  is  then  titrated  with  N/10  barium 
hydroxide.  The  free  acid  originally  in  the 
leather  can  be  calculated  by  the  aid  of  the 
equation  :  C,/C2=C.,/C4  where  Ci  and  C3  are  the 
concentrations  of  acid  remaining  in  the  pieces, 
and  Co  and  Cj  the  concentrations  of  diffused 
acid.  The  method  is  based  on  the  fact  that  under 
the  experimental  conditions  the  ratio  of  the 
amoimt  of  acid  remaining  in  the  hide  to  that 
which  diffuses  into  the  water  is  constant.  (See 
also  this  J.,  1914,  365.)— F.  C.  T. 

Chronic  soap  in  chrome  leather  ;     The  presence  of 

.     G.  Hugonin.     Collegium,  1914,  716— 717. 

J.  Amer.  I^eather  Chem.  Assoc,  1915,  10,  C4. 

A  CHROME  soap  prepared  from  cliromic  chloride 
was  found  to  be  soluble  in  pure  benzene.  Various 
chrome  leathers  were  extracted  with  benzene, 
but  none  of  the  extracts  contained  any  chromium, 
and  it  is  concluded  that  chrome  leather  contains 
clirome  soap  only  when  it  is  insufficiently  washed 
or  partially  neutralised  after  tannage. — F.  C.  T. 

Mangrove    barJc    in    the    Federated    Malay    States. 
Board  of  Trade  J.,   Feb.   11,   1915. 

The  Commissioner  of  Trade  and  Customs  at  Kuala 
Lumpur  draws  attention  to  the  possibilities  of  the 
development  of  an  import  trade  in  cutch  from 
the  Federated  Malay  States.  There  is  an  area 
of  about  250  square  miles  of  mangrove  forest  on 
the  coast  of  the  States  of  Perak  and  Selangor. 
The  predominant  species  are  Rhizophora  con- 
iugata,  Rhizophora  mucronala,  Brugveria  gym- 
norhiza,  Brw/ueria  caryophylloides,  liriujueria 
parviflora,  and  Ceriops  candoUeana.  Tlie  whole 
forest  is  now  a  Government  reserved  forest  and 
is  systematically  worked  for  firewood.  No  attempt 
has  been  made  to  work  the  mangrove  bark  for 
cutch.  All  the  bark  is  at  present  a  waste  product, 
with  the  exception  of  a  small  quantity  used 
locally  in  dyeing  fishing  nets  and  sails.  The 
forests  are  intersected  with  innumerable  creeks 
and  streams,  which  render  transport  easy. 

Proposed    uniformity    in    methods    of    fat    analysis 
[for  the  leather  industry].     Fahrion.     See  XII. 

Patents. 
Skins  ;     Process    for    unhairing  - 


.     R.    Vidal. 
Fr.  Pat.  470,577,  June  18,   1913. 

Skins  are  Immersed  in  an  emulsion  of  a  hydro- 
carbon and  a  dilute  solution  of  an  alkali  or  alkaline- 
earth  sulphide  for  a  period  up  to  two  days, 
according  to  their  weight. — F.  C.  T. 

Skins  ;     Treatinent  and  preservation  of before 

tanning.  Clarendon  Yocum  Co.  Fr.  Pat. 
470,774,  April  10,  1914.  Under  Int.  Conv., 
April  17,  1913. 

Salt  stains  are  avoided  by  the  use  of  a  mixture 
such  as  97  %  of  sodium  chloride  and  3  %  of  normal 


sodium   sulphite,    which   is   applied   to   the   fresh 
skins.— F.  C.  T. 

Egg-i/olk  ;     Process   for   replacing in    tanning. 

b.    Rohm.     Fr.    Pat.    470,594,    April    7,    1914. 

Under  Int.  Conv.,  April  8,  1913. 
The  skins,  before  or  after  tanning  with  alum  or 
with  vegetable  tanning  materials,  are  treated 
with  sulphonated  oils  or  fats,  which  have  been 
freed  from  soaps,  e.g.,  by  dialysis,  and  mixed  with 
volatile  substances  (toluene,  ethyl  acetate)  soluble 
in  oil.— F.  C.  T. 


Leather  ;       Treatment     of  - 


to     obtain     greater 


durability    and    impermeability.     A.    Chesneau. 
Fr.  Pat.  471,283,  April  23,  1914. 

The  leather  is  immersed  for  ten  minutes  in  a 
mixture  of  stearine,  paraffin  wax,  beeswax,  and 
rosin  at  80°  C— F.  C.  T. 
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Swaynp    rice    soils;     The    gases    of .     W.    H. 

Harrison  and  P.  A.  Subramania  Aiyer.     Mem. 
Dept.  Agric  India,  1914,  4,  1—17. 

Investigation  of  the  action  of  the  film  of  algse 
present  on  the  surface  of  swamp  rice  soil  (see  this  J., 
1913,  1165)  on  the  swamp  gases,  showed  that  the 
film  utilises  the  gases  in  such  a  manner  as  to 
bring  about  an  increased  output  of  oxygen  from 
the  film,  leading  to  an  increased  root  aeration. 
The  film  contains  bacteria  capable  of  oxidising 
methane  and  hydrogen  and  of  assimilating  directly 
methane  and  carbon  dioxide.  The  changes  result, 
directlj'  or  indirectly,  in  the  production  of  carbon 
dioxide,  which  is  in  turn  assimilated  by  the  green 
alga;  with  the  evolution  of  oxygen.  The  film  acts 
as  an  oxygen  concentrator  producing  a  maximum 
oxygen  concentration  in  the  water  entering  the 
soil.  The  practice  of  green  manuring,  by  increas- 
ing the  output  of  the  soil  gases,  brings  about 
an  increased  activity  of  the  film,  resulting  in  an 
increased  production  of  oxygen  and  root  aeration. 
The  oxygen  concentration  of  the  water  entering  the 
soil  through  the  combined  action  of  drainage  and 
transpiration  appears  to  be  one  of  the  main  factors 
regulating  the  growth  and  yield  of  the  rice  crop. 

— W.  P.  S. 

Aluminium  saltjs  ;    Physiological  action  of on 

plants.  E.  Kratzmann.      Chem.-Zeit.,   1914,  38, 
1040. 

The  colouring  matter  of  red  cabbage  shoots  was 
changed  to  blue  when  the  plants  were  grown  in 
Knop's  medium  containing  001%  of  aluminium 
nitrate.  Aluminium  salts  diminished  the  starch 
content  of  Elodea,  but  not  of  Spyrogyra  and 
Letnna  as  recorded  by  Fluri  ;  there  was  no  decrease 
in  the  starch  content  of  roots  growing  in  solutions 
containing  aluminium  salts.  The  diminution  in 
starch  content  is  due  to  the  condensing  (synthesis- 
ing)  enzymes  being  restrained  whilst  the  hydrolytic 
enzymes  are  rendered  more  active,  and  to  a 
weakening  in  assimilative  powers  (general  poison- 
ing). When  starch-free  leaves  were  placed  in  a 
20%  sucrose  solution  and  kept  in  tlie  dark,  con- 
siderable quantities  of  starch  were  formed  within 
a  few  days,  but  the  formation  of  starch  was 
inhibited  completely  when  the  sugar  solution  con- 
tained 1  %  of  .aluminium  nitrate.  Tlie  growth 
of  higher  plants  was  retarded  by  (he'presence  of 
005°o  of  aluminium  salts,  hut  verv  small  amounts 
of  the  latter  (00001%)  had  a  slight  .'^timuJating 
action.  Aspergillus  niger  grew  freely  on  a  glycerol 
medium  containing  from  0005  to  0-1%  of  alumin- 
ium sulphate  (anhydrous)  or  aluminium  chloride, 
but  growth  ceased  when  the  medium  consisted  of 
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clyocrol  and  poptono  alone.  Aliiniiiiiam  salts  also 
ha»l  a  ilistinct  .stimulating  avtion  on  the  growth 
of  the  prothalliiiui  of  Equiaelum  arvense. — \V.  P.  S. 

Nitrogen  [in  ferliliarrs,  dr.]  ;  Comparison  of  the 
(I'uiininij-Cooiiir  method  with  the  Kjeldiihl- 
(lunninij-Arnold  method  for  the  determination  of 

.     O.  F.  Jensen.     J.  Ind.  Eng.  Chern.,  1915, 

7,  .IS— 39. 

TllK  CiunniiiK-t'ooper  method,  which  was  adopted 
in  1908  hy  the  Association  of  Official  Agri- 
cultural Chemists  (U.S..'V.),  dilTers  from  tiie 
Kjeldahl-dunning-.Vrnold  method  only  by  the 
use  of  0  1— 0;{  grm.  of  crystallised  copper  sulphate 
in  place  of  metallic  mercury.  A  comparison  of 
the  two  methods  with  bone  meal,  dried  blood, 
cj-anamide,  and  linseed  meal,  showed  that  with 
eith(?r  method  digestion  for  1 — IJ  hours  gives 
a  quantit-ative  yield  of  ammonia,  except  in  the 
case  of  dried  blood,  for  which  digestion  for  2 — 3 
hours  is  necessary  with  the  Gunning-Cooper 
method.  The  latter  method  possesses  several 
manipulative  advantages  over  the  Kjeldahl- 
Gunning-Arnold  method,  and  is  to  be  preferred 
especially  when  manv  determinations  have  to  be 
made.     (See  also  this"  J.,  1910,  1412  ;    1913,  1131.) 

—A.  S. 

Phosphoric  acid   in  superphosphate ;     Comparison 

of  a  few  methods  for  total .     C.   A.   Peters 

and  A.  G.  VVeigel.     J.  Ind.  Eng.  Chem.,  1915, 
7,  39—40. 

TuK  gravimetric  method  of  the  Official  Association 
of  AgriciUtural  Chemists  (U.S.A.).  in  which  the 
phosphoric  acid  is  precipitat<^d  first  as  phospho- 
molybdato  and  subsequently  as  ammonium 
magnesium  phosphate,  gives  high  results  unless 
the  solution  is  evaporated  to  dryness  to  remove 
sihca  before  precipitation.  The  volumetric  process 
of  Pemlierton,  and  the  direct  precipitation  of  the 
phosphoric  acid  as  ammonium  magnesium  phos- 
phate in  presence  of  ammonium  citrate  or  of  citric 
acid  (Wiley,  "  Principles  and  Practice  of  Agric. 
Chemistry,"  II.,  (1908),  pp.  ICO,  88,  and  98 
respectively)  all  give  results  as  accurate  as  those 
obtained  by  the  modified  official  process  and  in 
about  half  the  time. — A.  S. 

Patents. 

Fertilizer  ;      Process    of    obtaining [from    the 

combustion  products  from  gas  engines].     W.   H. 
Heine,  Honolulu,  Hawaii.     U.S.  I'at.  1,122,923, 
.      Dec.  29,  1914.     Dat«  of  appl..  May  28,  1913. 

Products  of  combustion  from  a  gas  engine  are 
cooled  and  brought  into  contact  with  lin\e-water, 
which  is  circulated  in  contact  with  the  ga-ses  until 
the  desired  amount  of  fertilising  substances  has 
been  absorbed. — W.  P.  S. 

TreatTnent  of  marine  plants  for  the  extraction  of 
their  constitxients.  Addition  to  Pr.  Pat.  470.943. 
See  VII. 
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[Beet]  sugar  factory  products  ;   Determination  of  dry 

substance    in .   O.  Fallada.     Oesterr.-Ungar. 

Zeits.  Zuckerind..l91  1,  43,  095.  Chem.-Zoit., 
1914,  38,  Rep.,  508.  (See  also  Fallada  and 
Kulp,  this  J..  1912,  .549.) 

TllK  following  conclusions  are  drawn  from  deter- 
minations made  on  44  different  products  by 
various  methods  : — The  Abbe  refractometer  and 
the  modified  instrument  of  .Schonrock  and  Herafeld 
(this  J.,  1914,  154)  give  practicallv  identical 
results    (cp.    Pellet,    this    J.,    1914,    1165).     The 


values  obtained  by  drying,  in  air  at  100°  C.  ; 
in  a  vacuum  oven  at  108°  C.  ;  and  in  air  at  100°  C. 
and  afterwards  in  luicuo  at  108^  C,  often  differ 
considerably,  but  the  last  method  accords  best 
with  the  refractometer.  The  refractometric 
method  is  the  simplest  and  most  trustworthy, 
provided  the  correct  temperature  (20°  C.)  is  main- 
tained, and  a  good  source  of  light  {e.g.,  the  Nernst 
microscope  lamp)  is  used. — J.  II.  L. 

[Redttcing  sugars  ;]    The  volum,etric  Fehling  method 

[for    the    determination    of ,]    using    a    new 

indicator.     A.  iM.  Hreckler.     J.  Ind.  Eng.  ( •hem., 
1915,  7,  37—38. 

Ten  c.c.  of  mixed  Pehling  solution  [  (1)  34-039 
grms.  of  crystallised  copper  sulphate,  and  (2) 
173  grms.  of  Rochelle  salt  and  50  grms.  of  sodium 
hydroxide,  per  500  c.c]  is  placed  in  a  large  test-tube 
and  the  sugar  solution  (0-2  to  0-4  grm.  of  dextrose, 
or  its  equivalent,  ]H'v  100  c.c.)  run  in,  starting 
\vith  8-5  c.c.  After  the  first  addition  the  solution 
is  boiled  for  1  min.,  counting  from  the  time  a 
bubble  of  steam  first  traverses  the  whole  column 
of  liquid.  The  sugar  solution  is  now  added 
2  c.c.  at  a  time,  boiling  for  15  seconds  after  each 
addition,  until  the  copper  solution  is  only  faintly 
blue,  whereupon  a  drop  of  it  is  added  to  two  drops 
of  sodium  sulphide  solution  (4  grms.  of  crystallised 
monosulphide  in  100  c.c.  of  water)  on  a  tile. 
The  tile  is  given  a  slight  rotary  shake  and  the 
colour  of  the  spot  noted  :  the  black  copper  sulphide 
settles  at  once,  leaving  a  yellow  supernatant  liquid. 
The  sugar  solution  is  now  added  in  gradually 
decreasing  quantities,  boiling  for  15  seconds  after 
each  addition,  until  the  supernatant  liquid  in 
the  spot  test,  immediately  after  settling,  is 
colourless.  The  experiment  is  then  repeated  with 
a  second  10  c.c.  of  Felding  solution,  adding  enough 
water  to  make  the  final  volume  about  30  c.c.  and 
97 — 98%  of  the  sugar  solution  rec{uired  in  the 
previous  trial.  After  boiling  for  IJ  minutes,  the 
titration  is  completed  as  described.  Proteins 
and  metals  which  form  coloured  sulphides  inter- 
fere with  the  spot  test  :  the  former  may  be 
removed  by  adding  alumina  cream  to  the  boiUng 
sugar  solution,  cooUng,  and  making  up  to  a 
definite  volume,  the  clear  liquid  being  used  after 
settling  or  filtering. — A.  S. 

Starch.  Board  of  Trade  Bulletin  No.  95. 
The  value  of  starch  of  all  kinds  exported  from 
Germany  in  1912  was  £555,200  ;  from  Austria- 
Hungaiy  (1913),  £40,010  ;  and  from  the  United 
Kingdom  (1913),  £88,200.  The  German  exports 
to  Austria-Hungary  in  1912  were  valued  at 
£31,650  and  to  the  United  Kingdom  at  £226,900  ; 
Austro-Hungarian  exports  in  1913  to  Germany 
were  valued  at  £10,130,  and  to  the  Ignited 
Kingdom  at  £8150  ;  while  the  exports  of  the 
United  Kingdom  in  1913  to  Germany  were  valued 
at  £1300.  No  starch  was  exported  to  Austria- 
Hungary  from  the  United  Kingdom  in  1913. 
The  value  of  the  exports  to  the  principal  Colonial 
and  neutral  markets  wa.s  :  Germany  (1912), 
£288,-350;  Austria-Hungary  (1913),  £27,580; 
t-nited  Kingdom   (1913),  £72,610. 

The  United  Kingdom  exports  to  Britisli  South 
Africa,  India,  Canada,  and  Australia  considerably 
exceed  those  of  (iermany.  In  Brazil.  Portugal, 
Egypt,  and  Turkey  the  share  of  tlie  United 
Kingdom  compares  very  favourably  with  that  of 
Germany,  but  elsewhere  it  is  distinctly  inferior. 
Valuable  openings  exist  for  the  sale  of  British- 
made  starch  in  many  markets  hitherto  mainly 
supplied  by  Germany  or  Austria-Hungary,  par- 
ticularly in  Norway,  Sweden.  Denmark,  Nether- 
lands, France,  Switzerland.  Spain,  Italy,  Servia, 
Russia,  Argentina,  Chile,  Uruguay,  the  United 
States,  and  .Mexico.     Of  the  total  German  exports, 
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potato  starch,  green  fecula  (wet  starch),  and 
dry  potato  starch  powder  (potato  meal)  accounted 
for  £220,350  ;  dextrine,  roasted  starch,  adhesive 
and  surface  dressing  substances  containing  starch, 
glut«n  and  gluten  powder,  £187,100  ;  rice  starch. 
£117,750;  and  starches  of  maize,  wheat,  etc.. 
£30,000.  More  than  half  of  the  total  Austrian 
exports  consisted  of  paste,  size,  and  similar 
starch-containing  sticking  and  dressing  substances. 
and  rice  starch  and  rice  starch  meal. 

Determination  of  sugar  in  small  quaniiiies  of  blood. 
Lewis  and  Benedict.     See  XXIII. 

P.\TENTS. 

Sugar  ;   Preparation  of .  and  apparatus  for  use 

therein.  E.  Shaw,  and  G.  S.  and  G.  R.  Baker. 
London.  Eng.  Pat.  22,056  of  1914  ;  date  of 
appl.,  Nov.  25,  1913. 
Syrup  or  juice  is  sprayed  l)y  a  blast  of  hot  air 
into  a  heated  enclosed  chamber,  whereupon 
graining  takes  place,  the  sugar  being  removed 
by  scrapers,  and  the  vapour  drawn  off  through 
openings.  The  enclosed  chamber  is  heated  by  a 
jacket,  and  the  temperature  of  the  syrup  or  juice, 
of  the  air.  and  of  the  chamber,  are  regulated 
according  to  the  density  of  the  syrup  or  juice,  and 
the  pressure  of  the  air  according  to  the  size  of 
grain  desired. — J.  P.  O. 

Sugar  heels  ;    E.rtraction   of  juice  from  fruits  and 
roots,     especially     from  — — .        O.     Mengelbier. 
Fr.  Pat.  470.980.  AprU  15,   1914.     Under  Int. 
Conv.,  May  15.  1913. 
The     beetroots,    crushed,    or     sliced     into     fairly 
large   pieces,   are   pressed    between   two   or   more 
rollers,  the  greater  part  of  the  juice  being  thus 
extracted.        The     residue     is     macerated     with 
water  or  juice,  and  again  passed  through  roller- 
presses,   the  temperature   throughout   being  kept 
sufficiently  low  to  prevent  decomposition. — J.P.O. 

Gum  from  carob  seeds  [locust  beans]  ;    Process  for 

obtaining in    the    form    of    a    dry    powder. 

A.  Pinel.     Fr.  Pat.  470.899.  June  26.  1913. 

See  Eng.  Pat.  13.504  of  1914  ;   this  J.,  1915,  43. 
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Mall  ;    Melanoidincs  and  their  occurrence  in  kilned 

.     W.  Ruckdeschel.     Z.  ges.  Brauw..  1914. 

37,  430—432.  437—440.  Z.  angew.  Chem.,  1914, 
27,  Kef.,  681. 
Experiments  made  liy  the  author  confirm  the 
view  that  the  formation  of  colour  and  aroma 
during  the  kilning  of  malt  is  due  to  the  pro- 
duction of  melanoidines  (see  Maillard,  this  J.. 
1912,  144)  by  interaction  between  dextrose  or  other 
sugars  and  amino-acids  or  bases  (cp.  Ling,  this  J., 
1908.  1034):  With  the  exception  of  tyrosine, 
allantoin,  and  betaine,  all  the  amino-acids  which 
might  occur  in  malt,  and  also  the  bases,  ammonia, 
mono-  and  tri-naethylamine.  and  choline,  interact 
in  this  way  with  sugars.  Polypeptides  also  yield 
deep  brown  products,  but  without  specific  aroma. 
The  behaviour  of  aqueous  extracts  of  green  malt 
when  evaporated,  corresponds  closely  with  that 
of  solutions  of  amino-acids  and  sugars,  as  regards 
the  rate  of  darkening,  the  stage  at  which  an 
aroma  is  perceptible,  the  production  of  carbon 
dioxide,  the  increase  of  acidity,  and  phenomena 
arising  from  the  colloidal  nature  of  the  melanoidines. 
The  curing  of  malts  is  accompanied  by  a  decrease  in 
their  content  of  ammo-acids  and  polypeptides, 
owing   douVjtless  to  interaction  with   dextrose. 

—J.  H.  L. 


[Malt]  extracts.     L.   Briant  and  H.  W.   Harman. 
J.  Inst.  Brew.,   1915,  21,  34—48. 

The  influence  of  various  factors  on  the  quality 
and    yield    of    extract    from    malt    is    discussed. 
Separate   investigation   of   the   fractions   of   malt 
grist,    viz.,    husks,    grits,  and    flour,   showed   that 
whilst  the  flour  yields  the  highest  proportion  of 
extract,  with  the  highest  specific  rotatory  power, 
the  grits  possess  the  greatest  diastatic   activity. 
The  husks  yield  the  largest  proportion  of  soluble 
nitrogenous  matter  and  possess  the  highest  pro- 
teolytic activity,  whereas  in  both  these  respects 
the  flour  is  lowest.     Laboratory  worts  made  from 
the  different  fractions  were  hopped  in  proportion 
to  their  gravities,  concentrated  to  equal  gravities, 
and  fermented.     The  beer  from  the  grits  was  by  far 
the  best  ;    that  from  the  flour  was  very  soft  and 
somewhat  characterless  in  flavour,  though  full  in 
palate,  and  it  retained  its  head  well,  but  attenua- 
tion   was    backward.     The    beer    from    the    husk 
fraction    was    thin    and    almost    acid    in    flavour, 
and    showed    symptoms    of    unsoundness    when 
stored.     The   efficiency    of   any   form   of   modern 
grinding  of  malt  depends  largely  on  its  capacity 
to  reduce  the  interior  of  the  grain  to  grits  without 
undue    disintegration    of    husks.     The  advantage 
of  fine  grinding  lies  not  only  in  a  higher  yield  of 
extract,    but   in   its   more   rapid   solution,    which 
enables  the  mashing  process  to  be  curtailed,  thus 
avoiding  the  lowering  of  quality  of  the  extract  by 
more    undesh-able    matters    dissolved    during    the 
later  stages  of  a  prolonged  mashing.     The  limits 
of  fineness  of  grist  imposed  by  ordinary   mash-tun 
practice  may  be  oltviated  by  the  use  of  the  mash 
filter.     The    authors    discuss    the    production    of 
flavour  in  malt,   the  use  of  coloured   malts,   raw 
grain  adjimcts,  brewing  sugars,  and  hops,  and  the 
influence    of    carbonates    in   brewmg   waters    (see 
Jliskovsky,    this   J.,    1911,    504).     By   using   raw 
grain  adjuncts   it  is  usually   possible  to  produce 
beers  containing  more  extract,  and  better  able  to 
stand  heavy  priming,  than  beers  from  malt  alone, 
yet  when  used  in  excess  they  may  interfere  with 
mash   drainage  and   confer  a  "  dry  "   flavour  on 
beer.     The  liigh  ash-content  of  certain  grades  of 
brewing    sugars,    which    amounts  to  4 — 5%  or  in 
other     cases     7-5 — 85%,     consisting     largely     of 
chlorides,  probably  affects  the  flavour  and  stabiUty 
of  beer  and  produces  a  flctitious  increase  in  the 
gravity,  since  I  %  of  ash  in  solution  corresponds 
nearlv    to    1    saccharometer    lb.    of    gravity    (cp. 
Baker  and  Hidton,  this  J..   1910.  644).     For  the 
treatment    of    waters    of    high  carbonate-content, 
neutraUsation  with  lactic   acid   gives  satisfactory 
results,  especiaUy  in  the  preparation  of  beers  of  • 
soft  palate  ;    enzyme  action  is  stimulated  and  the 
yield  of  extract  usually  increased  by  about  2  lb. 
per  quarter. — J.  H.  L. 


Barley  ;     Respiration    of - 


H.    W.    Harman. 


J.  Inst.  Brew.,   1915,   21,  48—65. 

The  autlior  investigated  the  effect  of  respiration 
upon  barley  during  germination  and  withering, 
the  mininuim  amount  of  air  necessary,  and  the 
effect  of  replacing  it  at  certain  stages  bv  inert 
gases.  The  steeped  barley  (1912  and  1913 
ChevalUer)  \vas  enclosed  in  a  horizontal  glass 
cylinder  through  which  a  current  of  purified 
moist  air  or  other  gas  was  passed,  and  the  quantity 
of  carbon  dioxide  formed  was  determined.  The 
current  of  air  employed  was  equivalent  to  20 
cubic  feet  per  minute  for  30  quarters  of  barley, 
i.e..  about  1  100  of  that  commonly  employed  in 
drum  malting  and  about  20  times  more  than 
theoretically  required  for  the  quantity  of  carbon 
dioxide  produced.  Before  being  analysed  the 
nialt  was  dried  in  verv  thin  layers  for  48  hours  at 
100°  F.  (38'  C).  The  results  of  the  main  series 
of  experiments  are  epitomised  in  the  table,  columns 
A  and  B  referring  to  the  same  (1912)  liarley,  and 
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the  remaining  i-ohimns  to  another  (1913)  l)arley. 
Columns  A  and  B  show  that  with  restriction  of 
the  air  the  increase  in  the  yield  of  malt  is  not 
eqiiiviilent  to  the  lessened  production  of  carbon 
dioxide  and  rootlets.  Under  the  conditions  of 
column  K.  root  growth  was  very  small  and  the 
yield  of  malt  correspondingly  greater  ;  the  long 
withering  process  did  not  stimulate  the  diastatic 
activity,  and  the  resulting  malts  were  unequally 
modified  and  remarkahly  rich  in  soluble  nitrogen. 
Colunm  F  shows  that  warm  steeping  may  give 
ri.se  t-o  diminished  root  formation  and  bad  modifica- 
tion, and  these  conclusions  were  confirmed  by 
practical  maltings.  l">om  further  experiments 
it  was  found  that  at  the  withering  period  forced 
conditions  are  enormously  increased  by  rise  of 
temperature  and  even  more  tiy  the  presence  of 
I'ai'bon  dioxide,  i.e.,  when  tlie  grain  is  allowed 
to  stew  and  no  respiratory  current  permitted  ; 
and  this  foi-cing  of  the  malt  depresses  rather  than 
increa-ses  the  dia.static  activity.  The  general 
conclusions  drawn  are  as  follows : — Slow  but 
steady  ivspiration  is  desirable  throughout  tlie 
whole  germination,  and  under  these  conditions 
complete  modification  can  be  obtained  with  about 


Wine ;     Determination    of    pentoses    and    tnethyl- 

penloses  in .    F.  SchatTer.    ("hem. -/eit.,  1914, 

38,  981. 
Methvlpkntoses  occur  in  the  unfermentable 
carbohydrates  present  in  wines,  but  pentoses 
largely"  predominate,  especially  in  natural  \vines. 
The  pentoses  may  be  expressed  as  arabinose 
and  the  methylpeiitoses  as  rhanmose  ;  the  ratio 
of  arabinose  to  rhanmose  is  much  narrower  in  the 
case  of  wines  from  grape  marc  and  raisin  wines 
than  with  natural  wines.  The  phloroglucide 
method  may  be  used  for  the  determination  of 
pentoses  and  methylpentoses  in  completely 
fermented  wines  ;  the  small  quantities  of  pentosan-s 
and  metlnipentosans  present  do  not  appreciably 
att'ect  the"  results.  When  a  wine  contains  more 
than  3  grms.  of  redu<-ing  substances  per  litre, 
it  must  be  fermented  previous  to  the  estimation. 
The  pentoses  and  methylpentoses  may  also  be 
determined  colorimetricaUy. — W.  P.  S. 

Vineijar  eils  :    Methods  of  destroying .     J.   F. 

Sacher.     Chem.-Zeit.,    1914,    38,    1021—102:2. 
Out   of  25  samples  of  table  vinegar  taken  from 
retail      shops      in      Dusseldorf,       23      contained 


100  parts  by  tccitjht  of  dry  barley  gave  the  following  parts  by  iveiijht 


A. 

B. 

C. 

D. 

E. 

F. 

Con- 

Con- 

tinuous 

Air, 

Air. 

Con- 

air. 

air. 

Con- 

J days. 

8  days. 

Warm 

Cold 

tinuous 

Intermittent  air 

Temp. 

Oxygen. 

Temp. 

tinuous 

Nitro- 

Nitro- 

steep. 

steep, 

air. 

1   liour 

in  24. 

o0"-68° 

48°-58° 

nitro- 

gen, 

gen. 

80°-85° 

Average 

Temp. 

60'  K. 

F. 

F. 

gen. 

7  days. 

4  days. 

F. 

(15-5 

"0.) 

(10°-20° 
C.) 

(9°- 
14-5°  C.) 

Continu 

ous  air. 

Dry  nialt    

89-5 
4-2 

90-6 
0-4 

1)0-3 
0-4 

87-6 
4-9 

87-2 
2-6 

88-5 
4-9 

96-9 
nil 

91-8 
1-6 

90-0 
2-8 

91-5 
1-8 

89-8 

Dry  roots    

4-2 

t'artK>n  dioxide  prodiu'ed — 

7-Z» 

2-92 

2-94 

5-62 

5-84 

4-74 

1-36 

4-85 

6-35 

6-46 

7-32 



— 

— 

— 

5-31 

7-00 

— 

— 

In  14  days     

— 

— 

— 

— 

— 

8-46 

1-76 

— 

— 

— 

— 

In   Ifi  ilayH      

m- 

4-8« 
90° 

4-92 

98° 

68° 

109° 

25° 

105° 

97° 

71' 

Diastatic  power  on  dry  malt 

91° 

Total  niatt^T  Holuble  in  cold 

22-0 

10-18 

11-20 

20-60 

15-30 

18-40 

4-40 

18-80 

19-60 

12-20 

UncoaKulable  proteins    . . 

3-19 

2-09 

2-24 

3-13 

2-36 

3-02 

1-05 

4-95 

3-87 

2-19 

2-85 

Reducing  sugars  expressed 

6-13 

2-94 

2-66 

6-45 

4-49 

5-81 

0-56 

6-69 

6-10 

5-32 

1-11 

4-82 

5-19 

4-09 

3-83 

0-60 

" 

3-85 

2-34 

4-00 

I  /lOO  of  the  quantity  of  air  commonly  used  in 
drmn  malting,  and  with  no  actual  "  withering  " 
process.  The  effect  of  excessive  aeration  in 
increa.sing  the  malting  loss  is  due  nnich  more 
to  the  greater  root  growth  than  to  increased 
production  of  carbon  dioxide,  which  is  partially 
<'ompensated  by  a  gain  in  weight  by  oxidation. 
High  temperatures  during  germination  give  rise 
to  much  greater  respiratory  losses  than  excessive 
aeration.  The  enormous  excess  of  air  commonly 
used  in  drum  malting  may  be  respon.sible  for  a 
lack  of  tenderness  which  characterises  much 
of  the  malt  so  made.  The  rootlets  are  the  primary 
controlling  factors  in  modification  and  tiieir 
healthy  gro\vth  is  in  proportion  to  proper  respira- 
tion at  sufficiently  low  temperatures.  The 
acrospire  i-an  be  forced  up  the  corn  with  little  or 
no  root,  yet  modification  may  still  be  incomplete. 
The  action  of  withering  should  be  confined  to  the 
removal  of  moisture  and  consequent  shrinking 
back  of  the  roots,  at  low  malting  temperatures. 
MoLsture  has  no  more  specific  influence  on  respira- 
tion than  other  general  vital  conditions  ;  a 
deficiency  may  arrest  modification  by  causing  the 
roots  to  wither,  whereas  an  excess  will  delay  the 
natural  withering  process.  The  diastatic  power 
appears  to  reach  its  maximum  quite  early  (e.g., 
within  5  days)  when  the  temperature  of  germina- 
tion is  high,  whereas  at  low  temperatiu-es  its 
formation  is  gradual  and  progres.sive. — J.  11.  L. 


Nematoidea  (vinegar  eels).  They  can  be  killed 
and  removed  by  heating  the  vinegar  for  a  few 
minutes  at  45°  C.  and  filtering.  Exposure  to 
bright  sunlight  for  several  hours  or  complete 
exclusion  of  air  for  several  weeks  is  also  fatal, 
but  carbon  dioxide  appears  to  be  innocuous. 
In  presence  of  1%  of  sodium  chloride,  2-5% 
of  sodium  sulphate,  or  1  %  of  sodium  nitrate,  the 
organisms  succumb  within  a  few  days,  but 
potassium  and  calcium  salts  have  no  effect.  Acids 
are  toxic  in  proportion  to  their  degree  of  ionisation  ; 
01%  of  hydrochloric  acid  proves  fatal  within 
a  few  days,  whereas  an  eqiuvalent  quantity  of 
Ijoric  acid  has  no  action.  It  has  been  propo.sed 
to  destroy  the  organisms  by  treating  the  vinegar 
with  Ol'J'o  of  calcium  peroxide  or  0-2%  of 
magnesium  peroxide,  but  according  to  Wiistenfeld 
much  larger  quantities  (0-5—2%)  are  reqmred. 
Alcohol  at  low  concentrations  is  not  very  toxic. 

— J.  II.  L. 
Patents. 

Drinks;     Mamifadure   of .     J,    H.    Brodrick, 

Brom.sgrove.  Eng.  Pat.  15,533,  Jan.  5,  1914. 
TABI.KT.S  from  which  beverages  (e.g.,  of  the  type 
of  ale,  stout,  etc.)  can  be  prepared,  are  claimed, 
consisting  of  non-fermentable  dextrinous  malt 
flour  (made  from  a  specially  prepared  form  of 
starch  bv  heating  to  a  high  temperature),  and 
20 — 50%"    of    dried    extract    from    malt    worts. 
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together  with  gUieose.  saccharin  and  flavowring 
matters,  and  preferably  one  or  more  ferments 
such  as  desiccated  veast.  (See  also  Eng.  Pats. 
15,004  of  1896,  2.5,149  of  1898,  15,079  of  1905, 
25,304  of  1909,  and  27,572  and  27.573  of  1911  ; 
thisJJ.,  1897,  627  ;   1906.  491  ;   1912,  657,  1091.) 

— .T.  H.  I.. 


Wines  ;      Manufacture    of    sparkling  - 


■  and    all 


gaseous  or  fermented  beverages,  and  their  sterilisa- 
tion by  oxygen  tinder  pressure.  A.  Chaussepied. 
Fr.  Pat.  470,539,  June  17,  1913. 

The  liquid  is  fermented,  out  of  contact  with  air  or 
metals,  in  a  large  closed  vessel,  and  is  agitated 
by^  injection  of  fermentation  gases  collected  from 
above  the  liquid.  The  temperatvu-e  is  regulated  by 
means  of  a  coil  within  the  closed  vessel.  When 
fermentation  is  complete,  the  liquid  is  sterilised 
by  injection  of  oxygen  under  pressure.  Before 
racking,  the  liquid  is  strongly  cooled,  so  that  the 
suspended  matters  form  a  compact  deposit  not 
drawn  off  with  the  liquid ;  the  low  temperature 
also  prevents  disengagement  of  gas  during  racking. 
The  apparatus  comprises  a  vat,  open  at  the  top, 
but  completely  encased  in  a  hermetically  closed 
vessel  insulated  against  loss  of  heat  and  capable  of 
sustaining  a  high  internal  pressure.  The  outer 
vessel  extends  above  the  vat,  in  a  constricted 
form,  thus  providing  a  chamber  in  which  the 
fermentation  gases  collect.  Air  or  other  gases 
can  be  forced  through  the  hquid  by  means  of  a 
vertical  tube,  which  extends  nearly  to  the  bottom 


Yeast;    Manufacture  of from  [beef]  molasses. 

G.  Roth.  Fr.  Pat.  470.925,  March  30,  1914. 
Under  Int.  Conv.,  April  2,  1913,  and  March  12, 
1914. 

Beet  molasses  is  diluted  to  35°  Balling  (sp.  gr. 
1-154),  treated  with  4%  by  vol.  of  sulphuric 
acid,  boiled  for  several  hours,  and  allowed  to 
subside.  The  clear  liquid  is  drawn  off,  diluted  to 
20°  Balling  (sp.  gr.  1083),  treated  with  sulphiu-ic 
acid  to  make  the  total  acidity  6 — 10%  by  vol., 
aerated,  filtered,  and  mixed,  in  the  fermentation 
vats,  with  suitable  nutrient  salts  or  vinasse  from  a 
previous  opei-ation.  A  modification  consists  in 
forming  lactic  acid  by  treating  the  clarified 
solution  contained  in  the  fermentation  vats  with 
nutrient  salts  or  vinasse,  diluting  to  14°  Balling 
(sp.  gr.  1057).  inoculating  with  lactic  acid  bacteria, 
and  adding  the  yeast  when  the  desired  degree  of 
lactic  acidity  is  reached.  Before  starting  the  fer- 
mentation, suspended  matter  must  be  enth-ely 
removed  from  the  solution,  preferably  without 
pressure,  hj  the  use  of  a  filter  having  a  large 
surface. — J.  P.  O. 


Distillation  and  rectification  of  toines  and  fermented 
musts,  methyl  alcohol,   etc.  ;    Apparatus  for  the 

continuous .      E.    Barbet    et    Fils     et    Cie. 

Fr.  Pat.  470,242,  June  10,  1913. 

The  apparatus  (see  fig.)  combines  efficiency  of 
rectification,  with  the  fuel  economy  associated 
with  direct  rectifying  plant,  the  rectifying  column 


of  the  vat,  and  the  immersed  portion  of  which 
is  made  of  glass.  By  means  of  a  pump  the  gas 
in  the  upper  part  of  the  outer  vessel  may  be 
withdrawn  and  forced  into  the  liquid  through  the 
same  tube.  The  attemperating  coil  inside  the 
closed  vessel  is  not  in  contact  with  the  liquid. 
The  hquid  is  racked  tlu-ough  a  ^'ertical  pipe 
which  projects  to  an  adjustable  extent  above 
the  bottom  of  the  vat.  and  provision  is  made  for 
counterpressure  racking. — J.  H.  L. 


lieing  fed  with  alcoholic  vapours  direct  from  the 
wine  and  not  with  condensed  distillates.  The  wine 
from  the  heater,  R,  passes  downwards  through  the 
purifying  column,  A,  where  it  is  freed  from  head 
products,  which  pass  into  the  accessory  column, 
B,  C,  the  more  volatile  part,  after  dephlegmation 
in  B,  being  condensed  in  E,  whilst  the  reflux  from 
B  is  again  freed  from  the  more  volatile  constituents 
in  C,  and  then  passed  into  the  main  rectifymg 
colunui,   L.     The    wine,    thus    freed    from    liead 
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Sroducta  in  A,  passes  downwards  tlirough  the 
e-alcoholising  column,  J,  and  the  alcohohc  vapours 
are  led  into  the  rectifying  column,  K,  L,  tlie 
lower  portion  of  which,  K,  serves  to  dc-alcoholise 
the  reltux  from  the  upper  portion.  The  plates  in  L 
(those  in  B  are  similar)  form  the  suhject  of  a 
separate  pat<;nt  appUcation ;  they  are  cooled 
by  water  which  circulates  automatically  through 
the  pipes  shown  ami  the  cooler,  S,  the  whole 
system  constituting  a  thermo-siphon.  The  alcohol 
vapours  leave  the  column  L  at  Q,  and  rectified 
alcohol  is  con<lensed  in  q  ;  a  certain  quantity  of 
head  proilucts  escapes  from  the  top  of  the  colimin, 
and,  after  being  condensed  in  P,  is  returned  to  the 
column  H,  C.  The  admission  of  steam  at  the 
bottom  of  the  column,  K,  is  automatically  con- 
trolled by  the  differential  regidator,  G',  so  that 
the  pressure  of  vapour  above  the  plates  (at  K") 
is  about  equal  to  that  of  the  vapours  entering 
the  column  from  J.  G  is  a  similar  differential 
regulator,  and  V  and  V  control  the  supply  of 
steam  to  the  bottom  of  the  respective  columns 
A  antl  J.  In  a  subsidiary  apparatus  (not  shown) 
the  fractions  rich  in  amyl  alcohol,  drawn  from  tlie 
rectifying  column,  are  washed  by  being  allowed 
to  rise  slowly  against  a  regulated  downward 
current  of  water  in  a  tall  cylindrical  vessel  packed 
with  porcelain  baUs.  The  wash  waters  are  after- 
wards introduced  into  the  rectifying  column  to 
recover  any  alcohol  present. — J.  H.  L. 

Emynics  of  animal  and  vegetable  origin  ;  Separation 

of .     M.   Schoen,  and  Comp.   Francjaise  du 

Diamalt.     Fr.  Pat.  471,238,  July  4,  1913. 

Animai,  and  vegetable  juices  are  treated  with 
tannin  and  the  enzymes  thus  precipitated  are 
filtered  otY  and,  if  necessary,  dried.  The  products 
may  be  subsequently  dissolved  by  means  of 
alkaline  salts,  and  the  purified  enzymes  recovered 
by  precij)itating  the  tannin,  filtering,  and  evaporat- 
ing the  filtrates. — J.  11.  L. 

Glycerin   from   distillery    vinasses ;     Extraction    of 

.     E.    A.    Barbet.     First    Addition,    dated 

June  10,  1913,  to  Fr.  Pat.  449,961,  Jan.  6,  1912 
(see  this  J.,  1913,  503). 

For  the  recovery  of  the  glycerin  by  distillation 
under  reduced  pressure  (toe.  cit.),  a  new  form  of  retort 
is  claimed  which  permits  a  reduction  in  the  amount 
of  inert  matter  mixed  with  the  vinasse  to  prevent 
frothing,  so  that  a  residue  i-icher  in  nitrogen  is 
obtained.  The  retort,  of  shallow  cylindrical 
shape,  with  floor  and  roof  bulging  outwards  for 
greater  strength,  is  heated  by  direct  fire  with  the 
interposition  of  an  arch  of  refractory  material. 
Oaramelisation  of  the  vinasse  is  prevented  by  a 
continuous  sweeping  of  the  floor  of  the  retort  by 
a  number  of  scrapers  projecting  downwards 
from  two  horizontal  arms  attached  to  a  vertical 
rotating  shaft  which  passes  upwards  through 
a  stufling-box  in  the  centre  of  the  roof  of  the 
retort. — J.  H.  L. 

[Lactic]  acid  fermentation  ;    Process  of  promoting 

.     A.     I'oUak,     Maisons     Alfort,     France. 

U.S.    Pat.    1,123,920,    Jan.    5,    1915.     Date    of 
appl.,  July  15,  1913. 

SBae  Fr.  Pat.  459,548  of  1913  ;  this  J.,  1913,  1166. 
Alcohol;    Manufacture  of 


,     /- ~  -,  .     F.  Thatcher  and 

L.  M.  Stiles.     Fr.  Pat.  470,298,  :March  31,  1914. 

See  U.S.  Pat.  1,096,905  of  1914  ;  this  J.,  1914,  659. 

Brewing  :     Process   of .     E.    W.    Kuhn.     Fr. 

Pat.  470,475,  April  3,  1914.     Under  Int.  Conv., 
April  15,  1913,  and  Jan.  3,  1914. 

See  Eng.  Pats.  9170  of  1913  and  7456  of  1914  • 
this  J.,   1914,  608. 


Vinegar  ;   yew  process  for  the  manufacture  of 

■uMng    a    nerv    mycodcrma.     II.     Boulard.     Fr. 
Pat.  470,937,  June  27,  1913. 

Si;k  Kug.  Pat.  25.2H9  of  1913  ;    this  J.,  1914.  881. 


XIXa.— FOODS. 

Milks  ;    The  freezing  point  of  some  abnormal . 

J.    B.    Henderson    and    L.    A.    Meston.     Proc. 
Roy.   Soc,   Queensland,    1914,    26,  85—90. 

Two  samples  of  mixed  milk  were  found  to  be  low 
in  solids-not-fat  (7-74  and  7-79 °i„  respectively), 
but  at  the  same  time  had  normal  freezing  points 
(— 0-55"  and  — 0-54^  C).  The  animals  were 
badly  fed  and  in  poor  condition.  Analyses 
of  the  milk  yielded  by  each  cow  (eight  in  all), 
showed  that  in  only  one  case  was  this  of  normal 
composition,     although     here     also     the     freezing 

f)oints  of  the  samples  were  within  the  normal 
imits,  — 0-54°  to  — 0-56'=  C.  The  ashes  of  the 
milks  contained  abnormally  high  proportions  of 
chlorine  (up  to  31%)  and  it  is  evident  that  the 
freezing  point  of  the  milks  was  adjusted  to  the 
norm  1  by  the  power  of  the  mammary  glands  to 
regulate  the  osmotic  pressure  by  the  extraction 
of  an  increased  quantity  of  sodium  chloride  from 
the  blood  in  order  to  compensate  for  the  deficiency 
in  other  constituents. — W.  P.  S. 

Goat's  milk  in  cow's  milk  ;    Detection  of .     J. 

Pritzker.     Chem.-Zeit.,    1914,    38,    982—983. 

The  test  described  depends  on  the  different 
behaviour  of  the  ca.scin  of  the  two  milks  towards 
ammonia.  22  c.c.  of  the  milk  is  centrifuged  at 
1400  revolutions  per  minute  for  5  to  10  mins., 
the  separated  cream  removed,  the  skim  milk  then 
shaken  with  2  c.c.  of  25%  ammonia,  the  mixture 
kept  at  45°  C.  for  30  mins.,  again  centrifuged  for 
5  mins.,  and  the  volume  of  the  precipitate  noted. 
In  the  case  of  goat's  milk,  this  varies  from  8  to 
12  c.c.  ;  cow's  milk  yields  no  precipitate,  whilst 
mixtures  of  the  two  milks  yield  precipitates 
varying  in  volume  according  to  the  proportion  of 
goat's  milk  present.  Goat's  milk  which  has  been 
kept  for  24  hours,  or  more,  gives  a  smaller  quantity 
of  precipitate  than  does  the  fresh  milk,  but  the 
addition  of  0-1%  of  formaldehyde  prevents  this 
decrease. — AV.  P.  S. 

U nsaponifiahle  matter  ;    New  method  for  the  deter- 
mination    of applicable     to     ether     extracts, 

fata,  oils,  and  waxes.  J.  B.  Rather.  Texas 
Expt.  Stat.  Bull.  169.  J.  Ind.  Eng.  Chem., 
1915,  7,  34—35. 
Previous  work  by  Fraps  and  Rather  (cf.  this  J., 
1912,  1092  ;  1913,  1024)  having  shown  the  need 
of  a  rapid  method  for  the  determination  of 
unsaponifiable  matter  in  ether  extracts  of  fodders 
and  the  like,  the  following  method  was  devised. 
About  0-4  grm.  of  the  sample  is  boiled  with  20  c.c. 
of  2N  alcoholic  sodium  hydroxide  for  one  hour 
under  a  reflux  condenser,  the  mixture  is  evaporated 
nearly  to  dryness,  treated  with  3-5  c.c.  of  glacial 
acetic  acid,  and  warmed  with  50  c.c.  of  redistilled 
ether.  After  adding  25  c.c.  of  water  and  agam 
warming  for  a  minute,  the  mixture  is  transferred 
to  a  500  c.c.  separating  funnel,  the  flask  being 
rinsed  with  five  successive  20  c.c.  portions  of 
ether.  The  aqueous  layer  is  drawn  off,  the  ethereal 
solution  shaken  gently  with  10  c.c.  of  warm 
sodium  hvdroxide  solution  (1  :  2),  and  after 
allowing  to  settle.  25  c.c.  of  warm  water  is  added, 
and  the  funnel  rotated  whilst  held  vertically. 
The  clear  aqueous  layer  is  drawn  off,  and  the 
operation  repeated  with  five  successive  30  c.c. 
portions  of  cold  water.     The  ethereal  solution  is 
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finally    evaporated    and    the    residue    dried     at 
100°  C.     With  samples  containing  25%   or  more 
of   unsaponifiable   matter,   the   quantity   of   fatty 
acids  remaining  dissolved  in  the  ethereal  solution  , 
is  about  2  mgmis.  and  is  balanced  by  a  correspond- 
ing   quantity    of    unsaponifiable    matter    in    the 
aqueous  soap   solution.     In  the   case  of   samples 
with  high  contents  of  fatty  acids  and  very  low 
contents    of    unsaponifiable    matter,    it    may    be 
assumed  that  16  mgrms.  of  fatty  acids  remains 
dissolved     in    the     ethereal    solution;      if    more 
accurate  results  are  desired,  the  ethereal  solution, 
before    evaporation,    is    washed    with    20    c.c.    of 
A75    hydrochloric    acid,    and     the     evaporation 
residue,  after  weighing,  is  dissolved  m  20  c.c.  of  i 
alcohol  and  titrated  with  AVIO  sodium  hydroxide  i 
in  presence  of  phenolphthalein,  a  control  titration 
being  made  with  the  alcohol  alone.     The  corrected 
number    of    c.c.    of    alkali    multiplied    by    OOf.'' 
gives  the  weight  of  fatty  acids  in  grms.,  and  this 
is  subtracted  from  the  weight  of  the  evaporation 
residue  of  the  ethereal  solution.     Results  obtained 
by  the  method  with  a  number  of  plant  and  animal 
products  are  tabulated. — A.  S. 

Fibrin.     A.  W.  Bosworth.     J.  Biol.  Chem.,  1915, 

20,  91—94. 
Pure    fibrin    was    prepared    from    ox-blood    by 
repeated  precipitation  and  solution,  the  product 
being  finally  washed  with  alcohol  and  ether  and 
dried  over  sulphuric  acid  under  reduced  pressure  ; 
it  consisted  of  a  light,  white  powder  containing 
003%  of  ash,  17-21%  N,  and  0-95%  S.      It  com- 
bines with  bases  to  form  a  series  of  three  acid  salts 
containing  one,  two.  and  three  equivalents  of  base, 
respectively,  whilst  a  fourth  salt,  containing  four 
equivalents  of  base,  is  neutral  to  phenolphthalem. 
\11  the  compounds  of  fibrin  with  sodium,  potassium, 
'and  ammonium  are   soluble.      Calcium  fibrinates 
containing  three  and  four  equivalents  of  calcium 
are    soluble,    but    those  containing  one    and  two 
equivalents  are  insoluble.     Fibrin  combined  with 
one  equivalent  of  acid  is  insoluble  and  combined 
with  more  than  one  equivalent  of  acid  is   soluble. 
Unlike    casein,  fibrin  is    not    capable    of    decom- 
posing  calcium   carbonate.     Carbon   dioxide   pre- 
cipitates fibrin  from  a  solution  of  calcium  fibrinate, 
but  not  from  a  solution  of  sodium,  potassium,  or 
ammonium    fibrinate.     The   molecular    .veight   ot 
fibrin  is  about  6666.      (For  analogous  ca.sein  com- 
pounds, see  this  J.,  1914,  609).— W.  P.  S. 

Serum-albumin  and  ghdin  ;    Precipitation  of 


Patents. 


Milk;      Manufacture     of    ■^•egetablc——and      lis 
derivatives  Vfrom  soya  bean^].     W.  J.  Melhuish, 
Upper   Parkstone.    Dorset.     Eng.    Pat.    i4.o7^, 
Oct.  29,  1913. 
For  the   production  of   about   100   litres  of   the 
milk,   15   kilos,   of   soya  beans  ground  to  a  tine 
meal    is    mixed    at    90°  C.   with     100     litres     of 
previously  boiled  water  and  20  grms.  of  potassium 
phosphate,    this    temperature    being    maintemed 
with   constant   stirring  for  about   J  hour.     After 
passing  the  liquor  through  a  filter-press,  the  oil, 
which  hnparts  an  unpleasant  taste  to  the  liquid, 
is   eliminated    by   means   of   a   cream   separator. 
Sesam6  or  other  tasteless  oil   (about  3b  kilos.), 
and  butvric  and  other  acids  such  as  are  "»"*''>' 
found    in    cream,    are    next    emulsified    with    tne 
mUk  and  1875  grms.  of  dextrose,  2500  grms.  of 
dextrin,  and  625  grms.  of  sucrose,  or  1500  grms.  ot 
maltose,  2500  grms.  of  dextrin,  and  1000  grms.  of 
sucrose,  or  1250  grms.  of  lactose,    1000    grms.    of 
maltose.   2500   grms.   of   dextrin,   and   250   grms. 
of  sucrose   are  added.     The  milk  is  mixed  with 
100 — 130    grms.    of    sodium    bicarbonate,    50-^70 
grms.  of  sodium  chloride,  and  50  grms.  of  citric 
acid,  and  in  order  to  impart  a  characteristic  taste 
and  aroma,  and  to  cause  it  to  separate  into  cufds 
and  whev  at  the  end  of  a  certam  time,  it  is  inoculated 
with  a  "'cream  starter,"  and  allowed  to  stand  until 
100  c.c.  require  4-5 — 7-5  c.c.    of   iV/10   alkali  tor 
neutralisation.     The    milk    is    subsequently    pas- 
teurised,    cooled     to     atmospheric     temperature, 
■    and    passed    tlirough    a    filter-cloth,    being    then 
bottled  for  use.     Instead  of  treatment  with  the 
"  cream    starter,"    lactic    bacteria    cultivated    in 
a   small    amount    of   the    artificial    milk    may    be 
I    used.— J.  P.  O. 


MiVk ;      Clarification     of 


by  alkaloidal  reagents.     P.  J.  Hanzlik.     J.  Biol. 

Chem.,  1915,  20,  13—24. 
The   precipitation   of   dialysed   horse   serum   and 
glutin   by  tannin  is   different   from  that  brought 
about     by     other     common     alkaloidal    reagents 
(iodine,   potassium   ferrocyanide,   potassium   mer- 
curic iodide,  sodium  phosphotungstate,  and  sodium 
phosphomolybdate).     With   these   a   certain   con- 
centration of  free  acid  is  necessary  for  the  formation 
of    the    complex    insoluble    compounds.     Tannin 
behaves    like    certain    hydroxy    compounds,    e.g.. 
resorcinol,    phenol,    quinol,    and    propyl    alcohol, 
the  maximum  of  precipitation  with  both  serum- 
albumin    and    globulin    corresponding    with    the 
isoelectric   point.     Precipitation   of   serum   is   not 
influenced    bv   wide    differences   of    concentration 
or  by  the  pres'ence  of  neutral  salts  such  as  pot^sium 
chloride  and  potassium  thiocyanate. — W.  P.  S. 

The  Folin-Farmer  method  for  the  colorimetric  deter- 
mination of  nitrogen.  Bock  and  Benedict. 
See  XXIII. 

Determination  of  sugar  in  small  quantities  of  blood. 
Lewis  and  Benedict.     See  XXIII. 


Poughkeepsie,  N.Y.,  Assignor  to  The  De  Laval 
Separator  Co..  New  York.  U.S.  Pat.  I,122.4a7, 
Dec.  29,  1914.  Date  of  appl.,  July  21,  1913. 
AIiLK  is  delivered  into  the  centre  of  a  rotating 
centrifugal  drum  and  passes  through  narrow 
passages  to  a  peripheral  space  where  the  heavier 
impurities  are  deposited.  The  milk  is  then  returned, 
in  the  form  of  a  number  of  sheet-like  streams, 
through  other  narrow  passages  towards  the  centre 
of  the  drum  and  the  outlet.  Clarification  is  thus 
effected  without  materially  changing  the  distribu- 
tion of  the  butter  fat  globules  in  the  milk. — W.P.S. 

Coffee  extract  ;  Water-soluble .  M.  C.  Whitaker 

and    F.    J.    Metzger,    New    York.     U.S.    Pats. 
(A)  1,123.827  and  (B)  1.123,828,  Jan.  5,   1915. 
Date  of  appl.,  July  19,  1912. 
(a)  Roasted   coffee  is  distilled  with  dry  steam, 
and  the  residue  extracted  with  an  organic  solvent 
to   remove   caffeine,   and   afterwards  with   water. 
The    aqueous    extract    and     the      distillate     are 
evaporated,  and  the  residues  are  mixed  to  form 
a  solid  coffee  extract.      (B)  Roasted  coffee  is  dis- 
tilled with  dry  steam,  the  distillate  is  extracted 
with    ether,    and   the    ethereal    solution  is  rnixed 
with  a  concentrated  aqueous  extract  of  the  residual 
coffee  ;   the  mixture  is  then  heated  to  remove  the 
ether.— W.  P.  S. 
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Reduction  of  ferric  sulphate  in  acid  solution  by 
nieans  of  cadmium  amalgam  for  titration  of  iron 
and  free  sulphuric  acid.  Capps  and  Boies. 
See  VII. 
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Sludge    from    the    clarififaiion    of    waste    liquids ; 

Dryiiu/    mid    yusifiriilioii    of .     K.    Niibling 

anil  A.  Krauss.  Fr.  Pat.  470.848.  April  14, 
1914.      rn.Ur  Int.  Conv..  April  30.  l»i:5. 

Thk  proi'oss  is  carried  out  in  a  plant  crorted 
a.s  a  part  of  iir  alonjirsidp  an  illuminatinj;  (jas  plant 
or  a  do.striutor  furnarc.  in  order  that  tin-  hot 
j{a.ses  may  he  used  a.s  the  source  of  heat  required 
in  the  process.  The  sludge  to  be  treated  must 
not  contain  more  than  25"o  of  moisture.  It 
is  placed  in  horizontal,  vertical,  or  inclined  retorts, 
proferahly  mounted  in  a  ga.s  furnace  or  a  destructor 
furnace  as  mentioned  above.  The  gases  from 
the  carbonisiitiim  of  the  sludge  are  either  led 
back  to  the  retorts  to  be  burned  or  are  carried 
forwartl  to  the  adjoining  gas  plant.  The  residual 
coke  is  used  for  mixing  with  town  refuse  as  an 
aid  to  burning  in  the  destructor. — J.  H.  J. 

Sewage  or  other  impure  waters  ;  Purification  of . 

W.  Jones,  and  Jones  and  Attwood,  Ltd.,  Stour- 
bridge.     Eng.  Pat.  729.  Jan.  10,  1914. 

Thk  sewage  is  purified  in  presence  of  air  and 
cultivated  sludge  in  an  annular  tank.  Transverse 
depressions  are  formed  in  the  floor  of  the  tank 
at  intervals  and  in  each  depression  a  plate  is 
suspended  so  that  the  circulating  sewage  has 
to  pa.ss  underneath  the  plate  in  each  depression. 
Circulation  is  brought  about  by  admitting  com- 
pressed air  at  the  bottom  of  each  depression  in 
such  a  way  as  to  mix  with  the  sewage  on  one  side 
of  the  plate  only.  The  upper  part  of  the  plate 
is  so  formed  as  to  deflect  the  rising  current 
horizontally  towards  the  next  depression. — J.  H.  J. 

Waste  waters  :    Clarification  of .     A.  Holken. 

Ger.   Pat.   277.702.  Sept.  6,   1913. 

The  sludge  separated  from  the  waste  liquid  is 
incinerated  and  the  residue  lixiviated  with  water 
to  obtain  crude  potassium  carbonate,  and  then 
treated  with  acid  to  obtain  a  precipitant  for  the 
wa.ste  liquid.  Before  treatment  with  the 
precipitant  the  waste  liquid  is  rendered  alkaline 
with  the  potassium  carbonate  recovered  from 
the  sludge,  together,  if  necessary,  with  potassium 
carbonate  from  other  sources. — A.  S. 

Sewage,  garbage,  oiirf  the  like  ;    Treatment  of . 

J.  J.  Smith,  Brookline,  Mass.,  Assignor  to 
W.  Nash.  Marblehead,  Mass.  U.S.  Pat. 
1,123,414,  Jan.  5,  1915.  Date  of  appl.,  April  14, 
1913. 

Thk  drained  solids  from  .sewage  or  garbage  are 
deodorised  V>y  mixing  with  charcoal  and  earth, 
and  then  dried  by   heating — J.  H.  J. 

Water  purifier.  Maschinenbau-Anstalt  Humboldt. 
Vr.  I'at.  471.079,  April  14.  1914.  Under  Int. 
Conv.,  Sept.  2«,  1913. 

The  wat<T  flows  from  an  upper  tank  throvigh  a 
siphon  into  a  lower  one,  where  it  is  heated  by  the 
aumission  of  live  steam,  and  then  through  another 
siphon  into  a  filter.  The  purifying  reagent 
is  placed  in  a  box  in  the  upper  tank,  and  admitted 
as  required.  The  whole  action  is  regulated 
automatically  by  floats  and  valves. — J.  H.  J. 

Sterilising    liquids    hermetically    closed    in    bottles ; 

Apparatus  for -.     L.   Giommi,   Milan.   Italy, 

Eng.  Pat.  30,048,  Dec.  31,  1913.  Addition 
to  Eng.  Pat.  9912  of  1912  (this  J.,  1913,  H22). 

The  sterilising  chamber  is  jacketed,  and  the 
jacket  is  divided  into  sections,  means  being 
provided  for  establishing  different  temperatures 
in  the  sections  according  io  their  level.  A  heating 
chamber  is  arranged  concentrically  within  the 
sterilising  chamber. — J.  P.  O. 


Sewage  and  the  like  ;    Process  for  the  treatment  of 

.     J.   C.   Buttei-neld,    London,   Assignor  to 

E.  A.  Paterson.  Port  Arthur.  Out..  Canada. 
U.S.  Pat.  1.122.474,  Dec.  29,  1914,  Date  of 
appl..  .March  24.  1913. 

See  Eng.  Pat.  5921  of  1913  ;    this  J.,  1914,  804. 


XX.  -ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;    ESSENTLVL  OILS. 


Stinldl     oil;      Solubilil!/     of  ■ 


in     alcohol.     M- 


Baning     and      P.     vim     der     Wielen.      Pharm. 

Weekblad.      1914.      No.      49.     Perfumery     and 

Kssent.  Oil  Hec,  191.J.  6,  8—9. 
Instead  of  determining  the  solubility  of  santal 
oil  in  a  definite  quantity  of  alcohol,  it  is  preferable 
to  determine  the  temperature  at  which  the  solution 
of  oil  becomes  turbid.  With  solutions  of  1  part 
by  weight  of  genuine  santal  oil  in  4  parts  and 
5  parts  by  weight  of  70 "o  alcohol,  this  temperature 
was  24°  C.  and  18M'.  respectively.  Admixture 
of  cedar,  turpentine,  and  camphor  oils  raised  the 
temperature  at  which  the  solution  became  turbid. 

— T.  C. 

Essential    oil    of    Saiilolinu   Chamaci/parissus.     L. 

Francesconi    and    Granata.      Gaz.    Chim.    Ital., 

1914,     44,    II.,     150.     Perfumery    and    Essent. 

Oil  Rec,   1915,  6,  24.      (See  also  this  J.,   1911, 

1332  ;  1912.  202.) 
The  oil  contains  two  optically  inactive,  isomeric 
ketones,  a-  and  ;3-santolinenone,  which  can  eacli 
be  separated  into  two  antipodal  forms  by  means 
of  camphorsulphonic  acid,  and  a  lajvorotatory 
7-ketone  giving  an  oxime,  7-santolineoneoxime, 
C10H17ON,  forming  large  rounded  prisms,  m.  pt. 
110^  C,  [a]D=+4l°,  m.  pt.  of  hydrochloride, 
148° — 151°  C.  None  of  these  ketones  combines 
readily  with  either  sodiurii  bisulphite  or  hydrazine 
or  yields  crystalline  products  with  phenylhydrazine 
or  bromine. — T.  C. 

Oils   of  digger  pine,    lodgepole  pine,   and   red  fir  ; 

The    leaf   and    twig    oils    of .     Oils    of    the 

Coniferae.  IV.  A.  W.  Schorger.  J.  Ind. 
Eng.  Chem.,  1915,  7,  24—26. 
The  oil  from  the  digger  pine,  P.  Sabiniana,  Dougl. 
(yield  0078 — 0102%)  had  the  sp.  gr.  0-8517 — 
0-8566  at  15°  C.  ;  «!?  =  — 20-93°  to  — 38-.36° ; 
n'D°=  1-4670— 1-4708;  acid  value,  1-47 — 205; 
ester  value,  6-77 — 11-98  ;  after  acetylation.  25-86 
— 37  16,  It  contained  :  Z-o-pinene,  58 — 59  ; 
Mimonene,  18  ;  free  alcohols  (as  i-borneol),  6  ; 
bornyl  estei-s  (as  acetate),  3-5  ;  ji-heptane,  3  ; 
and  "green  oil"  (b.pt.  265°— 290°  C),  2—3%. 
The  small  quantity  of  heptane  probably  originated 
from  the  twigs  :  the  oils  from  the  oleoresins 
of  the  digger  pine  and  the  Jeffrey  pine  (P. 
.Jeffreyi)  consist  almost  exclusively  of  «-heptane. 
The  oil  from  the  lodgepole  pine,  P.  contorta. 
Loud,  (yield  0-234 ■>'„)  had  the  sp.  gr.  0-8690  at 
15°  C;  00=  — 17-84°;  n\f  =  1-4831;  acid 
value,  0-90  ;  ester  value.  6-02  ;  after  acetylation, 
32-30.  It     contained  :      i-f<-pinene,    49 — 50  ; 

i-phellandrene  plus  dipentene,  19  ;  cadinene,  7  ; 
free  alcohols  (as  /-borneol),  7-5  ;  /-camphene, 
5 — (5  .  J-a-pinene.  3  ;  and  bornyl  esters  (as 
acetate),  2%.  The  fractions  boiling  at  205° — 
235°  C.  from  the  digger  pine  and  lodgepole  pine 
oils,  when  saponified  and  oxidised,  yielded  anisic 
acid,  derived  probably  from  methylchavicol.  The 
oil  from  the  red  fir,  Abies  magnifica,  Murr.  (yield 
0-154%)  had  the  sp.  gr.  0-8665  at  15°  C. ;  o  i,°  =  — 
16-70°  ;  n'o  =  1-4861  ;  acid  value,  0-75  ;  ester 
value.  9-93  ;  after  acetylation,  36-22.  It  con- 
tained :    /-phellandrene,  52  ;     i-/S-pinene,   16 — 18  ; 
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"green  oU  "  (b.pt.  255= — 2G0=  C),  13;  free 
alcohols  (as  Z-borneol).  7-5  ;  and  bornyl  esters 
(as  acetate),  3-5%.  The  lodgepole  pine  and  red 
Ri  oils  contained  traces  of  furfural. — A.  S. 

■Cholesterol   into   coprosterol ;     Conversioti    of- 


A.  Windaus.     Chem.-Zeit.,  1914,  38, 1040. 

WiiEN  cholesterol  is  reduced  in  the  presence  of 
finely-divided  nickel,  a  mixture  is  obtained 
consisting  of  two  isomeric  dihydrosycholesterols 
■and  two  isomeric  coprosterols  ;  from  these, 
coprosterol  may  be  separated  by  means  of  the 
saponin  reaction.  Platinum  or  palladiiun  cannot 
be  used  as  the  catalyst  in  place  of  nickel. — W.  P.  S. 

Alcohol  for  use  in  manufacture  of  ether,  chloroform 
and  chloral  in  Australia.  Board  of  Trade  J., 
Feb.  4,   1915. 

An  AustraUan  Commonwealth  Customs  Order 
(No.  1760),  dated  27th  November.  1914,  lays 
down  certain  regulations  for  denaturing  spirits 
for  use  in  certain  manufactures  in  the  Cooimon- 
•wealth.  Spirits  for  the  manufacture  of  anaesthetic 
ether,  chloroform,  chloral,  and  chloral  hydrate 
may  be  cleared  without  payment  of  duty,  subject 
to  denaturation  to  the  satisfaction  of  the  Collector 
■of  Customs.  The  following  methods  of  denatura- 
tion may  be  permitted  in  the  case  of  : — (1)  Spirits 
for  the  manufacture  of  ether  :  (a)  By  the  adinixture 
•of  10  gallons  of  ordinary  ether  with  100  gallons  of 
rectified  spirit  ;  and  in  the  case  of  alcohol  charged 
into  the  still  along  with  sulphuric  acid  :  (6)  By 
Admixture  of  at  least  50  parts  of  concentrated 
sulphimc  acid  with  the  rectified  spirit  used  in 
the  charge.  (2)  Spirits  for  the  manufacture  of 
chloroform,  chloral,  and  chloral  hydrate  may  be 
•denatured  by  the  addition  of  005°o  of  bone  oil. 
■which  must  conform  to  a  certain  prescribed 
standard.  The  following  alternative  method  for 
denaturating  spirits  for  the  manufacture  of  chloro- 
form may  be  permitted :  50  oz.  of  chloroform  to  be 
added  to  each  100  gallons  of  spirit  together  with 
the  addition  of  a  few  pounds  of  calcium  hypo- 
chlorite required  for  the  process  of  manufacture. 
The  denaturation  must  be  performed  under  the 
supervision  of  an  officer. 

Perfumery  and  cosmetics.     Board  of  Trade  Bulletin. 

The  values  of  the  exports  of  perfumery  and 
cosmetics  from  Germany  in  1912  were  as  follows  : — 
Perfumed  greases,  ointments,  pomades,  oils  (fatty, 
-animal),  £98,900  ;  eau-de-Cologne,  £163,550  } 
other  perfumes  and  cosmetics,  extracts  and  toilet 
waters,  aU  containing  ether  or  alcohol  ;  toilet 
vinegar,  £176,500  ;  head,  mouth  and  tooth  wash 
containing  ether  or  alcohol,  £66,400  ;  perfumed 
waters,  not  containing  ether  or  alcohol  ;  perfumed 
toilet  powders,  toilet  paints,  tooth  powder,  and 
other  perfumerv  and  cosmetics,  not  otherwise 
mentioned,  £115,550;  total  £620,900;  from 
Austria-Hungary  (1913)  :  vinegar,  fats  and  oils, 
perfumed,  in  packages,  £225  ;  alcoholic  aromatic 
essences,  £2450  ;  articles  of  perfumery  (and  all 
substances  or  mixtures  which  by  their  wrappers, 
labels,  directions  for  use,  etc..  purport  to  be  articles 
•of  perfumery),  cosmetics  (a)  not  containing  alcohol 
(rouge,  perfumed  face-powder,  hair-oil.  pomades, 
tooth  paste,  fumigating  pastilles).  £41,900  ;  (6) 
containing  alcohol,  £25,200  ;  total,  £69,775  ;  from 
the  United  Kingdom  (1913)  :  perfumer}',  con- 
taining spu-its  (not  made  in  bond),  £168,400  ; 
perfumery,  other  sorts,  £204,150;  total,. £372,550. 
Of  the  Gorman  exports  in  1912  the  United 
Kingdom  took  £72,200  worth,  including  eau-de- 
Cologne  to  the  value  of  £52.250.  The  other 
important  markets  supphed  with  perfumerv,  etc., 
by  Germany  and  the  amount  taken  bv  each 
were,  Dutch  East  Indies  (£45,200)  ;   British  West 


Africa  (£41,450)  ;  Netherlands  (£41,300)  ;  Eussia 
(£39,800)  ;  Austraha  (£32,050)  ;  Italy  (£24,500)  ; 
Argentine  (£19,500)  ;  British  India  (£19,400)  ; 
Belgium  (£14,900)  ;  Turkey  (£14,100)  ;  Switzer- 
land (£12,000)  ;  and  Mexico  (£11,550).  The  total 
export  trade  of  Germany  in  perfumery,  etc.,  with 
British  Possessions,  in  1912,  amounted  to  £127,750. 

The  Austro-Hungarian  export  trade  in  per- 
fiunery,  etc.,  is  a  small  one,  amounting  to  less  than 
£70,000  in  the  aggregate.  Her  principal  markets 
in  1913  and  the  amount  sent  to  each  were  :  British 
India  (£13,565)  ;  Russia  (£7745)  ;  Boumania 
(£7450)  ;  Turkey  (£4390)  ;  France  (£4020)  ;  and 
Italy  (£4310). 

There  are  several  important  markets  now  thrown 
open  to  British  manufacturers  of  perfumery  and 
cosmetics,  the  principal  Ijeing  the  Dutch  East 
Indies,  Netherlands,  Russia,  Italy,  Turkey,  Swit- 
zerland, Belgium,  Mexico.  There  is  also  room 
for  considerable  expansion  of  the  present  trade 
with  British  South  and  West  Africa,  Australia, 
France,  Roumania,  Brazil,  Argentina,  and  the 
United  States. 


Precipitation    of    serum    albwiiin    and     glutin     by 
alkaloidal   reagents.       HanzUk.       See    XIXa. 


Patents. 

Methyl    chloride;      Manufacture    of .     B.     S. 

Lacy,   Perth  Ambov,   N.J.,  U.S.A.     Eng.  Pat. 

10,194.  Julv  7,  1914.     Under  Int.  Conv.,  July  7, 

1913. 
See  U.S.  Pat.   1,111,842  of  1914  ;    this  J.,   1914, 
1075.     The  reaction  is  carried  out  at  about  400°  C. 


Lecithin  ;    Process  for  obtaining  preparations  con- 
taining free .     H.  Martin.     Fr.  Pat.  470,527, 

April  4,  1914.     Under  Int.  Conv.,  April  8,  1913. 

Egg  volk  is  mixed  with  alcohol  (96%)  and  heated 
for  ?.'hr.  at  80°  C.  ;  the  alcohol  is  distilled  oft' 
and  '  the  residue  mixed  with  powdered  sugar 
and  a  Uttle  flavom-ing  material,  compressed  into 
tablets,  and  rapidly  dried.  A  small  quantity  of 
alcohol  may  be  left  in  the  material  until  it  is 
formed  into  tablets. — J.  H.  J. 


Aluminium  acetate;    Manufacture  of  compounds  of 

soluble    in    water,    even    after    evaporation. 

Kalle  und  Co.  Akt.-Ges.  Ger.  Pat.  277,149, 
May  23,  1913.  Addition  to  Ger.  Pat.  272,516. 
An  aqueous  solution  of  formaldehyde  and 
ammonia  may  be  used  instead  of  the  solid  hexa- 
methvlenetetramine  specified  in  the  chief  patent 
(this  J.,  1914.  568).— A.  S. 


Vaccine  ;      Preparation     of    a .     W.     Foruet, 

Halensee-Berlin,  Germanv.  U.S.  Pat.  1,122,379, 
Dec.  29,  1914.     Date  of  appl..  Aug.  4,  1913. 

See  Ger.  Pat.  264,300  of  1912  ;   this  J.,  1913,  1087. 


Xicotine  ;    Process  of  preparing  ■ 


W.  HaUe, 


Bxidapest,  Austria-Hungarv.  U.S.Pat.  1,123,522, 
Jan.  5,  1915.     Date  of  appl..  May  29,  1913. 

See  Ger.  Pat.  268,453  of  1913  ;   this  J.,  1914,  221. 


Esters    of   tertiary    alcohols;     Production    of . 

P.  Neumann  and  J.  Zeltner,  Charlottenburg, 
Germanv.  U.S.  Pat.  1,123,572,  Jan.  5,  1915. 
Date  of  appl.,  Nov.  6,  1913. 

See  Fr.  Pat.  466,804  of  1913  ;    this  J.,  1914,  845. 
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XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

P.\TE.\TS. 

Pholoyrnphs  in  natural  colours  ;  Production  of . 

F.  J.  Norman,  F.  WUluiot,  T.  F.  Dawe,  and 
W.  Buflianau-Tavlor,  Westminster.  Enn.  I'at. 
21,778,  Sept.  2ti, 'lUlIJ. 

To  produce  cinematograph  or  otlier  films  in 
natural  colours,  three  negatives  are  taken  through 
red,  green,  and  blue  screens  respectively,  and 
transparent  positives  are  prepared  from  them. 
The  positive  from  the  ri'd-scrcen  negative  is  toned 
blue  with  a  chromium  .salt,  ferricyanide,  or  cobalt 
chloride,  and  fixed  ;  it  is  then  coated  with  a 
gelatin  emulsion  sensitised  with  potassium 
bichromate,  dried,  aud  exposed  under  the  positive 
from  the  green-screen  negative,  in  register,  washed 
in  running  water,  stained  with  an  appropriate 
red  dye,  fixed  with  tannic  acid,  and  dried.  The 
process  is  repeated,  the  freshly-coated  film  being 
next  exposed  under  the  positive  from  the  blue- 
screen  negative,  and  the  film  afterwards  stained 
with  a  suitable  yellow  dye,  and  fixed.  Or  the 
yellow  may  be  added  to  the  film  by  preparing 
a  separate  gelatin  film  by  exposure  under  the 
positive  from  the  blue-screen  negative,  staining 
it  with  a  suitable  yellow  dye,  and  placing  it, 
while  still  wet,  in  contact  with  the  i-ed-dyed 
surface  of  the  final  colour  film,  allowing  the  latter 
to  absorb  the  yellow  dye. — E.  W.  li. 


Colour    photography.     G.    S.    Whitfield,    Watford. 
Eng.    Pat.    24,566,    Oct.    29,    1913. 

In  making  a  picture  on  a  support  such  as  paper 
which  is  expanded  by  water,  correct  registration 
of  the  finished  result  is  obtained  by  keeping  the 
support  fully  expanded  Avith  water  during  all  the 
processes,  including  exposure  and  binding  up  \\'ith 
the  viewing  screen  (see  also  Eng.  Pat.  5144.  of 
1912  ;  this  J.,  1913,  541).— B.  V.  S. 


Colour  photography.  3.  H.  Christenscn,  Holt*, 
Denmark.  Eng.  Pat.  13.260,  May  20,  1914. 
Addition  to  Eng.  Pat.  25,419  of  1913  (this  J., 
1914,  1220). 

A  corx)URED  positive  is  produced  from  a  coloured 
negative  {e.g.,  an  autochrome  plate  before  reversal) 
by  exposing  through  (he  negative  and  a  .spe<ially 
prepared  film  containing  developer,  on  to  a  sensi- 
tive film  which  is  coated  on  a  coloured  film  ;  the 
developer  film  and  sensitive  film  are  in  contact. 
The  printing  Ught  is  filtered  to  the  colour  of  one 
of  the  elements  of  the  negative,  and  the  colour 
of  the  back  film  is  complementary  to  this  ;  one 
exposure  is  required  for  each  coloured  element  of 
the  negative.  During  the  exposure  the  sensitive 
iihu  is  developed  and  the  colouring  matter  is 
transferred  through  the  developed  film  to  the 
developer  film  ;  the  developer  film,  or  .a  specially 
prepared  part  of  it,  constitutes  finally  the  colourcil 
positive.  If  a  separate  negative  is  used  for  each 
colour,  registration  is  necessary  for  the  second 
and  subsequent  exposures  ;  otherwise  the  negative 
and  developer  film  are  kept  bound  together.  Fast 
Green  Extra  Bluish  (Bayer),  Fast  Acid  Fuchsin  G 
and  Pinatype  Yellow  (Hochstj  are  mentioned  as  suit- 
able dyes,  and  methods  of  hardening  the  films  and 
mordanting  the  dyes  are  suggested. — B.  V.  S. 


Colour  photoijraphy.  F.  E.  Ives.  WoodclilTe  on 
Hudson.  N.J.  U.,S.  Pat.  1,122.935.  Dec.  29, 
1914.     Date  of  appl..  Aug.  5,   1912. 

See  Fr.  Pat.  461,078  of  1913  ;    this  J.,   1014,  44. 


XXU.— EXPLOSIVES  ;    MATCHES, 

Precautions  in  the  industrial  preparation  of  nitro- 
compounds [in  Germany].     See  III. 

Patents. 

X ilrocellulose  rich  in  nitrogen  and  easily  stabilised  ; 

Preparation  of .   A.  Voigt.   Fr.  Pat.  470,743, 

April  10,  1914. 
The  nitrocellulose  is  freeil  from  the  nitrating  acid, 
and  chopped  up  in  a  cutting  machine,  such  as  a 
forage  or  moat  chopper,  a  paper  cutter,  or  a  planing 
machine,  instead  of  or  in  conjunction  with  the 
usual  treatment  in  beating  engines. — J.  F.  B. 


-from  the 


Trinitrotoluene  ;  Preparation  of  pure  - 

crude  product.  Oberschlesische  A.-G.  fiir  Fab- 
rikation  von  Lignose.  SchiesswoUfabrik  fiir 
Armee  und  .Marine,  (ier.  Pat.  277,325,  Aug.  29, 
1913. 
Crude  trinitrotoluene  is  recrystallised  from  o-nitro- 
toluene.  The  same  apparatus  as  is  now  used  for 
recrystallisation  from  alcohol  can  be  employed, 
and"  with  the  same  working  costs  from  four  to 
five  times  as  mucii  of  the  crude  trinitrotoluene  can 
be  purified  by  means  of  o-nitrotoluene,  in  a  shorter 
time,  and  with  a  higher  yield  of  the  pure  sub- 
stance. The  lower  nitro-derivatives  present  as 
impurities  accumidate  in  the  o-nitrotoluene,  which 
is  afterwards  used  as  raw  material  for  the  prepar- 
ation of  a  further  quantity  of  crude  trinitro- 
toluene.— A.  S. 

Percussion-caps  ;  Manufacture  of  compositions  for 

.     Rheinisch-Westfalische  Sprengstoff  A.-G. 

Ger.  Pat.  277,566,  Feb.  15,  1913. 
Nitrogen  sulphide  is  used  in  conjunction  with 
oxidising  agents,  such  as  lead  peroxide,  barium 
nitrate,  lead  nitrate,  potassium  permanganate,  etc., 
and  the  usual  components  of  cap  compositions. 
The  gases  produced  on  detonation  are  harmless 
and  do  not  attack  the  rifling  of  the  barrels. — A.  S 


Explosives ;  Manufacture  of  - 


Ver.  Koln-Rott- 


weiler  Pulverfabriken.     Ger.  Pat.  277,594,  Aug. 

23,  1913. 
Hexanitroethane  is  used  alone  or  mixed  with 
other  substances.  It  cannot  be  exploded  alone  by 
percussion  or  friction,  but  requires  a  detonator. 
It  can  be  used  to  improve  the  ballistic  properties 
of  nitrocellulose  and  nitroglycerin  powders. — A.  fe. 

Explosive  and  process  of  making  the  same.     W.  J. 

Hoynes.     Fr.  Pat.  470,209,  March  28,   1914. 
See  Eng.  Pat.  6755  of  1911  ;  this  J.,  1914,  1227. 

E.rplosive.    S.  Adde.    l^Y.  Pat.  470,592,  April  7, 1914. 
See  Eng.  Pat.  13,373  of  1911  ;  this  J.,  1913,  453. 

Explosives;  Gelatinised .     A.   E.   Vergd.     Fr. 

Pat.  470,765,  June  23,   1913. 
See  Eng.  Pat.  17,025  of  1913  ;  this  J.,  1914,  943. 


XXm.-ANALYTICAL  PROCESSES. 

Arsenic  ;  Detection  of [in  animal  organs,  urine, 

etcl  O.BUleter.  Cheni.Zeit.,  1914,  38,981— 982. 
From  20  to  50  grms.  of  the  substance  is  oxidised 
bv  sulphuric  and  nitric  acids  in  the  usual  way 
aiid  the  resulting  solution,  freed  from  mtric  acid, 
is  diluted  to  contain  about  80%  H^SOi  and  intro- 
duced   through    a    tap-funnel    into    a    distillation 
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flask  containing  4  gnns.  of  sodium  chloride,  1  grm. 
of  potassium  bromide,  and  0-2  grm.  of  hydrazine 
sulphate.  The  gases  evolved  are  passed  through 
a  condenser  and  collected  in  a  receiver  containing 
a  small  quantity  of  hypochlorous  acid  solution, 
the  contents  of  the  flask  being  finally  warmed 
while  a  current  of  air  is  drawn  through  the 
apparatus.  The  distillate  is  then  treated  with 
an  excess  of  hypochlorous  acid,  evaporated  to 
dryness,  the  residue  dissolved  in  dilute  sulphuric 
acid,  and  the  solution  transferred  to  the  JIarsh 
apparatus.  In  the  case  of  urine.  200  c.c.  is 
neutralised  with  sodium  hydroxide,  evaporated  to 
dryness,  the  residue  is  mixed  with  2  gruis.  of 
pot£.ssium  perchlorate  and  5  grms.  of  potassium 
sulphate,  and  the  mixture  transferred  in  smaU 
quantities  at  a  time  to  a  heated  platinum  cruciVile. 
The  fused  mass  is  then  distilled  with  sulphxiric 
acid,  0-8  grm.  of  potassium  bromide,  and  Oi  grm. 
of  hydrazine  sulphate,  as  described  above. — W.  P.  S. 

Arsenic  ;  Electrolytic  separation  of  zinc,  copper,  and 

iron    irom .     A.    K.    Balls   and    C.    C.    ilc- 

Doimell.     J.  Ind.  Eng.  Chem..  1915.  7,  2(5 — 29. 

Zixc,  copper,  and  iron,  and  small  quantities  of 
lead  may  be  separated  electrolytically  from 
arsenic  in  alkaline  •  solution,  provided  the  arsenic 
lie  in  the  quinquevalent  form  and  a  sufficient 
excess  of  alkali  be  used,  e.g..  10 — 20  grms.  per 
100  c.c.  of  electrolyte.  Potassium  hydroxide  is 
preferable  to  sodium  hydroxide,  and  in  the  case 
of  copper  and  iron,  tartaric  acid  is  added  to 
prevent  the  formation  of  a  precipitate  in  the 
alkaline  solution.  The  quality  of  the  deposited 
zinc  is  improved  by  addition  of  a  small  quantity 
of  glycerin,  or  a  mixture  of  glycerin  and  alcohol, 
to  the  electrolyte.  The  current  must  be  kept 
below  1-7  amperes  per  100  sq.  cm.  when  depositing 
iron,  to  prevent  contamination  of  the  deposit  by 
carbon  ;  preferably  a  current  below  1  ampere  per 
100  sq.  cm.  is  used.  Deposition  of  iron  oxide  can 
be  prevented  by  addition  of  a  few  c.c.  of  alcohol. 
To  obtain  good  deposits  of  copper  the  anode  must 
be  rotated  at  1000 — 1600  revolutions  per  minute 
and  about  2  grms.  of  potassium  nitrate  added  to 
the  electrolyte  (100  c.c). — A.  S. 

Alkalimetric    solutions;    Standardisation     of- 


F.   D.   Dodge.     J.    Ind.   Eng.   Chem..    1915.    7, 
29—30. 

The  use  of  the  acid  phthalate  of  potassium, 
KHCjH^O,.  for  standardising  alkali  solutions  for 
volumetric  analysis,  is  recommended.  It  is  pre- 
pared by  half-neutralising  a  solution  of  phthaUc 
anhydride  and  purified  by  recrystallising  from 
water.  It  crystallises  in  the  anhydrous  form  in 
hexagonal  plates,  is  stable  and  non-hygroscopic, 
and  is  soluble  in  10 — 11  parts  of  water  at  the 
ordinary  temperature  and  in  about  400  parts  of 
alcohol.  The  corresponding  sodium  salt  crystal- 
lises in  transparent  prisms  with  J  mol.  HoO.  which 
is  lost  on  heating  at  100° — 110'  C,  the  crystals 
becoming  opaque. — A.  S. 

Xitrogen  ;  The  Folin-Farmer  method  for  the  colori- 

metric  determination   of .     J.   C.   Bock   and 

S.  R.  Benedict.     J.  Biol.  Chem..  1915.  20, 47—59. 

To  determine  nitrogen  in  small  quantities  of 
material,  it  is  converted  into  ammonia  as  in  the 
Kjeldahl  method,  and  the  ammonia  carried  by  a 
current  of  air  into  an  acid  solution  and  determined 
colorimetrically  by  Xessler's  reagent  in  a  Duboscq 
colorimeter  (Folin  and  Farmer.  J.  Biol.  Chem., 
1912,  11,  493).  The  authors  pomt  out  several 
sources  of  error  in  the  method  ;  the  accuracy  of 
the  colorimeter  and  of  the  measurement  of  the 
quantity  of  material  taken  for  the  analysis  is 
limited  to  about  1  %  of  the  nitrogen  present,  the 
reagents  employed  are  seldom  free  from  ammonia, 


and  ammonia  may  be  absorbed  from  the  atmo- 
sphere during  the  operations.  Analyses  of  some 
70  samples  of  urine  by  the  method  gave  results 
usuallv  agreeing  within  3%  with  those  found  by 
the  Kjeldahl  method.  Init  sometimes  the  difference 
may  amount  to  from  — 11-8  to  -1-4  "o  of  the 
quantity  of  nitrogen  present.  When  the  ammonia 
is  removed  by  distillation  without  a  current  of  air, 
the  error  amounts  to  about  5°o  oi  the  quantity 
of  total  nitrogen.  The  Folin-Farmer  method  may 
be  employed  with  advantage  in  cases  where  the 
quantity  "of  nitrogen  is  very  small  (as  in  the 
determination  of  the  non-protein  nitrogen  of 
blood),  i.e.,  where  a  large  percentage  error  is  not 
of  great  Importance. — W.  P.  S. 

Sugar  in  small  quantities  of  blood  ;  Determination 

of .     R.  C.  I>ewis  and  S.  R.  Benedict.     J. 

Biol.  Chem.,  1915.  20,  01—72. 
The  method  depends  on  the  red  coloration  pi-o- 
duced  when  a  dextrose  solution  is  heated  with 
picric  acid  and  sodium  carlx>nate,  and  due  prob- 
ably to  picramic  acid.  Two  c.c.  of  blood  is  mixed 
with  5  c.c.  of  water  and  15  c.c.  of  saturated  picric 
acid  solution,  diluted  with  water  to  25  c.c.  mixed, 
and  filtered.  Eight  c.c  of  the  filtrate  is  treated 
with  2  c.c  of  picric  acid  solution  and  1  c.c.  of  10°o 
sodium  carbonate  solution,  boiled  until  precipita- 
tion commences.  3  c.c.  of  water  is  then  added  and 
the  boiling  continued  until  the  precipitate  dis- 
solves, whereupon  the  solution  is  cooled,  diluted 
to  10  c.c,  and  filtered.  The  coloration  obtained 
is  compared  at  once  with  that  obtained  in  a  siniilar 
manner  with  0-64  grm.  of  dextrose,  5  c.c  of  picric 
acid  solution,  and  1  c.c.  of  10  "o  sodium  carbonate 
solution.  A  standard  solution,  prepared  by  boiling 
together  0-064  grm.  of  picramic  acid  and  0-1  grm. 
of  sodium  carbonate  in  50  c.c.  of  water  and  diluting 
the  mixture  to  1  litre,  may  also  be  used  for  the 
comparison.  The  method  is  accurate  within  2°'a 
of  the  quantity  of  sugar  present.  The  normal 
sugar  content  of  blood  was  found  to  vary  from 
009  to  Oil  %.— W.  P.  S. 

Lead    acetate    test    for    hydrogen    sulphide    in    gas. 
McBride  and  Edwards.     See  II.\. 

Determination  of  sulphur  in  motor  spirits.     Brad- 
bury and  Owen.     See  IIa. 

Determination  of  the  percentage  of  toluene  in  com- 
mercial toluol.     Colman.     See  III. 

Determination   of  the  specific  gravity  of  tars,   [tar] 
oils  and  pitches.     Weiss.     See  III. 

Reduction  of  ferric  sulphate  in  acid  solution  by 
means  of  cadmium  amalgam  for  titration  of  iron 
and  free  sulphuric  acid.  Capps  and  Boeis. 
,S'ee  VII. 

Analytical    examination     of    commercial    tungsten. 
Arnold.     See  X. 

Determination  of  carbon  and  phosphorus  in  cerium 
and  cerium  alloys.     Arnold.     See  X. 

Pharmaeopfcia    test    for    sesam:    oil    in    olive    oil. 
Sage.     See  XII. 

Detection  of  kapok  oil.     Besson.     See  XII. 

Proposed  uniformity  in  7nethods  of  fat  analysis 
[for  the  leather  industry].     Fahrion.     See  XII. 

Determination  of  pentoses  in  tanning  materials. 
Van  Gljn  and  van  der  Waerden,  and  Reed  and 
Schubert.     See  XV. 
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Deierminaiion  of  lanuitig  nuiterialu  [mangrove]   in 
orfmiXiirf.     Small.     See  XV. 

Analysis    of    aulphiie-cellulose    extracts.     Paessler. 
See  XV. 

Detection  of  sulphite-cellulose  in  tanning  ej-lracfs 
and  in  leather.     Appolius  and  Schmidt.     ^><'  XV. 

.inalysis  of  chrome  leather  and  of  materials  used  in 
its  manufacture.     Baldcrston.     See  XV. 

Determination    of  free   sulphuric   acid    in    leather. 
I'aosisler.     See  XV. 

Comparison  of  a  few  methods  for  total  phosphoric 
acid  in  .tuperphosphale.  Peters  and  Wcigel. 
Sec  XVI. 

Comparison  of  the  Otmning-Coopcr  method  and  the 
Kjcldahl-Gnnning-Arnohl  method  for^  the  deter- 
mination of  nitrogen.     .Ten.sen.     See  XVI. 

Deierminaiion    of   dry    substance    in    [heel]    sugar 
factory  products.     Fallada.     See  XVII. 

The  volumetric  Fehling  method  [for  the  determination 
of  reducing  sic/nrs].  }(sing  a  new  indicator. 
Breckler.     See  XVII. 

Determination    of  polioses   and   melhylpentoses   in 
icine.     Schaft'er.     See  XVIII. 

Detection   of  goat's  milk  in  coto's  millc.     Pritzker. 
See  XIXa. 

New  method  for  the  determination  of  unsaponifiahlc 
matter.  ap]>licable  to  ether  extracts,  fats,  oils,  and 
waxes.     IJather.      See  XIXb. 


Trade  Report. 


France.     Prohibited  exports.       Board  of  Trade  J., 
Feb.   11.   1915. 

A  French  Presidential  Decree,  dated  the  4th 
February.  prohiliits,  as  from  the  5th,  the 
exportation  and  re-exportation  of  the  under- 
mentioned articles  : — Lactic  acid  ;  catechu,  crude 
{en  7nasse)  ;  celluloid,  crude,  in  lumps,  and  plates, 
sheets,  rods,  tubes,  .sticks,  scrap,  waste  ;  codeine  ; 
calcium  cyananiide  ;  digitalin  ;  emetiii  and 
emetic  ;  extracts  of  quinine  ;  fulminate  of  mer- 
cury ;  uraphite  ;  re-sidual  oils  from  the  distillation 
of  alcohol  :  vetretable  oils  and  whale  oils  ;  volvic 
stone  (volvic  lava)  ;  molasses  ;  ores  of  molyb- 
denum, titanium,  vanadium  ;  morphine  ;  oleo- 
margarine and  similar  substances  ;  paraflin  ; 
sodium  peroxide  ;  phosphorus  ;  pine  and  fir 
resin  ;  beetroot  saline  ;  .salol  ;  ammoniacal  salts  ; 
copper  sulphate  and  "verdcts";  "bonillies"  and 
cupreous  powders;  terpine  ;  infusorial  earths; 
trioxymethylene.  (See  also  this  J.,  1915,  101.) 
Exemptions  from  these  prohiliitions  may,  how- 
ever, he  accorded,  under  conditions  to  "be  laid 
down  by  the  .Ministry  of  Finance. 

Switzerland.     Prohibited  exports.      Board  of  Trade 
J..   Feb.   11.   191.5. 

A  DEtl.siox  of  t  he  .Swiss  Political  Department,  dated 
the  2Sth  January,  provides  that,  as  from  the 
1st  February,  the  prohibition  of  exportation  estab- 
lished by  the  Decree  of  the  18th  September,  1914, 
in  respect  of  medicaments  and  disinfectants  shall 
be  held  to  apply  to  the  following  articles  : — 
Acetanilide  (antifebrine)  ;  acetone  ;  acetylsalicylic 
acid  ;    citric  acid  ;    salicylic  acid  and  salicylate  of 


soda ;  tartaric  acid  ;  adrenaline,  natural  or 
wtiflcial,  and  other  extracts  of  the  suprarenal 
glands  (suprarenine,  paranephrine,  epinephrine, 
etc.);  agar;  aloes;  aluminium  acototartrate  ; 
antipyrine  ;  apomorphine  ;  arecoline  and  its 
salts  ;  atropine  and  its  salts  ;  balsam  of  Peru, 
natural  or  artificial;  bismvith  and  its  salts; 
bromine  and  its  salts  ;  calTeine  and  its  salts  ; 
chloroform  for  narcosis  ;  cocaine  and  its  salts 
and  combinations  ;  codeine  and  its  salts  ;  collo- 
dion ;  cresol  and  soapy  solutions  thereof  ; 
diethylmalonyl  urea  and  its  salts,  veronal  ; 
dimethylaminoantipyrine.  pyramidone  ;  dionine  ; 
sulphiiric  ether,  pin-e  or  unrefined  ;  formalin 
liquid  ;  glycerin,  pure  ;  heroine  ;  castor  oil  ; 
iodine  and  its  salts  ;  iodoform  ;  ipecacuanlia  root  ; 
lanoline  (wool  greasiO  ;  ma.stic  ;  inercvu'y  and  its 
.salts  ;  morpliine  and  its  salts  ;  naphthalene  ; 
novocain  ;  opium  and  pouxlers  of  opium,  extracts, 
tinctures  ;  parallin,  solid  or  liquid  ;  paraformal- 
dehyde ;  pei'manganate  of  potash  ;  phenacetin  ; 
phenol  (carbolic  acid),  pure;  paprika;  quinine 
hydrochlorate  and  sulphate  ;  cinchona  bark  ; 
rhul)arb  root  ;  salol  ;  saltpetre  ;  salvai-san, 
neosalvarsan  ;  santonin  ;  scopolamine  (hyoscine)  ; 
ergot  of  rye  ;  semen  contra  ;  sulphate  of  copper  ; 
tannin  ;  theobromine  and  its  salts  and  coni- 
binatious  ;  tropacocaine  and  its  combinatioiLS  ; 
vaseline.  Jledicaments  and  disinfectants  other 
than  those  specified  above  are  allowed  to  be 
exported  until  further  notice. 


Books  Received. 

Proposed  New  Customs  and  Excise  Tariffs  of 
THE  Commonwealth  of  Australia.  Suppl.  to 
the  Board  of  Trade  J.,  Jan.  21,  1915.     Price  3d. 

St.\ndard  Methods  of  G.\s  Testing.  Circular 
No.  48  of  the  U.S.  Bureau  of  Standards.  Aug.  1, 
1914.      Government  Printing  Office.  Washington. 

This  circular  covers  180  pages,  and  contains  sug- 
gestions as  to  location  and  equipment  of  gas- 
testing  laboratories,  a  description  of  some  of  the 
accepted  forms  of  apparatus,  directions  for  making 
the  various  tests,  and  recommendations  as  to  the 
interpretation  of  experimental  results.  The 
methods  of  testing  included  are  those  which  have 
been  found  satisfactory  in  the  laboratories  of  the 
Bureau  or  by  experienced  gas  testers  elsewhere. 

Appendices  to  the  Thibty-Eighth  Annuax, 
Report  of  H.3I.  Inspectors  of  Explosi\'es, 
1913.  Wyman  and  Sons,  Fetter  Lane,  London, 
E.G.  Price  3s.  6d. 
The  contents  of  this  volume  include  lists  of 
explosives  authoriseil  to  he  manufactured  or 
imported,  and  of  principal  explo.sives  used  at 
mines  and  quarries  ;  lists  of  railways,  canal 
companies,  and  harbours  and  docks  ft>r  which 
by-laws  have  been  made  or  where  traffic  in 
explosives  Ls  prohibited  ;  copies  of  various 
circular  letters  sent  out  by  the  Home  Office  ; 
reports  of  ignitions  of  fire-damp  and  coal-dust 
caused  by  permitted  explosives  and  of  certain 
accidents "  by  fire  or  explosion  ;  and  reports  of 
prosecutions  and  convictions  during  1913  under 
the  Explosives  Acts  or  Railway  By-laws. 

Mines  and  Quarries.  Gener.vl  Report,  with 
St.atistics,  for  1913,  by  the  Chief  Inspector 
OF  Mines.  Part  II. — Labour.  [Cd.  7721.] 
Wyman  and  Sons,  Fetter  Lane,  B.C.  Price 
Is.  4d. 
This  publication  contains  a  general  report  and 
statistics     relating     to     persons     employed     and 
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accidents  at  mines  and  quarries  in  the  United 
Kingdom,  and  to  the  enforcement  of  the  Mines  and 
Quarries  Acts. 

Mines  and  Quakries  :  Genebai,  Eeport,  with 
St.a.tistics,  for  1913,  by  tife  Chief  Inspector 

OF    jMiNES.       P.VRT    III. OUTPI'T.       \Cd.     TT-ll.] 

Wvman    and    Sons,    Fetter    I^ane.    E.f".     Price 
Is."  4d. 

This  return  contains  statistics  of  the  quantity 
and  value  of  various  minerals  raised  in  the  United 
Kingdom.      (See  this  J.,  1915,  87.) 

Mines  and  Quarries  :  General  Eeport  and 
Statistics  for  1912.  Part  IV.  Coloniax 
AND  Foreign  Staiistics.  [Cd.  7732.]  Wyman 
and  Sons,  Fetter  Lane,  E.C.     Price  Is.  7d. 

This  part  of  the  Report  includes  statistics  relating 
to  persons  employed,  output,  and  accidents 
at  mines  and  quarries  in  the  British  Colonies 
and  in  foreign  countries  during  1912  (see  this  J., 
1915,  141.) 

Borax  and  Boracic  Acid  in  Leather  Manu- 
facture. Borax  Consolidated,  Ltd.,  16,  East- 
cheap,  London,  E.C. 
This  small  booldet  (6 J  by  5  in.)  covers  92  pages, 
in  addition  to  an  index.  It  deals  with  various 
phases  of  leather  manufacture  under  the  headings 
of  soaking,  deliming  and  leaching.  clu?ome  tanning, 
and  currymg,  and  contains  a  number  of  recipes  and 
formulse.  Extensive  quotations  are  made  from 
Fleming's  "  Practical  Tanning  "  and  from  Watt's 
"  Leather  Manufacture." 


Tabues  Annueixes  de  Constantes  et  Donnees 

NUMERIQUES    DE    CminE.    DE    PlIYSIQ^TE    ET    DE 

Technologie.  Vol.  111.  1912.  Gauthier-Villars 
et  Cie.,  Paris  ;  Akadem.  ^'erlagsges.  m.  b.  H., 
Leipzig  ;  J.  and  A.  Churchill,  London  ;  LTniv.  of 
Chicago  Press,  Chicago.      1914.     Price  28s.  net. 

This  volume  is  similar  in  general  arrangement 
to  Vols.  I.  and  II.  (this  J.,  1912,  562  and  1913, 
714)  and  covers  595  pages.  11  by  9 J  ins.  It  is 
published  by  a  committee  nominated  by  the 
Seventli  International  Congress  of  Applied 
Chemistry,  the  members  of  which  are  :  Prof. 
M.  Bodenstein  (Hanover),  Prof.  G.  Carrara  (Milan), 
Prof.  E.  Cohen  (Utrecht),  Prof.  W.  C.  McC.  Lewis 
(London),  Dr.  C.  Marie,  General  Secretary  (Paris). 
Following  the  general  table  of  contents,  is  an 
alphabetical  list  of  technical  materials  with 
references  to  all  data  of  technical  interest  contained 
in  the  various  sections  of  the  volume  ;  and  in 
certain  chaptere  of  a  rather  complex  nature, 
special  tables  of  contents  are  given.  At  the  end 
of  the  volume  are  lists  of  errata  relating  to  Vols.  I., 
II.,  and  III.  respectively.  It  is  noted  in  the 
introduction  that  the  chapters  on  spectroscopy, 
radioactivity,  electricity,  magnetism  and  electro- 
chemistry, metallurgy  and  engineering,  miner- 
alogy, and  biology  have  also  been  published 
separately  this  year. 

American  Society  for  Testing  Materials. 
affiliated  with  the  International  Association  for 
Testing  Materials.  Year-book,  1914,  containing 
the  standard  specifications.  Edited  by  the 
Secretary-Treasurer  and  published  by  the 
Society.  Office  of  the  Secretary-Treasurer, 
Univ.  of  Pennsylvania,  Philadelphia,  Pa.,  U.S.A. 
1914.     Price  $5. 

This  volume,  9  J  by  7  ins.,  covering  500  pages, 
contains  all  the  standard  specifications  adopted 
by  the  Society  in  their  latest  revised  form  ;  also 
some  tentative  specifications  ;  selected  specifica- 
tions   from    miscellaneous    sources  ;      regulations 


governing  the  form  of  specifications,  standard 
methods  of  tests,  etc.  ;  and  an  alphabetical  index. 
Abstracts  of  some  of  the  specifications  have  been 
already  published  (see  this  J.,  1914,  1208  ;  1915, 
31,  32.  33.  38,  81).  Copies  of  single  specifications 
may  be  purchased  at  25  cents  each. 

The  Rubber  Industry.  Edited  by  J.  Torrey, 
Pli.D.,  and  A.  Staines  JL'^nders.  The  Inter- 
national Rubber  and  Allied  Trades  Exhibition 
Ltd.,  75,  Chancery  Lane,  London,  W.C.  1914. 
Price  15s.  6d.  net. 

This  volume  (lOJ  by  7  ins.)  contains  516  pages  of 
subject  matter  comprising  the  official  report 
of  the  Fouith  International  Rubber  Congress  held 
in  London  in  1914,  together  with  the  papers  read, 
and  the  discussions  thereon  ;  also  the  principal 
papers  read  at  the  Rubber  Congress.  New  York, 
1912.  As  an  introduction  to  the  volume  is  given 
a  liistorical  and  descriptive  paper  by  D.  Spence, 
accompanied  by  synoptic  tables  of  all  tlie  known 
brands  of  rubber,  showing  their  botanical  and 
geograpliical  origin,  their  loss  on  washing,  and  their 
resin  extract.  Abstracts  of  many  of  the  papers 
in  the  volume  will  shortly  appear  in  the  Journal. 

The  Extra  Phabmacopcel\  op  Martindale  and 
Westcott.  Revised  by  W.  Harrison  Martin 
dale,  Ph.D..  and  AV.  "Wynn  Westcott,  M.B. 
Lond.,  D.P.H.  Sixteentli  Edition.  In  two  vols. 
H.  K.  Lewis,  136,  Gower  Street,  London,  W.C. 
1915.     Price,  Vol.  I.,  14s.  ;    Vol.  II.,  7s.  net. 

The  work  is  similai-  in  general  arrangement  to  the 
preceding  edition  (see  this  J.,  1912,  848).  Vol.  I. 
covei-s  xi. -1-1113  and  Vol.  II.,  viii. -1-469  pages 
(6|  by  4  J  ins.).  In  Vol.  I.,  following  a  series  of 
tables  of  weights  and  measures,  atomic  weights, 
etc.,  is  a  section  on  "  Materia  medica,  official  and 
non  official,  alphabetically  arranged,"  covering  795 
pages  ;  also  a  table  showing  the  antiseptic  powers 
of  some  chemicals  and  disinfectant  preparations  ; 
a  list  of  poisons  and  antidotes  ;  and  a  general 
index  and  posological  table.  In  the  chapter  on 
radium,  the  various  units  of  radioactivity  are 
defined  and  compared,  and  a  revised  list  of  radio- 
active substances  is  given.  Vol.  II.  deals  largely 
with  analytical  tests  and  methods,  and  includes 
sections  on  the  effects  of  chemical  constitution  on 
physiological  action  of  synthetic  drugs ;  the 
approximate  composition  of  some  proprietary 
medicbies  ;  the  antiseptic  power  of  chemicals  ; 
the  action  of  acids  on  the  common  metals  and 
then-  oxides,  and  also  an  organic  analysis  chart, 
and  glossaries  of  words  and  phrases  in  foreign 
prescriptions. 

Muter's  Short  Manual  of  An.\lytical  Chem- 
istry. EiUted  by  J.  Thomas,  B.Sc.  Tenth 
Edition.  Bailliere.  Tindall,  and  Cox,  8,  Henrietta 
Street,  London,  W.C.     Price  6s. 

The  tenth  English  edition  of  Muter's  JIanual  does 
not  differ  in  general  character  and  scope  from  its 
predecessors  ;  such  changes  as  have  been  made 
are  mainly  those  necessitated  by  alterations  in  the 
new  British  Pharmacopoeia.  The  scope  of  the 
work  may  be  gathered  from  the  fact  that  it 
occupies  232  pages,  and  deals  with  qualitative 
and  quantitative  aualvsis,  inorganic  and  organic. 
The  first  part  of  the  volume  describes  the  detection 
of  metallic  and  acidic  radicals,  and  alkaloids  and 
certain  other  organic  substances  commonly  used 
in  medicine.  Pai't  2  contains  chapters  on 
volumetric  and  gravimetric  methods  of  quantita- 
tive analysis,  ultimate  organic  analysis,  special 
methods  for  water,  air,  food,  drugs,  urine,  and 
xirinary  calculi,  and  the  analysis  of  gases,  polarisa- 
tion, and  spectrum  analysis.  The  book  is  intended 
primarily  for  pliarmaceutical  students. 
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Birmingham  Section. 


Mciiituj     held     at     Binninyham     University,     on 
Thursday,  February  ith,  1915. 


MR.   HARRY   SILVESTER   IN    THE    CHAIR. 


FACED    PEARL    BARLEY. 

BY  J.  F.  LIVERSEEGE,  F.I.C.,  .\ND  HERBERT  HAWLEY, 
M.SC,  F.I.C. 

Publishotl  references  to  pearl  Iiarloy  appear 
to  bo  scanty.  In  Church's  "  Foods  "  it  is  stated 
that  100  11).' of  barley  yields  about  37  11>.  of  pearl 
barley,  the  percentage  composition  of  which  is 
given  as: — water  lit),  albuminoids  and  nitro- 
genous compounds  i>~.  oil  l;5.  starch,  etc.,  755, 
cellulose  OS.  and  mineral  matter  11%.  In  1905 
Matthes  and  MuUer  reported  on  twenty-fivo 
samples  of  pearl  barley.  Sixteen  were  free  from 
talc,  live  contained  less  than  0-2%,  and  the 
remainder  up  to  003%  (Analyst.  1905,  200). 
Dr.  Ilamill's  report  to  the  Local  Oovcrnnient 
Board  in  1909  on  faced  rice,  stated  that  the 
practices  of  polishing  and  like  treatment  "  appear 
now  to  be  extending  to  other  cereals,  such  as  pearl 
barley,  liitherto  sold  in  their  natural  condition 
without  mineral  admixture." 

Recently  there  appears  to  have  been  an  increase 
in  this  form  of  adulteration,  some  samples  we  have 
examined  showing  as  much  as  O82''o  "f  mineral 
facing.  The  total  ash  was  usually  determined  on 
10  grnis.,  anil  the  ash  insoluble  in  acid  by  treating 
tliis  ash  with  hydrochloric  acid  of  about  normal 
strength.  The  following  table  gives  particulars 
of  73  samples  whicli  have  been  examined  in  the 
City  Analyst's  laboratory  since  1910.  A  number 
of  samples  which  are  known  to  be  duplicates 
have  been  excluded. 


Ko.  of  samples. 

Insoluble  ash. 

Total  ash. 

% 

% 

50 

0—0-04 

0.64—1-18 

10 

0-05— 009 

0-82-1-10 

7 

0-10 — 0-19 

0-79—1-17 

1 

0-22 

1-32 

1 

0-38 

1-51 

2 

0-40 

1-32—1-46 

1 

0-78 

1-62 

1 

0-82 

1-61 

It  will  be  seen  that  a  large  proportion  of  the 
samples  (50  out  of  73)  contained  less  than  005% 
of  insoluble  ash,  and  of  these  only  one  contained 
more  than  110"o  of  tot-al  ash.  We  consider  that 
0-1%  of  insoluble  ash  is  a  very  reasonable  allow- 
ance, and  that  -samples  containing  a  larger  pro- 
portion than  this  should  be  considered  adulterated 
with  mineral  facing.  The  total  ash  should  not 
exceed  about  11  "i. 

Last  year,  as  a  result  of  convictions  elsewhere, 
we  examined  a  number  of  samples  which  had  been 
faced  with  ri(-e  in  quantities  varying  from  0-5  to 
2-0%.  Two  other  samples  had  been  faced  with 
both  rice  and  mineral  facing,  the  total  amount  of 
the  adulteration  being  0-5  and  lO",,  respectively. 
The  samples  faced  with  talc  usually  yielded  no 
dust  when  shaken  on  a  No.  20  sieve.  Those  faced 
with  rice  vary  considerably  in  this  respect.  One 
sample  of  rice-faced  pearl  barley  yielded  2  %  of 
dust  which  was  largely  rice,  and  on  rapidly  wash- 
ing 10  grms.  of  the  sieved  barley  in  a  small  glass 


dish,  with  five  separate  quantities  of  10  c.c.  of 
water,  and  evaporating  the  washings  to  dryness, 
0-5"o  of  residue  was  obtained.  Another  saniplo 
yielded  0-2  "^  of  dust,  chietly  rice,  and  3ti"oOf(lry 
solids  was  reni<ive<l  hy  washing.  I'art  of  the  wash- 
ings was  cleared  by  iiu-aiis  of  a  centrifuge,  and  the 
soluble  part  was  found  to  be  0-7%— showing  that 
the  samf)le  contained  2-9  "o  of  facing  not  removed 
by  the  sieve. 

JMicroscopical  examination  of  the  washings 
showed  that  about  75%  of  the  facing  was  rice. 
In  these  two  cases  proseoitions  were  instituted, 
but  as  the  retailers  were  ignorant  of  this  novel 
form  of  adulteration  the  magistrates  only  ordered 
the  vendors  to  pay  costs. 

Twenty-three  samples  not  faced  with  rice  or 
mineral  matter  were  shaken  on  the  si(^ve.  Thir- 
teen of  them  yielded  less  than  02 "J;,  of  dust,  nine 
samples  yielded  from  0-21  to  0-50%,  and  the 
remaining  sample  1-27%. 

Wo  understand  that  millers  assert  that  facing  is 
necessary  to  protect  pearl  barley  from  weevils 
and  mites.  As  far  as  rice  is  concerned  this  seems 
a  strange  statement,  as  millers  have  maintained 
that  rice  itself  requires  facing  with  talc.  On  care- 
ful examination,  some  samples  of  pearl  barley  were 
found  to  contain  a  hole,  and  were  either  grey, 
brown,  or  black.  These  grains  had  been  attacked 
by  weevils.  Eleven  out  of  21  samples,  or  52%,  of 
tinfaccd  pearl  barley  had  been  attacked  in  this  way  ; 
in  the  worst  sample  about  one  grain  in  three 
thousand  had  been  attacked  by  the  insects  ; 
seven  out  of  twelve,  or  58  %,  faced  samples  had  been 
similarly  affected  ;  in  the  worst  of  these  one  grain 
out  of  270  was  attacked.  Two  of  these  had  been 
faced  with  talc,  three  with  rice,  and  two  with 
both  rice  and  talc.  These  numbers  are  not  large, 
but  they  give  no  evidence  of  the  protecting  power 
of  the  facing. 

We  have  not  succeeded  in  detecting  mitcs  m 
samples  that  are  free  from  dust.  If  the  dust  from 
samples  containing  mites  is  put  into  water,  small 
brown  particles  can  be  seen  by  the  naked  eye, 
and  the  majority  of  these  on  microscopical  exam- 
ination are  found  to  be  mites.  Of  the  four  samples 
of  pearl  barley  containing  mites,  two  were  faced 
with  rice,  and  two  were  not  faced.  The  amount 
of  dust  varied  from  0-17  to  2-0  %. 

It  seems  probable  that  the  real  object  in  facnig 
pearl  barley  is  to  improve  the  appearance.  To 
produce  a  satisfactory,  uniformly  white  pearl 
barley  entails  a  fair  amount  of  waste.  If  the 
grains  are  not  uniform  in  size,  or  the  milling  is  not 
carried  sufficiently  far  to  remove  the  brown  coat 
of  the  grain,  the  pearl  barley  is  not  imiforni  in 
appearance,  and  we  have  provetl  that  rice  Hour 
stuck  on  to  such  pearl  barley  by  means  of  glucose 
effects  a  decided  improvement.  Facing  may  there- 
fore be  considered  in  the  words  of  the  Sale  of  Food 
and  Drugs  Acts.  "  intended  to  conceal  the  inferior 
quality  thereof. ' ' 

Discussion. 

The  Chairman  asked  by  what  method  the 
authors  determined  the  talc.  Jlr.  E.  W.  T.  Jones 
had  devised  a  simple  and  expeditious  one  for  the 
estimation  of  talc  on  faced  rice  in  which  the  rice 
was  heated  with  ether,  which  was  decanted, 
and  then  with  water  which  was  also  decanted, 
thus  removing  the  whole  of  the  talc.  Evaporation 
of  the  liquitls  and  weighing  of  the  ignited  residue 
gave  the  quantity  of  talc  used  for  facing  the  rice. 

Mr.  A.  E.  Johnson  said  that  he  had  found 
Mr.  Jones'  process  simple  and  efficient. 

Mr.  E.  W.  Mann  .said  that  the  suggested  limit 
of  01%  insoluble  ash  seemed   quite  reasonable. 
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The  faced  samples  were  quoted  at  the  highest 
price  in  the  market.  There  was  uo  organisation 
in  the  food  trade  for  stopping  these  products  from 
getting  to  the  retailer.  The  grocer  might  receive 
his  first  intimation  of  the  occiurence  of  such  an 
adulteration  in  the  form  of  a  police-court  summons. 

Mr.  F.  H.  Alcock  said  that  if  a  thing  were 
artificially  faced  it  must  not  necessarily  be  assumed 
to  be  adulterated.  For  example,  rhubarb  was 
faced  with  powdered  rhubarb  to  improve  its 
appearance.  He  did  not  think  that  would  be 
adulteration.  „ 

Mr.  J.  C.  Maxx  asked  what  became  of  the  1 0  % 
which  was  stated  to  be  lost  in  the  process  of 
facing  ?  What  would  be  the  food  value  of  the 
barley  without  facing  ?  ^r        . 

Mr.  LiVERSEEGE,  in  reply,  said  that  Mr.  jNIaim  s 
statement  as  to  the  prices  of  faced  barleys  proved 
that  the  facing  was  done  to  cover  an  inferior  barley 
and  give  it  an  inflated  price.  He  thought  glucose 
or  oil  would  be  needed  to  make  the  facing  adhere. 
As  to  whether  facing  a  food  or  drug  with  its  own 
powder  constituted  adulteration,  he  mentioned  that 
in  America  if  pearl  barley  had  been  faced  with 
barley  it  would  have  to  be  described  as  "coated 
with  glucose  and  starch.'"  The  Americans  did  not 
consider  it  legituuate  to  cover  pearl  barley  even 
with  barley.  . 

The  question  of  whether  the  ash  msoluble 
in  acid  represented  the  mineral  facmg  had  been 
discussed  several  tunes.  Krzizan  had  described 
an  elaborate  process  for  examining  faced  rice, 
which  gave  exactly  the  same  results  as  their  own 
method.  Church's  figures  showed  that  the  wastage 
from  the  pearl  barlev  was  about  two-thirds.  He 
did  not  think  that  the  food  value  of  barley  was 
very  different  from  that  of  pearl  barley.  The 
improvement  was  in  appearance  only. 


Newcastle  Section. 

Meeting  held  at  Bolhec  Hall  on   Wednesday,   IQth 
December,   1914. 


PROF.   H.   LOUIS  IN  THE  CHAIR. 


Mechanical  tests  showed  good  tensUe  strength 
and  elongation.  The  bolts  therefore  showed  no 
weakness  in  structure  or  properties  and  had 
evidently  been  tightened  up  beyond  their  elastic 
limit.  It  was  afterwards  ascertained  that  they 
did  actuallv  break  in  the  process  of  erection. 


SOME  METAL  FAILURES  IN  PLANT. 

BY    S.    EVAN.S,    M.SC.    A.M.S.T.,    A.M.I.M.M. 

This  paper  contains  an  account  of  a  few  problems 
a  little  wide  of  the  usual  routine,  which  have  come 
under  the  author's  personal  observation.  As  far 
as  possible,  an  attempt  has  been  made  to  classify 
the  various  examples.  In  almost  every  engineering 
works,  the  "  metallurgical  "  failures  must  naturally 
take  first  place  in  number  and  importance,  and 
cases  under  this  heading  are  dealt  with  first. 
Secondly,  one  or  two  cases  of  corrosion  are  noticed, 
and  finally,  a  collection  of  smaller  matters,  wliich, 
though  as  a  rule  quite  simple  in  themselves,  yet 
are  of  more  or  less  importance  in  the  economics 
of  a  large  works,  as  their  comparative  insignificance 
renders^them  liable  to  be  overlooked. 

Case  1.  Several  "  Durana  "  metal  bolts,  about 
1  inch  diameter,  were  returned  fractured  from  the 
continent,  where  they  were  used  for  bolting 
together  the  portiorts  of  a  small  magnetic  circuit. 

The  composition  of  the  met«l  was  Cu  59-5.j"^,. 
Zn  39-00%,  Fe  0-91%.  P  0-84%. 

The  sketches  (see  Fig.  1)  show  the  positions  of 
the  microseopic  sections  cut. 

In  section  No.  1,  tiiree  small  cracks  were  visible, 
though  the  structure  was  quite  normal  and 
uniform.  In  section  No.  2,  no  flaws  of  any 
description  were  visible,  but  flow  lines  due  to 
forging  were  visible  under  the   microscope. 
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FIG.    1. 

Case  2.  This  was  a  nickel  steel  sparking  plug 
for  a  vertical  gas  engine.  Sheet  mica  washers  are 
threaded  on  fhe  plug,  bolted  up  tight,  and  the 
mica  turned  off  to  a  cylindrical  form.  The  plugs 
are  bolted  in  to  the  cylinder  head.  This  particular 
plug  failed  near  to  the  plug  head.  Sections  were 
cut  adjacent  to  the  'fracture  and  the  other 
extremitv. 

The  cold  end  of  the  plug  showed  the  typical 
close  grained  structure  of  nickel  steel;  at 
the  hot  end  which  faOed.  the  heat  had 
caused  the  segregation  of  the  cementite.  The  plug 
would  naturally  be  under  tension  all  the  time  and 
it  is  evident  that  the  segregation  was  the  cause  of 
fracture. 

Case  3.  Of  two  2|  inch  connecting-rod  bolts 
from  a  750  H.P.  vertical  gas  engine,  one  snapped 
off  short,  whilst  the  other  bent  double.  Test 
pieces  from  both  bolts  were  good  in  every  respect. 
In  the  longitudiual  section  from  the  fractured  bolt 
(taken  near  the  fracture)  high  carbon  streaks  were 
visible  to  the  naked  eye. 

The  sulphur  and  phosphorus  were  quite  low. 
The  microscopic  examinations  for  both  Ijolts,  and 
the  two  inch  Vjlack  bar  from  wliich  they  were 
forged,  are  tabulated  on  page  205. 

Case  4.  Fractured  chain  links  (two  Unks  of 
I  inch  and  i  inch  wrought  iron)  showed  a  coarsely 
crystalline  fracture.  The  fractures  were  cut  off 
aiid  preserved,  micro-specimens  were  cut  and 
sections  in  the  t\\o  principal  planes  prepared. 

The  links  were  divided,  and  one  half  of  each 
was  annealed  tor  i  hour  embedded  in  sand  from 
700^  C.  to  800°  C.  On  fracturing  the  usual 
tough  fibrous  structure  of  wrought  iron  was 
evident.  Small  test  pieces  were  cut  from  the 
two  halves  and  a  marked  difference  in  ultimate 
stress,  elastic  limit,  and  elongation  observed.  In 
the  case  of  the  small  link  the  fracture  had  occurred 
at  the  old  weld  surface,  which  was  oxidised,  and 
liad  evidently  been  imperfectly  joined.  The  large 
amount  of  slag  present  in  the  material  undoubtedly 
helped  to  weaken  the  link,  but  the  primary  cause 
of  fracture  was  not  actual  lack  of  annealing,  of 
which  the  chain  received  plenty,  but  annealing  at 
too  low  a  temperature.  The  coarsely  crystalline 
structure  is  said  to  be  produced  in  iron  containing 
less  than  O'l  1  "o  carbon  by  heating  to  below  700  ^  C. 
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for  some  time.  T!>e  crystal  grain  in  (he  slaggy 
Layers  was  niiicli  Inrj^er  tlmn  in  the  slag-free  layers ; 
•  his  may  he  a<'eoiint<>d  for  by  the  fart  that  the 
latter  are  more  continuous  and  (lexil)le  and  will 
respond  to  any  vibratory  motion,  whieh  will  he 
absorbed  in  tlie  rigid  and  discontinuous  slaggy 
layers  with  the  consequent  increase  in  vibration 


0046 "o  S.  01.->o„  Jin,  and  0075",,  P.  The  un- 
etched  microscopical  section  showed  some  honey- 
combing. When  etched  the  phosphorus  and 
sulphur  were  quite  evenly  distributed,  but  the 
distribution  of  the  carbon  showed  that  the  material 
had  not  lieen  annealed,  and  this  was  the  cause  of 
fracture  (see  photomicrograph  Xo.  4). 


Etched  with: 


SectlOD. 


Longitudinal 


Bolt  beot  daul>le. 


Bolt  snapped. 


3i  inch  black  bar. 


Picric  acid 


Sulphur      and      carbon  I  Very  badly  segregated.     High  S  visible 
badly  segregated.  |       to   naked  eye.      C  badly  segregated. 


Transverse. 


Sulphur      and       carbon     Siilpliur  and   carbon   badiv  segregated. 
fairly  uniform. 


Sulphur  segregated.   Car- 
bon uniform. 


.Sulplmr  segregated.    Car- 
bon uniform. 


Longitudinal. 


Kitrlc  acid 


Sulplmr  and  phosphorus      Sulphur  and  carbon  badly  segregated, 
badly  segregated. 


Transverse. 


Sulphur  and  phosphorus      Sulphur  and  carbon  badly  segregated. 
fairly  uniform. 


Photomicrographs.   Ko.  1.  3 J  inch  black  bar  wifli  streak  of  MnS  but  uniform  carbide  areas. 
No.  2.  i'ractured  bolt  showing  segregation  of  carbide. 


in  these  layers.  A  similai-  plienomcnon  was 
observed  in  case  H,  and  would  seem  to  indicate 
the  greater  susceptibility  to  "  fatigue  "  of  slaggy 
iron  and  hence  the  importance  of  removing  all  slag. 

Case  5.  The  entrance  to  a  condenser  pump 
delivery  was  covered  with  copper  sheathing,  wliich 
wa-s  beaten  over  a  former  before  being  placetl  in 
position.  In  spite  of  frequent  annealing  by 
Iieating  to  redness  and  quenching,  the  material 
cracked  under  the  hammer.  Under  the  microscope 
the  copper  oxide  pellets  were  vLsiblc  and  this  led 
to  the  belief  that  the  copper  was  probably  a  little 
iinderpoled.  No  arsenic  eut€ctic  was  visible.  By 
annealing  in  a  reducing  atmo-sphere  the  copper 
worked  satisfactorily  under  the  hammer  and  this 
treatment  overcame  the  ditTiculty. 

Case  C.  A  number  of  brass  gauge  cocks  for  a 
Babcock  and  Wilcox  boiler  leaked  slightly  and  it 
was  found  impos-sible  to  stop  the  leakage.  The 
maker's  opiruon  was  that  the  boiler  water  was 
ntt'Ocking  the  metal  and  eating  its  way  through. 
Au  examination  of  one  or  two  of  the  cocks  showed 
that  there  was  practically  no  corrosion  of  the 
metal,  but  that  several  small  blow-holes  were 
visible  on  the  inside  surface.  Microscopical  exam- 
ination showed  that  the  metal  was  badly  blown, 
and  it  was  evident  that  the  castings  were  faulty. 
<Jn  inquiry  it  was  found  that  similar  consignments 
from  the  same  makers  had  given  no  trovible.  The 
micrograph  (No.  3)  shows  one  of  these  l)lowholes. 

Case  7.  In  a  surface  condenser  in  wliich  one  of 
the  phosphor-bronze  stays  failed,  the  cause  proved 
to  be  a  crack,  which,  when  opened  out,  was  S  inch 
■deep  and  8  inches  long,  the  sides  of  which  were 
badly  oxidised.  The  forging  had  evidently  been 
finislied  at  too  low  a  teuxperature. 

Case  8.  The  mild  steel  puU-rod  on  a  brake 
snapped.  The  rod  was  about  2  inches  bv  \  inch, 
containing  01  ."lO^  C.  OOl.J  Si,  000%  yin,  0"0(i5°o 
*>,  and  0003  P.  Test  pieces  cut  from  both  sides 
of  the  fracture  proved  ti)  be  quite  normal.  Jlicro- 
scopical  exaujiiiatiou  of  sections  cut  from  either 
side  of  the  fracture  revealed  in  one  case  a  large 
segregation  of  .MnS.  The  fracture  occurred  a  little 
to  one  side  of  the  point  where  the  head  was  welded 
on  to  the  rod.  The  weld  itself  was  quite  good  under 
the  microscope,  but  evidently  the  heating  had  caused 
the  manganese  sulphide  to  segregate,  and  this  segre- 
gation had  caused  incipient  cracking,  due  to 
vibration,  which  had  gradually  extended  until  the 
rod  failed. 

Case  9.  A  steel  crosshead  on  a  gas  engine 
failed.     The    analysis    was    0-37%    C,    0-27%   Si. 


Case  10.  A  portion  of  a  water  turbine  bucket  from 
C'hristiania  which  had  fractured.  The  analvsis  was 
0095%  C,  0-18°,,  Si,  000",,  S,  0-31 »;  Mn,  and 
0  0 1 4%  P.  Crystallisation  had  set  in,  and  the 
fracture  was  like  grey  cast  iron.  The  peculiarity 
about  the  fracture  was  that  the  grain  was  by  far 
the  largest  along  the  centre  plane  of  the  metal  and 
became  gradually  smaller  toA^ards  the  surfaces. 
This  seemed  to  indicate  that  the  crystallisation, 
probably  the  result  of  vibration,  had  commenced 
where  the  two  sets  of  waves  from  tlie  surfaces  had 
interfered  (i.e.,  on  the  central  plane)  and  had 
gradually  spread  from  this  plane  outwards. 

Case.?  of  Corrosion. 

Case  11.  Complaints  were  received  of  excessive 
coxTosion  of  a  mixed  pressure  turbine,  the  metal 
naturally  bemg  blamed  by  the  user  of  the  machine 
and  the  water  being  blamed  by  the  constructional 
engineers.  The  machine  was  one  of  a  set  of  two. 
installed  in  a  salt  works,  the  engine  room  being 
adjacent  to  a  room  containing  six  vacuum  evapor- 
ating pans  and  the  salt  bins.  The  other  conditions 
were  similar  to  those  in  various  parts  of  tlie 
United  Kingdom  untlor  which  machines  were 
running  satisfactorily.  On  opening  the  machine 
out.  it  was  found  that  the  outside  wheel  on  the 
high  pressure  side  and  the  outside  wheel  on  the 
low  pressure  side  were  coated  with  red  Fe^Oj, 
whilst  all  the  intermediate  wheels  were  coated,  as 
is  usually  the  case,  with  a  thin  adherent  skin  of 
black  FejO,.  This  showed  that  the  cau.se  of  the 
trouble  was  common  to  both  extreme  ends  of  the 
rotor,  and  since  one  end  useil  high  pressure  steam 
and  tlie  other  low  pressure  steam,  the  only  condition 
common  to  both  ends  was  when  the  machine 
stopped  and  air  was  drawn  in  through  the  glands. 
The  evaporating  pans  in  the  rtdjacent  room  were 
totally  enclosed,  but  the  open  bins  containing  the 
(lamp  salt  were  in  the  same  building.  The  con- 
diti(jns  now  resolve  themselves  as  follows  : — 

On  stopping  the  machine,  all  the  diaphragms 
would  be  dripping  water,  and  as  the  gland  pressures 
dropped,  air  would  be  drawn  through  them  into 
the  machine,  and  would  pass  through  the  first 
diaplu-agm  blades,  wluie  the  slight  trace  of  salt, 
left  in  after  passing  the  glands,  would  be  extracted. 
This  naturally  would  give  rise  to  progre.ssive  oxida- 
tion ;  the  outer  cast  iron  casing  of  the  machine 
was  also  rusted  for  some  distance  from  both  ends. 
The  remedy  suggested  was  to  keep  the  glands 
sealed  by  low  pressure  steam  during  the  time  the 
machine"  was  standing. 
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Case  12.  In  this  turbine  "  excessive  corrosion  " 
was  reported  to  have  taken  place  in  two  months, 
and  again  acidity  of  the  water  was  cited  as  the 
possible  cause.  The  water  contained  total  solids, 
210  grams  per  gallon;  NaOH.  11-5;  Na^COo,  31-2; 
Na^SO,,  79-8  ;  NaCI,  67-2  ;  CaCO,,  2-87  ;  organic 
matter,  15  OS  grs.  per  gall.,  and  was  found  to  be 
neutral  to  litmus. 

Portions  of  the  machine  were  returned  for  exam- 
ination, and  then  the  cause  was  evident.  The 
effect  was  most  marked  in  the  first  portions  of  the 
machine  and  showed  itself  as  a  series  of  smooth 
grooves,  up  to  ^  inch  deep  on  the  outer  casing  and 
the  slu-ouding  on  the  stator  blading,  also  on  the 
edges  of  all  blades,  and  the  inside  faces  of  the  rotor 
diajjliragms. 

Microscopical  examination  of  the  mild  steel, 
nickel  steel,  and  bronze  used  in  the  construction 
showed  no  abnormal  structures.  Some  weeks  after- 
wards it  was  discovered  that  the  drainage  valve 
had  been  left  closed  from  the  commencement  and 
none  of  the  water  (condensed)  in  the  machine 
could  get  away.  Thus  the  start  up  every  day 
would  take  place  in  the  presence  of  an  appreciable 
quantity  of  water,  until  the  machine  became  warm 
enough  to  evaporate  it. 

Case  13.  The  lower  portion  of  the  outer  cast 
iron  casing  of  a  feed  water  lieater  became  pitted. 
The  cold  water  entered  at  the  bottom,  and  as  it 
ascended  became  heated  by  exhaust  steam.  The 
pitting  was  simply  due  to  the  electrical  action  set 
up  between  the  metals  and  the  gas  bubbles  liberated 
from  the  water  by  the  heat.  Above  the  "  gas 
liberation  "  line  no  pitting  took  place. 

Miscellaneous  Cases. 
Case  14.  Iron  castings,  which  were  too  hard  to 
drOl,  were  generally  found  to  have  a  high  phos- 
phorus content.  In  many  cases  the  drill  would 
enter  but  "  flake  "  pieces  of  iron  off,  on  the  under 
side,  as  it  emerged.  The  phosphorus  was  from 
1-3%  to  l-io;.  The  author  h;«3  often  used  dilute 
hydrocliloric  acid  as  an  aid  to  drilling,  in  order  to 
save  a  large  casting  from  being  scrapped. 

Case  15.  The  removal  of  the  sand  from  the 
interior  of  intricate  castings  (in  this  case  a  turbine 
nozzle  box)  was  effected  by  cUlute  (1:4)  hydro- 
fluoric acid,  on  the  assumption  that  it  dissolved 
the  sihca.  This  cost  about  10s.  per  casting. 
Chipping  with  bars  cost  about  £1  per  casting. 
The  author  substituted  dilute  commercial  hydro- 
chloric acid,  which  dissolved  the  iron  (and  therefore 
loosened  the  sand)  better,  and  cost  about  Is.  6d. 
per  casting. 


Unburnt 


Exhaust 


Fig.  2. 


Case  16.  In  this  case  the  effect  of  the  oil  ash 
on  a  Diesel  engine  was  noticed.  On  a  cast  iron 
cylinder  18  inches  diameter,  an  enlargement  of 
0-028  inch  had  taken    place   in   2    months.     The 


enlargement  was  near  the  cylinder  head  and  wa» 
evidentlj'  due  to  the  polishin;  action  of  the  oil 
ash.  The  position  and  character  of  the  deposits 
on  opening  out  the  cylinder  are  shown  in  Fig.  2. 

The  cylinder  irons  used  showed  on  analysis  : — 


G.C. 

C.C. 

Si. 

S. 

Mn. 

P. 

No.  1  . . 

1-89 

•82 

2^18 

•04 

1-72 

1-55 

No.  2  . . 

2-15 

•68 

1^54 

•07 

•34 

•43 

Assuming  J  lb.  oil  per  B.H.P.  then  a  450  B.H.P 
engine  would  take  225  lb.  oil  per  hour,  or  in  2 
months  made  up  of  10  hour  days  it  would  need 
about  100,000  lb.  of  oil,  repre.senting  110  lb.  ash. 

What  happens  is  that  a  certain  amount  of  ash 
is  carried  away  in  the  exhaust  and  the  amount 
remaining  in  the  cylinder  wiU  be  practically 
constant.  Of  this  ash,  it  is  evidently  the  nature 
and  not  the  amount  which  is  the  important  factor. 

Case  17.  A  large  number  of  small  meter  cases, 
which  were  stamped  to  form,  from  an  American 
rolled  brass,  and  then  dipped  in  ordinary  cold 
lacquer,  were  found  to  corrode  rapidly.  The 
lacquer  attacked  the  rolling  marks  on  the  brass 
and  turned  them  black,  and  any  accumulation  of 
lacquer  in  screw  holes,  corners,  etc.,  became 
rapidly  coloured  with  a  green  copper  salt.  This 
entirely  spoiled  the  appearance  of  the  meters. 
Separation  of  the  copper  salt  and  determinatioi> 
of  the  melting  point  of  its  fatty  acid  gave  170°  C. 
corresponding  to  abietic  acid.  The  acidity  of  the 
resin  was  ecjuivalent  to  49%  of  caustic  potash  on 
the  dry  resin.  Thirteen  samples  of  resin  lacquers 
(both  hot  and  cold)  gave  acidities  varying  from 
O'Jo  to  81%  (KOH)  equivalent  on  the  dry  resin. 
Finally  a  celluloid  lacquer  was  substituted  as  being 
the  only  suitable  material. 

Case  18.  Two  explosions  occurred  in  the  crank 
case  of  a  1000  B.H.P.  vertical  gas  engine  of  the 
8-cylinder,  tandem  type.  The  fan  attached  to 
the  crank  case  was  designed  to  remove  the  air 
three  times  per  minute.  The  outlet  was  G  inches 
diameter  originally,  but  wa.s  at  the  time  only 
2  inches  and  subsequently  increased  to  3  inches. 
The  explosions  blew  off  the  crank  case  and  a  dark 
red  flame  issued  from  the  casing.  A  sample  of  the 
oil  from  the  crank  case  was  almost  black  and 
compared  with  the  original  oil  as  follows  : — 


K.V. 

F.P. 

Original  oil      

€•46 
2-76 

2iT>'  ir<  240  C  • 

Old  oil      

170°  C.  (fiothy> 

The  spray  of  oil  in  the  crank  case  had  ignited  by 
some  means  and  the  formation  of  an  explosive 
mixture  was  made  possible  by  the  reduction  in 
diameter  of  the  fan  delivery.  It  is  doubtful 
whether  there  may  not  have  been  a  slight  leakage 
of  gas  into  the  crank  chamber,  but  the  actual 
explosion  was  an  oil  explosion  and  it  would  have 
been  advisable  to  test  the  crank  case  oil  for  flash- 
point at  intervals. 

Case  19  was  a  cracked  gas  engine  casing. 
Fig.  3  is  an  outline  of  the  casing  showing  the 
position  of  the  cracks. 

The  water  jacket  was  practically  fuU  of  deposit 
consisting  of  CaCOa,  65-29%  ;  organic  matter, 
27-31%;  moisture,  l-20°o^  The  cooUng  water 
used  contained  40-4  parts  per  100,000  of  total 
solids.     Other  contingent  sources  were  : — 
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Source. 

Total  soUdB. 

N.(;i. 

CaCO,. 

River    

Mill  pond     

lloriholc 

Will 

34-5 

45-3 

126-7 

per  100.000. 

4-1 
0-36 
49-7 

20-9 

19-1 
23-8 
40-87 

Apart  from  the  cracking  the  loss  of  cooling 
olfu-iency  must  soon  lie  enormous  with  these  hard 
watei-s,  and  it  is  much  more  economical  to  soften 
tlie  waters  before  use. 


Fio.  3. 

The  above  examples  are  very  simple  in  their 
treatment,  but  perhaps  serve  to  show  how  the 
chemist  may  be  of  service  in  an  engineering  works, 
where  at  present,  it  is  to  be  regretted,  he  is  often 
looked  upon  as  somewhat  of  a  luxury. 
Discussion. 

Dr.  J.  E.  Stead  said  that  the  conclusion  the 
author  had  come  to,  viz..  that  soft  iron  crystals 
developed  into  large  ones  by  heating  at  about 
700°  C,  was  one  which  he  (the  speaker)  had  himself 
advanced  years  ago,  but  the  researches  of  Sauveur 
had  shown  that  they  did  not  grow  to  a  very 
great  size,  unless  the  material  were  previously 
strained  when  cold,  or  when  at  a  temperature 
below  redness.  It  had  been  proved  that  distortion, 
if  either  excessive  or  slight,  did  not  lead  to  crystal 
growth  on  annealing  ;  that  there  was  a  limited 
range  of  strain,  which  led  to  this  development. 
The  influence  of  strain,  within  and  under  the 
critical  range,  was  illustrated  in  the  photograph, 
No.  5.  It  represented  a  longitudinal  section 
of  a  soft  iron  rod,  bent  when  cold  and  afterwards 
<'ase  hardened  at  a  temperature  below  Ac3. 
There  was  no  distortion  at  the  riglit-haiul  portion 
hut  the  Ijending  increased  towards  the  right. 
Although  the  central  part  must  have  been  strained, 
the  crystals  there  were  no  larger  than  they  were  in 
the  straight  undistorted  portion  at  the  left,  a  proof 
tliat  slight  straining  did  not  lead  to  crystal  growth. 
It  also  proved  that  tensional  and  crushing  strains, 
within  tne  critical  range,  had  thesameeffect  in  their 
tendency  to  make  the  iron  liable  to  crystallise 
into  large  crystals.  The  outside  envelope  was  car- 
burised  and  fine  grained.  The  smaller  photograph 
represented  a  cross  section,  and  showed  that  the 
big  crystals  did  not  surround  the  bar,  but  were 
confined  to  the  parts  distorted  within  the  critical 
strain  range.  The  specimen  had  been  discovered 
by  Mr.  11.  S.  Kopling  and  sent  to  him  (Dr.  Stead). 
The  black  area  with  a  jagged  boundary  in  the 
brass  gauge-cock  did  not  appear  to  him  to  be  a 
blowhole,  as  blowholes  were  always  more  or  less 
spherical.  lie  had  noticed  similar  dark  patches  in 
bra.ss  and  bronze,  but  these  had  been  found  to  be 
slag  inclusions  or  cavities  from  which  slag  had 


fallen  out  during  polishing.  The  author  suggested 
that  manganese  siilphicle  segregated  when  the 
steel  was  heated.  Imt  <iiu'  peculiarity  of  this  sub- 
stance was  that  it  was  thi'  most  iixed  of  any  part 
of  steel,  and  did  not  move  about,  neither  did  it 
diffuse.  He  had  noticed  in  badly  made  welds, 
silicate  of  iron,  which  might  possibly  be  taken 
to  be  mangan(>se  sulphide.  It  was,  however, 
easy  to  tletorniine  which  it  was  by  the  liaunianu 
acid  silver  paper  test.  lie  quite  "agreed  that  for 
most  purpo.ses,  soft  steel  niiglit  contain  as  high  as 
0075  "o  phosphorus.  It  was  important  when 
referring  to  the  annealing  of  steel  to  state  the 
temperature  of  heating.  In  former  times  it  was 
customai'y  to  heat  steel  to  a  dull  red  heat,  to  take 
out  internal  strain.  Steel  castings,  if  annealed 
at  700°  to  750"  C,  had  not  theii'  coarse  crystalline 
structure  removed.  It  was  necessary  to  heat 
sufliciently  to  cause  a  complete  changes  of  the  mass 
from  the  a  to  the  y  allotropic  condition,  and  that 
heating  was  now  visually  called  heat-treatment. 
Some  makers,  however,  still  retained  the  word 
"  anneal,"  but  qualified  it  by  giving  the  temperature 
at  which  the  steel  was  heat  ed .  The  Widmanstiitten 
structure  of  a  steel  which  the  author  said  was 
evidence  that  the  steel  hail  not  been  annealed,  only 
showed  that  it  had  not  been  heated  to  above  the 
critical  point  Ar  3.  It  might  have  been  heated  or 
annealed  at  a  dull  red  heat,  but  not  heated  suffi- 
ciently highly,  or,  to  about  900°  C.  Graphitisation 
was  a  kind  of  corrosion,  but  required  more  study 
before  a  definite  general  conclusion  could  be  arrived 
at  as  to  its  cause.  He  had  met  with  many 
cases  in  gas  meters,  but  sometimes,  under  like 
conditions,  graphitisation  in  similar  gas  meters  did 
not  occur.  He  was  doubtful  whether  acid  as  a 
lubricant  for  drilling  phosphorettic  metal,  attacked 
the  phosphide  of  Iron,  as  that  substance  was  left 
insoluble  on  treating  such  iron  by  dilute  acid. 
With  regard  to  the  growth  of  the  upper  part  of  a 
steam  cylinder  referred  to,  he  asked  whether  the 
cylinder  had  been  measvired  externally  as  well  as 
internally,  for  it  was  known  that  metal  "  grew  " 
or  expanded  permanently  when  subjected  to  the 
influence  of  superheated  steam. 

The  Author  said,  in  reply,  that  in  many  cases 
conclusions  were  necessarily  drawn  from  somewhat 
scanty  information.  The  nature  of  the  circum- 
stances made  this  almost  compulsory.  The  inform- 
ation in  most  cases  was  supplied  by  the  engineer, 
the  author's  opinion  was  given,  and  if  the  treat- 
ment suggested  overcame  the  difficulty,  he  con- 
fessed that  the  particular  case  was  soon  dismissed 
from  mind.  He  had  never  produced  the  coarsely 
crystalline  structure  in  low  carbon  iron,  by  heating 
below  700°  C,  as  his  duty  was  to  remove  it.  He 
regretted  that  the  brass  gauge-cock  mentioned 
was  not  available  ;  but  the  depth  of  the  hole  and 
its  irregular  shape,  taken  in  conjunction  with  the 
'•  porosity,"  rather  inclined  him  to  the  belief  that 
it  was  primarily  a  cavity.  As  regards  the  shape, 
he  suggested  that  during  the  formation  of  the 
cavity,  the  metal  might  still  have  been  in  move- 
ment, and  that  the  irregularity  might  have  been 
due  to  this.  He  had  not  intended  to  discriminate 
between  blowholes  and  cavities  in  that  connection. 
He  had  not  applied  the  silver-paper  test  for 
sulphide  in  case  8.  He  had  seen  large  manganese 
sulphide  segregations  with  dark  bands  across  the 
dove-coloured  sulphide,  which  he  took  to  be  slag. 
Thus  when  the  large  segregations  mentioned 
showed  the  "  typical  "  dove  coloxir,  he  jumped  to 
the  conclusion  that  they  were  sulphide.  Despite 
the  insolubility  of  iron  phosphide  in  hydrochloric 
acid,  he  had  saved  many  large,  highly  phosphoric 
castings  in  the  manner  suggested,  whichever 
constituent  was  dissolved.  He  was  afraid  that 
outside  measurements  of  the  cylinder  mentioned 
had  not  been  supplied  to  him,  and  he  thought  such 
a  small  enlargement  would  be  very  difficult  to 
measure  except  between  machined  faces. 
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Nottingham  Section. 


Mcelinrj     held     nt     SoUinqham.     on 
January  2'lli,   1915. 


^V€dnesda>J, 


JIR.    J.    T.    WOOD    IX    THE    CHAIH. 


ISiOTE    ON    THE    ADDITION    OF     FAT    TO 
TANNIN    EXTRACTS. 

BY    PURAX    SINGH 

(Chemical  Adviser.  Forest  Research  Institute, 
Dehra  Dun). 
Some  of  the  cheaper  tannin  extracts,  such  as 
mangrove,  have  two  great  defects.'  viz..  their 
<leep  red  colour  and  harsh  tannage.  The  best  way 
to  overcome  the  colour  difficulty  lies  in  the 
judicious  mixture  of  pure,  unadulterated  extracts 
^\^th  light-coloured  tanning  materials  in  the  tan- 
vard.  But  verv  little  seems  to  have  been  done 
hy  the  tannin  extract  manufacturers  to  overcome 
tlie  defect  of  harsh  tannage.  The  last  portion 
of  this  paper  embodies  the  results  of  experiments 
carried  out  to  overcome  tliis  defect.  The  sug- 
gestion came  from  the  work  carried  out  in  con- 
nection with  the  fat  content  in  tan  barks  which 
forms  the  first  part  of  this  paper. 

The  probable  role  of  fat  in  tan  barks. 
It  has  been  noticed  that  well-known  tanning 
materials  giving  soft  tannage  contain  naturally 
more  fat  than  others  giving  harsh  tannage,  as  is 
shown  in  the  following  table.  The  air-dried  barks 
were  finely  powdered  and  extracted  with  hot 
petroleum  "spirit  tiU  they  were  free  from  fat.  The 
following  were  the  results  obtained  : — 


Name. 


,  Moisture. 


Total 
Tannin,      petroleum 
spirit 
I    extract. 


ilateriaU  giviim  harsh  Innnage — 
.Sal  bark  (Shorm  robusta) 
Tcrminalia  tomentom  bark 
Mangrove  extract 

Materials  (jiving  sojt  tannage — 
Mangrove    (Rhizophora 

mueronata)  bark 
Gambler,  1st  sample 

Gambler.  2nd  sample    .... 
Oak  {QueTcus  incana)  bark 
Babul  (Amcia  nmbiai)  bark 
Do.  do.  pods 

Cassia  auricutata    

Myrobalans      


10-60 

6-70 

13-43 

10-31 

12-42 

13-0 
9-3 

10-20 
9-80 

10-8 
8-75 


6-55 
10-76 
70-20 

23-42 

•42-48  \S 
tl6-40/; 

13-94 
11-17 
16-96 
16-86 
51-69 


0-14 
0-18 
0-03 

0-26 

0-82 

1-58 
0-26 
0-36 
0-42 
1-08 
0-25 


Catechin. 


t  Tauuiu. 


It  is  thus  seen  that  the  tan  barks  wliicli 
are  known  to  give  harsh  tannage  contain  less 
fatty  matter  than  those  giving  soft  tannage, 
nevertheless  the  ability  of  certain  tanning 
materials  to  give  soft  tannage  may  be  influenced  by 
several  factors,  of  which  fat  may  be  only  one. 
Whether  the  fat  in  the  bark  has  any  influence 
on  the  hide  during  tanning  can  be  gathered  by 
observing  whether  the  fat  emulsified  into  the  tan 
liquor  gets  absorbed  by  the  leather,  and  whether  the 
hide  when  partially  tanned  and  kept  in  pro- 
longed contact  with  liark  actually  aVisorbs  fat 
from  the  finely  powdered  tanning  materials  in 
contact.  Repeated  extraction  with  water  does  not 
remove  fat  from  the  Ijark.  Tlie  following  table 
gives  the  fat  contents  of  the  materials  men- 
tioned above  when  then-  tannin  has  been  removed 
by  repeated  extraction  with  water,  and  after  drying 
the  residue  and  extracting  it  witli  petroleum  spmt. 
The  resultsare  in  fair  agreement  with  those  obtained 


by  direct  extraction  with  petroleum  spirit,  but 
in  some  cases  there  is  a  sUght  increase,  which  may 
be  <lue  to  the  eliuimation  of  tannin.  It  seems  that 
the  fat  occurring  in  the  barks  is  not  emulsifitd 
with  water  and  so  there  is  no  likelihood  of  its  being 
absorbed  from  the  water  extract  by  the  hide. 
An  additional  proof  is  afforded  by  the  mangrove 
extract.  It  gave  to  petroleum  spirit  only 
0-03  "o-  which  shows  that  in  the  process  of 
tannin  extraction,  the  fat  is  not  extracted  by 
water  from  the  barks. 


No. 

Name. 

1 
Moisture. 

rat. 

1 

3 

4 

I 

Sal  bark    

Terminalia  tonieutosu  bark    . . 

Mangrove  bark    

Oak  bark 

1     % 

.    1      10-60 
.    !        6-70 

11-70 
.    '        9-30 
.    ,        9-40 
.    1      10-20 

10-80 

% 

0-19 
0-20 
0-39 
0-30 
0-19 

6 

7 

Babul  bark 

Cassia  auriculatn   

0-32 
0-82 

The  absorption  of  the  fat  by  the  hide  during^ 
tanning  is  quite  evident  in  the  case  of  gambler. 
The  fat  in  the  gambler  becomes  suspended  in 
water  when  the  material  is  dissolved,  and  is^ 
absorbed  by  the  hide  along  with  tannin.  Thi.s- 
faet  is  supported  by  the  experiments  of  Garelli 
and  Apostolo  (see  this  J.,  1913,  877),  showing 
that  insoluble  fatty  acids  simply  suspended  in 
water  are  fixed  by  skin  and  tan  just  as  efficiently 
as  when  dissolved  in  alcohol  or  emulsified  in  water 
with  ammonium  soaps. 

The  fact  that  gambler  yields  soft  tannage  may 
be  due  to  its  fat  content.  Experiments  were  made 
to  see  if  fat  is  similarly  absorbed  by  the  hide 
from  various  other  materials.  Small  pieces  of  hide 
(8  grms. )  were  freed  as  far  as  possible  from  superficial 
fat  by  repeated  extraction  with  petroleum  spirit 
and  then  kept  for  about  forty  days  in  contact 
with  fine  powder  of  different  tanning  materials 
in  quantities  calculated  to  contain  2  grms.  of  tannin. 
The  results  are  tabulated  below  : — 


Per- 

Quan- 
tity of 

the 
tanning 
material 
taken. 

Petro- 

centage 

Material. 

leum 

spirit 
solubles 

in  the 
tanning 

materials 

Total 
fat  in 

the 

leather 

obtained. 

Net 
amount 
of  fat 
ab- 
sorbed. 
% 

of  fat 
absorbed- 
out  of 
total 
petro- 
leum 

taken. 

spirit 

% 

extract. 

Mangrove  extraet 

3 

0-0009 

0-017 

Nil 

Nil 

Sal  bark 

12 

0-0024 

0-017 

Nil 

Nil 

Terminalia  iomen- 

18 

0-0324 

0-018 

0-001 

2-7 

tosa 

Oak  bark 

14 

0-0368 

0-020 

0-003 

8-3 

Babul  bark    

16 

0-0576 

0-027 

0-010 

17-4 

Babul  pod-i    .... 

10 

0-0420 

0-020 

0-003 

7-1 

Cassia  auriculata 

11 

0-1188 

0-022 

0-005 

4-2 

MaiiCTove  bark . . 

.■) 

0-013 

0-023 

0-006 

46-0 

Control :    pure 

2 

0-017 

— 

— 

tannic  acid 

These  small  scale  experiments  cannot  be  said 
to  be  conchisive,  as  a  certain  amount  of  experi- 
mental eri'or  Ls  unavoidable.  It  will  be  seen^ 
however,  that  the  leathers  absorbed  more  fat 
from  the  materials  giving  soft  tannage  than  from 
those  tanning  harsh.  The  percentage  of  absorbed 
fat  indicates  the  quality  of  the  fats  so  far  as  then- 
absorption  l)y  liide  is  concerned.  These  results 
indicate  that  the  hide  might  in  the  prolonged 
process  of  tanning  absorb  fat  direct  from  the 
barks,  but  it  is  difficult  to  say  to  what  extent  this 
absorption  really  takes  place  in  the  tan-pit.  In 
the  old  process  of  tanning  by  contact  with  barks 
for  several  months,  it  is  possible  that  the  fat 
might  have  a  softening  action  on  the  resulting 
leather.     Whether    the    fat-content    of    the    bark. 
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plays  any  part  in  the  tan-pit  or  not,  the  co- 
ooourronto  of  fat  with  such  tnnninR  materials  as 
jjive  soft  tanuajfo  sunuests  that,  possihly  as  the 
results  of  certain  metabolic  processes  in  the  tree, 
the  tauiiia  acconipanieil  by  a  certain  quantity 
of  fat  has  the  property  of  privind  soft  tAunajre. 
On  the  other  hand,  myrobalans  ilo  not  contain 
much  fat  ami  yet  they  tan  soft. 

SMUjgciiled  adJUion   of  fat   to   lannin   extracts. 

The  above  results  suspostcd  the  addition  of  fat 
to  tannin  extracts  of  all  Icinds  in  order  to  reiluce 
the  harshness  of  tannage.  Kxperinicnls  were 
therefore  carried  out  to  see  whetlur  the  addition 
of  fat  to  tan-linuors  made  from  sohd  tan  extracts 
does  actually  niHuencc  the  result.  The  simul- 
taneous absorption  of  traces  of  fat  along  with 
taimin  by  hide  cannot  but  be  useful  in  giving 
soft  leather  of  Ijetter  texture,  if  the  presence  of 
fat   does  not  retard  the  tanning  process. 

Six  pieces  of  hide  well-limed,  washed,  and  cut 
into  equal  sizes  of  12  in.  by  0  in.,  were  put  in 
stoppered  bottles  together  with  I  litre  each  of 
the  tan  liquors  (lJ"o  tannin)  made  from  the  solid 
tan  extract  of  mangrove.  s;»lbark.  and  myrobalans. 
In  tliree  bottles  no  fat  was  added,  and  in  the  other 
three  10  "^  of  fat  (oil  of  the  seeds  of  Schleichcra 
irijuja)  calculated  on  the  tannin  content,  was 
ailded,  and  all  the  six  pieces  were  tanned  under 
similar  conditions.  \\\  the  pieces  toolc  the  same 
time  to  be  struck  through.  They  were  then 
taken  out,  thoroughly*vashed  till  free  from  excess 
of  tannin,  dried  in  the  shade,  equally  stretched, 
and  finished  off.     They  were  not  fat-liquored. 

The  results  obtained  are  tabulated  below  : — 


Mangrove  with  fat 


Do.        without  fat 
Sal  with  fat 


l>o.  without  fat  .... 
Myrobalans  with  fat 


Do. 


without  fat 


It  will  be  seen  that  an  addition  of  fat  to  the 
tan-liquors  made  from  the  extract  improves  the 
leather  without  retarding  the  process  of  tanning, 
and  that  the  simultaneous  absorption  of  traces 
of  fat.  along  with  taimin,  by  the  hide  softens  the 
resulting  leather  ;  this  effect  on  the  texture 
oi  the  leatlier  cannot  be  produced  by  sub.sequent 
fat-liquoring.  It  seems  that  the  property  of  tannin 
extracts  which  give  harsh  tannage  is  .somewhat 
mellowed  down.  Moreover,  the  addition  of  fat 
would  have  a  protective  action  on  tannin  and 
thus  avoid  to  a  great  extent  the  loss  of  tannin 
that  takes  place  in  tannin  extracts  on  storage. 
It  is  therefore  suggested  that  trials  .should  be  made 
in  this  direction  by  manufacturers  of  tannin 
extracts.  Even  in  ca.se  of  extracts  of  .such  materials 
as  myrobalans,  it  is  preferable  to  add  fat  whicli 
will  have  a  protective  action  on  tannin,  irrespective 
of  the  question  of  the  softening  action. 

The  oils  and  fats  ordinarily  used  for  fat-liquoring 
could  be  used  for  the  purpose,  but  it  is  preferable 
to  have  a  mixture  of  oil  and  fat  of  the  consistence 
of  treacle.  About  10 "„  of  fat  calculated  on  the 
tannin  content  should  be  added  to  the  vacuum 
pan,  where  it  should  get  thoroughly  emulsified 
with  the  tan-liquors.  This  fat  will  be  available 
in  a  partly  emulsified  form  when  the  solid  extract 
is  made  into  liquor  in  the  tan-pit  or  the  tanning 
drum. 


Discussion. 

In  reply  to  questions,  the  Chairm.\n  said  that 
hitherto  fat  had  always  l>een  applied  to  thick 
leathers,  such  as  hides,  by  I'urrying  ;  in  this  process 
the  dry  skin  was  immersed  in  melted  fat,  or  the 
fat  was  put  on  the  surface  of  the  moist  leather 
and  allowed  to  penetrate  slowly.  "  Fat-liquoring  " 
was  applied  to  light  leathers  inunediately  after 
taiuiing  :  neatsfoot  oil  was  used  for  the  purpose. 
The  addition  of  fat  to  the  extract  in  the  drum 
during  the  taiming  process  was  practised  already 
in  certain  cases. 

Professor  I'ltocTER  wrote  that  the  paper  was 
interesting  and  the  idea  of  using  oil  appeared 
practical,  though  not  quite  new,  especially  in 
drimi  tannage.  He  thought  drumming  with  a  fat 
emulsion  (sulphated  oils)  and  an  extract  might 
also  give  a  very  good  "  raw  hide  "  leather. 


Scottish  Section. 


Softer  antl  with  better  texture 

th.in  No.  2. 
Hard  though  not  cracky 
Distinctly     softer     antl     with 

better  texture  than  No,  4. 
Hard  thouKh  not  cracky 
Soft,     hardly      distinKuishahle 

from    -No.    6.     Texture    and 

surface  feel  better. 
Soft  leather. 


Meeting  held  at  Glasgow  on  Tuesday.  21th  October, 
1914. 


MR.    ROBERT    HAMILTON    IN    THE    CHAIR. 


METHOD    OF    ESTIMATING    THE    VOLUME 
OP    SOLID    MATTER    IN    MUDS. 

BY    W.    H.    COLEMAN. 

Some  time  ago  the  author  was  confronted  with 
the  following  problem  :  Cyanogen  was  being 
recovered  from  coal  gas  >)y  passing  the  gas  through 
a  mud  obtained  by  adding  ferrous  sulphate  to 
gas  liquor.  The  cyanogen  liquor  obtained  con- 
sisted of  a  muddy  liquid  in  which  some  of  the 
cyanogen  was  present  in  the  solution  as  ammonium 
ferrocyanide  and  some  in  the  solid  form  as  a 
complex  double  ferrocyanide  of  iron  and  ammonia. 
This  was  contaminated  by  ferrous  sulphide,  tarry 
matter,  and  other  bodies.  It  became  necessary  to 
know  how  much  of  the  total  cyanogen  was  in  the 
soluble  and  how  much  in  the  insolulde  form, 
and  as  it  was  found  impossil)le  to  filter  off  and 
dry  the  mud  without  altering  its  composition, 
it  was  not  at  first  quite  easy  to  do  this.  Finally 
the  following  method  was  adopted  and  was  found 
to  give  fairly  concordant  residts.  The  muddy 
liquid  was  well  shaken,  measured  out,  and  allowed 
to  settle,  and  the  ammonium  ferrocyanide  deter- 
mined in  the  clear  Uquid  :  this  \\  as  called  A.  To 
another  equal  portion  of  muddy  liquid  .50  c.c.  of 
water  was  added,  the  mixture  was  well  .shaken 
and  allowed  to  settle,  and  the  ammonium  ferro- 
cyanide determined  in  the  clear  liquid  (B).  The 
total  (NHi)iFe(CN)„  contained  in  the  original 
muddy  liquid  was  determined  (C). 

The  calculation  was  made  as  follows  : — ■ 
Let  a;=the  number  of  c.c.  of  liquid  in  the 
50  c.c.  mud  taken  for  (B)  before  dilution,  then 
as  50  c.c.  of  wat<;r  was  added,  (50  +x)  is  the 
number  of  c.c.  of  liquid  in  the  100  c.c.  after  dUution, 
and  this  would  contain  the  same  total  amount  of 
ferrocyanide  as  was  contained  in  the  x  c.c.  before 
dilution,  provided  of  cotirse  none  of  the  insoluble 
ferrocyanide  went  into  solution  on  dilution. 

.-.     (xxA)=(50+a;)  B 

50  B    „  „ 
whence  a;  =  r — p  c.c. 

Then  50 — a;  c.c.  =  volume  of  .solid  matter  in  30 
c.c.  of  the  original  mud. 
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Of  course  if  tlie  quantities  were  weighed  out 
instead  of  being  measured  the  weight  of  solution 
and  of  dry  solid  matter  would  be  obtained. 

To  calculate  the  distribution  of  the  ferro- 
cyanide  was  then  simple. 

The  conditions  necessary  for  the  determination 
to  be  accurate  are  : — The  soUd  matter  must  be 
■  quite  insoluble  and  must  not  be  rendered  soluble 
or  altered  in  amount  by  dilution.  The  liquid  must 
contain  some  soluble  substance  that  can  be  easily 
determined  and  which  must  not  be  altered  by 
dilution  ;  the  phenomenon  of  adsorption  ipust  not 
occur. 

Applications :  The  above  method  might  be 
applied  to  muds  such  as  vat  waste,  cyanogen 
liquor,  sewage,  etc.,  and  in  many  cases  where  an 
approximate  result  only  is  required  it  is  only 
necessary  to  determine  the  decrease  in  sp.  gravity 
caused  by  the  dilution ;  to  insoluble  muddy 
deposits  in  solutions  for  crystallisation  ;  and  in 
volumetric  analysis  to  ascertain  the  volume  of  a 
precipitate  when  a  portion  of  clear  liquid  is  taken 
for  analysis. 

The  process  is  also  applicable  to  the  deter- 
mination of  naphthalene  or  "  creosote  salts  "  in 
creosote.  The  creosote  is  heated  till  quite  liquid 
and  the  nitrogen  determined  by  Kjeldahl's  method. 
The  creosote  is  then  cooled  and  allowed  to  crystal- 
lise and  some  of  the  clear  oil  filtered  off.  The 
nitrogen  is  determined  in  this  clear  oil  and  from 
these  results  the  volume  of  the  deposited  naphtha- 
lene can  be  calculated. 


Communication. 


NOTES    ON    GLASS. 
National  Physical  Laboratory,  February,  1915.        I 

A  certain  amount  of  experimental  work  on 
glass-ware  of  various  kinds  has  been  carried  out 
recently  at  the  National  Physical  Laboratory, 
and  it  may  be  of  interest  to  make  known  some  of 
the  results. 

Chemical  investigations  have  for  some  years 
been  dependent  on  (Serman  glass  ;  the  publication 
of  the  analyses  and  of  test  results  may,  it  is  hoped, 
lead  some  EngUsh  firms  to  produce  articles  which 
mav  replace  those  of  German  manufacture. 

The  subjoined  table  gives  the  analyses  of  some 
thermometric  and  chemical  glass-ware. 


Resistance  of  chemical  glassivare  to  chemical  attack. 

The  table  below,  taken  from  the  work  of  ISIylius 
and  Foerster  on  this  subject,  gives  the  action  of 
various  chemical  reagents  on  glass  used  for  chemical 
purposes  (for  analyses,  see  below). 

Beakers. 


\ 

Water. 

H2SO4 

NaOH 

T.vpe  of  glass. 

20° 

80° 

Na.C03 

"  R" 

0-0034 
0-0071 
0-118 

0-0144 
0-0035 
0-219 

0 
0 

1       ' 

41 
53 
37 

23 

19 

Bohemian 

49 

Flasks. 

T.vpe  ot  glass. 

Water. 

H.SO, 

NaOH 

20° 

80° 

Na-COj 

"B" 

0-0128 
0-0063 
0-093 

0-0128 
0-0057 
0-255 

0 

0 

11 

51 
63 
52 

26 

-Tena    

Bohemian 

24 
70 

The  figures  are  in  milligrams  per  sq.  dcm. 

The  solutions,  viz.,  2.V.NaOn  and  iV.H^SO,, 
were  allowed  to  act  at  100°  for  6  hours,  and 
2A^Na2CO,,  for  3  hours. 

The  Jena  glass  used  was  probably  of  the  com- 
position given  under  description  "  Original." 
This  glass  is  not  now  useds  but  has  been  replaced 
by  the  "  New  Jena  Glass,"  a  special  feature  of 
whidi  was  its  increased  resistance  to  attack, 
which  was  brought  about  by  long  exposure  to 
sulphurous  gases.  Soon  after  the  introduction 
of  this  New  Jena  Glass  by  Schott  und  Gen.,  viz. 
in  1910,  some  tests  were  made  at  the  N.P.L. 
The  tests  on  the  glass  before  and  after  the  treatment 
with  sulphurous  gases  are  tabulated  below. 
Several  kinds  of  vessels  were  tested  ;  the  results 
for  all  were  substantially  the  same. 

Tests  on  "  New  "  Jena  Glass. 

M&Tk  :    ( 1 )  No  annealing. 

(2)  Ordinary  annealing. 

(3)  Special  annealing  in  sulphurous  gases 

for  36  hours. 


Mgrms.  TfaoO  per  sq.  dcm.  given  up  to  water: 
at  20°  C.  in  1  week.         at  80°  C.  in  3  hours. 


0-0022 
0-0032 
0-0019 


0-0045 
0-0017 
0-0040 


Analyses   oj 

thermometer  and   chemical  glassware. 

Thermometer  glasses. 

Schott  und  Gen.,  Jena. 

Chemical  glassware. 

Jena  59'" 

Jena  16'" 

Original. 

"  New." 

Resistance. 
•'  R." 

Kavalier's 
Bohemian. 

Thuringen. 

RJO2                

72-86 
6-24 
0-35 

tr. 
tr. 

9-82 

0-10 

10-43 

0-20 

66-58 
3-84 

7-18 

66-74 
2-77 
0-28 

64-60 
6-24 
tr. 

10-43 
tr. 

68-00 
2-32 

4-80 
2-40 

76-02 
0-64 
7-38 

74-36 

0-90 

CaO               

9-40 

ZnO    

6-24        i            8-28 
0-28                   0-65 
tr.           '           tr. 

14-80                   8-99 
tr.                     0-08 

0-14 

tr. 

tr. 

FesOi              

tr.           1           tr.          1          tr. 

9-71                 10-17        !           7-60 
tr.                      1-82        j            7-70 
8-70        1           5-53        1           — 

tr. 

Pbo                              

NaoO    

14-83 

K2O                      

0-14 

B,0, 

0-91 
0-17 

7-18 
4-50 

Mgb     

0-32 

5-04                   0-30 
0-24        1           — 

0-16 

AsoOa  .                 

100-00 

* 

100-00 

* 

i 
99-47       !       100-00 

* 

100-46 

99-64 

99-79 

Analyses  marked  with  an  asterisk  have  been  made  at  the  N.P.L.  The  other  analyses  are  taken  from  a  paper  by  Walker  (J.  Amer. 
Cliem.  See,  1905,  27,  865). 

(BohemianandThuringenglassisnowrarely  used  in  chemical  work,  but  the  analyses  giren  are  of  the  best  material  of  that  class.) 
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Ii'>ss  in  weight  in  nigrms.  per  sq.  dcm. 


3  hours  with 

S  hours  with 

«  liours  witii 

2.V  NaOH  at 

2iV  Na,CO,  at 

i»  HjSO,  at 

lOO'C. 

100'  C. 

loirc. 

Beakers 

1 

51 

n 

nil. 

•> 

51 

8 

nil. 

3 

55 

7 

nil 

Conical  Basks. 

1                            03 

8 

nil. 

2               1            00 

11 

nil. 

3               ;            71 

10 

nil. 

Flat-bottomed  llisks. 

1 

«i 

8 

nil. 

2 

71 

8 

nil. 

3 

79 

6 

nil. 

SiO,  . 
A1,0, 
CaO  . 
ZnO  . 
MnO 
Te.O, 
PbO  . 
NajO 
K,0  . 

it;o, 

SbjO, 


Jena 

Minor's 

incan- 

lamp 

Miner's 

descence 

glass, 

Frencli 

gag 

German 

lamp 

(Schott 

make. 

glass 

&Oen.), 

mark 

(yellow). 

best 
quality. 

A  IjJb. 

Miner's  l.\ustrian 

French  I    lam|> 

lamp    I    glass, 

glass    I    "  .Sun 

(colour-  I  Brand." 

less).    I 


73-88 
2-24 
tr. 
tr. 
tr. 
tr. 

6-67 
tr. 
16-48 
tr. 
0-73 


74-28 
3-24 
tr. 
tr. 
tr. 
tr. 

6-73 

tr. 

15-02 
tr. 
0-73 


100-00      100-00      100-00        99-76      100-14 


Tliore  was  a  small  improvement  as  regards 
resistance  to  tin-  attack  of  water,  but  no  improve- 
ment to  the  attack  of  alkalis.  Since  its  intro- 
duction this  type  of  gla.sswaro  has  been  used  in 
the  N.P.lj.  and  has  given  every  satisfaction. 

In  the  estimation  of  zinc  and  manganese, 
especially  in  silicate  analyses,  it  is  necessary 
to  employ  solutions  containing;  alkali  chlorides 
and  ammonium  sulphide  and  to  allow  the  solutions 
to  stand  at  a  rather  high  temperature  (50° — 00"  C.) 
for  some  times  as  long  as  12  hours.  In  these 
circumstances  the  glass  is  invariably  attacked,  and 
although  no  quantitative  experiments  have  been 
maiie  with  the  Jena  glass,  the  resistance  to  the 
attack  of  these  solutions  is  certainly  not  as  good 
a-s  with  alkaline  solutions  in  the  absence  of  chlorides 
and  sulphides.  In  view  of  the  fact  that  glass 
flasks  have  to  be  used  for  this  purpose,  it  seems 
desirable  to  devise  a  test,  in  addition  to  the  tests 
u.sually  carried  out,  to  determine  tlie  ability  to 
withstand  the  joint  action  of  alkali  chlorides  and 
sulphides. 

The  New  Jena  Gla.ss  examined  at  the  N.P.L. 
in  1910  possessed  in  a  very  high  degree  the  ability 
to  withstand  sudden  change  of  temperature. 
A  gla-ss  flask  filled  with  molten  paraffin  wax  at 
2o()°  C.  broke  when  placed  suddenly  in  water  at 
15°  C,  but  only  after  successfully  standing  such  a 
test  at  slightly  lower  temperatures. 

Another  question  which  is  engaging  attention 
is  gla-ss  for  miners'  lamps,  incandescence  lamp 
chimneys,  steam  gauge  tubes,  and  other  purposes 
in  which  a  gradient  of  temperature  is  established 
between  the  inside  an<l  outside. 

Analyses  of  some  of  these  are  given  in  tlie  follow- 
ing table  : — 

Analyses  of  lamp  glasses. 


51-26 

54-92 

70-78 

6-00 

1-28 

0-72 

tr. 

tr. 

6-52 

7-16 

0-82 

— 

tr. 

tr. 

tr. 

tr. 

tr. 

tr. 

27-54 

34-93 

— 

tr. 

2-08 

11-14 

2-67 

4-54 

4-74 

3-97 

— 

tr. 

0-20 

0-24 

0-99 

— . 

0-50 

— 

It  appeared,  however,   from  Hovestadt's  book 
on  glas.s,  and  other  information,  that  the  additional 


strength  of  the  German  glass  was  conferred  on  it 
in  great  measure  by  its  l\eat  treatment,  and  tests 
were  made  to  investigate  the  state  of  strain  in  the 
glass. 

For  this  purpose  the  following  glasses  were 
examined  : — 

(1)  .\  miner's  lamp  chimney  of  white  glass  of 
German  manufacture. 

('2)  A  miner's  lamp  chimney  of  yellow  glass  of 
French  manufacture. 

(3)  A  piece  of  "  Durax  "  tubing  as  used  for 
chemical  purposes. 

From  each  of  these  tubes  two  rings  of  about 
1  cm.  depth  were  prepared  by  making  transverse 
cuts  across  the  tulies  ;  the  plane  surfaces  of  the 
rings  were  optically  polisl\ed.  One  ring  of  each 
specimen  .had  a  piece  cut  out  so  that  the  ring 
was  free  to  spring.  Oilier  pieces  were  prepared 
for  the  determination  of  the  refractive  properties 
of  the  glasses. 

The  three  open  and  three  complete  rings  were 
examined  in  plane  polarised  light  for  strain. 
In  both  rings  of  the  French  glass,  and  in  the  open 
ring  from  the  German  lamp  chimney,  the  amount 
of  strain  was  negligible.  In  the  unbroken  ring 
from  tiie  German  chimney  there  was  very  decided 
strain.  Strain  was  also  present  in  both  rings  of  the 
Durax  glass,  the  unbroken  ring  of  this  material 
showing  much  more  pronounced  strain  than  any 
of  the  other  rings.  The  appearance  presented  by 
the  rings  when  examined  in  the  dark  field  is  a  very 
strong  and  sharp  black  circular  line  in  the  middle 
of  the  glass  with  a  decided  black  cross  upon  ib 
and  the  rest  of  the  ring  either  white  or  milky. 

The  character  of  the  strain  present  in  the 
unbroken  ring  from  the  German  chimney  was 
determined  by  distorting  the  ring  into  an 
elliptical  form  by  compression  between  two  points 
at  opposite  ends  of  a  diameter  of  the  ring  inclined 
at  45°  to  the  plane  of  polarisation.  By  this  means 
the  milkiness  couhl  be  made  to  disappear  entirely 
from  the  regions  about  the  diametral  plane 
perpendicular  to  the  line  of  compression,  but  the 
strain  in  the  neighbourhood  of  the  points  of 
compression  was  increased.  This  shows  that  the 
strain  is  relieved  by  an  increase  in  the  curvature, 
and  augmented  by  a  reduction  in  the  curvature  ; 
in  other  words,  the  inner  layers  of  the  ring  are  in  a 
state  of  tension,  and  the  outer  layers  in  a  state  of 
compression.  The  fact  that  in  the  open  ring  the 
strain  throughout  is  practically  entirely  relieved, 
suggests  that  these  chimneys  are  made  in  one 
operation,  and  not  by  the  combination  of  layers  of 
material  at  different  temperatures.  It  is  evident 
that  with  the  distribution  of  strain  in  the  cold  state 
indicated  above,  the  clitmney  will  tend  to  be 
relieved  of  strain  when  there  is  a  radial  temperature 
gradient  throughout  its  substance  with  the  outer 
surface  cooler  than  the  inner  sui'face. 

With  the  Durax  tubing  there  is  in  neither  ring 
freedom  from  strain.  In  the  open  ring  the  strain 
becomes  worse  on  altering  the  curvature  in  cither 
direction.  Perhaps  this  indicates  that  the  tube 
is  built  up  of  lavers  of  the  same  or  different 
materials,  but  brought  together  with  one  layer 
decidedly  cooler  than  another.  The  presence 
of  a  thin  white  band  in  the  substance  of  tlie  gla-ss 
may  also  indicate  that  the  tube  lias  been  built 
up  in  the  wav  suggested.  An  examination  of  all 
the  rings  in  "ordinary  light  showed  the  presence 
of  strijB  likely  to  prevent  the  formation  of  really 
sharp  spectrum  lines  in  the  determination  of  their 
refractive  properties.  This  expectation  was  fully 
borne  out  by  the  appearance  of  the  lines  in  the 
refractometer.  No  indication  was  obtained  that 
any  tube  consisted  of  more  than  one  type  of  glass, 
but  the  want  of  sharpness  in  the  lines  was  sufficient 
to  obscure  the  dill'erence  between  glasses  of  very 
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nearly   identical   optical    properties.     The   results 
obtained  in  these  measurements  are  as  follows  : — 


«D 

"c-''p 

•■ 

1--1705 
1-5748 
1-5156 

-00729 
•01313 

63-8 

43-8 

Durax  comhustion  tubing    . 

The  optical  f/lasses  which  resemble  the  above 
in  refractive  properties  are.  for  the  German 
chimney  one  of  the  new  '"  Fluor  Crowns."  for  the 
French  chimney  a  light  flint,  and  for  the  Durax 
lulling  a  hard  crown. 

F.xperiments  were  made  to  determine  possible 
variations  in  the  strained  condition  of  lamp 
chimneys  due  to  internal  heating  and  resulting 
temperature  gradient  across  the  glass. 

Coils  of  wire  were  wound  round  a  cylindrical 
metal  core,  the  whole  enclosed  in  asbestos  paper 
and  fitted  closely  (without  mechanical  strain) 
into  the  ring  of  the  chimney  examined.  A  thermo- 
couple was  introduced  between  the  lagging  and 
the  glass  to  enable  the  temperature  of  the  latter 
to  be  determined  on  the  passage  of  a  current 
through  the  heating  coil. 

French  chhrmey.  This  was  initially  without 
stram.  On  heating,  strain  was  found  to  develop 
progressively  as  the  temperature  rose,  and  there 
is  no  evidence  that  at  any  temperature  the  strain 
declines  to  a  minimum  again. 

German  chimney.  When  cool  and  at  uniform 
temperature  this  showed  very  decided  strain  in  the 
shape  of  a  central  ring  and  cross.  On  heating  up 
the  ring  the  strain  was  relieved,  but  the  glass  is 
never  entirely  freed  from  the  strain  as  evidenced 
by  a  complete  absence  of  the  stauroscopic  figure. 
The  tendency  is  rather  for  the  central  dark  ring 
to  move  outwards  and  to  be  replaced  eventually 
by  another  ring  moving  out  from  the  inner  surface 
of  the  glass  ring.  There  is  nevertheless  a  decided 
minimum  effect,  i.e..  minimum  strain,  obtained 
when  the  temperature  of  the  inner  surface  of  the 
glass  ring  is  about  150'  C.  (±20").  The  tempera- 
ture gradient  across  the  glass  is  such  that  in  the 


steady  state  the  temperatiu'e  of  the  outer  surface- 
of  the  lamp,  corresponding  to  the  above  internal 
temperature,  is  roughly  70%  within  the  same 
limits  of  accxiracy.  Excessive  heating  above  these- 
limits  results  merely  in  producing  a  more  pro- 
nouncerl  strain.  A  further  chemical  analysis 
confirmed  the  view  that  the  German  miners' 
lamp  chimney  is  of  a  single  material. 

The  incandescence  lamp  chimneys  are  very  tliin 
and  optical  examination  is  not  possible,  but  it 
appears  fairly  certain  that  in  their  case  also  th& 
extra  strength  is  attained  by  some  process  whereby 
the  outside  is  chilled  before  the  interior  cools  down. 
It  seems  possible  also  that  the  extra  heat-resisting 
qualities  of  certain  beakers,  flasks,  etc.,  of  German 
glass  may  be  due  to  the  converse  process,  the 
interior  being  cliilled  previously  to  the  exterior. 
AU  these  glasses  appear  to  be  of  the  borosilicate 
type,  such  as  is  used  for  the  well-known  thermo- 
meter glass  59"',  but  with  somewhat  more  boric 
anhydride  :  the  chemical  glass  contains  zinc  oxide,, 
which  is  absent  from  the  thermometer  glass. 


Obituary. 


JOHN  NORTHING. 

The  Society  has  lost  one  of  its  original 
members  by  the  death,  on  Feb.  17th.  of  Mr. 
John  Northing,  of  Wicklow.  He  was  one  of 
the  now  rapidly  diminishing  number  of  chemists 
of  the  Liverpool  and  Widnes  district  who  joined 
together  and  formed  the  nucleus  of  this  Society. 
For  some  years  he  was  engaged  with  the 
Runcorn  Soap  and  Alkali  Co.  and  with  INIessi-s. 
\^'igg  Bros,  and  Steel  of  Runcorn  ;  later  he 
crossed  to  Ireland  to  manage  the  works  of 
Messrs.  Boyd  and  Co.,  of  Dublin,  and  for  the 
past  21  years  he  was  General  Manager  of  the 
Dublin  and  Wicklow  ^lanure  Co. 
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Patents. 

Gases  and  vapours  ;     Metallic  heels  or   layers  for 

separating     impurities    from [or    for     con- 

densinq  /ar].     H.  A.  A.  J.  Lelarge,  Paris.     Eng. 
Pat.  10,394,  Apr.  27,  1914. 

The  gas  is  passed  through  a  casing  packed  with 
metal  strips  wound  in  helical  coils  and  coated  with  a 
viscous  liquid,  the  coils  in  alternate  layers  being  at 
right  angles.  The  apparatus  may  be  used  for 
separating  oils  from  exhaust  gases  or  steam,  or 
for  condensing  tar. — W.  F.  F. 

Calcining    kilns.     J.    A.    Owen,    Banbury.     Eng. 

Pat.  14,959,  June  23,  1914. 
A  CH.\MBER  formed  in  the  foundations  of  the  kiln 
is  supplied  with  a  forced  draught  of  air  through 
several   radial   channels.     Above   the   chamber   is 
a  perforated  cone  which  projects  upwards  into  the 


kiln.  The  discharge  openings  at  the  base  of  the 
kiln  are  provided  with  shoots  and  with  doors  or 
dampers,  so  that  the  forced  draught  may  be 
supplemented  by  natural  draught. — W.  H.  C. 

Gases  ;    Method  of  separating .     H.   D.   Gue, 

New  York.     U.S.  Pat.  1,123,867,  Jan.  5.  1915. 
Date  of  appL,  Dec.  11,  1913. 

A  MIXTURE  of  gases  of  different  densities  is  formeil 
into  a  vortex,  which  is  revolved  at  a  high  velocity. 
The  mixture  is  supplied  to  the  vortex  at  about 
the  same  velocity  as  that  at  which  the  latter  is 
revolving,  and  the  heavier  and  lighter  gases  are 
A^-ithdrawn  respectively  from  the  peripheral 
portion  and  the  central  portion  of  the  vortex. — A.S. 

Filter-press  plate.     R.  Haag.     Ger.  Pat.  276,806, 
Sept.  26,   1913. 

The  lug  projecting  from  the  periphery  of  the 
plate  (see  fig.)  is  provided  with  a  groove,  c,  for 
the    packing   rin^   and   with   radial    channels,    c. 


Vol.  XJLXIV.,  No.  a.] 


Cull*.— FUKL;  GAS;  .\11NER.\L  OILS  AND  WAXES. 


213 


loadini;  from  the  central  oponinj;,  /,  (o  tlic  intoi-ior 
of    the    piv-is.     The    liiji    is    iiiade    as   a    scparaf'- 


Ecaporalinii    njiparatiin  ;     Midfiplr-slaije  ■ 


roncenlric    luiiporatiny    and    (lixtillini/    chambers. 
().  Schuieisser.    Ger.  Pat.  27«,952,  Jan.  12,  1913. 

Sevehal  evaporators,  6,  f,  arc  arranged  within  a 
vessel,    a,   which  acts  as  the  last  "effect"  of  the 


casting  litting  exactly  in  a  recess  in  the  periphery 
of  the  plate,  the  whole  being  encased  with  vulcanite. 

—A.  S. 

Slimes,  vinasse.  and  similar  materials;    Apparatus 

for     dehydratiixi .     K.     Techen.    Ger.    I'at. 

278,258,  Sept.  IC,  1913. 

A  DRUM  with  perforated  periphery  over  which 
filtering  cloth  is  stretched,  and  the  interior  of 
which  is  connected  with  a  suction  device,  is  rotated 
whilst  dipping  into  the  material.  The  perfora- 
tions open  into  grooves  formed  in  the  outer  surface 
of  the  drum,  and  the  perforated  wall  has  raised 
portions  at  the  ends.  The  filtering  cloth  is 
strett-hed  over  these  raised  portions  and  c.lampeil  by 
the  imperforate  end  walls  of  the  drum,  thus  serving 
jis  packing  mat^-rial  for  the  joints.  (In  applying 
suction,  the  filtering  cloth  is  drawn  in,  forming  a 
trough  of  U-shaped  section. — A.  S. 

Separating  undissolved  substances  from  liquids  and 
simultaneously  dryinq  them.  F.  Berghauer.  Ger. 
Pat.  278,883,  Sept.  20,  1913. 

A  nguiD  containing  undissolved  solids  in  sus- 
pension, e.g.,  slime,  is  passed  througli  a  hollow 
rotating  drum,  the  walls  of  which  are  made,  in 
part  or  entirely,  of  filtering  material.  The  di-um 
is  mounted  in  a  casing  divided  into  two  compart- 
ments by  longitudinal  partitions  extending  from 
its  inner  surface  to  the  periphery  of  the  drum.  Air 
or,  preferably,  hot  waste  gas  is  drawn  into  one 
compartment,  then  through  the  peiTneable  wall  of 
the  drum,  first  inwards  and  tlien  outwards,  and 
out  through  the  other  compartment.  The  cvuTent 
of  gas  serves  to  draw  the  liqiiid  through  the 
liltering  material,  to  dry  the  deposited  solids,  and 
to  clean  the  filtering  material. — A.  S. 


heating  surfac'e  and  fax.'ilitate  cleaning.  By  this 
.Trrangeuient  the  niunlier  of  ett'ects  can  l)e  increased 
without  a  corrcsjuinding  increase  in  tlie  surfaces 
from  which  loss  of  heat  by  radiation  occurs.  To 
increase  tlie  lapacif y  of  the  apparatus,  the  number 
of  smaller  evaporators  within  the  large  vessel  may 
be  increased,  or  an  evaporatiu-  consisting  of  one 
evaporating  and  one  distilling  chamber,  as  at  b, 
may  Ije  replaced  by  one  containing  several  con- 
centric evaporating  and  distilling  cliambcrs,  as 
at  c. — A.  S. 

Distilling  column.    X.  Gasser.     Ger.  I'at.  278.257, 
Sept.   18,   1913. 

The  apparatus  consists  of  vertical,  tubular 
chambers  arranged  side  by  side,  with  intermediate 
heating  elements,  and  it  is  divided  into  sections 
connected  together  by  flanged  joints  and  mounted 
on  rails,  so  that  any  section  can  be  readily  removed 
to  be  cleaned,  i-epaired,  or  replaced. — A.  S. 

Evaporating  apparatus.  K.  Kuhnke,  Leverkusen, 
Germanv,  Assignor  to  Svnthetic  Patents  Co., 
Inc.,  New  York.  U.S.  Pat.  1,120.491,  Jan.  20, 
1915.     Date  of  appl.,  Aug.  14.  1913. 

See  Eng.  Pat.  15.024  of  1913  ;    this  J.,  1914,  120. 

Apparatus  for  raislni/  liquids,  especialli/  sulphuric 
acid.     Ger.  Pat.  279,074.     See  Vll. 

Ej-prcssing  oil.  juiie.  or  fluid  from  seeds,  mils,  fruit, 
fish,  etc.,  and  producing  shaped  blocks  from  plastic 
materials  and  the  like.     Eng.  Pat.  501.      Sec  XII. 


Apparatus  for  separating  emulsions,  especially  ft 
scparolimi  fat  from  glue  solution.  Ger.  Pat 
277,281  and  278,891.     Sec  XV. 


icith 


apparatus,  their  lower  ends  projecting  below  the 
base  of  the  lai'ger  vessel,  in  order  to  obtain  a  larger 


„  for 
Pats. 


IlA— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Coal;    Analysis    of ,  icith    phenol    as    solvent. 

S.  W.  Parr  and  H.  F.  Hadley.  Illinois  Univ. 
Exp.  Stat.,  Bull.  76.  J.  Gas  Lighting,  1915,  129, 
260. 

By  treatment  with  phenol  at  110"  C.  for  20  brs.  in 
an  atmosphere  of  carbon  dioxide.  35 — 40%  of  the 
coal  substance  was  extracted  from  high-volatile 
coals  (Vermilion  County),  and  20 — 30%  from  low- 
volatile  coals  (Williamson  Co.,  U.S.A.).  In  each 
case  the  residue  was  non-coking,  the  extract  con- 
taining the  coking  const itments  and  the  greater 
proportion  of  volatile  matter.  Both  residue  and 
extract  absorbeil  oxygen  anil  water  readily  from 
the  air  at  ordinary  temperature,  the  residue  showing 
the  greater  avidity  :  the  oxygen  absorbed  is 
regarded  as  chemically  combined.  Coal,  extract, 
and  residue  were  practically  the  same  in  elementary 
composition  ;  the  gases  obtained  by  destructive 
distillation  of  the  three  materials  were  also  of 
similar  composition.  Oxidation  was  found  to 
decrease  the  proportion  of  volatile  matter  obtain- 
able from  coal,  residue,  ami  extract,  and  also  the 
amount  of  material  removable  from  coal  by  solu- 
tion in  phenol.  Xo  chemical  change  was  observed 
either  in  the  phenol  itself  or  in  the  components 
of  the  coal.— W.  E.  F.  I'. 


Corrections    in- 


G.    N. 
(See  also 


Bomb    calorimctry 

Huntly.     Analyst,  1915.  40,  41—48 
this  J.,  1910,  917—921.) 

Corrections  are  considered  under  the  following 
headings: — Thennomctcr  tube  (calibration).  If  a 
good  thermometer  be  used  without  a  calibration 
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table,  the  errors  may  amount  to  one  unit  of 
division  {i.e.  001°  with  a  thermometer  reading 
to  001°).  Fuse.  The  use  of  thick  wires  and  high 
voltages  should  be  avoided.  The  heats  of  fusion 
and  combustion  of  the  fine  platinum  wire  {0002  in. 
diam.)  and  cotton  thread  ordinarily  used  amount 
to  about  5  and  20  calories,  respectively.  Cooling. 
The  Regnault-Pfaundler  correction  should  be 
applied  for  accurate  work.  This  expression  (which 
is  the  only  formula  taking  into  account  errors  due 
to  evaporation  from  the  calorimeter  vessel  and  the 
heat  evolved  by  the  friction  of  the  stirrer)  repre- 
sents the  approximate  integration  of  the  time- 
temperature  curve  and  may  be  much  simplified, 
without  loss  of  accuracy,  by  adjusting  tlie  experi- 
mental conditions  so  that  curves  of  similar  shape 
are  always  obtained  ;  the  shape  of  the  curve 
depends  on  (1)  the  heat  conductivity  of  the  walls 
of  the  bomb,  which  is  constant  for  a  given  instru- 
ment, (2)  the  rate  of  stirring,  which  is  the  pre- 
dominant factor  and  may  be  made  constant 
(preferably  120  oscillations  per  min.),  and  (3)  the 
velocity  of  combustion,  which  for  coals  in  the 
same  state  of  aggregation  (i.e.  briquetted  or  not), 
or  for  oils  and  pure  organic  substances,  inay  be 
regarded  as  practically  constant.  Temperature 
coefficient.  Correction  should  be  made  for  changes 
in  the  water  equivalent  of  the  apparatus  (unless 
used  in  a  constant-temperature  chamber)  and  also, 
when  a  thermometer  of  the  Beckmann  type  with 
variable  zero  is  used,  for  variations  in  the  value  of 
the  degree  with  temperature.  These  corrections 
are  conveniently  combined  by  determining  the 
water  equivalent,  at  regidar  temperature-intervals, 
by  combustion  of  a  pure  substance,  preferably 
benzoic  acid.  Sulphur  and  nitric  acid.  In  the 
usual  method  of  determining  this  correction  (titra- 
tion of  total  acidity,  followed  by  precipitation  with 
barium  chloride),  the  acid  solution  obtained  in  an 
enamel-lined  bomb  provided  with  a  lead  washer  is 
liable  to  contain  minute,  transparent  particles  of 
enamel  and  appreciable  quantities  of  lead  nitrate 
and  sidphate.  Errors  due  to  the  presence  of  these 
substances  may  be  avoided  by  boiling  the  acid 
solution  with  a  measured  excess  of  standard 
sodium  carljonate,  filtering,  titrating  back  with 
standard  acid,  and  then  precipitating  with  barium 
chloride.  The  usual  practice  of  subtracting  22-5 
calories  for  each  1  %  S  found,  is  based  on  the 
assumptions  that  the  sulphur  is  completely 
oxidised  to  sulphur  trioxide  in  the  bomb,  and  that 
in  practice  the  sulphur  in  the  fuel  is  converted 
entirely  into  sulphur  dioxide  ;  the  first  assumption 
is  substantially  accurate  but  the  second  is  not. 
Heat  loss  by  evaporation.  This  error  is  eliminated 
by  the  Regnault-Pfaundler  correction,  but  not  in 
methods  of  adiabatic  calorimetry  unless  the 
calorimeter  vessel  is  enclosed  in  an  airtight  manner. 
Incomplete  combustion.  The  large  fused  globules 
of  ash  produced  by  the  combustion  of  some 
(briquetted)  coals  in  the  bomb  almost  invariably 
contain  enclosed  particles  of  unburnt  carbon  ;  the 
latter  should  be  determined  by  combustion  of  the 
powdered  ash  with  lead  chromate  and  potassium 
bichromate,  and  allowed  for.  Results  should  not 
appear  to  indicate  a  greater  degree  of  accuracy 
than  that  warranted  by  the  experimental  condi- 
tions ;  with  uncaUbrated  thermometers  reading  to 
0-005°,  for  example,  errors  of  200  B.Th.U.  per  lb. 
are  quite  possible  ;  under  the  best  conditions, 
having  regard  to  the  possibilities  of  constant  and 
other  errors,  closer  agreement  than  30  B.Th.U. 
between  duplicate  determinations  on  orcUnary  fuels 
must  be  regarded  as  accidental. — ^W   E.  F.  P. 

Gas;    Fractional    combustion    of over    copper 

oxide.     E.    Terres    and    E.    Mauguin.     J.    Gas 
Lighting,  1915,  129,  257—258. 

Hydrogen  is  oxidised  almost  completely  at  250° — • 
300°  C,  and  dry  carbon  monoxide  to  the  extent  of 


90 — 94%  at  305°  C.  by  copper  oxide  ;  mixtures  of 
hydrogen  and  carbon  monoxide  in  approximately 
equal  quantities  are  completely  oxidised  at  300°  C. 
Owing  to  deposition  of  carbon  on  the  copper  oxide, 
the  combustion  of  heavy  hydrocarbons  (acetylene, 
ethylene,  and  benzene)  is  incomplete  at  300°  C, 
even  in  the  presence  of  hydrogen.  Methane  begins 
to  oxidise  at  310°  C.  (slightly  lower  in  prefeaice  of 
hydrogen)  and  is  completely  oxidised  at  a  red 
heat,  when  in  high  proportion  in  the  mixture,  but 
only  partly  when  in  quite  small  proportion  ; 
hydrogen  lias  no  influence  on  the  combustion  of 
methane  at  a  red  heat.  Mixtures  containing 
hydrogen,  carbon  monoxide,  and  methane  in  the 
approximate  proportions  of  1:1:2,  respectively, 
can  be  separated  quantitatively  by  fractional 
combustion  by  copper  oxide  at  300°  C,  but  this 
method  is  not  applicable  to  mixtures  of  carbon 
monoxide  and  methane  alone. — W.  E.  F.  P. 

Acetylene ;  Action  of upon  metals.  H.  Reckleben. 

and  J.  Scheiber.  Chem.-Zeit.,  1915,  39,  42. 

Op  a  series  of  metals  and  alloys  including  zinc 
powder,  tin  powder,  lead  filings,  iron  powder, 
copper  powder,  nickel  powder,  brass,  tombac,  Ger- 
man sUver,  phosphor-bronze,  aluminium-bronze, 
bronze,  type-metal,  and  solder,  none  was  affected 
by  the  continuous  passage  of  pure  dry  acetylene 
during  20  months ;  witli  pure  moist  acetylene  nickel 
increased  in  weight  by  0-9%  and  copper  by  1-6%. 
During  the  same  period  the  unpurified  moist  gas 
(generated  from  commercial  carbide)  had  no 
appreciable  action  on  tin,  tombac,  German  silver, 
aluminium-bronze,  tj^pe-metal,  or  solder ;  zinc, 
lead  and  brass  gave  increases  in  weight  of  0-4% 
to  0-9%,  iron  6-4%,  bronze  6%,  and  phosphor- 
bronze  14-4%.  In  six  months  copper  powder 
had  completely  blackened  and  increased  in  weight 
by  92%  ;  copper  foil  showed  an  increase  of  80% 
after  12  months  ;  acids  acted  upon  the  material 
producing  traces  of  hydrogen  sulphide  but  no 
acetylene,  and  the  black  residue  resembled  the 
carbonaceous  product  obtained  by  the  action  of 
acetylene  on  copper  salts.  A  very  similar  deposit 
has  been  observed  in  copper  tubes  employed  in 
acetylene  installations.  In  no  case  were  explosive 
substances  produced.  It  is  suggested  that  metal 
tubes,  etc.,  subjected  to  continuous  contact  with 
acetylene  should  be  coated  with  nickel  or  tin. — J.R. 

Inflammable  vapours  and  air  ;    Speed  of  ignition  of 

mixtures  of .    M.  Hofsiiss.  Karlsruher  Chem. 

Ges.,  July  10,  1914.    Chem.-Zeit.,  1915,  39,  64. 

Mixtures  of  air  with  the  vapours  of  pentane, 
hexane,  benzene,  gasoline,  and  benzine,  respectively, 
were  tested,  the  speed  of  ignition  being  ascertained 
by  determining  the  surfac^area  of  the  inner  cone  of 
the  flame  (see  Ger.  Pat.  272,705  ;  this  J.,  1914,  685). 
It  was  found  that  the  variation  of  the  speed  of 
ignition  with  changes  in  the  relative  proportions  of 
inflammable  vapour  and  air  could  be  represented 
by  a  curve,  wliich  had  a  characteristic  form  for 
each  different  mixture  and  passed  through  a 
maximum.  The  maximum  speed  of  ignition 
was  liigher,  the  lower  the  boiling  point  of  the 
liquid  from  which  the  vapour  was  derived. — ^A.  S. 

Petroleum  industry  ;   Continuous  and  discontinuous 

refining  in  the .    K.  Mahr.    Z.  angew.  Chem., 

1915,  28,  20—22. 

In  the  continuous  refining  process  adopted  in 
many  works  for  the  lighter  petroleum  fractions, 
the  petroleum  is  passed  through  a  series  of  six  to 
eight  lead  and  four  to  five  iron  cylinders  which  are 
half  filled  with  concentrated  sulphuric  acid  and 
5%  sodium  hydroxide,  respectively.  The  oil  is 
obtained  in  a  state  of  fine  division  by  the  use  of 
sieve-plates  or  a  coarse  lump  packing.  Crude 
benzine,  containing  little  unsaturated,  sulphuretted. 
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oroxyROimteil  impurities,  may  l)eelToclively  refined 
in  tliis  way  ;  but  the  lieavier  anil  less  p\iro  fractions 
should  lie  ti'eat«'d  aieording  to  the  discontinuovis 
process,  in  which,  hy  means  of  mechanical  stirring, 
a  much  more  thorough  mixing  is  achieved. — J.  K. 

Gilsonite  from  the  Philippines.     Ch.  of  Comni.  J., 
Manh,    1VU5. 

.\  DEPOSIT  of  uintaito  or  pilsonite  has  been 
discovered  a  few  miles  inland  from  the  west  coast 
of  the  island  of  l.eyte.  near  the  iiorlherii  end  of 
the  islan<l.  Tlie  deposit  is  said  tii  lie  between  the 
towns  of  Villaba  and  Leyte.  The  occurrence  is 
described  as  a  vein  or  bed  outcropping  with  a  i 
thickness  of  several  feet  across  the  floor  of  a  gully, 
and  appivrently  dipping  into  the  hills  on  either 
side  at  an  angle  of  40 '.  Near  the  outcrop  there  is 
.a  petroleum  seep  from  which  a  lieavy  oil  escapes 
in  small  <|uantity.  The  following  analysis  of  a 
representative  s,ample  of  the  deposit  is  supplied 
by  the  IJureau  of  .Science  of  the  Philippine  Islands  : 
t^haraoter,  solid  and  brittle  ;  coloiu',  didl,  brownish 
black  ;  fracture,  perfect  conchoidal  ;  liardness,  2  ; 
sp.  gr.,  102();  penetration  at  25"  C,  (i°  ;  loss  of 
weight  at  11)3'  C.  for  five  hours,  3-28%  ;  total 
bitumen  (soluble  in  CSj),  93-79%  ;  organic  in- 
soluble, 1  ",o  ;  mineral  matter,  5'21  "„  ;  fixed  carbon, 
7-08%.  It  is  considered  equal  to  the  gilsonite 
that  sells  for  £2  to  £4  per  ton  in  the  American 
market. 

Use    of  carbide    shtd/je    in    bidhling.     Schumann. 
;^'ce  IX. 

Patents. 

Briquettes;      Manufacture    of and    apparatus 

therefor.  J.  .Vrmstrong,  London.  Eng.  Pat. 
1188,  Jan.  16,  19U. 

TuE  material,  mixed  with  a  landing  medivim  such 
as  tar,  Ls  charged  from  a  hopper  of  V-section 
into  two  endless  chains  of  moulds,  travelling  in 
opposite  directions.  When  the  moulds  are  filled, 
the  two  chains  converge  and  are  pressed  and 
clamped  togetlier.  They  then  pass  downwards 
through  a  heated  vertical  tunnel,  and  on  emerging 
from  this  the  clamps  are  released,  the  chains 
diverge,  and  the  moulds  are  emptied.  The 
briquetting  operation  is  thus  performed  automatic- 
ally and  continuously,  out  of  contact  with  air.  and 
under   pressure    of   the   expanding   material. 

— W.  F.  F. 

Carbonaceous  fuel.  W.  II.  .AJdricli,  Pasadena, 
CaL  U.S.  Pat.  1.121,382,  Jan.  12,  1915. 
Date  of  appl.,  Fob.  20,  1912. 

The  compressed  carbonized  product  of  a  mixture 
of  gas  retort  carbon  and  asphaltic  oil. — W.  F.  F. 

Agglomeration    of   materials    in    poicder    or    small 

fragments,     especialh/    coal  ;       Process     of . 

E.  .\I.  lleckel.  First  .\ddition,  dated  Feb.  14, 
1914,  to  Fr.  Pat.  439,005,  Jan.  20,  1912  (see  this 
J.,  1912,  710). 

A  PASTE  of  starch  and  water  acidified  with  sul- 
phuric acid  is  used  as  an  agglomerant  instead  of 
glucose. — W.  H.  C. 

Briquettes  of  anthracite,  coke,  lignite,  etc.  ;  Manu- 
facture   of  smokeless .     A.    Exbrayat.     Fr. 

Pat.  470,949,  June  28,  1913. 

Sl'LWVKED  is  l)oiled  with  caustic  soda  solution 
and  a  little  coal  tar  is  a<lded  to  prevent  fermenta- 
tion and  an  oxygen-yieKling  compound  to  prevent 
production  of  smoke  on  l)urning.  The  pasty 
mass  thus  obtained  is  used  a-s  an  agglomerant 
in   the   manufacture   of   fuel   and   ore   briquettes. 

— W.  H.  C. 


Coke-ovens  ;      Horizontal  ■ 


■  with    vertical    fiuca. 


Soc.   Fi-anco-Belge  do  Fours  k  Coke.     Fr.  Pat. 

470,873,  Feb.  7,  1914. 
The  air  is  preheated  by  the  waste  gases  in  a 
regenerator  composed  of  a  system  of  Ihu's  through 
which  the  air  and  gas  flow  in  parallel  l>ut  opposite 
directions  without  any  reversal  of  current.  Tie 
heating  gas  enters  the  top  of  the  vertical  he.atirg 
flues  from  .a  common  main  and  is  distiilniteil  at 
ilifl'erent  levels  where  it  meets  tlii'  lieatcd  air. 
Tlie  latti'r  passes  upwards  through  vertical  air 
ilues  and  enters  the  heating  flues  through  ports 
incHued  downwards.  The  air  receives  a  pre- 
liminary heating  in  a  tubular  heater  tlirough 
which  the  partially  cooleil  waste  gas  from  the 
regenerators  passes.  Blast  furnace  or  producer 
gas  preheated  in  a  similar  manner  to  the  air  may 
l)e  used  iirstead  of  coke  oven  gas  for  heating  the 
ovens.— VV.  H.  C. 

Retorts  ;     Vertical  - 


-for  carbonising  coal  or  the 
like.  A.  i\lcl).  Duckliam.  Ashtea<l,  .Surrey. 
Eng.  Pat.  17,007,  July  25,  1914. 

Ports  for  the  escape  of  gases  are  arranged  at 
different  levels,  and  open  into  a  flue  which  may  be 
divided,  by  dampers,  into  compartments,  each 
having  an  off -take  and  communicating  \\ith  one 
or  more  ports.  Heating  or  cooling  flues  similarly 
divided  into  compartments  may  be  arranged  on 
either  side  of  the  collecting  flue. — W.  F.  F. 

Vertical    retorts  for   carbonising   coal   or   the    like; 
A pparatus  for  dischargiiig .      A.  McD.  Duck- 
ham,     Ashtead,     Surrey.       Eng.     Pat.     17,668, 
July  25,  1914. 
To  discharge  continuously  a  retort  in  which  the 
charge   is   subjected   to   mechanical  pressure,   the 
retort  is  provided  in  the  known  manner,  at  the 
bottom,  with  an  extension  having  a  curved  wall. 
Immediately    beneath    this    is    an    endless    chain 
belt   travelling   on   two   rollers,   which   discharges 
the  coke  into  a  gas-tight  hopper. — W.  P.  F. 

Lignite  and  coal  together  ;   Process  for  the  carbonisa- 
tion of .     W.  Roderand  A.  I'eust.     Ger.  Pat. 

278,145,  Dec.  21,  1913. 

Finely-divided  lignite  is  added  to  from  ten  to 
twenty  times  its  weight  of  coal  and  the  mixture 
carbonised. — A.  S. 

Gas-producers  ;   Air  grates  for  - 


.  A.  W.  Dixon, 
W*.  H.  Pearson,  and  J.  Brown  and  Co.,  Shetlield. 
Eng.  Pat.  28,742  of  1913  ;  date  of  appl.,  June  12, 
1914. 
The  upper  part  of  the  grate  is  rotated  upon  the 
lower  fixed  part  and  is  provided  at  its  periphery 
with  lugs  or  projections  which  break  up  the  ash 
and  clinker. — W.  H.  C. 

Producer  or    the    like ;     Apparatus  for    aiding    the 
operation  of  clinkering  a .     A.  McD.  Duck- 
ham,   Ashtead,   Surrev.     Eng.  Pat.    1345,   Jan. 
17,  1914. 
A  TEjn»ORARY  grate  formed  of  bars  connected  by 
a  crosshead  slides  on  rails  mounted  on  a  wheeled 
carriage  and  is  thrust  into  the  clinker  l)y  a  hydraulic 
ram,  which  may  be  the  ram  of  a  mechanical  poker 
moimted    on    the    same    carriage    and    used    for 
breaking  the  clinker.     The  grate  may  be  recipro- 
cated during  its  forward  movement  l)y  the  alter- 
nate compression  and  release  of  helical  springs,  and 
the  grate  bars  may  be  water-cooled. — \V.  F.  F. 

Gas-producer.  H.  F.  Wallmann,  Assignor  to  A., 
W.  R.,  and  11.  H.  Wallmann,  Chicago,  111. 
U.S.  Pat.  1,125,919,  Jan.  19,  1915.  Date  of 
appl.,  July  20,  1908. 

In  a  down-draught  gas-producer,  raw  fuel  is  fed 
into   a   distillation   conduit,   mounted   above   the 
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producer  chamber  and  heated  by  tlie  hot  gases  from 
the  latter  :  steam  is  passed  mto  the  conduit  and 
the  distillation  products,  together  with  steam  and 
air,  are  passed  into  the  producer  chamber,  into 
wliich  the  fuel  residue  also  falls  by  gravity.  The 
gas  from  the  producer  passes  through  a  passage 
surrounding  the  distillation  conduit  on  its  wav  to 
theoutlet.— W.  F.  F. 

Gas  ;     Process    of    manufaciitring .     B.     van 

Steenbergh.  Goshen.  X.Y.     U.S.  Pat.  1.124.364. 
Jan.    12.    1915.     Date  of   appl..   May   C.    1911. 

A  GAS  witli  a  high  content  of  illuminants  of  the 
define  series,  is  obtained  by  passing  hydrocarbon 
oil  or  vapour  over  a  refi-actory  material,  and  a 
catalytic  agent  heated  electricallv  from  within, 
to  800"— 850°  F.  (about  430^— 460°  C).  It  may 
be  mixed  with  gas  obtained  by  passing  steam  and 
oil  vapour  over  a  refractory  body  and  a  catalytic 
agent  heated  to  a  temperatin-e  sufficiently  liigh 
to  decompose  the  steam. — W.  F.  F. 


Carbiirelted  irafer-gas :  Manufacture  of  - 


O.B. 

Evans.  Assignor  to  The  United  Gas  Improve- 
ment Co..  Philadelphia.  Pa.  U.S.  Pat.  1.125.676. 
Jan.  19,  1915.    Date  of  appl..  Feb,  20,  1912. 

TiTE  "  blows  "  of  producer  gas  and  "  runs  "  of  lilue 
(\mcarburetted)  water-gas  are  passed  successively 
in  opposite  dii-ections  through  the  carburetting 
chamber.  The  water-gas  is  carburetted  alternately 
at  different  points  in  "the  chamber,  and  the  pro- 
ducer gas  is  burnt  alternately  at  points  opposite  I 
those  at  which  the  previous  carburation  was  j 
effected,  the  combustion  products  and  carburetted 
water-gas  being  withdrawn  alternately  at  opposite 
ends  of  the  chamber. — W.  F.  F. 

Coke-oven  gas  ;    riilisation  of and  fhe  recovery 

of  by-products  [ammonium  nitrate]  therefrom.  T. 
Twynam,  Redcar.  Eng.  Pat.IS20.  Jan.  23.  1914. 
The  excess  of  gas  which  is  not  required  for  the 
coke-oven  plant  is  converted  first  into  mechanical 
and  then  into  electrical  energy.  The  electrical 
energy  so  obtained  is  utilised  to  produce  nitric  acid 
from  the  air  and  the  nitric  acid  is  used  to  absorb 
the  ammonia  contained  in  the  crude  coke-oven 
gases  to  produce  ammonium  nitrate. — W.  H.  C. 

Oils  or  spirits  for  use  in  internal  co7nbusfion  engines  ;    ' 

Production     of .     B.     O.     Jenkins.     BristoL 

Eng.  Pat.  3899,  Feb.  14,  1914. 

A  DISTILLATE  from  coal  tar  or  coke  oven  tar,  e.g. 
benzol  or  naphtha  (25.  33.  or  50  "o).  is  mixed  with  a 
volatile  alcohol  {e.g.  74.  66.  or  49%  of  ordinary 
alcohol)  and  about  1  "o  of  camphor,  and  the  mixture 
distilled  to  obtain  a   fuel  of    high    flash-point. 

— C.A.  Vl. 

Hydrocarbons  or  the  like  :  Manufacture  of  light -. 

P.  Sabatier  and  A.  Jlailhe,  Toulouse,  Assignors 
to  Soc.  des  Raffineries  Catalvtiques  des  Petroles 
et  Hydrocarbures.  Paris.     U.S.  Pat.  1.124.333, 
Jan.   12.   1915.      Date  of  appl..  Mar.  31,   1914. 
I,IGHT  hycU'ocarbon  oils,  boiling  below  300°  C.  are 
obtained  by  passing  the  vapoiu's  of  heavy  hydro- 
carbons over  a  metallic  catalyst  (nickel) .  maintained 
by  means  of  an  electric  current  at  a  temperature 
of  300"  (_".  to  red  heat.     The  catalyst  may  be  in  a 
fine  state  of  division  and  in  contact  with  an  electric- 
ally conductive  metallic  substance. — C.  A.  M. 

Oils  from  natural  oil-bearing  earths    or    the    like  ; 

E.rtraction   of .     E.    Kaufmann.     Ger.   Pat. 

278,279,  Sept.  14,  1913. 

The  extraction  vessel  is  fitted  with  a  sieve  and  the 
earth  is  kept  in  circulation  bv  means  of  a  screw  or 
the  like,  which  forces  it  upwards  through  the  sieve 


into  the  superincumbent  solvent.  An  agitator 
rotates  in  the  layer  of  solvent  above  the  sieve,  and 
one  or  more  other  agitators  may  be  provided  to 
mix  tlie  earth  and  solvent  below  the  sieve.  By 
the  method  described  it  is  possible  to  treat  satis- 
factorily calcareous  or  argillaceous  earths  which 
cake  when  brought  in  contact  with  a  solvent  for 
the  oil.— A.  S. 

Lubricant    [cylinder   oil]  ;     Production   of  a   highly 

viscous  — .     Zeller    und    Gmelin.     Ger.    Pat. 

278.956,  Sept.  20,  1913. 

Petroleum  pitch  is  extracted  with  a  volatile 
solvent,  such  as  benzene,  chloroform,  or  benzine 
or  other  light  hydrocarbon  oil.  the  extract  is  puri- 
fied in  the  usual  way  with  sulphuric  acid  and  alkali, 
washed  with  water,  and  the  solvent  distilled  off. 
A  liquid  cvlinder  oil  is  obtained  ha^-ing  a  viscosity 
of  20°  (Ehsler)  at  100°  C.  and  a  flash  point  of 
310°— 315°C.— A.  S. 

Peat  or  other  subsfayices  ;  Removal  of  moisture  from 

.     T.  Rigby,  Dumfries.  Scotland,  Assignor 

to  Wetcarbonizing.  Ltd.,  London.  L^.S.  Pat. 
1.124.954,  Jan.  12,  1915.  Date  of  appL.  Mav 
15.  1912. 

See  Eng.  Pat.  16,958  of  1911  ;   this  J.,  1912, 1114. 

Oven  for  generating  gas  and  producing  coke.  H. 
Koppers.  Essen.  Germanv.  Assignor  to  H. 
Koppers  Co..  Chicago.  lU.  "U.S.  Pat.  1,125.345, 
Jan.  19.  1915.    Date  of  appl..  July  28,  1913. 

See  Fr.  Pat.  460,517  of  1913  ;   this  J.,  1914,  68. 

Motor  spirit  from  heavy  hydrocarbons  ;   Production 

of .     W.   A.   HaU.   New   York.     Eng.   Pat. 

24.491,  Oct.  28,  1913. 

See  Fr.  Pat.  467,381  of  1914  ;    this  J.,  1914.  853. 

Process  of  refining  [hydrocarbon]  oils.     U.S.  Pat. 
1,123,422.     See  III. 

Manufacture  of  ammonium  sulphate  from  dislillation 
gases.     Ger.  Pat.  277,379.     See  VII. 

Saturator  for  the  production  of  ammonium  sulphale 
from  distillation  gases.  Ger.  Pat.  279,134.  SeeXW. 

Gas-analysis    apparatus.        U.S.    Pat.     1,124,432. 
See  XXIII. 


Ub.— DESTRUCTIVE  DISTIUATION  ; 
HEATING ;     LIGHTING. 

Patents. 

Animal  charcoal  of  high  decolorising  power  ;  Process 

for    the    preparation    and    revivification   of . 

A.  Zelniczek.  Fr.  Pat.  471.295.  AprU  24,  1914. 
Under  Int.  Conv..  May  2,  1913. 

Cabboxaceoi's  materials  are  heated  with  a  con- 
centrated solution  of  zinc  chloride  until  the 
latter  commences  to  volatilise.  The  black  car- 
bonised residue  is  then  washed  free  from  zinc 
compounds.  Spent  animal  charcoal  may  be 
mixed  with  cellulose  or  the  like  before  being 
revivified  by  the  treatment  described. — VV.  H.  C. 

Wires  of  hard  metals  [for  electric  lamp  filaments]  ; 

Process  for  drau-ing .     N.  V.  Philips  Metaal- 

Gloeilampenfabrik.  Ger.  I'at.  278.27s,  April  6, 
1913. 

The   wire   is   drawn  at   a   %-ery   low   temperature 

attained    by    intense    cooling    of    the    wire,     the 

lubricant,  or  the  die. — A.  S. 
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Arc    lamp    electrodes:     Maintfaclnre    of .     J. 

Hagen.    Ger.  Pat.  278,1U).  Oct.  1,  I'Jl:!. 

Bkoke.v  coconut  shells  arc  carbonised  and  the 
charcoal  made  into  electrodes  in  the  usual  way 
with  the  aid  of  a  l>iiulinji;  aj;ent.     A  viscous  liquid 

Krodui-etl  iluring  the  carl>onisation  may  he  used  as 
indiiig  agent. — A.  S. 

Ultra-violet    rai/s  ;     Production    of .      J.    von 

Kowalski-Wierusz,  Freilnirg,  Switzerland.    Eng. 
Pat.  904(5,  AprU  9,  1911. 

See  Fr.  Pat.  408,215  of  1914  ;    this  J..  19U.  971. 

Production   of  an   oil  for  heatin;/  or  lii/hlin!/  from 
neutral  tar.    Ger.  Pat.  277,r)02.     See  111. 

Slanufachtre  of  ammonium  sulphate  from  distillation 
gases.    Ger.  Pat.  277,379.     See  VI 1. 

»Sah«r<j/or  for  the  production  of  ammonium  sulphate 
from  distillation  (jases.  Ger.  Pat.  279.13-1.  >VeVll. 


III.— TAR  AND  TAR  PRODUCTS. 

Toluene    in   commercial   solvent    naphtha  :     Deter- 
mination of  the  percentage  of  — .  H.  G.  Colman. 

J.  Gas  Lighting.   1015,  129,  314—315. 

O.N'E  hundred  c.c.  of  the  sample  is  distilled  at  the 
rate  of  one  drop  per  second  from  a  round-bottomed 
Hask  provided  with  a  Voung  12-buib  pear,  or  other 
etlicient  fractionating  column,  and  the  distillate 
up  to  138"  C.  ia  collected.  If  this  does  not  amount 
to  35  c.c,  a  second  100  c.c.  is  fractionated  and  the 
distillates  are  coml'ined.  If  the  combined  dis- 
tillat-es  do  not  amount  to  35  c.c.  the  sample  is 
considered  to  be  practically  free  from  toluene. 
Otherwise  35  c.c.  of  the  distillate  is  mixed  with 
50  c.c.  of  pure  toluene  and  15  c.c.  of  pure  benzene, 
the  toluene  in  this  mixture  is  determined  as 
described  previously  (see  this  J.,  1915,  168).  and 
the  toluene  content  of  the  solvent  naphtha  is 
calculated. — VV.  H.  t'. 

Water,   phenol,   and  benzene  ;     The  equilibrium  in 

the  system. .     S.   Horiba.      Jlem.   Coll.   Sci., 

Imp.  Univ.,  Kyoto.  1914,  1,  49 — 55. 

The  equilibrium  state  of  the  system  at  25°  C. 
is  shown  in  a  triangidar  diagram  plotted  from  the 
experimental  results  given  in  the  following  tables  : 

Mixtures  icilh  tico  layers. 


Upper  layer. 


Lower  layer. 


Phenol. 

Benzene. 

Water. 

Phenol. 

Benzene. 

Water. 

% 

% 

% 

o/ 

o- 

0 

0 

99-95 

0-05 

0 

o-'ins 

90-802 

4-78 

94-98 

0-24 

1-43 

U-2L 

98-36 

17-3« 

81-83 

0-81 

2-80 

0-21 

Oti-9!) 

i;m5 

77-22 

1-83 

3-01 

0-21 

96-77 

M-Ul 

69-81 

2-18 

3-35 

I>-21 

'.m-44 

44-3i1 

50-50 

5-05 

4-07 

0-1!) 

05-74 

.IS-SO 

36-IS 

8-07 

4-58 

0-lit 

o:>-23 

-4-5 

3-0 

22-5 

0-65 

0-17 

94-18 

70-71 

0 

29-29 

8-195 

0 

91-805 

Saturated  solutions  tcith  phenol  as  solid  residue. 


Phenol. 


Wat.;r. 


% 

O' 

% 

81-06 

18-94 

0 

89-78 

7-92 

2-30 

02-31 

4-07 

3-62 

95-14 

0 

4-8C. 

Toluene;  liromination  of .     A.   F.   lloUeman. 

Rec.  Trav.  (him.  Pavs-Bas,  1914,  33,  183—191. 
Bull.  .Soc.  Chim.,  1911,   15,  783. 

Thkrjiochumkal  study  of  the  products  of  bromlu- 
ationot  toluene  in  the  nucleus,  shows  that  only  the 
ortho-  and  7)flr(T-dorivatives  are  formed.  Pure 
o-bromotoluene  melts  at  — 27",  y-bromotoluene  at 
-T-20-7^,  and  the  outectic  mixture  of  the  o-  and  p- 
derivatives  at  — 37-3'  C. — K.  G.  P. 


Coal  tar  products  investigation  in  the  United  Stales. 
Oil,    Paint,    and    Drug    Kep.,    Feb.    8,    1915. 

Mr.  T.  H.  Norton,  formerly  U.S.  Consul  at 
Chemnitz,  has  been  ajjpointed  a  conunercial  agent 
of  the  Department  of  CoinnuTce  to  undertake  a 
special  investigation  of  tlio  chemical  industry  in 
the  United  States,  particularly  in  respect  to  coal- 
tar  products.  It  is  hoped  that  his  report  will  be 
helpful  in  the  development  of  synthetic  dyestuJE 
manufacture  in  the  United  States. 


Friedel  and  Crafts  reaction  ;  Researches  on . 

[Condensation  of  p-bromohenzenesulphonic  acid 
leith  benzene  and  its  derivatives.]  S.  C.  .1. 
Olivier.  Rec.  Trav.  Chim.  Pavs-Bas,  1914,  33, 
91—182.    Bull.  Soc.  Chim.,  1014,  15,  783—784. 


— A.  S. 


A  DYN.VMIC  study  of  the  condensation  of  p-bromo- 
lienzenesulphonic  acid  chloride  with  benzene  and 
its  derivatives  in  presence  of  aluminium  cliloride. 
In  carbon  bisulphide  solution  no  sulplione  is  tornied 
as  in  benzene  solution.  but;j-ljromobenzenesiUphiuic 
acid,  according  to  tlie  equation  : 

CsH^BrSCCl.AlCU  +C^ll„  = 

CeH4BrS02,/UCK -l-CeHsCH-HCl. 

As  this  reaction  takes  place  in  absence  o£  carbon 
bisulphide  in  solutions  to  which  traces  of  sulphur 
chloride  (SjCl,)  are  added,  and  more  rapidly  in 
carbon  bisulphide  solutions  which  have  been  kept 
than  in  fresh  solutions,  it  is  probable  that  the 
reaction  is  due  to  sulphvir  chloride,  which  retards 
the  formation  of  sulphone.  When  alurninium 
bromide  is  used  instead  of  the  chloride  a 
pale  vellow,  hygroscopic,  crystalline  compound, 
CcHiBrSOj.AlBr,  (decomposing  at  125°— 132"  C), 
is  formed,  with  liberation  of  free  bromine.  Study 
of  the  formation  of  sulphone  in  solutions  with 
benzene  or  its  derivatives  shows  that  the  sulphonic 
acid  chloride  reacts  only  as  an  equimolecular 
compound.  CsHjBrSOjCI.AlClj ;  1  mol.  of  alumin- 
ium chloride  can  only  convert  1  mol.  of  sulphonic 
acid  chloride,  the  constant  of  the  reaction  (when 
excess  of  aluminium  chloride  is  not  present)  being 
proportional  to  the  concentration  of  aluminium 
chloride ;  when  excess  of  aluminium  chloride  is 
present  tlie  constant  increases  greatly.  Velocity  of 
reaction  diminishes  in  the  order — CjH^CHj, 
C„Hs.  CsHjCl,  CsHiBr,  CU^NO^.  These  facts  are 
interpreted  by  assuming  that  the  acid  chloride  is 
activated  in  the  compound,  C6H,BrS02Cl,AlCl3, 
whUe  the  benzene  is  activated  in  proportion  to  the 
amount  of  aluminium  chloride  combinetl  with  the 
sulphonic  acid  chloride  or  sulphone.  Free  alu- 
minium   chloride    is    a    most    energetic    catalyst. 

— R.  G.  P. 


ji-Xaphthol ;  Reaction  of 
B.     Ikeda,     "  " 


-.  J.  Katayama  and 
Yakugakuzasshi,  Oct.,  1914.  J. 
Pharm.  Chim.,  1915.  11,  73—74. 
A  VIOLET  coloration  is  obtained  when  1  c.c.  of  a 
(S-naphthol  solution  is  acidified  with  a  few  drops  of 
concentrated  sulphuric  arid  and  mixed  with  005 
c.c.  of  a  001%  sodium  nitrite  solution.  The 
reaction  is  given  by  a  solution  containing  00002 
gnn.  of  /3-naphthol  per  c.c,  and  is  probably  due  to 
the  formation  of  a  quinonoid  derivative  of  [i- 
naphthol.— \V.  P.  S. 
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[Mar.  15,  1915. 


Determination  of  veri/  weak  acids  and  bases  hy  mea7is 
of  electric  conductivity  tncasuremoits.  Horiba. 
/See  VII. 

Patents. 

[Hydrocarbon]  oils  ;  Process  of  refining  - 


-^ , ,^ J  _^......„  .     S.  W. 

Wliitmore,  Cleveland,  Ohio.    U.S.  Pat.  1,125,422, 
Jan.  19,  1915.    Date  of  appl.,  March  28,  1914. 

Hydrocarbon  oils  are  mixed  with  naphthalene 
(500  to  800  lb.  per  5000  gaUs.),  and  the  mixture 
distilled. — C.  A.  M. 

Tar;  Production   of  an  oil  for  heating  or  lighting 

from  neutral .     A.  ilarkl.    Ger.  Pat.  277,502, 

July  9,  1913. 

Tar  of  any  kind  is  mixed  with  a  very  dilute, 
aqueous  alkali  solution,  allowed  to  settle,"  and  the 
tar  separated  and  distilled  ;  the  oily  fraction 
passing  over  after  the  water  is  a  mobile  liquid 
having  a  high  calorific  value,  whilst  the  residue 
is  an  asphaltic  pitch. — A.  S. 

Toluene  ;  Manufacture  of  [nitro]  derivatives  of - 


J.  JIaire,  Argenteuil.  Assignor  to  A.  E.  Verg^, 
Vincennes,  France.  U.S.  Pat.  1.124,496,  Jan. 
12,  1915.     Dat«  of  appl.,  July  21,  1913. 

See  Eng.  Pat.  17,128  of  1913  ;  this  J.,  1914,  890. 

Nitro-bodies  ;  Process  for  the  conitnuous  reduction 

of  aromatic .     J.   E.   Marwedel,   Uerdlngen, 

Germany.  U.S.  Pat.  1,124.770,  Jan.  12,  1915. 
Date  of  appl.,  Sept.  11,  1913. 

See  Ft.  Pat.  426,006  of  1913  ;  this  J.,  1914,  193. 

Nitrosulphonylch  loridcs  of  ortho[hydr]oxycarboxylic 
acids  and  of  their  derivatives.  R.  Kothe,  Voh- 
winkel,  and  O.  Dressel,  Miilheim,  Germany. 
Assignors  to  Synthetic  Patents  Co.,  Inc.,  New 
York.  U.S.  Pat.  1,125.124,  Jan.  19,  1915. 
Date  of  appl..  May  12,  1914. 

See  Eng.  Pat.  12,061  of  1914  ;  this  J.,  1914,  855. 

Arylatcd  naphthylmninestilphonic  aeids  and  jyrocess 
of  making  same.  W.  Hahnenkamm,  Assignor  to 
Farbw.  vorm.  Meister,  Lucius,  und  Briining, 
Hochst  on  Maine,  Germany.  U.S.  Pat.  1,125.311, 
Jan.  19,  1915.     Date  of  appl.,  Mar.  7,  1912. 

See  Fr.  Pat.  440,879  of  1912  ;    tliis  J.,  1912,  809. 

Metallic  beds  or  layers  for  separating  impurities 
from  gases  and  vapours  [or  for  condensing  tar\ 
Eng.  Pat.  10,394.     See  I. 

Production  of  oils  or  spirits  for  use  in  internal 
combustion  engines.    Eng.  Pat.  3899.    See  IIa. 

Manufacture    of    light    hydrocarbons    or    the    like. 
U.S.  Pat.  1,124,333.     See  IIa. 


IV.— COLOURING  MATTERS  AND  DYES. 

British  manufacture  of  aniline  dyes. 
A  DISCUSSION  took  place  in  the  House  of  Commons 
on  February  22nd  on  the  subject  of  the  Govern- 
ment scheme  for  the  manufacture  of  anihne  dye- 
stuffs.  " 

Mr.  A.  H.  Paget  said  that  there  was  probably 
not  more  than  three  months'  supply  of  dves  in  this 
country.  The  majority  of  traders  thought  that 
the  only  possible  solution  of  the  problem  which  the 
Government  had  to  solve  was  to  put  a  protective 
duty  on  dyestuils  after  the  war.  He  hoped  the 
Government  would  also  assist  the  manufacture  of 
synthetic  drugs.  The  present  Government  scheme 
was  a  distinct  advance  on  the  original  one,  but  the 
£100,000  suggested  for  research  was  utterly  inade- 
quate,  in  view    of  the  enormous  sums  spent  in 


Germany  for  a  similar  purpose.  He  asked  what 
guarantee  there  was  that  the  dyes  required  would 
be  provided  during  the  war.  They  xmderstood 
that  two  at  least  of  the  factories  in  India  had  been 
compelled  to  close  for  want  of  the  necessary 
chemical  products.  He  asked  whether  the  Indian 
Government  had  been  consulted  as  to  their  par- 
ticipation in  the  scheme  if  the  money  wore  not 
found  in  this  country.  It  was  a  question  whether 
the  duty  on  alcohol  should  not  be  removed  for 
the  purposes  of  the  chemical  trade,  as  it  had  been 
in  Germany. 

Mr.  W.  A.  S.  Hewins  said  that  the  scheme  would 
not  enable  them  to  get  the  dves  required.  Some 
3000  different  dyes  were  used,  and  the  £100,000 
would  not  go  far  in  laboratory  experiments  for  the 
purpose  of  adapting  the  various  dyes  to  the  needs 
of  manufacturers.  If  research  were  to  be  endowed, 
it  should  be  on  an  adequate  scale.  He  asked  how 
the  dye  users  were  to  be  compelled  to  purchase 
from  the  National  Company.  In  his  opinion  the 
Government  proposals  would  introduce  protection 
of  the  most  objectionable  type,  analogous  to  the 
American  tai-ifi".  If  the  Government  afforded  such 
protection  to  the  dyestuff  industry,  it  would  be 
difficult  for  them  to  refuse  it  to  other  industries. 
He  believed  that,  though  it  would  not  be  possible 
to  make  by  any  means  all  the  dyes  that  were  being 
used,  a  very  large  number  could  be  made  shortly 
by  using  to  the  fullest  extent  the  resources  and 
potentiaUties  of  the  country,  and  that  in  this  way 
the  difficulties  of  the  situation  could  be  overcome 
to  a  great  extent.  As  regards  general  principles, 
the  action  of  the  Government  should  not  be  in  the 
direction  of  State-ownership  or  State-running  of 
the  industry  ;  it  should  be  regulative  and  advisory. 
There  were  important  dye  factories  in  this  country, 
as  well  as  important  chemical  works  which  could 
produce  dyes.  If  both  dye  and  chemical  potential- 
ities were  organised,  he  believed  that  the  question 
could  be  solved.  If  the  industry  were  to  be  made 
a  success,  it  must  lie  given  security.  If  the 
Government  were  willing  to  give  sub.sidies  and 
bounties,  they  should  not  hesitate  to  consider  the 
question  of  reasonable  security.  He  did  not  regard 
such  a  scheme  as  this  as  leading  to  a  scheme  of 
Tariff'  Reform,  but  they  would  not  get  sufficient 
capital  unless  adequate  security  were  promised. 

ilr.  T.  C.  Taylor  considered  that  the  best  way 
to  relieve  British  colour  users  was  to  facilitate  the 
sending  of  raw  material  to  and  bringing  it  back 
from  Switzerland.  The  colour  manufacturers  had 
been  deprived  of  free  alcohol,  and  the  patent  laws 
had  not  helped  as  they  ought  to  have  done.  The 
principles  of  coercion  and  exclusion  were  blots  on 
the  scheme.  He  was  willing  to  subscribe  con- 
siderably if  the  five  years'  agreement  were  struck 
out. 

Sir  P.  Magnus  said  the  scheme  seemed  too 
ambitious  for  the  period  of  the  war  only,  and 
scarcely  adequate  for  the  period  after  the  war.  If 
the  Government  did  not  intend  to  help  the  industry 
after  the  war  was  over  so  that  we  might  successfully 
compete  with  foreign  producers,  then  it  would  be 
almost  better  to  leave  the  scheme  alone.  But  if 
the  Government  desired  that  we  should  be  no 
longer  dependent  for  dyestuffs  on  foreign  manu- 
facturers after  the  war,  he  hoped  they  would  do 
what  they  could  to  secure  for  the  industry  an 
organisation  not  altogether  dissimilar  from  that 
which  at  the  present  moment  existed  in  Germany. 
The  sum  of  £10,000  a  year  for  ten  years  for  scientific 
research  was  under  those  circumstances  absolutely 
inadequate  for  the  purpose.  At  the  present  time 
there  were  over  one  thousand  highly-trained 
chemists  engaged  in  this  industry  in  Germany. 
This  country  could  not  compete  unless  for  some 
period  after  the  war  was  over  some  safeguards  were 
given  to  the  capital  embarked  in  the  industry. 
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Mr.  W.  Pearce  said  that,  provided  it  was  accom- 
panied by  pmper  scientific,  commercial,  and  busi- 
ness nianajfenu-nt,  tlie  Government  si  lieuie  wouUl 
lie  of  real  service  and  malie  a  beginning  in  bringing 
back  a  large  part  of  the  enormous  clicmical  industry 
ti>  this  country. 

-Mr.  HcNriMAX  (President  of  the  13<iard  of  Trade) 
said  that  tlie  annual  expenditure  on  dyestutl's  in 
this  country  was  between  lii  and  2k  millions,  of 
wliii-h  tl.T.jO.OOO  worth  came  from  (iirniany,  a 
small  auioimt  from  .Switzerland,  and  the  re- 
mainder was  made  mainly  in  this  country.  We 
wei-e  rapidly  approaching  the  danger  point  as 
regards  the  replenishing  of  our  dye  supplies. 
Switzerland  couUi  only  send  her  finished  products 
here  provided  we  sent  to  them  tlie  raw  material 
for  those  products.  If  the  Ciovernment  bovight 
up  the  raw  pixiducts  here  and  sent  them  to 
.Switzerland,  to  be  retiu'ned  later  as  dyestuffs. 
there  was  no  system  of  distribution  that 
would  not  lay  the  Government  open  to  the  charge 
of  making  unfair  selections  and  of  conferring 
benefits  on  individujil  firms.  In  these  circum- 
stances the  Government  had  come  to  the  conclusion 
that  the  only  practicable  method  was  that  English 
«lye  users  should  purchase  the  raw  pi-oducts  and 
send  them  to  Switzerland,  and  that  a  company 
representative  of  those  users  should  be  responsible 
for  the  distribution  of  the  finished  pi-oducts  on  tlie 
fairest  and  most  equitable  terms,  and  should  make 
arrangements  for  their  sale  on  the  co-operative 
principle.  Some  held  the  view  tliat  it  would  be 
1  letter  that  such  a  company  should  be  brought  to 
an  end,  and  that  the  organisation  should  disappear 
immediately  the  war  was  over.  The  question  was 
examined  by  a  committee  of  experts,  and  they 
came  to  the  unanimous  conclusion  that  this  would 
be  throwing  away  a  valuable  organisation  and 
would  have  the  ell'ect  of  again  placing  the  textUe 
and  other  industries  dependent  on  dyes  in  a  situa- 
tion in  which  there  would  be  nothing  to  enable 
them  to  survive  the  strain  of  cutting  off  the  supply 
of  dyes.  The  committee  accordingly  recom- 
mended that  the  company  should  continue  after 
the  war  was  over,  and  that  in  future,  arrangements 
should  be  made  whicli  coidd  be  expanded  along 
lines  laid  down  on  the  advice  of  men  of  technical 
al)ility  and  commercial  acumen,  for  such  assistance 
of  the  company  as  would  give  it  some  chance  of  a 
successful  career.  They  hatl  entered  into  an 
arrangement  with  the  Swi.ss  manufacturers  for 
raw  products  to  go  out  from  England,  and  they  had 
organised  the  production  of  some  of  these  raw 
materials  on  a  wider  basis,  and  they  had  seen  to  it 
that  the  manufacture  of  explosives  should  not 
altogether  exclude  tlic  po.ssibility  of  their  having 
some  of  the  surplus  product  to  send  to  Switzerland 
in  return  for  the  finished  dye.  Then  they  had 
obtained  an  option  on  the  works  of  Me.s.srs.  Read 
Ilolliday  and  Sons,  of  Iluddersfield,  whicli  enabled 
them  to  take  it  over  at  a  price  which  on  the  average 
profit  of  the  last  six  years  represented  a  return  of 
about  6%.  There  wa.s  some  chance  that  the 
concern,  helped  and  reorganised  as  it  would  be,  in 
the  future  would  be  able  to  hold  its  own,  as  it  had 
done  in  the  past,  in  face  of  (Jerman  competition. 
Provisional  agreements  had  Ijeen  entered  into  with 
one  or  two  concerns  in  Englanci  for  the  purchase 
of  intermediate  products.  None  of  the  arrange- 
ments could  go  through  if  they  did  not  link  them 
up  together.  Indeed,  if  that  were  not  done  they 
would  not  deal  adequately  with  the  emergency. 
The  small  consumer  must  be  safeguarded.  He  had 
observed  criticisms  from  Lancashire,  Yorkshire, 
and  Scotland,  and  the  most  severe  had  come  from 
the  three  greatest  dyeworks  in  the  United  King- 
dom. These  great  concerns  could  to  a  large  extent 
take  care  of  themselves,  and  if  the  scheme  failed 
they  would  not  regret  it  nearly  as  much  as  the 
small  consumers.  The  success  of  the  proposed 
concern  must  depend  largely  on  the  way  in  which 


the  German  patents  were  administered.  The 
Emergency  Act  of  last  session  provi(le<l  that  the 
opcrat<.irs  of  (iernian  patents  in  this  country  should 
have  a  full  chance  of  conducting  those  patents 
under  licence  ;  and  it  was  the  intention  of  the 
Government  not  to  cripple  the  company  when 
the  war  was  over,  but  to  give  them  every  oppor- 
tunity of  making  the  most  of  those  patents.  The 
(Jovcrnniont  left  open  for  discussion  with  (lermany 
the  payment  of  myalty  in  respect  of  the  patents. 
But  the  operating  of  these  patents,  which  would  be 
undertaken  by  the  new  company,  woidd  proceed 
after  the  war  was  over  without  interruption  and 
without  hindrance.  The  regulations  of  the  Board 
of  Customs  and  Excise  would  enable  the  company 
to  obtain  permission  to  use  alcohol  for  industrial 
purposes  free  from  duty  by  arranging  that  the 
denaturing  of  such  alcohol  should  be  carried  out 
under  conditions  which  woidd  not  hamper  the 
industry.  The  same  regulation  woidd  apply  to 
other  concerns  that  manufactured  under  the  same 
conditions.  The  most  important  criticism  related 
to  the  agreement  which  subscribers  to  the  company 
were  asked  to  sign.  The  best  help  that  could  be 
given  the  company  was  an  assured  custom  for  a 
short  period  of  years,  and  without  that  assured 
custom  it  naturally  followed  that  the  company 
could  not  take  the  bold  step  without  which  no 
prosperity  could  attach  to  the  reorganisation  of 
the  dye  industry.  As  to  the  objection  that  the 
company  was  not  large  enough  in  its  scope,  it  was 
impossible  to  range  over  the  whole  of  the  chemical 
industry,  with  a  small  capital.  They  had  made 
a  start,  and  left  the  door  open  for  expansion  in  the 
future.  While  there  were  no  chemists  on  the 
committee,  they  had  taken  the  best  commercial 
advice  which  could  be  obtained,  and  they  had  had 
at  their  elbow  two  at  least  of  the  greatest  chemists 
in  Europe,  one  of  whom  before  the  war  received  a 
retaining  fee  from  one  of  the  largest  German  com- 
bines. The  best  of  our  chemists  were  as  good  as 
any  that  could  be  fouml  in  Europe.  The  difficulty 
from  which  we  suffered  was  that  there  were  not 
enough  second-grade  chemists.  It  was  the  busi- 
ness of  the  Government,  as  in  all  technical  educa- 
tion, to  increase  the  amount  of  training  and 
instruction  for  the  production  of  large  numbers  of 
such  chemists.  He  did  not  look  upon  the  grant 
of  £100,000  for  the  expansion  of  chemical  training, 
especially  in  the  production  of  dyes,  as  being  a 
bonus  or  subsidy  to  this  concern.  It  was  a  grant 
given  for  technical  education.  There  was  no 
reason  why  in  the  immediate  future  we  should  not 
be  able  to  produce  the  requisite  nunilier  of  chemists 
for  the  dye  industry  and  higher  branches  of  the 
chemical  industry,  provided  we  paid  them  enough 
and  offered  them  the  prospect  of  a  career.  This 
concern,  if  it  wished  to  be  suciessful.  would  have 
to  buy  knowledge  and  skill  at  a  fair  price.  He 
asked  the  committee  to  accept  this  scheme  as  the 
only  one  that  held  the  field,  and  one  that  was 
assured  of  success. 

Mr.  Chamberlain  said  that  with  the  exception 
of  the  President  of  the  Board  of  Trade  everybody 
had  regarded  the  scheme  of  the  Government  as 
not  being  suitable  for  the  emergency.  Mr.  Runci- 
man  had  argued  that  as  it  was  necessary  during  the 
war  to  form  a  company  it  would  be  a  pity  to  allow 
it  to  come  to  an  end  immediately  after  the  war. 
Also  that  Switzerland  could  not  supply  us  with 
what  we  required  unless  we  supplietl  her  with  raw 
materials,  and  in  order  to  do  this  a  company  must 
be  formed.  He  himself  diil  not  understand  why  a 
company  was  necessary  for  that  purpose.  The 
Government  had  only  to  issue  to  existing  indivi- 
duals licences  for  the  export  under  conditions 
which  would  be  laid  down,  .and  which  the  Govern- 
ment could  supervise  by  their  agents  in  .Switzerland, 
and  the  thing  could  be  done  by  exist  ing  individuals. 
The  Government  were  quite  right  to  try  not  only  to 
tide  over  the  immediate  months  of  crisis,  but  to 
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relieve  the  country  from  a  situation  which  ex- 
perience had  sho^vn  to  be  one  of  peril.  The  Govern- 
ment was  to  form  a  company  to  send  raw  or 
partially  manufactured  materials  to  Switzerland 
in  order  to  get  in  return  dyestuffs  from  Switzerland 
and  had  issued  licences  to  the  company  for  that 
purpose.  The  Government  committee  had  gone 
far  to  secure  a  monopoly  in  the  raw  product 
to  be  exported  to  Switzerland  for  the  company. 
Who  was  to  have  the  advantage  of  the  goods  to 
come  from  Switzerland  ?  The  company  was  to 
distribute  them  to  give  (1)  a  preference  to  its 
.subscribers,  and  (2)  a  preference  to  those  sub- 
scribers who  bought  their  dyes  from  the  company 
for  a  term  of  years.  For  the  moment,  then,  it  was 
clear  that  there  was  a  very  severe  coercion.  For 
the  immediate  emergency  during  the  war,  when 
the  necessity  was  greatest,  every  pressure  that 
could  be  applied  was  put  on  users  of  dyes  to  sub- 
scribe to  the  company.  The  fact  that  they  were 
subscribing  was  no  test  of  their  belief  in  the  con- 
cern. It  was  only  a  test  of  their  urgent  need  for 
these  dyes.  Preference  having  been  given  to 
certain  people  during  the  war,  these  people  were 
to  come  under  an  obligation  to  buy  preferentially 
from  the  company  after  the  war.  They  were  to 
buy  at  a  "  reasonable  price."  What  security  did 
they  give  to  the  company  and  to  the  people  who 
were  asked  to  invest  money  in  it  ?  Nobody  could 
Exaggerate  the  magnitude  of  the  German  organisa- 
tion in  this  trade.  The  net  profit  of  one  German 
organisation  alone  was  something  like  £1,000,000 
a  year.  These  companies  could  afford  out  of  their 
enormous  reserves,  apart  from  profits,  to  trade 
for  a  very  long  time,  if  they  thought  it  necessary 
to  forego  profits,  in  order  to  prevent  serious  com- 
petition arising  with  their  industry.  The  British 
company  had  the  moment  the  war  was  over  to  face 
the  full  force  of  the  competition  of  this  organisation 
armed  with  full  knowledge  and  with  all  the  power 
of  experience  and  skDl.  The  only  security  which 
investors  believed  they  had  for  a  return  on  the 
money  was  that  under  the  term  "  reasonable  price  " 
was  covered  a  preference  for  the  products  of  the 
British  company  against  the  products  of  the 
German  company.  And  now  the  President  of 
the  Board  of  Trade  told  them  that  there  was  no 
preference,  and  that  if  the  Germans  offered  goods 
cheaper  anyone  was  entitled  to  buy  them.  Prob- 
ably the  British  company  might  not  be  able  to 
supply  the  British  customer  with  his  full  demand 
for  any  article.  What  was  to  prevent  the  German 
companies  from  penalising  a  man  who  had  to  go 
to  them  for  a  part  of  his  supply  because  the 
British  company  could  not  give  him  all  that  he 
required  ?  He  thought  that  the  lines  on  which 
the  Government  was  working  gave  no  security 
for  the  investor  of  capital,  no  security  for  the  user 
of  dyes,  and  no  security  for  the  subscriber,  who  was 
both  an  investor  of  capital  and  user  of  dyes. 
Protection  was  not  merely  given  by  a  tariff,  it 
could  be  given  by  a  subsidy  or  by  a  bounty.  Pro- 
tection could  be  secured  by  a  monopoly,  by  a 
bargain  to  do  trade  with  one  man  rather  than 
another,  if  it  could  be  enforced.  This  scheme 
was  as  protective  as  anything  he  had  ever  proposed 
or  contemplated.  He  beUeved  that  they  had  to 
have  protection  in  one  form  or  another  in  regard 
to  this  particular  business  under  these  particular 
circumstances.  He  did  not  think  the  kind  of 
protection  which  was  proposed  would  be  effective. 
He  wanted  the  money  in  this  case  to  be  used  in 
founding  an  industry  and  not  thrown  away. 
The  Government  scheme  did  not  offer  the  kind  of 
solution  on  which  business  men,  left  to  themselves 
and  judging  it  as  a  business  proposition,  would  risk 
their  money.  He  saw  no  signs  of  confidence  on 
the  part  of  the  men  concerned  in  the  future  of  the 
business,  and  lie  begged  the  Government  to  give 
the  question  further  consideration  and  see  whether 
they  could  not  find  security  for  a  youthful  industrv. 


as  desirable  after  the  war  as  it  was  urgently  needed 
now,  without  taking  these  measures  of  monopoly,  of 
exclusion,  and  of  preference  against  particular 
traders  in  order  to  seciu'e  support  and  subscriptions 
for  a  scheme  launched  under  Government  auspices. 

Sir  Alfred  JIond  said  that  he  did  not  take 
such  a  gloomy  view  as  Mr.  Chamberlain,  provided 
they  had  expert  opinion  of  the  right  people  in  the 
scheme.  He  did  not  tliink  the  Germans  were 
likely  to  sell  goods  at  a  loss  for  many  years  in 
order  to  crush  out  a  concern  which  started  to 
manufacture  in  this  country.  He  did  not  see 
why  there  should  be  any  secrecy  with  regard  to 
the  identity  of  the  gentlemen  wlio  were  advising 
the  Government. 

Mr.  BuNCiMAN  :   Professor  Green  is  one  of  them. 

Sir  A.  MoND  went  on  to  emphasise  the  import- 
ance of  having  the  best  qualified  men  on  the  Board 
who  could  value  the  inventions  and  discoveries 
which  the  engineer  staff  brought  to  them.  The 
argument  that  a  tariff  on  German  aniline  dyes 
after  the  war  wovUd  lead  people  to  subscribe 
capital  was  radically  unsound,  because  they  did 
not  know  the  amount  of  the  tariff  that  would  be 
imposed,  nor  the  price  at  which  the  Germans  would 
sell  in  competition.  Moreover,  a  tariff  might  lead 
German  manufacturers  to  establish  works  here. 
From  the  point  of  view  of  bringing  anUine  dyes 
here  that  might  be  a  good  thing,  but  it  would  be  a 
powerful  objection  to  the  investment  of  money  in 
the  concern  here.  He  hoped  sufficient  support 
would  be  forthcoming  to  make  the  Government 
scheme  a  great  success. 

Mr.  J.  M.  KoBBRTSON  (Secretary  to  the  Board  of 
Trade)  said  no  working  alternative  scheme  had 
been  presented  to  the  committee.  As  to  the  grant 
for  scientific  research,  if  the  Government  found 
it  necessary  to  make  a  frugal  grant  because  of  the 
circumstances  and  the  time,  it  must  not  be  thought 
lacking  in  sympathy  with  the  cause.  The  grant 
would  be  made  to  the  universities  with  the  object 
of  practically  promoting  this  and  other  chemical 
industries. 

Mr.  J.  Shabp  Higham  suggested  a  new  scheme 
for  the  establishment  of  a  company  under  Act  of 
Parhament  to  deal  with  drugs  and  chemicals. 
This  company  would  discover  what  could  be 
purchased  cheaply,  and  what  it  could  best  make 
itself.  The  former  it  would  export  and  distribute 
with  10%  added  for  cost  of  this  service  and  5% 
for  shareholders'  profits.  Chemists  and  experts 
should  be  placed  by  the  company  at  the  disposal 
of  the  trades  concerned. 


In  his  Presidential  address  to  the  Institute  of 
Chemistry  on  March  1st,  Prof.  Meldola  mentioned 
the  Government  scheme  for  the  manufactiu-e  of 
dyestufl's,  and  emphasised  the  point  that  the 
problem  was  primarily  a  chemical  and  not  a 
business  one.  About  500  different  dyestuffs  of 
definite  composition  had  been  provided  as  the 
products  of  chemical  research.  Of  these  a  certain 
munber  only  could  be  made  in  this  country.  The 
Government  scheme  provided  for  new  and  enlarged 
factories,  but  uidess  something  more  were  done 
there  would  still  be  after  the  war  an  outstanding 
number  of  other  products  which  had  never  yet 
been  made  here,  and  for  the  working  out  of  these 
processes  no  combination  of  "  business  "  talent 
was  of  the  slightest  value.  It  was  by  chemical 
research  alone  that  our  colour  industry  could  be 
saved.  The  German  colour  industry  was  built 
vip  on  the  results  of  40  years'  research.  To  suppose 
that  we  could  retrieve  our  position  by  starting 
a  company  the  directorate  of  which  was  to  consist 
solely  of  business  people  was  ludicrous.  The 
Government  promise  of  a  grant  for  10  years  of 
"  not  more  than  £100,000  for  experimental  and 
laboratory  work  "  was  a  welcome  concession, 
but  who  was  to  direct  that  research  ?     The  experts 
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were  to  be  subordinated,  and  their  assistance  was 
to  be  invoked  at  the  discretion  of  a  Board  the 
niemhors  of  which  could  have  no  real  knowledge  of 
the  conditions  necessjvry  for  producing  the  materials 
they  required.  Would  they  be  competent  to 
point  out  daneera  ahead  ?  The  "  staple  products  " 
upon  wliich  they  were  asked  to  stake  their  capital 
might  a  few  years  hence  be  superseded  by  the  pro- 
ducts of  subsequent  discovery.  The  policy  of 
attempting  to  run  a  highly  specialized  and  rapidly 
developing  branch  of  organic  chemical  industry 
by  a  company  of  business  people,  with  expert 
assistance  when  required,  was  fatal  if  it  was  intended 
to  establish  the  industry  permanently  here.  The 
group  of  industries  which  had  arisen  from  the 
products  of  the  tar  stUl  was  not  going  to  remain 
stiignant  after  the  war,  and  it  was  scientific 
guidance,  and  not  mere  assistance,  that  would  keep 
Qiem  ahve.  It  was  the  expert,  and  the  expert 
only,  who  could  foresee  the  course  of  development, 
who  could  keep  in  touch  with  the  progress  of 
research,  and  direct  with  intelligence  the  campaign 
against  competitors.  If  such  scientific  direction 
were  withheld  all  schemes  were  sooner  or  later 
bound  to  end  in  failure. 

P.\TEXTS. 

Vat  dyeatuffs  and  process  of  making  same.  K. 
Schirmacher  and  A.  Voss.  Assignors  to  Farbw. 
vorm.  Meistcr,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.  U.S.  Pat.  1,123,390,  Jan.  5, 
1915.     Date  of  appl.,  Feb.  25,  1914. 

Vat  dyestuffs  of  the  isatanthrene  series,  dyeing 
cotton  various  tints  of  great  fastness,  are  obtained 
by  treating  an  aromatic  glycine  with  a  halogen- 
antliraquinone,  converting  the  resulting  anthra- 
quinonyl-o-arylglycine  ester  by  saponification  and 
dehydration  into  an  anthra-N-arylpyrrolecarb- 
oxylic  acid,  and  treating  the  latter  with  a 
dehydrating  agent.     The  simplest  isatanthrene, 

/  C  =  C CO 

C.H  /    \     -\     I 

\C0  C,H,NC,H4 

is  a  reddish-brown  powder,  sparingly  soluble  in 
water  and  in  most  organic  solvents,  readily 
soluble  in  pyridine  with  a  reddish  brown  colour, 
and  in  concentrated  sulphuric  acid  with  a  deep 
reddish-violet  colour,  and  dyeing  cotton  red  from  a 
hydrosulphite  vat. — A.  S. 

Vat  dyes  of  the  dihydro-1.2.2'.l'-anthraquinoneazine 

(indanlhrene)    series;     Production    of in    a 

finely-divided  condition.  Farbw.  vorm.  Meister, 
Lucius,  und  Briining.  Fr.  Pat.  470,984,  April  15, 
1914.  Under  Int.  Conv.,  April  15  and  22,  and 
Aug.  25,  1913. 

Indanthkene  dyestuffs  are  obtained  in  a  state 
of  fine  subdivision  by  treating  them  with  a  quantity 
of  sulphuric  acid  of  high  concentration  (fuming 
acid,  monohydrate,  or  acid  of  G0°  or  60°  B., 
sp.  gr.  1-84  or  1-71)  insufficient  to  dissolve  them 
at  the  ordinary  temperature,  and  then  treating 
the  resulting  product  with  water  ;  or  the  dyestun 
may  be  intimately  mixed  with  sulphuric  acid  of 
58°  B.  (sp.  gr.  107)  and  the  magma  treated  with 
water.  If  the  mass  be  filtered  after  the  treatment 
with  acid,  the  impurities,  especially  flavanthrcne, 
are  removed  in  the  solution,  wliilst  the  indanthrene 
is  left  as  a  residue  either  of  sidphate  or  partly  in 
the  free  state,  according  to  the  concentration  of 
acid  used.  By  using  acid  of  00°  B.  (sp.  gr.  1-71), 
hot  or  cold,  or  by  heating  with  acid  of  sp.  gr. 
1-07 — 10,  the  impurities  may  be  removed  in  this 
way  without  any  formation  of  indanthrene  sul- 
phate :  or  acid  of  high  concentration  may  be 
used  so  that  the  indanthrene  is  converted  com- 
pletely into  sulphate  ;  the  mass  is  then  tieated 


with  a  limited  quantity  of  water,  filtered  to  remove 
the  dissolved  impurities,  and  the  residual  ind- 
anthrene sulphate  decomposed  with  water.  The 
products  obtained  give  purer  and  more  level  shades 
than  the  original  dyestuffs,  and  on  account  of  their 
extreme  fineness,  in  some  cases  approaching  the 
colloidal  condition,  are  suitable  for  use  as  pig- 
ments.— A.  S. 

Ingrain  [azo]  dyesluff  for  cotton  ;    Manufacture  of 

an .     Farbw.    vorm.    Meister,    Lucius,  und 

Bruning.     Ger.  Pat.  277,528,  Sept.  14,  1912. 

3.5.3'.5'.Tetrachloro-4.4'-diaminodiphenylubba 
is  tetrazotised  and  combined  with  2  mols.  of 
m-phenylenediaminesulphonic  acid.  The  dye- 
stuff  when  developed  on  cotton  with  diazotised 
p-nitraniUne  gives  an  orange  shade  very  fast 
to  wasliing  and  readily  discliarged.  It  gives  a 
much  brighter  shade  than  the  corresponding  dye- 
stuff  from  pp'-diaminodiphenylureadisulphonic  acid 
and  is  superior  to  the  dyestuff  from  pp'-diamino- 
diphenylurea   in   regard   to   fastness   to   bleeding. 

— A.  S. 

Disazo  cotton  dyestuffs  fast  to  light ;    Manufacture 

of .     Farbw.    vorm.    Meister,    Lvicius,    und 

Bruning.     Ger.  Pat.  277,571,  Oct.  26,   1912. 

Diazo-compounds  from  aromatic  aminosulphonic 
acids  or  their  derivatives  are  combined  with 
o-amino-m-xylenol  alkyl  ethers  (CHj :  OH  3  :  OR  : 
NHj  =  1  :  3  :  4  :  5),  and  the  mono-azo  dyestuffs 
thus  obtained  are  diazotised  and  combined  with 
aminonaphtholsulphonic  acids  or  their  derivatives. 
The  resulting  dves  are  faster  to  light  than  those 
described  in  Fr.'Pat.  402,120  (this  J.,  1909,  1190). 

—A.  S. 

Azo  dyestuffs  containing  arsenic  ;    Manufacture  of 

.     Farbw.     vorm.     Meister,     Lucius,     und 

Bruning.     Ger.  Pat.  278,421,  July  27,   1913. 

3.5-DiAMiNOPHENYLABSrNlc  acids,  substituted 
except  in  the  position  4,  or  their  reduction  products, 
are  combined  with  diazo-compounds.  The  dye- 
stuffs  are  valuable  therapeutic  agents  for  infectious 
diseases  and  have  a  relatively  shght  toxic  action. 
By  using  diazo-compounds  containing  acid  resi- 
dues, e.g.  diazotised  sulphanihc  acid,  the  process 
can  be  used  for  converting  arsenic  compounds 
insoluble  in  alkalis  (e.g.  hexa-aminoarsenobenzene) 
into  compounds  soluble  in  alkalis. — A.  S. 

Disazo  dyestuffs  ;  Manufacture  of  black,  secondary 

soluble  in  oils,  fats,  esters,  and  similar  media. 

Badische  AniUn  und  Soda  Fabrik.  Ger.  Pat. 
278,079,  AprU  18,  1913. 
Aminoazo-compounds  prepared  in  the  usual 
manner  from  one  mol.  of  aniline,  toluidine,  or  the 
like  and  a  second  similar  molecule  or  a  molecule 
of  a-naphthylamine,*are  diazotised  and  combined 
with  1.8-naphthylenediamine  or  its  N-alkyl  de- 
rivatives. The  resulting  dyestuffs  are  soluble  in 
fatty,  essential,  and  mineral  oils,  and  in  waxes  and 
amyl  acetate,  and  hence  can  be  used  in  the  pre- 
paration of  printing  inks,  boot  polishes,  and 
lacquers. — A.  S. 


Vat  dyestuffs  ;  Manufacture  of  — 
A.-G.     Ger.     Pat.     277,197, 


— .     Kalle  und  Co. 
Nov.     20,     1912. 


Addition  to  Ger.  Pat.  241,997. 
Instead  of  the  a -derivatives  of  isatin  specified  in 
the  chief  patent  (this  J.,  1914,  247),  the  derivatives 
(including  derivatives  substituted  in  the  nucleus, 
homologues  and  analogues)  of  2.3-diketodihydro- 
(l)-thionaphthene,  substituted  in  the  2-position, 
are  used.  The  dyestuffs  give  a  more  violet  shade 
than  those  described  previously. — A.  S. 
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Cl.  v.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 


[Mar.  15,  1915. 


Trisazo  colouring  matter  ;  Blue  ■ 


A.  Blank,  C. 


Heidenriech,   and  J.   Jansen,   Leverkusen,   Ger 
many.  Assignors  to  Synthptic  Patents  Co..  Inc. 
New  York.     U.S.  Pat.  1.125,050,  Jan.  19,  1915.    \ 
Date  of  appl.,  AprO  21,  1914.  i 

See  Ft.  Pat.  471,284  of  1914  ;  this  J.,  1915,  171.     \ 

Azo  colouring  matter.  Azo  dye.  K.  Desamari, 
Cologne,  Germany.  Assignor  to  Synthetic  Patents 
Co.,  Inc.,  New  York.  U.S.  Pat's.  1,125.073  and 
1.125,074,  Jan.  19.  1915.  Date  of  appl..  AprU  1, 
1914. 

See  Eng.  Pat.  25,029  of  1913  ;  this  J.,  1914,  71. 

Azo  dyestujf.  K.  Desamari,  Cologne.  Germany, 
Assignor  to  Synthetic  Patents  Co.,  Inc..  New 
York.  U.S.  Pat.  1,126.413,  Jan.  26,  1915. 
Date  of  appl.,  April  1,  1914. 

See  Eng.  Pat.  22,313  of  1913  ;  this  J.,  1914,  743. 

Azo  dyes.  R.  Kothe  and  O.  Dressel,  Elberfeld, 
Germany,  Assignors  to  Synthetic  Patents  Co., 
Inc..  New  York.  U.S.  Pat.  1,126.489,  Jan.  26, 
1915.     Date  of  appl.,  Jan.  5,  1914. 

See  Ger.  Pat.  274,081  of  1913  ;  this  J.,  1914,  784. 


Vat   dyes  ;    Yellow    to    broicn  - 


M.    n.    Isler, 


Mannheim.  Assignor  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen.  Germany.  U.S.  Pat. 
1.126,475.  Jan.  26,  1915.  Date  of" appl.,  July  2, 
1914. 

See  Eng.  Pat.  21,027  of  1913  ;  this  J.,  1914,  544. 

Azo  dyes.  H.  Reindel,  Assignor  to  Badische  .iVnilin 
unci  Soda  Falirik.  Ludwigshafen,  Germany.  U.S. 
Pat.  1.126.656.  Jan.  26,  1915.  Date  of  appl., 
June  30,  1913. 

See  Fr.  Pat.  450,713  of  1913  ;  this  J.,  1913,  593. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Textiles,  etc.  Tatigkeitsbericht  des  Kgl.  Material- 
priifungsamtes  zu  Berlm-Lichterfelde  fiir  das 
Jahr,  1913/14.    Chem.-Zeit.,  1915,  39,  62. 

S.\MPLES  of  bleached  linen  and  cotton  materials 
were  examined  as  to  weight,  strength,  and  extensi- 
bility, both  as  purchased  and  after  the  dressing 
had  been  removed.  No  definite  conclusions  covdd 
be  drawn  as  to  the  effects  of  the  dressing,  except 
that  in  general  the  elongation  before  rupture  was 
greater  aft«r  its  removal.  Artificial  horsehair  is 
now  not  only  dyed  but  also  weighted.  Cotton 
tissues  and  warps  which  became  brittle  and  tender 
were  found  in  several  cases  to  have  been  treated 
with  sizing  or  finishing  preparations  containing 
magnesium  chloride,  from  which  hydrochloric  acid 
would  be  liberated  during  such  operations  as 
ironing,  hot  calendering,  etc.  In  some  cases,  the 
tendering  was  attributed  to  the  materials  having 
been  dyed  with  sulpliide  dyestuffs,  from  which 
sulphuric  acid  may  be  formed  under  certain  condi- 
tions. Thiourea  used  to  preserve  weighted  sUk 
according  to  Gianoli's  process,  was  found  fre- 
quently to  contain  a  considerable  quantity  of 
thiocyanate.  A  yellow  dyed  sUk  tissue,  which 
had  been  stored  for  about  a  year,  and  had  become 
brittle  and  tender  in  places,  was  found  to  have 
been  tolerably  heavily  weighted  and  treated  by 
Gianoli's  process,  but  the  thiourea,  owing  to  its 
solubility  in  water,  had  been  removed  from  some 
parts  and  these  had  consequently  deteriorated 
rapidly. — A.  S. 


[Paper-making.]     Retention    of   stuff.     F.    Cyster. 

Paper  Making,  1915,  34,  487—489. 
The  most  important  factor  in  the  retention  of  stuff 
on  the  wire  of  the  paper  machine  is  the  condition 
of  beating  of  the  fibres.  An  example  is  given  of 
two  esparto  papers  of  similar  original  composition 
but  treated  very  differently  in  the  beating,  one 
being  an  "  antique  "  paper  beaten  quickly  and 
very  lightlj-,  the  stuff  containing  16-2  °„  of  mineral 
matter  before  running  on  the  wire,  and  the  other 
a  "  litho  "  paper,  well  beaten  to  give  a  close  sheet, 
containing  156  °'o  of  mineral  matter  before  running. 
An  examination  of  the  back-waters  showed  that 
the  following  proi)ortions  of  the  original  materials 
had  passed  through  the  wire  : — "  antique,"  fibre 
6-41  "i,  loading  42-45  °o  ;  "litho,"  fibre  3-5%, 
loading  11-4%.  In  the  case  of  wood  pulp  papers 
beaten  quickly,  the  loss  of  fibre  is  greater  than  with 
esparto  papers,  amounting  in  one  case  to  10-3%, 
while  a  similar  pulp  well  beaten  showed  a  loss  of 
only  3%.  The  loss  of  mineral  matters  is  so 
largely  affected  by  the  condition  of  beating  of  the 
fibres  that  the  author  considers  the  question  of 
plasticity  in  the  testing  of  china  claj'S  is  com- 
paratively unimportant  ;  the  thickness  of  the  sheet 
and  the  nature  of  the  sizing  are  likewise  quite 
subordinate  factors.  In  paper  mill  economy  the 
re-use  of  the  back-waters  is  a  matter  of  first 
importance,  particularly  in  the  manufacture  of 
quickly  beaten  papers. — J.  F.  B. 

Patents. 

[Silk   cotton]    Insulating   material ;     Electric   — 
applicable     as     a     heai-insulating  material.      F. 
Rowley,  and  Sanraine  Syndicate,  Ltd.,  London. 
Eng.  Pat.  1133,  Jan.  15,  1914. 
Compressed  silk  cotton,    e.g.  kapok,  is  used  as 
electric  or  heat  insulating  material  and  for  water- 
proofing    purposes.     Sheets     of     the     compressed 
material  may  be  provided  with  a  matrix  when  used 
for  waterproofing  purposes  in  buddings. — B.  N. 

Cellulose  ;    Process  of  treating  wood  and  plants    to 

make .        B.     Loomis,     Hartford,      Conn., 

Assignor  to  Loomis  Utilisation  Co..  East  Orange, 
N.J.  U.S.  Pat.  1.122,404,  Dec.  29,  1914. 
Date  of  appl..  Mar.  22,  1912. 

The  material  is  treated  in  a  closed  vessel  first  with 
hot  water  and  then  with  a  dilute  alkahne  solution, 
which  is  circulated  at  gradually  increasing  tem- 
peratures through  the  material,  a  heater,  and  a 
separator,  in  which  the  matters  removed  from 
the  material  are  separated  by  floating  or  deposition. 
Tlie  cleansed  material  is  subsequently  digested 
with  alkaU  to  reduce  it  to  pulp. — J.  F.  B. 

Pajjer-slock  ;    Method  and  apparatus  for  producing 

.     W.  E.  Phelps.  Baltimore,  Md.     U.S.  Pat. 

1,123.000,  Dec.  29,  1914.  Date  of  appl.,  June 
26,   1913. 

Fibrous  paper-making  material  is  disintegrated 
b}'  stirring  it  witli  water  in  a  tank,  and  then  passing 
it  through  a  conduit  making  a  cu'cuit  back  to  the 
tank.  The  conduit  is  divided  into  several  sections, 
each  separated  from  the  next  by  a  vacuum-pump, 
the  suction  produced  by  each  consecutive  pump 
being  greater  than  that  produced  by  the  pump  in 
the  preceding  section. — J.  F.  B. 

Porous  and  fibrous  material ;  Method  of  treating  — • — . 
G.  D.  Burton.  Assignor  to  The  Burton  Co., 
Boston.  Mass.  U.S.  Pat.  1.123,166,  Dec.  29, 
1914.     Date  of  appl.,  Sept.  24,  1912. 

Fibrous  materials,  such  as  corn  (maize)  stalks, 
straws,  and  grasses,  are  charged  into  a  perforated 
drum  revolving  in  a  receptacle  containing  a  soap 
solution,  which  may  be  mixed  with  borax,  sodium 
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carbonato.  or  ammonia.  The  treatment  is  con- 
tiniit'il  until  tin-  dirt,  seeds,  and  other  impurities 
attacked  l>y  these  reagents  have  passed  through 
the  perforations  of  tlie  drum.  The  cleansed 
material  is  then  reduced  to  pulp  by  revolving  the 
drum  in  a  solution  of  caustic  soda,  sp.  gr.  1  010 — 
1-0 15,  until  the  pidp  fibres  have  all  passed  through 
the  perforations,  leaving  the  undigested  weeds,  etc., 
inside  the  drum. — J.  F.  B. 


Plastic  masscn  ;    Manufacture  of - 


by  the  action 


of  altlelii/dcs  on  albuminous  substances  [yeast 
residuex].  II.  Bliicher  and  E.  Krause.  Ger. 
Pat.  27r>.S.)7,  June  a,   1913. 

The  residues  obtained  in  the  manufacture  of 
yeast  extracts  are  used  as  raw  materials,  mixed,  if 
desired,  with  other  albuminous  substances  and  with 
nUing  materials. — A.  S. 

Glue  and  glycerin  from  ivaate  paper  coated  with  the 

same  ;     Process   for    recovering .      P.  Hey. 

Ger.  Pat.  279,141,  Nov.  1,  1913. 

The  paper  is  .soaked  in  cold  water  and  then 
placed  on  a  series  of  superposed  sieves  in  a  closed 
chamber  into  which  steam  is  deUvered.  The 
mixture  of  glue  and  glycerin  is  liquetted  by  the 
steam  and  flows  through  the  sieves,  being  collected 
by  intermediate  inclined  plates  which  deUver  it 
into  a  common  receptacle,  provided  with  an  outlet 
pipe,  at  the  bottom  of  the  chamber.  The  chamber 
IS  fitted  with  an  overflow  pipe  for  condensed 
water. — A.  S. 

Wool-scouring  and  analogous  liquors  ;    Recovery  of 

grease  and  other  ingredients  from .     W.   G. 

Abbott,  jun.,  Wilton,  N.II.,  U.S.A.  Eng.  Pat. 
18,736,  Aug.  17,  1914. 

SeeU.S.  Pat.  1,110,277  of  1914;  this  J.,  1914, 1006. 

Fertiliser  from  sulphite-cellulose  waste  lyes.      Ger. 
Pat.  278,492.     See  XVI. 


VI.— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING, 

Patents. 
'Textile  fabrics  ;   Machines  for  washing  ■ 


Nyborg.  Xorrkiiping,  Sweden.     Eng.  Pat.  10,679, 
Apr.  30,   1914. 

In  open-width  washing  machines  the  liquid  from 
the  squeezing  rolls  is  received  on  a  swivelled  plate 
by  which  it  can  either  be  I'eturned  to  the  material 
before  this  enters  the  liquid  in  the  vat.  or  delivered 
into  a  discharge  trough.  Pinsing  liquid  is  also 
applied  to  the  material  before  it  reaches  the  liquid 
in  the  vat.— J.  F.  B. 

Washing  apparatus  used  in  bleachintj.  N.  McMurray 
and  T.  Knowle.s,  Lambeg.  Ireland.  Eng.  Pat. 
1(5,100,  Julv  7,  1914.  Addition  to  Eng.  Pat. 
17,971,  Aug.  7,  1913  (this  J.,  1914,  910). 

The  rollers  of  the  washing  machine  are  provided 
with  end  flanges  adapted  to  rotate  with  tliem.  and 
secvired  in  such  a  manner  as  to  make  the  entire 
surface  of  the  rollers  free  from  obstructions  or 
projections.  Gudgeon  bearings  are  carried  in 
recesses  in  the  ends  of  the  rollers. — B.  N. 

Dyeing   textile   materials   such   as   are    capable    of 

being  packed  ;    Much  ines  for .     K.  Calleba\it 

and  J.  de  Bliccjuv,  Brussels.      Eng.  Pat.  19,062. 
Aug.  25,  1014.     Under  Int.  Conv.,  Jan.  23,  19141 

The  walls  of  a  removable  cage  or  receptacle  for 
the  material  are  inclined  inwards,  so  as  to  form  a 


single  or  double  truncated  cone.  An  inlet  chamber 
for  the  dye  liciuor  is  provi(U'(l  at  the  base  or  between 
the  bases  of  the  cones  and  the  materi.al  is  held  in  a 
horizontal  layer  above  the  inlet  in  the  first  case, 
or  both  al)ove  and  below  it  in  the  sei'ond,  so  that 
the    licjuor    flows    outwards    through    the    layers. 

— B.  N. 

[Sitlphide]     dycstuffs ;      Application     of - 


,     B. 

Lodge  and  J.  M.  Ev.aiis,  Iluddersfield.  Eng. 
Pat.  23,386,  Nov.  18,  1914.  Addition  to  Eng. 
Pat.  29,852,  Dec.  29,  1913  (this  J.,  1915,  135). 

The  process  is  applied  to  the  dyeing  of  animal 
fibres,  including  furs  and  feathers,  and  also  to 
artificial  sUk. — B.  N. 

Dyeing  machine.  W.  W.  Sib.son  and  B.  A.  Parkes, 
Assignors  to  The  Philadelphia  Drying  Machinery 
Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,125,747,  Jan. 
19,  1915.     Date  of  appl.,  April  15,  1914. 

A  ROTATING  cage  is  mounted  within  a  tank,  which 
is  supported  npon  a  frame,  so  that  it  can  be  oscil- 
lated or  held  in  various  adjusted  positions,  without 
disturbing  the  operation  of  the  cage.  A  discharge 
pipe,  connected  to  the  lower  end  of  the  tank,  is 
arranged  so  that  it  may  be  uncoupled,  whereby  the 
tank  may  be  swung  on  its  support.  Means  are  pro- 
vided for  heating  the  dye  liquor  in  the  tank,  and 
the  latter  is  also  provided  with  a  counterbalanced 
cover. — B.  N. 

Multicolour  effects  in  threads  or  fabrics.     A.  Heinzel, 
jun.     Ger.  Pat.  277,497.  June  3,  1913. 

Artificial  filires,  such  as  artificial  silk,  are  impreg- 
nated with  a  solution  of  a  cerium-oxygen  compound 
having  an  oxidising  action,  the  excess  of  the  solu- 
tion is  removed  by  hydro-extracting  or  pressing, 
and  the  fibres,  without  further  drying,  are  placed  in 
a  bath  containing  10 — 20  c.c.  (4  soda  lye  of  40^  B. 
(sp.  gr.  1-383)  per  litre.  The  treated  fibres  are  spun 
or  woven  with  untreated  artificial  fibres  or  with 
vegetable  fibres,  untreated  or  treated  in  a  similar 
manner,  then  dyed,  and  treated  with  an  agent 
capable  of  liberating  oxygen  from  the  cerium  com- 
pound. A  gelatin  solution  or  the  like  may  be 
applied  as  a  finish  to  the  artificial  fibres  after  the 
treatment. — A.  S. 

Dyeing  and  like  treatment  of  textile  material ;  Ap- 
paratus for .     J.,   T.,   and   E.   Brandwood, 

Bury.  U.S.  Pat.  1,125,803,  Jan.  19, 1915.  Date 
of  appl.,  Feb.  12,  1913. 

See  Eng,  Pat.  436  of  1913  ;  this  J.,  1914,  133. 

Printing-pastes    and    process    of   producing    same. 

J.  Carstens,  Leverkusen,  Assignor  to  Farbenfabr. 

vorm.   F.  Bayer  und  Co.,   Elberfeld,   Germany. 

U.S.    Pat.    1,126,387,    Jan.    26,    1915.     Date   of 

appl.,  Nov.  20,  1912. 
See  Eng.  Pat.  22,201  of  1912  ;  this  J.,  1913,  531. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Acids  and  bases  ;    Determination  of  very  weak  ■ 


by  means  of  electrolytic  conductivity  measurements. 

S.  Horiba.     Mem.  Coll.  Sci.,  Imp.  Univ.,  Kyoto, 

1914,  1,  35—47, 
From  data  obtained  by  measuring,  at  25^  C,  the 
conductivities  of  (1)  a  mixture  of  aniline  (weak 
base)  with  an  excess  of  hydi'ochloric  acid,  and  (2) 
a  mixture  of  phenol  (weak  acid)  with  an  exce.ss 
of  sodium  hydroxide,  the  following  empirical 
formula;  were  (l('duced  and  foimd  satisfactory  as  a 
basis  for  tiie  determination  of  weak  bases  and 
acids,    respectively,    under   similar    conditions  : — 
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(1).  0-298.5  C=xa — a-,  where  C  is  the  concentration  of 
the  weak  base  (aniline),  x  and  Xa  the  specific  conduc- 
tivities of  the  mixture  and  acid,  respectively,  the 
concentration  of  tlie  latter  being  between  iV.'oO  and 

N/25.     (2).  C.  =  -jj:^jg^^.-^*3— pj,    ^-here  C^ 

and  Cb  are  the  concentrations  of  the  weak  acid 
(phenol)  and  sodium  hydroxide,  respectively, 
.■r»j  and  a-b  the  specific  conducti\aties  of  the  mix- 
ture and  the  sodium  hydroxide  respectively,  Ci 
being  between  iV/25  and  ,V/50,  and  Cu  less"  than 
half  Ch-  The  constants  of  the  hydrolj-tic  dissocia- 
tion of  aniline  hydrochloride  and  sodium  phenoxide 
were  also  calculated. — W.  E.  F.  P. 


Formic  and  acetic  acids  ;  Determination  of - 


■  and 


the  separation  of  these  acids  in  very  dilute  solutions. 
E.  Heuser.     Chem.-Zeit.,  1915,  39,  57 — 59. 

The  determination  of  formic  and  a<-etic  acids  by 
acidifj'ing  with  sulphuric  acid  and  distilling  with 
steam  requires  too  much  time  for  ordinary  use, 
and  if  the  sulphuric  acid  be  replaced  by  phosphoric 
acid,  the  results  are  vitiated  by  the  latter  passing 
over  into  the  distillate.  Good  results  are  obtained 
if  the  vapours  are  passed  through  a  flask  filled  with 
glass  beads  and  heated  by  a  water-bath,  on  their 
wav  to  the  condenser  (cf.  Wenzel.  Monats.  Chem., 
1897,  659).  The  sample  is  mixed  with  50  c.c.  of 
water  and  50  c.c.  of  phosphoric  acid  of  sp.  gr.  1-2 
and  distilled  at  44°  C.  (56  mm.  pressure)  until  the 
volume  is  reduced  to  50  c.c.  A  further  50  c.c.  of 
water  is  then  added  and  the  mixture  again  distilled 
to  a  volume  of  50  c.c.  A  current  of  air  free  from 
carbon  dioxide  is  drawn  through  the  apparatus 
during  distillation.  The  use  of  a  flask  filled  with 
glass  beads  is  also  necessary  in  determining  acetic 
acid  by  distillation  in  a  mixture  of  formic  and  acetic 
acids  after  destroying  the  former  by  oxidation  with 
bichromate  and  sulphuric  acid  (see  Macnair,  Z. 
anal.  Chem.,  1888,  27,  398). — A.  S. 

Alkali  hicarhonates  ;    Dissociation  pressures  of  the 

.     //.     Potassium,    rxtbidium,,   and    caesium, 

hydrogen  carbonates.  R.  M.  Caven  and  H.  J.  S. 
Sand.  Chem.  Soc.  Trans.,  1914,  105,  2752 — 
2761.     (See  this  J.,  1911,  800.) 

The  dissociation  pressiu-es  of  the  hicarhonates  of 
potassium,  rubidium  (above  158°  C),  and  caesium 
(above  165°  C.)  can  be  represented  by  the  equation 
logp=a-6/r  where  a  =10-832,  12-712,  and 
16-930,  and  6=3420,  4300,  and  6300,  for  K,  Rb, 
and  Cs  respectively,  and  the  heats  of  dissociation, 
per  2  grm.-mols.,  calculated  from  these  values  were 
31,460,  39,560,  and  59,960  calories.  Anomalous 
pressure  values  with  rubidium  and  caesium  bicar- 
lionates,  below  the  temperatures  stated,  were  pro- 
bably due  to  impurity.  The  results  show  an 
increase  of  stabihty  with  rise  of  atomic  weight  of  the 
alkaU  metal,  the  temperatures  of  sensible  dissocia- 
tion of  potassium,  rubidium,  and  caesium  hicar- 
honates being  considerably  higher  than  that  of  the 
sodium  salt.  By  determining  the  molecular  ratio 
HjO  :  CO,  in  the  gaseous  phase,  it  was  proved  that 
the  dissociation  products  of  the  alkali  bicarbonates 
are  normal  carbonate,  carbon  dioxide,  and  water, 
no  hydrated  intermediate  compounds  being  formed. 

— F.  SODN. 

Stassfurt    deposits ;      Quantitative     chemical    com- 
position   of    the .     M.     Rozsa.     Z.     anorg. 

Chem.,   1915,   90,  377 — 385. 

Discussing  the  origin  of  the  Stassfurt  deposits, 
the  author  is  unable  to  reconcile  either  the  dis- 
proportionate amount  of  anhydrite  in  comparison 
with  rock-salt  or  the  regularity  and  puritv  of  the 
layers  in  the  anhydritic  rock-salt  with  Ochsenius' 
hypothesis  of  a  continuous  influx  of  sea-water 
and  the  removal  of  the  final  mother-hquors  to  the 


outside  ocean.  On  the  contrary,  in  the  early 
stages  of  evaporation  of  the  Zechstein  lake  the 
process  of  deposition  of  gypsum  and  rock-salt 
has  been  interrupted  or  even  reversed,  owing 
apparently  to  the  sporadic  influx  of  other  mother- 
liquors  of  varying  composition.  The  comparative 
thinness  of  the  rock-salt  layer  also  denotes  the 
removal  of  a  considerable  portion  of  the  mother- 
liquors  from  the  Zechstein  lake  rather  than  the 
continuous  influx  of  sea-water.  Such  processes 
are  explained  on  the  basis  of  local  saturation 
and  deposition  effected  through  segregation  of 
partially  evaporated  sea-water  in  depressions, 
followed  either  by  tectonic  changes  in  the  lake- 
bed  resulting  in  the  distribution  of  the  mother- 
Uquor  over  a  large  area,  or,  less  frequently,  by 
a  fresh  influx  from  the  sea.  The  existence  of 
numerous  salt  deposits  in  the  area  between  the 
Russian  and  Dutch  frontiers  of  Germany,  the 
North  Sea  and  the  heights  of  central  Germany 
is  ascribed  to  this  cause.  The  formation  of 
annual  anliydritic  layers  and  the  periodic  variations 
in  the  proportion  of  calcium  sulphate  to  sodium 
chloride,  are  attributed  to  changing  climatic 
conditions  :  the  effect  of  temperature  and  rainfall 
on  depositions  from  such  solutions  is  discussed  at 
length.  The  arguments  are  supported  by  the 
results  of  a  series  of  quantitative  analyses. — J.  R. 

Potash   industry  ;     The   waste   liquors  of  the  - 


Berge.     Z.  angew.  Chem.,  1914,  27,  660—662. 

In  a  refinery  treating  daily  400  tons  of  crude 
carnaUite  salts,  containing  about  16%  KCl, 
there  is  produced  200  cb.  m.  of  waste  liquors  of 
sp.  gr.  1-30,  containing  about  30%  MgClj.  A 
promising  process  for  the  utihsation  of  these 
liquors  is  that  suggested  by  K.  Hepke  (Ger.  Pat. 
278,106  ;  following).  Of  the  200  cb.  m.  of  waste 
liquors,  90  cb.  m.,  containing  30  tons  of  MgClj, 
would  he  decomposed,  assuming  a  yield  of  75  %, 
to  produce  16  tons  of  crude  80%  magnesia  and 
58  tons  of  hydrochloric  acid  of  30%  strength. 
The  remaining  110  cb.  m.  of  liquor,  containing 
43  tons  of  MgClj,  could  be  incorporated  with  the 
16  tons  of  magnesia  to  produce  about  140  tons  of 
magnesium  oxychloride. — J.  F.  B. 

Potash  supplies  in  the  United  States.     Oil,  Paint, 
and  Drug  Rep.,  Feb.  %,  1915. 

It  is  stated  officially  that  the  reasons  for  the 
placing  of  an  embargo  by  Germany  on  exports  of 
potash  to  the  United  States,  are  that  part  at  least 
of  the  potash  is  used  in  the  production  of  explo- 
sives, which  might  ultimately  be  sold  to  countries 
at  war  with  Germany.  Further,  potash  is  exported 
in  jute  bags,  and  the  jute  is  now  required  by  the 
German  Government  for  other  purposes.  It  is 
suggested  that  American  importers  should  give 
the  necessary  guarantees  that  the  potash  would 
not  be  used  to  make  explosives,  and  that  heavy 
cotton  bags  should  be  sent  to  Germany  to  carrj' 
the  potash.  In  the  meantime,  much  attention  is 
being  given  to  the  American  sources  of  potash. 
As  regards  the  Searles  Lake  deposits  in  Califomia, 
it  is  stated  that  over  £300,000  has  been  spent  in 
development,  but  that  a  considerable  addition  to 
the  plant  will  have  to  be  made  if  potash  is  to  be 
produced  in  commercial  quantities.  The  Bureau 
of  SoUs  considers  that  the  expenditure  of  about 
£10,000  in  manufacturing  equipment  for  the  Pacific 
Coast  kelp  fields  wiU  be  sufficient  to  instal  plant 
for  producing  potash  on  a  small  commercial  scale. 
It  is  further  stated  that  about  15,000  tons  of 
potash  might  be  obtained  from  the  waste  of  the 
beet  sugar  industry  in  the  United  States,  and  a 
further  5000  tons  from  the  scouring  of  raw  wool. 
In  a  report  to  the  U.S.  Geological  Survey,  Mr. 
H.  S.  Gale  expresses  the  opinion  that  the  kelp 
beds  afford  the  only  really  promising  fields  for 
acquiring  potash  in  commercial  quantities. 
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Maf^itesium  chloritie  aoluHona  ;   The  solidification  of  ' 

conceiUraU'd .     II.  Hof.     Chem.-Zoit.,   1915, 

39,  15.  I 

In  the  process  described  previously  (this  J.,  1914, 
Sfl3)  for  solidifying  the  residual  liquors  of  the 
(Icrman  potash  industry  containing  inaRnosiuni 
ihloride.  l)y  the  addition  of  calcined  kieserite,  the 
solidification  is  caused  by  the  separation  of 
nuignesiuni  chloride  due  to  removal  of  water  by 
the  hydration  of  the  magnesium  sulphate,  which 
however  only  proceeds  to  the  tetrahyilrato.  In 
a  similar  manner  mother  liquoi's  containing 
pota.s.sium  sjilts  may  be  solidified  by  addition  of 
calcined  "  llurtiialz  "  rich  in  pota-ssium  chloride 
and  in  kieserite,  or  of  "  Harlsalz  "  rich  in  potassium 
chloride  together  with  a  sufficient  quantity  of 
calcined  kieserite,  whereby  a  product  similar  to 
kainit  is  obtained. — W.  II.  H.  N. 

Sulphites,  thiosulpkates,  and  polythionates  ;  Method 

of    detennininq .     A.     Sander.     Z.     angew. 

Chem.,  1915,  28,  9—12. 

PoLYTHlON".\TES,  t  hiosidphates,  and  sulphiu-ous  acid 
may  lie  determined  in  presence  of  each  otlier  by 
titrating  the  thiosulphate  and  sulphurous  acid 
with  iv/10  iodine  solution  (a  c.c.),  the  poly- 
thionate  being  unacted  upon,  and  detemiining 
the  sulphuric  acid  formed  by  the  oxidation  of  the 
sulphurous  acid  by  titration  with  iV/10  caustic 
soda  (6  c.c).  Then  6/2  c.c.  is  the  measure  of  the 
iodine  reacting  with  the  sxdphurous  acid  and 
(a— 6/2)  that  reacting  with  the  thiosulphate. 
In  a  fresh  portion  of  the  original  solution  the 
sulphurous  acid  is  converted  into  bisulphite  by 
means  of  JV/10  NaOH  in  tlie  presence  of 
methyl  orange,  and  the  neutralised  solution  is 
poured  into  an  excess  of  a  cold  saturated  solution  of 
mercuric  cldoride  :  in  45  minutes,  with  frequent 
shaking,  the  following  reactions  are  complete  : — 

Na,S,0,  +2HgCl,  -f  H.O  = 

Na'.SO,  +HgjCl,  +2Ha  -f  S. 
Na,S.O,+2Hgaj+2HjO  = 

NajSO,  +  Hg,aj  -fHjSO.  +2Ha  +2S. 
2NaHS0  J  +  HgCl,  =  Hg(SO  ,Na) ,  +  2HC1. 

The  acidity  is  titrated  with  JV/10  NaOH,  as 
above,  and  that  due  to  the  known  amount  of 
thiosulphate  and  bisulphite  computed.  The  re- 
mainder is  due  to  polythionates,  and  is  expressed 
in  terms  of  grm.-mols.  of  NaOH  ;  one-fourth  of 
t  Ids  result  represents  the  grm.  -mols.  of  polythionates 
present. — W.  H.  H.  N. 

Poll/sulphides  of  potassium.  Polysulphides  of  the 
alkali  metals.  II.  A.  Rule  and  J.  S.  Thomas. 
Chem.  Soc.  Trans.,  1914,  105,  2819—2829. 
(See  this  J.,  1914,  198.) 

An  examination  of  the  solids  formed  by  adding 
sulphur,  in  varying  proportion,  to  an  alcoholic 
solution  of  potassium  hydrosulphide,  and  a 
determination  of  the  amount  of  hydrogen  sulphide 
evolved  during  the  reaction,  showed  the  chief 
product  to  be  potassium  pentasulphide,  which 
separated  in  extremely  hygroscopic  orange-red 
crystals  ;  no  evidence  of  the  formation  of  higher 
polysulphides  was  obtained.  The  pentasulphide 
darkened  on  heating,  Ijut  melted  without  decom- 
position at  about  220°  C.  ;  it  readily  oxidised 
on  exposure  to  air,  with  the  liberation  of  sulphur. 
-Metallic  potassium  reduced  an  alcoholic  solution 
of  potassium  pentasulphide  to  lower  polysidphides, 
but  no  definite  product  was  isolated. — F.  Sodn. 

Calcium,  nitrate  factories  ;   Toxic  symptoms  among 

workers    in .      F.     Koelsch.      iliinch.     Med. 

Woch.,  1914,  1809.   Pharm.  J.,  1915,  94,  241. 

Workers  in  factories  where  calcium  nitrate  is 
produced  electrically  from  the  atmosphere,  are 
subject  to  a  pecidiar  form  of  industrial  poisoning. 


which  is  att  ributed  to  calcium  cyanide  in  the  dust 
inlialod.  Tlie  symptoms  do  not  develop  until 
some  alcoholic  liever.vjje  is  taken  ;  t  lien  the  head 
becomes  liot  and  fluslied  while  the  limbs  feel  cold. 
Pulsation  is  felt  in  the  chest  and  neck,  while 
respiration  becomes  dilHcult.  Even  minute  quan- 
tities of  alcohol  may  produce  these  symptoms. 
The  face  and  neck  then  become  cyanosed  while 
the  trunk  and  arms  a<>quu'e  a  bright  red-coloured 
ra-sli,  unaccompanied  by  any  great  rise  in  tem- 
perature. The  reflexes  remain  normal,  and  the 
senses  are  unimpaired.  In  severe  cases  giddiness 
and  jactitation  occur.  The  duration  of  the  attack 
is  variable,  according  to  the  amount  of  alcohol 
taken.  When  vomiting  or  diarrhoea  occurs,  instant 
improvement  follows,  and  the  ra-sli  immediately 
fades.  No  permanent  ill-effects  have  been  ob- 
served hitherto.  No  case  of  acquired  immunity 
has  been  recorded.  A  few  hours'  stay  in  the 
dusty  factory  is  sufficient  to  render  a  workman 
liable  to  attack.  Total  abstainci-s  are  not  affected  ; 
after  an  absence  of  a  day  or  two  from  the  works 
alcoliol  may  be  taken  with  impunity.  The  attacks 
do  not  occur  in  workmen  who  have  taken  alcohol 
previous  to  going  to  work. 

Calcium,  carbide  m,anufacturc.    Times,  Eng.  Suppl., 
Jan.  29,  1915. 

Until  the  outbreak  of  the  war  the  situation  of  the 
calcium  carbide  industry  was  satisfactory.  HTiile 
the  demand  for  lighting  purposes  showed  a  steady 
increase,  that  for  oxy -acetylene  welding  continued 
to  increase  with  great  rapidity,  but  on  the  other 
hand  the  requirements  of  carbide  for  making  fer- 
tilisers, such  as  cyanamide,  do  not  appear  to  have 
made  much  progress.  By  far  the  largest  consumer 
for  this  last  purpose  was  Germany,  and  it  is  reported 
that  the  cliief  German  contractors,  even  before  the 
war,  faded  to  take  the  increased  quantities  which 
they  had  led  the  manufacturers  to  believe  they 
could  place.  The  outbreak  of  the  war  seriously 
interfered  with  manufacture.  The  factories  in 
Norway  were  compelled  to  shut  down,  with  one 
exception,  chiefly  owing  to  the  difficulty  of  shipping 
raw  material.  A  British-run  factory,  that  of  the 
Albion  Products  Co.,  continued  to  run  its  factory 
at  full  power,  and  even  succeeded  in  somewhat 
increasing  its  production.  In  other  parts  of 
Europe  mobilization  caused  either  complete  or 
partial  shutting-down  of  the  factories.  The  im- 
portant factories  in  Austria,  on  the  Dalmatian 
coast,  have  no  means  of  transport  except  by  sea. 
The  result  has  been  that  a  shortage  is  beginning 
to  be  felt  in  certain  sizes  of  carbide,  particularly 
those  required  for  motor  and  cycle  lamps,  which 
these  factories  especially  catered  for.  Tlie  war  also 
caused  a  serious  decrease  in  the  manufacture  of 
cyanamide,  owing  to  the  German  market  being 
made  more  or  less  inaccessible.  The  war  has  made 
a  very  considerable  difference  in  the  consumption 
of  calcium  carbide.  The  consumption  for  lighting 
purposes  has  decreased  considerably,  but  the 
consumption  for  oxy-acetylene  welding  purposes 
and  for  emergency  'lighting  has  increased  enor- 
'■  mously.  The  British  War  Office  decided  to  equip 
the  motor-omnibuses  and  motor-cars  sent  to 
France  with  acetylene  lighting,  and  is  shipping 
large  quantities  of  carbide  to  France.  The  only 
factory  producing  carbide  in  this  country,  that  at 
Thornhill,  Yorkshire,  reports  a  vei-y  successful 
year.  The  war  put  an  end  to  the  Syndicate  of 
Continental  Carbide  Fa*;tories,  as  it  proved  im- 
possible to  continue  the  co-operation  between 
British,  French,  Austrian,  and  German  manufac- 
turers. British,  French,  and  Swiss  manufacturers 
each  held  a  larger  interest  in  the  syndicate  than 
the  German  manufacturers.  At  the  present  time  a 
decided  shortage  of  carbide  is  beginning  to  make 
itself  felt  in  many  countries,  although  in  Great 
Britain  prices  are  about  at  the  same  level"  as  before 
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the  war.  It  is,  however,  generally  anticipated 
that  they  v.-iH  be  put  up  shortly,  because  not  only 
is  the  cost  of  manufacturing  increasing  very 
rapidly,  but  the  freights  for  carbide  from  the 
Continent  to  this  country  are  already  about  50% 
higher  than  before  the  war. 

'     Stannous    and   ■potassium    chlorides ;     The    double 

salts  of .     T.   Fu,iiniin-a.      Mem.   Coll.   Sci., 

Imp.  Univ.,  Kyoto,  1914.  1.  63—68. 
Only     two     double     salts,     SnCl„KCl,H20     and 
SnCl,,2KCl,2H20,  were  found  to  exist  at  25"  C, 
thus   confirming   the   conclusion   of   Remsen   and 
Bichardson  (Amer.  Chem.  J..   1892,   14,  89). 

— W.  E.  F.  P. 

Lead  oxide,   acetic  acid,  water  ;    The  system . 

S.  Sakabe.    Mem.  Coll.  Sci.,  Imp.  Univ.,  Kyoto. 

1914,  1,  57—61. 

The  only  basic  salts  found  to  exist  in  contact 
with  solutions,  at  25' C,  were  Pb(OH){C2H,02) 
and  Pb(C2H302)2,2Pb(OH)2,  thus  confirming  the 
conclusion  of  Lowe  (J.  prakt.  Chem.,  1866,  98, 
385)  ;  no  acid  salt  was  formed  under  these  con- 
ditions.    (See  also  Jackson,  this  J.,   1914,  1046.) 

— W.  E.  F.  P. 

Peroxides  of  the  alkaline-earth  metals.  E.  H.  Riesen- 
feld   and   W.   Nottebohm.         Z.   anorg.   Chem., 

1915,  90,  371 — 376.  (See  also  this  J.,  1915,  78.) 
The  decomposition  of  anhydrous  calcium  peroxide 
at  atmospheric  pressure,  although  commencing 
at  about  220°  C,  occurred  very  slowly  up  to  about 
273°  C.  At  273°,  14-6  °/o  of  active  oxygen  remained 
after  21  hours;  at  282°.  10-3%  after  24  hours; 
at  298°,  4-2%  after  22  hours;  and  at  308°  C, 
0-5%  after  46  hours.  At  255°  C.  the  dissociation 
pressure  was  above  190  atmospheres,  and  it  is  con- 
cluded that  the  production  of  calcium  peroxide 
by  the  action  of  oxygen  on  lime  would  require 
pressures  which  are  unattainable  in  practice. — J.R. 

Silicon  tetrachloride,  disilicon  hexachloride,  and  the 

higher  chlorides  of  silicon  ;    Preparation  of 

by  the  action  of  chlorine  on  50%  ferrosilicon, 
together  with  a  discussion  on  their  mode  of  forma- 
tion.    Silicon  cmnpotinds  ;    Besearchcs  on . 

VI.  G.  Martin.  Chem.  Soc.  Trans.,  1914,  105, 
2836 — 2860. 
Silicon  tetrachloride  and  disilicon  hexachloride 
were  prepared  by  passing  chlorine  over  com- 
mercial 50%  ferrosilicon  heated  to  180° — 200°  C. 
in  an  iron  tube ;  aljout  3  kUos.  of  the  hexachloride 
and  200  grms.  of  trisilicon  octaehloride,  besides 
smaller  quantities  of  mixed  liigher  chlorides,  were 
obtained  by  fractionating,  under  anhydrous 
conditions,  54  kilos,  of  the  crude  tetrachloride 
first  collected.  The  apparatus  employed  and 
mode  of  operating  are  fully  described  :  an  essential 
condition  is  the  exclusion  of  atmospheric  moisture. 
SUicon  tetrachloride  had  no  appreciable  action  on 
silicon  at  200° — 340°  C.  (compare  Gattermaim  and 
Weinlig,  Ber.,  1894.  27,  1943),  and  disilicon  hexa- 
chloride, although  readily  dissolving  chlorine,  was 
not  affected  bv  it  at  the  ordinary  temperature. 
The  hexachloride,  however,  took  flre  in  chlorine 
at  about  300°  C,  forming  silicon  tetrachloride, 
and  the  tetrachloride  is  regarded  therefore  as  the 
final  product  of  the  action  of  chlorine  on  ferrosilicon, 
resulting  from  the  chlorination  of  more  complex 
clilorides ;  this  accounts  also  tor  the  fact  that  no 
silicon  tetracliloride  was  collected  during  the  first 
halt-hoiu-  of  operating.  All  the  products  reacted 
with  water  to  form  white  amorphous  compounds 
which  were  readily  combustible  and  dissolved 
in  potassium  hydroxide  with  the  evolution  of 
hydrogen. — F.  Sodn. 


Disilicon  hexachloride;    Action  of  ethyl  alcohol  on 
^— .     Researches    on  silicon   compounds.      V II. 
G.  Martin.    Chem.  Soc.  Trans.,  1914,  105,  2860— 
2872. 
Alcohol   reacts   vigorously   with   disilicon   hexa- 
chloride. producing    intense    cold    and    givmg    a 
mixture  of  ethoxy-derivatives.       The  compounds 

SiXl^OCHs,  Si.Cl4(OC2H5).,,  Sl,Cl3(OC2H5)3, 

Si:Cl{OC;H5)5,  and  Si,(OC,H5)6  were  prepared  as 
colourless  oUs,  boUing  at  84°,  104  ;  122  ,  Idb  , 
and  141°  C.  respectively,  under  34  mm.,  by 
treating  the  hexacliloride  or  a  relatively  lower 
ethoxy-derivative  with  alcohol;  the  tetra-  and 
penta-ethoxy-derivatives  reacted  only  on  heating. 
The  chloro-ethoxy-derivatives  attacked  the  skm 
and  were  decomposed  by  moisture  giving  white 
amorphous  explosive  hydroxy-compounds,  whilst 
the  hexa-ethoxy-compound  reacted  with  alkali 
with  the  evolution  of  hydrogen. — F.  Sodn. 


Actinium  and  ionium  ;    Recovery  of 
Olary  ores.      S.  Radcltff, 


-from  the 
Chem.  News,    1915, 


111,  59—60.     (See  also  this  J.,  1914,  229). 

Actiiiium.  Almost  the  whole  of  this  constituent 
appears  to  be  precipitated  with  the  mixed  crude 
sulphates  (this  J..  1914,  231,  table  III.)  obtained 
in  the  course  of  extracting  the  radium.  The 
mixture,  containing  about  3%  of  rare  earths  in 
addition  to  the  constituents  enumerated  (loc.  cit.), 
is  fused  in  an  iron  crucible  ^ith  excess  of  sodium 
hydroxide  containing  some  sodium  carbonate, 
the  melt  extracted  repeatedly  mth  hot  water, 
the  insoluble  residue  digested  with  excess  of 
sodium  carbonate  under  a  steam  pressure  of  90  lb., 
the  carbonate  residue  washed,  treated  with  dilute 
hydrochloric  acid,  the  solution  evaporated  to 
dryness,  the  residue  treated  \\itli  water,  the 
sOica  filtered  oft',  and  the  solution  saturated  with 
hydrochloric  acid  gas  (to  precipitate  the  radium 
and  barium)  and  filtered.  The  filtrate,  containing 
the  actiniterous  rare  earths,  is  evaporated  to  dry- 
ness and  the  residue  further  treated  to  separate 
actinium.  Ionium  appears  to  be  chemically 
inseparable  from  thorium,  so  that  by  extracting 
and  purifying  the  latter  by  any  of  the  well-known 
methods,  an  active  ionium  product  is  obtained. 
The  activity  of  this  product  depends  on  the 
ratio  between  the  uranium  and  thorium  present 
in  the  ore,  this  ratio  being  about  100  :  1  in  the 
case  of  the  Olary  ore. — W.  E.  F.  P. 


Dcfennination   of  potassium   hydrogen   tartrate  and 
tartaric  acid.     Astruc.     See  XVI II. 


Patents. 

Sulphuric  acid  ;  Apparatus  for  use  in  the  manufac- 
ture of .     R.  Bit  hell  and  J.  A.  Beck,  Belfast. 

Eng.  Pat.  28,743,  Dec.  12,  1913. 

A  COLUMN  is  buUt  up  of  a  number  of  superposed 
compartments,  each  having  an  opening  in  the  base, 
fitted  with  an  open  pipe,  the  upper  end  of  which 
is  covered  by  a  hood  resting  upon  the  floor  of  the 
compartment  and  perforated  near  its  lower  edge. 
Each  hood  is  provided  with  a  perforated  annular 
flange  or  shelf,  extending  to  the  wall  of  the  comjmrt- 
ment,  and  overflow  pipes,  piercing  the  flange, 
connect  the  compartment  \\'ith  those  immediately 
and  below.  The  apparatus  is  intended  primarily 
to  replace  the  usual  Glover  tower,  hot  burner 
gases  passing  upwards  tlu'ough  successive  layers  of 
dilute  acid  supjiUed  from  above ;  the  current  of  gas 
is  deflected  by  the  hoods  and  further  liroken  up  by 
the  perforated  shelves.  An  extended  column  or  set 
of  columns  may  be  employed  also  instead  of 
chambers  and  Gay  Lussac  tower. — F.  Sodn. 
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Acid  from  acid  gtilphaies ;  Recovery  of  - 


IIuiinyl>iin,  Huntingdon.  From  ]?.  J.  Wtanes  and 
Vt.  S.  Itogi',  Coimbatoiv,  India.  Kng.  Pat. 
2»,25-l,   Dec.   18,   li)13. 

An  intimate  mixture  of  .sulphur  witli  l\vii-e  its 
weiRht  of  -sodiiun  bisulphato  iss  roasted  in  an  open 
pan  to  the  ignition  point  of  sulphur.  The  heat  o£ 
coinhustion  of  the  latter  drives  olf  part  of  the 
sulphuric  acid,  and  sulpluu'  is  added  from  time  to 
time  imtil  most  of  the  Ijisulphate  is  converted  into 
sulphate. — O.  R. 

liaising  liquids,  especially  sulphuric  acid  ;  Appara- 
tus for  .  e.  Nagelschmidt.  Ger.  Pat.  279.074, 

Oct.  25,  1913. 

Till-;  siphon,  c.  and  tubes,  g.  g'.  g".  are  filled  with 
acid  through  the  cock,  d.  the  valve,  a.  is  opened, 
and  compressed  air  is  forced  in  through  the  valve, 


i,  issuing  tlirough  the  nozzles,  h,  h',  h",  into  the 
tube.s,  g,  g\  <i",  and  producing  a  flow  of  acid  from 
the  vessel,  6,  into  the  collecting  vessel,  /.  A 
vessel,  I  (see  centre  of  fig\ire)  may  be  inter- 
posed to  prevent  spurting  of  acid  and  ensure 
more  regidar  working.  When  the  acid  flows  into 
this  vessel,  the  air  escapes  through  the  tube,  o, 
and  siphon,  n,  imtil  the  acid  level  reaches  o, 
whereupon  pressure  develops  in  the  upper  part  of 
I,  and  forces  the  acid  through  the  tube,  ?>!,  into  the 
collecting  vessel,  /. — A.  S. 

Hydrochloric    acid ;    Process    and    apparatus    for 

vifikiiig .     A.  Engelstad,  Berlin,  N.U.     U.S. 

Pat.   1,121,910,  Dec.  22,   1914.     Date  of  appl., 
Feb.  4,  1914. 

Chlorine,  oxygen  (or  air),  and  hydrogen  are 
supplied  continuou.sly  to  a  combustion  chamber, 
in  wliich  combustion  of  the  clUorine  with  a  portion 
of  the  hydrogen  is  maintained  by  the  simultaneous 
burning  of  another  portion  of  the  hydrogen  with 
the  oxygen.  The  hydrogen  chloride  and  water 
vapour  produced  are  led  away  and  condensed  to 
furnish  aqvieous  hydrochloric  acid,  any  uiiconden.sed 
hydrogen  chloride  being  absorbed  by  water  from 
a  separate  source.  An  excess  of  hydrogen  is  used 
and  serves  to  reduce  the  temperature  in  the  com- 
bustion chamber. — F.  Sodx. 


Magnesia  and  hydrochloric  acid ;  Continuous  process 

for  the  manufiirlure  of .     K.   Ilepke.     tier 

Pat.  27S.10(i,  Feb,  27,  1913. 

Ax  infusible  mixture  of  magnesium  chloride  or 
inagnesium  oxychloride  witli  magnesia  is  passed 
through  a  rotary  kiln  lined  with  suitable  material 
and  heated  bv  direct  fire. —  V.  S 


Hydrochloric    acid;     Manufacture    of - 


-  by    the 


"     ..  -  :     '      -' j.<v,,wt      ufj  ui/     trie 

action  oj  superheated  steam  on  magnesium  chloride 
VV.  Schwarzenauer.  (ior.  Pat.  279,008,  Feb  ••'0 
1014,  '        '  -"' 

Vertical  retorts  are  used,  the  steam  being  intro- 
duced at  the  top  and  hydrochloric  acid  gas  dis- 
charged at  the  bottom. — A.  .S. 

Iodine  and  other  products  from  seaweed ;  Means 

methods,  and  appliances  for  obtaining j' 

Hargreaves,  Widnes,  and  G.  K.  Davis,  Man- 
chester. Eng.  Pat.  234,  Jan.  5,  1914. 
Se.\weed  is  burned  completely  in  vertical  brick  or 
iron  chambers,  each  provided  with  a  grid  near  the 
bottom,  and  connected  in  series  l)y  moans  of 
pipes  ;  heated  au-  is  passed  into  the  top  of  the  first 
chamber,  and  the  products  of  combustion  are 
passed  downwards  through  the  remaining  eham- 
l)ers,  each  chamber  becoming  in  turn  the  last 
intermediate,  and  first  of  the  series.  The  com- 
bustible part  of  the  gases  from  the  last  chamlx-r  is 
freed  from  tar  and  condensable  matter,  and  utilised 
in  any  convenient  manner.  To  prevent  loss  of 
iodine  Ijy  volatilisation,  a  quantitv  of  the  ashes 
obtained  in  a  previous  burning'  is  intimately 
mixed  with  fresh  seaweed,  preferably  still  moist 

— O.  R. 

Kelp  and  similar  aquatic  plants  ;  Utilisation  of 

T.  Boberg,  N.  Testrup,  and  Techno-Chemical 
Laboratories,  Ltd,,  London,  Eng.  Pat.  17(i(i 
Jan.  22.  1914. 

GiAXT  kelps,  especially  Nereocystis  luetkeana, 
Macrocystis  pynfera.  and  Pclaqophyrus  porra,  are 
minced  and  pulped,  freed  from  occluded  air  by 
reduced  pressure,  and  heated  in  closed  vessels  to 
170"  C.  or  upwards  for  20  minutes,  or  forced 
through  a  continuous  heater  and  heat  exchanger,  to 
destroy  the  water-holding  slime  constituents.  The 
mass  now  yields  a  firm  press-cake.  The  Uquor 
contains  about  70%  of  the  original  alkali  salts, 
90 "o  of  the  iodine,  33%  of  the  nitrogen  which 
totals  1-2%  on  the  dry  basis,  and  10  o^  of  original 
organic  matter.  Part  of  the  liquor  and  wasliings 
from  the  press-cake  is  used  to  pulp  fresh  weed,  and 
the  excess  is  evaporated,  and  tlie  dried  cake 
incinerated,  or  burnt  with  fuel  in  a  producer  to 
recover  nitrogen  and  some  heat  from  its  organic 
content,  and  the  ash  extracted  for  alkali.  The 
press-cake  is  dried  by  waste  heat,  and  either 
carbonised  to  yield  fuel  gas  and  a  char  valuable 
for  filtering  and  clarifying,  or  burnt  in  a  producer, 
when  the  nitrogen  may  be  recovered  as  ammonia 
and  the  residual  alkali  extracted  from  the  ashes. 

— W.  H.  H.  N. 

Salt   and   like  mineral  substances;     Furnaces  for 

melting .      International     Salt     Co.,      Ltd., 

London,  A.  W.  Brown,  Belfast,  and  J.  H. 
Webster,  Carrickfergus,  Ireland.  Eng.  Pat. 
2988,  Feb.  5,  1914. 

A  MELTIXG  furnace  is  combined  with  a  refining 
furnace  in  the  same  structure,  which  surmounts  a 
dual  series  of  longitudinal  gas  and  air  regenerators, 
extending  the  full  length  of  the  two  contiguous 
furnaces  and  common  to  both.  Vertical,  trans- 
verse, thin  partition  walls,  spaced  apart,  extend 
from]a  point  above  the  bottom  to  a  point  Ijelow  the 
roof  of  the  regenerator  chambers.     The  molten  salt 
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flows  from  the  inclined  hearth  of  the  melting 
furnace  into  the  purifying  furnace,  the  hearth  of 
which  is  divided  into  "a  number  of  shallow  baths 
extending  across  its  full  width.  The  first  is  com- 
paratively long,  and  serves  for  the  deposition  of 
solid  impurities  by  gravitation  ;  the  next  portion 
comprises  comparatively  .short  and  shallow  baths, 
in  which  the  molten  salt  is  agitated  by  means  of 
compressed  air  or  otherwise  ;  the  final  bath  is 
relatively  large  and  deep,  and  the  overflow  for 
the  purified  salt  is  at  about  the  same  level  as  the 
top  of  the  several  baths,  so  that  all  the  baths  in  the 
purif>-ing  furnace  are  kept  full. — O.  R. 

Carbonic   acid  gas;     Absorbent  medium  for . 

J.   Cadman.    Edgbaston,   Warwick.     Eng.   Pat. 

12,454,  May  20,  1914. 
Small  lumps  of  porous  material,  such  as  coke  or 
charcoal,  are  immersed  in  molt«n  caustic  soda  or 
the  like,  and  the  latter  is  agitated  so  that  a  film  of 
alkaU  solidifies  over  the  stirface  of  the  lumps.  The 
absorbent  being  specially  intended  for  use  in  res- 
pirators, calcium  chloride  is  added  to  it  to  act  as  a 
cooler. — O.  R. 

Zinc  sulphite  and  oxide  ;   Process  for  the  treatment 

of    zitic    solutions    for    the    production    of . 

P.  Ferrere,  Paris.  Eng.  Pat.  13,333.  ^Nlay  30, 
1914.  Under  Int.  Conv.,  April  11,  1914. 
A  SOLUTION  of  a  zinc  salt,  especially  the  siilphate, 
is  saturated  -n-ith  sulphur  dioxide  in  an  agitating 
apparatus,  preferably  under  pressure,  and  a 
quantitv  of  alkaline-earth  oxide  or  hydroxide  less 
than  half  the  equivalent  of  the  sulphur  dioxide  in 
solution  is  added.  Alkaline-earth  sulphate  is 
precipitated,  and  the  solution,  which  contains  zinc 
sulphite  dissolved  in  excess  of  sulphurous  acid,  is 
treated  to  recover  the  zinc  sulphite.  The  latter  is 
calcined,  yielding  zinc  oxide,  the  svdphur  dioxide 
evolved  being  used  in  the  first  stage  of  the  next 
cycle  of  operations. — O.  R. 

Dry,  deflocculated  body  [graphite,  etc.]  and  method  of 
preparing  same.  C.  P.  To\vnsend,  Washington, 
D.C.,  Assignor  to  Acheson  OUdag  Co.,  Niagara 
Falls,  N.Y.  U.S.  Pat.  1,116,957,  Nov.  10,  1914. 
Date  of  appl.,  Jan.  IS,  1910 ;  renewed  March  23, 
1914. 
Graphite,  or  other  suitable  material,  is  defloccu- 
lated by  the  action  of  tannin  or  otherwise,  as  des- 
cribed in  U.S.  Pat.  964,478  of  1910  (this  J.,  1910, 
1047),  and  the  stiff  paste  formed  is  stirred  into 
sufficient  wat«r  to  suspend  the  deflocculated 
material.  The  suspension  is  treated  with  a  volatile 
liquid,  such  as  acetone  or  ethyl  or  methyl  alcohol, 
whereby  the  deflocculated  material  is  precipitated 
in  a  "  reversible  "  stat«,  i.e.,  in  a  condition  in  which 
it  may  be  collected  and  dried,  but  from  which  it 
passes  immediately  into  a  deflocculated  suspension 
when  treated  with  water.  Suitable  volatUe  liquids 
are  those  which  are  miscible  with  water  in  all  pro- 
portions, and  the  precipitate  is  washed  with  the 
concentrated  liquid  until  all  water  has  been 
eliminated.  Lampblack,  carbon  black,  etc.,  after 
treatment  as  described,  may  be  compressed  into 
cakes  or  sticks  to  be  used  for  the  preparation  of 
printing  inks,  Indian  ink,  etc.,  and  the  process  may 
be  applied  to  other  amorphous  pigments. — O.  E. 

[Radium  and  other]  ions  ;    Process  for  exchange  of 

adsorbed  by  colloids.     B.  Schwerin,  Assignor 

to  Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.), 
Frankfort  on  Maine.  U.S.  Pat.  1.120.551,  Dec. 
8,  1914.  Date  of  appl.,  AprU  24,  1914. 
The  separation  of  closely  related  elements,  such 
as  the  rare  earths  in  general  and  radium  and 
barixim  in  particular,  is  eSected  by  adsorbing  them 
together  in  a  suitable  coUoid,  for  example  man- 
ganese dioxide,  and  de-adsorbing  them  by  treating 


it  with  a  suitable  electrolyte  such  as  a  1  %  solution 
of  aluminium  chloride.  Both  processes  are  selec- 
tive, and  tlie  desired  adsorption  is  obtained  by 
choice  of  the  colloid,  and  the  separation  by  the 
choice  and  concentration  of  the  electrolyte.  For 
the  exchange  of  bases  electro-negative  colloids  are 
used,  and  the  de-adsorbing  solutions  found  most 
effective  are  those  of  the  strongest  electro-positive 
bases.  The  best  separations  are  obtained  when 
adsorption  is  effected  in  the  presence  of  the  de- 
adsorbing  solution.  In  one  case  the  barium- 
radium  adsorption  in  manganese  dioxide  was 
boiled  for  some  minutes  with  100  parts  of  water 
and  5-35  parts  of  ammonium  chloride.  The 
filtrate  then  contained  64-7%  of  the  total  radium 
and  only  321%  of  the  total  barium.— W.  H.  H.  N. 

Thorium-X  ;       Process     for     obtaining .       J. 

Lorenzen.     Ger.  Pat.  278,121,  Sept.  12,  1913. 

A  COLLOIDAL  solution  of  thorium  oxide  is  dialysed, 
wherexipon  thorium-X  passes  through  the  mem- 
brane, yielding  a  pure  solution.  The  thorium-X 
is  regenerated  continuously  from  the  radiothorium 
present  in  ordinary  thorium  oxide,  and  further 
quantities  can  therefore  be  separated  by  renewing 
the  distilled  water  in  the  dialyser.  The  colloidal 
thorium  oxide  may  be  prepared  by  treating  a 
concentrated  solution  of  thorium  nitrate  with 
ammonia,  washing  the  precipitated  thorium 
hydroxide,  and  digesting  it  with  a  small  quantity 
of  water  after  addition  of  a  trace  of  thorium 
nitrate. — A.  S. 

Hydrogen  and  nitrogen  ;    Process  of  manufacturing 

mixed .     G.  P.  SchoU,  New  York,  Assignor 

to  Westinghouse  Lamp  Co.  U.S.  Pat.  1.123,394, 
Jan.  5,  1915.  Date  of  appl.,  Oct.  6,  1908. 
A  MiXTUKE  of  nitrogen  and  hydrogen  in  which  the 
ratio  N  :  H  is  equal  to  R,  is  obtained  by  mixing 
ammonia  gas  and  air  in  the  proportion  of  (2R-(-4) 
to  (3R — 1)  and  passing  the  mixture  over  a  catalytic 
agent  to  induce  dissociation  of  the  ammonia  and 
combination  of  the  oxygen  with  hydrogen.  For 
example,  a  mixture  of  equal  parts  of  nitrogen  and 
tydrogcn  is  obtained  by  charging  a  closed  vessel 
with  ammonia  gas  under  pressure,  introducing  air 
until  the  total  pressure  is  four  times  the  absolute 
pressure  of  the  ammonia,  and  then  passing  the 
mixture  over  a  catalytic  agent. — A.  S. 

Nitrogen  ;   Process  for  fixing  atmospheric .     S. 

Peacock,  Chicago,  lU.,  Assignor  to  International 

Agricultural  Corporation,  New  York.     U.S.  Pat. 

1,123,584,  Jan.  5,  1915.      Date  of  appl.,  Apr.  19, 

1913. 
A  GASEOUS  mixture,  obtained  by  burning  sulphur 
in  a  limited  quantity  of  air,  is  passed  over  heated 
carbon  (800°  C. )  to  form  a  compound  of  sulphiu-, 
carbon,  and  nitrogen  from  which  ammonia  is 
subsequentlv  produced  bv  treatment  with  hot 
water.— W.E.  F.  P. 

Nitrogen  ;    Process  of  fixation  of  atmospheric 

by   nictcd   carbide.     II.    W.    Lamb,   Portsmouth, 

Va.     U.S.  Pat.   1.123.763,  Jan.  5,   1915.     Date 

of  appl..  Mar.  18,  1914. 

MOLTEX  iron  carbide,  prepared  by  the  action  of 

carbon  upon  iron  oxide,  is  subjected  to  the  action 

of  nitrogen  under  pressure  so  as  to  form  a  cvanide. 

— W.  E.  F.  P. 

Nitrogen  with  oxygen  and  icith  hydrogen  ;    Process 

for    obtaining    compounds    of .     O.    Bender. 

Ger.  Pat.  279,007,  Oct.  21,  1913. 
The  compounds  are  formed  by  burning  fuels  by 
means   of   air  under  pressure,   water   in   a  finely 
divided  form  being  added  to  the  combustion  gases 
or  to  the  air  for  combustion  in  quantity  equal  to 
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that  of  the  carbon  humod.  A  hollow  (jratc  cooled 
liv  \vat«'r,  air,  et>;.,  is  used  to  cool  suddenly  the 
reaction  products  and  thus  prevent  them  from 
deconiposmp.  With  a  temperature  of  about 
:2000^  C  in  the  interior  of  the  furnace,  about  1% 
X()  and  0-2.'>"u  NIIj  by  vol.  are  stated  to  be 
formed. — A.  S. 

A  ir  ;  Apparatus  for  liquefying  and  separating  - 


J.  F.  riiu-e.  Glen  Hidge,  N.J.,  A.ssignor  to 
American  Air-Liquefying  t'o..  New  York.  U.S. 
Pat.  1,123,588,  Jan.'  5,  1915.  Date  of  appL, 
Feb.  18,  1909. 

Air  compressed  to,  or  above,  its  critical  point  is 
delivered  in  part  through  a  throttled  nozzle  valve, 
to  a  rotary  engine  or  air-expanding  turbine,  and 
in  part  to  a  constant-pressure  liquefier,  the  cold 
expanded  air  and  gases  from  the  turbine  and  the 
liquefler,  respectively,  being  utilised  to  cool  the 
incoming  compressed  air. — W.  E.  F.  1'. 


Oxygen  ;    Process  for  producing  ■ 


_  .     P.  Danck- 

wardt,  near  Dardanelle,  Ark.  U.S.  Pat. 
1,124.304,  Jan.  12,  1915.  Date  of  appl.,  March 
4,  I9I4. 

He.^ted  air  is  passed  into  a  mass  of  alkali  nian- 
ganate  or  a  mixture  of  alkali  hydroxide  or  car- 
bonate and  manganese  oxide,  together  with  a 
diluent  which  has  also  a  fluxing  effect.  The  fused 
mass  circulates  to  another  part  of  the  apparatus 
where  oxygen  is  liberated  by  treating  it  with 
superheated  steam. — W.  H.  H.  N. 

Alkali  silico-aluminate  ;    Method  of  making  . 

A.  II.  Cowles,  Assignor  to  Electric  Smelting  and 
^Vluminium  Co.,  Sewaren,  N.J.,  U.S.  Pat. 
1,123,093,  Jan.  5,  1915.  Date  of  appl.,  Dec. 
24,   1012. 

Finely-divided  clay  or/and  felspar  is  treated 
with  water  and  sodium  chloride  vapours  while  at 
a  high  temperature  and  in  contact  with  furnace 
gases.— W.  E.  F.  P. 

•  Alkali-metal  compounds  [potassium  chloride] ;   Pro- 
cess   of   obtaining [from    felspar].     H.    E. 

Brown,  Kingston,  N.Y.  U.S.  Pat.  1,123,841, 
Jan.  5,  1915.     Date  of  appL,  Apr.  30,  1914. 

Felspab  is  mixed  with  sufficient  calcium  chloride 
and  carbonate  to  convert  all  the  potassium  into 
chloride  and  produce  a  residue  containing  40 — 55  % 
of  CaO,  and  is  fused  at  about  1300°  C.  in  an  oxidis- 
ing atmosphere  and  the  volatilised  alkali  chloride 
condensed. — W.  E.  F.  P. 


Potassium  compounds  ;    Process  of  extracting  

from  flue  dust.  S.  Peaeock,  Philadelphia,  Pa., 
Assignor  to  International  Agricultural  Corpora- 
tion, New  York.  U.S.  Pat.  1,124,798,  Jan.  12, 
1915.     Date  of  appl.,  AprU  18.  1914. 

Flue  dust  is  treated  with  a  solution  containing 
mono-calcium  phosphate  to  convert  potassium 
silicates  into  potassium  phosphates,  an  acid  being 
also  added  to  react  with  any  potassium  salts  held 
mechanically   tjy   the   silicates. — W.  H.  II.  N. 

Potassium  and  aluminium.  ;    Process  for  producing 

soluble    salts    of .     M.    F.    Coolbaugh    and 

■        E.   H.   Quinnev.    Rapid   City,   S.D.     U.S.   Pat. 
P        1,125,007,  Jan.  12,  1915.     Date  of  appl.,  June  2, 
1913. 

Finely  powdered  potash  rock  is  mixed  with  a 
regulated  quantity  of  limestone  to  fix  the  silica,  and 
heated  to  incipient  fusion.  The  mass  is  quickly 
cooled  and  leached  with  dilute  sulphuric  acid, 
and  the  potassium  and  aluminium  recovered  by 
crystalUsation.  For  each  part  of  silica,  1-7  parts 
of  limestone  are  used,  and  sulphuric  acid  to  the 


extent  of  1-2  times  the  potash  and  3  times  the 
alumina    content. — \V.  II.  H.  N. 

Potassium  salts  ;    Continuous  process  for  dissolving 
.  H.  Daus.  Ger.  Pat.  278,809,  July  25,  1913. 

The  salts  are  supplied  to  an  inclined  sieve  so 
arranged  that  only  the  coarser  particles  are  fed 
into  the  dissolving  vessel  near  the  outlet  for  the 
solution,  the  finer  material  Ijeing  introduced  at 
a  point  some  distance  away,  so  that  it  has  time  to 
dissolve  before  reaching  the  outlet  and  hence  is 
not  carried  away  mechanically  in  the  form  of 
slime. — A.  S. 

Arsenic   acid   and   arsenical  compounds ;     Method 

of    making — .     G.     P.     Fuller,     ^Vssignor    to 

National  Electrolytic  Co.,  Niagara  Falls,  N.Y. 
U.S.  Pat.  1.125,080,  Jan.  19,  1915.  Date  of 
appl.,  June  1,  1914. 

Arsenious  oxide  suspended  in  brine  is  electrolysed, 
the  solution  is  filtered,  and  then  neutralised  t<> 
produce  an  arsenate. — W.  H.  H.  N. 


A7nmoniu7n   sulphide  ;     Manufacture   of  - 


-from 
distillation  gases.  E.  Chur.  Ger.  Pat.  277,379, 
Nov.  19,  1912. 

TiiE  gases  are  freed  from  tar  as  usual  and  then, 
before  passing  to  the  saturator,  are  warmed  and 
enriched  in  ammonia  by  treatment  mth  warm, 
concentrated  ammoniacal  Uquor.  The  latter  is 
obtained  by  passing  the  ordinary  ammoniacal 
Uquor  first  through  a  boiler  provided  with  a  reflux 
condenser  and  then  through  a  column  still,  the 
ammoniacal  vapours  from  the  still  being  returned 
to  the  boiler  through  a  pipe  terminating  in  a  rose 
below  the  level  of  liquor  in  the  boiler.  The  vapours 
from  the  boiler  pass  into  the  receptacle  for  the 
concentrated  ammoniacal  liquor,  which  is  provided 
with  means  for  ensuring  intimate  contact  between 
the  Uquor  and  the  distillation  gases  passing 
through. — A.  S. 

Saturator  for  the  production  of  ammoriium  sulphale- 
from  distillation  gases.  Berlin-Anhaltische  Mas- 
chinenbau  A.-G.  Ger.  Pat.  279,134,  Jan.  16,  1914. 

The  gases  are  introduced  through  one  or  more- 
long  hoods,  dipping  in  the  Uquid  and  extending 
across  the  width  of  the  saturator.  Between  the 
hoods,  and  at  right  angles  to  them,  are  partitions 
which  divide  the  upper  part  of  the  bath  of  Uquid 
into  zones  and  also  separate  the  hopper-shaped 
weUs  in  the  bottom  of  the  saturator  from  one 
another.  By  this  subdivision  of  the  space  within, 
the  saturator  the  effects  of  variations  in  the 
pressure  of  the  gases  are  minimised. — A.  S. 

Hydrogen  ;   Apparatus  for  the  manufacture  of . 

F.    Bergius,    and    Chem.     Fabr.    A.-G.    vorm. 

Moritz  Milch  und  Co.     Ger.  Pat.  277,501,  Nov. 

30,   1913.     Addition  to  Ger.  Pat.  254,593  (this. 

J.,  1913,  195  ;   see  also  ¥v.  Pat.  447,080  of  1912  ; 

this  J.,  1913,  364). 
An  apparatus  for  the  production  of  hydrogen  by 
the  action  of  metals  on  liquid  water  under  pressure, 
consists  of  a  pressure  vessel  within  which  is  a- 
central  heating  tube  and  around  the  latter  a 
series  of  reaction  tubes,  each  of  which  can  be 
brought  in  turn  below  a  feed  opening  in  the  cover 
of  the  pressure  vessel. — A.  S. 

Ilydrosulphites  ;  Process  for  the  electrolytic  pre- 
paration   of .     Badische    Anilin    und    Soda 

Fabrik.     Ger.  Pat.  278,588,  July  7,  1912. 
The  process  described  in  Ger.  Pat.  276,059  (this 
J.,   1914,  920)  is  made  continuous  by  circulating 
the  bisulphite  solution  from  a  reservoir,  through 
the  electrolysing  vessels  and  back  to  the  reservoir, . 
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the  bisulphite  being  renewed  by  the  introduction 
of  sulphurous  acid.  When  the  solution  becomes 
sufficiently  concentrated,  hydrosulphite  crystalUses 
out  and '  is  separated  and  the  mother-Uquor 
returned  to  the  ciicuit.  A  series  of  cells  connected 
electrically  in  parallel  is  used.  The  liisulphite 
solution  is  preferably  prepared  by  adding  sul- 
phurous acid  to  a  sulphite  solution  immediately 
before  introducing  the  solution  into  the  electro- 
lysing cells,  and  the  solution  leaving  the  cells 
is  neutrahsed.  To  prevent  loss  of  sulphite  and 
hydrosulphite  by  migration  of  ions,  a  yigorous 
circulation  of  liquid  is  produced  through  the 
diaphragm,  or  through  a  series  of  diaphragms, 
in  the  direction  of  the  cathodes. — A.  S. 

Hydrogen   peroxide ;     Vessels    [of  quartz   glass   or 

the  like]  for  ike  preparation  and  storage  of . 

Zirkonglas-Ges.  m.  b.  H.  Ger.  Pat.  278,589, 
Oct.  1,  1912. 
Vessels  of  quartz  glass  or  other  highly  acid  glasses, 
or  quartz  glass  in  which  a  small  proportion  of  the 
sUica  is  replaced  by  another  acid  oxide,  such  as 
oxide  of  titanium  or  zirconium,  are  used. — A.  S. 

Selenium   dioxide;     Preparation    of .     W.    D. 

Treadwell  and  E.  Friinkl.     Ger.  Pat.  279,005, 

Dec.  24,  1913. 
Selenium    dioxide    is    produced    by    burning    an 
intimate  mixture  of  selenium  vapom:  and  air. — A.S. 

Sails  of  complex  fluoric  acids  ;  Manufacture  of . 

Gebr.    Siemens    und    Co.       Ger.    Pat.    279,011, 

May  1,  1913. 
A  WTXTUKE  of  an  oxide  or  salt  (carbonate,  chloride) 
of  a  metal  and  an  oxygen-compound  of  an  element 
capable  of  forming  a  complex  acid  with  hydro- 
fluoric acid  (e.g.,  boric  acid,  titanic  acid,  siUca) 
is  treated  -svith  the  calculated  quantity  of  hydro- 
fluoric acid.— A.  S. 

■  of   great 


Cyanamides  ;  Process  for  producing .  Dettifoss 

Power  Co.,  Ltd.,  and  J.  H.  Lidhokn,  London. 
Eng.  Pat.  2S.629,  Dec.  11,  1913.  Under  Int. 
Cony.  Feb.  24,   1913. 

See  Fr.  Pat.  465,473  of  1913  ;  this  J.,  1914,  644. 
Reference  is  directed,  in  pursuance  of  Sect.  7,  Sub- 
sect.  4.  of  the  Patents  and  Designs  Act,  1907,  to 
Eng.  Pats.  2514  of  1874,  15,306  of  1899,  9522  of 
1905,  and  19,870  of  1906. 

Calcium   cyanamide  ;     Process   of  producing . 

J.  H.  Lidholm,  London.  U.S.  Pat.  1,125,350, 
Jan.  19,  1915.    Date  of  appl.,  Feb.  14,  1914. 

See  Fr.  Pat.  469,045  of  1914  ;    this  J.,  1914,  962. 

Sea-iceed  products;    Manufacture  of .     Norsk 


Silicic    acid ;     Preparation    of   pure  ■  _     __ 

absorptive    and    adsorplive    power.     R.    Marcus. 
Ger.  Pat.  279,075,  Feb.  20,  1914. 
SoLfTiONS     of     water-glass     are     treated     with 
aldehydes,    such    as    formaldehyde,    or    phenols, 
and  the  resulting  jelly  is  washed  and  di-ied. — A.  S. 

Oxygen  ;    Process  for  removing from  gaseous 

mixtures.  Siemens  und  Halske  A.-G.  Ger. 
Pat.  279,132,  June  28,  1913. 
The  gases  are  led  over  a  metal  heated  to  incan- 
descence, the  metal  being  one,  such  as  zirconium 
or  titanium,  the  oxide  of  which  is  not  reduced  by 
hydrogen  or  carbon  monoxide  at  the  temperature 
of  working.  In  practice  gases  to  be  freed  from 
oxygen  frequently  contain  hydrogen  or  oil  vapours  : 
by"  the  process  described,  oxygen  can  be  removed 
from  such  gases  without  formation  of  steam. — A.S. 

Dici/anodiamide   or   a   mass   consisting   essentially 

of    dicyanodiamide  ;     Manufacture    of frovi 

crude  calcium  cyanatnide.  G.  Grube  and  J. 
Krliger.  Ger.  Pat.  279,133,  June  5,  1913. 
A  PORTION  of  the  lime  in  an  aqueous  extract  of 
crude  calcium  cyanamide  is  precipitated  or  com- 
bined with  an  acid,  or  free  cyanamide  is  added 
to  the  solution,  so  that  the  quantity  of  residual 
free  lime  (capable  of  titration  with  hydrochloric 
acid)  is  equivalent  to  abovit  one-fourth  of  the 
total  cyanamide  content,  and  this  ratio  is  kept 
approximately  constant  by  further  additions 
during  the  spontaneous  transformation  of  the 
cyanamide  into  dicyanodiamide  at  a  temperature 
preferably  above  40=  C.  In  the  case  of  solutions 
of  cvanariiide  free  from  lime,  the  requisite  alkalinity 
may  be  produced  by  addition  of  hydroxides  or 
alkaline  salts  of  potassium,  sodium,  litliium, 
barium,  or  strontium.  (See  also  this  J.,  1914,  75, 
749.)— A.  S. 


Tangsyndikat,  Christiania,  Norway.     Eng.  Pat. 
5145,  Feb.  27,  1914.    Under  Int.  Conv.,  March  1, 
1913. 
See  Ft.  Pat.  469,190  of  1914  ;   this  J.,  1915,  28. 

Thionyl    chloride ;      Process    for    producing . 

H.   von  K61er,  Leverkusen,  Germany,  Assignor 

to    Synthetic    Patents    Co.,    Inc.,    New    York. 

U.S.  "Pat.    1,125,114,   Jan.   19,   1915.      Date  of 

appl.,  Sept.  4,  1913. 
See  Ger.  Pat.  275,378  of  1913  ;   this  J.,  1914,  831. 

Hydrogen    gas ;      Process    of    purifying .     C. 

Bosch  and  W.  Wild,  Assignors  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many. U.S.  Pat.  1,126,371,  Jan.  26,  1915. 
Date  of  appl.,  Jan.  30,  1912. 

See  Fr.  Pat.  439,262  of  1912  ;    this  J..  1912,  722. 

Utilisation  of  coke-oven  gas  and  the  recovery  of 
by-products  therefrom.    Eng.  Pat.  1820.    See  IIa. 

Manufacturing  utensils  from  oxides  of  the  rare 
earths,  thorium,  oxide,  zirconium  oxide  and  the 
like.  U.S.  Pats.  1,121,889  and  1,121,890. 
See  VIII. 

Reinforced  concrete  cell  for  the  electrolysis  of  salt,  etc. 
U.S.  Pat.   1,125,201.     See  XI. 

Anode  for    the    electrolysis    of  sulphate   solutions. 
Ger.  Pat.  278,038.     See  XI. 


Vm.— GLASS;    CERAMICS. 

Notes   on   glass.     National   I'hysical   Laboratory. 
See  p.  210. 

Patents. 

Potters'   slip,   powdered  substances,    and   the   like ; 

Sifting  apparatus  for  treating .   T.  Lawrence, 

Stoke-on-Trent.  Eng.  Pat.  26,224,  Nov.  15,  1913. 
Two  skeleton  sifting  boxes,  fitted  with  detachable 
lawn  frames,  are  mounted  on  a  common,  central 
axis,  one  inside  the  other,  the  la^vn  of  the  inner 
frame  being  of  coarser  mesh  than  that  of  the 
outer  one.  "The  inner  box  is  supported  within  the 
outer  one,  so  that  it  can  be  easily  removed.  Sifting 
is  effected  by  rotating  the  boxes,  centrifugal  force 
throwing  the  sUp  or  powdered  substances  against 
the  lawns. — O.  R. 

Refractory  products  ;    Manufacture  of  highly  , 

during  ichich  spinel  is  formed  in  the  nuiss.  K.  A. 
Mankau,  St.  Petersburg.  Eng.  Pat.  29,082, 
Dec.  17,  1913. 
Highly  refractory  products  are  produced  by 
burning  6°o  o£  a-i  oxide  or  oxides  of  the  type 
RO  and  /or  R2O3  with  limestone,  or  with  a  mixture 
of  limestone  and  4 — 12  °o  of  magnesite  or  chrome 
iron  ore,  so  that  polybasic  and  polyacid  spinels 
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are  ahvavs  formed  in  the  mass,  as  described  in 
Kng.  Fat." 23,725  of  1012  (this  J.,  1913,  489).— O.  R. 

Hare  earths,  thorium  oxide,  zirconium  oxide,  and  the 
like  ;  Methods  of  manu/aeturiiiij  utensils  and  the 

like   from    the   oxides   of    the .      A.    .\rnoht. 

Charlottcnburg,  Assifjnor  to  O.  KmiHer  uiul  Co.. 
I'lotzensee.  Germany.  U.S.  Pats,  (a)  1.121.«.S<.t 
and  (B)  1,121.890.  "Doc.  22.  1914.  Dates  of 
appl.,  Dec.  20,  19l:J  and  May  12.  li)U. 

{.\)  .V  MixTiiiK  of  a  rare  earth  oxide,  e.(j.,  zir- 
conium oxide,  and  a  completely  volatile  medium, 
such  as  water,  is  compressed  in  a  mould  .and  tlie 
pi-oduct  hvwnt  ;  or  a  mixture  of  thorium  and 
zirconium  oxiiles  with  uater  is  sluiped  hy  pressiue 
and,  before  luu'ning,  glazed  with  thorium  and 
zirconium  oxides  and  a  proportion  of  an  additional 
oxide  dependent  on  the  fusuig  point  desired.  (B) 
Oxides  of  thorium  and  zirconiiun  are  subjected  to 
a  high  pressure,  and  then  m.ade  into  a  paste  with  a 
suitable  thud.  The  mass  is  cast  in  moulds  and  the 
shaped  articles,  which  may  be  glazed  as  above,  are 
burnt. — P.  SoDN. 

Satjgars  for  porcelain  tcare  ;  Preparation  of  bodies 

for,  and  utilisation  of  sherds  of .     F.  Singer. 

Ger.  Pat.  278,59-t,  Jan.  11,  1913. 

Sl.\ked  lime  is  incorporated  with  the  other  usual 
components  of  bodies  for  saggars  for  burning 
porcelain,  and  the  sherds  of  the  used  saggars  are 
utilised  as  an  artificial  stone  for  the  preparation 
of  mortars. — A.  S. 


Enamellinc/ ;  Muffle-furnace  for 


O.  Zahn,  Ber- 


lin.   U.S.  Pat.  1,124.380,  Jan.  12,  191,").    Date  of 
appl.,  .Sept.  It!,  1913. 

See  Fr.  Pat.  460,104  of  1913  ;  this  J.,  1914,  25. 

Ceramic  and  other  porous  objects  ;  Process  for  im- 
pregnating [teaterproofing] .     M.   Griinzvveig, 

Ludwigshafen,   Germany.     U.S.   Pat.    1.124.891, 
Jan.  12,  1915.    Date  of  appl..  May  28,  1908. 

SEE  Fr.  Pat.  390,450  of  1908  ;  this  J.,  1908,  1063. 

Vessels  [of  quartz  glass  or  the  like'\  for  the  preparation 
and  storage  of  hydrogen  peroxide.  Ger.  Pat. 
278,589.     See  Vll. 


IX.— BUILDING  MATERIALS. 

Wood  ;  Density  of  wood   substance    and  porosity  of 

.    F.  Dunlap.    J.  Agric.  Research,  1914,  3, 

423—428. 

Detehmi.vation.s  made  with  longleaf  pine  (P. 
imlustris.  .Mill.),  Douglas  fir  (Pseudotsuga  laxifolia. 
I>am.),  Pacific  yew  (Taxus  brevifolia,  Nutt.), 
mockemut  hickory  (Hicoria  alba.  L. ),  beech  (Fayus 
atropunicea.  Marsh.),  red  oak  {Q.  rubra,  L. ).  and 
sugar  maple  {Acer  saccharunt.  Marsh.),  showed  that 
for  practical  purposes  the  density  of  the  wood 
substance  in  different  species  of  trees  may  be 
considered  as  uniform,  with  a  value  of  1-54.  Most 
commercial  woods  have  an  apparent  density 
between  0-3  and  0-6.  so  that  from  four-  to  two- 
fifths  of  the  total  volume  consists  of  empty  cell 
space.— W.  E.  F.  P. 

Building  materials  {cements  and  mortars).  Tatig- 
keitsbericht  des  Kgl.  Materialpriifimgsamtes  zu 
Berlin-Lichterfelde  furdas  Jahrl913/14.  Chem.- 
Zeit.,  1915,  39,  61—62. 

TEST-specimens  of  cement  mortars  of  different 
composition  proved  not  to  be  completely  water- 
proof, but  when  coated  with  a  1  cm.  layer  of  a 
mixture  of   1  part  of  cement  and  3  parts  of  sand 


by  vol.,  and  the  surface  rendered  smooth  by 
dusting  on  cement,  tluy  resisted  water  completely 
up  to  a  pressure  of  4  atniospheres.  This  rcsidt 
shows  that  in  testing  mixtures  for  rendering 
mortar  or  concrete  watir|)roof  or  water-repellent, 
the  surface  of  the  test -specimen  should  not  be 
coated  with  a  smooth  layer  of  cement  before 
applying  the  mixture  to  be  tested.  A  defective 
finishing  mortar  proved  to  be  composed  of  slaked 
lime,  blast-fm-uace  slag,  argiilaeeons  limestone, 
and  tolerably  coarse-grained  i{uartz  sand.  Owing 
to  the  high  content  (about  26%)  of  clay,  which 
absorbed  water  with  increase  of  vohune,  the  mortar 
was  not  capable  of  resisting  rain,  snow,  etc.,  and 
its  adherence  was  also  affected  injuriously  by  the 
coarse  grain  of  the  sand.— A.  .S. 


Use     of  ■ 


in    building.     K. 


Carbide    sludge ; 

Schumann.     Chem.-Zeit.,  1915,  39,  43. 

Waste  carbide  sludge  from  the  manufacture  of 
acetylene  when  mixed  wit  h  40  %  of  sand  gave  an 
excellent  mortar  which  hardened  in  24  hours.  The 
sludge  had  the  following  percentage  composition  : 
14-40%  CaCOj.  0-20  CaS,  24-31  CaO,  0-03  SO,, 
0-16  S,  0-01  01,  0-88  Fe.03+AI..03,  1-29  SiO,, 
46-40  HjO,  0-08  C,  0-06  Vf)^.—3.  R. 

Patents. 

Plaster;     Manufacture  of .     J.    M.   Brothers, 

Prestwich,  Lanes.  Eng.  Pat.  10,130,  April  24, 
1914. 
B.\w  gypsum  and  anhydrous  quicklime  are 
ground,  mixed,  and  heated  to  212°— 300°  F.  (100°— 
149°  C),  whereby  the  water  of  crystallisation  of 
the  gypsum  is  driven  off  and  absorbed  by  the  lime, 
producing  a  dry  plaster.  If  the  quicklime  is  in 
excess,  steam  is  admitted  to  complete  the  hydration 
of  the  lime.— O.  R. 

Road-making    and    the    like  ;     Materials    for . 

E.  J.  Lovegrove  and  N.  G.  Crompton,  London. 
Eng.  Pat.  12,073,  May  15,  1914. 

A  GROUTING  or  binder  is  composed  of  30 — 70  °o  of 
bituminous  material  intimately  mixed  with  70 — 
30  °o  of  clinker,  ash,  or  residue  from  refuse-  or  dust- 
destructors,  in  the  form  of  an  impalpable  powder, 
as  oVjtained,  for  example,  from  a  suction  dust- 
collecting  device  connected  with  the  grinding 
machine. — O.  R. 


Ceinent  ;  Process  of  making  hydraulic  - 


W.  R. 


Warren.  New  York.  U.S.  Pat.  1,123,904,  Jan.  5, 
1915.  Date  of  appl.,  March  6,  1914. 
Material  containing  chiefly  lime  (or  lime  and 
magnesia),  silica,  and  alumina,  is  fused  under  non- 
reducing  conditions,  and  the  molten  material  is 
subdivided  into  small  particles  in  presence  of  a 
spray  of  a  solution  of  a  salt,  e.g.,  magnesium 
sulphate,  capable  of  forming  .Sorel  cement  or  ita 
equivalent.  The  solid  particles  are  removed 
quickly  from  the  spray,  and  ground  with  a  small 
quantity  of  a  substance  capable  of  accelerating  the 
set  of  the  cement.  The  product  is  a  hydraulic 
cement  containing  about  50  "o  <^'aO  or  CaO  +  MgO. 

—A.  S. 

Lumber  ;   Drying  [and  preserving] and  product 

thereof.  G.  W.  and  O.  B.  Mc.Mullen,  Picton, 
Ontario.  U.S.  Pat.  1.125,862,  Jan.  19,  1015. 
Date  of  appl.,  .\pril  6,  1914. 
Timbe:r,  such  as  railway  sleepers,  is  heated  gradu- 
ally in  a  closed  kiln  to  not  higher  than  160°  F. 
71°  C).  At  first  the  atmosphere  of  the  kiln  is 
practically  saturated,  and  the  heating  is  continued 
with  gradually  decreasing  humidity  until  the 
sleepers  are  dried,  the  atmosphere  of  the  kiln 
being   continually    circulated.     A   germicidal    and 
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^ater-protective  material  is  then  applied.  The 
strength  is  not  impaired,  and  the  moisture  content 
IS  reduced  to  a  degree  sufficient  to  prevent  in- 
jurious action  of  fungi  and  bacteria. — B.  N. 


Dry  rot  of  wood  ;   Process  for  preventing .     W. 

Lichty.     Ger.  Pat.  278,441,  Dec.  20,  1913. 
Wood  is  treated  successively  with  a  solution  of  a 
lead  or  mercury  salt  and  a  solution  of  a  silico- 
fluoride,  or  directly  with  a  mixture  of  such  solu- 
tions.— A.  S. 

Acid-  and  fireproof  bodies  ;    Method  of  producing 

.     I.     Schlossberg,     Hamburg,     Germany. 

U.S.   Pat.    1,126,659,   Jan.   26,    1915.     Date   of 
appl.,  July  15,  1913. 

See  Ger.  Pat.  258,683  of  1911  ;   this  J.,  1913,  605. 

[Silk  cotton]  insulating  material.     Eng.  Pat.  1133. 
See  V. 

Preparation  of  bodies  for,  and  utilisation  of  sherds 
of  saggars  for  porcelain  ware.     Ger.  Pat.  278,594. 
See  VIII. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel-makiyig  furnaces  ;  Electric .  T.  D.  Robert- 
son.   Engineering,  1915,  99,  176 — 178. 

The  Kjellin  (this  J.,  1907,  475,  1055  ;  1908,  816  ; 
1909,  1047)  and  Rocliling-Rodenliauser  induction 
furnaces  (this  J.,  1912,  137)  are  dealt  with.     The 
arc  fiu-naces  are  divided  into  two  main  classes, 
namely  arc-radiation  and  arc-conduction  furnaces. 
Of  the  former  the  Stassano  (this  J.,  1911,  1067  ; 
1913,  95  ;  1914,  554)  and  the  Rennerfelt  (this  J., 
1912,    1188;    1914,   599,    837,    1210),   and   of  the 
latter  the  H^roult  (this  J..  1902,  1237  ;  1907,  878, 
1055,   1285  ;   1909,   147,  377),  the  Gu-od   (this  J., 
1905,  739;   1909,   1204;   1910,   95,   96,   361,   827; 
1911,  32,  35),  and  that  devised  by  Gronwall,  Lind- 
blad,  and  Stalhane  (this  J.,  1906,  1054 ;  1907,  622, 
878;    1908,   410;    1909,    1047)   are    described.     A 
description  is  also  given  of  the  working  of  a  typical 
charge  with  a  four-ton  furnace  of  the  last-named 
type,  the  melting  current  being  about  5500  amps, 
at  about  75  volts  on  each  phase.     The  charge  is 
first  purified  to  remove  the  impurities  with  the 
exception  of  the  bulk  of  the  sulphur.     The  car- 
burising   constituents    (powdered  anthracite,  etc.) 
are  then  added  and  a  further  purifying  slag  (lime, 
sand,  and  fluorspar),  and  the  current  is  lowered  to 
about   2000    amps,    at   about   50    volts   pressure. 
Powdered  anthracite  is  added  to  reduce  any  oxide 
of  iron,  and  at  the  same  time  the  sulphur  passes 
into  the  slag.     A  small  quantity  of  alimiinium  is 
added  to  remove  traces  of  gases,  and  the  metal  is 
poured  into  the  ladle.     As  far  as  can  be  ascer- 
tained, there  Is  not  much  difference  in  the  actual 
power   needed    to    do    the    same    work    with    the   ! 
different  types  of  the  better  known  furnaces.     In   ' 
melting  cold  scrap,  using  two  slags  and  refining  to 
a  first  class  quality,  the  approximate  energy  con- 
sumption decreases  from  850  kw.-hours  per  "ton  in   i 
the  case  of  a  2-ton  furnace  to  700  kw.-hours  per 
ton  in  the  case  of  a  5-ton  furnace. — B.  N. 

Arsenic;  Determination  of in   iron,  steel,   and 

ores.   A.  Kleine.    Chem.-Zeit.,  1915.  39,  43.    (See 
also  this  J.,  1903,  1064.) 

The  iron  or  steel  (10  grms.)  is  treated  graduallv 
with  mtnc  acid  of  sp.  gr.  1-2  (120  c.c),  the 
solution  IS  evaporated  to  drvness.  and  the  residue 
then  kept  upon  a  hot  plate  till  the  evolution  of 


brown  fumes  ceases.     After  cooling,   the  residue 
is  dissolved  in  hydrochloric  acid  of  sp.   gr.   1-19 
(100  c.c.)  by  warming  gently,  so  that  no  arsenious 
chloride  volatUises.     The  solution  is  washed  into 
a  300  c.c.  conical  flask  and  heated  on  a  water- 
bath  to  eliminate  any  remaining  smell  of  chlorine. 
Potassium  bromide  ( 1  grm. )  and  hydrazine  sulphate 
(3  grms.)  are  added  to  the  cold  solution,  the  flask 
is  connected  by  means  of  a  long,   jointed  glass 
tube  to  the  upper  end  of  a  spiral  condenser,  and 
the  distillation  proceeded  vnth  until  most  of  the 
liquid    has   passed   over   and    the    residue    starts 
bumping.     The  distillate  should  contain  the  whole 
of   the   arsenious   chloride,    but   no    iron    or   free 
chlorine  ;  it  is  diluted  with  an  equal   volume  of 
water    and    saturated    with    hydrogen    sulphide. 
After   the   precipitate   has   settled,  the   excess   of 
hydrogen  sulphide  is  expelled  by  passing  carbon 
dioxide  ;  the  sulphide  is  collected  upon  a  filter  and 
washed  with  cold  water  till  the  filtrate  gives  no 
cloudiness  with  silver  solution.     The  precipitate  is 
washed  through  the  filter  with  ammonia  (sp.  gr. 
0-96)  followed  by  cold  water,  into  50  c.c.  of  ammo- 
niacal  cadmium  solution   (20  grms.   of  cadmium 
sulphate   in   400   c.c.    of  water  with   600   c.c.   of 
ammonia    of    sp.     gr.     0-96).     The    precipitated 
cadmium    sulphide,    after    settling,    is    collected, 
washed  with  water,  and  stirred,  together  with  the 
filter-paper,    into    conductivity    water    (100    c.c). 
Starch  solution  (2-5  c.c.)  and  dilute  hydrochloric 
acid  (75  c.c.  of  a  mixture  of  850  c.c.  of  conduc- 
i   tivity  water  with  300  c.c.  of  concentrated  acid) 
j   are  added,   and  the  mixture  is  titrated  at  once 
;   with    standard    iodine    solution    (7-928    grms.   of 
I   iodine  and  25  grms.  of  potassium  iodide  per  litre  ; 
1  c.c.  s  1  mgrm.  S  =  000156  grm.  As).      The  starch 
solution  is  made  by  boiling  5  grms.  of  starch  with 
500  c.c.  of  water,  adding  a  pinch  of  saUcylic  acid 
during    the    boihng,    and    finally    replacing    the 
evaporated  water.     Seven  sets  of  very  concordant 
results  are  quoted,  e.g.  0054,  0055, "and  0056% 
As.     (See  also  Clark  ;  this  J.,  1887,  352. )^J.  R.  ' 

Pyrophoric  alloys  (of  iron  and  cerium) ;  Rapid  deter- 
mination of  iron  itt  commercial .   I.  Bellucci. 

Annah  Chim.  Appl.,  1915,  2,  366—369. 

From  0-2  to  0-3  grm.  of  the  sample  is  dissolved  in  a 
small  quantity  of  cold,  concentrated  hydrochloric 
acid,  the  solution  is  diluted  with  a  small  quantity 
of  water  and  then,  without  filtering,  is  warmeii 
and  treated  with  hydrogen  sulphide.  The  preci- 
pitate, consisting  mainly  of  sulphides  of  metals 
present  as  impurities  (copper,  lead,  antimony),  is 
filtered  off,  and  the  filtrate,  after  expelling  the 
excess  of  hydrogen  sulphide,  is  treated  with  5 — 10 
c.c.  of  a  3%  solution  of  hydrogen  peroxide, 
evaporated  to  dryness,  the  residue  dissolved  in 
very  dilute  hydrochloric  acid,  and  the  iron  deter- 
mined iodometricaUy. — A.  S. 

[Aluminnim.]  Southern  Aluminium  plant  of  North 
Caroliyia.  C.  Hafer.  Min.  and  Eng.  World, 
Jan.  16,  1915,  131—135. 

The  plant,  which  is  in  course  of  erection,  is  designed 
for  the  production  of  12,000  tons  of  aluminimn 
annually  by  the  electrolysis,  in  400  furnaces,  of 
alumina  dissolved  in  fused  cryolite.  The  power 
for  the  hydro-electric  plant  of  45,000  kilowatts  mean 
capacity  is  to  be  obtained  from  the  Yadkin  river. 
The  alumina  is  to  be  obtained  from  imported 
bauxite  by  treatment  with  concentrated  sodium 
hydroxide  solution  and  reprecipitation.  The 
heartlis  of  the  furnaces  are  made  of  carbon  blocks 
and  form  the  cathodes.  The  anodes,  also  of 
carbon,  are  suspended  over  the  interiors  of  the 
furnaces  and  are  not  in  contact  with  the  sides  and 
bottoms.  Each  furnace  requires  20,000  amps,  at 
7  volts.  Heavy  aluminium  rods  will  conduct  the 
current  direct  from  the  generators. — T.  St. 


Vol  XXilV..  So.  5.]     Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


233 


Palladium  ;  The  diffu-aloi}  of  hi/drogcn  through . 

A.  Holt.    Hov.  SiH-.  I'roc.  1915,  .\91,  148—155. 
(.Sec  also  this  J..  1911,  571.) 

The  pressure-time  curve  for  the  diffusion  of 
hytl^^1^;eIl  at  700  to  100  mm.  pressure  through 
pallatliuui  at  100"  to  300"  C".  consists  of  two 
portions  corresponding  to  the  existence  of  two 
allotropic  forms  of  tlie  metal.  The  rate  of  diffusion 
is  directly  prtiportional  to  the  pressure  of  the  gas. 
Below  ItIO  mm.  the  diffusion  is  slower  and  no  such 
simple  relationship  exists. — J.  R. 

Welding  by  the  thermit  process.    Patents  avoided. 

It  is  announced  in  the  Illustrated  Official  Joxirnal 
(Patents)  of  Feb.  24th,  1915,  that  Goldaclimidt's 
Patents  Nos.  10,859  of  1901  and  24,439  of  1902 
have  been  "  avoided  "  by  the  Board  of  Trade. 
These  patents  deal  with  the  welding  of  metals  by 
the  "  thermit  "  process.  The  trade  mark  "  Ther- 
mit "  (No.  246,269)  has  also  been  avoided,  whereby 
the  word  becomes  public  property. 

Action  of  acetylene  upon  metals.    Reckleben  and 
Scheiber.     See  IIa. 


P.\TENTS. 


[Iron]  ores;  Process  of  smelling  — 
halske.   Plattsburi,'.   U.S.A.     Eng 


.    F.  J.  Mac- 
Pat.    15,457, 


I 


June  27,  1914.    Under  Int.  Conv.,  June  27,  1913. 

Iron  ore  is  smelted  in  a  graphite-lined  electric 
furnace,  with  lime  and  artificially  prepared 
graphite.  The  latter  has  the  advantage  over  other 
forms  of  carbon  of  not  introducing  impurities  into, 
and  of  combining  only  to  a  very  small  degree  with 
the  molten  iron. — T.  St. 

Iron   ores  and   other   substances   containing   iron ; 

Process  for  reducing .   F.  C.  W.  Timm.    Ger. 

Pat.  277,282,  May  9,  1912. 

The  charge  is  heated  in  a  shaft  furnace  by  means 
of  oxidising  gases  and  then  reduced  by  reducing 
gases,  the  gases  passing  in  both  cases  downwards 
through  the  shaft.  With  certain  kinds  of  raw 
materials,  the  preheating  may  be  restricted  to  a 
portion  only  of  the  charge,  the  sensible  heat  of  the 
reducing  gases  subsequently  introduced  serving  to 
heat  the  remainder. — A.  S. 


Pig  iron  ;  Production  of  a  special  orefor  the  manu- 
facture of .  L.  Franck-Johannson.   Ger.  Pat. 

278,780,  May  11,   1912. 

<?'ALc.\REOU.s  minette  or  oolitic  iron  ores  are  roasted, 
and  after  removal  of  a  portion  of  the  lime,  by 
washing  with  water  for  example,  are  mixed  with 
silicious  minette  ores  or  other  silicious  iron  ores  and 
briquetted.  The  ores  are  mixed  in  such  propor- 
tions as  to  yield  a  singulosilicate  slag.  Manganese 
ore  and  fuel  may  also  be  incorporated  with  the 
mixture,  and  the  mixed  ores  may  be  heated  with 
carbon  or  other  reducing  agent  and  thus  converted 
into  a  mass  containing  a  liigh  proportion  of 
reduced  iron,  in  order  to  prevent  passage  of  iron 
into  the  slag. — A.  S. 

Steel  manufacture  ;  Use  of  collecting  vessels  for  the 

slags  produced  iyi    .     F.     DahJ.    Ger.    Pat. 

279,542,  Jan.  10,  1914. 

The  slag  is  conveyed  to  collecting  vessels  by  the 
transporting  devices  used  for  the  iron  or  steel,  and 
is  thence  led  directly  into  small  moulds  in  which  it 
-Solidifies  rapidly.  The  collecting  vessels  are  pro- 
tected against  loss  of  heat,  or  may  be  heated,  in 
order  to  prevent  too  rapid  cooling  with  consequent 
diminution  of  the  solubility  of  the  slag  in  citric 
acid. — A.  S. 


Metals  [steel  coated  with  copper]  ;  Process  of  making 

clad .    W.  .M.  I'agc,  Philadelphia,  Pa.    U.S. 

Pat.  1,125,158,  Jan.  19,  1915.  Date  of  appl., 
April  20,  1910. 

Steel  articles  are  provided  with  a  coherent  coating 
of  magnetic  iron  oxide  and  are  then  dipped  into 
molten  copper  until  bubbling  ceases. — T.  St. 

Tubular  articles  [steel  lubes  coated  with  copper]  ; 
I'rocess  of  making  clad .  W.  M.  Page,  Phila- 
delphia, Pa.  U.S.  Pat.  1,125,159,  Jan.  19,  1915. 
Date  of  appl.,  April  20,  1910. 

The  outer  surfaces  of  steel  tubes  are  oxidised  by 
heating  in  an  atmosphere  of  steam,  and  are  thou 
brought  into  contact  with  molten  copper,  the  mner 
surfaces  at  the  same  time  being  heated  to  such  a 
degree  that  the  copper  actually  in  contact  with  the 
steel  is  at  a  higher  temperature  than  the  remainder. 

— T.  St. 

Metal   [steel]  ;   Clad and   process  of  producing 

the  same.  W.  M.  Page,  Ridley  Park,  and  W. 
Tassin,  Chester,  Pa.  U.S.  Pat.  1,125,160,  Jan. 
19,  1915.    Date  of  appl.,  Feb.  8,  1911. 

A  STEEL  billet  is  immersed  in  molten  copper,  at  a 
temperature  above  the  melting  point  of  the  steel, 
until  sufficient  iron  has  dissolved  to  remove  oxygen 
and  oxides,  and  a  weld  film  of  copper  has  formed  on 
the  steel.  Iron  is  removed  from  the  copper  by 
preferential  oxidation  and  the  purified  copper  is 
then  united  to  the  steel  billet. — T.  St. 

Metals  and  metallic  articles  ;  Heat  treatment  of 

and  appliances  therefor.  T.  V.  Hughes,  Birming- 
ham.   Eng.  Pat.  908,  Jan.  13,  1914. 

iN'the  heat  treatment  of  metallic  articles  by  means 
of  heated  inert  gases,  "  dry  pickling  "  is  prevented 
by  previously  saturating  the  gases  with  the  vapour 
of  the  metal  under  treatment,  and,  if  desired,  with 
that  of  another  metal.  The  saturation  is  accom- 
plished by  passing  the  heated  gases  through  con- 
duits containing  garticles  of  the  metal,  or  the 
article  may  be  surrounded  by  netting,  etc.,  of  the 
metal,  or  the  heat-treatment  chamber  or  muffle 
may  be  painted  inside  with  the  dust  of  the  vapour- 
producing  metal. — T.  St. 

[Lead-zinc  sulphide]   ores  ;   Concentration  of . 

A.  H.  Higgins,  and  Minerals  Separation  Ltd., 
London.  Eng.  Pat.  1368,  Jan.  17,  1914. 
The  finely  crushed  ore  is  sized,  or  classified,  and 
the  products  treated  separately  for  the  recovery  of 
their  constituents  by  selective  flotation  in  water 
containing  a  small  proportion  of  sodium  carbonate 
and  one  or  more  frothing  agents  (e.g.  eucalyptus, 
Texas,  or  wood  tar  oil),  for  example  by  the  process 
described  m  Eng.  Pat.  10,141  of  1913  (this  J., 
1914,  809)  or  in  the  apparatus  described  in  Eng. 
Pat.    21,650    of    1913    (this   J.,    1914.    IICO). 

— W.  E.  F.  P. 


Ores  ;  Process  of  concentrating  ■ 


J.  M.  Callow, 


Salt  Lake  City,  Utah,  Assignor  to  Metals  Re- 
covery Co.,  Augusta,  Me.  U.S.  Pat.  1,125,897, 
Jan.  19,  1915.  Date  of  appl.,  April  10,  1914. 
In  a  froth-flotation  process,  the  mineral-bearmg 
froth  produced  in  an  open  vessel  is  broken  up  by 
the  application  of  suction  close  to  the  surface,  and 
the   floatmg   product   simultaneously   discharged. 

— W.  E.  F.  P. 


Furnaces  ;    Electric  [smelting]  ■ 


J.  L.  DLxon, 


Sheffield.  Eng.  Pats.  4742,   Feb.  24,  8513,  April  4, 
10,263,  July  8,  and  17,909,  July  29,  1914. 

The  furnace  is  provided  with  from  three  to  six 
upper  electrodes  and  one  lower  electrode,  and 
fed  with  two-  or  three-phase  currents  taken  from 
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two  or  more  transformers.  Various  methods  of 
connecting  the  electrodes  are  described,  so  that 
by  causmg  the  upper  electrodes  to  supply  currents 
of  unequal  naagnitudes,  any  desired  proportion  of 
current  may  be  caused  to  flow  through  the  lower 
electrodes,  and  hence  through  the  bath  and  the 
lining  of  the  furnace,  without  unbalancing  the 
supply  system. — B.  N. 

Melting  pots,  crucibles,  and  the  like  ;  Apparatus 
for    regulaiinc/    and   for    recordinf/    temperatures 

in .    I.  Hall,  Birmingham.    Eng.  Pat.  .5889, 

March  9,  1914. 
A  DETACHABLE  Vertical  pocket,  holding  a  thermo- 
static apparatus,  is  secured  to  the  outer  wall 
of  a  crucible  which  hangs,  h>y  means  of  a  flange 
round  the  edge,  ^Tithin  an  outer  gas-fired  furnace 
casing.  An  aperture  in  the  flange  of  the  crucible 
allows  of  the  insertion  into  the  pocket  of  the 
expansion  members  of  the  apparatus  for  regulating 
and  /or  recording  the  temperature.  The  interior  of 
the  crucible  is  thus  not  afiected  and  the  action 
of  the  mixing  apparatus  is  unimpeded. — T.  St. 

Metal  furnaces ;  Apparatus  for  regulating  or 
indicating  temperatures  in .  I.  Hall,  Birming- 
ham.  Eng.  Pat.  6016,  March  10,  1914. 

Ix  apparatus  for  regulating  temperatures  wherein 
the  inner  member  of  a  differential  expansion 
device  abuts  against  and  actuates  a  pivoted  lever, 
the  end  of  the  expansion  rod  is  recessed  to  receive 
a  small  steel  ball  which  abuts  either  directly 
against  the  lever  or  against  a  recess  formed  on  the 
under  side  of  a  yoke  piece  pivoted  to  it.  A  con- 
stant leverage  is  thus  produced  whatever  the 
angle  of  the  lever  may  be. — T.  St. 

Furnace  or  retort ;    Metal-melting .     M.  Gold- 

berger.  Fort  Wavne.  Ind.     U.S.  Pat.  1.125,090, 
Jan.  19,  1915.   Date  of  appl.,  Aug.  11,  1911. 

The  crucible,  13  (fig.)  rests  ui^on  a  pedestal,  12,  in 
the  heating  chamber,  and  has  a  removable 
trumpet-shaped  extension,  22,  the  latter  being 
attached  to  a  flat  ring  hinged  to  the  top  of  the 


heating  chamber  and  provided  with  a  hinged, 
dome-shaped  cover.  The  heating  gases  enter 
by  the  orifice,  5,  pass  through  openings,  11,  into 
the  horizontal,  annidar  channel,  9,  in  the  furnace 
wall,  and  thence  to  the  atmosphere. — W.  E.  F.  P. 

[Metallurgical]  converter.  I  H.  Haas,  San  Francisco, 
Cal.  U.S.  Pat.  1.123.808,  Jan.  5,  1915.  Date  of 
appl.,  Jan.  13,  1913. 

Tuyeres  are  provided  only  in  the  top  surface  of 
a  central  raised  portion  of  the  circular  bottom  of 
the  converter. — A.  S. 


Metallurgical  furnace.  U.  Wedge,  Ardmore,  Pa. 
U.S.  Pat.  1.123,965,  Jan.  15,  1915.  Date  of  appl., 
May  3,  1911. 

The  furnace  is  composed  of  a  series  of  vertical 
columns  arranged  in  the  form  of  an  aimulus, 
opposite  coluiAns  being  connected  by  transverse 
gu'ders.  Beams  above  and  below  the  girders 
cross  the  latter  at  an  angle,  and  certain  of  them 
are  discontinued  between  the  central  pair  of  girders 
to  provide  an  opening  for  a  central  vertical  shaft 
carrying  rabbles.  The  beams  have  horizontal  and 
vertical  flanges,  and  slabs  resting  on  the  horizontal 
fianges  fill  the  spaces  between  the  vertical  flanges. 
The  beams  above  the  girders  support  the  hearth 
of  one  chamber,  and  those  below  the  girders  support 
the  roof  of  the  chamber  below. — A.  S. 

Metallurgical  furnace.  U.  Wedge,  Ardmore,  Pa. 
U.S.  Pat.  1,123,966,  Jan.  5,  1915.  Date  of  appl., 
Feb.  14,  1913. 

The  furnace  consists  of  a  number  of  sections 
separated  by  alleyways,  each  section  being  com- 
posed of  a  row  of  furnace  units.  The  rabble- 
arms  for  the  superposed  hearths  in  each  unit  of  a 
section  are  carried  by  a  structure  which  is  mounted 
in  the  alleyway  alongside  the  section,  so  that  it 
can  be  reciprocated  therein. — A.  S. 


Zinc ;     Method    of   coating    metals    with and 

apparatus  therefor.  The  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat. 
9367,  April  15,  1914. 

A  smooth  zinc  coating  of  uniform  thickness,  and 
of  sp.  gr.  6-5 — 6-75,  is  produced  by  "  sherardising  " 
at  350° — 375°  C,  using  zinc  powder  containing 
80 — 92%  of  metaUic  zinc,  the  remainder  being 
zinc  oxide.  Impurities,  especially  lead,  must 
be  excluded  as  far  as  possible.  The  temperature 
is  kept  within  the  narrow  limits  specified  by  using 
a  special  furnace,  preferably  heated  electrically. 
A  suitable  form  is  described  consisting  of  a 
rotatable  box  provided  with  insidated  resistance 
grids  on  its  walls,  and  packed  on  the  outside  with 
heat-insulating  material.  The  tune  required  varies 
with  the  tliickness  of  the  coating  from  6  to  12 
hours.  The  coated  articles  may  be  bent,  swaged,  or 
otherwise  deformed  at  the  ordinary  temperature 
without  injury  to  the  coating. — T.St. 

Metals  from    [cyanide']   solutions ;     Precipitant  for 

recovering .     G.    H.    Clevenger,    Palo   Alto, 

Cal.,  Assignor  to  Merrill  MetaUurgical  Co.  U.S. 
Pat.  1.123.685,  Jan.  5,  1915.  Date  of  appl., 
June  11,  1912. 

Powder  made  from  a  brittle  alloy  of  zinc  and  not 
more  than  3  %  of  an  alkali  or  alkaline-earth  metal, 
e.g.  sodium,  is  used  to  precipitate  metals  from 
cyanide  solutions. — A.  S. 

[Gold  and  silver.]  Amalgamating  process.  R. 
Luckenbach,  Darby,  Assignor  to  R.  Thayer, 
Philadelphia,  Pa.  U.S.  Pat.  1,124,482,  Jan.  12, 
1915.   Date  of  appl.,  Oct.  18,  1911. 

Ore  pulp  is  introduced,  in  a  number  of  distinct 
streams,  below  the  surface  of  a  mass  of  a  liquid 
amalgamating  reagent ;  the  unamalgamated 
portion  of  the  ore  fioats  and  is  removed  by  means 
of  an  independent  current  of  a  fluid  vehicle. 

— W.  E.  F.  P. 

[Copper   sulphide]    ores ;     Process   of  sulphatizing 

.      A.    D.    Carmichael,   Assignor   to   H.    S. 

Montgomery,  Norfolk,  Va.  U.S.  Pat.  1,124,696, 
Jan.  12,  1915.   Date  of  appl.,  Nov.  3,  1914. 

The  ore  is  first  heated  to  the  decomposition  point 
of   Iron  sulphate,  under  non-oxidising  conditions. 
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in  a  mechanical  furnace  of  the  superposed 
chnuibtT  type,  and  then  discharged  into  an 
oxidising  atmosphere,  whereby  iron  and  copper 
sulphides  are  converted  into  oxide  and  sulpluvte, 
respectively,  and  a  niaxiniiun  amount  of  sulphur 
dioxide  is  produced. — W.  E.  V.  V. 


Copper  and  process  of  proditciim  the  same.  W.  M, 
Page,  Philadelphia,  and  W.  Tassin,  Chester,  Pa., 
Assignors  to  Tlie  Duplex  Jletals  Co..  New  York. 
U.S.  Pat.  1.12.-),l(il.  Jan.  19,  1915.  Date  ot 
appl.,  April  28.   1910  ;    renewed  June  IS,  1914. 

TiiE  copper,  in  a  highly  heated  condition,  is 
treated  with  iron  in  excess  of  the  amount  sutTicient 
to  react  with  the  oxygen  and  oxides  present.  The 
excess  of  iron  is  then  inirnt  out  in  the  presence  of 
carbon,  which  is  made  to  float  on  the  copper. 
The  purified  copper  is  cast  in  an  inert  atmos- 
phere.—T.  St. 


Lead  and  antimony  ;    Separation   of  ■ 


■  by  con- 


verting the  lead  into  chloride.  R.  Hesse,  O.  von 
Rauschenplat,  and  T.  Schmitz.  Ger.  Pat. 
277,211,  July  30,  1913. 

The  finely-divided  material  is  intimately  mixed 
with  finely-divided  chlorides  of  heavy  or  alkaline- 
earth  met«.ls,  which  decompose  on  heating,  and  the 
mixture  is  heated  to  redness.  Lead  chloride  is 
removed  from  the  product  by  lixiviation,  antimony 
remaining  in  the  residue.  By  adding  an  inert 
alkali  or  alkaline-earth  halide  to  the  charge,  or  by 
using  a  double  salt,  such  as  carnallite,  as  chlorinat- 
ing agent,  and  heating  to  a  liigher  temperature, 
a  mobile  melt  is  produced  which  separates  into  two 
layers,  the  lower  one  containing  the  antimony, 
and  the  upper  one  the  lead  chloride.  The  separation 
may  also  be  effected  by  heating  the  finely-divided 
material  to  dark  redness  in  a  current  of  gases 
containing  chlorine  or  hydrochloric  acid,  and  then 
removing  the  lead  chloride  from  the  product  by 
lixiviation.  The  process  may  be  applied  to  oxide 
ores  and  metallurgical  products,  alloys,  and 
speisses,  especially  those  having  a  high  content 
of  antimony  and  a  low  content  of  lead. — A.  8. 


Zinc     oxide ;       Treatment     of     finely-divided  - 


[preparatory  to  smelting].     K.  Witte.     Ger.  Pat. 
278,061,  Aug.  30,  1912. 

TiiK  oxide  is  moistened  with  water  or  other  liquid 
and  then  heated  and  simultaneously  subjected 
to  a  kneading  action,  so  that,  on  drying,  it  forms 
small,  dense  particles  of  size  ranging  from  that  of 
millet  seed  to  that  of  peas.  A  larger  quantity  of 
metal  can  be  recovered  from  unit  volume  of  the 
prepared  oxide  than  from  ordinary  zinc  oxide  or 
from  zinc  ores. — A.  S. 


Zinc   from   materials   containing   it ;     Process   for 

obtaining .     F.    C.    W.    Timm.       Ger.    Pat. 

278,154,  Nov.  10,   1912. 

Zinc  ore  or  other  material  containing  zinc  is 
mixed  with  fuel  and  the  zinc  is  distilled  by  the 
heat  developed  by  combustion  of  the  fuel  by  a 
current  of  air  or  the  like.  In  the  first  stage  of  the 
process  a  layer  of  the  charge  is  ignited  on  a  support 
permeable  to  gas,  and  a  relatively  low  teniperature 
LS  maintained,  whilst  the  charge  is  supplied  either 
intermittently  or  continuously  until  a  layer  of  the 
desired  height  is  ol>tained.  The  temperature  is 
tljen  raised  to  distil  the  zinc.  In  both  stages  the 
air  or  other  gas  flows  downwards  through  the 
charge.  The  process  is  applicalile  to  all  materials 
from  which  zinc  can  be  recovered  without  com- 
pletely fusing. — A.  S. 


Tungsten  or  other  high-melting  metals  of  the  chromium 
group,    or   their   alloys ;     Production   of   shaped 

articles,  especially  holloio  bodies  of .  t'hem. 

Fabr.  Reinmetall  Ci.  m.  b.  H.    Ger.  Pat.  278,156, 
Feb.  13,  1913. 

The  powdered  metal  is  mixed  t«  a  paste  with  water, 
alcohol,  or  other  volatile  liquid,  and  a  mould  of 
plaster  or  porous  clay  is  coated  with  the  paste, 
dried,  and  the  mass  sintered  by  heating  it  elec- 
trically. The  mould  is  preferably  enclosed  in 
a  frame  of  bars  or  Ijands  of  the  sintered  metal,  and 
the  paste  is  cast  around  similar  bands  or  bars,  the 
ends  ot  the  latter  being  subsequently  used  as  con- 
tacts for  leading  in  the  electrical  heating  current. 

— A.  S. 


(A)  Nickel-cobalt  and  (b)  nickel  alloys  of  high 
chemical  resistance  and  tvhich.  can  be  worked 
meclianically.  W.  and  R.  Borchers.  Ger.  Pats. 
(A)  278,902,  July  5,  1913  (Addition  to  Ger. 
Pat.  265,076),  and  (b)  278,903,  July  5,  1913 
(Addition  to  Ger.  Pat.  265,328). 

The  molybdenum  in  the  alloys  described  in  the 
former  patents  (this  J.,  1913,  1100)  may  be  partly 
or  wholly  replaced  by  one  or  more  of  the  metals, 
gold,  platinum,  iridium,  osmium,  palladium, 
rhodium,  ruthenium,  or  tungsten. — A.  S. 


Manganese  steel ;    Method  of  making .     W.  G. 

Nichols,    Chicago    Heights,    111.,    U.S.A.       En". 
Pat.  12,762,  May  23,  1911. 

See  U.S.  Pat.  1,100,905  of  1914  ;  this  J.,  1014,  792. 


Iron   and   steel ;     Modification   of   the   method  for 

recovering from,  waste  enamelled  articles.     A. 

de  Back,  Essen,  Germany,  Assignor  to  Gold- 
schmidt  Detinning  Co..  New  York.  U.S.  Pat. 
1,126,621,  Jan.  26,  1915.  Date  of  appl..  May  9, 
1913.  ■^ 

See  Eng.  Pat.  77  ot  1913  ;    this  J.    1913,  607. 


Tin ;      Process    for    electrolytically    refining . 

G.  Michaud  and  B.  Delasson,  Montreuil,  France. 
U.S.  Pat.  1,124,315,  Jan.  12,  1915.  Date  of  appl.. 
Sept.  17,  1912. 

See  Fr.  Pat.  435,930  of  1911  ;    this  J  ,  I9I2,  395. 

Ores  ;     Method   for   chloridizing   roasting   of . 

A.  Ram^n  and  K.  J.  Beskow,  llelsingborg. 
Sweden.  U.S.  Pat.  1,124.519,  Jan.  12,  1915 
Date  of  appl..  May  23.  1911. 

See  Eng.  Pat.  23,108  of  1909  ;   this  J.,  1910,  1459. 

Ore-roasting  furnace.  E.  Bracq,  Lens,  France^ 
U.S.  Pat.  1,125,949,  Jan.  26,  1915.  Date  of 
appl..  May  6,  1911. 

See   Addition,   dated   Feb.   4.    1911.   to  Fr.   Pat. 
426,789  of  1910  ;    this  J.,  1911,  1067. 

Casting  metals  of  high  melting-point.  A.  L.  J 
Queneau,  Philadelphia,  Pa.,  Assignor  to  S.  P. 
Wetherill,  Edgewater  Park,  N.J.  U.S.  Pat. 
1,120,070,  Jan.  26,  1915.  Date  of  appl.,  June 
19,  1909  ;    renewed  Nov.  25,  1914. 

See  Eng.  Pat.  13,304  of  1910  ;    this  J.,  1911,  901. 

Manufacture  of  briquettes  of  anthracite,  coke,  lignite, 
[ores,]  etc.     Fr.  Pat.  470,949.     See  Ha. 

Process  for  drawing  teires  of  hard  metals  [for  electric 
lamp  filaments].    Ger.  Pat.  278,278.    See  lis. 
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XL— ELECTRO-CHEMISTRY. 

Patents. 

Carbon  articles  ;   Method  of  compressing  baked 

and  closing  laminations  and  seams  therein. 
J.  W.  Browii,  Lakewood,  Assignor  to  National 
Carbon  Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,121,792, 
Dec.  22,  1914.     Date  of  appl.,  June  6,  1912. 

The  article  is  subjected  to  pressure,  whilst  in  a 
plastic  state  induced  by  heatLng,  preferably  by  the 
passage  of  an  electric  current. — F.  Sodn. 

Galvanic  cells  ;    Bepolariser  for .     P.  Burger, 

Berlin.  U.S.  Pat.  1,123,843,  Jan.  5,  1915. 
Date  of  appl.,  July  2,  1913. 

A  MIXTURE  of  manganese  dioxide  and  finely- 
divided,  chemically  pure  carbon  (acetylene  soot). 

— W.  E.  F.  P. 

Beinforced-concrete  cell  for  the  electrolysis  of  salt,  etc. 
N.  Statham,  Yonkers,  N.Y.,  Assignor  to  Indus- 
trial Chemical  Co.,  New  York.  U.S.  Pat. 
1,125,201,  Jan.  19,  1915.  Date  of  appl.,  Nov.  1, 
1913. 
A  CELL  casing  of  reinforced  concrete,  of  rectangular 
section  and  with  open  sides,  is  formed  in  one  piece 
and  is  provided  ^vith  openings  for  the  introduction 
of  anodes,  and  with  a  brine  inlet,  cathode  drip 
pipes,  and  connected  cathode  exhaust  mains 
embedded  in  the  casing.  The  portion  of  the  cell 
normally  in  contact  with  the  electrolyte,  is  hned 
with  acid-proof  tiles.  Cathode  elements  are 
clamped  against  the  open  sides  of  the  casing,  each 
element  comprising  a  cathode  diaphragm,  and  a 
co-operating  concrete  body  formed  with  a  cathode 
chamber.  The  cathode  elements  are  provided 
with  drip  openings  co-operating  with  the  drip 
pipes,  and  with  gas  inlets  communicating  with  the 
upper  ends  of  their  cathode  chambers,  gas  and 
steam  mains  supplying  treating  gases  to  the  gas 
mlets.— B.  N. 

Anode   for    the    electrolysis    of   sulphate     solutio7is. 

H.  K.  Borchgrevink  and  K.  Molstad.      Ger.  Pat. 

278,038,  Oct.  14,  1913. 
A    PRODUCT    of    the    approximate    composition, 
Fe»03,7PbO,  obtained  by  fusing  together  ferric  and 
lead  oxide.'?,  is  used  for  the  construction  of  anodes. 

—A.  S. 


Gases  ;  Prodiu:ing  reactions  in  - 


■  at  high  teinpera- 


tures  and  apparatus  [electric  fumace'\  for  practising 

the  same.   L.  L.  Summers,  Chicago,  ID.    U.S.  Pat. 

1,125,208,  Jan.  19,  1915.   Date  of  appl.,  June  14, 

1913. 
The  furnace  is  provided  with  a  pair  of  electrodes, 
one  of  which  is  water-cooled,  arranged  at  opposite 
ends  of  a  refractory  chamber.  The  more  inert  gas 
is  introduced  at  one  end  and  heated  by  the  arc. 
A  second  gas  is  introduced  in  the  region  of  the 
water-cooled  electrode  and  mixed  ^\'ith  the  heated 
gas,  the  final  products  of  the  reaction  being  then 
withdrawn  from  the  furnace. — B.  N. 

Electrodes  for  electric  furnaces.  P.  J.  Machalske, 
Plattsburg,  N.Y.,  U.S.A.  Eng.  Pat.  15,456,  June 
27.  1914.   Under  Int.  Conv.,  June  27,  1913. 

See  U.S.  Pat.  1,099,558  of  1914  ;  this  J.,  1914,  796. 

[Silk  cotton]  insulating  material.    Eng.  Pat.   1133. 
See  V. 

Method  of  making  arsenic  acid  and  arsenical  com- 
pounds.    U.S.  Pat.   1,125,086.     See  VII. 

Electrolytic  preparation  of  hydrosulphiles.   Ger.  Pat. 
278,588.    See  VII. 


Manufacture   of  malted  food.     Eng.    Pat.    17,113. 
See  XIXa. 


XIL— FATS;    OILS;    WAXES. 

Oil  content  of  seeds  as  affected  by  the  nutrition  of  the 
plant.  W.  W.  Garner,  H.  A.  Allard,  and  C.  L. 
Foubert.   J.  Agric.  Research,  1914,  3,  227 — 249. 

Except  for  a  period  inunediately  following  flower- 
ing and  that  directly  preceding  maturity,  there  is 
a  fairly  uniform  increase  in  the  oil  content  of  soya 
beans  throughout  the  development  of  the  bean ;  there 
is  no  evidence  of  any  period  of  intense  formation 
of  oU.  A  similar  increase  in  oil  content  takes 
place  in  cotton  seeds.  Owing  to  the  physiological 
relationship  of  oil  to  carbohydrate,  it  appears  that 
maximum  production  of  oil  in  the  plant  requires 
conditions  of  nutrition  favourable  to  the  accumu- 
lation of  carbohydrate  during  the  vegetative  period 
and  to  the  transformation  of  carbohydrate  into  oil 
during  the  reproductive  period.  Partial  defoUa- 
tion  (to  the  extent  of  50%)  of  soya  plants  reduces 
the  yield  of  beans,  but  the  size  of  the  beans  and 
their  oil  content  are  only  slightly  affected  ;  the 
removal  of  a  portion  of  the  blossoms  or  young  pods 
causes  a  notable  increase  in  the  size  of  the  beans 
allowed  to  develop,  but  does  not  materially  affect 
the  percentage  of  oU.  Different  varieties  of  soya 
beans  grown  under  the  same  conditions  show 
marked  differences  m  oil  content  and  size  of  bean  ; 
different  varieties  of  cotton  show  differences  in  the 
size  of  seed,  but  little  difference  in  the  oil  content. 
In  tests  carried  out  with  a  wide  range  of  soil  types 
and  climatic  conditions,  it  was  found  that  the 
relative  effects  of  different  soil  types  on  the  oU 
content  of  seeds  are  not  specific  and  constant,  but 
depend  largely  on  sea^sonal  conditions.  Under 
practical  conditions,  climate  is  a  more  potent  factor 
than  soU  type  in  controlling  the  size  of  the  seed 
and  its  oil  content.  Withm  ordinary  hmits  the 
relative  fertiUty  of  the  soil  appears  to  be  a  minor 
factor  in  influencing  the  size  of  the  seed  and  its 
oil  content.  The  addition  of  a  complete  fertiliser 
to  an  unproductive  soil  causes  a  larger  cotton  seed 
to  be  produced  and  increases  the  percentage  of 
oil  ;  appUcation  of  nitrogen  compounds  in  in- 
creasing quantities  does  not  affect  the  size  of  the 
seed  but  lowers  the  percentage  of  oil,  whilst 
apphcations  of  phosphorus  or  potassium  com- 
pounds do  not  affect  either  character.  The  size  of 
soya  beans  is  not  affected  by  the  addition  of  phos- 
phorus compounds  to  the  soU,  but  the  oil  content 
is  increased  ;  the  addition  of  i)otassium  compounds 
has  no  decided  effect  on  either  soya  beans  or 
earthnuts.— W.  P.  S. 


Olive  oil;    Studies  on  the  extraction  of . 

Ventre.      Ann.    de  I'Ecole   Nation,   d' Agric. 


J. 

de 


MontpeUier,    1914,    13,  249—269.     Bull.     Agiic. 

InteU.,  1914,  5,  1506—1510. 
The  increased  yield  of  oil  due  to  lat«  harvesting  of 
oUves  is  only  apparent,  being  due  to  the  loss  of 
water  by  evaporation.  The  best  time  for  plucking 
is  when  the  skin  is  red  or  black,  and  without 
wrinkles  ;  if  delayed  too  long,  the  yield  of  oU  is 
diminished.  The  proportion  of  oU  to  di-y  matter 
is  not  sensibly  affected  by  storage,  provided 
ventilation  is  adecjuate  and  the  olives  are  placed 
in  layers  not  exceeding  16  inches  in  depth.  The 
quality  of  the  fruit  is  not  duninished  by  storage 
for  a  certain  time,  and  the  yield  of  oU  may  be 
increased.  Heated  olives  give  a  better  yield  of 
oil;  the  optimum  temperature  (35* — 40°  C.) 
should  be  obtained  by  natural  fermentation.  A 
comparison  of  the  relative  efficiency  of  hydraulic 
and  mechanical  presses,  showed  that  the  former 
have  a  sUght  advantage,  and  should  therefore  be 
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employed  in  large  factories.  The  addition  of 
water  gives  a  better  extraction,  but  hot  water  is 
no  better  tlian  cold. — K.  II.  T. 

Hydrorien  ;       Catalytic     addition     of to      un- 

aaluratfd  aubstancrs.  Formation  of  metallic  nickel 
in  hardening  oiU  tcitli  the  aid  of  nickel  oxide  and 
other  nickel  comiiouiuls.  W.  Normann  and  W. 
Pung3.  Chem.-Zeit.,  1915,  39,2U— 31  and41 — 42. 

Various  unsaturated  oils  (100  grms.)  were  readily 
hardened  (in  2  to  3  houi-s)  by  hydrogen  (2  litres  per 
minute)  in  presence  of  the  oxide,  hydroxide, 
farbonat*.  or  formate  of  nickel  (1  grm.)  between 
200'  and  255''  C.  The  formation  of  metalUc  nickel 
during  the  process  was  established  by  an  electrical 
conductivity  method,  a  magnetic  method,  and 
two  analytical  methods,  depending,  respectively, 
upon  the  measurement  of  the  amount  of  hydrogen 
evolved  with  sulphuric  acid  and  the  production 
of  nickel  carbonyl.  Although  the  carbonyl 
reaction  was  not  quantitative,  it  gave  reliable 
qualitative  results  at  90°,  50%  and  30"  C,  but  in 
each  case  rigorous  exclusion  of  air  was  necessary. 
Nickel  oxide  was  not  reduced  under  these  con- 
ditions by  carbon  monoxide  nor  by  benzaldehyde 
or  formaldehyde  at  225°  C.  On  an  average  the 
catalyst  was  shown  to  contain  4%  to  7%  of 
metallic  nickel.  Kapid  hardening  was  also  effected 
by  means  of  a  nickel  kieselguhr  mixture,  prepared 
by  reduction  at  500°  C,  and  containing  4-1  %  Ni. 
(See  also  Bedford  and  Erdmann  ;  this  J.,  1913, 
«n.)— J.  R. 

Kickel ;     Detection    of in    hardened    oils.     F. 

I'rall.     Z.  angcw.     Chem.,   1915,  28,  40. 

ExTK.\cTiON  of  the  oU  with  hydrochloric  acid  and 
<letection  of  the  nickel  in  the  acid  extract  by  the 
dimethylglyoxime  reaction  is  unreliable,  as  some 
freshly  extrat^ted  oils  free  from  nickel  give  a  red 
coloration.  It  is  recommended  that  the  ash  from 
100 — 200  grms.  of  the  fat  be  extracted  with  dilute 
hydrochloric  acid,  the  acid  extract  heated  to 
elinunatc  most  of  the  acid,  ammonia  added,  and 
after  standing  a  few  hours  the  precipitated  iron 
and  aluminium  filtered  olT,  and  the  filtrate  tested 
for  nickel  with  alcohoUc  dimethvlglyoxime  solution. 

— R.  G.  P. 

Detection  and  determinalion  of  free  or  combined 
glycerol.     Frangois  and  Boismenu.     See  XX. 

Patents. 

CHI,  juice,  or  fluid  from  seeds,  nuts,  fruit,  fish,  and 
materials  and  substances  generally  which  contain 
oil,  juice,  or  fluid  ;  Machine  or  apparatus  for 
erpressiiuj  — —  also  adapted  for  producing  shaped 
blocks  or  }iieces  from  jilastic  nuderials,  substances 
and  the  like.  (J.  H.  Hchueler,  Kingston-upon- 
Hull.  Eng.  Pat.  501,  Jan.  8,  1914. 

The  material  is  crushed  between  two  revolving 
moulding  wheels,  on  the  peripheries  of  which  are 
teeth  whicli  engage  with  each  other  to  form  wedge- 
like pockets  at  the  base  of  each  two  teeth.  On  each 
side  of  the  wheels  are  perforated  plates  forming 
side  walls  to  the  i>ockets  between  the  teeth,  and 
the  crushed  mati:rial  is  expelled  through  the 
perforations. — C.  A.  JI. 

Oils  and  the  like  ;   Method  of  extracting  ■ 


.  E.  O. 
Barstow  and  T.  Griswold.  jun.,  Midland,  Mich. 
U.S.  Pat.  1,125,920,  Jan.  19,  1915.  Kate  of  appl., 
Oct.  9.  1912. 

A  SOLVENT  moving  in  a  closed  circuit  encounters 
intermittently,  at  successive  points,  the  material 
to  be  treated  whilst  this  is  travelling  in  the 
opposite  direction,  in  a  closed  chamber.  The 
dissolved  constituents  are  separated  from  the 
solvent  at  one  point  of  the  circuit. — W.  F.  F. 


Coilon-aeed ;     Method    of   treating .       A.    W. 

French,    Piqua,    Ohio.       U.S.    Pat.    1,121,913. 
Dec.  22,  1914.     Date  of  appl.,  JiUy  (5,  1914. 

Preparatory  to  expressing  the  oil,  the  seed  is 
hulled,  and  the  meats  and  hulls  are  crushed 
separately.  The  meats  are  then  partially  cooked 
with  excess  moisture,  and,  when  they  have  passed 
1  through  the  initial  "  sweat  "  and  a  portion  of  the 
moisture  has  been  removed,  the  hulls  are  intro- 
duced, without  interrupting  tlie  cooking  operation, 
and  meats  and  hulls  are  cooked  together. — F.  Sodn. 

Animal  oils  ;    Process  for  the  manufacture  of  poly- 
merised    products    from .         W.     Kaempfe, 

Grossenhain,  Germany.  U.S.  Pat.  1,122,400, 
Dec.  29,  1914.  Date  of  appl.,  Sept.  30,  1913. 
Animal  oils  are  heated  with  water  under  pressure, 
with  or  without  an  inorganic  catalyst  such  as 
1  manganese  sulphate,  in  order  to  hydrolyse  the 
more  readily  hydrolysable  glycerides.  The  hydro- 
lysed  products  are  separated  and  the  residue  is 
polymerised  by  the  aid  of  heat,  e.g.,  with  super- 
heated steam. — -J.  F.  B. 

Polymerised     oils ;      Process    for     obtaining  pale- 
coloured  .     Court    und   Baur    G.  m.   b.  H. 

Ger.  Pat.  279,140,  Oct.  28,   1913. 

The  vessel  in  which  the  oil  is  heated  is  filled  com- 
pletely and  the  outlet  pipe  is  sealed  in  a  receiver 
by  a  layer  of  the  cold  oil  to  prevent  access  of  air. 

— A.,  o. 

Hydrogenating  fals,  oils,  and  waxes  ;  Process  of . 

T.  B.  Walker,  Austin,  Tex.    U.S.  Pat.  1,123,902, 
Jan.  5,  1915.    Date  of  appl.,  May  22,  1913. 

The  fused  fatty  acid  or  compound  of  the  same  is 
sprayed  by  hydrogen  under  pressure  against  heated, 
finely-divided  catalytic  material  in  the  presence 
of  an  electric  discharge. — A.  S. 


Oils  ;   Process   of   hardening    [hydrogenating] . 

K.  Birkeland  and  O.  Devik,  Christiania.     U.S. 
i        Pat.   1,125,259,  Jan.   19,   1915.    Date  of  appl., 
April  10,  1913. 

The  oil,  with  or  without  previous  removal  of 
volatile  substances,  is  mixed  with  a  catalytic  agent 
and  forced  from  a  jet  into  an  atmosphere  of  hydro- 
gen and  thence  downwards  into  a  body  of  the  oil, 
whereby  the  hydrogen,  carried  by  suction  to  the 
bottom  of  the  vessel,  is  absorbed  on  rising  through 
the  oil.  After  reduction  of  the  pressure  the  oil  is 
transferred  to  another  vessel  under  lower  pressure, 
and  then  back  again  to  the  high-pressure  vessel, 
this  circulation  being  continued  until  sufticient 
hydrogenation  has  been  attained. — C.  A.  M. 

Fatty  acids  and  their  glycerides  ;  Process  for  saturate 

ing    unsaturated by    combining    them    u-itit 

hydrogen.  E.  Utescher,  Hamburg,  Germany. 
U.S.  Pat.  1,124,500,  Jan.  12,  1915.  Date  of 
appl.,  Feb.  10,  1913. 

See  Eng.  Pat.  20,001  of  1912  ;  this  J.,  1913,  797. 


Xin.— PAINTS ;      PIGMENTS ;       VARNISHES ; 
RESINS. 

Resinous  exudation  from  Aleppo  pine  and  the  oil  of 
turpentine  obtained  therefrom.  U.  E.  Tsakalotos. 
J.  Pharm.  Chim.,  1915,  11,  70—72. 

A  specimen  of  the  resinous  exudation  of  Aleppo 
pines  (Piyius  halepcnsis)  growing  in  Attica,  Greece, 
yielded  oil  of  turpentine,  21-4,  dry  solids  (resin), 
70-8,  .solid  impurities,  4'5,  and  water,  etc.,  3-3%. 
The  oil  of  turpentine  consisted  almost  entirely  of 
d-pinene  (see  also  this  J.,  1909,  1050).— W.  P.  S. 
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Copals  ;  Action  of  chlorinated  solvents  on  hard . 

C.  Coffignier.    Bull.  Soc.  Chim.,  1914,  15,  780— 
783. 

The  foUowing  table  shows  the  percentage  of  resin 
insoluble  in  the  hot  solvent  (see  this  J.,  1903,  808). 


£ind  of  copal. 


Zanzibar.       Madagascar.     Demerara. 


Ethylene  dichloridc   ..  78-7 

Ethylene  trichloride  ..  1  83-2 

Ethylene  perchloride. .  '  79*2 

Tetrachloroethane       . .  |  66*5 

Pentachloroethane      . .  '  78-4 


70-0 
70-8 


37-8 
63-0 


70-5 
79-2 
64-2 
48-7 
53-1 


In  estimating  the  insoluble  matter  it  is  necessary 
to  drive  off  the  solvent  over  a  naked  flame  ;  heating 
in  the  oven  is  insufficient.  The  use  of  tetrachloro- 
ethane enables  Madagascar  copal  to  be  differen- 
tiated from  Zanzibar  or  Demerara  copal. — R.  G.  P. 

Patents. 

Condensation  products  from  unsaturated  hydrocar- 
bons ;    Preparation    of .     Chem.    Fabr.    auf 

Actien,  vorm.  E.  Schering.    Ger.  Pat.  278,486, 
May  24,  1913. 

Ethylene  hydrocarbons  are  condensed  with 
hydrocarbons  containing  at  least  two  double 
linkages  m  the  molecule,  in  presence  of  anhydrous 
inorganic  chlorides  as  catalysts  ;  or  a  portion  of 
the  reaction  product  may  be  used  as  catalyst  in  a 
succeeding  operation.  The  products  may  be 
either  .solid  or  liquid  and  are  suitable  for  use  as 
substitutes  for  natural  resins. — A.  S. 


Colour  lakes  ;  Alumina  ■ 


.  P.  Tust.  Vohwmkel, 
Germany,  Assignor  to  Svnthetic  Patents  Co..  Inc. 
New  York.  U.S.  Pat.  1.126,591,  Jan.  26,  1915. 
Date  of  appl.,  July  7,  1914. 

See  Bng.  Pat.  15,557  of  1913  ;  this  J.,  1914,  876. 

Colour-lakes.  P.  Thomasehewski  and  P.  Tust,  Voh- 
winkel,  Germanv.  Assignors  to  Svnthetic  Patents 
Co.,  Inc..  New  York.  U.S.  Pat.'  1.126.664,  Jan. 
26,  1915.     Date  of  appl.,  July  7,  1914. 

See  Fr.  Pat.  464,948  of  1913  ;  this  X,  1914,  876. 

Production  of  vat  dyes  of  the  indanthrene  series  in  a 
finely-divided  condition.  Fr.  Pat.  470,984.  SeeTV. 


machine,  and  is  adjusted  with  respect  to  the  hack, 
fixed  roller  by  means  of  bolts,  passing  through  the 
arm  and  the  frame.  The  nuts  on  the  bolts  may  be 
actuated  either  separately  or  by  means  of  a  suit- 
able coupling  gear  ;  for  instance  the  nuts  may  be 
in  the  form  of  worm  wheels,  gearing  with  a  worm 
on  a  short  shaft  pfovided  with  a  hand   wheel. 

— E.  W.  L. 

Caoutchouc  ;  Process  for  the  manufacture  of  products 

from     natural     or     synthetic or     synthetic 

caoutchouc-like  substances,  ayid  the  products 
obtained  thereby.  F.  E.  Matthews  and  E.  H. 
Strange,  London.   Eng.  Pat.  2070,  Jan.  26,  1914. 

Caoutchouc,  rubber,  etc.,  is  treated  with  hquid 
sulphiu"  dioxide.  For  example,  Uquid  sulphur 
dioxide  is  added  to  a  cooled  solution  in  benzene  of 
synthetic  rubber  produced  by  the  action  of  sodium 
on  butadiene,  and  the  mixtui'e  is  warmed  at  about 
40°  C.  in  a  closed  vessel.  After  some  time  the 
vessel  is  opened  and  the  excess  of  sulphur  dioxide 
removed,  when  the  solution  will  be  found  to  have 
increased  in  viscosity,  or  have  set  to  a  jelly,  or  a 
proportion  may  have  been  precipitated.  The  pro- 
duct obtained  on  evaporation  to  dryness  is  an 
elastic  substance  resembling  caoutchouc,  and  may 
be  compounded  with  the  usual  substances,  and 
vulcanised  according  to  the  amount  of  "  vul- 
canisation "  already  effected  by  the  sulphur 
dioxide.— E.  W.  L. 

Rubber-covered  vietal  article  and  method  of  makiuQ 
the  same.  L.  Daft,  Rutherford,  N. J.,  Assignor  to 
Electro-Chemical  Rubber  and  Manufactiuing  Co. 
U.S.  Pat.  1.124,302,  Jan.  12,  1915.  Date  of 
appl.,  Dec.  24,  1912. 

See  Eng.  Pat.  2306  of  1912  ;     this  J.,  1912,  595. 


Rubber  ;  Process  of  reclaiming  ■ 


H.  W.  Kugler, 


Assignor  to  The  Firestone  Tire  and  Rubber  Co., 
Akron,  Ohio.  U.S.  Pat.  1.124.920.  Jan.  12,  1915. 
Date  of  appl.,  Dec.  20,  1912. 

See  Ft.  Pat.  466,243  of  1913  ;    this  J.,  1914,  605. 

[Rubber]  latex  ;  Apparatus  for  treating .   H.  A. 

Wickham,  London.  U.S.  Pat.  1,126,327,  Jan. 
26,  1915.     Date  of  appl.,  April  27,  1914. 

See  Eng.  Pat.  2627  of  1914  ;    this  J.,   1915,  40. 


Preparation  of  crythrcne.    Ger.  Pat.  278,647. 
XX. 


See 


Manufacture  of  black,  secotidary  disazo  dycstuffs 
soluble  in  oils.  fats,  esters,  and  similar  media. 
Ger.  Pat.  278,079.     Sec  IV. 

Dry  deflocculated  body  [graphite,  lampblack,  etcl, 
and  method  of  preparing  same.  V.H.  Pat. 
1,116,957.     See  VII. 

Manufacture  of  polymerised  products  from  animal 
oils.     U.S.  Pat.  1,122,400.     See  XII. 

Process  for  obtaining  pale-coloured  polymerised  oils. 
Ger.  Pat.  279,140.     Sec  XII. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Patents. 

Indiarubber    or    similar    nwtcrials  :    Machines    for 

jcasliing,  macerating,  or  crcpeinti .  W.  G.  Gass, 

Bolton,  Lanes.    Eng.  Pat.  1199,  Jan.  16,  1914. 

The  front,  movable  roller  of  a  double-roller  mill  is 
mounted   in   arms  pivoted   to   the   frame   of   the 


XV— LEATHER;  BONE;  HORN;  GLUE. 

Tanning    materials ;      Potassium    cyanide    as    a 

qualitative    reagent   for .       H.    G.    Bennett. 

Collegium  (London),  1915,  56 — 60. 

Potassium  cyanide  gives  a  yellow  flocculent  preci- 
pita,t«  with  both  lentisco  (Pistacia  letitiseus)  and 
sumac,  and  cannot  be  used,  as  Andreasch  sug- 
gested (see  this  J.,  1898,  933),  to  distinguish  between 
these  materials.  The  reaction  is  due  to  hydroxyl 
ions  and  is  given  by  sodium  and  potassium 
hydroxides.  Potassium  cyanide  with  pyrogaUol, 
pyrogallol-tannins,  gallic  acid,  and  gallotanuic 
acid,  gives  a  transient  bright  red  coloration  which 
returns  on  shakuig.  This  reaction,  due  to  oxida- 
tion, is  given  by  caustic  alkah  in  the  case  of  gallic 
acid  only.  Sodium  and  potassium  carbonates, 
sodium  phosphate  and  arsenate  give  a  green 
colour  with  galhc  acid,  the  oxidation  being  pro- 
bably carried  to  a  further  stage.  Catechol 
derivatives  with  the  alkali  hydroxides  and  car- 
bonates usually  give  a  transient  green  colour  which 
changes  to  red.     Catechol  itself  gives  no  reaction 
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with  potas.sium  cyanide,  though  (■atc(•hol-tanIlin^^ 
develop  the  red  colour.  I'otassiuni  cyanide  ma)- 
be  used  in  another  way  to  distinguish  catochol- 
and  pyroRallol-tAnnins'.  A  10%  solution  of 
cyanide  is  added  to  a  clear  tannin  solution  and  the 
mixture  poured  into  an  excess  of  hard  water. 
Pyrogallol-tannins  and  some  mixed  tannins  give  a 
distinct  precipitate,  whilst  in  the  case  of  catechol- 
tannins  the  solution  remains  dear.  Some  mixed 
t-annins  (e.g.,  mimosa)  which  answer  many  of  the 
t«sts  tor  pyrogallol-tannins,  do  not  give  the 
precipitate.— F.  C.  T. 


Leather;     Determinalion   of  nitrogen  in- 


.     E. 
Nihoul.  Collegium  (London),  1915,  (j— 12, 39—42. 

If  anliydrous  copper  siUphate  be  used  as  catalyst 
in  the  Kjeldahl  method,  the  results  are  too  low 
unless  potassium  permanganate  is  also  added. 
The  WiUfarth  modification  (Chem.-Zeit.,  9,  502), 
involving  the  use  of  mercury,  also  gives  too  low 
results,  and  requh'es  at  least  2 — 3  hours  digestion. 
In  the  author's  modification  0-7  grm.  of  leather 
is  soaked  with  10  c.c.  of  concentrated  sulphuric 
acid,  and  a  further  5  c.c.  used  to  wash  down  any 
particles  on  the  side  of  the  flask,  which  is  very 
slowly  heated,  and  the  contents  boiled  for  30  mins. 
After  cooling  to  40"— 50°  C,  a  few  crystals  of 
permanganate  are  added,  and  the  temperature  is 
again  slowly  raised  ;  the  solution  soon  becomes 
colourless,  and  further  heating  is  unnecessary. 
A  large  excess  of  caustic  soda  for  the  distillation 
is  avoided,  and  zinc  dust  (tested  by  a  blank 
determination)  is  used  to  ensure  gentle  eljullition. 
For  carrying  over  the  vapours  a  long  tube  of  1  cm. 
bore,  bent  twice  at  140"  is  used.  Instead  of 
using  a  spray  trap,  the  part  of  the  tube  within  the 
flask  has  several  perforations  and  a  constricted 
end.— F.  C.  T. 

Patents. 
Emulsions  ;        Apparatus      for       separating  - 


especially  for  separating)  fat  from  glue  solution 
obtained  by  steaming  carca.sses.  E.  Meyn.  Ger. 
Pats.  (.\)  277,281  and  (b)  278,891,  Jan.  29  and 
May  10,  1913. 

(A).  TuE  glue  solution  is  introduced   through  the 

tube,   g,   into   the   cylinder,    rf,    and   the   heavier 

aqueous     liquid      flows 

through  the  tube,  /. /'. 

into  the  vessel,  6,  whicii 

is  heated   by  means  of 

steam,    whilst   the    fat,      i 

which  gradually  separ-      1 

ates,  rises  and  overflows      i 

into  c.     On  starting,  a      j 

fjortion  of  the  aqueous  i 
iquor  also  flows  into  c, 
and  this  serves  to  pre-  , 
vent  the  fat  from  coming  v 
in  contact  with  the  hot 
cover  of  the  vessel,  b. 
The  limb,  /,  of  the  tube, 
/,/',  may  be  in  the  form 
of  a  spiral.  (B).  The 
glue  solution  is  intro- 
duced from  below  into  a 
vessel  narrow  at  the  top, 
where  it  is  closed  by  a 
<ock,  and  widening  to- 
wards the  bottom  where 
it  is  connected  steam- 
tight  wit  h  the  bottom  of 

an  outer  enclosing  vessel.  The  aqueous  liquor  flows 
into  the  outer  vessel  through  a  vertical  tube 
opening  near  the  bottom  of  the  inner  vessel,  and 
the  fat  gradually  rises  and  is  drawn  off  through  the 
cock.  The  inner  vessel  is  sxirrounded  by  a  steam 
coil.— A.  S. 


Leather,  and  treatment  of  same.     D.  B.  MaiDouald, 

Leicester.  Eng.  Pat.  714,  Feb.  10,  1914. 
Shouldek,  belly  or  split  leather  is  given  the 
special  properties  usually  associated  with  "  bend  " 
leather  by  treating  it  with  a  solution  of  celluloid, 
pyroxylin,  or  cellulose  acetat«  or  other  cellulose 
ester  dissolved  in  an  organic  liquid,  or  with 
viscose  dissolved  in  water,  and  is  thus  made  suit- 
able for  "  bottom  "  leather  as  used  for  soles, 
midsoles,  and  insoles  of  boots  and  shoes.  Colouring 
matters,  wax,  castor  oil,  or  resins  may  also  be 
added  to  these  solutions.  Two  solutions  claimed 
for  the  purpose  consist  of  :  (1)  celluloid,  pyroxylin, 
cellulose  acetate,  or  the  like,  4  ;  acetone,  acetone 
oil,  or  other  ketone,  10;  benzol,  benzine,  or  wood 
alcohol,  31  ;  amyl  acetate,  amyl  alcohol,  ethyl 
acetate,  t«rpenes,  or  camphor  oil,  8  ;  glacial 
acetic  acid,  1  part  bv  weight;  (2)  celluloid,  6; 
alcohol  (90%  or  over"),  33  ;  methyl  alcohol,  21  ; 
light  ketone  (acetone,  light  acetone  oil,  etc.),  40  ; 
camphor  oil,  4  parts  by  weight.  (Reference  is 
dii-ected,  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of 
the  Patents  and  Designs  Act,  1907,  to  Eng.  Pats. 
983  of  1881,  17.53  and  11,734  of  1003,  10,598  of 
1906.  28,743  of  1907,  and  15,306  of  1909  ;  this 
J.,   1907,  265  ;    1908,  459.)— T.  C. 


XVI— SOILS;  FERTILISERS. 

Soil  carbonates;     Decomposition  of- 


W.   H. 

Maclntire.    J.  Agric.  Research,  1914,  3,  79 — 80. 

Soils,  although  alkaline  from  excessive  treatment 
with  calcium  carbonate,  arc  capable  of  decom- 
posing magnesium  carbonate  under  sterile,  moist 
conditions.  The  affinity  of  magnesia  for  silica  is 
so  great  that  precipitated  magnesium  carbonate  is 
decomposed  by  pure  silica.  1  n  experiments  where 
loamy  soils  were  treated  with  a  quantity  of  mag- 
nesium carbonate  equivalent  to  15  tons  of  good 
grade  limestone  per  2,000,000  lb.  of  soil,  the 
carbonate  had  disappeared  entirely  at  the  end  of 
8  weeks.  The  affinity  of  Mme  for  sUica  is  far 
greater  than  has  been  supposed,  and  the  reaction 
in  soils  is  an  important  factor  in  the  conservation 
of  lime  ;  it  continues  long  after  alkalinity  has  been 
attained,  but  does  not  approa<-h  the  magnesia- 
silica  reaction  in  rapidity.  Toxicity  due  to 
excessive  treatment  with  magnesium  carbonate 
after  its  conversion  into  silicates  was  demon- 
strated by  the  effect  on  plant  growth.  (See  also 
this  J.,   1915,  93.)— W.  P.  S. 

Tetraearbonim,ide,  a  nitrogenous  constituent  of  soils. 
E.  C.  Shorey  and  B.  H.  Walters.  J.  Agric. 
Research,  1914,  3,  175—178. 

Tetracarbonimide,  C0(NH.C0.NH),,C0,  was 
found  to  be  present,  sometimes  in  appreciable 
quantity,  in  samples  of  sandy  soil  from  Florida  ; 
these  soils  have  been  mentioned  previously  as 
containing  vanillin  and  other  benzene  derivatives 
(this  J.,  1914,  432).  The  compound  was  also 
detected  in  soils  from  other  districts.  IS  kUos.  of 
a  soil  from  the  grounds  of  the  U.S.  Department  of 
Agriculture  yielded  30  nigrms.  of  tetracarbonimide, 
and  it  is  estimated  that  about  7  lb.  was  present 
per  acre-foot  of  soO.  It  is  suggested  that  the 
tetracarbonimide  may  be  formed  in  the  soil  by 
oxidation  of  purine  bases. — W.  P.  S. 

Soil  solution  ;    Influence  of  lite  osmotic  pressure  of 

on  spriiuj  wheat.    N.  Toulaikolf.    La  Pedo- 

logie,    1913,    15,  71—103.     Bvdl.  Agric.   InteU., 
1914,  5,  1426—1429. 

The  investigation  consisted  in  tracing  the  eSects 
of   solutions   of   some   common   salts   of   sodium, 
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ammonium,  and  magnesium  at  osmotic  pressures 
up  to  15  atmos.  upon  spring  wheat  grown  in 
zinc  pots,  containing  about  11  lb.  of  black  soil 
mixed  with  manure.  The  control  pots  were 
maintained  at  a  constant  osmotic  pressure  by  keep- 
ing the  moisture  content  at  60  %  of  the  maximum. 
A  very  pronounced  stimulating  effect  upon  the 
wheat  was  observed  when  the  (increased)  osmotic 
pressure  was  3  atmospheres,  but  with  higher 
pressures  the  effects  were  progressively  inhibitive, 
although  the  nitrogen-content  of  the  grain  was 
increased.  Solutions  containing  nitrogen,  either 
as  acid  or  base,  gave  better  results  as  regards  yield 
of  grain  and  straw  than  non-nitrogenous  solutions. 
Of  the  latter,  sulphates  had  a  greater  effect  than 
chlorides.— E.  H.  T. 

Fluorine;     Influence   of on   vegetation.         A. 

Gautier.     Comptes  rend.,   1915,   160,  194—195. 
(See  also  following  abstract.) 

Fluorine  occurs  in  living  organisms  in  two 
forms,  always  associated  with  phosphorus.  In 
epidermal  tissues,  naUs,  the  hair,  and  other  tissues 
by  which  it  is  eventually  eliminated,  the  pro- 
portion of  the  two  elements  is  about  the  same 
as  in  apatite,  whilst  in  the  living  cells  of  the 
glands,  muscles,  and  nerves  the  proportion  of 
fluorine  to  phosphorus  sinks  to  1  to  400.  The 
function  of  fluorine  in  these  latter  tissues  was 
demonstrated  by  vegetable  cultures  grown  in 
artificial  media  of  known  fluorine  content.  In 
most  cases  fluorine  favoured  the  growth,  flowering, 
and  seed  production,  certain  Sinapis,  for  example, 
producing  nine  times  as  many  seeds  in  the 
fluorinated  media.  In  exceptional  cases,  such  as 
corn,  rye,  and  oats,  its  influence  remained  doubt- 
ful, but  very  rarely  was  it  found  to  be  harmful. 

— G.  F.  M. 

Maize  ;    Rare  mineral  elements  necessary  for  the 

development  of .    P.  Maz^.     Comptes  rend., 

1915,  160,  211—214. 

Whereas  maize  will  flourish  in  a  medium  con- 
sisting of  a  solution  in  spring  water  of  com- 
pounds of  N,  P,  K,  Ca,  Mg,  Si,  Fe,  Mn,  Zn,  S, 
and  Ce,  if  distilled  water  be  substituted  for  the 
spring  water,  the  plant  will  grow  fairly  well 
for  some  weeks,  after  which  further  development 
will  suddenly  cease,  showing  that  '.a  the  latter 
medium  some  essential  constituents  are  lacking. 
Cultures  made  in  the  distilled  water  medium  to 
which  some  or  all  of  the  compounds  Al2(S04)3, 
Na2B407,  NaF,  KI,  and  NajHAsO,  were  added, 
showed  that  the  maize  developed  in  the  normal 
way  only  when  Al,  B,  P,  and  I  were  present  in 
addition  to  the  eleven  elements  mentioned  above. 
The  diminution  in  weight  of  the  plant  when 
fluorine  was  absent  was  particularly  noticeable. 
Arsenic  exerted  a  toxic  action  and  distinctly 
inhibited  the  growth. — G.  P.  M. 

Seeds  ;    Heat  evolved  in  ike  germination  of  - 


M.  Darsie,  C.  Elliott,  and  G.  J.  Peirce.  Botan. 
Gaz.,  1914,  58,  101—136.  Bull.  Agric.  InteU., 
1914,  5,  1432. 

The  inherent  vitality  of  seeds  may  be  tested  by 
measuring  the  heat  evolved  during  their  germina- 
tion period.  Silvered  Dewar  flasks  were  used  as 
calorimeters,  and  the  experiments  made  upon 
barley,  clover,  maize,  hemp,  oats,  and  wheat, 
showed  that  the  heat  set  free  varied  directly  with 
the  germinating  power  and  with  the  vigour 
shown  after  germination.  The  older  the  seeds, 
the  less  was  the  heat  evolved.  The  "  normal  " 
temperature,  i.e.,  the  average  daily  increase  of 
temperature  due  to  germination  of  10  grms.  of 
seed,  was  1-82'' C.  for  hemp,  0-75°  C.  for  clover, 
0-73°  C.  for  wheat,  0-55°  C.  for  oats  and  0-49°  C. 
for    maize.     An    abnormally    high    temperature 


indicates  infection  (fungoid)  :  an  abnormally  low 
one,  lessened  vigour  due  to  old  age. — E.  H.  T. 

Oil  content  of  seeds  as  affected  by  nutrition  of  the 
2Jlant.     Garner  and  others.     See  XII. 

Combating  sugar  beet  nematodes.     Miiller  and  Molz. 
See  XVII. 

Patents. 

Superphosphates  and  the  like  ;    Method  of  drying 

.     T.  L.  Willson  and  M.  M.  Haff,  Ottawa, 

Assignors  to  Southern  Investment  Co.  of  Canada, 
Ltd.,  Montreal,  Canada.  U.S.  Pat.  1,122,183, 
Dec.  22,  1914.     Date  of  appl.,  Aug.  17, 1912. 

Sufficient  ammonia  is  passed  over  the  products 
of  interaction  of  phosphate  rock  and  sulphuric 
acid,  to  form  a  dry  fertiliser,  containing  ammonium 
monocalcium  phosphate,  Ca(NHi)H3(P04)2,  and 
ammonium  sulphate. — O.  R. 

Fertiliser  ;  Conversion  of  waste  products  into  a 

hy  heating  with  sulphuric  acid.  A.  von  Krottnauer. 
Ger.  Pat.  278,398,  April  20,  1913. 

The  waste  products  are  saturated  with  water 
containing  sufficient  sulphuric  acid  to  effect 
decomposition,  then  heated  by  hot  air  until  the 
mass  is  liquefied,  and  finally  dried,  the  whole 
process  being  continuous. — A.  S. 

Fertiliser  from  sulphite-cellulose  waste  lyes  ;   Manu- 
facture of  a .    L.  Kern.     Ger.  Pat.  278,492, 

Jan.  3,  1914. 

The  waste  lyes  are  mixed  with  kieselguhr  con- 
taining mineral  and  organic  substances,  such 
as  is  found,  for  example,  in  Algeria,  Bohemia, 
and  Virginia.  By  the  combination,  in  this  way,  of 
two  practically  worthless  products,  a  fertiliser 
is  obtained  which  is  suitable  for  peaty  soils  poor 
in  silica  and  for  plants  rich  in  silica,  e.g.,  maize, 
cereals,  grass,  etc. — A.  S. 

Process  for  destroying  plant  and  hotise  pests.    Ger. 
Pat.  278,448.      See  XIXb. 


XVU.— SUGARS;  STARCHES;  GUMS. 

Sugar  production  in  the   United  Provinces,  India. 
W.  Hulme.    Agric.  J.  India,  1915,  10,  54—62. 

Of  the  896,869  tons  of  sugar  imported  into  India 
during  1913 — 14,  about  three  quarters  came  from 
Java.  At  the  present  time  most  of  the  cane  is 
grown  in  the  United  Provinces  by  native  farmers 
on  small  and  scattered  areas,  and  is  crushed  in  an 
inefficient  manner  in  bullock-driven  mUls,  but 
endeavours  are  being  made  to  organise  cultivation, 
and  to  extract  the  sugar  in  modern  factories. 
During  the  inter-campaign  the  sugar  factories 
might  be  used  for  the  extraction  of  oU  from  seeds 
and  for  the  manufacture  of  a  cattle  food  from  seed 
cake  and  residual  molasses. — J.  P.  O. 


Sugar  beet  nematodes ;     Combating .      H.    C. 

Mtiller  and  E.  Molz.    Z.  Ver.  deuts.  Zuckerind., 
1914,  64,  959.     Chem.-Zeit.,  1915,  39,  Bep.  18. 

Large  amounts  of  Chili  saltpetre,  and  its  con- 
tinued application  in  smaller  quantities,  favour 
the  attack  of  nematodes  on  sugar  beets.  Sulphur, 
common  salt,  and  different  sugars,  have  no 
beneficial  action,  while  the  effect  of  sulphuric 
acid  and  sodium  hydroxide  is  questionable. 
Calcium  oxide,  on  the  contrary,  destroys  the 
parasite,  and  is  valuable  for  treating  the  slimes 
from  the  water  used  in  washing  uifected  roots. 
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Carbon  bisulphide  is  of  little  pra<.-tical  use,  boinp 
too  volatile;  but  2"^  formaldehyde  solution  and 
undiluted  allyl  alcohol  give  satisfactory  results. 
.Manuring;  with  peat  or  beet  leaves  appears  to 
benefit  the  Rrowth  of  the  nematodes,  either  because 
the  water-refaininK  power  of  the  soil  is  thereby 
improved,  or  because  constituents  favourable  to 
the  (jrowth  of  the  organism  are  supplied.  Plough- 
ing the  surface  of  the  soil  (only  about  10  cm.  deep) 
is  advantageous,  since  it  promotes  the  gro\vth 
of  small  plants,  attracting  the  nematodes,  which 
can  then  be  removed.  Lure  plants,  following 
Kiihn's  method  of  using  them,  are  etlicient, 
though  the  procedure  is  too  costly  ifor  practical 
work  ;  destruction  of  the  lure  plants  by  means  of 
80 "o  ferrous  sulphate  solution  would  be  preferable. 
Inundating  the  infected  soil  has  no  useful  result, 
even  after  a  year.  In  loams  rich  in  humus  most 
of  the  parasites  are  found  in  the  upper  30  cm., 
and  tlie  power  of  migration  varies  according  to 
conditions.  being  on  the  average  5G  cm. 
horizontally  in  three  months,  and  50  cm.  vertically 
in  a  shorter  time. — J.  P.  O. 

Siuiar  ;  Sohtbility  and  crystallising  power  of  - 


factory  juices  and  syrups,  and  the  formation  of  true 
molasses.  H.  Claassen.  Z.  Ver.  dout.  Zuckerind., 
1914,  64,  807.   Chem.-Zeit.,  1914,  38,  Kep.,  530. 

There  is  no  direct  relation  between  the  solubility 
of  sugar  and  the  saturation  value  on  the  one  hand 
and  crystalUsing  power  and  molasses  formation  on 
the  other,  since  from  many  molasses  having  a 
saturation  value  less  than  imity,  sugar  does  not 
separate,  whereas  in  others  having  a  high  saturation 
value  crystallisation  proceeds  readily.  ^Moreover, 
the  effect  of  non-sugars  upon  the  solubility  of 
sugar  docs  not  correspond  with  their  action  upon 
the  crystallising  power,  so  that  the  molasses- 
forming  power  of  non-sugars  can  only  be  deter- 
mined by  experiments  in  which  sugar  is  crystallised 
from  supersaturated  solutions  under  the  most 
suitable  conditions,  and  not  by  solubility  deter- 
minations. Work  carried  out  by  Kohler,  Schukow, 
Kchnell,  Geese,  and  Prinsen  Geerligs  shows  that 
with  impure  solutions  the  saturation  value  depends 
upon  the  amount  and  nature  of  the  non-sugar, 
as  well  as  upon  the  temperature,  which  has  an 
important  influence,  especially  with  products  of 
low  purity.  Consequently,  generalLsations  from 
isolated  determinations  are  untrustworthy,  ren- 
dering such  solubility  tallies  as  those  of  Roppe, 
I'Yadiss,  and  Ho^lund  valueless,  excepting  perhaps 
when  working  with  syrups  of  high  piuity.  Recent 
researches  made  by  the  author  have  shown  that 
both  the  solubility  and  saturation  values  of  the 
thick-juice,  and  especially  of  the  centrifugal  syrups 
and  molasses,  of  a  beet  factory  show  considerable 
variations  during  several  weeks.  On  raising  the 
temperature  the  saturation  value  always  increases, 
particularly  when  the  purity  is  low  ;  and  with 
molasses  of  66' — ■.^4-5''  purity  the  saturation  value 
at  45°  C.  varies  between  the  extreme  limits  of  0-80 
and  1-39,  considerable  differences  being  also  encoun- 
tered even  with  products  of  higher  purity.  With 
molasses  containing  a  large  amount  of  lime  (which 
has  not  been  added  subsecjuently )  the  saturation 
value  is  low  as  a  rule,  but  not  always,  and  not 
proportionally.  Invert  sugar,  dextro-rotatory  sub- 
stances, ash,  and  the  ratio  of  mineral  to  organic 
matter  likewise  influence  the  saturation  value, 
though  not  in  any  regular  manner.  The  crystal- 
lising power,  and  consequently  the  purity  of  the 
true  molasses  obtained,  depend  very  largely  upon 
the  temperature,  as  well  as  upon  the  nature  of  the 
non-sugar,  but  not  upon  the  saturation  value  ; 
the  purity  may  vary  between  54-3"  and  01°.  In 
this  connection  also  all  the  non-sugar  substances 
have  an  undetermined  influence,  making  the 
customary  analyses  devoid  of  any  reUable  inform- 
ation.    It    is    recommended    that    in    controlling 


boiling  in  the  factory,  the  author's  tables  and 
apparatus  should  be  used,  while  in  crystallising 
operations  the  Ifinpcraturc  and  quantity  of  water 
added  must  be  carefully  controlled  according  to 
the  water  content  and  purity  of  the  molasses,  the 
quaUty  and  uniformity  of  the  crystals  obtained 
being  also  observed. — J.  P.  O. 

Molasses  ;  Staneh's  new  method  for  the  determination 

of  sucrose  by  double  polarisalioH  in  beet .     Z. 

Zuckerind.    B<Jhm.,    1914,    39,    8.     Chem.-Zeit., 
1914,  38,  Rep.,  530. 

Under  the  auspices  of  the  Verein  der  Zuckerin- 
dustrie  in  Bohmen,  Ilerles,  Koydl,  Novotny,  and 
Urban  have  exaniinod  Stanek's  new  method  of 
double  polarisation  (this  .f.,  1914,  705),  in  wliich 
the  direct  reading  is  taken  in  the  presence  of 
exactly  the  same  amount  of  potassivun  chloride  and 
citric  acid  as  the  inversion  reading,  clarification 
being  effected  with  bromine  water  in  place  of  lead 
acetate.  It  was  concluded  miaiiimously  that  the 
process  is  both  accurate  and  readily  carried  out, 
and  that  it  gives  values  0-5  to  l-ii%  higher  than 
the  ordinary  double  polarisation  procedure,  and 
very  close  to  those  obtained  by  direct  polarisation. 
Ilerles,  however,  recommends  the  use  of  basic  lead 
nitrate  in  place  of  bromine,  and  both  he  and 
Urban  point  out  the  necessity  of  establishing  new 
dilution  constants  for  the  modified  method  of 
working,  those  of  Herzfeld  being  no  longer  applic- 
able.—J.  P.  O. 

Alkijlated  sugars  ;  A  new  method  of  prepariiiq . 

W.  N.  Haworth.    Chem.  Soc.  Trans.,  1915,  107, 
8—16. 

Methylated  derivatives  of  sugars  and  other  car- 
bohydrates can  be  prepared  by  the  action  thereon 
of  dimethyl  sulphate  and  sodium  hydroxide.  The 
sugar  is  dissolved  in  the  minimum  quantity  of 
water  in  a  wide-necked  flask  with  a  cork  fitted 
with  two  dropping-funnels,  a  condenser,  and  a 
mechanical  stirring  apparatus,  and  the  flask  is 
placed  in  a  water-bath  at  70°  C.  About  three 
times  the  quantity  of  methylating  agents  theoreti- 
cally required  are  employed,  the  alkali  (a  30% 
solution  of  sodium  hydroxide)  being  in  sUght 
excess.  These  are  added  to  the  solution  in  the 
flask  from  the  funnels  in  the  course  of  an  hour,  the 
mixture  being  stirred  continuously  ;  the  tempera- 
ture is  subsequently  raised  to  100°  C.  for  about 
half  an  hour.  The  mixture  must  be  kept  slightly 
alkaline  during  tlie  whole  operation.  The  product 
is  cooled,  extracted  twice  with  chloroform,  the 
extract  dried,  and  the  cliloroform  distilled.  The 
aqueous  residue  may  be  re-methylated  with 
smaller  quantities  of  tlie  reagents  after  suitable 
concentration.  From  sucrose,  heptamethylsucrose 
is  the  highest  derivative  obtainalile  in  this  manner, 
but  the  octamethyl  compound  may  lie  prepared 
by  two  subsequent  treatments  by  the  ordinary 
method.  Dextrose  and  lactose  yield  methylated 
methylglucosides  and  methyl-lactosides  respec- 
tively.—J.  F.  B. 

iso-DtbemoyU/lucoxylose.     Tutin.     See  XX. 

Patents. 

Sugar ;    Preparation    of in    the   form    of  fine 

cn/stals.  J.  F.  P.  Kestner,  LiUe,  France.  Eng. 
Pat.  17,010,  JiUy  17,  1914.  Under  Int.  Conv., 
July  22,  1913. 
Sugar  in  the  form  of  flour,  known  as  Brazilian 
sugar  or  "  ardado,"  is  produced  by  causing  melted 
sugar  containing  otdy  about  5%  of  water  to  flow 
in  a  thin  layer  upon  a  liorizontal  surface,  to  which 
a  rapid  horizontal  vibratory  motion  is  imparted, 
and  allowing  the  sugar  to  cool  thereon.  For  con- 
tinuous operation  an  endless  travelhng  band  having 
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longitudinal  vibratorv  movements  may  be  em- 
ployed.—J.  F.  B. 

Pastes,  adhesives,  or  the  like.  H.  Milligan,  Liverpool. 
Eng.  Pat.  6445,  Mar.   13,   1914. 

M.\Nloc  root  (100  parts)  is  mixed  with  a  metallic 
cliloride,  such  as  magnesium  chloride  (up  to  50) 
and/or  sodium  chloride  (up  to  22-5  parts),  with  or 
without  a  relatively  small  quantity  of  maize 
flour,  farina,  or  the  like. — O.  E. 

Cane  sugar  or  cane  sugar  solutio>is  ;    Process  for 

defecating .     J.  Wetter,  London.     From  M. 

Weinrich,   Yonkers,    N.Y.,    U.S.A.      Eng.   Pat. 
157(3,  Jan.  20,  1014. 

See  U.S.  Pat.  1,084.772  of  1914  ;  this  J.,  1914,  212. 

Preparation  and  revivification  of  animal  charcoal. 
Ft.  Pat.  471,295.     See  lis. 


XVIII.— FERMENTATION    INDUSTRIES. 

Radioactive    emanations ;      Influence   of on 

yeasts  and  on  alcoholic  fermentation.  G.  Jacque- 
min  and  G.  Giurel.  La  Vie  Agric.  et  Rurale,  1914, 
3,  232.     Bull.  Agric.  Intell.,  1914,  5,  1505. 

Radio.\ctivb  emanations  have  an  immediat« 
and  continuous  stimulative  action  upon  elliptical 
yeasts.  A  radio-activity  of  I — 1  unit  per  litre 
accelerates  the  fei-mentation  of  sugar  by  yeast, 
producing  a  more  complete  conversion  into  alcohol. 
This  fact  is  of  value  for  the  fermentation  industries, 
particularly  for  the  wine  industry. — E.  H.  T. 


Wines  ;    Production  of  - 


by  ferments  other  than 


wine  yeasts.  V.  Jlartinand.  Rev.  de  Viticult., 
1914,  42,  29—34.  Bull.  Agric.  Intell.,  1914,  5, 
1503—1505. 
The  author  has  isolated  the  organised  ferments 
present  on  the  grapes  from  which  a  celebrated  wine 
is  made,  and  has  found  several  which  are  not 
yeasts,  and  which,  although  yielding  but  little 
alcohol,  impart  a  characteristic  agreeable  fruity 
flavour  to  the  wine.  Sixty  grapes  from  a  vine- 
yard in  Burgundy  were  found  to  oontam  only 
one  elliptical  yeast,  four  apicular  yeasts,  two 
torulfe,  one  fungal  yeast,  six  ferments  causing 
working  in  must,  "and  the  moulds,  Botrytis 
cinerea  and  PenicilUum  glaucum.  The  functions 
of  the  organisms,  other  than  the  elliptical  yeasts 
are  to  activate  the  alcoholic  yeasts,  and  to 
secrete  enzymes  which  accelerate  the  decom- 
position of  proteins.  They  probably  also 
utilise  the  dextrose  to  some  extent  and  serve  to 
free  the  must  and  wine  from  any  free  sulphurous 
acid.  They  are  cultivated  separately  and  added 
to  the  must  at  the  same  time  as  the  elliptical 
ferments.  Fermentation  is  very  rapid  and  the 
floating  grape-skins  should  be  cooled  by  spraying 
with  must  from  the  bottom  of  the  vat.  .Sulphurous 
compounds  are  not  necessary  as  a  rule  ;  if  used, 
they  should  be  applied  during  the  initial  rackuig 
off,  and  in  the  later  racking  if  the  temperature  rises 
above  35°  C.  Such  selected  ferments  might 
be  used  with  pure  yeasts.  They  would  impart  a 
new,  without  affecting  the  old,  characteristic 
flavour,  and  there  would  be  no  danger  of  after- 
fermentation. — E.  H.  T. 

Tartaric  acid  and  potassium  ;   Rapid  determination 

of  total in  wines.   A.  Kling  and  A.  Lassieur. 

Ann.  Falsif.,  1914,  7,  410—410. 

Tartaeic  acid  may  be  determined  by  the  following 
modification  of  the  racemate  method  (tliis  J.,  1910, 
451;   1911,706):   25  c.c.  of  the  wine  is  treated  with 


10  c.c.  of  a  2%  ammonium  Z-tartrate  solution  and 
20  c.c.  of  a  solution  of  calcium  acetate  (16  grms. 
of  calcium  carbonate  and  120  c.c.  of  glacial  acetic 
acid  per  litre) ;  after  standing  for  30  minutes,  the 
precipitate  is  collected  on  a  filter,  washed,  dis- 
solved in  dUute  sulphuric  acid,  and  the  solution 
titrated  with  potassium  permanganate  solution. 
The  result  is  calculated  into  grms.  of  potassium 
hydrogen  tartrate  per  litre  of  wine  ;  0-2  grm.  per 
litre  is  deducted  from  the  amount  found  as  a  cor- 
rection for  ^tartrate  occluded  by  the  precipitate. 
Potassium  is  determined  by  the  perchlorate 
method  ;  under  the  conditions  given  this  method 
determines  the  potassium  present  as  salts  of 
organic  acids  and  also  as  sulphate.  The  ash  of  the 
wine  is  treated  with  10  drops  of  water  and  10  drops 
of  perchloric  acid  (56°  B.,  sp.  gr.  1-615),  evaporated 
at  110°  C.  until  most,  but  not  all,  of  the  perchloric 
acid  has  been  driven  off ;  the  moist  residue,  when 
cold,  is  treated  with  6  c.c.  of  97  %  alcohol  con- 
taining 0-2%  of  perchloric  acid,  the  precipitate 
is  collected  on  a  filter,  washed  with  95%  alcohol, 
washed  into  a  crucible  with  alcohol,  the  latter  is 
evaporated,  and  the  residue  is  heated  to  dull  red- 
ness for  12  minutes  with  3  grms.  of  sodium  carb- 
onate, whereby  the  potassium  perchlorate  is 
converted  into  chloride.  The  mixture  is  dissolved 
in  water,  10  c.c.  of  iV/10  silver  nitrate  is  added 
followed  by  5  c.c.  of  nitric  acid  (36°  B.,  sp.  gr.  1-324) 
and  0-5  c.c.  of  ferric  alum  solution,  and  the 
excess  of  silver  is  titrated  with  N/20  thiocyanate 
solution.  During  the  titration  the  sediment  of 
silver  chloride  should  be  disturbed  as  little  as 
possible,  since  silver  chloride  reacts  to  some  extent 
with  ferric  thiocyanate. — W.  P.  S. 

Potassium    hydrogen    tartrate    and    tartaric    acid ; 

Determination  of .     H.  Astruc.  Ann.  Falsif., 

1914,  7,  416—417. 

Kling's  racemate  method  (this  J.,  1910,  451  ; 
1911,  706)  has  been  found  to  be  the  most  trust- 
worthy method  known  at  present  for  the  deter- 
mination of  tartaric  acid  and  its  salts,  e.g.,  in 
alcoholic  drinks,  fruit  juices,  etc. — W.  P.  S. 

Nipa  palm  swamps  in  the  Philippines  as  sources  of 
alcohol.  V.S.  Cons.  Kept.  Chem.  Trade  J., 
Feb.20,  1915. 

There  are  over  100,000  acres  of  nipa  pahn  swamp 
available  in  the  Philippines,  of  which  about  90% 
has  never  been  touched.  It  is  estimated  that  the 
nipa  sap  obtainable  in  the  islands  would  yield 
50,000,000  gals,  of  alcohol  fuel  every  season. 
Some  of  these  areas  are  privately  owned,  but  a 
large  proportion  of  them  is  still  at  the  disposal  of 
the  Government,  and  can  be  leased  for  10%  of  the 
raw  material  produced  each  season.  Practically 
all  the  alcohol  now  produced  in  the  Philippines 
comes  from  one  nipa  swamp  of  about  45,000  acres, 
of  which  one-third  is  being  worked.  The  total 
production  of  alcohol  in  the  islands  is  approxi- 
mately 2,500,000  gals,  per  season,  nine-tenths  of 
which  is  made  from  nipa  sap.  Only  2%  of  the 
alcohol  now  produced  is  denatured  for  commercial 
use.  No  modern  improvements  have  been  intro- 
duced in  the  industry,  nor  has  any  attempt  been 
made  so  far  to  improve  the  cultivation  or  to 
increase  the  production  of  sap.  The  estimated 
cost  of  installing  a  distilling  plant  capable  of  pro- 
ducing 500  gals,  a  day  is  a  little  over  £2000,  while 
the  daily  output  cost  would  be  £15,  or  about  7d. 
per  gallon. 

Patents. 

Brewing  process  with  malt  from  which  the  husJcs 
have  been  removed.  G.  F.  Hermann.  Ger.  Pat. 
278,482,  Jan.   16,   1913. 

The  coarse  grist  used  for  mashing,  itself  serves  as  a 
filtering  material  on  a  support  of  muslin,  gauze, 
or  the  like. — A.  S. 
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Fermrnfalinn  process.  A.  ^lolhant,  Mons,  Bolpiiini. 
U.S.  Pat.  1.12t..500,  Jan.  12,  1915.  Date  of 
appl..  May  11.  1913. 

See  Fr.  Pat.  155.483  of  1912  ;    this  J..  1913,  950. 

Apparatus  for  dehydratimj  slime,  vinaase,  and 
similar  materials.     Uer.  Pat.  287,258.     See  I. 

Productions  of  oils  or  spirits  for  tise  in  internal 
combustion-engines.     Eng.  Pat.  3899.     See  IlA. 

Manufacture  of  plastic  substances  by  the  action  of 
aldehydes  on  albuminous  substances  [yeast  resi- 
dues].   Ger.  Pat.  275,857.    See  V. 

Method  and  apparatus  for  making  alcohol.      Eng. 
Pat.  2!S,928.     See  XX. 


XIXa.— FOODS. 

Meats  ;     The  colouring  matter  of  raw  and  cooked 

salted .     R.  Hoagland.    J.  Agric.  Research, 

1914,  3,  211—224. 

The  colour  of  uncooked  salted  meats  cured  with 
potassium  nitrate  is,  in  most  cases,  due  chiefly 
to  the  presence  of  the  addition  compound  of 
nitric  oxide  and  haemoglobin,  tlie  nitric  oxide 
resulting  from  the  reduction  of  the  potassium 
nitrate.  The  colour  of  cooked  salted  meats  is 
due  to  the  presence  of  the  addition  compound 
of  nitric  oxide  and  haemochromogen  resulting 
from  the  reduction  of  the  haemoglobin  compound 
during  cooking.  With  certain  kinds  of  salted 
meats,  the  colour  of  the  raw  meat  may  be  due 
in  part  or  whoUv  to  tiie  haemochromogen  com- 
pound.—W.  P.  S." 

Detection  of  7iickel  in  hardened  oils.  Prall.   See  XII. 

Hare  mineral  elements  necessary  for  the  development 
of  maize.     Maz6.     See  XVI. 

Patents. 

Mailed  food;     Manufacture   of .     B.    Combe, 

Ilatherley,  Gloucestershire.     Eng.  Pat.   17,113, 
July  20,  1914. 

Milk,  or  a  mixture  of  milk  and  cream,  is  mixed 
with  2-33%  of  its  weight  of  honey,  and  an  electric 
current  of  3-5  amperes  at  200  volts  is  passed 
through  the  mixture  for  15  minutes.  A  mixture 
of  malt  and  flour  is  then  incorporated  witli  the 
milk  while  the  current  is  still  passing,  tlie  total 
quantity  of  malt  and  flour  added  being  such  as 
to  form  the  whole  into  a  tliick  paste,  which  is 
afterwards  dried  at  a  low  temperature. — \V.  P.  S. 

Dread    and    the    like ;     Predetermining    the    time 
necessary    for    the    fermentation     or     rising     of 

dough  for .     A.  Watkins,  Hereford.       Eng. 

Pat.  19,487,  Sept.  5,  1914. 

The  apparatus  consists  of  a  box,  about  four-flfths 
of  the  interior  of  which  is  occupied  by  an  inverted 
jar-shaped  receiver.  The  box  has  a  hinged  lid 
carrying  a  bell  and  a  spring  connected  with  the 
bell  hammer.  To  determine  the  time  required 
to  bake  a  batch  of  dough,  some  of  the  dough  is 
filled  into  the  receiver  within  the  box,  the  lid 
closed,  and  the  bos  placed  in  the  oven  with  the 
bulk  of  the  batch.  As  the  dough  rises,  the  receiver 
is  lifted  and  pushes  up  the  lid,  which  releases  the 
spring  and  rings  the  bell.  From  the  time  taken 
and  the  use  of  a  factor  to  be  obtained  from  tables, 
the  time  necessarv  to  finish  the  batch  is  calculated. 

—J.  H.  J. 


Lard  and  the  like  ;  Rendering  of .  E.  E.  Burkle, 

Bridgeport,  Ohio.    U.S.  Pat.  1,124,852,  Jan.  12, 
I        1915.    Date  of  appl.,  March  26,  1913. 

j    The  lard  is  heated  together  with  water  and  sal 
]    soda  (sodium  carbt)nate),  in  a  water- jacketed  open 

pan  ;  it  is  then  allowcil  to  cool,  the  water  removed, 

and  the  mass  reheated  to  removi;  traces  of  water. 

The  proportion  of  soda  used  is  3  lb.  to  100  lb.  of 

raw  fat. — J.  II.  J. 


and 
East 
Orange,  N.J.    U.S.  Pat.  1,125,()92,  Jan.  19,  1915. 
Date  of  appl.,  Jan.  9,  1913. 

Skim-milk  is  evaporated  and  powdered,  and  mixed 
with  a  ground  cereal  I'ich  in  vegetable  fat,  such  as 
maize,  in  such  proportion  as  to  give  a  product 
having  the  same  content  of  fat  as  wTiole  milk  and  a 
correct  nutritive  rati<3  between  protein  and  fat. 

—J.  H.  J. 


Skim-milk  ;   Mrthod  for  the  utilising  of , 

milk   composition.       J.    M.    W.    Kitchen, 


Butter ;     Sterilisimj    and    securing    uniformity    of 

edible  quality  in .     J.  M.  \V.  Kitchen,  East 

Orange,  N.J.    U.S.  Pat.  1.125,093.  Jan.  19,  1915. 
j        Date  of  appl.,  Sept.  13,  1013. 

[  Butter  is  sterilised  by  heat  and  aerated 
with  germ-free  air  until   all   objectionable   odour 

I  has  been  removed.  It  is  then  allowed  to  cool, 
with  continuous  stirring,  and  when  solidified  is 
stored  in  a  refrigerator  until  required  for  use. 

—J.  H.  J. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

L.    W. 


Water    analysis  ;     Contributions    to  ■ 


Winkler.     Z.  angew.  Chem.,  1915,  28,  22—23. 

In  testing  for  hypochlorite  in  potable  waters 
sterilised  by  means  of  bleaching  powder,  two  drops 
of  methyl  orange  (I  :  5000)  followed  by  2  to  3  c.c. 
of  10  %  hydrochloric  acid  are  added  to  250  c.c.  of 
the  water  :  hypochlorite  effects  decolorisation  in 
a  few  seconds.  Ozone  acts  similarly.  The  test  is 
sensitive  to  01  mgrm.  of  active  chlorine  per  litre  ; 
methyl  red  is  20  times  as  sensitive  as  methyl 
orange.  In  presence  of  manganese  the  water 
must  be  cleared  with  alum  (0-1  grm.  per  litre) 
before  applying  the  test.  Active  chlorine  is 
estimated  by  adding  0-2  grm.  of  very  pure  potas- 
sium iodide,  1  c.c.  of  starch  solution,  and  2  to  3  c.c. 
of  25%  phosphoric  acid  to  100  c.c.  of  the  water 
and  titrating  the  Uberated  iodine  with  A^/200 
sodium  thiosidphate  :  nitrite  is  destroyed  by 
bleaching  powder,  and  ferric  iron  does  not  liberate 
iodine  in  presence  of  phosphoric  acid.  Traces  of 
manganese  as  smaU  as  01  mgrm.  per  litre  may  be 
detected  by  adding  1  drop  of  methyl  orange  to 
each  of  two  portions  (250  c.c.)  of  the  water  ;  1  to 
2  c.c.  of  10%  sodium  hydroxide  is  added  to  the 
first  portion,  and  after  a  few  minutes  both  portions 
are  acidified  with  5  c.c.  of  10  %  hydrochloric  acid  : 
in  presence  of  manganese  the  first  portion  is  de- 
colorised within  2  minutes.  The  reaction  cannot 
be  applied  in  presence  of  hydrogen  sulphide  ; 
nitrite  renders  it  less  sensitive  ;  but  it  is  unaffected 
by  iron.  Phosphoric  acid  is  precipitated  as  ferric 
phosphate  by  warming  the  water  (1000  c.c. — in 
some  cases  5000  c.c.)  on  the  water-bath  for  an  hour 
with  1  c.c.  of  10%  ferric  cliloride  solution  and 
2  c.c.  of  10%  alum  solution.  The  floccident 
precipitate  is  collected  on  a  moistened  wad,  and 
the  flask  and  filter  are  washed  three  or  four  times 
with  warm  30%  nitric  acid  in  quantities  of  10  c.c, 
whereby  the  precipitate  is  completely  dissolved. 
After  the  addition  of  a  drop  of  hydrochloric  acid 
the  filtrate  is  evaporated  to  dr\'ness  on  the  water 
bath,  the  residue  dissolved  in  distUled  water  con- 
taining a  few  drops  of  nitric  acid,  the  resulting 
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solution  filtered,  evaporated  to  5  c.c,  and  treated 
vinth  5  c.c.  of  molybdic  acid  reagent  (prepared  by 
adding  500  c.c.  of  20%  nitric  acid  to  a  filtered 
solution  of  25  grms.  of  commercial  ammonium 
molybdate  in  100  c.c.  of  distilled  water  and  100  c.c. 
of  10  %  ammonia  and  allowing  to  stand  for  several 
days).  Even  005  mgrm.  of  phosphoric  acid  pro- 
duces a  precipitate  aft^r  some  time.  Aiter  stand- 
ing overnight  the  precipitate  is  collected  upon  a 
wad,  washed  ^vith  10  to  20  c.c.  of  the  above  reagent, 
and  dissolved  in  the  least  possible  amount  of 
ammonia.  The  solution  is  made  up  with  the 
distilled  water  washings  to  50  (or  100)  c.c.  and 
treated  with  5  (or  10)  c.c.  of  the  molybdic  acid 
reagent.  To  55  (or  110)  c.c.  of  distilled  water 
contained  in  a  similar  beaker  are  added  1  drop  of 
ammonia  followed  by  a  standard  potassium 
chromate  solution  (see  "this  J.,  1915,  149)  until  the 
tint  is  matched.  This  operation  must  be  accom- 
plished rapidly.  Twice  the  number  of  c.c.'s  of 
potassium  chromate  solution  required  gives  the 
number  of  mgrms.  of  PjOs  per  litre  of  the  original 
water.  The  gravimetric  method  j-ields  high 
results  for  quantities  of  less  than  5  mgrms.  PjOs 
per  litre,  owing  to  the  presence  of  molybdic  acid  in 
the  magnesium  pyrophosphate.  Of  six  samples 
of  potable  water  examined,  one  gave  002  mgrm., 
four  gave  005  mgrm.,  and  one  gave  0-44  mgrm. 
of  P2O5  per  litre. — J.  R. 

Sails  ;     Reaclions    beliceen    certain in    boiling 

water.  P.  Petit.  Monit.  Scient.,  1914,  4, 
537—541. 
Solutions  of  pure  calcium  and  magnesium  bicar- 
bonates,  containing  from  36  to  360  mgrms.  CaO  or 
BlgO  per  Utre,  were  boiled  for  1  hour  in  a  flask 
fitted  with  a  reflux  condenser  and  immersed  in  a 
bath  of  calcium  chloride  solution  boiling  at  110°  C. 
The  solutiorLs  were  then  filtered  rapidly  and 
titrated.  Under  these  conditions  the  percentage 
of  Ume  precipitated  as  carbonate  diminished  with 
increasing  dilution  of  the  solution,  but  the  quantity 
remaining  in  solution  was  constant  at  about 
17  mgrms.  CaO  per  litre.  With  solutions  of  mag- 
nesium bicarbonate,  the  percentage  of  magnesia 
precipitated  and  the  quantity  remaining  in  solu- 
tion both  diminished  with  increasing  dilution  of 
the  solution.  In  a  mixture  of  calcium  and  mag- 
nesium bicarbonates  a  more  complete  precipitation 
of  the  lime  was  obtained,  especially  with  higher 
concentrations  of  calcium  bicarbonate  ;  the  pro- 
portion of  magnesium  carbonate  precipitated 
was  unaffected.  The  presence  of  sodium  chloride 
reduced  the  amount  of  lime  precipitated,  but 
increased  the  amount  of  magnesia  precipitated. 
Magnesium  sulphate  added  to  the  calcium 
bicarbonate  solution  retained  much  of  the  lime 
in  solution,  especially  when  the  amount  present 
was  small.  Calcium  sulpliate  caused  a  large 
increase  in  the  precipitation  of  magnesium  car- 
bonate.— J.  H.  J. 

Dust ;    The  moist  bacterial of  inhabited  places. 

A.  Trillat.     Comptes  rend.,  1915,  160,  153 — 156. 

(See  also  this  J.,  1914,  1070.) 
Large  glass  cylinders  holding  60 — 80  litres  were 
filled  with  the  expired  breath  of  animals  or  men, 
together  with  particles  of  moisture  containing 
bacteria.  In  still  air  at  18°  C.  the  bacterial 
particles  settled  at  a  rate  proportional  to  their 
dimensions,  those  of  1  ;<  diameter  at  the  rat«  of 
1  cm.  in  3  min.  Settling  was  accelerated  by 
sudden  cooling  of  the  air,  and  the  organisms  were 
deposited  on  the  cold  surface.  A  fall  of  baro- 
metric pressure,  especially  it  accompanied  by  a 
fall  of  temperature,  accelerated  the  settling  of  the 
bacterial  particles.  When  a  fan  was  rotated 
within  the  cyUnder,  subsidiary  currents  were  pro- 
duced at  right  angles  to  the  main  vertical  current, 


and  under  the  influence  of  these  currents  most  of 
the  bacterial  pai'ticles  were  maintained  in  equili- 
brium. At  certain  points  clusters  of  the  bacterial 
particles  were  seen,  while  in  the  vertical  currents 
the  particles  rose  and  fell.  These  experiments 
show  that  there  are  disadvantages  attaching  to 
ravolving  fans  in  ill-ventilated  roonxs. — J.  H.  J. 


Iodine  ;   Germicidal  value  of  - 


J.  S.  White.     Chem.  and  Drug.,  1915,  144. 

To  test  the  value  of  iodine  as  a  sterilising  agent 
in  medical  practice,  the  Rideal-Walker  test  was 
applied  to  iodine  tincture  diluted  with  an  equal 
volume  of  90  "^o  alcohol  and  to  an  aqueous  solution 
diluted  with  water  to  the  same  strength.  The 
solutions  were  compared  with  carbolic  acid 
solutions  of  1  in  100  and  1  in  120,  using  B.  typhosus 
as  test  organism.  No  growth  was  obtained  in 
subcultures  from  the  iodine  solutions,  whereas 
th?  carbolic  acid  solutions  permitted  growth. 
Still  weaker  solutions  of  iodine  (J  and  i%) 
prevented  growth,  but  1%  solution  allowed  it. 
It  is  concluded  that  iodine  in  alcoholic  or  aqueous 
solution  is  about  tour  times  as  powerful  a  germicide 
as  phenol  on  naked  organisms. — J.  H.  J. 


Arsenic  antidote.  J.  W.  England.  Amer.  J.  Pharm., 
Feb.,  1915.     Pharm.  J.,  1915,  94,  281. 

The  following  method  is  recommended  for  pre- 
paring an  antidote  for  arsenic  by  means  of  Magma 
Magnesia  N.F.  : — 40  c.c.  of  ferric  sulphate  solution 
(U.S.P.)  is  diluted  with  water  to  300  c.c,  and  in 
another  vessel  300  c.c.  of  magnesia  magma  is 
mixed  with  an  equal  volume  of  water.  When  the 
antidote  is  required,  the  iron  solution  is  added 
gradually,  with  shaking,  to  the  magnesia  magma. 
This  method  gives  a  more  voluminous  magma 
than  when  the  magnesia  is  added  to  the  iron 
solution. 


Toxic  symptoms  atnong  workers  in  calcium  nitrate 
factories.     See  VII. 

Patents. 
Sewage  and  other  foul  liquids  ;    Aeration  of  - 


W.  Jones,  and  Jones  and  Attwood,  Ltd.,  Stour- 
bridge.   Eng.  Pat.  22,952,  Oct.  11,  1913. 

A  SERIES  of  diflusers  spaced  apart  and  each  formed 
of  a  porous  earthenware  plate,  on  the  underside 
of  which  compressed  air  is  admitted,  is  arranged 
transversely  across  the  bottom  of  each  section  of 
the  tank  holding  the  sewage  to  be  aerated.  The 
sewage  is  transferred  from  one  section  of  the  tank 
to  the  next  by  a  circulator  consisting  of  an  uptake 
pipe  at  the  bottom  of  which  compressed  air  is 
admitted  ;  the  mixture  of  air  and  sewage  rises 
and  is  delivered  into  the  covered  top  of  a  down- 
take  pipe,  into  which  air  is  also  admitted  below 
the  water  level.  The  lower  end  of  the  downtake 
pipe  is  enlarged  to  form  a  foot  chamber,  where  the 
excess  of  air  escapes  and  is  passed  on  to  supply  the 
diffusers,  while  the  sewage  passes  into  the  bottom 
of  the  next  section  of  the  tank. — J.  H.  J. 


Trade  effluents  ;   Process  for  removing  fat  and  soap 

from .      G.   Spanner.      Ger.   Pat.    278,370, 

Dec.  14,  I9I2. 

The  effluent  is  agitated  or  otherwise  treated  to 
produce  froth,  and  at  the  same  time  a  suitable 
chemical,  such  as  aluminium  sUicate  (clay),  is 
added,  the  effect  of  which  is  to  maintain  the  froth 
as  a  floating  layer.  This  layer  carries  mechanically 
the  suspended  and  fatty  matters  present  in  the 
effluent,  and  can  be  removed  in  settlmg  tanks  or 
the  like.— A.  S. 
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Purification  of  tcater  ;  Supply  of  reagents  in  Ike . 

F.  1'.  C'andv,  Sutton,  Surrey.     Eiig.  Pat.   782, 
Jan.   12,  1911. 

A  CI.O.SED  chamber  containing;  the  aluminium 
sulpiiato  or  other  reagent  is  connected  by  a  pipe 
at  tlie  bottom  to  the  bottom  of  a  closed  soUition 
chamber.  .V  portion  of  tlio  water  flowing  tlu-ougli 
the  pressure  main,  wliicli  is  shaped  at  one  part 
like  a  Venturi  tube,  enters  the  solution  chamber 
by  a  pipe  a  little  way  above  the  bottom  and  pjvsses 
out  by  a  pipe  at  the  top.  back  into  the  throat  of  the 
Venturi  pipe.  When  communication  is  established 
between  tlie  reagent  chamber  and  the  solution 
chamber,  the  heavy  aluminium  sulphate  solution 
passes  downwarils  and  forms  a  layer  on  the  bottom 
of  the  solution  chamber  just  below  the  level  of  the 
water  inlet  pipe  ;  the  incoming  water  picks  up 
a  little  of  the  heavy  solution  and  carries  it  forward 
continuously  into  the  main. — J.  II.  J. 


Water;     Process   for   obtaining   drinking- 


from  pathogenic  germ's  and  of  any  desired  degree  of 
hardness.  J.  V.  Berntrop.  Ger.  Pat.  278,307, 
July  11,  1913. 

Sufficient  calcium  hydroxide  is  added  to  soften 
the  water  and  leave  a  slight  excess,  e.g.,  about 
0-25  grm.  of  free  CaO  per  litre,  and  after  allowing 
to  stand,  say  for  o  hours,  to  ensure  destruction 
of  germs  by  the  excess  of  lime,  a  quantity  of 
alkali  bicarbonate  is  added  sufficient  to  produce 
the  desired  degree  of  hardness,  the  water  is  fdtcred, 
and  the  alkalinity  is  exactly  neutralised  with 
sulphuric  acid. — A.  S. 

Air;    Process   of   and   apparatus  for  drying   and 

sterilising .     R.   P.    van  Calcar,   Leiden,   J. 

Ellerman  and  H.  J.  Jlartijn,  The  Hague.  Eng. 
Pats.  (A)  24,159  of  1913  ;  (B)  4018  and  (c) 
4020  of  1914  ;  date  of  appl.,  Oct.  24,  191.S. 
Under  Int.  Conv.,  Nov.  29  and  Dec.  24,  1912, 
and  July  19,  1913,  respectively. 

(.\)  The  air  enters  around  the  lower  sides  of  a 
rect-angular  box  with  a  conical  top  connected 
to  a  hopper,  in  the  mouth  of  which  is  a  fan  for 
producing  a  strong  suction  througli  the  apparatus. 
In  the  body  of  the  box  is  a  tier  of  trays  arranged 
in  zig-zag  fashion  and  carrying  the  drying  agent, 
calcium  chloride,  which  when  liquefied  drops 
downwards  to  the  sloping  floor  of  the  box.  Above 
or  between  the  trays  are  pipes  capable  of  being 
heated.  Cold  moist  air  passing  through  the 
apparatus  is  dried,  warmed  to  normal  temperature 
and  nearly  sterilised.  When  treating  warm  moist 
air,  the  pipes  are  replaced  by  shallow  troughs 
containing  a  freezing  mixture.  (B)  The  bottoms 
of  the  trays  are  furnished  with  projecting  pegs 
down  which  the  liquefied  calcium  chloride  trickles. 
By  having  air  inlets  of  different  sizes  on  three  sides 
only  of  the  box,  the  air  is  made  to  eddy  as  it 
passes  through  and  is  brought  into  better  contact 
with  the  streams  of  calcium  chloride.  (c)  A  tray 
situated  in  the  lower  portion  of  the  box  is  furnished 
with  upright  pins  encased  in  porous  material. 
This  tray  catches  the  liquefied  calcium  chloride 
falling  from  the  upper  trays  and  effects  a  pre- 
liminary drying  of  the  air  passing  through. — J.H.J. 


Metals  ;     Process    for    extraeling  - 


[human'[  bodies.  T.  M.  Clague,  Newcastle-upon- 
Tyne.  U.S.  Pat.  1,123,083,  Jan.  5,  1915.  Date 
of  appl.,  Sept.  20,  1913. 

A  PART  of  the  body  near  that  from  which  the  metal 
is  to  be  extracted  and  a  part  of  the  body  remote 
from  the  former  part  are  each  surrounded  with  a 
conducting  liquid,  through  which  they  are  con- 
nected respectively  with  the  negative  and  positive 
poles  of  a  source  of  electric  current,  and  a  current 
18  passed  through  the  body.  (See  also  this  J., 
1013,  881.) — A.  S. 


■free 


Disinfection  by  means  of  heated,  compressed  air 
saturated  leilh  steam  or  with  a  mixture  of  steam 
and  a  disinfectant  in  the  form  of  gas  or  vapour. 
Deutsche  Desinfcktionszontrale  G.  m.  b.  II.  Ger. 
Pat.  278,432,  Nov.  10,  1912. 

The  compressed  air  is  witlulrawn  from  the  lower 
part  of  the  disinfecting  chamber  by  a  fan  and 
j)assed  success! vi^ly  througli  a  heater,  a  vessel 
in  which  it  is  saturateil  with  steam,  and  a  vessel 
containing  a  disinfectant,  and  then  back  to  the 
upper  part  of  the  disinfecting  chamber.  Provision 
is  made  for  supplying  fresh  air  to  the  circuit,  and 
the  disinfecting  chamber  is  fitted  with  a  heating 
jacket. — A.  S. 

Plant  and  house  pests  ;  Process  for  destroying  - 


■  from    living 


F.  X.  Bickel.  Ger.  Pat.  278,448,  Feb.  2,  1912. 
Infected  plants  are  inoculated  with  metallic 
mercury,  which  is  introduced  through  holes  made 
in  the  lower  branches  near  the  main  stem  ;  or  the 
plant  or  other  infected  material  is  exposed  to 
mercury  vapour  in  an  enclosed  space. — A.  S. 

Mercury  compounds  ;  Manufacture  of  solutions  of 

with  disinfecting  properties  and  inert  toivards 

metals.    Farbeniabr.    vorm.   F.   Bayer  und  Co. 
Ger.  Pat.  278,734,  Nov.  23,  1913. 

Solutions  of  mercury  salts  are  mixed  with  soluble 
sihcates  and  ammonia.  A  solution  of  mercuric 
chloride  (1  :  1000),  for  example,  may  be  mixed 
wdth  10  parts  of  water-glass  of  35°  B.  (sp.  gr.  1-32) 
and  4  parts  of  20  %  ammonia.  The  solutions  may 
be  used  as  disinfectants,  for  wood  preservation, 
anti-fouling  paints,  etc. — A.  S. 

Sterilisation  of  liquids.  V.  Henri,  A.  Helbronner, 
and  M.  von  Recklinghausen,  Paris,  Assignors  to 
The  R.U.V.  Co.,  Inc.  U.S.  Pat.  1,124,737,  Jan. 
12,  1915.   Date  of  appl.,  Dec.  24,  1912. 

See  Fr.  Pat.  403,945  of  1909  ;  tliis  J,  1910,  107. 

Absorbent  medium,  for  carbonic  acid  gas.     Eng.  Pat. 
12,454.     See  VII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Cinchona   alkaloids ;    Volumetric   determination   of 

.   E.  Dufilho.    Bull.  Soc.  Pharm.  Bordeaux, 

1914,  53.    Ann.  Falsif.,  1914,  7,  453—454. 

The  cinchona  preparation  (bark,  extract,  etc.)  is 
I  heated  with  sulphuric  acid  in  a  closed  flask  on  a 
water-bath,  the  solution  of  the  alkaloid  sulphates 
thus  obtained  is  rendered  alkahne  with  sodium 
hydroxide,  and  the  alkaloids  are  extracted  with  a 
mixture  of  ether  and  cliloroform.  The  ether- 
chloroform  solution  is  washed  with  saturated 
sotlium  sulphate  solution,  an  excess  of  iV/10 
sulphuric  acid  is  added,  the  mixture  evaporated  to 
remove  the  ether  and  chloroform,  and  the  excess 
of  sulphuric  acid  is  titrated  in  the  residual  solution, 
using  litmus  as  indicator.  The  alkaloids  are  then 
liberated  by  the  addition  of  an  excess  of  sodium 
hydroxide,  extracted  with  a  mixture  of  ether  and 
chloroform,  and  the  latter  solution  is  evaporated 
to  dryness  after  the  addition  of  a  quantity  of 
sulphuric  acid  required  to  combine  with  alkaloids  ; 
a  small  quantity  of  ether  is  added  to  the  residue, 
and  the  crystaUine  mass  is  extracted  with  a 
saturated  quinine  sulphate  solution.  The  alka- 
loid sulphates  other  than  quinine  sulphate  are 
dissolved  and  are  titrated  with  iV/10  sodium 
hydroxide  solution  in  the  presence  of  phenol- 
phthalein  ;  the  quantity  of  quinine  present  in  the 
sample  is  obtained  by  difference. — W.  P.  S. 
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-.  A.  R.  Iv.  Dohme.   J.  Amer 


Opium  ;  Assay  of 

Pharm.  Assoc,  1915,85.  Pharm.  J.,  1915.  94,209. 

Four  grms.  of  powdered  opium  is  exhausted  witli 
water,  the  solution  concentrated  to  50  c.c,  and 
after  making  strongly  alkaline  with  caustic  potash 
or  soda  solution,  the  alkaloids  other  than  morphine 
are  removed  by  extracting  witli  ether.  The  alka- 
line liquid  is  then  acidified  with  sulphuric  acid, 
made  shghtly  alkahne  \vith  ammonia,  and  the 
morphine  extracted  by  shaking  with  a  mixture  of 
equal  volumes  of  cliloroform  and  isobutyl  alcoliol. 
The  cliloroform  is  first  distilled  off  from  the  extract 
and  then  tlie  isobutyl  alcohol  imder  reduced 
pressure;  tlie  residue  is  dissolved  in  excess  of 
standard  acid  and  the  excess  of  acid  titrated  with 
aikaU,  using  methyl  red  as  indicator. — T.  C. 

Tobacco  plant ;  Composition  of at  rnrioiis  stages 

of  growth.  E.  Pannain.  BiiU.  xVgric.  InteU.,  1914, 
5,  1450—1452. 
The  plant  mvestigated  «as  the  variety  Xanthi 
Yaka,  grown  at  Franca ville  al  Mare  in  the  Abruzzi. 
Analyses  were  made  of  the  nursery  seedlings,  tlie 
plants  before  flowering,  of  the  leaves  from  each 
picking,  and  of  the  stems  and  roots.  Keller's 
nicotine-method  was  accelerated  by  liberating  the 
alkaloid  with  20  °o  potash,  extracting  witli  a  mix- 
ture of  equal  parts  of  sulphuric  acid  and  petroleum 
ether,  and  titrating  with  iV/10  sulphuric  acid  in 
presence  of  Congo-red.  The  seedlings  contained 
more  nitrogen  and  organic  acids,  and  gave  more 
ash  than  the  half-grown  or  fully-grown  plants.  In 
the  pre-flowering  period,  the  top  leaves  gave  higher 
figures  for  ash,  nitrogen,  and  alcohol  and  ether 
extracts,  than  the  lower  ones  ;  but  they  contained 
less  nicotine  and  organic  acids.  In  the  ripe  leaves 
(wliicli  are  picked  as  they  mature  from  the  bottom 
upwards),  the  first  and  second  pickings  contained 
1-42  and  1-52  %  of  nicotine  and  tliird  and  fourth 
pickings  0-75  and  0-74%  respectively  on  the  dry 
basis  ;  the  amount  of  ash  decreased  from  the  first 
to  the  fourth  picking.  The  leaf  blades  were  richer 
in  every  constituent,  except  organic  acids,  than 
the  ribs  ;  and  tins  holds  good  for  the  whole  leaves 
in  comparison  with  the  stems  and  roots.  The 
roots  of  the  seedlings  contained  0-80%  of  nicotine 
and  the  stems  0-48  %,  and  those  of  the  plants  before 
flowering,  005  and  0-29  °o,  respectively. — E.  H.  T. 

Sempervirene.  a  new  alkaloid  of  gelsemium.    A.  E. 

Stevenson  and  L.  E.  Savre.    J.  Amer.  Pharm. 

Assoc,  1915,  60.  Pharm.  J.,  1915,  159. 
The  concentrated  alcoholic  extract  from  5  lb.  of 
gelsemium  was  repeatedly  extracted  with  chloro- 
form, the  chloroform  extract  concentrated  and 
repeatedly  extracted  with  very  dilute  hydrochloric 
acid.  Tlie  acid  liquid  was  freed  from  gelsemic  acid 
by  treatment  with  benzene,  then  extracted  with 
chloroform  and  the  concentrated  chloroform  extract 
washed  «ith  water.  The  aqueous  extract  was 
evaporated  to  dryness,  distributed  over  sand  and 
extracted  with  acetone  and  then  with  alcohol.  The 
alcoholic  extract  on  evaporation  yielded  the  hydro- 
chloride of  a  new  alkaloid,  sempervirene.  Sem- 
pervirene forms  pale  yeUow  crystal^.  Its  sidphate, 
hydrochloride,  and  nitrate  are  very  sparingly 
soluble  in  water  ;  the  nitrate  is  -slightly  soluble  and 
the  hydrochloride  readily  soluble  in  alcohol.  Only 
minute  quantities  of  sempervirene  are  present  in 
gelsemium. — T.  C. 

Struxine,  a  new  alkaloid  in  Nux  vomica.  H.  H. 
Schaefer.  J.  Amer.  Pharm.  Assoc,  1914,  1677. 
Pharm.  J.,  1915,  94,  241. 

A  NEW  alkaloid,  struxine.  has  been  found  in  Nxcx 
vomica,  associated  with  strychnine  and  brucine. 
In  neutralising  the  acid  solution  of  the  crude 
alkaloid  sulphates  of  Nux  vomica,  the  new  alkaloid 


separates  as  a  base  when  the  liquor  is  just  neutral 
or  is  still  slightly  acid,  while  strychnine  and 
bmciue  remain  in  solution.  \^'lieii  purified  by 
reprecipitation  and  crystallisation  from  alcohol, 
struxine  was  obtained  as  colourless  crystals,  which 
begin  to  char  when  heated  at  about  250°  C.^  Its 
mol.  wt.  is  371  and  probable  formula.  CjiHaoNoOj. 
It  forms  normal  and  acid  salts.  Only  a  few  lots 
of  Xux  vomica  contained  this  substance,  and  then 
the  quantities  yielded  differed  greatly  among  the 
different  lots.  AH  the  beans  which  contamed  this 
alkaloid  were  from  shipments  made  from  Cochin- 
China  ;  these  lots,  which  consisted  mostly  of  small 
beans,  insect-eaten  and  partly  decomposed  by 
prolonged  exposure  in  wet  fields,  contained  the 
largest  percentage  of  the  alkaloid  (average  0-1%). 
It  is  supposed  that  the  new  alkaloid  is  a  product 
of  decomposition,  by  fermentation  or  oxidation  of 
either  stryclmine  or  brucine. 

Bark  of  Lophopetahim  toxicicm  ;  The  active  principle 

of    the .     Galvlalo.       Pharmazeutizeski    J.. 

1914.  515.  J.  Pharm.  Chim.,  1915,  11,  78—80. 
The  author  has  isolated  from  the  bark  of  Lopho- 
petahim toxicum,  wliich  is  used  as  an  arrow  poison 
by  the  natives  of  the  Philippines,  0-2%  of  a 
crystalline  substance,  CjsIIsiOe.  having  the  pro- 
perties of  a  glucoside  ;  this  substance  was  soluble 
in  hot  alcohol,  ether,  benzene,  and  chloroform, 
but  insoluble  in  water.  ^Mien  crystallised  from 
benzene  or  alcohol  the  m.  pt.  was  222° — 230°  C, 
wlulst  the  crvstals  obtained  from  an  ether  solution 
had  m.  pt.  190°— 195°  C— W.  P.  S. 

iao-DibenzoylgUicoxylose.      F.   Tutin.      Chem.   Soc. 
Trans.,  1915,   107,  7—8. 

DiBENZOYLGLUCOXYLOSE  (Power  and  Salway, 
this  J.,  1914,  435,  566)  melts,  after  repeated 
crystallisation  from  ethyl  acetate,  at  152° — 153°  0. 
In  the  course  of  purifying  this  substance,  the 
author  obtained  a  smaller  proportion  of  iso- 
dibenzoylglucoxylose,  melting  at  173° — 174°  C.  ; 
[a]D=— -6-3°  in  1  %  solution  in  methyl  alcohol. 
It  crystallises  in  colourless  needles  from  water 
or  ethyl  acetate  and  is  more  sparingly  soluble  than 
the  former  compound,  which  it  resembles  in  general 
properties.  Its  penta  acetyl  derivative  melts  at 
173° — 174°  C.  The  occurrence  of  rutin  in  Daviesia 
latifolia  is  also  conformed. — J.  F.  B. 

Propyleneglyeol-monoglucoside ;     Biochemical   syn- 
thesis,   by    means    of     emulsin,    of .        E. 

Bourquelot,  M.  Bridel,  and  A.  Aubry.  Comptes 
rend.,  1915,  160,  214—216. 
A  SOLUTION  of  dextrose  in  a-propyleueglycol, 
CH3CH(OH)CHjOH,  and  water  after  exposure 
for  six  months  to  the  action  of  emulsin,  partly  at 
the  ordinary  temperatui'e,  and  partly  at  33°  C. 
was  found  to  contain  a  considerable  quantity  of 
glucoside,  which  after  separation  from  the  un- 
changed dextrose  and  glycol,  remained  as  an 
almost  solid,  white,  non-crystalline  mass.  In 
aqueous  solution  it  had  a  specific  rotation  [a]D  = 
— 30-32°.  On  hydrolysis  with  sulphuric  acid  or 
emulsin  it  yielded  the  racemic  glycol,  identica  1 
with  that  used  as  starting  material  :  hence  no 
preferential  conversion  of  one  or  other  of  the 
optical  enantiomorphs  into  glucoside  had  occurred. 

— G.  P.  M. 

Papain.  H.  F.  MacMillan.  Chem.  and  Drug.,  1913, 
133—136. 

The  papaw  tree  (Carica  papaya)  is  largely  grown 
in  Ceylon,  the  Hawaiian  Islands,  and  the  West 
Indies  for  its  edible  fruits  and  for  the  preparation 
of  papain.  Papain  is  prepared  by  scarifying  the 
nearly  mature  green  fruits,  whilst  stlU  on  the 
tree,  with  a  bone  or  ivory  knife,  and  collecting 
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the  niilky,  visoid  exudate  in  porcelain,  glass,  or 
earthenware  vessel.s.  The  jiiiei-  rapidly  eoa>;ulates 
and  must  be  dried  pivmiptly  to  prevent  ileeoni- 
position  :  a  trace  of  t'ornialhi  may  be  added  to  the 
juice  as  a  preservative.  The  coagulum  is  some- 
times dried  in  the  sun  but  preferably  by  artificial 
means.  In  Montserrat  dryers,  3  ft.  by  o  ft.  by  (i  ft. 
in  length,  aiv  used,  having  sides  and  ends  of  brick 
and  open  at  the  top.  About  1  foot  below  the  top 
is  an  iron  sheet  on  w  hich  is  a  layer  of  sand  I — 2  ins. 
deep.  The  coagulum  is  spread  upon  brown  lin.  ii 
held  in  frames  which  fit  the  top  of  the  dryer, 
or  upon  sheets  of  glass.  Drying  is  etl'ected  at  a 
low  temperature,  sometimes  below  100"  F.  ('.iS"  V.). 
The  dried  material,  when  ground,  yields  a  white  or 
cream -coloured  powder,  which  is  packed  in 
tightly-dosed  bottles.  The  exports  of  papain  from 
Ceylon  for  the  three  years,  1011,  1012,  and  1913, 
were : — 


Coun- 
trira 

1911. 

1912. 

1913. 

to  which 
exported. 

Quao. 

Value. 

Quan. 

Value. 

Quan. 

Value. 

U.K.    .. 

Beliduni 
<iermany 

U.S.     .. 

lb.           R3. 
4,054       20,320 

2,007  1    11,401 
550   I      2,500 

lb. 

9.088 

76 

1.708 

2.048 

Rs. 

34,332 

229 

7,159 

8,948 

lb. 

12,705 

376 

2,555 

2,912 

Rs. 

44,1,S3 

1,881 

12,705 

13,078 

Total 

6,611       34,221 

12.920 

.50.668 

18,548 

71,847 

NOTE.— R.l=ls.  4J. 

Considerable  difference  of  opinion  exists  as  to 
whether  Ceylon  or  West  Indian  papain  is  the 
better,  this  being  largely  due  to  the  general  practice 
of  adulterating  papain,  particularly  Ceylon  papain, 
with  stai-ch,  rice,  etc.  Genuine  papain  has  a 
slightly  salt  and  somewhat  acrid  flavour,  and  a 
peculiar,  characteristic  smell.  It  should  be  crisp 
and  not  sticky.    (See  also  this  J.,  1915,  100.) — T.  C. 

Oil  of  Artemesia  absinlliiuni.     V.  Paolini  and   R. 
Lo  Monaco.   Atti  del.  Reale  Accad.  Lincei,  1914, 
23,    123—129.      Bull.    Agric.    Intell.,    1914,    5, 
1448—1449.     (See  also  this  J.,  1914,   1072.) 
Frbsh  cultivated   plants   grown   near   Rome  and 
Perugia  gave  on  distillation  about  10 ''o  of  mixed 
a-   and   /S-thujone,  about  48%  of  thujol  (free  and 
as  acetic,  isovaleric,  and  palmitic  esters),  a  mixture 
of  at  least  two   compounds  in  which  o-thujol  pre- 
dominated,   phellandrene.    cadinene,    and    a    blue 
oil  of  unknown  composition. — E.  H.  T. 


Vanillin  ;     Note    on  - 


.     C.    P.    Boehringer    u. 
Soehne.     Chem.-Zeit.,  191.5,  39,  31—33. 

Specimens  of  vanillin  prepared  from  oil  of  cloves 
and  guaiacol,  respectively,  melted  alike  at  78'95°C., 
and  it  should  not  be  difficult  to  manufacture  the 
pure  substance  on  a  large  scale  from  guaiacol,  thus 
rendering  the  German  industry  independent  of 
imported  cloves. — 3.  R. 

Vanillin    in    quinine    ivities ;     Detection    of . 

A.  C.  Chauvin.  Ann.  Falsif.,  1914,  7,  420—422. 
A  TEST  proposed  by  Lecomte  consists  in  mixing 
an  ethereal  extract  of  the  wine  with  dilute  hydro- 
chloric acid  and  adding  an  alcoholic  .solution  of 
phloroglucinol  ;  a  red  zone  appears  at  the  junction 
of  the  two  liquids  within  about  10  minutes  if 
vanillin  is  present.  The  author,  however,  piiints 
out  that  the  reaction  is  also  given  by  furfural 
and  its  derivatives,  that  these  are  frequently 
present  in  the  wines  used  in  the  preparation  of 
quinine  wines,  and  that  the  reaction  is  not.  there- 
fore, characteristic  of  vanillin. — W.  P.  S. 


Acetylsalicylic  acid .   TI.  L.  Smith.   Pharm.  J.,  1915, 
94,  200—201. 

Fivio  samples  of  acetylsalicylic  acid  were  com- 
pared with  a  .sample  of  aspirin  (Bayer)  by  various 
tests,  including  the  rates  of  hydrolysis  in  water, 
0-2  ",,  hydrochloric  acid,  and  1%  sodium  carI)onate 
solution.  Two  .samples  of  m.  pi.  130"  C.  and 
135^ — 130'' (.'.,  respectively,  and  also  a  sample 
prepared  by  the  author,  lii.  pt.  135° — 135-5°  C., 
were  practically  identical  with  aspirin,  m.  pt. 
135° — 130°  C.,  whilst  one  sample  of  m.  pt. 
133° — 135°  C.  containinl  free  salicylic  acid  and 
another  of  m.  pt.  125° — 127°  C.  was  very  impure 
and  probably  contained  acetylsalicylsalicylic  acid. 
Acetylsalicylic  acid  should  not  give  a  violet 
coloration   with  ferrii'  chUjride  solution. — T.  C. 

Sodium  salici/Iatc  solution;     Discoloration   of 

bi/  alkalis.     II.  G.  (ireenish  and  A.  K.  Beeslev. 
Pharm.  J.,  1915,  94,  201—202. 

An  aqueous  solution  iif  sodium  salicylate  gradually 
develops  a  brownish  coloration  deepening  to 
black,  on  addition  of  sodium  bicarbonate,  whilst 
with  sodium  carbonate,  caustic  soda,  and  ammo- 
nium carbonate  only  a  yellow  colour  is  developed. 
The  coloration  appears  to  be  due  to  the  action 
of  atmospheric  oxygen  on  the  salicylate  in  presence 
of  sodium  sesquicarbonate,  Na2C03,NaHC03, 
present  either  as  an  impurit  y  in  commercial  sodium 
bicarbonate  or  produced  in  the  solution  by  loss 
of  carbon  dioxide.  The  addition  of  small  amounts 
of  reducing  agents,  particularly  sodium  sulphite 
or  bisulphite,  greatly  iidiibits  the  development  of 
the  coloration, — T.  C. 


Esters  ;    Preparation  of  some  - 


F.  Bodroux. 
Comples  rend.,    1915,  160,  204—207. 

The  facility  with  which  ethyl  formate  was  formed 

by  distilling   ethyl   alcohol   with   aqueous   formic 

acid  suggested  that  formic  acid,  like  the  mineral 

acids,  might  promote  catalytically  the  esterification 

of  acetic  acid,  but  it  was  found  to  be  inferior  in  this 

respect  even  to  oxalic  or  picric  acids.     The  esters 

of  hydrobromic  acid  were  formed  in  yield  varying 

;    from  19  to  05  %  according  to  the  alcohol  employed, 

!    by  distilling  the  latter  with  aqueous  hydrobromic 

j    acid,   b.  pt.   126°  C.  but  these  yields  were  much 

•    improved    by    u.sing    a    mixture    of    hydrobromic 

j    and  sulphuric  acids  obtained  by  passing  sulphur 

I    dioxide  into  180  grms.  of  bromine,  suspended  in 

250  grms.  of  water,  imtil  decolorisation  was  effected. 

Thus  witli  propyl  alcohol  an  80-3%  yield  of  propyl 

bromide,  and  with  isobutyl  alcohol  a  70%  yield 

of  primary  and  tertiary  isobutyl    bromides    was 

obtained.— G.  F.  M. 

Glyceropliosphoric  esters  ;  A  method  for  the  investiga- 
tion  of ,  and   the   ronstilution   of  crystallised 

sodium  glycerophosphate.      L.   Grimbert  and  O. 
Bailly.     Comptes  rend.,  1915,  160,  207—210. 

In*  the  preparation  of  sodivmi  glycerophosphate 
by  Poulenc's  method  (this  J.,  1907,  716)  there 
was  obtained  in  addition  to  the  crystallised  salt, 
an  uncrj-staULsable  liquor  which  contained  nearly 
50%  of  sodium  glycerophosphate.  The  sodium 
salts  were  converted  into  calcium  salts,  which  were 
freed  from  glycerin  by  washing  with  alcohol. 
By  oxidation  in  the  cold  with  bromine  water 
the  glycerophosphate  obtained  from  the  liquor 
was  converted  into  a  ketone  the  presence  of  wliich 
was  demonstrated  by  Denig^s'  resorcinol  and 
salicylic  acid  reactions  (this  J.,  1909,  219),  and 
by  the  formation  of  an  osazone.  The  crystallised 
glycerophosphate  gave  no  such  reactions  on 
oxidation,  and  it  is  therefore  concluded  that 
it  has  the  coastitution,  (NaO),PO.O.CH(CH20H)2, 
the  secondary  alcohol  group  of  the  glycerol  being 
combined   with   the   phosphoric   acid,    whilst   the 
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non-crystallising  salt  has  the  constitution, 
(NaO)jPO.O.CHj.CH(OH).CHjOH,  and  thus  con- 
tains the  easily  oxidisable  — CH(OH)  group 
intact.— G.  F.  M. 


Iodine    in    pharmaceutical    preparations ;      Deter- 
mination of .     C.   Lormand.      Ann.  Falsif., 

1911,   7,  432 — 141. 


Glycerophosphates;  Analysis  of - 


M.  Francois 


and  E.  Boismenu.  Ann.  Falsif.,  1914,  7,  423 — 432. 

The  sample  should  be  dried  at  150°  C.  ;    calcium    | 
glycerophosphate  sometimes  contains  from  5   to 
17%H20.     In  the  analysis  of  calcium  and  sodium 
glycerophosphates,     it    Ls    usually     sufficient    to 
determine  the  residue  on  ignition,  the  phosphoric 
a?id  (by  precipitation  with  molybdic  acid  reagent 
and     conversion     into      ammonium      magnesium 
phosphate,  after  the  sample  has  been  fused  with 
potassivmi   nitrate),   and  the   calcivun   or  sodium, 
respectively,     the    calcium    being    separated    as 
oxalate  and  the  sodium  determined  as  sidphate. 
The    actual    quantity    of    monoglycerophosphate 
present  mav  be  determined  bv  ^Vstruc's  method 
(this  J.,   19iO,  900).     The  same  methods  may  be 
appUed   to   the   analysis   of    granules   of    calcium 
glycerophosphate,  but  when  the  material  contains    j 
sugar   or   other   added   substance,    the   weight   of    ) 
the  residue  on  ignition  loses  its  significance,  and    i 
the  presence  of  sugar  interferes  with  the  usefulness 
of  Aitruc's  method. — W.  P.  S.  i 


Glycerol ;    Detection  and  determination  of  free  or 

combined .    Application  to  glycerophosphates. 

M.  Francois  and  E.  Boismenu.  J.  Pharm.  Chim., 
1915,  II,  49-08. 
Glyceeol,  either  free  or  combined,  may  be 
identified  by  heating  the  substance  under  examina- 
tion on  a  water-bath  to  expel  any  formaldehyde, 
alcohol,  or  other  volatUe  substances,  then  mixing 
with  potassium  bisulphate  and  again  heating. 
If  glycerol  is  present,  acrolein  is  formed ;  the 
acrolein  vapours  yield  a  red  coloration  with 
Schiff's  reagent  (magenta-sulphurous  acid),  the 
colour  changmg  to  blue  on  heatmg.  The  bi- 
chromate method  for  the  determination  of  glycerol 
(Hehner,  this  J.,  1889,  4)  yields  trustworthy 
results  only  if  a  large  excess  of  bichromate  is  used, 
the  reacting  mixture  sufficiently  concentrated,  and 
the  oxidation  aUowed  to  proceed  for  at  least 
2  hours.  The  method  may  be  applied  directly  to 
glycerophosphates.  To  determine  phosphoric  acid 
in  glycerophosphates,  the  substance  is  heated 
under  a  reflux  condenser  with  sulphuric  acid  and 
pota,ssium  bichromate  for  2  hours,  the  hot  mixture 
is  diluted  with  water,  the  excess  of  bichromate  is 
reduced  with  sodium  sulphite,  and,  after  the 
addition  of  sodium  acetate,  the  phosphoric  acid  is 
precipitated  first  as  ammonium  phosphomolybdate 
and  then  as  ammonium  magnesium  phosphate 
in  the  usual  way. — W.  P.  S. 

Glycerol;    Determination  of in  pharmaceutical 

preparations.  C.  H.  Briggs.  J.  Amer.  Pharm. 
Assoc,  Jan.,  1915.  Pharm.  J.,  1915,  157. 
Glycerol,  can  be  determined  in  pharmaceutical 
preparations  with  a  fair  degree  of  accuracy  by 
distilling  sufficient  of  the  sample  to  yield  about 
2  grms.  of  glycerol  with  75  c.c.  of  santal  oil  (which 
greatly  reduces  the  distillation  temperature  of 
glycerol)  and  0-5  grm.  of  calcined  magnesia  in 
vacuo.  When  most  of  the  oU  has  distilled  over, 
100  c.c.  of  petroleum  benzine  is  added  to  the 
distillate  and  the  benziae-od  mixture  is  repeatedly 
extracted  with  small  amounts  of  water  to  remove 
the  glycerol.  After  shaking  the  aqueous  extract 
with  a  small  amount  of  benzine  to  remove  traces 
of  oU,  most  of  the  water  is  evaporated  at  a 
temperature  not  exceeding  50°  C.  and  the  residue 
dried  in  a  vacuum  desiccator  over  sulphuric  acid. 

— T.  C. 


The  author  criticises  methods  given  in  the  French 
Codex  for  the  determination  of  iodine  in  various 
preparations.  To  determine  iodine  in  tincture  of 
iodme  5  grms.  of  the  sample  is  treated  with 
6  drops  of  sodium  bisulphite  solution,  diluted  \vith 
water,  and  the  excess  of  bisulphite  converted  into 
sulpliite  by  the  addition  of  2  drops  of  sodium 
hydroxide  solution.  The  solution  is  treated  with 
5  drops  of  nitric  acid,  boiled,  and  the  iodine 
precipitated  as  silver  iodide  after  the  addition  of  a 
further  quantity  of  nitric  acid.  In  iodine-iodide 
ointment  a  portion  of  the  free  iodine  may  be 
absorbed  by  the  fatty  constituent.  The  following 
method  may  be  used  to  determine  iodine  in 
"  iodo-tannin-phosphated  wine  "  : — Fifty  grms. 
of  the  sample  is  treated  with  niUk  of  lime  prepared 
from  10  grms.  of  hme,  the  mixture  is  diluted  to 
250  c.c,  filtered,  and  the  iodide  is  titrated  in  an 
aliquot  portion  of  the  filtrate  by  means  of  thio- 
cyanate.— W.  P.  S. 

Wintergreen  oil ;  Colour  tests  to  distinguish  natural 

and  artificial .     G.   N.   Watson  and  L.   E. 

Sayre.     J.   Amer.   Pharm.   Assoc,    Dec,    1914. 
Pharm.  J.,  1915,  94,  281. 

An  excess  of  sulphuric  acid  gives,  with  natural  oil 
of  WTntergreen,  a  dark  red  colour,  but  no  colour  with 
the  synthetic  oU.  With  oil  of  birch  a  yellow  or 
light  shade  of  red  is  produced.  When  to  a  few 
drops  of  the  oil  are  added  2  c.c  of  concentrated 
sulphuric  acid  and  2  drops  of  a  saturated  alcoholic 
solution  of  heliotropin,  the  natural  oil  gives  a 
crimson  colour,  changing  to  deep  violet  on  dilution 
with  alcohol  ;  oil  of  birch  reacts  Similarly,  but  the 
colour  is  not  so  pronounced  ;  the  synthetic  oil 
yields  a  bright  yellow  colour,  due  only  to  the 
action  of  the  acid  on  the  heliotropin.  A  test 
which  differentiates  the  oil  of  wintergreen  and  oil 
of  birch  is  as  follows  : — To  1  c.c.  of  the  oil  in  a 
test-tube  add  2  c.c  of  concentrated  sulphuric  acid, 
then  1  c.c.  of  saturated  aqueous  solution  of  chloral 
hydrate.  With  the  natural  oil,  a  deep  green 
develops,  a  dark  green  oil  layer  above  a  lighter 
green  aqueous  zone.  The  addition  of  2  or  3  c.c 
of  water  aids  in  bringing  out  these  shades.  Oil  of 
birch  gives  a  deep  violet  oil  layer.  The  synthetic 
oil  produces  no  colour,  except  after  long  standing, 
when  a  faint  violet  colour  may  develop.  A  simple 
physical  test  depends  upon  the  fact  that,  when 
oil  of  wintergreen  is  agitated  in  a  bottle  it  will 
produce  a  foam,  which  will  be  retained  for  some 
time.  If,  on  the  other  hand,  methyl  salicylate  is 
treated  similarly,  it  wiU  produce  no  froth. 

Action   of  ethyl   alcohol   on   disilicon  hexachloride. 
ilartin.     See  VII. 

Patents. 

Alcohol ;  Method  of  and  apparatus  for  making . 

W.  K.  Freeman,  Oscawana,  N.Y.,  U.S.A.    Eng. 

Pat.  28,928,  Dec.  15,  1913. 
Hydrogen  is  passed  through  a  chamber  containing 
a  number  of  carbon  arcs  and  the  resulting  ethylene, 
after  cooling,  is  conducted  to  the  lower  part  of 
an  absorption  tower  where  it  meets  a  descending 
stream  of  warm  sidphuric  acid.  The  acid  liquid 
drawn  off  from  the  lower  part  of  the  tower  contains 
alcohol  together  with  ether,  acetone,  and  sul- 
phurous compounds  ;  it  is  distilled  to  recover  the 
alcohol.  The  absorption  tower  contains  super- 
posed trays  filled  with  acid-resisting  material.?, 
so  that  a  large  surface  of  acid  is  exposed  to  the 
gas,  and  means  are  provided  for  heating  the  acid 
and  for  regulating  its  deUvery  into  the  top  of  the 
tower.— W.  P.  S. 
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Pharmaceutical  preparations  [oinlyncnts,  liniments, 
etc.].  K.  K.  .Matthews  and  K.  H.  Strange,  London. 
Eng.  I'at.  (503,  Jan.  9,  1911. 
PnEP.\BATioxs  for  external  application  are  ob- 
tained by  mixing  the  salicylic  ester  of  isopnjpyl  or 
butyl  alcohol,  or  of  a  polyhydric  alcohol,  particu- 
larly normal  butyl  salicylate,  with  oil,  fat,  or  wax ; 
siolid  substances,  sudi  as  zinc  oxide,  magnesia,  or 
chalk,  may  also  be  added. — W.  V.  S. 

Carbon  compounds  ;  Process  of  effecting  dissociative 

rcactiorts  upmi  ■ .     W.  O.  Snelling,  Pittsburgh, 

Pa.  U.S.  Pat.  1,124,347,  Jan.  12,  1915.  Date  of 
appl.,  Sept.  o,  1913. 
C.uiBON  compounds  capable  of  dissociation  by 
heat  in  a  reversible  manner,  with  the  liberation  of 
hydrogen,  are  heated  in  a  closed  chamber  or  tube 
with  walls  more  pemicable  by  Iiyilrogen  than  by 
other  substances  present,  and  the  hydrogen  formed 
is  thus  withdrawn  during  the  reaction. — C.  A.  M. 

Formaldehyde  ;  Preparation  of  compminds  of  metals 

with .     H.    Franzen.     Ger.    Pat.    277,437, 

AprU  19,  1912. 

Pure  compounds  of  metals  (e.g.  Pb,  Ca,  Sr)  with 
formaldehyde  are  obtained  by  treating  an  aqueous 
solution  of  formaldehyde,  either  cold  or  at  a 
moderate  temperature,  with  the  oxide  or  hydroxide 
of  the  metal  ;  or  by  double  decomposition  of  solu- 
tions of  a  salt  of  the  metal  and  an  alkali  compound 
of  formaldehyde. — A.  S. 

2-Piperonylquinolinc-i-carboryl!c     and     Us     homo- 

logues  ;  Preparation  of  derivatives  {amidcs^of . 

Chem.  Fabr.  auf  Actien,  vomi.  IS.  Schering. 
Ger.  Pat.  277,438,  May  25,  1913.  Addition  to 
Ger.  Pat.  252,643  (this  J.,  1912,  1201). 

Tile  amides  of  2-piperonylquinoline-4-carboxylic 
acid  and  its  homologues  are  prepared  by  the  usual 
methods.  Like  the  amides  of  2-phenylquinoline- 
4-carboxylic  acid  and  its  homologues  described  in 
the  cliief  patent  (loc.  cit.)  they  are  tasteless,  but 
unlike  the  latter  they  do  not  cause  an  increased 
separation  of  uric  acid. — A.  S. 

2-Phenylquinoline-i-carhoxylic  acid  ;  Preparation  of 

derivatives  of .  t^hem.  Fabr.  auf  Actien,  vorm. 

E.  Schering.    Ger.  Pat.  279,195,  April  24,  1913. 

Amino-derivatives  of  2-phenylquinoline-4-carb- 
oxylic  acid  are  obtained  by  treating  2.2'-,  2.3'-,  or 
2.4'-nitrophenylquinoline-4-carboxylic  acid  with 
reducing  agents  ;  by  the  interaction  of  aniline, 
pyruvic  acid,  and  an  aminobenzaldehyde  in 
alcoholic  .solution  ;  or  by  adding  pyruvic  acid  to  a 
boiling  alcoholic  solution  of  the  condensation 
product  of  aniline  and  an  aminobenzaldehyde,  and 
heating.  For  therapeutic  purposes,  the  new  pro- 
ducts are  superior  to  2-phenylquinoline-4-carb- 
oxylic  acid,  in  that  they  are  either  much  less 
active  than  the  latter  in  causing  separation  of  uric 
acid  or  quite  inactive  in  this  respect. — A.  S. 

Acylated    isourea    ethers ;     Preparation     of  . 

Farbenfal)r.  vorm.  F.  Bayer  imd  Co.  Ger.  Pat. 
277,46tJ,  April  30,  1913. 

AcYL.\TED  isourea  ethers  are  prepared  by  the 
action  of  bromoisovaleryl  halides  on  isourea  ethers, 
or  on  salts  of  the  latter  in  presence  of  alkaline 
substances.  The  new  products,  which  are  odour- 
less and  readily  soluble  in  the  gastric  juice,  are 
valuable  sedatives. — A.  S. 

S-Diketonetetracarhoxylic  acid  esters  ;  Preparation  of 

bicyclic .    H.  Meerwein.    Ger.  Pat.  277,467, 

May  3,  1913. 

Mixtures  of  methylenemono-  and  bis-malonic  acid 
esters,  or  substances  capable  of  yielding  such  mix- 
tures, are  treated  with  alkaline  condensing  agents. 


For  example,  the  mixtun»  of  methylenemalonic 
acid  methyl  ester,  methylene-bis-malonic  acid 
methyl  ester,  and  Ji-pcntane-nj/iji^j-hexacarboxylic 
acid  methyl  ester,  obtained  by  condensing  form- 
aldehyde with  malonic  acid  methyl  est<>r,  may  be 
treated  with  .sodium  metlioxide,  yielding  the 
1.3.5.7-tetracarboxylic  acid  methyl  ester  of  bicyclo- 
[1.3.3]-nonanedione-2.6,  from  which  two  isomeric 
dicarboxylic  acid  esters  and  the  bicyclo-nonane- 
dione  itself  may  be  prepared.  The  compountls  are 
of  value  for  the  preparation  of  therapeutic 
agents. — A.  S. 


Dihydromorphine  ;  Preparation  of  - 


.  F.  HolT- 
niann-La  Roche  uiiil  Co.  Ger.  Pat.  278,107, 
May  27,  1913. 

The  crude  product  obtained  by  the  action  of 
hydrogen,  in  presence  of  a  catalyst,  on  acid  or 
neutral,  aqueous  or  aqueous  alcoholic  extracts  of 
opium,  is  treated  with  an  acitl  if  necessary,  then 
evaporated,  and  treated  with  absolute  alcohol  ; 
the  impurities  are  dis.solved  and  a  .salt  of  dihydro- 
morphine remains  as  an  insoluble  residue. — A.  S. 

I    Dihydroviorphine ;  Preparation  of  alkyl  ethers  and 

acidyl  derivatives  of .    Knoll  und  Co.    Ger. 

Pat.  278,111,  April  29,  1913. 

DiHYBROMORPHlNE  is  treated  with  alkylating  or 
acylating  agents  by  the  usual  methods.  Dihydro- 
codeine  is  obtained  by  nietliylating  and  diacetyl- 
dihydromorphine  by  acetylating. — A.  S. 

Cinchona  alkaloids  ;  Preparation  of  homologues  of 

the .    Ver.  Cliininfabrikcn  Zimmer  und  Co., 

G.  m.  b.  H.    Ger.  Pat.  279,012,  Sept.   13,  1913. 

Ketones  derived  from  cinchona  alkaloids  (com- 
pare this  J.,  1909,  381,  541)  are  converted  iu  the 
usual  way,  by  means  of  organo-magnesium  com- 
pounds, into  the  corresponding  tertiary  alcohols. 
The  products  contain  one  alkyl  group  more  than 
the  original  alkaloids. — A.  S. 


Erythrene  ;  Preparation  of  ■ 


Farbenfabr.  vorm. 


F.  Bayer  und  Co.  Ger.  Pat.  278,647,  Aug.  5,  1913. 

Erythrene  is  isolated  by  known  chemical  or 
physical  methods  from  the  gases  produced  by  the 
incomplete    combustion    of    organic    substances. 

— A.  S. 

S-Amino-4c-hydroxybenzene-arsine ;    Manufacture  of 

derivatives    of .       Farbw.      vorm.     Meister, 

Lucius,  und  Briining.    Ger.  Pat.  278,048,  Feb. 
20,  1913. 

By  the  action  of  formaldehyde-sulphoxylates  on 
3-amino-4-hydroxybenzene-arsine,  compoimds  are 
formed  which  are  not  oxidised  on  exposure  to  air, 
and  which  yield  soluble  salts  giving  neutral  solu- 
tions. These  compounds  are  of  value  for  thera 
peutic  purposes  and  for  the  preparation  of  other 
medicinal  substances. — A.  S. 

Arsenic  acid  compounds  of    the  higher  polyhydric 

alcohols  and  their  salts  ;  Manufacture  of .   F. 

Hoffmann-La  Roche  und  Co.  Ger.  Pat.  279,254, 
July  12,  1913. 
The  higher  polyhydric  alcohols  or  their  esters  are 
heated  with  arsenic  anhydride  in  vacuo  to  a  higii 
temperature,  and  the  products  converted  into 
salts  in  the  usual  way. — A.  S. 

Protocatechuic    acid    and  protocatechuic  aldehyde ; 

Mayiufaclure   of .     L.    Schmidt.     Ger.   Pat. 

278,778,  Sept.  16,  1913. 

Protocatechuic  acid  is  obtained  by  the  action  of 
chlorine  on  piperonal  in  the  absence  of  .sulphuric 
acid.     By    the    action    of    clilorine    on    piperoaal 
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chloride  dichloropiperonal  chloride  is  formed,  and  eatalyst.  Tlie  products  have  a  higher  specific 
this  yields  protocatechnic  aldehyde  when  decern-  gravity  than  the  original  esters  and  are  valuable 
posed  with  water. — A.  S.  ;   therapeutic  agents. — A.  S. 


5{i)- Mcl}iyl-4{5)-arylami»omcthylimiiiazolcs  ;  Pre- 
paration   of .      O.     Gerngross.      Ger.  Pat. 

278,884,  July  23,  1914.    Addition  to  Ger.  Pat. 
276,541. 

5(4)  -  Methyl  -  4(5)-AnYLAMINOMETHYLIMINAZOLES 

of  the  type  described  in  the  chief  patent  (this  J., 
1914,  10()4)  are  prepared  by  the  action  of  5(4)- 
rnethyl-4(5)-chloromethyliminazole  or  its  salts  on 
primary  aromatic  amines.  They  possess  valuable 
pharmacological  properties,  causing  an  increase  in 
the  pressure  of  the  blood  and  also  acting  as  anti- 
septics against  lower  organisms,  whilst  they  are  less 
poisonous  than  /j-iminazolylethylamine. — A.  S. 

Hcramcthylenetetraminc  di-iodide  ;   Preparation    of 

.    M.  Rix.    Ger.  Pat.  278,885.  Oct.  15.  1913. 

Addition  to  Ger.  Pat.  275.974  (this  J..  1914,  943). 

Hexamethyleneteteamine  di-iodide  is  obtained 
by  allowing  the  components,  in  the  form  of  powder, 
to  interact  in  presence  of  a  small  quantity  of  an 
inert  solvent.  In  presence  of  traces  of  alcohol,  for 
example,  insufficient  to  make  the  mixture  sensibly 
moist,  the  reaction  is  complete  within  a  few 
seconds. — A.  S. 

Pyrrole  ;  Preparation  of  a-olkyl  derivatives  of . 

Farbenfabr.  vorm.  F.  Baver  \ind  Co.     Ger.  Pat. 
279,197,  Jan.  25,  1913. 

The  radicals  of  polyhydric  alcohols,  their  deriva- 
tives, or  equivalents,  are  introduced  into  the 
n-position  of  the  pyrrole  ring  Ijy  the  methods  used 
for  the  introduction  of  radicals  of  monohydric 
alcohols.  The  new  products  may  be  used  in  tlie 
synthesis  of  alkaloids  of  the  pyrrole  and  pyrrolidine 
series. — A.  S. 

Mercurised  amino-compounds  ;  Manufacture  of . 

J.  D.  Riedel  A.-G.  Ger.  Pat.  279,199,  Oct.  7, 1913. 

The  alkali  salts  of  aminomethanedisulphonic  acid 
are  treated  with  merc^^ri(■  oxide  in  presence  of 
■water.  The  resulting  compounds  do  not  precipi- 
tate albumin  from  solution,  and  their  aqueous 
solutions,  which  will  keep  unaltered  for  a  long  time, 
if  treated  with  a  small  quantity  of  alkali  carbonate 
and  protected  from  the  air,  may  be  used  medicin- 
ally for  injections. — A.  S. 

Hydrolceithin  ;  Preparation  of .    J.  T>.  Riedel 

A.-G.   Ger.  Pat.  279.200.  Jan.  27.  1914.   Addition 
to  Ger.  Pat.  256,998  (this  J.,  1913,  507). 

LECiTinN  is  reduced  to  hydrolecithin  in  aqueous 
solvitiou  l]y  treatment  at  the  ordinary  temperature 
with  hydrogen  or  a  mixture  containing  hydrogen, 
in  presence  of  a  catalyst,  such  as  a  finely-divided 
or  colloidal  platinum  metal,  and  salts  of  bile  acids, 
e.g.,  cholates,  taurocholates,  glycocholates,  chole- 
ates,  or  desoxycholates,  or  mixtures  of  the  same. 

—A.  S. 

Cascara  sagrada  ;  Preparation  of  an  extract  of 

free  from  bitter  substances  and  solubte   in  water. 
M.  Penschuck.     Ger.  Pat.  279,214.  March3, 191  J. 

The  powdered  drug  is  mixed  with  zinc  oxide  and  a 
sufficient  quantity  of  water  thoroughly  to  moisten 
the  mixture,  and  exposed  to  the  air.  in  thin  layers, 
at  the  ordinary  temperature  for  7 — 10  liours.  with 
frequent  vigorous  stirring  ;  the  moist  mass  is  then 
subjected  to  high  pressure,  and  the  expressed 
extract  evaporated  in  vacuo. — A.^S. 

Esters  of  higher  hydroxy-fatty  acids  ;  Preparation  of 

.     E.   Freudenlierg  and  L..   Kloeman.     Ger. 

Pat.  279,255,  July  3,  1913. 

EsTEiiS  of  higher  unsaturated  fatty  acids  are 
treated  with  liydrogen  peroxide  in  presence  of  a 


therapeutic  agents. 

Fat  and  oil  compounds  ;  Dry .    M.  Hamburg, 

Bishop  Stortford.  U.S.  Pat.  1.124,611,  Jan.  12, 
1915.    Date  of  appl.,  Dec.  13,  1913. 

See  Eng.  Pat.    29,481  of  1912  ;  this  J.,  1913,  672. 

Pha rmaceutical  product  [atkyl  ethers  of  a-bromoiso- 
valerylisourea].  >1.  Engeknann  and  B.  Merkel, 
Elberfeld,  Germany,  Assignors  to  S\Tithetic 
Patents  Co.,  Inc.,  New  York.  U.S.  Pat. 
1.126,432,  Jan.  26,  1915.  Date  of  appl.,  AprU  8, 
1914. 

See  Ger.  Pat.  277,466  of  1913  ;  preceding. 

Beta-acelyl-atkyl-dialkylami)ies.  G.  Merling,  Elber- 
feld. and  O.  Oirzescinski  and  H.  Kohler,  Lever- 
kusen.  Assignors  to  Farlienfabr.  vorm.  P.  Bayer 
und  Co.,  Elberfeld.  Germany.  U.S.  Pat. 
1.126,549,  Jan.  26,  1915.  Date  of  appl.,  June  5, 
1913. 

See  Eng.  Pat.  14,231  of  1913  ;  this  J.,  1913,  1128. 

Manufacture   of  azo   dyestuffs   containing    arsenic. 
Ger.  Pat.  278,421.     See  IV. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  papers  ;   Sensitomctry  of .     L.  A. 

Jones.  P.  G.  Nutting,  and  C.  E.  K.  Mees.     Phot. 
J.,  1914,  54,  342—359. 

Ajm  attempt  has  been  made  to  apply  to  photo- 
graphic papers  and  prints  similar  principles  of 
examination  to  those  first  applied  by  Hurter  and 
Driffield  (this  J.,  1890,  455)  to  photographic  plates 
and  negatives.  Density  values  by  reflected  light 
(Dr)  were  determined  directly  by  means  of  a 
modified  form  of  the  Bechstein  illuminometer. 
The  same  light  source  is  used  to  illuminate  a  piece 
of  opal  glass  and  the  density  to  be  measured  ; 
by  a  suitably  arranged  adjustable  sector  and  set 
of  lenses  the  luminosity  of  the  opal  can  be  varied 
and  the  amount  of  variation  read  off  on  a  scale  ; 
the  density  is  illuminated  at  45°  and  viewed  at  90° 
so  as  to  avoid  all  specular  reflection.  The  images 
of  the  two  illuminated  objects  are  brought  together 
in  a  photometer  cube.  In  every  series  of  measure- 
ments the  instrument  is  first  set  to  read  100% 
when  a  piece  of  the  same  paper,  developed  and 
fixed,  but  not  exposed,  is  placed  in  the  position 
of  the  density.  The  instrument  enables  the 
reflecting  power  of  the  density  to  be  determined ; 
calling  this  R  (expressed  decimally)  the  authors 
deduce 

Dr  (reflection  density)  =  log.  ^ 

an  expression  of  the  same  form  as  that  for  trans- 
mission density  in  the  case  of  a  negative.  The 
reflecting  density  is  dependent  on  thi'ee  factors — 
the  surface  reflection  of  the  density,  the  surface 
reflection  of  the  paper  on  which  the  emulsion  is 
coated,  and  the  amount  of  the  silver  deposit. 
The  following  formula  is  given  as  representing 
these  relationships  : — 


D=log 


where  C  is  the  surface 


(1— C)T2Rp+C  ' 

reflection,  T  the  transmission  of  the  deposit,  and 
Rp  the  reflecting  power  of  the  paper.     The  paper 
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to  be  examined  was  exposed  behind  a  sector  wheel 
baring  steps  in  the  ratio  of  v'  -  instead  of  the 
usual  wlieel  with  a  ratio  of  2.  Characteristic 
curves  of  a  number  of  papei's  were  obtained  by 
plotting  Dr  against  exposvire.  .Some  of  these 
curves  resemble  closely  the  characteristic  curves 
of  plates,  showing  a  th'st  part  of  increasing  slope, 
a  miildle  st  raight  part ,  and  a  last  part  of  decrcasmg 
slope,  called  "  under,"  "  correct,"  and  "  over  " 
exposure,  respectively. 

Maximum  black  "  is  defined  as  the  reflecting 
power  of  the  deepest  deposit  that  can  be  obtained. 
This  was  found  to  vary  from  1  ■;„  to  10%  of  the 
incident  light  {Dr  from  2  to  1),  from  8%  to  10% 
being  a  greyish  black  and  from  1%  to  3%  a  very 
intense  black.  Generally  a  "  glossy  "  paper  gave 
a  higher  maximum  black  than  a  carbon  surface, 
the  latter  than  a  "  matt  "  surface  ;  and  a  soft 
paper  gave  a  lower  value  than  a  h.ard  paper.  The 
following  limiting  values  for  good  papers  are 
suggested: — ^fatt  soft,  11,  hard  1-35  ;  glossy  soft. 
1  •;>.  hard  1-8.  Gamma,  as  with  photographic 
plates,  is  the  slope  of  the  straight  line  portion  of  the 
curve  (tan  n),  with  the  difference  that  the  normal 
practice  with  papers  is  to  develop  to  a  maximum 
7,  so  that  7  with  papers  corresponds  to  700  with 
plates.  "  Total  scale  "  is  the  density  difference 
lietween  the. points  on  the  under  exposure  and 
over  exposure  curves  at  which  gamma  is  0-2,  at 
which  points  a  25  "o  difference  of  exposure  is 
required  to  produce  an  appreciable  difference 
of  density — about  0  02.  The  densities  on  either 
side  of  the  two  points  selected  may  be  of  value 
in  the  print,  and  it  may  be  more  logical  to  regard 
total  scale  as  the  density  difference  from  just 
pex'ceptible  darkening  to  just  appreciably  less 
than  maximum  black,  but  the  use  of  the  limits 
mentioned  are  regarded  as  more  generally  useful. 
"  Contrast  "  is  dependent  on  7  and  ''  total  scale." 
The  variations  in  "  total  scale  "  given  are  from 
0-9  to  1-7  ;  variations  in  7  were  found  to  range 
fi'om  11  up  to  2-65.  "  Rendering  power  "  is 
defined  as  the  ratio  between  latitude  and  total 
scale,  in  which  the  "  latitude  "  of  the  paper  is  the 
length,  in  log.  exposvire,  of  the  straight  line  portion 
of  the  curve  ;  the  ratio  is  multiplied  by  10  to  keep 
tlie  values  of  rendering  power  between  0  and  10. 
The  "  rendering  power  "  thus  is  a  measure  of  the 
I)ower  of  the  paper  to  reproduce  the  negative 
proportionally,  throughout  the  whole  of  its — 
the  negative's — scale  if  the  latitude  and  the  total 
scale  were  the  same,  i.e.,  if  the  characteristic  curve 
were  only  a  straight  line,  the  rendering  power  would 
be  10  ;  in  a  table  given,  the  variations  in  "  latitude  " 
are  from  0-3,5  to  0-7.5  and  in  rendering  power  from 
2 -,5  to  5.  "  Standard  exposure  "  is  defined  as  the 
minimum  exposure  in  candle-metre-seconds, 
necessary  to  print  through  a  density  of  2-0,  or 
100  times  the  "threshold  value"  of  the  paper; 
for  the  purpose  of  this  definition  the  term  "  candle  " 
is  defined  as  one  visual  candle-power  of  the  light 
emitted  by  a  tungsten  incandescent  lamp  burning 
at  an  efiiciency  of  1-25  watts  per  mean  horizontal 
candle-power.  Knowing  the  "  standard  exposure  " 
of  the  paper,  Ej,  and  the  maximum  density  of  the 
negative  being  printed  from.  Dm,  then  the  correct 
exposure  becomes 

_E, . 

anti-log.  (2 — Dm) 

The  "  latitude  "  of  a  paper  rai-ely  exceeds  0-75 
=  5-6  in  actual  exposures)  while  "the  range  of  a 
negative  may  easily  be  1  to  3-i  in  exposures.  It  is 
therefore  necessary  to  examine  a  negative  as  to 
the  most  important  parts  and  arrange  to  print 
these  on  the  straight  line  part  of  the  paper.  Three 
types  of  negative  are  specified  and  their  treatment 
discussed.  The  general  method  is  the  same  in  each 
case — the  range  of  densities  in  the  "  important  " 
part   of  the   negative   is   measured   and   a   paper 
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selected  having  approximately  the  same  "  total 
scale,"  the  exposure  being  then  adjusted  as 
already  mentioned.  The  effect  of  development 
was  very  similar  to  the  elTect  in  the  case  of  plates, 
where  a  bromided  dcvc'loper  is  used.  There  is  a 
period  at  the  beginning  of  development  where  7 
rises  and  the  inertia  vakie  decreases,  and  a  further 
period,  after  7  has  risen  to  a  maxinuun,  where 
the  oidy  apparent  effect  is  the  "  regression  of  the 
inertia."  It  is  not  always  easy  to  stop  develop- 
ment before  7  has  reached  its  maximum,  so  that 
only  parallel  movement  to  the  left  is  seen  when  the 
curves  are  plotted.  Tlie  authors  find  carbon 
paper  and  especially  platinum  paper  to  have 
sliort  straight  line  portions  and  low  values  of 
maximum  black,  though  with  considerable  total 
scale,  and  low  g.ammas.  On  the  other  hand, 
gelatino-chloride  print-out  papers  showed  a  long 
total  scale  with  high  maximmn  blacks,  but  with  a 
short  latitude  and  therefore  low  rendering  power. 
The  paper  concludes  with  two  tables,  one  of  wliich 
shows  for  a  range  of  standai'd  exposures  (Ej  in 
C.M.S.)  from  50  up  to  204,800,  the  necessary  ex 
po.sures  for  negatives  with  a  range  of  maximum 
densities  from  2-1  up  to  3  ;  the  other  table  give« 
the  constants  for  a  number  of  bromide,  gaslight,  and 
print-out  papers.  (.See  also  Renwick,  Phot.  J., 
1913,  53,  127.)— B.  V.  S. 


XXll.— EXPLOSIVES ;    MATCHES. 

Patent. 

Explosive.   C.  A.  Woodbury,  Chester,  Pa.,  Assignor 
to  E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wil- 
mington. Del.   U.S.  Pat.  1.124,679,  Jan.  12,  1915. 
Date  of  appl.,  May  18.  1912  ;  renewed  June  9, 
1914. 
An  explosive  detonating  at  relatively  low  velocity 
is  obtained  by  incorporating  ammonium  nitrate  in 
relatively    large    (globular)    particles    with    nitro- 
glycerin and  an  absorbent. — C.  A.  M. 


XXIU. -ANALYTICAL  PROCESSES. 

Silver ;     Volumelrif     dclennination     of .      C. 

Debrun.  Ann.  Falsif.,  1914,  7,  407—409. 
In  the  Gay-Lussac  method  silver  is  determined  by 
titration  with  a  sodium  chloride  solution,  of  which 
100  c.c.  at  15°  C.  is  equivalent  to  1  grm.  of  silver. 
When  the  titration  is  made  at  a  temperature  other 
than  15"  C,  the  volume  of  the  sodium  chloride 
solution  used  must  be  corrected,  and  the  author 
gives  the  necessarv  corrections  in  tabular  and 
graphic  form.  Thiis,  at  0°  C,  100  c.c.  of  the 
solution  will  have  an  apparent  volume  of  99-953 
c.c.  ;  at  5°  C,  99-938  c.c.  ;  at  10"  C,  99-950  c.c.  ; 
at  20"  C,  100-092  c.c.  ;  at  25°  C.  100-205  c.c.  ;  at 
30°  C,   100-328  c.c.  ;    and  at  35°  C,   100-484  c.c. 

Corrections  in  bomb  calorimelry.     Huntly.  See  IIa 

Fractional  cotnbmtion  of  gaaea  over  copper  oxide. 
Terres  and  Mauguin.    .See  IIa. 

Determination  of  the  percentage  of  toluene  in  com- 
mercial  solvent    naphtha.     Colman.     .S'ce    III. 

Deiemiination  of  very  weak  acids  and  bases  by  means 
of  electric    conductivity   measurements.     Horiba. 

.svr  vn. 
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Delemiination  of  formic  and  acetic  acids  and  the 
separation  of  these  acids  in  very  dilute  solutions. 
Ileuser.     See  VII. 


Method  of  determining  sulphites,  thiosulphatts,  atid 
polyihionates.     Sander.     See  VII. 

Determination  of  arsenic  in  iron,  steel,  and  ores. 
Kleine.     See  X. 

Rapid  determination  of  iron  in  commercial  pyro- 
phoric  alloys  [of  iron  and  cerium].  Bellucci.  jS'ee  X. 

Detection  of  nickel  in  hardened  oils.  Prall.  5ee  XII. 

Potassium    cyanide    as    a    qualitative    reagent    for 
tanning  materials.    Bennett.   See   XV. 

Determination     of    nitrogen     in     leather.     Nihoul. 
See  XV. 

StaneVs  new  method  for  the  determination  of  sucrose 
by  double  polarisation  in  beet  molasses.  See  XVII. 

Rapid  determination  of  total  tartaric  acid  and 
potassium  in  wines.  Kling  and  Lassieur.  See 
XVIII. 

Determination  of  potassi^iin  hydrogen  tartrate  and 
tartaric  acid.     Astruc.     See   XVIII. 

Contributions  to  irater  analysis.  Winkler.  Sec  XIXb. 

Volumetric    determination    of    cinchona    alkaloids. 
Dufilho.     See  XX. 


Assay  of  opium.     Dohnie.     See  XX. 

Detection  of  vanillin  in  quinine  icines.     Oiauvin. 
See  XX. 

Detection  and  determination  of  free  or  combined 
glycerol.  Applicaticm  to  glycerophosphates. 
Frangois  and  Boisnienu.     See  XX. 

Analysis    of     glycerophosphates.      Francois      and 
Boismenu.     See  XX. 

Determination  of  glycerol  in  pharmaceutical  prepar- 
ations.    Briggs.     See  XX. 

Determination  of  iodine  in  pharmaceutical  prepara- 
tions.    Lorniand.     See  XX. 

Patents. 

Gas-analysis  apparatus.  C.  W.  Heath,  Cincinnati, 
Ohio.  U.S.  Tat.  1,124,432,  Jan.  12,  1915.  Date 
of  appl.,  March  5,  1914. 

The  caustic  absorbing  solution  is  contained  in  a 
vessel  of  inert  material,  and  is  covered  by  a  layer 
of  oU  which  may  be  forced  by  the  pressure  of  the 
residual  gas  into  tlie  measuring  tube.  Corrosion 
of  the  measuring  apparatus  by  the  caustic  solution 
and  also  the  action  of  air  on  the  latter,  are  thus 
prevented. — W.  F.  F. 


Pyrometer  ;  Radiation  ■ 


-.    E.  S.  Whipple,  Cam- 


bridge,   Assignor    to    The    Taylor    Instrument 
Companies,  Kochester,  N.Y.  U.S.  Pat.  1,125,233, 
Jan.  19,  1915.   Date  of  appL,  Aug.  18,  1910. 
See  Eng.  Pat.  21,369  of  1909  ;  this  J.,  1910,  1239. 


XXrV.— MISCELLANEOUS  ABSTRACTS. 

Catalytic  action.  J.  Boeseken.  Rec.  Trav.  Chim. 
Pays-Bas,  1914,  33,  195—203.  BuU.  Soc.  Chim., 
1914,  15,  783. 

The  action  of  a  catalyst  may  be  explained  by  the 
formation  of  an  int'Crmediate  product,  or  by  its 
decomposing  action  on  the  molecule  with  conse- 
quent concentration  of  the  active  portions. 
Kesults  obtained  by  the  author  and  his  pupils  are 
more  in  accord  with  the  latter  theory.  For 
instance  Olivier  (see  page  217),  found  that  a  catalyst 
exerts  its  maximum  power  in  the  free  state. 
It  is  held  that  the  catalyst  forms  with  the  substance 
activated  a  compound  capable  of  dissociation,  and 
that  the  activity  of  the  catalyst  is  greater  the 
wider  the  limits  of  temperature  and  pressure 
within   which   such   dissociation   can   take   place. 

— R.  G.  P. 


Trade  Report. 

German  chemical  export  trade;    Thp and  the 

war.  H.  Grossmarm.  Chem.-Zeit.,  1914,  38, 
1169—1173. 
The  internal  demand  for  chemical  products  is 
well  maintained,  and  the  trade  with  many  neutral 
countries  is  uninterrupted  ;  but  the  industry  is 
suffering  appreciably  from  cessation  of  trade 
with  enemy  powers  and  lack  of  certain  raw 
materials,  among  which  the  following  are  promi- 
nent :  sulphur  pyrites,  chromium  and  tungsten 
ores,  bauxite,  phosphate  minerals,  saltpetre, 
copper  and  other  metals,  vegetable  fats  and  oils, 
lard,  petroleum,  wool,  flax,  hemp,  jute,  rubber, 
and  iodine.  Great  Britain  has  been  the  chief 
customer  for  sugar  (annual  production  917,000 
metric  tons)  and  aniline  and  coal-tar  colours 
(annual  production  64,300  metric  tons).  In  1913 
the  total  German  imports  of  chemical  materials 
comprised  in  Group  4  of  the  customs'  tariff  were 
valued  at  M.  430,385,000  (£21,000,000),  including 
acids,  salts,  etc.,  to  the  value  of  M.  278,187,000 
(£13,500.000)  ;  the  exports  reached  a  value 
of  M.  956,414.000  (£47,000,000),  includmg 
M.  377.087,000  (£18,000,000)  for  acids,  salts,  etc., 
M.  298,044,000  (£14,300,000)  for  dyestuffs,  and 
M.  101,256,000  (£5,000,000)  for  fine  chemicals  and 
pharmaceutical  products.  Takmg  into  account 
the  chemical  products  not  included  in  the  above 
tariff  group,  the  total  value  of  German  chemical 
exports  in  1913  is  estimated  at  two  miUiards  of 
marks  (£97,500,000).  In  the  following  list  for 
the  four  chief  countries  concerned  in  this  trade, 
the  two  unbracketed  numbers  represent  Germany's 
imports  and  exports,  respectively,  in  mUlions  of 
marks,  for  1913  ;  the  bracketed  number  gives 
in  each  case  the  amount  corresponding  to  agri- 
cultural and  forest  products:  L^.S.A.,  17111 
(11380),  713-2  (131-8);  Great  Britain,  875-9 
(154-3),  1438-2  (365-7);  Austria-Hungary,  827-5 
(457-2),  1104-8  (185-2);  Russia,  1424-6  (1304-7), 
880-2  (155-6).  It  is  stated  that  the  shortage  of 
German  chemicals  is  having  a  serious  effect  in 
N.  America,  especially  in  the  glass,  leather  and 
textile  industries,  and  that  lack  of  potassium 
chloride  has  brought  the  electrolytic  manufacture 
of  potash  to  a  standstill.  On  the  other  hand,  the 
nitrolim  industry  is  flourisliing  in  N.  America, 
as  it  is  also  in  Germany.  The  author  suggests  that 
there  is  a  tendency  in  Germany  to  underrate  the 
importance  and  capacity  of  the  British  chemical 
industry,  and  reference  is  made  to  the  exhibits 
of  British  firms  at  the  Brussels  and  Turin  Exhibi- 
tions and  to  the  work  of  Mond.     The  enterprise 
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8howji  in  the  British  fat  and  oil  industry  is  oon- 
trastoit     witli    tlie    ni'uleot     of    orpiuiic    ihcmical 

grooc.'isi's  ivquiring  a  lonipliiatoil  tecliiiique. 
llTort.s  are  to  ho  made  tlvrouKli  tlie  German  metal 
exchan^^es  to  free  the  metal  tra<le  from  the  Ijondon 
influence,  whicli  is  said  to  rest  upon  a  tra<litional 
rather  tlian  an  economic  luisis  ;  similar  stops 
are  to  be  taken  respecting  other  raw  materials. 
Much  attentii>n  is  devoted  to  the  question  of  the 
production  of  dyes  in  tireat  Britain  :  it  is  pointed 
out  that  after  50  years'  neglect  the  organisation 
of  such  an  industry  presents  great  difhi'ulties. 
It  is  a.ssumed  that  after  the  war  Austria,  Russia, 
Belgium,  antl  France  will  continue  to  draw  their 
supplies  of  clu'micals  from  tJermany  and  that 
much  of  the  loss  now  l>eing  sustained  will  then  be 
ix'covered  :  in  this  connection  the  considerable 
drain  made  by  the  war  upon  German  trained 
technical  chemists  is  mentioned. — J.  R. 


Chemical  induslry  and  icar.     H.   Grossmann.     Z. 
angew.  Chem.,  1915,  28,  17 — 20. 

Tire;  author  examines  the  effect  of  the  war  on  the 
chemical  industries  of  various  countries  and  the 
prospects  of  the  German  chemical  industry  after 
peace  is  restored.     Siiortage  of  coal  and  derived 
products  is  said  to  exist  among  the  hostile  nations 
with  the  exception  of  Great  Britain.     In  Germany 
much  attention  is  being  devoted  to  the  provision 
of  rubber,  cotton,  petroleum,  animal  and  vegetable 
oils,    metals,    and    various     ores     (see    preceding 
abstract).     After  the  war  Germany,  it  is  urged, 
should  seek  additional  marliets  rather  than  limit 
her  foreign  commercial  intercourse.     The  American 
plan  of  a  periodic  compilation  of  industrial  statis- 
tics is  advocated,  so  that,  among  other  advan- 
tages,   the    productive    capacity    of    an    industry 
might  be  talcen  into  account  in  fixing  maximum 
prices.     Reference    is    made    to    the    increasing 
demand  and  the  diminishing  supply  of  chemicals 
in  Great  Britain,  as  evidenced  by  advertisements. 
The  necessity  of  appealing  to  the  State  for  help  in 
developing  chemical  industries  is  adversely  com- 
mented upon.     It  is  stated  that  the  United  States, 
in  spite  of  a  rapid  development  of  chemical  manu- 
factures,  is   still   almost  wholly   dependent   upon 
Germany    for   dyes  and  other  chemical  products, 
any  interruption  of  which  would  seriously  affect 
a  number  of  industries.     The  war  will  probably 
stimulate     the     American     production     of     such 
materials,   and   efforts  will   be   made   to   capture 
the    S.    American    market.     In    Switzerland,    the 
dividend     of    the     "  Gesellschaft     fUr    chemische 
Industrie  "  at  Bile  ha-s  been  reduced  from  10%  to 
(i"i,  and  the  erection  of  the  proposed  soda  works 
at  Olten  is  doubtful.     Russia  is  suffering  from  a 
shortage  of  coal  ;    and  notwithstanding  the  great 
progress  recently  made  by  the  Russian  chemical 
industry  with   the   help   of   German   capital   and 
intelligence,  there  is  a  great  lack  in  the  country 
of    chemical    and    pharmaceutical    preparations, 
which    are    being    imported   from    Japan  ;     com- 
mercial chloroform  has  even  had  to  be  purified  in 
the    University  laboratory    at    Moscow.     At    the 
o\itbreak  of  the  war  Russian  Poland  contained  264 
chemical    factories    with    9200    hands,    employed 
in  the  production  of  such  articles  as  .soap,  candles, 
cosmetics  and   perfumes  to   the  annual   value  of 
:W,000,000  roubles  (nearly  £3,200,000).     According 
to  official  figures,  on  September  1st  out  of  257 
chemical    factories    with    00,721    employees,    58 
factories    with    42,741    employees    were    working 
part  time,  while  4  factories  had  increased  their 
staff  from   76.'?   to   900.     In   the   Moscow   district 
10%  of  the  works  were  running  normally.   80% 
had   diminished   their  output,  and   4%   had   shut 
down.     Raw  materials  are  generally  .scarce.     The 
Russian    agricultural,    wood,     sugar,   and     spirit 
industries  offer  great  possibilities  of  development. 


Little  is  known  of  the. condition  of  affairs  in  France, 
although  the  occupation  of  the  N.E.  region  must 
have  had  serious  consequences  for  the  chemical 
industry  ;  the  electrochemical  industry  in  the 
Alpine  district  has  also  probably  sutlered.  In 
Austria-Himgai-y  the  petroleum "  industry,  the 
overseas  trade,  and  the  Balkan  export  trade  have 
all  undergone  serious  disturbance.  A  closer 
economic  relationship  between  Austria  and  Ger- 
many is  foreshadowed.  It  is  predicted  that,  in 
spite  of  the  loss  of  so  many  skilled  chemists  in  the 
war,  Germany  will  be  able  to  meet  all  foreign 
competition  on  the  conclusion  of  peace. — J.  R. 


France  ;  "  Prohibited  "  qoods  lohich  may  be  exported 
from- .    Board  of  Trade  J.,  Feb.  18,  1915. 

A  Decree  of  the  French  Jlinister  of  Finance, 
dated  the  12th  February,  abrogates  the  prohibition 
of  export  and  re-export  in  respect  of  the  under- 
mentioned articles,  hitherto  included  in  the 
Prohibited  List,  so  far  as  concerns  consignments 
which  are  destined  for  the  United  Kingdom,  the 
British  Dominions,  Colonies  and  Protectorates, 
Belgium,  Japan,  Montenegro,  Russia,  Servia,  or 
the  United  States  of  America  : — Acetone  ;  anhy- 
drous and  hydrated  alumina  and  salts  of  alumina  ; 
aluminium,  ore  and  metal,  pure  or  alloyed  ;  pitch 
of  resin  (brais  dc  rcslne),  pine  and  fir  resm,  colo- 
phony, oil  of  turpentine  ;  cocoa,  chocolate ; 
camphor ;  calcium  carbide ;  carbons  for  electri- 
city ;  copper,  ore  or  metal,  pure  or  alloyed,  boiler- 
makers'  wares  and  tubes  of  copper ;  hydrogen 
peroxide  ;  cinchona  bark  ;  tin,  ore  and  metal,  pure 
or  alloyed  ;  extracts  of  quinine  ;  oleaginous  fruits 
and  seeds  ;  glycerin  ;  animal  greases  (fats)  other 
than  that  from  fish  (tallow,  lard,  lanoline,  mar- 
garine, oleomargarine,  and  similar  substances)  ; 
graphite  ;  whale  oil  ;  vegetable  oils,  other  than 
castor  oil  and  pulghera  oil ;  condensed  milk,  with 
or  without  the  addition  of  sugar  ;  yeasts  ;  filings 
and  waste  of  copper,  tin,  zinc,  pure  or  alloyed  ; 
mercury  (ore  and  metal ) ;  ores  of  chromium,  man- 
ganese, molybdenum,  titanium,  tungsten,  and 
vanadium  ;  iron  ore  ;  nickel  (ore  and  metal,  pure 
or  alloyed)  ;  aluminium  wares  other  than  jewellery ; 
paraffin  ;  phosphorus  and  phosphates  of  lune ; 
lead,  ore  and  metal,  pure  or  alloyed,  lead  pipes  ; 
sea  salt,  salina  salt,  and  rock  salt,  crude  or  refined  ; 
sulphur  and  pyrites  ;  zinc  ore. 
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Official  Notice. 


ANNUAL  GENERAL  MEETING,   1915. 

In  accordance  with  the  provisions  of  By-law 
64,  notice  is  hereliv  given  that  the  Annual  General 
Jleetinu  will  he  hel.l  in  Manchester  at  10.30  a.m., 
on  Wednesday,  July  Mth,  1015.  A  programme  of 
the  proceedings  will  he  issued  later. 

Under  Hegulation  5,  all  elections  to  the  Com- 
mittees and  all  elections  of  ollicers  of  Local  Sections. 
with  the  exception  of  those  to  fill  up  unforeseen 
vacancies,  must  take  place  so  that  they  can  be 
reported  to  llu-  Council  in  time  to  be  considered 
at  the  meetinjj  held  under  By-law  24  not  less 
than  two  months  prior  to  the  Annual  General 
Meeting  (i.e.,  at  the  meeting  on  April  23rd). 
Ch.\rles  G.  Ckesswell, 

Secretary. 


Canadian  Section. 


Meeliiuj  held  at  Montreal  on  Tuesday,  8th  December, 
1914. 


MK.    T.    H.    W.\RDLEWORTH    IX    THE    CHAIK. 


FOREST  PRODUCTS  LABORATORIES  OF 
CANADA. 

BY    JOHN    S.    BATES,    PH.D. 

In  the  list  of  Canada's  natural  resources  the 
forest  stands  second,  with  an  annual  production 
amounting  to  over  $170,000,000.  In  recent  years 
it  has  been  realised,  however,  that  the  timber 
resources  of  Canada  are  not  unliiiiited  and  that 
it  will  require  careful  methods  of  conservation 
to  meet  the  permanent  demand  for  wood,  even 
within  the  borders  of  our  own  coiuitry. 

The  Forest  Products  Lal)oratories  of  Canada 
were  established  in  1913  under  the  jurisdiction  of 
the  Forestry  Branch  of  the  Department  of  the 
Interior.  The  Canadian  Forestry  Association, 
the  Canadian  Pulp  and  Paper  Association,  and  a 
number  of  far-seeing  Canadian  citizens  are  to  be 
credited  with  bringing  this  matter  to  the  attention 
of  the  Government.  .Vt  the  same  time  the  Forest 
Products  Laboratories  would  not  have  been 
po.ssible  but  for  the  personal  int<-rest  antl  judgment 
.shown  by  the  Hon.  \V.  J.  Roche.  Minister  of  the 
Interior,  and  Mr.  R.  II.  Campbell.  Du'ector  of 
Forestry.  It  was  decided  to  accept  the  generous 
olTerof  i-o-operatioin'xtended  by  .McGill  I'niversily. 
iind  the  laboratories  have,  therefore,  been  located 
in  -Montreal,  with  headquarters  on  the  University 
campus.  The  mutual  advantage  of  such  a  location 
will  be  at  once  recognised. 

The  Forestry  Branch,  which  has  been  in  exist- 
ence since  ISOO.  is  occupied  primarily  with  the 
conservation  of  the  forests  themselves  and  is  con- 
cerned with  such  problems  as  preventing  fires, 
re-foresting,  and  regulating  methods  of  lumbering 
in  the  national  forest  reserves,  and.  in  general, 
etlucating  public  opinion  in  the  proper  care  of 
living  trees. 

The  Forest  Products  Laboratories,  on  the  other 
hand,  are  interested  in  the  coiiservation  of  forest 


resoiu'ces  by  proper  utilisation  of  tlie  raw  material. 
The  purpo.ses  of  the  laboratories  have  already 
been  outlined  in  Forestry  Branch  Circular  No.  S. 
As  thenameof  t  lie  department  suggests,  the  greater 
proportion  of  time  will  be  spent  in  the  experimental 
investigation  of  wood  and  the  many  products 
which  can  be  maiuifactured  therefrom.  Investi- 
gations are  l)eiiig  undiitaken  with  a  view  to 
e.\tending  the  knowleilge  of  wood  itself,  pointing 
out  improved  methods  for  using  the  raw  material 
furnished  by  the  Canadian  forests,  and  finding 
ways  anil  means  of  utilising  the  vast  amount  of 
waste  wood  whicli  is  occasioned  in  the  hunber 
,and  allied  industries.  The  success  which  has 
followed  the  efforts  of  the  United  States  in  their 
Forest  Products  Lal)oratory  at  iladison.  and  of 
Germany  and  other  European  countries  in  their 
various  scientific  laboratories,  has  shown  the 
possibilities  of  similar  work  in  Canada. 

Through  the  untiring  efforts  of  the  first  superin- 
tendent, Mr.  A.  G.  -Mclntyre,  the  first  units 
of  the  lalioratories  were  organised  in  the  latter 
part  of  1913.  On  the  resignation  of  Mr.  Mclntyre 
the  writer  assumed  tlu"  duties  of  superintendent 
in  April  last,  and  .Mr.  W.  B.  Campbell  was  appointed 
Assistant-.Superintendent.  Since  that  time  the 
various  divisions  have  been  more  fully  equipped 
and  a  good  start  has  been  made  in  actual  experi- 
mental work.  The  present  staff  numbers  twenty- 
three,  of  whom  seventeen  are  technically  trained 
men.  Through  the  courtesy  of  .McGill  University 
two  buildings  at  700.  University  Street,  have 
been  placed  at  the  disposal  of  the  Forest  Pro- 
ducts Laboratories  for  a  period  of  four  years 
and  these  are  now  being  altered  to  meet  present 
requirements.  The  office  and  laboratory  building 
contains  about  twenty  rooms  now  in  use  as 
general  offices,  drafting  "room,  chemical  laboratoiy, 
photomicrographic  room,  library,  exhibition,  etc. 
An  adjoining  building  is  being  re-constructed  to 
serve  as  experimental  paper-mill.  The  use  of  the 
Universitv  testing  laboratory  has  been  granted  for 
the  work 'in  timber  testing.  A  small  saw-mill  has 
been  fitted  up  on  the  outskirts  of  the  city  for 
handling  the  wood  specimens  to  be  tested.  A 
wood-working    shop    and    machine-shop    are    also 

An  outhne  of  the  work  in  the  various  Divisions 
will  give  an  idea  of  the  scope  of  the  work  at  present 
being  undertaken. 

For  the  Di\-ision  of  Timber  Tests  a  Hatt-1  urner 
impact  testing  machine  and  a  30,000-pound  Olsen 
universal  testing  machine  have  been  purchased. 
These  are  installed  in  the  McGill  Umversity 
testing  laboratorv.  Additional  equipment  owned 
by  the  Universitv".  including  a  200,000-pound  \\  ick- 
steed  machine,  a  150.000-pound  Kmery  machine, 
and  a  60,000-pound  Riehld  machine,  are  also  used 
by  the  laboratories  for  special  «ork.  The  first 
project  in  this  Division  is  a  comprehensive  series 
of  tests  to  estatilish  the  "  mechanical  and  physical 
properties  of  CaiuuHan  woods,  as  determined  by 
tests  on  smaU  clear  specimens."  Testing  has  been 
in  progress  for  sexeral  months  on  representative 
specimens  of  Douglas  fir  from  British  Columbia 
and  Alberta.  Other  species  will  be  tested  in  due 
course,  so  that  the  absolute  and  comparative 
strengths  of  Canadian  woods  will  be  established 
for  the  lienefit  of  the  wood-using  industries.  A 
second  investigation  now  in  progress  is  the  testing 
of  commercial  pit  props  and  booms,  used  m  large 
quantities  bv  the  mining  industries  of  Canada 
and  now  in"  great  demand  for  export  to  Great 
Britain.  Some  three  huntlred  sticks  have  already 
been  presented  bv  the  Domuiion  Coal  Company, 
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Ltd.  This  represents  one  phase  of  the  general 
investigation  of  mine  timbers  being  carried  on  by 
the  Forestry  Branch  in  co-operation  with  McGill 
University.  A  third  project  in  view  is  the  testing 
of  Douglas  fir  and  otlier  species  in  the  structural 
sizes  ordinarily  used. 

The  present  equipment  in  the  Division  of  Timber 
Physics  includes  microscopes,  microtome,  photo- 
micrographic  apparatus,  balances,  electric  ovens, 
and  other  apparatus  necessary  for  the  determina- 
tion of  moisture  content,  specific  g^a^'ity,  fibre 
characteristics,  and  other  physical  properties  of 
wood.  The  present  scope  of  this  division  is 
limited  largely  to  a  study  of  the  physical  nature 
of  specimens  "handled  in  the  Division  of  Timber 
Tests.  It  is  hoped  to  ext.end  the  work  to  include 
wood  seasoning  and  the  many  important  branches 
of  wood  technology-. 

Special  stress  is  lieing  laid  on  facUities  for 
study  in  the  field  of  pulp  and  paper.  To  this  end  a 
separate  buUding  is  being  equipped  to  allow  the 
carrying  on  of  pulp  and  paper-making  processes 
on  "a  semi-commercial  scale.  The  equipment, 
which  wiU  be  installed  in  the  near  future,  includes 
a  very  complete  Fourdrinier  paper-machine, 
which  "is  the  largest  experimental  paper-machine 
ever  constructed,  single  and  double  beat«rs  with 
interchangeable  basalt  lava  and  steel  roUs,  small 
Jordon  engine,  stuff  chests,  screens,  paper-testing 
instruments,  etc.  These  wUl  be  followed  by 
sulphite  and  sulphate  digesters,  bleaching  appara- 
atus,  and  such  other  equipment  as  Is  necessary 
to  conduct  experiments  in  a  thoroughly  practical 
manner. 

It  is  very  encouraging  to  find  that  the  piilp  and 
paper  industry  is  taking  a  keen  interest  in  this 
development,  "and  valuable  gifts  have  been  pre- 
sented bv  various  companies.  One  of  the  first 
investigations  will  lie  a  study  of  the  beating  of 
paper  pulp,  wWch  will  include  a  comparison  of 
steel  and  stone  rolls. 

A  Di-\Tsion  of  Wood  Preservation  has  recently 
been  orstaiused.  Although  it  will  be  impossible 
to  do  extended  laboratory  work  wlule  we  are 
limited  to  present  quarters,  arrangements  are 
being  made  to  carry  on  field  test*  which  should 
prove  of  great  value.  Studies  will  be  made  of 
methods  of  treating  railway  sleepers,  telephone 
poles,  mine  timbers,  wood  paving  blocks,  etc., 
and  records  wiH  be  kept  of  the  life  of  treated  and 
untreated  timbers  under  varying  conditions.  A 
fungus  pit  is  being  installed  in  the  laboratories  to 
allow  accelerated  tests.  The  larger  Canadian 
railroads  have  aheady  expressed  their  keen 
interest  in  oiu^  present  investigation  of  sleepers, 
and  we  are  assvu-ed  of  their  co-operation. 

The  Division  of  Chemistry  is  one  which  bids  fair 
to  solve  many  pressing  proljlems.  The  labora- 
tories have  already  been  called  upon  to  report  on 
the  recovery  of  "potash  from  wood  ashes.  In 
addition  to  the  chemical  work  whicli  is  closely 
interwoven  with  the  mechanical  and  physical 
tests,  it  is  important  to  develop  research  along 
strictlv  chemical  hnes.  To  overcome  the  present 
deficie'ncy  in  facilities  and  staff  an  attempt  is  being 
made  to  encourage  and  assist  chemical  research 
on  forest  products  in  various  Canadian  universities. 
Queen's  University  has  recently  undertaken  a 
chemical  study  of  waste  sulphite  liquor. 

A  number  of  other  di\-isions  will  be  started  when 
conditions  permit.  For  the  present  a  general  study 
is  being  made  of  wood  distillation,  hydrolysis  of 
wood,  and  allied  subjects.  In  connection  with  pro- 
posed Canadian  developments  in  wood  distillation, 
the  author  was  present  at  a  series  of  commercial 
distillation  tests  on  British  Columbia  Western 
Yellow  Pine  in  North  Carolina  last  August.  Mere 
mention  of  such  problems  as  utiUsation  of  sawdust, 
bark,  treetops,  and  stimaps  is  sufficient  to  show 
the  importance  and  difficulty  of  the  work  before  us. 


Books,  bulletins,  journals,  pamphlets,  and  other 
Uterature  on  the  subject  of  wood  and  its  products 
are  being  collected  as  the  nucleus  of  a  compre- 
hensive Ubiary  for  the  benefit  of  the  workers  in 
the  laboratories  and  of  the  pubUc  at  large. 

Ai'rangements  are  being  made  to  collect  a  com- 
plete series  of  wood  specimens  from  all  parts  of 
Canada  to  be  exhibited  in  the  laboratories.  In 
addition  to  these,  representative  samples  of  manu- 
factured wood  articles,  p\dp  and  paper,  wood 
flour,  composition  board,  artificial  sUk,  paper 
yarn,  and  the  many  other  products  which  can  be 
made  from  wood  will  be  collected  for  exhibition 
and  reference  purposes.  In  this  way  a  valuable 
exhibit  of  forest  products  will  be  available  to 
stimulate  the  public  in  conserving  and  develop- 
ing our  great  natural  resoiu'ces. 

Two  pubUcations  have  already  appeared  as 
contributions  from  the  Forest  Products  Labora- 
tories, the  first  being  Forestry  Branch  Circular 
No.  8,  entitled  "  Forest  Products  Ijaboratories," 
and  the  second.  Forestry  Branch  Circular  No.  9, 
"  Chemical  IMethods  for  "Utilising  Wood  Wastes." 
A  third  buUetin  on  the  subject  of  "  Treated  Wood 
Block  Paving  "  will  soon  be  ready  for  distribution. 
An  announcement  of  the  work  in  timber  testing 
is  also  being  prepared  for  publication. 

In  addition  to  experimental  work,  the  labora- 
tories are  serving  to  the  best  of  their  ability  as  a, 
public  bureau  of  information  on  the  subject  of 
forest  products. 

To  insure  the  success  of  the  laboratories  in  help- 
ing to  solve  the  problems  of  greatest  and  most 
immediate  importance  which  ai-e  confronting 
the  wood-using  industries,  special  steps  have  been 
taken  to  keep  in  touch  with  the  industries  and  with 
the  work  of  other  Government  bureaus,  univer- 
sities, and  scientific  societies.  To  this  end  members 
of  the  staff  visit  various  industrial  plants,  scientific 
institutions,  and  so  forth  from  time  to  time,  and 
attend  the  meetings  of  organisations  interested  in 
furthering  the  use  and  conservation  of  wood. 

The  laboratories  are  especially  fortunate  in 
having  an  Advisory  Committee  composed  of 
gentlemen  keenly  interested  in  the  welfare  of  our 
Canadian  forests  and  possessing  a  wide,  practical 
knowledge.  The  personnel  of  the  board  is  as 
follows  :  Dr.  Frank  D.  Adams  (Dean  of  the 
Faculty  of  AppUed  Science,  McGill  University), 
Dr.  R.  F.  Ruttan  (Director,  De]5artment  of 
Chemistry).  H.  JI.  Mackay  (Professor  of  Civil 
Engineering),  F.  Howard  Wilson  (President,  J.  C. 
Wilson).  Carl  Riordon  (Managing  Director.  Riordon 
Pulp  and  Paper  Co.,  Ltd.).  Judson  A.  DeCew 
(President,  Process  Engineers  Ltd.),  R.  O.  Sweezey 
(General  ^Manager,  Montreal  Engineering  Co., 
Ltd.). 

This  outline  is  presented  not  so  much  to  show 
what  is  now  being  accomplished  as  to  indicate 
the  possibilities  which  the  future  holds  forth. 
The  Forest  Products  Laboratories  have  begun  in  a 
small  way.  To  meet  the  large  needs  of  this 
growing  country,  the  work  of  the  laboratories  must 
expand.  The  "proving  of  their  worth  in  public 
service  ^vill  surely  lead  to  a  permanent  home  in  a 
new  and  fully  equipped  buUding.  It  is  to  scientific 
and  technical  societies  and  to  the  universities  and 
industries  throughout  the  countrj'  that  we  must 
appeal  for  co-operation  in  making  our  work  of 
real  value. 

One  of  the  most  forceful  lessons  of  the  present 
war  is  the  startling  realisation  that  Canada  is 
woefully  dependent  on  other  countries,  in  spite 
of  unparalleled  natural  resources.  The  Hon.  W.  T. 
White,  ^Minister  of  Finance,  said  this  week  : 
"  It  is  the  duty  of  aU  Canadian  citizens  to  co- 
operate in  producing  as  much  as  possible  of  what 
can  be  used  or  sold.  For  Canada  at  this  juncture 
the  watchword  of  the  hour  should  be  production, 
production,  and  again  production." 
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But  can  lasting  results  be  obtained  without  the 
aid  of  scientific  methods  ?  And  woidd  it  not  be 
wise  to  cliange  our  motto  "  Made  in  Canada  "  to 
"  Made  Well  in  Canada  "  ?  It  is  the  aim  of  the 
Forest  Products  Lal)oralones  to  lend  practical 
assistance  in  attaining  this  end. 


PRESERVATIVE  TREATMENT  OF  WOOD. 

BY  W.  B.  CAMPBELL,  B.SC. 

Possibly  the  first  recorded  attempt  to  increase 
the  durability  ot  wood  was  in  the  case  of  the 
famous  wooden  statue  of  Diana  of  the  Ephcsians, 
in  which  numerous  holes  were  liored  into  which 
the  priests  were  expected  to  pour  oil  from  time  to 
time  to  prevent  rot.  Since  that  time  a  large 
amount  of  work  has  been  done  with  the  same 
object  in  view.  In  the  last  ten  or  fifteen  years 
hundreds  of  different  proc<?sses  and  preservatives 
have  been  suggested,  and  tliough  most  of  these 
have  proved  of  no  value  in  themselves,  they  have 
all  helped  to  shed  Ught  on  the  sul)ject. 

The  decay  of  wood  is  caused  by  certain  forms 
of  fungus  which  feed  on  the  various  portions  of 
the  wood  substance.  There  are  many  varieties  of 
these  fungi  and  they  act  in  many  dilTerent  ways  ; 
their  requirements  in  the  main  are  food,  air,  heat, 
and  moisture.  The  food  ot  the  fungus  consists 
of  the  cell  contents  and  the  cell  walls.  Dill'erent 
fungi  attack  different  parts  ;  some  feed  mostly  on 
the  cellulose,  othere  on  the  lignin.  Nearly  all 
feed  on  the  cell  contents  and  st)iiie  ot  them  attack 
all  portions  ot  the  wood.  The  cells  of  the  sap- 
wood  contain  protoplasm  whicli  is  very  easily 
attacked  by  the  fungus,  and  accordingly  the  sap- 
wood  is  the  first  to  show  its  destructive  effects. 
It  is  for  this  reason  that  engineering  specifications 
frequently  exclude  sap-wood  in  structural  timber. 
If  wood  be  immersed  in  water  or  in  clay  so  that 
all  or  nearly  all  the  air  is  excluded,  it  will  last 
indefinitely.  There  are  aLso  certain  licat  limits 
-  outside  wlxich  either  the  fungus  is  killed  or  its 
growth  is  so  retarded  that  it  has  very  little  effect 
on  the  wood.  The  water  supply  is  also  a  very 
important  matter  to  the  fungus  ;  it  the  wood  is 
kept  very  wet  the  air  supply  is  cut  off  and  the 
fungus  does  not  increase.  On  the  other  hand,  if 
the  wood  is  kept  very  dry,  as,  for  instance,  wood 
exposed  indoors  to  ordinary  dry  au-,  the  moisture 
content  drops  to  below  10%  aud  the  fungus  ceases 
to  grow.  Of  the  four  requisites  of  fungus  only 
two  are,  to  any  extent,  under  control,  namely, 
food  and  water.  The  water  content  can  be  reduced 
l*y  air-drying  or  by  kiln-drying,  l)ut  as  a  method 
of  preserving  wood  tiiis  is  ot  no  value,  since  the 
timber  readily  absorbs  moisture  from  air.  The 
other  alternative  is  the  food  supply  ;  by  poisoning 
thLs  the  growth  of  fungi  can  be  entirely  prevented. 
The  method  is  usually  employed  by  injecting  into 
the  wood  substances  which  ar<?  suflicicntly  toxic 
to  kill  the  fungi  or  retard  their  growth,  both  by 
the  toxicity  and  by  excluding  au-  and  moisture. 

Before  applying  the  preservative  to  the  wood, 
some  preliminary  treatment,  such  as  seasoning,  is 
found  advantageous.  In  tlie  majority  of  cases 
simple  air  seasoning  is  .adopted  :  the  wood  is  piled 
so  as  to  be  freely  exposed  to  the  air  but  protected 
as  much  as  possible  from  rain,  etc.,  until  it  has 
lost  the  greater  part  of  its  moisture  and  has  come 
to  a  condition  approaching  "  ah'-dry."  Green 
timl)or  contains  10  to  t)0°^,  of  water  ;"  air-dry," 
about  10  or  12  ",j.  Air-drying  seems,  at  first  sight, 
a  very  simple  operation,  but  there  are  some 
difficulties.  A  long  time  is  necessary  to  dry  large- 
sized  timbers,  there  is  considerable  risk  of  fire, 
and  the  timber  may  be  partially  destroyed  by 
fungoid  growth  before  tlie  treatment  is  started. 
The  dr>-ing  may  lie  hastened  by  the  use  of  .n.  kiln, 
but  this  is  not  considered  practicnlde  where  large 


timbers  are  to  be  handled.  Steaming  under  light 
pressure,  followed  by  a  vaciuun,  is  also  used,  but 
in  most  cases  is  not  considered  satisfactory,  and 
there  is  also  danger  that,  Ihe  steaming  may  impair 
the  strength  of  I  he  wood.  I  n  one  creosoting  process 
the  green  wood  is  submerged  in  a  bath  of  creosote, 
heated  above  100  ('..  whereby  the  water  is 
driven  oft'  as  steam  an<l  replaced  by  creosote. 
With  this  process  there  is  also  the  possibility  of. 
over-heating  with  <onse(juent  loss  of  strength. 
.Many  combined  treatments  are  considered  more 
suitable  for  certain  woods. 

The  iireservatives  useil  are  of  great  variety,  but 
fall  naturally  into  two  classes — (hose  .soluble  in 
water  and  those  of  an  oily  nature  imndscible  with 
water.  The  chief  representatives  of  these  classes 
are  respectively  zinc  chloride  and  creosote  oil  or 
dead  oU  of  tar.  Otliers  of  the  first  class  are 
mercuric  cliloride,  sodium  fluoride,  and  copper 
sidphate.  The  only  other  representative  of  the 
second  class  is  crude  petroleum,  which  is  used 
only  to  a  very  slight  extent. 

As  the  preservatives  used  are  always  in  greater 
amount  than  is  necessary  to  prevent  fungoid 
growth,  the  aim  of  the  various  methods  of  applica- 
tion is  to  secure  as  great  a  depth  of  penetration 
as  possible  at  the  lowest  possible  cost.  Dipping 
or  brush  treatments  are  the  cheapest  methods  : 
pressure  treatments  are  more  effective  but  more 
costly.  Salts  in  aqueous  solution  jienetrate  wood 
with  comparative  ease,  so  tliat<  they  are  frequently 
applied  l)y  tlie  bath  method.  This  was  the 
original  way  of  applying  these  salts,  and  it  is  still 
frequently  used  where  zinc  chloride  is  being 
applied  and  1  believe  always  with  mercuric  chloride. 
Open  baths  and  brush  applications  are  also  used 
with  creosote  where  a  heavy  treatment  is  not 
necessary  or  where,  as  in  the  case  of  teleplione 
poles,  it  is  not  necessary  to  treat  the  whole  pole. 
But  the  better  penetration  obtained  in  pressure 
processes  and  the  shorter  time  necessary  for  the 
treatment  has  led  to  their  adoption  in  most  plants. 
Creosote  is  usually  applied  by  one  of  the  pressure 
processes.  The  original  aim  was  to  get  as  much 
oU  as  possible  into  the  wood  ;  to  do  this  creosote 
was  applied  to  the  timber  in  an  evacuated  chamber, 
and  then  pressure  was  applied  to  drive  the  creosote 
into  the  wood.  This  process  caused  the  creosote 
to  saturate  the  cell  walls  and  to  fill  the  cell  cavities. 
Later  investigation  showed  that  the  oil  in  the 
cavities  was  not  doing  any  work,  and  various 
processes  were  developed  to  satmate  the  walls 
without  leaving  any  oil  in  the  cavities.  These  are 
known  as  "  empty"  cell  "  processes.  One  metliod 
of  accomphshing  this  is  as  follows  : — Instead  of  an 
initial  vacuiun,  an  initial  air  pressure  of  about 
50  lb.  is  applied  and  then  the  creosote  is  forced 
in  against  this,  using  a  totitl  pressiu'e  of  about 
200  lb.  :  when  the  wood  has  alisorbed  latlier  more 
than  the  .specified  quantity  of  oil  per  cubic  foot, 
the  excess  is  drained  off  and  the  pressure  allowed 
to  fall  to  atmospheric.  Tlie  compressed  air  inside 
tlie  wood  then  expels  some  of  the  creosote  from 
the  cells  but  does  not  remove  that  which  has  been 
absorbed  by  the  walls.  In  another  process  no 
initial  pressure  or  vacuum  is  used  but  a  final 
vacuum  is  applied  to  draw  of  thcr  excess.  This, 
it  is  claimed,  gives  a  cleaner  surface  thau  the 
other  methods. 

The  comparative  elflciency  of  the  different  pre- 
servatives depends  upon  the  \ise  to  which  the  wood 
is  to  be  put  and  is  entirely  a  matter  of  balancing 
the  additional  cost  against  the  desired  additional 
life.  Soluble  salts  do  not  give  as  long  a  life  as 
creosote  in  wet  places,  since  they  are  Uable  to  be 
dissolved,  but  this  solution  is  not  nearly  so  great 
as  might  seem  at  first  sight,  since  the  ceU  material 
is  aU  colloidal  and  the  salts  are  held  very  ten- 
aciously. The  advocates  of  merciuic  chloride 
claim  that  the  salt  is  held  so  closely  by  the  wood 
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that  there  is  no  danger  of  poisoning.  Whether 
this  is  the  fact  or  not  is  uncertain.  The  U.S. 
Government  authorities  are  inclined  to  discourage 
the  use  of  mercury  on  account  of  this  danger.  A 
case  is  cited  of  a  number  of  cows  which  died  after 
licking  the  sleepers  on  a  raih-oad  using  this  process  ; 
on  the  other  hand  it  is  stated  that  these  particular 
ties  were  treated  with  zinc  chloride. 

The  creosote  oil  used  is  a  coal-tar  fraction  having 
a  specific  gravity  of  about  109  at  20°  C,  distUling 
between  210°  C.  and  355°  C.  This  is  frequently 
diluted  with  hea\-ier  tar  for  purposes  of  economy, 
but  even  when  so  diluted,  the  toxicity-  is  suffi- 
ciently high.  The  tar  used  should  contain  only  a 
small  quantity  of  free  carlion,  otherwise  this  may 
separate  and  remain  in  the  outer  layers  of  the 
wood,  making  a  very  dirty  material.  The  Ughter 
fractions  of  the  oil  are  most  toxic  but  in  the  course 
of  time  they  evaporate.  lea\-ing  only  the  heavier 
constituents.  It  seems,  therefore,  that  the  mix- 
ture as  found  in  the  oil  is  more  efficient  than  either 
of  the  fractions  separately,  since  the  hea\'\'  con- 
stituents wiU  not  readily  penetrate  the  wood  alone, 
and  greater  toxicity  is  needed  at  the  lieginning  in 
order  to  destroy  growths  already  started. 

One  of  the  largest  uses  for  treated  wood  is  for 
raih?oad  sleepers.  In  Canada  in  1910  9,000.000 
sleepers  were  used  ;  in  1911.  14.000,000  ;  in 
1912.  21.000,000.  A  great  many  of  these  were  for 
construction,  but  more  than  half  were  for  renewals. 
There  are  approximately  100,000,000  railway 
sleepers  laid  in  Canada  at  present,  casting  the  raO- 
roads  12  to  15  c.  a  year  each  for  maintenance. 
Experience  elsewhere  has  shown  savings  of  1  to 
oca  year  per  sleeper,  due  to  preservative  treatment. 
At  a  saving  of  1  c.  per  sleeper  this  represents  a  total 
saving  of  .'?1,000,000  per  year.  The  woods  used  at 
present  are  Jack  pine,  cedar,  Douglas  fir,  hem- 
lock, tamarack,  and  western  larch.  All  of  these 
— except  cedar — rot  easUy  and  last  only  from 
tour  to  seven  years  :  all  are  soft  and  the  mechanical 
wear  is  very  great.  They  are  becoming  scarce 
and  frequently  have  to  be  hauled  over  coiisider- 
able  distances.  There  are  within  reasonable 
distance  consideraljle  uncut  forests  of  beech,  birch, 
maple,  and  other  hardwoods,  which  are  much 
more  resistant  to  wear  when  sound,  but  decay 
very  rapidly.  By  preservative  treatment  the 
decay  is  prevented  and  they  can  be  made  to  out- 
last any  of  the  soft  woods. 

Creosoted  wood  is  also  coming  into  extensive  use 
for  street  paA"ing  in  the  more  progi'essive  cities. 
By  making  a  pavement  of  creosotecl  \\ood  blocks, 
laid  on  a  concrete  foundation,  with  a  minimum 
of  sand  cushion  between,  it  has  been  found  possible 
to  have  a  street  wluch  combines  to  an  almost  ideal 
extent  all  the  desirable  properties  of  ease  of 
cleaning,  low  ultimate  cost,  freedom  from  dust  and 
noise,  and  ease  of  haulage. 


London  Section. 


Meeting    held   at    Burlington    House    on    Monday, 
March   1st,   1915. 


PROF.    W.    R.    HODGKES'SON    IN"   THE   CHAIR. 


There  was  a  further  series  of  exhibits  of  chemicals 
and  apparatus  wliich  hitherto  have  mainly  been 
produced  abroad  but  now  are  being  manufactured 
in  tliis  country  (.see  also  this  J..  1915.  126).  The 
following  is  a  list  of  the  exhibitors  and  products  : — 

The  British  Aluminium  Co.,  Ltd.  Aluminium 
powder,  granulated  aluminium,  pure  aluminiiun 
hydroxide. 

Messrs.  A.  Boake  Ii^>berts  &  Co.,  Ltd.  (Stratford). 
Cineol,  cenanthic  ether,  &c 


Messrs.  Burroughs.  T\'eltco7nc  and  Co.  (Dartford) 
Atropine,  cocaine,  eserine.  homatropine,  hyoscine, 
and  pilocarpine  salts  ;  kharsivan  and  neo- 
kharsivan  (salvarsan  and  neo-salvarsan),  ice. 

Messrs.  TU.  J  Bush  <£•  Co.  Ltd.  (Hackney). 
Salicylic  acid,  soda  salicylate,  aceto-sahcylic  acid, 
vanillin,  benzylidene  acetone,  diphenvlmethane, 
&c. 

Messrs  Fuerst  Bros.  (17,  Philpot  Lane,  E.C.). 
EngUsh  acid-proof  stoneware,  tower-fUling  and 
pipes. 

Kestner  Evaporator  and  Engineering  Co.  Ltd. 
Homogeneous  coating  of  lead  on  mild  steel, 
^vl■ought  iron,  and  gim  metal. 

Sitvertou-n  Lubricants,  Ltd.  Pure  medicinal 
liquid  paratfin. 

Thermit  Ltd.  Pure  carbon-free  manganese  and 
chromium  metal  ;  alumino-thermic  welding  com- 
pound. 

Dr.  J.  T.  Heicitt,  F.B.S.,  on  l>ehalf  of  a  firm 
of  chemical  manufacturers  in  the  London  district, 
whose  name  is  not  published.  Phenylhydraztne 
hydrochloride,  pure  and  commercial. 

After  a  Ijrief  description  of  the  various  exhibits 
had  been  given. 

Sir  William  Ram.say,  referring  to  possible 
German  competition  after  the  war  was  over, 
said  that  the  French  Societe  d'Encouragement 
pour  rindustrie  Rationale  were  seriously  debatiug. 
and  the  French  Government  seriously  thinking 
of  excluding  every  German  product  from  France, 
of  preventing  any  German  from  manufacturing 
anything  in  France,  and  of  Ijuyiug  up  all  German 
industries  at  present  existing  in  France.  The 
Russian  Ciovernment  thought  of  pursuing  the  same 
poUcy. 


PRODUCTION  OF  NITRATES  FROM  THE 
AIR,  WITH  SPECIAL  REFERENCE  TO  A 
NEW  ELECTRIC  FURNACE 

With  reference  to  the  concluding  paragraph 
in  the  discussion  on  the  above  paper  liy  INIr.  E. 
Kilburn  Scott  (this  J..  Feb.  15th.  1915"  p.  126)- 
as  to  the  Ostwald  patents  for  the  catalytic  manu- 
factiu-e  of  nitric  acid,  Jlr.  H.  B.  Weeks  \vrites  as 
follows  : — 

"  In  the  course  of  Jlr.  Barton's  address  to  the 
Shareholders  at  the  Annual  Meeting  of  the  Nitrate 
Products  and  Carbide  Co.  Ltd..  he  stated  that 
'  the  efficiency  of  the  plant  at  ^'ilvo^de  fell  so  low 
as  to  cause  the  Directors  grave  anxiety,'  but  he 
also  stated  (which  ilr.  Kilburn  Scott  has  omitted 
to  state)  '  that  not  only  had  the  cause  of  the  fall 
in  efficiency  been  ascertained,  but  that  in  investi- 
gating that  cause  they  had  been  enabled  to  so 
modify  and  improve  the  plant  that  the  efficiency 
eventually  oV)tainecl  was  actually  12i°o  in  excess 
of  that  on  which  the  original  estimate  of  profits 
was  based,  and  tliat  this  extra  12i%  efficiency 
had  been  obtained  without  any  addition  to  the 
working  costs.'  " 


Scottish  Section. 


Meeting  held  at  Glasgou.  on  Tuesday,  yovember  2Wi. 
1914. 


MR.    ROBERT   HASHLTOX    IN    THE    CHAIR. 


THE   CORROSION    OF   NON-FERROUS 
ALLOYS. 

BY    CECIL    H.    DESCH,    D..SC..    PH.D. 

The  method  usually  employed  to  determine  the 

relative  corrodibility  of  metals  and  alloys  consists 

i   in    exposing    specimens   of   the   materials    to    be 
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compared  to  the  action  of  a  ron'osive  agent  for  a 
sutliiient  time,  nnil  ileterniining  the  loss  of  weight 
in  each  case.  Tlie  corrosive  agent  may  lie  that 
to  whiili  (lie  material  is  intended  to  he  exposed 
during  actual  vise,  svich  as  atmospheric  air,  fresh 
or  sidf  water,  sewage,  or  industrial  liquors,  or  it 
may  he  an  artificial  solidion,  selected  with  the 
object  of  accelerating  the  test.  In  the  latter  case 
an  external  electromotive  force  is  sometimes 
applied. 

It  is  ditlicult  to  olitain  accurate  information 
in  this  way.  The  test  of  exposure  to  actual 
working  conditions  is  so  slow  as  frequently  to  be 
impracticalile.  whilst  most  forms  of  accelerated 
test  fail  to  indicate  in  any  satisfactory  way  the 
power  of  resistance  to  corrosion  in  actual  practice. 
For  exam])le,  the  relative  order  of  resistance  of 
different  s|)ecimens  of  steel  when  exposed  to 
atmospheric  influences  is  l>y  no  means  identical 
with  that  of  the  resistance  to  attack  l)y  dilute 
.sidphuric  acid,  and  a  determination  of  the  loss  of 
weight  under  the  latter  conditions  is  valueless. 
and  is  generally  recognised  as  being  so.  when 
it  is  de.sired  to  compare  steels  with  a  view  to  their 
use  in  external  work.  A  similar  statement  may 
he  made  in  regard  to  the  non-ferrous  metals  and 
alloys. 

Another  form  of  t^-st  consists  in  determining 
the  electromotive  force  which  is  developed  when 
the  specimen  of  metal  under  examination  is 
connected  with  a  standard  metal,  and  immersed 
in  a  suitable  electrolyte.  It  has  been  assumed 
that  an  arrangement  of  dilTerent  metals  in  an 
electro-chemical  series  in  this  way  will  indicate 
the  relative  order  of  resistance  to  corrosion, 
all  corrosion  being  regarded  as  electrolytic  in 
character.  This  test  has  proved  valueless  in 
practice.  The  effects  of  polarisaf  ion  are  so  complex 
that  it  is  almost  impossible  to  obtain  comparable 
results  with  different  specimens,  the  values  of  the 
electromotive  force  varying  greatly  with  time, 
whilst  even  the  vahies  obtained  when  some  kind 
of  equilibrium  appears  to  have  been  reached  l)ear 
little  or  no  relation  to  the  properties  observed  in 
practice. 

The  principal  defect  of  laljoratory  tests  of 
corrosion,  and  especially  of  accelerated  tests,  is 
their  neglect  to  take  into  account  the  mechanical 
factors  which  influence  the  process.  A  specimen 
of  metal  is  immersed  in  a  solution  or  exposed  to 
the  atmosphere,  .\fter  a  sufficient  length  of  time, 
the  specimen  is  withdrawn,  washed,  and  then 
brushed  or  scraped  uidil  an  apparently  clean 
surface  of  metal  is  again  exposed.  The  loss  of 
weight  is  then  regarded  as  representing  the  amount 
of  corrosion.  This  determination  is  sometimes 
supplemented  by  an  analysis  of  the  "  corrosion 
product."  under  which  are  included  the  salts 
dissolved  by  the  li(]uid.  the  flocculent  precipitate 
of  basic  salts  which  is  formed  when  the  electrolyte 
is  neutral,  and  any  adherent  crust,  either  of 
oxide  or  of  metal.  .Moreover,  when  the  alloy  is 
made  up  of  two  different  kinds  of  crystals,  ex- 
foliation is  sometimes  observed,  and  the  crystals 
which  are  thus  di.slodged  also  find  their  way  into 
the  "  corrosion  product."  An  analysis  of  such 
a  heterogeneous  mixture  throws  little  light  on 
the  pro<-ess  of  corrosion. 

Observation  of  corrosion  under  industrial 
conditions  makes  it  evident  that  tlie  mechanical 
properties  of  the  substances  formed  during  the 
process  exercise  an  important  influence  on  its 
velocity.  For  example,  iron  corrodes  much  more 
rapidly  in  ordinary  moist  air  than  cither  zinc  or 
aluminium,  a  fact  which  would  not  be  inferred 
from  the  relative  positions  of  the  three  metals 
in  the  electro-chenucal  series,  or  from  their 
behaviour  when  immersed  in  dilute  acids.  The 
ditTi-rence  is  due  to  the  fact  that  iron  forms  a 
porous  rust,  which  a<lmits  the  passage  of  ga.ses  and 


of  condensed  njoisture.  thus  facilitating  further 
corrosion,  whilst  both  zinc  and  ahwninium  form 
a  tough,  adherent  layer  of  basic  s.alls.  which  serves 
as  a  protective  varrush  and.  even  when  quite  thin, 
hinders  any  further  action  of  the  corrosive  sub- 
stances. This  factor,  which  is  left  out  of  considera- 
tion in  ordinary  accelerated  tests,  and  e\en  in 
prolonge<l  tests  in  which  only  the  loss  of  weight  is 
determined,  is  of  the  highest  importance. 

The  inlluenco  of  tin  on  the  corrosion  of  brass 
may  be  taken  in  illustration.  It  has  long  been 
known,  from  practical  experience,  that  the 
resistance  of  brass  to  corrosion  by  sea-water  is 
greatly  increased  by  the  presence  of  a  small 
quantity  of  tin  in  the  alloy,  and  the  stanrlard 
Admiralty  allov  for  condenser  tubes  consists  of 
70%  Cu,'2'J%  Zn,  and  1%  .Sn.  The  effect  of  tin 
cannot  he  accounted  for  on  electro-chemical 
grounds,  as  the  effect  on  the  solution-pressure  of 
the  zinc  must  be  very  small.  Experiments  by  the 
method  described  below,  however,  prove  that  the 
influence  of  the  tin  is  largely,  perhaps  entirely, 
mechanical.  Corrosion  liegins  in  the  usual  way, 
at  a  rate  dift'ering  little  from  that  of  a  similar 
alloy  containing  no  tin.  In  the  presence  of  a 
neutral  electrolyte,  a  part  of  the  dissolved  metals 
is  precipitated  in  the  form  of  a  basic  salt.  Copper 
and  zinc  are  converted  into  loose,  flocculent 
precipitates,  which  are  readily  detached  from 
the  surface  of  the  metal  Ijy  e\en  the  lightest 
washings  with  water.  The  tin,  on  the  other  hand, 
although  present  in  such  small  quantity,  forms 
a  tough,  adherent  layer  which,  even  when  very 
thin,  has  the  properties  of  an  impervious  varnish, 
and  can  only  be  detached  from  the  surface  with 
difficulty.  Lead,  which  also  exerts  a  protective 
influence  on  brass,  acts  in  a  similar  manner,  but  it 
is  found  that  a  larger  proportion  of  lead  is  necessary 
in  order  to  produce  a  favourable  effect,  a  small 
addition  being  insufficient  to  render  the  layer  of 
basic  salt  compact.  Iron,  on  the  other  hand,  is 
quite  without  protective  influence  on  lirass,  and 
indeed   accelerates  the  process  of   corrosion. 

The  elaborate  experiments  with  full-isized 
condenser  tubes,  conducted  by  Dr.  Bengough 
for  the  Corrosion  Committee  of  the  Institute  of 
Jletals,  have  shown  the  importance  of  solid  deposits 
in  aff'ecting  the  nature  and  extent  of  the  corrosion 
of  brass  by  sea  water.*  The  influence  of  solid 
particles  of  coke  or  other  foreign  matter  in  contact 
with  the  metal  is  still  under  discussion,  but  appears 
to  be  considerable. + 

It  has  seemed  worth  while  to  devise  a  method  of 
testing  metals  in  regard  to  their  power  of  resisting 
corrosion  which  should  be  rapid,  applicable  to 
small  specimens,  and  suitable  for  the  investigation 
of  the  influence  of  adherent  films,  alluded  to  above. 
In  the  case  of  alloys  composeil  of  two  or  more 
micrographic  constituents,  it  was  also  thought 
desirable  to  observe  the  relative  rate  of  corrosion 
of  those  constituents.  For  this  purpose  it  was 
decided  to  use  specimens  of  the  size  usually  adopted 
for  metallographic  examination,  having  a  polished 
surface  suitable  for  direct  observation  by  means  of 
the  microscope.  Further,  it  was  thought  advisable 
to  assist  and  regulate  the  corrosion  by  the  appli- 
cation of  an  external  electromotive  force.  Objec- 
tions have  been  urged  against  such  a  procedvu-e, 
on  the  ground  that  chemical  and  electrolytic 
corrosion  are  different  in  chai-acter,  but  '  the 
experiments  with  condenser  tubes,  alluded  to  below, 
have  clearly  shown  that  the  mechanism  of  the  two 
processes  is  identical,  whilst  the  conditions  of  a 
rapid  laboratory  test  cannot  be  fulfilled  without 
the  aid  of  an  applied  electromotive  force. 

•.Jonrn.  Inst.  Metala,  1911,  6,  28;  1913,  10,  13  (see  this  J, 
1911.  210  ;    I'll:!.  913). 

t  A.  IMiilip,  'V/W.,  1914.  12,  133,  and  (liscussion  (this  J.  1014, 
923). 
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The  method  adopted  in  a  series  of  experiments 
with  Mr.  S.  ^\'Tiyte*  consisted  in  supporting  a 
small  platinum  cathode  1  cm.  above  the  horizontal 
polished  surface  of  the  specimen  by  means  of  a 
Classen  stand  for  electrolytic  analysis.  A  con- 
taining cell  was  built  up  of  plasticine,  and  the 
electrolyte  was  then  introduced  by  means  of  a 
pipette.  The  external  electromotive  force  was 
supplied  by  two  dry  cells. 

The  method  has  now  been  improved  in  detail, 
and  a  special  apparatus,  of  the  form  shown  in 
the  figure,  is  now  used.  The  vertical  brass  rod  of  the 
stand  is  divided  into  two  parts,  insulated  from 
one  another  by  a  short  section  of  ebonite.  The 
lower  rod  carries  a  brass  plate,  A.  which  may  l)e 
clamped  at  any  height.  The  small  brass  block, 
B,  carries  a  pair  of  spring  clips  between  which  the 
specimen,  12-5  mm.  square,  is  held  with  the  polished 


horizontal  surface  upwards.  The  cathode 
is  a  piece  of  fine  platinum  gauze,  D,  10  mm. 
square,  firmly  attached  to  a  vertical  \vire  which 
passes  through  a  hole  in  the  arm,  C,  and  is  held  by 
a  screw.  This  arm  is  attached  to  a  sliding  plate, 
which  may  be  raised  and  lowered  by  a  rack,  E, 
and  pinion,  F.  A  scale,  G,  allows  the  height  to 
be  adjusted.  Tlie  specimen,  which  has  been  pre- 
pared as  if  for  microscopical  examination,  is 
carefully  freed  from  grease  and  placed  in  position. 
The  cathode  is  lowered  until  in  contact  with  the 
specimen  and  then  raised  5  mm.  A  wall  of 
plasticine  is  built  up  to  contain  the  electrolyte,  which 
is  usually  1  or  2  c.c.  of  a  5  %  solution  of  sodivim 
chloride.  The  two  binding  screws  are  connected 
with  the  source  of  current,  which  is  most  con- 
veniently a  storage  battery  provided  w'ith  a  dis- 
tributing board  and  measuring  instruments  for 
electrolytic  analysis.  Corrosion  is  then  allowed 
to  proceed  for  5,  10,  20,  or  60  minutes,  according 
to  circumstances.  The  wires  are  disconnected, 
and  the  electrolyte  is  rinsed  out  of  the  plasticine 
cell  into  a  beaker,  using  a  wash-bottle  ^vith  a  fine 
jet.  A  loose,  flocculent  precipitate  is  usually 
obtained.  Any  solid  deposit  adhering  to  the 
corroded  surface  so  loosely  that  it  is  detached  by 
light  rubbing  ^vith  the  finger  tip,  may  usually  be 
added  to  the  bulk,  but  a  firmly  adherent  deposit, 

♦  Journ.  Inst.  Metals,  1913,  10,  304:    1914,  11,  235:    Journk 
West  of  Scotland  Iron  and  Steel  Inst.,  19H   21,  176  (see  this  J 
1914,  358). 


requiring  the  use  of  a  wooden  chisel-edge  or  a 
knife-blade  to  detach  it,  should  be  collected,  it 
present,  for  separate  analysis. 

The  surface  of  the  corroded  metal  is  examined 
under  the  microscope  both  before  and  after  the 
removal  of  the  adherent  layer.  The  texture  of 
the  latter  is  thus  observed,  as  well  as  the  nature  of 
the  attack  on  the  metal,  and  the  comparative 
beha\-iour  of  different  micrographic  constituents, 
when  such  are  present  in  an  alloy.  The  analysis 
of  the  products  of  corrosion  is  performed  as  far 
as  possible  by  colorimetric  methods,  on  account 
of  the  very  small  quantity  of  each  element  to  be 
estimated,  amounting  in  many  cases  only  to 
a  fraction  of  a  milligram.  It  has  been  found 
possible  to  estimate  the  proportions  of  copper, 
zinc,  iron,  tin,  and  lead  with  a  satisfactory  degree 
of  accuracy,  and  there  will  probably  be  no  difficulty 
in  estimating  other  metals  in  a  similar  manner. 

A  useful  test  may  often  be  made  by  employing 
a  much  larger  quantity  of  solution,  such  as  100  c.c. 
For  this  purpose  the  apparatus  is  arranged  as 
above,  but  the  wall  of  plasticine  is  built  up  some- 
what higher,  and  provided  with  a  lip  at  one  corner 
by  which  the  liquid  may  overflow  into  a  recei^dng 
vessel.  The  solution  of  electrolyte  is  allowed 
to  drop  into  the  corrosion  cell  from  the  jet  of  a 
burette,  the  tap  of  which  has  been  previously 
adjusted  so  that  the  total  quantity  escapes  in  a 
fixed  time,  such  as  an  hour.  In  this  case,  the 
flocculent  precipitate  of  basic  salts  does  not 
settle,  but  is  continually  carried  over  into  the 
receiving  vessel,  and  the  surface  of  the  metal 
remains  clean,  except  when  an  adherent  layer  is 
formed.  Tliis  method  is  therefore  a  convenient 
one  for  determining  whether  such  a  protective 
layer  is  formed  or  not  during  the  corrosion  of  a 
given  alloy. 

Experiments  on  the  corrosion  of  brasses  of 
different  composition  have  led  to  the  following 
conclusions  : — • 

1.  Corrosionof  brasses  takes  place  by  dezincifica- 
tion.  Both  copper  and  zinc  are  removed  In 
solution,  but  the  ratio  of  zinc  to  copper  in  the 
solution  and  the  flocculent  precipitate  is  much 
higher  than  in  the  alloy. 

2.  The  fJ-alloys  are  ntuch  more  readily  attacked 
than  the  a-alloys,  and  the  preferential  removal 
of  zinc  is  much  more  strongly  marked  in  alloys 
of  the  former  class. 

3.  In  alloys  containing  both  the  a  and  the  ^ 
constituent,  the  latter  is  almost  completely 
corroded  before  the  former  is  attacked.  (The 
corrosion  of  this  class  of  alloys  is  now  being 
investigated  by  Mr.  Whyt«.) 

4.  A  layer  of  metal  is  left  below  the  corroded 
surface,  containing  much  less  zinc  than  the 
original  alloy,  and  having  an  open,  spongy  texture. 
In  the  case  of  yi-alloys.  this  layer  may  contain  as 
much  as  99-6 %  Cu.  "  It  is  sharply  defined  in  depth, 
that  is  to  say,  a  gradual  transition  from  unaltered 
to  completely  dezincified  brass  is  not  observed. 
This  is  true  of  a  as  well  as  of  /S-aUoys. 

5.  The  spongy  layer  readily  oxidises  under  the 
influence  of  atmospheric  or  dissolved  oxygen. 
The  layer  of  cuprous  oxide  which  is  often  observed 
on  the  corroded  surface  of  brass  tubes,  is  doubtless 
of  secondary  origin,  the  original  process  having 
been  one  of  dezincification. 

6.  The  removal  of  zinc  proceeds  at  first  along 
the  boundaries  of  crystal  grains,  and,  in  the  case  of 
a-brasses,  which  commonly  exhibit  twinning, 
along  the  dividing  planes  between  twin  crystals. 
Well-defined  etch-figures  are  frequently  seen  on 
the  surface  of  both  kinds  of  brasses  after  removal 
of  the  coppery  layer. 
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7.  The  presence  of  ii-on  in  solid  solution 
accelpratcs  corrosion,  whilst  that  of  tin  checks 
it  after  till'  process  has  contiiuicil  tor  a  very  short 
time.  This  clieck  is  nut  (hie  to  electrochemical 
causes,  but  to  the  mechanical  protection  aft'ortled 
by  a  tonsil,  adherent  layer  of  l)asic  salts,  con- 
taining tin.  Lead  in  small  quantities  is  w-ithout 
protective  effect,  but  with  2  "„  Pb  (in  the  ca.se  of  an 
n-l)rass)  a  protective  layer  of  basic  salts  is  formed, 
and  corrosion  is  s'-eatly  retarded,  in  spite  of  the 
fact  tliat  distinct  de/.iiicification  is  observed  at 
lirst  around  the  globules  of  lead  in  the  alloy. 

8.  The  process  of  corrosion  by  sea  and  other 
natnral  waters  is  of  essentially  the  same  ('liaracter 
as  that  of  electrolytically  stinmlated  (corrosion 
under  tlie  conditions  described  above.  This 
conclusion  has  been  confirmed  by  the  comparison 
of  laboratory  specimens  with  portions  cut  from 
tubes  and  plates  which  liave  become  corroded 
during  actual  use.  For  example,  a  condenser 
tube  whicli  liad  undergone  extensive  corrosion  by 
Manchester  Ship  Canal  water  was  exaniined.  The 
original  brass  had  contained  Ou  72-72%,  Zn 
2704 »o,  Fe  015%,  and  Pb  009%.  Along  the 
bottom  of  the  tube  a  Imnd  of  metal  had  been  almost 
completely  dezincifietl,  wliilst  at  a  somewhat 
liigher  level  the  layer  of  spongy  copper  extended 
only  partly  tlirougli  the  thickness.  Micro- 
scopical examination  showed  that  the  boundary 
between  copper  and  unaltered  brass  was  every- 
where perfectly  sharp,  witliout  any  intermediate 
layer  of  partly  dezincitied  alloy.  Moreover, 
the  removal  of  zinc  was  found  t«  have  proceeded 
l)y  way  of  crystal  bovmdaries  and  twinning  planes 
before  penetrating  into  the  interior  of  the  crystal 
grains. 

The  same  effects  could  be  reproduced  in  their 
smallest  tietails  by  means  of  electrically  stimulated 
corrosion  in  the  laboratory.  A  sound,  uncorroded 
section  of  the  same  condenser  tube  was  converted  ■ 
into  a  cell  by  closing  the  lower  end  with  plasticine.  , 
The  tube,  filled  with  sodium  chloride  solution, 
was  connected  so  as  to  become  the  anode,  a 
coiled  platinum  wire,  placed  centrally,  serving  as 
cathode.  .Vfter  the  current  had  passed  for  2-1  hovu-s, 
the  section  of  tube  was  dried,  sawn  through,  and 
examined  microscopically.  The  same  features 
were  observed,  a  completely  dezincified  layer, 
in  which  the  brass  was  now  represented  by  spongy 
copper,  separated  sharply  from  unaltered  brass, 
the  dividing  fine  running  along  boundaries  of 
crystal  grains  and  twin  lamelte.  Similar  results 
have  been  olitained  with  other  corroded  objects. 

When    making   an    examination   of   a   corroded 
tube,  it  is  necessary  to  fill  the  tulie  with  fusible    1 
metal    before   cutting   and   grinding,    in   order   to 
preserve  the  sharpness  of  the  edges,  and  to  prevent 
the  dislodgement  of  fragments  of  brittle  copper. 

Recently,  the  application  of  this  method  has 
been  extended  by  the  author  and  JMr.  II.  Ilyman 
to  the  bronzes  or  gun  metals,  the  experimental 
details  lieing  exactly  as  described  above.  The 
ordinary  gun  metals,  incUuling  the  well-known 
Admiralty  alloy,  are  composed  of  the  a-solid 
solution,  together  with  smaller  masses  of  the 
a^-eutectoid.  It  is  found  that  either  the  a-  or 
the  ^-constituent  may  be  attacked  the  more 
rapidly,  according  to  tlie  ditference  of  electro- 
lytic potential  employed.  Thus,  by  varying 
the  electromotive  force  applied  in  the  corrosion 
test,  the  etching  effect  may  be  reversetl.  Tliere 
is  in  this  ca.se  no  process  quite  similar  to  dezinciflca- 
tion,  and  the  formation  of  a  layer  of  metalhc 
copper  is  not  observed.  It  is  found,  however, 
that  the  layer  of  basic  salts  may  be  either  loose  or 
coherent,  according  to  the  conditions  of  the    test, 


and  that  in  the  latter  case  corrosion  may  be 
arrested  or  cliecked  after  a  certain  amount  of 
action  has  taken  place. 


Obituary. 


EUSTACE  CAREY. 

Eustace  Carey  was  horn  on  Miirch  12th,  ls:!5, 
and  was  educated  at  University  College  School, 
London,  and  at  the  Royal  School  of  Mines.  In 
the  year  1857,  he  went  to  Widnes  as 
chemist  in  the  works  of  Messrs.  Gaskell,  Deacon 
and  Co.,  and  in  1871  became  a  partner.  On  the 
formation  of  the  United  Alkali  Company  in 
1890,  in  which  Messrs.  Gaskell,  Deacon  and  Co. 
was  merged,  he  became  Secretary,  retaining 
that  position  until  January,  1914,  when  ill- 
health  compelled  him  to  retire.  The  credit  of 
having  rescued  the  I^eblanc  soda  process  from 
the  danger  of  annihilation  belongs  chiefly  to 
Eustace  Carey,  with  the  late  Henry  Deacon 
and  the  late  Dr.  Ferdinand  Hurter,  who  intro- 
duced improved  methods,  especially  as  regards 
the  production  of  chlorine  and  its  utilisation  in 
the  manufacture  of  bleaching  powder  and 
liquor,  and  clilorates.  He  was  one  of  the 
founders  of  this  Society,  and  it  was  he  who,  at 
the  meeting  in  Manchester  on  April  19tb,  1880, 
proposed  the  appointment  of  a  committee  to 
consider  the  formation  of  a  Society  for  the 
promotion  of  the  application  of  chemical 
science  to  manufactures ;  he  was  a  member  of 
the  first  Publication  Committee,  with  Ludwig 
Mond,  John  SpiUer,  Thomas  Tyrer,  G.  E.  Davis 
(Hon.  General  Sec),  and  H.  E.  Roscoe  (Presi- 
dent), and  continued  to  serve  on  that  Committee 
until  July,  1885.  He  was  Hon.  Northern 
Secretary  until  .July,  1883,  when  both  this 
office  and  that  of  IMetropolitan  Secretary  were 
abolished.  He  was  Chairman  of  the  Liverpool 
Section  from  1893  to  1894  and  again  from  1904 
to  1906  ;  he  also  served  on  the  Council  as  an 
Ordinarv  Member  from  1883  to  1885,  1886— 
1888,  and  1900 — 1903,  and  as  Vice-President 
from  1903—1900  and  1907 — 1910,  bemg  elected 
President  in  1906.  Ho  was  again  elected  to  the 
Council  in  1913,  and  remained  a  member  until 
his  death. 

He  was  the  author  of  several  important  and 
suggestive  conununications  to  this  Society, 
including  his  Presidential  Address  on  "  Technical 
Training  and  Manufacturing  Methods  "  (Bir- 
mingham), (this  J.,  1907,  791—797);  "Some 
Remarks  on  the  Working  of  the  Employers' 
Liabilitv  Act,  1880  "  (this  J.,  1883,  152—153)  ; 
"  The  Organisation  and  Management  of  a 
Chemical  Works  "  (tlus  J.,  1893,  901—906)  ; 
"  The  Invasion  of  the  Inventor  "  (this  J.,  1894, 
1024 — 1026)  ;  "  Chemical  Industries  in  the 
United  States  "  (this  J.,  1905,  3)  ;  "  Some 
Observations  on  the  Alkali  Works  Regulation 
Bill  "  (this  J.,  1902,  214)  ;  "  Exports  of  Heavy 
Chemicals  "  (this  J.,  1896,  322)  ;  "  Factory  and 
Workshops  Act  "  (this  J.,  1902,  214)  ;  "  Firing 
with  Coal-dust  "  (this  J.,  1905,  360). 

Mr.  Carey  died  at  his  residence,  Grassendale 
Park,  Liverpool,  on  March  3rd. 
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Corrosion  of  holler  txihpx.  Tatigkeitsber.  des  Kgl. 
ilaterialpriifungsamtes  zvi  Berlin-Lichterfelde 
fiir  das  Jalir  1913   14.    Chem.-Zeit..  1915.  39,  71. 

Many  cases  of  local  corrosion  of  Ijoiler  tubes  were 
found  to  lie  due  to  tbe  liberation  of  oxygen  bubl^Ies 
from  the  feed  water  :  tliese  adhere  to  the  walls 
of  the  tube  causing  oxidation,  and  the  oxygen 
from  fresli  feed  water  is  then  liberated  preferentially 
on  the  parts  roughened  by  oxidation,  thus 
accelerating  the  local  corrosion. — T.  C. 

Patents. 

Drying    machines.       J.    3IcL.    Cameron.    London. 
Eng.  Pat.   10.467.  Nov.  3.   1913. 

A  VERTICAL  cylindrical  casing  is  divided  into 
compartments  by  horizontal  partitions  having 
central  apertures  for  the  passage  of  a  vertical 
shaft,  and  one  or  more  radial  apertures  for  the 
passage  of  the  material  do\^^lwa^ds.  Movable 
partitions,  supported  from  and  rotated  by  the 
shaft  and  also  provided  with  one  or  more  radial 
apertures,  are  arranged  between  the  fixed  partitions 
Agitators  are  suspended  from  the  lower  side 
of  each  partition  in  such  a  way  that  they  agitate 
the  material  durmg  part  of  the  rotation  only. 
A  distributing  device  is  provided  at  the  top  of 
the  ca.sing  and  the  heated  air  or  gas  is  admitted 
at  several  levels. — W.  H.  C. 

Dryer  :      Centrifur/al .  F.     B.     Anderson. 

Assignor  to  C.  O.  and  A.  D.  Anderson.  Cleveland, 
Ohio.  L\.S.  Pat.  1.122.460,  Dec.  29.  1914. 
Date  of  appl.,  Sept.  25,  1911. 

The  material  to  lie  dried  is  fed  through  the  hopper, 
18,  and  is  deflected  by  means  of  the  devices,  20,  20, 
against  the  inner  surface  of  the  upper  part  of  the 


perforated,    conical    drum.     12,   which    is    rotated 
about   the   shaft,    9.     The   liquid   passes   through 


the  perforations  into  the  casing,  2,  and  is  dis- 
charged through  the  shoot,  6.  and  the  solid  matter 
gradually  travels  down  the  inner  surface  of  the 
drum  till  it  is  stopped  liy  the  inwardly  projecting 
flange.  21.  from  which  it  is  removed  by  the  scraper, 
24.— W.  H.  C. 

Drying    apparatus ;      Centrifugal .         C.     W. 

Howard,  Fort  Madison,  Iowa.  L'.S.  Pat. 
1.123.530,  Jan.  5,  1915.  Date  of  appl.,  Jan.  17, 
1914. 

Sex'ERAL-  drying  cylinders,  each  revolving  on  its 
own  axis,  are  mounted  upon  a  horizontal  frame 
so  that  they  can  be  rotated  around  its  central 
axis.  During  part  of  the  rotation  around 
the  axis  of  the  frame  the  motion  of  the  cylinders 
around  their  own  axes  is  arrested  to  allow  the 
solid  matter  to  be  discharged.  Means  are  provided 
to  fill  the  cylinders  and  to  collect  the  separated 
liquid  ^\lulst  they  are  lieing  i>otated. — W.  H.  C. 


W.  E.  Prindle.  Manitowoc, 
Jan.  26.  1915.   Date  of 


Dryer  ;    Rotary  — 

Wis.   U.S.  Pat.  1.126.07 
appl.,  Aug.  6,  1913. 

A  uotaky  drying  cylinder  is  diviiled  into  a  number 
of  segmental  compartments  by  radial  partitions, 
which  do  not  extend  to  the  axis,  thus  leaving  a 
central  passage,  into  which  the  compartments 
open.  At  one  end  the  cylinder  is  provided  with  a 
feeding  device  and  connected  with  a  fiu-nace  to 
supply  hot  gases,  whilst  at  the  other  end  it  com- 
municates with  an  expansion  chamber,  provided 
with  baffles  and  with  an  outlet  for  the  dried 
material  and  connected  with  a  fan,  which  draws 
the  hot  gases  through  the  dryer. — W.  H.  C. 

Drying   machine  ;     Aufomatically-acting   horizonta! 

.      T.   Suzuki,    Tokyo.   Japan.      V.S.   Pat- 

1.126.587,  Jan.  26.  1915.  Date  of  appl.,  Sept.  2, 
1913. 

A  CYLIXDRICAL  drying  chamber  is  connected  with 
an  air-supply  chamber  at  one  end  and  an  exhaust 
chamber  at  the  other.  A  rotary  stirring  member 
comprising  a  number  of  spaced  bars,  carrying 
scoops  arranged  spirally,  is  mounted  in  the  drying 
chamber,  and  fingers  projecting  from  the  bars 
engage  with  a  valve  in  the  bottom  of  a  feed  hopper 
carried  by  the  drying  chamber,  so  as  to  cause 
intermittent  flow  of  the  material  from  the  hopper 
into  the  drying  chamber  The  drying  chamber 
is  heated  by  a  furnace  beneath  it.  and  air  heated  in 
a  conduit  passing  through  the  furnace  is  led  to  the 
air  supply  chamVier  ami  dra«  n  througli  the  drying 
chamber  by  a  fan  in  the  exhaust  chamtier. — B.  X. 

Raising     or    forcing     tcater    and    other     liquids    ; 

Apparatus  for .      F.    O.    de   H^Tnel.    M.    C. 

Shiner.  J.  T.  Hives,  and  A.  L.  Matlock.  San 
Antonio.  Tex..  U.S.A.  Eng.  Pat.  23.476.  Oct.  10, 
1913. 

The  pump  consists  of  two  chamliers.  B.  which  dip 
into  the  liquid  and  are  pro\-ided  with  inlet  flap- 
vnlves.  b,  and  with  non-return,  delivery  flap  valves, 
c,  in  the  rising  mains,  C.  The  chambers  are  con- 
nected above  Ijy  pipes,  «,  with  the  opposite  ends  of 
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tlie  air  cylinder,  A.  As  the  piston,  A',  wliidi  is 
connected  to  a  suitable  <lrivinK  nieclianisni, 
reciprocates,  a  vacmiui  is  produced  in  one  of  the 


chambers,  B,  whereby  water  is  di'nwn  in,  whilst 
pressure  is  produced  in  the  other  clianiber,  forcing 
the  water  into  the  rising  main.  When  the  piston 
approaches  the  end  of  the  stroke,  the  pressure  on 
each  side  of  it  is  equalised  by  tlie  by-passes.  F,  F. 
A  regulated  quantity  of  air  is  allowed  to  enter  the 
cylinder  through  the  cock,  E,  and  the  valve,  V, 
to  replace  loss. — W.  H.  C. 


Pump  for   corrosive   liquids.      A.    Ferraris,    Turin, 
Italy.     Eng.   Pat.  4482,  Feb.  20,   1914. 

The  pump  consists  of  a  cylinder,  c,  a  piston,  6, 
an  intermediate  chamber,  d,  rfi,  and  a  valve 
chamber,  e.     The  cylinder  and  the  upper  part  of 


the  intermediate  chamber  contain  ,an  inert  liquid, 
e.g..  va.sfline  oil,  to  serve  as  a  medium  for  trans- 
mitting the  action  of  the  plunger  to  the  corrosive 
liquid,  which  fills  the  valve  chamber  and  the 
lower  part  of  the  intermediate  chamber  up  to  the 
level,  o.  The  corrosive  li(iui<l  enters  through  the 
valve.  ;/,  is  forced  into  the  air  chamber,  i.  thro\igh 
the  valve.  /»,  and  is  discharged  thro\igh  the  rising 


main  coimected  at  j«.  Those  parts  of  the  pump 
that  come  in  contact  with  the  corrosive  liquid  are 
made  of  suitable  resistant  materials. — W.  H.  C. 


Separnlio)!  of  saliit  .'Hili.sltiiH-c.t  frum  liquids;  Method 
nfdiid  7ne(iiis  for  Of  eciilrifu(/iil  — — .  J.  Ilugho.s, 
London,  W.  ().  Travis.  Hampton.  :Middlesex, 
and  R.  A.  .Sturgeon,  Llangollen.  N.  Wales. 
Eng.  Pat.  24,0;{8,  Oct.  2:i,   V.)V.i. 

The  pressure  prochu-cd  in  lic(iiids  when  subjected 
to  centrifugal  force  is  uUliscd  lo  consolidate  and 
eject  the  separated  solid  niat(<T.  The  drum  of  the 
centrifugal  machine  is  providc^d  with  a  piston, 
which  can  mo\  e  axially  with  respect  to  the  drum. 
On  starting  the  machine  the  pressure  of  the  liquid 
fed  into  the  drum,  causes  the  piston  to  move  down- 
wards and  leave  a  space  for  the  liquid.  The  solid 
matter  collects  on  the  itmer  side  of  the  drum,  and 
the  liquid  is  discharged  through  openings  in  the 
cover.  When  sufficient  solid  uKitler  has  accumu- 
lated, the  supply  of  liquid  is  cut  olY  and  liquid  is 
admitted  below  the  piston.  This  causes  the  piston 
to  move  towards  the  cover  and  compress  and 
consolidate  the  solids.  Finally  the  cover,  which  is 
normally  kept  closed  by  centrifugal  weights,  is 
lifted  slightly  by  projections  on  tlie  piston,  and  the 
solids  are  ejected  between  the  upper  edge  of  the 
drum  and  the  cover.  The  liquid  below  the  piston 
is  then  discharged  and  the  process  repeated.  The 
joint  between  the  piston  and  the  drmn  is  made  by  a 
split  ring.  The  liquid  aduuttcd  Ijelowthe  piston 
maj-  be  the  same  as  that  being  treated,  in  which 
case  the  machine  is  double  acting.  In  an  alterna- 
tive form  the  drum  is  movable  axially  and  the 
piston  fixed. — W.  H.  C. 


Separators  ;      Centrifugal  - 


.J.  Bromet,  F. 
Thorman,  and  II.  C.  VVood,  Tadcaster.  Eng.  Pat. 
1712.  Jan.  22.  1914. 

The  basket  of  the  separator  consists  of  an  upper 
cylindrical  and  a  lower  conical  portion,  separated 
by  a  partition  but  conununicating  at  the 
periphery.  A  helical  scnaper,  mounted  on  an 
inner  drum,  and  rotated  on  a  sleeve  carried 
on  the  main  shaft  at  a  different  speed  to  the 
basket,  serves  to  detach  the  solid  matter  and 
discharge  it  ioto  the  lo\ver  chamber,  from  which 
it  is  removed  by  an  adjustable  scraper  entering 
through  a  central  discharge  opening. — W.  H.  C. 

Separating  fieavi/  particles  floating  in  a   tiquid  or 

gas  ;   Centrifuqal  devices  for .    J.  H.  Fedeler, 

•  New  York.      Eng    Pat.   .1621,   March  5,    1914. 
Under  Int.  Conv.,  .March  1."),  1913. 

The  gas  is  passed  longitudinally  (lirough  a  drum 
fixed  within  a  casing.  A  central  shaft  extending 
through  the  drum  and  casing  carries  curved 
blades,  the  rotation  of  which  imparts  a  centrifugal 
motion  to  the  gas  ;  th(,'  heavy  suspended  particles 
are  thrown  to  the  periphery  of  the  drum,  and  pass 
through  small  openings  into  the  outer  casing. 

— W.  H.  C. 


Purifying  gaseous  fluids  hi/  means  of  a  centrifugal 
fun    or    centrifugal   comjiressor  ;     Apparatus  for 

.     Soc.  d'Kxploitation  des  Appareils  Hateau, 

Paris.     Eng.  P.at.  i:i.9:!0.  .Tune  9,  1914.     Under 
Int.  Conv..'^  June  11,  191:!. 

The  gas  is  passed  through  a  fan  and.  leaving  with 
a  high  tangential  velocity,  passes  through  a  whirling 
<l!amber  into  and  tbro\igh  a  turbine  provided  with 
fixed  vanes  and  moving  rotor  bla<les,  so  arranged 
that  the  gas  travels  through  the  turbine  in  a 
radial  direction.  The  rotors  of  the  turliine  are 
mounted  on  a  shaft,  which  is  independent  of  the 
fan  shaft.  (See  also  Eng.  Pat.  22,131  of  1901  ; 
this  J.,  1902.  1322.)— W.  II.  C. 


264 


Ci.  L— GENERAL  PLANT;    MACHINERY. 


[Har.  31,  1915. 


Separating  solid  substances  from  liquids  ;    Centri- 
fugal machine  for .      G.   Jahn,  Arnswalde, 

Germany.     U.S.  Pat.  1,124,907,  Jan.  12,  1915. 

Date  of  appl.,  April  23,  1014. 

The  material  is  fed    through    the    aperture,   A, 

into  the  rotating  coniral  drum,  B,  closed  at  one 

end  by  a  diaphragm,  H.     The  separated  material 


is  discharged  tlirough  openings  at  the  periphery 
of  the  diaphi'agm  into  the  outlet  conduits,  E. 
The  latter  are  provided  with  conveyors  and  carry 
telescopic  outlet  pipes,  connected,  by  means  of 
rods,  with  a  sleeve  on  the  shaft  so  that  they 
may  be  moved  whilst  the  drum  is  rotating. — W.H.C. 


CUtrifier   for    liquids  ;     Centrifugal  - 


QcO 


F.    P. 

Mason,  New  York.   U.S.  Pat.  1,126,247,  Jan.  26, 
1915.     Date  of  appl.,  April  25,  1914. 

The  Uquid  is  fed  into  the  central  tube  of  a  rotary 
bowl  and  is  forced  to  pass  first  towards  the 
periphery,  and  then  in  the  reverse  direction 
through  a  number  of  concentric  perforated 
cylinders,  situated  %^-ithin  and  rotated  with  the 
bowl.  The  perforations  in  adjacent  cylinders  are 
staggered  with  respect  to  one  another,  but  those  of 
alternate  cyhnders  are  in  the  same  radial  plane. 
The  clarified  liquid  is  discharged  from  the  inner- 
most cylinder. — W.  H.  C. 

Mixing  machines.  E.  C.  R.  Marks,  London.  From 
Landers,  Frar^-,  and  Clark.  New  Britain,  Conn., 
U.S.A.    Eng.  Pat.  16,753,  July  14,  1914. 

The  agitator,  33,  curved  to  suit  the  curved 
bottom  of  the  vessel,  b,  is  mounted  on  the  shaft,  22, 
which  is  supported  by  the  collar,  23,  in  the  sleeve, 


round  the  vessel  and  at  the  same  time  rotated  on 
its  own  axis.  The  collar,  20,  and  the  disc,  14,  are 
both  rotated  by  the  wheel,  10.— W.  H.  C. 

Paint    and    the    like    dipping     tanks ;     Fluid-tight 

joints  for  shafts  and  the  like  of  agitators  of . 

Wilkimon,  Heywood  and  Clark.'Ltd.,  F.  G.  Kidd, 
and  W.  McLaughlin,  Loudon.  Eng.  Pat.  27,111, 
Nov.  25,  1913. 

A  FLANGED  sleeve  fitted  on  the  agitator  shaft  is 
pressed  by  springs  or  the  like  against  the  surface 
of  the  side  of  the  tank  through  which  the  shaft 
and  sleeve  pass,  so  that  the  flange  makes  a 
rubbing,  fluid-tight  joint  therewith. — W.  H.  C. 

Crushing,  pulverising,  or  disintegrating  machines. 
B.  Emmott,  Buriiley.  Eng.  Pat.  2759,  Feb.  3, 
1914. 

In  apparatus  in  which  revolving  beaters  or 
hammers  enter  the  spaces  in  curved  grids  forming 
the  lower  portion  of  the  grinding  chamber,  curved 
grids,  or  plates,  or  bars  are  also  provided  in  part 
of  the  upper  portion  of  the  chamber.  These  plates 
have  rows  of  teeth  or  projections  between  which 
the  beaters  pass.     The  teeth  in  adjacent  rows  are 

-W.H.C. 


Triturating  device.  F.  K.  Hoover  and  A.  .1.  Mason, 
Chicago.  111.  U.S.  Pat.  1,124,442,  Jan.  12,  1915. 
Date  of  appl.,  June  9,  1911. 

Overlapping  rings  are  supported  by  "  spiders  " 
one  above  the  other,  from  a  central  shaft,  and 
have  beater  arms  projecting  towards  the  shaft ; 


20,  and  rotated  with  it.  The  upper  end  of  the 
shaft  is  fitted  eccentrically  into  the  disc,  11,  so 
that'as  the  latter  is  rotated  the  agitator  is  swung 


alternate  rings  ax-e  rotated.  The  material  to  be 
treated  is  fed  into  the  top  of  the  hollow  space 
enclosed  by  the  rings  and  passes  downwards, 
to  a  supporting  plate  below,  from  which  it  is 
discharged  by  a  scraper. — W.  H.  C. 

Filter  presses.   C.  J.  Grace.  Truro.   Eng.  Pat.  3212, 
Feb.  6,  1914. 

Subsidiary  inner  frames  of  light  construction  are 
fitted  into  the  ordinary  hea^T  frames  and  can  be 
lifted  out  with  the  cake  when  the  press  is  dis- 
charged. A  current  of  electricity  may  be  passed 
through  resistance  wires  stretched  across  the 
subsidiary  frames  to  dry  the  cake  before  dis- 
charge.— W.  II.  C 

Filtering  pan.  W.  E.  Trent,  Reno,  Nev.  U.S.  Pat. 
1,125.769,  Jan.  19,  1915.  Date  of  appl.,  June  7, 
1913. 

Several  pans,  spaced  apart  and  connected 
together,  are  arranged  one  above  the  other  and 


Vol.  XXXIV.,  No.  6.] 


Cu  IlA.— FUEL;  UAS;  MINERAL  OILS  AND  WAXES. 


265 


are  all  supported  by  hollow  trunnions.  Each  pan 
contains  a  flltor  frame  covered  with  filtering 
niuiliiiin.  .111(1  tlie  interior  of  each  filter  frame  is 
connecteil  with  a  vacuum  pump  througli  one  of 
the  hollow  trunnions.  Each  pan  has  a  distriliuting 
trough  and  a  supply  pipe  from  a  common  main  for 
supplyins  the  material  to  he  filtered,  and  also  a 
pijie  for  the  supply  of  water  under  pressure  to 
wash  out  tlie  solid  deposit. — \V.  II.  (". 

DhtiUinij  a  ijrenl  quantiiy  of  a   liquid   in  a  small 

space:     Apparatus  for .      Naamlooze   Veii- 

noot-schap  .Maal.schappij  Destillator,  and  H. 
Middell>eek.  Rijswijk,  Netherlands.  Eng.  Pat. 
4(585,  Eel..  2:i.  li)l  I. 

Thk  liquid  is  sprayed  from  a  ring-shaped  per- 
forated tube,  fixed  in  the  upper  part  of  the  dis- 
tilling chamber,  at  such  an  .ingle  (hat  the  spray 
strikes  the  wall  of  the  vessel  ol>liquely  and  is 
diverted  into  the  body  of  liquiil.  leaving  the 
central  space  through  which  the  vapour  rises 
free  from  spray. — W.  H.  C. 


Evaporating  apparatus.  C.  W.  Zastro«',  Wood's 
Hole,  Mass.  U.S  Pat.  1,124,096,  Jan.  5,  1915. 
Date  of  appl.,  July  31,  1911. 

An  evaporating  chamber  is  provided  with  a  series 
of  perforated  baffles  supported  on  angle  rings 
fixed  to  the  interior  of  the  casing.  The  baffles  can 
move  up  and  down  between  the  limits  of  the  angle 
rings,  and  the  perforations  in  successive  baffles 
form  a  staggered  series  of  openings.  The  liquid 
is  heated  by  steam  passing  downwards  through  a 
number  of  vertical  coils. — -W.  H.  C. 


Evaporation;     Process    of - 


E.  B.  Hobnes, 
Woodbury,  N.J.,  As.signor  to  E.  I.  du  Pont  de 
Nemours  Powder  Co..  Wilmington,  Del.  U.S. 
Pat.  l,12(i,471.  Jan.  20,  1915.  Date  of  appl., 
Jan.  14.  1914. 

Liquids  which  tend  to  become  acid  during  evapor- 
ation are  evaporated  in  the  presence  of  freshly- 
precipitated  aluminium  hydroxide. — W.  P.  S. 


Vacuum-pan.  C.  P.  Grimwood,  New  York.  U.S. 
Pat.  1,126,757,  Feb.  2,  1915.  Date  of  appl., 
March  30,  1914. 

The  pan  is  divided  into  compartments  the  sides  of 
which  are  closed  by  hollow  transverse  partitions 
provided  with  superposed  horizontal  passages. 
The  heating  medium  is  supphed  to  the  horizontal 

gassages  through  valved  pipes  connecting  them  in 
orizontal  sets. — W.  H.  C. 


Evaporator.  L.  M.  and  McK.  Jennings,  Star,  Va. 
U.S.  Pat.  1,126,767,  Eeb.  2,  1915.  Date  of  appl., 
March  12,  1914. 

An  evaporating  pan  is  provided  with  a  scum 
discharge  trough  formed  on  one  side  between  the 
upturned  bottom  of  the  pan  and  the  side  wall. 
Means  are  provided  for  producing  in  the  liquid 
.surface  currents  flowing  towards  the  scum  dis- 
charge trough. — W.  H.  C. 

FurntMea ;   Process  of  forming   and  repairing   the 

linings  of .    A.  .Schwarz,  Assignor  to  Ne* 

York  Cement  Gun  Co.,  New  York.  U.S.  Pat. 
1,12.5,741,  Jan.  19,  1915.  Date  of  appl.,  March  3, 
1913. 

Finely  divided  refractory  material  is  projected 
on  to  the  furnace  waU,  which  is  maintained  at 
fluxing  temperature  at  the  point  where  the  m.iterial 
is  being  applied. — W.  H.  C. 


Liquids;  Apparatus-for impregnating toilh gases 

[carbon  dioxide].  J.  F.  Wittemann,  Lakewood, 
N.J.,  and  H.  W.  Wittemann,  Brooklyn.  N.Y., 
Assignors  to  .Vmaranth  Machinery  and  Supply 
Works.  Inc.,  New  York.  U.S.  Pat.  1.128,204, 
Feb.  i),  1915.    Date  of  appl.,  .Tuly  13,  191  1. 

A  carbonating  vei3.sel  is  provided  with  an  inlet 
neck  controlled  by  an  automatically  operated 
valve.  A  liquid-supply  conduit  leads  to  and 
siirrounds  the  lower  part  of  the  neck,  and  a  closed 
transparent  chamber,  coimecteil  at  its  lower  end 
with  the  end  of  the  li(iuid-supi)ly  conduit,  sur- 
rounds the  upper  pari  of  the  neck  and  the  valve  ; 
a  vent  is  provided  on  tliis  trnnsi.arent  chanilier, 
and  a  gas-suppiv  pipe  extends  through  it  into  the 
neck.— J.  F.  B. 

Desiccation  and  collection  of  substances  in  a  finely- 
divided  condition.  I.  S.  INIerrell  and  Merrell- 
Soule  Co.,  Syracuse,  N.Y.,  U.S..\.  Eng.  Pat. 
4707,  Feb.  24,  1914. 

See  Fr.  Pat.  468,859  of  1914  ;  this  J.,  1914,  1024. 


Ha.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Nitrogen  in  coal  and  coke  ;  Nature  of  compounds  of 
.     E.   Terres.     Chem.-Zeit.,    1915,   39,  73. 

Glycocolt^,  asparagine,  albumin,  glue,  pyridine, 
azobenzene,  hydrazobenzene,  acetonitrile,  phenyl- 
isocyanate,  and  nitrobenzene  were  subjected  to 
destructive  distillation  under  conditions  similar  to 
those  ol^taining  in  coal  distillation :  only  those 
substances  containing  an  amino  group  or  substi- 
tuted amino  group  yielded  ammonia,  hence  the 
substance  in  coal  which  yields  ammonia  on  dry 
distillation  is  probably  of  an  albuminous  nature. 
Extracts  of  coal  with  organic  solvents  contained 
more  nitrogen  than  the  insoluble  residue,  but  the 
presence  of  amino  groups  in  the  extracts  could 
not  be  proved.  Coke  when  treated  with  steam 
at  high  temperatures  jielded  over  89%  of  its 
nitrogen  as  ammonia  when  precautions  were 
taken  to  prevent  decomposition  of  the  latter, 
agreeing  with  the  assiimption  of  Rau  and  Christie 
that  the  nitrogen  of  coke  is  jiresent  as  a  nitride  of 
carbon. — T.  C. 


Nitrogen  in  coal  ;  A  comparison  of  various  modifica- 
tions   of   the    Kjeldahl   method   icilh    the    Dumas 

method  of  determining .icith  notes  on  errors 

in  the  Dumas  method  due  to  nitrogen  evolved  from 
the  copper  oxide.  A.  C.  Field  ner  and  C.  A.  Taylor. 
J.  Ind.  Eng.  Chem.,  1915,  7,  100—112. 
COMP.^RATIVE  deternunations  were  made  with 
eight  different  samples  (seven  coals  and  one  lignite) 
containing  from  0-8  to  1-8%  N.  The  highest  and 
most  concordant  results  were  otjtained  by  the 
combined  Kjeldahl-Guiming  method,  using  both 
mercury  and  potassiimi  sulphate,  as  proposed  by 
Dyer  (this  J.,  1895,  604).  The  quantity  of  potas- 
sium sulphate  .sho\dd  be  from  7  to  15  grms.  per 
30  c.c.  of  s\dphuric  acid  :  with  larger  amounts 
losses  of  nitrogen  may  occur  (compare  this  J., 
1912.  361  ;  1013,  215).  Mercury  was  more 
effective  th.an  copper  sulphate  as  a  catalyst,  and 
potassium  sulphate  was  siiperior  to  phosphorus 
pentoxide  for  raising  the  boiUng  point  of  the 
mixture.  With  the  official  (U.S.A.)  Gunning 
method  the  results  were  02 — 0-3%  too  low,  even 
after  digesting  for  4  hours.  In  all  modifications 
of  the  kjeldahl  method  it  was  necessarj'  to  digest 
for    about    2    hours    after    the    mixture    became 
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colourless  to  secure  maxiniuni  results  with  coal. 
With  the  Dumas  method  the  greatest  difference 
in  the  average  values  was  01%  and  the  mean 
difference  was  005  "q.  Errors  due  to  nitrogen 
present  in  the  copper  oxide  may  l)e  minimised  by 
using  "  «ire-fonn  "  oxide  pulverised  to  pass  a  40- 
mesh  and  be  retained  by  a  100-mesh  screen, 
heating  it  for  several  hours  in  vacuo,  and  cooling 
in  an  atmosphere  of  carbon  dioxide. — A.  S. 

Firedamp  icsirrs.     E.  Beckmann  and  C.   Steglich. 
Chem.-Zeit.,    1915,    39,  3—0. 

A  siJtPLE  test  for  methane  consists  in  drawing 
mine-air  into  a  cylindrical  container  and  sparking 
with  a  cerium-iron  igniter ;  air  containing  from 
7  to  10-3  °o  of  methane  is  thus  ignited  and  the 
residting  rise  of  pressure  is  indicated  )iy  a  gauge. 
A  more  accurate  tester  consists  of  a  brass  or  nickol 
cylinder  which  communicates  with  a  mercury 
manometer  :  the  mine-air  is  drawn  into  the  vessel 
by  a  pump  and  is  then  ignited  l)y  a  platinum  spiral 
heated  to  Ijright  redness  by  an  electric  current. 
The  carbon  dioxide  and  water  formed  by  the 
combustion  of  methane,  etc..  are  absorbed  by 
stick  potassium  hydroxide,  which  is  left  in  the 
vessel  for  a  large  number  of  tests.  When  the 
temperature  has  again  become  normal  the  change 
in  pressure  is  read  off  on  the  manometer.  About 
100  grms.  of  potassium  hydroxide  is  placed  in  the 
vessel,  which  will  then  hold  140  c.c.  of  the  air- 
sample.  The  heating  current  for  tlie  platinum 
spiral  is  cut  oft"  automatically  after  2  minutes,  and 
a  safety  device  makes  it  impossible  to  pass  the 
current  whUe  there  is  communication  between  the 
inside  of  the  vessel  and  th§  outer  air.  As  little 
as  0-5  °u  of  methane  is  plainly  indicated.  Various 
forms,  porta! 'le  and  stationary,  \vith  and  without 
automatic  alarms,  etc.,  are  descrilied.  With  10% 
of  methane  a  maximum  diminution  of  pressure  is 
given  :  20  "o  gives  a  slight  positive  pressure,  and 
this  attains  a  maximimi  with  40  °o-  In  doubtful 
cases  a  little  pure  air  is  admitted  and  the  test 
repeated. — T.  St. 


Gas  flames  :    Observations  oyi 


Haber.  Deuts. 
Phvsik.  Ges.,  July  24,  1914.  Chem.-Zeit..  1914. 
38,  1113. 

ANALYSES  have  shown  that  the  composition  of  the 
gases  at  the  tip  of  a  flame  differs  from  that  of  the 
gases  at  the  edge.  A  .separation  takes  place 
within  the  inner  cone,  the  heavier  constituents 
passing  to  the  tip,  and  the  lighter  to  the  edges  of 
the  flame.  This  separation  is  not  due  to  the 
current  of  the  gases,  but  is  a  function  of  the  flame. 

~  A.  M. 


Benzol  in  yas  ;   Determination  of  - 


.  A.  Krieger. 
J.  Gasbeleucht.,  Feb.  0.  1915,  61.  J.  Gas  Lighting. 
1915.   129,  450. 

Mo.ST  of  the  methods  available  for  determining 
benzol  in  gas  are  more  suitable  for  coal  gas  than 
coke-oven  gas,  which  contains  considerably  less 
benzol.  .  The  author  has  modified  Jliiller's 
method  of  wasliing  the  gas  with  cooled  paraffin 
oil.  and  by  using  an  improved  absorption  apparatus 
has  made  the  method  available  for  coke-oven  gas. 
The  gas  is  passed  for  eight  hours  at  the  rate  of 
about  40  litres  per  hour  thi'ough  a  washing  oil 
contained  in  two  cylinders  (50  c.c.  in  each), 
maintained  at  — IS"  C.  The  cylinders  are  9  ins. 
high  and  2  ins.  diam..  and  the  gas  is  introduced 
tlirough  a  tube  ending  in  a  perforated  hood. 
The  outlet  tube  fits  in  a  tulie.  similar  to  a  test- 
tube,  filled  with  glass  beads  and  extending  down- 
wards inside  the  cylinder  ;  this  tube  has  a  small 
hole  in  the  bottom,  and  a  rmg  of  holes  about  J  in. 
above  the  liottom.  The  cylinder  is  weiglied 
before  and  after  the  absorption,  and  it  is  claimed 


that  the  benzol  is  absorbed  practically  quantita- 
tively. The  most  suitable  washing  oil  is  one  wliich 
does  not  ^ield  more  than  10  °o  of  distillate  below 
200°  C.  nor  less  than  90 "o  below  300"  C.  The  best 
tar  oil  tor  washing  purposes  is  one  which  distils 
between  240°  and  200°  C.  It  is  not  necessary  to 
use  paraffin  oil  for  the  purpose,  although  its 
fi'eedom  from  colour  is  an  advantage. — E.  R.  A. 

Benzol,  alcohol,  and  tnixtures  of  these  liquids  with 
petrol  as  fuels  for  internal  combustion  em/ines. 
W.  Watson,  C.  W.  Frost.  W.  C.  Lloyd.  F.  W. 
Richards.  W.  J.  Stern,  H.  Shaw,  and  J.  Wilson. 
Inst.  Automobile  Eng.,  Dec,  1914.  [Separate 
copy.]     20  pages. 

The  question  of  carburation.  particularly  when 
starting,  and  in  cold  weather,  with  fuels  such  as 
benzol,  alcohol,  and  some  of  the  heavier  brands 
of  petrol,  is  of  great  importance,  and  tests  have 
been  caiTied  out  comparable  with  those  of  petrol, 
the  results  of  which  have  been  published  (Proc. 
Inst.  Automob.  Eng.,  7,  35). 

Benzol.  The  benzol  used  was  similar  in  charac- 
ter to  two  samples  purchased  at  different  garages, 
and  became  practically  solid  at  — 12°  C.  :  the  first 
indications  of  crystallisation  occurred  at  — 4°  C.  The 
crystals  at  once  sink  in  the  liquid,  and  risk  of  choking 
the  jet  of  the  carburettor,  as  well  as  that  of  imped- 
ing the  flow  of  liquid,  is  incurred.  Even  if  crystals 
do  not  separate,  the  viscosity  of  the  liquid  at  low 
temperatures  may  be  sufficiently  increased  to 
influence  the  supply  of  fuel.  The  viscosity  of  benzol 
increases  at  a  greater  rate  than  that  of  petrol, 
and  in  cold  weather  it  is  important  to  heat  the  jet 
of  the  carburettor,  or  any  constriction  in  the  fuel- 
supply  service.  A  mixture  of  one  part  of  petrol 
to  tliree  parts  of  benzol  starts  depositing  at  — 14°  C, 
whilst  a  mixture  of  equal  volumes  of  these  liquids 
gives  no  depo.sit  at  — 21°  C.  It  would  be  advan- 
tageous always  to  mix  30  °o  of  petrol  with  benzol. 
The  knocking  produced  at  low  engine  speeds  when 
petrol  is  used  as  fuel  is  not  observed  with  benzol. 
This  appears  to  be  due  to  the  fact  that  the  critical 
temperature  above  which  the  charge  fires  m  a 
way  resembling  detonation  rather  than  inflamma- 
tion, is  much  lower  for  petrol.  Benzol  added  to 
petrol  causes  a  marked  increase  in  the  critical 
temperature,  and  an  engine  which  knocks  badly 
with  pure  petrol  runs  quite  smoothly  with  a 
mixtiu'e  of  equal  parts  of  benzol  and  petrol.  When 
using  less  than  twelve  parts  of  air  to  one  of  Ijenzol 
by  weight  the  deposit  of  carbon  in  the  engine  is 
excessive,  and  the  efficiency  is  greatly  impaired. 
If  the  mixture  is  so  adjusted  that  practically  no 
carbon  monoxide  is  found  in  the  exhausi  gases,  the 
carbon  deposit  is  no  worse  than  with  petrol. 

Alcohol.  Experiments  were  made  with  ordinary 
methylated  spirit  ui  a  jet  carburettor,  a  larger  jet 
being  used  than  in  the  case  of  benzol  and  petrol ; 
it  was  also  fount?  necessary  to  supply  additional 
heat  to  the  carburettor,  which  was  done  by  passing 
a  current  through  a  wu'e  wound  round  the  pipe 
leading  from  the  jet  to  the  throttle.  This  was  not 
altogether  sufficient,  and  owing  to  the  irregular 
vaporisation  of  the  fuel,  irregular  exhaust  gas 
measurements  were  obtained.  The  mean  effective 
pressures  obtained  with  alcohol  were  slightly 
higher  than  those  obtained  with  cither  petrol  or 
benzol,  and  increased  morei-apidly  withthestrength 
of  the  mixture  than  in  the  cases  of  the  other  fuels. 
When  using  the  strongest  mixture,  six  parts  of 
air  to  one  of  alcohol,  the  mean  effective  pressure 
was  still  increasing  with  the  strength  of  the 
mixture,  and  t)°o  ('O  was  found  in  the  exhaust 
gases.  Obviously  this  means  that  maximum 
power  can  only  be  attained  by  appreciable  loss 
due  to  incomplete  combustion. 

Jlaximum  thermal  etticiency,  as  also  that  at 
complete  combustion,  increases  slightly  from  petrol 
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to  benzol  iiiul  l)i'nzol  to  alcohol,  ami  the  tempera- 
tiiivs  attaiiu'il  with  the  throe  fuels  do  not  tlilTer 
much,  though  those  with  alcohol  are  a  little 
lower  tlian  tiie  othei's.  which  may  account  for  the 
slightly  lii^ther  thermal  efficiency  obtained  with 
alcohol.  Unless  the  vapour  tension  of  the  fuel  in 
the  cylinder  is  above  a  certain  limit  it  is  Impossible 
to  obtain  an  explosive  mixture.  Tliis  dilliculty 
may  be  easily  overcome  in  the  case  of  petrol, 
as  owinc  to  the  presence  of  hi6;hly  volatile  con- 
stituents it  is  possible  to  flood  the  cylinder  and  so 
obtain  an  explosive  mixturi'.  With  benzol  and 
alcohol  no  such  volatile  bodies  are  present,  and 
consequently  starting;  ditTiculties  are  encountered 
in  cold  weather.  Kxperiments  with  different  liquid 
fuels  were  made  in  a  closed  vessel,  and  it  was  found 
that  with  a  very  volatile  Ijrand  of  petrol  an  ex- 
plosive mixtiu'e  could  be  obtained  at  0"^  C.  and  a 
pressure  of  10  lb.  per  sq.  inch.  Air  saturated  with 
benzol  vapoiu'  below  1"  C'.  at  atmospheric  pressure 
is  inconibustibli",  and  at  all  temperatures  lielow 
20°  C  air  saturated  with  alcohol  vapoiU'  is 
incombustible  even  at  atmospheric  pressure.  These 
results,  together  with  others  obtained  from  mixtures 
of  these  liquids,  are  shown  graphically.  When 
used  in  flie  engine  the  heat  generated  by  the 
compression  produced  by  starting  the  engine  by 
hand  is  sufficient  to  vaporise  the  fuel,  except, 
perhaps,  in  the  case  of  alcohol,  or,  when  the  fuel  is 
already  vaporised,  to  keep  it  in  the  form  of 
\apour  during  the  compression. — E.  R.  A. 

fias  :     Variatio)!    in    the   cmnposltion    of  coal  ■ 


accordhi)/  to  the  conditions  of  mdnufaclurc. 
J.  (i.  Xewbigging.  Presidential  address  to 
Manchester  Dist.  Inst.  Gas  Eng..  Feb.  27,  1915. 
J.  tias  Lighting.  lOl.").  129,  507—510. 

f"oMP.\R.\TiVE  test.s  of  a  total  heat  calorimeter 
and  a  Boys  calorimeter,  extending  over  some 
months,  showed  an  average  difference  of  7  B.Th.U. 
in  favour  of  the  Boys  calorimeter.  On  two 
occasions  only  were  higher  results  obtained  from 
the  total  heat  calorimeter. 

The  value  of  systematic  gas  analysis  in  gas- 
works practice  is  shown  in  a  table,  giving  the 
analyses  of  gas  taken  at  the  inlet  to  the  retort 
house  governor.  With  the  ^auge  showing  one-tenth 
inch  pressure,  methane  varied  from  ;U<S  to  l!!M%  ; 
nitrogen,  4-7 — 9-4 "„  ;  total  non-combustililes, 
,s;i— li^^o  ;  calorif.  value  (B.Th.U.  per  cb.  ft.), 
580 — ti77.  With  the  gauge  level,  CH,,  28-5 — 
27-5"u;  X,  l(i-7 — 25-0"o:  total  non-combus- 
tibles, 21-4— 30-3Oo;  calorific  value.  439—514. 
With  gauge  showing  one-tenth  inch  vacuum.  CH4, 


l.SO— 25-40;,  ;    N,    200- 
bustibles.  29-5 — 39-5  ",,  ; 


-34-2  "i,;    total   non-com- 
calorif.  value,  35() — 406. 
— E.  R.  A. 


Xalnrat  gas  found  in  Ontario  ;  Chemical  composition 

of .     G.  H.  Mickle.  W.  II.  Ellis.  .1.  \V.  Bain. 

and  K.  G.  R.  Ardagh.    Reprint  from  23rd  Heport 
of  Bureau  of  .Mines.  Ontario.  1911.     39  pages. 

As  far  as  at  present  ascertained,  the  natural  gas 
of  Ontario  is  •'  dry,"  i.e..  not  intimately  associaterl 
with  oil.  .Samples  obtained  dii'ect  from  wells  in 
the  principal  counties,  were  analy.sed  acrording  to 
the  recommendations  of  Burrell  and  .Seibert 
(Bull.  42.  U.S.  Bureau  of  .Mines  ;  see  this  J..  1913, 
1090  :  191  I,  SO.S),  the  separation  of  methani-  from 
its  higher  homologues  beingelTected  liy  liquefaction, 
for  which  liquid  air  was  employed.  .Vnalyses  of  40 
.«<amples  of  gas  from  dilferent  sources  gave  the 
following  results  :  methane.  08-3 — 93-7  ;  ethane, 
0  to  19;  propane,  0 — 3-5;  nitrogen,  2-8 — 170; 
carbon  dioxide,  0 — 105  ;  hydrogen  sulphide, 
0 — 0-8;  oxygen.  0 — 0-3%;  olefines.  carbon 
monoxide,  and  hydrogen  were  absent  in  all  cases. 
The  comparative  uniformity  of  composition  shown 
by    the    gases    from    widely    .separated    areas    is 


apparently  incompatible  with  the  idea  of  a  local 
and  separate  origin  for  each  held.  The  influence 
of  declining  pressure  on  composition  is  also  dis- 
cussed and  the  necessity  for  the  systematic 
sampling  of  wells  during  the  whole  of  their  pro- 
ductive life  is  enq)liasise(l. — W.  E.  F.  P. 

Xotiiral    r/aa   from    tvhich    (insoline    is    condensed ; 

Separation  of  the  constituents  in  a .    G.  A. 

Burrell  and  F.  .M.  Seibert.   J.  .'imer.  Chem.  Soe., 
1915,  37,  392—390. 

\  x.VTURAL  gas  from  which  gasoline  is  conden.sed 
on  a  commercial  scale  ga\-e  the  following  residts 
upon  analysis  bv  fractional  distillation  in  vacuo 
at  low  temperatures  (see  this  J..  1913.  lOOti  ;  1914, 
808):  methane  3t>-8,  ethane  32(i,  propane  211, 
butanes   5-8,    pentanes   and    hoxanes   3-7    vol.  °o- 

—.1.  R. 

(iasotine    vapour    in    air  ;    Determination    of - 


G.  A.  Buiiell  and  1.  W.  Robertson.   J.  Ind.  Eng. 
Chem.,   1915.   7,  112—113. 

Two  methods  are  descril)ed.  In  the  first  the 
mixture  of  gasoline  vapour  and  air  is  introduced 
into  a  bulb  tulie  containing  phosphorus  pentoxide 
to  al).sorb  any  moisture,  the  tulie  is  cooled  by 
means  of  liquid  air  to  condense  the  gasoline,  the 
air  is  withdrawn  by  means  of  a  vacuum  pump, 
and  the  tube  is  then  removed  from  the  liquid  air, 
whereupon  the  gasoline  vaporises  and  may  be 
estimated  by  observing  its  pressure.  In  the 
second  method,  the  gasoline  vapour  is  burned 
with  air  or  oxygen,  and  the  contraction  in  volume 
and  amount  of  cart)on  dioxide  produced  are 
determined.  Results  calcidated  by  dividing  the 
volume  of  carl)on  dioxide  by  5  or  the  contraction 
in  volume  by  4,  i.e.,  on  the  assumption  that  the 
gasoline  vapour  consists  entirely  of  pentane,  agree 
with  those  obtained  by  the  use  of  liquid  air. — A.  S. 

Gasoline  from,  synthetic  oil.    W.  O.  Snelling.    .Vmer. 

Inst.  Mining  Eng..  Feb.,  1915.   Eng.  and  .Min.  .1., 

1915,  99,  379. 
By  heating  hydrocarbon  material  low  in  hydrogen 
(e.g.  vaseline,  rod  wax,  gas  oil,  fuel  oil,  etc.)  in  a 
closed  vessel  until  a  pressure  of  800 — 900  lb.  was 
attained,  the  material  occupying  between  I'l  and  J 
of  the  space  within  the  vessel,  a  more  or  less  definite 
mixture  of  hydrocarbons,  resembling  crude  petro- 
leum in  appearance  and  c-onstitution.  was  olitained  ; 
the  excess  carbon  was  deposited  as  mud.  and  a 
residual  pressure  of  about  150  lb.,  due  to  the 
formation  of  about  2  ",,  of  "'  natural  gas,"  remained 
in  the  vessel  after  cooling.  By  alternately  dis- 
tilling the  synthetic  "  crude  oil  "  produced  and 
reconverting  the  residue  under  pressure,  from  50 
to  70  °j,  of  the  original  hydrocarbon  material  was 
obtained  as  gasoline  (about  70  B..  sp.  gr. 
0-07),  suitable  for  use  as  ordinary  gasoline  but 
having  a  milder  and  sweeter  odour. — W.  E.  F.  P. 

Bitumen  and  other  viscous  substances  ;  Determina- 
tion and  dri/ing  of .    E.  Bornemaim.    Chem.- 

Zeit.,  1914,  38,  ll:i2. 
A  s>M.LL  pulley  is  fitted  at  the  lower  end  of  a  rod 
which  passes  "upwards  in  an  inclined  direction 
through  one  side  of  an  ordinary  drying  oven.  The 
end  of  the  rod  inside  the  oven  is  fixed  to  the 
bottom  of  a  crucible,  which  is  thus  supported  in  an 
inclined  position.  The  liitumen  is  placed  in  the 
crucilile,  and  when  the  pulley  is  set  in  motion  the 
rotation  of  the  crucibh'  causes  a  constant  expo.sure 
of  fresh  surfaces  of  the  bitumen.  Drying  is 
effected  first  at  00 '  (".  until  mo.st  of  the  solvent  is 
driven  oft',  and  then  at  105"  C,  for  about  3  hrs. 
The  crucible  is  cooled  in  a  vacuum  desiccator  :  if 
a  scum  of  t)ul)blcs  foi'ms  on  the  surface,  the  sample 
is  not  free  from  solvent  and  air,  and  the  crucible 
must  be  returned  to  the  drying  oven. — J.  H.  J. 
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Wood    charcoal   filter   for    the    icaste    gases    from 
[ammonium]  sulphate  plant.   Reinhard.   See  VII. 

Determination    of   sulphur    in    organic    substances 
[coal,    coke,    etc.].     Krieger.     See    XXIII. 

Patents. 
Carbonaceous    [fuel]    wastes;    Utilisation    of- 


J.  M.  W.  Kitchen,  East  Orange,  N.J.  U.S.  Pat. 
1,127,777,  Feb.  9,  1915.  Date  of  appl.,  July  22, 
1913. 

A  HARD  fuel  free  from  volatile  constituents  is 
mixed  with  a  softer  fuel  containing  volatile  con- 
stituents and  a  thick  bed  of  the  mixture  is  intro- 
duced into  a  furnace.  Part  of  the  fuel  is  burnt  under 
forced  draught,  and  the  products  of  combustion 
are  forced  through  the  remainder,  thus  producing 
a  combustilile  gas.  This  gas,  with  or  ^vithout  the 
addition  of  enriching  gas,  is  superheated,  washed, 
and  burnt  with  the  correct  proportion  of  air  under 
pressure  — W.  F.  F. 

Fuels  of  low  sulphur  content  ;  Manufacture  of  - 


A.  Fingerland,  A.  Indra,  and  A.  Lissner.  Ger. 
Pat.  279,817,  April  i,  1914.  Addition  to  Ger. 
Pat.  270,573  (this  J.,  1914,  411). 

Natukal  or  artificial  fuels  of  high  sulphur  content 
are  heated  with  metals,  oxides,  hydroxides,  or 
salts  capable  of  acting  as  catalysts"  in  the  subse- 
quent treatment,  and  are  then  treated  cold  with 
acids  or  acid  liquids. — A.  S. 


Coke  ;  Process  of  making  - 


Gas  ;    Art  of  generating  - 


and  recovering  by- 
products. C.  A.  Weeks,  Assignor  to  T.  R.  Patton 
and  F.  C.  Mencke,  Philadelphia,  Pa.  U.S.  Pat. 
1,127,949,  Feb.  9,  1915.  Date  of  appl.,  July  25, 
1911. 

Coal  is  fed  into  a  closed  oven  and  burnt  from 
below  upwards  by  a  regulated  supply  of  air.  The 
gases  are  withdrawn  by  suction  from  the  space 
above  the  coal,  till  tlie  latter  becomes  heated 
throughout,  when  the  upper  part  of  the  oven  is 
opened    to    the    air    and    the    coking    completed. 

— W.  P.  P. 

Gas  producers  [for  peat].  The  International 
Nitrogen  and  Power  Co.,  Ltd.,  and  O.  D.  Lucas, 
London.   Eng.  Pat.  476,  Jan.  7,  1914. 

Wet  fuel  such  as  peat  is  fed  to  an  air-locked  hopper 
above  the  producer,  through  an  inclined  tube 
provided  with  a  rotating  worm,  and  heated  by 
hot  gases  from  the  producer  passing  through  a 
concentric  outer  tube.  IMoisture  is  drawn  off 
from  the  fuel  by  a  pipe  at  a  point  near  the  hopper 
and  delivered  with  a  regulated  supply  of  air  to  the 
producer  hearth.  Tar  deposited  in  the  outer 
tube  is  fed  downwards  by  a  rotary  scraper  and 
drawn  oft'.  In  an  alternative  form,  the  feed  tube  is 
itself  rotated. — W.  F.  F. 

Coal  gas  and  the  like  ;  Means  and  method  of  pro- 
ducing  .  [Recovery  of  pitch.]  W.  B.  David- 
son, Birmingham.  Eng.  Pat.  9034,  AprU  9,  1914. 
The  gas  is  delivered  by  dip  pipes  into  a  hydraulic 
main  provided  with  a  rotating  paddle  or  archi- 
medean  screw  along  the  bottom,  which  prevents  the 
deposition  of  solid  pitch  and  agitates  the  mixture 
of  tar  and  pitch  to  expose  fresh  surfaces  to  the 
hot  gases.  By  the  fractional  distillation  of  the 
tar  in  this  way,  by  the  hot  gases,  for  a  given  time, 
pitch  of  any  desired  quahty  can  be  produced  in 
installations  of  vertical  retorts,  coke  ovens,  or 
similar  plant,  where  the  hydrauUc  mains  are 
sufficiently  hot.  The  level  of  liquid  in  the  main 
is  regulated  bv  a  hand-operated  lift  valve  at  one 
end. — W.  F.  F. 


W.  B.  Chapman, 
Brooklyn,  N.Y.,  Assignor  to  Chapman  Engineer- 
ing Co.,  New  York.  U.S.  Pat.  1,125.962,  Jan.  26, 
1915.    Date  of  appl.,  Nov.  23,  1908. 

The  raw  fuel  is  contained  in  a  closed  chamber 
opening  into  the  upper  part  of  the  producer 
chamber  at  one  side.  The  producer  chamber  is  in 
three  sections,  the  upper  and  lower  ones  being 
rotated  and  the  intermediate  one  stationary. 
Gases  evolved  from  the  raw  fuel  are  withdrawn 
through  a  pipe  and  delivered  into  the  stationary 
portion  of  the  mass  of  incandescent  fuel  in  the 
producer  chamber. — A.  S. 

Water-gas  from  bituminous  fuels ;  Process  for 
inereasing  the  yield  of  by-prodacts  in  the  manu- 
facture     of ■  by      the      intermittent      process. 

DeU\vik-Fleischer  Wassergas-Ges.  m.  b.  H.  Ger. 
Pat.  278,512,  Nov.  4,  1913.  Addition  to  Ger  Pat. 
275,221. 

A  MXSTUBE  of  steam  and  air  is  introduced  into  the 
producer  above  the  column  of  incandescent  coke, 
so  as  to  provide  that  excess  of  steam  which  is 
favourable  to  a  high  yield  of  by-products  without 
materially  cooling  the  gas-producmg  material. 
The  loss  of  heat  due  to  the  introduction  of  wet, 
low-temperature  steam  is  compensated  by  the 
heat  produced  by  combustion  of  some  of  the 
water-gas  by  the  air  introduced  with  the  steam. 
(See  also  Pr.  Pats.  466.421  and  466,422  of  1913  ; 
this  J..  1914.  585.)— A.  S. 


Town  gas  ;  Process  for  purifying  and  treating  ■ 


D.  KoechUn,  Paris.  Eng.  Pat.  5764,  March  6, 1914. 

I    The  lighter  gases  (mainly  methane  and  hydrogen) 
!    obtained  durmg  the  latter  part  of  the  distillation 
I    of  coal,  M'ith  or  without  addition  of  water-gas,  are 
I    passed  in  succession  through  two  chambers  con- 
taining iron  oxide  at  120°  C.  and  nickel  at  300°  C, 
and    are    mixed    with    the    heavier   hydrocarbons 
obtained  in  the  earlier  stages,   which  have   been 
passed    through    a    chamber    heated    to    redness. 
The    iron    oxide    and    nickel   may    be    heated    by 
passing  flue  gases  above  300°  C.  around  the  two 
chambers  in  the  opposite  direction  to  the  treated 
gas.     The  nickel  may  be  regenerated  by  adding 
0-25  to  2  %  of  air  to  tlie  gas  to  be  treated.    (See  also 
Fr.  Pat.  466.197  of  1913  ;    this  J..  1914.  .585.) 

— W.  F.  F. 


Oils  [petroleum] ;    Process  of  improving  ■ 


A. 


ilcD.  McAfee,  Bayonne,  N.J.  U.S.  Pat.  1,127,465, 
Feb.  9,  1915.    Date  of  appl.,  Feb.  12,  1914. 

Crude  asphaltic  petroleum  is  heated  to  remove 
low-boLhng  oils  and  moisture,  aluminium  chloride 
I  is  added,  and  the  low-boiUng  oils  thus  formed  are 
distilled  off.  The  residue,  amounting  to  at  least 
30  %  of  the  original  oil,  is  cooled  and  the  aluminium 
chloride  removed. — W.  F.  P. 

Vertical  retorts  ;    Regenerator-setting  for .      S. 

Glover,  St.  Helens,  and  J.  West,  Southport. 
U.S.  Pat.  1,127.228,  Feb.  2,  1915.  Date  of 
appl.,  Aug.  6,  1914. 

See  Eng.  Pat.  18,599  of  1913  ;    this  J.,  1914,  910. 

Petroleum,  and  the  like  ;   Apparatus  or  boiler  for  the 

distillation    of   hydrocarbons    such    as .       T. 

Delort.  Baicoi,  lioumania.  P]ng.  Pat.  3210,  Feb. 
6,  1914.    Under  Int.  Conv.,  Feb.  8,  1913. 

See  Ft.  Pat.  469,054  of  1913  ;    this  J.,  1914,  954. 

Oil-retort.    J.  Weiser,  Vienna.    U.S.  Pat.  1,127,951, 
Feb.  9,  1915.    Date  of  appl.,  Oct.  6,  1911. 

See  Eng.  Pat.  18,063  of  1911  ;   this  J.,  1912,  864. 
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Complete  exlraclion  oj  the  industrial  chemical 
■products  contained  in  crude  ammoniacal  liquor. 
Addition  to  Fi-.  Pat.  108,535.     See  VII. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING  ;    LIGHTING. 

Patents. 

llral-producing  compound.  W.  F.  McNabb  and 
U.  .S.  Wile,  Pittsburgh,  Pa.  U.S.  Pat.  1,12C,055, 
Jan.  2li,  1915.    Date  of  appl.,  Oct.  28,  1913. 

A  MiXTi'RE  of  sodiuiu  peroxido,  aluminium, 
and  an  alkali  carbonate. — W.  F.  F. 

Heat-generating  furnace.  W.  Thomas  and  A.  E. 
Mainwaring,  Nanaimo,  B.C.,  Canada.  U.S.  Pat. 
1.128,199,  Feb.  9,  1915.  Date  of  appl.,  July  9, 
1914. 

The  fuel  is  fed  tlirough  a  coking  and  gasifying 
retort  into  tlie  combustion  chamber,  ({as  is 
drawn  olT  from  tlie  retort,  mixed  with  air,  and 
passed  under  pressure  into  hollow  grate  bars 
supporting  the  incandescent  fuel,  and  carrying 
Bunsen  injectors  opening  into  the  fuel. — -W.  F.  F. 

E.rhausling    vessels    [incandescence    lamp    bulbs]; 

Method  of .    C.  J.  That<-her,  Upper  Nvack, 

N.Y.    U.S.  Pat.  1,124,5.55,  Jan.  12,  1915.    Date 
of  appl.,  March  11,  1910. 

After  a  preliminary  mechanical  exhaustion, 
the  residual  gas  is  absorbed  by  a  solid,  non- 
volatile absorbent  contained  in  the  lamp  bulb 
or  in  an  auxiliary  vessel  connected  with  it,  the 
absorption  being  hastened  by  heating  the  lamp 
filament  to  intensive  incandescence  and  thereby 
ionising  the  particles  of  the  residual  gas. — W.  H.  C. 

Arc-lamp  electrode.  A.  T.  Baldwin,  Lakewood, 
Ohio,  Assignor  to  National  Carbon  Co.,  Cleve- 
land, Ohio.  U.S.  Pat.  1,127,578,  Feb.  9,  1915. 
Date  of  appl.,  May  22,  1913. 

The  electrode  contains  carbon  and  a  product 
obtained  by  fusing  together  cerium  oxide,  3  parts, 
zirconium  oxide,  2  parts,  and  tungstic  oxide, 
1  part.— \V.  F.  F. 

Arc  lamp  electrode.  Ver.  Chem.  Fabr.  Landau, 
Kreidl,  Heller  und  Co.  Ger.  Pat.  278,731,  Jan.  29, 
1913. 

Alkali  or  alkaline-earth  compounds  of  zirconium 
oxide  or  titanium  oxide  or  of  acids  of  high  melting 
point  are  used,  preferal)l>'  in  the  colloidal  condi- 
tion, in  the  manufacture  of  mineralised  arc  lamp 
electrodes,  the  proportion  of  alkali  or  alkaline- 
larth  or  of  a<id,  in  all  cases,  being  below  that 
corresponding  to  a  normal  s.alt.  In  the  case  of 
mixtures  witb  low  content  of  alkali  or  alkaline- 
larth,  small  quantities  of  a  compound  of  hydro- 
fluoric acid  are  also  added.  The  compounds 
mentioned  may  be  prepared  by  the  partial  decom- 
position of  alkali  or  alkaline-earth  zirconates  or 
titanates  with  water  or  acids  to  remove  part  of  the 
base,  or  by  the  partial  removal  of  silicic  acid  from 
silicates  or  of  acids  of  high  melting  point  from  their 
compounds. — A.  S. 


HI.— TAR  AND  TAR  PRODUCTS. 

Bromination    of    aromatic    amines.        W.    Fuchs. 
Chem.-Zeit..   1915,   39,  73. 

Bkomixation  of  monosubstituted  anilines  is  best 
carried   out  using  glacial  acetic   acid   as  solvent. 


The  bromine  atoms  always  enter  the  ring  in  the  ^i- 
and  in  the  two  o-positions  to  the  amino  group 
unless  one  of  the  latter  is  already  occupied,  so  that 
the  directing  influence  of  the  amino  group  is 
stronger  than  that  of  any  other  group. — T.  C. 

Azolisation  by  chhroaminc.    M.  O.  Forster.    Chem. 

Soc.  Trans.,  1915,  107,  200—207. 
An  aqueous  solution  of  chloroamine,  prepared  by 
adding  ammonia  to  soiliuni  hypochlorite  solution, 
reacts  with  the  diazouium  group,  trausforniing  it 
into  the  triazo-nucleus,  pbenyl-diazonium  chloride 
for  example  yielding  phenyl'a/.oimide.  This  sug- 
gests that  the  formation  of  phenylazoiniide  froni 
benzenediazonium  perl)romiile  by  the  action  of 
ammonia  occurs  through  the  intermediate 
agency  of  bromoamine,  and  that  the  perbromide 
is  not  a  hydrazine  derivative  as  maintained  by 
Chattaway  (this  J.,  1915,  174),  but  a  true  per- 
lialoid.  Further  it  supports  the  — N  :  N  i  N 
formula  for  the  triazo-complex. 
X.N(Br)  :  N  -f  NH,Br  -^  X.N  :  N.NHBr  -f  HBr  -> 

X.N:  N  :  N-l-HBr. 
Chloroamine  wiU  also  react  with  the  isonitroso- 
group,  diazocamphor  being  produced,  for  example, 
from  isonitrosocamphor  in  70%  yield,  and  with 
ammonia  and  certain  ammonia  derivatives  such  as 
piperidine,  hydrazines  are  formed,  probably 
according  to  the  equation,  HiN.OH-t-H2NCl  = 
H,0  -l-HCl  -1-H,N.N  -^  H.N.NH,.— G.  F.  M. 

Patents. 

Tar  distillation  products;  Process  for  obtaining 
low-boiling  — — .  M.  Melamid  and  L.  Grotzmger. 
Ger.  Pat.  278,192,  Aug.  21,  1913.  Addition  to 
Ger.  Pat.  204,811. 

T\R,  tar  oil,  or  the  like  is  treated  with  phosphoric 

acid  in  a  state  of  fine  subdivision,  the  mixture  bemg 

heated  and  vigorously  agitated.     {See  also  Eng. 

Pats.    9856   of    1912  and   5484  of  1913,   Fr.  Pat. 

443,050    and    Additions    thereto    and    Ger.    Pat. 

276,705  ;    this  J.,  1912,  977  ;    1913,  415,  820,  861, 

1000;   1915,  22.)— A.  S. 

Oxidation  of  organic  compounds  ;    Preparation  of 

the  products  of .     K.  Hofmann.     Ger.  Pat. 

277,733,  Jan.  31,  1913. 
I  Oxidation  is  effected  by  the  action  of  nitrates  or 
'■  chlorates,  or  mixtures  of  these,  in  presence  ot 
magnesium  salts,  at  a  high  temperature.  In  this 
wav  it  is  possible  to  prepare  cheaply  and  simply 
anthraquinone  from  anthracene,  oxalates  from 
sawdust,  AniUne  Black  from  aniline,  etc.  (See 
also  this  J.,  1914,  742.)— A.  S. 

Aminobenzoihiazolccarboxylic  acids  or   their  acidijl 

derivatives  ;     Preparation   of .  ,  I'^^benfabr. 

vorm.  F.  Bayer  und  Co.  Ger.  Pat.  277,.jU5, 
May  9,  1013. 
AciDYL-DERlvATi\'ES  of  aminothiazoles  of  the 
benzene  series,  containing  at  least  one  methyl 
group  in  the  benzene  nucleus,  are  oxidised  witli 
permanganate  in  neutral  or  alkaline  solution, 
and  if  desired,  the  acidyl  grou]}  is  removed  from 
the  products.  The  acidylaminobenzothiazole- 
carboxvlic  acids  thus  obtained  are  useful  for  the 
preparation  of  dvestutls.  They  are  pale  yellow 
substances,  which  cannot  be  tliazotised  ;  then- 
alkali  salts  are  solutile  in  water. — A.  S. 

Isatin-n-arylides,    their   homologues,    or   derivatives 

svbsliluted   in  the  nucleus.      Farbenfabr.   vorm. 

F.  Bayer  und  Co.  Ger.  Pat.  277,396,  Sept.  4, 1913. 

HYDROCYANOCAHBODIARYI.IMINES  of  the  benzene 

series    are    treated    with    anhytlrous    aluminium 
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chloride  in  the  presence  of  inert  solvents  or 
dUuents.  (See  also  Eng.  Pat.  30,072  of  1913  ; 
this  J.,  19U,  246.)— A.  S. 

2-Hydroxynap}tlhalei>e-fi-suIphonir  acid  ;    Prepara- 
tion  of  derii-atires  of .      Farbenfabr.   vorm. 

F.  Baver  und  Co.  Ger.  Pat.  278.091,  Feb.  IS, 
1913.  Addition  to  Ger.  Pat.  276,331  (see  Fr.  Pat. 
d66,236  ;    this  J.,  1914,  637). 

The  sulpho-chloride  of  2-hydroxynaphthalene-l- 
carboxyhc  acid  is  condensed  with  ammonia, 
amines,  phenols,  aminophenols.  aminohydroxy- 
naphthalenes,  or  their  carboxylic  or  sidphonic 
acids  or  other  derivatives  or  substitution  products, 
and  the  carboxyl  group  is  removed  from  the  con- 
densation products.  This  can  be  done  very  readily 
in  the  case  of  the  condensation  product  from 
2-hydroxynaphthalene-l-carboxy-6-sulphochloride, 
e.g..  by  warming  in  aqueous  solution  or  suspen- 
sion or  bv  combining  witli  diazo  compounds. 

—A.  S. 

Anthraquinonc.     derivatives     coniaininij      sulphur; 

Preparation    of .        Farl)w.    vorm.    Meister, 

Lucius,  und  Briining.  Ger.  Pat.  277.439.  Oct.  27. 
1912. 

AxTHTtAQuiNOXYLjrERCAPTAXS  Or  anthraquiuonyl 
disulphides  are  treated  with  halogens,  with 
exclusion  of  water.  The  products,  which  may  be 
used  for  the  preparation  of  dyestuft's.  combine 
with  alcohols  to  form  ester-like  compounds,  wliich 
on  saponification  yield  sulphenic  acids  containing 
thp  S.OH  group.  With  phenols  they  form 
hydroxyarylanthraquinonyl  sulphides,  and  with 
aromatic  hydrocarbons,  in  presence  of  aluminium 
chloride,  thev  vield  arj-lanthraquinonvl  sulphides. 

—A.  S. 


IV.— COLOURING  MATTERS  AND  DYES. 

Myrica   rubra  ;     The   colouring   principle   of . 

Its  azo-,  sulphide-,  and  niiro-dijestuffs.    S.  Satow. 
J.  Ind.  Eng.  Chem.,  191.5,  7,  113—115. 

Thk  bark  of  M.  r^ibra  has  been  used  from  ancient 
times  in  Japan  for  dyeing  yeUow  and  black. 
There  are  two  varieties  :  that  bearing  the  larger 
fruit  yields  more  colouring  matter  of  stronger 
tinctorial  power  than  tlie  other.  The  colouring 
matter,  when  isolated  and  purified  by  treatment 
with  lead  acetate  and  recrystaUisation  from 
acetone,  agreed  in  composition,  Cj5H,„08,H20, 
and  in  most  of  its  properties  with  the  mvricetin  of 
Perkin  (this  J.,  189.5,  458  ;  1896,  662).  The  black 
produced  by  myricetin  on  iron  mordant  resists 
practically  all  tests  ;  the  orange  brown  colour  on 
chrome  mordant  stands  next  to  the  black  in  regard 
to  fastness.  The  single-bath  method  of  dyeing 
gives  the  best  results,  especially  ^rith  tin  (orange 
yellow),  alumina  (yellow),  and  chrome  mordants. 
By  using  myricetlu  as  a  component,  several  orange 
to  l)rown  azo  dyes  were  prepared,  and  a  new 
method  of  batik  dyeing  was  devised.  The  cloth 
is  dipped  in  an  alcoholic  solution  of  myricetin, 
dried  without  washing,  coated  on  both  sides  with 
a  mixtiue  of  resin  and  Japan  wax.  and  the  cold 
coating  cracked  by  hand,  after  which  the  material 
is  dipped  in  a  diazo  solution  to  develop  the  colour. 
After  cracking  tlie  coating,  the  fabric  may  be 
inmiersed  in  dilute  alcoliol  for  a  fe\\"  seconds 
and  then  dipped  in  the  diazo  solution,  whereupon 
several  shades  of  colour  are  produced,  according 
to  the  degree  to  which  the  coating  has  been 
dissolved  by  the  alcohol.  By  fusing  myricetin 
with  sodium  polysulphide  solution,  a  sulphide 
dyestuff,  dyeing  cotton  directly  a  deep  sepia 
colour,    was   obtained,   whilst   by   adding   copper 


sidphate  to  the  mixture  before  heating,  a  product 
of  greater  tinctorial  power  and  giving  a  bluish 
brown  shade  was  produced.  A  dyestufl:  giving 
yellowish  brown  tints  on  animal  fibres  in  an  acid 
bath  was  obtained  by  fusing  myricetin  with 
sulphur,  whilst  by  nitrating  sulphonated  myricetin 
a  dyestuff  giving  bright  yellow  shades  on  animal 
fibres  was  produced. — A.  S. 

"  Tree  7noss  "  :   Colouring  mutter  of .   A.  Edge. 

J.    Soc.    Dyers   and   Col.,    1915,    31,   74—75. 

The  shade  produced  with  "tree  moss"  is  brown, 
simUar  to  that  obtained  from  "  dye-crottles " 
(generally  of  the  genus  Purmelia),  but  the  colouring 
luatter  exhibits  differences  from  the  ordinary  dye 
lichens.  The  "tree  moss"  used  was  Usnea  hirta, 
from  old  fir  trees  in  South  Wales :  it  is  not  so  rich  in 
colouring  matter  as  Parmelia  ;  four  times  as  much 
is  necessary  to  give  an  equal  depth,  but  the  colour 
is  extracted  and  fixed  on  the  wool  almost  as  quickly 
as  an  ordinary  acid  colour.  The  bright  yellow 
shade  obtained  after  20  minutes  becomes  orange 
brown  on  continued  boiling.  The  yellow  colour 
possesses  an  excellent  resistance  to  scourmg  and 
milling,  and  a  very  fair  fastness  to  alkalis  and 
to  light.  Pleasing  shades  of  brown  and  fawn  are 
obtained  by  treatment  with  metallic  salts,  but  it 
does  not  appear  suitable  for  dyeing  on  mordants. 
Lichens,  such  as  the  one  under  consideration,  do  not 
appear  to  give  purple  shades  «ith  ammonia.  With 
the  exception  of  tittmeric,  which  is  much  inferior 
in  fastness  to  alkalis,  "  tree  moss  "  is  the  only 
natural  direct-dyeing  yellow  known. — F.  W.  A. 


Flavone  group ;    Addition    of   aiixochromes   in   the 

.    A.  G.  Perkin  and  E.  R.  Watson.    Chem. 

Soc.  Trans.,   1915,   107,  198—209. 

Since  attempts  to  introduce  an  additional  hydroxyl 
group  into  the  quercetin  molecule  failed  (tliis  J., 
1914,  305),  similar  experiments  were  carried  out 
with  luteolin  and  morin.  Luteolin  tetraethyl  ether 
yielded  only  a  tetranitro-derivative,  but  its  mono- 
bromo-derivative  ga%-e  on  nitration  l)romo-6'- 
nitroluteolin  tetraethyl  ether.  This  was  reduced 
to  the  amino-compound.  diazotised,  and  boiled 
with  water,  yielding  the  hydroxy  compound,  but 
the  conversion  of  the  latter  into  hydroxyluteoliu 
by  means  of  hydriodic  acid  did  not  proceed 
smootlily  and  a  perfectly  pure  product  was  not 
obtained.  The  impui'e  hydroxyluteoliu  formed 
yellow  needles,  no  deeper  in  shade  than  luteolin 
itself,  -\jninomorin  was  also  prepared  from 
nitromorm  pentamethyl  ether,  but.  like  amino- 
cjuercetin.  it  could  not  be  converted  into  the 
hydroxy-derivative,  and  the  additional  auxoclu-ome 
did  not  produce  any  deepening  in  colour.  The 
multiplication  of  auxoclu-omes  appears  to  widen 
the  principal  absorption  band,  but  when  tliis 
occm^,  as  in  the  above  cases,  at  the  violet  end  of 
the  spectrum,  it  has  very  little  eSect  on  the  visible 
colour. — G.  F.  .M. 


Pentahydroxyfiavone  ;    Preparation  of  a  ■ 


G. 


BargelUni  and  L.  3Ionti.     Ciaz.  Chim.  Ital.,  1915, 

45,  I.,  64—69. 
The  synthesis  of  1.3.3'.4'.5'-pentahydroxyflavone 
was  effected  by  Kostanecki's  method  (this  J., 
1902,  36,  1130),  2.4.6-trimethoxyacetophenone 
being  condensed  with  the  methyl  ester  of  tri- 
methylgallic  acid  in  presence  of  sodiinn  to  give 
2.  4.  6.  3'.  4'.  5'-hexamethoxybenzoylacetophenone, 
which  was  heated  with  hydi'iodic  acid,  whereby  the 
methyl  groups  were  removed,  and  the  resulting 
hexahydroxybenzoylacetophenone,  reacting  in  its 
enolic  form,  lost  1  mol.  of  water  and  was  converted 
into  the  desired  pentahydi'oxyflavOne.  Attempts 
to  hydrogenate  this  in  presence  of  palladium  black 
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and  under  slight  pressure,  to  obtain  the  coriv- 
sponilinn  (liiviiiionc,  pnivoil  unsuccossfiil,  altlioiigh 
cnalkoiics,  wiiiili  contain  tlio  ijroup,  CO.CH  :  C\  in 
tlie  form  of  an  open  i-liain,  arc  readily  converted 
into  hydroclialkones  in  this  way.  1.3.3'.4'.ri'- 
I'entaliydroxyllavoiie  is  a  yellow  substance  in- 
soluble or  sparinjily  sohible  in  the  ordinary  sol- 
vents. The  crystals  separated  by  adding  water 
to  an  alcoholic  solution  contain  water  of  crystallisa- 
tion which  is  lost  at  llO't'.  The  anhydrous 
conipovmd  bepins  to  d<'con:pose  above  270"  (".  It 
dissolves  in  caustic  soda  with  an  orange  red  and  in 
concentrated  suliihuric  acid  with  a  yellow  colour. 


SctUellarein  ;    Coiislilulion   and  sj/tilhcsis   of . 

O.  Bargellini.     Gaz.  Chim.   Ital.,   1915,   45,    I., 
69—79. 

ScCTKLI.AREIN,  (^sIIjoOs,  is  formed  together  with 
Klucurt>nic  acid  by  the  hydrolysis,  with  30 — 40  "^i, 
sulpluiric  acid,  of  si-utellarin,  ('o,lI|sO,;.  a  glucoside- 
like  substance  found  in  SfulcUarift  altisaiina  and 
othorspeeiesof  .S'ri(/<//ori((.  Halcopsis,  and  Tcwrium. 
The  author  ha.s  found  that  natural  scutellarein 
is  identical  with  a  tetrahydroxyflavone  synthesised 
from  2.8.1.t!-tetramethoxyacetophenone  and 
methyl  anisato  by  Kost.anecki's  m<'thod  (this  J., 
1902,  30,  1130;  see  also  preceding  abstract). 
This  proves  that  scutellarein  nuist  be  either 
1.3.4.4'-  or  1.2.3.4'-tetrahydroxyflavone,  in  agree- 
ment with  the  alternative  formuhe  suggested  by 
(ioUlschniiedt  and  Zerner  (Monatsh.  Chem.,  1910, 
31, 439).— A.  S. 


Chlorophyll  ;    Action  of  liijJit  on 


II.  Wager. 


Proc.  hinnean  Soc.  Pharm.  J.,  1915,  94,  317— 
318. 
ClTLonopnyLL,  eit  her  as  a  film  on  gla-ss  or  on  paper, 
or  in  solution  in  petroleum  sjiirit,  or  in  di'ied  leaves, 
or  layers  of  Kwjlena  or  alga-,  as  well  as  in  the  living 
leaf,  is  bleached  when  exposed  to  strong  sunlight, 
an  aldehyde  and  a  substance  which  liberates  iodine 
from  pota.s.sium  iodide  l)eing  formed.  The  alde- 
liyde  is  apparently  not  formaldehyde  and  the  oxidis- 
ing agent  is  not  hydrogen  peroxide.  When  cliloro- 
phyll  Is  exposed  to  sunlight  behind  coloured 
filters,  the  formation  of  aldehyde  and  oxidising 
8ubstance  Is  more  pronounced  in  the  red  than  in 
the  blue  or  green  for  the  same  exposure.  This 
photo-decomposition  takes  place  only  in  presence 
of  oxygen,  and  carbon  dioxide  need  not  necessarily 
be  present.  The  yellow  pigment  of  chlorophyll 
is  much  more  rapidly  bleached  than  the  green 
_pigment.  These  reactions  are  not  due  to  the 
"cmorophyll  pigments  only,  other  substances  being 
present,  as.sociated  especially  with  Ciirotin  and 
xanthophyll,  upon  which  the  ivctivity  of  the  chloro- 
phyll   partly    depends. — T.  C. 


Anthocyan ;     Later    researches    on- 


P.    Q. 


Keegan.    Chem.  News,  1915,  111,  87— 88.     (See 
also  this  J.,  1914,  18,  1199.) 

The  view  that  anthocyan  is  not  produced  from 
a  special  chromogen  but  formed  complete  in  silu 
is  held  to  lie  incorrect,  as  in  numerous  cases  the 
tannins  of  the  plant  by  suitable  treatment  assume 
a  tint  in  solution  similar  to  that  of  the  petals  in 
the  natural  condition.  Plants  producing  phloro- 
glucinol-tannins  yield  original  reds,  those  producing 
caffeotannin  original  blues  only,  and  those  produc- 
ing gallotannin  display  vivid  violets  or  purplish 
blues.  The  colour  of  yellow  flowci-s  is  due  to 
carotin  or  its  dilTused  oxidation  product,  xantho- 
phyll, and  very  rarely  to  a  flavone.  White 
nowei-s  frequently  enclose  a  very  dilute  solution  of 
anthocyan,  but  the  lack  of  colour  is  due  chiefly  to 
the    circumstance    that   the   nitrogen   needed    by 


the  reproductive  organs  has  been  fully  supplied 
from  sources  other  than  tlie  inflorescence. 

— G.  F.  M. 


Amino-a:o  compounds  ;    Slructure  of  ■ 


.  E.  C.  C. 
Balv  and  U.  K.  V.  lIanip.son.  Chem.  Soc.  Trans., 
1915,   107,  248—255. 

The  azoid  and  quinouoid  formulie  put  forward 
by  Hantzsch  (Ber.,  1909,  32,  2129)  and  Hewitt 
(Chem.  Soc.  Trans.,  1910,  97,  511)  to  account  for 
the  various  colours  of  aiuinoazobenzene  hydro- 
chloride, its  ammonium  salt,  and  its  solutions  in 
concentrated  sulplnu-ic  acid,  do  not  account  for 
all  the  facts,  notably  that  mon-ly  1  %  of  hydro- 
chloric acid  or  sulpluuic  aciil  brings  about  a  colour 
change  with  both  aniinoa/.olienzene  and  its  tri- 
methylammonium  salt.  The  authors  prefer  an 
explanation  based  upon  Baly's  molecular  force 
Held  theory,  the  compoimds  having  their  closed 
field  of  force  opened  up  by  the  action  of  the  solvent, 
with  the  result  that  other  light  waves  are  absorbed, 
or  in  other  worils,  a  latent  vibration  perio<l 
characteristic  of  the  substance  itself,  and  not  of 
any  hypothetical  structural  isomeride,  is  rendered 
active  by  the  particular  solvent  employed.— G.F.M. 


British  inannfartnrc  of  dycsluffs. 

In  a  letter  published  in  the  "  .Morning  Post"  of 
March  1st,  Prof.  H.  E.  Ahmstiiono  says  that  ho 
considers  the  situation  almost  hopeless,  owing  to 
the  lamentable  ignorance  of  our  public  men  of 
matters  scientific.  Mr.  Runciman  has  flouted 
English  chemists.  Thus,  in  his  speech  in  Parlia- 
ment he  said,  "  When  I  think  of  the  way  in  which 
some  of  our  chemists  have  been  literally  bought 
up  by  foreign  concerns,  I  am  surprised  that 
anyone  should  say  that  we  have  not  an  adequate 
supply  of  chemical  knowledge."  We  have  a  right 
to  demand  the  public  withdrawal  of  that  expression. 
If  the  production  of  dyes  is  to  be  taken  in  hand 
seriously  and  the  foundation  laid  of  a  permanent 
industry,  men  must  be  chosen  to  manage  the 
enterprise  who  are  as  able  as  was  the  late  Dr.  II. 
Caro,  \^ho  played  so  great  a  part  in  the  develop- 
ment of  the  Badische  Anilin  Company,  or  as  his 
successor  Professor  Bernthsen  is,  or  as  is  Professor 
Duisberg,  who  has  brought  the  Bayer  Cornpany 
to  its  present  proud  position  and  now  dominates 
the  whole  industry.  We  have  in  our  ranks  one 
or  more  men  of  their  type  who  would  be  immedi- 
ately available.  But  apparently  the  advisers  of 
the  Government  want  subordinate  intellects,  not 
leaders.  If  we  had  been  serious,  if  we  had  been 
organised,  wo  should  have  mobilised  our  chemical 
forces  months  ago  to  make  dyes  ;  the  dozen  really 
competent  organic  chemists  in  the  country  would 
have  been  picked  out  and  their  students  enrolled 
im<ler  them  as  workmen.  Meanwhile  the  situation 
is  so  serious  that  licences  are  being  granted,  it  is 
said,  to  trade  with  the  enemy  in  dyes.  Our 
decadence  comes  from  the  fact  that  we  have  had  no 
public  use  for  science  in  o\ir  country  and  that  we 
are  blind  both  as  to  our  needs  and  as  to  our 
opportunities.  Our  hack  of  courage  and  initiative 
is  deplorable,  and  our  individuality  a  serious 
hindrance.  Our  state  of  inefficiency  is  symptomatic 
of  the  state  of  the  country.  Government  is  in  the 
hands  of  amateurs  for  the  most  part  ;  only  the 
special  services  ai'C  in  expert  hands,  but  their  work 
is  largely  interfered  with  by  an  uninformed  official 
class.  And  when  wo  recognise  that  our  Civil 
Service  needs  improvement,  the  Commission 
appointed  to  consider  the  question  has  only  one 
representative  of  science  among  its  members  ;  the 
Royal  Society,  however,  maki'S  no  protest.  The 
worst  feature  in  the  Government  attitude  is  that 
it  will  prevent  the  foundation  of  works — other 
than    that    to    be    established   now    under   State 
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control — which  in  due  season  might  compare 
lavoitrably  with  the  monumental  factories  in 
(Jermany  ;  tlieir  scheme  may  help  to  tide  over  the 
immediate  difficulty,  but  it  is  foredoomed  to  fail 
eventually,  and  our  plight  will  then  be  worse  than 
ever. 

Sir  WiLLi.^M  Ramsay,  in  a  letter  printed  in  the 
"  Times  "  of  March  10th,  says  that  "  British  Dyes, 
Ijtd."  is  foredoomed  to  failure  for  at  least  two 
reasons.  First,  it  is  not  under  the  management 
«if  chemists.  Scientific  chemists  must  form  an 
important  part  of  the  dk-eotorate.  [He  then 
proceeds  to  mention  a  number  of  chemical  and 
metallurgical  industries  which  owe  their  success 
largely  to  the  fact  that  they  were  in  the  hands  of 
competent  chemists.]  Unless  "  British  Dyes, 
Ltd."  copies  this  precedent,  there  is  little  hope  for  it. 
Second. — No  "  protection  "  from  foreign  com- 
petition will  save  the  situation.  The  only  measure 
is  the  total  exclusion  of  German  dyes.  Even  yet 
we  are  blind  to  methods  of  German  commerce. 
Gemaan  manufacturers,  backed  by  the  whole 
power  of  the  German  State  (if  at  the  end  of  the 
war  there  is  a  German  State),  will  undersell  our 
producers  of  dyestuEfs,  secure  the  whole  market, 
and  thus  establish  a  monopoly.  That  has  been 
their  policy  in  the  past ;  it  will  be  their  policy  in 
the  future.  Let  us  be  warned  in  time.  Tliere  is 
ample  chemical  talent  in  this  country,  both 
scientific  and  technical.  Every  chemist  is  anxious 
to  serve  his  country.  What  is  needed  is  to  call 
together  a  council  of  chemists,  ask  for  their 
eoUaboration  in  investigation  and  for  their  advice. 
Also  it  should  be  announced  that  it  is  intended 
to  exclude  absolutely  the  importation  of  all 
German  dyes,  and  capital  will  flow  in.  Any  other 
policy  is  shortsighted.  The  Gei'man  chemical 
industry  is  worked  as  a  huge  trust,  backed  by  the 
whole  power  of  the  German  State.  The  French 
and  the  Russians  are  seriously  considering  this 
policy  of  exclusion  ;  and  if  Britain  still  permits 
imports,  this  will  be  tlie  dumping-ground  of  all 
Germany's  chemical  products,  until,  competition 
being  strangled,  we  shall  have  to  pay  exorbitantly 
for  all  manufactured  articles  imported. 

In  a  letter  published  in  the  "  Times  "  of  the  same 
date,  Sir  Henry  Roscoe  says  that  it  is  novelties 
that  pay  in  all  industries,  especially  in  those 
dependent  on  fashion.  For  a  new  shade,  or  tint, 
or  stj'le,  any  price  can  be  obtained.  It  is  not  the 
manufacture  of  the  well-known  colours  which 
will  bring  financial  and  final  success  to  the  new 
English  colour  company.  The  preparation  of 
these  articles  is  on  well-known  lines.  It  is  the 
new  thing  which  makes  a  business  success.  Such 
things  can  only  be  accomplished  by  the  research 
chemist,  and  yet,  so  far  at  least,  this  man  is 
to  have  no  voice  in  the  direction  of  affairs  in 
the  new  colour  company,  but  merely  to  be  called 
in  as  an  expert  when,  in  the  opinion  of  his  business 
superiors,  he  can  help  them  to  solve  some  difficulty. 
The  Germans  acted  upon  this  confidence  in  the 
tesearcher  from  the  beginning,  and  gave  him  a 
voice  in  the  management.  This  is  a  pure  matter  of 
business.  British  chemists  have  preached  the 
same  doctrine  tor  30  years  without  much  success. 
Now  the  crisis  has  come.  Are  we  still  to  continue 
upon  the  old  lines  ?  Are  we  too  proud  to  take 
a  leaf — a  golden  leaf — out  of  the  enemy's  book  ? 
If  we  fail  to  do  so,  success  is  improbable,  if  not 
impossible.  In  the  colour  industry  it  is  then  the 
tesearch  chemist,  and  he  alone,  who  can  keep  the 
flag  flying,  for  he  alone  can  bring  forward  new 
forces  and  create?  new  developments,  ('apital 
cannot  do  it,  business  capacity  cannot  do  it,  but 
the  brains,  the  imagination,  the  skill,  and  the 
knowledge  of  the  research  chemist  can.  We  have 
the  money  an!  we  have  the  men,  but  these  must 


be  put  into   their   right    places  to   do  their  work 
efficiently. 


Replying  to  a  question  in  the  House  of  Commons 
on  March  8th,  Mr.  Runciman  said  that  the  new 
company  invited  applications  for  shares  from  users 
of  dyes  and  colours  and  from  others  willing  to 
assist  in  providing  a  supply  thereof.  In  the  case  of 
the  latter  class  of  subscribers  the  question  of  taking 
dyes  from  the  company  did  not  arise,  and  no  special 
class  of  stock  was  contemplated.  No  hard-and- 
fast  rule  was  contemplated  with  regard  to  the  scale 
of  subscription  which  would  entitle  a  participant 
to  a  supply  of  dyes.  Cases  in  which  firms  de- 
pendent on  a  supply  of  dyes  were  bona  fide  unable 
to  subscribe  more  than  a  limited  amount  of 
capital  would  be  sympathetically  dealt  with  on 
their  merits. 


In  the  House  of  Commons  on  March  11th, 
Mr.  H.  Booth  called  attention  to  the  prospectus 
of"  British  Dyes,  Ltd.,"  advertised  in  the"  Times" 
of  March  6th.  This  scheme  was  the  illegitimate 
offspring  of  a  Free  Trade  Goveriuuent.  Dis- 
appointed shareholders  and  complaining  employees 
would  arraign  them  for  it  later.  The  prospectus 
was  vague  and  misleading  to  a  degree.  There  was 
to  be  no  compulsory  sinking  fund.  That  was 
simply  an  invitation  to  slack  finance.  The  Govern- 
ment's money  was  to  be  confined  to  debentures. 
No  company  promoter  had  ever  had  the  audacity 
to  propose  that  before.  This  was  not  a  prospectus 
at  all.  It  simply  indicated  what — in  its  own 
phraseology — "  may  enaerge  in  time  and  if  circum- 
stances justify."  The  committee  to  advise  on 
new  issues,  he  was  told,  had  refused  their  consent 
to  this  issue.  Had  the  Treasury  or  the  Govern- 
ment overridden  the  committee  ? 

Mr.  Pennefather  said  tliat  the  prospectus 
should  have  contained  information  as  to  the 
capital  of  Read  HoUiday  and  Sons  and  as  to  the 
salary  to  be  paid  to  Mr.  HoUiday  and  Mr.  Turner. 
He  submitted  a  calculation  from  which  he  con- 
cluded that  the  company  would  be  in  financial 
stress  from  the  moment  it  went  to  allotment. 

Sir  F.  Cawley  said  that  so  far  as  he  could  gather, 
the  only  supporters  of  the  scheme  belonged  to  the 
Board  of  Trade.  The  Government  ought  not  to 
use  public  money  to  force  people  in.  If  the 
scheme  were  successful,  the  C'ompany  would  be 
a  combine  with  all  the  worst  features  of  an 
American  trust.  As  regards  the  grant  for  research, 
the  Government  had  no  right  to  give  public  money 
to  one  company  for  its  own  profit. 

Sir  P.  Magnus  complained  that  the  grant  for 
research  should  be  left  entirely  to  a  board  of 
directors  none  of  whom  possessed  scientific  attain- 
ments. He  saw  no  chance  of  the  sclieme  retaining 
the  industry  in  our  own  hands,  or  re-capturing  it 
from  German  manufacturers.  As  soon  as  the  war 
was  over,  the  German  companies  would  dump 
down  their  dyes  in  this  country,  and  it  would  be 
impossible  for  the  British  company  to  compete 
on  equal  terms  with  their  German  rivals  in  the 
price  at  which  they  could  be  sold. 

Sir  AitTiiUR  Makkiiaji  said  the  Germans  would 
smash  this  company  unless  the  Government  went 
on  spending  money  for  the  scheme,  and  in  a  few 
years  the  Germans  would  still  continue  to  monopo- 
lise the  trade.  The  £100,000  for  research  work 
was  wholly  inadequate.  All  the  money  the  country 
was  now  finding  would  be  lost  upon  nothing  but 
a  wild-cat  scheme. 

Mr.  Hewins  said  the  prospectus  was  an  out- 
rageous document  to  come  from  any  public  depart- 
ment of  the  country.  He  believed  the  potentialities 
of  the  country  were  sufficient  to  get  out  of  the 
difficidty  in  regard  to  dyes  if  the  manufacturers 
and  chemists  had  been  taken  into  con.sultation 
bv  the  Government. 
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It  is  announced  tlial  tlie  number  of  applicants 
tor  shares  in  British  Dvos.  Ltd..  was  880,  and  the 
amount  appUed  for  £571 .000.  of  which  £83,000  was 
Applied  for  conditionally  :  the  directors  did  not 
feel  ju.stilied  in  proceeding  lo  allotment  on  .such  a 
sub.scription,  and  accordingly  a  meeting  of  sub 
scribers  was  held  at  Manchester  on  March  24th  to 
•©insider  the  position.  There  it  was  stated  that,  in 
round  figures.  £100.COO  had  been  offered,  excluding 
conditional  subscriptions  and  those  for  which  the 
board  did  not  propose  to  allot.  jVfter  .some  dis- 
cussion, it  was  unanimously  resolved  to  proceed 
with  the  company,  the  directors  to  consider  the 
advisability  of  dropping  the  agreement  with  users. 
At  the  conclusion  of  the  meeting,  several  of  those 
present  announced  their  intention  of  increa-sing 
*he  amount  of  theii'  s\ibsi  riptions. 


Mr.  J.  M.  RoBERTSo.v  (Parliamentary  Secretary 
to   the   Bom'd   of  Trade)  said   that    .Sir   Algernon 
Kirth  had  expressed  the  opinion  thai   the  option 
could  be  sold  to-morrow  at  a  prolit.      It  had  been 
said  that  there  was  no  sec\U'ity  that  the  firm  would 
remain  British,  but  no  better  security  had   been 
suggested,      it  had  also  been  objected  that  there 
were  no  scientific  men  on  the  board  of  directors. 
He  agreed  that  there  was  some  force  in  the  argu- 
ment,  but  there  was  also  force  in  the  argument   | 
on  the  other  side.     lie  knew  of  many  chemical   , 
concerns  which  had  been  ruined  hy  Ijaving  highly-   ' 
gifted  scientitic  men  on  their  boards.     Wlien  such   j 
men  were  on  the  boanls  the  position  of  the  other   ! 
«lirectors  was  often  a  dillicult  one.     He  did  not   ! 
think  it  was  the  function  of  the  Board  of  Trade 
to  attempt  to  decide  such  an  issue  as  that.     They 
first  of  all   consulted   the   Council   of   Dye   Users 
iis  to  the  general  course  of  the  scheme,  and  it  was 
the     Dye     Users    who     practically    selected      the 
■directors.     The  view  was  in  favour  of  not  jjutting 
chemical  experts  on  the  board  on  an  equality  with 
the  other  directors,  but  the  Board,   he  believed, 
were   still   at   liberty   to   reconsider   the   decision 
4ind  to  co-opt  scientific  men  to  the  board.     The 
Committee  to  advise  the  Treasury  on  new  i-ssues   | 
made  no  recommendation  in  this  case  on  the  ground 
that,  as  the  policy  of  the  new  company  had  already 
been  decided  upon  by  the  Government,  it  did  not 
<-ome  within  their  scope.     If  the  Government  had 
■adopted  the  plan  of  making  the  dyes  themselves 
lie  was  sure  they  would  have  been  attacked  for 
doing    so.     The    payment    of    bounties    on    dyes 
would  have  offered  no  security  for  the  production 
<>f  the  particular  dyes  needed.     It  had  been  stated 
tliat  no  one  wanted  the  scheme,  but  to  that  the 
reply  was  that  it   had   been  introduced   in   con- 
sequence of  the  urgent  demands  of  many  persons 
interested  in  the  industry.     The  scheme  provided 
full  supply  of  colours  on  the  largest  basis  and  to  the 
largest   number   of   units.     He   could   not   accept 
the    prediction    that    the    moment    the    war    was 
over  Germany  would  be  able  to  renew  the  supply 
of  dyes  and  that  the  trade  would  be  conducted 
jnst  as  it  had  been  before  the  outbreak  of  war. 
There  was  in  Germany  a  school  which  had  long 
recognised  that  to  supply  goods  at  "  dumping  " 
prices  was  to  make  a  iirescnt  to  the  purchasers, 
and   if   that  school  were   in   power  the   policy  of 
refusing  any  dyes  to  this  country  might  be  adopted. 
To   prohibit   the   importation   of   dyes   from   any 
foreign    source    would    be    utterly    impracticable, 
and  to  prohil>it  importation  from  Germany  alone 
would  result  simply  in  German  producers  setting 
up  their  works  in  .Switzerland  and  .sending  supplies 
thence.     It    was    impossible    to    pledge    a    future 
Parliament  to   prohitiit   the   importation   of   dyes 
in  time  of  peace.     The  objections  which  had  been 
urged  to  the  Government's  scheme  were  mutually 
destructive,  and  the  scheme  was  the  only  practic- 
tible  plan  which  wivs  before  the  country. 


Dyesluff  manvfacture  in  Ritsnia.  Board  of  Trade  J., 
March  11,   1915. 

A  SYNDlc.\TE  has  been  organised  for  the  purpose 
of  forming  a  Russian  company  to  establish  works 
for  the  manufacture  of  dyes  aiid  chemical  products 
froin  native  raw  material,  and  a  large  amount  of 
capital  has  ah'eady  been  promised  or  subscribed. 
Some  of  the  largest  industrial  concerns,  especiallj' 
around  Moscow,  are  interested  in  the  proposed 
undertaking,  and  such  firms  as  the  N.  N. 
Konshin  Co..  the  Danilov  Jlanufacturing  Co.,  the 
Tubner  Company,  the  Tversk  .Manufacturing  Co., 
.and  the  Emit  Zundel  Manufacturing  Co.,  are 
included  in  the  symiicate.  The  plans  are  on  a 
comprehensive  scale,  .and  will  provide,  inter  alia, 
for  the  erection  of  special  laboratories,  under  the 
direction  of  properly  qualified  professors  and 
assistants,  for  experimenting  with  raw  material. 

P.\TEXTS. 

Triarylmeihune     dyesluff s  ;     Preparation     of . 

Farbeufabr.  vorm.  F.  Baver  und  Co.    Ger.  Pat. 
278,4215,  June  24,  1913. 

The  ethanol  derivatives  of  aromatic  amines  are 
condensed  with  aromatic  aldehydes,  and  the 
resulting  leuco  compounds  are  oxidised  or  succes- 
sively sulphonated  and  oxidised  or  oxidised  and 
sulphonated.  The  products  are  yellower  or  greener 
and  are  faster  to  light  both  on  the  fibre  and  in  the 
form  of  lakes  than  the  corresponding  dyestuffs 
from  alkvlated  aromatic  amines. — A.  S. 


Anthraquinone    dyestuffs ;     Manufacture    of . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.    Ger.  Pat. 

278.424,  .Tan.   7,    1913.     Addition   to   Ger.    Pat. 
238,980  (this  J.,   1911,  1373). 

l.l'-DiAiVTHR.'VQUiX0NYL-2.2'-Bis.'\.RYL  ketones  or 
their  derivatives  are  treated  with  condensing 
agents  having  a  reducing  action. — A.  S. 

Vat  dyestuffs  of  the  anthraquinone  series  ;   Manu- 
facture of .    Kalle  und  Co.  A.-G.    Ger.  Pat. 

278.425,  Sept.  29,  1912. 

TirE  azo  dyestuffs  from  diazotised  a-aminoanthra- 
quinone  and  a  diamine  of  the  benzene  series,  are 
condensed  with  aldehydes,  e.g.,  benzaldehyde,  to 
form  monoaminotriazines,  and  the  amino-group  is 
then  replaced  by  a  hydrogen  or  other  atom.  The 
dyestuil's  dye  purer  shades  than  the  aminotriazines 
from  which  thev  are  obtained. — ^A.  S. 


Monoazo  dyestuffs  ;  Preparation  of  mordanl-dyeing 

.  Amlinfarben-  u.  Extrakt-Fabr.  vorm.  J.  R. 

Geigj-.    Ger.  Pat.  278,613,  Nov.  11,  1913. 

The  azo  dyestuffs  prepared  from  diazotised  o- 
chloro-m-aminobenzoic  acid  and  salicyUc  or  creso- 
tinic  acids  are  heated  to  a  high  temperature  with 
alkaline  siibstances,  whereby  the  chlorine  atom  in 
the  ortho  position  to  the  carboxyl  group  is  re- 
placed by  hydroxyl.  The  shades  produced  on 
wool  dyed  iii  an  "acid  bath  and  treated  with 
chromium  compounds  are  deeper  than  tho.se  pro- 
duced by  the  original  dyestuffs,  and  are  fast  to 
light,  potting,  and  fulling.  Some  of  the  dyestuffs 
may  be  used  in  calico  printing  in  the  form  of  their 
chromium  lakes. — A.  S. 

Vat    [anthracene]   dyestuffs;    Manufacture   of . 

M.  Kardos.    Ger.  Pat.  278.000,  June  29,  1913. 
Addition  to  Ger.  Pat.  275,220. 

The  N-substituted  derivatives  of  anthracene-1.9- 
dicarboxylic  acid  imine  or  its  halogen  substitution 
products  are  fused  with  alkali  and  the  dyestuffs 
isolated  as  described  in  the  chief  patent  (see  this  J., 
1014,    827).     The   new   products   differ   in   shade 
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from  those  described  previously.  The  dyestuff 
from  anthracene-]  .9-dicarboxyHc  arid methylimine, 
for  example,  produces  consideralily  bluer  tints 
than  the  dvestuffs  described  in  tiie  chief  patent. 

—A.  S. 


Selenofluorcsceins  ;  Manufacture  of - 


-.    C.  Jager 


O.  m.  b.  H.,  and  K.  W.  Carl.    Gar.  Pat.  279,519, 

May  18,  1913. 
Fluorescein  or  a  halogen  derivative  thereof  is 
treated  with  selenium  in  alkaline  solution.  Good 
yields  of  selenium  derivatives  analogous  to  the 
thiofluoresceins  (see  this  J.,  1000,  1006)  are 
obtained.  The  products  appear  to  be  of  little 
value  as  dyestuffs,  but  should  pro%'e  useful  for 
therapeutic  purposes. — A.  S. 

Azo  dyesluffs.  51.  Herzberg,  Leverkusen,  Germany, 
Assignor  to  Synthetic  Patents  Co.,  New  York. 
U.S.  Pat.  1.126.466,  Jan.  26,  1915.  Date  of 
appl.,  Feb.  25,  19U. 

See  Eng.  Pat.  10,380  of  1913  ;  this  J.,  1914,  545. 

Azo  dyes.  H.  Jordan  and  W.  Neelmeier,  Lever- 
kusen, Germanv,  Assignor  to  Synthetic  Patents 
Co.,  New  York.  "U.S.  Pat.  1,127,261,  Feb.  2,  1915. 
Date  of  appl.,  Aug.  28,  1913. 

See  Addition  of  Oct.  2,  1913,  to  Fr.  Pat.  457,840 

of  1913  ;  this  J.,  1914,  414. 

Preparation  of  the.  products  of  oxidation  of  orqanic 
compounds.     Ger.   Pat.    277,733.     See  III. 
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Oxycellulose.    W.  D.  Bancroft  and  R.  H.  Currie, 
jun.     J.    Phys.    Chem.,    1915,    19,    159—168. 

Oxycellulose  is  always  the  same  product  in  a 
qualitative  sense,  whether  prepared  by  the  action 
of  nitric  acid,  permanganate,  chloric  acid,  bleaching 

Eowder,  or  bleaching  powder  and  air.  The  authors 
ave  not  succeeded  in  converting  the  whole  of  the 
cellulose  into  oxycellulose  in  a  single  operation, 
and  it  is  doubtful  whether  pure  oxycellulose  has 
ever  been  prepared.  Oxycellulose  is  partially 
soluble  in  dilute  alkali  hydroxides,  with  a  yeUow 
colour  on  heating  ;  the  residue  is  simply  un- 
oxidised  cellulose  in  varying  proportions.  The 
dissolved  substance  is  precipitated  by  alcohol  or 
acid  and  after  dialysis  it  is  readily  soluble  in  water. 
This  soluble  substance  is  regarded  as  the  true 
oxycellulose  and  may  be  a  homogeneous  substance. 
The  distinction  made  by  NastjukofE  (this  J.,  1901, 
573)  between  a-,  j3-,  and  7-oxycellulo.ses  does  not 
exist.  So-called  a-oxycellulose  is  unattacked  cellu- 
lose, more  or  less  contaminated  with  products  of 
decomposition  ;  /3-  (alkali-soluble)  and  7-  (water- 
soluble)  oxycelhdoses  are  the  same  substance  in 
different  states  of  aggregation.  The  cupric- 
reducing  property  of  oxycellulose  is  probably  not 
characteristic  and  may  be  due  to  the  presence  of 
other  decomposition  products  :  this  property 
readily  disappears  on  prolonged  heating  without 
any  essential  change  in  the  other  characteristics 
of  the  oxycellulose. — J.  F.  B. 

Viscose  ;  Detcrviinalion  of  the  "  ripeness  "  of . 

V.  Hottenroth.    Chem.-Zeit.,  1915,  39,  119—121. 

The  xanthogenic  ester  of  cellulose,  in  solution  as 
viscose,  undergoes  dissociation  or  hydrolysis  on 
storage,  with  xiltimate  reversion  to  cellulose.  The 
progress  of  this  reaction  is  termed  "  ripening  " 
and  is  usually  measured  by  differential  titrations 


with  iodine  after  the  addition  of  hydrochloric  acid 
to  one  portion  and  of  acetic  acid  to  another,  i-  The 
difl'erence  represents  the  alkali  combined  as 
xanthate  in  the  compound,  XO.CS.SNa,  and  is 
proportional  to  the  degree  of  esterification  at  any 
given  stage.  Since  the  determination  of  this 
factor  in  works'  practice  is  not  of  the  simplest 
order,  and  since  the  industrial  importance  of 
"  ripeness  "  relates  almost  solely  to  the  speed  of 
coagulation  of  the  viscose,  the  author  has  devised 
a  rapid  method  of  titration  based  on  direct  coagu- 
lation with  5%  acetic  acid  or  preferably  with  10% 
ammonium  chloride  or  sulphate  solution  :  20  grms. 
of  the  viscose  is  diluted  with  30  c.c.  of  water  and 
titrated  with  10%  ammonium  chloride  at  a 
standard  temperature  until  coagulation  takes 
place.  The  method  is  entirely  empirical  and  the 
best  proportions  of  water  and  viscose  may  be 
selected  according  to  the  alkalinity  of  the  viscose, 
percentage  of  cellulose,  and  saline  by-products. 
The  ammonium  salt  is  preferable  to  acetic  acid  as 
the  coagulating  agent,  being  less  affected  by  small 
accidental  variations  in  the  amount  of  caustic 
alkali  present.  Similarly,  the  interpretation  of  the 
titration  results  must  also  be  founded  on  empirical 
observations  to  determine  the  optimum  condition 
of  "  ripeness  "  for  practical  working. — J.  F.  B. 

Celluloid  ;    Influence  of  the  addition  of  zinc  oxide 

on  the  quality  of .     H.  Nishida.     Caout.  et 

Guttapercha,  1915,  12,  8576—8577,  8592—8593. 
A  coMP.^RisoN  was  made  of  various  physical 
properties  and  of  the  stability  of  a  pure,  trans- 
parent celluloid,  consisting  of  a  mixture  of  nitro- 
cellulose prepared  from  lileached  rags,  with  30% 
of  camphor  "  A  "  (Japanese  Govt.'s  designation) — ■ 
with  those  of  mixtures,  in  proportions  varying 
from  0-5  to  15%,  of  zinc  oxide  and  the  same 
celluloid.  Before  measurement,  the  samples  were 
all  dried  until  they  contained  the  same  quantity 
of  volatile  substances.  It  was  found  that  the 
cubical  contraction  of  the  samples  during  drying 
diminished  as  the  percentage  of  zinc  oxide 
increased  ;  that  the  equation  connecting  the 
density  of  the  two  components  with  that  of  the 
mixture,  was  that  of  a  straight  hue  ;  that  the 
tensile  strength  and  the  modulus  of  elasticity 
fell — the  latter  very  rapidly — with  an  increase 
in  the  content  of  zinc  oxide  ;  that  the  hardness 
of  a  mixture  containing  15%  ZnO  was  only  half 
that  of  the  pure  celluloid  ;  that  the  stabiUty,  as 
measured  ))V  the  Abel  heat  test,  was  reduced 
by  the  addition  of  zinc  oxide,  although  the  tem- 
pei-ature  of  decomposition  was  not  affected 
materially  ;  and  that  the  specific  electrical  resist- 
ance fell  from  122-5  in  the  case  of  the  pure 
celhdoid  to  28-3  in  the  case  of  the  mixture  con- 
taining 15%  ZnO.— E.  W.  L. 

Sulphate-  and  sulphite-cellulose  waste  lyes  ;  Investi- 
gations on  the  utilisation  of .    E.  L.  Rinman. 

Ver.  Zellstoff-  u.  Papierchem.,  Dec.  5,  1914. 
Chem.-Zeit.,  1915,  39,  99. 
Of  the  methods  developed  by  the  author,  that  for- 
the  recovery  of  soda  from  the  waste  lyes  of  the 
sulphate  process,  based  on  a  modification  of  the 
ammonia-soda  process,  with  production  of  acetates, 
formates,  acetone,  and  oils  as  by-products  (this  J., 
1912,  183),  has  not  proved  suitable  on  the  large 
scale.  The  alternative  method  is  more  practicable- 
The  dilute  alkaline  black-lyes  are  treated  with 
recovered  soda  ash  equivalent  to  the  quantity  of 
NajO  present  in  them,  and  the  mixture  is 
causticised  with  lime.  The  filtrate  is  concen- 
trated to  40°  B.  (sp.  gr.  1-383)  and  treat^^d  with 
slaked  lime  in  the  proportion  of  3 — 4  mols.,  alsO' 
calculated  on  the  original  NajO.  The  mass  is 
then  submitted  to  destructive  distillation  in. 
presence  of  a  sufficient  quantity  of  steam,   which 
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if  the  process  be  conduct-ed  in  tunnel  kilns  with 
continuous  operation,  is  supplied  liy  the  moisture 
in  the  mass.  The  combustiMe  gases  produced  are 
utilised  for  lieating  the  kihis,  wliilo  100 — 125  kilos, 
of  acetone  spirit  per  ton  of  cellulose,  as  well  as 
light  and  heavy  oils,  are  collected  ;  the  residue 
consists  of  sodium  carbonate,  lime,  and  charcoal. 
The  method  devised  for  the  treatment  of  waste 
sulphite  lyes  is  based  on  the  fact  that  when  the 
lye  is  treated  first  at  a  low  temperature  and 
subsequently  at  17,5^ — ISO"!',  with  a  sufficient 
quantity  of  lime,  calcium  sulpliite  is  precipitated 
and  the  organic  mattei-s  are  transformed  into  the 
same  condition  as  that  in  wliicli  they  exist  in  soda- 
cellulose  lyes,  and  are  susceptible  to  analogous 
treatment.  Tlie  crude  lye  is  neutralised  and 
concentrated,  then  lioiled  with  lime,  and  the  pre- 
cipitate of  calcium  sulphite  and  humic  substances 
removed.  The  calcium  sulpliito  is  used  for  the 
preparation  of  fresh  bisulphite  lye  by  lixiviation 
with  atjueous  sulphurous  acid.  The  alkaline 
filtrato  IS  concentrated  to  40' B.  (sp.  gr.  ]-38:{), 
mixed  with  15  mol.  of  Tnilk  of  lime  and  sub- 
mitted to  destructive  distillation.  From  5  cb.  m.  of 
sulphite  lye  (=1  ton  of  cellulose)  there  are 
obtained  :  125  kilos,  of  calcium  sulphite,  250 
of  humic  substances,  lfi-5  of  acetone  spirit,  15 
of  light  oils,  and  10  of  heavy  oils.  If  sawdust 
be  added  when  l)oiling  the  lye  with  lime,  filtration 
is  considerably  facilitated  and  the  yield  of  dis- 
tillation products  increased. — J.  F.  B. 

SulphHe-cellulose  waste  lyes  ;     Ulilisalion  of , 

especially  for  the  manufacture  of  alcohol.     H.  B. 
Landmark.    Chem.-Zeit.,  1915,  39,  08—99. 

One  cb.  m.  of  sulphite  waste  lye  requires  11 — 13 
kilos,  of  CaO  for  complete  neutralisation  ;  it  is 
therefore  more  economical  to  expel  most  of  the 
sulphur  dioxide  by  aeration  in  a  trickling-tower. 
In  Norway  the  lye  is  evaporated  partially  before 
neutralisation  and  only  2 — 3  kilos,  of  CaO  is 
then  required.  The  yeast  is  first  cultivated  in  a 
malt  mash  to  which  sulphite  lye  is  subsequently 
added  in  increasing  quantities.  After  5 — 0  days 
the  yeast  can  be  used  for  pitching  the  main  body 
of  lye.  The  addition  of  a  little  milk  or  whey  is 
very  favourable  to  the  fermentation,  and  a 
product  known  as  "  lignocasein  "  is  then  obtained, 
consisting  of  a  yellow  powder  containing  65% 
of  ca.sein,  which  can  he  used  as  a  size.  The  liquid 
containing  the  sugars  is  evaporated  at  50°  C. 
to  a  syrup  and  fermented  at  26° — 28°  C.  with 
waste  lirewery  yeast ;  the  yield  is  about  88  litres 
of  spirit  per  ton  of  cellulose,  at  a  cost  of  8-5  oere 
(about  lid.)  per  litre  of  absolute  alcohol.  Fer- 
mentation lasts  for  1 — 5  days.  The  spent  wash 
is  evaporated  for  the  production  of  "  cell-pitch  " 
for  use  as  a  fuel  or  binding  agent  for  briquettes  ; 
the  calorific  value  of  the  cell-pitch  from  one  ton 
of  wast«  lyes  is  equivalent  to  that  of  372  kilos. 
of  carbon.  The  author  prefers  the  fermentation 
process  to  Strehlenert's  method  (this  J.,  1913, 
052)  which  is  attended  by  certain  engineering 
difHculties,  but  the  lignin  from  the  spent  wash 
may  be  submitted  to  destructive  distillation. 
The  alcohol  from  sulphite  lyes  is  suitable  for  all 
industrial  purposes,  including  generation  of  motive 
power  ;  Simonsen  has  recently  proposed  a 
petroleum  distillate  as  a  denaturing  agent,  which 
increases  the  calorific  value  of  the  spirit  bv  300 
cals.— J.  F.  B. 

Paper  mill  effluents  ;    Purification,  of .     G.  B. 

Kershaw.   Paper  Making,  1915, '34,  50 — 54. 

The  average  volume  of  water  consumed  in  paper 
mills  is  estimated  at  50,000  galls,  per  ton  of  paper 
m£ide,  but  with  fine  white  papers  it  may  be  as 
much  as  200,000  galls.  \\Tienever  possible,  the 
alkaline  liquors  from  the  digesters  are  evaporated 
for  the  recovery  of  the  soda,  but  in  cases  where 


a  certain  amount  of  dilute  spent  lye  has  to  be 
disposed  of,  it  shoidd  be  stored  and  allowed  to 
mix  uniformly  and  gradually  witli  the  other 
waste  waters  from  the  mill  Suspended  solids  are 
deposited  in  large  settling  tanks,  sometimes  with 
the  assistance  of  added  clieraiials,  such  as 
"  aluminoferric."  The  solids  in  solution,  apart 
from  those  in  the  digester  lyes,  are  generally  small 
in  quantity  and  unobjectionable;  if  the  effluent 
from  the  settling  tanks  contain  not  more  than 
5 — 7  parts  of  suspended  matter  per  100,000,  the 
purification  may  be  considered  satisfactory.  Some- 
times the  waste  waters  are  strained  through  fine 
material  in  addition  to  the  tank  treatment.  The 
disposal  of  the  sludge  is  a  great  dilliculty  on 
account  of  the  large  quantities  produced  and  the 
difficulty  of  drying.  Occasionally  the  sludge  is 
pressed,  but  generally  it  is  allowed  to  dry  in  well- 
drained  lagoons,  since  it  is  not  of  a  noxious  nature. 
The  question  of  utilising  portions  of  the  waste 
solid  matters  depends  on  the  design  of  the  drainage 
system,  so  that  the  waste  waters  containing  useful 
fibres  can  be  treated  separately  from  the  general 
wastes.  In  many  mills  large  quantities  of  lime 
and  calcium  carbonate  sludge  are  produced, 
which  have  a  certain  agricultural  value  but  are 
difficult  to  handle  in  the  moist  state. — J.  F.  B. 


Patents. 
Warps  ;    Apparatus  adapted  for  drying  - 


Yates,  and  Matthews  and  Yates,  Ltd.,  Swinton, 
Lanes.    Eng.  Pat.  3747,  Feb.  13,  1914. 

The  warp  is  led  through  a  casing  in  approximately 
parallel  vertical  courses,  and  hot  air  is 
directed  transversely  upon  it  from  perforated 
horizontal  pipes  in  the  intermediate  spaces. 
A  fan  withdraws  air  from  the  warp  inlet  or  outlet 
side  of  the  casing,  and  forces  it  through  a  heater 
back  to  the  drying  chamber.  Vertical  steam  pipes 
may  also  be  placed  within  the  casing  to  heat  the 
entering  air,  and  exercise  a  drying  effect  by 
radiation  upon  the  warp. — B.  N. 


Digester   for    the    soda-,    sulphate- 
cellulose  processes  ;    Vertical  - 


and    sulphite- 
H.  A.  Knopf. 
Ger.  Pat'  275,035,  July  5,  1913. 
The    digester   consists   of   a   tall,    upright   vessel 
provided  with  upper  and  lower  pairs  of  hinged 

tube  -  plates,  24, 
26,  and  23,  27, 
connected  by  ver- 
tical tubes,  21, 
having  perfora- 
tions or  slots.  The 
material  occupies 
the  space  between 
the  pairs  of  tube- 
plates  and  the  lye 
is  introduced 
through  9,  and 
circulated  in  the 
direction  shown 
by  the  arrows, 
passing  from  the 
upper  part  of  the 
digester  through 
the  pipe,  10,  30, 
the  rotary  filter, 
12,  the  pump,  14, 
heater,  17,  and 
valve,  19,  back  to 
the  lower  part 
of  the  digester, 
tubes,  21.  With 
it    is    possible 


and 
the 


then 
upright 


up     through 
form     of 


the 
digester, 


to  use  vessels  of  up  to  500  cb.  m.  capacity  and  to 
obtain  by  the  soda  process,  pulp  of  a  Ughter  colour 
than  sulphite  pulp. — A.  S. 
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Cl.  VI.— BLEACHING;  DYEING;  PRINTING;  FINISHING. 


[Mar.  31, 1915. 


Wool  scourhif/  ami  like  liquors  ;    Coneentralion  of 

and    the    recovery    of    grease    and    alkaline 

substances  therefrom.  E.  V.  Chambers,  T.  C. 
Hammond,  and  G.  G.  Jarmain,  Huddersfleld. 
Eng.  Pat.  13,005,  May  27,  1914. 

The  liquor  is  heated  to  about  200°  F.  (93°  C), 
and  then  subjected  to  centrifugal  action  to 
separate  grease  and  sand.  The  clear  liquor 
obtained  is  used  repeatedly  for  scouring  untU, 
through  accumulation  of  alkali  salts,  it  is  con- 
centrated to  a  density  unsuitable  for  scouring 
purposes.  It  may  then  be  further  concentrated 
by  means  of  washed  flue  gases,  and  the  salts  re- 
covered by  incineration. — B.  N. 

Bast  fibre  sicch  as  flax  or  hemp  ;  Preparing -for 

spinniny.     B.  S.  Summers,  Port  Huron.  Mich., 

Assignor   to    Summers    Linen    Co.       U.S.    Pat. 

1,127,311,  Feb.  2,  1915.    Date  of  appl.,  June  12, 

1911. 

The  fibres  are  prepared  and  retted  by  treatment 

with  an  alkali  and  a  solution  of  a  nitrogenous 

animal  product,  such  as  decomposed  casein. — B.  N. 

Wood-pulp  boilers  with   indirect  healing  ;    Process 
for  retnoi'ing  the  deposit  which  forms  oh  the  heating 

surface  of .   E.  Morterud.    Ger.  Pat.  278,827, 

Aug.  13,  1913. 

After  emptying  the  boiler,  steam  and  cold  water 
are  passed  successively  through  the  heating  tubes, 
whereby  the  deposit  is  first  dried  and  rendered 
brittle,  and  then,  when  suddenly  cooled,  cracks 
and  breaks  away. — A.  S. 

Lignocelluloses,  such  as  tvood,  mechanical  wood  pulp, 

straw,  or  the  like :  Treatment  of .  C.  MeUiardt. 

Ger.  Pat.  279,102,  May  16,  1913. 

The  material  is  subjected  to  a  "natural  bleach  " or 
lixiviated  with  lime  water  to  remove  the  non- 
resinous  constituents  of  the  incrusting  substances 
and  then  the  resinous  constituents  are  removed  by 
treatment  with  alkali.  A  considerably  smaller 
quantity  of  alkali  is  requu'ed  to  remove  the  resin 
if  the  non-resinous  constituents  be  removed  fii'st 
as  described. — A.  S 


Wood  ;    Bleaching  of- 


A.  Franck-Philipson, 


Jackson,  Mich..  U.S.A.   Eng.  Pat.  3467,  Feb.  10, 
1914.   Under  Int.  Conv.,  Feb.  17,  1913. 

See  U.S.  Pat.  1,068,580  of  1913  ;  this  J.,  1913,  978. 

Formic  esters  used  as  solvents  of  cellulose  compotaids  ; 

Recovery  of .    J.  Duclaux,  Paris.    U.S.  Pat. 

1,127,871,  Feb.  9,  1915.    Date  of  appl.,  Jan.  31, 
1913. 

See  Fr.  Pat.  439,721  of  1912  ;    this  J..  1912,  714. 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 


Dyeing  ;     Theory  of  - 


V.     W.   D.   Bancroft. 
J.  Phys.  'Chem.,  1915,  19,  145—158. 

The  fastness  to  washing  of  the  various  dyestuffs 
on  the  fibre  depends  on  the  completeness  with 
which  the  dye-bath  is  exhausted.  If  the  bath  has 
been  exhausted  completely,  the  dyed  fabric  wUl 
not  bleed  in  any  liquid  having  a  weaker  solvent 
action  than  the  exliausted  bath.  If  the  bath  is 
not  to  be  exhausted  completely,  the  goods  must 
be  removed  when  the  shade  is  that  which  would  be 
in  equiUbriuni  with  an  exhausted  bath,  or  else  the 
bath  must  be  arranged  so  that  it  has  a  high  strip- 
ping power  and  ^^•ilf  only  dye  to  the  shade  which  is 


in  equilibrium  with  boiling  water.  The  adsorption- 
of  dyestuff  is  not  always  greater  at  higher  tempera- 
tures, and  the  main  object  in  heating  the  bath  is  to 
coagulate  or  agglomerate  the  dyestufi'  in  the  fibre, 
thereliy  making  it  less  soluble  ;  the  steaming  of 
mordant-dyed  goods  has  a  simUar  effect  upon  the 
colour-lake.  If  a  mordant  is  precipitated  too 
rapidly  it  will  be  deposited  largely  on  the  outside 
of  the  fibre  and  the  dyed  goods  will  not  be  fast  to 
rubbing  and  soaping.  Certain  coloiu'-lakes  may 
change  their  physical  condition  with  time  and 
become  friable  and  less  strongly  adsorbed  by  the 
fibre  than  when  freshly  dyed.  As  regards  fastness 
to  light,  only  light  which  is  absorbed  can  produce- 
chemical  action,  and  the  fading  depends  on  the 
readiness  with  which  the  substance  reacts  or  on 
the  presence  of  suitable  depolarisers.  As  a  rule, 
dyestuffs  combined  with  mordants  are  faster  than 
the  same  dyestutTs  used  alone.  Many  dyes  are 
faster  to  light  when  combined  with  iron,  chromium, 
or  copper  mordants  than  with  aluminium  or  tin  ; 
this  may  be  due  to  the  absorption  of  certain  rays 
by  the  coloured  mordants,  as,  for  instance,  in  th& 
case  of  the  protective  action  of  copper  mordanti 
with  Iplue  substanti\e  dyestuffs  on  cotton. 

—J.  F.  B. 


Coppered  blues  ;  Fastness  of  direct  - 


A.  Edge. 


J.  Soc.  Dyers  and  Col.,  1915,  31,  75—76. 
In  addition  to  increasing  the  fastness  to  light,  the 
"  coppering "  of  direct  blues  gives  a  marked 
improvement  in  the  resistance  to  neutral  soaping. 
The  fastness  to  light  of  "  coppered  "  blues  is 
generally  decreased  liy  washing  with  soap  and 
soda,  a  notable  exception  being  Benzoazurin  G,. 
which  becomes  redder  but  loses  little,  if  any,  of  its- 
fastness  to  light.  This  is  due  to  the  fact  that  this 
dyestuff  forms  a  copper  lake  much  less  susceptible 
to  alkali  than  that  of  any  of  the  other  blues  suitable 
for  after-treatment  with  copper  salts.  The 
injurious  effect  of  an  oleine  finish  on  "  coppered  " 
blues  is  obviated  it  dextrin  is  present ;  a  pattern, 
finished  with  a  solution  containing  10  parts  of 
dextrin  and  5  parts  of  oleine  per  100  was  found  ta 
be  considerably  faster  than  the  unfinished  shade. 

— F.  W.  A. 


Dyeing  and  bleaching  of  some  commercial  fibres. 
S.  G.  Bailev.  J.  Soc.  Dyers  and  Col.,  1915,  31, 
46—50. 

Bahi.^  fibre  is  the  most  important  brushmaking 
material,  the  cheaper  African  bass  coming  next. 
The  former  is  used  in  its  natural  brown  colour, 
and  African  bass  is  dyed  to  imitate  it.  Acid, 
dyestuffs  have  no  affinity  for  this  fibre,  easy 
levelling  basic  and  direct  dyestuffs  being  used. 
The  fibre,  tied  in  bundles,  is  packed  in  a  tank 
to  hold  6  c\vt.,  3  lb.  of  a  basic  dye  being  used: 
and  in  addition  3  lb.  of  ferrous  sulphate,  which 
deepens  the  shade  and  makes  it  faster  to  rubbing. 
The  bath  is  boiled  for  four  to  five  hours.  When 
direct  dyestuffs  are  used,  the  ferrous  sulphate  is- 
replaced  by  sodium  carbonate.  Direct  dyestuffs 
are  not  taken  up  completely  from  the  baths  and 
standing  baths  are  therefore  used.  Bassine  fibre 
is  resistant  to  dyestuffs.  It  is  dyed  only  with 
basic  dyestuffs.  and  usually  to  the  shade  of  African 
bass,  for  which  it  is  a  cheaper  substitute.  It  is 
also  dyed  black  with  logwood,  }>ut  the  dearer  basic 
blacks  give  a  better  shade.  No  heat  is  used  in 
drying.  Mexican  fibre  is  usually  dyed  black  with 
direct  or  basic  dyestuffs.  It  has  no  affinity  for 
acid  blacks,  though  other  acid  colours  can  be  dyed. 
Direct  colours  are  dyed  with  soda  in  a  standing 
bath.  The  fibre  is  taken  from  the  dye-tank 
without  washing  and  dried  over  warm  pipes^ 
Bright  shades  are  often  dyed  and  these  necessitate 
bleaching,  which  is  carried  out  by  boiling  with 
5  "o   of   osaUc   acid   and   a   trace   of   acetic   acid. 
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Acid  dyostuffs  are  used  in  a  sulplniric  acid  bath, 
(■"oconut  fibre  or  coir  is  dyod  in  iiU  shades.  For 
brushes  it  is  dyed  blaek  with  luusie  dyestiilTs,  for 
which,  howe\  ?r,  it  )ias  a  poor  alVinity.  For  mat 
iiiakiiii:  various  sliadcs  are  obtained  witli  acid 
dyestulTs,  by  dyeing  for  a  very  short  period  in  a 
bath  containins;  S  oz.  of  sodium  sulpliale  and  S  oz. 
of  alum  per  ill  frails,  of  li«iuor  :  standing  batlis 
are  used.  For  heavy  shades  ba^ic  and  substantive 
dyestuffs  are  mostly  used.  Kitool  libre  is 
always  dyed  black,  xising  a  basic  dyestulT,  as  it 
has  no  allinity  for  acul  or  substantive  colovus. 
It  is  used  cliietly  in  tierniany  and  mainly  for  mak- 
ing brushes  for  turbines  and  big  guns.  l''or  the 
latter  purpose  it  is  not  dyed  b\it  is  treated  with 
mineral  oil.  which  gives  it  a  jet  black  colour  after 
a  few  hours'  inuuersion.  Esparto  gross,  when  used 
in  brush-making,  for  which  it  lias  little  value,  is 
dyed  brown  with  liasic  dyestulTs  and  mixed  with 
African  bass.  Hoi-sehair  is  bleached  by  means  of 
peroxide  and  sulphur  stoving,  and  dyed  with  acid 
dyestulTs.— J.  B. 

Indigo     val  :      Theory     oj     ilyeini/    wiih     ihc . 

M.   II.  Marbe.     Rev.  Gen.  Mat.  Col..   1914,   18, 
2C;?-  272. 

Ex.\MiN.\TioN  of  the  physico-chemical  properties 
of  the  indigo  vat  by  means  of  dialysis,  tlie  ultra- 
microscope,  and  electrolysis,  indicates  that  the 
calcium  and  sodium  salts  of  iiuiigo-white  exist 
in  the  vat  partly  ioni.sed  and  jiartly  in  the  col- 
loidal state.  The  ionisation  is  increased  by 
diminishing  the  concentration  and  by  raising  the 
temperature.  The  proportion  in  the  colloidal 
state  increases  witli  the  concentration  and 
diminishes  with  rise  of  temperature.  jVll  other 
conditions  being  eciual.  the  cakiinn  salt  of  indigo- 
white  is  ionised  to  a  greater  extent  than  the 
sodium  salt.  Dyeing  trials  showed  that  on  cotton 
indigo  is  less  fast  than  on  "wool,  the  dyeings  on 
linen  being  faster  than  either.  A  portion  of  the 
indigo  fixed  on  cotton  is  faster  than  the  remainder, 
and  it  is  concluded  that  this  faster  portion  comes 
from  the  ionised  indigo-white  salt.  The  remainder, 
being  deposited  mechanically  from  the  colloidal 
portion  of  the  indigo-white  salt,  is  less  intimately 
associated  with  the  fil)re  and  therefore  less  fast. 
The  mechanism  of  the  dyeing  process  is  elucidated 
with  the  aid  of  Perrin"s  theory  of  the  precipitation 
of  colloids.  The  dissociated  portion  of  the  indigo 
vat  gives  an  inorganic  ion  of  positive  charge 
and  of  low  molecular  weight,  and  an  organic  ion 
of  high  molecular  weight.  The  smaller  inorganic 
ion  approaches  the  surface  of  the  fibre  more 
quickly  and  gives  it  a  positive  charge.  The  fibre 
thus  iharged  attracts  the  organic  ion  and  the 
dyestufT  is  thereby  fixeil.  The  fact  that  the 
inorganic  ion  in  the  calciiun  salt  of  indigo-whitc 
is  bivalent,  and  therefore  more  strongly  charged, 
explains  wliy  a  lime  vat  dyes  better  than  a  sodium 
vat.  The  retarding  effect  of  an  excess  of  sodium 
or  calcium  hydroxide  in  the  vat  is  in  agreement 
with  this  explanation,  the  hydroxyl  ions  thus 
introduced  having  a  stronger  negative  charge 
than  the  positive  charge  of  the  sodium  or  calcium 
ions,  so  that  the  fibre  is  charged  negatively  and 
repels  the  negatively  charged  dyestufT  ion.  The 
author  gives  a  lengthy  historical  review  of  previous 
work  on  the  subject. — J.  B. 


P.\TENTS. 

[Sulphidc'\     dyesluffs ;      Applicalion     of- 


.  E. 

Lodge  and   J.    M.    Evans,   Uuddersfield.     Eng. 

Pat.  19,473,  Sept.  5,  19U. 
Anim.\l  fibres  (including  furs  and  feathers),  union 
goods,  and  artificial  silk,  are  dyed  with  sulphide 
dyestuffs  reduced  by  an  alkali  sulphide  in  the 
presence  of  an  alkali  sulphite  and  a  neutral 
ammonium  salt. — B.  N. 


Dyeing  furs,  hairs,  feathers,  and  the  like  ;    Proces* 

for .     Act.-Oes.     f.    Anilinfabr.      Ger.     Pat. 

•  277,490,  Oct.  21,   1913. 

The  material,  mordanted  or  not,  is  dyed  with  a 
solution  containing  o-aminocarliazole  or  a  deriva- 
tive thereof  and  an  oxidising  .agent.  Grey  shades 
are  produced.- — A.  S. 

Oxiilation-rolours  on  vegetable  or  animal  fibres  ;  Pro- 

duclion    of   fast .     Farbw.     vorm.     Meistet, 

lyucius,  und  Briining.  Ger.  Pat.  277,310, 
-March  29,   1913. 

The  material  is  prepared  with  an  oxidising  agent, 
printed  by  the  machines  used  in  lithographic  of 
typographic  printing  with  a  paste  composed  of 
"  varnish  "  and  liases  of  the  lienzcne,  naphthalene, 
or  diphenylamine  series  which  are  readily  oxidised 
to  dyestufls,  and  the  colour  then  developed  by 
steaming. — A.  S. 

[Azo]  dyestuffs  on  the  fibre  ;    Process  of  producitig 

by     means     of    the     ouc-bath     method.     V, 

Kunert  and  E.  Acker,  Offenbach,  Assignors  to 
Chem.  Fabr.  Griesheim-Elektron,  Frankfort, 
Germany,  r.s.  j^at.  1,127,027,  Feb.  2,  1915. 
Date  of  appl.,  Apr.   17,   1914. 

See  Ft.  Pat.  471,123  of  1914  ;  this  J.,  1915,  174. 


VII.-ACIDS;   ALKALIS;   SALTS;   NON- 
METAIXIC  ELEMENTS. 

Nitric  acid  ;    The  boiling  point  of  aqueous  soliiiiona 

of at  different  pressures.     Part  I.    H.  J.  >!. 

Creighton  and  J.  H.  Githens.     J.  Franklin  Inst, 
1915,   179,  161—169. 

The  boiling  points  of  mixtures  of  chemically  pure 
99-79%  nitric  acid  and  water  were  determined  at 
atmospheric,  360  mm.,  250  mm.,  and  110  mm. 
pressure.  Isobaric  curves  showing  the  change  in 
the  boiling  point  with  variation  in  the  compositJOBi 
are  given  ;  they  are  approximately  parallel,  sldA 
their  shape  is  that  characteristic  of  mixtures 
exliibiting  a  maximum  boiling  point.  The  boiling 
point  of  the  pure  acid  was  found  to  be  82-5°  C 
at  675  mm.,  and  the  highest  boiling  point  waa 
obtained  with  a  mixture  containing  69-24%  HNO, 
(121-8°  C.  at  760  mm.).  Determinations  weje  also 
made  of  the  boiling  point  and  composition  of  the 
mixture  of  maximum  boiling  point  at  760,  360,  and 
110  mm.  pressure,  500  c.c.  of  mixtures  with  60  to 
80%  of  nitric  acid  being  distilled  until  only  15  ta 
20  c.c.  remained,  and  the  acid  content  di  (h& 
residue  determined  with  standard  barium  hydrox- 
ide. The  results  confirmed  the  evidence  given  by 
the  earlier  experiments  that  the  composition  of  the 
mixtures  of  maximum  boiling  point  changes  but 
■  slightly  with  the  pressure.  The  mean  results 
obtained .  in  good  agreement  wit  h  t  hose  recoi'dod  by 
Roscoe  (J.  Chem.  Soc,  1861,  13,  146),  w(a-e: — 
at  760  mm.,  66-18%  HNO3,  b.pt.  121-70°  C;  at 
360  mm..  67-15%  HNO„  b.  pt.  99-9°  C. ;  at  11« 
mm.,  66-80%  HKO3,  b.pt.  74-2°  C— T.  St. 

Sulphurous    acid;      Volumetric    determination    of 

I       free .     A.  Sander.     Chem.-Zeit.,   1914,    3i, 

1057—1058. 

In  sulphurous  acid  solutions  which  contain  otber 

substances  capable  of  absorbing  iodine,  the  fotmec 

may  be  titrated  with  sodium   iiydroxide  solution 

j    using  methyl  orange  as  indicator  ;  phenolphthalei* 

I    cannot  be  used  (see  also  this  J.,    1914,615^    liilS, 

225).     The    sulphuric     acid     resulting    from    9tte 

oxidation  of  sulphurous  acid  by  hydrogen  pemiside 

may  also  be  titrated  in  the  same  manner,     Wfaea 

sodium  bisulphite  is  treated  with  mercuric  chloride 

1    before  titration,  1  mol.  of  SO  2  requires  2  mola.  ot 
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NaOH,  as  the  hydrochloric  acid,  liberated  according 
to  the  equation:  NaHSOj +HgCh  =XaS03.HgCl 
+HC1,  is  also  titrated.  For  the  detcrminatioip  of 
sulphurous  acid  in  the  presence  o£  sulphuric  acid, 
the  author  prefers  a  method  described  previously 
by  himself  (this  J.,  1914,  442).— W.  P.  S. 

9 

Acid  siphons.    W.  Szigeti.    Chem.-Zeit.,    1915.  39 
122. 

Two  patterns  of  acid-siphons  constructed  entirely 
of  metal  (lead  or'aluminium )  are  ilUistrated.  Both 
are  started  by  pouring  some  of  the  acid  into  the 
funnel  at  the  top. 


^<?A7        ^'9^ 


H 


H 


In  Fig.  1  the  verti 
cal  charging  tube, 
F,  is  of  larger  bore 
than  the  siphon 
proper  and  is  bent 
at  an  angle  at  the 
bottom  termin- 
ating in  a  hole,  S, 
constricted  to  the 
size  of  the  siphon 
tube.  H.  When 
liquid  is  poured 
quickly  into  the 
funnel,  a  larger 
quantity  passes 
down  the  tube,  F, 
than  can  flow 
through  the  hole, 
S,  and  the  excess 
rises  in  the  tube, 
H,  starting  the 
siphon.      A    glass 

ball  may  be  placed  in  the  short  branch  to  act  as  a 
check-valve  in  the  hole,  S,  during  starting,  falling 
back  again  when  the  siphon  starts.  Fig.  2  shows 
a  pattern  constructed  of  aluminium  for  nitric  acid, 
with  a  tap,  h,  for  intermittent  use  without  re- 
charging.— J.  F.  B. 


Lactic  acid  ;    Analysis  of  - 


k 


.     T.  A.  Faust.     J. 
Amer.  Leather  Chem.  Assoc,  1915,  10,  73 — 78. 

Total  free  acid  is  satisfactorily  determined  by 
titrating  the  diluted  acid  with  A'/IO  or  .V/5 
alkali,  using  phenolphthalein  as  indicator.  Lac- 
tones and  anhydrides  are  estimated  by  adding 
excess  of  alkali,  heating  on  the  water  bath  for  10  or 
15  minutes,  and  titrating  back  with  acid  ;  the 
additional  alkali  used  corresponds  to  lactones,  etc. 
The  methods  at  present  used  for  the  determination 
of  volatile  acid  do  not  give  concordant  results. 
When  the  amount  present  is  not  more  than  3  %,  it 
may  be  determined  with  sufficient  accuracy  by  a 
single  distillation,  and  titration  of  the  distillate. 
With  higher  contents  of  volatUe  acid.  Small's 
method  should  be  used,  100  c.c.  of  the  diluted  acid 
being  distilled  to  10  c.c,  the  residue  made  up  to 
100  c.c.  and  agaiu  distilled  as  before,  the  two 
distillates  combined,  diluted  to  200  c.c.  distilled, 
and  the  final  distiUate  titrated. — F.  C.  T. 


Carbonic  acid  ;   Reduction  of  - 


Boric  acid  ;    Determination  of  small  quantities  of 
.  G.  Halphen.  Ann.  Falsif.,  1915,  8,  I — 2. 

I  A  MODIFICATION  of  Bcrtrand  and  Agulhon's  method 
(this  J.,  1914,  105).     The  boric  acid  is  separated 

I  as  methyl  borate,  which  is  received  in  0-2  c.c.  of 
N/l  sodium  hydroxide  solution ;  the  alkaline 
solution  is  evaporated  to  dryness  in  a  small  test- 
tube  and  the  residue  dissolved  in  1  c.c.  of  water 
and  2   c.c.   of    hydrochloric  acid   (sp.   gr.    1-162). 

i  Comparison  solutions  are  prepared  at  the  same 
time,  containing  definite,  successively  increasing 
quantities  of  boric  acid.  To  each  of  the  tubes  is 
added  1  c.c.  of  a  solution  of  turmeric  in  ethyl 
acetate,  and  the  red  colorations  which  develop  are 
coiQpared  after  the  lapse  of  50  minutes. — W.  P.  S. 

Boric    acid    method    [jor    determining    ammonia] ; 

Further  applications  of  the .     [Determi7tation 

of  the  purity  of  lithium  carbonate  and  basic 
magnesium  carbonate.]  L.  W.  Winkler.  Z. 
angew.  Chem.,   1915,   28,  48. 

The  method  previously  described  (see  this  J., 
1915,  79)  may  also  be  applied  to  the  direct  deter- 
mination of  aliphatic  andnes  such  as  methylarmne 
and  trimethylamine,  and  to  ascertaining  the  degree 
of  purity  of  pharmaceutical  preparations  of  lithium 
carbonate  and  basic  magnesium  carbonate :  01220 

i  grm.  of  lithium  carbonate,  dried  at  160° — 180°  C,  is 
added  to  a  mixture  of  1  grm.  of  boric  acid  and  10  c.c 
of  water,  carbon  dioxide  is  boiled  off,  and  the 
cooled  solution  titrated  with  A^/10  hydrochloric 
acid,  using  methyl  orange  (1  :  1000)  as  indicator. 
A  burette  reading  of  33-03  c.c.  corresponds  to 
100%  LijCOj,  while  in  mixtures  of  lithium 
and  sodium  carbonates  every  diminution  of  01  c.c 
corresponds  to  a  content  of  1'0%  NajCOj.  In 
the  case  of  basic  magnesium  carbonate,  01  grm. 
is  treated  similarly  with  2  grms.  of  boric  acid  and 

1  20  c.c.  of  water.  In  determining  the  alkalinity  of 
natural  waters  containing  much  carbonic  acid, 
a  very  sharp  end-point  is  obtained  by  boiling  the 
water  (100  c.c.)  for  a  few  minutes  with  pure  boric 
acid  (1  to  2  grms.)  and  titrating  the  cold  liquid 
with  A'^/10  hydrochloric  acid,  using  methyl  orange 
(2  drops  only)  as  indicator.  Cold  solutions  of 
atropine  and  codeine  in  aqueous  boric  acid  likewise 
give  sharp  end-points,  but  other  alkaloids,  e.g. 
quinine,  cannot  be  determined  in  this  way. — J.  B. 

Ammonia  ;   Heat  of  formation  and  specific  heat  of 

.    F.  Haber.    Deuts.  Phvsik.  Ges.,  Nov.   6, 

1914.    Chem.-Zeit.,  1915,  39,  24. 

The  heat  of  formation  and  specific  heat  of  ammonia 
were  determined  with  the  following  results  : — 


[to  formic  acid]. 
G.  Bredig  and  S.  E.  Carter.  Chem.-Zeit.,  1915, 
39,  72—73. 

Considerable  amounts  of  free  formic  acid  are 
obtained  by  the  action  of  hydrogen  and  palladium- 
black  under  pressure  on  carbon  dioxide  in  presence 
of  water,  whilst  formic  acid  is  decomposed  cata- 
lyticaUy  Into  carbon  dioxide  and  hydrogen.  The 
determination  of  the  equOibrium  between  these 
reactions  between  30°  and  90°  C.  gave  no  indica- 
tion of  the  formation  of  formaldehvde  as  an  inter- 
mediate product,  so  that  it  is  uuUkely  that  the 
formation  of  formaldehyde  is  a  stage  in  the  assimi- 
lation of  carbonic  acid  in  nature. — T.  C. 


Heat  of  formation. 

Specific  heat. 

°C.         calculated.'     found,    j      °C. 

calculated. 

found. 

0 
4B6 
503 
554 
659 

10,950 
12,840 
12,940 
13,063 
13,255 

10,950           S09 
12,B70           422 
12,700           523 
12,900 
13,150 

10-2 
11-0 
11-86 

10-3 
11-0 
11-8 

—J.  E. 

Wood  charcoal  filter  for  the  uaste  gases  from  [a7n- 
moniiim]  sulphate  plant.  Eeinliard.  J.  Gasbe- 
leucht.,  Feb.  6,  1915.  J.  Gas  Lighting,  1915,  129, 
456 — 457. 

The  waste  gases  from  the  manufacture  of  ammon- 
ium sulphate  from  gas  liquor,  etc,  can  be 
rendered  innocuous  before  their  discharge  into 
the  air,  by  passing  them  through  coolers,  thence 
tlirough  iron  oxide  purifiers,  and  finally  through 
Iron  pipes  packed  with  wood  charcoal.  The  last- 
named  device  is  substituted  for  combustion  which 
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has  liitherto  been  demanded  by  the  Government 
Factory  Dopartment  of  Saxony. — E.  R.  A. 

Bromides  ;  Dctcclioti  of in  the  presence  oj  thio- 

cyanaUs,  cyanides,  and  jerrocyanidcs.  L.  J. 
Curtman  and  A.  (1.  Wikofl".  J.  Amor.  Chem.  Soc, 
1015,  37,  298—301. 

Thiocyaxates,  cyanides,  and  forrocyanides  inter- 
fere with  (lie  test  for  bromide  even  when  excess  of 
chlorine-water  is  cmjiloyed.  The  neutral  or 
slightly  acid  (with  sulpliuric  acid)  solution  (con- 
tainin'^.  cij..  500  ninrnis.  of  any  one  of  the  above 
radicals)  is  heated  just  to  boiling  with  saturated 
sidphur  dioxide  solution  (15  c.c),  and  treated 
while  hot  with  2-.V  copper  sulphate  solution,  which 
is  run  in  until  the  supernatant  li(iuid  l)ocomes  blue. 
A  jfreenish  li<]uiil  in  the  presence  of  thiocyanate 
indicates  insullicicnt  addition  of  sulpluu"  dioxide. 
The  hot  tiltered  solution  and  washings  are  concen- 
trated to  5 — 10  c.c.  in  a  conical  flask,  washed  into 
a  test-tube,  and  shaken  with  1  c.c.  of  '3-N  sulphuric 
acid  and  1  c  c.  of  1  %  potassium  permanganate ; 
0-5  c.c.  of  carbon  bisulphide  is  then  added  and 
the  mixture  again  .shaken  :  a  yellow  colour  in  the 
carbon  bisidphide  layer  indicates  presence  of 
bromide.  Quantities  of  2  nigrins.  of  bromine 
were  thus  detected  in  the  presence  of  500  mgrms. 
of  the  pure  or  mixed  interfering  radicals.  The 
range  of  the  above  interference  was  estimated  for 
each  radical. — J.  R. 

Water,  potassium  iodide,  and  iodine  ;  A  study  of  the 

system al  zero  degrees.    G.  Jones  and  M.  L. 

Hartmann.  J.  Amcr.  Chem.  Soc.,  1915,  37, 
241—258. 
The  solubility  of  iodine  in  pure  water  at  0°  C. 
was  found  to  be  00001)383  grm.-mol.  per  litre  :  this 
value  includes  3-2  x  10-«  mols.  in  the  form  HIO, 
I',  and  I'a,  leaving  00006380  mol.  of  Ij  dissolved 
per  litre.  At  25"  C.  there  is  apparently  a  very 
.slight  tendency  (equivalent  to  about  OOl  volt) 
for  oxygen  to  lie  liberated  from  the  solution.  The 
hydrolysis  constant  of  iodine  in  water  at  0°  C.  is 
given  as  9  x  10-i».  The  iodine  was  titrated 
according  to  the  method  of  Washburn  (.T.  Amer. 
t'hem.  Soc,  1908,  30,  31).  with  015-iV  and  0007-A' 
solutions  of  sodium  arsenite  containing  large 
amounts  of  nionosodium  and  dlsodium  phosphates, 
the  weaker  solution  being  used  towards  the  end 
of  the  titration.  When  a  very  faint  yellow  tint 
was  reached  the  solution  was  shaken  violently 
with  5  c.c.  of  pure  benzene,  and  the  arsenite 
.solution  added  drop  by  drop  until  the  pink  colour 
of  the  benzene  layer  disappeared  on  shaking. 
Data  are  given  for  the  solubility  at  0^  C.  of  iodine 
in  arpieous  solutions  of  potassium  iodide  of 
strengths  between  A' /lO  and  iV/1000,  also  for  the 
conductivity  of  the  solutions  before  and  after 
saturation  with  iodine.  The  figures  obtained  for 
Kolubihty  were  (approximately)  iV/10,  1"2%; 
.V,20,  0-0;  A750,  0-25;  A7100,  0-14;  A^/1000, 
003%  by  weight.— J.  R. 

Fluorspar  ;  Cause  of  the  phosphorescence  of . 

R.    Formals.     Cliem.-Zeit.,    1914,    38,    1111. 
The     phosphorescence     of     certain     varieties     of   i 
fluorspar    is    probably    due    to    the    oxidation    of   \ 
traces  of  finely  divided  arsenic  sulphide.     Ignited 
fluorspar  does   not  show   the   phenomenon.     The 
addition  of  a  trace  of  arsenic  sulphide  to  powdered 
felspar   causes    phosphorescence    on   heating. 

— C.  A.  M. 

Strontium  sulphate  ;  Solubility  of  — —  in  solutions 
of  calcium  salts.  M.  RafTo  and  G.  Rossi.  Gaz. 
Chim.  Ital.,  1915,  45,  I.,  45—50. 
A  inxTiTRE  of  strontium  nitrate  and  calcium 
nitrate  solutions  was  treated  with  a  solution  con- 
taining the  quantity  of  calcium  sulphate  required 
theoretically  to  convert  the  strontium  into  sul- 
phate ;  after  standing  for  24  hovirs,  the  mixture 


was  heated  at  C0°  C.  for  15  mins.,  allowed  t-o  cool 
slowly,  and  the  precipitated  strontium  sulphate 
collected  and  weighed.  The  quantity  of  strontium 
in  solution  was  then  calculated  and  "also  tlie  total 
riuantity  of  calcium  nitrate,  including  that  from 
the  decomposition  of  the  strontium  nitrate. 
According  to  this  method,  a  0-5%  .solution  of 
calcium  nitrate  dissolved  0048  grm.  of  strontium 
sulphate  per  100  <-.c.  ;  a  1  "„  solution  dissolved 
00t)2  grm.;  2%,  0108  grm.;  3";„  0128  grm  ; 
4O0,  0149  grm.  ;  5"„.  0170  gnu.  ;  and  0%.'o-19(} 
grm.  of  strontium  sulphate  per  100  c.c.  Calcium 
salts  appear  to  have  uo  elTect  on  the  solubiUty  of 
barium  sulphate. — A.  S. 

Nickel  and  cobalt  with  cyanoijen  ;    Complex  ions  of 

■ .     (}.    Rossi.     Gaz.    Chim.    Ital.,    1915,    45, 

I.,  6—10. 

The  results  of  determinations  of  the  electrical 
conductivity  of  solutions  of  nickel  and  cobalt 
chlorides  to  which  increasing  quantities  of  potas- 
sium cyanide  were  added,  indicate  that  the  double 
salts  formed  in  the  respective  cases  are  K.Ni(CN)« 
and  K4Co(CN)o.— A.  S. 

Silicate  liquids;  Cri/stallisation   in   .       N.  L. 

Bowen.  Amer.  J.  Sci.,  1915,  39,  175 — 191. 
Experiments  were  made  to  determine  whether 
crystals  sink  in  a  fluid  rock  magma.  A  crucible 
containing  an  artificial  mixture  having  the  compo- 
sition of  a  pyroxene,  viz.,  diopside  56,  and  MgSiOj 
44%,  was  held  in  an  electric  furnace  at  1430°  C. 
for  a  definite  period,  and  then  suddenly  cooled. 
Small  olivine  crystals  separated  and  increased  in 
number  towards  the  bottom  of  the  crucible  as  the 
duration  of  heating  was  increased,  wliile  the  upper 
part  of  the  cliilled  melt  consisted  of  a  clear  glass. 
Definite  sinking  of  pyroxene  crystals  was  also 
observed  in  mixtures  of  greater  viscosity,  contain- 
ing an  excess  of  silica  over  the  pyroxene  composi- 
tion. In  mixtures  containing  a  still  larger  pro- 
portion of  silica,  the  rising  of  specifically  light 
crystals  was  shown  by  the  accumulation  of  tridy- 
mite  crystals  in  the  top  layer  of  liquid.  Convec- 
tion currents  apparently  do  not  aftect  materially 
the  sinking  of  the  crystals  ;  hence  from  the  rate  o"f 
sinking  a  rough  estimate  of  the  viscosity  of  the 
fluid  mixture  can  be  made  ;  the  viscosity  increases 
with  the  siUca  content.  The  application  of  the 
experimental  results  to  the  problem  of  the  varia- 
tions in  the  composition  of  igneous  rocks  is  dis- 
cussed.— W.  C.  II. 

Rare-earth  compounds  ;    Contribution  to  the  photo- 
chemistry   of .     A.    Benrath.     Chem.-Zeit., 

1915,  39,  25. 

Compounds  of  numerous  rare-earth  elements,  when 
associated  with  oxalic  acid,  hydroxy-acids,  or 
alcohols,  are  reduced  in  presence  of  light. 
ThaUic  bromide  is  reduced  progressively  to 
TlBr^.TIBr,  TlBr„3TlBr,  TlBr,  and  Tl  ;  thallic 
chloride  is  converted  successively  to  thallium 
sesquichloride,  thallous  chloride,  and  thallium  ; 
eerie  salts  oxidise  even  benzoic  acid  and  fatty  acids  ; 
derivatives  of  titanic  acid  are  reduced  to  titanic 
and  titanous  salts.  Similarly,  oxalic  acid  iu 
presence  of  light  liberates  free  tellurium,  selenium, 
and  sulphur,  respectively,  from  solutions  of  telluric, 
tellurous,  selenic,  sclenous,  and  sulphurous  acids. 
Molybdates  and  tungstates  react  more  feebly  than 
chromates.  Iridium  anuaonium  chloride  is  re- 
duced to  iridous  chloride. — J.  R. 

Radium  ;  New  methods  of  extraction  of /ro»w 

uranium  minerals.  E.  Ebler  and  W.  Bender. 
Z.  angew.  Chem.,  1915,  28,  25 — 40,  41 — 48. 
A  FULL  review  of  the  sources  of  radium  and  the 
methods  applied  in  its  extraction  is  given.  Radium 
minerals  always  contain  uranium  and  frequently 
vanadium  and  thorium.  Joachimsthal  pitch- 
blende is  practically  free  from  thorium,  and  the 
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padiuui  prepared  from  it  consefjuently  contains  no   i 
mesotliorium.     The    amount    of    pitchblende    ob-    ' 
tained   from   Joachimsthal   varies  from   10   to  20 
metric  tons  per  annum,   corresponding  to   17  to 
3-5  grms.  of  radium.     The  cost  of  lugh-srade  blende 
(50%  U)  is  aliout  M.  100  per  kilo,  (about  £2  5s. 
per  lb.).     Pure  carnotite  (potassium  uranyl  vana- 
date) contains  from  52  "o  to  57  °q  V,  but  the  richest 
commercial    ores    contain    only    0 — 7  "„    ^<    and 
specimens  are  worked  which  contain  as  httle  as 
0-5  °o  ^-     The  ratio  Ha  :  U  is  practically  constant, 
and,   as  in  the  case  of  pitchlilende.   amounts  to 
about  3-33  x  lO""  :  1.     In  1913  the  United  States    : 
produced    1041    metric    tons   of    carnotite,    corre- 
sponding to  about  11  grms.  of  radium.     The  ore 
is   difficult   to   work   owing  to   the   small   radium 
content    and    the    large    proportion    of    silicates 
present.     The  ratio  Ea  :  Ba  is  only  one-tenth  of 
the  value  which  holds  for  pitchblende.     A  similar 
material.       containing       about       l'9°o       U,       is 
worked    at    Olarv.    South    Australia.      Autunite. 
Ca(U02),(POj)2.8"H,0.  is  usually  associated  with 
uranocircite  and  chalkolith  (torbernite),  in  which 
the   Ca   is   replaced   by   Ba   and   Cu   respecti\ely. 
These  minerals  occur  as  incrustations  upon  certain 
granitic  rocks,  especially  in  Portugal  and  Russian 
Turkestan,    and    thus    are    often    referred    to    in 
English    literature    as    Portuguese    and    Russian 
carnotites  ;    they  contain  practically  no  thorium 
or  lead,   and   the  Portuguese  specimens  are   free 
from    vanadium.     The    radium    content    amounts 
only  to  21 — 70 ''o  of  the  amount  requu-ed  by  the 
Ra  :  U    equilibrium.     The    high    specific    gravity 
(3-0 — 3-6)  facihtates  mechanical  concentration  ;  so 
that    samples   containing   only   2 — 3%    U,    corre- 
sponding to  10  mgrms.  Ra  per  metric  ton.  may 
be    successfully    worked.     The    ash    of    cxilm,    a 
bituminous    coal    occurring    notably    in    Sweden, 
contains  about  5o  mgrms.  Ra  per  metric  ton  and 
has  been  mentioned  as  a  possible  source  of  radium, 
as  has  also  the  mineral  ampangabeit,  which  occurs 
in  ^Madagascar.     The  extraction   of  radium  from 
weU    sediments    is     dismissed    as    impracticable. 
Whenever  possible  the  radium  is  concentrated  by 
mechanical  means,  and  in  all  cases  is  eventually 
obtained  as  insoluble  sulphate.     "  Crude  sidphate  " 
is  a  technical  term  apphed   to  a  comparatively 
pure   mixture   of    barium   and   radium   sulphates 
with   small   amounts   of   silica,    etc.     Pitchblende 
was  originally  worked  for  uranium  by  fusion  with 
caustic  alkali  and  an  oxidising  agent  and  extraction 
with  sulphuric  acid.     Curie  and  Debierne  (see  this 
J.,    190;i,    1363)   concentrated   the  radium   in  the 
residue  by   extracting  lead,   alumina,   sihca,  etc., 
through     consecutive     treatments     \Hth     boiling 
sodium  hydroxide  solution,  water,  and  hydrochloric 
acid.     The  residue  was  boiled  with  excess  of  strong    i 
sodium     carbonate     solution     and     the     resxilting 
carbonate    converted    to    "'  crude    sulphate  "    by 
solution    in   hydrochloric    acid    and    precipitation 
with  sulphuric  acid.     The  whole  operation  occupied 
about  6  months,  the  treatment  with  sodium  car- 
bonate alone  recpiiring  from  4  to  ti  weeks.     About 
20  °o  of  the  radium  was  eventually  obtained   as 
pure  radium  salt  and  a  further  5(3%  in  the  form 
of    radium-barium    mixtures.     JIarckwald    (Ber., 
1908,   41,   1529)   treated  the  pitchblende   directly 
with  a  mixture  of  sidphuric  and  nitric  acids  :  this 
method  is  also  especially  applicable  to  pure  autun- 
ites.     wliich     dissolve     readily   in    acids.     Fusion 
with  alkali  bisulphate  or  successive  fusion  with 
sodium    hydroxide    and    bisulphate    is    generally 
recommended   bv  Sommer  and  Ulzer   (Eng.   Pat.    i 
19,820  of  1909;"  this  J.,   1910,  1156).     According 
to  the  process  used  by  the  Radium  Company   of 
.jVmerica,     carnotite     is     first     concentrated     by 
mechanical  means  and  then  treated  with  sodium 
hydroxide  and  water  at  200' — 300"^  C,  whereby  the 
vanadium    is   extracted,   while  the  uranium   and 
radium  remain  in  the  residue  (U.S.  Pat.  1.054.102  ; 
this  J.,   1913,  369).     In  Bleecker's  method   (U.S. 


pat.  1,015.469  ;  this  J.,  1912.  237)  the  vanadiun* 
in  carnotite  is  converted  into  soluble  sodium 
metavanadate  by  fusion  with  a  mixture  of  sodiuut 
chloride  and  sodium  hydroxide.  The  insoluble 
residue  is  extracted  with  sulphuric  acid,  and  the- 
undissolved  portion  fused  with  sodium  hydroxide  : 
■■  crude  sulphate  "  is  then  obtained  by  extracting 
the  fused  mass  with  hydrochloric  acid  and  adding 
sulphuric  acid  to  the  extract.  In  addition  to  the 
cost  entailed  by  using  such  large  amounts  of 
alkali,  all  these  processes  suffer  from  the  disad- 
vantages which  accompany  the  formation  of  much 
soluljle  silicate.  As  a  rule,  carnotites  yield  from 
2  to  7  kUos.  of  "  crude  sulphate  "  per  metric  ton  ;. 
the  radium  content,  however,  is  only  about  one- 
tenth  that  of  the  '"  crude  sulphate  "  from  pitch- 
blende. Curie  and  Debierne  purified  the  '"  crude^ 
sulphate  "  by  repeated  successive  treatments  with 
concentrated  sodium  carbonate  solution,  hydro- 
chloric acid,  and  sulphuric  acid.  The  carbonate 
was  finally  converted  to  chloride,  lead  being  then 
removed  as  sulphide  and  calcium  by  evaporating 
to  dryness  and  extracting  the  residue  with  con- 
centrated hydrochloric"  acid.  The  residue  of  crude 
radium-barium  cliloride.  after  several  recrystal- 
lisations.  was  finally  fractionally  crystallised.  The 
tedious  treatment  of  the  '"  crude  sulphate  '"  with 
sodium  carbonate  solution  was  avoided  by  subse- 
quent investigators  by  reducing  the  "  crude 
sulphate  "'  to  sulphide.  Reduction  with  carbon 
requires  a  very  high  temperature  and  is  only 
efficient  with  well  purified  concentrates  consisting 
essentially  of  barium  sulphate.  On  the  other 
hand,  reduction  with  calcium  carbide,  calcium 
hydride,  or  a  mixture  of  these  substances  (this  J., 
1913,  976  :  1915.  78)  is  applicable  to  extremely 
poor  '■  crude  sulphates  "  containing  much  silica  j 
and  in  the  last  two  cases  the  reduction  is  auto- 
genous. In  aU  cases  the  powdered  reduction 
product  is  stirred  into  hot  dilute  hydrochloric  acid 
and  the  hydrogen  sulphide  expelled  rapidly. 
The  solution  is  diluted  to  approxunately  normal 
strength  and  the  residue  extracted  repeatedly 
with  "acid  of  the  same  strength.  The  residue 
consists  of  lead  sulphide  and  silica,  while  the 
solution  contains  the  chlorides  of  barium,  radium, 
calcium,  and  iron.  The  passage  of  gaseous  hydro- 
gen chloride  into  the  solution  precipitates  barium 
and  radium  chlorides  (see  this  J.,  1913.  656). 
The  separation  of  radium  and  Imrium  salts  always 
involves  prolonged  fractionation.  The  older 
methods  included  fractional  crystalhsation  of  the 
chlorides  (Curie),  bromides  (Giesel),  picrates, 
bromates.  ferrocyanides  (Kunheim  und  Co. )» 
silicofluorides  (Landin)  ;  fractional  precipitation 
of  the  chlorides  with  gaseous  hydrogen  cldoride  ; 
repeated  formation  and  decomposition  of  radium 
amalgam  (ilarckwald  and  Coehn)  ;  fractional 
volatilisation  of  the  bromides  (Stock  and  Heyne- 
mann):  partial  thermal  decomposition  of  the  car- 
bonates (Thiel)  ;  and  partial  conversion  of  the 
sulphates  into  carbonates  (Brauner).  In  the 
newer  methods  a  preliminary  concentration  of 
radium  is  effected  through  continual  fractional 
adsorption  and  de-adsorption  by  means  of  colloidal 
hydrated  manganese  dioxide  (see  this  J.,  1913, 
1155).  The  adsorbent  is  best  prepared  by  adding 
1-5-molar  manganous  cldoride  solution  to  0-2- 
molar  alkali  permanganate  solution  in  the  propor- 
tion required  by  the  equation  : 

2Mn04'  ^3Mn""  -^2H jO  =5MnO ,  -f  4H'. 

By  using  suitable  amounts  of  adsorbent  most  of 
the  radium  may  be  removed  from  the  solution^in 
a  concentrated  form  :  radium-barium  chloride  is- 
then  regenerated — and  a  further  concentratiort 
simultaireously  effected — by  dissolving  the  adsorp- 
tion product  in  hot  hydrochloric  acid  and  con- 
ducting gaseous  hydrogen  chloride  into  the 
solution.  The  resulting  manganous  chloride  i* 
used  in  jireparing  a  fresh  quantity  of  adsorbent.- 
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There  iirc  fmlhci-  possihilitics  of  an  intirmciliatc 
lonoentration  liy  means  of  fractional  ilc-adsorp- 
lion  :  fairly  svieces;if\il  results  are  (iescrilied  in 
whieh  this  process  was  elTecletl  liy  acids,  liy 
elei-trical  means,  and  l>y  the  use  of  sjxlt  solutions. 
In  the  last  case  the  ads'ori^tion  product  (10  prms.) 
was  hoiled  for  5  minutes  with  an  .Y  1  solution  of 
the  siilt.  (1  litre)  :  of  a  series  of  chlorides,  that  of 
iihimiuium  pive  the  maximiuu  conciMitration  of 
radium  in  the  residue.  This  concentration  in- 
creased with  iniieasinR  concentration  of  the 
ahiminiuni  chloride  solution,  hut  the  l>est  alisolute 
yield  of  radiunx  in  the  residual  >M\deioinposed 
adsorption  jiroilnct  was  obtained  with  a  concen- 
tration of  I.")  -jmis.  of  crystallised  aluminium 
ehloride  per  litre.  The  atlsorption  process  may  be 
applied  to  barium-radimn  mixtures  containing  as 
little  as  10~*"„  Ka.  and  the  method  is  advanced 
as  a  general  one  for  use  in  similar  ea.ses. — J.  R. 

Jiadio-elemciilK  ;    AdsorfAion    and    pri'cifiiintion    of 

.     F.    I'anetb.     Chem.-Zeit.,    lUlo,   39,   25. 

(See  also  this  J.,  1914.  22.) 
Salts  adsorb  best  those  radio-elements  whose 
analogous  eompoimds  (i.e..  those  compounds 
containing  the  same  electro- negative  radical  as  the 
adsorbent  salt)  are  sparingly  soluble  in  the  solvent 
concerned  ;  tliis  result  supports  the  view  that 
anion  .and  cation  retain  their  characteristic  separ- 
alile  valencies  even  in  the  solid  substance,  and  that 
the  insolubility  of  precipitates  also  depends  upon 
such  retention.  In  view  of  the  kinetic  atomic 
exchange  which  necessarily  occurs  at  the  surface 
of  the  adsorbent,  this  assumption  provides  an 
adequate  explanation  of  the  adsorption  rule. 
The  fact  that  radio-elements  may  be  precipitated 
at  concentrations  much  below  that  corresponding 
to  the  solubility  product  is  referable  to  the  same 
cause. — J.  R. 

Thorium  and  radium  cmnnalions  ;    The  condensa- 
tion of .     A.  Fleck.     Phil.  Mag.,  1915,   29, 

337—362. 

When  air  mixed  with  thorium  and  radium  emana- 
tions at  atmospheric  pressure  is  cooled,  the  thoriiun 
emanation  appeal's  to  be  condensed  al)out  5"  C. 
higher  than  the  radium  emanation,  the  apparent 
difference  being  due  probably  to  the  radium 
emanation  in  tlie  gaseous  phase  over  the  con- 
densed phase  being  swept  away  by  the  air  current. 
whilst  the  thorium  emanation  is  rapidly  converted 
into  solid  active  deposit  and  is  thus  retained  more 
lompletely.  In  a  highly  exhausted  tube,  the 
emanation  is  more  easily  condensed  as  its  concen- 
tration diminishes,  and  in  certain  circumstances 
the  condensiit ion  curve  of  the  radium  emanation 
exhibits  two  maxima,  one  aliout  — 75^  C.  and  the 
other  about  — 101  ^C.  It  is  suggested  that  this 
jjropcrty  may  be  dependent  on  the  presence  of 
water  vapour.  The  existence  of  at  least  one 
maximimi  (probably  the  one  at  — 161°  C.)  was 
further  coniirmed  by  means  of  a  glass  tube  con- 
taining a  large  quantity  of  radium  emanation, 
floating  vertically  in  liquid  aii".  A  ring  of  bright 
luminosity  was  observed  just  above  the  s\u'face 
of  the  liquid  air,  which  was  not  due  to  a  condition 
of  the  glass,  nor  to  a  concentration  of  the  active 
deposit  away  from  tlie  emanation.  Experiments 
with  other  forms  of  tubes  liavc  shown  that  internal 
changes  are  liable  to  take  place  inside  the  tube, 
which  completely  alter  the  condensation  ciu've 
obtained.  In  a  highly  exhausted  tube,  at  the 
-»        temperature   of    liqviiil    air.    00915  "n    of     radiiim 

■  emanation  remained  uncondensed.  With  thorium 
B       emanation,  in  a  highly  exhausted  tube,  the  greater 

■  part  was  condensed  between  — 165°  and  — 170'  C. 
B  When  the  two  emanations  were  mixed  in  such  a 
B  tube,  the  ra<lium  one  appeared  to  be  more  easily 
Bt      condensed,    but    this  was    probablv    due    to    the 


one  experiment,  indirect  evidence  was  obtained, 
whidj  appeared  to  point  to  thorium  and  radium 
emanations  being  non-separable  liv  condensation. 

— B.  N. 


Cathode  rai/n  :    Soll.i  coloured  by  - 


and  the  mole- 


cular force  field  theory.     K.  C.  C.  Baly.     Chem. 
News,   1915,   111,  85—86. 

The  author  sees  in  the  salts  loloured  by  cathode 
rays,  described  by  tioldstein  (this  J.,  1915,  76),  a 
further  illustration  of  his  molecular  force  field 
theory,  and  compares  them  with  the  metastablc 
nitrophenol  ethers  in  regard  to  their  electro- 
magnetic condition.  If  in  a  moU'cule  the  com- 
ponent atomic  fields  liappen  to  balance,  the  mole- 
cular field  will  be  entirely  doseil.  The  lield  may 
be  opened,  and  the  molecule  rentlored  reactive  by 
solution,  anil  also  by  the  presence  of  molecules 
possessing  residual  alliiiity  independently  of 
whether  a  solution  is  I'orniiHl  or  not.  In  tliis  latter 
case  the  system  can  absorb  light  selectively,  thus 
shifting  the  equilibrium  towards  the  reactive  side, 
and  compounds  with  their  force  fields  opened  out 
to  a  relatively  high  stage,  hitherto  only  known 
among  organic  substances — nitropheuoi  ethers^ 
nitroanthronc,  etc. — would  be  expected  also  in  the 
case  of  inorganic  salts.  As  representatives  of  such 
metastablc  inorganic  compounds.  Goldstein's 
highly  coloured  salts  appear  to  conform  to  the 
deductions  of  the  force  field  theory  in  every  way, 
except  as  regards  abnormal  reactivity,  whicli  yet 
remains  to  be  jjroved. — G.  F.  M. 


Colloids;    Electric  synthesis  of - 


J.    ]Mukho- 


padhvAva.     J.    Amer.    Chem.    Soc,    1915,     37» 
292—297. 

Sols  of  sulphur,  selenium,  and  arsenic  were  readily 
formed  by  passing  a  current  of  15  amps,  tluough 
a  thin  platinmn  wire  coated  witli  the  substance 
and  surrounded  by  "  conductivity  "  water.  Better 
results  were  obtained  by  using  a  ciuTcnt  of  2  amps. 
at  220  volts  to  produce  an  arc  between  two  carbon 
electrodes  immersed  in  water,  the  latter  being 
cooled  in  a  freezing  mixture.  The  lower,  fiat- 
headed  electrode  was  coated  Avith  the  molten 
substance,  througlx  wiiich,  after  solidification,  a 
small  hole  was  pierced  :  the  aic  passed  between 
the  part  of  the  lower  carbon  thereby  exposed  and 
tlie  pointed  end  of  the  upper  carbon.  Phosphorus, 
svdphur,  and  selenium  yielded  fairly  stable  sols  in 
this  way.  With  selenium  a  current  of  06  amp. 
was  used,  t'admium  gave  an  unstable  sol  which 
soon  coagulated,  forming  a  mixed  precipitate  of 
metal  anil  hydroxide.  Copper  behaved  similarly, 
the  precipitate  consisting  of  a  mixture  of  metal 
and  oxide.  A  platinum  cup  was  used  in  the  case 
of  mercury  :  the  sol,  which  was  grey,  stable,  anrl 
very  pure,  carried  a  negative  charge.  Sol  fornia- 
tion  umler  these  conditions  is  attributed  to  volatili- 
sation foUoN^ed  by  condensation.  Cadmiuin  and 
copper  sols  are  unstable  owing  to  precipitation 
caused  1)V  the  oppositely  charged  colloidal 
hydroxide  "(positive)  and  colloidal  metal  (negative). 
In  the  case  of  the  stable  colloidal  solutions  of  gold, 
platinum,  silver,  and  mercury,  the  sol  consists 
I   entirely  of  metallic  particles. — J.  K. 


Hiidroqen    peroxide    solutions;      Acidity     of . 

j:  S.  White.  Pharm.  J.,  1915,  94,  316. 
Tlifc:  acidity  of  hvdrogon  peroxide  solutions  when 
determined  by  the  B.P.  (19U)  method  (direct 
titration  with  A'/IU  alkali,  using  methyl  orange  as 
indicator),  is  considerably  less  than  when  deter- 
mined by  the  U.S.P.  method  (decomposition  of 
the  hvdrogen  peroxide  by  evaporation  with 
excess  "of  standard  alkali  and  subsequent  titration 
with  standard  acid,  using  phenolphlhalein  as 
indicator).  The  author  considers  this  ditt'erence 
to    be    due    to    the    presence    of     undccomposed 
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hydrogen  peroxide  in  the  B.P.  process,  which 
prevents  the  complete  neutralisation  of  the  acid 
present. — T.  C. 


Sulphuryl  chloride  ;    The  dissociation  and  formation 

of .     M.   Trautz.      Chem.   Ges.  Heidelberg, 

Dec.  18,  1914.  Chem.-Zeit.,  1915,  39,  100. 
Between  18°  and  100°  C.  the  reversible  reactions, 
S02+Cl;:!?SOjCl2,  without  exposure  to  light, 
could  not  be  maintained  as  jjuie  gas-reactions  ; 
only  on  the  addition  of  animal  charcoal  could 
fairly  reprodxicible  results  be  obtained.  Both 
reactions  then  behaved  as  adsorption  reactions, 
without  any  disturbing  effect  due  to  diffusion. 
The  order  of  the  reaction  was  rouglily  normal  in 
both  cases,  Init  more  exactly  so  hi  the  case  of  the 
dissociation  than  in  that  of  the  formation.  The 
formation  was  almost  mdependent  of  temperature  ; 
the  dissociation  had  a  temperature  coefficient  of 
about  1-5.  These  and  other  observations  could 
all  be  explained  by  the  restricted  sphere  of  the 
reaction  (confined  to  the  adsorption  layer)  as 
compared  with  a  normal  gas  reaction.  The 
formation  of  S0»C1,  under  the  influence  of  the 
light  of  the  quartz  and  "  uviol  "  lamp  was  studied 
at  18°  and  99°  C,  at  various  concentrations. 
At  the  higher  temperature  it  took  place  fairly 
normally  as  a  reaction  of  the  second  order.  The 
accumulation  of  by-products,  both  in  this  reaction 
and,  after  a  time,  in  the  reversible  reaction  in  the 
dark,  has  a  disturbing  effect  upon  the  constants. 
The  dissociation  under  the  action  of  light  gave 
no  constants  at  all  on  this  account.  The  velocity 
of  formation  of  SOjClj  in  light  was  almost 
mdependent  of  temperature  and  in  that  respect 
normal.  The  velocities  of  the  reaction  in  presence 
of  charcoal  and  in  presence  of  light  were  of  a 
similar  order  of  magnitude. — J.  F.  B. 


Sulphur  ;  Methods  of  nnali/sis  of  ■ 


Oxygen  ;  A  sharp  reaction  of  free  ■ 


.  M.  G.  Levi. 
Annali  Chim.  Appl.,  1915,  1,  9—31. 

The  author  examined  the  methods  available  for 
the  determination  of  sulphur  in  crude  sulphur, 
especially  as  applied  to  low-grade  Sicilian  sulphur 
contaminated  with  bituminous  matter.  The 
method  of  Carius  does  not  yield  accurate  residts 
(compare  Anelli,  this  J.,  1911,  573),  and  com- 
bustion in  a  current  of  oxygen,  though  serving 
well  for  the  purer  kinds  of  sulphur,  is  tedious 
and  less  accurate  when  applied  to  samples  con- 
taining notable  quantities  of  bitumen.  Satis- 
factory results  are  obtained  by  the  method  of 
Fresenius  and  Beck  (Z.  anal.  Chem.,  1903,  42,  21), 
in  which  10  grms.  is  heated  at  a  little  above 
200°  C.  to  volatilise  the  sulphur,  the  residue 
weighed,  and  then  incinerated  to  determine  the 
bitumen.  Accurate  results  can  be  obtained  by 
oxidation  with  nitric  acid  and  bromine  by  adopting 
the  foUowhig  method.  About  0-2  grm.  of  the 
sulphur  is  weighed  directly  into  a  100  c.c.  conical 
flask,  which  is  then  fitted,  by  means  of  a  ground 
glass  joint,  with  a  reflux  tube.  The  flask  is 
immersed  in  cold  water  and  whilst  held  in  an 
inclined  position  10  c.c.  of  fiuning  nitric  acid 
(sp.  gr.  1-52)  and  5  drops  of  bromine  are  intro- 
duced successively  through  the  reflux  tube. 
The  flask  is  shaken  occasionally  until  most  of  the 
sulphur  and  bromine  is  dissolved,  whereupon 
a  further  5  c.c.  of  nitric  acid  is  added,  and  after 
heating  for  i  hour  on  the  water-bath,  the  flask 
is  again  immersed  in  cold  water,  the  solution 
diluted  with  50  c.c.  of  water  added  in  small 
portions  through  the  reflux  tube,  and  the  sulphur 
determined  as  barium  sulphate  in  the  usual  way. 
With  low-grade  sulphur,  the  determination  should 
always  be  made  with  the  sulphur  separated  from 
the  orginal  sample  by  extraction  with  carbon 
bisulphide. — A.  S. 


.  K.  Binder 
and  R.  Weinland.  Z.  komprim.  u.  fliiss.  Gase, 
1913,  102—105.  Chem.-Zeit.,  1914,  38,  Rep.,  485. 

EleiiIENTABY  oxygen  imparts  a  red  colour  to  an 
alkaline  solution  of  catechol  and  ferrous  sulphate  ; 
the  reaction  may  be  applied  to  the  quantitative 
determination  of  oxygen  in  gaseous  mixtures. — J.R. 

Liquid  air  ;   The  use  of in  industry.  Engineer- 
ing, 1915,  99,  98—100,  155—157. 

The  use  of  liquid  air  in  industry  has  now  reached 
very  considerable  proportions,  and  it  is  stated  that 
there  are  machines  of  the  Linde  and  Claude  types 
installed  wliich  are  capable  of  producing  well  over 
30,000  gallons  of  liquid  air  per  hour.  The  greater 
part  of  this  liquid  air  is  used  for  the  production 
of  oxygen  and  nitrogen  ;  neon  is  obtained  as  a 
by-product  and  is  used  for  filling  tubes  for  electric 
lighting  (see  Claude,  this  J.,  1911,  13,  736). 
Descriptions  are  given  of  the  two  chief  types  of 
apparatus,  namely  those  of  Linde  and  Claude. 
Liquid  air  is  also  used  for  separating  pure  hydrogen 
from  "  blue"  water  gas  (see  this  J.,  1911,  744). 
The  only  rival  to  the  liquid  air  method  of  pro- 
ducing oxygen  is  the  process  of  decomposing  water 
by  electricity,  and  tliis  cannot  compete  in  cost 
unless  a  market  can  be  found  for  the  hydrogen 
as  well  as  the  oxygen.  Oxygen  is  now  very  largely 
used  for  welding  and  cuttmg  metals  by  the 
oxyacetylene  blowpipe,  for  enriching  air  for  blast 
furnaces,  and  for  increasing  the  yield  of  nitric 
acid  in  the  Bu'keland-Eyde  electric  and  the 
Haeusser  explosion  processes.  Liquid  oxygen 
mixed  with  organic  substances  has  been  tried  as  an 
explosive.  Nitsogen  is  largely  used  for  the 
manufacture  of  cyanamide,  for  the  Serpek  process 
of  preparing  aluminiiun  nitride,  and  for  the  Haber 
process  of  synthesising  ammonia. — W.  H.  C. 

Patents. 

Sulphttrous  acid  and  o.vides  from   [alkaline-earthy 

sulphates;    Manufacture  of .     A.  Bambach. 

Fr.  Pat.  470,652,  AprU  8,  1914. 

The  sidphate  is  heated  to  redness  by  contact  with  a 
burning  mixture  of  gas  and  air,  and  the  residue  is 
then  further  heated,  either  by  a  flame  containing  an 
excess  of  air,   or  by   the  successive   action  of  a         j 
reducing   flame   and   oxygen    (preferably   as   air).         I 
The   process   may    be   applied   to   sulpliides,    the  ' 

heated  material  being  decomposed  with  an  oxidising 
flame  or  air. — F.  Sodn. 


Acetic  acid  ;   Manufacture  of  - 


Farbw.  vorm. 
Meister,  Lucius,  und  Briining.  Fr.  Pat.  471,255, 
Aprfl  22,  1914.  Under  Int.  Conv.,  April  26  and 
Dec.   15,   1913. 

See  Eng.  Pat.  10,377  of  1914  ;  tlus  J.,  1914,  961. 
The  simultaneous  action  of  different  catalysts,  with 
or  without  pressure,  is  also  claimed. — F.  Sodn. 

Sodium  carbonate  crystals ;      Apparatus    for    the 

manufacture    of .     M.    Spazier,    Cincinnati, 

Ohio.    U.S.  Pat.  1,127,691,  Feb.  9,  1915.    Date 
of  appl.,  April  29,  1914. 

Two  crystallising  tanks,  in  which  are  mounted 
cross-bars  with  depending  hangers  to  act  as 
crystallising  centres,  are  separated  by  a  space 
permitting  access  to  a  drain  board  .sloped  so  as  to 
discharge  drainage  into  both  tanks.  A  surplus 
solution  tank,  above  the  drainage  board,  may  also 
discharge  into  either  tank. — F.  Sodn. 

Sulphocyanides  [Ihiocyanates]  ;    Treatment  of 

[to  produce  ammonia].     P.  E.    Williams,    Wan- 
stead.    Eng.  Pat.  2841,  Feb.  3,  1914. 

A  THiocYAN.\TE  is  hcatcd  with  an  alkaU  or  alkaline- 
earth  and  water,  and  the  evolved  ammonia  ren- 
dered free  from  accompanying  carbon  oxysulphide 
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by  passing  it  at  once  into  contact  with  an  alkaline- 
earth  hydroxiile.  For  example,  a  solution  of 
calcium  tliiocyanate  is  evaporated  nearly  to 
dryness,  mixed  with  slaked  lime,  the  mixdire 
eovereil  with  a  layer  of  slaked  lime,  and  the  \\liole 
gradually  heated  to  'tW — tHIU^C.  in  a  eloseil 
chamher,  supplied  with  water  or  steam,  with  or 
without  air. — F.  Sodx. 

Animoniacal    liquor ;      Process    for    the    compleie 
ejclracHon    of   iiiduslrial    chemical   products    co)i- 

taincd  in  crude .     L.  C.  Bonneau  and  V.  K. 

Haseufratz.  I'^irst  Addition,  dated  Apiil  :i,  liU4, 
to  Fv.  Fat.  4(J8,535,  AprU  20,  1U13  (this  J.,  lOM, 
902). 
SuLPllun  is  extracted  in  a  dij^ester.  fed  with  the 
boiling  solvent  and  eommunieatinj;  by  a  siphon 
with  a  distilling  apparatus  in  which  the  dissolved 
sulphur  is  recovered,  the  condensed  solvent 
being  I'eturned  continuously  to  the  digester. 
When  the  material  is  exhausted,  it  is  transferred 
with  water  to  a  vessel  fitted  with  a  stirrer,  in  which 
adhering  solvent  is  recovered  l)y  heat,  and  dis- 
tillation with  lime  commenced,  and  from  this  vessel 
the  mixture  is  pumped  into  a  column  for  the  com- 

{jlete  removal  of  ammonia.  The  solution  is  then 
ed  through  settling  vats,  treated  witli  potassium 
chloride,  and  the  precipitated  calciiun-potassium 
ferro-cyanide  boiled  with  sodium  carbonate  and 
filtered.  The  filtrate  is  treated  with  ferrotis 
sulph.ate  and  the  resulting  precipitate  oxidised  to 
Frussian  blue,  which  is  waslied  and  dried. — F.  Sodn. 

Nitrogen    compounds   from    carbides ;     Process    of 

manufacturing .  T.  Fujivama,  Tokyo,  Japan. 

U.S.  Fat.  1.12(i,000,  Jan.  20,  1915."  Date  of 
appl.,  Feb.  25,  lOlJ. 
FL'l.VEnisEn  carbides  are  burnt  in  a  closed  chamber 
and  nitrogen  is  introduced  to  combine  with  the 
burning  substance,  more  material  being  added  to 
keep  the  product  covered  with  a  layer  of  carbide. 
Decomposition  is  prevented  by  coohng  the  cham- 
ber.— F.  SoD.v. 

Hare  earth  metals;    Manufacture  of  compounds  of 

the .     Gebr.     Siemens    mid    Co.     Fr.    I'at. 

470.6.S:?,  March  21,  1914.  Under  Int.  Conv., 
April  1,  May  17,  and  July  10,  191."?. 
See  Eng.  Fat.  8015  of  1914  ;  this  J.,  1914,  830. 
The  reaction  may  be  interrupted  when  an  inter- 
mediate double  tUioridc  of  rare  e.arth  metal  and 
calcium  ha.s  been  precipitated,  and  an  organic 
acid,  .such  as  oxalic  acid  (preferably  5%  of  the 
weight  of  rare  earths),  may  be  added  to  the  reaction 
mixture. — F.  Sodx. 

Nitrogen     compounds    from     pulverised     carbides  ; 

Process  of  manufacturing .      T.    Fujiyama, 

Tokyo,  Japan.     Kng.  Fat.  9259,  April  14,  1014. 

See  U.S.  Fat.  1,120,000  of  1915  ;  preceding. 

Electrolysing  alf.ali-chloride  solution  ;    Process  for 

.   W.  Gaus,  Assignor  to  Uadische  Anilin  und 

Soda  Fabrik,  Ludwigshafen  on  Khine,  Germany. 
U.S.  I'at.  1,120,027,  Jan.  20,  1915.  Date  of 
appl.,  Nov.  11,  1912. 

See  Fr.  Fat.  440,040  of  1912  ;    this  J.,  1913,  142. 

Sulphur  and  sulphates  from  poh/lhionate  solutions  ; 

Production  of .     W.   Fi'ld,   Linz,   Germany. 

K.    K.    Markel,    London,    Administrator.      U.S. 

Pat    1,127,219,   Feb.   2,    1915.     Date   of   appl., 

July  11,  1912. 
See  ling.  Fat.  10,147  of  1912  ;    this  J.,  1913,   002. 

Pumps  for   corrosive    li<iuids.       Eng.    Fat.    4482. 
See  I. 

Heat-producing  compound.      U.S.   Pat.    1,126,05.5. 
See  I  In. 

Preparation  of  the  products  of  oxidation  of  organic 
compounds.     Ger.  Fat.  277,733.    See  III. 


Vm.— GLASS;    CERAMICS. 

Glass  for  medicine  bottles  ;    Tests  for  determining 

suilabilil!/   of .       L.  Kroeber.       MUnchener 

Fliarm.  Ges.,  July  17,  1914.    Chem.-Zeit.,  1914, 
38,  1190. 

Glass  bottles  for  holding  medicines  should,  after 
sterilising  in  steam  at  100°  C.  for  30  minutes, 
answer  the  following  tests,  the  reagents  being  put 
into  the  bottles  and  examined  after  24  liours. 
(1.)  Distilled  water  should  give  no  iridescent  film  of 
silicate;  (2.)  a  1  to  2"^  morphine  solution  should 
bo  colourless  or  show  at  most  a  jiale  yellow  colour  ; 
(3.)  no  separation  of  crystals  should  take  place  in  a 
0-5°u  solution  of  strychnine  nitrate;  (4.)  a  1% 
mercuric  cldoride  solution  should  show  no  .separa- 
tion of  coloured  oxide;  (5.)  from  2  to  3  drops  of 
phenolphthalein  solution  in  100  c.c.  water  shotild 
develop  at  tlie  most  a  pale  rose  colour,  disappearing 
on  the  addition  of  1  to  3  drops  of  A'/ 10  acid. 
(0.)  a  01  °u  solution  of  narcotine  hydroildoride 
should  show  at  tlie  most  oidy  traces  of  dust -like 

g articles  but  no  ilocculent  matter  after  one  hour, 
icfore  using  bottles  for  medicines,  they  should  bo 
treated  for  1  hour  with  1%  hydrochloric  acid  and 
then  thoroughlv  washed  with  water. — T.  C. 


China-clay;     Microscopic    characters    of - 


_  .     G. 

Hickling.     J.    Soc.    Dyers   and   Col.,"   1915,    31, 
70—74. 

The  same  mineral  constituents  appear  to  be 
present,  in  varying  proportions  according  to  the 
fineness  of  the  sample,  in  all  the  grades  of  material 
into  which  the  original  rock  is  separated  by 
"  washing,"  except  that  the  chief  constituents  of 
the  clays,  kaolinite  and  secondary  muscovite, 
rarely  occur  in  grains  more  than  003  mm.  in 
diameter,  and  are  therefore  aljsent  from  the 
co.arser  sediments.  The  minerals  present  are 
quartz,  tourmaline,  primary  muscovite  (original 
constituent  of  the  granite),  secondary  muscovite 
(produced  in  the  decomposition  of  the  felspar), 
and  kaolinite.  The  first  three  occur  in  large 
fragments  and  are  readily  identified  under  the 
microscope,  but  kaolinite  and  secondary  muscovite 
present  difliculty.  on  account  of  their  minuteness 
and  irregularity  of  form.  Both  minerals  occur  in 
the  form  of  curved  prisms  known  as  "  rouleaux," 
which  appear  to  be  built  up  of  a  pile  of  line  plates, 
suggesting  piles  of  coins.  By  determining  the 
refractive  indices  (by  immersion  in  mixtures  of  oil 
of  clove  and  oil  of  cedar),  it  was  found  possible  to 
diflerentiate  between  the  rouleaux  of  nuiscovite 
and  of  kaolinite  in  certain  cases,  l)ut  some  of  the 
crystals  gave  intermediate  values.  Considerable 
evidence  has  been  found  that  the  percentages  of 
muscovite  obtained  by  chemical  analysis  are  too 
high.  It  is  probable  that  the  muscovite  is  gradu- 
ally transformed  into  kaolinite,  and  that  the  clay 
very  largely  consists  of  crystals  intermediate  in 
composition  : — 

KjO,3Al2O3,flSiO8,2H30  +  4njO-t-C0,= 
muscovite 

3(Alj03.2SiO.,2HjO)-t-KjCOs. 
kaolinite 
The  conversion  of  felspar  into  kaolinite  is  due  to 
the  gradual  extraction  of  the  alkali  and  loosely 
combined  silica,  muscovite  being  an  intermediate 
stage  in  the  process  : — 

3(K,O.Al,O3.0SiOj)+2II,O  = 
orthoclase 
KjO,3iU  jO3,0.SiO  2,211 ,0-f-2KjSiO,  +  10SiO, 

China  clay  consists  principally  of  the  intermediate 
decomposition  products  from  muscovite  to  kao- 
linite. The  most  obvious  feature  in  the  microscopic 
structure  is  the  great  variation  in  the  size  of  the 
particles  (003 — 0  0005  nmi.  diameter).  The  whole 
of  the  particles  appear  to  be  crystalline.  The 
usual  statement  that  china-clay   consists  mainly 
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of  minute  flakes  is  correct.  l)ut  tliese  flakes  are 
plates  split  oil  from  the  roiUeaux.  It  does  not 
appear  that  the  subdivision  ot  the  clay  particles 
-according  to  size  has  any  material  effect  on  the 
proportion  of  the  various  minerals  present.  Rou- 
leaux are  extremely  rare  in  common  clays,  which 
contain  a  much  greater  variety  of  minerals  than 
china-clay. — F.  W.  A. 

■Crystallisation  in  silicate  liquids.    Bowen.    ,S' t'c  VII. 

Patents. 

•CiUiss-maVinrj  jurnare.  L.  A.  Thoruburg,  Arnold. 
Pa.,  -fVssignor  to  American  Window  Glass 
Machine  Co.,  I'ittjsliurgh.  Pa.  t',S.  Pat. 
1,127,115,  Feb.  2.  1015.  Date  of  appl.,  Xov.  20, 
1909;  renewed  June  14,   1913. 

The  furnace  is  pi-ovided  with  a  forehearth,  which 
constitutes  an  extension  of  tl\e  drawing  cliamljer, 
communication  between  tlie  two  being  controlled 
by  a  vertical  damper,  which  can  be  raised  or 
lowered  simultaneously  with  the  topstone  of  the 
drawing  chamber.  Means  are  provided  for  cooling 
the  topstone.  The  horizontal  extension  of  the 
•drawing  chamt)er  has  on  its  base  a  central 
chilling  boss,  surrounded  by  a  ling,  and  also  a 
floating  member  uhich  can  be  brougiit  into 
position  over  the  boss.  The  drawing  "chamber 
extension  is  shallower  than  the  forehearth 
proper,  but  increases  in  depth  towards  its  outer 
end.— \V,  C,  H, 

Glass-jurnace.  S,  B.  Heushaw,  i^^signor  to  The 
Charleston  \^'indow  Glass  Co..  Charleston, 
W.  Va,  U,S.  Pat,  1,127,24.5,  Feb,  2,  I9ir,, 
Date  of  appl.,   Oct.  G,   1913, 

"The  casing  of  the  working  chamljer  projects  over 
the  mass  of  molten  glass  and  has  an  oiieiiing 
through  which  the  glass  can  be  drawn,  and  across 
■which  flame  jets  can  he  projected,  A  structure, 
which  floats  in  the  molten  glass  and  can  be  rotated, 
is  provided  with  openings  which  are  su -cessively 
brought  into  line  with  the  drawing  opening  of  the 
furnace.  The  structure  is  rotated  by  a  wrench 
which  engages  witli  a  socket,  and  a  detachable 
sleeve  of  refractory  material  mounted  upon  and 
rotated  with  the  structure  protects  that  portion 
of  the  ^vrench  which  is  in  the  path  of  the  flame 
jets  projected  across  the  drawing  opening. 

— W,  C,  H, 

Insulators  ;   Manujaclure  oj  high- potential  porcelain 

and  glass ,     Insulator.     F,  M,  Locke,  Victor, 

N,Y,  U.S.  Pats.  (A)  1,127,042  and  (B)  1.127,044, 
Feb.  2,  191.5,     Date  of  appl..  Mar,  9.  1909. 

(A),  A  VITRIFIABLE  basc  aud  a  boron  compound 
or  derivative  are  moiUded  and  fired  to  form  a 
homogeneous  body  which  serves  as  a  high  potential 
insidator,  (b).  The  insulator  is  formed  of  silica  or 
a  fusible  silica  base  and  a  boron  compound  which 
are  fused  together  into  a  homogeneous  l)ody, 

— W,  C.  H. 

Bodies  or  small  particles  oj  substances  [glass,  etc.]  ; 

Method    of    producing .     E.    Morf,     /iirich, 

Switzerland,  Assignor  to  Metals  Coating  Co,  of 
America,  Boston,  U.S.  Pat.  1.128,175,  Feb,  9, 
1915,     Date  of  appl.,   Dec.  2,    1912. 

•See  Eng.  Pat.  28,001  of  1912  ;   this  J..  1913,  792, 


IX.— BUILDING  MATERIALS. 

Wood  ;  Rapid  dnjing  and  preservation  of by 

Nodon's  electrical  process.  C,  Dantin.  Lo  G6nie 
Civil,  1914,  65,  98—101,  Bull,  Bureau  Agric, 
Intell.,  1914,  5,  1650—1652. 

Nodon's  process  for  drying  and  preserving  timber 
consists  m  stacking  it  to  a  height  ot  3 — 5  ft.  and 


inserting  an  electrode  mat  between  each  layer. 
The  mats  are  made  of  pliable  galvanised  u'on  wire 
netting  covered  with  strong  jute  cloths,  and  are 
saturated  with  water  and  so  connected  to  the 
conductors  conveying  the  alternating  current, 
that  the  latter  passes  tlirough  the  thickness  of 
each  layer  of  timber.  The  treatment  lasts  one  or 
two  days,  and  on  its  completion  the  wood  is  dried 
by  exposure  to  the  air  for  a  few  weeks.  The 
cell  sap  Ls  completely  oxidised  by  the  treatment 
so  that  only  resinous  substances  remain  ;  the 
cellulose  is  so  modified  that  it  does  not  readily 
putrefy  ;  inherent  fungi,  germs,  etc,  are  destroyed, 
ami  the  heated  product  is  unaffected  by  injurious 
insects.  One  cubic  metre  (35  cb,  ft,)  of  wood 
requires  150  ampere-hours,  with  an  E,M,F.  of 
40  volts  for  wood  in  full  sap  and  80 — 100  volts  for 
unbarked  wood  that  has  been  kept  for  some  time. 
The  cost  of  treatment  is  given  as  about  |d.  per 
cub.  ft,  when  the  process  is  carried  out  in  the 
forest,  and  Id,  in  factories.  Wood  of  aU  kinds 
can  be  treated.  The  Blunicipality  of  Bordeaux 
has  stated  officially  that  "  Nodonised  "  wood  used 
for  road  paving  is  more  durable  than  untreated 
wood,— E,  H,  T. 

Patents. 
Concrete  and  the  like;  Mixing  machines  for- 


F.   L,   J,   Albert  and   P,   M,   J,   Cosse,   Nantes, 
France.    Eng,  Pat,  2582,  Jan,  31,  1914, 

P.^DDLES  rotating  in  a  cylindrical  mixing  chamber 
are  provided  witli  large  rectangular,  shovel-like 
blades,  with  smooth  surfaces,  shaped  so  as  to 
pick  up  the  concrete  from  the  edge  of  the  cylinder, 
compress  it,  allow  it  to  fall  freely,  and  intimately 
mix  it  ;  the  blades  are  inclined  at  a  suitable  angle 
to  avoid  excessive  friction  and  jamming.  Con- 
trolling arrangements  are  provided  by  which  a 
skip  is  caused  to  raise  material  and  eject  it  into 
the  mixing  chamber,  the  paildles  are  made  to 
rotate  and  mix  the  materials  ami  are  then  stopped, 
and  the  mixing  cliamber  is  rotated  to  eject  the 
mixture  and  return  to  its  original  position.  The 
paddles  may  be  driven  through  a  suitable  planetary 
speed  reducer,  and  the  concrete  chamber  may  be 
locked  and  a  definite  amount  of  water  admitted. 
The  paddles  are  arranged  on  a  common  shaft,  in 
sets  of  two  or  more  at  the  centre  and  singly  at  e.ach 
end.— W^  C,  II. 


Clinker;  Apparatus  for  cooling- 


in  the  manu- 


facture of  cement,  and  for  like  cooling  purposes. 
G.  31,  Park,  Blackburn.  Eng.  Pat,  2661,  Feb.  2, 
1914. 

The  material  is  conveyed  by  a  shoot  into  a  rotary 
tank  containing  water  and  provided  with  plates 
and  screens  to  lift  the  material  while  rotating,  and 
with  a  casting  curved  outwards  or  a  drip  flange 
with  trough  at  its  inlet  to  carry  away  excess  water. 
The  shoot  through  which  the  material  is  delivered 
into  the  tank  is  connected  with  a  conduit  leading 
to  n  chinmey  for  carrying  off  escaping  steam. 
From  the  rotary  tank  the  material  passes  to  a 
series  of  revolving  annular  trays  provided  with 
open  air  spaces  between  them.  The  exits  in  the 
peripheries  of  the  trays  are  so  arranged  that  the 
material  has  to  traverse  a  sufficient  distance  to 
obtain  the  necessary  cooling. — W,  V.  H. 

Wet  grinding  [of  cement  materials']  ;  Process  of , 

H,  E,  Riisager,  Frederiksberg,  Denmark, 
Assignor  to  F.  L.  Smidth  and  Co,,  New  York. 
U.S.  Pat.  1,126,085,  Jan.  20,  1915.  Date  of 
appl.,  April  18,  1912. 

The  cement  materials  together  with  water  are 
placed  in  a  rotary  drum,  and  the  consistence  of  the 
slurry  is  regulated  by  varying  the  radial  distance 
of  the  outlets  for  the  water  and  the  slurry  in  the 
discharge  head  ot  the  drum.-   W   II.  C. 
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X.- METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel  ;  Sound iur  raits  ami  Klradnral  purposes. 

R.  A.  Uadfielil.    J.   Franklin  Inst..   1915.   179, 
119— UO. 

Steei.  inRots  made  by  the  aiithoi-'s  fooilinc  nu-thod 
(thisjJ.,  1912,  9jS7)  arc  free  from  blowholes,  pipes, 
und 'sejfregat ion,  tlie  presence  of  tlie  cavity  in  the 
head  giving  visible  evidence  of  the  soundness  of 
the  ingot,  t'lose  upon  40.000  tons  of  ingots  have 
been  pi-oduced  by  the  method,  and  every  ingot 
lias  been  absohitely  sound.  By  cutting  up  over 
100  ingots  made  l)y  this  method  the  possibility 
<->l  manufacturing  perfectly  safe  steel  shell  with 
only  10  to  12%  discard  has  been  demonstrated. 

— T.  St. 

Carbon  [tn  iroti  and  steel] ;  Experiments  with  H.  de 

Nolly's  apparatus  for  the  determination  of . 

R.  Lepsoe.  Chem.-Zeit.,  1914,  38,  1137—1138. 
The  method  of  de  XoUy  for  the  rapid  determination 
■of  oarbon  in  iron  and  steel  (this  J.,  1911.  tiSS,  1210) 
gives  very  accurate  results,  .and  is  suitable  for 
the  control  of  ilarlin  and  electric  steel  furnaces. 
It  is  applicable  to  all  kinds  of  steel,  1 — 2  grms.  of 
sample  being  mixed  with  01 — 0-2  grm.  of  lead 
peroxide  or  bismuth  trioxide.  Pig-irons  anti  ferro- 
alloys must  be  passetl  through  SO-mesh  and  120- 
inesh  sieves  respectively,  and  burnt  on  a  layer  of 
1 — 2  grms.  of  pure  iron  eontainuig  005 — 008%  C. 

— T.  St. 

Platinum  in  litharge.  F.Michel.   Chem.-Zeit.,  1915, 
39,  «. 

I.TTHAROE  (tV2-5  grms.)  was  reduced  l)y  flour 
(15  grms.)  with  a  flux  composed  of  3  parts  each  of 
pure  .sodium  and  potassium  carbonates.  1-5  of 
pure  borax  and  1'5  of  pure  .sodium  chloride.  The 
buttons  from  S  charges  of  the  same  sample,  i.e. 
from  i  kilo.,  were  scorified  together,  the  resiilting 
button  cupelled,  and  the  remaining  platinum, 
ffold,  and  silver  estimated.  The  amounts  (a)  of 
Pt,  Au,  and  Ag  found  in  three  different  .samples 
of  litharge,  together  with  the  amounts  {h)  found 
in  the  litharge  formed  during  tlie  scorilication 
of  these  samples,  are  shown  in  the  table. 


Litharge 
bom 

Pt.  nigrms. 
per  kilo. 

An,  iDKrnis. 
per  kilo. 

Ag,  mgrms. 
per  kilo. 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

I'rt^ilK-rR    .... 

i'rankfurta/M. 

MiUheiDi 

0-4 II       0-1-23 
0-360       0060 
0-111  1    0-034 

0-016 
1-950 
0-666 

0-200 
0-362 
0-142 

25-33 
11-22 
10-00 

5-988 
2-606 
2-446 

— T.  St. 

[Silver-copper  ore  ;]  Chloridiainfi  blast  roasting  and 

leaching  [loio-qrade ].     G.   A.   Keep.       Eng. 

and  Min.  J.,  1915,  99,  205—269  and  315—322. 
I)ktail.s  are  given  of  the  treatment  of  low-gra<le 
refractory  ore  (argentiferous  copper-lead-zinc  sul- 
phides, etc. ),  some  of  which  was  fornierlv  used  as 
mine  filhng  at  Park  City,  Ut-ah.  A  mixture  of  the 
rrushed  ore  with  coal  dust  (2 — 3°„),  common  salt 
(7 — 8%)  and  .sufficient  water  (5 — 10%)  to  render 
(he  mass  more  porous  than  when  dry,  is  charged 
to  a  depth  of  6 — 7  ft.  on  to  a  bed  of  red-hot  fuel 
through  which  an  upward  blast  of  air  is  main- 
tained. Combustion  and  chloridising  proceed 
graflually  and  simultaneously  from  the  bottom 
*o  the  top  of  the  column,  the  action  being  locali.sed 


and  losses  by  dusting  and  volatilisation  prevented 
by  the' combined  blanketing  effects  of  the  cake 
tormeii  immediately  above  the  roasting  zone 
(by  the  cementing  action  of  the  salt)  and  the 
moisture  condensed  in  the  upper  portion  of  the 
charge.  The  roasting  is  usually  completed  in 
3 — 5  houi-s,  the  gaseous  products  being  passed 
through  water  or  null  solution  and  the  resulting 
'■  tower  acid  "  (containing  sulphurous,  sulphuric, 
and  hydrochloric  acids  and  chlorine)  employed 
for  leaching  the  roasted  material.  The  yield  of 
acid,  which  depends  on  the  proportions  of  sulphide 
in  the  ore  and  salt  in  the  charge  and  also  on  the 
nature  of  the  gangue,  is  increased  when  necessary 
l)y  the  addition  of  pyrites  to  the  charge,  in  which 
case  the  proportion  of  coal  dust  is  reduced.  The 
addition  of  pyrites  to  ore  containing  lime  is 
essential  to  neutralise  (sulphate)  the  lime  before 
leaching  ;  tint  the  process  is  generally  not  suitable 
for  the  treatment  of  calcareous  ores.  The  red-hot. 
chloridised  product.  whi<h  should  be  readily 
triable,  is  sluiced  from  the  roaster  to  the  leaching 
tanks  by  means  of  acid  mill  solution  maintained 
at  30°  C.  or  above,  the  solution  from  the  tanks 
being  passed  over  copper  to  precipitate  the  silver, 
and  over  iron  to  recover  the  copper  and  part 
of  the  lead,  and  then  re-acidified  for  leaching 
further  charges  ;  no  trouble  is  experienced  by 
folding,  the  iron  content  of  the  mill  solution 
remaining  practically  constant  at  1 — 2  lb.  per  ton. 
In  the  case  of  auriferous  ores,  complete  chloridising 
of  the  gold  is  ensured  by  the  addition  of  bleaching 
powder  (0-25 — O-S":;,)  to  the  roasted  jjroduct 
while  the  latter  is  being  sluiced  into  the  tanks. 
With  most  ores  the  extractions  of  silver,  copper, 
and  gold  obtainable  by  this  jirocess  are  85 — 90, 
90 — 98,  and  90  %  respectively.  The  cost  of  roast- 
ing and  chloridising  in  the  concrete  furnaces 
originally  employed  was  93-3  cents  (3s.  lO^d.) 
per  ton  of  ore,  this  amount  including  32  cents 
(Is.  4d.)  for  salt;  by  the  adoption  of  the  Holt 
Dern  roaster  the  cost  per  ton  of  ore  has  been 
reduced  to  17-9  cents  (8-95d.)  exclusive  of  salt. 
The  cost  of  leaching  varies  from  17  to  41  cents 
(8Jd.  to  Is.  8kl.)  per  ton  according  as  the  acid 
required  is  condensed  from  the  roaster  fumes  or 
purchased.  A  small  experimental  plant  for  test- 
ing ores  as  to  their  suitability  for  treatment  is  also 
described,  together  with  the  results  of  au  investiga- 
tion of  the  process  made  at  the  Utah  School  of 
Mines.— W.  E.  F.  P. 

Colloidal  gold  and  silver  ;    E-vperitnents  vnth . 

E.  S.  Bastin.  J.  Wash.  Acad.  Sci.,  1915,  5, 64— 71 . 

This  mineral  chalcocite  (Cu.S)  and  such  metals 
as  zinc,  copper,  tin,  and  cadmium  precipitated 
gold  from  warm  dilute  (A'/IO)  aqueous  solutions  of 
auric  cldoride  as  a  dark-brown  or  black  coating. 
In  the  presence  of  an  emulsoid  sol  of  gelatin  stable 
colloidal  .solutions  of  gold  resulted,  which  were 
deep  blue  by  transmitted  and  bright  brick  red  by 
reflected  light  in  the  first  three  cases,  while  tin 
yielded  "  purple  of  Cassius  "  solution  and  cadmium 
gave  a  solution  which  was  dark  brick  red  by 
reflected  and  purple  by  transnutted  light.  In 
some  cases  the  precipitation  of  the  gold  was 
similarly  delayed  in  the  presence  of  a  colloidal 
solution  of  silica.  On  the  other  hand,  nuneraU 
and  metals  such  as  pyrites,  galena,  and  bismuth, 
which  precipitated  gold  in  tlie  lustrous  yellow  or 
orange  condition,  failed  to  give  colloidal  solutions 
in  the  pre.sence  of  the  gelatin  or  silica  sol.  It  is 
hence  suggested  that  the  dark-brown  or  black 
gold  represents  a  state  of  fine  division  approaching 
that  of  a  coagulated  colloid.  Analogous  results 
were  obtained  in  precipitating  silver  from  silver 
sulphate  solutions.  The  author  concludes  that 
transport  of  these  metals  in  the  colloidal  condition 
may  occur  in  the  process  of  primary  ore  deposition. 

—J.  R. 
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Copper    and     its    important    alloys     {bronzes    and 

brasses)  and  aluminium;    Welding  of u-ith 

the  oxyacctijlene  flame.     I.  Carnevali.    La  Metal. 
Ital.,  1914,  139.  AnnaliChim.  Appl.,  1915,  1,  62. 

The  microstructure  and  mechanical  properties  of 
copper  and  its  alloys  are  deteriorated  markedly 
by  oxyacetylene  welding.  Copper  becomes  coarsely 
crystalline,  -nhilst  the  alloys  show  a  minute 
i  .  tHFogeneons  structure  ^^^th  discontinuities  pro- 

•  ■  td    by    oxides    and    blow-holes.     The    tensile 

•  I  ;  gth  of  copper  is  reduced  by  50%  and  the 
elongation  by  one-tenth.  The  strength  of  the 
welded  joint  is  not  notably  improved  by  mechanical 
treatment  [e.g.  hammering),  but  only  by  prolonged 
annealing.  Aluminium  is  affected  much  less  than 
copper  by  weldiug.  Its  mechanical  properties  are 
not  altered  to  any  considerable  extent,  except 
that  the  metal  is  rendered  somewhat  more  brittle  ; 
the  effects  of  the  welding  may  be  removed  by  both 
mechanical  and  thermal  treatment  of  the   ioint. 

— A.  S. 

Ziiic  and  manganese  ;  Allot/sof .  N.  Parravano. 

Gaz.  Chim.  Ital.,   1915,   45,  I.,   1—6. 

AliOT.s  containing  up  to  about  30  %  Jin  were 
examined.  They  are  hard  and  brittle,  and  when 
containing  from  5  to  20  %  jMn  are  usually  traversed 
by  fissures.  Two  compounds,  MnZn7  and  MnZn,, 
are  formed,  and  there  is  a  general  resemblance 
to  the  corresponding  alloys  of  zinc  and  iron 
(see  this  J.,  1907,  153).  "Photomicrographs  of 
aUovs  containing  resjjectively  5-3,  15-6,  21-4,  and 
28-3  %  Mn  are  given. — A.  S. 

Ionization  of  metals  by  cathode  rays.    N.  Campbell. 
Phil.  Mag.,  1915,  29,  369—383. 

Experiments  on  the  ionisation  of  platinum  by 
cathode  rays,  described  previously  (Phil.  Mag.. 
1914.  286)  have  been  extended  to  other  metals,  and 
to  higher  speeds  of  the  incident  rays.  The  changes 
in  the  ionisation,  found  to  take  place  on  heating 
platinum,  can  also  be  produced  in  platinum, 
copper,  and  nickel  by  making  the  metal  one  elec- 
trode of  an  electric  discharge  in  air,  oxygen, 
hydrogen,  or  petrol  vapour  at  about  2  mm.  pres- 
sure ;  the  changes  were  greatest  in  copper.  In 
aluminium  hardly  any  change  could  be  produced. 
The  changes  appear  to  be  connected  with  "  sputter- 
ing "  of  the  metal,  wliich  gives  rise  to  a  roughened 
surface.  The  liighest  ionisation  is  shown  by  the 
metal  after  polishing,  and  it  is  suggested  that  in 
this  state  the  surface  of  the  metal  is  covered  by  a 
layer  of  gas.  The  metal  may  also  be  in  various 
other  states,  one  of  which — characterised  by 
exhibiting  the  next  highest  ionisation  to  the 
polished  metal — can  be  reproduced  from  any  of  the 
others  by  Ijombarding  the  metal  with  cathode 
rays  ;  the  condition  corresponding  to  the  polished 
metal  cannot  be  reproduced   by  such  treatment. 

— B.  N. 


Electric   synthesis   of   colloids. 
See  VII. 


Mukhopadhyaya. 


Action  of  hydrogen  peroxide  on  met<ils  and  its  use 
for  disinfecting  instruments.  Eichholz.  SeeXIXB. 

P.\TENTS. 

Steel ;     Manufacture    of    chrome    nickel 
armour  plates,   projectiles,  a7id  the  like. 


—  for 
C'omp. 
des.  Forges  et  Aci^ries  de  la  Marine  et  d'Hom^- 
court,  Paris.  Eng.  Pat.  10.687,  July  13,  1914. 
Under  Int.  Conv.,  June  23,  1914. 

From  015  to  0-30%  of  titanium  is  added  to  the 
chrome-nickel  steel  known  as  "  33-metal  "  (C  0-65 
—0-80,  Cr  300— 400,  Ni  about  2-5%  ;  see  Eng. 
Pat.  25,742  of  1907,  this  J..  1908,  944)  to  raise  the 
critical  cooling  point  and  improve  the  machining 
and  other  qualities  of  the  alloy. — W.  E.  F.  P. 


Manufacture      of    — — .      C. 
Eng.   Pat.   24,028,   Oct.  23, 


Metallic  articles  ;  Method  of  manufacturing  com- 
posite   .     J.    Ktrbv,   Pittsburgh,   Pa.      U.S. 

Pat.  1.126.484,  Jan.  26.  1915.  Date  of  appl., 
Nov.  28,  1913. 

Iron  or  steel  is  coated  by  heating  to  about  1500°  F. 

(815°  C.)  and  immersing  in  a  molten  bath  of  Cu, 

Al,  and  V,  maintained  at  about  2100°  F.  (1149°  C). 

— T.  St. 

Iroi.  horon,  carbon,  and  copper  alloy.  E.  D. 
t  '  i-ion.  New  York,  Assignor  to  Neu-Metals 
aiia  Process  Co.,  Ijong  Island  City,  N.Y.  U.S. 
Pat.  1,126.629.  Jan.  26,  1915.  Date  of  appl., 
Dec.  31,   1912. 

An  aUoy  of  Fe,  B,  and  Cu,  containing  approxi- 
mately 80  %  Fe  and  boron  in  excess  of  the  quantity 
required  to  combine  with  the  copper.  Some  of  the 
carbon  primarilv  present  in  the  iron  is  retained  in 
the  alloy. — T.  St. 

Tungsten      [icire] ; 
Gladitz,   London. 
1913. 

Drawn  tungsten  or  other  wire  is  wound  for  the 
subsequent  heat  treatment  on  a  bobbin  containing 
deep  V-grooves,  so  that  when  the  wire  is  slackened 
somewhat  it  cannot  get  entwined.  A  metallic 
pin,  the  barrel  of  which  is  cut  away  at  one  side  to 
form  a  flat  surface,  passes  through  the  flanges  of  the 
bobbin  parallel  to  the  axis.  Tlie  pin  is  provided  at 
one  end  with  a  butterfly  wing  head,  and  a  locking 
device  prevents  unintentional  rotation.  By  rotat- 
mg  the  pin  the  wire  wound  on  the  spool  may 
be  tightened  or  slackened,  the  size  and  shape  of  the 
pin  being  preferably  chosen  to  give  an  increased 
length  of  coil  of  about  0%  when  the  convex  portion 
is  turned  outwards.  To  prevent  the  edges  of  the 
pin  from  chafing  the  wire,  a  shield  of  spring  steel 
which  fits  into  suitable  slots  is  provided.  The  pin 
is  tvirned  with  its  convex  surface  outwards  when 
the  wire  is  received  on  the  spool,  but  before  intro- 
ducing the  latter  into  the  furnace  the  flat  side  of 
the  pin  is  turned  outwards.  The  wire  thus 
remains  slack  during  the  heat  treatment  even  if  its 
coefficient  of  expansion  is  less  than  that  of  the 
metal  of  the  spool,  and  sufficient  freedom  is  ensured 
for  the  recrystallisation  process.  After  treatment 
the  pin  may  again  be  turned  so  that  the  wire  is 
tightened  for  re-spooling  or  re-drawing. — T.  St. 

Wires  of  refractory  metals  ;  Process  for  cleaning  and 

reducing  the  diameter  of .    S.  Burgstaller  and 

P.  Schwarzkopf.   Ger.  Pat.  278,415,  July  10,  1913. 

Wires  of  refractory  metals,  such  as  tungsten  or 
molybdenmu  or  their  alloys,  are  cleaned  and  made 
thinner  by  leading  them  through  a  series  of  elec- 
trolytic baths  in  which  they  act  as  intermediate 
electrodes.  The  baths  are  arranged  in  pairs, 
those  of  each  pair  containing  respectively  an 
alkaline  liquid,  preferably  a  dilute  solution  of 
potassium  hydroxide,  in  which  the  wire  acts  as 
anode,  and  an  acid  liquid,  pi'eferably  very  dilute 
sulphuric  acid,  in  which  it  acts  as  cathode. — A.  S. 

Ahiminium  and  alloys  co7itaining  it  ;  Flux  for  use 

in  the  welding  or  soldering  of .    E.  Thaulow, 

Frederiksberg,     Denmark.       Eng.     Pat.     5350, 
Starch  2,  1914.   Under  Int.  Conv.,  Dec.  16,  1913. 

A  FLUX  for  use  in  welding  or  soldering  aluminium 
and  its  alloys,  and  having  a  lower  melting  point 
than  aluminium,  is  composed  of  a  borate  and  one 
or  more  bisulphates  of  alkali  metals.  An  example 
is  borax  96  and  sodium  bisulphate  4  parts. — T.  St. 

Smelting-fumace.    T.   M.   Kekich,   Assignor  to  C. 
Hanssen,  Aire  Libre,  Mexico.  U.S.  Pat.  1,126,028, 
Jan.   26,    1915.     Date   of   appl.,   July   3,    1912  ; 
renewed  June  25,  1914. 
In  a  bla-st-furnace  of  the  type  wherein  the  consti- 
tuents of  the  charge  are  arranged  in  layers,  two 
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sets  of  tnyi'res  i-ontrollod  independently  are 
arranged  on  opposite  sides  of  tlie  furnaie  and  nt 
different  levels. — T.  St. 


liflnv 

.S.   I'; 
Apri 


on  a 
at.  I 
1   11. 


ml  F. 

.127,21 

IDl-l 


A. 

04, 


Smeltitiij  [rrlort]  Juriuin:    V..  V. 
("urnow.  Pittsliiuyli.  Kans.    I' 
1-Vl).  2.    nil.'..    Date  of  appl., 

TiiK      furnace      (see  

tig.)  eouiprises  a 
pair  of  retort -heat  inc 
chambers,  arranged 
back  to  ba<-k.  and 
comnmnicating  at 
the  top.  Heating 
gases  from  a  Uro-box 
at  the  lower  part  of 
the  first  (right-hand) 
chamber  traverse  the 
two  chambers  in  suc- 
cession and  pass  out 
at  the  bottom  of  the 
s«'cond.  .\  system  of 
pipes  along  the  ex- 
terior of  the  furnacr 
delivers  air  under  the 
fire-box  and  to  tin' 
inner  sides  and  top  nl 
the  second  chamber, 
whii-li  is  connccteil 
with  the  stack  by 
two  flues  adapted  to 
be  used  alternatelv. 
— W.  E.  F.  P". 


Carnolile   ores;    Mi'thml   oj   treat hiij   eomjilcr . 

C.  W.  Danforth  and  \V.  T.  ilartei-steck.  Youngs- 
town.  Ohio,  and  W.  I'.  Samuels.  New  Castle, 
Pa.  U.S.  Pat.  1.12ti.l82.  Jan.  20,  1915.  Date  of 
appl..  May  1.  19U. 

TilK  finely  divided  ore  is  roasted,  treated  while  hot 
with  a  strong  solution  of  sulphuric  acid,  and  the 
mixture  filtered  ;  vanadium  and  uranium  are 
recovered  from  the  filtrate  and  radiiuii  from  the 
insoluble  residue. — VV.  E.  F.  P. 

Platinum  nwtats  ;  ProeeHu  of  reeoverimj  luittvc  — — . 
R.  E.  Lvons,  Bloomington.  Ind.  U.S.  Pat. 
1,12<!,«4(5,"  Jan.  20.  1915,  Date  of  appl.,  Nov.  19, 
1914. 

The  material  is  treated  with  zinc  amalgam  and 
acid  to  produce  an  "  alloy  "  of  platinum,  etc..  and 
zinc  which  is  subsequently  recovered  by  amalgam- 
ation.—W.  E.  F.  P. 

Ores    [bleiidr]  ;    Proeess    oj    Ireutituj .     .T.    W. 

Emerson.  Salida,  Colo.  U.S.  Pat.  I,l2(i.9ti5, 
Feb.  2.   1915.    Date  of  appl.,   Feb.   19,   1911. 

CoNCENTK.KTES  Containing  blende  arc  passed  in  a 
thin  layer  on  an  endless  belt  through  an  acid  bath 
of  such  a  strength  that  just  enough  gas  is  developed 
on  the  blende  particles  to  produce  clumped  blende 
aggregates,  which  ri.se  a  little  above  the  other 
material.  TIm;  aggregates  are  then  removed  liy  an 
arrangement  similar  1^  an  endless  chain  of  dredger 
buckets. — T.  St. 

Mill-seulc  [eonluininti  tungsten]  ;  Method  oj  trentiny 
.  F.  M.  Beckef.  Assignor  to  Electro  .Metal- 
lurgical Co.,  Niagara  Falls,  N.Y.  U.S.  Pat,s.  (A) 
1,127,1(52  and  (b)  1.127.1tJ3,  Feb.  2,  1915. 
Date  ot  appl..  April  8.  19U. 

(A)  TuxrisTE.v  alloys  are  prepared  from  high- 
speed mill-scale  containing  tungsten  by  removing 
a  portion  of  the  iron,  then  treating  witli  an  acid 
reagent  to  remove  phosphorus,  and  finall>'  reducing 
by  me.Tns  of  a  non-carbon  reduiing  .agent.  (n) 
-Mill-scale  containing  tungsten  is  subjected  to  a 
reducing  operation  at  a  temperature  below  the 
melting   point  of   the   reduced   product,   and   the 


tungsten  concentrated  by  removing  a  portion  ot 
tlie  iron.  Phosphorus  is  then  removed  by  treating 
with  an  acid  reagent,  and  the  purified  concentrate 
is  fused  in  an  electric  furnace  in  presence  of 
silicon. — T.  St. 

Flue  dust  ;   Sinterimj   proeess  jor   the   recovery   oj 

metallic  oxides  jrom .    G.  F.  Downs,  Buffalo, 

N.Y.    U..S.   Pat.   1.127,209,  Feb.  2.   1915.    Date 
of  appl.,  Aug.  (i,  1914. 

A  co.NTiNLTous  stream  of  flue  dust  is  heated  pro- 
gressively in  a  slightly  inclined,  rotary  kiln,  and 
near  the  outlet  end  is  subjected  to  a  number  of 
air-blasts  by  wliicli  it  is  violently  agitated  and 
simultaneously  noduliseil  or  sintered  by  heat 
developed  1)V  conibvistion  of  the  contained  carbon. 

— W.  E.  F.  P. 


Cobalt-silver   ores  ;    Proeess  jor   treutinij  - 


W. 


PhiUips,  Swansea.    U.S.  P.at.   1.127,506,  Feb.  9, 
1915.    Date  of  appl..  Oct.  7,  19i:j. 

Till':  raw  ore  is  smelted  with  iron  matte  and  copper 
residue  to  produce  argentiferous  copper  matte  and 
speiss,  and  the  latter  is  re-smelted  with  successive 
fresh  portions  of  iron  matte  until  free  from  silver 
and  copper.  The  purified  speiss  is  treated  for 
the  recovery  of  nickel,  cobalt,  and  ai-senic,  and  the 
argentiferous  iron  matte  smelted  with  a  further 
quantity  of  raw  ore. — W.  E.  F.  P. 

[Lead-eoppcr-nickel]  alloy.  G.  C.  Holder,  Altoona, 
Pa.  U.S.  Pat.  1.127.024,  Feb.  9,  1915.  Dat«  of 
appl.,  May  29,  1914. 

An  alloy  containing  Ni  3—9,  Cu  20—30,  and  Pb 
01 — 77,  with  or  without  As  0-25  "i,:  Fe  and  Mn 
(if  present)  not  exceeding  0-5  and  03 %,  respec- 
tively. As  much  as  possilde  of  the  nickel  is  added 
in  the  form  of  Monel  metal,  the  permissible  amount 
of  which  is  detern\ined  by  the  content  of  iron  and 
manganese. — \V.  E.  F.  P. 

Catalysing  nwlerials   [metals]  ;    Method  of  treating 

.      C   B.    Morey,   .^signor   to   Larkin   Co., 

Buffalo,  N.Y.  U.S.  Pat.  1,127,911,  Feb.  9,  1915. 
Date  of  appl.,  March  2,  1914. 
The  pyrophoric  property  of  a  catalytic  material  is 
reduced  by  subjecting  the  material  repeatedly 
to  the  successive  action  of  a  partial  vacuum,  a 
period  of  rest,  and  an  inert  gas,  and  simidtaneous 
heating. — T.  St. 

Blast-furnace  slag  ;    Manufacture  of  moulded  objects 

from -.    E.  Risch.    Ger.  Pat.  275,497,  March 

2,   1912. 
^VtiPHALTUM  is  addeil  to  molten  blast-furnace  slag 
before,  durmg.  or  after  pouring  into  moidds.    The 
moukled  pieces  are  less  brittle  than  those  made 
from  slag  alone. — ^A.  S. 


Iron  ;     Deposition   of  - 


S.    O.    Cowper-Coles, 
London.'  U.S.  Pat."  1,127,906,  Feb.  9,  1915.  Date 
of  appl.,  Aug.  1,  1914. 
See  Eng.  Pat.  12,683  of  1913  ;    this  J.,  1914,  925. 

Metals  from  ores  ;  [Electrolytic]  process  of  separating 

.    H.  A.  Wagner,  East  Orange,  N.J.,  U.S.A. 

Eng.  Pat.  14,374,  June  15,  1914. 
See  U.S.  Pat.   1,115.351  of  1914  :    this  J.,   1914, 
1161.     The    depolarising    material    may    contain 
manganese    dioxide,    mercury,    and    a    hydrogen- 
absorbing  agent  such  as  palladium  black. 

Metullic  coating  and  process  of  making  same. 
Method  of  plating  or  coaling  with  metallic  coatings. 
.M.  U.  Schoop,  Hfingg,  Switzerland,  Assignor  to 
-Metals  Coating  Co.  of  America,  Boston.  U.S. 
Pats.  1.128,058  and  1,128.059.  Feb.  9,  1915. 
Dates  of  appl.,  Apr.  1,  1910,  and  Aug.  7,  1911. 

See  Eng.  Pat.  5712  of  1910  and  Fr.  Pat.  420,882  ; 
this  J.,  1911,  291,  1008. 


Cl.  XI.— electro-chemistry.     Cl.  XII.— pats  ;  0IL5  ;  WAXES.  [Mar.  31, 1916. 


XL— ELECTRO-CHEMISTRY. 

Electric   synthesis   of  colloids.       Mukhopadhyaya. 
See  VII. 

Rapid  drying  and  preservation  of  wood  by  Nodon's 
electrical  process.     C.    Dantin.      See   IX. 


Patents. 


Furnace  ;  Electric  - 


J.  Q.  Marshall,  Assignor 


to  Union  Carbide  Co.,  Niagara  Falls,  N.Y. 
U.S.  Pat.  1,127,475,  Feb.  9,  1915.  Date  of  appl., 
AprU  9,  1913. 

Two  electrodes  are  supported  adjustably  side  by 
side,  close  together,  and  extend  downwards  into  the 
hearth  ot  the  furnace.  Each  is  surrounded  by  a 
jaw  clamp,  connected  with  a  pau"  of  closely  asso- 
ciated movable  conductors.  The  two  pairs  of 
conductors  are  arranged  close  to  and  in  non- 
inductive  relation  to  each  other,  one  member  of 
each  pair  extending  between  the  electrodes,  and 
these  two  members  are  arranged  in  non-inductive 
relation  to  each  other.  An  alternating  current 
transformer  is  fixed  near  the  base  of  the  hearth, 
with  mvdtiple  and  interlaced  conductors  connecting 
it  to  the  movable  conductors. — B.  N. 

Electrolytic  apparatus.  I.  H.  Levin,  Newark,  N.  J., 
U.S.A.  Eng.  Pat.  3654,  Feb.  12,  1914.  Under 
Int.  Conv.,  May  9,  1913. 

See  Fr.  Pat.  467,945  of  1914  ;   this  J.,  1914,  971. 


Preparation    of   di-secondary  glycols. 
277,392.     See  XX. 


Ger.    Pat. 


Xn.— FATS;    OILS;    WAXES. 

Mutton    tallow;     Solidifying    point    of - 


R. 

Meldrum.     Chem.   News,   1915,   Hi,  98—99. 

Solid  glycerides  were  separated  from  mutton 
tallow  by  treatment  with  ether,  and  their  soUdit.  pt. 
determined  by  Dahcan's  method,  the  mass  being 
melted  at  80°  C.  and  stirred  while  cooling  to  55° 
to  47°  C,  and  the  thermometer  then  fixed  l\  in. 
from  the  bottom  of  the  tube.  The  solidifying  pt. 
ranged  from  49-7°  to  50-3°  C,  with  a  rise  of  3-4° 
to  40°  C.  The  presence  of  suspended  matter  and 
the  method  of  stirring  had  no  influence  on  the 
results,  and  no  secondary  stationary  point  was 
observed.  Erratic  variations  of  the  "  zero  " 
sohditying  pt.  (i.e.,  the  temxDerature  to  which  the 
thermometer  falls  before  the  rise  commences)  and 
of  the  rise  were  much  smaller  in  the  case  of  the 
solid  glycerides  than  of  the  original  tallow,  this 
being  attributed  to  the  influence  ot  the 
greater  proportion  of  hquid  glycerides  in  the 
latter.  Such  variations  do  not  occur  with  mixtures 
of  stearic  and  oleic  acids  (this  J.,  1913,  1077). 
Fluctuations  of  the  m.pts.  of  glycerides  appear 
to  be  due  to  errors  of  manipulation,  whilst  the 
solidif.  pt.  is  influenced  by  the  speed  of  crystallisa- 
tion. Constant  results  are  obtained  when  a  constant 
amount  of  substance  crystallises  per  unit  of  time, 
Glycerides  require  supercooling  to  start  rapid 
crystallisation,  and  each  glyceride  appears  to 
have  a  specific  "  zero  "  point  of  incipient  solidifi- 
cation. When  glycerides  (especially  mixtures  of 
solids  and  liquids)  are  supercooled,  the  latent  heat 
of  fusion  may  be  insufficient  to  raise  the  tempera- 
ture of  the  mass  to  the  normal  soUdif.  pt.  (see  also 
this  J.,   1915,   184).— C.  A.  M. 

Fat  from  animal  carcasses.  H.  Dubovitz.  Seifen- 
siederzeit.,  1914,  41,  1026 — 1027.  Z.  angew. 
Chem.,  1914,  27,  Ref.,  055. 

The  fat  oljtained  in  the  installation  at  the  Budapest 
municipal  abattoir  varies  considerably  in  colour. 


composition,  and  titer  value  (solidif.  pt.  of  fatty 
acids).  By  treatment  with  powdered  charcoal  or  a 
mineral  decolorising  powder,  a  pale  yellow,  nearly 
odourless  fat  can  be  obtained.  The  decolorised  fat 
had  the  following  characters  :  water,  0-11%  ;  un- 
saponiflable  matter,  0-57  % ;  acid  value,  27-5 ;  iodine 
value,  60-6  ;  saponification  value,  196-8  ;  refractive 
index  of  fat  at  40°  C,  1-4599  ;  refr.  index  of  fatty 
acids,  1-4514  ;  titer  value,  39-4°  C.  It  is  suitable 
for  soap  making,  being  easily  saponified  and  yield- 
ing a  pale-coloured  soap  of  good  lathering  power. 

— A.  S. 


Olive  oil ;   Notes  on  the  refining  of  - 


,  M.  Degli 
Atti.  AnnaU  R.  ScuolaSup.  Agric,  Portici,  1913, 
11.     AnnaU  Chim.  Appl.,   1915,   1,  75—76. 

When  the  maceration  of  olive  pulp  is  prolonged 
undidy,  oil  is  obtained  which,  although  otherwiso 
of  good  quahty,  is  strongly  coloured.  Tests  with 
various  decolorising  agents  showed  that  to 
decolorise  such  oil,  treatment  with  5%  ot  finely- 
powdered  animal  charcoal  for  seven  days  gives  the 
best  results. — A.  S. 

Sesame  oil;  Colour  reaction  of — . — ■.  A.  T.  Bosch. 
Merck's  Rep.,  1914,  96.  Pharm.  J.,  1915,  94,  321. 

A  GREEN  coloration  is  obtained  when  a  drop  of 
sesam^  oil  is  dissolved  in  1  c.c.  of  ether,  benzine, 
or  chloroform  and  an  ec^ual  volume  ot  a  mixture 
of  2  vols,  ot  sulphuric  acid  and  1  vol.  ot  hydrogen 
peroxide  solution  added. — -T.  C. 

Fat  from,  the  seeds  of  Nigerian  Trichilia.  P. 
Ammann  and  J.  VuiUet.  L'Agron.  Coloniale, 
1914,  2,  34 — 36.  Bull.  Bureau  Agric.  Intell., 
1914,  5, 1593—1594.  (See  also  this  J.,  1914,  147). 

Seeds  ot  Trichilia  cmetica  from  E.  Africa  have  for 
a  long  time  been  imported  into  France  under  the 
name  of  "  mafuraires  "  :  they  contain  much  fat 
suitable  for  soap  and  candle  manufacture.  The 
seeds  of  various  species  from  French  W.  Africa 
were  analysed,  and  the  best,  which  were  long 
and  orange-coloured,  and  consisted  of  58-2%  of 
kernels  and  41-8%  of  shells,  contained  43-7% 
of  fat  in  the  kernels  and  51  -9  %  in  the  shells.  These 
fats  were  ot  a  Ught  brown  colour,  and  contained 
respectively  90-3%  and  92-0%  ot  fatty  acids, 
ot  which  the  melting  points  were  51-5°  C.  and  44°  C, 
and  the  sohditying  points  47-2°  C.  and  40-5°  C.  ; 
the  glycerides  soUdified  at  15° — 16°  C.  and  about 
13°  0.  The  acidity  (as  oleic  acid)  was  2-82  and 
3-05%  respectively.  The  annual  supply  of  such 
seeds  would  be  at  least  several  hundred  tons. 

— E.  H.  T. 


Fal  extraction  tube  ;    A  simple  ■ 
J.  Ind.  Eng.  Chem.,  1915 


.     C.  A.  Butt. 

7,  130—131. 


The  tube  is  similar  to  an  ordinary  filter-tube 
except  that  the  stem  is  wider  (15  mm.),  to  allow 
free  passage  ot  the  vapour  upwards  and  the 
condensed  hquid  downwards.  The  extraction 
thimble  is  placed  in  the  wider  part  of  the  tube 
on  a  coil  of  wire  or  a  piece  of  gauze  to  allow  free 
passage  ot  the  vapours.  The  lubes  have  proved 
more  eflicient  than  the  usual  form. — A.  S. 

Glycerol  [in  fats] ;  New  method  of  determining  ■ 


S.  H.  Bertram.    Chem.  Weekblad,  1913,  10,  237. 
Chem.-Zeit.,  1014,  38,  Rep.,  461. 

Twenty  grms.  of  the  fat  is  saponified,  the  fatty 
acids  liberated  with  acetic  acid  and  separated., 
the  filtrate  neutraUsed  with  potassium  hydroxide, 
and  organic  substances  precipitated  with  lead 
acetate.  The  filtrate  and  washings  are  diluted 
to  one  litre,  and  100  c.c.  is  treated  with  a  large 
excess  ot  2iV  potassium  hydroxide  solution  and  f 
with  cold  10%  copper  sulphate  solution  until  * 
a  permanent  precipitate  is  obtained.     The  liquid 
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is  then  fllt<?red,  tho  filtrate  acidified  with  acetic 
acid,  potassium  iodide  added,  and  the  lil)erated 
iodine  titrated  with  .V/10  tliiosiilpliate  sohition 
(1  mol.  Na,S,Oj=2  mols.  glycerol). — V  A.M. 

€andelill(i  wax.     R.  Berg.     Chem.-Zeit.,  1914,  38, 
1102—1103. 

The  pure  red  or  liroun  variety  of  candelilla  wax 
<'an  only  be  bleached  after  tlie  addition  of  largo 
•quantities  of  paraffin  wax.  It  is  used  for  inferior 
varnishes,  for  insidating  telephone  wires,  and 
especially  for  shoe  polishes.  The  original  method 
of  separating  the  wax  by  boiling  the  twigs  with 
water  hsvs  in  some  works  l>een  replaced  by  extr.ac- 
tion  with  chloroform.  From  2-5  to  0"„  of  wax 
is  recovered,  and  it  is  purified  by  straining  and 
melting  in  water  containing  0-5  to  1%  sulphuric 
acid.  From  J  to  2  tons  of  wax  per  annum  are 
<i>rived  from  about  0-4  hectare.  Some  of  the 
extraction  plants  have  a  capacity  of  about  5  tons 
A  dav.  The  crude  grev  product  contains  up  to 
6-5  %■  watt'r,  3  to  15";,  dirt,  and  0-5  to  ir)°o  ash, 
mainly  calcium  carbonate.  The  light  yellow  or 
brown  waxes  are  probably  extraction  products. 
_A.  sample  of  crude  grey  wax  had  :  M.  pt.,  80° — 
■88°  C.  ;  acid  value,  i)S  ;  and  saponif.  value,  53-8. 
Brown  wax  had  the  followinc  characters  :  .Sp.  gr. 
at  15^  v.,  00800  ;  m.  pt.  08-5°  ;  solidif.  pt.,  05°  C. ; 
refraction  at  70"  ('.,  1-4558;  acid  vakie,  11-0; 
saponif.  value.  031  ;  Buchner  value,  5-5  ;  iodine 
value  (Wijs),  57-6  ;  unsaponif.  matter,  07-5%,  with 
acetyl  value  03-7.  Fatly  acids  (•20-l°o)  ■■  Neutrali- 
sation value,  1490  ;  "mol.  weight^  375-4.  The 
high  iodine  value  wa-s  dvie  to  19  hours  being 
allowed  for  the  al)sorption.  With  1  i  to  3  hours' 
absorption  the  iodine  value  was  14-5,  which 
agreed  with  recorded  vahies.  The  vmsaponiflable 
matter  contained  about  50'),,  of  two  hydrocarbons 
(m.  pts.  08"  and  84'  to  85"  (".  respectively),  a  small 
quantity  of  an  alcohol  (m.  pt.  88°  to  89°  C.) 
^vhich  did  not  give  the  cholesterol  reaction,  and 
"Which  was  present  in  the  wax  as  an  ester,  a  non- 
acetylisable  substance  (m.  pt.  243"  C.)  which  gave 
a  purple  red  solution  with  sulphuric  a(-id  and  acetic 
anhydride,  and  about  10','i,  <.f  two  cholesterols 
which  could  be  separ.ated  as  acetates  (see  also  tliis 
J.,  1910,  1021,  1390;  19U,  1200;  1912,  092; 
1913,  875).— C.  A.  M. 

£mulgificalion  and  delergenl  action.     S.  H.  Shorter. 
J.  See.  Dyers  and  Col.,  1915,  31,  04—09. 

Emui-sifyino  agents  either  tend  to  prevent  the 
■coalescence  of  oil  droplets,  or  to  cause,  for  the 
same  degree  of  shaking,  a  finer  subdivision  of  the 
oil.  Their  action  is  closely  connected  with  tho 
question  of  the  stability  of  bubbles  an<l  films. 
Gibbs  has  proved  from  thermodynamical  con- 
siderations that  if  the  addition  of  a  solut«  lowers 
<or  raises)  the  surface  tension  of  the  solvent,  the 
solute  will  exist  in  a  higher  (or  lower)  degree  of 
•concentration  in  the  surface  layers  than  in  the 
body  of  the  solution.  The  author  has  found  that 
the  thickening  of  the  surface  layers  formed  by 
solutions  of  saponin,  peptone,  and  albumin,  pro- 
ceeds without  sign  of  equilibrium  for  several  weeks. 
The  substance  forming  the  surface  layer  separates 
from  the  body  of  the  solution  at  a  rate  practically 
independent  of  the  thickness  of  the  surface  layer 
already  formed,  so  that  the  process  is  thermo- 
•dynamically  irreversible,  .and  therefore  outside  the 
scope  of  Oibbs'  theory.  Donnan  has  .stated  that 
two  droplets  of  an  oil  in  an  emulsion  are  prevented 
from  coalescing  by  the  formation  of  a  contact  laj-er 
inwhich  the  concentration  of  the  dissolved  substance 
is  doubled  owing  to  adsorption  ;  this  surface 
tension  effect  could,  however,  only  be  temporary, 
as  prolonged  contact  woidd  result  in  a  imiform 
■distribution  of  the  dissolved  substance.  The 
author  accepts  the  explanation  of  cmulsilication, 
suggested   by  Pickering   (this  J.,    1908,   88),   that 


coalescence  is  prevented  by  the  quasi-solidity  of 
the  surface  layer.  The  most  striking  examples  of 
cmulsiflcation  are  those  which  occur  when  an 
animal  or  vegetable  oil  [e.g.,  olive  oil)  is  poured  on 
to  a  dilute  aqueous  solution  of  an  alkali.  The 
adsorption  layer  in  this  case  consists  of  soap  ;  it 
is  plastic,  and  the  cylinder  of  oil  formed  extends 
until  it  splits  into  drops.  If  a  soap  solution  is  used 
in  place  of  alkali,  adsorption  is  extremely  slow  on 
account  of  the  slowness  with  which  the  colloidal 
soap  particles  dilTuse  into  the  surface  layer  ;  hence 
in  the  case  of  a  soap  solution  a  rapid  extension  of 
the  interface  thins  the  soaji  layer  so  that  the  inter- 
face becomes  practically  "  normal."  In  the  ca.se 
of  an  alkaline  solution,  on  the  other  hand,  the  alkali 
diffuses  rapidly  into  the  siirface  layer,  so  that  the 
formation  of  the  adsorption  layer  of  soap  keeps 
pace  with  the  extension  of  the  interface.  The 
practically  spontaneous  nature  of  the  emulsifica- 
tion  by  alkali  is  therefore  due  to  the  rapidity  of 
formation  and  the  plasticity  of  the  soap  layer. 
With  the  same  amount  of  shaking,  the  emulsions 
formed  in  different  cases  differ  widely  in  the  degree 
of  fineness  of  the  droplets,  e.g.,  soap  solutions  form 
finer  emulsions  than  solutions  of  saponin,  probably 
due  to  the  dilTerence  in  the  mechanical  properties 
of  the  surface  layer,  a  highly  riixid  surface  layer 
being  unfavourable  to  the  fine  subdivision  of  the  oil. 
The  stability  of  an  emulsion  towards  dilution  with 
water  depends  on  the  solubility  of  the  adsorbed 
material  in  water.  Emulsions  produced  liy  means 
of  alkali  or  soap  are  unstable,  whereas,  if  albumin 
has  been  used,  drastic  treatment  only  causes  the 
droplets  to  coagulate  without  coalescing.  This 
explains  the  action  of  substances  like  gelatin  in 
stabilising  emulsions,  as  many  colloids  form  very 
stable  adsorption  layers.  The  relative  part^ 
played  by  the  alkali  liberated  by  hydrolysis  and 
the  undecomposed  soap  solution  in  producing  the 
emulsification  necessary  for  detergent  action  is 
being  investigated.  It  has  been  found  that, 
although  the  addition  of  oleic  acid  to  benzene 
lowers  the  ten.9ion  against  water,  this  addition  has 
practically  no  effect  on  the  tension  against  soap 
solution,  indicating  that  the  alkali  liberated  by 
hydrolysis  has  no  specific  surface  action  similar  to 
that  exerted  by  ordinary  alkali.  For  many  pur- 
poses it  is  desirable  that  a  soap  should  exert  no 
alkaline  effect,  and  it  is  possible  that  experiments 
on  the  above  lines  may  be  valuable  for  testing  the 
"  detergent  neutrality  "  of  a  soap — a  quaUty 
essentially  different  from  chemical  neutrality. 

— F.  W.  A. 


Utilisation  of  the  fish  icasle  of  the  Pacific  Coast. 
Turrentine.     t!ee  XVI. 


Preparation   of  TFm'   iodine  sohition.     Dubovitz. 
See  XXIII 


P.\TENTS. 

Oils  or  fats  ;    Apparatus  for  use  in  saturating  or 

impre'/natinr/ with   a  gas   or   gases.     A.    H. 

Charlton,  Brentford.     Eng.  I'at.  1410,  Jan.  19, 
1914. 

Saturation  is  efTectcd  in  a  closed  rotating  drum 
provided  on  its  inner  periphery  with  blades  which 
break  tip  the  oil  ami  bring  it  into  intimate  contact 
with  the  gas  (e.g.,  hydrogen),  which  is  introduced 
under  pressure  through  a  flexible  tul)e  and  a 
reducing  valve  from  a  cylinder  attached  to  the 
drum  and  moving  with  it.  Steam  is  admitted  to 
an  outer  ca-sing  of  the  drum  through  a  passage  in 
one  of  the  trunnions  and  escapes  through  the  other 
trunnion.  The  drum  is  preferably  made  to 
rotate  nearly  a  complete  revolution  alternately  in 
opposite  directions. — C.  A.  M. 
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Oil ;   Flavouring  — 

U.S.    Pat.    1,127,545,    Feb.    9,    1915 


N^  Sulzberger,  New  York. 
~  "      '  Date    of 


appL,  Aug.  31,  1911. 

A  SMALL  addition  (3%)  of  peanut  (araohis)  oil  or 
other  oil  of  distinctive  flavour  is  added  to  cotton- 
seed oil  or  other  edible  oils  or  fats  to  obtain  a 
practically  tasteless  and  odourless  mixture. 

— C.  A.  M. 

Soap  mixture  ;    Manufacture  of .     H.   Wade, 

London.  From  A.  J.  Musselman,  Chicago, 
U.S.A.     Eng.  Pat.  18,523,  Aug.  10,  1914. 

Finely  divided  soap  (1  part)  is  intimately  mixed 
with  sawdust  (6  parts)  in  the  absence  of  heat  or 
moisture  to  obtain  a  detergent  toilet  soap. 

— C.  A.  M. 

Soap  ;     Apparatus   for    the    manufacture    of . 

P.  Krebitz,  Munich,  Germany,  Assignor  to 
Krebitz  Process  Co.  of  America,  Aurora,  111. 
U.S.  Pat.  1,120.787,  Feb.  2,  1915.  Date  of 
appl.,  Nov.   14,  1913. 

The  apparatus  comprises  a  mixing  tank  containing 
an  agitator,  a  reaction  tank  into  which  liquid  may 
be  drawn  from  the  mixing  tank,  and  a  grinding 
mill  receiving  soliil  material  excavated  from  the 
reaction  tank.  The  granulated  material  from  the 
mill  passes  to  an  elevator  which  delivers  it  into  a 
conveyor  passing  across  the  top  of  an  extraction 
tank  and  discharging  into  a  soap  kettle.  In  the 
bottom  of  the  conveyor  casing  is  a  trap  door 
through  which  material  may  be  discharged  into 
the  extraction  tank  ;  a  shoot  near  the  bottom  of 
the  latter  discharges  the  material  again  into  the 
boot  of  the  elevator. — C.  A.  JI. 

Vnsafuraied  jaily  acids  and  their  esters  ;  Process  for 

converting into  saturated  compounds.    W.  J. 

Mellersh-Jackson,  London.  From  De  Nordiske 
Fabriker  De-No-Fa  Aktieselskap.  Cliristiania. 
Eng.  Pat.  21,477,  Sept.  23,  1913. 

See  Fr.  Pat.  462,905  of  1913  ;  this  J.,  1914,  324. 

Concentration  of  wool  scouring  and  like  liquors  and 
recovery  of  grease  therefrom.  Eng.  Pat.  13,005. 
See  V. 


XIII.-PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

Lithopone.    W.  J.  O'Brien.    J.  Pliys.  Chem.,  1915, 
19,  113—144. 

Many  specimens  of  lithopone  when  used  as  a  pig- 
ment turn  grey  when  exposed  to  light  and  moisture, 
owing  to  reduction  of  the  zinc  sulphide  to  metallic 
zinc.  The  reaction  is  not  reversible,  but  the  white 
colour  is  restored  by  oxidation  of  the  metal  on 
exposure  to  air  in  the  dark.  Barium  sulphate 
is  not  a  necessary  factor  in  producing  the  darkening 
but  it  favours  the  reaction  by  adsorption  of  the 
zinc  sulphide,  causing  increased  surface  exposure. 
Salts  which  form  soluble  zinc  salts  accelerate  the 
darkening,  while  those  which  form  insoluble  zinc 
salts  retard  or  prevent  it.  In  patented  processes 
for  the  prevention  of  the  darkening,  an  insoluble 
film  is  formed  aroimd  the  particles  of  zinc  sulphide, 
and  it  is  impossible  to  make  a  lithopone  which  will 
not  darken  unless  there  is  a  protective  film  of 
some  kind.  Effective  protection  may  be  afforded 
by  the  film  of  zinc  oxide  naturally  formed  in  the 
process  of  heating  the  hthopone  to  dehydrate  the 
precipitated  zinc  sulphide.  Although  an  excessive 
proportion  of  the  oxide  depreciates  the  value  of  tlie 
pigment,  between  3  and  r,%  may  be  thus  formed 
with  considerable  advantage  as  regards  stability 
of  colour ;  quenching  the  red-hot  lithopone  in 
water  controls  the  extent  of  oxidation,  assists  the 


disintegration  of  the  pigment-mass,  and  remove* 
most  of  the  soluble  salts.  The  protective  film  of 
oxide  is  removable  by  boiling  with  concentrated 
zinc  chloride  solution  and  the  sulphide  then 
becomes  sensitive  to  light  ;  sodium  chloride  has  a 
similar  effect  in  a  minor  degree.  A  film  of  alum- 
inium oxide  precipitated  from  an  aluminium  salt 
at  the  same  time  as  the  zinc  sulphide,  has  a  pro- 
tective effect  similar  to  that  of  zinc  oxide  ;  sulphur 
also  protects  to  some  extent. — J.  F.  B. 


Linoleum  ;  Effect  of  moisture  on 


.  W.  Storp. 
Veroffentl.  Geb.  Militar-Sanitatsw.,  1914,  57 — 76. 
Chem.-Zeit..  1911,  38,  Rep.,  480. 

Water-soluble  acids  are  formed  in  linoleum  in  the 
presence  of  moisture,  their  production  being, 
checked  by  the  presence  of  acids  and  promoted  by 
bases.  Uence,  moist  linoleum,  although  originally 
containing  only  a  slight  trace  of  free  acid,  has  a 
disintegrating  action  upon  marble  slabs. — C.  A.  M. 

Patents. 

Turpentine  process.  Turpentine-retort.  J.  G.  Gard- 
ner, Assignor  to  Southern  Rosin-Turpentine  Co.,. 
Daytona,  Fla.  U.S.  Pats.  (A)  1.124.606  and  (B)- 
1.124.607,  Jan.  12,  1915.  Dates  of  appl.,  March 
20  and  April  21,  1913. 

(A)  The  finely  divided  material  is  heated  in  a 
retort  by  the  downward  injection  of  steam  until 
all  air  is  expelled,  and  the  temperature  is  then  raised 
until  the  turpentine  begins  to  separate,  when  the 
steam  is  cut  off.  Heavier  vapours  condense 
within  the  retort,  whilst  the  lighter  pure  turpentine 
vapours  are  conducted  to  an  exterior  condenser. 

(B)  The  retort  has  an  annular  head  with  an  inner 
ledge  near  the  top  provided  with  a  groove  ti> 
support  the  flanged  head  of  the  basket  in  which 
the  material  is  placed. — C.  A.  M. 

Phenol  and  formaldehyde  ;  Production  of  anhi/drot>i> 

reaction  products    of .     F.    G.    VViechmann,^ 

Assignor  to  Fenoform  Corporation,  New  York. 
U.S.  Pat.  1,126,026.  Feb.  2.  1915.  Date  of  appl., 
Nov.  28,  1913. 

A  MIXTURE  of  phenol  and  formaldehyde  is  heated 
to  a  temperature  below  that  at  which  any  consider- 
able heat  of  interaction  is  produced,  the  resulting 
liquid  anhydrous  product  is  mixed  with  a  reagent 
promoting  the  reaction,  and  the  heating  continued 
until  a  thick  anhydrous  syrup  practically  insoluble 
in  water  is  obtained.  Alternatively  the  reagent 
promoting  the  reaction  may  be  added  to  the 
original  mixture. — C.  A.  'SI. 

Fluid-tight  joints  for  shafts  and  the  like  of  agitators 
of  paint  and  the  like  dippimi  tanks.  Eng.  Pat.- 
27,111.     Seel. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Rubber  [trees']  ;  Some  notes  oh  the  inanuring  oj  ■ 


H.  H.  Smith.     The  Rubber  Industry,  London,- 
1914,  58—70. 

The  main  object  to  be  achieved  in  manuring  rubber 
is  to  develop  trees  of  large  girth,  surmounted  with 
a  vigorous  and  well-balanced  irown  of  foliage  of 
considerable  area.  l)ut  not  straggling.  The  com- 
position of  the  inaiuue  must  be  suited  to  the^ 
individual  case,  according  as  root  stunulation, 
the  encouragement  of  bark  formation,  or  invigora- 
tion  of  leaves  and  latex  is  needed.  The  necessity  in 
most  cases  of  a  liberal  application  of  lime  before 
the  other  mamu-es  is  referred  to,  and  the  composi- 
tion of  various  mixtures  which  have  been  recom- 
mended is  given.  The  following  results  were  ob- 
tained with  Manihot  Cllaziovii  trees  planted  in  5- 
plots  about  1 3  ft.  ,\  13  ft.  apart,  each  plot  including: 
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about    55    tives.     The   inaiuires   were   applied   in 
October.  1011. 


Period 

Oct.  1911 

Mamirr  |xr  a  re. 

to 

Oct.  1913. 

i^ 

1.^^' 

a 
•3:^ 

is 

H 

m 

K 

OS 

Ammonium 
phato  (20-5 

§ 

lb. 

lb. 

lb.  ' 

lb. 

lb. 

lb. 

grms. 

178 

— 

161     ■ 

62 

187 

— 

2181 

•— 

330 

161 

62 

187 

— 

177-7 

~— 

161 

62 

187 

— . 

199'6 

178 

— 

161 

62 

187 

892 

193-7 

Control 

plot   . . . 

143-2 

Hevea  latex  by  means  of  carbon  dioxide 
obtained  by  bnrnint;  obarcoal,  a  product  waa 
obtained  rciual  to  plaiitalioii  smoked  siieets,  \\  liil&t 
freer  from  tlif  impurities  wluch  impart  to  tliu  latter 
its  dark  colour.  The  process  would  not  be  easy  to 
carry  out  in  practice.  Good  results  were  obtained 
by  adding  a  dilute  solution  of  creosote  to  the  latex. 
Many  advantages  are  claimed  for  this  process. 
Coagulation  should  be  allowed  to  occur  naturally 
and  not  be  ha.stcned  by  heating  or  by  the  addition 
of  acids,  and  the  coagulum  should  not  be  sub- 
jected to  any  mechanical  working. — E.  W.  L. 

Lale.v  oj  Hevea  Braziliensis  ;    Coagulation  of  - 


-  E.  W.  L. 

Rubber  ;  Reconinieiidations  by  the  Rubber  Growers' 
Associalioii  lor  the  trealmeiit  «/  latex  and  curing  of 
.     India-lUibber  J.,  1915,  49,  292—293. 

Thk  i"econnnendations.  which  are  given  in  consider- 
able detail,  relate  to  the  precautions  to  be  observed 
in    the   collection    and    transport    to    the    factory 
of  t  he  latex  and  scrap,  and  in  its  reception,  coagula- 
tion, and  subsequent  handling  in  the  factory.     In 
collection    and    transport,    the   use    of    clean    and 
.suitably  designed  utensils,  the  avoidance  of  copper, 
and  the  need  for  rapid  transport  to  the  factory,  are 
insisted   on,   and   the   use  of  formalin  or  sodium 
sulphite   to    prevent   spontaneous    coagulation    in 
very  dry  weather  is  advocated.     The  three  grades 
which  shoubl  be  recognised  at  this  stage  are  (1) 
clean,  uncoagulated  latex  ;    (2)  lump,  coagulated 
in  the  cups  ;    (3)  rinsings  from  the  cups.     In  the 
factory    the    same    cleanliness    is    necessary  ;     all 
latex    should    Vie    bulked,    and    care    exercised    in 
straining  it.    In  preparing  pale  <i-epe  a  solution  of 
i   lb.   of  sodium   bisulphite   in   1   gallon  of  water 
bhould  be  stirred  into  40  gallons  of  undiluted  latex 
before  coagulation.    The  coagulant  consists  of  (a) 
for  crepe:    one  part  of  98 — 100%  acetic  acid  in 
20  parts  water,  one  part  of  this  solution  being  added 
to  50  parts  of  \indiluted  latex  ;    (6)  for  sheet  :    on<- 
part   of  98 — 100 "{,  acid  in  200   parts  water,   one 
part    of   the   solution   being   added  to   5   parts  of 
undiluted    latex.     In    the    subsequent    processes 
eaxc  is   necessary  to  avoid  excessive  working  of 
the  rubber  on  the  rolls,    irregularity  in  thickness 
of  sheet,  irregularity  in  smoking,   oil  streaks  from 
the  bearings  of  rolls,  dark  streaks  due  to  oxidation 
in  the  abs<-nce  of  sodium  bisulpliite,  mottling,  etc., 
due   to  slow  drying,  tackiness  due  to  exposure  of 
rubber  or  scrap  to  sunshine,  over-smoking,  and  the 
uae  of  oily  material  for  smoke-production.      The 
grading  of  the  finished  product  should  Le  according 
to  the  following  cla-ssification  :    (1)  Fine  sheet,  or 
crepe  made  from  the  free  latex.       (2)  Clean    light 
brown  crepe,  made  from  lumps  which  do  not  pass 
the    strainer,  and   skimmings.       (3)    Scrap   crepe, 
made    from    tree-scrap.       (4)    Dark  crepe,    from 
bark    shavings    and    the    lower   quality    of    s<;rap 
crepe.      Karth  rubber  and  tacky  rubber  should  be 
packed  separately.      Instructions  for  careful  pack- 
ing are  also  given.— E.  W.  L. 

Latex  of  irild  and  planlalion  Heicii ;     Observations 

and  comiKiralive  tests  of .     F.  Kipeau.     The    i 

Rubber  Industry,  London,  1914,  124—129.  | 

CoNFiRMiNO   the   view   that   the   high   quality   of   | 
Brazilian  hard  cure  Para  may  be  due  to  coagulation 
by  the  carbon  dioxide  present  in  the  smoke  em- 
ployed,  the   author    found    that,   on  coagulating    i 


and  its  bcariiuj  on  the  strength  of  rubber.  N.  W. 
Barritt.  The  Rubber  Industry,  London,  191  J, 
130—136.      (.See  also  this  J.,  1914,  289.) 

Experiments  were  maile  to  ascertain  whether 
the  influence  of  the  conditions  of  coagulation  on 
the  properties  of  the  protein  constituent  of  the 
latex  may  extend,  through  the  protein,  to  those  of 
the  vulcanised  rubber.  Nine  samples  of  rubber 
were  prepared,  in  the  coagulation  of  which  the 
concentration  of  salt  (sodium  sulphate)  and  acid 
(acetic)  varied  in  the  coagulating  latex  from 
-V/l  to  A722,  and  from  ^^5  to  iV/240  respec- 
tively. Considerable  differences  of  breaking  strain 
were  shown  by  the  vulcanised  .samples,  but  no 
general  tendency  could  be  deduced  from  the 
results.— E.  W.  L. 

Rubber  exports  from  the  Amazon  basin    in   1914. 
Board  of  Trade  J.,  Feb.  25,  1915. 

The  exports  of  rubber  from  ParA,  Manaos,  Iquito.s, 
and  Ita-Coatiara,  ;•;,;  Par;*,  durmg  1914  were 
as  follows  in  metric  tons  : — 


Grade. 

To  Europe. 

To  U.S..\. 

Total. 

Fine 

8875 

nil 

1443 
4475 

9791 
1646 
5504 
4378 

18,666 

Coarse 

6947 

37,223 


Patent. 

Vulcanisation  of  rubber  and  production  of  vuleanised- 
rubber  products.  F.  Hofmann  and  K.  Gottlob, 
Klberfeld.  (icrmany.  Assignors  to  Synthetic 
Patents  Co.,  New  York,  U.S.  Pat.  1,126,4(59, 
Jan.  20,  1915.     Date  of  appl.,  Oct.  16,  1913. 

.See  Eng.  Pat.  11,530  of  1913  ;  this  J.,  1913,  1078. 
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Chestnut  wood  ;  The  tannin  of .   L.  Bernardini. 

Annali  R.  Scuola  Sup.  Agric,  Portici,  1913,  IL 
Annali  Chim.  Appl.,  1915,  1,  73—74. 

Thk  tannin  content  of  chestnut  wood  increases 
with  the  age  of  the  tree  and  diminishes  gradually 
from  the  base  of  the  tree  up^  ards.  In  trees  of  the 
same  age  the  tannin  content  of  wood  from  dilTerent 
parts  does  not  differ  much.  The  bark  is  particu- 
larly rich  in  tannin,  and  the  tannin-content  is 
higher  in  spring  than  in  winter,  a  difTerence  not 
observed  in  the  case  of  the  wood. — A.  S. 


ig  extract.    R.  Rieder.    Ledertechn.  Ruud- 
I,  1914,  345—350.   J.  Amer.  Leather  Chem. 
Assoc,  1015,  10,  107— lOS. 

An.\i.y.ses  of  pine  twigs  show  from  4-37  %  to  7-03  "i 
tannin,    and   from    4-08%    to   4-59%   sugar.     An 


Pine-twig  extract, 
schau  ""'■  '' 
Assoc 
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extract  of  the  twigs  would  be  unsuitable  for  use 
■alone,  but  in  combination  with  quebracho  extract 
■or  otlier  extract  with  a  low  non-tannin  content,  it 
^vould  give  good  results.  Large  quantities  of 
extract  could  be  produced  from  the  annual  waste 
from  the  German  pine  timber  harvest. — F.  C.  T. 


Triaceiin ;    Tanning  power  of  - 


.     P.    Falciola. 
Annali  Chim".  Appl.,  1915,  1,  32—36. 

Experiments  on  the  laboratory  scale  and  on  a 
small  working  scale  showed  that  triacctin  dis- 
solved in  or  emulsified  with  water,  or  dissolved  in 
aqueous  alcohol  or  alcohol,  is  capable  of  tanning 
calf,  lamb,  and  sheep  skins,  giving  a  soft,  light- 
coloured  leather  resistant  to  cold  water,  but,  like 
aluin-tanned  leather,  not  resistant  to  hot  water. 
Tanning  proceeds  rapidly,  the  greater  part  of  the 
triacetin  absorbed  being  taken  up  in  the  first  few 
hours.  For  example,  using  500  grms.  of  triacetin 
and  5  kilos,  of  water,  3  kilos,  of  skin  was  tanned 
in  4  hours.  The  egg  yolk  in  the  mixtures  com- 
monly employed  for  alum  tannage  may  be  replaced 
by  triacetin  (1-5%  of  the  weight  of  the  skins). 

— A.  S. 

Glue  ;  A  study  of  various  f^sts  upon ,  particu- 
larly the  tensile  strength.  A.  H.  Gill.  J.  Ind.  Eng. 
Chem.,  1915,  7,  102—106. 

TiiE  viscosity  and  tensUe  strength  of  glue  and  the 
results  obtained  by  the  jelly  test  (Lipowitz)  bear 
no  relation  to  one  another.  Residts  of  deter- 
minations of  tensUe  strength  show  a  variation  of 
10  ^0  =  minute  details  for  the  preparation  of  the 
glue  solution  and  wood  surfaces,  and  for  applying 
the  glue  solution  are  given,  and  a  machine  for 
holding  the  joint  under  pressure  during  drying  is 
described  and  illustrated.  More  concordant  results 
are  obtained  by  soaking  absorbent  paper  in  the 
glue  solution  and  measuring  the  increase  of 
bursting  strength  (in  a  Midlen  paper  tester)  of  the 
treated  over  the  untreated  paper  (compare  Setter- 
berg,  this  J.,  1899,  55)  ;  the  results  are  not  com- 
parable with  the  tensile  strengths  but  are  useful 
as  a  basis  for  grading  different  specimens  according 
to  quaUty.  (See  also  Trotman  and  Hacktord,  and 
Watson  ;  this  X,  1904,  1072,  1189.)— A.  S. 

Analysis  of  lactic  acid.    Faust.    See  VII. 
Patent. 

Hides  ;  Composition  for  and  process  of  treating . 

J.  H.  Yocum,  East  Orange,  U.S.A.  Eng.  Pat. 
8837,  AprU  7,  1914.  Under  Int.  Conv.,  AprU  17, 
1913. 

See  Fr.  Pat.  470,774  of  1914  ;  this  J.,  1915,  190. 


XVI.— SOILS ;  FERTILISERS. 

American   soils ;    Inorganic   composition    of  some 

important .     W.   O.   Robinson.     U.S.   Dept. 

Agric,  Bureau  of  Soils,  Bull.  No.  122,  Aug.  24, 
1914.  27  pages. 

Soils  of  various  textures  and  degrees  of  fertility, 
selected  from  important  agricultural  types  and 
from  different  districts,  were  analysed,  especially 
for  the  presence  of  the  rarer  elements.  Rare 
earths  (001—008%),  Cr  (trace  to  0025%), 
V  (001— 008%),  Zr  (0  003— 008%),  Ba  (0004— 
0-360%),  Sr  (001— 011%),  Li  (traces)  and  Rb 
(0001 — 001  %)  were  found  in  all  the  soils  examined. 
The  existence  of  tourmahne  in  18  soils  and  of 
micas  in  24  soils,  indicated  the  presence  of  boron 
and  fluorine  respectively.  Molybdenum  was  de- 
tected in  two  soUs,  and  caesium  only  in  one.  The 
presence  and  amount  of  copper,  nickel,  and  cobalt 


could  not  be  gauged  with  accuracy,  owing  to 
possible  contamination  from  the  analytical  utensUs. 
SiUca,  phosphorus,  and  manganese  are  more 
plentiful  in  the  surface  sod,  aluminium,  iron,  and, 
generally,  titanium  in  the  subsoil.  The  average 
sulphur  content  was  equivalent  to  013%  SOj. 
The  mineralogical  examination  confirmed  the 
conclusion  that  the  more  important  rock-forming 
minerals  were  everywhere  present ;  potassium 
minerals  were  particidarly  abundant,  the  amount 
present  ranging  from  43  to  2000  tons  per  acre- 
yard.— E.  H.  T. 

Aldehydes    [salicyl-aldehyde]    in    soils ;    Harmful 

effects  of .    O.  Schreiner  and  J.  J.  Skinner. 

U.S.  Dept.  Agric,  Bureau  of  Soils,  Bull.  No.  108, 
Aug.  5,  1914.    26  pages. 

Experiments  with  chemically  prepared  salicyl- 
aldehyde  on  wheat,  corn  (maize),  rice,  etc.,  grown 
in  water-  and  pot-cultures,  with  and  without  the 
addition  of  nutrients,  gave  results  confirming  those 
obtained  with  aldehydes  isolated  from  the  soil 
(see  this  J.,  1914,  975).  The  aldehyde  was  used  in 
quantities  varying  from  10  to  200  parts  per 
million,  and  the  toxic  effects  increased  progres- 
sively with  the  quantity  used.  There  was  a 
marked  diminution  in  the  amounts  of  nitrogen, 
potash,  and,  to  a  lesser  extent,  of  phosphoric  acid, 
absorbed  by  the  plants  when  the  aldehyde  was 
present.  Calcium  carbonate  diminished  the  toxic 
action  on  the  roots  but  not  on  other  parts  of  the 
plant.  Salicyl-aldehyde  greatly  diminishes  the 
yield  of  crops  in  the  field  ;  it  persists  for  months, 
but  increased  soil-oxidation  would  probably  pre- 
vent its  formation  or  accumulation. — E.  H.  T. 

Humus ;     Formation    and    decomposition    of 

and  its  influence  on  nitrogen  assimilation.  F. 
Lohnis  and  H.  H.  Green.  Zentralbl.  Bakt.,  1914, 
[II.],  40,  52.  Chem.-Zeit.,  1914,  38,  Rep.,  589. 
Of  a  number  of  materials  mixed  with  sand,  stable 
manure  was  most  rapidly  converted  into  humus, 
followed  in  the  order  given  by  green  manure 
and  straw  ;  sugar  and  turf  were  only  very  slightly 
attacked.  Semi-anaerobic  conditions  were  the 
most  favourable.  With  free  access  of  air  a  con- 
siderable amount  of  the  nitrogen  of  stable  and 
green  manure  was  nitrified  and  much  free  ammonia 
escaped.  On  treating  the  humus  with  caustic 
soda  solution  and  hydrochloric  acid,  most  nitrate 
was  obtained  from  green  manure  humus  and  from 
the  humus  of  stable  manure  formed  with  free 
access  of  air,  whilst  the  humus  of  stable  manure 
produced  under  anaerobic  conditions  contained 
considerably  less.  The  humus  from  straw  had  the 
same  inhibiting  effect  on  nitrification  as  the 
undecomposed  straw.  The  fixation  of  nitrogen  by 
azotobacter  in  mannitol  solution  was  favourably 
influenced  by  the  addition  of  small  amounts  of 
humus,  particularly  stable  dung  humus,  probably 
as  a  result  of  the  improved  nutrient  medium  thus 
produced. — T.  C. 

Fish-icaste  of  the  Pacific   coast    (U.S.A.);    Utilisa- 
tion of  the for  the  manufacture  of  fertiliser. 

J.  W.  Turrentine.  U.S.  Dept.  Agric,  Bureau  of 
Soils,  BuU.  No.  150,  Jan.  23,  1915.  71  pages. 
(See  also  this  J.,  1914,  270.) 

The  salmon-packing  industry  is  mainly  con- 
ducted in  tlie  districts  around  Columbia  River 
and  Puget  Sound,  also  in  S.E.  and  W.  Alaska. 
The  waste  produced  is  from  25  to  50%  of  the 
original  weight  of  the  fish,  and  for  1913  amounted 
to  120,000  tons  valued  at  al)Out  £375,000  in  the 
United  States  and  20,000  tons,  value  £63,000,  in 
British  Columbia.  The  fresh  material  is  quite 
clean  and  inoffensive.  Alaskan  samples  gave  : 
H^O  64-6,  N  302,  PjO^  1-59,  and  oil  10-43%; 
or  when  drj-,  N  8-65,  P^O;  4-44,  and  oil  28-74% 
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respectively.  The  oil  is  concentrated  in  the  head 
ana  the  nitrofion  in  the  roc  of  the  iish.  The  cal- 
culated viilue  of  the  dry,  raw  wa-ste  is  nl)Out  £i 
Eer  ton,  of  which  about  thrce-ciuarters  is  recovered 
y  the  present  methods  of  manufacture.  The 
treatment  consists  in  cookiiifj;  witli  steam  in 
upright  vertical  cvlinders,  liydraulic  pressinj;  of  the 
hot  nuiss  into  liard  cakes,  and  steam-drying. 
The  101:5  output  was  1(J80  tons  of  dried  scrap 
and  2Sli,000  gallons  of  oil,  from  five  working  plants. 
Treated  waste  contained  11  jO  4 — .'),  N  7  J — it  J. 
I'.Oj  51 — 12,  and  oil  S — 20";,.  In  addition  t-o  its 
use  as  a  fertiliser,  it  woidd  be  suitable  for  cattle 
and  poidtry  feed,  tilue  prepared  from  it  is 
inferior,  hut  the  oil  fetches  ISO  cents  (Is.  ikl.)  a 
gallon.  Detailed  suggestions  are  given  for  treat- 
ment on  a  very  large  scale,  and  it  is  recommended 
that  during  the  "  off  "  sejison,  the  factories  should 
be  used  for  treating  the  giant  "  kelps  "  which 
abound  on  the  I'acilic  coast,  and  of  which  some 
are  rich  in  fertilising  constituents.  A  mixture  of 
fish-scrap  and  treated  kelp  would  make  a  v.aluable 
compound  manure.  Small  quantities  of  scrap  are 
produced  from  licrrings,  tunsx-s,  and  whales,  and 
much  waste  is  discarded  in  the  haUibut  fisheries. 

— E.  H.  T. 

Nitrogen  oj  "  processetl  "  fertilisers.    E.  C.  I>athrop. 

U.S.  Dept.  Agric.  Bureau  of  Soils,  Bull,  No.  158, 

Nov.  10.  1911.  21  pages. 
The  fertiliser  investigated  was  of  the  "  liase  goods  " 
type,  manufactured  by  the  action  of  sulphuric  acid 
upon  nitrogenous  organic  trade  wastes  mixed  with 
mineral  phosphate.  The  nitrogen  was  mainly 
in    the    form    of    primary    protein    decomposition 

f)roducts,  showing  that  the  original  protein  had 
)een  almost  completely  hydrolysed.  The  following 
nitrogen  compounds  were  isolated  :  lysine,  histi- 
dine,  arginine,  leucine,  tyrosine,  two  purine 
bases,  guanine,  hypoxanthine,  and  a  proteose-like 
substance  composed  of  acid  amide  radicles  and 
monamino-  and  diamino-acid  radicles.  Most  of 
these  compounds  have  already  been  shown  to  be 
available  and  beneficial  to  plant  life.  The  con- 
clusion is  drawn  that  the  water-soluble  nitrogen 
of  the  fertiliser  had  an  availability  equal  to,  it  not 
greater  than,  that  of  the  nitrogen  of  dried  blood. 
The  availability  of  the  nitrogen  in  such  "  pro- 
cessed "  fertilisers  is  conditioned  by  the  extent  to 
which  the  original  protein  compounds  have  under- 
gone hydrolvsis  in  the  course  of  manufacture. 

— E.  II.  T. 

Acid  phosphate  [superphosphate]  i    Manufacture  of 

.     W.   II.   Waggaman.      U.S.   Dept.  Agric, 

Bureau  of  Soils,  Bull.  No.  144,  Dec.  24,  1914. 
28  pages. 
In  the  United  States,  superphosphate  is  made  from 
the  amorphous  phospliates  found  in  enormous 
quantities  in  Florida,  Tennessee,  Utah,  Idaho, 
Wyoming,  and  .Montana  ;  smaller  quantities 
come  from  South  Carolina,  Arkansas,  and  Ken- 
tucky. Roller  mills  having  a  capacity  of  10 — 12 
tons  per  hour  are  used  for  cnishing  the  rock  so  that 
80 — 90  °„  will  pass  through  a  00-mesli  sieve  ; 
less  soluble  phosphates  are  ground  so  that  80 — 85% 
passes  through  an  80-mesh  sieve.  The  fine  material 
IS  mixed  with  about  its  own  weight  of  sulphuric 
acid  of  50° — 55"  B.  (sp.  gr.  1-515 — l-59t))  in  a 
cast-iron  revolving  pan  4 — 8  ft.  in  diameter  and 
1 — 2  ft.  deep,  fitted  with  a  stirring  device,  and 
after  2 — 5  minutes  the  product  is  discharged 
cither  into  a  "  den  "  (a  closed  brick-lined  chamber 
holding  50 — 300  tons)  or  conveyed  to  an  open 
"  dump."  In  the  "  den  "  system  the  reactions 
are  complete  in  24 — 36  hours,  and  the  super- 
phosphate is  obtained  in  a  dry,  porous  state, 
practically  ready  for  shipment.  In  the  "  open 
dump  "  method,  automatic  dump  cars  carry  the 
produ<t  either  direct  to  the  storage  shed,  where 
open  piles  are  formed,  or  into  a  partly  open  bin. 


from  which  after  8 — 10  days  standing,  it  is  taken 
up  by  elevators  and  put  on  the  storage  pile.  At 
least  a  month  must  then  elapse  before  it  lan  be 
shipped.  \\'hen  carefidly  made,  especially  by  the 
"  den  "  method,  supcrphospliato  sclilom  requires 
any  subsequent  drying,  but  if,  owing  to  faulty 
manufacture,  it  is  sticky  or  wet,  small  amounts 
of  phosphate  rock,  limestone,  ground  peat,  or 
calcmed  gypsum  are  added  ;  drying  by  hot  air 
imder  pressure  is  not  practised.  Storage'  for  long 
periods  in  large  piles  may  cause  "  reversion," 
I.e.,  formation  of  phosphate  insoluble  in  water. 
It  is  usually  necessary  to  disintegrate  the  fertiliser 
before  transporting.  Material  of  good  quality  is 
thrown  with  shovels  on  to  inclined  sieves,  but 
inferior  material  has  to  be  treated  in  a  disintegrat- 
ing machine.  The  cost  of  production  of  super- 
phosphate containing  10%  citrate-soluble  I'jO-  is 
given  as  $0.75 — 8  (28 — 3;5s.)  per  ton  for  inland 
towns  ;  near  the  coast  it  is  .$0.20 — 7.50  (2() — 31s.) 
exclusive  of  office  expenses.  Double  sujier- 
phosphate  is  made  in  S.  Carolina  where  low-grade 
phosphate  is  mined,  the  phosphate  rock  being 
decomposed  into  phosphoric  acid  and  calcium 
sulphate  by  means  of  dilute  sulphuric  acid  (10^  B., 
sp.  gr.  1121),  the  mixture  filter-pressed,  the 
phosphoric  acid  solution  concentrated  to  50' — 58"  B. 
(sp.  gr.  1015 — 1-653),  and  then  used  to  convert 
a  further  quantity  of  phosphate  rock  into  mono- 
calcium  phosphate   (double  superphosphate). 

E.  H.  T. 


Basic  slag ;     Comparative  analyses  of 


by  the 


methods  of  Lorenz,  Naumann,  andPopp.  W.  HoUe. 
Chem.-Zeit..  1914,  38,  1083. 

Analyses  of  20  samples  of  basic  slag  showed  that 
Naumann's  method  yields  results  which  are  on  an 
average  0-21%  higher  than  those  found  by  the 
Lorenz  method  (see  this  ,1.,  1912,  259)  ;  I'opp's 
method  (this  J.,  1912,  831)  also  yielded  results 
higher  (by  0-24  %,)  than  those  of  the  Lorenz  method. 
When  applied  to  pure  sodium  phosphate,  the  same 
differences  were  found  in  the  results  obtained 
by  the  three  methods  ;  the  Lorenz  method  gave 
the  quantity  of  P2O6  required  by  theory  (see  also 
this  J.,  1914,  1101).— W.  P.  S. 

Fertiliser  value  of  citric-soluble  phosphoric  acid  and 

potash  [from  felspar,  etc.];  Production  and . 

W.  II.  Waggaman.  U.S.  Dept.  Agric,  Bureau 
of  Soils,  Bull.  No.  143,  Nov.  13,  1914.     12  pages. 

Existing  methods  of  making  fertilisers  from 
felspar  and  phosphatic  minerals  by  fusion  with 
other  materials,  either  involve  the  loss  of  much 
potassium  l>y  volatilisation,  or  are  economically 
unsound  owing  to  the  cost  of  maintaining  the 
high  temperatures  necessary  :  moreover,  but  a 
small  fraction  of  the  valuable  constituents  is 
obtained  in  ,a  form  soluble  in  2%  citric  acid. 
In  the  method  here  described,  which  has  l)een 
worked  out  in  the  laboratory,  small  amounts  of 
iron  oxide  (hematite)  and  manganese  dioxide 
are  added  to  the  mixed  minerals,  in  order  to  lower 
the  melting  point  and  to  promote  fluidity.  The 
best  product  was  obtained  by  heating  at  about 
1400°  C.  for  40  minutes.  It  contained  7-21  "„ 
I'jOj,  and  6-48 °„  KjO,  all  of  which  was  soluble  in 
2  %  citric  acid,  and  fairly  soluble  in  water  saturated 
with  carbon  dioxide.  I'ot  tests  on  wheat  seedlings 
in  typical  soils  demonstrated  its  fertilising  value  ; 
though  the  effects  were,  of  course,  inferior  to  those 
produced  bv  superphosphate  and  potassium 
sulphate.— E".  H.  T. 

Nitrogen  ;    Direct  assimilation  of  atmospheric 

by  plants.  E.  .Mameli  and  (i.  I'oUacci.  Atti  Istit. 
Boten.  Univ.  di  I'avia,  1914,  14,  156—257. 
Annali  Chim.  Appl..  1015,  1,  67—69. 

Extensive  experiments  have  shown  that  the 
property  of   assimilating  atmospheric  nitrogen  is 
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not  restricted  to  a  particular  class  of  plants,  but 
is  exhibited  generally  by  all  kinds  of  chlorophyll- 
containing  plants  ranging  from  phaneorogams  to 
algae.  The  plants  were  grown  in  sterilised  nutrient 
media  free  from  nitrogen  compounds,  and  the 
amount  of  nitrogen  combined  was  determined  by 
analysis  of  the  plants  and,  in  some  cases,  by 
analysis  of  the  residual  air.  Azolla  caroUniana 
and  Salviriia  natans  were  found  to  be  specially 
active  in  assimilating  free  nitrogen.  It  is  suggested 
that  the  nitrogen  combines  directly  with  hydrogen 
in  the  chlorophyll-containing  cells  under  the 
influence  of  an  enzyme  or  a  catalyst  jiresent 
therein. — -A.  S. 


Manganese  ;   Influence  oj  - 


■  upon  [the  nitrifi/ing'] 


bacteria  of  Ie(/inninoHS  pla)its.  M.  D.  Olaru. 
Comptes  rend'.,  1915.  160,  280—283.  (See  also 
this  J.,  1914,  560.) 

Nitrifying  bacteria  from  the  root  nodules  of 
leguminous  plants  were  cultivated  in  a  sterilised 
broth  prepared  from  haricot  beans  with  the 
addition  of  2%  of  sucrose.  To  100  c.c.  of  this 
medium,  from  001 — 10  mgrm.  manganese  sulphate 
was  added,  and  after  keephig  at  19'  C.  for  48 
hours,  the  gain  of  nitrogen  was  determined.  The 
maximum  increase,  75-5%,  was  obtained  when 
0-5  mgrm.  manganese  was  added,  the  control 
showing  a  gain  of  3-5%.  Other  experiments  with 
a  slightly  weaker  broth,  containing  less  initial 
nitrogen,  and  extending  over  50  and  114  days, 
showed  that  the  optimum  quantity  of  manganese 
was  2-0  mgrm.  in  each  case,  and  the  percentage 
gains  of  nitrogen  38-4  and  31-2  respectivelv  ; 
the  controls  gave  8-8  and  5-6%. — E.  H.  T. 


-  on    plant    groiclh.        T. 

Landw.  Versuchsstat., 

Chem.-Zeit.,    1914,    38, 


Sulphur;      Action    oj 

Pfeiffer  and  E.  Blanck. 

1914,    83,    359—383. 

Rep.,  500. 

Sulphur  neither  increases  plant  growth  nor 
enables  the  nitrogen  in  the  soil  to  be  utihsed  more 
fully.  On  the  contrary,  a  very  small,  insignificant, 
injurious  effect  was  observed. — T.  C. 


Badioactive  substances  ;    Use  of  - 


as  fertilisers. 


Patents. 

Phosphate  rocks  ;  Process  for  rendering  available  the 

phosphoric  acid  in .   A.  H.  Cowles,  Assignor 

to  The  Electric  Smelting  and  Aluminium  Co., 
Sewaren,  N.J.  U.S.  Pat.  1,126,408,  Jan.  26, 
1915.    Date  of  appl.,  Dec.  24,  1912. 

A  MIXTURE  of  potash  felspar  and  calcium  phosphate 
rock  (preferably  in  proportion  to  contain  2  mols. 
CaO  to  1  mol.  SiOj)  is  heated  to  at  least  a  sintering 
temperature  and  the  product  treated  with  solvents, 
such  as  sulphiu'ic  a^^id,  which  do  not  produce 
insoluble  phosphates  or  aluminates. — F.  Sodn. 

Ammoniated  acid  jyhosphafe  [superphosphate]  and 
process  of  tnaking  same.  T.  L.  Willson  and 
M.  M.  Half,  Ottawa,  Assignors  to  Southern 
Investment  Co.  of  Canada,  Ltd.,  Montreal.  U.S. 
Pat.  1,127,840,  Feb.  9,  1915.  Date  of  appl., 
June  23,  1913. 

Acid  phosphate  is  dried,  preferably  so  as  to 
contain  6 — 7%  of  moisture,  and  treated  with 
ammonia  gas  to  yield  a  product  substantially  free 
from  insoluble  phosphate. — F.  Sodn. 
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W.  H.  Ross.  U.S.  Dept.  Agric,  Bureau  of  Soils, 
Bull.  No.  149,  Dec.  11,  1914.  14  pages. 
Although  useful  results  may  be  obtained  with 
radioactive  substances  in  botanical  research,  and 
possibly  also  in  greenliouse  practice,  the  utilisation 
of  radioactive  materials  in  general  farm  work  is 
economically  out  of  the  question.  To  double  the 
amount  of  radium  in  an  acre-foot  of  average  soil 
would  require  0-75  ton  of  carnotite,  containing  2  % 
UjOg  and  costing  $80  (about  £10  10s.)  per  ton 
The  so-called  "  radioactive  manures "  are  pre- 
pared from  the  residues  left  after  the  extraction  of 
the  radioactive  elements  from  the  ore,  and  the 
quantity  usually  recommended  for  application 
contains  only  about  1%  of  the  amount  of  radium 
normally  present  in  an  acre-foot  of  the  soil.  The 
radioactivity  cannot  be  intensified  by  mixing  with 
farmyard  or  other  manures,  because  this  property 
is  independent  of  the  surrounding  medium  and  of 
the  state  of  combination  of  the  radioactive  element. 
Much  of  the  research  work  on  tliis  subject  has  been 
inexact,  and  the  conclusions  drawn  from  it 
erroneous  and  conflicting.  Evidence  is  adduced  to 
show  that  the  action  of  uranium  ore  on  plant  lite 
is  dxie  to  its  chemical  and  not  to  its  radioactive 
properties. — E.  H.  T. 

Notes  mi  the  manuring  of  rubber  trees.    Smith.    See 
XIV. 

Influences  affecting   the   protein   content   of  tvhcat. 
Shaw.   See  XIXa. 


Sugar    beet;    Cultivation    of in    Norfolk    and 

Suffolk.  C.  S.  Orwin  and  J.  Orr.  J.  Board  Agric, 
1915,  21,  969—987. 

From  figures  collected  by  the  authors,  it  appears 
that  the  average  yield  of  roots  (washed)  which  has 
been  obtained  in  Norfolk  and  SulTolk  is  12  tons 
per  acre,  and  that  the  total  average  cost  of  growing 
(including  cultivation,  seed,  manure,  rent,  and 
rates)  is  £9  7s.  8d.  per  acre.  It  may  be  assxm^ed 
that  for  three  or  four  years  the  price  of  sugar  will 
be  high  owing  to  the  disorganisation  of  the 
industry  in  Germany,  France,  and  Belgium,  and  if 
the  price  of  beet  be  taken  as  25s.  per  ton  f.o.r., 
as  it  was  in  1914,  a  crop  of  12  tons  will  give  the 
farmer  a  return  of  £15  and  a  profit  of  £5  12s.  4d. 
per  acre,  less  the  cost  of  placing  the  crop  on  rail. 
So  far,  therefore,  as  the  unmediate  future  is 
concerned  there  is  the  prospect  of  farmers  being 
able  to  start  the  industry  on  a  sound  and  remuner- 
ative basis.  The  scarcity  of  sugar  resulting  from 
the  war  will,  however,  probably  cease  in  a  few 
years,  and  with  the  increase  in  supply  the  price  of 
beet  will  fall.  It  is  necessary  to  consider  the 
possible  effect  of  such  a  contingency  on  the  position 
of  farmers  who  may  have  devoted  a  part  of  their 
rotation  to  beet  growing,  but  during  three  or  four 
years  of  high  prices  farmers  would  gain  experience 
which  should  enable  them  to  reduce  the  cost  of 
growing  and  to  secure  a  somewhat  heavier  and 
steadier  yield.  They  will  then  be  in  the  position 
in  wliich  they  are  to-day  as  producers  of  corn,  wool, 
and  other  commodities,  in  competition  with  other 
countries,  and  there  seems  to  be  no  reason  why 
they  should  not  hold  their  own.  The  authors 
express  the  opinion  that  while  the  production  of 
sugar  in  England  in  relation  to  the  total  amount 
consumed  might  not  be  very  large,  Vet,  as  in  the 
case  of  wheat,  it  is  in  the  interests  of  the  con- 
sumer that  there  should  be  as  many  sources  of 
supply  as  possible.  It  is  unnecessary  to  anticipat* 
the  actual  circumstances  in  which  a  scarcity  might 
arise,  but  it  is  well  to  recognise  that  scarcity  from 
various  causes  is  not  beyond  the  bounds  ^of 
possibility. — J.  P.  O. 

Sugar  and  the  war.    E.  R.  Davson.    J.  Rov.  Soc. 
Arts,  1915,   63,  262—271. 

During  1913  the  sugar  imported  into  England 
from  Germany  and  Austria  amounted  to  894,150 
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«nil  ;tL»4,000  tons  respiTtiv.-ly.  a  total  of  1,218,150 
tons,  or  about  00°,,  of  tlio  total  ([uantity  imported  ; 
anil  it  is  calculated  that  for  the  production  of  this 
•amount  700,000  acres  demanding;  the  employment 
of  ;t.">0.OIHl  men  wei-e  reciuired.  As  a  nutans  of 
encouraging  the  Riiiwtli  of  snuai- within  the  Kmpire, 
the  author  reconuuends  (iovernment  support  for  a 
sulTicient  number  of  yeai-s  along  the  followinc; 
lines:  (1)  the  excise  on  home-gi-own  beet  sugar 
shoulil  still  renjain  unimposed  ;  (2)  a  sulliciently 
large  sum  of  money,  say  £2;')0,000,  should  be 
guaranteed  for  the  establishment  of  a  large  factory 
and  for  t  he  socurit  y  of  f armei's  raising  t  he  necessai'V 
t|uantity  of  roots,  private  capital  thus  being 
encouraged  for  the  erei-tion  of  other  works  when 
the  anticipated  success  is  ensured  :  and  (3)  the 
duty  on  sugar  grown  in  the  British  Colonies  entering 
the  home  market  should  be  withdrawn.  In  the 
discu.ssion,  (".  S.  Parker  stated  tliat  there  was  no 
Jintipathy  on  the  part  of  British  Colonial  sugar 
inanufactnrers  towards  the  production  of  beet  sugar 
in  England,  the  belief  prevailing  that  there  would 
l>o  scope  for  both  branches  of  the  industry.  J.  J. 
Kastick  expressed  the  opinion  that  the  increase  of 
the  area  from  which  sugar  might  be  produced  in  the 
British  (,\ilonies  and  at  home,  ^^■ith  the  aid  of  the 
scheme  proposed  by  the  author,  would  have  the 
effect  of  lowering  the  price. — J.  P.  O. 

Stujar    cane;     Deierioralion    of- .     IT.    Pellet. 

Intern.  Sugar  J.,   191."),   17,  SO — 88. 


When  cut  cane  is  exposed  to  the  air,  the  loss  of 
weight  is  dependent  upon  the  si/.e  and  straightness 
■of  tY»e  stalks,  the  density  of  the  heap,  the  tempera- 
ture and  the  movement  of  the  atmosphere,  but 
it  is  not  always  proportional  to  the  degree  of 
•deterioration.  The  deterioration  depends  largely 
upon  the  kind  of  cane;  while  one  variety  may 
hardly  deteriorate  at  all  on  exposiu'e,  another 
may  show^  a  decrease  in  piu'ity  of  o° — 7°,  the  loss 
of  weight  in  both  cases  being  about  the  same. 
In  selectmg  a  suitable  kind  of  cane  for  propagation, 
it  is  necessary  to  ascertain  not  only  the  yieUl  per 
-acre  and  the  sucrose  content  and  purity  of  the 
juice,  but  also  the  keeping  quality  after  cutting. 

—J.  P.  O. 


Reducing  sugars;    Detirminaiion   of in  cane 

molasses.  ,T.  A.  Verret.  Intern.  .Sugar  J.,  1915, 
17,  85—80. 
The  results  obtained  by  >Iunson  and  Walker's 
gravimetric  method  of  determining  reducing  sugars 
(J.  Amer.  Chem.  Soc,  1900,  063;  this  J.,  1900,056) 
^re  too  high  if  the  cuprous  oxide  be  weighed  as  such, 
but  are  more  accurate  when  the  cuprous  oxide  is 
oxidised  to  cupric  oxide.  As  a  result  of  a  number 
of  comparative  experiments  carried  out  l)y  a  com- 
mittee of  the  Hawaiian  Chemists'  Association, 
Peters'  modification  of  the  iodide  process  (J.  Amer. 
Chem.  Soc,  1912,  34,  122)  is  recommended,  in 
which  the  cuprous  oxide  obtained  by  the  Munsou 
and  Walker  method  is  dissolved  in  nitric  acid,  the 
lower  oxides  of  nitrogen  removed  by  boiling  with 
talcum  powder,  and  the  copper  in  the  solution 
determined  vohmietrically,  after  the  addition  of 
potassium  iodide,  by  titrating  with  standard  thio- 
-sulphate  solution. — J.  P.  O. 

Patents. 

Sugar    juice    and    similar    liquids  ;      Method    and 

apjiaralus  for  separatimi  impurilii's  from  raw . 

C.  D.   van  Kaalten,   (Jempolkrep,  Java.     Kng. 
Pat.  30,099,  Dec.  31,  1913. 

The  impure  juice  is  fed  on  to  an  oscillating  sieve, 
in  the  form  of  a  horizontal  trough,  to  which  simul- 
"taneously  a  vertical  and  horizontal  oscillating 
motion  is  imparted,  after  the  principle  of  an 
oscillating  conveyor,  so  that  the  solid  impurities 
travel  over  the  separating  surface,  while  the 
■clear  liqvud  passes  through. — J.  F.  B. 


Evaporation  and  concentration  processes,  as    in  the 

manulacture  of  sugar  ;  A pparatus  for  zise  in  . 

().  Siiderlund,  T.  Boberg,  and  Techno-Chemical 
Laboratories,  Ltd.,  London.  Kng.  Pat.  3450, 
Feb.  10,  191L 

I.^f  working  evaporating  plant  ot  the  typo  described 
in  Eng.  I'ats.  12,102  and  22,070  of  1911  (this  J., 
1912,  971  ;  1913,  183),  in  which  evaporation  is 
maintained  by  compressing  t  ho  vapour  of  the  licpiid, 
the  power  required  for  driving  the  compressors 
is  derived  from  a  steam  turbine,  tlie  exhaust  steam 
from  which  is  utilised  for  supplying  the  steam 
requiremoids  of  all  the  other  portions  ot  the 
installation. — J.  F.  B. 

Golden  syrup,  invert  sugars.  a]id  glucose  ;    Manu- 

iaclurc    ot .     J.    J.,    J.    C.    N.,    and    A.    (i. 

Eastick,  ix)ndon.     Eng.  Pat.  5900,  Jlar.  9,  1914. 

iNNTiKT  sugar  and  starch  glucose  are  decolorised 
by  adding  decolorising  carbon  to  the  acid  liquid 
during  the  process  of  inversion,  and  agitating  the 
liquid  in  presence  of  the  carbon,  preferably  by 
means  of  a  current  of  air  or  f)xygen.  The  carbon 
is  separated  by  filtration  and  may  be  revivified, 
and  the  decolorised  filtrate  is  neutralised. — J.F.B. 

Crystallising  process  for  after-product  massecuites. 
L.  Hirt.     Ger.  Pat.  275,120,  Jan.  4,  1912. 

The;  massecuite  when  leaving  the  concentrating 
apparatus,  or  entering  the  crystallising  vessel, 
or  at  some  intermediate  point,  is  mixed  with  a 
quantity  of  a  diluting  liquid  sufficient  to  com- 
pensate the  supersaturation  of  the  syrup  at  the 
crystallising  temperature. — A.  S. 

Massecuite  ;    Apparatus  for  producing  a  vigorous 

circulation  of  the  liquid,  especially in  vacuum 

evaporators  or  the  like.  E.  Lehne.  Ger.  Pat. 
278.587.  July  0,   1913. 

The  vapours  from  the 
evaporating  cham- 
ber, a,  pass  into  the 
pipes,  b,  and  thence 
into  the  pipes,  c, 
into  which  liquid 
from  the  evaporating 
chamber  also  flows 
through  the  slide- 
valves,  di,  rf2,  d\ 
The  mixture  of  Uquid 
and  vapour  rises 
through  r,  into  the 
separating  chamber, 
e,  where  the  vapour 
is  evolved,  the  liqiud 
flowing  back  into  the 
evaporating  chamber 
through  the  pipe,  g. 
—A.  S. 


XVIII.— FERMENTATION    INDUSTRIES. 

A  starch-fonning  enzyme  [haniccllulase]  from,  malt; 
its  action  on  hemicelluloses  and  its  commercial 
application  to  brewing.  C.  B.  Davis.  J.  Ind. 
Eng.  Chem.,  1915,  7,  115—118. 

The  author  claims  to  have  discovered  in  malt  a 
new  enzyme,  hemiceUutase,  which  hydrolyses 
hemicelluloses,  such  as  granidose,  starch  celhdose, 
and  amylose,  and  also  amylopectin,  pentosans, 
and  hexosans,  transfornung  them  permanently 
into  gelatinised  starch.  Its  optimum  temperature 
is  82-5''  C,  and  it  Is  active  between  15°  and  90°  C. 
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It  appears  to  possess  the  character  of  a  peptone, 
in  that  it  is  not  coagulated  on  boiling,  nor  pre- 
cipitated by  zinc  sulphate,  but  precipitated  by 
phosphotungstic  acid  and  by  Tanret's  reagent. 
It  was  isolated  by  macerating  300  grms.  of  ground 
barley  malt  with  700  grms.  of  water  in  presence 
of  1%  of  toluene  at  60°— 70°  F.  (15-5°— 21°  C.) 
for  4 J  hours  and  then  heating  the  expressed 
liquid  (450  grms.)  at  81°  C.  for  5  mins.  to  destroy 
the  diastase.  From  the  clear  filtered  liquid 
(375  c.c.  at  21°  C.)  the  enzyme  was  separated  by 
two  successive  precipitations  with  alcohol,  and 
the  precipitate  was  washed  with  alcohol  and 
ether,  dried  in  a  desiccator,  extracted  with  water, 
and  the  aqueous  extract  allowed  to  evaporate  over 
calcium  chloride  :  the  residue  (00574  grni.)  was 
capable  of  transforming  1000  times  its  weight  of 
hemicellulose  into  starch.  Figures  are  given 
showing  that  in  mashing  barley  malt  the  maximum 
yield  of  extract  is  obtained  between  75°  and 
85°  C,  i.e.  above  the  temperature  at  which 
diastase  is  destroyed ;  the  worts  give  a  blue 
starch  reaction  with  iodine.  To  utilise  hemi- 
cellutase  on  a  commercial  scale,  mashing  is  prefer- 
ably effected  in  a  water-jacketed  machine.  The 
machine  is  charged  with  cold  water,  crushed  malt, 
and  raw  grain  (maize,  barley,  rice,  etc.),  and  the 
mash  is  heated  to  80°  C,  then  cooled  to  below 
75°  C,  and  a  further  quantity  of  malt  added. 
It  is  stated  that  3-5  °o  uiore  beer  is  produced  than 
by  laboratory  methods  and  8%  more  than  by 
the  methods  at  present  used  on  a  commercial  scale. 
The  grains  are  not  pasty  and  draining  proceeds 
very  rapidly  owing  to  the  conversion  of  the  cell 
walls  by  the  hemiceUutase. — A.  S. 

Ferment  [enzyme]  ;   Influence  of  the  hydrogen  [ion] 
concentration  upon  Ike  optimum  ieinperature  of 

a .     A.  Compton.     Roy.  Soc.  Proc,   1915, 

B,  88,  408—417.  (See  this  J.,  1914,  977.) 
Solutions  containing  constant  proportions  of 
maltose  and  takadiastase,  but  different  con- 
centrations of  added  acid  or  alkali,  were  mam- 
tained  at  various  temperatures  for  16  horn's, 
and  the  proportion  of  maltose  hydrolysed  was 
taken  as  a  measure  of  the  activity  of  the  maltase. 
The  optimum  temperature  was  found  to  vary 
considerably  with  the  reaction  of  the  medium. 
The  highest  optimum,  49°  C,  corresponded  to  a 
concentration  of  hydrogen  ions  between  10~'"2 
(the  natural  reaction  of  the  takadiastase  at  the 
concentration  employed)  and  10~<>'8.  When  the 
acidity  was  raised  to  H  +  =  10"^  the  optimum 
temperature  fell  to  355°  C.  On  the  other  hand 
the  faintest  alkalinity  of  the  medium,  correspond- 
ing to  H+  =10~''5,  lowered  the  optimum  tem- 
perature to  about  45°  C.  but  the  enzyme  was  so 
weakened  that  the  investigation  was  not  extended 
further  in  this  direction. — J.  H.  L. 


■  on  alcoholic  femienta- 


The  acid  is  found  in  all  wines  (up  to  5 — 6  grms.  per 
litre)  and  is  due  to  bacteria  analogous  to  J?ac<m!t»« 
gracile  (Muller-Thurgau),  which  converts  malic 
into  lactic  and  carbonic  acids.  This  fermentation 
considerably  reduces  the  acidity  of  the  wine. 
Acidity  may  be  diminished  by  retarding  the  rack- 
ing, by  keeping  the  cellar  warm,  and  by  dispensing 
with  sulphurous  compounds.  ]\[alo-lactic  fer- 
mentation is  of  great  importance  for  ordinary 
wines,  particiUarly  when  poor  in  alcohol,  and  the 
determination  of  lactic  acid  should  always  be- 
carried  out. — E.  H.  T. 


Aniline    dyes    in    ivine ;     Detection    of  ■ 


Glycerol;    Influence  of- 

tion    and    the    inversion   of  sucrose.       G.    Rossi. 

BoU.  Chim.  Farm.,  1914,  53,  657.     AimaU  Chim. 

Appl.,  1915,  1,  81-82. 
A  CONCENTRATION  of  42  %  of  glycerol  is  necessary 
to  prevent  alcoholic  fermentation  ;  at  lower 
concentrations  than  10%  there  is  no  appreciable 
effect.  At  a  concentration  of  50%,  glycerol  kills 
the  yeast,  but  does  not  inliibit  the  action  of  the 
invertase. — A.   S. 

Wines  ;     Lactic,   acid  in   Italian .     C.    Mensio 

and  E.  G.  C'anma.  Le  Staz.  Sper.  Agrar.  Ital., 
1914,  47,  385—409.  Bull.  Bureau  Agric.  In- 
tell.,   1914,  5,  1665—1660. 

A  STUDY  of  some  of  the  finest  Piedmont  wines  has 
shown  that  the  lactic  acid  content  increases  with 
their  age,  and  although  at  first  beneficial,  and  in 
certain  cases  essential,   it  may   become   harmful. 


.     F. 

Wohack.     Chem.  Zentr.,  1914,  1,  1976.     Pharm^ 
J.,   1915,  94,  321, 

(1).  A  SAiiPLE  of  wine  is  extracted  with  amyl 
alcohol  and  the  amyl  alcohol  extract  warmed  on 
the  water-bath  with  a  woollen  tliread.  In  presence 
of  an  aniline  dye  the  wool  is  coloured  pink  and  the 
colour  is  not  changed  to  green  on  the  addition  of 
ammonia.  (2).  The  wine  is  shaken  with  mercuric 
oxide  to  remove  natural  colouring  matters,  filtered,, 
and  made  slightly  acid  with  hydrochloric  acid,  any 
precipitated  mercurous  chloride  being  filtered  off, 
and  the  solution  heated  with  the  addition  of  a  few- 
woollen  threads,  on  which  any  dye  present  is  fixed^ 

— T.  C. 

Yeast  ;     Manufacture    of    pressed    or   bakers'  ■ 


A.  C.  Reavenall.     J.  Inst.  Brewing,   1915,   21, 
97—110. 

It  is  estimated  that  before  the  war  about  50%  of 
the  bakers'  yeast  used  in  the  United  Kingdona  was 
obtained  from  the  Continent.  Brewery  yeast  is 
coasidered  unsuitable  because  of  its  hop-flavour 
and  the  slight  coloration  it  imparts  to  the  bread, 
and  ordinary  distillery  yeast  is  generally  too 
exhausted  to  be  of  service.  The  manufacture  of 
bakers'  yeast  therefore  constitutes  a  special  branch 
of  the  distilling  industry  in  which  the  alcohol  is- 
regarded  as  a  secondary  product.  The  choice  of 
raw  materials  is  a  very  wide  one,  certain  starchy 
materials,  e.g.,  maize,  being  preferably  digested 
in  large  convertors  under  high  steam-pressure. 
For  sacchariftcation  a  low-kilned  or  even  green 
malt  of  high  diastatic  power  is  preferred.  Malt 
coombs  and  bran  are  often  added  to  afford  suitable 
nutrition.  The  grist,  finely  ground,  may  consist 
of  15 — 25  °o  of  malt  and  about  20%  of  barley,  rye, 
oats,  or  wheat ;  the  mash  is  set  up  at  125° — 130°  F. 
(52°— 54-5°  C.)  and  50—80%  of  maize,  "con- 
verted "  in  a  separate  digester,  is  then  added  > 
Mashing  is  finished  at  150°  F.  (65-5°  C.)  at  a 
dilution  of  3  ))arrels  per  quarter,  without  boilings 
An  addition  of  "  bub  "  (a  separate  mash  acidified 
by  lactic  fermentation)  is  made  at  some  suitable 
stage,  to  protect  the  yeast  from  foreign  organisms  ;. 
this  mash  is  sometunes  also  employed  to  bring  the 
pitching  yeast  into  condition.  Two  methods  of 
yeast-cultivation  are  in  vogue.  In  the  Vienna 
process  the  whole  mash  is  fermented,  the  yeasty 
skimmings  being  strained  through  sieves  to  remove 
the  grains  and  allowed  to  settle.  This  process 
gives  high  yields  of  alcohol  but  the  yield  of  yeast 
is  low  and  it  is  often  weak.  In  the  aeration 
process  the  mash  is  drained,  preferably  in  filter- 
presses,  and  the  wort  collected  at  a  gravity  of 
1035°.  It  is  pitched  at  75°— 78°  F.  (24°— 25-5°  0.) 
with  a  large  quantity  of  strong  yeast,  and  air  is 
pumped  through  the  wash  during  the  whole  period 
of  fermentation  ;  powerful  at^emperating  coils 
are  usually  provided.  The  yeast  is  generally 
collected  in  centrifugal  separators  and  the 
"  cream  "  pressed  into  cakes.  The  yields  of  yeast 
and  alcohol  vary  reciprocally.  The  author  gives 
the  following  numbers  taken  from  practice  : 
Vienna  process,  pressed  yeast  12-5 — 200%  of  the 
weight   of   grist ;     alcohol,    'J-f — 6-8    galls,    proof 
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spirit  por  cwt.  Aeration  process,  pressed  yeast, 
220 — 350%  ;  alcohol,  4-9— 5-8  galls,  proof  spirit 
per  cwt. — J.  F.  B. 

Ulilisalio]i  of  aidphilc-ceUuIosc  traste  lyes,  csiiecialh/ 
for  the  manufacture  of  ulcoliol.  Laiiduiark. 
See  V. 

Patents. 

Beer;  Apparatus  for  bmcing  — — ■.  B.  A.  Koppitz, 
Detroit,  Mich.,  ami  P.  Sherrer,  Cleveland,  Ohio. 
U.S.  Pat.  1,127,H99.  Feb.  9,  1915.  Date  of 
appl.,  Nov.  30,   1912. 

The  brewing  kettle  is  provided  with  a  steam  jacket 
below  the  bottom,  and  steam  is  supplied  to  the 
jacket  and  then  circulated  by  means  of  a  pump 
through  an  external  superheater  and  a  coil 
arranged  inside  the  brewing  kettle  so  as  to  be 
wholly  submerged  and  out  of  contact  with  the 
walls.— J.  F.  B. 

Fermenialion  gases  ;  Apparnl)is  employed  for  com- 
pressing  .     J.    F.     Wittemann,     Lakewood, 

N.J.,  and  B.  W.  Wittemaim.  Brooklyn,  N.Y., 
Assignors  to  .Vmaranth  Machinery  and  Supplv 
Works,  Inc.,  New  York.  U.S.  Pat.  1,128.265, 
Feb.  9,  1915.     Date  of  appl.,  Aug.  25,  1911. 

A  GAS  conduit  leads  from  a  closed  fermentation 
vessel  to  a  compressor,  to  which  cooling  water  is 
supplied  by  a  valve-controlled  conduit.  The 
water  and  gas  are  discharge<l  from  tlie  compressor 
through  a  conduit  fitted  with  a  thermostat,  from 
which  the  valve  controlling  the  supply  of  cooling 
water  is  operated.  In  the  discharge  conduit 
means  are  provided  for  separating  the  gaseous 
products  from  the  cooling  water  ;  the  gases  are 
led  from  the  upper  part  of  the  separator  to  a  gas 
storage  vessel,  and  the  waste  cooling  water  is  dis- 
charged automatically  as  it  accumulates. — J.  F.  B. 

Apparatus  for  imprrgnatinr)  liquids  icith  gases 
[carbon  dioxide].     U.S.  Pat.  1,128,264.     See  1. 


XIXa.— FOODS. 

Milk  ;  Condition  of  ca.'sein  and  salts  in  ■ 


.  L.  L. 
van  Slvke  and  A.  \V.  Bosworth.  J.  Biol.  Chem., 
1915,  20,  135—1.52. 

.Serum  prep.ared  from  fresh  milk  Ijy  filtration 
through  a  I'asteur-Chamberland  filter  is  yellow, 
with  a  taint  greenish  tint  and  slight  opalescence  ; 
it  contains  in  solution  the  whole  of  the  lactose, 
citric  acid,  potassium,  sodium,  and  chlorine 
present  in  the  milk,  whilst  albumin,  inorganic 
phosphates,  calcium,  and  magnesium  are  partly 
in  solution  and  partly  in  suspension.  Albumin  in 
fresh  milk  appears  to  be  adsorbed  to  a  consider- 
able extent  by  casein,  and,  con.scquently,  only  a 
part  of  it  passes  into  the  serum  ;  in  the  case  of 
sour  milk,  or  milk  to  which  formaldehyde  has  been 
added,  the  serum  contains  practically  all  the 
albumin.  The  insoluble  portion  of  milk,  separated 
as  described  above,  is  greyish  to  greenish-white  in 
colour,  of  a  glistening,  slime-like  appearance,  and 
gelatinous  con.sistence  ;  when  shaken  with  water  it 
iforms  a  milky  suspension  which  is  neutral  to 
phenolphthalein.  It  consists  of  neutral  calcium 
caseinate  (casein. ("a,)  and  neutral  dicalcium 
phosphate  (C'allPO,)  ;  these  two  compounds  are 
not  in  combination  with  each  other.  By  treating 
fresh  milk  with  formaldehyde  and  centrifuging, 
the  phosphates  may  be  separated  nearly  com- 
pletely from  the  casein.  Both  fresh  milk  and  the 
serum  from  fresh  milk  show  a  slight  acid  reaction 
to  phenolphthalein,  but  are  strongly  alkaline  to 
methyl  orange  ;  the  acidity  is  probably  due  to 
soluble  acid  phosphates.     The  authors  suggest  the 


following  a-s  representing  the  principal  constituents 
of  milk  :  fat,  3-90  ;  lactose,  4-90  ;  proteins  com- 
bined with  calcium,  ;{-20  ;  dicalcium  phosphate 
(CallPOj),  0175;  calcium  chloride,  0119;  mag- 
nesium phosphate  (MgH.PjOs),  0103;  sodium 
citrate  (NajCoIIjO,),  0-222  ;  potassium  citrate, 
0052  ;  dipotassium  phosphate  (KJIPO,),  0-230%  : 
total  solids,  12-901  "„.—\V'.  P.  S. 

JIf  i7A;  ;  Effects  of  certain  condensing  and  drying  pro- 
cesses used   in  the   preservation  of upon   its 

bacterial  contents.  S.  Uel(^pine.  Report  to  the 
Local  Gov.  Board,  1914,  Food  Report  No.  21. 
1 — 19. 

The  total  number  of  bacteria  present  in  mixed 
cows'  milk,  such  as  is  usually  supplied  to  town 
consvimers,  was  found  to  be  considerably  reduced 
when  the  milk  was  concentrated  or  dried  by 
certain  methods,  e.(/.  (A)  manufacture  of  sweetenei 
condensed  milk,  (B)  drying  of  milk  on  heated 
revolving  cylinders,  ((')  drying  by  spraying  the 
milk  into  a  current  of  hot  air.  The  reduction  was 
greatest  in  the  case  of  method  A  and  least  with 
method  C.  In  each  of  the  three  methods  of  treat- 
ment there  was  a  stage  at  which  the  total  number 
of  bacteria  was  much  smaller  than  in  the  finished 
article  ready  for  sale  ;  the  increase  in  the  final 
stages  was  d\ie  to  the  exposure  of  the  product  to 
sources  of  infection  by  which  bacteria  were  re- 
introduced. The  reduction  in  the  number  of 
bacteria  was  almost  entirely  due  to  the  destruction 
of  Streptococci,  Sta])hylococci,  Sarcinue,  baciUi  of 
the  B.  coli  type,  Streptothrichae.  yeasts,  etc.  In 
all  three  methods  the  amount  of  heat  to  which  the 
milk  was  submitted  was  insufficient  to  destroy 
several  saprophytic  and  some  pathogenic  bacteria, 
and  at  none  of  the  stages  of  preparation  was  the 
milk  found  to  be  completely  sterile.  Among  the 
saprophytic  bacteria,  which  "were  invariably  found 
to  resist  pasteurisation,  those  most  couimonly 
detected  were  sporing  bacilli  of  the  types  included 
under  the  term  B.  mesentericus ;  some  Strepto- 
thrithae  appeared  in  certain  cases  to  have  survived, 
but  the  evidence  on  that  point  was  not  conclusive. 
Of  the  pathogenic  bacteria,  some  living  tubercle 
bacilli  of  bovine  origin  survived  the  treatment  of 
method  B ;  method  ( ",  which  yields  a  product 
having  a  higher  total  number  of  bacteria  than 
method  B.  probably  has  even  less  effect  on  tubercle 
bacilli.  The  same  bacilli  resisted  the  process  of 
pasteurisation  which  forms  part  of  method  A. 
The  tubercle  bacilli,  which  survived  pasteurisation 
in  method  A  and  drying  by  heat  m  method  B, 
were  still  capable  of  producing  progressive  tuber- 
culosis in  guinea  pigs  inoculated  suljcutaneously 
with  milk  containing  these  bacilU,  but  the  course 
of  the  disease  was  very  much  slower  than  that  of 
the  disease  produced  )jy  inoculation  with  the  same 
amount  of  untreated  tulterculous  milk.  The 
tuberculosis  produced  by  the  heated  bacilli  was 
latent  or  occidt  for  some  four  weeks  ;  youn^ 
rabl)its  fed  with  milk  containing  tliese  modified 
bacilli  did  not  contract  tuberculosis.  In  fixing 
bacterial  standards  for  preserved  milk,  the  fact  of 
re-contamination  during  manufacture  should  be 
kept  in  mind  ;  by  the  exercise  of  proper  care  such 
re-contamination  might  be  almost  entirely  pre- 
vented. If  this  were  done,  the  total  nvnnber  of 
aerobic  bacteria  present  should  seldom  exceed 
100  per  grm.  of  preserved  milk. — W.  P.  S. 

Wheal  ;    Influences  affecting  the  protein-content  of 

.      O.   W.   Shaw.      Univ.   California  Public. 

Agric.  Sci.,  1913,  1,  63—126.  BuU.  Bureau  Agric. 
Intell.,  1914,  5,  1583—1584. 

Investigations,  extending  over  six  years,  upon 
the  effect  of  external  conditions  upon  the  protein 
content  of  wheat,  have  shown  that  the  chief  factor 
is  climate,  and  particularly  the  moisture  supply  in 
the   later   stages   of   growth,    excess   of   moisture 
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lowering  the  amount  of  protein  and  also  accelerat- 
ing the  tendency  of  the  wheat  to  pass  from  a 
glutenous  into  a  starchy  condition.  Starchy 
wheat  may  change  to  an  entirely  glutenous  con- 
dition in  a  single  season,  and  vice  versa,  according 
to  the  seasonal  conditions.  The  protein-content 
is  greater  from  late-seeded  than  from  early-seeded 
grain  ;  retardation  of  growth  l>y  cooling  of  the 
atmosphere  (cold  nights)  also  increases  it.  The 
amount  of  sunshine  received  by  the  plant  has  a 
direct,  if  slight,  influence  upon  the  protein  content, 
but  the  latter  is  practically  unaffected  by  allowing 
the  grain  to  stand  on  the  straw  in  the  field  until 
fully  ripe.  The  quantity  of  available  nitrogen 
in  the  soil  is  of  no  practical  importance  provided 
it  be  not  below  the  normal.  The  deficiency  of 
Californian  wheats  in  protein  is  not  due  to  soil 
exhaustion,  but  to  early  seeding,  the  long  period  of 
growth,  and  the  use  of  seeds  with  a  low  gluten 
content.— E.  H.  T. 

Ensilage;    The  preparation  of .     F.  Samarani. 

Boll,   del  Minist.   di  Agric,   1913,    13,  87—103. 
Bull.  Bureau  Agric.  Intell.,  1914,  5,  102:j — 1626. 

The  changes  in  grass  silage  during  the  first  few 
<lays  in  ordinary  silos  are  due  to  acetic  and  lactic 
fermentations.  In  the  acetic  fermentation  the 
sugars  of  the  cell-substance  are  converted  into 
alcohol  and  carbon  dioxide  by  an  intracellular 
process  ;  the  subsequent  acetification  of  the 
alcohol  is  due  to  chemical  or  physiological  action, 
and  not,  as  in  the  case  of  the  lactic  fermentation, 
to  bacteria.  The  predominance  of  acetic  acid  in 
normal  sour  sUage  is  caused  by  the  high  tempera- 
ture (40° — 60°  C),  but  if  the  lactic  ferment  has 
free  sugar  at  its  disposal,  it  can  produce  more  acid 
than  the  acetic  ferment.  Hence  the  addition  of 
lactose,  in  dilute  solution,  is  recommended. 
By  accelerating  the  production  of  acid  this 
addition  inhibits  any  further  bacterial  fermentation, 
thus  preventing  putrefaction  and  the  formation  of 
ammonia,  butyric  acid,  etc.  The  use  of  mechanical 
pressure,  immediately  after  stacking,  is  advocated, 
lor  by  excluding  air,  overheating  is  avoided,  the 
acetic  fermentation  is  reduced,  and  the  lactic 
fermentation  encouraged.  Silos  fitted  with 
mechanical  presses  yield  a  fodder  the  total  free 
acid  of  which  contains  70  %  of  lactic  acid  and 
20%  of  acetic  acid,  whereas  with  ordinary  non- 
mechanical  pressing  the  proportions  are  reversed. 
An  experiment  on  the  ensilage  of  beet  slices  also 
showed  the  necessity  of  air-exclusion  by  heavy 
pressure,  and  the  utilitv  of  adding  lactose. 

— E.  H.  T. 

Meats,  etc.  ;    Detection  of  antiseptics  [benzoic  acid 

and  its  derivatives]  in  preserved .    F.  Marre. 

Ann.  Falsit.,  191.5.  8,  16—27. 

Two  samples  of  a  German  preservative  sold  under 
the  name  "  Cordin  "  were  found  to  consist  of  : 
(1),  a  mixture  of  »i-dinitrobeuzoic  acid,  cinnamic 
acid,  and  sodium  chloride:  (2),  a  mixture  of 
sodium  chloride,  20.  potassium  nitrate,  35,  and 
an  amino  derivative  of  benzoic  acid,  45  %.  Samples 
of  corned  beef,  lunch  and  ox  tongues,  sausages, 
ham,  aiifl  various  other  tinned  or  potted  meats 
imported  to  France  from  iUuerica  and  Germany 
were  all  free  from  boric  acid,  formaldehyde, 
sodium  bicarbonate,  salicyUc  acid,  and  fiuorides, 
but  derivatives  of  benzoic  acid  were  detected  in 
two  samples  of  corned  beef,  two  tins  of  lunch 
tongues,  and  in  various  makes  of  sausages.  The 
following  method  is  recommended  tor  the  detection 
of  derivatives  of  benzoic  acid  in  meats,  etc.  An 
a:verage  sample  of  20  grms.  is  dried  completely, 
mixed  with  sand,  and  extracted  with  benzene  or 
carbon  tetrachloride  to  remove  fat.  The  material 
is  then  heated  to  evaporate  the  solvent,  moistened 
tlioroughly  with  water,  and  extracted  with  hot 
water.     The  aqueous  extract  is  shaken  with  ether, 


the  ethereal  solution  evaporated,  and  the  residue 
dissolved  in  a  small  quantity  of  aniline  faintly 
coloured  with  magenta,  adding  water  and  hydro- 
chloric acid  sufficient  to  dissolve  the  aniline.  The 
mixture  is  filtered  and  the  filter  washed  with 
water  ;  if  benzoic  acid  was  present  in  the  sample, 
the  filter  paper  is  coloured  blue  owing  to  the 
formation  of  aniline-blue.  Benzoic  acid  may  be 
detected  in  the  presence  of  nitrates  by  extracting 
the  meat  with  water,  evaporating  the  aqueous 
extract  to  a  small  volume,  transferring  this  to  a 
test-tube,  and  evaporating  it  to  dryness  ;  when  the 
residue  is  incinerated,  an  odour  of  bitter  almonds 
indicates  the  presence  of  a  benzoic  acid  derivative. 
A  similar  odour  is  noticed  when  the  alcoholic 
extract  of  a  meat  contahiing  an  amino  derivative 
of  benzoic  acid  is  evaporated  and  the  residue 
incinerated. — W.  P.  S. 

Phosphoric  acid;  Method  for  the  determination  of 
inorganic in  certain  tissues  and  food  pro- 
ducts. K.  M.  Chapin  and  W.  C.  Powick.  J. 
Biol.  Chem.,  1915,  20,  97—114. 

The  substance  is  extracted  with  an  aqueous  picric 
acid  solution  containing  a  small  quantity  of 
hydrocliloric  acid,  and  the  phosphoric  acid  in  the 
extract  is  precipitated  as  ammonium  magnesium 
phosphate,  which  is  converted  into  ammonium 
phosphomolybdate  under  the  conditions  prescribed 
by  Lorenz  (see  this  J..  1912,  259).  A  portion  of 
the  substance,  containing  from  8  to  80  mgrms. 
P2O5,  is  ground  with  20  grms.  of  dry  sand  and 
then  mixed  with  200  c.c.  of  water  and  10  c.c.  of 
2-5A^  hydrochloric  acid  ;  5  grms.  of  picric  acid 
is  added,  the  mixture  is  shaken  continuously  for 
30  minutes,  filtered,  and  100  c.c.  of  the  filtrate  used 
for  the  determination.  The  total  volume  of  the 
solution  is  corrected  for  the  amount  of  water 
introduced  in  the  quantity  of  substance  taken 
for  the  analysis  ;  when  this  cannot  be  determined 
accurately,  a  known  weight  of  potassium  iodide 
may  be  added  to  the  total  mixture,  and  a  determin- 
ation of  the  concentration  of  this  substance  in  the 
extract  will  give  the  volume  of  the  liquid  in  which 
it,  and  consequently  the  PaO,,,  was  dissolved. 
Determinations  of  phosphoric  acid  in  eggs  showed 
that  the  inorganic  phosphoric  acid  increases  with 
the  age  of  the  eggs  ;  fresh  eggs  were  found  to  con- 
tain 0062  to  0-070%  of  inorganic  P.,0;  (calculated 
on  the  dry  substance),  wliilst  eggs  in  an  advanced 
stage  of  decomposition  contained  0-414%. 

— W.  P.  S. 

Carbon  oxysulphide  :   Detection  a7id  determination  of 

small  qtiantities  of in  carbon  dioxide,  [mineral 

waters.]  and  n-ell-gases.     L.  Dede.     Chem.-Zeit., 
1914.   38,  1073—1075. 

Certain-  mineral  waters  containing  much  carbon 
dioxide,  although  originally  failing  to  respond  to 
the  usual  tests  for  hydrogen  sidphide,  developed 
appreciable  amounts  of  that  suljstance  upon 
keeping  :  the  gases  from  these  waters,  including 
one  particular  specimen  of  carbon  dioxide  used 
conunercially  for  aerating  purposes,  behaved 
similarly,  the  presence  of  sidphur  was  estab- 
lished and  its  amount  determined  in  the  original 
gases  by  fixation  as  lead  sulphate,  according  to 
Dennstedt's  combustion  method.  No  sulphide 
was  produced  from  dissolved  sulphate  either  in  the 
presence  of  ferrous  bicarbonate  or  of  cork  frag- 
ments, even  after  keeping  for  long  periods  ;  its 
formation  is  ascribed  to  the  presence  of 
small  amounts  of  carbon  oxysulphide  in  the 
waters.  The  decomposition  of  this  substance 
by  water,  being  a  reversible  process,  occurs 
verv  slowly  in  the  presence  of  carbon  dioxide  : 
COS-fHjOl^HjS-rCO,.  When  water  containing 
0-05  °o  of  sodium  bicarbonate  was  saturated  with 
carbon  dioxide  containing  0-02%  of  carbon  oxy- 
sulphide   and    preserved     in    stopjiered     bottles. 
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tho  odour  of  hydrogen  siilpliido  l)«ciinie  percept il)Io 
after  about  four  days.  Carbon  oxysulpliide 
was  most  conveniently  detected  and  deter- 
mined liy  iuspiratins  a  slow  stream  of  the 
§fts  thr<>a};li  a  Lunire  bulb-tube  conlaiiiiiiK  a 
ilute  (1  :  1(100)  solution  of  palliulous  cliloride 
acidified  with  hydrochloric  acid  and  kept  at  ■>!)  ('.  : 
COS  I  1  MCI.,  ll.O  -  IMS  lillClCO,.  In  the 
presence  of  fairly  large  amounts  of  hydrocarbons 
and  other  reducins;  pases  which  cause  the  separation 
of  metallic  palladium,  stronirer  soh\tions  of  palla- 
dium chloride  (up  to  t  :  1000)  were  necessary. 
The  precipitate  was  collected,  washed,  and  dis- 
solved in  hot  10 — l.j",,  hydrochloric  .acid  con- 
taining a  little  potassium  chlorate,  the  liulbs 
beini;  wa-shed  out  with  the  same  rcagi'iit.  The 
amount  of  sulphate  in  the  diluted  solution  wa.s 
•estimated  by  precipitation  with  bariinn  chloride. 
Three  successive  quantities  of  2.)  litres  of  the 
commercial  carbon  dioxide  mentioned  above 
Yielded,  respect iv.-lv.  0-00.")7.  000.)!l.  and  00048 
gpm.  Ba.S(),.  correspondint;  to  0002i1»„  COS  by 
weight.  The  gas  obtained  directly  from  a  well 
by  means  of  a  partially  immersed  bell-jar  and  a 
2o-litre  aspirator  gave,  similarly.  000;57,  00031, 
0-0038,  00035,  and  00030  grui.  BaSO,  per  25 
litres,  corresponding  to  00019",,  COS  by  weight. 
It  is  suggested  that  the  change  in  the  physiological 
action  of  certain  mineral  waters  upon  storing 
may  probably  be  connected  with  the  gradual 
decomposition  oi  small  amounts  of  carbon  oxy- 
eulphide. — J.  R. 

Deierminalion    oj    smaJI    qi-ntitities    oj    boric    arid. 
Ilalphen.     ^>e  VI I. 

Ulilisation  oj  the  fish  waste  oj  the  Pacific  Coast. 
Turrentine.     ^ee  XVI. 

ilanujacture  oi  pressed  or  bakers'  yeast.     Reaveuall. 
Sec  XVIII. 

Determination    oj    sulphur    in    organic    substances 
[joods,  e<c.].     Krieger.     Sec  XXIIl. 

P.\TENTS. 

Casein'^jrom  buttermilk  ;    Process  for  makinfi . 

R.  Eilerscn.  Copenhagen.  Denmark.  U.S.  Pat. 
1,126,420,  Jan.  26,  l!)l.->.  Date  of  appl..  Mar.  10. 
1914. 

BuTTEUMll.K  is  heated  to  40' — 65'  C.  tjie  curd  is 
separat«d,  washed  with  cold  water,  then  mixe<l 
'with  a  quantity  of  water  equal  to  the  volume  ol 
the  whey,  and  dis.solved  by  the  addition  of  sodium 
bicarbonate.  The  solution  is  freed  from  butter- 
fat  and  albumin  and  acidified  with  hydrochloric 
acid,  and  the  precipitated  casein  is  washed  with 
cold  water.— W.  P.  S. 

Milk     product     [glycerophosphate    milk     poirdcr]  ; 

Desiccated and.  process  for  producing  same. 

A.  A.  Dunham,  Bainbridge,  N.Y.,  Assignor  to 
Casein  Co.  of  America.  L'.S.  Pat.  1,126,734, 
Feb.  2,  1915.     Date  of  appl.,  April  16,  1914. 

Milk  concentrated  to  about  15°  B.  (sp.  gr.  1116) 
is  mixed  with  sodium  glycerophosphate  in  the  pro- 
portion of  5  parts  to  every  95  parts  of  dry  milk 
solids,  and  the  mixture  is  dried  to  a  solid  form. 

— W.  P.  S. 

Uilk  and  milk  compositions  ;    Method  of  dehydra- 
ting   .     J.  ^f.  W.  Kitchen.  East  Orange.  N.J. 

U.S.  Pat.  1,127,778,  Feb.  9,  1915.  Date  of 
appl.,  Jan.  24,   1914. 

Skimmgd  milk  is  added  gradually  to  cereal  granules 
rich  in  vegetable  fat,  the  mixture  being  stirred  and 
exposed  to  dry  air  at  150"  F.  (66°  C.)  during  the 
addition  so  as  to  produce  a  coating  of  dried  milk 
on  the  surface  of  the  granules.  The  mixture  is 
then  dried.— W.  P.  S. 


Milk  preparation  partly  or  entirely  free  frotn  carbo- 
hydrates   and    salts;      Manufacture    of    a . 

Deutsche  MilcliwerUe,  Dr.  A.  Saner.     Oer.  I'at. 
275,366,   Oct.    11.   1912. 

Whole  milk  or  its  equivalent  is  heated  to  80 'C. 
and  rendered  homogeneous  by  one  of  the  known 
methods.  It  is  then  curdled  by  means  of  acid,  for 
example,  by  lactic  acid  f<-rmentation,  and  the  whey 
separated  partly  or  completely.  For  use  the 
separated  whey  is  re|ila<-ed  by  a  corresponding 
quantity  of  water. — A,  .S. 

Foodstuffs   from   sulphite   cellulose   waste   liquors  : 

Process    of   makinq .     ,T.    Konig,    Munster, 

Germany.     U.S.   Pat.    I.12.S,154,   Feb.  9,   1915. 
Date  of  appl..  Mar.  24,  191 1. 

See  Fr.  Pat.  469.768  of  1914  :   this  J.,  1915.  47. 

Apparatus    for    imprci/nalinii    liquids    with    gases 
[carbon  dioj-ide].     U.S.  Pat.  1,128,264.     See  I. 

Flavouring  oil.     U.S.  Pat.  1.127,545.     See  XU. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Bleaching  powder  and  iliiosuljtlialc  ;     The  reaction 

between in  tlie  p\irifictition  of  potable  waters. 

H.  Strunk.  VerotTentl.  tieb.  Militiir-Sanitatsw., 
1914,  28—38.      Chem.-Zeit.,  1914,  38,  Rep..  456. 

TnK  products  of  the  reaction  between  bleaching 
j)0wder  and  thiosulphate  in  the  absence  of  free  acid 
are  sulphuric  and  tetrathionic  acids.  When 
thiosulphate  is  present  in  nioder.ate  excess,  lialf  of 
it  is  oxidised  to  sulphviric  and  half  to  tetrathionic 
acid,  but  in  presence  of  a  larger  excess  of  thio- 
sulphate the  reaction  proceeds  irregularly.  If  free 
acid,  e.g..  carbonic  acid,  is  present,  less  or  even  no 
tetrathiomc  acid  is  formed.  One  mgrm.  of  active 
chlorine  requires  0-87  to  1-58  mgrms.  of  sodium 
thiosulphate,  according  to  the  nature  of  the  water 
to  be  purified  ;  any  reducing  action  the  water  may 
have  must  also  be  taken  into  account, — T.  C. 

Hydrogen  peroxide;  Action  of on  metals,  and 

its  use  for  disinfectin<i  instrutnents.  W.  Eichholz. 
Med.  Klmik,  1913,  No.  51.  Chem.-Zeit.,  1914, 
38,  Rep.,  514. 

PrrtE  hydrogen  pero.xide  solutions  do  not  attack 
iron  anil  other  metals,  except  silver,  liul  corrosion 
is  induced  by  the  small  amount  of  impurities 
present  in  peroxide  sold  for  medicinal  purposes. 
.\  3  °o  solution  of  the  pure  peroxide  should  be  used 
for  the  disinfection  of  iron,  nickel,  and  copper 
instruments.  The  reaction  with  iron  is  so  charac- 
teristic that  it  can  be  used  as  a  test  for  the  purity 
of  hydrogen  peroxide  preparations,  provided  that 
pure  distilled  water  and  gla.ss  vessels  which  do  not 
yield  any  alkali  are  used, — J.  H.  J. 

Firedamp  testers.   Beckmann  and  Steglich.   Sec  W.K. 

Purification  oj  pap!;r  mill  effluents.  Kershaw.  SeeV. 

Further  applications  of  the  boric  acid  method  [for 
determining  ammonia].    Winkler.    See  VII. 

Detection  and  detertnination  oj  small  quantities  of 
carbon  oxystilphidc  in  carlion  dio.ride,  [mineral 
waters.]  and  icell  gases.    Dede.    See  XlX.\. 

Detertnination  of  nicotine  in  tobacco  and  tobacco 
preparations.  Baggesgaard-Rasmussen.  See  XX. 

Patents. 

[Water]    filters.     .7.    P.    Candv,    Sutton.    Surrev, 
Kng.  Pat.  27.581.  Dec.  1,  1913. 

A  CYI.IXDEK  valve  having  two  connected  pistons 
of  different  .areas  and  provided  with  connections 
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for  unfiltered  .and  filtered  water,  wash  water,  and 
waste,  is  used  for  controlling  the  working  and 
washing  of  the  filter.  The  valve  is  operated  by  a 
system  of  levers  actuated  by  the  difference  of 
pressure  between  the  filtered  and  unfiltered  water, 
which  varies  when  the  filter  becomes  dirty.  When 
this  happens  a  differential  apparatus  allows  water 
to  flow  into  a  suspended  bucket  and  thereby 
starts  the  reversing  gear.  The  filtration  is  then 
interrupted  and  washing  takes  place  ;  when  this  is 
completed  the  valves  are  again  reversed  and 
filtration  proceeds. — W.  H.  C. 


Organic  material  ;  Process  of  preserving  - 


B.D. 


Elliott,  San  Francisco,  Cal.   U.S.  Pat.  1,126.430, 
Jan.  26,   1915.    Date  of  appl.,  Mar.  9,  1914. 

The  material  is  sterilised  by  the  action  of  ozonised 
air,  and  the  air  from  the  sterilising  chamber  is 
then  circulated  through  an  apparatus  containing 
substances  which  will  absorb  ozone,  and  returnetl 
to  the  chamber.  The  material  is  stored  in  this 
ozone-free,  aseptic  atmosphere. — W.  P.  S. 

Determination  oj  substances  in  gases  or  liquids  [e.g., 
carbon  monoxide  in  mine  air].  Eng.  Pat.  250. 
See  XXIII. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


Opium  alkaloids  :  Determination  of - 


J.  Gsell 


and  B.  Marschalko.     Z.  anal.  Chem.,   1914,   53, 
673—678.    Chem.-Zeit.,   1914,   38,  Rep.,  590. 

Codeine,  thebaine,  papaverine,  narcotine,  and 
narceine  can  be  determined  rapidly,  with  an 
accuracy  at  least  as  high  as  given  by  other  methods, 
ijy  determining  the  amount  of  mcthoxyl  group 
present,  using  the  ordinary  Zeisel  method  (this  J., 
1886,  335).— T.  C. 

Morphine;   Resistance   of to   putrefaction.     F. 

Doepmann.     Chem.-Zeit.,    1915,    39,    69—71. 

Separate  quantities  of  1  kilo,  of  chopped,  lean 
horseflesh  were  mixed  with  200,  100,  50,  and  20 
mgrms.  respectively  of  morphine  hydrocldoride 
and  200  grms.  of  the  mixture  investigated  after 
1,  2i,  5^,  and  11  months.  The  putrefying  mass 
was  thoroughly  extracted  with  very  dilute  acetic 
acid,  first  cold,  then  warm,  and  finally  on  the 
water-bath.  The  acid  extract  was  concentrated, 
precipitated  with  alcohol,  the  alcohol-free  filtrate 
precipitated  with  lead  acetate,  excess  of  lead 
removed  by  hydrogen  sulphide,  and  the  solution 
concentrated,  made  alk.aline  with  ammonia,  and 
extracted  repeatedly  with  warm  chloroform.  The 
residue  from  the  chloroform  extract  was  dissolved 
in  dilute  sulpliuric  acid  and  extracted  with  pure 
amvl  alcohol  to  remove  colouring  matters,  then 
made  alkaUne  with  caustic  soda,  and  extracted 
\y\t\v  a  small  amount  of  chloroform  to  remove 
ptomaine  bases,  and  finally  made  alkaline  with 
ammonia  and  repeatedly  extracted  with  warm 
chloroform.  The  pale  yellow  varnish  left  on 
evaporating  the  cliloroform  gave  in  every  case  the 
characteristic  reactions  of  morphine. — T.  C. 

Papaver  somniferum  ;  The  function  of  the  alkaloids 

of .    A.   IMiiUer.     Airh.   Pharni.,    1914.   252, 

280—293.  Chem.-Zeit.,  1914,  38,  Hep.,  506. 
The  seeds  of  Papaver  somniferum  contain  no 
alkaloids  until  about  14  days  after  germination. 
The  alkaloid  content  of  the  growing  plant  increases 
until  the  accumulation  of  albumin  reserves  in  the 
seeds  begins  after  the  flowering  period.  As  the 
seeds  ripen  the  alkaloid  content  diminishes,  so 
that  the  alkaloids  probably  form  reserve  stores  of 
nitrogen  which  are  subsequently  used  for  albumin 


formation  and  are  thus  not  specific  excretory  pro- 
ducts.   (See  also  this  J.,  1914,  885.)— T.  C. 

Tobacco  ;     Transformation  of  the  nitrogenous  con- 
stituents in  the  curing  of .     L.  Bernardini. 

Rend.  Soc.  Chim.  Ital.,  1914,  6,223.  AnnaUChim. 
Appl.,  1915,  1,  76. 

During  the  curing  of  tobacco  leaves  by  direct  fire- 
there  is  a  considerable  loss  of  dry  substance  ; 
about  one-fourth  of  the  nitrogenous  constituents 
disappears  ;  the  loss  occurs  mainly  in  the  first 
stage  of  the  curing.  In  leaves  from  mature 
plants,  the  nitrogenous  constituents,  with  the 
exception  of  nicotine,  consist  almost  entirely  of 
j  proteins.  In  the  first  stage  of  the  curing  process  the 
protein  content  is  reduced  by  about  one-third,  of 
which  a  small  traction  is  lost,  whilst  the  remainder  is 
found  in  the  form  of  amino-compounds,  asparagine 
predominating.  The  transformation  of  the  pro- 
tein does  not  proceed  further  in  the  second  stage 
of  the  curing  but  a  small  part  of  the  amino- 
nitrogen  disappears.  The  loss  of  nicotine  is  about- 
22%,  mainly  in  the  last  stage  of  the  process;, 
the  loss  during  the  second  stage  is  three  times- 
greater  than  during  the  first  stage.  The  content 
of  nitrates  is  not  affected  notably,  but  ammonia — 
present  only  in  traces  in  the  fresh  leaves — is  formed 
in  appreciable  ciuantities  during  the  curing. — A.  S.. 

Tobacco  and  tobacco  preparations ;    Determination 

of  nicotine  in .    H.  Baggesgaard-Rasmussen. 

Chem.-Zeit.,  1915,  39,  25. 

ToB.vcco  and  tobacco  preparations  are  extracted 
with  20%  sodium  hydroxide  solution  and  then, 
with  a  mixture  of  ether  and  light  petroleum.  The 
latter  extract,  containing  the  whole  of  the  nicotine, 
is  shaken  with  dihite  hydrochloric  acid,  and  the 
nicotine  is  determined  by  precipitation  with 
silicotuugstic  acid,  the  precipitated  salt, 
2C,„H,4N.,2H.,0,12W3Si02+5H,0,  being  dried  at 
120^  C.  and  weighed  as  2CiuHi4Nj,2H,0,12W3SiOj. 

—J.  B. 

Digitalis  preparations  ;    Relative  strengths  of » 

R.  Robert.   Apoth.-Zeit.,  1914,  29,  761.    Chem.- 
Zeit.,  1914,  38,  Rep.,  509. 

DiGlT.\l.ls  tinctures  prepared  from  fresh  leaves 
with  96%  alcohol  are  more  stable  than  when 
prepared  i)y  the  German  official  method  and 
also  more  active  in  physiological  tests.  Such 
tinctures,  unlike  the  official  tinctures,  in  nearly 
all  cases  had  no  hsemolytic  action.  Tinctures 
prepared  from  leaves  which  had  been  plucked 
4  days  previously  were  distinctly  less  active  than 
those  prepared  from  fresh  leaves.  Summer  leaves, 
are  preferable  to  Octo)ier  leaves.  It  the  leaves 
must  be  dried,  this  should  be  done  in  vacuo  with  a. 
rising  temperature.     (See  also  this  J.,  1915,  100.) 

— T.  C. 


Coumarins  ;     Research   on  - 


[Constitution  of 
scopolctin.]  G.  Bargellini  and  L.  Monti.  Gaz- 
Chim.  Ital.,   1915,  45,  I.,  90—98. 

By  the  action  of  a  persulphate  in  cold  alkaline 
solution  on  a  phenol,  a  hydroxyl  group  is  intro- 
duced into  the  benzene  nucleus  in  the  para  position 
to  the  original  hydroxyl,  or  if  tliis  position  be 
occupied,  in  the  ortho  position.  Coumarin,  in  like 
manner,  when  treated  with  alkalme  potassium 
pei'sulphate  yields  5-hydroxycoumarin,  whilst 
4-methoxycoumarin  (the  methyl  ether  of  umbelli- 
ferone)  yields  4-methoxy-5-hydroxycoumarin,  the 
monomethyl  ether  of  jesculetin,  identical  with 
that  pi'epared  by  Tiemann  and  Will  (Berichte, 
1882,  15,  2075)  by  the  partial  esterification  of 
aesculetin.  The  other  monomethyl  ether  of 
sesculetin  is  scopoletin  (see  Moore,  this  J.,  1910, 
1330  ;  Power  and  Rogerson,  this  J.,  1912,  45,  299),. 
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and  the  avithors'  work  thus  alTords  conflnuation 
of  the  constitution,  viz.,  tliat  of  a  4-hydroxy-5- 
niethoxyoouniarin,  ascribed  to  this  compound  by 
Moore  (this  J.,  I'Jll,  710).— A.  S. 


Cinnamein  ;    Optical  aclwUy  of  ■ 


L.  Rosen- 


thaltr.   Schwei/..    Apoth.-Zeit.,    1914,    62,  273, 

Chem.-Zcit.,  lOH,  38,  Kcp.,  453. 
CixN.\MKiN  was  isolated  from  a  number  of  samples 
of  genuine  Peru  balsam  by  extracting  with  ether 
in  presence  of  caustic  soda  solution  ;  in  most 
cases  the  product  was  tlextrorotatory.  When 
10  gnns.  of  balsam  was  mixed  with  10  grms.  of 
caustic  soda  solution  and  10  grnis.  of  water,  and 
shaken  with  50  grins,  of  ether,  the  ethereal  solu- 
tions from  IJurdwickia  pitutafa  balsam,  gurjun 
balsam,  Maracaibo  copaiba  balsam,  and  Para 
copaiba  balsam  had  optical  rotations  of — 1-3°, 
— 20-78°,   +0-4%  and    —083"  respectively.— T.  C. 


Katea  root ;  Conalituenls  of  ■ 


W.  Borsche  and 
M.  Gerhardt.  lUedels  Arch.,  1914,  50.  Chem.- 
Zeit.,  1914,  38,  Kep.,  472. 

In  addition  to  the  resin,  gonosan,  the  root  of  the 
kawa  plant  (Piper  methyslicimi)  contains  an 
alkaloiif,  an  amorphous  acid,  and  a  number  of 
glucosides,  including  the  readily  purified  sub- 
stances methysticia  and  yangonin.  Methysticin, 
♦^isHmOj,  is  the  methyl  ester  of  7-piperonylene- 
acetoacetic  acid  (compare  this  J.,  1908,  708). 
Yangonin  yields  p-methoxycinnamic  acid  and 
anisacetone  (or  anisaUlehyde  and  acetone)  on 
warming  with  caustic  alkali,  and  is  probably  a 
7-p>Tone  derivative  of  the  constitution  : 

>CH CO. 

CH,O.C,H,.CH  :  CH.C<^ ^CH 


\O.C(OCH,)' 


-J.  II. 


I 


Kawa  resin  in  gonosan  ;    Determination  of . 

Li.  lless.   Riedels  Archiv.,  1914,  57.  Chem.-Zeit., 

191  J,  38,  Kep.,  403. 
Tetn  grms.  of  the  sample  is  distilled  with  200  c.c. 
of  saturated  sodium  chloride  solution  in  a  current 
of  steam  imtil  drops  of  oil  cease  to  appear.  The 
oil  is  extracted  from  the  distillate  with  ether,  the 
solution  dried  with  sodium  sulphate  and  evapor- 
ated, and  the  residue  (which  should  be  about 
7-5  grms.)  weighed.  It  should  agree  in  sp.  gr., 
santalol  content,  and  solubility  in  70%  alcohol 
with  pure  sandal-wood  oil.  The  residue  in  the 
distillation  flask  is  extracted  with  ether,  the 
ethereal  solution  dried  and  evaporated,  and  the 
residue  (about  1-7  grms.)  weighed.  It  should  have 
the  odour  and  taste  of  kawa  resin  and  give  a  deep 
red  coloration  with  strong  sulphuric  acid.  Normal 
pure  gonosan  contains  80%  of  sandal-wood  oil 
and  20%  of  kawa  resin,  whereas  by  this  method 
only  about  75  and  17%  respectively  are  separated, 
the  differences  being  due  to  loss  and  decom- 
position. Genuine  gonosan  with  20%  of  kawa 
resin  has  a  refractive  index  of  1-5190  at  20"  C.  ; 
mixtures  containing  15%,  1-5158;  with  10%, 
1-5130;  with  4%  1-5087,  etc.  Samples  giving 
readings  outside  the  limits  l-50t!0  and  1-5200  may 
be  condemned  as  adulterated  without  further 
examination. — C.  A.  M. 


Lemon  oils  ;     Concentrated  - 


A.  Parrozzani. 
Ann.  R.  Staz.  Sperim.  Agrumic.  di  Acireale, 
1914,  vol.  II.  L'Ind.  Chim.,  1915,  2,  87. 

CoNCENTn.^TED  lemon  oils  are  frequently  adulter- 
ated with  citral  from  lemongrass  oil  ;  hence  the 
citral  content  is  worthless  as  a  mean.s  of  judging 
the  quality.  The  most  useful  data  are  the  content 
of  terpenes  and  sesquiterpenes  and  the  ratio  of 
esters  to  aldehydes. — A.  S. 


Thymol ;    The  present  scarcib/  of .    Bull.  Imp. 

Inst.,  1914,  12,  599—005. 
Prior  to  the  war  ajowan  seeds  {Carum  copticum, 
Benth.)  formed  almost  the  sole  commercial  source 
of  thymol,  which  was  manufactured  nearly  entirely 
in  Germany.  In  addition  to  the  possible  new 
commercial  sources  of  thymol  mentioned  by  Umney 
(this  J.,  1914,  1073),  attention  is  called  to  Ocimum 
viride,  Willd.  ("  mosquito  plant  "),  which  occurs 
abundantly  both  wihl  and  cultivated  in  all  parts 
of  .Sierra  Leone  and  also  in  other  parts  of  W.  Africa 
and  in  the  W.  Indies:  tlie  oil  distilled  from  the 
leaves  contains  up  to  05%  of  thymol.  Carvacrol, 
which  is  nearly  as  powerfid  an  antiseptic  as  thymol 
(see  RIartindale,  this  J.,  1910,  1470),  is  the  chief 
constituent  of  certain  origanum  oils  (see  this  J., 
1913,  378),  and  is  also  present  in  Monarda  fislulosa, 
L.  (wild  bergamot)  oil  (52 — 58  %),  Salureia  hortensis, 
L.  oil  (38 — 42%),  and  S.  montana,  L.  (white  thyme) 
oil  (up  to  05%).  The  iodide  of  carvacrol  ("  iodo- 
crol  ")  is  odourless  and  is  estimated  to  have  a 
bactericidal  power  five  times  greater  than  tliat  of 
iodoform. — A.  S. 

Salicyluric    acid    [iji    presence    of   salicylic    acid]  ; 

Determination  of .     A.  Baldoni.    Arch.  Far- 

macol.  Sperim.,  1914,  18,  1.  Annali  Chim.  Appl., 
1915,  1,  05. 
S.\LiCYLURic  acid  when  present  together  with 
salicylic  acid,  in  urine  for  example,  may  be  deter- 
mined by  first  extracting  the  two  acids  together 
with  ether,  and  then  separating  them  by  extrac- 
tion with  chloroform,  wliich  dissolves  salicylic 
acid  much  more  readily  than  it  does  salicyluric 
acid. — A.  S. 


Benzoic  acid  in  urine ;  Determination  of 
G.  W.  Raiziss  and  H.  Dubin.  J.  Biol.  C 
1915,   20,  125     '~^ 


Chem., 


-128. 


One  hundred  c.c.  of  fresh  urine  is  acidified  with  1 
c.c.  of  concentrated  nitric  .acid,  then  saturated  with 
ammonium  sulphate  (from  50  to  00  grms.  is 
required),  and  extracted  with  four  successive 
portions  (50,  40,  30,  and  30  c.c.  respectively)  of  pure 
toluene.  The  combined  toluene  extracts  are 
washed  twice  with  100  c.c.  of  saturated  sodium 
chloride  solution  containing  005%  of  concentrated 
hydrochloric  acid,  and  the  benzoic  acid  in  the 
toluene  solution  is  titrated  with  A^/20  sodium 
ethoxido,  using  phenolphthalein  as  indicator. 
The  sodium  ethoxide  is  prepared  by  dissolving 
2-3  grms.  of  metallic  sodium  in  2  litres  of  absolute 
alcohol.  Four  analyses  of  human  urine  by  this 
method  showed  the  absence  of  benzoic  acid. 
Hippuric  acid,  if  present,  is  not  extracted  by 
toluene.— W.  P.  S. 

Benzaldehyde  ;  Alleged  existence  of  an  optically 
active .  G.  Bredig  and  M.  MinaelT.  Chem.- 
Zeit.,  1915,  39,  73. 
The  so-called  optically  active  benzaldehyde  stated 
by  Erlenmeyer  to  be  formed  when  benzaldehyde 
is  boiled  with  an  alcoholic  solution  of  tartaric  acid, 
consists  of  a  mixture  of  ordinary  benzaldehyde 
with  a  small  amoimt  of  a  compound  of  benzalde- 
hyde and  tartaric  acid  to  which  the  optical  activity 
is  due.  This  compound  can  be  removed  from  the 
opticallv  active  mixture  by  hydrolysing  with  sul- 
phuric acid  or  separated  by  treatment  with  sodium 
bisulphite  wliich  combines  with  the  benzaldehyde. 

Pharmaccxdical  products  of  ichich  the  Patents  have 
expired.  Chem.  and  Drug.,  .Tan.  30,  Feb.  20, 
Feb.  27,  and  Mar.  6  and  13.  1915. 

The   following   are   particulars   of   some   recently 

expired    British    patents,    given    in    alphabetical 

oraer  of  the  trade  names. 
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A loine.  Di  -  p  -  anisyl  -  nionophenetylguanidine 
hydrochloride  (local  ana>sthetic).  Patent  24.287  of 
1897.  Prepared  from  carbon  l)isulphide  or  a 
thiourea  and  aminophenetol,  with  or  witliout  the 
use  of  a  desulphurising  agent. 

AiroL  Bismuth  oxy-iodogallate  (substitute  for 
iodoform).  Pat.  22.902  of  189i.  Obtained  by 
heating  bismuth  oxyiodide  with  gallic  acid  or  by 
treating  bismuth  gaUate  with  hydriodic  acid. 

Alnmnole.  Aluminium      naphtholsulphonate 

(astringent  and  mUd  antiseptic).  Pat.  10,668  of 
1892.  Produced  by  the  action  of  aluminium 
sulphate  on  the  barium  salt  of  /S-naphtlioldi- 
.siilphonic  acid  R. 

Argentrimin.  Ethylenediamine  silver  nitrate 
(antiseptic  and  astringent).  Pats.  8429  of  1893 
and  10,845  of  1900.  Silver  nitrate  is  added  to  an 
aqueous  solution  of  ethylenediamine  and  the 
gelatinous  product  is  dried. 

Argonhi.  Silver-casein.  Pat.  22,191  of  1894. 
A  salt  of  casein  is  treated  with  silver  nitrate 
solution. 

Aristochm.  Carbonylquinine  (medicinal  pro- 
perties similar  to  quinine,  but  tasteless).  Pat. 
16,564  of  1898.  Obtained  by  the  action  of  phosgene 
on  quinine. 

Aristol.  Dithymol  iodide.  Pat.  5079  of  1889. 
Thymol  is  treated  with  iodine  and  an  alkali 
iodide  in  presence  of  alkali. 

Benr.osol  or  Phthiosot.  Guaiacol  .benzoate 
(intestinal  antiseptic  ;  also  in  incipient  phthisis). 
Pat.  5306  of  1890.  A  salt  of  guaiacol  is  heated  with 
benzoyl  cliloride  or  Ijenzoic  anhydride. 

Chinapheiiin.  Phenetidine-quinine     carbonic 

estfT.  Pat.  22,285  of  1899.  jj-Phenetidine  is  treated 
with  phosgene  and  the  product  is  combined  with 
tiuinine. 

Chlorfdamide  or  Chloralformnmide  (hvpnotic). 
Pat.  7391  of  1889.  Obtained  by  the  action  of 
( hloral  on  formamide. 

Creosotal.  Creosote  carbonate.  Pat.  19,074  of  1890. 

Dermatol.  Bismuth  subgallate  (dusting-powder, 
and  for  diarrhoea,  etc.).  Pat.  6234  of  1891.  Neutral 
bismuth  nitrate  is  dissolved  in  dilute  nitric  acid. 
j;allic  acid  is  added,  tlie  solution  is  neutralised 
and  the  salt  precipitated  by  means  of  sodium 
acetate. 

Duotal.  Guaiacol  carbonate  (used  in  phthisis, 
typhoid,  and  rheumatoid  arthritis).  Pat.  19,074  of 
1890.   (iuaiacol  is  treated  with  phosgene. 

Eucaitic.  Benzovl-vinvldiacetonalkamine  (local 
ana-sthetic).  Pat.  20.697  of  1896.  The  vinyldi- 
acetonalkamine  obtained  by  reduction  of  vinyldi- 
acetonamiiie,  is  crystallised  from  benzene  or  ether, 
or  its  hydrochloride  is  extracted  with  absolute 
alcohol.  The  base  of  m.  pt.  138°  C.  is  benzovl- 
ated  (see  also  this  J..  191.">.  150). 

Eumydrin.  Methylatropine  nitrate  (mydriatic). 
Pat.  25.804  of  1891.  A  solution  of  atropine  in 
methyl  alcohol  is  heated  with  methyl  nitrate. 

Euphlhnlnihi.  Phenylglycolyl  -  N  -  methyl  -  fi  - 
vinyldiacetonalkamine  hydrochloride  (mydriatic ). 
Pat.  20,697  of  1 896.  A  "mandehc  acid  derivative 
of  (S-eucaine. 

Euquinine.  Quinine  etlivlcarbonate  (''  tasteless 
quinine  ").  Pats.  4991  of  1896  and  22,639  of  1899. 
Quinine  is  treated  with  a  solution  of  chloroformic 
ethyl  ester  in  benzene. 

EuToplicn.  Isobutvl-o-cresvl  iodide  (substitute 
for  iodoform).  Pat."  18.021  'of  1890.  Isobutyl- 
cresol  is  treated  with  iodine  and  alkali  iodide. 

Ferraiin.  Sodium  ferri-albuminate  (used  in 
anaemia  and  chlorosis).  Pats.  818  and  15.714  of 
1895.    Obtained  from  albumin  and  iron  tartrate. 

Fciropyrhie  (jcrripyrinc).  Antipyrine  ferric 
chloride  (haemostatic  and  astringent).  I'at.  2656 
of  1895.  Antipyrine  and  ferric  chloride  are  allowed 
to  interact  in  aqueous  solution. 

Gujasanol.  Diethylglycocoll  guaiacol  hydro- 
chloride (deodoriser,  and  for  tuberculous  diarrhoea). 


from  guaiacol,  monochloroacetic  acid,  and  POCI3) 
is  mixed  with  diethylamine,  and  the  product  is 
treated  with  soda  solution  and  extracted  with. 
ether. 

Hedonal.  Methvlpropylcarbinol       urethane 

(hypnotic).  Pat.  18,802  of  1899.  Methylpropyl- 
carbinol  is  heated  under  pressure  with  urea  nitrate. 

Hetokresol.  Cinnamyl-m-cresol  (dusting  powder 
in  surgical  tuberculosis).  Pat.  9713  of  1898.  A 
mixture  of  m-cresol,  cinnamic  acid,  and  phos- 
phorus oxychloride  is  heated  in  presence  of  an. 
indifterent  solvent. 

IchthaJbin.  Ichthyol  albiuuinate  (for  eczema, 
and  in  nervous  intestinal  aftections).  Pat.  11,344  of 
1897.  Albumin  and  ichthyol  are  condensed 
together  in  presence  of  sulphuric  acid. 

Ichthyol.  Ammonium  sulpho-ichthyolate  (for 
rheumatism  and  skm  aftections).  Pat.  10,523  of 
1884.  Obtained  from  the  sulphonation  product 
of  shale  oil,  etc. 

lodoformogen.  Iodoform  albumin  (antiseptic  for 
wounds).  Pat.  18,178  of  1897.  A  solution  of 
iodoform  in  alcohol  and  ether  is  added  to  an. 
aqueous-alcoholic  solution  of  albumin. 

lodopyrine.  Antipyrine  iodide  (analgesic).  Pat» 
19,576  of  1890.  Potassium  cai-bonate  and  iodine 
are  added  successively,  in  small  quantities,  to  a 
boiling  solution  of  antipyrine. 

lodolen.  Tetra-iodopyrrole-albumin  (wound 
dressing).  Pat.  16,353  of  1899.  An  aJkalin& 
solution  of  tetra-iodopyrrole  is  added  to  aa 
aqueous  solution  of  albumin  and  the  mixture  is 
immediately  neutralised. 

lodothyrinc.  Thvro-iodine  (used  in  mvxoedema, 
etc.).  I'ats.  12,295" and  20,827  of  1895  and  9576  of 
1896.    A  product  of  the  thyroid  gland. 

Lactopheniii.  Lactylphenetidine  (analgesic  and 
antipyretic).  Pat.  12,166  of  1892.  Obtained  by 
heating  p-phenetidinc  lactate. 

Organic  products;  Xciv  Brilish . 

Tile  "  British  and  Colonial  Druggist,"  in  its  issue- 
of  Feb.  26th,  1915,  states  that  there  is  evidence 
of  British  firms  producing  large  or  small  quantities 
of  the  following  : — Acetanilide,  acetylsalicylic  acid, 
amidol,  anethol,  benzaldehyde,  citral,  citroneUol, 
cocaine,  /3-eucaine,  eugenol,  formaldehyde,  hexa- 
methylenetetramine,  methylsulphonal,  phenacetin, 
quinol,  salicylic  acid,  salvarsan,  sodium  salicylate, 
sulphonal,  terpineol,  thymol,  triacetin,  vanillin. 

Azolisaiion    by    chloroamiiie.     Forster.     See    III. 

Constitution  afultiynthesisofscutcllarein.  BargeUini. 
Sec  IV. 

Further  applications  of  the  boric  acid  method  [for 
determining  am.monia].  Winkler.  See  VII. 

Tests  for  determining  suitability  of  glass  for  medi- 
cines.    Kroeber.    See    VIII. 

Patext.s. 

Menthol  cones  and  the  like;  Manufacture  of ^ 

W.  A.  Whatmough,  Surbiton.  Eng.  Pat.  10,198, 
AprU  24,  1914. 

Menthol  is  melted,  mixed  with  not  more  than. 

10%  of  a  natural  wax,  fat,  oil.  or  fatty  acid,  or- 

fatty  alcohol  or  ester,  and  the  mixture  is  moulded. 

— W.  P.  S. 

Alcohols    [glycerol] ;    Method    of   condensing    poly- 

hydric .    H.  Hibbert,  Assignor  to  E.  1.  du 

Pont  de  Nemours  Powder  Co.,  Wilmington,  Del.. 
r.S.  Pat.  1,126.467,  Jan.  26,  1915.  Date  of 
appl..  Dec.  5,  1913. 

A    LIQUID    polyhydric    alcohol,    e.g.,    glycerol,    is- 

brought  into  contact  with  iodine  and  then  heated 

under  reduced  pressure. — W.  P.  S. 
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Glycols  ;  Preparation  of  di-secondary  — — .  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  277,392, 
May  0,  lJ)i:t. 

Dl-6ECONl>.\nY  glycols  are  obtained  by  the  electro- 
lytic rciluction  of  saturated  aliphatic  aldehydes  at 
metallic  cathodes  in  an  acid  luediuin. — A.  >S. 

Alkylaininoaridylcalechols  ;     Preparation     of . 

Karbeiifahr.  voriu.  F.  Baver  uud  Co.    Ger.  Pat. 
277,510,  June  0,  iiiV.i. 

ArylsI'IJ>honic   acid   halides  arc  allowed   to  act 

Xn  salt's  of  aminoacidylcatechol  ethers  and 
di  carbonates,  in  presence  of  an  inert  solvent, 
such  as  acetone,  water  V)eing  added  gradually  a.s 
the  reaction  progrei^ses.  The  resultinp;  arylsulph- 
amino-derivatives  are  alkylated  and  the  aryl- 
sulphoalkylaminoacidvlcatechol  ethers  saponified. 

—A.  S. 

Aceiylsalici/lic  acid  rhloridc  ;  Preparation  of -. 

n.  Wolffenstein.   Ger.  Pat.  277,659,  Dec.  20, 1911. 

AcETYLSAlJCYLif  acid  is  heated  with  a  solution  of 
thionyl  cldoride  in  benzene  or  other  inert  solvent, 
preferably  at  the  boiling  point  of  the  mixture, 
until  evolution  of  hydrochloric  acid  and  sulphur 
dioxide  ceases. — A.  .S. 

O'lyccrol-halofie7ihi/dri)is  and  rulers  of  polyhydroxy- 

fatiy  acids  ;  Preparation  of .    A.  Griin.    Ger. 

I'at.  277,901,  Oct.  10,  1913.  Addition  to  Ger. 
Pat.  272,337. 
The  reaction  between  triglycerides  of  hydroxy- 
fatty  acids  and  hydrohalogen  acids  described  in  the 
<hie'f  patent  (this  J..  1914,  007)  may  be  effected  at 
atmospheric  pressure. — A.  S. 

Ethers  ;  Preparation  of .    Chem.  Werke  vorm. 

H.   Byk.    Ger.   Pat.   278,777,   Jlay  31,   1011. 

AlXJOnOLS  in  the  form  of  vapour,  or  ethylene  hydro- 
carbons mixed  with  water  and/or  alcohol,  are 
led  over  heated  alum.  The  reaction  proceeds  at 
a  lower  temperature  than  when  alumina  is  used 
as  cat-alyst.  When  ethyl  alcohol  or  ethylene  is 
used,  the  reaction  product  is  a  nuxture  of  ether 
and  alcohol  containing  25 — 50  "„  ether  ;  the  alcohol 
cAn  be  recovered  and  again  subjected  to  the 
treatment. — A.  S. 

u-AminomelhyltfuinoUnes  ;     Manufacture     of . 

Verein.  Chininfabr.  Zimmcr  und  iCo.    Ger.   Pat. 

279,193,  March  0,  1913. 
oj-Aminomkthylquinolines,  useful  for  therapeutic 
purposes  and  for  the  preparation  of  other  pharma- 
ceutical    products,     are     obtainetl     liy     reducing 
nitriles  of  the  quinoline  scries  by  the  usual  methods. 

—A.  S. 

Esters  of  hydroxybemoyl-o-bemoic  acids,  their 
homologues  and  substitution  products  ;  Preparation 

of .     Farbenfabr.   vorm.   F.   Bayer  und   Co. 

Ger.  Pat.  279,201,  July  12.   1913.    Addition  to 
Ger.  Pat.  209,336  (this  J.,  1914,  277). 

Alkyl  esters  of  3-hydroxybenzoyl-o-benzoic  acid, 
its  homologues,  or  substitution  product.s,  with  the 
exception  of  the  methyl  ester,  are  obtainetl  from 
the  corresponding  ikrivativcs  of  3-aminobeiizoyl-o- 
benzoic  acid  by  introducing  a  hydroxyl  group  in 
place  of  the  amino  group  by  the  usual  methods. 
This  method  is  preferable  to  that  described  in  the 
chief  patent  (lor.  rit.)  for  the  compounds  in 
question,  since  3-aminobenzoyl-o-benzoic  acid  can 
be  readily  obtamed  and  easily  esterified. — A.  S. 

Lobelia  ;  Process  for  obtain'lng  the  total  alkaloids  of 
— — .  Chem.  Werke  vorm.  II.  Bvk.  Ger.  Pat. 
279.5.53,  Julv  15.  1913.  Addition  to  Ger.  Pal. 
207,219. 

The  process  for  extracting  the  total  alkaloids  of 
ipecacuanha,  described  in  the  chief  patent  (this  J., 


1914,  43),  is  .applied  to  the  lobelia.  The  alkaloids 
are  preferably  recovered  as  hydrochlorides,  using 
chloroform  iir  the  like  as  solvent. — A.  S. 

Lymphs  for   inoculation   against   certain   infcrlious 

diseases;    Prcpuralion  of  sterile .     Heirs  of 

A.  .Tacger,  A.  Jaeger,  1.  Jaeger,  F.  Fiehn,  and 
G.  Giinther.     Ger.  Pat.  279,093,  Jan.  9,  1912. 

Bacteeia  adhering  to  and  contaminating  the 
lymph  are  destroyed  by  treatment  with  acetone^ 

—A.  S. 


Alkali  sn7ts  of  the  ".S'-diamino-iA'-dioxyarseno- 
benzene  cornbincd  with  silver  and  process  of 
making  same.  P.  Ehrlich  and  I*.  Karrer,. 
Frankfort,  Assignors  to  Farbw.  vorm.  Meister,. 
Lucius;  und  Briining,  Hochst,  Germany.  U.S. 
Pat.  1,127.603,  Feb.  9,  1915.  Date  of  appl... 
Jan.  27,  19U. 

See  Eng.  Pat.  1247  of  1914  ;   this  J.,  1914,  942. 


Manufacture    of    seUnofluoresceins. 
279,549.     Sec  IV. 


Ger.    Pat. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

[Photographic]   particoloured  screens ;    Methods  of 

making .     C.  Iv.  A.  Brasseur,  Orange,  N.J.,. 

V.a.A.  Eng.  Pat.  28,031,  Dec.  11,  1913. 
A  TRi-coLOUR  element  of  plastic  material  such  as 
celluloid,  is  produced  either  by  cementing  togethei- 
st rings  of  the  three  different  colours,  or  mora 
easily  by  cementing  together  three  coloured 
sheets  and  then  making  transverse  sections. 
These  elements  are  then  assembled  lengthwise- 
and  cemented  together  by  pressure.  Sections  are 
cut  at  right  angles  to  the  length  of  the  elements. 
Uniform  screens  are  thus  obtained,  irregidar  in 
pattern,  but  without  aggregations  of  grains  of  th(^ 
same  colour.  For  the  production  of  long  lengths 
of  such  film  for  cinematograph  use  a  cylinder  is 
built  up  of  blocks  of  tri-colour  elements,  the 
length  of  the  elements  being  arranged  radially  , 
a  continuous  section  is  then  cut  from  the  surface 
of  the  cylinder  by  a  veneering  machine  or  similar 
appliance. — B.  V.  S. 

Sensitising  composition  for  photographic  paper, 
F.  I.  Rubricius,  New  York.  U.S.  I'at.  1,120,872, 
Feb.  2,  1915.  Date  of  appl.,  May  31,  1913. 
The  sensitising  solution  contains  ferric  ammoniun> 
citrate,  gum  arable,  citric  acid,  silver  nitrate, 
uranium  nitrate,  and  alcohol. — B.  V.  S. 


XXn.-EXPLOSIVES ;    MATCHES. 

Patents. 

Explosive.   A.  B.  Cole,  Bloomsburg.  Pa.   U.S.  Pat . 

1,120,401,  Jan.  26,  1915.    Date  of  appl.,  July  2, 

1913. 
An  explosive  yielding  no  material  excess  of 
oxygen,  carbon",  or  hytUogen,  is  prepared  by 
mixing  granulated  sugar  (25%),  finely-divided 
carbonaceous  mineral  matter  (22%),  potassium 
chlorate  (30%),  .sodivun  nitrate  (20%),  wood 
alcohol  (2%),  pota.s.siuni  permanganate  (0-5  %), 
and  lamp  black  (0-5%).— C.  A.  M. 
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Match;  Waterproof - 


-  and  method  oi  making  same. 
F.  van  Dyke  Cruser,  Barberton,  Oliio,  .Assignor 
to  The  Diamond  Match  Co.,  Cliicago,  111.  U.S. 
Pat.  1,127,410,  Feb.  9,  1915.  Date  of  appl., 
Feb.  17,  1914. 

A "  GELATINOUS  ingredient  is  mixed  with  the 
match  composition,  and  the  match  heads  are 
subsequently  exposed  to  formaldehyde  vapours  or 
solution  to  produce  an  insoluble  and  waterproof 
coating. — C.  A.  M. 


XXIII.— ANALYTICAL  PROCESSES. 

Cases  ;   Determining  the  sperific  gravity  of  - 


and 


correcting  the  volume  to  normal.  M.  Ilotsass.  J. 
Gasbeleucht.,  Jan.  30,  1915.  J.  Gas  LiErhtinK, 
1915,  129,  388—389. 

Specific  gravity.     The  apparatus  (see  fig.),  for  the 
continuous  control  of  the  gas  passing  through  a 
main,   depends  on  the  Bunsen  effusion  principle 
and    consists    of    an 
inverted  U-tube, 

closed  by  taps,  A  and 
B,  and  having  at- 
tached to  one  limb 
a,  pressure  gauge,  H, 
and,  at  the  bend,  a 
tap,  D,  in  the  bore  of 
which  is  the  effusion 
orifice.  The  ends  of 
both  limbs  communi- 
cate ^vith  a  hori- 
zontal tube  in  the 
middle  of  which  is  a 
tap,  E,  this  tube 
being  connected  with 
the  gas  supply  so  that 
when  E  is  closed  and 
A,  B,  and  C  open,  gas 
flows  through  the 
apparatus  in  the 
direction  of  the 
arrows.  To  make  a 
determination,  E  is 
opened  and  A  and  B 
closed,  thus  trapping 
gas  at  the  pressure  in 
the  main  in  the  space 
between  A  and  B  ; 
D     is     now     opened 

and  the  time  required  for  the  liquid  in  the  pressure 
gauge  to  fall  from  an  upper  to  a  lower  mark 
observed.  If  necessary  the  liquid  in  the  gauge 
may  be  raised  to  the  upper  mark  by  the  aid  of  the 
levelling  vessel,  G.  The  lower  mark  of  the  pressure 
gauge  is  adjustable,  and  is  set  so  that  the  time  of 
efflux  of  air  is  exactly  1  minute,  the  density  of  the 
gas,  relative  to  air,  being  then  eqxial  to  the  square 
of  the  time  of  efflux  of  the  gas,  in  minutes.  The 
effect  of  temperature  on  the  accuracy  of  the  deter- 
niination  is  negligible  for  variations  of  from  3°  to 
5°  C.  ;  otherwise  the  lower  mark  on  the  gauge 
must  be  set  for  air  at  the  temperature  required. 
To  allow  of  re-setting  without  stopping  the  flow 
of  gas,  A  and  B  are  three-way  taps  by  means  of 
which  the  U-tube  may  be  put  in  communication 
with  the  atmosphere. 

Correction  oj  volume  to  normal.  A  chart  is  given 
for  correcting  volumes  of  gas  (measured  saturated) 
and  calorific  powers,  to  0°  C.  and  760  mm.,  dry, 
which  may  be  used  in  place  of  the  ordinarv  tables. 

— W.  E."  F.  P. 

Fractional  distillation  with  regulated  stillheads.  I. 
M.  A.  Rosanoff  and  C.  W.  Bacon.  J.  Amer. 
Chem.  Soc,  1915,  37,  301—309. 

The  vapour  from  the  still  was  passed  upwards 
through   the    closed   annular   space   between   the 


walls  of  a  large,  double-walled  cylinder  of  tinned 
copper,  contained  in  a  thermostat.  Consecutive 
fractions  were  collected  and  examined  in  the 
manner  previously  described  (see  this  J.,  1914, 
1027).  Mixtures  of  carbon  bisulphide  and  acetone, 
ethyl  iodide  and  ethyl  acetate,  and  chloroform 
and  acetone  were  investigated  ;  with  the  first 
two  mixtures  the  boiling-point  curve  passes  through 
a  minimum  and  with  the  third  mixture  tlu-ough  a 
maximum.  The  stillhead  had  no  effect  when  its 
constant  temperature  was  above  that  of  the  boil- 
ing-point of  the  liquid  in  the  still  ;  in  every  other 
case  the  liquid  furnished  a  series  of  fractions  of 
constant  composition,  ia  agreement  with  that 
point  on  the  dew  (vapour-composition)  curve 
corresponding  to  the  temperature  of  the  stillhead. 
For  instance,  with  the  stillhead  at  4002°  C.  a 
mixture  of  carbon  bisulphide  with  a  small  pro- 
portion of  acetone  gave  seven  successive  fractions 
containing  751  mols.  %  CSj,  while  a  similar 
mixture  with  71%  of  acetone  gave  15  successive 
fractious  having  55-4  mols.  %  CSj. — J.  R. 


Pyrometer ;      A     new     optical  - 


.  W.  Allner. 
J.  Gasbeleucht.,  1913,  56,  1145—1150.  Chem.- 
Zeit.,  1914,  38,  Rep.,  469. 

A  RADIUM  preparation  replaces  the  electric  lamp 
as  the  standard  source  of  light,  and  calibration 
is  accomplished  by  means  of  a  gas-heated,  abso- 
lutely black  substance,  the  temperature  of  which 
is  ascertained  with  a  platinum-rhodium  thermo- 
element. Results  were  obtained  in  good  agree- 
ment with  those  vielded  by  a  Wanner  pyrometer. 

— J.  R. 

Copper  titrations  ;    Economy  and  rapidity  in  ■ 


E.  A.  Slagle.  Eng.  and  Min.  J.,  1915,  99,  285. 
In  the  iodide  method,  the  nitric  acid  solution  of  the 
copper  is  neutralised  by  the  addition  of  zinc  acetate 
(instead  of  sodium  carbonate,  followed  by  acetic 
acid)  and  the  titration  then  conducted  as  usual, 
the  end  point  under  these  conditions  lieing  "  per- 
manent "  for  only  5 — 10  mins.  The  mixed  lead 
and  copper  iodides  may  be  recovered  from  the 
solutions  liy  precipitation  with  lead  nitrate  in  the 
presence  of  an  excess  of  sodium  thiosulphate. 

— W.  E.  F  .P. 

Ahaniniv7n  associated  with  iron  :    The  separation 

and  determination  of ,  by  the  action  of  acetyl 

chloride  in  acetone.      H.   D.   Minnig.      Airier,   J. 
Sci.,  1915,   39,  197—200. 

Aluminium  cliloride  can  be  quantitatively  pre- 
cipitated and  separated  from  ferric  chloride  in 
concentrated  aqueous  solution  by  adding,  with 
stirring,  a  mixture  of  four  parts  of  acetone  with 
one  of  acetyl  chloride  ;  about  15  to  20  c.c.  of  the 
mixture  is  required  for  0  02  grm.  AIjOj.  The 
precipitate  is  washed  with  the  precipitating  mixture 
in  a  perforated  crucible,  dried,  and  ignited  to 
convert  the  chloride  into  oxide.  The  iron  may  be 
estimated  in  tlie  filtrate  by  diluting  with  water 
and  precipitating  with  ammonia.  If  the  acetyl 
chloride  contain  phosphorus  compounds,  alum- 
inium or  ferric  phosphate  may  be  formed,  causing 
high  results.  Acetyl  chloride  free  from  phosphorus 
compounds  may  be  prepared  by  passing  a  rapid 
stream  of  hydrogen  chloride  through  a  mixture 
of  glacial  acetic  acid  and  phosphorus  pentoxide 
or,  preferably,  through  purified  acetic  anhydride 
at  lOO"  C.  Phosphorus  compounds  are  removed 
readily  from  acetic  anhydride  Ijy  distillation 
over  anhydrous  sodium  acetate. — W.  C.  H. 


Sulphur  ;     Determination   of  - 


in  organic  sub- 
stances [coal,  coke,  foods,  etc.].  A.  Krieger.  Chem.- 
Zeit..  1915,  39,  22—23. 

A  MODIFICATION   of  the  method  of  HoUiger  and 
Dennstedt   (this   J.,    1909,   357  ;     also   Z.   angew. 
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Chem.,  1009,  88,  677)  is  recommended  for  the 
ilet-ermination  of  sulphur  iu  coal  aud  coke.  The 
weighed  tuvmule  (Oa  to  1  m'ui.)  is  distributed 
throuphout  the  combustion  ooat,  wliich  is  pre- 
ceded in  the  combustion  tube  by  a  10  cm.  copper 
spiral  ;  the  customary  packing  of  platinum  scrap  is 
replaced  by  a  10  cm.  layer  of  flint.  Combustion  is 
effected  in  a  stream  of  oxygen,  the  copper  spiral 
and  the  flint  being  kept  at  a  dull  red  licat.  The 
resulting  sulphuric  aciil  is  absorbed  in  iV  /5  sodium 
hydroxide  solution  and  estimated  volumetrically. 
The  heating  of  the  boat  is  so  regulated  that  an 
excess  of  oxygen  is  continuously  recognisable  in  a 
sodium  hydroxide  wash-bottle  following  the 
absorption  apparatus.  In  the  presence  of  lime, 
small  amounts  of  sulphur  are  retained  in  the  ash, 
c.ij.,  003  to  005";  m  a  coal  containing  0-20% 
CaO.  For  organic  substances,  plants,  and  foods, 
oxidation  with  concentrated  nitric  acid  is  preferable 
to  the  above  process.  The  dried  substance  (1  grms. ) 
contained  in  a  400  c.c.  Kjeldahl  flask  is  well 
mixed  with  nitric  acid  (20  c.o.  of  sp.  gr.  118)  and 
dissolved  by  heating  over  a  small  flame,  whereupon 
the  acid  is  partially  removed  by  boiling.  The 
residue  is  diluted  with  hot  water  (200  c.c),  liltered, 
and  precipitated  while  hot  with  barium  chloride. 
The  Dariuin  sulphate  is  collected  and  weighed. 
Silica  is  not  dissolved  from  plant  materials  under 
these  conditions. — J.  IJ. 

Wija'   iodine  aolxdion  ;     Preparation   oj .     H. 

Dubovitz.     Chem.-Zeit.,   1914,   38,   1111. 

To  prepare  Wijs'  N  /5  iodine  monochloride  solution, 
7-8  grms.  of  iodine  trichloride  and  8-5  grms.  of 
iodine  are  required  per  litre.  Most  standard 
text  books,  copying  an  error  (corrected  in  the  last 
edition)  in  Lewkowitsch's  book,  prescribe  9-4 
grms.  of  iodine  trichloride  and  7-2  grms.  of  iodine 
per  litre  ;  the  solution  thus  prepared  is  much  less 
stable  than  that  containing  the  correct  amounts. 

— C.  A.  M. 

A  comparison  oj  various  tnodificalions  of  the  Kjeldahl 
method  loith  the  Dumas  method  oj  delerminimj 
nitrogen  in  coal,  ivith  notes  on  errors  In  the  Dumas 
method  due  to  nitrooen  evolved  jrom  the  copper 
oxide.     Fieldner  and  Taylor.     See  llA. 

Firedamp  testers,   Beckmami  and  .Steglich.  .S'ce  IIa. 

Determination  oj  gasoline  vapour  in  air.     Burrell 
and  Robertson.     See  IIa. 

Detemiinalion  of  benzol  in  gas.     Krieger.     See  IIa. 

Determination   and   drying   oj   bitumen   and   other 
viscous  substances.     Bornemann.     .S'ce  IIa. 

Determination  oj  the  degree  oj  "  ripeness  "  oj  viscose. 
Hottenroth.     Hee  V. 

Volumetric  determination  oj  jree  sulphurous  acid. 
Sander.     See  VII 

Analysis  oj  lactic  acid.     Faust.     See  VII. 

Determination    oj   small   quantities    oj   boric    acid. 
Halphen.     See  VII, 

Further  applications  of  the  boric  acid  method  [jor 
determining  ammonia].     Winkler.     Sec  VII. 

Detection  oj  bromides  in  presence  oj  thiocyanatcs, 
cyanides,  and  jerrocyanides.  Curtman  and 
Wikoff.     See  VII. 

Methods  oj  a^ialysis  oj  sulphur.     Levi.     See  VII. 

A'eto  reaction  oj  jree  oxygen.     Binder  and  Weinland. 
See  VII. 


Experiments  with  de  Nolly's  apparatus  for  the 
detcrtninalion  oj  carbon  [in  iron  and  steel]. 
Lepsoe.     See  X. 

A  simple  jat  extraction  tube.     Butt.     See  XII. 

Colour  reaction  oj  sesame  oil.     Bosch.     See  XII. 

New    method    oj    determining    glycerol    [in    jals]. 
Bertram.     See  XII. 

Comparative  analyses  oj  basic  slag  by  the  methods 
oj  Lorenz,  Naumann,  and  Popp.  HoUe.  Sec 
XVI. 

Determination  of  reducing  sugars  in  cane  molasses. 
Verret.     See  XVII. 


Detection    of 


aniline    dyes    in 
See  XVIII. 


ivincs.     Wohack. 


Detection  of  antiseptics  [benzoic  acid  and  its  deri- 
vatives] in  preseved  meats,  etc.     iNlarre.    See  XIXa. 

Determination  of  inorganic  phosphoric  acid  in  ccrluin 
tissues  and  food  products.     Chapin  and  Powick 
Sec  XIXa. 

Detection  and  delerminalion  of  small  quantities  of 
carbon  oxysulphide  in  carbon  dioxide,  [mineral 
toalers,]  and  tvell  gases.     Dede.     See  XIXa, 

Action  of  hydrogen  peroxide  on  metals  and  its  use  for 
disinfeeting  i7istruments.    Bichholz,    See  XI  Xb. 


Determination     of     opium 
jMarschalko. 


alkaloids. 
See  XX. 


GseU     and 


Determination   of   nicotine   in   tobacco   and   tobacco 
preparations.   Baggesgaard-Rasmusaen.  See  XX. 

Determination   of   kawa   resin   in   gonosan.     Hess. 
See  XX. 

Determination  of  salicyluric  acid   [in  presence  of 
salicylic  acid].     Baldoni.     See  XX. 

Delerminalion  oj  benzoic  acid  in  urine.     Raiziss  and 
Dubin.     See  XX. 

Patknt. 

Gases  or  liquids  ;  Determination  oj  substances  in 

[e.g.,    carbon   tnonoxide   in   mine   air].     J. 

Harger,  Gateacre,  Lanes.   Eng.  Pat.  250,  Jan.  5, 
1914. 

The  method  consists  essentially  in  converting  the 
substance  to  be  determined  into  or  replacing  it  by 
an  equivalent  quantity  of  an  acid  or  alkali,  and 
passing  a  solution  of  this  through  a  small  primary 
cell  provided  with  a  galvanometer.  To  determine 
carbon  monoxide  in  mine  gases,  etc.,  the  gas  is 
passed  through  bromine-water,  potassium  hydr- 
oxide, sulphuric  acid,  or  phosphorus  pentoxide, 
and  then  brought  into  contact  with  iodine  pent- 
oxide  heated  to  150° — 170°  C.  ;  the  liberated 
iodine  is  collected  in  arsenious  acid  solution  which 
is  passed  through  the  cell.  The  apparatus  is 
caliorated  so  that  a  zero  reading  is  given  for  the 
potential  difference  of  the  electrodes  in  the 
arsenious  acid  solution  before  the  iodine  is  intro- 
(luced.  The  iodine  pentoxide  may  be  heated  by 
placing  it  iu  a  tube  in  the  space  between  the 
gauze  and  the  bonnet  of  a  miner's  safety  lamp  of 
modified  form.  Su Instances  other  than  carbon 
monoxide  may   be  determined  in  a  similar  way 

!   after  they  have  been  absorbed  in  suitable  solutions. 

I  The  galvanometer  may  be  connected  with  an 
alarm  device  adapted  to  operate  when  a  pre- 
determined amount  of  substance  is  present  in  a 
gas.  (Reference  is  directed  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907  to  Eng.  Pats.  14,342  of  1903  and  1776 
of  1913  ;  this  J.,  1903,  1085  ;  1913,  1171.)— W.  P.  S. 
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TRADE  REPORT.     BOOKS  RECEIVED. 


[Mar.  15, 1615. 


Trade  Report. 

Export  prohibitions. 

Great  Britain.  By  au  Order  iu  Council,  dated 
March  2nd.  the  exportation  of  paraffin  wax  and 
prnssiate  of  soda  is  prohibited  to  all  destinations 
other  than  British  Possessions  and  Protectorates. 

Germany.  The  exportation  of  collodion  and  of 
solutions  of  thorium  and  cerium  salts  is  pro- 
hibited by  a  decree  dated  Feb.  15th. 

Competition  with  Germany  and  Austria-Hunyary. 
Board  of  Trade,  March  5th  and  10th,  1915. 

Is  connection  with  the  campaign  undertaken  by 
the  Board  of  Trade  on  the  advice  of  their  Advisory 
Committee  on  Commercial  Intelligence  to  assist 
British  manufacturers  and  merchants  to  secure 
trade  formerly  in  the  hands  of  German  or  Austro- 
Hungarian  firms,  the  Board  continue  to  receive 
a  large  number  of  inquiries  for  the  names  of 
sellers  or  buyers  of  articles  of  which  the  sources 
of  svipply  or  markets  have  been  interfered  with 
by  the  war.  Special  arrangements  have  been 
made  in  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade  for  dealing  with  these  inquiries, 
and  lists  10  and  11  of  articles  which  inquirers  desu'e 
to  purchase  may  be  obtained  by  United  Kingdom 
manufacturers  and  traders.  British  firms  inter- 
ested, as  svippliers,  in  any  of  the  goods  men- 
tioned should  communicate  with  the  Director  of 
the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73,  Basinghall  Street,  London,  E.C. 
A  recent  list  of  goods  which  firms  in  this  country 
are  prepared  to  supply  is  also  obtauiable  from  the 
Commercial  Intelligence  Branch. 

Export  and  import  licences ;    War  Trade  Depart- 
ment for  dealing  with .    Board  of  Trade  J., 

Feb.  25,  1915. 

A  DEPARTMENT  under  the  Treasury  (to  be  called 
the  War  Trade  Department)  has  been  formed  to 
replace  the  Committee  on  Trade  with  the  Enemy 
so  far  as  concerns  the  work  of  dealing  with  applica- 
tions for  export  and  import  licences.  The  Depart- 
ment will  also  embrace  an  Intelligence  Division 
which  will  serve  as  a  Clearing  House  for  all  war 
commercial  information.  AU  communications 
should  be  addressed  to  the  Secretary  of  the  Depart- 
ment at  4,  Central  Buildings,  Westminster,  S.W. 


Books  Received. 

The  Chejustry  of  Petroleum  and  its  Sub- 
stitutes. By  C.  K.  Tinkler,  D.Sc,  and  F. 
Challenger,  Ph.D.,  B.Sc,  Lecturers  in  Chemistry, 
Birmingham  University,  with  an  Introduction 
by  Sir  Boverton  Redwood,  Bart.  Crosby, 
Lockwood  and  Son,  7,  Stationers'  Hall  Court, 
Ludgate  HUl,  London.  E.C.  Price  10s.  6d. 
(330 -f- It)  pages,  .SJx5Jin.) 

The  appearance  of  this  vohime  will  be  appreciated 
by  many  who  have  felt  the  need  for  a  work  con- 
taining a  certain  amount  of  technological  matter, 
together  with  an  outline  of  the  purely  chemical 
principles,  of  which  a  knowledge  is  essential 
to  a  comprehension  of  the  methods  of  the  petroleum 
industry.  The  earlier  chapters  deal  with 
petroleum  products  and  the  manipulation  of 
inflammable  liquids  generally,  and  include  sections 
on  shale  distillation  and  the  cracking  process. 
Further  chapters  are  added  on  coal  tar  and  its 
products,  hydrogenation,  alcohol  and  its  deriva- 
tives, wood  distillation,  saponiflable  oUs.  and 
Ihermo-chemistry.  Sir  Boverton  IJedwood  writes 
as  follows  in  the  introduction  : — "  The  authors 
have  aimed  prunarily  at  x^roviding  a  text-book 
for  students  who  desire  to  become  proficient  in  the 


chemical  technology  of  petroleivm,  and  they  have 

admirably    achieved    their    object The 

book  is  much  more  than  a  mere  aggregation  of 
facts,  for  it  is  a  higlily  commendable  and  successful 
attempt  to  bridge  over  the  gap  between  the 
academic  and  the  practical  treatment  of  the 
subject,  and  it  should  do  much  to  pave  the  way 
to  a  better  understanding  of  the  intimate  relations 
between  pure  and  applied  science,  as  well  as  of 
the  extent  to  which  the  latter  depends  upon  the 
former." 

The  Chemistry  of  Cyanogen  Compounds  and 
their  Manufacture  and  Estimation.  By 
Herbert  E.  Williams.  J.  and  A.  Cliiu'chilj, 
London.     1915.     Price  10s.  6d.     iv.  +  423  pp. 

The  scope  and  purpose  of  this  book  may  be 
characterised  by  a  quotation  from  the  preface, 
in  which  the  author  says  that,  dissatisfied  %vith  the 
frequently  incorrect  and  misleading  statements 
about  cyanogen  compounds  to  be  found  in  existing 
books,  he  has  tried  "  to  rescue  the  information 
scattered  through  the  scientific  press,  to  check 
the  composition  and  properties  of  the  compounds 
described  as  tar  as  possible  and  to  add  a  small 
quota  to  o\ir  knowledge  of  these  compounds." 
The  first  half  of  the  book  is  devoted  to  chemistry, 
the  second  half,  in  approximately  equal  parts, 
dealing  with  manufacture  and  analysis  of  cyanogen 
compounds.  The  substances  described  are  : — 
Cyanogen,  the  cyanogen  haloids,  cyanamide  and 
their  derivatives  ;  hydrocyanic,  cyanic,  cyanuric, 
fidminic,  fulminuric,  thio-  and  seleno-cyanic  acids 
and  the  munerous  simple  and  complex  salts 
derived  from  them.  The  information  to  be  found 
about  each  compound  is,  in  most  cases,  confined 
to  a  statement  of  its  empuical  formula  and  brief 
directions  for  its  preparation  together  with  a 
qualitative  statement  of  its  solubUity,  colour,  and 
appearance.  Within  these  limits,  it  appears  to  be 
accurate  and  reliable,  but  it  may  be  regretteil 
tliat  the  author  has  not  seen  his  way  to  carry 
through  more  thoroughly  the  first  part  of  the 
programme  outlined  above.  To  mention  a  few 
examples  taken  at  random,  the  solubilities  of 
sodium  and  potassium  fcrrocyanides  are  not 
given,  recent  investigations  of  the  composition 
of  the  ions  of  complex  cyanides  in  solution  are 
entirely  neglected,  the  researches  of  Morrell  and 
BiU'gen  and  of  Grube  and  Kriiger  on  the  poly- 
merisation of  cyanamide  and  Walker's  work  on 
the  formation  of  urea  from  ammonium  cyanate 
are  not  referred  to — the  fist  of  omissions  might 
easily  be  extended.  In  reading  an  account  of  the 
bewilderingly  munerous  and  apparently  xmrelated 
tlouble  and  complex  cyanides,  the  need  of  consti- 
tutional fomiulje  is  vividly  felt,  iLonly  as  an  aid 
to  memory  ;  a  systematic  application  of  Werner's 
theory  would  have  added  to  the  interest  of  the 
book,  and  a  freer  use  of  ordinary  constitutional 
formiUiP  in  dealing  with  the  derivatives  of  cyan- 
uric  acid  and  cyanamide  would  have  been  helpfid. 
The  ditticult  question  of  the  individuality  of  many 
of  the  amorphous  fcrrocyanides  seems  to  the 
reviewer  to  merit  more  critical  attention  than  the 
author  has  given  it. 

The  portion  of  the  book  dealing  with  manu- 
facture may  be  more  unreservedly  commended. 
The  chapters  dealing  with  the  recovery  of  ferro- 
cyanides  from  coal  gas  and  with  the  manufacture 
of  Prussian  blue,  in  which  the  author  appears  to 
be  writing  largely  from  fii'st-hand  knowledge,  are 
especially  interesting.  The  same  remarks  apply  to 
the  analytical  portion  of  the  book,  which  should 
be  very  serviceable  to  anyone  who  has  to  take 
up  this  kind  of  work. 

There  is  an  unfortunately  large  number  of  mis- 
prints of  proper  n.ames,  especially  in  the  second 
half  of  the  book. 

T.  E. 
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MR.    It.    T.    PINNOCK   IN   THE   CHAIR. 


THE  CHEMICAL  INDUSTRIES  OF  GERMANY. 

BY    PUOF.    PKRCY    P.    FR.\NKLAND,    F.K.S. 

It  is  remarkable  that  the  Royal  House  of  I'russia 
has  during  many  centuries  been  associated  in  one 
way  or  another  \vith  chemical  enterprises  of 
various  kinds.  Thus  already  the  second  ruler  of 
the  country,  the  Markgraf'  John  (IfiOS — 1619) 
was  a^tuallv  surnamed  "  the  Alchemist  "  in  conse- 
quence of  the  zeal  with  which  during  many  years 
he  pursued  his  investigations  on  the  transmutation 
of  metals,  wliilst  a  number  of  his  successors 
exhibited  great  interest  in  the  same  problem — the 
manufacture  of  gold — which  has  never  failed  to 
fascinate  the  needy  princes — and  what  princes  are 
not  needy  ? — of  all  "ages  and  all  nations.  The  Great 
Elector  {1640- — 1088),  who  did  so  much  to  advance 
the  power  of  Prussia,  was  a  patron  of  chemistry, 
whicn  wa.9  just  then  beginning  to  emerge  as  an 
experimentaJ  science  from  the  obscurantism  of 
alcnemy.  He  provided  the  celebrated  Kuukel 
with  a  laboratory  and  glass  furnaces  on  an  island 
in  his  park  at  Potsdam,  and  it  was  there  that  in 
1678  Kunkel  made  the  discovery  of  ruby  glass, 
produced  by  means  of  traces  of  gold,  and  which  is 
still  an  unsurpassed  method  of  colouring  gltiss  for 
ornamental  purposes.  Kunkel  also  rediscovered 
phosphorus,  which  had  previously,  in  1669,  been 
obtained  by  the  alchemist  Brand  of  Hamburg, 
who  had  quite  accidentally  produced  it  in  the 
course  of  his  attempts  to  extract  the  Philosopher's 
Stone  out  of  urine.  But  whilst  the  discovery  of 
yellow  phosphorus  is  thus  of  Gorman  origin,  its 
production  on  an  industrial  scale  was,  until  20 
years  ago,  only  carried  on  in  England  and 
France.  In  1892  the  manufacture  of  phos- 
phorus by  electro-thermic  means  was  introduced 
into  Germany  by  the  (Them.  Fab.  (jriesheim- 
Elektron  at  Frankfurt.*  Red  phosphorus  was 
discovered  by  Schrotter,  an  Austrian  cliemist,  in 
1848,  and  was  adapted  for  safety-matches  by  the 
German  Bottger  in  the  same  year.  His  invention 
was  first  taken  up  in  Sweden,  and  was  not  adopted 
until  10  years  later  in  Germany.  The  match 
industry  lias  a-ssumed  its  largest  dimensions  in 
Germany.  Thus  the  (ierinan  annual  production 
in  1912  was  i:4,600,000.t  The  value  of  all  matches 
(Britisii  and  foreign)  consumed  in  Great  Britain  in 
1910  is  estimated  at  £1,203,750 — about  9  matches 
per  day  per  head.  Messrs.  Bryant  and  May's  (by 
far  the  largest  English  concern)  turned  out  1152 
miUion  boxes  in  1907.  This  represents  about  < 
the  British  output.  In  1907  the  total  value  of 
British  production  was  £775,000,  of  which  £76,000 
worth  was  exported.J  The  British  export  of 
matches  is  diminishing.  It  is  worthy  of  note 
that  Japan  in  1901  exported  matches  to  tlie 
value  of  £1,200,000. 


•  The  aathor  has  mnch  pleasure  in  acknowledging  the  assistance 
he  has  received  from  the  valuable  compiiation  l>y  Professor  I.epsius 
of  Berlin,  "  Deutschiands  Chem.  Industrie  1S88 — 1913,"  and 
from  that  by  Dr.  Dulsberg,  of  Elberfeld,  "  Wissenschaft  und 
Technik,"  1911. 

t  UoUnari,  "General  and  Industrial  Inorganic  Chemistry,"  1911!. 

i  Clayton. 


I        Porcelain. — Another  great  German  industry  owes 

I   its  origin  to  alcliemistic  studies  made  bv  Biittcher 

■   in  the  reign  following  that  of  the  Great  Elector, 

i    namely,  that  of  Frederick  III.  (108S — 1713)  first 

King   of   Prussia.     Having   succeeded   in   making 

I   gold    before    witnesses,    Bottclier    was    seized    by 

I   order  of  the  Elector  of  Saxony  and  was  "  interned  " 

at  Dresden,  where,  although  lie  did  not  succeed 

in    making   the   much-desired    gold,    he   founded, 

.along  with  the  physicist  Tschirnhaus.  the  celebrated 

Dresden  porcelain  industry. 

The  astute  Fi-edori.k  the  Great  (1740 — 1786) 
was  anxious  to  uianufacture  the  Dresden  ware  at 
Berlin  and  to  this  end  commissioned  Ids  court 
apothecary,  Johann  lleini-ich  Pott,  to  institute 
investigations.  These  attempts  were,  however,  all 
unsuccessful. 

The  Great  Frederick  placed  much  faith  in  secret 
agents  and  it  was  by  means  of  spies  that  he 
succeeded  in  discovering  the  secrets  of  the  Dresden 
porcelain  manufacture,  for  at  his  instigation 
an  enterprising  merchant,  bearing  the  name  of 
Gotzkowski,  with  the  assistance  of  a  Saxon 
workman,  brought  the  secrets  of  the  Dresden 
process  to  Berlin  and  established  a  porcelain 
factory  in  the  Leipzigerstrasse,  which  still  remains 
the  warehouse  for  the  Berlin  porcelain  goods. 
But  Frederick  later  stopped  the  pecuniary  assist- 
ance with  which  the  factory  had  been  subsidised, 
and  Gotzkowski  was  forced  to  sell  the  concern  to 
Frederick  for  a  .sum  of  about  £30,000,  and  so  was 
established  the  celebrated  Berlin  Royal  Porcelain 
Factory,  amongst  the  products  of  which  are  the 
well-known  crucibles  and  evaporating  basins.  The 
flourishing  state  of  the  German  porcelain  and 
pottery  manufacture  is  attested  by^the  fact  that 
during  the  past  25  years  the  number  of  works  has 
increased  from  228  to  359,  and  the  number  of 
workpeople  employed  from  37,000  to  66,000.  In 
1912  the  German  exports  of  china,  earthen  and 
stoneware  were  valued  at  upwards  of  3  J  million 
sterling. 

Glass. — Even  still  more  important  is  Germany's 
glass  manufacture,  for  which  she  has  long  been 
pre-eminent.  The  annual  export  in  recent  years 
has  been  over  seven  million  pounds. 

Cyanide  industry. — In  the  early  18th  century 
an  accidental  discovery  was  made  by  Diesbach, 
a  Berlin  colour-maker,  which  has  proved  of  great 
industrial  importance.  Diesbach  was  preparing 
what  is  known  as  Florentine  lake,  a  red  pigment 
obtained  by  precipitating  a  solution  containing 
cochineal  extract  and  an  iron  salt  with  caustic 
potash.  It  .so  happened,  however,  that  the 
potash  used  by  Diesbach  had  been  in  contact  with 
bone-oU,  containing  some  cyanide,  and  the  result 
was  that,  instead  of  the  rusidt  he  anticipated,  a 
magnificent  blue  colouring  matter  was  obtained. 
This  substance,  which  is  still  known  as  Berlin  or 
Prussian  blue,  was  the  first  cyanogen  compound 
to  be  discovered. 

The  cyanogen  compounds  have  played  a  most 
conspicuous  part  in  the  development  of  organic 
chemistry,  and  every  source  of  cyanogen  has  been 
exploited  for  obtaining  them.  In  recent  years 
the  demand  has  increased  enormously  owing  to  the 
employment  of  sodium  and  potassium  cyanides 
in  the  extraction  of  gold.  To  meet  this  demand 
a  number  of  synthetical  methods  for  their  pre- 
paration have  been  super-added. 

Germany's  annual  production  of  cyanides  is 
estimated  at  10,000  tons,  of  value  £650,000, 
or  about  half  of  the  world's  production. 

Beet  sugar  industry. — Another  industry  also 
had  its  beginnings  in  the  I8th  century  during 
the  reign  of  the  Great  Frederick,   and   was  the 
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outcome  of  the  laborious  researches  of  Marggraf 
(bom  in  Berlin  in  1700,  and  a  pupil  of  Stahl)  on 
the  occurrence  of  sugar  in  the  vegetable  kingdom. 
Of  the  numerous  jnants  investigated  from  this 
point  of  view  he  found  that  the  beetroot  {Beta 
vulgaris)  contained  the  largest  proportion  of 
saccharine  material  and  that  the  sweet-tasting 
substance  was  identical  with  that  present  in  the 
tropical  sugar  cane  {Saccharum  officinarum). 

It  was  not,  however,  untU  some  50  years  later 
that  the  observations  of  Marggraf  led  to  the  first 
beet-sugar  factory  in  the  hands  of  Franz  Karl 
Achard,  who  was  subsidised  in  this  ventvu'e  by 
the  Prussian  King,  Frederick  WUliam  III.  (reign 
1797- — 1840),  who  was  also  the  founder  of  the 
University  of  Berlin.  * 

The  beet-sugar  industry  had  to  contend  with 
strenuous  competition  on  the  part  of  the  cane- 
sugar  manufacturers,  who  were  chiefly  EngUsh 
and  who  are  said  to  have  endeavoured  to  corrupt 
Achard  by  heavy  bribes.  The  industry  was, 
however,  "greatly  promoted  when,  in  1806, 
Napoleon  issued  his  famous  edict  closing  the 
European  ports  to  British  goods.  The  vast  extent 
of  this  industry  at  the  present  time  can  be  gathered 
from  the  following  figui'es  : — 

Total  sugar  crop  for  1912-13  :  Cane  sugar, 
9,211,7.55  tons  ;  beet  sugar,  European  (one-third 
German),  8,310,000  tons ;  beet  sugax,  U.S.A., 
624,064  tons  ;   total,  18,145,819  tons. 

The  sugar  industry  should  give  us  food  for 
serious  reflection  when  we  consider  the  following 
facts  : — United  Kingdom  spends  annually 
£23.000,000  on  1,700,000  tons  imported  sugar. 
Germany  produces  £36,000,000  worth  of  beet 
sugar  on  1,300,000  acres,  France  jn'oduces 
£13,000,000  on  570,000  acres  ;  aU  contmental  coun- 
tries together  produce  £116,000,000  on  6,000,000 
acres.f  In  the  United  Kingdom  there  is  only 
one  small  experuiiental  beet  sugar  factory  in 
existence.  The  beet  sugar  industry  is  of  particular 
intorest  in  connection  with  tlie  present  European 
crisis,  inasmuch  as  it  is  a  most  notable  example  of 
an  industry  which  largely  owed  its  succes,sful 
inception  to  a  state  of  war  which  disturbed  the 
previously  established  order  of  things  in  the  matter 
of  sugar-supply. 

In  this  country  agriculture  is  well  known  to 
be  productive  of  a  conservative  frame  of  mind, 
but  that  it  is  not  so  in  Germany  is  Well  illustrated 
by  the  extraordinary  {progress  which  has  been 
made  in  the  cultivation  of  the  sugar-beet  under 
the  guidance  of  systematic  scientUic  research. 
Thus  in  1840  100  kUos.  of  beet  gave  5-9  kilos, 
sugar  ;  in  1850,  7-3  ;  in  1870,  8-4  ;  in  1890,  12-5  ; 
and  in  1910,  15-8  kilos.  In  1871  the  mean  jiro- 
duction  of  beet  per  hectarej  was  240  quintals,§ 
and  in  1910,  300  quintals.  In  1867  the  con- 
sumption of  coal  for  100  kilos,  of  beet  was  35  kUos. ; 
in  1877,  24  ;  in  1890,  10  ;  and  in  1900,  7  kilos. 
Further  economy  in  coal  has  been  effected  by 
means  of  the  Kestner  concentrator.il 

Sulphuric  acid,  soda,  and  bleaching  poivder 
industries. — Sulphuric  acid  was  discovered  by  the 
German  alchemist  Basil  Valentine  in  the  15th 
century.  The  production  of  this  fundamental  acid, 
however,  on  any  considerable  scale  took  its  origin 
in  Bu-minghain.  where  Dr.  Roebuck  in  1746 
introduced  the  classical  leaden   chamber   process. 

f  There  was  no  University  in  Berlin  until  1809,  but  the  following 
figures  will  show  how  Prussi.a  has  made  up  for  lost  time  in  this 
respect.  In  1913-14,  there  were  7613  male  and  770  female  matricu- 
lated students,  and  4113  male  and  AO  female  non-matriculated 
students.  The  annual  income  was  £246,310  ,of  which  £204.650 
came  from  the  State,  £40,900  frum  fees,  etc.,  and  £760  from  other 
sources.  The  annual  cxpcniliture  was  £246,310.  of  which  tlie 
teaoliing  staff  accounted  for  £104,790  ;  departmental  expenses, 
£100,140:  building  expenses,  £10,610  :  reserve,  £6680  ;  adminis- 
tration, bursaries,  etc.,  £24,0110.     "  Minerva,"  1914. 

t  C.  W.  Fielding,  "  Morning  Post,"  Jan.  23,  1915. 

t  Hecfarc  =  2-6  acre.     §  1  quintal  =  100  kilograms. 

■l  Molinari,  •  General  and  industrial  Org.  Chem.,"  1913. 


At  the  beginning  of  the  19th  century  it  became 
an  industry  of  great  importance,  more  e.specially 
in  England,  because  of  this  acid  being  required 
for  the  manufacture  of  carbonate  of  soda  by  the 
Le  Blanc  process. 

The  manufacture  of  Le  Blanc  soda  was  taken 
up  in  England  in  1814,  especially  in  connection 
with  soap-making,  and  it  was  in  England  that 
this  manufacture  a.ssumed  the  largest  proportions. 
The  enormous  advances  made  in  this  manufacture 
durhig  the  past  century  may  be  gathered  from  the 
fact  that  the  price  of  carbonate  of  soda  in  1818 
was  about  £42  per  ton,  whilst  to-day  it  is  only 
about  one-tenth  of  that  amount.  One  of  the 
determining  factors  which  made  England  the 
principal  home  of  soda  manufacture  was  the 
great  development  of  our  cotton  industry  during 
the  19th  century. 

During  a  large  part  of  the  last  century  England 
manufactured  Le  Blanc  soda,  sulphuric  acid,  and 
bleaching  powder*  for  most  of  the  world.  But 
during  the  latter  half  of  the  century  the  rival 
ammonia  soda  process  made  its  appearance.  The 
original  discovery  of  the  reaction  on  which  it 
depends — it  was  first  patented  in  England  by 
Dyar  and  Hemming  in  1838 — ^is  ascribed  to 
several  dilferent  persons,  but  the  process  was  first 
made  an  industrial  success  in  Belgium  by  M. 
Ernest  Solvay.  The  Couillet  Works  were  founded 
with  a  capital  of  about  £6000  in  1863  ;  the  numerous 
affiliated  works  are  now  to  be  found  in  Belgium, 
England  (Brunner,  Mond  and  Co.),  Germany, 
Prance,  Italy,  Spain,  Austria-Hungary,  Russia, 
and  North  America.  They  employ  35,000  persons. 
During  the  50  years  the  price  of  soda  has  been 
reduced  from  £10  to  £4  a  ton.  The  displacement 
of  Le  Blanc  soda  by  ammonia-soda  involved  the 
introduction  of  new  methods  of  chlorine  manufac- 
ture. After  numerous  abortive  attempts  in 
various  directions,  the  successful  production  of 
electrolytic  chlorine  has  been  achieved,  and  about 
half  of  the  bleaching  powder  in  the  world  is  now 
made  by  tliis  means. 

Electrolytic  chlorine  is  now  often  converted 
into  liquid  chlorine  (Od.  a  kilo.),  of  which  large 
quantities  are  used  at  Stassfurth  for  the  annual 
preparation  of  500,000  kilograms  of  bromine,  and 
the  Badische  AniUn  und  Soda  Fabrik  used  in  1900 
more  than  1  million  kilos,  for  the  preparation  of 
chloracetic  acid  employed  in  the  manufacture  of 
synthetic  indigo. 

In  the  manufacture  of  sulphuric  acid,  again, 
the  old-established  EngUsh  or  leaden  chamber 
process  has  not  been  allowed  to  remain  un- 
challenged, for  since  the  beginning  of  the  present 
century  it  has  had  to  meet  the  competition  of  the 
so-called  contact  process.  This  is  based  on  a  long 
known  reaction,!  which,  however,  remained  almost 
unutilised  untU  the  meticulous  industry  of  German 
chemists  and  the  courageous  enterprise  of  German 
manufacturers  developed  it  into  a  commercieiUy 
successfiU  process,  which  was  elaborated  in  the 
works  of  the  Badische  Anilin  und  Soda  Fabrik 
at  Ludwigshafen. 

The  ammonia-soda  and  the  contact  sulphuric 
acid  J  processes,  although  carried  out  in  this  country, 
have  been  largely  instrumental  in  making  other 
countries,  more  especiaUy  Germany  and  the 
United  States,  independent  of  the  EngUsh  pro- 
duction of  these  aU-important  chemicals. 

In  1882  the  world's  consumption  of  soda  was 
700,000  tons  (160,000  am.  soda),  and  in  1902 
1,760,000  tons  (250,000  Le  Blanc).  In  England,  in 
1876,   £7,000,000   was   investod  in   the   industry, 


*  Discovered  by  Tennant  in  1799. 

t  This  reiictiou  had  for  many  years  been  used  by  Messel  in 
England,  but  only  for  manufacture  of  SO3. 

X  The  Clayton  AniUne  Co.  and  Nobel's  Explosives  -Works  have 
contact  sulphuric  acid  plant. 
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which  gave  employment  to  22,000  workpeople.  In 
1880  th<-  British  .mtpiit  wus  i:«),000  tons,  mid  in 
1896  80t),l>0U  toiLS.  Noith  .\iuerii-a  in  18Htj  pro- 
duced 1100  tons,  and  in  l8t)S  :iOO,000  tons;  and 
Germany  in  1878  made  42,000  tons,  in  1901 
MOO.OOO  ton.s,  and  in  UllO  100,000  tons.*  Tlie  lirst 
soda  works  in  Germany  wji-s  only  erected  in  184:5 
by  Hermann  at  Schimebeck,  near  Magdeburg,  and 
the  first  leaden  chamber  by  Knnheim  in  1844  on 
the  Tsmpelhof  I'lain,  near  iierlin. 


in  value.  Natural  rubies  or  sapphires  of  2 — 4 
carats  c(,>st  £'20  -tM),  and  larger  stones  up  to  £1.50, 
whUst  the  artificial  woidd  oidy  cost  1/500—1/1000 
of  those  aninimt-s. 

A  still  more  recent  and  much  more  important 
application  of  hjdrogen  is  for  the  hardening  of 
fats,  which  dt!pends  on  the  transformation  of  un- 
saturated into  saturated  acids  by  means  of  hydro- 
gen in  the  presence  of  a  catalyst  (nickel,  palladium, 
etc.). 


rroduclion  in  tons,  1910.* 


Germany. 

England. 

France. 

Vnited  States. 

Europe. 

World. 

Sulphuric  acid  (H1SO4) 

1,250,000 
400,000 
400.000 

SO.OOO 
786,000 
150,000 
450,000 
100  000 

70,000 

1,000,000 

700,000 

120,(100 

M»  000 

t 

500,000 
200,000 
337,000 

1.200,000 
250.000 
250,000 

623  000 
50,000 

3,700,000 
1,740,000 

6,ooo,oflq 

2,000,000 

150,000 

2,300,000 

Soda 

(of  tliis  Lc  Blanc  Soda)    

(of  this  for  nitric  acid)   

300,000 

(of  this  el('ctroi>-tic)   

150,000 

•  Duisbeig,  "  Wisscnschaft  und  Teohnik,"    1911. 
t  Already  in  1895  the  cstioiatrd  production  of  hydrochloric  acid  in  England  was  1  million  tons,  and  for  the  whole  of  Europe  2  million 

tons.    (Molinari.) 


Uyilroyen  indiwtri/. — The  electrolytic  production 
of  soda  and  chlorine  is  of  course  attended  with  the 
evolution  of  enormous  volumes  of  hydrogen.  At 
first  this  gas  wa-s  allowed  to  go  to  waste,  but 
gradually  interesting  and  important  uses  have 
lieen  found  for  it  ;  (1)  Dirigible  balloons,  rendered 
pos.sible  by  taking  advantage  of  the  Ughtness  of 
the  internal  combustion  engine.  One  horse-power 
engine  is  but  little  heavier  than  1  kilogram. 
:i7,000  cub.  metres  of  hydrogen  is  reqiuied  for  a 
modern  airship.  The  balloon  sheds  are  often 
established  near  electrolytic  soda  works,  or  the 
gas  may  be  transported  in  steel  cylinders  com- 
pressed to  1.50  atmospheres.  500  cyhnders  con- 
taining 2750  cub.  metres  of  g;is  are  placed  on  one 
railway  wagon,  and  more  than  8  such  wagon- 
loads  are  required  for  the  filling  of  a  single  Zeppelin. 
(2)  Autogenous  welding  with  oxyhydrogen  hame. 
These  most  important  apphcations  of  hydrogen 
were  introduced  at  the  beginning  of  tliis  century  by 
the  Chemische  Fabrik  Griesheim-Elektron.  The 
oxy-acetylene  flame  is  now  more  commoidy  used. 
(;{)  ^Vrtiticial  gems  by  means  of  oxy-hydrogen 
flaiue.  Some  :50  years  ago  C.  \'.  Boys  succeeded 
in  fusing  quartz  with  the  oxyhydrogen  (lame  and 
then  drawing  it  out  int<j  incredibly  thin  fibres,  which 
have  proved  of  the  highest  value  for  certain  physical 
experiments  of  extraordinary  dehcacy.'  The  same 
source  of  heat  was  much  later,  in  the  nineties, 
employed  by  the  French  investigator,  .Michaud, 
to  reconstruct  rubies  from  small  fragments  of  this 
gem.  At  the  beginning  of  tliis  centui'y  Verneuil 
and  Paquier,  in  Paris,  succeeded  in  making 
synthetic  rubies.  A  Uttle  later  Wild,  Miethe, 
and  Lehmann  in  Germany  elaborated  methods  for 
producing  synthetic  corundum,  rubies,  amethysts, 
and  sappliires,  wliicli  are  manufactured  by  the 
Elektrochemische  Werke  at  Bitterfeld.  These 
products  are  identical  in  chemical  composition 
and  physical  properties  with  the  natural  gems, 
and  the  rarest  varieties  of  these  can  be  obtained  at 
will.  Fused  alumina  (very  pure)  gives  corundiun  ; 
fused  alumina -i- 2 i %  chromic  oxide  gives  ruby; 
fused  alumina -(-magnesia  and  titanium  oxide  and 
ferric  oxide  gives  blue  sappliire.  These  synthetic 
gems  are  now  manufactured  to  the  extent  of  about 
(}  million  carats  annually  (1  carat  =0-205  gram), 
or  1230  kilograms  or  more  than  one  ton.  Ex- 
perienced connoisseurs  can,  however,  distin- 
Kuish  between  the  natural  and  artificial  gems, 
with  the  result  that  the  former  have  not  diminished 


UoUnari. 


Industries  connected  with  artificial  illumination, — • 
The  world  is  greatly  indebted  to  Germany  for 
inventions  which  have  largely  revolutionised 
artificial  iUuminatiou,  firstly,  in  connection  with 
gas  and  more  recently  in  respect  of  electric  Ughting. 

Thus,  one  of  the  most  remarkable  discoveries 
ill  this  domain  was  that  of  incandescence  gas 
lightmg,  which  was  made  by  the  Austrian  Coimt 
Dr.  Carl  Auer  v.  Welsbach  of  Rastersfeld  in  Styria, 
as  the  result  of  lengthy,  laborious,  and  ingenious 
researches.  The  now  .so  familiar  gas-mantles  are 
prepared  by  the  ignition  on  the  cotton  frame  of 
a  mixture  of  thorium  nitrate,  99  ;  cerium  nitrate, 
i  %• 

The  soiu-ce  of  these  rare  earths  is  monazite-sand, 
the  elaboration  of  which  has  become  a  Very 
important  industry  depending  on  fractional 
crystallisation,  which  already  many  years  ago  was 
brought  to  such  a  high  pitch  of  perfection  in  the 
laboratory  of  .Sir  Wm.  Crookes.  Out  of  this 
nionazite-saud.  Otto  Hahu,  in  1910,  succeeded  in 
extracting  mesothorium,  and  the  process  is  carried 
out  on  a  large  scale  at  the  works  of  Dr.  O.  Knofler 
und  Co.,  at  Plotzensee  near  Berlin.  Radium 
bromide  is  worth  about  £17  a  milligram,  meso- 
thorium about  £7  10s.  a  milligram.  The  meso- 
thorium is  only  present  in  the  monazite  sand  in 
extremely  small  proportion,  about  1  part  in  150 
million  parts  of  the  mineral. 

I  may  also  refer  to  Auer-metal,  a  preparation 
of  iron  (Fe  30%)  containing  cerium,  which  sparks 
when  scratched  with  hard  steel,  and  which  is 
famiUar  as  a  substitute  for  matches. 

Electric  liijkt  meluUic  filaments. — Another  outlet 
for  the  use  of  hydrogen  has  been  in  reducing 
the  rare-metals  osmium  (m.  pt.  2500°  C),  tantalum 
(m.  pt.  2300°  C),  and  tungsten  (m.  pt.  2850°  C). 

In  1903  the  Auer  Company  showed  that  the 
carbon  filament  of  incandescence  electric  lamps 
could  be  replaced  by  an  osmium  filament  with  an 
economy  of  50 — liO  %  of  current.  In  1905,  Siemens 
und  Halske  showed  that  a  tantalum  filament 
Wiis  cheaper  and  more  advantageous,  and  in  1906 
that  the  tungsten  filament  was  even  still  better. 
Tungsten  occurs  in  sullicient  quantity  in  nature 
as  wolframite  (iron  tuugstate)  and  scheeUte 
(calcium  tungstate)  to  enable  the  metal  to  be  now 
sold  as  filament-metal  for  (is. — 7s.  a  kilogram. 

Some  idea  of  the  enormous  and  increasing  scale 
on  which  the  incandescence  lighting  manufacture 
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is  caxried  on  in  Germany  may  be  gathered  from  the 
following  figures  : — 


1911. 


1912. 


Metallic  filament  electric 

lamps    47,211,892  pieces        76,185,721  pieces 

Carbon  filament  electric 

lamps    24,791,196      „  20,975,348      „ 

Incandescence    gas 

mantles 126,050,954      „         135,320,173      „ 

Arc-lamp  carbons 1     10,740,025  kilos.        11,093,154  kUos. 


According  to  V.  B.  Lewes,  the  consximption  of 
gas-mantles  in  1912  was  : — Germany.  100,000,000  ; 
America,  60,000,000  ;  England"  38.000.000  ; 
France,  16,000,000  ;  Belgium,  3,500,000  ;  Italy, 
3,000,000  ;    Russia,  1,500,000. 

The  special  tax  imposed  in  Germany  on  lighting 
apparatus  realised  from  the  above  sources  in 
1912  was  £800,000.  This  remarkable  tax  was 
one  of  those  extraordinary  financial  expedients 
resorted  to  by  Germany  during  recent  years 
to  provide  the  wherewithal  for  the  stupendous 
national  effort  to  subjugate  Europe  of  which  we 
are  the  \vitnesses  to-day. 

Ammonia. — Of  the  commoner  inorganic  chemicals 
which  axe  produced  on  the  largest  scale,  one  of 
the  most  important  is  ammonia,  which  has  for  so 
many  years  been  obta,ined  as  a  by-product  in  the 
manufacture  of  coal  gas. 

So  backward  was  this  industry  in  Germany,  that 
actually  even  as  late  as  1874  the  ammoniacal 
liquor  from  their  gas  works  was  run  to  waste. 
All  the  more  remarkable  is  the  state  of  affairs 
to-day  as  betrayed  by  the  following  figures. 
The  world  production  of  ammoniiun  sulphate 
was  210,000  tons  m  1890,  500,000  tons  in  1900, 
and  1,330,000  tons  in  1912.  Germany's  production 
of  ammonium  sulphate  in  1912  was  about  370,000 
tons. 

The  principal  use  of  sulphate  of  ammonia  is  as 
a  nitrogenous  manure,  as  which  it  competes  \vith 
Chili  saltpetre:  they  may  be  taken  as  of  equal 
money  value  per  unit  of"  nitrogen.  In  this  con- 
nection Germany's  manure  bill  is  interesting: — 


1888. 

1012. 

Chili  saltpetre*   

tons. 
225,000 

50,000 
250,000 
250,000 
160,000 

tons. 

Sulphate  of  ammonia    

Superphosphate 

Basic  slag 

.'lOO.oon    • 

l..S00,00O 

2  200,000 

u.000,000 

800,000 

500.000 

500,000      [ 

1 

Total  valae   1 

£30,000,000 

1 

•  The  total  import  of  Chili  saltpetre  into  Germany  in  1912  was 
800,000  tons,  of  which  only  150,000  tons  was  used  for  manufacture 

of  potassiuff^  nitrate  and  nitric  acid. 

It  is  the  ambition  of  the  Germans,  firstly, 
to  make  themselves  independent  of  the  industrial 
products  of  other  countries,  and  secondly,  to 
produce  in  excess  of  their  own  needs  and  to  impose 
this  surplus  on  the  rest  of  the  world.  Thus,  they 
pride  themselves  on  displacing  more  and  more 
of  the  foreign  Chili  saltpetre  by  home-made  sulphate 
of  ammonia,  and  in  1911  they  used  in  agriculture 
75,000  tons  of  ammoniacal  nitrogen  against 
70,400  tons  of  foreign  saltpetre-nitrogen.  This 
partial  success  they  look  forward  to  making 
complete  and  decisive  by  developing  new  methods 
of  producing  ammoniacal  nitrogen  and  nitrates 
which  can  be  carried  out  in  Germany.  Of  such 
methods  there  are  already  two  in  operation,  and 
they  are  associated  with  that  great  problem  which 


confronts  mankind  as  a  whole.  How  to  supply 
the  combined  nitrogen  which  will  be  necessary 
to  build  up  the  food-stuSs  for  the  teeming  millions 
of  the  future,  after  the  deposits  of  Chili  saltpetre 
are  exhausted  ?  This  is  the  same  problem 
as  that  of  fixing  the  nitrogen  of  the  air,  which 
long  ago,  before  anything  was  known  of  nitrogen  at 
all,  man  had  solved  empiricaUy  by  growing 
leguminous  plants  in  the  rotation  of  his  crops, 
thereby  increasing  the  fertility  of  the  soil,  although 
the  mechanism  of  this  tilne-honoured  procedure 
was  only  experimentally  demonstrated  in  the  last 
decades  of  the  19th  century  by  the  German 
investigators,  WilLfahrt,  Hellriegel,  and  Nobbe. 

Fixation  of  atmospheric  7iitrogen  by  inorganic 
means. — This  has  been  successfully  accomplished 
by:— 

(1)  The  Birkeland  and  Eyde  electric  fximace, 
and  the  Schonherr  electric  furnace  of  the  Badische 
Anilin  und  Soda  Fabrik.  These  are  simply 
realisations  on  the  industrial  scale  of  laboratory 
experiments  made  by  Cavendish  130  years 
previously.  This  method  is  applicable  only  in 
Norway  or  other  countries  where  abundance  of 
water  power  renders  the  production  of  cheap 
electrical  energy  possible.     It  is  being  carried  on 

;  by  an  international  company  at  Notodden  in 
Norway.  They  propose  to  use  300,000  horse- 
power capable  of  yielding  150,000  tons  Ume- 
saltpetre  (15 — 20 %N)  or  about  i^j  of  the  total 
amount  of  ChiU  saltpetre  used  by  the  world. 
Germany  possesses  but  little  water-power  so  that 
this  process  is  of  only  indirect  int^erest  in  con- 
nection with  German  chemical  industry. 

(2)  Fixation  of  nitrogen  by  calcium  carbide  at 
high  temperatures.  This  discovery  was  made  by 
the  German  chemists  Frank  and  Caro.  £5,000,000 
capital  is  already  embarked  in  this  industry  by 
various  companies  of  Europe  and  America.  About 
120,000  tons  is  produced  annually,  about  one- 
quarter  of  which  in  Germany.  The  crude  calcium 
cyanamide  (about  20%  N)  may  be  used  directly 
as  a  nitrogenous  manure  or  may  be  made  to  yield 
ammonia.  The  production  of  calcium  carbide 
involves  the  use  of  the  electric  furnace  and  hence 
cannot  be  carried  on  economically  on  a  very  large 
scale  in  Germany  owing  to  the  limited  water- 
power  available. 

(3)  Combination  of  nitrogen  and  hydrogen  at 
higher  temperature  and  especially  under  high 
pressure.  The  long  known  fact  that  the  reaction. 
N2-1-3H2=2NH3,  isreaUsed  to  a  very  small  extent 
at  high  temperatures  has  been  investigated  in 
recent  years  by  Haber  and  Le  Rossignol  at 
Karlsruhe,  and,  guided  by  the  principles  of 
modern  physical  chemistry,  Haber  has  elaborated, 
after  overcoming  extraordinary  technical  difficul- 
ties, an  industrial  process  which  promises  to  be  of 
great  importance  in  the  future.  The  most  advan- 
tageous conditions  were  found  to  be  : — Pressure 
200  atmospheres ;  temperature,  500°  C. ;  catalytic 
agent,  osmium,  uranium,  etc. 

Production  of  anunonia  by  the  Haber  process 
has  been  carried  out  on  a  commercial  scale  by  the 
Badische  Anilin  Co.  since  the  siunmer  of  1913, 
and  a  plant  capable  of  yielding  130,000  tons  of 
sulphate  of  ammonia  per  annum  was  to  have 
been  ready  during  the  present  year.  Inasmuch 
as  the  German  Colour  Syndicates  have  severed 
their  connection  with  the  Norwegian  nitre  imder- 
taking,  it  would  appeal'  that  they  regai'd  the 
Haber  ammonia  process  as  being  more  likely  to  be 
capable  of  capturing  the  inorganic  nitrogen 
market  of  the  world. 

This  synthetic  x)roduction  of  ammonia  obviously 
involves  cheap  hydrogen.  I  have  already  referred 
to  electrolytic  hydrogen,  but  there  are  cheaper 
sources.  Thus  water-gas  contains  theoretically 
equal  volumes  of  hydrogen  and  carbon  monoxide ; 
the   carbon    monoxide    (b.    pt. — 192°  C.)  can    be 
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removed  by  liquefaction  from  the  hydrogen 
(b.  pt.  — 253°  C).  Similarly  the  nitrogen  required 
for  the  process  is  obtainable  from  the  fnu'tional 
distillation  of  liquid  air.  The  synthesis  of 
ammonia  thus  dovetails  with  the  possibilities 
of  cheap  low  temperature  production  for  which 
the  world  is  so  largely  indebted  to  the  German 
engineer  Carl  von  Linde  of  Munich. 

The  German  ambition  to  make  their  combined 
nitrogen  at  homo  does  not  stop  at  the  production 
of  synthetic  ammonia,  for  there  are  still  large 
i-eqiiireuients  in  respect  of  nitrates  (Germany 
produces  upwards  of  £1,500,000  of  nitric  acid 
annually  from  Chili  saltpetre)  which  have  to  be 
satisfied  from  foreign  sources.  They  hope,  how- 
ever, to  fill  this  gap  in  the  home-production  of 
i-ombined  nitrogen  by  utilising  a  reaction  dis- 
covered by  Kuhlmann*  as  long  ago  as  1839,  in 
which  ammonia  and  air  burn  to  nitric  acid  in  the 
presence  of  platinum  as  a  catalytic  agent. 

Potash  sails. — Germany  appears  to  be  alone  in 
possessing  vast  deposits  of  potash  salts,  whilst 
the  enormous  value  of  these  to  agriculture  was 
first  demonstrated  by  Laebig  and  made  public 
by  him  in  his  "  AppUcation  of  Chemistry  to 
Agriculture  and  Physiology  "  in  1810.  This  work 
may  without  question  be  regarded  as  the  founda- 
tion stone  on  which  agricultural  chemistry  has 
been  raised.  The  celebrated  deposits  of  potash 
salts  were  accidentally  discovered  in  1857,  when 
boring  for  rock-salt  at  Stassfurth,  near  Magdeburg, 
in  Prussia.  Their  industrial  exploitation  on  an 
ever  increasing  scale  was  tjegun  in  1861  by 
Griineberg  and  Adolf  Frank.  In  1861  the  pro- 
duction of  crude  potash  salts  was  2000  tons  ; 
in  1912,  11,000,000  tons,  worth  £8,800,000.  90% 
is  used  as  manure  (about  one-third  in  Germany 
itself),  and  10%  in  industries  (about  two-thirds 
being  worked  up  in  Germany  for  carbonate, 
caustic,  nitrate,  alum,  chromate,  and  chlorate, 
etc.).  America  is  now  experimenting  with  a  view 
to  obtaining  potassium  chloride  from  felspar 
by  the  method  used  in  the  laboratory  for  deter- 
mining alkalis  in  insoluble  silicates,  and  which 
consists  in  heating  the  siMcate  with  a  mixture 
of  lime  and  calcium  chloride.  Whether  it  has  any 
commercial  future  remains  to  be  seen. 

This  is  a  matter  of  prime  importance  in  the 
United  States  as  pot-ash  salts  are  there  used  on 
an  enormous  scale,  especially  for  aCTicultiu-e,  thus 
they  consumed  in  1900  Stassfurth  potash  salts 
worth  £810,000  ;  in  1910,  £2,440,000  ;  and  in 
1911,  £3,040,000.t 

Explosives. — I  have  already  mentioned  the 
importance  of  nitrates  and  of  nitric  acid,  and  have 
referred  to  the  employment  of  the  greater  part 
in  agriculture  ;  of  the  remainder  the  major  part 
goes  in  the  manufacture  of  explosives  and  in  the 
coal  tar  colour  industry. 

Black  posvder  or  gunpowder  Ls  said  to  have 
been  discovered  by  the  English  monk  Roger 
Bacon  (1214-1294).  Gun-cotton  was  discovered 
by  Schonbein  in  Basle  and  Christian  Bottger  in 
Frankfurt  in  1846. 

Nitroglycerin  was  discovered  by  Sobrero  in 
Pelouze  s  laboratory  in  Paris  in  1847,  and  first 
manufactured  on  a  large  scale  as  an  explosive  by 
the  Swede  Alfred  Nobel  in  1862. 

The  disruptive  properties  of  gun-cotton  are 
greatly  moderated  by  gelatinising  bv  means  of 
solvents  (acetone,  acetic  ester,  alcohol  and  ether, 
etc.),  and  by  mixing  with  nitroglycerin  ballistic 
materials  like  cordite,  and  other  smokeless 
powders  are  obtained.  There  is  another  class 
of  explosives  which  combine  great  safety  in 
handUng  with  enormous  disruptive  effect.  Picric 
acid  (discovered  by  Woulfe  of  London  in  1771), 
but  first  used  by  the  French  under  the  name  of 


•  Ann.  Ohem.  uud  Pharm.,  1839,  »»,  280. 
t  Uollnari. 


Melinite  for  filling  shells  in  1881,  and  later  by  the 
EngUsh  under  the  name  of  Lyddite.  More  recently 
this  has  been  replaced  by  trinitrotoluene,  first 
IM'oposed  by  Haeusserniann  in  1891  for  filling 
shells  and  \ised  by  our  Service  under  the  mark 
"  T.N.T."  It  is  even  less  sensitive  to  shock  than 
picric  acid.  "  Ammonal."  used  by  the  .\u.strians 
for  shell-filling,  is  a  mixture  of  T.N.T.  with 
ammonium  nitrate,  iharcoal,  and  aluminium 
powder.  It  is  both  very  safe  and  very  powerful. 
T.N.T.  is  much  used  for  demolishing  bridges.  It 
is  .so  insensitive  to  shock  that  it  is  not  exploded  on 
being  struck  by  a  rifle-bullet,  and  when  in  a  shell 
it  withstands  the  mipact  of  the  latter  piercing  an 
armour  plate.* 

Tetra-nitro-aniline,  obtained  by  Fliirscheim, 
enjoys  the  unique  position  among  explosives  of 
having  l)een  discovered  in  this  country.  It  is  said 
to  he  equally  safe  and  even  more  powerful  than 
trinitrotoluene. 

According  to  the  late  Oscar  Guttmann  the  pro- 
duction of  nitroglycerin  explosives  in  1909  was  as 
follows  : — United  States,  20,000  ;  Germany, 
10,300  ;  England,  8.100  ;  Transvaal,  8,000  ; 
Canada,  5,000  ;  Spain  and  Portugal.  3,500  ; 
Austria-Hungary,  2,300  ;  ITi'ance,  1,500  tons ; 
Switzerland,  Australia,  Norway  and  Sweden, 
600  tons  each  ;  Russia,  Italy,  Holland,  Belgium, 
500  tons  each  ;    Greece,  175  tons. 

Explosives  are  of  enormous  importance  also  in 
civil  life — in  mining  and  engineering  modern 
explo.sives  have  greatly  accelerated  progress  and 
have  rendered  possible  such  works  as  the  Panama 
Canal.  They  are  also  being  now  employed  with 
great  advantage  in  afforestation  for  loosening 
tlie  ground  in  which  trees  are  to  be  planted.  The 
manufacture  of  explosives  in  Germany  is  very 
highly  developed.  The  total  German  production 
of  40,000,000  kilos,  includes  dynamite  explosives, 
10,000,000  ;  ammonium  nitrate  explosives, 
16.000,000  :  and  black  powder,  etc.,  14,000,000 
kilos.  There  were  exported  in  1908  value  about 
£1,000,000  ;   and  in  1912,  £3,000,000. 

The  world-production  of  explosives  is  now 
about  400,000,000  kilos,  or  10  times  the  German 
total  output.  We  have  at  Ardeer,  in  Scotland, 
the  largest  explosives  factory  (Nobel's)  in  the 
world,  covering  850  acres,  employing  1800  men 
and  700  women,  and  producing  annually  about 
16,000  tons  of  all  kinds  of  high  explosives. 

Artificial  silk. — An  eminently  peaceful  industry 
which  is  closely  related  to  that  of  explosives  is 
the  production  of  artificial  silk  and  celluloid. 
The  manufacture  of  artificial  silk  has  grown  up 
during  the  past  25  years,  for  this  product  was  first 
shown  by  Count  Hilaire  de  Chardonnet  at  the 
Paris  Exhibition  of  1889  ;  he  discovered  the 
method  of  its  preparation  whilst  a  student  in  the 
Ecole  Polytechnique  at  Paris,  and  in  1891  formed 
a  company  at  Besan<;on  with  a  capital  of  £240,000 
for  its  manufacture. 

The  chief  kinds  of  artificial  silk  are  : — (1 ) 
Nitrated  cellulose  (soluble  in  alcohol-ether)  silk 
(denitrated  by  ammon.  sulphide)  (Chardonnetsilk). 
(2)  Ajnmoniocupric  oxide  cellulose  silk  (Pauly, 
Fremery,  or  Urban  silk,  of  the  Vereinigte  Glanz- 
stofffabrik,  Elberfeld,  1897).  (3)  Viscose-silk 
(CSj  in  presence  of  NaOH  or  Ca  (OH)^  on  cellulose), 
(Cross  and  Bevan).  (4)  Acetate-silk  (acetic  acid 
on  cellulose),  (Cross  and  Bevan). 

Germany  produces  about  2,000,000  kilos.,  value 
about  £1,200,000,  exports  600,000  kilos.,  and 
imports  1 ,800,000  kilos.  ;  the  imported  is  principally 
"  alcohol  silk,"  due  to  disadvantageous  alcohol 
tax  in  Germany.  Germany  is  the  principal  user 
of  artificial  sUk,  although  the  fundamental 
discoveries  upon  which  the  manufacture  is  based 
are  largely  due  to  Fi-ench  and  English  chemists. 
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The  world  production  is  estimated  at  about 
7,000,000  kilos. 

The  distribution  of  the  industry  may  be  gathered 
from  the  following  : — France.  7  factories  ;  Ger- 
many, 8  ;  Belgium,  3  ;  England,  2  ;  Spain,  1  ; 
Austria-Hungary,  i  ;  Russia,  3  ;  America,  3  ; 
Japan,  1. 

Great  profits  have  been  made  out  of  artificial 
silk  (some  of  the  companies  have  paid  50 — 100% 
dividends),  and  the  price  has  greatly  fallen  since 
its  introduction  from  28s.  to  32s.  per  kilo  in 
1903,  16s.  in  1906,  and  12s.  (poorer  qualities, 
6s.   to  8s.)  in  1910. 

The  cellulose  industries  fiu'nish  a  particularly 
striking  example  of  the  manner  in  which  chemical 
research  and  invention  are  able  to  enhance  the 
value  of  the  kindly  gifts  of  the  earth.  Thus, 
1  cub.  metre  of  wood  has  value  as  fuel  about  6s.  ; 
(after  boiling  with  lime,  soda,  and  sulphite)  as 
paper  pulp,  £1  12s.  ;  ditto  as  paper,  £2  16s.  ; 
pulp  converted  into  artificial  silk,  £80  to  £240. 

Industries  dependent  on  synthetic  organic 
chemistry. — It  is  out  of  the  profound  study  of 
synthetic  organic  chemistry  which  has  been  made 
during  the  past  60  yeare  that  the  industries 
of  artificial  dyes,  drugs,  and  perfumes  have 
incidenta,lly  arisen.  The  earlier  and  pioneering 
achievements  in  synthetic  organic  chemistry  are 
well  distributed  amongst  the  nations  of  Europe,* 
but  during  the  major  part  of  the   60  years  the 

freat  bulk  of  the  discoveries  in  this  domain  have 
een  made  in  Germany.  Organic  chemistry  is, 
perhaps,  the  branch  of  science  which  more  per- 
fectly suits  the  German  mind  and  temperament. 
It  involves  the  possession  of  those  qualities  in 
which  Germans  are  so  pre-eminent — the  capacity 
for  taking  an  infinitude  of  pains,  the  capacity 
to  anticipate  difficulties  and  organise  means  to 
circumvent  them.  It  is,  moreover,  only  possible 
tp  make  substantial  advances  in  the  problems 
of  organic  synthesis  if  the  master  has  at  his  dis- 
position a  number  of  highly  qualified  and  docile 
assistants  and  apprentices  ;  in  a  word,  the  master 
must  be  at  the  head  of  a  large  and  efficient  school 
of  research.  It  is  in  the  possession  of  such 
schools  of  research,  both  in  the  universities  and 
in  the  chemical  factories,  that  Germany  has  by 
two  generations  the  lead  of  all  other  coxmtries  in 
the  world.  Wliilst  most  of  the  professors  of 
chemistry  in  our  own  universities  and  colleges 
have  under  great  difficulties  and  without  any  sort 
of  encouragement  been  more  or  less  successful 
in  building  up  such  schools  of  research,  which 
are,  however,  by  no  means  slavish  imitations  of 
the  German  model,  the  chemical  manufacturers 
of  this  country  have,  with  some  notable  exceptions, 
faUed  to  establish  anything  worthy  of  the  name  of 
research  laboratories  in  connection  \vith  their 
works. 

It  is  in  respect  of  the  works  research  laboratory 
that  there  is  the  greatest  contrast  between  the 
chemical  indostries  of  Germany  and  those  of  other 
countries,  and  it  is  not  surprising,  therefore,  that 
the  present  war  should  have  served  to  emphasise 
the  class  of  chemical  products  for  which  we  are 
alifaost  entirely  dependent  on  Germany.f  It  is 
pTecisely  those  products — artificial  dyestuffs, 
artificial  drugs,  and  artificial  perfumes,  which  are 
the  outcome  of  the  works  research  laboratories, 
that  are  now  in  liiany  cases  unobtainable  in  con- 
sequence of  the  cutting  off  of  the  German  sources. 
The  seriousness  of  the  situation  is  apparent  from 
the  following  figures,  relating  to  dyestuffs  alone  : — 
The  value  of  dyestufis  consuttied  In  England 
annually  is  £2,000,000,  and  the  value  of  trade  in 
Which  these  dyestuffs  are  employed  is  £200,000,000, 
wtilst  upwards  of  IJ  million  Workmeh  are  depen- 

~    •  England  and  Prance  were,  however,  mote  especially  to  the  fote. 
t  Only  fibout  1/10  of  the  annual  value  of  dyestu&s  consumed  in 
B««l«»d  l(  produced  In  on*  own  conn  try. 


dent  upon  these  indiistries.  The  total  value  of 
dyestuffs  imported  into  the  United  Kingdom  iii 
1913  was  £1,892,055,  of  which  Germany  contri- 
buted £1,730,821. 

Perhaps  the  most  concise  way  of  conveying 
a  superficial  idea  of  these  industrial  products 
of  organic  synthesis  will  be  by  means  of  the 
following  classification. 

/.  Artificial  products. — Colours  first  obtained 
from  aniline  by  Runge  in  1834,  by  the  action  of 
bleaching  powder.  Aniline  colours  :  llauve  was 
discovered  by  Perkin  in  1856,  and  Magenta  by 
Verguin  in  1859.  Azo-colours*  were  discovered  by 
Griess  in  1859,  and  introduced  on  an  extended 
scale  in  1878.  The  azo-colours  have  achieved  an 
enormous  importance  and  have  practically  banished 
cochineal  and  logwood  from  the  dyeworks.  Some 
2000  azo-colours  in  use.  Congo-colours,  substan- 
tive cotton  dyes,  were  discovered  by  C.  Bottiger 
in  1884. 

It  must  not  be  supposed  that  British  colour 
manufacturers  have  been  idle  from  the  days  of 
Perkin  ;  thus  in  1880  a  very  original  departure 
was  made  by  Messrs.  Read,  Holliday  and  Sons, 
who  introduced  the  principle  of  developing  azo- 
dyestuffs  on  the  fibre  with  theu*  so-called  ingrain 
or  ice  colours.  Some  of  these  have  achieved  a 
great  success,  thus  2000  tons  of  p-nitraniline  are 
now  annually  manufactured  for  the  production 
of  nitranfiine-red  and  similar  colours. f  Again,  the 
discovery  of  Primulin  and  the  colours  which  can 
be  derived  from  it  by  A.  G.  Green  in  1887,  is 
another  very  notable  achievement. 

Eosin  colours  were  discovered  by  Caro  in  1873. 

II.  Artificially  produced  cultural  products. — This 
group  contains  substances  occurring  in  nature  and 
long  valued  by  man.  The  chenaical  nature  of 
these  substances  has  been  carefully  ascertained 
by  chemists  who  have  then  deliberately  set  to 
work  to  devise  methods  for  their  artificial  prepara- 
tion at  such  a  cost  as  to  compete  with  and 
ultimately  supplant  the  natural  product.  These 
campaigns  against  the  commerce  in  the  products 
of  nature  undoubtedly  constitute  one  of  the 
most  remarkable  phenomena  in  the  history  of  the 
world.  Bear  in  mind,  it  is  the  production  and 
supply  to  man  of  the  actual  products  of  nature, 
but  more  cheaply  than  thej-  can  be  produced  and 
supplied  by  Nature  herself.  These  endeavours 
have  already  been  successful  on  a  very  large  scale. 

Alizarin  (the  essential  principle  of  the  madder 
root)  was  fir.st  synthesised  by  Graebe  and  Lieber- 
mann  in  1869.  At  the  time  of  this  discovery,  the 
world  production  of  madder  was  50,000,000  kilos, 
roots  (I — li°/o  alizarin),  representing  J — J  million 
kilos.  aUzarin,  value,  £2,250,000.  In  1870  France 
liad  20,000  hectares  (50,000  acres)  under  madder 
cultivation,  which  soon  disappeared  after  the 
introduction  of  the  artificial  product. 

The  production  of  artificial  alizarin  was  : 
1873,  100,000  ;  1877,  750,000  ;  1884,  1,350,000  ; 
1900,  2,000,000  kilos,  (four-fifths  of  tliis  was 
produced  in  Germany). 

A  great  number  of  most  valuable  artificial 
dyestuffs,  more  or  less  closely  related  to  alizarin, 
biit  not  occurring  in  nature,  have  beeii  prepared 
by  chemists,  and  the  total  value  of  the  alizarin- 
colour  exports  of  Germany  at  the  present  time 
is  about  £1 .000,000. 

Indiijo. — This  most  highly  prized  blue  dye- 
stuff  of  both  the  ancient  and  the  modern  world 
was  first  artificially  synthesised  by  Adolf  Baeyer 
in  1880,  but  it  required  17  further  years  of  unremit- 

•Both  azo  and  eosin  colours  were  liept  as  secret  products,  but  the 
colours  were  investigated  by  Hofmann  and  their  mode  of  production 
pubhshed,  to  the  great  consternation  of  the  ihvehtors. 

t  O.  t.  Morgan,  "  Modern  Dyes  and  DyeinR,"  Roy.  Bublin 
Society,  1914.  Cain  and  J.  F.  Thorpe,  "  The  Syntlietic  DyeetuftI 
and  Intermediate  Products,"  1913. 
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ting  anil  laliorimis  investigation  in  (lie  works  of 
thf  Badistlic  Auilin  unci  Sodafabrik  at  IaIiI- 
\vij;shafon.  and  (lu>  investment  ot  uearlv  £1,000,000 
liffiuf  lalioratory  syntliesis  was  translated  into  a 
i-oninu'riially  succi'ssful  industry,  for  it  was  in 
ISilT  tliat  the  artificial  indigo  was  put  on  the 
niarkft.  * 

In  ISiJO  the  world  production  of  plantation 
indigo  (100",;,)  wa-s  0,000,000  kilos.,  value 
£■1,000,000  :  four-fifths  ot  this  wa«  Uritish, 
ohtained  fi-oni  1.500.000  acres  in  British  India. 
In  1001  only  r>00.(K)0  acres  was  under  cultivation, 
and  in  1!11:!.  ordy  .'UIO.OOO  acres. 


1899  . . . 
1902  ... 
liH)5  . . . 

I'JOS  .  .. 

mil  . .. 
1913-14 


British  East  Indies. 


Oerinany. 


Export*. 


Cwt.  I 
I8S.S37 
135.187 
89,750 
49,252 
32.490 
16.939 


Value,  £ 
3..';69.R70 

1. '.180, 319 
J.234.S37 

r>rifi,4(i5 

424,849 
225.000 


I  60,000—70,000 


Imports. 

£     T 
1.036.000 

4i5,4r.n 

184,330 
00,100 
44,100 
;.300 


Bxports. 


£ 
319,550 

392,250 

',)23,100 

1,286,050 

1,932,750 

2,091,500 


The  price  of  indigo  (lOO";^,)  in  1S07  was  10s.  per 
kilo,  and  in  1913  7s.  per  kilo. 

By  varying  the  ingredients  in  the  indigo- 
srnthesis.  many  very  valuable  dyes  related  "to 
indigo  have  been  obtained.  Thus  the  chlorine 
and  bromine  substituted  indigos  arc  manufactured 
a.s  Ciba-blue.  Brilliant-indigo,  and  Broino-indigo. 
Again  with  sulphur  instead  of  oxygen,  Thio-indigo- 
ifd,  and  Thio-indigo-scarlet.  Moreover,  by  using 
the  anthracene-grouping  in  the  indigo-synthesis 
a  number  of  most  important  colours  have  been 
obtained,  e.i/..  Indantlirenes.  of  extraordinary 
fastness  to  light  ;  Alizarin-indigo  ;  Algol-colours 
(Hob.  E.  Schmidt),  in  all  varieties  of  colour, 
and  ot  the  greatest  fastness  to  light.  The  dis- 
covery ot  these  valuable  dyestufTs  provoked 
zealous  emulation  on  the  part  of  the  azo-colour 
chemists,  who  responded  by  placing  some  very 
excellent  new  products  on  the  .market  under  the 
name  of  Benzolight  colours. 

Antique  or  Ti/rian  J'ltrjjie  was  perhaps  the  most 
highly  prized  of  all  colours  in  the  ancient  world. 
We  know  from  Pliny  that  this  dye  was  obtained 
from  a  rather  rare  snail  living  in  the  Mediter- 
ranean, and  which  he  describes  under  the  name  of 
"  purpurea."  Paul  Friedlrinder,  of  Darmstadt, 
succeeded  in  190!)  in  extracting  this  colour  from 
cert-ain  glands  of  two  different  species  of  snail — 
Murex  hrandaris  and  Murex  iruncuhtg — which 
appeared  to  correspond  to  Pliny's  description  of 
"  purpurea."  lie  removed  these  glands  from 
12,000  individual  snails,  developed  the  colour  by  a 
short  exposure  to  sunlight,  extracted  it  with 
suitable  solvents  and  recrystallised  it  from 
qulnoline.  In  this  manner  he  obtained  only 
li  gram,  of  the  colouring  matter,  so  that  its 
extreme  costline.ss,  which  Friedliinder  estimates 
at  about  £2000  a  kilo.,  is  not  surprising. 

On  investigating  th<!  chemical  nature  of  this 
colour  he  found  that  it  was  identical  with  the 
already  known  synthetical  compound  O.ii'-dibrom- 
indigo. 

Drugs  and  perfumes. —  Not  less  remarkable  are 
the  achievements  ot  organic  synthesis  in  con- 
ijcetion  with  pharmaceutical  and  perfumery 
Jiroducts. 

Tlie  production  ot  artificial  drugs  and  perfumes 
is  in  general  only  a  branch  of  the  artificial  colour 
industry,   tor   in   many   cases   the   raw   materials 


•  Baeyet  s  8r»t  patent  for  tlie  synttieius  of  indigo  from  o-njtro- 
binnunic  aci<l  wau  taken  nut  in  1880,  and  by4907  there  had  been  ho 
1«(9  than  316  patents  obtained  In  Germany  for  i)roceii^eii  connected 
with  the  preparation  of  Indigo, 


are  the  same,  whilst  the  methods  ot  investigation 
and  syntliesis  aro  of  coiu'se  identical.  But  whereas 
the  artihcial  colour  industry  started  in  England, 
that  of  artificial  drugs  is  entirelv  of  tiermau 
origin,  .and  may  be  said  to  begin  witll  the  discoverv 
by  liiebig  ot  cldoroforin  in  l,s:51,  and  of  chloral 
hydrate  in  1832.  It,  was  in  l.SiiO  that  tlie 
chemical  works  of  .Schering,  on  the  suirgestion  ot 
O.  l,iebreich,  produced  chloral  hvdrate  "as  a  coin- 
mercial  article. 

In  1887  began  the  discovery  of  artificial  ahli- 
pyretic  drugs,  the  rivals  of  the  natural  quinirie. 
1  he  first  of  these  was  antifebrin,  the  properties  of 
whicli  were  discoveled  accidentally  in  consequence 
of  a  niistake.  .V  specimen  of  acetanilide  in  a 
Strassljurg  pharmacy  was  erroneou.sly  supposed 
to  be  naphthalene,  and  was  served  out"  as  such  tor 
some  pharmacological  experiments  by  Kahn 
and  Uepp.  On  being  taken,  internally,"  its  anti- 
febrile effect  was  observed.  Fortunatelv  there  was 
enough  left  for  analysis,  and  it  was  found  that  the 
supposed  naphthalene  was  the  long  known 
acetanilide,  which  soon  acquired  a  great  vogue 
for  this  purpose.  About  the  same  time  antipyrin 
was  discovered  by  Knorr,  who  erroneously  tliought 
that  it  was  chemically  related  to  quinine,  and  that 
it  would,  therefore,  not  improbably  possess 
antifebrile  properties.  Duect  experiment  showed 
that  it  did  actually  possess  these  properties  in  a 
high  degree,  but  subsequent  research  showed  that 
it  was  in  no  way  chemically  related  to  quinine. 
These  and  numerous  other  artificial  antipyretics 
have    been    a    great    source    ot    income    to"  their 

i   inventors     in     consequence     ot      the      continued 

i   prevalence  of  influenza  during  the  past  quarter 

I   ot  a  century. 

j  During  the  period  that  antipyrin  was  protected 
by  patent  it  was  sold  at  £(i  per  kilo.,  whilst  on  the 
expiration  of  the  patent  the  price  was  reduced  to 
£1  per  kilo.,  which  still  allows  a  good  margin  of 
profit. 

These  discoveries  have  led  to  the  systematic 
study  by  direct  experiment  on  animals  and 
human  beings  ot  innumerable  chemical  com- 
pounds with  a  view  of  ascertaining  their  physio- 
logical properties.  The  enormous  amount  ot  most 
laborious  work  which  has  been  carried  out  in 
connection  with  synthetic  drugs  may  be  gathered 
from  the  fact  that  up  to  1912  about  5000  artificial 
products  had  been  found  to  possess  tlierapeutical 
value  ot  one  kind  or  another,  but  of  course  com- 
paratively few  of  these  have  permanently  estab- 
lished themselves  in  medical  practice.  Time  does 
not  permit  me  to  do  more  than  refer  briefly  to 
some  ot  the  simpler  and  better  known  synthetic 
drugs. 

Thus  ot  antipyretics,  which  have  or  have  had 
some  considerable  vogue,  are  :  antipyrin  ;  toly« 
pyrin  (dimethyltolylpyrazolone) ;  salipyrin  (anti- 
pyrin-salicylate)  ;  antipyrin  mandelate  (tussol,  for 
whooping  cough)  ;  neopyrin  ;  pyramidon  (three 
times  as  strong  as  antipyrin)  (dimethylamino- 
antipyrin)  ;  antifebrin;  phenacetin  (cheapest  anti- 
pyretic excepting  antifebrin,  about  (5s.  per  kilo., 
and  less  poisonous  than  antifebrin) :  lactophenin, 
lactyl-p-phenetidine  ;  aminophenacetiil  or  pheilb- 
coU   (also  ha,s  an  antiseptic  action). 

Tlie  above  series  derived  from  aniline  affords  a 
good  illustration  of  the  dependence  of  physiological 
properties  on  chemical  constitution.  Aniline  itself 
is  a  powerful  antipyretic  but  is  extremely  poisonous 
owing  to  its  ready  absorption  and  action  on 
haemoglol:)in.  By  introducing  the  acetyl  group 
the  toxic  properti(!s  are  much  reduced  owing  to 
its  greater  stability,  although  acetanilide  is 
slowly  hydrolysed  with  liberation  of  aniline,  so 
that  after  a  tiriie  the  symptoms  ot  aniline  poisoning 
may  supervene.  The  observation  that  acetanilide 
is  partially  oxidised  in  the  systetn  to  «-atnino- 
phenol  led  to  derivatives  of  the  latter  being  tried. 
Thus    phenacetin    h«ua    been    fouud    to    posReM 
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powepftil   antipyretic   and   greatly   reduced   toxic 
effects.* 

Hypnotics. — Sulphonal  was  accidentally  dis- 
covered to  possess  hypnotic  properties  in  conuectiou 
with  experiments  on  the  transformations  of  sulphur 
compounds  in  the  animal  system.  A  dog,  which 
had  been  dosed  with  the  newly  discovered  sul- 
phonal,  in  Baumann's  laboratory  at  Freiburg, 
i.  B.,  was  found  to  fall  into  a  deep  sleep. 

More  powerful  hypnotics  were  found  to  result 
from   introducing   further   ethyl   groups  : — 
(CH3),C(SO,.C,H5),  (CH3)(C,H5)C(SO,.C,H5), 

Sulphonal  Trional 

(0,H5),C(SO,.C.H5). 
Tetronal. 

In  connection  with  the  manufacture  of  sulphonal, 
I  may  refer  to  an  interesting  difficulty  which  was 
experienced  by  the  Elberfeld  Colour  Works 
(Bayer  und  Co.)  owing  to  the  appalling  smell  of 
the  mercaptan  from  which  it  is  prepared,  and  of 
which  Emil  Fischer  and  Penzoldt  have  shown 
that  the  human  nose  is  still  capable  of  appreciating 
1/400,000,000  mgrm.  In  spite  of  this,  German 
thoroughness  has  been  successful  in  so  perfecting 
the  apparatus  in  which  the  manufacture  is  carried 
on  that  no  nuisance  is  occasioned. 

Veronal  (diethylbarbituric  acid)  (E.  Fischer  and 
Mering,  patented  by  Merck  in  1903)  is  one  of  the 
most  widely  used  hypnotics.  Although  it  was 
formerly  supposed  to  be  practically  free  from 
toxic  properties,  in  recent  years  cases  of  veronal 
poisoning  have  been  known  to  occur. 

Antineuralgics. — Salicylic  acid,  one  of  the  first 
drugs  to  be  artiflciaUy  prepared  (Kolbe  1860), 
acetyl-salicyUc  acid  (aspirin),  and  salol  (phenyl- 
salicylate),  though  extremely  simple  synthetic 
products,  are  almost  exclusively  made  in  Germany, 
mth  the  result  that  their  price  has  now  greatly 
increased.  Even  synthetic  phenol,  which  is 
necessary  for  the  above  preparations,  was  ex- 
clusively made  in  Germany  and  kept  down  the 
price  of  coal-tar  phenol.  The  price  of  phenol 
has  now  enormously  increased  from  3id.  per  lb. 
to  Is.  4d.  per  II3.,  and  is  likely  to  go  higher. 
(Pharm.  Journal,  1915.) 

Anti-goiil  drugs  (Uric  acid  solvents). — Piperazine 
(discovered  by  Hofmann  in  1890),  lysidine, 
urotropine  (hexamethylene  tetramine),  atophaiie 
(a-phenyl-cinchonic  acid). 

Suprarenine. — This  is  of  special  interest.  The 
active  principle  of  the  suprarenal  glands  known 
as  adrenalinet  had  for  some  years  been  found  to 
be  of  great  value  for  increasing  the  blood-pressure, 
contracting  the  blood-vessels,  and  arresting 
haemorrhage.  It  requires  the  suprarenal  glands  of 
40,000  oxen  to  prepare  1  kilo,  of  adrenaline,  but 
this  substance  has  been  artificially  synthesised  by 
F.  Stolz,  and  is  put  on  the  market  as  suprarenine 
by  the  Hochst  Colour  Works.  The  synthesis  of 
adrenaline  may  be  represented  thus  :- — 


In  1860-70,  Germany  imported  about  £2,500,000 
worth  of  dyes  per  aimum,  while  in  1912,  Germany 
exported  about  £10,000.000  and  produced  about 
£12,500,000  of  dyes. 

The  composition  of  the  personnel  who  carry  on 
these  German  colour  works  is  at  the  bottom  of 
their  success.  Take  the  Works  of  Messrs.  Meister, 
Lucius,  und  Briining  as  an  example.  In  1913  the 
composition  was  as  follows  : — Workmen,  7080  ; 
managers,  371  ;  expert  chemists,  307  ;  techno- 
logists, 74  ;  commercial  staff,  611.  Contrast  with 
the  above  the  fact  that  the  six  English  factories 
now  producing  dyestuffs  employ  altogether  only 
35  chemists,  whilst  evidence  of  their  relative 
activities  is  again  furnished  bv  the  circumstance 
that  between  1886  and  1900"  the  English  firms 
took  out  only  86  patents,  whereas  the  six  principal 
German  firms  were  responsible  for  948  during  the 
same  period. 

Having  shown  that  these  German  coal-tar 
colour  manufacturers  are  without  rivals  from  the 
commercial  point  of  view,  1  feel  it  to  be  my  duty 
to  point  out  also  that  their  industry  is  carried 
on  under  conditions  of  labour  which  are  highly 
creditable  to  the  management. 

This  vast  and  highly  organised  industry  of 
dyestuffs  and  fine  chemicals,  which  is  certainly 
one  of  the  most  outstanding  manifestations  of  the 
modern  German  spirit,  was  formerly  very  dependent 
on  England  for  its  chief  raw  material,  coal-tar, 
and  it  is  interesting  to  see  how  effectually  Germany 
has  emancipated  herself  from  a  control  which 
might  at  any  time  become  irksome  or  even 
paralysing. 

German  coal-tar  production. 


Coke  ovens. 

Oas  mannfacture. 

1897 

1900 

1904 

1908 

tons. 

62,000 

93,000 

277,000 

632,400 

tons. 

225,000 
300,000 

In  1908,  40,000  tons  was  stiU  imported  from 
England,  and  in  1909,  18,000  tons,  but  35,000  was 
also  exported. 

In  1900  the  German  production  of  coal  tar  was 
only  about  one-half  of  that  produced  in  England, 
whilst  by  1912  it  had  equalled  if  not  surpassed  the 
EngUsh "  production.  Again,  in  1880,  Germany 
used  HOC)  tons  of  pure  anthracene,  of  which  only 
200  tons  was  of  German  orig^,  whilst  at  the 
present  time  the  5000  tons  now  employed  in 
Germany  is  aU  produced  there. 

The  phenomenal  increase  in  the  German  coal 
tar  production  has  depended  on  a  similarly  rapid 
development  of  the  German  iron  and  steel  industry, 
which    has    entailed    an    enormous    demand    for 


Catechol- 


CHjCTCOCl 


->-     Chloraceto-catechol- 


CH,NB, 


*■     Methyl-amino-aceto-catechol— 


Al-amalgam 


->  Adrenaline. 


Natural  adrenaline  is  Isevo-rotatory  ;  the 
synthetic  can  be  resolved  by  tartrate  ;  the"  laevo  is 
15  times  as  potent  as  the  dextro. 

The  German  colour  manufacturers  are  organised 
into  two  principal  groups  or  trusts  (Interessen- 
gemeinschaft).  (1)  Badische  Co.,  of  Ludwigshafen ; 
Bayer  Co.,  of  Elberfeld;  Berlin  Aniline  Co.  (2) 
CasseUalCo.,   of  Frankfurt;  Meister,  Lucius,  und 

Briining,  of  Hochst.J    6 

The  share-capital  of  the  above  two  groups  in 
1911  was  £8,000,000,  paying  a  dividend  of  25-8%, 
and  probably  now  about  £12,000,000,  dividend, 
28%. 

•  "  Chemistry  ol  Synthetic  Drugs,"  P.  May,  1911. 

t  Discovered  by  Takamine  in  1901. 

t  "  German  Coal  Tar  Companies,"  Textile  Mercnry,  Jan.  9, 1915. 


metallurgical  coke  in  the  production  of  which  the 
greatest  attention  has  been  devoted  by  Germany 
to  the  recovery  of  the  by-products — tar,  gas, 
ammonia,  etc. 

In  England  the  quantity  of  coal-tar  treated 
was  175,000  tons  in  1870,  and  640,000  tons  in 
1880  ;  at  present  over  750,000  tons  is  treated. 

With  regard  to  the  synthetic  perfume  industry, 
the  facts  are  in  many  respects  essentially  similar 
to  those  in  connection  with  the  artificial  dyestuffs. 
The  production  of  artificial  perfumes,  in  many 
cases  the  identical  substances  which  are  produced 
by  nature,  has  assumed  very  large  proportions  in 
Germany,  the  annual  output  being  estimated  at 
about  £2,500,000.  It  is  again  particularly  note- 
worthy that  one  of  the  first  steps  in  the  realisation 
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of  this  remarkable  achievement  of  artificially 
building  up  the  natural  perfumes  was  also  made 
by  William  Henry  Perkin,  who  in  l!S(i8  succeeded 
in  synthesisuig  coumarin,  the  hi^jhly  valued 
odoriferous  principle  of  the  woodruff  [Aaiierula 
odorala ). 

The  elTect  of  artificial  synthesis  on  the  price  of 
natural  perfumes  may  be  gathered  from  the 
following  examples  :  — 


Price  or  1  kilo. 

Natural. 

Syntiictii-. 

£25 

£50 
£150 

£1    r.   0 

Vanillin    

i:i  Id    (1 

III     u 

The  facts  which  I  have  brought  forward 
speak  for  themselves  and  proclaim  in  the  most 
convincing  manner  the  stupendous  progress  which 
has  been  made  by  Germany  in  the  chemical 
industries  during  the  past  40  years.  It  is  equally 
certaui  that  England,  once  pre-eminent  for 
chemical  manufactures,  has  not  progressed  at  the 
same  rate  and  is  at  the  present  moment  suffering 
much  inconvenience  through  being  so  largely 
dependent  on  German  chemical  products  of  one 
kind  and  another.  The  country  is  now  reaping 
the  harvest  of  humiliation  which  it  has  sown  for 
itself  in  spite  of  the  warnings  repeated  ad  nauseam 
by  the  chemical  profession  during  a  whole  genera- 
tion. The  systematic  neglect  of  chemical  science 
and  the  failure  by  manufacturers  to  utilise  the 
services  of  highly  qualified  chemists,  could  only 
lead  to  the  result  that  all  the  industries  which  are 
dependent  on  a  profound  knowledge  of  chemistry 
should  tend  to  disappear  from  our  midst  and  pass 
into  the  hands  of  those  who  are  prepared,  not  only 
to  apply  new  chemical  discoveries  to  industry, 
but  even  to  prosecute  the  most  varied  chemical 
investigations  in  the  hope  of  sooner  or  later  making 
discoveries  which  shaU  be  of  advantage  to  their 
commercial  undertakings.  The  miscliief  caused 
through  the  neglect  of  chemistry  by  practical  men 
in  this  country  has  been  so  subtle  that  to  a  large 
extent  it  has  remained  concealed  from  the  average 
man  of  intelhgence  and  from  the  governmental 
classes.  During  the  past  40  years  our  country 
has  been  accumulating  wealth  in  an  altogether 
unprecedented  fashion,  so  that  the  loss  or  restriction 
of  some  industries  appeared  a  matter  of  unimport- 
ance to  political  observers  taking  only  a  broad 
and  superficial  survey  of  the  national  resources. 
The  whole  of  our  arrangements  have  evolved 
during  the  past  half  century,  on  the  assumption 
that  this  country  would  never  again  be  engaged 
in  a  European  war,  whilst  still  more  recently  the 
new  democracy  has  vainly  boasted  that  it  could 
prevent  such  a  war  by  means  of  a  general  strike. 
The  year  1914  has  seen  the  dissolution  of  many 
fool's  paradises  and  has  given  the  coitp  de  grace 
to  all  these  vain  Imaginings,  with  the  result  that 
we  find  our  vast  textile  industry  in  serious  peril 
because  the  much  smaller  dyestuff  industry  has 
been  complacently  allowed  to  slide  into  the  hands 
of  our  sagacious  and  more  painstaking  enemies. 
The  same  carelessness  and  want  of  foresight  had 
even  allowed  us  to  become  dependent  on  Germany 
for  some  of  the  most  important  materials  used  as 
explosives,  e.g.  trinitrotoluene,  and  for  many  of 
the  most  valued  drutrs  required  alike  by  our  Army, 
Navy,  and  civil  population. 

The  complete  breakdown  in  our  supply  of  fine 
chemicals,  which  is  the  direct  outcome  of  the 
disregard  of  the  constant  warnings  emitted  by 
scores  of  British  chemists,  bas  led  the  Government 
of  the  day  to  intervene  and  attempt  to  remedy 


the  intolerable  state  of  affairs  which  has  arisen 
ill  connection  with  the  supply  of  coal-tar  colours. 
We  devoutly  hope  that  success  will  attend  the 
endeavour  to  establish  the  coal-tar  coloiu- industry  in 
these  Islands  on  the  largest  possible  scale.  What- 
ever the  ultimate  scheme  adopted  may  be,  I  would 
venture  to  point  out  that  it  must  be  based  on  a  clear 
understanding  of  the  following  considerations  : — 
1.  That  the  provision  of  the  required  chemicals 
during  the  continuance  of  the  war  is  one  thing, 
and  that  their  production  on  a  commercial  basis 
after  the  cessation  of  hostilities  is  quite  another 
matter.  2.  It  appears  to  me  that  in  order  to 
provide  the  needful  supply  during  the  war,  the 
only  reasonable  itourse  is  to  assist  in  every  possible 
way  those  firms  which  are  already  making  similar 
or  closely  allied  products  so  as  to  enable  them  to 
produce  their  present  goods  on  a  larger  scale,  and  as 
far  as  practicable  to  undertake  the  manufacture  of 
others  wliich  are  urgently  required.  The  immediate 
problem  will  be  also  greatly  facilitated  by  utilising 
supplies  obtamable  from  neutral  powers,  and  more 
especially  from  Switzerland,  which  is  the  only 
country,  other  than  Germany,  in  wliich  the  manu- 
facture of  dyestuffs  and  similar  chemical  products 
has  been  vigorously  prosecuted.  As  a  matter  of 
fact,  Mr.  Runciman  admitted  in  the  House  a  short 
time  ago  that  the  Government  had  granted  licences 
to  trade  with  the  enemy  in  the  matter  of  dyestuffs  1 
:!.  As  regards  the  prospects  of  the  home  industry 
after  the  war,  it  will  require  "  nursing."  I  use  the 
term  advisedly  in  order  to  obviate  the  employment 
of  another  and  much  more  familiar  one  which  is 
so  dear  to  some  politicians  and  so  hated  by  others  ; 
it  will  require  nursing  for  a  much  longer  period  of 
time  than  has  hitherto  been  mentioned.  In  this 
connection  I  would  point  out  that  the  sum  of 
£10,000  a  year  for  10  years,  which  it  has  been 
proposed  to  guarantee  for  research  purposes, 
is  absurdly  inadequate.  4.  If  the  industry  is  to 
prosper  it  wUl  not  only  have  to  manufacture 
materials  already  known,  but  also  continually  to 
be  introducing  new  products  of  its  own  discovery, 
as  well  as  constantly  to  be  seeking  to  produce  more 
economically  a  great  number  of  auxiliary  chemi- 
cals required  in  the  manufacturing  processes.  It 
is  also  essential  that  the  undertaking  should  branch 
out  into  the  manufacture  of  other  materials  as 
occasion  may  arise  for  advantageously  utilising 
by-products.  5.  The  competition  which  the  in- 
dustry will  have  to  suffer  from  Geimany  is  likely  to 
be  much  more  serious  than  is  generally  supposed, 
because  it  must  be  remembered  that  England 
only  takes,  as  we  have  seen,  about  one-fifth  of  the 
total  German  exports  of  dyestuffs,  so  that  it  would 
be  comparatively  easy  for  German  fu'ins  specially  to 
reduce  the  price  of  the  goods  sent  to  England. 
They  have  already  done  this  in  America  when 
attempts  have  been  made  to  start  an  aniline 
industry  there.  It  is  particularly  significant, 
and  augurs  ill  for  the  prospects  of  this  scheme 
to  rehabiUtate  the  coal-tar  colour  industry,  that  the 
latter  has  failed  to  fiourish  anywhere  excepting  on 
German  soil,  and  that  countries  with  fiscal  systems 
entirely  different  from  our  own  have  been  no  more 
successful  in  tliis  respect  than  have  we  our- 
selves. 6.  It  will  certainly  be  necessary  that 
expert  chemical  knowledge  should  in  the  future 
be  much  more  highly  remunerated  than  it  has  been 
in  the  past,  otherwise  the  supply  of  able  and 
properly  qualified  men  will  not  be  forthcoming. 
The  flow  of  men  of  high  grade  intelligence  into  a 
profession  is  determined  by  the  prizes  which  the 
profession  has  to  offer,  in  the  form  of  money  and 
social  position.  Consider  the  great  stream  of 
able  men  who  are  attracted  to  the  English  Bar, 
in  which  profession  the  prizes,  although  limited 
in  number,  are  of  the  most  substantial  kind,  with 
the  result  that  the  successful  leaders  are  selected 
by  the  fiercest  competition  in  «  very  wide  field. 


316 


PRODUCfriON  OP  StJGAR  WlTmN  THE  EMPIRE. 


[ApfaiS,  1915. 


If  there  is  to  be  a  large  influx  of  high  intelligence 
into  the  chemical  profes.sion,  it  will  be  necessary 
that  there  should  be  some  very  different  prizes  from 
the  paltry  bait  which  is  offered  at  the  pre.sent  time, 
for  the  study  of  chemistry  in  this  country  now 
only  draws  those  men  who  either  have  or  think 
they  have  an  overpowering  zeal  and  passion  for 
the  science,  to  which  they  devote  themselves  against 
the  advice  of  their  friends,  and  in  spite  of  the 
warnings  of  the  professors  of  chemistry  by  whom 
they  are  initiated.  Notwithstanding  the  absence 
of  material  inducements,  I  venture  to  say  without 
fear  of  contradiction  that  there  is  more  original 
investigation  being  prosecuted  in  this  country 
by  chemists  than  by  any  other  body  of  British 
nien  of  science,  and  this  I  attribute  to  the  fact  that 
such  a  large  proportion  of  our  number  have  either 
been  at  German  Universities  or  are  the  pupils  of 
those  who  have  been  at  the.se  centres  of  research. 
Nor  are  any  of  us,  I  am  sure,  even  during  this 
imfortunate" crisis,  munindful  of  the  hospitality  and 
the  inspiration  which  we  have  received  in  the  schools 
of  the  enemy.  7.  If  the  proposed  undertaking  is 
to  succeed,  real  chemists  must  be  on  the  directorate, 
and  in  a  sufficient  proxxirtion  to  give  effect  to  their 
views.  Many  men  of  science  are  excellent  business 
men.  What  does  experience  teach  in  the  case  of 
flourishing  chemical  industries  which  we  fortunately 
still  have  amongst  us  ?  Wliat  does  not  the  firm  of 
Messrs.  Brunner,  Mond  and  Co..  for  example,  owe  to 
the  late  Dr.LudwigMond.F.R.S.?  8.  Inattempting 
to  establish  a  commercially  successful  coal  tar  colom- 
companv  on  a  large  scale  in  tliis  country.  I  venture 
to  think  that  the  Gk>vernment  have  undertaken 
a  task  which  they  will  find  to  be  surrounded  with 
difficulties  of  quite  a  different  order  from  those 
which  they  have  had  to  encounter  in  somie  of  their 
most  striking  previous  legislative  acts,  such  as  the 
provision  of  salaries  for  members  of  Parliament, 
the  granting  of  Old  Age  Pensions,  and  the  estab- 
lishment of  a  compulsory  system  of  Insurance. 
These  are  matters  in  wliich  if  the  Government 
dictate  we  are  oliliged  to  obev.  but  the  commercial 
sticcess  of  an  industry  which  is  based  upon  pro- 
gressive scientific  investigation  depends  upon 
factors  so  subtle  and  elusive  that  they  cannot  be 
coerced  even  by  a  majority  of  the  House  of 
Commons.  9.  lif  the  chemical  industries  are  to  be 
rehabilitated  in  this  country,  there  must  be  a 
complete  change  in  the  attitude  of  mind  towards 
science  in  general,  and  towards  chemical  science  in 
particular,  amongst  the  influential  classes  of  the 
population,  and  it  will  certainly  not  be  effected  by 
following  the  precept  "  business  as  usual,"  but  by 
pursuing  a  policy  which  is  the  exact  opposite  of 
what  is  implied  "by  that  vulgar  and  undignified 
phKise. 


London  Section. 


Meelin{/   held   at   Burlington    Htnise   on    Monday, 
February  1st,  lOl.";. 


im.    W.    P.    KEID    IN    THE    CHAIR. 


Mr.  J.  J.  EasticK  moved  the  following  resolu- 
tion :— ^ 

"  That  in  the  opitiion  of  this  Meeting  repre- 
sentitg  the  London  Section  of  the  Society  of 
Chemical  Industrv,  the  CoUhcU  of  the  Society 
should  p&tition  llie  Gpverhmfent  to  take  such 
steps  as  will  tend  to  ^hb  Jjertnaneht  f)toduction  and 
refining  within  the  Empire,  of  gugar  gafficient  for 
•■be  Empire'is  consumptioti;" 


He  said  that  he  was  firmly  convinced  that  with  a 
trade  to  be  captured  equal  to  £18,000,000  sterling 
there  was  ample  room  for  both  beet  and  cane, 
and  for  all  their  Colonies. 

Unfortunately  in  the  past  no  united  efforts  of  an 
Imperial  nature  had  been  made  to  formulate 
a  comprehensive  scheme  that  would  serve  the 
interests  of  the  whole  Empire.  Thp-t  was  now 
necessary  if  supplies  of  sugar  at  a  normal  price 
to  the  consumer  were  to  be  secured.  The  present 
cost  was  equivalent  to  an  enormous  tax  on  the 
consumer  and  the  manufactitter.  Sugar  was  the 
only  food  in  which  the  British  working-classes 
were  being  penalised  more  than  their  enemies. 
They  had  become  dependent  upon  Germany  and 
Austria  for  a  million  and  a  quarter  tons  of  sugar 
every  year.  That  was  the  bulk  of  their  suppUes. 
The  Board  of  Trade  returns  showed  that  80% 
of  their  sugar  was  beet-grown  sugar  from  the 
Continent,  and  only  20%  represented  cane,  a 
very  small  proportion  of  which  20  %  was  from  the 
colonies. 

In  competing  with  the  enemy's  trade  or  industry, 
in  many  cases  they  were  handicapped  by  patents, 
but  in  tlie  sugar  mdustry  they  lacked  nothing. 
Theu-  engineers,  both  Enghsh  and  Scotch,  made 
the  most  substantial  sugar  machinery  in  the 
world.  Their  agriculturists  had  made  successful 
experiments  m  cultivating  sugar-beets.  Their 
cane-fields  only  required  permanent  conditions  to 
expand  rapidly.  Every  civihsed  nation  with  a 
suitable  climate,  except  Turkey  and  Persia,  had 
succeeded  in  providing  for  the  bulk  of  their  sugar 
supphes  \vithin  their  otnti  borders,  and  why  should 
not  the  British  Empire  do  likewise  ?  They  had  to 
look  forward  at  once  for  suppUes.  Even  if  they 
were  in  peaceful  communication  with  the  Continent 
in  a  few  months,  it  would  be  a  long  time  before 
the  beet  industry  could  get  in  full  working  order. 
The  factories  in  Belgimn,  France,  and  Russian 
Poland  were  practically  demolished.  There  were 
a  few  isolated  cases  where  they  were  working, 
l5ut  it  would  be  a  long  time  before  normal  days 
came  again. 

He  thoroughly  and  firmly  beUeved  in  the 
desirability  and  feasibility  of  producing  their  own 
beet  sugar  in  England  at  a  profit.  No  excise  duty 
had  yet  been  levied  on  sugar,  although  the  Anglo- 
Netherlands  Company  had  been  in  operation  three 
yeare. 

Captain  Courthope,  M.P.,  in  seconding  the 
Resolution,  said  that  he  cordially  agreed  there  was 
plenty  of  room  in  the  British  Empire  for  both 
beet  and  cane.  The  United  Kingdom  consumption 
of  beet  sugar  alone  represented  a  value  of  roughly 
some  £20,000.000,  or  upwards,  per  annum,  and  it 
was  the  product  of  over  a  million  acres  of  land 
each  year.  The  Cantley  factory  was  built  about 
three  years  ago  by  an  English  company  entitled 
the  AJiglo-Netherlands  Sugar  Corporation,  and 
was  financed  very  largely  from  the  Continent. 
They  had  had  three  years  of  uphill  work,  in  con- 
tenciing  with  unforeseen  difficulties,  but  he  hoped 
they  were  on  the  way  to  the  establishment  of  the 
industry  and  ultimate  prosperity. 

They  had  had  also  to  overcome  the  reluctance 
of  the  farmer  to  start  a  new  crop.  It  was  par- 
ticularly important  from  the  farmer's  point  of 
;  view  that  the  beet  industry  should  be  established. 
If  the  beet  industry  were  established  here,  it 
wovild  unquestionably  have  the  effect  of  largely 
increasing  their  production  of  white  straw  crops, 
and  the  arable  acreage.  The  arable  farmer  had  to 
work  out  his  profit  and  loss  account,  not  on  a 
single  crop  of  a  single  year,  but  over  foiu"  years 
of  his  rotation,  or  whatever  the  period  was.  'There 
Was  hardly  a  case  where  wheat,  by  itself,  if  it 
was  ever  brought  to  harvest  at  all,  did  not  show  a 
prbfit  i  but  thei-e  were  thousands  of  cases  in  which 
the  profit  on  the  wheat,  oats,  or  barleywas  so 
oinall  that  it  was  swamped  or  more  than  swamped 
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b;^  the  loss  on  the  necessary  cleaning  crop,  which 
the  tariiior  had  to  face.  Beet  was  the  best  cleaiiin;; 
crop  he  had  ever  rome  across.  He  did  not  .say  that 
beet  could  l>c  pi-owii  at  a  very  larp-  profit,  but 
certainly  at  a  prolit,  even  taken  by  itself.  That 
at  once  rendered  protitable  wheat  production 
possible  over  a  very  large  acreage,  where  profit 
was  so  problematical  now,  that  it  was  not  worth 
the  farmers'  while  to  specidate  by  putting  gra.ss  land 
back  under  the  i)louch.  Beet  cultivation  involved 
a  tar  greater  use  of  artificial  manures  than  was 
common  practice  with  any  other  form  of  cleaning 
ci-op,  and  a  very  considerable  proiiortion  of  tbosi? 
artificial  manures  remained  at  the  end  of  the 
beet  crop  as  unexhausted  manurial  value  in  the 
soil  when  the  whit«  straw  crop  followed.  That 
had  been  seen  with  the  l)ai'ley  crops  in  the  Eastern 
Counties  which  had  followed  the  beet  ci-ops  grown 
for  the  Cantley  factory.  Another  substantial 
advantage  was  that  one  cull  i vat ed  at  a  greater 
depth  for  beet  than  tor  any  other  ordinary  cleaning 
crop.  The  subsoiling  should  be  done  to  a  d(^pth 
of  14  inches  ;  l>elow  that  there  was  a  deep  aeration 
of  the  soil  from  the  extraordinary  long  and  per- 
sistent form  of  tap-root  which  the  sugar  beet 
thretv  out. 

Mr.  C.  Sandb.\(H  P.\rker,  speaking  in  support 
of  the  resolution,  said  that  in  every  one  of  the 
tropical  possessions  of  the  British  Empire,  tliere 
was  suitable  land  tor  the  production  of  cane 
sugar.  The  industries  of  tlvis  country  requu-ed 
a  cheap  supply  of  raw  sugar  and  a  supply  which 
should  not  -be  artificially  cheap  and  liable  to  be 
artifii'ially  dear,  but  a  supply  wliich  .should  be 
naturally  cheap  and  drawn  from  a  large  enough 
area  and  from  a  suflicient  number  of  sources 
to  niake  it  likely  that  the  competition  between 
those  sources  would  prevent  any  violent  fluctua- 
tions in  price.  America,  many  years  ago,  had  seen 
the  advantage  of  developing  her  own  sources  of 
supply  in  sugar,  and  the  marvellous  develop- 
ment that  had  taken  place  in  Cuba  since  the 
Spanish- American  war  showed  the  effect  that  it  had. 
This  year  Cuba  was  expecting  to  make  over  2i 
million  tons  of  sugar,  wliereas  their  crop  was 
reduced  to  250,000  tons  at  the  time  of  the  Spanish- 
American  war.  The  British  Empire  could  do 
exactly  the  same.  He  had  suggested  that  it  was 
imjjossible  to  develop  the  sugar  industry  either 
in  Great  Britain  or  in  the  British  Colonies  for  the 
supply  of  the  British  market,  unless  there  was 
some  security  in  the  British  market  that  they 
would  not  be  met  with  and  drowned  out  by  the 
dumped  surplus  of  foreign  markets.  All  their 
competitors  had  their  own  markets  secured  to 
themselves,  walled  in  by  high  tariffs.  They 
charged  their  own  customers  their  own  price, 
and  they  produced  on  a  very  large  scale,  which 
cheapened  the  cost  of  production,  dumping  their 
surplus  over  here  as  being  the  only  country  in  the 
world,  with  the  exception  of  Turkey  and  Persia, 
that  would  admit  sugar  free.  The  Colonial  pro- 
ducers of  sugar  had  liei^n  practically  shut  out 
of  the  United  Kingdom  for  3.5  years  past.  _IIe 
had  proposed  that  they  should  establish  a  prefer- 
ential tariff  between  their  imports  of  foreign 
sugar,  and  imports  of  British  grown  sugar.  His 
idea  was  that  tney  should  impose  a  duty  about  the 
same  as  that  imposed  in  the  South  African  war, 
namely,  about  a  }d.  per  lb.,  and  that  the  British 
Colonies  should  come  in  at  a  consideralile  prefer- 
ence, there  still  being  a  slight  margin  of  duty 
against  it  as  compared  with  the  beet  sugar  pro- 
duction of  this  country  ;  he  believed  the  odds 
against  which  the  beet  sugar  industry  in  thw 
country  had  to  contend  at  the  present  time, 
required  Oovemtnent  assistance  to  establish  that 
industry  on  a  sound  paying  basis, 

Sir.  \V.  T.  bHADWiN  (Secretary,  the  British  Sugar 
Beet  Couhcll)  stiid  that  every  year  tlvo  million 


tons  of  sugar  wa-s  used  in  this  country,  so  that  the 
relative  amount  of  sugar  t  hat  the  beet  growers  would 
produce  here  was  exceedingly  small.  They  had 
no  chance  of  growing  anything  4ike  two  or  three 
million  acres  of  sugar  bji't.  They  could  grow  a 
sufficient  quantity  to  produce  sugar  that  would 
.steady  the  market,  and  would  proliably  to  some 
extent  low(>r  the  price.  At  present,  the  rate  of 
increa.se  in  the  consumntion  of  sugar  throughout 
the  woi'ld  averaged  about  three-quarters  of  a 
million  tons  a  year,  ami  the  total  consumption  of 
sugar  practically  doubles  in  from  20  to  .'SO  years. 
That  meant  that  (hey  w<'re  in  mea.sureable  distance 
of  requiring  sugar  from  half  a  million  acres  of  land 
added  every  year  to  the  previous  year's  production. 
Looked  at  from  that  point  of  view,  ho  thought 
there  was  ample  evidence  (hat  they  ought  to  begin 
producing  sugar  of  their  own.  In  recent  years 
France,  which  at  one  time  exported  large  quantities 
of  sugar  to  this  country,  had  practically  ceased 
to  be  an  exporter,  (iermany  used  to  export 
three-quarters,  or  rather  more,  of  her  total  pm- 
duction.  Of  recent  years  she  had  more  than 
doubleil  her  home  consumption,  and  had  reduced 

i  her  exporting  surplus  to  one-third.  Russia  had 
never  exported  any  large  amount  of  sugar  to  this 
country  :  he  believed  that  in  five  years  she  had 
only  export<?d  about  140,000  tons,  and  that 
only  when  prices  were  abnormally  high.  SO  that 
he  thought  the  bogey  of  surplus  dumping  from 
the  Continent  was  disappearing.  At  the  same 
time  he  most  fully  agreed  that  this  country  should 

I  have  some  means  of  securing  to  itself  a  stable 
market.  He  thought  they  might  have  a  prefer- 
ential duty  such  as  Jlr.  Parker  suggested  until 
they  were  firmly  on  tlieir  feet.  He  believed  the 
manufacturers  could  produce  sugar  in  this  country 
as  cheaply  as  anyone  could  do  on  the  Continent. 

Mr.  BucKMASTER  (London  &  South  Western 
Railway)  said  that  his  Railway  Company  had 
started  a  campaign  through  their  own  territory 
with  a  view  to  inducing  farmers  to  take  an  active 
interest  in  the  beet  question. 

On  the  motion  of  Dr.  Orjiandy  the  discussion 
was  adjourned. 

At  the  meeting  on  March  1st  the  discussion  was 
resumed,  with  Prof.  Hodgkinson  in  the  chair. 

Dr.  W.  R.  Ormandy  said  that  in  1890  the  price 
of  sugar  in  Germany  was  about  Sd.  per  lb.  on  the 
average  for  small  quantifies.  That  meant,  he 
believed,  that  whilst  beetroot  cultivation  was 
being  developed   in   Germany,   and   beetroot  was 

t  giving  7  to  8%  of  crystallisable  sugar  instead  of 
17  or  18%  that  was  now  obtainable,  the  German 
people  were  being  penalised  to  pay  for  the  develop- 
ment of  that  industry.  On  the  other  hand,  a  great 
number  of  the  industries  which  we  in  this  country 
had  been  able  to  bring  to  a  very  high  degree 
of  perfection,  such  as  jam  and  sweet  making, 
confectionery  and  cakes,  could  not  be  developed 

I  by  the  Germans,  because  owing  to  the  fact  that 
we  got  sugar  from  Germany  at  a  price  which  was  a 
quarter   of    that    which    the    German    population 

,  was  paying  for  it,  we  had  become  the  largest 
sugar  consuming  natit)n  in  the  world.  The  average 
consumption  of  sugar  per  head  in  this  country 
was  about  110  grms.  per  day,  about  a  quarter 
of  the  total  amount  of  carbohydrates  necessary 
for  the  average  human  consumption.  If  the 
whole  of  the  German  nation  were  vrilling  to  pay 
5d.  a  lb.  for  sugar  in  order  that  they  in  England 
could  get  it  tor  IJd.,  there  was  something  to  be 
said  for  accepting  this  sacrifice  of  the  German 
population  for  out  benefit.  Again,  with  40  million 
people  we  could  not  possibly  make  what  80 
million  people  had  been  making.  'Thdt  being  sO( 
d,  certain  amdunt  of  Select idrl  had  to  be  exercised  ; 

i  Arid  the  question  that  had  to  be  considered  was 
\tfh^ther  the  cultivation  of  beetroot  waa  the  tupst 
profitable;  or  one  of  the  nloBt  profltable;  dufectioM*' 
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in  which  to  work.  Captain  Courthope  had 
omitted  to  put  a  very  considerable  number  of 
further  advantages  that  would  accrue  from  the 
growing  of  beetroot,  such  as,  for  instance,  the 
possibiUty  of  recovering  considerable  quantities 
of  potassium  from  the  schlempe,  and  that  industrial 
alcohol  could  be  made  from  the  residuals  at  a  very 
low  price. 

Dr.  E.  J.  Rdssell  said  that  all  the  experiments 
made  at  Bothamst«d  and  elsewhere  in  connection 
with  the  growth  o£  sugar  beets,  had  shown  con- 
clusively that  they  could  be  grown  profitably  in 
this  country  at  the  price  offered  by  the  factories, 
viz.,  25s.  per  ton.  But  there  was  a  difficulty 
owing  to  the  scarcity  of  casual  farm  labour.  The 
main  advantage  of  growing  sugar  beet  was  that 
it  introduced  greater  diversification  into  farming. 
The  advantage  which  could  be  shown  to  have 
accrued  to  German  and  French  agriculture  in  the 
growth  of  sugar  beet  lay  largely  in  this  fact. 
It  would  be  a  relatively  simple  matter  to  put  in 
sugar  beets,  and  there  would  be  distinct  advantages 
to  British  agriculture  through  the  general  intro- 
duction of  another  crop  of  that  sort.  But  the 
difficulty  was  that  a  sugar  beet  factory  required 
a  large  supply  of  roots  and  was  not  able  to  work  on 
a  small  scale.  Owing  to  difficulties  of  transit,  that 
meant  that  the  farms  near  the  factory  had  to 
concentrate  themselves  on  sugar  beet,  and  produce 
it  in  very  considerable  amounts.  The  farmer 
could  grow  sugar  beet  so  long  as  it  was  only 
going  to  be  subsidiary,  but  no  large  scale  experi- 
ment had  yet  demonstrated  that  it  would  be 
worth  his  while  to  scrap  his  present  main  product 
and  take  sugar  beet  as  his  main  industry  instead. 
Mr.  C.  S.  Orwin,  of  Oxford,  had  showed  recently 
that  in  the  districts  under  investigation  in  Norfolk 
the  cost  of  growing  sugar  beet  was  somewhere 
about  21s.  a  ton.  The  price  paid  by  the  manu- 
facturer was  25s.,  wliich  left  a  profit  of  4s.  Taking 
the  crop  at  10  tons  an  acre,  that  was  a  profit  of 
£2  per  acre,  which  was  not  big,  and  not  sufficient 
to  induce  a  man  to  give  up  a  business  he  under- 
stood and  take  on  a  business  he  did  not.  As  to 
the  possibiUty  of  growing  sugar  beet  on  waste 
land,  such  land  was  extraordinarily  difficult  to 
deal  with ;  as  a  rule  if  land  lay  waste,  it  was  because 
it  had  never  been  worth  the  while  of  anybody  to 
enclose.  Examination  of  the  soils  of  commons 
showed  that  the  land  left  to  the  public  was  land 
on  which  nothing  could  profitably  be  grown 
in  the  old  days.  In  the  time  of  the  Napoleonic 
wars  wheat  was  selling  at  well  over  100s.  a  quarter, 
and  it  probably  did  not  cost  more  than  40s.  to 
grow,  so  that  the  temptation  to  enclose  land  was 
enormous.  The  agricultural  value  of  waste  land 
might  be  gauged  from  the  fact  that  it  did  not 
get  enclosed,  even  in  those  days  when  wheat  was 
at  that  high  price.  A  man  who  owned  waste  land 
might  let  it  for  shootmg,  and  also  arrange  to  let 
it  for  a  low  type  of  agriculture;  but  if  he  con- 
verted it  into  agricultural  land,  he  would  want 
a  total  rent  which  was  at  least  equal  to  the  two 
rents  he  had  previously  got,  and  sufficient  in 
addition  to  repay  the  amount  he  ha'd  spent  on  it 
Dr.  L.  T.  Thobne  said  that  he  was  greatly  in 
sympathy  with  the  resolution  in  the  main,  but  this 
discussion  had  resolved  itself  into  a  cloak  to 
support  an  attempt  to  create  artificially  in  Great 
Britain  a  large  production  of  beet  sugar.  Beet- 
root could  only  he  ciiltivated  on  really  good  soil, 
or  else  the  development  of  the  soil  would  cost  far 
more  than  the  value  of  the  beet  cultivated  on  it. 
Again,  if  a  factory  were  to  deal  satisfactorily  with 
the  production  of  beet  sugar,  it  must  deal  with  it 
on  a  large  scale,  and  it  must  deal  with  beetroot 
grown  within  a  reasonable  distance  of  the  factory. 
In  Germany,  Holland,  Bussia,  and  France,  where 
the  beetroot  sugar  industry  had  developed  in  a 
fairly  satisfactory  way,  there  were  very  large  tracts 


of  land  suitable  for  this  cultivation.  In  England 
there  were  not  those  large  tracts  of  land.  There 
might  be  considerable  tracts  in  Lincolnshire,  and 
parts  of  Suffolk  ;  but  even  there  they  were  not  so 
large  or  available  as  to  be  converted  with  advan- 
tage to  beet  sugar  cultivation.  In  the  Continental 
countries  where  beet  sugar  growing  was  carried 
on  to  any  extent,  the  rotation  was  in  all  cases  three, 
and  in  most  cases  four  years  ;  so  that  three  to  four 
times  as  much  land  must  be  under  cultivation  as 
would  in  one  year  produce  the  amount  of  beet 
necessary  for  the  economic  working  of  the  factory. 
Then  the  climatic  conditions  were  less  consistent 
in  this  country  than  they  were  on  the  Continent. 
For  beet  sugar  cultivation  they  undoubtedly 
wanted  both  a  satisfactory  amount  of  sunlight  in 
the  course  of  the  growth,  and  a  satisfactory  amount 
of  moisture.  The  beet  sugar  industry  on  the 
Continent  was  not  the  great  money-making  thing 
it  was  supposed  to  be.  It  had  been  developed 
largely  at  the  cost  of  the  inhabitants  of  those 
countries  by  the  duty  imposed.  The  cost  of 
refined  sugar  in  Paris  15  or  16  years  ago,  within 
half  a  mile  of  the  factory  where  it  was  made,  was 
6d.  per  lb.,  and  that  same  sugar  was  to  be  obtained 
at  the  same  time  on  the  London  market  at  l}d. 
There  was  therefore  an  artificial  bolstering  up  of 
the  industry  for  a  very  long  time.  In  the  large 
beet  sugar  districts  of  Prussia,  they  had  a  very 
intense  and  scientific  cultivation  of  the  soil  for  the 
different  crops.  The  rotation  of  beet  cultivation 
necessary  was  one  where  during  part  of  the  year 
the  true  agricultural  work  was  predominant,  but  at 
other  parts  of  the  year  the  factory  part  was  pre- 
dominant. In  Germany  they  had  workmen 
accustomed  to  an  interchange  from  farm  labour  to 
factory  labour,  an  interchange  which  in  England 
was  quite  unusual  and  would  be  very  difficult  to 
create.  In  addition,  the  dairy  side  of  the  beet 
sugar  works  was  a  very  important  item  indeed  ; 
and  it  was  that  careful  and  thorough  combination 
of  industry  which  had  made  it  successful  in  Ger- 
many to  a  considerable  extent,  but  even  then  only 
at  the  cost  of  the  inhabitants  of  the  country.  He 
therefore  felt  that  conditions  in  England  were  not 
such  as  would  allow  of  the  commercially  successful 
cultivation  and  production  of  beet  sugar.  He 
doubted  whether,  if  they  could  balance  up  their 
losses  and  gains,  even  France  and  Germany 
had  made  much  out  of  the  beet  sugar  industry. 
On  the  other  hand  the  growth  of  the  sugar  cane 
might  be  extended  in  many  parts  of  the  Empire  to 
such  a  degree  as  to  go  far  towards  supplying  the 
needs  of  the  Empire. 

Professor  H.  E.  Akmstkong  moved  that  the 
resolution  be  discharged.  He  thought  the  Society 
was  not  competent  to  go  forward  with  such  a 
resolution.  It  was  not  a  resolution  which  dealt 
with  the  chemistry  of  the  subject  but  with  a  purely 
economic  and  political  question  and  one  of  ex- 
pediency. If  they  were  to  act  in  matters  of  that 
kind,  they  must  act  with  extreme  circumspection. 

It  had  not  been  shown  that  it^wasjpossible  both 
to  grow  beet  and  manufacture  beet  sugar,  on  any 
scale,  in  this  country  and  to  overcome  the  labour 
difficulties,  or  that  the  by-products  could  be  made 
use  of.  It  was  only  by  making  use  of  the  by- 
products that  the  industry  was  carried  on  satis- 
factorUy  on  the  Continent.  There  was  no  com- 
parison possible  between  Germany  and  the  United 
Kingdom.  Germany  was  quite  right  in  growing 
beet  for  the  purpose  of  getting  sugar,  and  she 
must  continue  to  do  so  as  long  as  she  had  not 
countries  at  her  disposal  in  which  she  could  grow 
sugar  cane  with  advantage.  France,  again,  was 
in  a  different  position.  Both  countries  were  under 
conditions  which  made  it  possible  for  them  to  grow 
beet  from  year  to  year  with  advantage.  They  had 
Continental  climates,  whereas  we  had  an  island 
climate.     In   this   country,   it   was  never  certain 
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what  the  percentage  of  sugar  would  be  ;  the  beet 
was  always  coining  to  the  stage  of  ripeness  and 
then  beginning  to  grow  again,  so  that  if  they  could 
not  pick  it  at  ono  particular  moment,  the  yield 
might  go  down  to  a  very  considerable  extent. 

Having  seen  something  of  the  sugar  industry  in 
the  Sovithcrn  States  of  America,  in  Queensland,  in 
Java,  and  in  India,  he  had  definitely  come  to  the 
conclusion  that,  as  far  as  the  British  possessions 
were  concerned,  sugar  ought  to  be  made  under 
tropical  conditions  ;  and  that  under  the  conditions 
of  labour  which  obtained  in  this  country,  it  would 
be  altogether  uneconomical  on  their  part  to  under- 
take the  growth  of  beet  for  the  purpose,  bearing 
in  mind  that  the  margin  of  profit  was  very  small 
and  that  they  could  not  afford  the  ground  for  the 
purpose.  There  was  not  the  least  doubt  that 
farmers  could  grow  crops,  with  very  great  advan- 
tage, which  would  be  much  more  valuable  to  them 
than  beet,  if  they  were  not  so  conservative.  He 
thought  it  would  have  been  of  advantage  if  a  reso- 
lution of  this  kind  liad  been  carried  after  the 
matter  had  been  gone  into  with  absolute  thorough- 
ness, so  as  to  place  the  matter  before  the  Govern- 
ment ;  but  unless  some  very  serious  pressure  were 
brought  to  bear,  such  as  an  absolute  failure  of  the 
sugar  supply  would  afft)rd,  similar  to  that  prevailing 
in  the  case  of  dyes  at  the  present  moment,  it  was 
obvious  that  it  was  useless  to  go  to  the  Govern- 
ment. In  India  particularly  the  sugar  industry 
was  in  a  very  primitive  state  of  development  at 
the  present  time,  and  there  was  not  the  least  doubt 
that  the  output  might  be  far  greater.  Java  was 
making  1 J  million  tons  a  year  at  least,  but  Java 
had  a  population  of  over  30  millions,  and  labour 
was  worth  5d.  a  day  at  the  outside.  Those  were 
conditions  under  which  it  was  possible  to  make 
sugar.  The  crop  in  Java  was  a  good  one  on  the 
whole  ;  the  factories  were  well  worked  and  had 
good  machinery  ;  growers  were  now  aiming  at 
obtaining  better  results  by  using  improved  varieties 
of  cane  and  so  on.  But  nothing  of  that  kind  had 
been  done  yet  in  India.  At  the  present  time,  the 
sugar  in  India  was  produced  largely  by  native 
methods  ;  so  that  they  did  not  know  what  India 
could  do,  and  there  was  no  doulit  a  great  work 
before  the  Government  of  India  to  improve  the 
sugar  industry- 

For  the  various  reasons  he  had  given,  it  seemed   • 
to  him  it  was  impossible  to  go   forward   at  the  ; 
present  time  with  a  resolution  of  the  kind  before 
them,    and    he    therefore    moved    the    "  Previous 
Question  " — in  other  words,  that  the  motion  be 
discharged. 

Mr.  T.  ('.  Cloud  pointed  out  that  the  resolution 
was  a  question  of  the  production  of  sugar  within 
the  Empire,  and  the  discussion  had  resolved  itself 
into  a  question  as  to  whether  they  could  grow 
sugar  beet  in  England.  They  ought  to  know  more 
about  the  possibilities  in  the  other  parts  of  the 
Empire  which  were  making  sugar  ;  for  instance, 
Queensland  could  produce  very  mviih  larger 
<|uantities  than  she  was  doing. 

Mr.  E.  J.  BOAKK  asked  whether  tliere  wa.s  any 
reason  why  as  long  as  Continental  countries  were 
prepared  to  pay  us  anything  from  Id.  per  lb.  , 
upwards  to  consume  their  sugar  we  should  take 
any  steps  to  alter  the  status  quo.  We  had  many 
suppliers  of  sugar,  and  the  jiricu  was  thus  kept 
down  by  competition  amtmgst  themselves. 

.Mr.  Reid  said  he  thought  the  English  climate 
was  the  best  in  the  world,  ('(nitinenlal  beet 
growers  had  their  disaflvanfagcs.  When  he  was 
in  Silesia,  where  an  enormous  amount  of  sugar 
beet  was  grown,  a  frost  had  come  weeks  before  it 
was  expected,  and  great  etforts  had  to  be  made 
to  get  the  beetroots  in  before  the  evening.  He 
believed  that  the  beet  was  originally  a  root  which 
grew  on  the  sea  shore,  and  was  therefore 
accustomed  to  moisture. 


Mr.  C.  Sandbach  Parker  said  that  the  European 
beet  sugar  industry  had  been  built  up  in  countries 
without  any  particular  natural  advantages,  en- 
tirely by  the  etforts  of  the  Continental  Govern- 
ments, and  he  could  not  believe  that  those  countries 
had  suffered  by  creating  this  industry.  On  the 
contrary,  he  wiis  satisfied  that  they  ha!d  benefited 
immensely,  and  that  the  British  Empire  could 
benefit  in  the  same  way  by  adopting  a  somewhat 
similar  coui-se  within  its  borders. 

As  regards  the  beet  sugar  industry  in  this 
country,  he  agreed  that  it  was  a  very  serious  tiling 
to  ask  farmers  to  substitute  beet  for  their  main 
crops.  But  there  was  also  the  question  of  the 
capital  required  for  the  necessary  sugar  factories. 
This  involved  by  far  the  greatest  expenditure  of 
all.  It  would  be  difficult  to  induce  the  capitalist 
to  invest  money  for  that  purpose  when  there  was 
the  possibility  that  the  farmers  would  not  supply 
the  necessary  raw  material.  If  this  country  required 
a  cheap  supply  of  sugar,  in  liis  opinion  they  must 
develop  the  sugar  producing  industry  within  the 
Empire,  and  add  the  Empire  to  the  number  of 
countries  competing  to  supply  it.  They  here  had 
to  consider  whether  this  w;is  not  a  favourable 
opportunity  to  do  something  to  encourage  the 
extension  of  an  industry  which  already  existed  to 
a  fairly  large  extent  in  various  parts  of  the  Empire. 
He  believed  that  within  the  British  Empire  they 
could  produce  sugar  as  cheaply  and  as  well  as  it 
could  be  produced  in  any  other  part  of  the  world. 
AVhat  was  wanted  was  some  inducement  to  put 
capital  into  the  factories  necessary  for  its  pro- 
duction, and  sugar  producers  were  not  disposed 
any  more  than  the  aniline  dye  people  to  find  the 
capital,  unless  they  knew  they  were  not  going  to 
be  exposed  to  the  same  kind  of  competition  after 
the  war  was  over  as  they  had  been  exposed  to 
before. 

Dr.  Bernard  Dyer  said  he  did  not  think  the 
growth  of  sugar  beet  would  mean  the  imposing  of 
another  main  enterprise  on  English  farmers. 
It  would  mean  no  fundamental  change  in  the  work 
of  the  farm,  except  with  regard  to  labour  at  a 
certain  season  of  the  year.  With  regard  to  waste 
land,  he  said  there  was  no  suggestion  that  the  area 
of  arable  land  should  be  increased  in  order  to  grow 
beet.  The  English  farmer  now  grew  roots  once 
in  every  four  years  on  his  arable  land,  so  that  one 
quarter  of  his  arable  land  every  year  was  under 
root  cultivation.  The  question  was  whether  it 
woidd  not  be  to  his  advantage  in  suitable  localities 
to  grow  beet,  not  as  an  additional  crop,  but  in 
pla<-e  of  root  crops  which  he  already  grew,  such 
as  turnips  and  mangolds.  As  Dr.  Thome  had 
said,  beet  growing  on  the  Continent  was  associated 
with  very  high  dairy  farming.  To  make  up  for 
the  mangolds  or  swedes  which  otherwise  would 
liav<!  been  grown,  the  farmer  would  get  the  beet- 
root pulp  back  from  the  factory,  and  would  use  a 
certain  quantity  of  the  molasses  from  the  factory. 
Those  two  things  together  enabled  him  to  keep  up 
his  farm  stock.  There  was  plenty  of  land  in  the 
country  where  excellent  beetroot  could  be  grown. 
The  point  was,  whether  it  would  pay  the  farmer 
at  the  price  which  a  factory  could  alTord  to  give 
him.  He  could  not  see  why  the  farmer  should  not 
grow  beet  4us  a  rotation  crop,  if  there  was  any 
facility  for  getting  it  to  a  factory  within  a  reason- 
able distance. 

Mr.  Eastick  said  the  discussion  had  developed 
into  one  regarding  growing  beet  in  England.  In 
his  resolution  it  was  the  Empiri;  that  WTis  con- 
sidered. But  he  failed  to  see  that  there  was  any 
Society  in  the  country  which  could  deal  so  im- 
partially with  the  subject,  because  they  were 
made  up  of  all  branches  of  industry. 

On  Professor  Ai-mstrong's  motion,  viz.,  "  The 
Previous  Question,"  being  put  to  the  meeting,  it 
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was  carried  by  25  votes  to  7.     The  original  reso- 
lution was  therefore  not  put. 

Mr.  Eastick  adds  in  a  subsequent  communica- 
tion that  the  main  object  of  moving  his  resolution 
has  been  secured.  The  cane  and  beet  sugar 
sections  have  joined  hands  in  public,  and  as  these 
representatives  are  the  leadere  they  have  practi- 
cally solved  the  most  difficult  problem  to  be 
faced — that  is,  to  secure  combined  action  and  a 
uniform  platform. 


Manchester  Section. 


Meeting  held  at  the  Grand  Hotel,  on  Friday, 
March  5th,  1915. 


MB.   JUUUS   HUBNER   IN    THE    CHAIK. 


AuHior. 


Bulton  and  ( 
Revis  . .  ■ 

Menon   . . .  f 
I 


1 

ButjTO- 

refracto- 

Sample. 

meter 

40?  C. 

1 

41-4 

2 

41-4 

3 

4:-5 

Cflw 

40-6     , 

Buffalo 

44-5 

SapoDJf. 
value. 


228-8 

228-7 

220-1 

218-25 

206-8 


Reichert-i  Acid 
Meissl  valoe. 
value.    I 


30-58 

30-42 

31-50      1       — 

25-70  1  -49 

18-24  2-00 


The  author  has  examined  a  number  of  samples 
obtained  from  different  ghee-producing  districts. 
The  follo^ving  table  represents  the  analytical 
results  of  ten  typical  samples  : — 


Butyro- 

Saponifl- 

Reichert- 

refracto- 

cation 

Meissl 

Acid 

meter 

value. 

value. 

value. 

at  40°  C. 

(1)  Bombay  A 

440 

232-2 

23-08 

1-67 

(2)        „         B 

44-2 

229-8 

23-43 

2-24 

(3)        „        C 

— 

226-1 

21-87 

1-98 

(4)        „        D.       .. 

44-3 

231-0 

23-10 

1-67 

(5)  Porbunder  A.  . . 

45-0 

230-0 

23-76 

1-68 

(6)                      B.   . . 

44-8 

2180 

20-46 

2-37 

(7)  Sural   A 

43-5 

•227-2 

25-30 

1-71 

(8)      ,.       B 

440 

231-0 

24-53 

1-49 

(9)  BulsarA 

45-0 

224-0 

22-11 

3-63 

(10)      „      B 

220-0 

21-78 

2-89 

Average    

44-35 

226-9 

2305 
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CHEMICAL    EXAMINATION    OP    GHEE. 

BY   KAPIBRAM   H.    VAKIL. 

Indian  ghee  is  a  form  of  clarified  Imtter  obtauied 
from  cow's  milk  or  from  buffalo's  milk.  Ghee 
from  the  latter  source  is  generally  and  extensively 
used  in  India,  but  it  has  only  been  examined 
twice.  Lewkowitsch,  in  his  chapter  on  butter 
fat,  has  given  two  observations  on  buffalo  fat  by 
Piz^  and  Petkow.  Similar  work  has  been  done 
by  F.  Strohmer  and  W.  Fleischmann,  but  these 
observations  refer  mainlv  to  Egj'ptian  and  Bul- 
garian buffalos.  In  1910  Bolton  and  Revis  con- 
tributed a  paper  to  the  Analyst  (Vol.  35,  pp.  343 — 
345  ;  see  tliis  J..  1910,  107G)  ;  three  samples  were 
examined,  but  it  is  not  stated  whether  thev  were 
made  from  cow's  or  buffalo's  milk.  A.  Kesava 
Menon  (this  J.,  1910,  1428)  gives  the  resiUts  of 
analyses  of  cow  and  buffalo  ghee,  but  it  seems 
that  only  one  sample  of  each  was  examined. 

A  summary  of  the  results  of  these  authors  is 
appended : — 


—  I 


Prom  these  figures  it  wUl  be  seen  that  the 
principal  difference  is  in  the  Reichert-Meissl 
values,  the  lughest  recorded  being  that  of  Bolton 
and  Revis,  viz.,  3080,  and  the  lowest,  lS-24,  by 
Jlenon.  'This  abnormally  low  figure  wa.s  ex- 
plained in  the  discussion  of  Menon's  paper,  by 
Bolton,  who  suggested  that  the  sample  was  heated 
until  quite  free  from  water  and  might  have  been 
over-cooked,  whereas  the  manufacturer,  whose 
object  was  to  obtain  the  minimum  loss,  would  heat 
it  just  sufficiently  to  drive  out  the  water  and  thus 
often  under-cooked  it. 

There  is  no  doubt  that  the  samples  from  the 
manufacturers  are  under-cooked,  but  it  was  sur- 
prising that  it  should  make  such  a  difference  in 
the  Beichert-ileissl  values.  The  residts  obtained 
by  the  author  are  %vithiu  fairly  narrow  limits,  the 
highest  being  25-51  and  the  lowest  20-46.  This 
may  indicate  that  the  commercial  samples  are 
uniformly  cooked. 

Menon's  paper  also  shows  an  abnormally  low 
figure  for  saponification  value,  viz.,    206-8. 

The  acid  values,  obtained  by  the  author,  it 
converted  into  oleic  acid  values,  will  be  found  to 
be  very  low.  This  is  quite  natural,  as  the  samples 
examined  were  all  fresh.  The  high  values  ob- 
tained by  the  previous  authors  are  due  to  their 
samples  being  old. 


Nottingham  Section. 


Mcelinij  held  at  University  College,  NoUinyham, 
Wednesday,  February  2ith,  1915. 


SLR.    JOHN"    \VHITE    IN    THE    CHAIR. 


Samrfe  f,f)  was  specially  prepared  for  analysis.    The  acid  values 
are  not  oleic  acid  values. 


GRINDING  AND  CRUSHING  MACHINERY. 

BY    M.    A.    CBOSBIE. 

I'resuniably  the  fiist  method  used  to  powder 
material  was  to  lay  it  upon  one  piece  of  rock  and 
hit  it  with  another,  possibly  choosing  a  hollowed 
out  stone  for  the  bottom,  to  prevent  losing  the 
material.  Tliis  method  remains  to-day  in  the 
pestle  and  mortar  of  the  pharmacist. 

Another  method  adopted  by  prehistoric  man, 
and  stUl  in  dailv  use.  is  that  of  rubbing  the  material 
between  two  flat  stones.  This  remains  in  its  original 
form  in  the  more  primitive  parts  of  the  world  as 
the  quern,  where  two  flat  discs  of  stone  are  used, 
the  upper  of  which  (having  a  central  hole  through 
which  corn  is  fed)  is  twisted  with  a  semi-rotary 
motion  with  a  stick  handle.  It  is  in  every-day  use 
in  India  and  Africa,  where  one  native  squats 
working  the  stones,  wlule  another  drops  in  the  corn 
grain  bv  grain,  and  it  is  this  type  referred  to  in  the 
Biblical  phrase.  ''  two  women  grinding  at  a  miU." 
Its  more  modern  equivalent  is  the  horizontal  mill, 
and  this  was  until  recently  the  only  mill  used  for 
preparing  flour. 

Another  method  consists  of  crushing  the  material 
by  roUing  a  cylindrical  stone  over  it,  as  exampled 
by  the  edge  runner,  where  the  stones  roll  over  a 
flat  bed,  and  the  roUs,  where  two  rollers  run 
together  crushing  the  material  Ijetween  them. 

Of  course  metal  has  often  been  substituted  for 
stone,  but  these  three  methods  remained  the  only 
means  at  our  disposal,  until  the  introduction  some 
fortv  years  ago  of  the  "  percussive  "  grinder  or 
"  disintegrator."  Here  the  material  to  be 
powdered  comes  in  contact  with  rapidly  revolving 
arms  or  beaters,  and  is  ground  by  reason  of  its 
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inertia.  The  underlying  principle  of  all  these 
methods  consists  of  stressinfi  tlie  material  by 
applying  either  a  compressive  or  a  shearing  st  rain, 
or  a  combination  of  the  two. 

Proceeding  now  to  <lcscribe  each  nietliotl  more 
fxilly.  noting  the  dift'erent  varieties  of  each  type, 
there  is  first  the  pcntle  (t)ui  mortar,  the  liaml  variety 
of  which  is  familiar  to  all,  whilst  for  little  jobs  just 
too  big  for  hand  the  mechanical  mortar  is  em- 
ployed, where  the  pestle  is  rotated  by  machine, 
being  loaded  with  weights  to  snit  the  material,  and 
sometimes  given  a  spiral  path  in  the  mortar.  Or 
the  pestle  liiay  Iiave  a  rotary  path  and  the  mortar 
a  reciprocating  motion. 

The  stamp  mill  is  another  variety  of  this  type  ; 
here  the  pestle  is  lifted  by  machinery  and  dropped 
by  gravity,  by  means  of  a  revolving  arm  engaging 
with  a  flange  on  the  stamp  rod,  this  arm  giving  a 
twist  to  the  stamp  rod  as  well  as  lifting  it. 

The  stotiebreaker  really  belongs  to  this  class. 
Here  a  crank  or  eccentric  rocks  a  chilled  iron  or 
manganese  steel  plate,  crnsliing  the  material 
between  it  and  a  stationary  plate,  which  latter  can 
be  adjusted  to  give  any  desired  opening  at  the 
bottom  through  which  the  crushed  material  drops. 


^     e/^//////////////^     I 


ai:tion  to  the  "  land  "  or  grinding  surta^'es  between 
these  furrows.  The  furrows  have  a  steep  back, 
but  run  off  to  a  feather  edge  in  the  direction  of 


I'lo.  1. 
Stoncbrcakcr. 

Fig.  1  shows  a  simple  type  which,  however,  suJl'ei-s 
from  the  d,efect  that  some  materials  tend  to  sUp 
up  again  rather  than  receive  the  full  nip,  but  this 
delect  c^n  be  overcome  by  compounding  the 
motion  or  altering  the  fulcrum  position. 

Gyrcdortj  crusher.  Another  type  of  rock  breaker, 
more  rapid  tlian  the  "  stonebreaker,"  but  yielding 
a  les-s  regular  product ,  is  the  gyratory  crusher,  again 
an  adaptation  of  the  pestle  and  mortar,  where  the 
pestle  has  a  motion  akin  to  that  of  an  expiring 
pegtop,  inside  a  fluted  mortar  open  at  the  bottom 
to  allow  the  exit  of  the  crushed  material. 

The  second  method,  that  of  grinding  between 
two  flat  siu'faces,  exists  as  the  quern,  already 
mentioned,  and  the  horizontal  or  Jial  stone  mill., 
which  consists  of  two  stone  discs,  one  of  which 
(usually  the  upper)  revolves,  while  the  stock  to  be 
ground  is  fed  through  a  central  hole  in  tlic  upper 
stone.  These  stones  vary  from  soft  Derbyshire 
grit  stone  to  the  hardest  French  or  German  bulu-  (a 
quartz).  These  latter  are  huilt  up  of  wedpe-shaped 
pieces  cefliented  together,  with  iron  binduig  hoops 
shrunk  on,  and  a  backing  of  <'ement  and  small 
stones  to  give  extra  weight.  These  stones  are 
dressed  by  cutting  groves  or  "  fiuTOWS,"  tlie  sliape 
of  which  varies  considt^rably  with  different  classes 
of  work.  Specimens  of  dress  axe  shown  in  Fig.  2, 
and  a  sectional  elevation  of  a  mill  in  Fig.  15.  Both 
top  and  bottom  stones  are  dressed  alike  whUe 
lying  side  by  side,  so  that  when  the  top  stone  is  in- 
verted and  in  position  the  furrows  lay  across  one 
pother,    aod    when   running    give    a   scissor-like 


FIG.  2. 
Specimens  of  Horizontal  llillstonc  DrcS9. 

travel,  up  which  the  stock  rolls ;  it  is  then  swept 
forwards  by  the  running  stone,  gets  nipped  between 
top  and  bottom  land,  falls  into  the  next  furrow, 
and  so  on,  all  the  time  working  outwards  by  centri- 
fugal action,  pursuing  a  spiral  course  until  it 
reaches  the  edge,  where  it  is  swept  round  to  an 
opening,  and  so  leaves  the  mill.     The  safety  of  a 


Fio.  3. 
Horizontal  Mill. 

built-up  stone  depends  entirely  upon  the  sluunk- 
on  rings,  and  if  these,  by  attrition  or  rusting, 
become  weak,  they  nnist  be  replaced,  and  also  care 
must  l)e  exercised  to  i)revent  these  mills  racing, 
about  120  revs,  per  minute  lieing  the  normal  speed 
of  4  ft.  or  4  ft.  0  in.  diameter  stones.  Care  must 
also  be  exercised  to  prevent  tliese  mills  running 
emptv,  for  licsides  tlamaging  the  faces,  wearing 
awaythe  dress,  they  might  set  fire  to  the  material 
lying  roimd  the  outside,  which  is  a  grave  risk  in  a 
flour  or  rice  mill,  as  here  the  spouts  from  the  mills 
are  connected  to  a  stive  room  filled  with  cereal  dust 
and  air.  a  highly  explosive  mixtiu'e.  A  flame 
started  by  sparks  fiom  a  mill  running  empty 
travelling  up  tlie  spout  and  tiring  such  a  mixture, 
has  wrecked  many  a  mill. 

Variations  of  this  mill  are  legion.  The  grinding 
surfaces  are  some(im(>s  made  of  an  emery  or  other 
hard  composition.  Fluted  chilled  iron  plates  are 
often  used,  and  are  sometimes  made  conical 
instead  of  flat,  fitting  one  within  the  other.  The 
domestic  pepper  mUl  is  a  minute  specimen  of  this 
type.  fSuch  composition  or  hon  mills  are  more 
often  turned  on  their  side,  so  that  an  outside  bear- 
ing can  be  easily  fitted.  A  diminutive  specimen 
of  this  type  is  the  coffee  miU  used  in  provision 
shops.     These  lead  up  to  another  variety  of  iroix 


322 


CROSBIE— GRINDING  AND  CRUSHING  MACHINERY. 


[April  16,  1915. 


mills,  having  annular  teeth  instead  of  tangential 
grooves,  but  these  are  best  considered  when 
dealing  with  disintegrators. 


I   \~ouf/7f 


FIG.  4. 
C!ombined  "Stone"  and  Iron  Vertical  Mill. 

"  Edge  runners  "  or  "  chasers."  Here  two  stone 
discs  roU  round  on  a  flat  bed  as  shown  in  Figure  5. 
The  stones  used  in  this  coxintry  are  usually  grey 
Aberdeen  granite,  varying  from  a  few  cwt.  up  to 
three  tons  or  more  apiece,  verv  occasionally  even 
six  tons  each.  It  wiU  be  noticed  that  while  both 
the  outer  and  inner  edges  of  the  runner  must  of 
necessity  travel  at  the  same  rate,  yet  for  each 
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FIG.  5. 
£dge  Runner — Side  and  Cross  Sectional  Elevations. 

revolution  round  the  bed  they  have  covered  differ- 
ent length  paths  on  the  bedstone,  so  that  runners 
and  bed  are  not  in  simple  rolling  contact,  a  t^visting 
motion  being  set  up,  and  the  nearer  the  stones 
are    to   the   centre   the   greater   is   the   difference 


Plan  of  Edpe  RuTinrr^-Showing  Inswet-ji  and  Oiit>;wcej,  [H,siti<>n 
and  patii  of  stones. 

between  the  two  paths  ;  consequently  the  twisting 
action  is  increased,  and  with  it  the  efficiency  of  the 
mill.  For  rough  work,  such  as  mortar  mixing,  iron 
is  substituted  for  granite,  and  it  is  then  the  pan 
which  revolves,  and  the  mill  is  usually  under- 
driven. 


Two  scrapers  or  "  sweeps  "  are  fitted,  one  to 
carry  the  material  under  the  stones  and  the  other 
(which  can  be  raised  or  lowered  at  will)  to  throw 
the  material  out  when  sufficiently  ground.  Pro- 
vision is  often  made  for  hfting  the  cross  shaft  and 
so  reUeving  part  of  the  weight  of  the  stones  off  a 
material  which  would  otherwise  clog,  whilst 
occasionally  the  stones  are  tapered,  making  the 
circumference  of  the  stone  equal  or  proportional 
to  its  path,  thus  eliminating  the  twist  and  leaving 
only  the  rolling  motion  ;  this  is,  however,  unusual 
and  only  used  for  special  work.  These  mills  are 
\Lsed  for  a  variety  of  articles,  c.q.,  drugs,  chemicals, 
minerals ; .  even  such  .substances  as  lead  or 
aluminium  can  be  ground  to  a  fine  powder  in  a  mill 
with  5  ft.  6  in.  or  6  ft.  diameter  stones  weighing 
about  two  and  a  half  tons  apiece.  They  are  also 
used  in  many  trades  for  crushing  and  kneading, 
such  as  cider  apple  pulping,  clay  kneading  for 
potter^'  and  brick  making,  mortar  mixing,  etc. 
For  paint  and  ointment  mixing  these  mills  are  apt 


FIQ.  7. 
Special  Edge  Runner  giving  Rolling  Contact  only. 

to  skid,  pushing  the  material  iu  front  of  the  stones 
instead  of  rolling  over  it,  so  a  bevel  wheel  is  some- 
times made  fast  to  the  toe-pot  or  vertical  shaft 
bearing  housing,  meshing  with  bevel  wheels 
fastened  to  the  sides  of  the  runners,  so  that  the 
stones  cannot  rotate  without  revolving.  The 
author  has  seen  one  of  these  mills  used  for  grinding 
and  levigating  earth  colours,  such  as  rouge,  where 
an  impalpable  powder  was  reqjiired.  The  mill  was 
entirely  submerged  in  a  tank  of  water,  a  steady 
stream  of  which,  admitted  at  the  bottom,  caused 
a  continual  overflow  carrying  away  to  a  settling 
tank  those  particles  light  enough  "to  float.  PHre 
risk  with  these  mills  is  practically  non-existent. 
The  stones  are  usually  secured  on  the  cross  sliaft 
by  cotters  strong  enough  to  withstand  the  end 
thrust  at  their  normal  speed  of  14  to  19  r.p.m., 
but  it  is  as  well  to  make  sure  that  they  \vill  stAnd 
the  increased  strain  due  to  accidental  racing. 

"  Rolls  "  are  used  where  one  "  bite  "  is  sufficient, 
as  m  Unseed  crushing,  where  prolonged  pressure 
would  start  the  oil,  making  a  greasy  mass.  They 
consist  of  two  chilled  iron  or  porcelain  rollers, 
sometimes  of  equal  size,  sometimes  one  large  and 
one  small,  either  plain  or,  if  there  is  any  difficulty  in 
getting  a  grip  on  the  material,  fluted  or  spiked ;  whilst 
for  crushing  material  such  as  sugar  cane  they  often 
resemble  spur  gears.  Init  are  verj'  wide  compared 
with  their  diameter.  Sometimes  the  rollers  are 
compounded,  being  four  or  five  high,  the  material 
passing  between  the  first  and  second  rolls,  back 
again  between  second  and  tlurd,  again  between 
third  and  fourth,  and  so  on  ;  this  method  is 
adopted  for  paint  roUiug  and  also  for  seed  crushing 
before  pressing  for  oU.  Another  method  of  adding 
to  the  efficiency  of  rolls  is  to  supplement  their 
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purciv  crushing  action  by  reciprocating  one  or  both 
•of  the  rolU-rs  latiTally,  or  by  passing  the  material 
•between  a  single  roll  ami  a  .shaped  lilock,  which  is 


^yrrm^    Rolli  (Ccntr^ujal) 


5^d  AW/3 


riiit<^  ftoi/i 


Fia.  8. 
RollB  of  various  types. 


continually  moved  backwards  and  forwards 
across  the  face  of  the  roll.  This  gives  the  required 
combination  of  compression  and  shear  necessary 
for  tine  grinding. 

Occasionally  it  happens  that  to  crush  a  seed  so 
that  every  particle  is  fine  enough  for  use  entails 
the  softer  part  being  too  finely  crushed  ;  this 
occurs  with  malt  for  brewing,  and  in  this  case  the 
grain  is  given  a  preliminary  nip  through  one  pair 
of  rolls,  falling  on  to  a  sieve  which  separates  the 
fine,  while  the  coarse  passes  over  the  end  of  the 
sieve  and  tlirough  another  pair  of  rolls,  giving  a 
much  harder  nip,  crushing  the  rest  sufficiently. 
With  rollers  running  at  equal  speeds  the  material 
is  only  subjected  to  a  squeeze  or  nip  which  tends 
to  flatten  out  a  soft  material  rather  than  reduce 
its  size,  so  differential  rolls  are  used,  where  one 
roller  revolves  faster  than  the  other,  imparting  a 
rubbing  as  well  as  a  flattening  action.  Again, 
these  rollers  may  be  either  plain  or  grooved,  and 
it  is  these  fluted  differential  rolls  that  have  of 
recent  years  displaced  the  horizontal  for  flour 
grinding.  The  horizontal  mill  grinds  all  the 
constituents  of  the  wheat  berry  together,  but  the 
consensus  of  opinion  is  that  the  husks  and  germ 
are  best  removed,  so  that  after  cleaning  (a  process 
involving  .sifting  and  winnowing  to  remove  stray 
seeds,  stones,  chaff,  etc.,  knocking  about  to  break 
up  lumps  of  dirt,  soaking  in  water  to  wash  and 


Fio.  9. 
Fluted  Diflercntial  Kolls. 


toughen  the  husk,  bru.shing  with  rotary  brushes 
to  help  remove  the  dirt,  drying,  and  pa.ssing  over 
a  magnet  to  remove  any  stray  iron),  the  wheat  is 
subjected   to  treatment  designed  to  liberate  the 


flour  from  the  hvisk  and  germ,  at  the  same  time 
keepuig  the  cells  unbroken  as  tar  as  possil)le.  This 
is  achieved  by  tlio  use  of  fluted  differential  rolls  of 
the  type  shown  in  I'^ii;.  9,  where  the  size  of  fluting 
is  exaggerated  for  the  sake  of  clearness.  These 
grooves  are  cut  at  an  angle  of  about  15",  as  shown, 
and  give  a  scissor-like  cut,  and  are  so  shaped  as  to 
leave  a  series  of  teeth  (from  8  to  40  per  inch, 
according  to  comlitiniis)  on  the  face  of  the  rolls, 
with  one  straiglit  and  one  sloping  edge  like  saw 
t«eth.  Both  rolls  of  a  pair  arc  cut  to  the  same 
hand,  so  that  wlien  iu  position  the  teeth  are  face 
to  face,  both  roUei-s  running  inwards  and  so  in 
opposite  directions.  Now  it  the  roll  with  teeth 
facing  forwards  is  the  fast  roll,  it  overtakes  the 
sharp  faces  of  the  teeth  on  tlio  slow  roll,  and  the 
teeth  pass  face  to  face,  setting  up  a  sharp  cutting 
action  accentuated  by  the  guillotine  or  scissor 
action,  due  to  the  grooves  being  cut  spirally  and 
lying  at  an  angle  of  30"  to  each  other.  If  it  is  the 
roll  witli  the  teeth  set  backwards  tiuit  is  the  fast 
one,  it  overtakes  the  teeth  on  the  slow  roll  from 
their  back,  and  the  teeth  thus  iJass  back  to  back, 
setting  up  a  rubbing  or  squeezing  action. 

This  can  be  clearly  seen  in  the  ilgiu'e,  where  t«o 
saw  blades  have  been  substituted  for  the  rollers. 
Both  these  actions  are  made  vise  of,  the  latter 
method  being  adopted  in  the  first  "  break,"  where 
the  wheat  is  subjected  to  a  light  nip,  sufficient 
only  to  burst  it  open,  and  liberate  the  "  crease 
dirt"  being,  as  its  name  implies,  dirt  contained  in 
the  fold  or  crease  in  the  skin  which  cannot  be  re- 
moved by  any  preliminary  cleaning.  To  prevent 
the  large  grains  being  unduly  broken,  or  the  small 
grains  not  being  sufficient  ly  cru.shed,  this  first 
break  or  reduction  is  performed  in  two  machines, 
the  wheat  being  graded  and  the  larger  grains 
passing  through  one  pair  of  rolls  set  wider  apart 
than  the  pair  through  which  the  smaller  grains 
are  passed.  Grooved  differential  rolls  must  never 
touch  or  the  teeth  would  be  spoilt ;  they  are  care- 
fuUv  set  to  the  requirements  of  the  stock  passing 
through.  In  the  first  break  the  teeth  are  parallel 
to  the  axes  of  the  rolls,  so  that  there  is  no  scissor 
action.  The  stock  from  these  two  pairs  of  rolls  is 
passed  to  a  "  scalper  "  or  sieve  to  remove  this  crease 
dirt,  and  the  coarse  crushed  wheat  is  passed  on  to 
the  second  l)reak,  where  the  first -mentioned  method 
is  used,  which  lightly  detaches  flour  and  germ 
from  the  husk.  Froin  here  it  goes  to  another 
scalper  and  the  coarse  particles  pass  on  to  the 
third  break  where  the  process  is  repeated,  and  so 
on  through  a  fourth  (and  perhaps  a  fifth)  break, 
by  which  time  the  husk  has  been  entirely  separated 
from  the  floiu-  and  germ.  This  process  is  some- 
times completed  in  four  breaks,  and  sometmies 
extended  to  six.  The  method  adopted  to  separate 
the  germ  clearly  shows  the  difference  between 
differential  and  equal  speeded  roUs.  The  "  chop  ' 
or  fine  crushed  stock  sifted  out  after  the  second 
and  subsequent  breaks  is  sifted  collectively  or 
separately,  according  to  requirements,  into  "  semo- 
lina "  and  "  middlings,"  and  the  various  products 
are  separately  run  through  equal  speeded  smooth 
rolls,  which,  while  reducing  the  starchy  matter  to 
a  uniform  product,  flattens  out  and  increases  the 
size  of  the  soft,  oily  germ,  which  is  then  sifted  out 
and  the  flour  finislied  off  hy  a  final  grmding 
between  smooth  faced  diflerential  rolls. 

The  sifting  or  "  purifying  "  is  a  complicated 
process  involving  both  sifting  and  aspirating,  but 
no  grinding  principles.  •  .      « 

Centrifwjal  rolls.  Here  the  rolls  consist  of 
metal  sleeves,  or  tyres,  held  in  position  on 
their  shafts  by  radial  springs,  instead  of  being 
solid.  A  large  lump  passing  through  attempts 
to  displace  the  shell,  and  should  the  combined 
effect  of  spring  and  centrifugal  force  be 
sufficient  the  lump  is  crushed  (a  stray  hammer 
head  which  would  WTeck    a    jaw  crusher  would 
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pass  through  without  damage).  Obviously  the 
faster  these  rolls  are  run  (within  safe  limits)  the 
more  powerful  they  become,  yet  there  is  no  need 
for  them  to  be  run  faster  than  is  required  just  to 
crush  the  material,  hence  the  speed  should  be 
adjusted  to  suit  each  job  to  obtain  their  highest 
efficiency. 

The  next  type  of  roll  to  consider  is  entirely 
different  in  construction  but  may  also  be  caUed 
the  centrifugal  roll.  Here  a  pair,  or  sometimes 
four,  rollers  working  in  slotted  arms  fastened  to 


Fig.  10. 
Centrifugal  EoUs. 

a  shaft,  are  rotated  inside  a  stationary  ring  against 
which  they  roU,  being  held  out  by  centrifugal 
action.  Steel  rollers  are  used  weighing  about 
(50  lb.  apiece,  travelling  at  about  300  r.p.m. 
inside  a  steel  ring  2  ft.  internal  diameter.  One 
variety  has  a  vertical  spindle,  being  fed  from  above 
while  the  powder  leaves  at  the  bottom,  while 
another  has  a  horizontal  shaft  as  shown  in  Fig.  10, 
and  in  this  case  the  powder  is  exhausted  from  the 
mill  by  a  fan  the  speed  of  which  is  varied  according 
to  the  material  and  fineness  of  powder  required, 
while  steel  balls  are  used  in  some  types  instead  of 


FIG.  11. 
S;lf-Contained  Eolls. 

rollers.  A  connecting  link  between  this  type  and 
those  already  considered  is  to  be  found  in  a  miU 
consisting  of  a  small  solid  roll  revolving  inside  a 
larger  hollow  roll  which  also  revolves  (see  Fig.  II). 
This  type  has  recently  been  revived  and  patented, 
with  the  important  improvement  of  having  the 
axes  of  the  roUs  set  "  on  the  cross." 

Tliis  mill  also  forms  a  connecting  link  with 
another  type  of  mill,  namely  the  ball  mill  (see 
Fig.  12),  where  a  cyUndrical  iron  drum  containing 
a  number  of  loose  rollers,  balls,  or  sea-shore 
pebbles,  revolves  on  trunnion  bearings,  the 
grinding  being  done  between  the  surfaces  of  the 
rollers  or  balls  as  they  move  one  on  the  other,  or 
on  the  inner  surface  of  the  container  as  this  latter 
is  revolved.     The  type  generally  adopted  consists 


of  an  outer  shell  of  boUer  plate  fitted  with  a  renew- 
able porcelain  or  quartz  lining  (to  prevent  iron 
taint)  and  about  half  fiUed  with  pebbles  and  the 


interstice  filled  with  crushed  materiaV;  a  dust-tight 
manhole  cover  is  fitted  and  the  drum  set  revolving 
for  anytliing  from  a  day  to  a  week,  when  the  stones 
rolling  over  and  over  on  the  stock  grind  it  to 
powder.  At  first  sight  this  does  not  seem  a  very 
business-like  method,  but  in  practice  it  works 
extremely  well  ;  it  is  dustless  and  requires  little 
attention,  and  many  materials  can  be  ground 
sufficiently  fine  to  dispense  with  sifting,  except 
through  a  coarse  grid  to  separate  the  powder 
from  the  stones.  Such  miUs  are  in  great  favour 
with  chemical  manufacturers  on  the  Continent, 
whilst  for  grinding  the  ingredients  for  high-class 
porcelain  they  are  invaluable,  being  equally  suit- 
able for  both  wet  and  dry  grinding  and.  being 
porcelain-lined  and  using  porcelain  balls,  no 
possible  tamt  can  accrue.  Another  variation  of 
this  principle  is  the  hibe  mill  (Fig.  13),  which  is 


Fig.  13. 
Tube  Mill — partly  in  section. 

simply  a  ball  mill  of  extreme  width  or  length, 
sUghtiy  inclined  and  fitted  with  hoUow  trunnions 
through  the  higher  of  which  the  material  is  fed, 
and  by  the  time  the  stock  has  worked  its  way  to 
the  lower  end  and  out  through  the  trunnion  it  is 
sufficiently  ground,  the  rate  of  feed  determining 
the  fineness  of  the  product.  Such  mills  from  20  to 
30  ft.  long  and  from  5  to  6  ft.  in  diameter,  con- 
taining four  to  five  tons  of  pebbles,  have  super^^ 
seded  all  others  for  cement  grinding,  the  banks 
of  the  Thames  round  Northfleet  being  littered  with 
old  horizontal  stones  thrown  out  within  the  last 
few  years  to  make  room  for  tube  mUls.  The 
pebbles  used  must  be  hard  without  being  too 
brittle,  and  Belgian  sea-shore  pebbles  are  the  most 
suitable,  even  being  exported  to  America.  They 
do  not  wear  appreciably  unless  they  break,  when 
they  are  quickly  reduced  to  powder  which  is  of 
no  consequence  in  cement ;  in  fact  as  pebbles  are 
considerably  cheaper  than  cement  replacements 
cost  nothing  (this,  by  the  way,  also  occurs  with 
barley  ground  for  cattle  feed  in  very  soft-stoned 
horizontal  mills). 
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Another  type  of  ball  mill,  the  continuous  feed 
and  discharge  ball  ynill,  is  very  .similar  to  that  first 
••onsiderod.  t-xcopt  tlmt  the  grimliiit;  ilnmi  is  \in- 
lined  ami  perforated  ami  em-losed  withiu  another 
ilrum  which  acts  as  a  sieve,  the  material  beinp 
fed  through  a  hollow  truimioii  ;  in  this  tvpe  tlie 
inner  surface  of  the  drum  is  not  cylin<lrical  Init  built 
up  in  a  series  of  steps  as  shown  in  Fig.  14.     The 


Fio.  14. 
Continuous  Feed  Ball  Mill. 

action  is  akin  to  rolling  the  material  and  a  number 
of  steel  balls  down  an  interminable  staircase,  each 
ti'ead  of  which  is  perforated,  letting  the  fine  par- 
ticles through  on  to  a  sieve  underneath,  the  finest 
passing  through  and  away,  whilst  the  larger 
particles  are  returned  U>  the  bulk  a  few  steps 
lower  down.  The  construction  makes  the  use  of 
steel  imperative,  but  tlie  actual  wear  is  so  sUght 
as  to  render  the  iron  taint  negligible. 

There  are  one  or  two  types  which  form  connect- 
ing links  between  the  disintegrator  and  the 
horizontal  mil).  In  bar  or  caije  disintegrators 
both  discs  revolve,  but  in  opposite  directions, 
thus  doubling  the  effective  velocity  without 
increasing  the  speed.  The  discs  have  a  number  of 
bars  projecting  from  their  faces,  forming  a  number 
of  concentric  rings  alternately  attached  to  one  disc 
or  the  other,  as  shown  in  Fig.  15.     The  material 
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Fio.  Ij. 
Bar  or  "CaEC  "  .Mil. 

is  fed  into  the  centre  through  a  hole  in  one  of  the 
discs,  and  in  passing  outwards  is  struck  by  the 
bars  and  knocked  first  in  one  direction  and  then 
the  other,  being  struck  by  perhaps  eight  sets  of 
bars  before  it  leaves  the  mill.  The  action  can 
best  be  likened  to  a  series  of  squirrel  cages  one 
within  the  other  and  rotating  in  alternate  direc- 
tions ;  hence  the  name,  cage  mills.  A  mill  has 
been  designed  for  rock  crushing  in  which  the 
material  was  to  be  its  own  grinding  medium  ;  it 
consisted  of  two  funnel-shaped  discs  running 
mouth  to  mouth  in  opposite  directions,  the  idea 
being  that  the  material  (broken  down  in  a  stone- 
breaker)  on  being  fed  into  the  mill  would  fill  up 
these  fimnels  which  would  then  act  as  millstones 
(see  fig.  16). 

Eccentric  disc  mills.     Here  one  disc  is  smaller 
than  the  other,  and  has  a  central  hole  through 


which  the  feed  readies  the  mill.  This  disc  is 
driven,  carrying  round  with  it  the  lower  disc, 
setting  up  a  shearing  action,  while  pressure  can 
be  regulated   by  raising  or  lowering  the  bottom 


disc.  Sometimes  the  top  disc  is  convex,  and  the 
lower  one  concave.  The  end  runner  mill,  which 
belongs  to  this  class,  is  somewhat  similar  to,  but 
much  more  efficient  than  the  mechanical  mortar 
(see  fig.   17). 
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Fig.  17. 

The  now  obsolete  "  pulveriser  "  Iiad  two  shafts 
in  line  revolving  in  opposite  directions,  on  the 
inner  extremities  of  wlxich  were  fitted  bosses 
carrying  arms,  at  the  ends  of  which  were 
hand  plates  set  at  an  angle  as  shown  in  fig.  18, 


Fio.  18. 
"  llanU  Plate  "  Pulverizer. 


SO  that  a  particle  struck  by  one  hand  would  be 
deflected  into  the  path  of  a  hand  travelling  in  the 
opposite  direction  and  smashed,  these  smaller 
pieces  being  in  tui'ii  flung  back  at  the  other  set  of 
plates  and  further  reduced,  and  so  on  until  the 
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particles  were  small  enough  to  be  carried  out  of 
the  mill  in  a  current  of  air.  First  of  all  the  hand 
plates  were  abandoned  as  useless,  and  later  one 
set  of  arms  was  omitted  as  unnecessary,  it  being 
found  that  the  arms  themselves  did  the  grinding. 
This  simplified  construction  constitutes  the  present 
day  disinfegrafor  as  shown  in  fig.  19.      The  boss  is 


Fis.  19. 

Disintegrator. 

supported  by  a  bearing  on  each  side  instead  of 
being  overhung,  as  was  necessary  where  two  sets 
of  beaters  were  employed,  and  these  beaters  are 
made  of  Lowmoor  iron  with  a  facing  of  hard  steel 
welded  on  to  resist  wear,  and  fit  into  mortices  in 
the  boss,  being  secured  by  cotters.  The  fluted 
top  is  made  of  cliilled  iron  and  by  its  shape  deflects 
the  material  back  into  the  beater  path,  and  the 
sides  are  made  of  the  same  material  and  also  fluted 
for  the  same  purpose.  The  powder  escapes  between 
the  bars  shown,  which  are  of  steel  held  in  cast-iron 
frames,  the  gaps  between  the  bars  varying  from 
1  in.  down  to  A,  in.  according  to  the  fineness  of 
powder  required.  The  mill  runs  at  a  high  speed, 
depending  on  its  size,  all  sizes  having  the  same 
peripheral  speed,  about  3  miles  a  minute,  and  at 
this  speed  acts  as  a  powerful  fan,  thus  preventing 
blow-back  through  the  feed  intake,  and  the  air 
leaving  the  mill  through  the  grids  or  screens 
carries  the  powder  with  it,  thus  rendering  a  settling 
chamber  necessary. 

The.se  mills  are  highly  efficient  and  will  deal 
with  most  classes  of  material,  but  unless  properly 
erected  can  constitute  a  grave  fire  risk,  and 
should  be  well  isolated  from  main  buildings.  As 
an  instance  the  disastrous  explosion  and  fire  at 
Liverpool  in  1911  started  from  the  breaking  of  a 
driving  belt  of  a  disintegrator  when  grinding 
linseed  cake.  The  belt  in  its  recoil  struck  and 
burst  the  dust-settling  chamber,  liberating  the  air 
containing  fine  particles  of  linseed  cake  which 
became  ignited,  the  explosion  wrecking  and  firing 
the  factory.  At  least  two  big  fires  have  been 
caused  by  grinding  resin  in  these  mills. 

Owing  to  the  rigidity  of  all  the  parts,  this  type 
of  mill  suffers  considerably  in  the  event  of  stray 
metal  of  any  size  entering  accidentally,  and  a 
mill  designed  to  obviate  this  has  the  beaters  hinged 
and  constructed  without  grids  ;  the  beaters  stand 
straight  out  by  centrifugal  action  in  the  ordinary 
course  of  grinding,  but  hinge  back  when  a  large 
mass  of  metal  is  encountered.  Such  a  mill  is 
useful  in  crushing  articles  such  as  horse  hoofs, 
where  an  occasional  horse-shoe  is  encountered 
which  would  wreck  an  ordinary  machine,  or  in 
grinding  house  refuse,  as  is  done  by  some  nnmicipal 
bodies  ;  this  consists  in  the  main  of  tea-leaves, 
fish  skins,  ashes,  etc.,  but  an  occasional  flat  iron 
or  dumb-bell  has  to  be  reckoned  with.  One 
section  of  the  casing  is  hinged  and  held  in  place 
by  an  easily  opened  catch,  and  upon  the  attendant 
hearing  the  noise  caused  by  such  a  stray  ai-ticle  he 
at  once  opens  the  catch  with  a  long  pole,  standing 
well  aside  and  out  of  the  way  of  the  ejected 
material.     I  once  saw  a  piece  of  metal,  which  had 


originally  been  a  bolt,  leave  such  a  mill  almost 
white  hot,  and  become  imbedded  in  a  wall  fifteen 
feet  away. 

Multiplex  disintegrators,  of  which  there  are  many 
varieties,  have  several  sets  of  beaters  mounted 
upon  one  shaft,  becoming  progressively  larger  from 
feed  end  to  delivery  end,  the  idea  being  that  the 
preliminary  crushing  is  done  by  the  small  set  of 
beaters,  and  the  final  fine  grinding  by  the  last  set, 
whilst  occasionally  a  wing  fan  is  mounted  on  the 
shaft  beyond  the  last  set  of  beaters  to  draw  the 
powder  through   (see  fig.   20).     As  a  class  these 


no.  20. 
Multiplex  Disintegrator. 

mills  are  successfully  used  on  soft  materials  such 
as  sugar,  although  it  is  questionable  if  they  are  more 
efHcient  than  the  single  type  even  on  such  articles, 
but  they  are  out  of  the  question  for  the  general 
run  of  work,  for  if  one  set  of  beaters  is  running 
at  the  right  speed  the  rest  must  of  necessity  be 
wrong,  and  as  considerations  of  safety  limit  the 
speed  it  is  the  largest  which  is  correctly  speeded 
and  consequently  the  others  are  all  running  too 
slowly  and  working  mefflciently,  and  the  material 
only  partly  crushed  is  speeded  up  by  one  set 
before  passing  to  the  next,  thus  reducing  its 
effectual  speed.  Experience  shows  that  the  larger 
the  piece  which  can  be  fed  into  the  mill  with  safety 
the  finer  the  resultant  powder,  which  is  only  to 
be  expected  from  a  consideration  of  the  under- 
lying principle.  For  instance,  large  pieces  of 
Uquorice  root  fed  into  an  ordinary  disintegrator 
can  be  ground  to  a  fine  powder,  whereas  crushed 
root  would  only  be  reduced  to  fine  splinters,  while 
the  large  pieces  if  fed  into  a  Multiplex  would  either 
wreck  it  or  hopelessly  clog  it. 

Discussion. 

The  Chairman  asked  what  was  meant  by  two 
stones  or  rollers  being  cut  to  the  same  hand. 
How  many  grindings  did  it  require  to  convert 
wheat  into  white  flour  ?  Was  wheat  ever  ground 
so  as  to  produce  a  particular  offal  (sharps)  ? 

Mr.  J.  T.  Wood  asked  what  mill  was  used  in 
grinding  aniline  colours  ?  Was  a  variety  of  mills 
used  or  only  one  ? 

Mr.  Crosbie  :  A  variety. 

Mr.  Wood  said  he  knew  that  ball  mills  were  used 
because  sometimes  steel  balls  were  found  in  the 
colours. 

Mr.  Andrew  Smith  asked  if  the  author  could 
suggest  any  way  by  which  the  flat  stones  could 
be  superseded.  Earth  colours  and  oxide  of  iron 
must  be  ground  wet  :  could  the  author  suggest  a 
miU  that  would  do  it  ? 

Dr.  C.WEN  said  he  had  always  \mderstood 
that  metals  such  as  lead  and  aluminium  could  be 
powdered  better  if  they  were  heated  till  they 
were  brittle.  He  understood  Mr.  Crosbie  to  say 
that  they  were  ground  cold. 

Mr.  Crosbie,  in  reply,  said  the  meaning  of  the 
phrase  "  cut  to  the  same  hand  "  was  that  both 
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top  and  bottom  stones  were  dressed  exactly  alike  as 
they  laid  side  by  side  :  when  the  top  slone  was 
turned  over  tlie  furrows  would  l)e  in  opposite 
directions,  so  that  when  it  was  twisted  round  there 
waa  a  scLssor-like  action  between  the  stones. 
The  "  land  "  was  the  ground  between  the  furrows. 
The  mill  with  the  interminable  staircase  was  a, 
Krupp  mill.  "  Sharps  "  was  a  mixture  of  flour  and 
fine  bran  thrown  out  because  it  could  not  be 
separated.  About  10%  of  very  fine  sharps  was 
produced  in  millinp.  Aniline  colours  were  usually 
ground  in  ball  mills  if  thei-e  were  snflicient  colour 
to  justify  it  :  in  case  of  one  or  two  cwt.  only,  it 
was  ground  in  an  edge-runner  mill.  He  suggested 
to  Mr.  Smith  that  roc'k  emery  or  composition  stones 
might  bo  use<I  inst-ead  of  continental  quartz  or 
English  mill  stones,  and  grinding  dry,  or  wet  ball 
mills.  Flat  stones  were  often  used  for  grinding 
basic  slag.  In  reply  to  Dr.  Caven,  there  was  no 
cause  to  heat  leatl  or  aluminium  in  any  way.  Ho 
had  ground  compo  pipe,  lead  foil,  and  so  on 
without  any  treatment.  The  aluminium  ingots 
were  roughly  broken  up  into  ounce  or  half-ounce 

fieces    and    could    be    ground    into    particles    of 
720,000  sq.  inch.     The  temperature  in  the  mill 
was  never  high,  though  it  might  rise  locally  to  40°  C. 


Meeting  held  at  Utiiversiti/  College.  Nntlingham,  on 
JanxMry  21ih  and  February  2ith,   191.5. 


MR.  J.  T.  WOOD   IX  THE  CH.\IR. 


DISCUSSION     ON     THE    EFFECT    OF    THE 

EUROPEAN     WAR      ON      THE      CHEMICAL 

INDUSTRY     OF     GREAT     BRITAIN. 

The  CllAraMAN,  having  referred  .to  the  Govern- 
ment scheme  for  the  manufacture  of  dyest\iffs, 
and  enumerated  some  of  the  objections  to  the 
scheme, 

Mr.  J.  H.  DuNPonD,  in  describing  the  effect  of 
the  war  on  bone  works,  said  they  were  considerably 
hampered  by  a  number  of  imported  raw  materials, 
such  as  bones  and  pyrites  for  sulphuric  acid 
making,  being  put  on  the  prohibited  list  by  prac- 
tically all  European  countries.  ^loreover  in 
certain  articles  manufactured  from  raw  materials 
supplied  by  the  bone  industry,  they  had  to  accept  j 
half  the  xisual  price  from  the  English  manufac- 
turers, a-s  this  class  of  work  was  mainly  in  the 
hands  of  the  French  and  Germans.  British 
fertiUzcr  works  had  been  badly  bit  by  the  lack  of 
potash  mainly  supplied  by  German  mines.  On 
the  other  hand,  opportunities  offered  themselves 
of  stimulating  the  production  in  this  country 
of  cheap  potato  spirit  and  beetroot  sugar. 
Given  a  low-priced  spirit  and  freedom  from 
restrictions,  the  English  manufacturers  could 
compete  in  many  lines  with  his  foreign  rivals. 
One  of  the  cheapest  raw  materials  for  the  pro- 
duction of  this  spirit  was  potatoes.  I'oor  sandy 
land  in  cold  and  damp  localities  would  tlo  very  well 
for  raising  those  kinds  of  potatoes  suitable  for 
distilling.  Such  potatoes  needed  little  manuring 
and  did  not  prove  exhausting  to  the  soil.  Ordinary 
potatoes  contained  about  l!i"i,  of  starch,  whereas 
one  of  the  varieties — the  Blue  Giant — suitaljle  for  ' 
distilling  contained  up  to  25%.  The  growth  of  ] 
sugar  beet  Wiis  of  the  greatest  importance  to  this 
country,  and  we  ourselves  could  very  easily  supply 
the  greater  part  of  our  sugar  requirements.  In  . 
Holland  the  area  under  beet  had  been  nearly 
iloubletl  in  10  years  because  it  paid,  and  with  i 
practically  identical  conditions  there  was  no 
reason  why  it  should  not  pay  England  to  do  like-  | 
wise.     The  Dutch  grew  170,000  acres  of  mangolds 


but  they  fovmd  that  the  deeper  rooting  beet  with 
its  greater  penetration  of  the  subsou  and  also 
because  of  its  great  crop  of  leaves,  which  were 
either  ploughed  in  or  eaten  by  stock,  was  a  steady 
improver  of  the  land. 

In  the  Netherlands,  the  rural  population  waa 
only  about  one-halt  that  of  London  and  yet  they 
hail  twenty-seven  beet  sugar  factories — three  of 
the  largest  belonged  to  the  farmers  themselves. 
We  could  not  at  present  expect  the  Government  to 
take  it  up  directly,  but  the  Development  Commis- 
sion might  profit-ably  turn  its  attention  to  the 
most   promising   opening   yet  offered. 

Germany  produced  in  1913  11,607,510  metric 
tons  of  crude  potash  salts  of  which  she  exported 
about  50%.  The  United  Kingdom  consumed  in 
1913  about  100,000  tons.  In  the  past  farmers  had 
bought  the  bulk  of  their  potash  in  the  fonu  of 
kainit  which  had  a  high  chlorine  content.  It  was 
estimated  that  in  Scotland  in  1913  25,000  tons  of 
kainit  was  sold  as  against  only  500  tons  of  high 
grade  potash  salts.  Chlorine  exerted  a  disastrous 
influence  on  the  physical  constitution  of  the  soil 
and  on  vegetation.  Calcium  chloride  was 
formed,  and  being  very  soluble  in  water,  was  lost 
in  the  drainage.  Chlorinated  manures  robbed  soil 
of  its  lime.  It  had  been  estimated  by  Mercker 
that  a  given  weight  of  kainit  caused  the  soil  to 
lose  an  equal  weight  of  lime,  and  that  therefore  as 
much  quick  lime  as  kainit  should  be  applied  to  the 
soil  to  balance  the  loss.  The  comparative  cheap- 
ness of  kainit  before  the  war  was  thus  illusory.  In 
marshy  or  wet  lands  smiultaneous  application  of 
lime  was  necessary,  as  potash  salts  were  rapidly 
robbed  of  their  acid,  so  that  in  absence  of  lime 
chlorine  formed  free  hydrochloric  acid  which  was 
most  injurious  to  plant  life.  Lime  was  also  a 
corrective  of  the  secondary  effects  of  crude  potash 
salts  to  prevent  nitrification  in  the  soil.  Lawes 
and  Gilbert  proved  that  potash  salts  could  be 
replaced  with  good  results  by  other  salts. 

Lime  and  gypsum  released  potash  from  soils 
containing  hydratcd  silicates  of  alumina  and 
potash.  Free  or  quick  lime  acted  as  a  liberator 
of  potash  in  all  l>ut  the  hghtest  of  sandy  soUs. 
In  the  Caucasus  there  were  24  factories  producing 
potash  from  the  stems  of  sunflowers.  In  1907 
14,500  tons  was  produced.  Other  sources  of 
potash  were  suint  from  wool-washing,  farmyard 
manure,  various  cake  meals,  fresh  guano,  Peruvian 
guano,  and  mother  liquors  from  the  preparation 
of  salt  from  sea  water.  Beet  sugar  residues  con- 
tained J  %  potassium  calcidated  on  weight  of  roots. 
The  spent  wash  was  neutralised  by  chalk  antl 
decanted,  evaporated  and  calcined  :  the  crude  ash 
left  contained  about  50  %  polassiimi  salts.  Weeds, 
prunings,  hedge  clippings,  brush  wood,  bracken, 
leaves  and  vegetable  refuse  contained  up  to  15% 
potash.  Thistles  contained  i%  ;  chrysanthemums 
2i%,  and  absinthe  stems  or  fmnitory  7  to  8% 
potash,  and  active  steps  were  now  being  taken 
towards  the  commercial  production  of  potash. 
Two  hundred  tons  of  bracken  ash  were  being  used 
for  the  first  test.  A  ton  of  fresh  weed  should 
yield  20  to  30  lb.  of  potash — enough  to  manure 
from  J  to  J  an  acre  of  potatoes.  Canada  exported 
potash   fertilizer  in   the   form   of   wood  ashes. 

According  to  the  U.S.  Agricultural  Dept.  the 
Searles  dried-up  lake  in  California  contained  about 
six  million  tons  of  potassium  chloride.  Seaweed 
was  used  in  the  Channel  Islands,  south-west  of 
England,  and  parts  of  Scotland,  very  extensively 
as  a  manure.  According  to  Uendrick,  seaweed 
and  superphosphate  gave  even  better  yields  than 
dung  and  superphosphate.  It  decomposed  in  the 
soil  more  readily  than  dung  and  had  the  advantage 
of  containing  no  injiu'ious  seeds  of  weeds  or  spores 
of  disease  organisms  such  as  finger  and  toe,  etc.  It 
should  either  be  calcined  for  its  ash  or  mixed  with 
dung  in  a  concrete  pit.     According  to  a  report  of 
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the  Board  of  AgriculUire  for  Scotland  [Cd.  7564], 
in  the  U.S.A.  a  large  company  was  now  manu- 
facturing potassic  salts  from  kelp  on  a  commercial 
scale.  Norway  exported  in  1913  2521  tons  of 
kelp  ash.  For  agricultural  purposes  the  seaweed  ash 
ground  to  a  fine  powder  would  be  a  most  suitable 
form  for  appUcation  to  the  land.  Canada  and 
British  Columbia  contained  large  deposits  of 
granite  felspars,  pegmatites,  and  leucites  estimated 
to  contain  biUions  of  tons  of  potash.  Norway 
exported  in  1913  53.047  tons  of  potassic  fertilizers 
in  the  shape  of  ground  felspar  and  32,796  tons  of 
other  felspar.  Sweden  in  1913  exported  37,655 
tons  felspar.  In  this  Journal  of  October  31st, 
1914,  attention  was  drawn  to  a  process  developed 
by  Wood  and  Wvnants  in  Eng.  Pat.  3185,  Dec. 
30th,  1857.  for  the  extraction  of  potassic  salts  from 
felspar  which  was  stated  to  give  good  results. 

Mr.  H.  Simpson  said  that  so  far  as  the  soap  trade 
was  concerned,  there  was  not  much  doubt  that  the 
war  had  brought  increased  business  during  the 
past  six  months.  The  cloth  mills  of  the  West 
Riding  of  Yorkshire  used  some  hundreds  of  tons 
of  soap  per  week  in  normal  times,  but  whilst 
the  war  had  been  on,  these  mUls  had  been  working 
practicallv  continuously  making  cloth  for  the  allied 
armies  and  hence  had  used  much  larger  quantities 
of  soap.  The  various  armies  and  navies  had  also 
required  large  supplies  of  hosiery,  and  this  meant 
a  large  demand  for  soap  by  the  hosiery  finishers 
in  Leicester  and  Nottingham.  He  did  not  thmk 
there  had  been  any  diminution  in  the  trade  of 
soaps  for  household,  toilet,  and  laundry  purposes. 
At  the  outbreak  of  war,  markets  for  raw  materials 
were  about  normal,  but  durmg  August,  September, 
and  Octolier,  prices  fell  to  a  very  low  level,  not- 
withstanding that  the  soap  trade  generally  was 
brisk.  This  was  due  to  the  fact  that  a  large 
quantitv  of  grease.  taUow,  and  oil  which,  in  the 
ordinary  wav,  would  have  been  exported  to  the 
Continent,  had  to  be  disposed  of  on  the  home 
market.  During  the  early  stages  of  the  war, 
the  only  fattv  materials  to  advance  were  coconut 
oil  and  palni  kernel  oil.  A  large  proportion  of 
the  palm  kernel  oil  used  in  this  country  was. 
before  the  outbreak  of  war,  crushed  from  the 
kernels  in  Hamburg,  though  he  saw  no  reason 
why  these  kernels,  which  came  from  West  Africa, 
could  not  be  crushed  equally  well  in  the  Liverpool 
district.  In  July  palm  kernel  oil  could  be  bought 
at  £35  per  ton,  but  early  in  August  it  had  advanced 
to  about  £52  ;  since  then  it  had  receded  some- 
what, to-day's  price  being  £47.  In  July  caustic 
potash  cost  about  £19  or  £20  per  ton,  but  quickly 
advanced  to  £50.  £60,  £70;  to-day,  however, 
it  could  be  bought  at  prices  varying  from  £45  to 
£50  per  ton.  He  believed  some  was  coming  from 
Russia,  and  possibly  some  was  coming  from 
Germany  through  neutral  countries.  During  the 
last  month  or  six  weeks  all  oils,  tallows,  and  greases 
had  advanced  £6  or  £7  per  ton.  This  was  due  to 
several  causes:  1st.  High  freights  had  affected 
the  prices  of  all  imported  tallows  from  Australia, 
New  Zealand,  and  the  Argentine.  2nd.  Short- 
age of  bones  in  this  country  had  reduced  the  supply 
of  bone  greases,  etc.  3rd.  The  pubUc  generally  had 
been  more  careful  and  there  was  not  so  much 
kitchen  fat  wasted  as  before.  There  had  been  a 
good  demand  for  glycerin.  The  Government  had 
been  large  buyers  of  dynamite  glycerin  and  also 
commercial  qualities  for  use  m  the  water  jackets 
of  machine  guns  and  motor  transport  waggons. 
Large  quantities  of  chlorophyll  were  used  in 
normal  times  for  colouring  various  soaps,  but  there 
was  great  difficulty  in  obtainmg  suppUes  now, 
as  the  bulk  of  tills  material  came  from  Germany. 
Prices  and  supplies  of  essential  oils  had  remained 
fairly  normal,  but  synthetic  perfumes,  which  came 
chiefly  from  Germany,  were  becoming  very  scarce 
and  dear. 


Mr.  TiMMANS  said  that  the  sulphuric  acid 
consumption  of  Nottmgham  district  was  reduced 
during  the  latter  part  of  August.  The  week 
ending  August  24th  it  was  down  30%,  and 
by  the  end  of  the  month  it  was  down  60%. 
owing  to  the  textile  trade  of  the  district  being 
in  such  an  unstable  state.  In  November, 
matters  had  improved  and  improvement  had  con- 
tinued ever  since.  The  aniline  dye  industry 
required  large  quantities  of  sulphuric  acid,  and 
the  Government  also  required  large  quantities 
in  the  manufacture  of  explosives.  In  face  of  these 
conditions  the  cost  of  production  had  increased, 
owing  to  the  advanced  freightage  and  the  cost 
of  raw  materials.  Lead,  for  instance,  went  up  in 
the  first  week  of  the  war  and  stUl  remained  very 
high. 

Mr.  B.  CoLLiTT  thought  the  dye  industry 
could  be  set  up  with  protection  of  some  kind 
for  a  number  of  years.  The  dye  industry  in 
Germany  was  the  best  paying  of  the  whole  of 
the  chemical  trade. 

Mr.  Smith  said  that  the  Bradford  Dyers'  Associa- 
tion, who  had  withdrawn  from  the  Government 
scheme,  had  put  forward  a  very  thoughtful  alter- 
native programme  in  place  of  the  Government 
scheme.  They  suggested  that  scientific  research 
should  be  endowed  and  manufacturers  be  subsidised. 

Dr.  Caven  thought  the  fundamental  problem 
was  one,  not  of  tariffs,  but  of  scientific  training, 
and  of  co-operation  between  research  chemists 
and  chemical  manufacturers.  The  synthetic  colour 
industry  furnished  the  outstanding  example  of 
the  way  in  which  Germany,  to  her  great  profit, 
pursued  the  course  which  we  had  missed  because 
of  our  divorce  between  "  science  "  and"  business." 

Mr.  F.  J.  R.  Cabtjixa  wrote  :  There  appears 
to  be  one  cause  of  our  failure  to  retain  the  more 
intricate  branches  of  chemical  industry  that  have 
so  much  enriched  the  German  nation,  which  is 
apt  to  be  forgotten,  namely,  the  lack  of  workmen 
trained  in  elementary  knowledge  of  the  right  kind. 
The  position  of  English  synthetic  chemical  industry 
regarded  by  the  side  of  that  of  Germany  seems  in 
some  respects  comparable  with  the  condition  of 
the  mechanical  arts  in  India.  Can  it  be  supposed 
that  Germany  would  have  acquired  her  pre- 
eminence in  the  chemical  field  we  are  considering 
without  an  army  of  intelligent  workmen  ready  to 
obey  and  carry  out  the  instructions  of  the  much 
vaunted  chemists  ?  We  possess  chemists  of  quite 
equal  if  not  of  superior  quality.  In  a  com- 
paratively recent  case  where  a  simple  open 
mercury  syphon  pressure  gauge  had  been 
attached  to  an  ammonia  plant ,  the  man  in  charge 
on  the  particular  occasion  reported  that  the  mercury 
had  been  sucked  into  the  apparatus,  completely 
puzzling  one  as  to  the  true  conditions,  for  this 
indicated  a  vacuum  tendency  of  unexpected  extent. 
Close  examination  disclosed  globules  of  mercury 
in  corners  and  depressions  in  the  neighbourhood 
of  the  instrument,  showing  that  exactly  the  opposite 
condition  had  existed,  viz.  excessive  pressure, 
which  led  to  the  proper  adjustment  of  the  plant. 

A  body  of  workmen  sufficiently  instructed  in 
the  design,  use,  and  operation  of  the  ordinary 
instruments  of  observation,  weights,  and  measures, 
the  thermometer,  barometer,  hydrometer,  pressure 
gauges,  and  all  similar  instruments,  especially 
those  relating  to  steam  and  electricity,  ready 
to  obey  the  instructions  of  a  superior  to  the  very 
letter,  these  are  the  men  that  the  scientific  chemist 
needs  if  we  are  to  succeed  in  the  contest  that  is 
upon  us. 

Mr.  J.  T.  Wood  said  that  on  February  22nd 
he  had  attended  a  meeting  of  the  Light  Leather 
Trades  Federation  in  London  to  discuss  tihe  question 
whether  they  should  support  the  Government  dye 
scheme  or  not.  The  Government  would  not  listen  to 
the  question  of  protection  :  their  hands  were  tied. 
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His  firm  had  supported  the  scheme  because  there 
was  not  a  better  one  before  them.  We  in  England 
wanted  anilino  colours,  and  unless  something  was 
done  we  should  soon  be  without  a  supply.  The 
general  tone  of  the  discussion  was  that  the  scheme 
should  he  managed  entirely  from  the  business  side. 
That,  however,  seemed  to  him  to  be  a  very  sad 
state  of  things. 

Mr.  SIeruiman  said  that  he  understood  that 
Germany  obtained  a  lot  of  raw  material  from  this 
country.  If  wo  used  it  ourselves  their  output 
would  be  limited  to  some  extent. 

Mr.  Wood  said  that  under  this  scheme  any 
surplus  English  raw  inati-rial  was  going  to  be  sent 
to  Swiss  works  and  t  hey  were  to  return  an  equiva- 
lent quantity  of  dye  to  tiiis  country.  The  rest 
of  the  raw  material  was  to  be  kept  at  home,  so  that 
in  any  case  Germany  would  get  far  less  raw  material 
in  the  future,  whether  the  scheme  were  successful 
or  not,  after  the  war.  Firms  who  did  not  sub- 
scribe to  the  scheme  would  not  get  any  dyes  while 
the  wax  lasted. 


Scottish  Section. 


Jileeling  held  at  Glasfjow  on  Tuesday,  26th  January, 
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THE  FRACTIONAL  COLLECTION  OF  CRUDE 
TAR. 

BY   GEO.    THOMSON    PURVES,    A.M.I.C.E. 

The  complete  collection  of  crude  tar  in  fractions 
'does  not  appear  to  have  received  the  attention 
which  its  importance  justifies.  Apart  from  the 
■purely  commercial  aspect,  it  is  worth  considering 
how  far  the  primary  separation  of  the  crude  tar 
into  the  usual  first  fractions  in  the  closed  con- 
densing system  would  be  helpful  to  the  reduction 
of  atmospheric  pollution.  In  some  tar  works  the 
gases  evolved  from  the  tar  are  burned  direct  and 
in  others  passed  through  purifiers.  In  the  case 
■of  direct  fractionation  this  gas  woidd  go  to  aug- 
ment the  volume  of  permanent  gas  produced. 

If  the  tar  can  be  collected  in  the  ordinary 
practice  of  the  carbonising  work,  in  those  fractions 
into  which  the  distiller  ultimately  spUts  it  up. 
this  would  clearly  be  a  desirable  attainment  pro- 
vided the  cost  of  so  doing  is  not  excessive.  And 
considering  the  cost  in  wages  and  fuel  and  possibly 
transit  which  the  primary  distillation  in  the  tar 
works  involves,  there  would  seem  considerable 
scope  for  the  successful  practice  of  direct  fractiona- 
tion. It  is  a  well-known  fact  that  in  the  distillation 
of  tar  decomposition  of  certain  products  occurs, 
and  the  content  of  free  carbon  is  increased.  I 
have  distilled  a  sample  of  heavy  crude  tar  which 
was  liquid  at  ordinary  temperature,  but  after 
remixing  the  fractions,  warnung  and  allowing  to 
cool  the  product  was  soUd,  showing  considerable 
alteration  in  the  component  products.  Such  a 
change  in  the  tar  might  in  some  cases  be  beneficial 
but  in  others  would  be  objectionable.  Direct 
fractional  collection  avoids  the  submission  of  the 
heavy  tar  to  the  high  temperatures  obtaining  in  the 
still  towards  the  end  of  the  distillation.  The  object 
in  this  paper,  however,  is  to  consider  the  question 
from  the  carboniser's  rather  than  the  tar  dis- 
tiller's point  of  view. 

In  gas  works  practice  the  crude  gas  from  the 
xetorts  is  very  commonly  drawn  through  a  Uquor 


seal  in  the  hydrauhc  main  and  bore  heavy  pitchy 
tar  is  deposited  ;  later  in  the  slow  condensing  main, 
then  in  the  final  coolers  and  i&v  extractors,  and 
lastly  in  the  distribution  system  lighter  and 
lighter  fractions  are  separated,  in  each  case  by 
coohng  and  frictional  scrubbing.  This  is  dis- 
tinctly fraction.al  separation  of  tar.  Further  it 
would  be  a  dilTicult  matter  to  get  other  than 
fractional  separation.  But  so  little  is  it  the  intent 
that  the  carboniser  carefully  runs  his  fractions  hito 
the  common  tar  well. 

It  will   be  interesting   to  consider  one  or  two 
factors    which    have    governed    practice    in    tar 
extraction  and   the  effects  of  these  on   the   gas. 
on  by-product  recovery,  and  also  on  the  trend  of 
development  towards   complete   direct   fractiona- 
tion.    Before  doing  so,  however,  I  wish  to  refer  to  a 
point  in  regard  to  the  nature  and  the  removal 
of  tar  fog.     When  (he  fog  is  first  precipitated  in 
the  ^as  it  must  be  in  an  extremely  fine  state  of 
division,  and  the  question  arises,  how  fine  ?     In  a 
recent     descriptive     paper     on     the     "  Electrical 
Detarring  of  Crude  Gas  "  as  appUed  at  the  Semet- 
Solvay      Coking       Installation,      Detroit.*       the 
following  statement  is  made  in  referring  to  the 
paper  stain  method  of  determining  the  amount 
of  tar  fog  present  in  crude  gas.   "  When   the   gas 
carries  large   quantities  of  tar  mist  the  aspirator 
bottle  will  be  full  of  the  dense  brown  tog  which  has 
passed    through    the    papers,"     i.e.,     two    filter 
papers.     In    the    face    of    this    no    practical    tar 
scrubber  could   be  expected  to  remove  such  fog 
completely.     At     the    actual     moment    of     con- 
densation the  minute  drops  of  a  liquid  would  all 
be  of  the  same  size  and  consist  of  the  smallest 
number  of  molecides  which  could  satisfy  the  con- 
ditions  of   equilibrium   for   the   liquid   state.     In 
order  to  remove  tar  fog  it  is  necessary  to  allow 
sufficient  time  to  elapse  for  the  elementary  liquid 
drops  to  agglomerate  to  the  relatively  very  large 
drops  which  we  are  able  to  deal  with  in  practice. 
The  size  of  the  globules  will  be  increased  not  only 
by  aggregation  but  also  by  the  solution  in  them 
of  other  vapours  from  the  gas.     I  find  a  recog- 
nition of  this  principle  in  the  work  of  Henry  Aitken, 
a   collaborator   of    Wm.    Young.     In   the   Aitken 
process,  patented  in  1874,"  the  settling  of  tar  fog 
was  promoted   by  sending  gas  at   190"  P.   into  a 
very  large  settling  chamber  and  keeping  it  there 
for   as   long    as   possible  at   that  temperature."t 
The  conclusion  I  wish  to  draw  from  this  is  that 
tar    fog    cannot    be    simultaneously    precipitated 
in  the  gas  and  removed  by  frictional  means  from  it. 
In    former    years,  when    the    candle-power    of 
town's   gas   was   higher   than   it   is   to-day,    slow 
cooUng  of  the   gas  was  favoured  as  a  means  of 
keeping  up  this  candle-power  by  retaining  in  the 
gas  as  vapour  a  larger  amount  of  the  illuminating 
condensable  hydrocarbons.    In  the  Saxon  industry 
where  lignite  is  carbonized  for  its  valuable  tar  pro- 
ducts we  find  "  the  cooling  effect  is  produced  solely 
by  external  air,  and  it  is  important  that  the  vapours 
should  pass  through  as  long  a  track   of  tubing 
as  possible.     It  has  been  found  that  if  the  vapours 
are  artificially  cooled  (by  water)  in  a  short  con- 
denser to   the   same  temperature   as   is   attained 
in  the  atmospheric  condenser,  they  still  contain 
condensable  constituents,  whereas  these  are  almost 
entirely    absent    when    air    is    used.     The    most 
important  point  in  the  condensing  process  is  the 
gradual  cooUng."t     Exactly  opposite  results  are 
thus  apparently  claimed  for  the  same  operation. 
As   the   crude   gas   from   the   retorts   cools   down 
its   dew  points  with   respect  to  different  hydro- 
carbons,   etc.,   are    reached    one    after    another, 
and  the  substances  settle  out  as  constituents  of  tar 
fog.     The  minute  drops  comprising  the  fog  float 

•  The  Gas  World,  Oct.  31st.   1914. 

t  Wm.  Young,  an  appreciation  by  Alfred  Daniels. 
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in   the    gas    for   a   considerable    time,  depending 
largely  on  their  specific  gravity  and  the  amount 
of  frictional  resistance  encountered.     This  tar  fog 
has  a  solvent  action  on  those  hydrocarbons,  etc., 
still  present  in  the  gas  as  vapo\u-s  provided  the 
temperature    is    not    above    their    boUing    points, 
and  it  \vill  dissolve  a  proportion  even  when  the 
gas  has  not  cooled  down  to  its  dew  point  with 
respect  to  the  particular  substance.     If  the  fog 
remained  in  the  gas  for  a  sufficient  time,  a  state  of 
equilibrium  as  regards  solution  woidd  be  estab- 
lished when  the  vapour  pressure  of  the  substance 
in  the   fog   equalled   the   partial  pressure   of   the 
substance  in  the  gas  ;    hence  by  passing  the  gas 
through  a  slow  condensing  main  where  the  fog- 
globules    will    coalesce    and    settle    from    the    gas 
slowlv,  the  gas  is  largely  denuded  of  its  light  oil 
constituents  as  is  claimed  in  the  lignite  industry. 
Ligiute    carbonising    being    a    low    temperature 
process,    a    considerable    proportion    of    the   tar 
produced  is  very  light  spectfically,  and  so  the  fog 
is  slow  in  settling  from  the  gas.     The  explanation 
of  how  the  slow  condensing  main  of  the  gas  works 
helps   to   keep   the   lighter   hydrocarbons   in   the 
gas  is  to  be  found  partly  in  the  nature  of  the  tar 
produced,  but  more  largely  in  the  higher  outlet 
temperatures  at  which  the  slow  condensing  main 
is   operated.     By   fractionally    collecting   the    tar 
I  found  in  a  particular  test  that  the  gas  produced 
was  capable  of  carrying  as  vapour  at  atmospheric 
temperature  and  pressure  all  the  Ught  oU  produced. 
The  cooled  gas  contained  3-5%  of  hydrocarbons 
absorbable  by  fuming  sidphuric  acid.     All  the  tar 
present  as  fog  at  80°  C.   was  scrubbed  out  and 
amounted  to  about  2-75%  of  the  weight  of  coal 
carbonised,  and  contained  only  a  trace  of  solvent 
naphtha.     By  further  quick  coohng  and  scrubbing 
in  cold  water  sprays  to  about  20°  C,  about  013% 
of    crude    naphthalene    crystals    is    obtained.     So 
that  by  the  tune  the  gas  has  cooled  to  80"  C.  about 
95-5%  of  the  tar  which  has  to  be  removed  by  the 
extractors  has  separated  out  as  fog.     If  now  such 
a  crude  gas  at  80°  C.  was  passed  through  a  slow 
condensing  main,  the  fog  would  be  steadily  removed 
while  the  gas  cooled  relatively  very  little,  and  so 
the  tar  fog  would  have  a  much  reduced  oppor- 
tunity of  exerting  any  solvent  action  on  the  hydro- 
carbon vapours  in  the  gas,  with  the  result  that 
these  would  be  largely  retained  by  the  gas  and 
the  candle-power  enhanced.     As  the  temperature 
at  which  the  slow  condensing  main  is    operated 
is  lowered.  Increasing  amounts  of  benzene  vapour, 
etc.,    would    be    removed    from    the    gas.     It    is 
probable,     however,    that   at    temperatiu-es    even 
considerably  below  80°  C.  little  benzene  would  be 
removed,   for  the   gas  is  considerably   below   the 
saturation    point    with    regard    to    this    vapom-. 
■The    principle    involved    is    clearly    the    retarded 
cooling  of  the  gas  while  the  b\dk  of  the  tar  fog 
is  removed.     The  time  occupied  in  the  operation 
does   not   appear   to   be   a   material   factor.     The 
ideal  stat«  would  be  the  complete  removal  of  all 
tar  fog  before  the   gas  reached  the  temperatm-e 
at  which   the  light  hydrocarbons  would   be   dis- 
solved.    This    is    fractional    tar    collection    in    a 
degree.     Prof.     Lewes    writes    "  it    was    reahsed 
that  sudden  cooling  of  the  gas  and  condensation 
at  too  early  a  period    afi'ected    the    illuminating 
power  more  than  slow  cooling.     This  is  partly  due 
to  the  tar  being  tlirown  out  as  a  whole,   whOe 
vdOi  slow  cooling  some  of  the  benzene  is  carried 
away   as   vapour   by    the    gas,    etc."*    It   is    not, 
however,  speed  of  cooling  but  rather  one  of  time 
contact  between  tar  fog  and  cooled   gas  tliat  is 
the   material    factor.      For — as    has    been    shown 
above — the  crude  gas  can  be  quickly  cooled,  and 
the   condensable   tar   removed   almost   wholly    in 
one  and  completely  in  two  operations  with  prac- 

•  The  CarboniMtion  of  Coal,  by  Vivian  B.  LeweB. 


tically  no  removal  of  benzene.  At  Granton  Ga» 
Works,  the  slow  condensing  main  is  on  the  counter 
cxirrent  principle,  and  so  the  condensed  tar  has 
the  minimvim  opportunity  for  solvent  action 
on  the  gas.  The  slow  condensing  main  at  the 
Greenock  Gas  Works  is  on  the  direct  current 
principle,  and  so  the  condensed  tar  has  here  the 
maximum  opportunity  for  solvent  action  on  the 
gas.  The  important  point  in  the  working  of  the 
slow  condensing  main  is  that  the  outlet  tem- 
perature shaU  not  be  low  enough  to  permit  of  the 
benzene,  etc.,  being  absorbed.  Dr.  H.  Cohnan, 
when  working  on  the  removal  of  the  heavy  tar  fog 
from  the  hot  gas  (about  the  year  1897),  had  two 
special  objects  in  view — 1st,  to  remove  the  naph- 
thalene more  completely  from  the  gas  in  the 
condensers,  and,  2nd,  to  retain  more  of  the  vapours 
of  the  Ught  oils  in  the  gas  and  thereby  increase 
the  illuminating  power.  To  effect  these  results 
one  factor  which  he  proposed*  was  to  pass  the 
hot  gas  through  a  "  Cyclone  "  extractor.  The 
gyratory  motion  imparted  to  the  gas  in  such  an 
apparatus  causes  a  centrifugal  action  which  is 
much  greater  in  the  case  of  the  tar  drops  than 
in  that  of  the  surrounding  gas  owing  to  their 
higher  specific  gravity.  The  tar  drops  are  there- 
fore thrown  to  the  periphery  of  the  centrifugal 
separator,  where  they  coalesce  and  can  be  drained 
away.  With  the  ratio  of  naphthalene  to  Ught 
oils  obtaining  in  those  days  these  objects  were 
achieved.  But  with  the  larger  production  of 
naphthalene  in  later  carbonising  practice  it  was 
found  that  the  crude  naphthalene,  etc.,  came 
down  in  a  semi-solid  mass  in  the  condensers  and 
blocked  them.  In  Dr.  Colman's  method  partial 
tar  fractionation  was  thus  used  as  a  means  of 
overcoming  two  definite  carbonising  troubles. 

As  we  would  expect,  the  writings  of  William 
Young  are  rich  in  reference  to  fractional  con- 
densation of  tar.  In  the  Young  and  Aitken 
process  the  central  feature  was  the  analyser  in 
which  fractional  condensation  was  carried  out. 
No  effort  was  made,  however,  to  collect  separately 
the  tar  fractions  deposited  in  the  different  sections 
of  the  analyser.  The  tar  was  aUowed  to  flow 
downwards  from  section  to  section,  so  allowing  the 
gas  to  take  up  as  much  of  the  lighter  constituents 
of  the  tar  as  possible,  this  being  the  principal 
intent  in  the  process.  Fractional  condensation 
with  a  counter  current  flow  of  condensed  products 
thus  took  the  place  of  sending  the  gas  and  con- 
densed products  in  the  same  direction.  In  an 
address  Mr.  Young  gave  to  the  West  of  Scotland 
Association  in  1876  on  "  Condensation,"  he 
■showed  that  to  retain  the  highest  UghtLng  value 
in  the  gas  we  must  keep  the  gas  and  condensed 
tar  warm  until  they  have  physically  separated, 
and  in  order  that  the  tar  particles  wiU  settle  out 
the  crude  gas  must  be  kept  warm  and  allowed 
to  travel  slowly,  and  further,  that  the  tar  be 
allowed  to  cease  contact  with  the  gas  only  at  such 
a  t<>mperatvu'e  that  it  could  not  absorb  the  Ughter 
hydrocarbons.t  In  other  words,  there  must  be 
the  shortest  time  contact  between  condensed  tar 
and  cooled  gas.  It  will  be  sho-wn  later  that  aU 
this  is  effected  in  complete  fractional  tar  collection. 
In  later  years,  when  the  ratio  of  naphthalene  to 
light  oils  in  the  gas  had  largely  increased,  Mr. 
Young  abandoned  the  principle  of  the  Aitken 
and  Young  process  on  account  of  the  fact  that 
when  it  was  applied  the  cooled  gas  was  saturated 
with  naphthalene  vapour.  With  possibly  the 
exception  of  the  gas  produced  in  continuous 
vertical  retorts,  complete  tar  fractionation  will 
always  leave  the  gas  saturated  with  naphthalene 
vapour  when  a  high  carbonising  temperature  is 
applied. 


•  British  Patent  No.  4742/1899. 
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The  failure  of  Brunck's  direct  ammonia  recoverv 
process   was   principally   due   to   the   presence   o'f 
[aiye   deposits  of   tar   in   the  saturator,  resulting 
in  liighly  (liscoloured  and  unmarketahlo  sulphate. 
This    ditViculty    was    overcome     in     (he    Hoppers 
semi-direct    process    by    coolinR    down    the    pas, 
then   removiuj;  the   tar.   and   after  reheating  the 
pas  passing  it  tlmiuph  the  saturator.     Reverting 
to  the  original  idea  of  Brunck,  Dr.  Hilgenstock,  of 
the  "  Otto  "   Company,   perfected   his  process  of 
scrubbing  the  crude  gas  with  a  sprav  of  hot  tar 
and  so  completely  removing  the  tar  "fog,  without 
cooling  the  gas  below  its  dew-point   temperature 
with  regard  to  water,  then  passing  it  through  the 
saturator.     After  passing  the  saturator  naphtha- 
lene and  light  oils  are  removed   by  cooling  and 
scrubbing  with  creosote  oil.     In  the  Simon-Carves 
direct  recovery  process,  before  the  gas  reaches  the 
saturator  tar  is  removed  in  two  separate  fractions 
based  on  their  different  specific  gravities  principally, 
but  also  partly  on   difTerent  temperatures.     The 
first  is  removed  in  a  "  cvclone  "  on  similar  lines 
to  that  used  by  Dr.  Colman  (Jlessrs.  Henry  Simon 
owned  the  original  patent  rights  of  the  Cvclone 
dust    collector),    and    the     second     in    a    patent 
dynamic  extractor,"  where  a  much  more  intense 
centrifugal  action  is  used  and  the  remaining  tar 
fog  completely  removed  from  the  gas.     We  thus 
see  that  the  success  of  the  direct  anvnionia  recovery 
process  is  dependent  on  fractional  separation  of  the 
tar. 

In    1807    Walther    Feld    proposed*    to    scrub 
the  crude  gas  in  his  patent  wa.shers  successively 
at  160°  C,  80°  C,  and   60°  C,  and  so  obtain  as 
separate  fractions  pitch,  heavy  oil,  and  a  lighter 
oil.     He  further  developed  his  process  to  include 
the    extraction    from    the    gas    of    naphthalene, 
anunonia     and     cyanide,     etc.     His      process     is 
applied   at  a  number  of   Continental   gas  works, 
but  I  do  not  know  with  how  much  success.     To 
get  tlie  first,  the  pitch  fraction,  the  gas  from  the 
collecting  main  is  passed  through  heat -insulated 
PiR^^^*"*"  *^®  ^"^*^  wa.sher  at  a  temperature  from 
200°  C.    to    160°  C.     This    latter    temperature    is 
given  by  Feld  as  the  dew-point  temperature  of  the 
high-boihng-point  hydrocarbons  constituting   the 
pitch.     The  washing  oil  in  the  upper  part  of  the 
washer  is  a  solution  of  pitch  in  a  portion  of  the 
next  condensate,  and  in  the  bottom  chambers  the    ' 
pitch  fraction  itself.     Before  the  gas  enters  this 
washer  it  must  have   deposited   an  aknost  solid 
pitch   containing  a   large   proportion  of  the   free 
carbon.     It  is  diflicult  to  see  how  this  can  be  worked    i 
up  with  the  true  pitch  fraction  on  the  lines  of   , 
the  Feld  process.     This  appears  to  be  borne  out 
to  some  extent  by  the  fact  that  soft  pitch  produced 
by  the  Feld  process  contains  onlv  1%  to  3%  of 
fixed  carbon,  which  is  less  than  is  usually  found  in 
crude  tar.     If  the  crude  gas  enters  the  first  washer 
at  the  higher  temperature  and  the  fall  of  40°  C 
.^^  ^.^  '"  there,  it  is  fairly  certain  that  some 
of  the  fog  then  produced  would  pass  this  washer 
and  so  lower  the  efficiency  of  the  fractionation.  This    '' 
difficulty  would  be  experienced  in  each  washerwhere    ' 
a  fall  of  temperature  occurred.     Such  a  procedure 
IS    in    fact    attemptmg    simultaneous    production 
and  removal  of  fog.     Feld  seems  to  have  expected 
or  else  found,  this  difficulty,  for  he  proposed  to 
improve  the  fractionation  and  to  lower  the  tempera- 
ture of  the  gas  at  one  stage  by  pumping  into  it  a 
portion  of  the  product  extracted  at  a  later  stage. 
rhis  on  evaporating  would  leave  behind  some  of 
the  former  fraction  which  had  been  carried  forward 
fracti^aS  ^^   ''*'    '*°"*'*   partially    helps    the 

.v^J^fi.y*^^'^  *^'"'  ^'■-  T^avidson  expressed  the  view 
that  the  partial  fractionation  of  the  tar  by  the 
sensible  heat  of  the  crude  gas  could  be  simply 
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effected     in     vertical     retort      and      coke     oven 
mstaUations.*      He   also   described   a   method   of 
producing  in  the  gas-collecting    main  a   distinct 
and  marketable  pitch  fraction  in  addition  to  the 
crude  tar,  which  would  certainly  be  lower  in  free 
carbon  than  that  obtained  in  ordinary  practice. 
Briefly  his  method  is  as  follows.     In  the  coUecting 
main   of    the    Dessau    retorts   an   agitator   works 
continuously.     A   few   minutes   before   the   draw, 
tar  IS  run  into  the  main  to  a  depth  of  lOi  inches, 
and    when    the    charging   of    the    nine    retorts   is 
complete  the  level  of  the  tar  in  the  main  is  brought 
I    down  to  4  inches.     During  the  ensuing  carbonising 
period  the  remaining  tar,  due  to  addition  of  pitch 
Irom  the  gas  and  to  distillation,  is  converted  to- 
I   Po-?>o  ,7  ■''^J'  ^*^  ^^^  "^'Sh  temperature  of  the  main 
i   1         A'K^'^  hqmd.     By  regulation  of  the  amount  of 
t   tar  added  and  run  olT,  a  soft  or  hard  pitch  may  be 
I   obtained  free  from  ammonium  chloride.    Obviou.sly 
tar  fog  carrying  free  carbon  wiU  pass  from  the 
coUecting  mam  to  the  condensing  system,  and  sa 
the   whole   pitch   fraction   will   not   be   obtained. 
I    Undoubtedly,   however,   a  distinct  pitch   fraction 
j   is  produced.     It  wiU  be  noticed  that  the  tempera- 
ture m  the   Dessau   main,   i.e.   350°  F.,   is   much 
I    below    the    final    temperatures    obtaining    in    tar 
j   stills,  and  so  the  process  is  more  one  of  evaporation 
than  distillation.     In  my  opinion  Dr.  Davidson's 
,   collecting-main   method   of   producing    the    pitch 
I   fraction  is  superior  to  Feld's. 

In  the  "  Cava"  processf  for  the  distillation  of 
tar  the  highest  temperature  to  which  the  tar  is 
subjected  is  from  200°  to  250°  C,  accordino-  to 
whether  a  soft' or  a  hard  pitch  is  required.  Inlhis 
j  process  the  distillation,  or,  more  correctly,  evapora- 
!  tion  of  the  tar  is  effected  by  passing  heated  air 
;  over  the  tar  contained  in  a  horizontal  retort. 
Blades  mounted  on  a  revolving  central  shaft 
plunge  into  the  tar  and  expose  thin  layers  of  it  to 
the  oxidizmg  and  evaporating  action  of  the  brisk 
current  of  air.  Some  of  the  Ughter  products  are 
oxidized,  and  so  the  amount  of  the  bituminous 
substances  in  the  pitch  increases,  and  Ukewise  the- 
yield  of  pitch,  and  it  is  claimed  that  on  account  of 
the  low  working  temperature  there  is  no  increase  in 
free  carbon.  The  evaporated  products  are  con- 
densed and  treated  in  the  usual  way.  Dr.  David- 
son's method  involves  at  least  the  principle  of  the 
"  Cava  "  process,  but  the  separation  of  the  tar 
products  is  limited  to  the  pitch  fraction,  and  this 
is  not  quite  all  recovered. 

In  order  to  carry  out  the  complete  direct 
fractionation  of  the  tar  within  the  condensing 
system,  and  also  the  evaporation  and  fractionation 
of  a  further  quantity  of  crude  tar  by  means  of  the 
sensible  heat  of  the  crude  gas,  I  woidd  suggest 
the  following  method,  using  the  plant  indicated 
diagramatically  in  Fig.  1.  Briefly  the  method 
is  as  follows.  The  crude  gas  from  the  collecting 
main  passes  by  the  upstand  pipe.  A,  and  the  foul 
main,  B,  to  the  scrubber  at  C.  Here  the  gas  is 
scrubbed  by  a  screen  of  anthracene  oil  containing 
some  pitch,  and  aU  the  tar  fog  containing  the  free 
carbon  removed.  The  oil,  etc.,  collecting  in  the 
receiver  below  flows  to  the  pump,  D,  to  be  re- 
circulated, and  there  is  also  a  continuous  flow  of 
the  oil  into  the  coUecting  main.  The  amount 
passing  into  the  collecting  main  would  be  just 
what  is  necessary  to  maintain  the  bulk  in  this  main 
which  would  tend  to  decrease  by  the  removal 
of  pitch  at  E,  and  by  evaporation.  The  gas 
passing  C,  after  further  partial  cooling,  is  scrubbed 
in  F  for  the  removal  of  anthracene  oU.  The  oil 
collecting  in  the  receiver  here  is  circulated  by 
the  pump,  G,  and  aU  the  surplus  flows  to  the  pot,H, 
and  from  there  to  the  storage.  The  pot,  H,  being 
in  communication  with  the  inlet  to  the  pump,  D, 
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allows  the  anthracene  oil  to  keep  up  the  bulk  in 
the  first  scrubbing  system  which  would  tend  to  be 
reduced  by  the  flow  into  the  main  and  also  by 
evaporation.     Several  fractions,  depending  on  the 


main  of  a  coke  oven  installation  may  reach  300"  C 
The  temperature  to  which  the  gas  must  be  reduced 
before  reaching  the  first  scrubber,  is  about 
150°  C.  to  170°  C.     This  reduction  would  be  largely 


Fio.  1. 

Combined  Evaporation  and  Fractionation  of  Tar. 


lowering  of  the  temperature  of  the  gas  by  successive 
stages,  could  still  be  separated,  but  the  separation 
of  only  one  more  fraction  above  the  water  dew 
point  of  the  gas  will  be  considered.  After  passing 
F,  the  gas  is  cooled  in  the  down  pipe,  I,  to  its  water 
dew  point  and  all  the  fog  removed  in  the  scrubber, 
J,  by  means  of  a  spray  of  ammoniacal  hquor. 
The  tar  oil  collects  in  the  receiver,  K,  separates 
from  the  liquor,  and  then  flows  to  the  storage. 
The  hquor  remains  in  the  circulating  system.  The 
gas,  completely  freed  from  tar  fog  but  still  carrying 
aU  the  water  as  vapour,  is  passed  without  further 
cooling  through  the  direct  recovery  saturator,  L, 
where  the  ammonia  is  removed.  It  is  then 
quickly  cooled  in  one  section  of  M  and  naphthalene 
removed  in  the  other.  The  naphthalene  collects 
in  the  settling  tank  beneath  as  crude  crystals. 
The  gas  now  passes  through  the  exhauster  and  is 
forced  through  the  usual  creosote  scrubbers  for 
the  recovery  of  benzol,  etc. 

As  has  been  stated  the  crude  gas  is  successively 
cooled  between  the  different  scrubbing  systems. 
This  is  partly  done  by  air  cooling  but  also  as  far 
as  possible  by  an  externally  applied  counter 
ciu'rent  flow  of  crude  tar  brought  in  from  other 
carbonising  installations.  This  tar  is  forced  by 
the  pump,  N,  through  the  successive  heat  ex- 
changers, O,  into  the  foul  main  at  its  liighest 
point,  P.  It  would  now  flow  down  against  the 
crude  gas,  cooling  the  same  and  being  itself  further 
heated.  It  woiUd  here  yield  up  to  the  gas  the 
bulk  of  its  lighter  constituents  and  finally  reach 
the  gas  collecting  main  by  the  open  tray,  R.  The 
work  which  has  been  done  in  the  "  Cava  "  process 
and  by  Dr.  Davidson  shows  how  simple  and 
practical  it  is  to  produce  pitch  in  such  a  vessel  as 
the  collecting  main — it  is  sometimes  too  easy.  In 
both  of  these  methods  the  hot  pitchy  tar  is  kept 
mixed  by  mechanical  agitators.  This  is  not  diffi- 
cult in  a  short  main  such  as  is  used  with  the 
"  Dessau  "  retorts  or  in  the  "  Cava  "  still  which  is 
only  about  six  metres  in  length.  But  when  deaUng 
with  say  a  60-oven  coking  plant  having  a  collecting 
main  about  200  ft.  long  it  is  quite  a  different 
matter.  To  obtain  the  necessary  agitation  here 
several  jets  of  high  pressure  steam  blowing  into 
the  body  of  the  liquid  tar  would  be  effective. 
Very  little  steam  would  be  required,  and  after  doing 
its  work  would  pass  away  with  the  gas  and  be 
finally  condensed.     The  gas  leaving  the  collecting 


effected  by  the  crude  tar  entering  the  foul  main 
at  P  and  partly  by  external  air.  It  would 
probably  be  advantageous  to  lag  these  mains  and 
use  aU  the  sensible  heat  of  the  gas  for  heating  and 
evaporating  added  tar.  The  oil  from  the  first 
scrubber  flowing  in  by  the  sluice  valve,  S,  mixes 
with  the  highly  heated  tar  in  the  collecting  main. 
From  the  conditions  of  working,  the  tar  in  the 
collecting  main  would  consist  almost  solely  of 
pitch  and  anthracene  oil,  and  in  flowing  to  the 
outlet  weir  valve,  E,  would  be  evaporated  by  the 
heat  of  the  crude  gas  till  only  pitch  remained. 
By  regulating  the  flow  of  pitch  from  E  a  soft  or 
a  hard  pitch  would  be  obtained.  The  crude  gas, 
carrying  as  fog  a  portion  of  the  pitch  hydrocarbons 
and  free  carbon,  would  be  cleaned  in  the  first 
scrubber  with  oil  at  a  temperature  somewhat 
below  the  dew  point  temperature  of  the  gas  with 
regard  to  the  lowest  boiling  compound  of  the 
pitch  fraction.  The  gas  temperature  would  vary 
with  the  contlitions  of  carbonising,  with  the  nature 
of  the  pitch  required,  and  with  the  amount  of  added 
tar  evaporated.  Without  added  tar  it  would 
probably  be  about  150°  C.  With  added  tar, 
however,  the  dew  point  temperature  would  rise 
corresponding  to  the  richness  of  the  added  tar 
in  the  lower  boUing  point  members  of  the  pitch 
fraction  required.  It  is  quite  possible,  therefore, 
that  the  proper  working  temperature  at  this  point 
would  vary  by  20°  or  30°  C.  between  the  conditions 
of  working  hard  pitch  with  added  tar  and  soft  pitch 
without  added  tar.  The  lowest  temperature  at 
which  this  section  could  be  worked  would  be  that 
which  would  just  maintain  the  oil  level  in  the 
receiver.  The  type  of  scrubber  proposed  for 
cleaning  the  gas  here  is  the  "  Otto  "  spray  but 
using  instead  of  crude  tar  the  fraction  here  col- 
lected. A  large  proportion  of  the  pitch  fraction  is 
deposited  from  the  gas  in  the  coUecting  main  and 
the  balance  would  be  extracted  in  the  first  scrubber. 
This  balance  dissolves  in  the  scrubbing  oil  and 
flows  continuously  into  the  collecting  main. 
With  these  conditions  the  pitch  fog  is  removed, 
not  with  the  pitch  fraction  itself,  Ijut  with  a  solution 
of  a  portion  of  the  same  dissolved  in  anthracene 
oU.  This  oU  when  sprayed  through  the  gas  in  the 
scrubber  would  be  partly  evaporated  and  collected 
in  the  next  scrubbing  section.  The  temperature  of 
the  gas  is  lowered  by  this  evaporation  and  more 
fog  produced.     But  I  bAve  determined  by  experi- 
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ment  that  the  hvilk  of  this  ion  rocs  forwanl  with 
tho  gns.  Thf  tiiiu'  tliiring  wliich  the  fog  iviuains 
in  the  spray  after  its  formation  is  too  short  for  the 
drops  to  pot  hi^;  enough  tor  extraetiou.  The  oil 
carrying  tlie  pitol\  into  the  collei-tinj;  main  is 
evnporateil  nml  comes  down  apiiii  in  the  eon- 
densinir  systems.  Tliere  is  thus  a  lontiiiuous 
cironlntion  of  anthraeene  oil  earrying  tlie  lialanee 
of  tlie  pitch  fraction  hack  to  the  collecting  main. 
An  issuing  pressure  of  20  Ih.  per  sq.  inch  would  be 
sutlicient  in  the  tirst  scruhber,  this  pressure  being 
raised  in  a  pump  of  the  "  iUbany  "  or  the  "  Drum  " 
type. 

The  gas  from  the  first  scrubber  is  now  cooled 
as  explained  above  to  the  dew  point  temperature 
for  the  anthracene  oil  fraction  and  scrubbed  with 
this  oil.  This  oil  flows  through  the  pot,  H,  to  the 
storage.  .Since  the  pot.  il.  is  connected  to  the 
inlet  of  t  he  first  scrubi)er  pump.the  oil  will  naturally 
keep  up  the  bulk  in  the  first  section.  In  this  way 
the  temperature  of  the  scrubbing  oil  in  the  first 
scrubber  will  be  lower  than  the  temperature  of 
the  gas  which  it  has  to  clean.  As  the  temperature 
falls  I  have  found  the  fog  which  is  produced  more 
and  more  difficult  to  extract.  But  I  consider  a 
spray  pressure  of  liO  lb.  per  sq.  inch  would  lie 
sutlicient  in  this  section.  The  extraction  tem- 
perature here  wouKl  likewise  vary  with  the  car- 
bonising conditions,  but  would  be  somewhat  over 
100°  C". 

The  ga-s  now  enters  the  down  pipe,  I,  at  a 
temperature  of  at  least  a  few  degrees  above  the 
temperature  at  wliicli  ammonium  chloride  deposits 
occur,  about  93^  {'.  It  is  now  cooled  by  the  external 
counter  current  flow  of  tar  as  already  described 
anil  also  by  ainmoniacal  liquor  sprayed  into  it. 
which  dissolves  the  ammonium  chloride  formed 
and  so  prevents  deposits  of  that  salt.  This  liquor 
returns  to  the  receiver  by  the  sealed  dip  pipe. 
In  cooling  the  gas  it  will  become  itself  heated 
above  the  working  temperature  and  tlus  is  cor- 
rected in  the  heat  exchanger.  The  gas,  now  cooled 
to  its  dew  point  with  regard  to  water,  is  scrubbed 
in  J  by  a  jet  of  ainmoniacal  liquor  at  about  90  lb. 
per  sq.  inch  pressure.  This  high  pressure  is 
neces.sary  to  extract  the  lightest  fog.  For  the 
first  two  sections  the  "  Otto  "  spray  scrubber  was 
suggested  and  the  method  of  operation  is  similar 
to  the  usual  practice,  using,  however,  different 
scrubbing  fluids.  For  this  third  section,  however, 
in  order  to  utilize  the  work  done  on  the  ga.s  by  the 
high-pressure  jet,  I  think  the  best  type  of  scrubber 
would  be  one  designed  on  similar  lines  to  the 
Korting  ejector  condenser.  This  would  reduce 
considerably  the  work  to  be  done  by  the  exhauster. 
In  the  receiver,  K,  the  tar  oil  would  separate  from 
the  scrubbing  liquor  and  float  on  the  top  of  it, 
finally  passing  away  by  the  overflow  to  the  storage 
as  a  heavy  creosote  oil.  The  liquor  would  remain 
in  the  circulating  system.  During  the  past  year  or 
two  on  the  Auchengeich  direct  recovery  plant  I 
have  made  a  number  of  experiments  with  the 
"  Otto  "  spray  tar  extractor,  and  using  creosote  oil, 
liquor,  and  tar  and  liquor  mixed  at  varying 
temperatures  I  liave  got  efficient  tar  extraction. 
The  most  unportant  point  is  to  ensure  that  the  fog 
which  is  to  be  extracted  is  present  in  the  gas  before 
it  reaches  the  scrubber.  The  extraction  tempera- 
ture in  this  section  would  be  from  70"  to  80°  C. 
according  to  carbonising  conditions.  From  this 
point  the  gas  is  treated  in  normal  direct  recovery 
manner.  For  instance  it  is  first  freed  from 
ammonia  in  the  direct  recovery  saturator,  L,  and 
then  naphthalene  removed  in,  say,  an  "Otto" 
water  spray  naphthalene  extractor,  M.  The  gas 
is  then  forced  by  the  exhausters  through  the  usual 
creosote  scrubbers  for  the  recovery  of  light  oils. 
If  the  gas  was  required  for  town  lighting,  however, 
purifiers  would  take  the  place  of  the  creosote 
scrubbers.     In   this   particular   case    it   is    to    be 


remembered  that  the  gas  would  be  saturated  with 
naphthalene  vapour  and  any  fall  of  temperature 
would  cause  a  (leposition.  Tlie  content  of  naph- 
thalene lould  he  reduced  by  anthracene  oil  in  the 
I'ollowin'.:  way. somewhat  on  the  lines  of  tbe  Young 
and  .Vitken  process  and  using  the  plant  indicated 
diagrammatically  in  Pig.  2. 


Anthracene     Oil 


Fio.  2. 
Naphthalene  Washer. 


The  cooled  gas  or  a  proportion  of  the  total  bulk 
after  being  heated  to  80°  C.  passes  into  the  bottom 
chamber  of  a  washer  similar  in  principle  to  the 
Young  and  Aitken  analyser.  Exhaust  steam,  or 
the  sensible  heat  of  the  recovered  tar  fractions, 
or  both  could  be  used  for  this  heating.  This  is  not; 
indicated  in  the  diagram,  but  a  heat  exchanger  Ls 
shown  in  which  the  washing  oil  is  cooled  from  its 
recovery  temperature  to  the  temperature  of  the 
gas,  the  gas  being  itself  partly  heated.  The 
cooled  anthracene  oil  fills  each  of  the  trays  up  to 
the  level  of  the  overflow  and  runs  through  the 
washer  in  a  continuous  stream.  In  the  bottom  of 
the  washer  by  means  of  a  steam  coil  the  oil  is 
maintained  at  80°  C,  at  which  temperature  it 
leaves  the  washer.  At  80°  C.  the  anthracene  oil 
cannot  dissolve  benzene  and  in  fact,  so  far  as 
examination  of  direct  recovery  tar  extracted  at 
this  temperature  indicates,  very  little  solvent 
naphtha  even  is  removed  from  the  gas.  This  is  no 
doubt  due  to  the  fact  that  the  light  oil  vapours 
are  far  from  saturating  the  warm  gas.  It  is  quite 
likely,  therefore,  that  such  a  washer  could  be  oper- 
ated considerably  below  80°  C.  without  material 
effect  on  the  benzene  content  in  the  gas  ;  the 
lowest  practical  temperature  could  be  found  only 
by  experiment.  This  oil  outlet  temperature  being 
much  below  the  boiling  point  of  naphthalene,  the 
anthracene  oil  will  dissolve  some  of  tliis  hydro- 
carbon. The  cold  anthracene  oil  falling  from  tray 
to  tray  will  be  heated  by  the  gas  to  80°  C.  and  the  gas 
cooled.  To  ensure  the  gas  being  in  contact  with  the 
oil  at  atmospheric  temperature  in  the  final  tray,  a 
cold  water  coil  is  placed  in  the  gas  space  under  the 
top  tray.  When  the  oil  in  the  washer  is  saturated 
with  benzene  either  by  admixture  or  by  extraction 
from  the  gas,  no  further  action  on  the  benzene  in 
the  gas  can  take  place. 

Referring  again  to  Fig.  1,  the  plant  from  the 
third  scrubber  on  is  already  applied  in  the  direct 
ammonia  recovery  process,  so  that  it  is  only  that 
part  between  the  collecting  main  and  this  third 
scrubber  which  is  added  to  the  ordinary  direct 
ammonia  recovery  plant,  for  the  fractionation  of 
the  tar.     The  cost  of  this  addition,  together  with 
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the  plant  for  dealing  with  the  inbrought  tar,  for  an 
installation  carbonising  360  tons  of  coal  per  day 
would  probably  not  exceed  £3000  and  would  serve 
for  the  fractionation  of  all  the  tar  produced  and 
added.  The  inbrought  tar  which  could  be  dealt 
with  might  possibly  reach  75%  of  that  produced 
from  the  coal  carbonised.  The  main  attendants 
already  required  on  such  a  coking  installation 
could  quite  well  look  after  the  two  extra  pumping 
sets,  etc.  The  storage  tanks  required  would  be 
the  same  as  those  used  in  a  tar  distillery  of  the  same 
capacity. 

On  account  of  the  increased  demand  for  benzene 
and  toluene  at  the  present  time,  there  is  added 
interest  in  the  fractional  method  of  recovering  the 
tar  products.  In  the  ordinary  condensing  practice 
these  products  are  divided  between  the  tar  and  the 
cooled  gas,  so  that  to  recover  the  whole  of  each, 
washing  of  the  gas  and  also  distillation  of  the  tar 
must  be  resorted  to.  With  direct  fractionation 
only  one  operation,  the  washing  of  the  gas,  is 
required.  Anything  tending  to  increase  the  output 
of  toluene,  either  by  better  recovery  methods  or  by 
increased  production  per  ton  of  coal  carbonised,  is 
highly  desirable  at  the  present  time,  not  only  on 
account  of  the  better  financial  return  but  also  on 
account  of  national  requirement.  The  required 
conditions  in  carbonising  would  seem  to  be  such  as 
would  give  a  high  partial  pressure  of  methane  at 
the  moment  of  destructive  distillation.  From 
experiments  I  have  made  on  ammonia  production 
in  bulk  carbonisation  I  consider  the  ratio  of  toluene 
to  benzene  produced  will  follow  the  yield  of 
ammonia. 

I  have  endeavoured  above  to  show  that  in  many 
of  the  special  methods  applied  for  the  extraction 
of  the  tar,  fractional  separation  has  been  an  under- 
lying factxjr.  The  condition  "  that  the  tar  should 
leave  contact  with  the  gas  only  at  such  a  tempera- 
ture that  it  could  not  dissolve  the  light  oils  " 
which  Mr.  Young  stated  in  1876,  is  fulfilled  in 
direct  tar  fractionation.  Mr.  Young  abandoned 
the  principle  of  the  Young  and  Aitken  process  on 
account  of  the  trouble  with  the  condensers,  etc., 
due  to  the  greater  amount  of  naphthalene  pro- 
duced in  later  carbonising  practice  but,  as  I  have 
indicated  above,  an  extended  application  of  this 
principle  using  naphthalene-free  anthracene  oil 
would  overcome  this  difficulty.  I  consider  the 
method  advocated  by  William  Young  so  many 
years  ago  is  still  the  correct  one  for  gas  works 
condensation  practice  and  particularly  so  with 
carbonisation  in  continuous  vertical  retorts.  In 
a  number  of  works  using  these  retorts,  surprisingly 
low  candle-power  of  the  gas  has  been  found  on 
account  of  the  light  tar  fog  persisting  with  the  gas 
till  almost  the  final  stages  of  cooling  and  so  re- 
moving from  it  LUuminating  hydrocarbons. 

Discussion. 

Mr.  M'Leod  said,  in  regard  to  counter  current 
versus  direct  current  flow  in  condensation,  that  it 
was  really  a  temperature  question.  There  was 
only  a  thin  trickle  of  Uquor  and  tar  running  down 
the  slow  condensing  main,  so  that  the  actual 
contact  was  comparatively  slight  and  there  could 
be  no  very  great  scrubbing  action  :  hence,  pro- 
vided the  temperature  did  not  fall — and  in 
Greenock  it  did  not  fall  below  140^ — whether 
there  were  direct  current  flow  or  counter  current 
flow  did  not  make  much  difference.  In  Greenock 
Gas  Works  the  naphthalene  problem  had  been 
solved  by  putting  down  a  separate  washer  with 
special  washing  oil,  and  in  addition  to  that 
vaporising  a  little  low  boiling  point  oil  into  the 
gas  after  washing  was  finished.  The  system 
described  by  Mr.  Purves  was,  however,  a  much 
simpler  process. 

Mr.  Vass  thought  that  there  would  be  a  saving 
of  the  fuel  required  to  re-heat  the  tar.     To  apply 


the  system  to  gas  works  would  involve  a  serious 
alteration  in  the  mains. 

Prof.  Thomas  Gray  said  that  the  method 
proposed  by  Mr.  Purves  for  the  fractional  con- 
densation of  coal  tar  appeared  to  be  quite  practic- 
able. It  involved  no  new  principle,  as  the  method 
of  separating  Uquids  by  bringing  their  vapours 
into  equiUbrium  with  condensates  at  different  tem- 
peratures had  long  been  practised  in  column  stUls ; 
and  the  means  which  was  proposed  for  est-ablLshing 
this  equilibrium  was  one  which  had  been  in  regular 
use  for  several  years  in  connection  with  the  Otto 
direct  system  of  recovering  by-products  from 
coal  distilled  in  coke  ovens.  He  found  it  difficult 
to  accept  Mr.  Purves'  statement  that  the  work 
in  connection  with  the  plant,  involving  as  it  did 
the  regulation  of  temperatures  in  a  somewhat 
elaborate  system  of  heat  interchangers,  could  be 
supervised  by  the  same  operative  who  takes  charge 
of  the  simpler  Otto  plant.  In  order  to  ensure 
uniform  results  in  practice  it  wovild  be  necessary 
to  exercise  very  careful  supervision  and  to  employ 
more  highly  skilled  labom*.  It  would  be  interesting 
to  have  estimates  of  the  costs  of  installation, 
upkeep,  and  working  of  a  plant  of  the  size  proposed, 
for  comparison  with  the  corresponding  figures 
for  a  plant  designed  to  collect  the  tar  in  one 
fraction,  combined  with  stills  for  the  distillation  of 
15  tons  of  tar  per  day.  While  Mr.  Purves  was  not 
in  a  position  to  give  actual  figures,  he  might  be 
able  to  give  some  indication  of  the  working  costs 
from  his  experience  in  handling  the  "  Otto  " 
plant. 

Mr.  Moore  said  that  he  had  seen  Feld's  first 
plant  in  operation  in  Austria  about  six  years  ago, 
and  which  had  faOed,  not  because  the  process  of 
condensation  was  a  failure,  but  because  in  Austria 
they  could  not  use  the  products  and  on  account  of 
duty  charges  they  could  not  send  them  into 
Germany.  Since  then  he  had  seen  Feld's  process 
successfully  at  work  in  Germany.  It  could  produce 
pitch  quite  easily  with  a  melting  point  varying 
from  70°  C.  to  90°  C.  A  new  plant  on  the  Feld 
system  in  course  of  erection  last  year  at  Sterkrade 
was  estimated  to  cost  £60,000. 

He  considered  the  plant  proposed  by  Mr.  Purves 
would  prove  difficult  to  work  as  at  present  arranged, 
and  saw  no  reason  why  a  much  simpler  plant 
after  the  style  of  the  bubble  washer  could  not  be 
used.  That  washer  would  require  considerable 
pressure  to  force  the  vapour  through  the  columns, 
but  he  thought  the  same  result  would  be  obtained. 

Mr.  W.  H.  Coleman  asked  whether  the  various 
condensates  were  obtained  in  a  marketable  con- 
dition. If  they  had  to  be  distUled  before  they 
could  be  sold,  then  it  was  questionable  whether  it 
would  not  be  more  profitable  to  coUect  the  whole 
in  one  fraction  and  distil  at  once  rather  than  to 
collect  and  distU  them  all  separately.  He  woiild 
Uke  to  know  exactly  what  Mr.  Purves  meant  by 
the  statement  that  the  yield  of  toluene  followed 
the  yield  of  ammonia.  He  thought  he  was  right 
in  saying  that  the  yield  of  toluene  decreased  as 
the  temperature  increased,  that  is  tp  say,  when 
carbonising  at  a  higher  temperature  the  tar 
contained  larger  quantities  of  benzene  than  low 
temperature  tar.  He  had  examined  some  hundreds 
of  samples  recovered  from  coke  ovens,  and  on 
the  average  there  was  three  times  as  much  toluene 
per  ton  of  coal  in  the  gas  as  there  was  in  the  tar 
recovered  from  that  same  ton  of  coal ;  so  that  if 
all  the  toluene  were  recovered  from  the  gas  there 
would  be  very  nearly  enough  for  the  purposes 
for  which  it  was  required  to-day. 

Mr.  Robertson  said  that  if  the  main  were 
used  for  the  purpose  of  making  pitch,  its  Ufe  would 
be  greatly  reduced  owing  to  the  much  higher 
temperature  and  the  serious  trouble  that  might 
arise,  due  to  the  presence  of  ammonium  chloride 
in  the  tar  ;  this  substance  when  distilled  acted 
strongly    upon    iron.     With    such    a    long    main, 
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having  regard  to  tlie  danger  of  piU-bing-up,  due 
to  irregular  working,  and  tlie  llui-tiiating  atmos- 
pheric temperatures,  it  would  be  dilticult  to  keep 
the  main  at  the  requisite  higli  temperature,  and 
these  dilticuhies  would  liinder  very  much  the 
proper  working  of  the  eoke  ovens.  liy  using  steam 
to  keep  the  pitch  li(iuid,  more  water  vajiour  would 
bo  carried  away  by  the  gas,  and  would  be  con- 
densed out  again  on  cooUng  the  gas  to  remove  the 
naphthalene,  thus  increasing  the  quantity  of  waste 
liquor  to  be  dealt  with.  Mr.  I'lu-vos  had  said  that 
the  benzol  wjis  divided  equally  between  the  tar 
and  the  gas  :  95  "^  existed  in  the  gas,  and  the 
remaining  5  %  in  the  tar. 

The  Chairman  said  that  the  process  proposed  by 
Mr.  Purves  was  rather  a  delicate  one  in  respect  of 
the  balance  that  must  be  attained  and  maintained 
between  the  amount  of  heat  carried  into  the  con- 
densing system  and  tlie  cooling  effects  of  that 
system.  A  difficulty  that  might  upset  all  cal- 
culations was  variation  in  atmospheric  conditions. 
At  any  season  of  the  year  there  might  be  a  con- 
siderable variation  in  conditions  within  a  few  hours 
caused  by  a  change  from  wet  stormy  weather 
to  dry  still  weather.  Jloreover,  he  would  expect 
a  different  rate  of  working  necessary  as  between 
summer  time  and  winter  time.  Manufacturers 
of  pitch  were  asked  to  make  it  in  various  states 
of  hardness.  Some  of  it  was  wanted  so  soft  as 
to  be  really  thick  tar,  while,  from  the  States,  there 
was  a  demand  for  a  quaUty  so  hard  that  it  had 
lost  all  plastic  qualities  and  become  a  very  brittle 
substance.  To  produce  such  differences  in  hard- 
ness must  call  for  great  variation  in  the  conditions 
of  working,  and  he  should  be  very  doubtful  whether 
these  extreme  varieties  could  be  produced  by  the 
proposed  process.     He  did  not  think  the  "  Cava  " 

Erocess  would  be  a  good  one  for  distilling  tar, 
ecause  the  evaporation  was  done  by  means  of 
heated  air  :  some  of  the  products  were  oxidised 
and  a  larger  yield  of  pitch  obtained.  His  own 
experience  of  blowing  air  through  heated  tar  was 
that  the  free  carbon  was  increased  and  the  plastic 
and  cohesive  properties  of  the  pitch  were  impaired, 
so  he  should  not  expect  to  obtain  a  good  quaUty  of 
pit<'h  from  the  "  Cava  "  process,  but  the  principle 
might  be  usefully  applied  if  hot  gas  could  be  used 
as  in  the  hydrauhc  main.  Mr.  Piurves  proposed 
to  wash  out  naphthalene  with  anthracene  oU 
kept  at  a  sufficient  temperature  to  leave  the 
benzol  in  the  gas,  but  that  seemed  to  Mm  to  depend 
•on  a  rather  narrow  margin,  and  he  thought  it  would 
be  simpler  to  wash  out  everything  and  then  put 
back  sufficient  benzol  to  give  the  illuminating 
power  required.  By  working  in  that  way  it  was 
possible  that  purification  of  the  gas  would  be 
assisted.  For  instance,  by  washing  with  blast 
furnace  oil,  which  was  a  splendid  solvent  for 
naphthalene,  benzol,  and  carbon  bisulphide,  it 
might  be  possible  to  remove  practically  the  whole 
of  these  substances. 

Mr.  PuRVES,  in  reply,  agreed  with  Mr.  McLeod 
that  it  mattered  little  whether  the  slow  condensing 
main  w-as  on  the  direct  current  or  the  counter 
current  principle.  The  effect  on  the  gas  of  the 
small  quantity  of  condensed  tar  in  the  main  was 
trivial  compared  with  that  of  the  tar  fog.  In 
regard  to  the  suggestion  made  for  dealing  with 
the  naphthalene  problem,  his  intention  was  to  show 
that  an  extended  application  of  Young's  counter 
current  condensing  practice  would  overcome  the 
principle  difficulty  which  had  caused  hmi  to 
abandon  his  process.  In  addition  to  the  saving  in 
fuel  which  successful  direct  fractionation  would 
effect,  the  fractionation  of  added  tar  from  other 
carbonising  plants  would  yield  a  further  fuel 
economy.  Prof.  Lewes  had  quoted  ("  Carbonisa- 
tion of  Coal  ")  9-2%  as  the  proportion  of  the  heat 
appUed  in  carbonisation,  which  was  carried  away 
by  the  gas,  tar,  and  water.     In  coke  oven  practice 


with  wet  coal  the  proportion  was  probably  some- 
what higher.  As  Dr.  tiray  had  stated,  the 
method  proposed  for  the  fractional  collection 
of  the  tar  iuvolvt'd  no  new  principle.  It  was  all 
covered  by  the?  work  of  \\'illiam  Young.  The 
apphcation  of  fractional  tar  collection  in  modern 
practice  was,  however,  almost  wholly  the  work 
of  foreign  chciuists,  as  witness  the  Feld  process 
and  the  direct  and  semi-direct  ammonia  recovery 
processes.  It  appeared  well  worth  while  to  have 
a  discussion  on  the  subject  by  oiu'  own  chemists. 
He  selected  the  "  Otto  "  tar  spray  for  the  removal 
of  the  tar  fog  because  after  practical  experience 
with  several  types  of  tar  fog  extractors  lie  con- 
sidered it  easily  the  best.  The  regidation  of  the 
temperatm-e  of  the  gas  to  the  water  dew  point,  as 
was  required  in  the  Otto  process,  was  quite  simple 
and  was  done  by  the  man  in  charge  of  the  exhausters. 
The  controlhng  of  the  other  two  temperatures 
could  quite  well  be  done  by  the  "  main  "  attendants, 
as  their  ordinary  duties  would  be  done  away  with 
in  such  a  process  as  this. 

As  Mr.  Moore  had  remarked,  the  benzene  and 
toluene  were  not  fractionally  condensed.  He  would 
draw  a  very  distinct  line  between  condensation  of 
tar  and  absorption  by  tar.  These  two  products, 
benzene  and  toluene,  were  not,  properly  speaking, 
condensation  products.  Since  the  permanent 
gas  was  quite  able  to  carry  the  whole  of  each 
by  saturation  at  ordinary  temperature,  the 
presence  of  these  in  the  crude  tar  was  entirely 
due  to  solution,  the  gas  and  tar  having  cooled 
sufficiently  in  contact  with  each  other.  He  did 
not  share  Mr.  Moore's  opinion  of  the  equal 
suitability  of  bubble  washers.  With  a  large 
bubble  washer  it  would  be  more  difficult  to  main- 
tain constant  temperature  with  a  simple  tar  spray. 

The  fractions  obtained  in  direct  fractionation 
would  differ  somewhat  from  those  obtained  in  the 
ordinary  tar  distillation  and  partial  destructive 
distUlation  process.  Comparing  the  products  solely 
within  the  scope  of  direct  fractionation,  he  would 
hardly  expect  a  difference  of  a  few  degrees  in  the 
extraction  temperature  to  make  a  material  differ- 
ence in  the  composition  of  the  product.  He  had 
not  actually  obtained  aU  these  condensates. 
The  process  was  reaUy  only  a  suggested  one.  But 
judging  from  those  fractions  which  had  been 
obtained  and  from  the  efficiency  of  the  tar  ex- 
tractor, he  was  confident  that  the  fractional 
separation  of  the  products  would  be  quite  clean ; 
for  instance,  the  anthracene  oil  would  not  be 
contaminated  ^vith  the  tarry  matter  of  the  previous 
fraction.  The  heavy  tars  were  more  easily 
separated  than  the  lighter  ones.  After  scrubbing 
the  hot  crude  gas  with  a  hot  tar  spray  he  had  seen 
the  sulphate  produced,  by  the  direct  method,  snow 
white  and  later  the  naphthalene  extracted  bright 
yeUow  in  colour.  The  melting  point  range  of  the 
latter  was  found  to  be  69 — 72°  C.  as  against 
70° — 73°  C.  for  that  separated  from  creosote  in  a 
tar  distUlery.  He  agreed  that  the  future  of  such  a 
process  would  depend  on  the  cleanness  of  the 
fractionation.  In  regard  to  the  yield  of  toluene, 
he  did  not  mean  tliat  those  conditions  which 
would  give  the  highest  possible  yield  of  ammonia 
would  alio  give  the  highest  possible  yield  of  toluene. 
In  order  to  get  the  highest  commercial  return 
from  a  carlaonising  plant  it  was  necessary  to  work 
within  a  certain  range  of  temperature  and  other 
condition-s.  Within  that  range  the  yield  of 
ammonia  varied  in  the  same  direction  as  the  yield 
of  methane.  As  a  high  partial  pressure  of  methane 
at  the  time  of  carbonising  would  seem  to  be  the 
required  condition  for  good  yields  of  toluene, 
he  would  expect  the  ratio  of  toluene  to  benzene 
produced  to  vary  in  the  same  direction  as  that  of 
the  amnionia  and  the  methane.  The  ratio  Mr. 
Coleman  gave  for  toluene  in  the  gas  to  that  in  the 
tar  was,  he  thought,  much  too  low.     The  ratio. 
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however,  might  be  anything,  as  it  was  purely  a 
function  of  the  method  of  condensation. 

The  temperature  in  the  mam  would  not  be  higher 
than  that  already  found  in  mains  without  dip  pipes 
and  working  with  all  tar  conditions.  In  regard  to 
possible  corrosion  from  ammonium  chloride, 
he  thought  too  much  was  generally  made  of  this 
factor  and  he  could  not  agree  that  any  corrosion 
at  all  would  occur.  At  the  high  temperature 
occurring  here  ammonium  chloride  would  not 
exist  at  all  as  such,  and  its  free  radicals  would 
not  combine  untU  the  temperature  fell  to  some- 
what under  100°  C.  The  free  hydrochloric  acid 
could  not  corrode  the  iron,  as  the  crude  gas  was 
dry  until  the  temperature  fell  and  the  water  dew 
point  was  between  60°  C.  and  75°  C.  Once  formed 
and  dissolved  the  chloride  was  always  present 
in  excess  of  ammonia,  and  as  there  was  no  question 
of  dissociation,  there  was  no  evidence  of  internal 
chloride  corrosion  in  the  plant  after  fuUy  four 
years'  continuous  working.  There  would  be  no 
greater  danger  of  pitching  up  than  there  was  with 
other  collecting  mains  worlung  under  all  tar  con- 
ditions, and  the  problem  was  not  to  keep  the  main 
at  the  requisite  high  temperature,  but  rather  to 
bring  the  temperature  down.  The  use  of  steam 
in  the  collecting  main  would  certainly  increase  the 
amount  of  condensate  ultimately  produced,  but 
this  condensate  was  not  a  noxious  product  such 
as  was  produced  from  ammonia  stills.  He  did  not 
say  that  the  benzol  was  equally  divided  between 
gas  and  tar  and  thought  the  proportion  stated  by 
-Mr.  Robertson  was  about  correct.  With  direct 
recovery  practice,  however,  no  benzol,  etc.,  occurred 
in  the  tar.  He  understood  that  if  proper  care 
were  taken  in  the  working  of  the  Cava  process 
no  increase  of  free  carbon  occurred.  The  washing 
of  the  gas  to  free  it  partly  from  naphthalene  as 
carried  out  in  gas  works  was  done  solely  to  reduce 
the  tendency  to  choking  in  the  distribxition 
system,  and  simple  washing  was  cheaper  than 
combined  washing  and  distillation  of  the  absorbing 
oil. 


Meeiinfj  held  at  Glasgoiv  on  Tuesday,  23rd  February. 
1915. 


MR.  ROBEBT  HAMILTON  IN  THE  CHAIE. 


MOLASSES  AS  A  SOURCE  OF  AXCOHOL  FOR 
THE  PRODUCTION  OF  POWER. 

BY    T.    H.    P.    HERIOT. 

The  suitability  of  alcohol  for  generating  power 
in  the  internal  combustion  engine  has  been  sufli- 
ciently  estabUshed  by  exact  tests  and  by  practical 
experience  of  alcohol  motors  for  general  purposes. 
The  conclusion  thus  drawn  is  that,  although  the 
calorific  value  of  alcohol  is  httle  more  than  halt 
that  of  petrol,  the  efficiency  per  b.h.p.  is  from  28  % 
to  31%  compared  with  from  16%  to  20%  for 
petrol.  This  higher  efficiency  of  alcohol  is  due  to 
several  factors,  namely  : — The  volume  of  air 
required  for  complete  combustion  is  about  one- 
third  of  that  reqmred  by  petrol,  thus  reducing  the 
waste  of  heat  in  the  exhaust.  This  smaller  dilution 
with  air  ensures  more  perfect  admixture  before  the 
explosion,  and,  consequently,  favours  complete 
combustion.  The  mixture  can  be  subjected  to  a 
pressure  of  200  lb.  per  sq.  inch  in  the  cylinder 
without  spontaneous  ignition  ;  the  safety  limit, 
for  petrol  is  SO  lb.  Mixtures  of  alcohol  vapour 
and  air,  containing  from  4  to  13-6%  alcohol,  are 
all  explosive,  whereas  the  explosive  range  of  petrol 
is  from  2  to  5  %,  thus  reqxiiring  more  exact  adjust- 
ment of  petrol  and  air  in  the  cylinder.  The 
exhaust  from  the  alcohol  engine  is  smokeless  and 
nearly  odourless,  and  the  products  of  combustion 
do  not  clog  the  cylinder  valves. 

In  view  of  the  rapid  development  of  the  internal 
combustion  engine,  and  the  increasing  cost  of  petrol. 


which  may  be  expected  to  rise  considerably  as  the 
limited  suppUes  become  partially  exhausted,  it  is 
reasonable  to  regard  alcohol  as  the  fuel  of  the 
future,  and  to  inquire  whether  it  might  not 
compete  successfully  with  petrol  to-day  if  produced 
from  the  cheapest  raw  material,  and  freed  from 
existing  taxes  which  artificially  increase  its  cost 
far  beyond  the  actual  cost  of  production. 

The  raw  materials  now  available  are  starch, 
cellulose,  and  sugar.  In  the  case  of  starch,  the 
cost  of  alcohol  includes  that  of  raising  the  crop, 
harvesting,  and  transport  to  the  distillery  before 
the  conversion  of  starch  into  alcohol  commences 
In  the  production  of  alcohol  from  sugar,  however, 
the  by-product  of  an  existing  industry  is  avail- 
able, namely,  molasses.  The  cost  of  raising, 
harvesting,  and  transporting  the  cane  or  beet 
crop  is  rightly  charged  to  the  sugar.  This  com- 
parison between  starch  and  molasses  is  weD 
illustrated  by  Peck,  of  Hawaii.  "  If  the  21  miUion 
gallons  of  molasses  produced  in  these  islands  in 
1913  had  all  been  converted  into  alcohol,  over 
9  million  gallons  of  90%  alcohol  would  have  been 
produced.  A  bushel  of  corn  yields  2-8  gallons  of 
90%  alcohol,  and  an  average  yield  of  corn  is  30 
bu.shels  per  acre.  Therefore,  to  produce  9  million 
gallons  of  alcohol,  3,248,000  bushels  of  corn  would 
be  required,  representing  a  crop  from  108,000 
acres,  an  area  only  5000  acres  less  than  that  from 
which  the  21  million  gallons  of  molasses  were 
derived  together  with  the  main  crop  of  500,000 
tons  of  sugar  shipped."  Similarly,  a  bushel  of 
potatoes  yields  0-73  gallon  alcohol  and  an  average 
crop  gives  205  bushels  per  acre.  Thus,  9  million 
gallons  of  alcohol  would  require  a  crop  from  60,000 
acres,  or  53  %  of  the  acreage  required  in  Hawaii  to 
produce  the  same  quantity  of  alcohol  plus  50,000 
tons  of  .sugar. 

Another  point  in  favour  of  molasses  is  that  it 
has  only  to  be  diluted  in  order  that  fermentation 
may  commence.  In  tropical  distUleries  adjoining 
the  sugar  factories,  the  air-borne  yeast  is  sufficient 
to  cause  vigorous  fermentation  within  a  few  hours 
after  cUlution  or,  as  it  is  called,  "  setting  up  the 
wash." 

The  manufacture  of  alcohol  from  molasses  is 
a  long  established  industry,  and  in  many  countries 
a  distillery  forms  an  adjunct  to  the  sugar  factory 
and  is  worked  under  the  same  management. 
Hitherto,  the  manufacture  of  rum  has  been  the 
object  in  view,  although  methylated  spirit  is 
produced  in  some  countries.  But,  owing  to  the 
small  demand  for  rvim  and  the  cost  of  freight  and 
containing  vessels,  other  methods  of  utiUsing 
molasses  have  been  adopted  and  are  referred  to 
below.  In  some  countries,  molasses  is  literally  a 
waste  product,  and  the  problem  is  how  to  get  rid 
of  it.  The  erection  of  large  distilleries  in  sugar 
growing  centres  might  solve  this  problem  if  there 
were  a  steady  market  for  alcohol  as  fuel  and 
cheaper  means  of  transport  than  those  now 
employed. 

Cane  molasses. 

The  possible  production  of  alcohol  from  this 
source  may  be  calculated  from  the  statistics  and 
analyses  given  in  Tables  I.,  II.,  and  III. 

Table  I. 
The    ivorld's   production    of   sugar. 


1909-10. 

1910-11. 

1911-12. 

1912-13.       1913-14. 

Cane 
Beet 

tons. 
8,349,000 
6,587,000 

tons. 
8,354,000 
8,560,000 

tons. 
9,067,000 
6,820,000 

tons. 
9,177,000 
8,966,000 

tons. 
9,905,000 
9,128,000 

Total 

14,936,000 

16,914,000    15,887,000 

18,143,000 

19,033,000 

Average  for  cane  =  9  ratllion  tons.     Average  for  beet= 8  million  tons» 
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Table  I.  shows  the  production  of  cane  and  beet 
sugax-s  for  the  yeai-s  190U  to  1913.  The  average 
annual  prt)ductioii  for  these  years  was  very 
nearly  17  inilliun  tons,  o3%  of  wliich  was  cane 
sugar. 

Table  II. 

ProdvicUon  of  cane  molasses. 


MiUion  gaUoiu. 

Per  cent,  on 
sugar  made. 

16 
62 
90 

19-5 
25-4 
27-3 
24-4 
22-0 

Average 

— 

23-7 

Table  II.  ^ives  the  production  of  cane  molasses 
in  a  few  typ:cal  countries,  also  the  percentage  by 
weight  of  molasses  on  commercial  sugar  produced. 
Tills  percentage  varies  with  the  purity  of  the 
raw  juice,  which,  in  turn,  is  influenced  by  cUmate, 
soil,  and  variety  of  cane  cultivated.  Excluding 
some  higher  percentages  due  to  antiquated  pro- 
cesses or  inferior  machinery,  the  above  figures 
average  23-7%  of  molasses  on  weight  of  sugar. 
The  world's  production  of  9  milhon  tons  of  cane 
sugar  includes  2i  million  tons  of  Indian  "  gur  " 
from  which  no  molasses  is  separated,  but  which 
represents  the  total  solid  matter  of  the  juice  after 
evaporation  of  the  water.  This  native  sugar  is 
partly  consumed  as  such,  or  partly  refined  by  the 
consumer.  Only  a  few  modern  factories  and 
refineries  exist  where  this  crude  product  is  worked 
up  into  white  sugar  yielding  molasses.  Of  the 
molasses  thus  produced,  about  5%  is  converted 
into  alcohol,  another  10%  is  consumed  in  the 
raw  state,  and  the  remainder  is  used  for  mixing 
with  tobacco. 

As  there  is  little  prospect  of  modernising  the 
sugar  industry  of  India,  her  contribution  of  molasses 
is  too  uncertain  to  reckon  upon  in  calculating 
the  possible  production  of  alcohol.  Deducting 
India's  contribution  of  sugar,  there  remains  6J 
million  tons  of  cane  sugar  yielding  23-7  %  by  weight 
of  molasses,  or  li  million  tons  of  cane  molasses. 

The  composition  of  molasses  varies  with  the 
purity  of  the  juice  extracted  from  the  cane  ;  the 
following  limits  for  each  constituent  are  given  by 
Deerr  in  his  treatise  on  "  Cane  Sugar  "  :  water, 
1.5  to  2.5%  ;  sucrose,  25  to  40%  ;  reducing  sugars, 
5  to  30%  ;  ash,  7  to  15%  ;  gums,  3  to  5%  ;  other 
organic  non-sugars,  10  to  20%.  The  value  of 
molasses  to  the  distiller  depends  solely  on  the 
contained  sugars,  and  these  percentages  are  given 
in  Table  III. 

Table  III. 

Composition  of  cane  malaases. 


Sucrose.          ^f  "^'"8     1     Xi-^" 
sugar.           (dextrose). 

Hawaii  (25  factories)  . 
Java  (70  factories)  . . 

Cuba  (1914  crop) 

I>4iUisiana   

Mexico 

% 
36-0 
33-2 
33-4 
27-0 
39-2 
380 

% 
14-0 
23-6 
18-1 
29-0 
16-8 
300 

% 
52-0 
58-5 
.53-3 
67-4 
58-0 

Demerara 

67-0 

Average 

— 

—                    57-7 

Sucrose,  although  not  directly  fermentable,  is 
rapidly  inverted  by  the  invertase  of  yeast  with 
formation  of  fermentable  sugars.     Column  3  of  the 


Table  gives  the  total  sugars  expressed  as  glucose, 
and  the  average  is  57-7%.  On  l\  million  tons  of 
cane  molasses,  this  represents  8(55,500  tons  of  glu- 
cose  (dextro.se). 

Theoretically,  glucose  yields  51-1%  by  weight 
of  alcohol.  The  lower  yields  obtained  in  modem 
distilleries  are  due  to  the  following  causes  :  In- 
complete fermentation  of  the  sugar  present  owing 
to  lack  of  nutrition  of  the  yeast  cells  ;  bacterial 
infection  causing  decomposition  of  sugar  without 
formation  of  alcohol,  or  producing  toxic  acid 
substances  which  retard  or  prevent  the  develop- 
ment of  the  yeast ;  insullicient  aeration  during 
fermentation  ;  the  presence  of  unfermentable 
reducing  substances  in  molasses  which  are  reckoned 
as  fermentable  sugar  by  the  usual  methods  of 
analysis  ;    losses  of  alcohol  during  distillation. 

The  investigations  of  Deerr  and  Peck  proved 
that  83%  of  the  total  sugars  present  in  molasses 
can  be  converted  into  alcohol.  PYom  5  to  f)°o  i* 
consumed  in  the  formation  of  glycerol  and  other 
by-products  of  fermentation,  and  about  6% 
apparent  loss  is  due  to  unfermentable  substances 
reckoned  as  sugar. 

The  possible  production  of  alcohol  from  cane 
molasses  is,  therefore,  83%  of  865,500  tons  = 
718,365  tons  glucose,  yielding  51-1%  alcohol,  or 
367,000  tons. 

Beet  molasses. 

The  average  yield  of  commercial  sugar  %  on 
roots  was  15-38  in  ten  European  countries  during 
the  5  years  ending  1911.  The  highest  yield  was 
16-32%  in  Germany,  and  the  lowest  13-18%  in 
France.  The  yield  of  molasses  varies  from  3  to 
4  %  on  the  weight  of  roots.  Taking  the  lower  figure, 
there  would  be  obtained  19-5  tons  of  molasses  per 
100  tons  of  commercial  beet  sugar.  This  ratio  has 
been  much  reduced  by  various  methods  of  ex- 
tracting the  uncrystallisable  sugar  from  molasses  ; 
thus,  a  modern  (German  factory  extracted  16-6% 
commercial  sugar  and  obtained  only  1'33%  of 
molasses,  or  8%  molasses  on  weight  of  sugar. 
But,  when  molasses  is  to  be  converted  into  alcohol, 
such  further  treatment  is  not  profitable  and  the 
above  ratio  of  19-5  may  therefore  be  adopted. 

Beet  molasses  contains  from  48  to  53  %  sucrose, 
10  to  12%  ash,  18  to  20%  organic  non-sugars, 
and  about  20%  water.  As  this  forms  a  veiy 
viscid  material,  it  is  usually  diluted  somewhat 
before  leaving  the  factory.  The  theoretical  yield 
of  alcohol  is  53-8%  of  the  contained  sucrose,  and 
the  practical  yield  may  be  put  down  at  83  °o  ol 
this,  as  in  the  case  of  cane  molasses. 

The  possible  production  of  alcohol  from  beet 
molasses  is,  therefore,  as  follows :  8  million  tons  of 
beet  sugar  yielding  19-5%  or  1-56  million  tons  of 
molasses,  containing  50%  or  780,000  tons  of 
sucrose:  83%  of  this  is  647,000  tons  yieldmg 
53-8%,  or  348,000  tons  absolute  alcohol.  Total 
possible  production  from  cane  and  beet  molasses 
=  715,000  tons,  or  200  nullion  gallons. 

This  estimate  is  considerably  lower  than  that 
which  appeared  in  the  "  Fuel  Supplement  "  to 
"  The  Times  "  of  December  1st,  1913,  from  which 
the  following  extract  is  taken.  "  On  the  assump- 
tion that  18  million  tons  of  sugar  are  produced 
annually,  half  being  cane  and  half  beet,  and  that 
for  every  100  tons  of  cane  sugar,  30  tons  of  molasses 
containing  50%  sugars  are  produced,  this  repre- 
sents 2i  million  tons  of  cane  molasses  availaljle 
for  fermentation.  Assuming  90  %  of  the  theoreti- 
cal yield  of  alcohol  to  be  obtained  in  practice, 
this  would  yield  650,000  tons  of  absolute  alcohol. 
In  the  case  of  beet,  it  is  assumed  that  for  every 
100  tons  of  beet  sugar,  17-4  tons  of  molasses,  con- 
taining 50%  sucrose,  are  produced.  This  repre- 
sents 1,566,000  tons  of  beet  molasses  capable  of 
yielding  350,000  tons  of  absolute  alcohol.  Total 
from  cane  and  beet  molasses  is  one  million  tons." 
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The  production  of  cane  molasses  appears  to  be 
•over-estLmated  by  assuming  that  the  sugar 
produced  in  India  yields  the  normal  proportion  of 
molasses.  Further,  the  assumption  of  90  %  of  the 
theoretical  yield  of  alcohol  appears  excessive. 

Actual  production  of  alcohol  from  molasses. 

In  the  article  just  referred  to,  it  is  further 
estimated  that  the  equivalent  of  52,000  tons  of 
absolute  alcohol  is  annually  produced  in  the  form 
of  rum  fi'om  cane  molasses.  Deerr  estimates  this 
production  at  not  less  than  20  miUion  gallons  of 
spirit,  containing  75%  alcohol.  This  corresponds 
closely  with  the  above  estimate.  The  actual  pro- 
duction of  alcohol  from  cane  molasses  is,  therefore, 
14  °o  of  the  possible  production,  based  on  the 
dita  given  above. 

Statistics  relating  to  the  production  of  alcohol 
from  molasses  alone  are  scanty,  but  the  following 
few  examples  are  of  interest.  In  1905,  the  United 
States  of  America  produced  runi  equivalent  to 
896,000  gallons  of  absolute  alcohol,  and  other 
spirits  equivalent  to  6  million  gallons  of  absolute 
alcohol  from  molasses,  probably  both  cane  and 
beet.  The  total  production  from  grain,  molasses, 
and  other  materials  was  74  million  gallons,  so  that 
the  molasses-alcohol  represented  93 °o  of  the 
total.  In  1902,  Peru  produced  2  miUion  gallons 
of  alcohol  from  cane  molasses  only,  and  exported 
600,000  gallons.  In  Mexico,  the  annual  production 
from  cane  molasses  is  about  22  niilhon  gallons. 
In  1904,  France  produced  13-8  mUlion  gallons 
from  beet  molasses  out  of  a  total  production  of 
49-6  million  gallons,  or  27-8%  from  molasses.  In 
the  same  year  Germany  produced  2-45  million 
gallons  of  95%  alcohol  from  beet  molasses  out  of 
a  total  production  of  101-8  million  gallons,  or 
2-4%  from  beet  molasses. 

Molasses  compared  with  other  raw  materials. 

The  practical  yield  of  alcohol  from  different  raw 
materials,  and  the  approximate  cost  of  each  per 
gallon  of  90  %  alcohol  produced  from  it,  is  shown 
in  Table  IV. 

Table  IV. 
Practical  yield  of  alcohol  from  different  raw  materials. 


Gallons 
absolute 
alcohol 
produced 
per  ton. 


Percentage 

of  theoretical 

yield. 


Cane  molasses  (57-7% 

total  sugars)    

Beet    molasses    (50% 

sucrose)  

Potato  (20%  starch).. 
Beetroot  (15-4% 

sucrose)  

Maize  (G0%  starch  and 

sugar) +  8%  malt  . . 
Eice  (75%  starch)  .. 

Wood  sawdust 

Nipa^)alm  sap    (14 — 

16%  sucrose) |S-6%byvoL 


63 
30 


20 


84 
80  to  90 
28  to  45 


83 


83 
77 


87 
87 


74 


Cost  of  raw 

material 

per  gallon 

90%  alcohol. 


Kil  to  8d. 

NU  to  8d. 
7}d. 

1/1 

ll*d. 

6d. 


The  yield  from  molasses  of  the  above  composition 
and  of   1-47   density  may  also  be  expressed  by 
volume,  as  follows  : — 
1  gallon  of  absolute  alcohol  is  obtained  from  2-2 

gallons   cane   molasses,  or    2-5    gallons  of   beet 

molasses  ; 
1    gallon   of    90%    alcohol    is    obtained    from   2 

gaUons   cane  molasses,   or  2-3   gallons  of   beet 

molasses. 

The  value  of  molasses  varies  from  njl,  when  it  is 
thrown  away,  up  to  a  maximum  of  about  4d.  per 
gallon,  so  that  at  this  highest  value,  the  cost  of 
molasses  per  gallon  of  alcohol  obtained  woiUd  be  8d. 


Beet  molasses  has  about  the  same  value  as  cane 
molasses  per  gallon  of  alcohol  obtained  therefrom. 
The  variable  value  of  cane  molasses  may  be  illus- 
trated in  the  case  of  Cuba.  Frinsen-Geerligs  states 
that  by  far  the  greater  part  of  Cuban  molasses  is 
sold  to  the  ^Tiisky  Trust  of  the  United  States, 
but  some  is  sent  to  Europe,  some  is  distilled  locally, 
and  the  remainder  thrown  away  as  useless.  \\Tien 
sold,  the  price  varies  from  3  to  8  cents  per  gallon, 
according  to  its  percentage  of  sugar.  The  market 
price  of  molasses  further  depends  on  its  value  for 
other  purposes  than  the  production  of  alcohol, 
which  may  be  briefly  mentioned.  When  used  for 
feeding  stock  on  the  sugar  estate,  the  contained 
sugars  are  converted  into  work  and  the  fertihsing 
constituents,  namely,  potash  and  nitrogen,  can  be 
returned  to  the  fields  in  the  form  of  dung,  thus 
utilising  the  molasses  to  the  fullest  extent  with  a 
minimum  of  labour.  Or,  the  molasses  may  be 
sold  for  the  same  purpose,  either  in  the  raw  state 
or  mixed  «-ith  other  materials,  as  in  the  well-known 
cattle  foods  sold  under  the  names  of  "  Molascuit  " 
and  ■'  Molassiue."  The  former  is  a  mixture  of 
molasses  and  finely  divided  cane-fibre ;  in  the 
latter,  dried  moss  is  substituted  for  cane  fibre. 
Both  products  can  be  manufactured  on  the  sugar 
estate  or  in  the  locaUty,  and  the  meal  thus  pro- 
duced can  be  shipped  in  sacks. 

Molasses  is  also  frequently  used  as  fuel  when  the 
supply  of  crushed  cane  from  the  mill  is  insufficient 
to  supply  steam  to  the  sugar  factory.  The  carbo- 
hydrates are  thus  utihsed,  but  the  fertilising  con- 
stituents in  the  residual  ashes  are  either  lost  or 
rendered  unavailable  to  the  plant  by  fusion  in  the 
furnace. 

As  a  fertUiser,  molasses  is  very  troublesome  to 
handle  and  the  carbohydrates  are  lost  by  fermen- 
tation in  the  soil,  which  tends  to  produce  acidity 
and  sourness  when  the  soil  is  deficient  in  lime. 

There  remains  the  possibUity  of  first  converting 
the  sugars  into  alcohol  and  then  utilising  the 
residual  hquid  as  fertiliser,  or  extracting  the  potash 
and  nitrogen  from  it. 

Peck  states  that  the  loss  of  potash  in  molasses 
exported  from  Hawaii  or  run  into  the  sea  amounts 
to  one-third  of  the  total  potash  annually  imported 
to  the  United  States  from  Germany.  That  supply 
being  now  cut  off,  the  recovery  of  potash  from 
molasses  becomes  more  urgent.  A  long  ton  of 
Hawaiian  molasses  contains  89  lb.  potash,  14  lb. 
nitrogen,  and  4  lb.  phosphoric  acid.  These  con- 
stituents were  formerly  valued  locally  at  6,  20,  and 
2  cents  per  pound  respectively,  giving  a  total 
value  of  $8  per  long  ton  of  molasses,  whereas  the 
market  value  was  $6.6.  The  value  of  potash  salts 
has  since  increased  five-fold.  On  burning,  molasses 
yields  a  charred  residue  containing  about  20  "Jo 
potash,  but  the  nitrogen  is  lost.  If  the  molasses 
be  first  fermented  and  distilled,  and  the  residue 
evaporated  and  burnt,  this  evaporation  increases 
the  cost  of  recovering  the  potash.  In  countries 
where  the  sugar  cane  is  irrigated,  the  dilute  dis- 
tillery residue  can  be  discharged  into  the  irrigation 
canals  and  thus  distributed  over  the  fields  without 
labour  or  expense.  But,  in  other  cases,  the  hquid 
must  be  concentrated  as  far  as  possible  to  facihtate 
transport.  Complete  evaporation  of  the  water  is 
difficult,  and,  as  the  sohd  matters  are  hygroscopic, 
a  marketable  article  is  not  easily  obtained.  A 
method  of  treating  the  residue  from  distilleries 
working  with  beet  molasses  is  to  mix  the  highly 
concentrated  liquid  with  superphosphate,  which 
absorbs  it,  forming  a  fairly  dry  product. 

Cost   of  producing   alcohol. 

If  the  potash  and  nitrogen  are  recovered  after 
fermentation  and  production  of  alcohol,  their 
fertilising  value  covers  all  expenses  of  distillation, 
leaving  alcohol  as  a  by-product,  free  of  cost. 
Assuming,  as  we  may,  that  the  future  production 
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of  alcohol  from  molasses  would  be  on  a  larger  scale 
than  in  the  distilleries  now  producing;  rum,  this 
complete  utilisation  of  molasses  would  be  more 
practical)le  than  at  the  present  day.  The  profits 
which  mieht  he  expected  are  indicated  by  the 
following  balance-sheet,  which  is  reproduced  from 
a  paper  on  "  The  cost  of  manufacturing  alcohol 
from  molasses,"  by  Antoni,  of  Hawaii. 

DisliUery  Balance  Sheet. 

D.-iily  expi-nixs.  trcitin«  2000  Ki'lon^i  of  mulasscs — 
Oil  for  Jistjlllll);  S7II  Kail*  uk'uluil  =43i  g-llls. 
„  cvuporatiEiB  SUUU  gull!!,  wuur  =■  200    „ 

635  galls,  at  4  cents  =  $25-10 

4  men  at  $1.50 0.00 

DistilkT  ut  $10 10.00 

41.40 
For  crop  lasting  175  days,  treating  350,000  gallons  of 

molasses   $7,215 

Depreciation  anil  repair  =10%  ^  .jrto/  2  00(1 

Interest  and  taxes  =  10%  )  '"  *    '  "" 

Incidental  exiwuscs   7jj 

10,000 
Denaturing  agent,  15,000  galls,  at  20  cents   3,000 

Total  expenses    $13  000 

Returns^l65,00O  galls.  denature<l  alcohol  of  which  is  used  for : — 
Pliiushing  the  estate        25.000  iialls.  at  10  cents...  $2,500 

Hauling  cane  to  factory  So.ooi)  grills,  at     7-5  cents.  3,750 

Sold  outside  . .         1)0,000  galls,  at  15  cents.  13,500 

$19,750 
175,000  galls,  fertiliser  syrup  at  9  cents 15,750 

ToUl      35,500 

Expenses 13.000 

Profit $22,500 

Taking  as  an  example  a  sugar  plantation  of 
5000  acres,  producing  12,500  tons  of  sugar  and 
350,000  gallons  of  molasses  during  a  crop  season  of 
175  days,  the  di.stillery  has  to  treat  2000  gallons  of 
molasses  per  day,  or  10,000  gallons  of  diluted 
molasses  after  fermentation. 

The  chic^f  item  of  expense  Is  fuel  ;  ))ut  a  modern 
sugar  factory  can  usually  supply  sufficient  steam 
for  distillation  as  well  as  for  sugar  manufacture 
from  the  crushed  cane  leaving  the  mills,  a  fuel 
which  costs  nothing. 

Bvit  it  is  here  assumed  that  oil  fuel  is  used  both 
for  distillation  and  for  the  subsequent  concentration 
of  the  distillery  refuse  to  the  form  of  syrup  which 
can  be  used  as  fertiliser  on  the  estate.  For  dis- 
tillation, not  more  than  half  a  gallon  of  oil  is 
required  to  produce  1  gallon  of  strong  alcohol, 
while  for  evaporation  by  multiple  effect,  200 
gallons  of  oil  is  required  to  evaporate  8000  gallons 
of  wat«r  from  the  distillery  residue,  leaving  1000 
gallons  of  fertilising  syrup. 

The  total  working  expenses  for  the  crop  are 
$13,000,  while  the  fertilising  syrup  is  valued  at 
$15,750,  showing  a  profit  of  $2,750  on  this  item 
alone.  Of  the  denattued  alcohol  produced,  a 
portion  is  u.sed  for  producing  power  for  ploughing 
and  for  hauling  canes  to  the  factory,  the  remainder 
being  sold  at  15  cents  per  gallon.  Alcohol  motors 
of  35  H.P.  are  sold  in  Ilonohdu  for  .$4500  and 
require  13-5  oz.  alcohol  per  ll.I'.-hour.  A  40  H.P. 
locomotive,  burning  oil  fuel,  consumes  30  oz.  oil  per 
ll.P.-hour.  Thus,  1  gallon  of  alcohol  in  the  motor 
docs  as  much  work  as  2  gallons  of  oil  in  the 
locomotive,  making  ah'ohol  worth  twice  as  much 
as  oil,  or  7-5  cents  per  gallon.  On  this  Ijasis, 
50,000  gallons  of  alcohol  would  be  required  to  haul 
100.000  tons  of  canes  to  the  factory.  Motor- 
driven  7)loughs  consume  5  gallons  of  petrol  per 
acre,  and,  if  the  whole  estate  be  ploughed  once  a 
year,  this  will  consume  25,000  gallons  of  petrol. 
Alcohol  substituted  for  petrol  is  worth  10  cents 
per  gallon. 

If  the  factory  had  sold  its  mola-sses  at  the  average 
market  price  of  $6  per  ton,  it  would  have  received 


$12,000.  The  apparent  value  of  the  molasses  is 
therefore  $11.25  per  ton,  or  6-4  cents  per  gallon. 

Another  Hawaiian  authority.  Peck,  shows  how 
the  profits  of  the  distillery  vary  according  to  the 
following  conditions. 

Case  1.  The  sugar  factory  ha.s  sufHcient  fuel 
or  crushed  lane  to  supply  steam  for  distillation 
and  for  recovery  of  potash  and  nitrogen  from  tho 
residue.  Tho  profit  per  ton  of  mola.sses  will  then 
be  $15.7,  and  the  molasses  is  worth  9.4  cents  per 
gallon. 

Case  2.  Tho  sugar  factory  has  no  surplus  steam, 
so  that  di.stillation  is  done  by  oil  fuel,  and  the 
distillery  residue  is  discharged  into  the  irrigation 
canals  without  further  treatment.  This  shows  a 
profit  of  $15  per  ton  of  molasses,  or  9  cents  per 
gallon. 

Case  3.  Oil  fuel  must  be  used  for  distillation 
and  also  for  concentration  of  the  residue.  This 
shows  a  profit  of  $13  per  ton  of  molasses,  or  8  cents 
per  gallon. 

In  all  three  cases,  the  whole  of  the  alcohol  is 
sold  at  25  cents  per  gallon,  and  consequently  shows 
a  higher  profit  than  in  the  estimate  previously 
quoted.  But,  viewed  from  another  standpoint, 
the  alcohol  could  be  sold  at  the  distillery  at  9,  10, 
and  13  cents  per  gallon  under  the  conditions  1,  2, 
and  3  respectively,  in  order  to  realise  the  normal 
value  of  $0  per  ton  of  molasses  treated. 

Such  estimates  must  necessarily  be  based  on 
local  market  values  and  conditions,  but  are  of 
sufficient  general  interest  to  be  mentioned.  Most 
of  the  distilleries  attached  to  cane  sugar  factories 
are  only  equipped  for  producing  alcohol,  and  are 
generally  on  too  small  a  scale  to  permit  of  the 
economic  recovery  of  pota-sh  and  nitrogen  from 
!  the  residue.  This  is  therefore  discharged  into  the 
nearest  stream. 

The  cost  of  producing  rum  in  Demerara  may 
serve  as  an  illustration,  and  the  process  of  manu- 
facture may  first  be  briefly  de.scribed.  The 
mola.sses  is  diluted  with  water  to  a  density  of  100, 
the  "  wash  "  is  acidified  by  the  addition  of  1  gallon 
sulphuric  acid  per  1000  gallons,  in  order  to  prevent 
bacterial  growth  which  may  interfere  with  the 
alcoholic  fermentation.  Nitrogenous  food  for  the 
yeast  is  also  added  in  the  form  of  10  lb.  of  ammon- 
ium sulphate  per  1000  gallons,  in  order  to  accel- 
erate the  fermentation,  wliich  is  complete  in  from 
2  to  3  days.  The  density  then  falls  to  about  1010, 
and  this  fall  or  attenuation  is  a  measure  of  the 
alcohol  produced.  JMultiplying  the  initial  and  final 
densities  by  1000,  every  5  degrees  of  attenuation 
indicate  the  formation  of  lOO  gallons  of  proof  spirit 
per  100  gallons  of  wash.  For  distillation,  continuous 
stills  are  largely  used,  but  vat  or  "  pot  "  stills 
produce  a  more  palatable  rum  owing  to  less  perfect 
rectification.  The  working  expenses  are  very 
small.  Two  men  are  required  for  setting  up  the 
wash  in  the  fermenting  vats,  and  two  boys  are 
sufficient  to  operate  the  still.  No  expert  distiller 
is  necessary,  but  the  work  is  under  the  supervisioi» 
of  the  chemist  in  the  sugar  factory,  who  records  the 
quantity  of  sugars  in  the  molasses  used,  and  thus 
has  a  control  on  the  yield  of  alcohol  obtained. 
The  alcohol  from  tho  still  is  coloured  by  tho 
addition  of  caramel,  prepared  on  the  spot  by 
burning  molasses  or  low-grade  sugar,  and  then  ha.s 
an  apparent  strength  of  40  overproot.  The 
heaviest  expenses  are  incurred  after  the  alcohol 
has  been  produced,  namely,  for  puncheons  to 
contain  it,  and  for  freight  abroad. 

Actual  figures  for  a  Demerara  distillery  show 
that  the  total  cost  of  rum,  landed  in  England,  is 
$24  per  100  gallons,  or  Is.  per  gallon.  Of  this 
total,  the  cost  of  puncheons,  freight,  and  commis- 
sion amounts  to  .$19,  while  the  working  expenses, 
including  labour,  coal,  and  acid,  amount  to  ordy 
$5  per  100  gallons,  or  2i[d.  per  gallon  of  rum,  equal 
to  nearly  3d.  per  gallon  of  90%  alcohol. 
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According  to  different  authorities,  the  cost  of 
manufacturing  95  %  alcohol,  without  recovering 
potash  and  nitrogen,  and  excludiug  the  cost  of 
molasses  itself,  is  stated  as  follows : — 8  cents  per 
gallon  in  the  U.S.A.,  5  cents  in  Demerara  (exclusive 
of  fuel),  10.2  cents  in  Hawaii,  and  10  cents  in  Cuba. 
The  actual  working  expenses  therefore  approximate 
to  5d.  per  gallon. 

Transport  by  tank  steamers  would  materially 
reduce  the  cost  of  alcohol  imported  from  abroad, 
and  tank  transport  from  the  distillery  to  the  port 
of  shipment  would  not  present  any  great  difficulty. 

The  transport  of  molasses  for  subsequent  con- 
version into  alcohol,  does  not  seem  to  offer  a  more 
satisfactory  solution  of  the  problem,  but,  with 
this  object  in  view,  a  process  for  producing 
soUdified  molasses  for  transport  has  been  suggested 
by  Prinsen-Geerligs. 

There  is  httle  doubt  that  alcohol  could  be  sub- 
stituted for  petrol  and  coal  in  most  sugar  producing 
countries,  and  Germany  has  shown  what  can  be 
done  in  fostering  the  production  of  potato  spirit. 
In  1903  potato  spirit  was  there  retailed  at  7d.  per 
gallon,  and  motors  specially  designed  for  alcohol 
fuel  were  put  on  the  market.  Brachvogel  mentions 
that  one  firm  in  BerUn  had  contracts  for  supplying 
over  a  thousand  of  these  motors  wliich  were  to  be 
used  for  the  following  purposes  :  Agricultural 
operations,  544 ;  pumping  plants,  88  ;  creameries, 
63  ;  electric  Ught  plants,  52  ;  woodworking 
machinery,  45  ;  flour  mills,  40  ;  bakeries,  33  ; 
motor  trucks,  30  ;  boats,  30.  The  rest  were 
required  for  general  power  purposes. 

In  1904,  the  retail  price  rose  to  Is.  3d.  per 
gallon,  owing  to  the  failure  of  the  potato  crop,  so 
that  petrol  then  became  the  cheaper  fuel  in  spite 
of  the  import  tax. 

As  regards  this  country,  the  production  of 
alcohol  from  beet  molasses  should  contribute 
towards  the  success  of  our  struggling  beet  sugar 
industry.  Or,  the  beetroot  might  be  cultivated 
solely  for  producing  alcohol,  as  has  been  done  so 
successfully  in  France. 


Meeting  held  at  Edinburgh  on  Tuesday,  December 
8th,  1914. 


PROF.    G.    G.    HENDERSON    IX    THE    CHAIR. 


DISCUSSION  ON  THE  BEABINCr  OP  THE 
PRESENT  WAR  CRISIS  ON  THE  CHEMICAL 
INDUSTRIES  OF  THE  EAST  OF  SCOTLAND. 

Professor  Hendersom  said  that  the  reasons  for 
the  German  supremacy  in  the  chemical  industry  were 
pretty  obvious.  As  business  men  they  had  shown 
themselves  remarkably  acute,  remarkalily  enter- 
prising, and  thoroughly  unscrupulous  ;  but,  putting 
aMde  the  business  aspect  altogether,  on  the  purely 
scientific  side  they  had  shown  the  utmost  enter- 
prise in  following  closely  the  results  of  all  scientific 
work,  and  in  attracting  to  themselves  the  best 
possible  scientific  advice.  They  had  .shown  great 
courage  in  spending  enormous  sums  of  money 
in  acquiring  knowledge  by  means  of  experiment, 
and  there  was  no  gainsaying  that  the  great  success 
which  they  had  attained  had  been  thoroughly 
well  deserved.  Endeavouring  to  explain  the  back- 
wardness of  our  manufacturers  in  this  matter,  he  said 
that  one  undoubted  reason  was  the  general  attitude 
of  indifference,  even  of  opposition,  which  this 
country  showed  towards  scientific  work — an 
attitude,  however,  which  he  was  glad  to  think 
was  gradually  changing.  Then,  agam,  there  was 
no  question  but  that  manufacturers  in  this  country 
were  under  a  decided  handicap  from  the  point 
of  view  of  fiscal  matters.  He  emphasised  the  groat 
need  of  systematic  experimental  work,  and  said 


that  if  oiu-  manufacturers  had  not  been  so  successful 
as  their  rivals  it  was  because  they  had  not  to  the 
same  extent  made  use  of  the  scientific  resources 
in  the  shape  of  men  and  material  which  lay  to  their 
liands.  He  thought  there  was  a  great  opportunity, 
not  only  to  capture  trade,  Ijut,  what  was  more  im- 
portant, to  retain  it,  and  he  was  perfectly  certain 
that  if  our  manufacturers  ^\oidd  only  allow  their 
powers  of  initiative,  courage,  and  enterprise  full 
scope  they  would  see  their  industry  develop 
rapidlv,  successfully,  and  profitaljly. 

Principal  A.  P.  "Laurie  said  that  during  last 
autumn  the  Board  of  Trade  had  appointed  a 
Committee  representative  of  maiuifacturers  and 
men  of  science,  with  Lord  Haldano  as  chairman. 
That  Committee  had  separated  into  sub-com- 
mittees to  deal  with  different  branches  of  the 
chemical  trade,  and  Lord  Moulton  had  undertaken 
the  chairmanship  of  all  the  sub-committees.  An 
immense  amount  of  information  had  already  been 
collected.  One  curious  point  that  struck  the  mem- 
bers of  the  Committee  was  how  seldom  the  manu- 
facturers and  the  consumers  were  in  touch.  A  manu- 
facturer might  send  his  samples  to  the  broker,  but. 
did  not  get  any  business  ;  but  he  did  not  know  why 
he  was  not  getting  the  business,  and  in  many  cases 
he  was  quite  ignorant  of  the  reason  and  therefore 
had  never  tried  to  improve  his  methods.  One  of  the 
results  of  the  inquiry  had  been  to  bring  together 
the  manufacturer  and  consumer,  to  their  mutual 
advantage.  The  principal  department  he  {tlie 
speaker)  had  looked  into  was  that  of  the  manu- 
facture of  paints  and  colours.  There  were  very 
few  cases  among  those  he  had  inquired  into  of  a 
chemical,  a  colour  product,  or  a  pigment,  which 
was  being  made  both  in  Germany  and  in  England,  in 
which  the  Crerman  product  v\  as  not  better  than  that 
made  in  this  country.  In  many  cases  the  English 
manufacturer  was  not  aware  of  this  until  he  had 
compared  his  own  sample  with  the  German 
product.  Many  English  manufacturers  had  been 
content  to  have  the  second-class  trade.  There 
was  also  the  question  of  improper  packing ;  for 
instance,  a  manufacturer  of  a  crystalline  product 
does  not  dry  the  crystals,  and  then  drives  iron 
nails  into  them,  with  the  consequence  that  the 
consignment  is  fuU  of  rust. 

The  Committee  had  also  inquired  into  the 
question  of  the  shortage  of  .supplies  ;  for  example 
it  had  Ijeen  found  that  there  was  a  shortage  of 
ultramarine  and  lithopone  ;  manufacturers"  had 
then  been  approached,  and  had  arranged  to  increase 
their  output  to  meet  the  shortage.  In  other  words, 
the  inquiry  had  already  done  a  great  deal  to 
meet  the  practical  needs  of  the  situation.  He 
thought  that  in  the  past  the  manufacturer  had  been 
too  narrow  in  his  outlook  ;  he  had  guarded 
jealously  his  little  trade  secrets,  and  had  been 
afraid  lio  ask  for  information  for  fear  of  giving 
something  away,  and  thus  had  not  developed  his 
business  as  he  ought  to  have  done.  Again, 
there  were  a  great  many  barytes  mines  in  England 
and  Ireland.  These  mines  were  visited  and  their 
working  conditions  examined.  There  were  in  this 
country  very  large  mineral  resources  which  had  never 
been  submitted  to  proper  scientific  exanunation. 
There  should  be  a  proper  survey  of  these  districts 
where  all  old  mines  and  existing  mines  were  ex- 
amined and  a  careful  study  of  the  deposits  made. 
The  mining  valleys  ought  to  be  opened  up  by  light 
railways.  The  big  railways  hesitated  to  do  that 
because  they  had  not  the  facts  before  them. 
Another  and  still  bigger  question  was  that  of  rail- 
v.ay  rates.  For  example,  it  was  i)o.ssible  to  carry 
barytes  from  Germany  to  the  docks  in  London 
for  6s.  a  ton.  As  long  as  that  condition  of  things 
existed  we  were  at  a  great  disadvantage.  Again, 
it  was  admitted  that  German  barytes  was  better 
ground  than  English.  Yet  an  extensive  literature 
on  barytes  and  barytes  mining  had  been  published 
bv  Germans,  showing  exactlv  how  German  barvtes 
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■was  ground.  They  had  not  found  a  baryt«s  miner 
in  England  wlio  owned  a  niicroscopp.  The  Com- 
mittee liad  eoUected  numerous  samples  of  barytes 
at  diffprent  stages  of  grinding,  and  submitted  tliem 
to  rigid  microsoopical  examination.  From  that 
they  hiid  been  able  to  give  manufaiturers  definite 
information  by  whieh  they  could  improve  their 
product.  The  Knglish  manufacturer  did  not 
believe  in  or  use  the  man  of  science.  The  Germans 
had  used  the  man  of  science  in  the  proper  way  in 
the  chenucal  industry.  In  this  country  it  had  not 
been  done  or  only  to  a  very  limited  extent. 

There  wivs  a  great  opportunity  during  the  war 
to  improve  existing  pi-oducts  while  (ierman  com- 
petition had  ceased,  to  scrap  old  plant  and  fit 
out  our  heavy  chemical  works  with  modern  plant. 
and  to  start  the  manufacture  of  new  articles 
never  manufactui-ed  in  this  coimtry  before,  and 
which  Germany  had  lieen  making.  With  pluck 
and  enterprise  those  changes  coidd  be  carried 
out. 

Mr.  D.  B.  DoTT,  speaking  of  the  effect  of  the 
■war  on  medicinal  thenucals.  said  that  stoppage 
of  raw  materials,  limitation  of  markets,  and 
Oovernment  interference,  had  so  far  resulted  in 
less  distvu'bance  of  trade  tiian  was  anticipated. 
Taking  chloroform,  ether,  caffeine,  morphine, 
saliein,  and  strychnine  as  the  principal  products 
of  the  Scottish  factories,  the  mean  rise  in  price  had 
not  been  great.  The  materials  needed  for  making 
these  products  were  not  in  any  case  obtained  from 
Germany,  although  they  had  formerly  supplied  a 
good  deal  of  the  acetone  used  in  preparing  chloro- 
form. The  willow  bark  for  saliein  had  come  mainly 
from  Belgium,  but  saliein  was  not  indispensable. 
The  rise  in  price  of  the  rarer  alkaloids  or  those 
which  were  used  iu  smaller  quantity  had  been  quite 
marked.  That  was  due  to  the  fact  that,  with 
few  exceptions,  such  alkaloiils  as  atropine,  cocaine, 
pilocarpine,  and  veratrine.  had  been  niostly 
imported  from  Germany.  There  was  no  reason 
why  they  should  not  all  be  made  in  this  country. 
In  the  case  of  atropine,  however,  the  requisite 
belladonna  was  chiefly  grown  in  Austria  and 
Germany.  Supplies  of  opium  from  Asia  Jlinor 
had  been  interrupted,  but  supplies  were  obtaina,uIe 
from  Persia.  It  wovdd  be  a  great  advantage  it 
India  were  available  as  a  source  of  opium  for 
preparing  morphine.  JNIost  of  the  opiiuii  produced 
in  that  country  was  un.suitable  for  that  purpose. 
and  the  area  umler  poppy  cultivation  \ia:s  being 
gradually  reduced.  With  proper  attention  given 
to  the  cultivation  of  the  poppy  and  the  curing 
of  the  opium,  there  was  no  apparent  reason  why 
a  drug  equal  to  the  Pei-sian  should  not  be  pro- 
curable. 

It  was  almost  superfluous  to  say  that  the  war  had 
caused  an  increased  demand  for  anaesthetics, 
anti-septics,  antitoxins,  and  surgical  dressings. 
It  would  be  generally  expected  that  some  at  least 
of  the  substances  heretofore  made  exclusively 
in  enemy  countries  would  in  future  be  produced 
in  British  factories,  but  many  details  might  have 
to  be  worked  out  and  special  plant  elaborated. 
Also  a  manufacturer  woidd  not  readily  take  up 
a  new  line  of  business  it  there  were  a  probability 
that  at  the  end  of  the  war  he  would  not  be  in  a 
favourable  position  to  compete.  This  would  be 
best  met  liy  an  import  duty  adjusted  from  time  to 
time  to  meet  the  requirements  of  the  ca.so. 

Mr.  RuTHEUFORD  HiLL  Said  that  the  cost  of 
pure  ethyl  alcohol  was  so  high,  owing  to  the 
restrictions  imposetl  for  revenue  purposes  on  its 
production  and  distribution,  as  to  interfere  with 
chemical  research  and  prevent  the  ilevelopment 
of  chemical  manufactures  in  this  country.  Many 
of  the  existing  restrictions  could  safely  be  lessened 
or  removed,  and  since  pure  methyl  alcohol  was 
really  non-potable,  it  shoxild  be  non-dutial>le  so 
that  it  coidd  be  freely  used  in  the  production  of 


formaldehyde  and  in  many  other  chemical  pro- 
cesses, lie  urged  that  Parliament  should  be 
approached  with  a  view  to  these  suggestions 
receiving  legislative  sanction.  It  had  been  pointed 
out  that  the  security  of  the  national  revenue  of 
this  country  depended  on  the  population  retaining 
their  habit  of  using  alcohol  and  tobacco.  The 
annual  revenue  from  alcohol  being  something 
like  twenty-one  millions  a  year,  it  would  be  very 
difficult  to  get  any  Government  to  give  alcohol 
for  commercial  piu'poses  <luty  free.  Ethyl  alcohol 
itself  ought  to  be  producible  much  cheaper  than 
it  is  just  now.  One  large  maker  recently  stated 
that  he  coidd  produce  pure  alcohol  at  6d.  per 
gallon  it  the  restrictions  ot  the  Kevenue  authorities 
were  reduced.  Cheaper  materials  might  also 
be  used  tor  the  production  ot  alcohol.  Attempts 
liad  been  made  in  this  country  to  use  beetroot 
and  potatoes  for  the  purpose,  but  they  had  not 
succeeded.  If  we  could  get  a  cheap  enough  supply 
of  ethyl  alcohol  it  woidd  bo  possible  to  produce 
our  own  acetone  Ijy  the  oxidation  process,  which 
it  was  impossible  now  to  do  economically.  It 
was  to  be  hoped  that  the  Government  would  be 
much  more  ready  than  hitherto  to  allow  the  use 
of  more  suitable  denaturants  adapted  to  particidar 
products.  The  Government  should  be  ready  to 
subsidise  any  industry  which  could  make  out  a 
good  case. 

^Ir.  J.  F.  Bric:gs  said  that  the  chief  concern  of 
the  paper  industry  in  the  East  of  Scotland  was 
to  keep  the  esparto  trade  intact.  The  Germans 
thoroughly  appreciated  the  fine  quaUties  of  esparto 
papers,  without  having,  so  far,  been  able  to 
establish  theii-  successfid  manufacture  on  any 
appreciable  scale.  The  high  standing  ot  English 
papers  in  Germany  was  illustrated  by  the  wide- 
spread manufacture  of  papers  in  tliat  country 
bearing  fraudulent  English  water-marks.  lu 
attempting  to  capture  German  trade  it  appeared 
imdesirable  to  devote  attention  to  specialities 
which  were  protected  by  favourable  German  natural 
conditions,  such  as  were  assured  them  by  the  fact 
that  they  grew  their  own  wood  and  were  able  to 
select  and  boil  it  in  the  best  way  to  produce  desu'ed 
results.  The  manufacture  ot  the  very  cheap 
"  grease-proof  "  imitation  parchment  papers  came 
under  that  category.  He  saw  no  reason  why  part 
ot  the  trade  in  the"  chemically  treated  parchment 
papers  should  not  be  captured.  As  regarded  filter 
papers,  to  some  extent  they  depended  on  the  use 
of  verv  pure  water,  and  (heir  paper  mills  were 
rather  "badly  otf  generally  in  that  respect.  They 
were  very  hard  hit  in  the  way  ot  dyestuffs,  and 
might  have  to  revert  to  the  old  wood  extracts  and 
mineral  pigments.  Ho  agreed  that  there  was  a 
want  ot  frankness  on  the  part  of  our  industrial 
press.  Too  little  space  in  our  trade  journals  w.as 
devoted  to  the  discussion  ot  technical  and  scientific 
questions  by  genuinely  "  inside  "  contributors. 
Compared  with  the  Germans  our  industrialists  were 
too  inarticulate.  The  difference  between  British 
and  German  industry  was  mainly  one  of  "  outlook." 
Our  manufacturers,  mth  a  few  exceptions,  were 
apt  to  place  themsehes  too  much  in  the  hands 
of  the  practical  man  with  his  past  experience. 
The  spirit  reiiuired  for  the  development  ot  a  large 
Britisb  industry  in  dvestuft's  and  fine  chemicals 
was  that  which  put  the  study  of  first  principles 
before  accumulated  experience. 

Mr.  .Stewakt  said  that  the  hnoleum  and  floor- 
cloth industry  had  been  alTected  l)y  the  war.  more 
especially  in 'regard  to  pigments  made  from  dye- 
stulfs,  soine  of  which  had  bilherto  come  direct  from 
Germany,  while  others  had  been  made  in  this 
country'  from  imported  dyestulTs.  They  used 
especially  a  very  strong  red  for  making  Turkey 
red  carpet  elTects,  and  were  searching  now  for 
substitutes.  Thev  also  used  large  quantities  of 
vegetable  black,  u  hiih  some  years  .ago  they  bought 
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entirely  from  Scotland,  but  it  contained  from  2  J 
to  13%  of  tarry  matter,  so  that  the  black  would 
not  dry,  and  in  certain  goods  remained  soft, 
whereas  the  adjacent  pigments  were  quite  dry. 
A  German  firm  had  offered  them  vegetable  black, 
calcined  free  from  tarry  matter,  at  exactly  the 
same  price.  The  local  manufacturer  said  he  could 
not  produce  such  a  product  unless  at  a  much 
higher  price  than  formerly,  so  they  had  to  get 
then-  supply  from  Germany.  Since  the  war  they 
had  been  able  to  get  it  from  a  source  in  England, 
but  at  an  enhanced  price.  On  the  other  hand, 
they  found  tiiey  could  buy  ultramarine  just  as 
cheaply  and  as  good  in  this  country  as  in  Germany. 
The  only  other  pistment  with  which  they  had 
had  any  trouble  was  Prussian  blue,  which  was  scarce 
owing  to  the  want  of  potash  salts.  The  question 
whether  Prussian  blue  could  be  made  with  soda 
was  a  matter  for  manufacturers.  One  manufacturer 
said  it  would  not  be  so  strong. 

Mr.  T.VTLOCK,  speaking  from  the  laboratory 
glass  apparatus  makers'  point  of  view,  said  that 
British  manufacturers  were  finding  it  exceedingly 
difficult  to  replace  German  and  Austiian  products. 
The  total  amount  of  laboratory  glass  consumed 
was  so  small,  compared  with  the  other  glass 
products  required  just  now,  that  it  wa-s  exceedingly 
difficult  to  induce  manufacturers  to  take  it  up  at 
all.  It  was  hoped  in  a  short  time  to  have  porcelain 
and  glassware  on  the  market  which  woidd  compare 
not  unfavourably  with  the  German  products. 
There  was  one  great  difficulty  in  competing  with 
the  German  firms  owing  to  their  labour  conditions 
which  our  people  would  find  it  impossible  to  touch. 
For  instance,  in  one  case  recently  they  had  found 
that  the  porcelain  was  made  in  tlie  workers' 
houses  in  Germany.  There  were  no  suili  factory 
acts  as  our  works  had  to  labour  under.  \^'ith 
such  conditions,  of  course,  it  was  quite  impossible 
to  compete  in  this  country.  Professor  Hender- 
.son  had  referred  to  the  possil)ility  of  people  buying 
more  readily  goods  of  British  manufacture.  Tliey  did 
not  find  that  to  be  the  case.  The  goods  had  to  be 
cheaper  or  better ;  they  would  certainly  never  be 
bought  purely  because  they  were  British,  and  he  did 
not  altogether  think  that  they  should  be  bought 
for  that  reason.  Perhaps  it  was  best  to  continue 
to  buy  the  best  and  the  cheapest  article,  no  matter 
its  source. 

Principal  Laurie,  in  replying  to  the  discussion, 
said  that  our  scientific  laboratories  should  be  used 
to  solve  problems  for  our  manufacturers.  At  the 
present  tune  the  whole  time  of  our  chemists  was 
taken  up  with  routine  business,  and  they  had  no  time 
for  other  problems.  Until  manufacturers  realised 
the  value  of  chemists  wc  should  not  malce  much 
real  progress  against  the  competition  we  sliould 
have  to  face  from  (iermany  as  soon  as  the  war  was 
over.  He  did  not  tliink  tlie  Government  could 
be  expected  to  assist  every  industry  as  it  had  done 
the  aniline  dye  industry.  We  are  the  textile 
manufacturers  of  the  world,  and  the  stoppage  of 
dyes  meant  a  very  great  crisis,  and  in  that  case 
the  Government  were  well  justified  in  coming 
forward.  Some  pluck  and  enterprise  on  tlie  part 
of  our  manufacturers  was  needed.  We  liad  the 
cheapest  coal  and  many  otlier  facilities,  and  surely 
we  could  turn  out  an  article,  except  in  certain 
set  cases,  at  the  same  price  as  the  German  manu- 
facturer. 


State  Research  Laboratories. 

Speaking  at  the  annual  meeting  of  Jlessrs. 
Southall  Brothers  and  Barclay,  at  Birmingham  on 
March  29th,  Sir  Thomas  Barclay  referred  to  the 
position  in  the  drug  and  chemical  and  allied  trades 


created  by  the  war.  He  said  that  in  his  opinion, 
there  should  be  establislied  a  research  laboratory 
separate  from  the  laboratories  in  the  country,^ 
which  might  be  called  a  "  Central  State  Research, 
Laboratory."  In  the  present  universities  there- 
should  be  courses  of  three  to  four  years,  leading  lo- 
an honours  degree,  with  a  post-graduate  course  of 
one  year  in  the  methods  of  research,  and  such 
students  only  should  be  eligible  for  nomination  by 
their  professors  for  scholarships  in  the  Central 
State  Research  Laboratory.  Such  nominated  and 
approved  students  would  pass  then  with  scholar- 
ships to  the  State  Research  Laboratory,  where- 
they  would  work  under  the  control  of  a  board, 
representing  professors  and  business  men,  upon  the 
problems  of  synthetic  chemistry,  including  not 
only  aniline  dyes,  but  also  the  production  of  those 
chemicals  which  are  either  already  used  or  would 
be  likely  to  be  of  value  in  medicine.  In  correlatiort 
with  this  research  laboratory  would  be  the 
chemical  works  of  the  country  employing  the 
trained  research  workers  and  utilising  the  patented 
processes  evolved  in  that  laboratory  under  royalty 
payable  to  the  Government.  The  scholarships 
might  be  of  the  value  of  £150  per  annum,  and  any 
practical  valuable  discoveries  made  would  not  be 
remunerated  to  the  worker  by  the  Government, 
but  by  the  enhanced  value  of  such  worker  to 
manufacturers.  It  would,  he  thought,  be  necessary 
to  have  connected  with  the  research  laboratory 
a  works  laboratory  which  should  be  equipped  for 
proving  processes  on  a  scale  large  enough  for 
commercial  tests.  When  that  was  done,  and  it 
was  found  that  the  process  was  right  for  com- 
mercial purposes,  then  it  would  be  the  business  of 
the  Board  of  Trade  to  patent  the  processes,  and 
offer  them  to  all  manufacturers  in  the  country  whO' 
chose  to  work  them  by  paying  a  royalty  to  the 
Government  on  each.  Tlie  research  students 
would  be  enthused  with  the  idea  of  turning  their 
attention  to  practical  research,  so  as  not  only  to 
obtain  the  kudos  which  such  a  discovery  would 
give  them,  but  to  secure  good  appointments  and 
tlie  financial  results  wliich  would  fau-ly  belong  to 
them.  Since  war  broke  out  the  manufacturing 
chemists  in  the  country  had  been  endeavouring, 
with  poor  success  so  far,  to  maniifacture  many 
of  the  products  previously  obtained  from  Ger- 
many, but  they  had  been  handicapped  by  the 
lack  of  experienced  technical  research  chemists 
who  had  had  a  university  training  in  that  direction. 


Obituary. 


C.  J.  EAMES. 

Dr.  Charles  J.  Eames  died  in  New  York  on 
Marcli  4th,  at  the  age  of  83.  He  was  born  in 
Fulham,  and  studied  chemistry  in  England  and 
Germany,  afterwards  cro.ssing  to  New  York, 
where  he  practised  as  an  analytical  and  con- 
sulting chemist  at  a  time  when  there  were  only 
three  other  chemists  in  that  city.  Later  he 
became  identified  with  the  iron  industry 
and  invented  the  "  petroleum  process "  for 
the  reduction  of  iron,  giving  a  product  con- 
tr.ining  only  0-03  °o  of  unpurity.  During  the 
last  15  years  he  practised  as  a  consulting  chemist 
in  New  York  City. 


D.    A.  LOUIS. 

Tlie  Society  has  lost  another  of  its  original 
members  by  the  death  of  Mr.  David  A.  Loujs 
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on  March  25th.  He  studied  minine  at  the  Royal 
School  of  Minos  V)et\veon  187(5  and  1881,  actinR 
durint;  the  latter  part  of  that  time  a.s  research 
assistant  to  I'rof.  Frankhind.  After  a  short 
time  spent  in  dyeworks  and  silver  plating  works 
he  was,  from  1882  to  1886,  engaged  in  work  at 
Sir  John  Lawes'  Experimental  Station  at 
Rothamsted.  He  spent  some  years  subsequently 
in  mining  on  the  Continent  and  in  America,  and 
was  also  for  a  short  time  the  manager  of  metal- 
lurgical works.  Since  1891  he  was  in  practice 
as  a  consulting  mining  engineer  and  metallur- 
gist, and  from  1893  onwards  acted  as  Assistant 
Examiner  in  mining  to  the  Science  and  Art 
Department.  Louis  contributed  largely  to  the 
literature  of  mining,  ore  dressing,  and  metallur- 
gical operations;  he  was  tor  a  long  time  a  con- 
tributorto  "  The  Engineer,"  and  was  joint-author 
of  the  article  on  "  Minei-s'  Safety  Lamps  "  in 
Groves  and  Thorp's  "  Chemical  Technology." 
He  was  for  many  years  an  abstractor  for  this 


Journal,  and  served  on  its  Publication  Com- 
mittee from  1912  until  his  death.  His  loss  will 
be  keenly  felt  by  the  Committee,  of  which  he 
was  one  of  the  most  active  and  useful  members. 


R.   A.   SEYMOUR-JONES. 

Lieut.  R.  A.  Seymour- Jones,  of  the  4th 
Battalion  (Territorial)  .South  Lancashire  Regi- 
ment, was  killed  in  action  on  March  27th.  He 
was  educated  at  Wellington  College  (Salop)  and 
at  Leeds  University,  and  prior  to  the  outbreak 
of  war  was  a  member  of  tlie  chemical  staff  of 
Messrs.  Joseph  Crosfield  and  Sons,  of  Warring- 
ton. He  was  joint  author  with  Prof.  Procter 
of  papers  printetl  in  this  Journal  on  "Acids  in 
tan  liquors"  and  "The  estimation  of  soluble 
mercuric  salts  at  great  dilutions"  (see  this  J., 
1910,  1354;  1911,  404).  He  was  25  years  of 
age. 
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Patent  Specifications  may  lie  obtained  bv  post  by  remitting  as  follows  : — 
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French.— I  it.  05  c.  each  as   follows:  PatenU  dated  1902  to   1907  inclusive,    Beliu  et  Cie.,  Eue  FiTou  8,  Pans,  (Cc)  ;      Patents 
from  1908  to  date,  L'Imprimerie  Niitionale,  87,  Rue  Vieille  du  Temple,  Paris. 
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The  evaporator  and   the   poirer  problem  in   electro- 
chemical  plants.     JNlantius.     See  XL 

P.\TENTS. 

Distilling  liquids   [e.g.,   oils    and  tar']  ;    Apparatus 

for .     Sir  K.   I.   Crossley  and  E.   Wheeler, 

JIanchest<>r.  and  T.  B.  Smith,  Silverdale,  Staffs. 
Eng.  Pat.  707,  Jan.  10,  1914. 
To  diminish  frothing  during  distillation  of  mixtures 
such  as  oil  or  tar  and  water,  a  horizontal  pipe  or 
superheater  is  placed  in  the  upper  part  of  the 
still.  The  pipe  is  heated  by  a  flame  or  hot  flue 
■gases,  considerably  above  100°  C.  ;  part  of  the 
froth  is  evaporated,  and  the  remainder  falls 
back  into  the  liquid.— W.  F.  F. 

Sand,  stone,  grit,  or  other  materials  ;   Apparatus  for 

drying  and  heating .     F.  M.  Andrews,  New 

York.  U.S.A.    Eng.  Pats.  (A)  3761  and  (B)  3702, 
Feb.  13,  1914. 

<A)  The  material  is  fed  on  to  the  centre  of  a 
horizontal  corrugated  rotary  dish  or  disc  mounted 
in  a  chamber,  from  the  top  of  which  fixed  baflle 
plates  or  battles  of  flexible  chain  mail  project  into 
the  grooves.  The  material  moves  outwards 
against  a  current  of  hot  gases,  (b)  The  inlet  pipe 
for  the  hot  gases  extends  upwards  from  the  bottom 
of  the  chamber,  and  its  upper  end  is  flared  and 
terminates  below  a  deflector  fixed  on  the  under 
side  of  the  rotary  member.  Tlie  material  falls 
from  the  deflector  through  the  hot  gases  into  a 
discharge  hopper.  Part  of  the  hot  gas  may  pass 
through  perforations  in  the  rotary  member  into 
the  feed  hopper  containing  the  freshly  supplied 
material. — W.  F.  P. 


Dryers  ;   Automatic  charging  and  discharging  device 

for    vacuum .       E.    Passburg.       Ger.    Pat. 

280,035,  July  28,  1912. 

The  drying  chamber  is  provided  at  each  end  with 
a  closing  device,  e.g..  a  conical  valve,  which  can  be 
rapidly  opened  and  again  closed  at  relatively 
long  intervals.  The  material  enters  and  leaves 
the  drying  chamber  through  extensions  provided 
with  mechanical  conveyors,  the  arrangement 
being  such  that  there  is  always  sufficient  material 
in  the  extension  to  prevent  ingress  of  air  into  the 
drying  chamber  during  the  short  period  for  which 
the  closing  devices  are  opened.  The  apparatus 
is  intended  especially  for  fine  materials  such  as 
starch. — A.  S. 

Kilns;  Tunnel .  E.  R.  Sutcliffe,  Leigh,  Lanes. 

Eng.  Pat.  4042,  Feb.  23,  1914. 
In  a  tunnel  kiln  of  the  typo  described  in  Eng.  Pat. 
14,506  of  1910  (see  this  J.,  1911,  878),  fresh  air  is 
admitted  through  openings  into  the  discharge 
end  of  the  kiln,  and  a  portion  of  this  air  is  with 
drawn  by  a  fan  and  mixed  with  the  gas  before  it 
enters  the  combustion  chamber  proper. — W.  H.  C. 

Clarifying  liquids  containing  finely  divided  matter  in 

s^tspension ;     Apparatus    for .        W.    McD. 

Mackey,  Leeds.  Eng.  Pat.  7179,  Mar.  21,  1914. 
In  apparatus  of  the  tvpe  described  in  Eng.  Pats. 
11,410  of  1905  and  1327  of  1911  (tliis  J.,  1906, 
231  ;  1911,  1299),  a  circular  tank,  the  bottom  of 
which  inclines  towards  a  central  .sump  or  well,  is 
divided  into  compartments  by  vertical  partitions. 
The  cover  of  the  tank  also  inclines  towards  the 
centre  and  extends  downwards  to  form  a  central 
tube,  the  lower  end  of  which  communicates  with 
the     different     compartments.      The      liquid     is 
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admitted  down  the  ceutral  pipe,  flows  into  the 
compartments,  and  escapes  tlirough  outlets  at 
the  top.  The  sedmient  falls  towards  the  sump  or 
well  and  acts  as  a  filter  to  the  inflowing  liquid  ; 
a  sludge-cock  is  provided  for  drawing  off  the 
contents  of  the  well. — W.  P.  S. 

Liquids;     Apparatus    for    intpretjnaiing icilh 

carbonic  acid  or  other  gases.  A.  A.  Pindstofte, 
Frederiksberg.  Copenliagen.  Eng.  Pat.  19,769, 
Sept.  14,  1914. 

The  gas  and  liquid  ascend  togcthei'  tlvrough  a 
closed  chamber  provided  with  a  series  of  inverted 
V-shaped  partitions,  each  having  one  branch 
perforated,  and  arranged  so  that  perforated  and 
imperforate  portions  are  superposed  alternately. 
The  liquid  is  discharged  at  tlie  top,  and  the 
separated  gas  passes  to  the  upper  part  of  a  reservoir 
situated  above  the  impregnating  chamber,  from 
wliich  it  displaces  liquid  to  supply  the  latter. 
When  the  liquid  reservoir  contains  only  gas, 
communication  is  opened  to  an  upper  supply 
reservoir  from  wliich  the  liquid  passes  down  into 
the  first  reservoir,  whilst  the  gas  bubbles  up 
through  a  perforated  partition.  Means  are  pro- 
vided in  the  upper  vessel  for  drawing  off  the  air 
from  the  top,  while  the  denser  gas  is  led  back  to  the 
impregnatmg  chamber. — J.  F.  B. 


Filter.  C.  G.  Osgood,  Assignor  to  The  Montana- 
Tonopah  Mines  Co.,  Tonopah,  Nev.  U.S.  Pat. 
1.128,495,  Feb.  16,  1915.  Date  of  appl.,  Aug.  20, 
1913. 

Rectangular,  tapered,  grooved  filter-frames, 
covered  with  suitable  filtering  medium,  are  attached 
by  flange  joints  to  a  tuljular  header,  which  is 
connected  with  a  vacuum  pump  and  with  a  source 
of  compressed  air. — W.  H.  C. 


Liquids  of  different  specific  grai-ilj/  ;  Apparatus  for 
separatincj   the  sperificatlij   lir/hfer   liquid  from   a 

inixture  of .  B.  Lorenzen.   Ger.  Pat.  280,086, 

March  17,  1914.   Addition  to  Ger.  Pat.  266,575. 

The  apparatus  described  in  the  chief  patent  (this 
J.,  1914,  14)  is  modified  in  that  the  overflow  open- 
ing for  the  lighter  liquid  diminishes  in  section 
from  the  top  downwards,  or  several  openings  are 
provided  at  different  levels,  each  smaller  than  the 
next  higher  one.  The  separating  vessel  is  fitted 
viiih  one  or  more  perforated  partitions  between 
the  inlet  and  the  overflow  opening  for  the  lighter 
liquid. — A.  S. 

Drying  nuichine.     The  Sherwin-WiUiams  Co.     Fr. 
Pat.  471,616,  Aug.  30,   1913. 

See  Eng.  Pat.  19,409  of  1913  ;   this  J.,  1914,  849. 

Filtering  process  and  apparatus.  C.  Butters  and  Co., 
Ltd.  Fr.  Pat.  472.014,  May  9,  1914.  Under  Int. 
Conv.,  June  11,  1913. 

SEEU.S.Pat.  1,100,219  of  1914  ;  this  J.,  1914,781. 

Filtering  process  and  apparatus.  C.  Butters  and  Co., 
Ltd.  Fi-.  Pat.  472.016,  .Alay  9,  1914.  Under  Int. 
Conv.,  June  13,  1913. 

See  U.S.  Pat.  1,078.794  of  1913  ;   this  J.,  1914,  13. 

Apparatus  for    delivering    poicdcred   material    into 
liquids.    Eng.  Pat'.  3662.    See  XIXb. 

Process  and  apparatus  for  addition  of  predetermined 
quantities  of  substances  to  a  uniform  or  variable 
floic  of  liquid.   Eng.  Pat.  4435.   See  XIXb. 


Ha— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Metropolis  gas  [  ;  Testing  of ].    Notiftcation  of 

the   Gas   Referees   for   1915. 

The  new^  features — mainly  concerned  with  the 
provisions  of  the  Gas  Light  and  Coke  Company's- 
Act,  1914 — are  as  follow  : — Illuminating  power. 
The  directions  for  testing  with  the  Metropolitan, 
Argand  Burner  No.  2,  and  with  the  standard  flat 
flame  burner  are  unaltered,  but  only  those  pro- 
visions relating  to  the  use  of  the  latter  burner  are 
applicable  to  gas  supplied  by  the  Gas  Light  and 
Coke  Co.  If  sufficient  gas  cannot  be  passed 
through  the  flat  flame  burner  to  give  a  light  of  8- 
candles  (owing  to  the  increase  of  density  caused 
by  the  presence  of  a  large  proportion  of  enriched 
water-gas  in  the  iUuminant),  the  illuminating 
power  is  to  be  calculated  on  the  basis  of  the- 
maximum  rate  obtainable  and  reported  as  being 
less  than  the  resulting  figure.  Calorific  power. 
For  gas  suppUed  by  the  Gas  Light  and  Coke  Co.,  a 
standard  calorific  power  of  540  B.Th.L^.,  gross,  per 
cub.  ft.  (at  60°  F.  and  30  in.  of  mercury)  is  required  ;. 
but  the  Company  Ls  to  be  penaUsed  only  in  respect 
of  deficiencies  exceeding  7i''o  of  this  amount.  At 
each  testing  place,  one  test  only  is  to  be  made 
daUy,  unless  the  calorific  power  is  shown  to  be 
below  499o  B.Th.U.,  when  a  second  test  is  to  be 
made,  after  an  interval  of  not  less  than  1  hour, 
and  the  average  of  the  two  results  taken  as  the 
calorific  power  of  the  gas  on  that  day.  In  the 
testing  places  for  the  South  Metropolitan  and  the 
Commercial  Gas  Companies,  the  calorific  power  of 
the  gas  is  to  be  determined  only  on  such  days  as 
the  controlling  authority  shall  direct.  As  hereto- 
fore, the  Boys  calorimeter  is  specified  for  use, 
but  the  metal  vessel  of  the  latter  is  now  jacketed 
with  felt  protected  by  a  sheet  of  metal,  the  outlet 
water  box  protected  from  loss  of  heat  by  a  wooden- 
shield  made  in  two  halves,  and  the  thermometer 
for  effluent  gases  supported  in  one  of  the  five  holes 
by  means  of  a  cork  and  an  open  spiral  of  wire,  so 


that  the  bulb  is  a  short  distance  above"  the  circu- 
lating coil.  The  residt  is  corrected  for  the  differ- 
ences in  temperature  and  humidity  between  tlie 
incoming  and  effluent  gases.     For  this  purpose  the- 
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vpntilatod  wot  anil  <lry  InilU  liytrroinctor  (see  fig.) 
is  einploye<I,  eonsistini;  of  ji  single  piece  of  glass. 
of  the  shap<'  aiul  dimensions  shown,  standing 
on  a  metal  l>as<'  wliirh,  l>y  means  of  a  glass  tut>e, 
oarries  a  single  rat -tail  livn-ner  ailapted  to  make 
a  tiaine  alunit  I  k  in.  high.  Tlie  ail-  to  supiily  the 
liurner  and  chinniey  is  drawn  through  two  holes 
opposite  the  (Ivihronhcit )  thermometer  hidbs,  one 
of  the  latter  liting  covered  with  cotton  and  con- 
ne<ted  l>y  means  of  a  wick  with  the  water  in  the 
cup  immediately  l)elow.  The  instrument  is  placed 
near  the  calorimeter  and  the  ventilating  ga.s  flame 
lighteil  and  adjusted  not  less  than  10  mins.  l)eforc 
the  calorimeter  n-adings  are  taken.  The  directions 
for  ascertaining  and  applying  this  correction  are  : — 
■■  The  readings  of  the  dry  and  wet  Indlis  shall  be 
foun<l  in  cohnnns  1  and  2  of  Glaisher's  Ilygro- 
nietrical  Tables,  pp.  1  to  28.  On  the  same  line  in 
column  7,  which  is  headed  '  Vapour  in  a  cubic 
foot  of  air.'  will  be  found  the  number  of  grains  of 
water  contained  as  steam  in  a  culiic  foot  of  the 
air  entering  the  calorimeter.  Call  this  a.  The 
ren<ling  of  the  meter  thermometer  shall  then  be 
found  in  both  columns  1  and  2.  and  the  corre- 
sponding number  of  grains  of  water  in  a  cubic  foot 
of  the  ga-s  will  be  found  in  column  7.  Call  this  b. 
The  temperature  of  the  effluent  gases  shall  then 
be  found  in  columns  1  and  2.  and  the  number  of 
grains  of  water  in  a  lubic  foot  of  lhe.se  gases  will 
be  found  iu  column  7.  Call  this  c.  On  page  xiv. 
of  the  same  Tables,  the  weight  in  grains  of  a  cubic 
foot  of  saturated  air  at  the  temperatiu-e  of  the 
eflluent  gases  shall  also  be  found  to  the  nearest 
unit.  Call  this  (/.  Subtract  the  reading  of  the 
dry  bulb  thermometer  from  that  of  the  ther- 
mometer giving  the  temperature  of  the  eflluent 
ga.ses,  and  call  the  dilTerence  c.  If  the  eflluent 
gas  is  cooler  tha^  the  air  entering  the  calorimeter 
this  ditTerenee  will  be  negative  in  sign.  Find  the 
value  of  015(0(ic— 7a— 6)  -i-000022dc.  The  figure 
so  obtained  is  the  number  of  B.Th.TJ.  to  be  added 
[algebraically]  to  the  result  obtained  dii'ectiy  from 
the  calorimeter  in  order  to  obtain  the  grcss 
calorific  power  or  total  heat  value  of  a  cubic  toot 
of  ga.s."  This  correction  is  fiased  on  the  assump- 
tion that  at  the  tate  of  burning  employed  (-1 — 5 
cub.  ft.  per  hour)  1  vol.  of  gas  requires  7  vols,  of 
air  for  complete  combustion,  and  that  the  products 
amount  to  (30  vols.  The  factor  01.5  represents 
the  latent  heat  of  steam  in  li.Th.C  per  grain, 
and  the  value  000022  the  spe<ific  heat  of  the 
effluent  gases  per  grain  per  degree  !■'.  A  copy  of 
the  official  form  with  an  example  of  the  calculation 
is  appended.  The  amount  of  condensed  water 
resultmg  from  the  comb\istion  of  the  gas  in  not 
less  than  20  mins.  is  also  to  be  measured,  and  in 
the  event  of  the  rate  of  condensation  exceeding 
150  c.c.  per  hour,  the  unions  and  coils  of  the 
calorimeter  are  to  be  examined  for  leakage  and 
the  test  di-scarded  if  the  latter  is  found.^W.  E.  F.  P. 

Coal  gas  for   industrial   purposes;    Uses   of- 


H.  Al.  Thornton.    J.  Rov.  Soc.  Arts,  1915,  63, 
401 — 121. 


Mineral  resources  of  German  East  Africa.    See  X. 

P.\TENTS. 

Coal  icashiny  and  clarifyinf/  wash  u-aler  ;  Process 

and  apparatus  for .   C.  Burnett,  Bath.   Ene. 

Pat.  4U8><.  Feb.  23,  1914. 

The  water  carrying  the  fine  coal  in  suspension  is 
received  in  one  "of  two  settling  tanks,  b,  provided 
with  baflles  or  weirs,  c  ;  the  tanks  are  used  alter- 
nately. The  coal  settles  on  the  bottom  of  the 
tank  and  is  removed  by  a  scraper-conveyor,  d, 
w  hilst  the  clear  water  is  run  off  into  a  well,  e.  The 
tanks  must  be  of  such  a  size  and  extend  to  such  a 


height  above  the  overflow,  (/,  that  they  can  contain 
the  whole  of  the  wat«r  used  for  washing.  As  the 
coal  leaves  the  upper  edge  of  the  taJik  it  is  drawn 


over  a  fine  grid  and  is  simultaneously  pressed  by 
two  rollers  or  wipers,  i,  the  water  which  diaiiiis 
from  it  being  passed  through  the  trough,  n.  and 
pipe,  o.  back  to  the  settling  tank.  'Ilie  coal  is 
discharged  into  a  conveyor,  k. — A.  B.  S. 

Washing  coal  or  other  minerals  ;  Apparatus  fur . 

K.  H.  Reid.  Hamilton,  N.B.   Ensr.  Pal.  12,990. 
May  27,  1"JM. 

An  oblong  tank  with  sloping  ends  is  provided  wUh 
a  perforated  plate  a  short  distance  above  the 
bottom.  A  current  of  water  flows  through  the 
tank,  and  the  coal  or  the  like  is  delivered  on  to  the 
perforated  plate  below  the  level  of  the  water. 
Compressed  air  is  introduced  below  the  perforated 
plate  and  bubbling  up  through  the  perforations 
assists  in  the  separation  of  the  light  and  heavy 
particles. — W.  H.  C. 


Pent;  Apparatus  for  the  treatment  of .    T.  E. 

Brown,  London.  Eng.  Pat.  25,9()2,  Nov.  12,1913. 

The  peat  passes  from  a  hopper  provided  with 
pressing  blades  and  disintegrating  knives,  to  a 
jacketed  cylinder,  containing  a  screw  conveyor ; 
in  this  it  is  further  pvUped  and  then  deUvered 
to  a  moulding  box,  from  which  the  compressed 
peat  i.ssues  as  a  rectangular  mass,  which  is  cut>  up 
into  blocks.— W.  H.  C. 

[Briqiietics.]  Composition  of  matter  and  process  of 
producing  the  same.  F.  Meyer,  Ouray,  Colo. 
TT.S.  Pat.  1,129,109,  Feb.  23,  1915.  Dateof  appl., 
Jan.  21,  1914. 

Coal  or  coke  dust  is  mixed  with  a  liquid  extract 
of    cactus    plants    and    formed    into    Ijriqviettes. 

— W.  H.  C. 

Fuel ;  Agglomerating  small  particles  of .   A.  and 

M.  Pidelaserra  Brias.    Fr.  Pat.  472,101,  May  11, 
1914.    Under  Int.  Conv.,  May  13,  1913. 

Crushed  or  powdered  coal,  lignite,  charcoal,  or 
other  fuel  is  mixed  with  powdered  pitch  or  coal 
tar  and  water,  and  heated  in  a  kiln  >mtil  the  pilch 
is  coked.  The  agglomerated  fuel  is  strong  and 
uniformly  porous,  and  its  good  quahty  is  stated 
to  be  largely  due  to  the  use  of  water. — A.  B.  S. 

Coking  retorts,  carbonizing  chanibers,  or  the  like; 

Vertical .    B.  Cochrane.  Darlington,  and  B. 

Peel,  Durham.    Eng.  Pat.  3880,  Feb.  14,  1914. 

The  retort  is  provided  with  an  inner  concentric 
vertical  cylinder,  completely  closed  except  for 
openings  around  the  base  leading  from  tlie  annular 
fuel  chamber  to  gas  collecting  tubes,  which  pass 
upwards  through  the  cylinder  and  open  into  the 
gas  space  at  the  top  of  the  retort  ;  the  gas  is 
drawn  off  through  a  suction  main.  Firebrick  may 
be  packed  around  the  tubes  in  the  inner  cylinder 
and  may  be  heated  separately.  The  retort  is 
surrounded  by  a  brick  flue  and  heated  by  gas. 

— W.  F.  F. 
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Col\e  oven  doors  and  like  doors.  H.  Gourley, 
Wombwell,  Yorks.  Eng.  Pat.  6020,  March  10, 
1914. 

The  doors  are  made  of  firebrick,  ganist.er,  or  other 
refractory  material,  reinforced  with  .strong 
vertical  bars  of  wrouglit  iron  or  mild  steel  cast  in 
the  back  portion  and  with  an  endless  or  loop- 
shaped  bar  of  similar  material. — A.  B.  S. 

Furnace  and  gas-generator  therefor  ;  Combined  - 


J.  A.  Charter,  Chicago,  111.    U.S.  Pat.  1,128,584, 
Feb.  10,  1915.    Date  of  appl.,  Nov.  11,  1912. 

Solid  fuel  is  fed  slowly  from  an  external  chamber 
through  horizontal  pipes  with  rotating  feeding 
screws,  which  pass  through  the  furnace.  An 
injector  forces  the  gaseous  and  solid  products 
through  a  common  opening  into  the  furnace  below 
the  pipes.— W.  F.  F. 


Gas  ;    Apparatus  for   producing  - 


■  [from  wood]. 
W.  E.'Degenhardt,  London.  U.S.  Pat.  1,128.858, 
Feb.  16,  1915.    Date  of  appl.,  Oct.  5,  1914. 

LiAKGE  fuel  in  the  form  of  logs  is  fed  through  an 
opening  in  the  top  of  a  stoking  chamber  mounted 
on  the  generating  chamber,  whilst  small  fuel,  such 
as  shavings,  is  delivered  through  a  detachable 
shoot,  constricted  at  its  middle  and  svispended 
within  the  stoking  chamber  from  the  opening  ;  the 
bottom  half  of  the  flared  lower  part  of  the  shoot 
is  perforated. — W.  F.  F. 

Gas-producer.  O.  J.  Weber,  Kansas  City,  Mo. 
U.S.  Pat.  1,129,258,  Feb.  23,  1915.  Date  of 
appl.,  Oct.  16,   1913. 

A  CENTRAL  core  extending  upwards  into  the 
combustion  chamber  of  a  gas-producer  has  a 
central  air  passage  discharging  into  the  latter,  and 
means  for  discharging  water  into  the  chamber  at 
a  lower  level.  The  core  is  provided  with  a  cap  by 
means  of  wluch  a  whirling  motion  is  imparted  to 
the  air.— W.  E.  P.  P. 

Motor  spirit  from  heavy  hydrocarbons  ;    Production 

of .   W.  A.  Hall,  New  York.   Eng.  Pat.  437, 

Jan.   7,   1914.     Addition  to  Eng.  Pat.   24,491, 
Oct.  28,  1913    (tliis  J.,  1915,  216). 

A  HEAVY  hydrocarbon  oil  is  cracked  above  600°  C. 
and  the  vapours  evolved  are  condensed  under 
pressure.  The  uncondensed  gases  are  absorbed 
in  benzol  or  toluol  or  a  mixture  of  the  two,  and  the 
liquid  thus  obtained  is  mixed  with  the  condensed 
lic^uid  to  yield  a  product  suitable  for  use  as  a  motor- 
spirit. — B.  E.  A. 

Motor     spirit;      Production     of from     heavy 

hydrocarbons.  W.  A.  Hall,  New  York.   Eng.  Pat. 
7282,  March  23,   1914. 

To  clarify  motor  spirit  obtained  by  the  process 
described  in  Eng.  Pat.  24,491  of  1913  (this  J.,  1915, 
216),  the  vapours  of  the  hydrocarbons  boiling 
below  200°  C.  are  passed,  "  immediately  after 
dephlegmating  but  before  condensing  under 
pressure,  through  a  scrubber  containing  dehydrated 
fuller's  earth,  dehydrated  bauxite,  infusorial  earth, 
or  the  like.— W.  P.  F. 

Petroleum  distillation.  E.  M.  Clark,  Alton,  lU., 
Assignor  to  Standard  Oil  Co.,  Whiting,  Ind. 
U.S.  Pat.  1,129,034,  Feb.  16,  1915.  Date  of 
appl.,  April  20,  1914. 

The  distillate  from  a  battery  of  stills  passes  to 
condensers,  whence  the  condensed  liquid  passes  to 
collecting  drums  and  thence  through  pipes  con- 
taining meters  to  a  pair  of  headers,  whilst  the 
uncondensed  gas  passes  from  the  condensers  and 


from  the  upper  part  of  the  collecting  drums  to 
valved  headers  where  it  is  confined  under  pressure  ; 
the  pressure  produced  at  a  later  stage  in  the 
distillation  is  used  to  exert  pressure  on  the  material 
at  an  earlier  stage. — W.  F.  F. 

Fuels  of  low  sulphur  content  :    Process  for  obtaining 

.    A.  Fingerland.  A.  Indra,  and  A.  Lissner. 

Fr.  Pat.  471.902,  Mav  7,  1914.  Under  Int.  Conv., 
June  5,  1913. 

See  Ger.  Pat.  270,573  of  1913  ;   this  J.,  1914,  411. 


Coal;    Process  for  the  distillation  of - 


Inter- 
national Gas  Development  Co.  Fr.  Pat.  471,205, 
AprU  27,  1914. 

See  U.S.  Pat.  1,097,513  of  1914;  this  J.,  1914,  685. 


Gas  ;     Manufacture  of  ■illuminating  - 


Comp. 


Fran?,  du  Centre  ei  du  Midi  pour  I'Eclairage  avi 
Gaz,  Paris.  Eng.  Pat.  4829,  Feb.  24,  1914. 
Under  Int.  Conv.,  Feb.  24,  1913. 

See  Fr.  Pat.  466,197  of  1913  ;    this  J.,  1914,  585. 


Gas  ;   Manufacture  of  lighting  ■ 


.    H.  Burgi  and 
C.  H.  Tenney.    Fr.  Pat.  471,770,  May  4,  1914. 

See  U.S.  Pat.  1,120,273  of  1914  ;  this  J.,  1915,  71. 


Gas  ;    Process  of  making  - 


.  G.  M.  S.  Tait, 
Montclair,  N.J.,  Assignor  to  Hydrocarbon  Con- 
verter Co.,  New  York.  U.S.  Pat.  1,128,549,  Feb. 
16,  1915.  Date  of  appL,  Nov.  13,  1908. 

See  Eng.  Pat.  24,109  of  1908  ;    this  J.,  1910,  11. 

Gas  producers.     H.  F.  Smith.     Fr.  Pat.  472,307, 
May  10,   1914. 

See  U.S.  Pat.  1,098,059  of  1914  ;  this  J.,  1914,  782. 

Gas-purifying  apparatus.  H.  Dicke,  Assignor  to 
Berlin-Aniialtische  ]Maschinenbau-A.-G.,  Berlin. 
U.S.  Pat.  1,129,558,  Feb.  23,  1915.  Date  of 
appl.,  Dec.  6,  1913. 

See  Ger.  Pat.  271,122  of  1912  ;   this  J.,  1914,  472. 

Paraffin  and  like  substances  and  mixtures  of  sucJi 
substances  with  oil  ;    Process  for  the  fractional 

separation  of .     K.  Opl,  Assignor  to  Triester 

Mineral-Oel-Raffinerie,  Trieste,  Austria-Hungary. 
U.S.  Pat.  1,128,494,  Feb.  16,  1915.  Date  of 
appl.,  Feb.  7,  1912. 

See  Ger.  Pat.  262,153  of  1912  ;   tliis  J.,  1913,  902. 

Apparatus  for  distilling  liquids  [oils].     Eng.  Pat. 
707.     See  I. 

Process  for  destroying  the  malodorous  gases  and 
vapours  produced  in  the  distillation  of  ammoniacal 
liquor.  Ger.  Pat.  278,776.  See  VII. 

Manufacture  of  ammonium  sulphate.      Ger.   Pat. 
279,953.     See  VII. 


llB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;     LIGHTING. 


Charcoal;    Manufacture  of - 


.    J.  Board  Agric, 
1915,  21,   1032—1037. 

In  some  recent  charcoal  burning  operations  in 
the  Forest  of  Dean  a  yield  of  about  20  %  of  char- 
coal  was   obtained   from   oak.     The   expenses   of 
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burning  vary  Vietween  IS.^.  and  2.5.S.,  and  the  cost 
of  till-  wood  is  nbout  l.'is.  por  ton  of  cliarroal 
obtained,  in  addition  to  wlurli  tliore  is  the  cost  of 
sacks  and  cartage.  In  normal  circumstances  the 
charcoal  sells  at -10s.  to  .'lOs.  per  ton  in  large  con- 
signments, though  at  the  present  time  as  much  as 
70s.  to  «0s.  is  being  obtained. — J.  1*.  O. 

Sources  and  industrial  uses  of  beri/Uium  compounds. 
See  VII. 

Application  of  a  variety  of  scleiiiiim  partinihirh/ 
sensitive  to  tiyht  to  the  constnictio»  of  selenium 
cells  for  photometry.   Angel.   jSccXXIH. 

Patents. 

Ineandrscencc  mantles  and  a  process  and  apparatus 
for  the  manufacture  thereof.  E.  L.  Knoedlcr, 
Gloucester  Citv.  N.J..  U.S.A.  Eng.  I'at.  4120, 
Feb.  17,  191-1.   Under  Int.  Conv.,  Feb.  20,  1913. 

IsCANDESCEXCE  mantles  are  shaped  and  hardened 
by  directing  a  hardening  flame  into  the  mantle 
which  is  placed  in  a  perfoi'atcd  multle,  the  number, 
arrangement  and  size  of  the  perforations  being 
such  that  a  thin  fdm  of  hot  gases  is  maintained 
between  the  inner  surface  of  the  muffle  and  the 
mantle.  A  second  mullle  may  be  placed  outside 
the  first,  whereby  a  higher  temperature  and 
increased  hardening  effect  is  obtained. — E.  R.  A. 

Electric  conductors  [for  incandescence  lamps,  efc.]. 
British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectady,  N.Y., 
U.S.A.   Eng.  Pat.  4235,  Feb.  18,  1914. 

A  LEADING-IN  conductor,  composed  for  example  of 
an  alloy  of  iron  and  nickel  with  a  copper  sheath, 
may  be  sealed  into  glass  by  first  coating  it  with  a 
layer  of  a  fused  borate  such  as  borax.  The  wire 
is  passed  from  a  reel  through  a  strong  solution  of 
the  borate  and  then  through  a  tube  heated  to 
800° — 900°  C,  wherebv  the  coating  is  dried  and 
fused.— W.  F.  F. 

Filament  for  incandescence  (electric)  lighting  [;  Metal 

]  and  process  of  manufacture.     E.  Cervenka. 

Fr.  Pat.  471,785,  July  10,  1913. 

The  filament  is  first  covered  with  oxides  of  the 
rare  earth  metals,  and  afterwards  submitted  for  a 
few  minutes  to  a  voltage  higher  than  that  normally 
employed  for  lighting,  so  as  to  fuse  the  oxides  and 
form  an  adherent  film. — ^B.  N. 


Photometers.    Eng.  Pat.  6319.    See  XXIII. 


III.— TAR  AND  TAR  PRODUCTS. 


-.  E.  and  F.  Bornstein. 


Patents. 
Ureas  of  the  naphthalene  series  ;  Production  of  - 


Peat  tar  ;  Composition  of  ■ 

J.  Gas  Lighting,  1915,  129,  731. 

Tar  obtained  by  destructive  distillation  of  peat, 
■contained  48-5 %  water;  1-8%  boiling  between 
150°  and  170°  C.  ;  4-7%  between  170°  and  230°  C.  ; 
10-7%  between  230°  and  270°  C,  and  24-7% 
between  270°  and  330°  C.  The  residual  coke 
amounted  to  9-4%.  The  tar  yielded  18%  of 
phenols,  1  "o  of  bases,  34  %  of  oils,  and  47  %  of 
pitch,  \\lien  the  tar  was  extracted  directly  with 
alcohol-ether,  24%  of  paraffm,  m.  pt.  65°  C,  was 
obtained. 


Use  of  nickel  and  its  oxides  in  catalysis.   Senderens 
and  Aboulenc.    See  XX. 


Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat. 
471.933,  Mav  7,  1914.  Under  Int.  Conv.,  .Tune  21, 
and  Oct.  10,  1913,  Jan.  22,  Feb.  20,  and  April  11, 
1914. 

See  Eng.  Pat.  9172  of  19M  ;  this  J.,  1914,  825. 
The  aminobcn/.oyl  group  may  be  replaced  by  other 
aminoacidyl  groups,  anil  ilie  prncoss  may  be 
applied  to  di-rivatives  of  naiihtliylaniiticsulphonic 
acids  as  well  as  of  l.S-aniiaonaphthoIsulphonic 
acid. 

Nilroaminoanlhraquinones  ;     Preparation     of - 


Badische  Aniliii  und  Soda  Fabrik.  Ger.  Pat. 
279,800,  July  3,  1913. 

The  formaldeliyilo  compounds  of  n -aminoanthra- 
ciuinones  or  the  free  «-aminoanthraquinoneg  in 
presence  of  formaldehyde  or  substances  capable  of 
yielding  it,  are  nitrated.  The  o-  or  p-nitroamino- 
anthraquinones  are  olitaincd  cither  in  the  free 
state  or  in  the  form  of  their  formaldehyde-com- 
pounds, which  are  readily  hydrolysed  by  boiling 
with  dilute  alkali. — A.  S. 

l-Aminoantkraquinone-2-carhoxylic  acids  and  their 

derivatives  ;  Preparation  of .  Badische  Anilin 

und  Soda  Fabrik.    Ger.  Pat.  279,867,  Sept.  4, 

1913.  Addition  to  Ger.  Pat.  247,411  (this  J., 
1912,  764  ;  see  also  Addition  of  May  23,  1912,  to 
Ft.  Pat.  425,859,  and  Ger.  Pat.  207,211  ;  this  J., 
1912,  1174;  1913,  1151). 

When  the  method  is  applied  to  /3-aminoanthra- 
quinones,  condensation  is  effected  without  the 
addition  of  copper  or  copper  compounds. — A.  S. 

Anthracene-l.Q-dicarboxylic  acid  and  its  substitution 

products  ;  Preparation  of .    Badische  Anilin 

und  Soda  Fabrik.  Ger.  Pat.  280,092,  July  11, 
1913. 

Aceanthken'equinone  or  one  of  its  substitution 
products  is  treated  with  a  mild  oxidising  agent, 
e.g.,  with  manganese  dioxide  or  potassium  per- 
manganate in  neutral  or  alkaline  aqueous  sus- 
pension or  solution,  or  with  sodium  bichromate  and 
glacial  acetic  acid,  avoiding  excess  of  clvromic 
acid.  Anthracene-1.9-dicarboxylic  acid  and  antlira- 
quinone-1-carboxylic  acid  are  produced  from 
aceanthrenequinone  and  may  be  readUy  separated 
one  from  the  other. — A.  S. 

Tar  ;  Production  of  a  liquid  for  heating  and  lighting 
from -.  A.  Markl.   Fr.  Pat.  471,500,  April  29, 

1914.  Under  Int.  Conv.,  May  2,  1913. 

See  Ger.  Pat.  277,502  of  1913  ;  this  J.,  1915,  218. 

Carbazole-sulphonic  acids  and  process  of  making 
same.  A.  Schmidt,  G.  Kronlein,  and  E.  Runne, 
Assignors  to  Farlnv.  vorm.  Meister,  Lucius,  unci 
Briining,  H6chst-on-Alaine,  Germany.  U.S.  Pat. 
1,128,309,  Feb.  10,  1915.  Date  of  appl.,  April  24, 
1913. 

See  Eng.  Pat.  9960  of  1913  ;  this  J.,  1913,  972. 

Nitrosulphochloridcs  of  o-hydroxycarboxylic  acids 
and  their  derivatives.  Farbenfabr.  vorm.  F. 
Bayer  und  Co.  Fr.  Pat.  472,213,  iMay  14,  1914. 
Under  Int.  Conv.,  May  29,  1913. 

See  Eng.  Pat.  12,061  of  1914  ;  this  J.,  1914,  855. 


Anlhraquinonc  ;  Preparation  of  ■ 


Chem.  Fabr. 


Griesheim-Elektron.  Fr.  Pat.  472,210,  May  14, 
1914.  Under  Int.  Conv.,  June  0,  1913,  Feb.  14 
and  Mar.  18,  1914. 

See  U.S.  Pats.  1,103,383  and  1,119,546  of  1914: 
this  J.,  1914,  826  ;  1915,  22. 
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Apparatus  lor  distilling  liquids  [<«r].  Eng.  Pat.  707. 
See  I. 


IV.— COLOURING  MATTERS  AND  DYES. 


Indigo  ;    Government  purchase  of .     Board  of   } 

Trade  Announcement,  Mar.  12,   I9I5.  ; 

His    Majesty's    Government    have    acquired    the    ' 
greater  part  of  the  crop  of  natural  indigo,  now   | 
coming  forward.     British  dye-using  firms  desirous 
of  participating  in  tliis  supply  should  make  early   | 
application   to   the   Government  brokers,   Jlessrs.    i 
Lewis  and  Peat,  (3,   Mincing  Lane,  E.G.,  who  will   [ 
furnish  further  particulars,  and  who  are  instructed   • 
to  allocate  the  amount  available  among  bond  fide   I 
users  of  dyes  as  nearly  as  may  be  in  accordance 
with  their  requirements,  at  prices  just  sufficient 
to  cover  the  cost   of  acquisition  by  the  Govern- 
ment and  the  expenses  of  distribution.     Priority 
will  be  given  to  Government  contractors,  and  no 
application    will     be     entertained     from     dealers, 
other  than   commission   buyers  acting  on   behalf 
of  dye-users. 


Patents. 

[.4ro]  drjestuffs  ;  Production  of  fast  shades  and 

therefor.  H.  Levinstein,  J.  Baddiley,  and 
Levinstein.  Ltd..  Manchester.  Eng.  Pat.  28,569, 
Dec.  11,  1913. 
New  disazo  dyestuffs  are  produced  by  combining 
two  mols.  of  resorcinol,  ??i-aminophenol,  or  ??!- 
phenylenediamine  or  a  substitution  product  of 
these  substances,  or  one  mol.  of  any  one  of 
them  and  one  mol.  of  another  suitable  azo 
component,  with  the  tetrazo  compound  derived 
from  an  aminoarylacidyldiamine  of  the  benzene 
or  naphthalene  series  of  the  general  formula 
NH-.Ar.CO.NH.Ar'.NHj.  Extremely  fast  shades 
are  "obtained  by  after-treatment  with  formalde- 
hvde.— F.  W.  A. 


Anthraquinone  scries  ;    Preparation  of  nitrogenous 

condensation    products     [dyestuffs]     of    the . 

Farbw.  vorm.  Jleister.  Lucius,  und  Briining. 
Ger.  Pat.  280,190,  March  19.  1913.  Addition  to 
Ger.  Pat.  270,789  (this  J.,  1914,  474). 
EsTKRS  of  the  a-anthi'aquinonylarylglycines 
obtained  as  described  in  Ger.  Pat.  270.790  (this  J.. 
1914.  475)  are  heated  with  caustic  alkaUs  or 
alkaline-earths  in  presence  of  inert  solvents  at 
atmospheric  or  increased  pressure  :  water  is  split 
off  and  i-anthra-N-arylpyrrolecarboxyUc  acids  are 
formed.  They  are  yellow  to  brown  substances 
which  dye  wool  yellow  to  blue  shades  in  an  acetic 
acid-acetate  bath. — A.  S. 


Vat  dyestuffs  and  jjrocess  of  making  same.  A. 
Schmidt,  K.  Thiess,  and  E.  Bryk,  Assignors  to 
Tarbw.  vorm.  Meister,  Lucius,  und  Briining, 
H6chst-on-Maine,  Germanv.  U.S.  Pat.  1,128,308, 
Feb.  16,  1915.  Date  of  appl.,  Mar.  3,  1913. 

See    Ger.    Pats.    265,195    and    265,196    of    1912  ; 

this  J.,   1913,  1101. 


Indophenolsulphonic  acids  and  process  of  making 
same.  A.  Schmidt  and  G.  Kronlein,  Assignors  to 
Farbw.  vorm.  Meister.  Lucius,  und  Briining, 
H6chst-on-Maine,  Germanv.  U.S.Pat.  1.128.370, 
Feb.  16,  1915.     Date  of  appl.,  April  24,  1913. 

See  Eng.  Pat.  10,875  of  1913  ;    this  J.,  1913,  974. 


Sulphur  dyestuffs  and  process  of  tndking  same.  A. 
.Schmidt  and  G.  Kronlem.  Assignors  to  Farbw. 
vorm.  Meister.  Lucius,  und  Briining,  H6chst-on- 
Maine.  Germanv.  U.S.  Pat.  1.128,371,  Feb.  16,. 
1915.  Date  of  appl.,  April  24,  1913. 

See  Pr.  Pat.  457,535  of  1913  ;   this  J.,  1913,  1005. 

Azo  colouring  matters.  Azo  dyes.  W.  Neehneier  and 
A.  Sigwart,  Leverkusen,  Germany,  Assignors  to 
Svnthetic  Patents  Co.,  New  York.  U.S.  Pats. 
1."I28,813  and  1,128,814,  Feb.  16,  1915.  Date  of 
appL,  Feb.  25,  1914. 

See  Ger.  Pat.  274,082  of  1913  ;   tliis  J.,  1914.  784. 

Vat  dyes.  O.  Bally,  ilannlieim.  Assignor  to 
Badische  Anilin  und  Soda  Pabrik.  lAidwigshafen,. 
Germanv.  U.S.  Pat.  1.128.836,  Feb.  16,  1915. 
Date  of  appl.,  Aug.  14,  1913. 

See  Eng.  Pat.  26,551  of  1912  ;  this  J.,  1913,  1004. 

Vat  dyes  and  process  of  making  same.  G.  Kalischer 
and  D.  Nissen,  Frankfort,  Germany,  Assignors 
to  Cassella  Color  Co..  New  York.  U.S.  Pats. 
1.129.574  and  1.129.575,  Feb.  23,  1915.  Date  of 
appl.,  June  18,  1014. 

See  Eng.  Pat.  1443  of  1914  ;    this  J.,  1914.  743. 

[Azo]  dyestuffs  ;  Production  of  blue  diacotisablc  —- — . 
L.  Cassella  und  Co.  Fr.  Pat.  471,779,  Julv  IS, 
1913. 

See  Eng.  Pat.  17.030  of  1913  ;   this  J.,  1914,  743. 

Azo  dyestuffs  derived  from  the  arylamides  of  2.3- 

hydroxy  naphthoic     acid;      Production      of . 

Cheni.  Falir.  Griesheim-Elektron.  Fr.  Pat. 
471.799,  :\Iav  4,  1914.  Under  Int.  Conv.,  Sept.  19, 
1913. 

See  Eng.  Pat.  10,085  of  1914  ;   this  J.,  1914.  915. 

Aso  dyestuffs  ;   Production  of  neic  diazotisable . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Fr.  Pat. 
471.881,  Mav  6,  1914.  Under  Int.  Conv.,  Mav  10, 
1913. 

See  Ger.  Pat.  273,934  of  1913  ;   this  J.,  1914,  783. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Patents. 

Paper  ;  Apparatus  for  boiling  and  washing  rags  for 

■use  in  the  manufacture  of .     T.  H.  Nash,  St. 

PauPs  Cray,  Kent.  Eng.  Pat.  6874,  Mar.  18, 1914. 

The  boiler  consists  of  a  water-tight  casing  in  which 
revolves  a  cylindrical  holder  having  perforated 
walls  formed  with  angular  or  V-shaped  corrugations, 
or  with  sinuous  or  semi-circular  corrugations, 
and  with  imperforate  ends.  Means  are  provided 
for  driving  the  holder  by  gear-wheels  at  each  end 
and  for  supplying  steam  and  rinsing  water  to  the 
interior  of  the  casing. — J.  F.  B. 

Paper  pulp  and  feeding  stuff  from,  the  root-stalks 
of  Brassica  species,  such  as  cabbage  stumps,  etc. 
W.  Fornoff.    Ger.  Pat.  279,516,  Jan.  17,  1914. 

The  material  is  treated  with  an  alkali  and  digested 
with  steam  or  water,  preferably  under  pressure, 
and  the  fibrous  residue  is  then  separated  from 
the  soft  pulp  by  pressing.  The  pulp  is  used  as  a 
feeding  stuff,  and  the  fibrous  matter,  after  further 
digestion  with  caustic  soda  or  with  water  under 


ToLXXXlv..  No.:.]         Cl.  VI.— BLEAOHINi:;   DYEING;    TRlNTINi; ;   FINISHING. 


349 


pressure,  is  disintcpratoil  in  a  hcatinp  rnpinc  and 
used  alone  or  niixeil  with  other  inaleiials  as  paper 
pulp. — A.  S. 

Fibrous    nviterialis  :     Apparaltis   for    treating . 

E.     P.    JefTerson.     Hoston.    Mass.        L'.S.     I'at. 

1.12S,151,  I'eb.  10,  l'J15.    Dale  ol  appl.,  Jan.  1,5, 

ll>12. 
Thk  material  is  treated  in  a  perforated  drxim 
i-otating  in  a  elcsed  tank  partially  tilled  with 
liquid  whieli  is  lioiled  liy  steam  under  pressure. 
The  material  is  prevented  from  turning  in  the 
drum  as  it  rotates,  so  that  it  is  alternately  subjected 
to  the  action  of  (lie  lioilins;  liquid  anil  of  the 
stejim  aliove  it.  Perforated  pipes,  open  at  tlie 
eniis,  are  arranged  across  the  drum  to  assist  the 
penetration  of  the  liquid. — J.  F.  B. 

Aceti/l-rellulosc  plastirn  ;    Process  of  makinf/ . 

\V.  G.  I.inds;»\ .  Caldwell.  N.J.,  Assignor  to  The 
Celluloid  Co.,  New  York.  U.S.  Pat.  1,128.468, 
Feb.  1(5,  l!tl,->.    Date  of  appl.,  Nov.  27,  lOll. 

ACETYLCELLrLosio  soluble  in  ac.-etonc  is  in- 
corporated with  .a  triarylphosphato  liaving  not 
more  than  seven  carl)on  atoms  in  the  aryl  group. 
e.g.,  triphenylphosphate,  in  tl\e  presence  of  a  small 
proportion  of  methvl  alcohol,  and  the  mixture  is 
heated.— J.  F.  B. 

lictling  of  plants,  esperialli/  tcrtile  pttnUs  ;   Chemical 

process  for  the .      \'.   N.   F.   Lombard    and 

G.  A.  F.  Lasegue.     Fr.  Pat.  171,781,  July  19, 1913. 

See  Eng.  Pat.  23,3o.->  of  1913  ;   this  J.,  1911,  248. 


Cellulose  ;     Purified   hydratcd  ■ 


■  and    method   of 


manufacture.  A.  Pellerin.  Neuilly,  France.  U.S. 
Pat.  1,128,024,  I'el).  10,  191,5.  Date  of  appl., 
July  8,  1910. 

See  Fr.  Pat.  410,770  of  1909  ;    this  J.,  1910,  811. 

Cellulose  esters,  cellulose  compounds,  india-rubhcr, 
and  other  ingredients  ;    Maniifactttrc  of  substances 

from .    Ij.  Collardon,  West  Broinwicli.    U.S. 

Pat.  1.128.8,51,  Feb.  10,  191,5.  Date  of  appl,, 
Jan,  20,   1913. 

See  Eng.  Pat.  1598  of  1912  ;    this  J.,  1913,  498. 

Cellulose  or  cellulosic  substances  ;    Preparation  of 

soluliotts  of in  concentrated  hydrochloric  acid. 

n.  Willstatter.  Fr.  Pat.  471,479,' April  29,  1914, 
Under  Int,  Conv,,  .May  24,  1913. 

See  Eng.  Pat.  10,605  of  1914  ;   this  J,,  1914,  859, 

Methyl  alcohol  or  other  volatile  stibslanees  from  teood 
or  other  material  containing  cellulose  ;  Method 
of  producing .  H,  O,  \.  Bergstroin,  Stock- 
holm, Sweden.  U.S.  Pat.  1,129,542,  Feb.  23,  1915. 
Date  of  appl.,  April  30,  1912. 

See  Ft.  Pat.  433,168  of  1911  ;    this  J,,  1912,  123, 

JV'etc  sidwtituted  ureas  [and  their  tise  for  stabilising 
nitro-products,  e.g.,  eelluloid].  Eng.  Pat.  17,501. 
See  XX. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Peroxide  bleaching  baths  ;  Prevention  of  decomposi- 

tionof .    V.SWintsch.    Rev.  Mens.  Blanchiss- 

age,  1914,  7,  102. 

To  prevent  the  rapid  decomposition  of  alkaline 
Bolutions  of  hydrogen  peroxide  and  other  bleaching 
«gent«  containing  active  oxygen,  the  addition  of 


boron  compounds  as  well  as  pyrophosphate  is 
suggested.  A  hire  of  solution  containing  34  grms. 
of  iiydrogen  juioxide,  1-7  gnus,  of  caustii-  soda, 
30  grms,  of  sodium  pyrophosph.ite.  and  5  grms.  of 
sodium  metaborate,  liad  not  diminished  in  avail- 
able oxygen  content  after  lieating  to  00' C,  for 
one  hour.  After  keeping  at  this  tem[)eraturc  for 
3i  hours,  a  diminution  of  .S4"„  was  noted  in  tlie 
case  of  a  sample  whicli  did  not^  contain  the  meta- 
borate. wliereas  the  above  sample  had  only  lost 
ll-2"„  of  its  available  oxygen.  These  additions 
are  also  useful  for  the  preservation  of  neutral  or 
acid  baths.— F.  W.  A. 
I 

]yeighting  of  silk  ;  Determination  of -.     P.  Ileer- 

mann  and   Frederking.     ('hem.-/eil,,    1915,   39, 
149—150, 

In  tlie  usual  method  of  determining  tin  plios|)ha(e 
and  silicate  weighting  the  silk  is  heiited  willi  dilute 
hydrofluoric  acid  at  50  — 00    ('.  (compare  this  J,, 

1  1903.  022,  825,  908)  :  the  method  is  somewhat 
tedious  and  special  precautions  have  to  be  taken 
to  prevent  the  thermometer  being  attacked  by  the 

I  acid.  The  aulhoi's  have  found  that  silk  fibroin 
may  be  digested  with  boiling  2",',  liydrolluoric  acid 

I  for  1  hour  without  appreciable  loss  of  weight  and 
propose  the  loUowing  modified  method.  The 
sample  is  heated  with  2"„  bydroHuoric  acid  in  a 

j  platinum  dish  on  the  water-liath  for  15 — 20  miiis,, 
W'ith   occasional   agitation,   then   treated  as   usual 

j  with  5"„  hydrochloric  acid,  washed,  dried,  and 
weighed. — F.  W.  A. 


Acid  dyebath  ;  Mechanism  of  the  - 


.  II.  M.  Fort 
and  D.  Swares.  J.  Soc.  Dyers  and  Col.,  1915, 
31,  80—83. 

In  a  previous  communication  (this  J.,  1913,  907), 
one  of  the  authors  stated  a  provisional  theory  of 
the  acid  dyebath.  It  has  been  shown  that  if 
wool  is  dyed  with  colour  .acids  or  salts  of  acid 
dyestuffs  in  a  bath  containing  sulphuric  acid, 
more  sulphuric  acid  remains  iu  the  bath  than 
when  wool  is  treated,  under  similar  conditions,  iu  !i 
bath  containing  sulphuric  acid  alone.  This  is 
assumed  to  be  similar  to  the  replacement  of 
sulphiu'ic  acid  from  acid-prepared  wool  on  dyeing 
with  an  acid  dyestuff.  In  the  acid  dye-bath  the 
acid  first  prepares  the  «'ool.  combination  occurring 
to  a  considerable  extent  at  the  same  time,  and 
then  an  interchange  of  acid  and  dyestuT  tak*>s 
place,  the  wool  combining  with  tlie  dyeslulT  and 
liberating  sulphuric  ac-id  (free  or  combined).  The 
view  that  tlie  absorption  of  acids  by  wool  is  due  to 
additive  salt  formation  has  received  much  suppoi-t 
(see  this  J,,  1914,  133).  Sisley  has  compared 
I  dyeing  phenomena  to  the  formation  of  substances 
such  as  anthracene  picrate,  a.  suggestion  similar 
to  the  theory  advanced.  It  has  further  been 
shown  that  suppressed  amidation  of  wool  results 
iu  decreased  affinity,  and  increased  amidation  in 
increased  affinity  for  acid  dyestufTs  (see  this  J., 
1014,  300).  The  present  results  confirm  the  view- 
that  the  dyestulT  and  the  acid  interfc^rc  with  the 
exhaustion  of  each  other  when  used  together  in 
the  ordinary  acid  dyebath  ;  this  interference  is 
related  to  their  combination  with  wool,  and  takes 
place  to  such  an  extent  that  it  may  rejusonably  bo 
assumed  to  be  one  of  the  factors  influencing 
dyeing.  The  common  a-ssmnption  that  sulphuric 
acid  liberates  the  free  colour  acid  from  an  acid 
dyestuff  in  the  ordinary  acid  dyebath,  does  not 
explain  the  excess  SO,  remaining  in  the  acid 
dyebath,  since  this  exce-ss  is  foimd  when  picric 
acid  is  used.  Moreover,  wlien  salts  of  acid  dye- 
stuffs  are  used,  the  excess  SO,  does  not  correspond 
to  the  amount  of  sodium  sulphate  which  would  be 
formed  if  such  an  interaction  occurred.  Knecht 
has  shown  that  the  magnesium  salt  of  Crystal 
Scarlet  recrystalli.ses  unchanged  after  heating  in 
strongly  acid  solution. 
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Misleading  results  are  obtained  frona  a  short 
laboratory  test  to  estimate  the  bleeding  which 
would  occur  under  a  prolonged  treatment.  On 
immersion  in  cold  water,  changed  twice  a  day,  wool 
dyed  from  an  acid  bath  scarcely  bled  until  three 
days  had  elapsed,  when  considerable  bleeding 
occurred,  increasing  to  a  maximum  in  several  days, 
and  continuing  to  bleed  after  six  weeks'  immersion. 
Wool  dyed  from  a  neutral  bath  bled  considerably 
at  first;  the  bleeding  gradually  diminished  after 
several  days,  but  continued  to  the  end  of  six 
weeks.  Tliis  seems  to  show  that  the  excess  of 
■combined  sulphuric  acid  is  first  removed  from  the 
wool,  and  as  its  protective  action  disappears  the 
dye  commences  to  bleed  more  rapidly,  until 
eventually  bleeding  may  be  more  pronounced  than 
in  the  case  of  wool  dyed  from  a  neutral  bath. 
Further  experiments  are  described  in  support 
of  the  reaction:  wool-basic  hydrate-H2S04  + 
Na  colour  salt  :;t  wool-basic  hvdjate-colour  salt 
-t-NajSOj.— F.  W.  A. 

Patents. 

Yegelable  textile  fibres  for  hieaching  ;  Preparation  of 

.  J.  L.  Jardine,  Penicuik,  and  T.  A.  Nelson, 

Edinburgh.  Eng.  Pat.  802,  Jan.  12,  1914. 
The  material  is  digested  under  pressure  with  a 
solution  of  magnesium  or  sodium  bisulphite  con- 
taining an  excess  of  available  sulphurous  acid,  the 
gases  liberated  during  the  treatment  being  com- 
pletely removed  to  prevent  deterioration  of  the 
fibre  by  the  Uberated  sulphur  dioxide.  This  single 
treatment  mav  be  substituted  for  the  alternate 
alkaline  (bowklng)  and  acid  (souring)  treatments, 
the  lignified  incrustations  as  well  as  pectose  and 
gummy  ingredients  being  removed  without  any 
tendency  towards  mercerisation,  or  appreciable 
alteration  of  the  structural  character  or  strength 
"  of  the  fibres.— F.  W.  A. 

Slcaehing    action    of   hydrogen    peroxide    or    other 
peroxides,   or  j^er-saHs ;   Process  for  accelerating 

the .  L.  Golodetz  and  B.  Benedix.   Ger.  Pat. 

279,803,  Aug.  1,  1912. 
The  material  to  be  bleached  is  treated  first  with 
an  oxydase  preparation,  e.g.,  with  an  aqueous 
alcoholic  extract  of  horse-radish,  or  with  yeast  or  a 
yeast  extract,  and  then  with  the  bleaching  solution. 
.  —A.  S. 

Dyeing  machine.  W.  H.  Shainline,  Norristown,  Pa. 

US.   Pat.    1.129.128,   Feb.   23,    1915.     Date  of 

appl.,  April  10,  1914. 
A  EOTAKY  perforated  cage,  17,  mounted  in  a  tank, 
^,  for  the  dye  liquor,  contains  an  inner  perforated 
■chamber,   21,   communicating  with   the   tank   by 
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■openings  in  the  ends  of  the  cage.  The  inner 
chamber  is  fitted  at  each  end  with  a  propeller,  24, 
which  can  be  rotated  in  either  direction.  Per- 
forated radial  partitions   connect   the  inner  and 


outer  perforated  chambers,  and  di%-ide  the  cage 
into  separate  compartments. — F.  W.  A. 

Printing  of  fabrics  and  other  material;    Machinery 

for   the    intermittent .     E.   W.   Buckley,  and 

Mather  and  Piatt,  Ltd.,  Manchester.     Eng:  Pat. 
3408,  Feb.  10,  1914. 

A  MACHINE  for  printing  various  lengths  of  fabric, 
paper,  or  other  material,  with  means  for  clianging 
rapidly  to  deal  with  varying  lengths.  A  constantly- 
rotating  disc  is  provided  with  openings  parallel 
to  its  axis  in  which  are  movable  pins.  By  means 
of  a  selective  cham  device,  certain  of  the  pins  may 
be  moved  so  as  to  project  from  one  side  of  the 
disc,  whereupon  they  engage  with  pawl  and 
ratchet  wheel  devices  which  raise  and  lower  the 
printing  rollers. — F.  W.  A. 


Discharges  ;  Production  of  coloured - 


on  tannin- 
mordanted  goods  with  vat  dycstuffs.  Kalle  und 
Co.  A.-G.    Ger.  Pat.  280,367,  March  7,  1914. 

The  tannin-mordanted  goods  are  treated  with 
aluminium  acetate  solution  before  being  printed 
with  the  coloured  discharge  paste. — A.  S. 


Aniline  Blade;    Dyeing - 


on  tissues  and  fibres 
by  oxidation  with  air.  A.  E.  Verg(5.  Fr.  Pat. 
4*71,320,  Julv  7,  1913,  and  Addition  thereto, 
dated  July  18,  1913. 

See  Eng.  Pats.  15,668  and  18,246  of  1913  ;    this 
J.,  1914,  418,  747. 

Discharging  vat  or  sulphide  colours  tcilh  reducing 

agents  ;    Process  for .     L.  Cassella  und  Co., 

G.  m.  b.  H.    Fr.  Pat.  471,655,  July  16,  1913. 

See  Eng.  Pat.  17,031  of  1913  ;   this  J.,  1914,  418. 

Production   of  fast  shades  and   dyesluffs  therefor. 
Eng.  Pat.  28,569.     See  IV. 


Vn.— ACIDS;  ALKALIS;  SALTS;   NON- 
METALUC  ELEMENTS. 

Sulphuric  acid  ;    Fused  silica   dishes  for  the  con- 
centration of .     A.   E.  Marshall.     Met.  and 

Chem.  Eng.,  1915,  13,  136 — 137.    (See  also  this 
J.,   1915,  135.) 

Fused  silica  dishes  for  use  in  contmuous  cascade 
concentrating  plant  were  introduced  in  1907. 
This  resulted  in  great  fuel  economy,  as  the  silica 
dishes  may  be  exposed  directly  to  the  fire  gases. 
The  breakage  in  15  factories  is  stated  always 
to  be  under  5%  per  annum  from  all  causes,  and 
the  fuel  consumption  17  %  of  the  weight  of  finished 
acid.  A  unit  producing  20,000  lb.  of  acid  of 
66°  B.  (sp.  gr.  1-842)  per  24  hours  from  acid  of 
50°  B.  (sp.  gr.  1-53)  consists  of  100  dishes  (12i  in.) 
and  60  pre-heating  pans  (24x12  in.)  in  direct 
contact  with  the  fire  gases,  except  the  last  three 
dishes  in  each  row  ;  these  are  supported  in  closed 
seatings  to  minimise  risk  of  breakage. — W.  E.  S. 

Steamer  carrying  sulphuric  acid;    Loss  of  a- 


Oil,  Paint,   and   Drug  Rep.,   Mar.   15,    1915. 

The  steamship  "  De  Sola,"  which  sailed  from 
New  York  for  Great  Britain  in  January  with  a 
cargo  of  concentrated  sulphuric  acid,  carried 
about  7400  steel  drums,  each  weighing  approxi- 
mately 800  lb.,  representing  about  2800  tons. 
After  the  steamer  had  been  eleven  days  from 
port,  with  rough  weather,  and  nearly  half-way 
across,  with  water  in  the  hold,  which  had  broken 
through  the  hatches,  it  was  discovered  that  the 
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acid  was  loakins;  from  the  drums,  and  two  men 
were  overcome  with  gas.  It  was  then  deemed 
advisable  to  return  to  tlie  nearest  port.  Upon 
reaohin^r  St.  .Ii>hii's,  N.F..  the  oarRo  was  taken  out, 
and  tlie  sound  ilrums  carefully  re-stowed,  hut  when 
the  steamer  wa.s  oidy  2-t  hours  out  other  st("el 
drums  were  found  to  he  leaking,  and  once  more 
the  steamer  returned  to  port.  While  waiting  at 
St.  John's  for  instructions  the  steamshi])  took  tire, 
as  a  result  of  the  escape  of  iiiflannnahle  gases, 
and  this,  together  with  the  damage  done  to  the 
hull  of  the  ship  by  the  action  of  the  acid,  caused 
the  ship  to  sink.  While  under  water,  the  drums 
of  sulpluiric  acid  exploded,  and  the  steamer 
and  the  cargo  are  now  said  to  be  a  total  loss. 

Hydrocyanic  acid  :  Dclerm  itutlion  of  small  guantHies 

of .  A.  Viehoever  and  V.  O.  Johns.  J.  Amer. 

Chem.  See,   1915,  37,  (iOl— 607. 

The  Prussian-blue  method  is  recommended,  the 
authors  having  determined  the  conditions  neces- 
sary to  obtain  a  constant  shade  as  well  as  density 
of  colour  from  a  given  quantity  of  liydrocyanic 
acid.  The  distillate  containing  the  hydrocyanic 
acid  is  rendered  slightly  alkaline  with  sodium 
hydroxide  and  evaporated  under  reduced  pressure 
and  below  70°  C.  to  a  volume  of  1  c.c.  ;  0-2  c.c. 
of  3%  ferrous  sulphate  solution  and  005  grm.  of 
potassi\mi  fluoride  are  then  added,  and  the  air  is 
exhausted  from  the  flask.  After  10  minutes,  the 
mixture  is  acidified  with  30"o  nitric  acid,  and  the 
blue  coloration  obtained  compared  with  a  suspen- 
sion of  I'russian-blue  made  from  a  known  weiglit  of 
potassium  cyanide.  The  use  of  nitric  acid  or 
sulphuric  a<id  is  preferable  to  tliat  of  hydrocliloric 
acid  for  acidifying  the  mixture,  and  tlie  presence 
of  potassium  fluoride  has  a  remarkably  favourable 
effect  on  the  formation  and  colour  of  the  Prussian- 
blue.  It  is  not  necessary  to  add  a  ferric  salt,  and 
any  considerable  formation  of  ferric  salts  should  be 
avoided.— W.  P.  S. 


Calcium  cyanamide  ;   Crude  ■ 


as  a  raic  rmttcrial 


of  the  chemical  industry.  O.B.Carlson.  Baltischer 
Ing.-Kongress,  Julv,  1914.  Z.  angew.  Chem., 
1914,  27,  Wirtschaftl.  Teil,  721—725. 

CllL'DE  calcium  cyanamide  has  acquired  rapidly 
increasing  importance  as  a  raw  material  of  chemical 
industry.  Ammonia  is  prepared  from  it  by  heating 
with  water,  and  cyanides  by  fusing  with  alkali 
salts  ;  both  processes  are  worked  on  the  industrial 
scale.  15y  lieating  with  water  at  moderate  tem- 
peratures under  definite  conditions,  cyanamide  is 
converted  almost  <|uaiititatively  into  dicvano- 
diamide.  Nil  :  C(N'H  j).NH.CN,  anil  this  yields 
dicyanodiamidine.  Nil  :  C(NlI,).NH.CO.NII.,  from 
which  guanidine  is  prepared  technically  by  heating 
witli  acids  in  an  autoclave.  Cyanamide  when  heated 
with  acid  yields  urea  or  dicyanodiamidc  according 
to  the  conditions,  as  is;  shown  in  the  following  table  : 


Temp.,  °C. 

Maximum  yield. 

Acid. 

Dicvano- 

Urea 

diamiUe 

% 

o/ 

10%  HjSO«   

20 

100 

0 

511 

99 

1 

7U 

48 

52 

90 

31-5 

68-5 

20%  H,SO,    

25 

99 

1 

50 

50 

50 

60 

/ 

93 

100 

2 

08 

As  an  example  of  tlie  use  of  calcium  cyanamide  as  a 
raw  m.'iterial  for  the  manufacture  of  pharma- 
c<'utical  chemicals,  the  preparation  of  veronal 
(diethylbarbiturio  acid)  is  represented  schematic- 
ally. In  this  process  2-cyaiiimiiio-4-iinino-5-diethyl- 
li-oxypyrimidine  is  produced  liy  the  interaction  of 
dicyauodiamide  and  the  ethyl  ester  of  diethyl- 
cyanoacetic  arid,  and  is  coiiverti>d  into  veronal  by 
replacing  the  cyanimino  and  imino  groups  by 
oxygen.  The  chief  disadvantage  attaching  to  the 
use  of  calcium  cyanamide  as  a  raw  material  is  its 
great  reactivity,  which  makes  it  dillicult  to  obtain 
high  yields  and  pure  products  on  account  of  the 
ease  with  which  secondai'y  reactions  take  place. 

— A.  S. 


Ferric  salts  ;  Apparent  sloivness  of  hi/droh/sis  of , 

A.   Quartaroli.    Gaz.  Chim.   Ital.,   1915,    45,    I, 
139—152. 

Tm?  hydi'olysis  of  ferric  chloride  in  solutions  of 
various  concentrations  was  studied  by  making 
determinations  of  the  magnetic  susceptibility  (du& 
to  iron  in  the  ionised  condition),  electrical  con- 
ductivity, and  concentration  of  hydrogen  ions. 
It  is  concluded  from  the  results  that  the  hydrolysed 
portion  of  the  ferric  chloride  consists  partly  of 
FeOH  ions  (.and  possibly  FeOjII,  ions)  and  partly 
of  amicroscopic  colloidal  particles  of  ferric  hydr- 
oxide or  highly  basic  chlorides  :  the  colloidal 
particles  adsorb  a  considerable  quantity  of  hydro- 
chloric acid.  The  proportion  of  colloidal  ferric 
hydroxide  remains  unaltered  on  keeping,  but  its 
degree  of  dispei-sion  diminishes  and  the  resulting 
decrease  of  surface  causes  the  liberation  of  part  of 
the  adsorbed  hydrochloric  aciil  and  hence  an 
increase  in  the  electrical  conductivity.  With 
incieasing  dilution  the  ionised  portion  of  the 
products  of  hydrolysis  increases  at  the  expense  of 
the  colloidal  portion.  The  magnetic  susceptibility 
measurements  are  opposed  to  the  view  that  ferric 
chloride  is  completely  hydrolysed  and  converted 
into  the  colloidal  hvdroxide  at  a  dilution  of 
0000054  grm.-mol.  per  hire. — A.  S. 


Thiourea  is  obtained  by  the  hydrolysis  of  calcium 
cyanamide    in    presence    of    hydrogen     sulphide. 


Chromium  sesquioxide  ;    TJ7isM>lc  - 


,  and  correc- 
tio7^s  of  previous  ivork  on  the  heat  effect  of  chromium 
and  aluminium  sesquioxidcs  in  fusions  with 
sodium  peroxide.  W.  G.  Mixter.  Amer.  J.  Sci., 
1915,  39,  295—299. 
KiTHEU  the  crystalline  or  the  supposedly  amorphous 
modification  of  chromium  sesquioxide  when  fused 
with  sodium  peroxide  gave  an  average  exothermal 
effect  of  720  calories  per  gram  :  these  two  stable 
forms  are  therefore  regarded  as  the  same  polymer 
of  the  unstable  form,  the  average  heat  of  reaction 
of  which  with  sodium  peroxide  was  865  calories 
per  gram.  A  dark  olive-green  specimen  of  the 
unstable  form  containing  5-9%  H20^("0^  was 
obtained  by  dehydrating  chromic  hydroxide  in 
hydrogen  for  24  hrs.  at  420"  C,  but  complete 
dehydration  required  higher  temperatures  at  which 
the  unstable  sesquioxide  "  glowed  "  and  changed 
to  the  stable  green  oxide.  Prolonged  heating  of 
tlie  unstable  sesquioxide  below  the  temperature  of 
glowing  resulted  in  a  similar  but  slower  change, 
while  in  a  brisk  stream  of  oxygen  the  change  was 
very  rapid  at  such  temperatures.  The  following 
derived  thermal  data  are  given  : 

2Cr  +  30  =  f;r.O,  (stable,  crystalline) +  207,000  calorics. 

2Cr  +  30  =  Cr;()3  (stable,  amorphous) +  286,000 

2Cr  +  30  =  Cr,03  (unstable)  +243,000        „ 

Alumina  containing  1-7%  HjO  was  obtained  by 
maintaining  the  hydroxide  at  500'  C.  tor  24  hrs.  ; 
thermal  determinations  similar  to  the  foregoing 
indicated  that  this  form  polymerises  at  higher 
temperatures. — J.  R. 
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German  Potash  Syndicate.     Engineering,  Mar.  19. 
1915. 

The  Kali  Syndicat  has  recently  forwarded  a 
petition  to  the  autliorities  asking  that  permission 
miglit  be  given  to  raise  the  maximum  prices  for  the 
home  market  fixed  in  the  Kali  Law  of  May  25, 
1910.  The  present  condition  of  the  potash 
industry  may  be  illustrated  by  the  tact  that  the 
Anlialt  Crown  Works  have  made  a  loss  of  500.000 
marks  from  Aug\ist  to  the  end  of  December, 
whilst  the  corresponding  period  of  1913  yielded 
profits  of  200,000  marks.  The  increase  asked  tor 
amounts  to  an  allowaljle  limit  of  25%  durmg 
tlie  duration  of  the  war,  and  six  months  beyond. 
In  the  meantime  the  board  has  fixed  tlie  pro- 
duction of  potash  goods  for  the  current  year 
as  follows.  The  figures  represent  100  kilos,  pure 
potash  :^ 


1915. 

1914. 

Home. 

.\broad. 

Home. 

.\broad. 

Carnallite  with  not 

less     tlian     9% 

and    not    more 

than  12"i  K.,0 

4S.000 

3,000 

71,000 

1000 

Raw         products 

with  12  to  15% 

KoO 

2,666.000 

822,000 

3,390,000 

1.411.000 

Manure  with  20  to 

22%  K2O  . . . . 

20,000 

334,000 

23,000 

483.000 

Manure  with  30  to 

32%  E.O  .... 

36,000 

115.000 

40.000 

164  000 

Manure  with  40  to 

42%    KoO.    in- 

cluding   potash 

manure  with 

38%  KoO  .... 

2.292,000 

687,000 

2,113.000 

671,000 

Chloride  of  potash 

545,000 

1,383,000 

697.00U 

1,375.000 

Sulphate  of  potash 

with  more  than 

42°i  K,0  .... 

12,000 

376,000 

17,000 

551)  000 

Potassium  -  mag- 

nesium sulphate 

2,000 

147,000 

2,000 

l.'.S.OOO 

Total 

5,621,000 

3,867,000 

6,353,000 

5,313,000 

The  quantity  to  be  disposed  of  for  home  and 
abroad  for  the  present  vear  thus  amounts  to  an 
aggregatcof  9 1,S,000,000  kilos.,  against  1,1 66,600,000 
kilos,  for  the  preceding  year. 

Beryllium  compounds  ;  Sources  and  industrial  uses 
of .   Bull.  Imp.  Inst.,  191i,  12,  613—615. 

The  most  important  berylUum  mineral  is  beryl, 
a  tvpical  analysis  of  whicli  is  :  BeO,  12-6-1  :  ALOa, 
17-b5  ;  FcO,,  2-20  :  CaO.  0-57  :  Na„0,  0-68  ; 
SiO.,.  65-24  ;  HoO,  2-70  %.  It  is  widely  distributed 
and  has  been  found  in  various  parts  of  the  United 
Kingdom.  Tlie  treatment  of  the  mineral  consists 
in  fusing  it  with  two  parts  of  potassium  carbonate 
for  three  hours,  adding  a  .sUght  excess  of  sulphuric 
acid,  evaporating,  and  diluting  with  water.  The 
silica  is  filtered  off,  the  solution  concentrated  to 
induce  crystallisation  of  most  of  the  aluminium 
as  potash  alum,  and  the  mother  liquor  ijouivd  into 
a  saturated  solution  of  ammonium  carbonate, 
allowed  to  stand  for  several  days,  and  then  filtered. 
Basic  beryllium  carbonate  is  precipitated  from  the 
solution  by  means  of  superheated  steam  and  is 
purified  by  dissolving  in  ammonium  carbonate  and 
precipitating  with  steam  several  times.  In  an 
alternative  method  the  beryl  is  fused  with  six 
parts  of  ammonium  fluoride  for  ten  to  twelve  Iiours, 
then  extracted  with  water,  the  solution  evaporated 
with  sulphuric  acid,  diluted,  and  treated  with 
ammonium  carbonate  as  above.  The  only  impor- 
tant commercial  application  of  beryllium  com- 
pounds is  the  addition  of  0-5 °o  of  beryllium  nitrate 
to  the  impregnating  solution  used  in  the  manu- 
facture   of    incandescence    gas    mantles    to    give 


increased  strength  to  the  ash  skeleton.  Prior  to 
the  war  the  manufacture  of  berylUum  nitrate  was 
carried  on  entirely  in  Germany,  but  British 
manufacturers  are  now  prepared  to  put  beryUium 
salts  on  the  market. — A.  S. 


Hydrazine ;  Electrolysis  of  a  solution  of  sodium, 
hydrazide  in  anhydrous  — ■ — .  T.  W.  B.  Welsh. 
J.  Amer.  Ohem.  Soc,  1915,  37,  497 — 508. 

SoDiuji  amide  or  metallic  sodium  reacted  with 
anhydrous  hydrazine,  yielding  sodium  derivatives 
of  hydrazine  which  could  not  be  characterised  on 
account  of  their  violently  explosive  nature.  Their 
solutions  in  anhydrous  hydrazine  conducted  the 
current,  vielding  both  nitrogen  and  hydrogen  at 
each  electrode.  In  tests  with  a  copper  coulometer 
the  ratio  Cu :  N  varied  from  1:11  for  dilute 
solutions  to  1:2-6  for  stronger  solutions. — J.  R. 


I   Silicidised  carbon.    Silfrax.     F.   J.   Tone.     Trans. 
Amer.  Electrochem.  Soc,  1914,  26,  181—198. 

I  SiLFE.vx  is  obtained  by  the  action  of  the  vapour 
j  of  siUca  or  silicon  on  carbon  ;  the  product  retains 
I  the  original  shape  of  the  carbon,  which  is  penetrated 
I  to  a  maximum  depth  of  about  J  in.  The  appear- 
I  ance  and  character  of  the  product  vary  with  the 
temperature  of  production,  but  non-crystalline 
1  (yellow)  and  crystalline  (steel  black)  varieties, 
obtained  by  heating  carbon  in  the  amorphous  and 
crystalline  zones  of  a  carborundum  fui'nace  {i.e., 
at  1150°— 1820°  C.  and  1820°— 2220°  C,  respec- 
tively) were  both  found  to  consist  essentially  of 
the  same  silicon  carbide  as  carborundum,  viz.. 
SiC.  By  the  combined  action  of  silicon  vapour  and 
molten  sfiicon.  carbon  is  silicidised  in  the  same 
manner  as  when  placed  in  a  carborundum  furnace  ; 
but  the  resulting  product  is  carljorundum  con- 
taining varying  proportions  of  pure  sdicon,  these 
two  components  being  mutually  soluble  in  all 
proportions.  In  considering  the  difference  between 
silfrax  and  ordinary  carborundum,  the  reactions 
of  the  carborundum  furnace  are  discussed,  the 
author  being  of  opinion  that  the  equation, 
SiO;-f-3C=SiO  +  2CO,  explains  only  the  conversion 
of  carbon  particles  into  carborundum  in  situ,  but 
not  the  formation  or  growth  of  crystals  larger  than 
the  original  carbon  particles,  since  at  the  tem- 
perature and  vapour  pressure  of  the  carborundum 
furnace,  carbon  is  generally  regarded  as  having 
no  appreciable  vapour  tension.  The  equation, 
3Si-r2CO'S-2SiC4-SiOs  is  suggested  to  account 
for  all  the  phenomena  of  the  furnace,  the  forward 
or  low  temperature  reaction  (wliich  is  exothermic 
and  occurs  throughout  the  crystalline  zone) 
explaining  the  building  up  of  the  large  from  the 
small  crystals  formed  by  the  first  equation,  and 
the  reverse  reaction  (occurring  in  the  hottest  part 
of  the  furnace  and  next  to  the  core)  explaining  the 
phenomena  of  the  local  disappearance  and  re- 
crystallisation  of  carborundiuu.  On  these  grounds, 
silfrax  is  regarded  as  differing  fundamentally  from 
carborundum  in  its  mode  of  production,  being 
formed  mainly  by  the  action  of  silicon  vapour  on 
carbon  in  situ  and  not  from  gaseous  carbon  com- 
pounds. In  the  production  of  silfrax,  the  density 
of  the  original  carbon  article  is  such  tliat  when  the 
initial  coating  is  formed  the  pores  are  almost 
completely  filled  with  silicon  carbide,  so  that 
further  circulation  of  gases  is  made  very  slow  and 
difficult.  Hence  the  vapour  reaction  indicated  in 
the  second  equation  cannot  occur  to  any  extent, 
and  the  crystals  remain  small  and  closely  com- 
pacted so  that  the  product  acquires  toughness  and 
mechanical  strength  superior  to  those  of  car- 
borundum. SUfrax  is  used  commercially  as  a 
refractory  material  for  the  manufacture  of  pyro- 
meter tubes,  electrical  heating  elements,  and 
chemical  ware. — W.  E.  F.  P. 
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Nitrogen  monopoly  in  Germany.    C'hem.  aiul  Drug., 
.Mar.  -27,  1915. 

A  Ger.van  Reichstag  Bill  autliorisps  the  Federal 
Council  to  introiiuco  a  coinniorcial  monopoly 
iu  nitrogen  for  the  perioil  down  to  .March  31,  lt)2"J, 
and  to  frame  the  necessary  regulations.  The 
monopoly  is  to  apply  to  (1)  inorganic  nitrogenous 
minerals  ;  (2)  nitrogenous  compounds  obtainable 
from  natural  products,  as  wcMl  as  nitrogen  com- 
binations primarily  pi-oducenble  artificially  from 
Txitrogeti  ;  and  (3)  nitrogenoiis  fertilisers  produced 
under  Xos.  (1)  and  (2)  or  from  other  materials. 
The  monopoly  would  only  be  extended  beyond 
March,  1922,  on  the  basis  of  the  adoption  of  a 
special  imperial  law.  The  preamble  to  the  Bill 
state.*    that    German    agriculture    and    industry, 

Eartic\darly  tlie  explo.sives  industry,  have  liitlierto 
een  dependent  in  a  great  degree  upon  foreign 
countries  for  supplies  i>f  nitrogenous  compounds, 
although  lai'ge  quantities  were  obtained  in  the 
country  as  by-products  of  coal-couibustion. 
German  chemists  learned  bow  to  make  nitro- 
genous compounds  from  the  air,  and  after  great 
trouble  and  linancial  sacrifices  by  tlie  Empire 
and  by  Pru.ssia.  substitutes  have  been  found 
during  the  war  for  the  deficiency  caused  by 
stoppage  of  imports  of  Chile  nitrate  and  other 
nitrogenous  fertilisers,  and  a  nitrogen-industry 
has  been  created  wliidi  can  meet  the  require- 
■  ments  of  agriculture  and  industry  in  the  future. 
The  remunorativeness  of  tlie  industry  after  the 
war  must,  howevei-,  be  guaranteed,  aiid  this  can 
only  be  assured  by  the  establishment  of  a  monopoly 
immediately. 


Cermnn  Bromine  Convention.     Brit,  and  Col.  Drug., 
.Mar.  27,   1915. 

It  is  announced  (hat  the  mutual  agreement 
hitherto _  existing  between  the  German  Bromine 
Convention  and  the  Chloride  of  Magnesium  Con- 
vention wa.s  recently  dissolved.  The  members  of 
the  former  are  consequently  now  at  liberty  to 
proiluce  and  dispose  of  magnesium  ddoride, 
whilst  it  is  assumed  that  some  of  the  members  of 
tlie  Magnesium  Chloriile  Convention  who  possess 
bromine  plant  will  also  commence  to  manufacture 
and  sell  nromine  in  the  near  future.  It  is  con- 
sidered that  the  terniiii.it  ion  of  the  agreement  may 
cause  the  prices  of  bolh  products  to  fall  to  the 
cost  of  production,  with  the  final  result  of  further 
prejudicing  the  position  of  the  potash  works 
concerned,  which  are  already  suffering  from  the 
unfavourable  working  and  sale  conditions  pre- 
vaiJiug  at  the  present  time. 


Export  of  tin  chloride.    Board  of  Trade  Announce- 
ment.    A'cc  X. 


Arsenic  trioxide  from  JJ lie  (lust.    Klton.    See  K. 

Pliyaico-chemiail  studies  on  the  elei-lrometalliirf/y  of 
aluminium.  [Meltin;/  point  and  density  of 
mijtiires  of  cryolite,  alumina,  and  calcium  fluoride]. 
Pascal  and  Jouniaux.     See  X. 


The  evaporator  and  Ihe  power  problem  in  electro- 
chemical plants.     -Mantius.     See  XI. 


Patents. 
Nitrogen  ;      Process    of   fijation    of - 


_    ,  ,  .         Soc. 

G6n^rale  des  Xitrures,  Paris.  Eng.  Pat.  22,586, 
Nov.  Ki,  1911.    Cniler  Int.  Conv.,  Nov.  21,  1913. 

TiiK  impure  ferro-aluminium  obtained  by  heating 
a  mixture  of  bauxite  (or  other  aluminous  material), 
carbon,  and  metallic  iron  in  an  electric  furnace, 
is  finely  pulveriseil,  mixed  with  sawdust  to  render 
the  mass  porous,  moistened  with  water,  and 
exposed  to  the  air;  the  mass  liecomes  gradually 
and  spontaneously  heated,  combustible  gases 
being  evolved,  andquickly  attains  a  high  tempera- 
ture, the  resulting  product  being  impure  aluminium 
nitride.  When  once  initiated,  the  reaction  may 
be  coiitinui?d  in  an  atmosphere  of  pure  or  impure 
nitrogen  and  hastened  by  blowing  air  or  nitrogen 
over  or  through  the  mass.— W.  E.  E.  1>. 

Polishing  compositions  lmi.vture  of  vuigncsium  o.vide 

and  a  rare  earth  oxide]  ;    Process  of  mdking • 

and  the  product  thereof.  J.  1'.  Carmichael, 
Milwaukee,  Wis.  U.S.  Pat.  1.128,287,  Feb.  16, 
1915.    Date  of  appl.,  July  17,  1912. 

Suitable  filire,  impregnated  witli  about  its  own 
weight  of  a  solution  of  alkaline-earth  or  magnesium 
nitrate  (which  may  also  contain  a  nitrate  of  a  rare 
earth  metal)  is  dried  and  calcined,  and  the  ash 
strongly  ignited.  The  dry  product  is  used  for 
polishing  the  enamel  of  teeth,  etc. — W.  E.  F.  P. 

Hydrogen  peroxide  solution.  J.  A.  Trimble, 
Brooklyn.  N.Y.  U.S.  Pat.  1,128,(137,  Feb.  10, 
1915.   Date  of  appl.,  Sept.  i,  19U. 

-A  SOLUTIOX  of  hydrogen  peroxide  containing 
cinchonidine  ;  for  example,  one  part  of  cinchonidine 
to    twenty    thousand    of    3°o    peroxide    solution. 

— F.  SODJf. 

Silicates    containing    j)ofassium    and    aluminium  ; 

Process   of  decomposing    natural .       Process 

of  producing  salts  of  potassium  and  aluminium 
and  fixed  nitrogen  ccnnpounds.  S.  Peacock, 
Chicago,  111.,  A.ssignor  to  Internat.  Agricultural 
Corporation.  New  York.  U.S.  Pats,  (a)  1.129,221, 
and  (B)  1,129,721,  Feb.  23,  1915.  Dates  of  appl., 
July  8,  1912,  and  Aug.  14,  1913. 

(A)  TirE  silicate  rock,  mixed  with  carbon,  is  heated 
to  above  KiOO^  C.  in  the  presence  of  nitrogen 
(substantially  free  from  oxygen),  and  the  carbo- 
nitrides  of  potassium  and  aluniiniiiin  thus  formed 
are  removed  by  a  current  of  nitrogen.  (B)  A 
mixture  of  carbon  and  a  silicate  containing 
potassium  and  aluminium  is  heated  in  an  atmos- 
phere of  nitrogen  to  below  1000"  C.,  and  the 
products  are  collected  ami  heated  in  the  presence 
of  steam. — F.  Sod.v. 

Potassium  and  aluminium  ;    Process  for  separating 

from  their  silicate  combinations.   S.  I'eacock, 

Chicago.  Assignor  to  International  Agricultural 
Corporation,  New  York.  U.S.  I'at.  1,129,505, 
Feb.  23,  1915.  Date  of  appl.,  July  8.  1912. 

SiLlc.VTE.s  containing  potassium  and  aluminium 
are  heated  with  carbon  in  the  presence  of  nitrogen 
at  1200'  to  WW)' C,  and  the  reaction  products 
are  distilled  olT  under  diminishetl  pressure.  (See 
also  following  abstract.)— W.  II.  II.  N. 


Catalysis    in     ihe    oxidation    of    alkali    sulphites. 
Saillard.     See  XVII. 


Molecular    slriuUure    of    isotropic    and    anisotro2iic 
binary     miirlures     [silica-boric     oxide     glasses]. 
Tanimann.     .SVe  XXI\'. 


Silicon    compounds   and   by-products  ;     Process  for 

making .     S.  Peacock,  Chicago,  A.ssignor  to 

International  Agricultural  Corporation,  New 
York.  U.S.  I'at.  1,129,500,  Feb.  23,  1915. 
Date  of  appl..  July  17,  1912. 

A  MIXTURE  of  finely  divided  felspar  and  carbon 
is  lieated  in  the  presence  of  nitrogen  to  2500 '  C. 
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Potassium  and  aluminium  are  removed  in  tlie 
form  of  gaseous  carbonitrides,  and  the  residue  is 
furtlier  heated  to  form  a  compound  containing 
silicon  and  carbon.  The  separated  potassium  and 
aluminium  carl)onitrides  are  treated  with  super- 
heated steam. — W.  H.  H.  N. 

PJiosjihorus  ;     Process   of  separating from   its 

phosphate  coiiibinations.  S.  Peacock,  Chicago, 
Assignor  to  International  Agricultural  Corpora- 
tion, New  York.  U.S.  Pat.  1,129,504,  Feb.  23, 
1915.  Date  of  appl.,  July  8,  1912. 

Phosphates  are  heated  with  carbon  in  an  atmos- 
phere of  nitrogen  at  900° — 1300°  C.  and  the 
reaction  jDroducts  are  distilled  oil"  imder  diminished 
pressure.  Carbide  of  phosphorus  is  first  formed, 
and  is  subsequently  converted  into  nitrides. 

— W.  H.  H.  N. 


Volatile  compounds  [phosphorus  and  carbonitrides]  ; 
Mixed  — ■ —  and  jjrocess  of  producing  same. 
S.  Peacock,  Cliicago,  Assignor  to  International 
Agricultural  Corporation,  New  York.  U.S.  Pat. 
1,129,514,  Feb.  23,  1915.  Date  of  appL,  April  18, 
1914. 

Phosphate  rock  and  carbon  are  mixed  in  suitable 
proportions  and  heated  in  nitrogen  to  1500°  C. 
The  resulting  phosphorus  and  carbonitride 
vapours  are  removed  under  diminished  pressure  and 
are  separated  by  oxidising  the  former  and  passing 
into  water.  The  carbonitride  is  decomposed  to 
ammonia  by  heating  the  solution  to  200°  C. 

— W.  H.  H.  N. 


Oxides    of   phosphorus    and    nitrogen    compounds  ; 

Process  of  producing .    S.  Peacock.  Clncago. 

m..  Assignor  to  International  Agricultural 
Corporation,  New  York.  U.S.  Pat.  1,129.722, 
Feb.  23,  1915.    Date  of  appl.,  Aug.  14,  1913. 

A  MIXTURE  of  natural  pliosphate  and  carbon  is 
heated  in  an  atmosphere  free  from  oxygen,  and 
the  gases  produced  are  burnt  with  an  excess  of 
air. — F.  Sodn. 


Boron   carbonitride;     Process  for   producing - 


S.  Peacock,  Chicago.  Assignor  to  International 
Agricultural  Corporation,  New  York.  U.S.  Pat. 
1,129,508,  Feb.  23,  1915.  Date  of  appl.,  Sept.  7, 
1912. 

Boron  oxide  and  carbon  are  mixed,  briquetted, 
and  heated  in  nitrogen  to  formBjNX'aNj,  which  is 
cooled  in  the  presence  of  nitrogen.— W.  H.  H.  N. 


Alkali  carbon  if  ride  ;  Process  for  producing 


. ,_.  ^.. ,,  .     S. 

Peacock,  Chicago,  Assignor  to  International 
Agricultural  Corporation,  New  York.  U.S.  Pat. 
1,129,510,  Feb.  23,  1915.  Date  of  appl.,  Sept.  7, 
1912.  fr   ^       V 

Al,K.\Li  oxide  and  carbon  are  mixed,  briquetted, 
and  heated  in  nitrogen  to  the  temperature  of 
formation  of  the  carbonitride,  e.g.,  KjNjCjNi,  and 
the  product  is  cooled  in  nitrogen. — W.  H.  H.  N. 

Alkaline   silicates    [sodi^lm   silicate']  ;    Solution    of 

ayid  process  of  preparing  the  same.     J.  G. 

VaU,  Chester,  and  J.  D.  Carter,  Lansdowne,  Pa. 
U.S.  Pat.  1.129,320,  Feb.  23,  1915.  Date  of 
appl.,  Oct.  22,  1913. 

A  solution,  forming  an  almost  insoluble  product 
on  drying,  composed  of  a  neutralised  solution  of  a 
silicate  {e.g.,  sodium  silicate)  to  which  has  been 
added  a  concentrated  alkaline  solution  of  a  silicate. 

— F.  Sodn. 


Ammonia  ;   Apparatus  for  condensing from  a 

gaseous  to  a  liquid  state.  H.  C.  Gardner,  Chicago, 
III.  U.S.  Pat.  1,129,477,  Feb.  23,  1915.  Date- 
of  appl.,  Nov.  13,  1913. 

A  cooling  liquid  is  discharged  on  to  a  coil  fixed 
in  a  vertical  plane  and  provided  with  an  outlet  for 
the  condensed  liquid  at  tlie  bottom,  an  outlet 
for  vincondensed  gases  at  the  top,  and  an  inlet  for 
the  gas  to  be  condensed  at  an  intermediate  point. 
The  lower  portion  of  the  coil  is  connected  by  a  pipe 
with  the  portion  above  the  gas  inlet,  so  that  parti- 
ally condensed  gases  in  the  lower  portion  ar& 
separated  from  the  liquid  and  conducted  t-o  the 
upper  portion  of  the  coil,  wliere  they  are  further 
cooled  and  partly  liquefied,  and  intermingle  with, 
the    incoming    gases. — F.   SODN. 

Amm,oniacal    liquor ;     Process   for    destroying    the- 
malodorous   gases   and   vapotcrs  produced  in  ih& 

distillation    of .       J.    Becker.       Ger.    Pat. 

278,776,  June  21,  1913. 

The  gases  are  burnt  in  the  known  manner  to  yield 
sulphur  dioxide,  which  is  brought  into  contact  with- 
the  condensed  water  from  the  ammonia  still  in 
a  trickhng  tower.  The  sulphur  dioxide  reacts  with 
the  hydrogen  sulphide  in  the  condensed  water- 
to  foi'in  sulphur. — A.  S. 


Ammonium      sidiihate , 


Manufacture      of - 


Bambach  und  Co.  Ger.Pat.  279,953,AprU  23,1914. 

Ammonium  sulphate  is  produced  by  the  inter- 
action of  an  alkaline-earth  sulphate  and  ammonium 
sulphite  or  bisidphite  or  substances  capable  of 
yielding  the  same.  The  reaction  is  preferably 
carried  out  in  a  saturated  solution  of  ammonium 
sulphate,  and  the  alkaUne-earth  sulphite  which  is 
formed  is  subsequently  decomposed  with  an  acid 
or  a  solution  of  an  acid  salt.  When  the  process 
is  used  to  recover  ammonium  sulphate  from  gases 
containing  ammonia  and  sulphur  dioxide,  c.ff.,. 
in  coking  installations,  gas-works,  and  the  like, 
the  counter-current  method  of  working  is  adopted. 

— A.  S. 


Alkali    halides  ;     Process  for   obtaining front 

natural  double  silicates.  R.  van  der  Leeden. 
Ger.  Pat.  278,259,  March  24,  1914.  Addition  to- 
Ger.  Pat.  267,867  (this  J.,  1914,  8G5). 

Natural  double  silicates  (e.g.,  leucite)  with  or 
without  addition  of  reducing  agents,  are  treated 
witli  a  quantity  of  a  halogen  sufficient  only 
to  combine  with  tlie  alkali  metals,  and  the  whole  is 
heated  under  pressure.  Substances  such  as  silica, 
alumina,  etc.,  capable  of  acting  as  halogen-carriers, 
may  be  added. — A.  S. 


Crystallising  apparatus  for  potassiu7n  chloride 
solution  and  other  solutions  of  the  2)otash  industry. 
W.  Haberlein.    Ger.  Pat.  279,311,  Aug.  15,  1913. 

The  long  crystallising  chamber  is  provided  with 
narrow,  vertical  cooling  boxes  and  witli  a  trough 
at  the  bottom  connected  with  a  tubular  extension 
outside  the  chamber.  A  mechanical  conveyor 
passes  through  the  trough  and  the  extension. 
The  latter  is  in  two  parts,  of  which  one  is  per- 
forated. The  crystals  are  removed  from  the 
trough  by  tlie  conveyor  and  are  compressed  in  the 
first  non-perforated  portion  of  the  extension,  thus 
preventing  outflow  of  the  solution.  In  the  second, 
perforated  portion  of  the  extension  most  of  the 
solution  carried  along  by  tlie  crystals  escapes 
through  the  perforations,  so  that  comparatively 
dry  crystals  are  dehvered  by  the  conveyor  into 
an  elevator  adjacent  to  the  end  of  the  extension. 

—A.  S. 
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Potassium  sails  ;    Process  for  cooling  hoi  solulions 

of lo  obUiiii  large  cryslals.     \V.   lliibcrlein. 

Oer.    Pats,    (a)   2yO",08J»,    Julv     11',    lltl3,   ami 
(B)  280,090,  Jan.  21,  1014. 

(A)  TllK  solution  is  cooled  in  troughs  proviiled 
with  narrow  cooling  boxes  supplied  at  first  with 
wator  nt  n  Icinpcraturo  only  sliglitl>'  lower  than 
that  of  the  solution  to  he  cooled.  The  temperature 
of  the  cooling  water  is  then  lowered  progressively 
by  introducing  gradually  increasing  quantities  of 
cooler  water,  (u)  Aft-t'r  emptying  a  trough,  the 
cold  wafer  in  the  cooling  boxes  is  displaced  by 
warmer  wat*r,  a  quantity  of  hot  wat<»r  is  added,  and 
the  hot  solution  of  potassium  salts  is  introduced 
gradually  into  the  trough  ;  the  temperature  of  the 
water  in  the  looling  boxes  is  then  reduced  pro- 
greasively  by  introducing  increasing  qviantities  of 
cooler  water". — A.  S. 

A Ikali  chloridesoltitioHs  ;  Eleclrolysis  of ,  usitig a 

mercury  calhoile  and  a  porous diaphraqm.    Uoesch 
und  Co.     Gor.  I'at.  270,998,  April  25,  1913. 

The  electrolyte  is  circulated  from  the  cathode 
chamber  through  the  diaphragm  into  the  anode 
diamber,  whem-e  it  is  withdrawn  and  passed  to  the 
saturating  apparatus  and  then  back  to  the  cathode 
chamber  ;  or  a  portion  only  of  the  liquid  in  the 
cathode  chamber  may  be  circulated  in  this  way. 

— A.  S. 


Hydrogen  ;    Produrlion    of  ■ 


■from    mixtures    of 


carbon  monoxide  and  steam  with  the  aid  of  a  catalyst. 
Badischo  Anilin  und  Soda  Fabrik.  Gcr.  I'at. 
279,582,  June  21,  1913. 

Contact  masses  are  used  containing  activating  sub- 
stances, especially  oxygen  compounds  of  chromium, 
tliorium,  uranium,  beryllium,  antimony,  and  the 
like,  or  mixtures  of  these,  in  addition  to  the  usual 
catalj-sts  :  with  such  contact  masses  the  reaction 
is  practically  quantitative  at  a  relatively  low 
temperature  ;  the  contact  mass  during  preparation 
or  use  should  not  be  heated  above  000°  C.  Small 
quantities  of  carbon  monoxide  may  be  readUy 
removed  from  gaseous  mixtures  with  the  aid  of 
the  contact  masses  described. — A.  S. 


Hydrogen  ;  Production  of  ■ 


by  the  action  of  steam 


Seatceeds  ;     Treatvtent   of - 


Ger.  Pat.  279,312,  March  2S,  1912. 

The  seaweed  is  fermented  \\ith  .a  culture  of 
organisms  (chiefly  Oidium  lactis  and  Aspergillus 
glaucua,  with  smaller  quantities  of  lactic  bacteria) 
obtained  from  decomposing  seaweed,  the  cellulose- 
containing  resitlue  is  separateil  and  washed  with 
an  alkaline  solution  and  with  water,  and  the  solu- 
tion is  treated  in  the  known  manner  for  the 
recovery  of  alkali  salts,  pectin  substances,  etc. 
Fermentation  is  preferably  conducted  under 
diminished  pres.sure.  and  the  seaweed  may  be 
submitted  to  a  preliminaiy  treatment  with  acid 
or  alkaline  solutions. — A.  S. 

n ydrosulphilcs  ;     Preparation    of    anhydrous . 

Chem.  Fabr.  Griesheim-Elektron.  Ger.  Pat. 
279.389,  Sept.  28,  1913.  Addition  to  Ger.  Pat. 
207,872. 

A  MODIFICATION  of  the  process  described  in  the 
chief  patent  (see  Fr.  I'at.  400,010  of  1913  ;  this  J., 
1914,  76),  the  last  portions  of  the  water  being 
expelled  by  heating  tlie  hydrosulphite  at  60° — 
ttS"  C,  ia  presence  of  aniline  or  an  equivalent 
organic  base. — A.  S. 

Sodium   hydrosulphite ;   Preparation   of   anhydrous 

.    Kinzlberger  und  Co.    (ier.  Pat.  280,181, 

Nov.  10,  1912. 

Anhydrous  sodium  hydrosulphite  is  obtained  as 
an  insoluble  precipitate  by  the  interaction  of  zinc 
hydrosulphite  or  zinc-sodium  hydrosulphite  and 
sodium  acetate  in  alcohol.^A.  .S. 

Oxides  or  hydroxides  of  heavy  metals  praclically  free 

from,  basic  salts  ;  Process  for  obtaining .     F. 

Cochlovius.  tier.  Pat.  279,420,  May  14,  1913. 
Addition  to  Ger.  I'at.  272,182  (this  J.,  1914,  550). 

Precipitates  of  basic  salts  oVjtained  by  treating 
a  solution  of  a  salt  of  a  heavy  metal  with  a  quantity 
of  a  basic  substance  at  least  equivalent  to  the 
metal  content  of  the  solution,  are  heated  at  a 
moderate  temperature,  below  the  boiling  point  of 
the  salt,  e.g.,  at  500"  C,  and  then  lixiviated  with 
water.  To  clTect  a  separation  in  the  case  of 
solutions  of  mixed  salts,  a  quantity  of  basic 
substance  equivalent  only  to  the  metal  to  be 
separated,  is  used. — A.  S. ' 


on  heated  metals.    W.   Naher  and   M.   Noding. 

Ger.  Pat.  279,720,  Aug.  7,  1913. 
Steam  free  froni  air  is  superheated  to  about 
1000°  C.  and  pa.ssed  successively  over  copper  and 
iron,  in  the  order  given,  in  a  retort  heated  to  about 
800°  C.  To  regenerate  the  metals  from  the  oxides 
produced,  the  undecomposed  steam  from  the 
retort  is  converted  into  water-gas,  which  is  passed 
first  over  the  ii'on  oxide  and  then  over  the  copper 
oxide.  Tlie  gases  from  the  retort  are  led  again 
into  the  water-gas  generator  to  reduce  carbon 
dioxide  to  monoxide,  and  this  circulation  is  con- 
,  tinued  until  the  reduction  of  the  metal  oxides  is 
C.  Christiansen.  1  complete  and  carbon  dioxide  is  no  longer  formed, 
^\•he^eupon  steam  is  again  led  through  the  retort 
to  produce  hydrogen.  Since  1  vol.  of  carbon 
dioxide  yields  2  vols,  of  monoxide,  the  water-gas 
generator  is  provided  with  a  valve  by  means  of 
wliich  a  certain  proportion  of  tlie  gas  can  be  with- 
drawn to  be  used  as  fuel. — A.  S. 

Eadioactivc    preparation    suitable    for    yielding    a 

solution   of    lhorix<m-X  ;   Production   of   a . 

Kunheim  und  Co.  Ger.  Pat.  279,956,  Nov.  30, 
1913. 
A  PURIFIED  neutral  solution  of  radiothorium, 
containing  small  quantities  of  rare  earths,  is  treated 
with  hydrogen  peroxide,  whereby  the  radiothorium 
is  precipitated  as  hydrated  peroxide.  The  pre- 
cipitate can  be  readily  separated  by  filtration  after 
standing  a  short  time,  and  the  thorium-X  generated 
by  disintegration  of  the  radiothorium  can  be 
removed  by  extraction  with  a  dilute  solution  of 
sodium  chloride. — A.  S. 

Sodium  sulphate  or  the  like  ;  Process  and  furnace  for 

the  mamifacture  of .   Chem.  Fabr.  Rhenania, 

C.    Thelen,   and   F.   Wolf.     Ger.   Pat.   279,997, 

June  4,  1913. 

The  charge  is  heated  in  a  pear-shaped   "  pan  " 

j   mounted  horizontally  and  provided  with  a  screw 

j   agitator,  and  then,  by  rotating  the  screw  in  the 

opposite  direction,  is  forced  rapidly  through  an 

opening  in  the  narrow  end  of  the  pan  into  the 

I   roaster.     The    material    is    delivered    on    to    the 

circular  muffle-hearth  of  the  roa.ster  at  the  centre 

and   is  moved  across  the  hearth  to  a  discharge 

opening  at  the  periphery  by  mechanical  scrapers. 

j  Magnesium  carbonate  ;  Process  for  obtaining 

from  minerals  containing  magnesium  and  calcium. 

I  A.  Hambloch.  Ger.  I'at.  280,084,  Sept.  27,  1913. 
Minerals  such  as  magnesite,  dolomite,  or  mag- 
nesium silicates  are  ignited,  with  or  without  addition 

■  of  lime  or  limestone,  the  product  is  treated  with 
ammonium  carbonate  solution  at  the  ordinary 
temperature  to  dis.solve  magnesia,  and  the  resulting 

!  solution     is    heated     to     precipitate    magnesium 

I  carbonate. — A.  S. 
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[April  15,  1915. 


Sulphuric  acid  ;  Apparatus  for  the  manufacture  of 

.     E.    Packard    and    Co.,    Ltd.     Fr.    Pat. 

472,366,  May  19,  1914.    Under  Int.  Conv.,  May 
23,  1913. 

See  Eng.  Pat.  12,067  of  1913  ;  this  J.,  1914,  092. 


Acetic  acid  from  acetylene  ;  Process  for  producing 

.    C.  Hansen  and  A.  Weindel,  Leverkusen, 

Germany,  Assignors  to  Synthetic  Patents  Co., 
New  York.  U.S.  Pat.  1,128,780,  Feb.  16,  1915. 
Date  of  appl.,  Jan.  16,  1914. 

See  Fr.  Pat.  467,515  of  1914  ;  this  J.,  1914,  830. 


Titanium  oxygen  compounds  ;  Manufacture  of  - 


from  ilmenite,  tiianiferous  iron  ores,  and  other 
tiianiferous  materials.  P.  Farup,  Trondhjem, 
Norway.  Eng.  Pat.  15,680,  June  30,  1914. 
Under  Int.  Conv.,  July  1,  1913. 

See  Ger.  Pat.  276,025  of  1913  ;  this  J.,  1914,  920. 


Hydrogen  ;  Process  of  producing  ■ 


.A.  Mittasch 
and  C.  Schneider,  Assignors  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigsliafen,  Germany. 
U.S.  Pat.  1,128,804,  Feb.  16,  1915.  Date  of 
appl.,  Oct.  20,  1913. 

See  Fr.  Pat.  463,114  of  1913  ;  this  J.,'_1914,  313. 

Hydrogen  from  iron  ore  and  steam ;  Reducing  and 

oxidising    apparatus    for    generating .      H. 

Dicke,  Assignor  to  Berlin- Anhaltische  Maschinen- 
bau-A.-G.,  Berlin.  U.S.  Pat.  1,129,559,  Feb.  23, 
1915.   Date  of  appl.,  Dec.  6,  1913. 

See  Eng.  Pat.  28,390  of  1913  ;  this  J.,  1914,  256. 


Ammonia  ;  Production  of -.    C.  Bosch  and  A. 

Mittasch,  Assignors  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat. 
1,128,843,  Feb.  16,  1915.  Date  of  appl.,  Nov.  11, 
1912. 

See  Eng.  Pat.  3345  of  1912  ;  tliis  J.,  1912,  1031. 


Peroxide  of  hydrogen  ;  Process  of  7nahing  - 


Fischer,  Charlottenburg,  Assignor  to  Henkel  und 
Co.,  Dusseldorf,  Germany.    U.S.  Pat.  1,128,906, 
Feb.  10,  1915.    Date  of  appl.,  May  7,  1913. 
See  Eng.  Pat.  8582  of  1913  ;  this  J.,  1913,  791. 

Silicon  carhonitride,   aluminiwn  carbonitride,   and 

calcium  carbonitride  ;  Process  of  producing . 

S.  Peacock,  Chicago,  Assignor  to  International 
Agricultural  Corporation,  New  York.  U.S.  Pats. 
1,129,507,  1,129,509  and  1,129,511,  Feb.  23, 1915. 
Dates  of  appl.,  Sept.  7  and  19,  1912. 

See  Eng.  Pat.  11,390  of  1912  and  Fr.  Pat.  458,168 
of  1913  ;  this  J.,  1913,  699,  1067. 

Nitrogen    compounds  ;    Manufacture    of .     T. 

Fujiyama.    Fr.  Pat.  471,377,  April  27,  1914. 

See  U.S.  Pat.  1,126,000  of  1915  ;   this  J.,  1915,  283. 

Fluoric  acids  ;  Preparation  of  salts  of  complex . 

Gebr.  Siemens  imd  Co.  Fr.  Pat.  471,482,  April 
29,  1914.    Under  Int.  Conv.,  April  30,  1913. 

See  Ger.  Pat.  279,011  of  1913  ;  this  J.,  1915,  230. 

Electric  furnace.  Process  of  making  [iiilrogen]  com- 
pounds in  electric  furnaces.  U.S.  Pats.  1,129,512 
and  1,129,513.    See  XI. 


Vra.— GLASS;    CERAMICS. 

SiVwidised    carbon.     Silfrax.     Tone.     See    VII. 

Molecular  structure  of  isotropic  and  anisotropic 
binary  mixtures  [silica-boric  oxide  glasses].  Tam- 
mann.    See  XXIV. 

Patents. 

Tunnel  kiln  for  glazing  and  enamelling  tiles  and 
for  like  purposes.  G.  Andina,  Turin,  and  J.  W. 
Bottomley,Leeds.  Eng.  Pat.  6818,  March  18,1914. 

The  kiln  contains  several  tiers  of  muffles  arranged 
longitudinally,  separated  by  flues,  and  surrounded 
at  their  middle  portions  by  a  series  of  transverse 
heating-chambers  through  which  the  gases  from 
an  adjacent  furnace  are  led  in  zig-zag  fashion 
around  the  tiers  towards  the  charging  end  of  the 
kiln.  The  supply  of  air  to  the  various  flues  is 
so  controlled  that  the  charge  in  each  muffle  attains 
a  maximum  temperatiu'e  at  the  middle  of  the  kiln 
and  is  gradually  cooled  towards  the  discharge  end. 

— W.  E.  F.  P. 

Refractory  materials  with  a  basis  of  molten  bauxite. 
N.  Lecesne.    Fr.  Pat.  471,513,  April  29,  1914. 

Anthracite  is  mixed  with  tliree  times  its  weight  of 
bauxite  and  heated  in  a  furnace  by  an  air  blast 
at  a  pressvu'e  of  50  grins.  (1  m.  water  column) 
to  start  and  gradually  rising  to  200  grms.  or  even 
to  500  grms.  The  temperature  rises  rapidly,  the 
charge  decrepitating  strongly  until  the  combined 
water  has  been  removed,  and  with  the  formation  of 
aluminium  carbide  the  mass  becomes  incandescent, 
the  silica  is  volatilised,  and  the  iron  is  reduced  and 
thrown  off  as  sparks.  The  heat  of  reaction  is 
sufficient  to  raise  the  temperature  of  the  charge 
to  about  3000°  C.  and  to  melt  the  bauxite  com- 
pletely. Blowing  is  continued  until  nearly  all  the 
anthracite  has  been  burned  oft'  and  to  cool  the 
charge,  which  is  afterwards  removed  and  crushed, 
and  freed  from  iron  by  means  of  magnets.  The 
product  is  very  porous  and  of  low  density  (1500  to 
1700  grms.  per  litre).  To  make  impervious 
refractory  articles,  it  is  mixed  with  water,  ground 
quartz,  and  a  little  quicklime  ;  the  two  last 
combine  and  form  a  bond.  For  porous  refractory 
goods,  finely  ground,  pure,  raw  bauxite  is  used 
as  bond,  e.g.,  3  to  9  vols,  of  fused  bauxite  to 
1  vol.  of  raw  bauxite.  The  mixture  is  shaped  by 
means  of  powerful  presses,  then  dried  and  burned  ; 
the  finished  goods  may  be  used  for  making  abrasive 
wheels.— A.  B.  S. 

Porcelain    insulators ;     Method    of    manufacturing 

.      W.   Boehm,   Charlottenburg,   Germany. 

U.S.  Pat.  1,128,747,  Feb.  16,  1915.  Date  of 
appl.,  Feb.  24,  1913. 

See  Fr.  Pat.  462,857  of  1913  ;    this  J.,  1914,  321. 

Enamel,  glass,  and  the  like  ;    Manufacture  of  white 

.     I.  Kreidl,  Vienna.     U.S.  Pat.  1,128,691, 

Feb.  16,  1915.   Date  of  appl.,  March  15,  1913. 

See  Addition  of  Jan.  18,  1913,  to  Fr.  Pat.  438,908 

of   1912  ;    this  J.,   1913,  753. 


Enamel ;    White  ■ 


I.  Kreidl,   Vienna.      U.S. 


Pat.  1,129,300,  Feb.  23,   1915.     Date  of  appl., 
Sept.  20,  1912. 
See  Fr.  Pat.  438,908  of  1912  ;    tliis  J.,  1912,  643. 

Coke  oven  doors  and  like  doors.     Eng.  Pat.  6020. 
See  IlA. 
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IX.— BUILDING  MATERIALS. 

Cypsitm  ;     The    products    of    dfhi/dralion    of . 

R.  Grcngg.   Z.  anorg.  t'hem.,  1914,  90,  327—300. 

The  ilifferent  pi-odiicts  obtained  by  tlio  doliyilra- 
tion  of  Kypsiiiu  may  be  identified  by  placing  a  .small 
quantity  of  tlie  powder  in  paraffin  oil  on  a  micro- 
■scope  object  glass,  covering  witli  a  cover-gla-ss,  and 
heating.  In  the  case  of  stucco  plaster,  steam  is 
<'Volvi>d  and  soluble  anhydrite,  recognisable  by  its 
ill-defined  contour,  is  formed.  With  dead-burnt 
plaster  the  same  structure  of  the  grains  is  observed 
■as  with  stucco  plaster,  but  there  is  no  evolution 
of  steam  and  no  change  of  optical  properties 
•(increase  of  double  refraction,  considerable 
t-liminution  in  refraction)  such  as  is  a.ssociated 
with  the  formation  of  soluble  anhydrite.  Flooring 
phister  burnt  to  the  point  of  sintering  has  a  bjusic 
reaction  and  when  it  is  triturated  with  water 
hard  grains  can  be  observed,  which  mostly  exhibit 
strong  double  refraction,  though  some  may  show 
•only  slight  double  refraction  or  even  single  re- 
fraction ;  the  structural  elements  of  stucco 
plaster  are  no  longer  visible,  or,  if  the  flooring 
plaster  has  been  burned  at  a  relatively  low  tem- 
perature, are  present  only  in  a  partially  sintered 
torm  and  mostly  permeated  by  isotropic  droplets  ; 
no  steam  is  evolved  on  heating.  Standard  pre- 
parations should  be  made  for  comparison  :  the 
pure  hemihydrate  is  prepared  by  digesting  pre- 
•eipitated  calcium  .sulphate  with  concentrated 
nitric  acid ;  this  yields  first  soluble  and  then 
insoluble  anhydrite  when  heated  in  paraffin  oil 
on  the  microscope  object  glass.  Dead-burnt 
plaster  is  obtained  by  heating  the  hemihydrate 
in  a  crucible  at  a  dull  red  heat,  and  flooring  plaster 
by  heating  to  incandescence.  The  author's  con- 
•clusions  in  regartl  to  the  dehydration  of  gypsum 
■agree  in  the  main  with  those  of  von  Ulasenapp 
<tliis  J.,   1908,  858).— A.  S. 

Plaster  of  Paris  ;    Hyoroscopic  and  total  tcater  in 

.     E.  Canals.     J.  Pharm.  Chiin.,  1915,  11, 

118—122. 

The  uncombined  water  in  plaster  of  Paris  can  be 
determined  by  drying  5  grins,  spread  out  on  a 
Petri  dish,  for  two  hours  at  50"  C,  taking  pre- 
cautions to  prevent  free  access  of  air  to  the  dried 
powder  before  and  during  weighing.  Free  and 
■combined  water  is  determined  by  heating  the 
plaster  for  a  short  time  at  150°  and  tlien  for  an 
hour  at  300°  C.  in  an  Erlenmeyer  flask  on  a  sand 
bath,  the  sand  being  piled  up  to  the  top  of  the  flask, 
■which  must  be  closed  with  a  cork  as  soon  as  the 
heat  is  withdrawn  and  only  opened  momentarily 
■Afterwards  in  a  desiccator  to  equalise  the  pressure 
when  cold.  .Surgical  and  other  fairly  pure  plasters 
were  found  to  contain  about  1  %  of  hygroscopic 
•water  and  0-7 — 81%  total  water.'  Samples 
•of  lower  qualitv  contained  less  water,  generally 
About3%.— G.  F.  M. 

■Cement  trade  of  Brazil.     J.  Roy.  Soc.  .•\jts,  5Iar.  20, 
1915. 

The  imports  of  cement  into  Brazil  have  increased 
from.  92,575  tons  in  1904  to  260,010  tons  in  1910, 
.304,251  tons  in  1912,  and  457,98(5  tons  in  1913. 
The  average  annual  imports  from  various  countries 
are  as  follows  : — Germany,  129,853  tons  ;  Great 
Britain,  85,808  tons  ;  Belgium,  54,850  tons  ; 
France,  8148  tons;  United  States,  7100  tons; 
Denmark  5079  tons  ;  Austria  Hungary,  2520  tons. 
The  American  brands  known  as  the  "  Lehigh  " 
and  the  "Atlas,"  in  barrels  of  150  kilos,  (about 
■3  cwt.)  are  in  good  demand,  at  a  prii'e  of  about 
^3.  5d.  per  barrel  in  Rio  de  Janeiro.  Cement 
imported  from  the  United  States  enjoys  a  reduction 
of  20%  off  the  Customs  duty. 


P.VTENTS. 

Concrete ;  ^Valcrproofi>^(|  and  strcnglhcning  com- 
pound for .     L.   10.   Levi,   Milwaukee,  Wis., 

Assignor  to  C.  H.  Propach,  Chicago,  111.  U.S. 
Pat.  l,12S,(>9(i,  Feb.  10,  1915.  Date  of  appl., 
Apr.  29,   1912. 

CALCIUM  chloride  is  added  to  a  solution  containing 
30  parts  of  resin  dissolved  in  sodium  carbonate, 
70  of  soap,  and  5  of  carnauba  wax  ;  the  precipitate 
is  filtered  off,  dried,  and  pulverised  tor  use. 

— W.  E.  F.  P. 

SUut ;  Process  for  preparing for  the  manu- 
facture of  mortar,  dr.  A.  Deckers.  Fr.  Pat. 
471,002,  March  31,  1914. 

Gbanul.\ted  .slag  is  mixed  with  quicklime  and 
the  mixture  is  ground  until  a  portion  of  the  slag 
is  converted  into  cement  and  <an  thus  serve  as  a 
binder  for  the  remainder,  or  the  grinding  may  be 
continued  until  tlie  whole  mass  is  of  the  same  degree 
of  fineness  as  cement. — A.  U.  S. 


Wood  ;    Process  of  preserving  ■ 


R.  I.  Smith, 


Washington,    Assignor    to    M.    11.    .Smith     and 

W.     H.     Knight,    Takoma     Park.      U.S.     Pat. 

1,129,430,  Feb.  23,  1915.     Date  of  appl.,  Nov.  7, 

1913. 
The  wood  is  soaked  in  a  solution  of  iron  sulphate 
and  then  treated  with  a  solution  of  copper  sulphate. 

— W.  E.  F.  P. 

Wood  and  other  materials  ;    Process  for  preserving 

and    rendering    than    non-injlammable.    G. 

ClMat.     Fr.  Pat.  472,172,  May  13,  1914. 

The  articles  are  treated  with  a  solution,  saturated 
at  80"  C,  of  equal  parts  of  magnesium  silicate, 
sodium  phosphate,  and  borax,  and  then  coated  ■with 
water-glass. — A.  B.  S. 

Cement.     J.  H.  Amies,  Philadelphia,  U.S.A.     Eng. 
Pat.  5242,  Feb.  28,   1914. 

See  U.S.  Pats.  1,087,914  and  1,088,040  of  1914  ; 
this  J.,  1914,  356. 


Stone;      Artificial 


u,n;        ^,^,j.i,.„,  .     J.     BiUwiUer,     Goldach, 

Switzerland.     U.S.    Pat.     1,129,000,    Feb.    23. 
1915.     Date  of  appl.,  May  18,  1912. 
See  Fr.  Pat.  443,991  of  1912  ;   this  J.,  1912,  1130 

Eefractori/  products.  Comp.  Fran?,  pour  I'Exploit. 
des  Prbc.  Thomson-Houston.  Fr.  Pat.  471,514, 
April  30,  1914.     Under  Int.  Conv.,  May  2,  1913. 

See  U.S.  Pat.  1,094,352  of  1914  ;  this  J.,  1914,  594. 

Avvaratus  for  granulating  liquid  hlasl-furnace  slag. 
^^  U.S.  Pat.   1,128,829.     See  X. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Ferrovanadium  ;    Determination   of  matiganese   in 

.     W.    W.   tUark.     .Met.   and  Chem.   Eng., 

1915,  13,  155—150. 
0-2  URM.  of  finely  powdered  alloy  is  dis.solved  in 
5  c.c.  of  nitric  acid  (1:1)  and  5  c.c.  of  sulphuric 
acid  (1  :  1),  with  the  addition  of  a  little  hydro- 
fluoric acid  if  necessary.  The  solution  is  boiled 
vigorously,  treated  with  10  c.c.  of  silver  nitrate 
solution  (1-25  grm,  per  litre)  anil  an  excess  of  solid 
ammonium  persulphate,  again  heated  to  boiling, 
and  cooled  at  once  in  cold  water  ;    after  adding  a 
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few  drops  of  saturated  solution  of  salt,  the  per- 
manganic acid  is  titrated  with  sodium  aisenite 
solution.  If  the  manganese  content  be  above  5  %, 
the  solution  is  diluted  and  an  aliquot  portion 
treated  with  silver  nitrate  and  ammonium  per- 
sulphate. A  determination  may  be  made  in  about 
15  minutes. — W.  R.  S. 

[Cyanide  trealmcnt  of  low-grade  Cobalt  silver  ores.] 
Mill  and  melallurgical  practice  of  the  Nipissing 
Mining  Co.,  Ltd..  Cobalt,  Ontario.  J.  Johnston. 
Trans.  Canadian  Min.  Inst.,  1914,  17,  04 — 92. 

Cyanide  treatment  of  the  low-grade  ores  was 
adopted  in  preference  to  concentration  because 
the  higher  cost  of  construction  of  the  plant  was 
more  than  balanced  by  the  increased  extraction  ; 
certain  arsenic-antimony-silver  combinations  and 
decomposed  silver  minerals  found  in  some  veins 
give  poor  results  by  concentration  but  yield  over 
90  %  of  their  silver  to  cyanide.  The  ore  is  crushed 
in  a  0-25  °o  caustic  soda  solution  with  the  addition 
of  5  lb.  of  lime  per  ton  of  ore  to  facilitate  subse- 
quent settling  of  the  slimes.  The  pulp  is  ground 
to  slime  in  tube  mills  working  in  conjunction  with 
Dorr  classifiers  and  is  then  subjected  to  a  wet  de- 
.sulphurising  process  by  passing  it  first  through 
a  tube  mill  containing  ingots  of  aluminium  and 
then  through  an  aluminium-lined  tanli  in  which  it 
is  slowly  agitated.  By  this  treatment  the  re- 
fractory silver  minerals  are  broken  down  and  the 
silver  left  in  a  si^ongy  metallic  state,  so  that  the 
subsequent  extraction  by  cyanide  is  accelei'ated 
and  improved.  The  slime  from  the  desulphurising 
apparatus  is  dewatered  in  a  Butters  vacuum  filter 
to  remove  as  much  as  possible  of  the  caustic  soda 
solution,  and  is  tben  subjected  to  cyanide  treatment 
in  tanks  fitted  with  mechanical  stirrers  and  with 
an  air-lift  device  :  the  cvanide  solution  contains 
0-25%  KCN  and  0-20  c;'o  NaOH,  2  tons  being  used 
per  ton  of  dry  slime,  and  agitation  is  continued  for 
48 — 60  hours.  After  settling  and  withdrawing  the 
clear  solution,  the  residual  slime  is  transferred  to 
a  cyanide  stock  pulp  tank  and  then  to  a  Butters 
vacuum  filter.  Silver  is  precipitated  from  the 
cyanide  solution  by  means  of  aluminium  dust  (see 
Hamilton,  this  J.,  1913,  660)  and  the  precipitate  is 
smelted  and.  refined  in  a  reverberatory  furnace, 
yielding  bullion  997 — 999  fine  (see  Watson,  Eng. 
and  Min.  J.,  Dec.  7,  1912).  The  cost  of  construc- 
tion of  the  plant,  which  has  a  capacity  of  244  tons 
of  ore  per  day,  was  254,840  dollars  (about  £53,090), 
and  the  working  costs  are  less  than  3  dollars 
(12s.  6d.)  per  ton,  whilst  the  extraction  on  ore  con- 
taining 26  oz.  Ag  per  ton  is  92—93  %. — A.  S. 

Lead ;    Dcsilverisalioii    of- .     F.    C.    Newton. 

Amer.   Inst.   Min.   Eng.,   Feb.,   1915.    Met.  and 
Chem.  Eng.,  1915,  13,  181. 

Attempt.s  were  made  to  effect  a  higher  concen- 
tration of  the  silver  and  reduce  the  amount  of 
zinc  used  in  the  Parkes  process  by  working  at  a 
higher  temperature  with  a  view  to  obtain  the 
compound,  ZujAgj  (solidif.  pt.,  665°  C.)  in  the 
crust.  The  tests  proved,  however,  that  a  higher 
temperature  was  prejudicial  to  the  process  :  the 
silver  content  of  the  crust  was  lower,  dross  and  blue 
powder  more  abundant,  the  fuel  consumption 
higher,  and  the  life  of  the  kettle  shorter,  than  in 
current  practice. — W.  B.  S. 

Copper  anodes ;  Formation  of  a  badly  conducting 

film  on in  copper  cyanide  solutions.     W.  L. 

Miller.    Trans.  Amer.  Electrochem.  Soc,   1914, 
26,  63—66. 

In  thirteen  different  copper  cyanide  electrolytes, 
under  similar  conditions  as  regards  circulation, 
films  of  insoluble  copper  salts  were  formed  on  the 
anodes  as  the  result  of  local  concentration  of 
copper  in  the  solutions  ;  the  current  densities  at 


which  the  films  appeared  varied  in  the  same  manner 
as  the  relative  ainounts  of  a  normal  copper  salt 
required  to  effect  a  slight  precipitation  in  the 
electrolytes,  and  the  upper  limit  of  anodic  current 
density  economically  possible  with  any  similar 
electrolyte  could  be  ascertained  by  determining  the 
volume  of  cupric  chloride  solution  required  to 
produce  a  precipitate  in  5  c.c.  of  the  liquid.  The 
use  of  a  higher  current  density  is  rendered  possible 
by  addition  not  only  of  cyanide  but  also  of 
ammonia  or  any  other  substance  capable  of  keeping: 
the  copper  in  solution. — W.  E.  F.  P. 

Corrosion  [of  brass] ;  The  micro-chemistry  of  - 


Part  III.  The  a3  alloys  of  copper  and  zinc.  S. 
Whyte.  Inst,  of  Metals.  March,  1915.  [Advance 
proof.]  (See  also  this  J.,  1914,  358  ;  1915,  258.) 

Four  alloys  of  copper  and  zinc  containing  about 
60%  Cu  were  suljjected  to  electrolytic  corrosion 
by  an  applied  electromotive  force  in  sodiuni 
chloride  solution.  One  alloy  containing  only 
copper  and  zinc  was  tested  in  the  unannealed  state 
and  also  after  annealing  at  575"  C.  The  other 
three  alloys  contained  about  1%  respectively  of 
Fe,  Pb,  and  Sn,  and  were  all  annealed  at  575°  C. 
for  IJ  hours.  The  total  corrosion  of  these  aH 
alloys  was  found  to  be  much  less  than  that  of 
simple  ji  alloys,  but  more  than  that  of  simple 
a  alloys.  Corrosion  first  proceeded  through  the 
(3  areas  and  then  spread  to  the  a  areas  ;  it  still 
penetrated  the  fi  areas  in  advance  after  the  .surface 
action  had  ceased.  The  unannealed  alloy  was 
more  corroded  than  the  same  alloy  annealed  ;  iron 
and  lead  both  accelerated  corrosion  ;  tin  gave  an 
increase  in  a  five-minute  test,  and  a  decrease  in  a 
sixty-minute  test,  due  to  the  retarding  action  of  a 
tough  compact  layer  of  basic  salts.  In  the  case  of 
two  a/J  alloys  corroded  in  service,  the  nature  of  the 
corrosion  was  .similar  to  that  induced  by  an  applied 
electromotive  force.  "  Pitting  "  is  considered  to 
be  the  result  of  rapid  dezincification,  loose  porous^ 
copper  being  left  behind  which  is  easily  removed 
mechanically. — T.  St. 

Copper  with  tin  ;  Constitution  of  the  alloys  of . 

Parts  I.  and  II.  J.  L.  Haughton.  Inst.  Metals,. 
March,  1915.    [Advance  proof.]   23  pages. 

The  equiUbrium  diagrams  of  Cu-Sn  alloys  suggested 
by  previous  workers,  although  agreeing  in  broad 
outhne,  differ  considerably  in  several  parts  of  the 
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field,  notably  as  regards  the  range  and  position  of 
the  f  region,  designated  H  by  Haycock  and 
Neville  (this  J.,  1901,  814).  The  results  of  the 
author's  study  of  this  region  are  shown  in  the 
accompanying  diagram.  It  is  pointed  out  that 
neither  Shepherd  and  Blough  nor  Hoyt  (J.  Phys. 
Chem.,  1906,  515  ;  this  J.,  1913,  1112)  publi.shed 
any  micrographs,  so  that  the  evidence  for  their 
diagrams  cannot  be  weighed  ;  and  that  the  alloys^ 
investigated  by  Giolitti  and  Tavanti  (this  J.,  1908,^ 
1155)  were  evidently  not  in  equilibrium.  Accord- 
ing to  the  present  diagram  «  is   first   formed    at 


Vol.XXAlT,«o.:.]    Ci- X.— METALS:  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.  3D9 


415"  f.  and  Sn  "itt"^.  anil  the  point  H"  oci^urs  at 
•Sn  0(t"o  ;  wliert>8us  aconrding  to  Heyi-oi-k  and 
Neville  i  is  forniod  at  lOOM".  and  Sn  Olfo  ""li 
the  line  H'll"  niecta  the  eiitectic  lino  at  Su  ii'>",,. 
The  methods  employed  by  Heyro<k  and  Ni'ville 
are  criticised  and  their  conclusions  regarded  as 
based    on    scant v    and    vinsatisfactorv    evidence. 

— W.  E.  F   !'. 

■Copper-alumitiiunt  alloiis  ;    .'^ome  c.rperimenh  upon 

.     J.  H.  Andrews.     Inst,  of  Metals,  March, 

lOl.j.      [Advance  proof.]    14  pages. 

TllR  acconipauyini;  diagram  Ls  suggested  for  alloys 
<:ontiiining  up  to  20  "^,  Al.  The  existence  of  the  line 
</<■  found  by  (.'arpenler  and  Kdwards  (this  J.,  1907, 


153,  200)  but  ignored  by  Curry  (tliis  J.,  1907,  1241) 

■is  confirmed  ;  it  separates  the  7  from  the  0  phase, 
whereas  the  line  ofc  separata's  the  iJ+y  from  the 
jS4-^  phases,  0  being  the  7'  constituent  of 
Carpenter  and   Edwards.     In  the  autlior's  view, 

•the  fi  constituent  (which  according  to  Curry 
breaks  down  into  a +7  at  about  570°  C,  but 
according  to  Carpenter  and  Edwards  exists  down 
to  normal  temperatures)  breaks  down  into  a  +7, 
and  7  afterwarils  changes  into  <".       The  low  point 

-at  480*"  C.  and  12-5%  Al  is  due  entirely  to  super- 
cooling caused  by  retardation  of  the  decomposition 
of  a  into  a+S  ;   at  13-5%  Al,  c  is  formed  directly 

"from  the  y  constituent  previously  deposited  at 
766°  C,  so  that,  in  alloys  containing  more  than 
13-5%  Al,  free  0  is  already  present  when  the 
decomposition  of  li  set,s  in  and  there  is  little 
tendency  towards  supercooling.  The  evolution  of 
heat  noted  bv  Carpenter  and  Edwards  as  occurring 
at  290°  C.  in  alloys  containing  9 — 16%A1,  is 
confirmed  by  the  author  and  also  regarded  as  due 
to  supercooling. — W.  E.  V.  P. 

•Copper-nickel-ccAall  alloys.  M.  Waehlert.  Oesterr. 
Zeits.  Berg-  u.  Huttenw.,  1914,  62,  341—346, 
357—301,  374—378,  392—395,  406—410.  Z. 
angew.  Chem.,  1914,  27,  Uef.,  707—708. 

MoXEL  metal,  an  alloy  of  about  C'u  1  and  Ni  3  parts, 
made  direct  from  the  Siidbury  copper-nickel 
ores,  has  found  extensive  application  in  the  United 
States,  and  as  the  separation  of  cobalt  from  the 
ores  makes  the  cost  of  production  of  such  alloys 
exceasive,  the  author  examined  the  influence  of 
cobalt  on  copper-nickel  alloys.  It  was  found  that 
the  hardest  ternary  alloys  were  those  containing 
nickel  and  cobalt  in  equal  proportions.  The  alloys 
were  tolerably  resistant  to  sulphuric  acid  but  were 
.:all  attacked  by  nitric  acid. — A.  S. 


y  ickel-aluni  i  niunt     and      coppi'r-nickel-aluminium 

alloyx  :    I'ropcrlies  of  some  [lighl] .      .\.   A. 

Head  and  K.  II.  (rreaves.      Inst.  Jletals,  March, 
1915.      lAdvance  proof.]     't'Z  pages. 

A  DETAII.KD  investigationof  the  alloys  of  aluminium 
:  with  nickel  (11 — 4-3 "i)  alone,  ami  with  copper 
(1—4%)  and  nickel  (1— 0"„)  together.  All  the 
alloys  were  easih-  machinai)le,  but  were  harder 
and  less  diutile  the  higher  the  content  of  copper 
and  nickel  ;  inalleal)ility  was  reduced  inor<-  by 
copper  tliati  by  nickel.  By  the  addition  of  nickel 
to  aluminium,  the  maximum  stress  was  increased 
at  the  expense  of  elongation  anil  reduction  of 
ai'ea,  this  being  also  the  case  with  the  alloys  con- 
taining 1  and  2  "„  Cu  ;  in  the  4  %  Cu  series  a 
general  det  eriorat  ion  in  properties  was  caused  by 
the  addition  of  up  to  3-2  "„  Ni,  after  which  the 
maxiraiun  stress  either  remained  I'onstant  or 
increased.  The  relative  effects  of  copper  and  nickel, 
and  the  effects  of  variations  in  casting  t-emperature 
and  heat  treatment  of  the  alloys  were  also 
investigated  ;  tlii^  conclusion  that  the  properties 
j  were  unaffected  by  quenching  was  confu-meil  by 
I  determinations  of  the  hardness  of  annealed  and 
quenched  specimens.  The  elastic  limit  increased 
with  the  nickel  content  in  the  Ni-Al  alloys  and  in 
the  2°o  Cu  series,  but  not  in  those  containing 
4%  Cu  ;  a  diminished  resistance  to  alternating 
stress  generally  accompanied  an  increase  in  the 
total  nickel  anil  copper  content.  The  specific 
gravities  of  the  (chill  cast)  alloys  varied  from 
2  725  to  2-870  (grms.  per  c.c.)  ;  the  melting  points 
from  019"  to  052"  C.  ;  and  the  electrical  con- 
ductivities from  46-5  to  550  (Cu  =  100)  or  from 
77-8 — 93-2  (Al  =  100).  The  results  of  corrosion 
tests  in  fresh  and  sea  water,  and  of  microscopic 
examination  of  the  alloys  are  also  given  :  the 
nickel  alloys  were  in  all  cases  more  resistant  than 
those    containing    both    copper    and    nickel. 

— W.  B.  F.  P. 


Aluminium  ;      Physico-chemical     studies     on     the 

electrometallurgy    of -.     [Melting    point    and 

density  of  tnixtures  of  cryolite,  alumina,  and 
calcium  fluoride.]  P.  Pascal  and  M.  .louniaux. 
Rev.  M6t.,  1914,  11,  1009—1093. 

The  binary  system  cryoUte-alumina  forms  a 
eutectic  with  AI2O3  24%.  ni.  pt.  904"  C,  composed 
of  solid  solutions  containing  AljO 3  20%  and  29% 
respectively.  The  syst<?m  cryoUte-calcium  fluoride 
forms  a  eutectic  with  CaFj  24-4%,  m.  pt.  905"  C, 
composed  of  solid  solutions  containing  CaFj 
20-5%  and  50%  respectivelv.  The  system 
CaF^-AIjOj  forms  a  eutectic  with  AljOj  20-5%, 
m.  pt.  1270  C,  composed  of  sohd  solutions  con- 
taining AI2O3  20%  and  about  28-5%  respectively. 
The  ternary  system  forms  a  eutectic  of  the  compo- 
sition cryoUte  593,  CaFj  23-0,  and  A1,0,  17-7%, 
the  melting  point  being  808"  (1.  The  950°  C.  iso- 
thermal on  the  derived  liquidus  roughly  forms  the 
boundary  of  all  the  mixtures  used  mdustrially  as 
electrolytes  for  the  manufacture  of  aluminium. 
Density  determinations  of  the  systems  in  the 
molten  state  were  also  made.  The  density  of 
metaUic  aluminium  at  950"  ('.  is  2-305.  Molten 
cryolite  has  a  maximum  density  of  2-210  at  995"  C, 
i.e.,  a  little  above  the  melting  point.  Cryolite 
with  3%  SiOa  has  a  maxinmm  density  of  2-150  at 
990"  C. ;  with  12%  CaF,  2-310  at  985"  C,  and  with 
25-4%  CaFj  a  maximum  of  2-474  at  1000°  C. 
About  15  %  CaF^  suffices  to  render  the  melt  denser 
than  the  molten  metal.  The  effect  of  added 
alumina  is  to  lower  progressively  the  temperature 
at  which  the  maximum  occurs.  CryoUte  -with 
24%  AKO3  has  a  maximum  density  of  2-200  at 
935°  C.  Of  the  maxima  given  by  different  pro- 
portions of  alumina,  that  with  13%  AljOj  has  the 
lowest  value,  viz..  2-110,  the  temperature  being 
about  900°  C.     With  28%  Alfi,  the  value  of  the 
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maximum  density  has  risen  to  that  of  the  metal. 
The  ternary  systJem  was  also  studied,  the  results 
serving  for  the  construction  of  the  density  surfaces 
for  temperatures  between  900°  C.  and  1100°  C. 
The  results  show  that  at  950°  C.  all  the  mixtures 
actually  employed  have  a  density  not  exceeding 
2-4.  Owing  to  the  inevitable  presence  of  a  httle 
sUica  this  figure  is  never  actually  reached,  the 
consequence  being  that  the  density  of  the  bath 
never  exceeds  that  of  the  metal,  which  therefore 
collects  at  the  bottom. — T.  St. 

Aluminium  xcire  ;    Electrolytic  insulation  of . 

C.  E.  Skinner  and  L.  W.  Chubb.     Trans.  Amer. 
Electrochem.  Soc,   1914,  26,  137—147. 

A  NON-CONDUCTING  film  of  alumina  is  produced 
on  aluminium  wire  used  as  anode  in  an  aqueous 
solution  of  borax,  ammonium  borate,  or  sodium 
siUcate,  the  last  giving  the  best  results.  The  wire 
is  passed  continuously  at  a  rate  of  from  40  to 
150  ft.  per  min.  according  to  its  diameter,  through 
a  series  of  five  tanks,  the  first  and  last  of  which 
contain  hot  water  for  washing.  The  consumption 
of  energy  varies  from  015  to  0-80  watt-hour  per 
sq.  in.  of  surface  treated  ;  the  energy  required 
per  unit  of  surface  to  bring  the  wire  up  to  the 
required  voltage  (400 — 425)  is  less  with  a  high 
than  wth  a  low  current  density.  The  non-con- 
ducting film,  which  varies  in  thickness  from 
00001  to  00004  in.,  is  quite  flexible  and  not 
appreciably  weakened  by  bending,  kinking,  or 
stretching  the  wire  ;  the  dielectric  strength  of  the 
film  is  high,  since  two  wires,  electrolytically  treated 
and  then  twisted  tightly  together  witliout  abra- 
sion, wUl  stand  from  200  to  500  volts  without  short 
circuiting.  The  coating  is  also  fireproof  and  has 
sufiicieut  mechanical  strength  to  support  the  wire 
in  small  coUs  when  the  metal  is  above  the  melting 
point,  the  treated  wire  being  thus  particularly 
suited  to  cases  where  temperature  requirements  are 
severe  and  insulation  requirements  not  excessive. 
(See  Fr.  Pats.  403.234,  419,961.  420,269,  and 
454.292;  this  X,  1909,  1317;  1911,  221,  372; 
1913,  874.)— W.  E.  F.  P. 


■  icilh  a/;ids.     O.  C. 


Zinc-Utnc  ore  ;    Leaching  a  ■ 

Kalston  and  A.  E.  Gartside.     ilet.  and  Chem. 
Eng.,  1915,   13,  151—154. 

Certain  low-grade  zinc  ore  deposits  in  Utah  are 
replacements  of  zinc  carbonate  in  limestone.  An 
ore  containing  Zn  15-7,  CaO  12-96,  Fe  4-19,  Pb  0-55, 
and  Ag  0-30%,  with  Au  0-24  oz.  per  ton,  was 
crushed  to  150-mesh  and  leached  cold  with  hydro- 
chloric acid  and  with  sulphuric  acid  in  an  agitator. 
The  extraction  of  zinc  was  about  the  same  by  the 
two  acids  :  80  %  of  the  zinc  was  extracted  with 
an  acid  efficiency  of  50%,  the  latter  being  inde- 
pendent of  the  concentration.  When  less  acid 
was  used  than  was  required  to  dissolve  all  the  zinc, 
zinc  and  lime  went  into  solution  in  amounts  pro- 
portional to  the  percentages  in  wliich  they  were 
present  in  the  ore.  Tests  indicated  that  it  may 
be  possible  simultaneously  to  extract  the  gold  by 
adding  chlorine  to  the  liquor. — W.  R.  S. 

Tin  from  tin  salts  of  mineral  acids  ;    Elecirodcposi- 

tion  of .     F.  C.  Mathers  and  B.  W.  Cockrum. 

Trans.  Amer.  Electrochem.  Soc,  1914,  26,  133 — 
135. 

NmiEROTJS  experiments  were  made  with  electro- 
lytes containing  4  'Jo  Sn  as  cliloride,  fluoride,  per- 
chlorate,  or  fluoborate  with  about  1%  of  the  corre- 
sponding acid  (and  in  some  cases  the  corresponding 
ammonium  salt  also)  and  005  to  0-5%  of  one  or 
more  of  twenty -five  difi'erent  addition  agents  ; 
a  current  density  of  0-4  amp.  per  sq.  dm.  was 
employed.  None  of  the  deposits  was  entirely 
satisfactory :     the    best    were    obtained    at    the 


ordinary  temperature  from  stannous  fluoborate 
baths  saturated  with  clove  oil  or  containing  01% 
of  digitalin,  and  from  stannous  perchlorate  baths 
containing  01  °o  of  phloridizin  ;  these  deposits 
were  firm  and  free  from  loose  projections,  but  very 
crystalUne.— W.  E.  F.  P. 

Tin,   tin   ore.   and  tin  chloride;    Export  of - 


Board  of  Trade  Announcement,  March  18,  1915. 

The  export  of  tin,  chloride  of  tin,  and  tin  ore  to- 
foreign  destinations  has  been  proliibited  by- 
Order  of  Council  issued  on  March  18th.  Applica- 
tions for  licences  to  export  these  commodities 
should  be  addressed  on  the  proper  form  to  the  War 
Trade  Department,  at  4,  Central  Buildings,  West- 
minster, London,  S.W.  Such  applications  will 
in  general  only  be  entertained  if  the  goods  are 
consigned  (a)  in  the  case  of  export  to  the  Nether- 
lands, to  the  Netherlands  Oversea  Trust ;  (b> 
in  the  case  of  export  to  the  United  States  of 
America,  to  His  Majesty's  Consul  General  at  New 
Y'ork.  Exports  to  neutral  European  countries 
other  than  the  Netherlands  will  only  be  sanctioned 
where  the  country  to  which  the  exports  are  con- 
signed has  prohibit«d  the  export  of  tin,  chloride 
of  tin,  and  tin  ore. 


Metals ;    The    toet    oxidation    of  - 


.  Part  III, 
Corrosion  of  lead.  B.  Lambert  and  H.  E.  CuUis. 
Part  IV.  Passivity.  B.  Lambert.  Chem.  Soc. 
Trans.,   1915,  107,  210—218  ;  218—222. 

Pure  lead,  wliich  has  been  distilled  in  a  vacuum, 
corrodes  very  rapidly  when  subjected  to  the 
action  of  pure  water  and  pure  oxygen  within  a  short 
time  of  the  distillation  of  the  metal.  Tests  fail  to 
show  the  presence  of  lead  in  solution  before  the 
addition  of  oxygen,  and  the  rate  of  corrosion  is 
enormously  decreased  if  such  lead  is  kept  for  long 
periods  in  water  in  a  vacuum  before  adding  the 
oxygen.  The  pure  distilled  lead  resembles  silver 
or  mercury  in  appearance  and  colour,  and,  if  kept 
for  some  montlis,  can  be  exposed  to  air  for  many 
days  without  appreciable  diminution  of  its  briUiant 
metallic  lustre,  but  more  prolonged  exposure 
causes  the  gradual  formation  of  a  dark-coloured 
oxide  on  the  surface.  The  solution  of  the  metal, 
which  precedes  corrosion,  is  due  to  electrolytic 
action  between  the  electrically  different  parts  of 
the  mass  of  lead.  With  the  chemically  pure  metal, 
the  physical  heterogeneity  (due  to  the  presence  of 
different  allotropic  modifications)  causes  part  of 
the  mass  to  be  electrically  diff'erent  from  other 
parts,  and  these  differences  persist  for  a  long  time 
after  its  preparation.  Hydrogen  peroxide,  pro- 
duced in  the  wet  oxidation,  is  the  product  of  a 
subsidiary  action,  and  has  no  direct  bearing  on  the 
corrosion,  though  it  plays  a  part  in  oxidising  the 
monoxide  to  higher  oxides. 

Passivity  is  defined  as  the  production,  by  some 
chemical  or  electrochemical  process,  of  a  physically 
homogeneous  layer  on  the  surface  of  the  metal,  of 
wliich  the  surface  was  originally  physically 
heterogeneous.  Experiments  have  shown  that  it 
is  very  difficult  to  explain  the  inactivity  of  the 
author's  pure  iron  (tills  J.,  1910,  1456),  except  on 
the  assumption  that  it  has  a  physically  homo- 
geneous, and  therefore  electrically  equable,  surface 
of  metallic  iron,  and  consequently  possesses  no 
tendency  to  pass  into  solution  in  an  electrolyte. 
In  a  "  bad  "  batch  of  iron  prepared  by  the  author's 
method,  a  very  large  proportion  of  the  pieces  can 
be  made  to  lose  their  active  character  and  become 
non-corrodible  by  keeping  for  several  months 
either  in  dry  air  or  in  a  vacuum,  or  by  reheating 
for  a  long  time  at  about  1000°  C.  in  a  current  of 
pure  dry  hydrogen  or  in  a  lugh  vacuum  ;  in  the 
last  operation  hydrogen  is  given  off  in  consider- 
able quantities. — B.  N. 
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Mineral  resources  of  German  East  Africa.  Bull.  Imp. 
Inst.,    1011,    12,   585— 59'J. 

The  chief  economic  minerals  of  Gorman  East 
Africa  are  mica,  poUl,  garnet,  coal,  iron 
ore,  uranimn  minerals,  trona,  anil  salt.  The 
most  important  <leposits  of  mica  are  in  the 
Uhi^uru  .Mountains,  where  the  hiotite  gneiss, 
which  is  the  preilominaiit  rock,  is  cut  by  numerous 
veins  of  pegmatite  carrying  mica  associated  with 

f)it<-ht)lende,  ruthorfonline,  samarskite,  galena, 
)lende,  bismuthinite,  copper  and  iron  pyrites, 
arsonopyrite,  garnet,  and  tourmaline.  The  greenish 
or  greenish-brown  mica  is  of  the  muscovite  variety. 
It  is  equal  to  Imlian  muscovite  and  Canadian 
amber  mica  as  an  electrical  insulator,  but  inferior 
to  the  be-st  Indian  ruby  mica.  The  exports  were 
153,80(5  kilos,  in  1912,  nearly  all  of  wliich  went  to 
Germany. 

Alluvial  gold  deposits  have  been  foimd  in  various 
parts  and  also  gold-bearing  quartz  veins,  but  the 
latter,  though  fairly  rich  at  and  near  the  surface, 
are  much  impoverished  even  at  shallow  depths. 
The  total  output  of  gold  was  450  kilos,  in  1911  and 
234  kilos,  in  1912. 

Garnets  of  value  as  gem-stones  occur  in  the 
south-ea.stern  part  of  the  colony  :  the  exports  were 
154  kilos,  valued  at  about  i'57t5  in  1911,  and  8 
kilos,  valued  at  £29  in  1912,  all  of  which  went  to 
Germany. 

Coal  occurs  in  various  parts,  the  most  important 
deposits  being  in  the  Karoo  beds  to  the  north- 
west of  Lake  Nyasa,  where  in  one  section  a  seam 
4-9  m.  thick  was  found  with  two  thin  shale  part- 
ings, 0  cm.  thick  together.  The  coal  of  this 
seam  contains  :  C,  (iOliO  ;  U,  300  ;  O,  1300  ; 
S,  0-25;  H,0,  4-33;  and  a-sh,  18-50%,  and 
yields  78-7  °(,  of  coke  ;  the  calorific  value  is  5657 
calories.  The  coal  from  other  seams  contains  up 
to  70%  of  carbon  and  in  some  cases  as  little  as 
5%  of  ash. 

Iron  ore  also  occurs  in  various  parts.  Samples 
of  ha-matite  and  spathic  iron  ores  contained  75-75  % 
FcjOj  and  47-95%  FeO  respectively.  A  sample 
of  magnetite  contained  65-52%  Fe:,04  and  1-85% 
TiO.;.  Titaniferous  iron  ore  containing  up  to 
25%  TiOj  has  also  been  found. 

Specimens  of  radioactive  uraniuni  minerals 
which  have  been  fouiid  had  the  following  com- 
position : — Uraninite  (pitchblende)  :  UjOg,  89"47  ; 
PbO,  6-87;  CaO,  0-82;  SiO„  0-52;  FeO,  0-48; 
ThO:,  0-20  ;  H,0,  2-03%.  Butherfordine  :  UjOj, 
83-8;  CO,,  12-1  ;  PbO,  1-0;  FeO,  0-8;  CaO,  1-1; 
H.O,  0-7  ;  insol.  residue,  0-8%.  Samarskite 
(plumboniobite)  :  Nb^O.-,  46-03;  Ta^Oj,  1-20; 
UO,,  13-60;  TiO,.  0  90;  Y.O3,  14-12;  Fe^Oj, 
5-72";  AljOj,  0-17  ;  PbO,  7.55  ;"CuO,  1-21%. 

Trona  occurs  abundantly  as  a  white  crystalline 
crust  in  Lake  Natron,  a  huge  soda  lake  near  the 
northern  boundary  of  the  colony  :  a  sample  gave 
on  analysis  08-5%  Na^COj  and  29-5%  HoO.  In 
1912,  2600  tons  of  salt  was  obtained  from  .salt 
springs  in  the  Ujiji  district  :  the  spring  water  has 
the  sp.  gr.  1-1  and  contains  11-6%  NaCl  ;  it  has  a 
strong  odour  of  hydrogen  sulphide. — A.  S. 


Zinc    lead    smelting ;     The    commercial    aspect    of 

electric .        W.     McA.     Johnson.        Trans. 

Canadian  Min.  Inst.,  1914,  17,  107—129. 

A  DESCRIPTION  of  the  smelting  of  complex  zinci- 
ferous copper-lead  ores,  containing  also  silver  and 
gold,  in  the  Johnson  electric  furnace,  and  a  com- 
parison with  the  retort  furnace  method.  The 
ores  are  roasted  till  they  contain  4 — 6%  S  and 
then  blended  to  give  a  mixture  containing  Zn, 
15—40  ;  Pb,  5—30  ;  Cu,  1—5  ;  Fe,  10—20  ; 
S,  3 — 7  ;  SiOj,  10—30  ;  AljOj,  3—5  ;  and  CaO, 
3 — 7%.  This  is  mixed  with  about  15%  of  soft 
coal  and   deoxidised   and   preheated   in   a   muffle 


furnace  of  the  Hasenclever  type,  a  final  temperature 
of  850° — 1040^  C.  being  attained.  From  tho 
preheater  the  charge  is  fed  continuou.sly  into  the 
electric  furnai-o,  wliii-li  is  of  the  biuicd"  arc  typo 
with  the  electrodes  submerged  in  the  .slag  and 
charge,  and  in  which  a  temperature  of 
1225 ' — •1250"  C.  is  maintained  in  the  fusion  zone. 
In  the  preheater  calcium  and  barium  sulphates 
are  converted  into  sulphides,  and  zinc  sulphate 
into  oxide,  whilst  ferric  and  copper  oxides  are 
reduced  ;  90 — 99",,  of  the  ferric  oxide  is  reduced 
to  metal.  In  the  clcctrii-  furnace  the  products  are 
copper  matte  containing  .some  of  the  silver  and 
gold,  lead  bullion,  and  slag,  whilst  the  reduced 
zinc  passes  as  vapour  through  a  brick-lined  flue 
to  a  condenser.  The  metallic  iron  and  copper 
act  as  deoxidising  and  desulphurising  agents  on 
the  gases  in  the  fusion  zone  of  tlio  furnace,  and 
under  these  conditions  up  to  90';,,  of  the  zinc 
vapour  is  deposited  in  the  condenser  in  the  molten 
metallic  form.  A  highly  fluid  slag  is  produced 
which  readily  separates  from  the  matte  and  base 
bullion.  The  average  residts  of  the  analysis  of 
about  60001b.  of  tlie  slag  were  Zn,  0-tio  and 
Cu,  0-12%  ;  Ag,  0-15  oz.  per  ton  ;  Pb  and  Au,  nil. 
The  electric  furnace  process  possesses  the  advan- 
tages over  the  retort  distillation  method  that  ores 
containing  iron,  lime,  and  silica  can  be  treated 
successfully  ;  in  the  treatment  of  ores  containing 
copper,  lead,  silver,  and  gold,  these  metals  are 
recovered  directly  in  marketable  form  ;  the  labour 
cost  per  ton  of  material  treated  is  less  ;  the  pre- 
liminary roasting  need  be  carried  on  only  till  tho 
sulphur  content  is  reduced  to  4 — 6%  ;  the  cost 
per  ton  of  treating  low-grade  ores  is  le.ss  than  in  the 
case  of  high-grade  ores,  whereas  the  reverse  is 
true  in  the  retort  distillation  method.  The 
electric  furnace  process  should  be  specially  service- 
able for  the  treatment  of  copper-lead  ores  contain- 
ing such  a  large  percentage  of  zinc  as  to  prevent 
their  profitable  treatment  in  the  lead  blast-furnace, 
and  it  may  become  even  a  more  important  factor 
in  lead  smelting  than  in  zinc  smelting.  Some 
results  olitained  in  practice  with  the  electric  furnace 
are  tabulated  in  the  form  of  a  balance  sheet,  show- 
ing the  amounts  of  zinc,  lead,  copper,  silver,  and 
gold  charged  into  the  furnace,  and  the  quantities 
accounted  for  in  the  various  products. — A.  S. 


Metals  ;     The  effects  of  heal  and  of  work  on  the 

mechanical  properties  of .  A.  K.  Hvmtington. 

Inst,  of  Metals,  March,  1915.  [Advance  proof.] 
ALTERNATIXG-STRE.S.S  tests  Were  made  at  tempera- 
tures up  to  343°  C.  on  rods  of  copper  and  on  an 
alloy  (Cu  95%)  in  which  the  added  metals  (Fe  and 
Ni)  were  in  .solid  solution;  the  revolutions  for 
cracking  and  breaking  were  plotted  against 
temperature.  There  appear  to  be  five  maxima 
and  five  minima  in  the  curves,  the  curves  for 
breaking  and  cracking  being  in  every  case  alinost 
exactly  parallel.  The  lines  leading  to  the  maxima 
and  minima  respectively  are  also  parallel  to  each 
other.  -The  maxima  and  minuna  arc  greatly 
reduced  by  annealing,  indicating  the  important 
part  plaved  by  "  work  "  in  emphasising  the 
transformation  points.  When  plotted  together 
on  the  same  .system,  there  is  complete  agreement 
between  the  "alternating  bending  stress  curves 
and  the  vield  point  and  reduction  of  area  in  simple 
tension  tor  the  same  metal.  Several  of  the  author's 
maxuna  and  minima  agree  with  the  data  obtained 
by  other  workers  in  other  ways  for  various  metals 
and  alloys.  The  author  considers  that  except 
in  the  case  of  phase  changes  in  alloys,  mechanical 
tests  are  to  be  preferred  to  heating  and  cooling 
curves  as  a  means  of  studying  changes  of  state  with 
temperature. — T.  St. 
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Etching   reagents   and   their  applications.      O.    F. 

Hudson.  Inst,  of  Metals,  March,  1915.  [Advance 

proof.  ] 
The  principal  reagents  which  ha%e  been  found 
specially  suitable  for  different  metals  and  alloys 
are  the  following  : — Copper.  Ammonia,  ammonium 
persulphate,  bromine  (with  ammonia),  copper- 
ammonium  chloride.  Brasses.  Ammonia,  ammon- 
ium persulphate,  copper-ammonium  chloride, 
electrolytic  etching,  ferric  chloride,  chromic  acid, 
nitric  acid.  Bronzes.  Ammonia,  ammoniiun  per- 
sulphate, ferric  cliloride.  Copper-aluminium  alloys 
{aluminium  bronzes).  Ammonium  persulphate, 
ferric  chloride,  copper-ammonium  chloride,  nitric 
acid.  German  silver.  Ammonium  persulphate,  ferric 
chloride.  Nickel-copper  alloys,  vionel  metal,  etc. 
Electrolytic  etching.  Gold  and  rich  gold  alloys,  plat- 
inum and  its  alloys.  Aqua  regia  (dilute).  Aluminium 
and  light  aluminium  alloys.  Sodium  hydroxide, 
hydrochloric  acid,  hydrofluoric  acid.  Lead,  tin, 
and  their  alloys  {white  metal,  etc.).  Chromic  acid  in 
nitric  acid,  ferric  chloride,  hydrochloric  acid,  nitric 
acid,  silver  nitrate.  Zinc  and  alloys  rich  in  zinc. 
Sodixmi  hydroxide,  iodine,  Timof^ef's  reagent 
(91  grms.  HNOj-fO  grms.  CrO^),  a  few  drops 
in  50  c.c.  of  water.  Iron  and  steel.  Copper- 
ammoniimi  chloride,  copper  cliloride,  hydrochloric 
acid  in  alcohol,  iodine,  nitric  acid  in  alcohol, 
picric  acid  in  alcohol. — T.  St. 

Alloys    [and   other   metallurgical   products]    in   the 

molten  condition  ;   Electrical  conductivity  of . 

E.  Bornemann  and  K.  Wagenmann.  Ferrum, 
1914,  11,  276—282,  289—314,  330—343.  Z. 
angew.  Chem.,  1914,  27,  Ref.,  707. 
Ferrous  sulphide  has  a  much  higher  electrical 
conductivity  than  cuprous  sulphide.  2Cu2S,FeS  is 
appreciably  dissociated  in  the  fused  state  even  at 
relatively  low  temperatures,  and  the  degree  of 
dissociation  increases  rapidly  with  rise  of  tempera- 
ture. The  results  obtained  with  Cu-Sn,  Cu-Cd,  ! 
and  Cu-Zn  alloys  were  analogous  to  those  obtained  ■ 
previously  by  Bornemann  and  von  Rauschenplat 
(this  J.,  1910,  884  ;  1912,  991)  with  Cu-Sb  alloys. 
The  existence  of  CujSn,  OujCds,  and  Cu2Zn3  was 
shown  on  the  conductivity  and  temperature- 
coefficient  curves.  In  the  case  of  Cu-Al  alloys 
indications  were  obtained  of  the  existence  of 
Cu,iU  and  CuAlj  but  not  of  CujAl.  The  tempera-  i 
tm-e-coefficients  of  iron  and  ahuninium  in  the 
molten  condition  are  very  small  ;  that  of  silver 
is  of  the  same  order  as  the  temperature-coefficients 
of  solid  metals. — A.  S.  I 


Mercury,     copper,     lead,     molybdenum,     tantalum, 
tungsten,  and  silver  bromide';    Compressibilities  of 

.     T.  W.  Richards  and  E.  P.  Bartlett.     J. 

Amer.  Chem.  Soc,  1915,  37,  470—481. 
The  compressibilities  were  determined  at  20°  C. 
in  a  steel  piezometer  at  pressures  ranging  from 
100  to  500  megabars  with  the  following  results  : 
Cu  0-70,  Pb  2-35,  Hg  3-96,  Mo  0-47,  Ta  0-54, 
W  0-28,  AgBr  2-70.  These  values,  expressed  in 
the  megabar  standard,  multiplied  by  a  million, 
are  referred  to  the  absolute  value  0-61  for  iron. 

—J.  R. 


Gases  ;  Determination  of  - 


in  smelter  flues  ;  arid 


notes  on  the  determination  of  dust  losses  at  the 
Washoe  Reduction  ^Vorks,  Anaconda.  Mont. 
E.  M.  Dunn.  Trans.  Amer.  Inst.  Min.  Eng.,  1914, 
46,  648—689. 

Oxygen,  carbon  monoxide,  and  nitrogen.  Twelve 
16-oz.  bottles,  filled  with  mercury  and  supported 
in  a  strong,  specially  designed,  two-deck  rack,  are 
used  for  taking  samples,  the  last  ten  being  analysed 


in  the  usual  way  in  a  Hempel  burette.  Water 
vapour  is  determined  by  aspirating  the  gases 
through  a  filter  of  hot  glass  wool  and  then  through 
weighed  bulbs  containing  sulphuric  acid.  Sulphur 
dioxide  and  trioxide  and  carbon  dioxide.  The 
filtered  gas  is  aspirated  through  four  flasks  in 
series,  the  first  two  containing  iodine  solution 
(about  A'^/10)  and  the  others  a  solution  of  barium 
hydroxide.  The  sulphuric  acid  in  the  first  two 
flasks  is  precipitated  by  barium  chloride,  and  the 
carbon  dioxide  is  determined  by  titrating  the 
barium  hydroxide  solution  with  standard  oxaUc 
acid.  Sulphur  triox^ide.  The  Lunge-Reich  and 
Hempel  methods  have  been  discarded  in  favour 
of  the  following  method  combined  with  the  pre- 
cedmg  test.  The  filtered  gases  are  aspirated 
through  four  flasks  in  series  containing  weak 
barium  chloride  solution  and  10 — 15%  of  hydro- 
cliloric  acid.  Dissolved  sulphur  dioxide  is  entirely 
removed  by  boUing,  being  wholly  unoxidised  to 
the  trioxide  if  the  solutions  are  protected  from 
direct  sunlight  and  the  light  of  a  free  flame.  The 
content  of  sulphur  dioxide  is  obtained  by  differ- 
ence. A  specially  designed  box  for  carrying  the 
absorption  flasks  and  aspirator  is  described,  and 
the  precautions  to  be  observed  are  discussed. 
Arsenic  trioxide  is  absorbed  in  water,  two  absorp- 
tion flasks  in  series  being  sufficient.  Large  carboys 
are  used  as  aspirating  bottles  to  deal  with  large 
volumes  of  gas,  and  a  speed  of  25  litres  per  hour 
may  be  used.  The  tube  connecting  the  first  flask 
with  the  flue  must  be  washed  out  with  warm 
sodium  hydroxide  solution  to  remove  condensed 
arsenic  trioxide.  The  "  sulphate  method  "  is 
used  for  the  estimation  of  the  arsenic.  The 
following  shows  the  order  of  the  amounts  deter- 
mined :— SO,  0-423 — 2-845,  SO3  00044— 0-275, 
CO.,  01136^6-493,  water  vapour  1-061—3-869, 
Asjbj  0-00073—00156,  O,  10-18—1402,  N,. 
7813 — 83-64%.  Dusl  losses.  The  total  volume 
of  gas  passing  to  the  stack  was  determined  from 
the  velocity  of  the  gas  streara  and  the  cross- 
sectional  area  of  the  free  space  in  the  flue.  The 
velocity  was  measured  by  Pitot  tubes  with  an 
Ellison  differential  draught  gauge,  and  the  area 
of  the  free  space  by  soundings  from  holes  made  in 
the  top  of  the  flue.  Dust  determinations  were 
made  by  drawing  samples  of  the  flue  gas  through 
a  finely  woven  asbestos  bag  filter  by  means  of  an 
electrically  driven  rotary  blower  fan.  Runs  of 
100 — 120  minutes  were  made,  during  wliich  time 
about  10,000  cb.  ft.  of  gas  (standard  conditions) 
passed  through  the  filter,  yielding  from  400  to 
500  grms.  of  dust.  The  precautions  taken  to 
ensure  accuracy,  and  the  methods  of  calculation 
are  described  at  length. — T.  St. 


Arsenic  trioxide  from  flue  dust.   .T.  O.  Elton.   Trans. 
Amer.   Inst.  Min.   Eng.,    1914,   46,  690—702. 

Arsenic  trioxide  is  recovered  from  flue  dust  or 
fume  by  volatilisation,  the  product  obtained  by  a 
single  roasting  or  distillation  being  classed  as 
"  crude  arsenic."  A  second  distillation  gives  a 
refined  product  often  containing  99-97%  jVSjOj. 
Muffle  tests  in  which  time  and  temperatiu-e  were 
varied  showed  that  below  1200°  F.  (649°  C.)  the 
proportion  of  arsenic  trioxide  recovered  is  practic- 
ally constant.  Above  this  temperature  lower 
yields  are  obtained  owing  to  the  formation  of 
arsenates.  Roasting  with  pyrites  and  powdered 
coke  showed  that  when  arsenic  is  once  "  bm-ned 
in  "  {i.e.,  converted  into  arsenates),  it  is  not 
liberated  agahi  below  about  1600°  F.  (870°  C). 
The  best  results  are  obtained  at  950°  F.  (510°  C.) 
at  which  temperature  arsenic  pentoxide  and 
pentasulphide  break  down  and  the  trioxide  is 
volatilised  ;  only  a  small  amount  of  sulphur 
trioxide  is  liberated,  and  the  metallic  oxides  have 
a  very  low   vapour  pressure.     The  gas  must  be 
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eooled  to  250'' F.  (121°  C.)  to  obtain  complete 
condensation  uf  the  arsenic  trioxide.  The  furnace 
should  have  a  lart;o  capacity  ;  large  hearth  area, 
with  means  for  constantly  shifting;  the  surface  of 
the  dust  ;  intimate  contact  of  the  hot  tios  uitli  the 
dust,  preferahly  a  constant  faUing  of  the  hot  dust 
through  a  slow-moving  current  of  the  hot  gas  ; 
contuiuous  operation,  with  sealed  feed  and  residue- 
ilischargo  openings ;  gradually  incr»'asing  tem- 
perature of  the  dust  towards  the.  residue-duschai'ge 
end.  The  li>i\gtli  of  time  the  dust  should  remain 
in  the  furnace  depends  on  the  thickness  of  the 
bed  of  dust  and  the  rabbling  it  receives  ;  under 
favourable  conditions,  the  arsenic  trioxide  is 
eliminated  completely  in  30 — 45  minutes.  Rota- 
ting cylinder  furnaces  are  suitable,  preferably  with 
a  dust  chamber  at  the  end  from  which  the  dust 
will  slide  back  into  the  furnace.  Multiple  hearth 
furnaces  make  good  tirst-reflning  furnaces.  Cast- 
iron  hearths  give  gooil  transference  of  heat,  and 
at  950^  F.  (510°  C.)  the  rabble  arms  and  castings 
do  not  need  cooling. — T.  St. 


matte,  and  101  tonscobalt  material.     The  metallic 

contents  are  given  in  the  table  below  : — 


Mineral  prodticlion  of  Canada.    J.  McLeish.    Eng. 
and  Miu.  J.,  March  13,  1915. 

The  preliminary  report  on  the  mineral  production 
of  Canada  in  1914  shows  a  total  value  of 
$128,475,499,  which  is  a  decrease  of  11-8%  from 
1913.  This  is  the  first  decrease  shown  in  a  number 
of  years,  and  is  the  smallest  total  reported  since 
1911.  The  subjoined  table  shows  the  details  of 
this  production. 


1913. 

1914. 

Quantity. 

Value. 

Qnantitjr. 

Value. 

Copper,  lb.   . . 
Gold  ot 

76.976,025 

t 
11,753.806 

75,738,386 

t 
10,301,935 

802,97:i 

16,598,923 

770,374 

15,925  044 

Fig  iron,  tons 

I.12S,!>67 

16,540,012 

78.3,164 

10,002.856 

Lewi,  tb 

.•J7,662.7n:{ 

1.754.705 

36,337,765 

1,627,568 

Nickel,  lb.    .. 

49.678,772 

14.90:1.(I32 

45,517,937 

13,655,381 

Silver,  oz.  . . . 

3iM5.SDi 

19.040.924 

27,514.231 

15,097,269 

Other  metallic 

products. .. 

1,513,732 

1,123,919 

Total.... 

881,904,934 

167,733,972 

Less  piK  iron 

credited    to 

impurted 

ores,  tona   , 

1,055, 4  J9 

15,543,583 

687,420 

8,303,944 

Total  metallic 

$66,361,351 

t.58,870,028 

Asbestos    and 

t 

t 

aabeMtic,  tons 

lOi.Dsr, 

3.S4'.i.925 

117,573 

2,909,806 

Coal,  tons  . . . 

1.'>,U12.17S 

37.334.9  to 

13,591.984 

33,433,108 

Oypeiim,  tons 

6:(6.370 

1,447,739 

510,663 

1,137,157 

Natural     gas, 

m.  ft 

20.477.833 

3,309,381 

21,047,028 

3,511,302 

Petroleum,  bhi. 

228,08l> 

406.439 

214.805 

343,124 

Pyntes.  tons  . 

158.566 

521,181 

224.958 

735,514 

Salt.  U>ns 

1(10,791 

491,280 

107,038 

493,648 

Cement.  I.bls.. 

8,658.805 

11,019,418 

7,172,430 

9.187,924 

CUy  pnithictA 

9,1J04,314 

7,090,898 

lime,  bu.   ... 

7.558,4S4 

1,609.398 

6.245,189 

1.247,517 

Stone 

5,504.639 

5..593,435 

non-metallic 

4,274,807 

3.021,988 

Total    non- 

metallic  . 

$ 

79,273,461 

« 

69,605.471 

Grand  total 

145,634.812 

128,475,499 

The  quantity  of  ores  treated  by  smelters  and 
refiners  in  Canada  in  1914  was  :  Nickel-copper, 
947,053  ;  silver-cobalt,  5661  ;  lead,  71,064  ; 
copper-gold,  1,612,197  ;  total,  2,649,935  short 
tons,  a  decrease  of  387,456  tons  from  1913,  The 
first  products  were  12,238  tons  blister  copper, 
6291  tons  copper  matte,  40,396  tons  nickel-copper 


In  matte. 

EeAned, 

etc. 

Total. 

r.old,  oz 

11,038 

170,818 

181,906 

.Silver    oz 

11,096,861 
36.443,706 

873,400 

1 1  <I70  ''01 

Li-ad.  Ih 

36,443,706 

topper,  lb 

59,237,016 

59,237,016 

Copper  sulphate,  lb.    . . . 

152.060 

152,060 

.Viikel.  lb 

45,517,937 

45,517.937 

Mekel  oxide,  lb 

391.312 

391,312 

("obalt  oxide,  lb 

895.739 

895,789 

Wiite  iirsenie,  lb 

3,474,322 

3,474,.322 

The  reproduribiliti/  of  the  copper  electrode.    Getman. 
See  XI. 

Flue  dust  [from  iron  tvorks]  as  a  manure.     See  XVI. 

j   Constancy  of  base  metal  thermocouples  as  related  to 
the  7nirrostri(cture.     Kowalke.     See  XXIIl. 

Molecular  structure  of  isotropic  and  anisotropic 
biuari/  tnijctxires  [ijolil-silrer  and  ijold-copper 
alloys].     Tammann.     See  XXIV. 

P.A.TENTS. 

Cast  iron,  rod  iron  or  cast  steel;  Fhixing  composUion 

for    use    in    brazinq to    cast  iron.       J.    Abt, 

•Svdnev,  N.S.W.     Eng.  Pat.  S»02,  Jan.  13,  1914. 
Under  Int.  Conv,,  Jan,  21,  1!)I3. 

A  MIXTURE  of  clean,  finely  powdered  steel  or  iron, 
60  ;  borax.  20  ;  coconut  oil,  paratlin  oil,  or 
vaseline,    10  ;     and   methvlated   spirit,    10   parts. 

— W.  E.  F.  P. 


Iron  or  steel  :    Treatment  of- 


-  for  the  prei'ention 


of  ox-idation  or  rust.  Rudge-Whitworth,  Ltd., 
and  H.  L.  Heathcote,  Coventrv.  Eng.  Pat. 
9920.  April  22,  1914. 

An  iron  or  steel  article  which  has  already  been 
given  a  phosphatic  coating,  is  treated  with  linseed 
oil,  either  boiled  or  raw.  preferablv  bv  spraying, 
and  thenstoved  at  300— 400"  F.  ("149""— 205' C). 
A  collodion  or  celluloid  varnish  or  lacquer  may 
similarly  be  sprayed  on  the  article  ;  when  this  is 
done,  the  coating  may  be  conveniently,  though 
not  necessarily,  stiffened  by  a  stoving  operation, 
best  carried  out  in  the  case  of  celluloid  at  not 
above  110"  F.  (43'  C.).— T.  St. 

.Steel ;     Process  for    impartinr/   acid   properties   to 

molten in  a  basic  electric  furnace.    Elektro- 

stahl  Cr.  m.  b.  H.  Ger.  Pat.  279.989,  May  12.  1910, 
Mixtures  of  silica  or  aluminium  silicate  with 
carbon  and  iron,  with  or  without  addition  of 
silicon  carbide,  are  added  to  the  bath  in  the  form  of 
briquettes  of  sutticient  density  to  sink  through  the 
layer  of  slag.  The  constituents  of  the  mixture 
react  gradually  with  one  another  and  with  the 
molten  iron,  forming  ferrosUicon,  silicon  carbide, 
and  carbon  monoxide.  The  ferrosUicon  and  silicon 
carbide  dissolve  in  the  molten  steel  and  the  carbide 
reacts  with  carbon  monoxide  to  form  that  variety 
of  carbon  to  wluch  the  characteristic  properties  of 
steel  made  in  an  acid  furnace  are  due, — A,  S, 

Steel  of  good  quality  and  high-grade  phosphate  slag  ; 
Manufacture  of  — — from  pig  iron  of  high  silicon 
content.  Deutsch-LuxemburgLsche  Bergwerks- 
und  Hutten-A,-G.  Ger.  l>at.  280,044,  Nov,  30, 
1913. 

The  pig  iron  is  smelted  in  a  basic  open-hearth 
furnace  with  a  sufficient  quantity  of  ore  to  oxidise 
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the  silicon,  but  with  a  minimum  quantity  of  lime, 
whereby  an  acid  slag,  containing  most  of  the  silicon 
but  only  traces  of  phosphoric  acid,  is  formed  almost 
immediately  ;  this  is  removed  as  quickly  as  possible 
and  the  smelting  completed  as  usual  so  as  to  obtain 
a  slag  rich  in  citrate-soluble  phosphoric  acid. 
(See  also  Fr.  Pat.  166,016  of  1913  ;  this  J.,  1914, 
600.)— A.  S. 

Furnace  for  annealing  melals.  Gibbons  Bros.,  Ltd., 
and  R.  Masters,  Lower  Gornal,  Staffs.  Eng. 
Pat.  2866,  Feb.  4,  1914. 

The  inlets  and  outlets  of  the  retorts  or  heating 
chambers  in  a  close  annealing  furnace  heated  by 
producer  gas,  are  trapped  by  water  seals  and  are 
surrounded  by  a  system  of  flues  through  which 
heating  gases  are  passed.  The  heating  gases  are 
led  direct  to  the  flues  from  a  combustion  chamber 
(underneath  the  retorts)  to  wliich  producer  gas 
and  heated  secondary  air  are  supplied,  and  then 
pass  to  a  stack  through  a  waste  heat  flue  disposed 
longitudinally  between  the  retorts. — W.  E.  F.  P. 

Muffles  or  tubes  for  containing  articles  to  be  annealed, 
or  to  receive  heat  treatment.  C.  Glossop,  Sheffield. 
Eng.  Pat.  9783,  AprU  21,  1914. 

Cast-iron  or  earthenware  muflfles  are  formed  with 
a  cylindrical  or  polygonal  interior  and  longitudinal 
horizontal  flutings  on  the  exterior.  At  intervals 
along  the  exterior  are  collars  or  flanges  so  that  the 
muffle  may  be  turned  on  its  periphery,whilst  leaving 
a  space  between  the  fluted  portion  and  the  bed 
upon  which  the  coUars  rest.  Bolt  holes  formed 
in  the  collars  allow  of  any  number  of  units  being 
coupled  together  lengthwise. — T.  St. 


Furnaces  ;    Rabble  arms  of  roasting  - 


TT        TT 

Stout,  New  York.  Eng.  Pat.  4221',  Feb.  18,  1914." 
Under  Int.  Conv.,  Oct.  30,  1913. 

The  teeth  along  each  arm  are  shaped  to  give  both 
forward  and  backward  movements  to  the  ore,  the 
active  forward  area  becoming  progressively  less 
towards  the  extremity  of  the  arm,  so  that  an  equal 
volume  of  ore  is  moved  forward  by  each  tooth. 
The  bed  of  ore  is  thus  kept  at  a  substantially  even 
depth  over  the  entire  surface,  and  every  particle 
of  ore  remains  under  treatment  for  about  the  same 
period  of  time.  Slight  mechanical  differences 
prevent  the  teeth  from  being  wTongly  assembled. 

— T.  St. 


Separators  ;     Electrostatic  ■ 


-for  sorting   out   the 


constituent  -parts  of  commodities  according  to 
their  electric  capacity.  A.  Bibolini,  Belluno, 
and  P.  Riboni,  Naples,  Italj-.  Eng.  Pat.  7274, 
March  23,  1914. 

A  POLE  piece  or  field  plate  is  arranged  above  a 
conveyor  of  low  inductivity,  with  its  faces  inclined 
upwards  towards  both  sides  transversely  to  the 
direction  of  travel  of  the  conveyor,  its  length 
corresponding  approximately  to  the  distance 
between  the  feeding  and  discharging  devices. 
The  plate  may  be  made  of  flexible  material, 
curved,  and  carried  at  its  longitudinal  edges  by 
arms  capable  of  adjustment  transversely  to  the 
longitudinal  axis  of  the  apparatus,  so  that  the 
curvature  of  the  plate  may  be  varied.  The  pole 
piece  may  also  be  raised  or  lowered,  parallel  to  or 
at  an  angle  with  the  conveyor  band. — B.  N. 

Copper  from  nichel  and  matte  and  other  products  ; 

Separating .  N.  V.  Hybmette,  Christiansand, 

Norway,  Assignor  to  National  Trust  Co.,  Ltd., 
Toronto,  Canada.  U.S.  Pat.  1,128,313,  Feb.  16, 
1915.    Date  of  appl.,  June  5,  1912. 

A  SLAB  containing  copper,  nickel,  and  sulphur,  is 
subjected  as  an  anode  to  electrolytic  action  to 
prepare  its  surface,  and  copper  is  deposited  on  it, 


by  cementation,  from  a  solution  containing  copper 
and  nickel  sulphates,  the  solution  becoming 
simultaneously  enriched  in  nickel. — B.  N. 

Copper-nickel  anodes  ;  Producing .    Process  of 

circulaling  solution  for  electrolysis.  Anode  for 
electrolysis.  N.  V.  Hybinette,  C'hristiania,  Nor- 
way, Assignor  to  Pacific  Securities  Co.,  Ltd., 
Toronto,  Canada.  U.S.  Pats,  (a)  1,128,314, 
(B)  1,128,31.5,  and  (c)  1,128.316,  Feb.  16,  1915. 
Date  of  appl.,  June  26,  1913. 

(a.)  Copper-nickel  anodes,  comparatively  poor 
in  copper,  are  produced  from  matte  and  other 
products  comparatively  rich  in  copper.  The 
matte  is  roasted,  and  the  resulting  oxides  are 
leached  with  dilute  sulphuric  acid,  the  solution 
being  then  electrolysed  to  recover  copper.  The 
acid  solution  is  crystallised,  and  the  acid  mother 
liquor  again  used  for  leaching,  whUst  the  impure 
crystals  of  nickel  sulphate  are  mixed  with  the 
residue  from  the  leaching  process,  and  the  mixture 
smelted  for  the  production  of  metal,  which  is  cast 
into  anodes.  (B.)  In  the  separation  of  copper 
from  nickel  by  electrolysis,  the  electrolyte  is  passed 
alternately  into  the  bottom  and  top  of  the  cathode 
compartment,  and  then  circulated  tlu'ough  a  filter 
from  the  cathode  to  the  anode.  (c.)  A  charge  of 
copper-nickel  matte  contauiiug  sulphur  is  reduced 
by  a  blast  in  a  suitable  furnace,  the  charge  being 
proportioned  so  as  to  obtain  a  product  containing 
from  4  to  8%  S.  The  product  is  east  into  slabs, 
and  the  surface  treated  by  electrolysis. — B.  N. 

[Radium,  vanadium,  etc.,  from  carnotite.]  Metal- 
lurgical process.  L.  F.  Vogt,  Washington, 
Assignor  to  Standard  Chemical  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,129,029,  Feb.  16,  1915.  Date 
of  appl.,  July  21,  1913. 

Carnotite  ore  is  roasted  with  sodium  chloride  and 
an  oxidising  agent,  the  product  treated  with  water, 
the  solution  of  sodium  vanadate  separated,  and 
the  residue  treated  with  dUute  sulphuric  acid  tc> 
obtain  a  solution  of  uranyl  and  vanadyl  salts  and 
a  residue  containing  radium  and  barium  sulphates. 
The  latter  is  fused  with  sodium  carbonate,  the 
melt  extracted  with  water,  the  insoluble  carbonates 
dissolved  in  acid,  and  the  solution  precipitated 
with  sulphuric  acid  and  filtered.  The  precipitate 
(radium  and  barium  sulphates)  is  roasted  with, 
carbonaceous  matter  and  a  chloride,  and  the 
product  treated  with  water  to  obtain  a  solution  of 
radium  and  barium  chlorides,  which  are  subse- 
quently   separated    by    fractional    crystallisation, 

— W.  E.  P.  P. 


Vanadium  ore;   Treatment  of - 


.  L.  F.  Vogt, 
Washington,  Pa.  U.S.  Pat.  1,129.253,  Feb.  23, 
1915.   Date  of  appl.,  Nov.  26,  1913. 

Tiie  ore  is  heated  with  excess  of  sulpluu-ic  acid  or 
acid  sulphate,  and  the  mixture  is  roasted  to  expel 
most  of  the  uncombined  acid  and  then  treated 
with  water  ;  the  resultmg  acid  solution,  containing 
vanadium  and  other  sulphates,  is  treated  with 
iron  to  remove  copper  and  arsenic,  and  then  with 
alkali  to  neutralise  the  remaining  acid  and  pre- 
cipitate ferrous  vanadate.  When  the  latter 
contains  much  phosphorus  it  is  fused  with  sodium 
chloride  to  produce  sodium  vanadate  and  phos- 
phate, and  the  mass  extracted  with  hot  water,  the 
solution  being  first  treated  with  an  aluminium 
salt  to  remove  the  phosphorus  and  then  with 
ferrous    sulphate    to    precipitate    the    vanadium. 

— W.  E.  F.  P. 

Blast   furnaces ;    Preparing   ore   for  ■ 


.  G.  L. 
Collard,  Sharon,  Pk.  U.S.  Pati  1,129,645,  Feb. 
23,  1915.    Date  of  appl.,  April  22,  1914. 

Finely  divided  dry  ore  is  prepared  for  use  in  a 
blast  furnace   by  mixing  it   with  another  finely 
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divided  cemoiititious  ore  in  its  nafiirnl  moist 
condition  and   injecting  steam  into  tlie  mixture. 

— T.  St. 

Blasl-lurnace    aUtg ;     Apparatus    for    grantdaling 

liquid .     E.   Worznor,   Troisdorf,   Germany. 

U.S.    Pat.    l,12S,82i),    Feb.    10,    1915.     Date   of 
appl.,  March  28,  1011. 

WmiiN  ft  casinp  are  two  discs  operating  inde- 
pcndentlv,  one  of  whicli  carries  two  concentric 
rows  of  i)eator  rods,  and  the  other  a  single  row- 
between  tlie  first  two  rows.  SlaR  and  cooling  fluid 
are  delivered  within  the  rows  of  beatei-s,  the  inlet 
pipe  for  the  cooling  fluid  being  beneath  the  inlet 
shoot  for  the  slag. — T.  St. 

Iron  alloy.  W.  Riibel,  Charlottenburg,  Germany. 
U.S.  Pat.  1,128,720,  Feb.  10,  1915.  Date  of 
appl.,  Oct.  22,  1913. 

See  Eng.  Pat.  3445  of  1913  ;    this  J.,  1914,  318. 


Ores  ;  Chloridiaing  roaxliiig  of  - 


,  A.  Kani<^n  and 
K.  J.  Beskow,  Helsingborg,  Sweden.  U.S.  Pat. 
1.129,123,  Feb.  23,  1915.  Date  of  appl.,  Aug.  18, 
1910. 

See  Eng.  Pat.  23,108  of  1909  ;  this  J.,  1910,  1459. 

Metals,  etc.,  soluble  in  alkalis  ;  Process  of  obtaining 

.         G.     Spitz,     Briinii,     Austria-Hungary, 

Assignor  to  Goldschniidt  Detinning  Co.,  New 
York.  U.S.  Pat.  1,129,431,  Feb.  23,  1915.  Date 
of  appl.,  April  21,  1908. 

See  Ft.  Pat.  370,986  of  1906  ;   this  J.,  1907,  257. 

Magnetic  separator.       G.   Ullrich,  Assignor  to  F. 

Krupp  A.-G.,  Grusonwerk,  Magdeburg-Buckau, 

Germany.     U.S.  Pat.   1.129,822,  Feb.  23,  1915. 

Date  of  appl.,  July  3,  1913  ;    renewed  Jan.  21. 

1915. 
See  Eng.  Pat.  14,427  of  1913  ;  this  J.,  1914,  425. 

Eleelroslatic  [ore]  separator.  A.  Bibolini  and  P. 
Riboni.  Fr.  Pat.  471.057,  March  30,  1914. 
Under  Int.  Conv.,  April  28,  1913. 

See  Eng.  Pat.  7274  of  1914  ;   preceding. 

Nickel ;     Recovery    of from    its    ores.       The 

Madagascar  Jlinerals  Svndicate,  Ltd.  Third 
Addition,  dated  Julv  4,  1913,  to  Fr.  Pat.  403,015, 
Dec.  21,   1912. 

See  Eng.  Pats.  27,626  of  1912  and  3814  and  0703 

of  1913  ;    this  J.,  1914,  30. 


relation  to  the  production  of  caustic  alkali  by 
electrolytic  pro<'esses  eniiiloying  steam  or  water 
power.  The  use  of  a  high-pressure  straight 
triple-elTci't  for  the  evaporation  of  caustic  liquors 
to  a  strengtli  of  50°  B.  (sj).  gr.  1-515)  is  attended 
with  economic  and  practical  disadvantages,  and 
better  results  can  be  obtained  by  the  use  of  a 
compounil  or  triplex  condensing  engine  working 
in  connection  with  a  doublc-elTcct,  or  a  com- 
bination of  a  low-pressure  ti'iple-effect  and  a 
single-elTect  evaporator  with  a  cast-iron  heating 
surface.  I'Mguri's  are  given  to  show  that  for  a 
yearly  production  of  3GU0  tons  of  sodium  hydioxide 
the  cost  of  fuel  alone  is  about  £100  more  with  a 
high  pressure  triplc-eflV'ct  than  with  the  alterna- 
tive systems  mentioned.  For  small  plants  pro- 
ducing up  to  5  tons  of  sodium  hydroxide  per  day, 
a  single  or  tlouble-etl'ect  evaporator  should 
generally  be  used  on  account  of  low  first  cost  and 
simplicity  of  operation. — W.  K.  F.  1'. 

Copper  electrode  ;    The  reproducibility  of  the  - 


Tin-plate  scrap  ;  Process  for  detinning .  Chem. 

Fabr.  von  der  Lindo  ni.  b.  II.,  and  G.  von  der 
Lindc.  Fr.  Pat.  471,738,  May  1,  1914.  Under  Int. 
Conv.,  May  5,  1913. 

SEEU.S.Pat.  l,116,170of  1914  ;  this  J.,  1914,  1214. 

Zinc;     Extraction   of from   its   ores   or   other 

products  containing  ziiic.  The  Metals  Extraction 
Corporation,  Ltd.  Fr.  Pat.  472,340,  May  18, 
1914.  Under  Int.  Conv.,  Sept.  24  and  Oct.  8, 1913. 

See  Eng.  Pats.  21,581  and  27,701  of  1913  ;  this  J., 
1914,  10.58. 


XL— ELECTRO-CHEMISTRY. 

Eleclro-cheinical  plants ;     The  evaporator  and   the 

voxcer  problem  in .      O.    Maidius.      Trans. 

Amer.  Electrochem.  Soc,  1914,  26,  215—220. 
Tue   general   conditions  governing  the   efficiency 
of     evaporating     equipment     are     considered     in 


F.  H.  Getman.   Trans.  Amer.  Electrochem.  Soc, 
1914,  26,  07—78. 

TiiE  electrodes  used  in  the  investigation  were  : — 
electrolytic  copper  whes,  3  mm.  and  1  mm.  in 
diameter ;  platinum  plates  covered  with  a 
uniform  and  adherent  electrolytic  deposit  of 
copper  ;  electrolytic  copper  wires,  1  mm.  in 
diameter,  embedded  in  copper  powder  (Kahl- 
baum's  "  reduziert  " )  ;  and  line  platinum  loops 
covered  with  a  deposit  of  spongy  copper  obtained 
by  electrolysing  a  neutral  solution  of  copper 
sulphate  at  high  current  density.  The  last  \\a3 
found  to  be  the  only  constant  and  reproducil>le 
form,  the  values  obtained  with  it  being  in  close 
agreement  with  the  theoretical  requirements. 
Tlie  irregularities  observed  with  the  remaining 
forms  are  ascribed  to  a  metastable  condition  of 
copper,  the  spongy  variety  being  regarded  as  the 
stable  modification  under  ordinary  laboratory 
conditions.— W.  E.  F.  P. 

Silicidised    carbon.     Siljrax.     Tone.     See    VII. 

Electrolytic  insulation  of  aluminium  wire.    Skinner 
and    Chubb.     See   X. 

Electrometric  titrations.     Ziegel.     See  XXIII. 

Patents. 

Electric  [resistance]  furnace.  Process  of  making 
[nitrogen]  compounds  in  electric  furnaces.  S. 
Peacock,  Chicago,  Assignor  to  International 
Agricultural  Corporation,  New  York.  U.S.  Pats. 
(A)  1,129,512  and  (B)  1,120,513,  Feb.  23,  1915. 
Dates  of  appl.,  Sept.  20  and  22,  1913. 
(A.)  The  furnace  consists  of  a  vertical  rectangular 
shaft  with  two  horizontal  electrodes  placed  opposite 
one  another,  the  cross-section  of  each  being  the 
same  as  that  of  the  shaft.  The  whole  is  enclosed  in  a 
gas-tight  metal  casing.  The  charge  is  supplied  from 
above  by  hand  or  from  a  valved  hopper  and  the 
solid  product  is  removed  below  by  a  conveyor. 
Nitrogen  is  introduced  by  two  opposite  valved  pipes 
below  the  electrodes  and  the  gaseous  products  are 
removed  by  similar  pipes  above.  (B.)  The  re- 
acting materials  are  heated  in  nitrogen  in  an 
electrical  resistance  furnace  (see  above).  The 
supply  of  material  and  of  nitrogen  and  the  removal 
of  the  gaseous  products  and  solid  residue  are 
continuous.  The  temperature  of  the  reaction  zone 
between  the  electrodes  is  regulated  by  the  propor- 
tion of  carbon  in  the  mixture,  the  rate  of  passage 
through  the  zone,  and  the  amperage  of  the  current 
supplied.  The  voltage  used  is  too  low  to  allow  of 
substantial  arcing. — W.  H.  H.  N. 
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Electrode  :  Nefiative .  and  process  of  making  the 

same.  W.  tassin.  Washington,  D.C.  U.S.  Pat. 
1,129.818,  Feb.  23,  1915.  Date  of  appl.,  June  0. 
1914. 
Copper  oxide  is  maintained  at  about  its  fusing 
point,  until  an  intimate  mechanically-inseparable 
mixture  of  cuprous  and  cupric  oxides  is  obtained, 
in  about  the  molecular  ratio  2  :  1.  This  is  moulded 
into  any  desired  form. — B.  N. 

NickeJ     oxide     plates     [for     secondary     batteries'] ; 

Preparation     of .      P.     Hoyer.      Ger.     Pat. 

277,743,  July  17,  1913. 

A  GBA>'ULAR  mass  of  nickel,  obtained,  for  example, 
by  igniting  nickel  carbonate  in  a  reducing  atmo- 
sphere, is  moistened  and  applied  to  a  support  of 
perforated  sheet  nickel  or  nickel  wire  gauze.  After 
drying,  the  plate  is  heated  to  redness  in  a  reducmg 
atmosphere,  then  used  as  anode  in  the  electrolysis 
of  a  solution  of  sodium  or  potassium  carbonate,  and 
the  nickel  subsequently  oxidised  electrolytically  in 
a  concentrated  solution  of  potassium  or  sodium 
hydroxide. — A.  S. 


Electrodes  ;  Manufacture  of  - 


Schott  und  Gen. 


Ger.  Pat.  279,253,  Julv  22,  1913.  Addition  to 
Ger.  Pat.  268,061  (see  Eng.  Pat.  17,759  of  1913  ; 
this  J.,  1913,  950). 

The  metallic  conductor  passes  through  the  carbon 
electrodes,  and  the  parts  near  the  electrode  are 
thickened  and  enclosed  in  hot  plastic  glass,  so  that 
on  cooling,  the  two  glass  portions  press  against 
opposite  ends  of  the  electrode. — ^A.  S. 


Electric  area  ;  Process  for  obtaining  rotating  ■ 


by 


means  of  rotating  gas  currents.  A.  Foss.  Ger.  Pat. 
279,401,  Sept.  16,  1913. 

An  arc,  struck,  for  instance,  between  annular 
electrodes,  is  cause  dto  rotate  in  the  known  manner 
by  introducing  a  current  of  gas  tangent ially  into 
the  furnace,  and  at  the  same  time  a  current  of  gas 
is  blown,  preferably  tlu'ough  an  annular  inlet,  into 
the  space  enclosed  by  the  arc  and  m  the  direction 
of  the  axis  around  which  it  is  rotating.  This 
current  of  gas  tends  to  force  the  arc  radially  out- 
wards, causing  it  to  take  the  form  of  a  rotating 
tube.— A.  S. 

Electrodes  in  arc  furnaces  ;    Method  and  apparatus 

for   protecting   the .      J.    I.    Broun   and    W. 

Schemmann,  Assignors  to  Rombacher  Hiitten- 
werke,  Rombach,  Germany.  U.S.  Pat.  1,129,377, 
Feb.  23,  1915.     Date  of  appl.,  Dec.  16,  1913. 

See  Eng.  Pat.  29,259  of  1913  ;  tliis  J.,  1914,  555. 

Electrolyte  for  alkaline  dry  cells.  E.  Achenbach. 
Fr.  Pat.  472,359,  Mav  19,  1914.  Under  Int. 
Conv.,  May  21,  1913. 

See  Eng.  Pat.  10,610  of  1914  :  this  J.,  1914,  871. 

Electrolysis  of  alkali  chloride  solutions,  tcsing  a 
mercury  cathode  and  a  poro-us  diaphragm.  Ger. 
Pat.  279,998.   See  VII. 

Process  of  introducing  iron  into  foods,  drugs,  and 
beverages.  Process  of  forminq  compounds  of  iron 
and  carbohydrates.  U.S.  Pats.  1,129,306  and 
1,129,307.     See  XIXa. 


Xn.— FATS;    OILS;    WAXES. 

Copra,  coconut  oil,  and  coconut  cake  ;  The  industrial 

position    of .     Bull.    Imp.    Inst.,    1914,    12, 

557—577. 

Large   quantities  of  copra  hitherto  exported  to 
Germany  and  Austria-Hungary  are  now  available 


for  use  elsewhere.  Prior  to  the  war  a  large  pro- 
portion of  the  exports  of  copra  from  British 
possessions  went  to  Germany,  e.g.,  three-quarters 
of  the  total  from  Ceylon  in  1913,  and  four-fifths 
of  the  total  from  India  in  1912-13.  The  import-s 
of  copra  from  all  sources  to  Hamburg  (representing 
probably  nearlv  the  total  German  imports)  were 
230,395'  metric  tons  in  1913.  of  which  124,434 
metric  tons  came  from  British  possessions.  The 
Austro-Hungarian  imports  of  copra  in  1913  were 
33,604  metric  tons  from  all  sources,  including 
29,177  metric  tons  from  British  possessions.  A 
new  market  has  thus  to  be  found  for  nearly  154,000 
metric  tons  of  copra  from  British  territories. 
Consideraldy  more  than  half  of  this  might  be 
taken  !_)>■  the  Ignited  Kingdom  for  home  use.  since 
in  1913,  the  British  imports  of  coconut  oil  from 
foreign  sources  amounted  to  about  49.000  metric 
tons,  corresponding  to  about  82,000  tons  of  copra. 
English  firms  engaged  in  crushing  copra  are 
extending  their  plant  and  there  is  a  good  prospect 
of  the  British  market  for  copra  being  greatly 
eidarged.  In  addition  the  export  trade  in  copra 
and  coconut  oil  to  Denmark,  Scandinavia,  and 
Russia  is  capable  of  development,  and  British 
Colonies  and  India  shotdd  secure  a  share  of  the 
French  import  trade  in  copra  :  in  1913  France 
imported  72,964  metric  tons  from  the  Philippines 
and  43,422  metric  tons  from  the  Dutch  East 
Indies.  Coconut  cake  forms  an  excellent  feeding 
stuff  for  milch  cows  and  for  fattening  cattle,  and 
the  meal  may  be  used  to  replace  oats  in  the  ration 
for  horses.  Coconut  cake  is  nearly  equal  in 
food  value  to  decorticated  cottonseed  cake,  and 
somewhat  superior  to  linseed  cake,  the  low  pro- 
portion of  protein  being  compensated  by  high 
contents  of  carbohydrates  and  crude  fibre.  It  is 
cheaper  than  linseed  or  cottonseed  cake  at  the 
prices  prevaiUng  recently,  when  comparison  is 
made  on  a  basis  of  net  cost  per  food  unit,  with 
allowance  for  the  manurial  value  of  the  residues. 
Coconut  cake  produced  in  the  United  Kingdom  is 
superior  to  that  produced  in  Germany  owing 
chiefly  to  the  lower  content  of  fibre  and  higher 
content  of  carbohvdrates.  (See  also  this  J.,  1914, 
1096.)— A.  S. 

Fat  of  Pcntadesma  Kerstingii.  H.  Wagner.  J. 
Muesmann,  and  J.  B.  Lampart.  Z.  Unters.  Nahr. 
Genussm..  1914.  28,  244—249.  Z.  angew.  Chem., 
1914,  27,  Ref.,  700. 

The  seeds  of  Pentadesma  Kerstingii,  when  extracted 
with  ether,  yield  41  -5  °o  of  a  fat  similar  in  appearance 
to  butter  fat  but  somewhat  harder.  The  characters 
of  the  fat  are  :  m.  pt.  38° — 39°  C.  ;  solidif.  pt., 
29-2''  C. :  retractometer  reading,  45 — 46  at  40°  C.  ; 
acid  value,  12-4  ;  Reichert-MeissI  value,  0-22  ; 
Polenske  value,  0-4  :  saponif.  value,  192  ;  iodine 
value,  45-9  ;  unsaponifiable  matter  soluble  in 
ether,  0-6  %.  The  fat  gives  no  reaction  with  the 
reagents  of  Baudouin,  Soltsien,  and  Halphen  ;  with 
Bellier's  reagent  it  gives  a  blue-violet  coloration 
changing  soon  to  wine-red. — A.  S. 

Lipase  of  soya  beans.  Studies  on  enzyme  action. 
XIII.  K.  G.  Falk.  J.  Amer.  Chem.  Soc,  1915, 
37,  649—653. 

A  COMPARISON  of  the  lipolytic  properties  of  soya 
beans,  castor  beans,  and  duodenal  contents, 
showed  that  the  hydrolytic  enzymes  present  had 
the  following  relations  :— Soya  beans  contain  a 
lipase  active  towards  triacetin  (and  therefore 
presumably  towards  fats),  slightly  soluble  in  water, 
and  with  a  maximum  solubility  in  1-5A  sodium 
chloride  solution.  Castor  beans  contain  an  esterase 
soluble  in  water,  and  a  lipase  insoluble  in  water 
and  soluble  in  sodiiun  cldoride  solution.  Duodenal 
contents  contain  an  esterase  and  a  lipase,  the 
former  predominating  in  the  intestinal  juice  and 
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I 
tho  laUor  in  Uio  pain  rentii-  jiiiio  and  liilo.  M.arked 
siiuilaritiea  arc  shown  liy  the  lipases  fix>in  dilTcront 
sources  in  tlioir  behaviour  towards  ne\itral  salts 
and  alcohols.  When  dried  over  oaleium  chloride 
or  phosphoni.s  pentoxide,  soya  bean  lipase  does 
not  dt-crejuse  in  activity,  but  when  dried  at.  100°  C 
the  activity  is  reduced  50  "„  ;  ca*;tor  bean  lipn.se  and 
esterase  are  afTert<'d  siniilailv  bv  dryini.:  and 
heating.     (.See  also  tjiis  J.,  lUlii,  5!)3  ;  liH:i.  384.)    ; 

— W.  P.  S.        1 

1 

Palm-kcrncl  cahc  and  meal.     See  XIXa.  | 

V8C  of  nickel  and  i(«  oxides  in  raUili/sis.   Senderens 
and  Abouleuc.     See  XX. 

Patents. 

Olfdijinous  guhglanres  ;    Means  and  apparatus  for 

treating and  for   mellinii  and   ejrtraiting  fat 

and  other  prodiirts  therefrom.  W.  T.  I'owlinp, 
jun.,  and  U.  B.  I'owlinp,  Prittlewell.  Eng.  Pat. 
3(it)»,  Feb.  12,  IStlt. 

Hot  vapours  escapin-i;  from  material  being  reduced 
bv  dry  heat  (see  Kng.  Pat.  8397  of  1912  ;  this  J.. 
lfH3,  543)  are  utilised  in  the  preliminary  heating 
of  fresh  quantities  of  material,  the  vapours  being 
thereby  cooled  and  steam  condensed. — C.  A.  M. 

Oils  ;  Method  of  and  ajiparatns  for  deodorising  ■ 


Meusel.    Gcr.  I'at.  276,3ti3,  .Tune  25,  1913. 


J.    T.    Bateraan,    London.     Kng.    Piit.    24,605, 
Jan.  t5.  1914. 

The  exhaust  superheated  steam  from  the  deodoris- 
ing apparatus  is  used  for  the  prelimin<ar>-  heating 
of  a  fresh  quantity  of  oil,  tlie  aldehydes  in  the 
steam  beiug  subsecjuently  condensed  and  separated. 
In  a  form  of  apparatus  claimed,  the  steam  heats  the 
tubes  of  two  heaters  through  which  the  oil  passes. 

— C.  A.  M. 

Catalytic  processes.  [Hydrogenation  of  oils.']  O.  C. 
Uagemann  and  C  Ba-skerville.  New  York. 
Eng.  Pat.  3344,  Feb.  9,  1914.  Under  Int.  Conv., 
Feb.  S,  1913. 

See  U.S.  Pat.  1,083,930  and  Fr.  Pat.  469,172  of 
1914  ;    this  J.,   1914,  207  ;    1915,  39. 

Catalysts  [for  hydrogenating  oils]  :  Preparation  of 
.  W.  Fuchs.   Fr.  Pat.  472,377,  Aug.  1,  1913. 

See  Eng.  Pat.  11,542  of  1913  ;   this  J.,  1914,  702. 


Xm— PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 

RESINS. 

Patents. 
Elastic    masses  ;     Production    of   solid  - 


\\. 


The  colloidal  solid  prodiict  obtained  from  linseed 
od  according  to  Ger.  Pat.  201,966  or  258.900 
(this  J.,  1913,  616)  is  mixed  in  suitable  proportions 
with  the  product  obtained  from  castor  oil  (loc.  cit.), 
and  the  mixture,  with  or  without  otlier  additions, 
is  dried. — -A.  8. 

Lead  paste  from  red  or  orange  lead  ;    Manufacture 

of .     W.  Eckford.  Rlivl,  Wales.     U.S.  Pat. 

1,128,901,  Feb.  16,  1915.    Date  of  appl.,  AprQ  9, 
1910. 

See  Eng.  Pat.  8017  of  1910  ;    this  J.,  1910,  1398. 

White   lead;     Manufaetnrc   of •.       E.    Euston. 

Fr.  Pat.  471.348,  April  25,   1914.     Under  Int. 
Conv.,  April  28,  1913. 

See  U.S.  Pat.  1,075,143  of  1913  ;  this  J.,  1913, 1077. 


Varnishes  :    Manufaeture  of  submarine .      G. 

Pat«rno  and  C  Manuelli,  Milan,  Italy.  Eng.  Pat. 
29,524,  Dec.  22,  1913. 

See  Fr.  Pat.  466.368  of  1913  ;  this  .T..  1914,  004. 
Reference  is  (lirect<'d,  in  piu-suance  of  Sect.  8, 
Sub-sect.  2,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  5432  of  1914. 


Chlorinating      [oleaginous      material      to      obtain 

artificial  resins] ;    Process  of .    M.  Buchner, 

Assignor    to    (,".    F.    Boehringer    und    Soehne. 
Mannhoim-Waldhof,     Germany.  U.S.     Pat. 

1,129,165,  Feb.  23,  1915.  Date  of  appl.,  Nov.  13, 
1911. 

See  Ger.  Pats.  256,856  of  I9I0  and  258,150  of  1911  ; 
this  J.,   1913,  499,  013. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCBA. 

Caoutehouc-henzene-alvohol  and  caoutchouc-benze.nc- 

acelone  ;     The  systems .      The  behaviour  of 

colloids  loicards  pure  and  mixed  liquids.  Pari  1. 
W.  A.  Caspari.  Chem.  Soc.  Trans..  1915,  107, 
162—171. 
The  caoutchouc  employeil  in  the  experiments  was 
a  de-resinified  pale  plantation  crepe.  The  solvents 
were  carefully  dried.  Caoutchouc  changes  from 
the  gel  to  the  sol  condition  rcversibly,  and  it  is 
therefore  possible  to  represent  the  system,  caout- 
chouc-solvent-precipitant, ))y  isothermals  which 
express  all  possible  equilibria  between  tlie  three 
substances  concerned.  The  pliysical  stability  of 
the  solutions  employed  was  sufficient  not  to  have 
any  important  influence  upon  the  results.  (1) 
Fresh  solutions  of  caoutchouc  in  benzene,  of  known 
concentration,  were  titrated  with  alcohol  until 
separation  into  two  ph.ases  just  set  in.  The 
limiting  triads  thus  obtained  were  plotted  on  a 
binodal  curve.  Volume  percentages  were  cal- 
culated by  taking  0-91  as  the  sp.  gr.  of  the  caout- 
chouc, and  neglecting  volume  changes.  (2)  Excess 
of  alcohol  was  added  to  benzene  .solutions  of 
caoutchouc.  Two  fluid  layers  were  formed  in 
equilibrium  and  the  composition  of  eacli  re- 
presented a  point  on  the  binodal.  Tie-lines 
representing  distribution  of  benzene  between 
caoutchouc  and  alcohol  were  also  obtained  by  this 
method.  Caoutchouc  was  determined  in  the  upper 
layer  by  evaporation,  and  the  ratio  of  benzene 
to  alcohol  by  determination  of  refractivity  and 
comparison  with  an  experimental  curve.  The 
volume  of  the  lower  layer  was  meas\ired,  and  its 
composition  calculated  from  these  data.  (2a) 
When  the  precipitated  clot  contained  too  much 
caoutchouc  to  form  a  homogeneous  layer,  it  was 
removed,  pressed  between  filter-paper,  and  its 
volume  measured  in  a  volumenometer  charged  with 
a  benzene-alcohol  mixture.  Under  these  circum- 
stances the  upper  layer  was  free  from  caoutchouc. 
It  was  found  that  in  presence  of  water  far  less 
precipitant  was  required  to  produce  precipitation. 
In  the  case  of  the  system  including  acetone, 
method  (2)  could  not  be  employed,  owing  f to 
flocculation  in  the  lower  layer.  The  following 
conclusions  arc  drawn  from  a  tliscussion  of  the 
results.  Caoutchouc  is  practically  insoluble  (at 
20°  C.)  in  mixtures  containing  43  vols,  or  more 
of  absolute  alcohol  or  80  vols,  or  more  of  anhydrous 
acetone  to  100  of  benzene.  Presence  of  water  in 
the  precipitant  results  in  economy  of  the  latter. 
A  very  small  excess  of  precipitant  serves  in  general 
to  precipitate  the  whole  of  the  di-ssolved  caout- 
chouc :  hence  the  latter  cannot  be  separated 
into  components  by  fractional  precipitation.  For 
caoutchouc  concentrations  greater  than  2  %  in  the 
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original    benzene    solution,  quantitative    relations 
are  given  rouglily  by  the  equation  for  the  binodal 
of  caoutchouc-benzene-alcohol  at  20°  C.  : 
/100C\  0-24       /lOO  A.\ 

A,  B,  C,  being  volumes  of  alcohol,  benzene,  and 
caoutchouc  respectively.  There  are  indications 
from  the  experimental  results  that  discontinuity 
between  caoutchouc-benzene  sol  and  caoutchouc- 
benzene  gel  exists  in  the  neighbourhood  of  1  vol. 
caoutchouc  :  6  vols,  benzene.  It  is  significant 
that  the  caoutchouc  employed  absorbed  about 
6  vols,   of  benzene  before  passing  into  solution. 

— E.  W.  L. 

Patents. 

Rubber  latex  ;  Coagulation  of .    N.  W.  Barritt, 

Shrewsbury.  Eng.  Pat.  3632,  Feb.  12,  1914. 
Rubber  latex  is  concentrated  to  a  definite  degree 
by  evaporation  under  reduced  pressure  at  ordinary 
temperatures — say  not  exceeding  50°  C. — and  is 
then  coagulated  by  exposing  it,  in  a  thin  film,  to 
acetic  acid  vapour  or  to  smoke. — E.  W.  L. 

India-rubber,  caoutchouc,  and  other  similar  material; 

Apparatus  for  ^cashing  and  cleaning .   W.  G. 

Gass,  Bolton.    Eng.  Pat.  1200,  Jan.  16,  1914. 

The  apparatus,  which  is  designed  primarily  tor  the 
treatrnent  of  scrap  or  bark,  etc.,  comprisesa  casing 
containing  a  main  inchned  roller  grooved  longi- 
tudinally, and  one  or  more  plain  rollers  frictionally 
driven  from  the  main  roUer  through  the  material 
being  treated  ;  or  one  of  the  plain  rollers  may  be 
positively  driven.  The  lower  part  of  the  casing  is 
provided  with  longitudinal  pressure  surfaces,  or 
ridges,  alternating  with  longitudinal  grooves  or 
pockets,  the  ridges  being  almost  in  contact  with 
the  tops  of  the  teeth  on  the  grooved  roller.  The 
casing  is  provided  with  inclined  guides  to  carry  the 
material  from  the  lower,  feed  end  of  the  rollers  to 
the  upper,  discharge  end,  where  knives  attached 
to  the  main  roller  cut  it  into  short  lengths.  The 
material  is  fed  into  the  machine  from  a  hopper 
provided  with  a  revolving  barrel  having  blades 
co-acting  witli  a  stationary  blade  or  other  arrange- 
ment for  the  purpose  of  cutting  up  the  material 
into  small  pieces  before  it  enters  the  machine. 
Water  enters  the  casing  of  the  machine  near  the 
upper  discharge  end  of  the  inclined  rollers,  and 
passes  out  through  an  overflow  at  the  other  end, 
carrying  with  it  the  sand  and  dirt,  which  fall  away 
at  the  lowest  point  of  the  feed  end.  The  machine 
may  be  heated,  and  the  casing  and  cover  may  be 
easily  removed  for  purposes  of  cleaning,  inspec{ion, 
and  the  removal  of  the  washed  product,  where,  as 
in  the  case  of  very  soft  rubbers,  it  is  not  desirable 
to  work  the  machine  automatically. — E.  W.  L. 

Rubber;     Machines    for    preparing- 


.....  J.  E. 
Pointon,  Peterborough.  Eng.  Pat.  4105,  Feb.  17, 
1914. 

The  machines  contain  screw-like  or  spiral  rotating 
blades  having  their  forward  surfaces  of  convex  or 
like  form  so  as  to  knead  the  material  by  pressure 
against  tlie  walls  of  tlie  chamber.  The  blades  may 
have  radial  or  concave  tips  and  be  of  equal  or 
unequal  radial  length. — C.  A.  M. 

Caoutchouc  or  caoutchouc-like  substances  ;   Process 
for   accelerating   the   vulcanisation    of  natural   or 

artificial .    S.  J.  Peachey,  Stockport.    Eng. 

Pat.  4263,  Feb.  19,  1914. 

Vulcanisation  is  accelerated  by  the  addition  to 
the  mixing  of  small  quantities  of  p-nitroso- 
dimethylaniline  or  of  its  homologues  such  as 
y-nitrosometliylaniline  or  p-nitrosoethylanihne. 
I^or  example,  a  mixing  composed  of  plantation 
rubber,  100;  sulphiu',  10;  and  accelerator  0-5  parts 


can  be  vulcanised  in  20  minutes  at  135' — 145°  C, 
as  against  one  hour  without  the  accelerator.  A 
hard  and  durable  ebonite  is  obtained  by  heating 
for  2  hours  at  145°  C.  a  mixing  composed  of 
plantation  rubber,  100  ;  sulphur,  40  ;  accelerator, 
0-75  to  10  parts  ;  without  accelerator  the  time  of 
vulcanisation  is  about  6  hours. — E.  W.  L. 
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Tanning  materials  ;  Analysis  of - 


intended  espe- 


cially for  tanning  fishing  nets.    G.  C.  A.  van  Dorp. 
Collegium  (London),  1915,  71 — 72. 

INIateeials  showing  a  higher  tannin  value  than 
cutch  when  tested  by  the  hide  powder  method,  are 
not  always  so  suitable  for  tanning  fishing  nets.  The 
author  proposes  a  method  of  analysis  giving  better 
results,  which  depends  on  the  adsorption  of  the 
material  by  cotton.  As  a  standard,  the  adsorption 
of  cutch  under  definite  conditions  is  first  deter- 
mined by  shaking  a  solution  of  known  strength 
with  cotton  and  subsequently  evaporating  the 
residual  solution.  An  adsorption  curve  for  cutch 
solutions  of  different  concentrations  is  constructed, 
and  the  strength  of  a  solution  of  any  other  material 
giving  a  certain  adsorption  compared  with  the 
strength  of  a  cutch  solution  giving  the  same 
adsorption,    shows    the    value    of    the    material. 

— F.  C.  T. 


Bates  ;    Artificial  - 


.     J.    T.    Wood.     Collegium 
(London),  1915,  82 — 85. 

Two  new  proprietary  articles  are  discussed,  which 
the  manufacturers  describe  as  bates.  The  vendors 
of  one  ("  Pilos  ")  state  that  it  destroys  fats  and 
greases  in  the  skin,  but  investigation  showed  it  to 
contain  about  80  %  of  ammonium  chloride  and 
failed  to  show  either  lipolytic  or  tryptic  enzymes. 
A  practical  test  did  not  substantiate  the  claims 
made  for  it.  The  other  article,  "  Enzo,"  described 
as  a  sxibstitute  for  natural  bate  or  puer,  contained 
68-7%  ammonium  cliloride,  8-4%  gelatin  and 
proteins,  and  15%  starch  ;  diastase  was  present 
but  not  trj^ptic  enzymes.  It  is  thus  a  deliming 
material  combined  with  a  drenching  material,  and 
capable  of  usefiU  service,  though  not  as  a  bate. 
An  artificial  bate  shoidd  be  composed  of  an 
ammonium  compound  and  a  tryptic  enzyme 
comljined  with  some  inert  carrier  such  as  kaolin 
or  wood  dxist.  No  artificial  bate  can  have  all  the 
properties  of  puer,  owing  to  the  presence  in  the 
latter  of  certain  compounds  in  very  minute 
quantities  which  have  some  specific  effect  on  the 
bating  action. — F.  C.  T. 


Neradol  D  ;  Experiments  ivith  - 


.  (1)  A.  Rogers, 
and  (2)  G.  J.  Laemmle,  H.  J.  Newman,  and  N.  W- 
Shepard.  Tanners'  Inst.,  Brooklyn.  Reports  of 
Third  Year,  25—30,  38—42.  J.  Amer.  Leather 
Chem.  Assoc,  1915,  10,  105 — 106. 

The  influence  of  Neradol  D  in  hastening  vegetable 
tannage  and  on  the  final  yield  of  leather  was 
investigated.  In  the  case  of  hide  and  sheep  skin  a 
preliminary  treatment  with  Neradol  D  rendered 
subsequent  vegetable  tannage  more  rapid  at  first, 
but  did  not  influence  the  final  yield  of  leather. 
Calf  skin,  pickled  as  for  chrome  tannage,  gave  a 
similar  yield  with  a  combination  of  Neradol  D 
and  quebracho  as  with  quebracho  alone  ;  Neradol 
D  alone  did  not  give  so  good  a  yield  of  leather. 

— F.  C.  T. 


Tannage;    [Determination  of]  degree  of - 


W. 


James.  Collegium  (London)  1915,  76 — 77. 

The  organic  insoluble  matter  of  leather,  apart  from 
hide    substance,    may    contain    matter    such    as 
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"  bloom  "  whii-li  is  fairly  easily  wa.sheil  out  and 
cannot  bo  regarded  as  coml)ined  tannin.  Tlie 
author  proposes,  in  the  determination  of  water- 
soluble  niatt-er,  to  evaporate  the  unfllt«red 
aqueous  extract  and  thus  intlude  "  bloom,"  etc., 
in  the  water-soluble  matter  and  not  in  the  com- 
bined tannin. — F.  C.  T. 


P.\TEXTS. 
Leather-hoard  ;     Method   of  making  ■ 


■  A.  L. 
Clapp,  Braintreo,  Mass',  As-signor  to  Ilide-Ito 
Leather  Co.,  Boston,  Mass.  U.S.  Pat.  1,128,290, 
Feb.  10,  1915.    Date  of  appl.,  Jan.  11,  1913. 

liKATHER  scrap  or  fibre  is  washed  and  mixed  with 
a  water])roofitig  material  capable  of  depositing 
an  insoluble  precipitate  on  tlie  libres  by  a  reaction 
witli  tannic  acid,  and  the  wasli  water  which 
contains  tannic  acid  is  then  added  to  the  mixture. 
The  wash  wat^-r  may  be  treated  with  alum  and 
heated  before  addition  to  the  mixture. — E.  W.  L. 

Gelatin  masses  ;    Production  of  transparent  ohjects 

from .      L.   Tronuner.      Ger.   Pat.   278,(507, 

April  27,  19i:{. 

An  aqueous  solution  of  100  parts  of  gelatin,  1 — 3 
of  potassium  bichromate,  2 — 4  of  magnesium 
.sulpliate,  2 — 1  of  potassium  sulphate,  3 — -1  of 
borax,  and  3 — 1  parts  of  sodiiwn  chloride,  with  or 
without  addition  of  colouring  matters,  is  con- 
centrated on  the  water-bath  and  poured  into 
moulds.  The  moulded  objects,  after  cooling, 
•ire  treated  with  liardening  agents  or  coated  with  a 
lacquer. — A.  S. 

Leather,    artificial ;      Process    for    colouring . 

E.  Gir^ik.  Fr.  Pat.  472,023,  May  9,  1914.  Under 
Int.  Conv.,  Dec.  18,  1913. 

See  Eng.  Pat.  4008  of  1914  ;    this  J.,  1914,  559. 
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Flue  dust  [from  iron  icorks]  as  manure.   J.  Board 
Agric.,   1915,   21,  1043—1040. 

A  SAMPLE  of  flue  (hist  from  an  iron  works  in  the 
Jlidlands  was  found  by  the  Government  Laboratory 
to  contain  nearly  6"„  KjO,  about  one-third  of 
which  was  directly  soluble  in  water,  together  with 
about  7  %  CaO  as  gypsum.  No  substance  directly 
harmfid  to  plant  life  was  present,  and  the  propor- 
tion of  water-.soluble  magnesia  was  only  029%. 
It  is  doubtfid  whether  the  potash  could  be 
extracted  profitably,  but  the  material  could  be 
used  locally  as  a  manure. — J.  P.  O. 

Patents. 

Phosphate  rock;    Process  of  treating  natural . 

F.  K.  Hoover  and  A.  J.  iVIason,  Chicago,  111. 
U.S.  Pat.  1,128,874,  Feb.  10,  1915.  Date  of 
appl.,  June  9,  1911. 

The  crude  phosphate  rock  is  triturated  with  water 
to  form  a  plastic  mass,  a  furtlicr  quantity  of  water 
is  added,  and  the  mixture  is  subjected  to  currents 
of  water,  so  as  to  separate  the  clean  phosphate 
mineral  by  gravity. — F.  Sodn. 

Phosphate  rock  ;    Process  of  treating  pebble . 

W.  F.  Lay,  Boston,  Mass.  U.S.  Pat.  1,129,407, 
Feb.  23,  1915.    Date  of  appl..  May  1,  1914. 

The  pebbles,  previously  .separatcil  from  tlie 
matrix,  are  immersed  in  an  acidulated  bath,  which 
is  preferably  heated  and  agitated,  so  as  to  separate 
and  neutralise  adherent  alkaline  matter,  and  the 


liquor  is  then  drawn  off  and  fortified  with  additional 
acid  for  treating  a  furtlier  supply  of  pel)bles, 
whilst  the  treated  pebbles  are  washed  with  water. 

— F.  Sodn. 


Guano    or    the    like ;     Process   for   siinttltaneously 

colouring -and  treating  it  with  acid.     Chem. 

Fabr.  vorm.  Weiler-ter-Meer.  Ger.  Pat.  280,227, 
July  25,  1913. 
The  guano  is  treated  with  sulphuric  acid  in  which 
a  soluble  organic  dyestuff  has  been  dissolved. 
Suitable  dyestulTs  are  Auronal  Orange,  Brown, 
and  Yellow,  Bismarck  Brown,  and  Toluylene 
Orange. — A.  S. 

Production  of  7ni.rlures  for  destroying  plant  })ests. 
Ger.  Pat.  279,503.     See  XIXb. 
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Cane   stalk ;     Vari/ing   concentration   of  Ike  juice 

in  the  cells  of  the •.     H.  S.  Norris.     Intern. 

Sugar  J.,  1915,  17,  127—128. 
Canes  of  the  Lahaina  and  Yellow  Caledonia 
varieties  were  cut  into  sections,  and  the  nodes  and 
internodes,  and  in  some  cases  also  the  pith  and 
rind,  submitted  separately  to  successive  pressings. 
In  each  instance  the  juice  was  found  to  increase 
considerably  in  density  with  each  successive 
pressing  ;  in  one  case,  using  very  heavy  pressure, 
the  juice  extracted  by  the  last  operation  had  a 
density  more  tlian  twice  that  of  the  first  expressed 
juice.  It  is  concluded  that  in  different  parts  of 
the  cane  there  are  a  few  cells  containing  juice  of 
high  density  and  having  walls  more  resistant 
to  crushing  "than  those  containing  weaker  juice. 
In  another  experiment  the  cane  was  passed  through 
a  JelTry  pulveriser,  and  the  parenchyma  and  flbro- 
vascular  cells  were  then  separated  by  shaking  with 
the  hand.  In  this  case  successive  pressings  pro- 
duced no  increase  in  the  density  of  the  several 
juices  obtained,  the  explanation  advanced  being 
that  the  cells  containing  juice  of  high  density 
were  ruptured  with  the  others  during  the  process 
of  shredding.  The  results  indicate  that  there  is 
an  advantage  in  the  practical  milling  of  cane  in 
reducing  it  to  a  fine  state  of  division,  either  by 
shredding  or  bv  the  grinding  action  of  the  rollers 
in  the  early  psirt  of  the  process,  so  that  none  of 
tlie  juice  of  high  density  is  retained  in  the  final 
bagasse. — J.  P.  O. 

Beets ;    Determination    of    sucrose    in    frozen    and 

thawed [by   the  double  polarisation  method, 

using  aeid  andinvcrtase  as  hydrolysis.]  K.  Saillard. 
Circ.  hebd.  Syiid.  Fabr.  Sucre  de  France,  1915, 
27,  Nos.  1350,  1351,  and  1352. 
In  the  determination  of  sucrose  in  roots  which 
had  been  frozen  and  thawed,  there  was  an  appre- 
ciable discrepancy  between  the  figure  given  by  the 
ordinary  double  iwlarisation  (Clerget)  method  and 
that  deduced  from  the  determination  of  the 
reducing  sugars  before  and  after  inversion  by 
hydrochloric  acid.  This  result  pointed  to  the 
presence  of  non-sugar  substances  in  the  deteriorated 
roots,  the  optical  activity  or  cupric-reducing  power 
of  which  was  modified  by  the  action  of  the  hydro- 
chloric acid  used  for  hydrolysis  so  as  to  vitiate 
the  sucrose  value.  When  invertase  was  used  as 
hydrolyst  in  place  of  hyilrochloric  acid,  the 
solution  being  clarified  as  described  by  Ogilvie 
(this  J.,  1911,  02),  the  two  methods  of  determining 
the  sucrose  gave  concordant  results. — J.  P.  O. 
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Sugar  :  Norit  process  of  tnanufacturinr/  while . 

A.  Wijnberg.  Intfrn.  Sugar  J..  1915.  17,  70—74 
and  129—131.  (See  Eng.  Pats.  21.204  of  1911 
and  11,860  of  1912  ;  this  J.,  1912,  1047  :  1913, 
376.) 

"  NoRiT  "  is  a  special  decolorising  carbon  for  use 
in  the  sugar  industry  as  a  substitute  for  animal 
charcoal.  The  quantity  of  colour  that  can  be 
removed  by  the  carbon  from  a  solution  of  cane 
molasses  depends  principally  upon  the  concen- 
tration of  the  colouring  matter ;  the  point  at 
which  the  carbon  cannot  adsorb  any  more  colouring 
matter  varies  very  considerably  according  to  the 
kind  of  carbon  and  the  nature  of  the  colouring 
matter.  Though  in  some  cases  relatively  little 
carbon  may  be  required  to  remove  most  of  the 
colour  from  a  solution,  a  large  amount  is  necessary 
to  eliminate  the  last  traces  ;  in  one  experiment, 
for  example,  twice  as  much  carbon  was  required 
to  remove  the  last  10  %  of  colour  as  was  needed  to 
remove  the  first  90  %.  In  tests  in  which  the  colour 
was  only  partly  removed,  the  decolorising  power 
of  "  Norit  "  carbon  was  about  25  times  greater 
than  that  of  animal  charcoal.  Since  the  presence  of 
sugar  and  salts  has  a  marked  inhibit  ing  effect  on  the 
action  of  the  carbon,  the  thin-juice  and  not  tiie 
thick-juice  must  be  operated  upon  in  practice,  in 
order  to  obtain  the  most  profitable  decolorisation. 
In  alkaline  and  neutral  media  little  or  no  adsorption 
of  the  colouring  matter  may  take  place,  whereas 
decolorisation  is  readily  effected  in  a  solution 
having  an  acidity  corresponding  to  about  N/100. 
By  boiling  the  spent  carbon  with  a  3%  solution 
of  sodium  hydroxide  or  carbonate  for  about  15 
minutes  and  washing,  the  inaterial  is  revivified  to 
a  large  extent  (see  Eng.  Pats.  19,357  of  1912  and 
17,432  of  1913  ;  this  J.,  1913,  85  :  1914.  853)  ;  e.g., 
if  originally  its  decolorising  power  was  92  %,  after 
the  regenerating  treatment  it  may  be  87%, 
becoming  constant  at  65  %  after  being  regenerated 
about  10  times.  The  carbon  adsorbs  gums  and 
pectins  in  addition  to  colouring  matter  ;  a  solution 
of  cane  molasses  after  treatment  passed  readOy 
through  filter-paper,  whereas  previously  it  per- 
colated with  difficulty. 

Experiments  on  the  large  scale.  In  a  factory 
in  Natal  the  mill  juice  was  sulphited,  limed 
to  a  slightly  acid  reaction,  boiled,  treated  with 
about  0-5%  of  the  decolorising  carbon,  and 
passed  through  filter-presses  ;  the  clear  liquid 
was  almost  colourless.  After  evaporation,  the 
resulting  syrup  was  filtered  through  Perrin  filters 
without  the  difficulty  that  is  often  experienced 
t)wing  to  the  presence  of  gummy  matters,  and  this 
favourable  effect  was  further  noticed  during  the 
operations  of  vacuum  pan  boiling  and  centrifugiug. 
The  sugar  finally  obtained  was  sold  at  prices  corre- 
sponding to  those  obtained  by  the  refined  sugar 
made  at  refineries.  The  spent  carbon  was  re- 
generated by  boiling  with  a  5  %  solution  of  sodium 
carbonate  and  washing  ;  its  decolorising  action  was 
not  diminished  considerably  thereby.  Trials  were 
also  made  in  a  Greenock  refinery,  where  it  is 
stated  that  the  entire  usual  Taylor  filter  instal- 
lation was  discarded,  though  the  existing  charcoal 
installation  was  still  retained.  After  affining  the 
law  sugar  in  centrifugals  in  the  ordinary  way,  it 
was  dissolved  to  a  liquor  of  60°  to  65°  Brix, 
.slightly  acidified,  treated  with  1%  of  the  carbon, 
and  passed  directly  through  a  filter-press.  Filtra- 
tion proceeded  very  rapidly,  notwithstanding  the 
comparatively  high  concentration  of  the  liquor, 
and  the  cakes  were  easily  washed  and  well  ex- 
hausted. Even  after  regenerating  the  carbon  30 
t  imes,  its  value  decreased  only  to  70  %  of  what  it 
was  originally.  It  is  claimed  that  tiie  use  of  the 
ilecolorising  carbon  opens  up  the  possibility  of 
making  refined  sugar  directly  from  juice,  and  of 
carrying  on  refining  operations  in  some  factories 
all  the  year  round. — J.  P.  O. 


Reducing  sugars  ;  Studies  on  the  decomposition  of 

icith  reference  to  white  sugar  manufacture. 

A.  Schweizer  and  G.  Loos.  Archief  Suikerind. 
Nederl.-Indie,  1914.  22,  1855—1859.  Intern. 
Sugar  J.,  1915,  17,  141. 

Framm  (Pfliiger's  Arch.  Physiol.,  64,  575)  has 
shown  that  the  presence  of  air  has  a  considerable 
influence  upon  the  decomposition  of  reducing 
sugars  by  alkalis.  To  determine  the  effect  of  air 
in  the  carbonatation  process  of  making  high-grade 
sugars,  a  sucrose  solution  cont,aining  reducing 
sugars  was  treated  with  3%  of  milk  of  lime  at 
20°  B.  (sp.  gr.  1157),  and  maintained  at  28°  C. 
for  3  hours,  whilst  a  second  solution  was  treated 
similarly,  except  that  a  slow  current  of  air  was 
passed  through  it  for  3  hours.  Both  liquids  were 
carbonatated  to  a  slight  alkalinity,  heated  to 
55°  C,  and  filtered.  It  was  found  that  decom- 
position of  reducing  sugars  had  taken  place  in  both 
cases,  but  in  that  in  which  air  had  been  used  the 
colour  was  distinctly  less. — J.  P.  O. 

Scums  [produced  during  beet  sugar  manufacture]  ; 

Sucrose    content    of .       H.    Pellet.       Intern. 

Sugar  J.,  1915,  17,  132—133. 

The    scums    formed    during    carbonatation    may 

contain  at  the  same  time  insoluble  sucrose  in  the 

form   of   saccharate   and  insoluble   sucrose  which 

!    has  been  carried  down  by  the  bulky  precipitate 

I   produced  on  the  addition  of  lime  to  the   dense 

diffusion    juice.     Carbon    dioxide    acts    more    or 

}    less    on    both    forms,    making    the    quantity     of 

1    insoluble    sucrose   found   in    the   press-cake    very 

variable,  depending  upon  the  conditions  of  working. 

When  the  insoluble  .sucrose  is  mostly  present  in 

the    form    of     saccharate,     greater    difficulty      is 

experienced  during  the  process  of  washing   than 

when  it  has  been  carried  down  mechanically. 

—J.  P.  O. 

Alkali  sulphites  [in  the  sugar  industry]  ;    Catalysis 

j        in  the  oxidation  of .     E.  SaUlard.     Compt. 

I        rend.,  1915.  160,  318—320. 

,    In  the  treatment  of  syrups  and  sugar  juices  with 
i    the  gases  of  a  special  sulphur-burner,  containing 
10 — 14%   SO  2,   the   following  were  found  to   act 
as  catalysts  in  the  oxidation  of  alkali  sulphite  to 
sulphate  :      Retarding     agents :      sucrose,     invert 
'    sugar,    non-sugars,    ammonium   oxalate,    glycerin, 
free  and  carbonated  alkalis,  asparagine,  glutamic 
I    acid,  and  potassium  lactate.    Accelerating  agents  : 
i    (in  the  form  of  fine  powder)  nickel,  zinc,  aluminium, 
I    ferric  oxide,  manganous  oxide,  calcium  carbonate, 
marble,  magnesium  carbonate,  fire-brick,  calcium 
i   sulphate,    calcium    phosphate,    calcium    oxalate, 
alumina,     and     calcium     sulphite.     The     rate     of 
j    oxidation  increases  regularly  with  rise  of  tempera- 
ture between  15°  and  90°  C,  and  decreases  rapidly 
with  the  sugar  concentration  up  to  a  content  of 
about    60  %     of    sugar.        Practical    conclusions : 
Oxidation   of   alkali   .sulphite   is   very   difficult  in 
molasses,  which  contains  about  50  %  of  sugar  and 
33  °o  oi  non-sugar,  and  is  retarded  by  the  main- 
tenance of  low  temperatures  and  the  absence  of 
precipitable  lime,   which   might   give   rise   to   the 
formation  of  calcium  carbonate  or  sulphite. — O.  B. 

i   yotes  on  [use  of]  caramel  [in  brewing],    Handcock. 
See  XVIII. 

Patents. 

Sweetmeats   and   the    like;     Manufacture   of . 

E.  Shaw,  London.   Eng.  Pat.  3824,  Feb.  13,  1914. 

A  SOLUTION  of  sugar  which  has  been  inverted  by 
means  of  an  acid  and  then  neutraUsed,  is  mixed 
with  sugar  containing  sodium  bisulphite  and  the 
mixture  quickly  boiled. — J.  F.  B. 


Tol.  IXXIV.,  No.  7.] 
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Sugar;    Recovery  of from  molasses,  especially 

ciine  molasses.  F.  Tiemanii.  C.er.  I'ats.  (A) 
279.71!»  and  (B)  270.720,  Doc.  21.  li)I2,  and 
July  5,  1*J13. 
The  motliods  are  l)asod  on  tho  known  fact  that 
invert  sunar  is  capable  of  displacinji  sucrose 
from  impure  solutions,  (a)  Desaccliaritication  is 
effected  l)y  addini;  to  tlie  molasses  invert  sugar 
separated  liy  known  methods  from  a  .separate 
portion  of  the  same  molasses.  (H)  The  molasses 
IS  treated  with  strong  acids  or  acid  salts  added  in 
such  quantities  that  a  portion  of  the  dissolved 
sucrose  is  inverted  and  tne  treated  juice  contains 
sucrose,  invert  svigar.  and  salts  in  the  relative 
proportions  most  favom'al>le  to  the  recovery  of 
the  sucrose  by  crystallisation. — A.  S. 

Sugar    in    fine    crystals;      Manufaclure    of . 

J.  F.  P.  Kestner.  Fr.  I'at.  i71,i)12.  July  22,  1913. 

See  Eng.  I'at.  17,010  of  1914  ;   this  J„  1915,  241. 

Automatic    charging    and    discharginy    device    for 
raciium  dryers,     tier.  Pat.  280,035.     See  I. 

Process  of  inirodurin;/  iron  into  foods,  drugs,  and 
beverages.  Process  of  forming  compounds  of  iron 
and  carbohydrates.  U.S.  Pats.  1,129,300  and 
1.129,307,   SeeXlX.\. 


XVUL— FERMENTATION  INDUSTRIES. 

Diastase;     Determination    of   the    activity    of - 


O.   Wolff.     t'hem.-Zeit..    1915,   39,   105—107, 

For  the  study  of  enzyme  reactions,  e.g.,  the 
deterroination  of  diastatic  activitv,  the  Zeiss 
interferometer  (this  J.,  1911,  770;  1912,  559) 
is  far  more  sensitive  than  the  refractometer. 
In  the  2  cm.  cell  a  0-2  °o  solution  of  soluble  starch 
shows  a  reading  of  142  as  compared  with  water, 
while  a  similar  solution  of  dextrose  shows  200, 
the  subjective  error  of  the  instrument  being  only 
2  scale  divisions.  The  interferometer  may  be 
calibrated  by  means  of  1%  solutions  of  soluble 
starch  and  dextrose,  one  cell  being  kept  filled  with 
the  starch  solution  and  compared  with  mixtures 
of  starch  and  dextrose  in  complementary  pro- 
portions in  the  other  cell.  The  differential  readings 
are  plotted  with  scale  divisions  as  abscissae  and  grms. 
of  dextrose  as  ordinates,  and  a  straight  line  is 
thus  obtained  from  which  subsequent  results 
can  be  integrated,  provided  identical  quantities 
of  water  or  solid  matters  be  added  to  each  solution. 
For  the  estimation  of  diastatic  activity,  a  known 
quantity  of  diastase  Ls  added  to  each  of  two  50  c,c, 
portions  of  1  °„  starch  solution  in  two  flasks  ; 
one  portion  is  immediately  boiled  to  destroy 
the  enzyme  and  the  other  is  digested  at  38°  C. 
for  2  liours.  Both  solutions  are  filtered  through 
dry  paper  filters  of  tlie  same  size  and  the  clear 
filtrates  compared  together  in  the  cells  of  the  inter- 
ferometer. Some  little  difficulty  may  arise  in 
obtaining  perfectly  dear  filtrates  and  hence  it  is 
seldom  possible  to  employ  the  4  cm.  cells,  but  if 
very  small  proportions  of  enzyme  are  present,  the 
delicacy  of  the  method  may  l^e  increased  by 
adopting  a  longer  time  of  digestion.  Determina- 
tions have  shown  tliat  the  readings  obtained  are 
proportional  to  the  (jiiantity  of  diastase  within 
certain  limits. — J.  F. 


.&' 


Malt  amylase  ;    Purification  of  - 


H.  C.  Sher- 


man and  M.  D.  Schlesinger.     J.  Amer.  Chem. 
Soc,   1915,   37,  (543—048. 

1VL\LT  amylase  loses  activity  during  its  separation 
by  dialysis,  apparently  owing  to  hydrolytic  des- 
truction  of    the    enzjTne.      When   tlie    dialysis   is 


carried  out  at  a  low  temperature,  the  loss  is  greatly 
diminished,  and  the  following  method  is  recom- 
mended. Concentrated  malt  extract  is  placed  in 
a  collodion  sack  which  is  suspended  in  a  large 
volume  of  water  at  5"  to  10"  0.  for  24  liours,  the 
water  being  clianged  two  or  three  times  during 
this  period^  The  clear  solution  is  then  decanted 
from  the  sack  and  ammonium  sulphate  is  added 
in  the  proportion  of  45  grms.  for  every  100  c.c.  of 
solution.  The  mixtmx'  is  kept  below  10' 0.  until 
the  salt  lias  dissolved,  the  clear  liquid  portion  is 
tlien  decanted  ami  rejected,  and  the  precipitate 
dissolved  in  cold  water.  This  solution  is  again 
dialysed  as  before  for  24  hours,  and  the  solution 
mixed  with  an  equal  volume  of  cold  99-8  "„  alcohol. 
The  precipitate  is  separated,  the  solution  mixed 
with  a  quantity  of  alcohol  sufficient  to  make  the 
alcohol  content  05 "„  (by  vol.),  and  the  precipitate 
is  collected  an<l  dried  over  sidphuric  acid  under 
reduced  pressure  in  the  dark  and  at  a  temperature 
not  above  15"  C.  In  this  way  the  authors  have 
obtained  preparations  having  a  diastatic  power  of 
1200  to  2350  on  Lintner's  scale.— W.  1*..  S. 

Malt  amylase  ;    Influence  of  certain  acids  and  salts 

upon  the  activity  of .     H.  0.  Sherman  and 

A.  W.  Tliomas.  J.  Amer.  Chem.  Soc,  1915,  37, 
623—643. 
The  activity  of  pure  malt  amylase  was  increased  by 
acetic,  propionic,  phosphoric,  hydrocliloric,  nitric, 
and  sulphuric  acids,  and  by  the  chlorides,  nitrates, 
sulphates,  and  primary  phosphates  of  sodium  and 
potassium  (see  this  J.,  1913,  980).  The  activities 
observed  at  the  optimum  concentrations  of  these 
different  electrolytes  varied  from  less  than  double 
to  more  than  thirty  times  the  corresponding 
activities  in  the  absence  of  the  electrolyte.  Acids 
had  a  greater  effect  than  neutral  salts,  but  the  acul 
phosphates  of  sodium  and  potassium  were  as 
effective  as  any  of  the  free  acids.  The  weak  and 
strong  acids  and  the  acid  phosphates  aU  showed 
optimum  activation  at  those  concentrations  which 
had  essentially  the  same  acidity  ;  this  optimum 
hydrogen  ion  concentration,  as  expressed  by  Soren- 
sen's  exponent,  in  each  case  lay  between  the  limits 
p+  4-2  and  4-6.  When  the  concentration  of  the 
acid  exceeded  the  optimum,  the  activity  of  the 
enzyme  was  diminished  ;  it  was  almo.st  entirely 
destroyed  in  the  presence  of  from  five  to  eight  times 
the  optimum  quantity  of  a  strong  acid.  Whether 
the  activating  agent  was  an  acid  or  a  salt,  the 
amvloclastic  action,  as  measured  by  the  Wohlge- 
muth method  (Biochem.  Zeits.,  1908,  9,  1),  reached 
an  optimum  at  a  concentration  of  the  activating 
agent  much  below  that  which  gave  an  optimum 
saccliarogenic  action. — W.  P.  S. 


F.    P.    Siebel.     Master   Brewers' 
Brewers'  J.,  1915,  51,  169—172. 


Mall  and  beer. 
Assoc,  U.S.A 
Dealing  more  especially  with  the  brewing  of  all- 
malt  beers  under  American  conditions,  the  author 
prescrilies  an  evenly  graded  barley  with  plump 
corns,  retained  by  a  2-5  mm.  sieve,  in  order  to 
avoid  an  undue  proportion  of  husks.  In  malting, 
the  strength  of  the  peptic  enzyme  must  be  well 
developed,  not  so  much  from  the  point  of  view  of 
its  activity  in  the  finished  malt  as  from  that  of  the 
modification  it  effects  during  germination.  Slow 
growth  is  therefore  necessary,  at  15° — 19°  C. 
(59° — 00°  F.)  for  0  or,  preferably,  8  days.  Under- 
germinated  malts  cannot  be  rectified  in  mashing, 
but  if  poor  modification  is  the  result  of  too  rapid 
growth  it  can  be  remedied  by  the  action  of  tlie 
peptic  enzyme  in  the  mashing.  The  acrospii-e 
should  be  three-quarters  developed  rather  than 
full  grown.  The  green  malt  should  not  be  withered 
but  dried  on  tlie  upper  kUn  at  41°— 43-5°  C.  (105  — 
110°  F.)  with  full  ilraught,  treated  on  the  lower  kiln 
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at  54°  C.  (130°  F.)  untU  the  moisture  is  reduced  to 
10  %,and  finished  oS  at  82° — 88°  C.  (180° — 190°  F.) 
for  4 — 5  hours.  In  mashing  the  first  important 
stage  is  the  "  lactic  acid  rest  "  at  35°  C.  (95°  F.). 
This  stage  has  been  studied  over  a  period  of  20 
hours  ;  the  formation  of  lactic  acid  increases 
gradually  in  the  first  4  hours,  then  more  rapidly, 
and  becomes  very  rapid  after  8  hours,  especially 
with  high-grade  well  modified  malts.  At  this 
temperature  the  coagulable  protein  remains  con- 
stant, but  the  extraction  of  non-coagulable  nitro- 
genous matters  increases  steadily  with  the  increase 
of  lactic  acid  during  the  first  8  hours.  In  practice 
the  duration  of  the  lactic  acid  rest  may  vary  from 
1  to  4  hours  according  to  the  degree  of  under- 
modification  of  the  malt.  The  next  stage,  the 
"  protein  rest,"  takes  place  at  43° — 45°  C.  (109° — 
113°  F.)  in  the  presence  of  a  sUght  acidity  developed 
in  the  first  stage,  and  the  duration  will  depend 
almost  entirely  on  the  time  required  in  the  first 
stage.  The  last  stage,  the  "  sugar  rest,"  at 
56-5°— 60°  C.  (133°— 140°  F.)  depends  on  the  type 
of  beer  required,  and  since  palate-fulness  is  neces- 
sary in  the  case  of  American  all-malt  beers,  it  is 
desirable  to  omit  this  rest  completely.  In  view 
of  the  high  percentage  of  non-coag\ilable  proteins 
and  the  palate-fulness,  the  original  gravity  of  all- 
malt  beers  should  be  lower  than  with  ordinary 
beers  and  should  he  between  11-5 — ll-8°o.  In 
boiling  the  wort  a  thorough  "  first-break  "  must 
be  effected  before  the  first  addition  of  hops,  one- 
fifth  of  which  is  added  first  and  then  two  portions 
of  two-fifths  each.  The  proportion  of  hops  must 
be  not  less  than  1  lb.  per  barrel.  Aeration  is 
effected  in  the  hop-back  by  blowing  filtered  air 
through  coUs  for  15 — 20  minutes.  Fermentation 
should  be  made  to  proceed  slowly  by  adopting  a 
low  pitching  temperature  of  6°  C.  (45°  F.)  and  not 
letting  it  rise  above  10° — 11°  C.  (50° — 52°  F.)  ; 
the  quantity  of  pitcliing  yeast  should  not  exceed 
1  lb.  per  barrel.  The  usual  method  of  storing  the 
beer  is  not  recommended.  The  completely  fer- 
mented beer,  cooled  to  4°  C.  (39°  F.),  is  treat€d 
with  chips  and  finings  and  then  with  5  %  of  ordinary 
beer  "  Kriiusen."  After  the  latter '  has  worked 
itself  out  the  beer  is  chilled  to  0°  C.  (32°  F.)  very 
gradually  and  stored  at  that  temperature  for  6 — 
8  weeks  before  racking. — J.  F.  B. 


.  W.  A. 


Caramel  [in  brewing] ;  Notf  son  [iise  of]  .    ... 

Handcock.    Brewers'  J.,  1915,  51,  167 — 169. 

Cebtain  caramels  which  appear  perfectly  satis- 
factory under  the  usual  tests  and  with  fairly  strong 
worts,  will  form  an  amorphous  deposit  when 
mixed  with  weaker  worts.  Analysis  of  a  sample  of 
such  a  deposit  showed  51%  N,  suggesting  a  com- 
bination of  caramel  and  protein  matter.  In 
practice  when  boiling  a  two-copper  parti-gyle,  the 
caramel  was  all  added  to  the  wort  in  the  first  copper 
and  the  deposit  produced  by  diluting  this  with  the 
second  wort  persisted  in  the  beer  after  racking. 
The  trouble  was  cured  by  dividing  the  caramel 
between  the  two  coppers,  the  precipitate  being 
then  thrown  out  before  reaching  the  collecting 
vessel.  Experiments  with  invert  sugars  also 
showed  that  many  specimens  will  produce  a  bad 
"  haze  "  when  mixed  with  second  wort,  so  that 
sugars  also  should  be  divided  between  the  various 
coppers.  Some  samples  of  caramel  give  a  preci- 
pitate with  waters  containing  calcium  bicar- 
bonate ;  such  caramels  are  too  unstable  to  be 
satisfactory  for  brewing  purposes. — J.  F.  B. 

Whisky  ;  Standards  for in  Western  Australia, 

tender  "  TJie  Health  Act,  1911-12."    Government 
Papers,  pp.  39,  Jan.  5,  1915. 

The  following  standards  have  been  ratified  by  the 
(Governor   m    Council :— Scotch   whisky   shall    be 


spirit  distilled  from  barley,  malt,  or  other  grains 
(which  as  regards  pure  pot  still  whisky  shall  be 
distilled  at  a  strength  not  exceeding  35%  over 
proof),  matured  by  storage  in  wood  for  not  less 
than  two  years,  and  shall  be  sold  under  one  of  the 
following  designations  and  conform  to  the  corre- 
sponding standards  :— (a)  Standard  pot  still  whisky 
shall  contain  not  less  than  45  grms.  of  compound 
ethers,  3-5  grms.  of  furfural,  and  180  grms.  of 
higher  alcohols,  per  100  litres  of  absolute  alcohol, 
these  ingredients  to  be  determined  by  the  methods 
laid  down  in  Schedule  A  of  the  Regulations  (not 
included  in  the  present  papers),  (b)  Blended 
whisky  containing  at  least  75%  of  standard  pot 
still  whisky,  shall  contain  not  less  than  40  grms. 
of  compound  ethers,  2-6  grms.  of  furfural  and  140 
grms.  of  higher  alcohols,  (c)  Blended  whisky  con- 
taining at  least  50  %  of  standard  pot  still  whisky, 
shall  contain  not  less  than  35  grms.  of  compound 
ethers  (esters),  1-75  grm.  of  furfural,  and  110  grms. 
of  higher  alcohols,  (d)  Blended  whisky  containing 
less  than  50  %  of  standard  pot  still  whisky  shall  be 
that  which  fails  to  comply  with  any  of  the  above 
standards. 

Irish  whisky  shall  be  spirit  distilled  from  barley, 
malt,  or  other  grains,  matured  by  storage  in  wood 
for  not  less  than  two  years,  and  shall  be  sold  under 
one  or  other  of  four  designations  identical  with 
those  for  Scotch  whisky  but  with  different  stan- 
dards as  follows  (no  standards  at  present  as 
regards  furfural)  : — (a)  Not  less  than  35  grms. 
of  compound  ethers  and  200  grms.  of  higher 
alcohols,  (b)  Not  less  than  30  grms.  of  compound 
ethers  and  160  grms.  of  higher  alcohols,  (c)  Not 
less  than  25  gms.  of  compound  ethers  and  130  gms. 
of  higher  alcohols,  (d)  Less  than  25  gms.  of 
compound  ethers  or  13()  grms.  of  higher  alcohols. 
All  other  kinds  of  whisky  shall  conform  to  the 
standards  for  Scotch  whisky.  The  four  classes 
of  whisky,  (a),  (b),  (c),  (d),  must  bear  distinctive 
labels  of  prescribed  colouring.  These  regulations 
are  based  on  a  Report  made  by  the  Government 
Analyst  for  Western  Australia,  E.  A.  Mann,  after 
visits  to,  and  analysis  of  the  products  of,  more 
than  fifty  distilleries  in  Scotland  and  Ireland. 
The  standards  prescribed  for  "  standard  pot  still 
whisky  "  (Scotch)  are  only  slightly  lower  than  the 
averages  of  the  values  obtained  in  the  analysis  of 
all  the  investigated  Scottish  whiskies  (117  samples) 
produced  with  pot  stills,  so  that  about  one-half 
of  the  number  of  samples  analysed  would  not 
conform  to  the  standards,  whilst  nearly  all  the 
products  obtained  with  more  or  less  modified  types 
of  still,  and  all  those  obtained  with  patent  stills 
would  be  excluded.  It  is  pointed  out  in  the 
report,  however,  that  as  the  whiskies  imported 
into  Australia  are  usually  blends  of  a  large 
number  of  products,  their  composition  wovild 
tend  to  approximate  to  the  standards  laid  down. 
The  papers  include,  besides  the  report  mentioned, 
a  Memorial  of  protest  from  the  Scottish  Whisky 
Exporters'  Association,  supported  by  reports  by 
P.  Schidrowitz  and  R.  R.  Tatlock,  in  which  it  is 
submitted  that  the  setting  up  of  any  chemical 
standard  for  whisky  would  be  injurious  both  to 
distillers  and  consumers,  and  that  whisky,  whether 
made  from  malt  alone  or  with  cereals,  should  be 
knoivn  and  sold  as  "  whisky  "  without  any  dis- 
tinction being  drawn  between  the  products  of  the 
two  classes  of  stUl. — J.  H.  L. 


Vinegar    [from    malted    maize].     J.    S.    Jamieson. 
Analyst,   1915,   40,  106—107. 

The  accompanying  table  shows  the  composition  of 
a  sample  of  vinegar  made  from  malted  maize,  both 
before  (col.  2)  and  after  (col.  1)  being  pasteurised, 
compared  with  that  of  a  barley  malt  vinegar 
(col.  3).  Although  the  maize  vinegar  was  manu- 
factured on  the  same  principle  as  the  barley  malt 
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vinet;ar.  tho  figures  for  nitrogen  jiiiil  jjhosphoric 
acid  in  the  former  are  much  below  those  generally 
accepted  for  a  genuine  vinegar  from  barley  malt, 
whereas  the  (igures  for  extract  and  original  soliils 
are  considerably  higher. 


Sp.  KT 

Totol  solids,  % 

Ash,  %   

XitroRi'n,  % 

Phosphoric  acid,  % 

AoeUc  acid,  % 

Original  solids,  %  . 


1019 

1-020 

1013 

3-66 

3-28 

1-64 

0-36 

0-34 

0-36 

0009 

0-0  U 

0-06 

002 

0-02 

0-05 

4-20 

4-50 

4-59 

9-M 

10-03 

8-52 

—J.  H.  L. 


Patents. 


Malt  for  mashing  purposes  ;  Apparatus  for  treating 

.     G.   Porteus,   Leeds.     Eng.    Pat.    20,716, 

Oct.  8,  1914. 

The  apparatus  consists  of  two  pairs  of  «liredding 
n>lls  with  an  interposed  stationary  cylindrical 
sieve  fitted  with  revolving  beaters  or  detachers. 
The  reduced  malt  from  the  first  pair  of  rolls  falls 
Into  the  sieve,  where  the  beaters  separate  the 
husks  from  the  meal.  The  latter  passes  through 
the  meshes  of  the  sieve,  while  the  liusks  are  thrown 
out  by  the  beat«rs  and  fall  between  the  second  pair 
of  rolls,  the  product  from  the  latter  being  subse- 
quently mixed  with  the  separated  meal. — J.  P.  B. 

Brewing  processes.  E.  W.  Kuhn,  Brussels.  Eng. 
Pat.  849,  Jan.  12,  1914.  Addition  to  Eng.  Pat. 
9170  of  1913  (this  J.,  1914,  ti08). 

The  malt,  previously  extracted  with  water  at 
10°  C,  is  added  to  water  at  80°  C,  agitated  at 
that  temperature  for  one  hour  or  more  and  then 
boiled,  in  order  that  the  coagulation  of  the  albumin 
may  take  place  after  the  gelatinisation  of  the  starch 
granules.  The  conversion  of  the  starch  paste  into 
a  wort  rich  in  dextrins  may  take  place  between 
70°  C.  and  80°  C,  the  lower  temperature  being 
adopted  for  malts  of  low  diastatic  power. 
Alternatively  the  original  aqueous  extract  of  the 
malt  may  be  heated  to  70^ — 80°  C.  for  two  minutes 
and  then  cooled  before  use. — J.  P.  B. 


Yeast  and  the  like  ;    Dryer  for  - 


.  J.  H.  A. 
Wiesener,  Hamburg,  Gerinanv.  U.S.  Pat. 
1.129,031,  Feb.  10,  1915.  Date  "of  appl.,  Feb.  7, 
1914. 

See  Eng.  Pat.  25,392  of  191:5  ;    this  J.,  1914,  802 


Diastase;      Manufacture    of - 


S.  Friinkel, 
Vienna.  U.S.  Pat.  1,129,387,  Feb.  23,  1915. 
Date  of  appl.,  Aug.  7,  1913. 

See  Eng.  Pat.  18,427  of  1913  ;  this  J.,  1913,  1166. 

Apparatus  for  impregnating  ligtcids  with  carbonic 
acid  or  other  gases.    Eng.  Pat.  19,769.    See  I. 


XIXa.— FOODS. 

Bread  ;   Microscopical  detection  of  potato  starch  in 

.  G.  Schutz  and  L.  Wein.  Chem.-Zeit.,  1915, 

39,  143. 

The  microscopical  identification  of  potato  flour 
in  bread  is  much  faciUtated  by  staining  with 
suitable  dyestulTs,  e.g..  neutral  red,  methylene 
I)lue,  or,  best  of  all,  thionine.  Wheat  and  rye 
starches  are  relatively  resistant  and  remain 
unstained  under  conditions  sufficient  to  stain 
distinctly    the    granules    of    potato    starch,    even 


when  tho  latter  are  considerably  gelatinised. 
A  few  crumbs  of  bread  are  moistened  with  water 
and  a  small  sample  is  pressed  between  two  cover 
slips  which  are  tlien  p\dled  apart.  The  material 
remaining  on  tl\i-  slips  is  dried  in  the  air  and  lixed 
by  jjassing  tliidugli  a  llanie.  The  preparation  is 
treated  with  a  drop  of  thionine  stain  diluted  with 
2  vols,  of  water  for  2^ — 3  minutes,  the  dyestutl 
washed  out,  and  the' slip  mounted  in  water  and 
examined  under  a  low  power.  The  cereal  starch 
granules  are  colourless  and  the  potato  stjirch  lilac- 
coloured  ;  thc>  large  cells  of  the  potato  parenchyma 
tissue  are  stained  deep  reddish- \iolet,  also  the 
endosperm  tissue  of  the  cereals.  The  tissues  of 
the  fruit-  and  seed-husks  of  the  cereals  and  the 
cortical  tissue,  reticvdated  vessels,  and  scleren- 
chyma  of  the  potato  rind  are  all  stained  deep 
blue,  but  since  potato  rind  may  be  assumed  to  be 
absent,  it  is  suHicient  for  practical  purposes  to 
regard  all  l>lue  elements  as  derived  from  the 
cereals.  When  boiled  potatoes  have  been  used  in 
the  bread,  the  gelatinised  granules  may  be 
destroyed  by  the  above  method  of  preparation 
and  overlooked.  In  such  cases  the  moistened 
crumbs  should  be  broken  down  on  a  slide  by 
pressing  with  a  scalpel  without  any  rubbing  action, 
drained  by  blotting  paper,  treated  with  the 
thionine  solution,  again  drained  by  blotting  paper, 
and  washed  with  water  in  the  same  manner,  the 
cover  slip  being  then  put  on  with  very  gentle 
pressure.  The  sacs  filled  with  starch  paste,  of 
very  large  size,  will  then  be  mostly  well  preserved 
and  easily  differentiated  by  a  red  stain. — J.  F.  B. 

Milk  ;  Bacillus  abortus  in  market .  A.  C.  Evans. 

J.  Washington  Acad.  Sci.,   1915,  5,  122—125. 

The  following  method  is  described  for  the  separa- 
tion and  identification  of  B.  abortus,  an  organism 
occurring  in  milk  and  capable  of  causing  contagious 
abortion  in  cattle  ;  its  effect  on  human  health  is 
not  known.  The  milk  is  plated  on  ordinary 
lactose  agar,  to  which  10%  of  sterile  blood  serum 
is  added  just  before  pouring  into  the  plate  at  50°  C. 
After  incubation  for  four  days  at  37°  C,  a  certain 
area  of  the  plate,  large  enough  to  include  several 
colonies  of  B.  abortus,  should  they  be  present, 
is  transferred  to  a  nutrient  broth  containing  1  % 
of  glycerol  ;  similar  portions  of  the  colonies  are 
transferred  to  tubes  containing  whole  milk  mixed 
with  litmus.  The  growth  in  the  glycerol  broth 
is  characteristic  ;  there  is  a  medium  amount  of 
growth  in  small  compact  spherical  masses  which 
settle  to  the  bottom  of  the  tube  and  do  not  cloud 
the  liquid.  In  the  litmus-milk  there  is  an  abundant 
growth  in  the  cream  layer,  with  a  gradual  develop- 
ment of  acid.  On  plain  infusion  agar  slopes  the 
growth  is  in  very  small  separate  colonies  :  these 
are  scattered  over  the  whole  surface  of  the  slope 
if  it  happened  to  be  moist  at  the  time  of  inoculation, 
or  are  confined  to  a  ribbon-like  growth  if  the  agar 
was  comparatively  dry.  The  organism  Ls  a  smaU 
rod-shaped  bacterium  about  0-5/j  in  width  and 
sometimes  about  S/i  in  length,  but  is  often  so  short 
as  to  appear  coccoid  in  form.  It  does  not  attack 
carbohydrates,  and  glycerol  Ls  one  of  the  very  few 
food  substances  it  can  utilise  ;  since  it  grows  more 
abundantly  in  cream  than  in  skim  milk,  it  is 
probable  that  the  organism  is  capable  of  breaking 
down  glycerides  in  order  to  obtain  the  glycerol  for 
its  support.  Of  46  samples  of  dau-y  milk  examined, 
14  were  found  to  contain  B.  abortus,  the  number 
of  organisms  present  varying  from  110  to  4300 
per  c.c— W.  P.  S. 


Bacillus  coli  ;   Ability  of 

tion.     8.    H.    Ayres   and 
Agric.  Research,  1915,  3,  401 


■  to  survive  pasteurisa- 
W.    T.    Johnson.     J. 
410. 

The  thermal  death  point  of  174  cultures  of  B.  coli 
isolated  from  cow  fseces,  milk  and  cream,  human 
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faeces,  flies,  and  cheese,  showed  considerable  varia- 
tion when  the  cultures  were  heated  in  niUk  for 
SOJminutes  under  conditions  similar  to  pasteurisa- 
tion. At  60°  C,  95  cultures  survived  ;  at  62-8°  C, 
the  usual  temperature  for  pasteurising,  12  sur- 
vived. One  culture  was  not  destroyed  by  heating 
to  65-6°  C,  until  the  heating  was  repeated.  The 
survival  of  the  few  cultures  at  the  higher  tempera- 
ture was  due  to  the  resistance  of  a  few  cells,  and  it 
is  evident  that  62-8°  C.  maintained  for  30  minutes 
is  a  critical  temperature  for  B.  cnli.  The  colon 
test  as  an  index  of  the  efficiency  of  the  process  of 
pasteurisation  of  milk,  is  complicated  liy  the 
ability  of  certain  strains  to  survive  a  temperature 
off62-8°  C.  for  30  minutes  and  to  develop  rapidly 
when  the  pasteurised  milk  is  kept  under  the  con- 
ditions of  temperature  met  with  during  storage  and 
deUvery.  If,  however,  milk  is  pasteurised  at 
65-6°  C.  or  above  for  30  minutes,  few  B.  coli  would 
survive,  and  the'colon  test  might  be  of  value. 

— W.  P.  S. 


Patents. 

Flour  ;    Manufacture  of  an  improved  form  of 

and  apparatus  for  use  therein.     T.   T.  Vernon, 
Chester.     Eng.  Pat.  558,  Jan.  8,  1914. 

The  flour  is  delivered  from  a  hopper  in  a  fine  stream 
on  to  an  inclined  plane  where  it  receives  drops  of 
water  at  130°  F.  (54°  C.)  delivered  from  points 
projecting  tlirough  perforations  in  a  trough.  The 
drops  of  water  are  immediately  surrounded  with 
flour,  and  these  aggregates  passing  on  to  a  sieve 
are  separated  from  the  fine  flour  which  is  returned 
to  the  hopper.  The  aggregates  pass  on  to  a  series 
of  endless  travelling  bands  in  a  casing  through 
which  a  current  of  warm  air  (at  100° — 140°  F., 
38° — 60°  C.)  is  drawn,  then  on  to  a  second  sieve 
and  into  a  second  casing,  the  lower  portion  of 
which  acts  as  a  cooler.  From  this,  the  aggregates 
drop  on  to  a  third  sieve  and  thence  into  a  sack. 
Suitable  substances  may  be  dissolved  in  the  water 
used. — J.  H.  J. 


Rice  f\    The    orqanic    phosphorus    of .     A.    R. 

Thompson.  J.  Agric.  Research,  1915,  3,425—430. 

Rice  bran  was  found  to  contain  8-22  °o  of  phytin, 
whilst  polished  rice  was  free  from  this  substance. 
Analyses  of  barium  phytate.  prepared  according  to 
Anderson's  method  (this  .T.,  1914.  371)  from  un- 
polished rice  and  rice  bran,  respectivelv.  con- 
tamed  :— C.  6-51  to  6-97  ;  H,  1-75  to  1-87  ;  P. 
1605  to  16-43;  Ba.  .3684  to  37-84%.  Inositol 
was  prepared  from  the  barium  phytate  by  hydro- 
lysis with  30  °o  .sulphuric  acid  at  150°  C.  for  5 
hours. — W.  P.  S. 


Palm  kernel  caJce  atid  meal :   a  new  feeding  stuff  for 
live-stock.     Bull.  Imp.  Inst.,  1914,  12,  577 — 579. 

THE^first  consignment  of  palm  kernels  (1600  tons) 
from  British  West  Africa  to  Hull  was  recently 
landed,  and  a  very  large  proportion  of  W.  African 
pakn  kernels  will  probably  be  crushed  in  Great 
Britain  in  future.  There  will  be  no  difficulty  in 
disposing  of  the  oil,  but  palm-kernel  cake,  though 
a  popular  feeding  stuff  in  Germany,  Holland, 
Denmark,  and  Scandinavia,  is  comparatively  un- 
known in  Great  Britain.  British-made  palm- 
kernel  cake  and  meal  are  superior  in  quality  to  the 
German  products,  as  is  shown  in  the  following 
table  : — 


Palm-kernel  cake  (expressed). 

Palm  kernel 

meal 
(extracted). 

English. 

German 

English 

1 

2 

3 

German 

Moisture 

Crude  protein 

Fat    

Carbohydrates. 
Crade  fibre  . . . 
Ash   

1  12-0 
16-75 

7-07 
46-83 
13-55 

3-8 

% 
12-0 
18-5 

5-5 
50-0 

10-n 

4-0 

% 

10-85 
16-12 

6-17 
48-51 
14-80 

3-55 

% 

9-7 
17-7 

8-6 
36-2 
23-8 

4-0 

% 

15-0 

19-0 

2-0 

51-0 

9-0 

4-0 

% 
10-9 
lS-7 

1-6 
39-1 
25-4 

4-3 

Food  units  . . . 

106 

no 

104 

102 

104            90 

(See  also  this  J.,  1914,  1060,  1218.)— A.  S. 


The   industrial  position   of  copra,   coconut  oil.   and 
coconut  cake.     See  XII. 


Flour   or    bread,    or   other   foods    made    therefrom  ; 

Manufacture  of .     .1.   E.   Shackleton,   Plea- 

sington.  Lanes.     Eng.  Pat.  7383,  March  24,  1914. 

Wheat  from  which  flour  is  to  be  prepared  is  steeped 
in  a  liquid  obtamed  by  washing  or  steeping  un- 
washed wheat  in  water,  or  the  flour  itself  is  sprayed 
with  the  liquid.  The  liquid,  before  use,  is  allowed 
to  stand  until  it  becomes  acid,  then  concentrated 
and  filtered.— W.  P.  S. 

Grain  or  the  like  ;  Appliances  for  heating,  drying. 

and  cooling .     E.  Samuelson,  Banbury,  and 

J.  Backhouse,  Bootle.     Eng.  Pat.  4589,  Feb.  23. 
1914. 

A  GRAIN  heating  chamber  is  enclosed  within  a 
casing,  the  air  in  which  is  heated  by  radiation  or 
convection  from  the  sides  of  the  chamber  or  from 
hot  water  pipes.  This  heated  air  is  drawn  down- 
wards through  louvred  columns,  through  which 
also  the  grain  falls  from  the  heating  chamber  above. 
Valves  are  provided  for  regulating  the  admission 
of  fresh  air  to  the  casing  and  the  columns.  From 
the  bottom  of  the  columns  the  grain  passes  down 
over  baffle-plates,  between  which  a  current  of  air 
at  60° — 70=  F.  (16° — 21°  C.)  is  drawn,  and  finally 
between  tubes  containing  a  cooling  fluid. — J.  H.  J. 

Kola    preparation  ;     Process    for   making    a . 

G.  C.  Zimmermann,  .Stuttgart,  Germany.     Eng. 

Pat.  15,725,  July  1.   1914.     Under  Int.  Conv  ■ , 

July  2,  1913. 
A  KOLA  preparation  free  from  bitter  flavour  is 
obtained  by  clisintegrating  fresh  kola  nuts,  allowing 
them  with  the  juice  to  lie  in  vats  until  an  odour  of 
violets  is  produced,  indicating  that  fermentation 
has  commenced,  and  then  roasting  the  mass.  The 
product  may  be  extracted  with  hot  water  and  the 
extract  mixed  with  sugar,  or  the  extract  may  be 
used  directly  as  a  beverage. — W.  P.  S. 

Foods,  drugs,  and  beverages ;  Process  of  intro- 
ducing iron  into .  Process  of  forming  coin- 
pounds  of  iron  and  carbohydrates.  H.  L.  ilarsh, 
Philadelphia.  Pa.  U.S.  Pats,  (a)  1.129,306  and 
(B)  1.129,307,  Feb.  23,  1915.  Dates  of  appl., 
Dec.  5  and  26,  1914. 

(a)  A  SOLUTION  of  a  carbohydrate  (sucrose)  is 
heated  under  pressure  to  about  300°  F.  (149°  C.) 
and  subjected  to  electrolysis,  an  iron  anode  being 
used.  (B)  A  current  of  electricity  is  passed 
through  a  solution  of  a  carbohydrate,  e.g.,  sucrose, 
contained  in  a  cell  divided  into  two  conununicating 
compartments  ;  an  iron  anode  is  employed  and 
both  the  anode  and  the  cathode  are  suspended  in 
their  respective  compartments  at  some  distance 
from  the  dividing  wall. — W.  P.  S. 
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[Extracts]  having  a  vegetable  base;    Mnnufaclitreof 

yrodtietg ■.     II.    .Schmidt,    -Meudon,    France. 

U.S.  I'at.  1.12S.H2S,  Feb.  16,  1915.  Date  of 
appl.,   Dec.  2<>,   1911. 

See  Eng.  Pat.  25,151  of  1911  ;   this  J.,  1912,  947. 

A t>p<tratti>i   lor  impreijnaiing    liquids  with    carbonic 
acid  or  other  gases.     Eng.  Pat.  19,7(39.     Sec  I. 


J^IXb.— WATER    PURIFICATION  ; 
SANITATION. 

Soil-conlaminalcd   wotuids  :   Klcmentary  principles 

invoh-rd    in    the    treatment    of .     A.    G.    R. 

Fonlcrton.    Lancet,  1915,  188,  484—190. 

TirE  principal  oliject  in  the  treatment  of  soil- 
contaminated  wounds  is  the  avoidance  of  dangers 
arising  from  the  entry  of  anaerobic  soil  bacteria 
or  their  spores,  e.g.  B.  cedematis  maligni,  Q.  welchii, 
B.  perfringens,  etc.  These  organisms  may  be  dealt 
with  by  disinfecting  the  wound  by  the  use  of 
germicides,  or  by  inhibiting  the  activity  of  the 
organisms  Viy  continuous  oxygenation,  or  by  a 
combination  of  these  two  methods.  The  second 
method,  used  alone  or  following  the  first,  prevents 
any  danger  arising  from  an  anaerobic  state  of  the 
tissues.  Suitable  oxidising  agents  are  calcium 
and  barium  peroxides  and  sodivun  perborate.  To 
ascertain  the  relative  rapidity  of  the  evolution  of 
oxygen  by  these  substances,  equal  weights  were 
added  to  water,  pus.  and  blood  corpuscles  In 
fermentation  tubes  and  inculiated  at  37°  C.  The 
volume  of   oxygen   given   off   wa-s  observed  after 

1  and  2  hours  and  1  and  2  days.  In  all  the  experi- 
ments, the  evolution  of  oxygen  from  the  perborate 
was  the  most  rapid  and  gave  the  largest  volume  of 
gas  after  2  days.  The  rate  was  not  constant, 
being  very  rapid  during  the  first  few  hours  and 
slowing  down  afterwards.  The  residues  after 
decomposition  were  slightly  alkaUne ;  the  perborate 
dissolved  completely  in  pus  and  blood,  but  the 
peroxides  left  an  insoluble  residue.  To  show  that 
the  nascent  oxygen  evolved  from  these  compounds 
was  an  active  germicide,  experiments  were  carried 
out  with  these  substances  added  to  liacterial 
emulsions,  pus,  and  putrid  meat.  Pyogenic  cocci 
were  killed  after  2  hrs.  by  2-5%  barium  peroxide 
solution  and  after  1  hr.  by  5%  perljorate  ;  B.  coli 
was  killed  in  15  ruins,  by  5  %  perborate,  and 
anthrax  spores  in  1  and  2  days.  The  time  required 
to  sterilise  the  pus  and  the  meat  varied  from  1  to 

2  days.  In  practice,  if  the  wound  is  fresh,  applica- 
tion of  perborate  after  cleaning  the  wound  will 
maintain  aerobic  conditions,  the  nascent  oxygen 
also  acting  as  a  germicide  to  aeroljic  organisms. 
If  the  wound  is  not  so  recent  and  there  has  l)een 
time  for  spores  to  germinate  under  the  anaerobic 
conditions  set  up,  then  the  wound  should  be 
cleaned  and  swabbed  with  pure  phenol,  before 
applying  the  perborate. — J.  11.  J. 

Stilphur  iti  peptone  [e.g.  in  culture  media] ;  Com- 
parative study  of  methods  for  the  determination  of 
-^—.  H.  W.  Redfield  and  V.  lluckle.  J.  Amer. 
Chem.  Soc,  1915, _37,  607—611. 

Of  various  methods  investigated,  the  Liebig-Koch 
process,  in  which  the  substance  is  treated  with 
nitric  acid  and  then  fused  with  a  mixture  of 
potassium  hydroxide  and  nitrate,  was  found  to  be 
the  most  trustworthy  for  the  determination  of 
total  sulphur  in  peptone.  The  treatment  with 
nitric  acid  need  not  be  prolonged  for  more  than 
2  hours  and  there  is  no  loss  of  volatile  sulphur 
compounds  during  this  part  of  the  process.  As 
regards  methods  for  determining  a  part  only  of 


the  sulpluu',  the  Schultz  mcthoil  for  loosely-com- 
bined sulphur  (see  this  J.,  1902,  505)  and  the 
digestion  process  with  nitric  acid  and  potassium 
chlorate  for  readily  oxidised  sidphur,  gave  the 
most  accurate  results. — W.  P.  S. 

Sulphur  in  the  cuUure  medium  for  the  deteclion  of 
haeteria  produeiiKi  hi/droiien  sulphiilc;  Determin- 
ation of .     li.   VV.   Kcdiield  and  C.   lluckle. 

J.    Amer.   Chem.  Soc,   1915,   37,  612 — 6215  (see 
also  preceding  abstract). 

TnK  authors  have  made  an  investigation  as  regards 
the  total  amountr  of  sulphiir  l)roken  down  by  the 
so-caUed  putrefactive  biuteria.  the  forms  of  svilplmr 
most  readily  used  liy  the  bacteria,  and  the  forms  in 
which  the  sidpluu'  existed  after  their  action. 
More  material  is  broken  down  and  more  hydrogen 
sulphide  is  produced  the  larger  the  surface  of 
medium  exposed.  When  sterile  air  is  piussed  over 
the  cultures,  atjout  50  "„  more  total  sulphur  is 
converted  into  hydrogen  sulphide  than  when  they 
are  exposed  to  quiescent  air,  and  about  100% 
more  than  when  carbon  dioxide  is  passed  over 
them.  From  25  to  30%  of  the  total  sulphur  is 
converted  into  hydrogen  sulpiride  when  the 
cidtures  are  incubated  tor  48  hours  in  a  current  of 
sterile  air,  and  50  to  60  "„  when  inculiated  for  72 
hours.  In  media  made  from  the  portion  of 
peptone  soluI)le  in  alcohol,  much  less  sulphur- 
containing  substance  is  broken  down  and  much 
less  hydrogen  sulphide  prodviced  than  in  the  case 
of  media  made  from  the  portion  of  peptone  in- 
soluble in  alcohol.  A  larger  percentage  of  sulphur- 
containing  substance  than  of  total  peptone  is 
broken  down  by  the  bacteria,  the  ratio  being  3:1, 
and  slightly  more  readUy-oxidised  sulphur  than 
total  sidphur  is  converted  into  hydrogen  sidphide 
(4  :  3).  Further,  the  loosely-combined  sulphur  is 
converted  into  hydrogen  sulphide  to  a  greater 
extent  than  is  the  total  sulphur  (3:2)  but  only 
slightly  more  so  than  the  readily  oxidised  sulphur 
(10:9).  The  volumetric  iodine  method  is  not 
available  tor  the  determination  of  the  hydrogen 
sulphide  evolved  owing  to  the  presence  of  volatile 
unsaturated  organic  compounds  ;  potassiurn  hydr- 
oxide solution  is  to  be  preferred  for  absorbing  the 
hydrogen  sulphide. — W.  P.  S. 

Patents. 

Delivering      poivdered      material      into       liquids ; 

Apparatus  for .    [Water  softening.]    C.  R.  B. 

Brown,  London.  Eng.  Pat.  3662,  Feb.  12,  1914. 
The  powder  rests  on  a  piston  which  forms  the 
bottom  of  a  cylindrical  vessel,  open  at  the  top  and 
supported  over  a  mixing  tank.  The  spindle  of 
the  piston  is  raised  l>y  a  ratchet  wheel.  The  liquid 
to  be  treated  is  fed'  into  a  tipper,  the  movement 
of  which  actuates  the  ratchet  wheel  and  lifts  the 
piston  a  short  distance,  thus  exposing  a  layer 
of  the  powder  aljove  the  top  of  the  cyUnder.  The 
tipper  pivot  has  an  arm  reaching  to  the  top  of  the 
powder  cvlinder  and  carrying  a  skimmer  which 
sweeps  the  exposed  layer  of  powder  into  a  shoot 
leading  to  the  mixing  vessel,  where  it  meets  the 
liqiud  discharged  from  the  tipper. — J.  II.  J. 

Addition  of  predetermined  qxianlities  of  substances 
to  a  uniform  or  variable  flow  of  liquid  ;    Process 

of   and    apparatus  for .      [Water   softening.] 

B.  C.  llinnian.  London,  and  E.  W.  Robey, 
South  \Voodford,  Essex.  l'3ng.  Pat.  4435, 
Feb.  20,  1914. 
A  FIXED  proportion  of  flie  main  flow  of  water  is 
led  to  a  proportioning  box  where  it  flows  over  a 
horizontal  weir.  A  fixed  proportion  of  the  flow 
over  the  weir  is  led  to  a  float  tank,  the  float  in 
which  actuates  a  drum  regulating  the  proportions 
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of  the  flow  over  the  weir  taken  into  the  chemical 
tank  and  into  the  main  flow.  In  the  chemical 
tank  the  reagents  required  for  the  treatment  of  a 
definite  volume  of  the  water  are  kept  in  suspension 
and  mixed  with  the  incoming  water  by  agitators 
driven  by  a  water  wheel  actuated  by  the  main  flow. 
The  wat«r  leaving  the  chemical  tank  carries  its 
proportional  amount  of  reagents  and  passes  into 
the  main  flow,  which  is  then  passed  mto  sedimenting 
and  filtering  tanks.  The  amount  of  water  entering 
the  float  tank  is  fixed  as  deshed.  and  may  be 
1  /500  to  1  /5000  of  the  total  vohmie.  By  calibrat- 
ing the  float  tank,  the  level  of  the  water  will  be  an 
index  of  the  volume  treated. — J.  H.  J. 

Filtration  [of  icater]  under  pressure  ;  Apparatus  for 

.  J.  II.  Missong.  Ger.  Pat.  280,087,  Aug.  20, 

1913.    Addition  to  Ger.  Pat.  260,090. 

The  water  may  be  forced  through  a  fllt^-r  on  its  way 
to  the  high-level  reservoir  mentioned  in  the  chief 
patent  (this  J.,  1913,  708)  The  filters  may  be  in  the 
form  of  open  chambers  provided  with  barometric 
fall  tubes  ;  the  water  from  the  first  filter  flows 
through  the  fall  tube  into  a  reservoir,  which  may 
also  serve  as  a  settling  tank,  and  is  then  pumped 
up  into  the  nest  filter. — A.  S. 

Lime,  or  like,  niixiiiy  marhines  [used  in  seirar/e 
purification].  J.  B.  Broadhead  and  D.  Bai'ker, 
Brighouse,  Yorks.  Eng.  Pat.  5081.  Feb.  27,  1914. 

The  lime  is  fed  to  the  interior  of  the  mixing  pan  by 
means  of  a  shoot  extending  through  one  side  of  the 
pan.  A  pump  deUvers  the  desired  amount  of  water 
to  the  milk  of  lime  flowing  from  the  mixer,  and 
the  mixture  passes  into  a  channel  extending  across 
the  sewage  conduit.  This  channel  has  a  sloping 
bottom  with  V-shaped  .slots  at  intervals  along  the 
bottom  of  the  deeper  side,  through  which  the  milk 
of  lime  falls  into  the  sewage.  The  mixing  pan  is 
pro\'ided  with  a  bottom  outlet  pipe  for  discharging 
any  undissolved  solids  into  the  sewage  conduit 
when  necessary.  This  pipe  is  closed  at  its  interior 
end  by  a  valve  worked  by  a  spindle  and  hand 
wheel  from  above,  and  furnished  with  radial  lugs 
with  knife  edges  for  cutting  into  any  deposit 
when  the  valve  is  raised. — J.  H.  J. 

Plant  pests  :    Production  of  mixtures  for  destroying 

.  A.  Lang.   Ger.  Pat.  279,563.  Feb.  13,  l'9U. 

Addition  to  Ger.  Pat.  265.656  {this  .T.,  1913, 
1169  ;  see  also  Eng.  Pat.  20,395  of  1913  ;  this 
J.,  1914,  663). 

A  JSEETALLOID  such  as  carlion  is  intimately  mixed 
with  an  equivalent  quantity  of  sulphur  and  with 
a  mixture  of  a  metal  powder  and  a  sulphur-  or 
oxygen-carrier,  capable  of  developing  an  exothermic 
reaction  without  access  of  air  ;  the  mass  is  moulded 
and  when  required  for  use  Ls  ignited,  whereupon 
the  sulphur  compound  of  the  metalloid  is  formed. 

—A.  S. 

Apparatus  for  clarifying  liquids  containing  finely 
divided  matter  in  suspension.  Eng.  Pat.  7179. 
See  I. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Cinchonine  ;  The  hydrogenntion  of  - 


.  M.  Freund 

and  J.  A.  W.  Bredenberg.   Chem.  Ges.  zu  Frank- 
furt, Nov.  24,  1914.    Chem.-Zeit.,  1915,  39,  109. 

On  electrolytic  reduction  with  lead  cathodes 
prepared  by  Tafel's  method  (see  this  J.,  1900, 
909  ;  1901,  48),  cinchonine  combines  with  2  mols. 
of  hydrogen,  with  loss  of  water,  yielding  two  bases, 
one  of  which,  dihydrodesoxycinchonine,  CisHjjNj, 


is  crystalline,  m.  pt.  135° — 136°  C;  it  con- 
tains an  imino  group  and  is  formed  by  the 
conversion  of  the  CH(OH)  group  of  cinchonine  into 
CHo.  while  two  atoms  of  hydrogen  enter  the 
pyridine  ring.  It  yields  desoxycinchonine  on 
treatment  with  iodine  and  is  further  hydrogenated 
in  the  pyridine  ring  by  sodium  and  amyl  alcohol, 
giving  the  tetrahydro-compound.  When  shaken 
with  palladium  in  hydrogen  it  also  takes  up 
two  atoms  of  hydrogen,  the  vinyl  group  of  the  side 
chain  being  converted  into  an  ethyl  group.  Tliis 
last  product,  dihydrodesoxycincliotine,  can  be 
obtained  also  from  cinchotine  by  electrolytic 
reduction.  Dihydrodesoxycinchotine,     on     re- 

duction with  sodium  and  amyl  alcohol,  and  tetra- 
hydrodesoxycinchonine,  on  reduction  with 
hydrogen  and  palladium,  both  give  the  same 
product,  which  may  be  termed  either  tetrahydro- 
desoxycinchotine   or   hexahydrodesoxycinchonine. 

—J.  F.  B. 

Strychnine ;     Substances    which    7nask    the    colour 

reactions  of .   E.  Mameli.  BoU.  Chim.  Farm., 

:\lav— Sept..   1914.     J.  Pharm.  Chim.,  1915.  11, 
12.5—126. 

The  usual  scheme  for  the  isolation  of  the  alkaloids 
does  not  separate  them  from  a  number  of  common 
medicaments  or  their  decomposition  products 
such  as  phenacetin,  p-phenetidine,  p-aminophenol, 
phenocoll,  guaiacol,  heroin,  sulphophenoxides, 
glycerol,  etc..  and  many  of  these  substances 
prevent  or  otherwise  mask  the  alkaloidal  colour 
reactions.  In  the  case  of  strychnine,  both  the 
sulphuric  acid  and  bichromate,  and  the  sulpho- 
vanadic  acid  reactions  are  vitiated  by  the  presence 
of  the  above  substances,  and  the  precipitation 
reactions  with  ferrocyanide  and  picric  acid,  when 
not  actuaUy  prevented,  may  be  rendered  extremely 
uncertain  in  the  presence  of  these  and  other  sub- 
stances owing  to  the  precipitates  wliich  they  may 
themselves  produce.  The  only  method  of 
avoiding  these  undesirable  results  is  to  obtain  the 
alkaloid  in  a  sutflcient  state  of  purity  by  the 
judicious    emplovment   of    suitable    solvents. 

— G.  F.  M. 


Aconitine  ;    Oxidation  of  - 


G.  Barger  and  E. 
Field.     Chem.  Soc.  Trans.,  1915,  107,  231—233. 

When  aconitine  is  oxidised  in  acetone  solution  with 
potassium  permanganate  in  presence  of  glacial 
acetic  acid,  90  %  of  the  theoretical  yield  of  oxonitui 
is  obtained.  Five  grms.  of  aconitine  is  dissolved 
in  250  c.c.  of  acetone  and  11  grms.  of  flnely  pow- 
dered potassium  permanganate  and  12-5  c.c.  of 
glacial  acetic  acid  are  added  in  the  course  of  five 
to  seven  days,  the  separated  oxonitin  and  man- 
ganese dioxide  being  then  filtered  off  and  suspended 
in  water,  and  the  manganese  dioxide  removed  by 
sulphur  dioxide.  Oxonitin  crystallises  best  from 
boiling  glacial  acetic  acid  after  addition  of  acetone, 
forming  stout  prisms,  m.  pt.  276° — 277°  C.  When 
heated  with  hydriodic  acid  and  phosphorus,  it  is 
converted  into  a  substance,  crystallising  from 
alcohol  in  prisms,  m.  pt.  121° — 122°  C,  b.  pt. 
about  200°  C.  at  15  mm.  The  mean  results  of  a 
number  of  analyses  of  recrystallised  oxonitin  gave 
C,  60-51,  H,  6-66,  CH3O,  18-5%.  (See  also  this 
J.,  1912,  1145,  1199).— T.  C. 


Pavine  ;    Constitution  of - 


Constitution  of  the 
reduction  products  of  papaverine.  F.  L.  Pvman. 
Chem.  Soc.  Trans.,  1915,  107,  176 — 187. 

Pavine  (dihydropapaverine)  on  methylation  yields 
N-methylpavine,  the  methohydroxide  of  which  is 
converted  by  boiling  concentrated,  aqueous  potas- 
sium hydroxide  into  the  methine,  C22H27O1N, 
which  on  oxidation  with  cold  aqueous  potassiiun 
permanganate       gives      a       dicarboxylic       acid. 
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C,,Hj70nN,  ill  Rooil  >-icld.  From  its  reactions 
N-nietliylpavinoinodiiiiL'  must  l>e  l-homovcratryl- 
l-dintelhi/lamino-H-li-dimeihori/indciie, 

X",H.(OCH,),.      /CH,.C.H3(OCH,)3 


-CH- 


^N(CH,)3 


The  methioiliile  of  this  mothine  hoilod  with  water 
or  with  motliyl  alcohol  yields  trimethylamine 
hydriodide  and  l-?ii/drojcy  or  \-melhoxy-\-homovera- 
tryl-ri.(i-dimellioxyi)ide»r  respectively,  the  former 
yielding  the  corresponding  chloro-eompound  ^^■ith 
acetyl  chloride.  From  a  consideration  of  these 
reactions  the  formula 


CH,0/\_ 


.C— CHj.C,H,(OCH,), 


cn3okAcHi^:ira 

is  arrived  at  for  pavine. — T.  C. 
Cherry-laurel     iraier ;      Preparation     of  - 


■  M. 
Bridel  and  N.  Delabrifere.  J.  Pharm.  China., 
1915,   11,   110—113. 

CoMPAKATiVE  experiments  were  made  on  the  pre- 
paration of  cherry-laurel  water,  with  and  mthout 
previous  maceration  or  disintegration  of  the 
leaves. 


Hydrocyanic  acid, 
parts  per  1000. 


Entire  leaves  witliout  maceration   . .  |         0-91S 

„            with  maceration 0>931 

Cut  leaves 1-201 

Disintegrated  leaves 1-701 


0-817 
0-999 
1-188 
1-552 


The  results  (see  table)  show  that,  contrary  to  the 
statement  of  Saint-Sernin  and  Navarre  (J.  Pharm. 
Chim.,  1911,  3,  15,  and  1912,  6,  511),  it  is  desirable, 
in  order  to  avoid  a  loss  in  active  principle,  to  dis- 
intefcrate  or  otherwise  crush  the  leaves  before  dis- 
tillation.— G.  F.  M. 


Linalyl,  lerpoiyl,  and  geranyl  acetates  ;    Velocity  of 

sapotiifiratioH    of .      [Detection    of    terpenyl 

acetate  in  bergamot  oil.]  0.  L.  Barillet  and 
R.  Berthelo.  BuU.  Soc.  Chim.,  1915,  17,  20—28. 
The  saponification  of  linalyl,  terpenyl,  and  geranyl 
acetates  was  studied  at  temperatures  varying  from 
0°  C.  to  the  Ijoiling  point.  At  low  temperatures 
linalyl  and  geranyl  acetates  were  almost  completely 
•decomposed,  whilst  terpenyl  acetate  was  much 
more  resistant.  At  15°  C,  for  example,  74-4%, 
88-2%,  and  24- 1%  respectively  of  the  esters  were 
hydrolysed  in  15  hours.  By  two  saponifications 
on  1-5  grms.  of  ester  with  25  c.c.  of  N/2  alcoholic 
potassium  hydroxide,  the  one  for  3  hours  at  the 
boiling  point,  and  the  other  for  24  hours  at  15°  C, 
the  presence  of  even  small  quantities  of  terpenyl 
acetate  as  adulterant  in  the  other  esters  or  in 
bergamot  oil  may  be  detected.  The  following 
results  were  obtained  in  this  way  : — 


Saponification  value. 


3  hours 
boiling. 


Linalyl  acetate  . . 

with  25% 

Terpenyl  acetate. 


terpenyl  acetate 


85-5 
85-6 
92-1 


24  hours 
cold. 


80-3 
69-9 
32.6 


a-Santolinenone  ;    Co)uititution  of .     L.   Fran- 

^f,T-°"L-'^"''    ''^-    tJnuiata.     Gaz.    Chim.    Ital., 
191.J,   45,  1.,    1(57— ISl. 

T*'*;o'7.'^'''"^y'''^'"'""""''''"^'  "f  «-.santolinoone  (this 
J.,  1912  202:  1915,  197)  .litTers  in  its  properties 
irom  other  known  hydroxylaniino-oximes  of 
Ketones  of  tlie  terpone  series,  resembling  rather  the 
nydroxylamino  derivative  of  pulegone  in  its 
behaviour  towards  acids  ;  the  ketone  cannot  be 
regenerated  from  tlie  hydroxvlamino-oxime  by 
treatment  with  acitls.  Consideration  of  these  facts 
and  of  the  other  properties  of  n-santolinenono  leads 
tlie  authors  to  assign  to  it  the  formula  : 


(CH,),CH.CH<  Nc ; 


^CHj.  CO^ 


CH, 


—A.  S. 


Sodium  salicylate  solution  ;    Discoloration  of . 

\V.  Macadie.  Pharm.  J.,  1915,  94,  355.  (See 
also  this  J.,   1915,  247.) 

Sodium  saUcylate  solutions  exposed  to  air  become 
discoloured  unless  the  air  is  free  from  ammonia. 
It  is  suggested  that  the  lUscoloration  of  sodium 
salicylate  solution  when  mixed  with  alkalis  is  also 
due  to  the  presence  of  traces  of  ammonia. — T.  C. 

Chloropicrin  ;    Production  of by  the  action  of 

aqua  regia  on  organic  compounds.  R.  L.  Datta 
and  N.  R.  Chatterjee.  J.  Amer.  Chem.  Soc, 
1915,  37,  5(57—569. 

Acetone  is  converted  completely  into  chloro- 
picrin when  it  is  added  gradually  to  ten  times  its 
volume  of  aqiui  regia  (2HNO3  :  3HC1),  and  the 
mixture  heated  on  a  water-bath.  ^Ulyl  alcohol  is 
also  converted  into  chloropicrin  under  similar  con- 
ditions, ether  and  ethyl  alcohol  yield  small  quan- 
tities, whilst  formic  and  acetic  acids  are  not 
attackeil  by  aqua  regia. — W.  P.  S. 


Nickel  and  its  oxides  ;    The  use  of 

J.  B.  Senderens  and  J.  Aboulenc. 
Chim.,   1915,   17,   14—19. 


in  catalysis. 
Bull.  Soc. 


— G.  F.  M. 


Both  metallic  nickel  and  its  oxides  can  be  used 
as  hydrogenating  catalysts,  but  it  has  been    dis- 
puted whether  only  the  former  or  the  latter,  or 
both,  are  the  active  agents  in  the  reaction.     At 
180°  C.  neither  the  vapours  of  benzene  nor  phenol 
are  appreciably  hydrogenated  when  nickel  oxide 
is  used  as  a  catalyst,   but  by  Ipatiew's  method, 
working  with  the  catalyst  in  liquid  media,  both 
phenol  and  propanone  are  completely  reduced  at 
30  kilos,   pressure  in  presence  of  nickel  oxide  at 
temperatures  at  which  the  possibility  of  reduction 
of  the  oxide  to  metallic  nickel  is  out  of  the  question. 
Hence   it  is   concluded   that   both   finely   divided 
metallic  nickel,  and  its  oxides,  whatever  the  degree 
of  oxidation,  possess  an  activity  of  their  own,  and 
the  action  of  the  oxide  is  not  to  be  attributed  to 
the  presence  of  small  quantities  of  reduced  nickel. 
The  metalhc  catalyst  can  be  employed  equally  well 
in  Sabatier  and  Senderens'  procedure  for  reduction 
of  the  vapour,   or  in  Ipatiew's  method  in  liquid 
media  with  hydrogen  under  pressure  :    the  oxide 
is  only  active  under  the  latter  circumstances,  but 
its  use  has  a  great  advantage  in  facility  and  sim- 
plicity of  working,  since  the  tedious  reduction  to 
metallic  nickel  is  thereby  avoided. — Q.  F.  M. 

Catalysis  [of  esters]  ;  Influence  of  temperature  in  acid 

.   H.  S.  Taylor.   J.  Amer.  Chem.  Soc,  1915, 

37,  551 — 557. 

A  STUDY  of  recent  literature  on  the  catalysis  of 
esters  at  varying  temperatures,  in  conjunction  with 
some  new  experimental  data  on  the  neutral  salt 
action  of  potassium  chloride  in  the  hydrolysis  of 
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ethvl  acetate  by  iV/10  hydrochloric  acid  at  0  C., 
''5°"C..  and  40°  C,  indicates  that  the  ratio  of  the 
catalytic  activities  of  the  nndissociated  molecule 
and  the  hydrogen  ion  does  not  possess  a  consider- 
able temperature  coefficient  as  suggested  by 
MacBain  and  Coleman  (Chem.  Soc.  Trans.,  1914, 
105,  1520),  but  that,  on  the  contrary,  it  is  inde- 
pendent of  temperature.  The  importance  of  a 
consideration  of  the  activ-ity  of  the  undissociated 
molecule  in  calculations  of  reaction  constants  m 
acid  catalyses  is  emphasized. — W.  P.  S. 

Crude  calcium  cyanamide  as  a  raw  material  of  the 
chemical  industry.    Carlson.    See  VII. 

Patents. 

Sid>stitxded  ureas  ;   Manuiacture  of  neto  ——  [and 
their  use  for  stahilising  niiro-  products].   Fabr.  de 
Prod    Chim.  Org.  de  Laire,  Issy.  France.     Eng. 
Pat.  17..501.  July  23,  1914.    Under  Int.  Conv., 
July  29,  1913. 
CIADIS  are  made  for  new  tetra-substituted  ureas, 
of  the  type  RRiN.CO.NR^K^,  where  R  and  R2 
represent  allcyl  and  Ri  and  R3  aryl  radicles,  and 
their  use   for  stabilising  nitro-derivatives   (explo- 
sives,    celluloid,     etc.).     The    new    products    are 
viscous  liquids  or  melt  below  50°  C,  and  are  very 
soluble  in  organic  solvents.     Jlethylphenylethyl-o- 
tolylurea,   ethylphenylmethyl-o-tolylurea.   methyl- 
ethyl-di-o-tolylurea,  and  diethyl-di-o-tolylurea  are 
claimed  specially. — F.  W.  A. 

Hydroxyisopropyl  derivatives  of  hydrocarbons  and 
their  derivatives  ;  Preparation  of  — — .  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  280,026, 
Sept.  9,  1913. 
Acetone-sodium,  when  obtamed  by  the  action  of 
sodium  amide  on  acetone  in  presence  of  ether  at 
low  temperatures,  is  a  crystalline  substance  readily 
soluble  in  ether  and  petroleum  spirit,  and,  unlike 
the  known  insoluble  acetone-sodium,  is  very 
reactive.  By  its  action  on  hydrocarbons  or  their 
derivatives,  one  or  more  atoms  of  hydrogen  are 
replaced  by  the  (CH,)jC(OH)  group  ;  the  products 
are  obtained  in  the  form  of  their  sodium  com- 
pounds, from  which  the  hydroxyisopropyl  com- 
pounds  are   prepared   by   treatment   with   acids. 

Panama  baric ;  Process  for  the  suppression  of  dust 

durina  the  icorking  up  of .    R.  Mandelbaum, 

A^perg,  Germany.  U.S.  Pat.  1,128,172,  Feb.  16, 
1915.     Date  of  appl.,  Aug.  19,  1913. 

See  Ger.  Pat.  264,163  of  1912  ;  this  J.,  1913,  1031. 

Medicinal  preparation  for  human  use.  H.  Belart, 
Huddersfield.  U.S.  Pat.  1.129,270,  Feb.  23,  1915. 
Date  of  appl.,  Oct.  8,  1913. 

See  Eng.  Pat.  23,097  of  1912  ;  this  J.,  1913,  989. 

Carbohydrate  phosphoric  acid  esters  ;  Manufacture 

of .  H.  K.  A.  S.  von  Euler-Chelpin,  Assignor 

to  Aktiebolaget  Astra,  Apotekarnas  Kemiska 
Fabriken,  Stockhohn.  U.S.  Pat.  1,129.321, 
Feb.  23,  1915.     Date  of  appl.,  May  20,   1913. 

See  Fr.  Pat.  458,096  of  1913  ;  this  J.,  1913,  1031. 

2-PhenytguinoHne-i-carboxylic  acid  ;  Preparation  of 

.  ( 'hem.  Fabr.  aut  Actien,  vorm.  E.  Schering. 

First  Addition,  dated  April  27,  1914,  to  Fr.  Pat. 

445.529,  June  27,  1912.   Under  Int.  Conv.,  Aug. 

1,  1913. 
See  Eng.  Pat.  11,836  of  1914  ;Ithis  J.,  1914,  889. 


Alcohol  ;  Process  and  apparatus  for  the  manufacture 

of .     W.    K.    Freeman.     Fr.    Pat.    471,621, 

Dec.  18.  1913. 

See  Eng.  Pat.  28,923  of  1913  ;    this  J.,  1915,  248. 

Ureas  [ ;  Substituted ,]  atid  their  application^ 

Fabr.  de  Prod.  Chim.  Org.  de  Laire.  Fr.  Pat. 
472,211,  July  29,  1913. 

See  Eng.  Pat.  17,501  of  1914  ;  preceding. 

Process  of  introducing  iron  into  foods,  drugs,  and 
beverages.  Process  of  iorming  compounds  of  iron 
and.  carbohydrates.  U.S.  Pats.  1,129,306  and 
1,129,307.     See  XIXa. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application  of  a  variety  of  selenium  particularly 
sensitive  to  light  to  the  construction  of  selenium 
cells  for  photometry.    Angel.   See  XXIII. 

Patent. 

Photographic  prints  in  natural  colours  from  Lumiire 
autochrome  and  other  colour-sensitive  lined  plates  ,' 
Process  for  obtaining .  M.  F.  Ungerer,  Offen- 
bach, Germany.  U.S.  Pat.  1,128,389,  Feb.  16, 
1915.    Date  of  appl.,  Aug.  15,  1913. 

See  Eng.  Pat.  17,979  of  1913  ;  this  J.,  1914,  222- 


XXU.— EXPLOSIVES;  MATCHES. 

Electrolysis  of  a  solution  of  sodium  hydrazide  in 
anhydrous  hydrazine.   Welsh.   See  VII. 

Patents. 

Explosive.  F.  Sparre,  Assignor  to  E.  I.  du  Pont 
de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S.- 
Pat. 1,128,380,  Feb.  16,  1915.  Date  of  appl., 
Jan.  25,  1913. 

The  explosive  consists  of  an  oxidisable  carbon- 
containing  material,  a  nitrate,  and  an  alkahne- 
earth  polysulphide. — T.  St. 

Explosive.    F.   R.   and   J.   G.   Burrows.    Fr.   Pat.. 
472,371,  May  19,  1914. 

A  mixture  of  6  parts  of  ammonium  perchlorate, 
56  of  potassium  nitrate,  18  of  aluminium  (in  coarse 
particles  which  will  pass  through  a  30-mesh  sieve,. 
and  produced  by  cooling  the  metal  in  water),  18  of 
a -trinitrotoluene,  and  2  parts  of  pure  paraffin  wax. 

—B.N. 


Detonator-casings  ;    Charge   for  - 


.  L.  Wohler, 
Darmstadt,  Germany,  Assignor  to  E.  I.  du  Pont 
de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S. 
Pat.  1,128.394,  Feb.  16,  1915.  Date  of  appl.. 
May  10,  1911. 

See  Addition  of  June  27, 1911,  to  Fr.  Pat.  387,640  of 
1908  ;  this  J.,  1912,  153. 


Explosive  ;    Gelatin  - 


J.  Maire,    Argenteuil, 

Assignor  to   A.    E.    Verg^,  Vincenues,    France. 

U.S.   Pat.    1,128,471,   Feb.  16,    1915.     Date   of 
appl.,  July  22,  1913. 

See  Eng.  Pat.  17,205  of  1913  ;  this  J.,  1914,  943. 

New  substituted  iireas  [and  their  use  for  stabilising 
nilro- products,  e.g.  nitrocellidose].  Eng.  Pat^ 
17,501.     See  XX. 
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XXni.— ANALYTICAL  PROCESSES. 

liasc  militl  lliinnocoiiplcs  ;    The  ctttintiiiicij  <if  

as  rclaU'd  to  the  mUroslniiturc.  O.  L.  Kowalke. 
Trans.  Amer.  Electrochoiu.  Soc,  1911,  26, 
100—214. 

Tm?  louplos  tested  (Ni-O  and  Ni-Fe-Si,  Cr-Fe-Ni 
and  Al-M.  Fo  and  Al-Ni.  Fe  and  Cu-Ni.  Cr-Ni  and 
Fe-Ni)  showed  departures  of  20" — 125"  C.  from 
their  original  ealihrations.  Examination  of  the 
niicrostnutures  of  tlic  separate  wires  Ix-foro  and 
after  heat  treatments  for  2  hours  at  100^,  000", 
,S00",  and  1000°  C.  sliowed  tliat  in  those  cases 
where  there  wa.s  considerahlc  deviation  from  the 
original  caliljration,  segregation  oeeiirred  on 
lieating.  and  it  was  conehided  tliat,  provided  the 
thermo-eleetrie  foree  is  .satisfactory  and  tliem.pt. 
high,  those  metals  wiiieh  form  sohd  solutions  with 
one  anotlier  give  tlie  Ix'st  results,  and  that  sUioon 
is  not  a  desirable  constituent  in  a  nickel  alloy  for 
thermocouple  material. — W.  E.  F.  P. 

Selenium  cells  for  photoinelnj  ;    Application  of  a 
varieti/     of    selenium    parlicularhj     sensitive     to 

light  to  the  construction  of .    L.  Angel.    Bull. 

Soc.  Chim.,   1015,   17,  10—14. 

Vitreous  selenium,  melted  at  220°  C.  and  then 
cooled  rapidly  under  pressure,  changes  into  a  new, 
very  unstable,  crystalline  variety  of  greyish  violet 
appearance  which  is  very  sensitive  to  light.  By 
choosing  suitalile  conditions  of  licat  and  pressure  it 
is  possible  to  obtain  a  kind  of  solid  solution  of  this 
variety  in  vitreous  selenium  which  is  much  more 
stabled  and  is  suitable  for  tlie  construction  of  photo- 
electric cells.  Two  parallel  naked  copper  wii-es 
wound  on  an  insulating  bobbin  at  a  distance  of  not 
more  than  0-04  mm.  apart  form  the  electrodes,  and 
the  selenium  is  spread  over  to  bridge  the  gap. 
The  minute  quantity  of  metallic  selenide  formed 
acts  as  a  sensitiser.  and  greatly  enhances  the 
sensitiveness  of  the  selenium.  With  this  construc- 
tion the  conductivity  of  the  selenium  varies  almost 
as  rapidly  as  the  illumination,  and  its  inertia  is 
practically  negligible.  The  cells  liave  been  success- 
fully used  for  the  photometric  study  of  heat  radia- 
tions, X-ravs,  cathode  rays,  and  the  solar  eclipse. 

— G.  F.  M. 


Freezing-point  depression  of  dilute  solutions  ;    The 

measurement  of .     L.  H.  Adams.    J.  Amer. 

Chem.  Soc,  1015,  37,  481—406. 

The  method  provides  a  means  of  measuring  the 
freezing-point  depressions  of  solutions  of  the 
order  A'/IO  to  jV/200  with  an  accuracy  sxifficient 
to  enable  comparison  to  be  made  with  results 
derived  from  conductivity  measurements :  this 
involves  the  determination  of  the  depression  to 
00001"  0.  and  of  the  equilibrium  concentration 
with  commensurate  accuracy.  Two  similar 
vacuum-jacketed  vessels  are  completely  surrounded 
by  ice  in  a  large  closed  pot  insulated  by  a  layer  of 
felt  :  the  vessels  contain  pure  water  and  the 
solution,  respectively,  and  in  each  case  stationary 
equilibrium  with  a  large  quantity  of  ice  is  achieved 
by  using  a  small  circulating  pump.  The  depression 
is  determined  directly  by  means  of  a  50-junction 
coppcr-constantan  difl'erential  thcrmo-element 
(giving  2000  microvolts  per  1"  C).  The  E.M.F.  is 
read  to  0-1  microvolt.  The  concentration  of  the 
equilibrium  solution  is  determined  (to  about  2 
parts  of  solute  per  million  of  water)  by  means  of 
a  Zeiss  interferometer.  The  observed  and  cal- 
cidated  freezing-point  depressions  for  five  solutions 
of  marmitol  were,  respeetivelv,  0-0075,  0*0075  ; 
0-01.57,  0-0156  ;  0-0200,  0-0261  ;  0-0525,  0-0525  ; 
0-1162,0-1162.  Results  are  also  quoted  for  aqueous 
solutions  of  potassium  nitrate  and  potassium 
chloride  at  concentrations  ranging  from  jV/250  to 
.V.'IO.— J.  B. 


Electrometric  titrations.     H.  Ziegel.     Trans,  .'^jiier. 

Elcctrochem.  Soc,  1!)M,  26,  91—07. 
Details  are  given  of  a  device  by  means  of  which 
the  change  in  i)oteiitial  occurring  in  a  solution  at 
the  end-point  of  a  titration  is  utilised  for  auto- 
matically closing  the  stopcock  of  the  burette 
when  the  end-point  is  reached.  The  apparatus 
is  similar  to  that  of  l<\)rbes  and  Bartlett  (J.  Amer. 
Chem.  Soc,  1913.  35,  1527),  a  Weston  No.  30 
relay  replacing  tlie  ordinary  galvanometer.  *?  A 
telegraph  sounder  with  a  narrowed  arm,  7  in.  long, 
is  attached  to  each  extremity  of  the  stopcock, which 
is  thus  indirectly  opened  or  closed  by  the  movement 
of  the  needle  of  the  Weston  instruiiient.  The  solu- 
tion is  stirred  rapidly  by  the  elongated  shaft  of  a 
battery  motor  ;  this  shaft  is  heavily  plated  with 
platinum  and  tipjied  with  a  deeply  iiicked  disc  of 
platinum,  the  latter  forming  the  oxygen  electrode 
with  which  a  calomel  electrode  of  ordinary  form  is 
used.  In  the  titration  of  a  sulphuric  acid  solution 
of  potassium  bichromate  with  ferrous  sulphate, 
the  burette  readings  obtained  automatically  were 
concordant  and  in  close  agreement  with  those 
obtained  manually  l>y  the  use  of  a  spot  plate.  It 
is  proposed  to  apjily  the  apparatus  to  the  titration 
of  iron  (as  indicated)  and  zinc  (by  ferrocyanide). 

— W.  E.  P.  P. 

[Testing   of]   metropolis  gas.     See   II.\. 


Determination  of  weighting  of  silk.    Heermann  and 
Prederking.     See  VI. 


Determination   of  small  quantities   of  hydrocyanic 
acid.     Viehoever  and  Johns.     See  VII. 


Hygroscopic  and  total   water  in  plaster  of  Paris. 
Canals.     See  IX. 


Determination    of    manganese    in    ferrovanadium. 
Clark.     See  X. 


Determination  of  gases  in  smelter  flues  and  of  dust 
losses.     Dunn.     See  X. 


Analysis  of  tanning  materials  intended  especially 
for  the  tannin// of  fishing  tiets.  Van  Dorp.  .S'ce  XV. 

[Determination  of  ]degree  of  tannage.  James.  6'ceXV. 

Determination  of  sucrose  in  frozen  and  thawed  beets 
[by  the  double  polarisation  method,  using  acid  and 
invertase  as  hydrolysis].    Saillard.    See  XVII. 


Neiv  method  for  determining  the  activity  of  diastase. 
Wolff.     See  XVIII. 


Microscopical  detection  of  potato  starch  in  bread. 
Schiitz  and  Wein.      See  XIXa. 


Determination  of  sulplmr  in  peptone  [e.g.,  in  culture 
media].  Determination  of  sulphur  in  the  culture 
viedium,  for  the  detection  of  the  bacteria  producing 
hrdrogcn  sulphide.  Redfield  and  Huckle.  See 
XIXb. 

Substances    which    mask    the    colour    reactions    of 
strychnine.    jMameli.     See  XX. 

Velocili/  of  saponification  of  linalyl,  terpenyl,  and 
gera'nyl  acetates.  [Detection  of  terpenyl  acetate  in 
bergamol  oil]    Bardlet  and  Berthel<^.    See  XX. 
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Patents. 

Pholomelers.   J.  M.  G.  TrezLse,  Croydon.   Eng.  Pat. 
6319,  March  12,   1914. 

liiGHT  from  a  standard  lamp,  9,  falls  on  a  glass 
slab,  2,  vs-ith  opal  backing,  3,  the  reflected  Ught 
from  the  end  of  the  slab  being  viewed  through  the 


rendered  independent  of  fluctuations  of  tempera- 
ture and  pressure. — A.  S. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Gases  ;  The  analysis  of after  passage  of  electric 

discharge.    A.  C.  G.  Egerton.    Proc.   Rov.  Soc. 
I9I5,  A.,  91,  180—189. 

Electric  discharges  were  passed,  using  three  coils 
of  different  sizes  with  different  types  of  inter- 
rupters, through  tubes  of  various  shapes  and  sizes 
with  palladium,  platinum,  and  aluminium  elec- 
trodes, and  the  residual  gases  were  analysed  with 
the  aid  of  phosphorus  and  charcoal  in  various 
ways.  No  production  of  helium  or  neon  was 
observed.  Prom  theoretical  considerations  it  is 
also  held  that,  if  such  a  production  has  an  origin 
other  than  from  atmospheric  contamination,  the 
soiu-ce  must  be  in  some  action  on  the  electrodes  or 
the  glass  composing  the  discharge  tube.  (See  also 
this  J.,  1913,  231  ;  1914,  1087.)— B.  N. 


hole,  5,  in  the  screen,  6.  Direct  light  from  the 
luminous  surface,  7,  the  brilliancy  of  which  is  to  be 
measured,  passes  through  the  hole,  5,  for  com- 
parison. The  edge,  8,  forms  a  sharp  dividing  line 
between  the  luminous  areas  to  be  compared,  and 
may  be  magnified  by  the  lens,  4.  To  compare 
two  light  sources,  two  slabs  such  as  2,  but 
oppositely  incUned,  are  used,  the  visible  edges 
slightly  overlapping. — W.  F.  F. 


Thermometer  ;     Electrical    resistance  - 


The 
Cambridge  Scientific  Instrument  Co.,  Ltd.,  and 
W.  H.  Apthorpe,  Cambridge.  Eng.  Pat.  20,248, 
Sept.  25,  1914. 

A  DOUBLE  metal  wire  is  wound  in  a  double  helical 
thread,  cut  on  the  surface  of  a  tube  or  rod  of 
porcelain,  steatite,  glass,  or  the  like,  the  surface 
is  then  coated  with  a  suitable  fusible  material, 
and  the  whole  is  heated  until  the  material  is  fused 
on  to  the  surface. — B.  N. 

Oaseous     mi.vtures       icith      known      constituents; 

Quantitative    analysis    of .        Siemens    und 

Halske  A.-G.     Ger.  Pat.  278,676,  Julv  3,  1913. 
Addition  to  Ger.  Pat.  275,084. 

In  carrying  out  the  process  described  in  the 
chief  patent  (see  Fr.  Pat.  458,916  of  1913  ;  this 
J.,  1913,  1171),  the  gas  used  as  a  standard  for 
comparison  and  the  gas  under  'examination  are 
kept  under  the  same  conditions  of  temperature 
and  pressure,  and  the  speed  of  the  centrifugal 
device  is  controlled  by  the  manometer  for  the 
standard   gas.     In   this  way  the  indications  are 


Binary  mixtures  ;    Molecular  structure  of  isotropic 

and  anisotropic .     [Silica-boric  oxide  glasses, 

and    gold-silver    and    gold-copper    alloys.]        G. 
Tammann.   Z.  anorg.  Chem.,  1914,  90,  297 — 326. 

The  paper  deals  wdth  the  action  on  a  binary 
mixture  of  a  solvent  in  which  one  component  is 
soluble  and  the  other  insoluble.  For  isotropic 
mixtures,  in  which  there  is  no  regular  arrangement 
of  the  molecules  of  the  components,  the  probabUity 
of  a  molecule  of  the  soluble  component  being 
protected  against  the  action  of  the  solvent  by  a 
definite  number  of  molecules  of  the  second  com- 
ponent may  be  calculated  with  the  aid  of  the  laws 
of  chance.  In  the  case  of  glasses  composed  of 
fused  mixtvu'es  of  silica  and  boric  oxide,  submitted 
to  the  action  of  water  and  of  a  solution  of  hydro- 
chloric acid  in  methyl  alcohol  (cf.  this  J.,  1896,  220) 
respectively,  the  proportion  of  boric  oxide  left 
undissolved  in  the  glasses  containing  1  mol.  B  jO  3 
to  1  mol.  SiO  2  or  1  mol.  B  2O  3  to  2  mols.  SiO  2  agreed 
fairly  well  with  the  values  calculated  on  the 
assumption  that  1  mol.  B2O3  is  protected  by 
5  mols.  SiO  2 ;  in  the  glasses  richer  in  boric  oxide 
the  proportion  of  the  latter  left  undissolved  was 
considerably  greater  than  the  calculated  values,  a 
result  attributed  to  adsorption  by  the  insoluble 
residue. 

In  the  case  of  binary  mixed  crystals,  the  mole- 
cules of  the  components  may  be  distributed  ^\'ithout 
any  regular  arrangement  in  the  space-lattice  form- 
ing the  framework  of  the  crystal  structure,  or  they 
may  be  distributed  symmetrically.  With  the  first 
arrangement  the  composition  of  the  residue  left  un- 
dissolved by  a  selective  solvent  should  agree  with 
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that  calnilntod  from  the  laws  of  probaVnlity.  Tt 
is  shown  that  with  the  scooml  arraniieinent  in  the 
case  of  crystals  havinR  a  ciiMi'nl  siiarc-latticc, 
the  whole  of  till'  soluble  coiniioiient  sUonlil  be 
removed  by  a  s»>leetive  solvent  from  mixtures  con- 
tainini;  more  than  ti^-.'i  mols.  "„  of  the  soluble 
component  and  practieally  none  from  mixtures 
containinR  less  than  r>0  mols.  °„  ;  also  that  a 
certain  proportion  of  the  soluble  component  shouhl 
be  dissolved  mui-h  more  ra])idly  than  subsequent 
portions.  Experiments  witli  j;old-siIver  and  gold- 
copper  alloys  wei'e  in  good  agreement  with  the 
view  that  the  molecules  of  the  components  are 
arranged  svmmetricallv  in  the  space-lattice. 
Small  plates  of  the  alloys  (2  x  I  xOOl  cm.)  were 
heated  with  nitric  acid  of  sp.  gr.  I'.i  under  a  reflux 
condenser  ami  the  loss  of  weight  determined. 
Some  of  the  results  are  coUectcil  in  the  preceding 
table.     A.  S. 


Trade   Report. 

Prohibited  exports.     Additions  to  List. 

A  Royal  Proclamation,  dated  March  18th, 
amends  and  adds  to  the  Proclamation  of  Feb.  3rd, 
191.5  (see  this  J.,  1915,  151)  as  follows  :— 

The  heading  "  Thorium  nitrate  "  in  the  list  of 
goods  the  exportation  of  which  is  prohibited  to  all 
destinations  is  deleted,  and  there  is  substituted 
the  heading  '"  Thorium  oxide,  thorium  nitrate, 
and  other  salts  of  thorium." 

The  heading  '"  Salicylic  acid  and  salicylate  of 
soda "  in  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations  is  deleted, 
and  there  is  substituted  the  heading  "  Salicylic 
acid,  salicylate  of  soda  and  methyl  salicylate." 

The  heading  "  All  vegetable  oils  (other  than 
linseed  oil,  boiled  and  unboiled,  immixed  with 
other  oil,  and  not  including  essential  oils)  "  in  the 
list  of  goods  the  exportation  of  wluch  is  prohibited 
to  all  destinations  abroad  other  than  British 
Possessions  and  Prot(Mtorat<>s  is  deleted,  and  there 
is  substituted  the  heading  "  Oils,  all  vegetable,  and 
fats  (other  than  linseed  oil,  boiled  and  unboiled, 
unmixed  with  other  oU  and  not  including  essential 
oils)." 

The  heading  "  Oleo  oil,  Premier  jus,  and  animal 
tallow  "  in  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations  abroad 
other  than  British  Possessions  and  Protectorates 
is  deleted,  and  replaced  by  the  heading  "  All  animal 
oils  and  fats." 

The  heading  "  Rubber  (including  raw,  waste  and 
reclaimed  ruJiber)  and  goods  made  wholly  of 
rubber,  including  tyres  for  motor  vehicles  and  for 
cycles,  together  witli  articles  or  materials  especially 
adapted  for  use  in  the  manufacture  or  repair  of 
tyres  "  in  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations  abroad 
other  than  British  Possessions  and  Protectorates  is 
deleted,  and  there  is  sutistituted  therefor  the 
heading  "  Rubber  (including  raw,  waste  and 
reclaimed  rubber,  solutions  containing  rubber, 
jellies  containing  rubber,  or  any  other  preparations 
containing  rubber)  and  goods  made  wholly  of 
rubber  ;  including  tyres  for  motor  vehicles  and  for 
cycles,  together  with  articles  or  materials  especially 
adapted  for  use  in  the  manufacture  or  repair  of 
tyres." 

The  following  articles  are  added  to  the  list  of 
goods  the  exportation  of  which  is  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and     Protectorates : — Ammonia     and     its     salts, 


whether  simple  or  compound,  other  than  ammon- 
ium nitrate,  perchlorate  and  sulphocyanide  (the 
exportation  of  which  is  already  prohibited  to  all 
destinations).  Ammonia  liquor.  The  comjiounds 
of  aniline,  except  aniline  salt  (the  exportation  of 
which  is  already  prohibited  to  all  destinations). 
Chloride  of  tin.  (Copper  iodide.  Tanning  sub- 
stances of  all  kinds  (including  extracts  for  use 
in  tanning)  except  chestnut  extract,  oak-wood 
extract,  and  valonia  (the  exportation  of  which 
is  already  prohibited  to  all  destinations).  Urea 
and  its  compounds.  Tin  and  tin  ore.  Neat's  foot 
oil. 


Contraband  of  War. 

A  Royal  Proclamation,  dated  March  Uth,  declares 
the  following  articles  to  be  "  absolute  contraband"  : 
Tin,  tin  ore,  tin  chloride;  (;astor  oil  ;  paraffin 
wax  ;  copper  iodide  ;  lulirieants  ;  ammonia  and 
its  salts  ;  anmionia  liquor ;  urea,  aniline,  and 
their  compounds.  It  is  further  declared  that 
tanning  substances  of  all  kinds  (including  extracts 
for  use  in  tanning)  will  be  treated  as  "  conditional 
contraband,"  and  that  the  terms  "foodstuffs" 
and  "  feeding  stuffs  for  animals  "  in  the  earlier 
Proclamations  shall  include  oleaginous  seeds,  nuts, 
and  kernels  ;  animal  and  vegetable  oils  and  fats 
(other  than  linseed  oil)  suitable  for  use  in  the 
manufacture  of  margarine  ;  and  cakes  and  meals 
made  from  oleaginous  seeds,  nuts,  and  kernels. 
These  items  are  in  addition  to  those  enumerated 
in  the  Royal  Proclamation  of  Dec.  23rd  last  (see 
this  Journal,  1914,   1230). 


Russian  Customs  Tariff  ;    Proposed  revision  of  the 

.      Board    of    Trade,    Commercial    Dept., 

March,  1915. 

The  Board  of  Trade  have  received,  tlu'ough  the 
Foreign  Office,  a  translation  of  an  article,  giving 
particulars  of  certain  projected  modifications  of  the 
Russian  Customs  Tariff,  which,  it  is  understood, 
have  been  under  the  consideration  of  the  Russian 
Government.  The  proposals  tor  tariff  modification 
are,  in  their  latest  and  revised  form,  as  follows  : — 

(1)  The  "  conventional  "  rates  of  duty  resulting 
from  the  Russian  Commercial  Treaties  with 
Germany  and  Austria-Hungary  are  to  be  abro- 
gated, and  the  goods  covered  by  those  rates  are 
to  be  cleared  at  the  "  General  "  tariff  rates  of 
duty,  increased  by  10%  (except  as  regards  certain 
goods  mentioned  under  (3)  below,  in  respect  of 
which  specially  increased  rates  are  to  be  imposed). 

(2)  No  change  is  to  be  made  as  regards  goods 
the  duties  on  which  are  fixed  by  the  Russian 
Conunercial  Treaties  with  France,  Italy,  and 
Portugal. 

(3)  Certain  goods,  including  spu-its  and  beer, 
certain  glass  wares,  rubber  (crude),  certain  colours, 
cotton,  jute,  wool,  cotton  yarns,  and  certain  cotton 
tissues,  are  to  be  subject  to  special  augmented 
rates  of  duty. 

(4)  The  existing  rates  on  a  small  number  of 
articles  are  to  be  maintained  in  force.  These 
articles  include  :  cocoa  in  the  bean  and  cocoa 
husks  ;  cooking  salt  of  all  kintls  ;  manures  ; 
bones,  prepared  or  not ;  sulphate  of  ammonia  ; 
cast  iron  in  pigs,  scrap,  and  shavings,  except 
manganese  (ferro-manganese),  ferro-silicon,  and 
ferro-chrome  ;  paper  pulp  (mechanical) — wood 
pulp  ;  paper  clippings  and  waste  ;  paper  pulp 
(chemical) — cellulose  pulp  made  from  rags. 

(5)  AH  other  goods  are  to  pay  the  existing 
"  General  "  Tariff  rates  of  duty,  increased  by  10%. 

A  comparative  statement  showing  the  present 
and  proposed  rates  in  detail,  has  been  prepared. 
No  information  is  at  present  available  as  to  the 
date  from  wliich  the  temporary  tariff  is  to  come 
into  operation. 
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Chemical  inchistry  [i'«  the  United  States] ;  The  tvar 

and  the .   W.  H.  Nichols    Amer.  Assoc,  for 

the   Advancement   of   Science.    Dec.    30,    1914. 
J.  Ind.  Eng.  Chem.,  1915,  7,  131—136. 

The  effect  of  the  war  upon  the  chemical  industry 
in  the  United  States  has  been  mainly  indirect, 
certain  industries  directly  affected  having  reduced 
their  consumption  of  chemicals.  In  the  case  of 
certain  hea\T  chemicals  for  which  the  supply  of 
raw  materials  has  been  curtailed  or  entirely  cut 
off,  there  has  been  a  sharp  advance  in  prices,  but 
there  has  been  no  general  rise  in  prices  as  a  result 
of  the  war.  The  United  States  imports  a  con- 
siderable proportion  of  its  sulphur  in  the  form  of 
pyrites,  nearly  all  of  its  potash,  and  all  of  its  nickel, 
tin,  and  sodium  nitrate,  Init  in  con.sequence  of  the 
command  of  the  sea  by  the  Allies  only  the  impor- 
tation of  potash  has  been  greatly  affected  by  the 
war.  It  is  suggested  that  less  potash  covild  be 
used  on  the  soil  than  hitherto  without  any  great 
disadvantage.  The  coal  tar  colour  industry  is 
dealt  with  at  some  length,  and  it  is  noted,  incident- 
ally, in  regard  to  fuming  sulphuric  acid  which  is 
largely  used  in  this  industry,  that  the  United  States 
produces  more  sulphuric  acid  by  the  contact 
process  than  any  other  country  in  the  world,  and 
possibly  more  than  all  other  countries  combined. 
An  attempt  to  manufacture  aniline  oil  in  the 
United  States  some  years  ago  failed  owing  to  the 
foreign  product  being  offered  at  less  than  cost 
price  ;  and  it  is  stated  that  at  the  present  time, 
when  there  is  no  longer  any  prospect  of  procuring 
additional  protection  of  new  industries  through 
the  tariff,  it  will  be  rash  to  hope  that  American 
capital  and  enterprise  should  further  embark  in 
any  of  those  industries  firmly  entrenched  abroad, 
and  where,  as  soon  as  the  war  is  over,  foreigners 
can  attack  or  destroy  the  local  industry  by 
dumping  their  products  at  unfairly  low  prices. 
It  is  urged  that  the  anti-trust  sections  of  the  Wilson 
Tariff  Act  should  be  amended  so  as  to  include 
therein  the  prohibition  against  monopolising  of 
the  Sherman  Act,  even  when  practised  by  one 
person  alone,  and  that  the  restraint  of  trade  by 
dximping  of  goods  at  unfairly  low  prices  be 
expressly  defined  as  an  act  of  monopolising. — A.  S. 
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ProlT.  :  Die  Lagerstatt«'n  der  nutzbaren  Miiieralieii 
u.  Uesteine,  naeh  Form.  Inlialt  u.  Entstuhung 
dargesteUt.     (In  3  Bdn.)     I.  Bd.  Erzlagerstatten. 

1.  Allgemeines.  Jlagnetische  Eiv.ausscheidgn.  Kon- 
taktlagerstatten.  Ziiinsteinganggruppe  u.  Queck- 
silberganggriippo.  2.  neu  liearb.  Aufl.  (XXXI, 
578  S.  m.  281  Abbildgn.)  Lex  8".  Stuttgart. 
F.  Enke.     1914.     Cloth,  M.  20. 

Datnmer,  B.,  u.  O.  TUt-c.  Drs.  :  Die  nutzbaren 
Mineralien  in.  Ausnahme  der  Erze,  Kalisalze, 
Kohlen  n.  des  Petroleums.  Mit  Beitragen  v.  Dr.s. 
K.  Bartling,  G.  Einecke,  Prof.  F.  KaunJiowen  u.  a. 
(2Bde)2Bd.  (XII,  539  S.  m.  93  Abbildgn.)  Lex 
8^    Stuttgart.    F.   Enke.     1014.    Cloth,  Jf.   17.40. 

Simniersbach.  B.  :  Die  Mineralreichtiimer  u.  die 
bergl)aulichen  Verhiiltnisse  jVrgentiniens.  (27  S.) 
gr.    8^    Kattowitz.  Gebr.  Bohni.     1914.    M.  1.20. 

Kautny,    T.  :     Leitfaden   f.    AoetA'lenschweisser. 

2.  verb.  Aufl.  (XIX,  164  S.  ni.  Abbildgn.)  kl.  8°. 
HaUe.    C.  Marhold.     1014.    Cloth.  M.  1.50. 

Syo,  E.  de  :  Die  Metalle.  Ihre  Gewinng.  u. 
Eigenschaften.  Zusammengestellt  vornehmhch  f. 
Autogenschweisser.  (102  S.  m.  Abbildgn.)  8vo, 
Halle.    C.  Marhold.     1914.    M.  1.20. 

Satnte-Claire-DeviUe,  Dehray,  Troost,  Haute- 
feuille.  Isamberl.  Ditte.  Jonnnis,  et  Joly  :  Fusion 
du  platine  et  dissociation.  (Lcs  classiques  de  la 
science.)     in-8vo.     Colin.     Paris.  1015.     1  fr.  20. 

Rzehulka.  A.  :  Die  Rostung  der  Zinkblende  u. 
die  thermochemischen  \'organge  bei  diesem  metal- 
lurgischen  Prozesse.  (20  S.)  gr.  8".  Kattowitz. 
Gebr.  Bohm.    1914.    M.  1. 

XII.  Clansicindl,  Dr.  A.  :  Moderne  Seifenfabrika- 

tion.  Theorie  ii.  Praxis  der  alten  u.  der 
neuzeitl.  Methoden  zur  Ilerstellg.  v.  Kernseifen, 
Leimseifen,  .Schmicrseifen,  Textilseifen,  medizin. 
Scifen,  u.  ToUetteseifen.  (VIII,  228  S.  m.  91 
AbbUdgn.)  Lex  8 '.  Leipzig.  B.  F.  Voigt.  1914. 
M.  7.50. 

XIII,  Church,  Sir  A.  H.  :  Chemistry  of  paints  and 

painting.  4th  ed.  revised  and  enlarged. 
Cr.  8vo.    pp.  408.    Seeley.    1915.    Net  7s.  (5d. 

Smith.  J.  C.  :  Manufacture  of  paint.  2nd  revised 
and  enlarged  ed.  Illustrated.  8vo.  pp.  280.  Scott, 
Greenwood.    London.    1015.    Net  lO.s.  6d. 

Andes.  Lack  u.  FirnLs-Fabrik.  Erwin  :  Die 
Fabrikation  der  Lacke,  Firnisse,  Buchdrvicker- 
Fimi.sse  u.  des  Siegellackes.  IlandViuch  f.  Prak- 
tiker.  0  Aufl.  (VIII,  270  .S.  m.  38  Abbildgn.) 
8°.    Wien.    A.  Ilartleben.    1914.    Cloth,  M.  3.80. 

XV  Jellmar,  J.  :  Die  Lederhandschuhfabrika- 
tion.  Die  Geschichte,  die  Produktions  u. 
Absatzverhiiltnisse  des  Lederhandschuhes  in  den 
einzelncn  Staaten,  seine  Bohmaterialien  u.  Her- 
steUg.  (VIII,  350  S.  m.  HI  Abbildgn.  u.  1  Taf.) 
gr.  8'.   Leipzig.   B.  F.  Voigt.    1015.    M.  13.50. 


XVI,  Rn-««eU.  E.  .T.  :    Soil  conditions  and  plant 

growth.  New  ed.  8vo.  pp.  198.  Long- 
mans.    1015.     Net  5s. 

llans,  li.  :  Die  Charakterisierung  des  Bodens 
nach  der  molekularen  ZusamineiLsetzung  des  duroh 
Salzsiiure  zersetzlichen  silikalischen  iVnteiles  (del" 
zeolithischen  Silikate.)  (S.  210 — 255.)  Lex  8". 
Berlin.   Konigl.  geolog.  Landesaiistalt.   1014.  M.  1.. 

Hohhuul.  Prof.  P.  :  Die  Absorptionsfiiliigkeit  der 
Boden.  (12  S.)  Lex  8".  Berlin,  \erlag  f.  Fach- 
literatur.      1014.     M.  1. 

Sigmond.  A.  v.  :  Beitriige  zur  ausfiihrlicheu 
chemisohen  Analyse  des  Bodens.  (28  S.)  Lex  8°. 
BerUn.     N'erlag  f.  Fadiliteratur.     1014.     M.  1.50. 

Kralzmann,  E.  :  Zur  physiologischen  Wirkung 
der  Aluniiniumsalzi'  aut  die  IMlanzc  (lOS.  m. 
3  Fig.)     gr.  8\    Wien.    A.  Uolder.     1014.    08  Pf. 

Sutton.  M.  II.  F.  :  EfTects  of  radio-active  ores 
and  residues  on  plant  life.  A  report  on  experi- 
ments carried  out  at  Reading  in  1014.  Suttou 
(Reading).     1915.     Net  2s.  Od. 

Makinen,  E.  :  Die  Bestimmung  des  Oxyda- 
tionsgrades  v.  Eisenverbindungeii  in  humushaltigeu 
Losungen.  ((>  S.)  Lex  8'.  Berlin.  Verlag  f. 
Fachliteratur.     1914.     75  Pf. 

Tropical  (u/ricullure  :  Proceedings  of  the  Third 
Internationai  Congress,  June  23rd  to  30th,  1914. 
8vo.  swd.     Bale.     London.     1915.     Net  10s. 

XVII,  P^^he,  Dr.  J.  :  Ueber  neuere  ]\Iethoden  der 

Honiguntersuchung.  (I\',  u.  S.  441 — 
409.)  Lex  8°.  Leipzig.  Akadeni.  Verlagsges. 
1914.     M.  2. 

YVIII    Delbr/ick,   Prof.   M.  :    Brennerei-Lexikon. 
(IV,    787    S.    m.  622  Abbildgn.    u.  65 
eingedr.    Bildnissen.)     Lex  8°.     Berlin.     P.  Parey. 
1914.     Cloth,  M.  28. 

Rossi-Cadtoldi  :  Manual  del  licorista  con  2,000 
recetas  y  procedimientos  para  la  fabricacion  de 
licores.  2a  edicion  espanola  de  la  3a  italiana, 
completamente  refundida  por  Castoldi,  vertida  al 
castellano  por  M.  Ortiz,  1914.  en  8vo.  845 
paginas.  tela.  1914.  Madrid.  8  pesetas. 
XIXA  Nahrunijs-  u.  Genussmitteln  sowie  Ge- 
brauchsgegenstanden  f.  das  Deutsche 
Reich ;  Experimentelle  u.  kritische  Beitrage  zur 
Neubearbeitung  der   Vereinbarungen   zur  einheit- 

lichen  Untersuchungu.  Beurteilung  v. .    2.  Bd 

Hrsg.  vom  KaLserl.  Gesundheitsamte.     (VII,  306 
S.)    Lex  8°.    Berlin.    J.  Springer.     1914     M.  5. 

Beythien,  A.,  C.  Harlwich,  u.  Klimmer,  Proft".  : 
Handbuch  der  Nahrungsmitteluntersuchung.  Eine 
systematisch-krit.  Zusammenstellg.  der  Methoden 
zur  Untersuchg.  der  Nahrungs-  u.  Genussmittel, 
einschliesslich  des  Wassers  u.  der  Luft.  sowie  der 
Gebrauchsgegen-stande  unter  Beif  iigg.  der  iNIethoden 
zur  Untersuchg.  der  menschl.  u.  tier.  Ausscheidgn. 
VI.  Entleergn.  Bd.  2.  Botanisch-mikroskopLscher 
Tl.  V.  H.  Mit.  175  Abbildgn.  iui  Text.  3  Tat.  in 
Autotyp.,  sowie  1  farb.  Pilztafel  nelist  Pilzmerk- 
blatt.  (XII,  474  S.)  Lex  8".  Leipzig.  Ch.  H. 
Tauchnitz.     1015.     Cloth,   M.  22. 

Buchka,  Prof.  K.  v.  :  Das  Lebensmittelgewerbe. 
Ein  Handlnich  f.  Nalirungsniittelchemiker,  Ver- 
treter  v.  Geworlje  u.  Haiidel,  Apotheker  usw. 
Mit  zahlreichen  Taf.  u.  Abbildgn.  Lex  8. 
Leipzig.    Akadem.  Verlagsges.    1014.    M.  40. 

Kerp,  Dr.  W.  :  Nahrungsmittelcheniie  in  Vor- 
tragen,  geh.  auf  dem  von  Prof.  K.  v.  Buchka. 
W.  Kerp,  u.  Prof.  Th.  Paul  veran-stalteten  l.Fort;, 
bildungskursus  in  der  Nahrungsmittelcheniie. 
(XXXII,  579  S.)  Lex  8  .  licipzig.  Akadem. 
Verlagsges.     1014.     Cloth,  M.  28. 

Paul,  Prof.  T.  :  Nahrungsinittelchemie.  m. 
besond.  Beriicksicht.  der  modernen  physikalisch- 
chemischen  Lehren.  (IV  u.  S.  33— 100.)  Lex8\ 
Leipzig.  Akadem.  Verlagsges.  1914.  Cloth,  M.  4.50. 
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XIXB.  (^'''issberger.  Prof.  E.  :    Der  gegenwartige 
Stand  der  Desinfektion  im  Raluiien  der 
Seiichenbokampfiing.    (16  S.)   gr.  8°.    Wien.    1914. 
Berlin.    Verlag  f.  Fachliteratur.    1914.    il.  1. 

Griinhut,  Dr.  L.  :  Untersuchung  u.  Begiitachtung 
V.  Wasser  ii.  Abwasser.  {IV  u.  S.  473 — 561  m. 
Fig.)  Lex  8°.  Leipzig.  Akadem.  Verlagsges. 
1914.     M.  4.50. 

Wisli/^enus,  Prof.  H.  :  Experiiuentelle  Eauch- 
schaden.  Versuche  lib.  die  ausseren  u.  inneren 
Vorgange  der  Einwirkg.  v.  Euss,  sauren  Nebeln  u. 
stark  verdiinnten  sauren  Gasen  auf  die  Pflanze, 
gemeinsam  m.  Drs.  O.  Schwarz,  H.  Sertz,  F. 
Schroder,  F.  MiiUer,  F.  Bender.  (168  S.  m. 
19  Abbildgn.  u.  4  farb.  Tat.)  gr.  8°.  Berlin. 
P.  Parey.     1914.     M.  C. 

XX.  Bocquillon-Lirmnisin,    H.  :     Formulaire     des 
medicaments  nouveaux  pour   1915.     in-18 
(360  p.)  cart.     Bailliere.     Paris.     1914.     3  fr. 

Merck,  E.  :  Jahresbericht  iib.  Neuerungen  auf 
den  Gebieten  der  Pharmakotherapie  u.  Pharmazie. 

1913.  27    Jahrg.    (II.    601    S.)     8°.     Darmstadt. 

1914.  Berlin.     J.  Springer.     M.   1.50. 

Thorns,  Prof.  H.  :  Arbeiten  aus  dem  pharma- 
zeutischen  Institut  der  Universitat  Berlin.  11  Bd. 
umfassend  die  Arbeiten  des  J.  1913.  (VII,  250 
S.  m.  8  Abbildgn.  2  Taf.  u.  2  Bl.  Erklargn.)  gr.  8°. 
Wien.  Urban  &  Schwarzenberg.  1914.  Cloth, 
M.  8.50: 

Beckurls,  Prof.  H.,  u.  Drs.  H.  Frerichs  u.  O. 
Beck :  Jahresberichte  der  Pharmazie,  hrsg.  vom 
deutschen  Apothekerverein.  48  Jahrg.  1913. 
(VI,  556  S.)  gr.  8°.  Gottingen.  Vandenhoeck 
&  Euprecht.     1914.     Cloth.  M.  19. 

Moeller,  J.,  u.  H.  Thorns,  Prof.  :  Real-Enzy- 
klopadie  der  gesamten  Pharmazie.  Handworter- 
buch  f.  Apotheker,  Aerzte  u.  Medizinalbeamte. 
2.,  ganzlich  umgearb.  Aufl.  14.  Bd.  (Erganz- 
ungsbd.)  Fortschritte  der  prakt.  u.  wissenschaftl. 
Pharmazie.  Unter  Mitwirkg.  zahlreicher  ilitarbeiter 
hrsg.  L.  Bd.  (VII,  546  S.  ni.  67  AbbUdgn.)  Lex 
8°.  Wien.  Urban  &  Schwarzenberg.  1914.  Half 
mor.,  M.  17.50. 

Partheil.  Prof.  A.  :  Kurzegefasstes  Lehrbuch  der 
Chemie  f.  Mediziner  u.  Pharmazeuten.  Organischer 
Tl.  Hrsg.  V.  Prof.  E.  Otto.  (XX,  719  S.  m.  21 
Abbildgn.)  gr.  8°.  Bonn.  C.  Georgi.  1914. 
Cloth,  M.  17.50. 

Wimmer,  H.  :  Chemische  Experimente  zum 
Unterricht  in  der  Chemie  f.  Pharmazeuten.  (56 
S.  m.  Fig.)  gr.  8'\  Berlin.  Selbstverlag  des 
deutschen  Apotheker- Vereins.  1914.  Cloth,  M.  2.50. 

Curtitis.  T.,  u.  H.  Franzen  :  Ueberdiechemischen 
BestandteUe  griiner  Pflanzen.  7.  Mitteilg.  Ein 
Versuch  zur  Synthese  des  Blatteraldehydes  {aji- 
Hexylenaldehyds).  (20  S.)  gr.  8°.  Heidelberg. 
C.  Winter.     1914.     75  Pf. 

Fischer,  E.  :  Ueber  Phosphorsaureester  des 
Methylglucosids  u.  TheophvUinglucosids.  (S.  905 — 
917.)     Lex  8°.     Berlin.     G.  Reimer.     1914.  50  Pf. 

Willyerodt,  Prof.  C.  :  Die  organischen  Vertind- 
ungen  m.  mehrwertigem  Jod.  (XII,  266  S.) 
Lex  8°.  Stuttgart.  F.  Enke.   1914.  Cloth.  M.  9.20. 

Whidaus.  A.  :  Unt«rsuchungen  iib.  Colchicin 
(9S.)gr.  8".   Heidelberg.   C.  Winter.    1914.   40  Pf. 

XXI.  ■^*"?>  Dr.  E. :   Ueber  einige  neue  Isoeyanine 

u.  deren  Einwirkung  auf  BromsUber- 
gelatine.  (Ill,  71  S.  ni.  21  eingedr.  Kurventaf.) 
gr.  8°.  Oldenburg.  G.  Stalling's  Verl.  1914. 
M.  4.50. 

XXII.  -^«*'''  I^r.  H. :  Die  Brisanz  u.  Explosions- 

geschwindigkeit  moderner  Sprengmittel . 
(13  S.)  Lex  8^  Berlin.  Verlag  f.  FachUteratur. 
1915.     M.  1.50. 


XXIII.  -^'■"!/'  Prof.  C. :  Lotrohrprobierkunde. 
A-nleitung  zur  qualitativen  vi.  quantita- 
tiven  Untersuchg.  m.  Hilfe  des  Lotrohres.  Mit  2 
Fig.  Taf.  (VI,  80S.)  kl.  8°.  Berhn.  J.  Springer. 
1914.     Cloth,  M.  3. 

Rudisule,  Prof.  A.  :  Nachweis,  Bestimmung,  u. 
Trennung  der  chemischen  Elemente.  3.  Bd. 
Kupfer.  Cadmium.  Wismut.  Blei.  (XLVIII,  762 
S.  m.  49  Abbildgn.)  gr.  8°.  Bern.  Akadem. 
Buchh.  V.  M.  Drechsel.     1914.     Cloth,  M.  33.10. 

Krieghauin,  K.  :  Ueber  den  mikroskopischen 
Nachweis  v.  Oxydase  in  Gewebeschnitten  m.  e. 
jVnli.  iib.  VitaUarbung.  (44  S.)  Lex  8°.  Miinchen. 
G.   Franz'  Verl.     1914.     M.  2. 

XXIV  Hoffmann,  M.  K.  :  Lexikon  der  anor- 
*  ganischen  Verbindungen.  Unter 
Beriicksicht.  v.  Additionsverbindgn.  m.  organ. 
Komponenten.  ]Mit  Unterstiitzg.  der  deutschen 
chem.  Gesellschaft  hrsg.  im  Auftrage  des  Vereins 
deutscher  Chemiker.  (In  deutscher,  engl.,  franzos. 
u.  itahen.  Sprache.)  Lex  8°.  Leipzig.  J.  A. 
Barth.  1  Bd.  8  u.  9.  Lfg.  Einleitung  etc.  Tl. 
I — V.  Wasserstoff  bis  Bor,  Nr  1 — 55.  Abteilung 
Eadium  bis  Zmk.  Nr  23—26.  (S.  465 — 592.) 
1914.  M.  8.  1.  Bd.  10.  u.  11  Lfg.  Einleitung  ect. 
Tl.  I — V.  Wasserstoff  bis  Bor.  Nr.  1 — 55. 
Abteilung  Zmk.     (S.  593—720.)     1915.     M.  8. 

Remscn,  Prof.  I.  :  Anorganische  Chemie.  5 
Aufl.  der  autoris.  deutschen  Ausg.,  selbstandig 
bearb.  v.  Prof.  K.  Seubert.  (XVII,  519  S.  m.  22 
AbbUdgn.  u.  2  Taf.)     gr.  8°.     Tubingen.  H.  Laupp. 

1914.  Cloth,  M.  10. 

Coupin,  H.  :  Lectures  scientifiques  sur  la 
chimie.  T.  II.  Chiniie  minerale  et  chimie  organique. 
in-18.     CoUn.     Paris.     1914.     3  fr. 

Findlay,  A.  :  Practical  chemistry.  3rd  ed., 
enlarged.    Cr.  8vo.    pp.  344.    Longmans.    London. 

1915.  Net  4s.  6d. 

Rosenfeld,  M.  :  Einfiihrung  in  die  Elemente  der 
aUgemeinen  Chemie.  jMethodisch  bearb.  (VI,  153 
S.  m.  14  Fig.)  gr.  8°.  Leipzig.  Veit  &  Co. 
1914.     Cloth.     M.  3. 

Sadller,  S.  S.  :  Chemistry  of  famiUar  things. 
Phil..  Lippincott.  320  p.  U.  pis.  figs.  8vo.  1915. 
.$1.75  n. 

Schmidt,  Dr.  O.  :  Chemie  f.  Techniker.  Leitfaden 
f.  Mascliinen  u.  Bautechniker.  4.  verm.  u.  verb. 
Aufl.  (VIII,  176  S.  m.  46  Fig.)  gr.  8°.  Stuttgart. 
K.  Wittwer.     1915.     Cloth,  M.  2.80. 

Taylor,  W.  W.  :  Chemistry  of  colloids  and  some 
technical  applications.  Cr.  8vo.  pp.  336.  E. 
Arnold.     1915.     Net  7s.  6d. 

Meyer,  V.,  u.  P.  Jacobson :  Lehrbuch  der 
organischen  Chemie.  II.  Bd.  CycUsche  Verbindgn. 
Naturstoffe.  3.  Tl.  Heterocyclische  Verbindgn. 
Bearb.  v.  P.  Jacobson.  1  Abtlg.  1.  u.  2.  Aufl. 
(352  S.)     gr.8°.     Leipzig.    Veit  &  Co.  1915.  M.  10. 

Meyer,  R.  :  Jahi'buch  der  Chemie.  Bericht  iib. 
die  wichtigsten  Fortschi-itte  der  reinen  u.  ange- 
wandten  Cliemie.  23  Jalirg.  1913.  (XII,  642  S.) 
gr.  8°.  Braunschweig.  P.  Vieweg  &  Sohn.  1914. 
Cloth,  M.  22. 

Brayij,  W.  H.,  and  W.  L.  :  X-Eays  and  crvstal 
structure.  8vo.  pp.  238.  Bell.  London.  1915. 
Net  7s.  6d. 

Kailan,  A. :  Ueber  die  chemischen  Wirkungen 
der  durchdringenden  Radiumstrahlung.  8.  (29  S.) 
gr.  8°.     Wien.     A.  Holder.     57.     1914.     85  Pf. 

KiUiiy,  J.,  u.  E.  Rump,  Drs.  :  Chemie  u. 
Struktur  der  Pflanzeu-ZeUmembran.  (88  S.  m. 
38  Fig.  im.  Text  u.  auf  9  (1  farb.  Taf.)  Lex  8°. 
Berlin.     J.  Sprmger.     1914.     M.  2.  80. 

•  Compiled  by  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  London,  W.C.,  from  whom  all  the  works  in  the  preceding 
list  can  be  obtained. 
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Birmingham   Section. 

Chairman  :    H.  T.  Pinnocl'. 
Vice-Chairmen  : 
W.  J.  Rres.  E.  C.  Rossiter, 

Committee : 
J.  E.  Coates.  T.  Slater  Price. 

Harold  Holcroft.         Harry  Silvester. 
J.  C.  Mann.  E.   W.  Smith. 

R.  S.  Murrell.  A.  E.  Tucker. 

Hon.  Local  Secrelarv  and  Treasurer  : 
F.  R.  O'Shaughnessy,  42,  Temple  St.,  Birmingham, 


N.  P.  Booth. 
H.  W.  Brownsdon. 
W.   W.  Butler. 
F.C.  A.H.Lantsberry 


The  following  take  office  after  the  Annual  Meeting  :  Chairman! 
W.  J.  Recs  ;  V ice-Chairmen  :  H,  T.  Pinnock,  Alex.  E.  Tucker; 
Committee:  F.  H.  Alcock,  W.  Clifford,  W.  B.  Davidson,  H.  L. 
Heathcote,  A.  W.  Knapp. 

Canadian   Section. 

Chairman  :     J.  W.  Bain. 
Vice-chairmen  : 
S.  B.  Chadsey,  W.  L.   Goodwin,  T. 
Committee : 
L.  T.  Acton.  C.  F.  Heebner. 

W.  P.  Cohoe.  Milton  L.  Uersey 

F.  O.  Farcy.  W.  R.  Lniisi. 

L.  F.   GuUmann.  Otto  O.  Palm. 

Hon.  Treasurer:    E.  G.  R.  Ardagh. 
Boti.  Local  Secretary : 
Alfred  Burton,  2-16,  Liberty  Street,  Toronto. 

Asst.  Bon.  Secretary  for  Montreal: 
Joel  B.  Saxi,  171,  St.  James  Street,  Montreal. 


H.    Wardleworth. 

R.  F.  Ruttan. 
J.  F.  Snell. 
A.  O.  Spencer. 


Edinburgh  Section. 

Chairman :   James  Walker. 
Vice-chairman  :    D.  B.  Dott. 
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J.  F.  Briggs.  Jas.  C.  Irvine.  D.  R.  Stcuart. 

J.  D.  Brunton.  A.  P.  Laurie.  S.  Stewart. 

L.  Dobbin.  B.  D.  Porritt.  J.  F.  Tocher. 

J.  S.  Ford.  W.  E.  Sims.  H.  E.  Watt. 

Hon.  Local  Secretary  : 
J.  P.  Longetaff,  Chemistry  Dept.,  University  of  Edinburgh. 
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Glasgow  Section. 
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Hon.  Secretary  and  Treaeurn  : 
G.  S.  Cruikshanks,  Royal  Technical  College,  Glasgow. 

The  following  take  office  after  the  .\nnual  Meeting  :  Committee  : 
E.  G.  Beckett,  R.  M.  Clark,  Jas.  FaiU,  F.  W.  Harris,  T.  H.  P. 
Heriot,  W.  6.  McKellar. 


New  England  Section. 

Chairman  :   S.  W.  Wilder. 
Tiee-Chairman  :    (vacant.) 


F.  E.  Atteaux. 

C.  G.  Bird. 

D.  J.  Danker. 
W.  C.  Durfee. 
C.  H.  Fish. 


Committee : 

C.  L    Gagnebin. 
R.  HUtz. 
H.  P.  Knapp. 
W    D.  Livermore. 
L.  A.  OUiey. 
Eon.  Treasurer  : 


W.  K.  Robbina. 
B.  E    Schlesinger. 
H.  J.  Skinner. 
W.  S.  Williams. 


Liverpool  Section. 

Chairman :    E.  C.  C.  Baly. 
Vice-chairman  :   Arthur  Carey. 


Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass.,  U.S.A. 

Hon.  Local  Secretari/ : 
A.  A.  Claflin,  88,  Broad  Street,  Boston.  Mass.,  U.S.A. 


New  York  Section. 


Committee  : 

J.  Alexander. 

B.  Baker. 

Mar  Mtixpratt. 

H.  B.  Stocks. 

T.  R.  Duogaii. 

J.  Gray. 

H.  E.  Potts. 

J.  W.  Towers. 

Carleton  Ellis. 

J.  Harger. 

W.  H.  Roberts. 

Stuart  J.  Willcox. 

W.  M.  Orosrenor 

A.  Holt. 

E.  F.  Hicks. 

The  lollowi 
John  Gray : 
Carey,  P.  de 
Thomson. 


Bon.  Treasurer  : 
P.  Thompson,  6,  Lord  Street,  Liverpool. 

Bon.  Local  Secretary : 
Alei.  Rule,  The  tlniversity,  Liverpool. 

ng  take  ofiiue  after  the  Annual  .Meeting  :  Chairman  : 
Vice-Chairmia  :  E.  C.  C.  B-iIv  ;  Committee  :  A. 
G.  Cig  lill,  E.  L.  Pe3k,  Frank  Tite,  G.  Carrathers 


London  Section. 

Chairman  :    W.  li.  E.  Hod'jkinson. 
Vice-Chairman  :    A.  R.  Ling. 
Committee  : 


Chairman  :    G.  W.  Thompson. 
Vice-Chairman:    J.  E.  Teeple. 

Committee  : 

Martin  H.  Ittner.  T.  J.  Pnrler. 

H.  M.  Kaufmann.       Gilbert  Ri(?g. 

J.  M.  Matthews.  '     Allen  Rogers. 
Eugene  Mer:.  M.  C.  WhUaker. 


Hon.  Treasurer:  Frank  C.  R.  Hemingway,  Bound  Brook,  N.J. , 
U.S.A. 

Hon.  Local  Secretary  : 
P.  C.  McIlhiQey,  50,  E.ist  4l3t  Street,  ^ew  York  City»  U.S.A. 

The  following  take  office  altt-r  the  Annual  Meeting  :  Chairman  : 
W.  M.  Grosvenor ;  Committee  :  D.  W.  Jayne.  C.  E.  Sholes,  G.  W. 
Thompson,  Utley  Wedge,  E.  A.  Widmann,  11.  Wigglesworth. 


Nottingham  Section. 

Chairman  :   John  Wliite. 
Vice-Chairmen  :  Sir  John  Turney  and  S.  R.  Trotman. 


C.  A,  Hill. 
E.  Grant  Hooper. 
C.  A.  Keane. 
R.  Leasing. 


G.  W.  MacDonald. 
W.  F.  Reid. 
R.  Seligman. 
Thomas  Tyter. 


W.  J.  A.  ButterMd. 

F.  H.  Carr. 

A.  Chaston  Chapman. 

J.  K.  Crow. 

J.  L.  Foucar. 

Hon.  Local  Secretary  and  Treasurer  : 

T.  D.  Morson,  14,  Elm  Street,  Gray's  Inn  Road,  W.C. 

The  following  will  take  office  after  the  Annual  Meeting  : 
(Chairman  :  A.  R.  Ling  ;  Committee  :  H.  E.  Armstrong,  Julian 
L.  Baker,  W.  A.  Bone,  A.  \V.  Crosiley,  J.  T.  Hewitt,  W.  R. 
Hodgkinson. 


Manchester  Section. 


T.  H.  Adams. 
L.  Archbutt. 
J.  Dnnford. 
T.  F.  Harvey. 


Committee : 

F.  Stanley  Kipping. 
£1.  J.  Law. 

B.  B.  Mayfield. 

C.  E.  B.  Merriman. 


H.  Simpson. 
W.  G.  I'immans. 
J.  T.  Wood. 


Chairman  :   .Julius  H  ubner. 

Vice-Chairman  :   -J.  H.    Boseason. 

Committee  : 

G.  J.  Fowler. 
y.    Gaunt. 
Bertram  Hart. 
W.  Beamont  Bart 

,     T.  Jackson.               ;     W 
B.  Levinstein.                S. 
.•?.  E.  Uellitm.               T. 
F.  H.  Terleski.          1     M 

Thomson. 

WoW. 

R.  Wollaston. 

Wyler. 

Hon.  Local  Secretary  : 

F.  A.  Coot 

G.  Barker. 

Bon.  Treasurer  : 

S.  J.  Pentecost,  Leuton  Works,  Nottingham. 

Hon.  Local  Secretary : 

J.  M.  Wilkie,  38,  South  Road,  West  Bridgford,  Nottingham. 

The  following  take  office  after  the  Annual  Meeting  .  Committee  : 
F.  H.  Carr,  B.  Collett,  and  A.  Smith.  Note  :  The  retirement  of 
Mr.  D.  J.  Law  is  due  to  his  temporary  absence  on  active  service 
with  H.M.  Forces. 


Sydney,  N.S.W.,  Section. 

Chairman  :  C.  E.  Fawsitt. 
Vice-Chairman  :   Loxley  Meggitt. 
Committee  : 
I     J.  A.  Schofleld.       i     Thos.  Steel. 


Ij.  E.  Vlies.  Belmont,  Gowan  Road,  Alexandra  Park,  Manchester.       J.  M.  Petrie. 


H.  G.  Smith. 
F.  W.  Steel. 


£.  S.  Stokes. 


Ttie  following  take  office  after  the  Annual  M  -eting  :  Chairman  : 
J.  H.  Hoseason  ;  Vice-Chairman  :  W.  Thomson  ;  Committee  : 
J.  Allpass,  E.  ArJern,  E.  F.  .Armstrong,  J.  Hiibner,  H.  Marshall, 
E.  F.  Morris. 


Bon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colouial  Sugar  Co..  O'Connell  Street,  Sydney,  N.S.W. 


Newcastle  Section. 


Chairman  :  H.  Louis. 
Viee-C?uiirman  :  T.  W.  Lovibond. 


P.  P.  Bedson. 
S.  H.  Collins. 
W.  Diamond. 
J.  T.  Dunn. 


Committee : 

E.  M.  Fletcher. 
W.  Geramell. 
T.  Hardie. 
G.  P.  LIshman. 


N.  H.  Martin. 
C.  H.  Ridadale. 
A.  Short. 
H.  D.  Smith. 


Hon.  Local  Secretary  and  Treasurer  : 
K.  F.  Hooper,  10,  The  Elms  West,  Sunderland. 


Yorkshire  Section. 


Chairman :    F.  W.  Richardson. 
Vice-Chairynan  :    J.  W.  Cobb. 


A.  M.  Auty. 
F.  W.  Branson. 
E.  A.  Brotherton. 
J.  Evans. 


Committee : 

W.  B.  Hill. 
L.  L.  Lloyd. 
W.  I.,owson. 
W.  McD.  Mackey. 


A.  R.  Tankard. 
Geo.  Ward. 
Thorpe  Whitaker. 
W.  Oathome  Young. 


Bon.  Local  Secretary  and  Treasurer : 
T.  Fairley,  17,  East  Parade,  Leeds. 
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OfiQcial  Notice. 


ANNUAL  GENERAL  MEETING,  1915. 
In  accordance  with  the  provisions  of  By-law 
■64,  notice  is  hereby  given  that  the  Annual  General 
Meeting  will  be  held  at  the  Municipal  School  of 
Technology,  Manchester,  at  10.30  a.m.  on  Wednes- 
day, July  14th,  1915.  A  programme  of  the  pro- 
ceedings will  be  issued  later. 

In  acfordanco  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  priiitod  in  italics 
in  the  List  of  Council  will  retire  from  thi^ir  respective 
offlces  at  the  forthcoming  .Vnnual  Meeting. 

Dr.  C.  C.  Carpenter  has  been  nominated  to  the 
oflice  of  President  under  By-law  20  ;  Prof.  G.  G. 
Henderson  has  been  nominated  a  \'ice-President 
under  By-law  20  ;  Prof.  K.  C.  C.  Baly,  F.H.S., 
Mr.  R.  ij.  Clayton,  and  Mr.  Julius  Hiibner  have 
been  nominated  Vice-Presidents  under  By-law  21, 
and  Mr.  Thos.  T>Ter  and  Dr.  R.  Messel,  F.R..S., 
have  been  reappointed  Hon.  Treasurer  and  Hon. 
Foreign  Secretary  respectively. 

Members  are  requested  to  nominate,  on  or  before 
May  22nd  next,  fit  and  proper  persons  to  fill  four 
vacancies  among  the  Ordinary  Members  of  Council. 
Forms  for  this  purpose  can  be  obtained  from  the 
Secretary  of  the  Society. 

By-law  23  : — An  Ordinary  Member  of  Council 
shall  be  nominated  by  ten  or  more  members  upon 
Form  B  in  the  .Schcdiile,  a  copy  of  which  form 
shall  be  furnished  by  the  Secretary  upon  the  written 
■or  verbal  request  of  any  member,  but  a  member 
shall  not  be  eligible  to  sign  more  than  one  such 
■nomination  form,  and  the  member  nominated 
shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invalid  by  the 
■Council  if  : 

a.  The  member  thereon  nominated  is  disqualified 
for  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-laws. 

b.  The  nomination  is  not  made  on  the  authorised 
printed  form  or  substantially  not  in  the  manner 
■directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than  ! 
■ten  members  not  disqualified  or  not  ineligible  to  | 
nominate  as  provided  by  the  By-laws. 

d.  The  nomination  form  Is  not  received  before 
or  upon  the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the 
<Ieciaration  printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is 
■declared  to  be  invalid,  shall  receive  notice  thereof 
from  the  Secretary,  and  shall  not  be  submitted 
for  election. 

Charles  G.  Cresswell,  ! 

Secretary. 


Birmingham  Section. 


]  pyrotechny,  explosives,  and  matches,  and  for 
]  preserving  food  ;  and  in  a  less  degree  in  t-anning 
(as  chrome  alum),  printing  (as  chlorate  and  ferro- 
arsenate),  photography,  and  medicine.  In  medicine 
the  chief  advantage  of  potassium  salts  lies  in  their 
.superior  rapidity  of  absorption  and  excretion,  but 
m  nearly  every  case  the  corresponding  sodium 
salts  can  replace  them.  The  uses  of  potash  in  the 
laboratory  are  well  known. 

Stassfurt  salts  are  not  separately  distinguished  in 
the  "  Annual  Statement  of  Trade  of  the  United 
Kingdom,"  nor  were  they  specifically  enumerated 
in  the  Gorman  oflicial  Trade  Returns  prior  to  1890. 
The  first  allusions  to  them  occur  in  British  patent 
I  records  in  the  vear  1803  (Klemm,  Eng.  Pat. 
1776  of  1863).  The  exports  from  Germany  to 
the  United  Kingdom  since  1890  have  been  as 
follows  : — 


Meeting  held  at  Birmintjham  University,  on  Thurs- 
day, April  loth,   1915. 


MK.  H.    T.    PINXOCK    IX   TIIE   CFIAIR. 


POSSIBLE  SOURCES  OF  POTASH. 

BY   CHARLES    G.    CRESSWELL. 

Although  sodium  salts  will  replace  potassium 
■salts  in  many  cases,  for  some  important  processes 
potassium  salts  are  still  essential  or  present 
practical  advantages.  Potash  is  wanted  in  the 
manufacture  of  soft  soap  and  crystal  and  hard 
^lass,  as  a  frit  oi  glaze  for  pottery,  as  a  fertiliser,  for 


Year. 

Tods. 

Value  £. 

1890 

38,731 
31,648 
28.191 
82,461 
52,705 

48,400 
39,550 
34,550 
84,500 
65,900 

1895 

1900 

1903 

1910 

'  The  German  Potash  S>-ndicate  was  founded  in 
.  1879  after  22  years  of  competition  and  limited 
consumption.  In  1879  the  output  of  crude  salts 
was  768.971  metric  tons,  while  in  1902  it  had 
increased  to  3,250,835  tons.  Simidtaneously  prices 
improved,  due  to  a  systematic  propaganda  among 
agriculturists. 

In  1911  the  Syndicate  extracted  9,706,507  tons  of 
crude  salts,  of  which  the  United  States  took  1,002,326 
tons  for  agriculture  and  22,828  tons  for  industrial 
purposes.  The  German  Government  allow  only 
one  halt  of  the  output  to  be  exported,  so  that 
Germany  has  nearly  5,000,000  tons  of  crude  salts 
for  home  consumption.  There  are  at  present 
115  mines;  510  executive  officers  and  37,000 
foremen  and  labourers  are  employed. 

In  reply  to  a  question  as  to  how  far  a  reduc- 
tion in  the  price  of  crude  salts  would  affect  their 
consumption  in  the  chemical  industry,  Griineberg 
(this  J.,  1882,  25)  stated  that  it  was  doubtful  if 
the  price  of  crude  salts — within  limits — could 
affect  the  industrial  consumption  of  potash  ;  such 
industries  could  well  afford  to  pay  for  it.  St.assf urt, 
he  said,  ruled  the  world.  Cheap  potash  salts  were 
good  for  the  German  chemical  industry,  and  any 
attempt  to  raise  the  price  by  monopoly  would 
involve  loss  of  business.  As  a  fact,  competition 
among  the  mines  kept  down  prices. 

In  1902  the  United  States  obtained  control  of 
certain  mines,  and  already  in  1906  there  were  signs 
of  over-production,  seeing  that  of  the  36  mines 
belonging  to  the  Sj-ndicate,  31  were  sinking  new 
shafts.  In  1909  the  Syndicate  was  provisionally 
renewed  for  another  year.  The  acquisition  of  two 
groups  of  mines  by  the  International  Agricultural 
Corporation  of  America  created  some  difficulty. 
Negotiations  were  opened  for  taking  over  their 
contracts  under  a  threat  that,  if  the  Syndicate 
were  not  renewed,  Germany  would  levy  an  export 
duty  on  potash  equal  to  about  £4  per  ton  on 
concentrated  salts.  ThLs  threat  failed,  and  the 
Syndicate  started  to  undersell  the  Americans. 
In  2\Iay,  1910,  Germany  passed  a  law  making  all 
potash  mines  members  of  a  pool  under  Government 
control,  with  a  strictly  limited  right  of  output. 
Maximum  prices  for  domestic  distribution  were 
fixed,  and  export  prices  were  not  to  exceed  them. 
The  United  States  protested  vigorously  but  to  no 
purpose.  By  this  time  the  number  of  mines  had 
risen  to  80,  and  profits  were  much  attenuated. 
The  United  States  resented  the  limitations  placed 
by  Germany  on  the  output  of  mines  belonging  to 
Ainerican  Corporations,  and  started  to  search  for 
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new  sources  of  supply.  This  is  the  reason  why 
there  is  so  much  recent  Uterature  on  new  sources 
of  potash. 

On  August  31st  last  the  offices  of  the  Syndicate 
were  closed,  and  it  was  stated  that  the  mines  were 
not  in  a  condition  to  be  worked,  the  shafts  being 
filled  with  water.  About  the  same  date,  in  London, 
kainit,  which  sold  last  spring  for  £2  per  ton,  was 
quoted  at  £4,  caustic  potash  went  up  to  £4  per 
cwt.,  and  potassium  carbonate  was  quoted  at  about 
£65  per  ton.  Little  more,  it  any,  Stassturt  salts 
are  likely  to  be  available  till  the  end  of  the  war. 
To  medicine  this  is  not  very  serious,  but  to  agri- 
culture it  comes  somewhat  as  a  shock.  British 
agriculture,  however,  did  without  these  salts  for 
many  years.  For  a  time  it  must  do  without  them 
now,  and  chemists  must  cudgel  their  brains  to 
find  other  sources  of  supply.  The  potash  situation 
has  been  further  complicated  by  the  recent  embargo 
placed  by  the  German  Government  on  the  export 
of  potash.  At  the  present  time  (ilarch),  the 
Federal  Council  has  under  consideration  a  proposal 
to  increase  the  home  prices  for  potash  to  what  thev 
were  before  the  Potash  Act  of  1910.  The  Potash 
Syndicate  calculates  a  production  of  949,000  tons 
of  pure  potash  for  1915  ;  563,000  tons  for  home 
consumption  and  386,000  tons  for  export.  In 
1914  the  production  was  1,167,000  tons  ;  the 
exports  are  said  to  have  been  531,000  tons,  and  the 
home  consumption  636,000  tons. 

In  the  course  of  this  paper,  the  rise  and  fall  of 
certain  potash  industries  wiU  be  recorded.  These 
changes  must  not  hastily  be  attributed  to  apathy 
on  the  part  of  the  British  manufacturer.  The 
kelp  industry  was  carried  on  for  years  at  a  loss, 
because    its    cessation   meant    starvation    in    the 


crystallises  out  abundantly,  and  the  density  falls 
to  32° — 33°  B.  The  next  day,  when  the  water 
warms  up  again,  the  salts  deposited  at  night  do- 
not  redissolve,  and  the  layer  of  Epsom  salts  is 
covered  by  a  fresh  deposit  of  mixed  salts.  After 
a  period  of  these  alternations,  the  mixed  salts,^ 
containing  about  40 — 45%  of  Epsom  salts  and 
50 — 55%  of  conunon  salt,  are  collected,  while  the 
mother  liquors  are  gathered  in  large  cement  tanks 
and  refrigerated. 

This  separates  the  potassium  salts  as  carnallite 
(KCl,5fgCl2  +  6H20)  ;  this  is  treated  \vith  half  its. 
weight  of  cold  water,  which  dissolves  the  magne- 
sium chloride  with  a  Uttle  potassium  chloride, 
leaving  75%  of  potassium  chloride.  The  solution 
is  returned  to  the  lagoons,  and  the  crystals  of  the- 
potassium  chloride  are  centrifuged.  One  cubic 
metre  of  sea  water  at  28°  B.,  corresponding  to  75 
cul)ic  metres  of  ordinary  sea  water,  gives  by  this- 
process  10  kilos,  of  potassium  chloride.  The 
climate  has  much  influence  on  the  success  of  this 
process.  The  Dead  Sea  in  Palestine  and  lakes  in 
the  tropics  withoxit  outlets,  such  as  Lake  Chad  in 
Nigeria,  contain  considerable  stores  of  potash  salts. 
The  Caspian  Sea  and  Sea  of  Aral  in  Russia,  and 
the  Rann  of  Cutch  in  India  are  worth  examination. 
Near  Yarmouth  in  the  Isle  of  Wight  are  remains 
of  such  lagoons,  though  the  collection  of  common 
salt  was  their  main  object. 

Herapath  (J.  Chem.  Soc,  Vol.  2,  336)  states  that 
the  waters  of  the  Dead  Sea  contain  in  parts  per 
million  :  sodium  47,908  ;  potassium  6385  ;  and 
bromine  2167-7. 

The  following  table  gives  the  contents  of  sodium 
and  potassium  salts  in  normal  seas  in  parts  per 
million  : — 


Locality. 

Venice 
Lagoons. 

Bay  of 
Leghorn. 

Mediterranean 
(Cette) 

Pacific 
I- 

Pacific 
IL 

Atlantic 
I. 

Atlantic 
11. 

North 
Sea. 

Red 
Sea. 

Dead 
Sea. 

racf.-.::: 

KCI 

K2SO4   ... 

1-0184 

22.346 

833 

10231 

26,191 

1111 

1-0258 

29,424 

505 

1-0264 
25,885 

1359 

1-0260 
25,887 

1327 

1-0244 
26,442 

1499 

1-0287 
29,.554 

ISIO 

25,513 

1529 

1-03060 

30,300 

2880 

2950 

103,630 
13,468 

Western  Highlands  and  Islands.  Given  constant 
over-production  of  Stassfurt  salts,  an  impera- 
tive need  for  outlet,  untiring  Government  assistance 
in  every  form,  and  a  legion  of  commercial  travellers 
ever  thrusting  them  before  consumers,  what 
chance  of  existence  had  the  private  competitor 
with  his  potash  in  driblets  from  kelp,  molasses, 
wool  scouring,   felspar,   and  sea-water? 

Poiash  from  sea  water. 

All  the  potash  washed  off  the  land  eventually 
finds  its  way  into  the  sea.  From  sea  water  it 
may  be  obtained  direct  or  tluough  the  agency 
of  sea-weed.  Comparatively  little  attention  has 
been  paid  to  its  direct  extraction,  but  it  is  worth 
trying,  especially  where  the  sun's  rays  are  suffi- 
ciently abundant.  Sir  James  Dewar  in  his  presi- 
dential address  at  Glasgow  (this  J.,  1888,  p.  479) 
referred  to  Balard's  process  of  extraction  as  being 
used  by  M.  Pechiney  at  that  date.  It  appears, 
however  (International  Exhibition  of  1862,  Reports 
of  the  Juries,  Class  II.,  48— .50)  that  after  I860 
a  process  came  into  use  which  was  a  combina- 
tion of  Balard's  process  with  that  of  M.  Merle, 
partner  of  M.  Pechiney.  In  this  process,  sea 
water  is  concentrated  in  lagoons  by  sun  action  to 
28°  B.  At  the  Salin  Giraud  there  are  123  acres 
of  earthen  lagoons  and  40  acres  of  cemented 
areas.  During  the  day  the  sea  water  deposits 
salt  mixed  with  a  little  magnesium  sulphate  and 
gradually  concentrates  to  35°  B.  On  clear  nights, 
radiation  cools  the  liquor  to  such  an  extent  that 
magnesium  sulphate  with  7  equivalents  of  water 


Potash  from  sea-weed  (kelp). 

Sea-weed  contains  on  an  average  80-44  ^J,  of 
water,  9-25  °o  of  organic  matter  (0-45%  N)  and 
10-31%  of  ash  (K  =  l-95,  P2O,=0-47)  (Macadam, 
this  J.,  1888,  79).  When  air-dried  the  giant  kelps 
of  the  Pacific  lose  85%  of  their  weight  and  then 
contain  10 — 15%  of  potash  (as  KCI)  as  well  as 
1%  of  nitrogen  and  0-5  "^g  of  phosphoric  acid. 
Experiments  made  by  the  United  States  Bureau 
of  Sods  with  wheat  (Circ.  No.  76)  showed  an 
increased  growth  of  31%  on  one  soil  and  23°,o  on 
another,  about  equal  to  that  produced  by  potas- 
sium chloride  but  slight!)'  less  than  by  potassium 
sulphate.  Green  kelp  is  too  bulky  to  be  trans- 
ported any  distance  for  fertilising.  Cameron  (this 
J.,  1912,  227)  estimates  the  possible  .supply  from 
Pacific  kelps  as  1,000,000  tons  per  annum.  Balch 
(this  J.,  1910,  150)  states  that  one  ton  of  air  dried; 
kelp  yields  500  lb.  of  potassium  carbonate  and 
3  lb.  of  iodine.  He  suggests  collection  by  properly 
fitted  ships,  drying  on  shore  until  efflorescence 
appears  (by  which  time  the  weed  is  dry  enough 
without  being  too  hard  to  press  into  bales),  car- 
bonisation to  a  point  where  the  carbon  is  rendered 
insoluble,  and  hxiviation. 

The  algae  Nereocysiis  and  Macrocystis  absorb  far 
more  potash  than  soda  from  the  sea,  and  the 
efflorescence  consists  of  nearly  pure  potassium 
chloride.  Their  stems  contain  the  most  potash. 
(Merz,  tills  J.,  1914,  134)  but  they  are  low  in  iodine. 
Lindemuth  (this  J.,  1914,  1086)  states  that  freshly 
cut  kelp  does  not  lose  potassium  chloride  when 
immersed  in  sea  water  for  a  period   up  to   13 
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hours.  The  ash  of  the  rock  weed ' '  sea  let  t  uce  "  con  - 
tains  loOoof  KCl.  Its  presence  in  kelp  is  desirable 
but  it  would  not  pay  to  collect  it  separately.  Up 
to  188ri,  Ja]>an  imported  potash  and  iodine  ;  since 
then  she  has  learnt  to  extract  them  from  kelp, 
Jind  now  sends  potash  to  Kurope.  and  iodine 
valued  nt  fl'.I^.OOO  annually  to  the  liiiled  States. 

The  kelp  industry  of  Scotland  is  of  very  ancient 
•date  and  is  intimately  connected  «ith  that  of 
xlass.  The  Celtic  vitrified  forts,  which  have 
I)U7,zled  archKolo<jists,  arose  in  this  \\ay.  Kam- 
parts  of  sand  «ere  covered  with  dr\-  sea-«eed 
and  the  sea-weed  set  on  tire.  On  tlie  vitrified 
layer  tlius  formed  more  sand  was  piled  and  the 
operation  repeated  until  a  vitreous  rampart  of 
con-siderable  height  and  hardness  was  obtained. 
One  of  these  fort.s  may  be  seen  not  far  from 
Connell  Ferry  in  Argyllshire. 

In  olden  times  the  sea-weed,  dried  as  nuich  as 
the  climate  would  permit,  was  burnt  in  the  open 
And  the  charcoal  leached  :  considerable  loss  of 
salts  resulted.  .\s  early  as  17G7,  Delaval  (Eng.  Pat. 
^70)  proposed  burning  the  wet  weed  in  reverberatory 
kilns  by  the  aid  of  coal  or  wood.  There  were  one 
or  two  patents  faintly  modelled  on  Le  Blanc's 
soda  process,  but  until  Stanford's  time  men's  minds 
were  devoted  to  soda.  In  1861  (Eng.  Pat.  1411), 
in  place  of  burning  sea- weed  in  the  open,  Stanford 
■dried  it  and  pressed  it  into  cakes,  and  destruc- 
tively distilled  it.  The  charcoal  was  withdrawn 
into  closely-covered  iron  boxes  to  cool,  leached 
■and  treated  a.s  usual  for  potash  and  iodides.  The 
distillate  gave  gas  and  a  tar  water  which  yielded 
■ammonia  and  other  useful  bodies. 

Gignonand  Gagnage  (Eng.  Pat.  2741  of  1865)pro- 
posed  to  cnish  and  press  Fitcus  gigantcus  and 
Zoslera  maritima,  preferably  while  wet,  so  as  to 
extract  the  salts  and  nitrogenous  organic  matter. 
They  steeped  the  residual  pulp  in  a  solution  of 
sodium  carbonate,  and  again  pressed  it  to  deprive 
it  of  the  greater  part  of  the  lye,  which  they  used 
again.  The  solid  residue  was  to  be  used  for  the 
manufacture  of  paper. 

After  this  potash  became  of  secondary  importance 
and  iodides  only  were  sought.  In  1881  (Eng.  Pat. 
142)  Stanford  leached  the  kelp  with  hot  or  cold  water, 
boiled  down  the  liquor,  and  carbonised  the  extract 
for  potash  and  iodine.  The  residual  pulp  boiled 
■with  alkali  gave  algin,  which  had  only  a  moderate 
success.  Soon  afterwards  even  the  iodine  ceased 
to  be  profitable  and  the  works  were  at  last  closed 
down. 

The  action  of  the  German  Government  in  regard 
to  Stassfurt  salts  stimulated  the  United  States  to 
fresh  energy,  and  recent  journals  contain  much 
literature  on  the  extraction  of  potash  from  kelp. 
A  recent  report  to  the  Board  of  Agriculture  for 
Scotland  (Cd.  7564  ;  this  .T..  1914,  919)  describes 
the  American  methods  of  collection  and  treat- 
ment, and  the  article  on  "  Iodine  "  in  Thorpe's 
Dictionary,  wTitten  by  Stanford  and  revised  by 
Prof.  Henderson,  affords  much  valuable  inform- 
ation. The  Cohunbia  Chemical  Co.,  of  Los 
Angeles,  Cal.,  U.S.A.,  invites  correspondence  from 
those  interested. 

The  Board  of  Agriculture  for  Scotland,  29,  St. 
Andrew  Square,  Edinburgh,  has  been  taking  steps 
to  increase  the  output  of  kelp  this  season.  At 
present,  kelp  is  purchased  by  two  Scottish  firms, 
and  names  of  other  purchasers  are  asked  for.  Sea 
transport  from  the  Islands  and  Highlands,  where 
it  is  collected,  is  available. 

Boberg  and  Testrup  (Eng.  Pat.  1766  of  1914, 
this  J.,  191.5,  227)  mince  and  pulp  kelp,  freed  from 
occluded  air,  and  heat  in  closed  vessels  to  170°  C. 
tor  20  minutes.  The  mass  now  yields  a  firm  press 
cake.  The  liquor  contains  70%  of  the  original 
alkali  salts,  90  %  of  the  iodine,  33  %  of  the  nitrogen, 
and  10  %  of  the  organic  matter. 


The  U.S.  Bureau  of  Soils  considers  that  £10,000 
would  be  sullicient  to  instal  plant  for  producing 
potash  from  kelp  on  a  small  conuncrcial  scale,  and 
Mr.  H.  .S.  Gale  expresses  the  opinion  that  the  kelp 
beds  atTord  the  only  really  promising  sources  of 
potash  in  commercial  quantities  (Oil,  Paint,  and 
Drug  Rep.,  Feb.  8,   1915). 

Planl  and  wood  ashes. 

This  was  the  earliest  source  of  potash,  and  in  the 
sixteenth  and  .seventeenth  centuries  "  Muscovy 
ashes  "  were  highly  esteemed  by  soap  boilers  ; 
they  contained  lime.  The  Board  of  Trade  states 
that  two  cargoes  (200 — 300  tons)  a  month  had 
been  coming  from  South  Russia  for  some  time  past, 
but  at  present  shipment  is  stopped.  I'otash  is 
still  made  from  wood  ashes  in  the  north-west  of  the 
United  States  and  in  Canada.  In  1894  Canada 
produced  1936  barrels  (this  J.,  1899,  190).  In 
1898  this  had  fallen  to  1080  b.arrcls,  due  to  the 
adulteration  with  soda  salts  and  the  abolition  of 
compulsory  inspection.  There  is  always  some 
demand  for  it  for  soft  soap  making. 

As  early  as  1802  Hudson  (Eng.  Pat.  2580)  drew 
attention  to  "  soapers'  waste  ashes,"  tanners'  bark, 
bean  and  other  straw,  fern,  furze,  and  broom,  as 
well  as  kelp,  as  sources  of  potash.  J.  C.  Umney 
(this  J.,  1914,  1046)  suggests  co-operation  for  the 
collection  and  incineration  of  many  waste  sea  and 
land  plants,  such  as  furze,  bracken  and  hedge- 
clippings.  He  gives  the  potassium  contents  of 
various  ashes:  bracken  60%,  Boletus  ediilis  50 — 
57%,  Aqarimis  velutipes  78%,  Hypnum  Schroberi 
28 — 30%,  groundsel  43-5%,  broom  33%,  and 
Euphorbia  atnygdaloides  39%.  A  conference  has 
recently  been  held  in  Edinburgh  under  the  auspices 
of  the  I3oard  of  Agricidture  on  this  subject  and  a 
Committee  appointed  to  take  up  the  matter.  The 
annual  consumption  in  Scotland  is  given  as  about 
25,000  tons  of  10 — 15%  potash  and  500  tons  of 
high  grade  salts  40—50%  (Ch.  Tr.  Jnl.,  Dec.  12th, 
1914).  Quaintenne  (this  J.,  1905,  1302)  states 
that  mangrove  trees  growing  in  fresh  water 
marshes  are  rich  in  potash  salts.  There  are  many 
noxious  weeds  and  inconvenient  growths  all  over 
the  world,  the  ash  of  which  might  be  examined  for 
potash,  such  as  the  prickly  pear  in  Australia,  the 
sudd  of  the  Nile,  the  reeds  and  rushes,  bracken,  and 
brushwood. 

In  the  Caucasus  there  are  24  factories  producing 
potash  from  the  stems  of  sunflowers.  In  1907, 
14,500  tons  was  produced. 

Saltpetre. 

In  the  Agricultural  Ledger  for  1905  (pp.  17 — 
48,  this  J.,  1905,  1170)  Dr.  D.  Hooper  discusses 
nitrification  with  special  reference  to  conditions 
obtaining  in  India.  He  also  gives  an  account  of 
the  districts  where  nitrous  earths  occur  and  where 
the  salt  is  manufactured,  describes  process  of 
manufacture,  and  gives  analysis  of  crude  and  pure 
salts  and  by-products.  J.  W.  Leather  has  also 
reported  to  the  Government  of  India  on  this 
subject.  The  supply  of  saltpetre  from  India  is 
increasing  (March,  1915),  and  the  production  may 
assume  much  larger  proportions.  There  are 
numerous  caves  in  India  and  other  countries  where 
it  has  accumulated,  and  the  formation  of  nitrates 
in  the  soil  is  continuous.  A  process  has  been 
perfected  recently  in  India  for  avoiding  waste. 
The  plant  for  a  daily  production  of  2400  lb.  costs 
only  £200,  and  a  product  of  94  "o  purity  is  secured. 
Potassium  nitrate  invariably  accompanies  the 
sodium  compound  in  the  deposits  of  Chile,  3 — 5  % 
of  the  former  to  about  25 — 50  "„  of  the  latter.  At 
Tacunga  in  Peru,  and  at  Coehabamba  in  Bolivia, 
deposits  of  saltpetre  of  some  importance  have  been 
met  with  (T.  H.  Norton,  U.S.  Dept.  of  Comm.  and 
Labour.     Special  Agent's  Series,  No.  52). 
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Potash  laT^cs  and  deposits. 

The  Board  of  Trade  Journal  of  Dec.  12th,  1907 
(this  J.,  1907,  1278),  stated  that  large  tracts  of 
ground  between  Torrelavega  and  Cabezon  de  la 
Sal  (near  Santander  in  Spain)  had  been  taken  up 
by  a  Belgian  firm  of  alkaU  manufacturers.  Borings 
proved  the  presence  of  sodium  and  potassium  salts 
in  quantity,  which  were  to  be  treated  locally. 

A  salt  field  in  the  bed  of  a  Miocene  lake  has 
recently  been  found  at  Cardona,  on  the  borders  of 
Barcelona  and  Lerida.  The  Stassfurt  Syndicate, 
which  had  already  bought  up  all  the  Eiu'opean  and 
other  deposits  on  which  it  could  lay  its  hands,  tried 
to  acquire  this  field,  and  the  American  Agricultural 
Chemical  Co.  also  made  offers  for  it.  The  Spanish 
Government,  reahsing  the  importance  of  the 
question,  nominated  a  commission  of  the  Geo- 
logical Institute  of  Spain  to  examine  the  deposit, 
and  armed  with  theu'  favourable  report,  has  sub- 
mitted to  Parliament  a  measure  to  regulate  the 
exploitation  of  these  deposits  (Bull.  Instit.  Agri- 
culture, Rome,  Jan,  1915).  At  a  meeting  of  the 
German  Geological  Societv  of  BerUn  (Zent.  f.  d. 
Kunstdunger-Iudustrie.  X'lX.  338)  Prof.  Schmidt 
stated  that  the  deposits  occurred  in  the  tertiary 
deposits  of  tlie  Ebro  basin.  They  were  260  ft. 
thick,  and  contained  70  ft.  of  carnaUite  with  20  °o 
of  KCl  and  33  ft.  of  sylvine  with  95  "o  KCl.  In 
origin  they  resembled  those  of  Alsace,  being 
secondary  formations  derived  from  more  ancient 
saline  deposits  of  the  Triassic  age.  Concessions 
have  been  applied  for  in  regard  to  several  thousand 
acres  in  extent,  not  only  in  the  province  of  Barce- 
lona, but  in  those  of  Gerona,  Lerida,  and  Huesca. 

Searles  Lake  is  the  most  promising  potash  bed 
yet  discovered  in  the  United  States.  It  is  in  the 
north  of  San  Bernardino  Co.,  Cal.,  and  for  some 
twelve  miles  the  lake  bottom,  as  shown  by  borings, 
consists  of  a  mass  of  salts  about  70  ft.  thick. 
These  salts  consist  of  sodium  chloride,  sulphate, 
carbonate,  bicarbonate,  and  biljorate,  with  some 
potassium  chloride,  and  are  coarsely  crystalline 
and  honeycombed,  the  spaces  being  filled  mth 
brine.  For  the  first  23  ft.  the  deposit  is  mainly 
common  salt,  analysis  of  the  brine  below  this  show- 
ing about  4°i  of  potassium  cliloride.  The  plan 
is  to  extract  this  salt  from  the  brine  which  moves 
freely  through  the  salts,  and  an  output  of  5  tons 
a  dav  was  expected  within  three  months  (this  J., 
1914;  919). 

The  Oil.  Paint,  and  Drug  Reporter  (Feb.  8,  1915) 
states  that  over  £300.000  has  been  spent  in  develop- 
ing the  Searles  Lake  deposits,  Init  that  a  con- 
siderable addition  will  have  to  be  made  to  the 
plant  if  potash  is  to  be  produced  in  commercial 
quantities. 

It  should  not  be  forgotten  that  the  Stassfurt 
deposits  extend  well  into  Upper  Alsace  at  Cernay, 
near  Jlulhouse,  and  that  the  French  are  now  close 
to  that  place. 

A  good  account  of  the  Stassfurt  deposits  by  B. 
Leslie  EmsUe,  was  read  before  the  Canadian  Section 
in  1909  (this  J.,  1909,  393). 

Felspar,   mica,   and   leucite. 

The  large  quantity  of  potash  in  these  minerals 
is  responsible  for  the  number  of  attempts  to 
extract  it,  but  it  must  be  remembered  that  for 
every  100  parts  of  mineral,  the  maximum  extrac- 
tion is  not  more  than  15°,',.  leaving  some  85%  of 
by-product,  increased  possibly  to  over  100  "i,  if 
lime  is  used  to  expel  the  potash.  Orthoclase 
felspar  has  always  been  most  in  favour,  though  mica 
(muscovite),  due  to  its  being  a  waste  product  of 
the  china  clay  industry  in  a  fine  state  of  division, 
has  certain  advantages.  Leucite  is  comparativelv 
scarce. 

Lyell  in  his  "  Elements  of  Geology  "  gives  the 
following  content  of  potash  in  this  type  of  mineral 
on  the  authority  of  Delesse.  Klaproth  and  Rose  : — 


Felspar 
Mica    . . 


12% 
10% 


11% 


Leucite 


5-6%  (bUck)  6%  (green)  ■ 


210/ 
7%  (reddish 
9%  (white 
peginatite> 


The  following  are  some  analyses  of  felspar  by- 
Abich  and  Rose : — 


Theory. 

a. 

b. 

c. 

K,0 

16-59 

18-06 
65-35 

13-99 

1-01 

1-34 

17-97 

65-67 

14-02 

1-25 

0-34 

18-57 

65-72 

14-7S 
trace 
0-60 
19-15 
65-52 

XasO  

CaO 

AloOs 

SiO. 

Felspar  is  found  in  the  Mourne  Moiintains  antf 
Wicklow  in  Ireland,  and  in  Aberdeenshire  ii» 
Scotland.  It  is  plentiful  in  Sweden,  in  the  United^ 
States,  and  in  Canada. 

•Spiller  (this  J.,  1882,  128)  states  that  the 
granite  from  the  Duke  of  Argyll's  quarries  in  Mull 
consist  mainly  of  rose-coloured  felspar.  That 
from  the  ;\Iourne  Mountains  is  mostly  white,  and 
large  white  crystals  occur  in  the  vrhite  granite 
from  LanUvery  (Cornwall).  St.  Barule  (Isle  of  Man), 
Castlean  (Penzance)  and  Lundy  Island.  Rubislaw 
and  Cove  (Alierdeen)  produce  almost  pure  felspar 
containing  V<i°/o  potash. 

Muscovite  (mica)  contains  11-8%,  and  Haugh- 
tonite  from  Cove  (Aberdeen)  8-81%.  As  above 
mentioned,  mica  is  a  waste,  requires  no  crushing,, 
and  needs  outlets. 

Felspar  in  a  state  of  minute  division  makes  water 
alkahne  at  220'  C.  Potassium  tetrasiUcate  is 
probably  dissolved  out  leaving  aluminium  di- 
sihcate.      (Forchammer.  Pogg.,  35,  353.) 

Berthier  states  (Gmelin,  III.,  442)  that  equal 
weights  of  felspar  and  white  marble  fused  in  » 
charcoal  crucible  in  a  blast  furnace  jdeld  trans- 
parent glass  which  is  readily  dissolved  by  acids 
and  contains  5-9  parts  of  potash  to  64-1  of  silica. 

Fuchs  (J6.)  states  that  if  powdered  felspar  is 
gently  ignited  with  lime  and  digested  A\-ith  water,, 
or  if  ignited  powdered  felspar  is  boiled  with  Tnilk 
of  Ume,  it  gives  up  potash  to  the  water,  the  lime 
taking  its  place. 

Felspar  is  used  both  as  a  glaze  and  glass-forming 
ingredient  in  porcelain.  "  Cornish  Stone  "  is  a. 
granite  in  %\hich  felspar  has  been  partially  de- 
composed, but  which  retains  enough  "alkaH; 
silicate  to  render  the  mass  fusible.  It  is  quarried 
at  St.  Stephen's  in  Cornwall. 

In  Sweden  felspar  occurs  in  masses  of  salmon- 
red  colour,  becoming  white  when  calcined.  Pegma- 
tite is  of  the  same  class  but  in  a  more  advanced 
state  of  decomposition  ;  it  retains  no  nuca  and 
a  very  little  quartz.  All  these  are  very  hard  and 
are  ground  in  nulls  of  special  construction. 

In  view  of  the  many  processes  of  potash  extrac- 
tion which  involve  the  use  of  Ume,  it  is  weU  to 
glance  at  the  composition  of  some  pottery  materials.^ 
The  average  proportion  of  fusible  and  infusible 
materials  is  shown  in  the  following  table  : — 


English  China     Porcelain 
(Worcester).  '       (glaze). 


Sdvres 
(body). 


SiO, 

AljO,  . . . . 
FejOj    ... 

CaO 

MgO    

NajO  .... 

KjO 

Ca3(PO.)j 


38-88 
21-48 

10-06 

2-14 

214 

26-44 


67-5 
14-5 
2-5 
10-0 
1-0 
0-5 
4-0 


68-00 
34-00 

4-5 
0-5 
0-5 
3-0 
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Lucca  (K'lla  Robbia's  ttrra  cotta  contained 
22-4%  of  liuu'.  ("lays  rarely  contain  more  tiian 
0-5"n  of  linio.  but  they  contain  from  2";,  to  3r>"o 
of  alkalis.  Clay  is  a  hydrous  hody  and  when 
once  deprived  of  its  \vat<'r  can  never  again  become 
plastic.  Its  fusibility  is  greater  or  less  as  its 
composition  appi-oaches  or  recedes  from  that  of 
felspar.  Clay  containing  lime  is  unsuitable  for 
the  rnamifacture  of  battery  cells. 

The  best  monograph  on  this  subject  is  "  Potash 
from  the  Natural  .Sili<ates,"  a  paper  read  before 
the  nth  International  Congress  of  Applied  Chem- 
istry by  Messrs.  A.  S.  Cushman  and  (i.  \V.  Cogge- 
sbail.  and  published  in  the  "  Journal  of  Industrial 
and  Kngineering  Chemistry,"  I!U"J,  4,  Slil.  This 
is  a  summary  of  all  the  work  the  authors  could 
discover,  and  is  divided  into:  (1)  .Vdaptation  of 
natural  ageiuies,  ('J)  wet  {iroce.sses  of  a  chemical 
nature.  (3)  dry  processes  in  which  potash  salts 
are  volatilised,  (I)  dry  processes  in  which  potash 
is  separated  as  such  or  as  carbonate,  ('>)  dry  pro- 
cesses producing  the  <ldoride,  ((>)  dry  processes 
producing  sulphates.  (7)  resume  oi  their  own  large 
scale  experiments,  (S)  conclusions. 

The  main  pait  of  their  paper  deals  \\'ith  the 
authors'  process  for  treating  felspar  for  agricul- 
tural purposes  {Cushman,  I'.S.  I'at.  087,436  ;  this 
J.,  lUU,  -188)  and  Coggeshall  (U.S.  I'at.  987,544). 
Cushuian's  process  consists  in  powdering  100  parts 
of  felspar  with  20  parts  of  lime  and  JO — 20  parts 
of  salt.  The  powdered  mixture  is  fed  on  to  the 
top  of  a  revolving  driun  of  about  3  feet  diameter 
in  a  layer  about  1 J  inches  deep.  Strong  calcium 
chloride  solution  is  sprinkled  on  this  and  forms 
calcium  oxychloride,  producing  "  clumps  "  in  the 
powder.  These  are  separated  and  the  residue 
treated  with  calcium  chloride  again.  The 
"  clumps  "  are  fed  into  a  rotary  kiln  of  the  cement 
type  and  treated  by  a  blast  of  air  and  powdered 
coal  to  a  temperature  short  of  that  which  would 
volatilise  the  potassium  chloride.  The  product  is 
ground  and  used  as  a  fertiliser.  It  contains  G°'„ 
of  potash.  It  will  be  observed  that  this  process 
evades  the  extraction  of  the  potash  and  the 
utilisation  of  the  residual  clay. 

In  a  paper  read  before  a  recent  meeting  of  the 
American  Institute  of  Chemical  Engineers  (see  this 
J.,  191."),  p.  79)  Messrs.  Cushman  and  Cogges- 
hall give  further  particulars  of  their  process 
and  claim  that  the  salts  obtained  therefrom  are  at 
least  as  good  as  crude  Stassfurt  salts.  They  also 
furnish  an  estimate  of  working  costs,  which  shows 
a  profit  without  taking  into  account  the  residue. 
This,  owing  to  the  volatilisation  of  ferric  chloride, 
is  free  from  iron  and  pure  white  in  colour,  and 
ought  to  find  an  outlet  in  the  manufacture  of 
pottery,  glazes,  and  high-class  cement. 

Rho'din  (this  J.,  1901.  439)  mixes  40  parts  of 
slaked  lime,  40  parts  of  salt,  and  100  parts  of 
powdered  felspar  and  sviljmits  it  to  a  temperature 
of  900' C.  when  80— 90"o  of  the  potash  is  con- 
verted into  pota-s-siuin  chloride.  At  this  tempera- 
ture, little  change  is  made  in  the  appearance  of 
the  felspar  :  the  lime  scarcely  acts  on  it  and  the 
salt  is  hardly  evaporated  at  all.  The  residue  is 
used  for  glass  making,  requiring  addition  of  soda 
and  silica.  Given  a  careful  control  of  tlie  furnaces, 
the  above  proportions  give  the  best  results. 

Herstein  (J.  Ind.  Eng.  Chem..  1911,  3,  426) 
proposes  to  heat  finely  powdered  felspar  with 
calcium  chloride  and  some  limestone,  forming 
potassium  chloride,  and  a  residue  available  for  the 
manufacture  of  cement. 

A  recent  German  Patent  (Chem.  Fabr.  Rhenania, 
this  J.,  1912,  1170)  proposes  to  tre^t  phonolite 
with  basic  calcium  nitrate  and  boil  in  alkaline 
solution  under  pressure  (4 — 10  atmospheres) 
during  10 — 20  hours.  It  is  stated  that  1  ton  gi\-es 
180  kilos  of  saltpetre.  There  are  many  other  lime 
processes,  but  the  above  will  suffice  as  examples. 


As  an  example  of  processes  in  which  fluorine 
takes  part  may  be  cited  Ward  and  Wynant's  process 
(Kng.  Pat.  ;ilS.5  of  1857,  this  ,T.,  1914,  1007). 
Finely  ground  felspar  is  mixed  with  finely-ground 
fluorspar  equivalent  to  the  alkali  in  the  felspar. 
Chalk  and  lime  are  mixed  with  this  so  that  2  parts 
of  lime  are  present  for  one  of  silica,  and  1  i  parts 
to  1  of  alununa  and  10  "„  excess.  The  mixture  is 
heated  to  a  yellowish-red  heat  for  a  few  hours, 
and  the  porous  frit  so  obtained  is  leached  with 
boiling  water.  This  is  said  to  extract  90%  of  the 
potash  originally  present.  Cushman  and  Uubbard 
in  criticising  Cushman's  and  Swavze's  processes 
(this  J..  1907,  ti08,  1008,  and  1908,  500)  state 
that  this  class  of  process  cannot  be  a  commercial 
success  since  the  fluorine  cannot  be  recovered 
owing  to  the  excess  of  the  lime  necessary. 

.Vnother  type  of  process  extracted  alum  from 
felspar,  liut  these  were  all  early  processes,  when 
potash  alum  held  the  field. 

In   many   of   the    fusion   processes,    so   high   a, 

temperature  was  employed  that  potiish  was  volati- 

,   lised.     Cameron    (this   j.,    1913,   97G)   .states   thai 

when  felspar  is  used  as  a  cement  material,  potask 

:   is  found  in  the  flue-dust. 

In  discussion  on  another  paper,  C.  L.  Parsons 
states  (this  J.,  1912,  332)  that  cement  kiln  dust 
contains  35  "o  of  alkalis  of  which  one-half  is  potash. 
Tliis  is  worth  examining,  A  sample  of  flue  dust 
from  an  iron  works  in  the  Midlands  was  found  by 
the  Government  Laboratory  to  contain  nearly 
0%  of  KjO,  about  one-third  of  whicli  w-as  directly 
soluble  in  water.  Such  a  dust  might  be  used  locally 
as  a  manure.     (J.  Bd.  of  Agric,  1915,  1043.) 

A.  H.  Cowles  (J.  Ind.  Eng.  Chem.,  1913,  331) 
grinds  rock  phosphate  with  felspar  in  the  propor- 
tion of  two  molecules  of  lime  to  each  molecule  ol 
silica,  and  heats  to  a  sintering  temperature  of  about 
1000"  C.  He  leaches  the  resulting  product  with 
sulphuric  acid  or  hydrochloric  acid,  obtaining 
either  potash  alum  or  the  double  cldoride,  phos- 
phoric acid,  and  dicalcium  silicate. 

The  Spar  Cliemical  Co.,  Baltimore,  Md.,  has  done 
some  experimental  work  on  silicate  rocks  at 
Curtis  Bay,  using  Thompson's  process  (U.S.  Pat. 
995,105  of  1911  ;  this  J.,  1911,  955).  The  yield  of 
potash  is  said  to  be  80%  or  90  "o-  For  the  best 
results  the  temperature  must  be  controlled  in  rather 
narrow  limits.  (W.  C.  Phalen,  Min.  Res.  of  U.S.A., 
1913,  Part  II.,  pp.  85—107). 

Another  process  which  is  worth  investigation  is 
to  mix  enough  Redonda  phosphate  with  felspar 
to  replace  the  potash  by  alumina,  and  fuse  with  a 
large  excess  of  salt  at  a  temperature  just  below 
that  at  which  salt  volatilises  and  witli  just  enough 
hme  to  flocculate  the  clay  formed.  The  meltei 
salt  would  probably  contain  tlie  potash  as  phos- 
phate. The  residue  should  be  available  for  porce- 
lain making.  The  bulk  of  the  melted  salt  could 
be  poured  olT  and  used  again  until  enough  potassium 
phosphate  accumulated  in  it.  I'ine  division  of 
the  materials  is  essential. 

A  possible  process  (Newton,  Eng.  Pats.  1211  and 
2421  of  1854)  is  to  mix  ground  felspar  with  lime 
and  soda,  heap  it  on  a  hard  floor,  and  keep  it 
wetted  and  exposed  to  the  air  for  a  month.  The 
drainage  will  be  rich  in  pota.sh. 

Richardson  (J.  Ind.  Eng.  Chem.,  191 1, 3, 880)  says 
that  all  the  processes  to  deal  with  felspar  such  as 
fusion  with  salt  or  salt  and  lime,  or  electrolysis, 
give  no  promise  of  profitable  working.  The  only 
hope  lies  in  the  soluble  sources  of  supply. 

In  regard  to  direct  use  in  agriculture,  althougk 
felspar  disintegrates  better  on  weathering,  m.ica 
gives  better  results  in  pot  cultures  and  yields  up 
potash  (this  J.,  1912,  1088).  Plants  can  avaA 
themselves  of  about  17%  of  the  potash  in  mica., 
25  %  of  that  in  nepheline,  but  less  than  5  %  from 
orthoclase   (this  J.,   1909,   722). 
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Phonolite  meal  (a  mixture  of  "  sanidine  "  and 
nepheline)  has  been  suggested  (this  J.,  1910,  581) 
as  a  fertiliser.  It  contains  9  %  o£  potash  of  which 
3%  is  soluble  in  hydrochloric  acid.  Varying 
opinions  as  to  its  value  are  expressed. 

Bulletin  53  (1913),  U.S.  Bureau  of  Mines,  contains 
an  exhaustive  report  on  the  mining  and  treatment 
of  felspar  and  kaolin  by  A.  S.  Watts. 

Alum. 

Potash-alum  is  found  in  the  Silurian  alum- 
schists  of  Sweden,  Norway,  and  Scotland,  the  coal 
formations  (Hurlet  and  Campsie)  in  Scotland,  and 
the  lias  near  Whitby.  All  the  available  deposits  are 
worked  out. 

Alunite. 

Alunite,  a  hydrated  basic  aluminium  potassium 
sulphate,  KAl3(S04)2(OH)s,  is  found  in  Europe 
in  the  Lipari  Islands,  Auvergne,  and  the  Island  of 
Milo.  When  pure  it  contains  11%  of  potash. 
On  powdering  and  ignition  most  of  the  potassium 
sulphate  leaches  out,  leaving  aliunina  behind. 
Seven  miles  S.W.  of  Mary's  Vale,  Utah,  it  occurs 
in  a  large  banded  vein,  cutting  the  volcanic  rock  at 
steep  inclination.  The  solid  alunite  is  from  6  to 
20  feet  thick,  and  contains  from  9-7%  to  10-5% 
of  potash.  Assuming  an  average  width  of  10  feet 
in  the  principal  vein  for  a  length  of  3,500  feet,  this 
gives  a  surface  area  of  proved  outcrop  of  35,000 
sq.  ft. 

Calculating  this  alunite  at  175  lb.  per  cub.  ft., 
there  would  be  approximately  300,000  short  tons 
of  the  rock,  or  30,000  tons  of  potash  for  each 
100  feet  in  depth.      (U.S.  Gcol.  Survey,  Bull.  511.) 

A  deposit  of  it.  called  locally  '"  Galafatite,"  has 
been  discovered  near  Benahabux,  6  miles  from 
Almeria,  Spain  (this  J.,  1911,  282).  Concessions 
have  been  granted  over  2470  acres,  and  it  was 
reported  that  the  mineral  would  be  placed  on  the 
market  at  once.  Ignited  alunite  makes  a  good 
fertiliser. 

Lencitc. 

Leucite  occurs  imbedded  in  volcanic  rocks.  No 
deposits  in  Great  Britain  are  recorded.  It  is 
abundant  in  the  lavas  of  ^■esuvius,  the  tufas  near 
Rome,  and  the  "  peperino  "  of  Albano.  The 
Leucite  Hill,  Wyoming,  contains  more  potash 
than  any  other  igneous  rock.  Eight  analyses  of 
f'  Wyomiingite  "  and  "  Orentite  "  from  this  region 
show  an  average  potash  content  of  11  %.  An 
available  supply  of  197,000,000  tons  of  potash  from 
this  source  is  estimated.  (U.S.  Geol.  Survev,  Bull. 
521.)  Its  composition  is  AljOj,3SiO J, -fKjO,SiO J. 
It  is  soluble  in  hydrochloric  acid  without  gelatin- 
ising. 

Tfaste  liquors  of  cellulose  pulp  mills. 

Seidel  (this  J.,  1898,  178)  thus  describes  the 
constitution  of  waste  liquors  from  the  sulphite 
pulp  process  :  liquor  of  Silesian  Mill  working  the 
Kitter-Kcllner  process  :  sp.  gr.  1050  ;  total  soUd 
residue  (drv  at  100°  C.)  12013  grms.  per  100  c.c, 
i.e.,  11-44%  containing  9-54%  total  sulphur,  93% 
of  which  exists  as  organic  compound.  Potash 
amounted  to  1  grm.  in  52  litres. 

J.  F.  Briggs  states  that  the  soda  lyes  used  in 
the  boiling  of  esparto  are  all  evaporated  and 
incinerated  for  the  recovery  of  85 — 90%  of  the 
original  soda.  These  lyes  contain  only  traces  of 
potash  as  the  ash  constituents  of  the  plant  are 
practically  resistant  to  the  comparatively  mild 
digestion.  The  potash  accumulated  after  in- 
definite re-utilisation  of  the  soda  never  exceeds 
1 — 2%  of  the  total  alkali.  If  this  lye  were  fused 
with  felspar,  there  would  stUl  be  the  problem  of 
separating  the  potassium  silicate  from  the  large 
excess  of  sodium  silicate.  Thus  no  potash  is  to 
be  expected  It  Dm  cellulose  liquors. 


Sugar  residues. 

A  great  deal  of  potash  has  been  recovered  from 
beetroot  residues,  but  this  cannot  be  regarded  as 
a  source  of  potash  for  general  use,  as  no  continjaous 
crops  of  beetroot  can  be  grown  unless  the  potash 
goes  back  to  tlie  soil.  In  a  review  of  the  results  of 
1890  (this  J.,  1891,  282)  a  serious  reduction  in  the 
French  production  is  mentioned,  and  24,000,000 
kilos,  of  potash  are  said  to  have  been  refined  during 
the  year. 

Potash  was  recovered  at  one  time  from  syrups 
Ijy  the  Duncan  and  Newlands  process  (this  J., 
1S83,  319).  When  as  much  sugar  as  possible  had 
been  crystallised  out,  aluminium  sulphate  and 
sulphuric  acid  were  added  and  the  alum  so  pro- 
duced crystallised  out.  I\lr.  W.  B.  Clark  of 
Greenock  states  that,  so  far  as  he  knows,  that 
process  is  no  longer  worked  in  any  refinery.  No 
potash  is  being  recovered  in  any  of  the  Greenock 
refineries.  The  molasses  containing  the  raw 
sugars  are  worked  away  in  the  form  of  yellow 
sugars  and  golden  syrups.  Unless  the  molasses 
were  separated  and  afterwards  fermented  and  the 
residues  ignited  no  potash  could  be  expected  from 
this  source.  ]\Ioreover,  says  Mr.  Robt.  R.  Lyle, 
an  exhausted  residual  molasses,  which  is  periodic- 
ally turned  out,  goes  out  of  the  town  to  the 
distillers  or  for  cattle  feeding  and  its  quantity  is 
small.  At  the  present  time  the  refineries  are 
obtaining  their  raw  products  from  cane  sources 
and  it  is  generally  accepted  that  the  potash  content 
of  the  residual  molasses  therefrom  is  lower  than 
in  a  molasses  from  beet.  Practically  there  is  now 
no  potash  available  from  this  source. 

Potash  from  wool  scouring. 

At  Field  Head  JUlls,  Bradford,  the  greasy  raw 
wool,  containing  40 — 50%  of  grease  and  dirt  and 
about  4%  of  potash,  is  washed  in  two  series  of 
bowls,  consisting  of  four  bowls  each.  It  is  then 
carded  and  goes  through  two  bowls  of  soap  solution 
to  remove  oil  and  dirt.  The  suds  from  the  wash- 
bowls are  treated  by  the  Smith-Leach  process,  in 
which  pure  wool-grease  is  extracted  centrifugaUy, 
the  water  evaporated,  condensed  and  used  again. 
The  potash  is  also  recovered  and  used  again  for 
scouring  (Ibis  J..  1903,  851—852). 

Bott  (this  J.,  1883,  123)  states  that  1000  lb.  of 
wool  yields  90  lb.  of  jiotassium  carbonate  and 
5 — 6  lb.  of  other  potassium  salts.  The  quantity 
of  wool  washed  in  a  certain  district  in  France 
amounted  at  one  time  to  30,000.000  kilos,  a  year. 
This  would  give  1,200,000  kilos,  of  potassium 
carbonate  worth  fS5,000.  In  1890  the  lYench 
production  had  dropped  to  4,000,000  kilos. 

Prof.  Gardner,  of  the  Technical  College,  Bradford, 
writes  that  as  nearly  as  he  can  ascertain,  the 
annu.al  production  of  wool  grease  in  Bradford  is 
about  5500  tons.  On  the  average  100  lb.  of  raw 
wool  yields  IS — 20  lb.  of  grease  and  the  amount 
of  potash  naturally  accompanying  this  is  5 — 6  lb. 
Successful  potash  recoverj'  plants  were  in  operation 
until  about  ten  years  ago.  Owing  to  trade 
conditions,  however,  the  process  is  no  longer 
profitable.  The  wool  now  scoured  in  Bradford  is 
practically  all  blends  of  sheared,  skin  and  slipe 
wool,  and  it  is  found  impossible,  even  by  a  reverse 
flow  process,  to  obtain  the  potassium  salts  in  more 
than  4%  solution.  In  France,  says  Prof.  Gardner, 
the  wool  treated  is  nearly  all  greasy  "  B.A." 
wool  which  gives  about  13%  solution,  and  the 
difference  in  cost  of  evaporation  of  the  two  solutions 
is  sufficient  to  make  the  process  practicable  in  one 
case  and  not  in  the  other. 

In  conclusion,  the  "Reports  of  the  Juries," 
International  Exhibition  of  1862,  contain  under 
Class  II.,  Section  A.,  pp.  41-57,  a  most  interesting 
monograph  on  "Potassium  Compounds,"  by  the 
late  A.  W.  von  Hofmann,  F.R.S.,  who  acted  as 
Reporter  to  the  Section. 
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Discussion. 

Mr.  .Alex.  K.  Titkrii  said  that.  iint\vithstan<lin<r 
the  \viili>  (listrilivition  of  pranit<>.  on  the  wealhcrins 
of  wliieh  the  formation  of  eliina  elay  (h-pemied, 
f-hiiia  elay  was  of  less  freiiuent  oriurreiiec  tliaii 
iniuht  be  expected.  lie  liad  found  thatr  linely 
divided  felspar  obtained  from  sneh  weathered 
jjranito  gave  a  distinctly  alkaline  re.actioii  on 
simply  aeitatinu  it  with  wat^n-,  and  that  when 
carbon  dioxide  was  passed  into  the  water,  the 
extraction  of  potash  was  much  increased,  and 
potas.sium  carbonate  seemed  to  be  continuously 
formed  over  a  considerable  period.  The  same 
result  was  obtained  with  powdered  ndca  and  other 
alkali-bearing  minerals  foinid  in  such  weathered 
granite.  On  repeating  these  test«  with  powilered 
orthodase,  containing  some  12%  of  jjotash  but 
which  did  not  appear  to  have  been  weathered  at 
all,  a  total  extraction  of  only  some  0-4°,',  of  alkali 
could  be  obtained  with  water  and  e\en  with 
strong  acids  with  or  without  digestion  under  press- 
ure, etc.  It  therefore  .seemed  to  follow  that 
although  some  wet  processes  might  be  successfully 
adopted  for  the  extraction  of.  potash  contained  in 
such  minerals,  regard  must  be  had  to  their  physical 
condition,  and  it  would  appear  that  the  fritting 
proces.ses  described  by  Mr.  Cresswell  would  be 
likely  to  give  the  best  results. 

Dr.  B.  S.  MoituELL  said  that  farmers  were 
not  utilising  tlie  potash  obtained  from  wood 
ashes,  and  that  valuable  source  of  supply  was  un- 
fortunately not  fully  appreciated  by  them.  It 
seemed  probable  that  as  kainit  was  dear  its  use 
this  year  might  be  foregone.  It  had  been  stated 
(University  Coll.  of  N.  Wales,  Hangor,  Dept.  of 
Agric.)  that  the  application  of  common  salt  to  the 
soil  would  increase  the  proportion  of  potash  avail- 
able bv  acting  on  unavailable  supplies. 

5Ir.  t.  R.  0'Sh.\uuhxe.ssy,  in  reply  to  a  question, 
.said  that  no  potash  could  be  expected  from  sewage. 
The  percentage  was  very  small  and  the  dilution 
very  great. 

Mr.  Cresswell,  in  reply  to  a  question  from  the 
Chairman,  .said  that  Rhodin  and  Cushman  and 
<  'oggeshall  had  given  some  estimate  of  cost.  Most 
of  the  sources  mentioned  woidd  be  dearer  than 
Stassfurt  salts  ;  how  much  dearer  would  depend 
on  local  circumstances. 


Canadian  Section. 


Meeting  held  at  Toronto,  on  Friday,  26th  February, 
1915. 


PROF.  ,1.  W'.\TSON  B.\1N  IN'  THE  CHAIR. 


A     QUALITATIVE     REACTION     FOR      THE 
DETECTION    OF   NITRATES. 

BY   ALFRED   TINGLE. 

The  author  has  frequently  felt  the  need  of  a 
readily  applied  reaction  for  nitrates  which  would 
serve  as  a  substitute  for,  or  check  upon,  the  well- 
known  "  black-ring  "  and  "  red  fume  "  tests. 
It  sometimes  happens  that  one  or  both  of  these  is 
inapplicable  to  the  substance  under  examination. 

For  in.stance,  a  meat  preservative  containing 
much  sodium  hydrogen  sulpliite  and  a  small 
amount  of  potassium  nitrate  might  well  fail  to  give 
"  red  fumes  "  with  sulphuric  acid  and  copper  ; 
yet    a    cautious    analyst    would    hesitate    before 


asserting  the  presence  of  nitrat<3  on  the  evidence 
of  the  '■  black-ring  "  test  alone,  and  tests  of  the 
order  of  delicacy  of  the  diphenylamine  reaction 
are,  for  many  ])urpo.ses,  too  sensitive.  An  over- 
sensitive reaction  may  misliad  the  analyst;  when 
such  an  one  is  used  it  bir.iiins  impossible  to 
distinguish  between  a  slight  cunliuuination  and  a 
deliberate    .admixlurc. 

Tests  involving  the  re<Iuction  of  nitrates  to 
ammonia  are  ncH-essarily  slow,  anil  are  not  easy  of 
qualitative  application  when  ammonium  salts  are 
present. 

The  author  required  a  test  for  nitrates  which 
should  be  of  the  same  order  of  delicacy  as  the 
"  black-ring  "  test,  easy  and  quick  in  manipulation, 
and  of  very  general  fvpplicability.  Such  a  test 
was  suggest<>d  by  the  well-known  action  of  sul- 
phonated  salicylic  acid  on  nitrates,  used  in  the 
quantitative  detiu-mination  of  total  nitrogen  in 
fertilisers  containing  nitrates.  Nitrosalicylic  acids 
are  produced  when  salicylic  acid  is  dissolved  -in 
sulphuric  acid  and  the  mixture  is  heated  with 
a  nitrate.  These,  like  the  nitrophenols,  are 
pale-coloured,  but  give  intensely  yellow  (or  red- 
yellow)  salts  on  the  addition  of  an  alkali.  It  is 
on  the  foregoing  reactions  that  the  present  test  ia 
based. 

Method  of  manipidalion. — Two  grms.  of  salicylic 
acid  is  dis.solved  in  30  c.c.  of  sulphuric  acid 
(sp.  gr.  1-84).  The  test  is  applied  as  follows: — 
If  the  substance  to  be  tested  is  a  solid,  it  is  cau- 
tiously heated  in  a  test  tube  with  a  slight  excess 
of  the  reagent.  A  drop  of  the  resulting  liquid 
is  withdrawn  on  to  a  cold  white  porcelain  slab  and 
two  or  more  drops  of  concentrated  potassium 
hydroxide  solution  are  added — eno|jgh  to  make  the 
drop  alkaline.  The  development  of  a  yellow  or 
orange  colour  indicates  the  presence  of  nitrate. 
If  the  substance  to  be  tested  is  in  solution,  two 
or  three  drops  are  placed  in  an  evaporating  dish, 
casserole,  or  porcelain  crucible,  two  or  three  drops 
of  the  reagent  are  added  and  the  mixture  is 
warmed  cautiously  over  a  Bunsen  flame  till  acid 
fumes  are  evolved.  When  cool,  a  slight  excess  of 
potassium  hydroxide  is  added,  as  directed  above. 
A  distinct  yellow  colour  is  given  by  one  drop  of  a 
0-1%  .solution  of  potassium  nitrate. 

Strong  aqueous  ammonia  may  be  substituted 
for  potassium  hydroxide  solution,  but  the  yellow 
colour  produced  is  more  fugitive. 

The  presence  of  halides  does  not  interfere  with 
this  test. 

The  author  wishes  to  express  his  indebtedness 
to  Professor  J.  Bishop  Tingle  for  kindly  sub- 
mitting this  reaction  to  the  test  of  use  by  students. 
Report  of  the  result  of  these  trials  is  so  favourable 
as  to  make  it  seem  worth  while  to  publish  this  note. 


Liverpool  Section. 


Meeting   held  at    The    University,   on   Wednesday, 
February  nth,  1015. 


MR.  FRANK  TATE  IN  THE  CHAIB. 


THE    CONSTITUTION    OF    ORGANIC 

COMPOUNDS     IN     RELATION     TO     THEIR 

ABSORPTION    OF    LIGHT. 

BY   PROF.    E.    C.    C.    BALY,    F.R.S. 

There  have  been  published  during  the  last  few 
years  a  number  of  papers  which  deal  with  the 
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absorption  spectra  of  organic  compounds  and 
which  attempt  to  determine  the  constitution  of 
these  compounds  from  the  shape  of  the  absorption 
curve.  All  such  attempts  are  based  on  the 
primary  assumption  that  there  exists  a  definite 
correlation  between  the  constitution  of  a  com- 
pound and  the  power  which  it  exerts  of  absorl^ing 
light.  All  these  light  observations  have  dealt 
with  the  ultra-violet  and  visible  regions  of  the 
spectrum,  no  reference  whatever  having  been  made 
to  the  absorption  of  light  in  the  infra-red  region. 
This  is  somewliat  siu'prising,  for  many  compounds 
have  been  investigated  as  to  their  power  of  absorb- 
ing infra-red  light,  and  it  also  must  be  remem- 
bered that  this  spectral  region  is  very  extensive, 
being  about  500  times  as  long  as  the  ultra-\'iolet 
and  visiVjle  regions  combined.  It  would  seem 
obvious  that  there  must  be  an  intimate  connection 
between  all  the  absorption  bands  exerted  by  a 
compound,  in  whatever  region  of  the  spectrum 
they  may  occur,  and  yet,  in  spite  of  this,  all  the 
attempts  that  liave  been  made  to  correlate  light 
absorption  and  structure  have  been  based  on 
observations  made  in  the  ultra-violet  and  visible 
regions. 

One  of  the  oldest  theories  which  attempts  to 
correlate  absorption  and  structure  is  that  known 
as  the  quinonoid  theory.  From  a  general  and 
casual  survey  of  coloured  compounds,  especially 
of  the  dyestuffs,  it  certainly  appears  as  if  the 
quinonoid  theory  were  justified  by  the  facts. 
When,  however,  the  problem  is  investigated  more 
closely,  the  issue  is  not  so  clear  as  might  at  first 
be  thought.  As  long  as  the  physiological  sen- 
sation of  coloiir  is  adopted  as  the  criterion,  the 
difficulties  contiected  with  the  theory  are  not  very 
prominent.  It  is  true  that  liighly  coloured  com- 
pounds, such  as  diacetyl,  CH3COCOCH3,  do  exist 
for  wliich  a  quinonoid  structure  seems  to  be 
inadmissible,  yet  the  main  fact  remauis  that  by 
far  the  greater  majority  of  coloui-ed  compounds 
belong  to  the  aromatic  series,  where  the  quinonoid 
configuration  can  be  made  use  of.  It  is  when  the 
coloured  compounds  themselves  are  scientifically 
investigated  that  the  real  difficulty  of  the  problem 
is  encountered.  Two  substances  may  well  appear 
of  identical  colour  to  the  eye  and  yet  be  entirely 
different  in  their  powers  of  absorbing  light,  and 
hence  it  is  impossible  to  accept  ocular  evidence  in 
this  respect.  Therefore  a  scientific  basis  must  be 
found  to  which  the  light  absorption  can  be  referred, 
and  the  most  obvious  one  is  the  measure  of  the 
amount  of  light  of  different  wave-lengths  wliich 
is  absorbed  by  a  definite  molecular  concentration 
of  the  compound  in  question.  It  is  most  satis- 
factory to  express  all  such  observations  in  terms 
of  a  normal  solution,  and  in  Fig.  1  is  shown  a 
typical  absorption  cui've,  which  represents  the 
amount  of  light  absorbed  by  a  normal  solution 
of  phenol  in  alcohol.  On  the  ordinate  is  placed 
the   molecular  absorptive  power  in  terms  of   the 

molecular   extinctions,    that   is   to  say  log-=5  x^-, 

where  !„  is  the  intensity  of  the  light  incident  on  the 
solution,  I  is  the  intensity  of  the  light  after  it  has 
passed  through  the  solution,  C  is  the  concentration 
expressed  in  terms  of  the  number  of  gram-molecules 
per  litre,  and  d  the  tliickness  of  the  solution  in  cms. 
The  curve  therefore  shows  the  ab.sorptive  power 
exerted  by  1  cm.  of  a  normal  solution  for  light  of 
various  wave-lengths.  As  may  be  seen,  phenol 
shows  an  absorption  band  with  its  centre  at  about 
X=2720  Ajagstroms.  Now  when  the  absorption 
curves  of  many  substances  are  examined,  it  is 
very  often  found,  as  foreshadowed  above,  that  two 
compounds  apparently  identical  in  colour  show 
entu'ely  dift'erent  absorption  curves.  Clearly, 
therefore,  colour  alone  cannot  be  accepted  as  a 
criterion,   and  it  becomes  necessary  to   attribute 


each  absorption  curve  to  a  definite  molecular 
structure  if  it  still  be  desired  to  uphold  the  doctrine- 
of  colour-structure  correlation.  When,  however, 
the  absorption  curves  of  compounds  are  systematic- 
ally investigated,  it  very  soon  becomes  apparent 
that  the  quinonoid  theory  is  by  no  means  as  secure- 
on  its  foundations  as  was  supposed.  Two  diffi- 
culties at  once  make  themselves  apparent.  In. 
the  first  place  it  is  found  that  by  far  the  greater 
number  of  compounds  exhibit  absorption  bands. 
Some  of  these  absorption  bands  lie  in  the  ultra- 
violet and  some  m  the  visible  region.  These  band* 
may.  indeed,  appear  in  any  position  in  the  ultra- 
violet or  visible.  It  may  well  be  asked  at  what 
position  in  the  spectrum  must  an  absorption 
band  lie  in  order  for  it  to  be  accepted  as  evidence 
of  a  ciuinonoid  structure.  In  the  second  place  there 
are  several  highly  coloiu-ed  compounds  for  which 
qviinonoid  structures  seem  to  lie  impossible.  Thus 
nitronaphthalene  is  bright  yellow,  acenaphthylene 
is  red,  and  in  neither  case  is  a  quinonoid  formula 
obvious.  Then  again,  although  0-  and  p-nitro- 
aniline  may  be  given  a  quinonoid  structure,  e.g. , 

/=.  /OH 

HN=<      >=N<; 

\=/  ^O 
the  correspondmg  nitrodimethylanilines  cannot 
have  an  exactly  analogous  quinonoid  constitution. 
The  absorption  curves  of  the  parent  compounds 
and  their  dimethyl  derivatives  are,  however, 
practically  identical,  as  may  be  seen  from  cxirves 
I.  and  II.  on  Fig.  3.  These  and  similar  difficulties 
have  fully  been  recognised  by  Hantzsch,  to  whom 
we  owe  much  for  his  exhaustive  spectroscopic 
examination  of  numerous  organic  compounds. 
Fully  recognising  the  difficulties  in  the  way  of 
the  quinonoid  theory  as  generally  formulated, 
Hantzsch  has  extended  the  theory  and  has  intro- 
duced the  conception  of  "  valency  isomerism." 
The  essential  novelty  about  this  idea  lies  in  the  use 
of  the  secondary  valencies  rather  more  definitely 
than  was  done  previously.  For  instance  Hantzsch 
puts  forward  two  different  formulae  for  p-nitro- 
phenol  : — 


-O— H 


I. 


k 

II. 


the  dotted  lines  showing  the  play  of  forces  due  to 
the  secondary  valencies.  Of  these  he  says  I.  is 
colourless  and  II.  is  coloured,  and  on  this  view 
the  coloured  alkali  salts  would  be  derived  from 
form  II. 

The  quinonoid  theory  receives  some  support 
from  the  discovery  by  Hantzsch  and  Gorke  of  the 
existence  of  highly  coloured  ethers  of  certain  nitro- 
phenols.  These  substances  are  very  reactive  and 
very  unstable,  and  they  pass  over  with  great  ease 
into  the  ordinary  and  well-known  colourless  ethers. 
Hantzsch  and  Gorke*  proved  that  these  highly 
coloured  substances  are  isomeric  with  the  ordinary 
forms  of  the  ethers,  and  they  considered  it  to  be 
in  the  highest  degree  probable  that  they  possess 
a  quinonoid  structure.  They  assumed  that,  in 
the  case  of  p-nitrophenol,  the  highly  coloured 
ether  would  have  the  formula. 


CH3O 


"\n.-/~ 
o^      \= 


=0 


/ 

and  that  this  compound  passes  over  with  great 
readiness  into  the  ordinary  form, 

•  Bcr.,  1900,  »,  1073. 
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It  would  seem,  at  first  sight,  that  this  work 
affonlcd  a  direct  support  to  the  quinonoid  theory, 
and  indeed  it  is  mainly  on  these  results  that 
Hantzseh  has  based  the  whole  of  his  theories  of 
the  structure  of  compounds  in  relation  to  their 
absorption. 

The  problem  l)ecamc  somewhat  more  complex 
when  llantz.sch  discovered  tliat  moiv  than  one 
coloured  salt  can  be  obtained  fn>m  a  single  colour- 
less acid.  Such  examples  are  especially  noteworthy 
in  the  case  of  violuric  acid  and  its  dimethyl  and 
diphenyl  derivatives.  From  these  acids  colourless, 
yellow,  preen,  orange,  red,  violet,  and  blue  salts 
may  be  obtained,  .•xll  of  them  isomeric  and  mono- 
molecular.  *t 

From  the  point  of  view  of  the  quinonoid  theory 
these  differently  coloure<l  salts  ai'e  peculiarly 
interesting,  because  it  does  not  seem  to  be  an 
easy  matter  to  write  a  quinonoid  formula  for 
dimethylvioluric  acid 

/X(cn,).co. 

C0<  >C:XOH 

and  yet  the  acid  is  colourless  and  its  salts  coloured. 
Now  Hantzseh  in  all  his  work  has  started  from 
the  categorical  statement  that  every  appearance 
of  colour  or  change  of  colour  on  salt  formation  is 
due  to  intramolecular  isonierisafion.  Further  he 
says  that  each  isomer  is  characterised  by  a  definite 
type  of  absorption  curve.  According  to  these 
tenets  it  is  necessary  to  devise  a  different  struc- 
tural formula  for  each  of  the  differently  coloured 
isomers.  As  regards  the  violurates  Hantzseh 
begins  by  saying  that  there  are  only  foiu'  definite 
isomeric  modifications,  colourless,  yellow,  red,  atid 
blue  respectively.  The  orange,  green,  and  violet 
salts  he  says  are  mixtures.  He  points  out  that 
the  isomerisation  in  all  probability  is  only  con- 
cerned with  the  oximido  group  and  the  neighboiu'- 
ing  carbonyl  group.  Hantzseh  gives  two  alter- 
native sets  of  formulae,  in  which  M  stands  for  a 
colourless  monovalent  metallic  atom. 
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Apart  fi-om  any  other  question,  it  is  somewhat 
difficult  of  acceptance  that  two  differently  coloured 
modifications  of  the  same  molecule  should  exist, 
in  one  of  which  the  secon<lary  valencies  are  active 
and  in  the  other  they  are  latent.  If  secondary 
valencies  are  playing  a  part,  then  surely  they  must 
be  considered  to  be  of  essential  importance  in  every 
salt. 

Hantzseh  has  made  use  of  structural  formulae 
very  similar  to  the  above  in  explaining  the 
differently  colouretl  derivatives  from  several 
colourless  parent  compounds.  There  is  no  need 
specifically  to  mention  other  instances  beyond 
tnose  given  above,  wliich  are  sufficient  to  illustrate 
the  position  taken  up  by  Hantzseh.  There  is, 
however,  one  other  phenomenon  which  Hantzseh 
has  dealt  ■n'ith,  and  that  is  the  existence  of  more 
than  one  modification  of  the  same  coloured  isomer. 
This  introduces  a  new  complexity  into  the  problem. 
A  good  example  of  this  new  phenomenon  is 
afforded  by  o-tolyl-2.4-dinitroaniline,  which  can 
exist  in  four  modifications,  two  of  which  are  orange 
and  two  vellow.  Hantzseh  calls  the  two  types  of 
isomers  ciiromoisomers,  namely  those  which  differ 

•  HaDtzscb.     Ber.,  1909,  4f,  966. 

t  Haatzsch  and  Robison.    Ber.,  1910,  43,  43. 


in  colour,  and  homochromoisomers,  namely  those 
which  have  the  same  colour.  He  attributes  the 
latter  entirely  to  stereochemical  differences,  but 
in  spite  of  all  endeavour  he  finds  that  the  total 
number  of  isomers  in  several  cases  is  greater 
than  the  structiu-al  theory  can  explain. 

It  will  be  seen  from  the  .above  that  Hantzseh 
has  made  cnusiderable  advances  beyond  the 
older  quinonoid  theory.  He  views  the  quinonoid 
conception  as  one  special  case  of  his  theory. 
It  may,  however,  be  pointetl  out  that  there  is  no 
real  basis  for  any  one  of  his  conclusions.  There  is 
not  one  single  particle  of  scientific  evidence  to 
show  why  any  one  of  his  structural  formulae 
should  exhibit  a  colour  dilTerent  from  any  other. 
The  mere  fact  that  dill'erent  molecular  structures 
can  be  drawn  is  no  explanation  of  the  fact  that 
differently  colouretl  forms  exist.  Then,  agam, 
there  is  the  adiled  difficulty  arising  from  the  fact 
that  there  are  more  coloured  nR)difications  than 
possible  structural  formulae  in  many  cases,  for  it 
must  not  be  forgotten  that  in  the  violurates  three 
differently  coloured  modifications  were  dismissed 
as  being  mixtures  of  other  forms. 

In  these  laboratories  there  have  been  made  a 
number  of  investigations  into  the  absorption 
spectra  of  organic  compounds,  and  the  general 
result  of  these  is  that  the  Hantzseh  theory  is 
entirely  untenable.  In  fact  the  evidence  is  very 
strongly  against  there  being  any  direct  correlation 
between  absorption  and  primary  structure.  Inas- 
much as  such  correlation  is  the  fundamental 
principle  of  the  quinonoid  theory,  so  the  results 
must  also  be  considered  as  antagonistic  t-o  this 
theory.  Apart  from  there  being  no  scientific 
basis  for  such  correlation,  that  is  to  say  there  is 
no  physical  reason  why  a  quinonoid  structure 
should  selectively  absorb  visible  light  more  than 
invisible  light,  many  facts  have  been  noted  which 
are  in  direct  opposition  to  it.  Three  compounds 
have  already  been  quoted  which  are  coloured  and 
yet  without  a  quinonoid  structure,  diaeetyl,  a-  and 
^-nitronaphthalenes,  and  acenaphthylene.  To  these 
may  be  added  azobenzene  and  dimethylamino- 
azobenzene,  both  of  which  are  highly  coloured  and 
yet  no  quinonoid  structure  is  possible  for  either  of 
them.  Then  again  the  two  sets  of  isomers,  the 
nitrobenzylidene-anilines  and  the  benzylidene- 
nitroanilines  form  a  striking  example 

o«. 


When  the  nitro  group  is  svibstituted  in  the  benzene 
residue  (I.)  a  simple  quinonoid  formula  is  possible, 
but  in  the  isomeric  compound  (II.)  this  is  not  the 
case.  The  absorption  spectra  of  all  these  com- 
pounds are  strikingly  similar,  there  being,  however, 
more  marked  absorption  bands  in  the  case  of  the 
compounds  (II.),  that  is  to  say  those  compounds 
wliieh  can  exist  in  the  quinonoid  form  show  less 
marked  absorption  than  those  which  cannot  do  so.* 
It  is  clear,  therefore,  that  the  quinonoid  theory 
entirely  fails  to  explain  the  colour  and  absorption 
of  these  compounds.  Many  other  instances  might 
be  quoted  of  cases  which  are  at  variance  with  the 
quinonoid  theory,  but  sufficient  has  been  said  to 
justify  the  statement  that  this  theory  not  only 
entirely  fails  to  give  a  scientific  explanation  of  the 
selective  absorption  of  light,  but  it  also  is  quite 
inapplicable  in  numbers  of  cases  where  marked 
colour  is  exhibited  and  no  quinonoid  structure  is 
feasible.  Similarly  Uantzsch's  theory  offers  and 
can  offer  no  explanation  of  the  differences  in 
absorptive  power  shown  by  isomeric  compounds. 

*  Baly,   Tuck    and  Miss  Marsdeo.    Cbem.  Soc.  Traos.,  1910, 
t7,  571. 
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It  is  obvious  that  neither  theory  can  be  accepted 
and  that  the  explanation  is  yet  to  be  found  of  the 
origin  of  selective  absorption  in  the  first  place  and 
in  the  second  of  the  existence  of  many  differently 
coloured  forms  of  the  same  compound.  Any 
explanation,  in  order  to  be  accepted,  must  be 
capable  of  satisfying  all  the  chemical  facts  and  all 
the  variations  in  the  absorptive  power  of  com- 
pounds. It  must  also  correlate  tlie  absorption 
throughout  the  whole  spectrum  and  at  the  same 
time  give  a  physical  theory  of  the  mechanism 
of  selective  absorption. 

It  is  a  well  accepted  fact  that  chemical  atoms 
possess  electromagnetic  fields  of  their  own,  and 
one  important  proof  of  the  existence  of  these 
fields  is  to  be  found  in  the  Zeeman  effect,  which  is 
the  resolution  of  spectrum  lines  into  doublets  and 
triplets  when  the  luminescent  atoms  are  brought 
into  an  external  magnetic  field.  These  fields 
must  possess  a  polar  factor,  and  consequently 
when  two  atoms  of  different  elements  exist  in  a 
molecule  there  must  ensue  a  condensing  together 
of  the  force  lines  of  the  respective  fields,  with  the 
escape  of  energy  and  the  estabUshment  of  a 
molecular  force  field.  It  may  readily  be  shown 
how  the  existence  of  these  closed  molecular  fields 
is  capable  of  explaining  all  the  phenomena  of 
chemical  reaction  and  reactivity.  It  is  not 
proposed  in  this  paper  to  deal  with  this  aspect 
of  the  theory,  but  rather  to  show  how  the  theory 
gives  a  reasonable  explanation  of  the  selective 
absorption  such  as  is  shown  by  chemical  com- 
pounds and  also  of  the  existence  of  series  of 
differently  coloured  salts  from  colourless  acids 
or  bases.  The  chemical  side  of  the  theory,  how- 
ever, must  very  briefly  be  referred  to,  in  order  that 
the  application  to  absorption  phenomena  may  be 
understood. 

The  essential  feature  of  the  theory  is  that 
chemical  reactivity  may  be  attributed  entirely 
to  the  force  fields  which  surround  all  molecules. 
When  two  molecules,  the  force  fields  of  which 
differ  in  type,  are  brought  together,  there  will 
at  once  be  formed  an  addition  complex  of  the  two 
owing  to  the  condensing  together  of  the  force 
lines  of  the  two  fields.  Within  this  complex  there 
will  naturally  exist  potential  gradients,  and  if 
these  gradients  be  sufficiently  steep,  one  or  more 
electrons  will  tend  to  pass  over  from  one  atom  to 
the  other  witliin  the  molecules.  If  such  electronic 
transference  takes  place  new  chemical  individuals 
will  be  produced  and  a  specific  chemical  reaction 
will  have  occurred.  If,  however,  the  potential 
gradients  are  not  sufficiently  steep,  the  addition 
complex  first  formed  will  remain  as  such.  Although 
whenever  two  substances  are  mixed  there  will 
always  be  formed  an  addition  complex  between 
the  molecules,  no  chemical  reaction  wUl  take 
place  vmless  the  potential  gradients  within  the 
complex  are  sufficiently  steep  to  cause  the 
electrons  to  move  from  one  atom  to  another.  There 
must  obviously  be  a  complete  gradation  from  the 
condition  when,  owing  to  the  force  fields  of  the 
two  molecules  being  exactly  the  same,  no  mutual 
influence  is  evidenced,  to  the  condition  when  a 
chemical  reaction  occurs. 

On  these  lines  the  reactivity  of  a  molecule  must 
depend  upon  its  external  force  field.  In  the 
formation  of  this  force  field  much  will  depend 
upon  the  force  fields  of  the  atoms  composing  the 
molecule.  If  these  atomic  fields  happen  to  be 
equal  and  opposite  the  resulting  molecular  field 
will  be  entirely  closed  and  such  a  molecule  will 
possess  no  measurable  reactivity  when  in  the  pure 
state.  No  doubt  such  cases  as  the  want  of 
reaction  between  hydrogen  cliloride  and  ammonia, 
when  these  compounds  are  pure  and  dry,  are 
due  to  the  fact  that  their  force  fields  are  entirely 
closed.  On  the  other  hand,  it  may  happen  that, 
after  the  maximum  possible  condensing  together 


of  the  atonuc  force  lines  has  taken  place,  there  is  left 
over  an  uncompensated  residuum.  In  such  cases 
as  these  the  molecule  will  possess  residual  affinity. 

It  follows  from  this  that  the  reactivity  of  any 
molecule  must  be  enhanced  when  its  closed  op 
partially  closed  field  is  opened  or  unlocked.  This 
opening  up  may  be  produced  by  means  either  of  a 
solvent  or  of  light.  If  a  substance,  the  molecules 
of  which  possess  closed  force  fields,  be  dissolved 
in  a  solvent,  the  molecules  of  which  possess  residual 
affinity,  the  free  force  lines  of  the  solvent  molecules 
will  interpenetrate  the  closed  fields  of  the  solute 
so  that  the  latter  are  opened  up  and  capable  of 
reacting  with  any  other  suitable  substance  dissolved 
in  the  same  solvent.  There  will  be  formed  addition 
complexes  between  solute  and  solvent,  usually 
known  as  solvates,  and  in  these  complexes  the 
originally  closed  fields  of  the  solute  molecules  will 
be  opened  up,  in  that  some  of  the  originally  con- 
densed force  lines  have  been  broken  to  reform  with 
those  of  the  solvent.  It  must  clearly  be  under- 
stood that  the  condition  here  described  is  a  per- 
fectly general  one  and  always  exists  when  such 
molecular  types  are  brought  together,  whether  an 
actual  solution  is  formed  or  not.  Again,  when 
such  a  condition  obtains  as  described,  it  does  not 
by  any  means  follow  that  all  the  molecules  of  the 
solute  have  their  force  fields  opened  up.  A  type 
of  equilibrium  is  estabUshed  between  the  opened 
up  molecules  and  the  non-opened  up  molecules 
of  the  solute,  and  the  reactivity  of  the  mixture  will 
depend  upon  this  equdibrium. 

The  second  method  of  opening  up  the  force 
fields  is  by  the  action  of  light.  Due,  as  they  are, 
primarily  to  the  rotation  of  the  electrons,  it  followa 
that  these  force  fields  will  respond  to  and  absorb 
definite  light  vibrations.  The  light  energy,  in 
being  absorbed,  does  work  upon  the  systems  and 
shifts  the  equilibrium  towards  the  reactive  side, 
or,  in  other  words,  it  increases  the  relative  number 
of  opened  up  molecules  which  are  present  in  the 
equilibrium.  A  new  photodynamic  equiUbrium 
is  thus  established.  In  this  way  the  selective 
absorption  of  light  by  suljstances  is  explained, 
for  every  single  system  in  which  an  equilibrium 
exists  between  opened  up  or  non-opened  up  force 
fields  must  be  able  selectively  to  absorb  Ught  of  a 
definite  vibration  frequency. 

The  mechanism  of  the  opening  up  of  a  closed 
field  may  be  dealt  with  more  fully.  The  opening 
up  of  any  given  force  field  no  doubt  consists  in  the 
attacking  by  the  solvent  of  one  or  more  potential 
gradients.  In  the  case  of  a  complex  molecule, 
the  force  field  itself  \vill  also  be  complex  and  will 
contain  many  potential  gradients.  As  these  in 
turn  are  attacked,  so  it  is  to  be  expected  that  the 
action  of  solvents  on  such  a  complex  field  would 
be  progressive.  It  follows,  therefore,  that  the 
opening  up  takes  place  in  definite  stages,  each 
stage  marking  the  resolution  of  one  particular 
gradient.  Now  each  stage  must  necessarily 
possess  a  power  of  selectively  absorbing  light  rays, 
and  the  various  stages  in  the  opening  up  of  a 
given  complex  field  will  be  capable  of  recognition 
by  the  vibration  frequencies  of  the  light  which  they 
selectively  absorb.  These  stages  may  be  called 
into  play  by  the  use  of  suitable  solvents,  and 
thus  it  follows  that  from  one  given  complex 
primary  structure  it  is  possible,  by  the  use  of 
suitable  solvents,  to  call  into  play  different  stages 
in  the  opening  up  of  the  molecular  force  field. 
Each  of  these  will  exert  different  absorptive 
powers,  each  will  show  its  own  absorption  band, 
•and  the  higher  the  stage  in  the  opening  up  the 
longer  the  wave-length  of  the  light  absorbed. 
If  these  absorption  bands  happen  to  be  in  the 
visible  region  the  different  stages  will  have 
different  colours.  There  is,  therefore,  absolutely 
no  necessity  to  postulate  any  change  in  primary 
structure  to  account  for  variation     n  absorption. 
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for  the  whole  is  due  to  chanRPS  in  the  condition 
of  the  force  field  which  is  ai\  attribute  of  one  single 
unaltered  primary  structure. 

In  general,  the  more  complex  the  force  field  the 
greater  the  number  of  possible  stages  and  therefore 
the  greater  the  number  of  absorption  bands  to  bo 
shown.  Such  eases  freciuently  occur  in  organic 
chemistry  where  all  the  molecules  are  relatively 
complex.  Before  applying  the  theory  to  specific 
cases  two  points  may  be  dealt  with.  "  In  the  first 
place,  it  is  obvious  that  the  most  appropriate 
solvent  to  open  up  a  force  field  will  be  one  the 
residual  alliiilty  of  which  is  opposite  in  type. 
For  examjile,  the  force  lield  of  an  acid  will  most 
readily  be  opened  by  a  basic  solvent  and  vice 
versi'i.  Then,  again,  the  force  Held  may  be  of 
such  a  nature  that  it  is  opened  both  by  a  basic 
and  an  acid  solvent  :  in  such  a  case  the  mechanism 
of  opening  up  will  be  dilTerent  and  the  solute 
force  field  will  be  ain|)hoteric.  Further,  in  the  case 
of  a  complex  force  lield,  the  stage  in  the  opening 
up  called  into  jilay  will  depend  upon  the  ditl'erence 
between  that  field  and  the  residual  allinity  of  the 
solvent.  Thus,  with  a  complex  acid,  the  more 
basic  the  solvent  the  higher  the  stage  in  the 
opening  up  that  will  be  called  into  play  and  the 
longer  the  wave-length  of  the  light  tliat  is  selec- 
tively absorbed.  In  the  second  place,  the  con- 
dition existing  in  the  addition  complex  must  be 
considered.  When  the  force  field  of  an  acid,  for 
example,  is  opened  up  by  an  alkaline  solvent, 
an  addition  complex  of  the  two  will  be  formed. 
The  condition  of  the  force  field  of  the  acid  in  this 
addition  complex  will  entirely  depend  upon  the 
potential  gradients  set  up.  The  force  field  may 
remain  opened  or  or  it  may  give  a  new  c'losed 
field,  according  to  the  steepness  of  the  gra<lients. 
The  essential  conclusion  follows  that,  in  the 
event  of  a  coloured  salt  being  formed  from  a 
colourless  acid  and  colourless  metal,  the  colour 
and  absorption  ban<l  of  the  salt  are  due  to  the 
acid  force  field  and  to  this  alone,  and  the  fact 
that  a  salt  may  be  formed  is  of  secondary  import- 
ance. 
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The  theory  may  now  be  applied  to  certain 
specific  cases  in  order  to  show  hoW  far  simpler 
is  the  interpretation  of  colour  and  absorption 
compared  with  that  based  on  the  old  colour- 
absorption  correlation  theory.  As  first  examples 
the  nitro])h('iiols  and  the  nitroanilines  may  be 
taken.  In  h'ig.  1  is  shown  the  absorption  curve 
of  jilienol  in  alcoholic  solution  and  it  shows  an 
absorption  band,  that  is  to  say  the  force  field  of 
phenol  is  opened  up  by  the  residual  afiinity  ot  the 
alcohol  to  one  stage  which  is  characterised  by  its 
power  of  selective  .absorption  of  light  of  a  wave- 
length of  alxiul  2Ti;o.  If  now  sodium  ethoxide  be 
adiled  to  the  solution  the  absorption  is  changed 
considerably.  I'henol  is  an  acid  substance  and 
conisequently  its  force  field  will  most  easily  bo 
opened  up  by  a  basic  solvent.  In  the  presence  of 
alkali  the  force  fielil  is  opened  to  a  higher  stage 
than  in  neutral  solution,  for  the  solution  now 
selectively  absorbs  light  ot  wave-length  of  about 
2yu0.  There  is  also  present  st)me  of  a  stage  lower 
than  that  present  in  neutral  solution.  The 
absorption  curve  ot  the  alkaline  solution  is  shown 
in  Fig.  2,  and  the  existence  of  the  two  absorption 
bands,  proving  the  presence  of  two  stages,  is  well 
shown.  Altogether,  therefore,  three  stages  in  the 
opening  up  of  the  force  field  of  phenol  have  been 
realised  with  powers  of  absorbing  light  of  approxi- 
mate wave-lengths  2900,  2720,  and  2400 
Angstroms  respectively.  Of  these  the  first  and 
third  are  called  into  play  in  alkaline  alcoholic 
solution  and  the  second  in  neutral  solution. 


Fia.  3. 
Wave-lengths. 
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I.     p-Nitroaniline. 
II.     p-Nitrodimcthylaniline. 

Exactly  analogous  results  are  obtained  with  all 
the  three  nitrophenols,  for  all  three  isomers 
exhibit  absorption  bands  in  neutral  alcoholic 
solution  which  evidence  the  existence  ot  definite 
stages  in  the  opening  up  of  their  force  fields. 
In  the  presence  ot  alkali  higher  stages  in  the 
opening  up  are  called  into  play,  proved  by  the 
presence  of  absorption  bands  of  lower  frequencies. 
These  new  bands  happen  to  be  in  the  visible 
region  of  the  spectrum  and  therefore  the  alkaline 
solutions  are  visibly  coloured.  Now  the  absorp- 
tion curves  of  the  alkaline  solutions  are  similar 
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in  one  respect  to  those  of  the  corresponding  nitro- 
anilines  and  nitrodimethylanilines.  In  the  latter 
compounds  alcohol  alone  is  capable  of  calling  into 
play  analogous  stages  in  the  opening  up  of  the 
force  fields,  so  that  the  frequencies  of  their  absorp- 
tion bands  are  not  far  removed  from  those  of  the 
absorption  bands  shown  by  the  alkaline  solutions 
of  the  nitrophenols.  The  essential  deduction 
from  the  present  theory  is  that  each  absorption 
band  is  to  be  interpreted  as  evidence  of  one  stage 
in  the  opening  up  of  the  force  field  of  one  single 
primary  structure.  Each  nitrophenol  in  alkaline 
solution  is  very  similar  to  the  corresponding 
nitroaniline  and  nitrodimethylaniline  in  neutral 
solution.  Analogous  stages  are  called  into  play, 
and  each  stage  is  a  function  of  one  single  primary 
structure  in  each  case.  This  explanation  at  once 
removes  the  difficulty  connected  with  the  nitro- 
dimethylanilines on  the  quinonoid  theory,  for 
these  compounds,  although  they  closely  resemble 
their  parent  bases  in  absorption,  cannot  possess 
a  quinonoid  structure.  A  further  difficulty  also 
vanishes,  for  it  is  somewhat  of  a  strain  on  chemical 
formulae  to  picture  a  quinonoid  structure  for 
sodium  m-nitrophenoxide,  m-nitroaniline,  and 
wi-nitrodimethylaniline.  The  absorption  curves 
of  these  compounds,  however,  bear  exactly  the 
same  relation  to  one  another  as  do  the  curves 
given  by  the  ortho  and  by  the  para  isomers.  It  is, 
indeed,  impossible  to  believe  that  any  change  of 
structure  takes  place  when  the  three  nitrophenols 
are  converted  into  their  salts,  and  the  present 
theory  fully  explains  the  variation  in  the  absorption 
which  takes  place  as  being  due  to  changes  in  the 
molecular  force  fields.  There  is  no  doubt  that  the 
constitution  of  each  compound  is  that  determined 
by  chemical  means,  namely  C6Hi(N02)(OX), 
C,H,(N03)(NH,),  and  C.H, (NO, JINCH,),  respec- 
tively, where  X  stands  for  hydrogen  or  a  colour- 
less metallic  atom.  The  absorption  curves  of 
p-nitrophenol,  p-nitroaniline,  and  p-nilrodimethyl- 
aniline  are  shown  in  Figs.  3  and  4. 

Fig.  4. 
Wave-lengths. 
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p-Nitrophpnol  in  neutral  solution. 
p-Nitrophenol  in  alkaline  solution. 


prepared  by  Hantzsch  and  Kobison.*  Now 
the  force  field  of  this  and  analogous  acids  will 
naturally  be  opened  by  alkalis,  and  owing  to  the 
complexity  of  the  molecule  many  stages  will  exist. 
The  particular  stage  called  into  play  will  depend 
upon  the  strength  or  electropositivity  of  the  alkali 
used  ;  the  stronger  this  is  the  higher  the  stage 
that  will  become  active.  The  series  of  alkali 
metals,  Li,  Na,  K,  Rb,  and  Cs,  increase  in  electro- 
positivity ^vith  increase  in  atomic  weight,  and 
thus  it  is  not  surprising  that  the  stages  induced 
by  these  metals  differ.  It  must  be  remembered 
that  the  molecular  structures,  and  hence  the  force 
fields  of  these  acids,  are  much  more  complex  than 
those  of  the  nitrophenols.  Up  to  the  present  it 
has  not  proved  possible  to  obtain  different  stages 
of  the  latter  compounds  with  different  metals. 
It  is  not  possible  to  reproduce  on  one  diagram  the 
absorption  curves  of  all  the  salts,  but  on  Fig.  5 
are  shown  those  of  diphenylvioluric  acid  (I.)  and 
its  lithium  (II.)  and  caesium  (III.)  salts  as  given 
by  Hantszch  and  Kobison.  In  this  diagram  the  old 
method  of  plotting  is  employed.  The  curves 
mark  the  limits  of  total  absorption  at  the  various 
concentrations.  The  free  acid  shows  an  absorption 
band  at  a  frequency  of  3830  and  therefore  one 
stage  in  the  opening  up  is  present  in  this  case. 
A  higher  stage  is  called  into  play  in  the  case  of 
the  salts,  characterised  by  the  absorption  band 
with  frequency  of  3220.  Higher  stages  are  also 
called  into  play  in  the  latter  case,  for  the  lithium 
salt  shows  a  band  at  1890,  while  the  caesium  salt 
shows  a  higher  stage  stiU  at  1680.  The  greater 
electropositivity  of  caesium  is  responsible  for 
this  stage,  which  is  higher  than  that  induced  by  the 
less   electropositive   metal  lithium. 

Very  strong  confirmatory  evidence  of  this  theory 
is  obtained  in  the  following  way.  It  has  been 
shown  in  a  previous  paperj  that,  on  the  energy 
quantum  theory,  if  all  the  absorption  bands 
evidenced  by  one  compound  are  functions  of  one 
single  unaltered  primary  structure,  there  must 
exist  a  constant  diti'erence  between  their  frequencies 
and  further  that  this  difference  must  equal  the 
frequency  of  an  absorption  band  in  the  infra-red 
region  of  the  spectrum.  This  at  once  places  the 
theory  upon  a  quantitative  basis,  and  at  the  same 
time  affords  a  very  rigid  method  of  proof  as  to 
whether  the  various  absorption  bands  shown  by 
a  compound  are  functions  of  one  single  primary 
structure  and  not  due  to  any  isomerisation.  There 
is  no  doubt  that  the  infra-red  absorption  band  is  a 
function  of  the  primary  structure  as  determined 
by  chemical  analysis,  and  therefore,  if  all  the  visible 
and  ultra-violet  absorption  bands  are  directly 
connected  with  this  band  in  the  manner  described, 
it  is  clear  that  they  also  are  functions  of  the  primary 
structure. 

The  existence  of  the  constant  frequency  differ- 
ences is  very  evident  in  all  the  compounds  dealt 
with  above,  and  in  those  cases  in  which  the  infra- 
red spectrum  is  known,  there  is  always  found  an 
absorption  band  T^-ith  a  frequency  equal  to  that 
constant  difference.  It  is  not  possible  here  to 
enter  into  proofs  of  this  relation,  and  the  statement 
that  it  exists  must  suffice.  It  is  evident  that  this 
relation  supports  in  the  strongest  manner  the 
present  explanation  of  the  absorption  and  colour 
of  the  salts  from  one  colourless  base  or  acid,  and 
that  the  variation  in  absorption  is  due  to  the 
condition  of  the  force  field  of  a  given  molecule 
with  a  fixed  primary  structure. 

Many  other  instances  might  be  given  of  the 
application  of  this  theory,  as  for  example  the 
azo  compounds,  which  form  so  large  a  branch  of 
the  dyestulfs.  It  seems,  however,  hardly  necessary 
to  do  so,  for  every  argument  advanced  above  holds 


Perhaps  the  most  striking  case  is  that  of  the 
various    coloured    salts    of    diphenylvioluric    acid 


•  Ber.,  1910,  4J,  45. 

t  Bily.     Phil.  Mag..  1914,  27,  632. 
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and  they  would,  in  short,  exhibit  all  the  properties 
attributed  to  them  by  Hantzsch  and  Gorke. 
There  indeed  seems  every  reason  to  believe  that 
all  siicli  unstable  isomers"  in  reality  consist  of  the 
partially  opened  up  and  hence  metastable  modi- 
iicat ions  of  the  st.ablo  forms.  There  is  no  necessity 
to  postulate  any  dilforence  in  primary  structure  for 
any  one  of  these  compounds,  tor  all  the  properties, 
both  chemical  and  physical,  are  far  better  explained 
by  the  fact  that  their  force  fields  are  partially 
opened  than  by  any  alteration  in  their  primary 
structure. 

In  conclusion,  the  evidence  against  change  of 
primary  structure  being  the  cause  of  change  in 
absorption  is  overwhelmingly  strong.  All  the 
absorption  bands  are  undoubtedly  due  to  one 
atomic  grouping  in  the  molecule,  as  is  clearly 
proved  li>-  the  relation  between  these  bands  and 
the  band  in  the  infra-red  region,  which  latter  is 
known  to  be  a  property  of  that  atomic  grouping. 
One  advantage  of  the  theory  may  perhaps  be 
touched  upon,  namely,  it  does  .away  with  the 
somewhat  alarming  complexity  which  the  Hantzsch 
doctrine  of  one  absorption  curve  one  structure 
introduces  into  organic  chemistry. 

• 

Fio.  5. 
Oscillation  frequencies. 
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I.  Diphenylvioluric  acid. 

II.  Lithium  diphenylviolurat^^. 
III.  Caesium  diphcnylviolurate. 
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St.  Juste  sur  Loire,  sand,  felspar,  witherite,  and 
lime  were  used  as  raw  materials  ;  at  Regout'3 
factory  in  Maastricht,  litharge,  witherite,  and  lime. 

Window  and  bottle  glass  were  made  from  sand, 
barvtes,  salt  cake,  and  a  little  lime  by  Jeanne  in 
i»ar'is.  Benrath  describes  an  attempt  in  1871  to 
produce  alkaU-barium  glass  of  the  formula 
NaiO,BaO,tiSiOj.  The  ideas  were  unfruitful  at 
the  time  but  were  later  found  to  possess  value. 
Harcourt  also  realised  their  possible  value  and 
Schott  made  valuable  applications. 

In  more  recent  times  barium  compounds  have 
been  used  in  the  manufacture  of  pressed  glassware 
in  the  United  States.  From  the  reticent  manner 
in  which  cliemists  in  cut  glass  factories  discuss  the 
matter,  the  writer  is  inclined  to  concede  these 
materials  considerable  value. 

Compared  with  the  action  of  lime,  barium 
compounds  produce  glass  of  higher  specific  gravity. 
Barium  glasses  have  a  higher  index  of  refraction 
and  greater  brUUancy  than  lime  glasses  and  closely 

substances    would    possess    abnormal    reactivity 
•  Baly  and  Kice.    Chem.  Soc.  Trana.,  1913,  toi,  2085. 

•  The  writer  is  indeljted  to  Dr.  Ludwig  Springer,  from  whose 
article  in  Sprcchsaal,  1913.  much  historical  material  was  obtained. 
Also  to  the  various  American  chemists  and  manufacturers,  through 
whose  generous  co-operation  interesting  practical  data  are  included. 
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resemble  the  lead  glasses  in  these  respects.  The 
specific  heat  of  barium  glasses  is  lower  than 
that  of  lime  glasses.  Elasticity  and  toughness  are 
also  increased  by  barium  compounds.  In  hard- 
ness and  coefficient  of  expansion  barium  glasses 
are  practically  identical  with  lead  glasses. 

The  barium  silicates  are  more  soluble  in  water 
than  corresponding  calcium  silicates.  While  more 
heat  is  required  to  dissociate  BaCOj  than  CaCOj, 
BaSiO^  has  a  lower  melting  point  than  CaSiO,. 
According  to  some  glass  makers  barium  should 
displace  calcium  ;  others  think  it  should  take  the 
place  of  alkali,  and  still  others  suggest  a  partial 
substitution  for  each.  There  are  glasses  on  the 
market  to-day  which  tend  to  confirm  aO  three  views, 
a  recently  published  analysis  of  one  of  the  Jena 
glasses  showing  no  alkaU,  but  a  large  quantity  of 
barium. 

To  replace  1  part  of  CaCO,  molecularly,  1-97 
parts  BaCOj  or  2-34  parts  BaSOj  must  be  used. 
With  the  latter  it  is  necessary  to  use  a  reducing 
agent,  theoretically  2-7  %  carbon,  in  practice  4 
to  7%.  It  is,  of  course,  evident  that  the  sulphate 
cannot  be  employed  as  a  partial  substitute  for 
litharge  owing  to  the  blackening  of  glasses  through 
sulphide  formation.  Where  barium  carbonate  is 
substituted  molecularly  for  PbO,  0-87  part  is 
equivalent.  Taking  a  molecular  equivalent  for 
CaCOj,  the  glass  would  be  softer  than  the  corres- 
ponding lime  glass,  so  it  is  possible  to  reduce 
sodium  carbonate  or  to  use  less  barium  carbonate 
than  a  molecular  equivalent.  The  normal  formula, 
B2'O.R"0.6Si02,  is  said  to  work,  but  increased 
siUca  to  present  melting  difficxdties  and  cause 
devitrification. 

American  experience  (Sprechsaal,  1911,  566)  is 
that  an  imperfect  glass  is  obtained  in  tank  furnaces. 
The  glass  is  said  to  be  cordy  and  there  is  a  tendency 
toward  stone  formation  by  the  action  of  gases 
producing  barium  sulphate.  A  higher  temperature 
or  the  addition  of  zinc  oxide  is  said  to  overcome 
this  difficulty. 

Zsigmondy's  patent  for  ruby  glass  specifies  the 
use  of  100  kilos,  sand,  16  of  BaCOj,  43  kilos,  of 
soda  ash,  and  12  grms.  gold.  The  colour  is  said 
to  appear  in  the  working  of  the  glass. 

The  Jena  glass  previously  referred  to  contains 
12%  BaO.  Phosphate  crown  S40  from  the  same 
factory  28%  BaO  and  60  ^i  PjOj.  Other  Jena 
crowns  contain  smaller  percentages  of  BaO. 

Sprechsaal  (1909.  264)  deprecates  the  use  of 
more  than  10  or  12  kilos,  of  barium  compound 
per  100  kOos.  of  sand. 

R.   Hohlbaum   ("  Die   Hohlglasfabrikation,"   p. 
14)  states  that  barium  glasses  are  rarely  produced 
in  factories  for  fine  ware,  because  barium  carbonate   | 
is  more  costly  than  calcium  carbonate,  and  glasses   ; 
made  from  the  former  do  not  stand  the  fire  as 
well.     They    cannot,     therefore,     be    utUised    for   [ 
decorating  with  hard,  resistant  colours.  I 

R.  Dralle  ("  Die  Glasfabrikation,"  I.,  p.  17.S) 
says  that  the  coefficients  of  expansion  of  barium  and 
lead  glasses  are  identical.  Barium  serves  mainly  as  ; 
a  lead  substitute.  Its  silicates  have  the  advantage 
of  remaining  unaffected  by  products  of  combustion, 
whether  reducing  or  oxidizing.  Barium  glasses  can  ; 
be  melted  in  open  pots  and  tanks.  For  cut 
glass  barium  glasses  closely  approximate  lead 
glasses  though  they  are  naturally  not  quite  equal. 

Sprechsaal   (1912,  p.   127)  gives  a  formida  for 
pure    barium    crystal    for    soft    cut    glass.     Most   [ 
opinions  there  given  hold  that  lead  should  not  be 
displaced    beyond    a    certain    point.     Additional 
batches  are  found  in  Sprechsaal,  1913,  p.  268. 

Chimney  glass  formulae,  showing  partial  dis- 
placement of  lead  compounds  by  barium  com- 
pounds, are  given  in  Sprechsaal  (1906,  p.  1082 
and  1909,  p.  389).     Muspratt's  ChemiellL.p.  1431, 


credits  Benrath  with  the  preparation  of  a 
very  useful  glass  according  to  the  fomnda 
4Na,0,4BaO,4CaO,36Si02,  which  might  serve  as 
a  substitute  for  the  lighter  lead  glasses. 

Tschueschner  ("  Handbuch  der  Glasfabrikation," 
p.  103)  recommends  the  use  of  barium  sulphate 
and  carbon  in  plate  glass,  displacing  both  calcium 
and  sodium  in  part.  Sprechsaal,  1909,  p.  739, 
calls  attention  to  the  high  cost  of  barium  carbonate, 
the  greater  specific  gravity  of  barium  glass  and 
the  consequent  increase  in  freight  charges  on 
plate.  The  brilliancy  is  considered  desirable,  but 
mention  is  made  of  the  greater  fluidity  of  the  glass 
and  fear  is  expressed  as  to  its  weathering  qualities. 

For  pressed  ware  barium  glasses  should  prove 
desirable  because  of  their  easy  flow  (Sprechsaal, 
1908,  p.  28  ;  1909,  p.  39  ;  1912,  p.  283). 

The  use  of  barium  compounds  in  glass  subse- 
quently treated  for  the  production  of  iridescence 
is  mentioned  in  a  number  of  works  on  decoration 
and  treatment. 

The  following  are  a  few  quotations  from  replies 
to  letters  of  inquiry  sent  to  American  chemists 
and  manufacturers  : — • 

"  We  have  used  the  barium  carbonate  in  a 
limited  way  for  the  past  ten  years  and  have 
substituted  it  for  lime  in  ordinary  soda  lime 
silicate  with  considerable  increase  in  the  brilliancy 
of  the  product.  In  opal  glass  we  have  used  it 
instead  of  lead.  It  makes  the  glass  harder  and 
stands  fire  in  the  decorating  kOn  better,  but  we 
have  noticed  a  tendency  to  devitrify  more  than 
in  the  lead  glass.  We  have  noticed  but  little 
more,  if  any,  difficulty  in  planing  a  soda-lime 
barium  silicate  than  an  ordinary  lime  glass.  (I 
mention  the  above  in  view  of  the  difficulty  certain 
optical  glasses  are  known  to  give  the  lens  manu- 
facturer.) " — An  eastern  manufacturer  who  re- 
quests that  his  name  be  withheld. 

"  I  have  found  that  barium  carbonate  will 
displace  lead  oxide  in  the  manufacture  of  lead 
glass,  but  owing  to  the  fact  that  all  lead  glass 
blanks  are  used  for  cutting  purposes  in  this  country 
and  are  polished  with  hydrofluoric  acid,  it  is 
impossilile  to  use  this  material  in  place  of  the  lead 
owing  to  the  fact  that  a  fine  brilliant  polish  cannot 
be  obtained  as  with  the  lead  oxide.  If  it  ■nere 
not  for  this  peculiarity,  there  is  not  the  least  doubt 
but  that  the  precipitated  bariiim  carlsonate  would 
be  used  very  freely.  Its  use  in  making  coloured 
glass  is  sometimes  of  importance,  particularly 
in  the  case  of  pale  greens  obtained  from  uranium 
and  copper,  giving  a  colour  that  cannot  be  obtained 
with  either  zinc  or  lead." — Frederick  Carder, 
Corning,  N.Y. 

"  Barium  carbonate  can  be  used  to  replace  lead 
oxide  in  giving  density  and  high  refractive  index 
to  glass,  although,  of  course,  in  a  lesser  degree. 
The  presence  of  barium  oxide  produces  a  glass 
more  easily  fusible  than  that  with  a  corresponding 
percentage  of  lime  but  less  fusible  than  glass  with 
the  same  percentage  of  lead  oxide.  Viewed  as  an 
oxide  used  in  connection  with  alkali  to  lessen  the 
solubility  of  the  glass,  barium  oxide  is  inf trior 
to  lime  or  lead  because  of  its  greater  solubUifcy. 
Commercial  barium  carbonate,  the  only  compound 
suitable  for  introducing  oxide  into  glass,  usually 
contains  about  1  %  barium  sulphide.  This  is  a 
marked  disadvantage,  and  it  is  probable  that  the 
extended  use  of  barium  oxide  \\ill  not  be  successful 
until  improvements  <are  made  in  the  purification  of 
the  carbonate." — Dr.  S.  R.  Scholes,  Pittsburgh,  Pa. 

"  I  append  herewith  two  analyses  of  window 
glass  made  in  1906  from  a  '  batch  '  containing 
barium  carbonate.  (A)  SiOj  =72-29,  BaO=5-31, 
Al2O3=0-88,  CaO=8-60,  Na^O  =12-14,  MgO  = 
0-78%;  (B)Si02  =72-39,  BaO  =5-22,  Al2O3=0-84, 
CaO  =8-55,  NajO  =12-25,  MgO  =0-75%."— William 
A.  Hamor,  Pittsburgh. 
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"  The  exiicrimriits  licre  rrft-rrcd  to  wt^rc  made 
for  the  purpose  of  detorminiiiK  if  tmriiiin  lould  he 
used  adviintaiieously  in  the  making  of  window 
f;la.ss,  our  principal  ohjei-t  heinj;  to  overeonie  the 
produetion  of  lines  or  stresses,  sometimes  called 
■  reams,'  wlu-n  ladlini;  this  glass  into  pots  as 
used  in  the  meehaniial  process  of  making  cylinders 
for  window  glass.  Also,  to  determine  if  any  heneflt 
would  he  derivi'd  in  the  way  of  increased  tfnsile 
strength,  or  a  reduction  in  strains  and  hreakage, 
or  the  improving  of  other  physical  conditions  .so  as 
to  inei-ea.se  production.  Therefore,  a  plant  was 
select.ed,  for  the  purpose  of  conducting  these 
experiments,  which  operated  a  tank  having  a 
melting  capacity  of  suhstantially  .">0  tons  per  21 
hours  and  holding  approximately  ."lOO  tons.  The 
barium  was  added  in  th(>  form  of  carbonate  and  was 
gradually  added  to  the  batch  in  such  proportions 
as  to  replace  lime  siibstantially  molecule  for 
molecule.  I'hysical  tests  were  made,  and  the 
chemical  analyses  are  shown  in  the  tables  enclosed 
herewith.  Tlu'  physi<al  test  in  the  last  column  is 
the  modulus  of  rupture  in  grams,  and  the  column 
marked  '  mm.  deflection  '  is  the  distance  through 
whicli  the  specimen  travelled,  or  the  deflection 
constant,  before  breaking.  '  A  '  contained  from 
1%  to  1}"„  of  barium  oxide,  '  B  '  1  i  "„  to  2J%, 
'  C."  2}"o  to  3i",„  '  I)  '  3}%  to  4»nn,  'D-d,' 
4}°;,  to  5-3.5  "o.  or  the  maximum  quantity  which  we 
introduced.  '  D-B  '  was  a  flat  5 ";,  of  barium 
oxide  with  the  silica  content  summing  as  in 
'  B,'  and,  as  will  be  notit-ed,  there  is  considerable 
discrepancy  in  regard  to  the  modulus  of  rupture 
between  '  B  '  and  '  1)-B,'  showing  conclusively 
that  doubling  the  amount  of  ))arium  oxide  more 
than  doubled  the  modulus  of  rupture,  but  our 
deflection  constant  is  substantially  the  same  ; 
tliLs  was  a  great  surprise.  The  soda-silica  ratio 
is  the  same.  In  Table  I.  I  have  taken  a  prac- 
tically constant  JSiOj  value  with  varying  ratios  of 
Na,0,  and  with  varying  or  rather  incremental 
increa.se  in  BaO.  In"  Table  II.  theBaO  is  sub- 
stantially constant  (except  in  I)-8,  D-9)  with  an 
increasing  .SiO,  ratio,  the  XajO  being  constant 
or  practically  so. 

Table  I. 


Al,0, 

SiO, 

and 
Fe,0, 

BaO 

% 

CaO 

% 

NajO 

% 

mm. 
De- 

Modulus 

Na,0 

m  grms. 

% 

flection. 

0  to 

11-54  1 

A    .... 

4-81 

1-37 

1-5 
to 

10-78     13-59 

0-38 

18,170 

B    .... 

5-12 

1-21 

2-5 
to 

10-5       l.-)-18 

0-38 

21,530 

C    

5-40 

1-19 

3-5 
to 

9-71     1209 

0-55 

29,500 

D   .... 

5-07 

1-07 

4-.'> 

9.37     12-90 

046 

44.720 

D-B  .. 

512 

5-0 

9-1       12-79 

0-33 

45,470 

D-d  .. 

5-02 

1-09 

D-35 

8-30     12-85 

0-58 

52  780 

Table  II. 


AI.O3 

SiOj 

and 

BaO 

CaO 

.Na,0 

mm. 

Modulus 

NajO 

Fe,0, 

% 

% 

% 

% 

De- 
flection. 

m  grms. 

D-d  .. 

5-02 

1-09 

5-35 

8-30 

12-85 

0-58 

52,780 

D-l   .. 

4-81    1 

0-21 

37.100 

2 

4-96    r 
5-19 

1-lS 

5-27 

8-38 

0-45 

36.890 

4    .. 

0-38 

35,350 

D-5   .. 

5-03    > 

5-38 

5-4 

12-90 

O-.SO 

52,370 

6   .. 

1-11 

5-28 

8-35 

12-41 

0-41 

42.990 

7   .. 

12-73 

0-43 

39,150 

D-8  .. 

5-70    ) 
5-70    \ 

3-17 

12-02 

0-58 

34.890 

9    .  . 

1-17 

4-25 

8-31 

12-71 

0-45 

35,'2.iO 

10 

5-71    t 

5-29 

12-80 

0-48 

21,850 

"  The  results  were  surprising,  for  these  figures 
represent  the  mean  of  from  three  to  five  tests  of 
each  specinK-n.  Gla.ss  conforming  to  '  D,'  '  U-B,' 
■  D-d  '  or  '  I)-.")  '  was  ma<li'  with  from  40  to  80'^^ 
less  breakagi-  from  tank  to  box.  according  to  the 
melting  conditioTis.  also  the  quality  was  greatly 
improved." — l{ol)ert  L.  Frink,  I,iiucaster,  Ohio. 

"  I  have  used  barium  cirboiuite  in  place  of 
lead  oxide  with  success,  it  being  possible  to  replace 
all  of  the  lead  in  a  formula.  Barium  hiis  been  used 
largely  in  enamels  using  antimony  salts  in  place  of 
tin  oxide.  Enamels  containing  antimony  oxide 
and  lead  oxide  arc  usually  very  yellow.  Beplacing 
a  certain  portion  of  the  lead  with  bariinn  removes 
thisolijcction.  Barium  u.sed  in  molecidar  proportion 
to  replace  lead  gives  an  enamel  requiring  a  higher 
he.at  to  form,  but  when  formed  the  melting  point  is 
about  the  same  as  that  of  the  lead  enamel.  Barium 
enamels  are  somewhat  st  ifl'er.  and  show  no  tendency 
to  flow  on  the  ware.  Variation  in  barium  content 
does  not  give  same  expansion  and  contraction 
as  when  content  is  changed  and  thus  can  not  be  used 
as  a  control.  Lead  enamels  show  a  bright  fine 
surface.  Barium  en.amels  are  apt  to  show  a  slightly 
greasy  surface,  with  many  very  slight  pits.  In 
enamels  I  consider  it  of  .adv,antage  to  carry  G% 
of  BaO,  using  BaCO,  as  origin.  Barium  fluoride 
acts  like  fluorspar,  and  I  have  found  it  of  advantage 
to  replace  J  of  the  fluorspar  in  my  formulse 
with  BaFo.  My  experience  would  indicate  that 
BaCOa  could  replace  PbO  in  lead  glasses  to  some 
extent." — H.  Tj.  Bowers,  Oshawa,  Ont.,  Canada. 

"  Barium  oxide  is  used  a  great  deal  in  ceramic 
glazes.  It  has  been  found  that  up  to  0-2 
equivalent  it  imparts  brilliancy  and  hardness  to 
the  glaze,  and  at  the  same  time  tends  to  lower  the 
maturing  temperature  as  compared  with  the 
action  of  lime.  It  seems  to  be  used  a  good  deal, 
especially  in  borosilicates.  The  only  objection  to 
barium  compounds  is  their  readiness  to  absorb 
sidphuric  axid  diu-ing  the  early  stages  of  the  burn- 
ing. The  resulting  sulphate  may  give  rise  to 
surface  scumming.  For  this  reason  in  many  glazes 
it  is  introduced  as  part  of  the  frit.  Some 
European  porcelain  glazes  carry  as  much  as 
0-2  equivalent  of  barium  oxide.  In  glazes  which 
tend  to  craze  barium  aggravates  this  difficulty." — 
Dr.  A.  V.  Bleininger,  Pittsburgh. 

The  writer's  personal  experience  with  barium 
compounds  has  been  confined  to  their  use  in  opal 
and  alabaster  glasses.  Here  they  can  displace 
both  lime  and  litharge,  wholly  or  in  part,  depending 
on  the  nature  of  the  batch.  The  advantage  is 
in  the  increased  whiteness  which  results  and  in 
reducing  the  tendency  to  strike,  so  common  in 
lead  glasses.  Further,  the  glasses  flow  well  for 
pressed  ware  and  with  proper  correction  a  good 
metal  is  obtained  for  blowing.  The  advantage 
over  lead  glasses  in  fire-polishing  has  already  been 
made  apparent. 

Supply  and  cost. — According  to  good  authority, "^ 
domestic  crude  baryt<>s  averaged  $3.4.5  per  ton  ia 
1913  and  the  refined  product  was  valued  at  $14.18. 
Very  little  carbonate  or  witherite  is  mined  in 
the"Unit<>d  .Stat<"s  and  there  are  apparently  but 
two  plants  equipped  to  manufacture  it  from 
baryt«s.  Bariimi  carbonate  can  be  bought  in 
quantitv  at  $3.75  per  100  lb.  There  is  then, 
obviously,  a  limited  supply  and  the  price  would 
prove  a  "material  factor  in  certain  branches  of  the 
glass  industry.  The  demand  for  liarium  com- 
pounds in  the  paper,  leather,  rubber,  textile,  and 
paint  industries  and  for  the  manufacture  of  the 
peroxide  is  not  indicative  of  a  reduction  in  price. 

Conclusion. — Facts  already  established  show 
the  value  of  barium  compounds  in  the  manufacture 
of  certain  glasses.  The  price  of  the  compounds 
prevents  their  economical  use  in  other  branches  of 

•  Tlie  production,  manufacture  and  uses  of  compounds  of 
barium,  W.  E.  limlcy  and  S.  E.  Young,  Proc.  Amer.  Ccram.  Soc,  1915 
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the  industry,  when  the  cost  of  cheaper  glasses  is 
considered.  F\irther  investigation  may  prove  that 
improved  quality  will  more  tlian  offset  cost. 
Further  development  of  natural  resources  may 
sufficiently  reduce  the  price  of  these  compounds 
to  make  their  use  more  general.  Both  are  worth 
while  if  one  can  judge  from  results  already  obtained. 


THE  CAUSES  OF  THE  OPALESCENCE  OF 
GLASS. 

BY    JUDSON    G.    S.MTLL. 

The  manufacture  of  opal  glass  has  come  to  be 
an  immense  industry  in  recent  years,  to  say 
nothing  of  the  increasing  manufacture  of  enamels 
and  enamel  ware.  The  theory  and  processes  of 
opalisation  have  been  the  subject  of  many  investi- 
gations, with  the  result  that  many  conflicting 
theories  have  been  proposed  to  explain  them.  It 
is  the  purpose  of  this  paper  to  give  a  general 
review  of  these  investigations,  together  with  some 
experiments  performed  by  the  author,  in  an 
attempt  to  ascertain,  if  possible,  the  true  causes  of 
opalescence. 

Opal  glass  is  used  to  a  great  extent  in  the  manu- 
facture of  gas  and  electric  globes,  because  its  use 
has  been  found  to  be  very  effective  in  the  distri- 
bution of  light  in  space.*  It  is  known  under  the 
names.  "  alabaster."  '"  bone  glass."  '"  Carrara  "  ; 
the  term  "  hot  cast  porcelain  "  was  a  trade  name 
used  as  early  as  1860,  when  it  was  manufactured 
extensively  in  Philadelphia  and  Pittsburgli.  The 
substances  used  to  produce  opacity  include  the 
oxides  of  tin,  zinc,  ahvminium,  titanium,  zir- 
conium, antimony,  and  arsenic,  calcium  phosphate, 
barium  carbonate,  asbestos,  kaolin,  felspar,  cryo- 
lite, fluorspar,  and  fluosilicates.  The  "  hot  cast 
porcelain  "  was  made  from  sand,  cryolite,  and  zinc 
oxide.  There  is  apparently  a  wide  range  of 
substances  which  may  be  used  to  produce  opacity  ; 
several,  however,  may  be  eliminated  on  account  of 
their  cost  and  difficulty  experienced  in  working. 
The  substances  used  most  and  which  have  been 
the  subject  of  nearly  all  of  the  investigations  are 
the  aluminium  compounds,  such  as  felspar,  cryolite, 
in  combination  with  fluorspar,  fluosilicates,  and 
alkali  fluorides.  Some  typical  formula?t  are  as 
follows  : — 


Sand    

Potash  . . . . 

Soda    

Arsenic  . . . 
Red  lead    . 

Lime   

Zinc  oxide 
Cryolite  . . . 
Fluorspar  . 
Felspar  . . . 
Saltpetre  . . 


L'pon  examination  of  these  and  many  other 
formulfe,  it  is  found  in  the  majority  of  cases,  that 
a  fluoride  is  used  with  a  compound  of  alumina, 
such  as  alimiinium  silicate,  or  again  as  fluo- 
aluminate,  as  in  cryolite,  and  very  seldom  do  we 
find  alumina  used  in  the  uncombined  form. 

Opal,  the  mineral  and  precious  stone  found  in 
nature,  is  an  amorphous  form  of  silica,  transparent 
to  opaque.  It  contains  a  varj'ing  amount  of 
water,  but  the  water  is  sometimes  regarded  as 
being  non-essential.  The  hardness  and  specific 
gravity  are  lower  than  in  quartz.  The  opal  is 
formed,  according  to  Dana's  "  Mmeralogy,"  from 
the  silicious  waters  of  some  hot  springs,  and  often 
from  the  silicious  shells  of  infusoria,  etc.,  which 
consist  essentially  of  opal  silica.     The  opal  is  now 


•  Schott  u.  Hersciikowitz,  J.  Ga.sbeleucht .,  1901,  No.  26. 
t  Die  Glashiltte.  37,  210,  220,  237. 
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considered  to  be  a  solid  silicic  acid  gel.  (Zsig- 
mondy  and  Siedentopf,  Ann.  Physik,  1913,  4, 
[10]  2.) 

The  first  reference  in  literature  goes  back  to 
I860.*  when  in  Pliiladelphia,  Pa.,  cryohte  was 
used  to  make  opal  glass  by  the  American  Hot  Cast 
Porcelain  Co.  In~1869.  Benrathf  analysed  some 
pressed  glassware  of  "  hot  cast  porcelain  "  of 
sp.  gr.  2-471.  and  found  it  to  contain  :  SiO.,. 
6707°o  ;  AKO,.  10-99  ;  Fe^Oj,  1-09  ;  CaO,  trace  : 
Na^O  (calc).  19-S3°o.  A  glass  of  this  composition 
was  made  from  1  part  cryolite  and  2  to  4  parts 
quartz  sand  ;  the  high  iron  content  was  said  to 
come  from  the  sand.  To  make  a  glass  of  similar 
composition,  Benrath  melted  cryolite  ^vith  sand, 
and  found  that  the  melt,  while  still  molten,  was 
perfectly  transparent,  and  remained  so  until  the 
glass  cooled  somewhat,  when  a  turbidity  appeared 
and  finally,  upon  cooling,  a  dense  white  glass  of 
sp.  gr.  2-373  remained  ;  the  analysis  compared 
closely  with  the  ^Vmerican  product.  Benrath 
found  no  fluorine  in  this  glass,  and  he  advanced 
the  theory  that  opalisation  was  due  to  the  separa- 
tion of  crystalline  alumina,  and  concluded  that  the 
fluorine  was  completely  expelled  from  the  glass  as 
volatile  .SiFj.  He  gives  the  following  reaction  as 
taking  place  : — 
ALFs.0NaF-f-14SiOj=3SiFi-l-3Na;O,AKO3,llSiO2 

In  the  same  year,  Williams}:  examined  an  opal 
glass  made  up  as  "  hot  cast  porcelain."  containing 
S%  F,  and  calculated  that  the  approximate  com- 
position of  the  glass  batch  was  :  sand,  67-19  ; 
cryolite.  23-84;  zinc  oxide,  8-97  "o-  He  con- 
cluded that  opacity  was  due  to  sodium  fluosilicate, 
which  dissolves  in  the  molten  glass  at  a  bright  heat, 
and  p.asses  on  cooling  into  a  porcelain-like  mass, 
and  states  that  the  action  on  the  pots  in  making 
this  glass  was  no  greater  than  in  other  glasses. 

In  1877,  Ebellg  made  some  investigations  on 
opal  glass,  to  determine  the  role  of  fluorine  ;  on 
melting  Bcnrath's  mixture  of  1  part  (-ryolite  and 
2  parts  sand  for  two  hours  at  a  yellowish-red  heat, 
a  great  evolution  and  loss  of  SiF,  was  observed. 
A  test  portion  taken  from  the  melt  and  suddenly 
cooled  was  colourless,  but  on  \\arming  to  the 
softening  point  the  whole  mass  suddenly  becarne 
intensely  opaque.  The  glass  which  remained  in 
the  crucible  cooled  slowly  and  showed  a  more 
definite  structure  ;  it  was  not  so  dense  as  the 
former,  and  a  thin  section  under  the  microscope 
showed  an  opaque  ground  mass.  «ith  a  crystalline 
substance  of  wave-like  appearan -e.  An  analysis 
of  the  glass  <howed  1-74 °o  fluorine,  and  upon 
reheating  with  fine  sand,  a  perfectly  clear  glass  was 
obtained  containing  no  fluorine.  Ebell  concludes 
that  fluorine  is  essential  in  producing  opacity,  and 
that  sodium  silicofluoride  cannot  effect  it  without 
alumina. 

In  1884,  Johnson  and  Zeodesco'i  (Eng.  Patent 
6899)  made  opal  glass  by  substituting  cryolite, 
felspar,  or  fluorspar  for  calcium  phosphate,  ami 
state  that  the  usual  ingredients  for  an  opal  glass 
are  an  alkali  fluoride,  either  with  or  without  the 
conjoint  use  of  a  substance  containing  alumina. 

In  188.5.  C.  Weinreih^  made   a   series  of  glasses 

'    from  mixtures  containing  alumina  and  a  fluoride. 

separately    and    in    conjunction,    from    which    he 

concluded  that  aluminium  fluoride  is  formed  and 

produces  the  opacity. 

Schwarz.**  in  1888,  experimented  with  a  glass  of 
the  moleciUar  formula.  6  SiO,.  i  PbO.  i  CaO, 
i  K.O,  i  Na,0,  using  a  mixture  of  three- 
fourths  of  "this  glass  and  one-fourth  cryolite.     He 


•  This  Journal,  1885.  502. 

t  Benrath,  Dint:!.  Polvt.  J..  192,  239, 

I  Williams.  J.  l-'ranklin  Inst.,  57,  252. 
§  Ebell,  Dingl.  Polvt.  J„  225.  70. 

II  Johnson  and  Zeodesco.  this  J..  1885.  349. 

•  Weinrcib,  Dingl.  Polvt.  Jour,.  256.  361. 
•»  Schwarz    Dingl.  Poly.  Jour.,  267    223, 
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■contends  that  i\o  fluorine  is  volatilisoil  ami  that 
ln"  oxporu'inivl  no  l)ail  i-tTiTts  from  iryoliti'  or 
otlior  lluoriiles  on  llii>  pots,  providi'il  l\u-  proper 
proportions  of  ingredients  are  used.  Kluorine 
compounds  in  the  liatch  up  to  10",,  jiave  satis- 
factory resiilts.  He  agrees  with  Williams'  that 
sodium  tluosilirate  is  the  eause  of  opacity,  and 
that  alumina  plays  no  part  in  the  opalisatiou. 
sine*'  tluorspar  and  potassium  fluoride  gave 
oipially  good  results. 

In  ISHS.  I{.  Z^iiimondyt  made  experiments 
from  which  he  lumhided  that  AIK,  is  the  essential 
constituent  in  produciui;  opacity.  He  contended 
further  that  zinc  and  lead  tluorides  act  in  a  similar 
manner,  that  is,  they  remain  suspemled  in  the 
jrlass.  just  as  ahuninium  Ihioride  does.  He  also 
>;ives  an  example  of  a  French  (i])al  glass,  free  from 
lluorine  hut  hij:h  in  alimiina  and  lead,  the 
opacity  of  which  he  attrihutes  to  leail,  since  in 
leail  filass,  whii-h  fuses  at  a  low  temperature,  the 
alumina  is  less  soluble  than  in  those  glasses  not 
contniuins  lea<l. 

J.  -V.  Keich.J  ii\  ISOS,  showed  that  the  sodium 
fluoride  content  of  cryolite  was  the  cause  of 
■opacity,  hut  cnnsidere<l  that  the  lluorine  escaped 
coinpletelv  in  the  form  of  silicon   Ihioride. 

K.  HeidelhS  in  litUSt  found  that,  if  cryolite  be 
replaced  by  an  equivalent  amount  of  aluminium 
hydroxide,  a  perfectly  clear  j;lass  was  olitained. 
from  which  he  concliuled  that  the  alumina  content 
-of  cryolite  alone  is  not  the  cause  of  opacity. 
Replacint:  cryolite  by  an  e(iuiva!ent  amount  of 
i?odium  (hioride  ami  workiu'C  at  moderate  tem- 
peratures, opalescence  was  prochiced,  but  not  as 
den.se  as  with  cryolite.  He  also  found  that 
opalescence  may  be  produced  by  usint;  fluorspar 
in  sutTicient  quantity,  in  the  absence  of  all  other 
substances  used  for  the  same  purpose.  Reidell 
refers  also  to  an  arti(li>  by  Tscheuschner.i'  who 
<loubted  that  the  fluorine  content  of  cryolite  and 
fluoi'spar  was  essential  in  producing  opacitv.  j 

.Schaller*;  in   11)0!)   stated   that,    contrary  to  the   i 
general  opinion.  fluoriiu>  does  not  escape  completely 
as  SiF,.    but   frequently   remains  in   the   glass  in 
considerable  quantities,  causing  a  notal)le  change 
in  the  physical  properties  and  at  the  same  time 
producing  opacity.      It  is  fvuther  .stated,  however, 
that  it  should  not  be  taken  that  .SiF,  .alone  pro-    I 
iluces  opacity  in  glass,  for  some  observers  as-ert    \ 
that    .silica    separates    in    a    very    finely    divided    I 
condition,  and  is  the  opalizing  substance.     Soda-    j 
lime  glas.ses  of  high  silica  content  l>ecome  opaque 
on  cooling  even  without  the  addition  of  phosphate 
or  fluoride,  but  the  opacity  may-  be  increa.sed  by 
the  addition  of   fluoriile  or  phosphate,   according    i 
to  the  efTect  desired. 

Again,  in  1909.  Enequist**  concluded  that 
opacity  is  caused  by  SiF,  in  a  ga.seous  form,  as 
.shown  by  the  fact  that  "if  an  opal  glass,  par- 
ticularly one  containing  lead,  is  heated  to  fusion 
it  becomes  clear  ;  l)ut.  if  cooled  it  becomes  opaque. 
If  the  same  or  a  similar  piece  of  glass  or  enamel  is 
lieatod  as  above  and  a  part  of  the  molten  drop 
squeezed  su<ldenly  with  a  pair  of  tongs,  the 
opacity  will  practically  vanish  from  the  pressed  j 
part." 

Frinktt  doubts  the  ability  of  SiF,.  in  gaseous  I 
form,  to  produce  opacity  ;  he  agrees  that  opacity 
is  produced  by  SiF,.  but  considers  that  it 
remains  in  the  glass  in  a  crystalline  form,  and 
that  it  is  these  crystals  of  SiF,  that  produces 
opacity  ;  furthermore,  the  heating  of  such  a  glass 


in  a  reducing  atmosphere  will  break  up  these 
crystals,  changing  the  opal  glass  into  a  clear  glass. 

The  most  recent  additinn  to  the  literature  of 
opal  gla.ss  is  the  patent  of  (icorge  .\hubeth.  of  the 
.Maclx'th  I'lvans  (ilass  Co.  (l.S.  I'at..  Rei.ssue 
No.  l:!,7liti.  rei.ssued  July  7th,  1!)M).  Macbeth 
uses  the  following  combination  as  the  "  founda- 
tion "  mixture:  .Sand,  100  lb.;  lead  oxide, 
luj  lb.  ;  soda.  L'lj  lb.  ;  nitre,  .").t  lb.  ;  salt.  ,">  I  lb.  ; 
borax.  1  f— 2|  \\>.  ;  to  which  he  adds  1S12  lb. 
aluminium  hy<lr()xide  (lontaining  11  St  lb. 
aluminium  oxide)  and  li  lb.  of  (ludispar.  'Vlu- 
W(^rking  teni]«'rature  is  a])proximately  2700^  F. 
(I.jOO  ('.).  The  use  of  ahuninium  oxide  and  a 
fluoride,  such  as  fluorspar,  .Macbeth  claims  "  appar- 
ently pioduces  specks,  the  larger  of  which  are 
ordinariU-  visil)le  to  the  naked  eye.  and  which 
have  the  I'lTect  of  dilTusing  nr  scattering  the  light 
and  giving  the  glass  its  while  luniin<ius  appear- 
ance. The  specks  in  the  linislied  ware  are  elong- 
ated in  shape,  and  1  believe  them  to  be  bubbles  of 
silicon  fluoride  gas  held  in  suspension  in  the 
material  and  elongated  diu'ing  pressing  or  blowing 
into  mouUls." 

The  theories  of  the  ditTerent  investigators,  as 
to  the  cause  of  i)])acity,  may  be  sunuuariseil 
briefly  as   follows  :    That  it  is  produc-ed  by 

(a)  Crystalline  alumina,  no  lluorine  remaining 
in  the  glass. 

Iluosilicate,     presence     of     ALOj 


(b)  Sodium 
necessary. 

(c)  Sodium 
inmiaterial. 


fluosilicate.       presence     of     AhO^ 


•  Williamj",  loc.  cit. 

t  !1.  Zsiginondy,  rtingl.  Polyt.  .T..  271,  36,  80. 

:  iUicli.  III.  Int.  Cuns.  .\|)1j1.  Cluni..  Wicil  (1898). 

§  Rti.kll,  ClK-m.-Ziit..  I'.Ki'.i.  33,  13(J.'>.     fhcm.  Absts..  «.  818. 

li  Tsillfuschncr.  01a.-.-Inil.  KalomUr,  liHJ2,  25. 

*  SdmlliT,  Z    Angfw.  Clierii.,  I'JOn,  24,  236U. 
••  linequist,  (htm.  Eng..  lllO!),  54. 

't  Frink.Chcm.  Eng.  liiiPfl  128. 


(d)  .\lumiiuuu  fluoride,  also  by  zinc  and  lead 
fluorides. 

(e)  .Silicon  fluoriile  in  (/asmiis  form. 

(f)  .Silicon  fluoride  in  crustdUuie  form. 

(g)  Silica  in  finely  divided  form. 

Experimental. 

The  experiments  to  be  described  were  carried 
out  in  a  gas-fired  orucilile  furnace  ;  French  clay 
crucibles  were  used  for  the  fusions.  A  clay 
crucible  permits  of  a  much  larger  charge  than  a 
platimun  crucible  ;  the  charge  in  each  case  was 
approximately  12.')  grms.  Then  agaiTi  the 
influence  of  rapid  cooling  would  be  greatly 
diminished  in  a  clay  crucible  charge  of  10()  grms. 
or  more  as  compared  to  a  platinimi  crucible 
charge  of  5  or  10  grms.  In  fact,  a  clay  crucible 
charge  when  compared  with  a  charge  of  large 
scale  operation  presents  great  ditTerences  in  the 
phenomena  of  gla.ss,  especially  since  the.se 
phenomena  depend  upon  the  production  and 
manipulation  of  the  glass  wliile  it  is  still  hot. 
The  action  of  fluorides  on  the  clay  crucible  was  not 
enough  to  produce  an  opal  ettect  in  any  case, 
so  that  it  was  possible  to  use  chemically  pure 
svdjstances  in  order  to  study  the  reactions  and  in 
all  experiments  where  there  was  any  doubt 
about  the  effect  produced.  "  chemically  pure  " 
sub.stanoes  were  useil.  It  may  be  notetl  that  no 
mention  is  made  in  the  literature  referred  to  con- 
cerning the  use  of  such  chemicals  in  any  of  the 
experimental  work. 

The  heating  in  most  cases  lasted  for  two  hours 
after  complete  fusion  ;  prolonged  heating  was 
found  to  render  an  opal  batch  perfectly  clear  ; 
the  temperature  of  the  furnace  was  not  measured, 
but  wasestimatetl  to  lie  between  1300  and  1500"  C. 
In  every  case  the  melts  were  allowed  to  cool 
.slowly  in  the  furnace,  before  breaking  the  crucible 
for  examination.  The  batches  were  made  up  by 
mixing  all  of  the  ingredients  together  before 
heating,  but  the  procedure  of  fusing  a  portion  of  the 
batch  and  adding  the  remaining  ingredients 
after  fusion  appeared  to  be  .advantageous  in 
certain  cases.  Small  pieces  of  the  gla.sses  which 
showed    opacity,     became    perfectly    transparent 
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when  heated  in  the  flame  of  a  Bunsen  burner, 
but  on  cooling  again  the  original  milkiness 
appeared. 

The  finished  glass  contained  from  10 — 12% 
lead  oxide,  about  4 — 6°o  alumina,  and  about 
5%  lime  ;  the  silica  averaged  66%,  the  remainder 
being  alkalis,  and  possibly  some  fluorine.  Several 
manufactured  opal  glass  articles  were  examined 
and  analysed.  The  analyses  of  two  of  these 
glasses  are  as  follows  : — 


Glass  A. 


SiOj 

Fe-Os  and  AI2O3 

CaO  

MgO    

PbO 

NajO 

K.O 

MnO    

AsjOa    

F    


% 

65-71 

3-73 

3-50 

0-50 

12-97 

12-95 

trace 

none 

none 

trace 


Glass  B. 


% 

65-60 

9-78 

0-30 

0-50 

10-40 

12-50 

trace 

none 

0-10 

0-85 


Examination  of  thin  sections  of  the  manufac- 
tured glasses  under  the  microscope  showed  a 
homogeneous  mass,  but  no  crystalline  structure 
could  be  detected. 

In  these  experiments,  a  type  of  glass  was 
chosen  as  previously  given,  and  variations,  either 
by  substitution  or  addition,  were  made  in  the 
use  of  fluorine  and  aluminium  compounds  ;  the 
results  of  these  tests  are  summarised  in  the 
following  table  : — 


Fluorine 

Aluminium 

compound 

compound 

Character  of 

Remarks. 

used. 

used. 

glass. 

Fluorspar, 

Ignited  alumina 

Very    slight 

Probably    due 

commercial. 

opacity. 

to  silicates  in 
fluorspar. 

Fluorspar, 

Felspar 

Dense,  opaque 

commercial. 

Potassium 

None 

Clear 

fluoride 

Potassium 

Ignitcdalumina 

Clear 

fluoride  C.P. 

Potassium 

Felspar 

Opaque 

fluoride 

Aluminium 

Clear 

fluoride 

€ryoIit<' 

— 

Opaque 

Aluminium 

Ignited  alumina 

Clear 

fluoride  C.P. 

Crvolite 

Ign.    alumina 

Opaque 

(60%  NaF) 

— 

Slight  opacity 

Not  as  good  as 

(40%  AlF) 

with  natural 
cryolite 

Sodium  silico- 

None 

Dense,  opaque 

fluoride  C.P. 

Potass,  fluoride 

Sodium  silicate 

Opaque 

Sodium  fluoride 

Sodium  silicate 

Opaque 

C.P. 

None 

Ign.  alumina 

Clear 

China  clay 

Clear 

Felspar 

Clear 

It  will  be  seen  that  fluorspar  and  alumina 
produce  only  a  very  slight  opalisation,  while 
fluorspar  and  felspar  give  a  dense  opaque  glass. 
Potassium  or  sodium  fluoride  may  be  used  in 
place  of  fluorspar,  giving  practically  the  same 
results.  Aluminium  fluoride  and  alumina  gave  a 
perfectly  clear  glass.  Cryolite  produces  opacity 
without  the  use  of  any  silicate,  as  felspar,  although 
we  often  find  felspar  in  a  cryolite  mix.  Sodium 
fluoride  and  aluminium  fluoride  mixed  in  the 
proportions  as  found  in  cryolite  produce  opacity, 
but  not  so  good  as  natural  cryolite.  The  results 
with  cryolite  tend  to  show  that  opalisation  is  not 
due  to  the  separation  of  silica,  but  to  the  separation 


of  alumina,  by  the  action  of  cryolite  on  the  sand, 
according  to  the  reaction  : — 

2(AlF3,3NaF)  +3Si02  =3.SiF4  +3Na20  -f  Al^O,. 

The  alumina  remains  suspended  in  a  low  melting 
point  glass,  such  as  a  lead  glass,  thus  permitting 
a  selective  reaction  between  sodium  oxide,  alumina, 
and  silica  ;  continued  heating  causes  the  solution 
of  alumina  and  renders  the  glass  clear.  Felspar, 
ignited  alumina,  or  china  clay  heated  in  a  glass 
batch,  in  proper  proportions  without  a  fluoride, 
produce  a  perfectly  clear  glass. 

Passing  to  the  silicofluorides,  we  find  that 
.sodium  silicofluoride  without  any  aluminium  com- 
pound produces  opacity.  The  reaction  is  probably 
as  follows  : — - 

2Na2SiF6-f3Si02=2Na20+3SiF4+2Si03. 

Here  the  silica,  like  alumina,  is  held  in  suspension 
and  here  again  a  lead  glass  is  best  suited  for  the 
purpose.  If  the  separation  of  sUica  takes  place, 
as  shown  above,  and  produces  opacity  in  the  same 
way  as  alumina  is  thought  to  do,  then  we  should 
expect  to  obtain  opacity  by  using  a  silicate,  free 
from  alumina,  in  conjunction  with  some  fluoride. 
We  found  this  to  be  the  case  where  sodium  silicate 
and  sodium  fluoride  were  used  in  a  lead  glass  batch. 
The  reaction  is  expressed  as  follows  : — 

2Na2Si03  +  4NaF=4Na20+Si02  +  SiF4. 

Since  all  natural  silicates  used  in  opal  glass  manu- 
f<icture  contain  both  alumina  and  silica  in  a  com- 
bined form,  it  is  probable  that,  under  suitable 
conditions,  there  is  a  suspension  of  both  these 
compounds  in  the  opal  glass.  It  is  reasonable  to 
think  that  in  mixing  an  opal  batch,  one  may  first 
melt  together  the  constituents  which  are  naturally 
required  for  the  glass,  such  as  sand,  soda,  etc., 
thus  forming  a  silicate,  and  to  this  fusion  then 
add  a  fluoride  and  any  other  elements  necessary. 
The  function  of  the  fluoride  then  would  be  to  set 
free  the  silica  or  alumina  or  both,  which  are 
present  in  combined  form,  as  a  result  of  the 
preliminary  fusion,  thus  producing  the  desired 
opal  effect.  It  is  possible  that  some  of  the  investi- 
gators referred  to  may  have  performed  their 
experiments  in  this  manner,  without  mentioning 
the  fact,  thus  obtaining  results  not  in  exact 
conformity  with  the  stated  facts. 

Summary  and  Conclusions. 

In  general  we  say  then  (1)  that  opacity  is  the 
result  of  the  separation  of  either  silica  or  alumina 
or  both,  in  a  very  finely  divided,  proljably  colloidal 
form  in  the  glass  ;  (2)  the  most  suitable  condition 
for  this  separation  is  a  glass  of  low  melting  point, 
that  is,  one  containing  lead,  where  the  silica  and 
alumina  will  remain  suspended  for  some  time 
before  going  into  solution  ;  (3)  the  separation  of 
sUica  and  alumina  is  eft'ected  by  (a)  the  use  of 
silicates,  such  as  felspar,  in  conjunction  with  a 
fluoride  ;  (b)  by  a  doulile  fluoride,  such  as  cryolite, 
with  or  without  felspar  ;  (c)  by  silicofluorides,  with 
or  without  felspar  ;  (d)  by  a  fusion  of  the  major 
ingredients  of  a  glass,  with  the  addition  afterwards, 
of  a  fluoride  and  other  desired  substances  to  the 
fused  portion. 

There  is  another  probable  explanation  of  the 
production  of  opacity,  derived  from  a  con- 
sideration of  the  refractive  properties  of  glass 
with  respect  to  the  refractive  properties  of  the 
oxides  which  appear  to  produce  opacity.  If 
alumina  or  silica  or  any  other  oxide  is  held  in  very 
fine  suspension  in  the  glass,  then  we  may  consider- 
them  in  the  same  manner  as  we  consider  a  pigment 
and  a  vehicle  with  respect  to  hiding  power.  In 
the  case  of  a  pigment,  it  is  held  that  good  hiding 
power  is  obtained  when  the  refractive  index  of  the 
pigment  is  materially  different  from  the  refractive 
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index  of  the  oil,  whilst  if  the  i-efractive  indices 
of  the  pigment  and  oil  are  the  .same  there  is 
praetically  no  hiding  power. 

In  the  Slime  way  opal  >;lass  may  he  considesed 
as  consist  inn  of  a  n'ass  medium  (whieh  corresponds 
to  the  vehicle)  and  the  very  tinely  suspended 
particles  (correspondin(;  to  the  pigment).  Then 
if  the  refractive  index  of  the  iflass  medium  is 
materially  diflerent  from  the  refractive  index  of 
the  suspended  jiarlii'les.  we  shall  have  a  good 
opal  elTect,  hut  if  the  respective  refractive  indices 
are  very  nearly  alike,  we  should  expect  to  get 
tran.spareni'y  in  t>ur  glass.  Ordinary  glass  has  a 
refra<-tive  index  of  1-5."),  silica  111.  alumina  I-7ti, 
and  tin  oxide  *J-0  ;  which  means  that  under  suit- 
alile  conditions.  o|)a<ity  or  t>palcsceiice  may  he 
produced  hy  the  suspension  of  alumina,  silica,  tin 
oxide,  etc..  in  a  glass  medium,  because  of  the 
dilTerences  in  the  refractive  indices  of  these  oxides 
with  ivspect  to  the  glass. 

The  work  covered  in  this  paper  is  considered 
only  a.s  a  preliminar>-  for  further  investigation, 
and  is  given  in  the  hope  of  stinudating  a  thorough 
research  to  settle  the  disputed  points  which  appear 
to  exist.  The  work  was  carrieil  out  in  the  Research 
Lahoratories  of  the  National  Lead  Company  under 
the  direction  of  .Mr.  (i.  \V.  Thompson,  to  whom 
the  author  is  indebted  for  many  valuable  sug- 
gestions. 

Discussion. 

Mr.  J.  O.  Handy  said  he  believed  that  neither 
^hanina  nor  silica  wa.s  precipitated  as  such  in 
opal  gla.ss.  The  phosphate  glasses  doubtless 
■contained  insoluble,  finely  divided  calcium 
phosphate  in  suspension.  Glasses  containing 
fluorides,  however,  he  believed  to  owe  their 
opacity  to  one  or  more  fluorine  compounds, 
probably  silicottuoriiles,  which  were  in  process  of 
further  decomposition,  with  production  of  silicon 
fluoride  gas,  which  is  volatilised. 

With  reference  to  the  Macbeth  patent  for  a 
white  glass  free  from  "  ftre,"  the  cause  or  causes 
of  the  opacity  in  this  case  seemed  to  be  different 
from  that  of  the  opacity  of  the  older  types  of 
opal  glass.  Photomicrographs  showed  the 
presence  of  numerous  gas  Ijubbles,  liut  showed  no 
material  amount  of  suspended  solid  matter,  even 
when  a  niagnitication  of  400  diameters  was  used. 
The  suspended  matter  in  an  opal  glass  examined 
microscopically  could  not  be  detected  by  the 
usual  methods  of  microscopic  examination,  and 
bubbles  were  very  few  in  number.  The  su.spended 
.solid  matter  apparently  present  in  both  glasses 
evidently  existed  in  an  extremely  fine  state  of 
division  approaching  the  conilition  ordinarily 
described  as  "  colloidal." 

Mr.  E.  Eneqvist  stated  that  on  fusing  a  mixture 
of  sand,  soda,  and  fluorspar  for  a  few  hours,  he 
had  obtained  a  glass  which  «as  more  opaque  at 
the  top  than  at  the  bottom,  tending  to  show  that 
a  ga-s  was  given  olT,  but  not  completely,  however, 
since  prolonged  heating  drove  out  all  the  gas, 
and  ren<lered  the  glass  dear.  If  alumina  or 
silica  were  the  cause  of  opacity,  the  continued 
heating  would  not  cause  the  glass  to  clear,  as  in 
the  ca,se  of  SiF,. 

Mr.  .S-MfLL  replied  that  his  experience  in  opal 
work  had  been  that,  on  breaking  the  cniciljle  to 
examine  the  glass,  it  was  slightly  more  transparent 
near  the  top  than  at  the  centre  or  bottom.  He 
believed  the  alumina  and  silica  were  separated  in 
the  reaction,  rather  suddenly,  by  the  action  of  the 
fluorides,  and  that,  just  as  prolonged  heating  of 
any  glass  mixture  changed  its  constitution  and 
characteristics,  so  in  opal  work,  continued  healing 
tended  to  dissolve  the  separated  alumina  and 
silica  and  render  the  glass  clear. 


Meeting  held  al  liumfonl  Hall,  Chemists'  Building, 
OH  Fridai/,  January  'llitd,   lUlo. 


MR.    G.    W.    THOMPSON    IN    TIIE   Ca*in. 


PRESENTATION  OF  THE   I'ERKIN   MEDAL 
TO  DR,  EDWARD  WESTON. 

After  some  introductory  remarks  by  the 
Chairman, 

Prof.  C.  F.  CiiANni.liU,  in  making  the  presentation 
of  the  Perkin  Medal  to  Dr.  Edward  Weston,  said 
that  Weston  was  born  at  Brynn  Castle,  near 
Oswestry,  in  1850,  and  came  to  .\merica  in  1S70. 
His  first  engagement  was  with  the  W.  H.  .Moduck 
Co.,  manufacturers  of  photogiapliic  chemicals 
and  dealers  in  pliotographic  supplies  and 
apparatus  :  here  lie  stayed  about  a  year,  and 
during  this  period  and  later,  for  about  three  years, 
he  assistetl  I'rofessor  Charles  S,  Stone,  Professor 
of  Chemistry,  at  the  Cooper  Union,  Then  he 
went  to  the  American  Nickel  Plating  Company, 
where  he  found  that  the  nickel  plating  works  were 
in  very  poor  condition,  especially  the  galvanic 
batteries  employed  as  a  source  of  electricity. 
He  carefully  investigated  all  the  details  of  the  art, 
and  made  many  improvements  in  the  processes 
by  which  he  improved  the  quality  of  the  coating, 
secured  great  economy  in  nickel,  and  greatly 
reduced  the  time  req\ured  for  plating,  and 
particularly  succeeded  in  the  preparation  of  the 
surface  to  which  the  nickel  was  to  be  applied  and 
in  the  polishing  of  the  nickel  coating.  He  also 
discovered  a  dip  which  could  be  conveniently 
used  for  removing  nickel  from  damaged  goods 
in  order  to  coat  them  again. 

When  this  company  gave  up  business  in  1872, 
Weston  went  to  the  Silver  Nickel  Plating  Company. 
He  soon  left  this  company,  however,  and  was 
appointed  consulting  expert  by  the  Commercial 
Printing  Telegraph  Company,  operating  the 
patents  of  Foot  and  Randall,  This  company  was 
soon  bought  out  by  the  Gold  and  Stock  Telegraph 
Company. 

Dr.  Weston  then  formed  a  partnership  with  a 
Mr.  Harris  for  general  plating  business — copper, 
brass,  nickel,  silver  and  gold.  Here  he  built, 
in  the  latter  part  of  1872,  a  dynamo  as  a  substitute 
for  batteries  in  electroplating.  This  greatly 
increased  his  business,  so  he  enlarged  the  plant 
and  finally  moved  to  Canter  Street.  Here  he 
built  another  dynamo,  larger  and  sonu!«hat 
different.  Then  lie  l)uilt  a  third  dynamo  for  a 
manufacturing  firm  in  Newark.  At  this  time  he 
withdrew  from  the  plating  business  and  made  an 
arrangement  with  the  Newark  firm  to  build 
dynamos  for  electroplating  and  made  about  twenty 
of  them.  They  were  so  expensive,  however, 
that  they  could  only  be  use<l  by  large  concerns. 
He  started  to  design  a  simpler  and  cheaper 
machine,  but  the  firm  decided  to  give  up  the 
business.  A  new  firm,  Stevens,  Robbins,  and 
Hayville  bought  them  out  and  Weston  went  into 
partnership  in  order  to  de\elop  a  new  nickel 
anode  which  he  had  invented  and  for  which  he 
obtained  his  first  patent  in  1875. 

Since  then  he  has  taken  out  over  350  patents  for 
his  various  inventions,  and  has  made  radical 
improvements  in  several  arts.  Besides  that, 
a  great  deal  of  his  work  has  involved  the  most 
patient  and  careful  scientific  investigations,  often 
of  microscopic  accuracy,  and  has  contributed 
largely  to  the  advance  of  scientific  knowledge 
and  theory. 

In  190:i,  McGUI  University  conferred  upon  Mr. 
Weston  the  degree  of  LL.D.,  in  1904  the  Stevens 
Institute  of  Technology  bestowed  the  degree  of 
D.Sc,  and  in  June.  1910,  Princeton  University 
conferred  the  same  degree. 
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Dr.  Edward  Westox,  in  accepting  the  medal, 
expressed  his  sincere  thanks  for  the  honour  con- 
ferred upon  him.  and  also  acknowledged  the 
debt  of  gratitude  which  he  owed  to  Prof.  Chandler 
for  his  kindly  assistance  on  his  arrival  in  New 
York  in  1870. 

Dr.  L.  H.  B.VEKELAND  then  spoke  as  follows  : 
To  the  pioneer  work  of  Dr.  Edward  Weston  is 
due  the  development  of  several  industries  :  the 
electro-deposition  of  metals,  the  electrolytic 
refining  of  copper,  the  construction  of  electric 
generators  and  motors,  electric  illumination 
by  arc  and  by  incandescent  light,  and  the 
manufacture  of  electrical  measuring  instruments. 

Weston's  tendency  to  observe  small  details  in 
chemical  or  physical  phenomen.T  led  him  to 
improve  the  art  of  nickel-plating  and  electrolytic 
deposition  of  metals  to  a  point  where  it  entered  a 
new  era.  He  succeeded  in  devising  methods 
not  only  of  increasing  the  physical  texture  of  the 
deposit,  but  for  improving  enormously  the  speed 
and  regularity  with  which  the  operatioiis  could  be 
carried  out  ;  all  these  improvements  are  now 
embodied  in  the  art  of  electro-plating,  nickel, 
gold-,  and  silver-plating. 

At  that  time,  attempts  had  already  been  made 
to  refine  copper  commercially  by  means  of  the 
electric  ciu'rent.  Here  again.  Weston  established 
the  true  principles  on  which  economic,  industrial, 
electrolytic  copper-refining   could   bo   carried   out. 

The  whole  protilem  of  electrolytic  refining,  when 
Weston  took  it  up.  was  hampered  by  the  con- 
ception that  a  given  horsepower  could  onh- 
deposit  a  maximum  weight  of  copper,  regardless  of 
cathode  or  anode  surface.  Weston  showed  clearly 
how  to  increase  the  amount  of  copper  deposited 
per  electrical  horse-power.  Iiy  increasing  the 
number  and  size  of  vats  and  their  electrodes, 
connecting  the  vats  in  a  combination  of  series  and 
multiple,  the  only  limit  to  this  arrangement  being 
the  added  interest  of  capital  and  depreciation  on 
the  increased  cost  of  more  vats  and  anodes,  in 
relation  to  the  cost  of  horse-power  for  driving  the 
dynamos. 

The  electro-deposition  of  metals  forced  Weston 
into  the  study  of  tlie  construction  of  dynamos. 
In  187(3.  he  filed  his  fir.st  United  .States  patent 
on  rational  dynamo  construction,  which  was  soon 
followed  by  many  others,  and  l>efore  long,  he  had 
increased  their  gross  electrical  efficiency  from  a 
maximum  of  40  "„  to  05%,  and  a  commercial 
efficiency  of  85  to  00  "o- 

In  Weston's  factory  the  electric  arc  was  used 
for  the  first  time  in  the  Vnited  States  for  general 
illumination.  In  fact,  from  1875  to  1880.  Weston 
was  very  energetically  engaged  with  the  develop- 
ment of  lioth  systems  of  arc  and  incandescence 
illumination  by  electricity.  He  started  the  manu- 
facture of  arc-iight-carlious  by  methods  of  his  own 
invention,  and  thus  he  founded  another  new 
indtistry  in  America.  Amongst  the  many  objec- 
tions to  the  electric  arc  was  the  bluish  colour  of 
its  light.  Weston  found  a  complete  remedy  by 
the  introduction  of  vapours  of  metals  or  metallic 
salts  or  oxides  in  the  arc  itself,  so  as  to  modify  at 
will  the  colour  of  the  light,  and  thus  he  became 
the  inventor  of  the  so-caUed  '■  flaming  arc." 

In  his  endeavours  to  make  the  electric  incan- 
descence lamp  an  economic  possibility,  he  first 
tried  to  utilise  platinum  and  iridium  and  their 
alloys,  which  he  fused  in  a  specially  constructed 
electric  furnace,  devised  by  him.  antedating  the 
furnace  described  Iiy  Siemens.  This  is  probably 
the  first  electric  furnace,  excepting  the  furnace 
which  Hare  used  in  his  laboratory  in  I'hiladelphia. 
But  these  platinum  metals  had  serious  defects 
apart  from  their  high  cost,  and  by  that  time 
Weston  had  liecome  so  familiar  with  the  properties 
of  good  carbon  that,  like  other  inventors,  he 
became  convinced  that  the  ultimate  success  lay  in 
that  direction. 


To  make  carbon  filaments  homogeneous,  WestoQi 
passed  the  current  through  them  in  an  atmos- 
phere of  hydrocarbon  gas,  so  that  in  every  spot 
where  the  temperature  was  highest,  on  account 
of  greater  resistance  due  to  irregular  structure 
of  the  material,  the  hydrocarbon  gas  was  dis- 
sociated and  carbon  was  deposited  automatically 
until  tlie  defect  was  ciu'ed,  with  the  result  that  the 
filament  acquired  the  same  electric  resistance- 
over  its  whole  length.  By  now  Weston  bad 
become  convinced  that  the  ideal  filament  would  b« 
an  absolutely  structureless,  homogeneous  fila- 
ment, and  that  such  a  filament  could  only  l>e 
produced  artificially  from  a  structureless  sub- 
stance. He  finally  secured  this  result  by  evaporat- 
ing a  solution  of  collodion  to  produce  a  homo- 
geneous, structureless,  transparent  film  of  nitsro- 
cellulose.  As  this  film  could  not  be  carbonised 
the  nitrate  group  was  eliminated  by  means  of 
ammonium  sulphydrate.  This  gave  a  flexible,- 
transparent  sheet,  very  similar  in  appearance  to- 
gelatin  :  this  material  he  called  "  Tamidine." 
Such  films  could  be  cut  automatically  with  the 
utmost  exactitude,  producing  filaments  of  uniform 
section,  which  could  then  be  carbonised,  before 
f.astening  them  to  the  inside  of  the  glass  bulb  of  the 
incandescence  lamp. 

^\'eston  was  frequently  handicapped  in  his 
work  Ijy  the  imcertain  and  time-consuming 
methods  of  electrical  measurement  existmg  at 
that  time,  so  he  invented  for  his  own  iLse  a  set  of 
practical  measuring  instruments.  He  soon  totmd 
that  there  was  a  great  demand  for  such  uistru- 
ments,  so  he  devoted  himself  to  the  art  of  making: 
accurate,  trustworthy,  and  simple  electrical 
measuring  instruments. 

What  Stas  did  in  chemistry  for  atomic  weights, 
Weston  did  for  electrical  measuring  ;  he  created 
radically  new  methods  of  measurement,  and  intro- 
duced an  accuracy  undreamt  of  heretofore.  His- 
problems  were  not  easy  ones.  \Mien  Weston  took 
up  the  subject,  in  1884,  the  greatest  drawback 
in  the  construction  and  use  of  accurate  measuring^^ 
instruments  was  that  on  account  of  the  so-caUed 
temperature  coefficient  of  metals,  all  measure- 
ments had  to  be  corrected  by  calculation  to  the 
temperature  at  which  the  observation  was  made^ 
The  favourite  metal  for  resistances  at  that  time 
was  Gf-rman-silver,  but  he  pointed  out  that  the 
composition  of  German-silver  varies  very  con- 
siderably. Therefore  he  proposed  a  standard 
copper-nickol-zinc  alloy  containing  about  ;W%  of 
niclvel.  and  which  had  a  specific  resistance  of  more 
than  twice  that  of  ordinary  German-silver  and  a 
nuich  lower  temperature  coefficient.  He  then 
took  up  the  systematic  study  of  a  large  mnnber  of 
alloys,  and  in  the  course  of  the  work  observed 
remarkable  properties  in  some  manganese  alloys  t 
he  first  produced  an  alloy  which  ha<l  (i5  times  the 
resistance  of  copper,  then  an  alloy  which  had  nO' 
temperature  coefficient  whatever,  and  finally, 
produced  several  alloys  which  liad  a  itey alive- 
temperatvu-e  coefficient.  He  also  showed  that 
the  resistance  of  these  alloys  depended  not  only 
on  their  composition.  Init  on  certain  treatments 
which  they  undergo,  for  instance,  preliminary 
heating.  After  the  Weston  patents  had  been 
pul)lished.  his  alloy  was  called  maniiamn  in 
Germany,  and  publicity  had  lieen  given  to  its 
properties  with  scant  reference  to  its  real  inventor. 

No  less  important  was  the  invention  of  the 
Weston  standard  cell,  which  since  1008  lias  become 
the  accepted  universal  practical  standard  for 
electromotive  force.  UntU  that  time  the  Clark 
cell  had  been  accepted  as  the  standard  of  electro- 
motive force.  Weston  set  himself  to  make  a  cell 
that  had  no  temperature  coefficient  and  had  no 
"  lag."  He  found  that  the  saturated  solution  of 
zinc  sulphate  in  which  was  suspended  an  excess 
of  crystals  of  this  salt,  was  an  unsuitalole  electro- 
lyte   and    one    of    the    prmcipal    causes    why    the- 
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indications  of  the  I'lark  cell  varied  coii.sideral)ly 
with  the  temperature.  He  eanie  to  the  con- 
clusion that  cadmium  sulphate  was  moiv  appro- 
priate than  the  zinc  salt,  and  this  was  one  of  the 
several  important  impixn  ements  he  introduced 
in  the  construction  of  a  new  standard  of  electro- 
motive foire. 

Dr.  Weston  assures  me  that  he  has  succeeded  in 
making  his  alloys  to  show  oidy  a  change  of  one- 
millioiith  nart  for  a  variation  of  l"  C.  The 
metallic  alloys  he  iliscovered  are  now  used  in 
nearly  all  kinds  of  electrical  measuring  instru- 
njeiits  throughout  the  world. 

Dr.  En\v.\ui)  Weston  said  : — When  I  entered 
the  service  of  the  American  Nickel  Plating  Co..  the 
art  of  nii-kel  ]ilaliiig  was  in  its  infancy,  and  very 
little  was  known  ahout  the  conditions  necessary  to 
carry  it  on  successfully.  In  general  there  was  no 
ditliculty  with  the  nickel  solutions.  When  pro- 
perly used  they  gave  good  results.  The  trouble 
was  mainly  tlue  to  using  methods  similar  to  those 
euiployeil  in  depositing  silver.  .V  nickel  deposit 
cannot  lie  hurnished  like  silver,  because  it  is  too 
hard  :  conse(iuently  it  must  lie  polished.  The 
processes  then  employed  in  preparing  the  articles 
for  nickel  plating  were  meclianiial.  The  articles, 
after  they  came  fi-otn  the  liulTs,  were  dipjied  in  a 
hot  or  lioiling  solution  of  caustic  potash,  until  the 
fat  was  saponified,  and  a  dark  coating  of  oxide 
was  formed  on  the  surface.  They  were  then 
scoured  with  a  common  plater's  hrusli,  dipped  in 
rather  fine  pumice  stone,  washed  in  water,  and 
placed  either  directly  in  the  bath  or  immersed  in 
a  solution  intended  to  remove  the  last  faint  trace 
of  oxifle  which  might  have  been  formed  during  the 
si'ouring.  In  the  proces.ses  then  employed  the 
standard  voltage  recommended  was  two  volts, 
that  is.  two  Smee  cells.  That  pra*-tice  was  obvi- 
ously wrong,  because  what  was  nc-<-essary  was  to 
cover  the  inferior  metal  as  quickly  as  possible  after 
it  was  placed  in  the  solution  ;  if  this  wa.s  not  done, 
secondary  reactions  were  apt  to  take  place  between 
the  inferior  metal  and  the  nickel  in  solution,  and 
then  the  a<lhesive  cliaracteristics  of  the  coating 
were  lost.  Ilem-e  in  reality  one  of  the  most 
important  things  was  to  increase  the  voltage  and 
tiuickly  coat  the  whole  article  with  a  lihu  of  nickel, 
transfer  it  to  a  bath  in  which  the  voltage  was 
lower,  and  let  the  deposition  go  on  imtil  it  reached 
the  required  thickness.  If  the  artiile  was  very 
large  or  irregxdar  in  shape,  or  was  a  long  distance 
from  the  operation,  parts  of  the  suiface  would  get 
ctivered  witli  sicdmiary  compounds,  and  any 
attempt  at  polishing  would  cause  flaking.  Now, 
when  that  relatively  rough  surface  was  jdated.  it 
was  neces.sary  to  put  on  a  sullicient  coat  to  cover 
lip  the  scrat<hes.  We  lost  a  very  large  per- 
centage of  the  nickel  in  this  way,  and  also  a  very 
gre.it  deal  of  time  in  carefviUy  polishing  tlie  nickel 
••oat.  The  remedy  .seemed  to  lie  oliviously 
chemical  cleaning.  an<l  putting  on  the  soft  metal 
before  plaiing  it  in  the  bath  as  good  a  finish  as 
was  wanted  on  the  nickel  after  j)olishing.  The 
chemical  method  of  cleaning  was  a<lopted  entirely 
and  is  .still  in  use.  except  that  the  cleansing  of  iron 
or  steel  articles  or  other  metals  not  readily  acted 
upon  by  caustic  potash  or  soda,  is  done  by  the  aid 
of  electrolysis. 

It  then  occurred  to  me  that  it  should  be  possilile 
to  get  softer  nickel,  bvit  at  fii-st  the  only  way  I 
could  do  it  was  liy  rechicing  the  rate  of  deposition, 
keeping  down  the  tendency  to  the  evolution  of 
hydrogen  at  the  cathode."  .Some  years  later  I 
found  a  .solution  which  yielded  a  nickel  deposit 
with  characteristics  clo.sely  approaching  those  of 
good  copper.  The  metal  could  lie  rolled  and  drawn. 
and  I  called  it  "  malleable  nickel,"  It  was  made  by 
using  a  single  salt  of  nickel.     I  soon  found,  however, 


that  no  single  salt  of  nickel  could  be  used  for  de- 
positing nickel  ciimmercially,  and  no  doidile  sul- 
phate of  nickel  and  potassium  or  any  other  alkali 
could  be  used  for  depositing  nickel,  "if  a  solution 
of  a  single  salt  of  nickel  (chloride,  sulphate, 
bromide,  or  iodide)  is  electrolysed,  a  good  deposit  of 
metallic  nickel  is  first  obtained,  but  after  a  while 
the  deposit  becomi's  darker  and  darker  in  colour, 
until  at  lii.sl  there  is  a  tint  cif  green  on  the  surface 
of  the  cathode.  When  that  begins,  more  and  more 
hyilrogen  is  evolved  at  the  cathode  until  finally 
tlie  cathode  is  covered  with  a  green  salt.  Now  the 
addition  of  a  little  sulphuric  acid  to  the  solution 
causes  it  to  begin  dei)ositing  nickel  again, 
Altluiugb  all  the  single  nickel  salts  are  acid  to 
litmus  paper,  if  they  are  electrolysed  until  the  green 
deposit  forms  on  the  cathode  they  become  basic. 
That  led  to  the  invention  of  a  nickel  anode  and  a 
new  solution. 

The  anode  was  made  from  irrain  nickel  mixed 
with  the  niiiuiuum  amovint  of  carbon,  with  a 
binder  of  tar  or  pilch,  the  whole  being  submitted 
to  hydraulic  pressure.  If  the  nickel-carbon 
electrode  were  limken  up  there  was  apparently  no 
change  in  the  size  of  the  grains,  although  an 
enormous  amount  of  nickel  had  been  taken  out  of 
the  electrode.  The  only  observable  dilTerence  was 
that  by  the  use  of  a  sh.arp-pointed  instrument  it 
could  be  cut  out  in  a  powdered  condition.  If  a 
large  cast  ano<le  is  used  for  some  time  it  will 
appear  to  lie  just  the  same  size  as  it  was  originally, 
but  it  will  bend  like  a  piece  of  flexible  sandstone 
Examined  under  a  glass,  it  will  be  seen  that  the 
colloidal  portion  has  dissolved  out  and  left  the 
crystals. 

The  solution  used  was  nickel  sulphate  or 
chloride,  to  which  boric  acid  had  lieen  added. 
If  an  acid  had  been  added  which  had  a  tendency 
to  attack  the  metal  to  be  coated,  secondary 
reactions  woidd  have  been  set  up  immediately 
on  putting  the  electropositive  metal  into  the 
bath, 

During  my  connection  with  the  plating  business 
I  discovered  that  the  presence  of  colloids  was  oft«n 
very  harmful  in  nickel  solutions,  especially  double 
sulphate  oi-  chloride  solutions.  The  presence  of 
01  "o  of  gelatin  in  a  plating  solution  is  sufficient 
to  produce  a  lilack  powdery  deposit  and  also  a 
large  amount  of  hydrogen. 

Diinamos.  Originally  the  platers  had  a  very 
small  equipment  of  batteries,  and  these  were 
very  cheap  ;  a  fair-sized  plating  establishment 
could  be  run  with  about  .$15  or  .$20.  so  that 
the  introduction  of  dynamos  was  a  very 
diffictdt  jiroblein  as  regards  first  cost.  The 
first  dynamo  I  Iniilt  was  used  in  my  own  place  in 
Elm  Street.  New-  "S'ork.  It  had  two  armatures — 
one  for  exciting  the  field  magnet,  and  the  other 
for  drawing  the  arm.  The  machine  had  a 
regulated  rheostat  consisting  of  (Jerinan  silver 
wires  wound  around  the  legs  of  the  table.  On 
the  magnet-charging  armature  1  had  thin  wire 
until  I  got  the  current  down,  and  kept  all  the 
E.M.F.  for  running  an  are  light,  so  that  I  had  a 
very  powerful  machine  for  my  purposes.  As 
soon  as  the  success  of  that  machine  had  been 
demonstrated  another  one  wa.s  started,  and  that 
dynamo  ran  continuously  until  a  few  years  ago, 
when  it  was  destroyed  in  a  fire.  Later  I  built 
another  t\pe  of  single  armature  which  was  more 
efficient,  bvit  still  the  efficiency  from  the  power 
standpoint  was  rather  poor.  We  binlt  about 
twenty  of  these.  I  realised,  however,  that  a 
cheaper  machine  than  this  was  necessary  for  the 
plating  industries.  To  reduce  the  amount  of 
work  to  the  minimum  and  also  the  amount  of 
material,  the  machine  was  almost  entirely  made 
in   a   latlie — cylindrical   work.     There   were   only 
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two  parts  in  the  machine  which  called  for  a  milling 
machine  or  plane.  I  then  designed  two  small 
machines.  One  was  about  four  inches  in  diameter 
and  about  six  inches  long  to  be  sold  for  $05 
for  the  use  of  small  platers.  Another  size  was 
made  about  8  in.  in  diameter  and  about  6  in. 
long,  the  armature  being  somewhat  larger  ;  that 
was  for  a  good  sized  plant,  and  to  sell  for  $105. 
Later  we  built  very  much  larger  machines,  up  to 
20  in.  (inside  diameter  of  the  cylinder  carrying 
the  radio  magnets  lietween  the  poles  of  which  the 
armatures  revolved).  This  machine  had  a  very 
liigli  output  per  pound  of  material  and  for  unit 
cost. 

Many  difficulties  were  encountered  in  the 
introduction  of  dynamos.  At  that  time  the  platers 
got  ready  during  the  day  and  ran  the  baths  at 
night  for  12  to  11  hours  ;  so  that  the  solutions 
and  methods  had  to  be  changed  to  produce  the 
same  coating  in  one-quarter  the  time.  The 
operators  did  not  approve  of  the  innovation, 
and  the  question  of  price  was  also  a  great 
difficulty. 

In  the  arc  lif/ht  industry  we  were  confronted 
-with  the  opposition  to  the  colour  of  the  light. 
I  started  with  the  long  arc  lamp,  but  it  failed 
everywhere.  I  modified  the  light  for  the  double 
purpose  of  modifying  the  colour  and  increasing 
the  power  efficiency.  The  amount  of  light  per 
horse-power  was  very  largely  increased  by  the 
addition  of  the  substances  that  caused  the  flaming 
arc,  and  they  also  tended  to  keep  the  light 
steady. 

Arc  light  carbons  were  manufactvired  on  a 
tairly  large  scale  toward  the  end  of  my  connection 
with  the  business,  but  when  we  started  to  work 
with  the  arc  lamp  here  we  paid  $1.20  a  dozen  for 
carbons  from  France.  Of  course  that  price  was 
fatal  to  the  introduction  of  the  electric  light. 
It  was  a  chemical  proposition  .throughout  and 
it  required  a  good  deal  of  hard  work.  We  sold 
them  at  from  $12  to  $14  per  thousand  when  we 
disposed  of  the  plant,  and  1  think  that  they 
afterwards  went  down  to  from  $6  to  $8  per  thou-  \ 
sand.  ! 

In  the  arc  lamp  we  were  also  confronted  with  a    | 
serious  meclianical  problem,   that  of  getting  the    j 
regulators  to  keep  all  the  arcs  always  of  the  same    ' 
length   when  they   were  in   series,   because   there 
must   be    the    same   amount   of   energy    on   each 
lamp.     Therefore,  the  resistances  of  the  individual 
lamps  must  be  almost  exactly  the  same  for  equal 
lighting    power.     That    difficulty    was    overcome 
in  quite  a  variety   of  ways  by   both   Brush  and 
myseK. 

In   the    incandescence  lamp   the  chemical  diffi- 
-culties  were  vastly  greater  than  the  mechanical. 
One  of  the  first  problems  to  be  solved  was  the 
irregularity  of  the  filaments  made  from  liamboo  or    I 
paper.     If    a   defective   loop   made   from   any   of   j 
these  substances  is  put  into  a  hydrocarbon  vapour 
and  a  current  passed  through  it,  the  hydrocarbon    i 
vapour  wUl  be  dissociated,  and  a  deposit  of  carbon 
will   form   on   the  hot   spots,   so   that   finally   the 
loop  will  be  repaired  and  will  glow  all  over  uni- 
formly.    The  next  step  is  to  continue  the  deposi- 
tion of  carbon  all  over  the  loop  so  as  to  bring  the 
resistance  to  exactly  what   is   required   before   it 
goes  into  the  lamp. 

Sul)stantially,  every  carbon-filament  lamp  is 
made  by  the  above  process  of  carbon  treat- 
ment. The  courts  have  ruled  that  I  did  not 
invent  this  process.  Hiram  S.  Maxim  got  the 
credit  for  it,  but  Sawyer  got  the  first  patent  on  it. 
1  liad  made  it  very  early  in  the  history  of  the  work, 
long  before  Mr.  Maxim  or  ilr.  Sawyer  had  any 
knowledge  of  it  whatever. 


However,  when  filaments  were  treated  by  the 
hydrocarlion  method  they  always  failed  at  one 
spot — the  initial  weak  spot.  We  put  a  lamp 
between  a  powerful  permanent  magnet  and  passed 
an  alternating  current  through  it.  and  the  loop 
vibrated  at  a  rate  corresponding  with  the  rate  of 
alternation  of  the  dynamo.  That  was  a  severe 
test,  but  it  showed  us  whether  we  had  completely 
eliminated  the  defective  spots,  because  when  the 
loop  began  to  vibrate  if  there  were  any  weak  spots 
they  would  show. 

I  then  took  up  the  problem  of  producing  the 
structureless  homogeneous  carbon  thread,  of 
uniform  cross  section,  and  of  uniform  electric 
resistance  from  end  to  end  for  any  given  section. 

After  numerous  attempts,  it  was  decided  to 
make  the  filaments  from  collodion,  Ijut  the  alcohol- 
ether  solvent  caused  trouljle,  owing  to  shrinkage 
and  pitting  :  this  was  avoided  by  very  slow 
evaporation.  Finally  ammonium  sulphydrate  was 
selected  as  the  most  suitable  agent  for  re-form- 
ing the  cellulose.  The  process  was  later  modified 
liy  squirting  a  solution  of  cellulose  containing 
zinc  cliloride  through  very  fine  tubes  into  alcohol. 
In  that  way  tlie  homogeneous  carbon  filaments 
were    obtained. 

Alloys. — The  alloys  at  our  disposal  for  electrical 
measurement  work  were  German  silver  and 
platinum  silver,  which  was  too  expensive  for  use. 
German  silver  generally  had  a  resistance  about 
thirteen  times  that  of  copper  and  a  temperatvire 
coefficient  of  0004433  ;  it  contains  from  4  to 
18%  Ni.  I  found  out  quite  early  that  it  varied 
very  much  in  resistance,  and  in  temperature 
coefficient,  and  that  by  increasing  the  per- 
centage of  nickel  the  specific  resistance  was 
increased  in  nearly  the  same  proportion,  and  the 
temperature  coefficient  was  reduced  by  nearly 
the  same  proportion.  We  made  standard  German 
silver  containing  30%  nickel  ;  it  had  twenty- 
eight  times  the  specific  resistance  of  copper 
(about  tliirteen  as  given  by  Madison)  and  the 
temperature  coefficient  was  almost  half  that  of 
copper.  These  temperature  coefficients  were  of 
very  great  importance  because  it  was  necessary 
where  electrical  instruments  were  \ised  to  give 
true  results,  whereas  the  results  obtained  from  other 
alloys  varied.  The  very  best  German  silver  that 
we  could  make  was  not  good  enough  for  instrument 
work,  nor  was  it  good  enough  for  a  standard.  I 
therefore  examined  a  large  number  of  alloys,  and 
found  that  none  gave  such  a  high  specific  resistance 
as  manganin.  Nickel  stands  next  to  it  ;  it 
gives  very  high  specific  resistance'  not  only  with 
copper  but  with  other  metals.  On  the  other  hand, 
the  nickel  alloys  have  not  so  good  a  temperature 
coefficient  as  the  manganin  alloys,  and  they  have 
a  relatively  liigh  thermo-electrical  effect  against 
copper  and  other  metals. 

The  standard  cell.  My  first  efforts  were  devoted 
to  tlie  improvement  of  the  Clark  cell.  According 
to  Clark  there  was  no  difficulty  in  making  or 
selling  standard  cells  of  this  type.  1  found  a  great 
deal  of  difficulty,  and  after  quite  a  long  investiga- 
tion I  abandoned  the  form  of  cell  that  Clark  used. 
He  recommended  making  the  paste  of  zinc 
sulphate,  mercurous  sulphate,  and  metallic  mercury. 
I  started  my  cadmium  cell  and  after  a  long, 
tedious  investigation  1  finally  succeeded,  but  the 
lag  was  very  pronounced.  I  reduced  the  tempera- 
ture coefficient  of  that  cell  very  much  and  got  rid 
of  the  lag  by  using  a  saturated  solution  of  zinc 
sulphate  which  gave  a  very  steady  and  reliable 
standard,  but  still  it  had  a  temperature  coefficient: 
to  avoid  that  I  used  a  cadmium  mercury  amalgam 
on  one  side,  and  pure  mercury  with  mercurous 
sulphate  on  the  other.  This  cell  with  a  solution 
of  cadmium  sulphate  saturated  at  4°  C.  shows 
practically  no  temperature  coefficient. 
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JAMES  HAHGU EAVES. 

English  choniicnl  tfchnoldny  has  lost  one  of 
its  most  notaMf  iici-sonahtii's  l)y  thf  deatli,  on 
April  Ith.  of  Mr.  Jatiu's  llarnivavi-s  of  Witlnos, 
an  original  nicmlM-r  of  this  Society. 

Born  in  is:il,  he  coinnieneed  work  on  the 
recovery  of  snl|)hur  from  alkali  waste  in  lS5t5, 
and  in  the  ioui-s<>  of  this  work  hec.ame 
aeqviainteil  with  William  (iossage.  who  had 
heen  experimenting  on  similar  lines.  .\t  that 
time  little  eneouragemeiit  was  olTered  by 
alkali  makers  to  eontinne  the  work,  though 
many  years  afterwards  this  pioneer  work  was 
applied  .successfully  in  a  somewhat  modified 
form.  Enterii\g  the  employ  of  Mr.  Gossage, 
llai-greaves  turned  his  attention  to  the  oil  and 
soap  industries,  and  succeeded  in  devising  a 
process  for  n'covering  chromatcs  used  in 
bleaching  oils  and  fats  for  soap  making,  by 
which  tlie  cost  of  the  [jroeess  was  very  greatly 
reduced,  lie  also  practically  revolutionised 
soap  making  by  discovering  a  method  for 
bleaching  the  brown  soap  in  general  use  at  that 
time,  and  was  the  fii-st  to  prepare  blue  mottled 
soap.  After  leaving  (iossage  in  l.sti.").  he  be- 
came interested  in  metallurgical  work,  and  his 
.suggestion  to  utilise  sodium  nitrate  in  place  of 
air  in  making  steel  by  the  Bessemer  process,  was 
trieil  at  Nottingham,  but  though  the  results 
were  good  the  method  proved  too  costly.  He 
devised  a  method  for  recovering  the  phosphorus 
as  sodium  phosphate  from  blast-furnace  slags, 
obtaining  ferric  chloride  as  a  by-product,  which 
was  converted  direct  into  the  oxitle  and  chlorine. 
In  1873,  he  erected  works  at  Widnes  to  carry 
out  his  process  for  the  production  of  hydro- 
chloric acid  by  the  action  of  pyrites  burner 
ga-ses  on  common  salt,  and  this  process  was  run 
succes-sfully  for  many  years,  \intil  the  works 
were  taken  over  by  the   I'nitod  .\lkali  Co. 

In  conjunction  with  the  late  .\lr.  Thomas  Bird, 
he  invented  an  electrolytic  process  for  decom- 
posing salt,  known  as  the  Ilargreaves-Bird  pro- 
cess. After  prolonged  experiments,  a  large 
cell  was  constructed  and  woiked  continuou.sly 
for  two  years,  during  which  time  the  production 
was  O-jJ",,  of  tiiat  theoretically  i)ossible.  Later 
a  plant  was  erecU'd  at  Middlcwich,  where  the 
process  was  carried  out  on  a  large  scale  with 
great  succes.s  :    these  works  have  recently  been 


acquired  by  the  Electro-Bleach  and  By-Pro- 
ducts,  litd.  The  process  has  also  been  exten- 
sively adopt<'d  in  EuroiJe  and  America  with 
very   satisfactory   results. 


J.  M.  C.  BATON. 

.Mr.  .1.  .M.  C.  Baton,  Managing  Director  of 
Messrs.  .Manlove.  .Mliott  and  Co..  lAd.,  Notting- 
ham, died  on  .\pril  10th.  after  a  short  illness. 
Mr.  Baton  always  took  a  keen  and  active 
interest  in  the  alTairs  of  this  Society,  and 
especially  of  the  Nottingham  .Section,  of 
which  he  was  Chairman  from  ISlC.  to  189.J. 
He  also  served  on  the  Coimcil  of  the  .Society 
as  an  Ordinarv  .Member  from  lS9!t  to  1901  and 
as  N'ice-Bresid'ent  from  1901  to  1903. 


OTTO  N.  WITT. 

Otto  Nikolaus  Witt  was  horn  in  Petrograd  on 
March  iUst,  1S.')3.  He  .studied  chemistry  at 
tlie  Ziirich  Bolytechnikum  and  graduated  at 
Ziirich  University.  After  spemling  some  years 
in  ironworks  in  tiermany  antl  in  calico  print- 
works in  Switzerland,  he  came  to  JCnglaiid, 
where  he  was  engaged  at  the  works  of  Williams, 
Thomas,  and  Dower,  Brentford.  Later  he 
returned  to  (iermany  to  work  at  the  dyestutl' 
factory  of  L.  Cassella  \md  Co.,  and  in  1891  he 
was  appointed  Professor  of  Chemical  Technology 
at  Chariot  ten  burg. 

From  the  year  1876  onwards,  Witt  contri- 
buted largely  to  our  knowledge  of  the  dyestuft's. 
He  was  one  of  the  first  to  attempt  a  correlation 
of  the  colour  and  other  properties  of  dyestufls 
with  their  constitution,  and  it  was  he  who 
showed  that  the  tinctorial  properties  of  certain 
aromatic  compounds  depend  upon  the  presence 
both  of  a  chromophor  and  of  a  salt-forming 
group,  and  that  the  tinctorial  power  of  a  dye- 
stuff  increases  with  the  number  of  ehromo- 
phoric  groups  present.  Among  the  a/.o  dye- 
stufls his  work  included  the  preparation  of 
clirysoidine  and  the  tropiiolins.  In  the  azine 
series,  he  discovered  the  eurhodines  and 
eurhodols,  and  prepared  a  number  of  new 
safranines  and  higher  indulines.  In  1881  he 
disco\ered  the  indophenols  and  also  prepared 
their  leuco  compounds. 

Witt  was  one  of  the  foremost  German  techno- 
logists, and  a<ted  as  President  of  the  Inter- 
national Congress  of  Applied  Chemistry  held  in 
Berlin  in  1903.  He  was  an  original  member  of 
this  .Society.     He  died  suddenly  on  .March  23rd. 
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C'enlrijwjal      separator.     E.       Kopke,       Honolulu, 

Hawaii,   Assignor  to   Kopke  Cfarifier  Co.,   Ltd. 

U.S.    Pat.    1.119,173,    Dec.    1,    1914.      Date    of 

appl.,  Dec.  8,    1911. 

In  a  centrifugal  .separator  for  the  clarification  of 

liquids  by  stratification,  cross-currents  converging 


towards  the  discharge,  which  would  tend  to  dis- 
turb the  established  strata,  are  prevented  by 
placing  a  permeable  partition  (perforated  plate, 
wire  netting,  cloth)  within  the  rotor  in  the  path  of 
the  overflow  therefrom  and  adjacent  to  the  dis- 
charge opening,  whereby  the  discharge  is  broken 
up  into  a  multitude  of  small  jets  .spread  over  a 
considerable  area,  the  direction  of  the  flow  of 
liquid  through  the  screen  being  preferably  opposite 
to  the  direction  of  the  centrifugal  force. — J.  F.  B. 
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CenirHugdl  separator.  E.  Koplie,  "Honolulu. 
Hawaii.  U.S.  Pat.  1,119.176,  Dee.  1,  19U. 
Date  of  appl.,  June  21,  1912. 

The  rotating  bowl,  constituting  an  imperforate 
stratifying  chamber,  is  provided  near  the  bottom 
with  an  annular  guide  plate,  preferably  inclined 
downwards,  and  forming  an  antechamber  into 
which  the  crude  liquid  is  first  introduced.  The 
periphery  of  the  guide  plate  extends  near  the  wall 
of  the  bowl,  so  that  the  liquid  issuing  from  beneath 
it  enters  the  stratifying  chamber  at  a  level  well 
below  the  surface  of  the  body  of  liquid  undergoing 
stratification.  The  space  between  the  guide  plate 
and  the  floor  of  the  drum  is  enclo.sed  Ijy  a  perforated 
screen,  whereby  the  liquid  passing  beneath  the 
guide-plate  is  broken  up  into  a  number  of  small 
streams.  The  clarified  liquid  may  be  discharged 
over  the  overhanging  lip  of  the  bowl  or  by  means  of 
an  adjustable  scoop. — J.  F.  B. 

Separating  solids  from  liquids  ;   Centriiuqal  machine 

for .     Jahn     nod     Co.     Fr.     Pat.     471,531. 

April  30,  1914.  Under  Int.  Conv.,  May  3,  1913. 
and  April  8,  1914. 
See  U.S.  Pat.  1,124,907  of  191.5  ;  this  J..  1915,  264. 
The  telescopic  outlet  tubes  are  so  adjusted  that  the 
solids  are  discharged  by  the  action  of  the  pressure 
in  the  drum  without  the  use  of  conveyors. — W.H.C. 


Filtration  ;    Process  and  apparatus  for  ■ 


Soc. 


des  Etablissements  Daubron.  Second  Addition, 
dated  Julv  17,  1913.  to  Fr.  Pat.  437,614,  Feb.  22, 
1911  (this  J.,  1912,  524). 
The  filter  cloth  is  covered  with  coarse  canvas,  so 
that  when  the  filter  is  cleaned  by  reversing  the 
current,  the  rubbing  of  the  canvas  against  the 
filter  cloth  assists  in  the  discharge  of  the  deposit. 

— W.  H.  C. 


Filtration  ;    Apparatus  for  ■ 


0.  Butters  and 


Co..    Ltd.     Fr.    Pat.    472.015,    May    9,     1914. 

Under  Int.  Conv.,  Aug.  13,  1913. 
The  bag  of  filter  cloth  which  surrounds  the  frame 
of  a  suction  filter  is  left  open  at  the  bottom,  the 
ends  hanging'  down  below  the  lower  part  of  the 
frame,  so  that  when  the  filter  is  under  suctiom  they 
are  drawn  together,  and  close  the  bag.  \Vlien 
water  is  admitted  to  the  interior  of  the  frame  to 
discharge  the  oake,  the  lower  ends  of  the  bag  open 
and  allow  the  pressure  within  and  without  the 
frame  to  be  equalised. — W.  H.  C. 


Filtration  ;     Process    and   apparatus   for  - 


C. 


Butters.     Fr.  Pat.  472.017,  May  9,  1914.     Under 

Int.  Conv.,  June  18,  1913. 
A  RAPID  current  of  the  liquid  or  mud  to  be 
filtered  is  caused  to  flow  over  the  surface  of  hori- 
zontal suction  filters  mounted  on  a  frame,  so  that 
the  formation  of  the  cake  is  assisted  by  the  action 
of  gravity.  To  aerate-  the  mud,  it  is  supplied 
faster  than  the  filters  can  receive  it,  and  the 
portion  wliich  overflows  is  re-circulated.  'SVhen 
the  cake  is  sufficiently  thick  it  is  washed,  and  the 
filters  are  tilted  to  dischai'ge  the  cakes. — W.  H.  C. 

Mixing  and  disinlegraiing  apparatus.     J.  Wolters- 

dorf.  Fr.  Pat.  471.061.  March  31,  1914. 
An  axial  shaft  passing  through  a  horizontal 
cylindrical  casing  carries  at  the  ends  two  oppositely 
threaded  screw  conveyors  and,  in  the  middle,  a 
series  of  lieater  arms  projecting  into  the  spaces 
between  flat  or  wedge-shaped  teeth  fixed  to  the 
inner  wall  of  the  casing.  Material  fed  into  the 
casing  is  delivered  by  the  conveyor  screws  to  the 
beaters  of  the  disintegrator,  and  the  mixed  product 
is  discharged  through  a  door  on  the  lower  side  of 
the  casing  controfied  by  a  spring. — W.  H.  C. 


Disintegrators  ;    Process  and  means  for  inereasini/ 

the     output     of .     G.     Polysius.     Fr.     Pat. 

471.675,     April     7,     1914.     Under    Int.     Conv., 
April  9,   1913. 

To  increase  the  output  of  disintegrators,  the 
particles  which  are  too  large  to  pass  tlu-ough  the 
sieves  are  collected  by  hook-shaped  projections  on 
the  interior  surface  of  the  drum,  and  are  carried 
round  and  returned  to  the  sphere  of  action  of  the 
beaters  when  the  projections  reach  the  lowest  point 
of  theii'  path.— W.  H.  C. 

Filtering  apparatus.  M.  Deacon  and  W.  Gore, 
London.  U.S.  Pat.  1.130.382,  March  2.  1915. 
Date  of  appl..  Dec.  3,  1912. 

See  Eng.  Pat.  29,301  of  1911  ;  this  .T.,  1913,  221. 


Manufacture  of  - 


Furnace  tubes  or  chambers 

R.  P.  Pictet,  Walsall.  U.S.  Pat.  1,130,533» 
March  2.  1915.     Date  of  appl.,  July  30,  1914. 

See  Eng.  Pat.  15,379  of  1913  ;   this  J.,  1914,  849. 

Dust  from  air  or  vapour  ;   Apparatus  for  extractintf 

.     .T.  Herbing.  Halle.  Germany.     U.S.  Pat. 

1.130.596.  March  2,  1915.  Date  of  appl., 
Oct.  3,   1913. 

See  Eng.  Pat.  20,700  of  1913  ;    this  J.,  1914.  468. 

Liquids  from  solids  ;   Apparatus  for.  and  method  of 

expressinij .     J.  J.  Berrigan.  Orange,  N. J., 

Assignor  to  H.  R.  Worthington.  U.S.  Pats. 
1.130.701  and  1.130,879,  March  9,  1915.  Dates 
of  appl.,  Aug.  22,  1911,  and  July  8,  1913. 

See  Eng.  Pat.  18,584  of  1912  ;    tliis  J.,  1913,  933. 

Drying  objects  formed  of  plastic  masses;     Method 

of .     O.     Eberhard.     Heidenau.     Germany. 

U.S.  Pat.  1,131.047,  March  9,  1915.  Date  of 
appl..  Aug.  8,   1912. 

See  Fr.  Pat.  455,959  of  1913  ;   this  J.,  1913,  933. 

Centrifugal    separator.     V.S.   Pat.    1,119,175.     See 
XVII. 


Ua.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Coal    and    petroleum ;     Some    relations    in    origin 

between .     D.    White.     U.S.    Geol.    Survey. 

J.  Washington  Acad.  Sci.,  1915,  5,  189 — 212. 

From  a  consideration  of  the  specific  gravities 
of  the  oils,  and  the  various  degrees  of  regional 
alteration  exhibited  liy  the  mother  rocks  and 
associated  carbonaceous  deposits,  of  different 
geological  formations  and  regions  in  tlie  Eastern 
United  States,  it  is  concluded  that  petroleum 
results  from  the  geodynamic  alteration  of  certain 
types  of  organic  debris  deposited  in  sedimentary 
strata.  The  types  of  oils  produced  are  probably 
governed  by  the  composition  of  the  original  organic 
deposits,  and  the  rank  of  the  oils  ^\-ithin  each 
type  by  the  stage  to  which  the  natural  distillation 
has  pi-ogressed.  Oils  of  the  lowest  rank  of  each 
type  usually  occur  in  those  regions  and  formations 
in  wliich  the  carbonaceous  deposits  are  least  altered, 
and  oils  of  the  highest  rank  in  regions  where  the 
carbonaceous  deposits  are  of  correspondingly 
high  rank,  the  effect  of  progressive  regional 
dynamic  alteration  being  marked  by  a  concentra- 
tion of  hydrogen  in  the  oils  and  a  concentration  of 
carbon  in  the  residual  debris  (coal,  carbonaceous 
shale,  etc.).  The  sporadic  occurrence  of  abnorm- 
ally light  oils  in  pools  of  lower  rank  is  probably 
due  to  filtration,  or  to  migration  from  underlying 


Vol.  XJLXIV.,  No.  8.]  Cl.  Ua.— FUEL;  GAS;.  MINERAL  OILS  AXD  WAXES. 


411 


formations  of  more  advanced  alteration.  In 
general,  at  a  niven  point,  the  oils  found  in  sviceessive 
underlyint;  fornintions,  or  stratinrapldially  lower 
sands  in  the  same  formation,  are  i)ronressively 
higlier  in  rank.  Knpler's  principle — that  the 
increase  in  sp.  ^r.  of  the  oil  is  inveree  to  the  strati- 
graphical  depth  of  tlie  well — thus  corresponds  to 
Hilt's  law  with  regard  to  the  increasing;  carlionisa- 
tion  of  coals  with  ilepth.  In  regions  where  the 
progre.ssive  removal  of  volatile  sidistances  from 
the  organic  dejjosits  in  any  formation  has  passed 
a  certain  point,  markeil  in  most  provinces  by 
65  to  70",,  of  (ixed  carlioi\  (pure  coal  hasis)  in 
the  associated  or  t>verlying  coals,  commercial  oil 
pools  are  not  present  in  that  formation  or  in  any 
other  formations  normally  underlying  it,  nlthovigh 
commercial  gjis  pools  may  occur  in  a  border  zone 
of  higher  carlionisation.  Tin-  approximate  car- 
bonisation limits  of  the  rocks  containing  or  over- 
lying oil  pools  may  vary  somewhat  in  ditferent 
provinces  according  to  the  characters  of  t  he  original 
organic  di^bris,  the  circumstances  attending  its 
deposition,  and  the  geological  structure.  Wherever 
the  regional  alti'ration  of  the  carbonaceous  residues 
pa.sses  the  point  marked  by  ()."> — 70",,  of  (ixed 
carbon,  the  light  distillates  appear,  in  general,  to 
he  gases  at  rock  temperatvues.  Occluded  oils 
may,  in  some  cases,  have  escaped  volatilisation. 

— \V.  E.  F.  1\ 


Calorimelry  ;    Combuslion  ■ 


-,    and    ihe    heals    of 


conibuslio)!  of  siirro.sc,  benzoic  iicid,  tnxl  iia/jh- 
tluilene.  II.  C.  Kiikinson.  Scientilic  I'apers  of 
Bureau  of  .Standards.  U.S.A..  No.  230,  Julv  10, 
19U.  Bull.  Bureau  Standards,  1914,  11,  189— 
257. 

TnE  sources  of  en'or  in  bomb  calorimetry  can  be 
avoided  or  reduced  to  a  negligible  quantity  by  care 
in  the  design,  construction,  and  use  of  the  calori- 
meter. The  cooling  corrections  for  a  properly 
designed  calorimeter  may  Ix;  made  with  an 
accuracy  of  about  1  part  in  10.000  of  the  total 
amount  of  heat  measured.  Deternunations  of 
the  heat  of  combustion  of  naphthalene  gave 
9t$22±2  calories  per  grm.  weighed  in  air,  with  a 
maxiunim  deviation  of  about  5  in  10,000  for  groups 
of  observations  upon  the  same  sample,  and  about 
the  same  maximum  deviation  of  different  groups  of 
observations  from  the  mean  of  all.  regardless  of  the 
sample.  Benzoic  aci<l  gave  (W2'J  -  1  calories  (20'') 
per  grm.  weighed  in  air.  with  a  maximum  deviation 
of  about  1  in  lOOtt  for  the  earlier  experiments  and 
5  in  10,000  for  the  later  ones.  Sucrose  gave  ;ii)4i)  -  2 
calories  (20'')  per  grm.  weighed  in  air.  with  a  mean 
<leviation  of  about  '.i  in  10.000.  Benzoic  acid  is 
regarded  as  the  most  desirable  substance  for  a 
combustion  standard  as  indicated  by  the  agreement 
between  the  residts  of  dilTerent  observers.  .Naph- 
thalene is  very  reliable  and  convenient  altliough  it 
requires  care  in  handling.  Sucrose  is  not  so  satis- 
factory as  benzoic  acid  because  of  its  lower  heat  of 
combu.stion,  its  frequent  failure  to  ignite,  and  the 
lower  precision  of  the  results  obtained. — K.  R.  A. 

Bunsen  flame  ;   Comhiislion  in  Ihe  inner  cone  of  ihe 

.     L.     Ubbelohde     an<l     O.     Domnicr.     J. 

Gasbeleucht..  101  i.  57,  7.".7— 7ti.j,  7S 1—787, 
80.5 — SIO.  Z.  angew.  Chem.,  1914,  27,  Ref., 
729—730. 

Dixon's  observation  that  the  presence  of  water 
vapour  is  nece.ssary  for  the  explosion  of  mixtures 
of  carbon  monoxide  and  oxygen  is  confirmeil.  The 
maximum  accelerating  effect  is  obtainetl  witli 
7 — 10 "o  of  steam  in  the  case  of  mixtures  of  carbon 
monoxide  and  air.  In  experiments  with  a  carbon 
monoxide-air  flame,  equilibrium  was  not  estab- 
lished at  a  point  immediately  over  the  inner 
cone.  The  velocity  of  the  trimolecular  reaction, 
2CO  -i-0,=2C02,  was  greater  at  the  surface  of  the   i 


inner  cone  than  in  the  region  outside  the  cone. 
By  the  use  of  platinum  gauze  or  an  incandescence 
mantle,  combustion  can  l)e  accelerated  so  that 
equilibrium  is  attainc<l.  The  temperature  of  a 
carbon  monoxide-air  flame  measured  thermo- 
electrically  is  lower  than  the  theoretical  tempera- 
ture calculated  from  caloiinicf ric  data,  so  that  in 
practict-  a  mixture  of  carlion  monoxide  and  hydro- 
gen, tliough  less  elticient  tlieoret ieally,  will  give 
a  higher  flame  temiierature  tlian  (■arl)on  monoxide 
alone.  Kxperiments  were  also  made  with  flames 
of  air  with  hydrogen,  methane,  acetylene,  and 
lighting  gas,  respectively,  and  in  no  case  was- 
i   the  dissociation  equilibrium  attained. — A.  S. 

O'ascs  ;    Separation  of hi/  fractional  (listilliiliii)i 

in  a  cacHUin  at  low  tcmpcnitnrcn.  ti.  A.  Hurrell 
and  I.  W.  Koi)ertson.  J.  Ind.  Kng.  t'lieni., 
1915,  7,  209—210. 

A  RESU.ME  of  the  authors'  work  on  the  subject 
(see  also  this  J.,  1914,  .SOS  ;  1!)15,  17,  207).  In 
the  case  of  nuxtm-es  of  paraHin  hydrocarbons,  the 
methane  is  distille<l  at  the  temperature  of  liquiil 
air,  ethane  at  not  above  — 140'  ('..  propane  at  not 
above  — 120  '  ('.,  and  butanes  at  not  aljove  — 95"  C. 
From  mixtures  of  olefines  etliylene  is  distilled 
at  not  above  — 140"('.  and  propylene  at  not 
above  — 120^  C.  When  parallins  and  olefines  are 
lioth  present,  ethane  and  ethylene,  and  propane 
and  propylene  are  removed  together,  and  the  jjro- 
portion  of  each  in  the  mixture  is  determined  by 
conilnistion.  Benzene  vapour  in  air  or  gaseous 
ndxtures  such  as  coal  gas  may  1)C  distilled  at  the 
temperature  of  liquid  carljon  dioxide  ( — 78^  (".), 
after  removing  the  other  constituents  at  lower 
temperatures,  and  its  amount  estimated  from  its 
pressure.  Gasoline  \apour  in  air  is  deterndned 
at  the  temperatvu-e  of  liqvud  air.  Water  vapour  in 
air  can  be  determined  at  — 78  C.  The  distillates 
must  be  refractionated  several  times  to  obtain  pure 
fractions. — A.  S. 

(iuscs  ;   A  rapid  method  of  frit<tionatin(j at  lutir 

trmiicratnres.  G.  A.  Buirell  and  1.  W.  Robertson. 
J.  Ind.  Fng.  Chem.,  liU.""),  7,  210—211. 

The  gaseous  mixture  is  fractionated  at  pro- 
gre.ssi\ely  increasing  tem])eratures.  then  the  first 
rlistillate  is  refractionated  at  the  lowest  temperatiu'e 
used,  the  second  fraction  adiled  to  the  residue 
and  fiactionated  atasoniewhat  higher  temperature, 
and  so  on,  the  esserdial  dilTerence  i'rf)m  tlie  original 
method  (see  preceding  alistract)  lieing  that  the 
successive  fractions  are  adde<l  to  the  residue  in 
the  liquefying  bulb  instead  of  each  fraction 
separately  being  redistilled  several  times. — A,  S. 

Gasoline  and  aromatic  hi/drocarhons  :    Xcw  process 

of     obtain  in;/ from     crndc     petroleum.      Oil, 

Paint,  and  Drug  Kei^..  March  8,   1915. 

The  Secretary  of  the  Interior  Dept.,  I'.S.xV.,  has 
given  some  general  iletails  of  Hittman's  process  of 
obtaining  gasoline,  benzol,  and  toluol  from  petro- 
leum, which  is  about  to  be  patented  in  the  name 
of  the  United  States.  The  process  dilTers  from 
that  of  Burtt)n  (this  J..  1914.  911).  in  that  the 
vaporised  oil  is  passed  downwards  through  an  iron 
tube  in  which  it  is  heated  under  pressure,  an<l 
then  through  a  condenser  from  which  the  liquefie<l 
products  .-ire  withdrawn.  For  Ihi'  i)roduction  of 
gasoline  the  oil  vapours  are  lieateil  to  450"  I", 
and  upwai'ds  under  a  pressure  of  90  lb.  per  sq.  in., 
whilst  for  the  production  of  benzol  and  toluol  a 
temperature  of  500'  C.  and  pressure  of  100  lb.  per 
sq.  in.  are  required.  The  greater  the  proportion 
of  gases  in  the  tube  the  higher  is  the  yield  of  liquid 
products.  In  laboratory  experiments  about  80% 
of  a  heavy  oil  residue  was  utilised,  and  by  repeated 
passage  through  the  tube  yielded  about  8"^  of 
gasoline.     A  single  passage  of  the  oil  tluough  the 
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fApril  30,  1915. 


tube  yielded  about  6%  of  aromatic  hydrocarbons, 
and  it  is  anticipated  that  in  the  commercial  process 
the  yield  will  be  6  to  10  times  greater  than  the 
quantity  obtained  from  coal  tar.  It  is  stated  that 
the  objectionable  odour  of  the  gasoline  made  by 
Bvu?ton's  process  has  been  eliminated,  and  that 
the  product  is  now  a  practicable  substitute  for 
petrol.— C.  A.  M. 

Gasoline  and  kerosene  from  heavier  hiidrocarhons  ; 

Preiwration  of .     B.  T.  Brooks.  R.  F.  Bacon, 

F.  W.  Padgett,  and  I.  W.  Humphrey.     J.  Ind. 
Eng.   Chem.,   1915,   7,   180—185. 

VARIors  patented  processes  for  the  cracking  of 
petroleum  are  reviewed  briefly,  and.  in  connection 
with  the  proposed  use  of  nickel  as  catalyst,  atten- 
tion is  called  to  the  work  of  Ostromi.sslenski  and 
Bujanadse  (this  .T.,  1910,  082)  who  found  that 
Russian  crude  petroleum  when  heated  at  600= — 
700°  C.  in  presence  of  nickel  was  converted  entirely 
into  coke  (40 "o)  ami  g^is,  the  latter  consisting  of 
hydrogen  (72 — 75 °o)  and  saturated  hydrocarbons. 
In  the  authors'  experiments  kerosene  and  solar  oil 
vapours  were  passed,  at  atmospheric  pressure, 
through  an  iron  tube  filled  \vitli  a  contact  substance 
and  heated  to  500° — 550°  C'.  :  the  olefine  content 
of  the  gasoline  fractions  obtained  with  burnt  clay, 
carbon,  iron,  or  copper  as  contact  substance  was 
2.5 — 30  °o-  hut  with  nickel  it  was  48  °o.  Burton's 
claim  (U.S.  Pat.  1.049,667  :  this  J..  1913.  414) 
that  in  cracking  petroleum  under  pressure  olefines 
are  not  produced  if  the  pressure-controlling  valve 
is  placed  beyond  the  condenser  instead  of  between 
the  condenser  and  the  still,  could  not  be  confirmed. 
The  olefine  content  is  diminished  by  increasing  the 
pressure,  and  in  Bacon  and  Clark's  process  (U.S. 
Pat.  1.101,482  ;  this  J.,  1914.  824)  tlie  use  of  100— 
300  lb.  pressure  per  sq.  in.  is  claimed.  In 
experiments  with  Oklahoma  crude  petroleum 
from  which  the  gasoline  and  kerosene  had 
been  removed,  the  yield  of  gasoline  distilling 
below  150°  C.  increased  with  rise  of  pressure 
tt)  a  maximum  of  about  33  "o  at  280  lb.  per 
sq.  in.  pressure,  and  then  slowly  diminished, 
whilst  the  refining  loss  on  treatment  with  con- 
centrated sulphuric  acid  diminished  as  the  pressure 
was  increased  up  to  about  200  lb.  per  sq.  in.  and 
then  remained  practicallv  constant.  According  to 
Bacon,  Brooks,  and  Clark  (U.S.  Pat.  1,131,309), 
within  certain  limits  the  cracking  effect  is  approxi- 
mately proportional  to  the  heating  surface  in 
contact  with  the  oU,  and  the  amount  of  coke 
deposited  on  vertical  heating  surfaces  is  only  from 
one-third  to  one-fifth  of  that  deposited  on  an 
ordinary  still  bottom.  The  fraction  of  b.  pt. 
200° — 250°  C.  obtained  by  cracking  at  100  lb. 
pressure  Oklahoma  petroleum  from  which  the 
gasoline  and  kerosene  had  been  removed,  showed 
an  optical  activity  of  +0-36°  on  the  saccharimeter 
scale  in  a  400-mm.  tube  ;  the  corresponding 
fraction  from  the  original  oil  had  an  activity  of 
-f0-2°  in  a  200-mm.  tube.  The  gasoline  obtained  by 
cracking  at  100  lb.  pressure  contained  aromatic 
hydrocarbons  :  benzene,  toluene,  and  xylene  were 
identified  by  the  formation  of  1.3-dinitrobenzene, 
2.4-dinitrotoluene,  and  2.4.6-trinitro-m-xylene  res- 
pectively. It  is  suggested  that  the  aromatic  hydro- 
carbons are  formed  from  petroleum  hydrocarbons 
containing  the  phenyl  group,  derived  probably 
from  protein  substances.  Only  small  quantities 
of  naphthenes  were  present  in  the  gasoline,  the  pre- 
dominating constituents  being  normal  paraffin 
hydrocarbons. — A.  S. 


Petroleum  ;    Analytical  distillation  of  - 


■  W.  F. 
Rittman  and  E.  W.  Dean.  J.  Ind.  Eng.  Chem., 
1915,   7,   185 — 195. 

The  authors  give  the  results  of  a  comparison  made 
in  the  U.S.  Bureau  of  Mines  of  different  methods 


of  distilling  petroleum  for  analytical  purposes 
The  methods  selected  were  that  of  Allen  and  Jacobs 
(this  J..  1912.  18).  in  which  the  entire  surfaceof  the 
distilling  flask  is  heated  electrically  so  that  no 
condensation  occurs  in  the  vapour  space  of  tlie 
flask  :  the  Engler-Ubbelohde  method,  in  which 
there  is  a  moderate  amount  of  condensation  in  the 
distilling  flask,  and  the  Hempel  method,  using  a 
flask  with  the  fractionating  column  made  in  one 
piece  with  the  bulb  (Dean  and  Bateman.  Bull.  112, 
Forest  Service,  U.S.  Dept.  Agric.)  ;  aluminium 
beads  were  found  more  satisfactory  than  glass  ones 
for  filling  the  column.  The  detailed  results  are 
given  in  tables  and  diagrams.  A  much  higher 
degree  of  fractionation  was  obtained  by  the  Hempel 
method  than  by  either  of  the  others,  and  the 
method  of  Allen  and  Jacobs  w,as  the  least  efficient. 
A  single  distillation  with  a  Hempel  colunm  was 
more  efficient  than  two  successive  distillations 
by  the  Engler-L'bbelohde  method.  The  degree 
of  separation  increased  with  rise  of  tempera- 
ture, and  the  amount  of  this  increase  could  be 
ascertained  roughly  by  determmation  of  the 
specific  gravities  of  the  fractions.  Even  the 
Hempel  method,  however,  gave  but  a  low  degree 
of  separation,  for  on  redistillation  only  about 
55  °„  of  a  given  fraction  came  over  within  the 
original  temperature  limits  ;  for  tlie  Engler- 
Ubbelohde  and  Allen  and  Jacobs'  methods  the 
corresponding  figures  were  25  and  14%  respectively. 

—A.  S. " 

Petroleum  residuum  ;  Variations  of  the  physical 
characteristics  of  a icith  increasing  per- 
centages of  grahamite.  H.  Rossbacher.  J.  Ind. 
Eng."  Chem.,   1915,  7,  205—206. 

The  effects  produced  on  the  physical  properties 
of  a  ^lexican  petroleum  residuum  by  addition  of 
up  to  30%  of  grahamite  are  shown  in  a  table  and 
diagrams.  The  relation  between  the  melting  point 
and  the  percentage  of  grahamite  in  the  mixture  was 
practically  linear.  The  mixtures  were  tested  with 
a  penetrometer  at  different  temperatures  :  the 
temperature-penetration  curves  all  showed  a 
tendency  to  flatten  out  far  below  the  melting 
point,  mdicating  that  too  much  reliance  should 
not  be  placed  upon  the  melting  point  or  upon  the 
penetration  at  one  particular  temperature  in 
judging  the  value  of  an  asphaltic  material.  The 
temperature-penetration  curve  of  the  mixture 
containing  15°,,  of  grahamite  corresponded  closely 
with  that  of  the  residue  left  when  the  original 
petroleum  residuum  was  subjected  to  a  20-hour 
evaporation  test  at  485°  F.  (252°  0.).- A.  S. 

Trinidad  asphalt.   C.  Richardson.    .7.  Phvs.  Chem., 
1915,   19,  241—249. 

The  oil  sands  occurring  at  different  depths  in  the 
locality  of  the  mud  spring  in  the  island  of  Trinidad 
contain  a  highly  asphaltic  petroleum,  which,  upon 
meeting  the  fine  silica  and  clay  mud  of  the  spring, 
is  emulsified  by  the  action  of  the  natural  gas  under 
high  pressures,  forming  the  so-caUed  "  soft  pitch." 
Tlie  natural  gas  contains,  in  addition  to  hydro- 
carbons, as  much  as  33%  CO,  and  3-5%  H-S. 
The  "  soft  pitch  "  also  slowly  evolves  gas  and 
gradually  hardens,  the  process  being  possibly  cata- 
lysed by  adsorbed  ferrous  sulphate.  The  approxi- 
mate composition  of  the  crude  asphalt,  which  is 
remarkably  homogeneous,  is  :  water  and  gas 
290%,  bitumen  soluble  in  cold  carbon  bisulphide 
39-0  %,  bitumen  adsorbed  and  retained  by  the 
disperse  mineral  matter  0-3  °o,  mineral  matter  on 
ignition  with  tricalcium  phosphate  (see  this  J., 
1909,  419)  27-2  "o-  water  of  hydration  of  clay  4-2  %. 
The  water  obtained  from  the  melted  material 
contains  about  20  grms.  of  salts  per  litre,  including 
sodium,  ferrous,  and  ammoniiuu  sulphates,  sodium 
cliloride,  and  small  amounts  of  iodides  and  borates 
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The  mineral  matter  olitained  on  iiinition  consists 
of  inipalpalily  line  silica,  clay,  and  the  non-volatile 
salt  residue.  The  preparation  from  the  a-splialt, 
by  means  of  carhon  liisvdphiile  and  other  or^ivnie 
solvent-s,  of  a  hitumen  free  from  mineral  matter  is 
rendered  dillicidt  l>y  the  presence  of  collodial 
material,  consisting  mainly  of  hitumen  adsorbed 
l)y  clay  and  other  mineral  matter  in  a  state  of  high 
dispersion  ;  about  one-half  of  thi-  bitumen  is 
soluble  in  naphtha  of  S8  li.  (sp.  ^r.  Ori^l).  and 
this  portion  is  not  adsorbed.  'I'he  crude  asphalt 
thus  consists  of  "  a  suspension  t)f  relatively  large 
size  mineral  particles  in  an  extremely  viscous 
medium,  tojjether  with  hiiihly  disj)ei'sed  mineral 
matter  in  colloid  form,  intimately  mixed  with 
an  emulsion  of  a  thermal  water  with  the  bitumen 
present."  \  very  similar  proiluct  results  when  a 
crude  Bermudez  asphalt,  practically  free  from 
mineral  matter,  is  softened  bdow  100'  C.  and 
emidsilied  with  a  piuste  of  colIoi<lal  clay  and  water. 
The  presence  of  svispensoid  and  dispersoid  material 
in  asphalt  enhances  the  .surface  energy  and  viscosity 
and  les.sens  the  ductility  and  susceptibility  to 
change  of  temperature  ;  the  elTect  of  an  added 
mineral  dust,  though  of  the  siime  nature,  is  far 
less  than  that  of  the  highly  dispel-sed  colloids 
which  are   present  in   Trinidad  asphalt. — J.  K. 

MeHing  point  of  paraffin  teajres  ;    Apparatus  for 

determininq  ike .      F.   II.  Small.      J.  Amer. 

leather  Chem.  Assoc.,  191.5,  10.  Ill— 14fi. 

A  NARROW  graduated  glass  tube,  closed  below  by  a 
cork,  is  fused  at  its  upper  end  to  .a  w  ider  tube  pro- 
vided with  a  loosely-Htting  plunger  and  containing 
the  shaved  wax,  on  which  rests  a  weight.  The 
whole  is  immersed  in  a  bath  of  water  which  is 
heated  gra<iually,  the  temperature  being  kept 
constant  for  7  minutes  after  each  degree  rise. 
The  amount  of  melted  wax  which  collects  in  the 
narrow  graduated  tube  is  noted  after  each  degree 
rise  of  temperature,  the  plunger  being  slightly  raised 
and  lowered  to  facilitate  the  flowing  of  the  melted 
wax.  The  temperature  at  which  50  "„  of  the  wax 
is  melted  corresponds  to  the  melting  point  as 
usually  determined. — -T.  C. 

P.\TEXTS. 
Peal  pulp  or  the  like  :    A]>}>nralus  for  heating  - 


The  International  Nitrogen  and  I'ower  Co.,  Ltd., 
E.  A.  Buckle,  and  O.  I).  Lucas,  London.  Eng. 
Pat.  584.5,  .March  7,  1014. 

In  carrying  out  the  process  described  in  Eng.  Pat. 
10.370  of  1012  (this  J.,  1913.  590),  the  peat  is 
heated  by  forcing  it  through  tubes  passing  longi- 
tudinally through  horizontal  water  cylinders 
connected  to  horizontal  cylindrical  boilers  arranged 
beneath  them.  The  boilers  are  heated  liy  hot 
gases  which  pa-ss  through  internal  tubes  and  emeige 
into   a   chamber  enclosing   the   whole  apparatus. 

— \V.  F.  F. 

Coal-washing  apparatus.  E.  O.  Burks  and  N. 
Haves,  Birmingham,  Ala.  U..S.  Pat.  1,132,433, 
March  Iti,   1915.     Date  of  appl.,  July  3,  1914. 

The  wash  water  is  passed  through  a  settling  tank 
provided  with  two  partitions  forming  a  pair  of 
inlet  chambers,  between  which  is  a  tortuous  trough. 
The  wash  water  passes  from  a  sluice  above  the  tank 
into  each  of  the  inlet  chambers  and  into  the  trough. 
Liquid  is  discharged  from  the  tank  at  variable 
levels  through  a  stand-pipe. — \V.  F.  F. 


placed  in  a  cvirrent  of  hot  gas,  and  then  pass  through 
a  shoot  into  a  larger  drum  revolving  more  slowly 
in  a  casing,  of  which  one  side  only  is  subjected  to 
the  hot  gas.  The  coking  is  completed  in  this  large 
drum.— W.  F.  F. 

Coke-ovens  ;  Gas-fired .  Simon-Carves  Bye- 
Product  Coke  Oven  Construction  and  Working 
Co..  Ltd..  and  J.  II.  Brown,  Manchester.  Eng. 
Pat.  29,3(!7,  Oec.  20,   1913. 

In  a  coke-oven  adapted  to  be  fired  either  with 
rich  or  poor  g.as.  combust  ion  flues  extending  longi- 
tudinally between  the  coking  chambers,  C,  are  fed 


Coal  briquettes;    Carbonisation  of .     B.  Oratz. 

Fr.   Pat.   472,402,   May   19,    1914.      Under  Int. 
Conv.,  Jan.  20,  1914. 

Co.\L  briquettes  containing  a  carbonaceous  binding 
medium  are  heated  to  incipient  coking  in  a 
revolving   drum    or   series   of    superposed    drums 


with  rich  gas  from  channels  along  their  base,  and 
with  air, from  one  set  of  regenerat,ors,  F,  G,  through 
the  ducts,  H,  h,  1),  the  flow  being  regulated  by 
the  fireclay  plug,  II'.  Poor  gas  may  be  supplied 
through  the  regenerator,  F,  to  ducts,  P,  under 
one  coking  chamber,  the  corresponding  ducts  under 
the  next  ciiamber  being  still  supplied  with  air  from 
the  regenerator,  G  ;  both  sets  of  ducts  open  into 
each  combustion  flue.  The  combustion  products 
pass  through  both  regenerators,  F,  G,  of  the  other 
set,   so  that  the  usual  reversal  may  take  place. 

— W   F.  F. 

Coke  ;    Removable  grate  for  shaft  furnaces  for  the 

continuous    production    of .     W.     Schwarz. 

Ger.  Pat.  280,085,  Oct.  1,  1913. 
The  grate  bars,  with  pointed  ends,  are  arranged 
symmetrically  around  the  periphery  of  the  furnace, 
and  are  fixed,  e.g.,  in  sets  of  three,  to  spindles  pro- 
vided with  screw  threads.  Each  spindle  works 
in  a  thre.ad  on  the  inside  of  a  cog-wheel,  and  the 
whole  of  the  cog-wheels  may  be  operated  simul- 
taneously liy  a  large  toothed  wheel,  whereby  the 
bars  are  moved  into  or  withdrawn  from  the  furnace 
in  a  radial  direction. — A.  S. 

Retorts  for  carbonising  coal  or  the  like  ;    Mechanism 

for    charging    horizontal    or     infli>ied .       A. 

McD.  Duckham,  Ashtead,  Surrey.  Eng.  Pat. 
13,930,  June  9,  1914. 
In  apparatus  having  a  plunger  reciprocating  over 
a  coal  shoot  in  front  of  the  retort,  a  sleeve  moves 
ahead  of  the  plunger  to  enclose  a  core  of  fuel  and 
prevent  jamming. — W.  F.  F. 

Coal  gas  retort  chambers  and  the  like  ;  Heating . 

A.  G.  (ilasgow,  Kichmond.  Va.,  U.S.A.  From 
J.  M.  Rusbv,  Philadelphia,  Pa.,  U.S.A.  Eng. 
Pat.  22,425,' Nov.  12,  1914. 
The  chamber  is  heated  by  producer  gas,  generated 
by  passing  air  through  a  burning  bed  of  fuel,  the 
production  of  clinker  being  prevented  by  passing 
a  regulated  supply  of  steam  through  the  fire. 
The  temperature  of  the  chamber  is  controlled  by 
adding  an  incombu.stible  diluent,  e.g.,  the  products 
of  combustion,  to  the  burning  producer  gas. 

— W.  F.  F. 
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O'as  fttniaces  ;    Process  and  apparatus  for  healing 

either    bi/    producer    </as    or    Ur/htini/    t/as. 

R.  Geipert.  Fr.  Pat.  471.1541,  Mar.  20.  19U. 
TTiider  Int.  Oonv..  April  11  and  Nov.  1.  1913. 
DrRixG  the  use  of  lighting  gas  in  gas  furnaces 
wliich  may  lie  heated  alternatively  Ijy  producer 
gas  or  ligliting  gas.  the  producer  is  kept  hot  by  the 
production  of  a  small  quantity  of  gas  which  is 
burnt  with  tlie  lighting  gas.  The  producer  may 
be  connected  to  the  furnace  by  a  permanently  open 
conduit  for  this  purpose,  and  by  others  which  are 
temporarily  closed.  To  avoid  the  passage  of  large 
quantities  of  producer  gas  to  the  furnace  during 
cleaning,  the  lighting  and  producer  gas  conduits 
may  l>e  partially  closed.  The  lighting  gas  may  be 
passed  through  the  incandescent  fuel  in  the  pro- 
ducer to  destroy  the  illuminants. — W.  F.  F. 

Gas  producers  [;    Ash-dischariiin(/  device  for ]. 

Q.  Moore,  Glasgow,  and  The  Dowson  and  ilason 
Gas  Plant  Co..  Ltd.,  Manchester.  Eng.  Pat. 
2649,  Feb.  2,  1914. 
A  DEVICE  wherel>y  any  accumulation  of  ash  at 
either  the  ends  or  the  middle  of  producers^-cf  the 
type  which,  in  sectional  plan,  are  considerably 
greater  in  length  than  in  width  (Eng.  Pat.  28,054 
of  1908) — may  be  discharged  from  the  ash  talile 
into  a  hopper  without  interfering  with  the  other 
parts.  Above  the  ash  table  is  an  oscillating  shaft 
carrying  a  plate  made  in  sections  and  depending 
towards  the  table.  One  or  more  of  the  sections 
are  hinged  to  the  shaft  and  the  others  to  sleeves  on 
the  shaft.— E.  R.  A. 


Producer-gas  ;    Manufacture  of  - 


L.  E.  Hirt. 


diluent  for  the  purpose  of  increasing  the  yield  of 
ammonia,  and  the  process  is  conducted  at  such  a 
higli  temperature  that  the  gas  introduced  burns 
continuously,  and  thus  maintains  the  temperature 
of  the  reaction  zone.  The  process  may  be  applied 
to  retort  furnace  installations  heated  by  producer 
gas.  in  wliich  case  the  gas,  consisting  chiefly  of 
hydrogen,  produced  during  the  last  stage  of  dis- 
tillation, is  led  off  separately  and  introduced  into 
the  gas  producer. — A.  S. 


Pittsburgh.  Pa.  U.S.  Fat.  1.130.512,  March  2, 
1915.  Date  of  appl.,  Feb.  2.'>,  1913. 
Oil  is  sprayed  into  a  combustion  chamber  by 
means  of  steam,  and  the  combustion  products  pass 
tlu'ough  a  contracted  passage  into  an  expansion 
chamber,  and  then  if  required  through  another 
contracted  passage  to  a  second  expansion  chamlier, 
the  total  expansion  being  at  least  five-fold.  The 
gas  next  passes  tlu-ough  a  relatively  narrow  passage 
in  contact  with  incandescent  carbon  on  the  walls, 
and  then  steam  is  injected  into  it. — W.  F.  F. 

Producer    for    hot    gas.     E.    Fleischer.     Fr.    Pat. 

471,341.'   Apr.    25,     1914.     Under    Int.     Conv., 

Sept.  19.  1913. 
The  process  for  the  production  of  hot  gas  from 
non-bituminous  fuel  described  in  Fr.  Pat.  422.099 
(tlus  J.,  1911,  529)  is  modified  for  use  with  bitu- 
minous fuel.  The  producer  chamber  is  formed  of 
three  superposed  compartments  of  the  shape  of 
inverted  cones.  The  hot  producer  gas  is  with- 
drawn from  the  lowest  compartment.  Init  a  small 
part  is  allowed  to  pass  upwards  through  the  inter- 
mediate zone  containing  fuel  almost  completely 
coked.  Secondary  air  is  supplied  to  the  upper 
part  of  this  zone,  and  the  burning  gas  passes 
upwards  througli  the  upper  compartment  and 
carbonises  the  raw  fuel,  the  gaseous  products  being 
drawn  off  at  the  top. — W.  F.  F. 

Gas-producer  ;    Electrically   heated .     G.    Cou- 

tagne.     Fr.  Pat.  471.582.  July  15.  1913. 

Am,  or  a  mixture  of  air  and  steam,  is  ijassed 
through  a  mass  of  coal  in  a  vertical  retort,  the  coal 
being  heated  by  an  electric  current  passing  between 
two  electrodes",  one  of  which  is  tubular  and  forms 
part  of  the  wall  of  the  retort,  whilst  the  other  is 
a  central  rod  adjustable  vertically  to  vary  the 
current, — W.  F.  F. 

Gas    producers  ;     Process    for    increasing    the    total 

output     and     yield     oi     ammonia     of .      H. 

Koppers.     Ger.  Pat.  279.550.  Sept.  20.   1913. 

A  COMBUSTIBLE  gas  (hydrogen,  producer  gas)  is 
used,  together  with  a  mixture  of  steam  and  air,  as 


Gas  ;    Production  of 
F.  Clauss.      " 


-  from  finely  divided  fuels. 
Ger.  Pat.  279,091,  Nov.  2.   1913. 


A  PART  or  the  whole  of  the  gas  produced  is  passed 
again  into  the  retorts,  and  the  heat  required  for 
gas  production  is  supplied  by  heating  the  gas  out- 
side the  retorts,  by  heating  the  retorts  externally, 
by  burning  part  of  the  gas  within  the  retorts,  or 
by  increasing  the  pressiu'e  in  the  retorts.  The 
fiiel  is  introduced  into  the  retorts  along  \\\\.\i  the 
portion  of  the  gas  which  is  returned. — A,  S. 

Gas  ;   Process  and  apparatus  for  purifying  [filtering} 

.     H.  F.  Smith.     Fr.  Pat.  472.300,  Mav  10, 

1914. 
To  remove  tar  and  the  like,  the  gas  is  passed 
througli  a  diapliragm  of  glass  wool  at-  such  a  speed 
that  the  fibres  are  electrified.  The  very  small 
particles  are  attracted  to  the  fibres,  or  are  carried 
through  and  coalesce  into  larger  drops,  being  then 
removed  by  another  filter.  Large  particles  which 
are  retained  are  removed  by  the  gas  stream  on 
reversing  the  diaphragm. — W.  F.  F. 


Motor    fuel  ; 
New  York 


Production    of  - 


W.    A.    Hall, 


Eng.  Pat.  2948,  Feb.  4,  1914. 
Heavy  hydrocarbon  oil  is  cracked  at  about  600°  C. 
till  about  25  °o  is  converted  into  gas,  composed 
mainly  of  hydrocarbons  of  the  ethylene  series. 
The  gases  are  mixed  with  alcohol  vapour  and  the 
mixture  is  liquefied  under  pressure. — W.  F.  F. 

Petroleuyn     oils:      Apparatus     for     distilling . 

J.  R.  Moore.  Whiting,  Ind.,  Assignor  to  Standard 
Oil  Co.,  Chicago,  ^  III.  U.S.  ^Pat.  1,130,318, 
March  2,  1915.  Date  of  appl..  Oct.  19,  1914. 
A  Loxo.  inclined,  air-cooled  pipe  extends  upwards 
from  the  still  to  the  lower  end  of  a  condenser,  the 
upper  end  of  which  is  connected  to  a  second  con- 
denser by  a  pipe  extending  downwards.  A  valved 
by-pass  connects  the  two  vapour  pipes. — W.  F.  F. 

Petroleum  ;     Fractional    condenser    for    separating 

hi/drocarbons  in  distilling .     J.  W.  Va7i  Dyke 

and    \X.    M.    Irish.    Assignors    to    The  Atlantic 

Refining     Co..     Philadelphia,     Pa.     U.S.     Pat. 

1.130,862,     March     9,     1915.     Date    of     appl., 

April   18,   1911. 

The  hydrocarbon  vapours  pass  through   vertical 

pipes  which  extend  from  the  top  of  a  chamber  to 

an  annvilar  header,  and  are  cooled  by  air  which 

passes  in  regulated  amount  through  a  surrounding 

casing.     Means  may  be  provided  for  constricting 

tlie  pipes  and  for  relieving  pressure. — W.  F.  F. 

Liquid  fuel  ;  Process  of  making .     C.  H.  Warth, 

Last     St.     Louis.     111.     U.S.     Pat.      1.131,880, 
:\Iarch  10,  1915,     Date  of  appl..  Dec.  29,  1913. 

A  MIXTURE  of  kerosene  and  benzol  is  vaporised  in 
a  retort  by  superheated  steam,  the  heavier  liquids 
are  removed  by  two  successive  fractional  con- 
densations, and  the  remaining  gas  is  condensed. 

— W.  F.  F. 

Mineral  oils  ;    Process  and  apparatus  for  the  treat- 
ment  of .     C.    Guvard.     Fr.    Pat.    472.195, 

May  14.   1914. 

Ix  the  decolorisation  of  mineral  oils,  especially  for 
the  production  of   vaseline,   by  filtration  through 
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(inely  divided  aJviHiU'eovis  earth  or  animal  i-harcoal 
ill  a  Btpam-jncki'tiMl  vessel,  filtration  is  accelerated 
liy  means  of  iiir  or  other  i;as  uniler  pressure.  The 
spent  lilterinj;  inati'vial  is  resjenerated  in  the 
filtering;  vessel  l>y  treat int;  tirst  with  petri)loum 
^ipi^it  to  dis-solve  adherent  oil  ami  then  with  henzene 
to  dissolve  the  colonrini;  matter.  The  filtering 
\  esse  I  is  mounted  on  trunnions. — W.  F.  F. 

(ias  ;  Art  of  removing  tarry  substances  or  tar  from 

.    F.  W.  Steere.  Detroit.  .Mich..  Assignor  to 

Heniet-Solvav  Co..  .Solvav.  N.Y.  I'.S.  Pats. 
(A)  1.1:50.212,  (B)  1. 130.21:5,  and  (c)  1.130,214, 
Mar.  2.  1!)1.').  Dates  of  appl.,  (.\)  and  (B)  Jan.  7, 
(c)  April  24.  1914. 

(.\)  The  (»as  is  pa.ssed  through  an  electrical  lield  of 
alternating  polarity,  between  receiving  and  dis- 
charging electrodes,  and  is  suhjected  to  the  action 
of  lirusli  electric  dischargi's  from  the  discharging 
electrode,  which  has  a  pointed  svni'ace.  The  tarry 
particles  coalesce  and  an-  deposited  on  the  receiving 
electrode.  (B)  The  particles  of  tar  are  agglom- 
erated as  descrilied  under  (a),  and  are  separated 
suhsequently.  the  gas  being  passed  at  such  a  high 
\elocity  that  the  agglomerated  particles  are 
removed  from  the  electric  field  with  the  gas.  (c) 
The  gas  is  heated  sufliciently  to  licjuefy  the  tar 
and  raise  the  gas  abo\e  its  water-vapour  satura- 
tion temperature,  and  is  then  passed  through  an 
electric  field  of  alternating  polaritv  between  opposed 
electrodes.— E.  K.  A. 


iFullers']  emth-inatmi  process.   U.S.  Pat.  l,i;!2,054. 
See  XII. 


Heavjl  hydrocarbons  ;  Conversion  of - 


into  liijhter 


IIB-  DESTRUCTIVE  DISTILLATION ; 
HEATING  ;     LIGHTING. 

Raditttimi  liixlics  [i/iis  fires]  ;  A  bolomelric  method  of 

detcrminimi  the  rfjicienvies  of .    W.  A.  Bone, 

H.  L.  Caliendar.  and  H.  .T.  Yates.  Proc.  Roy. 
See.  101.->.  A.  91,  24,-.— 254. 
The  bolometm-  useil  consisted  of  two  exactly 
similar  coils  of  platinum  wire  wound  on  thin  mica, 
each  4  cm.  square  and  of  20  ohms,  resistance, 
mounted  back  to  back  on  eitlier  side  of  a  circular 
gun-metal  box  through  wliicli  water  was  circidated. 
The  coils  were  coated  to  an  even  surface  with 
hard,  lilack  enamel  and  could  be  cleaned  without 
risk  of  injury  ;  each  was  provided  with  a  loose 
cover.  When  both  coils  were  screened,  their 
resistances  remained  equal  however  the  temperature 
of  the  box  changed  ;  but  when  one  was  exposed 
to  radiation  its  resistance  was  correspondingly 
increased.  The  instrument  was  calibrated  by 
comparison  with  a  radio-balance,  the  intensity  of 
the  radiation  required  to  produce  an  incre.ase  of 
resistance  of  1  ohm  in  the  exposed  coil  being  27-88 
kilocalories  per  sq.  ft.  per  hour.  The  chiel:  source 
of  error  in  calibration  was  the  uncertainty  of 
temperature  of  the  surrounding  air  and  walls  (if 
the  room  ;  the  correction  tor  difference  l.etween 
air  and  bolometer  was  0028  ohm  per  1"  C.  and 
sometimes  amounted  to  4  ";,.  but  the  divergence  of 
the  corrected  results  from  the  mean  was  geuerally 
less  than  0-5 °„.  In  testing  a  gas  fire  the  bolometer 
was  mounted  on  a  revohing  sector  of  fixed  radius 

(-    feet),   the   centre  of  which  was  adjusted   to 

coincide  with  the  centre  of  the  fire  ;  uncertainty 
as  regards  the  position  of  the  latter  point  was  tlie 
chief  source  of  error,  a  variation  of  1  in.  in  the 
radius  of  the  sector  causing  a  ditt'erence  of  ii^  i" 
the  central  reading.  A  close  approximation  to  the 
total  radiation  over  a  hemisphere  at  a  distance.  D. 
was  obtained  by  multiplying  the  sum  of  the 
central  reading  and  4  readings  taken  at  00"  along 

the  equator  and  meridian  by  —j  ,  the  "  distribu- 
tion factor  "  of  the  fire  being  this  product  divided 
by  the  central  reading.  The  method  is  more 
accurate.  relial)le,  and  rapid  than  the  "  Leeds 
metliod  "  (water  radiometer  and  thermopile) 
lutherto  emploved.  and  mav  be  made  automatic 
if  required.— W.  E.  F.  P. 

Determination  of  the  comiiosilion  of  anjon-nitroijen 
tniiliires  [for  fill  in;/  halj-ieuti  lumps].  Ham- 
burger and  Filippo.     See  \"1I. 

Patents. 

Charcoal  Kiln.     A.  R.  Bellamy.  Grantham.     Eng. 
Pat.  .58.58.   .March  7,   1914. 

The  body  of  a  vertical  cylindrical  kiln,  made  in 
.sections,  is  provided  with  air  inlets  controlled  by 
hinged  or  sliding  doors  opening  either  directly 
into  the  kiln  or  into  an  anmdar  passage  communi- 
cating with  the  kiln,  (irate  bars  carried  by  a 
frame  fixed  across  the  discharge  opening  in  the 
conical  bottom,  may  be  partly  withdrawn  to  vary 
the  air  supply.  A  horizontal  door  is  hinged  to  the 
frame  below  the  bars. — \N'.  F.  F. 

Carbon  :    Manufaehire  of  a  suhstanre  suitable  for  the 

production  of  pure .     .Soc.  des  Combustibles 

Industriels.     Fr.  Pat.  472.0JS2.  July  24.  191:5. 

Hydrocarbons  sudi  as  tar,  tar  oil.  petrol,  or  their 
See  Eng.  Pat.  21.420  of  1913  ;  this  J..  1914,  1148.      derivatives,   or   other  organic   substances   rich   in 


hydrocarbons.  H.  E.  Kenclielle  and  F.  M.  Perkin, 
Ixjndon.  Eng.  Pat.  0547.  .Mar.  14.  1914. 
He.WY  liquid  or  liquefied  hydrocarbons  are 
cracked  by  forcing  them  under  high  pressure 
through  one  or  more  long,  narrow,  heated  conduits, 
the  resulting  liquid  being  cooled  under  pressvire 
and  then  allowed  to  escape  at  a  relatively  lower 
pressure  {e.ij.  atmo.spheric)  into  a  chamber  sur- 
mounted by  a  rectifying  column.  By  cooling 
under  pressure  the  lighter  hydrocarbons  are 
separated  by  spontaneous  evaporation  from  the 
unconverted  portion  of  the  liquid  ;  the  latter  is 
subjected  to  further  treatment  in  a  still,  for  which 
purpose,  and  for  raising  steam,  the  heat  abstracted 
during  the  cooling  process  is  utilised. — W.  E.  F.  P. 


I'etriileum  disHllulion  ;  Art  of - 


E.   M.  Clark, 


Alton.  111..  .Assignor  to  Standard  Oil  Co..  Whiting, 
Ind.  U..S.  Pat.  1.1:52. Iti3.  Mar.  Hi.  1915.  Dale 
of  appl..  Oct.  24.  1914. 
Products  of  low  b.  pt.  in  the  same  series  are 
obtained  from  liiiui<i  petroleum  distillates  of  higher 
b.  nt.  than  500  F.  (2t)0-  C).  by  efl'ecting  cr.acking 
and  distillation  in  stages,  the  liipiid  in  one  still 
being  maintained  imder  a  pressure  of  uncondens- 
able  gases  produced  by  more  advanced  cracking 
and  distillation  in  another  stilL — W.  E.  F.  P. 

Combustion    in    chambers   contuininy   retorts  ;     Ap- 

))iirotns    for    eontrollimj .     A.    G.    (ilasgow, 

Ki<hmond,  ^■a.  l-Yom  J.  -AI.  Rusbv.  Philadel- 
phia, U..S.A.      Eng.  Pat.  12.257.  May  18.  1914. 

.See  U.S.  Pat.  1,100,319  of  1014  ;  this  J..  1914.  910, 

Has  ;  Process  of  malyiny .     U.  Burgi  and  C.  II. 

Tenn<-v,    Springfield.    Mass,    U.S.A.      E?ig.    Pat. 

10.972",  May  4,   1911. 
.See  U..S.  Pat.  1,095,806  of  1914  ;  this  J..  1914,  585. 

Bituminous  fuel  ;    Manufacture  of  various  ]>roducts 

[i/as.  oil,  etc.]  from .      R.  .Maclaurin.  Stirling, 

Scotland.  U.S.  Pat.  1.130.001,  Manh  2.  1915. 
Date  of  appl.,  Oct.   14.   1914. 
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carbon  and  deficient  in  mineral  matter  which 
boU  below  200"  C,  are  filtered  and  sul)iected  to  the 
prolonged  action  of  a  current  of  air  or  oxidising 
gas  while  being  heated  to  a  temperature  insufficient 
to  cavise  coking.  The  mass  thus  obtained  is  treated 
with  organic  solvents  and  the  insoluble  portion 
carbonised.  The  soluble  portion  is  heated  to 
remove  and  recover  the  solvent,  and  the  residue 
treated  again. — W.  F.  F. 

Charcoal    kibi.      J.     IVf.     Deschamps,     Melbourne. 
Australia.     Eng.    Pat.    6536,    March    14,    1914. 

The  kiln  consists  of  a  vertical,  cylindrical  steel 
shell  lined  with  brick,  the  cover,  which  is  hinged 
to  and  operated  from  a  derrick  or  standard 
mounted  upon  the  kiln,  being  provided  with  a 
sand  seal.  The  air  inlets  at  the  side  of  the  kiln 
are  provided  with  valved  tubes  or  sleeves  to  retard 
oxidation  at  the  circumference  of  the  charge  ;  the 
tubes  may  be  inserted  to  varying  distances  within 
the  kiln  to  promote  conversion  of  wood  into 
charcoal  towards  the  centre.  The  discharge  of 
charcoal  into  a  cooling  tank,  and  the  admission 
of  air  for  combustion,  are  controlled  by  means  of 
an  adjustable  door  in  the  inverted  conical  casting 
forming  the  bottom  of  the  kiln,  and  the  brick 
lining  is  supported  on  a  ring  forming  the  top  of 
the  latter  casting.  Claim  is  also  made  for  a  port- 
able apparatus  of  similar  construction. — W.  E.  F.  P. 

Flame-arc   lamp   and   electrode   therefor.     G.    Egly, 

Assignor  to  Geliriider  Siemens  und  Co.,  Berlin. 

U.S.    Pat.    1,132,.313,  March  16.  1915.     Date  of 

appl.,  Sept.  9,  1914. 

The  negative  electrode  contains  a  "  slag-removing 

substance  "  such  as  an  alkali  carbonate,  borate, 

etc.,  and  the  positive  electrode  the  materials  for 

producing  luminosity. — W.  E.  F.  P. 

Incandescence    filaments    of    metallic    iungsten    or 
molybdenum,    for    electric    incandescence    lamps  ; 

Manufacture  of .     A.  Lederer,  Atzgersdorf, 

Austria-Hungary.     U.S.   Pat.   1,132,523,   March 
16,   1915.     Date  of  appl.,  Aug.  25,  1906. 

See  Eng.  Pat.  18,738  of  1906  ;   this  J.,  1907,  957. 


III.— TAR  AND  TAR  PRODUCTS. 

Toluene    recovery   at   lieckion.      J.    Gas   Lighting, 
March  30,   1915. 

For  some  time  past  the  Gas  Light  and  Coke  Co. 
has  been  treating  daily  15  million  cuf>.  ft.  of  gas 
at  Beckton  for  the  recovery  of  toluene  :  the 
quantity  will  be  increased  shortly  to  20  million 
cub.  ft.  Research  and  large-scale  experimental 
work  during  the  last  two  years  have  provided 
information  as  to  the  most  suitable  wash-oil 
and  the  quantity  of  oil  required  to  extract  a 
maximum  quantity  of  toluol  without  materially 
reducing  the  illuminating  power  or  calorific  value 
of  the  gas.  By  using  a  limited  amount  of  oil 
in  the  washers,  very  little  benzene  is  extracteil 
from  the  gas,  and  a  crude  spirit  is  obtained,  rich 
in  toluene,  xylene,  naphthalene,  etc.  By  this  means, 
only  a  small  quantity  of  benzol  has  to  be  returned 
to  the  gas,  and  the  jjlant  for  deaUng  with  tiie 
saturated  oil  is  small  compared  with  that  required 
when  more  wash-oil  is  used,  and  a  greater  pro- 
portion of  the  benzol  is  removed.  Rotary  and 
centrifugal  washers  are  xised  for  the  absorption  of 
the  toluol  l)y  the  wash-oil. 

The  method  of  working  is  as  follows  :  The 
cooled  del)enzolised  oil  is  pumped  from  the 
cold-oil  store-tank  at  a  constant  rate  through  the 
washer,  where  it  meets  an  opposing  stream  of  gas. 
From   the    washer,    the    oil,    now    containing    the 


toluol,  etc.,  runs  into  a  store-tank,  from  which  it  is 
pumped  through  the  counter-current  heat  econo- 
misers  to  the  still,  in  which  the  wash-oil  and  the 
light  spirit  are  separated  by  means  of  steam. 
This  method  of  separation  is  not  unduly  expensive 
in  st«am,  provided  the  wash-oil  in  the  extraction 
washer  is  not  used  excessively.  To  secure  further 
economy  it  is  proposed  to  make  a  trial  of  a  direct- 
heated  coil,  an  expansion  chamber  being  worked 
on  the  outlet.  The  hot  wash-oil  from  the  stiU 
flows  to  a  collecting  tank,  from  which  it  is  pumped 
through  the  heat  exchangers,  and  onwards  through 
water-coolers,  after  which  it  flows  to  the  store- 
tank,  from  which  the  extraction  washer  is  fed. 
The  light  spirit  vapours,  after  leaving  the  still, 
are  conducted  through  a  condenser,  the  con- 
densed mixture  of  benzol  and  toluol  flowing  to  a 
collecting  tank  after  the  separation  of  the  con- 
densed water.  The  mixture  of  spirit  is  afterwards 
rectified  in  a  fractionating  boiler,  where  the  lighter 
spirit  is  .separated  from  the  toluol,  xylol,  etc., 
before  this  heavier  boiling  portion  is  sent  to  the 
products  works  for  rectification — a  yield  of  about> 
\  gall,  of  pure  toluene  per  ton  of  coal  carbonized 
being  obtained. 

Patents. 

Tar  oils  which  may  be  used  as  paint  oils  and  with 
increased    antiseptic    and   fungicidal    properties ; 

Production  of .    Chem.  Fabr.  Dr.  K.  Albert 

and  L.  Berend.    Fr.  Pat.  471,671,  April  6,  1914. 

The  phenols  in  tar  oils  are  condensed  with  form- 
aldehyde, or  with  substances  prod\icing  formalde- 
hyde, to  form  resinous  products  ;  or  resins  formed 
from  phenols  and  formaldehyde  are  dissolved  in 
tar  oils.  Halogenated  derivatives  of  the  phenols 
may  be  employed.  Compounds  of  lead,  copper,, 
and  mercury  may  be  added  to  increase  the  bacteri- 
cidal properties,  and  siccatives  may  be  added  either 
before  or  after  the  condensation.  The  products 
may  be  used  as  paint  oUs,  especially  for  submarine 
paints,   and   for  impregnating   wood. — F.  Sp. 

2-Cyanoquinoline  and  l-cyanoisoquinoline  ;  Prepar- 
ation   of .     L.    Givaudan,    Vernier,    u.    A. 

Kaufmann.    Ger.  Pat.  280,973,  June  20,  1913. 

2-CyANOQUiNOi.iNE,  m.  pt.  94°  C,  is  obtained  from 
l-benzoyl-2-cyano-1.2-dihydroquinoline,  and  1- 
cyanoisoquinoline,  m.  pt.  78"  C,  from  2-benzoyl- 
l-cyano-1.2-dihydroisoquinoline  by  treatment  with 
phosphorus  pentachloride,  sulphuryl  chloride,  or 
thionyl  chloride  in  presence  of  an  anhydrous  inert 
dihient.  The  products  may  be  used  for  the  prepar- 
ation of  dyestufts  and  pharmaceutical  chemicals. 

—A.  S. 

Manufacture  of  antiseptics,  disinfectants,  and 
germicides  [from  peat  tar].  Eng.  Pat.  19,253. 
See  XIXb. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo  and  other  vat  dycstuffs  ;    Catalytic  reduction 

of .     A.  Brochet.   Comptes  rend.,  1915,  160^ 

306—308. 

The  catalytic  hydrogenation  of  liquids  in  presence 
of  common  metals  (this  J.,  1914,  612,  1113)  has 
been  extended  to  the  reduction  of  sohds  suspended 
in  water.  10  grms.  of  Indigo  was  suspended  in 
250  c.c.  of  water  to  which  had  been  added  10  c.c. 
of  caustic  soda  solution,  and  5  grins,  of  active 
nickel  was  added  in  an  atmosphere  of  hydrogen, 
using  the  glass  apparatus  described  previously. 
The  reaction  proceeded  most  rapidly  at  60° — 80°  C, 
giving  the  greenish  yellow  solution  of  Indigo  White. 
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At  the  ouil  of  40  luiii:*.  ssliaking  at  70^  I'.,  910  c.c 
of  hyilrogeu  (iiioasxired  over  watt>r  at  15^0.)  had 
liifii  absorbeil.  Tho  iiii-kel  was  soparated  by 
liltratiou.  'Die  liqiiiil  obtained  did  not  contain  an 
exce.ss  of  reiluiinj;  ajient,  as  Ls  the  case  when  hydi-o- 
sulpliile  is  used.  If  necessary  more  than  the  above 
amount  of  Indigo  may  be  used  in  suspension  ;  the 
paste  is  reiUiceil  more  rapidly  tlian  tlie  powder. 
Tlie  process  may  be  useil  for  ol)Uiiniiig  Indigo  White 
as  a  concentratetl  sohition  or  paste.  A  lime  or 
neutral  vat  may  be  used,  the  reaction  being  much 
slower  in  the  latter  case.  The  activity  of  the  nickel 
is  of  the  same  order  after  standing  under  water  for 
one  year. — F.  \V.  A. 


Fiiftic  from    Januiirii    and    Brilish    Ilondurux  for 
khaki  tlyeinij.     C'hem.  Trade  J..  April  10,  li)l."». 

The  present  shortage  in  this  coimtry  of  synthetic 
yellow  ilyes  has  put  considerable  dilTicuUies  in  the 
way  of  manufacturers  of  khaki  cloth.  A  tem- 
I>orary  expedient  was  found,  liowover.  by  the 
inci-<>aspd  use  of  fustic,  a  natural  yellow  dyestuff. 
consi.sting  of  the  wood  of  a  tree  {Chloro)>hora 
tiuclnria).  which  grows  freely  in  Jamaica  and  also 
in  British  Honduras.  The  increased  demand  has 
now  greatly  raiseil  the  price  of  fustic,  of  which 
at  the  outbreak  of  the  war  there  was  only  a  small 
supply  available  in  Kurope.  though  one  of  the 
l>rizes  captured  from  Germany  liad  a  considerable 
<onsignment  t)n  lioard.  A  certain  amount,  too. 
has  been  obtained  from  Pi'ance,  which  country  and 
the  United  States  have  hitherto  taken  the  biUk 
of  the  fustic  exported  from  .Tamaica. 

When  the  shortage  of  yellow  dyestulTs  in  this 
country  first  became  apparent,  the  Imperial 
Institute  took  steps  to  place  Brilish  dye  firms 
in  to\ich  witli  exporters  of  fustic  in  Jamaica. 
Only  .a  moderate  amount  of  c\it  fustic  wood  was 
then  available  in  the  island,  but.  as  a  result  of  the 
Institute's  a<-tion.  the  trovernment  of  Jamaica 
have  olTered  to  purchase  from  tlie  gro\vei-s  further 
supplies  and  can-y  these  at  Government  cost  to 
Kingston,  the  port  of  shipment.  Negotiations  are 
accordingly  now  pending  for  tlie  purchase  and 
shipment  of  consider.ible  quantities  of  .Tamaica 
fustic  by  dyei-s  in  this  country.  Tlie  Government 
of  British  Honduras  is  also  taking  action  in  this 
matter,  and  a  further  supply  of  the  wood  may 
pos-sibly  be  forthcomijig  from  that  Colony.  Further 
information  may  lie  obtained  on  apjdicaticm  to  the 
Imperial  Institute,  .South  Kensington,  l^^ndon, 
S.W. 


P.\TENTS. 

Monoazo     dycsUiffs  :      Manufacture    of    new . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  .Second 
Addition,  dated  April  2i,  lOU.  to  Fr.  Pat. 
4.57,810.  .\pril  121.  1913  (see  lliis  J.,  1913.  1004  ; 
1914,  414).     Under  Int.  Conv.,  .Alay  2,  1913. 

Is  place  of  amino.icylaminosalicylic  acids,  aniino- 
acyl-o-aminophenols  or  their  derivatives  or  substi- 
tution products  may  be  diazotiseil  and  <<)iid)ined 
with  pyrazolones  or  with  a-methylindole. — F.  W.  A. 


A:o  dycsfuffs;  Manufacture  of  yellow 


■  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Fr.  Pat. 
471,8.50,  .Mav  5,  191!."  Under  Int.  Conv.,  .May  8 
and  15,   1913. 

.\CYLATED  aminothiazoles  of  the  benzene  series 
containing  at  least  one  methyl  gi-oup  attached  to 
the  l(enzene  nucleus  are  oxidised  with  permangan- 
ate in  neutral  or  alkaline  solution,  and  if  desired 
the  acyl  group  is  eliminated  from  the  products. 
The  resulting  aniinothiazolecarboxyhc  acids  are 
diazotised  and  comliined  with  aceto-acetic  arylides  ; 
the  products  give  yellow  sha<les  on  cotton. — F.W.A. 


Dyestuff. 1 :      Manufacture     of     new      intermediate 

products    anil    their   conversion   into .      Soc. 

pour  rind.   Cliim.   i^i   Bale.      Fr.   Pat.   471,653, 
July   Ici.   1913. 

A  NEW  series  of  chlorimides  has  been  obtained 
by  the  action  of  bypodilorite  or  of  chlorine 
on  arvlsiilplioaryleiie-/)-diamines  of  the  type, 
(2)NII,.H..NH.S()j.Ar(l).  in  which  H  is  an  arylenc 
residue  of  the  benzene  or  naphthalene  series. 
The  arylsulphiininoarylenechloriniides  obtained, 
Cl.N  :  H:  N.St)._,..\r,  may  be  condensed  with 
amines,  phenols,  napbthols,  and  especially  with 
carbazole  or  its  derivatives,  to  give  products  which 
may  be  used  in  the  preparation  of  sulphide  or 
sulphurised  vat  dyestulTs. — F.  W.  A. 


A:o  di/esluffs  ;    Manufacture  of  chrome .     Soc. 

pour  rind.   Chim.   h  Bale.      Fr.    Pat.   471,098, 
July  17,   1913. 

JIoNOAZO  dyestuffs,  obtained  by'combining  diazo- 
tised sulphonated  o-aminophenols  or  o-aminonaph- 
thols  or  their  derivatives  with  7)[-amlnophenols  in 
alkaline  solution,  are  diazotised  and  combined 
with  suitable  compounds  to  obtain  dyestulTs  whi<'h 
may  be  after-chromed. — F.  W.  A. 


Vat    di/estuffs  ;     Manufacture    of   new .       Soc. 

pour  I'lud.    Chim.    i   Bale.      Fr.   Pat.    471,770, 

July  18.  1913. 
Ox  treatment  with  oxidising  agents  (nitric  acid, 
manganese  dioxide,  lead  dioxide,  per-salts,  etc.)  in 
acid  solution,  indigo  and  indigoid  dyestuffs  give 
vat  dyestuffs  which  in  most  cases  possess  greater 
fastness  and  also  greater  alTinity  for  cotton  than 
the  original  dvestuff.  Halogenation  of  the  products 
leads   to   the"  production  of   other  vat   dyestulTs. 

_F.  W.  A. 


Vat  dyestuffs  derived  from  indophenols  ;    Manufac- 
ture of .      Soc.   pour  rind.   Chim.   ;\   Bale. 

Fr.  Pat.  172.087,  July  25,  1913. 
Ox  treatment  «ith  warm  dilute  solutions  of  alkali 
or  alkaline-earth  sulphides,  indophenols  give  vat 
dyestuffs  whiih,  xinlike  the  original  indophenols, 
are  fast  to  acids  and  to  light.  For  dyeing,  1  part 
of  dyestuff  is  mixed  with  3  parts  of  caustic  soda, 
30 — ^40  parts  of  water  and  then  2 — 3  parts  of 
sodium  hydrosulphite  added,  and  the  liquid  heated 
to  80"  C.  until  solution  is  complete.  After  dilution, 
wool  is  dyed  in  the  liath  at  50'— 60°  C.  for  half-an- 
hour.  exposed  to  air  for  an  hour,  rinsed  and  dried. 
The  material  is  then  unmersed  for  half-an-hour 
at  70" — 80°  C.,  in  a  bath  containing  3 — 4  grms. 
of  potassium  bichromate,  or  copper  or  nickel 
sulphate,  and  25  c.c.  of  acetic  acid  per  Utre. 

— F.  W.  A. 


Arylaminoanthraquinones  ;    Manufacture  of  dcriva- 

tircs  of .   Farbw.  vorm.  Aleister.  Lucius,  und 

Briining.  Fr.  Pat.  472.100,  Mav  11,  1914. 
Under  Int.  Com.,  .May  22  and  Dec.  8,  1913,  and 
Feb.  20,  1914. 

NiTRO  or  halogen  derivatives  of  oxazoles,  obtained 
from  /3-aminoalizarin  and  aromatic  acids,  are 
treated  with  primary  aromatic  amines,  and  the 
products  sulphonated  in  the  usual  manner.  The 
oxazoles  may  be  replaced  by  their  sulphonic  acids, 
or  Vjy  other  heterocyclic  derivatives  of  tf-amino- 
alizarin.  The  sulplionic  acids  obtained  possess  a 
very  high  tinctorial  power,  dyeing  wool  fast  violet 
shades  which  become  green  on  chroming.  The 
dveings  are  very  fast  to  potting,  light,  and  washing. 

— F.  W.  A. 
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v.— FffiRES;    TEXTILES;    CELLULOSE; 
PAPER. 

A.rundo  Donaj-  for  paper  making.     J.  Beveridge. 
Paper  Making,   1915,   34,  88—90. 

The  Arundo  Dona.r  cane,  a  native  of  S.  Africa, 
grows  in  swampy  ground  and  in  a  season  attains 
a  height  of  18 — 20  ft.  with  a  diameter  of  1 — 1-5  in. 
When  mature,  it  has  a  pale  golden  colour  and  clean, 
glossy,  silicious  surface.  It  should  be  cut  before 
it  is  fully  mature  and  crushed  between  rollers 
immediately  after  cutting,  ^^'hen  digested  with 
bisulphite  liquor  prepared  from  a  magnesia  base, 
with  3-74  %  total  SOj.  of  which  660o  was  "  free," 
this  cane  presented  no  difficulty  and  yielded  under 
conditions  similar  to  those  employed  for  spruce 
wood,  32-2%  of  air-dry  fibre,  which  could  lie 
bleached  to  a  pure  white  with  10-4%  of  bleaching 
powder.  By  the  caustic  soda  process,  it  required 
24-1%  XajO  as  caustic  to  effect  a  satisfactory 
digestion  under  a  steam  pressure  of  90  lb.  per  sq.  in. 
maintained  for  5  hours.  The  yield  was  33-1  %  of 
air-dry  pulp  which  could  be  bleached  with  13()°n 
of  bleaching  powder.  The  sulphite  process  would 
appear  to  be  more  economical.  The  fibre  is  long, 
soft,  and  sUky  and  is  described  as  superior  to  those 
of  megasse  and  bamboo  ;  the  pulp  contains  less 
non-fibrous  cellular  matter  than  either  of  these 
and  resen\bles  the  pulps  obtained  from  coniferous 
woods  in  uniformity,  though  not  in  strength. 

— J.  F.  B. 

Ledger     stock;       The     sizing     of    high-grade . 

Ft.  A.  Maddox.     Paper  Making,  1915,  34,  75—80. 

The  usual  tests  for  the  quality  of  gelatin  intended 
for  tul)-sizing  are  described.  The  strength  of  the 
sizing  solution  is  varied  according  to  the  condition 
of  the  paper  and  the  preliminary  engine-sizing, 
if  any  ;  an  average  concentration  is  about  5  "„  of 
gelatin.  Damp  paper  absorbs  gelatin  size  more 
readily  than  dry.  but  the  absorption  may  be 
irregular,  giving  a  Itlotchy  appearance  when 
viewed  by  transmitted  light.  The  penetration  of 
the  size  is  largely  dependent  on  the  viscosity  of  the 
solution.  The  viscosity  of  the  size  may  be 
diminished  and  the  penetration  improved  by 
increasing  the  temperature,  but  the  sizing  efficiency 
is  diminished.  The  proportion  of  alum  added  to 
the  pulp  when  the  paper  is  made  is  of  great  im- 
portance ;  an  excess  of  alum  gradually  destroys 
the  ultramarine  colouring  matter,  and  opposes  the 
thorough  penetration  of  the  size  by  its  coagulating 
action,  whereby  the  size  remains  mostly  on  the 
surface.  The  air  imprisoned  in  the  paper  likewise 
opposes  uniform  penetration  and  its  escape  later, 
in  the  drying  process,  may  disturb  the  regularity 
of  the  sized  surface.  An  excessive  temperature 
in  drying  is  very  prejudicial  to  effective  sizing. 
A  serious  drawback  of  hard  tub-sized  ledger 
papers,  particularly  hand-made  papers,  is  the 
resistance  offered  to  \\riting  with  fountain  pens 
which  lack  the  sharpness  or  roughness  necessary  to 
scratch  the  horny  siirface  ;  similarly  this  hard 
surface  causes  .abnormal  wear  on  the  pens  of  the 
account-book  ruling  machines. — J.  F.  B. 


Paper  ;  Chemical  analysis  of  - 


H.  A.  Bromley. 


Chem.  News.  1915,  111,  13&— 140. 

Chemical  methods  may  be  used  to  determine 
fibrous  composition  in  the  case  of  esparto  pulp 
(yield  of  furfural)  and  mechanical  wood  pulp. 
The  usual  loadings  consist  of  calcium  sulphate, 
barium  sulphate,  china  clay,  and  talc,  the  various 
constituents  of  which  are  determined  by  an 
analysis  of  the  ash.  The  nitrogenous  constituents 
of  paper  are  preferablj-  determined  by  Kjeldahl's 
method  ;  the  factor  for  dry  gelatin  is  5-50  and  for 
casein  4-90.     Sammefs  method  (this  J.,  1913,  939) 


is  preferred  for  the  determination  of  rosin.  Starch 
is  determined  after  conversion  either  by  malt 
extract  or  by  acid,  the  products  being  estimated 
by  Fehling's  solution.  Colouring  matters  which 
leave  characteristic  compounds  after  incineration 
are  estimated  by  an  analysis  of  the  ash  ;  in  the 
case  of  ultramarine,  the  composition  of  which  is 
indefinite,  the  colour  of  the  ash  may  be  matched 
against  standard  mixtures  of  ultramarine  and  china 
clay.  Salicylic  acid,  when  present  as  a  preserva- 
tive, may  be  extracted  with  light  petroleum  spirit 
and  after  diluting  the  extract  with  an  equal  volume 
of  95%  alcohol,  may  l)e  titrated  with  jV/10  alkali, 
using  phenolphthalein  as  indicator.  For  the 
estimation  of  carbolic  acid  in  paper,  the  bromine 
absorption  method  is  useless  ;  the  author  prefers 
a  method  based  on  Muter's  process,  in  which  the 
paper  is  extracted  with  alcohol  and  the  extract 
evaporated  with  caustic  soda  ;    tar  oUs  and  naph- 

j  thalene  are  removed  by  filtration,  and  the  phenols 
liberated  with  acid  and  extracted  with  ether  or 
light   petrolemn.     Arsenic   in   fly-papers   may    be 

j  extracted  by  boiling  with  sodium  bicarbonate,  and 
the  extract  titrated  with  iV/10  iodine. — J.  F.  B. 

I  Waste    products  of  agricultural  interest — icool  and 
leather  wastes.     Russell.     See  XVI. 


P.\TEN'TS. 

Wool  ;   Washing  and  bleaching  of - 


■  arid  recovery 
of  the  grease,  potassium  salts,  and  the  reagents 
employed.  K.  Vidal.  Fr.  Pat.  471,054,  July  16, 
1913. 

Raw  wool  is  washed  with  a  5 — 10%  solution  of  a 
sulphite  or  bisulphite  of  an  alkali  or  alkaline- 
earth  ;  the  solution  recovered  contains  the  potas- 
sium salts  extracted  from  the  wool,  which  are  con- 
verted into  sulphite  by  treating  the  liquor  with 
sulphur  dioxide.  The  material  is  next  treated  with 
a  solution  or  emulsion  of  hydrocarbons  or  chloro 
derivatives  of  hydrocarl)ons  in  solutions  of  castor 
oil  or  other  soap,  the  ))ath  containing  3 — 5  %  of  the 
organic  solvent.  When  this  bath  becomes 
saturated,  the  grease  and  volatile  solvent  are  re- 
covered by  skimming,  acidification,  or  other 
means. — J.  F.  B. 

Silk ;    Process  of  making  a   felted  mass  of . 

G.   Diesser.     Fr.   Pat.   472.351,   Mav   19,    1914. 
Under  Int.  Conv.,  Jlay  20,  1913. 

Degujimed  sUk  waste  is  treated  with  formic  acid, 
either  as  liquid  or  vapour,  at  the  ordinary  tempera- 
ture, until  the  fibres  are  gelatinised  and  partially 
dissolved.  The  excess  of  acid  is  removed  and  the 
felted  mass  dried. — J.  F.  B. 


Plastic  material  ;   Manufacture  of  - 


Ft.  Pat.  471,390,  July  8,  1913. 

i  Mechanical  wood  pulp  or  other  material  contain- 
1  ing  cellulose  is  kneaded  with  dilute  sulphuric  acid 
;  (2  parts  of  acid  of  66'  B.,  sp.  gr.  1-84,  to  1  of  water) 
until  gelatinised.  The  ina.ss  is  pressed,  washed, 
and  moulded  or  worked  into  the  required  shapes. 
The  product  is  non-inflammable  and  a  good  elec- 
trical  insulator. — F.  Sp. 

Threads,   films,   gauze,   etc.  ;     3Ianufacture  of  - 


froyn   cellulose.      C.   Shrager  and   R.    D.   Lance. 
Fr.  Pat.  471,471,  July  10,  1913. 

Cellulo.se  is  treated  with  a  mixture  of  equal 
volumes  of  water  and  a  strong  acid,  e.g.,  sulphuric 
acid  of  66°  B.  (sp.  gr.  1-84).  It  is  then  freed  from 
acid,  and  treated  with  carbon  bisulphide.  After 
removing  the  excess  of  the  latter,  the  mixture  is 
dissolved  in  caustic  soda  and  converted  into  threads 
or  films  by  precipitation  in  an  acid  bath,  which  may 
contain  30°,,  of  sulphuric  acid,   with  or  without 
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William  sulphate  or  liisulphato.  If  the  water  in 
the  preliiiiiiuiry  trontinciit  is  replaced  hv  acetie 
acid  of  S  M.  (sp.  >,'r.  1  (Hi),  the  cellulose  illssolves. 
It  may  then  either  he  spun  into  an  alkaline'  couj;u- 
latin^  solution  or  he  coa^ulateil  hy  ammonia  and 
redissiilved  in  caustic  soda  solution.  Hesin  may 
ho  incorporated  in  the  final  product  hy  the  additioii 
of  iv.'iinates  to  the  caustic  soda  solution  of  dei)oly- 
merisod  cellulosi',  ami  it  may  he  coniKincd  in  the 
pmduct  as  resinates  hy  addition  of  salts  of  metals 
((■.(/.,  zinc,  majrnesium,  ahnniiiium)  to  the  precipi- 
tatiu);  hath  and  suhseijuent  treatment  of  the 
I'oa^ulated  tluvads  with  a  faintly  alkaline  bath. 
The  use  of  aluminium  salts  facilitates  subsequent 
ilyeing   of   the   pi-oduct. — F.  Sp. 

Celluloid  and  other  eellulose  proditcls  ;    Produclion 

of  pennanent  irideseeul  effects  on .    E.  Heusch 

and  J.  I'aisseau.  Fr.  Pat.  471,581,  July  15,  lOlS. 

iKlDKSiKNT  effects  are  produced  by  coating  olijects 
with  a  solution  of  a  cellulose  ester  to  which  have 
been  added  dyes,  pigments,  bronze  powiler,  iish 
scales,  etc.,  and  the  iridescent  surface  is  protected 
by  coating  it  with  a  transparent  substance,  such 
jis  a  ditTeivnt  cellulose  ester,  which  resists  water,  the 
solvents  being  such  as  do  not  dissolve  the  iridescent 
toating. — F.  Sp. 

IToorf  and-other  veijctiMe  substuncea  ;    Process  and 

apparatus    jar    makinri    cellulose    from and 

extraclinij   resinous,    oiti/   and   other   constituents. 
W.  K.  Freeman.   Fr.  Pat.  471,(12(1,  Dec.  18,  1913. 

The  chips  of  wood  are  digested,  in  an  atmosphere 
of  hydi-ogen,  witli  alkaline  solutions  in  three 
spparat<?  stages.  Ili-st  with  a  solution  of  low  alkaline 
sti'ength  to  extract  gums,  resins,  and  volatile 
oils,  next  with  a  strong  solution  to  efl'ect  the 
complete  digestion  of  the  tissues,  and  lastly  with  a 
fresh  dilute  solution  to  cleanse  the  pulp  produi'ed  in 
the  second  stage,  this  last  liquor  being  useil  again  for 
the  first  .stage  of  the  next  operation.  The  apparatus 
<onsi.sts  of  a  fligi'ster,  a  cinulating  pump,  a  series  of 
settling  ve.ssels  for  the  accuinul.it ion  of  the  heavy 
by-products  and  the  separate  stor;ige  of  the  various 
iligesting  solutions,  an  oil-separating  chamber, 
and  one  or  two  condensers,  all  forming  a  closed 
f  ii-cuit.— J.  F.  B. 

Half-stuff  from  wood  ;    Manufacture  of .      E. 

BergerholT.    Ger.  Pat.  279,411,  Jan.  11,  1914. 

The  wood  is  boiled  with  sulphite  licpior  and  then, 
whilst  still  tolerably  hard  and  maintaining  its 
original  form,  is  removed  from  the  boiler  and 
ground  to  pulp  in  an  edge  runner.  The  quantity 
tif  sulphite  liquor  used  is  such  that  the  residual 
liquor  contains  sufjicient  sulphurous  acid  to  be 
•used  for  treating  another  charge  of  wood. — A.  S. 

Pulp   from   red   heech   wood ;     Production   of    pnle- 

cotourcd,   ea.<ii/-blcachin'i .     C   Braun.      tier. 

Pat.  279,517",  June   17,   191.3. 

The  wooil  is  boiled  under  pressure  with  a  mixture 
of  calcium  bisulphite  and  alkali  stilphite  or  mag- 
nesium sulphite,  containing  only  40 — 50  "^  of 
'■  free  "'  SO,,  and  after  removing  the  licjuor.  the 
pulp  is  washed  in  the  boiler,  with  exclusion  of  air, 
first  with  hot  and  then  with  cold  water  containing 
■a  small  quantity  of  sulphurous  acid.  The  yield 
of  pulp  is  43 — 45 ''u  of  the  air-dry  wood,  and  the 
produit  can  be  bleached  with  8 — 9%  of  bleacliing 
powder.  (See  also  Ger.  Pat.  201,848  ;  this  J., 
1913,  823.)— A.  S. 

Fibrous    material     [paper]    in    layers    for  chemical 

and  electrical    purposes  ;     Manufacture  of . 

Meirowskv  und  Co.  Akt.-Ges.    Fr.  Pat.  471,830, 
May  5,  19"l4. 

FiBROi'si  material,  e.g..  paper  in  sheets  or  webs,  is 
impregnated  with  a  small  proportion   of  oil   and 


coated  with  a  natural  or  synthetic  resinous 
material.  The  several  layers  are  then  luiited  by 
the  application  of  heat  and  pressure. — J.  F.  B. 

Sulphite    limior  ;     Process    of    treating    waste . 

M.  W.  lledden,  Oregon  City,  Greg.  U.S.  Pat. 
1.130,817,  March  9,  1915.    Dateof  appl.,  Dec.  12, 

1914.  "^ 

Nj5i  TitALisi:i>  waste  sulphite  liquor  is  digested 
with  a  cyanogen  compound  to  remove  all  the 
sulphur-bearing  groups  and  then  saturated  with 
sodnim  chloride  or  an  electrolyte  other  than  a 
mineral  acid  to  precipitate  organic  cyanogen 
compountls. — J.  F.  B. 

Plants;    Method  for  open  in;/  out or  loosening 

their  fibres.  C.  F.  Kiibler,  Wilmersdorf,  Germany. 
X;.S.  Pat.  1.131,71,5,  March  16,  1915.  Date  of 
appl.,   Nov.   9,   1912. 

See  Kug.  Pat.  25,080  of  1912  ;    this  J.,  1913,  747. 

Sulphite  celhilo,^e  :    Process  of  producing  .     E. 

Oman,  Stockholm.   U.S.  Pat.  1,130.192,  March  2, 

1915.  Date  of  appl.,  Jan.  19,  1914. 

See  Eng.  Pat.  1145  of  1914;    this  J.,   1914,  348. 

Artificial  silk  threads  or  similar  products  ;    Process 
for    precipitating    copper-ammonia    solutions    of 

cellulose  for  the  purpose  of  manufacturing . 

li.  (i.  Legrand,  St.  Adresse,  France.  U.S.  Pat. 
1.130.830,  March  9,  1915.  Date  of  appl.,  Aug. 
29.   1912. 

See  Ger.  Pat.  250,357  of  1911  ;   this  J.,  1912,  1120. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Indigo  and  other  vat  di/estuffs  ;   Catalytic  reduction  of 
.     Brochet.     Sec  IV. 

Patents. 

Dyeing  machines.     A.  R.  Whitehead,  Leeds,  and 
J.  Farrar,  Halifax.   Eng.  Pat.  5509,  March  5,  1914. 

A  CIRCULATING  chamber.  A,  contains  two  pro- 
pellers, a'^,  which  fit  into  circular  openings  in  the 
horizontal     partition,     a.     The     division     boards. 


.  JT \   /I  "    . 
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C  and  Cl,  may  be  mounted  in  slides  and  so  arranged 
that  the  dye  liquor  circulates  in  either  or  both  the 
dye-vats,  B  and  Bi,  in  a  direction  determined  l)y 
the  propellers.  In  the  case  shown,  the  vat,  B, 
contains  a  rack,  D,  for  hanks  with  circulating 
sticks,  E  and  E',  and  the  vat,  B'.  contains  a  cage, 
G,  for  loose  wool  or  balls  of  wool. — F.  W.  A. 

Dyeing  process.     A.   J.   Rau,   Clifton,   N.J.      U.S. 

Pat'.  1,131,083,  March  9,   1915.     Date  of  appl., 

March  4,  1914. 
The  fabric  is  wrapped  in  layers  or  coils  and  the 
dye  liquor  forced  tlu'ough  the  layers.     The  order 
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of  thfi  layei'S  or  the  coil  is  then  reversed,  and  the 
dye  liquor  forced  through  in  the  opposite  direction. 

— F.  W.  A. 

Dycinq  apparatus.  A.  .T.  and  J.  A.  Rau,  Clifton, 
M.J.  U.S.  Pat.  1,131.084,  March  0,  1915.  Date 
of  appl.,  March  11,   1914. 

An  apparatus  for  carrying  out  the  process  described 
in  the  preceding  abstract.  Two  dnnns  rotating 
in  the  dye-bath  are  used,  the  fabric  being  unrolletl 
from  one  and  wound  on  to  the  other,  so  that 
opposite  surfaces  of  the  fabric  are  presented  to  the 
drums  in  succession. — F.  W.  A. 

Jigger  for  dyeirir/  fabrics  and  similar  purposes. 
n.  L.  Quick.  New  York.  U.S.  Pat.  1.131,269, 
March  9,  1915.    Date  of  appl.,  Jan.  7,  1914. 

The  jigger  is  fitted  with  gears,  for  operating  the 
shafts  driving  the  revolving  rollers,  which  are 
mounted  independently  of  these  shafts  and  of  the 


rollers.  Flexible  connections  are  provided  for 
connecting  the  gears  mounted  on  bearing  sleeves 
to  the  shafts,  and  clutches  for  independently 
disconnecting  gears  from  the  shafts. — F.  W.  A. 

Fabrics  ;    Method  of  ircatinq \xciih  dye  liquor, 

etc.l  H.  L.  Quick,  New  York,  N.Y.  U.S.  Pat. 
1.131,270.  March  9,  1915.  Date  of  appl.,  Jan.  7. 
1914. 

The  liquor  witli  which  the  fabric  is  to  be  ti-eated  is 
placed  in  the  interior  of  a  tight  roll  of  the  fabric. 
and  the  roll  rotated  to  force  the  liquor  through  by 
centrifugal  force.  The  fabric  may  be  wound  in 
layers  on  a  perforated  shell  to  form  the  roll. 

— F.  W.  A. 


Mtdlicolour   designs;     Production   of [and    of 

■'  shadoic  "  designs].  I.  Orlolt'.  Fr.  Pat. 
472,092,  July  26,  1913. 
The  effects  of  the  non-registering  of  the  rollers  in 
printing  multicolour  designs  are  avoided  by  making 
the  impressions  of  the  second  multicolour  design 
overlap  the  impression  from  the  principal  roller. 
In  case  these  impressions  are  geometrically  similar, 
the  illusion  of  shadow  is  obtained.  The  complete 
design  is  printed  in  one  operation,  the  printed 
colours  meeting  on  the  fabric  in  a  moist  condition. 

— F.  W.  A. 

Waterproofing  of  fabrics,  yarns,  and  other  materials. 
A.  M.  Hart,  Assignor  to  Viking  Manufactiu-ing 
Co.,  Ltd.,  London.  I^.S.  Pat.  1,131.929,  March 
16,  1915.     Dat«of  appl.,  Aug.  4.  1911. 

See  Eng.  Pat.  18,607  of  1910  ;  this  J.,  1911,  1448. 

Saiinising    cotton   fabrics ;     Process    of .     H. 

Dutschke,  Elberfeld.  Germany.  U.S.  Pat. 
1,132,001,  March  16,  1915.  Date  of  appl., 
Feb.  10,  1914. 

See  Fr.  Pat.  467,670  of  1914  ;  this  J.,  1914,  860. 


Washing  and  bleaching  of  icool.  and  recovery  of 
grease  and  •potassium  salts.  Fr.  Pat.  471.654. 
See  V. 


VII.— ACIDS  ;   ALKALIS  ;    SALTS  ;    KCN- 
METALLIC  ELEMENTS. 

Indian  chanical  industries.     A   retrospect.     P.    G 
Shah.     Paper  read  before  the  Indian  Industrial 
Conference,  Madras.   Dec,   1914. 

The  Indian  chemical  manufactures,  which  have 
been  confined  to  the  small  scale  production  of  such 
materials  as  saltpetre,  sulphuric  acid,  alum,  borax,, 
alkali  salts,  and  annuonium  compounds,  show 
great  possibilities  of  development.  Local  con- 
ditions, however,  in  many  respects  favour  small 
scale  production  and  militate  against  the  establish- 
ment of  large  factories.  At  present,  owing  partly 
to  the  undeveloped  state  of  other  Indian  industries, 
local  resovirces  are  very  incompletely  utilised  in 
chemical  manufactures.  The  growing  demand  for 
chemicals  is  evidenced  by  the  following  figures 
showing  the  annual  value  of  imported  chemicals  in 
lakhs  of  rupees  :  1876,  0-98  ;  1895,  4-6  ;  1906, 
29-7;  1911,06-4;  1912,93-2;  1913,101-4.  The 
1912  figures  include  sulphuric  acid  3-7,  sulphates 
of  alumina  4-6,  calcium  carbide  1-5,  disinfectants 
3-8.  potassium  cyanide  3-7,  sodium  bicarbonate  4-2, 
sodium  carbonate  11-1,  caustic  soda  80,  sulphur 
5-3,  and  ammonium  compounds  3-75  lakhs.  Com- 
pared with  the  rising  imports,  the  exports  of 
chemicals  are  insignificant  and  partly  declining. 
The  value  of  exported  chemicals  (92%  e>f  which 
was  saltpetre),  drugs,  and  tanninsr  materials  for 
1912  amounted  to  36-6,  20-7.  and  104-0  lakhs, 
respectively.  On  the  whole,  raw  materials  are 
abundant,  but  .skilled  labour  is  ditficult  to  obtain. 
Xvnnerous  small  pharmaceutical  works  have 
recently  been  started  throughout  the  country,  in 
addition  to  a  few  larger  factories,  sxich  as  the  Bengal 
Chemical  Works  (Calcutta),  the  Alembic  Chemical 
Works  (Baroda),  the  Pioneer  Alkali  Works  (Bom- 
bay), the  Gujarat  Chemical  Works  (Alimedabad), 
and  the  Eastern  Chemical  \\'orks  (Bombay)  ;  but 
owing  to  the  rapidly  increasing  demand  for 
chemicals  these  vvorks  have  not  cau.sed  any 
diminution  in  chemical  imports.  There  is  an 
extensive  demand  for  chemicals  used  in  the  sizing, 
bleaching,  and  dyeing  of  cotton  goods.  Saltpetre 
is  obtained  chiefly  from  the  Gaya,  Tirhoot,  Saran, 
and  Champaran  districts  of  Behar.  which  have  an 
agricultural  population  of  over  500  per  square  mile. 
The  effloresced  earth  is  boiled  with  water  and  the 
sodium  chloride  and  potassium  nitrate  roughly 
separated  by  fractional  crystallisation.  There  are 
40,000  factories  and  600  refineries  engaged  in  this 
work,  the  latter  employing  50.000  hands.  The 
methods  are  rather  \\asteful  and  capable  of  im- 
provement. The  present  annual  production  of  the 
refined  material  averages  about  25,000  tons,  of 
which  15,000  tons  valued  at  40  lakhs  are  exported, 
chieflv  from  Calcutta,  to  Hongkong  (32%),  U.S.A. 
(23 Oq),  and  the  United  Kingdom  (20 "i).  It  is 
suggested  that  the  product  should  be  utilised  in 
local  chemical  manufactmes  rather  than  exported. 
The  annual  Indian  consumption  of  sulphuric  acid 
is  below  10,000  tons.  Sulphuric  acid  is  made  by 
the  Government  Cordite  Factory  (Nilgiris),  Messrs. 
Waldie  and  Co.  (Calcutta  and  Cawnpore),  Messrs. 
Perry  and  Co.  (Madras),  the  Bunna  Chemical 
Industries  Co.  (Rangoon),  the  Bengal  Chemical  and 
Pharmaceutical  Works.  Ltd.  (Calcutta),  and  by 
several  smaller  works,  from  Sicilian  and  Japanese 
sidphur  and  Indian  saltpetre.  No  workable 
deposit  of  sidphur  or  iron  pyrites  has  yet  been 
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loi'rtt*')!  in  the  country.     The  amount  of  !inport*tI 

aci.l  fell  from  7!).772"<\vt.  in   101(1  to  :!S.780  cwt. 
in  li>\'J.  while  the  ainoinit  of  imported  Mulphur  rose 
from  UM,:!01  ewt.  iu  Utll  to  114.4StS  ewt.  in  lUlJ. 
The    eheiipness   of   saltpetre    rentiers    Gay   Lnssae 
ami   tflover  towers  nnneees.sar\  ,  :in<l  the  hifih  sea 
anil    railway   freights  act    as   a   protection   to   the 
inilustry  ;    the  cost   of  the  aciil  in  Inilia  is  about 
ten     times    the     Kn^;lish    price.      Lack    of    cheap 
sulphuric  aciil  has  heen  largely  responsible  for  the 
annual   importation   of  over  t'Jd.tKKi.dOO  worth  of 
proiUu'ts  numufactured  in    Kiii'ope  from  minerals 
whi.-h    are   obtainable   in    India.      l'ota.ssini\i    car- 
bonate is  prepared  solely  from  wood  ashes,  thonpli 
Indian  saltpetre  might  Ije  utilised  for  this  purpose. 
in  l!ti:5  the  imported  pota.ssium  salts,  apart  from 
potassium  cyaniile.  reached  a  value  of  2li.">  lakhs. 
Sodium  carbonate  occurs  in  appreciable  quantities 
in  the  Reh  efflorescence  and  it  is  also  obtained  from 
calcine<l  seaweed  (barilla)  and  from  certain  lake- 
waters.      Washing   soda    is   manufactured    by   the 
Pioneer     Alkali     Works     from     partly     imported 
material.     Sodium  salts  of   the   value  of  t70,000 
were  imported  in  UUlt.  and  £1H3.S22  in  11112.      In 
15U2,  1 1,(5:5:1  ewt.  of  ammoniinii  compounds,  valued 
at  £2r).40:{,  was  imported,  but  annnoninm  chloride 
is  now  being  made  from  ammoniacal  gas-liquor  at 
Bombay.     Ammonium     sulphate    has     not     been 
ma<le    t<i    any     apprecial)le     extent,    and    iu    the 
"  coking  "  operations  in  the  Bengal  coalfield  the 
annual  wa.stage  of  nitrogen  has  Ijeen  eijuivalent  to 
ammonium  sulphate  of  the  value  of  20  lakhs  of 
rupees  ;   recovers'  plants  are  now  being  introduced. 
The     imports    of     chemical     manures    rose     from 
£2040  in   1907  to  £42,592  in   1012  ;    in  the  same 
years    the    value    of    exported    bones    rose    from 
£:J(>3,002  to  £.52.'),7:!9,  the  price  of  .sulphuric  acid 
being  here  again  a  decisive  faitor.     Soda  alum  is 
nvade  in  Behar  and  other  localities  by  adding  soil 
scrapings   to   the   aqueous   extract    from    roasted 
pyritous  shale  ;    the  proiiuct  is  practically  wholly 
utilised  in  the  Indian  tanning  and  dyeing  indus- 
tries:  in   spite   of    the    abundance   of   aluminous 
clavs  and  laterite  the  production  is;  declining,  and 
in  1912,  101,08S  ewt.  of  sulphates  of  alumina  (in- 
chuling   alum)   valued   at  £:{1.14(i   was   imported. 
The  so-called  Indian  borax  is  largely  imported  from 
Kashmir  and  Tibet  ami  is  used  as  a  morilant.  anti- 
septic, insecticiile.  glazing  material,  et<.'. ;  in   1912, 
the   exports,    which    are    declining,    amounted   to 
4770    ewt.    valued    at    lll,8tS9    rupees,    and    the 
imports  from  Oreat  Britain  to  (i(>«H  ewt.  valued  at 
£(>144.      Among  the  problems  awaiting  investiga- 
tion   are    the    etlective    utilisation    of    the    crude 
saltpetre  and  saltpetre  refuse,   of  the  Reh  efflor- 
escence,  and  of  the  large  deposits  of  laterite  and 
clays  ;     the   purification  of   the   magnesium   com- 
pounds which  accumulate  in  the  ext^-nsive  manu- 
facture of  .salt,  from  seawater  :    and  the  ellicient 
separation  of  magnesium  and  potassium  salts  from 
the     Punjab     rock-salt.       (Note:     Lakh=100.000 
xupees=£66d6).— J.R. 


Sclenic  and  telluric  acids  and  their  salts  ;   Reactions 

of .     G.     Deniges.     Ann.     Cliim.     Analvt., 

1!»15.   20,  57— .59. 

When  a  solution  containing  selenic  acid  or  its  salts 
is  mixed  with  one-half  its  vohune  of  a  solution  of 
10  grms.  of  mercurous  nitrate  in  a  mixture  of  10  c.c. 
of  nitric  acid  (sp.  gr.  1-39)  and  100  c.c.  of  water,  a 
white  precipitate  of  mercurous  selenate  is  formed  ; 
this  precipitate  rapidly  becomes  crystalline  atid 
the  crystals  e.xhibit  ;\  characteristic  form  wlien  ex- 
amined microscopically.  .Sclcuous  acid  also  yields 
characteristic  crystals  of  mercurous  .selenite  when 
treated  with  the  reagent.  Telluric  acid  or  a  tel- 
lurate  yields  a  yellow  crystalline  precipitate  of 
jnercurous  t«llurat«. — W.  P.  S. 


Potash    extraction    from    felspar,    etc.,    in    cement- 

biirnini/  :     ./iint/ncr's  method   of .      .Stein   u. 

fement,   1914.'  t'hem.-Zeit.,   1915,  39,  Hep,  O;',. 

R.KPID  and  complete  volatilisation  of  potassiun\ 
and  sodium  oxides  occui-s  when  a  mixture  of 
felspar  and  lime  is  heated  to  1400" — 1450°  C. 
The  most  suitable  proportion  is  that  employed  in 
the  manufacture  of  cement,  i.e., 

Cat)  :  (SK),+ALO,-|-Fej03)=2  :  1 

or  1  part  of  felspar  to  3  parts  of  calcium  carbonate  ; 
the  process  eliects  a  tlean  separation  of  cement 
and  alkali.  A  minci-al  containing  12%K20gavea 
residual  cement  clinker  containing  only  005% 
KaO,  and  cement  prepared  from  the  so-called 
■'rod  fyr  "'  contained  (1-07  "„  K./)  after  burning 
for  onlv  20  mins.  The  total  amount  .soluble  in 
acid  was  0-21  "„  for  tlie  latter  cement,  0-2(jOo  for 
a  cement  made  from  a  gneiss  rich  in  potash,  and 
0-15  "o  for  a  felspar  cement.  Upon  applying  the 
Jungner  method  to  the  ordinary  process  of  cement 
manufacture  the  volatilised  potassium  oxide  is 
converted  into  potassium  carbonate  by  the  com- 
bustion gases  and  condenses  as  a  fine  white  powder. 
At  very  little  extra  cost  a  rotary  cement  kiln  with 
an  annual  capacity  of  4000  metric  tons  of  cUnker 
could  be  utilised  to  produce  simultaneously  IfiOO 
metric  tons  of  potash  (K...O) ;  the  total  annual 
production  of  thirty  to  forty  million  metric  tons 
of  cement,  if  obtained  from  a  mineral  of  medium 
potash  content,  would  correspond  to  an  accom- 
panving  production  of  one  miUion  metric  tons 
of  potash.  (See  Eng.  Pats.  20,497  and  28,970  of 
1912;   this  J.,  1913,  48(5,  534.— J.  R. 


Hydrosulphites ;      Sew    method    of    valuing 


K.  Knecht.     J.  Soc.  Dvers  and  Col.,  1915,  31, 
94—90. 

Hydrosulphites  are  oxidised  quantitatively  to 
siUphites    by    alkaline    solutions    of    chromates, 

2Na,CrO,  -f  SNa.S^O^  -f2NaOH  = 
6Na  jSO ,  +  Cr  jO  3  -f  H  .O , 

whereas  sidphites  are  without  action  on  such 
solutions  :  01 — 0-2  grm.  of  commercial  solid  hydro- 
sulphite  is  added  to  20  c.c.  of  .V;  10  potassium 
bichromate  wliich  has  been  mafle  alkaline  with 
an  excess  of  caustic  soda,  the  solution  is  boiled  for 
4 — 5  min\ites,  the  precipitated  clu'omium  hydroxide 
is  separated  and  boileil  with  water  and  sodiimi 
peroxide  until  it  has  dissolved  and  the  excess  of 
sodium  peroxide  has  been  destroyed.  The  solution 
is  acidulated  with  sulphuric  acid,  and  the  chromivma 
estimated  by  ailding  an  excess  of  standardised 
titanous  chloride  and  titrating  Ijaek  with  iron 
alum,  or  bv  the  ordinarv  ferrous  sulphate  method. 

— F.  W.  A. 


Silver  chloride ;  Solubility  of .    Z.  Glowczynski. 

Kolloidchem.  Beihefte.     1914,   1,  147—176.     Z. 

angew.  Chem.,  1914.  27,  Rcf.,  721. 
The  liigh  values  for  the  solulnlity  of  silver  chloride 
found  by  Stas  were  probably  due  to  the  fact  that 
his  specimens  contained  substances  which  exerted 
a  specific  action  on  the  solubility.  The  solubility 
of  precipitated  silver  chloride  increases  considerably 
with  its  degree  of  dispersion.  Precipitates  produced 
by  a  concentrated  solution  of  potassium  chloride 
show  \arying  solubUitj-  accoriling  to  the  conditions 
of  precipitation,  l)ut  with  a  dilute  solution  of  potas- 
sium chloride,  constant  \alues  are  obtained.  Silver 
chloride  is  less  solulile  in  very  dilute  solutions  of 
potassium  chloride  and  ammonium  chloride  than 
in  water,  but  the  values  are  considerably  higher 
than  corresponds  with  the  law  of  mass  action. 
The  solubility  is  increased  by  nitric  acid.^A.  S. 
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Mercuric    cyanide ;     Action    of   metals    upon    [and 

detection  and  determination  o/] .    C.  Pertusi. 

Chem.-Zeit.,  1914.  38,  1203—1204. 
Mercury  is  partially  displaced  from  mercuric 
cyanide  by  magnesium,  zinc,  aluminium,  and 
other  metals.  The  calculated  amount  of  mag- 
nesium displaced  40  %  of  the  mercury  after  24 
hours,  and  by  using  ten  times  this  amount  of 
magnesium,  92 — 94  °o  of  the  mercury  was  displaced. 
By  passing  carbon  dioxide  or  by  boiling,  the  reaction 
attained  completion  in  half  an  hour  ;  a  simOar 
result  was  achieved  by  passing  hydrogen  for 
IJ  to  2  hours.  The  resulting  solutions  contained 
CN'  ions  and  were  usually  alkaline.  The  reaction 
failed  with  iron,  nickel,  and  tin,  but  was  given  by 
lead,  antimony,  and  bismuth.  For  qualitative 
work  carbon  dioxide  was  slowly  passed  through 
the  solution  to  which  had  been  added  a  little 
magnesium  or  antimony  powder,  two  drops  of 
copper  acetate,  and  one  drop  of  benzidine  acetate. 
A  sky-blue  precipitate  after  not  more  than  a 
minute  indigated  the  presence  of  CN'.  A  distinct 
colour  was  given  by  0-00005  grm.  of  mercuric  cyanide 
in  10  c.c.  In  the  presence  of  iodate  or  periodate 
it  was  necessary  to  add  a  little  saturated  baryta 
water  before  testing.  For  quantitative  work 
hydrogen  was  passed  slowly  into  a  flask  containing 
the  solution  of  mercuric  cyanide  (05  grm.)  in 
distilled  water  (40  c.c.)  to  which  magnesium 
powder  (0l5  grm.)  had  been  added.  The  gas  issued 
into  a  second  flask  graduated  from  100  to  110  c.c. 
and  containing  about  30  c.c.  of  -V/l  potassium 
hydroxide.  AJter  two  hours  the  contents  of  the 
first  flask  were  transferred  to  the  second,  washing 
being  accomplished  with  alkaline  water.  The 
mixture  was  made  up  to  110  c.c.  and  the  cyanide 
estimated  in  100  c.c.  of  the  filtered  solution.  The 
mean  of  five  experiments  gave  21-35  °o  HCN  instead 
of  21-46%.— J.  R. 

W.    D.    Bancroft. 


Ferric   oxide  ;     Hydrous  - 

J.  Phys.  Chem.,  1915,  19,  232—240. 
The  properties  of  ferric  oxide  are  affected  by  its 
water  content  and  the  size  of  the  particles,  and 
an  indefinite  number  of  distinct  colloidal  solutions 
of  the  hydrous  oxide  may  \>e  prepared.  Graham's 
highly  hydrous  form,  prepared  by  dialysing  cold 
ferric  acetate  solution,  is  gelatinous  and  changes 
slowly  into  less  hydrous  forms  ;  it  is  not  homo- 
geneous since  it  yields  both  limonite  and  haematite 
on  heating.  The  oxide  obtained  by  Pean  de  .St. 
Silles  by  boiling  a  dilute  solution  of  ferric  acetate, 
is  sandy  and  less  hydrous  than  Graham's  modifi- 
cation ;  the  particles  are  also  coarser  (about  7  /i ), 
but  they  coalesce  less  readily  and  are  peptoniseil 
more  readily  after  precipitation  by  hydrochloric 
or  nitric  acids.  Various  salts  and  acids  readily 
precipitate  the  P^an  de  St.  Gilles  oxide  in  a  gelat- 
inous and  more  hydrous  form. — J.  R. 

Copper    sulphate  ;     New    method   for    the    technical 

preparation  of .    P.  Falcio'a.    Annali  Chim. 

Appl.,  1915,  3.  89—95. 
A  HOT  mixture  of  sulphur  dioxide  and  air,  e.g.,  the 
gas  from  sulphur  or  pyrites  burners,  is  passed 
upwards  through  a  glass  tower  surrounded  by 
a  hot-air  jacket  and  packed  with  copper  turn- 
ings or  shot,  and  nitric  acid  or  nitrous  gases 
are  introduced  at  the  upper  part  of  the  tower. 
Copper  sulphate  free  from  nitrate  has  been  ob- 
tained in  this  way  in  laboratory  experiments, 
and  it  is  suggested  that  towers  packed  with  copper 
might  be  used  in  place  of  Glover  towers  in  the 
manufacture  of  sulphuric  acid  by  the  chamber 
process. — A.  S. 

Zinc    and    manyanese  ;     Precipitation    of- 


hy 

ammonium  sulphide.      F.   Seeligman.      Z.   anal. 

Chem.,  1915.    Pharm.  J.,  1915,  94,  389. 

The  precipitation  of  manganese,  but  not  of  zinc, 

by  ammonium  sulphide  is  hindered  by  the  presence 


of  ammonium  salts  unless  a  few  drops  of  hydrogen 
peroxide  solution  are  added. — T.  C. 

Xitrogen  ;   A  chemically  active  modification  of , 

prodiu-ed  by  the  electric  discharge.  VI.  R.  J. 
Strutt.  Proc.  Rov.  Soc,  1915,  A,  91,  303—318. 
(See  also  this  J.,  1914,  548.) 

The  very  small  yield  of  active  nitrogen  obtainable 
from  perfectly  pure  nitrogen  is  very  largely 
increased  by  the  presence  of  about  1/1000  part 
of  almost  any  foreign  gas  (not  necessarily  contain- 
ing oxygen),  the  increase  due  to  the  addition  of 
1/30,000  part  of  methane  being  particularly  notice- 
able. It  is  suggested  that  the  impurity  (catalyst) 
acts  by  loading  the  electrons  in  the  discharge  and 
thus  altering  the  character  of  their  impact  with  the 
nitrogen  molecules,  this  view  being  supported  by 
the  fact  that  gases  containing  oxygen,  svdphuv, 
chlorine,  carbon,  or  hydrogen  (atoms  capable  of 
attaching  themselves  to  electrons  in  the  discharge) 
promote,  whereas  argon,  helium,  and  nitrogen 
itself  (atoms  incapable  of  loading  electrons)  do  not 
promote  the  formation  of  active  nitrogen.  A 
nitride  was  produced  when  active  nitrogen  was 
shaken  with  cold,  liquid  mercury,  but  no  develop 
ment  of  mercurj'  spectrum  occurred  as  during  the 
combination  of  active  nitrogen  with  mercury 
vapour  ;  similar  results  were  obtained  with  other 
melted  metals.  The  colour  of  a  weak  solution 
of  indigo  in  sidphuric  acid  was  slowly  discharged 
when  active  nitrogen  was  bubbled  through  the 
liquid.  Active  nitrogen  was  found  to  react  freely 
with  pure  pentane  and  heptane,  and  to  a  less  extent 
with  pure  methane,  producing  hydrocyanic  acid. 

— W.  E.  F.  P. 


German  Potash   Syndicate.     Brit,   and  Col.  Drug., 
April  9,   1915. 

As  a  result  of  the  bringing  into  operation  of  numer- 
ous new  potash  mines  during  the  past  few  years, 
the  number  of  members  of  the  German  Potash 
Syndicate  has  gradually  been  increased  from  40  or 
50  to  close  upon  200  at  the  present  time.  The 
recent  imposition  of  a  veto  on  the  export  trade, 
combined  with  a  scarcity  of  rolling  stock  in  the 
inland  market,  has  produced  chaos  in  the  industry, 
and  the  turnover  of  the  syndicate,  which  in 
December,  1914,  had  again  risen  so  far  as  to  reach 
the  level  of  the  dehveries  in  the  corresponding 
month  in  1913,  only  amounted  to  the  value  of 
£1,300,000  in  January  and  February,  as  contrasted 
with  £2,450,000  in  the  corresponding  months  in  19 1 4 . 
The  cost  of  production  has  increased  largely,  and 
many  mines  are  only  able  to  effect  delivery  at 
a  large  loss. 

Thorium  content  of  the  earth's  crust  ;    The  average 

.     J.   H.   J.  Poole.     Phil.   Mag.,   1915,   29, 

483 — 489. 

The  thorium  content  of  a  large  number  of  rocks 
and  rock  mixtures  w-as  determined  by  Joly's 
method,  the  material  being  fused  with  alkali 
carbonate  at  1000°  C,  the  product  extracted  with 
water,  the  residue  dissolved  in  dilute  hydrochloric 
acid,  and  after  setting  aside  for  some  days  for  the 
thorium  disintegration  products  to  develop,  the 
thorium  determined  by  boiling  off  the  emanation 
in  a  constant  stream  of  air,  which  was  then  passed 
tlirough  an  electroscope,  and  the  rate  of  discharge 
compared  with  that  produced  when  a  thorianite 
solution  of  known  strength  was  treated  in  a  similar 
way.  The  solutions  were  boiled,  before  being 
tested,  to  expel  any  radium  emanation  present. 
The  presence  or  absence  of  silica  in  the  solutions, 
and  actual  manipulative  details  in  the  treatment 
of  the  rock,  had  no  influence  on  the  final  results, 
and  the  activity  after  the  first  few  days  remained 
constant.     The  results  showed  that  the  thoriunt 
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C4>ntent  varied  from  2-3  x  10  *  Rfm.  pt-r  hvmq  in 
aii«l  ix)cks  to  0-22  x  10"*— 0S4  x  Itr*  urin.  in 
basalts.  On  the  as-suniption  that  the  litliosphore 
apprnxiniates  in  composition  to  that  of  a  iliorite 
or  intornioiliato  rork,  the  averajje  tlioriuni  eontent 
would  be  about  l(i  \  10~'  jrrni.  per  ^;rani.  From 
llie  vaUies  obtained  for  S(i  acid,  IS  intermediate, 
and  50  basic  rocks,  tlie  arithmetic  mean  vahies  are 
213,  1-50,  and  0  51  x  10"^  respectively.  The 
ratio  of  radium  to  thorium  increases  in  passing 
from  aciil  to  basic  i-ocks. — CJ.  K.  M. 

Kadium   elemrnttt  ;     Athnrption    iiirrxti(jnlio>is   irith 

.      K.    lloi-ovitz    and     K.     Panel h.     ('hem.- 

Zeit..  H»H.  38.  1200.  (See  also  this  J.,  1914, 
22  ;   ]«15.  2.S1.) 

An  adsorbent  is  most  ellicieid  when  the  solvent 
is  an  acid  possessing;  the  same  anion,  probably 
owinji  to  diminished  solubility  of  the  adsorbent. 
Nitric  acid  increases  the  elTect  of  oxide  adsorbents 
in  the  same  way  as  sulphuric  acid  increases  that 
of  sulphates,  hydrochloric  acid  that  of  chlorides, 
etc.  The  chai-acter  of  the  adsorption  is  often 
appreciably  altered  by  small  dilTerences  in  the 
mode  of  preparing  the  adsorbent. — J.  H. 

Argon-nitrogen  mixtures  [for  filling  half-wait  lamps]  ; 

Jieierminnlion     of     the     conijmsition     of by 

means  of  liqniil  air.  I^.  lIand)nrKer  and  II. 
Filippo.     Z.  angew.  Cliem.,  Ittl.'.  28,  75 — 7t). 

Two  reservoirs,  communicating  at  their  lower  ends 
with  a  mercury  levelling  tube,  terminate  .above  in 
bent  connections,  each  sealed  to  one  of  a  pair  of 
(ierman  silver  tubes,  the  lower  ends  of  which  are 
closed.  One  reservoir,  with  eorresponiling  tul)e,  is 
permanently  filled  with  pure  argon,  and  the  other, 
after  pumping  out  air,  is  charged  with  an  equal 
volume  of  the  g!i.seous  nuxture.  which  is  admitted 
through  a  coil  containing  glass  wool,  at  about 
— 80°  C,  to  remove  impiu-ities.  The  metal  tubes 
ax'e  plunged  into  liquid  air,  and  the  difference 
iif  mercury  level  in  the  reservoirs,  that  is  the 
ililTerence  in  vapour  pressures,  is  read  off.  Each 
apparatus  is  calibratecl  with  mixtures  of  known 
composition,  so  that  the  difference  of  level  gives 
the  percentage  of  nitrogen  present.  Results,  with 
an  error  of  about  0-o°'o>  may  be  obtained  in  a  few 
minutes. — F.  SoDX. 

Tatexts. 

Siilphurie  acid  from  waste  jrickle  [containing  iron 

sulphate];    Recovery  of .      K.  Howl,  Dudley, 

and  F.  Perrv,  Tipton.  Eng.  Pat.  5830,  .March  7, 
1«14. 
The  pickle  is  evaporated  until  the  free  acid 
acquires  a  concentration  of  about  75%,  whereupon 
almost  the  whole  of  the  iron  sulph.ate  is  precipitated 
in  the  anhydrous  form. — F.  SoDX. 

Nitric   acid  ;     Process    for   the   production  of . 

F.  Raschig.  Ludwigshafen,  Germanv,  U.S. 
Pat.  1,130.104.  March  2,  1915.  Date  of  appl., 
April  21,   1914. 

NlTUic  acid  is  produced  continuously  by  distilling 
a  mixture  of  sodium  nitrate  and  sulphuric  acid 
under  high  vacuum  at  about  170°  C.  The  fresh 
mixture  is  supplied,  anil  the  bisulpliate  removed, 
through  vertical  conduits  containing  heads  of 
liquid  corresponding  to  the  va<-uum  employed. 

— F.  Sp. 

Am7no)tia  ;     Production   of   liquid   anhydrous . 

II.      Pollard.      .Manchester.      Kng.      Pat.      (!274, 

March  12,  1914.      Under  Int.  Conv.,  Oct.  21,  1913. 

Purified  ammonia  gas  is  passed  into  cooled  vessels 

containing    crystals    of    ammonium    nitrate.     The 


salt  absorbs  one-third  of  its  weight  of  ammonia, 
forming  a  liijuiil  which  is  completely  decomposed 
at  190"  F.  (SS^C),  sullicient  pressure  being 
developed  to  li((uefy  the  i(i<ile<l  giis.  .Moisture, 
pyridine,  and  di!  are  eliminated  by  the  above 
piticess.  The  heat  necessaiy  is  small  as  compju-ed 
with  that  required  to  run  a  compressor. 

— W.  H.  H.  N. 

Nitrate  of  ammoiiiit  ;    Process  of  making  granular 

.     F.    J;.    (JalUip,    Media.    Pa.,    Assignor   to 

E.  I.  du  Pont  (le  Nemours  Powder  Co.,  Wil- 
mington. Del.  U.S.  I'at.  1,131,3(51,  March  9, 
1915.  Date  of  appl.,  May  18,  1912.  Renewed 
July  28,   1914. 

AJIMONIUM  nitrate  solution  is  concentriited  to  a 
degree  depentling  on  the  size  of  grain  required, 
and  the  salt  is  then  crystallised  by  cooling,  wliilst 
stilling  and   aerating   the  solution. — F.  SoDN. 


Aluminium   nitride  ;     Manufacture   of 


.  Soc. 
G(5n<^rale  des  Nitrures,  Paris.  Eng.  Pat.  24,533, 
Dec.  24,  1914.      Under  Int.  Conv.,  Dec.  24,  1913. 

A  FIXELY  divided  mixture  of  an  aluminous  com- 
pound and  carbon  is  passfjd  into  a  flame  produced 
by  the  comliustion  of  coal  dust,  the  proportion  of 
air  for  combustion  being  adjusted  to  give  almost 
exclusively  carl)on  monoxiile.  For  example,  30 
kilos,  of  bauxite  and  12  kilos,  of  carbon  are  em- 
ployed with  100  kilos,  of  coal  dust  and  not  more 
than  440  cub.  metres  of  air.  A  heavy-oil  or  gas 
blowpipe,  or  other  in-blown  flame,  may  be  used  to 
assist  the  conabustion  of  the  coal  dust. — P.  Sodn. 

Double  nitride  composition  of  nuiller.  [Fixation 
of  atmospheric  nitrogen.]  8.  I'eacock,  Chicago, 
HI.,  Assignor  to  Internat.  Agricultural  Corpora- 
tion, New  York.  U.S.  Pat.  1.123,585,  Jan.  5, 
1915.     Date  of  appl.,  May  31,  1913. 

A  DOUBLE  nitride  of  a  metal  and  a  non-metal 
(especially  of  calcium  and  .silicon),  such  as  may  be 
produced,  together  with  carbon  monoxide,  by 
heating  a  mixture  of  carlion,  metallic  oxide,  and 
.silica,  to  1000° — 2000°  ('.,  in  an  atmosphere  of 
nitrogen.  Sufficient  carbon  is  used  to  reduce  the 
silica  and   form  SiCj  as  an   intermediate   product. 

— F.  Sodn. 


Sodium  stdphidc  ;    Process  of  making  ■ 


.  II.  K. 
Moore,  Berlin,  N.II.  U.S.  Pat.  1,130,317, 
March  2,  1915.     Date  of  appl.,  Aug.  14,  1913. 

Sodium  sidphate,  sodiiun  carbonate,  and  a  reducing 
agent,  such  as  carbon,  are  fed  into  a  heating 
chamber  in  which  they  aic  nulled  together  and 
from  which  the  fused  reduction  product  is  con- 
tinuously withdrawn  ;  suldimed  material  is  re- 
covered by  passing  through  a  licjuid  spray. 

— F.  Sodn. 

Sulphiir  and  alkali  compounds  ;  Process  for  making 

a)td  prcscrrimi .   C.  E.  Ilite.  Burlington,  N.J., 

Assignor  to  W.  Pincus.  Philadelphia,  Pa.  U.S. 
Pat.  1.132.470,  Mar.  Hi,  1915.  Date  of  appl., 
Sept.  19,  1914. 

Equal  quantities  of  sulphur  and  soda  are  heated 
together  at  a  regulated  t<-mperature  till  the 
product  is  substantially  soluble  in  water.  The 
reaction  is  then  arrested  and  the  product  sealed 
to  exclude  moisture  and  air,  which  decompose  it  to 
a  compound  soluble  with  dilTiculty  in  water. 

— W.  H.  H.  N. 

Silicic  acid  ;  Manufacture  of  soluble,  chemically  pure 

.    Ges.  f.  Elektro-osmose  m.  b.  H.    Pr.  Pat. 

471.678,  April  10,  1914.  Under  Int.  Conv., 
April  14,  1913. 

A  SOLUTION  of  alkali  silicate  is  electrolysed  in  the 
anode   compartment   of   .a   diaphragm   cell,   fitted 
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preferably  with  perforated  electrodes  applied 
agaiiLst  the  diaphragm  wall.  The  alkali  diffuses  1 
through  the  diaphragm  into  the  cathode  compart-  j 
ment.  which  contains  water,  and  by  maintaining 
suitable  conditions,  ejj..  by  using  a  diaphragm  of 
carborundum  and  corundum,  especially  of  the 
kind  described  in  Fr.  Pat.  42I3.07-2  (this' J..  1911, 
942).  the  silicic  acid  remains  entirely  in  the  anode 
compartment.  Acid  impurities  are  removed  from 
the  silicic  acid  by  similar  treatment  in  the  cathode 
compartment  of  a  diaphragm^  cell. — P.  SoDX. 

Rock  salt  or  sea  salt  ;   Process  for  obtaining  pure 

white fey   iusion.     F.   Strumberg.     Fr.   Pat. 

472,203,  May  14.  1914. 

Salt  is  fused  by  direct  or  indirect  electric  heating 
and  agitated  by  direct  passage  of  an  electric 
current,  and  the  product,  after  settling,  is  run  into 
moulds.  Sodium  phosphate  or  phosphite  or  an  analo- 
gous compound  may  be  added  to  the  fused  salt. 

— F.  SoDX. 


Boroformates  ;     Manufacture    of  ■ 


H.  Weitz 


Auslandges.  m.  b.  H.    Fi-.  Pat.  472,233.  May  15. 

1914. 
Ax  alkali  or  alkaline-earth  hydroxide  or  carbonate 
is  dissolved  in  water  in  the  presence  of  boric  and 
formic  acids  or  their  soluble  alkali  or  alkaline-earth 
salts.  For  example.  431  grms.  of  crystallised 
sodium  carbonate  and  57,5  grms.  of  borax  are 
dis.solved  by  warming  in  1250  c.c.  of  water,  and  347 
grms.  of  SO  °„  formic  acid  is  added  ;  crystals  of  the 
composition,  CB05HjNa,2H,0,  are  deposited  on 
cooling. — F.  SoDX. 

Graphite  ;    Recovery    of from    pieces    of    nsed 

graphite  crucibles.  A.  Teichmann.  Ger.  Pat. 
279,006,  Feb.  7.  1914.  Addition  to  Ger.  Pat. 
263,653. 
The  pieces  of  graphite  are  soaked  in  water  instead 
of  being  treated  with  acid  as  described  in  the  chief 
patent  (tliis  J.,  1913,  1068),  the  subsequent  treat- 
ment being  the  same. — A.  S. 

Hydrated    aluminosilicates    or    artificial    zeolites  ; 

Process    for    the    production    of .     R.    Gans. 

Pankow,  Assignor  to  J.  D.  Riedel  A.-G..  Berlin. 

U.S.   Pat.    1,131,503,   March   9,    1915.     Date   of 

appl.,  Aug.  4,  1911. 
See  Fr.  Pat.  425,343  of  1911  ;  this  J..  1911,  1014. 

Silicic    acid ;     Manufacture    of    chemically    pure, 

soluble .    B.  Schwerin,  Assignor  to  Elektro- 

Osmose  A.-G.  (Graf  Schwerin  Ges.),  Frankfort. 
Germany.  U.S.  Pat.  1,132.394.  March  10,  1915. 
Date  of  appl.,  April  18,  1914, 

See  Fr.  Pat.  471,078  of  1914  ;  preceding. 

Washing  and  bleaching  of  wool,  and  recovery  of  grease 
and  potassium  salts.    Fr.  Pat.  471,654.    See  V. 

Absorbent  for  carbon  dioxide  in  breathing  apparatus, 
etc.    Eng.  Pat.  22,719.    See  XIXb. 


Vm.— GLASS;    CERAMICS. 

Glass  Research  Committee  of  the  Institute  of  Chem- 
istry ;    Report  of  the . 

The  Glass  Research  Committee  was  appointed 
in  October  last  to  conduct  investigations  with  a 
view  to  arriving  at  suitable  formulas  to  be  freely 
avaUalile  to  manufacturers  willing  to  assist  in 
maintaining  the  continued  supply  of  laboratory 
glassware.     The  Committee  consisted  of  Prof.  R. 


ileldola  (then  President  of  the  Institute).  Mr.  B. 
Blount.  Mr.  O.  Hehner.  Prof.  II.  Jackson.  Mr.  W. 
C.  Hancock,  and  Mr.  T.  R.  Merton. 

The  chief  aims  of  the  research  have  been  :  (i.)  to 
produce  working  formiUas  for  aU  glasses  used  in 
laboratory  work,  and  (ii. )  to  ascertain  the  influence 
of  \arious  ingredients  on  the  physical  and  chemical 
properties  of  glasses.  The  work  was  extended  to 
include  glass  for  niLners'  lamp  glasses,  at  the 
suggestion  of  the  Home  Office  :  and  also  glass  for 
ampoules,  to  meet  the  needs  of  wholesale  pharma- 
ceutical chemists  engfiged  in  the  production  of 
Army  Medical  requirements.  The  Committee 
have  also  examined  and  reported  on  samples  of 
British  and  French  laboratory  glassware,  produced 
since  the  beginning  of  the  war,  a  number  of  the 
specimens  being  made  from  formulas  similar  to.  and 
in  some  cases  almost  identical  with,  those  recom- 
mended by  the  Committee.  Mixtures  prepared 
in  accordance  ^vith  the  analytical  results  were  not 
always  satisfactory  ;  but  the  analyses  were  helpful 
in  suggesting  synthetic  experiments. 

Up  to  the  present  time,  the  Research  Committee 
have  reported  eleven  formulas  for  glasses  for 
various  pvu-poses  based  on  the  results  of  about  400 
experimental  melts  on  a  scale  large  enough  for 
drawing  rods  and  blowing  small  vessels.  No 
formid.a  has  been  issued  without  submitting  the 
specimens  made  to  rigorous  tests  to  prove  their 
suitability  for  the  purposes  for  which  they  are 
intended.  The  question  of  workable  temperatures 
has  been  carefully  considered  and,  so  far  as  it  is 
possible  to  judge,  the  melts  on  a  small  scale  indicate 
that  even  better  results  will  be  obtained  on  the 
industrial  scale.  This  view  has  been  justified  by 
the  samples  already  received  from  manufacturers 
who  have  tried  some  of  the  formulas. 

Special  attention  has  been  paid  to  the  proportions 
of  basic  and  acidic  substances  in  respect  of  the 
action  of  glass  mixtures  on  clay  crucibles  during 
fusion,  and  it  has  been  shown  by  careful  investiga- 
tion that  the  formulas  proposed  give  melts  in  which 
the  influence  of  the  ingredients  of  the  crucibles 
is  very  slight  and  in  some  cases  practically  in- 
appreciable. 

The  following  formulas  ha\e  been  communicated 
to  a  number  of  manvifactiu^ers  who  have  expressed 
their  interest  in  the  progress  of  the  investigation 
and  to  scientific  workers  who  are  conducting 
siuular  experiments. 

Soft  Glasses,  suitable  for  ordinary  chemical 
laboratory  ware  : — 

(1)  Sand,  67  0  parts;  sodium  carbonate 
(XaoCOj).  34*2  ;  calcium  carbonate,  11-6  ;  alumina 
(.AJ/Oa),  6-5.  A  soft  glass  which  does  not  give  up 
alkali  readily  to  water,  works  well  in  the  blowpipe 
and  does  not  devitrify  readily. 

(2)  Sand.  67  0  parts  ;  sodium  carbonate,  29-0  ; 
calcium  carbonate,  9-6  ;  calcium  fluoride,  1-6  ; 
alumina,  8-3  ;  boric  aniiydride  (B2O3).  20.  A  soft 
glass  of  higher  quaUty.  Does  not  give  up  alkali 
under  severe  tests.  A  kindly  working  glass  before 
the  blowpipe,  and  very  difficult  to  de^-itrify. 

A  Resistant  Glass  suitable  for  pharmaceutical 
purposes,  ampoules,  etc.  : — 

(3)  Sand.  670  parts  ;  alumina.  10-0  ;  calcium 
carbonate.  12-5  ;  magnesia.  0-5  ;  potassium  nitrate, 
1-0  ;  sodium  carbonate.  170  :  boric  anhydride,  8-0. 
This  glass  is  intermediate  in  hardness  between 
soft  glass  and  combustion  tubing,  is  highly  resistant 
to  chemical  action,  withstands  changes  of  tem- 
perature well,  and  shoidd  be  a  very  suitable  glass 
tor  high  class  beakers,  flasks,  etc. 

Glasses  for  Combustion  Tubing  : — ■ 

(4)  Sand,  68-2  parts;  alumina,  6-2;  barium 
carbonate,  8-8  ;  calcium  carbonate.  130  ;  potas- 
sium nitrate,  4-3  ;  sodium  carbonate,  5o  ;  boric 
anhydride.  5-5  ;  calcium  fluoride.  10.  This  glass 
resembles  .Tena  combustion  tubing  very  closely 
indeed.     It  has  practically  the  same  fusing  point. 
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It  fiisps  on  to  Jena  glass  pprfectlv,  and  is  indis- 
tinguishable from  it  lu'fori'  tlu»  blowjiipi'  ami  in 
its  Ijeliaviour  on  prolongi-il  hoatiiiji  l»'lo\v  its 
fiisini;  point.  Tlif  pii'scnoe  of  the  small  quantity 
of  calcium  tluoriii.'  facilitators  the  incorporation 
of  tile  ingredients.  The  sodium  carbonate  can  he 
reduced  to  i:?!  parts  provided  T'.K!  parts  of 
anhydrous  borax  be  used  in  the  place  of  boric 
anliydride. 

(."))  Sand,  08-2  parts;  alumina  0-2:  barium 
carlionate,  8H  :  calcium  carbonate,  11-2;  potas- 
sium nitrate,  4v$  ;  sodium  carl)onate.  5-5  ;  boric 
anhydride,  55.  This  glass  is  practically  of  the 
same  composition  as  (4).  It  is  not  so  easy  to 
make  or  to  work,  but  it  docs  not  l)ecome  so  opaque 
as  Jena  combustion  tiibim;  on  prolonijed  heating;. 
As  in  No.  (4).  the  proportions  j;iven  for  sodium 
carbonate  and  anhydrous  borax  can  be  substituted 
for  the  flgures  for  sodium  carlionate  and  boric 
anhydride. 

Miners'   Lamp  Glasses  : — 

(tJ)  Sand,  05-0  parts;  alumina.  10;  calcium 
carbonate,  00  ;  arsenious  oxide.  2  0  ;  antimony 
oxide,  10  ;  potassimn  nitrate,  ISO  ;  sodium 
carbonate,  14-0  ;  boric  anhydride,  240.  A 
colourless  and  fusible  glass  withstanding  rapid 
changes  of  temperature  exce|)tionally  well. 

(7)  Sand,  050  parts:  alumina.  10;  calcium 
carbonate  00  ;  arsenious  oxide,  20  ;  antimony 
oxide,  10  ;  potassium  nitrate,  :{0  ;  anli>drous 
borax.  2008  ;  l)oric  anhydride,  ,55.  Tlie  same 
glass  as  (0)  but  the  ingredients  have  been  varied 
to  avoid  the  xise  of  so  much  boric  anhydride,  which 
is  at  present  apparently  ditlicult  to  obtain  on  a 
commercial  scale. 

ResisUinie yitisa  : — 

(8)  Sand.  (i5-5  parts  ;  aUunina,  2-5  ;  magnesia, 
5-0  ;  zinc  oxide.  Si)  ;  sodium  carbonate.  10-2, 
anhydrous  borax.  13-0.  A  glass  almost  identical 
in  its  general  behaviour  with  Jena  resistance  glass  ; 
withstands  changes  of  temperature  well,  but, 
like  Jena,  is  not  suitable  for  working  before  the 
blowpipe.  It  darkens  and  tends  to  devitrify  ; 
operations — such,  for  instance,  assi-aling  side  tubes 
into  fla.sk.s — are  ditlicult,  if  permanent  and  neat 
joints  are  required. 

Formula  No.  H.  recommended  for  pharmaceutical 
purposes,  ampoules,  etc.,  may  be  sutjstituted  for 
the  resistance  glass  with  advantage,  as  the  ampoule 
glass  lends  itself  very  well  to  blowpipe  work,  and  is 
also  especially  resistant  chemically. 

Alternative  for  eonihuslioii   tnhini/  : — 

(9)  Sand,  72-0  parts  ;  alumina  100  ;  calcium 
carbonate.  11-0  ;  magnesia,  0-5  ;  potassium 
nitrate,  3'0  ;  .sodium  carbonate,  11-2  ;  borax 
anhydrous,  7-2.  This  glass  is  capable  of  with- 
standing high  temperatures  and  rapid  changes  of 
temperature  ;  works  well  before  the  l)lowpipe  and 
is  free  from  the  chief  defect  of  Jena  glass,  namely, 
the  readine.ss  with  which  it  becomes  cloudy  and 
finally  quite  opa(pie  after  prolonged  use. 

By  slight  modifications  of  this  formula,  almost 
any  degree  of  hardness  can  be  olttained. 

in  formulas  (8)  and  (9)  substances  such  as 
magnesia  and  zinc  oxide  can  be  added  in  the  form 
of  carbonates  if  the  actual  percentages  of  .MgOand 
ZnO  respectively  present  in  the  carbonates  are 
known. 

Soft  Soda-Glasses  suitable  for  tubing  and  for 
X-ray    bulbs  : — 

(10)  Sand,  080  ;  alumina,  4-0  ;  calcium  car- 
bonate, 12-8  ;  potassium  nitrate,  14-5  ;  sodium 
carbonate,  200  ;  and 

(11)  Sand,  080  ;  alumina,  4-0  ;  calcium  car- 
bonate, 12-8  ;  potassium  carbonate,  100  ;  sodium 
carbonate,  20-0.  These  glasses  do  not  lose  their 
easy-working  qualities  after  repeated  heating  and 
blowing,  and  are  plastic  over  a  long  range  of  tem- 
perature. They  require  a  temperature  of  at 
least  1400°  to  1500^  C.  for  complete  incorporation 


of  the  ingredients  in  order  to  obtain  that  homo- 
geneity wliich  is  necessary  for  resistanc<r  to  rapid 
i-hangcs  of  temperature  and  ease  of  working 
before  the  blowpipe.  Xo,  (10),  containing  potas- 
sium nitrat(!,  is  con.sidered  the  better  of  the  two, 
and  is  more  easily  incorporated. 

The  t'onunitlee  is  of  (he  opinion  that  there  is  now 
information  availalile  for  the  manufacture  of  .all 
tile  important  glasses  used  in  the  laboratory  and 
for  industrial  purposes,  which  have  hitherto  lieen 
miiinlv  ol)tained  from  abroad. 


Glass  for  optical  inslrtimeiiis.   Keport  of  the  British 
Science  Guild.  Chem.  News,  1915,  111,  178 — 180. 

Is  a  report  presented  to  the  (iovernment  by  the 
Britisli  Science  tiuild,  on  tlie  manufacture  of  optical 
instruments  in  this  country,  it  is  stated  that  the 
Guild  is  satisfied  that  tlie  supply  of  optical  glass 
for  telescopes,  binoculars,  range-linders,  and  other 
service  instruments,  is  sutlicient  for  the  piu'pose. 
As  regards  glass  for  photogi'apliic  and  microscopic 
lenses,  a  greater  variety  of  glasses  should  be 
available  than  are  at  present  manufactured  in  this 
country.  The  attention  of  the  authorities  might 
be  drawn  to  the  opportunity  for  developing  British 
glass  manufacture  in  this  direction.  The  defective 
supply  of  pure  barium  compounds  is  understood 
to  be  a  difliculty.  Barium  glass  of  high  refraction 
and  low  dispersion  is  reported  to  be  especially 
ditlicult  to  obtain.  Attention  is  also  called  to  the 
desii'ability  of  the  provision  of  facilities  for  research, 
and  to  tlie  necessity  for  finding  a  refractory  lining 
of  the  melting  pot  which  would  resist  the  action  of 
the  materials  used  at  the  working  temperature. 
The  Guild  therefore  recommends  : — (a)  That  better 
provision  should  be  made  at  the  National  Physical 
Laboratory  for  the  testing  of  samples  of  glass  as  to 
their  physical  and  optical  properties.  (6)  That 
facilities  shoidd  be  provided  as  speedily  as  possible 
for  the  carrying  out,  at  the  National  Physical 
Laboratory,  or  elsewhere,  of  the  researches  con- 
nected with  the  manufacture  of  optical  glass 
referred  to  in  this  report,  (c)  That  steps  should 
be  taken  as  speedily  as  possible  to  provide  facilities 
for  systematic,  scientific,  and  manual  training  in 
technical   optics. 


Optical  qiifilities  of  glass  plates  ;  SensHire  methud  for 

examininij  nonie .   ICarl  of  Berkelev,  and  D.  E. 

Thomas.   Phil.  .Mag.,  1915,  29,  013—017. 

The  Zeiss  interferometer  may  be  used  for  examin- 
ing the  optical  qualities  of  glass  plates — echelon 
spectroscope  plates,  etc. — by  measuring  the  differ- 
ence in  the  displacement  of  the  interference  bands 
when  light  (the  green  mercury  line  is  suitable) 
traverses  the  plate  placed  first  at  45^  to  the  optic 
axis  in  front  of  the  silvered  reflecting  mirror,  and 
then  when  rotated  through  180'.  The  factor 
measured  is  D  (/i — 1)  and  it  is  the  constancy  of 
this  product  which  is  the  essential  condition  for  a 
perfect  echelon  plate,  and  not  D/i,  the  factor 
determined  liy  Michelson's  method,  which  method 
also  is  some  30^0  less  sensitive. — G.  F.  .M. 


Patents. 

Glass;   Composition   for  making .     O.   Scliott, 

A-Ssignor  to  Schott  unci  Gen..  Jena,  (ierinany, 
U.S.  Pat.  1.130,71)7,  .March  9,  1915,  Date  of 
appl..  Sept,  12,  1912. 

Thu  glass  contains  at  least  50%  of  silicic  acid,  and 
has  as  its  other  glass-forming  components,  alumina 
4  to  15  (0  to  12)%,  lime  3  to  11%,  boric  acid  5  to 
15",,.  and  soda  8  to  12%.  the  total  percentage  of 
ahunina  and  lime  being  at  least  half,  and  at  most 
five  times  that  of  the  boric  acid. — W.  C.  II. 
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cl.  IX.— building  materials. 


[AprU  30,  1916. 


Ceramic  materials  ;  Process  of  shaping .    E.  R. 

Berry.  Maiden,  Mass.,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  1,131.463, 
March  9,  1915.    Date  of  appl.,  June  21,  1913. 

A  MIXTURE,  for  example,  of  clay,  talc,  and  sodium 
silicate  in  the  moist  state,  is  extruded  under 
pressure,  and  the  articles  formed  are  air-dried, 
baked  at  about  130°  C,  machined,  and  finally 
hardened  by  firing  to  about  800°  C— W.  C.  H. 

Clap  and  like  materials  ;  Process  of  treating  [removing 

iron  frotn] .     F.   Thompson,   Newark,   Del., 

Assignor  to  The  Crescent  Clay  Refining  Co., 
Baltimore,  Md.  U.S.  Pat.  1.132..537,  March  16, 
1915.    Date  of  appl.,  Aug.  23,  1913. 

Clay  is  treated  with  dilute  hydrochloric  acid  under 
heat  and  steam  pressure,  whereby  the  iron  com- 
pounds are  removed  in  solution  without  decreasing 
the  plasticity  of  the  clay.  The  acid  may  be  added 
direct  or  formed  in  situ  by  the  action  of  another 
acid  on  an  alkali  chloride. — A.  B.  8. 

Binding  medium  for  granular  materials  ;  Production 

of  a  "  non-greasy  "  from  "fat  "  clay.     M. 

Bertram.    Ger.  Pat.  279,385,  May  II,  1911. 

A  SLOP  made  from  "  fat  "  clay  is  mixed  with 
Portland  cement  or  other  materials  (slag  cement, 
iron  Portland  cement)  containing  decomposable 
calcium  silicates,  and  allowed  to  stand.  By  this 
treatment  the  clay  is  converted  into  a  non-plastic 
product  suitable  as  a  binding  medium  for  granular 
materials,  and  which,  imlike  "  fat  "  clay,  can  be 
treated  satisfactorily  in  a  filter-press. — A.  S. 


IX.— BUILDING  MATERIALS. 

Cement  drain  tile  ;    Investigation   of  the  durnhility 

of in  alkali  soils.  R.  J.  Wig.  G.  M.  Williams, 

and    othei-s.     U.S.    Bureau    of    Standards.       J. 
Franklin  Inst.,  1915,  179,  354—356. 

A  PRELLMINAUY  report  on  the  behaviour  of  over 
8000  cement  drain  tiles  after  12  months'  practical 
use  in  various  American  States,  where  they  were 
exposed  to  the  action  of  alkali  water,  fresh  water, 
and  ordinary  weathering.  The  tiles  were  manu- 
factured from  16  different  mixtures  varying  from 
the  leanest  to  the  richest  commercially  practicable. 
Those  containing  not  less  than  1  part  of  cement  to 
3  of  aggregate  were  apparently  unaffected  struc- 
turally in  the  very  concentrated  alkali  soils  of 
Grand  Junction  and  Montrose,  Colo.,  and  Garland, 
Wyo.  ;  and  those  consisting  of  1  part  of  cement 
to  4  of  aggregate  (the  leanest  mixture  employed) 
were  similarly  unatTected  by  the  concentrated 
alkali  soils  of  Fort  Shaw,  Mont.,  Sunnyside,  \Vash., 
Yuma,  Ariz.,  and  Roswell,  N.M. — W.  E.  F.  P. 

Heat-conductivity  of  refractory  building  materials  ; 

Determination  of  the .       E.  Heyn.     Stahl  u. 

Eisen,   1914,   34,  832—834.     Z.  aiigew.  Chem., 
1914,  27.  Ref.,  722. 

The  following  method  is  used  in  the  Kgl.  Material- 
priifungsamt,  Gross-Lichterfelde  West.  The  block 
of  material  to  be  tested  is  built  into  a  structure  of 
blocks  of  the  same  or  a  similar  kind,  and  is  in 
contact  at  one  end  with  a  slab  of  highly  refractory 
material  wliich  is  heated  electrically  by  means  of 
a  granular  carbon  resistance.  At  regular  intervals 
of  time,  the  temperatures  at  different  parts  of  the 
block  along  its  longitudinal  axis  are  observed  by 
means  of  thermo-elements,  and  curves  are  plotted 
with  the  times  as  abscissa;  and  temperatures 
(difference  between  the  atmospheric  and  observed 
temperatures)  as  ordinates. — A.  S. 


Timber  preservatives  ;    Risk  of  poisoning  by 

F.  Moll.    Z.  angew.  Chem.,  1915,  28,  73 — 75. 

The  relative  activities  of  various  preservatives  and 
their  virulence  as  poisons  (measured  as  reciprocals 
of  lethal  doses)  are  tabulated  and  shown  to  exhibit, 
as  a  rule,  about  the  same  ratio. — F.  Sodx. 

Mercuric  chloride  ;    Risk  of  poisoning  by  volatilised 

.    F.  Moll.    Z.  angew.  Chem.,  1914,  27,  559. 

Chem.-Zeit.,  1915,  39,  Rep.  59. 

The  fatal  dose  of  0-2  grm.  of  mercuric  chloride  is 
contained  in  500  cb.  metres  of  air  completely 
saturated  with  the  vapour  at  20°  C.  Since  this 
volume  of  air  suffices  a  human  being  for  50  days, 
any  danger  of  poisoning  by  the  occasional  inhala- 
tion of  air  contaminated  with  volatilised  mercuric 
chloride,  e.g.,  from  wood  impregnated  with  that 
substance,  may  be  dismissed. — J.  R. 

Jungner's  method  of  potash  extraction  from  felspar, 
etc.,  in  cement  burning.      See  VII. 


Patents. 
Cement  ;     Manufacture   of - 


J.   F.   Goddard, 
London.      Eng.   Pat.   13,542,   June  3,   1914. 

A  MIXTURE  of  1  part  of  tannin  and  5  parts  of 
gypsum  with  sufficient  water  to  make  a  paste  is 
allowed  to  dry  and  is  then  ground  to  powder.  This 
powder  is  mixed  with  Portland  cement  clinker, 
which  is  then  ground  in  the  usual  manner,  the 
temperature  not  being  allowed  to  exceed  300°  F. 
The  addition  of  tannin  makes  the  cement  stronger 
and  more  waterproof  and  does  not  affect  its 
soundness. — A.  B.  S. 

Rotary  [cement]  kilns  ;  Lining  for .  DvnamidoR 

G.  m.  b.  H.      Fr.  Pat.   472,033,   May   11,   1914. 
Under  Int.  Conv.,  July  31,  1913. 

When  a  layer  of  non-conducting  material  is 
interposed  between  the  outer  casing  and  the 
refractory  lining  of  a  rotary  kiln  to  reduce  the  loss 
of  heat  by  radiation,  the  lining  is  rapidly  attacked 
by  the  clinker  when  made  of  ordinary  refractory 
bricks.  This  difficulty  is  overcome  by  using  a 
special  brick  containing  over  60  %  of  fused  alumina 
for  the  lining. — W.  H.  C. 

Concrete;    Process  of  treating  masses  of - 


Ellis,  Montclair,  N.J.,  Assignor  to  New  Jersey 
Testing  Laboratories.  U.S.  Pat.  1,130,717, 
March  9,  1915.    Date  of  appl.,  Sept.  25,  1911. 

The  surface  of  concrete  masses  is  roughened  by 
the  removal  of  very  fine  cement  material,  impreg- 
nated with  a  water-resistant  binding  material, 
and  the  depressions  of  the  surface  are  filled  to  the 
level  of  the  peaks  with  a  dust-preventing,  water- 
proof, organic  binding  material.  By  this  means 
the  wear  is  taken  substantially  by  the  peaks  of 
aggregate  or  sand  in  the  concrete. — -W.  C.  H. 

Acid-proof  and  fireproof  material  ;    Manufacture  of 

an .   I.  Schlossberg.    Ger.  Pat.  279,386,  May 

24,  1913.    Addition  to  Ger.  Pat.  258,683. 

The  material  prepared  as  described  in  the  chief 
patent  (this  J.,  1913,  605),  although  capable  of 
withstanding  very  high  temperatures,  is  deficient 
in  strength  between  800°  and  1200°  C.  To  over- 
come this  defect  powdered  glass  or  powdered  brick 
is  incorporated,  so  that  sintering  takes  place  at 
the  temperature  range  in  question.  Quartzite  is 
mixed  intimately  \\ith  colloidal  sUicic  acid  and 
calcium  oxide  or  hydroxide,  powdered  brick  is 
added,  and  the  mass  is  formed  into  blocks  which 
are  hardened  iu  the  usual  way. — A.  S. 
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Cement  ;     Process  for   manufacluriiKj    a    hydraulic 

.     A.  V.  ("arlsoii,  Drtjfrliamn.  As.sij;nor  to 

C.  L.  Carlson,  Stocklinlni,  .Sw.d.-n.  I'.S.  Pat. 
1,130,143,  March  2,  l"Jir).  Date  of  appl.,  Feb.  8, 
1013. 

See  Ft.  Pat.  452,309  of  1912  ;    this  J.,  1913,  659. 

Production  of  tar  oils  irhlch  maij  he  used  as  paint 
oils  and  villi  incnascd  antisijilic  anil  fiinijicidal 
properties.     Fr.  I'at.  -171,071.     See  111. 


X.— METAI^  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron,  cobalt,  and  carbon  ;  The  chemical  and  m.echani- 

cal  relations  of -.    J.   O.  Arnold  and  A.  A. 

Head.    Inst,  ilech.  Enp.,  JIar.,  1915.    Engineer- 
ing, 1915,  99,  362— 3til. 

An  investigation  of  5  steels  containing  C  0-62 — 0-93, 
Co  2-68— 20-K5,  Si  005— Oil,  .Mn  0-16— 0-25,  P 
and  Al  each  less  than  002,  ami  S  less  than  0-0-1  "o- 
The  forged  specimens  were  all  "  tough  "  in  the 
lathe  but  ea.sily  machinable,  the  tenacity  being 
gradually  increa.sed,  and  ductility  and  resistance 
to  alternating  stress  decreased,  liy  increasing 
cobalt.  The  carbides — separated  from  the  speci- 
mens by  electrolysis  in  ililute  hydrochloric  acid 
(sp.  gr.  102)  with  a  current  density  of  0-lS  amp. — 
varied  in  composition  between  SOFcjC  +  CojC  and 
SFe.C-t-COjC,  and  contained  only  5 — 6%  of  the 
total  cobalt  present  in  tlie  steels.  By  annealing 
steels  containing  2-68,  5-5,  and  U-18 — ^20-85 "o  Co, 
1-5,  74,  and  lOO",,,  respectively,  of  the  combined 
carbon  was  converted  into  graphite.  Cobalt  is 
less  effective  than  nickel  in  precipitating  graphite, 
and  forms  no  definite  solid  solution  corresponding 
to  FejNi.— VV.  E   F.  P. 

Steel  at  moderately  hiijh  temperatures  ;    Elastic  pro- 
perties   of .     F.     E.     Howett.     Proc.    Roy. 

Sec,  1915,  A,  91,  291—303. 

Under  alternating  torsional  stress  applied  at 
5  sees,  per  cycle,  hard-drawn,  unannealed  steel  tube 


Copper    in   steel;   Determination   of  W.    D. 

Brown.     J.   Ind.   Eng.   Chem.,   1915,   7,  213. 

Five  grms.  of  the  steel  is  dissolved  in  a  mixture  of 
40  c.c.  of  nitric  a<i(l  of  sp.  gr.  1-20  and  25  c.c.  of 
sidpluu-ii-  acid  (1  :  1),  tin-  .solution  is  evaporated 
to  expel  nitric  ax-id,  cooled,  and  diluted  to  400  c.c. 
with  hot  water.  When  the  ferric  sulphate  is 
completely  dissolved,  50  c.c.  of  strong  ammonium 
l)isulpl>ite  solution  is  added,  with  stirring,  and 
then  25  c.c.  of  a  5"„  sohdion  of  potassium  thio- 
cyanate  :  precipitation  of  tlie  copper  is  complete 
aftor  boiling  for  5  niins.,  and  the  cuprous  thio- 
cyanate  is  filtered  olY  and  washed  with  cold  1  % 
sulphiu-ic  acid  solution.  The  paper  with  the 
precipitate  is  then  treated  with  20  c.c.  of  hydro- 
chloric acid  (1:1)  and  a  (juantity  of  standard 
potassium  iodate  solution  (19-()4  grms.  KIOj  per 
litre  ;  1  c.c.  =  0005  grni.  Cu)  corresponding  to 
2  c.c.  for  each  0-1 "(,  Cu  expected.  Tlie  mixture 
is  diluted  to  500  c.c.  treated  with  a  volume  of  a 
10%  .solution  of  pota.ssiuiu  iodide  equal  to  that 
of  the  ioilate  solution  added  previously,  and  the 
free  iodine  titrated  «ith  thiosidphate  of  strength 
equivalent  to  that  of  tlie  iodate  solution  :  the 
difference  between  the  volumes  of  the  iodate  and 
the  thiosulphate  corresponds  to  the  copper.  The 
reactions  given  are  : 
4CuCNS  -)-7KI0,  -HUHCl  = 

4CuSOi+7ICl+4HCN-f7KCl-|-5HoO  ; 
7ICl-h7KI=UI-h7KCl; 
KIO3  -F5KI  +6HC1  =6KC1  -|-3H,0  +61. 

—A.  S. 


Blister   copper ;   Occurrence   of  some   of  the   rarer 

metals  in .    A.   EUers.    Trans.  Amer.   Inst. 

Min.  Eng.,  1914,  47,  217—218. 

The  relative  proportions  of  metals  recovered  from 
100  tons  of  blister  copper  at  8  refineries  are  given 
below.  Ores  treated  at  No.  1  and  2  occur  in 
porphyry.  No.  3  treats  concentrated  copper-lead 
mattes  from  diflerent  lead  smelters  of  the  Rocky 
Mountain  region.  Nos.  4  and  5  :  ores  occur  near 
diorite.  No.  6  works  up  mattes  resulting  from  the 
smelting  of  silver  and  gokl  ores  with  low-grade 
copper  ores,  from  all  parts  of  Mexico.  At  No.  7,  the 
ore  comes  from  veins  fountl  in  limestone  near 
andesite. 


No. 

Refinery 

• 

Au 

Ag 

Pt 

Pd 

Se 

Te 

Bi 

Nl 

1 

Garfield,  irtah   

oz. 

288 

169 

360 
1418 
2187 

482 

170 

464-5 

OZ. 

3480 

550 

23,090 

10,990 

8710 
67,300 

9900 

7205 

oz. 
0-342 
1-016 
1-825 
1-320 
0-710 
0-416 
0-319 
0-624 

OZ. 

1-183 
4-402 
6-486 
0-607 
3-327 
0-226 
0-589 
1-374 

lb. 
56-0 

110-1 
26-6 
36-0 
42-0 

170-0 
13-7 
42-0 

lb. 

5-54 
none 

67-1 

3-3 
none 
none 
none 
none 

lb. 
6-1 
0-33 
18-6 
27-3 

5-7 

4-0 
13-5 

4-3 

lb. 

2 

64 

3 

4 

Omaha,  Nebr 

944 
11-5 

5 
6 

Tacoma.  Wash 

770 
12 

7 

Cerro  Ue  Pasco    

32 

8 

166 

-W.  R.  S. 


was  only  slightly  less  elastic  at  about  300°  C.  than 
at  ordinary  temperature,  but  flowed  perceptibly 
when  the  stress  was  applied  at  15  mins.  per  cycle, 
the  area  of  the  do-sed  stress-strain  loop  in  the  latt«r 
case  being  about  4  times  that  in  the  former  ;  with 
annealed  tube  at  300°  C,  the  energj'  lost  per  cycle 
was  almost  independent  of  the  time.  At  about 
540°  C,  hard-drawn  tube  flowed  rapidly,  and  for 
a  long  period,  under  a  shear  stress  of  less  than 
1  ton  per  sq.  in.,  and  when  the  stress  was  suddenly 
removed,  the  immediate  elastic  recovery  was 
followed  by  a  slow,  backward  flow  which  persisted 
for  several  minutes  ;  under  the  same  conditions, 
annealed  tube  also  exhibited  some  flow  and  elastic 
after-working,  but  both  were  much  less  than  in  the 
hard-drawn  tube.— W.  E.  F.  P 


Copper   ores;    The   snieltimj   of in   the   electric 

furnace.  D.  A.  Lvon  and  K.  M.  Kennev.  Trans. 
Amer.  Inst.  Min.'Eng.,  1914,  47,  233—270. 
The  electric  furnace  is  intended,  not  to  replace  the 
reverberatory  or  blast-furnace  in  the  smelting  of 
copper  ores,  but  to  be  used  as  a  substitute  for  them 
in  locaUties  where  fuel  is  dear  but  hydro-electric 
power  easily  available.  The  reverberatory,  as 
well  as  the  blast  furnace  in  ordinary  coke  smelting, 
is  essentially  a  means  of  melting  the  charge,  and 
this  can  be  done  in  the  electric  furnace  with  a  much 
higher  heat  efficiency.  Jlichigan  native-copper 
concentrate  (Cu  3735 °o)  smelted  in  a  .Siemens 
electric  furnace  gave  black  copper  assaj'ing  9859  %, 
with  a  slag  loss  of  0-15°o-  The  volatilisation  loss 
was    smallest    when    producing    a    low-melting, 
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monosilicate  slag.  Power  and  electrode  con- 
sumption are  given  as  less  than  640  kilowatt- 
hours  per  ton  of  ore  and  10  lb.  per  ton  of  charge, 
respectively.  ;Matte-sinelting  experiments  were 
made  with  low-grade  pyritic.  silicious.  anii  roasted 
ores :  the  slag  and  volatilisation  losses  were  low,  and 
power  and  electrode  consumption  are  given  as 
480  kilowatt-hours  per  ton  of  ore.  and  .5  lb.  per  ton 
of  charge.  A  discussion  on  the  adaptability  of 
the  electric  furnace  to  partial  pyritic  and  pyritic 
smelting  is  added. — W.  R.  S. 


Coiyper-zinc  aUoys  :  Hardness  of .     D.  Mene- 

ghini.  Annali  ("him.  'Appl..  1915,  3,  95 — 101. 
The  hardness  was  determined  by  a  ball  test,  using  a 
steel  ball  of  2-9  mm.  diameter  and  a  load  of  10-87 — 
25-15  kilos.,  and  measuring  the  indentation  under 
the  microscope  with  the  aid  of  a  micrometer.  The 
results  confirm  Guertler's  generalisation  that  a 
diminution  in  electrical  conductivity  is  accom- 
panied by  an  increase  in  hardness. — A.  S. 


Zinc;     Determinallon    of - 


■  in   ores   and   pyrites 


cinder.    H.Kubricius.    Chem.-Zeit.,  1915.  39, 198. 

The  method  is  specially  applicable  to  materials 
containing  zinc  in  small  quantities.  Five  grms. 
of  the  finely  powdered  substance  is  heated  to 
boiling  with  15  c.c.  of  concentrated  hydrochloric 
acid,  and  after  about  15  mins.  a  few  c.c.  of  strong 
nitric  acid  is  added,  and  the  whole  eoncentrat«d  to 
a  very  small  volume.  If  it  solidifies  on  cooling  it 
should  be  gently  warmed  again  with  a  few  drops  of 
hydrochloric  acid.  The  cold  residue  is  mixed  with  30 
c.c.  of  concentrated  ammonia  and  filtered,  the  treat- 
ment wth  ammonia  is  repeated  two  or  three  times, 
and  finally  the  filter  Is  washed  with  hot  water.  If 
the  liquid  is  not  distinctly  blue  a  few  drops  of 
dilute  copper  sulphate  solution  are  added,  as  the 
presence  of  copper  sulphide  facilitates  the  subse- 
quent filtration  of  the  zinc  sulphide.  The  liquid  is 
heated  to  boiling  and  treated  with  a  few  crystals  of 
sodium  sulphide.  After  a  short  time  the  pre- 
cipitate is  filtered  oit.  washed  with  hot  water,  and 
at  once  extracted  with  hot  hydrochloric  acid  which 
dissolves  the  zinc  (oxidation  of  the  copper  sulphide 
must  be  avoided).  The  acid  solution  of  zinc  is 
precipitated  by  sodium  carbonate  and  the  zinc 
weighed  as  oxiiie.  If  manganese  is  present  it  may 
be  removed  from  the  mixed  sulphide  precipitate 
by  dilute  acetic  acid,  or  it  may  be  precipitated 
from  the  ammoniacal  liquid  by  means  of  am- 
monium persulphate  or  bromine. — J.  H.  L. 

iTin'\  dross  [and  zinc  slags]  ;  The  smelting  of . 

in    the    electric    furnace.      R.    S.    Wile.     Amer. 

Electrochem.  Soc.    Min.  and  Eng.  World,  1915, 

42,  501—504. 
At  the  works  of  the  American  Sheet  and  Tin  Plate 
Co..  Demmler,  tin  dross  is  smelted  in  shaft  furnaces 
of  greater  depth  than  diameter,  employing  direct 
current  at  220  volts  and  800—1000  amp.  After 
the  initial  formation.  l)y  arcing,  of  a  molten  slag 
containing  SiO ..  CaO.  and  XajO  in  the  proportions 
of  4:1:1  respectively,  the  furnace  is  worked  on 
the  resistance  principle,  a  mixture  of  the  dross  with 
carbon  and  sufBi-ient  silica  to  maintain  the  siUca 
content  of  the  slag  being  charged  continuously. 
The  temperature  of  the  slag  is  kept  above  3000°  F. 
(1650"  C.)  to  reduce  the  dross  rapidly  and  to 
prevent  the  formation  of  tin  silicates  ;  the  tin 
content  of  the  slag  under  these  conditions  Ls 
practically  constant  at  about  0-5%.  The  power 
consumed  is  about  350  kw.  per  ton  for  dross 
containing  Sn  50.  Zn  8 — 12.  and  Fe  10 — 18%.  the 
power  factor  of  the  furnace  being  93 — 95.  A 
furnace  of  this  type  has  Ijeen  successfully  employed 
in  the  treatment  of  molten  zinc  slags  by  a  process 


depending  on  the  formation  of  easily  fusible  zinc- 
ferro-silicates  and  the  subsqeuent  decomposition 
of  these  (with  volatilisation  of  the  contained 
zinc   oxide)   bv  lime  at  a  high  temperature. 

— W.  E.  F.  P. 

Tin.    antintony.    and   arsenic;     Rapid   analysis   of 

allotjs  [mattes,  slags,  etc.]  for .     F.  A.  Stief. 

J.  Ind.  Eng.  Chem.,  1915,  7,  211—212. 
The   following   methods   have    been   used   for  six 
years  with  satisfactory  results  : — Alloys.  0-5  grm. 
of  fine  shavings  or  drillings  is  dissolved  in  8  c.c.  of 
concentrated  sulphuric  acid,  the  solution  is  boiled, 
cooled,  treated  with  5  c.c.  of  cold  water,  cooled, 
and  20  c.c.  of  concentrated  hydrochloric  acid  and 
aliout   0-5   c.c.   of   granulated   pumice  are   added. 
The  solution   is  then   distilled   gently   for   12 — 15 
mins..  the  temperature  being  kept  at  107°  C.  (bulb 
of  thermometer  1  in.  above  surface  of  liquid)  for 
at  least  5  mins.  ;    the  exit  tube  for  the  vapours  is 
bent   downwards  and  connected  with  an  S-tube. 
one  bend  of  wliich  is  nearly  filled  with  water  and 
submerged  in  cold  water,  whilst  the  free  end  dips 
into  about  75  c.c.  of  water  in  a  beaker.     The  dis- 
tillate, amounting  to  about  200  c.c,  is  treated  with 
an  excess  of  about  2  grms.  of  sodium  bicarbonate, 
warmed  to  27°  C,  and  the  arsenic  determined  by 
titration  with  iodine  solution  (1  c.c.  =  0010672  grm. 
I  or  0-00315  grm.  As),  in  presence  of  starch,  to  a 
blue  tint  corresponding  to  that  obtained  with  0-2 
c.c.  of  iodine  solution  in  a  control  determination. 
The  residue  in  the  distilling  flask  is  diluted  with 
about    130   c.c.   of   water  and   titrated   with   per- 
manganate solution  (2-6315  grms.  per  litre  ;    1  c.c. 
=  0-005  grm.  Sb).     The  solution  is  then,  if  neces- 
saiy,   mixed   with  sufficient   antimony   trichloride 
to  bring  the  antimony  content  up    to  0-07  grm.. 
6  c.c.  of  concentrated  sidphuric  acid.  60  c.c.  of  con- 
centrated hydrochloric  acid,  and  about  6  ins,  of 
clean,  soft  No.   14  pure  iron  wire  are  added,  the 
solution   is   boiled   gently   for    i   hour,    and   after 
adding  4 — 6  ins.  more  of  iron  wh-e,  again  boiled  for 
i  hour.     A  rubber  stopper  is  placed  loosely  in  the 
neck  of  the  flask,  and,  after  two  minutes,  the  flask 
is  stoppered  tightly,  cooled  in  water,  the  solution 
transferred  to  a  beaker,  the  flask  rinsed  with  150 
c.c.  of  recently  boiled  water,  and  the  .solution  (300 — 
350    c.c.)    titrated   with   the   iodine   solution    (see 
above;    1   c.c. =0-005  grm.    .Sn)    to    a  blue  colour 
corresponding  to  that  given  by  0-4  c.c.  of  the  iodine 
solution.     When  more  than  3  "o  t'"  's  present  0-5 — 
1  grm.  of  potassium  iodide  crystals  is  added  just 
before  titrating  the  tin. 

Mattes,  soluble  furnace  products,  chilled  slags,  etc. 
Antimony  and  tin  may  be  determined  directly  and 
rapidly  by  the  following  method,  even  when  much 
copper,  iron,  and  arsenic  are  present  :  0-5  grm.  of 
the  sample  is  heated  for  at  least  15  mins.  with 
10  c.c.  of  concentrated  sulphuric  acid  ;  if  much 
sQicon  is  present  15  c.c.  of  water  is  added  before 
the  acid.  The  cooled  solution  is  treated  with 
10  c.c.  of  water  and  10  c.c.  of  hydrochloric  acid, 
boiled  for  2  mms..  treated  with  at  least  1-5  grms.  of 
potassium  chlorate,  heated  to  expel  chlorine  and 
chlorine  compounds,  treated  with  about  0-1  grm.  of 
sulphur,  and  boiled  for  J  hour.  After  cooling,  the 
.solution  is  diluted  with  6  c.c.  of  water,  cooled,  treated 
with  20  c.c.  of  concentrated  hydrochloric  acid  and 
some  pumice,  boiled  to  expel  arsenic,  and  antimony 
and  tin  determined  as  described  above.  If  much 
carbon  is  present,  nitric  acid  is  used  in  place  of 
potassium  chlorate,  and  somewhat  more  sulphur 
is  added  subsequently.  Slags  or  ores  containing 
insoKible  stannic  oxide  or  silicate  must  first  be 
fused  with  caustic  soda. — A.  S. 


Tungsten ;       Occurrence      and      output      of  . 

Engineering,  1915,  99,  442—443. 

TrxGSTEX   is  widely  distributed   throughout  the 
earth's  crust,  there  being  few  countries  in  which 
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it  lm-<  not  l)ci'ii  found.  Tho  following  linuros  give 
the  piiiiluction,  in  tons  of  (iO"u  WO,  i-oiu-ont rates, 
as  far  as  it  is  known  : — 


1912.  I  1011.     lOlj. 

!         I 


Xunpe : — 

Portiignl '  982 

Etc! mil    I  103 

All  other  cotinthc«  C23 

America  : — 

Tnitfd  «tato«    ...  1207 

.\rRcntiiui  I  637 

Peru    I  — 

All  other  countries  i  243 

Afia  attd  Jfrira  .'—     j 

India  ]  1898 

Elsewhere 175 

AtiMralatia  : — 

Oueenslaml    i    928 

\ew  Zealiiiul  . . . 
Elsewhorw 


1900.     190S.    1905. 


1140 
26« 

6IU  I 


1120 
800 
.">00 
265  , 


1320       flOi)  «84 

274  I     S7B  233 

584       430  I  597 

1619  871 

900  548 

188,  187 


1821 

1061 

100 

315 


400  j    396  7       — 

183  ;     169        153       — 


320 
172 
750 


303 


900  1145 
I'.IO  I  187 
310  I     325 


679  I     516 

78  I       87 

291       182 


1.W2 

64 

249 


Portugal. — The  Borr.ilha  mines  in  the  Ca.stello 
Branco  clistriet  are  the  chief  proiluoers  ;  tlie 
concentrates  contain  7(1  to  72"o  ^VO,.  and  are  free 
from  tin.  siilpliur.  l)isinulh,  or  pliosphorus.  The 
tunpsten  is  found  in  quartz  veins,  and  in  some 
localities  it  is  also  disseminated  through  granites. 
The  Portuguese  output  is  exported  to  Ureat 
Britain,  France,  and  (Jermany.  Within  the  last 
two  years  tungsten  mines  liave  been  opened  out 
on  concessions  in  the  Concelho  of  .Sabrosa  and 
Villareal.  the  total  area  exceeding  :iOOO  hectares. 
The  average  content  when  the  mines  were  started 
was  found  to  be  70 "^  WO,,  and  even  reached  "o'V, 
although  the  concentrating  niethoils  were  imper- 
fect. Most  of  the  labom-  of  picking,  crushing,  and 
concentrating  is  cheap  local  handwork,  until 
improved  methods  can  be  niatle  available.  Water 
power  from  the  Kiver  I'inhao  is  available  for 
electric-power  installation 

Great  lirittiin.  Spain,  and  Frativr. — Wolframite 
occurs  in  the  tin  ores  of  t'ornwall,  from  which 
it  has  to  be  separated  and  recovered  ;  the  output 
during  recent  years  has  found  a  ready  market  in 
(iermany.  In  .Spain  the  ore  Ls  found  in  the 
-MaiTiiolejo  district  of  Andalusia  ;  improved  milling 
facilities  ami  increased  mining  developments  are 
noteworthy  dming  the  la.st  four  or  five  years. 
In  Fi-ance  the  ore  occurs  in  the  St.  Leonard 
district.  Haute  V'iennes,  and  in  the  Limousine 
district. 

The  Uniitd  States. — The  United  States  output 
in  1910  r«>ached  1821  tons  of  tiO";,  tungsten  trioxide 
concentrates.  The  Boulder  County  field  in 
Coloratlo,  and  the  Atolia  lield  in  California,  have 
for  many  years  been  the  largest  producers  in  the 
States.  When  the  steel  market  is  ovei-stocked, 
the  larger  mines  dose  down.  The  Colorado  ore  is 
a  ferberite  (iron  tungstate)  with  rather  less  than 
t50°u  WO3  :  whilst  the  Californian  ore  is  scheelite, 
averaging  <i7  "„  WO,  ;  the  veins  vary  from  stringers 
to  a  width  of  4  ft.  There  are  mines  of  lesser 
importance  in  Arizona,  lioth  scheelite  and  wolf- 
ramite ;  in  Nevada,  tungsten-bismuth  ores  ; 
in  Idaho,  ores  of  hiibnerite  and  wolframite ; 
also  in  Washington,  where  a  wolframite  is  found, 
which  is  exported  to  Germany  ;  some  of  these 
naines  and  mills  are  owned  in  Germany. 

Canada. — Tungsten  has  been  found  in  many 
places  in  Canada,  but  there  is  only  one  mine  of  any 
extent,  on  a  deposit  in  Nova  .Scotia,  consi-sting 
of  scheelite.  It  is  in  the  central  part  of  Halifax 
County.  12  miles  from  the  Atlantic.  coa.st.  Hiib- 
nerite occurs  in  Cape  Breton  island  ;  both  wol- 
framite and  scheelite  are  found  in  the  Kootenay 
district.  B.C..  but  elsewhere  the  mineral  has  not 
been  found  in  commercial  quantities. 


Afiia. — T\mgsten  depo.sits  aiv  mined  in  India 
and  in  Tonkin,  and  some  quantities  of  wolframite 
are  recovered  from  the  ca.ssiterite  in  nearly  all  tho 
important  tin-mining  centres  of  Malacca  ami  the 
East  Indies.  In  India  wolframite  occurs  in 
schists  and  granites  in  the  Mergui  and  Tavoy 
districts,  in  Lower  Burma.  A  small  niiantity  has 
been  obtained  from  the  southern  Sliau  .States. 
In  Burma  wolframite  is  the  main  oliject  of  exploita- 
tion, c.assiterite  being  a  sort  of  l>y-product .  although 
occasioii.ally  the  tin  ore  forms  a  l.uger  ])er<entage 
of  the  alluvial  deposits  than  the  wolframite. 

South  Aniiriia. — Tungsten  deposits  are  very 
numerous,  and  have  been  worked  on  a  profitable 
scale  throughout  the  central  portion  of  the 
CordiUera.s,  including  .Argentina.  Chile,  Bolivia, 
and  I'eru.  The  mine  with  the  largest  output  in 
the  world — the  Hausa  .Sociedad  de  .Minas — is  in 
Argentina:  the  ore  ranges  from  ti.j  tt)  l'i"„  con- 
centrates ;  the  bulk  of  the  output  in  normal  times 
is  exported  to  Germany.  The  very  extensive 
deposits  of  low-grade  tungsten  ore  fomid  in  Boli\ia 
are  only  vvorketl  when  the  demand  for  the  metal  is 
good.  The  largest  deposits  occur  near  Izara. 
in  the  Province  of  Inquisivi.  The  ore  is  a  tungstate 
of  iron  and  manganese,  assaying  in  the  pure  form 
about  7.5",,  WO 3.  It  occurs  in  quartz  veins  in  a 
pyritiferoiis  diorite  ;  about  50 "„  WO,  is  the 
average  of  tlie  crude  ore.  Deposits  are  also  know  11 
in  I'otozi.  and  in  the  Cochabamba  and  Oruro 
Departments. 

In  Peru  there  were  important  tungsten  mines  in 
the  province  of  Aiigaroco.  from  which,  however, 
there  has  not  Ijeen  any  very  recent  output.  Con- 
siderable development  work  \\as  reported  some 
time  ago  on  the  Conch  ico,  or  Hiiaura  deposits 
in  the  Pallasca  province,  Ancacha  ;  these  mines 
are  13,000  ft.  to  14,.500  ft.  above  sea-level.  The 
ore  is  a  hiibnerite.  occurring  in  at  least  two  main 
quartz  reefs  15  ft.  to  75  ft.  in  thickness.  An  ore 
body  of  112.500.000  tons  has  been  reported,  cf 
which  10°;,  is  estimated  as  minable.  containing  1",, 
of  biiljnerite  (75  °o  WO,)  ;  there  is  enough  2  "„  on- 
to provide  an  output  for  many  years.  In  Chile 
thin  veins  of  tungsten  associated  with  bismuth  and 
other  minerals  are  known  to  exist  at  .\gua  Colgada, 
in  the  Carrizal  district,  not  far  from  Hu.asco. 

Australia. — There  are  important  deposits  of 
txmgsten  ore  in  .South  Au.stralia  in  the  Tankalella 
field,  not  far  from  Adelaide  ;  also  in  Queensland 
and  New  South  W.ales.  .Some  of  the  ore  is  wol- 
framite, bismuth-wolframite,  and  scheelite.  The 
Queensland  tungst<>n  comes  from  the  Heborton 
field  and  the  Chillagoe  or  Hodgkinson  river 
field.  The  ores  are  generally  in  quartz  veins, 
usually  accompanied  by  tin  ore  near  granite 
contacts,  but  some  veins  are  free  from  tin.  In 
New  South  Wales  tvmgsten  and  tin  occur  together, 
the  former  as  wolframite  and  scheelite.  T.ismania 
and  New  Zealand  also  have  tungsten  deposits. 

The  selling  value  of  tungsten  is  l)ased  on  a 
unit  of  1"„  WO3  per  ton.  During  the  first  half  of 
1014,  up  to  the  commencement  of  the  war,  thi; 
value  of  the  unit  was  22s.  (id.  At  the  commence- 
ment of  111J3  it  was  2os.  Od.  ;  during  the  spring 
of  that  year  it  rose  to  2(5s.  8d.,  and  continued 
at  that  levi'l  all  through  the  year,  when  it  fell  to 
22s.  lid.  During  the  latter  half  of  1911,  and  during 
the  spi-ing  of  1012.  it  was  as  high  as  31s.  3d.,  but  in 
April  of  the  latter  year  it  fellto  20s.  lOd.,  and  it 
continued  at  that  level  imtil  December,  when  it 
rose  to  23s.  9d. 

Concent  ratio)!. — The  conceutraling-mill  of  a 
t\ingsten-ore  mine  v\'ith  electro-magnetic  separa- 
tion may  be  described  as  follows  : — The  ore  from 
the  mine  is  dumped  over  grizzlies  at  the  shaft - 
house,  the  fine  going  to  the  bin,  whilst  the  coarse 
is  conveyer!  to  the  sorting-table,  where  it  is  readilj- 
hand-picked,  the  ore  going  to  the  liin.  and  the 
wa.ste  rock  to  the  dump.  From  the  sorting-room 
ore-bin  the  ore  is  hoisted  to  the  ore- bin  in  the 
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mill  building,  the  fines  passing  tlirough  a  i-in. 
grizzly,  and  the  coarse  through  a  crusher  set  to 
i  ill.,  the  whole  passing  through  a  shoot  and, 
by  bucket  elevators,  to  a  main  storage-bin  of  large 
capacity — 100  to  150  tons.  The  ore  is  then 
crushed,  wet,  by  rolls,  the  product  from  the  rolls 
going  to  the  trommel,  the  over-size  returning 
to  the  rolls,  the  fines  going  to  three  cone  sizers  and 
^hen  to  two  slow-current  spitzkast^ns.  distributing 
to  tables  and  the  slime-table.  Tlie  concentrates 
from  the  tables  are  conveyed  to  drainage  boxes 
and  then  to  a  steel  drying-talile,  from  which  they 
pass  to  a  roaster  hopper  and  revolving  roaster. 
An  electric  magnetic  separator  follows,  from 
which  the  tungsten  concentrates  are  bagged. 
The  mill  equipment  may  be  operated  by  engines 
of  50  horse-power  and  30  horse-power,  the  larger 
engine  being  required  for  the  crushing  department, 
and  the  smaller  one  for  the  concentrating  section. 


Alloys:       Formation     of by     electrolysis.     G. 

Bruni  and  M.  Amadori.  Atti  R.  Accad.  Sci., 
Let.,  ed  .4rti.  Padova.  1913 — 14,  30,  349.  Annali 
Chkn.  Appl.,   1915,   3,  147. 

On  electrolysing  solutions  of  mixed  salts  of  two 
metals  {Cu— Ni,  Fe — Xi,  Fe — Co.  Xi— Co)  capable 
of  forming  solid  solutions  in  all  proportions,  the 
deposits  contained  the  two  metals  in  proportions 
varying  with  the  composition  of  the  solution  and 
with  the  current  density  and  voltage.  With 
moderately  high  current  density  and  voltage  the 
ratio  between  the  two  metals  in  the  deposit  was. 
in  general,  approximately  the  same  as  in  the  solu- 
tion, but  with  low  current  density  and  voltage  a 
larger  proportion  of  the  less  electropositive  metal 
was  deposited.  In  the  case  of  nickel  and  iron, 
using  low  current  density  (005  ampere  per  sq. 
dcm.).  solutions  in  which  the  proportion  of  iron 
varied  from  40  to  75°;,  yielded  deposits  in  which 
the  iron  content  was  practically  constant  at  52  °o' 
Solutions  of  iron  and  cob.alt  salts  in  wliich  the  pro- 
portion of  iron  v.aried  from  33 — 50%  also  yielded 
deposits  of  constant  iron  content.  In  the  case 
of  copper  and  nickel,  and  copper  and  cobalt,  the 
percentage  of  nickel  or  cobalt  in  the  deposits  was 
increased  by  adding  ammonia  or  an  ammonium 
.salt  and  diminished  bv  rotating  the  cathode. — A.  S. 


Alloys  ;    Quantitutive  effect   of  rapid  cooling  upon 

the  constitution  of  binary .     Part  III,     G.  H. 

Gulliver.      Inst,   of   Metals,   March,    1915.      [Ad- 
vance proof.]     31  pages. 

A  CONTINUATION  of  previous  work  (.T.  Inst.  Metals, 
1913,  9,  120  i  1914.  11,  252),  leading  to  the  estab- 
lishment of  formulfe  by  wliich  the  constitution  of  an 
alloy  cooled  at  a  rate  not  consistent  with  equili- 
brium can  be  calculated  from  the  data  of  the 
equilibrium  diagram.  From  the  calculated  results 
the  apparent  solidus  curve  of  the  alloys  for  a  given 
rate  of  cooling  can  be  drawn.  For  a  rate  of  cooling 
between  extremely  slow  and  extremely  fast,  the 
proportion  of  liquid,  or  eutectic,  in  a  binary  alloy 
of  simple  type,  at  a  temperature  just  above  the 
eutectic  or  transition  point,  is  given  by  a  formula 

(X  —X  \" 
^    _"    I,   where  X  is  the  percentage 

of  one  component  in  the  alloy,  Xe  is  the  percentage 
of  that  component  in  the  liquid  or  eutectic,  and 
X  is  the  apparent  saturation  limit  of  the  solid  solu- 
tion  at   the   rate  of   cooling   in   question.     It   the 

X  —X 

liquidus  and  solidus  are  straight,  n  =  1 -|-%^ — =s^. 


where  Xs  is  the  percentage  of  the  one  component 
in  the  saturated  solid  solution  ;  when  the  liquidus 
and  solidus  aro  curved,  n  is  a  more  complex 
function   of    X,    Xe.    Xp,  and  x.     The  calculated 


results  for  Pb-Sn  and  Al-Cu  alloys  agreed  satis- 
factorilv  with  the  experimental  results  of  Degens 
(this  J.".  1909.  1041)  and  of  Gwyor  (this  J..  1908, 
1060)  respectively.  The  results  calculated  for 
Al-Sn  alloys  from  the  equilibrium  diagram  of 
Shepherd  (this  J.,  1904.  826),  in  conjunction  with 
the  experimental  results  of  Gwyer  (this  J.,  1906, 
039).  indicated  that  the  saturation  limit  of  20%  Sn 
given  by  Shepherd  for  the  alununium-rich  solution 
is  too  high  :  exanunation  of  some  annealed  alloys 
showed  that  the  real  limit  is  probably  below 
10  %  Sn.— A.  S. 

P.ATENTS. 

[Ironl  ores  ;  Process  of  reducinrr .  A.  E.  Greene , 

Chicago.  111.  U.S.  Pat.  1.129,862,  March  2,  1915. 
Date  of  appl.,  July  15.  1912. 

Ores  containing  phosphorus  are  partially  reduced 
«-ith  a  suitable  solid  reducing  agent  in  an  electric 
furnace  in  presence  of  lime,  the  reduction  being 
completed  with  a  reducing  gas  not  capable  of 
reducing  calcium  phosphate. — W.  R.  S. 

Steel  ;  Vacuum  process  for  production  of .    E. 

Dolenskv,  Frankfurt,  Germany.  U.S.  Pat. 
1.131,488.  March  9,  1915.  Date  of  appl.,  Oct.  22, 
1912. 

The  molten  metal  is  cleared  by  subjecting  it  to  the 
action  of  a  vacuum  in  a  preheated  clearing-vessel. 

— W.  R.  S. 


[Silicon  steel]  alloys  ;  Method  of  making  - 


A. 


Smith.  Leetonia,  Ohio,  Assignor  to  The  Youngs- 
town  Iron  and  Steel  Co.,  Younestown,  Ohio. 
U.S.  Pat.  1,131.799,  March  16.  r915.  Date  of 
appl.,  Sept.  18,  1914. 

High-silicon  steel  is  produced  by  pouring  an 
entire  charge  of  refined  steel  from  an  open-hearth 
or  other  furnace  into  a  ladle,  then  withdra^ving  a 
fraction,  not  exceeding  25  tons,  into  another  ladle 
and  mixing  it  \\-ith  .a  sUicon  compound. — W.  R.  S. 

Steel ;  Preventing  the  formation  of  poisonous    dust 

during    the    hardening    and    tempering     of . 

Verein.  Schwarzfarben-  und  Chem.  Werke, 
Akt.-Ges.       Fr.    Pat.    471.768,   May  4,  1914. 

Hardening  mixtures  containing  potassium  cyanide, 
etc.,  are  used  iu  the  form  of  small  tablets,  balls,  or 
the  like  to  prevent  dusting. — W.  E.  F.  P. 

Steel  high  in  manganese  ;  Process  for  rendering  - 


easily  machinable.  Poldiliiitte  Tiegelguszstahl- 
fabrik.  Fr.  Pat.  472.185.  :Mav  14,  1914.  Under 
Int.  Conv.,  :May  27,  1913. 

The  piece  of  steel  is  maintained  between  350°  and 
800'  C.  for  1  hour  or  longer  according  to  its  size, 
and  then  allowed  to  cool. — W.  E.  F.  P. 

Furnace  for  heating  or  annealing.  A.  SmaUwood, 
London.     Eng.  'Pat.    4480,    Feb.    20,     1914. 

The  material  under  treatment  is  conveyed  to  and 
from  the  heating  chamber  upon  a  hollow  carrier 
or  truck  heated  internally  by  the  gases  from  a 
portable  fire-chamber,  which  may  form  part  of 
the  carrier.  The  heating  gases  pass  from  the  fire- 
chatnber  through  longitudinal  and  transverse  flues 
within  the  carrier,  provided  with  openings  which 
can  be  controlled  independently. — W.  E.  F.  P. 

Crucible-furnace.  F.  M.  Her,  Denver,  Colo.  U.S. 
Pat.  1,129,983,  March  2,  1915.  Date  of  appl.. 
May  20,  1912. 

In  a  cylindrical  furnace  having  an  open  top,  a 
spiral  air-heating  flue  is  provided  in  the  wall  of  the 
crucible  chamber.     Air  is  supplied  to  the  upper 
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end  of  the  flue  from  a  pressure  chamber  at  the 
l)ase  of  till-  furnm-o.  ami  tlischnixei),  lioatcd,  into 
the  fuel  duit  at  tin-  lower  part  of  the  eruoilile 
chamber.  The  fvu-naee  is  made  in  two  sections  to 
permit  removal  of  the  crucible. — W.  E.  F.  P. 

Metallurgical  furnace.     V.    Wedge,    Ardmorc,    Pa. 

U.S.   Pat.    l.Uil.ttii,   MaiYh  l»,    1!I15.     Date  of 

appl.,  July  1«,  l!ii:?. 
A  MiiLTii'LK-HEATJTH  fumace,  with  a  central 
rotatinj;  shaft  carryins;  rabble  anus,  and  a  vnlved 
passage  through  each  hearth  for  pennitting  a  How 
of  ore  from  an  \ipper  to  a  lower  chamber  whilst 
preventing  upward  How  of  gas.  The  valves  are 
operated  at  regular  intervals  by  the  arms  carried 
by   the   shaft  above   the   uppermost   hearth. 

— W.  R.  S. 


by   air. 


Aluminium   aiid   ila   alloys;   Solder  for- 


Furnaces  ;   Cooling  electric   [smeUinti]  ■ 

H.   .Magron.   Fos,   France.     U.S.   Pat.   1,1:51.009, 

March  !»,   1915.    Date  of  appl.,  Feb.  9,  1915. 

Cooled  air  is  circulated  and  expanded  in  contact 

with  the  walls  of  the  furnace,  to  cool  the  outer 

portion    of    the   charge    below    its  melting  point. 

— B.  N. 


Ores;  Concentration  of - 


II.   L.  Sidman,  and 


Minerals  Separation   Ltd.,   London.     Kng.   Pat. 
49o8,  Feb.  :i5,  1914. 

In'  concentrating  ores  by  flotation,  e.g.,  by  the 
agitation-froth  process,  a  silicofluoride  or  hydro- 
fluosilicii-  acid  is  ad<led  to  the  aciucous  medium,  in 
place  of  the  sulphuric   acid  commonly  used. 

— W.  E.  F.  P. 

Galvanising  jcirc,  skeets,  and  other  products  ;  Baths 

for .     N.    K.    Turnlmll,    .Manchester.     Eng. 

Pat.  5089,  Feb.  27,  19U. 

The  wire,  etc.,  is  galvanised  continuously  in  a  bath 
in  which  the  molten  zinc  is  suppoited  on,  and 
heated  by  molten  lead.  The  tank  is  divided  into 
compartments  and  by  means  of  partitions  a  greater 
depth  of  zinc  is  maintained  in  the  inlet  and  exit 
compartments  than  in  the  miildle  one,  so  that  as 
dross  is  formed  it  descends  out  of  the  path  of  the 
material  under  treatment. — W.  E.  F.  P. 


Cadtnium  from  zinc  ores  ;  Removal  of  - 


G.  Rigg, 


.  G. 
Homlel.  1<>.  Pat.  471,(i41,  March  17,  1911. 
Under  Int.  Conv.,  April  :«,  1913. 

Ax  alloy  of  Cd  K?,  Sn  1.  and  Zn  (!  parts  by  weight. 
The  surl'aies  to  lie  joiiUMl  are  heated  to  the  melting 
point  of  the  soldi'r,  r\ibbe(l  with  the  latter  until 
good  contait  is  elTi-cted,  pressed  together,  ami 
quenched  while  under  pressure. — W.  E.  F.  P. 

Alinniniuni  ;      Low-temperature     solder     for . 

L'Oinuium  des  Imlustrics  NouvcUes.  Fr.  Pat. 
172,;W:!,   i^lay    19,    19 M. 

The  solder  is  prepared  by  adding  80  parts  of  tin, 
10  of  zinc,  5  of  bisnuith,  and  5  of  aluminium  to 
molten  potassimu  chloride,  adilitions  of  the  latter 
being  made  at  intervals  to  liring  the  total  quantity 
up  to  jO  parts  ;  when  the  charge  is  at  a  cherry  red 
heat,  4  parts  of  bisn\uth  chloride  is  added  and  the 
mixture  well  stirred,  pouretl,  and  allowed  to  cool. 
The  solder  can  be  used  with  a  soldering  iron. 

— VV.  E.  F.  P. 

Ores  ;    Plant  for  the  reduction  and  smelting  of . 

E.  I).  Kendall,  Klizabeth.  N.J.,  Assignor  to 
executors  of  J.  B.  Haggiii.  U.K.  I'at.  1,131,709, 
March  Hi,  1915.     Date  of  appl.,  July  14,  1914. 

A  SHAFT  furnace,  closed  at  the  top,  has  witliin  its 
walls  a  conduit  for  delivering  ore  and  reducing 
agent  to  the  crucible,  and  witliin  the  coudiut  a 
removable  perforated  pipe  connected  with  an  ex- 
hausting fan  for  the  removal  of  the  gases  ;  the 
jjertorations  are  protected  by  hoods.  Another 
similar  conduit  is  ijrovided  for  introducing  a  flux. 

— W.  K.  S. 


L 


Palmerton,  Pa.,  Assignor  to  Kew  Jersey  /inc 
Co.,  New  York.  U.S.  Pat.  1,129.904,  March  2, 
1915.  Date  of  appl.,  Dec.  3,  1914. 
The  ore  is  roasted  and  the  cadnuum  is  then 
converted  into  sulphate  by  leaching  with  an 
aqueous  solution  of  zinc  sulphate  ;  the  zinc 
sulphate  is  derived  in  part  directly  from  the 
roasted  ore  and  in  part  iiy  adding  sulphuric  acid 
to  the  leaching  liquid.  The  roa.stcd  ore  is  added 
gradually  to  the  leaildng  liquid,  and  the  resulting 
liquid  drawn  ott'. — \V.  K.  F.  P. 

Tungsten  powder  ;  Process  for  producing .    R. 

Rafn,  Porsgrund,  Norway,  Assignor  to  General 

Electric     Co.,     Schenectady,     N.Y.      U..S.     Pat. 

1,130,197,  March  2,  1915.   Date  of  appl.,  Sept.  20, 

1912. 
Tungsten   trioxide  is  heated  to  dull  rednes.s  in 
ammonia    to    produce    the    blue    oxide,    which    is 
reduced   to  metal   by   heatirig  in   hydrogen  at  a 
higher  temperature. — VV.  E.  F.  P. 

Alum,inium   alloy.     A.    Wilni.    Berlin.     U.S.    Pat. 

1,130,785.  March  9,  1915.    Date  of  appl.,  Julv  31, 

1911. 
An  alloy  of  aluminium  with  Jig  about  05,  Cu  not 
more    than    ti    {e.g.^    3)    and    Mn    not    more    than 
3  {e.g.,  1)",,.— W.  E.  F.  P. 


C.  II.  Benedict, 
Pat.      1,131.986, 


Copper  ;  Process  of  e.rlracting 

Lake     Linden,      Mich.      U.S. 

March  16,  1915.     Date  of  appl.,  April  18,  1914. 

CoPPEE-BEARiNG  .sands  are  leached  successively 
with  a  series  of  cupric-ammonium  salt  solutions 
of  decreasing  strength  ;  copper  and  ammonia  are 
recovered  from  the  strongest  solution,  and  the 
weaker  ones  are  used  again  for  leaching. — W.  R.  S. 

Colloidal   metal   solutions  ;     Manufacture   of  stable 

.     Oes.  f.  Elektro-osmose  m'.  b.  II.     Fr.  Pat. 

471.679,  April  10,  1914.  Under  Int.  Conv., 
April  14,  1913. 
Colloidal  metal  solutions  arc  staliilised  by  soluble 
silicic  acid,  especially  that  prepared  as  described  in 
Fr.  Pat.  471,678  (see  page  423),  a  salt  of  the  metal 
being  added  to  the  silicic  acid  solution  and  then 
reduced,  preferably  by  hydrazine  hydrate. 

— F.  SODN. 

Iron  alloy  for  dynamo-eleclric  purposes  ;   Process  of 

manufacturing     an .     W.      Riibel,      Berlin. 

U.S.  Pat.  l,i:!0,678,  March  2,  1915.  Date  of 
appl.,  July  9,   1912. 

See  Addition  of  Julv  10.  1912,  to  Fr.  Pat.  429,758 

of  1911  ;  this  J.,  1913,  146. 

Metals  from  low  percentage  ores  ;  Process  for  ex- 
tracting   .     11.   S.   Mackav,   Norwich,   Conn., 

U.S.A.     Eng.  Pat.  26,138,  Nov.  14,  1913. 

See  U.S.  Pat.  1,094,371  of  1914  ;  this  J.,  1914,  598. 


Sulphide   ores  ;     Concentration   of  - 


Separation  and  De  Bavay's  Processes  Australia 
Proprietarv,  Ltd.,  Melbourne,  Australia.     Eng. 
Pat.    5856,"  March  7,   1914.      Under  Int.   Conv., 
April  3,   1913. 
See  Ft.  Pat.  469,677  of  1914  ;  this  J.,  1915,  35. 
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MdijHeiic  separator.  G.  UUi'ich,  Magdeburg, 
Assignor  to  F.  Krapp  Akt.-Ges.,  Gnisonwerk, 
Magdeburg-Buckau,  Germany.  U.S.  Pat. 
1.130.618,  March  2,  191.5.  Date  of  appl.,  Nov. 
25,  1913. 

See  Fr.  Pat.  464,15tj  of  1913  ;    this  J.,  1914,  425. 


Desiiljihurishig  ores  ;  Process  for  - 


G.  Fusina, 


Genoa,  Italv.     U.S.  Pat.   1.131.691.  .March  16, 
1915.     Date  of  appl.,  April  25,  1912. 

See  Fr.  Pat.  442,280  of  1912  ;   this  J.,  1912,  931. 


XL— ELECTRO-CHEMISTRY. 

Electrical  conductivity  above  1500°  C.  of  vapours  at 
normal    pressure ;      Methods,     data,     and    ?icic 

apparatus  for  measuriiuj .     E.  F.  Northrup. 

J.  Franklin  Inst.,  1915,  179,  337—352. 

Preliminary  experiments  showed  the  character 
of  the  electrical  conduction  of  metallic  vapours  to 
depend  upon  the  form  (and  probaljly  the  material) 
of  the  container,  the 
applied  voltage  and  its 
direction,  the  tempera- 
ture, the  nature  of  the 
metal,  and  the  frequency 
when  an  alternating 
voltage  was  employed  ; 
and  it  was  found  neces- 
sarj-  to  make  the  meas- 
virements  with  direct 
e.m.f.  which  could  be 
commutated.  and  then 
repeat  them  with  alter- 
nating e.m.f.  of  different 
known  frequencies.  The 
vertical  electric  furnace 
employed  had  a  cylindri- 
lal  chamber,  2-2  cm.  in 
diameter,  and  a  heating 
length  of  13  cm.  An 
interchangeable  heater- 
unit  of  graphite,  employ- 
ing a  metal  of  very  high 
m.  pt.  as  resister 
material,  was  used,  the 
furnace  resistance  bear- 
ing a  definite  relation  to 
the  temperature  of  the 
furnace  when  the  latter 
was  heated  slowly.  The 
metal  resister  was  pro- 
tected from  oxidation  by 

the  gases  (CO  +  N)  developed  in  the  furnace  at 
red  heat.  To  heat  the  furnace  rapidly  to  1500"  C, 
about  1600  watts  was  required,  and  an  equilibrium 
temperature  of  1645°  C.  was  att-ained  in  about 
21  hours,  the  maintenance  of  the  latter  requiring 
28-6  volts  and  58  amperes  ;  in  one  test  a  heater- 
unit  lasted  for  137 i  hours.  The  container  for  the 
vapour  (see  fig.),  made  of  Acheson  graphite,  was 
held  in  position  and  insulated  from  the  crucible  by  a 
piece  of  baked  "  lavite  "  which  also  formed  a  co^er 
for  the  furnace  chamber,  the  resistance  measured 
being  that  of  the  hot  vapour  in  the  space  between 
the  outer  surface  of  the  inner  cylinder  and  the 
inner  surface  of  the  cylindrical  crucible,  the  internal 
diameter  of  which  was  1-75  cm.  The  temperature 
to  which  the  vapour  miglit  lie  raised  was  limited 
by  the  m.  pt.  of  lavite  (abovit  1525°  C).  In  using 
the  apparatus,  a  small  piece  of  the  metal  to  be 
examined  was  placed  in  the  bottom  of  the  graphite 
crucible  and  the  temperature  of  the  furnace 
steadily  increased  (never  lieing  allowed  to  decrease 
while  the  measurement  was  in  progress).  Measure- 
ments were  made  of  the  conductivity  of  the  crucible 


gases  (CO-f  N)  from  900°  to  1550°  C,  of  the  asym- 
metric resistance  of  the  latter  at  1510°  C,  and  of 
the  conductivity  of  mercury  vapour  from  900°  to 
1500°  C.  :  but  it  is  i-ecognised  that  quantitative 
measurements  as  regards  metaUic  vapoui-s  will 
be  of  little  practical  value  until  means  are  provided 
for  maintaining  the  vapoui's  under  pressure  ;  above 
1200°  C,  minute  particles  of  carbon  (from  the 
graphite  container)  are  intermingled  with  the 
vapour  or  gas  in  the  crucible,  and  these  particles 
probably  are  largely  responsible  for  the  electrical 
conduction  observed.  Considering  that  the  elec- 
trical conductivity  found  for  all  oxide  powders  and 
refractory  materials  might  be  due  in  part  to  the 
conduct  i\'ity  of  the  hot  gases  penneating  the  solid 
material,  a  container  was  packed  full  of  very  pure 
alumina,  and  the  resistance  (milliamperes  vs.  °  C.) 
measured  at  50  volts,  the  central  electrode  being 
maintained  positive.  Fiom  the  results  obtained, 
in  conjunction  with  previous  measm-ements,  it  was 
found  that  about  21  °o  of  the  conductivity  of  the 
alumina  was  due  to  that  of  the  hot  gases  in  its 
interstices,  and  it  is  therefore  concluded  that  at 
temperatures  exceeding  1500°  C.  it  is  impossible  to 
obtain  even  approximately  good  electrical  insula- 
tion by  any  means. — W.  E.  F.  P. 

Silver  voltameter  ;  Studies  on  the .   G.  A.  Hulett 

and   G.   W.   Vinal.     J.   Phvs.   Chem.,    1915,    13, 
173—192.   (See  also  this  ,T..'l914,  482;  1915.91.) 

Comparative  tests  made  with  porous  cup  volta- 
meters employed  at  the  U.S.  Bureau  of  Standards 
and  Princeton  University,  respectively,  resulted  in 
good  agreement.  Several  kinds  of  porous  cups 
were  used,  and  the  voltameters  differed  appre- 
ciably in  size  and  shape.  In  making  determina- 
tions of  acidity  to  ascertain  when  the  poious  cups 
were  in  equilibrium  with  the  electrolyte,  methyl  red 
was  used  as  indicator  in  preference  to  iodeosin.  In 
the  final  washing  of  the  deposit  with  conductivity 
water  the  change  of  conductivity  of  the  water  is 
the  best  criterion  of  the  efficiency  of  the  washing, 
but  the  operation  must  be  accomplished  speedily, 
as  owing  to  electrochemical  action  even  conduc- 
tivity water  slowly  dissolves  silver  which  has  been 
deposited  on  platinum. — J.  E. 


Patents. 


Furnace  ;  Electric  arc  - 


.  E.  Troye  and  E.  Edwin, 
Assignors  to  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  Chi-istiania,  Norwav.  U.S.  Pat. 
1.122.555.  Dec.  29,  1914.  Date  of  appl.,  June 
26.  1914. 

The  arcs  are  arranged  in  a  m\iltiphase  star  circuit, 
to  render  them  stalile.  and  a  multiphase  trans- 
former is  connected  to  the  cii-cuit,  with  an  arc  for 
each  phase  connection.  A  grounded  metallic 
neutral  connection,  common  to  all  the  phase 
connections,  is  connected  to  the  neutral  point  of 
the  transformer,  and  switches  are  arranged  in  the 
metallic  connections  between  the  arcs  and  the 
neutral  point.  Each  phase  connection  is  provided 
with  a  reactance,  tuned  to  pa-ss  only  the  first 
harmonic  of  the  current.  Different  arrangements 
are  described  in  which  a  furnace  is  in  each  phase 
connection  of  a  three-phase  transformer,  and 
connected  to  a  neutral  wire,  or  with  the  furnaces 
in  induction  currents,  or  with  several  furnaces 
supplied  with  induced  currents  from  the  same 
pi'imary  winding,  or  in  which  choking  coils  are 
employed. — B.  N. 

Furnace  :  Electric .    J.  Blatchford.  Oak  Park, 

111.    U..S.  Pat.   1,129,842,  March  2,   1915.    Date 
of  appl..  Aug.  19,  1914. 

The  outer  and  inner  walls  of  a  horizontal  tubular 
double-walled  body  portion  are  spaced  apart  by 
end   pieces,   each  provided   with  a  rib,   projecting 


Vol.  XXXIV..  No.  8.] 


Ch.  XU.— FATS;  OILS;  WAXES. 


433 


backwards,  whioli  receives  the  walls  on  its  outer 
and  inner  eilfjos  respectively.  Tlie  inner  wall 
forms  a  ivfractory  core,  and  three  heater  ivsi-stance 
conductors  aiv  distrihuted  uniformly  upon  its 
outer  surface  and  embedded  in  cement  ;  the  space 
l)etween  the  walls  is  lilleil  with  refr-aclory  piuKing 
material.  The  con<luctors  m-e  connected  to  a 
source  of  cunvid  and  to  three  single-polo  ilouble- 
I  hiiiw  knife  switches  mounted  on  tlie  fvu-nace,  so 
that  the  resistances  may  he  coimected  in  various 
ways,  with  relation  to  each  other  and  to  the 
source  of  cumnit,  to  produce  ililTert-nt  temperatures. 
A  door  is  arranged  ui  one  of  the  end  pieces,  and  a 
plu>{.  slotted  diagonally  and  adaptecl  to  provide 
an  adjustable  vent,  in  the  other. — B.  N. 

Oven  and  kUn  ;  Electrical .     L.   H.   Giddings, 

Pasadena,  Cal.  U.S.  I'at.  1,130,392,  March  2, 
1915.  Date  of  appl.,  June  29,  1911.  Renewed 
July  20,  1911. 

TiiK  oven  is  providcil  with  an  imier  and  outer 
wall,  the  upper  portion  of  the  outer  chamber 
Iwtween  the  walls  forming  an  air  compartment. 
Bridges  are  arranged  in  the  oider  chamber  with 
electrical  resistances  on  tliem,  and  air  is  admitted 
to  the  chambers  through  inlets  which  may  be 
closed.  Ports,  at  the  top  and  bottom  of  the  inner 
wall,  connect  the  two  chambei'S,  and  are  controlled 
by  plugs  sliding  in  them.  An  outlet,  below  the 
levels  of  the  ports,  connects  the  inner  chamber 
with  a  flue  and  sta«k,  and  means  are  provided 
"  to  yieldingly  .seal  the  outlet." — B.  N. 


Furnace  ;    Electric  ■ 


.  W.  S.  Horry,  Niagara 
Falls,  Assignor  to  Union  t^arbiile  Co.,  New  York. 
U.S.  Pat.  1,1.30,731,  March  !i,  1915.  Date  of 
appl.,  Jan.  21,  1914. 

MOLTIPHASE  current  is  supplied  to  several  sets  of 
electrodes,  disposed  symmetrically,  by  a  number  of 
conductors,  arranged  in  parallel  for  each  phase. 
Kivch  of  the  electrodes  receives  current  of  different 
I)hase  from  that  of  neighbouring  electrodes,  and 
the  conductors  extend  to  the  electrodes  by  different 
routes,  each  interlinkeil  with  others  carrying  current 
of  opposing  phase,  whereby  the  self-induction  of 
the  system  is  minimised  ;  each  set  of  electrodes  is 
connected  in  delta  to  its  own  supply. — B.  N. 

Gases  ;  Process  for  the  synthesis  of -.   [Electrical] 

process  for  proditciny  reactions  in  gases  and 
apparatus  for  practisimj  the  same.  L.  L.  Summers, 
fhicago.  111.  V.H.  Pats,  (a)  1,130,910  and  (b) 
1,130,911,  March  9,  1915.  Date  of  appl.,  Nov, 
25,  1911. 

(A.)  One  or  more  of  the  constituent  gases  is 
strongly  heated,  and  a  relatively  cool  gas  is  then 
injected  under  pressure,  whereby  the  gases  are 
made  to  combine  ;  the  resulting  gases  are  quickly 
removed  from  the  heat  zone,  (b.)  An  arc  Ls 
established,  and  the  more  inert  gas  is  fed  into  the 
arc.  A  second  gas  is  inj»-cted  under  pre.ssure,  thus 
extinguishing  the  ai'c,  which  is  then  immediately 
re-established. — B.  N. 

Ballery-separaior  and  process  of  making  the  same, 
J.  M.  Skinner,  A-ssignor  to  Philadelphia  Storage 
Battery  Co.,  PhiWlelphia,  Pa.  U.S.  Pat. 
1.1.30,(140,  March  2,  1915.  Date  of  appl.,  May 
13,  1914. 

Thk  wood  of  coniferous  trees  is  shaped  into  the 
form  of  separators,  and  boiled  in  water  for  from 
24  to  48  hours  at  atmospheric  pressure. — ^B.  N. 


Ozone  . 


[Electrical]  apparatus  for  generating . 

I.    Knox,    New    York,    Assignor    to    Knox 


Terpezone  Co.  of  Ajnerica.    U.S.  Pat.  1,130,827 
March  9.   1915.    Date  of  appl.,  Dec.   1,   1910. 
Two  concentric  gla-ss  tubes  are  separated   by  an 
annidar  space  closed  at  one  end,  one  of  the  tubes 


being  roughened  on  the  inner  surface  and  forming 
a  dieU'ctric.  \  body  of  mercury  in  tlie  aiuiular 
space  a<'ts  as  the  electrode,  the  melal  entering  the 
indentations  of  the  roughened  part,  and  fmniing  a 
number  of  fine  discharge  points. — B.  N. 

Li(liiiil  ;    [Elvi-tri<'al]  process  of  treating  [se)Hirtitiint 

siis/iciKlcd  mailer  from] .      C.    1'.    Landieth. 

Philadelphia.    Pa.      U.S.   Pat.    1.131.01)7,   Man  h 
9,  1915.    Date  of  appl.,  June  10,  191  I. 

SusPKNDED  matter  is  sep.arated  by  passing  nn 
electric  c\irrent  through  the  liquid  to  i'orm  n  coagu- 
lant. A  part  of  the  deposited  sediment  and 
coagulant,  separated  by  settling,  may  lie  again 
Introduced  into  the  liquid,  subsequent  to  the 
electrical  treatment. — B.  N. 

Manufar.lure  of  soluble,  rhemicullij  pure  silicic  acid. 
Fr.   Pat.   171,078.     Sec  VII. 

Iiiflueni'c  of  cleelricili/  Ujion  jiliiid  yroirlh.     Dorsez 
and  Clements.     See   XVI. 


XII.— FATS;    OILS;    WAXES. 

Cottonseed  ;    Xilnx/eii  and  fat  in  shorl-slaiile . 

C.  A.  Vt^ellsand  F.  II.  Smith.  .1.  Ind.  lOng.  Chem., 
1915,  7,  217. 

Specisien.s  of  eighteen  varieties  of  upland  short- 
staple  cotton,  grown  on  red  clay  soil  which  had 
been  uniforndy  fertilised,  were  groiuid  luider 
uniform  conditions  in  the  same  machine,  and  the 
remaining  lint  was  removed  from  the  seed  by 
hand  :  the  amount  of  lint  not  removed  by  the  gin 
may  vary  from  97  to  121  lb.  per  1000  lb.  of  seed. 
The  moisture  content  of  the  kernels  of  these 
eighteen  varieties  ranged  from  0-42  to  9-75 "(,,  the 
fat  from  35-20  to  4804%.  and  the  nitrogen  from 
516  to  6-22%.  Arranging  the  eighteen  varieties 
in  two  groups  of  nine,  according  to  the  nitrogen 
content  of  the  kernels,  a  ton  of  mixed  cottonseed 
from  one  group  woidd  contain  8-3  lb.  more  nitrogen 
(value  about  8s.  4d.)  and  13  0  lb.  less  oil  (value 
about  2s.  Id.)  than  a  ton  from  the  other  gro\ip, 
leaving  a  balance  of  Gs.  3d.  per  ton  in  favour  of  the 
seed  of  high  nitrogen  content.  The  nine  varieties 
in  the  high  nitrogen  group  (N,  503 — (i-22  ;  average 
5-90%)  were  Schley,  Pevy's  improved.  Cook's 
improved,  Jarman  K.  sunbeam,  Willet's  ideal, 
Cook's  No.  075  Ala.  Exp.  Station,  Wanamaker's 
ext.  big  boll — storm  proof.  King  and  triumph 
hybrid,  and  Kite's  early  proUfic. — A.  S. 

Unsaponifiable  matter  in  greases  [  ;   Determination 

of ].  E.  Twitchell.  J.  Ind.  Eng.  Chem.,  1915, 

7,  217—218. 

Five  grams  of  the  saniple  or,  preferably,  of  the 
fatty  acids  prepared  for  the  "  titer "  test,  is 
saponified  with  alcoholic  potash,  and  the  mixture 
evaporated  nearly  to  dryness,  treated  with  a  small 
quantity  of  alcohol  and  with  water,  and  washed 
into  a  separating  funnel  :  the  volume  of  the  soap 
solution  should  be  150 — 200  c.c.  and  the  ratio 
of  alcohol  to  water  1  :  4.  The  solution  is  shaken 
with  two  successive  50  c.c.  portions  of  ether,  and 
the  united  ether  extracts  are  washed  once  with 
water,  once  with  dilute  hydrochloric  acid,  then 
again  with  water,  transferred  to  a  weighed  dish, 
evaporated,  and  the  residue  dried  at  110"  C.  and 
weighed.  It  is  then  dissolved  in  neutral  alcohol  and 
titrated  with  standard  alkali  ;  the  quantity  of 
fatty  acids  (derived  from  a  small  quantity  of 
soap  dissolved  by  the  ether)  thus  found,  calculated 
as  oleic  acid,  is  deducted  from  the  weight  of  the 
original  residue. — A.  S. 
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Emulsions  ;    Ei^perimenls  on .     Adsorption  of 

soap  in  the  hemene-imiier  interface.   T.  B.  Briggs. 
J.  Phys.  Chem..  1915,  19,  210—231. 

The  amount  of  sodium  oleate  removed  from 
aqueous  solution  ))y  emulsifying  witli  benzene 
depends  upon  the  specific  surface  of  tlie  benzene 
phase  and  the  concentration  of  the  soap  solution  ; 
it  increases  rapidly  at  first  with  small  increases  of 
concentration,  but  subsequently  is  practically 
unaffected  by  large  increases.  The  emulsifleation 
depends  upon  the  formation  of  a  viscous  semi-solid 
film  of  soap  aliout  the  benzene  globules  :  the 
condensation  of  solute  in  the  liquid  interface  is 
regarded  as  a  special  case  of  adsorption.  Dis- 
crepant results  were  obtained  with  hand-shalien 
emulsions  owing  to  the  varying  size  of  the  benzene 
globules.  Such  emulsions  were  "  homogenised  " 
by  impinging  uijon  a  baffle  wall  from  an  orifice 
of  0-5  mm.  diam.  at  about  1  at.  pressure  :  after  eight 
or  ten  treatments  most  of  the  globules  were 
reduced  to  less  than  .5/t  diam.  The  adsorption 
was  then  much  more  pronounced,  and  the  stability 
of  the  emulsion  was  greatly  enhanced.  With  a 
"  homogenised  "  solution  having  a  final  equilibrium 
concentration  of  6-36  grnis.  of  sodium  oleate  per 
litre,  the  observed  amount  of  oleate  adsorbed  by  a 
litre  of  benzene  was  0-44  grm.,  the  amount  calcu- 
lated from  Freundlich's  adsorption  equation  being 
0-42  grm.— J.  R. 

Patents. 

Oil  or  grease  from  animal  or  other  matter  ;    Ex-trac- 
tion of .      D.  Adamson,   Hyde.      Eng.   Pat. 

.5709,  March  0,  1914. 

The  material  (fish  refuse)  is  extracted  in  a  rotating 
vessel  by  means  of  a  volatile  solvent,  which  is 
admitted  through  a  passage  in  the  trunnions, 
whilst  the  extract  is  drawn  off  through  a  grid 
covered  with  filtering  material.  Steam  may  be 
supplied  to  a  coil  within  the  vessel  through  another 
passage  in  the  trunnions. — C.  A.  M. 

Oils  ;    Mixing  device  for  use  in  the  hydrogenation 

of and  in   similar  processes.      G.   Calvert, 

London.    Eng.  Pat.  5967,  March  9,  1914. 

The  mixture  of  oil  and  catalyst  is  treated  with 
hydrogen  in  a  closed  vessel  containing  a  rotating 
comb -shaped  agitator  surrounded  by  a  stationary- 
gauze  screen,  which  finely  subdivides  the  oil,  whilst 
a  centrifugal  propeller  at  the  base  flings  the  mixture 
upwards  to  be  beaten  and  subdivided  again. 
Hydrogenation  is  accelerated  by  the  impact  of 
the  oil  against  the  screen. — C.  A.  M. 


Fatty  matter  ;   Hi/droyeni»ing  - 


.  F.  W.  de  Jahn, 
New  York.  U.S.  Pat.  1,131,339,  March  9,  1915. 
Date  of  appl.,  AprU   1,   1913. 

The  finely-divided  fat  is  agitated  with  hydrogen 
in  one  vessel  and  then  passed  tlirough  a  second 
vessel  containing  the  catalyst.  Air  is  withdrawn 
from  both  vessels,  and  the  circulation  of  the  fat 
continued  untU  hydrogenation  is  complete. 

— C.  A.  M. 

Fats  ;   Apparatus  for  the  catalytic  hydrogenation  of 
.  R.  P.  Pictet.  Fr.  Pat.  472,080,  July  24, 1913. 

The  oil,  with  or  without  the  addition  of  a  catalyst, 
is  made  to  pass  by  gravitation  through  a  series  of 
communicating  tubes  the  walls  ot  which  are 
composed  of  a  catalytic  metal.  The  inner  surface 
of  the  walls  of  the  tubes  is  submitted  to  a  pre- 
liminary treatment  to  increase  the  catalytic 
activity  of  the  metal.  Hydrogen  in  suitable 
proportion  is  introduced  into  the  tubes,  and  the 
oil  is  subdivided  by  rotating  devices,  which 
constantly  brush  against  the  imier  walls, — C,  A,  M, 


Oils  ;  Process  of  refining  animal  and  vegctaile . 

C.  BaskervUle,  New  York.    U.S.  Pat.  1,130,698, 
March  9,  1915.    Date  of  appl.,  March  13,  1914. 

The  oil,  e.g.,  cottonseed  oil,  is  neutralised  with 
Ccaustic  alkali,  with  or  without  the  addition  of  a 
saline  electrolyte,  the  alkali  soap  dehydrated  by 
heating  with  an  anhydrous  salt  (''.(/..  sodium 
carbonate),  and  the  coagulum  separated. — C.  A.  ISl. 

[Fullers'']  earth-treating  process.  M.  J.  Welsh, 
Assignor  to  The  Atlantic  Refining  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,132,054.  March  16, 
1915.   Date  of  appl.,  June  7,  1913. 

Fullers'  earth  which  has  been  used  to  treat  oily 
liquids,  is  revivified  by  treating  it  with  a  suitable 
solvent,  or  calcining  it,  and  then  treating  it  with 
acid,  which  removes  the  ingredients  "  tending  to 
produce  fusion." — A.  B.  S. 

Detergents  ;    Preparation  of  stable  oxygenated . 

H.  Siebold.    tier.  Pat.  279,306,  April  23,  1913. 

A  perphosphate  is  mixed  with  soap  or  other 
detergent  material.  The  products  are  more  stal)le 
than  perborate  preparations. — A.  S. 

Washing  and  bleaching  of  wool,  and  recovery  of 
grease  and  potassium  salts.  Fr.  I'at.  471.654. 
See  V. 
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Granular   substances    [pigments,    etc.]  ;     Valuation 

of by  counting  the  particles.     C.  Kiilin.     Z. 

angew.  Chem.,  1915,  28,  126—128. 

From  01  to  0-5  grm.  of  the  powder  is  shaken  for 
15  mins.  with  a  suitalsle  distributing  medium 
(turpentine,  linseed  oil,  glycerol,  water)  in  a  10  c.c. 
brass  cylinder,  and  001  c.c.  of  the  homogeneous 
mixture  is  withdrawn  with  a  micro-pipette,  diluted 
to  1  c.c.  with  the  liquid,  and  again  shaken  for 
15  mins.  One  drop  is  then  placed  on  the  object 
glass  of  a  Zeiss-Thoma  chamber  for  counting  the 
corpuscles  in  blood,  covered  with  the  cover-glass, 
and  the  number  of  particles  counted  (after  1  to  12 
hours)  under  a  magnification  of  550  diam.  Dupli- 
cate results  should  agree  within  4  %.  The  metliod 
affords  a  criterion  of  the  fineness  of  ground  and 
precipitated  products,  such  as  flour,  pigments,  oU- 
paints,  etc.,  and  may  be  used  in  the  examination  of 
explosives.  For  example,  1  grm.  of  heavy  spar 
contained  the  following  number  of  particles  : — 
Once  ground,  4-5  ;  twice  ground,  12  ;  and  thrice 
ground  18-4  milliards.  One  grm.  of  lamp  black 
(sp.  gr.  1-57)  contained  960  milliards  of  particles: 
an  average  particle  thus  weighed  1-04  x  10~i2  grm., 
had  a  diam.  of  108/t,  and  contained  26  milliard 
mols.  of  carbon. — C.  A.  M. 

Paints  to  prevent  electrolysis  [of  iron  and  steel]  in 
concrete  .structures.  H.  A.  Gardner.  J.  Franklin 
Inst.,  1915,  179,  313—336. 

As  the  result  of  an  investigation  to  ascertain  the 
best  type  of  paint  for  insulating  iron,  etc.,  when 
embedded  in  concrete  (thereby  inhibiting  the 
corrosion  caused  by  the  action  of  stray  ciu'rents  of 
electricity),  it  was  concluded  that  the  vehicle  of 
the  paint  should  contain  boiled  or  bodied  oils  or 
products  which  dry — by  polymerisation  rather 
than  oxidation — to  a  fairly  saturated  fihn  having 
a  didl  rather  than  a  glossy  surface  ;  that  the  solid 
portion  of  the  paint  should  contain  a  percentage 
of  pigments  which  are  inert,  electrically  non- 
conducting, and  coar§e  (so  as  to  produce  a  film 
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having  a  roiit;l»  surface),  ami  also  pit;meiits  of  the 
l>asic  or  chroiimtc  tyju-  ;  and  that,  if  possilili",  sand 
shovild  he  applied  to  the  painted  surfaee  wliilst  it 
is  still  taeky,  to  iin|>i-ove  the  a<lhcsion  of  the 
rement  or  couerete. — W.  E.  F,  P. 


Linseed  oil  Irealed  irilli  cobalt,  trad,  and  ni<i»;i(tnese 

ettroateamlea  ;  Dryinij  jiro/xTlics  of ■.     Ij.   E. 

Wise  and  R.  A.  Uinuan.    .1.   Ind.  Eng.  Ohem., 
l!)l.->,  7,  202—20.-). 

An  acjxieous  solution  of  the  potassiiun  soap  of 
I 'hine.se  wood  oil  was  treateil  with  solutions  of 
leail  acetate,  nianganous  chloride,  and  cohaltous 
chloride  i-espectively,  and  the  precipitateil  .'<oaps 
were  filtcreu  otT,  wa-shed  with  water,  and  dried 
in  vacuo  over  fused  calcium  chloride  :  the  lead  soap 
contained  28%  Ph,  the  manganese  soap  10%  Mn, 
and  the  cohalt  soap  9"u  Co.  The  elTect  of  equiva- 
lent quantities  of  these  soaps  on  the  drying  of 
linsifd  oil  under  identical  conditions  was  studied, 
<-omparative  tests  with  litharge  being  made  at  the 
same  time.  The  oil  iontaining  the  manganese 
soap  dried  most  rapidly  and  showed  the  lowest 
maximum  gain  in  weight.  The  lead  soap  gave 
results  very  similar  to  those  obtained  with  litharge, 
except  that  there  was  a  somewhat  greater  gain  in 
weight  during  the  fii-st  stage  of  the  drying.  The 
elTect  of  the  cobalt  soap  was  similar  to  that  of  the 
lead  soaj),  but  the  fdm  lost  weight  more  rapidly 
after  the  maximum  gain  in  weight  li.ad  been 
attained. — A.  S. 


Floor  pnlixhcs  ;  Examination  of .    A.  A.  Besson 

an.l  H.  .lungkunz.    Chem.-Zeit.,  1911,  38,  lUl— 
1142;   ina— 117,5;  1182—1185. 

Floor  polishes  usually  consist  of  a  mixture 
of  wax  and  turpentine  or  turpentine  sub- 
stitutes (petroleum  products)  ;  some  contain 
benzine.  The  solvent  is  separated  by  steam  di.s- 
tillution,  and  the  residue  submitted  to  the  ordinary 
methods  of  wax  analysis  in  order  to  ascertain  its 
composition.  The  oily  portion  of  the  distillate  is 
separated  from  the  water,  and  its  specific  gravity, 
refraction,  iodine  value,  l)oiling  point,  ignition 
point,  and  flash  point  are  determined.  VVhilst 
tm'pentine  ignites  at  31-7' — 35-2'' C,  petroleum 
products  used  as  turpentine  substitutes  ignite  at 
24-2'' — 28-7°  C,  and  naphtlui  and  benzine  burn  at 
ordinary  temperatures.  Many  of  the  turpentine 
substitutes  have  an  iodine  value  of  less  than  1(5. 
The  polvmerisation  test  described  by  Eibner  and 
Hue  (this  .7.,  1910,  890)  is  useful  for  the  determin- 
ation of  the  amount  of  turpentine  sulistitutes 
present,  but  .Sangajol  behaves  like  turpentine  with 
the  test.  The  refractometer  value  of  turpentine 
is  09 — 72,  of  Sangajol,  81,  and  of  other  sulistitutes, 
less  than  39.  In  the  ca,se  of  mixtures  such  as  the 
above,  fractional  distillation  must  be  carried  out 
under  definite  conditions  to  obtain  any  useful  data  ; 
the  point  at  which  the  product  commences  to  boil 
alTordssome  indication  of  the  nature  of  the  solvent. 
In  the  case  of  turpentine  this  point  is  15t}°  C.  ; 
for  Sangajol  it  is  95" — 104 'C,  and  for  other 
.substitutes  133^— 145    0.— W.  P.  S. 


Patents. 

Anti-corrosive     composition.      G.     Carter,     Leeds. 
Eng.  Pat.  22,533,  Nov.  14,  1914. 

A  PREP.\nATiON  for  preventing  the  rusting  of 
ma<'hinery,  etc.,  is  obtained  by  dissolving  rosin 
(100  oz.)  in  hot  petroleiun  spirit  (100  oz.),  adding  a 
liquid  drier  (5  oz.)  and  "  solid  spirit-soluble  red  " 
(i  to  i  drm.),  and,  when  cold,  straining  the  liquid. 

— C\  A.  .M. 


nVji7<'  piipneiH  ;  Melhinl  of  nuikimj  a  ■ 


•  H.  W. 
Ke.ssler.  Assignor  to  The  Kessler  Co.,  Cleveland, 
Ohio.  U..S.  Pat.  1,131,144,  .Mar.  9,  1915.  Date 
of  appl.,  Dec.  22,   1909. 

A  coMUiisTiHi.u  mixture  of  powdered  metallic  lead, 
air.  and  a  g;vsenus  hydiMcarbon  fuel  is  ignited  and 
introduced  info  an  atmosphere  of  carbon  dioxide, 
with  or  without  admixed  steam,  and  the  resulting 
carbonate  is  separated  from  the  gases. — C.  A.  M. 

Turpeiitiiic-disiUlinii  apparatus.  H.  E.  Bry.ant, 
Assignor  to  .\nii'rican  Patent  .Manufacturing  Co., 
.Jacksonville,  Fla.  U.S.  Pat.  1.130,743,  Mar.  9, 
1915.      Date  of  appl.,  Sept.  5,  1911. 

The  products  of  tlu'  distillation  are  collected  in  a 
separating  chamber  surrounded  by  a  cooling  tank 
and  the  turpentine  is  drawn  olT  into  a  receiver, 
also  within  the  cooling  tank,  meaiLs  being  provided 
for  watching  the  di.stillation  and  taking  samples 
of  the  distillate.— C.  A.  M. 

Vaniislus  and  other  like  materials  and  process  for 
prodiuinr/same.  A.  B.  and  F.  P.  Walker,  Assignoi'S 
to  W.  R.  Wood,  Cincinnati,  Ohio.  U.S.  Pat. 
1,131,.578,  Mar.  9,  1915.  Date  of  appl.,  Oct.  31, 
1910. 

A  V.\RNISH  free  from  organic  resias  or  gums,  is 
composed  of  a  solution  of  aluminium  soap  and  an 
oxide  of  an  alkaline  earth  :uetal  diluted  with  a 
suitable  "  carrier." — C.  A.  M. 


Furfural  ;  Use  of  ■ 


■  in  the  manufacture  of  I'urnish 


resins.  G.Meunier.   Fr.  Pat.  472,384,  Aug.  2, 1913. 

Resinous  products,  suitable  for  varnish  making, 
are  obtained  by  heating  furfural  alone. or  in  admix- 
ture with  ketones  or  aldehydes,  in  the  presence  of 
an  inorganic  or  organic  base,  either  at  atmospheric 
or  increased  pressure.  For  example,  aniline 
heated  with  an  equal  volume  of  furfural  in  ji  closed 
vessel  for  48  houre  at  70"  to  80°  C.  yields  a  black 
resinous  compound  soluble  in  benzene.  A  yellow 
resin  may  be  obtained  by  heating  a  mixture  of 
furfural  and  acetone  with  an  aqueous  solution  of 
sodium    hvdroxide    beneath    a    reflux    condenser. 

— C.  A.  -M. 


Resin    oil;     Process   of  manufacturini/   pure . 

-M.    Melamid.    Freiburg,    Ciermanv.     U.S.    Pat. 

1.131,939,     March     Iti,     1915.      Date    of    .appl., 

June  10,   1913. 
See  Eng.  Pat.  9852  of  1912  ;  this  J.,  1913,  820. 

Production  of  tar  oils  which  may  be  used  as  paint 
oijs  and  with  increased  antiseptic  and  fnnnicidal 
properties.     Fr.  Pat^  471,(i71.     See  III. 

Cleaning  and  disinfertinq  liquids.     [Piiint  remover. 
Fr.  Pat.  471,747.     See  XIXb. 
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F.  Frank. 


RvMier  and  latex  ;    The  proteins  in  — 

Rubber  Industry,  London,  1914,  141 — 148. 
The  following  process  for  the  estunation  of  the 
total  insoluble  proteins  in  rubber  has  given  uniform 
results  in  the  hands  of  dilTerent  workers  :— 1  to 
2  grnis.  of  raw  rubber  is  heated  in  a  test-tube, 
30  mm.  diam.,  with  30  c.c.  of  boiling  cymene, 
limonenc,  or  dipentene  until  a  thin,  homogeneous 
solution  is  formed.  The  tube  is  then  run  in  a 
centrifugal  machine  at  2500 — 3000  revs,  per 
minute,  for  1  to  IJ  hours,  the  clear  solution  is 
poured  off,  and  the  residue  is  boiled  with  xylene 
and  again  separated  by  centrifuging.     The  process 

£  2 


436 


Cl.  XIV.— INDIA-RUBBER:   GUTTA-PERCHA. 


[April  30, 1915. 


is  repeated  with  benzene,  and  again  with  ether, 
after  which  the  residue  is  dried  and  weighed.  The 
separation  is  not  quite  quantitative,  but  the  pro- 
portion lost  is  constant.  The  protein  is  not  decom- 
posed by  the  process  of  separation.  It  gives  the 
biuret,  xanthoproteic,  lead  sulphide,  and  Jlillon's 
reactions.  Liebermann's  reaction  is  uncertain, 
but  the  pi'oduct  gives  all  precipitation  reactions 
characteristic  of  albumins.  For  the  products  of 
hydrolysLs,  see  this  J.,  1915,  187.  From  a  technical 
point  of  view  it  appears  desirable  so  to  manage  the 
coagulation  of  the  latex  that  the  albumins  remain- 
ing with  the  rubber  may  be  present  in  a  form  which 
is  not  liable  to  disintegration.  (See  Eng.  Pat. 
22,2.55  of  1912  ;  this  J.,  1913,  298.)— E.  W.  U 


Rubber  latfx  ;    Chemical  coagulation  of .     F. 

Kaye.     Rubber  Industrv,  London,  1914,  137 — 
143.     (See  also  this  J.,  1913,  760.) 

The  amount  of  phosphorus  present  in  samples  of 
Hevea  rubber  prepared  by  different  processes  varies 
consideralily  ;  in  Fine  Hard  Pjira  froni  various 
sources  tlie  amount  is  fairly  constant.  For 
example,  the  amount  of  phosphorus  (as  P2O5)  in  a 
sample  of  Pale  Plantation  Crepe  was  0035  ;  in 
Best  Smoked  Sheet  (unwashed),  0092  ;  in  "  BjTne 
Process  "  Rubber  (unwashed),  0-162  ;  in  four 
samples  of  Fine  Hard  Para.  00520,  0-0805,  00624 
.and  00620%  respectively,  calculated  on  the 
rubber.  Study  of  the  quality  and  nature  of  the 
phosphorus  in  the  latex  would  probably  help  to 
elucidate  the  chemical  character  of  the  changes 
taking  place  in  the  protein  components  during 
coagulation  under  the  influence  of  enzymes,  dilu- 
tion with  water,  and  acid-  or  alkali-hvdrolvsis. 

— E.  W.  L. 

Rubber  :    A  study  of  smjve  recent  methods  for  the 

ilcterminaiion    of  total   sulphur   in .     J.    B. 

Tuttle  and  A.  Isaacs.     U.S.  Bureau  of  Standards. 
.T.  Franklin  Inst.,  1915.  179,  353—354. 

The  direct  solution  methods  of  Spence  and  Young 
(this  J.,  1912,  651),  and  Deussen  (this  J.,  1913,  951), 
involving  the  use  of  concentrated  nitric  acid,  were 
found  to  give  low  results  ;  and  the  direct  fusion 
methods  of  Alexander,  The  Joint  Rubber  Insula- 
tion Committee  (this  J.,  1914,  150),  and  Kaye  and 
Sharp,  and  the  solution  and  fusion  method  of 
Frank  and  ilarckwald,  were  rehable  only  with 
rubber  having  a  low  content  of  free  sulphur.  The 
most  satisfactorv  results  were  obtained  by  the 
method  of  Waters  and  Tuttle  (this  J.,  1911,  1268). 
It  is  suggested  that  separate  determinations  be 
made  of  the  free  sulphur  and  that  remaining  aft«r 
extraction,  and  the  sum  of  these  reported  as  the 
total  sulphur.— W.  E.  F.  P. 

• 
Crystalline    compotmd    of   isoprene    zoith    sulphur 
dioxide.     De  Bruin.     See  XX. 

Patents. 

Vulcanised    india-rubber    goods ;    Manufacture    of 

.    W.  E.  Muntz,  London.    Eng.  Pat.  4955, 

Feb.  25,   1914. 

The  fabric  in  vulcanised  rubber  goods  is  preserved 
from  attack  by  sulphurous  and  sulphuric  acids 
formed  by  oxidation  of  free  sulphur,  by  (1)  adding 
to  the  mixing,  or  impregnating  the  fabric  mth, 
additive  compounds  of  ammonia  with  certain  salts, 
e.g.,  zinc  sulphate  (ZnSOj,oNH3)  or  magnesium 
sulphate  (MgSO„5NH3)  ;  or  forming  such  com- 
pounds in  situ  by  first  adding  the  salts  to  the 
mixing  or  fabric,  and  then  treating  the  goods, 
before,  during,  or  after  vulcanisation,  with  am- 
monia ;  (2)  adding  to  the  mixing,  or  impregnating 
the  fabric  \\-ith.  acetic  acid  or  other  organic  acids, 
subsequently  treating  the  goods  with  liquid  or 
gaseous  ammonia  or  other  alkaU  ;  (3)  applying  to 


the  goods,  either  together  or  successively,  ammonia 
and  carbon  dioxide,  in  the  proportion  of  2  vols, 
to  1  vol.,  preferably  under  pressure  in  a  closed 
vessel.— E.  W.  L. 

Rubber  goods  ;  Process  of  and  apparatus  for  rulcati- 

ising .     1'.   M.    Matthew,   Edinburgh.     Eng. 

Pat.  5464,  March  3,  1914. 

Rubber  sheeting,  inserting,  belting,  etc.,  is  vul- 
canised by  leading  it  continuously  in  a  sinuous 
path  around  and  between  the  siu-faces  of  heated 
rotatmg  cylinders.  To  obtain  a  highly  polished 
surface  the  members  of  one  or  more  pairs  of 
cylinders  may  be  caused  to  rotate  at  ditl'erent 
speeds.  A  pattern  may  be  applied  to  the  rubber 
by  using  engraved  rollers. — E.  W.  L. 

Rubber    and    ruhber-like    sid>siances ;    Process    for 
accelerating    the    vulcanisation    of    natural    and 

artificial .    S.  .1.  Peachey,  Stockport.    Eng. 

Pat.  7370,  March  24,  1914. 
ViLCAXiSATiox  is  accelerated  by  adding  to  the 
mixing,  before  vulcanisation,  a  compound  resulting 
from  the  interaction  of  an  aromatic  amine  with  an 
aliphatic  or  aromatic  aldehyde,  or  of  an  aromatic 
aldehyde  \vith  ammonia.  For  example  a  mixing 
consisting  of  Hevea  rubber,  100  parts,  sulphur,  10 
parts,  and  formaldehyde-aniline  (or  benzylidene- 
anUine)  1  part  by  weight,  can  be  vulcanise<l  in  40 
minutes  at  140°  C.  Hydrobenzamide  is  also  men- 
tioned as  a  suitable  accelerator. — E.  W.  L. 

Rubber    and    rubber-like    substances ;    Process    for 
accelerating    the    imlcanisation    of    statural    and 

artificial .     S.  J.  Peachey,  Stockport.    Eng. 

Pat.  10,833,  May  2.  1914.   Addition  to  Eng.  Pat. 
4263,  Feb.  19,  1914  (this  J.,  1915,  368). 

Vulcanisation  may  be  accelerated  by  adding  to 
the  mixing  ;)-nitrosodiphenylamine,  or  a  reduction 
product  of  the  nitroso-compounds  named  in  the 
prior  specification,  e.g.,  dimethyl-p-phenylenedi- 
amine. — E.  W.  L. 

Rubber  ;  Process  for  accelerating  the  vulcanisation 

of  natural  or  synthetic .    Farbenfabr.  vorm. 

F.  Bayer  imd  Co.   Ger.  Pat.  280,198,  Jan.  1 ,  1914. 

Bases  or  basic  ammonia  derivatives  having  a  dis- 
sociation constant  greater  than  about  1  x  10~8,  are 
added  to  the  mixture  before  vulcanisation.  Suit- 
able substances  are  p-phenylenediamine,  aldehyde- 
ammonia,  benzylamine,  naphthylenediamine,  am- 
monium borate,  and  sodium-amide.  The  process 
is  applicable  to  the  product  obtained  by  Kondakow 
by  polymerisation  of  ;57-dimethylbutadiene. — A.  S. 

Caoutchouc-liJce  suhstatices  ;  Process  for  improving 

synthetic .  Badische  Anilin  imd  Soda  Fabrik. 

Ger.  Pat.  279,780,  Jan.  10,  1914. 

Synthetic  caoutchouc-hke  substances  which  are 
entirely  or  pai'tly  insoluble  or  sparingly  soluble  in 
benzene,  are  treated  with  organic  acids  or  acid 
derivatives,  with  the  exception  of  acids  or  deriva- 
tives in  which  the  carboxy  group  is  attached 
directly  to  a  ring.  The  process  is  applicable,  for 
example,  to  the  products  obtained  from  butadienes 
liy  polj-uierisation  with  alkali  metals  in  presence  of 
carbon  dioxide  or  by  autopolymerisation,  or  to  those 
obtained  by  heating  synthetic  caoutchouc-like 
substances  at  ordinary  or  diminished  pressiu'e 
(see  Eng.   Pat.   975  of  1913  ;   this  J.,    1914,   93). 

— A.  S. 

Indiarubber  and  ebonite  goods  ;  Process  of  manufac- 
turing   ■  from  old  or  tvaste  vulcanised  rubber. 

H.  Gare,  Wembley.    Eng.  Pat.  10,030,  April  23, 
1914. 

Waste  rubber  is  ground  to  a  paste  with  water  or 
other  inert  hquid  and  moulded,  the  fluid  expressed 
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>•!•  cviiporiiU'il,  anil  tlu-  iniuis  vul<iiuist'<l  or  ve- 
formed  liy  hoatiiiji;.  I'olouriiijf,  lilouchiii(;,  or 
liivixlenin^j  agents,  eU-.,  may  be  added. — V.  A.  M. 


VKlcaninctl  rubber  ;  Prorrnn  for  srparaling  ■ 


-'from 


fabric,  melal  ixirlirlrs,  and  other  foreiijn  substances. 
Proeegs  of  rn/eneratiiKj  vulcanised  rubber.  J. 
Krvdniati.'.  I-Y.  Pats.  (A)  171,918  and  (B) 
171,91)0,  July  22  and  23,  1913. 

(A).  VuLCAXlsiiD  rul)l)<>r  wa.slc  (100  kilos.)  con- 
t.iininjj  fabric  insertion,  metal  partielos,  etc.,  is 
soaked  for  several  lioni-s  at  the  ordinary  tempera- 
tniv  in  200  kilos,  of  the  fraetion  of  b.  pt. 
140" — ^170°  C,  obtjiined  fix)in  eertain  petroleum 
distillates  from  the  Dut<-h  Indies,  in  particular 
that  known  as  "  Sanijajol."  The  rubber  is 
thus  eonvertod  into  a  friable  colloidal  gel,  and  can 
be  readily  separated  fn>m  the  fal)ric,  etc.  The 
fabric  may  tlieti  be  snbjecto<l  to  successive  hot 
extractions  with  the  same  solvent  to  recover  the 
high-grade  rubber  with  which,  in  the  case  of  a  tyre 
cover,  it  is  impregnated,  and  to  cleanse  the  fabric 
for  further  use.  (b).  Vulcanised  rubber  is  heated 
at  1  tO"  C,  in  an  autoclave,  or  in  a  vessel  iittfd  with 
a  i-eflux  condenser,  with  the  fraction  of  b.  pt. 
140°— 170"  C.  from  "  San^'ajol."  The  rubber  and 
most  of  the  orsjanic  constituents  of  the  vulcanised 
rubber,  as  well  as  (he  sulphur,  pa-ss  into  solution, 
and  are  separated  fi-om  the  insoluble  constituents 
by  centrifuginj^.  The  rubber  is  then  precipitated 
by  the  addition  of  ethyl  or  amyl  alcohol  or  acetone, 
and  is  freed  from  the  hydroc;u-bon  solvent  by 
Wiushing  or  digesting  with  the  precipitant  and 
ilrying  in  vacuo. — E.  W.  h. 

Materials      impretjtudcd     loilh     rubber      mixtures; 

Preparation  of .     W.  Golonibek.     Ger.  Pat. 

278,717,  Aug.   15,   1913. 

Thb  emulsion  of  regenerated  rubber,  rubber 
solvent,  and  water,  formed  as  an  intermediate 
l>roduct  in  the  regeneration  of  rubber,  is  used  as 
an  impregnating  agent,  either  alone  or  in  conjunc- 
tion with  raw  rubber. — A.  S. 

Caoutchouc ;     Production    of   vulcanised    si/nlliclic 

.     F.  llofnianu  and  K.  Gottlob,  Elberfeld, 

Germanv,  Assignors  to  .Svnthetic  Patents  Co., 
New  York.  U.S.  Pat.  1,130,903,  March  9,  1915. 
Date  of  appl.,  Oct.  10,  1913. 

Skk  Ger.  I'at.  208,947  of  1913  ;   this  J.,  1914,  365. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

I'linninij  materials  and  cellulose  extract  in  leallicr  ; 

Distinction  and  detection  of .     K.  Laiift'man. 

Ix;derteehn.  Rundschau,  Dec.  24  and  31,  1914. 

.1.  Amer.  Leather  Chem.  .\ssoc.,  1915,  10,  100 — 

105. 
SA.MPLKS  of  leather  made  with  quebracho  and 
chestnut  extracUs,  with  mixtures  of  these  extracts, 
ami  with  mixtures  of  quebracho  extract  with 
mangrove  extract  and  with  sidphite-cellulose 
extract,  were  thied,  gi-ounil,  and  extracted  with 
wat«r.  The  aqueous  infusions  of  leathers  taimed 
with  quebracho  and  with  chestnut  extracts,  when 
t«st<Hl  by  the  usual  methods,  gave  results  similar 
to  those  given  by  the  extracts  themselves,  whilst 
the  infusion  from  leather  tanned  with  a  mixture  of 
lliese  extracts  gave  results  more  nearly  resembUng 
tliose  obtained  with  chestnut  extract,  unless  the 
leather  was  first  partly  tanned  with  chestnut  and 
the  tannage  completed  with  (luebracho.  The 
infusion  from  leather  tanned  with  a  mixture  of 
equal  parts  ^)f  quebracho  and  sulphite-cellulose 
extracts  contained  these  in  nearly  equal  amounts, 


whilst,  that  from  leather  tanned  jiartly  wiUi 
quebracho  and  completed  with  sulpbit<;-cclIulos<; 
extract  more  nearly  resembled  the  latter,  tlie 
reverse  being  the  case  when  the  mixed  tannage 
was  carried  out  in  the  reverse  order.  In  general, 
when  leather  is  tanned  partly  with  one  extraclj 
and  the  taimage  completed  with  another,  the 
aqueous  infusion  more  nearly  resembles  the  latter, 
but  a  part  of  the  tannin  in  all  cases  may  be  so 
firmly  combined  with  the  hide  fibre  that  it  does 
not  appear  in  the  aqueous  infusion.  Ijeathers 
containing  sulphite-cellulose  extract,  in  wliicli  this 
mal^'rial  can  be  detected  immediately  afler  tan- 
nage, may  show  no  reaction  when  tested  after 
three  months. — T.  C 

Tanner;/  effluents;  J'urificalioH  of and  re- 
cover!/ of  hi/'products.  h\  V.  Veitch.  .1.  Amer. 
Ijcather  Chem.  Assoc,   1915,   10,  120—144. 

Tannery  ellluents  should  always  be  subjected  to 
sedimentivtion,  with  or  without  the  aiUlition  of 
alum,  before  filtering.  Lime  mud  sliovdd  be  kept 
separate  from  all  otlier  w;vste  and  the  clear  liquid 
mixed  with  the  rest  of  the  elTluent  after  settling. 
The  liquid  is  allowed  to  settle  until  the  suspendeil 
matter  is  not  more  than  300  parts  per  million,  and 
passed  through  a  trickling  filter  not  less  than  (i  ft. 
deep,  the  rate  of  flow  being  not  more  than  2  million 
gallons  per  acre  per  24  hours.  The  elTluent  from 
the  trickling  filter  is  rarely  satisfactory  and  nuist 
be  further  purified  by  sedimentation,  by  filtering 
through  spent  bark  or  santl,  or  by  treatment  with 
hypochlorite  at  the  rate  of  5  to  10  par£s  of  chlorine 
per  million.  The  approximate  area,  cost,  and 
capacity  of  works  capable  of  treating  1,000,000 
gallons  of  effluent  per  24  houi-s  are  given  in  the 
following  table  : — 


Settling  tanks 

FHUt  presses  for  sludge 
Rotary  dryers 

Sprinkling  filters  (!)  ft.)    . 

Final  settling  Uiuks   . . . . 

Hypochlorite  treatment 


Capacity 

Cost 

Area. 

in  galls. 

(in  dollars) 

3000  sq.  ft. 

150,000  to 

8000  to 

200,000 

l.'i.OOO 

— 

— 

1000 

— 

2300    to 
30OO 

i  acre 

22,000  to 
37,000 

1000  to 

75,000  to 

5000  to 

2000  sq.  ft. 

100,000 

10,000 

400  sq.  ft. 

1000 

The  dry  sludges  obtained  from  tannery  effluents 
vary  considerably  in  composition,  containing 
nitrogen,  0-8  to  S-i)']',,  ;  phosphoric  acid,  0  to  0-8  ; 
volatile  matter,  20  to  85  ;  ash,  14  to  tiO  ; 
lime,  0-5  to  35  ;  fat,  0  to  14  ;  chromium  oxide,  0  to 
1  ;  arsenic,  0  to  7  %.  The  value  of  the  dried  sludge 
is  inc-reased  liy  keei^ing  the  waste  lime  separate 
from  other  wastes.  The  volume  of  effluent  frofu 
tanneries  is  usually  unnecessarily  large,  and  it 
is  generally  possible  to  reduce  it  to  about  100  galls, 
per  day  per  hide  without  detrimental  elTect  on  tli<! 
finished  leather,  with  consequent  cheapening  of 
purification. — T.  0. 

]Vasle     products     of     ayricullurul     interest  — wool 
and   leather  wastes.     Kussell.     See   XVI. 

Patents. 

Tunnini/  of  bulls  or  hides,  and  aii/uiralus  to  be  used 
therefor.  10.  Wilson,  Bootle.  Kng.  Pat.  7702, 
Mar.  27,   1914. 

BuTT.s  or  hides  are  kept  in  constant  motion  diuing 
tannage  and  the  strength  of  the  liquor  is  main- 
tained throughout.  The  apparatus  consists  of  a 
drum  composed  of  an  inner  and  outer  frame,  with 
an  annular  space,  in  which  the  hides  are  suspended 
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from  sticks  forming  a  skeleton  or  open  periphery 
to  the  drum,  which  rotates  in  tanning  liquor  con- 
tained in  a  semi-cylindrical  vat.  An  adjustable 
automatic  feed  supplies  fresh  liquor  to  the  vat. 
which  is  provided  with  an  adjustable  overflow 
orifice.— F.  C.  T. 


Tanning  products  ;  Manufaciure  of  - 


Deutsch- 
Fi'.  Pat. 


Koloniale  Gerb-  und  Farbstoft-Ges. 
471,924,  May  7,  1<J14. 

FoRM.\LDEHYDK  (1  or  2  mols.),  or  a  substance 
capable  of  yielding  it,  is  condensed  in  aqueous 
solution  witli  2  mols.  of  a-  or  /3-naphtholmono- 
sulphonic  acid,  or  heteronuclear  n-  or  /3-naph- 
thylaminemonosulphonic  acid.  Mixtures  or  salts 
of  these  acids  may  be  used.  The  products  may 
be  used  in  conjunction  with  vegetable  tannins. 

— F.  0.  T. 


Sheep-skins  ;  Prcscrralion  of  - 


durinij  luihairiit;/ 


(sweati)iy)  of  fresh  or  dry  pelt,  and  recovcri/  of 
ammonia.  Soc.  M.  et  A.  Gasc.  Fr.  Fat.  471.90(i, 
May  8,  1914. 

The  skins  are  treated  with  very  dilute  sulphurous 
acid  liefore  sweating.  Sulphur  dioxide  is  also 
mixed  with  the  ah-  entering  the  sweating  chamber 
as  soon  as  sufficient  fermentation  has  taken  place  ; 
the  gases  leaving  the  chamber  are  aspirated  through 
a  bath  of  dilute  acid  to  recover  ammonia.  Fresh 
or  dry  pelt  is  washed  in  cold  water  and  then  treated 
with  a  solution  of  sodium  svdphide,  sulphurous 
acid,   or  common  salt. — F.  C.  T. 

i,eidher-board,  und  process  of  producing  the  same. 
A.  L.  C'lapp,  Braintree,  Assignor  to  Hide-Ite 
Leather  Co.,  Boston,  Mass.  U.S.  Pat.  1.131.039, 
March  9,  1915.    Date  of  appl.,  Jan.  11,  1913. 

Leather-board  stock  is  prepared  from  commm- 
uted  dry  clu'ome  leather  scrap  by  beating  it  out  in 
presence  of  tannic  acid,  or  of  ordinary  tanned 
leather  scrap,  or  of  some  other  reagent  capable  of 
converting  the  clii'ome  salts,  and  finally  alum  is 
addeil  to  precipitate  the  soluble  matters  present. 

— E.  W.  L. 

Casein  ;   Manufacture  of  plastic  masses  from 


Soc.  anon.  L'Oyonnaxienne.      ¥v.  Pat.  472,192, 
May  14,   1914. 

Plastic  masses  are  obtained  from  casein  by  the 
addition,  in  varying  proportions,  of  amines,  amides, 
or  theu'  derivatives  {e.(f.,  aniline,  acetanilide).  The 
products  can  be  kneaded,  sheeted,  pressed,  sliced, 
or  drawn  into  tubes  or  rods  in  the  same  manner 
and  with  the  same  plant  as  celluloid. — F.  Sp. 


XVI.-^OILS;  FERTILISERS. 

Ammonia  in  soils;    Determination  of - 


.  R.  S. 
Potter  and  E.  8.  Snyder.  J.  Ind.  Eng.  Chem., 
1915,  7.221—226. 

Existing  methods  for  the  determination  of  am- 
monia in  soils  were  found  to  be  unsatisfactory, 
(iood  results  were  obtained  by  the  application  of 
Folm's  aeration  method  of  determining  ammonia  in 
mine  (Z.  physiol.  Chem.,  1902,  37,  161  ;  see  also 
Kober,  J.  Amer.  Chem.  Soc,  1913,  35,  1594):  25 
grms.  of  soil  is  treated  with  50  c.c.  of  water  and 
a  few  drops  of  a  heavy  oU  to  prevent  foaming, 
in  a  500  c.c.  Kjeldahl  flask  connected  with  a 
16  oz.  absorption  bottle  which,  in  turn,  is  con- 
nected with  a  pump.  A  current  of  air  is  drawn 
through  the  apparatus,  the  inlet  tube  reacliing  to 
within  i  in.  of  the  bottom  of  the  flask.  About  2 
grms.  of  sodium  carbonate  is  added  to  the  mixture 


in  the  flask,  and  the  liberated  ammonia  is  absorbed 
in  water  to  which  10  c.c.  of  iV/10  sidphuric  acid 
is  added  ;  in  the  subsequent  titration  alizarin  red 
is  used  as  indicator.  Using  an  air  current  of  250 
litres  per  hour  no  appreciable  quantity  of  ammonia 
is  carried  over  after  15  hours.  The  results  are 
concordant,  and  if  an  ammoniiun  salt  be  added  to 
the  soil,  the  whole  of  its  ammonia  is  i-ecovered  in 
the  svdjsequent  determination.  Methods  based  on 
extraction  of  the  soil  with  hydrochloric  acid  give 
higher,  and  direct  distillation  with  magnesia  gives 
lower  results  than  the  aeration  method. — A.  S. 


Soil   carbonates  :     Determination    of  - 


W.   H. 


Maclntire  and  L.  G.  Willis.    J.  Ind.  Eng.  Chem., 
1915,  7,  227-228. 

The  method  described  by  the  authors  (tliis  J., 
1915,  93)  for  the  decomposition  of  soil  carbonates  by 
phosphoric  acid  (1:  15),  did  not  give  satisfactory 
results  with  a  soil  containing  5-2%  carbonates 
calcidated  as  CaCOj  ami  in  which  magnesium 
carbonate  was  probably  present.  They  recommend, 
therefore,  that  hydrochloric  acid  (I  :  10)  be  used 
instead  oJE  phosphoric  acid  for  miscellaneous  work  ; 
this  has  no  appreciable  action  on  soil  organic 
matter  at  the  ordinary  temperature.  The  carbon 
dioxide  is  absorbed  in  a  4%  solution  of  caustic  soda 
in  a  t(iwer  packetl  «ith  beads,  and  determined  by 
the  double  titration  method  of  Amos  (J.  Agric. 
Sci.,  1907,  1,  322),  i.e.,  by  using  first  phenol- 
phthalein   and   then   methyl  orange  as  indicator. 

— A.  S. 


Soil  bacteria  ;  Influenfc  of  protozoa  upon  - 


.     T. 
Goodey.    Roy.  Soc.  Proc,  1915,  B'88,  437—456. 

ExPERlsiENTS  were  made  with  three  soils  from 
Rothainsted  :  A  had  been  stored  since  1846  and 
contained  no  protozoa  ;  B  dated  from  1870  and 
contained  amoebse  and  flagellates,  but  no  ciliates  ; 
C  was  a  fresh  field  soil  (Hoosfleld).  After  moisten- 
ing with  water,  the  bacterial  content  of  B  became 
much  greater  than  that  of  A.  When  A  was 
inocvdated  with  soil  bacteria,  their  number 
increased  enormously  up  to  .S2  days,  but  then 
rapidly  declined  to,  and  remained  lower  than,  the 
number  present  in  untreated  soil  over  3(56  days. 
The  presence  of  protozoa  did  not  influence  the 
bacterial  content.  In  presence  of  vorticeUi  the 
number  of  organisms  began  to  diminish  after  (>3 
days,  and  then  kept  at  about  the  same  level  as  in 
the  untreated  soil  ;  the  number  in  A  alone  showed 
marked  diminution  after  181  days.  When  soil  A 
was  inocvilated  with  cultures  of  amoebee  and  of 
flagellates,  both  obtained  from  soil  B,  the  bacterial 
content  was  well  above  that  of  untreated  soil,  and 
this  remained  true  even  when  amoebae  were 
present  in  very  large  numbers  and  under  con- 
ditions favourable  to  their  active  growth.  The 
number  of  organisms  in  soU  A  was  greater,  up  to 
232  days,  than  that  in  A  treated  with  10%  of  B, 
but  thereafter  they  were  approximately  equal,  ami 
after  519  days  the  treated  soil  contained  the  most. 
A  comparison  of  the  organisms  in  C  alone,  in  C 
treated  with  toluene,  in  C  treated  with  toluene 
and  then  inoculated  with  protozoa,  showed  that 
the  number  was  lowest  of  all  in  the  first  case,  and 
much  lower  in  the  second  case  than  in  the  third. 
After  487  days  the  inoculated  soils  were  tested 
and  the  presence  of  protozoa  estabUshed.  The 
general  conclusion  is  drawn  that  the  hypothesis 
of  Russell  and  Hutchinson  (this  J.,  1909.  1213) 
that  protozoa  act  as  a  factor  limiting  soU  fertility 
by  destroying  nitrifying  and  other  bacteria,  is 
unwarranted  so  far  as  the  forms  of  protozoa 
mentioned  are  concerned,  and  the  results  strengthen 
the  author's  previously  expressed  view  (see  this  J.. 
1912,  243)  that  the  ciliated  protozoa*  exist  in  the 
soil  in  an  encysted,  inactive  condition. — E.  H.  T. 
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Plant  i/rotclh  :   Injliirnce  of  eleclrhUy  upon . 

II.  O.  Dorsoy  ami  K.  O.  (Meinonts.    Klo.-ti-otwhn. 

Zfit.,  1911,  9,  2;U).  Clioin.-Zcit.,  lUir>.  39,  H.'p.,  5. 
(iitKKNiKHsi-:  i'X|)i'iiiiu'nts  oil  llic  olTfct  of  eloc- 
Iririty  ami  ot  dilTtriTil  kimls  ot  Uiinp-radiatioiis 
upon  lailishi's  aiul  lottiue,  sliowoil  that  lii^li- 
fii'<nioiu-y  lunviits  were  tho  most  stiiiuilatiiiK.  ami 
that  diifct  ami  altoniating  currents,  passed  between 
electrodes  sunk  in  the  soil,  were  entirely  without 
olTcct.— E.  U.  T. 

(iruin  plant,  Cicer  ariiiinum  ;  Avid  secretion  of  the 

.     D.   L.   Sahasvahuddhe.     Ajrric.   Reseaivh 

Inst.,  Pusa,  Utll,  Hull.  No.   15.     12  pages. 

(tR.VM  is  the  most  common  of  all  Indinii  pulse 
crops,  covering;  an  area  ot  \'.\  inilliou  acres.  It 
exudes  an  aciil  secretion  throu>;h  hairs  jiresent  on 
every  part,  and  this  is  washed  otT  with  a  wet  cloth 
and  used  medicinally.  The  secretion  contains 
malic  and  oxalic  acids  in  the  pitiportion  of  li)  :  1. 
The  acidity  rises  considerahly  at  the  ilowerinn 
period,  attains  a  maximum  when  the  pods  are 
fully  developed,  and  then  rapidly  decreases  as 
they  become  ripe.  Pi-uninn  has  no  ettect  on  the 
relative  pinportions  ot  the  two  acids,  hut  it 
increjuses  their'  total  amount.  Tlie  secretion  is  ii 
continuous  process,  and  the  amount  normally  found 
on  the  plant  is  a  week's  yield.  The  maximum 
yield  of  acid  is  obtained  wlien  the  plants  are  washed 
every  six  days.  An  acre  of  j^ram  produces  nearly 
»i  lb.  of  malic  acid,  of  which  the  cost  of  collection 
is  14  rupees  (18s.  8d.).— E.  H.  T. 

W'iihIi'  producU  of  iiijrUiiUurul  iitlinul — wool  and 
Irnthir  iriisteii.  E.  J.  Russell.  J.  Board  Agric, 
1!)1.}.  21,  1087—1092. 

.MlUDi.i;-c!ii.\UK  shoddies,  containinp  5 — 10%  N, 
have  long  been  used  for  fruit  and  hop  farming, 
especially  on  the  lighter  soils.  Kxperimenfs  at; 
Uoth.amsted  have  shown  that  they  are  also  good 
for  ordinary  farm  crops,  ami  on  heavy  .soils.  The 
main  elTect  is  produced  in  the  first  year,  but  the 
residual  value  persists  for  anotlnu-  year  or  two. 
•Shoddy  is  one  of  the  cheapest  nitiX)genous  manures 
on  the  market ;  it  sells  at  4s. — 5s.  per  unit  of 
nitrogen  at  the  Yorkshire  mills  ;  in  the  south, 
transport  charges  increa.se  the  price  to  7s. — 8s. 
"  Processed  "  shoddies,  which  ha\e  liecn  treated 
with  sulphuric  acid  or  freed  from  oil.  arc  ot  no 
more  value  than  the  untreated  material.  Un- 
treated leather  waste  has  no  manurial  value,  but 
experiments  with  scrap  that  has  been  roasted  or 
ti-eated  with  sulpliuric  acid  have  given  promising 
results.  I'nlanncd  leather  and  scrap  deiived 
from  the  glove-making  indu.stry,  have  been  proved 
to  possess  marked  fertilising  value. — E.  II.  T. 

Patents. 

Superphosphalr  ;  TiUinij  rvactioti  cJiiimher  for . 

II.    W.    Hall,    Ziirich,    Switzerland.     Eng.   Pat. 
22,045,  Nov.   17,  1014. 

TnK  reaction  chamber  consists  of  an  iron  cylinder, 
lined  with  ma.sonry,  prepared  wood,  or  super- 
phosphate, mo\inted  upon  l)earings  so  that  its 
axis  can  be  tilted  from  the  horizontal.  The 
cylinder  has  an  opening  in  the  top  to  admit  the 
mixture  and  to  draw  oft  the  reaction  ga.ses  to  the 
ventilating  flue.  an<l  a  slit  in  the  liottom  through 
which  the  material  ilctached  by  a  cutter  falls  into 
a  conveyor  below.  Under  tlie  slit  and  fixed  to  the 
cylimler  are  runways  for  the  cutting  machine, 
which  are  protected  from  the  falling  superphos- 
phate. The  slit  and  ends  are  suitably  closed  before 
filling  and  the  covers  removed  when  the  ma-ss  has 
set.  The  cylinder  is  then  tilted  back  and  th^ 
revolving  cutter,  worked  by  a  motor,  advances 
down  the  inclined  runway  against  the  superphos- 
pate  by  the  component  of  its  own  weight.     When 


the  whole  is  excavated  the  cutt-cr  runs  out  at  the 
back,  or  the  cylinder  is  tilted  forward  and  the 
machine  travels  out  on  to  a  trolley. — W.  11.  II.  N 

I'hosiihiitf  rompoundn  for  manures  and  fertilisers  ; 

MiniuftHinre  of .    -A.  Dickson,  Dublin.    U.S. 

Pat.  I.i:i2,171,  .March  l(i.  1015.    Date  of  appl., 
Sept.   12,  1014. 

See  Eng.  Pat.  18,999  of  1913  ;  this  J.,  1014,  1067. 
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lied  roots  ;    (lummy  nudath/  of .     U.   .\rnaud. 

Comptes  rend.,   lOI.").  160,  :!50 — ^52. 

SoMK  beetroots  taken  recently  from  silos  in  two 
districts  of  Northern  France  had  liecome  gummy 
as  the  result  of  bacterial  action.  Tlie  flcsli  of 
the  roots  was  somewhat  translucent  owing  to  the 
bacteria  partially  dissolving  the  cells  and  tilling 
the  intercellular  spaces  witlj  a  coloiu'less  viscous 
fluid.  The  afl'ected  roots  first  exhibited  translucent 
spots  on  the  surface  ;  these  afterwards  extended  to 
the  interior,  and  cavities  were  produced  in  the 
parenchyma  adjacent  to  the  bast  fibres.  In  tlie 
worst  cases  the  roots  acquired  a  hard  spongy 
consistence,  but  the  interior  did  not  liecome  brown 
nor  was  there  any  otYensive  odour.  The  liacterium 
responsible  somewhat  resembled  the  D.  Mori  of 
Murier.  and  developed  rapidly  in  beet  juice  at 
38° — 40"  C.  producing  fine  "regular  filaments; 
some  ot  these  stiowed  no  trace  of  segmentation 
even  after  staining  \\ith  magenta,  but  otliers 
gradually  l^ecauie  transformed  into  chains  of 
isolat/ed  elements  varying  in  lengtli  from  1  to  10 
diametei-s.  In  son\e  cases  these  chains  closely 
resembled  tliose  of  Lcuconostoc  7ncseiiteroides,  but 
there  were  always  some  filaments  present,  although 
these  were  rare  in  the  viscous  fluid  which  exuded 
spontaneously  from  the  infected  roots.  The 
infected  roots  had  probably  been  injvued  by  cold, 
for  it  was  found  impossible  to  communicate  the 
malady  to  soimd  roots.  From  the  industrial  point 
ot  view  the  malady  is  oljjectionable  in  that  it 
causes  inversion  of  the  sucrose  and  gives  rise  to  a 
gum  which  is  difficult  to  elmiinatc. — J.  H.  L. 

Suerosc  ;    [nvcrsioii  of .     filudics  in  catalysis. 

Pari  II.     A.   Lamble  and  W.   C.   McC.   Lewis. 
Chem.  Soc.  Trans.,  1015,  107,  233—248. 

Thh  rate  of  inversion  of  sucrose  by  hydrochloric 
acid  of  varying  concentration  at  25°,  35°,  and  45°  C. 
was  measured,  and  tlie  vahies  of  the  temperature- 
coefficients  and  their  change  with  the  concentra- 
tions of  the  catalyst  were  determined.  It  is  shown 
that  there  is  a  slight  fall  in  the  critical  increment 
(the  extra  amount  of  energy  required  to  render 
1  grm.-mol.  "  active  ")  as  the  concentration  ot  the 
catalyst  increases,  when  the  assumption  is  made 
that  the  undissociated  molecule  is  active  as  well  as 
the  ions.  Tliese  conclusions  are  in  agreement  with 
Rice's  modification  of  the  Marcelin  equation,  and 
with  the  theory  that  chemical  reactivity  is  duo 
to   infra-red  radiation. — J.  P.  O. 

SiKjars  ;    Purity   of  the  molasses  adhcriii;/   to   raw 

(lieet) .  A.  ller/.feld.  Z.  Ver.  d<nit.  Zuckerind., 

1015,   65,  1.     Chem.-Zeit.,   1015,  39,  Rep.  43. 

ExPKRIMKNTS  made  on  58  samples  of  raw  beet 
sugai-s  which  had  l)een  stored  tor  some  lime,  indi- 
cated that  the  purity  of  the  adhering  molasses 
varies  irregularly  between  the  extremes  of  (30°  and 
75°.  No  relationship  could  Ije  detected  between  the 
crystal  cont«^nt.  the  rendement  value,  the  dry 
substance,  and  the  calcium  content  of  tlie  sugars. 
The  refining  value  of  a  raw  sugar  appears  to 
depend  largely   upon  its  appearance,   its  purity. 
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Uio  coloxir  of  its  grain,  and  the  nature  of  its  solution 
in  water. — J.  P.  O. 

Sclerose  ;    The  dircrl  (ind  Ihc  invert  pohirigalioii  of 

pure .      H.   .S.    Walker.      Hawaiian   ('hem. 

^Vssoc,  Oct.  22.  1911,   J.  Ind.  Eng.  CJieni.,  19ir>, 
7,  216—217. 

SucuowK  was  prepared  from  a  liigh-grade  sugar  of 
such  a  degree  of  puritv  tlial  It  contained  only  002  '}„ 
HJ).  0004%  ash.  aiid  loss  than  0010",,  reducing 
sugars  (using  Ost's  solution).  The  direct  polarisa- 
tion of  this  sugar  (20  erms.  dissolved  in  100  true 
c.c.  of  solution)  was  <J9-.S0  at  22°  ('.  By  adding 
000  as  temperature  correction  and  002  for  re- 
ducing sugars  and  ash,  the  polarisation  of  2(5  grms. 
of  jiure  sucrose  dissolved  in  100  true  c.c.  of  solution 
is  given  as  99-88  at  20"  C.  By  the  double  polarisa- 
tion (Clerget-llerzfcld)  method  the  percentage  of 
sucrose,  corrected  for  leducing  sugars  and  aslC  was 
10007.  In  a  similar  manner  a  sample  of  pure 
sucrose  from  the  U.S.  Bureau  of  Standards  (IT,0. 
0002%;  ash,  0002%;  invert  sugar,  less  than 
0-003%  ;  theoretical  direct  polarisation,  more  than 
99-99°)  gave  a  direct  polarisation  of  99-90  and  a 
sucrose  content  of  100-09  by  the  Clerget-Herzfeld 
method.  Tliesc  results  indicate  that  to  obtain  a 
reading  of  100%  for  pure  sucrose  with  the  piesent 
sugar  scale,  the  Clerget  factor  should  be  increased 
from  142-()()  to  142-78,  wliilst  to  give  the  same  figure 
as  the  direct  polarisation  irrespective  of  the  scale 
used,  it  should  Ije  increased  to  142-92. — A.  S. 

Starch  ;     Modification    of lyy   gaseous   hydro- 

rhloric  acid.      P.   C.   Frary  and  A.   C.   Dennis. 
J.  Ind.  Eng.  Chem.,   1915,  7,  214—210. 

Laundry  starch  was  powdered  until  70%  passed  a 
100-mesh  screen,  and  the  fine  powder  (12-7%  IIjO 
by  drymg  at  105°  C.)  was  treated  in  a  revolving 
mixer  with  hydrogen  chloride  gas  dried  by  sulphuric 
acid  :  20  grins,  of  starch  was  used  in  each  experi- 
ment, and  the  amount  of  acid  absorbed  was  deter- 
mined by  titrating  a  1  grm.  sample  with  N  /lO 
alkali  in  presence  of  methyl  orange.  The  residts 
indicate  that  the  method  is  suitable  for  obt.aining 
dextrin  of  good  adhesive  power,  but  not  for 
producing  soluble  starch,  because  at  low  tempera- 
tures the  amount  of  acid  required  is  excessive,  and 
at  higher^temperatures  it  is  difficult  to  prevent 
i-apidJtcon version  to  dextrin.  Dextiin  of  good 
adhesive  power  and  colour  was  obtamed  in  5  niins. 
atSO°— 100°  ('.  with  1-42°,',  of  acid,  in  20  mins.  at 
90°  C.  with  1-81%,  in  30  mins.  at  80"  C.  with 
2-06"^,  in  15  mins.  at  50°  or  20  mins.  at  00°  C. 
with  3-88%,  and  in  30  mins.  at  100°  C.  witli  0-33% 
of  at-id. — A.  S. 

Manufaclurc  of  spirit  and  pressed  i/casl  from  rate 
sugar.     Beinke.     See  XVIll. 

Diastase  preparations  from  various  carbohydrates. 
Panzer.     See  XVIII. 

Patents. 

Sugar  solutions  ;    Method  of  clarifying .     Cen- 

irificgal  separator.  E.  W.  Kopke,  Honolulu, 
Hawaii,  Assignor  to  Kopke  Clarifler  Co.,  Ltd. 
U.S.  Pats.  (A)  1,119,174  and  (B)  1.119,175, 
Dec.  1,  1914.    Date  of  appl.,  Sept.  28,  1911. 

(a.)  In  the  continuous  clarification  of  liquids, 
e.g.,  sugar  juices,  by  centrifugal  stratification,  in 
order  that  tlie  crude  liquid  may  enter  the  stratify- 
ing chamber  with  the  proper  angular  velocitj-, 
without  emulsification  and  without  disturbing 
the  established  strata,  it  is  first  introduced  in  the 
form  of  a  thin  ribbon  at  an  acute  angle  upon  a 
previously  introduced  body  of  the  same  liquid 
contained  in  a  smooth,  unobstructed,  annular 
antechamber  of  the  rotating  vessel,  so  that  each 


stratum  of  the  introduced  licpiid  is  accelerated 
by  the  preceding  stratum  in  an  outward  direction. 
The  outermost  layer  of  the  liquid  in  the  aut<i 
chamlter,  having  attained  the  full  velocity  of  the 
apparatus,  is  admitted  as  a  thin,  hollow  cylinder, 
moving  axially,  beneatli  the  sin-face  of  the  liquid 
I  contained  in  the  superposed  stratifying  chamber, 
in  which  separation  of  the  suspended  solid  matters 
takes  place,  and  a  selected  stratum  of  the  separated 
liquid  is  discharged  from  the  stratifying  chamber 
)jy  cylindrical  overflow  at  the  end  opposite  to  that 
at  wliich  the  liquid  was  introduced.  (B).  In  the 
figure,  1  is  the  imperforate,  unobstructed  stratifying 

chamlier  having  a 
relatively  shallow 
radial  depth  indi- 
cated liy  the  dot- 
ted line  ;)-.  J  is 
the  aut<>i-hamber 
having  an  inclined 
outer  wall  /,  and 
a  number  of  aper- 
tures, h,  in  the 
outer  portion  of 
the  partition,  H, 
separat  uig  the  two 
chambers.  The 
crude  liquid  is  in- 
troduced through 
the  pipe,  K,  and 
ascends  tluough 
the  apertui'es,  h, 
being  then  distri- 
buted iiy  the 
baffle  plate,  li,  so 
as  to  enter  the 
chamber,  I,  as  a 
continuous  tubu- 
lar body  of  liquid 
at  a  point  be- 
tween till!  outer 
wall  and  t)ie  le\'el 
indicated  by  Ihc 
line,  .^•.  At  the 
upper  end  of  the 
stratifying  chamber,  the  in-turned  flange,  g, 
is  provided  with  a  channel,  M,  the  outer  wall 
of  which  is  perforated  with  apertures,  into 
wliich  nozzles,  N.  of  variable  length  are  inserted 
to  collect  the  liquid  for  discharge  from  any  desired 
depth    of    the    stratified    body. — J.  P.  B. 

Dcxlrins  :    I'roccss   for    obfainin/i   cri/stallised . 

H.  Pringshcim.   Ger.  Pat.  279,250,  Sept.  23,  1913. 

CuYsr.\LLl8ED  dextrins  are  produced  by  tlie 
action  of  Bacillus  nmecrans  on  starch  and  are 
isolated  by  precipitation  with  fight  petroleum 
spirit.  (Sec  also  this  J.,  1911,  439;  1912,  1001; 
1913,  085.) — A.  S. 


Centrifugal  separators.     U.S.   Pats.    1,119,173   and 
1.119.170.     See  I. 


Process  for  rapidh/  preserving  in  sugar  (crystallising) 
fresh    fruit.     Eng.     Pat.     3867.     See    XIXa. 


XVIII.- FERMENTATION    INDUSTRIES. 

Hops  :     Invesiigatiotis    on .      V.     Aronut.      J. 

Schmidt.    Comptes  rend.  Trav.  Lab.  Carlsberg, 
'     1915,  11,  149—163.    (See  also  this  J.,  1915,  43.) 

Owing  to  the  difficulty  of  preventing  fertUisatiou 
by  foreign  pollen  in  hop  gardens,  even  in  Germany 
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iviid  Austria  wlu-re  the  male  plants  are  eliminated 
ius  far  as  possihlc,  prohably  all  I  he  iildor  c<ini- 
nicroial  varietit-s  uf  hops  aiv  iii-jru  cir  li-ss  mixed 
lype-s.  Investigatiims  on  hops,  for  si-ientilic  or 
industrial  purposes  should  be  ba.sed  on  tlie  study 
of  clones  (a  clone  is  a  k''<>"P  "f  I'lanfs  derived 
originally  from  one  individual  by  cuttings,  all 
shoots  and  seedlings  b.-ing  eliminated).  In  11)11. 
individuals  of  several  foreign  vaiielies  (.Saa/,  hops 
from  Uohemia,  ami  two  American  types  with  very 
)>r<inounceil  odour  reminiscent  of  turpentine)  were 
employed  for  the  propagation  of  clones  in  the 
giU'den  of  the  Cnrlslierg  J^aboratory.  The  clone- 
plants  obt«ined  up  to  the  present  liave  shown  no 
deviation  from  the  original  type.s,  as  regards  either 
an>nia  or  appearance  of  the  liops,  so  that,  the 
aroma  of  hops  does  not  appear  to  be  so  "  volatile  " 
a  chara<'ter  or  so  entirely  due  to  local  conditions 
ius  ha.s  been  generally  believed.  When  the  two 
.American  types  were  crossed  with  Danish  male 
plants,  the  characteristic  aroma  was  transmitted 
to  between  50  and  75%  of  the  olTspring  ;  this  result 
confirms  some  experiments  made  by  E.  !S.  Salnion  at 
the  Wve  Agricultural  College,  Kent  ("Notes  on 
hops,  1012--111U  ").— J.  H.  L. 

Worl  ;  Prcservalion  of .    F.  Schonfeld.    Wocli. 

Brau..    1014,    31,   351.    J.  Inst.  Brewing,  1915, 
21,204. 

To  meet  the  fluctuating  demand  of  an  imcertain 
trade  in  beers  for  quick  consumption,  it  may  be 
econonucal  to  make  large  brews  and  to  preserve 
the  wort  in  a  sterile  condition  for  fermentation  iis 
and  when  required.  .Suitable  storiigc  is  provided 
by  cylindrical  metal  tanks,  after  tlic  pattern  of 
those  used  for  the  cultivation  of  pure  yeast  by  the 
Stockhausen-CoViIitz  method,  holding  1 — 10  hecto- 
litres (22—220  galls.)  of  wort.  These  are  filled 
with  the  hot  wort  and  closed  with  a  cover  having 
a  rubber  washer  and  held  down  by  a  weak  spring  ; 
as  tlu!  wort  cools  the  cover  is  drawn  down  and 
closes  the  tank  gas-tight.  To  prevent  the  collapse 
of  the  tank  under  the  partial  vacuum,  the  bottom, 
which  is  constnictt'd  of  relatively  thin  metal,  is 
made  convex  and  is  drawn  inwards  as  the  contents 
of  the  tank  contra<^'t. — J.  F.  B. 

Worl  and  beer  ;  Free  and  combined  ortjanic  acids  in 

.     W.    Windiscli    and    K.    ten    Doornkaat 

Kfxjiman.  Woch.Brau.,  1!U4,  31,  225 — 228,235  j 
—237,  252—255,  275—282,  2Uo— 29(i,  303—308, 
311—310.  J.  Inst.  Brewing,  1015,  21,  205 — 208. 
TilK  separation  of  the  organic  acids  from  other 
substances  which  affect  indicators,  e.r/.  phosphates, 
pi-oteins,  etc.,  is  etlected  by  continuous  extraction 
for  48  hours  with  ether  in  a  moditied  form  of  the  j 
I'artheil-Rose  apparatus,  before  and  after  aciditi-  I 
cation  of  the  ueer  with  a  mineral  iicid.  The 
ethereal  extracts  arc  titrated  wit  h  barium  hydroxide 
in  presence  of  rosolic  acid  ami  the  volatile  acids 
then  st>parat«d  by  dUtillation  with  steam  under  i 
reduced  pressure.  Worts  contain  considerable 
quantities  of  combined  organic  acids  but  very  little  i 
in  the  free  state  ;  after  fermentation  the  quantities 
of  both  are  large.  The  composition  of  the  wort 
as  regards  inorganic  salts  has  an  important 
influence  on  the  production  of  acids  by  the  yeast ; 
hence  the  ellect  of  the  brewing  water.  A  high 
proportion  of  carbonates  in  the  water  stimulates  the 
yea.st  to  produce  acids ;  a  wort  prepared  with 
such  a  water  showed  an  increase  of  organic  acids, 
from  31  to  0-3%  during  primary  fermentation 
and  a  further  increa.se  to  70%  during  storage  of 
the  beer.  Wort  frcmi  the  same  malt  with  the  same  \ 
water  de-carbonated  by  treatment  with  sulphuric 
acid  contained  an  initial  0%  of  total  organic  acids, 
which  increased  to  80%  during  fermentation  and 
then  fell  to  8-4%  during  storage.  Wort  made 
with  de-carbonated  water,  under  conditions  spe- 
cially favourable  to  proteolysis,  contained  itutially   1 


7-7%,  rising  to  12%  during  fermentation  but 
falling  to  8";,  during  storagi'.  Hence  it  would 
appear  that  tin-  yeiust  tends  to  produce  a  (juaidity 
of  acid  which  ultimately  approximates  to  a 
definite  value  for  a  given  wort.  The  formation 
of  free  orgaiuc  acids  is  subject  to  the  same  con- 
ditions ;  these  alTcct  the  (hivour  both  directly  and 
after  esterilication.  When  brewing  water  rich  in 
carbonates  is  employed  the  free  Drganio  acids, 
like  the  total  organic  acids,  increase  during  storjige  ; 
long  storage  of  such  beers  is  therefore' likely  In 
improve  their  flavour,  ai\d  it  might  be  advisable 
to  rack  them  at  an  earlier  stage  than  beers  nuulc 
with  waters  only  moderately  rich  in  carbonates 
and  sulphates.  As  regards  liictic  acid,  worts 
made  with  waters  rich  in  <\arbonates  cont^iin  least, 
but  after  fermentation  the  beers  may  contain  as 
nmch  or  more  than  those  made  with  de-carbonated 
waters.  In  general  an  increase  iix  the  iu'idity  of 
wort  or  beer  is  best  detected  by  titration  in  presence 
of  litmus,  as  the  results  are  otdy  alTected  l)y  the 
hydrogen  ions  present.  Worts  prepared  with  a 
water  rich  in  carbonates  are  less  acid  to  litmus 
and  less  alkaline  to  methyl  orange  than  those 
made  with  the  same  water  after  de-carbonation 
either  by  boiling  or  neutralisation.  Of  the 
volatile  a<;iils  of  beer,  the  greater  part  is  in  the 
free  state,  whereas  the  greater  part  of  the  non- 
volatile acids  is  combined  with  bases.  Of  the 
total  lactic  acid  about  one-third  is  free. — J.  F.  B. 

Yeasls  ;  Assimilalion  of  nilroycnous  mailers  by  In/i- 

fennenfalioa .     F.   .Schonfeld   and    R.    Klot. 

Wochensch.  Brau.,  1014,  31,  345—340.    .1.  Inst. 
Brewing,  1015,  21,  204—205. 

In  bottom-fermentation  beer  worts,  45 — 65%  of 
the  total  nitrogen  is  assimilable  by  yeast  but  only 
about  one-third  of  this  is  actually  consumed  in 
brewery  fermentations.  In  general,  yeasts  which 
produce  high  attenuations  assimilate  more  nitrogen 
than  low-attenuating  varieties,  but  with  top- 
fermentation  yeasts  a  higher  proportion  of  the 
assimilable  nitrogen  is  taken  up  by  the  yeast  even 
when  the  attenuation  is  low  (Doppclbier,  Karamel- 
bier).  In  the  case  of  Berlin  Weissbier.  with  an 
apparent  attenuation  of  75°,  the  yeast  absorbs  as 
much  as  two-thu'ds  of  the  total  assimilable  nitrogen 
of  the  wort.  The  difference  between  the  behaviour 
of  top-  antl  bottom-fermentation  yeasts  in  this 
respect  is  probably  partly  due  to  the  higher  tem- 
perature at  « liicli  top-fermentation  is  conducted 
and  partly  also  to  the  racial  charjKters  of  the 
yeasts. — J.  F.  B. 

Akoholic  fermentation  ;  Pyruvic  acid  us  catalyst  for 

.  M.  Oppenheimcr.   Z.  jdiysiol.  Cliem.,  1014, 

93,  233—201. 

Sodium  pyruvate  was  found  to  accelerate  the 
fermentation  of  dextrose  by  yeast  maceration 
juice  m  a  remarkable  degree.  In  one  experiment, 
addition  of  01%  to  juice  containing  1%  of  dex- 
trose increased  the  production  of  carbon  dioxide 
nearly  sevenfold  during  the  first  hour-,  and  about 
threefold  during  24  hours,  the  total  gas  theoretic- 
ally obtainable  being  produced  within  the  latter 
period.  Addition  of  only  001%  of  sodium 
pyruvate  had  practically  the  same  effect,  but  the 
acceleration  produced  by  higher  concentrations, 
such  as  1%,  was  much  less.  Various  investiga- 
tors have  stated  that  free  pyruvic  acid  is  not 
readily  fermented  (cp.  Neuberg  and  others,  this  .1., 
lOlt,  370,  1170,  1180;  1013,  020,  803),  but  the 
author  founil  that  1  %  solutions  in  yeast  juice  were 
fermented  as  continuously  as,  and  more  rapidly 
than,  1  %  solutions  of  dextrose,  and  further  that 
the  free  acid  accelerated  the  fermentation  of 
dextrose,  though  not  to  the  same  extent  as  its 
salts.  At  concentrations  of  01  or  001%  it  had 
little    effect,    but   at    1  %    the   acceleration   was 
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coui^kleiable.  In  view  of  these  facts  the  results  of 
fermentation  experiments  with  pyruvic  acid  in 
presence  of  carbohydrates  must  he  interpreted 
with  caution  ;  cllects  attributed  to  the  action  of 
carl)Oxylase  may  have  been  due  to  some  extent  to 
stimulation  of  fermentation  of  carbohydrates. 
The  fermentation  of  dextrose  by  yeast  juice  was 
found  to  be  somewhat  accelerated  by  very  low 
concentrations  (about  00005%)  of  acetaldehyde, 
which  is  a  product  of  the  decomposition  of  pyruvic 
acid  by  carljoxylase  (cp.  v.  Lebcdelt  and  GriaznotT, 
this  J.,  1913,  1195;  Kostytschew  and  Hiibbenet, 
this  J.,  1913,  711).  Sodium  pyruvate  consider- 
ably accelerated  the  fermentation  of  dihydroxy- 
acetone  by  yeast  juice,  but  not  that  of  glycer- 
aldehyde.  In  view  of  the  general  catalytic 
influence  of  pyruvic  acid  on  fermentation,  the 
author  finds  evidence  for  the  termentability  of 
lactic  acid  (see  this  J.,  1914,  150)  in  the  observation 
that  the  production  of  carbon  dioxide  from  a 
solution  of  these  t«o  acids  in  yeast  juice  was  greater 
tlian  from  a  control  solution  of  pyruvic  acid 
alone. — J.  H.  L. 

Beers  roHtdhtlmj  iron.  P.  Schonfeld.  Wochensch. 
Brau.,  191 1,  31,  321—322.  J.  Inst.  Brewing. 
1915,  21,  213—215. 

Beers  containing  u-on  and  possessing  medicinal 
or  dietetic  qualities  are  manufactured  in  Germany  ; 
the  percentage  of  uon  ranges  between  00002  and 
OOli,  without  rendering  the  beer  unpalatable. 
The  introiUiction  of  iron  may  be  effected  l)y  leaving 
the  beer  in  contact  with  chemically  pure  iron,  or 
more  rapidly  by  the  addition  of  insolulile  com- 
pounds of  u'on,  such  as  the  hydroxide,  the  acids 
]n-esent  in  the  beer  exerting  a  solvent  action. 
The  same  end  is  more  readUy  attained  by  adding 
to  the  beer  certain  soluble  pharmacological  pre- 
l>arations,  e.fi.  Fcrnirn  albimiinatimi,  F.  peplotudwn 
dial..  F.  oxydalum  saceh.,  F.  lacticum,  F.  eitricum 
oxydat.,  F.  r/lyeerino-jthospJioricuTn.  The  chief 
ilifflculty  is  due  to  the  instability  of  the  mixtures 
on  storage,  part  of  the  iron  being  deposited  as  a 
"  haze  "  or  even  as  a  sediment,  owing  to  secondary 
reactions  with  the  phosphates,  organic  acids,  and 
tannin  constituents  of  the  Ijeer.  Ferrum  lacticum 
is  one  of  the  most  stable  preparations,  but  its  use 
is  restricted  on  account  of  its  marked  inflxience 
on  the  flavour.  There  are  two  commercial  pre- 
parations of  sugar  containing  iron  {Eisenzucker). 
one  of  which  is  alkaline  and  relatively  stable  ;  this 
remains  soluble  in  beer  for  a  considerable  time, 
but  eventually  a  precipitate  is  formed.  The  most 
suitable  types  of  beer  are  the  dark  varieties  which 
have  been  lieavily  primed  with  sxigav.  The 
sugars  and  caramels  disguise  the  flavour  of  the 
iron  and,  as  these  beers  contain  less  phosphoric 
acid  and  tannins  than  other  types,  there  is  less 
likelihood  of  preciisitation.  A  high  temperature 
of  storage:  accelerates  the  secondary  reactions 
which  lead  to  precipitation  of  the  iron. — J.  F.  B. 


Wines  ;  Acidity  of  - 


.  C.  Mensio  and  E.  Garino. 
AnnaU  R.  Accad.  Agric.  Torino,  1014,  56,  13.S. 
AnnaU  C'him.Appl.,   1915,   3,   14S— 149. 

The  values  for  the  acidity  of  wine  as  determined 
Ijy  the  effect  on  the  inversion  of  sucrose  at  76°  C. 
and  on  the  hydrolysis  of  ethyl  diazoacetate  are 
not  always  equal.  As  determined  by  the  effect 
on  the  inversion  of  sucrose,  the  acidity  of  ordinarv 
talile  wines  was  equal  to  that  of  A'/IOOO  HOI,  the 
aii(lit\-  of  dry,  white  wines  \\as  equal  to  that  of 
A^/17<10  IK'l,  and  the  aciditv  of  bouquet  wines 
was  equal  to  that  of  iV/3000"HOl.  The  addition 
<)f  150 — 300  grms.  of  calcium  sulphate  per  hecto- 
litre produced  a  great  increase  in  the  acidity, 
M-hilst  a  similar  addition  of  dicalcium  phosphate 
had  no  effect.  The  increase  of  acidity  produced 
by  addition  of  phosphoric  acid  was  less  than  that 


caused  by  addition  of  sulphiuic  acid  but  about 
equal  to  that  produced  )>y  addition  of  calcium 
sulphate. — A.  S. 


Vinctjar  eels;  Dcslruetivn   of - 


■    J.   F.  Sacher. 
Ghem.-Zeit.,  1914,  38,  llSti. 

The  author  has  stated  recently  that  vinegar  eels 
are  killed  within  a  few  days  when  01%  of  hydro- 
chloric acid  is  present  in  the  vinegar  in  the  tree 
state  (see  this  J.,  1915,  193),  whilst  Henneberg 
found  (Biologic  des  Essigaales,  1899)  that  the  eels 
survived  in  vinegar  to  which  0-2  %  of  hydrochloric 
acid  was  added.  In  explanation  of  this  apparent 
difference  it  is  pointed  out  that  the  greater  part  of 
the  acid  added  would  combine  with  the  acetates, 
particidarly  calcium  acetate,  in  the  vinegar  and 
but  a  small  quantity,  if  any,  of  the  acid  would 
remain  in  the  free  state.  Henneberg  himself 
found  that  a  01%  solution  of  hydrochloric  acid 
in  distUled  water  was  fatal  to  the  eels,  whereas 
the  addition  of  01%  of  the  acid  to  a  vinegar  con- 
taining 0-5  %  of  acetic  acid  was  without  effect.  It 
is  eviclent  that  the  eels  are  not  destroyed  by  the 
gastric  juice. — W.  P.  S. 

Spirit    and   pressed    yeast;     Manufacture    of - 


from  raw  swjar.    O.  Reinke.    Chem.-Zeit.,  1915, 
39,  149. 

The  Prussian  government  has  permitted  the  use 
of  raw  sugar  denatured  with  2%  of  lampblack  for 
distiQery  purposes,  with  a  reduction  of  the  sugar 
tax  to  M.2  per  100  kilos.  In  employing  raw 
beet  sugar  the  addition  of  the  sugar  must  be 
regulated  in  accordance  with  the  quantities  of 
nitrogen  and  phosphoric  acid  contributed  by  the 
other  materials,  such  as  cereals,  yeast  extract,  etc.  ; 
the  sugar  must  be  sterilised  by  heat  and  its 
alkalinity  corrected  either  by  an  increased 
acidity  of  the  preliminary  malt  and  rye 
mash  or  by  the  addition  of  lactic  or  mineral  acid. 
If  the  sugar  already  has  an  acid  reaction,  the 
addition  of  001  °'a  of  sulphuric  acid  to  the  wash  will 
be  sufficient  ;  the  total  acidity  .should  be  0-2", 
ef(uivalent  to  009%  of  lactic  acid.  Pure  sucrose 
yields  in  practice  498%  of  alcohol,  equal  to 
0  6274  litre  per  kUo.  Raw  beet  sugar  contains 
90—96%  of  sucrose  and  0-9- 2-8%  of  ash;  a 
raw  sugar  containing  92%  of  sucrose  would  yield 
57-7  litres  of  alcohol  per  100  kilos,  if  the  wash  is 
made  up  in  the  form  of  a  20%  solution  of  sugar, 
with  additions  of  raalt-coombs,  malt,  barley  grist, 
or  of  large  quantities  of  brewery  yeast.  In  the 
latter  case,  20  kilos,  per  1000  litres  is  employed, 
of  which  18  kilos,  is  pressed  and  submitted  to 
plasmolysis  at  68°  C.  for  2  hours,  whereby  soluble 
phosphates  and  nitrogenous  matters  are  formed 
and  the  yeast  is  killed.  With  smaller  additions  of 
sugar,  the  thin  mashes  are  made  up  to  a  total  con- 
centration of  20%  ;  the  same  holds  good  for 
yeast  cultivation  either  by  the  old  Vienna  process 
or  the  aeration  process.— J.  F.  B. 

Yeast ;    Measurement  of  the  fermeidulive  action  of 

by  means  of  the  liquid  interferometer.     O. 

Wolff.     Ghem.-Zeit.,   1915,  39,  197—198.     (See 
also  this  J.,   1015,  371.) 

The  interferometer  was  appUed  to  the  measure- 
inent  of  the  rates  of  fermentation  produced  by 
different  yeasts  in  10%  sucrose  solutions.  In 
standardising  the  instrument,  a  reading  of  1817 
was  obtained  when  one  05  cm.  cell  «'as  filled  with  a 
1()%  solution  of  sucrose  (by  weight)  and  the  other 
with  a  10 "o  solution  of  alcohol  (by  volume),  the 
reading  with  both  cells  filled  with  the  same  solution 
being  zero.  The  intermediate  readings  observed 
when  mixtures  of  the  two  solutions  in  various 
jjroportions  were  used  in  the  second  cell,  were 
strictly  proportional  to  the  alcohol-content  of  the 
mixtures.  The  experiments  vidth  yeast  were  carried 
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out  ii-s  follows  : — 10  c.c.  of  n  H  ",',  Kus|)i.>usioii  of  yeast 
was  ndiloil  to  100  co.  of  10",,  svici'osc  solution. 
Iliilf  of  till-  li<ivii<l  was  ill  once  hcatiMl  to  (50°  C.  to 
kill  tin-  ycii.st,  and  tlicn  l•^•ntI•^fu^;l'(l,  and  the  dear 
liquid  wa-s  employed  in  the  tii'st  cell  (1  cm.).  The 
other  half  was  maintained  at  2K-5"'  ('.  and  portions 
were  withdrawn  at  ititi'rvals  of  1  hour,  heated 
rapidly  and  centrifnued,  and  the  clear  licfnid  intro- 
duied  into  the  second  lell.  The  readings  observed- 
plotted  against  the  duration  i>f  fermentation,  f^ave 
ui  all  cases  a  fair  approximation  to  a  straijjht  line 
gv>i  ph ,  t  liou^h  in  some  cases  t  here  were  irrenularit  ies 
during;  the  (ii-st  three  houi-s.  The  curves  for  the 
seven  yeasts  invest ijiated  showed  marked  differ- 
ences in  their  inclination  to  the  axes,  anil  the 
method  thus  affords  a  means  of  comparing  the 
rates  of  fermentation  produced  hv  different  yeasts. 

—J.  li.  L. 

Aleoholk-    liqueurs :     Ddcrm'uutlion    of  the    iodine 

value  of bi/  Unhl's  nulhod.     Iodine  value  of 

essential  oils.     IJ.  .Marcille.    Ann.  t'him.  Analyt., 
\9lo.  20,  52—57. 

E.KPOSURE  to  light  anil  the  alcoholic  strength  of  the 
solution  have  a  consideralile  influen<-e  on  tTie  results 
ohtaineil  in  the  determination  of  the  iodine  value 
of  alcoholic  liquein-s  containing  essential  oils.  In 
the  following  table  the  figures  express  grms.  of 
iodine  per  grm.  of  essential  oil,  and  grms.  of  iodine 
per  litre  in  the  case  of  absinthe  : — 


In  the 
dark. 


Anisccil  oil  dissolved  in  n.">°u  alcohol  1-35 

do.                  do.        50%     do.  :      1'27 

Turix'ntinc  oil     do.       !>5%     do.  3'19 

do.                 do.       50%     do.  3-S6 

Absinthe  liqueur 2-7 


In 

diffused 
light. 


In  bright 
light. 


1-54 
1-80 


»-18 
3-7 


1-62 
1-57 
2-67 
1'78 
31 


The  concentration  of  the  essential  oil  solution 
and  the  temperature  during  (lie  time  of  contact 
of  the  solution  witli  the  lliibl  reagent  have  atso 
some  influence  on  the  results.  Therefore,  in  deter- 
mining the  quantity  of  es.sen(ial  oil  in  an  alcoholic 
solution  by  means  of  the  Hiibl  method,  a  control 
experiment  should  be  made  at  the  same  time  and 
under  the  same  conditions,  using  in  this  control  or 
standard,  a  .solution  of  equal  alcoholic  strength  and 
containing  approximately  the  quantity  of  the  oil 
present  in  the  solution  under  examination.- — W.P.S. 

Diasti'liealli/   aelive   substance    from    lnHose  ;   Pro- 
duction ol  a .    XI /.    T.  I'anzer.    Z.  plivsiol. 

('hem.,    litlt,    93,   .SIO— .'irJO.     (See  also  this  J.. 
1913.  41,  441,  547,  020,  000,  707,  70H.  H37.  020.) 

Dry  powdereil  lactose  expo.scd  to  a  current  of  dry 
hydi-ogen  chloride  and  afterwards  to  ammonia,  by 
the  method  previously  applied  to  invertase  aiul 
diastase,  acquii-ed  a  feeble  capacity  for  saccharify- 
ing starch.  In  two  cases  the  product  was  suffi- 
ciently active  to  yield  saci-liarificalion  test.s 
showing  only  a  red  coloratiiiti  with  iodine  ;  but 
such  products  could  not  be  prepared  at  will,  and 
in  most  cases  the  only  evidence  of  diastatic  power 
was  a  .slight  increase  in  the  reducing  power  of  the 
test  liquids.  By  boiling  solutions  of  the  treateil 
lactose  the  activity  was  destroyed.  The  treat- 
ment with  ammonia  w;is  indispensable  for  the 
preparation  of  active  inoducls.  for  lactose  which 
iia«l  been  simply  exposed  to  liydrochloric  acid  and 
then  stored  in  vacuo  over  sulphuric  acid  and  .soda- 
lime  remained  inactive.  The  effect  of  the  latter 
treatment  in  conferring  slight  activity  on  dia.stase 
previously  ma<le  injictivi;  liy  heat  (.see  this  J., 
1013,  837,  920)  may  be  due  to  the  pre.sence  of 
nitrogenous  matters  which  renders  expobiu-e  to 
ammonia  luinecessary. — J.  H.  L. 


Diasluse   pre i)a rations  from   various   carbohydrates. 
T.  I'anzer.   Z.  physiol.  Chem.,  1015,  93,  330—354. 

Products  similar  to  that  obtained  from  lactose 
(see  preceding  abstract)  are  also  obtained  when 
.slanh.  dextrin,  gum  aral)ic.  sucro.se,  maltose, 
dextrose,  and  galactose  are  treated  sncc:essively 
with  hydroihloric  iicid  gas  and  aminoni.i  gjus.  In 
the  case  of  sucro.se  and  dextr<ise,  tin;  iliastatio 
product  is  obtained  only  when  the  sugar  is  sub- 
jected to  the  successive  action  of  ammonia,  hydro- 
chloric iwid.  and  ammonia.  La>vulose  was  (he 
only  sugar  which  did  not  give  an  active  pro<lu<t. 

— W.  P.  S. 

Ai'plv  cider  ;    Manufuclurc  uf  concciilniled in 

America.     J.  Koy.  .Soc.  Arts.,  1015,  63,  404. 

Tni'i  U.S.  Department  of  Agriculture,  through  its 
Fruit  and  Vegetable  Utilisation  laboratory,  is 
about  to  make  a  commercial  test  of  a  new  method 
of  concentrating  apple  cider,  in  which  the  cider  is 
frozen  and  the  ice  crushed  anil  submitted  to 
centrifugal  action,  whereby  the  concentrated  juice 
is  expelled,  leaving  about  80",^  of  the  \\'ater  as  ice. 

Prizes  for  methods  of  denaiurinij  and  utillsin;/  njiiril 
in  Russia. 

Tiu:  Ku.ssiaii  Ministrv  of  Finance  olTers  prizes  of 
30,000,  15,000.  and  5,000  roubles  to  international 
competition,  for  new  denaturing  agents  for  iinpro\- 
ing  the  existing  methods  of  denaturing.  The  agents 
must  convert  the  spirit  into  a  liquid  unfit  for 
direct  use  as  a  beverage,  and  should  be  of  such 
nature  that  they  do  not;  spread  a  sulTocating  odour 
wliicli  rentiers  the  use  of  the  spirit  inconvenient  or 
injiuious.  They  should  not  leave  a  residue  on 
combustion,  noi'  contain  elements  whiili  woidd 
damage  the  apparatus  in  which  the  spirit  is  burning. 
The  separation  of  the  denaturants  from  the  spirit 
by  means  of  simple  methods  (by  water,  salting, 
filtering  tlirough  charcoal,  simple  distillation,  etc.) 
must  be  hnpracticable.  The  primary  substances, 
from  which  the  denaturing  agents  aie  prepared, 
must  be  obtainable  in  Russia  in  suitable  quantities. 

Prizes  of  00.000,  30,000,  and  10,000  roubles  are 
also  offered  for  a  new  method  of  adapting  spiiit 
to  the  preparation  of  a  product  different  from  the 
spirit  used  in  its  preparation  {e.g.,  vinegar,  ether, 
chloroform,  etc.). 

Prizes  of  50,000,  20.000,  and  5,000  roubles  are 
offered  for  a  new  method  to  apply  spirit  for  the 
preparation  of  a  product  in  which  the  spirit  or  its 
derivatives  (sulphuric  ether,  etc.)  form  one  of  the 
constituent  parts  of  the  product  or  serve  as  sohent 
(e.f/.,  pharmaceutical  and  perfumery  preparations). 

Prizes  of  30.000.  15.000,  and  5,000  rouljles  are 
offered  for  methods  for  applying  spirit  in  an 
industry  in  which  tin-  spirit  or  its  deri\atives 
(sulphuric  ether,  etc.)  should  serve  either  as  a 
transitory  intermediate  solvent  or  an  extracting 
or  preciintating  substance  ;  as,  for  instance,  in 
the  preparation  of  smokeless  powder  or  artificial 
silk. 

Four  prizes  respectively  of  75,000,  50,000,  30,000, 
and  20,000  roubles  for  an  invention  or  improve- 
ment relating  to  apparatus  for  utilizing  spirit  in 
internal  combustion  engines,  and  similar  prizes 
for  apparatus  for  utilizing  spirit  or  its  derivatives 
as  fuel. 

Four  prizes  respectively  of  50,000,30,000, 15,000, 
and  5,000  roubles  are  offered  in  connection  with 
apparatus  for  applying  spirit  to  ligliting  purposes. 

Competitors  must  present  their  declarations  not 
later  tlian  Jamiary  1st,  1010,  in  Kussian  or  Fri'iich 
languages,  to  the  Department  of  Unassessed  Taxes 
and  Spirit  Monopoly  ((ilavnoe  Oupravlenie  Neo- 
kladnich  Sliorow  i  C'asennoi  Prodagy  Pitei,  Petro- 
grad).  Further  particulars  may  be  obtained  from 
.Messrs.  E.  P.  iUexander  and  Son,  306,  High 
Holborn,  W.C. 
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Patents. 

Beer,  stout,  and  olher  liquids :  Muchities  for  curbinwl- 

iny .    P.  Wilkinson,  Alaiit-hester.    Eng.  I'at. 

12,109,  May  16,  1914. 

'riiii  supply  of  liquid  to  Uie  carbonating  vessel  is 
controlled  by  a  by-pass  pipe  fitted  to  the  bottom 
o£  the  vessel  and  connecting  it  with  the  suction- 
side  of  the  pump.  The  orifice  of  this  pipe  inside 
the  vessel  is  closed  by  a  valve  controlled  by  a  float 
wliich  opens  the  by -pass  when  the  liquid  rises 
above  the  desired  level. — J.  F.  B. 


Amylaceouji  vmleriitls  ;  Process  fur  the  liquefaction, 

saccharification,    and    fermentation    of .     j\. 

Boidin  .and  .1.  l<]fl'ront.  First  Addition,  dated 
.July  11,  1913,  to  Fr.  Pat.  461,8.53,  Nov.  7.  1912 
(this  J.,  1914,  213). 

iluT  water  is  circulated  in  the  vessel  in  which  the 
grain  is  steeped  and  through  an  external  pipe 
provided  with  injectors  for  steam  and  compressed 
au'  to  maintain  the  temperature  and  circulation. 
When  sufficient  water  has  been  absorbed,  depend- 
ing on  the  hardness  of  the  corns,  the  grain  is 
discharged  through  the  same  pipe  into  a  screw- 
conveyor  working  in  a  perforated  trough.  The 
excess  of  «ater  drains  back  into  the  steeping  tank, 
wliile  the  graui  is  delivered  through  crushing 
rollers  into  the  starch-converting  vessel. — J.  F.  B. 

Amylaceous    materials ;    Saccharificalion    and    fer- 
mentation  of .     A.    V.    Molhant.     Fr.    Pat. 

471,775,  July  18,  1913. 

Stai!CHY  materials  are  liquefied  by  digestion  with 
boric  acid  or  its  compoimds,  the  quantity  of  malt 
required  for  their  idtmiate  saccharification  being 
thereby  reduced.  Fermentation  is  effected  by 
special  yeasts  acclimatised  to  boric  acid. — J.  F.  B. 

Alcoholic  fermentation  ;  Product  intended  to  promote 

and    control and    process    of    making    same. 

V.  A.  Sebastian.   Fr.  Pat.  471,784,  July  19,  1913. 

SULPHITED  citrophosphate  of  ammonium  is  added 
to  the  nmst  in  the  proportion  of  about  40  grms. 
per  130  kilos,  of  grapes  or  per  100  litres  of  wine. 
The  components  of  the  sulpliited  citrophosphate 
may  be  combined  in  various  ways,  e.g.  by  passuig 
sidpliur  dioxide  into  a  solution  containing  citric 
acid,  ))hosphoric  acid,  and  ammonia,  suitable 
proportions  being  equivalent  to  280  grms.  of 
triammonium  phosphate  and  200  of  sulphur 
dioxide.— J.  F.  B. 


from  worts  containing 


Yeast ;  Manufaclure  of  ■         , 

little  or  no  sugar.  Vereui  der  Spu-itusfabrikanten 
in  Deutschland.  Fr.  Pat.  472,073,  May  (5,  1914. 
Under  Int.  Conv.,  May  6,  1913. 
Yeast  is  cultivated  by  the  "  aeration  "  process, 
without  appreciable  production  of  alcohol,  by 
growth  in  worts  previously  deprived  of  sugar  by 
bacterial  acidification.  The  yeast  derives  its 
carbon  nutrition  from  the  organic  acids,  which 
may  be  neutralised  during  the  process  of  acidifi- 
<ation  by  the  addition  of  alkalis,  being  afterwards 
liberated  by  means  of  mineral  acids.  If  sugar  be 
present  dvuing  the  cultivation  of  the  yeast,  the 
))roiJortion  of  free  organic  acids  should  be  at  least 
10%  of  tlie  total  extract.  Spent  wash  from  dis- 
tilleries may  be  used  for  making  up  the  wort,  and 
the  process  may  be  combined  with  that  of  the 
manufacture  of  starch  by  the  acidification  process, 
the  yeast  bemg  cultivated  in  the  clear  liquor 
separated  from  the  starch  or  from  the  mixture 
of  liquor  and  ungelatinised  starch.  In  certain 
cases  the  yeast  and  lactic  acid  bacilli  may  be 
cultivated  simultaneouslv. — J.  F.  B. 


Enzymes  and  toxins  ;  Method  and  apparatus  fur  the 

manufacture    of by    oxidising   ferments.     A. 

Boidin  and  J.  Effront.  Fr.  Pat.  471,540,  July  11, 
1913. 

Enzyme  solutions  of  high  diastatic  ))ower  are 
prepared  by  cidtivating  micro-organisms  in  worts 
very  rich  in  nitrogenous  constituents,  particularly 
in  extracts  of  soy  beans  or  the  oil-cake  derived 
therefrom.  The  apparatus  is  constructed  of 
aluminium  or  enamelled  metal  and  consists  of  a 
digester  for  preparing  the  extract,  a  closed  cultiva- 
tion vessel  which  can  be  charged  imder  stciilc 
conditions  from  the  digester,  and  means  for 
providing  a  free  circulation  of  sterilised  au"  from 
above  downwards.  The  micro-organisms  are  culti 
vated  in  the  form  of  films,  the  vessel  being  filled 
with  a  number  ut  superposed  shallow  trays  to 
which  a  slight  reciprocating  motion  may  be 
imparted  at  intervals  by  means  of  a  central  shaft 
and  extornal  gearing  to  assist  ditTusion  without 
submerging  the  film.  A  strong  superficial  aeration 
is  provided  in  the  early  stages,  being  gradually 
decreased  as  the  growth  accumulates  ;  when  the 
cidture  is  ready  the  trays  may  be  emptied  by 
centrifugal  force  and  refilled  with  further  quan- 
tities of  sterilised  wort. — J.  F.  B. 

A)Hylaecoiis  sidjstances  ;  I^rocess  and  apparatus  for 
the  liquefaction,  saccharification,  and  fermentation 

of .  A.  Boidin,  Seclin,  France,  and  J.  Eft'ront, 

Brussels.    Eng.  Pat.  23,738,  Oct.  20,   1913. 

See  Fr.  Pat.  401,853  of  1912  ;  this  J.,  1914,  213. 

Maturing  or  ageing  wines,  spirits,  or  other  potable 

liquors  ;  Process  for  arlificially .    V.  Henri, 

A.  llelbronner,  and  M.  von  Recklinghausen, 
Paris,  Assignors  to  The  R.TJ.V.  Co.,  New  York. 
U.S.  Pat.  1,130.400,  March  2,  1915.  Bate  of 
appl..  May  31,  1910. 

See  Fr.  Pat.  403,674  of  1909  ;  this  J.,  1910,  101. 


XIXa.— FOODS. 

31  ilk  ;  The  freezing  point  of 


■  considered  in  its 


relation  to  the  detection  of  added  water.  G.  W. 
Monier-Williams.  Report  to  the  Local  Gov. 
Board,  1914,  Food  Report  No.  22,  1—32. 

The  first  part  of  the  Report  deals  with  the  factors 
influencing  the  correct  determination  of  the 
freezing  point  of  a  solution,  e.g.,  sources  of  error 
inherent  in  a  mercury  thermometer,  mechanical 
production  of  heat  by  the  stirrer,  too  low  a  tem- 
perature of  the  freezing  bath,  increase  in  the 
concentration  of  the  solution  owing  to  separation 
of  ice  (supercooling),  etc.  Tlie  accuracy  of  the 
thermometer  scale  is  best  controlled  by  a  com- 
parison of  the  freezing  points  of  sucrose  solutions 
of  known  strength  with  the  very  accurate  values 
given  by  Raoult  (Z.  physik.  Chem.,  1898,  27,  017)  ; 
a  table  showing  these  values  is  given  in  the  Report. 
The  errors  introduced  by  the  stirrer  and  by 
having  the  temperature  of  the  bath  too  low,  may 
be  eliminated  by  so  regidating  the  temperature 
that  the  freezing  point  of  the  solution  coincides 
with  the  so-called  "  temperature  of  convergence." 
i.e.,  the  point  at  which  the  solution  is  in  exact 
heat  equilibrium  with  its  surroundings.  The 
convergence  temperature  varies  with  the  apparatus 
and  must  i>c  determined  by  experiment ;  in  the 
apparatus  described  below  it  was  found  to  be 
0-24°  C.  above  the  bath  temperature.  The  error 
due  to  increase  in  concentration  owing  to  the 
formation  of  ice  may  be  very  large  and  appears 
to  have  been  overlooked  by  most  investigators.  If 
a  solution  is  cooled  below  its  freezing  point  and 
a  minute  fragment  of  ice  is  introduced,  formation 
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of  ice  occurs  in  llie  liquid  and  tlie  temperature 
rises  iminediati-ly  to  a  point  whicli  approximates 
tiie  true  freozinn  point.  Owin};  t*)  tlie  separation 
of  the  ice,  liowever,  the  observed  freczin);  point 
will  he  that  of  a  solution  nioiv  conceiitratoil  than 
the  ori};inal  solution.  Knoidt  Iiius  shown  that  the 
elTect   of   supcrroolinn    may    In-   expressed    hy   the 

eipuition  :  A'  =  ^rr'  ,    where  ("     -  the    observed 

Co 
value.  C  =  the  true  depression,  .<?  =  degrees  of 
Hupeivoolinp.  and  /C  =  a  constant.  The  latter  is 
found  hy  determinint;  the  freezinj;  point  for 
different  ilegrees  of  supeirooling  ;  if  llie  values 
found  are  plotted  as  ordinates  and  the  degrees  of 
supercooling  as  ahsi-issic,  an  approximately  straight 
line  is  obtaineil  from  which  tlie  true  freezing  point 
for  .supercooling  nil  may  l)e  found.  K  is  then 
calcvdated  from  the  above  formula.  For  sucrose 
solutions  K  =0  015   and   for  milk   A' =0017. 

The  apparatus  used  in  the  determinations  is 
shown  in  the  illustration.  A  Dewar  vacuum  vessel, 
I.  of  10  cm.  itifernal  iliamcli-r  and  Hi  cm.  internal 


depth,  was  closed  with  a  cork  dLsc,  2,  al>out  1  inch 
thick,  glued  to  a  metal  plate  and  ring,  3,  and  the 
cover  thus  formed  could  be  made  air-tight  by  a 
rubber  ring,  4.  Through  the  middle  of  the  cork 
disc  passed  a  ^lass  tube,  5,  of  3-8  cm.  internal 
diameter,  the  joint  with  the  metal  plate  being 
made  air-tight  with  glue-cement.  The  cork  disc 
also  carried  a  copper  inlet  tube  for  ether  and  air, 
an  outlet  tube,  a  thermometer  graduated  to  OOP  C. 
and  a  siphon,  !),  connected  with  the  lower  end  of 
the  tube,  5,  and  so  designed  that  ether  could  be 
a<lmitted  or  withdrawn  from  the  IJewar  vessel. 
The  freezing  tube,  10,  was  a  thin  glass  test-tube, 
;j  o  cm.  internal  diameter  ;  it  was  closed  by  a  cork, 
1  inch  thick,  carrying  the  thermometer,  11,  a 
spiral  glass  stirrer,  and  a  small  opening,  13,  pro- 
vided with  a  stopper.  It  also  carried  another 
thermometer,  not  shown  in  the  figure,  graduated 
to  01"  C,  to  indiiat*'  the  degree  of  supercooling. 
The  freezing  point  was  determined  in  the  following 
manner  : — Kther,  ilried  over  calcium  chloride,  was 


drawn  into  the  Dewar  vessel  until  the  latter  was 
full.  About  (SO  c.c.  of  lifiuid,  of  which  the  freezing 
point  was  to  be  determined,  was  introduced  into 
the  tulie,  10,  which  was  then  closed  with  the  cork 
and  introduced  into  the  freezing  tube,  5.  Ether 
was  allowed  to  How  from  the  Dewar  vessel  through 
the  siplion.  0,  into  the  space  between  the  tubes, 
and  the  stirrer  was  connectA>d  with  the  rotating 
spindle.  It,  driven  by  an  electric,  motor.  The 
supply  of  ether  was  now  shut  olT,  and  a  rapid 
current  of  air  drawn  through  the  apparatus.  As 
the  ether  evaporated  it  was  replenished  by  shutting 
off  the  air  supply  and  opening  the  tap  coTinecting 
with  the  ether  "supply.  In  this  way  the  tem- 
perature of  the  bath  couhl  be  lowered  to  — I"  ('. 
in  15 — 20  minutes.  The  ether  in  the  space 
between  the  tul)es,  5,  and  10,  served  as  a  heat 
conducting  medium,  and  the  temperature  of  tlie 
.solution  was  lowered  far  more  rapidly  than  when 
the  space  contained  air.  The  stirrer  was  rotated 
at  a  constant  speed  of  about  1300  revolutions 
per  minute.  When  the  solution  had  reached  the 
desire<l  degree  of  .supercooling,  i.e.  about  0-5"  C. 
below  the  expected  freezing  point,  the  air  supply 
was  shut  off,  and  the  tap  on  the  siphon  tube,  i), 
opened.  The  ether  in  the  space  between  the  tubes, 
5,  and  10,  was  thus  replaced  by  air.  The  tap  on 
the  siphon  tube  was  now  closed  and  ether  at  Hie 
ordinary  temperature  drawn  into  the  Dewar 
vessel  until  the  temperature  of  the  bath  had  risen 
to  a  point  about  0-2'i''  C.  below  the  expected 
freezing  point.  The  degree  of  supercooling  was 
noticed,  and  a  minute  fragment  of  ice  introduced 
tlirough  the  opening,  13.  A  small  electric  hammer, 
15,:  was  then  set  in  motion  (the  succession  of  sharp 
taps  given  to  the  thermometer  by  this  hammer 
prevented  the  "  lag  "  or  sticking  of  the  mercury 
in  the  fine  capillary),  and  the  point  to  which  the 
mercury  of  the  thermometer,  11.  rose,  was  observed 
through  a  telescope  at  a  distance  of  a  few  feet, 
the  temperature  of  the  bath  being  kept  constant 
by  drawing  ether  or  air  through  it  as  required. 
The  thermometer,  11,  had  a  total  range  of  about 
1°  C,  divided  into  intervals  of  0005°  ;  each  0005° 
division  occupied  a  length  of  about  0-4  mm. 
The  observed  freezing  point  remained  constant 
for  an  indefinite  period,  provided  that  the  bath 
temperature  and  the  speed  of  the  stirrer  did  not 
alter.  For  practical  purposes,  the  process  may 
be  simplified  bv  dispensing  with  the  determination 
of  the  zero  point  given  by  distilled  water,  and 
comparing  the  freezing  point  of  the  milk  sample 
with  that  of  a  solution  of  9-495  grms.  of  pure 
sucrose  in  100  grms.  of  water  ;  tlus  solution  freezes 
at  exactly  —0-5345°  C,  the  average  freezing  point 
of  normal  milk.  If  the  two  determinations  are 
carried  out  in  precisely  the  same  manner,  the 
difterence  between  the  two  results  will  indicate 
fairly  accurately  the  true  freezing  point  of  the 
milk  in  question.  The  bath  may  be  ice^  and  salt 
and  the  temperature  as  low  as  —5°  C".  The 
freezing  point  of  milk  Ls  not  appreciably  affected 
by  the  removal  of  the  fat,  but  the  development 
of  acidity  to  any  great  extent  has  a  considerable 
influence.  The  increase  of  acidity,  however.  Ls 
very  slow  during  the  preliminary  stages  of  souring 
and  the  taste  and  smell  of  the  sample  are  very 
good  guides  as  to  whether  or  not  the  freezing  point 
method  is  applicable  ;  a  sample  has  to  smell  and 
taste  distinctly  sour  before  the  freezing  point  is 
depressed  bv  as  much  as  0-002°  C.  Pasteurisation 
for  20  minutes  at  (50°  C.  raises  the  freezing  point 
by  about  0-002°  C. 

The  average  freezing  point  of  141  samples 
of  genuine  milk  was  found  to  be  — 0-5345°  C, 
the    values     found     ranging    from    — 0-558°    to 

0-514°  C.  ;  these  values  have  been  subjected  to 

all  the  necessary  corrections  and  are  probably 
accurate  to  aliout  ±0-002  ('.  The  freezing  point 
appears  to   be  the  most  constant  of  any   of  the 
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properties  exhibited  by  milk.  It  is  unaffected  by 
the  addition  of  separated  milk  to  genuine  milk, 
but  it  is  raised  by  the  addition  of  water.  The 
method  may,  in  certain  cases,  be  applied  with 
advantage,  as  a  conflmiatory  test,  to  the  detection 
of  added  water  and  to  the  approximate  determin- 
ation of  the  amount  present,  but  owing  to  the 
experimental  difliculties  involved  in  obtaining 
reliable  results,  it  does  not  appear  to  be  capable 
of  general  application  for  purposes  of  milk  con- 
trol—W.  P.  S. 


Milk  ;    Coaijuhiiion   oj .   and  the  sohihilily  oj 

the  curd  in  stilt  solution.  Orla-Jensen,  B.  Mever, 
and  A.  D.  Orla-Jensen.  Z.  phvsiol.  Chem.,  1914. 
93,  283—306. 

The  investigation  relates  to  coagulation  by 
calciimi  chloride,  rennet,  and  acids.  Mono-,  di-, 
and  tri-calciurn  and  sodium  caseinates  are  all 
salted  out  from  aqueous  solution  Ijy  calcium 
chloride  in  the  cold,  the  mono-salts  most  readily 
and  the  tri-saUs  least  readily.  Similar  coagulation  of 
the  casein  in  milk  l)y  calcium  chloride  takes  place 
only  on  warming.  It  is  probable  that  the  first  step 
Ls  a  disturl)ance  of  the  equilibrium  between  the 
salts  of  the  milk,  resvdting  in  increased  acidity 
and  precipitation  of  lime  as  phosphate  and 
probal)ly  as  citrate,  after  which  the  dicalcium 
caseinate  is  coagulated  by  the  calcium  chloride 
as  in  pure  aqueous  solutions.  A  S^o  solution  of 
dicalcium  casehiate  containing  008%  of  calciiun 
chloride  is  curdled  by  rennet  in  the  same  way  as 
cow's  milk.  Solutions  of  mono-  and  tri-calcium 
caseinates  may  also  be  coagulated  by  reixnet  if  they 
contain  at  least  half  as  much  calcium  chloride  as 
woidd  ))y  itself  produce  coagulation.  To  eoagidate 
solutions  of  sodium  caseinates  with  rennet,  a 
slight  excess  of  calcium  chloride  over  that  necessary 
to  convert  the  casein  into  calcium  salts,  must  be 
added.  The  coagulation  of  milk  or  solutioiLs  of  pure 
caseinates  with  rennet,  which,  according  to  Ham- 
marsten,  is  a  proteolytic  transformation,  is  not 
accompanied  l)y  any  increase  in  the  quantity  of 
free  amino-groups  as  measured  by  titration  with 
acid  after  treatment  with  formaldehvde  (see 
Sorensen,  this  ,T..  1908,  135).  In  the  curdUng  of 
milk  by  acids  at  about  35°  C.,  coagulation  begins 
before  all  the  caseinates  have  been  converted 
into  free  casein,  but  is  oidy  complete  when  sufficient 
acid  has  been  added  to  extract  completelv  the 
calciuni  from  the  casein.  At  60° — 80°  C.  smaller 
quantities  of  acid  suffice  for  complete  coagulation.  1 
liut  this  is  partly  due  to  the  dissolved  calcium  j 
salts  ;  for  not  only  does  the  coagulating  power  | 
of  the  latter  increase  with  rise  in  temperature,  but 
the  added  acid,  by  partially  decomposing  calcium 
caseinates,  increases  the  concentration  of  the 
active  calcium  salts  and  converts  dicalcium  into 
monocalcium  caseinate  which  is  more  readily 
coagulated  by  calcium  ions.  The  calcium  .salts 
of  casein  and  paracasein  (the  coagulable  product 
of  the  action  of  rennet;  see  Hart  and  van  Slyke. 
this  J.,  1905,  509)  form  clear  liquids  with  sodium 
chloride  solutions,  being  converted  into  sodium 
s.alts,  liut  the  presence  of  other  calcium  salts  tends 
to  inhibit  this  reaction,  especially  with  the  di- 
calcium compounds.  Hence  the  dicalcium  caseinate 
in  milk  is  difficult  to  bring  into  sohition  with  salt, 
unless  sufficient  acid  is  first  added  to  convert  it 
into  monocalcium  caseinate  ;  and  the  same  applies 
to  the  paracaseinates  in  milk  curdled  by  rennet. 
By  using  larger  amounts  of  acid  than  are  necessary 
to  extract  the  calciuni  completely  from  the  casein 
(or  paracasein),  solulile  acid-albumins  are  formed, 
which  are  less  soluble  in  5  %  sodium  chloride 
solutions  than  the  original  proteins.  With  milk 
the  maximum  solubility  of  monocalcium  ca.seinate 
or  paracaseinate  lies  at  a  concentration  of  5 — 10  %  i 
of   .soduun    chloride  ;    at  a  concentration  of  25  %   I 


monocalcium  caseinate  is  salted  out  as  completely 
as  the  dicalcium  compound. — J.  H.  L. 

Condensed  milk,  evaporated  milk,  concentrated  m.ilk, 
U.S.  Dept.  Agric,  Food  Inspectio'n  Decision  158. 
The  Joint  C'onmiittee  on  Definitions  and  Standards 
of  the  American  Association  of  Dairy,  Pood, 
and  Drug  Officials,  the  Association  of  Official 
Agricultural  Chemists,  and  the  United  States 
Department  of    Agriculture,    on   November   20th, 

1914,  adopted  the  following  definition  and 
standard  for  condensed  milk,  evaporat<?d  milk, 
concentrated  milk  : — 

Condensed  milk,  evaporated  milk,  concentrated 
milk,  is  the  product  resulting  from  the  evaporation 
of  a  considerable  portion  of  the  water  from  the 
whole,  fresh,  clean,  lacteal  secretion  obtained  by 
the  complete  milking  of  one  or  more  healthy 
cows,  properly  fed  and  kept,  excluding  that 
olitained  «ithin  fifteen  days  before  and  ten  days 
after  calving,  and  contains,  all  tolerances  being 
allowed  for,  not  less  than  25-5%  of  total  solids 
and  not  less  than  7 -8  "J;,  of  milk  fat. 

Food  Inspection  Decision  No.  131  is  revoked. 

Proteins  ;    Well-characterised  organic  sulphur  com- 
pound obtained  from hy  treatment  with  nitric 

acid.   C.  T.  Morner.   Z.  phvsiol.  Chem.,  1914,  93, 
175—202. 

It  is  known  that  the  whole  of  the  sulphur  present  in 
proteins  cannot  be  oxidised  to  sulphuric  acid  by 
nitric  acid,  and  the  author  attempted  to  ascertain 
the  nature  of  the  resistant  compound  or  compounds 
formed  under  these  conditions.  Large  quantities 
of  sermn  albumin,  egg  albiunin,  casein,  ovonnicoid, 
haemoglobin,  keratin  (sheep's  wool),  and  glutin 
(gelatin)  were  oxidised  by  excess  of  nitric  acid, 
and  from  the  products  in  all  cases  methylsulphonic 
acid  was  Isolated  in  the  form  of  its  barium  .salt, 
(CH3S03)2Ba  +  14H20.  The  amounts  obtained 
\aried  from  1-4  to  12-4  grms.  (of  barium  salt)  per 
kilo,  of  protein,  and  bore  no  relation  to  the  quan- 
tities of  cystin  present.  Jloreover,  under  the 
conditions  of  oxidation  employed,  cystin  does  not 
produce  methylsulphonic  acid,  so  that  all  the 
proteins  investigated  must  contain  some  other  form 
of  combined  sulphur. — J.  H.  L. 

Fatty   acids  and  other   ether-soluble   constituents   of 

feeding  stuffs;    Determination   of  the  total . 

J.  B.  Rather.  J.  Ind.  Eng.  Chem.,  1915,  7, 
218—220. 
Alcoholic  alkaU  is  used  to  extract  the  fatty  matter. 
10  grms.  of  the  sample,  or  5  grms.  if  it  is  bulky  or 
contains  more  than  4  %  of  matter  soluble  in  ether, 
is  boiled  with  50  c.c.  of  2N  alcoholic  soda  for  1 
hour  under  a  reflux  condenser,  the  mixture  is 
filtered  through  asbestos,  the  residue  washed  ten 
times  with  ))oiling  redistilled  alcohol,  the  sohition 
evaporated  to  10  c.c,  transferred  to  a  separating 
funnel  with  hot  water,  acidified  with  10  c.c.  of 
acetic  acid,  and  extracted  warm  with  five  successive 
50  c.c.  portions  of  redistilled  ether.  The  ether 
extract  is  treated  as  described  previously  (this  J., 

1915,  195)  to  determine  the  unsaponified  matter. 
The  aqueous  soap  solution  obtained  in  this  process 
is  heated  to  expel  dissolved  eth^,  cooled,  treated 
with  S  c.c.  of  glacial  acetic  acid,  and  extracted 
with  40  c.c.  of  petroleum  .spirit  of  b.  pt.  l)elow  75°  C. ; 
the  suspended  matter  which  settles  to  the  bottom 
is  removed  with  the  aqvieous  layer,  and  this  is 
extracted  three  times  more  with  petroleum 
spu'it.  The  united  petroleum  spirit  solutions  are 
washed  with  two  50  c.c.  portions  of  water,  and  the 
aqueous  Uquid  extracted  with  petroleum  spirit, 
the  extract  being  washed  twice  with  water  and 
added  to  the  main  portion,  which  is  then  evaporated 
and  the  residue  of  fatty  acids  dried  till  of  constant 
weight.    The  aqueous  liquid  from  the  extraction  of 
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Bread  ;  Manufacture  of  - 


the  fatty  mills  contains  saponiflcd  matter  other 
than  fatty  acids.  It  is  treated  with  hydi^ochloric 
acid  and  extracted  as  described  aliovi'.  Imt  iisinn 
ether  instead  of  petroleum  spirit.  'I'he  ahove 
nietliod  (rives  results  for  total  fatty  acids  onc-lifth 
hijjher  ill  the  case  t>f  concentrated  feedintJ  stutTs 
ami  inoiv  than  twice  as  hiiih  in  the  case  of  hays  and 
excivnients  fi-oni  tliein  tlian  thosi-  ol)tained  by 
extraction  with  ether.  The  etlier  extracts  of 
concentrated  feedini;;  stutTs  contain  on  the  average 
1-t  %  a'"l  the  ether  extracts  of  hays  and  excrements 
(18 "o  of  non-fatty  substances. — A.  S. 

Niimtjen  and  fat  in  short-staiile  cotton-seed.     Wells 
and  Smith.     See   XII. 

Patents. 

Fniil ;    Process   for    rapidly    preserving   in    migar 

{eryslallising)  all  kinds  of  fresh .    J.  .\nfossi,    , 

Aix.    HYaiK-e.     Kni;.    I'af.   3.Sti7.   Fel).    11,    1911.    ; 
Under  Int.  Conv.,  Feb.  21,  lOKi. 

TiiK  fruit  is  inunerscd  in  a  solution  of  sucrose  and 
"  (tlucose  "  of  10' B.  (sp.  gr.  1075)  heated  to 
60° — 70^  C;  fresh  quantities  of  the  solution  are 
added  to  compensate  for  evaporation  until,  at  the 
end  of  24  hours,  the  solution  has  become  con- 
centrat*-d  to  33°  B.  (sp.  gr.  1-297);  the  fruit  is 
then  removed,  drained,  washed  with  hot  water, 
and  glazed  with  sugar  in  tlie  usual  way. — W.  P.  S. 


W.  A.  Hobbs,  Pitts- 
burgh, Pa.,  Assignor  to  C  Adams,  New  Rochelle, 
N.Y.  U.S.  Pat.  l,i;U.(i!IS,  .M.irch  10,  191.5. 
Date  of  appl.,  April  :i(),  I  Oil. 

To  obtain  loaves  of  superior  whiteness,  a  small 
quantity  of  calcium  hypochlorite  is  added  to  the 
flour,  the  mixture  is  allowed  to  stand,  and,  after 
being  made  into  dough.  Ls  treated  with  sufficient 
of  a  neutralising  agent  to  remove  the  alkalinity  of 
the  hypQchlorite. — J.  II.  .T. 

Coffee  ;  Process  of  manufacture  from  cereals  of  a 

substitute  for  colonial .    A.  Pietsch.    Fr.  Pat. 

471,901,     May    7,     1914.      Under    Int.    Conv., 
Oct.  29,  1913. 

A  CEREAL,  such  as  barley,  is  steeped  in  a  .solution 
of  substances  giving  rise  to  the  aroma  and  taste  of 
colTee,  namely,  tannin,  furfural,  citric  acid,  sugar, 
infu.sion  of  hops,  pyridine,  etc.  ;  calTeiiie  is  not 
used.  The  mixture  is  heated,  and  when  the 
grains  have  absorbed  most  of  the  liquid,  they  ai'e 
removed,  roasted  and  ground.  This  powder  is 
added  to  al>out  ten  times  its  weight  of  boiling 
water  and  the  infusion  strained.  .More  tannin, 
sugar,  and  pyridine  are  added  t/j  it,  and  a  fresh 
supply  of  barley.  When  this  grain  has  aljsorbed 
the  infusion,  it  is  roasted  and  ground,  and  pos.ses.ses 
the  aroma  of  cofTee.^J.  11.  J. 


Fruit  and  vegetable  dust  and  process  of  making  same. 
H.  Friedentlial,  Berlin-NicoIius.see.  Germany. 
U..S.  Pat.  1.130..">8S.  .\lar(h  2,  1915.  Date  of 
appl..  Jidy  30,  1913. 

See  Kng.  Pat.  17,723  of  1913  ;  this  .1.,  1914,  330. 
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Chemolherapeutic  preparations  and  other  antiseptics ; 

Effects  of on  bacteria.    ().  S<-hieinann  and  T. 

Ishiwara.     Zeits.    Ilvg.,    1914,    77,    49.    ("hem.- 
Zeit.,  191.).  39,  Rep.  37. 

.Salv.\rs.\n  has  a  very  strong  antiseptic  action  on 
the  germs  of  anthi'ax,   erysipelas,   and  glanders. 


Ethylliydrocupreine  is  similarly  potent  against 
pneumococci  ;  even  in  dilutions  of  1  :  .'")00,0()0 — • 
1  :  l.OOO.OOO  the  iiiliibitivc  action  is  maiUed, 
although  the  germs  arc  killed  but  slowly  ;  towards 
other  germs  it  is  less  powerful.  The  selective 
actit)n  is  ai)pi<)ximat<'ly  the  same  in  sennii  as  in 
brotli  ;  it  is  more  iironounced  in  activated  scriun 
than  in  uiuutivatcd.  whilst  tlu;  reverse  is  the  case 
with  mercutic  chloride.  Tlic  cITect  of  plienol  is 
diminished  less  than  that  of  mercvu-ii-  chloride  by 
using  a  serum  mcdiuiii,  and  to  about  the  sanie 
extent  in  both  kinds  of  serum.  Salyarsan  is 
markedly  h-ss  a<live  in  ox-seruiu  than  in  rabbit- 
serum.  The  .-vction  of  salvai-san.  mercuric  <hlofiile. 
and  phein>l  in  bi-olli  lulluies  is  rcduc<'d  considcr- 
ablv  bv  addition  ol'  lecithin  ni'  cholesterol. 
•       ■  — K.  II.  T. 

Saiioiiiii  :  Iiifliicnrc  nf ufion  dininfiTlniilg.    K. 

Uotkv.    Zentralbl.  Hakteriol.,  19M  (I).  73,  195. 

Chem.-Zcil..  1915,  39,  Kep.  58. 
By  the  addition  of  saponin  the  disinfecting  action 
of  carbolic  acid,  tar  preparations  such  as  lysol 
and  odorite,  formalin,  etc.  is  increased;  that  of 
liydrochloric  acid,  potassium  hydroxide,  and 
mercvnic  oxycyanide  is  unalTected  ;  and  that  of 
silver  nitrate  and  corrosive  sublimate  is  decreased. 

—J.  K. 

Dental  cements  ;  (lenmicidul  cfficicnri/  of .    P. 

Poetschke.  J.  Ind.  Eng.  Chem.,  1915,  7, 195—202. 
An  investigation  of  the  germicidal  efliciency  of  so- 
called  "  copper  cements  "  or  "  copper  oxyphos- 
phates,"  which  are  mixed  for  use  witli  a  concen- 
trated solution  of  phosphoric  acid  to  which 
aluminium  hvdroxide  and  sometimes  iron  and 
nickel  salts  have  been  added.  The  cements 
usuallv  consist  of  copper  salts  and  zinc  oxide,  with 
various  filling  materials  and  colouring  matters. 
They  differ  widely  in  germicidal  activity,  which  is 
best  determined  bv  mixing  the  cement,  allowing 
it  to  set  and  harden,  then  grinding  it.  addiiig  a 
known  quantity  of  the  powder  to  sali\a  at  37°  C, 
and  preparing"  cultures  at  different  dilutions  o<i 
nutrient  agar-agar  in  tlie  usual  way.  Cuprous 
and  cupric  oxides  and  zinc  oxide  were  found  to 
possess  marked  germicidal  properties,  and  the 
bactericidal  effect  of  zinc  oxide  was  enhanced  by 
addition  of  cuprous  oxide  or  iodide  or  cupric 
phosphate. — A.  S. 

Purification  of  Uiinirnj  (fflurni.i.    \'cit<h.    Sec  XV. 

Risk  of  noisoitiiiii  by  volatilised  viercnric  chloride, 
Moll.     See  IX. 

Patents. 

Water  and  other  liquids  ;  Process  and  appaniliis  for 

determininij  the  degree  of  impurity  of .     /. 

Wegrzecki.  Fr.  Pat.  47L351,  April  25,  1914. 
A  known  volume  of  the  water  is  treated  with  ,a 
precipitant,  such  as  basic  lead  acetate  or  alum, 
the  mixture  filtered  through  a  layer  of  j^aper  or 
other  white  material,  and  the  fdter  is  dried  and 
the  stained  siu'face  compared  with  a  sciies  of 
standard  stains  produced  by  known  amounts  of 
impurity. — J.  II.  J. 

Liquids ;    Means   for   sterilisation,   filtration,    and 

similar  treatment  of .    L.  I^inden,  Brussels. 

Eng.  Pat.  5512,  Alarch  4.  1914.  Under  Int.  Conv., 
March  10,  1913. 
The  liquid  is  passed  successively  through  a  settling 
tank,  a  horizontal  filter,  a  chamber  divided  by  a 
vertical  partition  over  which  the  licinid  Hows,  a 
second  horizontal  filter,  and  a  secoml  settling  tank. 
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On  leaving  the  upper  part  of  the  latter,  the  liquid 
is  treated  with  a  suitable  reagent,  and  passes 
through  two  mixing  tanlcs  and  thence  through  a 
series  of  vessels  exactly  similar  to  the  first  set. 
The  direction  of  flow  of  the  liquid  through  the 
whole  apparatus  may  be  reversed  to  cleanse  the 
Mitel's,  et<-.,  and  the  liquid  in  the  ohanilier  between 
the  filters  may  he  drawn  ofl'  through  a  tap  at  the 
bottom,  thus  causing  any  liquid  above  the  surface 
of  the  filters  to  pass  downwards  and  aid  in  the 
cleansing  operation. — W.  P.  S. 

Sterilisation,  filtration,  and  similar  ireatmcnl  of 
liquids.  \j.  Linden,  Brussels.  Kng.  Pat.  (i27:i, 
March  12,  1914.  Under  Int.  Conv.,  April  19, 1913. 
Addition  to  Eng.  Pat.  5512  of  1914.  (See  pre- 
ceding abstract.) 

In  the  treatment  apparatus,  each  filter  compart- 
ment has  a  settling  compartment  associated  witli 
it,  and  each  pair  is  arranged  in  series.  At  the 
extremes  of  the  series  are  reaction  chambers. 
The  liquid  flows  downwards  through  each  filter 
and  upwards  through  each  settling  compartment. 
Along  the  top  of  the  compartments  is  a  frame 
covered  with  filtering  cloth  impregnated  with  a 
cream  made  from  chalk,  alum,  or  other  substance 
which  will  act  as  a  filtering  and  sterilising  agent. 
The  filters  are  cleansed  by  reversal  of  flow,  and 
conical  spaces  are  provided  below  each  pah-  of 
vertical  compartments  for  the  collectif)n  of  the 
removed  matters. — J.  H.  J. 

Sterilising  liquids  ;    Process  of  and  apparatus  for 

.   J.  :M^rie,  Paris.   Eng.  Pat.  9495,  April  16, 

1914.    Under  Int.  Conv.,  April  20,  1913. 

In  apparatus  where  the  Uquid  to  be  sterilised  is 
passed  through  a  heat-exchanger  before  it  enters 
the  steriliser,  means  are  provided  for  filling  the 
steriUser  and  the  outlet  passage  of  the  heat- 
exchanger  with  water.  The  sterUiser  is  then 
heated,  and,  when  the  water  has  been  sterilised, 
the  liquid  to  be  treated  is  introduced  under 
cpnst:ant  pressiu'e,  driving  tlie  water  out  of  the 
apparatus.  At  the  end  of  the  operation,  the 
apparatus  is  again  filled  with  water  in  readiness 
for  subsequent  use. — W.  P.  S. 

Sterilising  water  ;   Process  and  apparatus  for  - 


G.  Ornstem.  Fr.  Pat.  471,627,  Feb.  12,  1914. 
Under  Int.  Conv.,  Feb.  14,  1913. 

Gaseous  chlorine,  supplied  from  a  cylinder  of  the 
liquefied  gas,  is  passed  into  tlie  bottom  of  a 
tower  filled  with  contact  material  where  it  meets 
a  current  of  the  water  to  be  sterUised  trickling 
downwards :  the  proportions  of  clilorine  and  water 
can  be  adjusted  by  taps  on  the  respective  supply 
pipes.  The  solution  obtained  runs  from  the  bottom 
of  the  tower  into  a  main  pipe  of  the  supply  to  be 
treated.  A  pressiu-e  regulator  may  be  placed  on  the 
l^ipe  admitting  the  chlorine  gas  to  the  tower.  Four 
type.s  of  apparatus  are  described  and  illustrated. 

—J.  H.  J. 

Carbon  dioxide  ;    Absorbent  foi in  breathing 

apparatus  for  use  in  mine  rescue  tcork  or  like 
piirpo.^es.  K.  J.  Bevan  and  R.  H.  Davis.  London. 
Eng.  Pat.  22,719,  Nov.  18,  1914. 

Wood  pulp  is  groiuid  with  caustic  soda  solution 
until  a  criunbly  substance  is  produced,  which  is 
more  efficient  than  caustic  soda  in  lumps  or  sticks 
as  an  absorbent  of  carbon  dioxide  and  has  special 
advantages  in  breathing  apparatus. — J.  H.  J. 

Furnace  for  burning  detritus,  night  soil,  and  the  like. 

Stettiner     Chamotte-Fabrik     Akt.-Ges.      vorm. 

Didier.     Fr.  Pat.  471,411,  April  27,  1914. 
Thk  fiunace  is  of  the  grateless  t  j'pe.in  which  com- 
bustion takes  place  ia  the  lower  portion  of  the 


descending  refuse.  The  combustion  chamber  is 
surrounded  by  a  water  jacket,  and  at  the  level  of  the 
bottom  of  the  jacket  air  is  introduced  through 
several  tuyeres  wliich  are  of  the  shape  of  a  double 
cone  and  form  a  circle  round  the  chamber.  To 
remove  the  layer  of  burnt  material,  a  clinker  cutter 
worked  by  liydraulic  pi'essure  is  introduced  througli 
an  opening  in  the  wall  of  the  furnace  and  detaches 
I  the  clinker  ;  it  is  then  withdrawn  on  to  its  platform, 
I  which  moves  along  rails  to  the  next  furnace  to  lie 
operated.  The  bottom  of  the  furnace  is  closed  by  a 
plate  when  combustion  is  going  on,  but  when  the 
I  cutter  is  to  be  operated,  the  plate  is  drawn  out 
and  its  place  taken  by  a  cylinder,  through  which 
the  clinker  detached  by  the  cutter  falls  and  is 
guided  on  to  a  travelling  band  below. — J.  H.  J. 

Antiseptics,  disinfectants,  ayid  germicides  [from  pent 

tar] ;     Manufacture    of .       G.    T.    Morgan. 

Dublin,  and  G.  E.  ScharlT.  Bray,  Ireland.    Eng. 
Pat.  19,253,  Aug.  31,  1914. 

Pbat  tar  is  dried  at  lOO"  C  and  distilled  imtil  a 
sample  of  the  distillate  .solidifies  on  coohng.  The 
I  distillate  is  extracted  with  a  10 — 15%  solution  of 
caustic  soda,  the  extract  is  separated  and  neutral- 
ised with  mineral  acid,  and  the  acidic  oils  which 
separate  are  fi-actionaUy  distilled,  the  fractionation 
being  controlled  by  bactericidal  tests.  The  fractions 
obtained  at  different  temperatures  have  different 
coefficients  against  B.  typhosus,  the  higher  fractions, 
wliich  distil  at  200° — 266°  C.  and  consist  of  aro- 
matic hydroxy  compounds,  having  the  stronger 
germicidal  action.  The  various  fractions  can  be 
used  as  disinfectants  either  in  the  concentrated 
state,  in  solution  in  an  organic  solvent,  in  suspension 
in  water,  in  emulsion  in  mucilage,  or  made  up  into 
a  solid  form. — J.  H.  J. 

Sckweinfurt   Green   or   other   compounds   of   copper 

and  arsenic  ;    Process  for  rendering soluble 

in  ivater.    Chem.  Fabrik  Schweinfurt  G.  m.  b.  H. 

Fr.  Pat.  471.406,     Apr.  29,   1914.     Under  Int.  J 

Conv.,  Aug.  21,   1913.  -  \ 

The  compound  is  mixed  with  a  nitrogenous  sub- 
stance, such  as  gelatin  or  protein  .substances  or  their 
derivatives,  and  ^^dth  a  caustic  alkali  or  alkaline-  J 
earth  hydroxide  and  water,  and,  if  necessary,  heated  ■ 
untU  the  solution  has  a  blue  tint.  The  liquid 
contains  only  traces  of  free  ammonia  and  is  suitable 
for  a  plant   insecticide. — C.  A.  M. 

Cleaning  and  disinfecting  liquids.  [Paint  remover.] 
I.  L.'Hahnan.  Fr.  Pat.  471,747,  May  2,  1914. 
Under  Int.  Conv.,  May  7,  1913. 

A  CAUSTIC  alkali,  an  ammonium  salt,  and  an  alkal' 
carbonate  are  dissolved  successively  in  water,  and 
an  alcohol  is  added,  preferably  in  the  proportion, 
9-8%  KOH,  2-5%  NH,C1,  1-25%  K2CO3,  80—82% 
water,  and  4-95 — 5%  alcohol. — F.  SoDN. 

Electrochemical  treatment  of  limiids.  [Water  soften- 
ing.] C.  P.  Landreth,  Philadelphia,  U.S.A. 
Eng.  Pat.  3181,  Feb.  6,  1914.  Under  Int.  Conv., 
Feb.  21,  1913. 

See  Fr.  Pat.  468,277  of  1914  ;    this  J.,  1914,  971. 

Liquid-steriliser.  V.  Henri,  A.  Helbronner,  and  M. 
von  Recklinghausen,  Paris,  Assignors  to  The 
R.U.V.  Co.  U.S.  Pat.  1,132,265,  March  16,  1915. 
Date  of  appl.,  Feb.  20,  1910. 

See  Addition  of  March  1,  1910,  to  Fr.  Pat.  400,602 
of  1909  ;  tliis  J.,  1910,  1129. 

Water  and  other  liquids  ;  Apparatus  for  the  treatment 

of by  ultra-violet  rays.    V.  Henri,  Paris,  and 

A.  Helbronner  and  M.  von  Recklinghausen, 
Suresnes,  France,  Assignors  to  The  R.U.V.  Co. 
U.S.  Pat.  1.132.200,  March  10.  1915.  Date  of 
appl.,  Nov.  10,  1913. 

See  Eng.  Pat.  25,509  of  1909  ;   tliis  J.,  1910,  1471. 
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Apparatus  for  delecting  and  estimalinij  the  inipuriiies  I 
and  dissolved  matter  in  trater  and  other  liquids.  '■ 
Eng.  I'at.  12,735.     ^Vf  XXIII. 


XX. -ORGANIC  PRODUCTS  ;    MEDICINAL       | 
SUBSTANCES  ;    ESSENTIAL  OILS.  | 

Opium  ;  Influence  of  ntould  fumji  on  the  alkaloid-  \ 
content  of — — .  O.  v.  Kriedrichs.  Z.  physiol.  i 
Chem.,  1914,  93,  276—282.  | 

Petri  dishes  containing  moistened  opium,  in  some 
cases  mixed  with  10%  of  lactose,  were  inoculated   ! 
with  four  different  movdds  and  incubatcii  at  18° — 
22°  C.  for  20  hours.     In  all  cases  profuse  mycelial 
prow'th  was  observed,  but  two  of  the  organisms, 
Penicillium    vindieaium    and     CUroviyces    glaber,   '■ 
were  without  any  action  on  the  alkaloids  deter- 
mined (morphine,  narcotine,  and  codeine).     Asper-  ' 
gillus  niger  did  not  attack  morphine  but  destroyed  I 
small  quantities  of  narcotine  and  codeine.     Aspcr-   ' 
gilhis  Ostianus,  found  on  opium  from  the  Levant, 
de<'omposed  all  three  to  some  extent,  but  morphine 
only    slightly.     Growth    of    moulds    on    pharma- 
ceutical  preparations   of   opium   is   thci-efore   not 
likely  to  reduce  their  content  of  alkaloids  to  any 
considerable  extent. — J.  H.  L.  i 

Digitalis    leaves;    Physiological    valuation    of , 

and  the  enzymes  oj  digitalis.  Happ.  Apoth.-Zeit., 
1914,  29,  860,  865—867.  Z.  angew.  Chem.,  1915, 
28,  Ref.,  19. 

The  physiological  value  of  digitalis  preparations 
can  be  determined  accurately  only  by  a  biological 
process.  The  author  prefers  Hale's  method  to  that 
of  Focke.  The  guaiacum  reaction  is  useful  only 
as  affording  indications  of  the  method  of  drying 
and  preservation.  In  moist  digitalis  leaves  the 
physiological  value  diminishes  owing  to  enzyme 
action.  The  quantity  of  sugars  formed  in  "the 
digitalis  plant  by  enzjTne  a<tion  is  not  an  exact 
measvu-e  of  the  amount  of  digitalis  glucosides  lost 
thereby.  A  digitalis  preparation  free  from  enzymes 
can  be  obtained  by  heating  the  drug  for  10  minutes 
in  an  autoclave  at  105^  C,  but  the  secondary 
gastric  effects  produced  by  digitalis  powilcr  are 
observed  also  with  the  euzvme-free  preparation. 

—A.  S. 

Cttsparine  :    Isonicrisalion    and    decomposition    of 

.   Invesligalions  on  the  alkaloids  of  Angostura. 

J.  Troeger  and  W.  Miiller.  .\nh.  I'liarni..  1914, 
252,  459—480.  Z.  angew.  Chem.,  1915,  28,  Kef., 
19.  (See  also  this  J.,  1910,  294;  1011,  152; 
1912,  1050.) 

Crsp.^niNE,  CigHuNOj.OCH,,  m.  pt.  9.3°  C,  is  a 
quinoline  derivative.  By  the  action  of  moist 
silver  oxide  or  potassium  hydroxide  on  its  meth- 
odide,  ethiodide,  or  propiodide,  isocusparine, 
C,8H,.0,.NCH„  m.  pt.  194°  C,  is  produced.  When 
cusparine  is  heated  in  a  current  of  dry  hydrogen 
chloride,  pyrocusparine,  CirIIijNOj,  m.  pt."255°  C, 
is  formed.  Tliis  yiekis  a  nitro-derivative, 
C,,H,,NO,(NO,),  m.  pt.  283°  C,  when  treated 
with  dilute  nitric  acid. — A.  S. 

Calcium-theobromine  ;  Crystallised .    L.  Rous- 
seau.    Comptes   rend.,    1915,    160,   363 — 305. 

Theobromine  (2  mols.)  and  calcium  oxide  (1  mol.) 
are  heated  together  in  the  presence  of  water, 
and  the  fine  long  needles  obtaineii  on  cooling 
are  dried  over  sulphuric  acid.  The  product, 
(C7H7N,Oj)jCa,9HjO,  is  soluble  in  64  p.arts  of 
water  at  16°  C,  and  in  14  at  100°  C.  ;  and  in  625 
parts  of  alcohol  at  90°  C,  being   thus   25    times 


more  soluble  in  cold  water,  10  times  in  boiling 
water,  and  7  times  in  boiling  alcohol  than  theo- 
bromine. Carbonic  and  other  acids  liberate  the 
theobromine  in  the  colloidal  state,  and  this  is 
probably  the  cause  of  the  rapidity  and  intensity 
of  the  diuretic  effect  of  the  salt  when  it  comes  into 
contact  with  gastric  juice  in  the  stomach. — J.  P.  O. 


Pepsin  ;  Use  of  edestin  in  the  determination  of  - 


11.  Delaimav  and  t).  Baillv.    Bvdl.  .Sci.  Pharma- 
col., 1915,  21.    Pharm.  J.,"  1915,  94,  389. 

Edestin,  a  vegetable  globulin  from  hemp  seed, 
can  be  advantageously  substituted  for  fibrin  in 
determining  the  activity  of  pepsin.  It  is  prepared 
by  extracting  bruised,  fat-free  hemp  seed  with  10  "o 
sodium  chloride  solution,  in  which  edestin  is 
readily  sohiblo  and  from  which  it  can  be  obtained 
either  by  the  addition  of  large  excess  of  water,  or 
by  removing  the  salt  by  dialysis,  or  in  a  crystalline 
state  by  strongly  cooUng  the  hot  solution.  Edestin 
is  insoluble  in  piu-e  water  but  soluble  in  dilute 
solutions  of  neutral  salts  and  in  2-5  "„  hydrochloric 
acid,  from  which  latter  solution  it  is  precipitated 
by  nitric  aciii.  02  grm.  of  pepsin  of  the  strength 
of  the  French  Pharniacopceia  completely  digests 
the  edestin  in  20  c.c.  of  a  0-5%  solution  in  2-5  % 
hydrochloric  acid  in  15  minutes  at  50°  C.  The 
presence  of  un<ligested  edestin  is  shown  by  the 
turbidity  produced  by  the  addition  of  30  drops  of 
nitric  acid  to  the  cooled  solution. — -T.  C. 


Cholesterol:  Oxidalioji  of hii  the  blood  tissue. 

J.    Lifschiitz.     Z.    phvsiol.    Chem.,     1914,    93, 
209—227. 

Experiments  have  shown  that  cholesterol  is 
oxidised  to  some  extent  on  digestion  at  60°  C.  for 
several  days  with  glacial  acetic  acid  and  dried  fat- 
free  blood,  thus  confirming  the  author's  view  that 
in  the  body  the  oxidation  of  cholesterol  takes  place 
in  the  blood. — J.  H.  L. 


Eucalyptus  globulus    of    California  ;     Oil    of - 


C.   E.  Burke  and  C.  C.  Scalione.    J.  Ind.  Eng. 
Chem.,  1915,  7,  200—209. 

Lakge  quantities  of  Eucalyptus  globulus  oil  could  bo 
produced  in  California  and  other  parts  of  the 
Pacific  coast  where  the  tree  is  grown  for  timber, 
but  the  oil  does  not  fulfil  the  requirements  of  the 
U.S.  Pharmacopo'ia.  It  has  sp.  gr.  0-9052  at 
20°  C,  [if£  =14-42°,  n"ii'=  1-46053,  and  is 
insoluble  in  70%  alcohol,  differing  notably  from 
the  Australian  oil.  The  CaUfornian  oil  contains 
the  same  constituents  as  the  Australian  oil,  but  in 
different  proportions.  It  contains  butjTic,  iso- 
valeric, and  capronic  aldehydes,  6  ;  pinene,  21 — 
22  ;  cineol,  47  ;  alcohols  (eudesmol,  globviol),  23  "o  ; 
the  high  content  of  pinene  is  the  chief  cause  of  the 
difference  in  properties  from  the  Australian  oil. 
In  distilling  the  oil  the  burrs  should  be  separated 
from  the  leaves,  as  the  oil  from  the  former  is 
inferior  to  the  leaf  oil. — A.  S. 


Aniseed  oil;  Quantity  of  iodine  absorbed  bi/ . 

E.  Morin.   Ann.  Chim.  Analyt.,  1915,  20,  49—52. 

It  was  found  that  pure  aniseed  oil  absorbed  iodine 
in  the  average  proportion  of  1-6061  grm.  per  grm. 
of  oil,  when  the  absorption  was  determined  by 
Hiibl's  method,  using  a  solution  of  the  oil  in  50% 
alcohol  and  allowing  the  reaction  to  proceed  for 
3  hours.  The  quantity  of  iodine  ab.sorbed  was 
not,  however,  constant  ;  it  varied  with  the  amount 
of  oil  in  the  solution,  e.g.,  from  1-651  grm.  per 
grm.  of  oil,  when  a  0-08%  solution  of  the  latter 
was  employed  for  the  determination,  to  1-7356  grm. 
in  the  case  of  a  0-12%  solution. — W.  P.  S. 
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Camphor   ■production   in    the    United    Sto<<?s.     Oil, 
Paint,  and  Drug  Rep.,  March  29,   1915. 

Imports  of  camphor  into  the  United  States  from 
Japan  during  1914  amounted  to  over  5,000,000  lb., 
and  in  view  of  the  tendency  of  the  Japanese 
monopoly  to  demand  high  prices  and  to  encourage 
home  consumption,  increasing  efforts  are  being 
made  to  develop  camphor  forests  in  the  southern- 
most portions  of  the  United  States  and  also  to 
produce  camphor  synthetically  from  a  turpentine 
base.  Many  difficulties,  however,  are  stUl  being 
encountered  and,  despite  many  years  of  experi- 
mental work  and  an  enormous  outlay  of  money, 
the  residts  attained  to  date  have  been  meagre, 
and  have  appeared  fai-  from  warranting  the 
expenditure  already  made. 

Keccnt  activities  in  camphor  forestry  include 
the  entrance  into  this  field  of  three  new  enter- 
prises, two  of  which  are  conducted  in  Florida 
and  one  in  Texas.  A  pioneer  enterprise,  backed 
by  the  manufacturers  of  nitrocellulose  products, 
had  previously  invested  heavily  in  these  trees 
and,  a  year  ago,  added  500  acres  of  new  camphor 
trees  ;  now  it  has  many  thoiLsands  of  young  trees 
in  its  nursery.  The  company,  like  others  which 
have  more  recently  embarked  upon  the  industry, 
was  encouraged  by  the  suggestion  of  the  United 
States  Department  of  Agriculture,  which  repeatedly 
pointed  out  the  desirability  and  practicability  of 
producing  the  natural  product  in  the  United  States. 
It  was  soon  discovered  that  tlie  Government's 
statistics  on  the  growth,  development,  and  yield 
of  camphor  trees  were  both  deficient  and  inaccurate 
and  all  avaUable  figures  on  production  had  to  be 
revised  materially.  Nevertheless,  this  enterprise, 
whose  camphor  forest  is  at  Satsuma  Heights,  Fla., 
has  already  obtained  10,000  lb.  of  crude  camphor 
from  its  trees  and  is  now  looked  upon  as  a  promis- 
ing venture,  although  the  returns  from  the  invest- 
ment have  fallen  far  short  of  the  originally  sanguine 
expectations  of  its  backers. 

Of  the  three  other  enterprises  mentioned,  the 
Florida  Essential  Oils  Company  has  the  nucleus 
of  a  camphor  forest  at  Green  Cove  Springs,  Fla., 
and  has  recently  bought  10,000  acres  of  land 
in  that  locality,  in  which  it  is  jjlanning  to  set  out 
thousands  of  new  camphor  trees.  St.  Mary's 
Florida  Colony  Company  has  lately  purchased 
10,000  acres  of  land  at  Glen  St.  Mary,  Fla.,  and 
expects  to  utiUse  2,000  acres  of  this  property 
in  the  near  future  for  camphor  tree  growing. 
The  Alvin  Japanese  Nursery  Company  has 
acquired  100  acres  of  land  for  camphor  tree 
growing  near  Alvin,  Tex.,  and  reports  that  500 
a<;res  of  land  close  to  its  property  are  already 
devoted  to  a  small  forest  of  these  trees. 

The  greatest  handicap  with  which  these  enter- 
prises have  to  contend  is  the  relatively  smaU 
yield  of  the  new  trees.  Many  of  the  Japanese 
and  Chinese  trees  are  50  to  100  years  old  and  some 
of  them  from  200  to  500  yeare  old  ;  even  from 
comparativelv  young  trees,  there  have  been 
obtained  yields  valued  at  $.3,000  to  $5,000  each. 

The  Schering  interests  in  Germany  have  long 
since  succeeded  in  making  a  comparatively  large 
quantity  of  synthetic  camphor  from  a  turpentine 
base,  which  meets  all  conuiiercial  and  pharma- 
copeial  requirements,  but  have  been  unable  to  pro- 
duce it  cheaply  enough  to  compete  with  the  natiual 
product  except  when  prices  have  been  abnormally 
high.  This  has  also  been  the  experience  of 
the  numerous  American  experimenters  in  this 
field.  Eecently,  however,  the  American  Camphor 
Corporation,  of  Philadelphia,  has  contended  that 
it  can  produce  enough  gum  camphor  in  this  way 
to  meet  the  requirements  of  the  manufacturers 
of  nitro-celkdose  compounds  as  well  as  the  drug 
trade.  However,  it  seems  that  the  makers  are 
not  yet  in  a  position  to  make  camphor  in  sufficient 
quantities,  although  some  of  the  refined  synthetic 


gum  made  by  this  company  has  been  employed  by 
the  drug  trade. 

Alcohol  in  pharmaceutical  preparations  ;  Determin- 
ation of .    Reuss.  Pharm.   Zentralh.,   1915. 

Pharm.  J.,  1915,  94,  489. 

Richter's  method  is  modified  as  follows  :^25  c.c. 
of  the  preparation,  25  c.c.  of  20  %  sodium  chloride 
solution,  and  15  c.c.  of  petroleum  spirit  (b.  pt. 
40° — 55°  C.)  are  shaken  together  in  a  separator 
for  one  or  two  minutes  ;  the  salt  solution  con- 
taining the  alcohol  is  separated,  and  after  some 
time  a  further  layer  of  alcohol  in  salt  solution  is 
formed,  which  is  also  separated.  The  traces  of 
alcohol  remaining  in  the  petroleum  spirit  are 
shaken  out  with  fresh  salt  solution,  the  alcoholic 
extracts  are  distilled,  after  neutraUsation  if  volatile 
acids  are  present,  and  the  alcohol  is  collected  in  a 
pyknometer  and  determined  in  the  usual  manner. 

Urease  of  soya  beans,  and  its  application  to  the 
determination  of  urea.  F.  Eigenberger.  Z.  physiol. 
Chem.,  1915,  93,  370—377. 

The  urease  present  in  soya  beans  may  be  used  for 
the  determination  of  urea  in  urine.  The  urease 
solution  is  added  to  the  urine  and  a  cvirrent  of  air 
drawn  through  the  mixture,  the  ammonia  formed 
being  absorbed  in  standard  acid.  The  whole  of  the 
ammonia  is  liberated  from  the  urea  in  about  1  hour, 
and  the  results  obtained  agree  well  with  those 
found  by  the  Kjeldahl  and  other  methods.  The 
urease  solution  is  prepared  by  mixing  an  aqueous 
extract  of  the  beans  with  a  large  excess  of  acetone, 
separating  the  precipitate,  and  dissolving  it  in  ten 
times  its  weight  of  water  to  which  is  added,  for 
every  grm.  of  the  precipitate,  0-6  grm.  of  dipotas- 
sium  phosphate  and  04  grm.  of  monopotassium 
phosphate. — W.  P.  S. 

Isoprene ;     A    crystalline   compound   of with 

sulphur  dioxide.  G.  de  Bruin.  Koninkl.  Akad. 
van  Wetenshappen,  Amsterdam,  June  27,  1914. 
Chem.-Zeit.,  1914,  38,  1205. 

After  keeping  in  a  sealed  tube  at  the  ordinary 
temperatiu-e  for  two  days,  a  mixture  of  isoprene 
and  liquid  sulphur  dioxide  deposited  white  crystals 
of  an  addition  product,  melting  at  62-5°  C,  and 
probably  possessing  the  structure  : 

cn.cH.K 
11  >so. 

)C— ch/ 


(CH^K 


— J.  R. 


Halogens  ;  Catalytic  addition  of  the [to  un- 
saturated organic  co^npounds}.  L.  Bruner  and 
J.  Fischler.  Z.  Elektrochem.,  1914,  20,  84. 
Chem.-Zeit.,   1915,   39,  Rep.  57. 

Iodine  and  antimony  tribromide  act  as  catalysts  in 
presence  of  bromine  not  only  in  substitution 
reactions,  but  also  in  addition  reactions  with  such 
substances  as  acetylene  dichloride  and  ethyl 
cinnamate  ;  the  relation  between  the  amount  of 
catalyst  and  the  reaction-velocity  is  different  in  the 
two  classes  of  reaction. — J.  R. 

Chemical  action  of  light.  G.  Ciamician  and  P.  Silber. 
Ber.,  1915.  Apoth.-Zeit.,  Mar.  6,  1915.  Pharm. 
J.,  1915,  94,  489. 

Nicotine  in  aqueous  solution  exposed  to  light  for 
six  months,  was  converted  by  autoxidation  into 
resinous  compounds  and  oxynicotine,  which  was 
further  oxidised  to  nicotinic  acid  and  methyl- 
amiiie.  Similarly  piperidine  is  converted  into  a  base 
containing  oxygen,  and  formic  and  glutaric  acids 
are  formed.  Copper  benzoate  suspended  in  acet- 
aldehyde  and  exposed  to  light  for  seven  months, 
was  reduced  to  metallic  copper,  which  was  separ- 
ated  partly   as   a   precipitate   and   partly   in   the 
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form  of  a  mirror :  benzoic  acid  is  liberated,  and 
apparently  acetic  acid  is  formed. 

Formaldehyde  ;   Determination  of and  of  hexa- 

melliylenctctramine  in  formalin  paMilles.  W. 
.Stiiwe.  Arch.  Pliarm.,  I'.tll,  252,  430—435. 
Z.  angew.  flicm.,  1915,  28,  Kef.,  18. 

TllK  solution  containing  fonnalilcliyile  is  added  to 
freshly-prepared  Nes-sler's  sohitii>n,  whereupon 
reduction  to  metallic  mercury  "ccurs.  After  acidi- 
fying with  dilute  acetic  acid,  the  mert'ury  is 
ilissolved  by  treatment  with  excess  of  iV/lO  iodine 
solution,  and  the  exces.s  titrated  with  iV/10  thio- 
sulphate.  The  process  may  also  be  used  for  the 
determination  of  hexamethylenetetramine,  e.g.  in 
formalin  pastilles. — A.  S. 

Acid  secretion  of  the  gram  plant,  Cicer  arielinum. 
Sahasrabuddhe.   Sec  XVI. 

Determination  of  the  iodine  value  of  alcoholic 
liqueurs  by  Ili'ibVs  method.  Iodine  value  of  essential 
oils.    .Marcille.    See  XVIII. 

Patents. 

Aniinophenyl  arsenic  compound.  A.  II.  C.  Heitman, 
Assignor  to  Parke,  Davis  and  Co.,  Detroit,  ilich. 
U.S.  Pat.  1,119,279,  Dec.  1,  1914.  Date  of  appl.. 
April  5,  1913. 

Aromatic  amino  compoun<ls  in  which  an  amino 
group  is  combined  with  at  least  one  carbo-ethoxy 
group,  are  prepared  by  treating  aniinophenyl 
arsenic  derivatives  with  carbo-ethoxy  compounds 
such  as  ethyl  chlorocarboiiatc,  then  nitrating, 
and  reducing  the  nitro  group.  Examples  men- 
tioned are  carbo-ethoxy-;j-aminophenylarsenoxide. 
C-HsO.CO.NH.C.H^.AsO,  and  carbo-ethoxy-4.5- 
diaminophenylarsenoxide.  The  compounds  are 
claimed  as  specifics,  e.g.  for  hog  cholera. — F.  Sp. 

Acylsalicylic  acid  compounds  ;    Derivatives  of . 

W.  lliemenz,  Elberfeld,  Gerniany,  Assignor  to 
Synthetic  Patents  Co.,  New  York.  U.S.  Pat. 
1.122,201,  Dec.  22,  1914.  Date  of  appl.,  Sept.  3, 
1914. 

Antipyretic  and  antineuralgic  compounds  of  the 
general  formula,  RO.CO.R'O.CO.R'  (in  which  RO 
is  the  radical  of  .salicylic  acid  or  a  derivative 
thereof,  R'  is  an  aliphatic  radical,  and  R'  is  any 
organic  radical)  are  claimed.  Example  : — Acetyl- 
glycollyl  chloride  is  condensed  with  salicylic 
acid  in  the  presence  of  dimcthylaniline  diluted 
with  benzene,  formini;  ax-etvlglycollylsalicylio  acid, 
COOH.C,n4.0.CO.CHj.O.CO.CH„  m.  pt.  103°  C. 
The  following  compounds  are  also  mentioned  : — ■ 
AcetylglycoUyl-m-cresotinic  acid  (m.  pt.  108*) ; 
acetylglycollyl-p-cresotinic  acid  (m.  pt.  151*) ; 
acetylglycollylclilorosalicylic  acid  (m.  pt.  135°)  ; 
acetylglycollyl-iodosalicylic  acid  (m.  pt.  144°)  ; 
acetyl-la<:tyl-p-cresotinicacid  (m.  pt.  128°)  :ciimam- 
oylglycoUylsalicylic  acid  (m.  pt.  135°),  and 
anisoylglycollylsalicylic  acid  (m.  pt.  123°  C.>-— F.SP. 


Esters  of  ■ 


M. 


Carboxylarylphosphoric  acids 

Engelmann,  Elberfeld,  Germany,  Assignor  to 
Synthetic  Patents  Co.,  New  York.  U.S.  Pat. 
1,125,081,  Jan.  19,  1915.  Date  of  appl.,  May  12, 
1914. 

Clmm  is  made  for  compounds  of  the  type, 
ROOC.aryl.O.PO(OH)2,  and  more  particularly  for 
the  guaiacol  ester  of  p-carboxylphenylphosphoric 
acid,  m.  pt.  182°  C,  the  sodium  salt  of  which 
probably  has  the  formula, 

(CH,0).C.H4.0.C0.C,H..0.P0(0Na),. 
Other  examples  are  the  iso-cresyl  ester  (m.  pt.  179°) 
and  the  thymol  ester  (m.  pt.  163° C.)  of  p-carboxy- 


phenylphosphoric  acid.  The  compounds  are  pre- 
pared by  the  interaction  of  alcohols,  phenols, 
phenol-alcohols,  or  hydroxy  acids  with  the  halogen- 
carbonyl-arylphosphoric  acid  hahdcs  produced 
by  the  action  of  phosphorus  halides  on  aromatic 
hydroxy  acids.  They  are  said  to  be  valuable 
remedies  against  infectious  diseases.  They  are 
crystalline,  Dilourless  products  soluble  in  alcohol 
and  sparingly  soluble  in  water ;  their  salts  ara 
mostly  soluble  in  water. — F.  Sp. 


Perfumes  ;    Process  of  obtaining  - 


by  means  of 
solcents.  Lautier  Fils.  Fr.  Pat.  472,250,  July  30, 
1913. 

R.\piD  evaporation  of  the  solvent  at  low  tempera- 
tures is  secured  by  projecting  the  solution  of  the 
perfimie  in  a  spray  against  a  warm  surface  in  a 
special  still,  with  or  withovit  vacuum.  The  vapours 
of  the  solvent  pass  oft  and  are  condensed,  and  tho 
concentrated  solution  of  the  perfume  is  drawai  off, 
either  continuously  or  intermittently,  at  tha 
bottom  of  the  still. — F.  Sp. 

Hydrasiininc     derivatives;     Preparation     of . 

E.  Merck.     Ger.  Pat.  279,104,  Dec.  24,  1912. 

DiHYDROlsoQUiNOLlN'E  bases  (hydrastinine  de- 
rivatives) are  prepared  by  treating  homopiperon- 
ylamine  derivatives  of  the  general  formula, 
CH^Oj :  C,H3.CHj.CH(alkyl).NR.CUO  (R=hydro. 
gen,  alkyl,  or  aralkyl),  with  acid  condensing  agents, 
such  as  phosphorus  pentoxide  or  pentachloride, 
aluminium  chloride,  or  zinc  chloride.  When  R  =» 
hydrogen,  the  6.7-methylenedioxy-3.4-dihydro-3- 
alkylisoquinolines  obtained  are  subsequently  con- 
verted into  N-alkyl  or  N-aralkyl  derivatives. — A.  S. 


a-Methylcoumaranes  ;  Preparation  of- 


^._- „  ,-.., ..,.,,  .    Farben- 

fabr.  vorm.  F.  Bayer  und  Co.    Ger.  Pat.  279,864, 
Oct.  9,  1913. 

o-Allylphenols  having  the  allyl  group  united 
to  a  carbon  atom  are  treated  with  a  hydro-halogea 
acid  or  other  acid  condensing  agent,  and  the 
products  distilled  in  vacuo.  The  a-methylcou- 
maranes  thus  obtained  are  colourless  liquids  useful 
for  pharmaceutical  purposes. — A.  S. 

Ferrous  saUs  of  aromatic  hydroxycarboxylic  acids 

and  their  derivatives  ;    Preparation  of  acid . 

M.  Claass.     Ger.  I'at.  279,865,  Jan.  29,   1914. 

Alkali  salts  of  hydroxybenzoio  acids  or  of  their 
derivatives,  nuclear  homologues  or  substitution 
products,  are  treated  in  hot  aqueous  solution  with 
ferrous  salts  in  presence  of  a  small  quantity  of  a 
reducing  agent,  such  as  sodium  hydrosulphite  ; 
on  cooling,  the  acid  ferrous  salt,  e.g.,  acid  ferrous 
salicylate,  crystallises.  The  products  may  be  used 
as  antiseptics. — A.  S. 

2-IIalogen-2-methylbulane  :      Preparation    of  

Badlschc  Anilin  und   Soda  Fabrik.      Ger.   Pat. 
279,955,  Sept.  10,  1913. 

The  fraction  distilUng  up  to  about  45°  C,  resulting 
from  the  cracking  of  high-boiling  hydrocarbons,  is 
treated  with  a  hydro-halogen  acid.  The  2- 
lialogen-2-methylbutane  so  obtained  is  purified  by 
distillation.  It  can  be  used  for  the  synthesis  of 
isoprene. — A.  S. 

Mercury  compounds  of  tyrosine  and  its  derivatives  ; 

Preparation  of .  F.  Hoffmann-La  Roche  und 

Co.    Ger.  Fat.  279,957,  Sept.  25,  1913. 

Alkaline  solutions  of  tyrosine  or  its  derivatives 
are  treated  with  mercuric  compounds  at  the 
ordinary  temperature.  The  products  are  sparingly 
soluble  in  water  but  readily  soluble  in  alkalis  :  the 
alkaline  solutions  change  to  jellies  when  kept  for 
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a  long  time.  Mercuric  sulphide  is  precipitated 
gradually  from  the  cold  solutions  by  ammonium 
sulphide. — A.  S. 

Mercurised  aminoarylsulphonic  acids  ;  Preparatimi 

of .    Cham.  Fabr.  von  Hevden  A.-G.    Ger. 

Pat.  281,009,  April  24,  1914. 

Mercury  aminoarylsulphonates,  or  mixtures  of 
aminoarylsulphonic  acids  with  mercury  compounds 
capable  of  reacting  with  the  acids  to  form  salts,  are 
heated  until  the  organic  mercury  compound 
becomes  soluble  in  alkali.  In  the  products 
obtained,  e.g.  sodium  mercuri-m-aminobenzene- 
sulphonate,  sodium  mercuri-aminophenolsulphon- 
ate,  and  acid  sodium  mercuri-»»-aminosulpho- 
benzoate,  the  mercury  is  more  firmly  combined 
than  in  corresponding  compounds  not  containing 
t,  \  amino  group.  When  sodium  mercuri-»i-amino- 
benzenesulphonate,  for  example,  is  treated  with 
ammonium  sulphide  solution,  darkening  is  ob- 
served only  after  24  hours.  Introduction  of  a 
hydroxyl  group  renders  the  mercury  less  firmly 
combined. — A.  8. 

Alkyl  esters  of  triacetylgaUic  aeid  :  Preparation  of 

.     Farbenfabr.    vorm.    F.    Baver    und    Co. 

Ger.  Pat.  279,958,  March  13,  1913." 

The  alkyl  esters  of  gaUic  acid,  with  the  exception 
of  the  methyl  ester,  are  acetylated.  or  triacetyl- 
gallic  acid  is  converted  into  its  alkyl  esters,  with 
the  exception  of  the  methyl  ester,  by  the  usual 
methods.  The  products  are  of  value  as  astrin- 
gents.— A.  S. 


Hydro-derivative   of  colchicine ;    Preparation  of  a 

.   F.  Hoffmann-La  Roche  und  Co.   Ger.  Pat. 

279,999,  June  10,  1913. 

Colchicine  is  treated  with  hydrogen  in  presence 
of  finely  divided  palladium  or  a  colloidal  solution 
of  palladium.  The  product,  probably  tetrahydro- 
colchicine,  is  less  toxic  than  colchicine. — A.  S. 


p-Acylaminophenol  alkyl  ethers ;  Preparation  of 
[hydroxy]  derivatives  of  — • — .  Farbenfabr.  vorm. 
F.  Bayer  und  Co.  Ger.  Pat.  280,025,  April  13, 
1913. 

Compounds  of  the  general  formula,  (acvl)- 
RN.CoH,.OBi  (R  =  hydrogen,  alkyl,  acyl,  aryl, 
or  aralkyl  ;  R,  =  alkyl  with  one  or  more  sub- 
stituted hydroxy  groups),  are  obtained  by  treating 
N-acyl-p-aminophenols  with  polyhydric  alcohols 
or  their  anhydrides  or  with  halogen-substituted 
alcohols,  or  by  acylating  the  amino  group  of  O- 
hydroxyalkyl  "  ethers  of  p-aminophenol.  They 
exhibit  pronounced  analgesic  action  but  are  only 
slightly  antipyretic,  and  are  less  active  than 
phenacetin  in  forming  haemoglobin. — A.  S. 


Phosphorus  compounds  of  derivatives  of  higher  fatty 

acids  ;  Preparation  of  lipoid .    F.  Iloffmann- 

La  Roche  und  Co.  Ger.  Pat.  280,411,  Dec.  4,  1913. 

Lipoid  phosphorus  compounds,  which  are  readily 
resorbed,  are  obtained  by  the  action  of  hypophos- 
pliorous  acid  or  its  salts  on  higher  keto-fatty  acids 
or  their  derivatives,  e.g.  esters  or  amides  of  the 
acids,  diketo-acids,  or  hydroxyketo-acids.  The 
new  compounds  when  in  the  form  of  free  acids  are 
sparingly  soluble  in  water,  insoluble  in  petroleum 
spirit,  and  readily  soluble  in  glacial  acetic  acid, 
ether,  and  alcohol  ;  the  alkali  and  ammonium  salts 
are  readily  soluble  in  water.  The  compounds  are 
not  decomposed  by  bases,  even  on  boiling.  They 
possess  reducing  properties  corresponding  to  those 
of  phosphorous  acid. — A.  S. 


Hydrolecithin  ;  Preparation  of .    J.  D.  Biedel 

A.-G.  Ger.  Pat.  280,695.  March  1,  1914.  Addition 
to  Ger.  Pat.  256,998  (this  J.,  1913,  507). 

Lecithin  in  aqueous  colloidal  solution  or  sus- 
pended in  water  is  treated  with  hydrogen  or  a 
gaseous  mixture  containing  hydrogen  in  presence 
of  a  finely-divided  or  colloidal  metal  of  the  platinum 
group.  Other  animal  or  vegetable  phosphatides 
can  be  hydrogenised  in  a  similar  manner.  (See  also 
Ger.  Pat.  279,200  ;  this  J.,  1915,  250.)— A.  S. 


Morphine  ;  Preparation  of  alkyloxymethyl  ethers  of 

.    C.  Mannich.    Ger.  Pat.  280,972,  June  15, 

1913. 

Alkyloxymethyl  ethers  of  morphine  are  obtained 
by  the  interaction  of  alkali  compounds  of  the 
alkaloid  and  halogen  alkyl  ethers  of  the  general 
formula,  hal.CHj.O.alkyl.  Tlie  methoxymethyl 
ether  of  morphine  has  a  physiological  action 
stronger  than  that  of  the  alkyl  ethers  of  morphine 
but  weaker  than  that  of  morphine  itself.  It  may 
be  used  for  the  preparation  of  other  morphine 
derivatives,  being  readily  converted  into  N-  or  O- 
alkyl  derivatives.  When  heated  for  a  short  time 
with  sulphurous  acid  the  methoxymethyl  group  is 
removed. — A.  8. 


Chondroitin-sulphicric   acid  ;  Preparation  of  soluble 

salts   of .     J.    D.    Riedel   A.-G.     Ger.    Pat. 

280,974,  Dec.  10,  1913. 

A  jnxTURE  of  concentrated  solutions  of  equivalent 
quantities  of  a  salt  of  a  heavy  metal  and  an  alkali 
salt  of  chondroitin-sulphuric  acid  is  dialysed  against 
water,  and  the  resulting  solution  of  the  heavy 
metal  salt  of  chondroitin-sidphuric  acid  is  evapo- 
rated to  dryness  at  a  moderate  heat  or  treated  with 
a  precipitant  such  as  alcohol  or  ether.  The  pro- 
ducts are  useful  for  treating  affections  due  to 
parasites. — A.  S. 

Esters  of  8-hydroxyquinoline  ;  Preparation  of  [the 

salicylic   and   acetylsalicylic]    esters   of .     R. 

Wolftenstein.    Ger.  Pat.  281,007,  June  5,  1913. 

The  salicyUc  and  acetylsalicylic  esters  of  8- 
hydroxyquinoline  are  prepared  by  treating  it  with 
tlie  corresponding  acid  chlorides.  They  are  of 
value  therapeutically  by  reason  of  their  effect  on 
the  metabolism  of  purine  derivatives. — A.  8. 


Bile  ;  Process  for  obtaining  a  therapeutically  active 

preparation  from .    R.  Nohring.    Ger.  Pat. 

280,108,  June  14,  1913. 

Bile,  preferably  diluted  with  water,  is  treated 
with  acid,  the  precipitated  colouring  matter 
filtered  off,  and  the  solution  treated  with  alkali  to 
precipitate  the  active  substance.  The  product  is 
toxic  towards  pathologically  altered  organisms 
but  practicallv  non-poisonous  to  normal  oi^anisms. 

—A.  S. 


Lithium  acetylsaUcylale  ;  Process  of  manufacturing 

.    A.  Busch,  Brunswick,  Assignor  to  J.  A. 

Wulfing,  Beriin.  Germanv.    U.S.  Pat.  1.129,953, 
March  2,  1915.    Date  of  appl.,  Feb.  25,  1914. 

See  Eng.  Pat.  9266  of  1913  ;  this  J.,  1914,  613. 

Protocatechuic    acid   and   protocatechuic    aldehyde ; 

Preparation  of -from  piperonal.    L.  Schmidt. 

Ft.  Pat.  471,980,  Mav  8,  1914.   lender  Int.  Conv., 
Sept.  15,  1913. 

See  Ger.  Pat.  278,778  of  1913  ;  this  J.,  1915,  249. 
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XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

SohtbilUy  of  silver  chloride.     Olowczynski.  SeeVlI. 

Patents. 

Printing  photographic  7tegatives  or  positives  on  sensi- 

live  filnis  of  all  kinds;      Method  of .         A. 

Schwarz  and  W.  Kiebensahin.  Ger.  Pat.  279,232, 
Feb.  10,  l'J14. 

A  SUBSTANC'K,  s>uh  as  quartz,  which  possesses  a 
high  deRrec  of  transiiiarency  for  the  chemically 
active  ultra-violet  ray.s,  is  used  as  a  support  for 
the  film  on  whidi  tlie  netintive  or  positive  is  pro- 
duced. Prints  can  then  be  obtained  in  a  fraction 
of  tbtp  time  required  when  a  glass  plate  is  used. 

—A.  S. 


Polychrome     screens;     Preparation     of - 


M. 


Petzold.     Ger.   Pat.   279,932,   June  26,   1913. 

A  RED  and  a  green  acid  or  azo  dycstuff,  each  dis- 
solved in  a  chromate  solution,  are  printed  succes- 
sively, in  juxtaposition,  on  a  gelatin  plate,  and 
the  intervening  spaces  are  then  coloured  with  a 
blue  dyestulT  of  the  rosaniline  series.  The 
chromate  is  reduced  by  the  gelatin  and  forms  in- 
soluble or  sparingly  soluble  colour  lakes  with  the 
red  and  green  dyestuffs.^A.  S. 


XXU.— EXPLOSIVES  ;    MATCHES. 

Patents. 

Explosive  mixtures  containing  chlorates  or  per- 
chlorates.  E.  G.  R.  Marks.  London.  From  Pala 
Companhia  Ilinialavite,  Lisbon.  Eng.  Pat. 
29,507,  Dec.  22,  1913. 

Potassium,  sodium,  or  ammonium  chlorate  or 
perchloratc  (76  to  82  °o)  is  mixed  with  a  solid 
combustible  substance  such  as  starch  or  sawdust 
(8  to  21  %),  a  liquid  combustible  substance  such  as 
mineral  or  vegetable  oil  (3  to  8%),  and  finely 
divided  aluminium  or  other  readily  oxidisable 
metal,  or  an  aluminium  alloy,  iron  carbide,  or 
ferrosilicon  (2  to  8%).  together  with  less  than  2% 
of  a  "  detonating  compound,"  such  as  a  perman- 
ganate or  cliromate,  or  sulphur  or  sulpliur  com- 
pound.— C.  A.  M. 


Explosive  ;    Manufacture  of  a  tieiit  ■ 


and  pro- 


ducts comprising  the  sam.e.  F.  E.  ^lat  thews, 
London.  Eng.  Pats.  6-447  and  6448,  March  13, 
1914. 

Claim  is  made  for  nitro-isobutyl-glycerol  trinitrate, 
NO,.C(CH,ONO,)j,  obtained  by  nitrating  nitro- 
isobutyl-glycerol.  It  is  very  stable  to  heat,  and, 
in  many  cases,  may  be  used  as  a  substitute  for 
nitroglycerin,  e.g.,  in  admixture  with  kieselguhr 
nltro-cotton,  etc. — C.  A.  M. 


Explosive  containing  liquid  air  or  oxygen  and 
lampblack.  G.  Claude,  Assignor  to  Soc.  I'Air 
Liquide  (Soc.  anon,  pour  I'Etude  et  I'Exploit.  des 
Proc.  G.  Claude),  Paris.  U.S.  Pat.  1,131,994, 
March  16,  1915.  Date  of  appl.,  Dec.  20,  1913. 

See  Fr.  Pat.  463,876  of  1912  ;   this  J.,  1914,  376. 


XXm.— ANALYTICAL  PROCESSES. 

Sulphuric  acid  drying  vessel ;    New  form  of  - 


Earl  of  Berkeley,  and  E.  G.  J.  Hartley.     Phil. 
Mag.,    1915,    29,   609—613. 

Sulphuric  acid  is  as  efficient  for  drying  gases  as 
phosphorus   pentoxide,    and    it   is   moreover    not 


necessary  to  bubble  the  cas  through  the  acid  but 
suffices  to  lead  it  over  the  surface,  thus  avoiding 
the  risk  of  introducing  acid  spray  into  the  stream 
of  gas  and  uncertain  changes  in  its  volume.  The 
drying  vessel  described  consists  of  four  horizontal 
tubes,  22  cm.  long,  and  2  cm.  diam.,  connected 
together  in  series  so  as  to  form  four  separate  com- 
partments, which  are  each  about  half  filled  with 
sulphuric  acid  (about  70  c.c.  in  all).  The  two  ends 
of  the  series  of  tubes  terminate  in  vertical  tubes 
with  glass  stoppers  and  detachable  mercury  cups. 
In  tests  with  this  apparatus,  600  litres  of  airsatur- 
ated  with  water  vapour  at  30°  C.  was  completely 
dehydrated  after  a  week's  run,  and  a  phosphorus 
pentoxide  tube  placed  in  series  beyond  the  sulphuric 
acid  tube  only  gained  00001  grm.  during  the  whole 
experiment,  whilst  the  acid  had  absorbed  5-52 
grms.,  nearly  all  of  which  was  taken  up  in  the  first 
(inlet)  branch.  After  running  for  three  days  at 
30°  C,  only  about  00001  grm.  of  sulphuric  acid  bad 
been  carried  over.  An  alternative  method  for 
drying  air  is  to  use  stick  potash,  which  is  also  nearly 
as  efficient.  Pure  anhydrous  copper  sulphate  will 
absorb  about  005%  of  its  weight  of  water-vapom", 
and  is  a  very  efficient  drying  agent  for  air  con- 
taining little  more  than  traces  of  moisture;  it 
can  be  used  again  after  heating  to  210° — 220°  C. 
in  a  current  of  air. — G.  F.  M. 


Iron,  aluminium,  chromium,  manganese,  and  zinc  ; 

Methods    for    separating    arid    determining . 

G.  Van  Pelt.    Bull.  Soc.  Chim.  Belg..  1914,  138. 
Ann.  Chun.  Analyt.,  1915,  20,  68—70. 

A  solution  of  the  chlorides  of  iron,  aluminium, 
•  chromium,  manganese,  and  zinc  is  diluted  to  200 — 
300  c.c.  and  heated  on  a  water-bath  with  a  few 
drops  of  nitric  acid  and  2  grms.  of  ammonium  per- 
sulphate, until  the  chromium  is  oxidised  completely. 
The  solution  is  cooled  and  poured  into  a  solution 
containing  ammonium  chloride,  concentrated 
hydrogen  peroxide,  and  an  excess  of  ammonia  ; 
the  mixture  is  warmed,  the  hydroxides  of  iron, 
aluminium,  and  manganese  are  then  collected, 
washed,  dried,  and  fused  with  a  mixture  of  equal 
weights  of  sodium  carbonate  and  potassium 
nitrate.  The  cooled  mass  is  extracted  with  water, 
and  the  insoluble  ferric  oxide  collected  and  weighed. 
The  filtrate,  containing  aluminate  and  manganate, 
is  concentrated  on  a  water-bath,  acidified,  and 
treated  with  hydrogen  peroxide  to  convert  the 
manganate  into  manganese  salt,  diluted  to 
250  c.c,  treated  with  an  excess  of  sodium  hydrox- 
ide, and  the  manganese  precipitated  by  hydrogen 
peroxide.  The  manganese  hydroxide  is  separated, 
the  filtrate  is  acidified  with  hydrochloric  acid,  and 
the  aluminium  precipitated  by  adding  ammoni* 
to  the  boiling  solution.  The  first  filtrate,  containing 
the  chromium  and  zinc,  is  acidified,  concentrated, 
and  treated  with  hydrogen  peroxide.  The  residue 
is  dissolved  in  water  containing  ammonium 
chloride,  the  solution  boiled,  and  the  chromium 
precipitated  by  ammonia.  Zinc  is  precipitated  in 
the  filtrate  from  the  chromium  hydroxide  by 
boiling  with  sodium  carbonate  until  all  ammonia 
has  been  expelled.— W.  P.  S. 


Selenium  ;    Reaction  for  identifying  traces  of  - 
G.  Deniges.  Ann.  Chim.  Analyt.,  191 5,  20,50- 


-61. 


A  small  quantity  of  the  material  is  boiled  with  a 
few  drops  of  concentrated  nitric  acid,  then  diluted 
with  an  equal  volume  of  water  and  treated  with 
a  solution  of  mercurous  nitrate  containing  nitric 
acid.  If  selenium  is  present,  a  characteristic 
crystalline  precipitate  of  mercurous  selenite  is 
obtained.  When  dealing  with  traces  of  selenium, 
the  test  may  be  carried  out  on  a  microscope  sUde. 
(See  also  page  421.)— W.  P.  S. 
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Molyhdic  acid  [used  in  analysis]  ;  Recovery  of . 

W.   D.   Brown.    J.   Ind.   Eng.   Chem.,   1915,   7, 
213— 2U. 

The  solution  containing  molybdic  acid  is  heated 
to  boiling  and  treated  with  five  times  the  theoretical 
quantity  of  sodium  phosphate,  the  yellow  precipi- 
tate is  filtered  oft,  washed,  dried,  and  210  grms.  of 
it  is  mixed  with  800  c.c.  of  water  and  600  c.c.  of 
ammonia  solution  and  treated  with  35  grms.  of 
magnesium  nitrate  dissolved  in  100  c.c.  of  water. 
The  precipitated  ammonium  magnesium  phosphate 
is  filtered  off  and  washed  with  100  c.c.  of  water  or 
dilute  ammonia  solution,  and  the  filtrate  and 
washings  are  added  to  1900  c.c.  of  nitric  acid  (1  :  1), 
giving  3500  c.c.  of  ammonium  molybdate  solution 
containing  the  usxxal  amounts  of  ammonia  and 
nitric  acid. — A.  S. 

Refrigeration  in  toxicological  analysis  ;  Use  of 

G.  A.  Le  Roy.    Comptes  rend.,  1915,  160,  313— 
314. 

To  facilitate  the  reduction  of  viscera,  etc.,  to  & 
homogeneous  condition,  as  a  preliminary  to 
extracting  alkaloids,  thev  are  placed  in  a  freezing 
chamber  at  — 6°  to  — 10°  C.  for  10  to  24  hoiu-s. 
The  congealed  mass  may  then  be  reduced  to  a  fine 
state  of  division  by  the  usual  method. — F.  W.  A. 

Combustion  calorimetry  and  the  heaU  of  combrtsiion 
of  sucrose,  benzoic  acid,  and  naphthalene.  Dickin- 
son.   See  IIa. 

Separatioji  of  gases  by  fractional  distillatioyi  in  a 
vacuum  at  low  temperatures.  Rapid  method  of 
fractionating  gases  at  low  temperatures.  Burrell 
and  Bobertson.   See  IIa. 

Analytical  distillation  of  petroleum.    Rittman  and 
Dean.     See  IIa. 

Apparatus    for    determining    the    melting  point   of 
paraffin  wax.  SinaU.  See  U.K. 

Bolometric  method  of  detcrmitivng  the  efficiencies  of 
radiating  bodies  [gas  fires].  Bone  and  others. 
See  IlB. 

Chemical   analysis    of    paper.     Bromley.     See    V. 

Reactions   of   selenic   and   telluric   acids   and   their 
salts.     Deniges.     See    VII. 

New   method   of   valuing   hydrosulphiies.     Knecht. 
See  VII. 

Action  of  metals  upon  [and  detection  and  determin- 
ation of]  mercuric  cyanide.    Pertusi.    See  VII. 

Precipitation  of  zinc  and  manganese  by  ammonium 
sulphide.    Seeligman.    See  VII. 

Determination  of  the  compositioti  of  argon-nitrogen 
mixtures  [for  filling  half-iratt  lamps]  by  liquid 
air.   Hamburger  and  Filippo.   See  VII. 

Sensitive  method  for  examining  some  optical  qualities 
of  glass  plates.  Earl  of  Berkeley,  and  Thomas. 
See  VIII. 

Determination  of  the  heat-conductivity  of  refractory 
building  materials.  Heyn.  See  IX. 

Determination  of  copper  i>i  steel.    Brown.    See  X. 

Determination  of  zinc  in  ores  and  pyrites  citider. 
Rubricius.     See  X. 

Rapid  analysis  of  alloys  [mattes,  slags,  etc.]  for  tin, 
antimony,  and  arsenic.   Stief.   See  X. 

Determination  of  misapoyiifiable  matter  in  greases. 
Twitchell.    See  XII. 


Examination  of  floor  polishes.  Besson  and  Jungkunz. 
Sec  XIII. 

Valuation  of  granular  substances  [pigments,  etc.]  by 
counting  the  particles.      Kiihn.      .See    XIII. 

Determination  of  total  sulphur  in  rubber.     Tuttle 
and  Isaacs.     See  XIV. 

Distinction  and  detection  of  tanning  materials  and 
cellulose  extract  in  leather.     Lauftman.     See  XV. 

Determination  of  ammonia  in  soils.     Potter  and 
Snyder.     See  XVI. 

Determination  of   soil  carbonates.     Maclntire   and 
WUlis.     See  XVI. 

The  direct  and  invert  polarisation  of  pure  sucrose. 
Walker.     See  XVII. 

Measurement  of  the  fermentative  action  of  yeast  by 
means  of  the  liquid  interferometer.  Wolff. 
See  XVIII. 

Determination  of  the  iodine  imhte  of  alcoholic  liqueurs 
by  Uubl's  method.  Iodine  value  of  essential  oils. 
Marcelle.     See  XVIII. 

Freezing  point  of  milk  considered  in  relation  to  the 
detection  of  added  ivater.  Monier-Williams. 
See  XIXa. 

Determination  of  the  total  fatty  acids  and  other  ether- 
soluble  constituents  of  feeding  stuffs.  Rather. 
See  XIXa. 

Use    of    edestin    in    the    determination    of    pepsin. 
Delaunay  and  BaUly.     See  XX. 

Physiological  valuation  of  digitalis  leaves  and  the 
enzymes  of  digitalis.     Rapp.     See  XX. 

Urease  of  soya  beans  and  its  application  to  the 
determination  of  urea.     Eigenberger.     See  XX 

Determination  of  formaldehyde,  and  of  hexameihyl- 
enetftramine  in  formalin  pastilles.  Stiiwe. 
See  XX. 

Delermi)uition  of  alcohol  in  pharrrmceutical  prepara- 
tions.    Reusz.     See  XX. 


Patents. 

Water  and  other  fiuids  ;  Apparatus  for  the  detection 
and  estimate  of  impurities  and  dissolved  matter 

in  ■ .     Evershed    and    ^'ignoles,     Ltd.,     and 

W.  Clark,  London.     Eng.  Pat.  12,735,  May  23, 
1914. 

In  apparatus  for  determining  the  amount  of  im- 
purities in  water  and  other  fluids  by  measuring 
the  electrical  conductivity  (see  Eng.  Pat.  23,706 
of  1907  ;  this  J.,  1908,  1036),  a  thermometer  fitted 
in  a  sliding  bearing  is  inserted  in  the  tube  con- 
taining the  electrodes  ;  the  diameter  of  the 
thermometer  is  only  slightly  less  than  the  bore  of 
the  conductivity  tube.  By  altering  the  position 
of  the  thermometer  according  to  the  temperature 
of  the  liquid,  and  thus  modifying  the  dimensions 
of  the  column  of  liquid  through  which  the  current 
passes,  the  conductivity  may  be  read  directly 
and  no  temperature  correction  need  be  applied. 
A  scale  and  a  pointer  are  provided  to  denote  the 
position  of  the  thermometer. — W.  P.  S. 

Process  and  apparatus  for  determining  the  degree  of 
impurity  of  water  and  other  liquids.  Fr.  Pat. 
471,351.     See  XIXb. 
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Enzmnic  decomposition  of  hydrogen  peroxide.     P. 

Wnenlit?    ami    O.    Steche.     Z.    physiol.    Chem., 

19U,  93,  228—231. 
It  lias  already  been  demonstrated  (Z.  physiol 
C'heuj.,  1U13,  83,  315)  that  the  activity  of  catalase 
towards  hydropeii  peroxide  is  destroyed  l>y  trypsin, 
and  the  conclusion  has  been  drawn  that  the  former 
enzyme  is  a  protein.  It  is  now  shown  that  the 
peptolytic  enzyme,  erepsin,  exerts  a  similar  des- 
tructive action  on  catalase,  and,  although  erepsin 
preparations  are  not  free  from  tryptic  enzymes,  the 
action  referred  to  is  probably  due  to  the  peptolytic 
components. — J.  H.  L. 


Trade  Report. 

Pale.nU,  Designs,  and  Trade  Marks  ;  32nd  Report 
of  the  Comptroller  General  for  1914.  [H.C.  ItiO.] 
Price  2  id. 
The  number  of  applications  for  patents  in  1914 
was  24,820  compared  with  30,077  in  1913,  and 
15,036  patents  were  sealed,  as  against  1(5,599  in 
the  preceding  year.  To  the  end  of  the  year,  250 
applications  for  avoidance  or  suspension  of  patents 
were  made,  under  the  temporary  Acts  of  1914. 
Licences  were  granted,  or  arc  to  be  granted  in  172 
of  these  cases,  two  patents  were  avoided,  and  one 
has  been  suspended  :  20  applications  were  refused 
and  39  withdrawn.  In  10  cases  the  applications 
were  returned  because  the  patents  had  expired, 
etc.,  5  applications  are  standing  over,  and  one 
licence  under  a  patent  has  been  avoided. 


German   chemical   companies;    Dividends   of . 

Brit,  and  Col.  L>rug.,  April  9,  1915. 

The  following  announcements  have  been  made  by 
the  companies  mentioned  : — Chemische  Fabrilc 
vorm.  Croldenberg,  Geromont  und  Co.,  Winkel,  a 
dividend  of  14%  for  1914  as  in  the  preceding  year  ; 
Verein  Chem.  Fabriken,  Mannheim,  12  J  %  as 
against  20%  ;  Ges.  fur  Chemische  Industrie, 
Gelsenkirchen-Schalke,  8  "o  as  compared  with  10%; 
Chem.  Wcrke  Ijubszynski  und  Co.,  Berlin-Lichten- 
berg,  10%  as  contrasted  with  15%;  Khein. 
Gerbstoff  und  Farbholz  Kxtrakt-Fabrik,  Benrath, 
16%  as  against  18  %  ;  and  the  Verein  fiir  Chemische 
Industrie,  Mainz,  15%  as  compared  with  22%; 
in  1913.  On  the  other  hand,  the  Williehnsburger 
Chemische  Fabrik,  of  HamlnirK,  incurred  a  loss  of 
£9000  in  1914,  this  contrasting  with  a  dividend  of 
10%  in  the  previous  year. 


of  lead  subacetate.  Another  decree  of  April  1st 
extends  prohibition  of  exportation  from  Germany 
to  ahiniinium  naphtholdisulphonate  (alumnol), 
argentainine  (othylidenediamino  silver-phosphate 
solution),  silver  lactate  (actol),  silver  citrate  (itrol), 
silver-albumin  compounds,  such  as  silver  pro- 
teinate,  silver  protalbinate,  silver  nucleinate, 
sophol  (silver  formonucleinate),  albumose  silver, 
novargan,  largin,  hegonone,  gclatose  silver,  silver 
caseinate  and  sodium  silver  caseinate,  gliadine 
silver,  argyrol,  silver  sulphoichthyolate,  colloidal 
silver ;  silver  nitrate  and  the  fused  nitrate, 
organic  and  inorganic  silver  compounds,  and 
preparations  thereof  which  are  not  mentioned  by 
their  names  in  this  decree ;  perugen  (artificial 
Peru  balsam) ;  ointments  and  pastes  made  of 
vegetable,  animal,  or  mineral  fats  ;  thallium  salts, 
zinc  acetato,  zinc  permanganate,  zinc  phenol- 
sulphonate,  zinc  sulphate.  The  prohibition  of 
exportation  of  kaoUn  has  been  revoked. 


Germany.     Prohibited  exports.     Chem.  and  Drug., 
April   17,   1915. 

AcconniNO  to  a  decree  of  April  1st,  the  following 
articles  have  been  added  to  the  list  of  w.ar  require- 
ments the  exportation  of  which  from  Germany 
is  prohibited  :  Lycopodium  ;  methyl  salicylate 
(artificial)  ;  vegetable  gelatin  and  glue-powder  ; 
barium  chloride  and  other  barium  salts  ;  barium 
oxide,  barium  peroxide,  and  other  barium  com- 
pounds ;  sulphur  chloride  ;  carbon  bisulphide  ; 
sal  ammoniac  ;  ammonia  ;  sodium  bicarbonate  ; 
salts  of  nitrous  acid  ;  acetic  acid,  and  acetic 
anhydride  ;  acetates  ;  calcium  carbide  ;  sodium 
sulphide  ;  sulphates  ;  potassium  chromate  and 
bichromate  ;  sodium  chromate  and  bichromate  ; 
lactic  acid  ;  zinc  ashes  and  zinc  oxide  ;  malonic 
acid  and  its  derivatives  ;  sulphites  ;  carbolic  acid 
and  its  derivatives  ;  calcium  phosphide  ;  artificial 
magnesium  carbonate  ;    lead  acetate  and  solution 


Books  Received. 

Molecular  Assocl\.tion.  By  W.  E.  S.  Turner, 
D.Sc.  Longmans,  Green,  and  Co.,  39,  Pater- 
noster Row,  London.  I'rice  5s. 
This  is  the  sixth  of  the  series  of  Monographs  on 
Inorganic  and  I'hysical  Chemistry,  edited  by  Dr. 
A.  Findlay.  The  various  chapters  deal  with 
molecular  "association  in  gases  ;  molecular  com- 
plexitv  of  dissolved  substances,  molecular  com- 
plexity in  the  liquid  state  and  methods  for  its 
determination  ;  the  molecular  complexity  of  water 
and  the  theory  of  dynamic  allotropy  ;  the  selection 
and  use  of  molecular  formuhe  ;  molecular  asso- 
ciation and  physical  properties  ;  molecular  asso- 
ciation and  chemical  combination.  An  appendix 
of  43  pages  contains  a  summary  of  the  investiga- 
tions of  molecular  complexity  of  dissolved  sub- 
stances. The  volume  is  8vo,  and  occupies  170 
pages. 

Dyestuffs    and    Coal-tar    Products.     Their 
Chemistry,  Manufacture,  and  Application. 
By  T.  Beacall,  F.  Challenger,  G.  Martin, 
and  H.  J.  S.  Sand.     Crosby,  Lockwood  and  Son, 
7,   Stationers'   Hall   Court,   Ludgate   Hill,   E.G. 
Price  7s.  6d. 
Large    8vo    volume,    containing    146  +  x.    pages. 
The    work    is    based    very    largely    on    Martin's 
"  Industrial   and    Manufacturing   Chemistry  :    Or- 
ganic,"    and    is    subdivided    into     the    following 
chapters  :     I.    Industry    of    coal    tar  and  coal-tar 
products.     II.  Industry  of  the  synthetic  colouring 
matters.     III.  The  industry  of  natural  dyestuffs. 
IV.  The  dyeing  and  colour-printing  industry.     V. 
Modern  inks.     VI.  Saccharine  and  other  sweetening 
chemicals.     VII.  The  industry  of  modern  synthetic 
drugs.     VIII.   The      industry      of      photographic 
chemicals.  . 

Key  to  the  Classifications  of  the  Patent 
Specifications  of  France,  Gerilany,  Austrl\, 
Netherlands,  Norway,  Denmark,  Sweden, 
and  iswitzerland,  in  the  library  of  the 
PATENT  Office.  3rd  Ed.  The  Patent  Office, 
25,  Southampton  Buildings,  London,  W.C. 
190  pages  Of  by  4  i  in.     Price  6d. 

Notes  on  the  Sampling  and  Analysis  of  Coal. 

By  A.   C.   Fieldner.      U.S.   Bureau  of  Mines, 

Washington.     Technical  Paper  70.     61  pp.   8vo. 

Price  10c.  w-j 

These  notes  relate  principally  to  the  sampling  and 

analysis  of  coal  in  place  in  a  mine  or  outcrop. 
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The  Constitution  of  the  Natural  Silicates. 
By  F.  W.  Clarke.  U.S.  Geological  Survey. 
Bulletin  588.     128  pp.     8vo. 

This  Bulletin  is  subdivided  as  follows  :  I.  Intro- 
ductory. II.  The  silicic  acids.  III.  The  silicates 
of  aluminium.  IV.  Silicates  of  dyad  bases.  V. 
Silicates  of  tetrad  bases,  titanosilicates,  and 
columbosilicates. 

The  Electric  Furnace  in  Metallurgical 
Work.  By  D.  A.  Lyon,  R.  M.  Keeney  and 
J.  F.  Cullen.  U.S.  Bureau  of  Jlines,  Bulletin 
77.     Price  25c. 

This  Bulletin  is  divided  into  three  parts.  Part  I., 
by  D.  A.  Lyon  and  J.  F.  Cullen,  contains  a  general 
account  of  the  electric  furnace  as  applied  to 
metallurgy.  Part  II.  (Lyon  and  Keeney)  deals 
with  the  smelting  of  various  metals  in  the  electric 
furnace,  and  Part  III.  (Keeney)  relates  to  the 
manufacture  of  ferro  alloys  in  the  electric  furnace. 
The  Bulletin  occupies  216  pages,  8vo  ;  it  contains 
a  glossary  and  bibliography,  and  is  illustrated  by 
56  figures. 


*  Dissertations. 

[Prices  vary,  ranging  from  three  to  four  shillings.] 

J       Capraro,  R.  :  Ueber  die  KontroUe  der  Isolation 

von       Starkstromanlagen       im       Betriebe. 

Miinchen  Techn.  Hochsch.  1914.    69  S.  21  Fig.  8°. 

Caspar,  E.  :  Line  neue  Methode  zur  Messung 
kleiner  TemperaturdUferenzen,  angewandt  auf  die 
Unt^rsuchimg  der  Temperatui'verhaltnisse  in 
Kaltemischungen  mit  Kohlensaureschnee.  Mar- 
burg 1913.    68  S.  m.  1  Taf.    8°. 

J|yl^_     Anderson,  G.  :   Beitriige  zur  Reinigung  des 
Leuchtgases    von    Schwefel.       Hannover 
(Techn.  Hochsch.)  1913.    50  .S.    8^ 

Dimtmer,  O.  :  Zur  Kenntnis  der  Verbrennuug 
ini  Innenkegel  der  Bunsenflamme.  Karlsruhe 
(Techn.   Hochsch.)   1914.     79  S.  m.   18  Fig.     8°. 

Hofstiss,  M.  :  Ueber  die  Entziindxmgsge- 
schwindigkeit  im  Innenkegel  der  Bunsenflamme. 
Karlsruhe  Techn.  Hochsch.  1913.    64  S.  2  Taf.  8°. 

MuUer,  F.  :  Ueber  die  kohlehaltigen  Abwasser 
der  Braun-  und  Steinkohlenbergwerke.  Berlin 
(Techn.  Hochsch.)  1913.    IV,  41  S.,  4  Taf.     4°. 

Winternitz,  H.  :  I.  Untersuchungen  iiber  den 
Ursprung  der  opfschen  Aktivitat  des  Erdols  uud 
iiber  eine  katalytische  Zersetzung  des  Cholesterins. 
II.  UeVjer  die  Beziehungen  zwischen  dem  Koks- 
und  Asphaltgehalt  einiger  Erdole.  Karlsruhe 
(Techn.  Hochsch.)  1914.     104  S.    8°. 

JJg      KirscMetifJi.  :  Der  elektrische  Lichtbogen  in 
seiner  Verwendung  .als  Licht-  und  Wiirme- 
quelle  und  die  Industrie  der  kiinstlichen  Kohlen. 
Wiirzburg  1913.    216  S.,  1  PI.    8°. 

Siller,  W.  :  Versuche  iiber  gelostes  Acetylen 
unter  besonderer  Beriicksichtiguiig  seiner  Ver- 
wendung fiir  die  Beleuchtung  von  Eisenbahnwagen. 
Berlin  T.  H.  1914.    72  S.    8°. 

Ill       Bayer,  J.  :   Ueber  Indolone.   Miinchen  1914. 
56  S.      8°. 

Cohn,  M.  :  Beitrag  zur  Kenntnis  der  Diiithyl- 
indandione  und  iiber  cine  Svnthese  des  Pyrens. 
Freiburg  i.  Br.  1913.    54  S.    8"°. 

EUas,  E.  :  Zur  Kenntnis  der  Antlirachinon- 
Merkaptane.    Freiburg,  i.  Br.  1913.    36  S.    8°. 

Engclhom,  F.  :  Ueber  o-disubstituierte  Chinone. 
Strassburg  1913.    27  S.    8°. 


Fehrle,  A.  :  Ueber  N-Oxyacridon  und  Acridol, 
sowie  iiber  die  Einwirkung  von  Salpetersaure  auf 
Phenylanthrarul  und  Acridon.  Tiibingen  1913. 
51  S.     8". 

Fiedler,  A.  :  Ueber  Dinitro-chlor-toluole  mit 
reaktionsfahigem  Chlor.   Gottingen  1913.   66  S.  8°. 

Fitzgerald,  R. :  Ueber  einige  Azoxyverbindungen 
und  die  Einwirkung  von  Dinitrophenylpyridin- 
chlorid  auf  sulfonierte  Verbindungen.     Wiirzburg 

1913.  41  S.     8°. 

Genth,  W.  :  Zur  Kenntnis  der  Anthrachinon- 
derivate.    Freiburg  i.  Br.  1913.    38  S.    8°. 

Harlwig,  E.  :  Beitriige  zur  Kenntnis  des 
p-Nitro-o-Kresols  und  3.5-Dinitro-o-Kre8ols. 
Munchen  T.  H.    1914.    33  S. .  S". 

Hildehrand,  G.  :  Ueber  Nitro-  und  Amidochino- 
ILnaldehyde.    Freiburg  i.    Br.     1914.    38  S.    8°. 

Hoffmann,  W.  :  Zur  Kenntnis  der  Anthrachinon- 
derivate.    Freiburg,    i.    B.     1913.    39  S.    8°. 

Hunlieh.  W.  :    Ueber  ein  neues  Kondensations- 
produkt  von  m-Toluylendiainin  mit  Formaldehyd 
Leipzig  1914.    82  S.    8°. 

Jun/jhans,  W.  :  Ueber  Halogen-2-aminoanthra- 
chinone.     BerUn  1913.     76  S.     8°. 

Kinne,  G.  :  Ueber  einige  -y-Derivate  des  Pyridins. 
Breslau  1914.    44  S.    8°. 

Konig,  R.  :  Zur  Kenntnis  des  Para-Chlorchin- 
aldins.    Giessen  1914.    25  S.    8°. 

Kossolapoff,  G.  :  Ueber  den  Einfluss  von  Queck- 
silbersalzen  bei  der  Nitrierung  des  Propylbenzols. 
Berlin  1914.    41  S.    8°. 

Lehmacher,  H.  :  Zur  Kenntnis  der  l-Diazo-2- 
Naphthol-4-Sulfosaure.     Giessen  1913.     38  S.     8°. 

Levi,  S.  :  Ueber  Naphtanthrachinon  und  Amino- 
anthrachinoncarbonsauren.  Ueber  die  elektro- 
Ivtische  Raffination  des  Kadmiums.  Rostock  i.  M. 
1915.    86  S.    8°. 

Loebel,  D.  :  Ueber  den  Einfluss  des  Quecksilbers 
bei  der  Nitrierung  aromat.    Verbindungen.    Berlin 

1914.  45  S.     8°. 

Marschall,  F.  :  Ueber  die  Einwirkung  von  Zink 
und  Bromessigester  auf  Plienanthrenchinon. 
Giessen  1913.    60  S.    8°. 

Ruppcrsberg,  J. :  Ueber  das  l-Naphtol-4-merkap- 
tan.    Marburg  i.  H.    1914.    57  S.    8°. 

Schmid,  H.  :  Zur  Kenntnis  der  Anthrachinon- 
derivate.    Freiburg  i.  Br.  1914.    38  S.    8°. 

Schurmann,  G.  :  Ueber  .Schwefel verbindungen 
aus  der  Beihe  des  Anthrachinons.  Marburg  1914. 
61  S.     8°. 

Schwarz,  F.  :  Zur  Kenntnis  der  Anthrachinon- 
derivate.    Fi-eiburg  i.  B.  1913.    42  S.    8°. 

Storm,T).:  Ueber  das  Tetraformaltrisazin.  Berlin 
1914.     50  S.     8°. 

Tenzcr,  M.  :  Phenylmethylpyrazolonphenyi- 
indanon  und  Derivate  desselben.  Miinchen  (Techn. 
Hochsch.)  1913.    36  S.    8°. 

Will,  G. :  Ueber  die  Ringspaltung  des  o-Nitro-p- 
Kresols  durch  Schwefelsaure.  Wiirzburg  1913. 
VIII,  77  S.     8°. 

JY.     Ederer,    J.  :      Ueber    die    Einwirkung    von 
Ammoniak     und      Methylamin     auf     das 
!    Ajihvdrid     des     1     Phenyl-3-Methyl-5-PvTazolon- 
phtaleins.      Miinchen   (T.  H.)    1913.      35  "S.      8°. 

Heyde,  F.  :    Ueber  Additionsprodukte  von  Tri- 
nitrobenzolen.      II.   Zur  Kenntnis  der  Triphenyl- 
'    methan-Farbstoffe  und  deren  Iminbasen.    Leipzig. 
:    1914.    54  S.    8°. 
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Ilolr.h,  L.  :    Ueb«r  die  Camiinsiiure.     Munchen   | 

1913.  38  S.      8°. 

Nacken.  H.  :  Ueber  p-DianUidoazoxystilhen. 
Oiessen  1914.    62  S.    8'. 

Piccard,  Jcan-F.  :  I.  Ueber  Farben  zweiter 
Ordnung  und  iiber  rhinoide  Salze.  11.  Ueber  die 
koloriiuftrischen    VerdiirimingsregeUi.        Miiricbeii 

1914.  09  S.     S". 

Ridiger.  A.  :  Beitrasce  ziir  Kenntnis  des  Lokao- 
Farbatoffes.   Wiirzburk,'  1!»1 1.    48  S.   8'. 

Zeime,  A.  :  Ueber  Farbs'ertiefutig  duroh  auxo- 
chronae  Gruppen.      Strassburg   1913.      83  S.     8'. 

V      Ambronn,     H.  :      Ueber    die    Aiiderung     des 
•         optisrhen  Wrhaltens  der  Zellulose  boi  der 
Nitrierung.    Jena  1914.    40  S.    S". 

Braun,  51.  :  Die  tocluiische  Gewinuung  voii 
Zellulose  aus  Holz  mit  besondi-rcr  Beriii-k- 
sichtigung der  Ablaugenverwertung.  .Muiistcr  1913. 
78  S.     8^ 

Slreicher,  J,.  :  Ueber  Kapok  und  Akon.  Jena 
1914.   .39  S.   8°. 

VII      Beck,  Chr.  :   Ueber  komplexe,  pyridinhaltige 
Acetatofeni-Basen.  Tubingen  1913.  72S.8^ 

Beer,  P.  :  Beitrage  zur  Chemie  der  Radio- 
elemente.    Karlsruhe  T.  II.    1914.    52  S.    8°. 

Berijer,  E.  :  Ueber  die  Xatur  der  Silberselenidz- 
katalyse  bei  den  Umwandlungsvorgangen  im 
Selen.    Jena  1914.    38  S.    »". 

Bergve,  E.  :  Zersetzungsspannungen  geschmolz- 
enep  Salze  und  dereu  Aenderung  niit  der  Tem- 
peratur.    Darmstadt  T.  H.  1914.    06  S.    S". 

Bleyer,  B.  :  Studien  iiber  Beryllium  und  Beryl- 
liumverbindungen.      Miinclien  1913.     75  S.     8°. 

Cassel,  H.  M.  :  Ueber  Entflanimung  und  Ver- 
brennung  von  Hj-O  .-Gemischen.  Berlin  1914.  34 
S.  m.  4  BI.  Tab.     8"^ 

E'jidius,  T.  F.  :  Ueber  ilie  Einwirkung  von  Ozon 
auf  anopganische  Schwefelverbindungen.  Freibiu-g 
i.  B.  1913.    39  S.    8^ 

Ensgraber,  P.  :  Ueber  Salze  von  Phosphato-, 
Sulfate-  und  Perchloratoferri.sauren.  (Nebst  e. 
Anh.  :  Ueber  Perchlorate  des  Aluminiums,  Chroms 
und  Magnesiums).    Tubingen  1914.    52  S.    8°. 

Eyrainer,  K.  :  Ueber  die  elektrolytiscbe  Reduk- 
tion  von  Uranvlsalzen  und  Darstellung  von  reinem 
Uranylperchloi-at.  Miinchen  (T.  H.)  1!»14.  02  S.  8^ 

Hanf,  O.  :  Beitrage  zur  Chemie  des  Chroms 
und  Mangans.    Berlin  T.  II.    1914.    31  S.    8'. 

Hinck,  CI.  Fr.  :  Ueber  die  Vereinigung  von 
Stickoxyd  mit  Chlor  zwischeu  100°  und  320"  Celsius. 
Heidelberg  1914.   75  S.  m.  1  Taf.   8°. 

John,  H.  :  Ueber  Kupferammoniakbasen.  Berlin 
Tech.  Hochsch.     1913.    54  S.     8". 

Kohlenzer.  W.  :  Ueber  das  Stickstoffaluminium. 
Munchen  (T.  H.)  1914.    39  S.    S\ 

Kiias,  E.  :  Ueber  die  Reaktion  zwischen  gas- 
fonnigen  Borwasserstoft'eu  und  Basen.  Breslau 
1914.    35  S.    8\ 

Lepper,  W.  :  Ueber  Solvate  einiger  Salze  mit 
Aceton,  Methylacetat,  Aethylacetat,  Eisessig, 
Benzol.   Giessen  1913.   35  S.   8". 

Maschke,  A.  :  Neubestimmung  des  Ainmoniak- 
gleichgewichtes  bei  gewohnlichem  Druck.  Karls- 
ruhe (f  .n.)  1913.   30  S.   8'. 

Menge,  P.  :  Ueber  die  Frage  der  Herstellung  von 
Ammoniumnitrat  neben  Solvay-Soda  bei  der 
Verarbcitung  des  Kaliche.    Jena  1914.    28  S.    8°. 

Merry,  E.  W.  :  Zur  Kenntnis  der  vStickoxyd-  und 
Kohlenoxvdverbindungen  von  Eisen-  und  Kupfer- 
salzen.     Wiirzburg  1913.     VIII,  70  S.    8^ 


Mielenz,  W.  :  Zur  Kenntnis  des  BervUiuma. 
Berlin  1914.   40  S.  m.  2  Tafeln.  8'. 

Moornmnn,  \.  :  Ueber  Beryllium  und  Beryl- 
liumverbindimgun.    Miiiiehen  1913.    45  S.    8"". 

Mailer,  B.  :  Beitrage  zur  Chemie  des  Bervlliums. 
Miinchen   1913.     48  S.     8'. 

MiiUcr,  J.  :  Ueber  die  Einwirkung  von  Plxosplior- 
pentasultid  auf  .Metall-Halogenide  und  -Cvanide. 
Giessen  1913.    46  S.    8^ 

Rafn,W.  :  Studien  zur  Alkalichlorid-Elektrolyse. 
Darmstadt  T.  U.   1913.  45  S.   8\ 

lieiscnegger,  C.  :  Beitriige  zur  Kenntnis  des 
StickstolTdioxyds.  Ueber  die  Konstitution  der 
Isocyanilsaure.    .Miinchen  1913.    02  S.    8". 

Beuth>ter,  W.  :  Ueber  die  elektrolytiscbe  Reduc- 
tion alkoholiscli-salzsjiurer  Wolframbexachlorid- 
losungen.   Munchen  (T.  H.)  1913.   57  S.   3  Taf.   8'. 

R'vai,  A.  :  Beitrage  zur  Kenntnis  der  elekbro- 
lytisclieu  Regenerierung  von  Chromsaure  aus 
Losungen  von  Chronisulfat.  Karlsruhe  T.  H.  1913. 
22  S.  m.  1  Taf.    4°. 

Schmidt,  K.  :  Uel)er  .Misehsalze  von  Kalzium- 
Magnesium-Karbonat.    Jena  1913.    49  S.    8". 

Sieger,  W.  :  Ueber  Wismutoxvde  und  -peroxyde. 
Berlin  1913.    69  S.    S\ 

Taitcherl,  V.  :  Untersuchungen  iiber  Unter- 
phosphorsaure.     Miinclien  T.  H.     1912.    43  S.    8^. 

Tenne,  A.  :  Das  Anodenpotential  bei  der  Elektro- 
lyse   von   Natriumchlorid.      Dresden  T.  H.    1914. 

81  S.    8\ 

Unger,  E.  :  Beitrage  zur  Ammoniakbildung 
durch  Katalyse.    Karlsruhe  (T.  H.)  1913.  49  S.  8". 

Wolf,  P.  M.  :  Ueber  die  Synthese  von  100 
prozentigem  Wasserstoffperoxyd  mit  Hilfe  der 
stillenelektrischenEntladung.  BerUnl914.  35  S.  8°. 

Wolperl,  S.  :  Die  Einwirkung  des  Athyl-  und 
Methylalkohols  auf  den  Kristallwassergehalt 
einiger  anorganischer  Salze.  Konigsberg  i.  P.  1914. 
60  S.    8°. 

Woringer,  P.  :  Beitrage  zur  Kenntnis  der  kom- 
plexen  Eisencyanverbindungen.  Wiirzburg  1913. 
VIII,  94  S.     8'. 

yiTT  Ambronn,  R.  :  Ueber  die  elektrische  Leit- 
•  ***•  fahigkeit  \on  Glas  und  Bergkristall.  T.  1 . 
Gottingen  1913.    08  S.   m.  1  Taf.    8^ 

Neuherl,  J.  :  Die  Tonverfliissigung  durch  iVlkali. 
Dresden  T.  n.    191:!.    82  S.    8'. 

Wohlin,  R.  :  Beitrage  zur  Kenntnis  der  therm- 
ischen  Analyse  von  Tonen,  Bauxiten  und  einigen 
verwandteii Korpern.  Breslau.  T.  II.  1913.  39  S.  8\ 

Y     Altpeter,    H.  :     Beitrage    zur    Kenntnis    des 

*  Einiiusses  des  Drahtziehens  auf  die  Eigen- 
schaften  von  Flusseisendriihten,  speziell  auf  deren 
Festigkeit  und  Biegbarkeit.  Breslau  T.  H.  1914. 
27  S.    4°. 

Bcnsel,  F.  O.  :  Ueber  den  Einfluss  des  Titans 
auf  Kupfer  und  auf  einige  seiner  praktisch  wiclitigeu 
Legierungen.    Aachen  (T.  H.)  1914.    30  S.    4°  (8°). 

Driesen,J.  :  Untersuchungen  iiber  die  thermische 
Ausdehnung  und  die  Losungsgeschwindigkeit  von 
KoIUenstoffstiihlen.    Aachen  1914.    32  S.    4"  (8°). 

Fick,  K.  :  Das  System  Eisen-Kupfer.  Aachen, 
Techn.  Hochsch.    1913.    17  S.  m.    1  Taf.   4'. 

Hanaman,  F.  :  Ueber  Rostversuche  mit  uitrier- 
tem  Eisen.  Beriin  T.  11.   1913.  90  S.  m.  2  Taf.  8'. 

Kancko,  K.  :  Zur  Kenntnis  der  Legierungen  des 
Kobalts  mit  Nickel  und  mit  Eisen.  Aachen  Techn. 
Hoclisch.    1913.    15  S.  m.  3  Taf.   4°. 


458 


DISSERTATIONS. 


[April  30,  1915. 


KettenbacJi,  K.  :  Ueber  den  Einfluss  von  Kohlen- 
stoff  und  Siliziuni  auf  die  Festigkeit  und  Ilarte  des 
grauen  Gusseisens.  Aachen  T.  H.  1913.  27  S.  m. 
1  Taf.   i"  (8°). 

K nipping,  P.  :  Ueber  den  Einfluss  der  Vorge- 
scliichfe  auf  verschiedene  Eigenschaften  des  Bleies. 
Muntlien  1913.     65  S.     8°. 

Koch,  H.  :  Beitrage  zur  Kenntnis  der  Passivitat 
des  Eisens.  Marburg  i.  H.  1913.  95  S.  m.  1  Taf.  8°. 

Laxdz,  A.  :  Einwirkiing  der  Temperatur  auf  die 
Biegefaliigkeit  von  Flusseisen-  und  Kupterdrahten. 
BerUn  (T.  H.)  1914.    37  S.  m.  48  Abb.  Lex.  8°. 

Meissner,  H.  :  Ueber  den  Einfluss  von  Mangan 
auf  die  raechanischen  Eigenschaften  des  graxien 
Gusseisens.  Aachen  Techn.  Hochsch.  1914. 
18  S.  m.  1  Taf.    4°. 

Mousset,  C.  :  ^letallographische  Beitrage  zur 
Kenntnis  der  Grundlagen  des  Orford-Prozesses. 
Breslau  T.  H.  1914.  23  S.  m.  Abb.  u.  1  Taf.    gr.  8°. 

Rathert,  W.  :  Ueber  die  Passivitat  der  MetaUe. 
Munster  1914.    61  S.    8°. 

Scheffer,  L.  :  Die  Bedeutung  der  Mangan-  und 
Manganeisenerzo  fiir  die  deutsche  Industrie. 
Aachen  (Techn.  Hochsch.)  1913.    38  S.    4\ 

ScJiuhe,  E.  H.  :  Ueber  die  Volumen-  und  Form- 
anderungen  des  Stahles  beim  Harten.  Berlin  T.  H. 
1914.    49  S.    4°. 

Wagenniann,  K.  :  Die  elektrische  Leitfahigkeit 
der  Metallegierungen  im  fliissigen  Zustande.  (T.  H.) 
Aachen  1914.     91  S.     4°. 

Werner,  JI.  :  Ueber  Eigenschaftsanderungen  bei 
den  polvmorphen  Umwandlungen  des  Thalliums, 
Zinns,  Zinks  und  Nickels.  Gottingen  1913.  49  S.  8°. 

Wolf,  G.  :  Ueber  die  spezlfische  elektrische  Leit- 
fahigkeit und  Dichte  von  PaUadium-Wasserstoft- 
legierungen.   HaUe  a.  S.  1914.   29  S.  m.  5  Taf.  8°. 

Wiinsch,  R.  :  L'eber  System  Wolfram-Kohlen- 
stoff.    Danzig  T.  H.    1914.    54  S.  m.    3  Taf.    8°. 

YJ     Honiq,    A.  :      Ueber     die     elektrochemische 
ReduktionvonKondensationsproduktender 
Aldehyde  mit  Aniinen.     Giessen  1913.     73  S.  m. 
5  Taf.     8°. 

Hovda,  O.  :  Elektrische  Entladung  von  Spitzen 
aus  verschiedenen  Metallen  bei  verschiedenen 
Gasen  und  Drucken.  Gottinsen  1913.  35  S.  eiuschl. 
1  Doppeltaf.    8°. 

Kurz,  O.  :  Ueber  die  Elektrolyse  der  Ester- 
kaliumsalze  der  Homoplitalsiiure  mit  fettsauren 
Salzen.    Munchen  T.  H.    1914.    51  S.    8°. 

Moeller,  M.  :  Die  Ozon)>ildung  durcb  Lenard- 
strahlen.  Ein  Beitrag  zur  Kenntnis  vom  Bildungs- 
mechanisnius  des  Ozons  bei  der  sogen.  'stillen 
elektrischen  Entladung'.  Danzig  T.  H.  1912. 
45  S.     8°. 

XII  Casimir,   E.  :     Ueber  das    Ghedda-Wachs. 
•         Jliinchen    (Techn.    Hochsch.)    1914.     50 

S.  m.   14  Tab.     8°. 

LaiiJcH.  :  Untersuchungen  liber  hoclimolekulare 
Fettsauren.   Heidelberg.  1914.   44  S.  m.    1  Taf.   8". 

Schiff.  P.  :  Physikalisch-chemische  Studien  iiber 
Palmitatlosungen.    Berlin  1914.    36  S.  18  Tab.  8°. 

Schmid,  H.  :  Studien  liber  die  Jlontansaure 
sowie  iliren  Auf-  und  Abbau  zu  anderen  hoheren 
Fettsauren.    Tubingen  1913.    VIII,  49  S.    8°. 

Sliirmer,  E.  Beitrag  zur  Kenntnis  der  fetten 
Ole.   Karlsruhe  (Techn.  Hochsch.)   1913.   38  S.   8°. 

Winogradoff,  A.  :  Ueber  die  Einwirkung  von 
Halogen  auf  Oelsiiure  und  die  Bestimniung  der 
Jodzahl  von  Fetten.   Freiburg  i.  B.  1914.   30  S.   8°. 

XIII  Slanisch,   Th.  :     Berhnerblau   und   Turn- 

bullsblau.    Stuttgart  (Techn.  Hochsch.) 
1914.     62  S.  m.  3  Fig.    8°. 


XIV,     Hagcdorn,  ^J.  :    Ueber  den  Identitatsnach- 

weis    der   natiirlichen   und   klinstUchen 

Kautscliukarten    und     liber    die     Oxozonide    der 

Kautschukarten.     Kiel  1913.    63  S.  m.  1  Taf.    8°. 

XV  Hcun.ll.:  Zur  Konstitution  des  chinesischen 
und  des  turkischen  Tannins.  Giessen  1913. 
80  S.     8°. 

Xavassarf.  M.  :  KoUoidchemische  Studien  am 
Tannin.     Leipzig  1914.     74  S.     8°. 

XVI,  Baskay,  J.  v.  :  Untersuchungen  liber  die 
Verarbeitung  der  niensclilichen  Fakalien 
zu  einem  brauchbaren  Dungemittel,  luit  besonderer 
Beriicksichtigung  ungarischer  Verhaltnisse.  Halle 
1914.     10.5  S.    8°. 

Bischoff,  A. :  Ueber  die  Wirkung  einer  Strohdiing- 
ung  unter  verschiedenen  ausseren  Verhaltnissen. 
Gottingen  1913.    95  S.,  5  Tat.    8°. 

Buss7nann,  E.  :  Ueber  die  zeolitliischen  Eigen- 
schaften des  gemahlenen  Phonoliths  und  des 
Kalktrassdiingers  im  ^'ergleich  zu  einigen  Bodenart- 
en.    Jena  1913.    37  S.    8°. 

Fischer,  G.  :  Die  Sauren  und  KoUoide  des 
Humus.    Halle  a.  S.  1914.    66  S.    8°. 

Gli^nk,  K.  G.  :  Die  Anwendung  der  Dialyse  und 
die  Bestimmung  der  Oxydationskraft  als  Hilfs- 
mittel  flir  die  Beurteiluug  des  Bodens.  Munster 
1913.   44  S.,  1  Taf.   8". 

Krlinig,  R.  :  Die  Trennung  der  BodenteUe  nach 
dem  spezifischen  Gewicht  und  die  Beziehungen 
zwischen  Pflauzen  u.  Boden.  Munster  1914.     93  S. 

8^ 

XVIT     jShdschmann,     A.  :      Zur    Kenntnis     dep 
Dextrine.     Munchen  T.  H.  1913.     53  S. 

8°. 

XVIII,  Brandt,    R.  :     Beitrag   zur   Kenntnis  dep 
Morphologie  und  des  Chemismus  oxyd- 
ierender  Bakterienfermeute.  Karlsruhe  T.  H.  1914. 
!   28  S.  m.  1  Taf.     8'. 

Heuss,  R.  :  Einwirkung  von  Estern  auf  Hefen 
und  andere  Sprosspilze.     Miinchen  (T.  H.)   1913. 

96  S.    8°. 

XIXB.   Hci^io^    K.  :     Ueber   die   kolorimetrische 
Bestinnnung    des    Eiseiis    im    Wasser. 
Heidelberg  1913.    21  S.    8°. 

XX    -^"^'■<'Ofi    H.  :     Ueber  die  Einwirkung  von 
*    Phosphoroxychlorid  auf  o-Nitrobenzaldehyd, 
Tubingen  1913.    48  S.    8°. 

Augspiirger,    L.    F.  :     Ueber    den    Verlauf    der 

Reaktion     der    Wasserabspaltung    aus    tertiaren 

i    cyclischen  Alkoliolen  und  liber  ein  Menthon  mit 

1    normaler  Propylgruppe.     Gottingen  1914.    46  S.  8°. 

Avis,   C.   d'.  :     Abbau   des  Morphins  zum  3.4.6 
I    -Trimethoxy-Phenanthren.    BerUn  1913.    51  S.  8". 

i        Baumann,  A.  :    Ueber  die  durch  Verkettung  von 
Koffein    mit    Phcnolen    entstehenden    Produkte. 

I    Tubingen  1913.   40  S.   8°. 

Binder,  K.:  Ueber  Brenzcatechin- und  Guajacol- 
Eisenverbindungen.  (Nebst  e.  Anh. :  Ueber  e.neue 
scharfe  Reaktion  auf  elemental-en  SauerstoS.) 
Tiibingen  1913.    61  S.    8°. 

'        Blendermann,     K.  :      Fine     neue     Methode     in 
cyclische   Ketone  Alkyle  einzufuhren,   und  deren 

j    Einfluss   auf   die   Substitution.      Gottingen   1913. 
47  S.    8°. 

Erben,  A.  :  Zur  Kenntnis  der  Dicarvelone  und 
Dieucarvelone.     Gottigen  1913.     62  S.     8°. 

Fischer,     E.  :      Ueber    Phosphorsaureester    des 

I    Methylglucosids  und  Theophyllinglucosids.     Nach 

1    gemeinsamen     Versuchen     mit     Kurt     Steglich. 

[    Berlin   1914.     12  S.     Lex.-8°. 

I        •  Compiled  by  H.   Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  London,  W.C,  from  whom  all  tlie  works  in  the  preceding 
I    list  can  be  obtained. 


459 

Journal  of  the  Society  of  Chemical  Industry. 


No.  9,   Vol.  XXX1\ 


MAY  15,  1915. 


No.  9,  Vol.  XXXIV. 


Ofllcial  Notices. 


ANNUAL  GENERAL  MEETING,   1915. 

In  accordance  with  the  provisions  of  By-law 
84,  notice  is  hereby  piven  that  the  Annual  General 
Meeting  will  bo  held  at  the  Municipal  School  of 
Technology,  Manchester,  at  10.30  a.m.  onWednes- 
day,  July  14th,  1915. 

PUOVISION.M.    AlUtANOEMEXTS. 

Wednesday,  July   lltli.    1915. 

Morning  :  Annual  General  Meeting  and  Address 
from  the  I'resident.  Prof.  G.  G.  Henderson,  D.Sc. 

-Vfternoon  :  "  Research  and  Clieiuical  Industry." 
Dr.  M.  ().  Forster,  F.K.S..  and  Dr.  Clias.  C. 
Carpenter. 

Evening  :    Annual  Dinner. 

Thursday,  July  15,   1915. 

Morning : "  Legislation  and  its  EQect  upon  Chemi- 
cal Industry."     Mr.   I.  Levinstein,  M.Sc.Tech. 

Aft^^rnoon  :  "  Chemical  Engineering."  Dr.  G.  T. 
Beilby,  F.R.S. 

Evening  :  Visit  to  the  University  Laboratories. 
Demonstrations  by  Sir  Ernest  Kutlierford,  F.R.S., 
Prof.  W.  J.  Pope,  F.R.S.,  and  Prof.  Harold  Dixon, 
F.U.S. 

Friday,  July   ICth,   1915. 

Morning:  "  Economic  Utilisation  of  Coal  and  the 
Production  of  Cheap  Power."  Mr.  Walter  F.  Reid. 

Afternoon  :    Visit  to  Works. 

Evening  :    Social  .Meeting. 

In  accordance  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  printed  in  italics 
in  the  List  of  Council  will  retire  from  their  respective 
offlces  at  the  forthcoming  Annual  Meeting. 

Dr.  C.  C.  Carpenter  has  been  nominated  to  the 
ofHce  of  President  under  By-law  20  ;  Prof.  G.  G. 
Henderson  has  been  nominated  a  Vice-President 
under  By-law  20  ;  Prof.  E.  C.  C.  Baly,  P.R.S., 
Mr.  R.  H.  Clayton,  and  Mr.  Julius  HUbner  have 
been  nominated  Vice-Presidents  under  By-law  21, 
and  Mr.  Thos.  Tyrer  and  Dr.  R.  Messel,  P.R.S., 
have  been  reappointed  Hon.  Treasurer  and  Hon. 
Foreign  Secretary  respectively. 

Members  are  requested  to  nominate,  on  or  before 
May  22nd  next,  fit  and  proper  persons  to  fill  four 
vacancies  among  the  Ordinary  Members  of  Council. 
Forms  for  this  purpose  can  bo  obtained  from  the 
Secretary  of  the  Society. 

By-law  23  : — .\n  Ordinary  Member  of  Council 
shall  be  nominated  by  ten  or  more  members  upon 
Form  B  in  the  Schedule,  a  copy  of  which  form 
shall  be  furnished  by  the  Secretary  upon  the  written 
or  verbal  request  of  any  member,  but  a  member 
shall  not  be  eligible  to  sign  more  than  one  such 
nomination  form,  and  the  member  nominated 
shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invalid  by  the 
Council  if  : 

a.  The  member  thereon  nominated  is  disquaUfied 
fop  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-laws. 

6.  The  nomination  is  not  made  on  the  authorised 
printed  form  or  substantially  not  in  the  manner 
directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than 
ten  members  not  disqualified  or  not  ineligible  to 
nominate  as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before 
or  upon  the  day  appointed  therefor. 


e.  The  member  nominated  has  not  signed  the 
declaration  printed  upon  (he  form. 

A  member  whose  nomination  aforesaid  is 
declared  to  be  invalid,  shall  receive  notice  thereof 
from  the  Secretary,  and  shall  not  be  submitted 
for  election. 

Charles  G.  Cresswell, 

Secretary. 


GOVERNiMENT  ASSISTANCE   FOR   INDUS- 
TRIAL RESEARCH. 

Board  of  Trade  Announcement. 

May  7th,   1915. 

A  joint  Deputation  from  the  Royal  Society  and 
the  Chemical  Society  was  received  by  the  President 
of  th<!  Board  of  Trade  and  the  President  of  the 
Boar<l  of  Education  at  the  Board  of  Trade  Offices, 
7,  Whitehall  Gardens,  S.W.,  on  Thursday,  the 
0th  May.  With  Air.  Runciman  and  Mr.  Pease 
were  Dr.  Addison,  M.P.,  .Sir  H.  Llewellyn  Smith, 
Sir  Ji.  A.  Sraby-Bigge,  Mr.  Ogilvie,  Dr.  Heath,  and 
Mr.   I'ercy  Ashley. 

The  Deputation,  which  was  introduced  by  Sir 
William  Crookes,  consisted  of  :  Professor  A.  W. 
Crossley,  Dr.  H.  J.  IT.  Fenton,  Dr.  M.  O.  Forster, 
Professor  W.  H.  Perkin,  Professor  W.  J.  Pope,  Pro- 
fessor Arthur  Schuster,  Professor  A.  Smithells, 
Professor  .1.  F.  Thorpe,  and  Mr.  R.  W.  F.  Harrison, 
representing  the  Royal  Society  ;  Dr.  Alexander 
Scott,  Professor  F.  G.  Donnan,  Professor  Percy  F. 
Frankland,  Professor  J.  C.  Philip,  Sir  William  A. 
Tilden,  and  Dr.  Samuel  Smiles,  representing  the 
Chemical  Society  ;  Mr.  A.  Chaston  Chapman  (Pre- 
sident of  the  Society  of  Public  Analysts),  Professor 
G.  G.  Henderson  (President  of  the  Society  of 
Chemical  Industry),  Professor  Jackson,  and  Mr. 
Edward  W.  Voelcker,  rei^rcsenting  the  Institute 
of  Chemistry. 

Professor  Perkin,  Sir  William  Tilden,  Professor 
Frankland,  Professor  Pope,  and  Dr.  Forster  sppko 
in  support  of  Memorials  from  the  Royal  Society 
and  the  Chemical  Society  wliich  had  been  sub- 
mitted to  H.M.  Government  on  tlie  position  of  the 
chemical  industries,  and  the  steps  which  might  be 
taken  to  improve  their  status  and  efficiency  in  the 
United  Kingdom.  The  speakers  drew  attention 
to  the  fact  that  the  comparatively  backward  state 
of  certain  industries  in  this  country  is  due  to  a 
failure  to  realise  that  modern  industry  to  be 
successful  must  be  based  on  scientific  research, 
and  to  the  lack  of  association  between  manu- 
facturers and  science  combined  with  a  want  of 
scientific  knowledge  and  appreciation  of  the  im- 
portance of  scientific  work  amongst  the  public 
generally,  and  the  lack  of  organisation  among  the 
various  chemical  and  allied  industries. 

The  Deputation  advocated  (iovernment  assist- 
ance for  scientific  research  for  industrial  purijoses, 
the  establishment  of  closer  relations  between  the 
manufacturers  and  scientific  workers  and  teachers, 
and  the  establishment  of  a  National  Chemical 
Advisory  Committee  for  these  porposes. 

Mr.  Runciman,  in  reply  to  the  Deputation, 
pointed  out  that  the  Board  of  Trade  fully  appre- 
ciated the  extent  to  wliich  national  industrial 
progi'ess  is  dependent  upon  the  utilisation  of  the 
services  of  men  of  science,  and  the  importance  of 
provision  for  the  thorough  training  of  a  very  much 
larger  number  of  industrial  chemists  than  are  at 
present  available.  He  agreed  with  the  views 
expressed  as  to  the  need  of  closer  co-operation 
between  manufacturers  and  scientific  workers  and 
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teachers.  The  War  had  shown  the  weakness  of 
our  position  in  certain  important  respects,  and  he 
was  in  full  sympathy  with  the  general  views 
expressed  by  the  Deputation.  The  actual  pro- 
posals would  receive  careful  and  sympathetic 
consideration. 

Mr.  Pease  informed  the  Deputation  that  the 
particular  problems  to  which  they  had  drawn 
attention  had  been  present  to  the  Board  of  Ediica- 
tion  for  some  time  past,  and  that  a  scheme  had 
been  approved  in  principle  by  which  substantial 
additional  a-ssistance  would  be  given  by  the  Govern- 
ment to  scientific  education  and  to  industrial  re- 
search. He  hoped  that  though  the  funds  immedi- 
ately available  might  not  be  large,  they  would  be 
sufficient  to  enable  an  organisation  to  be  brought 
into  being  at  an  early  date,  which  would  be  capsible 
of  expansion  subsequently.  Mr.  Pease  further 
expressed  liis  appreciation  of  the  offer  of  assistance 
and  advice  by  members  of  the  Societies  represented 
at  the  Deputation, 

The  text  of  the  Memorial  presented  by  the  Eoyal 
Society  was  as  follows  : — 

Memokiai  to  the  Prime  Minister  ox  the  De- 
^•elopsient  of  chemical  industries. 

The  President  and  Council  of  the  Royal  Society 
have  recently  had  under  consideration  the  state  of 
certain  chemical  industries  in  this  country  as  re- 
vealed by  the  effects  of  the  war.  These  industries 
are  of  the  greatest  national  importance  ;  they 
supply  materials  required  in  many  different  in-  i 
dustries,  including  material  required  for  war 
purposes,  and  on  them  depends  the  welfare  of 
immense  numbers  of  skiUed  workers.  We  are 
aware  that  the  Government  at  an  early  stage  fore- 
saw the  difficulties  with  which  the  country  was 
likely  to  be  confronted,  and  an  Advisor j'  Com- 
mittee, formed  under  the  auspices  of  the  Board  of 
Trade,  has  rendered  and  is  rendering  service  in  the 
desired  direction. 

As  representatives  of  Science  in  this  country  we 
urge  that  the  main  causes  of  the  comparatively 
backward    state    of    certain    mdustries    are:     (1) 
Failure   to    realise   that   modern   industry,    to    be 
successful,  must   be  based  on  scientific  research  ; 
and    (2)   Want   of   more   intimate   association   be- 
tween   the    manufacturers    and    the    workers    in 
science.     The  Board  of  Trade  has  already  given 
facilities     for     bringing    together     manufacturers, 
merchants,  and   consiuuers,  and  the  Treasury  has 
recently  formed  a  war  trade  department  in  such 
specialised  branches  of  industry  as  we  have  had 
under  consideration.      It  is  essential  for  the  future 
welfare   of   the    country    and    for   the   permanent 
retention  of  such  industries  as  may  be  established 
here  as  the  result  of  the  war,  that  some  permanent 
central   national  organisation   should   be   created. 
We  venture  to  hope  that  the  Government  vriM  take 
the  necessary  steps,  and  we  submit  the  case  for 
yom-  favourable  consideration  now  because  of  its 
urgency,    and    because    as    a    body    of    scientific 
workers  we  know  that  something  more  is  required 
than  temporary  Committees.     It  is  generally  ad- 
mitted   that    the    foreign    industries    which    have 
outstripped  our  o^v^l,  and  others  which  increasingly 
tlireaten  us,  have  been  buUt   up  as  the  result  of 
about    ha!f-a-centuiy's   recognition    by   our    com- 
petitors of  the  bearing  of  scientific  research  upon 
manufacturers.     If,  as  we  believe,  there  has  been 
neglect  of  this  recognition  here,  the  present  crisis 
will  no  doubt  lead   to  the   development    of  more 
enlightened  ideas,  and  we    feel  confident   that    a 
fresh   departure  m   this   country,   under  the  lead 
of  the  Government,  would  have  a  most  important 
influence  upon  the  future  of  the  growing  industries. 
It  is  not  for  us  to  formulate  any  defuiite  scheme 
for  giving  practical  effect  to  the  representations 
submitted  in  this  Memorial,  but  there  are  certain 


special  reasons  for  bringing  forward  the  matter 
now.  One  of  these  reasons  is  that  the  Advisory 
Committee  which  has  been  already  appointed  by 
the  Board  of  Trade  contains  the  nucleus  of  such  a 
permanent  organisation  as  in  our  opinion  is  essen- 
tial for  the  future  maintenance  of  our  chemical 
industries  in  face  of  foreign  competition.  This 
Committee,  which  now  comprises  experts  in  several 
blanches  of  chemistry  bearing  upon  industry, 
might  furnish  materia]  for  the  establishment  of  a 
larger  standing  committee,  of  the  nature  of  an 
Intelligence  Department,  serving  the  cliemical 
industries  in  the  same  way  that  the  Conunercial 
Intelligence  Department  serves  merchants  and 
traders.  A  further  reason  for  our  urging  the 
matter  at  the  present  time  is  that  in  view  of  the 
existing  state  of  some  of  our  industries,  the 
chemists  of  this  country  generally  consider  that 
it  is  imperative  on  national  grounds  that  all 
proposed  new  developments  should  be  pushed 
forward  vrith  as  httle  delay  as  possible.  Should 
such  an  organisation  as  we  suggest  be  called  into 
existence,  we  have  reason  to  believe  that  the 
services  and  laboratories  of  the  Chemical  Fellows 
of  the  Society  will  be.  so  far  as  possible,  at  the 
disposal  of  the  Government  for  the  piu'pose  of 
advising  and,  it  necessary,  of  carrying  out  investi- 
gations which  may  be  required  by  manufacturers 
for  the  solution  of  special  problems. 

We  venture  to  hope  that  this  memorial  may  re- 
ceive your  favourable  consideration  for  the  reasons 
summarised  below  : — 

( 1 )  Many  branches  of  industry  dependent  upon 
foreign  chemical  manufacture  have  been  seriously 
aft'ected  by  the  war.  The  development  of  these 
industries  in  this  country  requires  a  very  large 
amount  of  expert  co-operation,  and  in  view  of  the 
leeway  ^hich  has  to  l3e  made  up  a  considerable 
increase  in  the  number  of  research  workers  is  neces- 
sary in  order  to  hasten  progress  and  to  insure  the 
permanent  retention  of  the  new  manufactures  after 
the  war. 

(2)  A  Standing  Advisory  Committee  com- 
prising some  of  the  foremost  chemists  in  the 
country  is  already  available  as  an  organisation  for 
the  service  of  the  nation  in  the  present  emergency. 
We  suggest  that  this  Committee,  if  suitably 
strengthened,  might  form  the  nucleus  of  an 
organisation  such  as  we  have  in  view. 

(3)  It  is  believed  that  if  the  Government  woiJd 
give  official  support  to  the  formation  of  such  a 
Chemical  Committee  under  the  auspices,  say,  of  the 
Board  of  Trade,  the  confidence  of  manufacturers 
would  be  secured  to  an  extent  that  has  hitherto 
lieen  uni-eahsable.  With  increased  facUities  of 
communication  between  manufacturers  and  expert 
advisers,  it  may  confidently  be  anticipated  that 
such  advice  would  be  more  and  more  sought  by 
those  concerned,  and  our  chemical  industries 
benefited  to  a  corresponding  extent. 

The  President  and  Council  of  the  Koyal  Society 
beg  leave  to  assure  you  that  the  services  of  the 
Fellows  are,  as  they  always  have  been,  at  the 
disposal  of  the  Government.  In  presenting  this 
Memorial  they  are  actuated  solely  by  the  desire  to 
promote  the  interests  of  a  group  of  large  and  im- 
portant industries  which  have  been  particularly 
affected  by  the  war.  It  is  outside  the  province  and 
beyond  tlie  resom-ces  of  the  Societj'  as  a  purely 
scientific  organisation  to  undertake  administrative 
control  of  any  scheme  which  may  be  formulated 
with  the  immediate  object  of  developing  trade  and 
manufacture,  but  realising  the  vital  importance  of, 
and  necessity  for,  a  more  intimate  association 
between  scientific  experts  and  the  leaders  of  in- 
dustry, they  urge  most  earnestly  upon  your 
Government"  to  take  the  subject  of  this  Memorial 
into  serious  consideration. 
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THE  DETECTION  OP  S.M.VLL  QUANTITIES 
OK  PAKAFFIN  WAX  IN  HI'.KSWAX, 
AND  TIIK  DKTl=:i{  Ml  NATION  OK  A  NEW 
CONSTANT  KOU  KA.ST  INDIAN  ^VND 
EUROPEAN  BEESWAXES. 

BY  M.  S.  .SALOMON,  B.SC.  .\ND  W.  M.  .SKABER,  B.SC, 
F.I.C. 

The  detection  of  small  ((uantitics  of  paralflu 
wax  in  beeswax  is  by  no  means  an  easy  ta.sk,  and 
the  pivsent  methods  leave  nnu-li  to  be  desired. 

The  most  satisfactory  (nialitative  test  is  that 
devised  by  Weinwurm,  wliich  consists  in  saponify- 
ing ')  ftrms.  of  wax,  evaporating  oil  the  alcohol, 
dissolving  tlie  residue  in  20  c.c.  of  glycerin 
and  adding  80  c.c.  of  hot  water.  \\'ith  pure  waxes 
an  almost  clear  solution  should  be  obtained,  while 
uith  those  containing  as  little  as  4  "i  of  paraflfin 
wax,  the  solution  is  no  longer  dear,  but  thick 
an<l  opaque,  and  with  8%  tlakes  are  observed. 
Unfortunately  this  test  is  not  reliable.  Certain 
waxes  of  European  type  often  give  a  cloudy 
sohition,  although  quite  pure  ;  nearly  all  the 
waxes  of  the  East  Indian  type  also  give  a  clovidy 
solution.  Insect  w'axes  and  carnanba  wax  when 
present  in  the  samjjle  behave  like  paraffin  wax. 
if  the  paraflin  wax  used  to  adulterate  the  lieeswax 
has  a  low  melting  point,  such  .as  42° — 45°  C., 
even  S"o  can  be  present  without  affecting  the 
Weinwurm  test. 

The  determination  of  hydrocarbons  affords  a 
fairly  satisfactory  means  for  the  detection  and 
estimation  of  large  quantities  of  paralHn  wax, 
but  it  is  a  long  and  somewhat  tedious  process, 
and  on  account  of  the  rather  wid(>  limits  lor  the 
natural  liydrficarbons,  it  is  not  of  umch  use  for 
small  ((uantities. 

Then,  again,  a  consideration  of  the  acid  and 
ester  values  is  capable  of  giving  an  approximate 
estimate  of  paraffin  that  may  have  been  added 
to  a  European  type  of  liceswax,  but  in  the  case 
of  Ea-st  Indian  beeswax  the  limits  for  those  figures 
are  too  wide  to  ailmit  of  more  than  a  very  rough 
estimate.  In  fact,  if  the  amount  of  paraflin 
present  were  small,  these  figures  would  not  reveal 
its  presence  at  all.  By  "  European  type  '  is 
meant  a  beeswax  with  an  acid  value  of  17  to  20 
and  an  ester  value  of  ()8  to  78,  while  the  East 
Indian  waxes  have  a>i<l  values  of  6  to  10  and 
ester  values  of  75  to  120. 

We  therefore  liave  been  searching  for  some  time 
for  a  method  that  shall  afford  an  easy  means  of 
detecting  small  cjuantities  of  paraffin  wax, 
particularly  in  waxes  of  the  East  Indian  type, 
and  have  arrived  at  the  following  conclusions  : — 
All  pure  beeswaxes,  whither  of  the  European 
or  Ea-st  Indian  type,  yield,  after  an  hour's 
saponification  with  A'/2  alcoholic  i^jtash  (in  the 
proportion,  10  c.c.  N/2  alcoholic  pota.sh  and  10  c.c. 
alcohol  for  every  gram  of  wax)  a  perfectly  clear 
s<ilution.  If  about  15%,  or  more,  of  paraffin 
wax  is  present,  insoluble  oily  droplets  are  distinctly 
noticeaWe  at  the  bottom  of  tlie  flask  or  floating 
through  the  hot  liquid.  If,  however,  the  per- 
centage of  paraffin  wax  falls  much  below  15%, 
it  appears  to  be  soluble  in  the  soaps  present  and 
cannot  be  detected  in  the  cour.se  of  the  saponifica- 
tion, hence  a  special  method  is  necessary  for  its 
detection. 

It  occurred  to  us  that  the  paraffin  wax  would 
be  far  less  soluble  in  the  hot  alcoholic    solution 


tlian  the  hydrocarbon  natural  to  the  beeswax, 
and  that  by  observing  the  temperature  at  which 
the  but  al(ohi)lic  solution  beioines  turbid,  some 
in<lication  would  be  obtained  as  It)  the  pivsence 
or  absence  of  paraffin  wax,  and  from  a  consi<lerable 
number  of  observations  we  find  tliis  to  be  tlie  case. 

With  piu'e  beeswax  the  temperaliu'e  at  which  a 
cloudiness  appeared  in  the  hot  saponified  alcohoUc 
solution  is  practically  constant,  tioth  in  the  case 
of  waxes  of  the  European  type  ami  those  of  the 
East  Indian  type,  but  owing  to  the  difference  in 
composition  of  these  two  types  of  wax,  it  is  only 
to  be  expected  that  the  two  varieties  will  have 
tlifferent  clouding  points,  and  this  we  found  to  be 
the  case. 

Over  a  hundred  samples,  embracing  nearly  every 
connnorcial  variety,  have  been  examined,  and 
the  extreme  limits  of  temperatiu'e  at  wliich  a 
cloudiness  appeared  in  the  hot  alcoholic  solution 
were  59-5°  C.  to  l50-5°  C.  for  waxes  of  the  European 
type,  and  56°  C.  to  57°  C.  for  waxes  of  the  East 
Indian  type. 

In  the  presence  of  as  little  as  5%  of  paraffin 
wax,  however,  these  points  are  considerably 
disturbed.  The  method  of  carrying  out  the 
operation  is  as  follows  : — One  grm.  of  wax  is 
saponified  over  the  flame  for  one  hour  with  10  c.c. 
of  A'/2  alcoholic  potash,  and  10  c.c.  of  alcohol 
(industrial  alcohol  may  be  used  for  the  purpose). 
The  flask  is  taken  off  the  flame  and  a  thermometer 
inserted,  and  the  liquid  stirreil  continuously  until  at 
a  certain  temperature  the  solution  becomes  cloudy. 
The  point  is  very  sharp  and  constant.  In  the 
case  of  pure  waxes,  the  cloudiness  is  followed  by 
immediate  precipitation  of  large  flocks  ;  with  adul- 
terated samples,  however,  the  clouding  is  gradual 
and  flocculation  does  not  occur  \mtil  a  lower 
temperature  is  reached.  The  presence  of  carnauba, 
stearin,  insect,  or  Japan  wax,  does  not  appear  to 
interfere  appreciably  with  tliis  point,  but  the 
presence  of  as  little  as  5%  of  paraffin  wax  raises 
the  point  considerably.  In  the  case  of  waxes 
of  the  East  Indian  type,  5';,',  of  paraffin  will  raise 
the  point  from  56°  C'.,  the  figure  for  pure  waxes, 
to  61°— 02°,  and  10  °o  raises  it  to  69°— 70°  C.  With 
waxes  of  the  European  type,  the  temperature  of 
clouding  rises  from  60°  t'.  for  pure  waxes, 
to  63° — 64°  C.  for  5°,j  paraffin,  and  to  74° — 75°  C. 
for  10  "o  paraffin. 

We  append  some  figures  showing  the  effect 
of  the  addition  of  5%  and  10%  of  paraffin  wax  to 
some  of  the  usual  varieties  met  with  in  commerce. 

Waxes  of  the  European  type. 


BengucUa  beeswax  . . . 

Spanish  beeswax 

Morocco  beeswax   .... 
East  African  beeswax 

English  beeswa.x 

West  African  beeswax 
.\byssinian  beeswax  . . 


Original 
pt. 


Paraffin. 


60° 
60° 
60° 
60° 
60° 
60° 
60° 


61° 
6;)° 
05° 
64° 
66° 
64° 
64-3° 


10°i 
Paraflin. 


74-5° 

73-5° 

75° 

74° 

75° 

75° 

75° 


Waxes  of  the  East  Indian  type. 

Original           o% 
pt.           Paraffin. 

10% 
Paraffin. 

Chinese  beeswax 

Calcutta  beeswax  

56° 
56° 

62° 
62° 

70° 
70° 

The  paraffin  wax  used  varied  in  melting  point 
from  50°  C. — 60°  C.  ;  for  paiaffin  of  very  low 
melting  point  such  as  42°  C  the  clouding  point 
is  a  little  lower,  u.sually  about  63°  C  for  5%, 
but  the  presence  of  such  a  paraffin  so  affects  the 
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melting  point  and  the  other  physical  characters  that 
its  presence  is  usually  easily  det<?cted,  and  more- 
over it  is  Very  rare  for  a  low-melting  paraffin 
to  be  used  as  an  adulterant,  the  adulterators 
usually  selecting  one  with  a  melting  pouit  nearer 
that  of  beeswax  itself. 

The     foUowmg     figures     on     three     commercial 
samples  recently  examined  may  be  of  interest. 


No. 

Acid  value. 

Ester  value. 

Melting  pt. 

Clouding  pt. 

1. 
2. 
3. 

18-5 
17-9 
17-9 

68 

71-7 

70 

62°  C. 
63°  C. 
63°  C. 

Not  clear 
64°  C. 
07°  C. 

It  \^Till  be  noticed  that  the  ester  and  acid  values 
of  all  of  them  are  somewhat  low.  and  tliis,  coupled 
with  the  clouding  point,  leaves  little  doubt  that 
they  were  all  adulterated  with  from  5 — 15%  of 
paraffin.  * 

It  also  may  be  noticed  that  although  these 
samples  were  adulterated,  yet  the  figures  are  well 
witliin  the  limits  laid  down  by  the  new  B.P. 

We  do  not  claim  that  the  clouding  point  is 
capable  of  estimatiug  accm-ately  the  percentage 
of  paraffin  wax  present,  but  it  does  give  a  very 
fair  approximation,  and  so  constant  is  the  clouding 
temperature  of  piu'e  beeswax  that  any  distur))ance 
of  this  point  should  be  a  valuable  indication  of 
adulteration  or  abnormality. 

Discussion. 

Mr.  W.  F.  Reid  said  the  observation  recorded 
by  the  authors  was  most  interesting,  and  no  doubt 
wovdd  prove  to  be  of  great  use  in  testing  samples  ; 
but  he  would  like  to  see  some  evidence  that  the 
impurity  was  paraffin  wax.  When  control  experi- 
ments were  made  in  the  laboratory,  they  might  be 
certain  that  the  reaction  was  due  to  paraffin  wax  ; 
but  he  had  come  across  many  samples  of 
undoubtedly  pure  beeswax  that  contained  a  good 
deal  of  unsaponifiable  matter.  As  Vice-Chairman 
of  the  British  Bee  Keepers'  Association  he  had 
examined  many  hundred  samples  of  wax.  Un- 
doubtedly bees  under  some  conditions  produced 
wax  containing  unsaponifiable  matter  which  was 
not  paraffin.  By  taking  a  comb  of  virgin  wax, 
which  was  white,  a  wax  free  from  propolis  coidd  be 
obtained  ;  but  usually  in  melting  wax  the  propolis 
was  partly  absorbed  by  the  wax,  so  that  there  was 
always  a  certain  proportion  present.  If  old, 
pollen-clogged  combs  were  melted  down  in  boiling 
water  no  wax  was  obtained  at  first ;  but  later  it 
was  possible  to  get  a  wax  quite  different  from  that 
obtained  from  new  combs,  which  had  only  been 
bred  in  for  one  year.  Those  were  points  that  he 
would  commend  to  the  authors'  attention  on 
which  to  make  experiments  on  wax,  the  origin  of 
which  was  known,  if  possible  produced  by  their 
own  bees. 

The  wax  was  chiefly  used  for  shoe-polishes  ; 
another  use  was  for  making  the  foundation  on 
which  the  bees  made  their  combs.  Instead  of 
leaving  the  bees  to  spend  their  time  building 
combs,  nowadays  a  bee  keeper  suppUed  them  with 
a  sheet  of  foundation  with  the  impress  of  the  cells 
on  it.  The  bees  drew  this  wax  out  into  cells,  and 
they  did  not  have  the  trouble  of  secreting  the  wax, 
and  consequently  did  not  lose  the  time  during  the 
honey  harvest  which  wa?  necessary  for  secreting 
the  wax.  It  had  been  said  that  those  combs  were 
sometimes  made  of  ceresin  or  paraffin  wax;  but 
that  ^vas  quite  untrue  in  this  country.  He  had 
never  met  with  a  sample  of  foimdatiou  made  with 
mineral  wax.  If  such  materials  were  given  to 
bees,  they  at  once  tore  them  down.  The  wax  from 
Airica  and  East  India  was  made  by  a  difterent  kmd 
of  bee  ;    it  generally  had  a  lower  melting  point 


and  if  it  were  used  for  a  foundation  for  British  bees, 
they  tore  it  down.  The  odour  of  another  species 
of  bee  was  hateful  to  our  bees,  and  thev  rejected 
it. 


A  METHOD  OF  ASSAYING  COPPER. 

BY    AETHUR    FRASER. 

The  following  modification  of  the  well-known 
"  iodide  "  method  of  assaying  copper  has  been  in 
use  in  the  writer's  laboratory  for  over  fourteen 
years.  As  he  is  unaware  that  anyone  else  has 
tried  it,  and  as  it  has  proved  exceedingly  useful  in 
his  own  work,  he  ventures  to  bring  it  to  the  notice 
of  other  assayers,  especially  those  who  have  much 
routine  work  in  determining  copper,  either  in 
ores  or  other  compounds. 

It  depends  on  the  action  of  sodium  fluoride  on 
acid  solutions  of  ferric  salts,  with  the  iron  of  which 
it  forms  a  stable  compound,  Fe^Fs,  preventing 
any  subsequent  reaction  between  these  salts  and 
potassium  iodide.  So  strong,  indeed,  is  the 
"  affinity  "  of  fluorine  for  ferric  iron,  that  if  sodium 
fluoride  be  added  to  a  solution  containing  ferrous 
and  cupric  salts  the  latter  are  inunediately  reduced 
to  the  cuprous  state,  or,  if  in  acetate  solution, 
cuprous  oxide  is  precipitated. 

The  idea  of  employing  sodixun  fluoride  to  prevent 
the  reaction  between  ferric  salts  and  potassium 
iodide  occurred  to  the  late  Mr.  R.  Wightwick 
Roberts  in  1898,  and  the  following  process  was 
subsequently  elaborated  by  the  writer. 

The  following  are  the  reagents  required  : — A 
standard  solution  of  sodium  thiosulphate,  1  c.c.  = 
10  mgrms.  Cu  ;  a  solution  of  iodine  in  potassium 
iodide,  10  c.c.  =1  c.c.  thiosulphate  ;  a  solution  of 
starch  (if  the  starch  solution  is  made  with  caustic 
potash,  as  recommended  in  Sutton's  "  Volumetric 
Analysis "  (ninth  edition),  it  is  necessary  to 
acidify  with  acetic  acid  before  using)  ;  a  solution  of 
sodium  acetate,  about  1  in  5,  rendered  just  acid 
with  acetic  acid  ;  a  solution  of  sodium  fluoride — 
about  45  grms.  of  the  commercial  salt  are  well 
shaken  up  in  a  litre  of  water,  aUowed  to  settle,  and 
the  clear  solution  drawn  oft'. 

The  process,  as  carried  out  in  the  writer's 
laboratory,  is  as  follows  : — 1  grm.  of  the  sample — 
or,  if  very  rich  in  copper^  0-5  grm. — is  weighed 
into  a  porcelain  evaporating-dish,  of  about  14  cm. 
diameter,  and  treated  with  5  c.c.  of  hydrochloric 
acid  and  15  to  20  c.c.  of  a  mixture  of  nitric  and 
sulphuric  acids  (12  to  I).  Unless  the  results  are 
wanted  quickly,  the  samples  are  weighed  out  in  the 
evening  and  left  standing  all  night  in  the  acids. 
In  the  morning  the  contents  of  the  basins  are 
evaporated  to  dryness  by  gentle  heat.  The  heat 
is  then  increased  tiU  almost  aU  the  free  sulphuric 
acid  is  driven  off,  the  dish  is  cooled,  5 — 6  drops  of 
dilute  sulphuric  acid  (1:1)  are  added,  foUowed  by 
about  20  or  30  c.c.  of  water,  a  stirring-rod  is  put 
in,  and  the  dish  is  warmed  tUl  aU  the  copper  sulphate 
is  in  solution  and  then  aUowed  to  cool. 

About  10 — 20  c.c.  of  sodium  acetate  solution  is 
now  added,  followed  by  from  20  to  50  c.c.  of  sodium 
fluoride  solution.  In  practice  the  fluoride  is  poured 
in  tni  the  red  colour  of  the  u'on  acetate  has  dis- 
appeared, and  10  OK,  15  c.c.  more  added.  Excess 
has  no  effect  on  the  accuracy  of  the  assay. 

Potassium  iodide  crystals  (3  to  5  grms.)  are  now 
added,  and  the  liberated  iodine  is  titrated  in  the 
usual  way  with  thiosulphate  and  starch  indicator. 
To  avoid  possible  loss  of  iodine  by  volatihsation,  it 
is  well  to  begin  running  in  the  thiosulphate  when 
commencing  to  stir  gently  the  contents  of  the 
basin.  *     Iodine  solution  is  then  dropped  in  from 

•When  the  ore  contains  lead  or  bismuth  the  starch  should  be 
added  betimes,  as  the  yellow  colour  due  to  the  former,  or  the 
brownish  colour  due  to  the  latter,  may  be  erroneously  attributed 
to  free  iodine.  Except  for  this  browmsh  coloiu-ation,  in  which, 
however,  the  disappearance  or  reappearance  of  the  blue  starch 
ioilide  is  quite  marked,  bismuth  seems  to  have  no  influence  on 
the  results. 
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a  l)uretto  till  the  blue  staivh-ioiUde  colour  re- 
appears, anil  the  ainouiit — less  the  2 — 4  drops 
re(iuired  to  ^ive  adistinet  bluetiriKe  to  thu  liquid — 
deducted  froui  the  reading  of  the  thiosulphato 
burette.  Tliis  is  especially  necessary  with  ores 
containing  a  dark  gantjuc,  which,  on  beinj;  briskly 
stirred,  imparts  a  purple  tinge  to  the  mixture,  anil 
is  apt  to  lead  to  a  few  drops  excess  of  thiosulphate. 
The  operator,  however,  soon  learns  to  distinguish 
between  the  colour  of  the  starch  iodide  in  the 
creamy  cuprous  iodide,  and  that  due  to  the  gangue, 
and  he  seldom  requires  more  than  2 — 10  drops  of 
iodine  (eijual  to  001  —0-05  c.c.  of  thiosulphat*)  to 
come  back  to  the  neutral  point. 

With  low  grade  ores  of  1 — 2%  Ou,  the  reaction 
with  potassium  iodide  is  oft<^n  very  slow,  especially 
when  the  presence  of  a  large  quantity  of  iron  has 
led  to  the  addition  of  an  excess  of  sodium  acetate, 
and  the  blue  starch-iodide  colour  keeps  on  return- 
ing in  a  disconcerting  manner,  'riiiosulphate 
must  be  added,  however,  till  the  liquid  remains 
permanently  decolorised.  When  many  such 
ores  are  to  l)e  tested  it  saves  time  to  have  a  dozen 
burettes  in  use  at  once.  The  reaction  may  also  be 
accelerated  by  using  little  more  acetate  than 
is  sufficient  to  neutralise  the  free  sulphuric  acid. 
Care  must  be  taken,  however,  to  add  tluoriile  in 
excess  ;  50  c.c.  of  this  solution  is  sullicient  for 
0-5  ^rm. 

With  sulphide  ores  containing  much  antimony 
or  arsenic,  a  slight  variation  m  the  process  is 
necessary,  as  tlie  antiiiionic  and  arsenic  acids  are 
apt  to  be  partially  reduced  during  drying,  pro- 
bably by  unoxidised  suliihur,  and,  reacting  subse- 
<iuently  with  the  liberated  iodine,  cause  an 
apparent  shortage  in  the  copper  contents.  It  is 
well,  therefore,  wifli  such  oi-es,  after  drying  and 
driving  oft  anj;  residual  sulphur,  to  treat  them  a 
second  time  with  the  three  acids  and  again  dry. 
Then,  after  dissolving  in  water,  and  before  adding 
the  acetate,  a  sohition  of  potassium  permanganate 
(I  c.c.  --=05  c.c.  thiosidphate)  isatlded  drop  by  drop, 
at  intervals,  as  the  reaction  is  rather  slow  towards 
the  end,  till  a  last  drop  permanently  changes  the 
green  colour  of  the  liquid  to  a  greyish  violet.  If 
the  oxidation  by  the  nitric  acid  has  aheady  been 
complete,  one  drop  of  permanganate  is  sufficient. 
The  operator  then  proceeds  as  above,  deducting, 
however,  002  c.c.  (=002%  Cu)  from  the  reading 
of  the  thiosulphate  burette.  Or  he  may  just 
destroy  the  violet,  and  bring  back  the  green  colour, 
with  a  very  dilute  solution  of  ferrous  sulphate, 
and  make  no  deduction.  The  writer  has  made 
many  tests,  adding  as  nuich  as  150  mgrms.  of 
As  or  Sb  to  half -grain  portions  of  a  matte  of  known 
copper  contents,  and,  by  means  of  the  above  pre- 
cautions, has  obtained  no  sensible  difference  in  the 
percentage  of  copper. 

When  the  result  of  a  copper  assay  is  required  in 
a  hurry  the  method  may  be  shortened  in  the 
following  manner  : — The  sample  is  weighed  into  a 
flask,  attacked  with  the  three  a<-ids,  boiled  down 
and  dried  over  a  naked  flame,  cooled,  dissolved  in 
water,  anil  poured  into  a  dish,  using  the  acetate 
and  fluoride  solutions  to  rinse  out  the  flask,  in 
order  to  reduce  the  volume  of  the  liquid.  The 
titration  then  proceeds  as  usual.  The  results  are 
accurate,  and  the  time  required  25  to  30  minutes. 
The  whole  process  could  be  equally  well  performed 
in  the  flask,  but  the  fluoride  Ls  apt  to  attack  the 
glass.  With  rich  sulphide  ores  and  mattes,  how- 
ever, it  LS  not  always  easy  to  get  all  the  copper  into 
solution  by  tliis  quick  treatment. 

Though  the  addition  of  sodium  acetate  is  con- 
venient in  giving  an  indication  of  the  amount  of 
iron  present,  and  also  in  preserving  the  glaze  of  the 
dishes,  copper  may  be  titrated  almost  equally  well 
in  the  presence  of  a  little  free  sulphuric  or  hydro- 
chloric acid. 

Iron  may  al.so  be  estimated  by  a  similar  process, 
and    with    sufficient    accuracv    for    all    technical 


pvu'poscs,  in  chloride  solutions  containing  free  acid. 
I  The  writer  was  pleased  to  find  his  own  experience 
ou  this  point  fullv  coufirmeil,  and,  indeed,  antici- 
I  patcd,  by  ,\.  K.  ".roseidi  (this  J.,  1010,  29,  1.S7). 
In  acetate  solutions  the  reduction  of  the  ferrii-  salt 
is  only  partial.  In  .sulphate  solutions  it  is  com- 
plete, but  the  reaction  is  so  slow  that  the  operator 
is  left  in  ilouljt  as  to  the  exact  end-point  of  the 
titration.  In  the  presence  of  copper,  however, 
the  reduction  of  ferric  sulphat-e  by  potassium 
iodide  is  both  rapid  and  complete. 

A  rapid  and  simple  process  for  the  determination 
of  copper  and  iron  in  the  same  sample  or  solution 
thus  becomes  available.  Two  equal  portions,  A 
and  B,  are  taken  ;  B  is  treated  with  sodium 
fluoride  (using  a  ilrop  or  two  of  thiocyanate  solution 
as  indicator),  while  to  A  an  equivalent  volume  of 
wati'r  is  added  ;  and  both  are  then  titrated  with 
potassium  iodide  anil  thiosulphate.  The  amount 
of  thiosulphate  consumed  by  A  gives  the  Cu-t-Fe, 
and  that  by  B  the  Cu  only  ;  the  difference  in  c.c. 
of  thiosulphate   x  08780  gives  Pe. 

In  a  sample  containing  1005%  Fe  and  0-20% 
Cu.  the  writer  found  lOOti";,  Fe  and  019%  Cu. 

The  presence  of  arsenic  acid  does  not  interfere 
with  the  technical  accuracy  of  the  test,  but  it 
causes  the  blue  colour  of  the  starcli  iodide  to 
return  slowly  after  the  titration  is  finished.  To 
ascertain  the  amount  of  this  subsequent  reaction 
in  tlie  ordinary  course  of  work,  and  also  to  illustrate 
various  points  in  the  foregoing  paper,  tests  were 
matle  with  a  matte  containing  32-49%  Cu  and 
38- 10%  Fe,  to  which  arsenic  or  antimony  was 
added.  The  samples  were  treated  as  above  des- 
critied  with  acids,  and  titrated,  some  with  the 
addition  of  sodium  fluoride  and  some  directly. 
The  results  showed  that,  even  in  the  presence  of  a 
large  amount  of  arsenic,  the  error  is  insignificant, 
and  the  subsequent  liberation  of  iodine,  during 
the  30  minutes  succeeding  the  titration,  is  very 
small  (maxiniiun  013  c.c.  of  thiosulphate).  In- 
deed, by  observing  the  time  from  the  addition  of 
iodide  till  the  end-point  of  the  titration,  and  then 
just  destroying  the  returning  blue  at  the  end  of  a 
similar  period,  the  operator  can  calculate  back  to 
the  exact  amount  of  thiosulphate  required  for  the 
Cu  +Fe. 

The  advantages  claimed  for  the  method  are  : — 

( 1 )  General  applicability.  It  serves  equally  well 
for  poor  copper  ores  of  05%,  and  rich  ores  and 
regulus  of  70%. 

(2)  Accuracy.  Tested  frequently  against  the 
electrolytic  method  it  has  proved  itself  fully  equal, 
if  not  superior,  to  it,  especially  in  the  presence  of 
other  metals  liable  to  be  deposited  on  the  cathode. 
The  results  of  twelve  check  assays  against  the 
electrolytic  method  showed  a  maximum  difference 
of  01%  Cu  (mean  0052%).  It  gives,  moreover, 
very  concordant  resvUts,  and  differences  of  01% 
in  duplicate  assays  from  the  same  packet  may  be 
confidently  attributed  either  to  insufficient  pre- 
liminary treatment  with  acids  or  to  spurting 
during  evaporation.  To  give  an  idea  of  the  con- 
cordance of  results  obtained  in  the  course  of  every- 
day work  by  the  method  described  above,  the 
writer  has  made  a  list  of  the  differences  shown 
between  all  the  duplicate  copper  assays  made  in 
his  laboratory  during  the  first  six  months  of  last 
year  (and  by  different  operators).  Many  of  these 
assays  were  of  loose  stones  brought  by  miners  and 
prospectors,  in  which  great  accuracy  was  not 
required,  nor  were  any  pains  taken  to  obtain  it. 
The  list  comprises  ores"  of  all  kinds  and  grades,  as 
well  as  mattes  and  regulus  of  from  20  %  to  65  %  of 
copper.  In  a  total  of  063  assays  in  duplicate  the 
average  difference  was  0044%  Cu.  453  showed 
difTerences  varying  between  0  and  005  %.  In  only 
18  cases  were  there  differences  of  over  0-15%  Cu, 
and  of  these  last  such  as  had  been  repeated  proved 
that  the  discrepancies  were  due  either  to  insufficient 
treatment  with  acids,  or  to  spurting  during  evapo- 
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ration  ;   that  is  to  say,  the  liigher  of  the  two  results 
was  almost  always  the  correct  one. 

(3)  Rapidity.  One  assayer.  with  an  assistant 
to  wash  tlie'  vessels  and  attend  to  the  evaporation, 
can  easily,  provided  he  has  plenty  o£  heating 
surface,  and  a  sufficient  number  of  burettes,  make 
over  sixty  accurate  assays  of  copper  in  a  day. 

(4)  Simplicity  of  operation.  No  separations, 
filtrations,  or  transfers  from  one  vessel  to  another 
are  required.  The  sample  is  weighed  into  its 
evaporating-dish,  where  it  remains  till  it  is  finally 
washed  down  the  sink  after  titration  with  thio- 
sulphate. 


THE   ACTION   OF   DILUTE   SOLUTIONS   OF 
ACIDS,    ALKALIS,    AND    SALTS  UPON 
CERTAIN    METALS. 

BY   A.    J,    HALE    AND    H.    S.    FOSTER. 

The  object  of  the  ^^ork,  here  recorded,  has  been 
to  compare  the  corrosive  action  of  dilute  solutions 
upon  eight  dififerent  metals,  by  estimating  the 
loss  in  weight  which  resvdts  after  immersion  for 
a  certam  time.  The  total  area  of  sheet  metal 
used  was  in  each  case  one  square  decimetre, 
the  temperature  of  the  solutions  was  between 
17°  and  20°  C,  and  the  metals  were  con\mercial 
samjiles,  cold  hard  rolled  and  polished.  (Analyses 
given  in  Table  6.) 

In  one  series  of  experiments,  the  metals  were 
immersed  for  seven  days  in  half  a  litre  of  solution 
which  was  renewed  each  day  (Tables  1  and  4). 
In  a  second  series  of  experunents  the  metals  were 
immersed  for  twenty-eight  days  in  half  a  litre 
of  solution  which  was  not  renewed  (Tables  3  and  5), 
In  a  third  series  the  metals  were  immersed  in  one 
litre  of  dilute  acid  during  four  hours  (TaVjle  2). 
The  solutiorLs  vised  were  A'^/5,  and  the  metals  were 
cleaned,  after  removal,  by  rubbing  them  ^\-ith  a 
piece  of  soft  wood  or  a  cork,  and  dried  by  vigorous 
rubbing  with  a  duster. 

All  the  results  have  been  checked,  and  in  many 
cases  the  number  given  is  the  mean  of  three  or 
more  observations.  Each  metal  was  well  cleaned 
with  pumice  before  being  re-immersed,  because 
it  was  found  that  unless  the  old  semi-corroded 
coating  was  removed,  concordant  results  were  not 
obtained,  since  this  coating  acted  as  a  resistant. 

Table  1. 


T.tBLE  6. 

Percentage  of  impurities  in  metals  used. 

Zinc Fe  0055.  Pb  110,  .\s  trace. 

Cast  iron Si  2-85,  S  0-07,  P  1-19,  C  3-38. 

Wrouglitiron  Si—,  S  007,  P  — ,  C  0-095. 

Aluminium  ..  Si  0-23,  Fe  0-28,  N"a  0-05,  Cu  trace. 

Lead     Ag  trace,  Zn  absent. 

Copper Pb  0-15,  Bi  003,  Fe  trace. 

Tin    PbO-61,  Fe  0-014,  Zn  0-15,  As  trace.  Cu  trace. 

Nicl;el Si  0-20,  Fe  0-46,  Cu  0-16. 

Table  1.  Those  numbers  marked  *  v.ere 
calculated,  after  proving  that  the  loss  in  weight 
per  day  was  constant  in  all  cases  where  the  metal 
dissolves  rapidly. 

Table  2.  Tlie  action  of  dilute  acids  during  four 
hours  upon  zinc  and  cast  iron  is  similar,  but 
wrought  iron  is  only  slowly  attacked  at  first, 
especially  by  hydrochloric  and  svdphiu'ic  acids. 
If  the  period  of  immersion  be  longer,  the  numbers 
for  wrought  iron  are  similar  to  those  for  cast  iron. 
The  time  needed  to  reach  the  maximum  velocity 
of  solution  varies.  During  the  fifth  hour  ^vrought 
u'on  lost  as  much  weight  in  sulphuric  acid  as 
during  the  first  four  hours,  while  nitric  acid 
dissolved  as  much  WTOught  iron  during  the  fourth 
hour  as  during  the  first  three  hours.  Zinc  in 
sulphuric  acid  lost  twice  as  much  during  the 
third  horn-  as  during  the  first  two  hours,  while 
the  maximum  rate  of  action  for  cast  iron  in  nitric 
acid  and  sulphuric  acid  was  during,  the  second  hour. 

Table  3.  Corrosion  is,  to  some  extent,  due 
to  oxidation,  and  in  some  cases  the  loss  in  weight 
is  greater  than  that  wliich  would  result  by  direct 
solution  in  the  amount  of  acid  used. 

In  conclusion,  the  results  obtained  accord 
generally  with  published  sOfctements,  but  the 
following  qualifications  may  be  made  : — 

(1)  Copper  is  acted  upon  by  cold  dilute  hydro- 
chloric acid  to  a  much  greater  extent  than  by 
sulphuric  or  nitric  acids.  Each  of  the  last-named 
acids  attacks  the  metal  to  about  the  same  extent, 

(2)  Aluminium  is  slowly  attacked  by  dilute 
nitric  acid  and  sulphuric  acid.  • 

(3)  Lead  is  more  rapidly  attacked  by  hydro- 
chloric acid  than  by  sulphuric  acid,  the  action  of 
the  latter  acid  being  negligible. 

(4)  Tin  is  soluble  in  caustic  soda  and  in  sodium 
carbonate  solution,  but  not  in  ammonia. 


Table  2. 


Table  3. 


i-litre  per  day. 
Loss  in  grms.  per  7  days. 


HNO, 


HCl 


H,SO. 


1  litre. 
Loss  in  grins,  per  4  hrs. 


HNO, 


HCl 


H,SO, 


Loss  in  grms.  per  28  days 
in  i-litre. 


HNO, 


HCl 

310 

2-9 

3-3 

1-68 

0-69 

3-20 

0-90 

0-45 

H,SO, 


Zinc    

Cast  iron  . . . . 
Wrought  iron 
Aluminium    . . 

Lead 

Copper 

Tin     

Nickel    


•17-0 
•15-4 
•14-5 

0-10 
*9-8 
0-25 
4-0 
4-2 


•21-5 
•18-2 
•19-0 
0-35 
1-20 
3-0 
0-42 
0-25 


•22-0 
•160 
•17-0 
0-09 
0-01 
0-25 
0-22 
0-25 


3-80 
2-60 
1-30 
0-02 
0-36 
0-02 
1-62 
0-04 


4-7 

3-0 

0-17 

0-01 

006 

003 

002 

0-01 


4-0 

2-8 

0-35 

0-05 

0-00 

0-02 

0-02 

0-02 


2-65 

2-5 

2-0 

0-54 

6-3 

0-53 

7-20 

21 


30 

3-2 

3-3 

0-28 

0-02 

0-45 

0-25 

0-40 


Table  4. 

Table  5. 

i-litre  per  day.    Loss  per  7  days. 

Loss  per 

28  days 

in  i-litre 

MgCU 

NaOH 

CaCU 

NaCl 

NH.OH 

Na,CO, 

MgCU 

NaOH 

CaCU 

NaCl 

NH.OH 

Na,CO, 

Zinc    

0-95 
0-85 
0-85 
016 
0-55 
0-25 
0-16 
0-05 

C-30 
0-00 
0-00 
20-0 
10 
0-00 
0-30 
0-00 

0-35 
0-20 
0-30 
0-05 
0-40 
0-20 
0-13 
0-08 

0-10 
0-10 
0-25 
0-00 
0-02 
0-02 
0-00 
000 

0-35 
0-00 
0-00 
0-35 
0-02 
0-50 
0-00 
000 

002 
0  00 
0-00 
O-.SO 
0-00 
0-01 
001 
0-00 

0-30 
U-45 
0-41 
0-13 
012 
010 
0-10 
010 

0-20 
0  00 
0-00 
2-65 
0-69 
0-00 
0-50 
0-00 

0-17 
0-17 
0-26 
0-03 
015 
0-10 
0-08 
005 

0-20 
0-32 
0-24 
0-01 
0-08 
0-03 
0-08 
000 

0-17 
0-18 
0-00 
0-02 
001 
0-37 
0-00 
000 

0-02 
0-00 
0-00 
014 
0-10 
O'Dl 

o-Oo 

0-00 

Cast  iron 

Wrought  iron  .... 

Aluminium    

Lead 

Copper  

Tin     

Nickel    
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THE  THERMAL  CONDUCTIVITY    OF 
REFRACTORY    MATERI.VLS. 

BY   Ci.    DOUGILL.    JI.SC  H.  J.  HODSMAN,  M.SC,  AND 
J.   W.    COBB,    B.SC. 

Introductory. 

A  refractory  material  must  primarily  resist 
hiph  temperatures,  but  advanre  in  tlic  design  of 
high  temperature  furnaeos  necessitat<\s,  to  an 
increasing  dogrei-.  tlie  consideration  of  quaUties 
other  tlian  infusibility,  and  among  these  thermal 
comiuctivity  is  one  of  the  most  important.  Re- 
fractory materials  are  used  most  commonly  to 
bound  a  space  in  whicli  a  liigh  temperature  opera- 
tion is  carried  out.  and  tlie  less  heat  they  conduct 
the  higher  is  the  thermal  economy  attained. 
If,  however,  a  little  heat  is  sacrificed  by  using  a 
material  of  considerable  thermal  conductivity,  a 
lower  infusibihty  in  the  material  is  permissible. 
The  cylinder  of  an  internal  combustion  engine 
is  an  example  of  the  extreme  application  of  this 
principle  :  the  temperature  attained  in  it  reaches 
at  times  the  melting  point  of  platinum,  but  the 
walls  may  be  made  of  cast  iron  on  account  of  its 
high  thermal  con<luctivity.  Most  of  the  containing 
brick.s  of  a  steel  furnace  are  cooled  on  the  outer 
side  l>y  exposure  to  air.  and  the  conduction  of 
heat  so  permitted  undoubtedly  affects  the  length 
of  Ufe  of  the  furnace,  and  indeed  makes  the  working 
of  such  a  furnace  economically  possible.  The  block 
of  a  steel  furnace  is  its  most  vvUnerable  jjart 
because  natural  air  cooling  of  the  kind  just 
indicated  is  impracticable,  but  the  use  of  water 
pipes  and  hollow,  water-cooled  castings  is  an 
increasingly  common  feature  in  the  design  of 
such  parts  in  modern  furnaces  ;  the  aim  is  always 
local  protection  effected  by  the  dissipation  of 
heat  by  conduction.  The  importance  of  con- 
ductivity attaches  most  obviously  to  processes  in 
which  heat,  of  necessity,  has  to  be  transferred 
through  the  refractory  material,  as  through 
the  wall  of  a  gas  retort  or  by-product  coke  oven. 
There  the  speed  of  working  the  carbonisation 
process  is  limited  by  the  conductivity  of  the 
material.  Plainly,  high  conductivity  may  be 
advantageous  or  disadvantageous  according  to 
the  special  circumstances.  The  dominating  ne- 
cessity of  infusibility  has  so  far  influenced 
practice  that,  in  the  great  bulk  of  fire-clay  re- 
fractories, conductivity  has  been  little  considered  ; 
the  manufacture  has  been  the  same  whether  the 
material  was  for  heat  transmission  or  insulation, 
but  now  both  manufacturers  and  users  are  inclined 
to  give  more  consideration  to  the  conductivity 
of  their  materials.  We  have  been  concerned 
with  measuring  this  property,  and  particularly 
with  a  method  which  did  not  involve  the  preparation 
of  special  test-pieces  but  could  be  applied  to 
ordinary  bricks  and  blocks. 

Conductivity.  If  a  plate  of  material  be  taken 
of  uniform  thickness,  d,  and  with  parallel  faces 
maintained  at  temperatures  Sj  and  9,. 

Q_A:a(9,-fl,)t .^^ 

d 
where  Q  is  the  quantity  of  heat  transmitted  in  a 
time,  /,  a  is  the  area  of  the  plate,  and  k  a  constant 
dependent  on  the  material  of  the  plate  ;  k  is 
termed  the  "  thermal  conductivity  "  of  the  material, 
and  in  C.G.S.  units  it  is  the  number  of  calories 
transmitted  from  one  face  of  a  cube  of  side  1  cm. 


to  the  opposite  face  in  one  second  when  the  two 
faces  are  maintained  at  temperatures  dilTering 
by  1"  C.  k,  however,  is  a  constant  in  a  limited 
sense  only,  and  it  has  long  been  known  that 
the  condvictivity  of  a  material  might  vary  con- 
siderably witli  temperature.  The  experiments 
here  recorded  dc.il  with  the  measurement  of  k 
and  its  variation  with  temperature. 

Until  recently  the  data  available  with  regard 
to  rcfiaitory  materials  were  exceedingly  meagre, 
and  these  oidy  for  low  temperature  ranges,  and 
so  of  vinccrtain  validity  under  high  temperature 
conditions.  And  yet,  in  the  case  of  refractory 
materials  i'ini)loyed  for  the  transmission  or 
retention  of  heat  at  high  temperatures,  the  thermal 
conduct  i  vity  at  those  temperatures  is  of  paramount 
importance.  Some  of  the  data,  too,  were  only 
relative. 

The  most  complete  study  of  the  conductivity 
of  retractorv  materials  hitherto  made  Ls  due  to 
Wologdine  (Bull.  Soc.  d'Encour..  1909,  879;  this 
J.,  1909,  709).  In  this  research  the  relation  of  con- 
ductivity to  temperature,  to  porosity,  permeabihty, 
and  temperature  of  fu'ing  was  studietl  in  the  case 
of  almost  the  whole  range  of  materials  found  in 
practice.  Tlie  results  liave  been  widely  copied 
into  technical  literature  and  are  in  general  use. 
Wologdine's  experimental  methods  invite  certain 
criticisms.  The  material  studied  was  specially 
prepared  in  the  form  of  a  disc  .5  cm.  thick,  which 
formed  the  top  of  a  gas-heated  furnace.  The 
temperature  difference  across  this  was  arrived 
at  by  inserting  thermo-couples  at  varying  depths, 
and  by  extrapolation  from  the  temperatures 
observed,  those  of  the  upper  and  lower  faces  were 
calculated.  From  special  experiments,  he  de- 
duced that  the  temperature  fell  regularly  from 
one  lace  to  the  other,  although  this  does  not 
accord  with  other  experiments  which  show  that 
the  conductivity  varies  with  temperature.  The 
heat  transmitted  by  the  disc  was  measured  in  a 
water-flow  calorimeter  placed  on  the  top  of  the 
disc,  the  product  of  the  mass  of  water  and  its  rise 
in  temperature  in  passing  through  the  calorimeter 
giving  this  in  ordinary  units  for  a  working  area 
taken  as  equal  to  the  area  of  contact  of  the  calori- 
meter and  test-piece.  From  these  measurements 
k  was  calcidated  in  accordance  with  equation  (1). 

It  is  a  serious  initial  objection  to  these  experi- 
ments that  they  were  not  made  on  the  refractory 
materials  in  the"  form  in  which  they  generally  come 
into  commerce,  viz.,  bricks  of  ordinary  shape  and 
size.  Again,  it  is  incorrect  to  take  the  area  of 
contact  of  the  calorimeter  with  the  test-piece  as 
the  effective  area  of  transmission. 

By  definition,  the  faces  of  the  slab  are  supposed 
to  be  maintained  at  imiform  temperatures  so 
that  the  heat  flow  shall  be  rectilinear  and  parallel. 
On  placing  a  water  calorimeter  on  the  disc,  the 
upper  surface  of  the  latter  becomes  locally  cooled 
and  the  lines  of  flow  of  heat  thereby  distorted  in 
accordance  with  the  new  temperature  gradients 
set  up.  As  a  result,  the  area  of  contact  of  calori- 
meter and  test-piece  can  no  longer  be  regarded 
as  the  effective  area  of  transmission,  which  will 
widen  out  towards  the  lower  face.  In  our  own 
apparatus  we  believe  that  these  objectionable 
features  have  been  eliminated.  Bricks  of  ordinary 
size  and  shape  are  employed  as  test-pieces.  Parallel 
heat  flow  has  been  attained  by  jacketing  the 
calorimeter  with  a  second  calorimeter  at  the  same 
temperature  on  the  well-known  "  guard  ring  " 
principle.  The  water-flow  calorimeter  has  been 
rejected  on  account  of  complications  of  manipula- 
tion, in  favour  of  one  in  which  temperature  is 
constant,  and  the  amount  of  water  evaporated  at 
100°  C.  forms  a  measure  of  the  heat  transmitted. 
A  detailed  account  of  the  apparatus,  which  has 
been  in  use  in  these  laborafibries  for  two  years, 
will  be  given  below. 
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Simultaneously  and  independently,  the  work 
of  Wologdine  has  been  criticised  and  the  sub- 
ject investigated  by  Heyn,  Bauer,  and  Wetzel 
(Mitt.  K.  Materialpriifungsamt.  Berlin,  1914, 
[2].  89),  and  Goerens  (Stahl  u.  Eisen,  1914,  12, 
500). 

Heyn,  Bauer,  and  Wetzel  include  a  theoretical 
examination  of  the  transmission  of  heat  through 
soUds  and  a  valuable  survey  of  the  various  methods 
of  experiment  which  have  hitherto  been  used. 
For  various  reasons  they  reject  all  these.  In 
the  case  of  the  calorimetric  method  referred  to 
above,  they  give  as  reasons  the  uncertainty  of  the 
effective  area  of  transmission,  although  we  believe 
that  the  difficulty  is  eliminated  by  the  use  of  the 
"  guard  ring  "  principle  mentioned  above.  They 
prefer  a  method  based  on  measurements  of  the 
temperature  gradients  in  a  brick  heated  at  one  end  in 
a  special  apparatus  (see  tliis  J.,  1915,  42(5).  The 
deduction  of  the  conductivity  from  these  observa- 
tions, though  perhaps  theoretically  sound,  is  a 
process  of  considerable  complexity,  and  the 
results  obtained  would  suggest  that  it  is  scarcely 
justifiable.  Thus,  they  find  that  the  conductivity 
of  a  magnesia  brick  is  less  than  that  of  common 
fireclay  brick.  The  magnesia  brick  employed, 
judging  from  the  chemical  and  physical  data 
furnished,  is  one  of  a  normal  type  which,  it  is  a 
matter  of  common  experience,  conducts  heat  very 
much  better  than  fireclay  brick.  The  same 
applies  to  their  results  for  a  graphite  brick. 
Contrary  to  our  experience,  they  find  tliat  the 
conductivity  of  magnesia  increases  slightly  with 
temperature. 

Goerens,  on  the  other  hand  {loc.  d/.),  retains  the 
calorimetric  method  but  seeks  to  obtain  parallel 
heat  flow  through  the  brick  by  means  of  the 
"  guard  ring  "  principle.  Both  calorimeter  and 
jacket  are  of  the  flow  type  as  used  by  Wologdine. 
The  temperature  slope  tluough  the  specimen 
was  measured  by  a  series  of  couples,  while  the 
heating  was  effected  by  an  electrical  hot  plate. 
Normal  bricks  of  commerce  were  tested.  Goerens' 
results  agree  substantially  with  ours,  although 
they  appear  to  be  generally  slightly  lower,  and  he 
finds  with  us  a  decrease  in  conductivity  of  magnesia 
with  rise  of  temperature. 

Clement  and  Egy  (Physical  Review,  1909,  28,  71) 
have  employed  an  entirely  diilerent  method  in 
some  measurements  on  fireclay  material  ;  this 
was  prepared  in  the  form  of  a  hoUow  cylinder, 
along  the  axis  of  which  heat  was  developed 
electricaUy  and  hence  the  quantity  of  heat 
generated  per  unit  of  length  could  be  calculated. 
Thermo-junctions,  placed  in  the  cylinder  at 
different  distances  from  the  centre,  enabled  the 
temperature  gradient  along  a  radius  to  be  arrived 
at  and  thence,  by  calculation,  the  thermal  con- 
ductivity of  the  material.  The  results  obtained 
were  slightly  lower  than  ours.  The  chief  practical 
objection  to  the  method  seems  to  be  the  necessity 
of  constructing  special  test-pieces  for  the  measure- 
ment. In  tills  and  other  methods  there  has  also 
to  be  considered  the  probable  disturbance  of  the 
flow  of  heat  resultmg  from  the  insertion  of  a 
number  of  thermo-couples  into  the  test-piece. 

The  apparatus  employed  in  our  experhnents 
is  shown  in  Fig.  1.  It  consisted  of  a  gas-heated 
furnace  built  up  in  two  sections.  The  lower 
section,  AA,  was  a  rectangular  body  of  fireclay 
encased  in  sheet  u-on  and  stayed  together  with  tie 
rods.  It  was  heated  by  means  of  a  large  rect- 
angular (15x95  mm.)  Mdker  gas  burner,  B, 
operated  by  compressed  air,  and  introduced  into 
the  base  of  the  furnace.  A  round  hole,  O,  in 
each  end  of  the  furnace  permitted  the  escape  of 
products  of  combustion.  The  top  of  this  furnace 
body  was  closed  by  a  thin  sheet  iron  plate.  P  (J  in.), 
in  the  experiments  at  the  lower  temperatures. 
This  had  a  double  advantage,  in  separating  the 


flame  from  the  thermo-couples  used  in  temperature 
measurement,  and  also  in  helping  to  keep  uniform 
the  temperature  on  the  lower  face  of  the  test  brick. 
Of  course  this  plate  did  not  last  long  on  account 
of  oxidation,  and  in  the  higher  temperature- 
experiments,  when  optical  methods  of  temperature 
measurement  could  be  employed,  it  was  omitted 
altogether. 


The  upper  section  of  the  furnace  contained  th© 
test  brick.  T.  This  was  carried  by  pieces  of 
firebrick  i  in.  thick,  which  rested  on  the  lower 
section,  and  all  cliinks  were  sealed  by  means  of 
fireclay  and  thin  firebrick  pieces.  Then  a  sheet 
iron  casing.  D,  of  the  same  size  as  the  lower 
casing,  was  placed  in  position  round  the  brick  and 
all  the  space  intervening  between  it  and  the  brick 
(3  in.  to  4  in.)  was  fiUed  with  slag  wool,  or,  for 
the  high  temperature  experiments,  kieselguhr. 
One  advantage  of  this  design  of  top  section 
was  its  small  heat  capacity  combined  with  high 
thermal  resistance,  which  shortened  materially 
the  time  necessary  to  get  the  apparatus  into 
thermal  equUibrium  during  an  experiment. 

The  temperature  fall  across  the  brick  was 
measured  usually  by  two  thermo-couples,  and  this 
requh'ed  considerable  care.  After  repeated  trial 
a  satisfactory  method  was  found.  It  was 
necessary  to  isolate  the  lower  couple,  P,  from  any 
possible  contact  with  flame  gases.  To  tiiis  end 
it  was  enclosed  in  a  thin-walled  silica  tube  of  small 
bore  (1-5  mm.)  which  was  cemented  into  a  groove 
cut  in  the  lower  face  of  the  brick.  A  cement 
of  composition  adjusted  to  the  temperature 
attained  was  employed,  usually  a  mixture  of 
magnesia,  sodium  silicate,  and  fireclay  sUp.  The 
depth  of  the  groove  was  such  that  the  couple  was 
flush  with  the  surface  of  the  brick.  The  silica 
tube  projected  sideways  on  each  side  of  the  brick, 
and  to  allow  for  this  a  slot  was  out  in  the  outer 
iron  case  of  the  upper  section.  A  platinum 
platinum-rhodium  couple  was  used. 

When  the  temperature  of  the  lower  face  exceeded 
900°  C,  it  was  taken  with  a  Holborn-Kurlbaum 
optical  pyrometer  sighted  on  the  middle  of  the 
lower  face  through  one  of  the  round  flue  holes  of 
the  furnace,  the  iron  plate  being  discarded.  Com- 
parison of  the  temperatures  thus  determined  with 
those  deduced  by  means  of  the  thermo-couple 
showed  agreement  to  10°  C.  over  the  range 
900° — 1400°  C.  The  determination  with  the 
optical  pyrometer  was  much  the  more  convenient 
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method  when  possible,  and  had  the  advantage 
of  really  measuring  surface  temperatures.  The 
inside  of  the  fui'nace  wius  doubtless  for  our  purpose 
a  close  appiiixiiuation  to  an  optically  black  body. 
The  temperature  of  the  upper  face  of  the  brick 
was  measured  by  means  of  a  couple,  C,  of  silver 
and  constantan,  lying  in  a  groove  cut  so  that  the 
couple  was  flush  with  the  surface.  Good  contact 
with  the  brick  and  care  in  the  placing  of  the  couple 
were  essential.  To  attain  this,  a  groove  of  such  a 
size  that  the  couple  liad  to  be  lightly  tapped  in 
was  cut  by  means  of  a  hack  saw.  The  groove 
being  of  the  correct  depth,  the  couple  was  so  fixed 
in  the  proper  position.  This  was  a  detail  of  great 
importance,  particularly  in  the  study  of  high 
conductivity  bricks,  for  only  by  care  in  the 
determination  of  the  temperatures,  and  particularly 
that  of  the  upper  face,  could  adciiuately  concordant 
results  be  obtained.  The  cold  junctions  of  the 
couples  were  maintained  at  consta,nt  temperature 
by  immersion  in  a  vessel  through  which  cold 
water  flowed. 

Special  experiments  were  made  to  confirm  the 
reliability  of  tliis  mode  of  measuring  the  tempera- 
tures of  the  faces.  Holes  were  bored  right  through 
the  brick  parallel  to,  and  }  in.  from  the  groove 
carrying  the  thermo-couples.  By  means  of  thermo- 
couples passed  through  these  holes  the  temperatures 
of  the  brick  at  the  region  of  the  holes  could  be 
measured  and  thence  those  of  the  surfai^es  deduced 
by  extrapolation.  It  was  found  that  the  tempera- 
tures of  the  surface  thus  arrived  at  were  in 
satisfactory  agreement  \vith  those  measured 
directly  as  above.  The  experiments  were  made 
on  a  certain  magnesia  brick,  and  the  value  for  k 
obtained  when  using  the  temperatures  of  the 
surface  measured  directly  was  00163,  and  00164 
when  using  those  deduced  by  extrapolation. 
An  exploration  of  the  temperature  distribution 
of  the  faces  of  the  brick  showed  that  an  adequate 
uniformity  over  the  centre  portion  was  attained. 

On  the  top  of  the  brick  was  placed  the  calori- 
meter (Figs.  1  and  2).  This  was  made  of  sheet 
copper  of  20  gauge.  It  was  9  in.  long,  4  J  in.  wide, 
and  3  in.  high,  the  bottom  being  made  as  flat  as 


sec  TUN  air 


Fio.  2. 

possible.  In  the  calorimeter  there  was  fixed  an 
inner  chamber,  E,  1  in.  long  by  2  in.  wide  and  2  J  in. 
high,  which  formed  the  calorimeter  proper  on  which 
measurements  were  made.  The  volume  of 
water  distilled  from  this  inner  chamber  was  taken 
as  a  measure  of  the  quantity  of  heat  transmitted 
by  a  central  portion  of  the  brick  4  in.  by  2  in. 
in  section.  The  whole  calorimeter  was  covered 
by  a  loosely  fitting  lid,  through  wliich  projected 
a  tube  by  which  fresh  water  could  be  added  to  the 
inner  chamber  when  desired.  During  an  experi- 
ment this  was  closed  by  a  rubber  stopper.     Steam 


distilling  from  the  inner  vessel  passed  by  a  sloping 
tube  running  through  the  outer  vessel  to  a  metal 
condenser,  F,  at  the  side.  The  cimdensed  water- 
was  collected  in  a  measuring  cylinder,  G.  The 
bridge,  H,  fixed  across  the  inner  vessel  near  th& 
top,  was  intended  to  prevent  "  pruning."  It  was 
found  to  \n-  quite  effective  unless  the  boiling  was- 
exceedingly  violent. 

The  outer  chamber,  J,  was  furnished  with  an- 
overflow  tube,  K,  to  maintain  the  level  therein 
constant  during  the  preliminary  heating,  the 
requisite  hot  water  being  fed  in  through  an  opening 
made  in  the  lid.  Diu-ing  the  experiment  proper, 
the  feed  to  the  outer  chamber  was  cut  off  and  the- 
water  therein  boiled  away,  just  like  that  of  the 
inner  chamber,  except  that  it  was  not  collected. 
It  served  to  form  a  hot  water  and  steam  jacket 
to  the  true  inner  calorimeter.  It  proved 
advantageous  to  surrovmd  the  inner  chamber 
with  a  non-conducting  jacket,  for  which  purpose, 
sheet  rubber  was  found  very  satisfactory. 

The  joint  between  the  calorimeter  and  the  test 
brick  was  another  detail  on  whitrh  not  a  little  care 
had  to  be  expended.  The  most  satisfactory 
jointing  was  found  to  be  a  mixture  of  clay  slip  and 
magnesia  brick  dust  ground  to  pass  a  90-mesh 
sieve.  This  was  mixed  with  water  to  form  a 
thin  paste,  which  was  applied  to  the  wetted 
surface  of  the  calorimeter,  and  spread  out  into  a 
smooth  layer  thicker  at  the  middle  than  at  the 
side.  The  calorimeter  was  then  quickly  placed 
in  position,  pressed  down  with  a  little  working 
backwards  and  forwards,  and  a  very  thin  joint 
with  good  contact  resulted.  With  care  any 
undesirable  entrapping  of  air  bubbles  in  the  joint 
could  be  avoided. 

To  carry  out  an  experiment,  the  apparatus 
was  set  up  in  accordance  with  the  description 
given  above.  The  burner  was  lit  and  the  tempera- 
ture of  the  lower  face  brought  quickly  to  the 
required  temperature  and  kept  there  for  about 
one  hour  before  readings  were  taken,  during  which 
time  the  apparatus  gradually  acquired  thermal 
equilibrium.  During  this  period  the  water  in 
the  inner  chamber  was  not  allowed  to  distil  over. 
Instead,  a  reflux  condenser  was  attached  to  the 
inner  vessel  and  the  steam  was  condensed  and 
returned  to  the  calorimeter.  The  metal  condenser 
at  the  side  was  meanwhile  plugged.  The  waste 
water  from  the  reflux  condenser  was  used  to 
maintain  constant  level  in  the  outer  compartment 
of  the  calorimeter. 

When  it  was  desired  to  make  measurements, 
the  reflux  condenser  was  removed  and  the  opening 
to  the  inner  chamber  tightly  closed  with  a  rubber 
stopper.  The  steam  passed  over  and  was  con- 
densed at  the  side  and  collected  in  a  measuring 
cylinder,  usually  for  an  interval  of  5 — 10  minutes. 
From  the  volume  of  water  collected  per  minute, 
the  temperature  difference,  the  distance  across 
the  brick,  and  the  dimensions  of  the  base  of  the 
inner  chamber  of  the  calorimeter,  the  average 
coefficient  of  conductivity  was  calculated  for  the 
range  of  temperature  in  question,  assuming  the 
validity  of  equation  1. 

Thus,  suppose  that  22-6  c.c.  of  water  is 
collected  in  five  minutes  in  testing  a  brick  IJin. 
thick  when  the  temperatures  of  its  lower  and  upper- 
faces  are  1290°  and  485°  C.  respectively.  The 
area  of  the  base  of  the  inner  vessel  is  8  sq.  ins. 
or  51-6  sq.  cms.  We  are  measuring  then  the 
transmission  of  heat  by  a  portion  of  the  brick 
51-6  sq.  cm.  in  area  and  3-81  cm.  thick.  The  mean 
coefficient  of  conductivity  for  the  temperature- 
range  is  then  : — 


22-6  X  .536x381 
■51-6x(1290-485)x5x60 


=00037. 


a(9j-y,)< 

A   number   of   results   obtained    with    common 
refractory    materials    are    included    below.     The- 
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fireclay!  bricks  were  of  an  ordinary  commercial 
brand.  The  "  soft  fired  "  specimens  referred  to 
■were  made  from  the  same  batch  as  the  "  hard  fired  " 
but  had  not  been  kilned  at  such  a  high  temperature. 
The  tests  were  made  on  bricks  1  k  in.  thick  because 
the  temperature  range  across  the  brick  was  smaller 
than  in  the  case  of  3  in.  and  2  J  in.  bricks,  and  therefore 
the  variation  of  conductivity  %vith  temperature 
could  be  more  closely  followed.  The  same  applies 
to  the  experiments  ^nth  the  magnesia  bricks,  which 
were  of  a  commercial  brand. 

The  chemical  and  physical  data  in  Table  1  will 
serve  to  characterise  the  specimens.  In  this  table 
the  apparent  specific  gravity  is  the  ratio  of  the 
mass  of  the  brick  to  the  total  volume,  i.e.,  including 
pores,  and  the  true  specific  gravity  is  the  ratio  of 
the  mass  to  the  volume  occupied  by  the  solid 
matter  of  the  brick,  i.e.,  excluding  pores.  The 
method  of  determination  would  take  no  account 
of  closed  pores.  The  corresponding  porosities 
are  also  given.  Pa  is  the  ratio  of  the  volume  of 
the  pores  to  the  total  volume  of  the  brick,  and 
Pb  the  ratio  of  the  volume  of  the  pores  to  the 
volume  of  the  solid  portion  of  the  brick. 


?i  and  ©2  a  space  is  enclosed,  the  area  of  which  is 


^C2 


dd 


=  /      (a +6e4-c62)(i9 


The  area  will  also  equal  the  product  of  the  mean 
ordinate  and  the  temp  rature  difference,  i.e., 
kmCh — ^1)  where  k,„  is  the  mean  conductivity 
in  the  range  9j  to  Sj. 

b,„".     „^   ,  c, 


ThenA,-,„{e.-9,)-«(h.-ej)+|(e;-r)+^(9^^. 


=  a+|(9.+ej  +  |,^_,^ 


(2) 
(3) 


or  k 

when  fc((=a  +  66+062 

The  curves  given  in  Fig.  i  show  how  the  conduc- 
tivities of  the  magnesia  (11.)  and  fireclay  (I.)  bricks 
studied  vary  with  temperatures.  The  curve  for  siUca 
does  not  differ  much  from  No.  1  over  the  range 
studied.  Each  cross  represents  the  experimental 
values  of  the  average  conductivity  over  a  range  of 


Table  1. 


Temp. 

range 

of  measurement. 

Specimen. 

Chem. 

analysis. 

Thick- 

Apparent 

True 

Pa 

^b 

Mean 

Remarks. 

ness. 

sp.  gr. 

sp.  gr. 

Lower 
surface. 

Upper 
surface. 

k. 

iFireclav   brick 

SiO, 

660 

IJ" 

1-95 

2-54 

23-3% 

30-3% 

825° 

260° 

00029 

Hard  fired  to 

(Farnley) 

AI.O3 

310 

970° 

300° 

00029 

Seger  cone 

Fe;o, 

1-2 

1080° 

330° 

00036 

10— 11  ap- 

CaO 

0-3 

1440° 

550° 

00040 

proxim't'ly 

MgO 

0-9 

IK 

1100° 

420° 

00033 

\ another 

Alk. 

10 

• 

1350° 

510° 

00039 

J    specimen 

Fireclay   briclc 

as 

ibove 

li' 

1-90 

2-67 

28-7% 

40-4% 

1005° 

000165 

Soft  fired  to 

(Farnley) 

1020° 

000120 

Seger   cone 
8—9       ap- 
proxira't'ly 

Silicious  brick 

SiO. 

82-5 

3" 

1-82 

2-53 

28-2% 

39-3% 

1300° 

310° 

00025 

With  many 

(Farnley) 

AUO, 
Fe.O, 

16-1 
1-2 

silica  grains 

CaO  &  MgO  Tr. 

Alk. 

1-3 

Silica  brick 

SiO. 

95-3 

2K 

1-75 

2-32 

24-6% 

32-6% 

1240° 

440° 

00039 

(Gregory) 

Al.O, 

2-0 

FeO, 

M 

2i- 

1-74 

2-32 

24-8% 

995° 

295° 

00030 

Another 

CaO 

1-5 

1210° 
1395° 

370° 
440° 

00035 
00042 

,   specimen. 

Both  coarao 

grained. 

Magnesia  brick 

SiO, 

5-0 

2i- 

2-40 

3'51 

31-4% 

45-9% 

380° 

270° 

00170 

Finer 

(Mabor) 

Al.O, 

0-4 

560° 

325° 

00151 

grained 

Fe,0, 

1-6 

600° 

400° 

00148 

than      the 

CaO 

1-7 

700° 

450° 

00132 

above. 

MgO 

921 

750° 

875° 

1025° 

1040° 

1370° 

470° 
525° 
580° 
590° 
690° 

00116 
0-0110 
00101 
0-0098 
0-0091 

The  chemical  analysis  and  porosity  data  were  not  derived  from  measurements  on  the  actual  test  brick  but  on  similar  specimens 
of  the  same  make.     They  will  correspond  approximately  with  those  of  the  test  bricks. 


The  experimental  values  obtained  by  the  method 
described  in  this  paper  are  for  mean  conductivities, 
i.e.,  they  are  calculated  on  the  supposition  that 
the  conductivity  remains  constant  over  the  tem- 
perature interval  in  question,  and  the  values  have 
no  precise  meaning  apart  from  the  temperature 
limits.  It  was,  however,  desirable  to  know  how 
the  conductivity  actually  varies  with  temperature 
so  that  the  true  conductivity  at  a  given  tempera- 
ture  could   be  ascertained   from   our  results. 

The  relation  between  the  true  and  mean  con- 
ductivities can  be  stated  as  follows  : — Let  the 
true  conductivity  at  6°  C.  l,,.  vary  with  tempera- 
ture as  shown  in  the  curve  in  Fig.  3.  when 
kf=a+b9+c9".      When    ordinates    are  raised    at 


temperature,  the  mean  point  of  which  is  shown  in 
the  abscissa.  If  this  range  of  temperature  be  not 
excessive  so  that  the  conductivity  may  be  taken 
as  fairly  constant  over  it,  then  these  values  wUI 
approximate  to  the  true  conductivities  at  the 
temperatures  given. 

By  inserting  the  experunental  numbers  into 
equation  2  and  solving  for  3  cases,  the  values  of 
a,  6,  and  c  have  been  deduced  and  thence  the 
equation  connecting  the  true  conductivity  with 
temperature.     For   the   magnesia   brick   it   is  : — • 

A;8=0-0285 -0-379  x  10"*  9+0-179  x  IO-792 

This  equation  approximates  closely  to  the  curve 
II.  in  fig.  4. 


Vol.  XXXIV.,  No.  9.1  DOUGILL,  HODSMAN,  &  COBB— CONDUCTIVITY  OF  REFRACTORY  MATERIALS.  469 


The  variation  in  the  case  of  the  flrerlay  brick 
may  tie  taken  as  linear  antl  similarly  : — 
Jt^=o-0U155-f0-25x  lO'^e 

These  curves  show  in  striking  contrast  the  in- 
fluence  of  t«niperatviro   on   the   conductivities  of 


k, 


FIG.  3. 

magnesia    and    fireclay.     The    apparently    linear 
increase  found  in  the  latter  case  appears  to  be 

?uite  normal  and  usual  in  refractory  materials, 
t  is  therefore  difficult  to  account  for  the  fall  in 
the  conductivity  of  magnesia  at  higher  tempera- 
tures, although  from  our  experiments  there  seems 
to  be  no  doubt  about  it.  Goerens  (loc.  cit.)  found 
a  similar  fall  in  his  experiments  made  on  a  magnesia 
brick  richer  in  iron  oxide  than  the  one  we  used  and 
probably  denser.  Even  at  the  high  temperatures, 
however,  the  conductivity  of  magnesia  bricks 
is  much  greater  than  that  of  fireclay. 
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The  variations  of  conductivity  with  temperature 
in  the  case  of  silica  and  silicious  bricks  are  of 
particular  interest  in  view  of  the  growing  import- 
ance of  these  refractories,  but  the  data  accumulated 
are  as  yet  insufficient  to  allow  definite  conclusions. 
Some  t\"pical  values  are  given  for  these  materials 
and,  as  will  be  seen,  they  do  not  differ  consider- 
ably from  those  of  fireclay,  although  silica  appears 
to  have  the  slightly  higher  conductivity.  The  low 
value  for  the  "  soft  fired  "  brick  calls  attention  to 
the  desirability  of  high  temperature  kilning  where 
rapid  heat  transmission  is  important. 


Thermal  resistance  of  a  joint. 
In  the  construction  of  furnaces,  the  character 
and  thickness  of  the  joints  of  the  brickwork  may 
exercise  a  considerable  influence  on  the  transmission 
of  heat,  especially  when  the  joint  is  disposed  at 
right  angles  to  the  dii'ection  of  heat  flow.  How 
great  this  influence  may  be  in  any  particular  case 
will  depend  on  the  nature  and  porosity  of  the 
jointing  material.  Experiments  were  made  to 
get  an  idea  of  the  thermal  resistances  of  joints. 
The  experiments,  which  were  of  a  preliminary 
character  oidy,  indicated  that  the  conductivity  of 
the  joint  was  of  the  order  of  one-tenth  of  that  of 
the  bricks. 

Porosity. 

It  Is  well  known  that  the  transmission  of 
heat  by  refractory  materials  is  impaired  by 
porosity,  and  heat-insulating  materials  are  fre- 
quently rendered  porous  intentionally.  It  has  heen 
suggested  recently  by  ilellor  (J.  of  Gas  Lighting, 
Mar.  10,  1914)  that  the  heat  insulating  properties 
of  pores  wiU  vanish  at  high  temperatures,  on 
account  of  the  increase  in  importance  of  the  radia- 
tion of  heat  across  them,  w  ith  rise  of  temperature, 
as  compared  with  the  conduction  of  heat  through 
the  solid  material.  This  is  doubtless  true  in  part, 
because  the  rate  of  transmission  of  heat  by  radia- 
tion across  a  pore  is,  by  Stefan's  law,  proportional 
to  the  difference  in  the  fovu'th  power  of  the  tem- 
peratures, whereas  the  conductivity  in  the  solid 
depends  on  simple  temperature  differences. 
!MeUor,  apparently  overlooking  the  influence  of 
the  size  of  the  pores  and  intervening  solid  grains, 
calculated  that  the  rate  of  radiation  across  a  pore 
would  equal  the  rate  of  conduction  through  the 
solid  at  a  red  heat.  The  size — and  also  shape — ■ 
of  the  solid  grains  and  pores  is,  however,  very  im- 
portant, because  it  determines  largely  the  rate  of 
conduction  throvigh  the  solid  but  does  not  affect 
the  rate  of  radiation  across  pores.  Taking  this 
into  consideration  for  pores  of  the  size  usual  in 
refractory  materials,  it  may  be  calculated  that  only 
at  temperatures  of  several  thousands  of  degrees 
does  radiation  become  of  the  same  importance  as 
conduction.  Thus,  suppose  we  compare  the  trans- 
mission of  heat  across  a  parallel-faced  slab  of  soUd 
material  0-01  cm.  thick  l>y  conduction  and  the 
transmission  by  radiation  across  a  similarly 
shaped  air  space,  when  the  two  parallel  faces  are 
in  each  case  at  Ti"  and  Tj"  absolute.  The  quantity 
of  heat  transmitted  by  conduction  across  the  solid 
per  sq.  cm.  per  second  equals  lOOk  (T, — T,)  cals. 
and  by  radiation  across  the  pore  : — 
1-26  X  10~i2(Tj— T*)  cals.,  where  l-2<ixl0-i2  is 
the  constant  of  the  Stefan-Boltzmann  equation. 

When  the  transmission  of  heat  Ijy  radiation  has 
become  equal  to  that  by  conduction  we  can  equate 
these,  giving  : — 
I00fc(T2-T,)  =  1.26xl0-"(T^-T*) (1) 

It  is  easy  to  calculate,  from  equation  4,  at  what 
order  of  temperatiu-e  the  transmission  of  heat 
across  a  pore  by  radiation  would  become  equal 
to  that  through  a  solid  grain  of  the  same  size — 
say  001  cm. — by  conduction,  bearing  in  mind  that 

X  • T,  would  be  very  small  compared  with  either 

Tj  or  T,.     CaUing  (T^— T,)   AT,  then  :— 

^j^^AT  =  l-26xlO-in(T.-t-AT)*-T*] (5) 

=  1-26  x10"1*x4aTTJ  when  higher  terms 
of  aT  are  neglected. 


rp3 


^  -^  ^^' ,  whence  assuming  /c  =  0  003 


0  01  xl-20  x4 
3910"  abs. 


The  true  value  for  k  for  the  solid  material  of 
the  brick  will  be  greater  than  0-003,  and  if  that 
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were  inserted,  then  still  higher  values  of  T, 
would  be  found. 

The  average  pore  diameter  in  a  refractory 
material  is,  of  course,  much  less  than  0-01  cm., 
so  that  only  at  temperatures  far  above  the  melting 
points  of  refractory  materials  does  the  heat 
insulating  effect  of  pores  vanish,  and  porosity 
increases  the  heat  insulating  effect  at  all  tem- 
peratures in  use.  Moreover,  the  smaller  the  size 
of  the  pores  in  the  direction  of  heat  transmission, 
the  greater  is  the  heat  insulating  effect  for  the 
same  actual  pore  space. 

The  absolute  temperature  at  which  the  break- 
down of  insidation  by  pores  in  any  material 
occiu's  is  given  by  an  expression  got  by  modifica- 
tion of  equation  5  : — 


T-10- 


'J- 


id 


(<^) 


where  d  is  the  pore  or  grain  diameter  and  k  the 
conductivity  of  the  solid  material. 

The  ratio,  r.  of  heat  conducted  by  a  solid  grain 
to  that  radiated  across  a  pore  is  given  by 

^2fcxl0^ 
*"     'dT3 

The  size  of  the  space  has  then  an  important 
influence,  and  if  it  were  of  the  order  of  1  cm.  in 
thickness,  then  Mellor's  conclusion  would  be  sound, 
and  with  Tj  and  T,  differing  by  100°  C.  at  a  red 
lieat,  the  transmission  by  radiation  would  become 
of  the  same  order  of  magnitude  as  that  by  conduc- 
tion across  the  solid. 

While  this  does  not  apply,  as  has  been  shown,  to 
the  ordinary  pores  of  a  brick,  yet  it  has  considerable 
practical  importance  in  other  directions.  It  shows 
the  limitations  of  the  effectiveness  of  air  spaces  as 
heat  insulators  in  furnace  construction.  It  is 
clear  from  this  calculation  that  at  a  red  heat  the 
radiation  of  heat  across  an  air  space  would  render 
it  ineffective  as  a  heat  insulator,  and  that  it  would 
be  better  to  fill  the  air  space  with  solid  material — 
for  preference  highly  porous.  Convection  in  the 
air  space  would  also"  lower  its  insulating  efficiency. 
That  a  loosely  filled  space  is  a  better  heat  insulator 
at  a  high  temperature  than  an  empty  one  appears 
to  have  been  verified  esperimentaUy  by  Kay 
(Fischer's  Taschenbuch  fiir  Feuerungstechniker,  p. 
119)  but  we  have  had  no  opportunity  of  consulting 
the  original. 

Another  interesting  corollary  to  these  considera- 
tions is  that  if  radiation  across  pores  is  negligible 
at  all  ordinarily  attainable  temperatures,  it  can- 
not operate  in  causing  the  rise  of  thermal  con- 
ductivity with  temperature  occurring  in  most 
refractory  materials.  The  abnormaUty  of  magnesia 
confirms  this,  suggesting  that  the  variation  in 
conductivity  is  dependent  on  the  nature  of  the 
solid  material. 

Diffusivity. 

In  all  the  measurements  recorded  in  this 
paper  the  temperature  conditions  in  the  test 
brick  have  been  steady.  This  answers  to  the 
definition  of  conductivitv  and  is  essential  to  the 
deduction  of  k  by  this  method.  But  untd 
such  thermal  equilibrium  has  been  reached,  the 
influence  of  heat  conducted  across  the  brick  in 
causing  a  temperature  rise  is  not  determined 
by  the  conductivity  solely,  but  also  by  the  heat 
capacitv  per  unit  volume  of  the  material — the 
greater  "the  latter  the  smaller  the  temperature  rise 
produced.  In  such  cases,  i.e..  in  all  heating-up 
operations,  it  is  the  "  diffiusivity  "  or  "  thermo- 
metric  conductivity  "  with  which  we  are  concerned. 
This  is  the  quotient  of  the  thermal   conductivity 

by  the  heat  capacity  per  unit  volume,  or  -— - .  where 

c  is  the  specific  heat  and  s  the  specific  gravity  of 
the  material.     The  "  diffusivity  "  in  C.  G.  S.  units 


measures  the  rise  in  temperature  produced  in  1  c.c. 
of  the  substance  by  1  calorie  flowing  in  one  second 
through  1  sq.  cm.  of  a  layer  1  cm.  thick  having  a 
temperature  difference  of  1°  C.  between  its  faces. 
To  compare  the  diffusivities  of  the  materials  used 
in  these  experiments  it  will  be  necessarj'  to  measure 
their  specific  heats,  for  the  avaUable  data  are  very 
meagre.  Heyn  and  Bauer  give  some  specific 
heat  measurements  made  on  their  materials,  which 
will  doubtless  be  approximately  true  for  ours  and 
serve    to    give    an    idea    of    relative    diffusivities. 

Table  2. 


Tliermal 

Material 

confiucti- 

Temp. 

Specific 

Specific 

Temperature 

of  brick. 

vity. 

gravity. 

heat. 

diffusivity. 

Fireclay    . 

0-0028 

500°  C. 

1-95 

0-23 

n-0062 

00040 

1000°  C. 

0-26 

0-0079 

Silica 

00024 

500°  C. 

1-74 

0-26 

0-0053 

0-0046 

1000°  C. 

0-27 

0-0098 

Magnesia  . 

00141 

500°  ^^ 

2-40 

0-26 

0-0226 

0-0085 

1000°  c. 

0-28 

0-0126 

The  results  we  have  obtained  for  silica  and 
fireclay  material  do  not  disclose  any  appreciable 
difference  in  conductivity  for  lower  temperatures, 
but  at  higher  temperatures  the  thermal  conductiv- 
ity of  silica  seems  to  be  rather  greater.  The  differ- 
ence in  conductivity  is  emphasised  if  the  fireclay 
material  is  soft-fired,  which  induces  low  con- 
ductivity. This  is  of  some  note.  Gas  retort 
material,  for  example,  when  the  retort  is  made  m 
one  piece,  is  often  soft-fired  to  maintain  straightness 
of  line  in  burning,  although  in  high  temperature 
carbonisation  the  harder  firing  may  be  effected 
in  use,  and  the  defect  remedied.  Built-up  retorts 
have  an  advantage  in  this  connection,  as  hard-tired 
bricks  can  be  used.  The  temperature  diffusivity 
of  sflica  appears  to  be,  at  liigh  temperatures, 
appreciably  greater  than  that  of  fireclay  materials, 
and  in  intermittent  heating  operations,  including 
many  carbonising  processes,  the  changes  of  tem- 
perature in  the  refractory  may  be  so  considerable 
as  to  make  this  property  of  more  importance  than 
the  thermal  conductivity  alone.  It  would  seem 
desu-able  to  investigate  the  point  more  closely. 
The  high  thermal  capacity  of  magnesia  moderates 
its  diffusivity  but  still  leaves  it  markedly  superior 
to  the  other  materials. 

Discussion. 

Mr.  F.  W.  Richardson  said  that  some  years  ago 
he  had  had  to  ascertain  the  conductivity  of  various 
packings  for  boilers,  and  he  was  surprised  to  find 
what  a  splendid  non-conductor  magnesia  was. 
Had  the  authors  considered  the  influence  of  the 
presence  of  iron  oxide  on  the  conductivity  ? 

Mr.  T.  Fairley  asked  whether  the  density  of  the 
bricks  had  been  determined,  and  if  the  effect  of 
subjecting  them  to  high  pressures  had  been  studied. 
He  thought  the  latter  would  reduce  the  size  of  the 
pores,  and  thus  affect  the  conductivity. 

Mr.  C.  P.  Finn  asked  what  was  the  influence 
on  the  conductivity  of  a  coke  oven  wall,  of  the 
deposited  carbon  which  permeated  the  joints  and 
fireclay  blocks  after  the  ovens  had  been  in  use  for 
some  time. 

Professor  Cobb,  in  reply,  said  that  the  excellence 
of  porous  light  magnesia  coverings  for  heat  insu- 
lation and  of  hard  calcined  magnesia  Vjricks  for 
heat  transmission,  illustrated  the  impossibility  of 
associating  conductivity  with  chemical  composition 
alone,  and  the  necessity  of  considering  physical 
constitution  also.  The  Influence  of  pressure  in 
increasing  the  density  of  bricks  by  diminishing  pore 
space  was  not  so  great  as  might  be  expected  at 
first  sight,  for  several  rea-sons,  but  in  so  far  as 
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pressure  had  that  elTcit,  it  would  presumably 
increase  conductivity.  Deposition  of  cnrt)on  in 
pores  of  brickwork  woulil  also  in  all  proliubility 
increase  conductivity  unless  a  disinte^;iatinn  elTect 
accompanied  it.  Iron  oxide  if  present  in  iiuantity 
would  increase  fusibility,  shrinkage,  and  density  on 
burning,  and  by  lessenin^;  pore  space  would  also  be 
expected  to  increase  conductivity. 


MeetiiKj    held    at    The    Queen's    Hotel,    Leeds,    on 
Monday,  April  Wtb,  1915. 


MR.  F.  W.  UICUAUDSON  IX  THE  CHAIR. 


THE    COMPOSITION    OF    SOME    TYPES    OF 
CHE.M1C.Uj  GL.\SSVVARE. 

by  k.  w.  br.\nson,  p.i.c. 

The  problems  arisiiii;  out  of  the  present  war 
as  regards  the  supply  of  chemical  srlassware 
very  soon  became  acute,  owing  to  the  fact  that 
practically  the  whole  of  the  gla.ss  apparatus  used 
in  this  country  was  obtained  from  Continental 
sources,  chiefly  Germany  and  Austria.  I  there- 
fore took  early  steps  to  ascertain  by  means  of 
chemical  analyses  the  composition  of  typical 
chemical  glassware  in  general  use  (more  particu- 
larly beakers  and  flasks)  and  miner's  lamp  glasses. 
The  composition  of  these  having  been  ascer- 
tained, it  was  possible  to  give  manufacturers 
working  foruiulse  in  October  last.  In  order  to 
secure  economy  and  faciUty  of  output,  one  glass — 
a  zinc  borosUicate — was  selected  for  the  manu- 
facture of  beakers  and  flasks  which  were  by  that 
time  urgently  needed,  by  Ordnance  Works  more 
especially.  This  glass  has  been  adopted  by  the 
British  Laboratory  Ware  Association,  Ltd.,  as 
exhaustive  tests  have  proved  it  to  be  similar 
to  what  was  the  best  obtainable  previously, 
namely,  Jena  "  zinc  borosilicate  "  glass.  Reports 
on  "  B.L.W."  glass  from  various  expert  and  other 
sources  (partiiularly  from  Ordnance  Works)  prove 
it  to  be,  if  carefully  amiealeil,  a  reliable  and 
economical  substitute  for  the  various  types  of 
chemical  glassware  previously  in  use.  A  750  c.c. 
flask  made  from  an  early  bat<;h  was  reported  on  as 
follows  on  December  11th,  1914  : — "  Aljout  250  c.c. 
of  water  was  put  in  the  flask  and  well  boiled, 
then  qvuckly  cooled  by  holding  under  the  tap. 
The  water  was  boiled  again  and  quickly  poured 
out  and  cold  water  run  into  the  flask  whilst  as 
hot  as  possible.  About  10  grms.  of  drillings  was 
dissolved  in  hydrochloric  acid,  evaporated  to 
dryness,  baked  hard,  cooled,  and  dissolved  in 
hydrochloric  acid.  This  was  repeated  three  times. 
In  the  last  case  baking  was  continued  for  1 J  hours 
on  the  hottest  plate.  'MO  c.c.  of  20  %  caustic  soda 
solution  was  put  in  the  flask  and  kept  at  a  steady 
boil  for  2  hours.  The  soda  was  quickly  poured  out 
and  the  flask  plunged  under  cold  water.  There  was 
no  indication  of '  frosting  '  on  drying  the  flask." 

The  constituents  of  a  large  number  of  glasses  will 
be^found  in  : — Thorpe's  Dictionary-  of  AppUed 
Chemistry,  \'ol.  2,  page  719,  al.so  in  "  Formiflas 
for  Glass  Manufacture  "*  by  the  Institute  of 
Chemistry,  and  in  "  Notes  on  Glass  "t  by  the 
National  Physical  Laboratory. 

The  work  I  have  carried  out  is  partly  covered 
bv  the  "  Notes  on  Glass  "  and  "  Formulas  for 
Olass  Manufacture  "  alluded  to  above,  therefore 
I  have  not  given  any  analytical  data  of  glasses 
for  which  analyses  have  been  recently  published 


•  This  Jounial,  April  30,  1915,  pp.  424-5. 
t  This  Journal,  Uarcb  15,  1U15,  pp.  210-1. 


except  in  the  case  of  Kavalier's  potash-soda  glass, 
which  show  the  close  similarity  between  the 
two  analyses,  the  figures  in  the  second  column 
being  those  given  in  "  Notes  on  Glass." 


SiO, 

% 
75-90 
0-40 
0-08 
8-48 
0-14 
7-48 
7-34 

% 
7602 

.\i,o, 

0-64 

Kc.O^    

CaO  

7-38 

MgO    

K, )  

0-30 
7-70 

Na.O 

7-60 

99-88 

99-64 

This  glassware  was  found  to  be  next  in  order 
of  merit  to  the  Jena  zinc  boro-silicate  glass,  but 
owing  to  the  war  the  supplies  of  potassimn  salts 
practically  failed,  therefore  this  type  of  glass 
was  not  recommended  for  manufacture.  Experi- 
ments were  also  made  (and  are  being  continued) 
with  a  hard  soda  glass  which  works  well  in  the 
blowpipe  flame,  the  analysis  being  as  follows  : — - 
SiO„  70-18%;  A1,0„  2-S«  ;  FcOj,  007; 
CaO,  4-52  ;    MgO,  014  ;    Na^O,  10-43%. 

No  analyses  were  made  of  soft  soda  glasses, 
as  these  were  already  obtainable  of  British  manu- 
facture for  Ihe  production  of  test  tubes,  etc. 

Analyses  were  also  made  of  two  distinct  types 
of    glass    combustion    tubing.     A    Jena    sample 
contained   SiO„    66-90%;     Al^O^,    6-38;     FOoO,, 
0-22  ;     BaO,    7-27  ;     CaO.    7-94  ;     MgO,    0-61  ; 
KjO,  2-40  ;    Na.O,  125  ;    BaO^,  7-22%. 

The  other  type  of  combustion  tubing  (KavaUer) 
gave  the  following  figures: — SiOj,  79-57%; 
AI2O3,  0-32  ;  Fe.Oj,  0-038  ;  CaO,  7-80  ;  MgO, 
Oil;  K2O,  11-60;  Na.O,  0-66%.  The  infusi- 
bility  of  this  glass  is  due  to  the  high  percentage 
of  silica  present. 

A  further  problem  investigated  was  the 
miner's  lamp  glass,  the  Continental  supply 
having  practically  ceased.  80  tar  as  my.  know- 
ledge goes  the  Jena  miner's  lamp  glass  was  the 
best  then  in  use,  and  the  analysis  of  one  specimen 
gave  the  following: — SiOj,  73-08%;  Ai^O^, 
1-98;  FejOj,  015;  CaO  and  MgO,  traces; 
Na.O,  7-76;    BM,,  17-22%. 

With  instructions  as  to  procedure  these  figures 
were  given  to  a  manufacturer,  but  the  glass 
was  found  difficult  to  work,  being  rather  pasty, 
even  at  a  high  temperature.  The  working 
formula  was  then  altered  with  much  Ijetter 
results,  and  the  lamp  gla.sses  vvUl  bear  the  Board 
of  Trade  test  of  immersing  in  cold  water  and 
raising  to  boiling  point,  continuing  at  that  tem- 
perature for  20  minutes,  then  suddenly  plunging 
the  glass  into  cold  water  (temperature  15"  C); 
no  fracture  resulted.  It  is  a  very  tough  glass  and 
is  broken  with  difficulty,  say  by  a  miner's  pick. 

The  sand  used  in  my  experiments  was  of  French 
origin  and  almost  entirely  free  from  ii-on.  The 
calcium  carbonate  and  aluminium  hydroxide  were 
of  British  origin  and   were  commercially  pure. 

The  high  temperature  coke  furnace  I  used  for 
the  experiments  was  a  very  convenient  one  for 
the  pvirpose,  as  the  temperature  could  be  readily 
regulated  up  to  wliite  heat  and  each  experiment 
could  l)e  carried  out  in  duplicate  under  the  same 
conditions,  similar  to  those  obtaining  in  glass 
works.  Each  melt  could  be  started  cold  and 
continued  at  the  desu'ed  temperature  for  many 
hours. 

In  conclusion  I  beg  to  express  my  indebtedness 
for  analytical  and  other  assistance  to  Mr.  F.  H. 
Branson  and  ilr.  W.  McD.  Mackey. 

Discussion. 

Mr.  Feank  Wood  said  that  the  great  trouble  in 
England    was    the    shortage    of    labour :     a   long 
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training  was  necessary  to  produce  an  expert 
glassblower.  He  had  been  informed  that  if  a 
glass  contained  arsenic,  it  became  clouded  with 
the  repeated  heating  and  cooling  in  working 
up  in  the  blowpipe.  He  supposed  arsenic  was 
used  because  it  cleared  the  molten  glass  of  air 
bubbles  and  impurities,  but  this  result  could  be 
obtained  just  as  weU  by  the  use  of  ample 
time  and  heat.  If  sodium  carbonate  were  used, 
the  resulting  glass  was  not  so  good  as  if  the 
nitrate  were  used. 

3Ir.  C.  P.  Finn  asked  whether  there  was  any 
special  process  of  annealing  safety  lamp  glasses. 
He  had  seen  glasses  which  fractvired  into  pieces, 
only  being  held  in  place  by  the  metal  frame 
of  the  lamp.  The  nature  of  the  fracture  was 
similar  to  that  of  toughened  glass  or  of  a  Rupert's 
drop. 

The  Chairman  said  that  he  supposed  the  glasses 
used  in  the  electric  lamps  would  have  to  be 
toughened. 

]VIr.  Wood  said  that  in  the  modern  lamps  the 
globe  carrj'ing  the  fUament  was  surrounded  by  a 
separate  globe  of  very  thick  glass.  If  that  outer 
globe  were  broken,  it  automatically  extingviished 
the  light. 

Mr.  T.  Fairley  said"  that  he  had  found  that  the 
moment  the  surface  of  toughened  glass  was 
fractured,  the  glass  flew  to  pieces.  The  same  thing 
happened  if  the  outer  surface  were  dissolved  away 
in  hydrofluoric  acid.  It  appeared  therefore  that 
only  the  outer  surface  was  toughened. 

Mr.  Fr.^nk  Wood  said  that  in  the  case  of 
a  doubtful  looking  apparatus  it  was  very  useful 
to  re-anneal  it  by  placing  in  a  cold  oil  bath,  and 
gradually  heating  to  as  high  a  temperature  as  was 
safe,  afterwards  allowing  it  to  cool  slowly. 

Mr.  F.  W.  Branson  agreed  with  Mr.  Wood 
that  the  presence  of  arsenic  was  objectionable 
and  unnecessary.  He  considered  that  the  use  of 
a  certain  proportion  of  sodium  nitrate  in  the 
manufacture  of  glass  was  an  advantage.  Pure 
alumina  was  very  low  in  price  and  worked  weU. 
Several  firms  in  this  country  manufactured 
miner's  lamp  glasses,  and  since  the  war  certain 
tests  had  been  somewhat  relaxed  by  the  Board  of 
Trade.  Some  of  the  glasses  were  toughened  by 
dipping  in  oU. 


An  extensive  collection  of  British-made  chemical 
glass  and  porcelain  ware,  nickel  crucibles,  filter- 
papers,  etc.,  was  exhibited  by  the  British  Labora- 
tory Ware  A.ssociation,  Ltd. 


THE  ANALYSIS  OF  TANNING  MATERIALS. 

BY    ALEXANDER    T.    HOUGH. 

It  is  a  recognised  fact  that  the  official  method  of 
analysis  of  the  International  Association  of  Leather 
Trades  Chemists,  even  in  its  present  improved 
form,  leaves  much  to  be  desired  from  the  point  of 
view  of  accuracy. 

Mr.  Bennett's  recent  suggestions  (this  J.,  1914, 
33,  1182,  seq.),  if  finally  adopted,  will  greatly 
enhance  the  value  of  the  method,  and  it  is  to  be 
regretted  that  the  research  work  was  not  pushed 
to  this  point  before  the  last  change  of  method  was 
made  in  1907,  as  it  was  even  then  reaUsed  in  which 
direction  the  present  official  method  could  be 
improved  and  made  to  give  higher  non-tannins. 

The  change  which  was  then  made  reacted  upon 
the  trade  inconveniently  for  some  considerable 
time,  owing  to  the  apparent  loss  of  tannin  indicated 
by  the  new  method  ;  and  at  that  time,  if  this  loss 
had  been  still  greater  to  the  extent  of  the  sugges- 


tions now  made  by  Mr.  Bennett,  the  resistance  of 
the  trade  woiUd  probably  not  have  been  stronger. 

The  friction  caused  by  the  previous  change  of 
method  passed,  in  England,  in  about  a  year.  But 
on  the  Continent  of  Eui'ope  it  was  so  great  that  the 
trade  actually  proved  stronger  than  the  chemists, 
and  to  this  day,  although  the  "  shake  "  method 
is  the  official  method  of  the  I.A.L.T.C.,  it  is  only 
used  on  the  Continent  rarely,  and  by  special  request 
of  the  client ;  ordinarily  the  old  filter  bell  method 
obtains,  using  dry  cliromed  hide-powder. 

It  will  certainly  be  difficult  to  impose  a  second 
and  still  more  sweeping  change  than  the  last  on  the 
English  trade,  and  it  seems  rather  futile  to  force 
more  changes  upon  our  own  people  when  the  conti- 
nental and  American  trades  will  not  fall  into  Une 
as  they  ought  to  do.  for  the  improvements  sug- 
gested are  equally  apphcable  to  all  present  methods 
of  tannin  analysis,  and  it  adopted  in  England  only 
will  put  EngUsh  traders  to  a  serious  disadvantage. 

In  Mr.  Bennett's  first  paper  there  is,  however, 
one  statement  which  appears  to  be  misleading  : 
he  says  that  by  increasing  the  dilution  of  the 
extract  solution  the  non-tarmins  are  increased, 
and  he  quotes  figures  showing  that  by  adding 
100  e.c.  of  water  to  each  100  c.c.  of  tannin  solution 
shaken  with  26-5  grms.  of  wet  chromed  hide- 
I^owder,  an  increase  of  non-tannins  is  obtained. 

Now  although  the  experimental  work  is  correct 
and  higher  non-tannins  are  actually  obtained 
under  these  conditions,  the  higher  non-tannins  are 
not  due  to  dilution  of  the  solution,  but  to  the  fact 
that  26-5  grms.  of  hide-powder  is  now  being  used 
to  detannise  200  c.c,  whereas  before,  the  same 
quantity  was  used  to  detannise  100  c.c.  The  con- 
centration of  the  hide-powder  has  been  decreased, 
and  it  cannot  therefore  do  as  much  work  in  a 
specified  time.  If  the  quantity  of  tannin  per  litre 
of  solution  is  decreased  by  50%,  and  100  c.c.  be 
shaken  with  26-5  grms.  of  wet  chromed  hide- 
powder,  the  non-tannin  \%-ill  actually  be  lower 
than  with  a  stronger  solution,  for  obviously,  there 
being  less  tannin  in  the  solution,  it  is  more  quickly 
absorbed,  and  the  hide-powder  subsequently  com- 
mences to  absorb  the  non-tannins.  That  this  is  a 
fact  may  be  proved  by  experiment.  The  differ- 
ence is  not  great,  but  that  only  proves  the  efficacy 
of  chroming  the  hide-powder,  one  object  of  which 
is  to  reduce  the  absorption  of  non-tamiing  matters. 
Thus,  by  dilution  of  the  tannin  solution,  lower 
non-tannins  are  obtained  unless  larger  quantities 
of  solution  be  used,  or  smaller  quantities  of  hide- 
powder,  and  the  same  result  may  be  obtained 
by  increasing  the  strength  of  the  solution  of 
tannin.  Actually  it  would  seem  best  to  use  tannin 
solutions  of  the  present  official  strength  and 
reduce  the  quantity  of  hide-powder  employed  to 
such  a  point  that  detannisation  is  just  effected. 

Then  again  Mr.  Bennett  suggests  that  the 
reduction  of  the  quantity  of  hide-powder  employed 
may  "  involve  some  extension  in  the  time  of 
shaking."  This  seems  as  undesirable  as  it  is 
unnecessary,  for  if  changes  are  to  be  made,  they 
should  be  as  few  as  are  necessary  to  obtain  the 
desii'ed  degree  of  accuracy.  Now  the  concentra- 
tion of  the  tannin  solution  being  constant,  smaller 
quantities  of  hide-powder  take  longer  to  detannise, 
and  vice  versa,  since  the  present  method  uses  a 
large  excess  of  hide-powder,  there  is  no  need  to 
alter  both  factors — hide-powder  and  time.  The 
quantity  of  hide-powder  should,  as  suggested,  be 
reduced  to  such  a  point  that  it  will  do  its  work  in 
the  official  J  hour.  If  the  detannisation  is  not 
complete  too  little  powder  has  been  employed. 

It  thus  appears  that,  so  far  as  infusions  of  fresh 
tanning  materials  and  solutions  of  tanning  extracts 
are  concerned,  it  is  only  desirable  to  change  three 
factors,  viz.  : — (1)  The  acidity  of  the  hide-powder 
before  chroming,  which  should  be  reduced  to  nil 
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by  extending  the  nu'thoil  siipgestt-d  l)v  Dr.  Parker 
anil  nivself  (Colleniuin,  1U0«,  No.  aiO;  this  J., 
lims,  liii,">).  CJ)  Till'  rfdiiction  of  the  nuanfity 
of  hide-powder  per  "  .sliake  "  to  sueh  a  point  that 
st>lutions  of  the  present  olliiial  strength  are  just 
detannised  in  i  hour.  (;{)  Tlie  enipluyiiient  of  a 
more  hasie  chrome  salt  for  chroming  the  hide- 
powder. 

In  regard  to  tannery  liquoi-s  I  can  only  endorse 
Mr.  Uennett's  statements  and  eulogise  his  sug- 
gestions, excepting  that  which  mentions  dilution 
of  the  solutions  for  the  estimation  of  non-tannins, 
to  which  the  arguments  instanced  above  apply 
.with  even  greater  force,  owing  to  the  larger 
qviantities  of  non-tannins  and  free  organic  acids 
contained  in  such  solutions.  Back  tannery 
liquors  are  usually  somewhere  between  .V/50  to 
.V/:iO  in  volatile  acids,  and  the  tannin  strength 
is  oft^-n  within  the  limits  prescribed  by  Sir. 
Bennett,  so  that  these  liquors  would  seldom 
reqiure  dilution  liefore  analysis,  and  acid  solutions 
of  such  a  strength  and  in  presence  of  so  little 
tannin  would  certainly  seriously  influence  results. 
It  is  certain  that  the  hide- powder  will  primarily 
absorb  the  strong  organic  aciils,  thus  automatically 
changing  its  condition  and  absorptive  capacity 
before  attacking  the  tannin. 

I  would  suggest  the  possibility  of  reducing  the 
acidity  of  all  tannery  liquors  to  some  predeter- 
mined standard  by  first  estimating  the  volatile 
acidity  by  the  lime  water  method,  or  the  concen- 
tration of  the  H-ions  by  means  of  the  apparatus 
described  by  Wood,  Sand,  and  Law  (this  J.,  I'Jll, 
872),  then  "adding  suflicient  standard  soda  to 
neutralise  to  a  certain  fixed  point — such  as  will 
leave  the  solution  slightly  acid,  in  order  to  prevent 
oxidation — and  afterwards  detannising  as  sug- 
gested, but  without  further  dilution.  After 
detannisation  one  might  add  to  the  non-tannins 
suflicient  tartaric  acid  to  combine  with  the  added 
soda,  together  with  an  excess  of  2.5  mgrms.,  and 
correct  for  sodium  tartrate  and  tartaric  acid  in  the 
final  result.  Tliis  is  in  order  to  expel  all  volatile 
acids  as  suggested  by  .Mr.  Bennett. 

The  washing  of  the  hide-powder  has  always  been 
the  bile  noire  of  the  "  shake  "  method,  and  soon 
after  the  method  was  adopted  in  England  it  was 
suggested  that  this  washing  might  be  avoided  by 
simply  doing  a  blank  test  with  distilled  water  and 
correcting  the  non-tannins  by  subtracting  the 
residue  thus  found.  A  blank  test  \Wth  washed 
powder  gives  between  1  and  2  mgrms.  of  residue, 
mostly  organic,  per  oO  c.c.  evaporated.  This 
residue  precipitates  tannin  and  is  probably  reduced 
to  nil  during  shaking.  The  liquor  squeezed  from 
unwashed  hide-powder,  however,  gives  a  flocculent 
precipitate  with  tannin,  and  50  c.c.  filtered  and 
evaporated  give  a  residue  of  about  223  mgrms., 
composed  mostly  of  hydrolysed  hide-substance  or 
gelatones.  In  a  Ijlanli  test  made  witli  265  grms. 
of  wet,  chromed,  and  unw.ashed  hide-powder, 
shaken  with  100  c.c.  of  distilled  water,  50  c.c.  of 
filtrate  gave  a  residue  of  32  mgrms. 

On  shaking  this  hide-powder  with  tan  solutions, 
one  would  have  expected  these  precipitable  gela- 
tones to  have  been  thrown  out  of  solution  at  first, 
and  absorption  of  tannin  by  the  hide-powder  to 
have  taken  place  secondarily.  This,  however,  is 
not  the  case.  By  increasing  the  concentration  of 
the  tannin  solutions  shaken,  the  gelatones  in  the 
non-tannins  decrease,  as  shown  by  the  increasing 
feebleness  of  their  reactions  with  tannin  solutions 
and  the  decreasing  differences  between  the  residues 
yielded  by  washed  and  unwashed  powders  as  the 
tannin  strength  advances  (see  table). 

Eventually,  by  diminishing  the  liide-powder 
employed,  or  increasing  the  strength  of  tannin, 
one  might  arrive  at  a  point  where  no  further 
cloudiness  would  be  shown  by  the  non-tannins  on 
addition  of  tannin,   but  as  this  point  would  be 


always  duubtful,  and  a  correction  therefore  always 
variable,  it  would  seem  useless  to  attempt  to  do 
tannin  analyses  with  unwashed  hide-powder. 


Concentration  of           Washoil 
tan  solution.          hidc-powdcr. 

Unwasliod 
hidc-i)owil(.r. 

Diflercnce. 

0-37% 
0IS5% 
0  074% 
distilled  water 

grms. 
00480 
00230 
00000 
00020 

grms. 
00600 
00390 
00280 
00320 

mgrtos. 
12 
10 
22 
30 

In  the  experiments  shown  in  the  above  table, 
100  c.c.  of  tan  solution  was  shaken  for  i  hour 
with  20-5  grms.  of  wet  chromed  hide-powder — 
representing  0-5  grms.  of  dry  hide-powder — a,nd 
the  residues  given  are  on  50  c.c.  of  the  resulting 
non-tannin,  evaporated  and  dried. 


THE  ANALYSIS  OF  TANNING  MATERIALS  : 
A  REPLY'. 

BY    H.    G.    BENNETT. 

(I.)  Some  criticism  is  offered  by  Mr.  Hough  on 
the  writer's  suggestion  to  increase  the  dilution  at 
whicli  detannisation  is  effected.  The  facts  are, 
that  when  the  same  weight  of  hide- powder  is  used 
to  absorb  the  same  weight  of  tannin,  in  the  saine 
manner,  an  increase  in  the  dilution  of  the  tannin 
infusion  results  in  a  smaller  alisorption  of  non- 
tanning  matters.  It  seems  legitimate  to  conclude 
that  the  change  in  the  experimental  results  is  the 
effect  of  the  one  delilierate  change  in  the  method 
of  analysis.  Other  factors  being  constant,  the 
dihition  and  the  non-tannin  percentage  are  con- 
comitant variations,  and  are  therefore  causally 
connected.  It  is  difficult  to  see  how  Jlr.  Hough 
can  avoid  that  conclusion,  but  it  is  even  more 
difficult  to  understand  his  positive  statement  to 
the  contrarv.  viz.,  "  the  higher  non-tans  are  not 
due  to  the  dihition  of  the  solution."  ,  ,,     ,    . 

Mr.  Hough  lias  apparentlv  not  realised  that  in 
experknenting  on  the  effect" of  dilution,  the  ratio 
of  the  weight  of  hide-powder  used  to  the  weight  of 
tannin  used  was  constant  ;  and  that  in  experi- 
menting on  the  effect  of  a  lower  proportion  of  hide- 
powder  the  dilution  was  kept  constant.  These 
are  two  different  lines  of  experiment  ;  the  factors 
changed  are  fundamentaUy  different,  the  results 
are  affected  to  a  different  extent  and  for  different 
reasons.  ,,    ,  ... 

(II.)  Mr.  Hough  also  says  that  any  extension  in 
the  time  of  shaking  is  "as  undesirable  as  iti  is 
unnecessary."  With  this  the  writer  is  in  full 
agreement.  The  method  of  procedure  suggested 
has  been  used  for  over  two  years,  and  no  extension 
of  the  time  of  shaking  has  ever  been  found  neces- 
sary. Mr.  Hough's  quotation  referred  not  to  the 
revised  method  suggested,  but  to  possible  future 
experunents,  the  ol^ject  of  which  was  to  ascertain 
the  smallest  possible  vroporlion  of  hide-po\vder 
which  could  be  used  for  complete  detanmsation. 
In  employing  5  grms.  of  hide-powder  per  shake 
15  minutes  shaking  is  sufficient  ;  but  if  it  be  desired 
to  reduce  the  proportion  of  hide-powder  to  the 
absolute  minimum,  the  allainmeni  of  tins  mmimum 
may  involve  an  extension  in  the  time  of  shaking. 
It  may  yet  be  found  that  the  mimmum  amount  ot 
hide-powder  necessary  for  15  minutes'  shaking  does 
not  give  a  sufficiently  accurate  result. 

The  writer  is  of  the  opinion  that  further  experi- 
ments in  this  direction  are  very  desirable,  the 
attainment  of  this  minimiun  being  conducive  both 
to  truth  and  to  concordance.  The  lower  the  pro- 
portion ot  hide-powder,  the  less  the  method  is 
dependent  upon  variations  in  its  quality. 
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THE  POSITION  OF  THE  ORGAJSTIC  CHEMICAL 
INDUSTRY. 

Presidential  Address  delivered  at  the  Annual 
General  Meeting  of  the  Chemical  Society,  March 
25th,  1915.  Bv  William  Henry  Perkin.  Ph.P.. 
Sc.D.,  LL.D..  F.R.S.  Chem.  Soc.  Tran.s..  1915, 
107,  557—578. 

[Abstract.] 

The  critical  condition  of  our  textile  and  other 
industries  as  a  result  of  the  present  lack  of  dyes 
is  a  vivid  illustration  of  the  fact  that  CJermany 
has  no  competitor  worth  considering  in  the  whole 
domain  of  organic  chemical  industry.  That  we 
should  have  allowed  trades  of  such  magnitude 
to  pass  almost  completely  into  the  hands  of  a 
foreign  nation  seems  incredible,  and  we  must  take 
warning,  and  not  allow,  in  the  future,  our  industries 
to  be  controlled  in  this  way  by  the  foreigner, 
and  to  be  in  danger  of  being  brought  to  a  standstill. 

The  opportunity  of  establishing  a  great  national 
industry,  due  to  the  discovery  of  the  aniline  dyes 
in  this  country,  has  been  allowed  to  escape  us, 
and  various  reasons  have  been  put  forward  to 
explain  the  loss  of  the  colour  industry.  One  of  the 
main  reasons  for  our  position  is  that  we  as  a 
nation,  and  our  mauufacturei's  in  particular, 
have  faDed  to  underetaud  the  extreme  complexity 
of  the  scientific  bais  of  organic  chemical  industry. 

It  has  been  lU'ged  repeatedly  that  our  patent 
laws  were  greatly  to  blame,  and  that  these  laws 
were  such  that  an  English  patent  was  no  pro- 
tection, and  that  so  soon  as  anythuig  new  had 
been  discovered  in  this  country  the  Germans  at 
once  set  to  work  to  manufacture  it.  Even  if  this 
were  true,  and  there  may  be  some  truth  in  it, 
it  does  not  explain  why  the  Germans  were  able  to 
obtain  their  raw  material  as  they  did  in  this 
country,  to  transport  it  to  Germany,  and  then 
to  send  the  dye  over  here,  and  at  the  same  time 
to  make  a  handsome  profit  out  of  the  transaction. 
Again,  it  has  been  urged  that  the  obstacles  to  the 
use  of  pure  alcohol  which  existed  at  the  end  of  the 
last  century  played  a  great  part  in  bringing 
about  the  decadence  of  the  coal-tar  colour  industry 
in  this  covmtry.  Possibly  there  has  been  some 
hai'dship  in  special  cases,  but  the  assertion  that 
the  coal-tar  industry  has  been  lost  to  this  country 
on  account  of  these  obstacles  has  been  proved  to 
be  devoid  of  substantial  foundation.  Of  late  years 
the  restrictions  on  the  use  of  duty-free  alcohol 
have  been  so  relaxed  and  the  denaturants  which 
may  be  employed  ai'e  of  such  a  wide  range, 
including  as  they  do  the  actual  articles  to  be 
manufactured,  that  there  is  probably  at  the 
present  time  less  difficulty  put  in  the  way  of  the 
manufacturer  here  than  is  the  case  in  Germany. 

It  is  quite  obvious  that  other  reasons  than  those 
just  mentioned  must  be  found  to  account  for  the 
gradual  transference  of  the  coal-tar  industry  to 
Germany.  The  decadence  of  this  industry  and 
its  gradual  transference  to  Germany  may  be  said 
to  have  begun  during  the  period  1S70-75.  It  was 
in  1874  that  the  works  of  Perkin  and  Sons  at 
Greenford  Green  was  sold  to  the  firm  of  Brooke, 
Simpson,  and  Spiller,  and  these  works  were  then 
in  the  most  prosperous  condition,  and  much  in 
advance  of  anytliing  that  existed  in  Ciermany. 
One  reason  for  the  sale  was  my  father's  natural 
disUke  to  an  industrial  career,  and  his  desire  to 
devote  himself  entirely  to  pure  chemistry.  There 
was,  however,  a  much  more  weighty  consideration 
which  played  the  really  important  part  in  his 
decision  to  dispose  of  the  works.  It  was  recog- 
nised that  the  works  could  not  be  carried  on 
successfully  in  competition  with  the  rising  industry 
in  Germany  unless  a  number  of  first-rate  chemists 
could  be  obtained  and  employed  in  developing  the 


existmg  processes,  and  more  particularly  in  the 
all-important  work  of  making  new  discoveries. 
Inquiries  were  made  at  many  of  the  British 
imiversities  in  the  hope  of  discovering  young  men 
trauied  in  the  methods  of  organic  chemistry, 
but  in  vain.  The  manufacturer  of  organic  colour- 
ing mattere  during  the  critical  years  1870-80 
was,  owing  to  the  neglect  of  organic  chemistry 
by  our  universities,  placed  in  a  very  difficult 
I  and  practically  impossible  position.  At  that  time 
organic  chemistry  was  not  recognised  by  the  older 
universities,  and  the  newer  universities,  which 
have  since  done  so  much  for  the  progress  of 
science,  had  not  come  into  existence.  It  is  surely 
remarkable  that  the  study  of  so  important  a 
subject  as  organic  chemistry  should  not  only 
have  been  practicaUy  ignored  by  our  universities 
in  the  past,  but  that  even  at  the  present  day  it 
does  not  flourish  in  the  way  it  does  in  almost 
every  university  and  technical  school  in  Germany. 

So  soon  as  the  importance  of  organic  chemistry 
became  apparent,  great  teachers,  such  as  Liebig 
and  Wolder,  Kekulg  and  Baeyer,  founded  schools 
in  Ciermany  specially  devoted  to  the  subject, 
and  they  and  their  pupils  then  began  to  publish 
that  wonderful  series  of  classical  investigations 
wliich  laid  the  foundations  on  which  the  super- 
structure has  since  been  raised. 

The  value  of  the  example  of  these  great  teachers 
and  of  the  system  of  research  wliich  they  had 
initiated  soon  "became  generally  appreciated  by  the 
universities  in  Germany,  and  every  effort  was 
made,  by  the  establishment  of  laboratories 
supported  by  adequate  grants  from  the  various 
States,  to  help  forward  the  new  movement.  The 
step  which,  m  my  opinion,  did  more  than  anything 
else  to  bring  about  the  wonderful  development 
of  organic  chemistry  in  Germany  was  the  pro- 
vision that  research  must  be  an  essential  part 
in  the  training  of  every  German  student  of 
chemistry.  Every  student  is  brought  into  contact 
with  research  as  a  matter  of  course,  and  it  is  made 
quite  clear  to  him,  directly  and  indirectly,  that  his 
future  career  as  a  teacher  or  as  a  works  chemist 
depends  mainly  on  his  ability  as  an  investigator. 

Since  the  necessity  for  research  as  an  essential 
part  of  the  training  of  the  science  student  in  this 
country  is  not  insisted  on,  it  is  not  surprising 
that  the  output  of  original  work  has  in  the 
past  been  small  compared  with  that  of  Germany, 
and  that  the  supply  of  able  research  chemists  is 
so  limited.  I  suggest  that  the  German  system 
is,  in  this  respect,  worth  copying,  and  that  the 
B.Sc.  degree  of  our  universities,  and  certainly  the 
B.Sc.  with  Honours,  should  not  be  conferred 
except  on  those  who  have  gone  through  a  course 
of  research  as  an  essential  part  of  their  training. 
A  change  in  this  direction  would  ensure  that  a 
supply  of  Urst-rate  chemical  ability  was  always 
available  to  assist  in  the  development  of  the 
industries  of  the  country.  If  the  universities 
of  our  country  had,  at  the  time  the  Greenford 
Green  works  changed  hands  and  for  some  years 
afterwards,  trained  able  research  chemists  and 
placed  them  at  the  disposal  of  the  manufacturer, 
there  can  be  no  doubt  that  these  works,  as  well 
as  others,  would  stiU  be  in  existence  and  flourish- 
ing, and  that  we  should  have  kept  the  coal-tar 
colour  industry  here,  and  it  is  precisely  for  this 
reason  that  I  express  the  opinion  that  the  universi- 
ties, more  perhaps  than  the  manufacturers,  were 
to  blame  for  the  loss  of  the  industry. 

In  almost  every  direction,  and  to  a  far  greater 
extent  than  has  been  the  case  in  any  other  country, 
Germany  has  recognised  the  value  of  the  closest 
possible  contact  between  the  industries  and  the 
universities.  In  Germany  the  majority  of  the 
professors  and  Privatdocenteu  are  in  close  touch 
with  the  large  factories,  and  spend  part  of  their 
time  in  soh^ng  technical  problems  which  they 
either    devise     themselves     or     which     may    be 
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Hiibinittcii  tt>  tlii'in  l>y  tho  munufactuivi'.  I  have  it 
on  the  authorily  of  sovcral  of  tin-  licst-known 
directors  of  (Jcriimii  works  tli.it  tlw  at iiiosphoiv 
of  th<>  university  lal)onitory  is  much  more  suital)le 
for  dLscovery  than  tliat  of  tho  works,  and  that, 
as  a  fiu-t,  many  of  tho  most  vahialile  discoveries 
whidi  suhse<iueiitly  proveil  to  he  of  the  highest 
technical  importance  have  heen  made  in  tmivei-sity 
hihoratories  anil  transferred  to  tlie  WDrks.  Close 
association  of  the  universities  with  the  industries 
does  not  exist  to  any  extent  in  this  country. 
and  i.s  one  of  tho  things  we  have  to  aim  at  in  the 
future.  It  must  ho  of  great  advantage  to  industry, 
and  cannot  fail  to  he  of  great  value  also  to  the 
university,  for  it  must  ivsult  in  tlio  manufiu-turer 
taking  a  keen  interest  in  the  wolfuro  of  tho  depart- 
ment wit  h  which  he  is  a.ssociatod.  Contact  wit  h  the 
n'S«^arcli  department  of  a  large  works  must  always 
1m>  stimulating  ;  problems  are  encounteivd,  many 
of  them  of  great  scientific  interest,  which  would 
never  suggest  themselves  in  strictly  ai-ademic 
eiri-umstances,  and  its  one  of  the  results,  the 
tendency,  which  is  always  pivsent  imder  existing 
university  conditions,  for  the  professor  to  become 
an  academic  fossil  an<l  vmproductive.  is  post- 
poned. Again,  contact  with  the  research  depart- 
ments of  a  flourishing  works  cannot  fail  to  suggest 
subjects  for  investigation  which  -are  eminently 
suitable  to  occupy  the  attention  of  research 
students,  many  of  whom  will  idtimat<'ly  take  up 
technical  work.  1  look  forwanl  to  the  time  when 
the  scientific  stalls  of  our  universities  and  technical 
schools  will  not  only  be  available  for  industrial 
research,  but  will  be  encoura^jed  l)y  those  in 
authority  to  undertake  such  work. 

I  am  convinced  that,  when  the  new  development 
has  been  given  a  fair  trial,  the  diflicvdties  which 
some  are  inclined  to  urge  against  it  will  be  fotnid 
to  be  more  apparent  than  real.  While,  then, 
I  have  been  pleading  for  closer  contact  between  the 
universities  and  the  industries,  and  have  sug- 
gested that  the  oxist<'nce  of  such  an  alliance  has 
been  an  imp<jrtant  factor  in  tlu'  development  of 
the  vfist  organic  chemical  industry  in  (uTinany. 
it  mu.st  be  remembered  that  many  otlu'r  influences 
have  been  at  work  to  bring  about  this  result. 

It  is  beeaust!  we  have  left  the  coal-tar  colour 
industry  to  Germany,  that  we  find  oiu-selves  in 
the  present  grave  and  serious  position.  If  we 
aci'ept  the  enormous  technical  importance  of 
orgaiue  chemistry,  and  decide  that  we  are  not  going 
to  allow  all  this  wealth  and  prosperity  to  pass 
entirely  into  the  hands  of  a  foreign  country, 
t)Ur  manufacturers  must,  in  the  first  place,  make  up 
their  mind.s  so  to  eon<luct  then-  works  tliat  researcL 
is  going  on  imce.'usingly  ;  no  wt)rks  can  possibly 
flovirish  which  is  content  to  nuinufacturc  only 
well-known  coloiu-s,  and  it  is  only  by  tho  discovery 
of  new  coloms  and  otlior  products  that  manu- 
failurers  can  hope  to  get  a  satisfactory  return 
on  their  capital.  The  manufacturer  must  there- 
fort?  see  that  liis  labor.itories  are  properly  equipped, 
and  well  supplied  with  research  chemists  of 
ability  who  have  had  a  sound  scientific  training, 
and  also  some  experience  in  the  methods  of 
research.  All  this,  however,  will  avail  little  unless 
he  has  a  scientific  loa<ler  in  his  works  who  is  able 
to  direct  the  investigations  of  his  young  stall"  in  the 
right  channels. 

.So  far  as  1  am  aware,  then;  is  not  a  single 
colour  works  in  this  country  which  has  <a  really 
brilliant  scientific  head  ;  by  which  I  mean  a 
chemist  of  wide  scientific  experience,  and  with  the 
knowledge  and  ability  to  direct  research,  and  this 
is  a  very  serious  state  of  things,  and  quite  incom- 
patible with  chemical  etHciency. 

I  have  long  tliought  that  the  want  of  an  able 
scientific  head  is  one  of  the  most  obvious  reasons 


why  our  colour  works  are  in  such  an  unsatisfactory 
condition.  Tho  success  of  a  business  based  on 
scieiici-  must  often  bo  essentially  the  work  of  a 
single,  brilliant,  sciontifi(^  man.  If  a  works  is 
fortunate  enough  to  have  the  services  of  a  distin- 
guished scientific  man.  capable  of  initiating  and 
carrying  out  original  investigations,  and  who  will 
not  oiUy  lie  constantly  making  discoveries  himself, 
but  be  able  at  the  saini'  time  so  to  influence  his 
young  stall'  that  they  will  follow  in  his  footsteps, 
the  success  of  such  a  works  can  never  be  in  doubt. 
I  am  afraid,  however,  that  it  will  bo  a  long  time 
before  wo  can  hope  that  our  maiuifacturers  will 
give  up  their  old-fashioi\ed  rule  of  thumb  methods 
and  fully  grasp  the  truth  of  this  vital  matter. 

My  experience  of  the  manufactuivr  in  this 
country  is  that  ho  is  usually  merely  a  commercial 
person  who  does  not  like  tho  expert,  and  especially 
the  idea  of  giving  tho  export,  a  prominent  position 
in  tho  control  of  his  works.  Possibly  the  reason 
in  many  cast's  is  ignorance  of  tho  value  of  science, 
l)ut  more  probalily  it  is  due  to  tho  fact  tliat  being 
ignorant    of  science   himself,    he   fools   that   if   the 

I  export  is  given  too  much  prominence  ht;  must 
either  study   himsi'lf  in   oriler  to   understand  the 

I  expert  or  leave  the  essential  control  of  the  business 
in  his  hands.  Both  those  courses  are  distasteful 
to  the  ordinary  commercial  member  of  a  board  of 
directors  ;  tho  export  is  therefore  ri^legated  to  tlie 
background,  ami  the  business  comes  to  grief. 

It  is  scarcely  necessary  to  point  out  that,  if  a 
clioniical  works  is  to  be  successful,  the  first  essential 
is  that  it  must  be  under  chemical  control,  and  that 
every  department  must  be  in  tlie  hands  of  an 
expert  ;  the  board  of  directors  may  then  be  a 
mixed  boartl,'  provided  that  steps  are  taken  to 
ensure  that  chemical  opinion  is  largely  repre- 
sented on  it.  The  recognition  of  the  soimdness  of 
this  principle  is  one  of  the  main  reasons  for  the 
success  of  the  German  works. 

Lot  us  a-ssume  that  the  necessity  for  the  chemical 
control  of  a  chemical  works  is  conceded,  and 
that  it  is  dearly  imderstood  that  the  next  step  is 
the  discovery  of  improvements  in  every  direction, 
such  ;».s  the  invention  of  dyes  better  than  those 
already  known,  and  the  economical  developmtmt 
of  essential  existing  processes,  then  the  first 
thing  to  be  tlono  will  be  for  our  universities  to 
set  to  work  to  educate  a  supply  of  organic  research 
chemists  who  will  bo  able  to  undertake  this  work. 
This  will  mean  that  organic  chemistry  will  have 
to  flinu'ish  to  a  much  gnuiter  extent  than  it  does 
now,  because  the  supply  of  organic  research 
chemists  available  under  ordinary  conditions 
is  a  very  small  one,  and  scarcely  sufficient  to  meet 
even  tho  moderate  demand  which  exists  at  the 
present  time.  Those  of  our  students  who  wish  to 
bect>me  sxiccessful  organic  chemists  must  radically 
alter  their  methods,  anil  devote  more  energy 
ami  concentration  to  Ihi^  mastery  of  the  lilerature 
of  the  subject,  and  particularly  must  s[)end  much 
more  time  th.in  (hoy  do  now  in  the  laboratory  in 
order  that  they  may  acquire  real  skill,  and  get  a 
thorough  working  knowledge  of  the  essential 
processes  connected  with  the  complex  and  difficult 
techniqui!  of  organic  chemistry. 

Probably,  if  there  were  a  closer  connection 
between  the  industries  and  the  miiversities, 
students  would  more  ((uickly  appreciate  tlie  great 
amouid  of  theoretical  study,  practical  ability,  and 
originality  which  is  indispensable  to  tho  making 
of  a  successful  research  chemist  for  an  organic 
chemical  works,  and  recognise  tliat  the  requisite 
teciniique  can  only  be  acquired  as  the  result  of  long 
hours  in  the  laboratory. 

It  the  effort  gi'adually  to  develop — it  is  not  a 
question  of  inmiediat<.'ly  establislung — a  thriving 
organic  chemical  industry  in  this  country  is  to  be 
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seriously  taken  in  liand.  anil  if  the  requisite  capital 
is  forthcoming,  it  is  obvioiis  tliat  what  will  be 
required  before  everything  else  will  be  a  really 
able  chemical  staff,  and  there  should,  therefore, 
1)6  a  great  opening  in  the  near  future  for  young 
organic  chemists  of  ability. 

Soon  after  the  outbreak  of  tlie  war.  a  Board  of 
Trade  Committee  was  appointetl.  with  instructions 
lo  consider  tlie  best  means  of  obtaining  for  the 
use  of  British  industry  suflicient  supplies  of 
chemical  products,  and,  after  hearing  tlie  evidence 
of  many  of  the  more  important  producers  and 
Consmner-s,  a  small  Committee  was  charged 
witli  the  task  of  sifting  the  mass  of  evidence  which 
had  come  forward.  As  the  result  of  the  report 
of  tliis  .Sub-Committee  lo  the  larger  body,  a  [ 
meeting  of  representatives  of  industrial  firms  i 
and  associations  wa.s  held  on  December  10th  at 
the  Board  of  Trade,  when  a  committee  \\as 
appointed,  and  shortly  afterwards  recommended 
a  scheme  which  iiivohed  the  formation  of  a  joint 
stock  company,  having  for  its  object  the  manu- 
factiu'e  and  supply  of  synthetic  colours.  Subse- 
quently, the  (lovernment  announced  that  they 
were  preiiared  to  assist  such  an  effort  (see  this  J., 
1915,  22).  Neither  the  Boaril  of  Trade  Com- 
mittee nor  the  Sub-Committee  had  anything 
whatever  to  do  with  the  prepai-ation  of  the 
scheme,  and  it  is  certainly  extraordinary  that  a 
Committee  consisting  entirely  of  business  men. 
and  which  ilid  not  include  a  single  chemical 
expert,  should  have  been  entrusted  with  the 
foi'mulation  of  a  scheme  for  the  founding  and 
developing  of  a  chemical  industry.  Had  a  chemical 
expert  been  present  I  venture  to  think  that 
such  a  scheme  would  never  have  been  placed 
before  the  public.  It  is  stated  in  the  Jlemorandum 
of  Agi'eement  attached  to  the  scheme  that  the 
Company  has  been  incorporated  for  the  purpose, 
among  other  things,  of  manufactiu'ing  and  selling 
dyes,  coloiu's,  and  other  chemical  substances, 
which,  previously  to  the  war.  were  exclusively 
or  principally  manufactured  in  Germany,  and  no 
mention  is  made  of  what  ought  to  be  the  main 
(jbject  of  such  a  company,  namely,  the  employ- 
ment of  a  large  staff  of  research  chemists  under 
leaders  of  ability  for  the  purpose  of  making 
new  discoveries  in  every  possible  direction. 

It  cannot  be  too  strongly  emphasised  that  it  is 
not  merely  a  question  of  producing  the  dyes 
which  are  required  during  the  war  ;  any  company 
which  is  formed  must  be  estalilished  in  so  strong 
a  position  that  it  can  expect  to  deal  successfidly 
with  the  keen  competition  which  will  be  waged 
with  the  greatest  severity  by  the  Germans  after  the 
war. 

The  promoters  of  the  scheme  do  not  appear  to 
have  appreciated  the  difticidties  of  the>  situation, 
and  obviously  think  that  the  manufacture  of  dyes 
in  this  country  which  pre\'ious  to  the  war  had  been 
invented  and  produced  in  Germany  is  a  matter 
which  can  quit«  easily  lie  managed.  It  seems  to 
he  imagined  in  many  quarters  that,  in  order  to 
manufacture  a  dye  which  had  previously  been 
made  in  Germany,  all  that  is  necessary  is  to  follow 
the  directions  given  in  the  patent  dealing  with  that 
particular  dye.  No  greater  mistake  could  possibly 
be  made.  It  is  common  knowledge  that  German 
manufacturers  have  for  many  years  devoted 
large  sums  to  the  establishment  of  an  efficient 
staff  of  patent  experts,  whose  business  it  is  so 
to  word  a  patent  that,  whilst  it  satisfies  the 
requirements  of  the  patent  laws  of  the  various 
countries  in  which  it  is  taken  out.  it  only  gives 
such  information  as  is  .absolutely  necessary,  and 
contains  no  indication  of  the  process  which  is 
used  in  the  actual  mainifacture.  In  many  eases 
patents  are  devised  which  are  of  no  practical 
value,   and   are   merely   intended   to   mislead   and 


throw  competitors  on  the  %vi'ong  scent.  The 
discovery  of  the  most  efficient  method  df  working 
patented  processes  is  therefore  oft«n  a  matter  of 
great  experimental  difficulty,  and  may  requu-e 
manj-  months  of  research.  Any  new  company 
start<'d  with  the  object  of  mauufactm-ing  dyes 
which  previously  to  the  war  had  been  made 
exclusively  in  Germany  nuist  therefore  be  pre- 
pared to  employ  a  large  staff  of  research  chemists 
for  a  long  period  ^\•ifhout  any  prospect  of  return 
in  the  way  of  dividends. 

Fiu'thei",  it  must  always  be  remembered  that 
the  Germans  have  many  years'  start  of  the  new 
Company,  and  have  accimiulated  such  vast 
experience  of  methods  of  manufacture,  and  more 
particularly  of  the  recovery  and  economical  use 
of  by-products,  that  they  are  able  to  sell  at  a 
profit  at  very  low  prices.  Wliat  the  new  Company 
has  to  face  is.  therefore,  in  the  first  place,  the 
problem  of  working  out  methods  of  manufacture 
and  the  utilisation  of  by-products  until  they  have 
arrived  at  the  same  state  of  efficiency  as  the 
(iermans,  and  that  may  be  a  matter  of  years. 
Wliile  this  is  being  done,  the  new  Company  must 
also  be  busily  engaged  in  training  a  large  Ijody 
of  research  chemists  under  the  supervision  of 
capable  scientific  leaders,  so  that  the  works  may 
develop  in  as  many  new  directions  as  possible, 
because  the  Company  can  only  hope  for  permanent 
success  if  it  pursues  a  policy  of  discovery  and 
invention.  Another  point  has  also  to  be  borne 
in  mind,  and  that  is  that  the  Germans  supply 
dyes  and  other  products,  not  only  to  this  country, 
but  to  practically  all  the  other  nations,  and, 
in  the  event  of  a  new  company  being  formed  on 
such  large  lines  that  it  might  prove  t<i  be  a  serious 
competitor,  a  German  works  coidd  well  alt'ord 
to  sell  at  cost  price  or  at  a  loss  in  this  country 
and  make  its  profits  in  other  lands  until  the  new 
company  had  been  ruined.  Lastly,  if  we  are  to  be 
allowed  to  inake  dyes,  etc.,  during  the  war  accord- 
ing to  patents  belonging  to  the  Germans,  what  is 
to  happen  after  the  war  ?  Will  the  Company 
be  still  allowed  to  use  these  patented  processes, 
or  will  the  patents  again  become  the  sole  property 
of  the  Germans,  and  be  workable  in  this  country 
only  on  the  payment  of  royalties  or  licences  ? 

Although  it  is  a  matter  of  so  much  congratula- 
tion that  the  Government,  which  in  past  years 
has  paid  ijractically  no  attention  to  science  and 
the  application  of  science  to  industry,  should,  at 
last,  have  recognised  the  necessity  for  intervening 
and  in  no  uncertain  fashion,  I  have  been  forced 
to  the  conclusion,  largely  for  the  reasons  which  I 
have  just  stated,  that  the  Company  founded  on 
the  lines  of  this  first  Government  scheme  could 
not  be  expected  to  be  successful  in  achieving 
the  object  which  we  all  have  so  much  at  heart, 
namely,  the  recovery  and  development  of  the 
organic  chemical  industry  in  this  country.  .Since 
the  application  for  shares  in  the  proposed  Com- 
pany was  quite  insufficient,  the  Government 
withdrew  the  scheme,  and  sulistituted  for  it  an 
amended  proposal,  which  is  certainly  in  some 
respects  an  improvement  (see  this  J.,  1915,  133). 

The  amended  proposal  is  another  proof  of  the 
determination  of  the  Government  to  meet  the 
criticisnxs  which  were  raised  against  the  fii-st 
scheme  in  a  generous  spirit,  and  to  do  all  it  possibly 
can  to  assist  the  efforts  of  the  manufacturers  in 
this  country  to  place  the  organic  chemical  industry 
on  a  firm  basis. 

The  grant  for  scientific  research  may  be  wel- 
comed as  a  satisfactory  addition  to  the  old  pro- 
posal, mainly  because  it  shows  that  the  Com- 
mittee of  users  of  dyes  have  at  last  found  out  that 
research  is  necessary  if  the  new  Company  is  to  be 
a  success.  My  own  feeling,  however,  is  that  the 
Company  ought  to  provide  for  research  out  of  its. 
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oniinary  cHpilal  ii.s  a  iiiatl«-i'  of  course-,  and  should 
not  ro€|(iir<'  a  spi-i'ial  subsidy  for  this  purpose. 

A  niucli  lifttfr  phiii,  1  vciiturc  to  tliiiik,  would 
he  to  employ  this  irraiil  to  sulisidiso  the  re.search 
lalHiratorit's  of  those  luii versifies  and  teelmleal 
.schools  wlilih  are  williiii.'  to  s|)eciali.se  in  organic 
ehemistry,  ami  aie  pn^pareil  to  train  a  certain 
lunnber  of  research  students  with  the  definite 
\new  of  their  sulise(|uently  I'nterini;  the  service 
of  the  new  company.  Supposing  the  new  company 
wen?  to  adopt  the  view  that  closer  connection 
between  the  univi'i-sities  and  the  industries  is  most 
desiralile.  and  were  to  work  in  eonjvniction  with 
the  staffs  of  some  of  the  leailiiiK  or^anie  schools, 
it  is  (|uite  obvious  that  the  knowledge  of  the  needs 
irf  the  works  which  wo\d(l  result  from  tiiis  con- 
nection woidd  enable  the  staff  to  supply  research 
students  of  exactly  the  type  required  by  the 
works.  Such  res«'arcli  students  would  have  been 
trained  under  tht;  best  scientific  supervision 
which  the  country  can  provide,  and  at  the  same 
time  they  would  enter  the  works  with  a  con- 
siderable knowledge  of  the  application  of  organic 
chemistry  to  technical  operations,  and  be  in  a 
position  to  ta<'kle  with  success  research  problems 
connected  with  new  discoveries  and  new  develop- 
ments in  the  works.  The  plan  i>f  training  research 
students  under  these  conditions  is.  as  I  have 
alrea<ly  pointed  out.  the  one  which  lias  long  been 
adopted  with  such  extraordinary  success  in 
iicriuany,  and  the  lai-ge  sid>sidies  which  the 
various  .States  jilivce  at  the  disposal  of  their 
universities  allow  of  the  purcha.se  of  cxpeiLsive 
apparatus  an<l  appliances  which  are  out.side 
the  inadequate  rcsonncs  of  most  of  the  university 
laboratories  of  this  country. 

With  regard  to  the  kind  of  works  it  is  proposed 
to  organise  for  the  manufacture  of  dyestutTs,  etc.. 
it  would  be  well  carefully  to  consider  the  policv 
which  the  Germans  have  adopted  with  so  much 
success  in  the  matter  of  the  construction  and 
arrangement  of  their  works.  One  of  the  things 
which  mvist  .strike  a  visitor  to  a  great  German 
works  more  perhaps  than  any  other  is  the  order 
and  eleaidiness  wliich  reigns  everywhere,  and  the 
o)>vious  care  which  is  taken  that  every  manu- 
facturing operation  shall  be  efficient  in  every 
detail.  This  order  and  cleanliness  is  not  confined 
to  the  section  of  the  works  which  deals  Avith 
organic  products  ;  the  same  state  of  things 
is  to  lie  observed  in  every  part.  as.  for  example, 
in  the  ca.se  of  the  large  plants  which  deal  with  the 
manufacture  of  sulphuric  acid,  nitric  acid,  and  other 
inorganic  prtxiucts.  Perhaps  the  idea  which  is 
conveyed  most  vividly  by  works  such  as  these, 
all  of  which  are  coiicerMcd  with  the  mamifaiHure 
of  a  very  lai-ge  number  of  products  of  widely 
different  character,  is  that  they  are,  after  all, 
merely  laboratori<'s  on  a  larger  scale.  A  very 
different  impression  is  got  by  an  inspection  of 
many  of  the  cfilnur  works  in  this  ciumtry,  and  it 
seems  to  me  very  doid)tfid  policy  to  suggest  the 
possibility  of  the  !u-<|uisition  of  works  of  this  kind, 
which  are  obviously  not  efficient,  and  could  only 
be  made  so  by  pulling  down  and  re-building. 
It  may  be  said  that  the  most  efficient  only  will 
be  taken  over,  but  .selection  will  be  found  most 
di<Hc\dt,  because,  if  the  new  <-ompany  proves  a 
success,  great  pres3\ire  will  be  exerted  by  existing 
.works  in  order  to  enter  the  charmed  circle,  and 
the  argument  of  unfair  competition  will  be  used 
for  all  it  is  worth,  and  will  be  very  difficult  to 
deal  with.  Again,  the  experien<-e  of  the  Germans 
is  all  in  favour  of  building  vip  very  large  works, 
and  gainst  spreading  manufacturing  operations 


over  small  works  situated  in  different  parts  of  the 
country. 

The  reason  for  this  is  obvious.  In  the  manu- 
faclun-  of  any  substance,  by-products  are  almost 
always  produced  which  tnu.st  either  be  recovered 
or  use<l  in  the  luaiuifacture  of  other  saleable 
products;  ollicrwlsi'  serious  lo.ss  is  inevitable. 
It  is  exactly  in  this  n-spect  tliat  the  (Jernians  are 
so  etlicient,  and  the  wonderful  organisation  which 
enables  them  to  dovetail  one  process  into  another 
is  one  of  the  reasons  why  the  comparatively 
small  works  in  this  c<»initry  find  it  impossible  to 
compete  with  them  even  in  the  maiuifacture  of 
such  «iniple  substances  as  salicylic  aciit  or  fi-naph- 
thol.  in  orthT  that  by-products  may  be  used 
to  the  best  advantage  it  is  obviously  essential 
that  all  these  dovetailmg  operations  must  be 
carried  out  on  the  same  site,  so  that  it  may  not  be 
necessary  to  transport  the  by-products  from  one 
works  to  another,  an  operation  which  could  not 
fail  to  entail  loss.  I'robably  the  best  courae 
for  the  new  company  is  either  greatly  to  enlarge 
the  works  of  Alessrs.  Read  TlolUday  and  .Sons, 
or,  if  it  is  ditlicult  to  fnid  space  for  tliis  purpose 
in  Huddersfield,  to  take  steps  to  acquire  a  suitable 
site  and  erect  and  equip  works  thereon,  a  plan 
which  is  mentioned  in  the  explanatory  statement 
as  one  of  the  objects  of  the  new  company. 

Let  us  suppose  t  hat,  in  the  near  future,  a  pra<;- 
tieally  new  works  is  built  on  a  large  scale,  and 
with  all  the  uujst  modern  appliances,  and  that 
the  control  of  the  whole  works  antl  of  the  ditt'erent 
depai'tments  is  placed  in  the  hanils  of  efficient 
chemical  leaders  with  adequate  staffs  of  chemists 
under  their  charge,  and  that  the  company  has 
also  large  and  well-equipped  research  laboratories 
busily  engaged  in  discovering  new  developments 
and  improvements  on  existing  processes ;  what 
prospect  has  such  a  works  of  competing  success- 
fully with  the  existing  German  organisations 
and  of  obtaining  a  fair  share  of  the  organic  chemical 
industry  ? 

If  we  suppose  that  the  German  companies 
will  continue  to  work  with  the  same  efficiency  as 
before,  or  will  rapidly  regain  that  efficiency, 
I  am  inclined  to  flunk  that  we  must  be  prepared 
to  face  the  certainty  that  some  years  must  elapse 
before  we  can  compete  successfully  against 
organisations  w-hich  have  taken  yeais  to  develop 
and  bring  to  perfection.  .Many  of  us  hold  the  view 
that,  in  order  to  prevent  underselling  and  other 
unfair  methods  of  competition,  the  Government 
ought  to  protect  the  new  venture  for  ten  years 
at  least  by  placing  an  import  duty  of  not  less 
than  2.5  per  cent,  on  all  German  dyes  and  other 
organic  products.  I  liold  the  view  that  this, 
or  prohibition  for  a  time,  is  the  only  real  solution 
of  the  difficulty,  and  it  it  should  be  found  that 
this  course  leads  to  slackness  and  rule  of  thumb 
methods,  and  that  the  works,  after  their  period 
of  protection,  have  not  develope<l  on  the  lines 
of  discovery  and  invention,  then  the  Government 
will  at  least  have  the  .satisfaction  of  knowing  that 
everything  has  been  done  on  their  part  to  establish 
the  mdustry. 

Failure  to  develop  on  research  lines  is  scarcely 
conceival)le  if  the  works  is  in  chai-ge  ot  a  highly- 
trained  chemical  .stall',  but.  on  the  otiuir  hand, 
it  it  gets  into  the  power  of  the  business  man  who 
wants  an  unmediate  return  for  his  outlay,  is  not 
vdlling  to  wait  for  results,  and  fails  to  appreciate 
the  importance  ot  scientific  control,  then  no  tariff 
can  avert  disaster. 
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[Corroawn  due  to]  occurrence  of  chlorine  in  coal.     De 
Waele.     Sec  IlA.. 

Patents. 

Grinding    or    crv^hing    machinery.     A.    H.    JIoss, 

Gainsborough.  Eng.  Pat.  3258,  Feb.  7,  1914. 
A  HORIZONTAL  grinding  ring  having  a  concaAe 
upper  siu-face  is  supported  on  three  or  more  rollers, 
and  one  or  more  grinding  rollers  on  swiveUing 
shafts  are  pressed  into  contact  with  the  ring  l)y 
means  of  a  wire  rope,  which  passes  over  the  swivel- 
ling shafts,  and  has  a  weight  attached  to  its  free 
end.  The  machine  is  enclosed  in  a  casing  through 
^'hich  a  current  of  air  may  be  passed. — W.  H.  C. 

Crushiny,  j>ulcerisinii.  and  disintegraiiny  apparalux. 

F.  Mansfield,  Liverpool.     Eng.  Pat.  7391,  JIarch 

24.  1914. 
To  faciUtate  repla<;ement  of  the  hammers  and 
grid  bars  of  a  disintegrator,  the  hanuner  shafts 
have  a  slight  end  play  relati\'ely  to  the  discs  in 
which  they  are  mounted.  An  aperture  is  formed 
in  the  side  wall  of  the  macliine  at  the  end  of  the 
curved  sweep  of  liars  ;  the  bars  are  introduced 
through  this  opening  and  moved  round  into  position, 
and  then  a  longer  end  bar  is  inserted  and  pressed 
against  the  other  bars  Ijy  means  of  bolts.  At  the 
base  of  the  feed  hopper  is  a  dispersing  rib  to  deflect 
the  material  away  from  the  central  zone  into  the 
grinding  or   pulverising   zone. — W.  H.  C. 


Pulverising  machines  ;    Laboratory  - 


.    F.  C.  \V. 

Ingle,    Johannesburg,    Transvaal.       Eng.    Pat. 

10,522,  AprU  28,  1914. 
The  interiors  of  the  casing  of  the  grinding  cliamber 
and  of  the  feed  and  discliarge  chambers  are  con- 
structed so  as  to  have  continuous  curved  surfaces, 
Avithout  any  projections  upon  which  dust  can 
accumulate. — W.  H.  C. 

Roll-mill  for  hard  materiuls.     H.  Aldehotf,  BerUn. 

U.S.  Pat.  1,133,212,  March  23,  1915.     Date  of 

appl.,  Jan.  19,  1914. 
Thkee  grinding  rolls  are  mounted  in  a  triangular 
form  within  a  grinding  ring,  wliich  is  supported 
by  the  upper  grinding  roll.  A  sloping  guide  plate 
between  the  lower  rolls  directs  the  material  from 
the  rolls  towards  sieve  plates  attached  to  the  sides 
of  the  grinding  ring. — W.  H.  C. 

Pulveriser  u-ilh  rotary  sieve.     A.  Weidknecht.     Fr. 

Pat.  473,173,  June  9,  1914. 
The  material  is  feil  into  the  upper  of  two  super- 
posed horizontal  grinding  chambers,  and  after  re- 
ceiving a  preliminary  grinding,  passes  into  the  larger, 
lower  chamber.  The  ground  material  is  discharged 
from  the  lower  chamljer  into  a  cylindrical  sieve 
rotating  about  a  horizontal  axis.  The  finer  portion 
of  the  material  pa,sses  through  the  sieve  and  is 
collected,  whilst  the  coarser  particles  are  carried 
liy  horizontal  blades  fixed  at  intervals  round  the 
imier  periphery  of  the  sieve  to  the  highest  point, 
and  discharged  into  a  shoot,  from  Avhich  they  are 
carried  back  into  the  upper  grinding  chamber  by  a 
screw  conveyor. — W.  H.  C. 

Pumps  Ifor  peat,  sewage,  etc.].     The  International 

Nitrogen  and  Power  Co.,  Ltd.,  and  O.  D.  Lucas, 

London.     Eng.   Pat.   4950,   Feb.   25,    1914. 

The  pimip  is  provided  with  independent  suction 

and  delivery  piston  valves.     The  suction  valve  is 


operated  mechanically  and  the  delivery  valve  is 
opened  by  the  pressure  in  the  cylinder  at  the  com- 
mencement of  the  stroke,  being  for  this  purpose 
connected  with  the  cylinder  by  a  by-pass. — W.  H.  C. 

Drying  machines.     R.,  W.  G.,  and  F.  R.  .Simon, 
Bastord.       Eng.    Pat.    5647,    March    5,    1914. 

The  wet  material  is  fed  from  the  hopper,  I, 
through  the  shoot,  J,  into  a  conduit  parallel  with  the 
rotary  dryer,  H,  and  containing  a  rotary  conveyor, 


B,  which  conveys  the  material  to  the  inlet  opening, 
E.  of  the  dryer.  The  dried  material  is  discharged 
from  the  drying  cylinder,  partly  through  the  open- 
ing, F,  provided  with  a  sieve  with  a  sliding 
shutter,  G,  to  regulate  the  proportion  of  dried 
material  discharged,  and  partly  through  the 
opening,  D,  into  the  front  end  of  the  conveyor, 
whence  it  is  carried  forward  and  mixed  with  the 
wet  material  to  facilitate  drying. — W.  H.  C. 

Drying  apparatus.  G.  A.  Mower,  and  Sturtevant 
Engineering  Co.,  Ltd.,  London.  Eng.  Pat. 
24,232,  Dec.   17,   1914. 

Fans  are  used  in  tunnel-drying  apparatus  between 
each  stage  to  blow  the  air  tluough  a  heater  to  the 
next  stage.  With  this  arrangement  no  baffles 
are  reqtiired,  thus  leaving  a  clear  passageway 
for  the  conveyors. — W.  H.  C. 

Furnaces  or  kilns  ;    Gas-fired .     l.i.  F.  Tooth, 

London.  Eng.  Pat.  7632,  Sept.  26,  1914.  Addi- 
tion to  Kng.  Pat.  1772,  Jan.  22,  1913  (this  J., 
1914,  240). 

The  burners  are  arranged  in  the  Hoors  of  the  com- 
bustion chambers,  and  the  secondary  air  is  pre- 
heated bv  passing  through  passages  in  tlic  fiu-naco 
«  alls.— W.  H.  C. 

Furnaces  heated  by  gaseous  or  liquid  fuel.  L.  F. 
Tooth,  London.    Eng.  I'at.  8901,  April  9,  1914. 

Thk  liorizontal  fin-nace  is  of  circular,  s(iuare,  or 
Q-section,  and  burners  for  gaseous  or  linuid  fuel 
enter  it  tangentially  at  one  end.  Tlie  combustion 
products  pass  tlu'ough  a  ring  of  openings  at  the  doseil 
rear  enil.  into  a  series  of  horizontal  regenerator 
flues  leading  to  the  main  outlet  at  the  front  of  the 
furnace.  A  second  set  of  flues  may  ))e  arranged 
between  the  first  set,  the  gases  passing  through  the 
two  sets  in  series.  In  a  modification,  the  furnace 
is  open  and  provided  with  burners  at  Ijoth  ends, 
the  outlets  to  the  flues  being  at  the  centre. — W.F.F. 

Furnace  ;     Rotary .       II.    G.    ^Vkers,    Toronto, 

Canada.  LT..S.  Pat.  1,130,953,  March  9,  1915. 
Date  of  appl..  May  14,  1913. 

The  furnace  has  a  composite  lining,  the  bottom  part 
of  one  material  and  the  top  part  of  another,  and 
has  a  flange  at  the  discliarge  end  to  serve  as  a 
hearth.  Means  are  provided  for  imparting  an 
oscillating     rotarv     movement     to     the     furnace. 

— W.  H.  C. 
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Separators ;       Platiclary,      centrifugal 


W. 


Mauss,  Johaniiesl)vir}<.  Transvaal.  Eng.  Pat. 
8767,  April  7.   1914. 

In  separators  of  the  planetary  type  in  which  the 
separated  solid  matter  is  carried  out  of  the  separat- 
ing zone  l)y  the  slow  rotation  of  the  separating 
drums  about  their  own  axes,  it  has  been  found  that 
as  the  deposit  of  solid  matter  approaches  a  position 
parallel  with  the  direction  of  the  centrifugal  force, 
it  tends  to  break  up  and  roll  back  to  the  separating 
zone.  To  overcome  tliis  defect,  a  curved  shield 
is  fixed  within  each  of  the  separating  drums,  so 
a-s  to  form,  with  the  wall  of  the  dnmi,  an  annular 
passage  tlu-ough  which  the  separated  solids  pass 
to  the  point  near  the  main  axis,  where  they  are 
removed  by  a  plougli  and  discharged  through  an 
opening  in  the  bottom  plate  of  the  outer  drum. 
"Adhesion  rings"  are  provided  on  the  inner  side  of 
the  drums  to  assist  in  the  traiisport  of  the  separated 
solids  to  tlie  separation  zone.  The  drums  are  so 
disposed  that  tney  nearly  touch  the  main  axis. 

— W.  H.  C. 

Separator ;     Centrifugal  .     D.     B.      Weston, 

Sharon,  and  M.  H.  Barker,  Boston,  Mass.  U.S. 
Pat.  1,132,814,  March  23,  1915.  Date  of  appl., 
May  9,   1911. 

A  PRESSURE-TIGHT  chamber  formed  of  two  cones 
attached  to  one  another  at  their  wider  ends  and 
provided  with  hollow  shafts  attached  to  their 
narrower  ends,  is  supported  and  rotated  in  a 
vertical  positron.  Liquid  enters  the  separator 
through  one  of  the  hollow  shafts  and  leaves  by  the 
other,  the  separate<l  material  being  discharged 
through  ports  formed  in  the  periphery  and  pro- 
vided with  valves  opening  inwards  and  ailuatved 
by  weighted  levers. — W.  H.  C. 

Separating  solid  particles  from  liquids  by  the  rom- 
biiuition  of  a  centrifugal  and  filtering  action. 
K.  and  A.  Ward.  Fr.  Pat.  472,701,  May  2t5, 
1914.     Under  Int.  Conv.,   May  29,   1913. 

lilyi'lK  pa.sses  through  a  tiolliiw  shaft  to  a  revolving 


Retort  and  furnace.  O.  Schwahn,  St.  Louis,  Mo. 
U.S.  Pat.  1.132.738,  March  23,  191.'^.  Dato  of 
appl.,  Aug.  27,   1914. 

A  UETOUT  having  two  vertic-al  side-walls  of  large 
urea,  with  a  iiaiiow  int<'rveuing  space,  is  enclosed 
within  a  furnme  having  do\ili|e  sets  of  Hues  for  the 
combustible  ga.ses.  one  set  on  each  side  of  the 
retort.  Tin'  Hues  aie  preferably  near  the  top  or 
bottom  of  the  retort,  with  outlet  flues  for  the  com- 
bust ion  jiroilui-ts  near  the  opposite  extremity. 

— -P.   SoDN. 

Ai7(i.  .T.N.SUva.  Pueblo,  Colo.  U.S.  Pat.  1,133,190, 
March  23,  1915.    I)at<-  of  .ippl.,  Nov.  13.  1912. 

TllK  furnace  grate  is  fornu'd  within  the  plane  of  the 
kiln  wall  and  has  an  ash  hopper  below,  from  which 
the  ashes  are  discharged  through  a  valved  shoot, 
into  a  pit  formed  on  the  groimd  outside  the  plane 
of  the  kiln  wall.  The  valve  is  operated  from  above 
by  means  of  a  rod.  and  air  is  delivered  below 
the  grat*  from  a  nuiin  formed  in  the  wall  of  the 
jush  hopper. — W.  II.  ('. 

Metallic  union.  [Surfacc-combiutlion  fuDiace.] 
W.  MeA.  Johnson,  .\ssignor  to  The  Continuous 
Zinc  Furnace  Co..  Hartford,  Conn.  U.S.  Pat. 
1.133,245.  March  23,  191.'').  Date  of  appl.,  Dec.  8, 
1914. 

A  MIXING  chamber  for  the  combustible  gas  com- 
municates with  a  superpo.sed  chamber  containing 
a  bed  of  refractory  material,  by  a  number  of  tubes 
of  refractory  material  which  are  supported  by  a 
metallic  partition,  and  extend  into  the  combustion 
bed.  The  metal  of  the  partition  is  "  amalgamated  " 
with  a  film  of  metal  deposited  in  the  pores  of  the 
lower  ends  of  the  tubes. — W.  F.  F. 


perforated  drum,  and  the  heavier  solid  particles 
are  projc<-t<'(l  outwards  tlirough  the  wall  of  the 
drum  into  a  surrounding  stationary  casing  filled 
«itli  li(iuid  under  pressure.  The  li<iuid,  thus  freed 
froni  heavier  particles,  passes  inwards  through  t  he 
perniealile  wall  of  an  inner  concentric  drum  whi<di 
retains  the  lighter  particles,  and  is  finally  dis- 
charged through  the  hollow  shaft.  The  filter  may 
be  cleaned  by  passing  a  current  of  clean  liquid  In 
the  revei-se  direition.—  W.  F.  F. 

Lnbriraling    packinii  ;    Process   of   making   a . 

A.    Barberis,    Mexico   (^itv.      Fng.    Pat.     14,433, 
.Tune    Ui,    1914. 

Cotton  or  otlier  fibrous  waste  is  rendered  incom- 
bustible by  soaking  it  in  a  10 °o  solution  of  alum  or 
other  sidtable  salt  ;  it  is  then  squeezed,  soaked  in 
a  mixliuv  of  water,  1,000  grms.  ;  boric  acid,  20  ; 
gelatin,  30  ;  glycerin,  40  ;  30%  solution  of  form- 
aldehyde, 4,  and  number  00  graphite,  100  grms., 
again  squeezed,  and  treated  with  a  suitable  pro- 
portion of  lubricating  oil. — W.  H.  C. 

Filter-press.  F.  J.  Wagner,  Santa  Ana,  Cal. 
U.S.  Pat.  1,119,7.30,  Dec.  1,  1914.  Date  of 
appl..  May  9,   1913. 

The  endless  belt,  26,  formed  of  filtering  material, 
and  the  linked  conveyor  chain,  19,  pass  respectively 
over  the  drums,  22,  27,   18,  30,  in  the    direction 


shown  by  the  arrows.  On  coming  into  contact,  as 
they  leave  the  drums,  27,  30,  they  form  together  a 
continuous  series  of  filter-cells  enclosed  by  the 
links  of  the  chain.  These  pass  tlirough  the 
stuffing-box,  40,  and  the  pressure-box,  43,  into  the 
filter-chamber,  49,  into  which  the  material  to  be 
filtered  is  introduced  through  the  pipe,  .54.  The 
liquid  passes  through  the  band  of  filter  cloth  and 
through  the  perforated  supporting  plate,  51,  and 
is  discharged  through  the  pipe,  55.  The  residue  is 
carried  by  the  chain  and  belt  through  the  pressure- 
box,  56,  and  the  wa-shing  chamber,  57,  and  the 
solid  residue  is  discharged  as  the  band  passes  over 
the  drum,  22,  any  remaining  particles  being  re- 
moved by  tlie  brush,  13.  The  band  and  the  con- 
veyor chain  are  washed  in  the  washing  boxes, 
69, 64,  respectively,  on  their  way  back  to  the  drums, 
27,  30.— W.  H.  C. 


Filters  ;    Plate 


E.     Simoneton.     Fr     Pat. 


473,187,  Sept.   10,   1913. 

A  METALLIC  ring  fixed  in  the  central  aperture  of 
the  hollow  disc  or  plat<>  of  porous  material,  is 
provided  with  openings  for  the  filtrate  having 
flanges  which  overlap  the  central  portion  of  the 
disc.  When  the  discs  are  mounted  on  a  hollow 
central  rod,  all  axial  pressure  is  taken  by  the  metal 
rin-,'s.— W.  H.  C. 


Decolorising    liquids  ;      Method    for  - 


F.     R. 


Bachler,  Assignor  to  Kieselguhr  Co.  of  America, 
Los  Angeles,  Cal.  U.S.  Pat.  1,131,308,  March  9, 
1915.     Date  of  appl.,  Sept.  20,  191.S. 

Liquids  containing  oxidisable  colouring  matter  are 
mixed  with  liydrogen  peroxide  absorbed  in  finely- 
divided  kieselguhr,  and  the  mixture  is  heated. 

— W.  H.  C. 

Evaporator.     R.  R.  Row,  .Jersey  City,  N.J.      U.S. 

Pat.  1.131.738,  .March  16,  1915.     Date  of  appl., 

.Tune  7,   1912. 
The  vertical  heating  coils  of  the  evaporator  are 
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mounted  on  'a  frame  supported  on  a  door  which 
closes  an  opening  in  the  side  of  tlie  vertical 
evaporating:  chamber.  The  door  and  frame  are 
mounted  on  rollers,  so  that  the  coils  can  be  easily 
withdrawn  from  or  returned  to  the  ebulUtion 
chamber.— W.  H.  C. 

Cooling,  washing,   and  mixing  gases ;    Apparatus 

for .     H.    E.    Theisen,    Munich,    Germany. 

U.S.  Pat.  1,131,966,  March  16,  1915.  Date  of 
appl.,  June  16,  1914. 
A  SERIES  of  annular  Ijeaters,  mounted  on  a  central 
shaft,  rotates  within  a  casing,  the  upper  part  of 
which  is  concentric  with  the  beaters,  whilst  the 
opposite  walls  of  the  lower  portion  gradually 
diverge.  Washing  liquid  is  supplied  to  the 
annular  beaters,  and  the  gas  is  iritroduced  thi-ough 
the  enlarged  lower  portion  of  the  casing. — W.  H.  C. 

Gas-currents  ;    Trapping  particles  in  suspension  ix 

.  T.  E.  Murray  and  C.  B.  Grady,  New  York. 

U.S.  Pats.  (A)  1,132,677,  and  (b)  1,132,678, 
March  23,  1915.  Dates  of  appl.,  INIarch  28  and 
May  15,  1914. 

(A)  The  gas  is  supplied  to  a  rotary  fan  wheel 
which  delivers  it  radially  outwards  on  to  liquid 
retained  by  flanges  at  the  lower  edges  of  a  curved 
plate  forming  a  volute  chamber  around  the  wheel. 
The  liquid  is  carried  round  the  inner  circumference 
of  the  plate  in  a  thin  film  l)y  the  gas  cm-rent,  and 
discharged  into  a  receptacle  below  the  chamber. 

(B)  The  gas  passes  over  a  film  of  liquid  running 
OA'er  a  wooden  plate. — W.  P.  E'. 


enters  tliis  column  at  i,  and  vaporises  the  benzol, 
which  passes  in  the  direction  indicated  by  the 
arrow  to  the  condenser.  /.  The  aniline  freed  from 
benzol  flows  from  the  bottom  of  the  column,  d. 


Distillation 


\ Separation    of    vapours    of ]. 


E.  A.  R.  Chenard.   Third  xVddition,  dated  March 

31,    1914.    to    Fr.    Pat.    443,490,    May    7,    1912 

(see  this  J.,  1912,  971  and  1913,  184,  249). 

To    separate    vapours   of   ilifferent    densities,   the 

mixture  is  passed  through  the  pipe,  I,  J,  K,  and 

the  vessels,  L,  L,  L,  connected  as  shown  (see  flg.). 


r"?-^ 


The  heavier  vapour  sinks  to  the  bottom  of  these 
vessels  and  that  condensed  returns  by  the  pipes,  r. 
to  the  pipe,  I,  J,  where  it  is  again  vaporised. 
Alternatively  the  vessels,  L,  L,  L,  may  be  con- 
nected by  pipes  from  the  l)ottom  of  one  to  the  top 
of  the  next.— W.  F.  F. 

Mixtures  of  liqiiida ;      [E.vtroction]  apparatus  for 

the  separation  of into  irvo   components.     K. 

Kubierschky.   Fr.  Pat.  472,560,  May  22,  1914. 

The  mixture  of  liquids  {e.g..  a  solution  of  aniline 
in  water)  flows  from'  the  tank,  a,  into  the  upper 
part  of  the  column,  c,  and  a  solvent  {e.g.,  benzol) 
flows  from  the  tank,  6,  into  the  lower  part  of  the 
column,  c,  the  proportions  being  regidated  by 
the  cocks  (see  fig.).  The  solvent  rises  through 
the  heavier  solution,  dissolves  the  desired  con- 
stituent, and  passes  in  the  direction  indicated  by 
the  arrow;  into  the  top  of  the  c«lumn,  d.     Steam 


by  the  pipe,  I.  The  exhausted  liquid,  which 
contains  a  little  of  the  solvent,  flows  from  the 
bottom  of  the  column,  c,  into  the  colmnn,  e,  where 
the  lienzol  is  distilled  off  bv  steam,  which  enters  at 
</.— W.  H.  C. 

Decantation  ;     Apparatus    for [for    bleaching 

liquor,  etc.].  A.  Champ,  Craponne,  Prance.  Eng. 
Pat.  25,112,  Nov.  4,  1913.  Under  Int.  Oonv., 
Feb.  24,  1913. 

See  Fr.  Pat.  454,751  of  1913  ;    this  J..  1913,  910. 

Sizing  or  classifying  comminuted  material  ;   Process 

of,  and  apparatus  for .     H.  M.  Sutton  and 

W.  L.  and  E.  G.  Steele,  Dallas,  Tex.,  U.S.A. 
Eng.  Pat.  7225,  March  21,  1914. 

SEEU.S.Pat.  1,1 14,9.35  of  1914  ;  this  J.,  1914. 1143. 

Separation    of  particles  from   fluids  ;     Centrifugal 

processes  and  apparatus  for  the .    K.  and  A. 

Ward,  Stockhohn.  Eng.  Pat.  13,074,  Afiiy  27, 
1914. 

See  Fr.  Pat.  472.701  of  1914  ;   preceding. 

Hydrating,  pulping,  or  reducing  material  in  a  tvet  or 

semi-liquid     state ;       Apparatus     for .       H. 

Jackson,  Garstang.  U.S.  Pat.  1,133,968,  March 
30,  1915.    Date  of  .appl..  May  14,  1912. 

See  Eng.  Pat.  12,933  of  1911  ;    this  J.,  1912,  636. 

Crystals  ;   Process  and  apparatus  for  obtainitig  large 

.    Elektrochem.  Werke  G.  m.  b.  H.   Fr.  Pat. 

472,604,  May  23,  1914.  Under  Int.  Conv.,  Juh' 
16,   1913. 

See  Ger.  Pat.  273,929  of  1913  ;   this  J.,  1914,  822. 

Centrifugal  separators.  PI.  Edenborough.  Vt.  Pat. 
472,625,  Aug.  21.  1913.  Under  Int.  Conv.,  Se{)t. 
26,  1912. 

See  Eng.  Pat.  21,947  of  1912  ;   this  J.,  1913,  954. 

Kilns  for  the  preparatimi  of  cMorosulphon  ic  acid  and 
for  similar  purposes.  Fr.  Pat.  472,612.  SeeYW, 
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WAXES. 

Chhritie  in  roiil  ;    {('nrrosinn  due  to]  occMrrenre  of 
-.  A.  (U-  Wa.'lc.   Aimlyst,  l!tl.->,  40,  14(1—150. 

U.\l"li>  <-orr<)sii)ii  of  tin'  tiilx's  of  an  cronoiuispr 
was  found  to  111'  iliu'  to  cliloriiu'  in  the  furnai-c  (jases, 
thi'  tvities  lontainin^  nuicli  feiric  chloridi'.  The 
<  oals  usi'd  had  lu-en  ihrivi'il  from  the  lirinc  distriils 
of  till'  .Midlands,  and  the  whole  of  the  chlorine 
(0-OIS  to  0:54-(  "u  in  six  samples)  was  present  as 
soluble  ehloride.  In  the  ca.se  of  another  boiler- 
furnace  in  which  nothinii  but  Wi'Ish  coal  had  been 
used,  there  were  no  sijjns  of  pitting  in  the 
econoiniser  tubes  after  three  years.  Kleven 
samples  of  the  ililTerent  coals  \ised  in  this  and 
neiK'hbourinfj;  boilers  contained  0003  to  00:!2%  Cl. 

— C.  A.  M. 


tfilnrlilis  (iiitl  tt>t<il  ihhtrinc  in  some 
S.  \V.  nridge.    Analyst.  1!)15,  40, 


Cokes  :    Solitbh 

Kmilish 

14:i— 14ti. 

TiiiHTKEX  samples  of  sas-coke  contained  from 
001.'!  to  0-2()'2"„  of  soluble  chlorides  and  0039 
to  0-4!)0"u  of  total  cldoriiu-  (both  as  NaCl).  A 
sample  of  metallurgical  coke  contained  0007% 
of  soluble  <'hlorides  and  0071  of  total  clilorine, 
and  a  low-l<'mj)erature  eannel  residue,  OvJ.'i? 
and  0-91 8  "u  respectively.  The  variation.s  of  the 
chlorine  in  coke  are  thus  similar  tci  those  found  in 
coal.  The  average  amounts  in  Derbyshire  cokes 
were  higher  than  in  the  case  of  <-okes  from  Durham. 
Lam-ashire,  and  Yorkshire.  The  low  ratio  o£ 
soluble  to  total  chlorine  in  the  nietallurgieal  coke 
indicated  the  larger  amount  of  chlorine  expelled  on 
carbonising  the  coal  under  coke-oven  conditions. 
•Samiiles  of  coal  an<l  eannel  rich  in  chlorine  were 
carbonised  in  a  fireclay  irui-ibli'  at  about  400" 
to  .■)00'' C  .'xnd  also  in  a  i)Iatimun  crucible  for  1.5 
horn's  over  a  .Mcker  Ijuriier.  The  proportion  of 
totaLihlorine  expelled  at  the  higlier  temperatures 
wa.s  much  greatt'i'  than  at  lower  temperatures. 
For  example,  a  eannel  containing  0-987%  01  left 
a  lowtenqjerature  residue  with  0-918%  and  a 
hiph-temperatm-e  residue  with  0-314%  ("1.  De- 
termiuiilioit  of  xnluhh'  chhiriiles  : — From  1.5  to  30 
grms..  crushed  to  pass  a  10-mesh  sieve,  is  boiled 
with  water  for  an  hour  beneath  a  reflux  i-onden-ser, 
the  liquid  (ilter<'d.  and  the  filtrate  and  washings 
acidified  with  nitric  acid,  permanganate  added 
till  the  li(|uid  is  pink,  and  tlie  chlorine  determined 
volumetrically.  Toltil  rhlorine  : — From  2-5  to  .5 
grms.  is  igniteil  with  :'>  to  (?  grms.  of  a  mixture  of 
sodiiuii  <-arlionate  and  lime  (1:2)  until  the  carbon 
i.s  completely  oxidised,  the  mass  boiled  with  water 
containing  a  little  lead  carbonate  to  remove 
Hulphides,  and  the  chlorine  in  the  aqueous  decoction 
determined  as  above.  No  uuvterial  lo.ss  of  chlorine 
occnrs  in  burning  olT  the  carbon.— t'.  A.  M. 

Coke-ovens  ;    Appliittlion  of  hy-prodnct to  the 

linn  indiist III.  J.  I >.  Forrest.  Indiana,  IT.. S.A..  Oas 
Assoc.  .Mai-ch,  1915.  .1.  (ias  Lighting,  1915,  130, 
81—83. 
TifK  advantages  of  the  by-product  coke-ot'en  are 
that  the  cost  of  latiour  per  ton  of  co.al  carbonised  is 
lower  ;  the  (piantity,  quality,  and  value  of  the  coke 
produced  are  higher:  the  fuel  requirements  for 
carbonisation  are  more  economical,  and  the  quan- 
tity and  qiiality  of  the  gas  and  by-products  are 
better  than  those  obtained  with  gas  retort*.  On 
the  other  hand  there  i.s  the  dilliculty  of  securing  a 
market  for  the  coke  produced,  and  the  initial  outlay 
for  installing  the  plant  is  heavy.  In  addition,  great 
care  is  necessary  in  the  selection  of  the  coal. 
Failure  to  maintain  proper  heat  condition.s  in  the 
operation  of  a  by-product  eove-oveh  may  mean 
not  onlv  loss  in  giis  and  by-product*),  but  the 
t)roduction  of  a  large  amount  of  unsaleable  cokei 


The  author  is  of  opinion  that  an  ideal  arrange- 
ment is  oiu'  uiuler  which  all  the  surplus  gas  from 
the  cokc-o\  i-iis  is  sold  to  a  gas  company.  Wliero 
the  I'onsumption  of  gas  wa.s  in  excess  of  that  sup- 
plied by  the  coke-o\ens.  the  gas  company  would 
o|ierale  its  own  water-ga.s  plant  to  nuike'  up  the 
deficiency.— E.  li.  A. 

Tur  rniionil  and  reroreri/  from  rnrhurellvd  water-gas. 
S.  Caitrr.  .Manchcster.lunior  (ia-s  A.ssik-.,  April 
10,    1915.  ,T.  (ias  Lighting.   1915,  130,  89—91. 

Cbudio  carburetted  wat<'r-gas  after  ordinary  con- 
densation cont;iins  a  considerable  amount  of 
light,  persistent,  greasy  fog.  wliicli  is  eliminated 
in  the  first  purifier,  rendering  the  purifying 
material  inactive.  To  remove  tar  fog,  filtration 
under  vacuum  has  been  found  to  be  niore  .satis- 
factory than  \mder  pressure,  as  tlien  the  gas  is  not 
dried  luiduly.  Kiesh  fog  is  devi-loped,  however, 
as  soon  as  the  g.-is  passes  tlie  exhaiisfj'rs,  and 
although  <if  a.  light  c-haiacti-r,  it  is  sullicient  to 
render  the  purifying  material  inactive.  It  has 
been  dcaltr  witli"  effectively  by  means  of  the 
"  HiuTicane  "  tar  extractor  or  tar-trap  (see  Eng. 
Pat.  20,757  of  1011;  this  ,J..  1912,  913).  This 
apparatus  hasanefliciency  of  about  90",,,  whatever 
the  nature  of  the  gas  d<'alt  with.  In  a  specific  case 
SO",,  of  the  tar  fog  remaining  in  the  gas  after 
simi)le  condensation,  was  removed  by  tlie  Hlt<^rs 
on  the  exhauster  inlet,  and  90",,  of  the  remainder 
in  the  '•  Hurricane."  the  total  efticiency  of  the 
combination  Ijeiiig  9.S",,.  70 '  F.  (21"('.)  appears 
to  be  a  critical  temjieiature  in  the  process  of 
filtering  carbiu'etted  watei-g.is  .at  pressures  about 
— 5  inches  ;  at  this  temperature  difficulties  have 
been  expeiienced.  which  have  not  been  encountered 
at  lower  or  higher  t^^mjjeratures.  The  per- 
sistence of  water  in  the  recovered  tar.  forming  an 
obstinate  emulsion,  lias  been  dealt  with  successfully 
by  adding  "  primary  "  or  dry  tar,  whereliy  the 
light  tarry  constituents  of  the  emulsion  are 
dissoheil  and  the  «ater  globides  lil)erated. 
The  enudsion  is  discliargej  into  a  12-inch 
vertical  pipe,  open  at  both  ends,  standing  in  the 
settling  tank  containing  "  primary  "  or  dry  tar. 
One  end  of  tiie  tube  is  above  the  surf.ace  of  the 
water  and  the  other  within  10  ins.  of  the  bottom 
or  below  the  level  of  the  tar  suction.  The  aoiount 
of  "  jirimary  '"  tar  )iroduccd  is  generally  more  than 
sufficient  to  treat  all  the  •'  secondary  "  tar.  The 
tar    as    sold    contains    about     1 — 2%    of    water. 

— R.  R.  A. 

Benzol  and  its  rccooen/  from  coal  qas.     F.    I'nning. 

Gas     Record    (Chicago),    March     10.     1915.      .1. 

Gas  Lighting.  1915.  130,  84. 
AfTOiiDiNCi  to  various  tests  of  American  coals,  the 
average  benzol  recovery  would  anioimt  to  2  gallons 
per  net  ton.  From  1000  cb.  ft.  of  gas  produced 
from  an  average  coal,  alioutOlS  gallon  of  benzol 
can  be  recovered,  showing  a  profit  of  1-7  cents 
(0-S5d.).  the  loss  in  volume  being  inappreciable. 
If  the  benzol  wei'e  recovered  from  all  the  coal  car- 
bonised in  the  bv-product  coke-ovens  of  Hie  United 
States,  the  annual  production  would  be  29,ri00,00O 
gallons,  valued  at  St.400.000  (nearly  £920.000). 
The  following  calculation  is  given  as  an  annual 
average  based  on  2000  net  tons  of  dry  coal  per 
day. 

lUvenua 


Per  cent. 

Oallona. 

(17 

10 

H 

9 

978,000 

234,000 

117,000 

Solvent  naphth.i    .  .• 

131,000 

1,460,000 
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1,460,000  gallons  at  15  cents     $219,000 

Crude  naphthalene,  330  net  tons,  at  $5  1650 

Regenerated  acid,  40'  B.  (sp.  gr.  1-383)  3fl0  net  tons 

at  $6    2160 

Total     $222,810 

Expenditure. 

Eaw  materials,  as  wash  oil,  sulphuric  acid,  caustic  so<la  S15,0(IO 

Steam  lor  the  different  distillations    15,000 

Electric   power  for  water,   oil  pumps,  agitator,  and 

illumination     6200 

Wages  of  3  distillers  and  2  helpers 5000 

Overhead  expenses,  fire  insurance,  maintenance  and 
depreciation,  assuming  the  cost  of  the  complete 

plant  to  be  about  $300,000    30,000 

Calorific  loss  of  the  gases    13,000 

Total     $84,200 


Profit,   $138,610  (about  £28,877)  =  46%  on  the  capital. 
Cost  to  produce   1   gallon  of  benzol,  5-8  cents  (2.9d.). 

— E.  R.  .4. 

Gases  ;     Firing   of by   adiabatic   compression. 

III.  IgnHion-points  of  mi.itnres  of  electrolytic 
gas  mith  argon.  Ratio  of  the  specific  heats  for 
nitrogen  and  hydrogen.  IV.  Ignition-points 
of  mi.Ttures  of  electrolytic  gas  with  carbon  dioxide. 
Ratio  of  the  speeifie  heats  for  carbon  dioj-ide. 
J.  M.  Crofts.  Chem.  Soc.  Trans..  1915.  107, 
290—313.     (See  also  this  J..  1914,  909.) 

The  addition  of  argon  or  carbon  dioxide  to 
electrolytic  gas  produced  a  rise  in  the  ignition 
point  proportional  to  the  anioimt  of  ga.s  added,  as 
previously  observed  with  nitrogen  and  hydrogen. 
Combustion  rau.sed  no  appreciable  reduction  of 
the  carbon  dioxide  to  carbon  monoxide.  It  is  con- 
sidered that  added  nitrogen  or  excess  of  hydrogen 
behaves  hke  argon,  as  an  inert  gas,  and  similarly 
constituted  mixtures,  sucli  as  2H2-r02"H2  and 
2H2  +  Oj-:-A,  are  assumed  therefore  to  have  the 
same  ignition  temperature.  Calculations  based 
on  this  supposition  led  to  a  corrected  value  for  the 
ignition  temperature  of  electrolytic  gas  itself,  viz.. 
520°  C.  The  ignition  temperatures  of  2H2-^0, -7  xA 
were  (520  — 13x)°C.  For  temperature  intervals 
15" — t",  the  mean  values  of  molecular  heats  at 
constant  volume,  under  the  conditions  of  experi- 
ment, were  calculated  as:  nitrogen,  4-7— 00004<  ; 
hydrogen.  4-S6  4  OOOOiUf  ;  and  carbon  dioxide, 
6-6-00023/.— F.  SoDX. 

Flame  in  mixtures  of  methane  and  air  ;    Velocities 

of .     //.     A.   Parker.     Chem.   Soc.   Trans., 

1915,  107,  328 — 337.  (See  this  J.,  1914,  1000, 
and  compare  R.  V.  Wheeler,  this  J.,  1914,  1195.) 

The  ioitial  velocities  of  propagation  of  flame  in 
mixtures  of  methane  and  air  were  measured  in 
tubes  varying  in  internal  diameter  from  1  to  17-5 
cm.  The  velocities  increased  considerably  with 
the  diameter  of  the  tube,  up  to  about  15  cm.,  and 
then  approached  a  limiting  value  of  about  108  cm. 
per  sec,  which  would  be  obtained  with  a  tube  of 
somewhat  more  than  20  cm.  diam.  The  limiting 
value  is,  however,  only  about  1  %  greater  than  that 
obtained  with  a  tube  of  15  cm.  diam.,  which  may 
be  regarded  as  the  minimum  diameter  yielding  true 
values.  The  velocity  varied  with  the  nature  of 
the  igniting  spark,  and  there  was  evidence  that 
the  electric  spark  induced  a  sharper  initial  inflam- 
mation than  other  modes  of  ignition,  such  as 
adiabatic  compression. — F.  Sodn. 

Patents. 

Peat ;     Drying ,    and    converting   il   into   fuel. 

O.  A.  Ford  and  J.  C.  Long,  Everett,  Mass., 
U.S.A.     Eng.  Pat.  7593,  March  25,  1914. 

Wet  peat  is  fed  into  a  long  inclined  rotating 
jacketed  drum,  provided  with  an  internal  helix, 
and  hot  gases  from  a  boiler  plant  are  passed 
through  the  drtim  in  the  reverse  direction  ;    the 


temperature  is  controlled  by  diverting  a  portion.o£ 
the  gas  through  the  jacket,  the  regulating  dampers 
being  moved  by  a  thermostat.  The  dried  peat 
passes  into  a  grinder.  By-products  may  be 
recovered  from  the  peat  gases  and  from  the  furnace 
gases  by  pas-sing  them  through  a  water-cooled 
coudenser. — W.  F.  P. 


Fuel ;      Com.posite      briquette  ■ 


E.      Eaton, 


London.     Eng.  Pat.  11,345,  May  8,  1914. 

A  jnxTURE  of  chalk  88%  and  soUdified  tar  12%  is 
impregnated  while  in  a  mixing  machine  with 
2 — 5  %  of  petroleum  or  tar  oils  carried  by  a  current 
of  steam,  and  the  mass  is  briquetted  in  the  usual 
manner. — W.  P.  F. 


Fuel ;    Artificial  - 


■  and  method   of   making   the 


same.  E.  J.  Babcock,  Grand  Forks,  N.D. 
U.S.  Pat.  1.130,564,  March  2,  1915.  Date  of 
appl.,  March  5.   1912. 

Non-coking  low-grade  coal  or  lignite  is  carbonised, 
and  the  residue  is  ground,  mixed  with  from  4  to 
10%  (preferably  7%)  of  finely-divided  coking  coal, 
and  4  to  S^o  (6°o)  of  pitch,  heated  to  the  melting 
point  of  the  pitch  :  0-5  to  2  °o  (l'2a%)  of  glutinous 
matter  (dry  flour  from  ground  grain  or  seeds)  is 
then  added,  and  the  mass  briquetted. — W.  H.  C. 

Coke-oven.  A.  Roberts,  Evanston.  111.  U.S.  Pat. 
1,132,685,  March  23,  1915.  Date  of  appl., 
Sept.  8,   1914. 

The  heatmg  walls  are  built  of  blocks  having 
recesses  of  varying  depths  formed  in  them,  and  so 
arranged  that  zig-zag  passages  of  varying  cross 
section  are  formed  throughout  the  height  and 
length  of  the  walls.— W.  F.  F. 

Vertical    retorts ;      Regenerator    settings    for . 

S.  Glover,  St.  Helens,  and  J.  West,  Southport. 
Eng.  Pat.  7757,  March  27,  1914. 

The  combustion,  heating,  waste-gas  circulating, 
and  secondary  air-preheating  chambers  are  divided 
by  vertical  partitions  so  that  the  gases  pass  over 
the  opposite  sides  of  the  retorts  in  two  parallel 
streams,  moving  in  the  same  direction.  Supple- 
mentary combustion  chambers  are  also  provided. 

— W.  H.  C. 

Retorts  used  in  the  manufacture  of  gas  and  for  like 

purposes;  Apparatus  for  charging .     Drakes, 

Ltd.,  and  J.  W.  Drake,  Halifax.  Eng.  Pat. 
8091,  March  31,   1914. 

A  ROTARY  valve  is  mounted  on  a  horizontal  axis 
ill  a  cylindrical  casing  fixed  below  the  hopper, 
and  having  inlet  and  outlet  openings,  one  or  the 
other  of  which  is  closed  by  the  valve.  The  valve 
is  pressed  against  its  seat  by  springs  extending 
radially  from  the  rotary  shaft  and  adjustable  in 
tension  by  screws.  Openings  are  provided  in  the 
end  walls  of  the  casing  for  adjusting  the  screws. 
The  movement  of  the  valve  is  limited  by  stops. 

— W.  F.  F. 


Gas  furnaces  ;    Heating  - 


■  unth  prodttcer  gas  or 


lighting  gas.  R.  Geipert.  First  Addition,  dated 
April  11.  1914.  to  Fr.  Pat.  471,644,  March  20, 
1914  (see  this  J.,  1915,  414).  Under  Int.  Conv., 
March  10,   1914. 

When  lighting  gas  is  used  for  heating  the  furnace, 
it  is  passed  through  the  producer  and  is  partly  or 
wholly  burnt  therein  ;  or  it  may  be  burnt  before 
passing  to  the  producer.  During  observation  of 
the  furnace  temperature,  when  using  lighting  gas 
which  has  been  only  partly  burnt,  and  hence  gives 
a  luminous  flame,  the  lighting  gas  is  either  burnt 
completely  m  the  producer  during  this  period,  or 
the  supply  is  throttled. — W.  F.  P. 
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IVaU'r-yim  :    ('oiilinuouit   prodiu-tioii   of 

Kranf.  il'Kxploit.   Je   Fours  .Spt^ciaux  iV 


I 


-.    Soc. 
.  ......^.  ..  .,.x,.,,..v.   ^.^    ^  v.>...^  .Spt^c'iaux  iV  Haute 

ri'inpi-riitiin-.  and  A.  Verzior.     I<V.  Pat.  1711,149. 
Sept.  .s,   ii»i:{. 

Stkam  is  m'licratiMl  fmm  water  iiititiiini'il  in  a  pan 
whicli  i-lo.«'s  fhi'  Ixilloni  of  (In-  a.shpit.  and  which 
is  ht>ato<l  by  tlic  liot  watcr-jjivs  cnrulatinn  1  hrouRh 
a  I'olli'rtinsj;  i'liiiinl)or  to  a  spaco  l>i'k>w  the  pan. 
.\ir  fi)r  romliustion  is  siiiiplii-il  thmnfjli  a  svipcr- 
lioatiut;  tnl)<>  tra\  I'l^sini:  tin-  ^as-colli'rtiii^  (  lianilicr 
anil  tcrmiii.il  in^;  at  t  lie  side  of  t  hi-  fin'l  lii'il. 

— W.  F.^  l\ 

Illiiminatinf/  (/ases,  and  Motiil  ami  othrr  t/nses  for 

healinij  or  poivrr  piiriiosfD  ;    I'urifinilliiii  of 

[fromlnrfoy].  K.  Howl.  Kudlcv,  .and  !■".  JVrrv, 
Tipton.      Ktif;.  Pat.  .■.0.->l.  l-VI).  -JH.  I'UI. 

Thk.  gas  is  treated  in  a  tower  with  a  spr.ay  of  water 
particles  c-harRod  clei'trostatically.  The  suspi'iided 
particles  in  the  ftas  coalesce,  and  colle<'t  with  tlie 
water  in  a,  tank  at  the  liottoin  of  the  tower.  In- 
.stead  of  a  water  spray,  a  stream  of  other  electrified 
particles,  e.g..  metal  dust,  may  be  used. — W.  H.  C. 

[Coal]  gas  ;    Apparatus)  for  recoverbig  sulphur  and 

ammonia  from [bi/  ivasliiuy].      K.  F.  Llovd, 

Detroit.  .Mich.  IT.fS.  Pat.  I.132.;i94,  M.arch  ■2:!, 
1915.      Date  of  appl.,  April  '21,  1913. 

The  washing  liquor  pa-sses  through  a  wash  cooler 
to  a  .scrubber,  tt)  which  fresh  water  is  al.so  .supplied, 
the  mixed  aninioniacal  liquor  p.issing  thence  to  a 
still  supplied  with  a  current  of  steam.  The  liquor 
is  tapped  from  the  still  at  a  point  where  it  is  free 
from  sulphur,  aiul  returned  to  the  .scrubber.  The 
cooling  medium  from  tlu-  wasli  cooler  is  used  to 
reduce  the  temperature  of  the  tapped  liquor  and 
also  that  discharged  from  the  still. — W.  F.  F. 

Ftiel  for  internal  combustion  engines.  B.  Wood, 
Durban,  Natal.    Kng.  Pat.  24,262,  Dec.  18,  1914. 

A  MIXTURE  of  alcohol  (67°O.P.)  .54-3,  ether  4.50, 
ammonia  (NHi)  0-5.  and  wliiti'  ■ai'senic  0-2  parts 
by  weight.— W.  F.  F. 

Gasoline;     Manufacture    of .      H.    F.    Bacon, 

B.  T.  Brooks,  an<l  C.  W.  Clark.  A.ssignors  to 
Oulf  Refining  Co.,  Pitt.sburgh,  Pa.  U.S.  Pat. 
l,i:n,309,  .March  9,  H)l.->.  Date  of  appl.,  Mav2, 
1913. 

Petroleum  oils,  which  have  a  boiling  point  of 
250"  C.  and  upwards,  ai-e  converted  into  a  mixture 
of  hyilrocarbons.  boiling  below  200^  ('.,  by  sub- 
mitting them  to  a  combined  distilling  and  cracking 
operation  in  a  vertical  tubular  retort  at  a  tempera- 
ture of  350° — 500°  C.  and  a  pressure  of  00 — 
300  lb.  per  square  inch.  The  particles  of  tar  and 
coke  produced  sink  to  the  bottom  of  the  retort, 
and  are  removed. — \V.  FI.  C. 

Lubricant.  A.  Warrell,  A.ssignor  to  (Jontinental 
Asbestos  Corporation.  Worcester,  Ma.ss.  U.S. 
Pat.  1.1.33,204,  .March  23,  1915.  Date  of  appl., 
.lune  «,   1914. 

A  PERMANENT  puttv-llke  magma  formed  liy  the 
prolonged  agitation  of  chry.sotile  asbe.stos  or 
asbestos  tailing';  in  hot  lubricating  oil. — W.  F.  F. 

Liquid  fuel  suitable  for  combustion  and  litihling 
{internal  combustion  engines  and  motor  vehicles)  ; 

Manufacture  of from  coal  tar.     M.  Lorand. 

Ft.  I'at.  472.K(')0.  .Tune  2.   1914. 

Co.\i.  tar  is  agitateil  for  some  hours  with  .a  1  %  soda 
solution  which  is  then  decanted,  and  the  tar  is 
di.stilled.  the  light  oil  (b.  pt.  about  200°— 280°  C.) 
whicli  distils  after  the  water  and  the  first  oily 
portions  being  collected.  The  residue  may  bo  used 
in  the  manufacture  of  asphalt. — W.  F.  F." 


Agglomerated  comhuxl ihles  ;     Manufacture   of . 

L.     .Martel.    (i.ar.l.     I-Yance.        Fng.     Pat.    7004. 

Marcli  2ti,  1914.   Under  I  nt.  <  "on v..  .March  27,191::. 
See  Fr.  Pat.  4.5(!,001  of  1913  ;    this  .1..  1913,  !)3r.. 

Gas     retorts:       Vertical .     A.      (i.      fJlasgow, 

Kichmond.  Va.,  I^.'^.A.  From  .1.  If.  Taussi.'. 
Phil.ailelphia,  U.S.A.  Eng.  Pat.  .'SS29.  April  7.1914. 

See  Fr.  Pat.  471.142  of  1914  ;    this  .1..   1915.   100, 

Gas;      Means    for    withdrawiiiii from     retorts. 

D.  n.  Harmini.  Worci'ster.  .Mass..  II.  A.  Car- 
penter. .Sewicklev.  Pa.,  and  Kiter-Conlev  .Mami- 
factuiing  Co.,  Pittsburg.  Pa..  C'.S.A.  IC'ng.  Pat. 
5142.  Feb.  27.  1914. 

SEEU..S.  Pat.  1,091,111  of  1914  ;  this  .T.,  1914,  471. 

Oas  ;      Apparatus    for    producing .        W.     It. 

Degenhardt.  lvalgoorli(>.  and  W.  Jordan. 
Youanme,  W.  .Vustralia.  U.S.  Pat.  1.1.33, (MO, 
.March  23.  1915.    Date  of  appl.,  Nov.  14.  1913. 

Sek  Fr.  Pat.  404.205  of  1913  ;    this  J..  1914,  472 

Gas-producer    grates ;     Ash-dischargi7ig    device   for 

.     Q.  Moore,  Glasgow.    U.S.  Pat.  1,133,995, 

March  30,  1915.    Date  of  .appl.,  Jan.  20.  1915. 

See  Eng.  Pat.  2019  of  1914  ;   this  .!.,  1915,  414. 

Gas  proditcers.  The  Power  Gas  Corporation,  Ltd, 
Fr.  Pat.  473,331,  Mav  18,  1914.  Under  Int. 
Conv..   Feb.  20,   1914. 

See  Eng.  Pat.  4452  of  1914  ;   this  J.,  1914.  630. 


Gas  ;   Purification  of  - 


H.  F.  Smith.  Lexing- 
ton. Ohio,  U.S.A.   Eng.  Pat.  11.210,  May  0,  1914. 

See  Fr.  Pat.  472.300  of  1914  ;    this  .1.,  1915,  414. 

Hydrocarbons  :    New  product  [liquefied  gas]  with  a 

basis  of .    F.  P.  Peterson.    Fr.  Pat.  472,848, 

May  30,  1914.   Under  Int.  Conv..  .Ian.  5,  1914, 

See  U.S.  Pat.  1,094,804  of  1914  ;  this  J.,  1914,  585. 

Motor  spirit  from  peat  tar  ;    Manufacture  of . 

T.    Franke.      Fr.    Pat.    473,035.    June   4.    1914. 
Under  Int.  Conv.,  June  7  and  JiUy  4,  1913. 

See  Eng   P.ats.  13,201  and  15,4.59  of  1913  ;   this  .T., 
1914.  782. 

[Hydrocarbon]  oils  :    Decomposition  of - 


■  by  heat, 
cspecialti/  for  the  production  of  liquid  fuels. 
C.  E.  C.Luck.  Fr.  Pat.  473.334,  Mav  22.  1914. 
Under  Int.  Conv.,  .May  23.   1913. 

See  Eng.  Pat.  12.059  of  1913  ;    this  .T..  1911,  0,85. 

Preeipilalio,!   I, ml.-  [for  oil].      U.S.    Pat.    1.129,893. 
Sec  XII. 

Application  of  naphlhoiic  acids,  their  soaps,  and 
.solutions  as  insecticides,  and  process  of  makinii 
the  solutions.    Fr.  Pat.  472.501.    See  XIXb. 

Viscosimeler.     U.S.  P.at.  1.132.021.     See  XXIII. 


IlB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Nitrogen  conliiiiiiny  a  small  jiniportion  of  methane 
or    carbon    monoxide  ;      Behaviour    of    half-icuti 

lamps  filleil  nith .     L.   Hamburger.     Chem. 

Weekbl.-vd,    1915.    12,   02—73.       J.    Chem.   .Soc. 
1915.  108,  ii.,  81—82. 
TllR  presence  of  tnore  than  005",,  ClI,  or  2°,,  CO 
in   the   nitrogen    einj)loyed    rendered    tlie    filament 
brittle  and  shortened  the  life  of  the  Lamp. 

— F.  SODN. 

Chemical  reactions  at  veri/  loiv  pressures.    Langnuiir. 
Sec  VII. 
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[May  15, 1915. 


Patents. 

Heat;      Generatwo hy     mteracllon     betiteen 

mMals  ami  vielaUic  compoumh.      A     Lang  and 
J.  Scbmitt.    Fr.  Tat.  473,09.').  June  5,  1914. 
FiNET  Y-DIVIDED  metals  having  different  heats  of 
combination  are  mixed  in  equivalent  proportions    ; 
with  metallic  oxides  or  sulpliides.  and  the  mixture    , 
is   compressed   or   mixed   with   a   suitable   binder 
and  then  granulated.     A  mixture  of  aluminium,    i 
iron      zinc,     barivim     peroxide,     and     manganese 
dioxide   is  given   as  an  example      The  mixtiu-es 
may  bo  used  as  explosives. — W.  b.  b. 

Incandesceni  gas  mantles  I- More,  Ashbu.ton,  New 
Zealand.  Eng.  Pat.  |4,973  June  2i.  1911. 
Under  Int.  Conv..  March  13,  1914. 
A  MIXTURE  of  100  parts  by  weight  of  refined  white 
china  clav  and  one  of  potassium  perinanganate 
with  7.'')06  to  8000  of  water,  is  applied  to  the 
finished  unvarnished  m.-intlc^-B.  N. 

Rare  earths  for  ineandescenee  lightimi  hij  means  of 

nrK     hloienirjcs  :      Compositio)!     of .      ooc. 

L'oxvUthe.  IV.  Pat.  473,222,  Sept.  13,  1913. 
A  MIXTURE  of  thorium  oxide.  92%,  cerium  oxide. 
2%.  magnesia.  2%,  lime,  1%.  and  a  flux  of  an 
alkali  poiysilicate  (powdered  glass),  3o„.  ^^  V^^S'f 
in  a  hollow  muff  of  corundmn.  aluuduni,  or  other 
refractory  material,  provided  «ith  a  circular 
groove  oil  the  inside  to  retain  the  mixture.  The 
surface  of  the  mixture,  acted  upon  by  the  blow- 
pipe flame,  is  hardened  by  the  flux,  and  may  be 
regenerated  by  appU-ing  a  smaU  quantity  of  the 
dry  or  slightly  wett<>d  composition. — i5.  JN. 

Photometers.     Eng.  Pat.  776.     See  XXIII. 


III.— TAR  AND  TAR  PRODUCTS. 

Unsaturated    onjanie    eompounds  :     Addition    jm- 

iufts    of u-ith    nitric   ae,d   and    puru-_  ac,d 

G.     ReddeUen.     J.     piaUt.     tliem..     19b>.     91, 
213 — 244. 
Nitric   acid   yields   addition   products   ";itl>   sub- 
stances   containing    the    groups  (   :  O,    (-  :  .V    oi 
N  •  N      Nitrates  of  the  following  compounds  are 
described  :   benzaldehvde,  colourless  oil  ;    cinnam- 
ic  ■  aldehvde,     white    crystalline    mass     m.     pt. 
60°— (il  °  C.  ;         acetophenone.        colourless       oil  ; 
benzophenone,  yellowish  prisms,  m.pt.  30  —di    t .  . 
fluorenone.  orange-red  needles,  in.  pt.  I..V— 1>4    l  .  . 
benzil.  vellow  needles;    phenanthrenequmone,  red 
needles,-    m.    pt.    S0°^-83°  f.  :      camphor,    \vhite 
crvstals.  m.  pt.  10^-11°  C.  ;   V-eiizophenoneanilide 
light-vellow     crystals,      m.      pt.       '•'K  ^1*','    1 " ' 
flSorenoneanilide,    orange    crystals,  m.  pt.   l-^^  T" 
137' C.  ;  azobenzene.  orange-red  crystals.     Inea-Ui 
case  one  molecule  of  the  substance  combines  wih 
one   molecule   of    nitric   acid.     Picric   acid   yields 
similar  products  with  substances  containmg  any 
one   of   the   groups   C  :  O.    C  :  N.   N  :  N.   or  O  :  C, 
but   the   last   type    of    compound    does   not    give 
addition     products     with     nitric     acid      Picrat^s 
of     the      following     substances      are      described: 
benzaldehvde,    light -yellow   prisms,   m.   pt.   7<i  -- 
790  c   ■     cinnamic   aldehvde.   Ught-yellow  needles. 
"   nt'oO"— 67^0.  ;    acetophenone,  yellow  prisms, 
m'  nt'   53°  C:     dibenzalacetone,   orange   crystals, 
m'  T.t'll3°— 114"  C.  ;  benzophenoneanihde,  ye  low 
crVstals,  m.  pt.   18S°— 189°  C.  ;   fluorenoneanihde 
red  pris  ns.  m.  pt.  187°-188°  C.  ;  azobenzene,  red 
crystals.     The     composition     of     the    picrates    is 
sSiUar  to  that  of  the'^nitrates.     All  the  derivatives 
are  readilv  hvdrolvsed.   so  that  111  preparing  the 
nitrates  tlie  strength  of  tlie  acid  has  to  lie  care- 
fuUv  regulated.     The  derivatives  are  .also  decom- 
posed  bv    solvents   in   which    one  ,TOn>P<?n'^fi*. '^ 
easily  tttid  the  other  spantifely  soluble.     AdditioJi 


compounds  are  formed  with  increasmg  ease  and 
possess  increasing  stability  in  the  series,  0  :  C , 
N  :  N.  C  :  O,  C  :  N.  Benzaldehyde  mtrate 
separates  as  an  upper  layer  after  shaking  2  grms. 
of  the  aldehvde  at  0°  C.  with  10  c.c.  of  nitric  acid 
of  sp.  gr.  l'371  ;  the  picrate  crystalhses  when  a 
melt  of  0  grms.  of  the  aldehyde  and  4  grms. 
of  the  acid  is  allowed  to  cool.  The  constitution  of 
these  substances  and  the  related  question  of  the 
constitution  of  benzene  are  fully  discussed. — J.  R. 

'Inilit^e;  Bromination  of .    H.  Franzen  and  A. 

Henglein.    J.  prakt.  Chem.,  1915.  91,  24o— 2.i7. 
Benzylideneaniline  dibrumide  is  obtained  in  83% 
yield    by    slowly    adding    bromine    (80    grms.)    in 
chloroform   (50   c.c.)  to  an  ice-cooled  solution  ot 
benzylideneaniline      (00     grms.)     in      the      same 
solvent  (150  c.c.)   and   allowing   to   stand   for  an 
hour       Tlie    temperature    must    not    rise    above 
25"  C.     Boizi/lidene-p-trromoaniline     hydrohromiae. 
Br.t^cH4.NlI.'CHBr.0„H,„    is   prepared    by    slowly 
adding   alxsolute   alcohol    (200    c.c.)   to   the   thick 
vellow  paste  obtained  in  the  foregoing  operation. 
After  standing  for  two  hours  the  mixture  is  cooled 
in    ice  ;     the    deposited    pale    yellow    crystalline 
powder    (52    grms.)    is   collected,    washed   with   a 
little  chloroform,  and  dried.     Benzylidene-p-hromo- 
anilinc  :  a  mixture  of  benzylideneanUiue  dibromide 
(170  grms. )  and  absolute  alcohol  ( 100  c.c. )  is  shaken 
with   pyridine   (50   grms.)   and   complete   solution 
1    effected    by    heating    on    the    water-bath.      Upon 
!    pom-ing    into    an    ice-cooled    porcelain    dish    tlie 
,    mixture  solidifies  to  an  almost  colourless  mass  ;  it  is 
'    ground  up  with  a  little  absolute  alcohol,  drained 
1    with  the  aid  of  the  pump,  washed  sparingly  with 
ice-cold  alcohol,  and  dried.     Yield.  90  "o  ;  >"•  Pt;- 
!    after  recrystaUisation  from  methjl  alcohol,  t>7    t. 
p-Bromoaniline  :       benzyUdeneamhne      dibromide 
(170  grms.)  is  dissolved  in  absolute  alcohol  (200  c.i;.) 
bv    warming,     diluted     (1:1)     hydrochloric     acid 
(500  cc.)  is  added,  and  benzaldehyde  completely 
removed  bv  steaming.     The  residue  when  poured 
into  several  litres  of  dilute  ammonia  and  allowed 
to  stand  tor  24  hours  yields  a  colourless  crystalline 
mass  of  H-bromoanUine,  which  is  freed  from  oil  by 
pressure  and  crystallised  from  alcohol  or  petroleum 
ether.     Yield.  65%:    i"- Pt- 63"  C.     Ben|^?idmf-p- 
hromoaiiiliiie  dibromide,  Br.t  „Hj.NBr.LMhSr.(.  „ll5  : 
a  solution   of   bromine   (32   grms.)   in   chlorotorm 
C'O  c.c.)  is  added  slowly  to  an  ice-cooled  soliition 
of  benzvlidene-p-bromoaniline  (52  grms.)  in  chloro- 
form (120  c.c).  the  temperature  being  kept  below 
25°  r       \fter  two  hoiu-s  the  thick  paste  is  drained 
uilh  the  aid  of  the  pump,  washed  with  eWoro- 
torm,   and   dried.       Yield,   M%  ;    m.  pt.,    182    t. 
Benzylidene  -  2.4  -  dihromoamline  hydrohronnde 

Br.,  :'C„H3.NII.CnBr.(\H5  :  absolute  alcohol  (100 
c.c.)  is  added  to  l)enzyhdene-j)-)iromoandine  di- 
bromide (70  grms.)  aiid  solution  completed  by 
warming  on  the  waterljath.  The  yellow  crystalline 
powder,  w  hich  separates  on  cooling,  is  collected  and 
washed  with  a  little  ice-cold  absolute  alcohol. 
A  second  fraction  is  obtained  by  adding  dry  ether 
(250  c.c.)  to  the  mother-liquor.  Yield.  30  gi-ms. 
•H-THbromoamlinc  :  l)enzylideneaniline  (181  grms.) 
is  brominated  as  above  and  pyridine  (SO  grms.) 
added  slowlv  to  the  chloroform  suspension  ot  the 
product.  Bromine  (100  grms.)  in  chloroform 
(100  c.c.)  is  added  slowlv  to  the  ice-cooled  mixture  ; 
absolute  alcohol  (400  c.c.)  is  stirred  into  the  result- 
ing paste  ;  the  mixture  is  poured  into  lo  mres  ot 
sulphuric  acid  (1:10),  and  the  whole  is  distilled 
with  steam  till  benzaldehyde  is  completely  expelletl 
and  colourless  crystals  appear  in  the  condensing 
tulie.  The  hot  acid  is  decanted  from  the  residual 
solid  cake  which  forms  after  partial  cooling, 
and  the  powdered  solid  is  then  boiled  with  duute 
sulphuric  acid  (15  litres).  The  extract  deposits 
colourless  leaflets  of  2.4-dibromoanihne  sulphate 
upon  cooling  i   the  base  is  liberated  with  ammonia 
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mill  orystallispd  from  alcohol.  Yield,  48%  ; 
m.  pt..  S0(".  Tho  portion  uiuiissolved  by  thp 
sulphiirii-  acid  consists  of  '2.lM-lrihi(iiitoiitiilii>f  and 
is  purified  f>v  rrvstallisalion  Ironi  alcoliol.  Benzyl- 
idene-iA-dibromuaniline,  Br.  :  (",H,.N  :  fll.C.Hs  : 
2.4-dil)roinoaniline  (!)0  prins. )  is  huated  with 
absolute  alcoliol  (100  cc.)  and  ben/.ulili'hydc  (40 
gnus.)  for  an  hour  upon  the  wafeilinth,  after 
whirh  the  alcohol  is  ilistilled.  The  residual 
oil  crystallises  upon  inoculation.  The  sub- 
stance crystallises  from  alcohol,  with  which 
it  readily  forms  supersaturated  solutions,  in 
pale  yellow  needles  nieltinp  at  07 '  ('.  Yield, 
83  %.  D»'iizijUdc>ie-2.l-(libronio<i>iiU)if  dibromule. 
Br,  :CoII.,.Xnr.CnBr.(",Hs:  the  preceding  sub- 
.stance  (t!0  grms.)  when  dissolved  in  ice-cooled 
chloroform  (100  c.c.)  and  treated  with  bromine 
(28  jrrnis.)  in  chloroform  (20  c.c.)  yields  orange- 
yellow  needles  melting  at  ll.j^ — T^O"  t".  Yield, 
il8°u.  2.4A\-Tribromoa)iilitir  :  the  preceding  sub- 
st-ance  (27  grms.)  upon  warming  on  the  waterbath 
with  absolute  alcohol  (20  <•.<•.)  yields  a  crystalline 
ma.<<.s  of  2.4.0-tribromoaniline  hydrol>romide.  which 
when  crystallised  from  alcohol  gives  2.4.0-tribromo- 
aniline,  melting  at  120  ('.  ;  if  pyridine.  (tJ  grms.) 
is  added  to  the  original  mixture  the  pure  free 
base  crystallises  out  ilirectly. — .J.  R. 


Orlhoformir  ester  ;     Use  of  - 


as   an   alhylathiy 


agent.    R.  von  Walther.    J.  prakt.  ('hem.,  191.5, 
91,  2.58—2(50. 

OuTlloFou.Mic  ester  is  hydrolysed  by  aqueous 
picric  acid,  but  when  a  mixture  of  equal  weights  of 
the  two  substances  is  heated  slowly  to  170"  C.  in  an 
oil-bath,  2.4.6-trinitrophenetol  is  produced  in  good 
yield,  thus  : 

HC(OC,H,)3-|-Cjr.(NO,),OH  = 

(•,H,(NO  j)30.C  JI; +C\ir3()H +H.COOC,Hi. 
A  similar  reaction  occui-s  to  a  lesser  extent  when 
2.4-ilinitroplienol  is  heated   over  a  naked   flame 
with  an  ecpial  weight  of  orthoformic  ester. — J.  R. 

Homopiperonyl  and  lunnoveralr^l  alcohols  ;  Reaction 

of .     G.  M.  Robinson.     Chem.  Soe.  Trans., 

191.5,  107,  207—276. 

Uo.MOPiPEUO.NYL  alcohol  and  homoveratryl  alcohol 
undergo  condeiLsation  to  anthracene  derivatives 
under  the  influence  of  mineral  a*;ids.  The  con- 
densed homoveratryl  ah'ohol  is  2.3.0.7-tctrameth- 
oxy-!(.10-dihydroantluacene,  ni.  pt.  227  C.  On 
nitration  this  yields  (i.ti'-dinitro-:i.4.:V.4'-tetra- 
methoxydipbenylmetliani'.  m.  pt.  138''  C.  the  con- 
stitution of  which  was  proved  by  its  synthe.sis 
from  tetramethoxybcnzophenone.  The  reactivity 
of  homopiperonyl  alcohol  suggests  that  the  poly- 
merisation of  tso-safrolc  is  due  to  a  similar  under- 
lying   condensation.     The    formula  : — 

CI  I ,(),:(  '.H.<cH(C^h;;)><^'.H=  :  0,CH., 

derived  in  this  way  for  di-isosafrole  explains  its 
eis-truns  isomerism. — («.  F.  .M. 


Coumarin    derivalivvx  ;     Fomialioii    of 


and 


preparulioii  of  stable  vou-nntrinic  acids.  L.  A. 
Jordan  and  J.  1''.  Tliorpe.  Chem.  Soc.  Trans., 
1915.    107,  387—100. 

Cold  alcoholic  sodiiun  ethoxide  convert*  ethyl 
isodehydracetat<>  into  a  mixture  of  the  labile 
modification  of  ethyl  /i-methylglutaconate  (t!hem. 
Soc.  Trans.,  15)12,  101,  1.557)  and  a  neutral  sub- 
stance, ni.  pt.  135'  (".,  which  is  now  shown  to  be 
ethyl  3-acetyl-4.5.7-trimethylcoiunarin-(i-8-dicarb- 
oxylate.  This  substance  dissolves  in  alkali 
hydroxides,  and  on  acidifying,  the  corresponding 
coumarinic  aciil  is  precipitated.  Other  coumarin 
derivatives  were  prepared  by  hydrolysing  in  stages 
the  acetyl  and  the  two  carbo-etboxy  groups,  com- 
plete hydrolysis  yielding  4.5.7-trimethylcoumarin. 
The  3-acetyl  group  and  the  6-carbo-ethoxy  group 


are  very  stable  to  alkalis  hut  can  be  hydrolysed 

by  sulphuric  acid,  the  corresponding  coumarinic 
.icids  being  formed.  These  are  relatively  stable, 
the  most  stable  being  fliat  containing  a  carboxv 
group  in  position  .S.  I'hosphorus  pentachlorid'e 
and  phosphoryl  chloride  produce  an  intense  p\iri)le 
coloration  destroyed  by  alcohol,  with  all  coumaiins 
substituteil  in  position"  1.  The  substani-es  to  wbicli 
the  colour  is  due  can  be  isolate<I  as  dark  blue  ])ow- 
ders  with  a  coppery  reflex.  They  contain  plios- 
phorus  and  are  rapidly  acted  on  by  I'noist  air.  \\  ater 
converts  them  info  the  coumarin  or  coumarinic 
acid.  All  the  coumarins  described,  aborb  ed 
bromine  to  give  a  3-bromocouinarin.  Some  nitro- 
couniarins  were  also  prepared  :  the  (i-position  is 
readily  substituted  by  the  nitro  group,  whilst  the 
3-position  is  oidy  .substituted  with  dilficulty. 
All  the  1-substituled  coumarins  dissolve  in  alkali, 
yielding  coloiu'less  .solutions  of  the  salt  of  the 
corresi)onding  coumarinic  acid.  It  is  suggested  that 
the  yellow  salts  of  counuiriuic  acids  are  o-quinone 
derivatives,  whilst  the  colourless  salts  of  4-substi- 
tuted  coumarinic  acids  have  llie  normal  coiun;uinic 
acid  structure. — T.  C. 

Tar  removal  and  recovery  from  c*irburelled  icaler-ya.i 
[and  toluene  recovery  from  ;/«*■].  Carter.    See  ll.\. 

Jien-(it    and    Us   recovery   from    enal   (/as.     Puning. 
See  11a. 

PATENT.?. 

Benzol  from  heavy  oils  ;    Apparatus  for  the  direct 

extraction  of [in  one  distiltatio)i].      E.  Barbet 

et  Fils  et  Cie.  Pr.  Pat.  473,082,  Sept.  5,  lid 3. 
Heavy  oils,  containing  2  %  of  benzol,  are  separated 
into  various  fractions  in  two  successive  operations 
carried  out  in  a  column  distilling  apparatus. 
The  oil  is  lirst  distilled  by  heating  coils 
supplied  with  high-pressure  steam,  antl  tlie 
naphthalene  then  .separated  by  the  injection  of  low- 
pressure  superheated  steam. — F.  W.  A. 

Benzol,  especially  heavy  ^('«roi ;  Process  for  de- 
odorising   and  renderini/  it  non-ej-plosive  and 

non-inftamviablc.     I.      1.       IJpszvc.      Fr.      Pat. 
473.309.  Sept.  15,   1913. 

Benzol  is  deodorised  by  treatment  with  an 
oxidising  agent,  such  as  pota.ssium  or  calcium  per- 
manganat<?  in  neutral  or  sulphuric  acid  solution, 
and  subse(|uently  washing  with  wafer  .and  caustii- 
soda.  It  Is  reiulered  non-explosive  and  iion- 
iiiflammalile  by  mixing  it  with  10  to  25"^  of 
triclxloro-ethvlene  or  with  other  i-hloro-hvdro- 
carbous— F."W.  A. 

Diarylated     chloro-Jire'ides ;       Production     of . 

Badische    Anilin    und    .Soda    Pabrik.     Fr.    Pat. 

472.911.  May  13,  1914.      Under  Int.  Conv.,  Aug. 

4.  1913. 
Sek  Eng.  Pat.  20.107  of  1913  ;   this  J., 1914,  825. 

[Extraction]  apparatus  for  the  separation  of  7ni.rtures 
of  liquids  into  two  components.  Fr.  Pat.  ■172,5(!0. 
Hec  I. 

Manufacture  of  a  liquid  fuel  suit<d>tc  for  comhu.^lion 
and  li'/htinfi  {internal  cmnbuslion  engines  and 
motor  vehicles)  from  coal  tar.  Fr.  I'mI.  ■(72.Sti(l. 
Sec   1 1  A. 


IV.-COLOURING  MATTERS  AND  DYES. 


Indiijo  ;    Saiural  v.  synthetic 


J.  P.  Srivas- 


tava  and  W.  Cole.  J.  Soc.  Dyers  and  Col.,  1915 

31,  100—102. 
BergthEII.  and   Briggs   {.see   this  J.,    1907,   314  ; 
J.    Soc.    Dyers  and   Col.,    1907,    140)  stated   thnt. 
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cl.  IV.— colouring  matters  and  dyes. 


[May  IB,  1916. 


natural  indigo  dyes  a  deeper  and  fuller  shade  than 
synthetic  indigo.  The  Badische  Company  ex- 
plained this  result  by  stating  that  the  brand  of  the 
syntiietic  product  used  was  unsuitable  for  dyeing 
wool  in  a  hydrosulphite  vat.  Pastes  of  a  fine 
Bengal  indigo  and  a  synthetic  indigo  were  aualy-sed 
by  the  authors,  by  Bergtheil,  and  by  the  Badische 
Company,  and  for  each  paste  a  number  of  indigotin 
units  was  agreed  upon  to  represent  the  relative 
strengths.  On  dyeing  wool  to  a  standard  sliade  in 
vats  prepared  from  the  two  pastes,  the  amounts  of 
wool  dyed  by  the  same  mmiber  of  indigotin  units 
were  practically  identical.  Samples  of  cloth 
obtained  from  the  dyed  materials  could  not  be 
distinguished  by  two  independent  judges.  Natural 
indigo  dyed  a  "slightly  darker  shade,  wherea-s  the 
dyeings  obtained  from  synthetic  indigo  were  of  a 
more  ■'bloomy"  shade;  both  these  advantages 
were  destroyed  on  scouring  and  milling.  The 
amount  of  reducing  agent  required  was  appreciably 
less  in  the  case  of  the  synthetic  product,  the  uni- 
formity of  which  is  also  an  advantage. — F.  W.  A. 


Indhjo  :  Exportation  of  natxtral  - 


Board  of  Trade 


Announcement,  April  1^0,  1915. 
The  reservation  of  the  stock  of  natural  indigo 
primarilv  for  dve  users  in  the  TTnited  Kingdom 
(see  this'  J.,  ISI.t.  348),  will  be  maintained  only 
until  Saturday.  May  8th.  1915.  After  that  date 
the  Government  Brokers,  Messrs.  Lewis  and  Peat. 
6,  Mincing  Lane,  London,  E.C..  will  accordingly  be 
prepared  to  entertain  applications  from  buyers 
desirous  of  exporting  natural  indigo  from  this 
country. 

Benzopuranol  derivatives.  J.  N.  Collie  and  G.  N. 
White.  Chem.  Soc.  Trans.,  1915,  107,  309—376. 
Under  the  influence  of  concentrated  mineral  acids 
orcinol  condenses  with  acetylacetone  to  give  a 
mixture  of  the  salts  of  two  benzopyranols,  which 
can  be  separated  by  fractional  crystallisation  from 
aqueous  hydrochloric  or  hydrobromic  acids. 
The  7-hydroxy-2.5-dimethyl-4-methylene-7-benzo- 
pyranol. 


HOi 


iC.OH, 
!CH 


CH3  C:CHj 

is  an  orange  siibstance,  giving  a  lemon  yellow 
hydrochloride,  a  platinum  double  chloride,  and 
a  greenish  yellow  hydrobromide  ;  it  dissolves 
in  "sodium  hydroxide  to  give  a  feebly  yellow 
solution.  5-Hydroxy-2.7-dimethyl-4-methylene-y- 
benzopvranol,  "  is  a  violet  substance,  giving  an 
orange"  hydrochloride;  it  dissolves  in  sodium 
hydroxide  to  an  almost  colourless  solution. 
Both  substances  can  be  acetylated,  but  do 
not  yield  condensation  products  with  hydroxyl- 
amine.  semicarbazide,  etc.,  nor  are  they  readily 
reduced.  These  facts  are  in  agreement  with  the 
above  constitution  rather  than  the  alternative 
quinonoid  form.  Prolonged  boiling  with  concen- 
trated hydrochloric  acid  and  tin  converts  them 
into  dihvdro-compounds.  Both  these  and  the 
acetyl-coinpounds  are  colourless,  and  are  remark- 
able in  not  forming  salts  with  acids.  It  is  sug- 
gested that  the  bases  and  their  salts  are  quinonoid  : 
the  acetyl  derivative,  on  the  other  hand,  is  bcn- 
zenoid  and  therefore  colourless.  These  benzo- 
pyranols are  related  to  the  natural  dyes,  apigenin 
and  luteolin,  and  also  to  the  anthocyaniri  colo\irs 
foinul   in  flowers. — G.  F.  !M. 

Patents. 
Chrome-mordant    di/estuffs  ;     Manufacture   oj  — — . 

Farbw.    vorm.    ileister,    Lucius,    und    Briining. 

Fr.   Pat.,   472,737,   M.av  27.    1914.     Under   Int. 

Conv.,  Nov.  5,  1913.  and  May  0,  1914. 
Ykli.ow  chrome  mortlant  dvestuffs  .are  obtained 


by  combining  diazotised  anthranilic  acid,  or  a 
substitution  product,  with  pyrazolonesulphonic 
acids  or  theii'  derivatives.  The  dyestuffs  may  be 
dyed  direct  in  presence  of  bichromate,  or  the  wool 
treated  with  bichromate  Ijefore  dyeing  ;  in  the 
latter  case  it  is  nece.ssary  to  chrome  the  dyeings 
subsequently  with  bichromate  to  render  them  fast 
to  milling.  When  dyed  on  wool  in  the  usual  way 
and  after-treated  with  bicliromate.  the  shades 
produced  are  fast  to  alkalis  and  to  milling,  and 
remarkablv  fast  to  carbonising,  stoving.  and  to 
light.— F.  W.  A. 

.420  dyestuffs ;     Manufacture     of     itwoluble , 

Chem.      Pabr.     Griesheim-Elektron.     Pr.     Pat. 
472.889,  .Tune  2.   1914.  Under    Int.     Conv., 

Dec.  4,   1913. 

Azo  dyestutt's,  which  are  insoluble  in  water  and 
possess  remarkable  properties  of  fastness,  are 
obtained  by  combining  diazo-  or  tetrazo-com- 
pounds  of  the  aromatic  series,  which  do  not  contain 
a  sulphonic  or  carboxylic  group,  with  2-acylamino- 
3-naphthoLs.  The  dyestuffs  obtained  are  faster 
to  chlorine  than  tho.se  from  l-acylamino-4-naph- 
thols  (Witt,  this  J.,  1896.  134).  They  may  be 
used  in  the  manufacture  of  lakes,  or  produced  or 
the  fibre  as  usual  for  ice  colours. — F.  W.  A. 

Aso  dyestuffs  and  products  xised  in  produHng  them. 
Badische  Aiulin  imd  .Soda  Fabrik.  Fr.  Pat. 
472,893.  June  2,  191  I.  Under  Int.  Conv..  Feb.  6 
and  AprU  3.  1914. 

D1AZ0-,  diazotised  azo-,  or  tetrazo-compounds 
which  do  not  contain  a  sulphonic  group  .are  com- 
bined with  derivatives  of  1.7-aminonaphthol  of  the 
general  formula  (7)HO.CioH5.NHE{l).  in  which 
R  is  derived  from  an  aromatic  acid  or  from  an 
arj'lsulphonic  acid.  The  dyestuffs  obtained  are 
insoluble  in  water,  and  are  best  produced  on  the 
fibre.  The  dyeings  are  characterised  by  bright- 
ness in  shade  and  fastness  to  washing,  to  chlorine, 
and  to  light.  In  presence  of  a  suitable  substratum, 
pigments  are  obtained.  The  derivatives  of  1.7- 
aminonaphthol  required  are  obtained  by  the 
method  of  Sachs  (this  J.,  1906,  1036),  or  by  treating 
1.7-aminonaphthol  in  solution  or  suspension  in  an 
indifferent  medium  with  the  equivalent  amount 
of  the  acid  chloride,  in  presence  or  in  absence  of 
neutralising  agents.  Benzoyl-,  o-chlorobenzoyl-, 
p-chlorobenzoyl-.  2.4-dichlorobenzoyl-,  2.6-di- 
chlorobenzoyl-,         wj-nitrobenzoyl-,  p-toluene- 

sulphonyl-,  and  jj-chlorobenzenesulphonyl-1.7- 
aminonaphthol  are  especially  claimed. — F.  W.  A. 

Snlpfiur  colours.  ,T.  FIa<'hslaender,  K.  P.  Gralert, 
and  M.  Buff,  Elberfeld,  Germany,  A.ssignors  to 
Svnthetic  Patents  Co.,  New  York.  U:s.  Pat. 
1,"132,922.  March  23, 191.5.  Dateof  appl.,  Sept.  16. 
1913. 

See  Ft.  Pat.  449,983  of  1912  ;  this  J.,  1913,  480. 


-.  R.  Hutzler, 


Indigoid  dyes  ;   Treating  insoluble  ■ 

Assignor  to  Badische  AnUin  und  Soda  Fabrik, 
Ludwigsh.afen.  Gcrmanv.  U.S.  Pat.  1.133,031, 
]March  23,  1915.    Date  of  appl.,  Sept.  26,  1913. 

See  Ger.  Pat.  265,536  of  1912  ;  this  J.,  1913,  1101. 

Colouring    matters    of    the    nnthraquinone    series  ; 

Prodxwtiftn     of   .       H.     \\'olff,     Mannheim, 

Assignor  to  Badische  Anilin  und  Soda  Fabrik. 
Lud«igshafen,  Germanv.  U.S.  Pat.  1,133.081, 
March  23,  1915.    Date  of  appl..  Sept.  26,  1913. 

See  Fr.  Pat.  459.105  of  1913  ;   this  J.,  1913,  1101. 

Vat  dyestuffs  ;    Production  of  red .     Badische 

Anilin  und  Soda  Falirik.  Seventh  Addition,  dated 
Mav  4,  1914,  to  Fr.  Pat.  365,920,  Mav  4,  1906. 
Under  Int.  Conv.,  July  31,  1913. 

See  Eng.  Pat.  21,133  of  1913  ;   this  J..  1914,  855. 
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v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

CotUiii  ;    Mirrvsaiiiiial  studicx  on .     A.  ilci'zoi'- 

(nieiii.-/A-it.,   lUU,  38,   10S!»— KHU,    lOit?— 1100. 

In  the  t null',  thi-  alinurinalUiiii- walled  librcs  known 
as  "  dead  "  and  '"  unripe  "  are  not  parUeiilarly 
difVerontiaU'd  ;  in  woven  goods  tbey  roll  up  into 
small  knots  which  appear  as  light-colourod  spots 
in  lived  fal>ries.  These  two  tjpes  ar<'.  however, 
not  identical  either  in  eharaeter  or  origin.  Dead 
Hbres  an-  most  freiiuent  in  degenerated  plants 
and  those  which  have  run  wild,  but  are  also  met 
with  to  some  extent  in  good  sorts.  They  appear 
under  the  luieroseope  as  broad  tubuhir  ribbons, 
without  cell-contents,  the  upper  and  lower  walls 
being  in  close  contA<-t  except  w'here  longitudinal 
folds  are  caused  by  a  slight  sliding  movement 
The  thickness  of  thi'  walls  is  only  0-.'>— ()l>  ft  and 
the  l>readth  of  the  llatt/ened  ribbon  exceeds  that 
of  the  normal  fibre  by  'SI — (iii°„.  The  walls  of 
many  of  the  libres  show  striations  at  an  angle  of 
•lii^  to  the  axis.  The  cuticular  layer  is  very  slightly 
developed  and  does  not  produi-e  the  iLsual  globular 
swellings  under  the  action  of  cuprammoniiuu. 
Comparative  dyeings  with  Methylene  Blue  showed 
no  appreciable  diflcreiice  in  intensity  between  the 
dead  and  the  normal  filires  ;  thi-  apparent  nwistance 
of  the  former  Is  therefore  prol)ably  an  optical 
elTect  due  to  the  (.'xtreme  thinness  of  the  libre-wall. 
The  dea<l  lil>res  are  doul)ly  refractive,  showing 
colours  uniler  the  polarising  microscope  ;  the 
iiLsertioii  of  a  mica  plate  of  IS  \  affords  a  ready 
means  for  thi-ir  ditTcrentiation  among  the  norma! 
libres.  The  latter  remain  bright  in  all  positions, 
while  the  broad,  flat,  deatl  libres  show  black  and 
white  portions  according  to  their  relative  po.sition 
in  the  Held.  In  the  c.ise  of  unripe  fibres  the  tliick- 
ue.ss  of  wall  is  at  least  l;i;  the  cuticle  is  only 
weakly  developed,  and  the  action  of  cupramiuonium 
is  siniilar  to  that  with  the  dead  libres.  The 
interior  of  the  (ibre  is,  liowever.  very  rich  in 
protoplasmii-  residues  ;  no  dilTerentiaf ion  of  the 
cellulo.se  walls  can  be  detected,  and  striations  arc 
abs<?nt.  The  protein  contents  cause  the  fibre 
to  absorb  substantive  dyestulTs  more  intensely 
than  th<'  normal  fibre,  but  the  cellulose  ab.sorbs  but 
little.  Hasic  dyestulTs  on  mordants,  however, 
give  only  pali-  shades  owing  to  the  thinness  of 
the  walls.  The  fibre  is  of  about  normal  breadth, 
b>it  it  Is  not  twistetl.  Under  the  polaiising  micro- 
.scope  with  mica  plate,  the  contrasts  of  light  and 
dark  pf)rtions  are  less  marked  than  in  the  case  of 
the  dea<l  fibres. 

■■  Beard  "  fibres,  short,  coai-se.  very  stilT  and 
distinctly  coloured  libri's,  occur  at  the  pointed 
end  of  the  cotton  seed  aiul  are  collected  alon^  with 
the  down  in  the  treatment  of  the  hull-residues. 
Their  dimensiotis  vary  witliin  widi'  limit-s  ;  average 
values  rt-cortled  ari'  :  breatlth,  t.jl/i  ;  lenglli, 
2-4  mm.  The  author  r(!cognis<'s  three  types. 
Type  1,  tlw  most  common,  is  very  irregidar  in 
breadth  and  siruilurc;  the  walls  nvr  f.iirly  thi<k 
but  less  so  than  those  of  the  textile  fibre.  The 
interior  and  even  the  walls  are  highly  ch.argedwith 
i'oloured  protein  matt<'i's,  beard  fibres  from 
Kgvptian  seeils  showing  ISli — 2l()"„  X.  against 
0  J!) — 0-.-)J"„  for  the  ti-xlile  libres;  the  lumen  is 
often  filled  with  iirotopl.ism.  The  cuticle  is  not 
.strongly  di'vclopcd  but  the  lilircs  are  charged  with 
an  excess  of  fatt\  matters  in  ;i  similar  degree  to 
the  pi-otcin.  They  swell  rather  slowly  in  cupram- 
monimn  and  the  cell  wall  is  thereby  stratified 
into  a  large  numbi'C  of  well  dilTerent  iated  layers, 
while  the  protopla-sm  remains  insoluble.  Type  2 
is  exceptional,  very  r.irely  met  with  ;  the  fibres 
are  flat,  ribbon-like,  very  broad,  often  folded  or 
twisted.  They  are  gradually  dissolved  by  cupram- 
iuonium, without  stratification.  The  proto- 
plasmic  contents  arc  deep   brown  iu  colour  and 


present  in  very  large  quantities  (e.f/.,  2:M%  of 
prot^'in).  especially  near  the  base.  Type  :i  occurs 
particularly  in  wild  or  degenerated  plants  ;  the 
libres  are  similar  in  lireadth  to  the  textile  fibies, 
with  spiral  structural  markings  at  an  angle  of 
.■JO" — ti:i  .  Tlu-y  are  poor  in  protein,  oidy  slightly 
coIouhmI,  with  cuticle  only  slightly  developed  ; 
tbc>  dissolve  in  cu)>r.'unm<>riiuMi  without  special 
characteristi<s.      The  interior  of  IIk;  librcs  is  often 

Cenetrated  by  fungus  mycelium,  which  is  stained 
y  .aniline  blue-glycerin. 
Tenthiij  Ihc  nurcrrislnti  ctii>aiilij  of  i-olloii  ijiirns. 
Lac^k  of  lustre  on  mercerisat ion  may  generally 
be  traced  to  the  presence  of  incompletely  ripened 
or  otherwise  alniornial  fibres.  In  order  to  test  the 
mercerising  <apacity,  .sections  of  the  raw  yarn 
about  ()•.")  mm.  long  (f.f/.,  10  separate  .sections) 
are  mounted  in  a  mixture  of  ijotassium  hydroxide 
and  glycerin  on  slides  ruled  with  tine  lines  to 
facilitate  counting.  In  each  mount  100  fragments 
are  countt^d  without  selection,  thosi^  wliicli  fail 
to  show  .a  perfe<-tly  cylindrical  form  being  reckoned 
as  non-mercerised.  The  proportion  of  cylindrical 
fragments  is  in  direct  relation  to  the  lustre  obtain- 
able, e.tj..  verv  high  lustre,  03 — 98  <^;,  ;  satisfactory, 
83— ST^o  ;    inferior.  (iS— 7.')",,.-- J.  F.  B. 

Parchment    paper:      'I'esls   for    distinguinhhiy 

from  pcripimi/ii  paper.  (j.  Annoni  and  G. 
Uodano.  Ann.  Lab.  Chim.  delle  Gabelle,  lOIi,  7, 
19.  L'Ind.  t'him.,  1915,  2,  129. 
Parchment  paper,  prepared  by  the  action  of 
sulphuric  acid  on  rag  paper,  is  resistant  to  boiling 
water  and  to  a  lioiling  2"^  solution  of  potassium 
carbonate,  whereas  the  imitation  pergamyn  papers, 
prepared  by  mechanical  treatijiient  of  wood  pidp, 
are  much  less  resistant  to  water  and  are  immed- 
iately disintegrated  by  a  boiling  2"^  solution  of 
potassium  carbonate.  On  treatment  with  a  drop 
of  zinc  chloride-iodine  solution,  a  violet  stain  is 
prodnci'd  on  lioth  kinds  of  paper,  though  more 
slowly  on  the  pergamyn,  but  on  suliscquent 
treatment  «ith  water,  the  violet  changes  to  an 
int<?nse  blue — clue  to  liydroccUvilose — in  the  case 
of  parchment  paper,  whilst  oidy  a  faint  violet 
coloration  is  left  on  pergamyn  paper.  I'crganiyn 
papers  invariably  contain  resin,  whilst  this  is 
absent  from  parchment  papers  ;  hence  the  pro- 
duction of  a  retldish  violet  coloration  on  applying 
Morawski's  reaction — treatment  with  acetu-  an- 
hydride and  sulphuric  acid  in  succession — is  a  i>root 
that  tlic  sample  is  a  ))cigainyn  paper. — A.  S. 

Stdphite-eellnhne      matiiifaeturc  ;       Lftilisulion      of 

voldtilr  irasle  firoilia-ls  of .      II.   Bergstrom. 

Papierfabr..  101  (.  12,  1010—1012.  /.  angew. 
('hem.,  101.->.  28,  l!cf.,  17. 
Il-  the  \apours  "  blown  off  "  from  sulphite  jmlp 
boilers  be  condensed,  sulphurous  acid,  mclliyl 
alcohol,  cyniene.  and  small  (piantitics  of  furfural 
and  of  a  solid  ti  ipcne  alrohol  can  be  rec(ncicil 
from  t  he  condensed  licpiid.  which  contains  100  gnus, 
of  sulplmrous  acid  and  ,")— o-.j  grms.  of  methyl 
alcoliiil  pel' litre,  and  1 — l.")  kilos,  of  oil,  furfural, 
et(s,  per  ton  of  cellulose.  Moreover  the  iiualily 
of  till'  cellulose  would  be  improved  by  ri'moving 
these  products  from  flic  condensed  lii|ui(I  before 
using  if  ag.iiii  in  Ihc  boiling  process.  Considerable 
(piantitics  of  methyl  alcohol,  and  possitdy  also 
sonic  acetic  acid,  could  be  recovered  by  evaporat- 
ing the  spi-nt  Ivcs  fi'om  the  boilers.      (Sec  also  this 

J.,  1912,  :;si.  71 1  ;   \»VJ.  :{.-.s.)-A.  s. 

Cellulose     miniiifaelure  ;       Terpeiie     .siihsliiiiees     as 

bil-prodiirls  of .     A.   Ilellstrom.     I'jipierfabr., 

191  1,    12,    102.5.      Z.   angew.    Chem.,    lOl.j,    28, 
Ref.,  47.      (See  also  this  .T.,  1914,  745.) 

Till-;  turpentine  oil  and  methyl  alcohol  can  be 
freed  from  methyl  sulphide  by  fractionation  in  a 
eolumu   still.     Oils   which   have   been   freed    from 
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resinificfl  con.stitiipnts  by  distillation  can  be 
easily  refined  by  treatment  with  sulphuric  acid. 
The  liquid  resin  obtained  as  a  by-product  in  the 
manjifacture  of  soda-cellulose  is  used  lor  sizing 
paper  and  for  the  manufacture  of  rosin  oil  and 
lubricating  greases.  The  oil  may  be  hardened  by 
hydrogenation,  and  the  pitch  olitained  from  it 
may  be  used  for  insvilating  electric  cal)les. — A.  S. 

Patents. 

Fabrics;    Machines  for  drying .     W.  .Mvcock, 

Saltord.     Eng.  Pat.  7054,  March  20,   1914. 

In  machines  consisting  of  stacks  of  steam-heated 
drying  cylinders,  the  framework  is  constructed 
entirely  or  almost  entirely  of  the  "  doll -heads  " 
in  which  the  trunnions  of  the  cylinders  are 
mounted.  The  doll-heads  are  bolted  together 
by  means  of  flanges,  forming  a  columnar  frame, 
each  colunm  being  attached  to  the  steam-main  at 
the  bottom  and  supported  at  the  top  by  screwed 
rod.s  depending  from  a  fixed  girder. — J.  F.  B. 

Cellulofsp  :     Process  for   obtaining   lustrous   threads 

of  a  basis  of .     P.  Joliot.     First  Addition. 

dated  Aug.  4.  1918,  to  Fr.  Pat.  468.380,  AprU  22. 
1913  (this  J.,  1914,  958). 

It  is  sufficient  to  apply  tension  to  the  threads 
either  before  or  during  the  reconversion  to  cellu- 
lose, i.e.,  after  the  treatment  with  alkali  and 
carbon  liisulphide  described  in  the  principal 
patent.  Tlie  process  may  lie  applied  to  cellulose 
fabrics,  and  the  elasticity  of  the  final  product  may 
he  varied  by  .altering  the  degree  of  tension  applied 
before  the  reconversion  to  cellulose. — F.  Sp. 

Cellulose  esters  ;    Manufacture  of - 


.  Soc.  Chiin. 
des  TJsines  du  Khone^  Fr.  Pat.  473.399,  June  12, 
1914.  Under  Int.  Oonv..  .Tune  25,  1913. 
The  esterification  of  cellulose  is  preceded  by  a 
preliminary  treatment  in  presence  of  small 
quantities  of  acetic  anhydride.  E.rnmple  :  10  parts 
of  cellulose  is  kept  for  several  hours  at  30'^  C.  in  a 
mixture  of  60  parts  of  glacial  acetic  acid,  4  parts  of 
acetic  anhydnde,  and  0-5  part  of  lOO";,  sulphuric 
acid,  and  21  parts  of  acetic  anhydride  is  then 
added,  whereupon  the  cellulose  is  rapidly  acetyl- 
ated  and  dissolved.  Precipitation  ^^•ith  water 
yields  a  product  soluble  in  chloroform,  very 
slightly  soluble  in  alcohol,  and  insolul:)le  in  nitro- 
benzene, acetone,  or  ether.  Partial  saponification 
produces  esters,  some  of  \\hich  are  soluble  in 
acetone. — F.  Sp. 

Celluloid     substitute     from     gelatin     and     casein  ; 

Preparation  of  a .    F.  von  Kageneck.     Ger. 

Pat.  281,541,  Nov.  12,  1913. 
A  MIXTUKE  of  gelatin  and  casein  is  treated  with 
sodium  silicate  solution  and  then  with  a  liardening 
agent  such  as  alum. — A.  S. 

Paper  pulp  ;    Apparatus  for  use  in  the  squeezing 

and-    leashing    of .     S.     Milne,     Edinburgh. 

Eng.  Pat.  6948,  Mar.  19,  1914. 

The  apparatus  comprises  two  horizor^al  endless 
wire  cloths,  the  lower  wire  passing  round  a  per- 
forated drum  and  the  upper  wire  round  a  roller 
which  presses  against  the  perforated  drum. 
The  pulp  is  ted  into  a  hopper  in  close  contact 
\\ith  the  lower  wire  on  the  perforated  drum  and, 
after  squeezing,  passes  on  as  a  layer  between  the 
two  wires.  Press  rolls  or  vacuum  boxes  are 
arr.anged  at  intervals  along  the  path  of  the  wires, 
and  troughs  are  placed  lieneath  each  set  of  press 
rolls  or  vacuum  boxes.  Fresh  water  is  added  to 
the  pulp  in  front  of  the  last  set  of  press  rolls,  and 
the  wasliings  collcited  in  the  trough  are  dehvered 
in  front  of  the  jireieding  set  of  rolls,  and  so  on 
in  the  reverse  direction  to  the  travel  of  the  pulp, 
and  are  drawn  oft  in  a  concentrated  form  at  the 
first  set  of  rolls. — J.  F.  B. 


Wood  pulp,  especially  brown  pulj) ;    Manufacture 

of .     A.     Zacharias.        Ger.    Pat.     280,476, 

Jan.  10,  1914. 

The  wood,  without  removing  the  liark,  is  subjected 
to  a  lioiling  and  steaming  process,  with  addition 
of  caustic  soda  lye,  and  afterwards  is  barked 
and  cleaned  by  means  of  brushes. — A.  S. 

Sulphiie-ccllulose  icaslc  lyes;  Process  for  utilising 
the   fermentable    and    reducing    carbohydrates    in 

for  obtaining   alcohol  or   a    reducimi   agent. 

IT.  B.  T^andmark.   First  Addition,  dated  Jlay  20, 

1914.  to  Fr.  Pat.  456.871,  AprU  19,  1913  (this  J., 
1913,  1063).   Under  Int.  Conv.,  Sept.  25,  1913. 

The  liquors  are  concentrated  to  at  least  seven- 
eighths  of  their  original  volmne  before  neutralisa- 
tion and  fermentation,  whereby  much  sulphurous 
acid  is  removed  and  a  better  fermentation 
attained. — J.  H.  L. 

Wood  fibre  ;   Process  of  and  apparatus  for  obtaining 

.     W.  K.  Freeman,  Oscawaua,  N.Y.     Eng. 

Pat.  28,929,  Dec.  15,   1913. 

See  Ft.  Pat.  471,620  of  1913  ;  this  J.,  1915,  419. 

Ac.etyl-cellulose composition  ;  Non-infiaminable . 

W.  G.  Lindsay,  New  York,  Assignor  to  The 
Celluloid  Co.     U.S.   Pat.   1,133,385,   March  30, 

1915.  Date  of  appl..  May  5,  1909. 

See  Fr.  Pat.  415,517  of  1910  ;  this  J.,  1910,  1299. 

Nitrocellulose    solutions ;     Preparation    of    threads 

from .     E.    Berl    and    M.    Isler.     Fr.    Pat. 

473,446.  June  12,  1914.  Under  Int.  Conv., 
June  16,   1913. 

See  Ger  Pat.  273,936  of  1913  ;    this  J.,  1914,  746. 

Binding  and  impregnating  materials  m.ade  from 
iraste  sulphite  liquors.  E.  PoUacsek,  Spezia, 
Italy.  U.S.  Pat.  1.133,499.  March  30,  1915. 
Date  of  appl.,  Sept.   10,   1913. 

See  Fr.  Pat.  462,429  of  1913  ;    this  J.,  1914,  248. 

J.  A.   de  Cew. 


Paper  ;    Product  for  sizing  — 

Fr.  Pat.  472,662.  May  26,  1914. 

See  U.S.  Pat.  1,099,168  of  1914  ;  this  J.,  1914,  785. 

Solvents  with  a  basis  of  furfural.     Fr.  Pat.  472,423. 
See  XIII. 

Preparation  of  lacquers  from  nitrocellulose  or  resins. 
Ger.  Pat.  280.376.     See  XIII. 

Preparation  of  lacquers  from   cellulose    derivatives. 
Ger.    Pat.    281,265.     See   XIII. 

Material    similar    to    leather.     Fr.    Pat.    472,852. 
See  XV. 

A  special  leather  and  process  of  making  it.     Fr.  Pat. 
473,380.     See  XV. 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 

Acid     dycbath ;       Mechanism     of     the .     III. 

Experiments  with  Crystal  Scarlet.  M.  Fort  and 
P.  Ajiderson.  J.  Soc.  Dyers  and  Col.,  1915,  31, 
96—100. 

In  continuation  of  previous  work  (see  this  J., 
1913,  907  ;  1915,  349),  quantitative  experiments 
were  made  with  pure  Crystal  .Scarlet  and  sulphiu-ic 
acid,  using  two  qualities  of  wool,  viz.,  a  dry- 
combed  merino-sliver,  scovired  with  neutral  soap, 
and  a  thick  fingering  yarn  made  from  a  coarse  long- 
stapled,  cross-bred  wool.  In  similar  experiments, 
the  cross-bred  yarn  took  up  more  acid  and  more 
Crystal   Scarlet   from   a   neutral    bath,   than   the 
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luorino  slivor.  Tho  intcrchansjo  of  iu;id  and  dye- 
sUilT  was  fimii.l  to  take  place  in  appmximatcly 
oiiuiiiioli'i-tilar  i>riipor(  ions  in  tin-  rasi-  of  lln-  slivor, 
but  the  rosults  wi-rr  not  sd  satisfactory  in  I  lie  ca.si> 
of  yarn.  It  is  not  to  hf  iniplitMl  that  t  lu-  free 
colour  acid  is  not  foniu'il  in  any  a^-id  dyclialli.  but 
such  action  is  not  an  essential  part  of  the  dyeing 
pi-ocoss.  wliieh  proceeds  as  follows  :  wool  bji-sic 
hvdratc.  1 1, SO,  |  ('..ll ,  ,N  .S.O  .Na^  :;t  wo.il  bivsic 
hydrate.  (•,,  II , ..  N,.S,  () .  H  ,  +  Na  ,S(),.  The 

dilTei-ent  factors  in  I  111' ecpiililiriinn  may  be  varied, 
c.;/..  dyeinir  may  Im'  ret.irded  liy  increa-sin^;  the 
auioind  of  sixlium  snipliate.  strippin)^  with  which, 
liowovr>r,  onlv  takes  jilaec  to  an  (Mpiilibriuni 
(Knecht  ;  .T.  Soe.  Dyei-s  and  Col..  Ilt05.  2.;.l')-  The 
common  assumption  that  sul)d\iu'ic  acid  in  the 
dyobath  first  liliiM-ati's  the  free  lolour  acid  from  an 
acid  dvestulT,  is  not  support<'il  bv  the  authoi's' 
results.— P.  W.  A. 

Microscoiiicdl  studies  on  cotton,     llerzog.     Sec  V. 

PaTI'INTS. 

l)>l<Miii  artifu-iiil  silk.  S.  Ili'ap  and  Son,  Ltd.,  iuid 
■\V.  .Mai'shall,  Itoch.lale.  Km;.  Pat.  1.5,820, 
July  2,   lllll. 

In  dyeinj;  fabrics  coutainiiiir  artiticial  .silk,  uillier 
in  hanks  or  in  t  he  piece,  wit  h  ba.sic  dyestutVs,  better 
results  are  obtained  by  fh'st  treating;  with  a  tannin 
l)ath,  and  then  with  the  dyestulT  before  the  treat- 
ment with  tartar  emetic  or  other  metallic  salt. 

— F.  W.  A. 

Dycinij  fur  and    hair ;     I'roiiss    for  .      Akt.- 

(ies.   fiir  Anilin-Fabrikation.     Fr.  Pat.  472,702, 
Jlay  20,  191 1.      Under  Int.  C'onv.,  Dec.  20,  1913. 

Dkkivativivs  i)f  dialkvlaminodiphcnvlamincof  the 
general  formula  (ajkvl)  N.(',fl  ,.N  ll.(',,H  ,.R'(3) 
are  used,  in  which  R'  is  SH  ..  X(('H,)...  N(Odls);, 
Oil,  el<-.  The  dyeinp  process  is  carried  out  its 
usual,  in  presence  of  an  rixidising  ajjent,  for 
example,  hydrogen  peroxide,  but  alkali  is  not 
a<lded  to  the  dye-bat  li  ;  t  h(?  skin  may  oi'  may  not 
be  mordanted.  The  grcv  dveings  obtaineil  are 
very  fast  to  light.— F.W.".\.  ' 

Di/is  on  the  fibre  ;    I'roihwiion  of .        Akt.-Ges. 

fiir  .Vnilin-I''abrikati()n.     Fr.  Pal.  47:i.ltl,  Juno 
V.i,  1914.      Under  Int.  Conv.,  Dee.  31,  1913. 

Dyesti'FFS  are  produced  on  the  fibre  by  com- 
bining l-nitroaryl-3-methyl-5-pyrazolonc  with  a 
diazotised  aromatic  amine.  Very  bright  yellow 
shadi!s  are  obtained  with  diazo-compounds  of  the 
benzene  series.  White  discharges  may  be  olitained 
Willi  rongalite,  wherejis  this  is  not  possible,  even 
in  presence  of  antliraquinone  as  catalyst,  with 
l-pnenyl-3-methyl-o-pjTazoloiie. — F.  W.  A. 

Textile  fabrics  ;  Treatment  [waterproofini/]  of  open- 
mesh  .     .M.  Ratignier,  Lyon,  I'^ranee.     U.S. 

Pat.   1.133.0(i2,  Mar.  23,   1915.     Date  of  appl., 
April  21.   1913. 

Open-mesh  fabrics  are  waterproofed  by  impregnat- 
ing with  an  alcoholic  solution  containing  gum  lac, 
amyl  acetate,  and  collodion,  and  allowing  the 
treated  fabric  to  dry  slowly. — F.  A\'.  A. 

hniirei/nation  of  fibrous  imileriul  and  lej-liles  [with 

rutihcr    solutions.    cte.\:      J'rocess    for    the . 

J.  D.  Tew.    Fr.  Pat.  472.S44.  .May  30.  1914. 

In  impregnating  textile  materials  with  rubber 
solutions,  better  results  are  obtained  by  distri- 
buting the  solution  on  oni;  side  of  the  material 
and  applying  a  greater  j)ressure  to  tliis  side  than 
to  the  other  side  of  the  material.  The  material 
is  wound  on  a  drum  with  a  hollow,  perforated  cor<' 
from  which  the  solution  is  forr<Ml  t  hrougli  the 
successive  layers  of  material.  The  impregnated 
material  Ls  then  dried  by  hot  air  distributed  in  the 
same  manner  as  the  solution. — F.  \V.  A. 


Bleuvhiiui  purposes  ;    Treulnient  of  le.rlile  fibres  for 

.  '  K.  T.  .1.  Walremez.   Hrussels.      U.S.   Pat. 

],133,7(i9.  March  3(1,  191.').    Date  ol  ap|)l..  l''ib.  (i, 
1911. 

Sek  Fr.  Pat.  4(i7,S,S7  of  191  I  ;    this  .).,   191  I,  9r)9. 

I    JiUai'/iini/.  (ti/iiini.  mill  llie  like  ;    .\  iqiontlus  for       — • 

().  ;ind   I':'.  II.  Sumner,  St.  .Mars.'arets-on-Thames, 

U.S.    Pal.    l.i:!3.7.-)9,    .\huvh  3(1,    191.'.      l>ivte  of 

appl.,  Oct.  7,  19i:i. 

S|.;|.;  Kng.  Pat.  l!S,S17  of  1913;    this  .1.,  1911,  959, 

Manufaeture  of  insoluble  u:o  tli/esluffs.      Fr.    Pal. 
172.S89.     See   W. 

A.-o  Jyeslujfs  and  prudw-ls  used  in  produeinj  Iheni. 
Fr.  I'at.  472,893.     See  IV. 


VII. -ACIDS;   ALKALIS;   SALTS;   NON- 

METALUC  ELEMENTS. 

Sodium  III/ jioi'lilorile  from  canal ic  siidii  ami  chlorine; 

Maiiiifiiclurc  of U.  (_\ittania  and  ('.  Itanucci! 

Annali  Chim.  A))pl.,  1915,  3,  Itil— 101. 

SoDiu.M  hypochlorite  solution  (2S  H.,  sp.  gr.  \'1\  1) 
made  liy  the  interaction  of  chlorine  and  caustic 
soda  solution  in  an  absortjtion  tower,  usually 
contains  8 — 9';,,  of  available  chloritie.  rarely  10%. 
The  .author  pre])ared  solutions  containing  up  to 
17-7  "o  by  buljbling  chlorine  into  caustic  .soda 
solution  of  28  11.  contained  in  a  stoneware  vessel 
pro\  ided  with  an  agitator  and  placed  in  a  tank 
of  cold  watei'.  When  the  cc>neeutration  of  available 
chlorine  reached  7  7%,  separation  of  sodium 
chloride  commenced,  and  the  hypoclilorite  then 
gradually  deeom])ose<l  on  allowing  the  solution 
to  stand,  liut  the  solutions  maintained  their 
strength  when  the  .sodium  chloride  was  removed 
as  soon  as  it  separated. — A.  S. 

Xilritcs;    Analysis  of .     N.  IJusvold.     Clicm.- 

Zeit..  1915,  39,  211. 
In  determining  nitrite  bv  the  silver  bromatc 
method  (sec  this  .T.,  1914,  104)  it  the  amount  of 
sulphuric  acid  (1:4)  used  exceeds  50  e.c.  to  about 
500  <-.c.  of  li(|uid,  marked  reduction  of  th<'  broraate 
is  elTected  by  the  acid.  Similarly,  the  aceti<-  acid 
concentration  shoidd  fall  between  50  e.c.  and 
100  c.c.  of  2-.'V  acid  to  1  grm.  of  silver  bi'omate 
.and  100  c.c.  of  water  (500  c.c.  total  volume). 
The  best  temperature  fo!-  tho  addition  of  the  nitrite 
solution  is  about  90  ('.  .Acidic  .acid  may  be 
repl.ued  by  succiiuc  and  similar  jxcids,  l)ut  not  by 
oxahc  acid.  During  the  reduction  it  should  not 
be  possilile  to  detect  oxides  of  nitrogen  by  pota.ssium 
iodide  and  starcli  test  paper  ;  hence  in  the  final 
warming  with  sulphuric  acid  (1  :  4)  it  is  .advisabh^ 
to  add  not  more  than  30  c.c.  in  the  first  instance, 
out  of  the  50  i-.c.  permissible.  In  the  presence 
of  air,  acetic  aiid  vapour  causes  ,a  slow  development 
of  blue  colour  in  the  test  paper.— -J.  R. 

\itroijcn  ;     Fi.cation    of   atmospheric .        The 

cijanamide  process.  VV.  S.  Landis.  Amer.  Uhem. 
Hoc,  .Mar..  1915.  .Alet.  and  Chem.  Eng.,  1915, 
13,  213—220. 
Tii'c  history  of  the  cyanamide  process  is  briefly 
outlined  and  a  description  given  of  the  plant  of  the 
AuK'rican  Cyananud  Co.  at  Niagara  l<'alls.  The 
process  dei>ends  on  the  reversibli^  reaction  : 
CaC.  4  Nj-J-CaCNj  I  (',  the  equilibiimn  constants 
of  which  are  not  yet  definitely  established.  High- 
grade  materials  are  necess.ary  for  successtid 
operation:  ordinary  "lighting"  carbide  is  un- 
suitable :  the  nitrogen  employe<l  is  obtained  from 
liipiid  air.  The  calcium  carbide,  crushed  to  Jiass  a 
100-mesh  sieve,  is  treated  in  small  ovens  (J — 2i 
tons  capacity),  special  precautions  being  necessary 
to  avoid  a  reversal  of  the  reaction.     The  product 
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from  the  ovens,  called  "  lime  nitrogen  "  and 
contauiing  about  22  %  N  and  I  "„  o£  oarbide,  is 
finely  ground  (great  care  being  required  to  avoid 
explosion)  and  stored  in  silos.  For  agricultural 
purposes  the  finely  divided  product  Ls  partly 
hydrated  to  decompose  the  contained  carbide 
and  then  "  oiled  "  to  render  it  dustless  for  stoi'age  : 
this  partial  hydration  requires  special  attention 
since,  particularh-  at  temperatures  above  normal, 
I'alcium  cyanamide  tends  to  become  transformed 
(by  the  action  of  «atcr)  into  a  variety  of  organic 
compounds  of  inferior  manurial  value.  Calcium 
cyanamide  is  also  employed  for  the  manufacture 
of  ammonia,  by  subjecting  a  mixture  of  the 
material  and  water  to  the  action  of  heat  and  liigli 
pressure  ;  for  the  preparation  of  powders  for  case- 
hardening  iron  and  steel,  and  for  the  production  of 
crude  sodium  cyanide  (containing  the  equivalent 
of  25%  KCX),  by  melting  a  special  grade  of 
cyanamide  with  sodium  chloride  :  solutions  pre- 
pared from  this  low-giade  cyanide  have  proved 
to  be  as  eificient  for  metallurgical  purposes  as 
solutions  of  equivalent  strength  prepared  from 
higher  grade  products.  A  process  is  now  being 
developed  for  converting  the  ammonia  obtained 
from  calcium  cyanamide  into  a  fertUiser  consisting 
largely  of  ammonium  phosphate.  This  product. 
"  ammophos,"  contains  over  13 °o  NHj  and  45 — 
50  %  PjO 3,  and  when  mixed  with  high-grade  potash 
salts  will  make  a  complete  fertiliser  about  six  times 
as  concentrated  as  the  average  grades  now  avail- 
able. Tlie  world's  production  of  cyanamide  (from 
14  factories)  during  1914  was  about  300.000  tons, 
the  present  annual  output  of  the  Niagara  Falls 
plant  being  64,000  tons. — W.  E.  F.  P. 

Radium  ;    The  industrial  uses  of .    T.  Thome 

Baker.     J.  Roy.  Soc.  Arts,  1915,  63,  490 — 198. 
(See  also  this  J.,  1914,  35.) 

Tests  with  mustard  seed  indicated  that  germina- 
tion and  giowth  are  piomoted  Ijy  the  o  rays 
of  the  radium  emanation,  especially  when  suppUed 
in  the  form  of  emanation  water  ;  that  the  ;J  and  y 
rays  are  injurious  to  plant  hfe  ;  and  that  germ- 
ination is  adversely  affected  or  prevented  by 
the  presence  of  uranium.  Radio-active  ore  residues 
for  agricidtural  piu-poses  shovdd  therefore  be 
purified  and  standardised  as  regards  radium 
<;ontent  before  use.  An  aqueous  solution  of  the 
product  obtained  by  dissolving  radium  barimii 
sulphate  in  molten  sodium  chloride  was  found 
to  be  superior  to  ordinary  emanation  water  for 
external  medical  use.  Pliotograpliic  emulsions 
were  foimil  to  >  ield  much  denser  and  more  \igorous 
results  when  (;ontaimng  radium  chloride  or  bromide 
than  without  this  addition.  Jlention  is  also  made 
of  the  use  of  radium  for  eradicating  fungi  on  dried 
fish,  in  fermentation  industries,  as  a  l)actericide, 
and  for  rendering  the  hands  of  clocks,  etc., 
luminescent  in  the  dark.  The  author  advocates 
the  ii.se  of  radio-active  ore  residues  for  many  of 
the  puri^oses  for  which  pine  radium  salts  are  at 
present  employed. — \\  .  E.  F.  P. 

Chcmiciil  reactions  at  low  pressures.     I.  Laugmuir. 
J.   Ind.  Eug.  Chem.,   I9I5,   7,  349—351. 

If  a  small  quantity  of  gas  be  inti-oduced  iuto  an 
exiiausted  bulb  c(  mtaining  a  higldy  heated  tungsten 
filament,  in  almost  all  cases  the  gas  gradually 
disappeai-s.  .VI  the  \ery  low  pressures  used,  viz., 
0-0001  to  005  mm.  of  mercury,  the  temperatm-e 
of  the  gas  is  determinetl  by  that  of  the  bull),  and 
there  is  no  temperature  gradient  in  the  gas.  in  the 
ordinary  sense,  e\cu  close  to  the  filament,  so  that  it 
is  possible  to  have  the  filament  reacting  with  a  gas 
at  an  entu-ely  different  temperature.  The  experi- 
mental results  obtained  are  not  In  accord  with  | 
Bodenstein  and  Fink's  theorv  of  heterogeneous  i 
reactions  (compare  this  J.,  1908,  120).  in  which  it  is 
assumed  that  the  reaction  velocity  is  limited  by  the 


rate  of  diffusion  of  the  gas  molecules  through  an 
adsorption  layer  of  liighly  compressed  gas  on  the 
siu'face  of  the  soUd.  A  "  molecular  film  theory  " 
has  been  developed  which  is  in  good  quantitative 
agreement  \\'ith  the  experimental  results.  It  is 
assvmicd  that  most  of  the  gas  molecules  striking  the 
bai-e  surface  of  a  filament  are  held  by  cohesive 
force  as  an  adsorption  fihji — usually  only  one 
molecule  deep — vmtil  they  evaporate  from  the 
surface  :  a  condition  of  equilibrium  is  attained 
when  the  rates  of  adsorption  and  of  evaporation 
are  equal.  The  reaction  velocity  depends  upon 
the  rate  at  which  the  gas  molecules  can  come  in 
contact  with  the  active  portion  of  the  surface,  which 
may  be  either  the  uncovered  portion  or  the  adsorp- 
tion film.  It  is  probable  that  even  at  higher 
pressures  than  those  mentioned  above,  e.g.,  at 
atmospheric  pressure,  the  mechanism  of  a  hetero- 
geneous reaction  can  be  explained  better  by  the 
'■  molecular  film  theory  "  than  by  that  of  Boden- 
stein and  Fink. 

The  reactions  studied  may  be  divided  into  four 
classes  : — (.\)  The  filament  is  attacked  by  the  gas. 
(B)  The  gas  reacts  with  vapour  given  off  \yy  the 
filament,  (c)  The  filament  acts  as  a  catalyst,  pro- 
ducing a  chemical  change  in  the  gas  without  itself 
being  permanently  altered.  (D)  The  gas  is  changed 
chemically,  or  reacts  with  the  filament,  as  a  result 
of  electrical  discharges.  The  following  examples 
of  the  first  three  classes  are  given  : — 

(a)  Tungsten  -filament  and  oxygen.  Oxygen  is 
adsorbed  by  the  bare  filament,  forming  a  layer 
composed  of  two  modifications  in  chemical  equi- 
librium Avith  each  other.  One  modification  is 
active  and  reacts  inunediately  with  oxygen  to 
form  tungsten  trioxide,  which  distils  off,  leaving 
the  surfaee  of  the  filament  bright,  whilst  the  other 
modification  is  inactive.  The  rate  at  which  the 
adsorption  film  volatUises,  is  low  compared  with 
that  at  which  it  is  removed  by  combining  with 
more  oxygen.  Carbon  filament  and  oxygen.  Oxygen 
in  contact  with  a  carbon  filament  heated  to  1200° 
absolute,  in  part  reacts  with  the  carbon  to  form 
carbon  dioxide,  and  in  part  gradually  forms  an 
extremely  stable  adsorption  film,  which  greatly 
retards  the  formation  of  carbon  dioxide.  The 
adsorption  film  decomposes  slowly  «hen  the 
filament  is  heated  to  1700°  abs.  and  rapidly  at 
2100°,  in  a  vacvium,  with  evolution  of  carbon 
monoxide.  The  adsorption  film  is  also  formed 
when  the  filament  is  heated  in  carbon  dioxide,  a 
volume  of  carbon  monoxide  equal  to  that  of  the 
carbon  dioxide  consumed  being  produced.  Carbon 
monoxide  is  not  adsorbed  by  carbon  at  any 
temperature. 

(B)  Tam/sten  and  nitrogen.  Nitrogen  does  not 
combine  with  solid  tungsten,  but  forms  a  nitride, 
\VN^,  with  tungsten  vapour;  the  velocity  of  the 
reaction  is  not  affected  by  the  temperature  of  the 
bulb.  (See  also  this  J.,  1914,  245.)  Molyhdetium 
and  nitrogen.  Nitrogen  combines  with  molybdenum 
vapour  to  form  either  a  stable  nitride,  AIoN,, 
or  an  unstable  adsorption  compound  which 
decomposes  on  striking  the,  bulb  :  the  lower  the 
temperature  of  the  reacting  gases,  the  greater  the 
proportion  of  the  stable  nitride.  Tuiujsten  and 
carbon  monoxide.  With  the  bulb  at  the  ordinary 
temperature  cai'bon  monoxide  combines  wth 
tungsten  vapour  to  form  WCO,  but  if  the  bulb  be 
cooled  below  — 70°  C.,  the  carbon  monoxide 
attacks  the  solid  filament,  forming  an  adsorption 
film  of  WCO.  The  reaction  of  the  gas  with  the 
filament  has  a  negative  temperature  coefficient  ;  its 
velocity  is  independent  of  the  pre.ssau-e  of  the  carbon 
monoxide  and  of  the  temperature  of  the  bulb 
below  — 70°  C,  but  is  limit«d  by  the  rate  at  which 
the  compound  can  distU  off.  Platinum  and  oxygen. 
Analogous  to  molybdenum  and  nitrogen,  but  at 
higher  pressures,  i.e.,  above  1  mm.,  oxygen  attacks 
solid  platinum  at  a  rate  increasing  with  the  pressure 
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(C)  Dissociation  of  hydrotjen  into  atoms  (see  this 
J.,  1911.  (tut).  Dissociation  of  chlorine  into  atoms. 
If  two  tiinjp^ti'U  filaini'iits  1)0  moimtoil  side  by  side  in 
a  liulli  containing;  ililoiinc  at  low  pressure,  and  one 
of  tlie  lilanients  he  lii^ldy  lieated,  tlieiuld  filament 
uradiially  beeoines  thinner  and  may  llnally  dis- 
appear, wliilsl  the  lii'atod  fdament  may  lieconio 
tliirker.  The  chlorine  is  dissociated  into  atoms 
by  the  lieated  lilament  and  the  atomic  cldorine 
attacks  the  cold  lilament,  producing;  tungsten 
hexachloridi',  the  vapour  of  wlii<-l»  ilecoiuposes  in 
contact  with  tlie  heated  lilament  ami  deposits 
tungsten  on  it.  Oxijijcn  and  carbon  monoxide  in 
contact  tcith  platinum.  Tlie  carbon  monoxide  reacts 
only  with  oxygen  present  as  an  adsorplioti  film 
on  the  surface  of  the  platinum.  At  low  temperatures 
carbon  monoxide  is  adsorbed  pivferentially  and 
prevents  adsorption  of  oxygen.  As  the  temperature 
IS  raised  the  adsorbed  carbon  monoxide  evaporates 
with  increa-sing  rapidity  and  the  proportion  of 
oxygen  adsorbed,  anTl  hence  capable  of  reacting, 
incivitses.  Eventually  a  point  is  readied  beyond 
whii'h  the  velocity  of  the  reaction  diminishes  as 
the  temperature  is  incre.'vsed,  because  the  adsorbed 
oxygen  distils  oft  before  the  molecules  of  carbon 
monoxide  can  come  in  contact  with  it.  Hydroijcn 
and  oxj/ijcn  in  contact  with  idatinum.  Similar  to 
the  reaction  between  carl)on  monoxide  and 
oxygen. — A.  S. 

Patents. 

Nitric  acid  ;  Prejiarntion  of  highly  concentrated  - 


Farbw.  vorm.    Meister.    Lucivis,    imd    Briining. 

Ft.  Pat.   472,77.5.    Mav  28,    1911.      Under   Int. 

Conv.,  .Tune  21,  19i:i. 
Nitric  a<i<l  of  the  highest  concentration  may 
be  prep.ared  by  the  distillation  of  acid  of  lower 
concentration,  provided  that  the  latter  is  stronger 
than  the  acid  of  mininnim  vapour  pressure.  The 
process  may  be  carried  out  in  a  still  provided  with 
a  dephlegmating  column,  kept  at  a  suitable 
temperatvu'e  cither  by  means  of  a  j.acket  or  by 
means  of  the  nitric  acid  vapour  produced  in  tlie 
still.  The  vapour  of  the  concentr.ated  acid  rises 
through  tlie  column  and  is  condensed  and  collected. 
Tlie  acid  to  be  distilled  may  be  introduced  into 
the  dei>hlegmating  column,  and  the  residual  acid 
of  minimum  vapour  pressure  removed  from  the 
still  continuously. — F.  Sp. 

Nitric  acid  ;  Manufacture  of  - 


.    Oesterr.  Verein 

fiir  Chem.    unci  [\Ietall.  i'roduktion.     Ger.  Pat. 

280,907,    Jan.    27,    1911.       Under    Int.    Conv., 

Nov.  5,  1913. 

AsTMOXiUM  nitrate  is  heat«d  with  a  quantity  of 

sulphuric    acid    at   least   sufficient   to   form   acid 

ammonium  sulphate. — A.  S. 

Acetic  acid;    Process  for  manufacturing from 

acetylene.  Chem.  Fabr.  Griesheim-Elektron. 
Fr.  I'at.  47:5,1.58,  .Tune  8,  1914.  Under  Int.  Conv., 
June  24,  1913. 

Acetic  acid  may  lie  prepared  from  acetylene, 
without  isolating  the  acetaldehyde  formed  as  an 
intermediate  product,  by  the  interaction  of 
acetylene,  oxygen,  and  the  requisite  amount  of 
water  in  the  presence  of  mercury  compounds, 
e.g.,  acetate,  sulphate,  or  phosphate.  The  reaction 
is  carried  out  in  acetic  acid,  or  in  any  appropriate 
organic  acid  (e.g.,  chloroacetic  or  lactic  acid)  which 
can  be  easily  separ.ited  fiom  the  acetic  acid  formed. 
Contact  substances  such  as  iron  oxides  or  vanadium 
pentoxide,  and  accelerating  agents  such  as 
phosphoric  acid,  sulphuric  acid,  or  bisulphates, 
may  be  employed  in  addition  to  the  mercury 
compounds.  The  best  results  are  obtained  by 
introducing  the  acetylene  and  oxygen  alternately 
in  small  quantities  into  the  acid  medium  containing 
the  contact  substances.  If  glacial  a<-etic  acid 
is  employed,  ethylidene  diacetate  Ls  formed 
as  an  intermediate  product. — F.  Sp. 


Pho.tjthorii-  acid  ;    Purijicalion  of  commercial . 

-M.    .Melaniid    and    L.    Grotzinger.        Ger.    Pat. 
280,!l()9.  April  17,   1914. 

Co.M.\ii;iu  lAi,  ]iliosphoric  acid  is  diluted  with  water, 
heated  and  agitated  witli  tar  or  tar  oils  or 
derivatives  in  presence  of  an  inert  gas  or  vapour 
for  2 — 4  lioiu-s,  and  allowed  to  settle.  The 
phos^)horic  acid  is  drawn  olT,  filtered,  and  de- 
colorised by  filtering  through  bone  charcoal. — A.  S. 

Kilns  for  the  preparation  of  chlorosul phonic  acid 
and  for  similar  purpo.ies.  Wiilling,  Dahl  u.  Co. 
Fr.  Pat.  472.1)12,  May  23,  1914.  Under  Int. 
Conv.,  iMay  24,  1913. 

The  cast  iron  parts  of  kilns  subjected  to  the 
corrosive  action  of  acid  vapours  and  hot  salt 
particles  are  protecteil  bv  a  lining  of  wrought  iron. 

— W.  H.  H.  N. 

Washiui)  compounds.  ,T.  T.  Freestone,  and  W.  F. 
Walker,  Ltd.,  Liverpool.  Eng.  Pat.  19,229, 
Aug.  29.  1914. 

A  MIXTUKE  of  150  to  300  parts  of  sodium  perborate 
and  200 — 100  parts  of  soda  ash,  witli  or  \\ithout 
75 — 125  parts  of  borax,  with  20 — 10  parts  of 
petroleum  of  flash  point  over  73°  F.  (23'"  C), 
is  pressed  into  a  block  and  coate<l  with  parartin 
wax  to  protect  the  ingredients  from  external 
moisture  and  decomiiosition. — W.  II.  II.  N. 

Silicate  of  soda  or  the  like  ;    Process  of  clarifying 

liquid  ■ .       J.    G.    Vail,    C'hester,    and    J.    D. 

Carter,   Lansdowne,   Pa.      U.S.   Pat.    1.132,040, 
]\Iarch  23,  1915.   Date  of  appl..  May  1,  1914. 

The  liquid  is  heated,  without  agitation,  and 
preferably  vinder  pressure,  in  a  closed  vessel  from 
which  it  may  be  withdrawn  tlu'ough  a  cooling 
coil. — F.  SoDX. 

Gases ;      Neutralising    corrosive     [salphuric    acid} 

fumes  in .  T.  E.  Jturray  and  E.  B.  Ricketts, 

New  York.   U.S.  Pat.  1,132,079,  March  23,  1915. 
Date  of  appl.,  Oct.  14,  1914. 

Air  containing  sulphuric  acid  fumes  is  passed 
through  a  thin  sheetof  sodium  carbonate  solution, 
then  with  the  entrained  liquid  through  an  adjacent 
parallel  foraminous  screen,  and  finally  througli  a 
second  parallel  sheet  of  sodium  carbonate  solution. 

— W.  F.  F. 

Aluminium  oxide  from  sulphate  of  alumina  ;  Pro- 
duction   of .       G.    Schwahn,    Belleville.    111. 

U.S.  Pats.  (A)  1,132,730,  and  (b)  1,132.737, 
March  23,  1915.  Dates  of  appl..  Dec.  12,  1908, 
and  Jan.  15,  1912. 
(a)  Porous  anhydrous  aluminium  sulphate  is 
heated  in  the  presence  of  steam,  at  a  uniform 
temperature  above  the  dissociating  point  of 
sulphuric  acid.  The  sulphate  may  be  heated  in  one 
part  of  a  retort  or  furnace,  and  steam,  generated 
or  superheated  in  anotlier  part,  conveyed  through 
the  incandescent  material  untU  pure  alumina 
remains.  (B)  A  relatively  thin  moving  mass  of 
porous  aluminium  sulphate,  exposing  a  large 
heating  area,  is  rapidly  and  uniformly  heated  to 
incandescence  in  the  presence  of  air,  and  steam  is 
then  i>assed  through  the  mass  until  all  sulphuric 
acid  is  removed. — F.  SouN. 

Nitrogen    compounds  ;     Process   for    making . 

G.  Coutagne.     Fr.  Pat.  472,4(55,  Aug.  5,  1913. 

NiTROCiEX  and  air  mixed  with  hydrogen  or 
hydrocarbons  are  passed  beneath  the  surface  of 
a  mixture  of  bauxite  and  carbon  in  jiowdered  or 
granular  form,  raised  to  the  necessary  temperature 
l)y  an  electric  current  passing  through  the  walls 
of  the  containing  cruciiile.  The  heat  produced  by 
burning  excess  carbon  and  the  coml)Ustible  gas 
constituent,  maintains  the  mass  at  the  reaction 
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temperature,  and  tlie  gases  pass  up  through  the 
heated  crust  where  aluininiuin  nitride  is  formed. 

-  W.  H.  H.  N. 

Potash;     Extraction    of from    saline    deposits 

containing  small  quantities.  M.  E.  Pichard. 
Fr.  Pat.  472,503,  Aug.  0,  1913. 
The  salt  is  treated  \\  ith  a  cold  saturated  solution  of 
sodium  chloride  containing  sufficient  sodium 
nitrate  to  convert  the  potassium  into  nitrate. 
The  solution  is  concentrated,  and  potassium  nitrate 
containing  sodium  cliloride  separates  on  cooling. 
The  former  is  recovered  by  leaching  with  hot 
water.— W.  H.  H.  N. 

Substances    capable    of    exchanging    their    bases ; 

Manufacture  of .  Water  Softeners  (France). 

Ltd.    Fr.  Pat.  472,.533,  Jlay  20,  1914. 

The  substances  contain  groups  of  the  type, 

(JNaU)2!5i  <o.Si(OH)2.0.Al(OHK" 

in  which  the  alumina  may  be  replaced  by  oilier 
isomorphous  oxides  and  the  sUicon  by  titanium, 
thus  producing  bodies  not  containing  aluminium 
and  silicon.  The  kaolin  portion  of  the  complex 
may  be  replaced  by  other  silicates,  or  by  titanates, 
etc.  Such  suVjstances  may  be  obtained,  for 
example,  by  heating  aluminium  silicates  with 
alkalis  and  treating  the  product  with  water. 

—J.  H.  J. 

Oxides  of  nitrogen ;  Catalytic  oxidation  of  ammonia 

to .     Verein  Chem.  Fabriken  in  ilaimheim. 

Fr.   Pat.   492, .507,   May  22,    1914.      Under  Int. 
Conv.,  May  28,  1913. 

Air  and  ammonia  are  forced  through  the  catalyst 
so  that  the  pressure  of  the  products  as  they  leave 
is  greater  than  that  of  the  atmosphere.  Tliis  may 
be  attained,  for  instance,  liv  placing  a  perforated 
plate  after  the  catalyst.— W.  H.  H.  N. 

Oxides  of  nitrogen;  Preparation  of by  oxida- 
tion of  ammonia  in  presence  of  catalysts.  Badische 
Anilin  und  Soda  Fabrik.  Ger.  Pat.  280,499, 
Jan.  31,  1913. 

The  reacting  gases,  if  they  have  been  in  contact 
with  material  capable  of  yielding  dust-like 
particles,  are  purified  thoroughly  immediately 
before  coming  in  contact  with  the  catalyst  ; 
or  the  purified  gases  on  their  way  to  the  catalyst 
are  brought  in  contact  only  with  materials,  e.g., 
nickel  or  high-grade  nickel  alloys,  not  capable  of 
yielding  dust-like  particles. — A.  S. 

Colloidal   hydroxides    of  osmium    and   ruthenium  ; 

Preparation   of and  of  the  colloidal  metals. 

Kalle  und  Co.  A.-G.   Ger.  Pat.  280,365,  July  30, 

1913.     Addition  to  Ger.  Pat.  248,525  (this  J., 

1912,  952). 
The  tetroxide  of  osmium  or  of  ruthenium  is 
mixed  with  a  protective  colloid,  such  as  sodium 
protalbinate  or  lysalbinate,  and  with  alcohol, 
and  the  mixture  evaporated  carefully  to  dryness. 
The  solid  colloidal  hydroxide  thus  obtained  may 
be  reduced  to  the  colloidal  metal  by  means  of 
hydrogen  at  a  low  temperature. — A.  S. 

Magnesium  carbonate  from  calcareous  magnesium 
carbonates  and  m.agnesium  silicates  ;  Manu- 
facture of .     A.  Hambloch  and  S.   GeUeii. 

Ger.  Pat.  280,738,  Dec.  25,  1913. 

The  raw  or  calcined  mineral  is  ground,  mixed 
with  alkali  carbonate  or  bicarbonate,  treated 
with  water  saturated  with  carbon  dioxide,  and 
then  heated  to  00° — 70°  C.  The  precipitated 
calcium  carbonate  and  other  insoluble  matter  is 
separated,  and  the  solution,  containing  the 
magnesium   in  tlie  form  of  a  double  carbonate, 


is  heated,  whereupon  magnesium  carbonate  is 
precipitated,  leaving  a  solution  of  alkali  car- 
bonate.— A.  S. 

Hydrogen  ;   Manufacture  of in  iron  and  steel 

works.  H.  Dicke.  Ger.  Pat.  280,904,  Aiig.  14, 1913. 

IlVDliOGEN  is  produced  by  the  action  of  steam  on 
scrap  from  the  various  departments  of  an  iron 
and  steel  works,  and  the  resulting  iron  oxide  is 
utilised  in  the  blast-furnace  or  open-hearth 
furnace. — A.  S. 

Alkalis    and    an    aluminium    silicate    suitable    for 

cement  -manufacture  ;    Process  for  obtaining 

frmn  natural  double  silicates.   R.  van  der  Leeden. 
Ger.  Pat.  281,000,  March  5,  1914. 

Natural  double  silicates  are  heated  with  a 
quantity  of  calcium  chloride  approximately 
equivalent  to  their  alkali  content,  or  an  equiva- 
lent quantity  of  a  waste  product  containing  calcium 
chloride,  and  with  a  small  quantity  of  a  reducing 
agent,  e.g.,  carbon. — A.  S. 

Nitric  acid  ;    Process  for  concentrating  dilute . 

R.  Collett,  Assignor  to  Norsk  Hydro-Elektrisk 

Kvaelstofaktieselskab,      Christiania,      Norway. 

U.S.  Pat.  1,133,810,  March  30,  1915.     Date  of 

appl.,  Oct.  13,  1913. 
See  Eng.  Pat.  22,746  of  1913  ;   this  J.,  1914,  482. 

Sail ;    Process  and  apparattis  for  converting  rock 

i)j/o    tabic   salt.     L.  W.  Damman,     Zwolle, 

Netherlands.    Eng.  Pat.  10,304,  April  25,  1914. 
Under  Int.  Conv.,  Sept.  17,  1913. 

See  Ger.  Pat.  276,344  of  1913  ;  this  J.,  1915,  138. 
Ammonium,    sulphate;     Production    of- 


0. 
Bosch,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Gernianv.  U.S.  Pat. 
1,133,086,  Jlarch  23,  1915.  Date  of  appl., 
Jan.  21,  1913. 

See  Eng.  Pats.  12,845  and  14,114  of  1912  ;  this  J., 
1913,  363. 


Hydrogen  ;    Purification  of- 


C.   Bosch   ^'vA 


W.  WUd,  Assignors  to  Badische  Anilin  unl 
Soda  Fabrik,  Ludwigshafen,  Germany.  U.S. 
Pat.  1,133,087,  March  23,  1915.  Date  of  appl., 
Dec.  4,  1913. 

See  Eng.  Pat.  14,509  of  1913  ;   this  J.,  1914,  256. 

Sulphur  from  pyrites  and  other  metallic  sulj)hides  ; 

I'roduction  of .      W.   A.   Hall,   New   York. 

U.S.  Pat.  1,133,636,  March  30,  1915.  Date 
of  appl.,  June  25,  1913. 

.See  Eng.  Pat.  8279  of  1913  ;   this  J.,  1914,  485. 


Boron;    Manufacture  of - 


Comp.  Frani;.  pour 


I'Exploit.  des  Proc.  Thomson-Houston.  Eighth 
Addition,  dated  AprU  30,  1914,  to  Fr.  Pat. 
377,683,  .Alay  8,  1907.  Under  Int.  Conv.,  May  2, 
1913. 

See  Eng.  Pat.  15,757  of  1913  ;    this  J.,  1914,  692. 

Hydrosulphites  ;    Direct  preparation   of  anhydrous 

from     aqueous    solutions.         Chem.     Fabr. 

Griesheim-Elektron.  First  Addition,  dated 
May  9,  1914,  to  Fr.  Pat.  460,610.  June  23,  1913. 
Under  Int.  Conv.,  Sept.  27,  1913. 

See  Ger.  Pat.  279,389  of  1913  ;   this  J.,  1915,  355. 

Alkali    compounds  ;     Manufacture    of  soluble - 


from  alkali-bearing  rocks  or  products  of  devitrifica- 
tion. P.  and  M.  Radmann.  Fr.  Pat.  472,722, 
May  27,  1914.    Under  Int.  Conv.,  May  31,  1913. 

See  Eng.  Pat.  12,136  of  1914  ;    this  J.,  1915,  138. 
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Gases  rich  In  sulplmr  ilioxitle  ;  Process  and 
npparatti.i  for  the  purification  of — — .  L.  P. 
Hn.s.<ot.     Fr.  Pat.   172.i)r)(!,  .Vig.  27,  lOlS. 

Ske  Eur.  Pivt.  20,C(i7  of  P,)i:5  ;    this  J.,  191.5,  28. 

Sulphur    from     gases    rich     in    sulphur    dioxide; 

Process  anil  appiirntus  for  the  extraction  of . 

I,.  P.  Ba.sset.    Kr.  Pat.  I72,!).')7,  Auj;.  27,  lOP!. 
Ske  Eng.  Pat.  20,71(i  ot  1913  ;    this  J.,  1915,  28. 

Seaireeds  ;      Preparation     of    products    from  ■ 


and  their  apjilirnlion   to  the  treatment  of  paper, 
textiles,  leather,  etc.  T.  Iiiijhain.   Fr.  Pat.  473,IJ73, 
.Tunc  12,  1914.   UmhT  Int.  ("onv..  .Tune  14,  19i:l. 
Ske  Eng.  Pnt.  l:?,777  of  llti:i  ;   this  J.,  1914,  689. 


Vin.— GLASS:    CERAMICS. 

Zirconia  ;     Hefructori/    jiropertie^    of .     H.    C 

Mover.      Met.  jvnd'choni.  Eng.,   191.'),  13,  203 — 
2tUi. 

Xatltial  ziroonia  (lOO-mesh)  containing  ZrO, 
.Sll,  SiOj  7-71,  Fe,/)j  310,  TiO..  1-21.  and  ALOJ 
()t5(i'\— the  reniainiler  l).-itig  mainly  "loss  on 
ignition  " — \v.i,s  onlv  sliglitlv  vitrilied  at  about 
1S30  C.  and  had  a  small  slirlnkage.  At  1127^  C, 
the  linear  shrinkages  of  pin-e  zirconium  oxide 
(99";,  ZrOj),  wet-groun<l  natural  zirconia,  and 
purified  natural  zirconia  (9.'><'u  Y.vO,)  were  ea<?h 
O^o  ;  a  mixture  of  00  parts  of  80-mesh  zirconia 
with  40  of  wet-groun<l  zirconia.  had  a  linear 
shrinkage  t)f  3"„  ;  an<l  a  mixture  of  93  parts  of 
purified  zirconia  with  7  of  very  refractory  kaolin 
a  shrinkage  of  12",,.  Of  various  liinding  agents 
tested,  wet-ground  zirconia  was  (he  most  satis- 
factor)'.  .\  niixtui'e  of  80-mesh  zii'conia  with  .5'^„ 
of  good  fireclay  ("  Warrior  lUdge  ")  as  bonding 
material  withstood  a  tomperatiue  of  1800°  C; 
tested  in  the  forni  of  standard  ))ricks  luider  furnace 
<-onditions,  this  mixture  \\  as  superior  to  magnesite, 
but  inferior  to  carborundum,  a-s  regards  shrinking, 
cracking,  and  beliaviour  in  contact  with  carbon. 
Owing  to  the  low  thermal  conductivity  of  zirconia 
(nuich  less  than  that  of  m.'ignesite).  crucibles,  etc., 
made  of  this  material  require  to  be  considerably 
thinner  than  when  made  of  clay,  l)ut  the  danger 
of  breakage  tluough  handling  is  mininused  by 
the  high  tensile  strength  of  zirconia  when  properly 
bonded  and  fired.— W.  E.  F.  P. 

f Hazes ;      Coefficients    of    expansion    of .     R. 

Hieke  and  W.  Steger.  Sprechsaal,  1914,  47, 
577,  585,  593,  601.  Z.  angew.  CJhem.,  1915,  28, 
Ref.,  22—23. 
TiiK  efl'ects  of  varying  the  proportions  of  alumina, 
silica,  and  boric  acid  whilst  keeping  the  RQ- 
content  constant  were  studied,  using  a-s  a  basis  a 
glaze  of  the  composition  (0-3raO,0-7PbO) 
0-2Al.O3(21SiO..0JH,O3).  The  coenicient  of  ex- 
pansion between  the  ordinary  temperature  and 
100"  C.  was  diminished  by  increasing  the  content 
of  silica,  by  substituting  silica  for  an  equivalent 
quantity  of  boric  acid,  and  by  alumina  up  to  a 
content  ot  0-3  mol.  It  was  increased  by  in- 
crea-sing  the  content  of  boric  acid  .and,  in  the  case 
of  borate  glasses  free  from  siUca,  by  proportions 
of  alumina  exceeding  0-2  mol.  The  coeflicient  of 
expansion  of  borate  glasses  containing  very  little 
or  no  silica,  was  diminished  by  increasing  the 
content  of  boric  acid.  There  was  no  direct 
relation  between  the  coefli<ients  of  expansion  of 
the  glazes  and  their  behaviour  when  applied  to 
pottery  bodies. — A.  y. 

Patents. 

Lenses,  plates,  prisms,  and  the  like  ;    Manufacture 

of .     A.  J.  Davis,  Birmingham.     Eng.  Pat. 

10,188.   April  28.   1914. 

One  side  of  a  sheet  of  ordinary  coloured  sheet  gloss 


13  coated  with  a  thin  layer  of  a  silicioxLS  cement  to 
•which  dear  lend  or  other  glass,  applied  subse- 
quently in  a  molten  or  pla.stic  condition,  will 
adhere.-  W.  C.  H. 

Argillaceous  ceramic   pastes ;     Process   of  treating 

in  the  dry  u-aij.     E.   TuschholT.      Fr.   Pat. 

473,001,  Aug,  30,   1913. 

Very  finely  ground  ceramic  materials  to  which  a 
small  quantity  of  water,  oil,  or  other  liquid  is 
added,  are  kneaded,  in  ,a  machine  capable  ot 
exerting  a  pressing  action,  into  lumps  which  are 
then  sifted  and  granulated  and  can  be  moulded 
into  tiles,  etc.,  in  presses. — W.  C.  H. 

Enamels  free  from    boric    acid   and   composed   of 
silicates  of  alumina,   sod<t,   and  lime,   conlainini/ 
fluorine  ;    Process  of  enamelling  cast-  anil  sheet- 
iron     articles    by    means    of— — -.     C.     Musiol. 
Ft.  Pat.  473,395,  June  12,  1914. 
The    enameLs,    used    like    ordinary    bright    and 
coloured    glazes,    are    free    from    boric    acid    and 
consist  of  a  vehicle  ot  silicate  of  alumina,  soda, 
and  lime  mixed  with  fluorides  ;  the  usual  colo\iring 
and  clouding  materials  are  added  as  required. 

— W.  C.  IT. 


IX.— BUILDING  MATERIALS. 

Puzzuolana  mortars  in  sea  ivatcr  ;   Change  of  compo- 
sition of .     (J.  (Jiorgis  and  G.  Cenni,     Annali 

Cliim.  Appl.,  1915,  3,  108—181, 

Samples  of  puzzuolana  mortars  wliich  had  been 
inuncrsed  in  sea  water — one  from  about  GO  A.D. 
and  five  others  from  1886,  1888,  1888,  1893,  and 
1897  respectively — were  analysed.  Comparison  of 
the  results  witli  the  probable  composition  of  the 
original  mortars  showed  that  in  all  cases  a  portion 
of  the  lime  had  been  removed  from  the  mortar  by 
the  action  of  sea  water,  but  that  after  some  time 
this  action  had  ceased,  for  the  percentage  ot  lime 
remaining  was  of  the  same  order  in  the  sample 
dating  from  00  a.d.  as  in  the  others.  The 
quantity  of  alkalis  had  diminished  in  all  cases, 
wliilst  that  of  magnesia  showed  no  appreciable 
change  in  four  samples  and  an  increase  and  do- 
crease  respectively  in  the  two  others. — A.  S. 

Patents 

Artificial  stones  ;    Furnaces  for  use  in  the  manu- 
facture of .     J.  VV.  Hughes,  Narberth,  Pa,, 

U.S.A  Eng.  Pat.  14,458,  June  10,  1914. 
The  furnace  consists  of  an  anmdar  tunnel  kiln 
with  a  travelling  hearth  on  to  which  the  articles  are 
delivered  by  means  ot  an  endless  chain  conveyor 
moving  transversely.  The  burned  articles  are 
removed  in  a  similar  manner  by  the  returning  halt 
of  the  same  conveyor. — A.  B.  S. 


Bricks  from  sand  ;     Manufacture  of  ■ 


J.  F. 


L^ger.    Fr.  Pat.  472,532,  May  20,  1914.    Under 

Int.  Conv.,  May  24,  1913. 
Bricks  are  made  by  pressing  a  mixture  of  8  parts 
of  sand,  1  part  of  barium  siilphate,  and  1  part 
of  calcined  magnesia,  together  with  sufficient 
magnesium  chloride  solution  to  form  a  bond. 
The  bricks  may  be  used  after  drying  for  24  hours 
in  the  open  air  and  are  quite  dry  after  a  week's 
exposure  ;  they  are  impervioas,  and  are  not 
affected  bv  water.  Argillaceous  sand  must  not  be 
used.— A.  B.  S. 

Bricks,  tiles  and  slabs  toith  a  cork  basis;    Manu- 
facture of .    J.  F.  L(5ger.    Fr.  Pat.   472,639, 

May  25,  1914.    Under  Int.  Conv.,  May  28,  1913. 

Bricks  and  other  articles  made  of  cork  compositions 
usually     deteriorate    rapidly     by    absorption    of 

D  2 
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moisture.  This  is  avoided  by  pressing  the 
articles  from  a  mixture  of  granulated  cork  and 
calcined  magnesia  to  which  is  added  a  solution  of 
magnesium  chloride.  Articles  so  made  are  fireproof 
and  as  resilient  as  other  cork  mixtures. — A.  B.  S. 

Briclcs  ;     Manttfachire   of   refractory  - 


T  "P 
Linger.  Fr.  Pat.  472,640.  jlay  2o,  1914.  Under 
Int.  Conv.,  May  28,  1913. 

A  MIXTURE  of  granulated  and  powdered  silica 
and  calcined  magnesia  with  a  solution  of  magnesium 
chloride  is  used  for  making  refractory  bricks 
infusible  at  the  temperature  of  the  blast-furnace. 

—A.  B.  S. 

Cement;    Process  of  manufacture  of  a  special - 


not  decomposed  by  sea  water  or  by  sulphate  or 
magnesian  waters.  A.  Klein.  Fr.  Pat.  472,619, 
May  23,  1914. 

The  clmker  before  being  ground  is  mixed  with 
from  5  to  20  %  of  an  anhydrous  oxide  of  magnesium, 
copper,  iron,  tin,  aluminium,  lead,  nickel,  or 
zinc,  preferably  with  10  °g  of  iron  oxide. — W.  C.  H. 


Wood  ;    Drying  - 


■  by  means  of  smoke.    H.  J.  B. 


Teillard,  jun.    Fr.  Pat.  473,192,  March   9,  1914. 

The  wood  is  placed  on  racks  in  a  closed  chamber 
into  which  smoke  is  delivered  from  an  external 
stove  by  means  of  an  inclined  pipe.  An  exit 
flue  Ls  provided  near  the  floor  in  the  opposite 
wall  of  the  drying  chamber,  this  flue  being  con- 
nected to  a  vertical  pipe  extending  above  the  top 
of  the  chamber.  The  action  of  the  smoke  does 
not  depend  on  its  heat,  but  on  its  chemical  pro- 
perties. The  wood  can  be  dried  by  means  of 
smoke  in  from  1  to  2  months,  as  compared  with 
6 — 8  months  for  drying  ^\'ith  steam,  and  1 — li 
years  for  drying  in  the  open  air.  Fumigation  is 
also  the  cheapest  method,  and  it  destroys  larvae, 
etc.— A.  B.  S. 

Wood  ;  Method  of  dyeing,  impregnating,  or  soften  iitg 

at    high    temperature,    and    preventing    the 

destruction  of  the  wood  during  such  process. 
L.  Petersen-Hviid,  Kastrup,  Denmark.  Eng.  Pat. 
29,614.  Dec.  23,  1913.  Under  Int.  Conv..  Dec.  30, 
1912. 

See  Ft.  Pat.  466,768  of  1913  ;    this  J., 1914,  965. 

Process  for  obtaining  alkalis  and  an  aluminium 
silicate  suitable  for  cement  manufacture  from 
natural  double  silicates.  Ger.  Pat.  281,006. 
See  VII. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURqY. 

[Steel.]  Comparative  study  of  single-impact,  re- 
peated-impact, rotatory-bending  and  alternating- 
bending  tests.  M.  Nusbaumer.  Bev.  M^t.,  1914, 
11,  1133—1190. 

Specheexs  of  a  series  of  industrial   steels,   after 
different    thermal    treatments,    were    tested    in  a 
Stanton-Bairstow  repeated-impact  testing  machine, 
in  a  modified  Wohler  macliine,  and  in  a  machine 
devised  to  bend  backwards  and  forwards  in  the 
same    plane    a    test-piece    secured    at     one     end 
(vibration  tests).     The  machines  used  are  described 
in  detail.    Normalised  steels.  The  endurance  of  the    [ 
normalised  steels  was  proportional  to  the  carbon    i 
content    for    the    Wohler     (rotary-bending)    and    ! 
vibration  tests.     Under  repeated-impact  tests  the    i 
same    relation    held    for    carbon    values      below 
0-25 — 0-30%,  but  was  reversed  for  higher  carbon 
values.     The   low-nickel   steels    possessed   greater 
endurance    than     the    iron-carbon    steels    under 
repeated-impact  and  vibration  tests  ;    no  Wohler 


tests  were  made.  Tlie  high-nickel  steels  were 
not  superior  to  the  iron-carbon  steels  of  moderate 
hardness  ;  no  Wohler  or  vibration  tests  were  made. 
The  nickel-chrome  steels  showed  even  greater 
endurance  under  repeated-impact  and  vibration 
tests  than  the  nickel  steels,  and  of  the  nickel- 
chrome  series  the  softest  steel  always  gave  the 
Viest  results  ;  no  Wohler  tests  were  made.  Quench- 
iiuj  followed  by  annealing  increased  the  endurance 
of  the  iron-carbon  and  the  low-nickel  steels  under 
repeated-impact  and  vibration  tests,  but  tended 
to  diminish  that  of  the  nickel-chrome  steels  ; 
no  Wohler  tests  were  made,  nor  were  the  high- 
nickel  steels  tested.  Quenching  tcithout  subsequent 
annealing  increased  the  endurance  of  the  mild 
iron-carbon  steels,  and  particularly  that  of  the  low- 
nickel  steels  under  repeated-impact  tests.  The 
nickel-chrome  steels  were  also  improved,  particu- 
larly the  cemented  nickel-chrome  steels.  The 
endurance  of  the  high-carbon  iron-carbon  steels 
and  of  the  high-nickel  steels  was  diminished. 
Quenching  decreased  considerably  the  endurance 
under  vibration  tests  of  the  iron-carbon  and  the 
low-nickel  steels.  It  improved,  on  the  contrary, 
the  nickel-chrome  steels.  No  Woliler  tests  were 
made,  nor  were  the  high-nickel  steels  tested.  The 
results  showed  that  the  endurance  of  a  given  steel 
under  any  form  of  repeated-stress  is  in  accordance 
with  the  resistance  under  the  single-impact 
(Fremont)  test ;  that  under  any  form  of  repeated- 
stress  a  steel  may  be  fractured  when  working 
below  the  elastic  limit,  if  the  test  is  continued  for 
a  sufficient  time  ;  and  that  under  all  forms  of 
repeated-stress,  fracture  is  produced  by  ijrogressive 
cracking. — T.  St. 


Steel  ;    Brittleiiess  of  mild  - 


produced  by  working 


it  at  "  blue  "  heat.  E.  Preuss.  Stalil  u.  Eisen, 
1914.  34,  1370—1374.  Z.  angew.  Chem.,  1915, 
28,  Ref.,  40. 

The  brittleness  of  mild  steel  was  found  to  be 
increased  to  a  remark.able  degree  by  small  tensile 
stresses  (elongations  of  1-7,  4-2,  or  S-3°o  respect- 
ively) at  250°  and,  especially,  at  300°  C.  The 
brittleness  increased  rapidly  with  the  stress 
apphed,  and  was  not  accompanied  by  any  per- 
ceptible change  in  the  microstructure  of  the 
metal.— A.  S. 

Chromium  and  vanadium  in  steel ;    Determination 

of .    C.  H.  Rich  and  G.  C.  Whittam.    jMet. 

and  Chem.  Eng.,  1915,  13,  238—239. 

Duplicate  determinations  of  chromium  and 
vanadium  may  be  completed  in  less  than  an  hour 
by  the  following  combination  of  the  methods  of 
Walters  and  Kent  Smith  (Met.  and  Chem.  Eng., 
1914,  12,  [5]  ;  see  also  this  J.,  1906,  138)  :— 1— 2 
grms.  of  the  steel  is  dissolved  in  40—60  c.c.  of 
sulphiu-ic  acid,  2 — 3  c.c.  of  nitric  acid  added,  and 
the  solution  boiled  and  diluted  to  170 — ISO  c.c.  ; 
20  c.c.  of  silver  nitrat*  solution  (1-33  grms.  per 
litre)  is  then  added,  and  the  hquid  boiled  during 
the  addition  of  successive  small  portions  of  moist 
ammonium  persulphate  until  the  chromium  is 
completely  oxidised,  as  indicated  by  the  precipita- 
tion of  manganese  dioxide  or  the  persistence  of  a 
pink  tint  in  the  liquid.  After  further  boiling  to 
decompose  the  excess  of  persulphate,  about  2  c.c. 
of  hydrocMoric  acid  is  added,  the  liquid  boiled 
untU  chlorine  is  completely  expelled,  cooled,  and 
diluted  to  400  c.c.  A  measured  volume  of  .V/IO 
ferrous  sulphate  is  then  added,  the  excess  of  the 
latter  titrated  with  iV  /lO  permanganate  (standard- 
ised against  sodium  oxalate),  and  the  percentage 
of  chromium  calculated.  The  titrated  solution 
is  prepared  for  the  determination  of  vanadium 
liy  discharging  the  pink  colour  with  ferrous 
sulphate,  adding  1  or  2  drops  of  permanganate,  and 
then  exactly  discharging  the  pink  tint  by  tlie 
addition  of  N /20  ferrous  sulphate.      A  measured 


Vol.  XXXIV., Mo.  0.]     Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


496 


Vdlunic  (if  till'  latter  is  (lion  addeil  iiiul  tlio  excess 
titnitod  with  standard  potasshiin  l>ii-lironiato,  the 
end  point  lieiiii;  the  lii-sl  appearance  of  tlie  niouient- 
ary  ihish  produced  in  a  sinall  drop  of  potassium 
feiTicyaiiiile  solution  hy  a  drop  of  tnc  assav  liipiid. 
'J'he  n'lntive  values  of  the  solutions  employed  in 
each  determination  are  found  hy  control  determina- 
tions on  2  iirnis.  of  plain  carbon  steel  under  the 
conditions  of  assay  ;  hut  it  is  usually  more  con- 
venient to  .i-scertaiii  these  reh»tions  in  acidified 
water  solutions  and  then  make  allowance  in  the 
analysis  for  '"  Manks  "  determined  in  solutit)ns 
of  plain  carhon  steel,  the  latter  being  consistent 
and  only  requirins?  verification  at  intervals. 
Accurate  results  were  obtained  in  determinations 
made  on  svnthetic  and  standard  steels  containing 
up  to  0  22"„  O  and  0  25"o  V.— W.  E.  K.  P. 

MuiKjuiienc  ill  llic  blasl-fnnuice  ;    Iti'iltirtion  of - 


II.  Thaler.   .Staid  u.  Kisen,  1911,  34,  1 181— 1184. 
Z.  augew   C'hem.,  lt)l.'>,  28,  Kef.,  3i). 

A.v  experimental  investigation  of  the  manufacture 
of  Spiegel  with  (i02,  \Oki.  Vim,  and  20;i2%  Mn 
respectively,  led  to  the  following  conclusions  : — 
Manganese  is  reduced  both  directly  by  carbon,  and 
indirectly,  and  the  fuel  consumption  increa.ses  with 
the  amount  nl  manganese  reduced.  Heduction  is 
promoted  bv  a  high  temperature  and  by  slow 
pjussage  of  t\\e  charge  through  the  furnace.  The 
proportion  of  manganese  recovered  in  the  spiegel, 
expressed  as  a  percenti^ge  of  the  amount  in  the 
chai-ge.  increases  with  the  purity  of  the  manganese 
ore  and  the  manganese  content  of  tlie  spiegel.  The 
slag  shoidd  have  a  basicity  corresponding  to  a  0-8 
to  10-silicale.  Under  normal  conditions  the  loss 
of  manganese  in  the  slag  is  a  fvmction  of  the 
quantity  of  slag  ;  it  diminishes  as  the  manganese 
content  of  the  spiegel  increases.  Loss  of  manganese 
by  volatilisation  is  small  in  the  case  of  low-grade 
s])iegel,  but  rises  rapidly  with  increasing  reduction 
of  manganese,  amounting  to  7 — 8%  for  20% 
spiegel.  The  loss  of  manganese  in  the  flue  dust 
does  not,  as  a  rule,  exceed  1  %. — A.  S. 

[Gold.]    Cyanide  planln  ;    The  effect  of  mineralised 

tcaiers  in .  T.  B.  Stevens  and  W.  S.  Bradley. 

Inst.  .Min.  and  Jlet.,  .\pril  15,  1915.  [Advance 
proof.]     14  pages. 

.At  the  Sons  of  Owalia  mine  (W.  Australia),  the 
best  practical  conditions  for  nsing  the  local  water 
supply  were  ascertained.  The  "  fresh  water  "  was 
obtained  from  shallow  wells  and  the  "  salt  water  " 
from  the  drainage  of  underground  workings.  The 
salt  water  cont-ained  CaSO,  3-581,  iMgClj  6-317, 
.MgSO,  2-7(!0,  and  Nad  42-972  grnts.  per  litre. 
Until  recently  salt  water  only  was  used  in  the 
plant,  (he  sand  from  the  battery  being  treated 
with  0-3  and  the  slime  with  0-U7"„  cyanide  solution. 
The  use  of  protective  alkali  wa.s  not  economically 
possible,  as  12  lb.  of  pure  lime  was  required  per 
ton  of  salt  water  ;  but  by  adding  2  lb.  per  ton  of 
ore  the  cyanide  consinnption  was  reduced  owing 
to  the  protective  action  of  magnesium  hydroxide. 
The  addition  of  a  small  quantity  of  fresh  water 
caused  the  deposition  of  considerable  magnesium 
hydroxide  and  calcium  sulphate  on  the  zinc 
shavings,  due  to  the  dilution  of  the  sodium  chloride. 
Experiinents  made  with  fresh  water  proved  that  it 
wa-s  far  more  satisfactory,  and  that  the 
hicarbonates  consumed  more  cyanide  than  the 
other  <-yanicidcs  present ;  this  was  counteracted 
by  adding  a  sufficiency  of  lime. — W.  U.  S. 

Cyanide    solutions ;      The    preripilatiny    action    of 

carbon  in  contact  icith  auriferous .     W.   R. 

Feldtmann.  Inst.  >Min.  and  Met.,  April  15.  1915. 
[Advance  proof.]  15  pages.  (See  also  this  J., 
1913,   1014.) 

The  graphitic  schists  of  West  Africa  are  known  to 
precipitate    gold    from    cyanide    solutions.     The 


results  of  experiments  are  given  showing  that  this 
precipitating  action  is  closely  analogous  to  that  of 
wood  charcoal  :  in  botli  cases  there  is  no  visible 
coating  on  tin-  precipitant,  and  tlie  precipitated 
gold  is  insi)Inl)Ie  in  cyauiile.  but  sohible  to  a  large 
extent  (aliout  75",,)  in  soiiiuni  sulphide  soluti(jn, 
with  simultaneous  fonnation  of  soilium  Ihioivanato 
in  molecular  excess  of  the  precipitated"  gold. 
From  gold  <-hloride  solution,  on  the  other  hand, 
gold  is  precipitated  as  a  visible  metallic  coating, 
soluble  in  cyanide.  After  treatment-  with  alkali 
sulphiile,  (he  precipitating  power  of  both  schist  and 
charcoal  is  renewed  practically  in  its  entire(v.  It 
is  suggested  that  the  gold  is  precipitated  in"  com- 
bination with  cyanogen,  possibly  as  a  "  carbonyl 
aurocyanide."  It  may  be  possible  to  recover  gold 
from  graphitic  cyanide  tailings  Ijy  sodium  sulphide, 
using  copper  as  a  precipitant. — \V.  R.  S. 

Goklhullion;  Rcfiniiuj  ~ — .  T.  K.  Hose.  I'resi- 
dential  Address.  Inst.  Min.  and  Met.,  Feb.  18, 
1915.     21  pages. 

Three  processes  for  refining  gold  bullion  aie  at 
present  in  use  on  a  large  scale  :  (1)  boiling  with 
sulphuric  acid,  (2)  treatment  of  the  niolten"met<il 
with  (hlorine  gas,  (3)  electrolytic  refining.  Two 
modifications  of  the  electrolytic  process  are  used  : 
the  silver  nitrate  process  for  alloys  rich  in  silver, 
and  the  gold  chloi'ide  process  for  alloys  rich  in  gold. 
In  the  latter,  or  Wohlwill,  process  the  electrolyte 
contains  gold  chloride  and  tree  hydrochloric  acid  ; 
the  anode  consists  of  the  impure  iiullion,  the  silver 
of  which  is  converted  into  chloride  which  deposits 
as  slLine  and  coats  the  anode.  If  more  than  (i"];,  of 
silver  is  present  in  the  lat ter,  it  Ijccomcs  necessary 
to  remove  the  coating  of  chloride  :  by  superposing 
on  the  direct  current  an  alternating  current  of 
greater  voltage  {pulsating  current),  tlie  coating  is 
stripped  olT  and  falls  to  the  bottom.  The  gold 
dissolves  in  the  form  of  auric  and  aurous  chlorides, 
the  latter  being  decomposed  ))y  water  with 
formation  of  finely  divjiled  gold:  3IIAuCL  = 
2Au-t-HAuCl4  +  2HCl.  The  anode  sludge  there- 
fore contains  gold  in  amounts  increasing  with  the 
temperature  of  the  bath.  At  the  Denver  mint, 
with  a  temperature  of  05°  C,  the  amount  of  gold 
found  in  the  slime  was  11-37%  of  that  deposited 
on  the  cathode  ;  with  a  cold  bath  it  is  less  than 
1  %.  A  cascade  system  of  mixing  is  to  be  adopted 
in  the  New  York  refinery  for  maintaining  uniform 
concentration  ;  the  use  of  a  propeller  reduces  the 
fineness  of  the  deposit,  as  it  dri\ cs  particles  of 
silver  chloride  against  (hi;  cathode,  where  they 
adhere.  I'latinuin  is  not  dissolvetl  unless  alloyed, 
when  it  passes  into  the  solution  and  rem,ains  there  ; 
palladium  behaves  similarly.  The  current  density 
used  in  practice  is  400 — 500  amp.  in  Germany,  and 
700 — 10(10  amp.  per  s<i.  metre  in  the  United  States, 
the  amount  of  free  hydrochloric  acid  varying  be- 
tween 5  and  10%.  The  author's  experiments  go 
to  prove  that  with  20 — 30%  of  acid  a  current 
density  of  3000 — 5000  amp.  may  be  maintained, 
practically  no  gold  passing  into  (he  slime.  The 
amount  of  gold  present  as  chloride  is  3 — 7  %  ;  if 
increased  to  20%  a  higher  current  density  may  be 
used,  and  the  Liietal  forms  .'i  yellow  coherent  sheet. 
Tlie  electrolytic  method  yields  (he  purest  product 
at  low  working  cost,  but  (he  (ime  of  treatment  is 
much  longer  tlian  in  the  other  processes,  and  50% 
of  the  gold  undergoing  treatment  is  locked  up  in  the 
plant.— W.  U.S. 

riatinum  phitimj.  O.  Nikolaus.  Elektrochem. 
Zeits.,  1914.  21,  193—195.  Z.  angew.  Cheui., 
1915,   28,  Uef.,  37. 

A  PUKK,  white  deposit  can  be  obtained  by  using  a 
boiling  bath  composed  of  4  grms.  of  platinic 
chloride.  20  grms.  of  ammonium  phosphate, 
90  grms.  of  sodium  phosphate,  and  5  grms.  of 
sodium  chloride  to  1  litre  of  water.     The  article 
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to  be  plated  should  be  su.^pended  between  two 
anodes  and  kept  in  motion.  The  potential  diiier- 
ence  shoidd  be  6 — 8  volts. — A.  S. 

Copper  cyanide  plaling  solutions.     M.   C.  Weber. 

Lewis   Inst.,   Chicago.     Met.   and  Chem.   Eng., 

1915,  13,  255—256. 
By  the  use  of  cuprous  cyanide  for  the  preparation 
of  plating  solutions,  the  presence  of  inert  salts  in 
the  latter  is  avoided  and  the  efficiency  of  the  baths 
increased,  since  solutions  highly  concentrated  in 
copper  can  be  worked  at  a  relatively  low  specific 
gravity.  As  prepared  from  cuprous  cyanide  and 
the  cojpper  salts  ordinarily  employed,  the  cost  of  a 
plating  liath  of  a  given  concentration  in  copper 
varied  as  follows  : — 

Copper  cyanide  (70%  Cu) — 

100  lb.  copper  cyanide S42.00 

100  lb.  sodium  cyanide     22.00 


S64.no  (£13  63.  8d.) 


Copper  carbonate  (50%  Cu) — 

140  lb.  copper  carbonate $19.60 

239  lb.  sodium  cyanide     ....       52.58 

S72.18  (£15  Oa.  9d.) 

Cupri-cupro  suijihite  ("  red  copper  compound  " — 40%   Cu) — 

175  lb.  red  copper  compound      552.50 
160  lb.  sodium  cyanide     35.20 

S87.70  (£18  5s.  5d.) 

Copper  acetate  (31%  Cu) — 

220  lb.  copper  acetate       S44.00 

193  lb.  sodium  cyanide     ....       42.46 


§86.46  (£18  OS.  3d.) 

After  continuous  use  for  2  hours,  the  first  solution 
was  practically  unchanged,  whereas  each  of  the 
others  required  an  addition  of  sodium  cyanide  to 
prevent  coating  of  the  anode. — W.  E.  F.  P. 


Brass;      Anali/sis     of - 


Koch.     Chem. 


Zeit.,  1915,  39,  215. 

One  gram  of  brass  turnings  is  treated  «ith  15  c.c. 
of  sulphuric  acid  (1:1)  and  10  c.c.  of  nitric  acid 
of  sp.  gr.  1-20,  in  the  order  named,  and  the  solution 
is  boiled  iintil  nitrous  fumes  are  completely  ex- 
pelled and  crystals  of  zinc  sulphate  begin  to 
separate.  Distilled  water  is  added  to  the  partly 
cooled  liquid  to  a  total  volume  of  150  c.c,  and  the 
copper  is  determined  as  described  previouslv 
(Chem. -Zeit..  1913,  37,  873).  Solid  sodium 
hydroxide  (18  grms.)  is  .stirred  into  the  copper-free 
solution  cooled  to  about  30°  C,  potassium  cyanide 
(5  grms.)  is  added,  and  the  zinc  Ls  determined  by 
electrolytic  deposition  upon  the  platinum  electrode 
already  employed  in  the  copper  determination. 
Concordant  results  are  obtamed  under  any  of  the 
following  sets  of  conditions  : — 


Temp. 

Current. 

Time. 

Start.              End. 
70°  C.      ,       95°  C. 
70°  C.            85°  C. 
.50°  C.      '       70°  C. 
60°  C.     1  ord.  temp. 

Amps. 
5 
3 
1 
0-4 

Volts. 
6 

5-5 
5 
4 

Hours. 

1 

n 

5 
left  overnight 

In  the  last  case  the  liquid  is  kept  at  50°  to  60°  C. 
for  about  2  hours  before  allowing  to  cool.  It  is 
sufficient  to  wash  the  deposited  zinc  with  cold 
water.  The  electrode  holders  are  coated  with 
asphaltum  lacquer. — J.  R. 

Alloys  rich  in  lead  (while  metal,  type  metal,  solders, 

etc.);  Electrolytic  an  all/sis  of .  I.  Compagno. 

Annali  Chim.  Appl..  1915,  3,  164—168. 

One  gnn.  of  tlie  alloy  is  treated  with  4  c.c.  of 
concentrated  hydrochloric  acid  and  4  c.c.  of 
nitric  acid  (sp.  gr.  1-2),  and  after  a  few  hours 
the  mixture  is  heated  to  expel  nitrous  fumes. 
The  liquid  is  poured  off  and  the  residual  lead 
chloride  is  washed  by  decantation  two  or  three 
times  with  cold  water  acidulated  with  a  few 
drops  of  hydrochloric  acid.  The  solution  and 
washings  are  made  alkaline  ^vith  sodium  hydroxide, 


treated  ^vith  30  c.c.  of  sodiimi  monosulphide 
solution  (sp.  gr.  1-225),  and  with  0-4  grni.  of 
potassium  cyanide  to  retain  copper  in  solution, 
then  boiled,  allowed  to  settle,  the  solution  poured 
off,  and  the  precipitated  sulphides  washed  by 
decantation  two  or  three  times  with  hot  water 
to  which  a  few  drops  of  sodium  sulphide  solution 
have  been  added.  The  lead  chloride  is  dissolved 
in  the  smallest  possible  quantity  of  hot  sodium 
hydroxide  solution,  the  solution  diluted  with 
15 — 20  c.c.  of  hot  water,  treated  with  20  c.c. 
of  sodium  .sulphide  .solution  and  01  grm.  of 
potassium  cyanide,  and  the  precipitate  washed 
by  decantation  as  described  above.  The  two 
sulphide  precijiitates  are  collected  on  the  same 
filter  and  washed  with  hot  water  containing 
sodium  sulphide  :  the  total  quantity  of  sodium 
sulphide  ,  solution  used  for  precipitation  and 
washing  is  80  c.c.  The  solution  and  washings  are 
concentrated  to  130  c.c,  and  antimony,  copper, 
and  tin  determined  as  described  previously  (this  J., 
1913,  979).  The  precipitate,  together  with  the 
filter  paper,  is  boiled  with  25  c.c.  of  dilute  nitric 
acid  (sp.  gr.  1-2),  diluted  with  water,  the  .solution 
decanted,  and  the  residue  boiled  successively 
with  25  c.c.  of  dilute  and  20  c.c.  of  concentrated 
nitric  acid,  then  collected  on  a  filter,  and  washed 
\vith  cold  water.  In  the  solution  the  lead  is 
determined  electrolyticaUy  as  dioxide  in  the 
usual  way.  and  u-on,  zinc,  etc.,  by  known  methods. 
.Some  results  obtained  by  this  method  with  alloys 
of  know'n  composition  are  tabulated. — A.  S. 

Zinc  smelting ;   Action  of  slays  and  vapours  on  the 

muffles  {retorts)  in ,  and  absorption    of  zinc 

oxide  by  clay.  O.  Proske.  Metall  u.  Erz, 
1914,  11,  333—339,  377—385,  412—418,  553— 
562.     Z.  angew.  Chem.,  1915,  28,  Ref.,  36. 

The  formation  of  zmc-spiuel  occurs  to  a  larger 
extent  in  hand-made  than  in  machine-made 
retorts  ;  it  is  diminished  greatly  by  addition  of 
coke  to  the  mass  used  for  making  the  retorts. 
During  smelting  the  slag  takes  up  considerable 
quantities  of  silica  and  alumma  from  the  retorts, 
and  a  viscous  layer,  intermediate  in  composition 
between  the  slag  and  the  retort,  is  formed,  which 
tends  to  prevent  rapid  destruction  of  the  latter. 
It  is  only  at  the  liigher  temperatures  prevailing 
towards  the  end  of  the  distillation  that  there  is 
any  pronounced  destructive  action  of  the  slag 
on  the  retorts.  The  absorption  of  zinc  oxide  by 
the  clay  used  for  making  the  retorts,  and  its 
fixation  as  aluminate,  increases  with  the  pressure, 
temperature,  and  time. — A.  S. 

Tin  S7nelting  in  Bolivia.    R.  Peiet.   Jlin.  and  Eng. 
World,    1915,    42,   643. 

Practically  the  whole  of  the  tin  ore  mined  in 
BoUvia  is  exported  to  Europe  for  smelting.  Ex- 
periments have  recently  been  made  with  a  Wile 
electric  furnace  in  smelting  Bohvian  "  barilla  "  or 
concentrates  producing  tin  of  98-|  %  purity  directly 
from  the  fxirnace  without  any  refining.  Tlie 
balance  was  composed  of  0-69%  antimony  and 
0-56%  iron.  The  loss  of  tin  in  the  slag  was  1-89  %, 
which  represented  about  5 — 10°o  of  the  tin 
charged  The  power  expended  was  about  450  kw.- 
hrs.  per  ton.  The  analysis  of  the  concentrates 
was  as  follows  :  Tin,  66"90  ;  iron,  0-92  ;  stdphur, 
114  ;  silica,  5-24  ;  lime,  nil  ;  antimony,  0-42%. 

Sitlphulcs  ;    Formation   and  decomposition  of  - 


during  roasting.  B.  Dudlev,  jun.  Met.  and  Chem. 
Eng.,  1915,  13,  221 — 226! 

Figures  and  curves  (based  on  the  results  of  other 
investigators)  are  given  showing  the  composition 
of  equifilirium  mixtures  resulting  from  dissociation 
of  sulpluu-  trioxide  at  atmospheric  pressuie  ; 
the  total  equihbrium  pressures  of  sulphur  trioxide, 
sulphiu-     dioxide,     and     oxygen     formed     above 
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various  heated  sulphates  ;  and  the  dissociation 
tensions,  up  to  800°  C,  of  certain  sulpliates 
with  respect  to  sulphur  trioxi<le.  Tlie  concen- 
trations of  the  sulphiH'  oxides  in  tlie  t;as  in 
immediate  contact  witli  the  ore  and  in  the  inter- 
stices of  the  oif  heil  are  preater  than  is  shown 
by  the  analysis  of  the  furnace  gas  a-s  a  whole, 
and  the  conipusilinn  of  the  giis  in  the  intei'stices 
approaches  that  of  the  fiu-nace  pvs  as  the  depth 
of  ore  hed  decroa.scs  an<l  the  rapidity  of  rahhiing 
incn'iises.  Conseiiuently  tlie  formation  of  sul- 
phates in  the  roiustlng  furnace  is  promoted  liy  low 
temperature,  thick  beds  of  ore,  and  slow  ralii>ling, 
and  prt>vented  (or  their  decomposition  assisted) 
by  the  opposite  conditions. — W.  K.  F.  P. 

Moiutsiic  and  irolfrdtnile  ;    Concentration  of . 

K.  Freise.      Metall  u.    Krz,  19H,    11,   573—578, 
587—594.    Z.  angew.  Cheni.,  li)!.',,  28,  Kef.,  37. 

MoxAzlTK  concentrates  may  be  divided  into  tluve 
groups  according  to  the  ease  with  which  the 
nionazite  may  be  sepjirated  from  accompanying 
minerals  by  magnetic  treatment  :  those  containing 
garnets,  witli  the  exception  of  iron-alumina  garnets, 
are  the  most,  and  those  containing  tourmaline, 
olivme,  hornblende,  and  augites  are  the  lea.st 
refractory,  whilst  those  containing  zircons  occupy 
an  intermediate  position.  Iron  minerals  are  best 
sepai-atcd  by  a  preliminary  magnetic  treatment. 
Roasting  increa.ses  the  magnetic  susceptibility  of 
monazite  about  four-fold  and  also  increases  that 
of  most  of  the  coloiu'ed  acconi[)auying  minerals. 
The  magnetic  susceptibility  of  monazite  increases 
with  the  cerium  content  but  appears  to  be  in- 
dependent of  the  tliorium  content. — A.  S. 

Patents. 

Iron  for  cast inys  ;   Method  of  pre parimj .  W.  G. 

Kranz,  Sharon,  Pa.,  Assignor  to  The  National 
Malleable  Castings  Co.,  Cleveland,  Oliio.  U.S. 
Pat.  1,132.(5(31,  .March  23,  1915.  Dat«  of  appl., 
April  17,  1911. 

Iron  rich  in  carbon  and  sulphur  is  heated  in  an 
electric  furnace  with  lime  to  eliminate  the  sulphur. 
The  treatment  may  be  continued  until  calcium 
carbide  forms,  by  which  oxides  are  removed  from 
the  metal,  and  carbon  may  also  be  added. — W.R.S. 

Iron  or  steel  from  r/alvaniscd  scrap  ;   Production  of 

.     K.  Albert  and  O.  Schleimer.     Cier.  Pat. 

280,414,  Dec.  2,  1913. 

The  scrap  is  melted  by  adding  it  to  a  highly  heated 
bath  of  molten  iron,  <;.</.,  in  an  open-hearth  or 
electric  furnace.  The  zinc  Is  volatilised  as  metal 
or  as  oxide  and  is  recovered  fis  oxide  from  the 
furnace  gases. — A.  S. 

{Zinc  and  h'aU\  sulphide  ores  ;    Heparalion  of  - 


Amalgamated  Zinc  (De  Bavay's),  Ltd.,  Mel- 
bourne, Australia.  Eng.  Pat.  9049,  April  9,  I9I4. 
Under  Int.  Conv.,  April  11,  1913. 

The  ore  is  submitted  to  a  flotation  process,  and 
the  concentrate  of  mixed  lead  and  zinc  sulphides 
is  then  agitated  and  aerated  in  a  solution  of 
sodium  carbonate  (0-2 — 3%)  to  obtain  a  float 
concentrate  rich  in  zinc  and  a  residue  rich  in  lead. 
When  a  frothing  agent,  such  as  eucalyptus  oil, 
is  used  in  the  preliminary  concentration,  the 
mixed  sulphides  are  treated  with  a  solution  of 
sodium  sulphide  or  hydrogen  sulphide  previous  to 
separation. — W.  R.  S. 

Zinc ;      Process    and    electric    furnace    permitting 

the  extraction,  in  a  state  of  purity,  of from 

its  ores.  E.  F.  C6te  and  P.  R.  Pierron,  Lyons, 
France.  Eng.  Pat.  14,192,  June  12,  1914. 
Under  Int.  Conv.,  Nov.  19,  1913. 

The  ore  is  reduced  in  an  "  arc  and  resistance  " 
furnace    connected    to   an    "  iudii-ect   resistance " 


furnace  ;  the  zinc  vapour  passes  into  the  latter, 
condensing  in  its  upper  part  in  the  form  of  drops 
and  powder  on  the  surface  of  an  eliT-trically 
heat<(l  column  of  coarse  carbon,  wliilc  the  funuice 
giuses,  which  are  the  cause  of  the  formation  of  zinc 
powder,  escape  upwanls  through  a  stack  tilled 
with  carbon  pieces  on  which  the  remainder  of  the 
zinc  condenses.  The  lower  layer  of  the  carbon 
column  is  withdrawn  from  lime  to  time  ami  re- 
placed at  the  top  by  carbon  from  tlie  slaik  ; 
the  condensed  zinc  descends  with,  and  is  re- 
distilled by,  the  lieated  carbon  which  retains 
iiupurities,  the  zinc  vapour  passing  laterally 
tlirough  pipes  leading  into  a  condenser  below, 
where  the  pure  metal  collects  in  tlie  liquid  state. 

— W.  R.  S. 

Zinc;  Production  of by  electrolysis.  Apparatus 

for    producinij   zinc,    copper,  or    other  vtetals    hi/ 
electrolysis.      M.   Perreur-Lloyd.      Fr.    Pats,    (a") 
472,7(53  and  (B)  472,764,  May  28,   1914. 
(a)  Foueig.x  metals  are  separated  from  the  zinc 
solution  by  passing  it  thi-ough  vessels  containing 
waste  zmc  to  precipitate  copper,  and  afterwards 
:    over  on^   rich   in   zinc   oxide,   to   precipitate   iron. 
Or  the  zinc  only  may  be  dissolved  from  the  ore 
by    sulphurous    acid,    obtained    by    roasting    zinc 
blende,      the     solution     containing      sulphite     or 
bisulphite    being   then    oxidised    to    sulphate    by 
air.     Bubbles    of    hydrogen    are    removed     from 
the  deposited  zinc  by  means  of  rubbing  pads  having 
a  reciprocating  motion,     (b)  The  rotary  cathode 
cylinder    is    supporteil    between    two    end    discs, 
in  which  are  adjusted  and  fixed  the  ends  of  the 
shafts,  which  turn  in  stuffing-boxes  fixed  in  the 
walls  of  the  outer  vessel.     Tlie  anode  completely 
envelops  the  periphery  of  the  cathode,  with  the 
exception  of  a  longitudinal  upper  space,  in  which 
rubbing  pads,  acting  on  the  outer  surface  of  the 
deposited  metal,  are  disposed.     The  longitudinal 
rod,    carrying    the     rubbing     pads,    is     given    a 
reciprocating  motion  by  means  of  a  bent  lever  aiul 
cam  mechanism  driven  by  the  cathode  sliaft,  the 
variation  of  the  pivot  of  the  lever  varying  con- 
stantly   the    position    of    the    rubbing    pads    and 
preventing  the  formation  of  striae  on  the  metal. 
The   anode,   consisting   of   end   supports   carrying 
several   concentric   groups  of  lead   rods,   is   made 
in  two  parts,  and  the  upper  portion,  together  with 
the  longitudinal  bar  carrying  the  rubbing  pads,  may 
be  removed  for  the  withdrawal  of  the  deposited 
metal  on  the  cathode. — B.  N. 

[Silver-cadmium]  alloys  ;    Process  of  makintj . 

E.  D.  Gleason,  Flatbush,  N.Y.,  Assignor  to 
R.H.King,  Brooklyn,  N.Y.  U.S.  Pat.  1.133,019, 
March  23,  1915.  Date  of  appl.,  July  18,  1911. 
Renewed  ,May  13,  1912. 

A  DUCTILE  alloy  (Ag  55,  Cd  45%)  is  made  by 
heating  silver  to  approximately  its  boiling  point 
under  a  layer  of  flux,  adding  cadmium,  and  agitat- 
ing the  molten  mass.-  -W.  R.  S. 

Roasting  furnace  ;  Rotary  muffle  - 


...  Bunzlauer 
Werke  Lengersdorff  und  Co.  Ger.  Pat.  280,428, 
June  8,  1913. 

The  long  rotary  roasting  chamlier,  mounted  at  an 
inclination  to  the  horizontal,  is  elliptical- in  cross- 
section.  Along  the  wide  sides  of  the  chamber  are 
two  flat  roasting  hearths,  the  spaces  between  the 
hearths  and  the  wall  of  the  chamber  serving  as 
heating  flues.  JIanholes  and  openings  for  viewing 
the  interior,  fitted  with  covers,  are  provided  in 
the  narrow  sides  of  the  roasting  chamber,  which 
are  not  heated.  Tiie  material  is  introduced  at  one 
end  into,  and  discharged  at  the  other  end  from 
the  roasting  cliamber  through  fixed  cyUndrical 
chambers,  the  internal  diameter  of  wliich  is  shorter 
than  the  major  axis  of  the  roasting  chamber.  By 
varying  the  diameter  of  the  outlet  chamber  the 
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depth  of  the  charge  in  the  roasting  chamber,  and 
hence  tlie  amount  of  material  passing  tlirough  in 
a  given  time,  can  be  regulated  without  altering 
the  slope  of  the  furnace. — A.  S. 

Furnace  for  oblaining  easily  oxid'wahlc  melals.  A. 
Zavelberg.  Ger.  Pats.  (A)  276.364,  Aug.  6,  1913, 
and  (B)  280.524,  April  2,  1014.  Additions  to 
Ger.  Pat.  226,257  (this  J.,  1910,  1400). 

(a)  Tue  furnace  is  composed  of  a  number  of  inde- 
pendent reaction  chambers  or  shafts,  and  tight 
joints  lietween  the  walls  of  adjacent  chambers  are 
obtained  by  means  of  packing  layers  of  finely 
grovind  quartz,  asbestos,  or  the  like.  (B)  A  packing 
layer  of  finely  ground  pure  silica,  e.g.,  washed  sea 
sand,  is  used. — A.  S. 


Furnaces ;    Electro-metallurgical  - 


more  especi- 


Furnaces  ;     Ore-roastiny  ■ 


E.    Bracq,    Lens, 


ally  suitable  for  the  manufacture  of  aluminium 
and  its  alloys.  Comp.  des  Prod.  Chim.  d'Alais  et 
de  la  Camargue.   Fr.  Pat.  473,043,  Sept.  3,  1913. 

The  molten  metal  in  the  bottom  of  the  furnace  is 
connected  to  the  negative  terminal  by  a  mass  of 
aluniiuium,  of  cro.ss-section  gradually  increasing 
towards  the  outside  of  the  furnace,  and  passing 
through  the  base.  The  heat  is  thus  conducted  away 
sufficiently  rapidly,  or  the  mass  of  aluminiuni  may 
be  cooled  by  circidatiou  of  water,  to  prevent  fusion. 

— B.  N. 

Briquettes  of  fine  ores,  flue  dust.  etc.  ;    Manufacture 

of .     B.  Miiller-Tromp.     Ger.  Pat.  278,105, 

Pec.  12,  1909. 

The  material  \s  mixed  with  calcined  phosphatic 
chalk  and  briquetted  in  a  moderately  moist  con- 
dition, with  or  without  addition  of  quicklime. — A.S. 

Oil    used   for    hardening     \meials'\ ;     Process    and 

apparatus  for  coolinn .     Dittmann-Neuhaus 

und  Galiriel-Bergenthal  A.-G.  Ger.  Pat.  280,512, 
May  20,  1914. 

Water  is  deUvered  on  to  the  surface  of  the  oU  and 
sinks  through  it,  thereby  cooling  it.  The  water 
flows  from  the  lower  part  of  the  hardening  tank 
into  a  settling  vessel  to  recover  the  oU.— -A.  S. 

Phosphor-copper  ;  Process  for  the  production  of . 

E.  Schulte.    Ger.  Pat.  281,293,  Jlarch  11,  1913. 

Molten  phosphorus  in  measured  quantities  is 
forced  into  a  bath  of  molten  copper  by  hydraulic 
pressure,  with  exclusion  of  air. — A.  S. 

Alloys  of  iron.  J.  B.  Speer,  Trappe,  Md.,  and  W.  L. 
Forster,  Bochester,  Pa.,  U.S.A.  Eng.  I'at. 
29,634,  Dec.  23,  1913.  Under  Int.  Conv.,  March 
18,  1913. 

See  U.S.  Pat.  1,071,364  of  1913  ;  this  J.,  1913,  947. 

Steel;    Manufacture  of .    W.  G.  NichoUs.    Fr. 

Pat.  473,105,  June  5,  1914. 

See  U.S.  Pat.  1,100,905  of  1914  ;  this  J.,  1914,  792. 

Slags  in  steel  icorJcs  ;     Use  of  coUectimi  vessels  for 

.    F.  Dahl.    Fr.  Pat.  472.738,  May  27,  1914. 

Under  Int.  Conv.,  Jan.  9,  1914. 

See  Ger.  Pat.  279,542  of  1914  ;   this  J.,  1915,  233. 


Galvanising-haih.  N.  K.  Turnbull,  Manchester. 
U.S.  Pat.  1,132,889,  March  23,  1915.  Date  of 
appl.,  Nov.  13,  1913. 

See  Eng.  Pat.  9815  of  1913  ;    this  J.,  1914,  489. 

Galvanising  wire,  hoops,  sheets,  and  the  like.  H.  H. 
Field,  GrappenhaU,  M.  Howarth,  Latchford,  and 
E.  A.  Atkins,  Liverpool.  U.S.  Pat.  1,133,628, 
March  30,  1915.     Date  of  appl.,  Feb.  11,  1913. 

See  Eng.  Pat.  27,641  of  1912  ;   tliis  J.,  1914,  425. 

Copper  ;     Electrolytic    process    of   producing . 

JI.  Perreur-Lloyd,  Boulogne,  France.  U.S.  Pat. 
1,133.059,  March  23,  1915.  Date  of  appl., 
March  28,  1912. 

See  Fr.  Pat.  441,044  of  1912  ;    this  J.,  1912,  932. 

Ores  ;    Process  for  reducing .     H.   C.  Alford. 

Ft.  Pat.  471,898,  May  7,  1914. 

See  U.S.  Pat.  1,097,150  of  1914  ;  this  J.,  1914,  698. 

Neutralising   corrosive    [sulphtiric   acid]  fumes   in 
gases.    U.S.  Pat.  1,132,679.    See  VII. 

Preparation  of  colloidal  hydro.fidcs  of  osmium  and 
ruthenium  and  of  the  colloidal  metals.  Ger.  Pat. 
280,365.    See  VII, 

Manufacture  of  hydrogen  in  iron  and  steel  ivorks. 
Ger.  Pat.  280,961.     ,S'ee  VII. 


XL— ELECTRO-CHEMISTRY. 

Patents. 

Furnaces ;      Electric    resistance .     G.     Gmiir- 

Zehnder,  Aarau,  Switzerland.  Eng.  Pat.  23,495, 
Dec.  3,   1914. 

The  refractory  material  under  treatment  is  placed 
in  a  central  tube  clear  of  the  current  ck-cuit,  and 
enclosed  within  two  concentric  heating  tubes 
mounted  between  top  and  bottom  conducting 
Ijlocks.  The  concentric  tubes  may  be  raised 
vertically  to  open  the  fmnace,  and  a  cooling  air 
blast  is  simidtaneously  brought  into  action  upon 
the  tube  contahiing  the  heated  material. — B.  N. 

Furnace  ;    Electric with  several  fusion  hearths, 

and  electrodes  of  different  polarity  vertically  above 
the  hearths.  HeUenstein  Elektro-Ofen-G.  m.  b. 
H.  Ft.  Pat.  473,416,  .Tune  13,  1914.  Under 
Int.  Conv.,  June  14,  1913. 


France.  Eng.  Pat.  11,743,  May  12,  1914.  Under 
Int.  Conv..  May  13,  1013.  Addition  to  Eng. 
Pat.  20,108  of  1912. 

See  Addition  of  Mav  13,  1013.  to  Fr.  Pat.  434,494 
of  1011  ;   this  J.,  1014,  88. 

Zinc  ;    Roasiing  of  compounds  or  ores  containing 

.      A.    £.    J.    Queneaxi,    Philadelphia,    Pa. 

U.S.  Pat.  1.132,084.  March  23,  1915.  Date  of 
appl.,  July  19,  1911. 

See  Ft.  Pat.  445,233  of  1912  ;   this  J.,  1912,  1180. 


The  furnace  vessel,  compz'ising  several  chambers 
containing  electrodes,  is  sm'momited  by  a  common 
charging  vessel,  fonned  in  a  single  piece  by  pro- 
longing the  furnace  walls.  The  escaping  gases 
are  withdrawn  from  the  charging  vessel  through 
tubes  passing  laterally  through  the  walls  or  down 
into  tVie  interior,  the  material  above  the  mouths  of 
the  tubes  ijreveiituig  the  entry  of  air.  The 
electrodes  are  separated  in  the  charging  vessel  by 
partitions,  which  prevent  the  lateral  passage  of  the 
current  lietween  the  electrodes,  and  permit  the 
replacement  of  electrodes  of  one  phase  without 
interrvipting  the  working,  and  without  entry  of  air 
into  the  other  chambers.  Each  electrode,  together 
with  its  mounting,  is  completely  surrounded  by  an 
iiLsulating  sleeve. — B.  N. 

Plate  for  electrical  or  secondary  batlcries  or 
accumulators.  E.  Hancock  and  D.  David, 
Cardiff.  U.S.  Pat.  1.133,041,  March  30,  1015. 
Date  of  appl.,  Aug.  25,  1914. 

See  Eng.  Pat.  19,109  of  1913  ;   this  J.,  1914,  1090. 

Ozoniser,  and  sterilisation  oficaier  by  ozone.    Fr.  Pat. 
473,184.     See  XIXb. 
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XU.— FATS;    OILS;    WAXES. 

Oil-aeeii  ;     A    new from  S.   America.      K.    M. 

.Tc.s.-i()ii.  Hull.  Misct'II.  Inform..  Rov.  Uotan. 
(laid.,  Kew,  1!U  I,  No.  !t,  :«;j— 331.  Bull, 
liuroiiu  Aj^rii-.  InU'U.,  1U1,J,  6,  ".">. 

A  .'iiiii-MKNT  of  tho  .si'ods  of  Ostcophheum  phdij- 
sprrmiim.  Wiirl).  (Afi/ristira  plali/Kpcrvui.  Spruce),  a 
tree  iiHlii;eiious  to  N.W.  Ura/.il,  was  ii'iently  rc- 
ci'iveil  at  Liverpool.  On  extractiuj;  with  petroleutn 
spirit:  a  wliit<-,  <r\  stalliiie  fat  with  very  little 
smell,  \va.s  otitaineii.  'I'lii-  kernels  of  one  sample 
fiavo  .".."v2"„  of  fat.  «i(li  in.  pt.  V.i'  ('.,  ami  solidif. 
pt.  3il'  ('.,  iodine  value  (W'ijs)  015",',,  s.aponifieation 
value  210-2,  refraclonu'ler  reailinj;  at  10°  C,  :!(>•». 
The  oil  containi'd  .">•:!"„  of  free  f;>tly  aeids  (as  oleic 
luid).  The  inner  sliell  of  the  fruit  is  brittle  and 
easily  cru-shcd. — K.  11.  T. 

P.VTENTS. 

Oil    ami    the    like  ;     Deloxicatimj [previmtn    to 

hi/(lro<n'ii(ition].     ('.  Ellis,  Jfontelair,  N..I.     U.S. 


I'at.    1.132,710,  .March  23,  1915. 
.Vuif.    15,   1U13. 


Date  of  appL, 


Thi-:  oil  or  fat  i.s  exposed,  in  the  absence  of 
hydrogen,  to  the  action  of  a  .spent  catalyst,  which 
will  ahsorti  or  comliine  witli  siihstances  injurious 
to  the  catalytic  action,  and  is  then  hyih'Ogenatcd 
in  the  presence  of  an  active  catalyst.— C.  A.  M. 

Precipitiilion  lanic  [for  nil].  W.  L.  Moriis,  Assisnor 
to  .S.  K.  Bowser  and  Co..  Fort  W'avne,  Ind. 
V.H.  I'at.  1,129.S03.  March  2,  1iU5.  "  Date  of 
appl.,   Fob.   10,   1012. 

A  VKRTK AL  cylindrical  t.mk  for  claiifying  oil  has  a 
conical  bottom  witli  a  sediment -discharge  pipe, 
and  a  numl:)er  of  inlet  pipes  aromid  tl\o  circum- 
ference near  the  bottom,  each  i)rovided  with  a 
deflector  to  direct  the  li(iuid  upwards  against  the 
wall  of  the  tank.  The  clarified  oil  flows  into  a 
discharge  funnel  in  the  Ufiper  ]i.ut  of  the  tank  ; 
the  funnel  is  adjustable  vcrfirally  from  outside, 
and  its  stem  sli<les  in  .a  discliarge  pipe  wliich 
extends  downwards  witbin  the  tank  and  pa.sses  out 
througli  the  side  near  the  bottom.  .\  heating  coil 
is  arranged  above  tlie  surface  of  the  li(|uid  to  assist 
its  (low  into  the  disi-harge  funnel. — VV.  K.  F. 

HylroiioiiilioH  of  fats  and  oils.  J.  Dewar  and 
A.  IJebmann.  Fr.  I'at.  172.S.S8,  June  2,  1014. 
Under  Int.  Couv.,  June  1,  1913. 

.Ske  Eng.  I'at.  12,982  of  1913  ;  this  J.,  1911,  797. 

Method  for  dccolorisiwj  liquids.     U.S.  Pat.  1,131,308. 
Sec  I. 

Litbneant.     U.S.    I'at.    1,133,204.     See  U\. 

H'KiihiiKj  compounds,     Eng.  Pat.  19,229.     Sec  \'1I. 

Viscosimelcr.     U.S.  Pat.   1,132,1521.     See  XXII 1. 


XIII.-PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

While  lead  epccifivulion.   ( )il,  Paint,  and  Drug  Hep., 
April  12,  1915. 

TllF.  U..S.  Navy  Department  Issued  on  March  1st 
specification  No.  52L11),  for  wliite  lead,  as 
follows  : — Wliilr  lead,  dry.  The  pignu'iit  sliall  be 
pure  hydrateil  carbonate  of  lead,  free  from  all 
adulterants.  The  total  acetate  siiall  not  be  in 
excess  of  the  equivalent  of  i)l5"'„  of  absolute 
acetic  a<i<l.  While  lead,  in  oil.  To  be  of  the 
same  quality  as  white  lead  dry,  and  be  finely 
ground  in  at  least  8-50%,  by  weight,  of  pure  raw 
linseed  oil  in  accordance  with  the  latest  issue  of 


Navy  Department  speeifleations  for  raw  linseed 
oil.  The  material  shall  not  contain  more  than 
050 ",,  (if  moist  uri'.  Coinptiriaoii  irith  .•fhiiidiinl 
sample.  White  lead,  chy  and  in  oil,  shall  be  free 
from  crystalline  structure  and  be  equal  in  white- 
ness, linene.ss,  opacity  or  body,  tinting  strength, 
and  covering  qiuilities  to  the  standard  sample  of 
white  lead,  samples  of  whicli  may  be  obtained  by 
application  to  the  construction  olliccr,  navy  yard. 
New  York.  'J'intiiiij  trxl.  Tlie  tinting  strength 
will  bi;  cduiparcd  with  the  slaiuhird  .sample  of  dry 
white  lea<l  as  follows  : — 10  grms.  of  dry  white  lead 
will  be  thoroughly  ground  with  10  mgrms.  of  dry 
lampblack  and  a  sullicient  weight  of  raw  linseed 
oil  to  reduce  the  lead  to  a  paste  form,  and  compared 
with  (((ual  amount  of  stan<lar(l  white  lead,  dry 
lamplilac-k,  and  linseed  oil  gromid  in  the  same 
maimer.  When  placed  alongside  the  standard 
.sample  on  a  glass  slitle,  the  tint  of  the  lead  imder 
test  shall  not  be  darker  than  that  of  the  standard 
sample.  In  case  of  samples  of  wliite  lead  in  oil, 
the  oil  will  be  extracteil  witli  gasoline  or  some 
equally  suitable  solvent,  so  that  the  tinting  test 
can  be  made  on  tho  dry  pigments. 

Chrome    ycllow.s    and    i/rci;ns  ;     Analysis    of , 

A.  tiiven.    J.  Ind.  Eng.  Chem.,  1915,  7,  324. 

MoiMurc  and.  lead  earbonale.  jMoisture  is  deter- 
mined by  drying  1  grm.  of  the  pigment  for  4  hours 
at  lOo  — llO'C.  in  a  small  beaker.  Tho  residue 
is  mixed  well  with  50  c.c.  of  50"/„  acetic  acitl, 
allowed  to  stand  over  night,  then  filtered  through 
a  (looch  crucible,  and  the  residue  washed,  drii'd, 
and  weighed  ;  the  loss  in  weight  is  reckoneil  as 
lead  carbonate.  Lead  sulph(dc  and  chromate.  1  grm. 
of  iiigment  is  boiled  for  5 — 10  miiLs.  with  50  c.c. 
of  water  and  50  c.c.  of  25 'X,  caustic  soda  solution, 
filtered  tlirough  a  (ioocli  crucible,  the  residue  {a) 
washed,  and  the  filtrate  diluted  to  250  c.c.  In 
50  c.c.  of  this  solution  tlie  sulphate  is  determined 
I)y  adtling  excess  of  hydrocliloric  acid  and  5  c.c. 
of  alcohol,  boiling  until  the  clu'omate  is  reduced  to 
cluomic  chloride,  and  prei^ipitating  witli  barium 
chloride.  In  another  50  c.c.  the  total  lead  is 
determined  as  cliioniate  by  adding  excess  of  nitric 
acid,  heating  to  boiling,  and  preciintating  with 
25  c.<'.  of  a  lioiling  saturated  .solution  of  potassium 
chromate.  The  dillerencc  between  the  total  lead 
and  that  present  as  carbonate  and  sulphate  gives 
the  lead  as  chromate.  Barylcs  or  china  clay.  The 
residue  (a)  (see  .above)  is  treated  for  10  mins.  with 
hot  hydrochloric  iwid  (1:1),  filtered,  and  tho 
residue  washed.  1'his  ti'(\if nient  is  repeated  twice 
again,  .and  the  final  residue  is  reckoned  .is  barvtes 
or  china  clay,  accortling  to  tlie  tjase  of  the  pigment. 

— A.  S. 

Olcorcsin  of  the  sand  pine.    A.  W.  Schorger.    J.  Ind. 

Eng.  Chem.,  1915,  7,  321—322. 
The  sand  pine  (P.  clausa,  Sarg.)  is  practically 
confined  in  its  range  to  the  State  of  Florida.  Its 
oleoresin  contained  01  "„  of  water  and  2()7"{, 
of  "  trash,"  and  yielded  18-93%  of  volatile  oil 
and  72-30  °,',  of  resin  (grade  G.).  The  resin  had 
the  saponification  value  178-7  and  acid  value 
172-5.  It  (-on.siste<l  mainly  of  abiefi(-  acid,  but 
■contained  4",,  of  rescue  soluble  in  light  petroleum 
.spirit.  The  volatile  oil  had  sp.  gr.  0-8723—0-8725 
at  15°/15°C.,  (iu-- 1-4707 — 1-4708,  and  a=u  = 
—22-49°  to  — 22-80".  It  contained  about  75% 
of  Z-/3-pinene  and  10  "o  each  of  i-n-pinene  and 
/-camphenc. — A.  S. 

Tuxic  jaundice  due    Id    Ulracltluroclhanc  poisonimj. 
Willcox.     Sec  XIXb. 

PATENT.S. 


-.    The  Britislx 
U.     -Meadwav, 
Pat.  7087,  March  20,  1914. 
SIet.vllic    powder    (2  lb.)    is    incorporated    Avith 


Painl ;  Manufacture  of  metallic  — 
Patent  Surfjrite  Co.,  and  E 
London.     En 
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Cl.  XIV.— INDIA-RUBBER;  GUTTA-PERCHA.    Cl.  XV.— LEATHER;  BONE,  &c.       [May  15,  1»15. 


320  grains  of  gum  mastic  dissolved  in  2  fl.  oz.  of 
a  solution  of  2  J  oz.  of  rubber  in  KiO  fl.  oz.  of 
naphtha  or  otlior  solvent,  and  with  113  fl.  oz.  of  a 
solution  of  celluloid  in  amyl  acetat<?  or  otlier 
solvent,  and  the  paint  is  tliinned  v  ith  the  celluloid 
solvent  (15  fl.  oz.).— C.  A.  jM. 

Solvents  irith  a  basis  of  furfural.     (}.  Meunier.   Fr. 
Pat.  472,123,  Aug.   4,   1913. 

Furfural  is  claimed  as  a  solvent  for  nitrocellulose, 
particularly  for  pyroxylin  containing  11-5%  N. 
also  for  celluloid,  tor  gums  and  resins  used  in 
varnishes,  and  for  linseed  oil  \'arnisli.  Mixtures 
of  furfural  with  one  or  more  of  the  folIo\^•ing 
substances  may  also  l)e  employed  : — ethyl,  methyl, 
or  amyl  alcoliol.  acetate,  or  formate  I  ketones, 
oil  of  turpentine,  benzene,  toluene,  acetic  or  formic 
acid.  Tlie  hardest  copals  can  be  gelatinised  and 
to  a  large  extent  dissolved  without  discoloration 
by  digestion  with  a  mixture  of  equal  volumes  of 
oil  of  turpentine,  acetone,  and  fiu'fural  at 
40° — 50'  C,  and  a  mixture  of  77  vol.  of  ethyl 
alcohol  (95°  Gay-Lussac)  and  23  vols,  of  furfiu'al 
can  frequently  be  employed  as  a  substitute  for 
acetone,  am>l  alcohol,  or  amyl  acetate. — F.  Sp. 

Lacquers  from  nitrocellulose  or  resins;    Preparation 

of .         ('hem.     Fabr.     IJuckau,     Abteilung 

Dubois    nud    Kaufmann.       Ger.    Pat.    280,376, 
July  31,  1913. 

Neutral  esters  of  alkylcarbonic  acids  are  used  as 
solvents. — A.  S. 

Resinous  produits  ;   Preparation  of .    Badische 

AniUn  und   Soda  Fabrik.      Ger.   Pat.    280,595, 
Jan.  25,  1913. 

CojiPOUNDS  of  the  general  formula,  F.CHj.X, 
where  R  is  an  aromatic  residue  and  X  is  a  halogen, 
c.f/..  benzyl  chloride  or  bron\ide,  o-chlorobenzyl 
chloride,  or  w-chloro-n-  or  -fi-methylnaphthaleno, 
are  treated  with  metallic  halides,  e.g..  with  ferric 
chloride  at  the  ordinary  temperature,  or  with 
aluminium  chloride  or  zinc  chloride  at  a  higher 
temperature,  in  absence  of  diluents.  Tlie  resinous 
products  so  obtained  are  soluble  in  benzene, 
carbon   tetrachloride,   and  other  organic  solvents. 

—A.  S. 
Eesin  larquers.    Badische  Anilin  und  Soda  Fabrik. 
Ger.  l>at.   280,377,  Jan.   25,   1913. 

Laccjuehs  are  prepared  by  dissolving  in  volatile 
solvents  tlie  resinous  products  obtained  by  treating 
benzyl  liaUdes  or  then-  derivatives  with  metallic 
halides  (see  preceding  abstract)  or  with  metals 
(Zincke,  Ber.,  2,  739). — A.  S. 

Lacquers  frovi  cellulose  derivatives  ;    Prejitiration  of 

.       Zapon-Lack-Ges.       Ger.    Pat.    281,2()5, 

April  22,  1913. 

Gkllulose  derivatives  are  dissolved  in  the  usual 
solvents,  e.g.,  acetone  oil,  methyl  alcohol,  ketones, 
or  the  like,  in  which  the  polymerisation  products 
of  coumai'one  and  indene  have  been  previously 
ilissolved,  and  the  products  are  diluted  with 
alcohol,  petroleum  spii-it,  benzene,  or  the  like. — A.S. 

Manufacture  of  insoluble  azo  dyestuffs.      Fr.   Pat. 
472,889.     See  IV. 

Azo  dyestuffs  and  jnoducls  used  in  producinij  thnn. 
Fr.  Pat.  472,893.     Sec  IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

llubber ;     Isolniion    of  the   insoluble   constituent   of 

.      G.   Bernstein.      KoUoid-Zeits..   1914,    15, 

49—50.     Z.  angew.  Chem.,  1915,  28,  Kef.,  24. 

A  TWO  per  cent,  solution  of  the  rubber  in  petrol- 
eum spirit  is  exposed  to  ultra-violet  light  from  a 


Westinghouse  lamp,  with  exclusion  of  air  :  com- 
plete depolymerisation  of  the  rubber  is  elfected 
in  less  than  3  minutes,  the  viscosity  of  the  solution 
falUng  until  it  is  not  much  greater  than  that  of  the 
solvent,  and  the  liquid  can  then  easily  lie  separated 
from  the  insolul)le  matter  by  decantuig  or  Altering. 

—A.  S. 

Caoutchouc  ;     Reqeneration    of from    its   tetra- 

bromide.  F.  Ku'chhof.  Kolloid-Zeits..  1914, 
15,  12U— 131.  Z.  angew.  Chem.,  1915,  28, 
Bef.,  24—25. 

iVBOUT  one-half  of  the  combined  bromine  in 
caoutchouc  tetrabromide  is  removed  by  heating 
with  alcoholic  potash  at  about  100'  C.  The 
remaining  Inomine  is  removed  completely  only 
at  a  nuich  higher  temperature.  The  bromine- 
free  product  is  isomeric,  but  not  identical  with 
normal  caoutchouc.  It  was  found,  contrary  to 
the  statements  of  Ostromisslensky,  that  from  the 
tetrabromide  from  raw  rubber  an  inelastic  product 
is  obtained  by  regeneration  with  metallic  calcium 
and  an  elastic  product  by  regeneration  with 
aniline.  The  author  considers  that  the  processes 
of  Ostromisslensky  (this  J.,  1912.  348)  and  of 
Harries  (this  J.,  1913,  372  ;  1914,  93,  209)  are  not 
likely  to  acquire  importance  technically  in  the 
near  future  on  account  of  theii'  costliness,  the 
inferior  value  of  the  products  in  comparison 
with  those  obtained  by  other  regeneration  pro- 
cesses, and  the  low  price  of  raw  rubber. — A.  S. 

I'ATENTS. 

India-rubber  ;     Treatment   of  fabrics   used   in  con- 
junction    with .     W.     E.     Jluntz,     London. 

Eng.  Pat.  4910,  Feb.  20,  1913. 

See  Fr.  Pat.  468,493  of  1914  ;  this  J.,  1914,  974. 
Reference  is  directed  in  piu-suance  of  vSect.  7, 
Sub-sect.  4,  of  the  Patents  and  T^esigns  Act, 
1907.  to  Kng.  Pats.  2224  of  18(57,  8963  of  1885, 
11,299  of  1898,  and  23,873  of  1910. 

India-rubber  ;    Process  of  reclaiming  old  or  waste 

vulcanised .         T.     Gare,     New     Brighton. 

U.S.    Pat.    1,133,952,    March   30,    1915.       Date 
of  appl.,  Sept.  17,  1906. 

See  Eng.  Pat.  19,894  of  1906  ;   this  J.,  1907,  1288. 

Impregnation    of    fibrous    materials    and    textiles 
[icith  rubber  solutions'\.  Fr.  Pat.  472,844.  See  VI. 


XV.— LEATHER;  BONE;   HORN;  GLUE. 

Tannin   analysis ;     High    results    in  - 


.     H.    G. 
Bennett.     CoUegium"  (London),   1915,  97—102. 

Explanations  are  advanced  for  the  variations 
of  1 — 2%  tannin  in  the  results  obtained  by 
difl'erent  chemists  for  the  same  materials.  Weigh- 
ing residvies  once  only,  except  those  of  tan  liquors 
or  when  dried  for  15 — 16  hours,  is  inadmissible. 
Residues  of  soluble  solids,  particularly  in  the 
case  of  quebracho,  gambler,  myrobalans,  or 
sumach,  still  lose  after  the  non-tannins  have  been 
dried  to  ctonstant  weight,  and  if  they  are  not 
dried  further,  may  cause  an  error  correspording 
Jo  more  than  0-3%  tannin.  The  author  recom- 
memls  the  use  of  well-ventilated  ovens  at  a 
temperature  as  near  100°  C.  as  possible  for  the 
drying  of  organic  residues.  The  variation  from 
0-35  to  0-45%  tannin  officially  allowed  in  the 
concentration  of  infusions  for  analysis  gives 
rise  to  errors.  If  infusions  containing  as  nearly 
as  possible  045 °o  tannin  are  used,  the  residues 
are  greater  and  not  so  easily  dried,  and  the  relative 
absorption  by  the  liide  powder  is  greater.  All 
the  above  errors  give  a  higher  tannin  result. 
Experiments  are  cited  to  show  that  basins  should 
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be  allowed  to  cool  for  one  hour  before  weighing. 
The  f-uffgested  remedies  for  the  above  errors 
aiv  the  e\apora(ion  of  halt  quaiititii's  of  infusion 
in  the  ease  of  total  anil  soluble  solids,  a  unifortu 
time  of  not  less  than  one  hour  for  eooliuK  l>a.sins, 
and  a  narrower  range  of  eoncentration  o(  tanuin 
infusions. — 1<".  ('.  T. 

Quebracho  e-xiract  ;    Susinclcd  adiillcriiluin   of 

ici"(/i  siiliihile-crlliilosc.  II.  Becker  and  .1.  Gross. 
Lederte.bn.  Kundsehau.  Get.  22,  1!)1  I.  Col- 
legium (Loudon).  li)15,   10(i — lOS. 

.\n  extract  deseril>ed  as  pure  quebraiho  showed 
about  l.")"o  suliihito-eilbdose  according  to  the 
Procter-Hirst  ri'actiou.  high  alcohol  figure,  low 
gallic  acid  value,  and  high  non-tauuin  content. 
Other  residts,  particularly  the  large  amount  of 
sulphates  in  the  ash,  coidirmed  this.  Becker  is  of 
the  opinion  that  quebracho  extract  might  give 
the  above  results  if  made  frotu  partly  rotten 
wood,  owing  to  the  solution  of  a  larger  amount 
of  non-tannin  substances.  .\  samjile  of  unsound 
wood  \v.a.s  extracted,  and  the  analytical  resulta 
indicated  20  "o  sulphite  cellulose.  Gross  points  out 
that  only  2°o  of  rotten  wood  is  allowed  in  com- 
mercial quebracho  wood,  and  that  attempts 
to  make  from  queliracho  wood  alone  an  extract 
showing  figures  like  those  of  Becker's  extract, 
did  not  succeed.  From  experience  ho  finds  that 
a  quebracho  extract,  even  it  prepared  under 
pressure  and  liighly  sulphited,  cannot  be  regarded 
as  pure  if  it  contains  more  than  0"o  of  non- 
tannins. — F.  O.  T. 

Moellon  analysis;     lieport   of  vommiHcc  on . 

T.  A.  Faust.  .T.  Amer.  Leather  Cheni.  Assoc, 
1015,  10,  174—178.      (.See  also  this  J.,  1915,  41.) 

The  method  pre\iously  proposed  for  the  deter- 
mination of  \insaponi(iable  matter  is  quite  reliable, 
if  the  petroleum  ether  solution  is  washeil  with 
25";,  alcohol.  The  results  in  the  deterniinatiou  of 
oxidised  fatty  acids  led  to  the  following  revised 
method  : — The  soap  soKition  from  the  deter- 
mination of  unsaponifiable  matter  is  boiled  tiU 
all  the  alcohol  is  expelled,  and  is  then  dissolved 
in  hot  water.  The  solution  is  transfenerl  to  a 
separating  funnel,  made  up  to  about  300  c.c., 
and  a  slight  excess  of  concentrated  hydrochloric 
aeid  added.  A  large  excess  of  acid  causes  low 
results.  The  contents  of  the  fimnel  are  vigorously 
rotated  and  extracted  with  petrolevun  spirit. 
The  aqueous  layer  is  run  oil',  and  the  petroleum 
Layer  poured  out,  avoiding  loss  of  oxidised  acids. 
These  acids  are  washed  twice  witli  snuill  ciuantities 
of  petroleum  spirit  and  hot  water  to  ensure  com- 
plete removal  of  oil  and  salt.  The  oxidised  acids 
ai'e  then  dissolved  in  warm  95  %  alcohol,  and  the 
sohition  filtered  and  evaporated,  the  evaporation 
and  drying  occupying  Ki  hours.  The  whole 
operation  should  be  carried  out  without  delay. 

— F.  C.  T. 

Siilphilc-cellulose  in  leather :  C'inrhonine  for  the  detec- 
tion of .  W.  Appelius.  Lederte<hn.  Rund- 
schau, 1015,  17.  J.  Amer.  Leather  Chem. 
Assoc,  1015,  10,  202 — 203.  (See  also  this  J., 
1915,  189.) 

Thk  cinchonine  test  is  uncertain  vvith  leather 
extracts  unless  carried  out  a<.cordiiig  to  the 
following  method  : — .5— -10  grms.  of  leather,  cut 
into  small  cubes  (not  finely  ground),  is  extracted 
by  heating  to  btiiling  witli  100  c.c.  of  water,  .\fter 
filtration  5  cc.  of  25%  hydrochloric  acid  is  added 
to  the  filtrate,  wluch  is  heat<!d  to  boiling  and  again 
filtered  ;  20  c.c  of  cinchonine  solution  is  tlien 
added  to  50  cc.  of  the  filtrate,  together  with  a 
very  little  tannin  solution,  and  the  mixture  heated 
to  boiling  without  moving  the  flask.  A  lumpy, 
brown-black  prccijjitate  appeai-s  in  the  ijrescnce  of 
even  small  amounts  of  sulplute-cellulose. — F.  V.  T 


Sulphited  lanniiuj  exlracUs  ;  Analysia  of ,and 

ddrnninntion  of  free  sulphuric  acid  in  leatlier. 

L.  IHilour.  ("nllcgiuni,  1911,013— (517.  Z.  angew. 

(Ikmi.,  1!M5,  28,  Uef.,  31. 
In  the  ilclermination  of  free  sulphuric  acitl  by 
Ballaiul  and  .Maljcan's  method  (this  .1..  1805,  400) 
sulpinu'  in  organic  combination  is  also  det<-rmined, 
ami  (his  may  Icail  (o  scrinus  errors,  especially  in 
the  <'ase  of  sulphited  extracts.  The  organiir 
sulphur  in  catcchol-taTiMlns  may  be  determiui'd  by 
prcc-ipitaliiig  with  turmaldi'liydc  in  ])resen(e  of 
iiytli'iicliloi'ii-  aciil,  iuciiier.iliiig  the  precipitate 
after  addition  of  sodium  carbonate,  dissolving  the 
residue  in  water  acidified  with  idtric  acid,  and 
precipitating  with  barium  idiloride.  Fxtracts  <)f 
sulplute-cellulos(\  or  Neradol  are  precipitated  with 
cinclionine  hydrochloride  instt'ad  of  with  form- 
aldehyde. 

The  content  of  free  sulphuric  acid  in  leather 
tanned  with  sulphited  extracts  can  bi;  determined 
more  accurately  by  the  method  of  Procter  and 
Searle  (this  J.,  1901,  287)  than  by  Balland 
and  -Maljean's  method  (loc.  cit.),  especially  if 
incineration  is  effected  without  the  use  of  a  coal 
ga-s  ilaine. — A.  S. 

Sulphuric  acid  in  leather  ;  Determuiation  of . 

L.  Jablonski.  Ledertechn.  Uund.schau,  1914,  6, 
281.  Z.  angew.  Chem.,  1915,  28,  Kef.,  31. 
The  leather  is  boiled  with  a  mixture  of  glacial 
acetic  acid  and  a  chloro-derivative  of  acetic  acid 
for  1 — 3  hours  under  a  reflux  condenser,  the  mix- 
ture is  diluted  with  water  and  filtered,  the  residue 
washed,  and  the  sulphuric  acid  in  an  aliquot  part 
of  the  filtrate  determined  as  barium  sulphate.  The 
method,  in  conjunction  with  an  analysis  of  the  ash, 
allows  of  the  differentiation  of  free  sulphuric  acid 
antl  sulphates. — A.  8. 

Corrigendum.  This  J.,  April  15th,  1915,  p.  308, 
col.  2,  abstract  on  "  j\j'tificial  bates."  In  line  14 
of  abstract,  for  "  a  bate  "  read  "  an  enzyme  bate." 

Patents. 

Hides  and  skins;    Treatment   Idepilation]   of . 

W.  Owen,  Warrhigton.   Eng.  Pat.  1375,  Jan.  28, 

1915. 
The  liides  are  treated  with  "  solcite  "  (a  mixture 
of  common  salt,  sodium  carbonate,  and  taruue  acid) 
either  dry  or  in  solution,  allowed  to  stand  for  four 
days,  then  hung  exposed  to  the  atmosphere  for 
two  tiays,  soaked,  and  subsequently  unbailed  as 
usual.  A  saving  of  time  and  complete  avoidance 
of  stains  on  the  skins  are  claimed  for  this  process. 

— F.  C.  T. 


Skins;  Treatment  of  ■ 


K.  Vidal.  Fu'st  Addition, 


dated  Aug.  21.  1913,  to  Fr.  Pat.  435,047,  Sept. 

23,  1911  (this  J.,  1912,  349). 
The  applicaticn  of  alkali  sulphites,  thiosulphafes, 
or  polysulphides  to  the  skins,  described  in  the 
chief  patent,  is  best  effected  in  the  presence  of 
alkali  hydroxide,  carbonate,  or  sulphide.  A 
further  drumming  with  hydrogen  peroxide  gives 
the  skhis  still  more  stretch,  and  bleaches  and 
brightens  the  hair.  This  operation  is  followed  by 
tannage. — P.  C.  T. 

Leather  ;  Material  similar  to .    B.  Miller.    Fr. 

Pat.  472,852,  .May  30,  1014. 

M.\TEl!l.\b  suitable  as  a  substifufi-  U>v  leather  or 
cardboard,  is  formed  by  treating  a  mixture  of 
vegetable  or  other  fibres  and  gelatui  or  glue,  with 
clu'ome  alum,  and  subjectmg  to  pressure. — F.  C.  T. 

■  and  process  of  making  it. 


Leather  ;    A  special  - 

Soc    Anon.    Nouvelle    L'Oyoimithe.     Fr.     Pat. 

473,380,  Sept.  19,  1913. 
A  NEW  pro(.lui,t  called  "  ^iiuiuau  leather  "  is  nxadc 
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by  compressing  a  sheet  of  celluloid  (coated  with 
celluloid  solution  or  glue)  with  a  prepared  sheet  of 
ordinary  leather  of  any  desired  thickness,  or 
between  two  such  sheets.  The  celluloid  matches 
the  leather  in  colom-. — F.  C.  T. 

Tanninq  cujcnis  ;  Process  of  producin<j  suhihlc . 

E.   Dehnel.   Assignor    to    Badische  Anilin  und 

Soda  l-'abrik,  Ludwigshaten,  Germany.  U.S.  Pat. 

1.133.108,  March  23,  1915.    Date  of  appl.,  June 

30,  1013. 
See  Eng.  Pat.  24,982  of  1912  ;  tliis  J.,  1913,  919. 

Tanninij     preparations;     Sohdle .      Badische 

'Vnilin  und  Soda  Fabrik.  Fu'st  Addition,  dated 
Aug.  5,  1913,  to  I->.  Pat.  461,746,  Nov.  5,  1912. 

See  Eng.  Pat.  18,259  of  1913  ;  this  J.,  1914,  877. 


XVI.— SOILS  ;  FERTILISERS. 

Soils;   Variation  of  the  fertility  of under  the 

influence  of  nat^iral  conditions  and  dry  air  storage. 
K.  Ghedroiz.  Selskoie  Khosiastro  i  Lessovodstvo, 

1914,  47,  630 — 633.   Bull.  Bureau  Agric.   Intell., 

1915,  6,  37—39. 

Cultures  of  oats  and  flax  were  grown  in  zmc  pots 
containing  soil  which  had  been  stored  in  dry  air 
for  periods  of  1  to  6  years.  Some  of  the  pots  were 
treated  with  a  complete  manure,  containing 
calcium  nitrate,  mono-sodium  phosphate,  and 
potassium  sulphate  ;  others  with  the  same  less  the 
nitrate,  phosphate,  and  pota-ssium  sulphate  respec- 
tively, and  there  were  the  usual  control  pots.  A 
gradiial  increase  was  observed  in  the  crops  with 
the  length  of  time  the  soil  had  been  stored  in  all 
cases,  except  in  that  of  oats  with  the  complete 
manure,  where  the  greatest  yield  was  obtained 
with  the  sou  which  had  been  stored  for  one  year. 
These  and  other  experiments  showed  that  when 
a  son  is  stored  in  dry  au-.  its  productivity  increases 
in  proportion  to  the  length  of  storage  ;  the 
phosphoric  acid  and  nitrogen  contents  of  the 
plants,  and  the  citric-soluble  P2O5  of  the  soil,  vary 
in  a  like  manner. — E.  H.  T. 

Soil ;     Nitrogen   victabolism    in    the .     H.    H. 

Green.  Centralhl.  Bakt..  Abt.  II..  1914.  41, 
577 — 608.  Bull.  Bureau  Agric.  Intell.,  1915,  6, 
39—40. 
Sajiples  of  soil  from  field  plots  manured  respec- 
tively with  sodiiun  nitrate,  ammonium  sulphate, 
and  blood,  flesh,  and  horn  meals,  were  taken  at 
monthly  intervals  from  xVug.  1912  to  Aug.  1913, 
and  were  tested  as  to  the  annnoniflcation  of  the 
nitrogen  in  the  organic  fertiUsers.  the  nitrification 
in  the  ammonium  sulphate,  and  the  fixation  of 
atmospheric  nitrogen.  The  ammoiuflcatiou  curve 
rose  from  Aug.  to  Oct.,  remained  level  or  fell 
slightly  during  Nov.,  rose  to  a  maximum  in  Dec, 
fell  to  a  minimum  in  Feb.,  and  attained  a  lower 
maximum  in  April  ;  thenceforward  there  was  a 
slight  fall  until  the  summer  minimum  in  August 
was  reached.  The  nitrification  curve  was  similar, 
except  that  the  spring  maxunum  was  in  JIarch 
and  the  summer  decline  began  in  AprU.  The 
smallness  of]  the  actual  variations  and  the 
unexpected  maxuna  in  Dec.  were  held  to  be 
due  to  the  exceptionaUy  mUd  winter.  The 
seasonal  variation  is  considered  to  Ije  related  to  the 
activity  of  the  soil  protozoa.  Nitrogen  fixation 
through  Azototjacter  was  observed  in  Jidy  and  Aug., 
1913,  though  no  perceptible  growth  of  these 
organisms  in  mannitol  solution  inoculated  with 
soil  had  been  remarked  in  any  of  the' preceding  ten 
summers.  A  comparison  of  the  crop  returns  with 
the  laboratory  tests  of  the  bacterial  activity, 
showed  that  the  latter  were  a  very  fair  index  of 


the  former ;  but  there  was  no  bacteriological 
evidence  to  account  for  the  better  crops  obtained 
on  soil  which  had  been  cultivated  in  autumn 
compared  with  those  grown  on  laud  which  was 
left  untouched  till  spring. — E.  H.  T. 

Nitrogen;    Direct  assimilation  0}  atmospheric - 


b;/  phniis.  M.  Jlolhard.  Comptes  rend.,  1915, 
160,  310 — 313.  (See  aLso  Mameli  and  Pollacci, 
this  J.,  1915,  293.) 

Radishes  were  cultivated  from  seed  under  strictly 
aseptic  conditions  in  tubes  containing  powdered 
pumice  unpregnated  with  a  solution  containing 
mineral  salts,  dextrose,  and  ammonium  chloride. 
After  seven  weeks,  the  total  nitrogen  of  the  tube- 
contents  was  determined  and  compared  with 
that  originally  present  in  the  seeds  and  in  the 
liquid.  The  gain  or  loss  of  nitrogen  was  in  every 
case  less  than  the  experimental  error  involved. 
When  the  plants  were  grown  to  their  full  extent 
with  the  roots  in  the  aseptic  solution  Init  the 
stems  in  the  free  air,  a  very  shght  gain  (1-32  mgrm.) 
of  nitrogen  was  observed,  much  less  than  that 
found  by  Alameh  and  Pollacci  (7-9  mgrm.).  The 
gain  was  due  to  assimilation  of  combined  nitrogen 
present  in  the  air. — E.  H.  T. 

Chlorides  and  nitrates  of  potassium  and  sodium  ! 

Influence     of on     germination     [of    wheat]- 

H.  Micheels.  Intern.  Zeits.  phvs.-chem.  Biol., 
1914, 1,412 — 119.  J.  Chem.  Soc.  1915, 108,1.,  110. 

Wheat  grains  previously  soaked  in  water  were 
aUowed  to  germinate  in  dilute  solutions  of  the 
chlorides  and  nitrates  of  sodium  and  potassium. 
The  Cl-ion  had  a  more  injurious  effect  than  the 
NOj-ion,  and  the  Na-ion  than  the  K-ion.  The 
NOj-ion  exerted  a  beneficial  action,  especially  in 
relation  to  the  length  of  the  leaves  and  the  weight 
of  the  plantlet,  and  it  also  caused  a  lengthening 
of  the  root  hairs.  In  presence  of  Na-ions  a 
longer  root  appeared  to  be  produced  than  in 
presence  of  K-ions.  Similar  results  were  obtained 
by  passing  an  electric  cmrent  through  the  solutions 
and  observing  the  germination  of  the  grains  in 
the  neighbourhood  of  the  cathode  and  anode 
respectively. — G.  F.  M. 

Phosphates ;      Production      of     available by 

furnace  treatment.  J.  H.  Pavne.  Anier.  Fer- 
tUiser,  1914,  16,  44 — 46.  Bull.  Bureau  Agric. 
InteU.,  1915,  6,  51—53. 

When'  a  mineral  phosphate  is  sufficiently  heated 
in  an  electric  furnace  with  a  non-volatile  acid, 
such  as  silicic  acid,  and  a  reducing  agent,  such  as 
carbon,  the  whole  of  the  phosphoric  aciti  is 
volatUised  and  may  be  absorbed  in  an  alkaline 
liquid.  The  soluble  phosphate  produced  should 
contain  not  less  than  30 — 50  °o  of  water-soluble 
I'jO,.  Plant  for  carrying  out  this  process  has 
been  installed  recently  near  Charlotte,  N.C 
U.S.A.  There  are  various  methods  of  converting 
the  phosphorus  of  tricalcium  phosphate  into  a 
citric -soluble  form  by  calcining  with  alkaline 
or  acid  reagents.  That  of  Wihorgh  (Eng.  Pat. 
267S  of  1896  ;  this  .T.,  1897,  250)  consists  in 
heating  apatite  to  a  red  or  yellow  heat  «-ith  from 
6 — 40  %  of  an  alkaline  sodiiun  or  potas.sium  com- 
pound, and  vields  a  tetra-calcium  sodiiun  or 
potassium  phosphate  (10CaO,2Na2q,3P2O6), 
soluble  in  Wagner's  reageut  but  insoluble  in  water. 
In  Connor's  process  (U.S.  Pat.  931,846  ;  this  J., 
1909.  1054)  of  heating  5  parts  of  phosphate 
with  1  pt.  NaOH  and  2  pts.  CaO,  a  similar  product 
is  obtained,  and  that  of  Newberry  (U.S.  Pat. 
978,193:  this  J..  1011,  101)  gives  the  same 
result  with  but  half  the  amounts  of  the  alkalis. 
The  calculated  cost  of  production  of  the  AViborgh 
product,  containing  30  °„  available  P2O5,  will 
eventually  be  $7-13  (about  29s.  8d.)  per  ton, 
or    Is.   per   unit,   assuming   that   the   phosphatic 
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rock  contains  70  "„  pliosphate  and  there  are  no 
transport  cliarges. — E.  II.  T. 

fCahnl  ;  Use  of — —  in  the  (leslniclion  of  wecdo. 
J.  Vaslors  and  T.  Hem  v.  I^inilw  irt.  Jahrb., 
UM4,  46,  (>27— ('..-)-.  Hull".  Biiivau  Anii.'.  Intell., 
1915,  6,  l.-)l  — l.-.ti. 

FiNKLY  ground  kaiiiit  is  very  iisi-fid  for  dostroyint? 
certain  weeds,  partiridarly  when  they  are  young. 
Chai-loi-k,  ruiuh.  Iilack  hindweed,  chiokweed, 
nettle,  irroundsol.  and  corndower  are  very  .sensitive 
to  it  ;  rt>il>hauk  and  spurrey  are  moderately 
susceptiMe  ;  sowthistle  and  fumitory  oidy  slijjhtly 
so.  The  kainit  should  lie  distrihuteil  uniformly 
on  the  plants,  in  amounts  varying  from  10 — 11  cwt. 
to  a  ma\imvnu  of  1(1  ewt.  per  acre.  The  best 
results  can  only  be  obtained  when  the  weeds  are 
\ery  wet  with  dew  or  rain,  atul  the  elTect  is 
enhanced  if  the  soil  is  dry  or  liphtly  frozen.  .Vny 
clodginfj  effect  upon  the  surface  soil  can  bo  rectilied 
with  lime,  ('ereals  stand  such  a  top-dressing  of 
kainit  very  well,  and  subsequently  benefit  from 
its  application  to  the  soil.  Kainit  made  from 
cnrnallit«  is  better  than  thai  from  sylvine.  In 
the  Hhine  provinci'  tlic  cost  of  (hie  grinding  is 
2Jd.  per  cwt.,  and  that  of  applicalion  :?s.  per  acre 
for  a  dressing  of  II  cwt.  Although  inferior  to 
hoeing,  kainit  is  in  many  respects  superior  to  other 
weed-killers  ;  it  has  no  permanent  injurious 
elTects  when  usetl  in  large  quantities,  it  is 
hygroscopic  and  readily  soluble. — E.  H.  T. 

Industrial    uses    of     radium.     Baker.     See    VII. 

Patent. 

Calcium  phosphates  ;  Process  of  dry  concentration  of 
.  J.  Parent.  Fr.  Pat.  172,7(19,  .Vug.  13,  1913. 

^Il.N'ER.\L  phosphates  are  calcined  at  a  sufficiently 
high  temperature  to  eliminate  water  and  organic 
matter,  including  bitumen,  and  to  convert  prac- 
tically all  the  calcium  carbonate  into  calcium  oxide, 
which  combines  to  a  slight  extent  wit  lit  he  silica 
present  to  form  a  silicate  not  absorbing  sulphuric 
acid.  Tlie  free  lime  and  other  impurities  are 
separated  mechanically  by  fine  sii-ves,  the  residue 
constitvfting  the  concentrated  phosphate. — J.  P.  O. 
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Bagasse;   Rational  niiirrrnllun  of in  the  cane 

sw/ar  factor!/.    Ij.  Pellet.    Intern.  Sugar  J.,  1915, 
17,  20—20,  7-1—79,  123—127  and  175—178. 

Contrary  to  the  opinion  generally  accepted,  the 
author  considers  that  the  maceration  water  should 
not  be  applied  just  as  the  bagasse  leaves  the  mill, 
since  then  the  bagas.se  adheres  to  the  top  roller, 
diminishing  considerably  the  elTiciem-y  of  the 
operation.  Preferably  the  water  should  be  de- 
livered when  the  bagasse  has  pa.ssed  on  to  the  exit 
platform,  which  serves  as  a  scraper  of  the  lower 
rear  roller.  To  effect^the  maximum  sugar  extrac- 
tion and  to  prevent  swamping,"  the  total  water 
used  should  be  distributed  over  the  bagasse  at  a 
number  of  different  points  variable  with  the 
volume  used  ;  preferably  it  should  be  sprayed  on 
the  bagas-sc  from  below  as  well  as  from  above, 
and  the  surface  of  the  baga.sse  should  be  renewed 
frequently  by  the  use  of  stirrers  or  overlapping 
carriers.  The  modern  system  of  grouping  the  mill 
units  closely  together  (so  as  to  be  driven  by  a 
central  engine)  has  the  disadvantage  of  not  per- 
mitting the  application  of  the  water  at  a  multi- 
plicity of  points,  which  demands  considerable 
distance.  In  a  4-unit  installation  with  crusher, 
for  example,  there  should  be  at  le.-ust  32-  -38  ft.' 
between  the  second  and  the  third  units,  since  it  is 


there  the  greatest  amount  of  water  is  delivered. 

.Special  atoini.sers  which  water  the  bagasse  evenly 
in  a  \  cry  lino  spray  should  be  I'tnploycil,  a  number 
of  these  lieing  luouuleil  on  a  lioii/.ontal  distributing 
pipe  fed  from  water  tanks.  Preferably  the  water 
used  should  be  that  condeiiscd  in  the  evaporators 
and  pans  from  the  exhaust  or  live  sti'am  used  for 
heating  these  .apparatus,  and  not  (ilter-pre.ss 
Wiushings,  nor  the  water  coiid(!iised  from  juice  or 
syrup  vapours,  and  it  should  be  ajiplied  at  80" — 
85°  i'.  under  a  pressure  of  aliout  23  fl.,  cither  from 
a  tank  or  by  a  pump  after  careful  liltratiou.  In 
discussing  the  amount  and  pl.ace  of  luaceralion, 
the  author  discusses  mills  of  dilTi-rent  capacities 
with  and  without  crushers  of  the  Ivrajewski  type. 
For  example,  with  a  3-uriit  insl.allation  with  a 
crusher,  the  amount  of  water  would  be  about  20% 
of  the  weight  of  cane,  one-third  being  delivered 
immediately  after  the  first  mill,  one-third  imme- 
diately after  the  .second  distriliulor,  and  the 
reinaining  third  a  few  yards  after  the  second  mill  ; 
while  with  a  4-unit  mill  also  using  a  crusher, 
20 — 25  "u  of  water  ami  more  may  be  used  if 
applied  with  four  distributors  ea(di  taking  one- 
(piarler,  the  first  immediately  after  the  first  mill, 
(he  second  immeiliately  after  the  second  mill,  (he 
third  a  few  yanls  afler  the  second  distributor,  and 
the  fourth  immediately  after  the  third  mill. 
Steam  may  be  used,  replacing  water  in  the  last 
distributor  ;  and  the  juices  from  (he  last  mill 
(which  are  very  weak)  may  be  returned  and  applied 
between  the  first  and  second  mills.  To  ascertain 
the  amount  of  water  passing  into  the  distributing 
pipes  at  any  moment,  gauges  should  be  used,  and 
it  is  coixvenient  to  unite  all  these,  together  \\dth  the 
regulating  cocks,  on  a  platform  in  the  centre  of  the 
mills,  so  that  the  operator  may  survey  the  whole 
process  of  milling,  and  especially  nof<;  what  is 
taking  place  on  the  several  carriers. — J.  P.  O. 

Sucrose  ;    Determination  of - 


■  by  do7ible  polurisn- 
iion,  emploi/ing  a  new  method  of  clarification. 
N.  IJeerr.    Intern.  Sugar  J.,  1915,  17,  179-182. 

To  eliminate  the  error  caused  by  the  direct  reading 
being  taken  in  an  alkaline  solution  (due  to  basic 
lead  acetate)  and  the  invei^sion  reading  in  a  strongly 
acid  medium  (due  to  hydrochloric  acid),  the  author 
takes  the  two  readings  in  solutions  having  the  same 
composition  so  far  as  non-sugars  are  concerned. 
Clarification  of  both  solutions  is  cITected  by 
adding  successively  baryta  and  a  iiuxtiu-e  of 
aluminium  sulphate  .and  sulphuric  acid,  the  small 
amount  of  sulphuric  .acid  remaining  in  solution 
after  the  separation  of  the  aluminium  hydroxide 
and  baiium  sulphate  being  insullicient  to  induce 
appreciable  hydrolysis  wliile  taking  the  direct 
reading,  but  being  sulticient  to  invert  all  the 
sucrose  present  at  a  high  temperature,  aided  by  the 
hydrolysing  action  of  the  excess  of  aluminium 
sulphate  remaining  in  solution.  The  solutions 
required  are  :  (A)  a  0-52  N  solution  of  baryta  ; 
(B)  a  solution  of  105  grms.  of  crystallised 
aluminium  sulphate  and  135  c.c.  of  A^/1  suliJhurio 
acid  per  litre  ;  the  titre  of  (B)  is  adjusted  so  that 
25  c.c.  of  (A)  is  equivalent  to  15  c.c.  of  (B).  For 
the  direct  reading  50  c.c.  of  the  material  under 
examination  (I'ontaining  3-25  grms.  in  the  case  of 
cane  molass<'s)  is  mixed  with  25  c.c.  of  (A)  and 
next  with  15  c.c.  of  (ti),  the  volume  being  completed 
to  100  c.c.  .and  about  0-1  grm.  of  sodium  liydio- 
sulphite  added.  After  filtering,  the  solution  is 
polarised,  the  reading  being  increased  by  0-7 ";, 
to  compens.ate  for  the  volume  of  precipitate  foianod, 
or  the  volume  may  be  completed  to  100-7  (-.c, 
instead  of  100  c.c.  For  the  inversion  reading 
50  c.c.  of  the  s.ame  solution  of  the  m.aterial  used 
for  the  direct  reading  is  treated  in  a  100  c.c.  flask 
with  15  c.c.  of  (H).  and  invi-rsioii  cITected  at 
95° — 97"  f'.  during  20  minutes.  After  cooling, 
25  c.c.  of  (A)  is  added,  the  volume  made  up  to 
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100  C.C.,  the  liquid  filtered,  '  and  the  sacchari- 
met«r  reading  asrert.ained,  while  from  the  direct 
and  inversion  readings  is  calculated  the  percentage 
of  sucrose  from  the  usual  formula,  a  special 
constant,  however,  being  used.  This  constant 
varies  with  dilution  and  temperature  :  the  follow- 
ing values  were  found  at  2(5°  C.  : — Inversion  read- 
ing (200  mm.  tube),  — 25°  V..  constant  142-2  ; 
—20°  v.,  141-8;  —15°  v.,  141-3;  — 10°  V., 
140-7  ;  —5°  v.,  139-8  ;  —1°  V.,  138-4.  Advan- 
tages of  the  proposed  process,  in  addition  to  both 
readings  being  made  under  identical  conditions,  are 
that  the  influence  of  the  lead  salts  is  eliminated,  and 
tliat  tlie  filtrate  may  I)e  used  for  the  determination 
of  the  reducing  sugars.  On  the  other  liand,  in 
comparison  «ith  the  ordinary  procedure  its 
disadvantages  are  that  the  decolorLsation  is  le.ss 
intense  (tliough  reasonably  efficient),  and  that  the 
time  required  is  somewhat  greater. — J.  P.  O. 


Siirrnse  ;      Oxidntion     of by     jiotassium     per- 

ituiiH/cDHitc.  C.  W.  R.  PoweU.  J.  Rov.  Hoc. 
New  South  Wales.  1914,  48,  223—241.  J."  Chem. 
Soc,  1915,  108,  ii,  91—92. 

MEASHREjvrENTS  of  the  rate  at  which  potassium 
perniang.anate  oxidises  sucrose  in  acid,  neutral, 
and  alkaline  solution,  showed  that  the  velocity  of 
the  reaction  is  least  in  neutral  solution,  and  that 
higher  oxides  of  manganese  are  precipitated  during 
the  course  of  the  oxidatioTi  unless  a  certain 
quantity  of  acid  is  present  at  the  beginning. 
Tlie  residts  obtained  in  acid  solution  indicate  a 
bimolecular  reaction,  altiiough  the  velocity- 
coefficient  increases  during  the  course  of  the 
change  ;  this  increase  is  attributed  to  the  influence 
of  manganese  sulphate  formed  during  the  reaction. 
Within  certain  limits  the  nature  of  the  reaction 
does  not  seem  to  be  affected  by  the  concentration  of 
the  acid,  but  the  initial  velocity  is  approximately 
proportional  to  the  hydi-ogen-ion  concentration. 
The  velocity  is  increased  in  the  ratio  3  :  1  for 
a  rise  of  10°  C.  Permanganate  oxidises  dextrose 
more  rapidly  than  sucrose,  but  the  quantity  of 
tlie  former  sugar  produced  diu'ing  the  time  required 
for  the  experiments  was  too  small  to  affect  the 
re.sults. — W.  P.  S. 

Peiitoses  and  hcroses  ;    Midaroiation  of  the  phenyl- 

osazones  of .     P.*  A.  Levene  and  F.  B.   La 

Forge.    J.  Biol.  Chem.,  1915,  20,  429 — 431. 

The  initial  rotation  of  an  osazone  in  Neuljerg's 
pyridine-alcohol  solution  is  subject  to  small 
variations,  dependent  on  traces  of  impmities,  but 
the  direction  of  the  mutarotation  and  the 
equilibrium  rotation  remain  constant.  The 
authors  determined  the  character  of  the  mutarota- 
tion of  the  i^henylosazoiies  of  tlie  normal  pentoses 
and  hexoses  with  the  following  results  : — 


Rotation,  Mo- 

Osazone. 

M.  pt., 
°  C. 

Soon  after  pre- 

paring solution. 

After  24  hours. 

/-Arabinose 

+  0-55 

+  0-30 

168 

•/-Xylose 

—0-09 

—0-43 

164 

rf-Altrose 

—0-40 

—0-29 

178 

rf-Gulosc   

+  0-07 

+  0-40 

168 

rf-Galactose 

+  0-80 

+  0-34 

201 

Bextrose 

—0-82 

—0-35 

208 

Patents. 

Cane   sugar;     Process   of  refining    raw .       F. 

3Iurke,  Fort  Collins,  Colo.    U.S.  Pat.  1,132,868, 
Jlarch  23,  1915.   Date  of  appl.,  ,Time  20,  1914. 

IjrpuRiTiES  adhering  to  the  sugar  crystals  are 
remo\'ed  )iy  mechanical  means,  e.g.,  by  washing, 
,ind  a  solution  of  the  cleansed  crystals  is  treated  at 
aliout  the  boiling  point  with  lime  or  its  equivalent 
.and  then  recrj'staUised.— ^  J,  F,  B, 

Liquids  [sugar  solutions]  ;  Purification  [decolorising] 

of .     R.  H.  McKee,  Orono,  ile.     U.S.  Pat. 

1.133,049,  March  23,  1915.    Date  of  appl.,  March 
27,  1912.     Renewed  Aug.  15,  1914. 

IjIQUIDs.  particidarly  sugar  solutions,  are  treated 
with  ))laek  ash  residues,  which  may  previously 
have  been  treated  with  acids  or  heated  to  redness, 

—J.  F.  B. 

Beetroot  juice ;    Rapid   and   continuous   process   of 

cold     crtraction      of applicable      in     sugar 

factories  and  di-Milleries.     V.  Petrucci.     Fr.  Pat. 
472,598,  May  22,  1914. 

Beetroot  slices  contained  between  two  perforated 
plates  in  a  series  of  cylindrical  vessels,  are  treated 
with  .a  current  of  cold  water  passing  upwards, 
which  at  first  displaces  pure  juice  (not  a  mixture  of 
juice  and  water),  though  later  the  Uquid  becomes 
dilute.  In  this  way,  using-  a  battery  of  7  or  S 
vessels,  slices  may  be  exhausted  rapidly  and 
continuously. — .1.  P.  O. 


Starch  ;     Process    of   crtracting  - 
and  other  roots.   F.  Strumberg. 
May  28,  1914. 

The  starch  is  separated  from  the  root  fibres  by 
grinding  in  a  mill  consisting  of  two  moderately 
hard  stones,  the  bottom  one  of  which  is  fixed. 

—J.  P.  O. 


The  determinations  were  made  in  a  0-5  dm. 
tube  with  D-light,  using  0-1  grm.  of  the  substance 
in  5  c.c.  of  pyridine-alcohol  mixture. — W.  P.  S. 

Temperature   coefficient   of  photochemical   reactions. 
Berthelot.     See  XXIV. 


from,    manioc 

Ft.  Pat.  472,772, 


XVIU.— FERMENTATION    INDUSTRIES. 

Malt,    -wort,    beer,    and    yeast;    Determination    of 

mineral  constituents  in .    F.  Schonfeld  and 

S.    Sokolowski.    Woch.     Brau.     1915,    31    [52]. 
Brewers'  J.,  1915,  51,  225—226. 

Ten  grms.  of  finely  ground  barley  or  malt,  or  the 
evaporated  residue  from  100  c.c.  of  wort  or  beer,  is 
carefully  charred  in  a  platinum  or  asbestos  crucible 
and  the  cake  of  charcoal  is  rubbed  down  and 
the  crucible  heated  in  the  direct  flame,  combustion 
of  the  last  traces  being  assisted  by  treatment  with 
ammonium  nitrate.  In  the  case  of  pressed  yeast 
the  sample  is  passed  tluough  a  mincing  machine, 
made  up  into  small  rolls,  one  of  which  is  treated 
for  the  determination  of  dry  substance  and  then 
powdered,  5  grms.  of  the  powder  being  taken  for 
incineration.  SOica  is  determined  in  the  ash  in  the 
usual  manner,  phosphoric  acid  by  Woy's  method  ; 
lime  and  magnesia  are  determined  after  precipi- 
tation of  the  phosphoric  acid  by  ferric  chloride. 

Beer  ;  Study  of  the  foam-keeping  capacity  of . 

T.  Ihnen.  Paper  read  before  the  Soc.  of 
Graduates,  U.S.  Brewers'  Academy.  Brewers' 
J.,  1915,  51,  221—223. 
The  foam-retaining  capacity  of  beer  is  tested  by 
cooling  the  sample  in  bottle  to  5°  C,  pouring  the 
contents  into  a  glass  of  500  c.c.  capacity  and 
noting  the  time  required  for  the  foam  to  disappear  ; 
good  beers  wiU  retain  the  foam  for  over  30  mins. 
The  foam-retaining  qualities  are  favourably  in- 
fluenced by  a  high  percentage  of  carbon  dioxide  ; 
the  danger  of  over-bunging  or  over-carbonating 
bottled  beer  has  been  considerably  over-rat«d  and 
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an  inort^ase  in  the  quantity  of  dissolved  gas  will 
mntorinlly  improve  the  foani-retnininj;  quality, 
even  if  the  other  faetoi-s  remain  imiluinned.  One 
of  file  best  samples  examined  hail  a  foain-retain- 
inR  i"apa«-ity  of  over  30  mins.  and  contained  carbon 
dioxiile  0-50.  total  proteins  0-27,  eoagulable  pro- 
teins 001.  non-eoaKulable  0-20,  dextrin  2-23, 
pxtraet  4-t5,  aleohol  4(17",',  by  \vei^;ht.  This  l)eer, 
on  standing  in  open  bottle  for  30  mins.,  lost  00(5% 
CO.  and  still  had  a  loam-ivtaininj;  capacity  of 
over  20  mins.  Another  beer.  oH^rinallv  containine 
0-10%  CO,  and  037  "o  of  total  pi-oteins,  had 
almost  as  good  a  foam-retaining  capa<it  y  as  the 
first,  but  after  standing  in  open  bottle  for  30  mins., 
with  loss  of  00(>"o  COj.  the  foam-retaining 
capaeit  y  fell  to  0  J  mins.  Thus  the  view  t  hat  a  high 
percentage  of  protein  is  a  necessary  condition  for 
good  foam-retention  is  not  upheld.  The  inihience 
of  proteins  appeal's  to  depend  rather  on  the 
quality  of  the  proteolytic  pro<luet,s  than  on  the 
quantity  of  total  jirotoin.  Beers  practically 
identi<-al  as  regards  percentages  of  carl)On  dioxide, 
total  protein,  and  dextrin  luay  be  quite  dilTerent 
in  foam-retaining  quality.  The  percentage  of 
<lextrin  plays  an  important  part.  Although  no 
fixed  rule  can  l)e  laid  down,  owing  to  the  variable 
factor  of  the  qualitative  value  of  the  proteins,  it 
is  generally  the  case  that,  under  similar  conditions 
a-s  i-egards  carbon  dioxide  and  protein-contents, 
those  beers  which  are  rich  in  dextrin  retain  the 
foam  better  than  those  poor  in  dextrin. — J.  F.  B. 

7fit»i  ;  Study  of  the  fenxents  of .     E.  Kayser. 

Comptes  rend.,  101.5,  160,  40.S— 411. 

The  composition  of  rum  depends  on  the  nature  of 
the  original  sugar  solution  (molasses)  and  the 
method  of  fermentation  and  distillation,  but 
principally  on  the  kind  of  micro-organi.sm  used 
to  ferment  the  sugar.  The  addition  of  ammonium 
sulphate  or  asparagine  to  the  molasses  has  a 
favourable  effect  on  the  action  of  Schizosaccharo- 
mt/ccs,  the  (juantity  of  alcohol  produced  being 
increased  whdst  the  volatile  acids  are  diminished  ; 
the  opposite  effect  is,  however,  noliied  in  the  case 
of  bottom-fermentation  yeast.  Yeasts  acting  in 
the  presence  of  bacteria  isolat^'d  from  molasses 
produce,  from  sterile  molasses,  about  nine  times 
as  much  volatile  acids  and  less  aldehyde  than  does 
the  yeast  acting  alone.  It  is  suggested  that  by 
the  use  of  selected  pure  or  mixed  cultures  of  yeasts, 
rums  of  any  desired  composition  or  quality  could 
be  prepared. — W.  P.  S. 

Cider  vinegar  manufaclure  ;  Utility  of  sulphurous 
acid  and  pure  yeast  in  — ■ — -.  W.  V.  Cruess,  J.  R. 
Zion,  and  A.  V.  Sifredi.  J.  Ind.  Eng.  Chem., 
1915,  7,  324—32.5. 

In  tiie  manufacture  of  cider  vinegar  in  California, 
the  alcoholic  fermentation  is  efl'ectt'd  with  com- 
pressed yeast  or  is  allowed  to  take  place  spon- 
taneously. Large  quantities  of  lactic  bacteria 
and  Mycoderma  vini  develop,  resulting  in  the  loss 
of  alcoihol  and.  frequently,  production  of  an  un- 
pleasant flavour.  In  some  small  scale  tests  in 
barrels,  the  apple  juice  was  treated  with  potassium 
metabisulphite  at  the  rate  of  12  oz.  per  200 
gallons,  and  after  standing  for  24  hours  was  pitched 
with  pure  "  Burgundy  "  wine  yeast.  As  com- 
pared with  natural  fermentation  this  treatment 
resulted  in  an  increase  of  18%  of  alcohol,  more 
complete  fermentation  of  the  sugar,  elimination  of 
wild  yeasts  and  lactic  bacteria,  more  rapid  clearing 
of  both  the  cider  and  the  vinegar,  improved  flavour, 
and  more  rapid  acetification.  Analogous  results 
were  obtained  in  large  scale  tests  in  which  a 
quantity  of  metabisulphite  equivalent  to  8  oz.  per 
200  gallons  was  used.^A.  S. 

TTlilisalion  of  I'olalile  waste  products  of  sulphite- 
cellulose  manufacture.     Bergstrom.     See  V. 


Terpene  8td)stancfji  as  by-prodiicla  of  cellulose  manu- 
faclure.    Ilellstrom.     See  V. 

Dried  yeasl  aa  food  for  farm  stock.    Crowthcr.    Sec 
XIX.\. 

Patents. 

nreicerics  and  similar  works;  Method  of  healiiiii 
liquor  and  the  like  in  — — .  II.  Boot  and  K.  .1  S. 
Spencer-Phillips,  London.  Kng.  Pat.  tiltiO, 
Mar.  14,  1914. 

In  industries  where  a  large  supply  of  hoi  water  is 
reciuiriil,  the  exliaust  steam  from  a  steam  turljine 
may  be  conducted  to  .an  injci'tion  condenser  dis- 
charging into  till'  hot  water  storage  tank.  The 
water  is  circulated  by  means  of  a  pump  from  (he 
tank  through  the  condi'iiser,  which  is  also  partly 
supplied  with  fresh  cold  water,  the  amount  of 
which  is  regulated  by  a  valve  automatically 
controlled  by  a  float  in  the  tank.  When  the 
demand  for  hot  water  is  small,  the  tank  fills  up 
and  the  cold-water  valve  is  closed  by  (ho  float  ;  the 
rise  of  pressure  in  the  exhaust  main  then  causes 
the  steam  to  blow  directly  into  the  tank  through  a 
non-return  valve,  or  through  a  safety  valve  into 
the  atmosphere. — J.  F.  B. 

Mash  filters  ;   Process  for  filliw)  with  mash  of 

con.itant  and  homoqeneous  composition.  P. 
Reichardt.  Fr.  Pat.  473,131,  June  (!,  1914. 
In  a  mash  filter  fed  by  a  pump,  a  return  pipe  fitted 
with  a  valve  operated  by  a  hand  wheel  connects 
the  main  pipe  carrying  the  mash  to  (he  pump  with 
that  conveying  it  from  (he  latter  to  the  filter.  As 
the  resistance  of  the  filter  increases  in  the  course  of 
filtration,  this  valve  is  opened  by  degrees  an<l 
allows  some  of  the  mash  to  return  fiom  the  pressure 
to  the  exhaust  side  of  the  pump.  The  amount  of 
mash  supplied  to  the  filter,  and  the  pressure  within 
the  latter,  can  thus  be  regulated  without  any 
tlirottling  of  the  main  mash  ])ipe  or  any  alteration 
of  the  speed  of  the  pump.  The  tendency  towards 
a  partial  separation  of  solids  from  liquid  in  the 
pipes   is   thereby  minunLsed. — J.  11.  L. 

used  in 


Hops  ;     Apparatus  for   economising  - 

the  manufacture  of  ak,  beer,  stout,  and  the  like. 

T.    R.    Shercliff,    Burton-on-Trent.      Eng.    Pat. 

19,380,  Sept.  3,  1914. 
The  apparatus  is  a  modification  of  that  described 
in  Eng.  Pat.  18,270  of  1912  (this  J.,  1913,  804). 
It  is  provided  with  a  steam  jacket,  apertures  for 
pressure  gauges  and  thermometers,  an  inlet  pipe 
for  the  wort  delivering  into  the  upjier  part  of  the 
tunnel-shaped  sieve,  an  overflow  pij^e,  a  draw-off 
tap,  and  a  sluice  or  watertight  door  at  the  bottom 
for  discharging  (he  hops.  Around  the  outlet  for 
the  wort  the  floor  is  lower  than  elsewhere  and  the 
recess  thus  formed  is  covered  by  a  sieve  to  keep 
back  the  hops. — J.  H.  L. 
Carbon  dioxide  or  other  gases  [fermentation  gases]; 

Apparatus  for  cooling during  the  cmnpression 

thereof.      II.    lliiry,   Zih-ich,    Switzerland.     Eng. 

Pat.  13,530,  .Tune  3,   1914.      Under   Int.  Conv., 

June  4,  1913. 
The  gas  enters  the  compressing  cylinder  together 
with  the  cooling  water,  and  bo(  h  pass  out  directly 
into  a  receptacle  mounted  on  the  outlet  from  the 
cyUnder  and  containing  a  t<'niperature  regulator 
which  controls  the  feed  of  the  cooling  water.  The 
gas  and  water  then  pa.ss  down  an  inclined  pipe  of 
larger  diameter  than  t  he  receptacle,  the  lower  end 
terminating  in  a  ball  in  which  separation  •  of  the 
cooling  water  is  completed. — -J.  F.  B. 

Yoghourt  beer  ;    Manufaclure  of  ■ .     Versuchs- 

und  Lelu-anstalt  fiir  Brauerei  in  Berlin.  Fr. 
Pat.  472,483,  April  28,  1914.  Under  Int.  Conv., 
April,  30,  .Tune  29,  July  10,  and  Dec.  6,  1913. 

The  following  processes  are  claimed  : — Fermenta- 
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tion  of  wort  by  mixtures  of  yeast  and  B.  bxdf/arieus, 
the  action  of  the  latter  being  strengthened,  if  neces- 
sary, by  employmg  higher  temperatures  than 
usual  or  by  addmg  fresh  cultures  during  fermenta- 
tion. Fermentation  by  yeast  alone,  and  addition 
of  a  culture  of  the  bacillus  in  wort  before  the 
secondary  fermentation.  Acidification  of  mashes 
by  means  of  the  bacillus,  the  wort  being  so  dra^vn 
off  as  to  carry  with  it  most  of  the  organisms,  wliich 
remain  active  durmg  the  subsequent  fermentation. 
Fermentation  at  blood  temperature  by  pure 
culture  yeasts  adapted  to  work  thereat,  in  presence 
of  the  bacillu.s.  Addition  of  small  quantities 
of  lactose  or  albuminoid  substances,  or  both,  to 
Yoghourt  beer  to  prolong  the  life  of  the  B.  hulgaricus 
present. — J.  H.  L. 

Fermented   beverages  ;     Treatment   of  - 


imth  a 
view  to  their  conservation.  A.  P.  Bouland.  Fr. 
Pat.  472,660,  Aug.  12,  1913. 

The  secondary  fermentation  of  wines  and  shnilar 
beverages  is  carried  out  in  a  closed  vessel  capable 
of  withstanding  pressure  and  provided  with  tlie 
usual  fittings.  The  lower  part  is  funnel-shaped 
and  terminates  in  a  valve  which  communicates 
vnth  a  small  chamber  closed  below  ))y  a  cock. 
From  time  to  time  the  yeast  which  has  subsided 
is  allowed  to  fall  into  the  lower  chamber  and 
afterwards  dra\vu  off,  in  order  to  obviate  its 
deleterioiLS  influence  on  the  bouquet  of  the  wine. 

—J.  H.  L. 

Hops  ;   Process  and  apparatus  for  the  production  of 

extracts  of .     L.   A.   von  Horst.      Fr.   Pat. 

473,409,    June    12,    1914.      Under   Int.    Conv., 
Oct.  31,  1913. 

See  Eng.  Pat.  24,813  of  1913  ;   this  J.,  1914,  659. 

Beer  or  other  liquids  ;   Process  and  apparatus  for  the 

clarification  of .     E.   B.   Curtis  and   J.   W. 

Huxley.     Fr.    Pat.    473,335,    June    11,     1914. 
Under  Int.  Conv..  .Tune  12,  1913. 

See  Eng.  Pat.  13,619  of  1913  ;   this  J.,  1914,  707. 

Utilising  the  fermentable  and  rediicing  carbohydrates 
in  sulphite-cellulose  waste  lyes  for  obtait^ing 
alcohol  or  a  reducing  agent.  Addition  to  Fr.  Pat. 
456,871.     Sec  V. 


XIXa.— FOODS. 

Wheat;      The    organic    phosjyhoric    acid    of - 


G.  Clarke.     Chem.  Soc.  Tran-s.,  1915,  107,  360. 

By  extracting  ground  wheat  with  0-2%  hydro- 
chloric acid  and  treating  the  pale  brown  extract 
as  described  for  the  preparation  of  phytin  from 
mustard  (see  tliis  J.,  1914,  436),  a  white  amorphous 
substance  was  obtained  which  resembled  phytin 
in  its  properties;  the  yield  was  014%.  The 
substance  thus  obtained  was  a  mixture  of  complex 
calcium  and  magnesimn  salts  of  the  type, 
CjjHjjOjiPjnCajMg.  When  heated  under  pres.sure 
at  130°  C.  with  30  °o  sulphuric  acid  it  was  decom- 
posed into  inositol,  m.pt.  211° — 212°  C,  and 
phosphoric  acid.  Its  composition  differed  from 
that  of  the  calcium  magnesium  salt  extracted  from 
mustard  (loc.  cit.).  The  free  acid,  obtained  from 
the  calcium  magnesium  salt  described  above  by 
preparing  the  lead  salt  and  decomposing  the  latter 
with  hydrogen  sulphide,  consisted  of  a  mixture 
of  phosphoric  acid  in  organic  combination  and 
phosphoric  acid.  The  strychnine  salt  of  the 
former  acid  was  sparingly  soluble  in  water,  from 
which  it  crystallised  in  needles,  m.pt.  218° — 
219°  C.  ;  the  stryclmine  salt  of  the  inositol- 
phosphoric  acid  obtained  from  phytin  extracted 
from  mustard  melted  at  203° — 204°  C. — W.  P.  S. 


Sulphates  in  flour  ;   Determination  of .     G.  D. 

Elsdon.     Analyst,   1915,   40,   142—143. 

Ten  grms.  of  the  flour  is  heated  gently  with 
25  c.c.  of  hydrochloric  acid,  with  frequent  shaking, 
until  the  liquid  is  deep  purple,  and  the  beaker 
is  then  left  on  the  cover  of  the  water-bath  for 
about  an  hour.  The  liquid  is  diluted  with  about 
100  c.c.  of  water  and  filtered,  the  filter  washed 
once  with  cold  water,  the  filtrate  and  washings 
heated  to  boiling,  and  the  sulphuric  acid  pre- 
cipitated with  barium  chloride.  The  average 
amount  of  SO  3  thus  found  in  samples  of  plain  and 
self-raising  flour  was  0012%.  In  determining 
the  sulphate  in  pliosphatic  self-raising  flour  an 
allowance  of  0025%  of  calcium  sulphate  (the 
maximum  amount  likely  to  be  present  normally 
in  the  flour)  should  be  made. — C.  A.  M. 


Alilks ;     Capillary   behaviour   of .     E.    Lenk. 

Die    Naturwissenschaften,    1914.    2,    813 — 81G. 
BuU.  Bureau  Agi-ic.  InteU.,  1915,   6,  140—142. 

Kreidl  and  Lenk  found  that  if  drops  of  milk  fall 
upon  thick  blotting  paper  with  a  high  content  of 
mineral  matter,  three  concentric  rings  are  formed. 
The  inner  circle  contains  the  fat,  the  middle  ring 
contains  the  casein,  the  outer  ring  the  water 
and  dissolved  matter.  The  two  inner  rings  remain 
visible  for  hours  but  the  outer  one  gradually 
becomes  indistinct.  The  casein  and  water  con- 
tents of  milk  can  lie  estimated  roughly  by  observing 
the  sharpness  of  the  boundary  of  the  two 
outer  rings — the  more  water  the  less  clear  the 
deUmitation — and  their  ratio  to  each  other. 
The  milk  of  animals,  e.g.,  goats,  mares,  rabbits 
and  rats,  which  resembles  cow's  mUk  when 
examined  with  the  ultramicroscope,  gives  the 
three-ring  formation,  but  the  middle  ring  is  lacking 
if  the  casein  be  coagulated,  or  if  the  fat  content 
be  high  (up  to  30%).  Human  milk  gives  only  two 
rings  beeau.se  its  casein  is  in  solution,  not  being 
visible  with  the  ultramicroscope.  As  the  rate  of 
dili'usion  of  a  drop  of  milk  on  absorbent  paper 
depends  chiefly  upon  the  amount  of  fat,  the 
latter  can  be  determined  quantitatively  from  the 
former.  The  rates  of  dilTusion  for  mUk  with  10% 
fat,  for  whole  milk,  for  milk  watered  at  50%, 
and  for  skimmed  milk  are,  respectively,  0-47, 
0-71,  1-22,  2-36  inches  per  minute.  The  nulk  of 
various  mammals  has  been  studied  with  reference 
to  the  height  to  which  it  ascends  by  capillarity 
in  strips  of  filter  paper.  The  differences  observed 
are  due  to  the  different  concentration  of  casein. 
Watered  and  skimmed  mUk  both  rise  higher  than 
pure  milk,  but  no  reUable  inference  can  be  drawn 
that  anv  given  sample  has  been  tampered  with. 

— E.  H.  T. 


Lactose  in  milk  ;    Use  of  colloidal  iron  [liydroxide] 

in   the   determination    of .     B.    L.    HiU.     J. 

Biol.  Chem.,  1915,  20,  175—177. 

A  TEN  per  cent,  solution  of  colloidal  u-ou 
(dialysed  ferric  hydroxide)  may  be  used  for  pre- 
cipitating proteins  from  milk  previous  to  the 
determination  of  the  lactose.  Ten  grms.  of  the 
milk  is  diluted  with  water  to  25  c.c,  and  about 
3  c.c.  of  the  solution  of  colloidal  iron  hydroxide  is 
added  ;  the  actual  cjuantity  of  the  latter  required 
depends  on  the  composition  of  the  mUk  and  can  be 
ascertained  by  adding  the  last  portion  drop  by 
drop.  When  too  little  has  been  added,  the 
mixture  remains  turbid,  but  when  precipitation 
is  complete  a  clear  supernatant  hquid  separates 
from  the  flocculent  precipitate  ;  the  hquid  wUl 
have  a  reddish  tinge  if  too  much  iron  has  been 
added.  The  mixture  is  filtered,  the  precipitate 
washed  with  water,  the  filtrate  diluted  to  100  c.c, 
and  the  lactose  determined  bv  titration  with 
Benedict's  solution  (see  this  J.,  1911,  439).— W.P.S. 
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Boric  acid  in  butter  , 
mintUion  of  - 


Routine  di'tfrtion  anil  ilctcr- 
H.   Hiuvlfv.     Analvst,    1915, 


40,   ir.O— 152. 

Twenty  grms.  of  paoh  sample  of  butt.or  is  molted, 
the  aqueous  layers  stirred  with  IS  c.c.  of  dilute 
hydroohlorie  luid  (20  e.c.  per  litiv).  and  10  o.c. 
of  fat-fri'e  liquid  pipi^tted  from  caidi  (jiniIcit.  After 
••ooliiin.  5  i-.c.  iif  tuniiorlc  ii-iineiit  is  iiildt'd  (d  eai-li. 
This  is  prepared  liy  di>;esliii^  .'>  i;rnis.  of  turinerir 
root  and  ">  gmis.  nf  tartiiric  ju-id  with  three 
sueeessive  portions  of  aleohol  or  niethyhded 
spirit  for  not  les.s  than  an  hour  each  time,  anil 
dilutini;  the  extract  to  ."lOO  c.c.  with  alcohol. 
It  shoidd  he  kept  in  the  dark.  The  colours 
obtained  in  the  tests  are  conip.ii'cd  with  those 
Riveu  by  standard  dilute  hydrochloric  acid 
solutions  containinp  01  to  0-.t%  of  boric  acid 
and  0-5  c.c.  of  milk  to  match  the  opalescence 
of  the  saniple.s.  The  results  are  accurate  within 
0-1%.  Samples  containing  above  0-5  "^  of  boric 
acid  should  lie  analysed  by  the  usual  method  of 
extraction  and  titration. — C.  A.  M. 


Teast ;     Dried  ■ 


as    food   for    farm    utock.       C. 
Orowther.    J.  Board  AKric,  11(15,  22,  1—10. 

Dried  brewers'  yeast  is  extensively  employed  in 
GJennany  for  cattle-feeding,  and  there  are  now 
in  England  several  drying  plants  producing 
2000 — ;iOOO  tons  annually,  mainly  for  export. 
Its  average  composition  is : — moisture  4-3%, 
proteins  48-5%,  oil  0-5%,  fibre  0-5%,  ash  10-7%, 
soluble  carbohydrates  (by  dilTerence)  .35-5%. 
Even  when  mixed  with  other  foods  and  water, 
it  may  be  kept  for  several  days  without  objection- 
able fermentation  taking  place.  Feeding  experi- 
ments in  Yorkshire  showed  it  to  be  a  safe  food  for 
cows,  calves,  and  pigs,  though  cows  show  an 
aversion  to  it  on  account  of  its  bitter  flavour. 
When  given  to  pigs  it  produced  better  results  than 
"  sharps,"  weight  for  weight,  u.sed  ius  a  partial 
.substitute  for  the  latter. — J.  H.  I/. 

Colorimetric  determination  of  a-amino-acid  nitrofjen. 
Harding  and  MacLean.     See.  XXIII. 


P.\TENT3. 


A. 


Milk  and  eream  ;    Process  of  Meritisinri  — 

Rutter,  Mentone,  Australia.  Eng.  Pat.  210, 
Jan.  3,  1914.   Under  Int.  Conv.,  May  29,  1913. 

Milk  or  cream  is  treated  with  from  0-05  to  0'15% 
of  its  weight  of  an  alkali  peroxide,  e.g.,  sodium 
peroxide,  a  quantity  of  citric  acid  sulficient  to 
neutralise  the  alkalinity  due  to  the  peroxide  is 
added,  and  the  whole  is  then  heated  to  30° — 52°  C. 
for  30  minutes  or  more. — W.  V.  H. 

Poods  toith  a  lecithin  hiisi.^  ;    Preparation  of . 

A.  Sziics,  and  F.  Neumann's  Nachfolger.  Pr. 
Pat.  472,820,  Mav  30,  1!)14.  Wilder  Int.  Conv., 
June  23,  1913. 

Finely  powdered  lecithin  is  emulsified  with  a 
small  (juantity  of  milk,  and  the  emulsion  i.s  added 
to  milk  for  immediate  consumption  or  to  sterilised 
milk  for  the  manufacture  of  ctiecs*;  or  other  dairy 
products. — J.  H.  J. 

Milk  ;     Production    of    a    nutritive    breerage    front 

shimmed .     U.  Kichlotl".     (Jer.  Pat.  280,440, 

June  14,  1913. 

The  milk  is  heated  with  an  acid,  e.g.,  hydrochloric 
acid,  to  sterilise  it  and  invert  the  lactose,  and  is  then 
submitted  to  the  simultaneous  action  of  peptonising 
enzymes  and  fermentation  organisms,  Jor  example 
trypsin  and  yeast.  The  fermented  liq\ud  is 
sterilised  by  heat,  filtered,  and  evaporated  to  the 
desired  consistence. — -A.  .S; 


Fruit  juice  from  the  rejiiduum  of  the  numufaclure  of 
cider  or  of  perry  and  process  for  prejHiring  the 
same.  A.  Cordier,  Paris.  Eng.  Pat.  20,113, 
Sept.  24,  1014.    Under  int.  Conv.,  June  27,  1914. 

The  pressed  ivsidue  of  fruit  pulp  obtained  in  the 
manufai-tui-e  of  cider  or  perry  is  boiled  with  water 
and  the  a(|ueous  extract  is  evaporat*;!!  to  dryness. 
The  dry  pioduct  is  dissolved  in  wat<'r  for  use  as  a 
flavouring  material. — W.  I*.  S. 

Peetic  sid)slanecs  for  confectionery  ;    Extraction  of 

.     II.  A.  Oeroy  and  J.  Ueunotte.     Fr.  Pat. 

473,310,  .May  9,   1914. 

Pectio  substjincc's  are  extra<ted  from  fruits  or 
vegetables  liy  hot  lixiviation  an<l  maceration, 
and  t  he  extract  is  coni'cntrated  in  air  or  in  vacuo. 

—J.  H.  J. 

Coffee,  subslilules  ;    Method  of  manufacturing ■ 

.1.  H.  Kellogg,  Battle  t^reek,  Mich.  U.S.  Pat. 
1,133,037,  March  23,  1915.  Date  of  ,appl..  May 
12,  1913. 

A  MOIST  mixture  including  sugar-containing 
materials,  is  heateil  under  pressure  until  the 
sugar  is  caramelised,  and  the  insoluble  substances 
are  then  removed. — W.  P.  S. 

Desiccating    [liquids]  ;      Method    of .        I.     S. 

Alerrell,  Syracuse,  N.Y.  U.S.  Pat.  1,133,051, 
March  23,  1915.    Date  of  appl.,  Dec.  8,  1913. 

Liquids  containing  organic  substances  are  sprayed 
into  a  chamber  in  wliich  a  very  low  pressure  is 
maintained  ;  superheated  steam  is  also  introduced 
into  the  chamber,  which  is  surrounded  by  a 
heating  jacket  to  prevent  condensation. — W.  P.  S. 

Cocoa    and    chocolate    pastes ;     Roasting    of . 

F.  E.  F.  Neumann.  Pr.  Pat.  472,834,  May  30, 
1914. 

The  paste  is  spread  out  in  a  thin  layer  and  left 
for  a  short  time  upon  flat  moving  surfaces  of 
metal  or  porcelain  heated  to  the  roasting  tempera- 
ture.—J.  H.  J. 


Milk  ;     Centrifugal    clarificalion   of  - 


B.    R. 


Wright,  Poughkeepsie,  N.Y.,  U.S.A.    Eng.  Pat. 

7814,  March  27,  1914.     Under  Int.  Conv.,  July 

21,   1913. 
SeeU.S.  Pat.  1,122,457  of  1914  ;  this  J.,  1915,  190. 
Reference    is    directed    in    pursuance    of   Sect.     7, 
Sub-sect,  i,  of  the  Patents  ami    Designs  Act,  1907, 
to  Eng.  Pat.  323  of  1913. 

Milk  :    Preparation  of  an  alimenlart/  product  from 

.     R.  EichlolT.     Fr.  Pat.  473,439,   June  13, 

1914.     Under  Int.  Conv.,  June  13,  1913. 

See  Oer.  Pat.  280,440  of  1913  ;    preceding. 

Foodstuff ;     Manufacture    of    an    easily    digestible 

from  whole  wheal  grains.    C.   .Vlauterer.    Fr. 

Pat.  472.790,  Aug.  19,  1913. 

See  Kng.  Pat.  1S,S37  of  1913  ;    this  .T.. 
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XIXb.— WATER  PURIFICATION;  SANITATION. 

Sewatje  ;     Treating   and   disposing   of  - 


•  Roy. 
("^om.  on  Sewage  Disposal.  l'''iiial  Rept.,  Feb.  11, 
1915.     [Cd.  7821.] 

This  report  is  .a  general  summary  of  t  he  conclusions 
and  recommendations  contained  in  the  nine  reports 
already  issued.  Of  these  reports,  four  dealt  mainly 
with  the  purification  of  domestic  sewage  discharging 
into  streams,  two  with  the  discharge  of  sewage 
into  tidal  waters,  and  three  with  the  discharge  of 
manufacturing  etllueiits.  Following  on  the  recom- 
mendations of  tlie  ( lommission,  shell  fish  owners 
agreed  to  close  sewage-polluted  layings,  and  oysters 
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are  in  consequence  far  safer  articles  of  diet  now 
than  formerly.  As  the  result  of  the  Commission's 
experimental  work,  a  plant  was  erected  for  the 
purification  of  distillery  waste,  which  has  proved 
capable  of  producing  at  a  reasonable  cost  an  effluent 
which  is  not  injurious  to  fish ;  other  similar  plants 
are  in  process  of  erection. 

Tlie  ninth  and  latest  report  dealt  with  two 
subjects,  the  discharge  of  manufacturing  wastes 
wliich  cannot  be  taken  into  sewers,  and  the  dis- 
posal of  domestic  refuse  in  rural  areas.  Manu- 
facturing wastes  can  be  divided  into  two  classes, 
those  for  which  efficient  piu'ification  is  practicable, 
and  those  for  which  it  is  not.  In  certain  cases  in 
the  first  class,  adequate  reduction  of  the  solids 
in  suspension  by  settlement  may  be  r'egarded  a-s 
efficient  purification.  In  coal  washing  and  m  paper 
mills,  the  effluents  should  not  contain  more  than 
4  parts  per  100,000  of  suspended  solids.  In  tin, 
lead,  and  zinc  mines,  cliina  clay  works,  and  stone 
quarries,  a  standard  of  6  parts  of  suspended  solids 
is  suggested  provisionally.  This  should  ob\-iate 
danger  to  cattle  or  fish  from  poisoning  by  lead, 
tin,  antimony,  or  arsenic.  In  other  cases,  a 
reduction  of  dissolved  solids  as  well  as  suspended 
solids  is  necessary.  For  breweries  and  maltings, 
shale  oil  distillation,  tanneries,  felhnongers'  waste, 
and  dairies,  the  suspended  solids  should  not  exceed 
4  parts  and  the  amount  of  dissolved  oxygen 
absorbed  in  five  days  should  not  exceed  4  parts. 
For  distilleries  the  standard  should  be  3  parts  sus- 
pended solids  and  2  parts  dissolved  oxygen  ;  for 
woolscouring,  tin  plating,  and  galvanising,  6  parts 
suspended  solids,  no  standard  tor  dissolved  soUds 
being  fixed  at  present.  In  the  second  class  of  wastes, 
in  which  efficient  purification  is  not  practicable, 
there  are  certam  cases  in  which  clarification  would 
effect  considerable  improvement,  and  a  standard  of 
6  parts  suspended  solids  should  be  attainable  for 
bleach  \i'orks,  paper  works,  and  cotton  printing 
effluents,  and  a  standard  of  4  parts  for  cotton 
and  woollen  dyeing  effluents.  For  sulphite  cellulose 
Uquors  and  gas  liquors  no  standards  are  suggested, 
but  in  neither  case  should  the  crude  waste  be 
turned  into  a  stream.  Certain  alterations  in  the 
existing  law  with  regard  to  rivers  boards  and  the 
pollution   of   streams   are   recommended. 

On  the  subject  of  disposal  in  rural  areas,  the 
Commission  says  that  the  water  carriage  system 
of  sewerage  is  the  most  satisfactory  provided  an 
abundant  water  supply  is  available.  Where  the 
water  supply  is  inadequate,  dry  earth  closets  are 
open  to  little  objection,  the  domestic  waste  water 
being  distributed  over  gardens  or  conveyed  to 
cesspools. — J.  H.  J. 

Seivage ;     Purificafion    of by   aeration    in   the 

presence  of  activated  sludije.  E.  Bartow  and  F. 
W.  Mohhnan.  J.  Ind.  Eng.  Cheni.,  1915,  7, 
318—320. 
Experiments  were  made  with  a  fairly  strong 
domestic  sewage  free  from  trade  wastes  on  the  lines 
described  by  Ardern  and  Lockett  (this  J.,  1914,  523, 
1122).  The  sewage  was  placed  in  a  tank,  9  ins. 
square  and  5  ft.  deep,  having  a  porous  plate  4  ins. 
above  the  bottom,  and  compressed  air  was  intro- 
duced below  the  porous  plate.  Complete  nitrifica- 
tion was  effected  in  15  days  with  the  use  of  4830 
cV).  ft.  of  air  :  the  "  free  ammonia  "  was  first  con- 
verted almost  quantitatively  into  nitrite,  and  then 
the  nitrite  almost  quantitatively  into  nitrate. 
The  supernatant  liquid  was  siphoned  off,  a  fresh 
charge  of  sewage  introduced,  and  the  treatment 
repeated  in  presence  of  the  residual  sludge.  In 
the  second  treatment  nitrification  was  complete  in 
4  days  with  1270  cl).  ft.  of  air  :  in  the  third  in  2 
days"  with  720  cb.  ft.  ;  in  the  twelfth  in  less  than 
8  hours  with  less  than  128  cb.  ft.,  and  in  the  thirty- 
first,  with  shidge  and  sewage  In  the  proportion  of 
J.  :  5,  in  less  than  5  hours  with  85  cb.  ft.  of  air, 


equivalent  to  0-2  cb.  ft.  per  sq.  ft.  of  surface 
area  per  minute,  or  about  3  cb.  ft;  per  gallon  of 
sewage.  In  presence  of  the  activated  sludge 
nitrate  was  formed  simultaneously  with  nitrite. 
Tlie  activated  sludge  contamed  many  Vorticella 
and  Botifera.  Ijut  the  predominant  organism  was 
an  annelid  worm.  Aculosoma  hcmprichi,  2 — 5  mm. 
long,  which  multiplies  rapidly  by  fission,  and 
feeds  on  small  organic  particles,  destroying  at 
least  its  own  weight  of  organic  matter  and  probably 
more  every  day.  The  sludge  lost  95-54%  of  its 
weight  when  dried  on  the  water-fjath  and  then 
for  3  hours  in  an  oven  at  100"  C.  ;  the  residue 
contained  6-3%  nitrogen,  4%  fat,  and  1-44% 
phosphorus,  and  the  loss  on  ignition  was  75%. 
In  pot  cultures  the  dried  sludge  gave  better  I'esults 
as  a  fertiliser  than  a  quantity  of  dried  blood  con- 
taining the  same  amount  of  nitrogen. — A.  S. 

Bacteria  ;  Behaviour  of toimrds  purified  animal 

and  vegetable  proteins.  J.  A.  Sperrv  and  L.  F. 
Rettger.  J.  Biol.  Chem.,  1915,  20,  445 — 159. 
Aerobes  and  facultative  anaerobes,  and  even 
extremely  active  putrefactive  anaerobes,  were 
found  to  be  incapable  of  attacking  and  decom- 
I)Osing  pure  proteins.  Solutions  of  the  proteins, 
however,  were  decomposed  when  they  contained 
peptone  or  other  nitrogenous  food  which  furnished 
the  nitrogen  necessary  for  bacterial  development. 
In  such  cases,  the  "proteolysis  of  the  prot«in 
resulted  from  the  action  of  an" enzyme  produced  by 
the  bacteria  during  the  process  of  rapid  multipli- 
cation.—W.  P.  8. 

Tctrachloro-ethane  poisoning  ;  Toxic  jaundice  due  to 

.   W.  H.  Willcox.   Lancet,  1915,  188,  544— 

547. 
Cellulose  varnish,  consisting  of  a  solution  of 
cellulose  acetate  in  a  mixture  of  benzene,  acetone, 
methylated  spirit,  and  tetrachloro-ethane,  is  used 
in  aeroplane  factories  to  coat  the  calico  stretched 
over  the  framework  of  the  -ivings  of  the  machines. 
The  vapour  evolved  during  evaporation  of  the 
varnish  has  a  specific  gravity  of  1-91.  Workers 
using  the  varnish  in  several  factories  were  affected 
with  acute  jaundice,  some  cases  ending  fatally. 
The  symptoms  were  drowsiness,  sickness,  jaundice, 
and  mental  confusion,  sometimes  leading  to  coma 
and  death .  Autopsies  showed  that  the  most  marked 
change  in  the  organs  was  the  shrunken  and  bile- 
stained  liver.  Experiments  on  animals,  made 
with  the  varnish  and  its  volatile  constituents, 
showed  that  tetrachloro-ethane  is  a  powerfid  liver 
poison,  and  that  the  poisonous  effects  of  the 
varnish  vapour  were  due  to  the  tetrachloro-ethane 
contained  in  it.  In  works  where  the  varnish  is 
used,  the  hea\-y  vapours  should  be  removed  by 
powerful   extraction   fans  placed   at  a  low   level. 

— J.  H.  J. 

Patents. 

Liquids ;  Sterilisation,  filtraiion,  and  similar  treat- 
ment of .    L.  Linden,  Brussels.    Eng.  Pat. 

6855,  March  18,  1914. 
The  hquid  is  passed  successively,  from  a  main 
settling  tank,  through  a  settling  tank,  a  fUter 
chamber  filled  with  spherical  iron,  terra-cotta.  or 
marble  balls,  a  chamber  divided  by  a  vertical 
partition  and  having  a  horizontal  screen  near  the 
top,  and  a  second  filter  chamber  filled  ^\•ith  spongy 
iron.  It  is  collected  in  one  compartment  of  a 
chamber  divided  into  two  parts  by  a  vertical 
partition  reaching  nearlv  to  the  top,  and  having 
discharge  openings  at  the  top.  The  second  com- 
partment sMves  to  collect  the  Uquid  from  a  series 
of  settling  and  filter  chambers  similar  to  the  first 
series.  The  filters  in  either  series  may  be  cleansed 
by  closing  the  outlets  in  the  central  chamber  and 
opening  a  cock  at  the  bottom  of  one  of  the  setthng 
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tank^,  whereupon  the  filt<'ro(l  liquid  flows  tlirough 
the  series  in  the  reverse  ilirection.--W.  P.  S. 

UUra-violet  rays  produced  by  electric  sparks,  and 

used  for  strrilisution  ;  Reflector  for .    J.  von 

Kowalski.     Fr.    I'at.     tVH.OSO,    June    4,    1914. 
Under  Int.  Conv.,  May  2(i,  1914. 

The  source  of  light  is  placed  in  the  focus  of  the 
i-eflector,  which  consists  of  one  or  more  hollow 
luirroi-s  of  glazed  porcelain,  placed  above  the  light 
so  as  to  i-etiect  all  the  energy  on  to  the  liquid  to  be 
st^erilised. — J.  II.  J. 

Ozonisers,  and  sterilisation  of  water  by  ozone.     H. 
Gruner.      Fr.    Pat.    47:{,184,    Sept.    9,     1913. 

The  ozoniser  consists  ot  a  number  of  glass  tubes, 
containing  metalUc  threads,  arranged  concentric- 
ally within  a  glass  cyliinier,  around  the  outside  of 
which  a  metallic  spiral  is  wound.  The  inner  threads 
are  connected  to  a  source  of  high-tension  current 
and  the  outer  spiral  to  earth.  At  the  top  and 
bottom  are  an  inlet  and  an  exit  f6r  air.  In  using 
the  ozoniser  as  a  water  steriliser,  the  exit  tube  is 
connected  to  the  side  tube  of  a  water  pump,  con- 
taining a  mixing  chamber  for  securing  intimate 
mixing  of  the  current  ot  ozonised  air  and  water, 
which  then  flows  to  a  sterilising  chamber  of  such 
shope  that  intimate  and  prolonged  contact  between 
t  he  water  and  the  ozonised  air  is  obtained. — J.  H.  J. 


Sterilising  water  ;  Method  of- 


,   M.  Biegel.  Ger. 
Pat.  280,998,  Oct.  28,   191:5. 

Steuiusation  is  effected  by  treating  the  water,  at 
the  ordinary  temperature  or  at  40°  (!.,  \\  ith  a  small 
quantity  of  hydrochloric  acid  and  of  hydrogen 
peroxide.  The  excess  of  free  acid  is  subseqviently 
neutrali-sed. — A.  S. 

Water  ;  Purification  of  [removing  dissolved  oxygen 

from] lo  render  it  suitable  for  technical  appli- 

catioti.  R.  von  Walthcr.  l-'r.  Pat.  473,092,  .Tune  5, 
1914. 
The  water  is  passed  through  shallow  beds  of  an 
easily  oxidisabie  metal,  such  as  manganese,  zinc, 
aluminium,  copper,  or  especially  iron,  which 
removes  the  dissolved  oxygen  quickly  and  com- 
pletely. After  treatment  the  precipitated  oxides 
are  removed  by  filtration. — .7.  H.  J. 

Naphthcnic    adds,    their    soajps,     and    solutions ; 

Application  of as  insecticides,  and  process  of 

making  the  soltUions.  Soc  La  Littorale.   Fr.  Pat. 
472,501,  May  22,  1914. 

The  alkaUnfe  liquor  resulting  from  the  purification 
of  crude  petroleum  is  treated  with  10%  by  weight 
of  quinoline,  and  the  layer  ot  quinoline  saturated 
with    naphthenates    is   separated    by    decantation 

^or  centrifugii^ ;  or  the  naphthenic  acids  or 
naphthenates  obtained  by  neutralising  with 
sulphuric  acid  the  alkaline  liquor  from  the  purifica- 
tion of  crude  petroleum,  are  mixed  with  an  equal 
weight  of  quinoline,  separation  being  eflected  as 
before.  The  resulting  solution  of  naphthenic  acids 
or  naphthenates  in  quinoliue  may  be  used  as  an 
insecticide,  either  alone  or  mixed  with  a  copper 
or  other  preparation. — .T.  P.  O. 

Nutrient  medium  for  pure  cultures  of  tissues.    R. 
Odier.     Ger.    Pat.    280,462,    May    21,    1913. 

Claim  is  made  for  nutrient  media  containing 
glycogen,  which  promotes  the  activity  and  develop- 
ment of  the  cells.  Specially  good  results  are  said 
to  be  obtained  with  a  solution  containing  8-25  grms. 
of  sea  salt,  02  grm.  each  of  sodium  bicarbonate, 
potassium  chloride,  and  calcium  chloride,  and 
0-75  grm.  of  dextrose  to  1  litre  of  water,  and 
saturated  with  glycogen. — A.  S. 


TFaste  water  ;  Process  for  manufacturing  a  substance 

for   purifying and  for  draining   sludge.     F. 

Richter,  Frankfort,  Germany.  U.S.  Pat. 
1,133,440,  March  30,  1915.  Dateof  appl.,  June  3, 
1912. 

See  Fr.  Pat.  443,789  ot  1912  ;  this  J.,  1912,  1005. 

Pumps  [for  sewage,  etc.].     Eng.  Pat.  4950.     See  I. 

Manu 
the 


.facturc   of  substances  capable  of  exchanging 
r    bases.      Fr.     Pat.     472,533.      See    VI 1. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Alkaloids  of  the  morphine  series ;    Action  of  acetic 

anhydride  on .      M.   Tiffeneau.      Bull.   Soc. 

Chim.,   1915,  17,  87—77. 

The  extra-phenanthrene  chain,  CII-.CH2.N(OH3), 
of  alkaloids  of  the  morphine  group  may  be  attacked 
by  acetic  anhydride  with  rupture,  at  both  ends, 
of  the  carbon  and  the  nitrogen  bonds  or,  at  one 
end,  of  the  nitrogen  bond  only.  The  two  types  of 
rupture  arc  independent  of  each  other,  and  the 
latter  type  has  been  studied  in  the  case  of  benzyl- 
amine  derivatives  of  simple  constitution.  To  deter- 
mine rupture  of  the  cham  at  the  nitrogen  bond, 
the  nitrogen  atom  must  be  tertiary  and  must  be 
united  to  a  benzene  nucleus  by  an  intermediate 
carbon  atom  (benzyl  type).  The  alkaloids  of  the 
morphine  group  vary  in  their  behaviour  on  treat- 
ment with  acetic  anhydride  ;  this  variation  depends 
on  the  character  ot  the  nucleus  III  of  the  phenan- 
threne  structure.  When  this  is  a  true  aromatic, 
ring,  as  in  the  case  of  morphothebaine,  apocodeine, 
or  apomorphine  and  its  derivatives  (see  Pschorr's 
formula,  this  J.,  1907,  634),  the  conditions  men- 
tioned above  are  exactly  fulfilled,  carbon  atom  9 
being  the  connecting  link  characterising  the  benzyl- 
amine  type  ;  in  such  cases  acetic  anhydride  always 
causes  rupture.  When  the  ring  III  is  of  tetrahydro- 
aromatic  type,  rupture  is  never  produced  by  the 
action  of  acetic  anhydride  alone  ;  either  there  is 
no  reaction  {e.g.,  phenyldihydrothobaine)  or  simple 
acetylation  without  rupture  takes  place  {e.g., 
morphine  and  its  derivatives,  codeine  and  the 
bainone).  When  the  ring  is  of  dihydro-aromatic 
type  [e.g.,  thebaine)  or  is  capable  of  becoming 
so  by  enolisation  {e.g.,  codeinone  and  pseudocodein- 
one)  the  aromatic  character  may  predominate 
and  a  double  rupture  at  both  nitrogen  and  carbon 
bonds  may  be  produced.  In  these  cases,  however, 
the  dihydro-aromatic  ring  is  not  in  itself  sufficient 
to  determine  rupture  and  the  additional  presence 
of  the  neutral  oxygen  (oxide)  linkage  between 
carbon  atoms  4  and  5  appears  to  be  necessary. 
As  regards  the  mechanism  of  the  reaction,  the 
acetic  anhydride  apparently  combines  first  with 
the  trivalent  nitrogen,  and  the  instability  of  the 
quinquevalent  system  determines  the  rupture. 
The  two  stages  can  be  sharply  differentiated  m  the 
case  of  thebaine  by  following  the  reaction  with  the 
polarimeter,  and  the  fa<;t  that  if  the  tertiary  base 
be  previously  converted  into  the  corresponding 
quaternary  methiodide,  no  rupture  takes  place, 
affords  an  additional  support  to  the  hypothesis. 

—J.  F.  B. 

Alkaloids ;      Colloidal    slate    of .        Relations 

between    surface    tension,    size    of    particle,    and 

toxicity.     I.  Traube  and  N.  Onodera.      Intern. 

Zeits. '  phys.-chem.   Biol.,  1914,  1,   35 — 59.      J. 

Chem.  Soc,  1915,  108,  i,  105.     (See  also  this  J., 

1912,  839.) 

Alkaloids    such    as    atropine    and    quinine,    the 

molecular  weight  of  which  exceeds  a  definite  lirnit, 

are  present  in  solution  in  a  colloidal  state,  whilst 

the  corresponding  salts  form  true  solutions.    The 

B  2 
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surface  teusion  of  water  is  hardly  affected  when 
alkaloidal  salts  are  dissolved  in  it,  but  is  diminished 
on  adding  subsequently  a  small  quantity  of  alkali 
owing  to  liberation  of  free  alkaloid  which  assumes 
a  colloidal  condition  ;  at  the  same  time  the  toxicity 
of  the  solution  increases.  Many  free  alkaloids  are 
unstable  in  solution,  the  small  particles  aggregating 
in  a  few  hours  into  large  masses,  with  consequent 
increase  of  surface  tension  and  decrease  of  toxicity. 
On  adding  a  little  alkali  to  such  an  attenuated 
alkaloid  solution  the  aggregates  disperse,  the 
surface  tension  duninishes,  and  the  toxicity  reaches 
or  even  surpasses  its  former  intensity.  The  localisa- 
tion of  action  of  the  various  alkaloids  may  be 
partly  due  to  the  variation  in  the  alkalinity  of  the 
different  organs  of  the  body.  The  toxicity  of 
solutions  of  some  alkaloids,  including  quinine, 
is  increased  by  boiling  and  subsequently  cooling, 
with  corresponding  alterations  in  the  size  of  the 
colloidal  particles  and  the  surface  tension.  The 
antagonistic  action  of  pilocarpine  on  atropine  is  ■ 
accompanied  by  similar  changes.  With  all  alkaloids  , 
the  alteration  in  surface  tension  is  the  chief  factor 
in  determining  the  toxicity.  It  is  suggested  that 
any  alteration  in  the  surface  tension  disturbs  the 
equilibrium  or  affects  the  normal  velocity  of  the 
reactions  taking  place  in  the  organism,  this  becom- 
ing apparent  as  a  toxic  effect,  the  toxicity  of  alka- 
loids being  thus  due  chiefly  to  the  physical  instead 
of  to  the  chemical  clianges  produced.  When  an 
electric  current  is  passed  through  a  solution  of  an 
alkaloid,  the  smaller  particles  wander  towards  the 
cathode,  whilst  the  larger  aggregates  accumulate 
at  the  anode. — T.  C. 

Drugs  and  poisons  ;   Syncrcjism  and  antagonism  of 

.    I.  Traube  and  N.  Onodera.    Intern.  Zeits. 

phys.-chem.  Biol.,  1914,  1,  133—147.  J.  Chem. 
So6.,  1915,  108,  i,  105—106. 
If  an  alkaloid  is  added  to  the  solution  of  the  salt 
of  another  alkaloid,  the  extent  of  alteration  of  the 
surface  texision  depends  on  the  relative  basicity  of 
the  two  alkaloids.  The  relative  toxicity  of  some 
alkaloids  is  given  by  the  following  descending  series 
of  basicities :  nicotine,  pilocarpine,  atropine,  physo- 
stigmine,  quinine,  aconitine,  veratrine.  The  surface 
tension  of  quinine  solutions  is  increased  by  the 
addition  of  atropine,  aconitine,  veratrine,  and 
nicotine.  The  synergetic  or  antagonistic  influence 
of  two  substances  (drugs,  narcotics,  etc.)  on  each 
other  in  the  body  may  be  due  to  an  mdirect  action 
on  the  velocity  of  the  protoplasmic  reactions 
instead  of  to  the  direct  action  on  the  surface 
tension. — T.  C. 


■  on  precipitation. 


Alkaloids ;  Catalytic  action  of  -  .        _ 

oxidation  and  saponification  processes.  I.  Traube 
and  N.  Onodera.  Inter.  Zeits.  phys.-chem.  Biol., 
1914, 1, 148—157.  J.  Chem.  Soc,  1915,  108,  ii,  92. 

Alkaloids,  although  univalent,  greatly  accelerate 
the  precipitation  of  arsenious  sulphide  from  its 
coUoidal  solution  and  also  the  oxidation  of  oxalic 
acid  by  permanganate.  A  few  alkaloids  inhibit  the 
saponification  of  ethyl  acetate  by  potassium 
hydroxide,  whilst  the  majority  accelerate  it. 
Pilocarpine  has  a  strong  accelerating  action, 
whilst  atropine  has  an  inhibitory  action  on  the 
saponification  process,  though  both  alkaloids 
act  similarly  with  respect  to  precipitation  and 
oxidation  processes.  It  is  suggested  that  the  antag- 
onistic physiological  action  of  these  two  alkaloids 
is  possibly  correlated  with  their  action  on  hydro- 
lytic  processes. — T.  C. 

Hydroxymethylantliraquinones ;     Separation        and 

identification   of [in   chrysarobin,   buckthorn, 

rhubarb,  senna,  and  aloes]  E.  M.  Bailey. 
Amer.  J.  Pharm.,  1915,  87,  148 — 154.  (See  also 
this  J.,  1914,  501,  1071.) 

The  fluid  extract  of    the    drug   (25    gnus.)    is 


evaporated  to  remove  alcohol,  diluted  with 
water,  precipitated  with  a  solution  of  normal 
lead  acetate,  the  precipitate  digested  with  10% 
sulphuric  acid  on  the  water-bath,  and  the  hot 
acid  solution  extracted  with  hot  benzene.  In  the 
case  of  powdered  drugs  3  grms.  is  boiled  for  one 
hour  with  alcoholic  potash,  the  alcohol  removed, 
the  residue  treated  with  dilute  sulphuric  acid, 
and  the  arid  liquid  extracted  with  hot  benzene. 
On  shaking  the  benzene  solution  with  5  %  ammon- 
ium carbonate  solution,  followed  by  5%  sodium 
carbonate  solution  and  by  5  %  sodium  hydroxide, 
there  are  extracted  successively  an  unidentified 
hydroxymethylanthraquinone  or  mixture  of 
hydroxymethylanthraquinones  (in  the  case  of 
senna  and  aloes  only),  emodin,  and  chrysophanic 
acid.  These  substances  give  characteristic  colour 
reactions  when  a  trace  is  added  to  4  or  5  drops  of 
concentrated  sulphuric  acid,  and  a  further  colour 
change  when  1  to  2  drops  of  concentrated  nitric 
acid  followed  by  1  c.c.  of  water  are  added.  The 
imidentified  substance  gives  a  purple  or  violet 
colour  with  sulphuric  acid,  becoming  yellow 
with  nitric  acid  and  water;  emodin  gives  a  pink 
colour  not  affected  by  nitric  acid  and  water, 
whilst  chrysophanic  acid  gives  an  orange-red 
colour  with  sulphuric  acid,  becoming  yellow 
with  nitric  acid  and  water  with  simultaneous 
precipitation  of  chrysophanic  acid.  The  emodin 
obtained  from  both  Socotrine  and  Barbados  aloes 
gave  anomalous  colour  reactions. — T.  C. 


Anaesthetics ;     Residual   valency   of ,    and   its 

importance  in  ancesthesia.  Chemical  theory  of 
ancesthesia.  A.  P.  Mathews.  Intern.  Zeits. 
phys.  chem.  Biol.,  1914,  1,  433—449.  J.  Chem. 
Soc.  1915,  108,  i,  106. 
The  average  amount  of  residual  valency  per 
molecule  possessed  by  various  anaesthetics  was 
computed  from  the  cohesion,  and  a  general,  but 
not  complete  parallelism  was  found  to  exist 
between  anaesthetic  power  and  amount  of  residual 
valency.  Lack  of  complete  parallelism  may  be 
due  to  the  fact  that  the  spacial  relation  of  the 
valencies  must  also  be  an  important  determining 
factor.  The  theory  of  anaesthesia  put  forward 
is  that  the  irritable  substance  in  protoplasm  is  a 
molecular  oxygen-protoplasmic  union  or  a  peroxide 
union  which,  on  stimulation,  passes  l)y  molecular 
rearrangement  into  a  stable  form,  oxidation  taking 
place  and  carbon  dioxide  being  produced. 
Anaesthesia  is  produced  by  the  anaesthetic,  by 
virtue  of  its  residual  valency,  occupying  the 
oxygen  receptors  of  the  cell,  forming  a  non- 
irritable,  dissociable,  anaesthetic-protoplasm  com- 
pound.—G.  F.  M. 


Phospholipins ;     Method  for  the   determination   of 

certain  groups  in .     M.  L.  Foster.     J.  Biol. 

Chem.,  1915,  20,  403—412. 

It  was  found  possible,  by  a  modification  of  the 
Herzig  and  Meyer  method  (lieating  with  ammonium 
iodide  and  hydriodic  acid  ;  see  this  J.,  1895,  688), 
to  obtain  a  sharp  separation  of  the  glycerol 
and  alkyl  groups  in  certain  phospholipins  (lecithin 
and  cephalin),  the  former  group  reacting  at  112°  C. 
and  the  latter  at  180° — 190°  C.  A  paraffin  bath 
was  used  for  controlling  the  temperature.  Whilst 
the  glycerol  could  be  determined  accurately,  the 
separation  of  the  methyl  and  ethyl  groups  was  not 
so  satisfactory.  One  preparation  of  lecithin 
showed  the  three  methyl  groups  commonly 
attributed  to  this  substance,  but  others  showed 
less  ;  methyl  and  ethyl  groups  were  not  found 
to  be  present  in  cephalin.  Experiments  with 
synthetic  choline  chloride  showed  that  hydriodic 
acid  does  not  split  off  the  methyl  groups  conJ.» 
pletely.— W.  P.  8. 
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Ulyceropltotphoric  acid  of  Uciihin  ;    Coustitulion  of 

the .     O.    Bailly.       Comptca    rend.,    1016, 

1$0,  395— 3»8. 

Calcium  glycerophosphate,  p''*^P*'»*il  from  e^g- 
lecithin  hy  alkaline  hydrolysis,  has  a  solubility 
in  wator  (2-88"„  at  12o''  C.)  iiitcruiediato  between 
that  of  calcium  d-glycerophosphatc  (1-78%)  and 
calcium  a-j;lyceroph<)sphato  (40%).  When  the 
calcium  salt  is  conviTted  into  the  sodium  salt 
and  the  latter  crystallised,  the  mother  liquor 
gives  the  chai-acteristic  ivaction  of  the  a-sjvlt,  viz., 
formation  of  dihydroxyacetone-phosphoric  acid 
whe.n  oxidised  by  bromine,  but  the  crystals  do  not. 
Further,  when  the  calcium  salt  itself  is  crystallised 
from  water,  the  crystals  do  not  yield  dihydroxy- 
acetone-phosphoric acid,  although  this  may  be 
obtauied  from  the  original  calcium  salt.  It  is 
concluded  that  egg-lecithin  consists  of  a  mixture 
of  at  least  two  isomerides  of  glycerophosphoric 
acid ;  the  /S-compound  predominates.  (See  also 
this  J.,  1014,  (565.)— W.  P.  S. 

Kaempferia  Etiielce ;   Volatile  oil  from  tubers  of  - 


E.  Goulding  and  O.   D.  Roberts.     Chem.   Soc. 
Trans.,  1915,  107,  314—310. 

TuBEajs  of  Kaempferia  Ethelce,  J.  M.  Wood, 
("  Shcrungulu  "  tubers)  from  the  Transvaal,  con- 
taining 25%  of  moisture,  when  distilled  in  steam 
yielded  1-5%  of  volatile  oil  having  approximately 
the  following  composition :  terpenes,  including 
dipentene  and  probably  pinene,  21-8%  ;  cineol, 
17-2%;  a  new  ketone,  C^iU^jOi,  m.  pt.  102°  C, 
[a]r= +198°  20'  in  chloroform,  13%;  alcohols, 
including  liualool,  11-2%;  esters,  chiefly  or 
entirely  methylanthranilic  acid  methyl  ester,  1-3%  ; 
phenols,  0-5  %  ;  acids,  chiefly  or  entirely  acetic  acid, 
0-1  %;  residue,  probably  chiefly  sesquiterpenes, 
34-9%.  93%  of  the  oil  consisted  of  a  light  oil  of 
sp.  gr.  0-9437  at  15°  C.  ;  uq  in  100  mm.  tube  = 
-i-19°47';  acid  value,  2-3;  ester  value,  50; 
ester  value  after  acetylation,  47 -ti ;  whilst  the 
remaining  7%  formeil  a  heavy,  dark  brown, 
viscous  liquid,  with  an  odoiu-  resembling  crushed 
'wy  leaves,  which  gradually  became  semi-solid 
owing  to  separation  of  the  ketone  of  m.  pt.  102°  C. 
The  ketone  gave  a  hydroxylamino-oxime  of  m.  pt. 
184°  C,  an  oxime,  m.  pt.  ItW",  and  a  benzoyl 
derivative,  m.  pt.  above  200°  C— T.  C. 


AcidUy    [iti   physiolocficat  fluids] ;     Determination 

of .     1.  Traube  and  R.  Somogyi.     Intern. 

Zeits.    phys.-chem.    Biol.,    1014,    1,    479—484. 
J.  Chem.  Soc,  1915,  108,  ii,  101—102. 

Five  c.c.  of  a  2%  solution  of  sodium  isovalerate, 
a  capillary-inactive  salt,  is  mixed  with  0-2  c.c. 
of  serum  or  other  tissue  fluid,  and  the  lowering 
of  surface  tension  due  to  the  liberation  of  the 
capiflary-active  isovaleric  acid  by  the  free  acid 
present  in  the  liquid  under  examination  is  measured 
by  the  viscostagonometer  at  23°  G.  — T.  C. 

Halicylic    acid ;     A    new   colour   reaction   of . 

1'.  A.  W.  Self.    I'harm.  J.,  1915,  94,  521. 

When  a  trace  of  salicylic  acid  or  a  salicylate  is 
added  to  a  few  drops  of  a  cooled  mixture  of  equal 
parte  by  volume  of  concentrated  sulphuric  acid 
and  40  %  formaldehyde,  and  a  trace  of  ammonium 
vanadate  is  added,  an  immediate  Prussian  blue 
coloration,  rapidly  changing  to  green,  is  obtained,  i 
Salicylaldehycle  gives  a  pale  yellow  coloration 
before  the  adtUtion  of  ammonium  vanadate,  but 
otherwise  reacts  like  salicylic  acid.  All  other 
monophenols,  polyphenols,  or  phenolic  substances 
either  give  no  coloration  (except  that  given  by  the 
reagents  alone,  an  orange  coloration  changing  to 
green),  or  give  various  shades  of  red,  brown,  or 
green,  usually  changing  to  brown. — T.  C. 


Oallic  acid  ;  Hininuik  suUs  of  haloijenaicil  derivalivea 

of .      r.   Lanii.      Boll.    Chim.   Farm.,    1914, 

64,  2—5.     J.  Chem.  Soc,  1915,  108,  i,  80. 

Basio  bismuth  diclilorogallate, 

C,Cl3(01I),.C0,.Bi(0H)„ 
prepared  from  dichlorogallic  acid,  m.  pt.  155°  C, 
is  lemon  yellow  ;  the  analogous  basic  bismuth 
dibroinogallate  from  dibromogallic  acid,  m.Jpt. 
about  150°  C,  is  olive  green,  and  the  di-iodogallate 
dark  yellow.  Tlie  t\\'o  latter  are  of  value  as  local 
astringents  in  dermatology.  They  are  soluble 
in  cou(xntraled  sulphuric  acid  with  formation 
of  a  red  and  then  a  black  coloration  and  evolution 
of  vapours  of  the  halogen. — G.  F.  iM. 

Glycerol  ;   Condensation  of  acetone  and  bvnzaldchyde 

with .    Preparation  of  glycerol- a-methy I  ether. 

J.  C.  Irvine,  J.  L.  A.   iMacdonald,  and  C.   W. 
SoutAr.   Chem.  Soc.  Trans.,  1915,  107,  337 — 351. 

The  products  obtained  by  condensing  glycerol 
with  acetone  or  benzaldehyde  were  methylated, 
and  the  methyl  derivatives  hydrolysed  with 
0-5%  hydrochloric  acid.  Glycerol-a-methyl  ether 
was  obtained,  and  hence  isopropyhdene-glycerol 
(acetone-glycerol)    must    have    the    constitution 

HO.CH<3i|:o>C(CH,)„ 

and  benzyhdene-glycerol  an  analogous  formula. 

Isopropylidene-giycerol  was  obtained  by  dis- 
solving dry  glycerol  in  a  1  %  solution  of  hydrogen 
chloride  in  acetone.  It  bods  at  8t5-5°  C.  at  13  mm.  ; 
«D  =  1-4383  ;  sp.  gr.  at  18°/4°  C,  10727.  Glycerol- 
a-methyl  ether  is  a  colourless  neutral  Uquid, 
soluble  in  water  and  organic  solvents,  b.  pt.  110°  C. 
at  13  mm.;  nD  =  l'4463;  sp.gr.  at  17°/4°0., 
11197.  Benzyhdene-glycerol  forms  prismatic 
crystals  of  m.  pt.  65°  C— G.  F.  M. 

Allyl  alcohol ;  Preparation  of  - 


.  F.  D.  Chatta- 
way.  Chem.  Soc.  Trans.,  1915,  107,  407 — 410. 
(See  also  this  J.,  1914,  218.) 
Anhydrous  oxalic  acid  (500  grnis.)  is  added  to 
an  equal  weight  of  glycerol  in  a  1-5  litre  flask, 
which  is  then  connected  with  a  water  pump  and 
heated  continuously  on  a  water-bath  for  4  or  5 
hours  until  formic  acid  ceases  to  distil  over.  The 
residue  is  distilled  very  slowly,  preferably  using  a 
short  fractionating  column,  and  all  distillate  below 
210°  C.  is  rejected.  A  mixture  of  allyl  alcohol 
and  aUyl  formate  begins  to  distU  at  220°— 325°  C, 
the  reaction  being  practically  complete  at  230°  C. 
No  acrolein  is  formed  unless  the  temperature  rises 
above  240°  C.  The  residue  can  be  made  up  to 
500  grms.  by  the  addition  of  more  glycerol,  a 
further  500  grms.  of  oxalic  acid  added,  and  the 
process  repeated  four  or  live  times.  50  grms.  of 
sodium  hydroxide  m  a  litre  of  water  is  added  to 
the  mixture  of  allyl  alcohol  and  allyl  formate,  and 
after  hydrolysis  of  the  ester  is  complete,  the  liquid 
is  fractionated,  allyl  alcohol  being  obtained  as  a 
mixture  of  constant  boiling  point,  87° — 88"  C, 
containing  27—28%  of  water.  Anhydrous  allyl 
alcohol  is  obtained  by  treating  this  mixture 
repeatedly  with  anhydrous  potassium  carbonate 
and  again  fractionating.  500  grms.  of  glycerol 
and  500  grms.  of  oxalic  acid  give  about  200  to  210 
grms.  of  the  constant  boiling  mixture  or  about 
150  grms.  of  the  pure  alcohol  m  one  operation.  If 
all  residues  are  worked  up  the  yield  is  practically 
theoretical.  Allyl  formate  can  be  obtained  by 
direct  fractionation  of  the  crude  allyl  alcohol- 
allyl  formate  mixture.  The  addition  of  ammonium 
chloride  to  the  reaction  uuxture  offers  no  advan- 
tage.—T.  C. 

Selenioaldehydes.    L.  Vaniuo  and  A.  Schinner.    J. 

prakt.   Chem.,   1915,   91,  110—127. 
The  selenium  analogues  of  certain  thioaldehydea 
were  prepared  by  the  action  of  hydrogen  selenide 
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upon  aqueous  or  alcoholic  solutions  of  aldehydes 
sometimes]  in  the  presence  of  hydrogen  chloride 
which  appeared  to  have  a  determining  effect  upon 
what  particular  modification  of  selenioaldehyde 
was  produced.  The  hydrogen  selenide  was  gener- 
ated by  the  action  of  water  on  aluminium  selenide. 
Selenioformaldehyde,  H.CSeO,  a  crystalline  sub- 
stance, m.  pt.  215°  C.,  was  obtained  by  passing 
hydrogen  selenide  into  an  18%  formaldehyde 
solution  to  which  had  been  added  three  times  its 
volume  of  concentrated  hydrochloric  acid.  It 
becomes  bright  green  by  exposure  to  light,  and  is 
only  slightly  soluble  in  most  ordinary  solvents. 
Selenioacetaldehyde,  CHj.CSeO,  was  obtained  by 
the  action  of  hydrogen  selenide  on  acetaldehyde 
dissolved  in  three  times  its  volume  of  alcoholic 
hydrogen  chloride  ;  it  crystallised  from  alcohol  in 
fine  needles,  m.  pt.  139°  C.  Seleniobenzaldehyde, 
CeHs-CSeO,  was  obtained  in  three  different  modifi- 
cations. Treatment  of  an  alcoholic  solution  of 
benzaldehyde  with  hydrogen  selenide  in  the 
absence  of  hydrogen  chloride  gave  a  blood  red 
oil,  and  from  the  alcohohc  liquid  yellow  crystals, 
m.  pt.  83° — 84°  C,  were  obtained.  The  action  of 
hydrogen  selenide  on  benzaldehyde  in  solution  in 
.alcoholic  hydrogen  chloride  resulted  in  the  form- 
ation after  thi-ee  hours  of  a  thick  mass  of  crystals, 
which  when  recrystallised  from  benzene  formed 
odourless  golden  yellow  needles,  containing  a 
molecule  of  benzene  of  crystallisation,  m.  pt.  20.5°  C. 
Prom  the  mother  liquors  a  third  or  7-selenio- 
benzaldehyde  was  isolated.  It  formed  pale  yellow 
needles,  m.  pt.  166°  C.  On  heating  the  (3-selenio- 
benzaldehyde  (m.  p.  205°  C.)  with  copper  powder, 
stilbone  distilled  over,  a  reaction  similar  to  that 
given  by  a-thiobenzaldehyde. — G.  F.  M. 

Oohl  salts  and  colloidal  gold  ;  Comparative  phamuico- 

logical   action    of .     H.    Busquet.     Comptes 

rend.,  1915,  160,  404—406. 

When  a  Ringer- Locke  solution  containing  0  01  grm. 
of  coUoidal  gold  per  Utre  was  passed  through  the 
isolated  heart  of  a  rabbit,  the  action  of  the  heart 
was  stimulated,  whilst  a  similar  dose  of  gold 
chloride  arrested  the  coronary  circulation  and 
interfered  with  the  cardiac  action.  Experiments 
in  vivo  showed  that  doses  of  colloidal  gold 
diminished  the  frequency  of  the  heart  beats, 
increased  their  amplitude,  and  raised  the  arterial 
pressure  of  the  blood  ;  gold  chloride  accelerated 
the  action  of  the  heart,  diminished  the  amplitude 
of  the  beats,  and  decreased  the  arterial  pressure 
to  such  an  extent  as  to  cause  death. — W.  P.  S. 

Urotropine  ;    Avoidance    of   the    Trade-mark  — — . 


The  Trade-mark  "  Urotropine "  (No.  215,652), 
registered  by  the  Chem.  Fabr.  auf  Actien,  vorm. 
E.  Schering,  has  been  avoided  by  the  Board  of 
Trade.  The  appUcation  for  avoidance  or  suspen- 
sion was  made  on  Sept.  18th  last,  but  was  ad- 
journed for  six  months,  on  the  ground  that  there 
were  ample  stocks  of  the  substance  in  this  country. 
At  the  adjourned  hearing  on  March  3rd  it  was 
shown  that  the  stocks  had  become  exhausted. 

Addition  products  of  unsaturated  organic  compounds 
unth  nitric  acid  and  picric  acid.  Beddehen.  See  III. 

Use   of  orthoformic   ester   as   an  alkylating   agent. 
Von  Walther.     See  III. 

Use  of  hydrochloric  acid  in  the  determination  of 
certain  forms  of  organic  nitrogen.  Drushel  and 
Brandegee.    See  XXIII. 

Patents. 
Ethylene  ;  Manufacture  of 


arc  is  sufficiently  prolonged,  the  product  is  almost 
pure  ethylene.  Hydrogen  is  prepared  electrolytic- 
ally  and  passed  under  pressure,  by  means  of  a 
motor-driven  pump,  into  two  parallel  tubes  on 
either  side  of  a  series  of  arcs,  enclosed  in  a  prac- 
tically gas-tight  chamber.  The  hydrogen  leaves 
the  pipes  by  a  series  of  platinum  nozzles,  one  on 
either  side  of  each  arc,  so  that  a  lens-shaped  mass 
of  hydrogen  is  formed  in  the  centre  of  each  arc  by 
the  impinging  streams  ;  concave  deflectors  assist  in 
retaining  the  hydrogen  in  the  centre  of  the  arc. 
A  safety  pressure  valve  is  provided  at  one  end  of 
the  chamber.  The  ethylene  is  led  out  by  a  tube 
which  may  be  cooled  if  necessary.  The  motor  for 
working  the  pressure  pump,  and  the  electrolytic 
chamber  for  generating  the  hydrogen  are  on  parallel 
branches  of  the  same  electric  circuit,  the  strength 
of  which  is  regulated  by  a  solenoid  controlled  by 
the  current  passing  through  the  arcs  ;  in  this  way 
the  supply  of  hydi'ogen  is  varied,  rovighly,  in 
accordance  with  the  consumption  of  energy  by 
the  arcs.  In  an  alternative  apparatus,  a  number 
of  arcs  are  produced  by  passing  a  suitable  current 
thi'ough  a  mass  of  loosely  packed  lumps  of  carbon, 
contained  in  a  chamber  tlirough  which  a  slow 
ciurent  of  hydrogen  is  passed. — B.  V.  S. 

Diethylbronw-acelylurea ;  Manufacture  of .  Farb- 

enfabr.  vorm.  F.  Bayer  und  Co.  Third  Addition, 
dated  April  29,  1914,  to  Fr.Pat.  417,803,  July  2, 
1910.  Under  Int.  Conv.,  May  17,  1913.  (See 
Eng.  Pat.  2888  of  1910  ;  this  J.,  1910,  1332.) 

DiETHYLBBOMO-ACETYLUREA, 

(0,H5),CBr.CO.NH.CO.NHj, 

may  be  prepared  by  treating  with  ammonia  the 
product  of  the  action  of  bromine  on  diethylacetyl 
isocyanate,  (C2H5)2CH.CO.NCO,  a  colourless  liquid 
IjoiUng  at  55°  C.  (23  mm.),  obtained  by  heating 
diethylacetyl    chloride    with    mercuric    cyanate. 

— F.  Sp. 

Aluminium    acetate   compounds ;     Manufacture   of 

.        G.     Eichelbaum,    BerUn,    Assignor    to 

KaUe  und  Co.,  A.-G.,  Biebrich,  Germany.  U.S. 
Pat.  1,132,709,  March  23,  1915.  Date  of  appL, 
June  25,  1913. 

See  Ger.  Pat.  272,516  of  1912  ;   this  J.,  1914,  568. 


Hexam.ethylenetetram.ine  ;    Compounds  of  - 


F. 


-.  W.  K.  Freeman, 
Oscawaua,  N'.Y.,  U.S.A.  Eng.  Pat.  24,019, 
Dec.  15,  1913. 

If  the  reaction  between  hydrogen  and  the  carbon 


Boedecker,  Assignor  to  J.  D.  Riedel  'A.-G., 
Berlin.  U.S.  Pat.  1,133,916,  March  30,  1915. 
Date  of  appl.,  Sept.  19,  1913. 

See  Ger.  Pat.  266,123  of  1913  ;  this  J.,  1913,  1129. 

Orthovanadic  acid  esters  and  their  solutions.  L.  Hess, 
Berlin.  U.S.  Pat.  1,133,961,  March  30,  1915. 
Date  of  appl.,  Feb.  6,  1914. 

See  Ger.  Pat.  273,220  of  1913  ;  this  J.,  1914,  712. 

Dihalogen-paraffins  ;    Manufacture  of .     F.  E. 

Matthews  and  H.  J.  VV.  Bliss.  Fr.  Pat.  472,642, 
May  25,  1914.   Under  Int.  Conv.,  June  30,  1913. 

See  Eng.  Pat.  15,048  of  1913  :   this  J.,  1914,  806. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  goods.  Board  of  Trade  Bulletin,  No.  41 

The  following  figures  show  the  value  of  certain 
descriptions  of  photographic  goods  exported  from 
Germany  and  Austria-Hungary  to  all  destinations, 
in  a  recent  year  : — 

Exports  from  Germany  (1912)  :  Silver  bromide, 
silver  nitrate,  and  other  silver  salts  and  com- 
pounds, £60,900  ;    collodion  and   ceUoidiu,  &il6Q ; 
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chemical  products,  not  specially  mentioned,  for 
photograpnif,  cleaning,  and  other  pm-poses, 
£369,350  ;  photographic  paper  sensitised  (ready 
for  use),  £233,100  ;  dry  plates  for  photographic 
purposes,  £123,400  ;  optical  glass,  crude,  rough 
pressed  optical  gla-ss,  £")S,2."iO  ;  spectacle  glasses 
and  other  eye-glaiisos,  stereoscope  glasses,  not 
ground  nor  mounted,  £(1150  ;  other  optical 
glasses,  groinid  and  mounted  ;  stereoscopes ; 
mici-oscopes,  immounted  lenses  for  optical  pur- 
poses, £232,050  ;  photographic  lenses,  ground 
and  mounted  ;  <mmounted  lenses  for  photographic 
pm-posos  ;  photographic  objects  and  apparatus 
of  all  kinds,  £375,150  ;  (ilins,  exposed  or  unexposed, 
of  ceUuloid  or  similar  materials,  £370,(300  ;  total, 
£l,84o,000.  Exports  from  Austria- Hxingary  (1913) : 
Paper  prepared  for  photograplxic  purposes, 
sensitised  or  not,  £20,590  ;  dry  plates  for  photo- 
graphic, purposes,  sensitised,  £1500  ;  optical 
glasses,  other  than  spectacle  glasses  and  watch 
glasses,  polished,  £11,300  ;    total,  £42,390. 

The  above  particulars  for  Austria-Hungary 
are  in<;omplet«  owing  to  the  fact  that  many 
descriptii>ns  of  photograpliic  ^oods  arc  not 
separately  recorded  in  the  Austrian  official  trade 
returns.  The  exports  of  photographic  goods 
from  the  United  Kingdom  are  not  separately 
distinguished  in  our  trade  returns. 

(iermany's  principal  markets  tor  photographic 
chemicals  are  the  United  States,  Russia,  United 
Kingdom,  France,  .Switzerland,  Italy,  Denmark, 
Scandinavia,  and  Japan.  There  are  a  number 
of  smaller  markets  also  which  would  repay 
attention.  For  photorjraphii^  paper  and  dry 
plates  Germany's  principal  markets  were  Russia, 
United  Kingdom  (mainly  »J  sensitised  paper), 
Switzerland,  Western  Furope,  and  South  America, 
particularly  Brazil  and  Argentina.  The  United 
States  is  relatively  a  small  market  for  these  goods. 
Films,  exposed  or  unexposed,  were  sent  chiefly 
to  the  United  Kingdom,  I'Yance,  Italy  and  the 
United  States,  in  which  four  countries  the  moving 
picture  business  has  attained  its  greatest  develop- 
ment. The  principal  markets  for  optical  glass, 
photographic  and  other  lenses,  mounted  and 
unmounted,  and  photographic  apparatus  of  all 
kinds  are  the  United  Kingdom,  Russia,  France, 
Switzerland,  Italy,  United  States,  ,7apan,  and 
Belgium,  but  there  are  quite  a  uiunber  of  smaller 
markets  to  which  the  attention  of  British  manu- 
facturers of  such  goods  might  be  turned. 


Article. 

In  the 

United 

Kingdom 

Market. 

In  (Colonial 
and 

Neutral 
Marltets. 

(A)  German  Trade  (1912). 
Bromide  and  nitrate  of.,  silver,  otlier  silver 

salts  and  compouiuis    

Collodion  and  eeiloidin 

Other  clienilcal  products  for  photographic 

and  other  purposes    

Photographic  paper  (sensitised)  ready  for 

use 

£                 £ 

1,850           39,300 
500    1          5,950 

43,300    ;      280,200 

39,700    1      154,050 
2,550            78,400 

Dr>*  plates  for  photographic  purposes  .... 

Optical  glass,  crude ;  rough*presfted 
optical  glass 

Spectacle  glasses  and  other  cyc-glagses, 
stereoscopic  glasses,  not  ground  nor 
mounted  

Other  optical  glasses,  ground  and 
mounted  ;  stereoscopes  :  microscopes  : 
unmounted  lenses  for  optical  purposes 

Photographic  lenses.  ground,  ete., 
mounted  or  unmounted  ;  photographic 
objects  and  apparatus  of  all  Idnds  .... 

Films,  exposed  or  unexposed,  of  celluloid 
or  similar  materials 

(B)  Autiro-Hxtngarian  Trade  (1913^. 
^Sensitised  paper  for  photographic  purposes 


5,550 

300 

31,900 

66,150 
40,350 

370 


Total 


51,650 

5,300 

177,150 

249,700 
294,150 

13,990 


The  principal  markets  for  Austrian-made 
sensitised  paper  are  Russia  (European),  Sweden, 
Switzerland,  Italv,  and  Roumania.  The  trade 
at  best  l.s  a  small  one.  The  exports  of  other 
descriptions  of  photographic  goods  for  which 
particulai-s  arc  availalilc  go  mainly  to  (xermany. 

The  figures  in  the  accompanying  Table  serve^to 
indicate  the  volume  of  the  trade  in  photographic 
goods  which  miglit  conccivalily  be  diverted  to 
British  iiiaTiufacturcrs,  thus  making  a  grand  total 
of  £1,5,S2,3«0. 

Temperature  coeffieienl  of  photochemical  reactions. 
Berthclot.  6'ce  XXIV. 

Indu.-ilriat  itses  of  radium.     Baker.     .Sec  Vll. 

Patents. 

Vobiar  pholo<jrtii>lty  and  coli)ur  priniliKi.    3 .  and  K. 

Rbeinberg,  London.    Kng.  I'at.  22,704,  Nov.   19, 

1914.     Addition  to   Kng.   Pat.  22,938,  Oct.   10, 

1913  (this  J.,  1014,  1110). 

TnK  transfusion  of  colours  need  not  be  complet*;, 

as  stated  in  the  chief  patent,  a  satisfactory  picture 

being  obLaineil  with  oidy  partial  transfusion. 

— B.  V.  S. 

Celluloid  varnishes  ;    Process  for  applying  adherent 

to  viscose,  or  sirnilar  cellulose  films.    Balland 

etCie.  Fr.  Pat.  473,189,  Sept.  11,  1913. 
Viscose  films  can  be  coated  with  an  adherent  film 
of  celluloid,  and  thus  rendered  impermeable  to 
water,  by  interposing  between  the  viscose  and  the 
celluloid  a  layer  of  glue  or  gelatin  containing  a 
considerable  proportiion  of  a  resin  soluble  in 
solvents  of  celluloid.  Example  : — A  solution  of 
200  grms.  of  glue  in  300  c.c.  of  water  is  mixed  with 
a  solution  of  100  grms.  of  .shellac  in  200  c.c.  of 
alcohol  and  10  c.c.  of  ammonia,  and  the  product 
is  diluted  with  300  c.c.  of  water.  The  viscose^fllrn  is 
coated  with  this  solution,  dried,  and  treated  with 
dilute  formaldehyde  to  render  the  glue  insoluble 
and  to  destroy  traces  of  ammonia.  Celluloid 
solution  is  then  applied,  a  firmly  adherent  film 
being  obtained. — F.   Sp. 


XXII.— EXPLOSIVES ;    MATCHES. 

Explosion  lohich  occurred  at  the  factory  of  tlie  SchuUzc 
Co.,  Ltd.,  at  Eyeworth,  near  Lyndhursl,  Hants,  on 
March  1,  1915  ;  Report  on  the  circumstances 
attending  an  — — .  A.  Desborough.  No.  COXII. 
Two  men  were  killed  and  one  severely  injured  as  a 
result  of  an  explosion  which  occurred  during  the 
dismantling  of  three  old  boiler  shells.  The  boilers 
had  been  used  formerly  for  boiling  uitroUgnin,  and 
the  explosion  was  due  to  the  igmition  of  an  accumu- 
lation of  nitrolignin  below  the  wooden  false 
bottom,  possibly  by  a  spark  produced  by  an  iron 
tool  or  a  nail  in  the;  Ijoot  of  the  workman.  It  would 
not  have  taken  place  had  the  interiors  of  the  boilers 
been  thoroughly  wetted  before  dismantling  was 
commenced. — A.  S. 

Patents. 
J.  F.  O'Brien,  Chicago,  111 


U.S.  Pat. 
Date  of  appl.,  Oct. 


232,520      1.349,840 


Explosive. 

1,132,873,  March  23,  1915. 

14,  1913. 

The  explosive  contains  ammonium  perchlorate 
(20  to  05  parts  by  weight),  sodium  nitrate  (not 
more  than  55),  liquid  dinitrotoluene  (10  to  15),  saw- 
dust (14  to  23),  and  free  carbon  (1  to  SJ  parts). 

— C.  A.  M. 

Uexanitrodiphenyloxide  (2.4.C.3'.4'.6')  ;  Prepara- 
tion of .      Westfalisch-Anhaltische  Spreng- 

stoff-A.-G.    Ger.  Pat.  281,053,  Nov.  23,  1913. 

A   di-,    tri-,   tetra-,   or   penta-nitro     derivative   of 


»1* 


a.  XXm.— ANALYTICAL  PROCESSES. 


iU»y;i6/19l». 


diphenyl  ether  having  at  least  one  nitro-group  in  a 
meta  position  to  the  oxygen  atom,  is  nitrated 
with  mixed  acid.  The  nitro  derivatives  mentioned 
may  be  prepared  by  condensing  an  alkah  salt  of 
rre-nitrophenol  with  2.4-dinitro-  or  2.4.6-trinitro- 
clilorobenzene,  or  by  condensing  a  nitro  derivative 
of  chlorobenzene,  containing  at  least  one  nitro 
group  in  a  meta  position  to  the  chlorine  atom,  with 
an  aUcaU  salt  of  phenol  or  of  o-  or  p-nitropheuol  or 
2.4-dinitrophenol.  Hexanitrodiphenyloxide,  m.  pt. 
269°  C.  (uncorr.),  is  insoluble  in  water,  sparingly 
soluble  in  alcohol  and  ether,  easily  soluble  in  nitro- 
benzene. It  is  stable  and  relatively  insensitive  to 
percussion,  but  considerably  superior  to  picric  acid 
in  explosive  power  (compare  Fr.  Pat.  460,571; 
this  J.,  1914,  44.)— A.  S. 

Generating  heat  by  interaction  beticeen  metals  and 
metallic  compounds.  Fr.  Pat.  473,095.  See  IIb. 
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List  of  reagents  for  analytical  purposes,  with  notes 
indicating  the  standards  of  purity  regarded  as 
necessary  for  analytical  work. 

The  Councils  of  the  Institute  of  Chemistry  and  the 
Society  of  Pubhc  Analysts  have  appointed  a 
Cotmnittee  to  consider  the  recovery  of  that  portion 
of  the  trade  in  fine  chemicals  for  analytical  pur- 
poses, which  has  been  attracted  away  from  this 
country.  This  Committee  has  prepared  a  list  of 
reagents  for  analytical  purposes,  in  which  are 
indicated  the  standards  of  purity  regarded  as 
necessary  for  analytical  work.  The  standards  and 
tests  are  in  the  main  those  adopted  by  a  Com- 
mittee appointed  by  the  Eighth  International 
Congress  of  Apphed  Chemistry.  The  Ust  has  been 
brought  to  the  notice  of  manufacturers,  with  the 
recommendation  that  the  labels  on  the  bottles 
containing  materials  complying  with  these  tests 
should  bear  the  letters,  A.R. — signifying  Analytical 
Reagent.  Copies  of  the  hst  may  be  obtained  on 
application  to  the  Registrar  of  the  Institute  of 
Chemistry,  30,  Russell  Square,  London,  W.C. 

Sulphuric  acid,  calcium  chloride,  and  aliiminium 
trioxide ;      Comparison    of    the    relative    drying 

poivers  of ivhcn  used  in  ordinary  Scheibler 

desiccating  jars.     J.  W.  Marden  and  V.  Elliott. 
J.  Ind.  Eng.  Chem.,  1015,  7,  320—321. 

ExPEBiMEMTS  are  described  showing  the  variable 
results  obtained  according  to  the  conditions  of 
working  in  the  determination  of  moisture  by 
drying  over  sulphuric  acid.  When  weighed  dishes 
of  alumina  and  sulphuric  acid  were  placed  together 
in  a  desiccator,  the  alumina  increased  in  weight 
faster  than  the  sulphuric  acid.  In  comparative 
tests  with  flour,  crystallised  copper  sulphate,  coffee, 
tea,  etc.,  alumina  gave  somewhat  better  results  than 
95%  sulphuric  acid  for  small  amounts  of  moisture 
and  was  equal  to  the  acid  for  larger  "quantities  ; 
calcium  chloride  gave  inferior  results  in  all  cases. 
The  alumina  was  prepared  by  igniting  the  washed 
precipitated  hydroxide  in  the  glass  tube  of  a 
combustion  furnace,  using  a  smoky  flame. — A.  S. 

Potassium ;      Determination    of by    the    per- 

chlorate  method.   R.  G.  Thin  and  A.  C.  Cumming. 
Chem.  Soc.  Trans.,  1915,  107,  361—366. 

Experiments  were  made  to  elucidate  the  causes 
and  extent  of  possible^errors  in  the  perchlorate 
method  for  the  estimation  of  potassium.  Davis 
(this  J.,  1912,  1045)  suggested  washing  the  pre- 
cipitate with  95%  alcohol  containing  02%  of 
perchloric  acid,  but  solubiUty  determinations 
indicate  that  potas.sium  perchlorate  is  distiuctly 
soluble  in  alcohol  (0051  grm.  in  100  grms.  of 
93-5%  alcohol  at  25-2°  C),  and  that  the  water 


added  with  the  perchloric  acid  more  or  less  counter- 
balances the  slight  decrease  in  solubility  caused 
by  the  addition  of  the  acid.  Another  source 
of  error  is  the  presence  of  traces  of  potassium 
perchlorate  in  the  "  pure  "  perchloric  acid  of 
commerce,  which  shoidd  therefore  be  redistilled 
in  vacuo  before  use.  Accurate  results  may  be 
obtained  if  the  following  conditions  are  comphed 
with.  Ammonium  salts  must  not  be  present 
in  any  quantity.  Evaporation  with  the  per- 
cliloric  acid  must  be  carried  far  enough  to  ensure 
complete  conversion  of  chlorides  into  perchlorates. 
A  freshly  prepared  saturated  alcohohc  solution 
of  potassium  perchlorate  must  be  used  as  the 
washing  hquid,  instead  of  alcohol  and  perchloric 
acid.  Since  the  presence  of  other  salts,  even 
up  to  2  gmis.  of  various  chlorides,  has  no  effect 
on  the   accuracy   of   the   determination,   the  per- 

:   i-hlorate    method    seems    to    be    superior    to    the 

i   platinichloride  method. — G.  F.  M. 

I 
Nitrogen ;     Use  of  hydrochloric  acid  in  the  deter- 
mination of  certain  forms  of  organic .    W.  A. 

Drushel  and  M.  M.  Brandegee.     Amer.  J.  Sci., 
1915,  39,  398—404. 

The  following  method  is  proposed  for  the  deter- 
mination of  nitrogen  in  aUphatic  nitrUes,  cyanogen- 
substituted  esters,  amides,  and  imides  : — 0-1 — 0-3 
grm.  of  the  substance  is  heated  with  3  c.c.  of 
hydrochloric  acid  of  sp.  gr.  about  1-2,  for  2  hours 
at  about  200°  C.  in  a  sealed  tube.  A  considerable 
pressure  of  carbon  dioxide  is  developed  in  some 
cases.  The  product  is  rinsed  out  into  a  basin, 
evaporated  to  dryness,  further  heated  for  15  mins. 
on  a  water  bath  and  afterwards  for  5  mins.  in 
an  oven  at  about  110°  C.  By  this  means  all  free 
hydrochloric  acid  is  eliminated  without  any 
appreciable  loss  of  ammonium  chloride,  and  the 
latter  is  then  determined  by  titration  with  silver 
nitrate  solution  in  presence  of  potassium  chromate. 
The  presence  of  acetic  acid  or  its  homologues  does 
not  affect  the  action  of  the  chromate  indicator, 
but  if  stronger  acids,  such  as  succinici,,acid,  are 
present  it  is  advisable  to  add  a  very  small  quantity 
of  sodium  acetate,  preferably  before  the  addition  of 
the  indicator.  Tested  on  acetonitrile,  propio- 
nitrile,  propionamide,  succinimide,  and  the 
ethyl  esters  of  a-cyano-acetic,  -propionic,  and 
-l)utyric  acids,  and  w-dipropylcyanoacetic  acid, 
the  method  gave  exact  results,  except  with  cyano- 
acetic  acid,  which  was  probably  not  pui-e.  Accurate 
results  were  also  obtained  with  glycine,  but  only 
after  heating  for  3 — 4  hoiu-s  at  about  200°  C. 

—J.  H.  L. 

a-Amino-acid   nitrogen ;     Colorimetric   method  for 

the  determination  of .      V.   J.  Harding  and 

R.    M.    MacLean.       J.    Biol.    Chem.,    1915,    20, 
217—230. 

The  method  depends  on  a  reaction  discovered  by 
Ruhemann  (Chem.  Soc,  Trans.,  1910,  97,  2025) 
who  found  that  all  acids  containing  a  free  amino 
group  in  the  a  position  gave  an  intense  blue 
coloi-ation  with  triketohydrindene  hydrate  ;  /3-, 
7",  and  o-amino  acids  gave  only  shght  colorations, 
whilst  a-amino-acids  substituted  in  the  amino 
or  carboxyl  group  did  not  react  at  all.  One  c.e. 
of  the  solution  under  examination,  containing 
not  more  than  005  mgrm.  of  a-amino-acid  nitrogen 
and  having  a  neutral  reaction  towards  phenol- 
phthalein,  is  mixed  with  1  c.c.  of  a  10%  aqueous 
solution  of  pure  pyridine  and  1  c.c.  of  a  freshly 
prepared  2%  solution  of  triketohydrindene 
hydrate,  the  mixture  is  heated  for  20  minxites  on  a 
boding  water-bath,  then  diluted  and  the  coloration 
compared  with  a  standard  prepared  under  similar 
conditions  from  1  c.c.  of  a  solution  containing 
0-3178  grm.  of  alanine  per  htre  (each  c.c.  of  this 
solution  will  contain  005  mgrm.  of  nitrogen). 
The  method  may  be  appUed  to  the  determination 
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of  the  u-auiino-acid  nitrogen  set  free  in  the 
hydrolysis  of  proteins,  but  is  untrustworthy 
in  the  case  of  cystine. — W.  P.  S. 

[Delerntinaiion  of]  soluble  chloridcg  and  total 
chlorine  in  some  English  cokes.     Bridge.   See  IlA. 

Tesls  for  distinijuishi)i{i  parchment  paper  from 
peryamyn  paper.     Aniioiii  and  Uiidano.     See  V. 

Analysis  of  nilrites.     Husvold.     See  VII. 

Detenninalion  of  chromium  and  vanadium  in  steel. 
Rich  and  Whittaan.     See  X. 

Analysis  of  brass.     Koch.     See  X. 

Kleclrolytio  analysis  of  alloys  rich  in  lead  {while 
metal,  type  metal,  solders,  etc.).  Compagno. 
See  X. 

Analysis   of   chrome   yellows    and   yreens.     Given. 
See  XIII. 

Isolation    of    the    insoUdile    co)islituenl    of    rid>ber. 
Bernstein.     See  XI\'. 

High  resuUs  in  tannin  analysis.     Bennett.    See  XV. 

Report  on  moellon  analysis.     Faust.     .See  XV. 

Cinchonitie  for  the  deUxtion  of  sul phiie-cellulose  in 
leather.     Appelius.     See  XV. 

Analysis  of  siilphUcd  tanning  extracts,  and  deter- 
mination of  free  sulphuric  acid  in  leallier.  Dufour. 
See  XV. 

Determination     of     sulphuric     acid     in     leather. 
Jablonski.     See  XV. 

Determination  of  sucrose  by  doidjle  polarisation, 
employing  a  neto  method  of  clarification.  Deerr. 
See  XVII. 

Detemiinalion  of  the  mineral  constituents  in  malt, 
wort,  beer,  and  yeast.  Schonfeld  and  Sokolowski. 
See  XVIII. 

Determination     of     sulphates     in     flour.     Elsdon. 
See  XIX A. 

Capillary  behaviour  of  milks.     Lenk.     See  XIXa. 

Use  of  colloidal  iron  [hydroxide]  in  Vie  determination 
of  lactose  in  tnitk.     Hill.     See  XIXa. 

Routine  detection  and  determination  of  boric  acid  i»i 
butter.     Hawley.     See  XIX.\. 

Determination  of  certain  groups  in  pkospholipins. 
Foster.     See  XX. 

Determination  of  acidity  [in  physiological  liquids]. 
Ti-aube  and  Somogyi.     See  XX. 

Separation  and  identification  of  hydroxymcthyl- 
anthraquinones  [in  chrysarobin,  buckthorn,  rhu- 
barb, senna,  and  aloes].     Bailey.     See  XX. 

A  new  colour  reaction  of  salicylic  add.  .Self.  See  XX. 

Patents. 

Photometers.  .South  Metropolitan  Gas  Co.,  and 
J.  S.  G.  Thomas,  London.  Eng.  Pat.  776, 
Jan.   18,   1915. 

A  PHOTOMETER  foF  determining,  by  direct  viewing, 
the  suitability  of  a  given  strength,  of  illumination 
for  a  particular  purpose,  comprises  an  opaque 
tube,  a  (see  fig.),  closed  at  one  end  except  for  an 
eye-piece,  b,  containing  a  lens,  d,  and  stop,  c,  ami 
provided  at  that  end  with  an  annular  concave 
reflector,  e.  At  the  other  end  of  the  tube  ia  a 
transparent    screen,    g,    and    a    circular,    central, 


opaque  disc,  h,  having  a  mark,  e.g.,  a  black  cross 
on  a  wliite  ground,  on  its  inner  face.  The 
amount  of  light  entering  the  tube  can  be  controlled 


by  an  adjustable  stop  or  diaphragm,  i.  The 
diaphragm,  i.  is  set  to  give  a  cert^iin  visibility  of 
the  mark  on  /<,  with  the  required  degree  of  lumin- 
osity ;  an  excess  of  visibility  then  imlic.afcs  loo 
much  light  and  vice-versd. — B.  V.  S. 

Viscosiinctir.  G.  M.  Saybolt,  Jersey  City,  N.J. 
U.S.  Pat.  1,132,621,  March  23,  1915.  Date  of 
appl.,  Feb.  2,  1914. 

The  liquid  to  be  tested  is  contained  in  a  tube  pro- 
vided with  means  f(jr  ensuring  uniform  filling, 
and  surrounded  by  a  constant-temperature  bath 
which  ha-s  an  oscillating  cover  carrying  agitating- 
paddles  and  a  thermometer.  The  capUlary  nozzle 
at  the  lower  end  of  the  tube  is  surrounded  by  a 
larger  tube  which  may  be  closed  to  form  an  air 
seal. — W.  P.  P. 

Oas  mixtures  of  known  constituents ;  Method  of 
quantitatively  analysing  — ■ —  and  apparatus 
tkercfnr.  H.  Gerdien,  Assignor  to  Siemens  und 
Halske  A.-G.,  Berlin.  U.S.  Pat.  1.183,551). 
March  30,  1915.     Date  of  appl.,  July  18,  1913. 

See  Fr.  Pat.  458,916  of  1913  ;  this  J.,  1913,   1171. 
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Photochemical  reactions  ;    Temperature  coefficient  of 

.     D  Berthelot.     Comptes  rend.,  1915,  160, 

440—443. 

The  decomposition  of  ketoses,  such  as  dihydroxy- 
acetone  and  Uevulose,  by  light  into  carbon  dioxide 
and  lower  alcohols  may  be  used  as  a  basis  of 
actinometric  measurements,  e.g.,  for  comparing  the 
efficacy  of  dilTerent  sources  of  ultra-violet  light  for 
the  st,f'rilisation  of  wat(r,  etc.  ;  the  amount  of  gas 
formed  in  a  given  time  is  a  function  of  the  vibration 
frequency  of  the  ultra-violet  light.  Such  actions 
are  but  very  slightly  influenced  by  temperature 
changes.  The  temperature  coefficient  of  the 
laevulose  reaction  between  40°  and  70°  C.  was 
found  to  be  1035.  When  oxalic  acid  and  ferric 
chloride  interact  in  sunlight,  the  ferric  salt 
is  reduced  and  carbon  dioxide  is  liberated.  The 
temperature  coefficient  of  this  reaction  between 
21°  and  61°  C,  was  1-01,  the  same  figure  found 
by  Lemoine  tor  the  t<,'niperature-interval,  3° — 35°  C. 
The  vibration  frequency  is  the  intensity  factor  of 
light  energy,  just  as  temperature  is  that  of  heat 
energy.— E.  H.  T. 

Nitric  oxide ;  Behaviour  of  different  substances 
towards  — — .  T.  Panzer.  Z.  pliysiol.  Chem., 
1915,  93,  378—395. 

It  has  been  shown  previously  (see  this  J.,  1913, 
707)  that  after  treatment  with  nitric  oxide,  diastase 
gives  several  reactions  of  nitroso-compounds.  For 
purposes  of  comparison  the  author  exposed 
weighed  quantities  of  more  than  fifty  compounds 
of  various  types  (unsaturated  compounds,  non- 
volatile alcohols,  phenols,  aldehydes,  carbo- 
hydrates, primary  amines,  proteins,  amino-acidsi 
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acid  amides,  and  other  nitrogenoiis  substances)  to 
a  current  of  dry  nitric  oxide  for  24  hours,  and 
afterwards  to  a  current  of  carbon  dioxide.  The 
increase  in  weight  produced  did  not  exceed 
5  °o  in  most  cases ;  the  most  conspicuous 
exceptions  were  turpentine  oil,  glycerol, 
phenol,  m-cresol,  ;3-naphthol,  p-toluidine,  )S- 
naphthylamine,  acetanihde,  and  antipyrin,  which 
showed  increases  up  to  22  %,  but  in  all  cases  very 
variable.  jMost  of  the  products  showed  some, 
but  none  of  them  all,  of  the  reactions  given  by 
dia-stase  after  similar  treatment,  and  it  is  con- 
cluded that  the  active  groups  of  diastase  which 
are  attacked  by  nitric  oxide  differ  from  any  of 
tho.se  present  in  the  compounds  investigated. 

—J.  H.  L. 


Trade  Report. 

ProhibUed  exports. 
Obder.s  in  Council,  dated  April  15th  and  20th, 
amend  the  Proclamation  of  Feb.  3rd  and  the  Orders 
in  Council  of  March  2nd  and  ISth  (see  this.T..  1915, 
154.  381.  455)  as  follows  :— 

The  headings  "Oil,  mineral  lubricating  (includ- 
ing mineral  lubricating  grease  and  lubricating  oU 
composed  of  mineral  and  other  oils)  "  and  "  Oil, 
wliale.  namely  train,  blubber,  sperm  or  head 
matter,  and  seal  oil,  shark  oil  and  Japan  fish  oil," 
in  the  list  of  goods  the  exportation  of  which  is 
prohibited  to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates,  are  deleted, 
and  there  are  substituted  the  headings  "  Lubri- 
cants "  and  "  Oil,  whale  (train,  blubber,  sperm), 
seal  oil,  shark  oU,  fish  oil  generally,  and  mixtures 
or  compounds  of  any  of  the  foregoing,"  respec- 
tivelv. 

Aliinite  is  added  to  the  list  of  goods  the  export- 
ation of  which  is  prohibited  to  aU  destinations 
abroad  other  than  British  Possessions  and  Pro- 
tectorates. 

The  following  are  added  to  the  list  of  goods 
the  exportation  of  which  is  prohibited  to  all  foreign 
ports  in  Europe  and  on  the  INlediterranean  and 
Black  Seas,  other  than  those  of  France.  Bussia 
(except  Baltic  ports),  Spain  and  Portugal : — 
Anthracite.  Lacs  of  all  kinds,  including  shellac, 
gum  lac,  seed  lac,  stick  lac,  and  other  forms  of 
lac,  but  not  including  lac  dye. 

The  exportation  of  toluol  and  mixtures  con- 
taining toluol  is  prohibited  to  all  destinations. 

German   chemicnl   companies;    Bwidends   of . 


The  financial  results  of  the  great  German  chemical 
companies,  which  have  just  been  published  for 
the  past  year,  are  considered  in  that  countrj-  as 
verv  satisfactory.  After  setting  aside  £450,000 
for  "depreciation,"  as  against  £412,000  in  1913,  the 
Badische  Anilin  und  Soda  Fabrik  reports  net  profits, 
including  £111.000  brought  forward,  of  £789,000 
as  contrasted  with  £858,000  in  1913,  when  the 
carrv  forward  was  £99,000.  It  is  proposed  to 
allocate'£150,000  to  a  war  risks  fund  as  compared 
^ith  a  similar  amount  for  doubtful  debts  in  the 
previous  vear,  and  to  pay  a  dividend  of  19%  on 
ordinarv  "share  capital  of  £1.800.000.  as  against 
28%,  and  9i%  on  new  capital  of  £700,000.  The 
Farbenfabr.  vorm.  F.  Baver  und  Co.  records  net 
profits  of  £774.000.  including  the  balance  of 
£98,000  from  1913.  as  against  £838,000  in  191.3, 
and  the  directors  recommend  the  payment  of  19% 
on  the  ordinary  share  capital  of  £1,800,000,  as 
compared  with  28%,  and  9J%  on  new  shares  of 
£900,000.  In  the  case  of  the  Farbwerke  vorm. 
Meister,  Lucius,  wnA  Briining,  the  accounts  show 
net  profits  and  balance  forward,  after  apportioning 
£284.000     to     depreciation     as     contrasted     with 


£272,000  in  1913.  amounting  to  £630.000  as  against 
£819,000.  It  is  intended  to  distribute  20%  on 
ordinary  share  capital  of  £1,800,000  as  compared 
with  30%,  and  10%  on  new  capital  of  £700,000. 
The  A.-G.  f.  Aiulin-Fabrikation  contemplates  the 
pajTnent  of  10%  on  capital  of  £700,000  as  against 
23%,  and  8%  on  the  new  issue  of  capital.  The 
follo^ving  dividend  announcements  have  also  been 
made  for  1914,  the  figures  in  parentheses  being 
those  for  the  previous  year  : — Chemische  Fabrik 
vorm.  E.  Schering.  11%  (15);  Chemische  Fabrik 
vorm.  Hell  und  Sthamer,  of  BiUward,  10%  (14)  ; 
Chemische  Dungerfabrik,  Rendsburg,  10%  (10); 
Chemische  Fabrik  E.  Matthes  und  Weber,  10% 
(10)  ;  A.-G.  Silesia  Verein  Chemischer  Fabriken, 
8%  (12)  ;  Riitgerswerke  A.-G.,  of  Rutin,  10%  (12)  ; 
Akt.-Farberei  Munchberg,  vorm.  Knab  und 
Linhardt,  6%  (8)  ;  and  the  Lilbeck  Schwefelsaure 
und  Superphosphat  A.-G.,  7%  (7)  (see  also  this 
X,  1915,  455). 


*  New  Books. 

[The  Roman  nnmerals  in  thick  type  refer  to  the  similar 
clas^iflc-ation  of  abstract?  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  ApplicationB."] 


Wl^^Castellani,  L.   e.   RomaneUi,  U.  :    L'acetilene 

e   le   sue  pratiche  applicazioni.     3a.   ediz. 

Milano,  Hoeph.     10°,  p.  XX,  335.     1915.    Lire  4. 

Brewer,  R.  W.  A.  :  Carburation  in  theory  and 
practice  ;  including  a  criticism  of  carburettor 
development  ;  a  manual  of  reference  for  auto- 
mobile engineers  and  owners.  N.Y.,  Appleton. 
253  p.  U.  diagrs.  tab.     8vo.     1915.     $1.50  n. 

Kohlen-J ahrhuth  1915.  Ratgeber  f.  Gewinng., 
Handel  u.  Konsum  v.  Kohle,  Koks,  Briketts  u. 
anderen  HeizmateriaUen.  Mit  umfass.  Kalen- 
darium  u.  Notizbuch.  15  Jahrg.  1915.  2  Tie.  in 
1  Bde.  (XII,  290  ;  IV,  54  S.,  Schreibkalender  u. 
8  S.  m.  Fig.  u.  1  Karte.)  18°.  Leipzig,  Degener. 
1915.     Cloth  M.  3. 

YII  ^Irickland,  Sir  W.  W.  :    Notes  and    observa- 
tions on  forms  of  sand.      Illustrated.     Cr. 
Svo.    swd.     Smithson    and    Blanchard,    London. 
'    1915.      Is.  fid. 

YJJJ^  StulU    R.    T.,    and    others :     Deformation 
,  '    temperatures    of    some    porcelain    glazes. 

Urbana,     111.,   Univ.   of  111.     14  p.   diagrs.   tabs. 
Svo.     (Ceramics  bull.)     pap.     1915.     10  c. 

Williams,  A.  B.  :  Notes  on  the  development  of 
the  ruby  color  in  glass.  TJrbana.  111.  Univ.  of 
111.  23  p.  tabs.  Svo.  (Ceramics  bull.)  pap. 
1915.      15  c. 

Y   Heat-treatment  of  steel.      Svo.      Spon,  London. 
1915.     Net  10s.  6d. 

IVhite,  C.  H.  :  Methods  in  metallurgical  analysis. 

106  illustrations.     N.Y.,   Van  Nostrand.     c.   9-1- 

356  p.      (3i  p.  bibL)     1915.     D.  $2.50  n. 

I        Sivinglc,    C.    F.  :     Oxy -acetylene    welding    and 

I    cutting  ;  ,  including    the    operation    and    care    of 

acetylene    generating    plants  ;     and    the    oxygen 

j    process    for    removal    of    carbon.     Chic,    Drake. 

c.  190  p.  il.'figs.      1915.     S.  $1. 

YJV    Lock,  R.  U.  :    Rubber  and  rubber  planting. 

■  N.Y.,  Putnam.      1914.     11  -f  245  p.  il.  pis. 
1915.     $1.50  n. 

Rubber  Recueil :  A  series  of  papers  about 
rubber :  its  botany,  cxUture,  preparation  and 
commerce.    4to.   Unwin.   London.    1915.   Net  21s. 


•  Compiled  by  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  London,  W.C,  from  whom  all  the  works  in  the  preceding 
liBts  can  be  obtained. 
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Official  Notice. 


ANNUAL  GENERAL  MEETING,  1915. 
In  accordance  with  tlie  provisions  of  By-law 
64,  notice  is  hereby  given  that  the  Annual  General 
Mectint;  will  be  held  at  the  Municipal  School  of 
Technologv,  Manchester,  conuiiLiioing  at  10.30  a.m. 
on  Wednesday,  July  14th,   1915. 

I'UOVISIOXAf,    AUH.VNCIEMENTS. 

Wednesday.  July   14tli,   1915. 

ilorning:  Annual  General  .Meeting  and  Address 
from  the  President,  Prof.  G.  G.  Henderson,  D.Sc. 

.•\ft ernoon :  "  Co-part nei-sliip  in  Cliemical  Works." 
.Sir  Wm.  IT.  Lever.  Bart. 

Evening  :    Annual  Dinner. 

Thursday,  July   15,   1915. 

Morning  :  "  Research  and  Chemical  Industry." 
Dr.  M.  O.  Forster,  E.K.S.,  and  Dr.  Ohas.  C. 
Carpenter.  "  Legislation  and  its  Effect  on  Chemical 
Industry."    Prof.  H.  E.  Armstrong,  F.R.S. 

Afternoon  :  "  Chemical  Engineering."  Dr.  G.  T. 
Beilby,  F.R.S. 

Evening  :  Visit  to  the  University  Laboratories. 
Demonstrations  by  Sir  Ernest  Rutherford,  F.R.S., 
Prof.  W.  J.  Pope,  F.R.S.,  and  Prof.  Uarold  Dixon, 

■pi    T>     C 

Fi-iday,  July  10th,   1915. 

Morning  :  ' '  Economic  Utilisation  of  Coal  and  the 
Production  of  Cheap  Power."  Mr.  Walter  P.  Reid. 

Afternoon :  Visit  to  Works  (Trafford  Park 
Estates). 

Evening  :    Social  Meeting. 

In  accordance  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  printed  in  italics 
in  the  List  of  Council  will  retire  from  their  respective 
offices  at  the  forthcoming  Annual  Meeting. 

Dr.  C.  C.  Carpenter  has  been  nominated  to  the 
ofHce  of  President  under  By-law  20  ;  Prof.  G.  G. 
Henderson  has  been  nominated  a  Vice-President 
under  By-law  20  ;  Prof.  E.  C.  C.  Baly,  F.R.S., 
Mr.  B.  H.  Clayton,  and  Mr.  Julius  Hiibner  have 
been  nominated  Vice-Presidents  under  Bv-law  21, 
and  Mr.  Thos.  Tyrer  and  Dr.  R.  Messel,  F.R.S., 
have  been  re-appointed  Hon.  Treastirer  and  Hon. 
Foreign  Secretary  respectivelv. 

Dr.  E.  F.  Arm.strong.  Prof.  H.  E.  .Armstrong, 
F.R.S.,  Prof.  W.  R.  E.  Hodgkinson,  and  Mr.  Walter 
F.  Reid  liave  been  norninfited  under  By-law  25  to 
fill  four  vacancies  among  tlie  Ordinary  Members  of 
Council.     No  ballot  will  be  required. 

Charles  G.  Cresswell, 

Secretary. 


London  Section. 


Meeting  held  at  Burlinglon  House  oti  Monday,  June  Sth, 
1914. 


rnOF.  W.  B.  HODGKINSON  IN  THE  CHAIB. 


THE  DICKSON  CKNTRIFUGE  SYSTEM  OF  SEWAGE 
TREATMENT. 

BY   E.  HOWAHD  TRTTP,  PH.D. 

The  subject  of  sewage  disposal  is  of  such  great  im- 
portance that  no  apology  is  needed  in  describing  an 
original  and  ingenious  system  which  promises  to  bo  more 
efficient  and  at  least  a.?  economical  a,s  any  at  present  in 


vogue.  Even  i(  the  uUinmto  results  do  not  correspond 
fully  with  Iho  hopes  and  anticipations  which  are 
now  cntcrlainod  in  inthiential  quarters,  few  will  demy, 
when  they  have  studied  tho  ))rocos3,  that  it  afTords 
the  elements  of  a  real  advance  on  existing  methods  and 
incidcMitally  presents  some  novel  points  of  scientific  interest. 
The  scheme  has  been  successfully  translated  into  ]iractico 
at  Dublin  and  at  Winnipeg.  Tho  corporation  of  the 
former  city  has  entered  into  a  2,5-year  contract  for  the 
treatment"  of  the  whole  of  its  sludge  by  tho  Dickson 
process,  and  at  Winnipeg  a  small  complete  jilant  has 
been  in  operation  for  some  time  past. 

2'hc  Dirkmn  process. 

Some  years  ago  Mr.  Alexander  Dickson,  of  Dublin, 
noticed  that  solicf  matter  could  frequently  bo  seen  floating 
on  the  Liffey  below  tho  point  whore  the  effluent  from 
Messrs.  Guimiess'  brewery  enters  it,  but  above  that  spot 
no  such  floating  matter  was  visible.  Ho  framed  the 
hypothesis  that  tho  flotation  might  in  some  way  be 
causally  connected  with  tho  yeast  present  in  tho  effluent. 
This  idea  was  tested  by  treating  sewage  and  sewage  sludge 
with  hve  brewer's  yeast  in  an  experimental  plant,  and  tho 
results  confirmed  the  hypothesis.  It  was  farther  cstab- 
Ushod  that  the  most  favourable  temperature  was  between 
90"  and  96°  F.,  and  also  that  only  a  very  small  proportion 
of  yeast  was  needed.  Tho  separated  sbulgo  was  found  to 
contain  about  80%  of  water,  against  90%  normally 
present  in  the  raw  material.  A  typical  analysis  of  the 
materials  would  show  : — 


Haw 

sludge. 

Top 

fermented 

layer. 

Effluent. 

Total  solids     

Org.atiic  and  volatile 
Asli    

0—11 
5—6 
4—5 
03— 0-4 
3—4 

18—22 
10—12 

8—10 
0-6— 0-8 

3—4 

ft— 7 
3—4 
2—3 

Nitrogen 

Nitrogen  of  dry  material 

001— 002 

Thus  by  treating  with  yeast,  about  one-half  of  the 
water  present  in  the  raw  sludge  is  eUminated,  and  this 
fraction  is  found  to  be  appro.ximately  constant,  whatever 
the  original  water-content  of  the  sludgo  may  be. 

Tho  removal  of  tho  rest  of  the  water  proved  to  be  the 
most  formidable  of  aU  tho  obstacles.  Sewage  sludges  that 
are  sold,  or  given  away,  for  manurial  purposes  either 
contain  such  a  large  percentage  of  moisture  that  the 
cost  of  transport  ia  prohibitive,  or  they  have  been  dried 
m  such  a  manner  that  nmch,  if  not  most,  of  the  original 
nitrogenous  content  has  been  burnt  out.  Prolonged  air- 
drying  is  resorted  to  in  some  places,  but  this  involves  a 
large  storage  space,  and  also  a  loss  of  nitrogen.  After 
many  vain  efforts,  success  was  attained  by  the  ingenious 
modification  of  a  plant  that  is  used  in  France  for  pulverising 
and  drying  coal  in  tho  manufacture  of  briquettes.  With 
the  aid  of  this  apparatus,  practically  all  the  moisture 
present  can  be  removed,  although  in  practice  this  is  un- 
necessary and  inadvisable. 

The  maximum  temperature  to  which  the  treated  sludge 
is  exposed  is  450°  F.,  and  analyses  made  before  and  after 
drying  show  that  not  more  than  0-2%  of  nitrogen  is  lost 
in  the  operation. 

The  Dablin  sewage  plant. 
The  DubUn  sewage,  amounting  to  a  daily  average  of 
13  million  gallons,  ia  conveyed  through  an  8  ft.  main 
sewer  for  a  length  of  two  miles  to  tho  pumpiiig  station 
where,  after  passing  through  a  screen  chamber,  it  is  raised 
23  ft.,'  ai.d  is  then  allowed  to  flow  into  tho  setlimentation 
tanks!  There  are  eighteen  of  those,  each  measuring  94  ft. 
s(iuarc,'and  their  cost  was  no  less  than  £300,000,  exclusive 
of  tho  value  of  tho  land.  The  total  cost  of  all  tho  works 
was   £508,000.     No   chemicals   are   used,  and   after   the 
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sedimentation  has  taken  place,  the  effluent  flows  over 
concrete  sills  into  a  channel,  from  which  it  is  discharged 
into  the  estuary  of  the  Liffey.  The  effluent  is  not  a  good 
one  ;  it  will  support  fish  life  for  a  very  short  time,  but  its 
discharge  into  the  estuary  is  unattended  by  any  apparent 
harm  o\ving  to  the  great  degree  of  dilution  it  undergoes. 
The  sludge  is  swept  into  a  second  culvert,  thence  into  a 
sump,  pumped  to  a  high-level  tank,  and  finally  flows  into 
a  sludge  steamer,  which  cost  some  £12,000  to  build  and 
entails  a  further  £3000  per  annum  for  upkeep.  It  makes 
on  the  average  about  three  voyages  a  week  and  dumps 
some  1200  tons  of  sludge  into  the  bay  in  the  same  period. 

A  pipe  from  the  high-level  tank  takes  the  sludge  into 
the  new  works  which,  although  occupying  less  than  one 
acre  of  ground,  are  built  on  such  a  scale  as  to  cope  with 
the  whole  of  the  Dublin  sludge.  At  the  present  time  a 
portion  only  of  the  sludge  is  being  treated,  owing  to  delay 
in  delivery  of  some  additional  drying  plant.  The  process 
has  been  worked  intermittently  for  several  years,  and  in 
November,  1913,  on  the  initiative  of  Mr.  J.  D.  Watson, 
the  Birmingham  Drainage  Board  sent  Mr.  Ii.  F.  Mount- 
fort,  A.M.I.C.E.,  to  make  a  thorough  investigation  and 
a  continuous,  night  and  day,  test  for  14  days.  The  result 
of  this  examination  was  to  substantiate  fully  the  claims 
made  bj'  the  management,  both  as  regards  efficiency  and 
costs. 

The  Dickson  plant. 

The  sludge  is  conveyed  along  an  open  trough  to  a  small 
screen  where  solid  matter,  which  might  block  the  pumps, 
is  removed.  .  About  0-5%  of  yeast,  mixed  with  water,  and 
about  3%  of  already  fermented  sludge  are  added,  and  the 
mixture  is  pumped  into  a  "  heater,"  consisting  of  a  number 
of  pipes  heated  by  hot  air,  so  that  it  attains  a  temperature 
of  94°  F.  From  this  point  it  flows  into  a  distributing 
trough  which  feeds  the  fermenting  troughs.  These  are 
eleven  in  number,  each  measures  50  by  4  ft.  and  has  a 
capacit3'  of  3000  gallons  or  ]5_tons.<  They  are  made  of 
concrete,  and  beneath  them  are  hot-air  ducts  which 
maintain  the  contents  of^the,trouglis_at,about  94°  F. 


Fig.  1a.- 


-Section  of  fermentation  troughs  ehoiL'ing 
hot-air  ducts. 


In  24  hours  or  less  the  action  is  completed,  the  solids 
have  separated  out  and  come  to  the  surface,  leaving  the 
more  hquid  portion  beneath.  The  former  are  run  off 
through  sluice  valves  into  a  receiving  trough,  which,  like 
the  distributing  trough  at  the  other  end,  is  placed  at  right 
angles  to  the  fermentation  troughs.  The  effluent  passes 
out  of  the  troughs  through  vertical  perforated  pipes,  the 
perforations  being  of  such  a  size  that  no  BoUd  matter  can 
get  through.  The  amount  of  suspended  matter  in  this 
effluent  is  small,  but,  in  the  case  of  inland  towns,  it  would 
have  to  be  further  purified  by  the  centrifuge  process 
before  final  discharge. 

From  the  receiver-trough  the  separated  sludge  is 
pumped  through  a  pipe  (l-)  into  a  patent  distributor  («)  at 
the  top  of  the  "dryer."  (Fis.  1.)  This  consists  of  a 
vertical,  cyUndrical  tower  fitted  together  in  sections,  and 
containing  a  number  of  horizontal  perforated  platforms 
(?.  .0  which  are  alternately  fixed  and  rotating  upon  a 
central  shaft  (d).  On  the  under-side  of  each  rotating  plat- 
form is  a  scraper  (7i)  which  moves  over  the  surface  of  the 
fixed  platform  below  it,  and  acts  as  a  rake  to  subdivide  the 
sludge  before  it  falls  through  the  perforations  (e).     At  the 


same  time  hot  air,  at  about  450°  F.,  is  admitted  at  the 
bottom  (and  only  at  the  bottom,  in  the  latest  type  of  the 
machine),  and  passes  upwards  through  the  apparatus, 
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After  cmnrging  at  fho  top,  it  is  further  iitiliHed  for  main- 
t.'iining  tho  tomiieratiii-p  of  tlie  heater  and  of  the  fer- 
mentation troughs,  and  it  finally  pusses  back  into  the  com- 
bustion chamber  of  the  furnace  from  nliicli  it  originally 


issued.  It  is  found  tli:it  1  lb.  of  average  coal  is  required 
for  every  lb.  of  dried  sludge  jiroduced,  but  it  is  anticipated 
that  the  most  recent  improvements  will  increase  this  ratio 
by  20—25%.  The  dried  sludge  falls  out  at  the  base  of 
tho  apparatus  into  a  patent  disintegrator,  consisting  of 
revolving  paddles  working  in  a  draft  of  hot  air.  In  this 
way  the  process  of  desiccation  and  pulverisation  is  com- 
pleted. 

Theory  oj  the  action  of  the  yeast. 

By  the  expression  "  yeast  fermentation  "  it  might  be 
implied  that  the  flotation  of  the  solids  in  the  sludge  is 
due  to  tho  action  of  yeast  as  a  fermentative  agent,  but 
investigation  has  shown  that : — 

(1)  Killed  yeast  is  just  as  effective  a.s  live  yeast. 

(2)  After  introduction  into  the  sludge,  tho  yeast  cells 
rapidly  degenerate  and  before  long  completely  disappear. 

(3)  Tho  action  docs  not  take  place  if  the  sludge  be 
previously  sterilised. 

The  conclusions  from  these  observations  are  ;  that  the 
action  is  due  to  tho  anaerobic  micro-organisms  which 
feed  on  the  yeast ;  and  that  the  Icvitation  of  the  solids 
is  caused  by  the  escaping  gases.  These  gases  have  not  been 
analysed,  but  there  is  no  reason  to  doubt  that  they  contain 
carbon  dioxide,  methane,  and  hydrogen,  the  normal 
gaseous  products  of  the  anaerobic  fermentation  of 
coUulose,  as  the  bacteria  found  in  the  troughs  have  been 
identified  as  cellulose  and  sugar  fermenting  organisms. 
Not  only  dead  yeast,  but  such  substances  as  starch  and 
dextrose  produce  the  same  result,  but  more  slowly. 
The  best  and  quickest  agent  is  brewer's  yeast  at  95°  F. 
This  is  all  that  has  been  ascertained  so  far  as  regards  the 
action  of  the  yeast.  It  is,  however,  quite  within  the 
bounds  of  probability  that  tho  enzymes  in  the  yeast  may 
exert  their  specific  functions,  as  they  would  withstand 
tho  temperaturo  of  the  sludge.  The  differences  between 
tho  Dickson  product  and  ordinary  septic  tank  sludges 
seem  to  point  to  the  existence  of  some  action  or  actions 
above  and  beyond  those  involved  in  ordinary  anaerobic 
fermentation. 

The  fertiliser. 

As  tho  commercial  success  of  the  Dickson  process  will 
depend  to  a  considerable  extent  upon  the  value  of  the 


recovered  sludgo,  it  is  interesting  to  inquire  how  its 
composition  and  properties  bear  resemblance  to  those  of 
ordinary  sewago  sludges.  The  findings  of  tho  Eoyal 
Commission  on  sewage  disposal  on  the  question  of  the 
manurial  value  of  sewage  sludgo  were  none  too  optimistic. 
It  is  admitted  on  all  liands  that  tho  potential  value  of  the 
constituents  is  great,  and  wlien  we  consitler  tho  enormous 
quantity  of  material  that  would  bo  available,  very  great, 
yet  although  their  application  to  the  soil  has  been  attended 
with  some  benefit,  tho  results  have  been  much  less  favour- 
able than  a  priori  judgments  would  indicate.  It  was 
unfortunate  that  so  many  of  tho  sludges  investigated  by 
the  Royal  Commission  contained  trade  waste  of  various 
kinds.  The  effects  of  small  amounts  of  certain  mineral 
salts,  etc.,  upon  plant  life  have  been  shown  in  some  coses 
to  be  verv  great,  hence  in  an  investigation  of  such  a  nature, 
it  would  liave  been  better  to  have  confined  the  preliminary 
work  to  tho  examination  of  tho  manurial  effects  of  plain 
domestic  sludge  and  so  in  the  first  instance  to  have  reduced 
the  problem  to  its  simplest  form  :  for  even  the  simplest 
form  in  this  case  is  a  very  complicated  one. 

At  the  present  time  two  fertilisers  are  being  produced 
and  marketed  in  Dublin  :  tho  plain  dried  sludge,  called 
"  Manurito,"  and  the  same  material  mixed  with  phosphates 
and  kainit,  termed  "  Compound  Manurito."  Owing  to 
the  exposure  to  heat  in  tho  "  dryer,"  tho  product  is 
entirely  free  from  hvo  seeds,  which  are  usually  present 
in  other  dried  sludges  and  which,  when  put  on  to  the  soil, 
germinate  and  produce  an  undesirable  flora.  For  tho 
same  reason  it  is  practically  free  from  microbial  life, 
bacteriological  examination  having  disclosed  merely  the 
presence  of  one  or  two  heat-resisting  micro-organisms. 
"  Manurito  "  is  in  such  a  fine  state  of  division  that  it 
readily  mixes  with  the  soil  and  it  could  be  applied  with  the 
seeds  in  the  drill.  When  moist  the  smell  may  be  described 
as  acute,  but  when  dry  it  is  nearly  odourless.  It  is  highly 
probable  that  the  knowledge  of  the  chemical  composition 
of  such  a  natural  fertiliser  at  the  best  only  affords  a  very 
rough  indication  of  its  manurial  value  ;  yet  such  know- 
ledge is  an  indispensable  condition  of  subsequent  exact 
investigation. 

Analysis  of  "  Dickson  "  sludge.    Dry  basis. 


Sample  A. 
1912. 

Sample  B. 
1914. 

Winnipeg, 
1914. 

Organic  •  and  volatile 

Sand  and  matter  insol. 

in  HCl    

46-79 

28-13 
2-64 
4-87 
0-20 

47-85 

23-03 

4-04 

1110 

0-51 
7-22 

47-28 

Phosplioric  acid      

Potash 

Magnesia 

Iron  oxide  and  alumina 

•Containing  nitrogen.. 
Nitrogen  =  ammonia  .. 

2-51 
305 

2-26 
2-74 

Moisture  

23  06 

2100 

3-31 

A  comparison  of  the  above  with  the  Leeds  septic  tank 
sludgo  analysed  by  tho  Royal  Commission  (April,  1905. 
Fifth  Report,  App.  8)  shows  that  the  former  is  considerably 
richer  in  organic  matter  and  in  nitrogen,  and  there  us  also 
much  more  limo  and  phosphoric  acid  in  it.  In  fact  the 
high  content  in  the  latter  constituents  seemed  to  suggest 
that  some  addition  had  been  made,  and  an  inquiry  at 
once  elicited  the  reply  that  a  little  superphosphate  had  been 
added  in  order  to  fix  the  nitrogen.  The  moisture  content 
was  also  liigh,  but  this  is  due  to  the  fact  that  the  standard 
permissible  amount  of  water  in  a  manure  is  18%,  and  the 
product  was  consequently  not  dried  below  this  point.  There 
is  no  doubt  that  complete  desiccation  can  bo  effected  if 
desired.  The  presence  of  a  considerable  quantity  of  seed- 
husks  caused  some  trouble  in  sampling  for  analysis,  each 
piece  of  husk  or  straw  having  to  be  cut  up  as  finely  as 
possible  with  a  small  pair  of  nail  scissors.  The  moisture 
was  determined  by  heating,  by  drying  in  vacuo  over 
sulphuric  acid,  and  in  vacuo  over  phosphoric  oxide.  These 
estimations  showed  that  a  not  inappreciable  evolution 
of  ammonia  takes  place  on  warming  and  on  standing  in 
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vactio  over  an  acid  drying  agent.  A  sample  containing 
20%  of  moisture  began  to  evolve  an  alkaline  gas  at  40°  C, 
another  containing  less  than  1%,  the  same  gas  at  65°  C. 
Some  13  grams  were  dried  over  PoOj  in  a  vacuum 
of  1 — 3  mm.  of  mercury  for  14  days.  After  losing  20-4% 
in  the  first  24  hours,  it  lost  almost  regularly  about  5  mg. 
per  day.  After  14  days,  nitrogen  determinations  by 
the  Dumas  combustion  method  gave  2-062  and  2-047, 
or  an  average  of  2-055%,  whereas  the  original  sample 
before  drying  gave  2-225%  (dry  basis)  by  the  same  metliod. 
The  figure  obtained  for  total  nitrogen,  viz.,  2J%  was  the 
average  of  nine  closely  agreeing  results  by  two  different 
methods.  It  was  considerably  lower  than  was  expected, 
but  the  sample  was  not  a  fresh  one  and  also  contained 
added  superphosphate.  From  the  results  of  analyses 
made  in  Dubhn  on  fresh  material,  there  is  little  doubt 
that  an  average  sample  would  contain  about  3%  of  nitrogen. 

Availability  of  the  nitrogen. 

To  ascertain  the  proportion  of  nitrogen  which  might, 
from  a  chemical  point  of  view,  be  termed  readily  available 
for  plant  life,  the  amount  which  went  into  solution  on 
digesting  the  sludge  with  distilled  water  for  24  hours  at 
the  room-temperature  was  determined.  This  was  found 
to  be  0-33%,  the  mean  of  four  results  in  close  agreement. 
The  amount  of  nitrogen  hberated  by  distilling  with  an 
excess  of  magnesia  was  0-4%,  and  the  quantity  set  free 
by  the  same  oxide  after  previous  boiling  for  one  hour  with 
5%  sulphuric  acid  was  0-5%.  Exactly  the  same  figure, 
0-5%  was  obtained  by  determining  the  nitrogen  evolved 
as  ammonia  on  boihng  for  2  hours  with  0-5%  potash 
solution.  Considering  that  the  sample  analysed  was 
not  a  fresh  one,  the  above  figures  indicate  that  the 
percentage  of  available  nitrogen  was  not  less  than  0-5%, 
and  the  ratio  of  available  to  total  nitrogen  was  between 
i  and  ^.  These  results  compare  very  favourably  with 
those  obtained  for  the  sludges  investigated  by  the  Royal 
Commission.  The  average  ratio  found  in  these  cases 
was  between  \  and  ,',.  The  relatively  high  proportion 
of  available  nitrogen  in  Manurito  is  in  keeping  with  the 
results  of  the  analyses  of  Leeds  septic  tank  sludge  for  the 
Royal  Commission,  for  in  both  cases  the  sewage  is 
subjected  to  anaerobic  fermentation. 

JRatio  of  available  to  total  nitrogen  in  sewage  sludges. 


Date. 

Leeds 
septic 
tank 
sludge. 

Leeds 
settled 
sludge. 

Date. 

Dickson 
sludge. 

April  11th,  1905 
Oct.  29th,  1906 

1  ;3-6 
1 :  5-5 

1:7 
1 :  11-8 

1912 
1914 

1:5 
1:4-5 

As  to  the  availability  of  the  residual  nitrogen,  agricul- 
tural experience  of  ordinary  sewage  sludges  would  indicate 
that  it  is  of  Uttlo  importance.  Dr.  Voelcker,  in  his  report 
to  the  Sewage  Commission,  stated  that  "  nitrogenous 
organic  matter  is  not  the  determining  factor  in  the  value 
of  sewage  sludge."  Some  laboratory  experiments  have 
recently  been  undertaken  to  ascertain  the  extent  of 
nitrification  which  takes  place  when  Manurito  is  added 
to  a  poor,  uncultivated  field  soil.  Although  it  is  yet  too 
soon  to  draw  any  valid  conclusions,  there  are  distinct 
indications  that  considerable  nitrification  does  take  place. 
At  first  sight  it  would  appear  probable  that  the  Dickson 
material  would  be  very  similar  to  septic  tank  sludge, 
since  both  are  products  of  anaerobic  fermentation  of 
sewage,  but  further  consideration  leads  to  the  conclusion 
that  there  are  important  points  of  difference  in  their 
mode  of  origin  which  might  well  account  for  any  difference 
in  their  fertihsing  value. 

Septic  Tank  Sludge. 

Obtained  by  anrerobic  fer- 
mentation of  crude  sewage. 

Fermentation  takes  place  at 
tbe  ordinary  temperature  aud 
without  additions. 


Tlie  dryinc  proces.s  is  usually 
an  extremely  slow  one,  and 
then  only  very  partial. 


Dickson  Fertiliser. 

Obtained  by  anaerobic  fer- 
mentation of  previously  settled 
sewage  sludge. 

Fermentation  proceeds  for  a 
strictly  limited  time,  at  a  de- 
finite temperature,  and  in  pre- 
sence of  yeast. 

The  desiccation  is  very 
rapid  and  effective. 


The  organic  matter. 

It  is  quite  possible  that  the  manurial  value  of  sewage 
sludge  may  be  due  to  the  organic  matter  as  such,  irrespec- 
tive of  the  nitrogen  content.  There  is  little  doubt  that 
sludge  is  particularly  valuable  for  consolidating  a  light 
soil,  and  if  the  analogy  holds,  since  the  organic  constituonls 
of  stable  and  farmyard  manure  effect  the  retention  of 
nitrifying  organisms  in  the  soil  (see  Russell,  Journ.  Agric. 
Sci.  6.,  i.,  pp.  49,  50),  it  is  very  possible  that  the  organic 
constituents  of  sewage  sludge  may  play  a  similar  role. 
To  ascertain  if  there  is  any  "  superior  goodness  "  in  the 
organic  matter  of  the  Dickson  fertiliser,  some  prehminary 
experiments  have  been  performed  of  a  similar  nature  to 
tliose  described  by  F.  K.  Cameron  (''  The  Soil  Solution  ") 
with  stable  manure.  Briefly,  these  experiments  consisted 
in  separating  and  making  aqueous  solutions  of  different 
soluble  constituents  of  the  manure,  and  using  these  liquids 
to  water  young  wheat  plants.  But  whereas  Cameron's 
experiments  were  performed  with  water-cultures  and 
observations  were  apparently  confined  to  tracing  the 
effects  on  aerial  and  root  development,  in  this  case  sand- 
cultures  were  used  and  the  change  in  weight  of  the  plants, 
as  well  as  the  growth  of  the  leaves,  was  investigated. 

Thii-ty  grams  of  the  fertiliser  were  digested  with  100  c.c. 
of  distilled  water  at  the  room-temperature.  The  liquid 
was  then  filtered  and  one-third  of  it  diluted  so  that  the 
amount  of  dissolved  solids  in  it  did  not  exceed  0-1  grm. 
per  100  c.c.  [solution  F].  The  remainder  was  treated 
with  an  excess  of  90%  alcohol.  The  nearly  white 
flocculcnt  precipitate  of  organic  matter  was  filtered, 
washed  with  alcohol  and  dried  near  an  oven.  It  \ras 
then  dissolved  in  water  and  the  solution  so  chluted  that  it 
contained  the  same  proportion  of  organic  matter  as  was 
present  in  solution  F  [solution  0].  As  the  earlier  experi- 
ments were  performed  with  "  Manurito  "  to  which  a  little 
superphosphate  had  been  added  (see  above),  the  pre- 
cipitated organic  matter  was  contaminated  with  phosphate 
and  sulphate  ;  but  the  same  general  results  were  obtained 
later  when  a  sample  free  from  added  superphosphate  was 
employed.  The  organic  matter  was  of  a  colloidal  nature 
and  was  found  to  evolve  ammonia  en  hi:'ating  with  soda- 
lime,  showing  the  presence  of  nitrogen. 

The  filtrate  from  the  alcohoUc  precipitation  was  boiled 
until  all  the  alcohol  was  expelled  and  was  then  diluted  to 
the  same  degree  [solution  M].  This  hquid  therefore 
contained  the  soluble  mineral  coiLStituents  of  the  fertiliser 
and  organic  matter  which  was  not  precipitated  by  alcohol. 
In  some  cases  a  solution  of  the  mixed  organic  [0]  and 
mineral  [M]  portions  was  also  used.  The  sand  used  was 
coarse  and  very  carefully  purified  by  twice  boihng 
either  with  hydrochloric  or  with  nitrohydrochloric  acid 
and  thoroughly  washing  with  tap-  and  distilled  water. 
Finally  it  was  baked  on  a  hot-plate.  The  wheat  plants 
were  germinated  in  garden  soil  which  had  not  been  under 
cultivation  for  at  least  three  years.  Incidentally  it  was 
observed  that  the  germinating  power  of  the  seeds 
diminished  considerably  as  the  soil  was  used  over  and 
over  again,  even  after  thorough  aeration.  The  plants 
were  removed  from  the  soil  when  from  10 — 20  days  old, 
their  roots  were  carefully  freed  from  adhering  soil  and 
then  washed  in  running  tap-water  for  about  1  hour. 
After  drying  for  about  the  same  period  on  filter  paper 
they  were  weighed.  At  the  end  of  the  experiment  they 
were  air-dried  for  24  hours  before  weighing.  In  nearly 
every  case,  similar  plants  watered  with  distilled  water 
were  grown  as  control.  All  the  solutions  used  were 
previously  passed  through  a  Berkefeld  filter.  It  was  not 
considered  necessary  to  attempt  to  sterilise  the  plants 
because,  inter  alia,  the  control  experiments  with  distilled 
water  would  eliminate  the  bacteriological  factor. 

The  aerial  growth  was  determined  by  measuring  the 
length  of  the  leaves.  A  leaf  was  considered  to  be  alive  if 
blanched,  but  dead  if  brown  or  red  in  colour. 

The  appended  table  gives  the  comparative  results  of 
the  action  of  the  different  solutions  upon  initially  similar 
young  wheat  plants,  which  are  connoted  by  the  same 
letters  as  the  solutions  used  to  water  them.  The  best 
developed  plant  is  given  first. 
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Period  of 
growth. 


Aerial 
development. 


Increase  in 
organic  matter. 


A. 
li. 
C. 
I>. 

K. 

F. 
O. 

H. 

I. 


12  (lays 
28  dayd 
2t)  days 

20  days 

20  days 
20  day!) 

18  ilays 

18  days 


o[^!.} 


K 
()  M 

F  O  \V  M  +  U  M 


K  ()  M 

f*'l  s^'x 

O  F  W  M 

O  M  F  W 
F  O  W  M 


.M  +  O  V  ()  .M  W 


\v 


M  +  O 

Uv  J 

fOl 

IF' 

O  F  W  M 


!■'  M 


i^} 


In  addition  to  sliowing  that  the  aqueous  extract  of 
-Maniirito  had  a  very  marked  beneficial  action  upon  the 
plant  development,  these  exiK^riment.s  also  indicated  that 
the  soluble  organic  constituent  produces  an  effect  equal 
in  intensity  to  that  of  the  fertiliser  itself. 

It  is  prol)ably  illegitimate  to  draw  any  conclusion  about 
the  relative  inferiority  of  the  .solution  M,  since  its  contents 
may  have  been  profoundly  altered  when  they  were  boiled 
to  distil  off  the  alcohol.  This  inferiority  was  in  nearly 
every  case  very  marked,  in  fact  the  plants  watered  with, 
it  usually  did  less  well  than  the  control  plants  with  dis- 
tillc<l  water.  This  may  Ije  due  to  the  presence  of  a  toxin 
or  toxins  undestroyed  by  heat.  In  one  or  two  cases,  when 
the  period  of  growth  Wiks  prolonged,  the  M  plants,  after 
doing  badly  at  firet,  seemed  to  recover  their  vitality.  In 
all  such  experiments  the  factor  of  intrinsic  vitality  cornea 
into  play,  and  it  is  necessary  that  more  of  them  should  be 
undertaken  before  any  stringent  conclusion  can  be  drawn. 
The  results  given  above,  however,  afford  distinct  indica- 
tions, and  agree  with  those  performed  by  1''.  K.  Cameron 
with  aqueous  extracts  of  stable  manure  an<l  water  cultures. 
A  few  similar  exixiriments  have  also  been  dime  with  septic 
tank  sludge  and  with  the  same  results.  The  amount  of 
soluble  matter  in  the  Dickson  fertiliser  (without  additions) 
was,  however,  found  to  be  about  double  that  in  the 
specimen  of  tank  sludge  investigated.  The  precipitated 
organic  matter  from  the  latter  was  also  relatively  smaller 
in  amount,  had  a  most  unple;isant  smell,  and  was  of 
a  darker  colour. 

As  to  the  modus  ojierandi  of  the  ferf  ilLsing  action  of  the 
organic  matter,  there  appear  to  be  three  probabilities. 
It  may  serve  directly  as  a  plant  food,  it  may  act  indirectly 
by  improving  the  moisture-retaining  property  of  the 
sand,  and  it  may  provide  nutriment  for  beneficent  bacteria. 
That  till'  second  mode  was  operative  appears  very 
probable  from  tlie  fibservation  that  the  sand  of  the  F  and 
<)  pi,: nts  retained  its  moi.sturo  much  longer  than  th.'.t  of 
the  other  plants;  and  the  indication  of  nitrification 
referred  to  above  constitutes  evidence  in  favour  of  the 
third. 

All  the  evidence  so  far  obtained  conlinns  the  opinion 
that  a  commercial  valuation  of  a  natural  fertiliser  such  as 
"  Manurito,"  based  solely  upon  the  chemical  analysis,  is 
of  little  or  no  value.  Both  the  plain  and  compound 
"  Manurito  "  have  been  extensively  tried  by  farmere  and 
luirserj-men  in  England  and  Ireland,  and  the  results 
indicate  that  the  intrinsic  value  is  certainly  not  less  than 
the  market  prices  of  £2  lOs.  anil  £8  13s.  6d.  per  ton  respec- 
tively. At  these  prices  the  manures  command  a  very 
ready  sale. 

Cogtg. 

The  cost  of  treating  sewage  sludge  by  the  Dickson 
process  de)X!nds  upon  various  factors,  of  which  the  price 
of  energy  for  the  production  of  heat  is  by  far  the  most 
important.  At  Dublin  the  coal  emplojed  is  both  inferior 
and  expensive,  so  that  the  total  costs,  exclusive  of  those 
for  interest  and  administration,  work  out  to  25s.  per  ton 
of  fertiliser  produced.  This  sum  is  accounted  for  as 
follows  : — 


Labour     2    2* 

I'uei !!!!!!!!!!!!!!!!!!!!  15  u 

J'OWIT    .(     7 

Stores     !!!!!]!!!!!!!!!!.'!!!!   :j   ^ 

Total     25    0 

The  conditions  at  Dublin  have  been  by  no  means  idea 
for  cheap  working,  and  it  is  very  probable  that  a  consider- 
able reduction  in  working  costs  may  bo  effected.  Wero 
the  heat  from  a  refuse  destructor  available,  costs  would  bo 
very  greatly  reduced  ;  and  it  is  also  possible  that  money 
might  bo  saved  by  utilising  the  gases  evolved  in  the 
fermentation  troughs  for  the  production  of  heat.  As  the 
process  is  eontiiuious  and  autonuitio,  the  labour  required 
at  Dublin  is  small,  viz.,  three  workmen  and  one  engineer 
to  each  shift.  There  is  but  little  smell  noticeable,  and  that 
is  confined  to  the  trough  house,  whilst  the  health  of  those 
who  earr\-  out  and  supervise  tho  operations  is  good. 

The  centrifuge  system  oj  effluent  purification. 

Probably  the  greatest  drawbacks  of  effluent  treatment  in 
percolating  filters  arc  high  initial  cost  ami  tho  absolute 
necessity  of  expert  management  Both  of  these  disadvan- 
tages are  obviated  by  tho  centrif\ige  system,  which  at  tho 

fi.i<-  7. 


same  time  yields  an  efflueut  supei-ior  lo  any  other  as 
regards  suspended  solids  and  dissolved  oxygon.  The 
apparatus  is  remarkiibly  simple  in  construction  (see 
Fig.  7).  It'  'H  merely  a  centrifugal  machine  of  which 
tho  cage  or  basket.  A,  H,  is  provided  with  an  annulus 
of  a  filtering  medium,  e.ij.,  sand,  B.  The  speed  of 
rotation,  normally  about  4(10  per  minute,  keeps  tho 
sand  adhering  to  the  metal  basket  as  a  compact  mass. 
This  centrifuge,  or  hydro-extractor,  is  supplied  with 
a  patent  eil  device  for  scra])ing  and  removing  tho  inner 
iiortion  of  the  sand  without  interrupting  the  process 
of  filtration.  The  s|iindle,  C,  (i,  carries  a  horizontal 
disc  which  rotates  with  it  and  serves  to  distribute  tho 
liquid  as  it  falls  upon  it.  Tho  energy  contained  in  the 
outflowing  liquid  is  trapped  by  making  it  drive  a  turbine, 
the  power  thus  recovered  helping  to  reduce  the  small 
amount  required  for  rotation.     In  its  passage  through  tho 


522 


TRIPP— THE  DICKSON  CENTRIFUGE  SYSTEM  OE  SEWAGE  TREATMENT         [May  31, 19i5. 


interstices  of  the  annulus,  the  effluent  is  not  only  thoroughly 
aerated  and  deprived  of  its  suspended  matter,  but  coUoidal 
matter  is  apparently  broken  down,  precipitated  and 
removed.  The  aeration  is  to  a  large  extent  independent 
of  the  nature  of  the  filtering  medium,  for  even  very  coarse 
material  effects  saturation.  A  bad  sewage  effluent  is 
found  to  be  practically  saturated  with  dissolved  oxygen 
after  one  passage  through  the  apparatus.  The  degree  of 
removal  of  the  suspended  soUds  varies  directly  with  the 
fineness  of  the  medium  and  the  speed  of  rotation.  Such 
solids  can  be  entirely  eliminated  if  necessary,  but  there  is 
naturally  an  economic  limit  be3'ond  which  it  is  inadvisable 
to  work.  The  reduction  in  the  quantity  of  dissolved  solids 
in  the  effluent  from  the  hydro-extractor  supports  the  con- 
clusion that  nitrogenous  organic  matter  undergoes  decom- 
position and  oxidation  in  its  passage  through  the  machine. 
As  regards  the  effects  of  this  process  on  bacteria!  hie, 
recent  tests  have  shown  remarkable  results,  and  indicate 
the  total  elimination  of  Bacillus  coli. 

A  plant  for  both  Dickson  and  centrifuge  processes  has 
been  in  operation  at  Winnipeg  for  some  time  past.  To 
ascertain  the  capabilities  of  the  last-named  process, 
some  tests  were  recently  carried  out  by  the  City  Analyst 
on  raw  sewage,  i.e.,  there  had  been  no  preliminary  sludge 
separation  or  treatment  of  any  kind.  The  sewage  was 
passed  through  a  centrifuge,  then  given  a'  half-hour  treat- 
ment in  a  very  small  contact-bed,  and  finally  passed 
through  a  second  centrifuge. 

Preliminary  examination  on  Sewage  from  Aubrey  Street 
Sewer,  Winnipeg.    Samples  Collected  February  I'tli.  1914. 

Results  staled  in  parts  per  million. 


Free  oxygen — 

1st  Hydro-extractor  . 
2nd  Hydro-extractor. 


10 
13 


The  aeration  and  purification  of  polluted  waters  by  the 
centrifuge  process  is  well  illustrated  by  the  following 
experiments  on  fish  life.  It  is  well  known  that  salmon 
alevins  are  exceedingly  sensitive  to  a  diminished  oxygen 
supply.  Six  of  these,  about  J  inch  long  and  with  their 
yolk  sacs  attached,  were  placed  in  the  Dublin  city  effluent 
in  a  small  vessel  which  was  completely  filled  with  the 
Uquid  and  then  hermetically  covered.  Four  fish  became 
"  as  if  dead  "  within  five  minutes,  and  within  another 
two  minutes  the  remaining  two  followed  suit.  The 
motionless  fish  were  then  placed,  under  precisely  the  same 
conditions,  into  some  of  the  effluent  which  had  been  passed 
through  a  hydro-extractor.  In  a  few  minutes  they 
revived  and  were  soon  seen  swimming  about  full  of  life, 
in  fact  they  seemed  to  be  just  as  healthy  as  some  of  their 
brethren  who  had  been  confined  in  tap-water  as  control. 
It  was  also  found  that  minnow,  a  hardier  fish,  will  Uve  in 
unchanged  hydro-effluent  for  five  days,  whereas  control 
specimens  in  tap-water  sometimes  died  within  a  shorter 
period.  Some  minnow  were  placed  in  water  containing 
free  sulphuretted  hydrogen.  After  ten  minute.^  they  were 
all  floating  near  the  surface  in  an  unconscious  condition. 
They  were  then  removed  and  put  into  some  of  the  same 
contaminated  liquid,  but  which  had  been  once  passed 
through  the  centrifuge.  In  about  fifteen  minutes  they 
had  to  aU  appearances  completely  recovered.  The 
centrifuged  liquid  had  no  smell,  and  lead  acetate  solution 
failed  to  show  any  signs  of  hydrogen  sulphide — it  had  been 
oxidised  to  sulphuric  acid.  In  a  similar  manner,  it  is 
found  that  ammonium  sulphide  undergoes  oxidation  to 
ammonium  sulphate,  a  fact  which  may  be  utilised  in  the 
purification  of,  and  recovery  of  ammonia  from,  the 
effluent  from  coke  oven  processes.  Such  a  rapid  and  in- 
expensive method  of  effecting  oxidation  should  be  of 
considerable  service  in  chemical  investigation  and  routine 


Solids. 

Oxygen  consumed  trom 
permanganate. 

Total. 

Volatile. 

Fixed. 

SoUds  in 
solation. 

Solids  in 
suspension. 

Thiee-minute 
period. 

Four-liour 
period. 

Raw  sewage 

Ist  Hydro     

2nd  Hydro   

2758 
2328 
1486 

1129 
628 
306 

1629           i          2155 
1700                     2086 
1180                      1468* 

603 
242 

18 

152 
92 
26 

360 

222 

58 

•  Domestic  Water  Supply,  1100. 


The  following  table  gives  the  average  of  eight  analyses, 
taken  at  random,  of  the  Winnipeg  effluent  after  treatment, 
the  sludge  having  previously  been  precipitated.  April  and 
May,  1914.     Parts  per  million. 


Sewage. 

Effluent. 

Reduction. 

Free  ammonia    

Albuminoid  ammonia. . 
Oxygen  consumed  from 

permanganate     

Free  oxygen    

Total  solids     

14 
14 

85 
1970 

11 
3 

9 
14 

1020 

3 

11 

77 

12 

(increase) 

950 

The  remarkable  nature  of  these  results  may  in  part  be 
due  to  the  fact  that  the  sewage  at  Aubrey  Street  is  in  a 
fairly  fresh  condition.  The  dissolved  oxygen  absorption  test 
appears  not  to  have  been  carried  out,  but  the  number  of 
bacteria  per  c.o.  were  counted. 

Sewage     81,500,000  baciUi  per  c.c.    Many  B.  coli. 

Effluent  after 

treatment     1,150,000  bacilli  per  c.c.     No  £.  coli. 

Ueduction  per  c.c.  80,350,000 

These  figures  were  considered  so  remarkable  that  the 
examination  was  repeated.  The  second  test  confirmed 
the  first. 


work.  However  that  may  be,  the  above  experimental 
results  leave  no  doubt  that  the  centrifuge  system  would 
be  of  very  great  utUity  for  the  pmifieation  of  effluents 
which  are  discharged  into  fish  rivers.  The  cost  of  the 
process  amounts  to  one-third  of  a  penny  per  1000  gallons 
for  one  treatment,  and  three  farthings  for  a  double  treat- 
ment. There  is  no  nuisance  from  smell  during  operation, 
the  power  required  is  small,  as  are  also  the  space  needed 
and  the  wear  and  tear.  The  use  of  the  apparatus  is 
independent  of  the  size  and  position  of  the  locality,  and 
small  communities  can  be  served  as  efficiently  as"  large. 
It  might  with  advantage  be  used  for  disposing  of  the 
sewage  of  country  houses.  One  treatment  would  separate 
the  solids,  which  could  be  dug  into  trenches,  and  the 
effluent  could  be  run  directly  on  to  the  land. 

Further  applications. 
Not  only  ordinary  sewage  effluents,  but  liquid  trade 
waste  of  nearly  aU  descriptions  could  be  cheaply  and 
effectively  treated  in  the  centrifuge.  It  has  ah-eady  been 
in  service  for  some  time  at  a  big  co-operative  creamery 
near  Limerick  Junction,  Co.  Tipperary.  The  waste  liquor 
is  treated  with  mineral  phosphate  insmall  sedimentation 
tanks,  the  effluent  passing  first  to  a  catchment  tank 
containing  sand  and  stones  to  trap  the  solids,  and  then 
through  the  centrifuge.  The  recovered  solids  contain 
44-41%  of  total  phosphates,  of  which  43-01%  is  soluble  in 
2%  citric  acid  ;  and  0-42%  of  nitrogen ;  they  are  sold  as 
a  fertiliser  at  36  shUlings  per  ton. 
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Tho  unplposant  smell  of  swimming  baths  is  probably 
connecttxl  with  Iho  hick  of  dissolvi'd  oxygon  in  tlio  water, 
and  a  simple  passage  through  tho  centrifuge  would  doubt- 
less restore  t'l  the  wat<'r  its  natural  freshness.  There  seems 
to  bo  no  reason,  apart  possibly  from  that  of  expense,  why 
it  should  not  bo  used  for  fiitering  tho  water  supply  of 
towns,  and  for  ocean-going  vessels  and  military  purposes 
its  possible  application  should  not  bo  overlooked.  It 
would  bo  interesting  to  find  out  if  it  could  bo  used  for 
softening  water.  If  the  filtering  medium  were  composed 
of  Eoolitee,  or  of  sand  and  zeolites,  or  other  iirecipitants, 
it  is  possible  that  tho  dissolved  solids  whicn  cause  the 
hardness  might  bo  precipitated  and  caught. 

Costa. 
The  capital  outlay  required  to  instal  a  complete  Dickson- 
Centrifuge  installation  would  naturally  vary  with  tho  local 
conditions.  For  a  town  of  100,000  inhabitants,  the 
approximate  cost  would  bo  £80,000,  which  would  include 
scaimontation  tanks  but  not  sewers  or  land.  Tho  figure 
would  bo  proportionately  smaller  for  larger  towns,  but 
greater  for  smaller  communities.  For  a  town  of  1000 
inhabitants  the  capital  cost  would  bo  about  £5000.  As 
regards  working  costs  and  upkeep,  the  proceeds  of  the 
sale  of  tho  fertiUser  would  probably  go  a  long  way  to  meet 
these,  as  the  Dickson  process  is  a  remunerative  one.  The 
net  total  cost  (all  in)  is  expected  to  work  out  to  approxi- 
mately 28.  per  head  per  annum. 

The  credit  of  having  solved  tho  practical  diificulties 
connected  with  the  yesvatseparation  and  tho  dryin"  of 
the  sludge,  is  due  to  Air.  T.  W  Barber,  M.I.M.E.,  and  he 
alone  is  responsible  for  the  centrifuge  method  of  treating 
effluents. 

Whether  the  Dickson  Centrifuge  process  of  sewage 
treatment  and  disposal  eventually  comes  into  general  use 
or  not,  few  will  deny  that  it  presents  some  novel  and 
interesting  points  of  scientific  and  utilitarian  import. 

The  author  wishes  to  express  his  thanks  to  tho  pro- 
prietors of  the  Dickson  Centrifuge  patents  for  their  kind- 
ness and  courtesy  in  allowing  him  to  inspect  tho  works  at 
Dublin,  and  in  providing  him  with  information  ;  and  also 
to  Mr.  H.  M.  Freear,  of  the  Woburn  Pot  Culture  Station, 
for  much  valuable  advice  on  the  agricultural  experiments. 

Discussion. 

Dr.  S.  RiDEAL  said  ho  could  not  quite  understand 
why  the  first  operation  was  necessary,  if  tho  hydro- 
extractors  did  all  the  work.  How  was  it  that  a  contact 
bed  was  necessary  between  the  first  and  second  hydro  ? 
One  would  have  thought  that  some  continuous  process, 
by  which  the  sewage  passed  from  one  hydro  to  a  second 
one,  would  have  saved  intermediate  contact  beds.  There 
was  no  evidence  given  of  tho  chemical  and  bacterial 
changes  which  took  place  during  that  intermediate  stage 
in  the  process.  The  sludge  seemed  to  bo  very  similar 
to  any  other  sludge,  with  9  to  11%  of  solid  matter  and 
80 — 90%  of  water.  Thus  there  was  about  90%  of  water 
to  be  eliminated  from  that  raw  sludge,  and  even  the 
top  sludge  in  this  process  might  contain  80%.  To  eliminate 
the  80%  of  water  remaining  in  the  yeast-fermented 
sludge,  1  lb.  of  coal  was  necessary  for  distilling  off  4  lb. 
of  water  which  was  associated  with  every  pound  of 
organic  matter.  That  was  not  a  very  good  efficiency  for 
the  coal  used.  It  meant  that  the  principal  portion  of  the 
process  wtis  tho  expensive  operation  of  removing  the 
water  from  the  yeaat-fermented  sludge,  and  that  was  the 
difficulty  in  any  process  of  sludge  disposal.  He  had  seen 
the  Ter  Meer  process  at  work  at  Hanover,  at  Frankfort, 


and  also  at  Harburg ;  it  consisted  in  ocntrifuging  the 
sludge  removed  from  tho  bottom  of  sediment  tanks. 
No  yeast  was  used,  but  tho  sludge  rose  from  the  bottom  of 
the  tanks  automatically  by  gravity  pressure  (hrect  into  tho 
centrifuge,  where  water  was  8C]mrated.  Tho  sludge, 
passing  away  out  from  tho  centrifuge,  contained  about 
70%  of  water  and  was  sufficiently  solid  to  bo  handled. 
Tho  amounts  of  nitrogen  and  phosphorus  in  all  these 
sludges  were  practically  tho  same  and  all  wore  of  very 
little  value.  Tho  increase  in  tho  nitrogen  did  not  mean 
that  that  sludge  could  bo  valued  at  50  shillings  a  ton. 
It  was  a  really  fictitious  price  for  sludge.  Some  time  ago 
he  had  collected  tho  products  from  Dublin  sewago  which 
was  being  discharged  untreated  near  the  Pigeon  Hole 
Fort,  and  had  found  the  majority  of  the  solids  wore  not 
nitrogenous  and  would  have  practically  no  manurial 
value  oven  if  they  were  separated  by  tho  yeast  process. 
It  was  unfortunate  that  inventors  of  now  processes  for 
utilising  sowasio  tried  to  improve  tho  sludgo  by  adding 
phosphates  and  nitrogen  so  as  to  increase  its  manurial 
value.  If  the  sludgo  had  any  value  per  «c,  it  ought  to 
bo  sold  as  such  without  addition. 

The  discussion  was  then  adjourned,  and  was  resumed 
on  April  12th,  1915. 

Dr.  E.  HoWAKD  Tbitp  said  that  the  drying  of  septic- 
tank  sludgo  was  a  very  slow  process,  and  it  was  quite 
common  to  find  about  60%  of  water  even  in  pressed  cake. 
In  tho  case  of  the  Dickson  fertiliser,  the  desiccation 
was  very  rapid  and  very  effective.  The  Dickson  fer- 
tiliser again  was  absolutely  sterile  after  it  had  been  made, 
whereas  that  was  not  tho  case  with  the  sejitic  tank  sludge. 
Preliminary  experiments  with  tho  fertiliser  had  given  very 
favourable  results,  and  it  had  now  been  arranged  that 
systematic  plot  testa  should  bo  carried  out  at  one  of  the 
foremost  agricultural  institutions  in  this  country. 

They  did  not  centrifuge  the  raw  sludge,  because  about 
50%  of  tho  nitrogen,  normally  present  in  the  sludge, 
was  lost  when  tho  effluent  was  centrifuged.  Tho  nitro- 
genous matter  was  broken  down,  and  went  into  solution. 
It  was  believed  that  the  changes  induced  by  tho  yeast 
were  beneficial,  and  produced  a  fertiliser  which  was  not 
to  be  obtained  by  other  means. 

The  Ter  Meer  centrifuges  refen-ed  to  by  Dr.  Ridoal 
only  reduced  the  water  content  to  70%,  which  could  not 
be  called  drying  sludge.  They  could  with  a  Dickson 
centrifuge  get  down  to  20%  of  moisture,  or  less  if  necessary. 
The  amount  of  desiccation  effected  would  depend  upon  the 
fineness  of  tho  medium  and  tho  S|)eed  of  rotation,  but 
there  was  naturally  an  economical  limit,  beyond  which 
it  was  not  feasible  to  go.  He  understood  that  the  Ter 
Meer  centrifuges  had  not  found  application  anywhere 
outside  Germany,  and  that  the  residual  sludge  was  about 
aa  difficult  to  deal  with  as  the  original  sewage,  and  tho 
efHuent  from  such  machines  constituted  a  problem  in 
itself. 

A  contact  bed  was  not  absolutely  necessary,  but 
advisable,  as  it  enabled  the  work  of  tho  first  hydro,  namely, 
super-saturation  of  the  effluent  with  oxygen,  to  be  utiUsed. 
The  oxygen  of  super-saturation  in  the  effluent  acted 
very  rapidly  indeed  in  the  contact  bed,  and  the  rate  of 
flow  through  the  contact  bed  was  about  500  times  the 
normal  rate  of  flow  for  a  normal  contact  bed.  Hence  only 
a  very  small  bed  was  necessary. 

Mr.  F.  R.  O'Shauonessy  said  he  had  made  some 
experiments  with  a  moderately  strong  sewage,  and  the 
results  obtained  on  passing  this  sewage  through  the 
"  Hydro-centrifugal  machine  "  were  as  follows  : — 


(Ecsulta  in  parts  per  100,000.) 


Suspended 
Sobds. 

CoUoidal 
SoUds. 

Free  Amm. 

Albd.  Amm. 

Oxygen  Absorbed. 

Unset. 

Set. 

Clarified. 

Sewage  before  treatment    

Effluent  from  "  Hydro  " 

EB.  1 2  ins.  sand  after  "  Hydro  " 

6-5 
1-5 
20 

10-5 
5-5 
5-5 

402 
3M 
3-85 

1-12 
0-96 
0-70 

20-45 
19-45 
18-14 

15-65 
15-65 
1513 

14-31 
14-42 
13-83 
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The  three-minutes  oxygen  absorbed  figures  corresponded 
with  the  above  results,  and  showed  conclusively  that  the 
jmrification  in  the  machine  was  ahnost  negligible.  The 
behaviour  of  the  machine  and  the  appearance  of  the 
sand  in  the  "  Hydro  "  indicated  that  a  portion  of  the 
solids  was  retained  on  the  sand,  which  quickly  choked  up. 
Further  experiments  with  the  two  principal  constituents 
of  sewage,  viz.,  urine  and  f  ;ecal  matter,  made  into  aqueous 
mixtures  corresponding  to  those  found  in  sewage,  showed 
that  little  oxidation  (if  any)  had  taken  place  in  the  machine. 
In  passing  the  faecal  emulsion  through  the  machine, 
the  sand  very  quickly  choked  up  and  rendered  the  machine 
useless.  The  apparent  purification  was  due  to  the 
abstraction  of  solid  matter  by  the  sand,  which  became 
covered  with  sticky  colloidal  matter. 

This  operation,  which  produced  such  a  negligible 
purification,  appeared  to  cost  about  as  much  as  the  whole 
of  the  operations  needed  to  purify  the  sewage  completely 
by  one  of  the  well-known  and  well-tried  methods  at  present 
in  general  use,  together  with  the  cost  of  sludge  disposal. 

The  utilisation  of  sludge  as  a  manure  was  an  economic 
question.  It  was  generally  admitted  now,  that  to  attempt 
to  recover  the  manurial  elements  of  the  soluble  portions 
of  sewage  on  a  large  scale  in  this  country  on  land  directly 
was  impossible.  That  ruled  out  more  than  50%  of  the 
manurial  elements  present  in  sewage,  and,  of  course, 
by  far  the  most  easily  available.  The  remainder,  i.e.,  the 
sludge,  had  been  washed  most  thoroughly  by  its  long 
contact  with  water,  and  therefore  anything  that  was 
immediately  available  was  canied  away.  In  his  own 
experiments  in  the  fermentation  of  sewage  sludge,  he 
had  found  that  something  like  25%  of  the  organic  nitrogen 
in  the  sewage  sludge — and  this  was  true  of  the  organic 
matter  generally — was  broken  down  by  biological  action. 
The  other  nitrogenous  elements  were  extremely  stable, 
and  would  last  for  an  indefinite  time  without  any  very 
apparent  diminution.  The  net  result  was  that  sewage 
sludge  as  a  manrn-e  could  only  be  considered  in  the  nature 
of  a  filler,  when  mixed  with  really  valuable  fertilisers, 
such  as  phosphates  and  pota.sh  salts.  AU  the  experi- 
mental evidence  which  had  been  produced  up  to  date 
showed  that  the  nitrogen  of  sewage  sludge  could  only  be 
recovered  in  one  way,  namely,  by  destructive  distillation. 
At  Birmingham  the  preliminary  treatment  consisted  in 
digesting  the  sludge  in  order  to  destroy  its  objectionable 
characteristics  (see  this  J.,  1914,  p.  3).  That  process 
was  going  on  at  the  present  time  on  an  enormous  scale, 
and  was  treating  successfully  the  sludge  of  one  milhon 
people.  The  final  product  resembled  peat,  and  had  given 
satisfactory  results  in  producer-plant.  By  means  of 
that  process,  they  could  get  substantial  nitrogen  recovery 
in  the  shape  of  ammonium  sulphate,  together  with  tar, 
producer  gas,  and  other  products. 

Dr.  TRrpp,  in  reply,  said  with  regard  to  the  working  of 
the  hydro-extractor,  it  was  very  obvious  that  the  figures 
that  Jlr.  O'Shaugnessy  had  put  forward  were  in 
marked  and  violent  contrast  to  such  figures  as  were 
obtained  in  Winnipeg.  He  did  not  think  it  was  quite 
right  to  take  a  solution  of  urine  in  doing  experiments 
of  this  kind.  Sewage  as  obtained  at  the  outfall  and  at 
the  sewage  works  was  very  different  in  composition  to 
that  which  originally  went  into  the  drains,  e.g.,  there 
would  be  no  urine  left  as  such,  owing  to  the  enormous 
amount  of  change  it  would  have  undergone  in  the  sewers. 
He  had  heard  very  little  about  the  centrifuge  tests  at 
Birmingham.  He  understood  that  the  centrifuge  was 
the  first  one  of  a  new  type  and  did  not  do  its  work  com- 
pletely, because  it  was  enclosed  in  an  encasement  which 
had  not  been  provided  with  perforations,  so  that  the  air 
which  came  through  with  the  water  could  not  escape  ; 
hence  a  back  pressure  resulted,  and  clogging  took  place. 
Further,  it  was  not  intended  that  a  raw  sewage,  especially 
of  the  character  of  the  Birmingham  sewage,  should  be 
passed  into  such  a  machine  without  preliminary  precipita- 
tion. A  centrifuge  had  been  in  use  at  Dublin  for  some 
time  past,  and  another  in  Yorkshire,  and  in  every  case  the 
information  had  Ijcen  that  they  had  worked  successfully. 
In  the  residual  nitrogen  of  ordinary  sewage  sludge  the 
agricultural  chemist  was  up  against  a  tough  proposition. 
He  agreed  with  Mr.  O'Shaugnessy    as    to    the  value  of 


ordinary  sewage  sludge  ;  but  he  did  not  see  what  beaiiug 
that  had  upon  the  fertiliser  produced  by  the  Dickson 
process.  The  argument  from  analogy  was  always  a 
dangerous  one,  and  in  the  present  case  there  was  no  degree 
of  similarity  between  the  two  products. 


Meeting    held    at   Burlimjlon   House   on    Monday 
April  12th,  I9I5. 


PEOFE.S.SOR  W.  R.  HODGKTNSON  IN  THE  CHAIR. 


Further  exhibits  were  shown  by  the  Worcester 
Porcelain  Company  of  crucibles,  etc. 

J\lr.  MoRsox  produced  samples  of  kapok 
{Bombax  malabaricum),  of  which  the  best  quality, 
from  Java,  was  used  in  hfe-saving  jackets,  having 
a  sustaining  power  much  higher  than  that  of  the 
inferior  qualities.  Other  kinds  came  from  Ceylon, 
Calcutta,  and  Bombay.  The  prices  varied  from 
about  lid.  to  8d.  per  lb.  The  inferior  qualities 
were  apt  to  lie  adulterated  with  waste  cotton,  and 
so  on  ;  cotton  was  stamed  more  deeply  by  iodine 
tlian  kapok,  and  in  that  way  it  could  be  differen- 
tiated. Kapok  was  also  beginning  to  take  the 
place  of  eiderdown.  Vermin  would  not  go  near  it. 
It  was  of  no  use  for  weaving  or  spinning.  It  was 
often  adulterated  with  Calotropis  procera,  which 
had  been  proved  to  be  quite  useless. 

Dr.  R.  Robertson  said  that  one  way  of  dis- 
tinguishing between  kapok  and  cotton  was  to 
submit  it  to  such  a  process  as  that  of  INIessrs.  Cross 
and  Bevan  for  estimating  resistant  cellulose. 
Cotton,  after  having  been  subjected  to  this  process, 
would  have  somewhere  about  95%,  but  the  kapok 
only  about  50%  of  resistant  cellulose. 

Slv.  W.  F.  Reid  said  he  had  made  a  great 
many  tests  of  kapok.  He  had  nitrated  and  made 
guncotton  of  it,  and  had  found  that  the  nitro- 
cellulose was  probably  not  stable,  but  cellulose 
could  be  obtained  from  it  in  very  large  quantities. 
The  bulk  of  it  came  from  Java  originally  ;  but  in 
West  Africa  there  was  an  inferior  kind  produced 
from  a  creeper.  The  pods  were  nearly  the  size 
of  a  cocoa  pod,  and  each  contained  a  large  quantity 
of  fibre.  The  vine  yielded  a  little  rubber.  ^Vhen 
lie  was  technical  expert  to  the  Royal  Aero  Club, 
lie  had  suggested  that  the  cars  of  the  balloons 
should  be  hned  with  the  material.  The  water- 
repellent  power  was  in  inverse  proportion  to  the 
quality  of  the  fibre  as  indicated  by  its  market 
price.  The  yellowest  varieties  were  the  best  for 
the  purpose.  It  could  be  immersed  in  water  for 
a  week  or  two,  and  the  water  would  not  penetrate 
it.  The  fibre  was  also  very  brittle.  If  it  were 
grown  in  large  quantities,  it  might  be  used  as  a 
source  of  cellulose  for  paper,  and  similar  piu'poses, 
as  it  was  cheaper  to  grow  than  cotton  ;  but  it 
would  fu'st  be  necessary  to  extract  the  resinous 
matter  hi  it,  wliich  repelled  water  :  it  was  a  kind 
of  wax  which  could  be  extracted  very  easily, 
and  might  even  be  used  commercially. 


Meeting    held    at    Burlington    House,    on    Monday, 
May  3rd,  1915. 


PROF.    W.    R.    HODGKINSON   IN   THE    CH.VIR. 


THE    FLIN(!TlON    OF    LITHABtiE    IX    THE 
^' ULCANISATION    PR OCESS. 

BY  HENRY  P.   STEVENS,   M.A.,    PH.D.,    F.I.C. 

LiTH.\RGE  is  an  ingredient  of  a  large  class  of  rubber 
goods,  of  which  boot,  shoe,  and  golosh  compounds 
are  of  especial  interest.     In  the  manufacture   of 
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I  lu'sc  Roods  the  proportion  of  .sulphur  is  kept 
very  low  ill  iu'd.-r  (o  pivvcnt  siilpluiiin^;  of  the 
artiilrs  iiftcr  viiliaiii.sation,  ami  tho  proportion  of 
litliarKC  is  frequently   very   liigli. 

It  i.s  well  known  that  eertain  minerals,  sueh  as 
inn^tiie.sia,  antimony  sulphide,  etc.,  iw  well  a-s 
litliar^e,  promote  vuleani.sntiou  when  incorporated 
in  the  rubber  mixini;.  Technically  the  result 
cililained  is  a  corii-etly  vulcanised  product  in  a 
shorter  time  or  at  a  lower  temperature  than  woulil 
have  otherwise  been  necessary.  The  state  of 
vulcanisation  is  judged  by  the  agi'ing  qualities 
and  the  physical  ciualities  generally.  It  is  known 
that  these  are  correlated  with  the  coellicient  of 
vulcani.sation,  thai  is  the  percentage'  nf  "com- 
bined" sulphur  when  calculated  on  the  rubber 
in  the  product.  Too  high  a  coellicient  of  vulcanisa- 
tion points  to  an  overcured  product,  and  too  low  a 
coellicient  to  an  undercured  one.  Tlie  c(jrrect  co- 
ellicient would  probably  vai'y  with  the  raw  rubber 
and  possibly  also  wit  h  t  he  type  of  mixing.  1  have 
usually  found  that  for  s<ift  rubber  mixings  a  figure 
of  about  2"o  to  3  corresponds  with  tlie  optimum 
physical  condition  of  the  freshly  vulcanised 
rubber.  This  figure  should  be  borne  in  mind  when 
interpreting  the  results  in  the  following  tables. 

The  effect  of  litharge  in  promoting  vulcani.sation 
is  usually  attributed  to  the  rise  in  temperature 
resulting  from  the  reaction, 

4PbO+2.Sj-  31'b.S  1  PbSOi.* 

The  investigation  of  this  subject,  presented 
\  arious  ditlieulties,  especially  in  the  w<ay  ol  analj-sis, 
.and  it  became  necessary  to  work  out  a  method  for 
determining  the  sulphide  and  sulphate  sulphur 
in  the  vulcanised  product.^  It  was  found  that, 
after  the  rubber  had  been  thoroughly  swollen  in 
a  solvent  such  as  ether,  it  was  po.ssible  to  decom- 
po.se  the  sulphide  completely  by  warming  with  acid 
and  to  collect  and  estimate  the  hydrogen  sulphide 
evolved,  whereasthesulphate  formed  was  removed 
liy  extraction  with  strong  hydrochloric  acid  in 
the  presence  of  the  solvent.  The  amount  of 
sulphate  obtained  was  invariably  liiss  than  would 
have  been  expected  from  the  above  equation,  and 
it  is  possible  that  part  of  t  he  rubber  was  oxidised 
and  a  smaller  proportion  of  sulphate  to  sulphide 
produced. 

This  new  method  for  the  analysis  of  vulcanised 
litharge  mixings  was  applied  to  a  series  ci>ntaininK 
the  .same  amounts  of  raw  rubber  (100  parts)  and 
sulphur  (.5  pai'ts),  with  increasing  proportions  of 
lit  harge.  One  part  iif  sulphur  is  almo.st  exactly  the 
amount  required  for  the  convei'sion  of  7  parts  of 
litharge  to  lead  sulphide  (or  sulphate).  Taking 
the  figure  2  5  as  the  coelTicient  of  vulcanisation  of 
the  rubber,  it  follows  that  a  mixing  with  the 
above  proportions  of  rubber  ami  sulphur,  together 
with  171  parts  of  htharge,  will  contain  sullicient 
sulphur  to  vulcanise  correctly  the  rubl)er,  and 
at  t  he  same  time  to  convert  the  whole  of  the  litharge 
into  leatl  sulphide.  When  the  mixing  i;ontains 
a  larger  proportion  of  litharge  than  this,  there 
will  be  insullicient  sulphur  to  vuliani.se  fully  the 
rubber  an<l  to  convert  the  whole  of  tlie  litharge  to 
lead  sulphide.  Under  these  latter  conditions  one 
would  expect  the  rubber  and  litharge  to  compete 
for  the  sulphur  present,  and  the  ilistributiou  of  the 
sulphur  between  them  should  tlirow  much  light  on 
t  he  changes  taking  place  during  vulcanisation. 
If  rubber  and  litharge  should  be  more  or  less 
ecpial  in  their  avidity  for  sulphur,  this  will  allow 
(he  employment,  in  practici;  of  a  very  large  pro- 
portion of  litharge  without  danger  of  over-curing 
the  goods,  provided  that  the  amount  of  sulphur  is 
restri(  led.  The  figures  in  the  following  tables 
bear  out  this  view  and  show  that  the  coellicient  of 
vulcanisation  falls  when  the  proportion  of  sulphur 

•  Ksch  .ind  Aucrbacb,  Ucbcr  die  Wirkung  dos  Illoioxyda  bci  der 
Heissvulkani  satinn  dFH  Kuut.'^chiiks.  Giimini-Markt,  1911,  p.  123. 
.\l«oSeidl.  fJummi-ZcituiiE.  15.  Tin  and  74H. 
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is  insufficient  to  convert  the  whole  of  tlio  litharge 
to  lead  suli)liide,  and  at  the  same  time  leave  sulli- 
cient to  cure  the  rubbir  fully. 

The  list  of  the  mixings  employed  is  given  in  the 
fii-st  table.  The  table  al.so  shows  the  amount  of 
sulphur  recpiired  to  convert  the  whole  of  the 
litharge  present  to  lead  sulphide,  and  the  per- 
centage of  sulphur  as  calculated  on  the  whole 
mixing.  The  rubber  employed  \\as  an  air-ilried 
IJlantatiou  sheet  rubber  of  good  quality. 

Table  I. 


Sulphur 

required 

to  convert 

.S  in 

No. 

llubber. 

Siiliihtir. 

Litharge. 

litharge  to 
PbS  or 
PbSOi. 

mixing 

fl/ 

1 

100 

5 

nil 

nil 

4-7(i 

;i 

100 

5 

7 

1 

4-46 

» 

100 

5 

14 

2 

4-20 

4 

100 

5 

17-5 

2-5 

4-08 

5 

100 

5 

21 

3 

3-97 

G 

100 

5 

28 

4 

3-76 

7 

100 

5 

3S 

5 

3-57 

8 

100 

r> 

42 

6 

3-40 

9 

100 

5 

5« 

8 

3-11 

10 

100 

5 

70 

10 

2-86 

Tables  2  and  3  give  the  figures  obtained  on 
analysis  of  the  vulcanised  mixings.  Two  cures 
were  made,  one  for  2  hours  and  one  for  3  hours,  at 
132°  C.  The  mixings  were  vulcantsed  in  moulds 
between  thin  sheets  of  tin  plates. 

Table  II. 
Specimens  cured  for  2  hours. 


Percentage  of  sulphur 
found  (calculated  on 
whole  mixing). 


Percentage  of  sulphur 

calculated  on  raw 

rubber  used. 


'—  aj 

i 

14 

II 

pi 

■a 

ti 

II 

t&i 

<=o. 

1 

P.3 

li 

li 

53 

?3S 
"s3 

1 

la 

^•3 

■as 
Is 

S32 

1 

3-84 

uU 

nil 

0-92 

4-04 

nil 

nil 

0-96 

2 

2-43 

0-61 

0-10 

1-32 

2-74 

0-68 

0-11 

1-47 

3 

2-00 

0-73 

trace 

1-47 

2-38 

0-87 

trace 

1-75 

4 

0-77 

1-17 

trace 

2-14 

0-94 

1-41 

trace 

2-62 

.5 

0-87 

1-23 

0-17 

l-«8 

1-10 

1-jH 

0  21 

2-11 

<> 

0-53 

1-31 

0-22 

1-70 

0-70 

1-74 

0-29 

2-27 

7 

0-18 

1-46 

U-M 

1-58 

0-2.") 

2-04 

0-49 

2*22 

s 

(1-07 

1-62 

0-41 

1-30 

o-lo 

2-38 

0-60 

1-92 

9 

0-07 

1-73 

0-40 

0-Ul 

0-11 

2-78 

0-64 

1-47 

10 

0-07 

1-47 

0-30 

1-02 

0-12 

2-57 

0-53 

1-78 

Table  III. 
Specimens  cured  for  3  hours. 


Percentage  of  suli)hnr 

ftmuii  (calculated  un 

whole  mixing). 


Percentaf^e  of  sulphur 

calculated  on  raw 

rubber  used. 


«4 

II 

■S.&S 

•a 

•3 

to 

& 

II 

■g-a'S 

=  0. 

■3 

to  e3 

^•3 

fl 

CO  a 

^■3 

li 
li 

a -as 

1 

3-00 

nil 

nil 

1-76 

.3-14 

nil 

nil 

1-88 

1-88 

0-53 

trace 

2-0.5 

2-11 

0-59 

trace 

2-30 

3 

1-21 

0-69 

0-10 

2-20 

1-44 

0-82 

0-12 

2-82 

4 

0-27 

0-86 

0-20 

2-75 

0-33 

1-05 

0-25 

3-37 

0-48 

1-00 

0-13 

2-36 

0-Bl 

1-28 

0-18 

2-97 

« 

0-39 

M3 

0-23 

2-01 

0-52 

1-50 

0-30 

2-68 

7 

0-22 

1-43 

0-28 

l-fi4 

0-31 

2-00 

0-39 

2-30 

8 

0-08 

1-70 

0-37 

1-27 

0-09 

2-50 

0-54 

1-87 

9 

0-04 

1-8(1 

0-34 

0-87 

0-OR 

3-00 

0-55 

1-39 

10 

0-07 

1-74 

0'30 

0-75 

0-12 

3-U4 

0-53 

1-31 
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Sample  1,  containing  no  litharge,  was  inserted 
for  purposes  ot  comparison,  although  it  was  under- 
cured  in  both  instances.  The  combined  sulphur 
was  checked  by  a  determination  on  a  separate 
portion  of  the  specimen  in  some  instances.  The 
effect  of  treating  the  rubber  ^vith  solvent  and  acid 
to  liberate  the  sulphide  sulphur  causes  a  pai't  of  the 
vulcanised  rubber  to  undergo  decomposition,  so 
that  n  portion  of  it  and  of  the  sulphiu^  with  which 
it  is  combined  passes  into  solution.  It  is  there- 
fore necessary,  in  determining  the  combined 
sulphur  directly,  to  include  not  only  the  sulphur 
retained  by  the  residual  rubber,  but  also  any 
recovered  from  the  solution  in  the  solvent.  The 
figures  obtained  with  the  first  5  specimens,  Nos. 
2 — 6  in  Table  III  ,  were  as  follows  : — 


Sum  of  the 

%Combiued 

%  Sulphur 

%SuIphur 

foregoing 

sulphur 

No.  of 

in  rubber 

in  etber 

being  %  of 

calculated 

sample. 

residue. 

extract. 

combined 
sulphur. 

on  the  raw 
rubber. 

2 

1-88 

0-16 

2-04 

2-28 

3 

1-92 

0-19 

2-11 

2-51 

4 

2-41 

0-19 

2-«0 

3-19 

5 

2-11 

0-22 

2-33 

2-94 

6 

1-93 

0-20 

2-13 

2-83 

These  figures  agree  sufficiently  closely  with 
those  determined  indirectly.  Although  the  per- 
centage of  sulphur  is  calculated  to  the  second  place 
ot  decimals,  it  is  not  intended  to  imply  that  the 
figures  are  correct  to  more  than  one  place  of  deci- 
mals. Where,  however,  it  becomes  a  matter  of 
adding  together  determmations  of  a  nmnber  of 
constituents,  the  second  figiu-e  has  some  signifi- 
cance. The  last  four  cohunns  in  Tables  II.  and  III. 
give  the  results  as  coefiicients  of  ^^alcanisation,  the 
corresponding  percentage  of  total  sulphur  being  5 
in  all  cases.  The  following  conclusions  may  be 
drawn  : — 

(A)  That  the  addition  of  litharge  in  moderate 
quantities  increases  the  coeflicient  of  vulcanisation 
as  may  be  seen  from  comparing  minings  2,  3,  and 
4  with  1. 

(b)  That  the  maximum  coefficient  of  vidcanisa- 
tion  for  both  cures  is  obtained  with  mixing  No.  4, 
in  which  there  is  just  sufficient  sulphiu"  to 
cure  the  rubber  fully  and  to  convert  the  whole  of 
the  litharge  to  lead  svdpliide  and  sidphate. 

(c)  That  increasing  proportions  of  litharge 
cause  a  progre.ssive  reduction  in  the  coefficient 
of  vulcanisation,  a  larger  percentage  of  lead 
sulphide  and  sulphate  being  formed. 

(D)  That  the  percentage  of  free  sulphur  drops 
suddenly  at  the  point  where  tlie  rubber  is  fidly 
cured.  This  corresponds  with  the  appearance  of 
the  v\flcanised  specimens.  Samples  1,  2,  and  3  in 
both  cures  sulphured  up  in  the  ordinai'y  manner. 
Samples  4 — 10  showed  no  sign  of  sulphuring  up 
even  after  keeping  for  months.  In  both  cures  the 
free  sulphur  is  lower  in  mixiug  No.  4  than  in  No.  .5. 
This  sudden  break  in  the  regular  decrease  in  the 
figures  for  free  sulphur  was  so  remarkable  that 
repeat  tests  were  made  by  re-extracting  fresh 
portions  of  the  vulcanised  rubbers.  The  figures 
gi^■en  above  are  the  mean  of  two  results,  e.g., 
Mixing  No.  4  :  percentage  of  free  sulphur  0-30  and 
0-25  ;  mean,  0-27  °q.  jMixing  No.  5  :  percentage  of 
free  sulphur,  ■0-44  and  0-51  ;    mean,  0-48%. 

(e)  That  even  with  large  proportions  of  Utharge 
a  little  free  sulphiu-  always  remains.  The  figures 
show  some  irregularity  for  mixings  9  and  10  in 
Table  II.  and  mixing  10  in  Table  III.  There  is 
a  tendency  to  an  increase  in  the  proportion  of 
free  sulphur  and  a  reduction  in  the  proportion  of 
sulpliur  present  as  lead  sulpiride  and  lead  sulphate. 
In  Table  II.  the  sulphur  as  lead  sulpliide  shows 
a  marked  fall,  and  in  Table  III.  the  figure  is 
practically  stationary.     Fm-ther  experiments  with 


larger  proportions  of  litharge  are  necessary  to 
ascertain  whether  at  tliis  point  a  change  takes  place 
in  the  relative  distribution  of  the  sulphur,  or 
whetlier  the  k-regularities  in  the  figures  are  purely 
accidental. 


Newcastle  Section. 


Meeting  held  at  Bolbec  Hall  on  Wednesday,  April 
2lst,  1915. 


PROP.    H.    LOUIS    IN    THE    CHAIR. 


THE     INTER -RELATIONSHIPS     BETWEEN 
THE     CONSTITUENTS     OF     BASIC     SLAG. 

BY    S.    H.    COLLINS    AND    A.    A.    HALL. 

The  constituents  of  basic  slag  other  than 
phosphorus  have  barely  received  due  recognition. 
To  a  certain  extent  the  value  of  the  lime  has  been 
acknowledged  and  of  recent  years  much  has  been 
made  of  the  citric  solubility  test,  but  otherwise 
little  attention  has  been  paid  to  the  other  con- 
stituents. 

Aiialytical  methods. — For  the  general  analysis 
about  two  or  three  grams  was  treated  with  about 
40  c.c.  of  strong  hydrochloric  acid  and  a  few  drops 
of  nitric  acid  in  a  wide,  flat-bottomed  dish  and 
evaporated  to  dryness.  When  dry  the  mass  was 
again  treated  with  a  smaller  quantity  of  hydro- 
chloric acid  and  evaporated  a  second  time,  after 
which  the  residue  was  dissolved  in  hydrocliloric 
and  water,  filtered,  and  washed  into  a  half-Mtre 
flask  and  made  up  to  that  volimie.  The  phosphates 
were  precipitated  from  2.5  c.c.  or  50  c.c.  of  the 
above  solution  by  the  molybdate  method  and 
weighed  as  the  blue  compovmd  obtained  on  heating 
the  yellow  precipitate.  The  weight  multiplied  by 
0  04  gives  the  weight  of  PjO.,.  A  separate  amount 
of  100  c.c.  of  the  solution  of  slag  was  treated  with 
citric  acid,  ammonia,  acetic  acid,  and  ammonium 
oxalate  to  precipitate  calcium,  and  the  filtrate 
treated  with  much  ammonia  to  precipitate 
magnesium  as  magnesium  anunonium  phosphate. 
For  estimating  manganese  a  separate  quantity  of 
the  slag  solution  was  treated  with  much  barium 
carbonate,  filtered  from  the  precipitate  of  ferric 
phosphate,  etc.,  and  the  manganese  titrated 
at  the  boiling  point  with  permanganate  solution. 
The  U'on  was  determined  by  titration  with  titanous 
cliloride  using  thiocyanate  as  indicator.  The 
vanadimn  was  determined  in  a  special  sidphuric 
acid  solution  by  first  oxidising  with  permanganate 
and  then  titrating  with  ferrous  sidphate,  using 
potassium  ferrocyanide  as  external  indicator. 

The  citric-soluble  constituents  were  determined 
by  Wagner's  method.  The  fineness  is  the  per- 
centage passed  by  a  standard  sieve  containing 
10,000  meshes  to  the  square  inch. 

The  avaUable  lime  is  the  lime  soluble  in  citric 
acid  wliich  exceeds  the  amoimt  of  lime  necessary 
to  combine  with  the  phosphoric  acid  soluble 
in  citric  acid  to  form  CajP.Os.  That  is,  the  citric- 
soluble  Ume  and  phosphoric  acid  are  redistributed 
so  as  to  be  represented  by  the  citric-soluble  tri- 
calcium  phosphate  and  available  lime.  The 
sum  of  the  first  pair  equals  the  stun  of  the  second 
pair. 

The  correlation  amongst  the  constituents. — The 
results  of  analysis  shown  in  Table  1  exhibit  certain 
relationships.  The  most  interesting  point  is 
to  consider  the  relationships  occurring  between 
the  citric  solubility  and  the  general  composition. 
As  it  is  desirable  to  obtain  as  many  data  as  possible 
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when  workinR  out  coefHcicnta  of  corrolation,  we 
liavo  iniludi'd  many  results  from  partial  analyses 
not  in  the  tuble  now  pulilished.  Sinoe  the  co- 
elllcient.s  thus  cak-ulatod  will  dilTor  in  reliability 
aocordinp  to  the  niimhor  of  ligin-e.s  used,  the 
probat)le  erroi-s  of  these  coeflicients  have  also  been 
determined. 

The  eoellieient  of  correlation  is  determined  from 
the  formula  : — 


s/rar»2y« 

where  x  is  the  departure  from  the  mean  of  the 
ritrie  .solubility  and  y  is  the  departure  from  the 
mean  of  the  fineness  or  other  property  supposed 
to  be  cori"elated. 

When  correlation  is  perfect  the  formula  works 
out  to  bo  equal  to  unity,  when  there  is  no  cor- 
relation the  result  is  zero,  and  when  the  quantities 
move  in  opposite  directions  the  result  has  a  minus 
sign. 

The  probable  error  of  the  coefficient  is  calculated 
from  the  formula  : — 

^0-674  (l-r«) 
V  n 

in  which  r  is  the  coefficient  and  »j  is  the  number  of 
pairs  which  are  correlated. 

The  correlations  may  also  be  represented  by  a 
^;raph,  as  has  been  done  in  the  accompanying 
(liaj^am  for  the  case  of  the  correlations  between 
the  citric  solubility  and  the  lime  or  magnesia. 
When  the  single  tests  are  plotted,  the  resulting 
form  is  too  scattered  to  admit  of  any  clear  inter- 
pretation. If,  however,  the  results  of  the  analyses 
are  placed  in  the  order  of  citric  solubility  and 
then  averages  taken  of  each  consecutive  ten 
analyses  and  the  averages  plotted,  as  in  Graph  1, 
then  a  definite  figure  shows.  The  curves  are  only 
very  rough,  but  show  that  there  is  a  strong  cor- 
relation Ijetween  the  citric  solubility  and  the 
lime  or  magnesia.  The  coeiricients  of  correlation 
corresponding  to  this  graph  are  +0-52  for  the 
lime  and  — 0-31  for  the  magnesia. 

The  correlation  between  the  citric  solubUity 
(see  Table  '.i  and  Graph  1 )  and  the  lime  is  very 
striking  and  shows  that  a  high  lime  content  and  a 
high  citric  solubility  are  very  intimately  connected. 
This  remark  evidently  applies  only  to  slag,  since 
Robertson  has  shown*  that  in  other  cases  the 
opposite  holds  true.  The  correlation  between 
citric  solubility  and  fineness  is  to  be  expected,  but 
that  the  lime  content  has  more  influence  on  citric 
solubiUty  than  has  the  fineness  is  hardly  a  foreseen 
result.  The  evil  influence  of  silica  is  strikingly 
represented  by  the  substantial  figure  — 0-35,  a 
result  that  has  certainly  surprised  the  authors. 
Magnesia  appeai-s  to  hinder  the  solution  of  a  slag 
in  citric  acid,  Init  unfortunately  the  importance 
of  magnesia  was  not  recognised  when  these 
investigations  started  ten  years  ago,  with  the 
result  that  fewer  analyses  are  available  and  the 
probable  error  is  in  consequence  larger.  Man- 
ganese, iron,  and  vanadium  may  be  dismissed  as 
having  no  important  influence  on  the  citric 
solubility.  That  there  is  a  correlation  between  the 
citric  solubility  and  the  total  phosphates  may  be 
explained  in  many  ways.  High  grade  phosphates 
fetching  a  high  price  per  ton  are  likely  to  receive 
more  attention  from  the  manufacturer  than  those 
slags  which  fetch  a  lower  price  per  ton,  the  cor- 
relation may  be  the  result  of  finer  grinding  of  the 
richer  slags  and,  of  course,  it  there  is  more  phos- 
phate there  is  less  of  the  other  constituents  and 
tlierefore  less  matter  to  obstruct  the  action  of  the 
citric  acid. 

The  correlation  beticeen  the  hay  crop  and  the 
conaliiitents  of  the  basic  slag. — During  the  ten  years 
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from  1004  to  lOl."?,  fifteen  plots  of  land  have 
been  experimented  with,  the  records  of  which 
have  been  pul)lislKHl  in  the  Cockle  I'ark  Guides, 
compiled  by  l'ri)fe.ss<ir,.(iil(hiist  for  the  Northum- 
berlaml  l':<lui-ati(iii  Committee.  t)ii  these  plots 
eleven  dilTei<>iit  slags  havi-  been  used,  the  analyses 
of  which  may  be  found  in  Tables  1  ami  2.  The 
analyses  of  the  soils  of  the  plots  are  given  in  Table  5 
and  the  abstract  of  the  crop  of  hay  yielded  in 
Table  0,  fuller  details  of  which  are  published  in 
the  Cockle  Park  Guides  alluded  to  above. 

The  soils  in  these  experiments  varied  from  a 
fairly  heavy  Houlder  Clay  to  a  medium  loam, 
but  were  imiformly  poor  in  phosphates,  not  too 
well  supplied  with  lime,  and  rich  in  humus.  The 
crop  was  in  most  cases  a  permanent  psisture 
manureil  at  the  rale  of  50  lb.  of  phosphoric 
anhydride  (I'.Os)  per  a<rc  per  annum,  and  in  the 
other  cases  was  a  tlu-ee  years  seeils  hay  mamu-ed 
at  the  rate  of  200  lb.  of  phosphoric  anhydride 
jjer  acre  per  throe  years. 

For  the  purpose  of  calculating  the  coefficients 
of  correlation,  the  departure  from  the  mean 
weight  of  crop  in  any  one  year  from  two  or  three 
different  slags  was  taken  as  "  x  "  and  the  departure 
from  the  mean  amount  of  any  one  constituent 
of  two  or  tlu'ee  slags  used  to  jjroduco  the  above 
crop  was  taken  as  "  y  "  in  the  formula  given 
above. 

The  results  so  obtained  are  given  in  Table  4, 
where  may  be  found  not  only  tlie  correlations  of 
the  constituents  of  the  slags  shown  in  Tables  1 
and  2,  but  also  the  correlations  of  certain  ratios 
calculated  from  the  constituents.  It  will  be  at 
once  seen  that  the  coefficients  of  correlation  are 
far  less  striking  than  those  given  in  Table  3.  The 
best  are  the  ratios  at  the  foot  of  the  table.  If, 
however,  we  consider,  not  the  individual  co- 
efficients, but  the  general  tendency  of  the  co- 
eflicients, we  shall  obtain  an  accumulation  of 
evidence.  Percentage  of  phosphates,  total,  soluble, 
or  insoluble,  all  show  positive  correlations,  whilst 
the  ratio,  anything  to  phosphates,  shows  a  minus 
coefficient.  Generally  speaking  there  is  a  uniform 
result,  that  is,  eight  for  and  none  against,  that 
a  higli  percentage  of  phosphates  is  a  good  thing 
to  have  in  a  slag.  The  results  for  lime  are  not 
quite  uniform.  The  actual  "  citric  solubility  " 
of  the  slag  shows  only  trifling  positive  results, 
though  the  percentage  of  citric  soluble  phosphates 
shows  a  better  figure.  If,  however,  we  group 
results  we  find  that  all  the  four  "  constituents  " 
depending  upon  extraction  of  slag  by  a  2% 
solution  of  citric  acid  agree  in  giving  positive 
correlation,  and  thus  we  have  cumulative  evidence 
that  the  "  citric  solubility  "  methods  of  analysis 
have  a  general  value,  though  we  do  not  feel 
inclined  on  present  evidence  to  consider  any 
particular  test  as  having  a  proved  value. 

As  the  actual  returns  of  hay  are  expressed  in 
terms  of  pounds  per  acre,  it  is  desirable  to  know 
the  results  of  the  constituents  of  the  slags  also 
in  te^n^s  of  pounds  per  acre.  Since  the  slags 
were  apijlied  in  amounts  such  as  were  necessary 
to  supply  the  same  amount  of  phosphoric  acid  per 
acre,  the  actual  weights  of  lime,  etc.,  applied 
per  acre  will  be  in  strict  proportion  to  the  rati(js, 
lime,  etc.,  to  phosphoric  acid  ;  therefore  the 
coelKcients  of  correlation  between  the  yield  of 
hay  and  the  povmds  of  lime,  etc.,  applied  per  acre 
will  be  exai-tly  the  same  as  the  cocnicients  of 
correlation  between  the  yield  of  hay  and  the 
ratio  CaO:  PjOj,  etc.,  as  already  given.  Since, 
however,  the  percentage  of  phosphates  in  the 
slags  has  a  positive  correlation,  any  ratio  which 
includes  the  reciprocal  of  the  percentage  of 
phosphoric  acid  is  bound  to  be  depressed  and 
may  very  easily  be  actually  minus,  as  occure  in  the 
pre-sent  case.  These  field  trials  were  originally 
constructed  to  test  whether  slags  with  a  high 
percentage   of   phosphates   were   better   or   worse 
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Table  1. 
Analysis  of  Basic  Slag. 


No. 

1602. 

1603. 

2289. 

2290. 

2291. 

2688. 

3044. 

3045. 

3046. 

3047. 

Totil  P->0-      

12-60 

27-50 

17-69 

38-02 

4-24 

7-39 

12-89 

0-48 

10-04 

21-91 

32-50 

20-63 

80 

85 

13-63 

20-49 

44-92 

10-12 

46-81 

2-92 

4-38 

9-98 

0-66 

14-39 

31-45 

31-68 

14-62 

70 

88 

7-31 

18-03 

39-32 

10-12 

43-04 

3-56 

4-54 

12-97 

0-45 

13-36 

2916 

30-84 

15-04 

74 

90 

12-40 

9-09 

19-82 

13-49 

40-43 

5-01 

5-41 

13-83 

0-23 

6-Oi 

1311 

28-69 

21-59 

66 

95 

13-24 

12-55 
27-39 
14-51 
46-58 

2-47 

3-01 
10-19 

0-24 
11-67 
25-50 
33-80 
19-97 
93 
90 

5-78 

19-58 
42-70 
13-75 
46-63 

2-21 

5-70 

8-88 

0-33 

14-58 

31-84 

32-53 

15-27 

75 

90 

11-40 

17-63 

38-46 

7-85 

52-00 

1-88 

9-37 

8-13 

0-32 

15-58 

33-95 

39  97 

21-60 

88 

78 

8-20 

17-57 

38-34 

7-77 

52-22 

1-94 

9-37 

8-13 

0-38 

15-78 

34-39 

4014 

21-53 

90 

77 

810 

19-34 

42-21 

12-18 

45-51 

0-16 

4-26 

9-03 

0-34 

15-42 

33-61 

33-48 

15-29 

80 

82 

10-80 

19-35 

42-24 

SiO.           

12-12 

CaO    

MgO  

JInO 

Fe 

V    

Citric  soluble  PoOs    

44-75 
0-11 
4-68 
9-10 
0-30 

15-54 

CaaPoOs 

CaO          

33-86 
32-96 

Available  lime     

14-64 

80 

82 

10-70 

than  slags  with  a  low  percentage  of  phosphates, 
when  applied  so  as  to  give  the  same  amount  of 
phosphates  per  acre.  The  examination  of  these 
results  shows  clearly  that  the  high  percentage 
phosphates  give  the  better  results.  When,  how- 
ever, we  attempt  to  extract  further  information 
from  these  field  trials  so  a.s  to  find  out  the  values 
of  lime,  etc.,  we  are  met  with  the  ditliculty  that 
the  success  of  the  experiment,  from  the  point  of 
view  taken  when  the  trials  were  designed,  hides 
the  effects  of  the  other  constituents  of  the  slags 
and  renders  interpretation  difficult. 

The  balance  helween  the  constitiwnts  of  slags. — 
If  the  results  just  given  are  plotted,  the  data  are 
too  scattered  to  show  much  relationsliip,  but 
curves  may  be  drawn  by  arranging  the  data  in 
order  of  the  percentage  of  constituent  below  or 
above  the  mean  and  then  averaging  ten  consecutive 
results.  In  most  cases,  such  as  those  in  Graphs  2 
and  3,  where  any  clear  figure  resvJts,  an  optimum 
point  is  shown,  and  as  a  rule  tliis  optimum  is  not 
very  far  removed  from  the  mean  composition  of 
slags  as  here  published.  It  is  hardly  likely  that 
the  exact  composition  suitable  for  Cockle  Park 
is  also  the  best  elsewhere,  but  the  almost  regular 
recurrence  of  an  optimum  point  in  the  curves 
suggests  that  there  is  a  certain  balance  needed  in 
a  slag.  Pi'obably  a  slag  of  medium  composition 
is  better  than  a  slag  of  abnormal  proportions. 

Recent  bacteriological  research  has  shown  that 
the  balance  of  ions  in  solution  is  important  in 
bacterial  growth,  and  it  seems  not  improbable 
1  liat  the  rate  of  nitrification  or  some  other  bacterial 
process  may  be  influenced  by  the  balance  of 
constituents  in  the  slags.  So  far  as  we  can  judge 
at  present,  the  average  slag  seems  faii-ly  well 
lialanced.  There  is.  however,  no  evidence  that 
t  here  is  any  particidar  constituent  or  property  of 
slag,  excepting  of  coiu«e  the  total  amount  of 
I)hosphates,  that  can  be  set  apai-t  as  having  an 
importance  much  greater  than  any  other  such 
constituent  or  property.  Indeed,  the  evidence  is 
all  the  other  way.  Very  many  of  the  constituents, 
such  as  magnesia,  manganese,  and  iron,  appear 
to  have  an  influence  and  not  merely  a  direct 
influence  on  crop  production,  but  that  the  balance 
of  these  constituents  is  also  important.  Such  a 
problem  needs  f  ai-  more  data  than  was  anticipated 
when  these  investigations  were  commenced,   but 

Table  2. 
Composition  of  Slags. 


2681. 

2716.               X. 

Total  phosphate 

Total  lime  

35-89 

50-01 

95 

88 

39-97             41-3 
50-60             43-0 

8!)                  89 

70                  90 

Table  3. 

Coefficients  of  correlation  between  citric  sohibility  and 
the  constituents  of  slags. 


ConstitueDt. 


Phosphates 
Silica  . . . . 
Lime  . . . . 
Magnesia  . . 
Manganese 

Iron 

Fineness  . . 


Coefficient  of 
correlation. 


+  0-26 
—0-35 
+  0-54 
—0-31 
+  0-17 
+  0-17 
+  0-36 


Probable 
error  ±. 


0-09 
0-10 
0-07 
0-12 
0-14 
0-14 
0-08 


Table  4. 

Coefficients  of  correlation  between  the  yield  of   hay 
and  the  -properties  of  slags. 


Property  of  slag. 

Coefficient  of 
correlation. 

Probable 
error  ±. 

Pliuspliates 

Silica     

+  0-13 
—0-05 
—0-06 
—0-15 
0-00 
+  0-02 
+  0-11 
+  0-15 
—0-19 
+  0-03 
+  0-10 
+  0-06 
—0-20 
—0-26 
—0-20 
— 0-25 
—0-21 
+  0-U6 

0-09 
0-09 

0-09 

Magnesia 

0-10 
0-10 

O-IO 

Citric  soluble  phosphates 

Citric  soluble  lime 

0-09 
0-09 

0-09 

Citric  solubility 

('itric  insoluble  phosphates .... 

Fineness   

ISatio    CaO  •  P-Oj    

0-09 
0-09 
0-09 
0-08 

MgO  :  PoOs   

0-10 

JIiiO  :  PoOs 

0-10 

Fe:P20s   

SiO.  :P.Oj   

CaO  :  MgO     

0-10 
0-00 
0-)0 

T.^BLE   5. 

Composition  of  soils. 


■ 

Maximum. 

Miniinum. 

Mean. 

stones  .    .         

o/ 
/o 

7 
11 

85 

10 
1-0 
0-1 
0-12 

0-84 

0-026 

0-013 

0-23 

0-42 

% 
0 
0 

75 

8 
0-3 
0-2 
0-04 

0-16 

0-007 

0-002 

0-13 

0-003 

% 
2 

Orcanic  matter 

Silica  and  silicates  insoluble  in 

hydrochloric  acid  

•Si'lnMe  in  hydrochloric  aeid: — 
Iron  oxide  and  alumina  .. 

S 

80 

9 
0-5 

Potash 

0-3 

Pliosphoric  acid      

Soluble  in  citric  acid  : — 
Lime     

0-07 
0-35 

Potash 

Phosphoric  acid      

Nitrogen   

0-010 

0-006 

0-16 

0-01 
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Table  6. 

Crops  of  haji  obtained  by  manuriiKj  trith  different 
slags. 


£xpcrlment  A. 

She 

1            1002.            1            1(103. 

Year. 

1                       Cwt.  of  hay. 

1904 
1905 
1900 
1907 


Ex]>crimeut  B. 


Slag. 


2290. 


2289. 


Year. 

Cwt.  o(  bay. 

1  ',»0A 

22-8 
26-5 
250 
140 

20-2 

1  'MW 

1910 

25-2 
22-5 

1911 

140 

Slag. 


Experiment  C. 
!  2290. 


2291. 


Experiment  D. 


Slag. 


Year. 


2289. 


2291. 


2290. 


Cwt.  ot  hay. 


Experiment  E. 


Experiment  F. 


Experiment  G. 


Year. 

Cwt.  of  hay. 

1912.. 
)91S.. 

29-2 
24-5 

28-8 
24-0 

1908    

1909    

1910     

9-1 
35-9 
18-5 
19-2 
41-2 
19-5 

8-0 
35-4 
18-9 

17-n 

33-2 
18-0 

7-1 
31-8 
15*0 

1911     

17-0 

1912     

30-0 

1913    

15'8 

Slag. 

2688. 

2716. 

2689. 

Year. 

Cwt.  of  hay. 

1   11 

25.5 
420 
50-5 

26-5 
40-0 
52-5 

24-0 

I'Jli 
mi:; 

41-2 
49-8 

Slag. 

*.                1             2290. 

Year. 

Cwt.  of  hay. 

1912 

35-2 
48-2 

39-2 

1913 

50-0 

Slag. 


3044-5. 


3046-7. 


2290. 


Year. 


Cwt.  of  hay. 


1913 


43>5 


44-2 


43-5 


the  authors  thhik  that  thi.s  knowledge  is  well 
worth  h.aving,  even  if  irx'ojnplete.  Exppriment.s 
are  still  in  pnifcress,  and  a.s  evidence  accumiilate.s 
it  will  he  possible  to  discover  more  ex;ielly  what 
is  the  proper  balance  between  the  constituents  of 


QRAPB  1. 
Basic  Sing.     Correlation  of  Constituents. 
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Graph  2. 
Corrclatiim  butwocii  tlic  Hay  Crop  ami  MgO%  =  x  or  MnO  %  =  o 
liiiow  Mean  %.  Above  Mean  %. 
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Gkaph  3. 

Correlation  between  the  Hay  Crop  and  Citric  Solubility  %=  X 
or  Iron  %  =  o. 
Below  Mean  %.  Above  Mean  %. 


p. 

> 

r*, 

< 

a 

o, 

S! 

Z  ■A 

« 

t 

>> 

M 

FQ 

/    "aO 

v7 

r^ 

o 

/ 

a            O 
9^ 

X 

s,- 

\ 

°«»bo 

, 

-j/2^ 

^ 

"^ 

o 

\r 

ToO 

•  • 

0 

Conchision. — It  is  quite  well  known  that  such 
substances  as  magnesia  and  manganese  influence 
the  cropping  power  of  a  soil,  and  it  is  known, 
thougli  perhaps  not  appreciated,  that  these 
constituents  vary  considerably  in  slag.  The 
most  important  constituent  of  slag  is  undoubtedly 
the  phosphate,  but  in  attempting  to  discover  the 
constituents  of  secondary  importance,  the  authors 
believe  that  no  general  investigation  has  been 
attempted,  research  having  been  restricted  to 
one  or  two  points.  The  wide  attempt  here  made 
to  find  out  the  most  likely  ingredient  to  rank 
in  the  second  place  of  importance,  shows  that 
even  if  thesi^  be  all  taken  into  a^-count  something 
more  will  Ih;  needed  to  give'  a  fair  presentation  of 
the  facts  of  the  case.     Not  merely  do  many  other 


630 


GRIFFIN  &  HEDALLEN— THE  STABILITY  OF  HYPOCHLORITE  SOLUTIONS.     [May  31, 1915. 


constituents  appear  to  have  a  value,  but  there 
seems  much  reason  for  supposing  that  a  balance 
of  the  secondary  constituents  is  needed.  In  other 
words,  medium  proportions  of  magnesia,  man- 
ganese, and  iron  are  all  useful,  but  extra  large 
proportions  harmful.  The  citric  solubility  of 
slags  is  correlated  with  the  constituents  of  slags 
in  such  a  manner  that  it  may  form  a  useful  test, 
provided  that  its  arbitrary  and  conventional 
character  is  recogmsed. 


New  England  Section. 


Meeting  held  at  Boston,  Mass.,  on  Friday,  March 
19th,  1915. 


MR.    C.    L.    GAGNEBIN   IN    THE   CHATR. 


FACTORS    INFLUENCING    THE    STABILITY 
OF    HYPOCHLORITE    SOLUTIONS. 

BY   MARTIN   L.    GRIFFIN   AND   JOHN   HED ALLEN. 

The  experiments  recorded  in  this  paper  were 
carried  out  to  determine  the  influence  of  various 
factors  on  the  stability  of  solutions  of  calcium 
hypochlorite.  For  this  study  it  is  important  to 
use  exact  methods  for  determining  chlorine  in  its 
various  forms.  We  have,  therefore,  reviewed 
and  tested  in  this  connection  the  most  approved 
methods  for  doing  this,  which  we  believe  will 
bring  some  fresh  knowledge  to  this  subject. 

Bunsen's  method. — A  definite  volume  of  bleach 
liquor  is  delivered  into  an  excess  of  potassium 
iodide,  acetic  acid  is  added,  and  the  liberated 
iodine  titrated  with  sodium  thiosulphate.  This 
method  gives  the  most  accurate  results  and  is  a 
very  rapid  one.  The  only  objection  to  it  lies  in 
the  cost  of  potassiiun  iodide  and  the  somewhat 
unstable  nature  of  the  thiosulphate  solution. 

Penot's  method  consists  in  titrating  a  known 
voliune  of  the  bleach  with  an  alkali  arsenite 
solution,  using  iodide  and  starch  as  indicator. 
This  method  is  not  very  well  adapted  to  a  plant 
where  a  niunber  of  titrations  have  to  be  carried 
out  in  a  short  time.  Since  the  end-point  is  un- 
known it  is  necessary  to  take  out  a  number  of 
samples  before  the  titration  is  completed,  and 
finally,  a  check  test  has  to  be  made  in  order  to  get 
an  accurate  result. 

A  modification  of  this  method,  by  INIohr,  con- 
sists in  adding  an  excess  of  arsenious  acid  and 
titrating  the  excess  with  standard  iodine.  It 
has  been  claimed  that  these  two  methods  work 
very  well  with  solutions  of  chloride  of  lime,  but 
that  much  trouble  has  been  experienced  in  titrating 
the  available  chlorine  in  bleach  made  by  passing 
chlorine  gas  into  an  excess  of  milk  of  lime,  owing 
to  the  presence  of  free  hydroxide,  which  would 
produce  sodium  carbonate  when  titrated  with 
arsenious  acid  made  alkaline  with  sodiimi  bi- 
carbonate. Piu'ther,  it  is  claimed  that  the  time 
factor  will  influence  the  titration  results.  We 
have  not  been  able  to  verify  any  of  these  state- 
ments. 

To  examine  the  different  methods  mentioned 
for  the  determination  of  the  available  chlorine,  a 
number  of  tests  were  made  of  electrolytic  bleach 
liquor  and  of  that  made  from  bleaching  powder 
with  carefully  standardised  normal  solutions. 
The  comparative  tests  on  the  same  sample  were 
carried  out  at  practically  the  same  time,  care  being 
taken  that  conditions  in  each  case  remained  the 
same.  The  same  pipette  was  used  in  the  same 
manner  and  the  normal  solutions  were  deUvered 
into  the  sample  to  be  tested  at  the  same  rate  as 
when  standardised. 


To  ascertain  whether  the  amount  of  iodine  used 
in  Mohr's  process  had  any  influence  upon  the 
titration,  the  same  sample  was  tested  with  2,  5 
and  10  c.c.  excess  arsenious  acid. 

The  titration  results  with  Penot's  and  Mohr's 
methods  were  in  every  case  about  0-6 °o  lower 
than  those  with  the  Bunsen  method,  and  there  was 
no  indication  that  the  electrolytic  bleach  liquor 
behaved  differently  from  bleach  liquor  made  from 
the  powder. 

The  methods  of  Penot  and  Mohr  in  each  case 
gave  reasonably  concordant  results,  and  the 
amount  of  iodine  introduced  in  Mohr's  process 
was  without  influence  upon  the  results. 

We  have  further  ascertained  that  the  length  of 
time  used  in  titrating  the  samples  is  without 
influence,  provided  proper  correction  is  made 
for  the  adhesion  of  the  normal  solution  to  the 
burette. 

The  method  used  for  the  analysis  of  a  mixture 
of  hypochlorite,  chloride,  and  chlorate  is  that 
described  in  Sutton's  "  Volumetric  Analysis " 
(10th  ed.,  p.  178).  The  process  is  at  once  ex- 
peditious and  accurate.  AU  the  determinations 
are  performed  successively  upon  the  same  solution. 

In  the  daily  bleach  plant  analysis,  it  is  hardly 
necessary  to  determine  the  chloride  and  chlorate 
separately,  since  it  is  only  necessary  to  know 
the  availability  of  the  liquor  or  the  relation  between 
the  available  and  total  chlorine.  The  method 
can  therefore  be  shortened  as  follows  : — Pipette 
5  c.c.  of  the  liquor  to  be  tested  into  a  pressure 
flask  and  add  about  25  c.c.  of  a  solution  containing 
40  grms.  per  litre  of  ferrous  ammonium  sulphate 
and  40  c.c.  of  sulphuric  acid.  Heat  to  about 
100°  C,  cool  slightly,  and  then  add  the  silver, 
filter,  wash  the  precipitate,  and  titrate  the  excess 
sUver  with  thiocyanate  as  in  the  original  process. 
The  available  chlorine  is  determined  in  a  separate 
sample  by  the  Bunsen  method. 

In  the  manufacture  of  calcimn  hypochlorite 
a  certain  excess  of  base  must  be  present,  otherwise 
the  bleach  Uquor  will  chlorinate  at  once,  producing 
a  colourless  or  pink  liquid  according  to  the  degree 
of  chlorination,  the  pink  colour  being  due  to 
manganese. 

In  laboratory  experiments  5  %  excess  base  will, 
as  a  rule,  give  a  perfectly  stable  liquor  with  an 
availability  of  about  98  °o  even  after  three  days 
standing.  In  practice  a  larger  surplus  is  required 
because,  on  a  large  scale,  it  is  difficult  to  keep 
the  concentration  of  the  base  and  the  volume 
of  the  feed  regular,  and  as  much  as  from  25  to  30  % 
excess  is  ordinarily  used.  This  excess  of  lime 
separates  from  the  liquor  upon  standing,  and  is 
called  sludge.  In  the  follo^ving  tests,  approxi- 
mately 10%  excess  base  has  been  used,  calculated 
on  the  total  chlorine  in  the  Uquor.  The  avail- 
ability obtained  with  lime  alone  as  a  base  is  taken 
as  a  standard  in  comparing  the  results. 

Lime  sludge. 

The  considerable  excess  of  lime  used  in  the 
manufacture  of  calcium  hypochlorite  can  be  used 
over  again  to  advantage  under  certain  conditions. 
It  differs  from  fresh  lime  in  that  it  does  not  possess 
the  same  ability  to  form  a  stable  hypochlorite, 
though  theTexcess  of  calcium  hydroxide  be  the 
same.     This  is  mainlvjdue  to  the  impurities. 

The  following  analysis  gives  the  relative  com- 
position of  lime  and  its  corresponding  sludge. 


Lime. 

Sludge. 

CaO  

MgO 

FejOj.AIzOj.SiO^       

% 

96-5 
1-0 
2-5 

8^0 

5-5 

13-5 
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To  (lotermine  the  e(Tcct  of  sliidRe  upon  tho 
availability  wlicn  used  over  aj^aiii  for  tho  manu- 
facture of  liypoehkirito  several  tests  were  ranieil 
out  with  varying  amounts  of  sludce  and  fresh 
lime  as  a  biuse.  Tlie  free  onliium  hydroxide  in 
llie  sludjje  used  was  detorniiiiod  irriiviiiu'lrically. 
The  resxdts  are  given  in  the  following  table,  from 
which  it  may  be  seen  that  in  the  (Irst  four  tests 
respectively  100,  75,  50,  and  25";,',  sludge  was  used 
in  conjunction  with  25,  50,  and  75%  fresh  lime. 


95-4<;;,  after  three  days,  and  with  8-5%  excess, 
tho  available  cldorine  was  reduced  to  about  20% 
after  three  days.  These  expe/'iments  go  to  show 
that  (he  influence  of  aluminium  liydroxide  largely 
depends  ujion  how  well  the  liquor  is  protected  by 
the  alkaline  calcium  base.  Further,  when  as  much 
as  10  gnus,  per  litre  of  this  impurity  is  added  itr 
will  depress  the  availability  of  the  hypochlorite 
solution  even  in  the  presence  of  a  large  excess  of 
calcium  base. 


Availabilily  of  bleach  liquor  soltUion  with  varying  amoimta  of  sludge  aTid  fresh  lime  milk. 


Base. 

Available  chlorine  (grms.  per  litre.)  ' 

Total 

%  Sludge. 

%  Lime. 

Total 

Ca(OH), 

(grnil.pet  litre) 

%  Excess. 

Time  made. 

After  1  liny. 

After  2  days. 

After  3  days. 

chlorine 
(grms.per  litre) 

100 
75 
50 
25 

25 
50 
75 

330 
32-9 
32-5 
32  0 

10-7 
111 
12-4 
18-5 

2020 
22-45 
24-22 
26-61 

2-72 

2-97 

4-75 

26-35 

2-06 

2-31 

2-56 

26-35 

1-65 

1-98 

2-14 

26-22 

28-60 
28-39 

27-70 
2708 

100 
83 
62 
62 
35 

17 
38 
38 
65 

52  2 
472 
42  1 
42  1 
37-2 

81 
63 
47 
30 
23-6 

26-45 
27-00 
26-95 
30-50 
28-18 

26-40 
26-85 
26-95 
30-45 
28-15 

26-35 
26-56 
20-95 
30-40 
28-12 

26-22 
26-50 
26-85 
3000 
27-95 

27-72 
27-44 
27-55 
31-10 
28-80 

It  will  be  seen  from  the  table  that  the  bleach 
liquor  is  unstable  with  sludge  alone  and  with  75 
and  50  "^o  sludge  when  the  excess  ba.se  is  only 
about  10%.  All  of  these  .samples  turned  pinkish 
shortly  after  being  made,  and  after  three  days 
standing  lC-5<;,i  of  the  total  chlorine  had  been 
converted  into  chlorate.  Tlie  fourtli  sample  with 
25%  sludge  and  75%  new  lime  gave  a  stable 
liquor  of  96-8 "„  availability  after  three  days 
standing.  Those  results  correspond  to  what  we 
have  found  in  practice. 

These  tests  were  repeated  with  the  same  amount 
of  new  lime  but  with  a  more  concentrated  sludge. 
In  this  case  we  found,  as  shown  in  the  table,  that 
sludge  alone,  as  well  as  75  and  50  %  sludge,  will 
give  a  bleach  liquor  of  a  fairly  high  availability 
when  well  protected  by  an  excess  of  calcium 
hydroxide,  even  in  the  form  of  .sludge. 

Influence     of    aluminium,     magnesium,   and    iron 
hydroxides. 

The  impurities  occurring  in  ordinary  lime  are 
aluminium,  magnesium,  and  iron  oxides ;  silica 
may  be  left  out  of  consideration  in  this  connection. 
To  determine  to  what  extent  these  impurities 
atl'ect  the  availability  of  hypochlorite  solutions, 
varying  amounts  of  each  wore  adiled,  as  freshly 
precipitated  hydroxide,  to  tiie  lime  milk  and  the 
results  noted  on  each  of  three  succeeding  days. 
The  impurities  added  in  each  case  were  2,  5,  and 
10  grms.  of  hydroxide  per  litre,  the  calcium  base 
used  being  equivalent  to  Ij2-1  grms.  per  litre  of 
Ca(OH)2.  Chlorine  was  led  into  these  mixtures 
until  the  excess  of  calcium  hydroxide  remaining 
was  approximately  10%. 

Considering  fii-st  the  influence  of  aluminium 
hydroxide,  we  find  that  as  much  as  2-0  grms. 
per  litre  Is  without  influence  upon  the  stability 
of  the  liquor  in  the  presence  of  10  %  excess  calcium 
hydroxide.  Neither  will  an  .imount  of  ,5  grms. 
per  Utre  affect  the  availaljility,  provided  aliout 
10%  excess  base  is  left ;  however,  in  the  case  of 
5%  excess  calcium  hydroxide,  the  availability 
drops  rapidly,  leaving  only  aliout  18%  of  the 
chlorine  as  hypochlorite  after  three  days  standing. 
The  solution  is  stable  with  as  little  as  5%  excess 
base  in  tho  absence  of  impiu-ities. 

In  the  case  of  10  grms.  per  litre  of  aluminium 
hydroxide  the  availability  is  noticeably  affected. 
Thus  with  13%  excess  base,  the  availability  was 


Tlie  magiie-sium  hydroxide  was  added  as 
Phillips'  milk  of  magnesia.  It  has  no  influence 
upon  the  stability  of  calcium  hypochlorite  solutions 
in  the  presence  of  about  10",',  excess  calcium 
hydroxide.  On  the  other  hand  ili  does  not  replace 
the  calcium  as  a  base  ;  thus  in  th(!  presence  of  10 
grms.  of  magnesium  hydroxide  per  litre  with  an 
excess  of  calcium  of  only  05%,  the  availability 
dropped  to  37-G",',  after  3  days. 

Ferric  hydroxide,  on  tho  other  hand,  even  in 
small  quantities,  rapidly  leduces  the  availability 
of  the  calcium  hypochlorite  solution,  leaving  a 
pinkish  liquor  ;  its  influence  is  proportional  to  the 
amount  added. 

Stability  nf  hypochlorite  solutions  toith  alkaline 
earths,  alkali  metals,  and  magnesium  hydroxide  as  a 
base. — The  bleach  liquor  samples  in  these  cases 
were  made  in  the  same  way  as  the  previous  ones. 
The  temperature  of  the  base,  the  concentration  of 
the  liquor,  and  the  excess  alkalinity  were  the  same 
for  each  test.  Both  the  alkaline  earths  and  the 
alkali  metals  gave  practically  equally  stable 
hypochlorite  solutions,  with  an  availability  above 
98%  after  three  days'  standing. 

The  stal)ility  of  the  liquor  obtained  by  leading 
chlorine  into  magnesium  hydroxide  (Phillips'  milk 
of  magnesia)  is  quite  dependent  upon  the  excess 
of  free  alkalinitv.  Tlius.  in  the  first  test,  where 
only  half  of  the  alkaUnity  was  used  up,  75-5% 
of  the  total  chlorine  was  present  as  hypochlorite 
after  three  davs,  while  in  the  second  test,  where 
only  20-5  "o  of  the  total  base  was  loft  as  free 
alkali,  the  availability  dropped  rapidly  to  7-9%. 

As  a  rule,  it  can  he  said  that  in  loading  chlorine 
into  magnesium  hydroxide  under  the  same  condi- 
tions as  in  the  case  of  calcium  hydroxide,  the 
hypochlorite  at  first  formed  will  change  rapidly 
to  cliloride  and  chlorate  with  about  16%  of  the 
total  chlorine  present  as  chlorate. 

Bleach  liquor  made  with  maqnesian  lime  as  a 
lase. — To  show  further  the  effect  of  magnesium 
hydroxide  upon  the  staliiUty  of  calcium  hypo- 
chlorite solutions,  a  number  of  tests  were  rei)eated 
with  ordinary  niagnesian  lime  containing  calcium 
and  magnesium  in  the  proportion  of  60  to  40, 
besides  impmities  to  about  the  same  extent  as  in 
the  calciimi  lime  used  in  these  tests. 

Slabilily  of  hyphochloritc  solutions  with  magnesian 
lime  as  a  base. — In  the  first  series  of  tests  the  total 
alkalinity  of  the  base  used  was  equivalent  to  34-42 
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grms.  of  calcium  hyilroxide  per  litre,  with  an 
actual  amount  of  calcium  hydroxide  of  18-5  grms. 
per  Utre.  The  first  three  samples  gave  a  stable 
liquor  of  about  98%  availability,  since  they 
contained  a  large  excess  of  calcium  base.  In  the 
three  last  samples  the  total  chlorine  exceeded 
the  alkalinity  of  the  calcium  present  ;  the  avail- 
ability of  all  of  these  samples  dropped  rapidlv 
to  about  7  %  aft«r  three  days'  standing. 

A  second  set  of  tests  was  repeated  with  the 
object  of  determining  more  closely  the  relation 
between  the  excess  calcium  and  the  avaOability 
of  the  bleach  hquor.  When  the  total  chlorine  was 
equivalent  to  90  "„  of  the  calcium  present  the 
liquor  was  perfectly  stable,  while  with  4-8% 
excess  calcium  base  the  liquor  was  stable  for  only 
one  day,  after  which  the  avaUabiUty  dropped  about 
5%  a  day.  iloreover,  when  the  total  chlorine 
was  just  equivalent  to  the  calcium  base  the 
availability  dropped  regularly  about  5%  a  day. 
In  going  beyond  this  limit  the  depression  of  the 
availabihty  increased  more  rapidly. 

In  these  two  series  of  tests  the  calcium  base 
used  was  only  about  half  of  what  it  had  been  in  the 
previous  tests  with  calcium  lime  as  a  base.  A 
third  set  of  tests  was  therefore  carried  out  with 
magnesian  lime.  The  total  alkalinity  of  the  base 
was  61-5  grms.  per  litre  expressed  as  calcium 
hydroxide.  In  the  first  two  samples  the  excess 
calcium  was  10  and  5°o  respectivelv,  and  the 
availabihty  of  the  bleach  liquor  98  °o  "after  three 
days.     Into  the  next  sample  a  trifle  more  chlorine 


2.  The  magnesium  hydroxide  sustains  the 
stabihty  of  the  hypochlorite  solutions  to  some 
extent  when  the  excess  calcium  is  between  the 
limits  of  0%  and  5%. 

3.  Even  a  large  excess  alkahnity  in  the  form 
of  magnesium  hydroxide  is  incapable  of  maintaui- 
ing  the  stability  of  calcium  hypochlorite  when  the 
calcium  is  exhausted. 

4.  The  absorption  of  chlorine  after  the  calcium 
is  consumed  is  very  incomplete. 

5.  When  leading  chlorine  into  a  mixture  of 
calcium  and  magnesium  hydroxides  no  magnesium 
will  go  in  solution  liefore  all  of  the  calcium  is 
exhausted. 

In  order  to  make  this  work  more  complete 
similar  experiments  were  carried  out  using  small 
amounts  of  all  the  elements  of  the  iron  group, 
including  iron,  chromium,  manganese,  nickel,  and 
cobalt.  In  each  case  the  bleach  liquor  was  very 
unstable,  even  when  well  protected  with  an  ample 
excess  of  calcium  hydroxide. 

Effect   of  iemperalurc  and  concentration  upon   the 
statiility  of  hypochlorite  solutions. 

To  determine  the  influence  of  concentration 
upon  the  formation  of  hypochlorite  and  the 
stability  of  solutions  of  liigh  density,  chlorine 
was  led  into  a  suspension  of  calcium  hydroxide  of 
172-6  grms.  of  Ca(OH)2  per  htre  until  a  concen- 
tration was  reached  of  105-5  grms.  of  total  chlorine 
per  litre,  leaving  9-9  °o  excess  base. 


Effect  of  temperature  and  concentration  upon  the  avaitability  oj  bleach  liquor  solutions. 

(A).  Concentration, 


Base. 

Strength  of  liquor. 

Availahle  chlorine  (grms.  per  litre). 

Ca(OH)j  used 
(g.  p.  1.). 

%  Excess. 

Total  chlorine 
(grms.  per  litre). 

Time  made. 

Alter  1  day. 

Alter  2  days. 

After  3  days. 

172-6 

9-9 

150-5 

147-88 

146-90 

146-20 

145-00 

(B).  Temperature. 


Base. 

Available  chlorine  (grms.  per  litre). 

Temperature  °  C. 

Total 
chlorine 

Ca(OH)s. 

%  Excess. 

(grms.  per  litre). 

Time  made. 

Alter  1  day. 

After  2  days. 

After  3  days. 

(g.  p.  1.) 

31-7 

11-7 

30 

27-20 

26  99 

26-96 

2696 

26-90 

31-7 

12-21 

35 

27-05 

26-81 

26-80 

26-80 

26-76 

31-7 

11-3 

40 

27-30 

26-90 

26-82 

26-82 

26-78 

31-7 

9-4 

45 

27-80 

27-30 

27-30 

27-22 

27-22 

31-7 

6-3 

50 

28-60 

28-00 

27-98 

27-98 

27-98 

31-7 

42 

55 

29-20 

28-55 

28-53 

28-52          1           28-52 

31-7 

100 

60 

27-62 

27-00 

26-96 

26-96           1            26-90 

31-7 

7-9 

70 

28-15 

27-42 

27-42 

27-40            1             27-40 

31-7 

8-6 

80 

28-00 

27-30 

27-21 

27-20                       27-19 

31-7 

11-3 

90 

27-30 

26-50 

26-42 

26-42                     26-40 

was  led  than  corresponded  to  the  alkalinity 
of  the  calcium  present.  This  sample  soon  turned 
pinkish  and  the  avaUabiUty  fell  rapidly  to  12'1%. 
In  the  other  samples  the  total  chlorine  was 
gradually  increased  until  the  excess  alkalinity 
flropped  to  10%.  The  samples  turned  pinkish  as 
they  were  made  and  smelted  strongly  of  chlorine. 
The  liquor  proved  very  unstable.  After  tliree  days 
the  pinkish  coloured  samples  contained  15  "o  ot  the 
t^tal  chlorine  in  the  form  of  chlorate. 

The  effects  of  magnesium  upon  hypochlorite 
solutions  may  be  summarised  thus  : — 

1.  The  magnesium  hydroxide  has  no  effect  upon 
the  availal)ility  of  cah-ium  hvpocliloiite  solutions 
provided  the  liq\ior  is  protected  bv  at  least  5% 
calcium  base. 


The  availability  of  this  liquor  as  made  was 
98-2%  and  after  one.  two,  and  three  days  respec- 
tively, 97-5,  97-2,  and  9&-S%. 

From  these  results  it  appears  that  the  con- 
centration of  the  liquor  has  very  little  effect 
upon  its  stabihty.  Stable  bleach  liquor  of  lower 
densities  is  usually  greenish  in  colour,  while  at  a 
high  density  it  is  yellowish.  Bleach  liquor  of 
course  settles  more  slowly  with  increasing  con- 
centration. 

The  effect  of  temperature  was  next  examined  by 
leading  chlorine  into  calcium  hydroxide  at  varying 
temperatures,  starting  at  30^  C,  and  increasing 
the  temperatures  bv  5"  up  to  00°  C.,  then  increasing 
the  temperature  by  iO"  up  to  90"  C.  The  table 
shows   the   temperatures   of    the   finished    liquor. 
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The  chlorine  was  led  into  the  base  at  such  a  rate 
that  the  sample  Wiis  liiiislied  in  half  an  hour. 
The  total  chlorine  ami  the  excess  base  were  in 
each  case  about  the  same. 

I'Vom  the  table  on  the  preceding  paj^e  it  is  seen 
that  even  hijjh  tomperatiu'es  have  very  little  etlect 
npon  the  availability,  it  being  decreased  only 
2-2%  by  raising  the  temperature  from  30°  to  00°  C. 


Nottingham  Section. 


Meeling  held  at  NoUingham  on  Wednesday,  March 
24Wj,   1915. 


MR.  JOHN  WHITE  IN  THE  CHAIR. 


THE     EDUCATION    OF    THE     INDUSTRIAL 
CHEMIST    OF   THE    FUTUBE. 

BY  B.   M.   CAVEN,  D.SC,  F.I.C. 

I  prefer  to  speak  of  the  education  rather  than 
of  the  training  of  the  future  industrial  chemist. 
.So  far  as  a  tUstinction  can  be  drawn  between  the 
two  tiling,  education  develops  incipient  faculties, 
wliili:  traming  shapes  mature  powers.  A  trained 
man  does  what  he  is  trained  to  do  ;  an  educated 
mail  brings  an  alert  mind  to  new  problems. 

In  the  first  place  I  would  advocate  breadth  of 
view.  A  good  part  of  the  education  and  training 
of  the  industrial  chemist  is  identical  with  that  of 
other  professional  chemists. 

For  years  to  conn-  a  German  (riiining  will  be  out 
of  the  question.  This  circumstance  affords  a 
splendid  opportunity  for  our  educational  authorities 
to  supply  the  lack,  and  to  supply  it  so  efficiently 
that  nothing  shall  at  length  be  lacking.  The 
univci-sitics  must  realise  the  magnitude  of  theii" 
tfusk,  anil,  what  is  more  important  because  more 
diHiciilt,  the  British  public  and  manufacturers  must 
learn  the  meaning  and  value  of  scientific  education. 

Nt>  young  man  can  learn  to  be  a  professional 
••liemist  by  attending  evening  classes  at  a  technical 
<ollege  after  liis  day's  work  is  done.  A  youth 
must  give  his  best  time,  all  his  available  time,  to 
be  educated  for  the  profession. 

Dignity  must  be  added  to  the  popular  conception 
of  the  professional  chemist  in  the  future.  When 
the  importance  of  the  work  Iw  can  perform,  and 
the  extent  of  the  education  and  training  which 
will  be  required  to  fit  him  for  that  work,  are  fully 
nx'ognised,  then,  it  may  be  hoped,  adequate 
remuneration  for  his  servic<>s  will  be  forthcoming. 

The  preliminary  education  of  the  future  profes- 
sional chemist  should  be  liberal  and  good,  and 
should  include  as  a  minimum  a  grounding  in 
English,  .Mathematics,  French,  and  German,  if  not 
Latin  ;  early  specialisation  should  be  shunned  like 
poison.  My  own  very  pronounced  opinion  is  that 
instruction  in  elementary  physics  and  mechanics 
should  precede  the  teaching  of  chemistry,  for  the 
theoretical  foundations  of  chemistry  are  laid  in 
physics,  and,  to  a  less  degree,  in  mechanics.  It 
will  Ije  time  enough  for  a  lad's  liking  for  chemistry 
to  show  itsi^lf  during  the  last  year  f)r  two  years  of 
his  school  course.  No  harm  will  be  done  if  he 
proceeds  to  the  university  with  a  general  love  for 
science  which  has  not  yet  expressed  itself  in  the 
direction  of  chemistry.  If,  however,  an  early 
predilection  for  chemistry  is  encouraged  at  the 
expense  of  other  studies  the  effect  will  undoubtedly 
be  harmful. 

When  the  chemistry  student  enters  upon  his 
college  career,   the   important  question   arises  as 


to  the  fundamental  principles  that  are  to  under- 
lie his  education  and  training.  The  eiusiest  way 
for  the  teacher  to  go  to  work  in  class  room  and 
laboratory  is  to  tell  the  .student  what  he  is  to 
learn,  and  then  see  that  he  learns  it,  or  to  inform 
him    what   he   is   to   tio,   and   make   him   do  it. 

This  is  training  without  education  ;  it  is  the 
method  of  the  drill  sergeant.  It  may  be  successful 
in  forcing  students  tlu'ough  examinations,  it 
certainly  will  be  successful  in  killing  originality 
and  independence  of  thought,  in  turning  students 
into  automata,  and  making  it  impossible  for  them 
to  become  the  industrial  chemists  of  the  future. 
Another  way  is  t^)  cause  a  student  to  embark  on  a 
voyage  of  discovery  in  unknown  seas,  without 
helmsman  oi  pilot,  m  the  hope  that  by  long  and 
perhaps  bitter  experience  ho  will  at  length  learn 
the  principles  of  navigation,  and  succeed  in  steering 
his  ship  to  port.  This  way  is  very  likely  to  end 
in  distress  and  eventual  shipwreck  ;  it  is  as  little 
to  be  commended  aa  the  former  way.  A  jndicioua 
combination  of  the  two  ways  is  the  safest  method 
of  teaching. 

Facts  must  be  imparted  to  the  student ;  he 
cannot  discover  everything  for  himself  along  the 
pilgrim  way  of  the  pioneers ;  yet  the  spirit  of 
inquiry  must  be  awakened  in  him  from  the  first 
and  kept  active  through  his  whole  career.  The 
easiest  way  to  kill  tliis  spirit  of  inquiry  is  to  over- 
load the  student  with  facts.  Facts  must  be  co- 
ordinated. Un-coordinaled  facts  are  best  left  in 
the  text-books  and  chemical  dictionaries  until  a 
use  is  found  for  them. 

The  same  principle  applies  to  the  student's 
practical  work.  It  has  been  a  reproach  of  the 
teai-lung  of  qualitative  analysts  that  the  student's 
memory  is  filled  with  a  pile  of  facts  and  directions 
which  grows  to  alarming  dimensions  and  has  little, 
if  any,  educational  value.  These  facts  are  often 
presented  to  the  student  in  such  a  way  that  he 
gains  no  insight  into  the  principles  on  which  the 
group  separations  depend  ;  and  when  he  uses  the 
analytical  tables  to  "  do  salts,"  as  he  says,  he 
ompioys  them  in  an  unintelligent  way,  with  little 
true  knowledge  of  the  significance  of  what  he  is 
doing.  Thus  the  chance  of  his  becoming  an 
intelligent  analyst  is  jeopardised  from  the  first, 
and  the  likelihood  of  his  developing  into  a  first 
rate  research  chemist  is  reduced  to  a  minimum. 

If  a  student  is  inteUigent,  and  is  being  taught 
in  the  right  way,  his  practical  work  should  give 
rise  to  all  sorts  of  questionings  about  chemical 
processes  and  reactions  ;  and  he  may  even  propose 
to  his  instructor  alternative  methods  of  procedure. 
The  idea  may  be  very  foolish,  or  it  may  be  wise, 
and  capable  of  development  into  sometliing 
valuable.  In  any  case  the  instructor  will,  if 
possible,  answer  the  proposal  with  the  injunction  : 
try  it.  He  is  either  a  very  stupid,  or  very  inex- 
perienced teacher  who  has  never  learnt  anything 
from  his  students.  Zealously  to  watch  for,  and 
wisely  to  nurture  fruitful  ideas  should  be  amongst 
the  most  important  responsibiUties  of  the  chemistry 
teacher  of  the  future. 

What  is  needful  above  and  beyond  all  things 
else  is  an  alert  mind  possessed  of  a  scientific 
culture,  a  culture  based  on  a  broad  and  sure 
foundation  of  fundamental  scientific  principles. 
A  man  with  such  a  mental  equipment  will  discover 
principles  where  another  man  will  mei-ely  observe, 
and  perhaps  imperfectly  observe,  phenomena. 
Such  a  man  may  have  many  failures  in  his  early 
attempts  to  extend  the  bounds  of  our  knowledge 
of  chemical  s<ience,  and  to  invent  or  improve 
processes  of  chemical  manufacture  ;  but  these 
failures  he  will  be  content  to  regard  as  a  preparation 
for  eventual  success. 

It  appears  to  me  that  whilst  the  industrial 
chemist  should  be  thoroughly  grounded  in  in- 
organic   and    organic    chemistry,    he    should    pay 
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particular  attention  to  physical  chemistry.  For 
it  seems  that,  except  for  the  "production  of  synthetic 
drugs,  dyestuffs,  and  other  organic  substances, 
future  advance  is  likely  to  be  along  the  Unes  of  the 
improvement  in  the  preparation  of  known  sub- 
stances rather  than  the  synthesis  of  new  ones,  and 
this  will  result  from  the  novel  application  of 
recognised  physico-chemical  prmciples  to  known 
chemical  reactions. 

Perhaps  the  most  important  question  to  be 
faced  in  the  final  stages  of  the  student's  course  is 
as  to  how  far  definite  instruction  in  chemical 
technology  should  bo  attempted.  If  a  student  is 
to  become  a  works  chemist,  it  may  be  a.sked, 
should  he  not  learn  sometliing  about  the  construc- 
tion and  use  of  chemical  plant  wliile  he  is  at 
college  ?  It  is  true  that  he  makes  a  superficial 
acquaintance  ^ith  the  elements  of  metalliu'gy  and 
the  methods  of  manufacture  of  acids,  alkalis,  and 
other  products  in  an  ordinary  course  of  lectures : 
but  is  this  enough  ?  Should  our  universities  and 
technical  colleges  lay  themselves  out  to  reproduce 
on  a  working  scale  models  of  the  plant  employed 
in  representative  processes  of  <'hemical  manu- 
facture, such  a.s  iron  and  steel  \naking,  the  pro- 
duction of  acids  and  alkalis,  or  the  elaboration  of  coal 
tar  products  ?  One  is  tempted  to  ask  at  the  outset 
how  such  a  thing  could  be  done,  and  also  whether 
it  would  be  of  permanent  value  if  it  were  done  ? 
Would  not  such  working  models  soon  be  out  of 
date  ?  Would  it  be  possible  to  keep  pace  with 
the  improvements  in  and  additions  to  chemical 
plant  coincident  upon  advances  in  methods  of 
manufaeture  ? 

Even  if  such  a  thing  were  attempted  would 
it  not  go  contrary  to  the  methods  of  teaching 
I  have  tried  to  enunciate  ?  These  methods 
should  concern  themselves  with  principles  rather 
than  details.  I  can  well  believe,  however,  that 
a  valuable  course  of  lectures  relating  to  chemical 
technology  might  be  devised  in  which  chemical 
reactions  and  the  principles  underlying  them  would 
be  carefully  classified  and  elucidated,  and  their 
application  to  modern  processes  of  manufacture 
made  plam.  Such  lectures  might  perhaps  be 
accompanied  by  small  scale  experiments,  here  and 
there,  and  would  be  abundantly  illustrated  by 
diagrams  of  actual  chemical  plant. 

Then  I  think  that  the  final  stages  of  the  student's 
course  might  include  some  instruction  in  machine 
dra^ving  and  the  principles  of  chemical  engineering, 
as  well  as  in  metallography,  and  perhaps  some 
practice  m  metaDurgy. 

It  will  no  doubt  he  held  by  some  that,  since 
professorships  of  economics  and  commerce  are 
being  established  in  university  centres,  the  future 
industrial  chemist  should  avail  himself  of  the 
facilities  thus  afforded  for  conamercial  training  ; 
though  upon  this  question  I  cannot  pronounce 
any  opinion. 

But,  whatever  courses  of  instruction  are  in- 
iluded  in.  or  omitted  from  the  student's  ciu'ricu- 
lum,  one  thing  should  be  kept  ever  in  view  :  to 
develop  power  of  initiative  and  resom-ce,  in  view 
of  new  requirements  and  new  opportunities,  so 
that  the  coming  industrial  chemist  may  play  a 
worthy  part  in  the  shaping  of  the  future. 

Discussion. 

Mr.  F.  H.  Carr  agreed  that  the  most  important 
thing  needed  by  the  industrial  chemist  was 
resource,  which  could  only  result  in  the  brain  that 
had  been  trained  to  alert^ness  and  in  the  habit  of 
thinking  on  scientific  lines  and  in  a  scientific  way. 
Often  the  mental  equipment  of  the  so-called  best 
trained  men  fell  short  of  much  that  the  college 
might  have  given  them,  and  he  thought  one  could 
detect  that  in  the  general  attitude  which  manu- 
facturers in  this  country  took  towards  the  chemist. 


When  a  young  man  entered  a  works  he  was  generally 
made  to  analyse,  and  the  manager  was  anxious  to 
protect  his  liusiness  from  any  foolish  thing  that 
this  scientific  person  might  promulgate.  A  fully 
trained  chemist  emerging  from  college,  having  only 
gone  tlu-ough  a  technical  training,  had  to  be  some 
time  m  biisiness,  both  in  the  factory  and  on  the 
business  side,  in  order  to  gain  sufficient  knowledge 
of  the  commercial  aspect .  The  consequence  was 
that  the  college  student  was  not  at  first  a  very  suit- 
able person  to  advise  on  business  matters  and 
the  result  was  that  he  was  kept  to  analysis.  For 
a  post-graduate  course  he  advocated  a  coiuse 
of  training  in  which  the  student  was  taught  to 
carry  out  practical  operations  from  the  purely 
commercial  aspect,  to  ascertain  how  to  obtain  the 
right  yield  of  a  product  in  a  mininnun  of  time,  and 
to  control  a  reaction  when  working  first  on  a  small 
scale  and  then  on  a  much  larger  scale.  He  ought 
to  learn  to  do  the  analj'tical  work  with  a  view  to 
speed  and  accuracy,  and  he  should  get  an  insight 
into  the  principles  of  accountancy  and  costing. 
The  only  way  to, secure  these  things  being  taught 
would  be  to  estabUsh  classes  in  a  Umited  muiiber 
of  colleges  where  the  actual  manufacture  of  certain 
chemicals  was  undertaken.  His  proposal  was  to 
manufactiu-e  and  sell  those  compounds,  chiefly 
organic,  which  we  had  been  accustomed  to  purchase 
from  Germany,  confiiung  the  field  to  those  chemi- 
cals used  in  our  colleges  and  for  which  there  is  no 
competition  and  no  significant  commercial  demand. 
The  colleges  would  supply  these  products  through 
one  institution  :  the  products  would  be  of  a  kind 
most  difficult  to  make,  the  cost  of  every  batch 
would  be  ascertained,  and  they  would  be  subjeeted 
to  pubUc  criticism  because  they  would  be  sold. 
In  the  course  of  twelve  months  a  student  would 
learn  a  great  deal  of  practical  manufacture,  so  that 
when  he  got  an  industrial  appointment  he  would 
I   better  be  able  to  help  his  employer. 

Mr.  Smith  said  that  the  commercial  training  of 
the  chemist  was  a  very  difficult  subject  becjiuse 
there  was  the  jealousy  of  the  commercial  man  to 
contend  with.  The  average  conmiercial  man 
learnt  by  association  with  the  firm  and  learnt  very 
easily  indeed.  The  wonderful  principles  of  finance 
were  very  simple,  and  any  man  with  a  chemical 
training  would  quickly  leai-n  them.  The  jealousy 
j  of  the  commercial  man  was  the  stumbhng  block 
in  the  way  of  the  chemist. 

ilr.  J.  T.  Wood  said  he  was  sure  that  genius 
could  not  be  inculcated  at  any  course  of  lectures. 
It  was  essential  to  have  the  right  material  to  work 
on. 

-  Jlr.  S.  J.  Pentecost  said  he  had  always  been 
surprised  that  the  conmiercial  aspect  of  industrial 
chemistry  had  not  been  taken  up  by  their  own 
City  Corporation  in  relation  to  the  gas  undertaking. 
They  had  entirely  neglected  to  deal  with  by-pro- 
ducts, and  it  had  always  seemed  a  great  pity  that 
they  had  not  arranged  a  research  laboratory  in 
comiection  with  that  industry.  They  might  have 
gone  a  long  way  towards  solving  the  difficulty  as 
regards  basic  products  for  use  in  the  manufacture 
of  aniline  dyes. 

The  Chairman  thought  the  whole  crux  of  the 
matter  lay  in  the  attitude  of  the  manufacturer  to- 
wards the  chemist.  He  regarded  the  engineer 
apparently  as  a  man  who  could  show  something 
by  his  work.  He  valued  his  commercial  staff 
because  they  showed  him  exactly  what  profit  or 
loss   he   was   making.     He  regarded   the   chemist 

j  with  contempt  because  he  could  sometimes  only 
show  a  small  result  from  arduous,  honest,  and 
prolonged  work.  As  to  the  idea  of  making  the 
chemist  an  engineer,  an  accountant,  and  a  com- 
mercial man  generally,  he  asked,  when  will  he 
begin  to  earn  his  li\ing  ?     The  ordinary  span  of 

1  life  was  not  sufficient  for  all  those. 
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THK    RDUCATION    (IF    TlIK    INDUSTRIAL 
r  UK. Ml  ST. 

BY    !•;.    B.    H.    PRIDEAUX,    M..\i,    DiSCi 

Two  l(>)(U'ally  <listin<-t  kinds  of  i-duciit ion,  which 
may   li.'  callod   Uic  "  Tocliiiical  "  and   tht>  "  Uni- 
voi-sit y,"  iirv  usually  IiIcmiIimI  in  I'xistinn  institutions, 
Whother    tlicsi-    aro     railed     technical    Colleges    or 
universities.      I'ndei'      llie      technical     system     a 
student   ranute.*  tliroiij;li   a  wide   variety  "of  allied 
Butijeets   ana   is   j;iven   as   concisely    a.s   nossihle   a 
Kelwtion  of  those  facts  and  methods  which  have 
hwn    proved    to    possess    the    highest    utilitarian 
value.     Ifnder  the    univei-sity  system  the  student 
after  the  lihcral  training;  of  a  pas-s  degree  makes 
an  intensive  study  of.  say,  two  allied  sciences  with 
full  conipi-ehension  as  an  aim.      V\  hile  the  t^'chnioal 
system    Ls   well   exemplilied    liy    many    schools   of 
engineering,     the    <lil1ii'ulties    "of    applying    it    in 
chemistry     aiv      notorious.      The      Ma-ssachusetts 
Institut*-  of  Technology  may  serve,  liowever.  as  an 
example.     The  student   is  trainetl  in  all  neoessary 
kinds  of  calodation   and   drawing,   and    has  also 
gained  experience  in  sue  li  pmcesses  as  the  electro- 
lytic   produi-tioti    of    aluiumium    or   the    smelting 
of  ores  in  small-scale  shaft  furna<-es.  after  a  full 
course  in  in.stitviticms  of  this  kind.     The  graduates 
may  also  he  in  possession  of  manufacturing  "  tips," 
they  are  at  home  with  machinery,  and  possess  a 
great   deal   of   knowledgi'     which    is   likely   to   he 
immediati'ly  useful  in  the  routine  of  management 
of  many   dilTeivnt    industries.      It   may   be  asked, 
what  moi'e  can  the  manufaiturer  requh-e  than  a 
compendium  of  immediately  practicable  informa- 
tion?   And  indeed,  men  of  ordinary  aliility  trained 
on  these  lines,  are  well  titled  to  form  the  backbone 
if  not  the  heiui  of  industrial  chemistry.     If  theii" 
energy  and  initiative  is  beyond  the  normal,  they 
also  succeed   in   making  a   mental  synthesis  of  a 
mass  of  information  which  was  not  mainly  selected 
with    a   view    to    forming   a    coherent   system    of 
knowledge.     .Since  this  kind  of  succe.ss,  however, 
is  difficult  to  attain  in  the  fidl  tide  of  business, 
and  is  not  specially  demanded   by  the  employer 
as  a  rule,  it  will  in  ^>racti<e  only  be  secured  before 
a   man's  life-work   is   begun.     The    defect  of   the 
"  technical  "  sy.steni  is  that  it  liinders  rather  than 
helps  such  an  early  mental  synthesis.     Thescientific 
industries  of  the  country  require  for  their  guidance 
and  furtherance  a  certain  proportion  of  men  who 
have   taken   special   care   to   train   their  scientific 
imagination.     It    is    the    proper   business   of   the 
university   to  supply  the.se.     The  typical  Univer- 
sity student  has  a  strong  tlieoretical  bias  and  a 
love  of  knowledge  for  its  own  sake.     If  the  goal    [ 
of  the  typical  technical  college  is  sufllicient  grasp 
of  the  subject  to  enable  a  man  to  handle  ordinary 
situations,  the  goal  of  the  univei'sity  is  the  fullest 
comprehension  of  which  he  is  capable.     The  whole 
training,  ending  witli  a  year  of  research,  .should 
give  him  such  an  intensive  grivsp  of  the  principles    i 
of  the  science,  and  of  th;;  methods  of  aidvancing 
knowledge  in  one  branch,  that  he  will  be  able  to 
undertake    investigations    in    other    Ijranches    of    i 
which  he  has  had  no  concrete  experience.  [ 

This  is  what  the   university-trained  man  has  to 
offer   Ui   his   employer   in    iilace    of   an   elaborate    i 
traininginteclinic.il  inelboiis.      He  Ls  complement- 
ary to  the  technical  gr.iduate.      Unlike  the  latter, 
he  is  often  slow  to  "  make  good,"  but  his  education 
has  made  it  easy  for  him  to  follow  the  developments    t 
of  science  and  apply  them  to  liLs  business,  wliich 
may  thus  hold  its  own  in  competition  with  those    { 
of  other  countries  where  the  value  of  developing   | 
and  using  the  theoretical  type  of  mind  is  better   j 
understood.  ! 

The    education    in    the    post-graduate    year    is 
limited  by  the  available  staff  and  apparatus,  and    I 
upon  these  will  depend  the  nature  of  the  research    I 
undertaken.     There  should  be  a  tutorial  relation  I 


between  t<;ai-hers  and  students,  so  that  different 
aspects  of  each  research  problem  may  be  discussed 
both  informally  and  at  a  periodical  colloquium. 

With  regard  to  the  choice  of  apparatus,  there 
appear  to  be  .some  definite  criteria  which  must  be 
oljserved  in  all  institvitioiis  which  do  not  possess 
unlimited  funds.  In  the  fii-st  |)lac-e  it.  will  perhaps 
be  accepted  that  a  good  deal  of  tlu'  .special  appa- 
ratus for  research  should  be  designed  and  put 
together  by  teachers  and  students,  using  ivs  far  as 
possible  ordinary  laboratory  sto<  k.  A  liberal 
petty  cash  allowance  which  may  be  spent  locally 
on  felt,  telephonic  wire,  sheet  iron,  etc.,  Ls  also 
indispensable,  for  this  purpose.  Compact  and 
portable  instrument*  may  bo  bought  if  they  are 
relatively  inexpeiLsive  and  ciisily  obtainable  in 
this  country.  Thus  a  student  need  not  attempt 
to  make  an  ammeter  but  should  set  up  his  own 
capillary  electrometer.  The  provision  of  expensive 
apparatus  depends  of  course  upon  the  liberality 
of  university  and  local  authorities  or  local  bene- 
factors. .Such  apparatus  should  fulfil  the  con- 
ditions of  being  dillicult  or  impossible  of  con.struc- 
tion  by  an  amat<nir,  and  of  permanent  value  for 
increasing  scientific  knowledge.  Thus  a  calori- 
metric  bomb  or  a  small  autoclave  is  a  good  invest- 
ment, while  a  model  automatic  Sprengel  pump 
would  be  an  extravagance  in  most  cases. 

A  complete  and  eompai^t  direit  reading  tliermo- 
electric  pyrometer  is  a  necessity  in  a  modern  works 
requiring  temperature  control.  But  if  a  research 
student  mshes,  e.;/..  to  take  cooling  curves  of 
alloys  or  mixtures  of  fused  salts,  he  may  be 
supplied  with  the  materials  for  a  base-metal 
thermo-couple  and  an  ordinary  potentiometer 
bridge.  With  these  he  will  gain  an  intimate 
knowledge  of  the  advantages  and  defects  of  one 
of  the  most  important  toofi  of  the  modern  works 
chemist. 

A  preliminary  knowledge  of  the  methods  of 
determining  hydi-ion  concentration,  the  heats  of 
chemical  reactions,  the  electrolytic  conductivity 
of  solutions,  etc.,  will  no  doubt  Boon  form  an 
essential  part  of  an  Honours  course  in  all  univer- 
sities. These  methods,  included  under  the  name 
"  physical  chemistry,"  wUl  then  be  used  in 
attacking  the  problems  of  academic  research,  and 
will  finally  be  employed  with  confidence  in 
technical  investigations. 

The  choice  of  a  research  is  guided  mainly  by  the 
preference  of  the  student  and  the  previous  know- 
ledge of  the  teacher.  Few.  even  of  teachers  with 
comparatively  largo  leisure,  can  be  expected  to 
have  more  than  a  few  "  lines  "  of  research  properly 
opened  up.  I^hese  are  sufficient,  as  in  most  cases 
the  research  is  suggested  by  the  teacher.  For 
various  reasons  prot)lems  of  technical  interest  are 
difficult  to  obtain,  and  sometimes  they  have  not 
the  necessary  scientific'  interest  and  relation  to 
existing  and  proposed  theories.  Thus  a  mere 
investigation  of  the  t)est  proportion  of  sulphur  to 
produce  a  given  vul<-anised  product  is  not  suitable, 
whereas  the  investigation  of  the  molecidar  states 
of  the  constituents,  or  of  a  neat  method  of  analysis 
might  afford  good  subjects.  A  young  man  also 
has  a  right  to  expect  that  a  problem  not  of  his 
own  choosing  shall  yield  some  definite  results. 
These  conditions  being  fulfilled,  is  it  necessary  that 
the  research  shall  have  any  definite  connection 
with  probable  future  work  ? 

The  answer  that  is  given  to  this  question  will 
be  all-important  in  shaping  university  poUcy. 
If  it  can  be  proved  possible  to  produce  a  general 
power  of  chemical  investigation  by  means  of  a 
specific  research,  then  any  suitably  staffed  institu- 
tion of  university  standing,  without  special  equip- 
ment, will  be  able  to  play  an  important  part  in 
training  the  officers  of  the  army  of  production. 
The  educational  theory  of  "  formal  discipline  " 
states  that  all  faculties  can  be  trained  by  means 
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of  certain  selected  subjects,  notably  the  traditional 
classics  and  mathematics.  As  applied  to  school 
subjects  and  boys  of  school  age  this  theory  is 
somewhat  discredited.  But  the  branches  even  of 
a  subject  so  large  as  modern  chemistry  are  related 
to  one  another  more  closely.  Also  a  graduate, 
unUke  a  school-boy,  can  apply  skill  gained  in  one 
department  to  another  department.  Those  who 
do  not  become  mentally  adult  in  this  sense  would 
benefit  more  by  a  specific  vocational  training. 
But  the  scientific  organiser  of  industry  (who  may 
perhaps  at  some  future  date  be  allowed  a  voice  in 
the  management  equal  to  that  of  his  business 
colleagues)  needs  chiefly  a  fine  judgment  in  select- 
ing from  the  mass  of  facts  and  theories,  combined 
with  a  practical  skill  in  devising  ways  and  means 
for  attacks  upon  new  problems.  This  can  be 
gained  by  suitable  research  of  any  sort.  For 
example,  the  principal  type  of  research  at  Univer- 
sity College,  London,  was  formerly  that  which 
involved  the  preparation  and  purification  of  gases, 
and  the  manipulation  of  these  at  low  temperatures. 
The  lessons  gained  in  this  kind  of  research  have 
been  successfully  apphed  by  the  graduates  to  the 
most  varied  kinds  of  industrial  problems. 

Discussion. 

Mr.  Cabb  did  not  agree  that  even  simple 
problems  such  as  the  conditions  of  vulcanising 
rubber  were  not  suitable  subjects  for  scientific 
technical  research.  Many  simple  processes  could 
be  improved  if  only  people  of  thoroughly  scientific 
training  were  employed  in  patiently  investigating 
them.  Such  problems  would  teach  the  student 
to  energise  himself  and  to  wrangle  with  difficulties. 
Great  attention  should  be  applied  during  the 
finishing  course  at  coUege  to  disciphning  the  mind 
to  deal  with  practical  problems.  It  was  the 
energy  which  the  exercise  of  this  discipline  brought 
out,  which  was  one  of  the  very  important  points 
in  a  man's  training. 

Mr.  WiLKiE  considered  that  one  of  the  greatest 
needs  for  university  and  college  i-esearch  was 
enthusiasm.  Enthusiasm  expended  upon  carefully 
selected,  suitable  subjects  was  of  more  value  than 
anything  else.  That  was  one  of  tlie  points  where 
our  research  centres  seemed  to  lag  behind  those 
of  Germany.  Leeds  University  had  one  of  the 
best  colloquiums  he  had  heard  of,  where  the 
professors  of  chemistry  and  the  aUied  subjects 
of  engineering  met  the  students  and  discussed  the 
researches  they  themselves  were  undertaking 
and  intended  to  undertake,  and  compared  the 
results  with  those  of  the  same  type  being  under- 
taken in  the  continental  universities.  If  indus- 
trial chemists  could  be  successfully  trained  by 
undertaking  researches  in  rare  gases,  there  would 
be  more  enthusiasm  developed  in  researches 
which  were  more  directly  connected  with  a  larger 
field  of  industry. 

Professor  Bulleid  said  he  had  been  struck  with 
the  Umited  outlook  of  a  number  of  chemists  he 
had  met  in  works  in  the  application  of  science 
to  problems  outside  those  with  which  they  were 
immediately  connected,  and  their  lack  of  apprecia- 
tion of  the  all-round  nature  of  a  big  problem,  of 
wliich  the  chemical  analysis  might  be  only  one 
small  part.  He  impressetl  upon  his  students 
the  fact  that  they  could  not  afford  to  neglect 
anything.  He  dwelt  upon  the  value  of  training, 
the  idea  of  setting  out  to  finil  something  new, 
devising  methods,  collecting  results,  etc.  The 
difficulty  with  the  student  who  was  setting  out 
to  do  research  work  was  first  of  all  that  he  must 
know  the  problem  given  to  him.  The  practica. 
thing  was  for  him  to  find  Ids  own  problem,  to  put 
the  question  to  him.selt  :  "  Can  this  be  improved  ?" 
When  a  man  had  been  able  to  find  his  own  problem 


he  would  be  prepared,  when  he  got  into  a  works, 
to  experiment.  The  student  ought  to  devise  his 
own  methods  and  meet  his  own  difficulties,  and 
only  fall  back  on  the  teacher  in  the  end.  He 
must  be  expected  to  blunder,  but  if  he  blundered 
on  until  he  finally  succeeded  he  was  a  much 
better  man  when  he  got  into  the  works. 

The  Chairman  said  he  wondered  why  a  chemist 
should  always  be  required  to  know  a  good  deal  about 
other  sciences.  No  Uving  chemist  was  an  authority 
on  every  branch  of  chemistry,  and  he  wondered 
what  type  of  man  it  was  that  was  to  be  able  to 
take  up  all  kinds  of  research  work,  that  was  also 
to  be  able  to  perform  accurate  analyses  with  speed, 
and  was  also  to  have  a  fairly  wide  knowledge  of  all 
kinds  of  abstruse  engineering  problems, 

Mr.  CoLLiTT  mentioned  that  Sheffield  University 
provided  quite  as  good  a  training  as  the  conti- 
nental one  Dr.  Prideaux  had  mentioned.  He  did 
not  think  there  was  a  university  in  the  world 
which  gave  such  a  good  metallurgical  training. 
He  was  inclined  to  ask  whether  the  chemist  of  the 
future  was  going  to  spend  the  greater  part  of  his 
time  in  the  laboratory  or  in  the  works.  If  in  the 
steel  or  blast  works  he  did  not  seem  satisfied 
to  remain  a  chemist.  The  reason  was  lack  of 
proper  remuneration.  His  position  as  a  chemist 
had  never  been  properly  valued. 

Dr.  Prideaux,  in  reply,  urged  that  the  best 
incentive  a  man  could  get  was  a  scientific  interest 
in  a  problem.  If  a  man  in  a  works  had  a 
theoretical  problem  to  investigate  he  would  see 
the  business  aspect  of  it  fast  enough  in  the  interest 
of  his  employers.  The  best  thing  would  be  to 
follow  a  university  trairung  with  two  years  in  a 
technical  high  school,  but  that  course  was  too 
long  and  expensive  and  therefore  they  had  to  fall 
back  upon  practical  pohtics,  at  all  events  in 
England. 
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The  Shore  Scleroscope. 

Mr.  Ueh.naki)  ('oi.litt  gnvi'  a  description  of  the 
Shore  Sclei-osrope,  iiiiil  ileinoiistrateil  its  use. 
It  is  particuliirly  u.seful  in  (;augin);;  the  liardness  of 
case-liartlt'iu-il  st«el  parts.  Briefly,  thi-  instrument 
I'oiisLsts  of  a  .small  hainiuer,  the  striking  face  of 
which  is  a  tliaiiiund.  The  hammer  is  .allowed  (o 
fall  a  certain  distniioe  (.alioiit  ten  inches)  down  a 
vertical  j^lass  tuhe  on  to  llu-  nialiri.d  to  !»•  tesl<>d. 
At  the  back  of  the  glass  tube  is  a  scale  divided 
into  1-tO  divisions,  the  figur«^  of  100  representing 
a  well  hardenetl  tool  steel.  After  striking  the 
material  under  test,  the  hainnier  rebounds  and 
the  height  of  reboiiml  as  read  olt  on  the  scale 
ut    the    back    of    tube    is    the    hardness    number. 

.\n  illustration  of  the  instrument  aiipears  on 
the  preceding  page. 


Obituary. 


O.  A.  B.  TENNANT. 

Second  Lieutenant  ('.  A.  K.  Teunant,  who  was 
killed  near  Ypres  un  .May  0th,  was  educated  at 
lOloii  and  afterwards  entered  the  firm  of  0. 
Teiinaiit.  Sons,  and  Ci>.,  !l.  Mincing  Lane,  E.C. 
For  some  years  he  had  bi^en  in  the  Montreal 
branch  of  the  firm,  but  at  the  outbreak  of  war 
he  roturn(?d  to  England  and  enlisted  in  the 
Ixindon  Scottish.  In  .Tanuary  he  was  given  a 
conunission  in  the  :ir(l  Dorsetshire  Regiment 
ami  left  for  I'Yance  in  March,  attached  to  the 
2nd  Devonshire  Regiment. 
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Solar  energy  ;    Ulilisnlion  of  - 


A.  S.  E.  Acker- 


mann.    J.  Roy.  Soc.  Arts,  19L5,  63,  538—565. 

The  history  of  the  subject  is  outlined  briefly  and 
special  reference  made  to  investigations  culminat- 
ing in  the  establishment  of  the  Shunian-Boys 
sun-power  plant  at  Meadi,  near  Cairo,  during  1912 
and  1913.  This  apparatus  consists  of  five  parallel 
units  arranged  with  their  axes  N  and  S  and 
mounted  so  as  to  "  follow  the  sun  "  automatically. 
Each  imit,  205  ft.  long,  is  composed  of  a  boiler 
placed  on  edge  in  a  channel-shaped  reflector  of 
parabolic  cross-section  ;  and  each  boiler,  placed 
at  the  focus  of  its  reflector,  is  surrounded  by  an 
air  space  enclosed  by  a  single  thickness  of  glass. 
The  total  area  of  sunshine  collected  is  13,269  sq.  ft., 
the  concentration  ellected  by  the  reflectors  being 
4  J  to  1.  In  an  extended  series  of  trials  made 
with  this  plant,  the  maximum  quantity  of  steam 
produced  was  12  lb.  per  100  sq.  ft.  of  sunshine 
per  hour,  i.e.,  183  sq.  ft.  of  sunshine  per  brake 
norse-power  (1  b.h.p.  =22  1b.  of  steam  at  atmos- 
pheric pressure)  ;  the  maximum  thermal  eHiciency 
was  401%  (solar  constant=712  B.Th.U.  per 
sq.  ft.  per  min.).  In  the  best  one-hoiu-  run, 
1442  lb.  of  steam  at  atmospheric  pressure  was 
produced.  The  utilisation  of  solar  energy  is' 
regarded  as  almost  a  solved  problem  where 
sunshine  is  plentiful  and  coal  only  obtainable  at 
£3  10s.  per  ton.— W.  E.  F.  P. 

Patents. 

Dryinr/  cylinders  ;  Construction  of  steam-heated ; 

H.   Smith,  and   Mather  and   Piatt,  Ltd.,  Man- 
chester.    Eng.  Pat.  8401,  April  3,  1914. 

In  steam-heat«d  cylinders  for  drying  continuously 
textile  or  other  goods,  the  ends  are  formed  with 
slightly  conical  flanges  which  fit  into  the  cylinder 
shell,  the  ends  of  which  are  also  slightly  tapered, 
so  that  the  joint  is  kept  tight  by  the  internal 
pressure.  Rings  of  corresponding  shape  are 
forced  on  to  the  ends  of  the  cylinders  to  strengthen 
the  joints.  .Special  means  are  provided  for  ensur- 
ing a  tight  joint  between  the  hollow  trunnions  and 


the  cylinder,  and  between  an  air  or  vacuum 
valve  and  the  cylinder.  To  collect  condensation 
water,  troughs  are  arranged  along  the  sides,  con- 
verging towards  one  another  at  one  end  and 
discharging  into  a  collecting  chamber  which 
delivers  into  the  hollow  trunnion. — W.  F.  F. 

Furnaces  for  supplying  heated  air  and  gas  employed 
in  drying  processes.  The  Staveley  Coal  and  Iron 
Co.,  Ltd.,  and  C.  P.  Markham,  Chesterfield. 
Eng.  Pat.  20,232,  Sept.  26,  1914. 

Low-grade  fuel  is  burned  in  the  closed  com- 
bustion chamber,  a,  provided  veith  a  grate,  c,  and 
a  closed  a.slipit,  /'.     Air  enters  tlirough  the  flue,  ;, 


and  circulates  through  the  hollow  walls  of  the 
combustion  chamber.  Part  enters  the  ashpit 
through  the  ports,  k,  k,  and  serves  as  primary 
air  for  combustion ;  part  enters  the  fire-door 
through  the  slots,  o,  o,  for  the  purpose  of  pre- 
venting the  door  becoming  overheated  ;  part 
enters  the  combustion  chamber  through  the  ports. 
I,  I,  and  serves  as  secondary  air  for  combustion  ; 
and  part  mixes  with  the  products  of  combustion, 
which  enter  the  conduit;  h;  through  the  port,  g. 

— W.  H.  0: 
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Drtfing  apparatus.    G.  H.  Hagan.  Pittsbursh,  Pa. 

U.S.  Pat.  1.126.107.  Jan.  2().  191.5.  Date  of  appL. 

Jan.  22.  1914. 
A  CYUxnER.  19.  inbuilt 
up  of  a  imruber  of  hollow 
lonsitudinal  section.':.  2. 
One  wall.  3.  of  each 
section  projects  into  the 
cylinder.  19.  and  as 
the  whole  is  rotated, 
these  projections  serve 
to  Kft  up  and  stir  the 
material,  whichis  passed 
through  the  cylinder  in 
one  direction,  whilst  hot 
gases  from  a  furnace  are 
passed  through  the 
hollow  sections,  2.  in 
the  reverse  dii'ection. 
— W.  H.  C. 

Desiccaiinq  apparatus.  E.  E.  Eldredge.  Chevy 
Chase.  B.C.  r.S.  Pat.  1.134.731.  April  6.  1915. 
Date  of  appl..  April  11,  1914. 
Atomised  fluid  to  he  desiccated  is  injected  into 
the  innermost  of  a  niuul>er  of  communicating 
horizontal  concentric  cylinders,  and  travels  between 
the  concentric  walls,  from  which  the  dried  residue 
is  removed  l>y  conveyors. — W.  F.  F. 

Liquids ;      Evaporation     and    distillation     of . 

C.    T.    Thorssell.    Gothejahunr.    and    H.    L.    R. 

Lunden.  Stockholm.  Sweden.     Eng.  Pat.  9295, 

April   14.   1914.  , 

To  avoid  loss  due  to  the  latent  heat  of  the  vapour, 
distillation  is  effected  at  or  near  tlie  critical  tem- 
perature and  pressure  of  the  liquid.  The  vapour 
produced  at  the  critical  point  is  condensed  at  a 
sUghtly  lower  temperature  and  pressure  in  a  coil 
inihiersed  in  the  fresh  liquid  wliich  is  being  pumped 
to  the  still.  This  liquid  is  thei'eby  heated  to  nearly 
the  critical  point.  The  energy  still  contained 
in  the  condensed  liquid  is  used  to  drive  a  recipro- 
cating piston  which  operates  the  piunp. — W.  F.  F. 


Filtering  ;     Cloths  for  - 


T.    D.    Morson   and 


C.  S.  Roy.  Ponders  End.  Middlesex.    Eng.  Pat. 

10.527.  April  2S,  1914. 
A  FtLTER   cloth  which  resists   acids,   alkalis,   and 
alkiUuie  hypochlorites,  is  woven  from  threads  com- 
posed   of '  glass    wool    or    like    vitreous    silicious 
material. — W.  F.  F. 

Reirigeration ;      Process    of .         Refrigerating 

apparatus.    W.  J.  Kelly,  Chicago,  111..  Assignor 

to  Autovacuum  Refrifferatins  Co..  Xew  Orleans, 

La.   r.S.  Pats.  1.122.602  aftd  1.122.603.  Dec.  29. 

1914.     Date  of  appl..  March  5,  1914. 

The  apparatus  consists  of  two  superposed  vessels, 

A,  B,  connet-ted  by  the  pipes,  a.  b.  provided  with 

an  auxiliarv  tank.  C.  and  connected  with  a  con- 


denser, E.  a  reservoir  for  liquefied  animonia.  G, 
and  a  refrigerating  coil.  J.  Starting  with  A  and  B 
full  of  strong  liquor.  C  partly  full  of  weak  Uquor. 
and  G  partfy  n\\\  of  condensed  ammonia,  vrhich 
passes  tnrough  the  valves,  H,  J>,  to  the  coil,  J. 
'•'here  it  ia  expanded   and   produces  the  required 


refrigeration,  B  is  heated  by  the  burner.  L,  or 
by  a  steam  coil.  The  greater  part  of  the  ammonia 
and  a  portion  of  the  water  is  distilled  off  and 
condensed,  the  condensed  liquid  collecting  in  G. 
During  this  time  the  expanded  ammonia  from  the 
coil.  J.  is  absorbed  by  the  weak  liquor  in  C.  When 
the  distillation  is  completed  and  the  volume  of 
liquor  in  the  containers  reduced  to  the  level  shown, 
the  heating  is  stopped  and  the  valve.  /'.  is  closed 
and  d^  and  d*  are  opened.  The  condensed  ammonia 
is  now  absorlied  bv  the  weak  liquor  remaining  in 
B.  and  the  strong  liquor  from  C  also  passes  into  B. 
When  C  is  empty  it  cools  and  a  vacuum  is  fonned. 
so  that  some  of  the  weak  liquor  resulting  from  the 
mixture  of  strong  liquor  from  C  with  the  weak 
liquor  in  B.  returns  and  fills  C  to  the  level  of  the 
pipe.  c.  The  valve,  c^.  is  now  closed,  and  the 
reserve  of  weak  liquor  is  held  till  the  liquor  in 
A.  B.  is  satiu'ated  with  ammonia ;  when  this  is  the 
case  the  valve,  d*.  is  closed  and  the  valves,  /t  and 
d*.  are  opened,  and  the  ammonia  is  again  distilled 
off  from  A.  B.  the  weak  liquor  in  C  serving  to 
absorb  the  ammonia  while  the  distillation  is 
taking  place. — W.  H.  C. 


Kiln  :   Doimidraught.  continuous  ■ 


F.  D.  Shaw, 


Chicago,  m.  U.S.  Pat.  1.133,582,  March  30.  1915. 
Date  of  appl..  March  9.  1912. 

Hot  gases  from  oil  burners  are  forced  downwMHis 
into  a  central  heating  chamber  formed  above  the 
arched  roof  of  a  tuiuiel  kUn.  The  hot  gases  pa-ss 
downwards  from  this  chamber  on  to  the  materials 
travelling  through  the  kiln,  tlvrough  pa.ssages 
formed  along  the  arched  i-oof. — W.  H.  C. 

Kiln  ;       Continuous     compartment     gas-fired . 

W.  D.  Richardson.  Worthington."  Ohio.  U.S. 
Pat.  1. 133.885.  March  30.  1915.  Date  of  appl., 
June  9.   1913. 

Gas  passes  from  a  main  to  a  distributing  chamber. 
and  thence  by  flues  to  several  ports  within  the 
firing  compartment,  the  ports  being  arranged  in 
staggered  relation  to  one  another.  Air  is  con- 
veyed to  the  firing  compartment  by  suitable  flues 
and  delivered  downwards  to  the  gas. — W.  H.  C. 


Filtering  apparatus  ;  Rotary 
LevaUois-Perret.  France. 
Xov.  20.  1914.   Under  Int.  Conv..  Nov.  26, 


L.  Hertenbein, 

Eng.    Pat.    22.840, 

"      1913. 


See  Ft.  Pat.  465,323  of  1913  ;    this  J..  1914.  540. 

FiUer.  C.  Butters.  Oakland.  Cal.  U.S.  Pat. 
1.136.863.  April  20.  1915.  Date  of  appl.,  June  18. 
1913. 

See  Fr.  Pat.  472.017  of  1914  ;    this  J..  1915.  410. 

Drying  apjyaratus.  G.  Binder,  Rochester.  N.Y.. 
Assignor  to  American  Laundry  Machinery  Co., 
Cincinnati.  Ohio.  U.S.  Pat.  1.136.645.  April  20, 
1915.    Date  of  appl.,  Jan.  21,  1914. 

See  Eng.  Pat.  8936  of  1914  ;    this  J..   1915,   16. 


Da.— FUEL;    GAS;    MINERAL    OILS    AKD 
WAXES. 


Coal   and  coke ;     Exportation   of .     Board   of 

Trade  J..  May  13,   1915. 

By  an  Order  in  Council  dated  May  6th.  the 
exportation  of  coal  (including;  anthracite  and 
steam,  gas.  household,  and  all  other  kinds  of 
coal)  and  coke  is  prohibited  on  and  after  Mav 
13th  to  all  destinations  abroad  other  than  British 
Posseaslons  aod  Protectoratea  and  Alli»d  Countries' 
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Coal  duM  :  Iiifljwiirf  of  thv  quiixtiti/  tiiul  nwlJtod  of 
diiilribulion  of  -  on  iln  cr/i/KHimicss  and  on 
the  alri'iuith  of  thr  ixiilosioii.  K.  .1.  C/.iipliii.'ikv. 
Ofstiir.  /eits.  Beis-  ".  lliitl.nw..  1!H  I,  62, 
.'501— 50lt.  Z.  angew.  Clioiu.,  lid;"),  28,  lUf.,  51. 
Thi.s  iti  the  fifth  ivport  on  the  tosts  inmic  in  the 
exporimentai  nalliTV  at  Hahitz  in  tin-  Rossitz- 
Oslawau  ooal  distriVt  (.seo  tliis  J..  11)09,  1224; 
1910,  108:5;  11112,  (129).  To  los.son  the  inthience 
of  tho  compression  wave  preceding;  tlie  explosion 
wave  on  the  ilensity  of  tlie  dn.st  cloud,  the  dust 
zones  were  iiia<le  as  lon>;  as  possible  (up  to  294  m.). 
For  the  dust  examined,  the  limits  witliin  which 
explosion  occurred  were  40  ^rms.  ami  2000  grnis. 
respectively  per  ch.  m.  of  air.  With  inci-easing 
density  of  the  dust  cloud  tlie  force  of  the  explosion 
increased  to  a  maximum  and  then  decreased. 
The  tlame  velocities  observed  were  as  follows: — 
40  grms.  of  coal  dust  per  ch.  m.  of  air,  :{4  m.  per 
sec.  ;  00  jjrms.,  liO  m.  :  .SO  grms..  0.">  m.  :  100  Rruis., 
90  m.  ;  200  tjrms..  170  m.  ;  .SOO  grins.,  108  m.  ; 
1000  gnns.,  .')">  m.  ;  and  2000  gnus,  of  coal  dust 
per  ct).  m.,  14  m.  per  second.  Further  experiments 
are  to  he  ma<le  in  a  gallery  000  m.  long,  as  trust- 
worthy residt-s  can  be  obtaiueil  only  when  very 
long  dust  zones  are  used. — A.  S. 

Coke  breeze  briqtietles.  Behr.  J.  Gasbeleucht. , 
March  «.  1915.  J.  Gas  Lighting,  1915,  130, 
212—218. 
The  utilisation  of  coke  breeze  in  gas  works  for 
tiring  boilers  necessitates  the  use  of  special  gratis, 
blowt-rs,  etc.,  and  is  generally  unsatisfactory.  In 
specially  constructed  suction  producei-s  it  gives 
gooil  results,  but  the  demand  for  breeze  for  these 
plants  is  relatively  small  ;  moieo\  er,  the  demand 
for  breeze  for  paving  and  building  purposes  has 
fallen,  the  cheaper  clinker  being  used  largely  in 
its  stead.  .Vt  the  Kolberg  ti.is  Works  good  results 
have  been  obtained  in  the  manufacture  of  coke- 
breeze  briquettes  by  mixing  the  fine  breeze 
with  about  0°,',  of  finely  divided  hard  pitch, 
tipping  the  mixture  into  the  receiver  of  an  elevator, 
and  transferring  it  to  a  funnel-shaped  mixing 
machine  into  which  superheated  steam  and  waste 
furnace  gases  are  led.  This  is  sufficient  to  melt 
the  hard  pit<-h.  and  the  hot  mixture  pa.s.ses  through 
an  outlet  at  the  bottom  of  the  mixer  into  a  filling 
vessel  placed  above  a  rotating  moulding  table. 
The  briquettes  are  about  2  J  in.  long  by  2i  in.  diam., 
and  when  hot  are  strong  enough  to  withstand 
handling  with  coke  forks.  They  may  be  used  in 
all  cases  where  the  layer  of  fuel  is  not  less  than 
8 — 10  inches,  and  where  the  draught  is  sufficient 
for  ordinary  2-inch  coke.  The  best  results  are 
obtained  in  closed  iron  stoves,  central  heating 
plant. etc.  Thecostof  manufacture  is  5}cl.  per  cwt., 
the  lowest  selling  price  on  the  works  is  S^d.  per 
cwt.,  and  under  the  least  favourable  circmnstances 
the  profit  is  4s.  7d.  per  ton.  .\  complete  installa- 
tion costs  £225  ;  with  one  press  working  for 
300  days  of  10  hours  in  the  year.  1050 — 1125 
metric  tons  of  coke  briquettes  was  produced. 

— E.  R.  A. 

Calorimetric    bomb  ;      Manipulation    of    the . 

Calrulalion  of  heats  of  eombtialion.    W.  A.  Roth. 

Annalen,   1915,  407,  112— 133.     J.  ('hem.  Soc., 

1915,  108,  ii.,  145—146.    (Compare  this  J.,  1910, 

783). 
The  following  subjects  are  discussed:  (1)  The 
correction  for  the  exchange;  of  heat  with  the 
surroundings.  (2 )  The  determination  of  the  water- 
equivalent  of  the  apparatus.  It  is  shown  that  the 
mere  exchange  of  one  thermometer  for  another 
affect*  the  value.  (3)  The  use  of  benzoic  a<^id  and 
of  sucrosfe  for  calibration  purposes.  (4)  The  cali- 
bration of  the  apparatus  by  ah  electrical  method. 
The  difference  Ijetween  this  and  the  thermal 
method  is  only  about  01%.  (5)  Factors  to 
bb  Used  in  compariiig  the  thennocaemical  data  of 


dififorent  investigators.  (0)  In  many  cases  the 
molecular  heat  of  combustion  of  a  li([uid  or  solid 
substance  can  be  r<jughly  calculated  by  multiply- 
ing by  52-2  tlie  number  of  atoms  of  oxygen 
reqiiirod  for  the  complete  comliustion  of  one 
molecule  of  the  substance. 

Calorimclrif  bomb  ;  Combuntion  oj  volatile  utibntaiices 
in   the  W.    A.    lloth   and    H.    Wallasch. 

Anualeu.  1915.  407,  134 — 145.  J.  Chem.  Soc, 
1915,  108,  ii.,  140. 
TllK  combustion  of  the  vapoiu-  of  a  volatile  sub- 
stance is  incomplete,  even  in  the  presence  of  a 
large  excess  of  oxygen.  The  authors  have  tested 
the  methods  of  overcoming  this  difficulty  proposed 
by  various  investigators,  and  come  to  the  conclu- 
sion that  no  method  is  applicable  universally.  In 
the  ■'  protective  "  methods  the  use  of  combustible 
envelopes  is  not  recommended  ;  glass  envelopes 
are  preferable.  The  following  ilevices,  arranged 
in  order  of  increasing  efficiency,  are  recommended  : 
glass  vessels  with  small  caps  of  gelatin,  or,  better, 
celluloid  ;  enclosure  of  tin;  platinum  comVjustion 
disli  liy  a  glass  cover  sealed  witii  vaseline,  or,  best 
of  all,  by  a  "  cellon  "  or  "  cellophan  "  cover  sealed 
witlx  vaseline. 

Benzol  from  coal  gas  ;  Recovery  of .  W.  Dia- 
mond. North  of  Eng.  Gas  Managers'  Assoc, 
May  1,  1915.  J.  Gas  Lighting,  1915,  130,  267— 
270. 
To  recover  the  maximum  quantity  of  benzol  from 
coal  gas,  the  washing  oil  should  have  a  sp.  gr. 
between  104  and  106  ;  when  it  reaches  the  latter 
figure  it  shouUl  be  rejected.  Comparative  experi- 
ments with  dill'erent  washing  oils  showed  that  coal- 
tar  creosote  absorbed  five  times  as  much  benzol  as 
filtered  anthracene  oil.  The  amount  of  water  in 
the  washing  oil  should  not  exceed  1  %  ;  the  presence 
of  2-5%  in  creosote  reduces  its  efficiency  by  over 
35%,  7-5%  by  45%,  and  10%  by  73%.  By 
reducing  the  temperature  of  the  gas  below  15°  C. 
and  that  of  the  washing  oil  to  0°  C.,  absorption  is 
increased  by  20%  Iiut  the  cost  of  the  cooling  is 
prohibitive.  The  extraction  of  21  gallons  of 
benzol  from  gas  per  ton  of  coal  results  in  a  decrease 
of  4-5%  in  the  calorific  Value  of  the  gas  ;  removal 
of  2-5  galls,  shows  a  decrease  of  7  %  and  of  3  galls, 
a  decrease  of  8%. 

Mineral  oil  production  of  the  Red  Sea  Fields.   Board 

of  Trade  J.,  May  0,  1915. 
The  development  of  the  Red  Sea  oilfields  pro- 
gres.sed  very  satisfa<-torily  during  1914.  The  total 
production  of  t>il  from  the  fields  during  the  year 
considerably  exceeded  the  output  for  the  previous 
year  ;  moreover  it  is  anticipated,  in  view  of  the 
fact  that  oil  is  now  being  ofitaiiied  from  the  conces- 
sions south  of  Gemsa,  that  a  far  larger  output  will 
be  obtained  during  1915.  Tho  crude  oil  is  trans- 
ferreil  from  Gemsa  or  HiU'ghada  to  the  refinery 
at  Suez,  where  it  is  converted  into  benzine,  kero- 
sene, and  liquid  fuel.  In  1914  the  quantity  of 
crude  oil  imported  into  Suez  for  refining  was 
119,349  metric  tons,  valued  at  £E.  179,023,  and 
of  heavy  benzine  distillate  11,893  metric  tons, 
valued  at  £E.  83.251.  The  output  of  the  refined 
products  was  as  follows  : — 


Used  in 

Egypt. 

Exp*)rted  to  the  East, 
France,  and  tlie 
MediterraneaD. 

Liriuii-i  fui'l 

KiTiisoiie 

Riflncd  benzine 
Unrefined  benzine 

Metric 
tons. 
C.'M-i 
8.638 
1,186 
2 

£E. 
17,307 
43,100     1 
11,860     1 
14 

Metric 
tons. 
47,248 
22,154 
8.227 
16,921 

£E. 
118,120 
110,770 

82,270 
16,921 

Total     

16,749 

72,371 

94,560     j    328,08.' 

tB.- 

£1  09.  6ia. 
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Ethane     and     clhi/Iene  :      Separation     of ,     by 

fractional  distillation  in  a  vacuum  at  low  tempera- 
tures. G.  A.  Burrell  and  I.  W.  Robertson.  J. 
Amer.  Chem  Soc.  1915,  37,  896—902. 
AiTHOUGH  ethane  (b.  pt.  —93°  C.)  and  ethylene 
(b.  pt.  — 103°  C.)  mav  be  completely  separated 
by  fractional  distillation  at  low  temperatures 
(see  this  J.,  1915.  Ill),  the  operation  is  tedious 
when  a  considerable  proportion  of  each  gas  is 
present  in  the  mixture. — J.  B. 

Dehydration    of  vater-yas   iar   at   the    Amsterdam 
Western  Gas  Works.     See  III. 

Progressive     reduction     of     acetylene.     Paal     and 
Hohenegger.     See  XX. 

Determination    of  carbon   monoxide   by    the   iodine 
pentoxide  method.     Proboese.     See  XXIII. 

Patents. 

Coal    briquettes;      Method    of    carbonising    water- 
soluble     bindinq    materials    in .     Diamant- 

Brikettwerke  G.  m.  1>.  H.  Ger.  Pat.  280,4.o4, 
July  8,  1913. 
The  briquettes  are  exposed  at  once  to  a  temperature 
of  190° — 200°  C,  so  that  most  of  the  water  evapor- 
ates before  an  impermeable  skin  is  formed  on  the 
surface,  and  carbonisation  is  then  effected  in  the 
usual  way. — A.  S. 

Coal  briquettes  with   sulphite-cellulose  u-aste    lye  as 

binding    material  :     Manufacture    of  .      B. 

Griitz.  Ger.  Pat.  280,455,  Nov.  21,  1913. 
Fine  coal  is  mixed  with  powdered  blast-furnace 
slag,  plaster  of  Paris,  cement,  or  like  material 
capable  of  combining  with  water  and  holdmg  it 
in  combination  at  temperatures  up  to  110°  C.; 
the  mass  is  mixed  iftith  about  14%  of  .sulphite- 
cellulose  waste  Ive  containing  50%  HjO,  heated, 
and  formed  into  briquettes,  which  are  heated  to 
carbonise  the  .sulphit-e-lye. — A.  S. 

Forestru  waste  as  fu£l  ;    Utilisation  of .    F.  von 

KaUtsch.     Ger.    Pat.    280,869,    June    14,    1914. 
Under  Int.  Conv.,  Oct.  20,  1913. 
Leaf-bearing  material  and  roots  of  woody  plants 
are    finelv     divided,     mixed    with    ground    wood 
charcoal  or  the  like,  and  briquetted. — A.  S. 

Coke  oven  for  heating  loith  either  rich  gas  or  low- 
gradegas.  C.Still.Ger.Pat.281,252, Aug.21, 1913. 
Begeserators  for  preheating  the  air  for  com- 
bustion are  arranged  alternately  with  recuperators 
for  preheating  the  heating  gas,  on  both  sides  of 
the  oven  and  along  the  full  length  of  the  battery 
of  ovens  ;  the  waste  gases  pass  through  the 
regenerators  on  one  side  of  the  oven  whilst  air 
is  passing  through  those  on  the  other  side.  The 
heating  gas  may  be  passed  through  the  recupera- 
tors on  the  same  side  of  the  oven  as  the  regen- 
erators through  which  air  is  passing,  or  through 
those  on  the  opposite  side. — A.  S. 

Gas;      Manufacture    of in    vertical    retorts. 

J.  Bueb.     Ger.  Pat.  280,746,  Sept.  4,   1913. 
In  the  event  of  excessive  pressure  developing  in 
the  retorts,  steam  is  blown  in  at  the  lower  part, 
whereupon  normal  conditions  are  soon  restored. 

Gas  generators.   G.  H.  Bentley  and  E.  G.  Appleby, 
London.     Eng.  Pat.  9040,  AprU  9,  1914. 

To  avoid  caking  of  the  fuel  and  clinker  formation, 
the  casing  is  lifted  and  lowered  relatively  to  the 
grate  and  simultaneously  revolved  eccentrically  to 
the  grate.— W.  F.  F. 


Gaseous  fuels  ;    Calorimetry  of  - 


H.  F.  Smith, 
Lexington,  Ohio.  U.S.'Pat.  1,134,768,  April  6, 
1915.     Date  of  appl..  Feb.  5,  1910. 

The  fuel  and  air  in  predetermined  proportions  and 
at  a  pressure  and  temperature  which  may  vary, 
but  must  be  the  same  for  both,  are  suppUed  to  a 
combustion  chamber  which  is  at  atmospheric 
pressure.  The  rise  of  temperature  of  the  air  and 
combustion  products  is  measured. — W.  F.  F. 

Lubricating  oils  and  greases  ;     Treatment  of  - 


H.    E.    Wilkinson    and    H.    Steward,    London. 
Eng.  Pats.  8279,  Apr.  1 ,  and  15,040,  June  23, 1914. 

Waste  oU  or  grea.se,  after  passing  through  a  filter 
1  and  magnetic  separating  apparatus,  is  heated, 
i  mixed  with  25  %  of  flour,  and  cooled  in  a  closed 
j    vessel  to  obtain  a  lubricant  for  use  in  gear-boxes 

and  the  like.— W.  F.  F. 

I   Drying  oils;    Manufacture  of from  products 

1        of  distillation   of  mineral   oils.     De   Bataafsche 

Petroleum    JIaatschappij,    The    Hague.       Eng. 

Pat.  23.376,  Dec.   1.   1914.     Under  Int.  Conv., 

Dec.  31,  1913. 

A  substitute  for  linseed  and  similar  drying  oils 
is  obtained  by  chlorinating  mmeral  oils  and  con- 
verting the  chloro-derivatives  into  unsaturated 
compounds  by  the  elimination  of  hydrochloric 
acid  by  heating  in  presence  of  a  catalyst,  such  as 
a  metal,  preferably  zinc,  or  a  metallic  chloride. 

— F.  W.  A. 

Mineral  oils  and  other  fluid  mijctures  of  hydrocarbons 
of  analogous  composition  ;    Process  for  improving 

the  quality  of .     Badische  AnUin  und   Soda 

Fabrik.    Fr.  Pat.  472,776,  May  28,  1914.    Under 
Int.  Conv.,  Sept.  1,  1913. 

The  oils,  etc.,  are  decolorised  and  deodorised  by 
treatment  in  the  fluid  condition  with  hydrogen,  at 
not  above  200°  C,  at  atmospheric  or  increased 
pressure,  and  in  the  presence  of  a  catalyst,  such 
as  nickel,  iron,  cobalt,  or  copper,  or  mixtures  of 
these.— C.  A.  M. 

Oven  for  generating  gas  and  producing  coke.  H. 
Koppers,  Essen,  Germany,  Assignor  to  H. 
Koppers  Co.,  Chicago,  lU.  U.S.  Pat.  1,134,683, 
AprU  6,  1915.   Date  of  appl.,  Oct.  21,  1914. 

See  Ft.  Pat.  460,517  of  1913  ;    this  J.,  1914,  68. 

Manufacture  of  lim£  and  gas.    Eng.  Pat.  5734.    See 
VII. 

Process  of  desulphurising  oils,  resins,  and  rubber. 
Ft.  Pat.  473,110.     See  XII. 

Process  of  rendering  petroleum  soluble,  and  product 
resulting  therefrom.   Fr.  Pat.  472,873.  See  XIXb. 

Analysis  of  gas  muctures.    Ger.  Pat.  281,584.    See 
XXIII. 

Quantitative  gas   analysis  by  an  acoustic  method. 
Ger.  Pat.  281,157.     See  XXIII. 


Ub.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    UGHTING. 

Coal    distillation  ;     Products    of .     W.    J.    A. 

Butterfield.  An  address  delivered  at  the  Cardifl" 
Conference  on  the  extension  of  British  trade, 
April  20.     J.  Gas  Lighting,  1915,  130,  205 — 209. 

The  output  of  coal  in  the  United  Kingdom  in  1913 
was  287,430,473  tons,  whilst  that  of  Germany  was 
274,578,000  tons,  including  86,t)93,000  tons  of 
brown  coal.  The  export  of  coal  from  Great 
Britain  is,  however,  much  greater  than  that  frorti 
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flepmany.  The  quantities  retAined  for  home  con- 
sumption in  1913  wort'  180,0«2,:}mt  niui  1248,958,000 
tons  respectively,  of  wiiiih  :?7,IS:t.!t44  and 
tt2,«13.n00  Utns'  wviv  <iul».iiis.'.l.  In  Great 
Britain  ■t2-7';u  of  the  tt>tal  coal  cju-bonised  was 
carboni.s<-il  in  pis  works;  in  tierniany  11"1%.  As 
(leruumy  carl>onisi-s  more  coal,  ami  in  .so  doing 
utilisi-s  cok<'  ovens  to  a  ^jivater  extent,  the  raw 
materials  ivuuire<l  fur  many  chemical  industries  are 
produced  in  livrKer  (|uaiititi<'s  llian  in  (ii-eat  Britain. 
This  a<lvanta);e  Ls  primarily  due  to  the  develop- 
ment of  the  iron  industry,  which  consumes  enor- 
mous quantities  of  oven  coke,  and  the  [lossibility 
of  making  tlie  home  supplies  of  tiu'  and  U'nzol  in 
the  United  Kingdom  e<iual  to  those  of  (Icrmany, 
depends  very  much  on  our  olitaininj;  a  supply  of 
good  prade  iiiin  ore  at  a  price  whicli  will  enable 
us  to  jjroduce  pig-iron  anci  steel  as  clieaply  as  in 
the  United  .States,   Mel^^iuin,  and  (iermany. 

Pruducis  frmn  Ihr  (li.stilltilidii  of  10(1  tons  of 
bitumino^is  coal.  The  trross  yield  of  coke  obtained 
by  the  distillation  of  jvn  avera(;e  coal  is  about  70%, 
of  whicli  about  47  5%  is  saleable,  the  difference 
l)eing  due  to  the  consumption  of  coke  a.s  the  sole 
fuel  for  heating  the  retorts,  and  also  io  the  pro- 
duction of  small  breeze  wliich  has  practically  no 
value,  although  means  of  briquetting  it  have  been 
devised  in  (jermany  (see  page  539).  The  yield  of 
saleable  coke  from  coke  ovens  is  about  60%. 
Retort  carbon  has  a  fairly  high  market  value,  but 
the  amoimt  obtained  is  often  less  than  0-10%. 
The  volatile  products  of  the  distillation  include 
about  6  cwt.  of  ammonia  which  yields  24  cwt.  of 
high-grade  ammonium  sulphate,  i.e.,  containing 
25%NH3.  Cyanogtni  compounds  are  present  to 
the  ext«nt  of  50 — 200  grains  of  cyanogen  per 
1000  cub.  ft.  and  are  partially  abstract^ed  in  the 
cooling  and  washing  and  partially  in  the  oxide  of 
iron  purifiers.  .Special  proce&ses  are  applied  at 
large  works,  especially  in  Germany,  for  the  direct 
extraction  of  cyanogen  compounds  from  the  crude 
gas.  Gas  from  coke  ovens  usually  contains  much 
less  cyanogen  than  that  from  gas  retorts.  It  is 
probable  that  German  gas  works  alone  have  yielded 
in  recent  years  cyanogen  products  equivalent  to 
10,000  tons  of  yellow  pru.ssiate  per  annum,  while 
the  output  from  the  United  Kingdom  has  not 
exceeded  5000  tons  per  annum,  a  quantity  wliich 
could  be  increafsed  to  24,000  tons,  if  cyanogen 
extraction  were  extended  to  all  the  gas  works. 
The  average  yield  of  cyanides  from  coal  gas  in 
this  country  should  be  about  2  cwt.  of  Prus-sian 
blue  or  3  cwt.  of  yellow  prussiate  or  2  cwt.  of 
sodium  cyanide  per  100  tons  of  coal  carbonised. 
By  careful  working,  cyanogen  recovery  might  be 
extended  profitably  in  this  country,  and  a  large 
proportion  of  the  German  export  trade  in  cyanides 
captured.  Hydrogen  sulphide  and  carbon 
bisulphide  are  the  chief  sulphur  compounds,  and 
are  present  to  the  extent  of  approximately  half  a 
ton  of  the  former  and  72  lb.  of  the  latter  per  100  tons 
of  coal  carbonised.  The  hydrogen  sulphide  is 
generally  retained  by  th'  oxiJc  <u'  ir.ui  in  the 
purifiers,  and  is  finally  utilised  in  the  manufacture 
of  sulphuric  acid.  The  amount  of  acid  produced 
corresponds  to  1-8  tons  of  sp.  gr.  1-71-  This  is 
more  than  sufficient  to  neutralise  the  ammonia 
present  in  the  volatile  products,  and  the  problem 
of  how  to  oxidise  the  sulphur  compounds  and 
combine  it  with  ammonia  in  a  single  operation,  is 
one  worthy  of  immediate  attention.  Carbon 
bisulphide  can  be  effectively  removed  at  small  cost 
where  gas  of  a  high  degree  of  purity  Ls  required. 
In  practice  from  1-5  to  3  0  gallons  of  benzol  are 
obtained  from  1  ton  of  coal,  the  average  being 
about  225  gallons  per  100  tons  of  coal  carbonised, 
and  it  has  been  ascertained  that  one-third  of  the 
benzol  present  in  coal  gas  may  be  abstracted 
without  inapoverishing  the  gas  unduly.  If  this 
were  done  it  is  estimated  that  the  gas  works  of  the 
United  Kingdom  could  produce  12,000,000  gallons 


of  benzol  per  annum,  and  the  coke-ovens  another 
00,000,000  gallons.  The  yield  of  coal  tar,  freed 
from  water,  may  be  taken  lus  1000  g.illons  ixt 
100  tons  of  coal.— R.  R.  A. 

SfiJdruliou  and  itlfnlifiralion  of  rcrtuin  homolot/oii.i 
ii-ilikeloncH  \diii<Hi/l.  rlc.].     .lohlin.     Srr   KX. 

PATENT.S. 

Arc  liiikt  carbons.  II.  Avrton,  Tjnmlon.  Rug.  Pat. 
850."i.  April  3,  1911."  Addition  lo  Kng.  Pat. 
22,319  of  1913  (this  .1.,  1914.  C.Sli). 

The  negative  carbon,  coveivd  with  copper,  is 
cored,  a  carbon  pencil  is  in.scrt<'d  in  the  hole,  ami 
the  int<'rmedialc  space  is  filled  with  a  packing  of 
material  whicli  will  be  <-onsumeil  dnring  use, 
leaving  a  liollnw  near  the  lip  of  the  inner  pencil. 

B.  N. 

Electrode  ;  Arc-lUild .  W.  U.  Mot(,  Lake- 
wood,  (Jhio,  Assignor  to  National  Carbon  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1,134,148,  April  ti, 
1915.     Date  of  appl.,  .luiie    (i,   1913. 

Thk  electrode  contains  a  carbonate,  .a  calcium  salt, 
precipitated  silica,  and  an  oxide  of  tungsten  mixed 
with  carbon. — B.  N. 

Carbon  filaments  for  electric  incandescence   lamps  ; 

Manufacture  of .      Siemens  u.  Halske  A.-G. 

Ger.  Pat.  281,015,  Feb.   12,   1914. 

A  SOLUTION  of  bakelite  is  used  as  binding  material 
for  the  carbon.  B.akelite  yields  a  very  strong, 
uniform  carbon,  and  even  small  quantities  have  a 
high  binding  power.  The  filamenfs  produced  are 
of  imitorm  structure  and  low  porosity. — A.  .S. 


m.— TAR   AND   TAR    PRODUCTS. 


Water-gas      tar ;      Dehydration      of 


at      the 


Amsterdam  Western  Gas  Works.  J.  Gas  Lighting, 
1915,  130,  196. 

A  CENTRIFUGAL  plant  which  reduced  the  water  in 
coal  gas  tar  from  25 — 30%  to  2 — 3%  in  one 
operation,  was  tried  with  water-gas  tar.  The 
first  experiments  were  unsuccessful,  but  by  working 
at  higher  temperatures  very  satisfactory  results 
were  obtained.  The  difference  in  specific  gravity 
between  water-gas  tar  and  water  increases  con- 
siderably with  rise  of  temperature.  The  centri- 
fugal machine  used  has  a  drum  revolving  at  a 
high  rate  of  speed  on  a  vertical  shaft  ;  at  the 
upper  part  of  the  interior  of  the  drum  is  fixed 
a  flat  ring,  4  inches  wide,  fitted  so  that  a  small 
space  is  left  between  the  inner  surface  of  the 
drum  and  the  outer  circumference  of  the  ring. 
The  tar  travels  upwards  along  the  inner  surface 
of  the  drum  to  the  upper  surface  of  the  ring, 
and  thence  to  the  tar  off-take.  The  water,  being 
lighter,  forms  a  layer  at  the  side  of  the  tar, 
and  travelling  upwards  its  passage  is  barred 
by  the  ring,  so  that  it  is  forced  along  the 
underside  of  the  ring  where  the  water  outlet  is 
fixed.  Tlie  temperature  necessary  for  the  perfect 
dehydration  of  the  tar  is  between  60°  and  70°  C, 
which  is  obtained  by  preheating  the  tar  in  a  rect- 
angular tank  fitted  with  an  outlet  pipe  for  the 
escape  of  any  gaseous  products.  The  heated  tar 
has  often  a  water  content  of  about  60  %,  and  this 
is  reduced  to  less  than  1  %  in  one  operation. 
Wat«r-gas  tar  emulsions  containing  80 — 90% 
of  water  have  been  treated  in  the  same  apparatus, 
the  working  temperature  being  95° — 100°  C,  no 
trouble  due  to  evaporation  being  experienced  at 
this  temperature.  The  tar  obtained  has  a  very 
low  content  of  "  free  carbon,"  viz.,  0 — 4%,  and 
the  average  calorific  value  Ls  17,200  B.  Th.  U.  per 
lb.  The  working  costs  of  the  treatment  are 
particularly  low,  arid  owing  io  its  unifoi-m  characte*- 
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the  tar  is  used  largely  as  a  substitute  for  mineral 
oil  fuel,  and  commands  better  prices  than  those 
obtained  for  tar  not  centritugally  treated. — E.R.A. 

Acetylene     condensations  ;      Pyrogenic .         R. 


Meyer  and  H.  Fricke.  Ber..  1914.  47,  2765—2774. 
Z.  angew.  Chem.,   1915,   28,  Ret.,  58. 

The  presence  of  m-  and  j)-xylene.  a-  and  p- 
methylnaphthalene.  1.4-diniethylnaphthalene.  and 
hydro-derivatives  o£  naphthalene  has  been  de- 
tected in  the  tar  obtained  from  acetylene  (this  J.. 
1912,  633  ;  1913,  1060).  Twenty-three  com- 
pounds present  in  ordinary  coal  tar  have  now 
been  detected  in  the  acetylene-tar.  Aqueous 
liquor  withdrawn  from  the  first  f\irnace  of  the 
apparatus  contained  phenol,  acetic  acid,  and 
formic  acid,  produced  probably  as  a  result  of 
oxidation  by  air  leaking  into  the  apparatus. — A.  S. 

Ebullioscopic  behaviour  of  solvents  at  different 
pressures.  III.  Aniline,  phenol,  naphthalene,  and 
dipJienyl.  E.  Beckmann  and  O.  Liesche.  Z. 
physik.  Chem..  1914,  89,  111—124.  J.  Chem. 
Soc,  1915,  108,  ii.,  144. 
The  ebuUioscopic  constants  of  aniUne  and  phenol 
have  been  determined  at  thirteen  different 
pressures  from  760  mm.  to  150  mm.,  naphthalene 
at  four  pressures  from  763  mm.  to  172  mm.,  and 
diphenyl  at  the  tlu-ee  pressures,  754,  458,  and 
188  mm.  It  is  shown  that  aniline  and  phenol 
are  very  similar  in  their  ebullioscopic  behaviour. 
The  constants  are  very  close  together  even  at 
reduced  pressures.  The  experimental  values  of 
the  constants  agree  w'ell  with  the  calculated 
constants,  except  those  ol)tained  from  the  Walden 
formula,  and  in  this  case  the  divergence  is  greater 
in  the  case  of  phenol  than  in  that  of  aniline.  This 
indicates  a  greater  association  in  the  case  of 
phenol,  and  also  that  aniline  is  not  a  strictly 
normal  liquid,  even  though  the  association  is 
only  slight.  The  constants  obtained  experi- 
meiitallv  for  naphthalene  and  diphenyl  agree 
satisfactorily  with  the  theory.  It  is  therefore 
shown  that  the  calculation  of  the  ebullioscopic 
constants  from  critical  data  is  allowable  in  the 
case  of  high-l)oiling  liquids.  The  newly-determined 
values  of  K  are:  aniline.  36-9;  phenol.  360; 
naphthalene,  580  ;   and  diphenyl,  70-6. 

Chloranil  and  hromunil ;    Preparation  of from 

phenol.  Chlorination  by  means  of  aqua  regia. 
R.  Kempf  and  H.  Moehrke.  Ber.,  1914,  47, 
2615—2622.    Bull.  Soc.  Chim.,  1915.  18,  148. 

The  best  yields  of  chloranil  were  obtained  by 
dissolving  10  grnxs.  of  phenol  in  225  c.c.  of  con- 
centrated hydrochloric  acid  and  saturating  the 
solution  with  chlorine,  cooling  first  with  water, 
and  afterwards  warming  on  a  water-bath.  After 
adding  75  c.c.  of  concentrated  nitric  acid,  the 
heating  was  continued  for  about  20  hours.  Yield 
8-9  grms.,  m.  pt.  285° — 286°  C.  Under  other 
conditions  oxalic  acid  and  2.4-dinitro-6-chloro- 
phenol  were  also  produced  to  the  detriment  of 
the  chloranil.  Bromanil  was  obtained  by  adding 
25  c.c.  of  concentrated  nitric  acid  to  a  solution  of 
3  grms.  of  phenol  in  74  c.c.  of  hydrobromic  acid 
(sp.  gr.  1-38),  and  heating  for  a  long  time  after 
the  initial  spontaneous  reaction  had  subsided. 
The  yield  was  4-3  grms.  of  an  orange  coloured 
product,  m.  pt.  260° — 270°  C.  Bromanil  was 
also  produced  by  the  action  of  l)romine  and  nitric 
acid  on  phenol.  Iodine  and  nitric  acid  convert 
phenol  into  2.4-dinitro-6-iodophenol,  ni.  pt. 
106°— 107°  C— G.  F.  M. 

Nitrosohenzene  ;  Action  of  acetic  anhydride  on 


A.  Kliegel  ftlld  H.  Huber.    Tiibinger  Chem.  Ges., 
Feb.  26,  1915.     Chem.-z'.eit..  UUo,  39,  229. 

On  boiling  nitrosobeneetie  with  acetic  anhydride, 


a  mixture  of  azoxybenzene  and  nitrobenzene 
together  with  a  little  acetanilide  and  an  un- 
identified substance  of  m.  pt.  245°  C.  was  obtained. 

—A.  B.  S. 

Benzene   derivatives ;     Replacement    of  siibstituents 

in .      A.    F.    Holleman.       Proc.    K.    Akad. 

Wet«nsch.     Amsterdam,   1915,   17,  1027 — 1034. 
J.  Chem.  Soc,  1915,  108,  i.,  129. 

Three  points  have  been  tested,  i'iz.,  (1)  the  velocity 
of  transformation  in  a  complete  set  of  isomerides, 

(2)  the  effect  of  changing  the  reacting  agent,  and 

(3)  the  effect  of  temperature.  The  influence  of 
position,  of  the  reagent,  and  of  temperature  on  the 
\elocity  constant  followed  no  definite  rule.  The 
three  dichlorobenzenes,  three  chloronitrobenzenes, 
and  six  dichloronitrobenzenes  have  been  studied, 
with  regard  to  the  replacement  of  chlorine  by 
sodium  methoxide  and  diethylamine.  It  lias  been 
found  that  the  replacement  of  clilorine  is  largely 
dependent  on  the  position  of  the  substituents, 
and  influenced  by  the  reagent  employed,  and  that, 

I  although  the  temperature  coefficient  is  fairly 
constant  for  one  set  of  isomerides  and  one  reagent, 
it  is  not  the  same  for  the  two  reagents,  the  reaction 
with  sodium  methoxide  being  influenced  much 
more  than  the  reaction  with  diethylamine. 

Arylsulphonamides  ;  Reduction  of by  hydriodic 

acid.       E.    Fischer.       Ber.,    1915,    48,    93 — 102. 
J.  Chem.  Soo.,  1915,  108,  i.,  138 — 139. 

The  value  of  the  arylsulphonyl  derivatives  of 
organic  bases  and  amino-acids  for  the  isolation  of 
this  class  of  compound  is  seriously  diminished  by 
the  difficulty  of  regenerating  the  original  amino- 
compound.  It  is  now  found  that  hydriodic  acid 
(with  the  addition  of  phosphonium  iodide)  is  a 
convenient  reagent  for  effecting  the  recovery  of 
the  parent  substance,  because  in  a  closed  vessel 
at  70° — 100°  C,  concurrent  reduction  and  fission 
occur  which  may  ))e  typified  by  the  result  with 
7:)-tohienesulphonamide. 

CH3.CeH4.SO,.NH,-f7HI=CH3.CeH..SH-f 
NHJ+3I2+2H2O. 
In  a  like  manner  the  corresponding  p-toluene- 
sulphonanilide  and  p-toluenesulphonylglycine 
undergo  fission,  regenerating  the  amino-compound. 
The  method  is  especially  fiseful  for  the  recovery 
of  the  optically  active  amino-acids  from  their 
arylsulphonyl  derivatives.  y-Toluenesidphonyl-tZ- 
phenvlalanine, 

■c,H,.CH2.CH(CO.H).NH.SO,C„H4CH3 
jields  d-phenylalanine  in  excellent  yield  and 
approximate  optical  purity,  and  by  making  use  of 
this  process  /-tyrosine  has  lieen  conv^erted  through 
the  p-toluenesulphonyl  compound  and  its  methyl 
derivative  into  acti\e  N-methyltyrosine,  which  was 
identical  with  natural  rhatanin. 

Toluenesiflphonyl  cliloride  is  also  sensitive  to 
hydriodic  acid,  but  the  free  acid  and  its  ethyl 
ester  resist  the  action  of  hydriodic  acid  under 
similar  conditions  ;    saccharin  is  also  resistant. 

There  is  a  marked  difference  between  the 
behaviour  of  the  arylsulphonyl  radicle  attached  to 
an  oxygen  atom,  and  that  attached  to  nitrogen  ; 
thus,   di-p-toluenesulphonyl-Z-tyrosine, 

CH3.C,H4.S02.O.C.H4.CHj.CH(C03H).NH.S0j.C,H4.CHj 
on  treatment  with  hydriodic  acid  and  phosphoninni 
iodide  at  100°  C.  gives  ptolylmercaptan,  m.pt. 
43° — 44°,  and  O-p-toluenesulphonyl-J-tyrosine,  m.pt. 
218°  C.  (corr.  decomp.)  [«]!>'  = — 4-.")8°iniV/l-hydro- 
chloric  acid,  — 11()8°  in  A^/1  sodium  hydroxide 
solution.  The  strikmg  difference  between  the 
behaviour  of  the  free  sulphonic  acid  and  its 
amides  extends  also  to  tlie  corresponding  benzyl 
compounds.  Benzylsulphonic  acid  is  not  reduced, 
whereas  Its  amide  enters  into  reaction,  readily 
giving,  however,  benzyl  iodide  and  hydrogen 
sulphide  in  addHloii  to  e.mffioHift; 
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Benzoietronic   arid   [i-hudrouri/coumarin] ;     Forma- 
tion of  vxonophfnolif  kilones  and  ii  new  Ki/iillicHis 

of- .     II.   I'aulv  and  K.   IxH-kcinunn.     Ber., 

tin.''),  48,28~:<2.  J^.  Chcm. .S<)c..  li»ir.,  108, i.,  110. 

Co.NTKAHY  to  tho  ol>sorvntion  of  Nuncki  (this  J., 
IWaO,  111),  pht'iiol  readily  undergoes  condensation 
with  acetic  acid  in  tlie  presence  of  zinc  chloride, 
the  exi>eot«l  o-  and  /)-liydrt)xyaiftophenones  being 
separable  without  dilliculty.'  in  i-espective  yields 
of  approximately  5  and  11",,  of  the  theoretical. 
The  autliors  do  not  regard  the  acetylation  of  the 
hydi-oxyl  group  as  a  necessjiry  intermediate  stage 
in  the  action.  It  is  found  that  the  a<lditional 
presence  of  acetic  anhydride  lias  a  less  favourable 
elTect  iu  the  acetylation  of  phenol  than  of  naplithol, 
whereas  an  addition  of  acetyl  chloride  causes  a 
marked  increase  in  the  yield  of  the  p-acetyl 
derivative.  The  development  of  a  yellow  colora- 
tion during  acetylation  with  or  without  the 
presence  of  acetyl  chloride  is  regarded  as  inilicativo 
of  the  formation  of  an  intermediate  compound 
of  organometallic  type  such  as  is  assumed  in  the 
Friedel-C'rafts  reaction. 

4-Hydroxycoumarin  (benzot«tronic  acid)  can  be 
obtained  in  a  yield  55%  of  the  theoretical,  by 
treating  methyl  o-acetoxybenzoate  with  soilium 
at  llio" — 175'  ('.  This  condensation  appears  to 
be  a  general  one  for  esters  of  o-acy  loxybenzoic  acids, 
and  methyl  o-phenylacetoxybenzoate,  obtained 
by  heating  together  methyl  salicylate,  phenylacetic 
acid,  acetic  anhydride,  and  a  little  sulphuric  tu^id, 
likewise  undergoes  condensation  on  treatment; 
with  sodium  at  160' — 105 '  O.,  givmg  phenyl- 
benzotetronic  acid  (l-hvdroxv-ii-phonvlcouuiarin), 
m.pt.  2:50°  C. 

Anthradi<iuiru)nc-l.i.V.\0.     R.  Lesser.     Ber.,  1914, 
47,  2526—2528.   Bull.  Soc.  ('him.,  1915.  18,  159. 

1.4.9.  IO-Anthradiquinone  was  prepared  by 
oxidising  quinizarin  dissolved  in  boding  benzene 
with  a  large  exces.s  of  lead  peroxide.  It  forms  long 
reddish-brown  needles,  which  commence  to  sublime 
at  about  160°  C,  and  melt  towards  185"  C.  It 
dissolves  in  organic  solvents  giving  reddish-yellow 
to  brown  solutions  which  exhibit  marked  fluor- 
escence. It  is  also  soluble  in  sidphuric  and 
nitric  acids,  is  stable  in  the  air,  and  possesses  the 
properties  chara<-teristic  of  quinones. — G.  F.  M. 

Rec&tiery  of  benzol  from  coal  (1(18.  Diamond.  See  11a. 

Patents. 

Chloro-compounds  ;    Preparation  of  aromatic . 

Kinzlberger  und  Co.    Ger.  Pat.  280,739,  Aug.  3, 
191:5. 

Aromatic  nitro-compounds  are  treated  with 
thionyl  chloride  above  160^  C  The  nitro  groups 
and  also  sulpho  groups  and  hydrogen  atoms  of 
aliphatic  side  chains  are  replaced  by  chlorine. 
The  chlorination  of  nitrobenzene,  dinitroanthra- 
quinone,  and  p-nitrotoluene  is  described. — ^A.  S. 

Phenols  and  their  monochlorit  mibslitution  products  ; 

Preparation  of  monohydric .     Chem.  Werke 

Ichendorf  O.  m.  b.  H.    Ger.  Pat.  281,175,  July  10, 
1913. 

Mono-  or  dichloro  substitution  jjroducts  of 
aromatic  hydrocarbons  are  heated  tor  a  long  time 
with  an  alkali  hydroxide  and  methyl  alcohol, 
with  or  without  addition  of  other  solvents.  The 
method  can  be  used  for  the  preparation  of  phenol 
from  chlorobenzene,  o-  or  p-chlorophenof  from 
o-  or  p-dichlorobenzene,  and  a-aaphthol  from 
a-cliloronaphthalene.  In  many  cases  tl>e  yields 
are  nearly  quantitative.  It  Is  not  necsoary  to 
UM  anhydrous  tnethyl  alcohol. — A,  S. 


Co)ide,u<atwn  produrU  of  the  anlhraquinone  seriea  ■ 

I  rtpariUion   of   ether-like .       Farbw.    vorm. 

Meister,    Luchis,  u.  Uriining.    Ger.  Pat.  280,975! 
March  14,  1913. 

Amzahin-  or  one  of  its  substitution  products  is 
coiuiciiscd  with  an  ethylene  halide  in  pmsence 
of  a  substance  capable  of  combining  with  hvdixj- 
halogen  acids,  and  with  or  without  ad<lilion'  of  a 
catalyst,  such  as  copper  or  a  copper  conujound. 
ihe  product^  are  u.seful  for  th.>  preparation  of 
(  yestulls.  The  compound  obtained  from  a 
dialkah  salt  of  alizarin  and  etlivleiie  bromide  forms 
an  orange  vat  witli  alkaline  hvdiosulphite  solution 

— A.  S. 

Anthraquinonemercaptans  :      Preparation    of 

Farbenfabr.  vorm.  F.  Bayer  und  Oo.    Ger    Pat' 
281-102,   Aug.   1.   U)i;{.     .\ddition  to  Ger.  Pat. 

Anthraquinonemercaptans  are  obtained  bv 
heatmg  anthraquinones\iIphochlorides  with  alkali 
sulphides  or  iiolysulphides.  Sulphinic  aci<ls  are 
formed  it  the  reaction  mixture  be  not  heated. A.  8. 

I  satins ;      Preparation     of .      Farbw.     vorm 

Meister.  Lucius,  und  Briining.  Ger  Pat.  281,052i 

C'oNr)ENs.\TiON  products  of  o-ixitro-aldehydes 
capable  of  yielding  indigo  on  treatment  with 
alkalLs,  e.g.,  3.0-dichloro-2-nitrophenvl-lactic  methyl 
ketone,  3.0-dichloro-2-nitropheuvI-l'actic  aldehyde 
or  5-methyl-2-niti-ophenyl-lactic  methvl  ketone! 
are  treated  with  alkaline  oxidising  agents,  e.g., 
permanganates.  hypoclJorites,  or  ferricyanides,  in 
aqueous  solution,  whereby  they  are  converted  into 
the  corresponding  isatins. — A.  S. 

Aryldiazo  compounds  containing  boron  and  fluorine  • 

Preparation  of  complej- .   H.  Bart.   (Gier   Pat' 

281,055,  Oct.  7,  1913.  "er.  i  at. 

Complex  aryldiazo  compounds  containing  boron 
and  fluorine,  more  stable  than  other  solid  diazo 
salts,  are  obtained  by  the  interaction  of  aromatic 
diazo  compounds  with  complex  borofluoric  acids 
or  their  salts. — A.  S. 

Aromatic    amines;    Preparalion    of .     C.    von 

Girsewald.  Ger.  Pat.  281.100,  Feb.  6,  1914. 
Aromatic  nitro  compounds  are  reduced  by  hydro- 
gen or  a  mixture  of  hydrogen  with  other  gases, 
e.g.  with  carbon  dioxide  or  with  gases  containing 
carbon  dioxide,  in  presence  of  wat«r  and  a  catalyst, 
under  high  pressure  and  at  a  temperature  above 
the  boiling  point  of  the  amine  produced.  Iron 
turnings  may  be  used  as  catalyst.  Tlie  process 
may  be  made  continuous  by  providing  a  loaded 
valve  for  the  escape  of  the  amine  vapour. — A.  S. 

o-Aminohenzenesulphonic  acid ;  Preparation  of 


J.  Obermiller.  Ger.  Pat.  281,170,  Oct.  5,  1913. 
The  reaction  mixture  obtained  I>v  sulphonating 
benzene,  containing  as  little  free  sulphuric  acid  as 
possible,  is  nitrated  at  a  temperature  above  atmos- 
pheric, and  the  mixture  of  nitro-compounds  is 
reduced.  Tlie  isomeric  aminobenzenesulphonic 
acids  are  separated  by  fraitional  crystallisation  of 
their  magnesium  .salts  ;  or  the  nitroljenzene- 
sulphonic  acids  may  be  .separateti  in  like  manner, 
before  reduction  :  in  both  ca-ses  the  salt  of  the 
o-acid  is  the  most  soluble.  (See  also  this  J.. 
1914,  130.)— A.  S. 

Aldehydes  ;   Preparation   of  aromatic -.     C.    F. 

Boehringer    und    Sohne.      Ger.     Pat.     281  212' 
Aug.  7,  1913. 


Aromatic  aldehydes  are  obtained  by  the  action  of 
carbon  monoxide  under  pressure",  e.g.  40 — Oo 
atmospheres,  ou  aromatic  liydrocarbons  or  their 
substitution  products  in  presence  of  aluminium 
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chloride.  Good  results  are  obtained  even  in  those 
cases  where  Gatt«rmann's  process  (this  J.,  1897, 
832  ;  also  Eng.  Pat.  13,709  of  1897  ;  this  J.,  1898. 
572)  either  fails  or  gives  poor  yields. — A.  S. 

Vnexplosive  preparation  [nitro-eompounds].  Non- 
excplosive  preparations  and  process  of  making  same. 
A.  Sclimidt,  Assignor  to  Farbw.  vorm.  Meister, 
Lucius,  und  Briining,  Hoechst,  Germany.  U.S. 
Pats.  1,136,723  and  1,130,724,  April  20,  1915. 
Dates  of  appl.,  Sept.  29,  1913  and  Sept.  22,  1914. 

See  Ft.  Pat.  463,288  of  1913  ;  this  J.,  1914,  413. 


IV.— COLOURING  MATTERS  AND  DYES. 

Iminazoles     of      the      anthraquinone      series.        A. 

Schaarschmidt.     Annalen,  1915,  407,  176—194. 

.T.  Chem.  Soc,  1915,  108,  i.,  177—178.  • 
The  1-2-  or  2.3-diaminoantbraquinones  condense 
quantitatively  with  anthraquinone-2-carboxylic 
acid  or  -2-aldehyde  or  w-dichloro-2-methyl- 
antlu-aquinone,  and  incompletely  with  anthra- 
quinone-1-carboxylic  acid  or  its  nitrile,  in  presence 
of  sulpliuric  or  acetic  acid.  The  iminazoles  of  the 
types  : 


/""V.TT./ 


\CO/  \(2)NH/ 


CH  and 


yCOs 


(2)NH'' 
.(2)N 


\C0/  \(3)NH/ 

produced  from  the  highly  coloured  o-diamino- 
anthraquinone,  are  faintly  yellow  and  do  not 
yield  vat  dyestuffs  ;  but  the  2-phenyl  derivatives 
are  yellow  and  dye  cotton  from  the  vat.  Anthra- 
quinone-iminazoies  containing  an  anthraquinonyl 
group  also  give  vat  dyestuffs,  unless  this  group 
has  been  produced  from  anthraquinone-1- 
carboxvhc  acid  or  its  nitrile.  The  acid  character 
of  the  anthraquinone-iminazoles  lncrea,ses  rapidly 
with  the  molecular  weight.  Those  of  the  above 
types,  but  not  the  2-phenyl  derivatives,  dissolve 
in  dilute  mineral  acids.  Sodium  hypochlorite 
and  bromine  water  have  no  action  on  antlira- 
quinoneiminazoles,  and  alkaline  reducing  agents 
only  attack  the  carbonyl  groups. — F.  W.  A. 

Benzo-y-pyrones  and  flavones  ;  Syntheses  of .  I. 

S.  Jacobson  and  B.  Ghosh.    Chem.  Soc.  Trans., 

1915,  107,  424—434. 
The  condensation  of  unsubstituted  or  methyl- 
substituted  aceto-  or  benzoyl-acetic  esters  with 
phenols  in  presence  of  sulphuric  acid,  leads  to  the 
formation  of  substituted  comnarins,  but  if  the 
ester  contains  a  group  of  greater  complexity,  benzo- 
7-pyrones  are  produced.  Thus  ethyl  benzyl- 
acetoacetate  condensed  with  resorcinol  to  give 
7-hydroxy-3-benzyl-2-methylbenzo-7-pyrone, 

yO  C.CHj 

HO.C6H3<  II 

\0O— C.CHjCeHs, 

which  formed  long  yellowish  needles,  m.  pt. 
186°  C.  In  a  similar  manner  7-pyrones  were 
prepared  from  ethyl  benzylacetoacetate  and 
TO-cresol,  a-naphthol,  pyrogallol,  phloroglucinol, 
and  orcinol.  They  formed  yellow  or  white  needles, 
and  exhibited  a  greenish  fluorescence  in  concen- 
trated sulphuric  acid. — G.  F.  M. 

Azoxinic  colouring  matters  ;  Synthesis  in  the  group 

of .     F.   Kehrmann  and   D.   Kissine.     Ber., 

1914,  47,  3096 — 3100.  Bull.  Soc.  Cliim.,  1915, 
18,  168—169. 
4-AcETAMiNONAPHTHOL,  m.  pt.  178°  C,  was  con- 
verted through  its  nitroso-derivative  by  reduction 
with  sodium  sulphide  into  4-acetamino-2-amino- 
naphthol.     Tlie    hydrochloride    of  this  amine  was 


oxidised  by  ferric  chloride  to  the  corresponding 
o-naphthoquinone.  When  heated  for  an  hour  with 
aminonaphthoquinone  in  solution  in  methyl  alcohol, 
a  reddish  violet  solution  was  formed  which  de- 
posited violet  blue  needles  of  the  chloride  of  a  new 
colouring  matter.  The  base  itself  is  orange 
yellow,  and  it  dissolves  in  alcohol  and  benzene 
with  a  yellowish  fluorescence.  In  concentrated 
sulphuric  acid  it  dissolves  to  a  greenish  black 
solution.  The  acetyl  group  can  be  removed  by 
dilute  sidphuric  acid  with  the  formation  of  the 
violet  sulphate  of  the  diamine.  The  properties  of 
the  colouring  matter  are  similar  to  those  of  3- 
aminonaphthophenazoxonium,  and  it  is  probable 
that  it  contains  an  amino-group  in  the  para 
position  to  the  azinic  nitrogen  and  has  a  constitu- 
tion expressed   by  the  formula  : 

0H,.0O.NH.C,„h/       V.oHj.NHj. 
\0CK 

— G.  F.  M. 

2-Amino-3-hydroxyp}ie7}azi7ie  ;    Synthesis    of . 

F.  Kehrmann  and  D.  Kissine.    Ber.,  1914,  47, 
3100—3101.    Bull.  Soc.  Ohim.,  1915,  18,  172. 

AjvuNOHyDRoxY-o-QUiNONE  condensed  with  o- 
phenylenediamine  gives  2-amino-3-hydroxyphen- 
azine,  identical  with  the  product  obtained  by  the 
oxidation  of  o-phenylenediamine,  the  constitution 
of  which  is  now  therefore  settled.  o-Toluylene- 
diamine  similarly  reacts  with  aminohydroxy-o- 
quinone,  giving  a  mixtiu'e  of  two  isomeric  2-amino- 
3-hydroxytoluphenazines. — G.  F.  M. 

Thiophen  ;  Condensation  of teiih  phthalic  an- 
hydride. W.  Steinkopf  and  W.  Butkiewicz. 
Annalen,  1914,  407,  94—108.  J.  Chem.  Soc, 
1915,  108,  i.,  155. 

o-2-Thienoyi.benzoic  acid,  COjH.CsHj.CO.C.SH,, 
colourless  crystals,  m.  pt.  145°,  is  prepared  from 
tliiophen,  phthaUc  anhydride,  and  aluminium 
chloride  in  carbon  bisulphide  in  the  usual  manner. 
Its  constitution  is  proved  by  the  formation  of  the 
compound  by  the  oxidation  of  o-tolyl-2-thienyl 
ketone  by  chromic  and  acetic  acids.  Thiophanthra- 
quinone, 

C  5H  4<[f;o^*-'  «®^  2' 

yeUow  needles,  m.  pt.  227°— 228°  C,  .prepared  by 
heating  o-thienoylbenzoic  acid  with  phosphoric 
oxide  at  150°,  or  with  concentrated  sulphuric 
acid  at  105°  C,  sublimes  readily,  forms  a  brownish- 
yellow  vat  with  alkaline  hydrosulphite,  and  yields 
a  nitro-derivative,  Ci.HjOiNS,  yellow  crystals,  jn. 
pt.  240° — 241°  C,  by  treatment  with  nitric  acid  of 
sp.  gr.  1-5. 

Isocurcumin.  G.  HeUer.  Ber.,  1914,  47,2998 — 3000. 
Z.  augew.  Chem.,  1915,  28,  Ref.,  64.  (See  also 
this  J..  1914,544.) 

CuRCUMiN  gives  a  bright  reddish  brown  coloration 
with  ferric  chloride,  whereas  isocurcumin  gives 
only  a  faint  yellowish  brown  coloration.  It  is 
probable  that  the  two  compounds  represent  a  case 
of  keto-enol  isomerism,  isocurcumin  being  a  mix- 
ture of  stereoisomeric  ketones  with  a  small  pro- 
portion of  the  enol  form,  whilst  curcumin  consists 
of  the  enol  form.  A  substance  with  properties 
closely  resembling  those  of  isocurcumin,  is  obtained 
by  heating  curcumin  with  sodium  carbonate 
solution.  Curcumin  is  converted  into  hydrocur- 
cumin  by  treatment  with  hydrogen  in  presence  of 
platinum  black,  but  isocurcumin  cannot  be  hydro- 
genated  in  this  way. — A.  8. 

Aromatic  arsenic  com.pmtnds.  VIII.  Some  products 
of  the  reduction  of  '2.i-dinitrophenylarsinic  acid, 
and  a  large  class  of  -new  derivatives  of  carbaminic 
acid.     Karrer.     Sei  XX. 
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Patrnts. 


t)ye»tuffs  of  the  anthraquinonr  .icricH  ;    ManufarluTC 

of  iircciiish-hlue noliiblc  in  inilri.    Actienges. 

r.  Aniliiifahr.    Ger.  I'at.  280,(Utl,  July  15.  ll>13. 

l-AMINO-4-UALOOENANTHUAQUINONM>2-Sin.riIONIO 

acids  are  hoatod  with  aromatic  amines,  water,  and 
t-opper  or  copper  compounds,  with  or  without 
substances  capable  of  combining  with  acids  ;  the 
sulpho  Rroup  remains  intact,  whilst  the  halogen  is 
replaced  by  an  arylamino  residue. — A.  S. 

V/il   dyftituff :     I'roduttion    of  it   hlninh-ijrecii . 

L.  Cassella  und  Co.    Ger.  I'at.  2«0,711,  Sept.  12, 

1913. 
l-.\MlNOANTllK.\Ql'INO.\K  is  heated  to  a  high 
temperaturt"  with  o-clilorobenzaldehyde  in  presence 
of  copper  or  a  salt  having  a  sitnilur  action,  and  a 
substance  capable  of  combining  with  acid  and 
with  or  without  a  diluent.  The  i)rodvi(t  is  soluble 
with  difficulty  in  organic  solvent.s.  It  dyes  cotton 
fast   bluish-green  shades  from  the  vat. — A.  S. 

Acridoiic-like  condouiatioii    i>rodurls   of  the  anlhrn- 

(/ui'nonc  series;  Prcparatio)!  of .    L.  Cassella 

und  Co.     Ger.  Pat.  280,712,  July  10,  19i:{. 

(■i-NAFHTHOtjuiNONE-IJ-u.MtBOXYLic  acid  is  con- 
densed with  an  aminoanthraquinone  in  which  the 
ortho-position  to  the  amino  group  is  free,  and  the 
product  is  treated  with  a  i-ondensing  agent  capable 
of  eliminating  the  elements  of  water. — A.  S. 

Val    dyestuffs  ;     I'reparatioii    of .       Jj.    Kalb. 

Ger.   Pat.   280,787,   March  2(5,    U)13. 

l.r-UlNACHTllYL-8.8'-  or  -2.2'-dicarboxylic  :icid, 
or  their  derivatives  such  as  e.sters,  chlorides,  or 
nitriles,  or  nuclear  substitution  products  of  these 
compounds,  are  treated  with  acid  condensing 
agents,  e.g.,  sulphuric  acid  or  aluminium  chloride. 
Tne  product-s  are  vat  dyestuffs.  The  simplest  one 
is  a  quinone  of  the  composition,  CsjllijOj,  having 
the  ketone  groups  in  the  amphi-position. — A.  S. 

Anlhracene  derivtdives   [dyestuffs]:    I'reparatioii  of 

.  M.Kardos.  Ger.  I'at.  280,8:jU,  Jan.  ;iO,  1913. 

AcKANTUKE.NKiJuiNONi-:  or  one  of  it.s  halogen- 
stibstitution  derivatives  is  trcat<?d  with  hydroxyl- 
aniine  or  a  substance  capable  of  yielding  it.  The 
products  dye  wool  yellow  shades  from  an  acid  bath, 
and  their  alkali  salts  may  be  used  for  the  prepara- 
tion of  lakes. — A.  S. 

Vui  dyestuffs  of  the  aiithraeene  series  ;    I'repurtition 

of .      Karhenfal>r.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  280.840.  June  25,  191:5.     Addition  to 
Ger.  Pat.  208,505  (this  J.,   1914,   195). 

l.Ni)A/.i)i.i->i  derived  fi-oni  o-ilia/.omethylanthra- 
quinones  are  treated  with  condensing  agents  other 
tnan  the  halogens  or  substances  capable  of  yielding 
halogens,  specified  in  the  chief  pat-ent,  e.ij.,  with 
concentrated  sulphuric^  acid  or  metallic  chlorides. 
1"he  produ<;ts  are  in  some  cases  identical  with  those 
obtained   previously. — A.  8. 

.*<iilphonic  (wids  of  armnulic  amiiiothiazoles  ;  I're- 
/lariilion  of— — .  Farbenfabr.  vorm.  F.  Hayer 
und  Co.    Ger.  Pat.  281,048,  June  24,  19l;{. 

l»i;iiYDi«)Tliio'r()i.l'llMNfc;,  i(.s  homologues  or  substi- 
tution products,  or  the  corresponding  Prinudines, 
are  sulphonat<-d  by  heating  with  sulpluu-ic  fnid  U> 
a  high  ti'uiperature.  The  iiroihiits  are  dillerent. 
frt>m  the  sulphonic  acids  hitherto  known,  prepared 
by  the  action  of  fuming  sulphuric  acid.  The 
azo  dyestulTs  prepared  from  the  new  dehytlrothio- 
toluidinesulphonic  acid  are  fast^-r  U)  liglit  and 
usually  of  a  deeper  colour  than  analogous  dyestuffs 
from  the  known  sulphonic  acids  of  dehydrothio- 
toluidiue. — A.  fcS. 


Indigo   series  ;     Preparation   of  oxidation   products 

of  the .    Farbw.  vorm.  Meister,  Lucius,  und 

Briining.  Ger.  Pat.  281,050,  Oct.  14,  1913. 
Addition  to  Ger.  Pat.  270,808. 
]  The  product  described  in  the  chief  patent  (this 
J.,  1914,  1151)  is  also  obtained  when  indigo  in 
neutral  aqueous  suspension  is  oxidises!  with  per- 
mangaiuvte.  It  is  ilitTerent  from  <lel;vdroindigo 
(Ger.  Pat.  2U>,SS9  ;  this  J.,  1910,  207).  Analogous 
products  can  be  obtained  from  homologues  and 
substitution  products  of  indigo.  —A.  S. 

Anthraquinone    dyestuffs    soltilile    in    luuler  ;     New 

blue .      Actienges.   f.   Anilinfabr.      Fr.    Pat. 

473,208,  April  10,  1914.  Under  Int.  Conv.,  July 
14,   1913. 

See   Ger.   Pat.   280,040  of    1913;     preceding. 


v.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ; 
PAPER. 

Nilralioii    of  crltiilose   and   decoviposilioii.   of  iiilro- 
eclliitosc  by  aciils  and  alkalis.  Meissner.  Sec  XXII. 

Nitration   of  cellulose,   with   recovery   of  the   acids. 
Dreger.     t>cc  XXII. 

P.A.TENTS. 

Rcilinij  fibrous  niatcrials  ;     Method  and  apparatus 

for ' .       .1.    K.    Toles,    San    Francisco,    Cal., 

Assignor  to  VV.  U.  Brown,  Detroit,  Mich.  U.S. 
Pat.  1,133,590,  March  30,  1915.  Date  of  appl., 
AprU  23,  1913. 
Flax  straw  l)ales  are  placed  in  a  liori/.ontal  tank 
partly  filled  with  circulating  fluid  ;  the  tank  is 
then  filled  with  fluid  under  pressure,  with  or  without 
the  addition  of  retting  bacteria,  and  the  fluid  is 
heated  and  continuously  circulated  under  prcssiue 
to  effect  the  complete  retting  of  the  flax.  Means 
are  provideil  in  the  circuit  to  remove  gununy 
substances  and  acid,  produced  by  fermentation 
from  the  retting  fluid. — F.  W.  A. 

Retting  of  flax  straw  and  the  like.     M.  A.  Adam, 

London,  W.  J.   Fernie,  Dromara,  Ireland,  and 

The    Fibre    Corporation,    Ltd.,    London.     Eng. 

Pat.  745,  Jan.  10,  1914. 

The  loosening  of  Hbres  of  fibrous  plants,  such  as 

flax,  is  ai^celerated   by  heating  the  water  used  for 

retting  to  37°  C.  for  8  to  24  hours;    the    further 

progress  of  the  reiution  is  unalTected  l)y  redui-ing 

the  temperature  to  20°  to  25"  C— F.  W.  A. 

Animal  fibres  and  fabrics  ;    Combinations  of  sails 

for  the   treatment   of .     \\Vool-scourinri\.     U. 

Vidal.  ¥v.  Pat.  473,183,  Sept.  9,  1913. 
A  sulphite  or  thiosulpbate  is  dissolved  in  its 
water  of  crystallisation  and  a  powdered  anhydrous 
alkali  carbonate,  sulphide,  or  hydroxide  is  sth-red 
in ;  mixtures  of  hydrated  alkali  salts  may  l)e 
dissolved  in  their  water  of  crystallisation  ;  poly- 
sulphides  rich  in  carbonates  arc  prepared  by  fusing 
an  excess  of  an  alkali  carbonate  with  sulphur. 
Any  of  these  combinations  may  be  used  for  the 
scouring   of   animal   fil)res   with  or  without  soap. 

— J.  F.  B. 

Vas-lUlht  membrane  [for  Ijalloon  fabrics]  and  method 
of    makimi    it.        lJcuts<he    Gasgliihiicbt    A.O. 
(Auerges.j.      Fr.    Pat.   473,421,   June    13,    1914. 
Under  Int.  Conv.,  Aug.  li,   1913. 
The  pellicles  formed  on  the  surface  of  cultures  of 
micro-organisms  are  freed  from  water  Ijy  pri^ssvue, 
treated  with  oil  or  with  an  emulsion  of  oil  and  albu- 
minoid substances  (containing  e.y.,  linseed  oil,  soap, 
glycerin,  and  gelatin),  dried  in  the  aii'  and  varnished. 
Increased  strength  may  be  given  by  mercerising 
i   the  pellicles  with  alkali  solution  before  the  treat- 


fm 


Ct.VI.—BLEACfiING;  DYEING,  &c.    CL.  vn.—ACtDS ;  ALKALIS,  *o.     [May  M,  loli. 


merit  with  oil.  Several  pellicles  may  be  united, 
or  they  may  be  given  a  backing  of  textile  fabric. 

— C.  A.  M. 
Artificial  silk  from  cellulose  acelales  :    Maniifacturr 

of .     E.     Dammann.     Fr.     Pat.      -173,120, 

June  6,  1914.    Under  Int.  Conv.,  June  11.   1913. 

Artificial  threads  or  ribljons  are  prepared  by 
squirting  an  original  solution  of  the  crude  products 
of  the  acetylation  of  cclhilose  ((.c.  without  previous 
isolation  of  the  celhdose  acetate)  into  a  coagtdating 
bath  composed  of  a  s<5lution  of  caustic  soda  (5%) 
saturated  with  a  salt,  such  as  sodium  chloride  or 
sulphate. — J.  F.  B. 

Artificial  threads  and  other  products  :    Process  of 

precipitating  viscose  for  the  manufacture  of . 

H.   Lange  and   G.   Walther.     Fr.   Pat.   473.256. 
.Tune  9,  1914.     Under  Int.  Conv.,  June  19,  1913. 

Vl.scosE  is  squirted  into  a  coagulating  bath  con- 
taining a  liisulphite  compound  of  an  aldehyde,  or 
a  reduction  product  of  such  compound,  e.g.,  a 
sulphoxylate,  or  a  bisulphite  compound  of  a 
ketone,  or  products  of  condensation  otjtained  liy 
combining  phenols  or  naphthols  with  aldehydes 
and  sulphites,  with  or  without  the  addition  of 
inorganic  or  organic  salts,  or  sugars. — J.  F.  B. 

Paper,  paper  pulp,  or  the  like  ;   Strainers  for  use  in 

the  manuiacture  of .     S.  Milne,  Edinburgh. 

Eng.  Pat.  9315,  April  15,   1914. 

In  a  rotary  drum  strainer,  in  which  the  material 
passes  through  the  drum  from  the  outside  to  the 
in.side.  the  vibrating  diaphragm  is  situated  inside 
the  drum  and  is  suspended  from  a  bar  passing 
through  the  trunnions  and  supported  by  spring- 
plates  at  each  end.  The  diaphragm  vibrates  in  the 
strained  stulT,  and  the  exterior  of  the  drum  is  pro- 
vided with  combs  or  scrapers  which  sweep  the 
impurities  forward  and  discharge  them  over  the 
side  of  the  vat  automatically. — J.  F.  B. 

Paper  ptdp  ;    Process  of  manufacturing .      H. 

Dolter.     Fr.  Pat.  472,SfiS,  Aug.  22.  1913. 

The  vegetable  matter  taken  from  the  stomachs  of 
ruminants  at  slaughterhouses  is  digested  with  the 
gastric  juices  at  38°  C.  until  the  non-cellulose  matters 
are  dissolved.  The  juices  drained  from  the  pulp 
may  be  employed  for  the  digestion  of  the  spent 
fibrous  residues  of  tanning,  colouring,  or  medicinal 
materials. — J.  F.  B. 

Paper  and  other  absorbent  materials  ;    Process   for 

sizing  and  colouring .     E.   Fues.     Fr.    Pat. 

473.405.    June    12,    1914.     Under     Int.    Conv., 
June  23,  1913,  and  May  19,  1914. 

Paper  or  other  material  is  sized  by  dipping  in  a 
pseudo-solution  containing  a  precipitable  sizing 
agent,  a  precipitating  agent,  and  a  protective 
colloid  combined  in  a  single  bath,  to  which  a 
colouring  matter  may  also  be  added.  Suitable 
sizing  agents  are  :  soaps  of  fatty  or  resin  acids, 
shellac,  albumin,  casein,  etc.  ;  salts  of  aluminium 
may  be  used  as  precipitating  agents,  and  solutions 
of  glue  or  gum  arable  as  protective  colloids. 

—J.  F.  B. 

Construction  of  steam-heated  drying  cylinders   [for 
textiles].     Eng.  Pat.  8401.     See  I. 

Manufacture  of  coal  briquettes  jcith  sulphite-cellulose 
vaste  lye  as  binding  material.  Gov.  Pat.  280. 155. 
See  II A. 


VI.— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING. 


Colouring   matters   on    cotton ;     New .      G.    G. 

Hepburn.     J.   .Soc.    Dyers   and   Col.,    1915,    31, 

119—120. 
The   new   colours   are   obtained   by   treating,   on 


the  fibre,  bases  containing  primary  or  secondary 
amino-groups,  other  than  primary  monoamines  of 
the  benzene  series,  with  a  hypochlorite  bath. 
Dried  prints  obtained  by  using  a  mixture  con- 
taining 24  grms.  of  dianisidine,  13  c.c.  of  hydro- 
chloric acid  (132-5  c.c.  =  1  grm.-mol.),  600  grms. 
of  tragacanth  thickener,  made  up  to  1000  grms. 
with  water,  gave  reddish-brown  shades  on 
immersing  in  sodium  hypochlorite  solution  (3  grms. 
of  active  oxygen  per  litre)  for  15  to  30  seconds. 
Printing  colours  for  Auramine  O  Cone,  Night 
Blue.  Methyl  Violet  lOB.  Rhodamine  6G,  Extra, 
New  ilethylene  Blue  N,  Methylene  Violet  3RA, 
and  Aziue  Green,  are  prepared  from  25  grms. 
of  the  dyestuff,  200  grms.  of  acetic  acid  (6°  B., 
sp.  gr.  1045),  600  grms.  of  tragacanth  thickening, 
and  175  grms.  of  water.  The  fents  are  washed  and 
soaped.  No  development  of  colour  occurs  on 
replacing  the  hypochlorite  by  hydrogen  peroxide. 

— F.  W.  A. 

Patents. 

Azo  dycstuffs  on   the  fibre  :    Production  of  red  in- 
soluble  .     Farbw.     vorm.     Meister,     Lucius, 

und  Briining.     Ger.  Pat.  280,371.  June  18.  1913. 

The  fabric  is  printed  with  a  mixture  containing 
7j-nitrodiazobenzene  2.1-naphtholsulphonate,  or  an 
analogous  compound,  dissolved  in  water  in  presence 
of  an  alkali  or  an  alkaline  s.alt  ;  the  colour  is 
developed  by  drying  and  then  treating  ^\ith  water 
or  acid  reagents.  Example.  The  printing  paste 
is  composed  of  170  grms.  of  /j-nitrodiazobenzene 
2.1-naphtholsulphonate  and  60  grms.  of  borax 
dissolved  in  245  griBS.  of  water  and  mixed  with 
420  grms.  of  gum  tragacanth  solution  (60  :  1000), 
40  grms.  of  barium  chloride  solution  (1  :  10), 
40  grms.  of  sodium  acetate,  and  25  grms.  of  Para 
soap  PN.  After  prmting,  the  material  is  dried, 
treated  in  a  bath  of  acetic  acid  (50  grms.  of  50% 
acid  per  litre)  at  60°  C,  washed,  and  soaped. — A.  S. 

Prints    on    fabrics ;      Process    of     obtaining . 

O.  Neuherger,  Fi'ankfort,  Germany.  U.S.  Pat. 
1,135,043,  April  13,  1915.  Date  of  appl.,  Feb.  27, 
1914. 

For  obtaining  designs  on  fabrics,  reduction 
dyestuffs,  or  their  leuco-compounds,  finely  ground 
with  varnish  or  oil,  are  applied  by  means  of  the 
lithographic  printing  process.  This  may  be 
preceded  by  an  impregnation  of  the  fabric  with  a 
solution  of  an  alkali,  with  or  without  reducing 
agents,  and  the  dyestuff  may  be  mixed  \vith  part 
of  the  reducing  agents.  The  prints  are  developed 
by  steaming  in  presence  of  an  alkali  and  reducing 
agents. — F."W.  A. 

Fabrics,  threads,  cords,  etc.  :  Process  for  rendering 
waterproof .  S.  Alexander  and  F.  Water- 
house,  New  Mills.  Eng.  Pat.  23,709,  Dec.  8, 1914. 
The  material  is  passed  successively  through  soap 
solution,  a  solution  of  an  iron  or  copper  salt,  and 
potassium  bichromate  solution.  The  fabric  re- 
mains waterproof  after  washing.  It  is  preferable 
to  use  the  clu-omate  solution  at  30^  C.  for  woollens 
and  100°  C.  for  other  goods.— F.  W.  A. 


Vn.-^ACIDS  ;  ALKALIS  ;   SALTS  ;   NON- 
METALUC  ELEMENTS. 

Sodium    and    potassium    chlorides ;     Solubility    of 

mixtures  of in  solutions  of  hydrochloric  acid. 

W.  B.  Hicks.     J.  Amer.  Chem.  .Soc.   1915,  37, 

844-847. 

The   soluljihty   in   aqueous   hydrochloric   acid   of 

soi'Uum  and  potassium  chlorides  from  a  mixture 

of  these  salts  decreases  rapidly  as  the  concentration 


V,i.  iXXlV,  «u.  10.]     Cl.  VIl.-^CIDSi   ALKALIS;  SALTS,  NON-METALLIC  ELEMENTS. 
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of    the    R<i(>     Incn-aaes.     The    followini;    values 
wen?  ohtaitioil  at  25°  <".  : —  


HO. 


NaCI. 


KCI. 


lUtio  K:Na. 


% 

% 

% 

• 

0 

ID'06 

10-90 

U-73 

»ei 

1085 

7-58 

0-95 

171« 

3-56 

3-80 

1-42 

aiM 

2-03 

2-86 

1-87 

32-78 

018 

1-27 

9-57 

The  decrease  is  much  more  rapid  for  soditim 
rhloridc  thiiii  for  potiussiuin  chliiridp,  and  in 
l«-2%  «'■'»'  *'"■  s<>lii'>iliti.'s  are  tho  same  (4-4%). 
The  ai'id  of  constant  lioilin^r-point  ("JOiiOo)  dis- 
solves 211",,  of  ])ota.ssiuin  c}>Ioridc  and  2-2"u  of 
sodium  cldoridi'.  It  is  not  coi'-siiici-i-d  j)raiticable 
losopaxatc  the  two  salts  coninicrcially  liy  fr.K  tional 
crystallisation    from    aqueous    livdrochloric    acid. 

—J.  K. 

HvpochlorHes  ;    Peuot'it  method  nf  atiahifthiq . 

f.  ('Iar.>ns.    Ann.  ("him.  Analyt.l  Ii»ir>,  20,  .si— 84. 

All  hypochlorite  solutions  contain  cliloritos. 
ami  these  react  with  hypochlorous  acid  to  form 
chlorates  and  chlorine  peroxide.  This  accounts 
for  the  lower  n^sults  (about  2"^)  obtained  by 
Penot's  method  of  titration  with  sodium  arsenite 
solution  with  starch-ioilide  paper  as  indicator, 
as  compared  with  tho.so  calculated  from  flie 
amount  of  gas  liberated  by  interaction  witli 
hydro>;en  peroxide,  or  by  .Molu-'s  ino<lilication  of 
adding  an  excess  of  ai-senite  and  titrating  with 
standard  iodine  solution.  The  following  modifica- 
tion gives  correct  results  : — The  volume  of  iirsenite 
solution  required  in  Penot's  original  method,  is 
added  at  once  to  the  hypochlorite  solution : 
the  liquid  will  still  give  a  blue  colour  with  the 
starch-iodide  paper,  and  the  titration  is  com- 
pleted with  the  standard  arsenite  .solution  till  the 
paper  ceases  to  turn  blue  (see  also  p.  530). — C.  A.  31. 

Pearls  ;     SUuiiea  on .      K.   Beutel.      Ocsterr. 

Chem.-Zeit..     IH14.    17,    240—242.       Z.    angew. 
Cliem.,  1915,  28,  Hef..  72. 

PeaRL-S  contain,  on  the  average,  02-.')%  (JaCOj,  the 
remainder  being  water  and  conchiolin,  an  organic 
substance  allied  to  the  proteins.  The  yellowing 
an<i  lo.ss  of  lustre  of  pearls  is  due  in  part  to  wear 
of  the  surface  and  in  part  to  agglutination  of  the 
microscopic  surface  structure  by  skin  secretions. 
Deterioration  du<'  to  the  first  cau.se  cannot  be 
remedied,  but  the  lustre  can  be  at  least  partly 
restored  by  treatment  with  suitable  fat  solvents  to 
remove  the  skin  secretions. — A.  S. 


Boric   tcaler-glass.     W.  Ackermann. 
1915,  39,  225—220. 


Chi'm.-Zeit., 


A  MIXTURE  of  boi-ic  acid  and  borax  containing 
1  Na,0  to  .3 — 4  BjO,  is  moistened  and  heated  on  a 
water-bath  until  it  forms  a  clear  syrupy  liquid, 
which  is  transparent,  colourle.ss,  and  highly 
ajlhe.sive  ;  it  remains  syriiny  for  a  long  time 
provided  that  it  is  not  shaken  too  much.  The 
sjTupy  form  may  be  restored  by  adding  a  little 
water  to  the  solid  and  heating.  The  product  is 
particularly  us»>ful  ius  a  (lux  in  hard  soldering,  as 
it  flows  readily,  adheres  well  to  metal,  does  not 
froth  or  swell  like  borax,  and  can  be  removed 
without  any  trouble  from  the  soldered  article. 
Like  aiUca  water-glass,  boric  water-ghiss  forms, 
on  drying,  an  opaque  mass  soluble  with  difhculty 
in  water,  but  the  boric  product  resembles  more 
closely  phosphoric  water-glass  obtained  by  fu-sing 
microcoamic  salt  in  jjlatimim. — A.  B.  S. 

Lead  and  manganese  ;  Volumetric  delerminaiion 
of  the  higher  oxides  of with  titanium,  tri- 
chloride. L.  :Moser.  Chem.-Zeit.,  1915,  39, 
245—247. 

Lead  peroxide  and  red  lead.     A  weighed  quantity 


(0.2—0-5  grm.)  i«  mixed  with  water  (100  c.c),  the 
mixture  is  boiled  to  expel  dissolved  oxygen,  an 
excess  of  stan.lard  tit.miuni  lriclilon<le  solulu.n  i.s 
rai.i.lly  added,  with  shakiiii-'.  in  a  current  o 
cai-bon  dioxide,  and  the  violet  solution,  whil-'it  sliU 
warm,  is  titrat.-d  in  the  usual  way  with  lerri<- 
chloride,  in  the  pnsence  of  potassium  t  uocyanati; 
or  nu-llivlene  blue  .-is  indicator,  in  the  latter  ca,se 
ded.i.tiiig  from  tlu-  volume  of  titanuuu  s..lutio>, 
nviniied  for  rciliictiou  that  .■orrcspoiuliiig  to  uic 
indicator  adde.l.  The  si  length  of  th.-.  lllauu.m 
solution  is  detcriuiiK-d  in  tli.-  sana-  nianiK'r.  oy 
boiling  100  c.c.  of  water  for  5  minuU-.s,  aildiiig  a 
measured  volume  of  titanium  chU>ride  solution, 
in  a  current  of  carbon  ilioxide.  ami  titrating  «iin 
ferric  chloride.  If  iron  be  present,  it  imisl  he 
det<.rniined  bv  .i.composing  the  peroxide  wil  n 
livdrochloric  arid,  boiling  olT  cbloiine.  and  1  itralini, 
with  titanium  chl,.ride  :  the  voUinie  ol  titanium 
solution  f,.iiiid  is  then  ileducted  from  tliat  use<t 
in  the  <leteriniiiation  of  active  oxygen.  (  liloru  es, 
sulphat*-s,  and  calcium  have  no  mllueiue  on  I  m 
r.>action.  Muiiiiinicsc  dioxide.  The  very  lineiy 
i)owdered  material  (dl  -O:?  grm.)  is  mixed  witli  a 
huge  excess  of  titanium  chloride  solution,  m  a 
current  of  c;u-bon  dioxide,  ami  about  an  eqiiai 
volume  of  recently  boiled  hydrochloric  acnl  (»!>-  gr- 
II!,')  rapidly  added.  The  nuxlure  w  boiled 
gently    and    agitated    until    solution    is    complete, 


are  .added. 


gently    and    agitf  _ 

i— 5  drops  of  methylene  blue  solution 

and    the    excess    of    titanium    solution    is   tit  rat  eu, 

ileducting  also  that  coiTespoiuling  to  t  he  mi  icator 

added.    The  siuue  method  is  adopteil  in  standarUis- 

ing  the  titanium  solution,  whilst  iron  is  determmeU 

and  .allowed  for  as  above. — V.  SoDN. 

Maonesium    chloride    as    a    mineral   former.       U- 
Uraninm-cerium-bhie   and   the   existence   nj    con- 
stitutive coUrurimj.     Magnesia-red  and  nM'jnesia- 
green.    K.  A.  Hofmann  and  K.  Hoschele.     iJei-, 
1915,  48,  20—28.    J.  Chem.  Soc,  1915,  10»,  u-. 
105—1(51). 
When  anhydrous  magnesium  chloride  is  used  as  a 
solvent  for  the  crystallisation  of  metallic  oxiaes 
(this  J.,  1014,  199),  uranium  oxide  crystallLseswiui 
cerium   oxide,    the    product   having   a   deep    inue 
colour.     The   coloured  substance  is  produced   by 
heating    a    dry    mixture    of    cerium    and    uianyi 
sulphates  with  excess  of  magnesium  chloride    n  a 
covered  crucible  for  15  hours.     The  resulting  deep 
blue    cubic    crystals   can    be    separated    tro'"    \?^ 
magnesia    by    reason    of    their   relative    stat.,1  ty 

towards  dilute  acids.  The  '=o"?P?«'*'°''  °'  *' 's 
uranium-cerium-blue  varies  slightly,  but  a^re^ 
approximately  with  that  of  a  compound  of  uranium 
dioxide  with  a  bimolecidar  proportion  of  'f^^^^ 
dioxide.  Uranium  dioxide  itselt  can  be  obtained 
in  a  crystallme  condition  by  fusing  "odium 
uranate  with  magnesium  chloride  in  an  analogous 
manner.  A  similar  deep  blue  /"mPO^^V^  °} 
uranium  and  cerium  dioxides  can  also  be  obtainea 
by  precipitating  an  aqueous  solution  ot  uranyi 
and  cerous  nitrates  with  excess  of  ammonia  or 
dilute  potassium  hy<lroxide  solution  ;  tlie  pre 
cipitate  is  at  first  yellow,  but  soon  ^^If  nges  to  a 
denser  blue  soli.l.  Tliis  result  is  attributed  to 
a  reduction  by  the  Primarily.  Produced  cerous 
hydroxide,  followed  by  combination  of  the  resulting 
dioxides.  The  blue  compound  can  l^" '«olated  b^ 
treatment  with  ammoniiun  bicarbonate  solution, 
which  removes  excessive  uramuiu  <}ip^'^'^  *^ 
uranium  ammonium  carbonate,  but  if  this  proc^;-^^ 
is  too  prolonged  the  blue  compound  undeigoes 
decomposition  with  formation  of  doubly  refracting 
crystals  of  cerous  ammonium  carbonate, 
Ce.(CO3)„(NH,),CO3,0H,O. 
It  was  not  found  possible  to  obtain  analogous 
results  bv  wet  methods  with  other  metals  in  place 
of    uranium.     By    heating    cobalt   sulphate    witu 
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magnesium  chloride  in  a  porcelain  crucible, 
octahedral  crystals  of  "  magnesia-red  "  can  be 
obtained  more  easUv  than  by  the  earher  process 
(HedvaU,  this  J.,  1914,  429)  ;  the  addition  of 
magnesia  is  not  necessary,  as  it  is  produced 
during  the  heating.  By  a  similar  process  nickel 
sulphate  gives  rise  to  green,  octahedral  crystals 
("  magnesia-green  ").  These  crystals  are  mixed 
crystals  of  the  two  oxides.  In  experiments  with 
manganese,  complications  arise  on  account  of 
atmospheric  oxidation.  Attention  is  drawn  to 
the  ease  with  which,  on  fusion  with  magnesium 
chloride,  many  basic  oxides  react  with  formation 
of  a  chloride  which  sublimes,  leaving  a  residue 
of  magnesium  oxide. 

Metal  ammonias  of  chlorates,  brmnates.  and  iodates  ; 

Stability  of  the .      Thermal  dissociation  and 

explosion.  F.  Ephraim  and  A.  Jahnsen.  Ber., 
1915,  48,  41—56.  J.  Chem.  Soc,  1915,  108,  ii., 
lee— 167. 

The  metal-ammonias  of  the  chlorates,  bromates, 
and  iodates  are  easily  obtainable,  but  in  the  case 
of  the  derivatives  of  the  two  former,  investigation 
of  the  dissociation  curves  is  limited  by  the  explosive 
nature  of  the  compounds  at  higher  temperatures. 
The  explosion  temperature  of  the  metal-ammonias 
derived  from  the  chlorates  of  the  metals  zinc, 
nickel,  and  copper,  coincides  approximately  with 
the  temperature  at  which  the  dissociation  pressure 
becomes  equal  to  the  atmospheric  pressure, 
and  that  this  may  not  be  a  chance  coincidence  is 
confirmed  l)y  the  fact  that  under  increased 
pressure  the  explosion  temperature  is  raised. 
With  the  metal-ammonias  derived  from  the 
bromates.  on  the  other  hand,  no  marked  difference 
is  observable  between  the  explosion  temperature 
under  ordinary  atmospheric  pressure  and  in 
sealed  vessels.  In  the  case  of  the  metal-ammonias 
of  the  iodates  of  copper,  nickel,  zinc,  and  cadmium, 
dissociation  occurs  at  relatively  low  temperatures, 
although  explosions  cannot  Ije  produced  in  the 
open  atmosphere,  but  only  in  s^led  vessels,  the 
requisite  temperatures  being  between  210°  and 
219°  C.  The  metal-ammonia.s  of  the  chlorates 
and  bromates,  in  addition  to  exploding  on  heating, 
can  also  be  exploded  by  shock. 

The  following  compounds  are  described  : 
Copper-tetrammine  chlorate,  deep  blue  needles  ; 
copper-hexammine  chlorate,  deep  blue  ;  nickel- 
hexammine  chlorate,  blue  cry.stals,  m.pt.  near 
180°  C.  ;  zinc-tetranunine  clilorate,  colourless 
crystals ;  zinc-hexanunine  clilorate  ;  cadmium - 
hexammine  chlorate,  colourless  crystals  ;  cadmium- 
tetrammine  chlorate  ;  cobalt-hexanvmine  and 
cobalt-tetrammine  chlorates  were  unstable,  as 
also  was  a  manganese-ammine  chlorate  of  imknown 
ammonia  content.  There  were  also  ol)tained  : 
Copper-tetrammine  bromate,  l)lue  needles  :  nickel- 
hcxamniine  bromate,  violet,  crystalUne  powder  ; 
zinc-tetrammine  bromate,  crystalline  powder  ; 
i-admium-tetrammine  l)romate,  crystalline  powder  : 
anhydrous  copper  iodate  (that  described  bv  Ditte, 
J.  Chem.  Soc,  1892,  62,  1388,  is  the  monohydrate). 
brown  ;  copper-tetranuuine  iodate  dihydrate,  blue 
prisms  ;  copper-pent  ammine  iodate  ;  nickel-pent - 
ammine  iodate,  violet  ;  nickel -pentanonine  iodate 
trihydrate,  reddish-violet  crystals ;  zinc-tetr- 
ammine iodate,  colourless  needles ;  cadmiiun- 
tetranunine  iodat«,  microscopic  prisms. 

Ainmoniiini     salts  :      Action     of on     mercurir 

iodide.  I.  1.  Guareschi.  Atti  R.  Accad.  Sci. 
Torino.  1914—1915.  50,  231—236.  J.  Chem. 
Soc,  1915.  108,  ii.,  167 — 168. 

When  a  mixtuie  of  mercuric  iodide  with  a  little 
ammonium  bromide  is  heated  in  a  long,  narrow 
tube  of  hard  glass,  violet  iodine  vapours  are 
evolved,  the  aqueous  extract  of  the  cold  mass 
giving  an  intense  coloration  with  starch  solution. 


The  reaction,  which  is  shown  clearly  by  as  little 
as  0  0001  grm.  of  mercuric  iodide,  is  due  to  the 
formation  and  subsequent  decomposition  of 
ammonium  iodide  ;  it  takes  place  also  in  solution. 
The  presence  of  mercuric  chloride  or  bromide, 
or  lead  bromide  hinders  the  reaction,  which  is, 
however,  not  affected  by  an  excess  of  potassium 
bromide.  When  heated  with  ammonium  chloride, 
mercuric  iodide  yields  scarcely  any  iodine,  whilst 
with  ammonium  sulphate  or  nitrate  much  iodine 
is  liberated,  but  the  cold  mass  gives  no  coloration 
with  starch  solution.  The  reaction  is  given  also 
by  ammonium  bichromate.  Mercurous  iodide  and 
ammonium  bromide  yield  no  iodine,  the  reactions 
occurring  being  expressed  bv  the  equations : 
Hg J, -F2NH,Br  =HgBrj -hHg  +2NH4I ;  2NH4I  = 
2NH3-f Hj-flj.  and  Hg-t-l2=Hgl2.  The  presence 
of  mercurous  iodide  or  bromide  also  prevents  the 
reaction  ^^'\th.  mercuric  iodide.  Mercuric  iodide 
is  readily  soluble  in  cold  ammonium  bromide 
solution,  and  if  the  dry  residue  of  the  liquid  is 
lieated,  iodine  vapour  is  immediately  evolved. 
This  react  ion  allows  of  the  separation  and  character- 
isation of  mercuric  iodide  when  mixed  with  large 
proportions  of  many  other  insoluble  red  com- 
pounds ;  thus,  mercuric  sulphide  (cinnabar)  con- 
taining only  01%  of  the  iodide  responds  to  the 
test.  This  is  not  the  case,  however,  when  the 
mixture  of  mercxiric  sulphide  and  iodide  is  heat«d 
with  water  and  ammonium  bromide,  owing  to  the 
formation  of  ammonium  sulphide,  sulphur,  etc. 
V^Tien  a  mixture  of  a  little  mercuric  iodide  with 
much  manganese  dioxide  is  slowly  heated,  iodine 
vapour  is  liberated  at  first,  hut  the  mercuric 
iodide  subsequently  sublimes  ;  with  rapid  heating, 
scarcely  any  iodine  is  set  free.  Addition  of 
ammonium  bromide  to  this  mixture  results  in  the 
copious  evolution  of  iodine  vapour.  If  a  mixture 
of  mercuric  iodide  and  antimony  sulphide  is 
heated  with  ammonium  bromide,  ammonia  is 
liberated  in  large  quantity  and  a  sublimate  forms, 
but  no  iodine  can  be  detected.  When  this  mixture 
is  treated  with  aqueous  ammonium  bromide  and  the 
dried  crystalline  residue  of  the  solution  heated, 
faintly  violet  vapours  form,  but  no  reaction  is 
given  with  starch  ;  the  presence  of  an  iodide 
is,  however,  shown  by  addition  of  chlorine  water. 

Alnminium  nitride  ;    Sublimation  and  dissociation 

of .  F.Ficht«randG.  Oesterheld.  Z.  Elektro- 

chcni.,  1915,  21.  50—54.  J.  Chem.  Soc,  1915, 
108,  ii.,  168—169. 
AuMiNiUM  nitride  is  usually  obtained  as  a  grey, 
amorphous  mass,  but  some  specimens  contain 
rosettes  of  colourless,  hexagonal  needles.  The 
results  of  experiments  show  that  the  crystals 
are  the  result  of  sublimation.  Aluminium  nitride 
Ijegins  to  sublime  in  a  tungsten  tube  at  1870  °± 
20°  when  under  a  pressure  of  14  mm.  of  nitrogen, 
and  at  1890°±20'  the  sublimation  is  very  rapid 
under  the  same  conditions.  The  sublimation 
is  accompanied  by  a  partial  dissociation  of 
the  nitride  into  its  elements ;  the  distillate 
settles  as  a  crystalhne  deposit,  which  contains 
considerable  quantities  of  metallic  aluminium. 
The  dissociation  is  more  complete  the  lower  the 
pressure  of  nitrogen,  and  it  is  still  more  complete 
when  aluminium  nitride  is  heated  in  hydrogen  at 
2  mm.  pressure.  When  higher  pressures  of 
nitrogen  are  used  the  tungsten  tube  is  attacked. 
Experiments  in  carbon  or  graphite  tubes  filled 
with  nitrogen  at  atmospheric  pressure  show  that 
sublimation  occurs  without  the  formation  of 
metallic  aluminium,  but  the  sublimate  is  con- 
taminated with  aluminium  carbide  and  carbon. 
When  aluminium  carbide  is  heated  quickly  to 
2000°  C,  it  partly  dissociates,  and  leaves  a  residue 
of  graphite.  When  an  arc  is  struck  between 
aluminium  electrodes  in  nitrogen,  a  fine,  grey 
sublimate    of    aluminium   nitride   which   contains 
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metallic  aluminium,  is  formed.  This  product  can 
be  irvid  fidiu  aliimiiiiuiii  liy  dislilhitinii  of  the 
aluuiiniuui  at  ISIU    C  iu  hydi-ogcu  of  low  piessui'e. 

-.    C.  F.  NaRcl,  jiin. 


Chromic  oxide;  11  y droits- 

J.  Phys.  C'hem.,  1915,  19,  331—337. 

Hydrou.s  olirouiic  oxide  is  brought  iuto  colloidal 
solution  liy  caustic  alkali.  It  can  adsorb  to  some 
extfiit  hydrous  oxides  of  iron,  manganese  cobalt, 
nickel,  copper,  and  magnesium,  and  thus  bring 
them  also  uito  colloidal  solution.  These  oxides 
adsorb  chromic  oxide,  and  thus  tend  to  remove  it 
from  its  coUoiiiiU  solution  in  alkali.  In  the 
presence  of  glycerin,  liydrous  iron  oxide  is  brought 
into  colloidal  soUition  by  alkali,  and  then  loses  its 
tendency  to  precipitate  clu'omium  oxide.  By 
adding  potassium  hydroxide  rapidly  and  in  not  t«o 
great  excess  to  a  solution  of  chromi<:  sulphate  a 
good  chromic  oxide  jelly  can  be  obtained.  (See 
also  this  J.,  1911,  75.)— C.  A.  M. 

Magnctisabililtj  of  the  oxides  of  manganese,  chromium, 
uranium,  ynoli/bdcnum,  and  tuni/sten.  10.  Wede- 
kind  and  < '.  Horst.  Bcr.,  1915,  48,  105—112. 
J.  Chem.  Soc,  1915,  108,  ii..  140— lU. 

Thr  magnetisability  of  the  oxides  of  manganese  is 
very  similar  to  that  of  the  oxides  of  vanadium  or 
titanimn  ;  the  monoxide  is  rather  more  strongly 
magnetic  than  the  dioxide,  wliilst  the  results 
obtained  with  bariiun  manganate  and  potassium 
permanganate  show  that  the  susceptibility  de- 
creases with  increasing  valency.  The  mixed  oxide, 
Mn^O,,  is  most  strongly  magtietic,  corresponding 
with  FcjOj  and  TijOj,  wliilst  the  scsquioxide 
appears  to  be  unexpectedly  less  magnetic  than  the 
other  oxides.  Clu-omium  trioxide  is  less  magnetic 
than  the  sesquioxide.  wliilst  the  salt-like  oxides, 
CtsO,  and  CTjOj,  arc  about  three  thousand  times 
more  strongly  magnetic  than  the  former.  In  the 
cases  of  the  sulphides,  CrS  and  C'r^-Sa.  the  suscepti- 
bility decreases  with  increasing  \'alency,  thus 
differing  from  the  sulphides  of  vanadium ;  the 
greatest  susceptibility  is  shown  by  the  sulphide, 
CtjS,.  Uranium  di-  and  tii-o\ides  are  more 
strongly  magnetic  than  the  niotal,  and  show  a 
perceptible  increase  in  susceptibility  with  diminish- 
ing valency  ;  in  the  case  of  the  mixed  oxide,  U^Oj, 
the  expected  increase  in  magnetisability  was  not 
observed.  Similar  resiUts  were  obtained  with  the 
oxides  of  molybdenum  and  tungsten.  Barium 
manganate  was  prepared  in  a  slightly  impure  state 
by  addition  of  excess  of  aqueoiLs  barium  hydroxide 
to  a  moderately  concentrated  solution  of  potassium 
permanganate  and  cautious  addition  of  liydrogen 
peroxide  until  the  solution  was  only  faintly  pink  ; 
the  dark  precipitate  was  repeatedly  washed  with 
water.  Cnromous  sulphide,  VrS,  grcv  powder, 
sp.  gr.  at  1-1°  C,  3-909,  was  obtained  by  heating  the 
sesquisulphido  in  a  strejim  of  hydrogen  for  twelve 
hours  at  as  high  a  temperature  as  possible.  The 
sulphide,  Cr^Sj,  black  powder,  sp.  gr.  at  14°  C, 
3-538,  was  prepared  by  heating  a  mixture  of 
chromium  sulphide  and  sidphur  in  a  current  of 
hydrogen  sulphide,  the  temperature  being  gradu- 
ally raised  to  redness.  Excess  of  sulphur  was  subse- 
quently removed  by  carbon  bisulpliide. 

Phosplwrescenl  selenides  of  the  alkaline-earth  metals. 
V.  Kittelmaiui.  Ann.  Physik,  1915,  [iv],  46, 
177— 19G.    .J.  Chem.  Soc,  1915,  108,  ii.,  121. 

In  all  active  preparations  of  phosphorescent 
alkaline-earth  selenides,  which  contained  copper, 
manganese,  bismuth,  lead,  silver,  zinc,  nickel,  or 
antimony  as  the  metallic  "  impurity,"  the  phos- 
phorescent light  was  found  tfi  show  a  maximum 
near  the  red  end  of  the  spectrum.  The  phos- 
phorescent band  has  its  maxununi  in  all  cases  at  a 
greater  wave-length  than  that  which  corresponds 
with  the  exciting  light.  The  upper  temperature 
limit,  above  which  the  selenides  are  inactive,  is  in 


general  lower  than  for  the  corresponding  sulphides. 
So  far  as  the  visible  spei-trum  is  coiu-criicil,  t  be 
numl)er  of  phosphorescent  bands  exhibited  by  the 
selenides  is  small  in  comparison  with  that  sho\yii 
by  the  sulphides,  and  the  chief  maxima  are  dis- 
placed towards  the  red  end  of  the  spectrum  as 
compared  with  the  maxima  characteristic  of  the 
corresponding  sulpliides.  The  intensity  and  the 
(hu-ation  of  the  phosphcirescence  are  also  mii<-h 
smaller  for  the  selenides  than  for  the  sulphides. 

Didi/niium  group  ;  Fractional  crystallisation  of  the 

picrates  of  the  rare  earths  of  the .  L.  M.  Dennis 

and  F.  It.  Rhodes.    J.  Amer.  Chem.  Soc,  1015, 
37,  807-815. 

Upon  repeated  fractional  crystallisation  of  a  mix- 
ture of  the  picrates  of  the  rare  earths  of  the 
didymiuni  group  containing  also  small  amounts  of 
the  elements  of  the  yttrium  and  erbium  groups, 
the  members  of  these  tliree  groups  accumulated  in 
the  least  soluble,  intermediate,  and  most  soluble 
fractions,  respectively.  Yttrium  could  also  be 
separated  from  erbium  and  holmiian  in  a  similar 
manner,  but  (he  individual  elements  of  the 
didjTiiiuni  group  were  non-separable,  and  no 
concentration  of  neodymium  or  jji-aseodymium  was 
observed. — J.  R. 

Lead   oxides  ;     Determination    of  the   higher . 

J.  MUbauer  and  B.  Pivnicka.     Z.  anal.  Chem.. 

1914,  53,  569— .581.    Z.  angew.  Chem.,  1915,  28, 
Ref..  75. 

Bunsen's  method,  in  which  chlorine  liberated  from 
hydrochloric  acid  by  lead  dioxide  is  determined 
iodometrically,  gives  satisfactory  results  when 
concentrated  hydrochloric  acid  is  used,  but  is  too 
complicated  for  ordinary  use.  The  method  of 
Lux  (Z.  anal.  Chem.,  1880,  19,  153  ;  see  also 
Chwala  and  CoUe,  this  .1.,  1911,  802),  using  excess 
of  oxalic  acid  and  then  titrating  the  excess  not 
oxidised,  is  suitable  for  technical  purposes.  Finzi 
and  Ropuzzi's  method  (Z.  anal.  Chem.,  1902,  41, 
741),  depending  upon  the  action  of  hydrazine 
acetiate  on  the  lead  oxides  in  presence  of  acetic 
acid,  gives  high  results.  The  authors  utilise  the 
reaction,  Pb02+2NHjOH +2K0H  =Pb(OK), + 
4H2O+N2:  no  heating  is  required,  and  the 
results,  though  somewhat  low,  are  much  better 
than  those  obtained  by  Finzi  and  Ropuzzi's 
method. — A.  S. 

Lead  and  the  end  product  of  thorium.      Part  II. 
A.    Holmes   and   R.    W.    Lawson.     Phil.    Mag., 

1915,  29, 673—688.  (See  tlus  J.,  1914,  1206.) 
Calculations  based  on  the  assumption  that  the 
total  lead  found  in  certain  minerals  is  the  sum 
of  the  uraniimi-lead  (radium  G),  the  thorium- 
lead  (thorium  E),  and  the  original  lead,  give  the 
halt  period  of  decay  of  thorium  E  as  about  10^ 
years.  The  suggestion  that  the  end  product 
of  thorium  E  is  an  isotope  of  bismuth  is  con- 
sidered unlikely,  as  the  latter  has  not  been  detected 
in  thorite  and  allied  minerals.  It  is  probable  that 
the  final  product  is  an  isotope  of  either  thallium 
or  polonium.  It  may  be  considered  as  proved 
that  the  stable  uranium-lead  has  a  lower  atomic 
weight  than  ordinary  lead,  but  the  evidence  in  the 
case  of  thorium-lead  is  much  less  certain  owing  to 
its  instabiUty.  The  crude  estimation  of  the  age 
of  a  mineral  based  on  its  Pb  :  Ur  ratio  can  now  be 
corrected  by  atomic  weight  determinations,  allow- 
ance beiig  made  for  the  presence  of  original  lead 
and  for  thorium-lead  ;  but  this  would  barely 
affect  the  time-scale  as  at  present  constituted. 

— E.  H.  T. 

Bismuth  froni   pitchblende;     a-Radialion   of . 

L.   Meitner.      Physikal.  Zeits.,    1915,    16,   4 — 6. 

J.  Chem.  Soc,  1915,  108,  ii.,  120. 
According  to  experiments  made  by  Fajans  and 
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Towara  (Naturwissenschaften,  1914,  2,  685),  the 
residues  from  Joachimsthal  pitchblende  contain  a 
new  element  of  the  bismuth  series  which  emits 
o-rays  and  is  characterised  by  a  half-decay  period 
of  less  than  10'  years.  For  various  reasons  this 
result  seemed  to  be  improbable,  and  the  author 
re-investigated  the  bismuth  residues  from  the 
above  source.  It  was  found  that  the  a-ray  activity 
exhibited  by  the  bismuth  is  due  to  ionium,  and 
that  it  can  be  completely  removed  by  the  addition 
of  a  small  quantity  of  thorium  to  the  bismuth 
solution,  and  subsequent  separation  of  these 
elements  by  appropriate  methods. 

Radioadive  substances  ;  The  gases  produced  by . 

Decomposition   of  water.      A.    Debieme.      Ann. 

Phvs.,   1914,  [ix.],  2,  97—127.     J.  Chem.  Soc, 

1915,  108,  ii.,  126 — 127. 
The  author  gives  a  summary  of  the  results  which 
have  been  obtained  up  to  the  present  time  in  the 
investigation  of  the  gases  produced  in  the  decom- 
position of  water  by  radioactive  substances. 
These  results  would  seem  to  show  that  the  chemical 
decomposition  is  due  to  the  action  of  the  a-,  /3-, 
and  y-rays  which  are  emitted  by  these  substances. 
It  is  suggested  that  the  products  of  decomposition 
are  formed  in  three  different  ways  :  ( 1 )  by  direct 
collision  of  the  cliarged  particles  with  the  molecules 
of  water,  (2)  by  local  rise  of  temperature  along  the 
path  of  the  particles,  (3)  by  ionisation  and  subse- 
quent interaction  between  the  ions  and  other 
constituents  of  the  water.  The  ions  produced  by 
the  action  of  the  rays  on  water  are  supposed  to  be 
similar   to   the   ions   produced   in   gases,   and   are 

-I-  — 

represented  by  the  s}Tnbols,H20  and  11,0.  By 
interaction  of  these  ions  with  the  hydrogen  and 
hydroxy!  ions  in  the  water,  hydrogen,  hydrogen 
peroxide,  and  oxvgen  are  formed  in  accordance 

'         —       +  + 

with  the  equations  :   HzO+H^H+HaO;   H2O  + 

6h=HjO+OH;  20H=HjO,;  40H=2H,0+02. 
The  relative  importance  of  the  above  three 
processes  cannot  be  determined  with  any  degree 
of  certainty,  but  it  would  seem  that  the  first 
and  second  are  of  greater  significance  for  the 
n-rays  than  for  the  /3-rays.  The  fact  that  nearly 
pure  hydrogen  is  obtained  in  the  decomposition 
of  water  by  /3-rays  would  suggest  that  the  gaseous 
product  is  in  this  case  due  to  the  third  process. 
The  importance  of  the  third  process  in  the  action 
of  both  kinds  of  rays  is  shown  by  a  calculation  of 
the  quantity  of  gas  which  would  be  evolved  by 
1  grm.  of  radium  in  radioactive  equilibrium.  In 
this  it  is  assumed  that  the  number  of  ions  formed 
in  the  water  is  equal  to  the  number  which  would 
be  produced  in  a  gas.  The  culculated  rate  at 
which  gas  would  be  Uberated  is  of  the  same 
order  as  that  which  has  been  actually  observed 
in  the  author's  experiments. 

Electric  discharges;     The  chemical  action  of . 

The  role  of  ionisation   [in  fixation  of  nitrogen]. 

E.  Briner.  Jour.  Chim.  Phys.,  1915,  13,  18—32. 
The  chemical  activity  of  electric  discharges  is 
due  to  thermal,  iomc,  and  photochemical  action, 
but  in  the  fixation  of  nitrogen,  as  ammonia  or 
nitric  oxide,  the  photochemical  action  does  not 
take  part.  The  ultraviolet  rays  do  not  cause  the 
formation  but  the  destruction  of  these  compounds, 
and  the  results  obtained  show  that  the  chemical 
activity  .of  the  arc  is  principally  of  a  thermal 
character  and  not  of  ionic  origin. — B.  N. 

Carbon    monoxide  ;     Action    of    bromine    on . 

A.  Piva.  Gaz.  Chun.  Ital.,  1915,  45, 1.,  219—237. 
Using  bromine  and  carbon  monoxide  dried  by 
means  of  phosphorus  pentoxide,  only  a  very  small 
proportion  of  the  bromine  disappeared  even  on 
prolonged  exposure  to  sunlight,  e.g.,  2-29%  in  32 


hours  in  one  experinaent.  When  water  was  added 
in  increasing  quantities,  the  amount  of  bromine 
combined  increased  :  for  example,  with  a  quantity 
of  water  about  the  same  as  that  of  the  bromine, 
80  °i  of  the  bromine  was  combined  in  32  hours  in 
presence  of  sunlight,  and  over  20%  even  when 
the  mixture  was  protected  from  the  light.  The 
final  reaction  products  are  carbon  dioxideTand 
hydrobromic  acid,  and  it  is  considered  probable 
that  the  carbon  monoxide  and  bromine  first  unite 
to  form  carbonyl  bromide  and  that  equihbrium 
is  attained  when  only  a  small  proportion  of  this 
is  formed  ;  in  presence  of  water  the  carbonyl 
bromide  is  decomposed,  thus  disturbing  the 
equilibrium  and  giving  opportunity  for  the  forma- 
tion of  more  carbonyl  bromide. — A.S. 


Hydrogen     arsenide  ;      A     hydrate     of 


de 


Forcrand.    Comptes  rend.,  1915,  160,  467 — 470. 

j  A  HYDRATE  of  hydrogen  arsenide  was  formed  when 
the  gas,  generated  by  the  action  of  water  on 
j  aluminium  arsenide,  was  compressed  with  a  few 
I  drops  of  water  in  a  CaUletet  apparatus.  The 
1  hydrate  has  a  critical  temperature  of  decom- 
position at  28-2°  C,  when  its  dissociation  pressure, 
17-5  atm.,  is  equal  to  the  vapour  tension  of  liquid 
hydrogen  arsenide.  At  lower  temperatures  the 
hydrate  is  stable  under  the  required  minimum 
pressures  corresponding  to  the  temperatures,  for 
example  0-806  atm.  at  0°  C,  2-65  atm.  at  10°  C, 
and  6-79  atm.  at  18-25°  C.  The  calculated  heat  of 
formation  is  17-753  cals.  from  liquid  water,  and 
8-238  cals.  from  solid  water,  corresponding  to  the 
formula,  AsHj,^!!^©.  The  hydrate  is  closely 
analogous  to  those  of  hydrogen  sulphide,  phos- 
phide, and  selenide,  and  exhiliits  almost  the  same 
difference  in  physical  constants  from  the  last- 
named  as  does  the  hydrate  of  phosphine  from  that 
of  hydrogen  sulpliide.  Hydrogen  antimonide  also 
forms  an  analogous  hydrate. — G.  F.  M. 

Hydrogen     peroxide     solution ;     Acidity     of  . 

T.  Callan.    Pharm.  J.,  1915,  94,  413.     (See  also 

this  J.,  1915,  281.) 
The  method  prescribed  in  the  U.S.  Pharmacopcsia 
for  the  determination  of  the  acidity  of  hydrogen 
peroxide  solution  (addition  of  5  c.c.  of  iV/10 
sodium  hydroxide  solution  to  25  c.c.  of  the  sample 
and  determination  of  the  excess  of  alkali,  remaining 
after  concentration,  by  titration  with  iV/10  acid, 
using  phenolphthaiein  as  indicator)  gives  results 
which  are  about  three  times  as  high  as  those 
found  by  the  B.P.  method  (direct  titration  with 
A'/IO  sodium  hydroxide  solution,  using  methyl- 
orange  as  indicator).  The  discrepancy  between  the 
results  obtained  by  the  two  methods  is  due  to  the 
presence  of  phosphates  in  the  solution  (numerous 
samples  examined  were  all  found  to  contain 
phosphates)  and  to  the  fact  that  dissolved  carbon 
dioxide  is  included  in  the  "  acidity  "  as  deter- 
mined by  the  U.S.P.  method.  Both  methods  are 
equally  accurate,  though  giving  widely  differing 
results  in  the  presence  of  phosphates  (and  probably 
j  of  salts  of  other  polybasic  acids),  and  the  method 
to  be  preferred  depends  entirely  on  what  is  under- 
stood by  the  term  "acidity." — W.  P.  S. 

Hydrazine ;      Anhydrous 
hydrazine  as  a  solvent. 


.       III.    Anhydrous 

T.   W.  B.    Welsh  and 


H.  J.  Broderson.     J.  Amer.  Chem.    Soc,  1915, 

37,  816—824. 
The  approximate  solubiUty  of  120  substances  in 
liquid  hydrazine  is  given,  together  with  the  action 
of  the  electric  cuiTent  upon  the  solutions.  Of  the 
metals  examined,  only  those  of  the  alkaU  group 
are  appreciably  soluble.  Sulphur  and  iodine 
dissolve  readily,  with  vigorous  decomposition  of 
the  hydrazine.  The  solubility  of  chlorides, 
bromides,  and  iodides  increases  in  the  order 
given  ;  the  weights  dissolved  per  c.c.  of  solvent 
in  the  case  of  the  sodium  compounds  are  0-08, 
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0-37,  and  0-64  grm..  respectively.  Metallic  carb- 
onates, oxide.s,  sulphates,  and  sulphides  are  at 
the  most  only  slightly  soluMe.  Nitrates  ai-e 
(generally  soluble,  but  in  some  eases  reaition  occurs 
with  t he  solvent.  Ammonium  compounds  dissolve 
with  the  evolution  of  much  ammonia  due  to  a 
process  of  hydrazinolysis.  Tertiiu'y  ammonium 
phosphate  is,  however,  insoluble.  Bismuth  chloride 
gives  a  quantitative  precipitation  of  metallic 
bismuth  ;  and  mercury  compounds,  with  the 
exception  of  the  insoluble  sulpliide,  yield  mercury. 
Cobalt  and  silver  mirrors  jirc  produced  under 
certain  conditions,  and  copper  and  lead  com- 
pounds also  disst)lve  with  some  amount  of  decom- 
position.— J.  R. 


Hydrazine ;        Anhydrous 


IV.     Chemical 


reaelions  in  anhydrous  hydrazine.  T.  W.  B. 
Welsh  and  II.  J.  Broderson.  J.  Amer.  Chem. 
Soc,  1915,  37,  825— S32. 

Hydk.\zin'e  sulphide  precipitates  cadmium  and 
zinc  as  sulplxides  from  solutions  of  their  salts 
in  anhydrous  hydrazine,  and  the  process  may  be 
effected  quantitatively  by  titrating  tlie  hydrazine 
sulphide  with  the  cadmium  or  zinc  solution  until 
the  yellow  coloiu'  just  disappears.  Metallic  sodium 
precipitates  cadmium,  zinc,  and  iron,  but  not 
magnesium,  calcium,  or  barium  from  similar 
solutions.  Zinc,  copper,  tin,  and  aluminium  do  not 
react  and  magnesium,  calcium,  and  lithium  react 
only  slightly  with  anhydrous  hydrazine.  Reactions 
take  place  in  this  solvent  similar  to  those  which 
occur  in  liquid  ammonia,  water,  and  other  dis- 
sociating solvents. — J.  R. 

Flame  reaelions.    IV.    Sails  in  oxygen  and  chlorine 
flames.      Bancroft  and   Weiser.      See   XXIII. 

Patents. 
Alkali   nitrates;    Process  of  decomposition  of - 


[Manufacture     of     ititric     acid     and     alumina.] 

•Soc.  Anon,   des  Poudres  et  Nitrates.     Fr.  Pat. 

473,433,    June    13.    1914.       Under    Int.    Conv., 

June  16,  1913,  and  June  12,  1914. 
A  MIXTURE  of  sodium  or  potassium  nitrate  and 
alumina  or  bauxite  is  treated  with  a  current  of 
superheated  steam,  at  a  temperature  (250°-— 400°  C. ) 
below  the  decomposition  point  of  the  nitric  acid 
which  is  evolved,  and  the  residue  is  extracted  with 
water  to  produce  a  solution  of  alkali  aluminate, 
from  which  pure  alumina  may  be  obtained. 
The  reaction  is  facilitated  by  adding  calcium 
carbonate  (10%)  to  the  charge,  and  fusion  is  pre- 
vented by  introducing  10 — 15%  of  crude  alununate 
from  a  preceding  operation  ;  a  barium  or  strontium 
compound  may  also  Vje  added  to  convert  silica 
into  an  insoluble  siUco-aluminat?. — F.  Sodn. 

Salt  ;      Apparatus    for    the    manufacture    of . 

H.  Frasch,  Assignor  to  United  Salt  Co.,  Cleve- 
land, Ohio.  U..S.  Pat.  1.125,998,  Jan.  2(i,  1915. 
Date  of  appl.,  Apr.  18,  1892. 

The  brine  is  fed  into  a  long  shallow  pan  and 
heated  by  steam  pipes  arranged  in  the  form  of 
transverse  grids  with  spaces  between  them. 
Steam  is  supplied  to  each  c<jil  from  a  trunk  above 
and  the  condensed  water  drains  to  a  main 
below,  and  is  returned  to  the  boilers.  The  pan  is 
divided  by  partitions  into  heating,  settling,  and 
evaporating  sections  enclosed  under  one  hood. 
Vapours  leave  by  shafts  in  the  roof  and  the  salt 
is  raked  to  draining  boards  through  doors  in  the 
sides  of  the  cover.  In  the  first  section  the  t>rine 
is  heated  to  boiling  and  concentrated  to  satiu'ation  ; 
calcium  sulphate  is  precipitated,  and  the  liquor 
passes  to  the  second  compartment,,  which  is  not 
directly  heated.  SUght  evaporation  and  cooling 
take  place  and  a  small  quantity  of  salt  is  deposited 
and  carries  down  the  suspended  impurities,  which 
settle  out  as  the  liquid  passes  slowly  to  the  third 


portion  for  concentration.  The  pure  salt  deposited 
is  raked  up  the  gently  sloping  sides  of  the  pan 
to  draining  boards  along  its  margins  enclosed 
under  the  same  hood.  After  a  time  it  is  shovelled 
to  traps  and  runs  down  shoots  to  storage  bins 
below  t he  pans,  where  the  heat  radiating  from  the 
bottom  of  the  pan  fiu-ther  dries  the   product. 

—  W.  H.  H.  N. 

Athali     chloride    solutions;      Klcclrolysis     of . 

Hoesch  und  Co.  Sulfitcellulosefabrik.    Ger.  Pat. 

280,556,  .Sept.  6,   1913.     Addition  to  Ger.  Pat. 

279,998  (this  J.,  1915,  355). 
A  PART  or  the  whole  of  the  electrolyte  is  circulated 
from     the      anode     compartment,     tlu-ough     the 
diaphragm,  into   the   cathode   compartment,   and 
thence  to  the  saturation  chamber. — A.  S. 

Bleach-chamlnr.     A.  V.  Suihv,  Assignor  to  Niagara 
-Alkali    Co.,    Niagara    Falls,    N.Y.     U.S.    Pat. 
1.126,586,  Jan.  20,  1915.     Date  of  appl.,  Jan.  22, 
1914. 
The   chamber  floors  are  cooled   by  water  circu- 
lating under  them  in  special  structures  of  rein- 
forced concrete. — W.  H.  H.  N. 


Lime  and  gas  ;    Manufacture  of  - 


B.  Pearson, 


and  The  Chalk  Fuel  Power  Gas  and  Bye-Pro- 
ducts Corporation,  Ltd.,  London.  Eng.  Pat. 
5734,  March  6,  1914. 
Briquettes  composed  of  chalk,  small  coal, 
soUdified  tar,  and  naphtha  oil,  are  heated  in  steam 
on  a  bed  of  incandescent  fuel  in  a  generator.  The 
products  are  lime,  and  a  gaseous  mixture  rich  in 
hydrocarbons,  suitable  for  lighting,  heating,  etc. 
Ground  peat,  or  peat  and  chalk,  may  be  used 
instead  of  the  coal. — E.  H.  T. 


Barium  oxide  ;   Process  for  producing  - 


S.  B. 


Newberry  and  H.  N.  Barrett,  Baybridge,  Ohio. 

U.S.   Pat.    1,133,392,   Mar.   30,    1915.     Date  of 

appl.,  Aug.  15,  1914. 
Babtom  sulphate  is  mixed  vrith  barium  oxide,  the 
mixture  is  pulverised  till  90%  passes  a  100-mesh 
sieve,  and  then  heated,  with  agitation,  to  2700°  F. 
(1480°  C.)  or  over,  until  the  siUphate  is  converted 
into  oxide  with  evolution  of  sulphur  dioxide  and 
oxygen. — W.  H.  H.  N. 

Volatile  com,pound8  and  process  of  producing  same. 
[Calcium  carbonitride.]     Volatile  nuignesium  com.- 
pounds  and  process  of  producing  same.     [Mag- 
nesium    carbonitride.]      Alkali-metal     silicates; 
Process   of  decomposing .     [Alkali   carboni- 
tride and  aluminium,  carbonitride.]     S.  Peacock, 
Philadelphia,     Pa..     Assignor     to     Agricultural 
Research  Corporation,  New  York.     U.S.   Pats. 
(A)    134,411,    (B)     134,412,    and     (c)     134,413, 
April  6,  1915.     Date  of  appl.,  April  18,  1914. 
(A)  A  MIXTURE  of    carbon  and  a  suitable  oxide, 
such  as  calcium  oxide,  is  heated  in  an  atmosphere 
containing  nitrogen,  substantially  free  from  active 
oxygen,    to    a   temperature   at   which    a   volatile 
carbonitride    is    produced.      (B)    A     mixture     of 
magnesium  oxide  and  carbon  is  heated  in  presence 
of  nitrogen,  e.g.,  in  an  atmosphere  of  producer  gas, 
keeping  the  partial  pressure  of  carbon  monoxide 
below  400  mm.,  and  the  carbonitride  produced, 
which   is   volatUe   at    1500°  C,   is   collected   in   a 
medium  free  from  active  oxygen.     The  product  is 
a  soluble  white  powder,  giving  a  white  precipitate 
with  solutions  of  lead  and  silver  salts,  and  yielding 
ammonia  with  hot  water,      (c)  A  finely  divided 
mixtxu'e  of  carbon  and  a  mineral  containing  an 
alkali    metal    and    aluminium    is    heated,    in    an 
atmosphere  of  nitrogen,  to  a  temperature  sufficient 
to  produce  volatile  carbouitrides  of  these  metals, 
the  partial  pressure  of  the  reaction  products  being 
maintained   below    350    mm.     The   product   con- 
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denses  to  a  powder  and  reacts  with  water  at  200°  C- 
to  give  ammonia,  alkali  carbonate,  and  alumina. 

— F.  SODN. 

Ahtminium  pernifrides  ;    Process  of  making . 

S.     Peacock,     Philadelphia,     Pa..     Assignor    to 

Agricultural  Research  Corporation.  New  York. 

U.S.    Pat.    1.134,414,   AprU   0,    1915.     Date   of 

appl.,  AprU  18,  1914. 
A  FINELY  divided  mixture  of  aluminium  phosphate 
and  carbon  is  heated,  in  presence  of  nitrogen,  to  a 
temperature  above  that  of  formation  of  volatUe 
carbonitrides  and  below  that  at  which  alimainium 
nitride  is  formed,  preferably  to  about  1700°  C,  the 
partial  pressures  of  the  reaction  products  being 
maintained  below  400  mm.,  and  the  volatile 
product  is  collected. — F.  SoDN. 

Radioactive    liquids ;      Economical    production    of 

larffc    quantities    of .     H.     Farjas.       Third 

Addition,  dated  Aug.  20,  1913,  to  Fi-.  Pat. 
456,990,  July  1,  1912  (this  J.,  1913,  1028,  II08). 
Liquids  are  rendered  radioactive  by  passing  them 
intermittently  or  continuously  through  vessels 
filled  with  balls  (preferably  of  smaU  diameter) 
prepared  from  radioactive  material  as  already 
described.  Air  is  treated  by  passing  through  a 
cylinder  fitted  with  a  fan  and  containing  an  inter- 
cepting zone  of  such  radioactive  balls. — F.  SODK. 


Hydrogen  ;  Manufacture  of  - 


J.  L.  Buchanan, 


Bromborough.  and  E.  B.  Maxted,  Eock  Ferry. 
Eng.  Pat.  6477,  March  14,  1914. 

A  MAXIMUM  yield  of  hydrogen  is  obtained  by 
passing  carbon  monoxide  and  steam  over  catalysts 
consisting  of  or  containing  metallic  couples.  An 
iron-copper  couple  may  be  made  by  heating  iron 
oxide  with  sodium  carl)onate,  washing  with  water 
to  remove  caustic  alkali,  drying,  reducing  the  iron 
oxide  with  hydrogen,  then  cooluig,  moistening  with 
copper  nitrate  solution,  and  heating  in  a  current  of 
hydrogen.  The  resulting  couple  is  heated  to 
500°  C,  and  carbon  monoxide  with  an  excess  of  air 
passed  over  it.  A  silver-iron  couple  is  also  very 
effective.— E.  H.  T. 


Hydrogen  ;      Process    of    manufacturing  - 


.      .  .  .  _  .    by 

alternate  action  of  a  reducing  gas  and  steam  upon 
heated  ferruginous  matter.  Soc.  1  'Hydrogene. 
Ft.  Pat.  472,373,  May  19,  1914.  Under  Int. 
Com-.,  May  21,  19 13. 

To  prevent  accumiulation  of  oxidisable  impurities 
introduced  into  the  ferruginous  mass  by  the  gases 
employed  for  heating  and  reducing,  the  preliminary 
heating  is  effected  by  means  of  water-gas  burnt 
with  an  excess  of  air,  and  the  subsequent,  periodical 
heating  with  air  alone. — E.  H.  T. 

Gases  ;   Methods  of  and  means  for  effecting  the  com- 

bii^ation  of .     [Isolation  of  nitrogen  from  the 

air.]  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Schenec- 
tady, U.S.A.     Eng.  Pat.  6739,  March  17,   1914. 

Two  or  more  gases  are  caused  to  interact  in  a 
heated  porous  tube,  one  being  led  through  it,  and 
the  other  diffusing  into  it  through  the  porous  walls. 
By  passing  air  through  the  tube  and  causing  a 
reducmg  gas  to  diffuse  through  the  walls,  nitrogen 
(contauiing  less  than  0-5%  of  oxygen)  can  be 
isolated.  The  tube  is  made  preferably  of  alun- 
dum,  and  is  heated  electrically  by  a  metallic  \^dre 
encircling  it.  The  whole  is  embedded  in  sand  in  a 
furnace.  The  reducing  gas,  e.g.,  hydrogen,  passes 
through  the  sand  into  the  walls  of  the  tube. 

— E.  H.  T. 


yUrogen  and  o.rides  of  nitrogen  ;    Process  for  the 

tiiniuHaneous  production  of .     Farbw.  vorm. 

ileister,  Lucius,  und  Briining.  Second  Addition, 
dated  AprU  17,  1914  (underlnt.  Conv..  AprU  22, 
1913),  to  Fr.  Pat.  453,845.  Jan.  31,  1913  (this 
J.,  1913,  791,  and  1914,  483). 

The  air  used  for  oxidising  the  ammonia  is  replaced 
partlv  or  entirely  by  an  equivalent  quantitv  of 
oxygen.— E.  H.  T. 


Gases  ;  Producing  chemical  action  in  - 


[Maini- 


factnre  of  oxides  of  nitrogen.']  C.  S.  Bradley, 
New  York.  U.S.  Pat.  1,134,583,  April  6,  1915. 
Date  of  appl.,May  1,1909.   Renewed  Sept.  2,1914. 

Oxides  of  nitrogen  are  produced  by  introducing 
a  mixture  of  nitrogen  and  oxygen  into  an  enclosed 
chamber,  heating  the  gases  to  reaction  tem- 
perature by  electric  arcs,  and  immediately  and 
rapidly  discharging  the  products  into  an  area 
of  reduced  pressure,  whereby  the  temperature 
is  reduced  below  that  of  dissociation. — W.  F.  F. 

Thermochemical  reactions  and  nitrogenous  by- 
products ;  Manufacture  of  materials  for  pro- 
ducing   .    N.  Lecesne.     (A)  Fr.  Pat.  472,959. 

Aug.  27,  1913,  and  (b)  First  Addition,  dated 
Aug.  30,  1913. 

(a)  Bauxite  is  strongly  heated  by  the  com- 
bustion of  a  highly  compressed  mixture  of  gas 
and  air  within  its  pores,  and  is  then  slowly  cooled 
by  gradually  reducing  the  supply  of  combustible 
gas  whilst  maintaining  that  of  air.  The  product 
is  a  porous  mass  of  corundum  which  resembles 
platinum  in  its  ability  to  bring  about  thermo- 
chemical reactions  ;  its  power  of  separating, 
decomposing,  or  condensing  gases  varies  with  the 
pressure  of  the  gaseous  mixture  employed  in  its 
preparation.  Granular  corundum  is  obtained  by 
submitting  a  mixture  of  bauxite  and  carbon  to 
combustion  in  a  ci.u'rent  of  compressed  air.  In 
either  case,  the  nitrogen  present  in  the  gas  used 
is  partly  converted  into  nitric  oxide,  which  may  be 
recovered  as  nitric  acid,  and  nitrides  of  the  bases 
are  also  produced,  whilst  the  formation  of 
cyanogen  is  observed  when  a  mixture  of  bauxite 
and  carbon  is  heated  by  the  combustion  of  ah'  and 
coal  gas.  (b)  Corundum,  specially  suitable  as  a 
refractory  material,  is  obtained  in  compact  form  by 
feeding  successive  charges  of  crushed  bauxite 
into  a  shaft  furnace  heated  by  an  oxidising 
mixture  of  compressed  air  and  producer  gas ; 
or  in  granular  form  by  heating  an  agglomerated 
mixture  of  crushed  bauxite  and  carbon  in  the 
presence  of  air,  injected  under  pressure  at  the 
lower  part  of  the  fiu'nace  so  as  to  cool  the  finished 
product  as  it  descends.  Nitric  acid  is  obtained  as 
a  bv-produet  by  treating  the  residual  gases. 

— F.  SODN. 

Graphitisation  of  carbon  articles  ;    Method  of  quick 

.     J.  W.  Brown,  Lakewood,  Ohio,  Assignor 

to  National  Carbon  Co.,  Cleveland,  Ohio.  U.S. 
Pat.  1,133,259,  Mar.  30,  I9I5.  Date  of  appl.. 
May  6,  1912. 

The  carbon  articles  are  placed  in  the  graphitising 
furnace  with  their  lai'gest  surfaces  in  contact 
and  at  right  angles  to  the  direction  of  the  current. 
Pressure  is  applied  in  the  direction  of  the  current. 

— W.  H.  H.  N. 

Chlorine  gas ;  Process  and  apparatus  for  com- 
pressing,  drying,   and  transferring .      J.   W. 

Avlsworth,  East  Orange,  Assignor  to  Halogen 
Products  Co.,  Glen  Ridge,  N.J.  U.S.  Pat. 
1.134,432,  April  6,  1915.  Date  of  appl.,  Nov.  6. 
I9I3.    Renewed  Sept.  2,  I9I4. 

Separate  volumes  of  chlorine  gas  are  entrapped 
between  volumes  of  sulphuric  acid  and  forced 
under  pressure  through  a  rotating  helical  pipe  coil, 
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whereby  the  rompre-ssed  gns  is  delivered  into  a 
receiver  in  a  dry  condition.  Tin?  acid  is  subse- 
quently returned  to  the  feed  chamber  throu^;h  a 
vertical  U-tube  below  the  two  vessels;  the  height 
of  tlio  U-tulio  is  .such  that  the  luaxiiiiuni  pressure 
in  the  receiver  does  not  force  the  level  of  the 
acid  below  the  bend  in  the  tube. — C.  A.  M. 

Carbides  of  silicon  and  by-prodttrls  [polassitini  and 
aluminium     carbides]  ;      I'rocess    for    producing 

.       S.    Peacock,    Chicago,    III.,    Assignor  to 

Agricultural  Research  Corporation,  New  York. 
U.S.  Pat.  1,134,081,  Mar.  30,  1915.  Date  of 
appl.,  July  17,  1912. 
Finely  divided  felspar  is  mixed  with  carbon 
and  heated  to  the  requin^d  toniperature  under 
reduced  pressure  in  an  electric  furnace.  The 
volatile  carbides  of  potjissiuni  and  aluminium  are 
mmiped  off  and  burnt  in  excess  of  air  to  oxides. 
The  residue  of  silica  and  carbon  is  heated  to  the 
temperature  of  formation  of  siloxicon  and  finally 
of  carborundiun. — W.  IT.  II.  N. 

Hydrogen    peroxide    solulions ;     J'rocess    for    pre- 

cenling    decomposition     of .         A.     Farago, 

Budapest.  U.S.  Pat.  1,134.323,  AprU  6,  1915. 
Date  of  appl.,  April  20.   1914. 

.See  Ger.  Pat.  275,440  of  1913  ;   this  J.,   1914,  831, 


Hydrogen  ;    Process  of  makiwj 

Wilmersdorf,    CJcrmany.       U.S.    Pat 


R.  1'.   Pict«t, 
1.134,416, 


April  tS,  1915.    Date  of  appl.,  May  29,  1911. 
See  Ft.  Pat.  421,838  of  1910  ;    this  J.,  1911,  542. 


Hydrogen  ;     Manufacture    of  - 


G.    Claude, 


-Assignor  to  Soc.  I'Alr  Liquide  (Soc.  ^Vnon.  pour 
I'Etude  et  I'Kxploit.  des  Proc.  (j.  Claude),  Paris. 
U.S.  Pat.   1,135,355,  April  13,    1915.      Date   of 
appl.,  Mar.  25,  1913. 
See  Ft.  Pat.  453,187  of  1912  ;   this  J.,  1913,  791, 

Boron     nitride ;      Process     of     making 


Weintraub,   Lynn,   Mass.,   -Assignor  to    General 
Electric  Co.    U.S.  Pat.  1,135,232,  April  13,  1915. 
Date  of  appl.,  Feb.  3,  1913. 
See  Eng.  Pat.  10,468  of  1913  ;    this  J.,   1914,  421. 

Combinations  of  salts  for  the  treatment  of   animal 
fibres  and  fabrics.   Ft.  Pat.  473,183.     See  V. 

Process  of  treating  natural  silicious  materials. 
[Production  of  cement  and  potassium  salts.] 
Ft.  Pat.  473,279.     See  IX. 

Bipolar  electrode  of  fused  ferric  oxide,  especially 
for  the  production  of  chlorates.  Ger.  Pat.  281,511. 
Sec  XL 


Vm.— GLASS;    CERAMICS. 

Glass ;      Some    temperature    refraction    coefficients 

of  optical .    J.  W.  GitTord.    Roy.  Soc.  Proc, 

1915,  A,  91,  319—321. 

A  TABLE  is  given  of  the  temperature  refraction 
coefficients  (X  =  5270)  for  a  rise  of  l"  C,  the 
normal  temp«'rature  being  15°  C.  The  quantities 
vary  from  00000004  for  "  dens<>  barium  crown  " 
to  00000105  for  borosilicate  flint.  In  the  case 
of  .Schott's  Fluor  Crown,  of  which  only  one  prism 
could  be  cut,  the  coetricient  was  —00000035. 
It  is  the  only  glass  the  author  has  examined  in 
which  the  sign  is  negative,  i.e.  in  which  the 
refractive  index  in  air  decrea.ses  with  increa.se 
of  temperature.  Quartz  and  fluorite  behave  in  the 
same   way. — W.  C.  11. 

Patent.s. 

Ovens  for  earthenware,  sanitary  ware,  bricks,  etc. 
E.  V.  and  H.  D.  Dunn,  lIa.slington.  Eng.  Pat. 
8219,  AprU  1,   1914. 

In  ovens  for  pottery  ware  and  bricks,  the  "  bags  " 


are  fitted  with  an  inner  lining  of  fireclay,  made  in  one 
piece  or  constructed  of  quarries,  and  built  into  the 
wall  of  the  oven  so  as  to  be  (lush  with  the  inner 
face  of  the  latter. — A.  B.  S. 

Furnace  for  the  cupcUdlioii  or  refining  of  silver, 
glass  blending,  enamelling,  etc.  Eng.  Pat.  7633. 
Sec  X. 


IX.— BUILDING  MATERIALS. 

Wood;  Decomposition  of bi/ fungi.     C.Wehmer. 

Ber.,  1915.  48,  130—134.     J.  Chem.  Soc,  1915, 
108,  i.,   197—198. 

The  decomposition  (dry  rot)  of  wood  by  certain 
fungi,  such  as  Mertilius  lacrymans,  M.  Silvester, 
Comophora  cerebella,  and  Polyporus  vaporarius,  was 
studied.  100  parts  of  well-rotted  pine  wood 
(51  %  C)  yielded  50  parts  of  carbon  dioxide,  wat«r, 
etc.,  7-5  parts  of  a  water-soluble  substance  (46 — 
51%  C),  consisting  of  a  brownish -black,  glossy 
varnish  or  a  dull  coal-like  powder,  17-5  parts  of  an 
alkali-soluble  substance  (64%  C)  composed  of 
shiny,  blackish-brown  particles,  and  25  parts  of 
insoluble  peat-like  residue  (60  "o  C)  in  the  form  of 
compact  brown  masses  showing  the  almost  im- 
changed  structure  of  wood  under  the  microscope. 
Amorphous  substances  with  successively  decreasing 
oxygen  content  and  strongly  increasing  carbon 
content  can  be  Isolated  from  rotten  wood  ;  the 
humus  soluble  in  water  contains  relatively  more 
oxygen  than  the  original  wood.  The  "  acidity  " 
of  rotten  wood  is  due  to  the  presence  of  humus, 
free  organic  acids  being  absent.  This  "  acidity  " 
can  be  neutralised  by  alkali,  but  is  restored  by 
boiling  with  water,  the  rotten  woody  fibre  merely 
absorbing  the  alkali  superficially.  Sugars  are 
readily  attacked  by  Merulius,  and  the  unaffected 
portions  remain  as  humus. 

Determination  of  iron  distil phide  {pyrites)  in  soils. 
Rodt.     See  XVI. 

Patents. 

Plaster  reiarder  from  bean  twines  ;    Manufacture  of 

.     D.  Y.  Strauss,  Artesia,  C'al.,  Assignor  to 

California  Retarder  and  Fibre  Co.,  Los  Angeles, 
Cal.  U.S.  Pat.  1.134.964,  AprU  6,  1915.  Date 
of  appl.,  March  26,   1914. 

The  lifjuid  and  soluble  constituents  of  Lima  bean 
vines  are  extracted,  and  the  extract  is  partiaUy 
evaporated  and  absorbed  in  an  earthy  absorbent 
such  as  Ume. — F.  SoDX. 

Silicious  materials ;     Process    of  treating    natural 

.  [Production    of    cement    and    potassium 

salts.]  H.E.Brown.     Pr.  Pat.  473,279,  June  10, 

1914.  Under  Int.  Conv.,  Aug.  29,  1913. 

A  mixture  of  a  natural  silicate,  such  as  felspar, 
and  a  calcium  compound  (preferably  calcium 
carbonate),  in  proportion  to  give  40 — 55°,,  CaO 
in  the  cement  subsequently  produced,  is  melted 
in  a  non-reducing  or  oxidising  flame,  and,  after 
volatilisation  of  the  alkali,  which  is  recovered,  the 
fused  product  is  disintegrated  and  converted  into 
a  hydraulic  cement  by  treating  with  a  solution  of 
alkaline-earth  salts,  e.g.,  magnesium  sulphate. 
The  calcium  carbonate  in  the  first  stage  of  the 
process  may  be  partly  replaced  by  sufficient 
calcium  chloride  to  react  ^^■ith  the  alkali  present. 

— F.  SoD.x. 

Cement  making.  H.  Abraham,  Bound  Brook, 
N..I.,  and  11.  W.  Haines,  New  York,  As.signors 
to  Impervious  Products  Co.  LT.S.  Pat.  1,134,573, 
AprU  6,  1915.     Date  of  appl.,  March  9,  1910. 

See  Fr.  Pat.  426,889  of  1911  ;  this  J.,  1911,  1061. 
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Wood  ;      Method    oj    colouring  - 


L.     Doyen, 


Paris.     U.S.    Pat.    1.135,167.    AprU    13,    1915. 
Date  of  appl.,   Jan.    17,    1913. 

See  Eng.  Pat.  1063  of  1913  ;  this  J.,  1913,  912. 

Manufacture  of  materials  for  producing  thermo- 
chemical  reactions  and  of  nitrogenous  by-products. 
Ft.  Pat.  472,959,  and  Addition.     See  VII. 

Process  of  impregnating  porous  substances.     U.S. 
Pat.   1,134.436.     See  XIII. 


X.— METALS  ;    METALLURGY,  INCLUDINO 
ELECTRO-METALLURGY. 

Ferrous  oxide  a'nd  carbon ;   Reactions  between 


and  between  carbon  monoxide  and  iron.  V. 
Falcke.  Z.  Elektrochem..  1915,  21,  37—50. 
J.  Chem.  Soc,  1915.  108,  ii.,  169—170.  (Com- 
pare this  J.,  1913,  365.) 

Using  the  same  apparatus  as  previously  employed, 
the  author  studied  the  above-mentioned  reactions 
at  temperatures  from  600°  C.  upward,  and  also 
examined  the  gaseous  products  obtained  when  the 
reaction  mixtures  were  dissolved  in  hydrochloric 
acid.  Three  varieties  of  graphite  and  five 
varieties  of  amorphous  carbon  were  used.  They 
were  subjected  to  prolonged  purification,  and 
were  then  analysed  and  their  densities  obtained. 
The  solid  mixtures  examined  were  introduced  into 
the  apparatus  in  the  form  of  compressed  pellets. 
Below  650°  C.  none  of  the  higlily-purified  forms 
of  carbon  react  with  ferrous  oxide,  and  above  this 
temperature  the  various  varieties  behave  differ- 
ently, but  fall  into  three  groups.  Sugar  charcoal 
and  charcoal  obtained  by  the  action  of  carbon 
monoxide  on  sodium  are  very  inert,  and  a  vigorous 
reaction  does  not  take  place  untU  a  temperature 
of  800°  C.  has  been  reached,  and  in  these  cases 
an  equiUbrium  pressure  was  not  obtained.  Char- 
coal obtained  by  burning  acetylene  in  chlorine, 
and  charcoal  from  petroleum  reacted  more  easily, 
showing  a  vigorous  action  at  650°  C.  The  three 
forms  of  graphite  react  similarly,  and  the  great 
capacity  of  graphite  for  this  reaction  is  attributed 
to  the  fact  that  the  reactions  commence  slowly, 
and  increase  gradually  to  a  definite  limiting  value, 
after  which  they  proceed  at  a  constant  rate  until 
the  reaction  is  complete,  which  is  taken  to  imply 
that  a  contact  reaction  occurs  in  the  solid  mixture 
which  precedes  the  evolution  of  gas,  and  which 
is  probably  one  of  solution  or  direct  combination. 
The  reaction  products  of  the  action  of  carbon 
on  ferrous  oxide  contained  pure  iron,  but  no 
hydrocarbons  were  obtained  when  the  solid 
product  was  dissolved  in  hydrochloric  acid.  In 
the  case  of  the  action  of  carbon  monoxide  on 
iron,  it  was  found  that  when  carbon  monoxide 
was  led  into  the  apparatus  until  a  considerable 
amount  had  been  absorbed  by  the  iron  and  the 
equilibrium  pressure  set  up  at  600°  C,  the  product 
on  solution  in  hydrochloric  acid  gave  large  volumes 
of  saturated  hydrocarbons,  chiefly  ethane,  but  no 
solid  carbon  was  left.  On  the  other  hand,  when 
iron  was  heated  in  a  stream  of  carbon  monoxide, 
or  when  iron  was  allowed  to  absorb  large  quantities 
of  carbon  monoxide  and  then  heated  in  a  vacuum, 
and  the  product  dissolved  in  hydrochloric  acid, 
no  hydrocarbons  were  evolved,  but  a  residue  of 
carbon  remained  behind.  The  work  and  views  of 
Schenck  and  his  collaborators  (this  J.,  1905,  803  ; 
1907,  692)  are  criticised. 

Platinum,  palladium,  and  gold  ;    Determination  of 

[in  ores].    A.  M.  Smoot.    Eng.  and  Min.  J., 

1915,  99,  700—701. 

The  lead  buttons  obtained  by  the  ordinary  pot 
assay  from  two  or  more  fusions,  are  scorified  together 


and  the  resulting  button  cupelled  at  a  high  tem- 
perature, at  least  six  times  as  much  silver  as  the 
combined  weight  of  platinum,  palladium,  and  gold 
present    being    added    during    the    process.     The 
silver  bead  is  parted  with  nitric  acid  (1:6,  followed 
by   1:1).  the  residue,  consisting  of  the  gold  and 
part  of  the  platinum,  is  washed  with  water,  dis- 
solved in  aqua  regia,   and   the  solution  reserved. 
By  the  addition  of  hydrochloric  acid  to  the  nitric 
acid  solution,  silver  is  precipitated  and  the  platin- 
um    left     in     solution,     but    the    resulting     silver 
chloride    is    pink    and    contains    paUadium  ;     the 
silver  precipitate  is  therefore  scorified  and  cupelled 
with  lead,  the  bead  dissolved  in  nitric  acid  (1  :  6), 
and   the   silver  re-precipitated   with   hydrochloric 
acid,    the    separation    being    repeated    until    the 
silver  chloride   obtained  is  no  longer  pink.     The 
filtrates  from  the  sUver  chloride  precipitations  are 
added    to    the    aqua    regia    solution    pre\'iously 
obtained,   the  Uquid   evaporated  to   dryness,   the 
residue    treated    with    5    drops    of    hydrochloric 
acid  and  40  c.c.   of  water,   any  insoluble  matter 
(AgCl-l-PbCl,)    being    rejected    unless    of    a    pink 
colour,  when  it  is  re-treated  for  the  recovery  of 
palladium  as  before.     Gold   is   precipitated   from 
the  solution  by  boiling  after  the  addition  of  3  grms. 
of  oxalic  acid  ;   the  precipitate  is  allowed  to  stand 
overnight  before  filtration,  being  then  re-dissolved 
and  re-precipitated  several  times  if  the  ore  is  rich 
in     platinum     and     palladium.     The     final     gold 
precipitate  is  cupelled   with  lead   and   about  six 
times  its  weight  of  silver,  the  bead  parted,  and 
the  gold  weighed  as  usual.     To  the  combined  oxalic 
acid  filtrates,  5  c.c.  of  hydrochloric  acid  is  added, 
the  hquid  diluted  to   150  c.c,  heated  to  boiling, 
and   treated   while   hot   with   a  rapid   current   of 
hydrogen  sulphide  ;     the   precipitate  of  platinum 
and  palladium  sulphides  is  filtered  off,  dissolved  in 
agua  regia,  the  solution  evaporated  to  dryness  twice 
with  hydrochloric  acid,  the  residue  treated  with 
2  or  3  drops  of  hydrochloric  acid  and  2  c.c.  of  water, 
and  the  solution  treated  with  ammonium  chloride 
as    usual    for    the    separation    of    platinum.     To 
avoid    the    mechanical    loss    caused    by    igniting 
the     platinum-ammonimn    chloride,    the   latter   is 
dissolved  in  boiling  5%  sulphuric  acid,  the  boiling 
solution     treated    with     hydrogen    sulphide,     the 
precipitate  filtered  off,  the  filter  burned  at  a  low 
temperature,  the  residue  scorified  with  lead,  \vith 
the  addition  of  six  times  as  much  silver  as  the 
weight  of  platinum  present,  the  button  cupelled, 
the  bead  parted  with  concentrated  sulphuric  acid, 
and  the  i-esidual  platinum  weighed.     To  the  filtrate 
from    the    ammonium    chloride    precipitation,    an 
excess  of  dimethylglyoxime  (at  least  seven  times 
the    amount    of    palladium    present)    dissolved    in 
hydrochloric  acid  (2  :  1)  is  added,  the  liquid  diluted 
to  250 — 300  c.c,  heated  for  30  mins.,  allowed  to 
stand    overnight,    and    filtered   through   a   Gooch 
crucible.     After    being   washed    first    with    dilute 
hydrochloric  acid  (1:1)  to  remove  the  excess  of 
precipitant,  then  with  water  and  alcohol  in  suc- 
cession, the  precipitate  is  dried  at  110° — 115°  C. 
and  weighed ;  it  contains  31  -686  %  Pd.— W.E.F.P. 


Silver  ;    Determination  oj  ■ 


in  ores  and  concen- 
trates containing  platinum  and  paUadium.  A.  M. 
Smoot.    Eng.  and  Min.  J.,  1915,  99,  701. 

The  lead  button  obtained  by  ordinary  pot  assay 
is  dissolved  in  dilute  nitric  acid,  the  insoluble 
residue  is  filtered  off,  washed,  and  re-scorified 
with  lead,  and  the  button  treated  with  dilute 
nitric  acid  as  before.  To  the  combined  nitric  acid 
solutions,  sufficient  standard  sodium  chloride  solu- 
tion is  added  to  precipitate  the  sOver,  and,  if  the 
latter  is  small  in  amount,  about  0-5  c.c.  of  sulphuric 
acid  also,  the  liquid  is  stirred,  allowed  to  stand 
until  the  supernatant  hquid  is  clear,  and  then 
filtered  through  double  papers.  The  filter  is 
then   incinerated   and   the   residue  scorified   with 
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lead,  the  button  being  cupelled  direct  if  the  pallad- 
ium (.imfent  of  the  mv  is  siiiall,  or,  nt  licrwise, 
re-Jissolvo(l  in  nitric  acid  and  tlii'  precipitation 
of  the  silver  chloride  repeated. — W.  12.  V.  V. 

Telrtinirkrl  triarscnide  [maucherite]  o«  a  silver 
prcripitdtil.  C.  I'alinor.  Kcon.  (icol.,  1914,  9, 
(iOl— ti7l.    J.  Ohcm.  Soc,  191,'.,  108,  ii.,  171. 

Mauchekitk  (J.  Chem.  Soc,  19l:i.  104,  ii.,  510) 
from  Kislcbcn  and  Mansfdd  in  Tlinrinjjia,  and 
temiskaniito  from  Elk  Lake,  Ontario  (this  .T.,  1914, 
261),  are  conipk-tcly  decomposed  by  a  solution  of 
silver  sulphate,  the  nickel  and  arsenic  passing  into 
solution  in  the  ratio  given  by  the  formula  Ni./Vs,. 
One  molecule  of  this  compound  deposits  seventeen 
atooLs  of  metallic  silver  in  the  form  of  arborescent 
crystals.  It  is  suggested  that  tenuskamite  is 
identical  with  the  eivrlier-described  maucherite, 
and  that  the  true  formula  is  Nij.\s,,  rather  than 
NijAs,.  Samples  of  the  mineral  from  these  three 
localities  (containing  98-62,  95-84,  and  92-76% 
Ni.ASj  respectivelv)  had  sp.  gr.  at  25"  C.  7-81, 
7-80,  and  7-7:5  respectively.  Niccolite  (Ni^Vs)  is 
also  capable  of  depositing  silver  from  a  solution  of 
a  silver  salt,  but  smaltite  (Co.\s2),  cobaltite 
<CoAsS),  and  arsenopyrite  (PeAsS)  are  strongly 
resistant.  These  reactions  have  a  bearing  on  the 
enrichment  in  silver  of  mineral  veins  containing 
nickel  arsenides. 

Copper   leaching  ;   Some   of   the   problems   in . 

L.  D.  Ricketts.   Min.  and  Eng.  World,  1915,  42, 
679—682. 

Investigations  made  with  the  low-grade,  oxidised 
copper  ore  of  Ajo,  Ariz.,  U.S.A.  (an  eruptive 
granite  containing  about  1-5%  Cu,  together  with 
salts  of  iron  and  aluminium)  showed  that  a  high 
extraction  of  copper  could  be  obtained  by  leaching 
with  dilute  sulpnuric  acid,  the  crushed  ore  (maxi- 
mum size  6-mm.  cube)  being  readily  permeated 
and  yielding  a  clear  solution  ;  the  extraction  was 
dependent  more  on  the  time  of  contact  than  on 
the  strength  of  acid.  With  copper  at  12  c.  (Cd.) 
per  lb.  and  the  cost  of  mining  25 — 50  c.  (Is.OSd. — 
2s.  Id.)  per  ton  of  ore,  leaching  with  dilute  sul- 
phuric acid,  followed  by  precipitation  of  copper 
■with  pig  iron  or  spongy  iron,  was  commercially 
practicable.  It  was  more  advantageous,  however, 
to  recover  pure  copper  direct  from  the  solution  by 
electrolysis,  for  which  purpose  the  leaching  was 
conducted  so  that  the  rate  of  increase  of  iron  and 
alumina  in  the  solution  Wijs  slow,  and  the  iron 
content  of  the  electrolyte  maintained  below  0-75% 
by  periodically  agitating  a  portion  of  the  liquid 
■with  copper  oxide  and  compressed  air  ;  by  this 
method  1-5  lb.  of  sulphuric  acid  was  lost  per  lb.  of 
copper  produced.  Very  promising  results  were 
obtained  by  leaching  the  ore  ■with  a  sulphuric  acid 
solution  of  iron  and  aluminium  sulphates,  passing 
the  liquid  through  a  tower  for  the  absorption  of 
sulphur  dioxide  from  furnace  ga-ses,  and  electro- 
lysmg  the  solution,  the  iron  and  aluminium  in  the 
latter  acting  as  depolarisers  and  catalysts.  In  the 
author's  opinion  this  method  will  probably  prove 
the  most  economical. — W.  E.  F.  P. 

Copper  [in  brass}  ;  Rapid  electrolytic  determination 
of .    W.  Theel.    Chem.-Zeit.,  1915,  39,  179. 

Copper  may  be  determined  in  brass  by  dissolving 
1  grm.  of  tte  sample  in  8-5  c.c.  of  sulphuric  acid 
(1  :  4)  and  1-5  c.c.  of  nitric  acid  (sp.  gr.  1-4), 
heating  the  solution  to  expel  nitrous  vapours,  then 
diluting  it  to  25  c.c,  and  electrolysing  with  a 
current  of  2  amps.  ;  the  whole  of  the  copper  is 
deposited  within  1  hour. — W.  P.  S. 

Copper  and   aluminium  ;    Thermochemistry  of  the 

compounds  of .    L.  RoUa.    Oaz.  Chim.  Ital., 

1915,  45.  I.,  192—190. 

The  heate  of  formation  of  the  bromides  of  copper 


and  ahiminium  from  the  metals  and  from  the  three 

compounds,  Cuj.Vl,  CuAl,  and  Ou.Vl.,  by  reaction 
with  a  solution  of  bromine  in  potassium  bromide, 
were  determined  calorlmetiically,  and  from  the 
results  the  heats  of  formation  of  the  inlermetallic 
compounds  were  calculated  :  the  values  obtained 
were  ("uAU,  +2;{-2'.t  ;  ("uAI,  +32-38  ;  Cu^Al, 
— 13-33  CalcTi'ies  per  kilo.-mol.  The  formation  of 
all  three  compounds  is  accompanied  by  a  diminu- 
tion in  volume,  the  deviations  of  the  observed 
specific  volumes  from  those  calculated  according 
to  the  law  of  mixtures  being  CuAl,.,  3-8%  ;  CuAl, 
2-9%;Cu3Al,  4%.— A.  S. 


Nickel ;  Electrolytic  deposition  of  ■ 


■  from  chloride 


solutions.    \l.  Riedel.    Z.  Elektrochem.,  1915,  21, 
5—19.   J.  Chem.  Soc,  1915,  108,  ii.,  182—183. 

In  the  extraction  of  copper  from  sulphides  con- 
taining nickel,  large  quantities  of  nickel  chloride 
solution  are  obtained,  from  which  the  nickel  is 
removed  electrolytically.  The  author  has  inves- 
tigated the  conditions  of  electrolysis  at  the  ordinary 
temperature  in  the  presence  of  free  hydrochloric 
acid  and  in  the  presence  of  acetic  acid.  The 
current  efficiency  and  the  conditions  under  wliich 
a  good  coherent  metallic  deposit  are  obtained  in 
the  two  cases  are  compared.  The  current  efficiency 
over  the  range  100 — 80%  has  been  quantitatively 
determined  in  its  relation  to  the  concentration  of 
hydrochloric  acid  and  acetic  acid.  In  the  case 
of  hydrochloric  acid,  carbon  anodes,  and  in 
the  case  of  acetic  acid,  both  carbon  and  nickel 
anodes  were  used.  The  current  efficiency  de- 
creases with  an  increase  in  the  acid  concentration. 
With  hydrochloric  acid  it  is  80%  when  the  acid 
concentration  ha.s  reached  0-07%,  wliilst  in  the 
case  of  acetic  acid  this  value  is  only  reached  with 
1-0%  of  acid.  In  consequence  of  this  high  con- 
centration of  acetic  acid,  its  use  would  remove 
the  necessity  of  a  very  troublesome  controlling 
of  the  acid  concentration  during  the;  electrolysis. 
wliich  is  always  necessary  when  hydrochloric  acid 
is  used.  In  order  that  the  nickel  should  be 
deposited  in  a  usable  form,  it  is  necessary  that 
a  definite  concentration  of  hydrogen  ions  should 
be  maintained  :  when  an  operation  is  left  to  itself, 
the  small  quantity  of  hydrochloric  acid  allowable 
is  rapidly  removed,  whereas  the  lai'ger  amount  of 
slightly  dissociated  acetic  acid  automatically  keeps 
the  hydrogen  ion  concentration  at  the  right  point. 
The  current  efficiency  increases  with  the  concen- 
tration of  ni(-kel  in  the  solution.  Using  a  current 
density  of  190  amperes  per  square  metre  with  a 
solution  containing  4 — 10%  Ni,  the  efficiency 
fluctuates  between  80%  and  90%,  and  with  a 
current  density  of  350  amperes  per  square  metre 
it  varies  between  85%  and  95%  in  a  1%  acetic 
acid  solution.  To  obtain  a  continuous  coherent 
deposition  of  nickel,  the  current  density  must  be 
kept  within  limits  which  are  special  for  each 
solution,  and  depend  on  the  concentration  of  the 
solution  in  nickel  and  free  acid,  on  the  nature  of 
the  free  acid,  the  purity  of  the  solution,  and  the 
method  of  stirring  the  liquid.  A  continuous 
stirring  of  the  electrolysis  bath  Is  only  necessary 
in  the  case  where  the  solution  becomes  alkaline. 
Porous  deposits  can  be  avoided  by  using  a  current 
den-sity  which  just  produces  the  coherent  deposit 
a  higher  value  may  be  used  only  with  a  higher 
concentration  of  nickel  or  of  acid.  The  presence 
of  many  metallic  ions  in  a  hydrochloric  acid 
solution  of  nickel  chloride  is  unfavourable  to  the 
formation  of  a  coherent  deposit.  The  order  in 
increasing  harmfulness  is  Cu',  Cu",  JVIn'S  Fe'"', 
Zn'-,  and  Vh''.  In  an  acetic  acid  solution  ex- 
periments were  made  only  with  zinc  and  lead  as 
impurity,  since  it  was  shown  that  the  deposit  of 
nickel  is  not  so  sensitive  to  the  presence  of  im- 
purities as  in  the  case  of  hydrochloric  acid  solu- 
tions. The  minute  traces  of  foreign  metals  suffice 
in  a  hydrochloric  acid  solution  to  produce  a  spongy 
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nickel  efiect,  whilst  in  acetic  acid  solutions  con- 
siderable quantities  of  impurities  may  be  added 
before  any  influence  is  sho^vTi  in  the  nature  of  the 
deposit.  If  a  spongy  deposit  is  once  produced, 
no  change  of  the  conditions  of  electrolysis  is 
sufficient  to  bring  it  back  to  the  coherent  condition. 
As  a  general  result  of  the  work,  it  follows  that  in 
the  electrolysis  of  nickel  chloride  solutions  the 
addition  of  hydrochloric  acid  is  harmful,  and 
cannot  be  considered  in  the  technical  electrolysis  ; 
a  weakly  dissociated  acid  is  required,  and  this  is 
found  iu  acetic  acid. 

Magnetisability  of  the  oxides  of  manganese,  chromium, 
uranium,  molybdenum,  and  tungsten.  Wedekind 
and  Horst.    See  VII. 

Boric  water  glass.    [Flux  for  hard  soldering  metals.] 
Ackermann.    See  VII. 

Action  of  metals  on  the  chlorides  of  carbon.    Zappi. 
See  XX. 

Determination  of  arsenic  by  boiling  a  hydrochloric 
acid  solution  with  hydrazine  salts  and  potassium 
bromide.    Jaiuiasch  and  Seidel.    See  XXIII. 

Patents. 
Cast-iron  ;  Process  for  manufacturing  Thomas  - 


F.  Dahl.   Fr.  Pat.  472,696,  May  26,  1914.   Under 
Int.  Conv.,  Aug.  1,  1913. 

Molten  iron  containing  20 — 25  %  !Mn,  obtained 
by  direct  reduction  of  mangauiferous  iron  ores  or 
mixtures  in  blast-furnaces,  is  added  to  molten  pig 
iron  in  sufficient  quantity  to  produce  the  required 
composition. — W.  E.  F.  P. 


Iron  or  steel  ;   Carburizing  ■ 


S.    S.   Eveland, 


Bryn  Mawr,  Pa.,  Assignor  to  Eveland  Electric 
Riveter  Co.  U.S.  Pat.  1,133.626,  March  30.  1915. 
Date  of  appl.,  April  12,  1910. 

Iron  or  low-carbon  steel  is  heated  in  a  closed 
receptacle  with  fibrous  vegetable  waste  containing 
carbohydrates  and  protein,  but  not  starchy  matter, 
e.g.,   the   fibrous  waste   from   sugar   manufacture. 

— W.  F.  F. 


Steel  ;  Manufacture  of  ■ 


E.  Humbert.    Fr.  Pat. 


472,429,  Aug.  25,  1913. 

A  MIXTURE  of  10  to  30%  of  sand  and  70  to  90% 
of  lime  is  melted,  and  carbon  is  added  in  amount 
equal  to  about  10  to  30%  of  the  total  weight  of  the 
mixture.  The  steel  to  be  purified  is  poured  on  to 
the  molten  mixture,  so  as  to  transform  iron  and 
manganese  silicates  into  an  easily  fusible  calcium 
silicate. — B.  N. 

Steel    ingots ;     Manufacture    of    sound .      K. 

Canaris.      Fr.    Pat.    472,594,    May   22,    1914. 

The  upper  surface  of  the  steel  is  cooled  by  water 
or  air  to  produce  immediate  solidification,  and 
molten  steel  is  then  introduced  under  pressure  at 
the  base  of  the  ingot  1 1  fill  cavities. — ^B.  X. 


■  and  method 


Ferrosilicon  product  ;    Crystalline  - 

of  making  the  same.  Ferrosilicon  product  and 
method  of  continuously  producing  the  same. 
Ferrosilicon  alloys  of  definite  coynpositions.  H.  C. 
Harrison,  Lockport,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.  U.S.  Pats.  (A)  1,134,127, 
(B)  1,134,128,  and  (c)  1,134,129,  Apr.  6,  1914. 
Dates  of  appl.,  July  30,  Dec.  1,  and  Dec.  15, 
1909.  Renewed  (A)  and  (B)  Sept.  1.  and  (c) 
Sept.  17,  1914. 

(A)  A  PRODUCT  consisting  of,  or  containing, 
bright,  hard,  brittle,  plate-like  crystals  corres- 
ponding to  the  formula  FcaSij,  is  prepared  by 
maintaioing  "  at  or  above  a  predetermined 
critical  temperature  "  a  charge  calculated  to 
produce     ferrosilicon     containing     53 — 54-5%     Si. 


(B)  FeiTOsUicon  of  any  definite  composition  is 
produced  continuously  as  described  imder  (a), 
the  critical  temperature  increasing  with  the 
silicon  content  desired.  (c)  Ferrosilicon  of 
definite  composition  and  constitution,  composed  of 
"  solid  mixtures  of  definite  compounds  con- 
taining iron  and  silicon  "  is  claimed. — W.  E.  F.  P. 


Furnaces;    Gas-fired - 


Metal-heating  furnace. 
Eng.    Pats.    (A)    7238, 


I.    Hall.    Birmingham. 

starch  23,  1914,  and  (B)  3036  of    1915,   date   of 

appl.,  March  23,  1914. 

(A)  In  a  furnace  heated  by  low-pressure  gas, 
an   end    view   of   which   is   shown   in   the   figure, 

gas  is  supplied  to 
the  bm-ners  through 
a  pipe,  7,  from  the 
outlet,  13,  of  a  regu- 
lator, 11,  actuated 
by  a  thermostat,  10, 
in  the  heating 
chamber,  1,  or  in  a 
separate  chamber  ad- 
jacent to  it.  Several 
heating  chambers, 
one  above  the  other, 
and  each  provided 
\\'ith  a  temperature- 
indicating  device, 
may  be  used.  A 
shield,  14,  prevents 
the  flame  from  im- 
pinging on  the 
charge,  (b)  The  gas 
burners,  6,  are  attach- 
ed to  bosses  arrang- 
ed along  the  top  of 
a  relatively  large 
cylindrical  chamber, 
5.  (See  also  Eng. 
Pats.  21,072  of  1912; 
26,583  and  28,346  of  1913  ;  5198,  5888,  and 
6016ofl914  ;  this  J.,  1915, 16,34,  234.) — W.E.F.P. 

Furnace   for   the   cupellation   or   refining   of   silver, 

glass  bending,   enamelling,   etc.  ;     Gas-fired . 

L.  F.  Tooth,  London.   Eng.  Pat.  7633,  March  26, 
1914. 

Gas  burners,  mclined  upwards,  are  arranged  in 
openings  at  one  side  of  the  arched  combustion 
chamber,  and  exit  openings  at  the  opposite  side, 
conesponding  with  the  burners,  extend  into 
vertical  flues  connected  with  horizontal  ones 
running  across  the  furnace  above  the  combustion 
chamber.  The  horizontal  flues  communicate  with 
vertical  downtake  flues  terminating  in  a  longi- 
tudinal trunk  connected  to  the  chimney,  and  are 
provided  at  one  side  of  the  furnace  with  doors 
for  the  admission  of  secondary  air  and  at  the 
other  with  cleaning  and  inspecting  doors. — W.K.S. 

Crucible  and  melting  pot  furnaces.  L.  F.  Tooth, 
London.     Eng.  Pat.  7635,  March  26,  1914. 

A  TILTING  furnace  mounted  on  pivots  is  provided 
with  a  cranked  flue  which  enters  a  hollow  sleeve 
adjacent  to  one  of  the  pivots  ;  the  sleeve  com- 
municates with  a  flxed  uptake  flue.  Above  the 
furnace  is  a  covered  preheater,  pivoting  upon  a 
bracket  extending  from  one  of  the  standards 
supporting  the  furnace,  and  provided  with  an 
oblique  charging  spout.  The  cover  of  the  pre- 
heater can  be  raised  bv  cams  as  it  is  swung  aside. 

— W.  R.  S. 

Metallurgical  apparatus  [cupola  furnace].  C.  J. 
Rice,  Ashland,  Ky.,  Assignor  to  The  Pneumatic 
Cupola  Co.,  Ironton,  Ohio.  U.S.  Pat.  1,133,317, 
March  30,  1915.     Date  of  appl.,  July  11,  1912. 

A   CUPOLA  furnace   having  a  set  of  low-pressure 
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main  tuyert'S,  and  holnw  those  aiitl  nl)iivo  the 
level  of  the  molten  metal  a  .seri<'S  of  hitih-pressure 
jjurifyiu';  tuyeix'.s  enterint;  tangeiitially  and 
ineliiied  downwards. — W.  R.  S. 

Miialluniical  furnace.  V.  Wedjje,  Ardmore,  Pa. 
U.S.  I'at.  1,133,828.  .Mareh  30,  1U15.  Date  of 
appl.,  Sept.   11,   l'J12. 

A  %'KitTic.vi:,  furna<.e  with  superposed  helical 
hearths  projecting  inwards   from   ita   outer   wall. 

— W.  K.  S. 

Mtlallurgical  furnace.  U.  Wedge,  Ai-dmore,  Pa. 
U.S.  Pat.  l,138,82i»,  .Manh  30,  1915.  Date  of 
appl.,  Jan.  4,  1913. 

A  FX'KN.\CK  having  a  central  rotating  shaft  with 
arms,  independent  of  the  rahble  ai-ms,  each  of 
which  carries  an  electrical  heating  device  upon  its 
under  side.  The  heater  is  connected  directly 
with  one  pole  and  indirectly,  tlu-ough  the  support- 
ing arm,  with  the  other  pole  of  a  source  of  current. 

— W.  U.  S. 

Roaaling  furnace  ;  Mechanical .  A.-O.  fiir  Zink- 

Industrie  vorm.  W.  Grillo,  and  W.  Schefczik. 
I'>.  Pat.  473,310,  Jlay  4,  1914.  Under  Int.  C'onv., 
June  9  and  10,  1913. 

The  furnace  comprises  one  or  several  cylindrical 
or  semi-cylindrical  muffles,  each  provided  with  a 
horizontal    shaft    carrying     one     or    more    arms 
supporting  a  water-cooled  bar,  parallel  to  the  shaft, 
on    which    are    fixed    interchangeable    prongs    for 
advancing  the  material.      With  cylindrical  muffles, 
the    shaft    is    rotated    by    pinions.     With    semi- 
cylindrical  muffles,  the  horizontal  shaft  receives  a 
pendulum-like  movement  from  a  rack  and  pinion. 
The  muffles  may  be  arranged  in  two  vertical  rows, 
and  the  transporting  mechanism  moved  by  two 
racks  forming  a  frame,  to  which  is  attached  the 
piston  rod  of  a  hydraulic  pump.     The  movement 
of  the  rod  is  communicated  to  a  revolving  cone, 
forming  a   valve   for   controlling  the  supply  and 
escape  of  the  water  actuating  tne  pump,  and  the 
dead  point  of  the   Latter  is  passed  by  the  frame 
continuing   for   a   short    time    in   its    direction   of 
movement.     The  ore  is  delivered  from   a  hopper 
on  to  the  roof  of  the  fiu-naci!  at  one  end  and  is 
conveyed  to  the  other  end  of  the  roof  by  scrapers 
fixed  on  an  endle.ss  chain.     The  inclinations  of  the 
lower  end  of  the   feed   hopper  and  of  the  outlet 
spout  are  regulated  separately,  and  the  lower  end 
of  the  hopper  is  provided  with  a  toothed  cylinder 
for  conveying  the  material  outwards  ;  a  slide  above 
the  cylinder  regulates  the  supply  of  ore.     The  ore 
is  dried  by  its  passage  across  the  roof  and  is  then 
introduced  into  the  furnace  by  means  of  a  cone 
furnished   with   teeth   revolving   in   a   funnel,   the 
enveloping  surface  of  the  cone  having  an  inclination 
different    to    that    of    the  funnel.      When  heating 
the  furnace  with  solid  fuel,  heated  air  is  supplied 
above    and    below    the  grates,  but  ^\•hen   heating 
with  ga.s,  a  regulated  amount  of  the  gas  and   pre- 
heated air  may  l)e  introduced   into   each   muffle. 

— B.  N. 

Nickel,  copper,  and  aluminium,  with  or  unthout  steel ; 

Alloys  of .    G.  A.  Joyce,  London.    Eng.  Pat. 

8270,  April  1,  1914. 

AiLOYS  which  will  take  a  high  polish  and  do  not 
rust  or  tarnish  on  exposure,  are  composed  of  :  (1) 
Cu  27  •5—40%,  Ni  0.5— 4.5  "i.  steel  .5—10%, 
Al  2-.5— .5%  ;  (2)  Cu  80-5  °„.  Ni  1706%,  Al  2-44%. 
They  contract  con.siderably  during  cooling  and 
hence  are  useful  for  moimting  diamonds  for 
technical  purposes. — W.  F.  ¥. 

[Type]  metal;  Melting  of in  melting  pots.     I. 

Hall,  Birmingham.  Eng.  Pat.  12,219,  May  18, 
1914.  (See  also  Eng.  Pat.  1.5,323  of  1913  ;  this 
J.,  1914,  83.5.) 

In  a  melting  pot  provided  at  the  bottom  with  a 


valve  through  wliieh  the  metal  can  be  i)oured.  the 
vnlvc!  is  actuated  by  a  spindle  surroiuided  by  a 
tube.  The  upper  eiul  of  the  tube  is  open  to  the 
air  above  the  surface  of  the  metal,  whilst  the 
lower  end  is  immediately  over  the  valve  ;  room  is 
tlius  alTorded  for  exp.Tnsion  of  (he  metal,  and  any 
gases  or  air  imprisoned  by  the  metal  escape  tlu-ough 
the  tube.— W.  R.  S.  f  b 

Ore  or  other  solid  .■iidislante  suspended  in  a   liquid  ; 
Apparatus  for  the  settlement  and  clussifiration  of 

finely    divided .      F.     II.     Wright,     Loiulon. 

Eng.  Pat.  18,791.  Aug.  18,  1914. 

A  cONlc.\L,  classifier  has  an  inner  porous  and  an 
outer  impermeable  wall,  aiul  water  is  supplied  to 
the  intermediate  space  at  a  greater  pressure  than 
that  of  the  liquid  in  the  <-liissifier,  so  as  to  prevent 
accumulation  of  material  on  the  iimer  surface  of 
the  porous  wall. — W.  K.  S. 

Molten  metal  and  other  fusible  substances  ;  Apparu- 

/?<s   for,    and   method   of   spraying .     M.    U. 

.Schoop,  Zvirich,  .Switzerland,  Assignor  to  Metals 
Coating  Co.  of  America,  Boston,  Mass.  U..S.  Pats. 
1.133, .507  and  1.133,508,  March  30,  1915.  Dates 
of  appl.,  Feb.  19  and  July  6,  1914. 

Two  electrodes  of  the  fusible  substance  are  fed 
towards  one  another  at  right  angles,  one  being 
vibrated  by  electromagnetic  means  in  series  with 
the  electrode,  so  that  contact  for  the  melting 
current  is  alternately  made  and  broken.  A  jet  of 
gas  imder  pressure  impinges  on  the  point  of 
contact  of  the  electrodes  and  produces  a  spray  of 
the  fused  material. — W.  F.  F. 

Hases  ;  Preventing  escape  of  noxious  - 


■  in  smelting 
[sulphide  ores].  W.  A.  Uall,  New  York.  U.S.  Pat. 
1,133,637,  March  30,  1915.  Date  of  appl.,  June 
25,  1913. 
The  ore  is  introduced  continuously  into  the 
furnace,  and  the  top  layer  is  maintained  at  a 
temperature  below  that  at  which  free  sulphur  will 
ignite,  by  spraying  with  a  liquid  containing  water  ; 
introduction  of  air  is  avoided.  Sufficient  hj'drogen 
sulphide  is  thus  generated  in  the  upper  portion  of 
the  furnace  to  reduce  the  sulphur  dioxide  in  the 
fiu'nace  gases  and  prevent  combustion  of  the  free 
sulphur  produced. — B.  N. 

Sulphide  ores  ;  Process  of  preventing  the  escape  of 

sulphur  dioxide   in  smelting .     W.   A.   Hall, 

New  York.  U..S.  Pat.  I,l34,84t!,  April  6,  1915. 
Date  of  appl.,  June  30,  1913.  Renewed  Mar.  1, 
1915. 
In  a  process  for  recovering  sulphur  as  such  during 
the  smelting  of  sulphide  ores,  the  flame  of  a  reducing 
gas  is  introduced  into  the  furnace,  at  a  point  near 
the  charge  level,  under  conditions  whereby  the 
sulphur  dioxide  in  the  exit  gases  is  reduced  to 
sulphur  ;  access  of  air  to  the  gaseous  mixture  is 
avoided  until  the  latter  has  cooled  below  the 
oxidation  temperature  of  sulphur. — W.  E.  F.  P. 


Metal  sheets  or  plates  ;  Finishing  ■ 


A.   Ridd. 


Brackenridge.Pa.  U.S.  Pat.  1,133,670,  March  30, 

1915.  Date  of  appl.,  Dec.  22,  1913. 
The  metal  plates  are  placed  in  a  box  and  subjected 
to  an  .innealing  temperature,  out  of  contact  with 
air.  They  are  then  removed  in  bulk  and  placed 
in  a  heat-retaining  i-eceptacle,  previously  heated  to 
a  lower  temperature  th.m  that  u.sefl  for  annealing, 
tteough  which  a  heated  non-oxidising  fluid  is 
passed.  The  sheets  are  finally  removed,  and 
exposed  to  air  for  oxidation. — B.  N. 

Metallic  oxides  ;  Apparatus  for  the  reduction  of 

ivith  hydrogen.  E.  C.  Kayser,  Assignor  to  The 
Hydrog.^ualion  Co.,  Cincinnati,  Oliio.  U.S.  Pat. 
1,134,74.5.  April  0,  1915.  Date  of  appl.,  July  18, 
1910. 

Met.^llic  oxides  are   heated  in  a  closed  rotating 
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cylinder  provided  with  fixed  radial  vanes  forming 
a  series  of  open  compartments  within  the  cylinder, 
while  the  gas  for  the  reduction  is  introduced  and 
discharged  throvjgh  the  hollow  trunnions  on  which 
the  cylinder  is  mounted. — C.  A.  M. 


brass  1  kilo. ;  or  Ni,  J  to  2  kilos.,  Al,  1  to  6  kilos., 
alloy  of  Mg  and  Al,  1 J  to  3  kilos.— B.  N. 

Aluminium  alloy  ;  New  ■ 


Copper  ;  Metallurgy  of  ■ 


E.  A.  C.  Smith,  New 


York.    U.S.  Pat.  1,134,767,  April  6,  1915.    Date 

of  appl.,  Feb.  10,  1913. 
In  a  cyclic  process  for  the  extraction  of  copper 
from  ferruginous  ore,  the  latter  is  roasted  to 
convert  the  bulk  of  the  iron  into  ferric  oxide, 
leached  with  dilute  sulphuric  acid,  and  the  solution 
neutralised  by  contact  with  a  fresh  portion  of 
oxidised  ore  so  as  to  precipitate  the  dissolved  iron 
as  basic  sulphate  and  increase  the  copper  content 
of  the  liquid.  After  rapid  settling,  the  liquid  is 
decanted,  filter-pressed  to  remove  the  iron  pre- 
cipitate, and  electrolysed  to  recover  the  copper 
and  regenerate  the  acid,  the  spent  electrolyte  being 
then  employed  to  complete  the  extraction  of 
copper  from  the  partly  leached  ore. — W.  E.  F.  P. 

Metals  [copperl  ;  Process  for  improving  the  mechani- 
cal  qualities   of ,  notably    their   resistance   to 

tensile  strain.  Comp.  du  Telium.  Fr.  Pat. 
473,345,  Sept.  18,  1913. 
An  aluminate,  such  as  spinel  or  cymophane, 
composed  of  siUca,  alumina,  iron  oxides,  and 
magnesia  with  small  quantities  of  lime,  manganese, 
and  water,  is  incorporated  with  the  molten  metal 
(e.g.  copper)  during  refining. — W.  E.  P.  P. 


with 


Aluminium  ;  Process  for  directly  coating  ■ 

[precioiis]  metals.  M.  Canac.  Fr.  Pat.  472,667, 
Aug.  12,  1913. 
Abticues  of  aluminium  or  an  aluminium  alloy  are 
immersed  in  a  boiling,  aqueous  solution  of  potash, 
brushed  with  milk  of  lime,  inmiersed  in  a  cold, 
dilute  solution  of  potassium  cyanide  and  then  in  a 
solution  of  hydrochloric  acid  containing  the  chloride 
of  a  metal  {e.g.  iron),  and  finally  electroplated  with 
the  desired  precious  metal,  each  operation  being 
followed  by  a  washing  in  cold  water. — W.  E.  F.  P. 

Zinc  vapour  ;  Process  and  apparatus  for  obtaining 

molten    zinc    from .      C.    V.    and    J.    M.    J. 

Thierry.  Fr.  Pat.  472.879,  June  2,  1914. 
Mixtures  of  zinc  vapour  and  carbon  monoxide, 
produced  by  the  reduction  of  zinc  ores,  are  passed 
into  a  chamber  in  the  upper  par*  of  which  are  one 
or  more  metal  frames  carrying  vertical  carbon 
plates,  pointed  at  their  lower  ends,  and  spaced 
2  or  3  mm.  apart.  Each  frame  is  suiniounted  by 
an  asbestos  plate  and  provided  \Tith  a  cover  having 
perforations  at  the  top.  On  passing  through  the 
narrow  spaces  between  the  carbon  plates,  the 
microscopic  droplets  of  molten  zinc  carried  by  the 
vapours  coalesce  into  macroscopic  drops  which 
collect  on  the  sides  of  the  carbon  plates  ;  liquid 
line  subsequently  drips  from  the  pointed  ends  of 
the  plates  to  the  bottom  of  the  chamber,  whence  it 
is  discharged  periodically.  The  gas,  practically 
free  from  zinc,  passes  around  the  edges  of  the 
asbestos  plate  and  thence  to  the  openings  in  the 
cover,  where  it  is  burnt. — W.  E.  F.  P. 

Aluminium  alloys.     G.    K.    F.   Axberg.     Fr.    Pat. 

472,930,  April  29,  1914. 
Brass  is  melted  in  a  crucible,  then  cooled  to  a 
suitable  temperature,  and  aluminium  is  added  in 
small  quantities.  The  mass  is  st  irred  whilst  zinc  and 
an  alloy  of  magnesium  and  aluminium  are  added 
alternately  in  small  quantities  until  the  desired 
alloy  is  obtained,  wliich  is  then  cast.  The  following 
are  examples  :  Al,  1  to  6  kilos.,  Zn.  3  to  9  kilos., 
alloy  of  Mg  and  Al,  2  to  6  kilos.,  brass.  01  to  1 
kilo.  ;  or  alloy  of  Mg  and  Al,  3  kilos.,  Al,  7  kilos.. 


-  and  process  of  manu- 
facture. A.  J.  de  Montby.  Fr.  Pat.  473,412, 
June  12,  1914. 

An  aUoy  of  Co,  2-5  grms.,  Ni,  100,  Ag,  150,  Cu, 
3-5,  W,  0-5,  Cd,  10,  Sn,  1-5,  and  Al,  76,  is  prepared 
by  melting  the  metals  in  an  electric  fiu-nace,  in  a 
crucible  containing  fluorspar,  1000  grms.,  powdered 
wood  charcoal,  1000,  manganese  dioxide,  250, 
calcined  magnesium  sulphate,  250,  and  arsenious 
acid,  10  grms. ;  100  grms.  of  the  alloy  and  900  grms. 
of  aluminium  are  then  heated  in  an  ordinary  furnace 
in  a  plumbago  crucible  lined  with  magnesia,  and 
the  metals  mixed  by  stirring  with  a  rod  of  retort 
carbon  covered  with  magnesia. — B.  N. 

Metallic  oxides  ;  Process  of  preparing  finely  divided 

for  treatment  [sm,elting].  F.  Ohlmer.  Fr.  Pat. 

473,044,  Sept.  3,  1913. 

Finely  divided  metallic  oxides,  such  as  zinc  oxide, 
are  obtained  in  the  form  of  dense  spherical  granules, 
varying  in  size  from  that  of  a  grain  of  millet  to 
that  of  a  small  pea,  by  passing  through  a  rotating 
drum  which  is  heat«d  externally  to  a  moderate 
temperature ;  the  material  is  sprinkled  with 
water  or  other  Uquid  on  entering  the  drum  and 
leaves  in  a  dry  state  at  the  further  end.  The 
granulated  product,  when  mixed  with  carbon, 
may  be  reduced  in  an  electric  fximace  in  which 
the  mixture  itself  constitutes  the  heating  resistance, 
and  sodium  carbonate,  or  other  substance  increas- 
ing the  conductivity  of  the  mixture  without 
causing  fusion,  may  be  added  during  the  process 
of  granulating. — F.  Sodn. 

Ores,  particularly  iron  ore  ;  Process  and  furnace  for 

treating in  a  finely  divided  state.   G.  Grondal. 

Ft.   Pat.    473,218,    Dec.   27,    1913.     Under   Int. 
Conv.,  June  21  and  Oct.  11,  1913. 

The  finely  divided  and  moistened  ore  is  packed 
into  slightly  tapering  open-ended  receptacles, 
which  are  placed  end  to  end  and  separated  at 
intervals  by  sunUar  empty  chambers,  each  of 
which  in  turn  acts  as  a  combustion  chamber. 
Longitudinal  channels  are  formed  in  each  mass  of 
ore  for  the  passage  of  heating  gas.  Air  is  intro- 
duced tlu'ough  the  empty  chamber  at  one  end  of 
the  series,  and  combustible  gas  or  powdered  solid 
fuel  into  the  pext  empty  chamber  ;  the  combustion 
products  pass  through  the  remaining  series  of 
receptacles  and  effect  sintering  of  the  ore.  After 
treatment,  the  receptacles  are  moved  forward  a 
step,  that  nearest  the  combustion  chamber  being 
moved  beyond  the  chamber,  so  that  only  the  air 
supply  passes  through  it,  to  heat  the  air  and 
oxidise  and  cool  the  ore.  To  reduce  the  ore  to 
metal,  it  is  mixed  with  a  reducing  agent,  such  as 
powdered  coal,  and  the  gas  and  air  inlets  are 
reversed,  so  that  the  ore  is  finally  cooled  in  a 
reducing  atmosphere. — W.  F.  F. 

Metals  and  alloys  ;  Process  for  obtaining in  a 

finely-divided  form.  A.  Classen.  Ger.  Pat. 
281,305,  March  30,  1913. 
Gelatose,  obtained  by  boiling  gelatin  with  water 
for  a  long  time,  is  used  as  a  protective  colloid  to 
preserve  metals  in  a  finely-divided  condition.  A 
solution  of  a  salt  of  the  metal  may  be  reduced  in 
presence  of  gelatose  ;  or  metals  or  alloys  may  be 
finely  divided  by  mechanical  means,  or  otherwise, 
and  then  mixed  with  gelatose.  Inert  substances 
may  be  added  to  the  products. — A.  S. 

[Steel]  furnaces.  N.  E.  Jlaccallum,  PhoenixvUle,  Pa., 
U.S.A.  Eng.  Pat.  10,598,  April  29,  1914.  Under 
Int.  Conv.,  May  13,  1913. 

See  U.S.  Pat.  1,106,725  of  1914  ;  this  J.,  1914,  968. 
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Ferrochromhtm  :   Prorrss  of  produchiij  cnrbon-free 

.      H.    (ioldsihiiiiilt    ami    O.    Woil,    Kssen, 

Germany,  A.s.sij{nois  to  (ioldsclimidt  Tliermit  Co., 
New  York.  U.S.  I'at.  l.l;5<i.til)!(,  April  20,  1015. 
l>ate  ot  appl..  Oct.  2!),  1912. 

See  Eng.  Pat.  18.671  of  1912  ;  this  J.,  1913,  430. 

Copper  :  Electroli/tic  procesn  for  thr  cj-tractiou  of . 

N.  V.  Hvl)inet'te,  Christ iania.  U.S.  I'at.  1,130,124, 
AprU  20,  191,->.    Date  of  appl..  May  22,  1913. 

See  Eng.  Pat.  22,74.-)  of  1913  ;  tliis  J.,  1914,  359. 

Copper-smelting  furnace.  ^V.  G.  Perkins,  London. 
U.S.  Pat.  l',13t),S34,  April  20.  1915.  Pate  of 
appl..  Jan.  20,  1913. 

See  Eng.  Pat.  27,869  of  1912  ;  tliis  J.,  1913,  1115. 

Titanium  alloys  and  method  of  prodxieing  the  same. 
H.  Goldschmidt  and  O.  Weil.  Essen,  Germany, 
Assignoi-s  to  Goldschmidt  Thermit  Co.,  New 
Y'ork.  U..S.  Pat.  1,136,070,  April  20,  1915.  Date 
of  appL.  Oct.  29,  1912. 

See  Ger.  Pat.  235,461  of  1909  ;  this  J.,  1911,  1019. 


Alloys  :   Process  of  makinij 


.i.«j,o  .   ^  .„^^„„  -J    ;,  .    E.   D.   Gleason, 

New  York.  Assignor  to  Nevi-Metals  and  Process 
Co.,  Long  Island  City,  N.Y.   U.S.  Pat.  1  J36,909, 
April  20,  1915.    Date  ot  appL,  Nov.  16,  1912. 
See  Eng.  Pat.  8790  of  1913  ;  this  J.,  1914,  488. 

XL— ELECTRO-CHEMISTRY. 

Alternatinij  current  :  InJIucnce  of  an (m  electro- 
lysis by  a  direct  current.  {Part  II.)  J.  C.  Ghosh. 
J.  Amer.  Chem.  Soc,.  1915,  37,  733—752. 

A  CURRENT  of  30,000  alternations  per  minute 
caused  a  change  in  the  potentials  of  two  platinum 
electrodes  immersed  in  an  electrolyte,  but  showed 
no  effect  of  this  kind  when  passed  through  a 
reversible  voltaic  cell.  A  direct  current  through 
a  reversible  electrolytic  cell  was  unaffected  by  the 
simviltaneous  pa-ssagc  of  an  alternating  current, 
whereas  with  an  irreversil^le  electrolytic  ccU  the 
strength  of  tlie  direct  current  wa.s  greatly  increased 
thereby,  owing  to  a  fall  in  the  E.M.F.  of  polarisa- 
tion. A  similar  fall  occurred  in  electrolytic  cells 
containing  two  cathodes  and  two  anodes  when  the 
alternating  current  passed  between  the  anodes  or 
the  cathodes  only.  In  the  cadmiiun-zinc  chloride- 
mercury  (or  platinum)  cell  the  E.M.F.  of  the 
mercury  (or  platinum)  approached  that  ot  the 
zinc  upon  passing  the  alternating-ciurent. — J.  R. 

Chemical  action  of  electric  discharges.  Role  ofionisa- 
tion  [in  fixation  of  nitrogen].   Briner.   See  VII. 

Patents. 

Furnace  ;  Electric .    J.  W.  Brown,  Lakewood, 

Ohio,  Assignor  to  National  Carbon  Co.,  Cleve- 
land, Ohio.  U.S.  Pat.  1,134,817,  AprU  6,  1915. 
Date  of  appl.,  Jan.  8,  1912. 

The  furnace,  with  stationary  enclosing  walls,  is 

Srovided  with  vertical  upper  and  lower  electrodes, 
le  former  being  insulated  from  the  charge  by  a 
surrounding  condensing  chamber,  in  which  volatile 
matter  from  the  charge  is  collected.  The  treated 
material  is  withdrawn  below  the  lower  electrode, 
thus  causing  the  charge  to  descend  around  the 
condensing  chamber  and  the  lower  electrode,  and 
past  the  arc. — B.  N. 

Electrode    of    fused    ferric    oxide ;     Bipolar , 

especially  for  the  production  of  chlorates,  and 
electrolytic  apparatus  for  tise  therewith.  H. 
Laszczynski.    Ger.  Pat.  281,511,  Sept.  12,  1913. 

The  electrode  Ls  provided  on  one  of  its  flat  sides  with 
a  framework  ot  wire  gauze  ot  iron,  nickel,  or  the 


like,  embedded  in  the  material  so  that  the  wire  is 
left  i>;ully  expo.scd.  In  use  this  side  of  the  elec- 
trode is  made  to  act  as  cathode,  and  the  wire  is 
thus  protected  from  corrosion.  In  applying  tliese 
electrodes  to  the  electrolytic  production  of  chlor- 
ates, an  insoluble  anode  immersed  in  a  special 
electrolyte  in  a  "  blind  "  cell  is  used  as  the  firet 
electrode  of  the  series,  eg  ,  an  iron  anode  in  alkali 
hydroxide  solution  or  a  lead  anode  in  sodium 
sulphate  solution  may  l)e  used. — A.  S. 

Producing  chemical  action  in  gases.   [Manufacture  of 
oxides  of  nitrogen.]  U.S.  Pat.  1,131,583.  SceYll. 

Electrolysis  of  alkali  chloride  solutio7ts.    Ger.  Pat. 
280,050.     See  VII. 
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Linseed  ;    Cultivation   of  ■ 


in  England.  J.  V. 
Eyre  and  E.  A.  Fisher.  J.  Agric.  Sci.,  1915,  7, 
120—134. 

The  common  belief  that  linseed  grown  to  yield  a 
high  quality  fibre  produces  seeds  poor  in  oil,  wae 
disproved  by  IvanolT  (Beihette  zum  Bot.  Centrb., 
1912,  28,  159),  whose  results  are  confirmed  by  the 
authoi's  ;  the  only  difference  between  the  fibre 
crop  and  the  Unseed  crop  was  one  of  yield,  not  of 
oil  content.  The  rate  of  oil  formation  is  greatest 
midway  between  flowering  and  final  ripening. 
The  oil  content  of  green  seeds  was  found  to  be 
2105%;  of  seeds  just  turning  brown,  3008%; 
of  wholly  brown  seeds  but  loose  in  capsule,  3803  %  ; 
of  fully  ripe  seeds,  40-88%.  Varieties  of  seed  fi-om 
foreign  countries  grown  in  Kent  (Wye),  Y'orkshire, 
Devonshire,  and  Shropshire,  produced  seeds  of 
which  the  oil  contents  were  as  high  as  those 
obtained  from  the  same  seeds  in  those  countries. 
The  best  results  were  obtained  in  Kent,  and  the 
plant  would  probaljly  flourish  best  in  the  southern 
counties.  From  the  combined  standpoints  of 
percentage  of  oil  in  seed  and  yield  of  oil  per  acre, 
Plate  seed  was  easily  first,  Steppe  seed  a  moderate 
second,  Moroccan  third,  and  Dutch  the  poorest  of 
the  four.  Comparing  imported  seed  with  seed 
produced  from  the  same  sample  gro^vn  in  England, 
it  was  found  that  increase  in  oil  content  is  accom- 
panied by  an  increase  in  size  of  .seed.  Repeated 
growth  from  the  same  stock  does  not  entail  the 
production  of  seeds  with  diminished  oil  content. 
Trials  at  Rothamsted  in  1911  showed  that  artificial 
manuring  had  no  effect  upon  the  percentage  of 
oil,  but  it  increased  the  yield  of  seed  and  straw. 
A  combmation  of  nitrogen,  superphosphate,  and 
potash  gave  the  best  results. — E.  H.  T. 

■  and    the   nature    of   its    co- 


Lipase  ;    Inactive  ■ 

enzyme.  N.  Umeda.  Biochem.  J.,  1915,  9,  38 — 52. 
Rosenheim  (J.  Physiol.,  1910,  40)  has  shown  that 
active  pancreatic  Upase  can  be  separated  into  two 
inactive  fractions  by  filtration  through  filter  paper  ; 
the  portion  remaining  on  the  filter  contains  the 
thermolabile  inactive  enzyme,  which  is  restored 
to  its  original  activity  by  the  addition  of  the 
filtrate.  The  author's  experiments  show  that  the 
most  active  inorganic  constituents  of  the  co- 
enzyme are  phosphates ;  organic  substances, 
probably  organic  phosphates,  are  also  concerned 
in  the  activation  of  the  inactive  portion. — W.  P.  S. 

Auxo-lipase  of  scrum.   K.  Tsuii.   Biochem.  J.,  1915, 
9,  53—65. 

It  is  known  that  the  addition  of  small  amounts  of 
ox-serum  to  pancreatic  extracts  increases  their 
power  of  hydrolysing  fats.  Results  of  experiments 
show  that  the  substance,  auxo-lipase,  producing 
the  acceleration,  is  non-dialysal;le  and  thermo- 
stable, and  is  destroyed  by  incineration.  It  is  not 
identical  with  the  co-enzyme  of  lipase  (see  preceding 
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abstract)  and  doos  not  appear  to  have  any  relation 
to  antitrypsin. — W.  P.  S. 

EmuUiflcation  ;  Theory  of .  VI.  W.  D.  Ban- 
croft. J.  Phys.  Chem.,  1915,  19,  275—309. 
Hydroxyl  ions  can  be  adsorbed  from  an  alkaline 
aqueous  solution  by  many  organic  liquids.  When 
solid  particles  arc  shaken  with  water  and  an  immis- 
cible organic  liquid,  the  phase  into  which  they  will 
tend  to  pass  will  depend  upon  which  liquid  they 
adsorb.  It  they  adsorb  both  liquids  it  is  probable 
that  a  homogeneous  liquid  phase  is  formed  about 
their  surfaces.  The  space  between  the  two  liquids 
into  wliich  a  suspended  substance  wetted  by  them 
both  will  pass,  is  termed  the  "  dineric  interface." 
If  the  particles  are  unable  to  coalesce  into  a 
coherent  film  the  emulsion  that  tends  to  form 
will  not  last  long  {e.g.  copper  powder,  kerosene, 
and  water).  The  name  "  interfacial  "  is  given  to 
substances  that  pass  into  the  dineric  interface 
of  two  liquids,  and  if  suspended  in  one  liquid  they 
can  be  shaken  from  their  suspension  by  the  addition 
of  a  second  liquid  towards  which  they  are  inter- 
facial. Winkelblech's  test  for  colloids  (this  J., 
1906,  1177)  is  a  means  of  detecting  interfacial 
.substances,  and  is  applicable  when  a  fairly  stable 
emulsion  is  formed  or  when  the  interfacial  sub- 
stance is  not  readily  brought  into  colloidal  solution 
by  either  liquid.  When  an  interfacial  substance 
is  withdrawn  from  an  aqueous  liquid  it  is  probably 
less  hydrous  in  proportion  to  the  amount  of 
surface  of  the  other  liquid.  Experiments  tend  to 
confirm  the  view  of  Briggs  (J.  Phys.  Chem.,  1913, 
17,  296)  that  Winkelblech's  method  will  detect 
substances  in  colloidal  solution  in  the  presence  of 
dissolved  substances.  In  the  author's  experi- 
ments with  the  method,  benzene  gave  a  faint  film  in 
the  absence  of  gelatin ;  this  was  found  to  be  due 
to  the  presence  of  traces  of  resins,  and  the  test  may 
therefore  be  used  for  the  detection  of  such  im- 
purities in  benzene. — C.  A.  M. 

Emulsions  and  emidsification.  F.  G.  Donnan.  Lec- 
ture before  the  Koyal  Institution,  April  30,  1915. 
The  lecturer  dealt  with  the  factors  determining 
the  formation,  stability,  and  destruction  of  emul- 
sions. Emulsions  of  water  m  oil.  and  of  oil  in 
water  were  projected  on  the  screen  and  their 
structure  and  the  motion  of  the  emulsion  particles 
in  an  electric  field  was  shown.  The  lecturer 
explained  how  the  stability  depended  on  the 
particles  carrying  electric  charges,  and  showed 
how  the  variation  of  the  electric  charge,  as  depen- 
dent on  the  addition  of  acids,  alkalis,  and  salts, 
affected  the  stability  of  the  emulsion.  Experi- 
ments were  showTi  illustrating  the  effect  of  electric 
discharges  in  coagulating  and  settling  dusts,  fumes, 
and  emulsions.  In  the  second  part  of  the  lecture 
the  part  played  by  surface  tension  and  surface- 
concentration  (surface  adsorption)  was  discussed. 
Experiments  were  shown  illustrating  the  effect  of 
various  emulsifying  agents  on  surface  tension,  and 
their  power  in  producing  stable  emulsions.  The 
lecturer  explained  how  stabiUty  was  caused  by 
the  production  of  concentrated  surface  layers  or 
surface  skins.  Experiments  were  shown  demon- 
strating the  formation  of  such  concentrated 
surface-layers,  both  at  water/air  and  water/mer- 
cury surfaces.  The  stability  of  the  fat  emulsion 
in  milk  was  dealt  with,  and  a  sample  of  synthetic 
artificial  milk  was  exhibited.  In  conclusion,  the 
lecturer  pointed  out  that  the  two  main  factors 
<letermining  the  stabiUty  of  emulsions,  namely 
electric  charge  and  surface  layer,  were  also  to  be 
met  with  in  dealing  with  colloidal  solutions.  The 
substances  wliich  lowered  the  siu-face  tension  and 
therefore  formed  concentrated  surface  layers 
(emulsifying  agents),  corresponded  in  some  degree 
to  the  "  protective  "  colloids,  wliich  play  such  an 
important  part  in  the  technical  and  medical 
applications  of  colloidal  solutions.     Reference  was 


also  made  to  the  possibihty  that  the  formation  of 
surface  layers  may  lie  in  part  due  to  electrical 
adsorption. 

Patents. 

Fats,  oiU,  and  the  like  ;  Apparatus  for  the  separation 

of from    liquids    and    semi-liquids.     E.    H. 

Sams,  London.    Eng.  Pat.  10,958,  May  4,  1914. 

TirE  apparatus  consists  of  a  vessel  with  a  removable 
inner  chamber  provided  at  the  top  with  two 
flanges  to  form  an  annular  space  between  it  and 
the  outer  vessel.  The  liquid  is  introduced  into 
this  space  and  passes  through  openings  into  the 
upper  part  of  the  inner  chamber  ;  the  fat  rises  to 
the  surface,  and  soUd  matter  is  deposited,  whilst 
the  heavier  liquid  issues  through  openings  in  the 
lower  part  into  the  outer  vessel,  and  is  run  off 
through  a  siphon-like  pipe. — C.  A.  M. 

Oils  or  other  liquid  mixtures  ;  Refining  or  distillation 

of .  K.  Birkeland  and  O.  Devik,  Christiania. 

Eng.  Pat.  11,588,  May  11,  1914.  Under  Int. 
Conv.,  May  16,  1913. 

The  oil,  etc.,  is  forced  through  a  jet  into  an 
atmosphere  of  gas  or  vapour,  e.g.  water  vapour, 
and  then  into  the  main  body  of  the  oil,  whereby 
an  emulsion  of  vapour  and  oil  is'obtained.  This  is 
discharged  through  a  reducing  valve  into  a  low- 
pressure  vessel,  where  the  gas  or  vapour  escapes, 
and  carries  off  volatile  impurities. — C.  A.  M. 

Fatty    or    other    organic    compounds ;    Process  for 

effecting   reduction   of .     E.    C.    Kayser,    8t. 

Brelade's  Bay,  Jersey,  Assignor  to  The  Hydi-o- 
genation  Co.,  Cincinnati,  Ohio.  U.S.  Pat. 
1,134,746,  AprU  6,  1915.  Dat«  of  appl.,  Oct. 
30,  1912. 

Fatty  or  other  organic  compounds  are  heated  with 
a  catalyst  (finely  divided  nickel)  and  an  organic 
compound  (borneol)  capable  of  yielding  hydrogen 
on  contact  with  the  catalyst. — C.  A.  M. 

Oils,  resins,  and  rubber  ;  Process  of  desulphurising 

.   Chem.  Fabr.  Griesheim-Elektron.   Fr.  Pat. 

473,110,  June  5,  1914.  Under  Int.  Conv.,  June  6, 
1913. 

The  heated  material  is  treated  with  molecular 
(gaseous)  hydrogen,  with  or  without  pressure.  The 
hydrogen  may  subsequently  be  freed  from  hydrogen 
sulphide  and  used  again. — C.  A.  M. 

Soaps  and  the  like  and  the  process  of  manufacture 
thereof.    W.  Feldenheimer,  London.    Eng.  Pat. 
7920,  March  28,  1914. 
The    use    of    an    argillaceous    schist    known    as 
"  kUlas  "  as  an  admixture  with  soap  is  claimed. 

— C.  A.  M. 

Soap  ;  Manufacture  of  liquid  colloidal .    E.  P. 

Rousseau.     Fr.   Pat.   472,587,   Aug.   9,    1913. 

Haed  neutral  or  slightly  alkaline  soaps  are  treated 
in  a  cUalysing  vessel  with  a  suitable  liquid  (water, 
aromatic  infusions)  at  a  temperature  below  that  at 
which  the  soap  would  dis.solve.  The  product  is  a 
stable  emulsion  capable  of  fixing  perfumes  and 
colouring  matters. — C.  A.  M. 

Lubricants,  emulsions,  and  other  analogous  products  ; 

Manufacture    of .      C.    Buckel.     Fr.    Pat. 

472,655,  May  25,  1914. 
An  acidylarylsulphonimide  or  one  of  its  salts  is 
incorporated  with  the  substance  to  be  emulsified. 
The  reagent  is  obtained  by  treating  an  aryl- 
sulphonamide  with  the  halogen  derivative  of  a 
fatty  acid.  The  m.  pts.  of  fatty  acids  are  raised 
by  mixing  with  the  acidylarylsulphonimides,  and 
oils  and  fats  are  made  capable  of  absorbing  more 
water. — C.  A.  M. 
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Manufacture  of  drying  oils  from  products  ofdistilta- 
lion  of  mineral  oils.    Eng.  Pat.  2H,37li.    See  Ha. 

Trealment  of  lubricalim/  oils  and  (/reuses.   Eng.  Pats. 
S27U  ami  ir>,OU).    .s'.r  ll.\. 


Xra.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

White    lead    paints;    Report    of    the    Departmental 
Committee  on . 

The  Departmental  Coimiiitti'c  appointed  to  con- 
siiler  the  dansjer  ntteiidatit  on  the  \ise  of  paints 
containing  lead  Wiusappointod  in  .Tanuary,  1911,  and 
its  report  was  issued  on  May  '>i  h  last.  That  report 
reconiniends  the  restriction  of  the  importation, 
sale,  or  use  of  any  paint  material  which  contain.s 
more  than  5%  of  its  dry  weight  of  a  soluMe  lead 
compomul  when  determined  by  the  following 
test  :  '■  If  the  paint  or  wash  he  mixed  with  water, 
turpentine,  oil,  varnish,  size,  or  other  ailhesive  or 
waterproofing  sub.stance,  it  shall  first  of  all  be 
freed  as  far  as  possible  from  such  vehicle  or  adhesive 
or  waterproofing  subst-iince  by  drying  or  by  treat- 
ment with  ether,  petroleum  spirit,  alcohol,  water, 
or  other  neutral  solvent  or  solvents.  If  the 
residual  sulistance  so  obtained  .should  contain 
insolut)le  varnish  matter,  size,  or  other  adhesive 
material  wliich  cannot  be  removed  except  by  tlie 
action  of  reagents  which  alTect  the  other  con- 
stituents of  the  paint  or  wash,  then  the  proportion 
of  such  varnish  matter,  size,  or  other  adhesive 
material  shall  be  ascertained  by  suitable  meai\s, 
and  a  deduction  be  made  for  the  same  from  the 
weight  of  residual  matter  taken  for  the  determin- 
ation of  tlic  soluble  lead,  so  that  the  proportion 
of  soluble  lead  found  to  l)e  present  shall  be  calcu- 
lated as  a  percentage  of  the  dry  matter  free  from 
varnish  matter,  size.  etc.  For  "the  determination 
of  soluble  lead,  a  weighed  quantity  of  the  dried  or 
diy  material,  freed  as  fai-  as  possible  from  oil,  or 
other  vehicle,  or  adhesive  substance  above  de- 
scribed, is  to  be  continually  shaken  for  one  hour, 
at  the  common  temperature,  with  1,000  times  its 
weight  of  an  aqueous  solution  of  hydrochloric  acid 
containing  0-25  "o  of  actvial  or  real  hydrochloric 
acid.  This  solution  is  theix'after  to  be  allowed  to 
st'and  for  one  hour,  and  to  be  passed  tlu-ough  a 
filter.  The  lead  salt  contained  in  an  aliquot 
portion  of  the  clear  filtrate  is  then  to  be  precipi- 
tated as  lead  sulpliide  and  weiglied  as  lead  sul- 
Ehatc."  It  is  recogni.sed  tliat  artists*  colours  would 
ave  to  be  exempt  from  the  .■>%  restriction,  and 
also  certain  special  branches  of  tin?  general  painting 
industry,  but  these  exemptions  would  have  to 
work  under  controlling  regulations.  The  restric- 
tion, it  is  recommended,  should  not  come  into 
force  until  after  three  years  from  the  publication 
of  the  Conuuittee's  report.  The  report  discusses 
fully  the  alternatives  to  lead  compounds,  and  deals 
specifically  with  the  supplies  of  zinc  compounds  and 
the  manufacture  of  zinc  oxide.  The  Committee 
suggests  that  any  legislation  should  also  embrace 
powers  to  make  regulations  imder  the  Factory  and 
Workshops  Act  dealing  with  the  linseed  oil,  tur- 
pentine, and  other  media  used  in  all  paints,  the 
vapours  of  wliich  may  produce  ill-effects. 

Ultramarine.   L.  Bock.    Z.  angew.  Chem.,  191.'),  28, 
147—152. 

The  formation  of  ultramarines  by  treating  zeolites 
with  alkali  sulphides  (Singer,  this  .T.,  1910,  577)  is 
considered  to  show  that  the  grouping  of  sodium, 
aluminium,  and  silica  in  the  ultramarine  molecule 
is  similar  to  that  in  the  zeolites,  and  this  view  Ls 
further  supported  by  the  fact  that  the  sodium, 
both  in  ultramarines  and  zeolites,  mav  be  replaced 
by  other  metals  (VVunder,  this  J.,  1912,  998).     The 


relationship  lietween  blue,  green,  purple,  and  red 
ultramarines  is  discussed,  and  possible  constitu- 
tional formulae  are  proposed  ;  but  the  state  of 
combination  of  the  sulphur  in  th(!  various  products 
is  regarded  as  still  doubtful.  I'yrometer  readings 
taken  during  the  process  of  burning  idti'amarine 
showed  a  well-marked  maxiimnn  in  the  tempera- 
ture curve.  A  higher  burning  teMi))eratur(>  could 
l>e  uscii  with  mixtures  riih  in  almnina  than  with 
those  rich  in  silica.  It  is  thought  that  ultra- 
marines rich  in  alumina  are  aluminate-silicates, 
whilst  those  rich  in  silica  approximate  more  closely 
to  double  silicaUis,  and  that  the  sodimn  is  le-ss 
i-eadily  replaced  in  the  latter  than  in  the  former  ; 
the  existence  of  isomeric  ultramarines  con- 
taining — SNa  or  — SONa  groups  attached  to 
aluminium  or  silicon  respectively,  is  considered 
probable. — F.  Sodn. 

Pltcniil-funnahh'hijdc  rondensatinns  iisinti  casein  ns 
continisubsldiwc.  11.  Kiihl.  Chem.  Ind.,  19M,  37, 
559~5t)l.    Z.  angew.  Chem.,  1915.  28,  Ref.,  71. 

In  the  preparation  of  resinous  condensation  pro- 
ducts bv  heating  mixtures  of  cresol,  formaldehyde, 
and  casein  (see  Fr.  I'at.  4L{(i,720  of  1911  ;  this  .T., 
1912,  415  ;  also  tier.  Pat.  280,048  ;  following),  the 
casein  acts  as  a  contact  substance  as  well  as  a 
filling  material.  Resinous  products  cannot  be 
obtained  by  heating  mixtures  of  cresol  and  form- 
aldehyde alone.  The  lacquers  obtained  by  dis- 
solving the  resinous  products  in  alcohol,  dry  very 
rapidly  and  also  accelerate  the  drying  of  ordinary 
varnishes.  Tliey  exhibit  pronounced  bactericidal 
action.  When  mixed  witii  an  alcoliolic  solution 
of  celluloid  they  yield,  on  drying,  tough  elastic 
masses  capable  of  replacing  celluloid  in  the  pro- 
duction of  artificial  leather. — A.  S. 

Volumetric  determination  of  the  hiijher  oxides  of  lead 
and  manganese  with  titanium  trichloride,  iloser. 
See  VII. 

Determination  of  the  higher  lead  oxides.    Milbauer 
and    Pivnicka.     See   VII. 

Magnesium  chloride  as  a  miiteral  former.  Uranium- 
cerium  blue  and  the  existence  of  conslitutiie 
colouring.  Magnesia  red  and  magnesia  green. 
Hofmann  and  Hoschele.     See  VII. 

Patent.?. 

Dyesiuff ;    Composition    containing    artificial , 

and  process  of  making  same.  P.  ReLssmann,  West 
Point,  N.Y.  U.S.  Pat.  1,134,486,  AprU  0,  1915. 
Date  of  appl.,  Feb.  6,  1914. 

The  product  obtained  by  the  action  of  stannous 
cliloride  on  "  oU  of  safrol,"  with  or  without  the 
addition  of  sulphur  chloride,  is  dissolved  in  a 
mixture  of  acetone,  benzol,  and  methyl  alcohol. 

— F.  W.  A. 

Primer  and  varnish  and  process  of  preparing  same. 

Paint  and  varnish.   A.  Eichler,    New  York.    U.S. 

Pats.   (A)  1,133,432  and  (B)   1,133,433,  Mar.  30. 

1915.    Dates  of  appl.,  Sept.  12,  1913  and  April 

11,  1914. 
(.\)  I'OLYjrERis.\TloN  products  of  coumarone  are 
melted  at  aliout  100°  C.  and  incorporated  by 
iieating  with  a  liquid  hydrocarbon  solvent,  e.g..,  oU 
of  turpentine,  and  the  resulting  uniform  product 
is  allowed  to  cool.  (B)  Polymerisation  products  of 
the  coumarone  and  indene  groups  are  incorporated 
with  linseed  oil,  with  or  without  tlie  addition  of  a 
volatile  solvent. — C.  A.  M. 

Gum  [resuf] ;  Purified and  process  of  ohlainiyig 

the  same.  W.  11.  Bradshaw,  Brooklyn,  N.Y. 
U.S.  Pat.  1.133,790,  Mar.  30,  1915.  '  Date  of 
appl.,  AprU  25,  1911. 

The  resinous  by-product  obtained  in  the  purifica- 
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tion  of  Pontianac  and  other  gums,  is  treated  with  a 
5%  solution  of  sugar  at  about  100°  C.  to  remove 
objectionable  impurities. — C.  A.  M. 

Condensation    products    of   phenol    and    substances 
containing  the  methylene  radicle  ;  Manufacture  of 

.    L.  V.  Redman,  Chicago.    Eng.  Pat.  9291, 

AprU  14,  1914.  Under  Int.  Conv.,  Feb.  24,  1914. 
Condensation  products  containing  over  25  %  free 
phenol  are  obtained  by  the  interaction  of  an  excess 
of  a  phenolic  compound  with  hexamethylene- 
tetramine  in  absence  of  water.  For  instance  a 
mixture  containing  phenolic  groups  and  methylene 
groups  in  the  ratio  of  about  I'o  :  1  is  heate'd  to 
start  the  reaction,  and  when  evolution  of  ammonia 
stops  (180°  C),  the  mass  is  again  heated  to  drive 
0&.  the  rest  of  the  nitrogen.  The  resulting  product 
may  be  converted  into  an  infusible,  insoluble 
substance  in  any  suitable  way,  e.g.,  by  heating 
gently  \vith  a  sufficient  quantity  of  a  substance 
containing  the  methylene  group,  with  or  without 
a  small  proportion  of  ammonia.  (Reference  is 
directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  3496, 
3497,  and  3498  of  1911  and  6363  of  1912  ;  this  J., 
1912,  347  ;  1913,  436.)— C.  A.  M. 

Cresol,  casein,  and  formaldehyde  ;  Preparation  of  a 

soluble  condensation  product  from .   H.  Kiihl. 

Ger.  Pat.  280,648,  Aug.  21,  1913. 

Cresol  and  casein  are  heated  with  formaldehyde, 
with  or  without  a  small  quantity  of  potassium 
carbonate,  in  an  autoclave  at  3—5  atmospheres 
pressure.  For  example,  250  grms.  of  granular 
casein  is  soaked  in  500  grms.  of  cresol  until  a 
uniform  mixture  is  obtained.  This  is  mixed  with 
400  grms.  of  formaldehyde,  heated  in  an  autoclave 
until  a  pressure  of  3  atmospheres  is  attained,  and 
kept  at  this  pressure  for  10  mins.  The  product 
may  be  dissolved  in  alcohol  to  form  a  varnish. 

—A.  S. 

Porous  substances  ;  Process  of  impregnating . 

W.  A.  Beatty,  New  York,  Assignor  to  H.  H. 
Smith  and  J.  D.  Dusenberry,  New  York,  and 
T.  A.  Withei-spoon,  Washington,  D.C.  U.S.  Pat. 
1,134,436,  AprU  6.  1915.   Date  of  appl.,  Aug.  26, 

1913.  ff  '       s       , 

The  substances  are  heated  and  a  partial  vacuum  is 
created  within  their  pores.  They  are  then  im- 
pregnated with  a  melted  synthetic  gum  obtained 
as  a  condensation  product  in  the  interaction  of 
dihydroxydiphenyldimethylmethane  with  form- 
aldehyde (or  of  other  phenols,  ketones,  and  al- 
dehydes), and  are  finally  heated  imder  pressure. 

— C.  A.  M. 

Rust-preventives;   Manufacture  of .     >Iannes- 

mannrohrenWerke.     Fr.   Pat.   472,884,  June  2, 

1914.  Under  Int.  Conv.,  Feb.  5,  1914. 

Oils  or  mixtures  of  oils  and  resins  are  treated 
with  sulphur  or  sulphur  chloride,  and  the  condens- 
ation products  dissolved  in  a  suitable  solvent  (e.g. 
petroleum  oil,  carbon  tetrachloride).  The  solutions 
are  used  alone  or  after  the  addition  of  other 
products  such  as  coal  tar,  asphaltum,  etc. — C.  A.  M. 

Process  of  desulphurising  oils,  resins,  and  rubber. 
Ft.   Pat.   473,110.    See  XII. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Castilloa  rubber  from  India.  BuU.  Imp.  Inst.,  1915, 

13,   17—18. 
Two    samples    of    CastiUoa    rubber    from    India, 
consisting  of  small,  irregular  balls  of  dark-coloured 
scrap  rubber,  gave  the  following  results  on  analysis : 


caoutchouc,  (a)  81-6.  (b)  60-9  ;  resin,  12-4,  34-3  ; 
proteins,  4-7,  3-7  ;  and  a.sh,  1-3,  1-1  °o  respectively, 
on  the  dry  washed  rubber.  The  rubber  was 
obtained  from  trees  grown  experimentally  from 
seed  sown  in  1907.  Sample  (a),  from  male  trees, 
was  superior  both  in  composition  and  physical 
properties,  and  would  be  worth  about  Is.  6i.  per 
lb.,  with  fine  hard  Para  at  2s.  6d.,  and  fine  planta- 
tion Para  at  2s.  4d.  per  lb.  Sample  (6),  from 
female  trees,  would  be  worth  about  Is.  3d.  per  lb. 

—A.  S. 

Rubber  from  Dominica.   Bull.  Imp.  Inst.,  1915,  13, 
18—20. 

Hcvea  brasiliensis  thrives  well  in  Dominica  and  its 
cultivation  is  being  extended  ;  about  200  acres 
were  planted  with  it  in  1912.  Three  samples  of 
Para  rubber  and  one  of  Funtumia  rubber,  prepared 
at  the  Botanic  Station,  Dominica,  gave  the 
following  resiilts  on  analysis  : — 


Paia  rubber. 

Funtumia 

1 

2 

3 

rubber. 

Losson  washing  (moisture 
and  impurities) 

Dry  washed  rubber  : — ■ 
Caoutchouc    

% 

0-3 

93-5 
3-5 

% 

02 

94-2 
3-3 

% 

0-4 

93-4 
4-4 

% 

1-2 

84-6 
8-8 

2-7 
0-3 

2-2     '        2-0 
0-3            0-2 

6-4 

Ash     

0-2 

The  three  samples  of  Para  rubber,  viz. :  No.  1 , 
thin  biscuits  of  pale  rubber.  No.  2,  thin  biscuits  of 
pale  to  light  brown  rubber,  and  No.  3,  thin  biscuits 
of  dark  brown,  smoked  rubber,  were  valued  at 
2s.  Id..  2s.,  and  2s.  3d.  per  lb.  respectively,  with 
first-quality  biscuits  at  2s.  4d.,  and  fii-st-quality 
smoked  biscuits  at  2s.  Cd.  to  2s.  7d.  per  lb.  The 
rubber  was  somewhat  soft  and  weak,  and  a  little 
inferior  to  samples  of  Para  rubber  from  Dominica 
examined  previously  (this  J.,  1910,  1067  ;  1913, 
203).  The  Funtumia  rubber,  thin  rough  biscuits 
of  light  brown  rubber,  was  valued  at  2s.  per  lb. 
(Nov.,  1914).— A.  S. 

Rubber  solutions  vulcanised  by  the  ultra-violet  rays  ; 

Contribution  to  the  study  of .   A.  Helbronner 

and  G.  Bernstein.  Rubber  Industry,  London, 
1914,  156—163.  (See  this  J.,  1913,  615,  919  ; 
1914,  653.) 

The  vulcanisation  of  rubber  in  solution  in  presence 
of  sulphur,  under  the  influence  of  the  ultra-violet 
rays,  was  studied.  A  thin  layer  of  the  rubber 
solution,  on  an  endless  band,  was  carried  beneath 
a  cylindrical  quartz  mercury-vapour  lamp,  pro- 
vided with  a  cooling  jacket,  and  the  vulcanised 
solution  was  afterwards  removed  by  a  scraper. 
The  strength  of  the  rubber  when  used  as  a  cement 
was  determined  by  measuring  the  load  required  to 
separate  two  layers  of  canvas  united  by  means  of 
the  vvdcanised  solution.  The  strength  and  viscosity 
of  the  rubber  solutions  before  exposure  to  the  rays 
varied  inversely  as  the  percentage  of  sulphur 
employed.  The  amount  of  combined  sulphur 
in  the  vulcanised  solutions  varied  very  httle  for 
concentrations  of  rubber  up  to  6%,  but  fell  very 
rapidly  above  that  point  (the  added  sulphur  being 
kept  constant  at  5%  on  the  solution).  The 
amount  of  combined  sulphur  and  the  strength  of 
the  vulcanised  solutions  increased  with  the  amount 
of  sulphur  used  up  to  6 — 7  %,  and  then  diminished. 
The  thickness  of  the  layer  of  solution  employed 
was  vaiied  according  to  the  colour  of  the  rubber, 
and  it  was  found  advisable  to  allow  a  margin 
of  40  °o  above  the  thickness  indicated  by  the 
spectroscope  for  complete  absorption  of  the 
rays.  Curves  are  reproduced  showing  the  de- 
polymerising  effect  of  the  ultra-violet  rays  on  a 
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solution  of  unworked  Ceylon  rubber — which  showed 
complete  depolymeri.sation  (as  measured  by 
cementing  strength)  in  seven  seconds — and,  on  the 
other  hand,  tlie  repolynierisation  of  solutions  of 
well-worked  nd>I>ereontainin^:.sulphur.  the  strength 
in  this  case,  after  54  seconds'  exposure,  almost 
reaching  that  of  the  orip;inal  unworked,  imexposed 
rubber.  The  vulcanised  solutions  were  permanent, 
but  tended  to  imdergo  further  vidcanisation  after 
removal   from   the   direct   influence   of   the   rays. 

— E.  W.  L. 

Vulcanisation.     Q.    Bernstein.     Rubber    Industry, 
London,   1914,   104—166. 

The  following  conclusions  are  drawn  as  a  result  of 
experimental  studies  of  the  process  of  vulcanisa- 
'  tion,  both  by  the  ordinary  methods  and  by  means 
of  actinic  rays  (see  preceding  abstract).  In 
vulcanisation,  rubber  is  llrst  depolymerised,  then 
repolyraerised  in  the  presence  of  sulphur,  which 
acts  as  a  catalyst,  combination  of  sulphur  with 
rubber  being  a  subsidiary  and  secondary  reaction. 
Unless  the  physical  conditions  attending  vulcani- 
sation are  the  same  in  each  case,  the  "  coefficient 
of  vulcanisation  "  is  not  a  niea-sure  of  the  degree 
of  vulcanisation.  In  cold  vulcanisation  the  re- 
action is  chemical,  and  a  definite  chemical  product 
is  formed.  In  vulcanisation  by  the  agency  of  heat 
or  light  the  question  is  not  tlefinitely  settled,  but 
it  is  not  a  case  merely  of  .adsorption  of  sulphur  by 
rubber.— E.  W.  L. 

Ralata  ;    The   production   of .     W.    Ter   Laag. 

Caout.  et  Guttapercha,  191,5,  12,  8619—8620. 

The  author  refers  to  a  number  of  en'ors  in  the 
literature  relative  to  the  production  of  balata,  and 
describes  the  processes  now  employed.  In  Vene- 
zuela the  trees  are  ringed  with  cuts  about  a  foot 
apart,  and  are  then  felled.  The  latex  is  collected 
ia  vessels  placed  underneath  the  trunk,  and  from 
it  block  balata  is  prepared  by  boiling.  In  Demo- 
rara  the  trees  are  tapped  and  not  felled,  the  latex 
being  collected  at  the  foot  of  the  tree,  then  placed 
in  troughs  ("  dabris ")  made  of  twigs  plastered 
with  clay  and  leaves  and  allowed  to  evaporate  ; 
successive  layers  of  balata  are  removed  from  the 
surface,  when  of  sufTicient  tliickness,  and  dried. 
The  technical  value  of  the  product  depends  upon 
its  degree  of  compactness,  wliich  in  its  turn  is 
influenced  by  the  course  of  the   drying  process. 

— E.  W.  L. 


Patents. 


Rubber  ;  Reclaiming .   O.  A.  Wheeler,  Assignor 

to  E.  D.  and  B.  Loewenthal,  Chicago,  111.  U.S. 
Pat.  1,13.5.236,  April  13,  191.5.  Date  of  appl., 
Oct.  30,  1912. 

.See  Pr.  Pat.  452,482  of  1912  ;  this  J.,  1913,  706. 

Caoutchoucs  and  other  colloidal  matters  ;  Purification 

of   natural   and   regenerated .     C.    P.    Bary, 

Assignor  to  H.  Dehauge,  Paris.  U.S.  Pat. 
1,130,402,  April  20,  1915.  Date  of  appl.,  Feb.  3, 
1912. 

See  Ft.  Pat.  426,457  of  1911  ;  this  J.,  1911,  968. 

Process  of  desulphurising  oils,  resins,  and  ru66er. 
Fr.   Pat.   473,110.     See  XII. 

Purified  gum  [resin]  and  process  of  obtaining  the 
same.     U.S.  Pat.  1,133,790.     See  XIII. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Leather  ;  Nigerian  and  Somaliland .    A.  Sey- 
mour-Jones.   Leather  Trades'  Review,  1915,  48, 
146—150.  J.  Royal  Soc.  Arts,  1915,  63,  531—532. 
Sheep  skins  and  goat  skins  are  tanned  in  Nigeria 
and  Somaliland.      For  depilation,  which  takes  24   i 


hours  or  less,  the  goods  are  treated  in  an  alkaline 
bath  and  subsequently  scraped  with  a  blunt  knife. 
The  .alkali  is  sometimes  only  wood  ashes,  but  in 
Nigeria,  "  toka,"  which  contains  185%  CaO  and 
00%  SiO,,  is  widely  used.  Lime  is  used  by  the 
Somalis.  Bates  are  made  from  the  excreta  of  the 
kairo  "  bird  (Pyromelana.  afra)  or  of  domestic 
fowls.  Many  natives  use  instead  a  drench  made 
from  the  "  ilousa  "  husk.  In  Nigeria  the  pods  of 
Acacia  arabica  are  used  as  a  tanning  material. 
The  tannin  is  allied  to  divi-divi  and  produces  a 
soft  white  leather.  The  Somalis  use  the  leaves 
and  young  branches  of  the  "  watta  "  bush  (Osyria 
abyssinica)  or  barks  from  two  kinds  of  acacia. 
The  watta  is  by  far  the  best  material,  and  colours 
the  leather  only  slightly.  The  red  dye  largely 
used  is  from  a  variety  of  sorghum,  known  as 
"  karrandeffl,"  of  which  the  stems  contain  a  sub- 
stantive dyestuli"  of  the  same  type  as  that  present 
in  red  sandalwood.  The  stems  are  pounded  and 
treated  with  a  solution  of  potash  obtained  from 
bark  ashes.  The  resulting  red  liquid  is  rubbed 
into  the  skins,  which  are  then  washed  with  water 
containing  a  little  lime  juice,  and  Anally  dried  in 
the  sun.  Less  frequently  the  leather  is  dyed 
yellow  or  green. — F.  C.  T. 

Velvet  leather;  Manufacture  of - 


J.  W.  Dyer. 
Leather   Trades'    Review,    1915,    48,   26—28. 

A  METHOD  is  described  for  making  velvet  leather  of 
which  the  colour  will  be  fast  both  to  rubbing  and 
to  water.  Persian  sheep  skins  are  builed  on  the 
flesh  side,  then  wetted  down,  and  drummed  at  35 "  C. 
with  a  solution  containing  2  %  of  borax  on  the 
dry  weight  of  the  skins.  After  30  mins.  the  goods 
are  washed  in  warm  water  and  sumached  for  1 
hour.  After  wasliing  and  striking  out,  they  are 
ready  for  dyeing.  In  dyeing,  which  is  done  in  the 
drum,  it  is  essential  to  secure  complete  penetration. 
This  is  effected  by  the  addition  of  ammonium 
acetate  to  the  dye  liquor.  No  additions  of  dye  to 
the  solution  shoidd  be  made  during  the  dyeing,  as 
this  causes  irregvdar  colour  when  the  goods  are 
afterwards  bufied.  The  author  gives  full  details, 
including  recipes  for  particular  colours. — F.  C.  T. 

Colouring  of  horn.    E.  Beutel.    Z.  angew.  Chem., 
1915,    28,   170—173. 

The  bleaching  of  horn  by  means  of  hydrogen 
peroxide  (Margold,  Zink,  and  Beutel ;  Oesterr.  Chem. 
Zeit.,  1913,  38,  21)  requires  careful  supervision, 
and  is  unsuitable  for  use  on  a  small  scale.  It 
results  in  the  decomposition  of  the  sulphur  com- 
pounds present  in  unbleached  horn,  which  react 
with  neutral  lead  nitrate  solution. 

Lead,  mercury,  and  manganese  compounds,  and 
also  nitric  acid,  are  used  in  the  staining  of  horn. 
Unbleached  horn  reacts  with  neutral  solutions 
containing  15  to  20  %  of  lead  nitrate  to  form  lead 
sulphide,  producing  an  ebony  colour  after  several 
days'  immersion.  The  coloured  horn  is  after- 
wards immersed  in  a  bath  containing  5  %  of  hydro- 
chloric acid.  The  addition  of  1%  of  Flavo- 
Ehosphine  to  the  lead  nitrate  bath  colours  the 
orn  in  such  a  manner  that  it  appears  to  be  covered 
with  a  network  of  gold  wires.  Bleached  horn  is 
attacked  by  an  alkaUne  solution  of  lead  nitrate, 
which  reacts  with  the  horn  substance.  As  horn 
rapidly  loses  its  polish  in  alkaline  baths,  the  surface 
forming  a  gelatinous  mass  which  solidifies  to  a 
vitreous  mass  on  exposure  to  air,  care  is  needed 
to  obtain  a  level  colouring.  A  suitable  mixing  is 
obtained  by  grinding  to  a  paste  with  water  one 
part  of  red  lead,  one  part  of  slaked  lime,  and^two 
parts  of  sodium  carbonate.  Translucent  horn  is 
immediately  stained  brown  by  this  mixing  ; '  a 
tortoise-shell  appearance  is  obtained  by  first 
treating  with  nitric  acid,  and  then  applying  the 
lead  mixture  by  means  of  a  wooden  rod.  Pro- 
longed action  of  this  mixing  colours  the  horn  deep 


564 


Cl.  XVI.— SOILS;    FERTILISERS. 


[M.»y  31,  1915. 


black.  The  tortoise-shell  appearance  can  be 
modified  by  adding  tin  oxide  to  the  mixing.  Red 
stains  are  obtained  by  means  of  a  2"^,  solution  of 
Magenta  or  Crocein.  When  brown  or  black  stains 
are  required,  the  horn  is  treated  with  alkaU  to 
obtain  an  uneven  coloured  surface,  which  is  then 
polished.  On  converting  the  lead  sulphide  into 
chloride  by  immersion  in  hydrochloric  acid  (1:5), 
a  gUstening  appearance  is  obtained.  On  treat- 
ment ^\•ith  a  4  %  solution  of  potassium  bichromate, 
a  yellow  to  brown  colour  is  produced.  Neutral 
solutions  containing  10%  of  mercurous  nitrate 
colour  horn  grey  after  several  hours.  On  immer- 
sion in  liver  of  sulphxir  (1  :  20),  the  grey  becomes 
deep  black,  the  staining  being  then  non-poisonous. 
A  solution  of  mercury  in  nitric  acid  (4  :  10,  diluted 
ten  times  with  water)  colours  horn  briUiant  red  to 
reddish  brown.  A  warm  solution  of  one  part  of 
potassium  permanganate  in  ten  parts  of  water 
rapidly  stains  horn  yellowish  brown,  reddish 
brown,  and  black.  The  colour  appears  to  be  due 
to  manganese  dioxide.  The  latter  can  be  readily 
converted  into  colourless  manganese  salts  by 
sulphur  dioxide,  sodium  sulphide,  or  ammonium 
oxalate.  Polished  surfaces  are  only  damaged  by 
very  prolonged  action  of  the  permanganate  solu- 
tion. The  action  of  nitric  acid  on  horn  depends 
on  the  temperature  and  concentration ;  a  1  :  3 
solution  stains  horn  a  golden  yellow  (xantho- 
protein  reaction).  Alkahne  solutions  of  silver 
salts  give  yellow,  brown,  and  grey  stains  ;  further 
treatment  in  a  bath  of  Uver  of  sulphur  produces 
black  stains,  in  a  bichromate  bath  brown  stains. 
Gold  chloride  solutions  produce  red  to  browTi 
stains.  Although  frequently  recommended,  silver 
or  gold  solutions  possess  no  advantages  over  the 
cheaper  methods  of  staining. 

Aqueous  solutions  of  dyestuft's  show  the  same 
beha^-iour  towards  horn  as  towards  wool  ;  acid 
dyestufifs  are  most  suitable,  the  bath  being  acidified, 
or  the  horn  first  treated,  with  sulphuric  acid. 
Ponceau  and  Water  Blue  RR  in  admixture  give 
level  reddish  brown  or  brownish  violet  shades  on 
translucent  horn  ;  only  Ponceau  is  absorbed  by 
opaque  horn,  iletanil  Yellow  rapidly  produces 
a  yellow  shade  ;  in  presence  of  only  smaU  amounts 
of  Ponceau,  an  orange  shade  is  obtained,  but  the 
addition  of  Water  Blue  does  not  give  a  satisfactory 
green.  Direct  Blue  33  mixed  with  an  equal 
amount  of  BrUhant  Crocein  gives  a  very  satis- 
factory violet.  A  0-5  °o  bath  of  Fast  Yellow  G  to 
which  several  drops  of  Brilliant  Crocein  have 
been  added  dyes  horn  red,  whereas  addition  of  very 
small  amounts  of  the  blue  give  a  green  shade. 
Other  dyestuffs  suitable  for  dyeing  horn  are  : 
Methyl  Green  cryst.  3G,  Janus  Green  B,  Fast  Acid 
Magenta  G  extra,  Rhodamine,  Aceto-purpurine 
8B,  BriUiant  Green  (new.  in  crvstals),  Bismarck 
Brown  G,  Methyl  Violet  No.  O  3R",  Cyanol  Green  B, 
Naphthol  Green  B.  Diamine  Grey  G,  Fast  Green 
cryst.  O,  Eosine  GGG,  TropseoUne,  Acid  Green  G 
extra,  Auramine,  InduUne,  Fast  Red  EB,  Acid 
Anthracene  Red  G,  Fast  Light  Yellow  3G,  Alizarin 
Saphirol  B.  The  dye-bath  should  contain  0-5% 
of  dyestuff  and  either  sulphuric  or  acetic  acid. 
For  dyeing  red  shades  the  most  valuable  dyestuffs 
are  Ponceau,  Satranine,  Eosine  ;  for  blue.  Methy- 
lene Blue ;  for  yellow.  Flavophosphine ;  for  green, 
Crystal  Green  ;  for  violet.  Methyl  Violet  ;  and  for 
reddish  brown.  Brown  A  (Hochst).  On  mixing 
1  to  2°o  solutions  of  these  dyestuffs  with  15% 
lead  nitrate  solution,  and  using  the  solution  for 
staining,  immersion  of  the  stained  horn  in  5% 
hydrochloric  acid  produces  an  iridescent  surface, 
even  on  black  buffalo  horn.  For  graining,  a  4% 
solution  of  Wool  Blue  in  alcohol  is  used. — F.  W.  A. 


Velocity  of  formation  and  solvlion,  and  the  swelling 
of  jellies.    Traube  and  Kohler.    See  XXIV. 


Patents. 

Tanning  ;  Process  of  tawing  and .    L.  E.  Levi, 

Assignor  to  Pflster  and  Vogel  Leather  Co.,  Mil- 
waukee, Wis.  U.S.  Pat.  1.135,977,  AprU  13,  1915. 
Date  of  appl.,  Dec.  29,  1913. 

HiBES  are  tanned  by  immersion  in  a  solution  of 
non-acid  ferric  chromate  or  of  a  non-acid  substi- 
tuted ferric  chromate. — F.  C.  T. 

Casein  binding  materials  ;  Manufacture  of .    L. 


Petersen-Hviid,    Copenhagen.     Eng.    Pat.    1016, 
Jan.  14,  1914.    Under  Int.  Conv.,  Jan.  14.  1913. 

Freshly  precipitated  curd  is  mixed  with  infusorial 
earth  and  dried.  The  mass  obtained  is  easily 
piilverised  to  a  very  fine  powder,  which  possesses 
a  very  high  binding  capacity. — F.  C.  T. 

Albumen  compowid  ;  Indurated .  B.  B.  Gold- 
smith, New  York.  U.S.  Pat.  1.134,527,  AprU  6, 
1915.    Date  of  appl.,  March  2,  1912. 

A  THERMOPLASTIC  Compound  is  prepared  by  sub- 
mitting egg-  and  lilood-albumin  to  the  combined 
action  of  a  normaUy  sohd  converting  agent,  e.g., 
ti-naphthol,  and  an  indurating  agent,  e.g.  form- 
aldehyde, and  heating  and  pressing  the  mixture. 

—J.  F.  B. 


XVI.— SOILS  ;  FERTIUSERS. 

Soil ;  Atmosphere  of  the .   E.  J.  RusseU  and  A. 

Appleyard.     J.    Agric.    Sci.,    1915,    7,    1—^5. 

The  free  air  in  a  soU,  to  a  depth  of  6  inches, 
occupies  from  10 — 20  "o  ot  its  total  volume,  and 
has  essentiaUy  the  same  composition  as  that  of 
ordinary  air,  but  it  contains  more  carbon  dioxide 
(0-25  against  003  vol.  %),  and  less  oxygen  (206 
against  20-9),  and  undergoes  more  fluctuations. 
The  sum  of  the  carbon  dioxide  and  oxygen  is  only 
slightly  less  than  in  ordinary  air,  but  falls  below  it 
when,  owing  to  active  nitrification  or  waterlogging 
of  the  soU,  the  oxygen  content  is  depressed.  The 
changes  in  composition  are  mainly  due  to  bio- 
chemical activity,  which  is  at  a  maximum  in  late 
spring  and  autumn,  and  at  a  minimum  in  summer 
and  winter.  In  autumn,  the  bacteria  increase 
first,  then  the  carbon  dioxide,  and  finaUy  the 
amount  of  nitrate.  SoU  temperature  is  the  chief 
factor  from  November  to  May  ;  rainfaU,  and  to  a 
lesser  extent  soU  moisture,  from  May  to  November. 
The  dissolved  oxygen  in  rainwater  probably  plays 
an  important  part  in  facUitating  biochemical 
change  Grass  land  usuaUy  contains  more  carbon 
dioxide  and  less  oxygen  than  arable  soU.  The 
effect  of  a  growing  crop  is  probably  very  smaU,  but 
very  difficult  to  determine  owing  to  the  difference 
in  physical  condition  of  cropped  and  faUow 
soUs.  The  soU  air  is  very  stUl  and  usuaUy  nearly 
saturated  with  moisture  ;  barometric  changes,  wind 
velocity,  etc.  have  practicaUy  no  effect  upon  it. 
At  18  inches  below  the  surface  there  is  more  carbon 
dioxide  than  at  6  inches.  Besides  the  free  air 
there  is  another  atmosphere  dissolved  in  the  water 
and  coUoids  of  the  soU  :  it  consists  chiefly  of  carbon 
dioxide  and  nitrogen,  oxygen  being  almost  entirely 
absent.      Anferobic  life  in  the  soU  is  thus  possible. 

— E.  H.  T. 

Soil  ;   Protozoa   of  the .     A.   Cunningham.     J. 

Agric.  Sci.,  1915,  7,  49 — 74.    (See  Goodey,  this 
J.,  1915,  439.) 

Protozoa  cultures  were  made  in  soU  extracts 
containing  dipotassium  phosphate,  with  and  with- 
out the  addition  of  protozoa-free  cultures  contain- 
ing bacteria.  The  incubation  period  was  5  days 
at  22 ""  C.  SoUs  and  cultures  were  obtained  free 
from  active  protozoa  by  heating  to  58^  C,  but  at 
this  temperature  many  encysted  forms  were  also 
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(lestroyed.  Flagellates  were  the  most  abuiulanfc 
in  tlio  .soil  extracts,  followed  by  ainoebje,  and 
filiates  wero  found  only  in  small  immbei's.  At 
22 'C.,  all  lluve  fotiiis  were  present,  but  below  8° 
only  llai;ella(es,  and  at  :W  praetiiiUly  only  oiliat-cs 
were  observed,  'riie  numlM'r  of  protozoa  diniiii- 
islieti  in  moist  soil  that  wa.s  expi>si'd  to  evaporation, 
but  increased  in  saturated  and  TC'i'i-saturat^l 
soils  :  the  baeterial  content  decreased  to  a  greater 
extent  in  (he  latter  ciuse.s  than  in  the  former.  It  is 
inferred  that  some  protozoa  lead  an  active  life  in 
tlu>  soil  and  multiply  when  the  conditions  are 
favouralile.  J{y  inoculafiuf;  nutrient  solutions 
with  bacteria  alone,  anil  wilh  protozoa  and  bacteria 
together,  the  limit  in);  elTect  of  the  protozoa  on  the 
number  of  bacteria  wa-s  established.  Of  tliree 
similar  e'xporiments  to  aseert.ain  their  influenre  on 
animonillcation,  only  one  indicated  inhil)ition. 
The  reduction  in  the  number  of  bacteria  in  soils, 
partially  sterilised  with  formalin  and  inocidated 
with  protozoa  cultures,  was  \ery  markeil.— K.  li.  T. 


Protozoa  :  Examination  of  soil  - 


.    C.  II.  Martin 
and  K.  R.  Lewin.  J.  Agric.  Sei.,  191.5,  7,  lOti-llO. 

Tin-:  faima  found  in  the  cultures  from  a  soil  do  not 
necessarily  corresponil  with  the  favma  present  in 
the  soil  itself.  Active  (trophic)  organisms  in  the 
culture  may  exist  as  cysts  in  the  soil,  and 
thecamcoba;  develop  very  slowly,  it  at  all,  in 
(cultures  on  ordinary  media.  It  is  probable  that 
trophic  protozoa  exist  in  soils,  even  in  such  as  are 
i-elatively  dry  and  poor.  The  application  of  farm- 
yard manure  introduces  a  large  number  of  pro- 
tozoa into  the  sod,  and  if  the  manurial  and  water 
contents  of  the  latter  be  high,  these  may  develop  j 
to  such  an  extent  that  soil  sickness  resiilts.  The  j 
nature  of  the  protozoa  apparently  difTers  with  the 
soil,  but  this  difference  coidil  largely  be  explained 
by  a.ssuming  that  the  famia  develops  in  cycles,  in 
the  order  :  small  flagellates,  larger  flagellates  and 
amoebae,  ciliates  ;  such  cycles  have  been  observed 
in  culture  media.  The  dominant  active  soil  fauna 
are  amoebse,  thecama^bas,  and  small  flagellates. 
Further  research  is  required  to  determine  why 
large  flagellates  are  frequently  found  in  soil 
cultures,  wherea-s  in  fresh  films  the  only  flagellates 
found  are  very  small  monads.  Soil  protozoa 
should  be  studied  from  tliree  points  of  view  :  active 
fauna,  encyst-ed  fauna,  "cultural "  fauna. — E.  H.  T. 

floils  ;  Lime  requirement  of .   H.  B.  Hutchinson   , 

and   K.    JlacLennan.     J.    Agric.    Sci.,    1915,    7,    ' 
75—105.     (See  also  this  J.,  1914,  932,  1065.) 

Thk  amount  of  lime  necessary  to  produce  the  ] 
partial  sterilisation  effect  in  a  soU,  is  determined  ; 
by  finding  the  quantity  that  will  produce  an 
alkaline  reaction  of  the  soil  water.  lOO-grm.  lots 
of  the  air-dried  soil  are  treated  in  250  c.c.  bottles 
with  calcium  oxide  in  amounts  rising  by  0-2  grm. 
up  to  2%  of  the  weight  of  soil.  After  adding 
50  c.c.  of  water,  the  corked  bottles  are  shaken  for 
a  tew  seconds  at  intervals  for  4  hours  or  more,  and 
the  contents  are  then  transferred  to,  and  washed 
on,  a  Buchner  funnel  with  200  c.c.  more  water. 
The  whole  filtrate  is  then  titrated  with  N/IQ  acid 
in  presence  of  phenolphthalein.  If  a  given  filtrate 
iloes  not  neeil  more  than  5 — 10  c.c.  of  this  acid,  the 
amount  ot  lime  used  may  t)e  taken  as  the  optimum. 
By  thLs  method  the  amounts  of  lime  required  by 
different  soils  agree  with  those  that  produce 
typical  partial  sterilisation  effects,  e.rj.  inhibition 
of  protozoa.  These  results,  and  those  obtained 
with  pot  experiments,  show  that  when  the  critical 
amount  of  lime  is  added,  a  maximum  production 
of  dry  matter  is  obtained,  not  only  in  the  first  crop, 
but  in  the  first  four  crops.  Heavier  applications 
t>f  lime  augment  the  ammonia  and  nitrate  pro- 
iluction,  but  do  not  give  a  corresponding  increase 
ot  crop.     The  addition  of  the  critical  amount  of 


lime  to  a  soil  appears  to  induce  a  maximum 
floccvdating  effect  upon  it.  The  authors'  method 
of  determining  the  hme  required  to  elTect  neidrali- 
sation  of  a  soil  (llus  J.,  lOl-l,  9:i2)  is  superior  to 
many  otiiers  as  it  dues  not  iudicaie  lime-iei|uirc- 
ment  in  the  case  of  neutral  soils,  and  the  lime 
reipiirement  of  a  soil  is  more  import lud  than  its 
content  ot  frc^e  carbonate.  Comparative  d-sts  of 
various  lime-treateil  soils  showed  proportionati' 
diminidion  ot  the  lime  re<|uiremcnts,  ami  lime 
added  as  carbonate  has  produ<-ed  increased 
.•mimoiiia.  ami  nitrate  in  lalioratory  experimeids, 
and  greaier  i)laMt  growth  in  (ield  test's.  The  elTects 
of  linif  on  tield  soils  may  extend  to  upwards  of 
17  years.  For  ncndralisation,  calcium  oxide  and 
calcium  caibonate  are  equally  elTective.  On  acid 
fWoburn)  soil,  the  crop  yields  were  proportional 
to  the  reduction  in  acidity.  Ammonilication,  and 
to  a  lesser  extent,  nitrification,  are  accelerated  by 
the  ajjplication  of  carbonate.  The  natural  tlora 
of  soils  on  the  same  geological  formation  bears  a 
definite     relation     to     their     linu?     requirements. 

-— E.  11.  T. 

Soil ;    Influence     of    the    character  of   the  ■ 


bncleria  and  the  chanqes  in  the  soil.  If.  I?..  C'hristen- 
sen.  Centr.  Bakt.  Par..  1915.  ii..  43,  1— Kit). 
J.  Chem.  Soc,  1915,  108,  i.,  190. 

The  residts  of  inoculation  experiments  with  a  large 
number  of  soils  showed  that  Azolobacter  occurs 
very  frequently  in  soils  which  contain  sullleient 
calcium  carbonate  to  effervesce  when  treated  with 
hydrochloric  acid  ;  neutral  .soils  seldom  contain 
Azotobacter,  whUsti  in  acid  soils  it  very  rarely 
occurs.  It  is  considered  probable  that  a  vigorous 
growth  of  Azotobacter  when  a  soU  is  added  to  a 
mannitol  solution  free  from  phosphates,  is  a 
certain  inilication  that  the  soil  is  not  deficient  in 
phosphoric  acid.  Microbes  which  ferment  mannit- 
ol occur  in  practically  all  arable  soils,  in  numbers 
which  seem  to  depend  mainly  on  the  amount  of 
calcium,  in  a  suitable  form,  in  the  soil.  Great 
variations  occur  in  the  power  of  different  arable 
soils  to  decompose  peptone,  depending  partly  oil 
the  composition  (phosphoric  acid  being  especially 
important),  and  partly  on  biological  conditions. 
Addition  of  calcium  carbonate  was  generally  with- 
out effect,  and  none  of  the  soils  was  influenced  by 
addition  of  humus.  A  low  power  of  decomposing 
peptone  indicates  unfavourable  conditions  for  the 
growth  of  plants.  The  rate  of  decomposition  of 
cellulose  in  soils  seems  to  depend  on  chemical 
conditions,  since  inocidation  was  without  eft'ect. 
Basic  calcium  and  phosphoric  acid  are  the  chief 
factors.  It  was  previously  showm  that  peat  of 
the  "  Hochmoor  "  variety  usually  fails  to  produce 
nitrites  in  the  solutions  employed.  This  is  shown 
to  be  due  to  the  absence  of  nitrite  organisms,  and 
not  to  the  presence  of  inhibiting  substances. 

Soil  consiiiuenls  ;   Effect  of  some  organic on 

nitrogen  fixation.  H.  S.  Reed  and  B.  Williams. 
Centr.  Bakt.  Par.,  1915,  ii.,  43,  Ifiti— 17(i.  J. 
Chem.  Soc,  1915,  108,  i.,  190. 

In  a  study  of  the  fixation  of  nitrogen  by  Azoiobaclir 
on  sand  with  mineral  n\itrients  and  various  non- 
nitrogenous  organic  compountls.  it  was  foimd  lliat 
with  the  exception  ot  tescidiii,  quinic  acid,  .and 
borneol,  which  increased  the  acti\ity  of  Azolohnrlcr. 
all  the  compounds  employed  cavised  a  depressinn. 
Quinol  and  salicylaldehyde  completely  iidubilcil 
nitrogen  fixation  ;  most  of  the  otlier  compoimds 
were,  however,  much  less  injurious  than  would  lie 
expected  from  their  action  on  higher  plants. 
Many  ot  the  nitrogenous  compounds  employed, 
which  have  been  found  to  be  assimilated  liy  higher 
plants,  had  a  depressing  effect  on  fixation,  the 
simpler  compounds  having  a  more  marke<l  ile- 
pressing  eft'ect  than  the  more  complex  compounds. 
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It  is  considered  possible  that  the  simpler  com- 
pounds (urea,  glycine,  and  formamide)  are  not 
toxic,  but  that  their  nitrogen  is  possibly  utilised  by 
Azoiobacter  in  preference  to  elementary  nitrogen. 

Iron  disulphidfi  (pyrites)  in  soils  ;  Determination  of 

.   V.  Rodt.  Mitt.  Materialpriitvuigsamt,  1914, 

32,  4:51—432.  /.  angow.  Oliem.,  ]91.'-i,  28,  Ref..77. 

iFON  (lisulphide  has  a  destructive  .action  on 
concrete.  For  its  determination  the  soil  is 
lixiviated  with  warm  hydrochloric  acid  (1:3)  to 
remove  ferrous  sidphide  and  sulphates,  then  dried 
in  vacuo  over  sulphuric  acid,  extracted  with  carbon 
))isulphide  in  a  Soxhlet  apparatus  to  ^emo^■e 
.sulphur,  again  dried  in  vacuo,  and  then  heat«d  on 
the  water-bath  v^ith  nitric  acid  (1:3)  to  which 
l>romine  water  has  been  added.  Iron  is  determined 
in  one  portion  of  the  resulting  solution,  and  sul- 
phuric acid  in  another,  after  evaporating  to  expel 
nitric  acid  and  bromine,  and  dissolving  the  residue 
in  hydrochloric  acid.  .Sulphur  in  organic  combin- 
.ition  is  not  oxidised  by  the  treatment  described. 
Ferrous  sulphide  cannot  be  determined  by  means 
of  the  hy<lrogen  sulphide  evolved  on  treatment 
with  hydrocliloric  acid,  if  stanno\is  chloride  Ije 
added  to  prevent  oxidation,  because  in  presence 
of  this  compound  iron  disulphide  is  attacked  by 
hydrochloric  acid. — A.  S. 

Sulphur  and  sulphur  compounds  in  soils  ;  Chanf/es 

of .    H.  Kappen  and  E.  Quensell.    Landw. 

Versuchs-.Stat.,  191.5.  86,  1—34.    J.  Ohem.  Soc, 
1915,  108,  i.,  203. 

When  moist  soU  is  treated  with  hydi'ogen  .sulphide, 
the  SOU  is  blackened,  owing  to  the  production  of 
iron  sulpliide,  and  a  portion  of  the  sulphide  de- 
compo-ses  with  liberation  of  free  sulphur.  The 
iron  sulphide  then  undergoes  a  process  of  oxidation, 
in  which  all  of  the  sulphur  is  liberated,  so  that  the 
whole  of  the  hydrogen  sxdphide  ab  orbed  is  con- 
verted into  free  sulphur.  The  sulphur  is  then 
oxidised  to  sulphuric  acid,  the  change  being  more 
rapid  In  normal  than  in  sterilised  soils.  It  is, 
however,  doubtful  whether  the  slower  oxidation 
of  sulphur  in  sterilised  soUs  is  due  to  the  absence 
of  microbes,  or  to  other  changes  in  the  soil  due  to 
the  sterilising  process.  Sidphides  and  sulphites 
are  decomposed  more  quickly  in  presence  of  soil 
than  without  .soil.  In  soUs  the  decomposition  is 
so  rapid  that  no  injurious  effects  on  germination 
and  growth  are  to  be  expected. 

Calcium   cyanamide ;    Manurial   experiments   with 

decomposition    products    of .     H.    Kappen. 

Landw.  Versuchs-Stat.,  1915.  86,  115—136.    J. 
Chem.  Soc,  1915,  108,  i.,  203—204. 

Expebhients  were  made  in  small  garden  plots  on 
the  growth  of  mustard  manured  with  different 
forms  of  nitrogen.  The  yield  with  urea,  prepared 
from  calcium  cyanamide,  was  between  those 
obtained  with  sodium  nitrate  and  ammonium 
sulphate,  whilst  urea  nitrate  gave  much  lower 
results  ;  guanidine  nitrate  gave  the  smallest  yields. 
The  relatively  low  results  obtained  with  urea 
nitrate  were  found  to  be  due  to  the  presence  of  a 
considerable  amount  of  dicyanodiamidine,  pro- 
duced from  dicyanodiamide.  The  results  of  an 
experiment  in  which  dicyanodiamidine  was  added 
to  soil  showed  that  very  little  ammonia  was  formed 
in  three  days,  and  no  further  increase  was  found 
in  ten  days. 

Plants;    Action    of     certain     compounds    of    zinc, 

arsenic,  and  boron  on  the  growth  of .     W.  E. 

Brenchley.    Annals  of  Botany,  1914,  28,283—301. 

Zinc  sulphate  in  liigh  concentration  is  very  toxic 
to  barley  .and  peas,  and  no  evidence  of  stimulation 
has  lieeii  obtained  with  any  strength  of  tlie  poison 
down  to  a  lower  limit  of  1/200,000,000.    Ai-senious 


acid  is  more  toxic  in  its  action  on  peas  and  barley 
than  is  arsenic  acid,  peas  being  particularly  suscep- 
tible. This  distinction  holds  good  for  sodium 
arsenate  and  sodium  arsenite,  though  in  a  less 
degree.  Again  no  stimulation  is  evident  with  the 
smallest  quantities  so  far  tested.  Boric  .acid  is 
less  poisonous  than  zinc  sulphate  or  .ai'senic  com- 
poimds,  especially  witli  peas.  To  tlic  eye  b.arley 
shows  stimulation  with  .some  of  tlie  weaker 
.strengths  of  poison,  liiit  this  is  not  borne  out  by 
tlie  dry  weights.  Peas,  on  tlie  oflier  hand,  aii' 
deliiiitely  stimvilated  willi  ielaliv(>ly  liigli  lamceii- 
trations  of  tioric  acid.  The  .actioji  of  the  greater 
strengths  of  the  poison  Ls  well  marked  in  the 
leaves,  whiidi  tend  to  become  bro\vn,  and  to  die, 
in  .a  diaract eristic  manner. 

Maize;  Chemical  poisoninf/  and  variation  in- 


A.  Juugelson.  Comptesrend.,  1915,  160,481-483. 

Maize  seeds  which  had  been  in  contact  for  from 

1    to   24   hours   with   dilute  aqueous  solutions   of 

copper  sulphate,   before  being  .sown,   produced   in 

many  cases  almormal  spikes.     The  percentage  of 

aljnormal  plants   was   greater  with   grains   whicli 

had  been  deprived  of  their  seed  coat  or  otherwise 

mutilated  before  treatment  mtli  the  copper  salt. 

than  with  those  which  were  left  intact,  although 

the  mutilation  alone  produced  in  no  single  case  an 

abnormal  inflorescence.     The  poisoning  of  the  seed 

1    thus  induced  a  special  tendency  of  the  plant  to 

assiune  new  forms,  tliis  tendency  being  greater  the 

I    more  intimate  the  contact  between  the  seed  and 

I   the  toxic  agent.     This  may  be  an  important  factor 

,   in  the  evolution  of  vegetable  species. — G.  F.  M. 

Bordeaux  mixtures.     Fonzes-Diacon.     See    XIXb. 


Patents. 
Manures  and  fertilisers  ;  Artificial  - 


.  T.  Twy- 
nam,  Redcar.  Eng.  Pats.  5184  and  9124,  Feb.  28 
and  Apr.  11,  1914. 

Finely  ground  basic  slag  is  treated  with  a  limited 
proportion  of  diluted  nitric  acid,  preferably  with 
that  of  about  33%  strength  as  obtained  direct 
from  an  atmospheric  nitrogen  fixation  process. 
The  phosphoric  acid  content  is  thereby  converted 
into  a  more  readily  available  form  ;  the  iron  com- 
pounds remain  undissolved,  and  there  is  no 
appreciable  formation  of  gelatinous  silica.  A 
complete  non-hygroscopic  plant  food  is  produced 
by  mixing  the  product  with  ammonium  or 
potassium  sulphate. — E.  H.  T. 

Fertiliser,  and  process  of  prodticing  same.  C.  A. 
Black,  Cleveland,  and  W.  H.  Teare,  Lakewood, 
Assignors  to  J.  R.  CoweU,  Toledo,  Ohio.  U.S. 
Pat.  1,121,324,  Dec.  15.  1914.  Date  of  appl., 
March  9,  1914. 

Loggerhead  sponge,  a  product  found  in  the  sea 
in  certain  semi-tropical  regions,  is  cut  up,  dried 
to  a  definite  moLsture  content  (6%  or  less),  and 
granulated.  When  the  drying  cannot  be  done 
soon  after  its  removal  from  the  sea,  the  sponge  is 
treated  with  an  antiseptic,  e.g.,  suiphur  dioxide, 
to  prevent  putrefaction. — E.  H.  T. 

Fertiliser  ;  Process  of  manufactxiring  artificial . 

H.  Herzfeld  and  O.  Hauser.  Berlin.  U.S.  Pat. 
1.125,318,  Jan.  19,  1915.  Date  of  .appl.,  Sept. 
11,  1913. 

Four  parts  of  a  potassium  mineral,  e.g.  phonolite 
tuff,  is  heated  for  5 — 15  horn's  at  about  300°  C, 
with  one  part  of  the  mother  liquor  left  after 
potassium  chloride  has  been  separated  from  carnall- 
ite.  The  natural  siUcate  is  converted  into  a  solid 
paste,  whicli  gradually  gives  up  its  fertilising 
coastituents  to  the  .soil  solution. — E.  H.  T. 
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Periiliaer  ;  Converlhig  vieadow  or  mcanip  land  into 

.     B.    Reichelt,    Newark.    N.J.     U.S.    Fat. 

1.134,7tJ0,  April  0,  litir>.  I)aU-  of  appl.,  May  2, 
19l:). 
The  material  is  lieatetl  in  a  furnace  out  of  contact 
with  the  flames  to  drive  off  the  potash,  which  is 
collected.  The  residue  is  ground,  and  then  mixed 
with  the  potash. — ^B.  N. 

Nitrogen  and  potash  ;  Vonccnlruted  product  of 

and  process  of  recovering  and  solidifi/intj  the  same. 
[Fertiliser  from  molasses.]      S.    W.    Sinsheimer, 
Swink,  Colo.    U.S.  Pat.  l,i:il,!»21,  April  6,  1915. 
Date  of  appl.,  Mav  10,  1013.    Renewed  Jan.  23, 
1015. 
The  raw  waste   liquor  obtained  in  the  separation 
of  sugar  from  molasses,  Ls  heated  to  about  100"  C. 
to  precipitate  sucrate  of  lime,  and  tiltered.     The 
filtrate  is  treated  mth  hot  furnace  gases  containing 
carbon   dioxide,   the   precipitated   carbonates   are 
filtered   off,    the   filtrate   is   concentrated    by   the 
combined    action    of    a    low    temperature    and    a 
vacuum,    and    the   residue   dried   at   a   low   tem- 
perature.— B.  N. 

Nitrate  fertiliser  and  process  of  nuikimj  the  same.   A. 

Messerschmitt,    Stolberg,    Germany.     U.S.   Pat. 

1,135,:{87,  AprU  13,  1015.    Date  of  appl.,  Oct.  5, 

1012. 
See  Ger.  Pat.  255,910  of  1911  ;  this  J.,  1913,  439. 


XVIL— SUGARS  ;    STARCHES  ;    GUMS. 

lieiUiobiose.  G.  Zemplen.   Ber..  1015,  48,  233— 238. 

J.  Chem.  Soc,  1015,  108,  i.,  110—120. 
The  biochemical  synthesis  of  gentiobiose  by  the 
action  of  emulsin  on  dextrose,  which  was  achieved 
by  Bourquelot.  H^rissey,  and  Coirre  (this  J.,  1913, 
1080)  does  not  accord  with  K.  K.  Ariustrong's 
statement  ("  The  Simple  Carbohydrates  and  the 
Glui-osides,"  1012,  p.  97)  that  maltose  may  be 
ol>tained  in  this  way.  The  formation  of  an  a-di- 
saccharide.  like  maltose,  is  also  contrary  to  the 
established  rule  that  enzymes  only  bring  about 
the  synthasis  of  those  disaccharides  which,  under 
other  conditions,  are  hydrolysed  in  their  presence. 
In  the  oase  of  emulsin  these  would  be  a-disac- 
charides  like  gentiobiose,  cellobiose,  or  j«o-maltose. 
The  author  repeated  Bourquelot's  work  with 
positive  results,  for  he  isolated  the  octa-acetate 
and  phenylosazone  of  gentiobiose  from  the  product 
of  the  action  of  emulsin  on  a  50  %  dextrose  solution. 
With  the  idea  of  deciding  whether  gentiobiose  is 
identical  with  iao-maltose  or  not,  syrups  containing 
the  latter  were  prepared  by  Fischer's  method 
(this  J..  1801,  377)  and  acetylated.  Although  the 
octa-ac-etate  of  gentiobiose  is  readily  isolated  from 
very  impure  products,  it  could  not  be  obtained 
from  these  sjTups  and  it  seems  to  be  highly 
probable,  therefore,  that  gentiobiose  and  iso- 
maltose  are  not  identical. 

Cause  and  significance  of  an  abnormal  reaction 
obtained  in  testing  urine  for  sugar  with  Fehling's 
solution.    Cramer.    See  XVI I. 

New  test  for  reducing  sugars  in  urine.     Cramer. 
See  XVII. 

Patents. 

Sacchariferous  vegetable  slices  ;  Apparatus  for  leach- 
ing   .    M.  Paschen,  Cothen,  Germany.    U.S. 

Pat.   1,134,152,   April  6,    1915.     Date  of  appl., 

Sept.  18.  1913. 

The  apparatus  consists  of  a  trough  divided  into  a 

number  of  leaching  chambers  by  transverse  walls, 

perforated  in  theu'  lower  portions  and  arranged  in 


paus  so  a-s  to  form  a  number  of  separating  chambers 
alternating  with  the  lea<hing  ihanibers.  Over 
ea.li  p:iir  of  walls  an  inclined  roof,  extending  from 
one  wall  to  the  other,  incloses  each  separating 
chamber,  and  an  intermediate  pai'tition  terminating 
short  of  the  roof  is  situated   between  the  walls. 

—J.  F.  B. 


Starch,  etc.  ;  Process  for  irealing  ■ 


F.  P.  Bergh 


and  H.  C.  Neuberger.  Assignors  to  General 
Reduction  Co.,  New  York.  U.S.  I'nt.  1,133,014, 
March  30.  1015.  Date  ofappl.,  April  28.  1011. 
St.\roh  with  a  moisture-content  aliout  equal  to 
that  of  green  starch  is  partially  gelatinised  by 
dropping  it  through  a  chamber  in  which  it  meets 
hot  gases  laden  with  moisture.  It  may  afterw-ards 
be  dried  and  disintegrated. — J.  H.  L. 

Carburising  iron  or  steel.  [UHlisin(/  fibrous  waste 
from  sugar  manufacture.]  U.S.  Pat.  1,133,626. 
See  X. 

Concentrated  product  of  nitrogen  and  potash,  and 
process  of  recovering  and  solidifying  the  sam£. 
[Ferliliscr  from,  molasses.]  U.S.  Pat.  1,134,921. 
See  XVI. 


XVIIl.— FERMENTATION   INDUSTRIES. 


Hops  ;    Investigations    on  ■ 


VI.     Amount    of 


lupulin  in  pUtnts  raised  by  crossing.    J.  Schmidt. 

VII.  Employment  of  artificial  light  in  the  titration 

of  the  resins  in  hops.  S.  H.  Ijarsen.  Comptes  rend. 

lYav.  Lab.  Carlsberg,  1015,  11,  165—187.    (See 

also  this  J.,  1915,  43,  440.) 
VI.  More  than  twenty  hop  plants  of  various  types, 
from  Germany,  Austria,  England,  and  Denmark, 
were  crossed  with  wild  Danish  male  hops  in  1011, 
the  seeds  were  sown  in  the  spring  of  1912,  and  the 
seedlings,  numbering  744,  investigated  in  the  season 
1013.  The  resin-content  (lupulin-content)  was 
determined  by  the  method  previously  described 
(this  J.,  1015,  43)  ;  the  average  value  for  the 
mother  plants,  exclusive  of  Danish,  was  14- 1%, 
and  that  for  the  Danish  plants  was  8-9%.  The 
resin-content  of  individual  seedlings  from  the  same 
mother  plant  often  varied  over  a  range  of  8%  or 
more,  but  the  mean  value  for  each  group  of  sister- 
seedlings  was  lower  than  that  for  the  mother  plant 
by  about  4%  on  the  average,  except  in  the  case 
of  Danish  hops  where  no  marked  decrease  was 
produced  by  crossing.  Seedlings  of  higher  resin 
content  would  probably  have  been  obtained  if 
male  plants  of  cultivated  hops  had  been  used  for 
fertilising.  In  most  cases,  however,  individual 
seedlings  of  considerably  higher  resin-content 
than  the  mother  plant  were  obtained,  and  they 
were  in  general  the  more  numerous  the  lower  the 
resin-content  of  the  parent-plant.  The  selection 
and  vegetative  propagation  of  the  best  of  these 
seedlings,  would  in  a  few  years  yield  a  large 
number  of  clone-plants  (see  this  J.,  1915,  440)  of 
high  lupulin-content  available  for  the  planting  of 
large  gardens. 

VII.  In  carrying  out  the  titration  of  the  reams 
(see  this  J.,  1015,  43)  by  artificial  light,  the  author 
stands  the  flask  on  a  ground  glass  plate  which 
forms  the  cover  of  a  wooden  box  containing  a 
metal-filament  lamp.  The  results  are  practically 
identical  with  those  obtained  in 'daylight. — J.  H.  L. 

■  and    its    cause.     H. 


Enzymes  ;   Production   of  - 

Zikes.     Monatsh.    Landw.,    1914,    7,    24.     Bied. 

Zentr.,   1015,   44,  68—60.    J.  Chem.  Soc.   1015, 

108,  i..  107. 
Ykast  which  had  Ijeen  (cultivated  for  fourteen  years 
in   dextro.se   solutions  at  once  fermented   sucrose 
when    transferred    to    sucrose    solutions.     Similar 
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results  were  obtained  with  maltose  solutions.  The 
yeast  still  contained,  therefore,  both  invertase  and 
maltase  in  the  form  of  a  Kymogen. 

Phylochemical  reductions.  V.  Intermediary  stages  in 
the  reduction  of  nitro-groups  to  amino-groups. 
C.    Neuberg   and   E.    Welde.     Biochem.    Zeits., 

1914,  67,  18—23.    J.  Chem.  Soc,  1015,    108,  i., 
197.    (See  also  this  J.,  1914,  434,  608.) 

It  has  been  sho^vn  already  that  nitrobenzene  is 
reduced  to  aniline  when  added  to  a  sugar-fermenti 
atiou  mixture.  When  azoxybenzene  or  azobenzene 
was  added  to  a  fermentation  mixture,  little  if  any 
aniline  was  formed.  On  the  other  hand,  from 
21  grms.  of  nitrosobenzene  4  0  grms.  of  aniline 
was  obtained,  and  from  the  same  quantity  of 
phenylhydroxylamine,  7-5  grms.  In  both  cases 
azobenzene  was  also  formed.  The  results  appear 
to  indicate  that  the  intermediate  products  in  the 
reduction  of  nitrobenzene  to  aniline  are  nitroso- 
benzene and  phenylhydroxylamine.  The  bearing 
of  these  results  on  the  reduction  of  nitrates  by 
plants  is  discussed 

Phytochcmical  reductions.  VI.  Formation  of  n- 
hexyl  alcohol  by  yeast.  C.  Neuberg  and  F.  P.  Nord. 
Biochem.  Zeits..  1914,  67,  24—27.   J.  Chem.  Soc, 

1915,  108,  i.,  197. 

Whereas  aldehydes  containing  tlu-ee,  four,  or  five 
carbon  atonos  are  readily  reduced  to  the  corre- 
sponding alcohols  when  added  to  a  yeast  fermenta- 
tion mixtiu-e,  a  considerable  resistance  is  offered 
to  reduction  by  the  7-carbon  atom  aldehyde, 
heptaldehyde.  It  is  now  shown  that  the  6-carbon 
atom  aldehyde,  w-hexaldehyde,  occupies  an  inter- 
mediate position,  being  reduced  with  greater 
difficulty  than  the  lower  aldehydes,  but  offering 
less  resistance  than  the  higher  one.  The  addition 
of  the  aldehyde  stops  fermentation  after  a  period, 
before  the  sugar  is  all  destroyed,  but  the  addition 
of  fresh  yeast  causes  the  fermentation  to  start 
again. 

Jtmylase  of  poialoes ;  Changes  prodxiced  by  patho- 
logical conditions  in  the .    G.  Doby  and  J. 

Bodnai-.     Biochem.    Zeits.,    1915,    68,   191 — 205. 
J.  Chem.  Soc,  1915,  108,  i.,  202. 

The  changes  in  the  concentration  of  the  amylase 
in  potatoes  were  investigated  after  varying 
intervals  in  the  freshly  expressed  juice,  and  in 
juices  kept  under  antiseptic  conditions.  The 
results  indicated  that  the  ferment  exists  both  in 
the  form  of  enzyme  and  zymogen,  the  former 
being  somewhat  sensitive  and  rapidly  destroyed. 
As  long  as  the  tubers  contain  excess  of  zymogen, 
amylase  is  set  free  more  rapidly  from  the  zymogen 
than  it  is  destroyed.  For  a  time,  therefore,  the 
amyloclastic  activity  of  the  juice  increases. 
Towards  spring,  however,  the  amount  of  zymogen 
commences  to  diminish  to  such  an  extent  that 
the  amount  of  amylase  destroyed  becomes  greater 
than  that  set  free,  and  the  amyloclastic  activity  of 
the  juice  diminishes.  The  amyloclastic  acti\dty  of 
the  juice  kept  under  antiseptic  conditions  rapidly 
diminishes.  Healthy  plants  in  general  yield  juices 
of  greater  amyloclastic  activity  than  those  infected 
with  the  curly  leaf  disease. 

Chemical  poisoning  and  variation  in  maize.    Jungel- 
son.     See  XVI. 

Individuality  of  oxidising  and  reducing    enzymes. 
Bach.     See  XXIV. 

Patents. 

Saccharification    and    fermentation  of    amylaceous 

substances.     A.   ]\Iolhant,   Mons,  Belgium.     U.S. 

Pat.    1,134,281,   Anril   6.    1915.  Date  of  appl., 
July  17,  1914. 

See  Ft.  Pat.  471,775  of  1913  ;  this  J.,  1915,  444. 


Alcoholic  liquids ;  Continuous  process  for  the  ditlil' 

lation    and    rectification    of .     V.    Slavicek, 

Vienna.  U.S.  Pat,  1,136,550,  April  20,  1915. 
Date  of  appl.,  Oct.  20,  1908. 

See  Ft.  Pat,  304,949  of  19Q8  j  this  J.,  19Q8,   377. 


XIXa -FOODS. 

Milk  ;  DetcfMination  of  total  solids  and  >iitrogen  in 

.    G.  Meniere.     J.  Pharm.  Chim.,    1915,  11, 

167—170. 

A  white  residue  of  constant  weight  is  obtained 
by  evaporating  5  to  10  cc  of  the  nulk  in  a  cylindri- 
cal dish  (7  cm.  in  diameter  by  2-5  mm.  in  height) 
for  3  to  4  days  in  a  bacteriological  oven  at  37°  C. 
The  result  agrees  with  that  obtained  by  evaporating 
the  milk  for  six  days  at  the  ordinary  temperature 
or  for  48  houi-s  at  37°  C.  in  vacuo.  The 
treatment  with  sulphuric  acid  in  Kjeldahl's  process 
is  considerably  shortened  by  using  the  residue 
from  10  to  20  cc  of  the  milk  instead  of  the  milk 
itself.— C.  A.  M. 


Chicory.     V.    Grafe.     Biochem.    Zeits.,    1915,    68, 
1—22.     J.    Chem.    Soc,    1915,    108,   i.,    200. 

The  inuljn-qo^jteiit  of  the  roots  depends  on  the 
water-content  of  the  soil  on  wliich  the  plant  is 
gro«ii,  being  low  when  the  plant  is  grown  on  wet 
soils.  The  ash-content  varies  between  5  and  6%, 
but  the  amount  of  "  crude  fibre  "  dirmiiishes  in 
plants  frona  sand  and  loams,  and  increases  on 
humus-rich  soils.  The  amounts  of  inulin  and 
bitter  priaciples  obtained  from  plants  grown  on 
loams  and  sands  is  also  generally  larger  than  those 
of  plants  from  hvimus-rich  soils.  The  bitter 
principle  has  not  been  obtained  in  a  pure  condi- 
tion ;  it  appears  to  be  a  glucoside  of  Isevulose  and 
a  protocatechuic  derivative,  probably  the  alde- 
hyde, the  former  of  wliich  is  derived  from  inuhn, 
and  the  latter  from  the  dextrin-hke  degradation 
products  of  the  same.  The  empyreumatic  oil 
obtained  by  roasting  is  analogous  to  coffee-oil,  and 
the  chief  constituent  is  acetic  acid  ;  it  also  contains 
valeric  acid,  acraldehyde,  and  fm-furyl  alcohol 
(23—25%). 

Chicory  and  its  substitutes.   E.  ColUn.    Ann.  Falsif., 
1915,  8,  63—79. 

The  supply  of  chicory,  which  has  been  mainly 
dra\vn  from  Belgium  and  north-eastern  France,  is 
now  greatly  reduced,  and  the  risk  of  advUteratipn 
is  consequently  greater  than  usual.  The  author 
describes,  with  the  aid  of  diagrams,  the  micro- 
scopic features  of  roasted  chicory  and  materials 
likely  to  be  used  as  adulterants,  e.g.,  beetroots, 
carrots,  Jerusalem  artichokes,  barley,  wheat,  figs, 
carob  beans,  peas,  beans,  vetches,  lupins,  soya 
beans,  acorns,  date  stones,  grape  stones,  toasted 
bread,  and  peat.  Conunercial  chicory,  whether  in 
the  powdered  or  granular  form,  should  be  de- 
colorised before  microscopic  examination,  by 
steeping  in  a  solution  of  sodium  hypochlorite  ; 
the  time  required  for  decolorisation  depends  on  the 
degree  of  torrefaction  of  the  individual  particles. 
In  the  granular  form  of  chicory,  the  particles  vary 
from  1  to  4  mm.  in  size  ;  under  a  simple  lens  they 
appear  quite  irregular  in  shape, with  a  dull,  irregular 
surface  sometimes  finely  striated.  Under  the 
microscope  the  features  which  distinguish  chicory 
from  most  of  the  other  materials  mentioned  are 
the  presence  hi  the  woody  tissue  of  dark  reticu- 
lated laticiferous  ducts  containing  a  finely  granular 
matter  which  the  treatment  \^dth  hypochlorite 
renders  distinctly  visible,  and  the  complete 
absence,  of  crysti^ls,  starcb,  oi;  cells  with  thick 
channelled  walls. — J.  H.  L. 
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Siicchnrin  :  DelecUon  and  delemtiualion  of — ■ — in 
footMuffs.  I'ei-clierelli.  Hiv.  dl  Igleiio  et  Sanita 
Puhlioa.  35,  440,  4tt4.  Anu.  Falsif.,  1015,  8, 
100—110. 

In  the  detonniimtioii  of  sa<-charin,  tlie  treatment 
of  the  ether  oxtnu-t  with  potiu-tsiuiii  permanganate 
(cp.  Testoni,  this  J.,  1010,  lOtl  ;  Posseti  and 
IsBOgho,  1012.  207  ;  ("oiidelli.  lOM,  0S3)  i.s  not  to 
be  reconiineiuleil,  though  it  i.s  useful  in  making 
qualitative  tests,  (iuin  triigfuanth,  extrm^t  of 
gentian,  and  certain  other  sul)st!in<-cs,  after  fusion 
with  sodium  hydroxide  produce  colorations  with 
ferric  chloride  and  may  therefore  iiit4'rfere  with 
this  method  of  test  ing  for  sact-liarin.  The  foUowng 
test,  based  on  the  lilicnition  of  the  iiniino-group, 
is  described  bv  Tju-ugi  and  Leni  (Kend.  .Soc.  Chim. 
Ital.,  1911.  "7,  320)  :  A  minute  quantity  of 
saccharin,  heated  with  a  few  drops  of  sulphuric 
acid  until  white  fumes  appear,  then  cooled,  diluted 
with  water,  neutralised  with  soda,  and  added  to  a 
solution  of  a  crystal  of  phenol  in  sixlium  hvilroxide, 
gives  a  blue  colour  on  ad. lit  ion.  drop  by  drop,  of  a 
fresh  solution  of  sodium  liyjiochlonte.  The  author 
concludes  that  there  is  at  present  no  satisfactory- 
means  of  determining  saccharin,  appUcable  to  all 
eases,  but  the  presence  of  tliis  substance  may  be 
regarded  as  certain  if  the  ether  extract,  after 
treatment  with  permanganate,  yields  a  residue 
wliich  glistens  slightly,  contains  sulphur,  yields  an 
insoluble  silver  salt  containing  37%  Ag,  gives  the 
reactions  of  salicylic  acid  aft«'r  fu.sion  with  soda 
but  not  before,  and  also  gives  the  Tai-ugi-Leni 
reaction  after  hydrolysis. — J.  H.  L. 

Sodium    pyrophosphate    administered    with    food ; 

Toxicity  of .    Toxic  cotton-seed  meal.    W.  L. 

Symes  and  J.  A.  Gardner.    Biochem.  J.,   1915, 
9,  9—16. 

Sodium  pyrophosphate  administered,  with  food, 
to  rabbits,  cats,  and  rats,  is  devoid  of  the  toxic 
action  that  it  shows  when  injected  intravenously. 
AdminLstered  to  a  sheep  in  the  same  way,  however, 
it  proved  fatal,  the  sheep  dying  after  having 
received  a  daily  dose  of  1  grm.  of  NajPoOj.lOHjO 
for  21  days.  The  introduction  of  the  salt  into 
the  already  alkaline  contents  of  the  rumen  in- 
creased the  alkalinity  of  the  latter  to  such  an 
extent  as  to  produce  marked  softening  of  the 
mucous  membrane  of  the  organ,  inflammation,  etc. 
In  the  case  of  rabbits,  cats,  and  rats,  probably  the 
salt  was  neutralised  as  soon  as  iti  reached  the 
stomach.— W.  P.  S. 

Crude  fibre  ;  Delennination  of .    R.  Fanto  and 

W.  Nikolitsch.   Z.  anal.  Chcm..  1915,  54,  73—76. 
J.  Chem.  Soc,  1915,  108,  ii.,  18(!. 

The  filtration  of  the  acid  and  alkaline  solutions  in 
the  estimation  of  crude  fibre  may  be  rendered 
more  rapid  by  the  use  of  a  filter-thimble  of  .such 
capacity  that  it  will  hold  the  whole  of  the  solution. 
The  acid  or  alkaline  digestion  mixture  is  poured 
into  the  thimble,  and  when  tlic^  liquid  portion  has 
passed  through,  the  thimble  is  suspended  in  water  ; 
the  latter  passes  inwards  through  the  walls  of  the 
thimble,  which  is  then  rai.sed,  and  the  washing  of 
its  contents  is  continued  in  this  way.  This  pro- 
cedure prevents  the  line  particles  of  substance  from 
clogging  the  walls  of  the  thinible.  When  washed, 
the  crude  fibre  is  rinsed  into  a  platiiuim  basin, 
dried,  and  weighed. 

Changes  produced  by  patholoyieal  conditions  in  the 
amylase  of  potatoes.  Doby  and  Bodnar.  See 
XVIII. 

Patknts. 

Cocoa   pouxler ;    Trealiwj   cocoa  for   makiiig  - 


W.  J.  MeUersli-.lackson,  Ixindon.  From  Massa- 
chusetts Chocolate  Co..  lioston,  Mass.,  U.S.A. 
Eng.  Pat.  14,456,  June  16,  1914. 

Cake  cocoa  is  treated  in  a  breaking  up  machine 


at  130°— 135°  F.  (49°— ,57°  C.)  for  20—30  min. 
until  a  sutllciently  deep  colour  is  obtained.  The 
powder  is  sucked  up  into  a  pipe  by  a  fan  andipasses 
through  t  h(?  fan  into  a  hopper  ;  the  excess  of  air 
passes  to  a  reserve  hopper,  and  the  line  cocoa 
passes  from  the  bottom  of  the  hopper  by  a  pipe 
leiuling  into  another  room  or  compartment  and  is 
delivered  into  .an  open  hopper.  From  hero  the 
powder,  which  now  consists  ofi.  fine  separate 
particles,  is  draw  n  by  a  fan,  together  with  the  air 
of  the  room,  which  is  kept  at  10" — 45"  F.  (4" — 7"  C.) 
into  a  pipe  leiuling  to  another  hopper  where  the 
separation  is  repeateil.  A  further  separation  in 
another  hopper  follows.  In  each  hopper  the  air 
current  with  the  powder  enters  at  the  periphery, 
so  that  a  cyclonic  action  is  protluced  inside  and 
the  powder  subjected  to  great  attrition.  The 
cocoa  powder  obtained  from  the  last  hopper  is 
re^dy  to  be  sifted,  and  is  00%  tine. — -J.  H.  J. 

Bakiity  preparation.  K.  C.  L.  Kressel,  Camden,  N.J., 
Assignor  to  VVUckes,  Martin,  Wilckes  Co.,  New 
York.  U.S.  Pat.  1,134,050,  April  0,  1915.  Date 
of  appl.,  Jan.  15,  1911. 

A  MIXTURE  of  an  acid  mellitate,  such  as  dicalcium 
meUitate,  an  alkali  carbonate  or  bicarbonate,  and 
a  filler.— J.  H.  J. 


XIXb. -WATER    PURIFICATION  ; 
SANITATION. 


■  by  m^ans  of 


Drinkiiuj  water;   Purification  of  -  ^ 

calcium  hypochlorite.    H.  Vincent  and  Gaillard. 
Comptes  rend.,  1915,  160,  483—486. 

Calcium  hypochlorite  possesses  undoubted  prac- 
tical advantiiges  over  solutions  of  alkali  hypo- 
chlorites for  sterUising  water.  It  is  conveniently 
used  in  the  form  of  compressed  tablets,  each  con- 
taining 0015  grm.  of  calcium  hypochlorite  (  =  3-5 
mgrms.  available  chlorme)  and  008  grm.  of 
sodium  chloride,  the  latter  being  added  to  promote 
the  diiiusion  of  the  active  clilorine  into  the  water. 
Each  tablet  is  sufficient  for  1  litre  and  is  added 
to  the  water  without  previous  crushing.  After 
20  niLns.  practically  the  whole  of  the  chlorine  has 
diffused  into  the  water  and  merely  a  skeleton  of 
calcium  carbonate  remains.  The  tablets  keep 
quite  well,  a  diminution  of  only  0  0003  grm.  of 
active  chlorine  being  observed  within  2  months. 
Drirddng  water  sterilised  in  this  way  can  be 
consumed  20  mins.  after  the  addition  of  the 
tablet.  Its  mineral  composition  is  thereby  scarcely 
altered,  and  its  taste  is  inappreciable.  Ammoniacal 
and  albuminoid  nitrogen  were  found  to  diminish 
by  one-hall  to  three-quarters  after  the  sterilisa- 
tion with  a  hypochlorite  tablet,  whilst  all  patho- 
genic organisms,  including  jSociWMsroit,  were  killed 
in  10 — 12  mins.,  even  in  the  pressure  of  much 
organic  nitrogen. — G.  F.  M. 


Iron  in  ivater  ;  Determination  of 

trichloride.     .1.    /ink   and    H.    Liere. 


with  titanium. 
J.    Gasbe- 


leucht.,  1914,  57,  Ooli.    Z.  angew.  Chem.,  1015, 

28,  Ref.,  77. 
Knecht  and  Ilibbert's  method  of  titrating  ferric 
iron  with  titanium  trichloride  (this  J.,  1903,  232, 
825  ;  1907,  1165)  gives  good  results  when  applied 
to  the  determination  of  iron  in  water.  The  water 
is  boiled  with  nitric  ai  id,  treated  with  ammonia, 
the  precipitated  iron  and  alumina  dissolved  from 
the  filter  in  hydrochloric  a(id,  and  the  solution 
titrated  with  titanium  trichloride.  It  is  not 
nei-essary  to  pass  carlton  dioxide  tlirough  the 
solution  "whilst  titrating.  With  a  number  of  waters 
containing  from  0-4  to  30  mgrms.  Fe  per  litre,  and 
also  some  manganese,  the  results  agi'eed  within 
±0-2  mgrm.  Fe  per  litre  with  those  obtained  by 
the  colorimetric  method  in  50%  of  the  deter- 
minations.— A.  S. 
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Organic  matter  in  potable  water  ;  Determination  of 

.    J.  D.  Filippo  and  H.  J.  Backer.    Chem. 

Weekblad,  1915,  12,  73—78,  150—156.  J.  Chem. 
Soc,  1915,  108,  u.,  109,  183—184. 

Carbohydrates  and  other  organic  matter  present 
in  water  are  oxidised  to  oxalic  acid  by  perman- 
ganate in  alkaline  solution.  To  avoid  the  error 
thus  introduced,  the  solution  should  be  acidified 
before  determining  the  excess  of  permanganate  by 
titration  by  the  iodometric  method.  The  perman- 
ganate value  is  unaffected  by  the  presence  of  either 
ferric  salts  or  tutrates,  or  by  apprecial^le  quantities 
of  ammonium  salts  in  acid  solution.  In  alkaline 
solution,  ammonium  salts  exert  a  sUght  influence. 
For  water  containing  a  moderate  proportion  of 
organic  matter  and  more  than  500  mgrms.  of 
chilorine  per  litre,  the  oxidation  should  be  carried 
out  in  alkaUne  solution.  If  the  proportion  of 
organic  material  is  very  small,  this  limit  should  be 
reduced  to  250  mgrms.  No  correction  is  necessary 
with  a  sulphur  content  of  0  05  mgrm.  per  litre. 
In  presence  of  nitrites,  each  mgrm.  of  NO  2  per 
litre  necessitates  the  subtraction  of  1-374  from  the 
permanganate  value,  but  no  correction  is  necessary 
if  the  NOj-content  does  not  exceed  0-1  mgrm.  per 
litre.  In  presence  of  ferrous  salts  and  only  a  trace 
of  nitrite,  the  oxidation  should  be  carried  out  in 
acid  solution,  and  corrected  by  deducting  the 
amount  of  permanganate  reduced  in  the  cold  by 
the  acidified  water.  When  the  nitrite  content  is 
hi^h,  the  ferrous  salts  should  be  oxidised  by 
agitation  with  air,  and  a  correction  for  nitrite 
appUed  as  indicated  above.  EqxiaUy  accurate 
results  are  obtained  by  the  alkaline  and  acid 
oxidation,  the  oxalic  acid  titration,  and  the 
iodometric  method.  When  proteins  are  present, 
the  acid  method  is  the  best. 

Bordeaux  mixtures.  Fonzes-Diacon.  Comptesrend., 
1915,   160,  528—530. 

It  has  been  shown  that  acid  Bordeaux  mixtures 
are  richer  in  the  tetra-copper  basic  sulphate  ;  they 
yield  in  solution  free  copper  sulphate,  in  addition 
to  the  basic  salt,  and  their  anti-bacterial  action  is 
high.  The  more  nearly  neutral  the  mixtiu^es  are, 
the  less  they  yield  of  this  basic  compound  ;  the 
alkaline  mixtures  yield  very  little.  The  latter  in 
solution  give  copper  bicarlionate,  which,  by  rapid 
decomposition  with  air,  gives  only  copper  hydi-o- 
carbonate,  a  form  in  which  the  copper  is  less 
active. — B.  N. 

DelenniiwlioH  uf  formaldehyde  and  methyl  akohol  in 
aqueotis  solutions.  Lookemann  and  Croner.  See 
XX. 


Determinatio-n    uf   carbon    moiio.ride   by    the   iodine 
pento.vidc    method.      Froboese.      Sec    XXIII. 

Patents. 
Sewage;  Apparatus  for  the  treatment  of - 


Sewage ;     Purifying and     recovering     organic 

matter  therefrom.  G.  W.  Miles,  Belmont,  Mass. 
U.S.  Pat.  1,134,280,  April  0,  1915.  Date  of 
appL,  Feb.  16,  1914. 

Sulphur  dioxide  is  passed  into  the  sewage  liefore 
decomposition  has  progressed  materially,  the 
resulting  sulphurous  acid  causing  the  precipitation 
of  organic  matter  which  Ls  ordinarily  non-precipit- 
able.  The  precipitate  is  allowed  to  settle  and  the 
clarified  liquid  separated. — J.  H.  J. 


Garbage  ;  Process  of  iticineratinij 


■  and  apparatus 


therefor.  W.  M.  Carr,  Wheeling,  W.  Va.  U.S.  Pat. 
1,134,512,  April  6,  1915.  Date  of  appl.,  Dec.  11, 
1911. 

The  garbage  is  dried  and  distilled  in  a  closed  vessel, 
and  the  carbonised  residue  is  gasified  in  a  producer 
into  which  the  steam  and  gas  evolved  during  the 
drying  and  distillation  of  the  garliage  are  also 
passed.  The  producer  gas  is  burned  and  used  to 
dry  and  distil  fresh  garbage. — J.  H.  J. 


Petroleum  ;    Process   of  rendering soluble,  and 

product  resulting  therefrom.    C  Parigot.    Fr.  Pat. 
472,873,  Aug.  23,  1913. 

Petroleum  products  or  saturated  liydro(?arbons 
are  heated  in  an  autoclave  with  sulphuric  or  nitric 
acid  in  the  presence  of  a  solvent  (e.g.  methyl,  ethyl, 
or  amyl  alcohol),  and  then  with  an  organic  acid 
compound  (e.g.  shellac,  rosin),  and  the  mixture  is 
neutralised  with  alkali.  The  resulting  products  are 
solulile  in  water,  have  general  disinfectant  pro- 
perties, and  can  be  used  as  insecticides  in  agri- 
culture.— C.  A.  M. 

Sewage  ;  Apparatus  for  drying  the  sludge  or  solid 
matter  recovered  from .  A.  B.  Ogden,  Man- 
chester. U.S.  Pat.  1,135,390,  AprU  13,  1915. 
Date  of  appl.,  July  13,  1914. 

See  Eng.  Pat.  6200  of  1914  ;  tliis  J.,  1914,  1221. 


Craney,  Bay  City,   Mich.     U.S.  Pat.    1,134,107, 
April  6,  1915.    Date  of  appl.,  Feb.  24,  1914. 

The  treatment  is  carried  out  in  a  vat  divided  into 
compartments  by  submerged  walls.  In  each 
compartment  a  pair  of  electrodes  hangs  down  from 
the  water  level  and  extends  across  the  vat.  A 
filter  screen  is  supported  in  an  incUned  position 
between  the  electrodes  and  the  submerged  wall  on 
the  exit  side  of  each  compartment.  The  sewage 
passes  down  one  side  and  under  the  electrodes,  up 
through  the  screen  and  over  the  submerged  wall 
into  the  next  compartment.  The  vat  may  have 
either  a  flat  or  a  hopper-shaped  bottom,  and  may 
have  a  conveyor  along  the  bottom  to  remove  the 
separated  solids  and  a  conduit  at  the  water  level 
to  remove  floating  solids. — J.  H.  J. 


XX. -ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

VegeUdilc  drugs  and  poisonous  plants  ;  I nvestigalions 

I        of .    Bull.   Imp.   Inst.,   1915,    13,  28—65. 

I  H yoscyamus  muticus  from  Egypt.  A  sample  con- 
sisting largely  of  stems,  \  in.  to  { in.  diam.,  together 
with   small   stems,    broken   leaves,   and    flowering 

1    heads,    contained  8-3%  H^O  and  0-58%  of  hyos- 

[  cyamine.  Egyptian  H.  muticus  is  a  valuable 
source  of  hvoscyamine  or  atropine  (see  this  J., 
1899,  171  ;  1901,  66  ;  1903,  1013)  and  is  of  special 

I  importance  at  present  owing  to  the  failure  of 
continental   supplies    of   atropine.     Ai-rangements 

'    have    been    made   for   supplying   the    plant   from 

;    Egypt  to  British  manufacturers. 

Bark  and  fruits  of  Strychnos  Henningsii,  (Hlg., 

!  from  South  Africa.  The  bark  contained  4-8%,  the 
husks  of  the  fruit  016  %,  and  the  kernels  4  %,  of  an 
alkaloid,  different  from  strychnine  and  brucine,  but 
which  could  not  be  obtained  in  a  crystalline 
condition,  except  in  one  experiment  In  which  a 
few  rosettes  of  white  needles  were  obtained,  whicli 
decomposed  between  260''  and  270^  C.  The  husks 
contained  4-9%  of  an  orange-red  fat,  and  the 
kernels  17-6%  of  a  pale,  brownish-orange  oil. 

Xanthoxi/lum  brachyacanthum  bark  from  Queens- 
land (see  tius  J.,  1913,  251). 

Daphnandra  micrantha  bark  from  Australia  (see 
this  J.,  1914.  765). 

Peganum  Harnmla  seeds  from  India.  The  seeds 
contain  two  alkaloids,  harmahne  and  harmine  (see 
this  J.,  1889,  412  ;  1897,  1036  ;  1905,  149  ;  1912, 
659  ;  1914,  216).  The  physiological  action  of 
harmaline  resembles  very  closely  that  of  quinine 
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(see  this  J.,  1909,  1321).     Ilarinine  has  a  similar 
action  hut  is  only  ahout  l\alf  as  toxic  as  hartnaline. 

Poiloplii/llum  Eniodi.  M'litl.,  from  huliii.  Indian 
podopliylluin  {P.  Kttwdi,  Wall.)  contains  niore 
resin  than  the  American  /'.  piUattim.  I^imi.  (see 
this  .1..  1S911.  91S  ;  1S9S.  2tlS.  S(ir>).  and  the  Indian 
rhizome  has  heen  iiU'orporat<>d  in  the  U.l'.  1914. 
Two  sjimples  of  rhizomes  from  cnltivnte.l  i>luiits 
(contained  respect ivolv  10-2  and  lUM",,  ll.O.  11-1 
and  11-7";,  total  resin  (pudophylliii),  and  I"  and 
3-1%  podophvUotoxin.  A  sample  of  rhizomes 
from  wild  plants  contained  9-2%  IIjO,  15% 
podophyllin.  and  about  2-5%  podophyllotoxin. 

('nili»i  i:ili(>tti(inus  {Haill.)  seeds  from  E.  Africa 
Proieclorale  (see  also  this  J..  lOOS.  llil).  The 
kernels  rcmtained  oTl",',  of  a  dark  yellow,  almost 
tjvstoless  oil,  equivalent  to  about  •ii°[,  in  the 
entire  seeds.  Tne  oil  had  the  sp.  gr.  t)-927  at 
ir>°C;  acid  value,  IMi  ;  saponif.  value,  1911!; 
iodine  value,  147  ;  llehner  value,  94-8  ;  solidif.  pt. 
of  fatty  acids  (titer  test),  about  14"  C.  The  fatty 
acids  eonsist^-d  of  SO",,  of  linolic  acid,  10 "„  of 
oleic  acid,  and  10  "^  of  saturated  acids,  principally 
palmitic  a<'id.  Physiological  investigation  by  J.  T. 
Oa-sh  and  \V.  J.  Dilling  (.T.  Pharmacol,  and  Kxp. 
Therap.,  1914,  6,  235)  showed  that  the  oil  is 
valuable  as  a  laxative  or  purgative,  owing  to  its 
relatively  non-irritant  action  and  its  high  potency 
in  relation  to  small  bulk. 

Oleo-resins.  Four  samples  of  oleo-resins  used  as 
substitutes  for,  and  sometimes  as  adulterants  of 
copaiba  balsam  were  examined,  viz.,  Ilardwickia 
pintiata  balsam  from  India  (see  also  this  J.,  1905, 
tl.S9).  olco-resin  or  "  wood-oil  "  of  Dipterocarpus 
nriiiilus  ("  Kruing  Sap  ")  from  Federated  Malay 
States,  somewhat  simUar  to  gurjun  balsam,  and 
oleo-resin  of  Danirlla  thurifera  {Paradaniella 
Oliveri.  Rolfe  ;  see  Kew  Bull..  1912,  96)  from  the 
Gold  Coast  and  from  Nigeria  (see  also  this  J., 
1908,  1129,  1162  ;  1914,  765). 

Poisonous  platits.  Specimens  of  Acokanthera 
venenata,  G.  Don,  from  the  Transvaal,  and  of 
"  Cape  Slangkop  "  {Ornithoglossiim  glaucum.  Salisb.) 
from  S.  .\frica  were  found  to  contain  poisonous, 
bitter,  amorphous  substances  with  a  physiological 
action  similar  to  that  of  digitalis  (see  also  this  J., 
1895,  985  ;  1902,  1468).  The  leaves  of  Tephrosia 
Vogelii,  Hook.,  from  Rhodesia  were  found  to 
contain  015°/o  and  the  seeds  0-3%  of  tephrosin 
(see  this  .T.,  1907,  714).  The  leaves  also  contained 
006%  of  t«phrosal  and  005%  of  the  yellow  sub- 
stance, m.  pt.  228° — 229^^  C.  isolated  by  Hanriot 
[loc.  cit.),  whUst  the  seeds  contained  0-008%  of  the 
yellow  substance  and  0-11  "„  of  a  new,  colourless 
non-nitrogenous  substance,  m.  pt.  158°  C — A.  S. 

Arotnatir  distilled  waters  [cin»um.on  walir  mid  Ihi/mr 
water].  A.  Goris  and  (!.  Vischniac.  Hull.  Sci. 
Pharmacolog.,  1915,  65.   Plinriii.  T.,  191."),  94,  (125. 

Cinnamon  water  on  extraction  with  ethci'  >  ielded 
0-145  %  of  e.ssential  oil,  of  which  92  %  was  cinnamic 
aldehyde  :  the  remainder  gave  a,  reaction  for 
eugenol.  The  oil  remaining  after  the  preparation 
of  the  cinnamon  water  contained  76%  of  the 
aldehyde,  and  also  a  certain  amount  of  eugenol. 
The  "  water  "  prepared  from  thyme  oil  contained 
0-057%  of  essential  oil,  of  which  46%  was 
phenolic,  with  carvacrol  as  the  principal  con- 
stituent ;  the  residual  thyme  oil  contained  32  %  of 
phenolic  substances,  consisting  almost  entirely  of 
i-arvacrol. 

Alkaloidal  assays  ;  A  possible  source  of  error  in 


P.  A.  W.  Self.    Pharm.  .T.,  1915,  94,  58,5—586. 

In  an  alkaloidal  assay,  if  the  alkaloid  is  liberated 
by  ammonia  and  the  volatile  solvent  employed  in 
the  last  shaking  out  is  not  washed  «-ith  water, 
traces  of  ammonium  salts  may  be  carried  into  the 
evaporation  vessel.  On  evaporation  the  alkaloid 
liberates    ammonia    in    most    cases,    forming    an 


alkaloidal  salt,  Ijence  the  result  is  too  high  if  the 
residue  is  weighed  and  too  low  if  titrated,  the 
error  on  titration  being  comparatively  large  owing 
to  the  high  molecular  weiglit  of  most  alkaloids. 
Kven  1  mgrm.  of  an  ammonium  salt  may  cause  an 
appreciable  error. — T.  C. 

Cinrhonine  ;  ni/drni/iiialinn  of .   M.  Freund  and 

.1.  A.  W.  Hve('leMr>erg.  Aminl.-n.  1014.407,43—84. 
J.  ('hem.  Soi-..  l!n.->.  108,  i..  150.  (See  this  .T., 
1915,  :J7u.) 

DllIYDRODKSOXVCINCHONINK,  m.  pt.  134° — 135°  C. 
W!i.s  obtained,  together  witli  an  isomeric  oily  base, 
by  reducing  ciiichoiiiiK-  dy  Tafel's  electrolytic 
method  at  a  lead  caUiode  in  r)0%  sulphuric  acid 
at  30° — 35°  ("..  using  a  divided  cell  and  a  cathode 
density  of  0023  amp.  per  sq.  cm.  at  24  volts. 
It  hius  iin  alkaline  reaction  to  litmus  and  an 
intensely  bitter  taste,  and  in  alcohol  has  [0]'°  = 
+  250°.  Tetrahydrodesoxyciiichonine  is  a  viscous 
brown  oil.  which  has  |n]'i;=  +tl4-6°  in  about  3% 
alcoholic  solution.  Diliydrodesoxycinchotine,  m.  pt. 
72° — 73°  ('..  separates  from  ethyl  ether  in  colourless 
crystals  containing  ether,  m.  pt.  61°^-62°  C.  The 
base  has  [«](>"= +324°  in  about  2%  alcohoUc 
solution,  absorbs  carbon  dioxide,  is  alkaline  to 
litmus,  .-ind  instantly  decolorises  acidified  pot- 
assium permanganate.  In  contrast  to  the 
behaviour  of  dihydrodesoxycinehonine,  dihydrodes- 
oxycinchotinc  is  not  oxidised  to  desoxycinchotine 
by  iodine  or  mercuric  chloride.  The  oily  base 
obtained  by  the  electrolytic  reduction  of  cinchonine 
has  b.  pt.  295°  at  18  mm.,  and  [afS  =  +95-8°  in 
about  4%  alcohoUc  solution  ;  it  has  been  named 
isodihydrodesoxycinchonine. 

Morphine    series    of    alkaloids  ,-    Action    of    acetic 

anhydride  on  the .   //.   Study  of  the  morphine 

bases  in  tvhich  acetic  anhydride  does  not  cause  the 
fission  of  the  nitrogen  ring.  M.  Tiflfeneau.  Bull. 
Soc.  Chim.,  1915,  17,  109—114.  (See  this  J., 
1915,  509.) 

DiACETYLMORPHiNB  was  prepared  by  warming 
morphine  hydrochloride  with  acetic  anhydride  on 
a  water-bath  for  20  hours.  It  melts  at  173°  C, 
and,  boils  at  272°— 274°  C.  at  22  mm.  On  further 
treatment  with  acetic  anhydride  for  several  hours 
at  170° — 180°  C,  it  undergoes  no  further  change, 
and  under  these  conditions,  therefore,  the  fission 
of  the  nitrogen  ring  does  not  take  place.  In  a 
similar  way  the  hydroxyl  groups  of  codeine,  ethyl- 
morphine,  and  thebainone  (prepared  by  reduction 
of  thebaine  with  stannous  chloride)  can  be  acetyl- 
atctl,  and  the  acetyl  derivatives,  after  treatment 
v\ith  acetic  anhydride  for  7 — 8  hours  at  tempera- 
tures of  170° — 180°  C,  can  be  recovered  un- 
changed, the  nitrogen  ring  remaining  intact. 
Acetylcodeine  melts  at  133° C,  and  boils  at  258°  C. 
at  11  mm.  Aretylethylmorpliine'melts  at  131°  C, 
.iMil   boils  at   2C0  — 2(i2^   C.   at    12  mm.   pressure. 

— G.  F.  M. 

Morphine  series  of  alkaloids  ;  Aelioit  of  acetic 
(iiihi/dride  on  the .   ///.   Apomorphiiir  series  : 

'  diuithil-  find  Irineeti/lapoiHorphitie.  M.  Tifleneau 
and     Porrli  r.       Hull.     Soc.     Ohim.,     1915,     17, 

,        114—119. 

I  The  acetylation  of  apomorphine,  hitherto  un- 
successfully attempted  by  Pschorr  and  others 
(Ber.,  1902,  35,  4385),  was  accomplished  by  heating 
apomorphine  or  apomorphine  hydi-ochloride  with 
acetic  anhydride  on  a  water-bath  for  20 — 30  hours. 
The  product  consisted  mainly  of  a  mixture  of  about 

'  equal  parts  of  diacetyl-  and  triacetylapomorphine. 
The  fission  of  the  nitrogen  ring  in  the  latter 
substance  had  deprived  it  of  basic  properties,  and 
it  was  separated  from  the  basic  diacetyl-derivative 
by  taking  advantajje  of  this  fact.  Diacetyl- 
apomorphine  crystallised  from  a  mixture  of  ethyl 
acetate   and   petroleum  spirit  in   needles,   m.    pt; 
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129°  C  ;  with  an  aqueous  solution  of  its  hydro- 
chloride an  = — 67-26°.  Its  salts  possess  the  same 
physiological  action  as  those  of  apomorphine 
and  have'the  advantage  of  being  stable  in  solution. 
With  methyl  iodide  diacetylapoinorphine  gives  a 
methiodide,  m.  pt.  233°  C.  Triacetylapomorphine 
melts  at  137°  C,  is  optically  inactive,  insoluble  in 
water  and  acids,  and  does  not  possess  the  emetic 
properties  of  the  diacfityl-derivative.  Diu-iug  the 
investigation  a  crystalhne  apomorphine,  free  fcom 
solvent  of  crystallisation,  was  obtained  by  crystal- 
lising from  a  mixture  of  chloroform  and  petroleum 
spirit.      It  forms  hexagonal  lamellae,  m.  pt.  195°  C. 

— G.  F.  M. 

Cicutoxin  :  the  poisonous  principle  in  water  hemlock 
(Cicuta).  C.  A.  Jacobson.  J.  Amer.  Chem.  Soc, 
1915,  37,  916—934. 

Cicutoxin,  CisH.jOs,  wliich  occurs  in  the  root- 
stalk  of  the  various  species  of  the  water  hemlock 
(Cicuta),  is  extracted  from  the  pulped  tubers  ^vi^^h 
ether  at  the  ordinary  temperature.  It  is  a  viscous, 
yellowish,  liquid  resin  which  readily  decomposes 
and  polymerises,  especially  when  warmed.  It 
combines  \'iolently  mth  free  bromine,  yields  a 
diacetyl  derivative,  also  lead  and  barium  deriva- 
tives, and  combines  with  hydrochloric  acid  and 
with  ammom'a.  The  substance  appears  to  be  a 
complex  pyrone  derivative.  It  is  a  spa.smotoxin, 
causing  death  in  from  thirty  minutes  to  eight 
hours  ;  the  treatment  consists  in  producing 
vomiting  and  administermg  a  narcotic.  In  testing 
for  cicutoxin  2%  baryta  water  Is  added  to  the  5°o 
alcoholic  solution  until  a  voluminous  precipitate 
appears  and  the  colour  changes  to  light  green  ; 
upon  adding  a  few  more  drops  of  baryta  water  and 
allowing  to  standi  a  pea-green  to  oUve-green  colour 
is  attained  in  from  one  to  ten  minutes.  This 
changes  to  a  reddish  brown  if  an  excess  of  baryta 
water  has  been  added,  and  to  dark  red  on  addition 
of  a  slight  excess  of  a  mineral  acid. — J.  R. 

AncBsthesia  by  phenylethylmalonylim-ea.  W.  L. 
Svmes.  J.  Phvsiol.,  1915,  49,  126^132.  J. 
Chem.  Soc,  1915,  108,  i.,  194. 

Phenylethylmalonylurea  ("  luminal  ")  causes 
anassthesia  in  cats  when  a  dose  of  0-2  grm.  is 
injected  under  the  skin  ;  the  anjesthesia  is  usually 
complete  in  an  hoiu-,  and  lasts  three  to  five  hours. 
Smaller  doses  administered  subcutaneously  or  by 
the  mouth  act  more  slowly.  Under  the  influence 
of  the  drug,  the  cat  becomes  poikUothermic.  Cats 
may  with  care  be  kept  unconscious  for  days,  and 
then  make  a  complete  recovery  ;  in  rabbits  intra- 
venous injection  may  lie  used  ;  anaesthesia  is  then 
rapidly  produced. 

Lime  and  lemon  as  sotirces  of  citric  acid  and  essential 

oils  ;  Notes  on  the .    W.  R.  Dunlop.     Bull. 

Imp.  Inst.,  1915,  13,  66—87. 

The  lime  contains  more  juice  and  citric  acid  but 
less  essential  oil  than  the  lemon  :  the  yields  per 
acre  are  about  914  lb.  of  citric  acid  and  65  lb.  of  j 
oil  for  the  lime,  and  634  lb.  of  acid  and  88  lb.  of  < 
oil  for  the  lemon.  The  cost  of  cultivation  of  the 
lemon  in  Sicily  is  liigher,  owing  to  the  necessity 
for  irrigation  and  protection  against  frost.  The 
production  of  lemons  in  Sicily  is  stationary,  but 
the  proportion  treated  for  the  production  of 
calcium  citrate  varies  according  to  the  demand. 
The  future  development  of  the  industry  of  citrus 
products  depends  almost  entirely  upon  the  exten- 
sion of  Ume  cultivation,  wliich  is  especially  well 
adapted  to  the  West  Indies  and  Central  America. 
The  output  of  lime  products  in  the  tropics  is  small 
at  present  but  is  rapidlv  increasing.  The  calcium 
citrate  exported  from  the  West  Indies  is  of  satis- 
factory quality,  but  the  raw  lime  juice  varies 
considerably  and  frequently  contains  an  excessive 
nuantity    of    eedlment.     The     exports     of    lime 


products  from  the  Britbjh  West  Iniiies  in  1913-1914 
amounted  to  :  Dominica,  £142,662  ;  Montserrat, 
£5977  ;  Jamaica  (average  of  last  four  vears), 
£4179  ;  St.  Lucia,  £3108  ;  British  Guiana,  £1530  ; 
total  £157,456.  The  author  recommends  also  the 
cultivation  of  oranges  in  the  West  Indies  for  the 
production  of  essential  oils. — A.  S. 


Arsenic  compounds  ;  Aromatic  - 


VIII.    Some 


products  of  the  reduction  of  2A-dinitrophenyl- 
arsinic  acid,  and  a  large  class  of  iieiv  derivatives  of 
carbaminic  acids.  P.  Karrer.  Ber.,  1914,  47, 
2275—2283.  BuU.  Soc.  Chim.,  1915,  18, 155—156. 

2.4-DiNiTBOPHENYLABSENOsxDE,  a  feebly  basic 
substance,  was  obtained  by  the  action  of  phos- 
phorus trichloride  on  an  ethereal  solution  of  dinitro- 
phenylarsinic  acid.  2.4.2'.4'-Tetranitroarsenoben- 
zene  was  prepared  by  reducing  dinitrophenyl- 
arsinic  acid  with  hypophosphorous  acid  in  presence 
of  sodium  hydroxide,  and  a  small  quantity  of 
potassium  iodide  as  catalyst.  The  reaction  pro- 
ceeded at  50° — 60°  C,  and  the  product  was 
deposited  in  brownish-yellow  flakes,,  insoluble  in 
all  solvents.  Reduced  with  stannous  chloride  it 
gave  the  corresponding  tetra-amino-derivative, 
wliich  is  readily  hydrolysed  at  ordinary  tempera- 
tiu^e  to  »i-phenylenedianiine  and  oxides  of  arsenic. 
It  can  be  combined  with  diazo  coiiipounds,  giving 
azo-colouring  matters.  This,  and  other  jn-di- 
amines  whether  containing  arsenic  or  not,  are 
characterised  by  dissolving  in  excess  of  sodium 
carbonate  or  sodium  bicarbonate  with  the  produc- 
tion of  carbaminic  acid  derivatives.  This  solu- 
bihty  in  sodium  carbonate  or  bicarbonate  solutions 
may  be  used  as  a  test  for  m-phenylenediamines. 

— G.  F.  M. 

■i.i'-Diphenylsemicarbazide  as  a  reagent  for  the 
detection  of  carbonyl  derivatives.  B.  Toschi  and 
A.  Angiolani.  Gaz.  Chim.  Itat.,  1915,  45,  I., 
205—213. 

4.4'-DlPHENYLSEMlCARBAZlDE,  obtained  in  almost 
quantitative  yield  by  mixing  alcoholic  solutions  of 
equivalent  quantities  of  diphenylurea  chloride  and 
hydrazttie  hydrate  (see  Gaz.  Chim.  Ital.,  1914,  44, 
I.,  443),  forms  an  excellent  reagent  for  identifying 
compounds  containing  the  carbonyl  group.  It 
possesses  the  advantages  over  semicarbazide  that 
it  does  not  decompose  on  exposure  to  air  and  light 
and  that  the  diphenylsemicarbazones  are  less 
soluble  than  the  corresponding  semicarbazones. 
It  reacts  readily  even  with  acetone,  saUcylaldehyde, 
benzophenone,  and  certain  sugars  which  react  only 
slowly  with  semicarbazide.  In  the  case  of  aliphatic 
carbonyl  derivatives  it  is  preferable  to  use  the 
hydrochloride  of  diphenylsemicarbazide  ;  with 
aromatic  compounds  the  free  base  is  used.  The 
chplienylsemicarbazones  of  the  following  com- 
pounds are  described  :  acetone,  colourless  needles, 
m.  pt.  119°  C.  ;  acetaldehyde,  silky  needles,  m.  pt. 
153°  C.  ;  oenanthol,  colourless  needles,  m-  pt. 
133°— 134°  C.  ;  ethyl  acetoacetate,  m.  pt.  103°— 
104°  C.  ;  dextrose,  white  needles  containing  1  mol. 
HoO,  m.  pt.  164° — 166°  C.  ;  cinnamic  aldehyde, 
yellow  needles,  m.  pt.  164° — 166°  C.  ;  cumic 
aldehyde,  ni.  pt.  162°  C.  ;  saUcylaldehyde,  colour- 
less needles,  m.  pt.  209°  C.  ;  vamllin,  wlute  needles, 
m.  pt.  180°^181°  C.  ;  piperonal,  yellow  needles, 
m.  pt.  173°  C.  ;  benzophenone,  white  needles, 
m.  pt.  i86°— 187°  C.  ;  citronellal,  white  crystals, 
m.  pt.  109° — 110°  C;  camphor,  silkv  needles, 
m.  pt.  154°— 155°  C— A.  S. 

a-Diketones  [diacetyl,  clc]  ;  Separation  and  identifi- 
cation oi  certain  homologous .    .1.    M.  Jolilin. 

J.  Amer.  Chem.  Soc,  1915,  37,  892—896. 

Diacetyl  and  probably  other  homologoua  di- 
ketones  are  produced  in  the  destructive  distillation 
of  wood  aaid  of  cai'bohydrates.  Diacetyl  occurs  in 
considerable  quantities  in  pyroligneoua  acid.     Orifl 
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part  of  diacetyl  in  100,000  parts  of  water  gives  a 
reooeiiisalilc  prccipilalo  of  t)io  nickel  .salt  of  di- 
inftlivlKlvoxinu'  upim  I  lie  iicldition  of  ii  little 
nickel  chloriili',  liyili-oxylaininc  hydrochloride,  and 
ammonia;  the  pivcii)itHtion  is  rendeix»d  (piantita- 
tivc  by  uildini;  sodium  a<etate  also.  The  salt  is 
prat-tically  insohilile  in  both  cold  and  hot  water. 
Fi-oni  a  mixture  containing  01  i;rin.  of  emh  of  the 
nickel  salts  of  met  hyl^rlyoxime,  diniet  hyli;lyoxime, 
and  methyletliyljilyoxinie,  the  last-named  may  be 
extriuteil  with  etiier;  the  extract  is  shaken  with 
5%  sulphuric  acid  and  evaporated  to  dryness,  and 
the  residue  when  ervstalhst^d  from  water  yields 
pure  methylethylKlyoxime,  m.  pt.  171°  O.  ^hfe 
residue  from  the  ether  extraction  is  extracted  with 
dilute  ammonia,  and  the  undissolved  portioh 
shaken  with  other  and  5",.  sulpluu'ic  acid;  the 
ethetval  layer  is  evaporated  to  dryness,  and  the 
resi<lue  recrystallise<l  from  water,  whereby  pxirfe 
dimethylnlvoxime.  m.  pt.  2'M° — 2:J5°  C,  is  ob- 
tained. The  ammonia  extract  is  likewise  treated 
with  5?o  sulphuric  acid  and  ether;  the  residiie 
from  the  evaporation  of  the  ether  extract  is 
dis-solved  iu  water  containing  a  trace  of  ammonia 
and  a  few  drops  of  nickel  cldoride  added  to  pre- 
cipitate dimethyl};lyoxime  ;  methylplyoxime  is 
extracted  with  ether  from  the  filtrate,  and  after 
resublimation  melts  at  155° — 1.56°  O. — J.  B. 

Otucometahydroxycoumarin  and  glucoprotocalechuic 

acid  ;  Si/nlhesis  of .    F.  Mauthner.    J.  prakt. 

C'hem.,  1915,  91,  174—179. 

Tbtra-.^cetylglucomkt.vhydkoxycoumarin  is 
produced  by  the  interaction  of  w-hydroxycoumarin 
and  acetobromoglucose  in  prt^sence  of  tlilute  sodium 
hydroxide  and  acetone  at  the  ordinary  tempera- 
tui-e  :  it  is  slowly  hydrolysed  in  the  cold  by  dilute 
baryta  water,  yielding  j;lucometahydroxvcoumarin 
(m.  pt.  219° — 220"  C).  When  m-hydroxycou- 
morin  is  replaced  by  the  metliyl  ester  of  proto- 
eatechuic  acid  the  reaction  yields  the  ester  of 
tetra-aeetylglucoprotocatechuic  acid  ;  this  is  slowly 
hydrolysed  at  37-5°  C.  t)y  tlilute  baryta  water, 
yielding  glucoprotocatechuic  acid  which  crystallises 
in  colourless  needles,  m.  pt.  81° — 82°  C.  This  acid 
gives  no  precipitate  with  normal  lead  acetate  or 
freshly  prepared  gelatin  solution  ;  it  yields  a  yellow 
colour  with  ferric  chloride  and  an  opalescence 
with  ba.sic  lead  acetate  ;  the  alk.aline  solution  does 
not  reduce  Fehling's  solution  upon  gentle  warming. 

—J.  R. 

Phenols  and  phenolic  elhera  with  unsaluraied  side 

chains ;    liehofiour    of  loicards    ozone.      C. 

Harries  and  K.  Haarmann.   Ber.,  1915,  4£|,.  32 — 
41.    J.   Chem.   Soc,    1915,   108,  i.,   133—134. 

TiiE  earlier  results  obtained  in  the  formation  and 
fission  of  the  ozonides  of  unsaturated  phenols  such 
as  eugenol  were  not  entirely  satisfactory  (compare 
Harries  and  Weiss,  J.  Chem.  So...  1904.  86,  861), 
because  under  the  usual  conditions  the  normal 
course  of  the  changes  was  considerably  disturbed 
by  complications.  The  problem  has  therefore  been 
re-examined  in  the  case  of  the  substances  detailed 
below,  of  which  it  was  found  generally  possible  to 
prepare  the  oXonides  by  treatment  of  a  solution 
with  Well-dried  1%  ozone.  In  hexane  solution 
isoeugenol  gave  a  yellow,  syrupy  ozonide, 
C„H,s06,  wiuch,  when  produced  in  acetic  acid 
Solution,  underwent  decomposition,  giving  acet- 
Aldehyde  and  a  2.5 — 38%  yield  of  vanillin,  together 
with  resinous  substances.  It  wa.s  found  that  mere 
treatment  of  an  acetic  acid  solution  of  isoeugenol 
with  a  current  of  oxygen  for  120  hours  also  etTects 
partial  oxidation  to  vanillin,  this  substance  being 
produced  to  the  extent  of  approximately  12%. 
By  reducing  isoeugenol  ofconide  in  ethereal  solution 
by  means  of  zinc  dust  and  acetic  acid  (compare 
Marriep,  J.  Chem.  .Soc.  1905,  88,  i.,  225  ;  1906,  90, 
l.i  883);  vanillin  could  be  obtained  to  the  extent 


of  71%  of  the  theoretical  yield.  Isoeugenyl 
acetate  is  remarkable  in  combining  with  more 
than  the  expecteil  proportion  of  ozone,  the  ozonide 

fu'oduied  in  ethyl  acetate  solution  being  a  crystal- 
ine  .solid  of  the  coni])osition,  C,,II,,0,.  On  fission 
with  acetic  a<-id,  this  ozonide  gives  ris<!  to  acetyl- 
vanillic  acid  in  poor  yield.  Kugenol  ozonide, 
obtained  by  the  action  of  1%  ozone  on  a  solution 
of  eugenol  in  ethyl  acetate,  is  an  oily  substance 
which  is  considerably  more  exi>l"sive  than  iso- 
eugenol ozonide.  When  <lecomposed  by  warming 
with  acetic  acid,  no  formation  of  homovanillin  is 
observable,  the  onlv  produ<t  being  a  brown  oil, 
b.  pt.  120°— 200°  C.  at  0-5  mm.,  wliich  rapidly 
resinities.  Ileduction  of  eugenol  ozonide  in  ether- 
eal solution  by  nn  ans  of  zinc  dust  and  acetic 
acid  caused  iission  with  formation  of  homo- 
vanillin,  CH.,O.C,H, (Oil). (TI.. Clio,  a  colourless, 
viscous  oil,  b.  pt.  110° — 114°  C.  at  0-45  mm.,  with 
a  smell  resembling  vanilla  ;  /j-nitrophenylhydraz- 
one,  deep  yellow  needles,  m.  pt.  150°  ;  semicarb- 
azone,  prisms,  m.  pt.  173°  ;  oxime,  leaflets  or 
needles,  m.  pt.  1 15°  ;  bisulphite  <-ompound,  colour- 
less powder.  Eugenyl  acetat*',  in  contrast  to 
isoeugenyl  acetate,  forms  a  normal  ozonide, 
CioHjiG,,  which  is  conveniently  obtained  by  the 
action  of  1%  ozone  on  a  solution  in  hexane  ;  the 
ozonide  separates  fi-om  ethereal  solution  in  colour- 
less tablets  or  needles,  m.  pt.  63°  C.  Fis.siou  of  the 
ozonide  by  aceti<^  acid  pr<nluces  acetylhomovanillic 
acid,  acetylhomovanillin,  and   vanillin. 

Eugenol  methyl  ether  ozonide  (Majima,  J.  Chem. 
Soc,  1909,  96,  i.,  945),  on  fission  by  acetic  acid, 
gave  methyl  vanillin.  Reduction  of  the  ozonide 
yielded  a  yellow  liquid,  b.  pt.  112° — 113°C.  at 
6-6  mm.,  of  which  a  preliminary  examination 
indicated  it  to  be  methylhomo-vanillin  (p-nitro- 
phenylhydrazone,  m.  pt.  157°  ;  semicarbazone, 
m.  pt.  181°). 

The  above  results  provide  an  explanation 
for  the  contradictory  results  of  earlier  investi- 
gators, who  have  found  it  possible  to  obtain 
vanillin  from  isoeugenol,  using  oxygen  relatively 
poor  in  ozone,  whilst  later  investigators  with  more 
effective  ozone  apparatus  at  then'  disposal  apphed 
too  concentrated  ozone  and  obtained  only  resinous 
products. 


Vanillin  ;  Reactions  of  - 


E.  P.    Haussler.    Z. 


anal.  Chem.,  1915,  54,  104.  J.  Chem.  Soc,  1915, 
108,  ii.,  191.  (Compare  this  J.,  1914,  612.) 
When  pepsin  is  mixed  \vith  dilute  alcohol  and  a 
small  quantity  of  vanUUn,  and  the  mixture 
evaporated,  a  yellow  coloration  is  obtained  ;  this 
changes  to  brownish-violet  and  then  to  brownish- 
red  on  the  addition  of  10%  hydrochloric  acid. 
Concentrated  hydrochloric  acid  changes  the  yeUow 
coloiu"  to  violet,  and  the  mixture  becomes  black 
on  evaporation.  The  pepsin  employed  yielded  a 
brown  coloration,  but  no  trace  of  violet,  when 
treated  with  hydrochloric  acid  in  the  absence  of 
vanillin  ;  it  also  gave  a  slight  biiu-et  reaction.  It 
has  not  been  ascertained  whether  the  reaction 
with  vanillin  was  due  to  the  pepsin  itself  or  to  the 
presence  of  proteins  in  the  same. 


■into  a  mixture  of 


Racemic  add  ;  Conversion  of  - 

racemic  acid  arid  d-lartaric  acid  by  means  of 
l-malic  acid.  A.  McKenzie.  CSiefai.  Soc.  Trans., 
1915,  107,  440^43. 
B.4.CEMIC  acid  (1  mol.)  was  neutralised  with 
aqueous  potassium  hydroxide  and  Z-maUc  acid 
(1  mol.)  added.  A  dextro-rotatory  crystalline 
product  separated  which  consisted  of  a  mixtiu-e  of 
potassium  hydrogen  racemate  and  potassium 
hydrogen  d-tartrafe,  affording  an  example  of  the 
activation  of  an  inactive  compound  by  crystallisa- 
tion from  an  optically  active  solvent,  viz.,  a  solo 
tion  of  l-malic  acid, — T,  C, 
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-.    R.  M.  Isham  and  C.  E. 


Ether  ;  Oxidation  0/  - 

Van.    J.  Arner.  Chem.  Soc,  1915,  37,  902—906. 

When  mixed  with  air  or  oxygen,  ether  vapour  oxi- 
disas  slowly  at  110^  C.  and  rapidly  at  160°  C.  to 
acetaldehyde  and  acetic  acid.  Chromic  anhydride 
does  not  dissolve  unchanged  in  pure  ether,  as 
sometimes  stated,  but  even  at  — 10°  C.  a  violent 
reaction  occurs  resulting  in  the  formation  of 
acetaldehyde  and  chromic  oxide. — J.  R. 

Formaldehyde  reactions.    E.  Salkowski.    Biochem. 

Zeits.,  1915,  68,  337 — 346.   J.  Chem.  Soc,  1915, 

108,  ii.,  190. 
The  reaction  of  Leach  is  sensitive,  but  it  fails  in 
the  presence  of  relatively  large  amounts  of  acetalde- 
hyde. u)-Hydroxymethylfurfuraldehyde  also  gives 
a'  positive  result  with  Leach's  reagents.  This 
substance  also  gives  a  coloration  in  the  reactions 
of  Rimini  (this  J.,  1898,  697,  1076)  and  of  Schryver 
(this  J.,  1909,  956).  but  the  shade  of  colour  pro- 
duced is  not  exactly  that  formed  by  formaldehyde, 
and  is  not  obtained  in  dilute  solutions,  so  that  the 
two  substances  are  not  likely  to  be  mistaken  for 
one  another.  Bono's  reaction  for  formaldehyde 
(this  J.,  1912,  1048)  cannot  be  used  in  the  presence 
of  w-hydroxymethylfurfuraldehyde.  Least  in- 
fluenced by  this  substance  is  Rimini's  reaction, 
both  in  its  original  form  and  when  hydrogen 
peroxide  is  used  instead  of  ferric  chloride  ;  it  is 
less  serLsitive,  however,  than  Schryver's  reaction. 
As  i.j-hydroxymethylfurfuraldehyde  is  always 
formed  by  the  action  of  acids  on  carbohydrates, 
it  must  always  be  sought  for  in  certain  cases 
when  the  existence  of  formaldehyde  is  investigated. 

Formaldehyde     and    methyl     alcohol     in     aqiieous 

solutions;    Determination  of .     [Aiuilysis  of 

formalin.^  G.  Lockemann  and  F.  Croner.  Z. 
anal.  Chem.,  1915.  54,  11 — 26.  J.  Chem.  Soc. 
1915.  108.  ii.,  190. 

In  solutions  containing  formaldehyde  and  methyl 
alcohol,  the  former  may  be  estimated  by  titrating 
the  free  acid  or  alkali  formed  when  the  solution  is 
treated  with  hydroxylamine  hydrochloride  or 
sodimn  sulphite,  respectively,  the  equations  showing 
the  reactions  being : 

CHjO  +NH,.OH,HCl  =Q.B.^ :  N.OH  +HjO  +HC1 
CHjO  +Na2SOs  +H2O  =HO.CH2.S03Na  +NaOH. 
Methyl  alcohol  and  formaldehyde  are  then  esti- 
mated together  by  oxidation  wath  potassium  per- 
manganate, as  described  bv  Hetper  (this  J.,  1913. 
103). 

Methyl  alcohol  in  aqueous  solution  ;    Determination 

of hy  means  of  Denifiis'   reaetion.      T.  von 

Fellenberg.  Trav.  Chim.  Aliment,  et  d'Hvgiene 
(Swiss),  1915.  1.  Ann.  Falsif..  1915.  8,  101. 
(See  this  J.,  1910,  .585.) 

Aqueous  solutions  containing  very  small  quantities 
of  methyl  alcohol  are  concentrated  by  repeated 
distillation,  each  distillate  representing  50— -60% 
of  the  liquid  distilled  ;  and  volatile  acids, 
bases,  or  aldehydes,  etc.  are  removed  by  treat- 
ing the  distUlates  with  caustic  soda,  sulphm-ic 
acid,  or  silver  nitrate.  Three  c.c  of  the  final  dis- 
tillate is  shaken  in  a  wide  test  tube  with  1  c.c 
of  an  aqueous  solution  containing  10  c.c  of  ethyl 
alcohol  and  20  cc  of  concentrated  sulphuric  acid 
per  100  c.c,  and  with  1  c.c.  of  a  5%  solution  of 
pota.ssium  permanganate,  and  then  left  to  stand 
for  2  mins.  At  the  same  time  two  parallel  tests 
are  carried  out  in  the  same  way  with  3  c.c.  of 
water  conta,ining  0005  and  0001  grm.  of  methyl 
alcohol,  to  serve  as  standards.  After  the  2  mins., 
1  c.c  of  8%  oxalic  acid  solution  is  added  to  each 
tube,  and  after  a  few  seconds  1  cc.  of  concentrated 
sulphuric  acid,  followed  immediately  by  5  c.c. 
of  a  solution  containing  5  grms.  of  magenta,  12 
(frms.    of   sodium   sulphite,   and    100   c.c.    of   iV/1 


sulphuric  acid  per  litre.  The  liquid  in  the  first  tube 
is  then  diluted  with  25  or  100  cc.  of  water  and 
compared  in  a  colorimeter  with  one  or  other  of  the 
standard  tests  diluted  to  the  same  extent,  and  the 
quantitv  of  methyl  alcohol  found  by  reference  to 
tables.—.!.  H.  L. 


Acetylene  ;  Progressive  reduction  of  - 


.  Catalytic 
aciiotis  of  colloidal  metals  of  the  platinum  group. 
XII.  C.  Paal  and  C.  Hohenegger.  Ber.,  1915, 
48,  27.5—287.  J.  Chem.  Soc,  1915,  108,  i., 
113—114. 

Numerous  experiments  were  made  on  the 
reduction  of  acetylene  by  hydrogen  in  presence  of 
colloidal  palladium,  partly  in  a  gas  burette,  partly 
in  a  vessel  which  could  be  shaken,  and  partly  in 
an  apparatus  in  which  the  gases  could  be  circulated. 
The  chief  result  was  the  demonstration  of  the 
influence  of  the  adsorption  of  acetylene  by  pallad- 
ium on  the  course  of  the  reaction.  Starting 
with  equal  volumes  of  acetylene  and  hydrogen,  and 
with  a  fresh  palladium  solution,  so  much  of  the 
former  gas  was  adsorbed  by  the  colloid  and  chemi- 
cally changed,  in  all  probability  polymerised  (this 
J.,  1913,  186),  that  the  hydrogen  was  really  in 
effective  excess,  with  the  result  that  varjdng 
volumes  of  ethane  were  formed  and  some  acetylene 
remained  unchanged.  This  is  probalily  the  reason 
why  in  previous  investigations  on  the  catalytic 
reduction  of  acetylene  the  chief  product  was  always 
ethane,  even  when  insufficient  hydrogen  to  com- 
plete the  first  stage — reduction  to  ethylene — was 
employed.  When  the  colloid  has  been  in  contact 
wdth  acetylene,  it  loses  the  power  of  adsorbing 
the  gas  and  the  yield  of  ethylene  increases.  Indeed, 
with  a  slight  excess  of  acetylene,  all  the  hydrogen 
may  be  used  in  the  formation  of  ethylene. 

The  mixtures  of  gases  were  analysed  as  follows. 
The  two  unsaturated  hydrocarbons  were  absorbed 
by  bromine  water  and  the  acetylene  estimated 
separately  by  an  approximate  method  (Hohen- 
egger, Diss.,  Erlangen,  1912)  in  which  an  ammoni- 
acal  silver  solution  was  used  as  the  absorbent. 
Hydrogen  was  estimated  in  the  residue  by  absorption 
with  palladium  hydrosol  and  sodium  picrate  (this 
J.,  1910.  236),  and  the  ethane  (and  impurities) 
measured  by  difference.  (See  also  Karo,  Ger. 
Pat.  253.160;    this  J.,  1913,  109.) 

Chlorides  of  carbon  ;    Action  of  metals  on  the . 

E.  V.  Zappi.   An.  Soc.  Quim.  Argentina,  1914,  2, 
217—228.    J.  CTiem.  Soc,  1915,  108,  i.,  114. 

A  STUDY  of  the  interaction,  at  ordinary  and  elevated 
temperatures,  of  aluminium,  magnesium,  iron, 
sodium,  and  sUicon  respectively,  and  carbon  tetra- 
chloride, hexachloroethane,  hexachlorobenzene,  and 
octachloronaphthalene.  At  180°  C,  aluminium 
decomposes  carbon  tetracUoride,  liberating  carbon, 
and  forming  hexachloroethane  and  aluminium 
chloride.  Under  other  conditions,  aluminium 
has  no  action  on  any  of  the  substances  named, 
or  only  a  very  slight  effect.  The  other  metals 
either  do  not  react  at  all,  or  only  to  a  very  limited 
degree. 

Magnesium  citrate  :    Officinal .     E.  L^ger.     J. 

Pharm.  Chim.,  1915,  11,  157—166. 

The  conditions  for  obtaining  a  soluble  trimag- 
nesium  citrate  are: — (1)  To  mix  the  constituents 
in  the  cold  ;  (2)  to  dry  the  mass  at  not  above 
50°  C.  ;  and  (3)  to  use  only  sufficient  water  to 
give  complete  admixture.  The  most  suitable 
proportions  are  : — Citric  acid,  100  ;  sifted  magne- 
sium bicarbonate,  60  ;  and  water,  35  grms.  After 
drying  for  2  to  3  hours  in  an  oven  at  45°  to  50°  C. 
the  mass  is  pulverised.  At  higher  temperatures 
insoluble  magnesium  citrate  is  formed.  Crystals 
separating  from  the  solution  of  the  officinal  citrate 
had  the  composition,  (C,H50,)2Mg3,13H20.  The 
amount  of   magnesium   oxide  left   by   1    grm.   of 
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offlrinal  ma^esium  citrate  on  ignition  is  0-16 
to  017  grm.  instead  of  015  Krin.,  jvs  prescribed  by 
the    hYcnch    codex. — O.  A.  M. 

Reduction  of  itrylsulphonamidea  by  hydriodic  acid. 
l<'iscliL>r.     See  III. 

SimuUatifous  delenniiiation  of  luirbon,  hydrogen, 
and  mercury  in  oryttnie  inerrury  rompound«. 
Abelniann.     See  XXI II. 

Velocity  of  fornuUion  and  solution,  and  the  swelling, 
of  jellies.     Traube  and   KoliliT.      See   XXIV. 

P.^TKNTS. 

Alcohols:     Manufacture    of . 

Sfwanii,  N..r.,  U.S.A.    Kng.  Pat 

1914.  VuiU-v  Int.  C'onv..  Oct.  4, 
Alcohoijs  are  produced  by  briii^;iiij;  lUkyl  halides 
into  intimate  contact  with  alkaline  solutions  at  a 
prcs-surc  considiTably  almvc  that  i>l'  the  vapour 
of  the  ba-sic  solution  alone,  and  at  a  temperature 
considerably  aI>ovc  100"  ('.  The  rapidity  ot  the 
reaction  varies, ca/o-Js  paribus,  in  proportion  to  the 
difference  between  the  workinj^  pri'S-suri'  anil  the 
vapour  pres-suro  of  t  he  alkaline  sohdion.  Kjcample  : 
Ml  iron  vessel  of  D  litres  capaiity,  furnished  with 
stirring  gear,  is  half  filled  with  milk  of  lime,  con- 
taining 15  "u  by  weight  t)f  calcium  hydroxide,  and 
kept  at  100°  C.  ( -  Hi"  lb.  pressure).  .Methyl 
chloride  is  passed  in  imtil  the  pressure  reaches 
2<J3  lb.,  and  this  pressure  is  maintained  by  regu- 
lating the  supply  of  methyl  chloride.  After  15 
minutes,  the  sonition  in  the  ve».sel  contains  7%  of 
methyl  alcohol,  which  may  be  ii-nioved  by  distil- 
lation.— F.  Sp. 

Halides  of  methyl  and  ethyl  :  Production  of . 

Actienges.  fUr  .\nilinfabr.  tier.  P.at.  280,740, 
Aug.  9.  1913. 

Methyl  or  ethyl  alcoliol  is  heated  with  an  aqvieous 
solution  of  a  hydrolialogen  iwid  and  the  corres- 
ponding calcium  halide  in  an  op  en  vessel  at  a 
temperatinv  not  above  100°  C  A  good  yield  of 
etliyl  chloride  is  obtained  by  warming  ethyl  alcohol 
and  aqueous  hydrochloric  acid  (1U°  B.,  sp.  gr. 
1-152)  in  presence  of  anhydrous  calcimn  chloride. 
An  alternative  method  is  to  allow  a  mixture  of 
methyl  or  ethyl  alcohol  and  hydrochloric  acid  to 
flow  continuously  into  a  vessel  <'ontaining  heated 
calcium  chloride. — A.  S. 

Menthylsalicylic  methyl  ester  ;  Mcllwd  of  inanafac- 

iure  of .   G.  Blieberger,  New  York.    U..S.  Pat. 

1,133,832,  March  30,  1915.  Date  of  appl.,  March 
28,  1914. 

.MENTHYL.SALICYUC  methyl  ester  is  made  by  the 
direct  interaction  of  menthol  and  a  relatively  large 
excess  of  salicylic  methyl  ester  under  the  influence 
of  heat.  Example  :  100  pai-ts  of  salicylic  methyl 
ester  is  heated  witli  80  parts  of  menthol  in  an  inert 
atmosphere  inider  slight  pressure.  The  first 
distillate  is  collected  separately,  and  the  residue 
distilled  in  vactto. — F.  .Sr. 

Quitwlylketonea ;     Preparation     of .       V'erein. 

Chininfabr.  Zimmer  imd  Co.  Oer.  Pat.  280,970, 
Aug.  23,  1018.  Addition  to  Ger.  Pat.  268,830 
(this  J..  1914,  277). 

EsTEHs  of  quinoloylacetic  acids  or  their  nuclear 
substitution  products  are  alkylated,  and  the 
resulting  /3-ketone-acid  estei-s,  alkylated  in  the  .side 
chain,  are  converted  into  ketones  in  the  usual  way 
to  obtain  alkyl  homologues  of  quinolylmethyl- 
ketones    or    their    nuclear    substitution    products. 

—A.  S. 

Propylene  from  acetylene  and  methane  ;  Process  of 

mroducing .    A.   Heinemann,   London.     U.S. 

Pat.  1,134,677,  .\pril  6,  1915.  Date  of  appl., 
May  27,  1913. 

8be  Ft.  Pat.  458,397  ot  1913  ;  this  J.,  1913,  1086. 


Anhydrides    of    monobasic    organic    carboxy-acida  ; 

Process  for  the  manufacture  of .    A.  J.   van 

Peski,  Vlaardingen,  Netherlands.  U.S.  Pat. 
1.13t!.(530,  .\pril  20.  1915.  Date  of  appl.,  .Tuly 
30,    1913. 

Ske  Ft.  Pat.  461,640  of  19I3  ;  this  .T.,  1914,   219. 
Halides  of  methyl  and  ethyl  :    Production   of  - 


Actienges.  f.   Anilinfabr.     I'Y.   Pat.  472,770.   May 
28,  1914.    Under  Int.  Conv..  .\ug.  S.  1013. 

Sku  Ger.  Pat .  280.740  ;  preceding. 

Process    for    effecting    reduction    of    fatty    or    other 
organic rom pound.i.    U.S.  Pat.  1,131.740.  .SVcXIl  . 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Selcctire  absorption  ;  A  chiirailrristic  of .    .\.  .T. 

Bull  and  A.  ('.  .Tolly.  Phot.  .7.,  1915,  55,  134—140. 
Thk  Selective  absorptions  of  a  number  of  substances 
were  determined  by  means  of  the  Hiifner  spectro- 
photometer. The  <'urves  are  given  of  some  of 
these — chromates,  iron  salts.  iodini>,  picric  acid, 
ete.  Results  obtained  with  phot<}graphic  tri- 
coUnu'  fdtei's  and  tri-colour  inks  showed,  especially 
in  the  casii  of  blue  inks,  wide  divergence  of  the 
colour  from  what  it  is  theoretically  desirable  bo 
obtain  ;  the  divergence  is  so  wide  as  to  suggast 
the  impossibility  of  obtaining  either  filters  or  inks 
of  anything  approacliing  the  theoretically  desirable 
colours.  A  high  transmission  of  one  part  of  the 
spectrum  appears  to  be  accompanied  by  complete 
absorption  of  another  part  only  when  the  lattier  is 
of  shorter  wave-lengtli  than  the  former.  The 
selective  absorptions  ot  a  ninnber  of  the  same 
substances  were  also  examined  by  the  aid  of  a  line 
thermopile,  and  in  general  the  results  confirmed 
those  obtained  l)y  the  sppctrophotoineter. — B.  V.  S 


Photogravure  ;    Machine  - 


R.   B.   Fishenden, 


Phot.  J.,  1915,  55,  143—176. 

Following  a  short  historical  sketch  of  photo- 
gravure and  a  comparison  of  its  effects  with  those 
of  similar  processes,  a  brief  description  is  given  ■ 
of  the  methods  and  special  appliances  now 
generally  used  in  producing  the  engraved  cylinder 
and  of  the  printing  machinery.  There  are  numer- 
ous dlustrations  and  diagi-ams.  In  two  appendices 
is  given  an  account  of  the  author's  work  on  certain 
parts  of  the  process.  The  best  sensitiser  for  the 
carbon  tissue  is  potassium  liichromate  sohition  ; 
the  ammonium  salt  gives  more  sensitiveness  but 
poor  keeping  quality  ;  the  double  ammonium 
potassium  salt  gives  low  sensitiveness.  The  best 
strength  for  the  solution  is  dependent  on  the 
light  used  for  printing,  but  is  generally  5  per  cent. 
In  order  to  obtain  uniform  porosity  of  the  resist 
it  should  be  dried,  after  development,  in  slightly 
moist  air  at  not  above  21°  C.  An  artificial  illum- 
inant  is  necessary  to  obtain  constant  results ; 
comparison  of  mercury  vapour  and  open,  enclosed, 
and  flame  arc  lamps  as  to  efficiency,  quality  of 
print,  and  amount  of  heat  radiated,  showed  that, 
on  the  whole,  the  flame  arc,  working  at  110  volts, 
gave  the  best  results.  The  use  of  a  vacuum 
printing  frame  is  recommended,  as  the  thick 
plate  glass  used  in  the  ordinary  process  pressure 
frame  necessitates  an  increase  of  exposure  which 
may  reach  100%.  The  etching  solution  of  ferric 
i  chloride  is  usually  flrst  treated  with  ammonia  ; 
treatment  with  metallic  copper  or  cuprous  chloride 
gives  similar  results  ;  there  is  no  difference  in  the 
residts  obtained  with  ordinary  and  with  extra 
pure  ferric  chloride.  The  condition  of  a  used 
etching  bath  Ls  best  ascertained  by  comparison 
with  a  specially  made  batii  of  known  action. 
The  effect  of  variation  of  strength  of  the  etching 
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bath  and  of  temperature  was  examined  both 
as  to  the  amount  of  erosion  produced  in  a  given 
time  and  as  to  the  time  taken  to  penetrate  a  certain 
resist.  The  rate  of  erosion  increases  with  increase 
of  strength,  especially  above  39°  B.  (sp.  gr.  1-37). 
The  rate  of  erosion  increases  also  with  increase  of 
temperature,  and  the  penetration  time  decreases  ; 
to  obtain  uniform  action  the  temperature  should 
not  be  below  17°  C,  and  should  be  under  control. 
The  effect  of  varying  the  humidity  of  the  atmos- 
phere was  also  examined.  A  resist,  between 
development  and  etcliing,  ages  more  rapidly 
in  dry  air.  An  increase  of  moisture  in  the  air  up 
to  82%  decreases  the  penetration  time  of  the 
resist ;   above  this  there  is  an  increase. — B.  V.  S. 


■toith   recovery   oj   ike 


Kinetics    of   photochemical    reactions. 
See  XXIV. 


Berthelot. 
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■  and  the  decomposition 


Cellulose  ;  Nitration  of - 

of  nitrocellulose  by  acids  and  alkalis.   G.  Aleissner. 

Z.  ges.  Schiess-  u.  Sprengstoffw.,  8,  252.     Monit. 

Scient.,  1915,  5,  79—85. 
From  various  experiments  with  nitrocellulose,  the 
author  draws  the  following  conclusions  : — The 
highest  degree  of  nitration  is  attained  by  nitrating 
cotton  at  20°  C.  with  a  mixture  of  equal  weights 
of  nitric  acid  (sp.  gr.  1-5)  and  sulphuric  acid  (sp.  gr. 
1-84).  The  percentage  of  nitrogen  is  increased  by- 
nitration  in  vacuo.  Prolonging  the  nitration 
beyond  two  hours  lessens  the  yield.  The  tem- 
perature of  ignition  of  nitrocellulose,  determined 
by  heating  slowlv  in  an  oil  bath  a  tube  containing 
the  sample,  varies  from  180°  to  190"  C  and  is 
20° — ^25°  higher  than  that  found  by  dropping 
samples  into  the  same  tube  while  cooling,  until 
explosion  no  longer  takes  place.  Nitrocellulose 
consists  of  a  mixture  of  cellulose  nitrates,  of  which 
those  wdth  less  nitrogen  dissolve  more  readily  in 
ether-alcohol,  anv  insoluble  residue  containing 
more  than  12  %  N.  Fractional  precipitation  of  an 
acetone  solution  of  nitrocellulose  by  water  gives 
precipitates  differing  only  slightly  in  nitrogen 
content.  Nitrocellulose  can  be  boiled  for  a  limited 
time  with  acids  of  limited  concentration  without 
losing  weight  ;  the  Umits  depend  on  the  nature  of 
the  acid  and  its  concentration,  being  greater  for 
nitric  than  for  sulphuric  acid,  and  less  for  collodion 
cotton  than  for  guncotton.  If  these  hmits  are 
exceeded,  loss  of  weight  and  of  mtrogen  occurs. 
It  is  stated  that  gmicotton,  when  boiled  with 
nitric  acid  of  any  concentration  up  to  30  %,  leaves 
a  residue  containing  not  less  than  11-41%N,  even 
when  the  loss  in  weight  has  been  50  %.  Complete 
decomposition  of  nitrocellulose  with  96%  sulphuric 
acid  produces  nittogen  acids  and  oxides,  sulphur 
dioxide,  carbon  dioxide,  oxalic,  tartaric,  and  fatty 
acids  ())ut  not  formic  or  acetic  acid).  Decom- 
position of  nitrocellulose  by  alkalis  produces 
sodium  nitrate  and  nitrite,  and  organic  sodumi 
salts.  With  baryta,  some  carbonate  is  formed. 
Alcoholic  caustic  soda  (20°;,)  produces  a  pasty 
mass  soluble  in  water.  The  quantity  of  nitrate 
formed  could  not  be  estimated  by  the  nitron  method 
(this  J.,  1905,  29 1 ,451 ).  High  results  were  obtamed, 
and  the  author  suggests  that  nitron  combines 
with  a  molecular  compound  of  alcohol  and  caustic 
soda,  C.H.OH.NaOH.  Nitroglycerin  Ls  saponified 
more  rapidly  than  nitrocellulose.  Sulphur  dioxide 
passed  tlu'ough  a  suspension  of  nitrocellulose  ih 
hot.  air-free  water  is  partially  oxidised  to  sulphuric 
acid.  Nitrocellulose  dissolves  in  phehylhydri^zine 
Jyith  evolutioh  tif  gas  and  formation  of  a  geVatitioiis 
Reddish-brown  aubstattce, — F.  Bt"! 


Cellulose  ;    Nitration   of  - 

acids.    W.   Dreger.     Z.  ges.  Schiess-  u.  Spreng- 
stoffw., 8,  325.    Monit.  Scient.,  1915,  5,  87—88. 

An  application  of  the  principle  of  counter  currents 
to  the  washing  of  nitrocellulose.  Six  nitrating 
pans  are  placed  in  a  circle,  and  a  charge  of  cotton 
is  nitrated  in  each  successively.  Wash  water  is 
transferred  from  pan  to  pan  in  such  a  way  that 
each  time  it  meets  a  more  recently  nitrated  charge. 
By  the  time  it  has  passed  through  five  pans,  it  has 
become  moderately  rich  in  acid,  and  in  the  sixth 
pan  it  is  used  as  the  first  wash  of  a  freshly  nitrated 
charge,  after  removal  of  the  residual  acids.  It  is 
then  run  off  and  collected.  The  process  has  only 
lieen  tried  on  a  laboratory  scale. — F.  Sp. 

Influence  of  the  quantity  and  method  of  distribution  of 
coal  dust  on  its  explosiveness  and  on  the  strength  of 
the  explosion.   Czaplinski.   See  IIa. 

Stability  of  the  metal  ammonias  of  chlorates,  bromates, 
and  iodates.  Themutl  dissociation  and  explosion. 
Ephraim  and  Jalinsen.     See  VII. 

Patents. 

Safety  ejeplosives.  D.  J.  Metcalfe,  A.  C.  Pearcy,  and 
Curtis's  and  Harvev,  Ltd..  London.  Eng.  Pat. 
13,138,  May  28,  1914. 

SoDrPM  chloride  (15  °o)  and  ammonium  oxalate 
(10  %)  are  incorporated  as  a  safety  or  cooUng  agent 
in  an  explosive  consisting  essentially  of  ammonium 
nitrate  and  nitroglycerin. — C.  A.  51. 

Smokeless  powder  containing  phenanthroie  ;  Manu- 
facture of .      G.   Spica.      Ft.   Pat.   473,264, 

June  9,  1914.    Under  Int.  Conv.,  June  10,  1913. 

Collodion  cotton  (62  to  66%)  is  Incorporated 
with  phenanthrene  (5  to  7%)  and  nitroglycerin 
(28  to  32%),  and  the  mixture  freed  from  water, 
compressed  between  cylinders  at  100°  to  105°  C. 
and  the  sheets  cut  into  pieces  of  the  desired  size. 
The  product  has  the  sp.  gr.  1-60  ;  it  yields  1()14 
litres  of  gas  and  develops  864  calories  per  kilo. 
Its  stabilitv  compared  with  cordite  in  the  silvered 
crucible  test  is  as  2800  to  930. — C.  A.  M. 

E.rplosives  ;    Process  for  manufacturing .      C. 

Hartmann,  Schlebusch,  Assignor  to  Sprengstoff 

A.-G.     Carbonit,     Hamburg,     Germany.        U.S. 

Pat.  1,135,792,  April  13,  1915.     Date  of  appl., 

Aug.  20.  1913. 
See  Ft.  Pat.  460,571  of  1913  ;    this  J.,  1914,  44. 


XXni.— ANALYTICAL  PROCESSES. 

Hydrogen  electrode  ;   A  simple .    H.  P.  Baren- 

drecht.      Biochem.   J.,    1915,   9,  66—70. 

The  electrode  (see  fig.)  consists  of  a  bent  piece  of 
glass  tubing  with  a  platinum  wire  sealed  in  its 
wall  ;    the  upper  end  of  the  tube  is  connected  by 


4^3=^ 


a  piece  of  rubber  tubing  with  a  perforated  brass 
or  copper  syringe.  The  point  of  the  platinum 
wire  IS  near  \h&  lower  end  of  the  tube,  which  is 
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t\ii:nvwe<].  tlydrogen  is  fli'st.  mlinittcd  through 
the  tap  on  the  syrmec,  while  the  jiistoii  is  piisliod 
home  ;  the  tap  is  tlion  rlosc<l  ami,  by  iliawiiin 
the  pLstoH  ill  and  out  si-voral  times,  equilibrium 
petwocn  tlio  hydrogen  and  the  dissolved  carbon 
'dioxide,  Nvhieh  the  liquid  under  examination 
may  contain,  is  secured.  Oxygen  is  reuiov«'d  from 
the  liuuid  by  drawing  the  latter  several  times 
up  ftiid  down  over  thi'  blacked  wire  ;  the  oxygen 
is  thus  rapidly  reduced  and  the  liquiil  is  then  forced 
down  the  tube  until  its  surface  is  near  the  platinum 
point.  The  other  half  of  the  galvanic  cell  consists 
of  a  bottle,  tilled  with  saturated  pt)tassium 
chloride  solution,  and  closed  with  a  rubber  stopper 
through  which  three  tubes  pa-ss.  One  of  tliese 
is  closed  at  the  bottom,  but  luis  two  openings 
in  it-s  .side  and  constitutes  the  mercui y-calomel- 
satviratcd  KCl  electrode  ;  the  second  tul)e  is  a 
capillary  provided  with  a  tap  and  connected  witli 
a  capillary  filled  with  cot  ton- wool,  this  capillary 
extending  into  the  liquid  under  examination ; 
the  third  tube  is  open  to  the  air  and  serves  to 
prevent  air-pressure  in  the  bottle. — W.  P.  S. 


Zinc  ;    Delemiinulion    of  - 


as   sine    ammomum 

<f 


phosphate,  and  its  application  to  the  separation  of 
zinc  (from  other  metals).  P.  Artmann.  Z.  anal. 
Chem.,  191."),  54,  89—102.  J.  Chem.  Soc.  1915, 
108,  ii.,  181. 

The  neutral  zinc  solution  is  heated  to  70°  C.  and 
treated  with  an  excess  of  diammonium  phosphate 
solution.  2  grms.  of  ammonium  chloride  oeing  also 
added  f^r  each  0-1  grm.  of  zinc  present.  The 
mixture  is  maintained  at  70"  C.  for  fifteen  minutes, 
cooled,  the  precipitate  collected,  washed,  and 
titrated  iodometrically  (this  J.,  1910,  455)  ;  three 
atoms  of  iodine  correspoml  with  one  atom  of  zinc. 
100  CO.  of  water  at  17-5°  ('.  dissolve  000145  grm. 
of  zinc  ammonium  phosphate,  corresponding  with 
QOOOS'J  grm.  of  zinc,  and  the  results  axe  corrected 
for  this  amount,  the  volume  of  tlie  reacting  solution 
and  the  wash-water  being  taken  into  account. 
TSltic  may  be  separated  from  copper  by  precipitation 
as  zinc  ammonium  phosphate  provided  that 
aminonium  tartrate  is  jircsent  in  the  solution  ; 
when  the  proportion  of  copper  is  large,  a  double 
precipitation  is  nece.ssary. 

Flame  reactions.  IV.  Salts  in  oxygen  and  chlorine 
flames.  W.  D.  Bancroft  and  H.  B.  Weiser. 
J.  Phys.  Chem.,  1915,  19,  310— .330. 

Salts  of  lithium,  potassium,  and  sodium  give 
both  a  continuous  spectrum  and  a  line  spectrum 
in  a  Bunsen  flame.  Tlie  introduction  of  hydro- 
chloric acid  into  the  flame  retards  the  dis.sociation 
of  the  salts  and  reduces  the  intensity  of  the  line 
spectrum.  Blue  (without  yellow)  luminescence 
ia  produced  when  sodium  salts  are  introduced  into  a 
flame  of  hydrogen  burning  in  chlorine,  or  by  the 
islow  combustion  of  sodium  in  oxyjjeu,  chlorine, 
or  bromine,  whilst  rapid  combu-stion  produces 
yellow  with  faint  blue  fluorescence.  The  yellow 
nuorescenco  is  attributed  to  some  stage  in  the 
reaction  from  sodium  vapour  to  sodium  ion,  and 
the  blue  to  the  reaction  from  sodium  ion  to 
imdisso<'iated  sodium  salt.  (See  also  tliis  J., 
1914,  570.)— C.  A.  M. 

Copper  ;    Colarimetric  determination  of .      G. 

Denig^s  and  E.  Simonot.  Bull.  Soc.  Pharm. 
Bordeaux,  1914,  337.  J.  Pharm.  Chim.,  1915, 11, 
186—187. 

Two  c.c.  of  a  solution  of  a  cupric  salt,  previously 
treated  with  one-fifth  of  its  volume  of  sulphuric 
acid,  is  mixed  with  2  c.c.  of  a  reagent  prepared 
by  adding  10  c.c.  of  sulphuric  acid  drop  by  di'op 
to  20  c.c.  of  a  30%  potassium  bromide  solution  i 
(which  ia  meanwhile  chilled  in  ice-water)  and  then  I 
svpiiratli^j  the  clear  liquid  from  the  crystalline 
precipitate.     The  coloration  obtained  Is  compared   | 


with  that  given  under  the  same  conditiona  by  a 
standard  solution  of  a  cupric  salt. — C.  A.  M. 

Copper    and    tin    groups;     Analysis    of    the . 

R.  tiilmour.  Chem.  News,  1915,  111,206 — 208. 
The  sulphides  precipitated  with  hydrogen  sulphide 
are  boiled  with  oA'  hydrochloric  acid,  which 
dissohes  all  except  those  of  mercury,  copper, 
and  arsenic.  Arsenic  sulphidi;  is  then  dissolved 
by  treatment  with  sodium  hydroxide  solution. 
The  chlorides  in  solution  are  treated  with  hydrogen 
peroxide  to  oxidise  the  tin,  and  tlien  re-precipitatod 
witli  hydrogen  sulphide.  Antimony  and  stannic 
sulphides  are  extracted  from  tlie  precipitate 
with  sodium  liydroxide  solution.  Bismuth  and 
lead  are  separated  witli  potassium  bichromate 
and  sodium  hydroxide  solutions,  bismuthyl 
biclivomate  being  jirecipitated,  and  the  lead 
remaining  dissolved. — E.  H.  T. 

Lead   and   mercury  :     Detection    of  traces   of , 

G.  Meillfere.  Ann.  Chim.  <Vnalyt.,  1915,  20,73 — 77. 
The  solution  xindor  examination  is  treated  with 
0-25  grm.  of  a  copper  salt  (prepared  from  electro- 
lytic copper)  per  litre,  and  transferred  to  another 
flask,  whilst  the  original  vessel  is  riiLsed  with 
10  CO.  of  hydrochloric  acid  for  each  litre  of  solution. 
The  solution  and  washings  are  treated  with 
hydrogen  sulpliide  at  first  in  the  cold  and  without 
shaking,  and  subsequently  with  agitation  on  the 
water- bath.  The  precipitated  copper  and  lead 
sulphides  are  separated  in  a  Gooch  crucible,  washed, 
and  dissolved  in  dilute  nitric  acid,  the  solution 
evaporated,  and  the  residue  ignited  to  decompose 
copper  nitrate  and  organic  matter,  and  dissolved 
in  ddute  nitric  acid  (not  exceeding  1  vol.  in  15). 
The  solution  is  electrolysed  at  not  above  40^  C, 
using  about  2  volts  and  0-2  atnp.,  and  the  lead 
oxide  deposited  on  small  platinum  electrodes. 
The  addition  of  a  copper  salt  enables  traces  of 
lead  sulphide  to  be  detected  in  a  licjuid  containing 
up  to  2%  of  hydrochloric  acid,  which  will  prevent 
the  precipitation  of  zinc,  iron,  and  manganese. 
The  same  principle  may  be  used  for  (he  separation 
of  traces  of  mercury,  from  01  to  0-2  grm.  of  the 
copper  .salt  being  added  to  each  litre  of  solution. 
Preliminary  destruction  of  organic  matter  in  beer, 
etc.,  is  unnecessary. — C.  A.  M. 

Cobalt   in   presence   of  nickel ;     Volunl'etrtc   deie'r- 

mination  of .      A.   Metzl.    Z.   anal.   Chem., 

1914,  53,  .537—541.    Z.  angew.  Chem.,  1915,  28, 
Ret.,  77. 

CoB.^^LTous  salts  are  oxdised  by  hydrogen  peroxide 
to  higher  cobalt  oxides,  which  are  converted  into 
cobaltic  hydroxide  on  boiling  with  sodium 
hydroxide  solution.  The  cobaltic  liydroxide  dis- 
solves in  potassium  iodide  solution,  in  presence  of 
sulphuric  acid,  with  liberation  of  iodine,  which 
may  l^e  titrated.  Nickel  compounds  are  not 
attacked  by  hydrogen  peroxide.  Another  method 
of  determining  cobalt  in  presence  of  nickel  is 
based  on  the  fact  that  solutions  of  cobaltous  sa.lts, 
when  treated  with  ammonium  chloride  and 
ammonia,  yield  complex  cobalto-ammonium  con)- 
pounds,  which  can  be  oxidised  to  the  correspond- 
ing cobalti-ammonium  compounds,  and  the 
latter  converted  into  cobaltic  hydroxide  by  pro- 
longed boiling  or  by  means  of  alkali. — A.  S. 


Carbon   monoxide  ;     t)eterminntion   of  - 


-by    (he 


iodine  penloxide  method.  V.  F^oboese.  Z.  anal. 
Chem.,  1915,  54,  1—11.  J.  Chem.  Soc,  1915, 
108,  ii.,  180. 

The  iodine  pentoxide  should  be  heated  at  100"  C. 
during  the  reaction.  Hydrogen  is  also  oxidised 
by  iodine  pentoxide,  iodine  being  hberated  ; 
at  70"  the  reaction  witli  hydrogen  is  but  slig}itr, 
but  at  160°  C.  largo  quantities  o.f  free  iodine  ar** 


578 


cl.  XXIII.— analytical  processes. 


[May  31,  1915. 


formed.  The  quantity  of  carbon  monoxide  present 
may  be  ascertained  by  estimating  the  carbon 
dioxide  formed  or  the  iodine  liberated.  Estimation 
of  the  carbon  dioxide  yields  the  more  trustworthy 
results ;  the  carbon  dioxide  is  collected  in  an 
excess  of  barium  hydroxide  solution,  and  tliis 
excess  is  titrated,  or  the  barium  carbonate  may  be 
separated,  converted  into  barium  sulphate,  and 
weighed  as  such.  The  gas  in  which  the  carbon 
monoxide  is  to  be  estimated  must  he  freed  from 
carbon  dioxide,^acetylene,  and  ethylene.  Small 
quantities  of  carbon  monoxide  in  air  may  be 
estimated  approximately  by  titrating  the  liberated 
iodine,  provided  that  air  free  from  carbon  monoxide 
and  dioxide  is  passed  over  the  heat.ed  iodine 
pentoxide  for  one  hour  before  and  after  the  passage 
of  the  air  under  examination.  The  quantity  of 
carbon  monoxide  in  a  gas  does  not  affect  the 
method  if  the  rate  of  flow  of  the  gas  through  the 
apparatus  does  not  exceed  1  litre  per  hour. 

Metals  ;    Volumetric  determination  of hy  means 

of  arsenic  acid.  .1  Valentin.  Z.  anal,  f'liem., 
191.5,  54,  76—89.  J.  Chem.  Soc,  191.5,  108,  ii., 
180—181. 
The  process  consists  in  treating  the  metallic  salt 
solution  with  an  excess  of  monopotassium  arsenate 
solution,  diluting  the  mixture  to  a  definite  volume, 
and,  after  24  hours,  separating  the  insoluble 
arsenate  by  filtration,  and  estimating  the  excess  of 
arsenate  in  an  aliquot  portion  of  the  filtrate  )}y 
adding  hydrochloric  acid  and  potassium  iodide, 
and  titrating  the  liberated  iodine  with  thiosulphate 
solution.  In  the  case  of  magnesium,  calcium, 
strontium,  b.arium,  lead,  and  manganese,  the 
precipitation  with  the  arsenate  solution  is  carried 
out  in  an  ammoniacal  solution  ;  bismuth  is  pre- 
cipitated in  neutral  solution,  zinc  and  cadmium 
in  the  presence  of  sodium  bicarbonate,  and  the 
mixture  is  then  rendered  neutral  with  acetic  "cid, 
nickel,  and  cobalt  in  the  presence  of  sodium 
acetate,  and  alvmiinium  and  chromium  in  very 
dilute  acetic  acid  solution. 

Arsenic  ;     Determination    of with    the    Marsh 

avvaralus.  O.Rind.  Oesterr.  Chem. -Zeit.,  1914, 
17i  208—210.  Z.  angew.  Chem.,  1915,  28,  Ref.,  76. 
Hydrogen  arsenide  from  a  Marsh  apparatus  was 
found  to  be  absorbed  quantitatively  by  soda- 
lime,  which  became  almost  black.  On  heating 
the  soda-lime  in  a  current  of  air,  arsenic  acid  was 
formed  and  the  coloration  disappeared.  Attempts 
to  determine  the  amount  of  arsenic  from  the 
increase  in  weight  of  the  soda-Ume  gave  high 
results,  and  it  was  found  that  the  soda-lirne 
invariably  contained  zinc.  It  is  concluded  that  in 
presence  of  arsenic  a  volatile  zinc  compound, 
probably  zinc  hydride,  is  formed  in  the  Marsh 
apparatus. — A.  S. 

Arsenic;       Determination    of by    boiling    a 

hydrochloric  acid  solution  with  hydrazine  salts 
and  potassium  bromide.  P.  Jannasch  and 
T.  Seldel.  J.  prakt.  Chem.,  1915,  91,  133—173. 
An  amount  of  the  arsenic  compound  corresponding 
to  not  more  than  0-3  grm.  AsjOs  is  washed  into  a 
litre  flask  with  dilute  hydrochloric  acid  ;  3  grms. 
of  hydrazine  sulphate  (or  hydrochloride),  1  gnu.  of 
potassium  bromide,  and  100  c.c.  of  hydrochloric 
acid  (sp.  gr.  1-19)  are  added,  and  distillation  is 
effected  through  a  condenser  and  adapter  into  a 
water-cooled  stoppered  litre  flask  containing 
300  c.c.  of  water  and  provided  with  a  P^ligot  exit 
tube  which  also  contains  a  httle  water.  The 
draAvn-out  end  of  the  adapter  is  about  3  cm.  above 
the  level  of  the  liquid.  The  preliminary  gentle 
heating  is  followed  by  vigorous  boiling  till  about 
30  c.c.  has  distilled.  Arsenic  is  then  determined 
in  the  distillate  either  volumetrically  by  direct 
titration     with     iV/10     potassium      bromate      or 


gravimetricaUy  by  evaporating  to  a  small  bulk 
with  50  c.c  of  nitric  acid  (sp.  gr.  1-14)  and  adding 
magnesia  mixture.  In  the  former  case  KBr03  = 
3As,  and  the  indicator  consists  of  a  few  drops  of 
2%  methyl  orange,  the  end-point  being  marked 
by  the  disappearance  of  the  original  red  tint. 
In  a  series  of  determinations  the  amounts  of  ASjO, 
taken  and  found,  respectively,  were  :  01004, 
01001;  00998,  0-1001  ;  01002,01002;  0-1003, 
01004;  0-1002,  01000.  grm.  The  hydrazine 
method  is  especially  applicable  to  mixtures  of 
arsenic  with  various  metals  and  acids  and  to 
arsenical  ores.  To  destroy  hydrazine  salts  the 
residual  liquid  is  freed  from  hydrochloric  acid  by 
(■\  .ajioration  on  the  water-bath  ;  nitric  acid  is 
added  to  the  cold  liquid,  which  is  finally  evaporated 
to  dryness  on  the  water-bath  ;  more  nitric  acid 
is  added  and  the  process  repeated.  Antimony  or 
mercury  may  be  determined  directly  in  the 
residual  liquid  by  the  sulphide  method  without 
first  destroying  the  hydrazine.  Copper  and  silver 
are  determined  as  free  metal  by  the  liydrazine 
method,  lead  as  lead  sulphate,  bismuth  with 
ammonia  and  hydrogen  peroxide,  cadmium  with 
potassium  carbonate,  and  tin  with  ammonia  : 
all  after  first  destroying  the  excess  of  hydrazine 
salts,  in  the  case  of  tin  without  bringing  the 
residxie  quite  to  dryness.  Gold  is  determined  as 
metal  by  simply  rendering  the  undistilled  liquid 
alkaline  and  warming.  Phosphoric,  vanaidic, 
molybdic,  and  tungstic  acids  are  determined  by  the 
tisual  methods  after  destroying  the  hydrazine  ; 
arsenic  is  only  completely  separated  from  tungstic 
acid   after  repeated   distillation.     In   determining 

^  arsenic  in  ores,  e.ff.,  mispickel  and  proustite, 
the  powdered  ore  is  evaporated  to  dryness  with 
aqua  regia  and  then  treated  in  the  manner  out- 

j  lined  above. — J.  E. 

Alkaline-earth  metals  and  alkalis  :    Separation  of 

[in    qualitative    analysis].        R.    Gilmour. 

1        Chem.  News,  1915,  111,     217. 

I  The    following    procedure    has    given    excellent 

'  results  in  practice  :  The  filtrate  from  the  iron 
group  is  evaporated  to  dryness  and  heated  to 
expel  ammonium  salts  ;  the  residue  is  dissolved 
in  10  c.c.  of  water  with  a  few  drops  of  hydrochloric 
acid  if  necessary,  and  any  carbonaceous  matter 
filtered  off.  The  filtrate  is  heated  with  5  c.c.  of 
ammonium  chloride,  5  c.c.  of  ammonia,  and  10 
c.c.  of  ammonium  carbonate  solutions  and 
filtered.  The  washed  precipitate  is  dissolved  in 
not  more  than  3 — 4  c.c.  of  acetic  acid,  the  solution 
is  neutralised  with  ammonia,  then  treated  with 
2  c.c.  of  acetic  acid  and  diluted  to  15 — 20  c.c, 
heated  to  boiling,  treated  with  about  10  c.c.  of 
potassium  chromate  solution,  maintained  nearly 
boiling  for  2 — 3  mins.  and  filtered  from  barium 

1  chromate.  The  carbonates  of  calcium  and 
strontium  are  reprecipitated  from  the  filtrate 
l)y  heating  with  3 — 4  c.c.  of  ammonium  carbonate 
solution  in  excess  of  the  amount  necessary  to  change 
the  colour  of  the  liquid  from  orange  to  yellow. 
The  washed  precipitate  is  dissolved  in  hot  acetic 
acid,  and  after  being  made  alkaline  with  ammonia 
the  liqiiid.  which  should  not  exceed  4 — 5  c.c, 
is  divided  into  two  portions.  The  first  is  boiled 
for  a  few  minutes  with  an  equal  volume  of 
saturated    calcium    sulphate    solution    to    detect 

I  strontium.  The  second  is  boiled  with  an  equal 
volume  of  a  strong  solution  of  potassium  ferro- 
cyanide  ;  a  white  crystalline  precipitate  or 
turbidity  appearing  after  a  minute  or  two  indicates 
calcium.  The  gi-oup  filtrate  from  the  alkaline- 
earth  carbonates  is  concentrated  to  about  10  c.c. 
and  allowed  to  stand  for  15  mins.  after  addition 
of  4 — 5  c.c.  of  ammonium  carbonate  solution 
and  15  c.c.  of  alcohol,  the  interior  of  the  vessel 
being  rubbed  with  a  glass  rod  to  induce  crystallisa- 
tion   if    necessary.     The    magnesium    ammonium 


Vol.  XXXIV.,  No.  10.] 


Ci.  XXIIL— ANALYTICAL  PROCESSES. 


57» 


carbonate  13  flltorod  olT  and  the  flltriite  tested  for 
sodium  and  potassiiun.  ^.r.  II.  L. 

Carbon,  hydrogen,  and  mercury  in  orijanic  mercury 

comiMunds  ;  SimuUanemis  d'-lrnninalion  of . 

A.  Abchnann.    Ber.,   lull.   47,  293".— 2038.    Z. 
angew.  Ohcra.,  lOlo,  28,  Ut-f..  71. 

The  substance  is  burnt  in  a  combustion  apparatus, 
and  a  tube  tilled  with  spirals  of  fine  gold  wire  or 
gold  foil  to  retain  mercury  vapour  is  inserted 
between  the  combustion  tube  and  the  absorption 
ve-ssels  for  water  and  cart)on  dioxide.  After  each 
determination  the  tube  containing  the  gold  is 
heated  in  vactio  to  expel  the  mercury. — A.  S. 

Sugar ;    Cause   atid    significance    of  an    abnormal 

reaction   obtained   in    testing   urine  for xoilh 

Fehlinifs   solution.     W.    Cramer.     Biochem.    J., 
1015,  9,  71—77. 

A  sPEClMKff  of  urine,  containing  about  1'5%  of 
dextrose,  yielded  a  .scarlet,  transparent  solution 
when  heated  to  boiling  and  mixed  with  an 
equal  volume  of  diluUHl  Feliling's  solution  ; 
after  a  time,  the  mixture  darkened,  and  de- 
posited a  bla<-k  precipitate  of  extremely  finely- 
divided  metallic  copper.  This  reduction  of  cupric 
salts  to  metallic  copper  can  be  brought  al)Out  by 
concentrated  aqueous  solutions  of  reducing  sugars, 
but  it  takes  place  more  readily  when  the  reducing 
sugar  is  present  in  a  urine  of  normal  concentration 
as  regards  the  usual  urinary  constituents  ;  it  Ls 
fa<-ilitated  by  the  fact  that  some  of  the  constituents 
of  normal  urine  (creatinine,  urinary  colloids,  etc. ) 
are  capable  of  holding  cuprous  oxide  in  solution. 

— W.  P.  S. 

Heducint/  sugars  in  urine  ;  New  lest  for .    W. 

Cramer.     Biochem.    J.,    1915,    9,    156—1(50. 

The  test  depends  on  the  reduction  of  mercuric 
oxide  in  sUghtly  alkaline  solution  to  metallic 
mercury.  The  reagent  is  prepared  by  dissolving 
0-4  grm.  of  mercuric  oxide  and  0  grms.  of  potassium 
iodide  in  100  c.c.  of  water,  and  adjusting  the 
alkalinity  of  the  mixture,  by  the  iuldition  of  N  /lO 
acid  or  alkali  solution,  so  that  10  c.c.  requires 
exactly  2-5  c.c.  of  .V/10  acid  for  neutralisation, 
using  phenolphthalein  as  indicator.  To  apply  the 
test,  3  c.c.  of  the  reagent  is  heated  to  boiling, 
0-3  c.c.  of  the  urine  is  added,  the  solution  again 
boiled,  and,  after  the  lapse  of  30  seconds,  acidified 
with  acetic  acid.  Normal  urine  containing  the 
usual  quantity  (01  to  0-2%)  of  dextrose  yields  a 
very  slight  turbidity  ;  when  the  sugar-content 
increases  to  0-5%  a  distinct  turbidity  is  produced. 
The  reagent  may  be  made  more  sensitive  by 
increasing  its  alkalinity,  but  the  normal  quantity 
of  sugar  in  urine  then  interferes  by  producing  a 
turbidity  ;  other  substances,  such  as  creatinine, 
also  reduce  strongly  alkaline  mercuric  oxide 
solutions.  The  acetic  acid  is  added  to  dissolve 
precipitated  phosphates. — W.  P.  S. 

Blood  ;  Improved  haeniin  test  for ,  mlh  notes  on 

some  recently  proposed  methods.    W.  Beam  and 
G.  A.  Freak.   Biochem.  J.,  1915,  9,  161—170. 

Thk  following  test  yields  reliable  results  when 
applisd  to  blood  stains,  fresh  or  old  (12  years), 
stains  partially  removed  by  soap  and  water,  or 
heated  to  160'  ('.,  or  mixed  with  eartli,  or  to  old 
stains  on  rusty  iron  which  has  been  exposed  to 
strong  sunlight  and  atmospheric:  conditions  for 
several  days.  A  small  quantity  of  the  suspected 
material  Ls  pla<-ed  in  a  tube  about  4  mm.  in 
diameter  and  35  mm.  long,  a  few  drops  of  acetic 
acid  containing  from  0  01  to  01%  of  sodium 
chloride  are  added,  and  a  very  fine  cotton  thread 
is  inserted  in  the  tube  so  that  its  upper  end  is  near 
the  top  of  the  tube  and  the  lower  end  reaches  to 
the  bottom  of  the  liquid  ;  the  thread  is  made  to 
adhere  to  the  side  of  the  tube  by  moistening  it 


with  the  liquid.  The  tube  is  maintiiincd  in  a 
vertical  position  and  ha<;iuin  crystals  usually  appear 
near  the  upper  half  of  the  tliread  within  about  an 
hour  ;  they  gradually  increase  in  size  and  may  be 
seen  with  a  good  haiid  lerts. — \V.  P.  S. 

Manipulation  of  the  calarimetric  bomb.  Calculation 
of    heats     of    combustion.     Roth.     See     II  A. 

Combustion  of  volatile  substances  in  the  calorimelric 
bomi).    Roth  and  Wallasch.    See  Tl\. 

Separation  of  ethane  and  ethylene  by  fractional 
distillation  in  a  vacuum  at  low  temperatures. 
Burrell  and  Robertson.     See  IIa. 

Pcnol's  metlwd  of  aiuilysim/  hi/pochloriles.    Olarens. 
Sec  VII.' 

Action    of    ammonium,    salts    on    mercuric    iodide. 
Guareschi.    See  VII. 

Volumetric  delermuialion  of  the  higlier  oxides  of  lead 
and  m,anr/anese  loUh  titanium  trichloride.  Moser. 
Sec  VII. 

Determination  of  the  hif/hcr  lead  oxides.    Milbauer 
and    I'ivnicka.     Sec    VII. 

Acidity    of    hydrogen    peroxide    solution.     Oallan. 
Sea  VII. 

Chemical  reiuAions  in.  anhydrous  hydrazine.    Welsh 
and    Broderson.     See    VII. 

Delermimdioa  of  plalinum.  palladium,  and  gold  [tn 
ores].  Determiyuttion  of  silver  in  ores  and  concen- 
trates containing  platinum,  and  palladium.  Smoot. 
See  X. 

Rapid  electrolytic  determination  of  copper  [in  brass]. 
Theel.     See  X. 

Determination  of  iron  disulphide  (pyrites)  in  soil. 
Kodt.    See  XVI. 

Empktymcnt  of  uriijuial  I'mhl  in  the  lilralion  of  resins 
in  hops.   Larsen.  SeeXVIlI. 

Determiruition  of  total  solids  atid  nitrogen  in  milk. 
Meillere.   See  XIXa. 

Detection  anddetermiiuttion  of  saccharin  in  foodstuffs. 
Ceccherelli.    See  XIXa. 

Detcnniiuition  of  crude  fibre.   Fanto  and  Nikolitsch. 
See  XIXa. 

Delertnination  of  iron  in  water  with  titanium  tri- 
chloride.   Zink  and  Liere.    Sec  XI  Xb. 

Determination  of  organic  matter  in  potable  water. 
Filippo   and   Backer.     See   XIXb. 

A  possible  source  of  error  in  alkaloidal  assays.   Self. 
See  XX. 

Separation  and  identijication  of  certain  homologous 
a-dikeioncs   [iliacetyl,   etc.].     Johiin.     See   XX. 

Reactions  of  vanillin.     Haussler.     See   XX. 

Furnuildehyde  reactions.    Salkowski.    Sec  XX. 

Determination  of  formaldehyde  ami  methyl  alcohol 
in  aqueous  solutions.  Lockemann  and  Croner. 
,See  XX. 

Delermitiation  of  methyl  alcohol  in  aqueous  solution . 
Von  Fellenberg.     See  XX. 
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Gas   analysis;     Quantitative - 

method.       Badisehe    AnUin    uhd    Soda    Fabrik. 
Ger.  Pat.  281,157,  May  22,  1913. 

Sound  waves  are  produced  In  the  gaseous  mixture 
under  examination,  and  the  tone  produced  is  com- 
pared with  a  note  of  definite  pitch  produced 
simultaneously.  The  sound  waves  are  transmitted 
by  a  microphone  or  telephone  to  a  vibrating 
tongue  or  a  small  group  of  vibrating  tongues  which 
will  respond  only  to  waves  of  definite  frequency, 
corresponding  to  a  definite  composition  of  the 
gaseous  inixtiu'e.  The  vibrating  tongue  or  tongues 
may  be  connected  with  an  alarm  or  with  a  recording  i 
device.  A  whistle  or  pipe  actuated  by  pure  air.  or  a 
tuning  fork,  bell,  or  the  like,  may  be  used  for  pro- 
ducing the  standard  note  for  comparison.  The 
method  is  less  sensitive  the  lower  the  pitch  of  the 
note   produced. — A.  .S. 

Gas  mixtures  ;    Analysis  of .    Badisehe  AnUin 

und  Soda  Fabrik.     Ger.  Pat.  281,584,  Jan.  4, 
1914. 

Two  similar  vessels,  sealed  at  their  lower  open 
ends  in  liquid  in  a  common  receptacle,  are  filled 
respectively  with  the  gas  under  examination  and 
with  a  standard  gas  for  comparison,  e.g.,  air. 
The  gases  are  then  allowed  to  flow  out  through 
narrow  openings,  as  far  as  possible  under  the  same 
pressure,  imtU  a  definite  quantity  of  the  standard 
gas  has  escaped  :  the  volume  of  the  other  gas 
escaping  in  the  same  time  is  a  measure  of  the  density 
and  hence  of  the  composition  of  the  gas.  The 
movements  of  the  vessels  as  the  gases  are  intro- 
duced and  discharged  may  be  made  to  control 
automatically  the  gas  inlet  and  outlet  valves  and  a 
recording  device. — A.  S. 

Calorimetry  of  gaseous  fuels.     U.S.  Pat.  1,134,768. 
See  lU. 
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Advisory  Council  on  industrial  research. 

On  May  13th  the  President  of  the  Board  of  Edu- 
cation stated  that  he  was  including  in  the  estimates 
for  salaries  and  expenses  of  the  Board  a  sum  of 
£25,000  to  £30,000  for  the  purpose  of  instituting 
an  advisory  council  on  industrial  research,  which 
should  represent  the  various  industries  of  the 
country  and  work  in  co-operationwith  the  Board  of 
Trade  to  secure  closer  association  of  science  with 
industry.  He  hoped  that  the  advisory  council 
would  begin  their  work  in  a  few  weeks. 

War  economy  and  chemical  industry  [in  Germany]. 
Chem.-Zeit.,  1915,  39,  251. 

In  Germany  the  control  of  all  raw  materials 
required  in  the  manufactiu-e  of  munitions  of  war 
is  in  the  hands  of  a  special  department  of  the 
war  office.  Committees  have  been  appointed  to 
deal  with  metals,  chemicals,  skins,  leather  and 
tanning  materials,  jute,  flax,  linen  yarn,  rubber, 
cotton,  hemp,  tinplate,  and  organic  products, 
and  supervision  has  been  facilitated  by  establishing 
raw-material  companies,  sucli  as  KammwoU  A.-G., 
Kriegschemikalien  A.-G.,  and  Kriegsmetall  A.-G., 
and  clearing  houses  for  linen  yarn,  flax,  jute, 
rubber,  wool,  and  horsehair.  The  resources  of 
Belgium  also  are  being  organised  and  a  bureau  of 
administration  for  raw  materials  exists  in  Brussels. 
Steps  have  been  taken  to  enlarge  the  ovitpiit  of 
ammonia,  nitric  acid,  and  calcined  alumina,  and 
great  activity  is  reported  in  the  production  of 
metals,  especially  of  refined  copper,  whilst  the 
refining  of  zinc  constitutes  a  new  industry  for 
Germany.  Successful  substitutes  for  aluminium, 
brass,  and  copper  alloys  have  been  found  in  tin- 


plate,  steel,  and  galvanised  iron,  respectively, 
and  iton  is  being  employed  for  makmg  elec- 
trical conductors, — P.  Sodn. 


Diffrcsion  in  aqueous  solution  ;   Counter  - 


G.  S. 


Walpole.  Biochem.  J.,  1915,  9,  132—137. 
ExPERrMENTS  described  by  Osborne  and  Jackson 
(Biochem.  J.,  1914,  8,  246),  in  which  two  solutions 
were  placed  in  contact  over  a  relatively  small 
surface,  the  one  vertically  over  the  other,  were 
repeated  ;  the  upper  one  was  a  N  /lO  potassium 
chloride  solution  and  the  lower  one  a  similar  solu- 
tion containing  also  ammonium  siilphate  (3-moI. 
strength).  The  conclusions  of  Osborne  and 
Jackson  are  confirmed,  but  additional  determina- 
tions of  potassium  and  ammonia  in  the  two  solutions 
suggest  the  following  expression  of  the  results  : — 
^Vfter  some  days  the  ammonia  ditTuses  into  the 
upper  liquid  faster  than  the  equivalent  quantity 
of  stilphate,  with  the  result  that  the  chloride 
concentration  in  the  upper  hquid  increases,  whilst 
the  potassium  concentration  increases  in  the 
lower  liquid. — W.  P.  S. 

Electrical  conductivity  of  pure  liquids.  J.  Carvallo. 
Ann.  Phys.,  1914,  [ix.l,  1,  171^225  ;  2,  142— 
225.     J.  Chem.  Soc,  1915,  108,  ii.,  135. 

The  question  as  to  whether  liquids  other  than 
water  are  characterised  by  a  definite  limiting  con- 
ductivity in  the  pure  state  has  been  investigated 
by  experiments  on  sulphxu:  dioxide,  ethyl  ether, 
ammonia,  acetone,  methyl  alcohol,  ethyl  alcohol, 
hydrogen  cyanide,  and  hydrogen  iodide.  Pre- 
liminary purification  was  effected  by  a  series  of 
fractional  distillations  at  the  ordinary  pressure  or 
in  a  vacuum,  and  in  some  cases  further  purification 
resulted  on  the  prolonged  passage  of  a  continuous 
current  through  the  liquid  The  electrical  treat- 
ment was  always  found  to  be  accompanied  by  a 
diminution  of  the  conducting  power  in  the  case  of 
ethyl  ether,  aliphatic  hydrocarbons,  and  ammonia  ; 
ethyl  alcohol  gave  an  increase,  methyl  alcohol  no 
effect,  and  with  sidphur  dioxide  and  acetone  the 
change  was  variable,  and  depended  on  the  sample 
of  liquid  subjected  to  the  action  of  the  current. 
In  the  Umiting  condition  reached  in  the  case  of 
sulphur  dioxide,  ammonia,  ethyl  ether,  and  the 
hydrocarbons,  the  behaviour  of  the  liquids  re- 
sembles that  wliich  is  met  with  in  gases,  and 
suggests  that  these  substances  have  no  measiu'able 
characteristic  conductivity  in  the  pure  state. 
The  following  values,  representing  the  minimum 
observed  conductivities,  are  recorded ;  in  most 
cases  these  are  very  much  smaller  than  the  values 
recorded  by  previous  observers  :  sulphur  dioxide 
(15°C),  1-8x10-";  ammonia  (15°),  38  X  lO'i", 
(—80°)  4-9  X  10"i»  ;  ethyl  ether  (16°),  7-6  x  10-»6  ; 
acetone  (15°),  1-2  xlQ-'";  ethyl  alcohol  (17°), 
0-9  X  10-8  ;  methyl  alcohol  (0—20°),  8-0  x  10""'  ; 
hydrogen  cyanide  (0°),  1-1 X 10"^.  It  would 
appear  that  a  luniting  conductivity,  which  is 
independent  of  the  intensity  of  the  electric  field, 
cannot  be  regarded  as  a  criterion  of  a  perfectly 
pure  liquid,  as  suggested  by  Warburg.  This 
independence  has  been  found  m  liquids  which  were 
known  to  contain  traces  of  impiu'ities.  Under  the 
influence  of  light,  sulphur  dioxide  decomposed  in 
accordance  with  the  equation  3S0  2  =  S -|- 2S0  j. 
The  impiu'ities  which  are  thus  introduced  can 
only  be  removed  by  distillation  in  a  vacuum  in  the 
dark  or  by  the  electrical  method.  The  solutions 
of  sulphur  and  sulphur  trioxide  are  photo-elec- 
trically  sensitive. 

The    new    technical   chemistry    laboratories    of   the 

Imperial    College    of    Science    and    Technology. 

Engineering,  1915,  99,  551. 

The  new  laboratories  for  chemical  technology  at 

the  Imperial  College  of  Science,  South  Kensington, 
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were  openod  on  May  12th.  Tho  laboratories  axe 
under  tne  dire<;tion  of  rrofessor  W.  A.  Bone.  K.R.S., 
Jlnd  arc  intended  solely  (or   post-ptradiiate   work. 

J'his  posl-gradiiatc  course  extends  o\ev  two  years; 
n  the  first  year  students  arc  practisi'd  in  technical 
Analyses  and  the  like,  whilst  in  the  second  year 
they  will  engage  in  rcscaifh  work  properly  so-called. 
Professor  Bone  has.  moreover,  made  arrangement* 
by  wliich  a  niunber  of  selected  students  go  aimuaUy 
to  the  Skinningrove  Iron  Works  for  a  month,  where 
they  arc  enabled  to  gain  experience  in  the  conduct 
of  coke-ovens,  blast-furnaces,  steel  furnaces,  gas- 
producers,  etc.  A  temporaiy  arrangement  has 
also  been  effected  with  the  Home  Otlice,  in  virtue  of 
which  gther  students  are  annually  given  the 
opportunity  of  a  month's  work  at  the  Kskmcals 
e>Lperimeiital  station. 

For  the  present,  special  attention  is  to  be  directed 
to  tlie  detailed  study  of  refractory  materials. 
Research  of  this  class  has  been  somewhat  neglected 
in  this  country,  with  the  result  that  for  many 
purposes  speirial  lirebricks  have  had  to  l)e  imported 
from  (Germany  or  America.  The  work  at  the  new 
laboratories  will,  however,  soon  put  our  firebrick 
manvifa<-turers  in  possession  of  tlio  requisit«  data 
for  the  production  of  refractory  materials  tq  suit 
all   present  requirements. 

The  new  laboratories  occupy  two  floors.  On 
tho  ground  floor  are  the  laboratory  for  refractory 
materials  and  the  general  analytical  laboratory. 
Thi-re  is  also  here  a  workshop  in  which  instrument- 
making  is  carried  out.  a  drawing-oUiwe,  and  a 
photographic  dark-room.  On  the  second  floor 
is  a  lectiu-e  theatre,  a  room  for  experiments  re- 
quiring to  be  carried  out  in  the  dark,  a  private 
reseArt'h  laboratory,  and  a  gi'iieral  research  labora- 
t<iry.  The  laboratory  has  been  pi'ovided  with  a 
Mond  producer  fitted  with  ammonia-recovery 
plant,  and  with  a  gas-hold<;r  capable  of  holding 
3000  cub.  ft.  of  gi^.  .Steam,  air  under  pressui'e, 
gas.  and  electricity  are  laid  on  lo  eacli  work-bench. 
The  steam  is  supplied  at  100  lb.  pressure  from 
boilers  outside  the  bxiilding.  but  Is  r<'(luced  to  10  lb. 
before  distribution.  It  is  useil  for  drying,  distilla- 
tion, and  boiling.  The  electric  current  is  used  in  part 
for  operating  neaters.  but  mainly  for  supplying 
power  for  various  minor  operations,  such  as  the 
driving  of  the  ,Sinilcinson  filtrate-washer. 

The  analytical  laboratory  is  fitt<'d  with  complete 
plant  for  the  investigation  of  solid,  liquid,  and 
gaseous  fuels,  whilst  in  the  laboratory  for  refractory 
materials  there  is,  in  addition  to  grinding  and 
crushing  machinery,  an  Adie  tensile-t/Csting 
machine.  An  experimental  coking  plant,  with  which 
all  the  ordinary  chemical  operations  pertaining  to 
coke-oven  practice  can  be  carried  out,  is  also 
installed  in  this  room.  A  tar-still  is  another  important 
piece  of  apparatus  here,  and  the  students  are  re- 
(juired  to  conduct  the  complete  series  of  operations 
included  in  the  passage  from  crude  tar  to  a  finished 
dye.  I'rovision  is  made  by  which  any  one  of  the 
furnaces  throughout  the  building  can  be  coupled 
up  to  a  recording  pyrometer. 

In  the  private  research  laboratory  experiments 
on  the  occlusion  of  gas  by  heated  metals  are  in 
progress.  The  plant  here  includes  two  different 
patterns  of  molecular  air-pumps,  l)y  means  of 
which  very  high  vacua  can  readily  be  maintained 
for  very  long  periods  of  time.  Another  research 
in  progress  in  this  laboratory  has  reference  to  the 
surface-combustion  of  gase^  sucli  as  electrolytic 
gases,  or  a  mixture  of  oxygen  and  carl>on  monoxide. 
A  plant  by  which  gas  can  be  compressed  at  200 
atmospheres  into  cylinders  is  provided  in  the 
generad  research  laboratory.  A  large  furnace  has 
just  been  erected  in  this  laboratory  with  a  view  to 
determining  the  relative  effects  in  furnace  work 
of  "regenerating"  the  air  supply,  the  gas  supply, 
or  both.  Coupled  to  this  is  a  "  Bimeter"  CO, 
recorder. 


This  laboratory  also  contaiiw  an  lonides  brass- 
melting  furmvce  an<l  balanced  gas-governor.  The 
latter,  when  supplied  with  air  and  gas  at  different  oc 
varying  pressures,  passes  on  a  mixture  of  both 
at  constant  pressure  and  composition  to  tlie  fur- 
nace. This  mixture  is  per  se  explosive,  but  the 
designer  has  succeeded  in  entirely  suppressing 
back-firing,  the  mixture  not  igniting  till  it  reaches 
the  furnace.  It  eutci-s  this  tangentially,  and  whilst 
burning  traces  a  helical  path  round  the  crucible. 
A  very  high  fuel  economy  is  claimed,  20  lb.  of 
brass  being  melted  with  a  consumption  of  but  1-t 
to  1-8  cub.  ft.  of  gas  per  pound. 

Photochemical    reacUouK  :      Kinclicn    of .       L). 

Berthelot.  Comptes  rend..  11)15,  160,  519—522. 
From  kinetic,  thermal,  and  electrical  energy  con- 
siderations, it  is  shown  that  the  speed  of  the 
electrons  emitted  by  .a  surface  exposed  to  radiation 
is  independent  of  tlu?  intensity  of  tlie  in<;ident  ray, 
but  depends  on  the  square  root  of  the  frequency, 
and  that  in  photochemical  reactions  the  frequeiu-y 
plays  the  same  role  as  t«mperat\U'e  in  ordinary 
chemical  reactions.  Under  the  influence  of  light 
the  particles  acquire  much  higher  velocities  than 
under  the  influence  of  heat ;  hence  increase 
of  temperature  has  little  effect  on  photochemical 
reactions.  If  the  temperature  coefficient  of  a  photo- 
chemical reaction  l)e  found  to  have  a  value 
higher  than  1  -10,  this  is  due  to  secondary  chemiual 
reactions  following  the  primary  photochemical 
reaction. — B.  N. 


Iodine;    Blue  adsorption  comjiound'i  of- 


■  if- 
and  111.  Derivatives  of  o-  and  y-pyrone.  G. 
Barger  and  W.  VV.  Starling.  Chem.  Soc.  Trans., 
1915,  107,  411—424. 

In  addition  to  starch,  sapouarin,  aiiigeniu,  etc.,  a 
large  number  of  synthetic  substances  give  blue 
additive  products  with  iodine,  which  are  either 
mixed  crystals  or  amorphous  adsorption  com- 
pounds formed  as  the  result  of  residual  valency. 
There  is  a  qualitative  connection  between  chemical 
constitution  and  power  of  adsorbing  iodine,  since 
closely  related  substances  as  dihydrocoumarins, 
and  flavanones,  not  possessing  a  crossed  con- 
jugated double  Unkage,  :  C.C.C  :,  do  not  form 
blue  additive  compounds  with  iodine,  whilst 
quinones  and  phthalcins,  which  contain  this 
linkage,  show  an  identical  l)ehaviour  to  iodine. 
Aiyl  groups  exert  a  favourable  influence  on  iodine 
adsorption  :  with  one  benzene  ring  adsorption 
occurs  with  iV/100 — iV/1000  iodine,  with  two 
benzene  rings  down  to  A'^/ 10,000,  and  with  thi'ee 
benzene  rings  down  to  A'/ 100,000  iodine.  Alkyl 
groups,  particularly  the  isopropyl-group,  diminish 
the  power  of  adsorption,  whilst  the  introduction  of 
hydroxyl-group  in  xanthone,  and  methoxy-groups 
in  thioxanthone  greatly  increases  it,  but  these 
regularities    apply     only     within     narrow     limits. 

— G.  F.  M. 

Jellies  ;    Velocity  of  formation  and  solution,  and  the 

swelliiuj,  of .     I.  Traube    and    F.    Kohler. 

Intern.  Zeits.  phys.-chem.  Biol.,  1915,  2,  42 — 84. 
J.  Chem.  Soc,  1915,  108,  ii.,  154—155. 

The  authow  investigated  the  effects  of  the 
addition  of  various  substances  on  the  rate  at  which 
gelatin  solutions  gelatinise,  and  also  on  the  rate 
of  re-solution  of  the  gel.  The  formation  of  tho  gel 
is  hindered  by  chloroform,  ether,  and  other 
narcotics,  a  large  number  of  which  were  tested. 
The  solution  of  the  gel,  on  the  other  hand,  is 
accelerated,  and  when  the  narcotics  are  arranged 
in  the  order  corresponding  with  the  degree  to 
which  they  liinder  the  formation  of  the  gelatin 
gel,  it  is  found  to  be  practically  the  same  order  as 
that  for  the  acceleration  of  gel  solution.  Non- 
electrolytes,  such  as  glycerol  and  the  sugars, 
which    increase    surface    tension,     accelerate    gel 
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formation,  and  correspoadingly  inhibit  gel  solution 
Acids  in  amounts  of  less  than  001  mol.  per  Utre 
increase  the  rate  of   gel  formation.     Above  this 
concentration    they    exert    an    inhibiting    action, 
which    reaches    a    maximum    when   the    solution 
contains  0019  mol.  of  almost  any  acid  per  litre. 
The  rate  of  solution  of  the  gel  is  affected  in  exactly 
the     reverse     manner.     Bases     similarly     inhiliit 
formation    and    accelerate    solution    of    the    gel. 
Salts,    in    the    case    of    dilute    gelatin    solutions, 
accelerate  formation  and  uihibit  solution  of  the 
gel,  the  extent  of  influence  being  represented  by 
the  order  Ca — K — Na  for  cations  and  trichloro- 
acetate,  saUcylate,  iodide,  bromide,  cyanide,  nitrate, 
chloride,  sulphate,  citrate  for  anions,  the  foremost 
in  each  series  exerting  the  strongest  action.     With 
larger    concentrations    of     the    gelatin    the    order 
becomes  changed.     Alkaloidal  salts  behave  in  a 
similar  way,  provided  the  gelatin  solution  is  dilute'. 
With   more   concentrated   solutions   the   effect   is 
reversed.     Consequently   for  certain  strengths   of 
gelatin  solution,  pilocarpine,  which  has  the  greatest 
accelerating    action    on    gel    formation    in    dUute 
gelatin  solutions,  and  atropine,  which  has  the  least, 
become  antagonistic.     Similar  antagonism  occurs 
between     non-electrolytes     which     lower     surface 
tension  and  those  which  raise  it ;  between  narcotics 
and   peptone,    narcotics   and   salts,   and   between 
various  salts,  particularly  between  a  calcium  and 
the     corresponding     sodium     salt.     The     authors 
show  that  a  complete  analogy  exists  between  the 
sweUing   of   colloids   and   the   formation   and   re- 
solution of  gels.     The  greater  the  effect  of  an  agent 
on  the  velocity  of  gel  solution  or  formation,  the 
greater  is  the  effect  on  the  capacity  of  coUoids  for 
sweUing.     The  concentration  of  acid  which  pro- 
duces   the    maximum    inhibiting    action    on    gel 
formation  is   approximately   that  which  has   the 
greatest  effect  on  imbibition.     The  authors  point 
out  the  bearing  of  these  results  on  the  problems 
of  narcosis,  haemolysis,  chemotaxis,  inflammation, 
mechanism  of  muscle  contraction,  production  of 
oedema,  etc. 

Solid    atid    liquid    pitases ;      Exchatiye    of    atama 

between .    G.  von  Hevesy.    Physikal.  Zeits., 

1915,  16,  52—55.  J.  Chem.  Soc,  1915,  108, 
ii.,  156. 
ExPBRiMENTs  are  described  which  have  enabled 
the  author  to  measure  the  rate  of  molecular 
exchange  at  the  surface  of  separation  of  soUds  and 
Uquids.  The  observations  were  made  on  lead 
and  its  compounds,  and  measurements  of  small 
changes  in  the  distribution  of  lead  at  the  contact 
surface  were  made  possible  by  the  addition  of 
traces  of  thorium-B,  which  is  an  isotope  of  lead, 
to  the  liquid  or  solid  phase. 

In  this  way,  observations  have  been  made  on 
the  molecular  exchange  between  solid  lead  chloride 
and  a  saturated  solution  of  the  salt,  and   at  the 
surface  of  contact  of  metaUic  lead  and  lead  dioxide 
and  solutions  of  lead  nitrate  of  varying  concen- 
tration.    The  rate  of  exchange  at  the  surface  of 
metaUic  lead  in  contact  with  a  solution  of  lead 
nitrate  containing  thoriimi-B  is  of  such  magnitude 
as  to  suggest  that  the  exchange  is  not  that  which 
corresponds      \vith        complete       thermodynamic 
equilibrium,   but  is  due  to  the  action  of   "  local 
currents."     At    some     points    lead     passes     into 
solution,    and    at   others   separation   takes   place. 
At  the  surface  of  contact  of  pure  lead  dioxide  and 
a  solution  which  contained  lead  nitrate  (OOOliV) 
and  nitric  acid  (OOOliV)  and  was  saturated  with 
*'  infected  "    lead    dioxide,    the   rate   of   exchange 
was  found  to  be  verv  much  smaller.     In  this  case 
it  is  possible  that  the  observed  rate  corresponds 
approximately   with   the   kinetic   exchange  which 
would  be  found  in  a  condition  of  thermodynamic 
equilibrium. 


Oxidising    and    reducing    enzymes ;     Individuality 

of .    A.  Bach.    Arch.  Sci.  Phys.  Nat.,  1915, 

[iv],  39,  59—71.  J.  Chem.  Soc,  1915,  108,  i.,  184. 
WOKER    (this   J.,    1911.    414)   has   developed   the 
theory     that     the     different     enzyme     actions — 
peroxydase,  catalase,  oxvgenase,  and  perhydridase 
— are  all  due  to  the  action  of  a  single  ferment 
having    the    properties    of    an    aldehyde    which 
acts   differently   according   to   the   nature   of   the 
medium.     A    number    of    experimental    facts    are 
now   brought   forward   to   refute   this  hjTiothesis, 
and  it  is  shown  that  each  of  the  enzymes  named  has 
a  clearly  marked  individuality.  Neither  peroxydase, 
catalase,    nor    phenolase    (that    is,    peroxydase -t- 
oxygenase)  are  able  to  reduce  ammoniaeal  silver 
oxide  in  the  cold,  nor  do  they  show  a  coloration 
with   magenta-sidphurous   acid.     They   have   not 
therefore     aldehydic     properties.      When     boiled 
catalase   solution,    that  is,   the   substances  which 
accompany    catalase   and   constitute   its   reaction 
medium,    is    added    to    purified    peroxydase,    the 
mixture  is  unable  to  Uberate  oxygen  from  hydrogen 
peroxide.     In  like  manner,  the  addition  of  boiled 
peroxydase  solution  to  catalase  does  not  accelerate 
the  oxidising  action  of  hydrogen  peroxide.     Per- 
oxydase, together  mth  a  boiled  phenolase  solution, 
is  not  able  to  transfer  molecular  oxygen  to  oxidis- 
able   molecides.     The   enzyme   mixture   can   only 
transfer  oxvgen  feebly  linked  to  peroxides  to  such 
oxidisable  substances.     Even  in  presence  of  the 
substances    which     accompany    perhydridase    in 
miUc   together  with   acetaldehyde,   peroxydase  is 
unable     to     reduce     nitrates.     The     appropriate 
medium  has  no  effect  in  causing  the  enzyme  to 
exercise  a  strange  property. 


Agricultural  and  forest  products  of  German  hast 
Africa.     Bidl.   Imp.   Inst.,   1915,   13,   110—134. 
(See  also  this  .7.,  1915,  361.) 
The    (-hief    exports    of    chemical    interest    from 
German  East  Africa  in  1911  and  1912  were  : — 


Product. 


( 'opal    

('opra    

Cotton,  niw     

Ground  nuts    

Hides  and  skins 

Kapok 

Rubber  and  cutta-percha  (plantation) 

Do.  (wild)    

Sesam^  seed     

^>isal  hemp 

Sorchuin  

Syrup  and  molasses 

Tanning  woods  and  barks 

Wax 

Woods,  timber,  and  charcoal   .... 


1911. 


1912. 


£ 

5370 

02,249 

66.591 

24,487 

131.759 

1151 

180,480 

58,568 

20,191 

226,612 

1035 

1679 

4793 

40,846 

25,940 


£ 

5968 

78,152 

10.1,512 

63,602 

203.368 

3130 

362.012 

59.298 

26.186 

367.961 

7478 

580 

4992 

41,453 

11.857 


— A.  S. 
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of    Trade    J., 


Russian    Customs    Tariff.       Board 
May  13,   1915. 

A  Russian  Imperial  Decree  was  promulgated  on 
March  12th /25th,  whereby  the  proposed  changes 
in  the  Customs  Tariff  for  imported  goods  (see  this 
J.,  1915,  381)  at  once  become  operative. 
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ICXPLOSIVES,    THEIR    MANUFACTURE,     PROPERTIES, 

Tests  and  Histohy.  By  Arthi'r  Mahsiiall. 
.1.  mill  A.  Cluircliill,  7.  (iri-at  MailhoroiiKh 
Stroft.  [.oiulnn.      \vi  I  (iD.'i  paRcs.     I'pii'o  21s. 

This  is  an  (>|ipi>i'tiiiii>  inoiiu-nt  for  tlii>  .^ppoaranco 
of  II  lri-alisi>  III)  I'xplosivt's.  for  tin*  lirwil  ilccision 
ill  (111-  tjri-al  war  in  wliitli  (In-  rliirf  ii\  ilisi'd  nations 
all-  I'li^afji-il  will  ili'pi-ti<l  mainly  upon  tlu'  iiuality 
anil  ([uantity  of  llii"  i-xplosivt-s  availaMc.  This 
woik  (lilVi'i-s  from  several  of  its  prodpccssors 
in  that  llie  aiidior  has  niadc  a  rarffiil  stuily  of  (ho 
lidrnl  iMi'  of  the  suliject  ami  has  not  niiMfly  lom- 
pili'il  lioth  ^oml  and  had.  The  ri'fi>ronres  to 
oriyinal  sourrcs  of  inhirniation  will  ho  I'oinid  most, 
nsuful  hy  I  hose  who  wish  to  make  a  more  detailed 
•-(iidy  of  any  special  hranih  of  this  very  wide 
^iilijeit.  The  historieal  portion  is  hrief.  especially 
that  relatinj;  to  the  early  histoiy  of  jjunpowder. 
This  is,  perhaps,  as  well  lieeavise  the  author  ([uotes 
with  approval  (iililxin's  summary.  whi>h  is 
nol<iriously  erroneous. 

.Mr.  Mai'shall  not  only  deals  with  the  various 
e\|ilc>si\es  as  such,  hut  also  with  the  properties 
and  preparation  of  the  materials  u.sod.  Alany 
of  these  materials  are  necessarily  made  in  the 
vicinity  of  the  explosives  factory,  for  in.stance, 
nitric  acid  ;  Imt  soap  is  only  exceptionally  made 
in  conm'ction  with  explosives  and  the  sketch  of  the 
soap  industry  mi<rht.  with  advantage,  Ije  omitted. 
'J'he  des<Tiption  of  the  processes  of  manufacture 
of  the  various  kinds  ol^  explosives  is  clear  and 
concise  and  the  information  up  to  date.  The 
same  may  he  said  of  the  perpetually  varying 
methods  of  te.stins;.  .Mr.  .Maisihall's"  hook  is 
evidently  the  result,  of  careful  study  as  well  its 
practical  experience,  and  can  he  recommended 
to  all  who  wish  for  reliable  information  on  the 
suhject  with  which  it  deals. — W.  K.  R. 

Ukport    op    the     Departme.ntal    Committee 

.APPOINTED       to       investigate       THE       DANGER 

.\ttend.\.nt  on  the  Use  of  P.\ints  containing 
Lbiad  i.v  the  P.\inting  ok  Buildings. 
[Cd.  7,882.]  VVyman  and  Sons,  Fetter  Lane, 
Ix)ndon,  E.C.     Price  Is.  2d. 

Bl'I.UCTIN  OF  THE  I.MPEKIAI.  INSTITUTE.     Vol.  XIII. 

No.  1.  .January — .March,  101.').  Price  2s.  (5d. 
This  is.sue  of  the  Bulletin  contains  the  results  of 
investigations  in  connection  with  vegetable  drugs 
and  poisonous  plants,  wheat  from  Egypt,  the 
1-s.sential  oil  of  .Sherungulu  tubers,  rubber  from 
India  and  Dominica,  fibres  from  various  soiu-ces, 
and  boxwood  from  South  Africa  ;  also  a  special 
article  on  the  lime  and  the  lemon  as  sources  of 
citric  acid  and  essential  oils.  The  general  articles 
deal  with  the  possibilities  of  sericulture  in  British 
Colonies  and  Dependencies,  and  the  agricultural 
and  forest  products  of  German  East  Airica. 
Abstracts  of  several  of  the  articles  appear  in  this 
issue  of  the  Journal, 

Chemical  Technology  and  Analysis  of  Oils, 
P.\Ts,  AND  Waxes.  Vol.  II  f.  By  Dr.  J. 
Lewkowitscu.  Edited  by  ti.  H.  Warburton. 
Macmillan  and  Co.,  Ltd.,  St.  Martin's  Street, 
liOndon,  W.C.     Price  20s. 

This,  the  last  volume  of  the  fifth  edition  of  Dr. 
l>>wkowitsch's  well-known  work,  covers  4.5.'>  pages, 
and  i-ontains,  besides  two  chapters,  an  alphabetical 
index  of  the  three  volumes.  Chapter  XV.  is 
devoted  to  the  technology  of  manufactured  oils, 
fats,  and  waxes,  and  the  technical  and  commercial 
examination  of  the  products  of  the  oil,  fat,  and 
wax  industries.  Subdivisions  of  the  chapter  deal 
with  1  ilibh  oils  and  fats,  burning  oils,  illuminating 
oils,  paint  oils,  lubricating  oils,  wofil  oils,  emulsified 


oils,  hydropenated,  iodised,  brominated,  sul- 
phurised, boiled,  and  oxidised  oils,  vulcanised  oils, 
nitrated  oils,  sulphonatcd  oils  ;  the  candle  in- 
dustry, the  fatty  acid  in<lustry  ;  soap  and  glycerin 
manufacture;  and  the  technology  of  waxes, 
Chai)ter  XVI.  deals  with  the  technology  of  waste 
oils,  fats,  and  waxes,  and  (he  commercial  products 
derived  therefrom. 

Textu.io  Coi/)ur  Mixing.     By  David  Patrrson. 

P.H.S.E.      Second      Pevised      lOdition.      Scott, 

(ireenwood    and    Son,    S,    Hi'oailwav,     fyudgate, 

Ijondon,  E.C.      128  pp.  ilby  ,f>{  in.      Price  7s.   (id. 

The  e.arly  pages  of  this  book  .are  devoted  to  a  brief 

consideration    of    the    theory    of    colour    and    the 

analysis  of  light,   including'  a  description  of  (he 

spectroscope  and    its  uses."     Subsoijuent  chapters 

deal  with  absorption  colours,  colour  mixing,  and 

j    primary,  secondary,  and  tei-tiary  colours.     There 

are    miinerous    illu-strations,     including    coloured 

plates  and  j>attern  sheets. 

The  TTtihsation  of  Wa.=ite  Products.     P.y  Dr. 
TllEOnoR  Koj.l.El!.     Ti-anslated  from  the  second 
revised  (Jerman  edition.     Scott,  (Ireenwood  and 
Son,     8,     Broadway,     Ludgate.     London,     E.C. 
;{27  pages.     9  by  5 1  in.     Price  7s.  (id. 
i   The  wide  range  of  waste  materials  covered  by  this 
I    work   is  shown  in  the   following   list  of   chapter 
headings  : — -1.  The  wast«  of  towTis.      II.  Blood  and 
slaughter-house  refuse.     III.  Fat  from  waste.     IV. 
Tannery  wast«.     V.  I^eather  waste.     VI.  Fur  and 
featlier    waste.     VII.    Waste    horn.     VIII.    Fish 
waste.  IX.  Mother-of-pearl  waste.      X.  Vege- 

table ivory  waste.  XL  Waste  wood.  XII.  Cork 
waste.  XIII.  Waste  paper  and  bookbinders' 
waste.  XIV.  Paper  and  pulp  works  by-products. 
XV.  Waste  produced  in  the  manufacture  of  parch- 
ment paper.  XVI.  Wool  waste.  XVII.  SUk 
waste.  XVIII.  Waste  waters  of  cloth  factories. 
XIX.  Cotton  spinners'  waste.  XX.  Jute  waste. 
XXI.  Utilisation  of  rags.  XXII.  Colouring 
matters  from  waste.  XXIII.  Residues  in  the 
manufacture  of  aniline  dyes.  XXIV.  Dyers'  waste 
waters.  XXV.  Waste  produced  in  butter  making. 
XXVI.  Molasses.  XXVII.  Waste  liquids  from 
sugar  works.  XXVIII.  Fruit.  XXIX.  Waste  pro- 
ducts of  the  manufacture  of  starch.  XXX. 
Brewers'  waste.  XXXI.  Wine  residues.  XXXII. 
Indiarubber  and  caoutchouc  waste.  XXXIII. 
Amber  waste.  XXXIV.  Utilisation  of  turf  or  peat. 
XXXV.  Manufactured  fuels.  XXXVI.  lUumina- 
ting  gas  from  waste,  and  by-products  of  the  manu- 
facture of  coal-gas.  XXXVII.  By-products  in  the 
treatment  of  coal-tar  oiLs.  XXXVIII.  Ammonia 
recovery.  XXXIX.  Petroleum  residues.  XIj.  By- 
products in  the  manufacture  of  rosin  oil.  XLI. 
Soap  makers'  waste.  XLII.  Alkali  waste  and  the 
recovery  of  soda.  XLI II.  Sulphur.  XLIV.  Salt 
waste.  XLV.  Gold  and  silver  waste.  XLVI.  Plat- 
inum residues.  XLVI  I.  Iridium  from  goldsmiths' 
sweepings.  XLVIII.  Metal  waste.  XLIX.  Tin 
plate  waste.  L.  Calamine  slimes.  LI.  Waste  iron. 
LII.  By-products  in  the  manufacture  of  mineral 
waters.  LIII.  Infusorial  earth.  LIV.  Meerschaum. 
LV.  Mica  waste.  I^VI.  Slate  waste.  LVII.  Broken 
poi'celain,  earthenware,  and  glass.  LVIII.  Utilisa- 
tion of  waste  glass. 

First  Principles  of  Production.  By  J.  Taylor 
Peddie,  F.S.S.  Longman,  (ireen  and  Co.,  '.M, 
Paternoster  Row,  London.  231  pages.  7;;  by 
5  in.     Price  .5s. 
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Official  Notice. 


I'.VrKNTS,    DKSIti.NS.    AND    TIt.VDK    MARKS 
(TK.Ml'OHAHV)     HULKS.    AUG.    21.     I!M  1. 

Until  further  iiotii.'.  tlic  following  procedure 
will  be  adopted,  under  Kules  2  and  3  of  th(!  above 
Rules,  in  dealing  with  all  work  in  coiuu'etion  with 
Patents,  Designs,  and  Trade  Marks  (see  this  J„ 
1«14,  813):— 

1.  i)uring  the  ooutinuanee  of  the  war  no  patent 
will  be  sealed  and  no  registration  of  a  trade  mark 
or  design  will  be  granted  to  subjerts  of  any  State 
at  war  with  llis  .\Iaje.sty  (hereinafter  called  "such 
subjects  "). 

The  term  "  such  subjects,"  except  for  the 
purposes  of  paragraph  4  hereof,  will  be  taken  to 
include  (a)  a  firm  which  by  reason  of  its  constitu- 
tion may  be  considered  as  managed  or  controlled  by 
such  subjects  or  the  buslmss  whereof  is  wholly 
or  mainly  carried  on  on  behalf  of  such  sul)jects  ; 
(6)  a  company  whicii  has  riM-eived  its  constitution 
in  an  enemy's  State  ;  (c)  a  company  registered 
in  His  .Majesty's  Dominions,  the  business  whereof 
is  managed  or  controlled  by  such  subjects,  or  is 
carried  on  wholly  or  mainly  on  behalf  of  such  sub- 
jects. 

2.  As  regards  applications  for  patents,  designs, 
OP  trade  marks  no  distinction  will  in  the  first  place 
be  drawn  between  those  made  by  such  subjects  and 
those  made  by  other  persons.  All  proceedings 
thereunder  will  be  carried  on  as  usual  down  to 
and  including  acceptance  ;  but  in  the  case  of 
applications  by  such  subjects  aU  proceedings 
thereon   subsequent   to   acceptance    (except   such 

groceedings    and    matters    as    are    mentioned    in 
cction  9  of  the  Patents  and  Designs  Act,  1907) 
will  be  suspended  until  otherwise  directed. 

The  suspension  of  proceedings  upon  applications 
by  such  subjects  will  only  be  recalled  or  discharged 
upon  proper  terms  including,  if  thouglit  (it,  the 
release  of  the  applicant  of  the  privileges  and  rights 
which  he  would  otherwise  luave  under  Section  10 
of   the    Patents   and   Designs   .\ct,    1907. 

3.  Applicants  who  fail  to  conform  to  the  pro- 
visions of  the  Patents  and  Designs  Act,  1907,  the 
Trade  Marks  Act,  1905,  and  the  lUiles  made  there- 
under, will  run  the  risk  of  losing  their  rights  unless 
they  are  able  to  bring  themselves  under  the 
provisions  of  Rule  3  of  the  above  Rules.  Appli- 
cations under  Pule  3  {a)  sho\dd  be  made  and  will 
be  considered  at  such  time  as  the  applicant, 
patentee,  or  proprietor  of  a  design  or  trade  mark  as 
the  case  may  hi-,  is  in  a  position  to  do  the  said  act 
or  file  the  said  doc\unent  as  aforesaid.  Applica- 
tions under  Rule  3  (ft)  should  be  made  before  the 
date  for  the  doing  of  any  such  act. 

4.  As  regards  oppositioiLS  to  tin-  grant  of  patents 
and  the  registration  of  trade  marks,  arising  after 
the  commencement  of  the  war,  («)  oppositions  by 
su<!h  subjects  in  cases  where  the  grant  or  registra- 
tion opposed  is  one  to  a  British  citizen  or  alien 
friend  will  not  be  entertained:  (ft)  in  the  case 
where  the  grant  or  registration  opposed  is  a  grant 
or  registration  to  any  such  subject  the  notice  of 
opposition  will  be  a<x-epted,  but  all  further  pro- 
ceedings will  be  suspended  until  the  end  of  tlie  war. 

.5.  As  regards  inventions  communicated  by  such 
subjects  as  aforesaid  in  respect  of  which  patents 
are  applied  for  by  persons  in  thus  country,  these 
will  be  treated  in  the  same  manner  as  if  made 
directly  by  the  conununicator. 


Canadian  Section. 


Mcethu/  hrld  al  Tornnfo,  on  Thurnddi/,  Aiiril  2i)lli, 
litir.. 


IMIOI".  .1.  W.  BAIN  IN  THIO  CIIAIH. 


MANUFACTURK  OP  NITRITE  OF  SODA. 

BY  JAMES  TURNER. 

Of  tile  various  methods  of  converting  sodium 
nitrate'  into  nitrite,  practical  experience  has  shown 
th.at  reduction  by  means  of  metallic  lead  is  the 
method  best  adapted  for  working  on  a  large  scale. 
The  reason  is  that  both  lead  and  saltpetre  melt 
considerably  below  the  temperature  required  for 
the  reduction,  and  therefore  the  two  substances 
can  be  brought  into  very  intimate  contact. 

The  transference  of  oxygen  from  the  nitrate  to 
the  lead  is  slow  and  gradual,  and,  by  proper 
regulation  of  the  process,  the  amount  of  heat 
developed  by  the  reduction  is  insufiicient  to  destroy 
the  nitrate  completely ;  tiiis  may  occur  in  the 
reduction  with  charcoal  or  calcium  or  barium 
sidpliide. 

Even  in  the  lead  process  a  percentage  of  nitrate 
is  always  converted  into  caustic  soda,  l)\it  in  this 
case  the  by-products  can  be  regenerated  without 
difficulty.  The  lead  oxide  formed  in  the  process 
can   be  converted   easily   and   cheaply   into   lead. 

The  nitrite  liquor  formed  in  the  lead  process  is 
so  pure  that  the  preparation  of  a  salt  containing 
a  high  percentage  of  nitrite  presents  no  difficulties, 
while  in  all  the  other  metliods  the  liquors  contain 
a  consideral)le  amount  of  impurity,  making  it 
diffiiult  to  prepare  a  piu'e  salt. 

The  lead  usetl  must  be  a  very  pure  soft  Icarl, 
containing  not  more  than  about  0-2%  of  other 
metals.  The  lead  used  for  sulphuric  acid  chambers 
is  quite  suitable.  Less  piu'e  lead  induces  a  violent 
reaction  with  consequent  loss  of  yield,  and  pro- 
duces too  stiff  a  melt. 

('ommercial  sodium  nitrate  is  generally  used, 
and  should  not  contain  more  than  I ",',  of  sodium 
chloride,  otherwise  the  melt  is  liable  to  become 
still.  Recrystallised  nitrate  will  give  a  better 
yield,  but  on  account  of  the  expense  in  recrystal- 
lising,  it  is  preferable  to  use  the  commercial  salt. 

The  reaction  is  carried  out  in  a  shallow  cast-iron 
pan,  which  has  been  cast  from  the  best  pig  iron 
procural)lc.  Since  the  bottoms  of  the  pans  are 
heated  to  a  dark  red  heat,  and  exposed  to  rapid 
changes  of  temperature,  pans  which  arc  badly 
moulded,  or  cast  from  inferior  iron,  will  soon  crack 
or  produce  crevices,  wherein  the  melt  will  lodge, 
and  cause  it  to  get  overheated.  The  flue  should 
be  so  arranged  that  the  fire  gases  pass  evenly 
around  the  pan. 

The  melt  is  mixed  by  agitators  which  extend 
across  the  pan,  the  teeth  l)inng  so  constructed  that 
they  clean  or  stir  all  the  particles  lioth  from  the 
sides  and  Ijottom  of  the  pan.  Hy  continuous 
stirring,  the  lead  is  so  divided  that  it^  otters  a  large 
surface!  to  the  nitrate.  Good  and  uninterrupted 
stirring  is  therefore  necessary  for  the  rapid  carrying 
out  of  the  process. 

Stirring  Ls  also  essential  because,  at  a  tempera- 
ture only  a  little  above  that  at  which  the  reaction 
between  the  lead  and  the  nitrate  takes  place,  lead 
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will  act  energetically  on  the  pan,  and  the  over- 
heated lead  may  cause  a  violent  decomposition. 
Again*  lead  oxide  is  a  bad  conductor  of  heat. 
and  therefore,  if  it  were  allowed  to  remain  for  any 
length  of  time  on  the  hot  sides  of  the  pan,  over- 
heating might  easily  take  place.  On  this  account, 
the  inner  surface  of  the  pan  must  be  smooth.  The 
middle  of  the  bottom  of  the  pan  is  so  arranged 
that  no  oxide  can  deposit  there. 

The  action  of  lead  on  uielt«d  nitrate  commences 
at  about  420°  C,  and  it  is  best  to  introduce  the 
lead  at  that  temperature.  Sodium  nitrate  melts 
at  330°  C.  and  lead  at  335°  C.  The  temperature 
is  taken  by  means  of  a  pyrometer,  but  an  ex- 
perienced man  can  also  tell  by  the  colour  of  the 
oxide  formed,  as  well  as  by  the  rapidity  with  which 
the  lead  disappears,  if  the  temperature  is  right. 

The  charge  usuaUv  used  for  the  melt  pans  is 
275  lb.  of  nitrate  and  672  lb.  of  lead.  250  lb.  of 
the  nitrate  is  put  into  the  pan  and  heated  to 
420°  C,  and  then  2  cwt.  of  lead  is  added  in  bars  of 
25  lb.  each.  When  all  the  lead  has  disappeared 
(which  can  be  ascertained  by  stopping  the  agitators 
and  taking  a  sample  out  of  the  middle  of  the  pan) 
a  further  4  cwt.  of  lead  is  added,  25  lb.  at  a  time, 
care  being  taken  that  all  the  lead  has  been  oxidised 
before  making  a  further  addition.  This  will 
require  about  8  hours  in  all.  ^\nien  the  final 
charge  of  lead  has  been  oxidised,  a  further  half 
hour's  heating  is  given  and  the  melt  is  finished. 
The  temperature  must  be  kept  at  about  420°  C. 
during  the  whole  operation.  The  percentage  of 
nitrite  in  the  melt  may  be  ascertained  by  titration 
with  permanganate. 

The  25  lb.  of  nitrate  is  held  in  reserve,  to  be 
used  for  cooling  the  pan  should  it  get  a  little 
overheated. 

The  melt  is  now  run  into  water  in  a  long. 
semi-cyUndrical  cast-hon  box  pi'ovided  with  a 
strong  agitator  running  through  the  centre.  At 
one  end  is  a  series  of  taps,  at  different  levels, 
through  which  the  clear  liquors  are  run.  At  the 
end  of  this  box  are  three  cast-iron  receiving  tanks  : 
No.  1  tank  receives  the  strong  liquors  from  30°  B. 
downwards.  No.  2  tank  weak  liquors,  5°toO°B., 
and  No.  3  tank  receives  the  lead  oxide.  The 
washer  is  provided  with  strong  iron  covers,  having 
a  manhole  through  which  the  melt  is  pom-ed. 
The  washer  must  contain  sufficient  water  to  pro- 
duce a  liquor  of  about  30°  B. 

The  washer  is  allowed  to  run  for  half  an  hour, 
and  the  contents  are  then  allowed  to  settle.  The 
clear  Uquor  is  run  off  into  No.  1  tank,  the 
washer  is  again  filled  with  water  and  allowed  to 
run  for  another  half  hour,  and  the  Uquor  rvin  into 
No.  1  tank,  and  this  is  repeated  until  all  the 
nitrite  is  dissolved.  All  liquors  down  to  about 
5°  B.  go  into  No.  1  tank. 

The  weaker  liquors  are  run  into  No.  2  tank, 
until  the  melt  is  free  from  nitrite,  then  the  agitators 
are  set  in  motion,  water  is  allowed  to  run  in  con- 
tinuously, the  outlet  from  the  washer  is  opened, 
and  the  water  is  run  into  No.  3  tank  ;  this  washing 
is  continued  untU  aU  the  lead  oxide  is  waslied  out 
of  the  melt.  The  residue  in  the  washer  consists 
chiefly  of  metallic  lead  and  higher  oxides  of  lead, 
and  is  run  into  a  receiver  beneath  the  washer. 

The  liquors  from  No.  1  tank  are  treated  with  a 
little  nitric  acid  to  neutralise  any  caustic  soda 
which  has  been  formed  during  the  melt,  and  are  then 
blown  into  the  evaporators.  The  hcjuor  in  No.  2 
tank,  which  contains  very  Utile  nitrite,  is  used  in 
place  of  water  for  washing  the  next  melts. 

The  evaporators  are  made  of  wrought  iron  and 
are  provided  with  steam  coils.  The  evaporation 
is  continued  untU  the  Uquor  reaches  44°  B.,  when 
it  is  allowed  to  settle,  and  then  run  into  crystallising 
tanks  and  allowed  to  crystallise  for  several  days 
according  to  the  conditions  of  the  weather. 

The  best  crystalUsing  tanks  are  made  of  cast 
iron,   about   12   ft.   long,   6   ft.   wide,   2   ft.   deep. 


When  crystallisation  is  finished,  the  liquors  are 
run  off  and  the  crystals  are  taken  from  the  sides 
and  the  bottom  and  piled  up  in  the  centre  of  the 
tank  to  drain  ;  they  are  then  centrifuged  and  dried 
in  a  stove.  The  product  contains  about  90  to  98  % 
of  sodium  nitrite.  The  motlier  liquor  from  No.  1 
crystals  is  evaporated  to  about  48°  B.  and  the 
Uquor  crystallised,  yielding  nitrite  of  85  °o  to  90  % 
purity. 

The  Uquors  from  No.  2  tank  are  evaporated  to 
about  50  B.  to  produce  a  70 °o  nitrite.  The 
liquors  from  No.  3  tank  are  evaporated  to  dryness 
and  the  residue,  which  contains  about  50% 
nitrate,  is  used  again  in  the  melt  pan. 

The  mass  of  lead  and  higher  oxides  which  is 
removed  from  the  washers  is  melted  and  the  lead 
is  run  into  moulds,  holding  about  25  lb.  each,  and 
is  used  over  again. 

The  lead  oxide  is  removed  from  No.  3  bos  in  the 
form  of  paste,  and  is  dried  slowly  on  a  kUn,  ground, 
and  dressed  ;  it  is  put  on  the  market  as  litharge. 
By  carefvd  regulation  of  the  above  process,  90  % 
of  the  theoretical  yield  of  nitrite  may  be  obtained. 
A  process  was  patented  in  1896  (Eng.  Pat.  4743) 
by  Dr.  Paul  and  Messrs.  Read  HoUiday  and  Sons, 
Ltd.,  for  the  reduction  of  sodium  nitrate  by  means 
of  caustic  soda  and  sulphm-.  This  process  has  not 
proved  to  be  so  cheap  as  the  lead  process,  on 
account  of  the  difficulty  in  separating  the  sodium 
sulphate  from  the  nitrite,  and  the  maximum  yield 
is  only  80  "^o  of  theory. 

In  this  process,  2200  lb.  of  sodium  nitrate  and 
380  lb.  of  caustic  soda  are  melted  by  open  fire  in  a 
large  cast-iron  pan  fitted  with  mechanical  stirrers  ; 
the  flue  is  constructed  to  aUow  even  distribution 
of  heat  around  the  pan.  When  the  whole  is 
melted,  the  agitators  are  started,  the  temperature 
is  raised  to  400°  to  420°  C.  and  120  lb.  of  sulphur 
is  added  very  slowly  in  smaU  quantities.  A 
further  60  lb.  of  melted  caustic  soda  is  then  added, 
and  another  20  lb.  of  sulphur,  and  these  additions 
are  repeated  untU  a  total  of  896  lb.  has  been  added, 
including  the  380  IJj.  of  caustic  which  was  put 
in  originaUy  and  300  lb.  of  sulphur.  This  process 
usuaUy  occupies  about  8  hours. 

If  the  siUphur  is  added  too  rapidly,  serious 
explosions  may  occur  ;  even  with  the  most  careful 
working  it  is  inxpossible  to  avoid  some  explosions, 
due,  no  doubt,  to  organic  matter  coming  in  contact 
with  the  sulphur  and  nitrate.  If  the  temperature 
of  the  melt  is  allowed  to  rise  too  much,  the  sulphur 
wUl  be  oxidised. 

The  sulphur  is  added  to  the  melt  by  means  of  a 
ver>'  long  iron  rod,  with  flat  end,  which  is  manipu- 
lated from  behind  an  iron  partition. 

When  the  melt  is  finished,  as  shown  by  testing 
it  with  permanganate,  it  is  allowed  to  run  for  a 
further  hour  or  so,  and  is  then  transferred  to  a  wash 
box  of  similar  construction  to  the  melt  pan,  but 
having  a  wrought-iron  cover.  The  wash  box  must 
contain  sufficient  water  to  produce  a  clear  liquor 
of  about  50°  B. 

As  sodium  nitrite  is  more  soluble  than  the 
sulphate,  a  large  percentage  of  the  sulphate 
crystaUises  out,  and  is  separated  by  means  of  a 
vacuum  filter  covered  with  burlap,  the  clear  liquor 
being  run  into  a  boUer.  The  sidphate,  which 
contains  a  certain  percentage  of  nitrite,  is  washed 
once  or  twice  with  water,  and  the  wash-water  is 
used  in  place  of  water  for  the  next  melt.  The 
Uquor  in  the  boiler  is  evaporated  to  about  44°  B.  ; 
during  this  process  a  large  amount  of  sodium 
sulphate  separates  and  is  removed  at  intervals  by 
means  of  long  shovels,  and  put  into  perforated 
wooden  boxes  placed  over  the  evaporators,  so 
that  the  liquor  can  drain  liack.  Tlie  concentrated 
liquor  is  aUowed  to  settle  and  run  off  into  the 
crjstaUisers,  and  the  mother  Uquors  are  worked  up 
as  in  the  lead  process. 

The  reaction  involved  in  this  process  is  : — 
SNaNOa  +2NaOH  +S  =Na2S04  -|-3NaN0  j  -t-H^O. 
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A  NEW  MACHINE  KOIl  THE  I'REPA RATION 
OF  VULOANISEO  RUBBEK  FOR  ANALYSIS. 

BY   B.    WHEA.TLEY,    B.SC.    (LKKDS),    A.X.O.,    AND   B.   D. 
PORKITT,    B.SC.    (LOND.),    F.I.C. 

When  it  is  required  to  exauiine  cheiiucally 
many  samples  i-onUviuing  rubber  as  a  constituent, 
the  preparation  of  the  material  for  analysis 
necessitates  special  consideration  and  occupies  a 
considerable  amount  of  time. 

In  the  prepar.ation  of  any  material  for  analysis 
tlie  sample  must  comply,  so  far  as  is  practicable, 
with  the  following  essentials  : — 

(1)  It  should   represent  accurately  the  bulk. 

(2)  It  should  be  so  prepared  that  it  is  thoroughly 
and  uiuformly  actfd  on  by  the  reagents  subse- 
quently employed. 

{\i)  Its  preparation  sliould  be  as  rapid  and 
simple  as  possible,  necessitating  the  minimum 
amount  of  skdled  supervision  and  time. 

The  methods  at  present  available  for  the 
preparation  of  vidi-amsed  rubber  cannot  be  con- 
sidered as  generally  applicable  or  entirely  satis- 
factory when  examined  from  the  above  stand- 
point's. The  explanation  for  this  must  be  sought 
in  the  wide  variation  in  physical  properties  of 
the  different  types  of  maniifaidured  goods  in 
which  rubber  forms  a  constituent,  and  the  differing 
pix)cesses  of  manufacture  and  vulcanisation.  The 
material  may  vary  enormously  in  character  from 
elastic  tliread  to  vulcaiute  ;  it  may  be  tough, 
as  in  the  case  of  band  tyres,  or  crumbly,  like  an 
eraser,  and  may  be  bulky  or  flimsy,  as  exampled 
by  railway  buffers  and  cut  sheet. 

A  fiu-tiier  complication  is  introtluced  by  the 
fact  that  rubber  frequently  occurs  in  combination 
with  textile  fabrics,  from  which  its  separation  is 
often  exceedingly  difficvdt  and  can  at  the  best 
be  efTected  only  imperfectly. 

The  general  analytical  processes  employed  for 
the  chemical  evaluation  of  rubber  goods  are 
designed  to  ascertain  the  various  additions  made 
to  the  rubber,  whether  nuncral  or  organic  matter, 
and  generally  comprise  ash  <leterniination  by 
gentle  incineration,  .Soxhlet  extraction  with 
acetone,  and  treatment  with  alcohoUc  potash  to 
remove  saponifiable  organic  matter,  together 
with  the  total  sulphur  determination. 

In  the  preliminary  selection  of  the  sample  the 
following  points  should  be  kept  in  view  : — 

(1)  Rubber  may  retain  a  consideralile  amount 
of  moisture,  necessitating  preliminary  drying,  which 
must  be  caiTied  out  so  as  to  preclude  the  possibiUty 
ol  the  formation  of  resins  by  oxidation  or  the  loss 
of  sulphur  by  heating. 

(2)  On  account  of  the  adhesive  character  of  the 
uuvulcanised  material,  it  is  customary  to  dust 
the  surface  with  French  chalk  during  the  manu- 
facturing processes.  ^\ji  unchie  proportion  of 
surface  material  will  therefort;  probably  result 
in  an  excessive  result  for  mineral  matter. 

(i{)  In  steam-  and  press-cured  articles,  sufficient 
free  sulphur  is  usually  present  to  migrate  and 
"  bloom  "  on  the  sin-face.  Neglect  of  this  fact 
may  lead  to  a  considerable  error  in  the  deter- 
mination of  sulphur. 

(4)  A  varnish  or  surfacing  is  employed  in  certain 
instances,  for  example,  goloshes  and  surgical 
Koods,  and  should  be  removed  before  the  sample 
is  prepared  for  analysis. 


(5)  More  than  one  quaUty  of  rubber  compound 
may  be  employed  in  making  up  an  article,  for 
instance,  the  sole,  heel  and  upper  of  a  shoe,  and 
the  tube  and  cover  of  a  hose. 

(ti)  The  raw  material  may  not  be  uniformly 
mixed  and  the  vulcanisation  in  thick  articles  may 
not   be  uniform. 

Careful  selection  and  preparation  of  the  sample, 
fine  division,  and  tli(jrough  mixing  are  therefore 
nece.ssary  to  ensure  reliable  analytical  results. 
The  great  variation  in  physical  properties,  shape, 
.and  character  of  rubber  goods,  however,  renders 
it  unlikely  that  any  one  device  for  the  reduction 
of  samples  to  a  fine  .state  of  division  will  be 
uniformly  satisfactory.  Up  to  the  present  the 
problem  has.  therefore,  received  a  considerable 
amount  of  attention. 

Henriques,  in  his  pioneer  work  on  rubber 
analysis,  alludes  to  the  difficidtios  involved  in  the 
preparation  of  an  average  sample,  and  recommends 
taking  numerous  sample  strips  and  cutting  these 
into  small  pieces. 

Weber*  recommends  the  employment  of  a  small 
laboratory  mixing  mill  with  uneven  speed  rolls 
to  grind  the  material  to  a  flaky  condition.  He 
states,  however.-j-  "  that  if  the  sample  consist  chiefly 
of  rubber  with  but  little  foreign  admixture,  it 
cannot  be  '  crumbed  '  by  filing,  and  even  on  the 
mixing  roller  may  occasionally  refuse  to  break 
up,  forming  sheets  instead." 

Later  writersj  recommend  the  use  of  uneven 
speed  mixing  rollers  followed  by  grinding  in  a 
mortar  or  coffee  mill  When  dealing  with  well- 
cured  samples  containing  about  60%  of  mineral- 
matter.  Ebonite  and  soft  mixings,  which  they 
note  as  failing  to  respond  to  this  treatment,  must 
be  rasped  with  a  coarse  file  in  the  one  case  and  In  the 
other  finely  chopped  vv'ith  scissors. 

Schidrowitz  draws  attention  to  the  fact  that 
oxidation  may  take  place,  with  the  production  of 
resinous  matter,  if  the  sample  is  subjected  to  long 
continued  mechanical  abrasion  at  high  temperature. 

A  convenient  type  of  laboratory  mixing  roll 
of  this  kind  for  the  preparation  of  rubber  samples 
is  fully  described  bv  Archbutt  in  a  recent  publica- 
tion.§"  ■  ..    .     ^ 

It  has  been  proposed  to  take  advantage  of  he  fact 
that  rubber  becomes  brittle  at  low  temperatures, 
by  freezing  the  samples  in  liquid  air  and  then 
powdering  in  a  mortar.||  Owing  to  the  rapidity 
with  which  the  frozen  rubber  warms  up,  passing 
from  a  brittle  to  an  exceedingly  tough  condition, 
and  the  fact  that  liquid  air  is  not  available  to  the 
average  analyst,  this  suggestion  cannot  be  con- 
sidered generally  practicable. 

As  a  result  of  experience  in  dealing  with  a  large 
variety  of  samples  of  different  qualities,  it  was 
decided  that  rasping  was  in  general  the  most  satis« 
factory  method  for  the  preparation  of  material  for 
analysis.  This  is,  however,  a  very  tedious  process, 
and  it  seemed  that  some  mechanical  method 
of  abrasion  might  be  adopted  in  order  to  simplify 
the  operation.  The  methods  employed  in  the 
factory  to  "  buff  "  rubber  goods  were  considered, 
and  of  these  a  high  speed  carborundum  wheel 
and  a  high  speed  circular  steel  toothed  cutter 
seemed  to  give  the  most  promising  results. 

The  employment  of  carborundum  as  an  abrasive 
for  this  purpose  was  abandoned,  owing  to  the 
danger  of  its  loss  and  the  consequent  contamina- 
tion" of  the  sample  when  dealing  with  vulcanite 
and  heavily  compounded  quaUties,  and  we 
endeavoured  to  modify  the  arrangement  by 
substituting  a  circular  flat  file  mounted  on  the 


•  Chemistry  of  Rubber,  p.  237. 

t  Chemistry  of  Rubber,  p.  227.   ^  „  ^^  .  „^      _         ,  „   kv,_, 

}  Schiilrowitz'  Knhber,  p.  255,  and  Potts  Chemistry  of  Rubber 

5  Analyst,  1913,  38,  55U  (see  this  J.,  1914,  34). 
II  Potts'  Chemistry  of  Rul>ber  Industry,  p.  53. 
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rim  of  a  wheel.  File-makers  condemned  the 
design  as  impracticable,  and  on  reconsideration 
the  present  apparatus  was  constructed. 

The  abrasive  surface  consists  of  a  circular  file,* 
made  from  a  1-inch  diameter  rod  of  file  steel, 
the  cutting  edges  being  parallel  to  the  axis.  This 
is  mounted  in  bearings  set  on  a  bed  plate,  and 
has  a  double  pulley  keyed  to  one  end.  A  small 
electric  shunt-wound  motor,  of  one-eighth  H.P., 
furnishes  the  necessary  motive  power  to  drive 
the  file  at  1200 — 2400  revolutions  per  min., 
according  to  the  pulley  wheel  used.  These 
rotational  speeds  correspond  to  peripheral  speeds 
of  314  and  (528  feet  per  minute,  respectively. 

The  rasped  rubber  faUs  into  a  detachable  tray 
placed  below  tlie  file  and  supported  by  a  bar 
running  between  the  brackets. 
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With  this  apparatus  small  vulcanised  rubber 
samples,  varying  from  hard  vulcanite  t«  soft 
pure  qualities,  may  be  rapidly  and  efl'ectively 
reduced  to  a  line  state  of  division.  For  the  harder 
qualities  the  low  speed  gives  tlie  more  satisfactory 
results,  wliile  when  dealing  with  soft  material  a 
better  result  is  obtained  liy  increasing  the  rate  of 
revolution. 

As  a,  rise  in  temperature  takes  place  during  the 
operation  and  the  resultant  material  is  in  a  fljnely- 

•  Makers  :  Messrs.  Alex.  Mathieson  and  Sons,  Ltil.,  Saracen  Tool 
Works    Glasgow. 


divided  condition,  it  was  thought  desirable  to 
ascertain  whether  any  alteration  took  place  in 
the  acetone  extract,  due  to  oxidation  of  the  rubber 
or  volatihsation  of  siUphur.  Experiments  have 
been  made  to  test  this  point,  and  the  composition 
of  the  rubber  was  found  to  be  unaltered  by  the 
treatment. 

With  the  material  in  a  finely-divided  condition 
there  is  no  difficulty  in  obtaining  a  representative 
sample    for    analysis. 

The  acetone  extraction  is  rendered  more  com- 
plete, and  the  alcoholic  potash  extraction  is  made 
more  rehable  owing  to  the  state  of  division  being 
uniform  and  permitting  more  thorough  penetra- 
tion by  the  reagent.  This,  however,  results 
in  certain  cases  in  an  increased  loss,  owing  to 
solution  of  mineral  matter. 

From  the  results  of  our  experiments  we  draw 
the  following  conclusions  : — 

(1)  Small  samples  of  vulcanised  rubber  may  be 
reduced  to  a  finely-divided  condition  without 
alteration  in  composition. 

(2)  Care  must  be  taken  to  protect  the  finely- 
divided  material  from  oxidation  if  not  immediately 
used  for  analysis,  or  if  preliminary  drying  is 
required. 

(3)  Care  must  be  taken  to  prevent  oxidation 
during  the  course  of  analysis. 

It  would  appear  therefore  that  the  reduc- 
tion of  the  material  to  a  fine  state  of  division, 
with  the  resultant  advantages  of  uniformity 
of  composition  and  efficiency  of  extraction,  is 
accompanied  by  the  risk  of  oxidation. 

The  present  apparatus  is  ineffective  in  the  case 
of  raw  rubber  and  pure  reclaimed  rubber  ;  possibly 
a  considerable  increase  in  the  speed  of  revolution 
might  admit  of  its  employment  in  this  field,  but, 
on  account  of  the  adhesive  nature  of  the  material, 
the  particles  would  tend  to  coalesce  during  sub- 
sequent analytical  operations  and  render  the 
preparatory  treatment  valueless. 


Manchester  Section. 


Meeting  held  at  the  Grand  Hotel,  on  Friday,  March 
5th,  1915. 


MR.    JULIUS    HDBNER    IN    THE    CHAIR 


THE     CONCENTRATION     OF     SEWAfiE 
SLUDGE. 

BY    J.    GROSSMANN,    M.\..    PH.D..    F.I.C. 


The  disposal  of  sewage  sludge  has  for  a  consider- 
able time  engaged  the  attention  of  those  who  are 
interested  in  the  purification  of  sewage.  Tliere  is 
now  no  difficulty  in  obtaining  a  satisfactory  effluent, 
but  whatever  method  of  dealing  with  sewage  may 
be  used,  the  problem  of  disposing  of  the  sludge 
has  to  be  taken  into  consideration,  and  in  the 
solution  of  that  problem  the  concentration  of  the 
sludge  plays  an  important  part. 

In  general,  there  should  lie  no  difficulty  in  obtain- 
ing a  sludge  from  the  settling  tanks  wliich  contains 
on  an  average  about  10%  of  solid  and  90%  of 
liquid  matter.  There  are  isolated  cases  of  trouble- 
some sludge,  owing  to  local  trades,  which  will  not 
settle  to  a  consistency  of  more  than  5  %  solids  : 
but  in  most  cases  where  such  abnormally  weak 
sludge  is  obtained,  it  is  due  either  to  a  faulty  con- 
struction of  the  tanks,  or  to  faulty  work  in  con- 
nection with  the  emptying  of  the  tanks  and  the 
removal  of  the  sludge. 
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It  is  eviili-nt  that  (.'Vt-ii  in  tlu!  siinpli'st  iiioilcs  of 
disposiiiK  of  the  sliul^P.  uiiicli  consist  in  dumping 
it  pitlicr  on  land  or  into  tlio  sea,  the  i-onrentration 
of  the  shid({e  will  alTe.t  the  I'ost  of  disposal  very 
materially. 

It  is  speiially  iniportunt  to  obtain  sludge  in  the 
most  <onrciitrat<'(i  torni  from  the  settling;  tanks  in 
tho.se  oases  where  the  sludge  is  carried  in  l)oat-s  to 
the  sea,  as  will  be  shown  further  on. 

Kven  where  tlu'  -^lud^e  is  submitted  to  fdter- 
pressing,  it.s  original  concentration  is  of  some  in- 
fluence on  the  length  of  the  operation,  and  therefore 
to  some  ext-ent  on  t  he  cost  of  t  he  proce.ss.  1  have 
stated  in  a  previous  paper  that  where  lime  is 
used,  the  most  careful  e\periments  show  that, 
taking  everything  into  consideratit>n,  a  cake  con- 
taining about  'M"/,,  of  actual  dry  sludge  will  cost 
about  2s.  -Id.  per  ton  to  produce  ;  lahiilat  ed  on  the 
ton  of  actual  dry  sludge,  that  would  come  to 
about  7s.  i)d.  per  ton.  If  no  lime  were  to  l)e  added 
to  the  sludge,  the  cost  of  filter-pressing;  would 
not  only  be  greatly  increiused,  but  it  would  be 
extremely  ditlicult  i>y  that  means  to  get  uniform 
sludge  containing  30",,  of  actual  dry  matter.  In 
many  processes  dealing  with  the  utilisation  of 
sludite  the  presence  of  lime  is  objectionable  and 
if,  therefore,  in  order  to  prepare  a  concentrated 
sludge  for  these  processes  it  were  necessary  to 
fdter-press  without  lime,  considerable  additional 
expense   would    be   in<-urred. 


In  general,  if  x  is  the  percentage  of  solid  matter 
and  !/  the  amount  of  water  in  tons  to  be  evaporated 

to  yield  one  ton  of  dry  sludge,  y  — 1.     This 

represents  the  curve.  CD.  which  is  an  equilateral 
hyperbol.i,  with  OY  as  one  asymptote  and  the 
other  parallel  to  OX  but  raised  \ip  I  fron\  it,  and 
in  which  the  percent  ages  of  .solid  matter  are  plotted 
on  the  abscissa  and  the  amounts  of  w.ater  to  be 
evaporated  on  the  ordinate.  This  c\u-ve  .shows 
that  down  to  a  certain  point  the  dilTerences  are 
enorino\is,  and  beyond  tli.il  iioint  they  are  almo.st 
proport  ionat  e  to  the  percentage.  Suppo.=!e  that  in  a 
properly  constructed  drying  machine  one  pound  of 
coal  will  evaporate  (i  lb.  of  water  from  sludge,  and 
suppose  the  cost  of  coal  is  Kts.  per  ton.  we  can  plot 
a  curve  which  shows  at  once  the  cost  of  drying 
shidge  of  dilTerent  peicenfcages.  The  general 
formula  to  this  would  be  as  follows  : — 

If  7/1  -  price  of  coal  in  shillings  per  ton  ;  n=lb. 
of  water  evaporated  pei-  ton  of  coal,  and  z  =cost 
of  evaporating  sludge  containing a;%  of  solid  matter 
to  dryness, 

then    z  =  — ( —  — -1  ).  .and  this  is  represented  by 

the  curve  AB,  in  which  m  -^  10  and  n  =6. 

If  X  equals  the  solid  matter  in  sludge  of  a  certain 
concentration,  x'  the  percentage  of  solid  matter  in 
another  sludge  of  dillorent  concentration,  and  d 
the  extra  cost  in  evaporating  the  weaker  sludge 
as  compared  with  the  more  concentrated  sludge, 

then   d=  i  x~x' Y"^  ;  this  is  represented  by 

the  curve  EF,  in  which  m  ^  10  and  n  =6. 

Fig.  1  shows  the  curves  AB,  CD,  and  EP,  and 
the  numerical  data  belonging  to  them  are  given  in 
the  table. 


z  when  »n=10 

V 

and     n=6 

X 

Tons  of  water 

Cost  of  fuel  In 

d 

^.Percentage 

to  bo  evapor- 

shillinKS at  10s. 

Differences  in 

of  solid 

ated  to  pro- 

per ton  of  coal. 

sl)illing3  in 

matter. 

duce  1  ton 

6  lb.  water  per 

cost. 

dry. 

lb.  of  coal. 

6 

19 

31-667 

10 

9 

15-000 

16-667 

15 

5-67 

9-444 

5-555 

20 

4 

6-667 

2-777 

25 

3 

5-000 

1-667 

30 

2-33 

3-889 

1-111 

35 

1-86 

8-095 

0-794 

40 

1-50 

2-500 

0-595 

45 

1-22 

2-037 

0-463 

.50 

1-00 

1-667 

0-370 

55 

0-82 

1-364 

0-303 

60 

0-67 

1-111 

0-253 

C5 

0-54 

0-897 

0-214 

70 

0-43 

0-714 

0-183 

75 

0-333 

0-556 

0-158 

80 

0-2.',U 

0-417 

0-139 

85 

0-176 

0-294 

0-123 

90 

0-111 

0-I85 

0-109 

95 

0-053 

0-088 

0-097 

too 

0 

0 

0-088 

Wherever  it  is  desirable  to  reduce  sewage  sludge 
to  a  state  of  dryness  by  means  of  heat,  the  amount 
of  water  contained  in  it  will  determine  directly 
the  amount  of  fuel  required  for  drying,  but  there  is 
a  limit  beyond  which  it  may  not  be  worth  while  to 
abstract  water  by  purely  mechanical  means. 


It  will  be  seen  that  wl)eroas  the  difference  in  the 
cost  of  drvi'i';  sliidt;e  of  .5%  and  10%  solid  matter 
amounts  to  lUs.  8d.  per  ton,  the  difference  in  drying 
sludge  of  30  %  solid  matter  and  35  %  solid  matter 
only  amounts  to  about  7d,  per  ton.  If,  therefore, 
it  would  require  special  apparatus  to  reduce  a 
30  %  sludge  to  35  %,  unless  all  the  costs  incidental 
to  this  would  be  le.ss  than  Is.  per  ton  of  dry  matter 
(which  means  2d.  per  ton  of  30%  sludge)  it  would 
not  be  worth  while  to  have  recourse  to  that  extra 
operation.  The  general  conclusion  to  be  drawn 
from  these  considerations  is  that  on  the  whole  it 
will  not  pay  to  reduce  the  sludge  by  purely  me- 
chanical means  to  more  than  30%  if  it  has  to  be 
subsequently  dried  by  heat.  A  sludge  of  20% 
even  wo\ild  be  economical  to  dry,  and  anything 
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between  20%  and  30%  would  give  highly  satis- 
factory results. 

These  considerations  led  me  to  endeavour  to  find 
some  means  by  which  I  could  obt-aLn  a  sludge  of  20  % 
or    more    soUd    matter    by    ordinary    mechanical 
means.     It  is  well  Ivnown  that  sludge  of  that  con- 
sistency can  be  obtained  by  draining  on  sand  or 
cinder  beds,  but  apart  from  the  fact  that  the  sludge 
obtained  would  vary  considerably  in  concentration, 
it  would,  after  draining,  have  to  be  removed  by 
manual    labour,    which    is    an    extremely    costly 
operation,   more  costly  even  than  that  of  filter- 
pressing.     It     became     evident     that     whatever 
operation  was  designed  would  have  to  be  one  which 
could    be    carried    on   automatically    by    machine 
power.     I  constructed  a  tank  on  tliese  fines  which 
contained  a  filtering  compartment  through  which 
the  sludge,  wliich  settled  in  the  main  part,  could 
drain  its  superfluous  water.     After  as  much  of  the 
water  as  could  be  drained  off  had  been  removed, 
the  concentrated  sludge  was  emptied  out  of  the 
setthng  tank  by  means  of  a  conveyor  screw  placed 
at  the  bottom  of  the  tank  and  worked  from  an 
engine.     This  arrangement  gave  fairly  satisfactory 
results,  in  so  far  as  it  was  possible  to  concentrate 
sludge  from  10  or  12  °i  solid  matter,  or  more,  to 
about  17  to  20  °o  of  solid  matter,   but  the  time 
occupied  was  too  long.     In  order  to  produce  this 
effect  the  sludge  had  to  settle  for  a  week,  and  during 
that  time  was  liable  to  become  partially  septicised  ; 
cavities  would  then  form  in  ditTerent  parts  of  the 
mass  of  sludge  and  as  it  is  impossible  to  avoid 
this  septicistng  of  the  sludge,  wliich  may  occur  not 
only  in  sunmier  but  at  other  times  of  the  year, 
according  to  tlie  state  in  which  the  sludge  leaves  the 
settling  tanks,  the  results  obtained  in  this  manner 
were  frequently  disappointing.      In  working  drying 
machines  by  a  continuous  and  automatic  process, 
which  is  the  only  way  in  which  tliey  can  be  worked 
where  large  quantities  have  to  be  dealt  with,  it  is 
of  the  utmost  importance  to  have  material  to  deal 
with  wliich  is  of  uniform  strength,  and  the  varia- 
tions produced  by  the  septicising  of  the  sludge  were 
such  as,  at  times,  to  cause  considerable  inconveni- 
ence to  the  working  of  the  dryers. 

The  method  whit^h  I  liave  described  is  one  in 
which  the  sludge  settles  to  the  bottom  whUst  the 
clear  top  liquor  is  automatically  drained  off  through 
the  filtering  chamber,  i.e.,  it  is  a  method  of  settling 
downwards  by  gravitation.  The  question  arose 
whether  it  would  not  be  possible  to  find  a  practicable 
means  of  separating  part  of  the  water  contained  in 
the  sludge  in  such  a  manner  as  to  make  the  sludge, 
so  to  speak,  settle  upwards  instead  of  setthng 
downwards,  and  I  found  that  this  object  could  be 
attained  by  means  of  sulpliuric  acid.  The  first 
experiments  were  carried  out  in  the  laboratory, 
and  I  discovered  that  if  sludge  from  the  settling 
tanks  was  mixed  in  the  proportion  of  1000  parts 
of  sludge  to  3  parts  of  sulphuric  acid  which  had 
bean  diluted  with  water  to  yield  about  a  10  °o 
solution,  and  the  mixture  left  standing,  a  gradual 
separation  took  place.  At  first,  after  standing  for 
one  day,  there  was  a  slight  amount  of  alniost 
clear  liquor  at  the  bottom,  and  this  separation 
went  on  gradually  untQ  (after  three  days)  practically 
one-half  of  the  mass  at  the  liottom  was  clear  liquor, 
whilst  the  other  lialf  at  the  top  was  sludge  of  nearly 
double  the  concentration  of  the  original  10% 
sludge  which  had  been  used  for  the  experiment. 
It  was  further  found  that  tlie  sludge  thus  obtained 
drained  better  than  the  original  sludge,  and  work 
carried  out  in  the  tanks  which  I  had  originally 
designed  for  the  downward  settling  process,  showed 
that  no  septic  action  took  place  after  the  treatment 
with  sulphuric  acid. 

This  method  for  concentrating  sludge  has  now 
been  in  use  at  the  Oldham  Corporation  Sewage 
Works  tor  more  than  twelve  months,  with  invari- 
ably gatisfactorv  results,  and  altogether  about 
SOjOOO  tons  of  sludge  of    10%  solid  matter  has 


been  treated  by  it.  The  composition  of  the  sludge 
entering  the  tanks  varies  from  10  to.l3"o.  and  the 
resulting  product  fluctuates  between  19  and  21% 
of  solid  matter.  The  sludge  from  the  sedimenta- 
tion tanks  is  pumped  into  tiie  patent  settling  tanks, 
and  in  the  process  of  pumping  a  quantitv  of  sul- 
phuric acid  of  US'  T\v.  (sp.  gr.  1-74).  previously 
diluted  with  about  ten  times  its  volume  of  water, 
is  mixed  with  it,  and  the  resulting  mass  left  to 
stand  for  three  days  ;  after  that  time,  the  con- 
centrated sludge  has  separated  at  the  top  and  the 
clear  water,  which  is  below,  is  run  off  tlirough  a 
suitable  arrangement  of  taps.  The  sludge  is  left 
for  24  hours  in  tlie  tanks  for  draining,  and  is  then 
removed  by  a  conveyor  screw  placed  at  the  bottom 
of  each  tank  and  taken  straight  from  there  liy  means 
of  a  bucket  elevator  into  the  hoppers  of  the  drying 
machines,  where  it  is  reduced  to  dryness  by  means 
of  direct  heat.  The  total  cost  of  the  "process, 
calculated  per  ton  of  sludge  containing  10%  dry 
substance,  is  as  follows  : — 

Cost  of  sulphuric  acid      0-104s. 

power  iind  labour   0'054s. 

Sinking  fund  clwrges    0-050s. 


=  2-496d.  =  2!d.  per  ton  10%. 


0-2088 . 


Calculated  on  dry  substance,  it  is,  per   ton,  as 
follows  : — 

Cost  of  sulphuric  acid  

.,      power  and  labour  

Sinking  fund  charges    


104s. 

0-54S. 

0-50S. 

2-08S. 

At  the  beginning  of  this  year  I  made  further 
improvements  in  the  construction  of  my  tanks  by 
wliich  1  obtain  a  sludge,  on  an  average,  of  20% 
solid  matter.  The  cost  of  obtaining  26%  sludge  is 
Oid.  per  ton. 

By  adopting  a  slightly  difterent  mode  of  working. 
I  could  obtain  a  sludge  of  even  lugher  concentra- 
tion, up  to  30  %  sohd  matter,  but  for  the  purposes 
of  subsequent  drying,  there  would  not  be  sufficient 
advantage  from  a  commercial  point  of  view  in 
working  for  the  obtainment  of  such  a  concen- 
trated sludge.  For  the  purpose  of  comparison, 
it  may  be  stated  that  the  cost  of  producing  sludge 
of  30  °o  solid  matter  would  be  somewhere  about 
7M.  per  ton.  As  a  sludge  of  this  concentration 
would  be  equal  to  the  average  sludge  obtained  by 
filter-pressing  without  the  use  of  lime,  which 
would  cost  about  4s.  per  ton  at  tlie  least,  it  is 
evident  that  by  using  my  process  and  apparatus,  a 
saving  of  over  3s.  per  ton  could  be  efi'ected,  which, 
in  a  town  of  100,000  inliabitants,  would  amount  to 
£1,000  per  annum. 

Equally  striking  are  the  figures  which  we  obtain 
on  comparing  the  present  cost  of  carrying  sludge  by 
steamer  to  the  sea  with  that  resulting  from  the 
adoption  of  my  concentration  process.  The 
average  concentration  of  sludge  carried  to  the  sea 
may  be  taken  at  12J°o  ;  it  is  evident  that  by  con- 
centrating that  sludge  to  20%  its  bulk  would  be 
reduced  more  than  half,  so  that  a  steamer  could 
take  in  one  journey  as  much  as  it  now  takes  in 
two.  Apart  from  the  saving  in  freight  charges, 
there  would  be  a  further  advantage  in  places 
like  Manchester  and  Salford.  In  these  places 
the  steamers  in  use  at  present  are  worked  to  their 
fullest  capacity  and  cannot  cope  with  the  quantity 
of  sludge  which  has  to  be  removed.  The  adoption 
of  my  method  would  do  away  with  the  necessity  of 
buying  additional  steamers  which,  as  they  could 
only  be  partiaUy  employed  for  some  considerable 
time,  would  add  very  greatly  to  the  present  cost 
of  sludge  removal.  The  cost  of  sludge  removal  in 
Manchester  at  present  is  OJd.  per  ton  of  12J%  ; 
by  concentrating  this  sludge  to  26  "J,,  the  cost 
Would  be  reduced  to  7-68d.  per  ton.  This  on  a 
yearly  output  of  200,000  tons  would  effect  a  savinji 
of  £1S00  per  annum; 
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The  most  iiupoi'taiit  results  of  (ho  comi-ntrntiou 
of  sludge  by  the  iiieiins  which  I  have  indicated  will, 
however,  he  found  in  those  pii>cesses  of  shidge 
disposal    in   which   us   an    incidental   part  of   the 

? recess  slu<lge  has  to  he  reduced  to  dryness  hy  heat, 
t  may  he  said  that  tl\e  preliniinury  concentration 
by  mechanical  means  is  and  will  be  the  finidainental 
basis  of  all  processes  which  aim  at  the  proiiurtion 
of  a  material  from  sludge  which  is  to  he  used  for 
fertilising  purposes,  and  it  is  on  this  account  that 
I  have  given  such  special  attention  to  the  subjeet. 

1  have  shown  above  that  whei-e  shidge  has  to 
be  reduced  to  dryness,  it  makes  little  difference  in 
the  cost  whether  we  start  witli  a  sludge  containing 
2.5  "o  solid  matter  or  :^0"u,  but  what  is  of  the  utmost 
importance  Is  to  luscertain  what  it  costs  to  reduce 
the  original  sludge  of  1(1  or  12J"„  to  2ri"'u.  If  we 
compare  the  dilTereiit  iiietliods  which  might  he  used 
for  reducing  the  shulgi'  to  that  consistency,  we  find 
that  in  order  to  prodiuc;  ultimately  one  ton  of  dry 
sludge  it  would  cost  about  12s.  to  15s.  at  least  to 
do  this  by  means  of  (il(er-pressing,  considerably 
over  20s.  by  spreading  on  (liter-beds,  .and  some- 
where about  2s.  by  means  of  the  sulphuric  acid 
process.  As  the  fiirther  cost  for  fuel  of  producing 
one  ton  of  dry  sludge  would  be  about  5s.,  the  cost 
of  the  two  items  in  using  my  process  would  he 
about  7s.,  whilst  the  lowest  cost  in  using  any 
other  process  would  be  close  on  20s.  per  ton. 

It  is  satisfactory  to  note  that  more  attention 
has  lately  been  given  to  the  great  importance  of 
utilising  the  maniirial  properties  contained  in 
sludge.  Of  course  it  is  evident  that  as  sludge 
is  poor  in  phosphates  and  potash  salta,  it  can  never 
be  used  as  a  complete  manure,  but,  on  the  other 
hand,  if  properly  treated,  and  if  free  from  grease 
(which  is  a  highly  objectionable  constituent), 
it  has  been  found  in  practical  work  to  be  an  ex- 
tremely valuable  fertiliser  base  on  which  to  buUd  up 
so-called  concentrated  manures.  Whatever  pro- 
cess may  be  used  for  producing  a  fertiliser  base  from 
sewage  sludge,  it  is  certain  that  it  will  necessitate 
the  reduction  of  the  sludge  to  dryness.  Even  if 
there  were  no  other  rea.sons  for  drying  the  sludge, 
the  fact  that  the  cost  of  carriage  plays  an  important 
part  in  the  manure  trade  would  necessitate  it. 
To  the  best  of  my  knowleilge  the  method  which  I 
have  desigiieil  for  the  preliminary  elimination  of 
water  by  mechanical  means  is  more  efficient  and 
more  economical  than  any  other  known  method. 
Even  where  the  sludge  is  not  intended  for  manurial 
work  but  is  dumped  on  the  laud,  it  will  be  found 
far  cheaper  to  use  the  settling  process  which  I  have 
described  and.  if  necessary,  mix  some  cinders  with 
the  settled  product  to  stilien  it  before  placing  it 
on  (he  land,  than  to  use  either  filter-pressing  or 
draining  on  cinder  beds  ;  but  it  is  to  be  hoped  that 
this  enormous  wjv-ste  of  material  which  should  go 
back  to  the  land,  and  which  represents  a  value  of 
at  least  £2,000,000  per  annum  in  this  country, 
will  not  continue  indefinitely,  and  that  it  will 
be  recognised  that  sewage  sludge  is  a  national  asset 
which  should  l)e  dealt  with  Ijy  the  Government 
in  the  interests  of  agriculture,  to  which  a  cheap  and 
efficient  manure  will  be  of  incalculable  benefit. 

Discussion. 

Mr.  P.  R.  O'.Shauohnessy  considered  that 
sludge  treatment  by  means  of  sulphuric  acid  was 
an  extremely  ingenious  and  interesting  process, 
though  he  felt  doubt  as  to  the  results  obtainable 
on  a  large  scalp.  Some  years  ago  he  had  con- 
ducted experiments  with  regard  to  the  concen- 
tration of  sludge  by  direct  gravitation.  A  tower 
20  feet  in  height  and  approximately  5  feet  In 
diameter,  with  apertvires  at  intervals  of  2  feet, 
was  used.  Experiments  were  made  both  with 
crude  sludge  and  septic  sludge,  and  the  results 
were  broadly  in  agreement  with  those  obtaihed 
by  Dr.  Grossmann  at  Oldhami     With  a  sludge  of 


about  10%  s<jlid  matter,  a  period  of  four  or  five 
days  was  required  (<>  arrive  at  the  point  of 
maximum  concent  rat  ion  of  the  column  of  about 
8a  or  84%  water,  or  aliout  10  or  11"/,,  of  solid 
matter.  Also  it  w.is  found  that  with  the  septic 
.shidg(!  used,  at(er  the  third  or  fourth  day  theeilect 
of  gravitation  «  as  reversed,  owing  to  the  develop- 
ment of  gas,  when  the  whole  operation  was  ruined. 
In  the  end  the  process  did  not  appear  to  be 
practical,  though  of  scientilic  interest.  One 
very  impor(4int  item,  in  connection  with  the 
treatment  of  Kludge  on  a  large  scale  by  sulphurio 
a<-i<l.  ^^as  the  liipior  which  wa«  drained  olT.  Dr. 
Orossinaun's  diagram  indicated  that  the  experi- 
ment had  worked  excellently  in  the  laboratory, 
but  when  dealing  with  tens  of  thousands  of  tons 
of  highly  acid  liquid  per  annum,  a  very  con- 
siderable prolilem  remained  to  be  solved.  In 
concentrating  sludge  by  mechanical  means  one 
had  a  very  large  quantity  of  liquor  whiih  con- 
tained an  appreciable  quantity  of  soUd  matter. 
Frequently  it  was  con\enient  to  pass  the  liquor 
again  through  the  tank  system.  Tlie  whole 
question  was  one  of  economics  when  one  was 
preparing  solid  matter  for  ultimate  use  in  some 
other  process.  In  a  paper  read  at  the  International 
Congress  of  Applied  Chemistry,  London,  in  1905, 
Dr.  Grossmann  referred  to  50  %  concentrated  cake 
when  the  sludge  was  pre.ssed,  and  also  to  the  point 
that  the  nitrogenous  matter  in  the  sludge  was  still 
in  the  unconverted  state,  being  only  very  partially 
affected  by  the  sulphuric  acid.  That,  "of  course, 
was  a  most  important  matter.  There  was  an 
enormous  loss  of  nitrogenous  matter  when  it 
was  actually  put  on  the  land.  He  asked  what 
were  the  actual  results  obtained  in  the  field, 
in  the  case  of  large-scale  experiments,  with  the 
products  obtained  by  means  of  the  process  tmder 
discussion.  He  could  not  agree  with  Dr.  Gross- 
mann that  the  cost  of  drying  sludge  on  the  land 
would  be  about  20s.  per  ton.  At  the  Birminghani 
sewage  works  the  drying  process  was  actually 
carried  on  on  a  large  scale,  dealing  with  hundreds 
of  thousands  of  tons,  for  very  much  less  than 
20s.  per  ton.  They  did  not,  however,  dig  the 
sludge  into  the  land. 

Mr.  Duckworth  thought  Dr.  Grossmann  was 
modest  in  allowing  li  lb.  of  water  per  lb.  of  coal. 
Personally,  he  was  of  opinion  it  would  be  quite 
possible  to  obtain  7  or  8  lb.  by  evaporation  under 
pressure. 

Mr.  E.  Ardern  agreed  that  the  question  of 
sludge  concentration  was  entuely  one  of  cost  and 
that  the  comparative  costs  given  for  alternate 
methods  of  sludge  concentration  must  be  accepted 
with  some  reserve.  In  a  recent  publication  hy 
Kershaw,  information  collected  by  the  Royal 
Commission  on  Sewage  Disposal  was  given  in 
tabular  form,  from  which  it  would  be  seen  that  for 
a  representative  group  of  ten  towns  the  average 
co.st  of  pressing  sludge  (including  cost  of  lime  and 
capital  charges  on  plant)  wa.s  (id.  per  ton  of  wet 
sludge  dealt  with.  It  could  be  assumed  that  with 
efficient  pressing  the  moisture  content  of  the  sludge 
would  be  reduced  from  90  %  to  from  50  to  60  %, 
which  figure  could  be  compared  with  the  cost 
given  by  Dr.  Grossmann  for  reducing  the  moisture 
content  from  00%  to  80%  by  acid  treatment. 
It  was  also  necessary  to  know  whether  the  actual 
volvime  of  sludge  was  reduced  proportionately  to 
the  amount  of  water  .separated  or  removed  by 
acid  treatment.  In  his  experience  this  was  not 
the  case,  owing  to  the  frothing  action  of  the  acid, 
and  consequently  the  removal  of  say  50%  by 
volume  of  water  did  not  necessarily  mean  a 
reduction  by  one-half  of  the  .sludge  to  be  dealt 
with.  Where  acidification  was  required  in  the 
subsequent  treatment  of  the  sludge,  e.g.,  in  the 
recovery  of  grease,  etc.,  he  coidd  quite  understand 
the  at^vantane  of  th«  pr<>llininar>'  addition  of  >» 
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small  proportion  of  the  total  acid  required  for  the 
purpose  of  csncentration  prior  to  drying  or 
distillation. 

Mr.  P.  Gaunt  enquired  as  to  the  application 
of  the  process,  where  sludge  was  disposed  of 
by  ploughing  into  land.  Evidently  the  acid 
exercised  a  certain  sterilising  eiTect,  since  septic 
action  was  inhibited.  How  would  this  affect  the 
subsequent  disintegration  of  the  sludge  upon 
the  land  ?  Usually  a  fairly  high  lime  content 
was  maintained  in  land  used  for  this  purpose. 
A  sludge  which  liad  been  acidified  even  to  a  slight 
degree  might  prove  more  resistant  to  the  desired 
disintegrati  on . 

Dr.  T.  J.  1.  Craig  asked  Dr.  Grossmann  what 
he  considered  the  best  method  of  obtaining  the 
sludge  most  suitable  for  the  treatment  dealt  with 
in  the  paper.  Another  point  was  what  became 
of  the  sulphuric  acid  ?  Was  the  liquor  left  acid 
or  was  it  neutralised  in  any  way  by  the  sludge  ? 
Did  the  addition  of  acid  to  the  sludge  dissolve 
any  valuable  constituents  such  as  phosphates  ? 

Dr.  Bentley  inquired  whether  Dr.  Grossmann 
had  tried  sodium  bisulphate  in  his  process. 
It  was  conceivable  that  a  use  might  be  found  for 
this  by-product  by  means  of  Dr.  Grossmann's 
process. 

Mr.  S.  Evans  asked  how  much  clear  liquor  was 
decanted  from  the  bottom  of  the  tank.  He 
suggested  that  the  action  might  be  similar  to  that 
which  occurred  in  the  separation  of  some  minerals 
in  ore-flotation  processes. 

Dr.  Grossmann,  in  reply,  said  that  the  majority 
of  the  speakers  had  referred  to  the  large  quantities 
of  acid  used,  but,  as  a  matter  of  fact,  the  acid  used 
specifically  for  the  separation  of  the  sludge  was 
very  small,  and  amounted  only  to  3  parts  HjSOj 
per  1000  parts  of  sludge.  The  acid  became 
practically  neutrahsed.  and  the  liquor  which  left 
the  tanks  was  so  slightly  acid  that  it  was  difficult 
to  ascertain  its  acidity.  He  wished  particularly 
to  emphasise  the  fact  that  the  results  given  were 
not  obtained  from  laboratory  experiments,  as 
some  of  the  speakers  assumed,  but  represented 
facts  ascertained  on  a  large  scale  with  all  the  sludge 
produced  in  a  town  of  150,000  inhabitants  over  a 
period  of  14  or  15  months,  and,  so  far  as  he  could 
judge,  every  sludge  would  be  amenable,  or  could 
be  made  amenable,  to  the  treatment  described, 
no  matter  how  large  the  town  and  the  quantities 
to  be  dealt  with  might  be  :  he  had  no  doul)t 
that  the  method  could  be  applied  to  Birmingham 
sludge.  The  liquor  which  separated  from  the 
sludge  in  his  concentration  tanks  was  returned  to 
and  mixed  with  the  raw  sewage.  It  only  amounted 
to  a  small  fraction  of  the  total  sewage  and  was 
beneficial  to  it,  as  it  contained  iron  and  aluminium 
salts  which  had  been  dissolved  out  of  the  sludge 
by  the  acid.  Although  this  paper  only  dealt  with 
the  preliminary  concentration  of  sludge  and  not 
with  his  process  of  grease  recovery,  he  could  say. 
in  reply  to  the  question  raised,  that  the  de-greased 
residue  produced  by  his  complete  process  when 
mixed  with  suitable  other  compounds  had  yielded 
remarkably  good  results  to  farmers.  His  calcula- 
tions with  regard  to  the  cost  of  drainage  of  sludge 
on  cinder  beds  or  similar  arrangements  were 
based  on  the  ordinary  prices  accepted  by  con- 
tractors for  excavation  work.  Considering  that  it 
was  necessary  to  dry  sludge  in  such  a  manner  as  to 
prevent  over-heating,  he  considered  the  result  which 
he  obtained,  i.e..  of  evaporating  6  lb.  of  water  with 
1  lb.  of  coal,  as  highly  satisfactory  ;  if  the  operation 
were  to  be  carried  out  under  pressure,  the  tempera- 
ture would  be  higher  and  grease  would  be 
destroyed  ;  there  would  be  also  great  mechanical 
difficulties,  which  would  render  the  apparatus 
too  complicated  and  expensive.  The  points 
raised  with  regard  to  filter-pressing  had  been 
fully  dealt  with  in  his  paper  "  Not«s  on  Sewage 
Sludge  and  its  Disposal ''  (this  J.,  Jan.  15j  1912). 


In  that  paper  he  showed,  on  figures  published 
by  ]Mr.  A.  B.  Ogden,  the  then  Slanager  of  the 
Main  Sewage  Works  of  the  Manchester  Corpora- 
tion at  Davyhukne,  that  the  cake  which  he 
(Mr.  Ogden)  assumed  contained  50%  of  solid 
matter  and  cost  2s.  per  ton  to  produce,  could  not 
possibly  have  contained  more  than  27-3%  of 
actual  sludge,  and  that  the  cost  of  filter-pressing 
\\ould  have  been  nearer  4s.  than  2s.  per  ton  of 
cake,  and  probably,  taking  all  matters  into  con- 
sideration, 7s.  4d.  per  ton  of  actual  dry  sludge. 
He  wished  again  to  point  out  that  for  purpose  of 
calculations  of  cost  in  concentrating  or  removing 
sludge  by  dift'erent  methods,  it  was  absolutely 
necessary  to  reduce  the  figures  to  dry  actual 
sludge.  There  was  no  perceptible  increase  in  the 
volume  of  the  sludge  caused  by  treatment  with 
acid  although  an  evolution  of  gas  took  place. 
AVhen  mixed  with  acid,  the  sludge  could  remain 
in  the  tanks  for  five  or  six  days  without  becoming 
septic,  but  he  could  not  say  whether  if  spread  on 
the  land  afterwards  it  would  retain  that  property. 
The  Oldham  sludge  was  obtained  by  ordinary 
sedimentation,  and  occasionally  also  a  small 
quantity  of  alumino-ferric  was  added  to  it.  There 
was  no  doubt  that  sodium  liisulphate  (nitrecake) 
could  be  used  instead  of  sulphuric  acid  if,  including 
carriage,  etc.,  the  available  acid  in  it  could  be 
obtained  as  cheaply  as  commercial  vitriol. 


New  York  Section. 


Meeting  held  at  Bumford  Hall.  Chemists'  Building, 
on  Friday,  April  23rd,   1915. 


MR.    G.    W.    THOMPSON    IN    THE    CH.\m. 


PAINT    VEHICLES    AS    PROTECTIVE 
AGENTS    AGAINST    CORROSION. 

BY    MAXIOTLIAN    TOCII. 

A  careful  search  of  the  literature  of  the  past 
twenty  years  has  failed  to  reveal  anything  like  a 
systematic  investigation  of  the  relative  value  of 
different  vehicles  used  in  the  manufacture  of  paints 
for  structural  steel  and  the  prevention  of  corrosion. 
There  are  a  few  isolated  cases  in  which  boiled 
linseed  oil,*  Kauri  linseed  oil  varnishf  and  spar 
varnish  as  protective  coatings  on  structural  st«el 
were  studied.  For  many  years  past  much  has 
been  written  and  many  investigations  have  been 
made  on  the  protective  quality  of  the  pigments, 
but  no  one  has  apparently  made  any  study  of  the 
vehicles. 

It  is  quit«  obvious  that  without  a  vehicle  a  pig- 
ment is  useless,  and  I  know  of  no  instance  where  a 
pigment  could  be  used  alone,  with  perhaps  the 
single  exception  of  Portland  cement,  if  that  may  be 
classed  as  a  pigment,  and,  then,  Portland  cement 
would  be  useless  unless  water  is  used  as  a  vehicle. 

To  examine  the  comparative  values  of  the  various 
vehicles,  exposure  tests  were  made  in  1913,  in  which 
fifty-two  steel  plates  were  carefully  freed  from 
grease  by  washing  with  benzol,  dried,  sanded,  and 
rubbed  clean  with  pumice,  and  then  coated  with 
the  vehicle.  Fifty-two  paint  vehicles  or  protec- 
tive vehicles  were  examined,  many  of  which,  of 
course,  are  seldom,  if  ever,  used  alone,  and  some 
of  which  are  failures  a  short  time  after  they  are  put 
on.     However,  I  wished  to  make  the  investigation 

•  C.  Von  Kreybig.  Farbcn-Zeit.,  17,  1766-8.  .  J.  N.  Friend. 
Carnegie  Scliolarship  Report,  Iron  and  Steel  Inst.,  May,  1913,  1 — 9. 

t  Address  of  Prof.  A.  H.  Sabin  before  American  Society  of  CiviJ 
Engineers,  Nov.  4,  1896  (Engineering  News;  July  28,  1898). 
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Inapeciion  Report  an  Steel  Plates  exposed  December  Sth,  1913. 

PL  No 

CoftUng. 

April  Uth.  1914. 

Periniber.  19M. 

April,  1»1G. 

Value. 

1 

Raw  Hnst-ed  oil     

CouipUt«'ly  rusted 

Compl.'tcly  ettrroded 

Coniplot4'Iy  corriKlcd 

1 

•i 

lUw  liuHtvil  oil  plus   10% 
linnlcaU-  drier 

j  About  J  rusted 

Badly  rusted  alouK  ednes  ; 
partly  protected  iu  middle 

*'unipl(.'t4'ly  c(irru(lt-(l 

111 

3 

Raw  liiiStMHl  oil  plus   10% 
Japan  dnrr 

'  SliKht  ru>^tinK 

(1)  Slight  rust  along  edges; 
fairly  prott^ted  over  rest 
of  lUm 

(2)  Badly      rusted      along 
edges  ;    partly  protected 

("nmph'toly  (-iirriKh't) 

U< 

■ 

in  middle 

4 

Raw  HuAiHia  oil  plus  10% 
Japan  driiT 

Almost  complot*'ly  rustod 

Almost     compIet*'ly      cor- 
roded 

('oiiiplett'ly  ('(irrmii'tl 

1 

5 

Janan  ilriiT                       ... 

Completely  rustfd 

Conijiletoly  corroded 

t'onipleU-Iy  (•(irriidfil 

1 

a 

Henhmlon    nil    plus    10% 

Japan  drier    

,Complet<'ly  rusti*d 
1  Almost  comid.tely  rusted 
1  Complett'ly  rusted 
1  Ab<Mit   1  rusted 

Completely  corroded 
Completely  corroded 
Compict<^-Iy  ciirnided 
Mudi    inrroded    uu    uppe 

I'umpK'U'iy  rorrodfil 
CuinpluU-ly  corrcicli'.l 
CoinplrU-ly  corroitfd 
<'iMliplct<'ly  rnrrodiMi 

7 

Montiadi'U  oil 

1 
I 
1 

Hi 

y 

Soya  bean  oil    

9 

Soya    bean    oil    pins    10% 

light  drier 

half,   free   from   rust   on 
lower  half 

in 

Soya  bean    oil     plus    10% 
ilnoU'at«  drier 

AlMiut  i  rusted 

Much    corroded    on    upper 
half,    free    from   rust  on 
lower  h:ilf 

('oinpli'U'ly  riirrtMli'd 

IB 

11 

)  raw  oil.  1    menhatlen  »»ll 
plun  10%  linoleatv  drier 

Aliout  i   rust4-d 

Much    corroiied    on    upper 
half,   free   from   rust  on 
lower  luilf 

Completi-ly  iiirriuliil 

Hi 

12 

)  mw  oil,  )  stiya  bean   oil 
plus  10%  linoleat^'  drier 

AI>out  \  rustotl 

Badly  rusted  i  way  down  : 
fairly     good     on     lower 
fourth  of  plate 

Completely  ciirrmlid 

Hi 

13 

Perilb  oil    

Completely  rusted 

Completely  <'orroded 

CompleU'ly  corroiied 

1 

14 

Perilla  oil  |>1ns  10%  Japan 
drier 

•  .Mmost  completely  rusted 

Completely  corroded 

(Njmplet<ly  eorrodeil 

1 

IS 

Petrolatum     

Much  dirt,  sltfiht  rustinc 

Collected,  much  dirt ;    Imt 
well  protected  from  rust 

Still  very  good 

4 

It 

Spar  varnish 

No  rustini; 
Completely  rust-ed 

Slight  rusting 
All  corroded 

UnchanKed  :     very  cond 
All  corrodetl 

5 

17 

Turpentine  substitute  .... 

1 

18 

Anhydrous  pine  oil 

Completely  rust*'d 

All  corroded 

All  CDrrodcd 

1 

19 

Benzine    

Complet*-ly  rust^Kl 

All  corroded 

All  corrotled 

1 

20 
21 

Turpentine      

Completely  rust^^Ml 
Complftoly  rusted 

All  corroded 

All  corruded 

1 

Paraffin  oil 

All  corroded 

All  corroded 

1 

22 

Bodie*!  linseed  oil  and  tur- 

pentine substituto  thinner 

No  rusting 

No  rusting 

Unchanged  ;  very  good 

5 

23 

Bodied  linseed  oil  and  tur- 

jH'ntine  substitute  thinner 

No  rustinc 

Very  slight  rusting 

Unchanged  ;    very  good 

5 

24 

Pyroxylin  lacquer 

Completely  rusted 

All  corroded 

All  corroded 

1 

2S 

Celluloid  solution 

Completely  rusted 

All  corroded 

All  corroded 

1 

•M 

No.     38    China    wood    oil 
varnish 

Slight  rusting 

Rusted    appreciably   under 
whole  film 

liather  badly  corroded 

2 

27 

No.  5  copal,  China  wood  oil 

varnish 

No  rusting 

No  rusting 

Rjitlier    badly    rnstt'd 

2 

28 

No.  6  copal,  wood  oil  vamiah 

Slight  rusting 

Rust<'d    much    over   whole 

plate 
Rusted  under  whole  film  to 

All  rusted 

2 

29 

No.     30    China    wood    oil 

Slight  rusting 

All  rusted 

2 

varnish 

small  extent 

30 

Steam  cylinder  oi!    

Completely  rusted 

Completely  corroded 

All  rusted 

1 

31 

Ocar  cflsc  oil     

Much  dirt :    slight  rusting 

Collectcfl  very  nuich  dirt  ■ 

Still  protected 

4 

shows  but  little  rusting 

32 

Blown  linseed  oil  plus  tur- 
pentine 

Slight  rusting 

(1)  Slight    rusting    in    few 
spots 

(2)  BaiUy  rusted  all  over 

• 

2 

33 

Kerowne  oil 

Completely  rusted 

Completely  corroded 

Completely  corroded 

1 

34 

Raw    oil    plus    2%    cobalt 

drier     

.\bout  (  rusted 
About  I  rusted 

Rusted  badly  i  way  down 
Almost  completely  corroded 

Completely  corroded 
Completely  corroded 

IB 

35 

Raw  Cliina  wood  oil   .... 

1 

36 

1  raw  oil.  i  raw  China  wood 

oil     

About  I  nistcd 
Slight  rusting 

Badly  corroded  J  way  down 
Partlv  rusted  in  quite  a  few 

Complett'ly  corrod^^d 
All  corroded 

1 

37 

Blown  linseed  oil,  turpen- 

2 

tine  substitute,  10%  lino- 

isolated  spots 

lea  te  drier 

38 

Raw  oil.  10%  paraffin  oil, 

10%  Japan  tlrier 

Atwut  \  rusted 

Badly  rusted  }  way  down 

All  corroded 

IB 

39 

China-wood -oil     rosin 

varnish     

No  rusting 

No  rusting  ;    very  good 

Badly  corroded 

3 

40 

i  heavy  boiled  Unseed  oil, 

i  raw  oil    

No  m<5tincr 
No  rusting 

No  rusting  ;  very  good 
No  rusting  ;    very  good 

Badly  corroded 
Still  Rood 

3 

41 

k  flpar  vamtsh.  ]  st-uid  oil 

6 

42 

80%    raw    oil.    15%    spar 
varnish.     5%     linoleat« 
drier 

No  rusting 

Rusted  a  little  along  upper 
edge  and  in  several  otiier 
spots 

Badly  rusted 

3 

43 

J  raw  oil,  {  No.  6  copal  wood 
oil    varnish.    5%    Japan 

drier     

No  rusting 

No  rusting  :    very  good 

Badly  rusted 

3 

44 

J  heavy  boiled  linseed  oil, 
i     menhaden     oil,     5% 

Japan  drier     

No  rusting 

Very  slight  rusting 

Badly  rusted 

3 

45 

}  hea^T  boiled  linseed  oil. 
\     soya    bean    oil.     5% 

Japan  drier 

No  rusting 
No  rusting 

No  rusting :    very  good 
Practically  no  rusting 

Badly  rusted 
Still  very  Rood 

3 

46 

Kettle  tailed  oil    

5 

47 

Pale  roflned  varnish  oil  . . 

Completely  rusted 

Completely  corroded 

AM  corroded 

1 

48 

Pale  refined  Unsized  oil   . . 

Completely  rusted 

Completely  corroded 

All  corroded 

1 

49 

SO^o  wo((d  «»il.  10%  No.  38 
China  wood  oil  varnish. 

10%  Japan  drier 

No  ni sting 

Pra<-tically  no  rusting 

Corroded 

3 

50 

90%  raw  oil,  10%  paraffin 
oil,   1%  cobalt  drier 

No  rusting 

Somewhat  rusted  on  top  ; 
perfectly  good  at  bottom 

Still  good 

5 

51 

95%     spar     varnish.     5% 
petrolatum  in  turpentine 
substitute 

No  rusting 

Slight   rusting    underneath 
film  along  edges 

Still  good 

5 
6 

62 

China  wood  oil,  heated  with 

No  rusting 

No    rusting    at    all ;     very 

Still  very  good 

Tox-tungato  and  thinned 

good 

_. 

with  benzine 



.- 
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as  complete  as  possible,  and  for  this  purpose  I 
selected  the  same  quality  of  steel,  known  as 
cutlery  steel,  which  rusts  very  rapidly,  and  which 
I  have  been  using  for  many  years  for  exposure  tests. 

Those  plates  which  have  shown  no  rusting  in 
the  year  and  five  months  that  they  have  been 
exposed  must  be  eliminated,  since  they  were 
coated  with  the  paraffin  or  machinery  oil  com- 
pounds, and  an  engineer  would  not  coat  steel  with 
paraffin  compounds,  because  the  cleaning  before 
the  application  of  any  good  paint  would  have  to  be 
very  carefully  carried  out,  as  no  protective  paint 
would  hold  on  steel  coated  with  a  paraffin  base 
unless  it  were  entirely  removed.  Then  the  paraffin, 
or  non-drying  oils,  all  collect  a  great  deal  of  dirt, 
and  would  have  to  be  entirely  removed  before  any 
paint  could  be  applied. 

Plate  No.  41  showed  excellent  results,  and  a 
material  of  tliis  kind  would  not  bo  so  very  ex- 
pensive where  engineers  demand  that  steel  be 
coated  with  a  clear  liquid  in  the  shop  so  that  the 
steel  may  be  inspected  in  the  field.  This  was  com- 
posed of  half  spar  varnish  and  halt  "  Stand  oil  " 
which  is  practically  a  polymerized  linseed  oil. 
Linseed  oil  when  heated  to  550^  with  a  drier 
like  Japanner's  Brown  or  borate  of  manganese 
will  produce  a  very  thick  viscous  liquid.  >vhich  is 
largely  used  as  a  patent  leather  finish.  This 
can  be  reduced  with  50  %  of  thinner  and  stUl  have 
the  fluidity  or  viscosity  of  raw  linseed  oil,  and  is 
therefore   inexpensive. 

Plate  No.  50  was  coated  with  a  material  contain- 
ing 109'n  of  paraffin  oil.  which  might  be  classed 
as  an  adulterated  linseed  oil,  and  whUe  it  showed 
lip  very  well,  it  could  not  be  recommended  because 
on  an  exposed  structure,  hke  a  bridge,  a  coat  of  good 
protective  paint  would  not  adhere  very  thoroughly. 

Plate  No.  52  was  treated  with  raw  China  wood 
oil  which  had  been  heated  sufficiently  to  take 
10  %  of  a  tungate  drier,  and  then  thinned  with  15  % 
of  benzine.  This  made  a  material  which  is  hardly 
more  expensive  than  good  boiled  linseed  oil,  and  left 
a  most  excellent  surface  for  re-painting.  In  fact, 
this  has  proved  itself  tVie  equal  of  plates  No.  22 
and  No.  23,  and  also  offers  a  better  surface 
for  re-painting. 

Plate  No.  46  was  coated  with  kettle-boiled 
linseed  oil,  and  is  very  good,  but  this  material 
might  be  regarded  by  some  engineers  as  too  ex- 
pensive for  application,  as  it  took  all  day  to  make 
this  oil.  A  carefully  selected  linseed  oil  was 
chosen  to  start  with,  to  which  was  added  5°/,  I 
of  litharge  and  no  other  drier.  This  oil  dried  \ 
very  slowly,  but  produced  a  good  flexible  film 
which  lasted.  This  must  not  be  confounded 
with  the  average   boiled  linseed  oil  of  commerce. 

The  various  coatings  used  in  these  exposure  tests 
(see  table  on  page  593)  have  been  divided  accord- 
ing to  their  protective  value  into  five  classes : — 

I  and  1b.  This  class  includes  those  vehicles 
which  have  little  or  no  value  for  the  prevention 
of   rusting.      It   contains  : — 

(.\)  The  raw  and  refined  drying  and  semi-drying 
vegetable  oils.  (Plates  Nos.  1,  7,  8,  13,  35,  36,  47, 
48). 

(B)  The  same  oils  to  which  10%  of  drier  has 
been  added  (Plates  Nos.  2,  3,  4,  6,  9,  10,  11,  12, 
14,  34). 

(c)  The  more  or  less  volatile  paint  thinners 
(Plates  Nos.  17,  18,  19,  20,  33). 

(D)  Solutions  of  celluloid  and  pyroxylin  (Plates 
Nos.  24,  25). 

(E)  Paraffin  oils  liquid  at  room  temperature 
(Plates  Nos.  21,  30). 

2.  Here  have  been  included  those  vehicles 
which  showed  some  degree  of  protection,  though  not 
very  much  at  best. 

(A)  Wood-oil-varnishes  containintr  a  certain 
Dercentage  of  rosin  (Platefi  Nos.  26,  29)i 


(B)  CopaJ-wood-oQ  varnishes  (Plates  Nos.  27, 
28). 

(c)  Varnishes  made  from  linseed  oil  which  have 
been  thickened  and  oxidized  by  blowing  with  air, 
oxygen,  or  ozonized  air  (Plates  Nos.  32,  37). 

This  compared  with  the  results  obtained  below 
with  cooked-oil  varnishes  proves  conclusively 
that  the  film  yielded  by  a  blown  oil  is  not  nearly 
as  waterproof  and  resistant  to  severe  weather 
conditions  as  that  formed  by  a  boiled  or  polymer- 
ized oil. 

3.  This  class  includes  the  varnishes  or  varnish 
mixtures  which  protected  the  steel  very  nicely  as 
long  as  weather  conditions  were  not  severe  and 
temperature  changes  not  very  rapid  and  pro- 
nounced.    (Plates  Nos.  39.  40,  42,  43,  44,  45,  49). 

4.  To  this  class  belong  the  semi-solid  and  solid 
paraffin  oils.  These  show  a  very  high  degree  of 
protection  from  rusting.      (Plates  Nos.   15,  31.) 

5.  Here  we  have  set  down  the  varnishes  and 
vehicles  which  afford  a  high  degree  of  protection 
against  corrosion.  To  be  put  in  this  class  a 
material  must  be  extremely  water-proof,  it  must 
dry  with  a  film  which  is  very  elastic  and  yet  tough 
in  order  to  be  able  to  withstand  "  weathering." 
A  film  which  cannot  remain  intact  against  con- 
densed moisture,  snow,  and  ice  and  despite  com- 
paratively wide  and  sometimes  rapid  changes  in 
temperature  (as  between  day  and  night  even  in 
rather  warm  climates)  wiU  of  necessity  afford  very 
little  pi'otection  for  the  steel  to  which  "it  is  applied. 

As  the  table  shows  this  class  comprises  : — 

(A)  Spar  varnish  (Plat^  No.   16). 

(B)  Varnishes  made  from  linseed  oil  or  China 
wood  oil,  which  has  been  thickened  by  a  heat  pro- 
cess (Plates  Nos.  22,  23,  52). 

(c)  Open  kettle-boiled  oil  (Plate  No.  46). 

In  plate  No.  50  we  find  a  rather  anomalous  case. 
It  seems  that  raw  linseed  oO  which  has  been  dried 
with  a  small  percentage  of  a  liquid  paraffin  oU 
proved  to  be  an  excellent  coating  for  rust  pre- 
vention. 

The  addition  of  any  paraffin  or  non-drying  oil, 
even  in  such  a  small  quantity  as  is  shown  in  Plate 
No.  50,  is  dangerous  in  case  repainting  becomes 
necessary.  Although  I  cannot  yet  state  definitely 
whether  linseed  oil  and  paraffin  oil  dissolve  in 
each  other,  my  idea  at  present  is  that,  although 
they  apparently  make  a  clear  solution,  separation 
takes  place.  I  have  made  several  experiments, 
and  find  that  a  film  of  linseed  oil  which  contains 
paraffin  oil  in  some  quantity,  when  apparently 
dry  shows  minute  globules  of  paraffin  oil  in  liquid 
form  when  the  film  is  heated  above  100°  C. 
A.  film  of  linseed  oil  contaimng  10%  of  paraffin 
oil  after  it  is  six  mouths  old  can  be  shown  to  con- 
tain uncombined  paraffin  oil  by  extraction  with 
naphtha.  These  experiments  prove  conclusively 
that  it  is  dangerous  to  mix  a  paraffin  oil  with 
linseed  oil  for  any  purpose,  excepting  where  it  is  not 
necessary,  or  not  the  intention,  to  repaint  subse- 
quently. 

Discussion. 

The  Chairman  asked  whether  the  oil  which 
gave  such  good  results  was  a  kettle-boiled  oil  or  a 
commercial  boiled  oil,  and  what  was  it«  gravity  ? 

Mr.  Toch  replied  it  was  a  kettle-boiled  oU  which 
he  had  made  himself  ;  he  did  not  know  its  exact 
gravity,  but  was  sure  it  was  over  0-980. 

Mr.  R.  H.  Gaines  confirmed  Mr.  Toch's  state- 
ment that  heavy  paraffin  oil  protected  steel  against 
rust  but  collected  dirt  and  cinders  in  the  meantime. 

Mr.  F.  S.  Low  asked  whether  Mr.  Toch  had  any 
data  on  the  viscosity  ofjthese  oils  previous  to  their 
being  applied,  for  it  appeared  to  him  that  the  value 
of  the  oil  depended  upon  the  thickness  of  the 
coating,  and  that  was  probably  why  the  kettle- 
boUed  oil  (panel  No.  46),  and  th«  boiled  Chin*  wood 
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oil  with  the  tunnntc  ilrier  (panel  No.  52)  produced 
such  jjood  rt'suUs. 

Mr.  'I'ocu  n>;rcfil  that  tlic  tliii'kii('s.s  of  the 
coatiiii;  wiis  in  (jirot  raliti  to  its  pnilertivc  quality, 
provided  it  liiid  ii  pioteilive  nuuhty  to  start  witii, 
and  a.s.>«uiiiinK,  of  i-cnii-se,  tliat  it  wjus  a  ih-yiiin  oil. 
He  had  not  niadi-  any  lueiusurenii-iits  of  the 
thiekness  of  the  various  lilms.  liiit  those  that 
^tave  ^jood  residts  showed  an  apjuviiahle  thickness 
of  lUni. 

I'l-of.  A.  H.  S.MUN  said  that  n  shop  coat  of  linseed 
oil  for  hridne  work  had  not  entirely  mme  out  of 
use.  There  were  several  dilTercnt  n-a.sons  for 
applying  it.  The  structural  nu-tul,  as  received  from 
the  shop,  wa-s  covered  with  mill  scale.  .Sooner  or 
later  it  would  come  olT.  carryinj;  with  it  any  i)nit\t 
that  had  been  ai)plied.  The  shop  coat  of  linseed 
oil  was  applied,  and  tin-  Uridne  erected  ;  the  mill 
si-ale  wa-s  allowed  to  rust  olT,  and  then  the  hridpe 
was  thorouj^hly  cleaned  and  painted.  On  another 
railroad  a  shop  coat  of  linse(>d  <jil  was  applied, 
the  hridce  erected  and  then  ])ainted  hy  the 
company's  painters.  ()thc-rs  held  that  a  shop  coat 
of  linseed  od  enahled  the  inspector  to  see  whether 
the  rivettiii};,  et<-.,  had  heen  i>roperly  done,  better 
than  when  the  work  had  lie<'n  painted.  The  ques- 
tion wivs  whether  it  was  possible  to  (jet  a  vehicle 
that  woidd  w-ork  more  easily  than  linseed  oil  and 
could  he  sold  at  a  suitable  ])rice. 

Mr.  STKVi-rK.soN  said  that  in  the  t-reetion  of  steel 
the  shop  coat  was  almost  always  torn  olY  in  the 
rouph  nandlinjj  it  received.  It  cost  more  to 
apply  a  coat  of  paint  in  the  shop  than  It  did  in  the 
field.  Linseed  oil  gave  protection  for  four  or  five 
months,  and  that  wa.s  as  long  as  was  necessary. 
and  had  given  very  good  result.s  e.Kcept  in  one  or 
two  rases. 


Yorkshire  Section. 


Meetiitg  held  al  Leeds,  on  Monday,  April  19lh,  1915, 


ilK,   F.   W,   ItlCHARDSON  IN  THE  CH.\IB. 

NOTE  ON  THE  BEHAVIOUR  OF  HOME  OILS 

AND   PATTY   ACIDS   IN   MACKEY'S 

CLOTH    OIL   TESTER. 

BY  WILLI.\M  MCD.   MACKEY, 

In  the  discussion  on  the  paper  hy  Hyland  and 
liloyd,  "  The  Oxidation  of  Oils  and  Fatty  Acids  " 


(see  this  Journal,  1915,  (12 — 65),  I  pointed  out  that 
when  considering  the  indic-ations  given  hy  such 
an  instrument  as  the  (Uotli  Oil  Tester  it  "slio\dd 
be  remembered  that  one  was  dealing  with  the  oil 
in  very  intimate  contiu-t  with  c-otton  wool,  and 
that  probalily  the  action  between  the  oil  and  the 
cotton  had  something  to  do  with  the  result.  I 
suggested  experiments  in  which  the  oil  should  be 
spread  on  some  inert  sulistance  such  as  glass  wool. 
.Snliseipicidly  .Mr.  .Miller,  my  ivssistaid,  pointed 
out  that  experiments  had  alreaily  been  made  on 
these  lines,  and  looking  back  over  the  laboratory 
note-books  we  found  that  some  work  had  been 
done  in  1895 — 90.  These  experiments  are  now 
described,  together  with  some  experiments  made 
since  the  meeting  already  i-i-ferred  to  ;  and  they 
do  not  bear  ovit  the  ojiinioii  1  t  lii-n  expressed.  At 
any  rate  the  heating  i)roceeds  rather  more  rapidly 
when  sKtg  or  glass  wool  is  used  iiLstead  of  cotton 
wool  (see  Tables  1  and  2). 

'fables  '.J  and  4  deal  witli  oils  tested  in  tlu^  usual 
way  in  the  Oil  Tiister  -  that  is,  spread  on  cotton 
wool — and  are  given  to  show  that  the  iodine 
value  alone  does  not  give  reliable  indication  as  to 
the  behaviour  of  an  oil  as  regards  liaijility  to 
induce  spontaneous  heating  when  spread  ou  fibre. 
Table  3  gives  the  results  of  experiments  on 
hardened  cottonseed  oil  (sami)les  kindly  given  by 
Dr.  Armstrong,  of  Messrs.  .Joseph  ("rosfleld  &  Sons, 
Ltd.,  Warrington),  and  are  of  some  interest  apart 
from  the  question  of  iodine  value,  etc. 

It  will  be  noted  in  the  <-ase  of  the  "  semi- 
hardened  "  oil  that  the  free  fatty  acids  "  cracked 
out  "  and  dried  (containing  any  imsaponiflable 
matter  present)  give  a  decided  rise  of  temperature 
in  the  Oil  Tester,  whilst  the  oil  does  not  ;  the 
point  of  interest  is  that  the  iodine  value  of  the 
free  fatty  acids  is  not  substantially  higher  than 
that  of  the  neutral  oil.  It  will  be  noted  further 
that  the  free  fatty  acids  from  the  cottonseed  oil 
"  hardened  nearly  to  saturation  "  (as  described 
by  Dr.  Armstrong)  do  not  give  any  rise  of  tem- 
peratiu'e.  The  iodine  v.alue  of  these  was  found  to 
be  2-5  (determined  by  Dr.  Ingle).  The  neutral  oil 
itself  was  not  tested  in  the  Oil  Tester,  it  being 
presumed  to  give  no  rise  in  temperature. 

In  Table  4  we  have  two  oleines  of  similar  com- 
position as  regards  unsapouiiiable  matter  And  free 
tatty  acids,  and  similar  iodine  value,  showing  a 
decided  difference  in  behaviour  in  the  Oil  Tester 
— A  (iodine  value  81-8)  giving  no  rise,  B  (iodine 
value  87-5)  showing  a  very  rapid  rise,  being 
evidently  a  distinctly  dangerous  oil  as  regards 
liability  to  induce  spontaneous  heating  when 
spread  on  fibre. 


TABT.P    1. 

111.  Om. 

lb.  15m. 

ih.  30m. 

2h.  Om. 

Maximum        h.   m. 

.Same 

jUlive  oil  on 

1    :i    ;: 

cotton  wool    

wool 

95°  C. 

92-2°  C. 
101°  C. 

98-5°  C. 
102°  C. 

98°  0. 
104°  C. 

98-5°  C. 
108°  C. 

99°  C. 
101-7°  C. 
105-8°  0. 
100°  0. 
115-5°  C. 

103°  C. 
105°  0. 

100°  (;. 

104°  C. 

105°  0.     in       3       0 
109-8°  C.    „       4     45 
111°  C.        ,.        3      50 

Saow 

aanple 

gt'lHS    WO()l    , 

las'i;,     in    1    55 

Table  2. 


Ih.  Om. 


Itrs.  min- 


Stme 
umple 


Raw  linaced  oil  on  cotton  wool,  typical  of  a 
number  of  rxpt-riments   

Raw  lintw-ed  oil  oit  nlan  wool     

Boiled  Iinsoc*l  oil  on  slag  wool 

j  Cottonseed  oil  on  cotton  wutil      

I  „  „      slag  wool     


110°  c. 

200°  C. 

in     1 

11 

200"  C. 

„     0 

43 



200°  C. 

„     0 

2« 

110°  c. 

200"  U. 

.,      1 

10 

173°  C. 

191°  C. 

,.      1 

10 

Thermometer  withdrawn 


Tomperatiirc   began   to    fall   after 
1  hour  15  min. 


Hon, — In  the  nu  o(  the  bUr  wool  32  stmt,  was  used  and  In  that  of  the  glue  wool  18  errne: 
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Table  : 

!. 

Ih.  Om. 

Ih.  15m. 

Ih.  30ni. 

2h.  Oni. 

Semi-liardcned   cottonseed   oil   on    cotton    wool,    iodine 
value  77-6 ". 

95-2'  C. 
111-3°  C. 

93-5°  C. 

900  0. 

118°  C. 

QS-S"  C. 

96-8°  C. 
96°  C. 

97-2 
96°  C. 

Experiment  stopped 

Fatty  acid.s   frcni  above  sample  on  cotton  wool,  iodine 

Fatty  acids  from  liardcned  cottonseed  oil  on   cott4>n  wool 
("  hard'^ned  nearly  to  saturation  ")      

Thermometer  withdrawn 
Experiment  stopped 

Table  4. 


Oleine  "A"  on  cotton  wool,  iodine  value  81-S   

Oleine  "  B  "  on  cotton  wool  (sinnlar  to  above  as  regards 
nnsaponifiable  and  free  fatty  acids)  iodine  vahie  87*.') 


111.  Om.      111.  15ni.      Ih.  SOiii.       2h.  Om.      2h.  15m. 


107°  C. 


90°  0. 


222°  O. 


97-0°  C. 


98-8 


Thermometer  withdrawn 


Experiment 
fltoppe<i 


Discussion. 

Mr.  F.  W.  RiCHABDSON  said  that  the  iodine 
vahie  of  an  oil  was  apparently  not  so  reliable  a 
factor  as  he  liad  thought  in  regard  to  oxidation. 
In  his  opinion  it  was  a  question  wliether  oxidation 
under  ordinary  conditions  was  comparable  with 
oil  tested  in  the  Cloth  Oil  Tester.  His  experience 
was  that,  all  things  being  equal,  the  iodine  value 
indicated  fairly  well  the  increase  of  viscosity  and 
the  oxidation  changes  which  would  take  place 
when  an  oil  was  exposed  at  the  ordinary  tem- 
perature. 

Dr.  H.  Ingle  said  that  Mr.  Mackey's  results 
proved  that  the  heating  of  oils  in  the  Tester,  and 
presumably  on  the  wool,  etc.,  depended  upon  the 
surface  of  oil  exposed  to  the  air  and  not  upon  any 
action  of  the  oil  upon  the  fibre.  It  would  be 
interesting  to  compare  these  surfaces  of 
cottonwool,  wool,  and  glass  wool,  but  it  was 
clear  that  the  animal  and  vegetable  fibres  might 
absorb  oil  into  their  mass  and  so  reduce  the 
surface  layer  of  the  oil  exposed.  That  would 
explain  why  in  some  cases  a  greater  rise  in  tem- 
perature was  recorded  upon  glass  wool  than  on 
cotton  wool,  since  glass  wool  was  impervious  to  oil. 

The  experiments  with  boiled  linseed  oil  showed 
the  effect  of  a  drier  increasing  the  rate  at  which 
the  oU  would  absorb  oxygen.  The  rise  in  tem- 
perature in  all  cases  must  depend  upon  the  rate 
of  the  oxidation,  and  the  experiment  with  boiled 
linseed  oU  illustrated  that  point  admirably.  The 
iodine  value  (which,  taking  all  in  all,  was  one  of 
the  best  tests)  only  gave  the  amount  of  oxygen 
that  might  be  absorbed,  not  the  rate  at  which  it 
would  happen.  He  (the  speaker)  had  shown  that 
the  acids  of  linseed  oil  took  over  twenty  months 
to  dry  (this  Journal,  1913,  p.  639),  while  the 
glycerides  would  dry  in  a  few  days,  although  the 
iodine  value  of  the  acids  was  higher  than  that  of 
the  glyceride.  The  same  applied  to  the  ethyl 
esters,  as  had  been  shown  by  himself  and  also  by 
Dr.  Lloyd.  However,  the  actual  amount  of  oxygen 
absorbed  by  the  acids  and  ethyl  esters  was  only 
half  that  absorbed  by  the  glycerides. 

It  was  the  rate  of  oxidation  which  determined 
the  rise  in  temperature,  for  even  if  the  actual 
oxygen  absorption,  measured  by  direct  weighing 
or  by  the  iodine  value,  were  great,  if  the  rate  of 
absorption  were  slow,  the  heat  generated  was  dis- 
sipated and  no  great  rise  in  temperature  resulted. 

Reverting  to  the  differences  in  the  results  which 
Mr.  Mackey  had  obtained  with  the  free  acids  and 
their  glycerides,  great  difficulty  was  found  in 
explaining  this.  One  suggestion  he  (the  speaker) 
offered  was  that  decomposition  of  the  peroxide  of 
an  acid  (at  the  temperature  of  the  tester)  by  the 
formatioTi  of  alcoholic  or  aldehydic  groups  in  the 


presence  of  the  free  acid  might  give  lactones, 
while  these  could  not  be  formed  from  the  glycerides. 
Whether  the  formation  of  lactones  would  give 
rise  to  sufficient  heat  to  cause  the  marked  increase 
in  temperature  noted  by  Mr.  Mackey  was  doubtful. 
Water  would  aid  in  the  decomposition  of  the 
peroxides  and  the  formation  of  hydroxyl  groups, 
and  it  had  been  shown  by  both  Mackey  and  Lloyd 
(this  Journal,  191.5,  p.  (52)  that  moisture  increased 
the  heat  developed  in  the  tester. 

He  did  not  think  that  any  appreciable  polymer- 
isation of  ordinary  oils  took  place  below  500°  F. 

Mr.  W.  RusHBV  said  that  when  slag  wool  was 
used  in  the  Tester,  no  moisture  was  present,  but 
if  wool  or  cotton  wool  were  used  moisture  would 
be  present  during  the  testing,  because  moisture  was 
naturally  present  in  wool  up  to  15%  and  cotton 
up  to  8  %. 

Mr.  Richardson  said  that  his  experiments  bore 
out  Dr.  Ingle's  statement.  If  a  level  surface  were 
used,  the  oxidation  was  proportional  to  the  area 
of  the  surface.  That  was  the  reason  slag  wool 
gave  higher  results  than  either  wool  or  cotton 
wool. 

Dr.  L.  L.  Lloyd  said  th^t  he  had  carried  out 
some  experiments  similar  to  those  of  Mr.  Mackey's. 
The  materials  were  all  thoroughly  scoured  with 
Ijenzene,  water,  and  a  little  potash  soap  made  from 
stearic  acid,  then  washed  with  water  and  air- 
dried.  The  method  of  mixing  with  the  oils  and 
the  compactness  of  the  oiled  material  were  approx- 
imately similar.  The  results  are  given  in  the 
following  table  : — 


Decrease 

Oil. 

Fibre 

Max. 

Time  for 

in  iodine 

material. 

temp. 

max 

.  temp. 

value. 

Olive 

Glass  wool 

190°  C. 

i-.h. 

45m. 

37-2 

I.v.  86-8 

Cotton    „ 

190°  C. 

5 

40 

36-0 

Wool 

195°  C. 

a 

15 

43-6 

Silk 

185°  C. 

r. 

30 

35-1 

Cotton  seed 

Glass  wool 

200°  C. 

1 

15 

36-8 

I.v.  108-7 

Cotton    „ 

210°  C. 

1 

15 

35-2 

Wool 

203°  C. 

1 

20 

40-3 

Silk 

196°  C. 

1 

15 

37-1 

Cotton  seed 

Glass  wool 

96-3°  C. 

5 

30 

3-2 

hvdrogenated 

Cotton    „ 

95-8°  C. 

5 

30 

1-8 

I.v.  350 

Wool 

97-3°  C. 

5 

30 

1-8 

Silk 

96'1°  C. 

5 

30 

1-6 

Olein  70% 

Glass  wool 

98-2°  C. 

5 

30 

7-9 

I.v.  83-2 

Cotton    „ 

96-5°  C. 

5 

30 

6-8 

Wool 

97-3°  C. 

5 

30 

7-3 

Silk 

ge-s"  0. 

5 

30 

6-0 

The  product  extracted  from  the  wool  containing 
the  olive  oil,  after  heating  in  the  Mackey  Tester, 
was  very  dark  and  was  found  to  contain  sulphur, 
which  was  no  doubt  obtained  by  the  decomposition 
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of  the  wool.  Similarly  the  cottonseed  oil  pi-oducfc 
extraotetl  from  the  wool  also  cont-iiined  sulphur. 

From  the  <vbuvi>  li^ures  it  appeared  that  the 
nature  of  t  he  material  upon  whieli  the  nil  \va.s  spread 
was  of  little  eon.seipieiue  jus  regard.s  oxidation. 
It  was,  however,  dilTerent  where  oxidi.siilde  oils 
were  exposed,  when  heating  elTeets  took  pliu-e, 
because  wool,  silk,  ami  inert  materials  did  not  fire, 
but  rottou  fired  and  hurnoil  fairly  easily,  the 
cotton  charrinj;  at  about  ISO^  upwards. 

Olive  oil  exposed  to  the  oxi<hsing  action  of  air, 
when  treated  in  the  Mackey  Tester,  did  not  show, 
any  appreciable  heating;  effect.  The  oil,  however, 
became  oxidised,  and  after  extraction  had  decreased 
in  iodine  value  ;  the  oil  was  also  somewhat  thicker. 
If,  however,  the  material  were  left  in  the  Mackey 
Test<»r  for  about  J  to  5  houi-s,  then  the  heat  pro- 
duced by  oxidation  or  other  causes  became 
apparent  and  the  rise  in  temperature  took  place 
quickly.  If  olive  oil  were  exposed  to  the  air  at 
ordinary  temperature,  the  absorption  of  oxygen 
took  place  so  slowly,  that  after  tlu-ee  years' 
exposure,  in  a  tliin  fdm,  the  iotline  value  was 
reduced  only  by  about  4  to  .■>  %.  That  the  iodine 
value  did  not  govern  the  liability  to  oxidation 
and  firing  was  proved  from  the  following  experi- 
ments in  the  .Mackey  Tester.  Fatty  acids  of 
iodine  value  77-8  registered  99-5"  U.  after  five 
hours'  treatment  in  tJbe  Tester,  ethyl  oleate  (pure) 
of  iodine  value  750  registered  213°  O.  in  five 
and  a  half  hours,  the  ethyl  oleate  rising  at  first 
extremely  slowly  and   finally   very   rapidly. 

Mr.  J.  Hylanij,  referring  to  the  paper  of 
Ilyland  and  Lloyd,  said  that  l>y  oxidising  oils  on 
quartz  at  oO°  C,  until  a  maximum  gain  in  weight 
was  reached,  a  decrease  in  iodine  value  I'esulted 
very  similar  to  that  found  after  the  oil  had 
been  through  the  JIackey  Tester.  Ethyl  oleate 
gave  a  decrease  in  the  tube  of  314  and  in  the 
Mackey  Tester  30-8.  Also  those  oils  with  which 
a  theoretical  increase  in  weight  was  not  reached 
on  account  of  the  decomposition  of  the  oxidation 
products,  were  found  to  be  more  dangerous  when 
tested  in  the  Mackey  Tester  ;  and  this,  coupled 
with  the  fact  that  moist  air  was  shown  to  aid  in 
the  decomposition  of  the  oxi<lised  oils,  and  par- 
ticidarly  of  the  fatty  acids,  probably  helped  to 
explain  why  moist  air  shouhl  aid  in  the  tiling  of 
the  oils  when  on  the  fibre.  That  the  nature  of 
the  fibre  is  of  .some  importance  from  a  firing  stand- 
point wa.s  shown  from  the  treatment  of  "  Black 
Oil  Cake,"  obtained  in  the  Heavy  Woollen  J)istrict. 
Cake  containing  cotton  fibre  coidd  not  be  stored 
without  risk  of  firing,  whereas  caj^e  free  from 
cotton  fibre  might  be  stored  for  a  considerable 
period. 


Cammunications. 


A     SIMPLE     INSTRUMENT     FOK     THE 
DETERMINATION    OF    VISCOSITY. 

BY    .\L.\N    SPEEDY. 

In  the  det-ermi nation  of  viscosity  by  the  aid  of 
viscometers  of  the  Ostwald  type,  it  is  customary 
to  immerse  the  whole  apjiiiratus  in  a  medium 
of  high  boiling  point.  The  use  of  a  fairly  large 
quantity  of  some  oil  or  wax  transparent  at  the 
t^emperature  of  obscu'vation  is  thereby  necessitated. 

In  the  simple  instrument  described  below,  all 
diiriculty  in  reading  the  marks  is  avoided  by 
placing  them  above  the  surfa<e  of  tin;  liquid, 
which,  therefore,  need  not  be  transi)arent  and  of 
which  only  a  moderate  quantity  is  required. 

The    instrument    consists   of   a   piece   of   glass 


tubing  drawn  out  to  form  a  capillary  and  bent  into 
U  shape,  as  shown  in  the  ligvu-e. 

The  liquid  of  which  the  viscosity  i«i  to  bo  deter- 
mined is  lillered  into  the  viscometer,  which  is 
clamped  vertiiallv   in  the  bath  .so  that  the  level 


Kubbcr   tubing 
connected  here. 


A 


b' 


I-iv*'I  .if  hi'atinK 
Itrjiiiil. 


(*ru<tual  taper 
towards  capillary. 


Diam.  of  rapillary 
(■hoSL'n   to   suit 
lii[ui(l  under 
invrstigation. 


Two-thirda  scale. 

marks,  aa'.  are  just  .above  tlu;  surface  oE  the 
heating  liquid.  'Hie  batli  is  now  heated  to  the 
required  temperature  and  after  a  few  minutes  the 
levels,  aa\  are  carefully  adjusted.  By  means  of 
a  piece  of  rubber  lulling  the  liquid  is  then  slowly 
sucked  up  the  left  limb  of  the  tube  until  it  passes 
the  level,  b.  It  is  then  allowed  to  descend.  The 
time  taken  to  fall  from  b  to  c  is  recorded  on  a 
stop  watch,  and  the  experiment  repeated  as  a 
check. 

Part  of  the  liquid  under  observation  is  above 
the  surface  of  the  heating  liquid  and  is,  therefore, 
at  a  slightly  lower  tenqieratvu-e,  but  as  the  level 
falls,  this  part  of  the  liquid  regains  its  former 
temperature.  The  eri'or  due  to  unec^ual  viscosity 
in  dilTerent  regions  arising  in  this  way  is  negligible. 
It  is  only  the  viscosity  of  the  liquid  in  tlie  capillary 
tube  that  counts.  The  thinness  of  the  wall  of  the 
lapillary  tube  ensures  that  the  liquid  passing 
through  the  tub(;  is  at  the  tiMuperatiU'e  of  tlie  bath. 
It  should  be  observed  thai  the  column  of  liquid, 
br.  never  reaches  the  capillary.  The  level,  b', 
is  well  above  the  point  where  th<;  constriction  in  the 
right  limb  of  the  tube  begins.  The  time  of  flow 
is  taken  from  b  to  r  only,  because  on  approaching 
a  the  motion  becomes  slow  and  uncertain. 

The  constant  of  the  iiistiument  cati  be  obtained 
by  calibrating  it  with  pure  phenol  (see  A.  E. 
Dunstan.  this  .1.,  WVJ..  31,  KM!:;)  or  sulphuric 
acid  (see  Proc.  Cbem.  Soc.  I!M  I.  Vol.  SO). 

The  instrument  may  conveniently  be  .strapped 
to  a  lliermometer  and  suspendetl  in  the  heating 
liquid,  which  is  contained  in  a  boiling  tube.  The 
cheapness  of  the  apparatus  renders  it  possible  to 
choose  from  a  range  of  tubes  one  with  a  capillary 
of  (liaiiieter  best  suited  to  the  viscosity  of  the 
liquid  whicli  is  to  be  investigated.  1'he  best 
results  arc  obtained  if  tlie  time  of  flow  is  about 
1 — 2  mins.  at  the  temperature  of  observation. 
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As  an  illustration  of  the  degree  of  accuracy 
that  may  be  expected  from  this  form  of  viscometer, 
the  examples  contained  in  the  table  below  are 
given. 

Six  oils,  of  which  five  were  kindly  supplied  by 
Messrs.  Ragosine  and  Co.,  were  tested  for  viscosity 
in  the  instrument  just  described,  and  also,  for  the 
sake  of  comparison,  in  two  other  forms  of  visco- 
meter, of  which  one  is  the  totally  immersed  tj'pe,  * 
and  the  other  the  well-known  Bedwood  form. 


Knecht'g  process  of  titration  with  titanous  chloride 
(J.  Soc.  Dyers  and  Col.,  1905,  21,  3 — 6  ;  see  this 
J.,  1905,  154)  to  determine  the  amount  of  fading 
and  washing  out,  etc.,  of  a  series  of  azo  dyes,  but 
after  numerous  trials  it  was  abandoned.  It  was 
thought  that  probably  the  titanous  chloride  is  so 
strong  a  reducing  agent  that  under  the  conditions 
of  the  titration  it  to  some  extent  decomposes  the 
water  of  the  solution  or  the  carbon  dioxide  atmos- 
phere in  which  the  reduction  is  carried  out. 


Sample. 

NomiiMl 
sp.gr. 

1 
T° 

n 
Duns  tan. 

■ 

1 
New  type. 

8ec3. 
Redwood. 

Olosed 
flash  pt.°F. 

Genuine   refined   pale   East  Indian 
rape  oil   

0-910 

0-noo 

.  0-908 
0-908 

0-850 

0-840 

to 
0-860 

6(1°  F. 

70°  F. 
140°  F. 
200°  F. 

70°  F. 
140°  F. 
200°  F. 
250°  F. 

70°  F. 
140°  F. 
200°  F. 
250°  F. 

70°  F. 

140°  F. 

■      200°  F. 

250°  F. 

150°  0. 
180°  C. 
200°  C. 

40°  C. 

80°  C. 

100°  C. 

0-7680 
0-1864 
0-0815 

0-7600 
0-1230 
0-0497 
0-0283 

0-1 580 
0-0583 
0-0328 

0-2624 
0-0853 
0-0421 

0-0718 
0-0450 
0-0348 

0-0316 
0-0145 
0-0114 

0-7669 
0-1872 
0-0818 

0-7592 
0-1224 
0-0495 
0-0283 

0-1575 
0-0578 
0-0327 

0-2611 
0-0859 
0-0423 

0-0714 
0-0452 
0-0355 

0-0319 
0-0149 
0-0117 

635 

312 
98 
53 

348 
69 
41 
34 

490 
80 
45 
36 

1235 

134 

53 

40 

American  pale  oil  A 

American  pale  oil  B 

390 

400 

Neptune  brand  lubricating  oil     

Shale  oil  distillate    

384 

The  readings  of  the  first  two  instruments  agree 
within  the  limits  of  experimental  error.  At 
140°  F.  it  will  be  seen  that  Redwood  seconds 
may  be  obtained  approximately  by  multiplying 
these  readings  by  500. 

It  is  believed  that  the  extreme  simplicity  of 
the  instrument,  and  the  increased  accuracy  due 
to  choice  of  a  suitable  capillary,  as  well  as  its 
convenience  in  use,  may  recommend  it  to  aU  who 
have  measurements  of  viscosity  to  make. 


THE    USE    OF    KNECHT'S    PROCESS    FOB 

DETERMINING  THE  FASTNESS  OF  DYES 

TO  LIGHT  AND  OTHER  AGENCIES. 

BY    ARABINDA    SIBKEK. 

In  a  previous  investigation  carried  out  in  this 
laboratory  (Watson,  Sircar,  and  Dutta,  this  J., 
IGll,    30,    6 — 9)   an   attempt   was   made   to   use 

•  A.  E.  Dunstan.  ibid. 


Further  experiments  proved  that  this  surmise 
was  not  correct,  and  that  the  difficulties  previously 
experienced  were  due  to  the  presence  of  air  in  the 
apparatus.  For  the  titration  of  dyes  which  are 
not  readily  reduced  it  was  necessary  to  exclude 
completely  every  trace  of  air  from  the  apparatus. 
\^'hen  this  was  done  Knecht's  process  gave  quite 
satisfactory  results.  It  has  been  found  that 
dyes  can  be  estimated  on  wool  as  well  as  on 
cotton. 

Preparation  of  dyed  samples. — Well-washed  wool 
was  dyed  in  each  case  in  a  bath  containing  2  %  dye- 
stuff  and  2  %  sulphuric  acid  (on  the  weight  of  wool) 
by  boiling  for  one  hour.  In  each  titration,  about 
100  c.c.  of  water  and  15 — 20  c.c.  of  concentrated 
hydrochloric  acid  were  added  to  the  material  to  be 
examined,  excess  of  titanous  chloride  was  added, 
and  the  excess  was  determined  by  means  of 
standard  ferric  alum  solution.  Every  precaution 
was  taken  to  prevent  access  of  air. 


Theoretical  value  of 

0-04  grm.  of  each 

Titanous  chloride 

Titajious  chloride 

dyestuff  expressed 

solution  required 

solution  required 
by  the  dyed  wool 

Dye. 

Mol.  wt. 

in  c.c.  of  titanous 

bv  the  bath  after 

chloride  (1  c.c. 

dyeing 

(2  grms.). 

=  0-00166  grm.  Fe). 

c.c. 

c.c. 

1.  Benzene-azo-phenol    

198 

27-29 

8-07 

19-22 

2.  Benzene-azo-resorcinol 

216 

25-01 

2-90 

22-11 

3.  Sulphobenzene-azo-phenol    

278 

19-43 

2-76 

4-17 

4.  Benzene-azo-phenol-o-9ulphonic  acid 

278 

19-43 

0-70 

18-73 

6.  Benzene-azo-salicylic  acid    

242 

22-23 

1-20 

21-03 

6.  Bromobenzene-azo-phenol     

277 

19-50 

1-01 

18-49 

I .  Xitrohenzenc-azo-phenol 

243 

55-57 

14-19 

39-98 

8.  Benzcne-azo-<libronioaniline 

855 

15-22 

3-59 

11-63 

19.  Amino-azo-toluenc     

225 
197 

24-01 
27-29 

0-97 
10-06 

23-04 

10.  Amino-azo-benzene    

17-23 

11.  Chrysoidine      

285 
328 

18-95 
16-46 

30-72 
0-979 

3-25 

12.  Orange  II 

15-48 
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The  flfinrps  In  tho  third  cohiinn  were  obtAlned 
by  calculation,  after  it  had  liecn  ascertained  that 
the  titanoiLS  chloride  value  of  01)4  (rrin.  of  dyestull 
for  four  or  live  sulistiince.s  differed  only  liy  1  to 
1-5%  from  the  theoretical  values. 

For  testine  the  fastness  to  ligkt,  the  samples 
were  e3£po^»ed  at  Dacca,  in  Fehruary  and  March, 
1010.  The  standaril  samples  for  the.se  dyeings 
could  not  lie  obtained,  therefore  the  actual 
quanlitie.s  of  dyestulT  which  they  contained 
before  exposure  could  not  be  ascertjiined.  Tho 
intensities  after  exposure  were  calculated  on  the 
assumption  that  the  dyeings  originally  contained 
the  same  amounts  of  dyestvifTs  as  those  dyed  imder 
the  .same  conditions  and  used  for  the  soap,  alkali, 
and  acid  tests. 

The  following  table  shows  tbc  results  of  the  tests 
of  fastnes.s  to  light  of  various  ilyes  on  wool  : — 


but  no  satisfactory  conclusion  could  be  drawn. 
It  [seems  quite  probable  that  such  a  relation 
might  be  traced  if  several  consecutive  estima- 
tions were  made  at  close  intervals  (say  every  2  or 
3  days). 

Watson,  Sircar,  and  Dutta  pliwe  bc^nzene-azo- 
dibromo-aniline  in  ('la.ss  IV.  and  benzene-azo- 
phenol  in  Class  V.,  therefore  in  order  that  my 
results  may  eonicide  with  those  found  by  them,  tho 
dyeings  between  benzene-azo-pbeiiol  and  benzcnc- 
azo-dibromo-aniline  ought  to  be  placed  in  Classes 
V,  v.— IV.,  and  IV. 

Benzene-azo-dibromo-aniline  and  amino-azo- 
benzene  are  the  two  remarkable  exceptions  :  tho 
introduction  of  liromino  atoms  has  a  worse  effe(-t 
than  these  authors  found,  and  anuno  groups  had  not 
such  a  marked  etTect.  The  anomalous  behaviour 
of  benzene-azo-dibromo-aniline  may  be  due  partly 


Intensity  of  shade 

Intenstty  of  shade 

Intensity  of  shade 

after  59  days' 

after  22  days' 

after  50  days' 

exi>()3ure,  calculated 

No.     I>vi'inK. 

exposure,  expressed 

Percentage  of 

exposure,  expressed 

by  assuming  the 

as  percentage  of 

fading  in  22  days. 

.-vs  percentage  of 

intensity  aft^'r  tlic 

original  intensity. 

original  intensity. 

22nd  day  as  the 
original  intensity. 

!.•  ChrysoiUino     

93-5  (?) 

_ 

75-0  (?) 



2.*  Bonxcnc-axo-rcsorcinol 

88-0  (?) 

— 

74-0  (?) 

— 

87-0 
8:t.(i 

1:m) 
1R.4 

81-0 
72-2 

93-1 

4.     Benzcne-ftzo-salicyhc  acid     

87-5 

820 
7.'">-« 

)8-0 
24-4 

62-0 
66-2 

75-6 

6.     Bcnzenc-azo-phenol-o-sulphonic  acid 

87-5 

7.     Sulpliobciizcnc-azo-plioKOl    

67-0 

.■!2-4   • 

6-6 

82-2 

61-(l 
6Bti 

39-0 
43-4 

3-0 
9-0 

86-8 

9.     BromolH-nzenc-azo-phenol     

68-9 

10.  Orange  11 

sn-n 

70-0 

1-9 

73-0 

11.  o-Amino-azrt-toluene 

275 
13-4 

72-5 
86-6 

2-1 
4-0 

44-0 

12.  Benzene-azo-dibromoanilinc 

29-8 

•  In  coses  1  and  2  the  dye  could  not  be  reduced  completely  on  the  fibre,  even  in  presence  of  a  large  excess  of  titanous  chloride. 


Easiness  lo  soapimj,  alkali,  acid,  aiid  lirjhl. — The 
dyed  samples  were  steeped  for  15  minutes  at  ()0°  0. 
in  an  aqueous  solution  of  neutral  soap,  containing 
15  grms.  per  litre,  rinsed  out,  and  titrated.  For 
the  alkali  test,  they  were  steeped  for  10  minutes  in 
a  solution  of  .sodium  carbonate  (10  grms.  crystal 
carbonate  per  litre)  at  (50°  C.  For  the  acid  test, 
they  were  steeped  for  an  hour  in  a  10%  acetic  acid 
solution  at  40^  C. 


Dye. 

Shade 

after 

soaping. 

Shade 

aft«r 

washing 

with 

alkali. 

Shade 

after 

washing 

with 

acid. 

1 .  .\minn-9zo-benzenc   

2.  Benzene-azo'diliromoaitiline    . . 

3.  o-,\mino-azo-tolucnc      

4.  Bromobenzcne-azo-phenol    .... 

5.  Benzenc-azo-resorcinol      

6.  Nitrobenzcne-azo-jilienol      .... 

63-9 

50-2 
47-5 
43-8 
3 1-0 
21-fl 
17-3 
16-0 
10-2 
7-0 

4-4 

3-8 

80-1 

62-01 

4l'<i 

00-0 

250 

12-0 

9-5 
20-1 
18-0 

4  0 

7-1 
ISO 

42-0 

98-9 
94-0 
99- 1 
93-0 
74-(l 
29-1 

8.  Benzenc-azo-phenol 

9.  Omnge  II 

10.  Sulphobenzenc-azo-phenol   .... 

1 1 .  Benzcne-azo-plienol-o-sulphonic 

acid 

620 
70-0 
80-1 

90-2 

12.  Beuxene-aio-aalicylic  acid   

97-0 

The  results  are  expressed  as  percentage  of 
original  intensity. 

In  discussing  the.se  results,  benzene-azo-phenol 
was  taken  as  the  standard. 

Fastness  to  liz/hl. — None  of  the  groups  under  con- 
sideration had  a  good  elTcd. 

The  original  unexposed  samples  corresponding 
to  those  which  were  exposed  to  light  were  lost. 
Therefore  the  original  intensity  is  not  known  with 
much  certainty.  This  introdu<-es  a  possible  error 
in  the  fa.stness  determination. 

AttemptsS  were  made  to  establish  a  relation 
between    the   intensity    and   the   rate   of   fading, 


to  the  fact  that  in  the  previous  investigation  the 
wool  did  not  take  up  sidlicient  dye  from  the  bath. 

Faslncsn  to  soaping  and  alkali. — In  both 
cases,  introduction  of  amino  groups  or  liromine 
atoms  has  a  very  good  effect,  increa.sing  the  fast- 
ness of  benzene-azo-phenol  about  thrice.  The 
methyl  group  increases  the  fastness  more  than  two- 
fold, and  the  hydroxyl  group  is  also  beneficial. 
Introduction  of  sulphonic  and  carboxylic  groups 
decreases  the  fastness. 

Fastness  to  acid. — Chrysoidine,  with  two  amino 
groups,  retained  only  29%  of  the  total  dye  on  the 
fibre,  and  amino-azo-benzene,  with  one  amino 
group,  retained  42%.  Introduction  of  amino 
groups  had  therefore  a  bad  effect.  The  other 
groups  increased  the  fastness  more  or  less. 

These  results  agree  with  those  obtained  by 
Watson,  Sircar,  and  Dutta. 

Practical  resulls. — Considering  the  results  of  all 
the  determinations  of  fastness  to  various  agencies, 
it  is  found  that  only  bromine  atoms  can  be  intro- 
duced without  much  bad  effect.  Amino  groups 
decrease  the  fastness  to  acid,  and  hydroxyl  and 
sulphonic  groups  decrease  the  fastness  to  alkali 
and  soap.  When  the  benzene  nuclei  are  replaced 
by  naphthalene,  fastness  to  soap,  alkali,  and  acid  is 
decreased. 

The  experiments  show  that  the  washing  out  of 
dyes  by  soap  and  alkali  depends  largely  on  the 
presence  of  acidic  groups  in  the  dye,  amino-azo- 
benzene  being  quite  fast  and  benzene-azo-phenol-o- 
sulphonic  acid  being  practically  washed  out.  In 
this  respect  the  results  do  not  (juite  coincide  with 
those  of  Watson,  Sircar,  and  Dutta. 

This  view  is  supported  by  the  fact  that  dyeings 
with  amino-azo-benzene  are  very  largely  de.stroyed 
by  acid. 

In  conclusion,  I  beg  to  offer  my  best  thanks  to 
Dr.  B.  I?.  Watson,  Senior  Professor  of  Chemistry, 
Dacca  College,  for  his  kind  help  and  advice. 

The  Dacca  College, 

East  Bengal,  India. 
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JOHN  JACOB  BERINGER. 
J.  J.  Beringer,  who  had  been  a  momlier  of 
this  Society  since  1884,  died  at  Camborne  on 
March  27th,  1915.  During  his  earlier  career, 
he  was  assistant  to  Professor  Huntington  at 
King's  College,  Lecturer  to  the  Miners'  Associa- 
tion of  Cornwall,  and  Public  Analyst  to  the 
County  of  Cornwall.  He  held  the  position  of 
Principal  at  the  School  of  Mines,  Camborne,  from 
1882  to  the  time  of  his  death.  Beringer  was  a 
recognised  authority  on  all  matters  relating  to 
the  dressing  and  assaying  of  tin  ores,  especially 
of  those  of  Cornwall,  and  his  original  investi- 
gations and  other  work  exercised  a  great 
influence  in  the  improvements  effected  in  the 
industry  during  the  last  30  years.  He  was  the 
author  of  a  standard  text-book  on  assaying  and 
of  a  considerable  number  of  pamphlets  and 
papers  published  in  the  journals  of  technical 
societies.  His  influence  in  mining  and  metal- 
lurgical teaching  has  been  exerted  throughout 
the    world,    as    his    students    were    drafted    to 


the  principal  centres  of  tin  mining  and  of  most 
other  branches  of  metalliferous  mining. 


ARTHUR  HERBERT  CHURCH. 

The  death  occurred  at  Shelsley,  Kew  Gardens, 
on  May  31st,  of  Sir  Arthur  H.  Church,  Professor 
of  Chemistry  at  the  Royal  Academy.  He  was 
liorn  on  June  2nd,  1834,  and  was  educated  at 
King's  College  and  the  Royal  College  of 
Chemistry  and  at  Lincoln  College,  Oxford.  In 
1879  he  was  appointed  Professor  of  Chemistry 
in  the  Royal  Academy  of  Arts,  and  the  following 
year  became  Lecturer  on  Organic  Chemistry  at 
Coopers  Hill  College. 

Sir  Arthur  Church  was  a  leading  authority  in 
flie  chemistry  of  painting,  and  gave  valuable 
assistance  in  the  work  of  preserving  the  paintings 
in  the  Houses  of  Parliament.  He  discovered 
turacin,  an  animal  pigment  containing  copper, 
and  several  mineral  species,  including  the  only 
British  cerium  mineral.  He  published  many 
liooks  on  agricultural  chemistry,  including  the 
well-known  "  Laboratory  Guide  for  Agricultiiral 
Students,"  which  has  run  into  eight  editions. 
He  was  elected  a  Fellow  of  the  Roval  Society 
in  1888,  and  was  created  K.C.V.O.'in  1909. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  :— 

English. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,   Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
Uniled  Slates. — Is.  each,  to  the  Secretary  of  the  Society. 

Frmeh.—l  fr.  05  c.  each  as  follows  :  Patents  dated  1902  to   1907  inclusive,   Belin  et  Cie.,  Rue  Ferou  8,  Paris,  (6c) ;      Patents 
from  1908  to  date,  L'lmprimerie  Nationale,  87,  Eue  Vieille  du  Temple,  Paris. 
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Pyronielry  ;  Iteccnt  progress  in .  C.  R.  Darling. 

J.  Roy.  Soc.  Arts,   1915,   63,  590 — 607. 

Since  1910  no  pyrometers  based  upon  new 
principles  have  been  introduced,  and  the  advances 
made  have  b,een  confined  to  improvements  in 
methods  previously  in  use.  The  values  now 
generally  recognised  for  purposes  of  standardisa- 
tion are: — Water  (b.  pt. ),  100°  C.  :  aniline 
(b.  pt.).  184°;  naphthalene  (b.  pt.),  218";  tin 
(m.  pt.),  232^;  cadmium,  (m.  pt.),  321°;  lead 
(m.  pt.),  327°;  zinc  (m.  pt.),  419°;  sulphur 
(b.  pt.),  445°;  antimony  (m.  pt. ),  631°;  sodium 
chloride  (m.  pt. ),  800°  ;  silver  (m.  pt.  in  reducing 
atmosphere),  901°;  gold  (m.  pt.),  1063°;  copper 
(m.  pt.,  graphite  covered),  1083°  ;  lithium  meta- 
silicatc  (m.  pt.),  1202°;  nickel  (m.  pt.),  14.50°; 
palladium  (m.  pt. ),  1550°  ;  platinum  (m.  pt.), 
1755°;  tungsten  (m.  pt.)  about  3000°;  carbon 
arc,  about  3500°  C. 

Thermo-elfctric  pyrometers. — Base  metals  have 
been  used  to  a  very  considerable  extent  for  the 
construction  of  thermo-couples.  This  has  been 
due  not  only  to  the  comparative  cheapness  of  such 
materials,  but  to  the  fact  that  properly-chosen 
base-metal  couples  develop  a  relativelv  high 
E.M.F.  Kowalke  (this  J..  1912,  1010  ;  1915,  379) 
has  shown  tliat  base-metal  couples  are  liable  to 
alter  if  subjected  to  continued  heating,  and 
suggests  that  such  couples  should  be  "  aged 
by  continued  healing  before  caUbration.  Carbon 
and  graphite  couples  have  been  used  for  tempera- 
tures exceeding  1200°  C.  (Bidwell,  Phys.  Rev., 
June.  1914).  The  potentiometer  principle  has 
been  largely  adopted  for  commercial  instruments. 

Resistance  pyrometers. — Few  changes  have  been 
introduced.  Sir  Wm.  Crookes  has  shown  recently 
(this  J.,   1912,  540)  that  platinum  is  measurably 


volatile  above  1000°  C,  and  this  explains  why 
pjTometers  give  erroneous  readings  when  con- 
tinuously used  for  higher  temperatures. 

Radiation  pyrometers. — There  has  been  a  con- 
siderable increase  in  the  use  of  these  instruments, 
and  Whipple  has  appUed  the  F^ry  pyrometer  to  the 
determination  of  the  temperature  of  molten  metaLs 
liy  mounting  it  at  the  open  end  of  a  fire-clay  tube, 
wliich  is  dipped  into  the  molten  metal,  thus 
keeping  the  couple  in  permanent  focus. 

Optical  pyrometers  have  been  improved  in 
detail  and  a  new  type  depending  upon  the  principle 
of  colour  extinction  has  been  introduced.  Lovibond 
has  introduced  a  colour-matching  pyrometer 
which  has  been  found  t«  be  very  sensitive. 

Recorders. — Instruments  which  give  an  inked 
record  are  taking  the  place  of  the  photographic 
recorder  of  Roberts-Austen. — W.  H.  C. 

f^iliea  dish  ;    Heat  irans^nission  capacity  of  a . 

W.    K.    Lewis.      J.   Ind.   Eng.  Chem.,   1915,  7, 

410—414. 
Solutions  of  boUing  point  ranging  from  100°  C. 
(water)  up  to  240°  C.  (concentrated  zinc  chloride) 
were  evaporated  in  a  silica  dish  set  in  an  ordinary 
gas  crucible  furnace,  and  the  heat  consumption 
was  calculated  from  the  quantity  of  water  required 
to  keep  the  volume  of  the  solution  constant 
during  evaporation.  The  results  obtained  are 
plotted  in  curves,  and  it  is  shown  that  the  heat 
absorbed  and  transmitted  by  the  dish  per  unit 
area  and  time  is  equal  to  the  sum  of  two  terms, 
the  first  of  which  expresses  the  quantity  of  heat 
transmitted  by  conduction  from  the  furnace  gas 
and  is  proportional  to  the  difierence  in  temperature 
(degrees  Centigrade)  between  the  gas  and  the  dish, 
whilst  the  second  represents  the  heat  transmitted 
by  radiation  from  the  furnace  walls,  and  is  pro- 
portional  to   the   difference   between   the   fourth 
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powers  of  the  absolute  tomporaturcs  of  tho  walls 
and  of  tho  dish.  Similar  relations  hold  for  any 
unKln'/.<-d  ifraniic  niatori.al.  and  tluMvfore  in 
dosi);nin);  fuol-lii-od  fvirnaces.  tho  aim  shoiild  he  to 
provide  tho  jiroatost  possilile  area  of  furnaee  wall, 
so  placed  ns  to  ohtain  otToctive  contact  with  the 
fire  cases  and  the  maximum  direct  radiation  to 
tho  hoat-al>sorl)in^:  surfaio.  The  latter  object 
will  ho  host  attained  hy  lillinn  the  flue  with  open 
iheckorwork  refraitory  material  of  hi^h  heat- 
conductivity,  so  that  heat  ahsorhed  fron\  the 
Ka-se.s  will  he  transmitted  rapidly  to  a  surface 
radiating  directly  to  the  ohjecl  to  he  heated.  In 
the  concentration  of  sulphuric  ai-id  in  silica  dishes 
arranjjed  in  series.  It  is  recouiniendod  that  a  thick 
fuel  lu'd  ho  used  with  insullicieni  air  for  ((uiiplele 
conihustion,  and  iilso  with  injection  of  steaui,  if 
necessary,  further  to  reduce  the  teuiperatiire 
to  whicli  the  dishes  set  diri'ctly  over  the  fire  are 
exposed.  The  carhon  nionoxidi-  or  water-ga.s 
produced  is  burnt  hy  introducing  air  at  dilTerent 
points  alonp  the  due.  which  is  )irovidod  with  heat- 
conductinp  refractory  material  to  facilitate  trans- 
mis.sion  of  heat  to  tlie  dishes  hy  radiation.  In  this 
way  breakage  of  dish.os  is  minimised  and  it  is 
pcssible  to  maintain  at  all  parts  of  the  flue  the 
nJKhest  temperature  the  dishes  can  withstand 
without  danger. — .\.  S. 

Fractional  disliHation  irilh  rcijuhile<l  sliUheads. 
M.  A.  RosanolT,  J.  F.  W.  Schulze,  and  R.  A. 
Dunphv.  J.  Ainer.  Chem.  Soc,  191.5,  37, 
1072—1079.    (See  this  .T.,  1915.  301.) 

As  the  regulated  stillhead  may  possibly  find 
industrial  application,  particularly  for  the  fractiona- 
tion of  liquid  mixtures  containing  three  or  more 
c-onstituents.  experiments  were  carried  out  on  a 
ternary  mixture  of  toluene,  carbon  tetrachloride, 
and  ethylene  bromide.  In  distillations  wth  a 
stillhead  kept  at  a  constant  temperature,  the 
composition  of  the  distillate  at  any  moment  is  the 
same  as  that  of  the  vapour  evolved  by  a  mixture 
who.se  boiling  point  is  ecjual  to  thi?  stillhead  tem- 
perature. Tlie  composition  of  the  distillate  from 
three  or  more  substances  depends  upon  that  of  the 
original  mixture,  and  (\uilike  that  of  binary 
mixtures)  varies  slightly  during  the  cour.se  of  a 
single  distillation  ;  but"  the  variation  shown  hy 
successive  distillates  becomes  less  and  less  as  the 
stillhead  temperature  approaches  the  boiling  point 
of  the  most  volatile  constituent.  Practically, 
therefore,  the  regulated  stillhead  can  be  used  to 
obtain  a  vmiform  distillate  from  a  ternary  or  more 
complex  mixture.— E.  H.  T. 

Patents. 

Dislillhtij,  rvaporatini/,  or  roiicoilratiiii/  lUjiddn 
or  solutions  ;    \EleciricaUy  heaicd\  apparatus  for 

.     J.  Ijeopold-Brodie,  Ixjndon.     lOng.  Pat. 

1123,  Jan.  1.5,  1914. 

TiiK  calandria  or  heating  belt^  of  the  still  or 
evaporating  pan  is  so  constnicted  that  it  may  be 
removed  bodily  from  tho  apparatus.  The  tubes 
of  thp  heating  belt  <^ach  contain  or  are  surrounded 
by  a  resistance  coil  through  which  an  electric 
current  is  pa.ssed.  The  individual  heating  tubes, 
together  with  the  resistances,  can  also  be  easily 
removed.— W.  H.  C. 


Karlhy    materials    [for    paving, 
dryinfi,   and    indverisiny 


etc.]  ;       Heating, 
M.   A.   Popkess, 


New  York.  Kng.  Pat.  9281,  April  14,  1914. 
The  material  is  fed  through  a  hopper,  50,  a 
mea,sviring  device,  and  a  screw  conveyor,  to  the 
lifting  .shelves,  13,  of  the  slowly  rotating  drum,  3. 
It  then  drops  on  the  spiral  blades,  26,  attached 
to  the  perforated  drum,  25.  and  is  pulverised 
between  the  blades,  26,  and  shelves,  17,  while 
moving  forward.     The  fine  material  passes  through 


the  tapering  screen,  15,  to  the  spiral  conveyor 
blades,  16,  whicti  discharge  it.  .\  liquiil  fuel 
burner,   70,   injects   hot  gases  through   the  drum, 


25,  and  surrounding  chamber,  the  gases  linaily 
returning  through  the  annular  space,  20,  between 
the  fixed  casing  and  rotating  drum. — W.  F.  F. 

Solrents  ;    Apparalus  for  recovering .    K.  C.  R. 


iMarks,  London.  From  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.,  U.S.A.  Eng. 
Pat.  10,351,  April  27,  1914. 

The  material  containing  the  solvents  to  be 
recovered  is  placed  in  or  passed  through  a  shallow 
evaporation  chamber,  near  the  bottom,  while 
heating  coils  are  fixed  near  the  top  but  close  to 
the  material.  The  chamber  forms  part  of  a 
closed  air  circuit  ;  the  hot  air  and  vapours  pas.s 
from  it  down  a  vertical  passage  to  a  condenser, 
from  which  the  condensed  solvent  is  drawn  off, 
and  the  air  then  passes  upwards  over  heating  coils 
back  to  the  evaporation  chamber.  The  air  leaving 
the  evaporating  chamber  may  be  diverted  upwards 
through  a  baffle  chamber,  to  increase  the  draught, 
before  passing  down  to  the  condenser. — W..  P.  F. 

Centrifugal  apparalus  for  the  treatmenl  or  extraction 
of  liquids.  T.  K.  Irwin,  Westminster.  Eng.  Pat. 
10,810,  May  1.  1914. 
The  material  is  tlirowa  from  a  series  of  horizontal 
rotating  discs  mounted  on  a  vertical  shaft,  on  to  the 
porous  walls  of  a  concentric  cylinder  also  carried 
by  the  shaft,  from  which  it  is  removed  by  cutters 
adjustable  vertically  and  laterally.  The  material 
falls  through  the  inclined  radial  cutting  arms  at 
the  base  of  the  cylinder  into  a  i-eceiver  provided 
with  a  conveyor.  The  apparatus  is  more  suitable 
for  dealing  with  materials  of  small  liquid  content 
than  that  described  in  Eng.  Pats.  1925  and  3526 
of  1913  (this  J.,  1914,  274).— W.  P.  P. 

Cooling   towers.     F.    0.    Schmidt,    London.     Eng. 

Pat.  21,205,  Oct.  19,  1914. 
The  hot  Uquid  trickles  down  over  cooling  hurdles 
divided  by  vertical  partitions  which  have  hori- 
zontal extensions,  each  forming  a  collecting  tray 
for  its  own  section  only.  The  trays  are  arranged 
in  steps  so  that  air  can  be  admitted  from  beneath 
the  tower. — W.  P.  P. 

Mixtures    of   liquids    and    solids;     Apparatus   for 

treatinq    \fUlcring] .        A.     E.     Vandercook, 

Alameda,  Cal.,  Assignor  to  California  Mac  van 
Co.,  San  Francisco,  Cal.  U.S.  Pat.  1,135,080, 
April  3,  1915.  Date  of  appl.,  March  9,  1914. 
The  pidp  being  filtered  is  projected  directly  on  to 
the  surface  of  the  filtering  medium  from  apertures 
in  a  cross  of  pipes,  which  is  rotated  below  the  level 
of  liquid  pulp  in  the  filter  tank,  and  just  above  the 
surface  of  the  filter  medium. — W.  H.  C. 

Drying  apparatus.     A.  Tegoli,  A.ssignor  to  C.   R. 

Bertoli   and   L.  Tantimonaco,  Santa   Rosa,  Cal. 

U  S.   Pat.    1,135,556,   April   13,    1915.      Date  of 

appl.,  Sept.  15,  1914. 
The  dryer  has  a  middle  and  two  lateral  chambers. 
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Air  currents  produced  by  blast  fans  in  the  lateral 
chambers  and  an  exhaust  fan  in  the  middle  one 
are  regulated  by  perforated  drawers  arranged  in 
drawer  spaces  above  each  chamber. — W.  H.  C.  | 

Separator.  W.  E.  Liggett,  Columbus,  Ohio, 
Assignor  to  The  Jeflrev  Manufacturing  Co. 
U.S.  Pat.  1,135,594,  Apni  13,  1915.  Date  of 
appl.,  Feb.  18,  1907.  I 

Pulverised  material  i*  withdrawn  from  a  dis- 
integrator by  a  current  of  air  and  delivered  into  the 
first  of  two  settUng  chambers,  where  the  coarser 
partjcles  settle.  The  finer  jpairticles  pass  along  with 
the  air  into  a  second  ana  larger  conical  settling 
cham+)er  ;  the  finely  divided  product  settles  and  is 
withdrawn  through  a  xalved  opening  in  the  bottom 
of  the  chamber,  and  the  air  passes  through  a  screen 
in  this  chamber  and  is  returned  to  the  disintegrator. 
The  coarser  particles  from  the  first  settling  chamber 
are  delivered  into  the  return  air  pipe,  and  are  con- 
veyed l)ack  to  the  disintegrator. — W.  H.  C. 

Separation    of  finiely-divided   solids   frotn    liquids ; 

Apparatus  for  the .     J.   V.  N.  Dorr,  Denver, 

Colo.       U.S.    Pat.     1,135,997,    AprU    20,    191.'5. 
Date  of  appl..  .Tune  5,  1913. 

The  pulp  is  fed  from  the  trough,  N,  through  the 
pipes,  O,  O',  to  the  space  aljove  the  superposed 
conical  traj's  contained  in  the  tank,  A.     "  Sweeps  " 


attached  to  the  central  hoUow  shaft,  D',  are 
rotated  above  the  surface  of  the  trays  and  sweep  the 
settled  solids  to  the  centre  and  discharge  them 
through  the  pipes,  R.  The  clarified  liquid  is  dis- 
charged through  the  overflow,  a'. — W.  H.  C. 

Classifying  commdnuied  material  ;    Process  of  and 

apparatus  for .     H.  M.  Sutton,  W.  L.  and 

E.  G.  Steele.  Dallas,  Tex.  U.S.  Pat.  1,136,293, 
April  20.  1915.    Date  of  appl.,  Aug.  13,  1913. 

The  particles  are  projected  upwards  intermittently 
along  an  inclined,  reticidated  surface.  In  the  inter- 
vals the  particles  tend  to  pass  do«Tiwards  owing 
to  the  action  of  gravity.  The  separated  particles 
are  collected  separately. — W.  H.  C. 

Solids  from  liquids  ;   Process  of  obtaining  the -. 

O.  E.  Meirell,  Assignor  to  Merrell-Soule  Co., 
Syracuse,  N.Y.  U.S.  Pat.  1,136.356,  April  20, 
1915.    Date  of  appl.,  Feb.  16,  1912. 

The  liquid  is  introduced  at  the  vortex  of  a  forward- 
moving  spiral  current  of  air  which  sprays  and 
vaporises  it.  The  solid  constituents  are  suljse- 
quently  separated  from  the  moisture-laden  air  in 
the  form  of  a  dry  powder. — W.  F.  F. 


Chemical  reactions  at  high  temperatures  ;    Process 

for  effecting .     F.Meyer.    Ger.  Pat.  281,004, 

Feb.   5,   1914.     Addition  to  Ger.   Pat.  261,922. 

Instead  of  blowing  the  material  under  treatment 
through  a  "  reversed  flame  "  as  described  in  the 
chief  patent  (this  J.,  1913,  900),  the  flame,  prefer- 
ably under  increased  pressure,  is  directed  on  to  the 
material.  The  process  is  applicable  to  the  prepara- 
tion of  nitrides  from  oxides,  the  reduction  of  oxides 
to  metals,  and  the  melting  of  metals. — A.  S. 

Filtering  apparatus.  W.  A.  Stedman,  Wonder. 
Nev.,  U.S.A.  Eng.  Pat.  9919,  AprU  22,  1914. 
Under  Int.  Conv.,  Aug.  13,  1913. 

See  U.S.Pat.  1,100,267  of  1914  ;  this.T.,  1914,781. 

Drying  machine.  J.  McL.  Cameron,  London.  U.S. 
Pat.  1,136,933,  April  27,  1915.  Date  of  appl., 
April  25,  1914. 

See.  Eng.  Pat.  10,467  of  1913  ;   this  J.,  1915,  262. 

Dryer.  H.  P.  Coe,  Painesville,  Ohio,  Assignor  to 
A.  S.  Williams,  Long  Island  City,  N.Y.  U.S. 
Pat.  1,138,086,  May  4,  1915.  Date  of  appl., 
Aug.  7,  1912. 

See  Eng.  Pat.  16,712  of  1913  ;    this  J.,  1914,  72. 

Mitring  machine.  A.  A.  Warner,  Assignor  to 
Landers,  Frary,  and  Clark,  New  Britain,  Conn. 
U.S.  Pat.  1,137,037,  AprU  27,  1915.  Date  of 
appl.,  March  25,  1914. 

See  Eng.  Pat.  16,753  of  1914  ;   this  J.,  1915,  264. 

Mixing  m,achine.  R.  Tiedtke,  Assignor  to  Farbw. 
vorm.  INIeister,  Lucius,  u.  Briining,  Hoechst, 
Germanv.  U.S.  Pat.  1,139,085,  May  11,  1915. 
Date  of  appl.,  Oct.  27,  1910. 

See  Eng.  Pat.  4849  of  1908  ;    this  J.,  1908,  674. 

Gaseous  mLriure  ;   Process  and  device  for  separation 

of  the  elements  conipositig  a by  centrifugal 

action.  E.  Mazza,  Turin,  Italy.  U.S.  Pat. 
1,137,774,  May  4,  1915.  Date  of  appl.,  M-ay  29, 
1911. 

See  Fi-.  Pat.  430,621  of  1911  ;   this  J.,  1911,  1366. 

B^frigerating  ajyparatus.  H.  H.  Southworth, 
Cleveland,  Ohio,  and  F.  W.  Wolf,  Chicago,  111., 
Assignors  to  Iceless  Machine  Co.,  Cleveland, 
Ohio.  U.S.  Pat.  1,139,460,  May  11,  1915.  Date 
of  appl.,  Oct.  23,  1912. 

See  Eng.  Pat.  27,598  of  1912  ;    this  J.,  1914,  407. 

Stills  or  evaporating  plant  for  the  distillation  of  tar, 
pitch,  oil,  and  like  heavy  liquids  or  viscous  sub- 
stances.   Eng.  Pat.  19.392.    See  III. 

Pyrometer.    Eng.  Pat.  7597.    See  XXIII. 


Ua.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Coke  ;  Effect  of  different  methods  of  crushing  on  the 

[determination  of  the]  ash  of .  F.  A.  Easbaugh. 

Inst.  Min.  and  Met.,  May  20,  1915.     [Advance 
proof.]     3  pages. 

FouE  samples  of  coke  were  prepared  by  difl'erent 
methods.  No.  1  was  broken  by  means  of  a  wooden 
mallet,  reduced  in  size  by  quartering,  then  ground 
in  a  .stone  mortar  to  pass  a  60-mesh  screen.  No.  2 
was  broken  on  an  iron  plate  by  means  of  a  steel 
liammer  and  i-educed  to  OO-mesh  on  a  bucking 
plate.  No.  3  was  broken  in  the  same  manner  as 
No.  2,  but  the  final  grinding  was  done  in  a  hand 
Weatherhead  mill.  No.  4  was  passed  through  a 
Ta/yloi*  crusher,  and  ground  in  a  Braund  disc  mUl. 
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Two  >;ranis  wore  taken  from  lach  driod  sampl*" 
and  burul,  and  the  amount  of  iron  oxido  determined 
in  the  tsh  with  the  following  resnfts  : — 


No, 

Weight  ..f 
nsli. 

■nn. 
0-3568 
()-415« 
0-3(110 

o-soso 

Weight  of 
Fe,(>i  in  iish. 

Porccntiigo  of  Mr. 

Uncorrcctcrf.       Cortcctorf 
for  re.O'i. 

1 

o 
3 

4 

Rnn. 
n-ou!i:t 
0  07  lit 
0-04:t2 
u-o:«l 

17-711                   17-711 
20-78                   17-52 
19-58                   17-88 
18-25                  1711 

It  was  a.'ssninod  that  tho  amount  of  iron  found 
in  Ihi'  ash  of  Xo.  1  was  :i  natural  const  il  ui-nt  of  tho 
<-oki\  and  tin-  other  resnits  ui-re  correi-teil  on  tliis 
hasis.  Xo.  -I  seems  to  t)o  ttie  best  result,  the 
amount  of  foreijjn  matter  introdiu-ed  duriii);  the 
crnshint;  lieinp  jirobalily  less  than  in  tlie  otiier 
thive  samples. —  II.  H.  I>. 

Gas:     Hrmnval    of    rarlnni    bisulphUte   from . 

Teune.      Het  (i.os,  .April,  101.").     J.  Ga-s  Lighting, 
UI15,  130,331.  • 

I';xrKitrai-:xTs  were  made  to  test  the  accxiracy  of 
an  earlier  statement  that  10  to  70  "v,  of  tho  earbott 
bisuljihide  eould  be  removed  by  passing  the  gas 
through  spent  oxide  having  a  high  sulphnr 
rontent.  With  spent  oxide  (-ontaining  32-3%  S, 
and  with  varying  velocity  and  temperature  of  gas, 
up  to  about  12 "u  of  its  suli)hur  was  removed  from 
the  gas.  The  same  result  was  olitained  with  pure 
powdered  sulphvir,  thus  showing  that  no  praetieal 
purification  ran  be  based  on  this  method. — W.  F.  F. 

.l/W/in »»'-(!!>    viLrtiirfK  :     I njliictire    of   temperahtre 

unit  prcsKiire  on  the  i\rplosibUUy  of .     Gr.  A. 

Burrelland  1.  W.  Robertson.  .7.  Ind.  Eng.  Ohem., 
Utl.-),   7,  417—419. 

TilK  mixtures  were  ignited  in  a  100  e.c.  glass 
explosion  pipette  by  means  of  a  spark  pi'oduced 
between  two  platinum  wires  sealed  into  the  upper 
part.  The  pipette  was  heated  to  the  desifed 
temperature  ny  an  electrirally  heate<l  oven.  The 
lower  limit  was  not  ihanged  appreciably  by 
increase  of  pressure  up  to  5  atmosi)heres,  but  was 
reduced  by  rise  of  temperature  from  5-5%  CH4  at 
the  ordinary  temperature  to  4-98^ — 5-15%  at 
200"  0..  and  3-75—4%  CH,  at  500°  C— A.  S. 

Gasoline   vapour  and  air  ;     I nfiammtfble   limits  of 

mij-lures    of .     G.    A.    BurrcU    and    11.    T. 

Hoyd.   J.  Ind.  Eng.  Chem.,  1915,  7,  414— 417. 

Till-;  lower  limit  of  inflammation  of  mixtures  of 
vapour  from  ga.«;oline  of  73"  B.  (sp.  gr.  0-090)  arid 
air  wa.s  found  to  be  1-9 — 2-0",,  in  a  100  c.e.  Hempel 
explosion  pipette  when  the  mixture  was  ignited 
from  the  top,  and  1-5 — l-ti"„  when  ignited  from 
below  by  means  of  a  spark  from  an  indu<-tion  coil  ; 
when  ignited  from  the  bottom  In  a.  liottle  of  2800 
c.c.  capa(-ity  by  means  of  a  flash  produced  by 
*  drawing  apart  two  wires  through  which  a  current  of 
7  amp.  at  220  volts  was  flowing,  the  lower  limit 
was  1-4 — 1-5%.  Under  the  last^mentioned  condi- 
tions the  upper  limit  wa.s  (i-O — (i-4"/,„  a«  compared 
with  5-2 — 5-3%  in  the  Hempc-l  pipette  with  ignition 
at  the  top.  Similar  resiilts  were  obtained  with 
vapour  from  "  cleaners'  naphtha  "  of  59° — CO'  B. 
(sp.  gr.  0-715^ — 0-749).  When  the  temperature  of 
the  mixture  \va.s  raised  before  igniting,  the  lower 
limit  gradually  deerea-sed  until  with  an  initial 
temperature  of  4H0''  C.  it  had  the  value  1  -02 — 
1-22%.— .\.S. 

jPelrol  Sfihslihttcs  in  internal  cnmlnuition  engines. 
Veloritt/  of  luiporisalion.  1).  .\Ieneghini.  AunaJi 
Chini.    Appl.,    1915,    3,   235—244. 

A  cUBRtNT  of  dry  air  was  drawn  through  tflle  liquid 


under  examination  contained  in  a  U-tube  kept  in 
a  therniostjit  at  25  I'.,  and  the  amount  of  liquid 
vaporised  wa-s  a.scertained  from  the  loss  in  weight. 
Tho  dm-ation  of  eaeh  test  was  5  mins.,  and  the 
velocity  of  the  air  current  wa.s  suih  that  3  litres 
passed  in  this  period.  Under  these  conditions  the 
percentage  loss  of  weight  hy  the  ililTerent  liquids 
examined  wa-s  :  I'etrol  of  sp.  gr.  0-700,  20-5  ; 
99%  alcohol,  19!)  ;  95",,  alcohol,  1-90;  90",,  and 
80",,  alcohol,  1 -85  ;  methyl  alcohol,  3-00  ;  benzerte, 
5-10;  ti>luene,  1-73.  Three  samples  6f  90% 
benzol  gave  the  following  result;*: — I.  (,S4-6% 
below  85°  C,  no-C)",,  below  105  ('.),  5-35;  TI., 
(77-7"„  below  S5°  ('.,  90-9",,  below  105  ('.),  5-25  ; 
irr.  (51-1  "„  below  85°(".,  921"„  below  105"  C.) 
5-0.  Mixtures  of  ali-ohol  and  benzol  gave  higher 
values  than  eillun'  of  the  eoniponents  sihjyly. 
For  mixtures  containing  10";,,  of  alrohol  by  volume 
the  resTilts  with  the  dilferent  specimens  of  90"^ 
benzol  were  :  I.,  (i-25  :  11.,  0-30;  III..  5-30;  for 
20";,  alcohol  mixtures:  f.,  ti-30  ;  II.,  t?-55  ;  III., 
5-55;  for  35 "/„  .alcohol  n«-xtul'es  :  1.,  (MO  ;  11., 
0-55  ;  111.,  5-90  ;  and  for  50"n  alcohol  mixture.?: 
I.,    (5-15;     II.,   ()-20  ;     HI.,   5-80.— A.  8. 


Patents. 


Peat ;    Utilisation,  of  — 

carbonizing   Ltd.,    London 
Feb.  14,  1914. 


M.  A.  Adam,  and  Wet- 
Eng.    Pat.    3888. 


Wet-o.\rbonised  peat  whi<-h  has  been  de-watered 
by  pressure  to  a  semi-solid  mass,  is  subjected  to  a 
pressure  of  about  250  lb.  per  sq.  in.  in  a  filter-ppess 
with  collapsible  (hrtinbers.  while  a  current  of  about 
50  amps,  per  sq.  ft.  at  .about  50  volts  is  passing 
through  it.  (.See  also  Rilg.  Pats.  17,()10  of  1911 
and  25,140  of  1912  ;  this  J.,  1912,  1171  and  1914, 
346.)— W.  F.  F. 

Peat  briquettes  ;    Produetion  of  wet-carbonised  - 


N.  Testrup,  London,  and  T.  Rigby,  Dumfries, 
Assignors  to  Wetcarbonizing,  Ltd.,  London. 
U.S.  Pat.  1,139,315,  May  11,  1'9-15.  Date  of 
appl.,   May  6,   1912. 

See  Eng.  Pat.  11,554  of  1911  ;  this  J.,  1912,  075. 
The  wet-carbonised  peat,  after  being  filter-pressed, 
is  disintegrated,  dried  to  a  water-content  of  about 
5%,  and  heated  to  not  above  100°  C,  before  being 
consolidated  by  pressure  applied  suddenly. 

Coke,  eoal,  or  like  yranulaled  subsfunees  ;    Mcehan- 

ism  for  screenimj  or  sifting .     Drakes,  Ltd., 

Llaliiax,  and  A.  Walker,  WaUsend-on-Tyne. 
Eng.  Pat.  8439,  April  3,  1914. 
The  material  is  fed  down  an  inclined  recipi'ocat.ing 
trough,  the  bottom  of  which  has  a  series  of  combs 
with  pointed  fingers  pointing  down  the  trough,  and 
having  a  slight  adjustable  upward  inclination. 
A  rotary  cylindrical  ajtparatus  mav  be  similarly 
fitted.— W.  F.  F. 

[Gas]    retorts ;     Apparatus    appVu-ahle   for    use    in 

discharqimj .        Drakes    Ltd.,    Halifax,   and 

A.  Walker,  Wallsend-on-Tvne.  lOng.  Pat.  8438, 
April  3,  1914. 
A  PORT.VBLR  framework  jilaced  at  the  moutljs  of  a 
batt«ry  of  horizontal  i-etorts  carries  inclined 
guides  which  form  a  single  zig-Zag  path  leading 
fi-om  the  sviccessive  tiers  of  retorts  to  a  common 
discharge  point. — W.  F.  F. 


Petroleum;   Treatment  of - 


J.  A.  Dubbs,  Santa 


Monii-a,  C'al.,  Assignor  to  National  Hydrocarbon 
Co.,  Chicago,  111.  U.S.  Pat.  I,135,i50f),  April  13, 
1915.  Date  of  appl.,  June  3,  1911. 
Petroleum  Is  mixed  with  water  under  pressui'e, 
and  the  mixture  is  vaporised,  also  under  pressure. 
The  pressure  is  then  relieved,  and  the  vaporised 
mixture  discharged  into  a  heated  chamber  in  the 

o  2 
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form  of  fine  spray.    The  vapours  are  subsequently 
condensed. — W.  F.  F. 


-  jor  their 


I/iquid  hydrocarbons  ;     Treatment  of  - 

•purification  and  the  production  of  motor  spirit 
and  by-products.  J.  J.  Shedlock,  and  Optime 
Motor  Spirit  Synd.,  Ltd.,  London.  F.ng.  Pat. 
1878,  Jan.  23,  1914. 

The  oil  is  first  freed  from  pitch,  etc.,  by  passing 
through  a  vessel  containing  caustic  alkalis  or 
metallic  o.^ddes  heated  to  300°— 400°  F. 
(150° — 205°  C),  and  then  agitated  with  an 
emulsion  of  oil  and  10 — 20%  water.  The  mixture 
passes  through  a  vessel  containing  a  catalyst 
suchas  iron,  steel,  or  nickel,  heated  to  500° — 900°  F. 
(260° — 480°  C.)  according  to  the  oil  to  be  treated, 
and  the  resulting  oil  and  gas  then  pass  to  an 
expansion  chamber  where  the  Ught  vapour  is 
removed  and  liquefied  to  form  a  motor  spu'it. 
The  permanent  gases  may  be  used  as  fuel,  and  the 
residual  heavy  oil  may  be  further  treated  as 
desired. — W.  F.  F. 

Distilling  coal;    Method  of .     W.  J.  Mellersh- 

Jackson,  London.  From  International  Gas  De- 
velopment Co.,  New  York.  Eng.  Pat.  9849, 
April  21,   1914. 

See  U.S.  Pat.  1,097,513  of  1914  ;  this  J.,  1914,  085. 

Petroleum, ;  Apparatus  for  tlui  industrial  manu- 
facture of  a  new  spirit  by  the  isomerisation  of . 

A.  Testelin,  Laeken,  and  G.  Renard,  IxeUes,. 
Belgium.  U.S.  Pat.  1,138,200,  May  4,  1915. 
Date  of  appl.,  Aug.  20,  1908. 

See  Ft.  Pat.  393,554  of  1908  ;  this  J.,  1909,  133. 

Lubricants.  H.  Wade,  London.  From  The  Pen- 
sacola  Tar  and  Turpentine  Co.,  Gull  Point,  Fla., 
U.S.A.     Eng.  Pat.   18,235,  Aug.   1,   1914. 

See  U.S.  Pat.  1,109,298  of  1914  ;  this  J.,  1914,  1002. 

Process  for  obtaining   ammonia  from   coke   breeze. 
Ger.  l>at.  281,090.     See  Vll. 

Detecting,  indicating,  and  recording  the  jtresencc  and 
proportion  of  {inflammable]  gas  in  Ihc  aimosphcrc 
of  mines.     Eng.  Pat.  9190.     .S'ce  XXIll. 

Calorim^elric  apparatus.  Calorimeter.  Combustion 
device.  U.S.  Pats.  1,130,359 — 1,136,301.  .See 
XXIIL 

[Gas] calorimeter.     U.S.  Pat.  1,130,884.  i'ecXXlll. 


IlB- DESTRUCTIVE  DISTILLATION ; 
HEATING:    LIGHTING. 

I'ATENT.S. 

Peat  ;     Utilisation  of .     T.   Rigby,   Dumfries, 

and  Wetcarbonizing,  Ltd.,  Ijondon.     Eiig.  Pat. 
1070,  Jan.  21,   1914. 

Peat  which  has  been  subjected  to  heat  treatment 
such  as  that  descril)cd  in  Eng.  Pats.  17,010  of  1911 
and  25,140  of  1912  (this  J.,  1912,  1171,  and  1914. 
:!40)  is  distUled.  and  by-products  such  as  wax  arc 
recovered  from  the  distillation  gases.  The  residue 
is  gasified  in  a  producer,  or  part  may  be  used  as 
solid  fuel,  and  the  gas  is  treated  separately  for  the 
recovery  of  by-products,  its  heat  being  used  for 
the  distUlation  process.  The  producer  and  still 
gases,  after  recovery  of  ))y-products,  may  be  mixed 
and  used  as  fuel. — W.  F.  F. 


Decoloriser   [from   argot] ;     Process  for   making   a 

.     F.     W.     Spanutius,     Assignor    to    Pan 

Chemical  Co.,  HastLngs-upon-Hudson,  N.Y. 
U.S.  Pat.  1,135,216,  AprU  13,  1915.  Date  of 
appl.,  Feb.  7,   1912. 

Abgol  is  treated  with  caustic  soda  to  decompose 
the  colouring  matter,  potassium  chloride  is  added, 
and  the  residue,  consisting  of  50%  moisture,  and 
50%  crude  fibre  of  argol,  calcium  salts,  and  sand, 
is  separated  from  the  solution.  The  residue  is 
heated  in  a  retort  until  carbonisation  is  complete, 
the  evolved  vapour  being  allowed  to  escape. 

—B.N. 

Neon    vacuum    tithes;     Manufacture    of - 


Claude,  Boulogne-sur-Seine,  France.  Eng.  Pat. 
2020,  Feb.  8,  1915.  Under  Int.  Conv.,  Feb.  12, 
1914. 

The  tube  to  be  formed  is  connected  with  one  or 
more  receptacles  containing  a  purifying  agent, 
such  as  charcoal,  and  these  are  cooled  by  means  of 
liquid  air,  hydrogen,  oxygen,  or  nitrogen.  When 
the  neon  in  the  vacuum  tube  has  become  con- 
taminated with  impurities  liberated  by  the  passage 
of  the  current,  the  gas  is  circulated  over  the  piu'ify- 
ing  agent  so  as  to  absorb  the  neon  and  impurities, 
the  neon  being  afterwards  liberated  in  a  pure  con- 
dition. The  gas  may  be  transferred  to  and  from 
the  purifying  agent  (1)  by  cooling  a  single  re- 
ceptacle alternately  with  liquid  hydrogen  and 
Uquid  air  ;  (2)  by  cooling  two  receptacles  at 
opposite  ends  of  the  vacuum  tube  with  liquid 
oxygen  and  liquid  nitrogen  and  then  transposing 
the  cooling  agents  so  as  to  produce  circulation  of 
the  neon  from  one  receptacle  to  the  other  ;  (3)  by 
expanding  and  contracting  the  gas  by  the  heating 
eiTect  of  the  current,  or  by  alternately  diminishing 
and  increasing  the  pressure  in  the  vacuum  tube  by 
means  of  a  pressure  vessel  containing  mercury,  or 
by  two  pressure  vessels  connected  one  to  each  end 
of  the  vacuum  tube.  In  this  latter  case  the  gas 
may  lie  circulated  over  heated  lithium  and  the  like 
instead  of  cooled  charcoal.  The  neon  may  also 
be  supplied  to  the  vacuum  tube  tlirough  a  cooled 
receptacle  containing  charcoal  to  facilitate  the 
formation.     (See  also  this  J.,  1911,  13,  736.)— B.  N. 


Wood  ;  Destructive  distillati.on  of  ■ 


-.  A.  Cameron, 


East  Jordan,  Mich.  U.S.  Pat.  1,137,255,  April  27, 
1915.   Date  of  appl.,  Sept.  26,  1913. 

The  wood  is  packed  into  a  sealed  retort  having 
horizontal  supporting  members  at  diilerent  levels, 
so  that  as  the  charge  shrinks  during  distillation, 
separate  horizontal  layers  of  charcoal  are  formed 
with  intervening  circulation  spaces. — ^W.  F.  F. 

Wood  charcoal ;    Apparatus  for  making  - 


F^Uzat,    Assignor    to    Huilerie  et    Savonnerie 

de  Lurian,   Bouches-du-Rhone,  France.      U.S. 

Pat.  1,137.852,  May  4,  1915.  Date  of  appl., 
July  21,   1913. 

See  Ft.  Pat.  409,910  of  1909  ;   this  J.,  1910.  806. 

in.— TAR  AND  TAR  PRODUCTS. 

Vacuum,     tar;      Saturated     hydrocarbons    of . 

A.  Pictet  and  M.  Bouvier.  Comptes  rend., 
1915,  160,  029—631.  (See  also  this  J.,  1913, 
1098  ;    1914,  70  ;    1915.  103.) 

The  unsaturated  hydrocarbons  from  "  vacuum 
tar  "  were  separated  from  the  saturated  members 
by  alisorption  in  liquid  sidphiu'  dioxide.  Fractional 
distUlation  of  the  unabsorbed  (saturated)  hydro- 
carbons at  atmospheric  pressure  resulted  in  the 
isolation  of  four  additional  hydrocarbons  of  the 
general  formula,  CnHjn-  all  of  which  were  un- 
affected by  bromine  or  permanganate.  The  follow- 
ing constants  of  the  hydrocarbons  are  practically 
identical  with  those  quoted  by  Mabery   (this  J., 
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1897,  727  ;  J.  Anier.  Chem.  Soc,  WO.i,  26,  2B7  ; 
lull.  33,  2(5'1)  for  hydromrlion.s  obtained  from 
Cauailiau  and  t'aliforuiaii  petroleum  : — 


Formula. 


B.  pt.  (730  mm.) 

•a 

Sp.gr. 

0-759O  lit  20°  C. 
0'7«80  at  20* 
0-78«2  »t  21" 
0-7953  at  20° 

Uofnictlve 
ioilr.x  at  thn 

name 
t»tnpir;itiiro. 

135—137 
140—161 
211—213 
227—229 

1-4211; 
1-427S 
1-4293 
1-4379 

Ci»Hit 


Thf  sulKstance,  (",H,„  is  hcxahydi-omi'sityli'iie  ; 
and  all  the  memlici-s  of  the  scries  are  regarded  as 
honiolo^fues  of  cycloliexane.  Upon  coiitimiin^;  the 
di.stillation  of  the  vaciiuni  tar  above  240"  ('. 
under  reduced  pressure  (l.">  mm.),  the  distillate 
.solidilied  partially  upon  <-<)olhi^;,  and  after  wa.shing 
with  eolil  aietune  anil  repeated  <rystallisntion 
from  the  same  solvent,  colourless  needles  were 
obtained  melting  at  02" — (!:!"  C.  and  having 
the  sp.  gr.  0-9128  at  25"  C.  This  saturated  hydro- 
carbon. ("ji)H,o,  belongs  to  the  above  series  and 
is  not  formed  during  tlistillation,  but  pre-exists 
in  the  coal  ;  it  also  occurs  in  (Jalician  and  other 
natviral  petroleums  and  is  identical  with  the  so- 
called  melene,  obtained  by  Brodie  in  1849  by  the 
dry  distillation  of  beeswax. — J.  R. 

Aldehydes;       Action      of on      the      Orignard 

reagent.  J.  Marshall.  Ohem.  Soc.  Trans.,  1915, 
107,  .509— 52:<. 
When  excess  of  an  aliphatic  or  aromatic  aldehyde 
is  added  to  the  Grignard  reagent,  this  excess  acts 
as  an  oxidising  agent  and  converts  the  carbinol 
derivative,  which  is  first  formed,  into  a  ketone, 
being  itself  reduced  to  a  primary  alcohol.  Thus 
benzaldehyde  (2  mols.)  reacts  with  magnesium- 
phenyl  bromide  (1  mol.)  giving  benzophenone 
and  ben'/.yl  alcohol.  It  excess  of  magnesium 
is  present,  either  due  to  the  formation  of  iliphenyl 
or  purposely  added,  reduction  of  diphenylcarbinol 
to  tetraphenylethane  or  diphenylmethane  takes 
place.  The  mechanism  of  the  reaction  is  probably 
similar  to  that  of  the  formation  of  benzoic  acid 
and  benzyl  alcohol  from  lienzaldehyde  in  presence 
of  sodium  hydroxide.  It  is  suggested  that  2  mols. 
of  water  are  eliminated  successively  from  2  mols. 
of  the  hydrate  of  benzaldehyde,  with  formation  of 
a  derivative  of  ethylene  oxide,  which  adds  on 
a  niolecide  of  sodium  hydroxide  to  give  an  ortho- 
compound  yielding  benzyl  alcohol  and  benzoic 
acid  on  hydrolysis.  When  ethyl  acetate  acts  on 
magnesium  <:arbinyl  haloids,  a  good  yield  of  the 
caroinyl  acetate  is  obtained. — T.  C. 

P.VTENTS. 

StillB  or  evaporaling  plant  for  the  diatilhUion  of  tar, 

pitch,    oil,    and    like    heavy    liquids    or    viscous 

substances.         .Sir    K.    I.    Crossley   and    H.    W. 

Brighten,     Manchester.         Eng.  '  Pat.      19,392, 

Sept.  3,   1914. 

Thk  neck  of  the  still  is  lagged  with  asbestos,  and 

has  a  constricted  opening  controlled   by  a  valve 

whose  position  can  be  adjusted  and  indicated.     A 

low-pressure  safety  valve  is  also  provided. — W.P.F. 

Preparation  of  a  pure,  pale  rourharone-resin  from 
hean/  benzol.'<  of  h.  pt.  160  -  I.S0°C'.  Ger.  Pat. 
281,432.    See  XIII. 


IV.- COLOURING  MATTERS  AND  DYES. 

Orcinolphlhaleuis,    orcinullelrachlorophthalciiin.   and 

their  derivatives.      W.    R.    OmdortT  and    E.    R. 

Allen.  J.  Amer.  Chem.  .Soc, 1915,  37,  1201—1258. 

The    methods    of    preparing    and    separating    the 

laomeric   orcinolphthaleins   have   been    improved 


and  the  influence  of  conditions  of  preparation  on 
the  amotmts  of  i.somers  formed  has  been  studied. 
n-Orcinolphtluilein  only  exists  in  the  colourle.ss 
lactoid  form.  An  explanation  of  the  colour 
changes  of  a-orcinolphthalein  with  alkalis  is 
advanced  which  is  more  in  ai'cord  with  the  facts 
than  that  of  Baeyer  (.\nnalen,  1910.  372,  120). 
With  caustic  potash  the  first  violet  salt  formed  is 
llie  o-(iuinonoid  monopotassium  salt,  the  colourless 
form  of  wliicli  is  the  luoiiopolassium  salt  of 
a-orcinolphthaleiucarliiiiol(-arl)oxyli<-Mcid;  the  blue 
salt  is  the  di-  and  not  the  tctra-polassiuni  salt. 
Both  the  colourless  unstable  lactoid  and  coloured 
stable  /j-ipiinonoid  forms  of  the  /i-compound 
have  l)eiTi  prepared.  The  7-phthalein  is  only 
known  in  the  coloured  form,  which  behaves  as 
a  dimelhyllluorescein,  and  hence  has  a  p-quinonoid 
structiire,  and  not  the  ()-i|uinonoid  structure 
assigned  to  it  by  Kehrmann  (Ber.,  1912,  45,  3505). 
^-Ori-inulphthalein  has  l)oth  acid  and  basic 
properties,  com! lining  with  dry  ammonia  gas  to 
form  a  t-oloured  diammoniuni  salt  and  with  dry 
hydrochloric  aciii  gas  to  form  a  coloured  hydro- 
chloride. All  the  isomers  form  coloured  mono- 
hydrochlorides.  Colourless  hydrates,  acetyl  and 
benzoyl  derivatives,  and  compounds  with  solvents 
such  as  methyl  alcohol  have  been  prepared. 
The  three  tetrabromo-orcinolphthaleins  and  the 
three  orcinolt«trachlorophthaleins  are  colourless 
lactoid  compounds,  the  bromine  atoms  in  the 
former  case  being  in  the  two  orcinol  residues, 
exactly  as  in  the  case  of  Eosin.  The  tendency 
to  assume  the  free  quinonoid  form  is  reduced 
by  the  introduction  of  halogen  into  the  phthalein 
molecule.  This  is  in  agreement  with  the  observa- 
tions of  Orndorff  and  Hitch  (J.  Amer.  Chem.  Soc., 
1914,  36,  680)  that  fluorescein  in  the  free  state 
exists  only  in  the  coloured  quinonoid  form,  whereas 
tetrachlorofluorescein  exists  in  a  more  stable 
coloured  and  a  colourless  form  ;  Eosin  is  probably 
a  mixture  of  the  two  forms,  while  free  tetra- 
chloro-eosin  is  colourless,  and  the  coloured  modifica- 
tion has  not  yet  been  prepared. — F.  W.  A. 

Coal  tar  products  and  dyes  in  America.      T.    H. 
Norton.    U.S.  Bureau  of  Commerce,  April,  1915. 

During  the  past  few  months  there  has  been  great 
advance  in  the  production  of  dyestuffs.  Efiorts 
are  being  made  to  increase  the  output  of  benzol, 
and  contracts  have  been  placed  by  one  company 
for  92  additional  by-product  coke-ovens,  with 
complete  equipment  for  benzol  recovery,  at  an 
outlay  of  about  £200,000.  It  is  expected  that 
the  daily  production  of  benzol  in  the  Pittsburgh 
district  'will  soon  exceed  20,000  gallons.  The 
recovery  works  of  the  United  States  St«el  Corpora- 
tion at  Erie  (Ind.)  are  i>roducing  12,000  gallons 
of  benzol  per  day.  Additional  recovery  plants 
are  under  construction  in  connection  with  the 
coke-works  of  the  Republic  Iron  and  Stool  Company 
at  Youngstown  (Ohio),  of  the  Ijackawanna  Steel 
Company  at  Buffalo  (N.Y.),  and  of  the  Inland 
Steel  Company  at  Inland  Harbor  (Ind.).  The 
Benzol  Products  Company  have  nearly  completed 
at  Marcus  Hook  (Pa.)  extensive  plant  which  is 
to  be  devoted  to  the  manufacture  of  intermediates 
on  a  large  scale.  It  is  hoped  to  produce  in  these 
works  most  of  the  aniline  oil  and  salts  required  by 
American  colour-works.  Another  company  has 
been  established  for  the  mamifacture  of  sulphur 
colours.  The  Cambria  Steel  Company  is  planning 
to  erect  at  once  plant  to  manufacture  dyestuffs, 
using  as  raw  material  the  6  tons  of  benzol  and  its 
homologues  yielded  daily  by  their  coke  plant. 
Several  firms  commanding  ample  capital  are 
maturing  plans  for  establishing  new  plants  for 
the  production  of  artificial  dyestuffs.  The  existing 
American  factories  for  manufacturing  coal-tap 
dyes  are  making  every  effort  to  increase  their 
output,  though  5biuch  hampered   by  difficulty  in' 
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obtaining  raw  material  during  the  last  few  months. 
It  is  regarded  as  certain  that  production  will 
grow  rapidly  as  more  ample  supplies  of  benzol,  etc., 
are  assured,  and  various  obstacles  incident  to  the 
complete  cessation  of  the  unport  of  intenaediate 
products  from  Europe  are  overcome. 

Dyeinft  values  of  natural  Indian  dyestuffs.    Srivas- 
'     '    tava.  See  VI. 

Mercury  derh'atives  of  aromatic  amines.  I.  Structure 
of  primary  aitd  secondary  p-aminophenylmercuric 
compounds.   Jacobs  and  Heidelberger.   See  XX. 

Patents. 

Selenium  dyestuff  corresponding  to  Methylene  Blue  ; 

"  Isolation  of  the .     W.   Fraenkel.     Ger.  Pat. 

280,713,  Aug.  16,  1913. 

T^E  product  obtained  by  treating  p-phenylene- 
diamine  or  the  like  with  hydrogen  selenide  or 
other  substance  capable  of  >-ielding  selenium,  and 
tiien  oxidising  the  mixture,  is  shaken  with  phenol, 
and  t)ie  phenol  solution  is  separated  and  shaken 
witii  aqueous  hydrochloric  acid  and  a  solvent  for 
the  phenol  immiscible  with  water,  e.g.,  ether  or 
carbon  tetrachloride.  The  dyestuff  is  converted 
iaito  its  hydrochloride,  which  dissolves  in  the 
aqueous  solution  and  can  be  recovered  by  dis- 
tifling  off  tjxe  water  and  hydi'ochloric  acid  under 
diminished  pressure.  The  only  practical  applica- 
tion of  the  dyestuff  is  to  therapeutic  purposes,  for 
which  its  isc^ation  i^  the  form  oif  its  zinc  chloride 
double  salt  is  ma4missible. — A.  S. 

ArylaminoatfiJirqquinone  dyestuffs  and  process  of 
making  same.  jG.  Kranzlein,  K.  Hagenbach,  and 
F.  GUoy,  Assignors  to  Farbw.  vorm.  Meister, 
Lucius,  u.  iSriining,  Hochst.  Germany.  U.S. 
Pat.  1,138,670,  May  11,  1915.  Date  of  appl., 
May  13,  19  U, 

See  Ft.  Pat.  472,100  of  I91i  ;  this  J.,  1915,  417. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
'      ^  PAPER. 

Parents. 

Cellulose  co-nipounds  [alkali-cellulose]  ;  Manufacture 

of- ':  C6urtaulds.  Ltd.,  London,  W.  H.  Glover, 

Braintree,  and  L.  1'.  Wilson.  Coventry.  Eng. 
Pat.  13,0.55;  May  27,  1914. 

Ai.gA.Li-CEiJJJL.osE  is  matured  by  treating  the 
mixture  of  cellulose  and  alkali  with  an  oxidisiag 
agent,  such  as  a  soluble  peroxide,  a  hypocldorite, 
Of  a  current  of  oxygen  alone  or  mixed  with  inert 
ga&e.s  at  above  30°  C.  fhe  product  is  particularly 
adapted  for  the  manufacture  of  artiiicial  sjjk  by 
t3;ie  viscose  process. — F.  Sp. 

Cellulose       cqvipounds ;        Manufqfitiire      of . 

Courjtaul4s,  Ltd.,  London,  and  L.  P.  Wilson, 
Coventry.'    Eng.  Pat.  14,j675,  June  18,   J^Oll. 

A  CATALYTIC  agent  such  as  an  oxide  or  hydroxide 
of  iron,  nickel,  cobalt,  cerium,  or  vanadium, 
or  a  mixture  of  these,  is  employed  to  assist  the 
maturing  of  alkali-cellulose  by  oxidation,  prevaous 
to  its  conversion  into  cellulose  xantliate  (viscose). 
'  — B.  N. 

Sugarcane;    Process  of  treaiiny .     [Utilisation 

of  bagasse  for  paper-jnaking.]  T.  Lee,  Dedham, 
Mass.,  U.S.A.  Eng.  Pat.  17,834.  July  28,  1914. 
Under  Int.  Conv.,  Sept.  16,  1913. 

The  bagasse  as  it  comes  from  the  mills  is  partially 
djrled  aad  tljeiji  beatepi  or  otherwise  disinte^ated. 


e.g.,  in  a  Williams  pulveriser,  so  that  the  pith  emd 
cortex  can  be  afterwards  separated  from  the  rest 
of  the  tissue  ("  selected  fibre  ")  which  is  well 
suited  for  paper-making.  The  granular  pith, 
for  example,  may  be  removed  by  means  of  a  screen 
of  J  in.  mesh,  and  the  selected  fibre  may  be 
separated  from  the  ^rips  of  cortex  by  a  coarser 
screen.  The  rejected  tissues,  which  usually  exceed 
50  %  of  the  woody  matter  of  the  bagasse,  are  used 
as  fuel,  and  the  selected  fibre  is  washed  and 
digested,  e.g..  tor  B  hours  under  a  Siteam  pressure 
of  40  1b.  with  caustic  Ive  equivalent  to  14% 
NaOH  of  the  weight  of  the  fibre. — J.  H.  L. 

Pyroxylin    bodies ;    Process    of  forming  - 


Kniffen,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,135,026,  April  13,  1915.  Date  of  appl., 
AprU  12,  1913. 

PypoxYLiN  products  are  formed  by  evaporating  a 
solution  of  pjToxylin  in  a  mixture  of  ethyl  acetate 
and  benzene. — F.  Sp. 


Acetylcellulose     p?fls<(V     compounds ;      Process    of 

making .     W.    G.    Lindsay,   Caldwell,   N.J., 

Assignor  to  Th^  Celluloid  Co.,  New  York.  U.S. 
Pat;  1,136.248,  April  20,  1915.  Date  of  appl., 
Nov.  27,  1911. 

Pl.\stic  masses  are  produced  by  mcorporating 
acetone-soluble  acetylcellulose  with  tetrachloro- 
ethylacetanihde  and  a  small  proportion  of  methyl 
alcohol,  e.g.,  aV)Out  one  to  one  and  a  half  tjnies  the 
quantity  of  tetrachloro-ethylacetanilide. — F.  Sp. 

Films  from  plastic  material ;  Manufacture  of - 


J.  E.  Brandenberger.  Thaou-les-Vosges.  prance. 
Eng.  Pat.  13,072,  May  27,  1914.  Under  Int. 
Conv.,  May  31,  1913. 

See  Fr.  Pat.  458,638  of  1913  ;  this  J.,  1913,  1063. 


jailers    of    cellulose;    Manufacture    of - 


Soc. 


Chim.  des  Usines  du  Rhone.  Paris.  Eng.  Pat. 
13,69.6,  Jime  5,  1914.  Under  Int.  Conv.,  June  25, 
1913. 

See  Ft.  Pat.  473,399  of  1914  ;  this  J.,  1915,  4S8. 

Extraction  of  mineral  salts  and  organic  constituents 
of  kelp.  U.S.Pat.  1,136,39.0.  SeeVll. 

Process  for  graining  and  uaterproofing  artificial 
leather  [and  paper,  textiles,  etc.].  Ger.  Pat. 
281,302.     See  XV. 


Manufacture  of  useful  products  [celluloid  substitutes, 
etc.]  from  vinyl  esters.  Ger.  Pats.  281.687  and 
281,688.    See  XIII. 

Production  of  a  plastic  material  suitable,  for  the 
preparation  of  a  horn  subslilutc,  films,  threads, 
lacquers,  etc.    Ger.  Pat.  281,877.    See  XIII. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Dyeing  values  of  [natura    Indian]  dyestuffs.     J.  P. 
Srivastava.     Report  to  the  Director  of  Indus- 
tries of  the  United  Provinces,   India.     J.   Soc. 
Dyers  and  Col.,  1915,  31,  122. 
The  dyewoods  containing  red  and  yellow  colouring 
matters  used  in  Europe  are  of  American  origin  ; 
it  Is  suggested  that  similar  woods  are  also  available 
in  I;i4fa.    The  dyeing  values  of  thirteen  colouring 
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luaUors  Uave  been  utvuatii^ivUxl  :    lixildi  (CurctU)(j^ 

liiiKja).  ("utih  (Acticia  catirhii),  SafTlowcr  {Cartha- 
i»ii<«  liiiiUiriioi),  Ijn'  ilvi'.  iiiul  liiiiij{o  uro  coiiiiiu-rcial 
lnvdmU  ;     'I'liii    {Ctdrflu    'l\n»ui),    'IVsu   yr   Dliak 
(ISuUu   fruniliisii).    .U'lisji    (Ailholodd    Wii-Uui),    auid 
.r»ii^li  Nil  or  Wild  Iiuli^o  (Te]>>iroaia  purpurea) »f<i 
availulilo  l)ut  not  coihiiktiuiI  ;    Harsiiii;hiir  {Nycl- 
tintlus  arbiir  trislis)  anil  Naspal  (I'linhti  ijraniUum) 
rt'ipiiiv  six'iial  arraniii'inciits  fen-  their  ( olli'ction  ; 
and  Uio  ciiUix  ation  of  Majilli  (Hahiti  cordifolia)  and 
SappanwoiMl    or    I'atant;    (i'ltsnlpinia    t«ippaii)    is 
believi'd  to  have  praotically  ceased.      Dye-triails  on 
wool  were  carried  out  \>y  iinuiersion  in  an  infusion 
of  the  eoloiu-in!»  niatti'r,  alone,  or  with  the  addition 
of  1  "„  of  aeetii-  acid  ;    in  some  ea.se.s  the  dyed  wool 
was  treated  with  2",,   liichroniato.   and   in  others 
wool  ])iwiou.sly  mordanted   witli   liithromate  and 
oxalic  acid  or  with  aluminium  suiphat:e  and  tartar 
emetic  was  used.     Cotton  wa-s  stJeepcd  overnight 
in  uiyrolialan  extract,  squeezed,  and  then  worked 
in  fresli  baths  containing;  tartar  emetic,  stannous 
chloride,    alum,    or    ferrous   sulphate.     Tlie   most 
brilliant    results    were     obtained     with    stannous 
cldoride,   tartar  emetic   and  alum   bcins;   next  in 
value  ;   ferrous  sulphate  ^ave  grey  ti>  l)la(k  shades. 
Ilaldi  (Turnu-ric)  gave  fairly  fast  dyeings  on  wool 
with    the    bichromate    and    oxalic    acid    mordant, 
but  tlic  coloviring  matter  has  the  serious  drawback 
that  it  is  turned  red  by  soap.     C\itcli  (Katha),  ex- 
tracted from  catechu  wood,  gives  rise  to  (■atechu 
Brown,  one  of  the  fastest  coloui'S  kno«n  :    cotton 
goods  are  boiled  with  extract  of  catechu  to  which 
has  been  added  an  amount  of  copper  sulphate  equal 
to  one-tenth  the  weight  of  the  colouring  matter, 
the  material  is  st^uoczed,  allowcil  to  stand  a  sliort 
time,  boiled  in  a  fresh  hot  bath  containing  2%  of 
potassium  bichromate,  and  then  wjushed  and  dried. 
Salllower  (Kusum)  is  separated  by  macerating  with 
water  to  extract  the  yellow  coloiuing  matter  com- 
pletely, and  then  extracting   the    pink    colouring 
matter    by    means    of    dilute    sodium    carbona;te 
solution  ;  the  pink  colouring  matter  is  valuable  for 
dyeing  cotton  and  silk  ;   Salilower  Yellow  does  not 
dye  cotton  on  aluminium  or  tin  mordant,  but  dyes 
wool  direct.     Lac  dye  yields  beautiful  scarlet  and 
crimson  shades  on  tin  mordant.     Ilai'singhar  gives 
brilliant  yellow  shades  wit  h  most  mordants  on  wool ; 
on  wool  mordanted  with   bichromate*  and  oxalic 
acid  previous  to  dyeing  a  beautifiU  brown  is  ob- 
tained ;    the  dyeings  on  wool  possess  good  fastness 
to  milling  with  soap  and  soda.     Tim  gives  the  best 
shade  on  wool  with  the  bichromate  and  oxalic  acid 
mordant,   but  the  dyeings  are    not    very  fast   to 
milling  with  soap  and   soda.     Arusa   gave    l)etter 
results    after    precipitating    the    cldorophyll    by 
addition  of  wat^r  to  an  alcoholic  solution  ;  the  best 
shades  on  wool  are  obtained  with  the  bichromate 
and  oxalic  acid  mordant,  the  fa.stuess  of  the  dye- 
ings being  fair.     Na-spal  (Pomegranate  rind)  gives 
yellow  to  full  brown  shades  on  wool,  of  very  good 
fastness  to   milling.      Tephrosia  gives  dull  brown 
shades,  of  very  good  fastni^ss  to  milling,  on  the 
various  mordants  ;   after  purifying,  bv  addition  of 
water  to  the  alcohol  extract  and  washing  out  the 
chlorophyll  with  petrol,   excellent  yellow  sliades, 
comparatively  fa.st  to  light,  washing,  and  milling, 
were  obtained.     Majith  dyes  very  fast  shades  on 
wool  and  cotton,  the  be.st  residts  on  cotton  being 
obtained  by  the  Turkey  lied  process  ;  red,  maroon, 
and  claret   shades    of   excellent  fastness   to  light 
may    be    obtained    with    this    dyestuff,    which    is 
identical  with  Madder.     .Sappanwood  is  similar  to 
logwood,   the  oxidation  of   the  colouri^ig  matter 
being  carried  out   by   the   "  ageing  "   process  ;    it 
can  be  used  for  the  production  of  brilliant  red, 
crimson,  and  purple  shades,  and  is  very  suitable 
for  calico  printing. — P,  W.  A. 

Patent. 
Blccirolylic  apparalue  for  the  production  of  bleaching 
iituar,  etc.     Eng.  Pat.  1672.     6'ee  XI. 


VU.— ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Carbonic  ticid  ;    llchaiiour  of in  pure  aqiw.mis 

and  saline,  solutions.  E.  Wilke.  Ohem.  Ges.  zu 
Heidelberg,  Fel).  19,  lUlT).  Chem.-iieit.,  1915, 
39,  309.    ^ 

TiiK  general  assumption  thai  a(|ueous  solutions  of 
carl)i)n  dioxide  coni.iin  the  hy<lrate,  Hjf'O^,  is  not 
in  accord  with  the  i>robaliilily  that  this  substance 
being  a  hydroxyforinic  acid,  would  exhibit,  strong 
acidic  properties.  A  re-detei'mination  of  electrical 
conductivity  of  aqueous  solutions  of  the  gas,  whilst 
confu'ming  th(!  values  for  tlie  dissociation  constant, 
289  ■:  10-',  previouslv  foun<l  bv  Walker  (("hem. 
.Soc.  Trans.,  190(1,  77,  I),  demo'nsf rated  also  the 
labile  charai^ter  of  su<li  solutions,  changes  in  con- 
ductivity being  elTected  by  contact  with  metals, 
such  as  gold  or  plalinuin,  and  even  l)y  the  feeble 
current  used  in  making  the  measurements.  The 
dLs,sociation  of  carbonic  acid  in  salt  solutions  was 
studied  by  determining  the  hydrogen-ion  concen- 
tration, using  a  palladium  capillary  saturated  from 
within  with  hydrogen  under  pressiu'e,  as  electrode. 
Carbonic  acid  was  found  to  be  a  nuich  stronger  acid 
under  these  cu'cumstances  tliaoa  in  pure  aqueous 
solution,  and  the  conclusion  is  drawn  that  in  pure 
aqueous  solution  a  higlier  hydrate,  possiljly  ortho- 
carbonic  acid.  (!(On)4,  which  is  only  a  very  feeble 
acid,  is  produced,  from  which  by  the  dehydrating 
action  of  the  salt  solutions  the  lower  hydrate, 
HO.COOII,  is  formed,  which  possesses  the  strong 
acid  properties  expected  of  it.  The  fact  that 
electrolysis  of  pine  aqueous  solutions  of  carbowic 
acid  yields  only  minute  traces  of  formic  acid, 
compared  with  salt-cont^ning  solutions,  is  held  to 
support   tliis    view. — G.  F.  M. 


Limestones    for    "  fat  "    lint.e  ;     Structure    of , 

G.  Gallo.  Annali  Chim.  Appl.,  1915,  3,  213—224. 

In  the  quarrying  of  Carrara  marble  large  quantities 
of  small  pieces  are  produced,  and  these  represent 
a  waste  product,  for  the  lime  obtained  on  burning 
the  marble,  althougli  containing  over  97  %  CaO, 
is  not  a  "  fat  "  lime,  and  hence  is  unsuitable  for 
building  purposes,  or  for  gas  purification,  sugar 
refining,  manufacture  of  bleacliing  powder,  or 
other  purposes  in  which  a  condition  of  extreme 
fineness  of  sul)divisiou  is  required.  Experiments 
made  by  the  author  show  that  tlie  quality  of  lime 
depends  not  ojdy  on  the  chenucal  composition, 
i)ut  also  very  largely  on  the  structure  of  the  lime- 
stone from  which  it  is  derived.  In  general  a 
"  fat  "  lime  lannot  be  obtained  from  a  limestone 
with  a  macrocrystalline  structure,  unless  this 
be  finely  ground  and  then  briquetted,  before 
burning.  In  most  cases  grinding  and  briquetting 
are  not  practicable  on  account  of  the  cost.  To 
determuie  the  quality  of  the  liine  the  author  used 
a  test  proposed  by  Giorgis  and  Cenni :  500  grms. 
of  the  lime  is  mixed  with  ejccess  of  water  (about 
1500  c.c.)  in  a  tared  cylinder  of  porous  earthenware 
of  about  2  litres  capacity.  The  excess  of  water 
drains  through  the  cylinder,  and  when  the  lime 
paste  begins  to  show  cracks  on  the  surface,  its 
volume  is  noted,  and  the  cyliiider  with  its  contents 
is  weighed.  Under  these  conditions  iime  from 
Carrara  marble  absorbed  aljout  920  gnns.  of  water 
and  yielded  about  1-3  litres  of  lime  paste,  whereas 
a  "  fat  "  lime  of  similar  composition  from  crypto- 
crystalline  Capistrello  limestone  absorbed  1960 
grms.  of  water  and  yielded  2-3  litres  of  lime 
paste  ;  lime  from  Carrara  marble  which  waa 
finely  ground  and  passed  through  a  sieve  of 
4000  meshes  per  sq.  cm.  before  burning,  absorbed 
2060  grms.  of  water  and  yielded  2-3  litree  pf  lima 
pastei — Ai  Si 
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Lim.i'  ;     Reburning   of irom   alkali   waste   and 

other  forms  of  precipitated  carhonate  of  lime. 
R.  K.  Meade.  Jlet.  and  Chem.  Eng.,  191.5, 
13,  289—290. 

Lime  is  recovered  from  waste  calciiun  carbonate 
from  the  manufacture  of  caustic  soda,  sugar, 
etc.,  by  settling  or  filtering  the  sludge  and  calcining 
in  a  rotary  kiln  as  nseil  in  cement  burning.  The 
burnt  lime  consists  of  nodules  of  walnut  size 
down  to  dust ;  it  has  a  slightly  yellowish  or 
greenish  colour  and  contains  a  small  quantity  of 
impurities  taken  up  in  the  process  ;  this  is  counter- 
act.ed  by  adding  5 — 10%  of  fresh  lime  at  regular 
intervals.  The  cost  of  a  plant  for  treating  25  tons 
per  day  is  stated  to  be  $17,000 — 20,000  fabout 
£3500 — £4200).  with  a  fuel  and  power  consumption 
of  600—800  lb.  of  coal  or  60—80  galls,  ol  oil  and 
15    kilowatt-hours    per    ton    of    lime    produced. 

— W.  I{.  S. 

Ammonia  gas  for  inflating  airships.      A.   .Sander. 
Cliem.-Zeit.,   1915,  39,  325—326. 

A  SUGGESTION  has  been  made  recently  to  sub- 
stitute ammonia  for  hydrogen  for  aeronautical 
purposes,  on  the  ground  of  its  non-inflammability, 
its  easy  liquefaction  whereby  cylinders  of  liquid 
ammonia  could  be  carried  on  board  the  airship  for 
use  as  required,  and  its  solubility  in  water  whereby 
any  desired  degree  of  deflation  could  be  attained 
by  mere  absorption  in  water.  The  author  con- 
siders that  the  disadvantages  attending  the  use  of 
ammonia  far  outweigh  these  advantages.  Its 
lifting  power  is  only  0-52  kilo,  per  c\ib.  metre 
compared  with  1-20  kilos,  for  hydrogen,  and 
volume  for  volume  it  is  ten  times  as  costly  as 
hydrogen.  Apart  also  from  the  destructive  action 
of  ammonia  on  the  material  of  the  envelope  and 
its  unpleasant  effect  on  the  occupants  of  the  air- 
ship in  case  of  leakage,  mixtures  of  ammonia  and 
air  between  the  limits  of  16-5  and  26-8%  ^^3 
by  vol.  are  dangerously  explosive  (see  this  J.. 
1914,  1087).— G.  F.  M. 

Hydrazine    salts  ;      Behaviour    of    certain on 

decomposition  by  heat.  [Detection  of  hydronitric 
(hydrazoic)  acid  in  presence  of  sulphur  dioxide.] 
J.  W.  Turrentine.  J.  Amer.  Chem.  Soc,  1915, 
37,  1105—1114. 

Hydrazixe  monochlorate  on  decomposition  in 
sulphuric  acid  solution,  yields  hydronitric  (hydr- 
azoic)  acid.  Tlie  corresponding  di-salt  gives  the 
same  result  both  in  the  presence  and  absence 
of  sulphiu'ic  acid.  The  mono-  and  diperchloratc 
of  hydrazine  yield  no  hydronitric  acid  in  either 
acidified  or  neutral  solution.  Decomposition  of 
the  dry  crysta,llised  salt  by  heat  in  a  stream  of 
carbon  dioxide  produced  hydronitric  acid  from  the 
latter  salt  but  not  from  the  former  ;  in  both  cases 
chlorine,  nitrogen,  and  oxygen  were  liberated. 
Hydronitric  acid  can  be  detected  in  the  presence  of 
sulphur  dioxide  V)y  boiling  with  sodium  hydroxide 
and  hydrogen  peroxide  until  ell'ervescence  ceases, 
then  acidifying,  distilling,  and  testing  the  distillate 
with  ferric  chloride  ;  a  red  coloration  indicates 
hydronitric  acid. — H.  R.  D. 

Hydrazine    sulphate    and    ammonium    hydroxide ; 

Electrochemical     oxidation     of .         J.     W. 

Turrentine  and  J.  M.  Olin.    J.  Amer.  Chem.  Soc,    \ 
1915,  37,  1114—1122. 

The  investigation  was  undertaken  to  discover 
reactions  that  would  yield  nitrogen  hydrides  such 
as  ammonia,  and  more  particularly  hydronitric 
(hydrazoic)  acid  as  a  product,  under  wider  con- 
ditions than  those  obtained  bv  Szarvasy  (J.  Chem. 
Soc,  1900,  77,  603).  Hydrazine  sulphate  in 
saturated  aqueous  solution  containing  10%  by 
■frol.  of  concentrated  sulphuric  acid  is  oxidised 
electrochemically     to     hydronitric     acid     with     a 


current  of  1-5  amperes.  The  yield  is  greater  when 
the  electrolyt<?  is  maintained  at  0°  C.  or  lower 
by  means  of  an  ice  bath.  Ammonium  hydroxide 
in  the  presence  of  sodium  chloride  and  glue,  using 
j  a  current  of  0'3 — 0'4  ampere,  is  oxidised  to 
hydrazine  provided  that  sodium  chloride  solution 
is  added  in  small  amounts  at  intervals  during 
electrolysis. — H.  R.  D. 

Sodium  and  potassium  ;  A  new  method  for  the  deter- 
mination of — • —  in  a  mixture  of  their  salts.  K. 
Okada.  Mem.  Coll.  Sci.,  Kvoto  Imp.  Univ.,  1914, 
1,89-93.^ 

Oxh:  grm.  of  a  mixture  of  sodium  and  potassium 
chlorides  (or  sulphates)  and  2-4  grms.  (or  2  grms.) 
of  sodium  hydrogen  tartrate  were  dissolved  in 
water  and  made  up  to  50  c.c.  at  25°  C.  After 
shaking  for  5  hours  in  a  thermostat  at  25°  C.  the 
residue  from  20  c.c.  of  the  clear  supernatant  liquid 
was  ignited  at  a  red  heat  and  extracted  with 
standard  hydrochloric  acid  ;  the  excess  of  acid 
was  then  determined  with  standard  sodium  hydr- 
oxide. From  the  amount  of  acid  used  the  com- 
position of  the  original  mixture  was  determined 
by  referring  to  a  curve  summarising  the  results 
obtained  in  the  above  manner  with  similar  mix- 
tures of  known  compositions.  In  a  series  of  experi- 
ments with  the  chlorides  the  actual  and  determined 
molar  percentages  of  potassium  chloride  were, 
respectively  :  52-4,  52-3  ;  52-3,  52-3  ;  40-5, 39-5  ;  33-2. 
330  ;  80,  8-3  ;  5-8,  6-6.  The  results  obtained 
with  sulphate  mixtures  were  siniUarlv  :  911,  90-7  ; 
84-9,  85-3  ;  79-3,  79-2  ;  50-6,  50-6V  43-2,  42-9  ; 
25-9,  25-5  ;  2-8,  2-7.  The  method  is  unsatisfactory 
for  cliloride  mixtures  containing  less  than  abovit 
o^o  KCl  ;  but  with  sulphate  mixtures  the  degree 
of  accuracy  is  not  affected  in  this  manner. — J.  R. 

Sodium  and  potassium  sulphates  ;   The  double  salt 

of .   K.  Okada.   Mem.  Coll.  Sci.,  Kyoto  Imp. 

Univ.,  1914,  1,  95—103. 

Water  was  saturated  with  various  mixtures  of 
sodium  and  potassium  sulphates,  and  from  analyses 
of  the  solutions  and  re.sidues  (see  preceding 
abstract)  the  existence  of  a  double  salt  of  the 
formula,  K3Na(S04)».  was  deduced.  This  salt 
forms  solid  solutions  with  sodium  sulphate  but 
not  with  potassium  sulphate,  and  data  are  given 
for  the  interval  15°  to  50°  C. — J.  R. 


Halidcs  ;  Titration  of  small  amounts  of - 


F.  C. 


McLean  and  D.  D.  Xan  Slvke.    J.  Amer.  Chem. 
Soc,  1915,  37,  1128—1134. 

TuE  haUde  is  precipitated  in  the  presence  of  a 
known  amount  of  free  nitric  acid  (about  1  grm.), 
with  an  excess  of  iV/25  or  .V/50  silver  nitrate 
solution.  In  the  case  of  bromides  and  chlorides 
the  silver  halide  is  removed  by  filtration.  The 
excess  of  silver  is  titrated  with  iV/50  potassium 
iodide  which  has  been  standardised  against  the 
silver  nitrate  solution.  Before  titrating,  4  c.c.  of 
a  solution  containing  446  grms.  of  trisodium 
citrate,  19  grms.  of  sodium  nitrite,  and  2-5  grms. 
of  soluble  starch  per  Utre  is  added  for  each  gram 
of  free  nitric  acid  present.  One  drop  of  iV/50 
iodide  produces  a  very  sharp  colour  that  can  be 
seen  in  150  c.c.  of  solution. — H.  R.  D. 

Sulphides  ;  Oxidation  of with  potassium  iodate. 

R.   S.   Dean.     J.   Amer.   Chem.   Soc,    1915,   37, 
1134—1137. 

Andrews  (J.  Amer.  Chem.  Soc,  1903,  25,  756)  has 
shown  that  in  solutions  containing  50  "o  or  more 
of  hydrochloric  acid,  potassium  iodate  may  be 
used  as  an  oxidising  agent,  the  iodine  first  liberated 
being  ultimately  converted  into  iodine  chloride, 
ICl,  and  the  end  of  the  reaction  being  shown  by 
the  disappearance  of  colovir  in  some  chloroform 
mixed  with  the  Uquid.  In  the  determination  of 
sulphides  the  method  Is  found  applicable,  especially 
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where  the  svilphide  is  easily  washed  without 
oxidation,  as  in  the  case  of  As  and  Sh.  In  the 
oxidation  of  cadiniuni,  7.inc,  Jincl  leiul  svilpliidi'S, 
one-tliird  of  thi-  sulplnir  is  oxidised  (o  sidpluiric 
acid,  wliilc  two-thinls  is  lilioratcd  as  fiv(>  sulphur. 
(See  also  this  J.,  UUl.  nti)  ;  li)12,  til  ;  lilir>,  i:{5.) 

^ir.  H.  1). 

f'alcium  hydroxitlc  anil  sutjihiti-  lit  (iqut'oiis  nolntion  ; 

Ri-iiclion     biitceen [(lurhiij     itrcpii  ration     of 

limc-snlphHr  irasli].  S.  J.  Al.  Aidd.  ("liom.  Soo. 
Trans.,  lill.'"..  107,  ISO— 495.  (See  van  Slvke,  this 
J.,  1!)10.  5,S!).  and  'I'artar.  this  .T..  litl'O.  H'M  ; 
1914,  ;i51.) 

The  preparation  and  examination  of  lime-sulphur 
wash,  under  conditions  wldcli  excluded  air  and 
carbon  dioxide,  indicated  tliat  lime  and  suliiluir 
react  in  aqueous  solution  with  tl\e  formation 
of  polysulphides  (or  oxysulphides)  and  thio- 
sulphateonlv.  probaV>lv  accordinf;tothe  equations  : 
.->Ca(OH),+CS=2(CaS,,CaO) +CaS,0,+5H  .O.and 
(^aS„OaO  +jS-f  HjO  =CaSi+,+(V(OH),.  "When 
an  excess  of  sulphur  was  used,  tlie  ratio  l)ctween 
polysulphide  S +monosulphide  S  and  the  mono- 
sulphide  .S  alone,  usually  lay  between  4-5  and  .5"0, 
but  sometimes  exceeded  the  latter  fij^ture.  Much 
of  the  polysulphide  S  w.as  extracted  by  solvents, 
both  from  the  solution  and  from  the  solid  obtained 
by  evaporation,  and  e\-idence  was  secxired  of  the 
probable  existence  of  ,a  stable  Oa.S,  complex  ; 
attempts  to  prepare  calcium  disvdphide  gave  only 
Herschell's  cryst-als,  to  which  the  formula, 
CaS„CaO,7H,d,  is  assigned  (compare  Geuther, 
Annalen,  1884,  224.  178).  It  is  suggested  that 
the  polysulphides  of  calcium  possess  the  constitu- 
tion ra<5->S  :  S  :  S  :  •  •  •,  the    atoms  of  sulphur 

S 
in  the  chain  becoming  progres-sively  more  loosely 
attached  (compare  Kiister  and  Ileberlein.  this  .T., 
190.T,  .544).  Experiments  on  the  action  of  dilute 
acids  upon  the  polysulphide  solution  indicated  the 
possilde  existence  of  polvsvdphides  at  lea.st  as  high 
as  Ca.S,.— F.  Sodn. 

Barium  oxide,  acetic    acid,  water   and     magnesium 

oride,  acetic  acid,  tcater  ;    The  si/slnns .    J. 

Iwaki.     Mem.    Coll.,    Sci.,    Kyoto    Imp.    Univ., 

1914,  1,  81—88. 

A  .STUDY  of  the  equilibrium  of  the  systems  at  25°  0. 
established  the  existence  of  the  following  acid  salts  : 
3(CH,CO,),Ba.3CH,CO,H,llH,0  ; 
(CH,CO,);Ba,2nn,CO,H  ; 
2(CH ,C0 ,) ,Mg.30n,(  '6  jH.SH ,0  and 
5(CH,CO;);Mg,10Cn3COjH.7H,O.— .T.  R. 

Cuprous  salts  of  oxygen  acids  [cuprous  oxalate],  and 
a  neir  method  for  preparing  cuprous  salts.  L.  C. 
Daniels.  J.  Amer.  Chem.  .Soc,  191.5,  37,  1167— 
1171. 

Whe.v  red  cuprous  sulphite  (("U;SO,,HjO)  is  intro- 
duced in  small  quantities  into  an  excess  of  a  hot 
solution  of  oxalic  acid,  hydrated  cuprous  oxalate, 
Cu2C,0,.2H2U,  separates  as  a  brown  powder.  It 
is  also  formed  by  digesting  1  part  of  cuprous  oxide 
with  2  J  parts  of  oxalic  acid  in  solution.  Cuprous 
oxalate  dissolves  in  dilute  hydrochloric  acid  (1  :  2), 
and  in  strong  ammonia,  without  separation  of 
copper  ;  and  it  is  decomposed  by  warm,  dilute 
nitric  and  sulphuric  acids,  giving  the  cupric  salt 
and  free  copper.  Heated  for  2  hours  at  about 
95°  C.  its  colour  changes  to  a  dull,  dark  gray,  t)ut 
the  original  colour  is  restored  on  sid)se<iueiit  treat- 
ment with  cold  ddufe  nitric  acid.  When  heated 
in  a  crucible,  it  turns  grey  and  then  decompo.ses 
suddenly,  almost  explosively. — E.  H.  T. 

Tri-magnesium  citrate.     E.  L^ger.    Comptes  rend., 

1915,  160,  660—663,    (.See  also  this  J.,  1915,  574.) 

Three  hydrated   forms  of  tri-magnesium  oitrsite 


have  been  isolated  containing  respectively,  13, 
9,  and  7—8  mols.  n,0.  The  salt  with  13  mols. 
II  jO  crystallises  (mt  very  slowly  when  a  warm 
concentrated  solution  of  citric  acid  is  saturated 
with  magnesium  carbonate,  and  still  nu)re  slowly 
when  magnesium  sulphate  is  added  to  tri-sodium 
<:itrate.  The  sjilt  with  9  mols.  HjO  is  obtained  as 
a  crystalline  preeipitaUi  when  .a  strong  solution  of 
tri-magiiesium  citr.ate  is  kept  on  a  water-bath 
for  about  20  hours,  or  when  tlie  solution  is  simply 
heated  to  110"  C.  ;  it  is  insoluble,  even  in  boiling 
water,  but  dissolves  in  ammonia.  The  salt 
mth  7 — 8  mols.  HjO  is  produced  by  mixing  boiling 
alcoholic  solvitions  of  magnesium  acetate  (3  mols.) 
and  citric  acid  (2  mols.)  ;  it  dissolves  in  2  parts 
of  cold  water,  and  the  solution  deposits  crystals 
containing  13  mols.  1I.,0  on  standing.  The  latter 
compound  lo.ses  11  mols.  UM  at  110°  C,  and  the 
remaining  water  is  expelled  at  150° — 155°  (!, 
The  salt  with  9  mols.  H^O  is  more  stable,  complete 
desiccation  not  being"  effected  below  175°  C. 
Attempts  to  confirm  the  existence  of  basic 
magnesium  citrates  were  unsuccessful. — E.  H.  T. 


Manganese  dioxide  ;    Preparation  and  transforma- 
tions  of  colloidal .    E.    J.    Wit/.emann.      J. 

.\mer.  Chem.  Soc,  1915,  37,  1079—1090. 

Colloidal  manganese  dioxide  is  formed  during 
the  oxidation  of  certain  organic  com])ounds  with 
potassium  permanganate.  A  simple  method  of 
producing  it  is  by  the  incomplete  oxidation  of 
dextrose  with  alkaline  permanganate.  100  c.c. 
of  potassium  permanganate  solution  (00  grms.  in 
1100  c.c.  water)  is  added  from  a  dropping  funnel, 
within  a  period  of  5  minutes,  to  a  solution  of  5  grms. 
of  dextrose  in  20  c.c.  of  water,  made  alkaline  with 
a  few  c.c.  of  10  %  caustic  soda.  The  sugar  solution 
is  placed  in  an  ice-bath  and  kept  in  agitation.  A 
viscous  liquid  is  rapidly  formed  which  in  5 — 10 
minutes  sets  to  a  stih'  jelly  ;  this  gradually 
changes  to  a  semi-liquid  gel,  which  in  a  few  days 
forms  a  liquid  dark-brown  colloidal  solution. 
The  viscous  liquid  of  the  first  stage  has  the  pro- 
perties of  a  typical  emulsoid  :  the  final  solution 
seems  to  be  of  a  susponsoid  character.  The  con- 
version of  the  emulsoid  into  the  jelly  would  be 
normal  b)it  for  the  slow  but  simultaneous  con- 
version into  the  suspensoid,  which  is  induced  by 
the  presence  of  the  alkali.  Both  transformations 
are  influenced  by  temperature  changes,  by  changes 
in  the  concentration  of  the  reacting  liqiuds,  and 
by  the  concentration  of  the  alkali.  The  suspensoid 
is  readUy  coagulateil  by  warming,  but  otherwise 
is  very  stable,  particularly  in  concentrated  solution. 
Very  similar  results  ensue  if,  instead  of  dextrose, 
galactose,  Iffivulose,  lactose,  tartaric  acid,  or 
glycerol  be  used,  but  lactose  acts  slowly,  and  in  the 
case  of  the  last  two,  the  gels  show  little  tendency  to 
go  into  solution.  It  is  regarded  as  probable  lihat 
the  stimulative  effects  of  manganese  in  certain 
biochemical  changes  may  be  closely  related  to  the 
existence  and  properties  of  the  colloidal  dioxide. 

— E.  H.  T. 


Mercuric  sulphate  ;     Action   of  the   halogens  ujmn 

.    M.  Chateau.    Bull.  .Soc.  Chiin..  1015,  17, 

121—121. 

BiiiJCKNEB  (Monats.  Chem.,  1906,  115)  has  .shown 
that  iodine  reacts  with  mercuric  sidphate  under 
certain  conditions  to  form  a  fairly  stable  complex 
compound,  6(31Tg0.2SO3)6Hgl,,HgI,0e.  The 
author  has  found  that  chlorine  and  bromine  do  not 
behave  simil.arly,  but  that  the  products  of  their 
reaction  upon  mercuric  sulphate  are  respectively 
sulphuric  acid,  hypochlorous  acid,  inercurous 
chloride,  and  sulphuric  acid,  hypobromOus  acid 
mercurous  bromide. — J.  \'  O.' 
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I}.adium  ;    Practical  methods  for  the  delerminatum 

of .     /.   Inlerchanf/cyble  electroscope  mid  its 

use.    S.  C.  Lind.     J.  Ind.  Eng.  Chem.,  191o,  7, 
406—410.- 

A  SIMPLE  electroscope  (see  fig.)  for  determining 
radium  by  the  emanation  method  is  described. 
The  emanation  chamber,  a,  consists  of  an  upright 
Iira.ss  cyHnder,  4  ins.  liigh  and 
3  J  ins.  dianu,  fitted  witli  an 
itdet  and  an  outlet  tube  and  a 
collar  screwed  into  the  upper 
end  plate.  A  brass  cylinder, 
e,  h  in.  diam.,  placed  centrally 
in  the  cylinder  and  extending 
to  within  J  in.  of  the  bottom 
and  top,  serves  as  electrode. 
It  is  carried  by  a  brass  rod, 
\  in.  diam.,  which  passes  up 
through  a  plug  of  sealing 
wax,  d.  in  the  collar,  and 
ends  in  a  small  conical  cap, 
c,  serving  to  make  contact 
with  the  leaf  sy.stem  in  the 
upper  detachable  part  of  the 
electroscope.  The  latter  con- 
sists of  a  horizontal  cylinder, 

6.  3|  in.  diam.  andlj  in.  deep,  the  ends  of 
which  are  closed  Ity  sheet  mica  held  in  place  by 
steel  wire  rings  fitting  in  grooves  in  a  manner  similar 
to  that  used  for  automobile  tyres  ;  fine  wire  gauze 
in  contact  with  the  inner  face  of  the  mica  serves  to 
lead  off  stray  electrical  charges.  A  telescope  is 
fixed  firmly  to  one  end  of  the  cylinder.  The  leaf 
system  comprises  a  flat  brass  rod,  /,  terminating 
in  a  brass  spring,  s,  to  make  a  light  contact  with 
the  cap,  c  ;  the  aluminium  leaf  is  attached  to  a  small 
offset  at  the  top  of  the  brass  rod  by  a  moistvire 
contact.  The  electroscope  is  charged  by  means  of 
a  brass  rod  fixed  in  a  hard  rubber  insulation,  n.  and 
sloping  upwards  inside  the  cylinder  so  as  to 
make  contact  with  the  rod  wliile  charging,  and 
then,  by  turning  the  rod,  with  the  wire  grating  of 
the  outer  case.  The  electroscope  is  charged  for 
15  mins.,  usmg  just  sufficient  voltage  to  hold  the 
leaf  on  the  desired  part  of  a  micrometer  scale  on 
the  eyepiece  of  the  telescope,  and  the  natural 
leak  is  then  determined  during  15  mins.  The 
upper  part  is  next  detached,  the  lower  chamber 
exhausted,  and  a  dried  mixture  of  emanation  and 
air  drawn  in.  After  restoring  normal  pressure, 
the  emanation  is  left  in  the  chamber  for  3  hours, 
the  top  replaced,  and  charged  for  15  mins.  as 
before.  The  time  taken  for  the  leaf  to  pass  over 
a  certain  part  of  the  scale  is  then  noted  ;  three 
readings  are  usually  sufficient,  but  ten  are  taken 
if  the  deviations  are  greater  than  1  %.  The  instru- 
ment is  cahbrated  by  using  the  emanation  evolved 
on  dissolving  a  kno^vn  weight  (20 — 40  mgrms.)  of 
high-grade  pitchblende,  the  radium  content  of 
which  is  calculated  from  its  uranium  content. 
The  ((uantity  of  emanation  does  not  correspond 
exactly  to  the  radixim  content,  owing  to  the 
diffusion  of  a  small  fraction  from  the  ore;  the 
"  emanatipg  power  "  of  the  ore  must  be  detei-mined 
by  sealing  a  weighed  quantity  in  a  tube,  and,  after 
1  month  or  more,  drawing  off  tlie  emanation  into  an 
electroscope  by  means  of  air.  After  each  measure- 
ment dry,  dust-free  air  from  outside  the  laboratory 
should  be  drawn  through  the  apparatus  for  some 
time,  preferably  over  night.  If  the  emanation 
chamber  becomes  contaminated  with  active  deposit, 
it  must  be  opened,  the  walls  washed  with  dilute 
nitric  acid  (1  :  3),  then  with  water,  and  dried,  these 
opei-ations  being  repeated  until  the  natural  leak 
of  the  instrument  is  sufficiently  reduced. — A.  $. 

Radium  content  of  water  from  the  Gulf  of  Mexico. 
S.  J.  Lloyd.     Amer.  J.  Sci.,  1915,  39,  580— 5S2. 

A  sAlitLE  of  Water  from  the  Gulf  of  Mexico  gave 
a  mean  reading  of  1-70  X  10~>2    grm.  of  radium  per 


litre.  The  measurements  were  made  in  the  usual 
type  of  vacuum  electroscope  with  amber  insulation, 
standardised  with  pitchblende  containing  46-2% 
uranium  ;  the  mineral  was  dissolved  in  nitric  acid, 
the  solution  diluted  uutU  250  c.c.  contained  the 
same  amount  of  radium  as  the  sample  of  sea  water, 
and  kept  for  30  days  before  using  to  ensure  the 
presence  of  the  maximum  amount  of  emanation. 

— H.  R.  D. 

Kelps  of  the  Pacific  coast  {U.S.A.) ;    Organic  con- 
stituents of .     D.   R.   Hoagland.     J.  Agric. 

Research,   1915,   4,  39—58. 

The  total  organic  matter  in  the  seven  species  of 
kelp  investigated,  varied  from  45  to  74%  ot  the 
whole  plant,  and  from  50  to  71  "/o  of  the  leaves  and 
stems  (dry  basis).  JNIost  of  it  is  insoluble  in  water 
and  in  alcohol,  and  some  very  complex  compounds 
are  present  in  a  highly  colloidal  state.  Pentosans 
wei'e  found  in  all  samples,  galactans  in  some,  but 
starch  and  reducing  sugars  were  absent.  From 
one-third  to  one-fifth  of  the  total  nitrogen  is  water- 
soluble,  and  about  the  sajne  proportion  is  non- 
protein nitrogen  ;  the  amoi^ts  of  ammoniaca,! 
and  amino-nitrogen  were  insignificant.  Carbo- 
hydrates or  similar  substances  compose  the  main 
portion  of  the  organic  matter,  and  are  of  colloidal 
character.  Californian  kelps  yield  no  jelly  similar 
to  agar-agaj'.  The  most  important  carhohydrate 
present  is  "  algin,"  which  is  best  extracted  with 
2  %  sodium  carbonate  solutaon  :  it  constitutes  ^rom 
13  to  24  °o  of  the  dry  seaweed.  Algin  probabjy 
consists  of  a  complex  composed  of  compounds  of 
the  pentosan  type  and  cellulose.  It  has  weakly 
acid  properties,  and  the  sodium  salt  precipitates 
many  metals  froni  solution.  Some  "  alginates  " 
might  be  useful  as  sizes  or  mordants.  The  cellulose 
content  composes  about  one-half  of  the  crude  fibre, 
or  3 — 4  %  of  the  whole  dry  plant.  The  total 
sulphur  averaged  about  1  %  of  the  dry  plant,  but 
Iridaea  spp.  contained  8- 10% ;  nearly  all  of  the 
sulphur  is  in  organic  combination.  The  iodine 
can  be  extracted  by  cold  water  or  90  %  alcohol,  and 
is  practically  all  in  the  inorganic  state.  The 
bromine  content  is  only  one-flfth  to  one-tenth  that 
of  the  iodine,  thus  reversing  the  proportions  present 
in  sea  water.  When  the  kelps  are  dried,  much 
potassium  chloride  appears  as  an  efflorescence,  but 
this  contains  no  iodine.  It  is  very  improbable 
that  these  kelps  possess  any  \alue  as  nutriment 
for  man  or  animals,  and  laboratory  experiments 
indicated  that  the  products  of  their  destructive 
distillation  are  very  much  inferior  to  those  from 
oak  sawdust  or  fir  shavings. — E.  H.  T. 

Crystallisation   from    aqueous    solutions ;     Velocity 

of .     N.  P.  Campbell.     Chem.  Soc.  Trans., 

1915,   107,  475—480. 

By  comparing  the  rates  of  growth  of  weig|hed 
crystals  of  alum,  suspended  in  a  slightly  super- 
saturated solution  of  this  substance,  it  was  found 
thai,  the  rates  of  growth  on  similar  crystal  faces 
were  proportional  to  the  areas  of  the  faeces  e^kposed 
to  tlie  liquid.  A  large  cry.stal  did  not  grow  at  the 
expense  of  small  ones.  Alkaline  ijnpuiities  in  the 
solution  favoured  the  development  of  cube  faces, 
and  crystals  of  potas.sium  alum,  allowed  to  grow 
in  a  solution  coutauiing  Portland  cement,  were 
obtained  as  almost  perfect  cubes,  the  octahedral 
faces  being  completely  suppressed.  In  a  solution 
saturated  with  regard  to  both  ahun  and  potassium 
bichromate,  crystals  of  alum  and  bichromate,  hung 
side  bv  side,  developed  with  perfect  faces. 

— F.  SODN. 

Electrolytes  ;      Photochemical     formation     of 

M.  Boll.     Ann.  Phys.,  1914,  2,  5—54,  226—268. 
J.  Chem.  Soc,  1915,  108,  u.,  123—124. 

The  jjhotocl  emical  decomposition  of  the  chloro- 
platimc  ^ds  ia  yisr^  dilute  a«qi)^eous  sojlutions,  on 
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exposure  to  the  rays  emitU'd  by  a  luti'fiiry  quartz 
louip.  was  (lelenuuu'il  by  meii.svu'uin  the  ini-rease 
in  the  eleetrieal  eomliu-livity.  A  iiu-thoil  of 
lue^usvu'iuK  hij?h  i-esistaiues  was  eniployeil.  iiivolviiij; 
the  use  of  an  alternating;  current  ami  a  ([uailraut 
elect  roiueti'r.  The  (leei)ni|iiisitic)n  of  luxa-,  pentji-, 
tetra-,  di-,  and  niouo-chli)i-oplatinie  aeiils  proceeded 
in  aureeuient  with  tlie  formula  for  a  bimolecular 
reaetion  as  represented   in  the  following  general 


equation:       2U,PtCl„(()ll)„_„  + 


1) 


generj 


(2»i— l)nci  +  H3Htei(Oli)5,H,Pt(OH)„.  The  solu- 
tions obtained  were  inelastalile,  and  usually 
deposited  a  reddish  brown  precipitate  of  platinic 
hydroxide,  accompanied  by  a  further  rise  in  con- 
ductivity corresponding;  with  the  liberation  of 
hydrochloric    acid    as    shown    by    the    equation  : 

H,PtCl(OH),,H,Pt(OH),  +  HiO  =  HC1  +  2Ujrt{0H),. 
Experiments  with  tetrachloioplatinic  acid 
solutions  subjected  to  monochromatic  idtra- 
violet  light  (\  2536  and .  X  2tJ55)  showed  that 
the  reaction  velocity  is  proportional  to  the 
intensity  of  the  incident  radiation,  and  absorp- 
tion of  the  active  rays  is  in  accordance  with  the 
exponential  formula  representing  the  combina- 
tion of  Beer's  and  Lambert's  laws.  It  is  stated 
that  the  photochemical  decomposition  of  the  acids 
may  be  employed  in  a  chemical  actinometer  ranging 
from  the  yellow  to  the  extreme  ultra-violet.  From 
observations  with  monochromatic  light  (varying 
from  \  237S  to  A  54()0)  the  reaction  velocity  is 
found  to  increase  exponentially  with  the  fre- 
qiiency,  and  for  light  of  delinife  wave  length  the 
velocity  increases  consideral)ly  with  rise  of  tem- 
perature. Experiments  on  the  photochemical  de- 
compositiorf  of  oxalic  ai-iil  in  the  presence  of  uranyl 
nitrate  show  that  the  reaction  is  unimoleciUar,  as 
in  the  equation:  H jC.Oj  +  O  =2Cn.,4-H/),  the 
uranyl  nitrate  acting  as  a  cataJyst.  In  agreement 
with  tills,  the  velocity  is  proportional  to  the 
quantity  of  liglit  absorbed,  and  inilependent  of  the 
coucentratiou  of  the  oxalic  acid. — B.  N. 

Indian  s'lUpelre. 
A  PRKSS  communique,  dated  April  16,  1915, 
issued  by  the  Indian  Department  of  t'ommerce  and 
Industry,  st.ates  that,  with  a  view  to  encourage 
the  production  of  .saltpetre  and  its  allied  salts 
in  the  areas  in  ^\■hich  the  administration  of  the 
salt  revenue  is  imder  the  lontrol  of  the  Northern 
India  Sfxlt  Revenue  DepiU-tment,  the  Covernment 
of  India  have  recently  s.inctioned  the  adoption  of 
the  following  measures:  (1)  A  gradual  extension 
of  the  areas  in  wliich  the  manufaiture  of  saltpetre 
and  its  allied  .s,alts  is  permitted,  ))rovided  that  the 
extension  is  in  no  case;  allowed  to  imperil  the 
security  of  the  .salt  revenue  :  (2)  a  leduction  of  the 
licence-fees  from  Ks.  2  and  Rs.  10  to  R.  1  per 
annum  in  provinces  other  than  Hih.ar  ;  (3)  dis- 
tribution of  the  licences  through  the  agency  of 
the  Post  Olfice  on  payment  of  a  commission  of 
2  anna.s  to  the  postal  clerk  for  each  lic<>nce  issued ; 
(4)  grant  of  permission  to  the  owners  of  saltpetre- 
refineries  to  compound  for  the  duty  on  salt  pro- 
duced during  the  refining  of  saltpetre  ;  and 
(.5)  removal  of  some  of  the  restrictions  to  which 
factories  for  the  manufacture  of  sulphate  of  soda 
(khari)  are  at  present  subject.  The  question  of 
.apjilying  similar  measures  to  the  saltpi.'tre  industry 
in  Bengal  has  also  been  referred  for  the  con- 
sideration of  the  Government  of  Bengal.  It  is 
hoped  these  measures  will  remove  the  obstacles 
which  at  present  hamper  production  and  en.sure 
an  adequate  supply  of  saltpetre  and  its  allied 
salts  to  meet  the  requirements  of  local  industries. 

Heal  trunsmisaion  capacity  of  a  Mlica  dixh.    Lewis. 
See  I. 

fUducUoH  of  iron  oxides  by  plaliiium-    Sosoian  and 
Uostetter.     Spe  X. 


Delemiinution  of  larhon  dioxide  in  hakimj  powder 
and  rarboniilin.    Brubaker.    See  XIXa. 

Soliihitity  of  rulciuni  and  tnaijnesiam  carbtnuttes 
in  tcalers  free  from  carbonic  acid  in  reference  to 
their  salt  content.    Gothe.    See  XIXb. 

Colorimctric  detection  of  oxalic  acid  and  ofmanga^ae. 
Sacher.     See  XXIII. 

Precipitant  for  ammonia.     (Substitute  for  Nessler's 
reayent.)     Graves.     See  XX 1 11. 

fATENTS. 

Acid-spray  catcher.  F.  Tsi-hudv,  Fairfield,  Ala. 
U.S.  Rat.  1,135,471,  April  13",  li)1.5.  Date  of 
appl.,  Sept.  21,  1014. 

The  apparatus  comprises  an  outer  and  an  inner 
shell,  with  the  intermediate  space  divided  into 
two  compai'tments  by  division  walls  ;  baJJie- 
plates  are  placed  alternately  on  the  inner  and  outer 
walls.  The  space  enclosed  by  the  inner  sliell 
forms  an  outlet  conduit,  wluch  is  divided  by 
a  partition  into  two  compartments  communicating 
respectively  with  the  corresponding  out^er  com- 
partments. Jleans  are  provided  for  directing  the 
gas  carrying  the  acid  spray  to  one  of  the  outer 
compartments  and  shutting  off  the  other,  whereby 
the  latter  may  be  washed  without  interrupting 
the  flow  of  gas.— H.  R.  D. 

Nitric  acid  ;  Process  and  apparatus  for  the  pre- 
paration of  hii/hli/  concentrated .     R.  Schall, 

and  Stickstoiiwerke  A.-G.     Ger.   Pat.   280,905, 
Aug.  30,  1913. 

A  MIXTURE  of  dilute  nitric  acid  and  a  dehydrating 
agent  is  passed  tluough  a  tower  provided  with  a 
central  tube  througli  which  heat  ing  gases  are  passed . 
Ribs  of  heat-conducting  material,  projecting  from 
the  outer  wall  of  the  tube,  are  arranged  in  steps  or 
in  the  form  of  a  screw  so  as  to  lengthen  the  path 
of  the  acid  along  the  siu'face  of  the  tube.  The 
tube  and  ribs  are  preferably  made  of  acid-resistant 
iron-silicon  or  iron-chromium  alloys. — A.  S. 

Sulphuric  acid,  ;    Apparaltis  for  concentrating . 

A.  Bernutat.   Ger.  Pat.  281,133,  March  12,  1914. 

The  apparatus  comprises  three  concentrating 
compartments  arranged  in  series,  through  whic^ 
the  acid  flovis  in  succession,  meeting  hot  gases 
flowing  in  the  opposite  direction.  Special  conduits 
are  provided  tlu'ough  which  <i  portion  of  the 
acid  in  the  second  and  third  compartments  c^ 
flow  back  to  the  first,  thereby  raising  the  con- 
centration and  temperature  of  tlie  acid  in  the  latter. 

—A.  S. 

Sulphuric    acid ;     Reaction    tower    system  for    the 

manufacture  of .      E.   Hoefling.      Ger.   Pat. 

281,135,  Doc.  24,  1912. 

Tub  towers  are  packed  with  t\ibes  provided  with 
openings  and  partitions  so  as  to  alTord  a  large 
number  of  reaction  spaces  without  unobstructed 
passages. — A.  S. 

Ammonia  and  formic  acid;    Preparation  of • 

H.  Haakh.    Ger.  Pat.  281,044,  Feb.  11,  1913. 

AsiMoNiA  and  formic  acid  are  produced  by  heating 
compounds  of  the  type  of  lerrocyanides  witlj 
water  or  bases.  With  potassiiun  ferrocyanide  the 
reaction  proceeds  according  to  the  equation': 
K,Fe(CN)6  +  14H20=4HCOJ<:+2HC02NH4-|-  " 
4NH3-fFe(OH),. 
It  decomposition  be  effected  with  potassium 
hydroxide  solution,  a  pure  solidion  of  potassium 
formate  is  obtained  .after  distilling  oft  the  ammonia 
and  separating  the  precipitated  iron  hydroxidei 

— A;S; 
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Ammonia  from  gases,  vapours,  and  spray  ;   Process 

for  the  recoveni  of .     A.-G.  der  Chem.  Pro- 

auktenfabr.  Poimnernsdorf,  and  R.  Siegler. 
Ger.  Pat.  281,095,  AprU  29,  1913. 
The  gas,  vapour,  or  spray  is  mixed  with  sulphur 
dioxide,  and  ammonium  sulphite  is  separated  in 
the  form  of  a  concentrated  aqueous  solution  by 
mechanical  treatment  of  the  mixture  in  a  warm 
atmosphere  saturated  with  moisture,  cooUng  being 
avoided.  For  instance,  the  mixture  may  be  drawn 
into  the  casing  of  a  centrifugal  fan.  The  gases 
leaving  the  fan  casing  stUl  contain  small  quantities 
of  anmionia  and  sulphur  dioxide,  which  are 
recovered  in  the  form  of  a  concentrated  solution 
of  anunonium  sulphate  by  passing  the  gases  through 
a  wooden  tower  packed  with  wood  charcoal  or  coke. 
Hydrochloric  acid  may  lie  used  instead  of  sulphur 
dioxide. — A.  S. 

Ammonia  from  coke  breeze  ;    Process  for  obtaining 

.    C.  Waldeck.    Ger.  Pat.  281,090.  Aug.  15, 

1913. 
The  coke  breeze  is  treated  with  steam  or  a  mixture 
of  steam  and  other  gases  at  the  temperature  most 
favourable  to  the  conversion  of  its  mtrogen 
into  ammonia,  the  necessarj'  temperature  being 
attained  by  passing  an  electric  current  through  the 
coke.  From  88  to  99%  of  the  nitrogen  present 
in  the  coke  can  be  converted  into  ammonia. — A.  S. 

Ammonia;     Preparation    of from    a    mixture 

of  carbon  monoxide,  nitroyen,  and  water.  J.  Wolf. 
Ger.  Pat.  281,317,  Dec.  11,  1912. 
A  GASEOUS  mixture  rich  in  carbon  monoxide  and 
nitrogen  is  produced,  for  instance  by  leading  air 
over  incandescent  coke  or  the  like,  and  after 
leaving  the  generator,  is  mixed  with  steam  or 
atomised  water.  Ammonia,  animomum  salts 
or  derivatives,  and  carbon  dioxide  are  formed, 
and  the  v-ield  can  be  increased  by  working  under 
pressure  ;  the  temperature  should  be  kept  between 
300°  and  450°  C— A.  S. 

Hydrocyanic  acid  ;  Preparation  of synlhetically 

'by  the  circidatinfl  passage  of  a  gas  mixture  through 
an  expanded  hiffh  potential  arc.  A.  V.  Lapinski, 
Zurich,  Switzerland.  Eng.  Pat.  11,107,  May  5, 
1914. 
A  GASEOUS  mixture  of  hydrocarbons,  hydrogen, 
and  nitrogen  is  circulated  through  an  expanded 
high-potential  arc,  in  which  separation  of  carbon 
is  prevented  bv  blowing  in  cooled  residual  gases 
(freed  from  hydrocvanic  acid)  directly  behind  the 
pomt  of  highest  "temperature  of  the  reaction 
mixture.  A  portion  of  the  residual  gas  is  burnt 
with  air  in  a  special  combustion  chamber,  m 
order  to  eliminate  hydrogen  and  replace  the 
nitrogen  used  in  the  reaction,  and  oil  gas  or 
natural  gas  is  then  added  and  the  mixture  agam 
passed  into  circulation.  The  yield  of  hydrocyamc 
acid  may  be  increased  by  carburetting  the  oil 
eas  or  natural  gas  with  paraffin  hydrocarbons. 
^  — F.  SODX. 

Hydrogen  cyanide  and  cyanogen  compounds  ;    Pre- 
paration    of by     catalytic     combination     of 

gaseous  or  volatile  compounds  of  carbon  and 
nitrogen.  C.  Beindl.  Ger.  Pat.  281,723,  May  14, 
1914. 
Higher  vields  are  obtained  by  mixing  compounds 
of  the  alkalis,  alkaline-earths,  or  earth  metals  or 
of  molybdenum,  uranium,  osmium,  titanium,  etc., 
or  the  corresponding  ores,  with  the  metal  or  metals 
used  as  catalyst. — A.  S. 

Alkali   lyes;    Process  for  the  dehydration  of -. 

W.  Hentschel.  Ger.  Pat.  281,792,  Aug.  30,  1912. 
Alkai.i  Ives  are  evaporated  l^iy  passing  them 
♦  lirough  aseries  of  iron  retorts,  the  solution  flowing 


as  a  film  over  the  horizontal  bottom  oE  each  retort. 
Concentration  to  9G — Q0%  strength  is  elTected 
in  retorts  heated  to  a  temperature  below  red  heat, 
and  the  last  traces  of  wat<»r  are  expelled  in  retorts 
heated  to  redness.  Caustic  alkali  containing  1 — 4  % 
HjO  vigorously  attacks  red-hot  iron,  but  has 
little  action  on  iron  at  lower  temperatures  ; 
alkali  containing  not  more  than  1%  HjO  has 
little  action  on  red-hot  iron. — A.  S. 

Calcium  carbide  :     Manufacture   of .      F.    M. 

Becket,  Niagara  Falls.  Assignor  to  Union 
Carbide  Co.,  New  York.  U.S.  Pat.  1,137,567, 
April  27.  1915.    Date  of  appl.,  Jan.  20,  1915. 

A  MIXTUKE  of  lime  and  Ijituininous  coal,  in  such 
proportion  that  the  fixed  carbon  approximately 
sutltices  for  the  carbide-forming  reaction,  is  coked 
in  a  hy-ijroduct  oven,  so  as  to  yield  a  mechanically 
strong  aggregate,  in  which  electrodes  may  be 
embedded  for  smelting  to  carbide. — F.  SoDN. 

Alumina  ;     Method   of  making   alkali-soluble . 

P.  R.  ilershman,  Chicago,  III..  Assignor  to  The 
Mineral  Products  Co.,  New  York.  U.S.  Pat. 
1.137,617,  April  27,  1915.  Date  of  appl.,  Oct. 
29,  1914. 

Alumina,  e.g.,  calcined  alunite,  is  heated  with 
carbon,  in  presence  of  a  protective  (non-nitrifj'ing) 
gas.  to  a  temperature  sufficient  to  leave  it  soluble 
in  alkali,  mainly  as  oxide. — F.  SoDN. 


Hydro.cides  of  metals  ;  Production  of  - 


■  by  means 


of  ammonia.  H.  A.  Frasch,  New  York.  U.S.  Pat. 
1,135,785,  AprU  13,  1915.  Date  of  appl.,  April 
10,  1913. 

A  SOLUTION  of  a  salt  of  the  metal,  e.g.,  nickel,  is 
boiled  in  the  presence  of  an  ammonium  salt  and 
free  ammonia,  until  the  hydrated  oxide  is  precip- 
itated. The  aqueous  ainmoniacal  vapour  evapor- 
ated during  the  process  is  condensed,  and  sufficient 
of  the  distillate  returned  to  keep  the  boiling 
solution  alkaline  with  ammonia  during  the  pre- 
cipitation of  the  metaUic  oxide  ;  or  the  vaporised 
ammonia  may  be  concentrated  by  means  of  a 
dephlegmator,  and  a  part  of  the  dehydrated 
ammonia  returned  to  keep  the  boiUng  solution 
alkaline. — H.  R.  D. 

Kelp  ;  Extraction  of  mineral  salts  and  organic  con- 
stituents of .    A.  G.  Artz,  Assignor  to  Kelp 

Products  Co.,  San  Francisco,  Cal.  U.S.  Pat. 
1,136,390,  April  20,  1915.  Date  of  appl.,  March 
10,  1913. 
Raw  kelp  is  subjected  to  pressure,  sulphuric  acid 
is  added  to  the  expressed  liquid  to  precipit.ate  the 
algin,  and  after  filtration,  calcium  carbonate  is 
added  in  sufficient  quantity  to  neutralise  the  acid, 
and  the  liquid  is  made  alkaUne  by  the  addition  of 
sodium  carbonate  (10  to  15  lb.  per  100  gallons  of 
liquid).  The  soUd  organic  matter  is  macerated  to 
a  pulp  and  boiled  with  the  alkaline  solution  ob- 
tained, to  extract  further  algin  and  the  soluble 
salts  contained  in  the  pulp.  The  solution  thus 
obtained  is  separated  from  the  cellulose  by  pres- 
sure, and  treated  with  acid  to  precipitate  dis- 
solved algin,  filtered,  neutralised,  and  evaporated 
to  remove  the  salts. — H.  R.  D. 

Potash  sails  and  the  like  ;  Apparatus  for  the  con- 
tinuous decomposition  and  dissolving  of .     G. 

Sauerbrey  Maschinenfabr.  A.-G.  Ger.  Pats,  (a) 
280.557,  March  21.  1914,  (b)  281,354,  Sept.  21, 
1913,  (c)  281,  355,  March  21,  1914,  and  (D) 
281,356,  Sept.  21,  1913.  Additions  to  Ger.  Pat. 
262,235. 

(A).  The  ends  of  the  inner  drum  of  the  apparatus 
described  in  the  chief  patent  (this  J.,  1913,  826) 
are  in  the  form  of  double  cones  projecting  through 
the  ends  of  the  fixed  outer  drum  and  supported, 
outside  the  latter,  on  rollers;     The  driving  wheel 
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for  rotjvtinjr  the  iimor  dnim  is  also  ovitside  the 
lixrd  out<;r  ilnini,  ftud  ln'i\<i'  (he  ln'ariiitjs,  oU'.,  arc 
aoci'.-isiMc  while  tlic  iippaiatus  is  workiniJ.  (B). 
The  lower  part  of  the  fixeil  outer  ihiiiii  is  eiilartjed 
to  form  a  trouiili  iii  whirh  is  placed  a  sorew.  The 
screw  serves  to  keep  tlie  line  soli<l  material  in 
suspension  until  it  is  dissolved  and  to  carry  forward 
the  heavier  material  to  an  elevator  whieh  returns 
it  to  the  inner  dnun.  (c)  The  solution  from  the 
inner  drinu  carryinf;  suspended  iiartiiles  passes 
first  into  a  heatin^r  iliamlier  lielow  the  outer  drum. 
This  chamher  luus  steeply  inclined  .side  walls  and 
is  provitled  with  heating  pipes  an<l  a  .screw  con- 
veyor and  agitator  at  the  bottom.  It  is  connected 
with  the  outer  drum  hy  a  series  of  conduits, 
between  wliich  are  transverse  partitions  .so  as  to 
cause  the  liquid  to  circulate  upwards  and  down- 
wards. I'ieces  of  anijle  iron,  lixed  on  tlie  outer 
surface  of  the  inner  rotating  <lrvnu,  between  the 
conduits  connecting  tl>i'  outer  dnun  and  the 
heating  chamber,  are  so  arranged  as  to  cause 
the  .solution  to  circulate  from  tlie  middle  towards 
the  ends.  (D)  The  apparatus  consists  of  two  V- 
sliaped  troughs,  one  within,  but  spaced  apart  from 
the  other.  The  material  is  disintegriited  and 
partly  dissolveil  in  the  inner  trough  provided  with 
a  screw  conveyor  and  agitator,  and  flows  thence 
tlirough  an  opening  at  the  middle  into  the  outer 
trough,  in  the  lower  part  of  which  is  another 
screw  conveyor.  The  inner  trough  is  provided 
with  transverse  partitions  above  the  conveyor, 
and  in  the  spaces  b(^t\\een  the  partitions  are 
agitating  blades  mounted  on  a  shaft.  The  liquid 
carrying  suspended  matter  rises  in  the  outer 
trough  and  is  caused  I)y  baffles  to  take  a  sinuous 
path  around  heating  tubes  in  the  spaces  between 
the  side  walls  of  the  two  troughs. — A.  S. 

Potassium  chloride  in  a  coarsely  crystalline  form  ; 

Process  for  obtaining .    ('onsolidiert<!  Alkali- 

Werke  A.-G.  f.  Bergbau  u.  Cheni.  Industrie. 
Ger.  Pat.  281,i501,  July  2,  1!)07. 
A  COOLING  liquid  is  passed  through  cooling  boxes 
arranged  side  l)y  side  in  a  trovigh,  and  the  hot 
solution  of  pot^ussium  chloride  is  passed  through 
the  trough  over  tlie  outer  surfaces  of  tlie  cooling 
lioxes,  in  the  opposite  <lire<lion  to  that  of  the 
cooling  liquid.  'I'he  <rystals  deposited  on  the 
outer  walls  of  the  cooling  lioxes  fall  to  the  bottom 
of  the  trough  wlien  the  deposit  attains  a  certain 
thickness,  and  are  removed  by  a  conveyor. — A.  S. 

Crystals  ;  Method  of  rnmnintj from  the  crystal- 
lisation plates  of  opfiiiratus  for  i-ri/stalliKJn;/  hol- 
saluratcd  solutions  of  salts.  O.  Sauerbrey  iMas- 
chinenfabr.  .\.-G.  Ger.  Pat.  2Kn.i)iri.  Aug.  :^0, 
19i:<.  Addition  to  Ger.  Pat.  271,24<i  (this  J., 
1914,  484). 

THK  crystals  are  reino\ed  by  a  powerful  jet  of  a 

mother-li(iuor     or     other     solution     in<-apable     of 

dissolving  them. — A.  S. 

Alunile  and  the  like  ;   Trenlmenl  of .    t'.   H. 

MacDowell,     Chicago,     111.,     Assignor     to     Tlie 

Mineral    Products   Co..    New    York.     U.S.    Pat. 

l,i:'.(i,549,  April  20,  1!M.'..   Date  of  appl.,  July  31, 

1914. 
Alunitk  is  cal<:)ned  to  drive  off  sulphurous  and 
sulphuric  anhydrides,  then  heated  to  a  higher 
tempera!  uri;  in  tlie  presence  of  carbon,  and  prefer- 
ably in  a  current  of  ga.s,  in  order  to  volatilise  and 
drive  ofl'  (he  potasli,  which  is  deposited  as  a 
solid.     H.  R.  D. 

Jiadioaclirc    conslHuenls    from    lir/iiii/s    <  ontaininy 

them;     Process  for   oblainimj .       11.    Stern. 

Ger.  I'at.  2K0.(;!>I,  Jan.  10,  1914. 
The  radioactive  liquid  Ls  pa,s.sed  through  a  filter 
composed  of  sul).stances,  ejj.,  natural  or  artificial 
zeolites,    capable    of    exchanging    ba.ses    with    the 
radioactive  substances. — A.  S. 


Chlorides,    esperinllt/   sltnniic  and  tilanie  chlorides  • 

Process    for    rcdiicimi    in>h>idro}is,     r<iliililc . 

F.  Mever  and  11.  K.rstein'.  (i.-r.  I'at.  281,094, 
April  :!0,  19 1:5. 
TiiK  chloride  is  reduced  li\  heating  it  in  admixture 
witli  a  cilrieiil  of  hydrogen  or  equivalent  gas. 
The  gases  li»aving  the  reaction  chaiiiber  are  cooled 
somewhat  to  condense  (lie  rcnluction  product  or 
products  and  then  returned  to  (he  rea.ction 
chamber  in  the  opposite  direction.  It  an  inter- 
iiiediiite  product  is  formed,  condensation  is  elTected 
in  stages,  and  (he  intermediate  product,  is  caused 
to  pass  in  count<'r-curreii(  to  t  lie  ])ure  final  i>roduct, 
free  from  reducing  agent,  on  its  way  liack  to  the 
reaction  cliamber.  'riie  process  is  applicable  to 
(he  reduction  of  the  stannic  chloride  obtained  as 
a  by-product  in  detinning  (in-platc,  and  to  (he 
preparation  of  metals,  such  as  titanium,  not 
easily  obtained  in  a  pure  condition  by  other 
methods.     (See  also  this  J.,  1913,  1015.)— A.  S. 

lioric   acid  compounds   [iicrlelrrdwrates]  contnimnij 

actire   n.ripicn  ;     Prcptiralioii    of .      .1.    .\uer. 

(ier.  Pat.' 281.134.  July  4,  1913. 
Pehtktk.xbouic  acid  or  its  salts  are  prepared  by 
the  interaction  of  tetraliorie  acid  (pyroboric  acid) 
with  hydrogen  peroxide  or  a  mixture  of  Iiydrogen 
peroxide  and  a  metallic  peroxide  at  not  above 
1.")  ('..  and  jirefc'rablv  below  0°  C.  The  .sodium  salt 
has  the  formula  Na,n,0,,.— A.  8. 

0.ri/gen  and  nitrogen  :    Preparation   of  active . 

6.  Bender.  Ger.  Pat.  280,9(i().  Feb.  10,  1913. 
Water  which  has  been  treated  with  nitrogen  and 
oxygen  under  pressure  is  delivered  continuously 
to  the  poro\is  walls  of  a  closed,  heated  generator. 
The  mixture  of  active  oxygen  and  nitrogen  tlius 
produced  forms  ammonium  nitrite  when  brought 
in  contact  with  water.  It  may  be  used  for  sterilising 
water  and  for  converting  sulphur  dioxide  into 
sulphuric  anhydride  or  acid. — A.  S. 

Oxides  of  nilroi/cn  ;    Preparation   of bi/  com- 

bustion  of  air  icith  the  aid  of  carbon  compoands. 
E.  Herman.    Ger.  I'at.  281,084,  April  24,  1913. 

5lKTH.\Nio  is  burnt  with  air  enriched  in  oxygen  in  a 
chamber  maintained  under  high  pressure  and  con- 
nected witli  a  condenser  in  such  a  manner  tliat  cori- 
densed  water  cannot  flow  back  into  the  reaction 
chamber.  Combu.stion  may  be  elTected  in  the 
ordinary  way  with  excess  of  oxygen,  or  the  inetlianc 
may  be  burnt  by  flameless  sui'face  combustion 
w  i(  iiin  a  mass  of  zircon.  A  yield  of  3 — 4  %  by 
vol.  of  oxides  of  nitrogen  is  obtained,  with  a  con- 
sumption of  about  2"-')  cub.  111.  of  methane  per  kilo, 
of  100%  HNO3.— A.  S. 

Carbon  vionojeide  from  o.rijiicn  and  <-iirhon.  :    Furnace 

for  the  manufacture  of  pure .      ties.  f.  Chem. 

Ind.  ill  Hasel.  (ier.  I'at.  280.908,  Sept.  25.  1913. 
The  furnace  is  cooled  by  means  of  a  water-jacket 
at  and  near  the  combustion  zone.  The  oxygen 
is  introduce<l  through  a  narrow,  water-cooled  iron 
pipe,  terminating  In  a  nozzle,  which  projects  up- 
wards through  (he  cen(re  of  the  base  of  the  furnace 
into  tlie  charge  of  carbon. — A.  S. 

Carbon     dioxide    from     alkaline-earth    carbonates  ; 

Apparatus  for   oblainini/ .       F.    Ivopp   a.nd 

P.  Goerg.     Ger.   I'at.  281,132.   May   1,   1913. 

TiiK    material    is  carried     tlirough     llie    calcining 

chamber  on  a  (ravelling  support,  in  order  to  avoid 

formation  of  dust. — A.  S. 

Liquid    air;     Ajijiaralus   for    producin(j and 

scnaratinij  it  into  its  constituents.    A.  Neumann. 
Ger.  Pat.  281,518,  .March  2,  1913. 

Compkessed  air  passes  through  the  coil,  b,  and 
valve,  c,  into  the  tapering  tube,  d,  and  is  gradually 


6l4 


Cu  VtH.—Gt ASS  ;   CERAMICS.      Cl.  IX.— BUILDING  MATERIALS.       [Juae  15,  i9l6. 


liquefied.  When  the  tube,  r?,  is  filled,  the  liquid 
air  overflows  into  R.  and  flows  down  through  the 
compartments,  I,  m,  n,  o,  p,  q,  r,  by  way  of  the 


tubes,  !.  A-.  The  liquid  is  fractionated  in  these  com- 
partments, and  the  evolved  gas  flows  into  tlie  tubes. 
/,  g,  which  pass  through  the  tube,  rf.  In  these 
tubes  the  gas  is  partially  condensed,  and  the  con- 
densed Uquid  flows  into  the  next  lower  compart- 
ment, whilst  the  gas  rich  in  nitrogen,  which  is 
prevented  from  returning  to  the  compartments, 
I,  m,  etc.,  by  hoods,  li.  passes  through  connecting 
tubes  to  the"  tube,  f,  and  flows  away  through  the 
heat-exchanger,  a.  The  liquid  becomes  enriched 
in  oxygen  asit  descends,  and  practically  pure  liquid 
oxygen  collects  in  s. — A.  S. 

Cyanides ;     Process    for    prodnHng .      J.    E. 

Bucher.    Providence,    R.I..    U.S.A.     Eng.    Pat. 

13,332,  May  30,  1914.   Under  Int.  Conv.,  Nov.  7, 

1913. 
See  U.S.  Pat.  1,120.682  of  1914  ;  this  J.,  1915,  176. 


Carbon itrides  ;      Process    of   producing- 


S. 


Peacock,  Chicago,  Assignor  to  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  "Wilmington.  U.S.  Pat. 
1,137. .524,  April  27,  1015.  Date  ot  appl.,  Feb.  14, 
.  1912. 

See  Eng.  Pat.  11.390  of  1912  and  Fr.  Pat.  458.168  ; 

this  J.,  1913,  699,  1007. 

Hydrogen  peroxide  ;  Process  of  mcnufacluring . 

W.  VVeber,  Assignor  to  Henkel  und  Co.,  Diissel- 
dorf,  Germanv.  U.S.  Pats.  1.138,519  and 
1,138,520,  May  4,  1915.  Date  of  appl.,  Feb.  26, 
1914. 

See  Eng.  Pat.  754  ot  1914  ;    this  J.,   1914,  644. 

Process  for  effecting  chemical  reactio?is  al  hi/jh  tem- 
peratures,   tier.  Pat.  281,004.    See  1. 

Electrolytic  apparatus  for  the  production  of  bleaching 
liquor,  etc.     Eng.  Pat.   1672.     See  XI. 


Vni.— GLASS;    CERAMICS. 

Stained  glass  ;    Contribution  to  the  chemical  study  of 

mediaeval .     G.   Chesneau.     Comptes  rend., 

1915,   160,  622 — 624. 

The  following  analytical  results  were  yielded  by 
fragments  of  stained  glass  of  various  colours,  dating 


from  the  end  of  the  13th  century,  which  were 
detached  from  the  large  west  rose-window  of 
Rheims  Cathedral  by  a  storm  in  1886.  The  data 
in  the  fifth  column  refer  to  a  specimen  of  the  same 
period  from  an  unknown  source. 


ied 

Violet. 

Blue. 

Green. 

Red. 

(L.Appert) 

SiO,    .... 

54-30 

53-90 

48-60 

53-50 

56-25 

TiO,    .... 

0-2 

0-20 

trace 

trace 

— 

SO,      .... 

0-20 

— 

— 

Loss  on 

ignition 

0-30 

0-40 

0-30 

0-40 

— 

AljO,  .... 

4-20 

3-00 

5-70 

3-00 

8-15 

C-ib     .... 

12-60 

19-30 

14  00 

17-80 

14-35 

MgO    .... 

4-70 

4-10 

5-50 

6-10 



K,0     .... 

18-70 

12-20 

18-10 

15-00 

17-30 

N,l,0  .... 

1-30 

1-90 

1-10 

1-80 

— 

PbO      . . . 

— 

trace 

0-03 

— . 

BijOa  .... 

— 

0-02 



— 

— 

OilO     .... 

0-02 

0-13 

1-81 

0-13 

not  stated 

CoO     

trace 

0-25 

0-06 

— 

— 

NiO 

0-06 

— 

trace 

— 

— 

MnaO.     . . 

1-83 

3-03 

2-39 

0-86 

— 

Fo,03      . . 

1-20 

0-79 

1-65 

0-84 

300 

99-43 

100-32 

100-11 

99-46 

9905 

The  results  illustrate  the  comihon  origin  of  the 
Rheuns  specimens,  which  was  evidently  different 
from  that  of  the  specimen  examined  by  Appert. 
The  violet  glass  contains  manganese  as  MnjOj 
associated  with  the  metallic  oxides  which  occur  in 
impure  pyrolusite,  and  to  which  the  flesh-coloured 
tinge  of  13th  century  violet  glass  is  attributed. 
The  l>lue  specimen  contains  the  elements  occurring 
in  native  cobalt  sulpharsenide,  with  the  exceptions 
that  the  nickel  has  been  eliminated  and  the  copper 
and  manganese  reinforced.  Tlie  red  colour  is  due 
to  cuprous  oxide,  and  the  green  to  the  usual  copper- 
iron  mixture,  containing  also  a  httle  cobalt  and 
much  manganese.  The  high  potash  content  of  the 
violet  and  green  specimens  is  attributed  to  the 
addition  of  saltpetre  for  the  purpose  of  overcoming 
the  reducing  action  of  the  furnace  gases. — J.  R. 

Patents. 

Glass  furnace.  E.  jVIiUer,  Columbus,  Ohio.  U.S. 
Pat.  1,135.973,  April  13,  1915.  Date  of  aipph, 
Feb.  19,   1912. 

The  working  chamber  is  an  annular  trough,  in 
which  the  molten  glass  is  given  a  circular  motion, 
past  the  working  hole,  by  means  of  a  flanged  device 
which  can  be  rotated  and  dips  just  below  the  surface 
of  the  glass. — W.  C.  H. 

Glass  and  art  of  malcing  tJie  same.  H.  M.  Brook- 
field.  New  York.  U.S.  Pat.  1,136,504,  April  20, 
1915.     Date  of  appl.,  Jan.  27,  1912. 

A  xoN'-CRYSTALLiNE,  glassy  Compound  is  made  by 
heating  a  mixture  of  about  100  lb.  of  pulverised 
glass  or  cuUet  with  30  lb.  of  pulverised  clay,  with 
or  without  addition  of  lime,  to  about  2500°  F. 
(1370°  C),  and  cooling  and  armealing  the  product. 

— W.  C.  H. 

Muffle    for    the    distillation    of    zinc.     U.S.     Pat. 
1,136,519.     See  X. 


IX.— BUILDING  MATERIALS. 


Portland  cement 
test    of 


;    Value  of  the  high-pressure  steam 
R.    J.    Wig    and    H.    A.    Davis. 


Technol.  Paper  (U.S.  Bureau  of  Standards),  No. 
47.     J.  Franklin  Inst.,   1915,  179,  597—599. 

Cement  pats  and  briquettes,  after  24  hours 
storage  in  a  damp  closet,  were  treated  in  steam  at 
300  lb.  per  sq.  in.  pressure  for  an  hour,  the  total 
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time  fn  the  hoflor  belnp  S  honTs.  Sonie  foments", 
niixi'd  tn-ixt.  which  aro  souml  aiionliiip:  to  tho 
standard  atniospht  rii-  steam  lest,  hut  unsound  in 
the  hinh-pressuiv  steam,  in  tiinp  show  sifins  of 
unsoundness  when  stored  under  normal  conditions 
in  dry  air.  There  is  no  ililTerence  in  tlie  cementing 
quftlity  of  cemonts,  and  lianlly  aiiy  in  the  linear 
rnanpe  of  prisms  made  of  lements,  which  pass  or 
are  rejeote<i  hy  the  liinh-pi-essiu-e  steam  t^est. 
About  70'^;,  of  the  hramls  examined  pa.ssed  the 
hidh-pressure  test.  Apparently  the  I'oarse  par- 
ticles of  a  normally  unsound  cement  cause  the 
expansive  action,  and  afti'i-  ajjein^;  for  2  to  6 
months  such  a  cement  will  usvially  pass  the  high- 
pressure  test.  It  is  recommended  that  the  test 
should  lie  made  on  all  cements  or  <'(>iicretes  that 
are  to  be  cured  in  steam  above  atmospheric 
presssure.  It  may  forecast  the  behaviour  of  cement 
wlien  exposeit  in  dry  air,  but  not  that  of  concrete 
as  normally  exposed,  and  does  not  indicate  superior 
cementing  power,  as  judjjed  by  the  compressive 
strength.  Cements  which  pn.ss  the  test  do  not 
make  more  permanent  or  (hir.ible  concrete  than 
those  wliich  fail  to  pa.ss  it.  In  some  cases,  cements 
which  fail  to  pass  the  starulard  atmospheric  steam 
test,  liut  are  satisfactory  otherwise,  may  show 
nornial  strength  in  concrete.  For  practical  con- 
structional work,  the  high-pressure  steam  test 
apparently  does  not  forecast  th<'  ultimate  sound- 
ness of  concrete. — \V.  ('.  11. 

Portland  cement  ;    tiritijih  slmuliird  upccifirntion  for 

.      Kngineering   .standards   Committee,   28, 

Victoria  Street,  London,  S.W.      I'rice  ">s. 

In  the  new  edition  of  the  British  Standard  Specifica- 
tion for  Portland  cement,  increased  fineness 
of  grindinjj  of  cement  has  been  legislated  for, 
and  the  minimum  tensile  strength  at  seven  days 
of  both  neat  cement  and  ceincnt  and  sand  has  been 
raised.  The  clauses  dealing  with  tho  preparation 
of  the  briquettes  have  been  amplificii,  the  procedure 
being  desiribed  in  greater  detail  than  has  previou.sly 
been  the  case.  In  the  case  ot  both  neat  cement 
briquettes  and'  cement  and  .sand  liriquettes, 
ramming  or  hammering  is  prohibited.  The  increase 
of  tensile  strength  at  twenty-eight  days  both  for 
neat  cement  and  cement  and  sjind  is  now  given 
as  a  formula  in  place  of  the  fixed  percentages 
which  have  been  .specified  hitherto. 

Refractories;     Thermal    condiiclivity    of- 


Dndley,  jun.     Amer.  Electrochem.  Soc,  April, 
191.5.   Met.  and  Chem.  Eng.,  1915,  13,  :Jl,-j— 316. 

To  deternune  the  thermal  conductivity  of  refrac- 
tory brick  under  conditions  approaching  those  of 
actual  practice,  a  furnate  having  three  permanent 
walls  was  used,  the  fourth  being  constructed  with 
the  bricks  to  be  tested  (fireclay,  silica  with  clay 
bond,  silica  with  lime  bond,  and  magnesite).  The 
mean  conductivities  found,  expres.sed  in  grm.- 
calories  per  second  per  cub.  in.  per  1°  C,  were  : — 


At  100' C. 


Kweby 

anica  (day  bond) 

Silica  (lime  Iwnd) 

Uagnrslte  at  «6°— 830*  C. 


00643 
0-0051 
0-0056 


At  1000°  C. 


0-0.343. 


— W.  K.  S. 

Fibroa;  [silicon  ojti/carbide],  a  new  heal  inmilalor. 
E.  W.  Weintraub.  Amer.  Klectro<licm.  Soc, 
April,  1915.  Met.  and  Chem.  Eng.,  1915,  13,  315. 
Ptbrox,  a  silicon  oxycarbide,  is  prepared  by 
melting  silicon  with  a  catalytic  agent,  such  "as 
calcium  fluoride,  in  a  muffle  or  crucible,  carbon 
monoxide  and  dioxide  diflfusing  slowly  through  the 
containing  vessel  and'  combinmg  with  the  silicon 


n-()086 
0-0086  I 

0-0108 


to  it  soft,  resilient,  fihroiis  material.  The  average 
diameter  of  tlie  fibres  is  0  (>  /i  ;  the  specilic  gravity 
is  1-8 — 2-2,  while  the  aiipareiit  density  is  0  1)025 — 
0-0030  ;  the  volume  occupied  by  air  is  therefore 
99-5 — 99-9 "„.  The  heat  insiilaliug  capacity  is 
eqxial  to  that  ot  compressed  wool  of  fifteen  times 
greater  density. — W.  R.  S. 

Structure  of  iimcsloncs  for  "  fill  "  lime.    Oallo.    See 
VII. 

Patknt.^i. 

ll'oorf  presenting  medium.     Grubenholzimpriignier- 
ung  Ges.    Ger.   I'al.  2HI,(i91.  Oct.  2S,   1913. 

PoLYNiTROpnKNOi.s  and  their  nuclear  substitution 
products  in  which  the  hydrogen  atom  of  the 
hydroxy!  is  replaceil  by  an  alkyl  or  acyl  group,  are 
used  as  wood  preservatives.  .Acetyldinitrophenol, 
m.  pt.  Ol"  ('.,  is  specially  suitable.  It  is  easily 
solulih-  in  organic  solvents  with  the  exception  of 
petroleum  spirit. — A.  S. 

Slnrrji  ;   Apparatus  for  miiciiifj .    A.Schroder, 

Charlottcnlund,  Denmai-k,  Assignor  to  F.  L. 
Sniidth  and  Co.,  New  York.  U.S.  Pat.  1.137,291, 
April  27,  1915.  Date  of  appl.,  Feb.  21,  1911. 
The  mixing  tank  Ls  provided  with  a  number  of 
nozzles  projecting  through  the  sides  and  bottom, 
for  blowing  air  through  tlie  charge  in  horizontal 
and  vertical  directions,  and  with  one  or  more 
mechanical  agitators  havin^  horizontal,  hollow 
arms  from  which  horizontal  streams  of  air  are 
discharged  during  rotation. — W.  E.  P.  P. 

Disinfcctimj (end  prcservinff  agent.  Ger.  Pat.  281,84'2. 
See  xrXB. 

Apparatus  for  heating,  dryinij,  and  pulverising  earthy 
materials  [for  paving].    Eng.  Pat.  9281.   See  I. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Open-hearth  furnace  ;  Heating  an by  means  of 

tar.  A.  Greiner.  Iron  and  Steel  Inst.,  May, 
1915.    [Advance  proof.]    4  pages. 

At  the  Cockerill  works  (Liege),  owing  to  the 
shortage  ot  coal  due  to  the  war,  a  12-ton  open- 
heartli  furnace  was  heated  for  10  weeks  with  coke- 
oven  tar,  producing  1890  tons  of  steel  in  215 
charges,  with  an  average  consumption  of  300  lb. 
of  tar  per  ton.  including  the  amounts  required  for 
lighting  up  and  for  healing  during  .stoppages  ;  in 
uninterrupted  working  the  average  consumption 
of  tar  is  250  lb.  per  ton.  The  tar  was  delivered  to 
the  burners  at  a  pressure  of  half  an  atmosphere  and 
sprayed  with  air  at  a  pressure  ot  3  atmospheres. 
A  new  25-ton  furnace,  running  exclusively  on  tar, 
has  been  in  operation  for  several  weeks. — W.  R.  S'. 

Iron  ;  Nature  of  the  A'l  transfortnation  in .    K. 

Honda.  Iron  and  Steel  Inst.,  May,  1915. 
[Advance  proof.]  43  pages.  (See  also  this  J., 
1914,  83,  595.) 

The  present  investigation  is  based  on  the  mag- 
netism, thermal  expansion,  electrical  resistance, 
and  other  properties  of  iron,  the  results  confirming 
the  author's  previous  view  that  the  A2  transform- 
ation is  not  an  allotropic  change  but  an  inter- 
molecular  alteration  occurring  gradually  in  the  a 
phase  during  a  large  interval  ot  temperature  ; 
from  the  standpoint  of  the  phase  nile,  /j-iron  has 
no  existence,  being  only  a  condition  ot  n-iron 
between  the  critical  and  A3  points.  The  magnetic 
changes  observal>le  in  nickel,  cobalt,  and  other 
ferro-magnetic  materials  at  their  respective  critical 
ranges  are  ascribed  to  a  similar  cause.  According 
to  the  theory  of  ferro-magnetism  advocated,  the 
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molecules  of  ferro-magnetic  substances  are  nearly 
spherical  and  those  of  paramagnetic  bodies  flat- 
tened or  elongated.  The  A2  transformation,  or 
that  of  any  ferro-magnetic  into  a  paramagnetic 
body  at  high  temperature,  is  regarded  as  the 
consequence  of  the  gradual  deformation  of  the 
spherical  molecules  with  rise  of  temperature,  the 
heat  evolved  or  absorl)ed  being  the  energy  of 
deformation  and  that  imparted  to  the  molecules 
to  cause  their  rotatory  vibrations. — W.  E.  F.  P. 

Iron ;    The   diffusion    of   carbon    in  - 


■  F.  W. 
Adams.  Iron  and  Steel  Inst.,  May,  1915. 
[Advance  proof.]     14  pages. 

Highly  polished  specimens  of  steels  of  different 
carbon  content  were  bound  together  and  heated 
in  a  vacuum  to  900° — 1000°  C.  Welding  took 
place  at  the  points  of  closest  contact,  with  diffusion 
of  carbon  from  the  high-carbon  to  the  low-Carbon 
specimen.  When  the  specimens  were  not  in  con- 
tact both  lost  weight.  Specimens  not  in  contact, 
when  heated  in  a  rarefied  atmosphere  of  carbon 
monoxide  showed  a  slight  transference  of  carbon 
from  the  high-carbon  to  the  low-carbon  specimen. 
Highly  poUshed  specimens  of  the  same  steel  bound 
together  and  heated  in  a  vacuum,  also  welded 
together  at  the  points  of  closest  contact.  The 
amount  of  welding  or  intercrystaUisation  taking 
place  between  two  samples  of  iron  or  steel  was 
found  to  be  independent  of  the  carbon-content  or 
the  difference  of  carbon-content  of  the  two 
specimens,  and  dependent  only  on  the  j^oseness 
of  contact  between  the  two  surfaces. — T.  St. 

Iron,  carbon,  and  phosphorus.  J.  E.  Stead.  Iron 
and  Steel  Inst.,  May,  1915.  [Advance  proof.] 
41  pages.    (See  also  this  J.,  1914,  173.) 

A  SUMMAKY  of  previous  work  is  given  and  the 
results  of  recent  investigations  are  discussed  more 
fully.  When  iron  containing  2%  P  and  0  12%  C 
is  carburised  by  cementation,  the  ternary  eutectoid 
FeaP — Fe — FcjC  (closely  resembUng  pearUte)  is 
formed,  and  it  was  found  that,  by  subjecting  this 
phosphorised  iron  to  an  anneahng  process  such 
as  is  used  in  making  malleable  iron,  with  the 
object  of  removing  carbon  and  causing  diffusion 
of  phosphorus  from  the  eutectic  into  the  iron, 
crystalline  plates  of  pxire  FcgP  were  formed  along 
the  cleavages  of  the  iron  crystals.  With  increasing 
carbon,  phosphorus  becomes  more  and  more  con- 
centrated in  the  portions  solidifying  last  ;  the 
longer  the  period  of  coohng,  the  greater  is  the 
tendency  to  form  local,  intercrystalline  segregations 
which  become  "  ghost  lines  "  on  being  extended 
by  forging.  Unless  associated  with  a  material 
quantity  of  slag  inclusions,  the  presence  of  ghost 
lines  does  not  appear  to  be  injurious  to  the  strength 
of  steel.  Experiments  are  described  showing  the 
white  ghost  lines  in  a  soft  steel  plate  (006%  P) 
to  be  the  parts  rich  in  phosphorus,  the  last  to  be 
invaded  by  carbon  on  heating,  and  the  first  to 
part  with  carbon  on  cooling  ;  and  the  parts  of  iron 
or  steel  liars  containing  phosphorxis  concentrations 
to  be  the  most  resistant  to  carbiu-isation  by 
cementation.  A  new  reagent  and  method  (used 
throughout  the  present  investigation)  for  detecting 
variations  in  the  phosphorus  content  of  iron  and 
steel  is  also  described.  The  reagent  is  prepared 
by  dissolving  10  grms.  of  cupric  chloride  and  40 
of  magnesium  chloride  in  a  little  hot  water,  adding 
20  c.c.  of  hydrochloric  acid,  and  diluting  the 
solution  to  1000  c.c.  with  alcohol.  The  surface  of 
the  specimen  is  covered  with  a  thin  layer  of  the 
liquid  (not  immersed)  which  is  shaken  oft'  after 
1  min.  and  replaced  by  another  layer,  the  process 
being  repeated  as  often  as  necessary  ;  after  washing 
with  boiling  water  and  methylated  spirit  in  quick 
succession,  the  spirit  is  quickly  evaporated  by 
shaking  the  heated  specimen.  By  tliis  means, 
copper  is  deposited,  as  a  hard,  coherent  layer,  first 


on  the  portions  containing  least  phosphorus,  but 
eventually  (by  repeated  applications)  over  the 
whole  surface  of  the  specimen,  the  selective  action 
of  the  reagent  being  sensitive  to  differences  of  less 
than  0  01%  P.  The  method  gives  only  differ- 
ential, not  absolute  results,  the  rate  of  attack 
increasing  as  the  phosphorus  content  of  the  metal 
decreases  ;  with  this  reagent  elements  other  than 
phosphorus  (e.g.,  Ni,  Cu,  As,  Cr,  Sn,  Sb),  existing 
ill  a  state  of  variable  solid  solution  {i.e.,  unevenly 
distributed)  in  alloys,  may  also  give  similar  indica- 
tions.— W.  E.  F.  P. 

Steel;    Deleclion  of  burning  in .     J.  E.  Stead. 

Iron    and    Steel    Inst.,    May,    1915.     [Advance 
proof.]     5  pages. 

"  Burning  "  in  steel  is  the  result  of  heating  the 
metal  to  incipient  fusion,  and  is  not  due  to  the 
formation  of  films  of  oxide  by  the  passage  into  the 
steel  of  the  oxidising  gases  of  the  furnace.  The 
oxide  found  between  the  crystals  is  formed  after 
the  material  has  broken  up,  when  air  readily  enters 
the  open  fissvires.  The  first  liquid  that  forms  at 
the  temperature  of  incipient  fusion  is  rich  in 
phosphorus,  and  the  presence  of  phosphorus-rich 
globules  and  crystal-envelopes  is  the  criterion  of 
"  burning."  Metal  which  is  simply  redshort 
resembles  burnt  steel  in  having  cracks  lined  with 
oxide,  but  is  free  from  the  globular  specks  rich  in 
phosphorus.  Portions  free  from  cracks  should 
therefore  be  selected  for  polishing  and  etching  in 
investigations  as  to  "  Inirning."  The  best  etching 
reagent  for  revealing  the  phosphorus-rich  globules 
and  envelopes  is  that  described  in  the  preceding 
abstract. — T.  St. 

Iron,  silicon,  and  carbon  alloys  ;  Researches  on  the 

.    G.  Charpy  and  A.  Cornu-Thenard.    Iron 

and  Steel  Inst.,   May,   1915.     [Advance  proof.] 
27  pages. 

The  transformation  points  were  investigated  by 
thermal  and  dilatation  measurements  in  dead  soft 

!  steels  (C  0-10— 015%;  Si  0-1—7%),  semi-hard 
steels  (C  0-35— 0-40%;  Si  O-l— 4-5%),  and  cast 
irons  (C  2%  and  Si  0-1 — 7%).     The  authors  con- 

j  firm  that  the  Alii  point  rapidly  decreases  with 
increase  of  silicon  (disappearing  with  Si  1-3%),  and 
at  the  same  time  rises  very  slightly  on  the  tem- 
perature scale.  The  temperature  at  which  the  Al 
transformation  takes  place  rises  with  the  .«licon 
content,  this  point  reacliing  and  then  passing  the 
A2  point,  wliilst  becoming  gradually  less  marked. 
After  reaching  a  given  percentage  of  silicon  and 
for  a  given  rate  of  variation  of  temperature,  the 
Al  point  completely  disappears,  and  all  the  carbon 
of  the  metal  is  then  found  in  the  state  of  graphite. 
The  A2  point  falls  gradually  on  the  temperature 
scale  and  becomes  gradually  less  marked  as  the 
silicon  increases,  but  it  stiU  persists  with  Si  7%. 
Th(>  authors  emphasise  the  fact  that  the  A2  point 
can  persist  when  both  the  Al  and  A3  points  have 
disappeared  as  proving  the  real  and  distinctive 
individuality  of  the  A2  point.  As  regards  the 
influence  of  silicon  on  the  solubility  of  carbon  in 
iron,  the  results  of  the  tests  made  with  the  series 
of  irons  with  O  2%  show  that  the  solubility 
gradually  decreases  with  rise  of  silicon,  becoming 
praitically  nil  at  900°  C.  when  the  siUcon  content 
reaches  5  %,  and  at  about  1000°  C.  with  Si  7  %. 
The  presence  of  the  siUcon  reacts,  on  the  one 
hand,  on  the  temperature  limits  within  which  the 
precipitation  of  graphite  takes  place,  and,  on  the 
other  hand,  on  the  rate  of  transformation  of  the 
cementite.  Thus,  provided  that  the  silicon  con- 
tent exceeds  3%,  that  the  annealing  is  carried 
out  at  above  750°  C.  but  below  a  certain  limit, 
which  is  a  function  of  the  carbon  content,  and 
that  the  rate  of  cooling  after  annealing  is  very  low, 
the  carbon  may  be  wholly  precipitated  in  the 
graphitic  state  in  forged  steels  with  low  or  medium 
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rarbon  content.  Also,  the  rate  of  reaction  may 
l>e  intluenceil  to  such  an  extent  tliat  in  certain 
iMns  the  graphite  precipitation  eives  rise  to  a 
thermal  point.  This  point,  whicli  may  coexist 
with  tlio  Al  point,  possesses  special  sharpness  when 
the  latter  has  disappeared  ;  it  then  rises  rapidly 
on  the  temperature  scale,  as  the  silicon  content 
increases.  By  extrapolating  for  zero  content  of 
silicon  from  the  results  obtained,  the  authors 
consider  that  evidence  is  obtained  supporting  the 
doul)le  iron-carbon  diagram  (grapliite  system  and 
cemeutite  system). — T.  St. 


Boron    in    iron  ;     Determination    of- 


,     J.    M. 

Lindgren.     J.    Amer.    Chem.    Sbc,     1915.    37, 

1137—1139. 

Two  to  three  prms.  of  iron  is  dissolved  in  a  round- 
bottom  Jena  flask  of  SOO  c.c.  capacity  in  10  c.c. 
each  of  nitric  acid  (sp.  gr.  1-4).  hydrochloric  acid 
(sp.  gr.  1-2).  and  water.  Double  the  amount  of 
pure  calcium  carbonate  necessary  for  complete 
neutralisation  is  added,  all  at  once,  and  the  mixture 
vigorously  agitated  :  250  c.c.  to  300  c.c.  of  CO.- 
free  water  is  added  and  the  mixture  boiled  under  a 
reflux  condenser  for  half  an  hour.  About  50  c.c. 
of  asbestos  fibre,  which  has  been  treated  with  acid 
an(l  well  washed,  is  added  in  a  wet  state,  the 
mixture  is  boiled,  filtered,  and  the  precipitate 
washed  eight  or  ten  times  with  hot  water.  The 
solution  is  cooled  and  titrated  with  A'/IO  alkaU, 
using  phenolpthalein  as  indicator  (compare  this  J., 
1908.   1179).— H.  R.  D. 

Grey  cast  iron  and  steel  ;   Relative  rorrodibilities  of 

.     J.  N.  Friend  and  C.  W.  Marshall.     Iron 

and  Steel  Inst.,  May,  1915.  [Advance  proof.] 
5  pages. 
Bars  of  a  typical  grey  cast  iron  and  of  a  mild  open- 
hearth  steel  were  subjected  to  tap-water,  salt- 
water, alternate  wet  and  drv  and  hot  and  cold, 
and  sulphuric  acid  tests  (see  also  this  J.,  1912,  493). 
In  the  alternate  wet  and  dry  tests  the  cast  iron  was 
usually  decidedly  superior  to  the  steel ;  complete 
immersion  testsgave  almo.st  identical  results  for 
the  two  metals,  except  ^vith  salt  water,  which 
attacked  steel  more  strongly.  In  acid  solutions 
cast  iron  was  corroded  to  a  much  greater  degree 
jhan  steel. — W.  R.  S. 

Iron;     Corrosion    of in   aqueous   solutions   of 

inorganic  salts.  J.  N.  Friend  and  P.  V.  Barnet. 
Iron  and  Steel  Inst.,  May,  1915.  [Advance 
proof.]  17  pages. 
The  loss  of  weight  of  pure  electrolytic  iron  foil  was 
determined  after  immersion  in  solutions  of  alum- 
iniimi,  ammonium,  ferrous,  magnesium,  man- 
ganese, potassium,  and  sodium  sulphates,  barium, 
magnesium,  potassium,  and  sodium  chlorides,  and 
potassiiun  and  sodium  nitrates,  the  results  being 
tabulated  for  each  salt  at  various  temperatures  and 
concentrations.  Concentrated  solutions  of  most 
of  the  salts  were  less  corrosive  than  distilled  water. 
As  a  rule,  the  rate  of  corrosion  rose  with  the 
temperature,  whilst  the  corrosion  factor,  i.e., 
corrosion  in  the  salt  solution  relatively  to  that  in 
distilled  water,  fell.  In  general,  and  conversely, 
the  more  concentrated  the  solution  of  any  salt,  the 
lower  its  inversion  temperatiu'e.  i.e..  the  tempera- 
ture at  which  the  solution  has  the  same  corrosive 
action  as  distilled  water.  The  critical  concentra- 
tion corresponding  to  maximum  corrosion  tends  to 
fall  with  rise  of  temperature. — \V.  K.  S. 


Rust  ;     Removal    of- 


by  means  of  chemical 
reaijents.  J.  X.  'Friend  and  C.  W.  Marshall. 
Iron  and  Steel  Inst.,  May,  1913.  [Advance 
proof.]     7  pages. 

The  object  of  the  experiments  was  to  remove  all 
the  rust  without  dissolving  any  iron.  Sheets  of 
mild  open-hearth  steel  were  moistened,  exposed 


to  the  air  for  one  month,  and  thoroughly  cleaned 
with  cnicry  paper,  the  mean  loss  being  taken  as  a 
stanilard  of  comparison  with  the  results  obtained 
by  solvents.  .Sodium  citrate  solution  acted  very 
slowly  and  dissolve<l  much  metal.  Boric  acid 
solution  had  a  good  cleaning  action,  but  the  loss  in 
weight  was  75%  more  than  the  standard.  Alum- 
inium sidphate  solution  (10°i)  gave  an  excellent 
metallic  surface,  but  none  of  the  reagents  left  the 
metal  unattacked. — W.  R.  S. 

Steel  ingots  ;   Supplementary  notes  on  the  forms  in 

tcfiick  sulphides  may  exist  in .     J.  O.  ^Vrnold 

and  G.  R.  Bolsover.  Iron  and  .Steel  Inst.,  May, 
1915.  [Advance  proof.]  4  pages.  (See  also 
this  J.,  1914,  551). 
The  addition  of  about  005%  of  aluminium  to 
molten  steel  containing  about  05%  S  prevented 
segregation,  and  gave  rise  to  areas  showing  the 
"  eutectic  "  structure  of  decomposed  solid  solution 
or  compound  (j-Fe,yMnS).  These  areas  were  sur- 
rountled  by  regions  of  ferrite  (and  pearlite)  rela- 
tivelv  free'from  sulphides.  A  slowly  cooled  steel 
to  which  no  aluminium  had  l)een  ailded  showed 
marked  segregation  of  carbon,  sulphur,  and 
manganese.  Jlicrographically  the  manganese 
sulphide  was  observed  to  be  segregated  into  rela- 
tivelv  large  rounded  masses,  quite  different  from 
the  eutectic  structure  formed  wlien  aluminium  had 
been  added. — T.  Sx. 

Special   steels ;     The    thermo-electric    properties    of 

.     E.  L.  Dupuv  and  A.  M.  Portevin.    Iron 

and  Steel  Inst.,  May,  1915.  [Advance  proof.] 
30  pages. 
Thk  investigation  was  made  with  27  nickel  steels 
(Ni  2—30.  C  01— 10Oo)>  17  chromium  steels 
(Cr  1—32,  C  006— 10  Op.  Si  up  to0-75°;,),  4  man- 
ganese steels  (Mn  0-4—12,  C  0-9%),  7  aluminium 
steels  (Al  2—15,  C  01— 0-9%),  7  silicon  steels 
(Si  0-4- 5-5,  C  0-2- 0-9''o).  10  tungsten  steels 
(W  0-4 — 20-7,  C  01 — 0-9°o)'  «  molybdenum 
steels  (Mo  0-5- 4-5,  C  0-2- 0-8%),  7  very  pure 
ordinary  carbon  steels  (C  007— 1-6%),  and 
electrolytic  iron.  Thermo-electric  measure- 
ments were  made  between  — 78°  and  0'  C. 
and  between  0°  and  100°  C.  the  test-pieces 
being  annealed  bv  heating  to  900°^1000' C.  for 
3  hours  and  cooling  during  5 — 9  hours  ;  or  hardened 
bv  heating  to  950"— lOOCJ'  C.  during  11—13  mins. 
and  quenching  in  water  at  11=— IS'  C.  In  addition 
to  being  discussed  as  separate  series,  the  results 
are  considered  collectively  in  the  light  of  the 
investigations  of  Flaken  (Ann.  Physik,  Series  4. 
1910,  32,  291)  who  found  that,  in  the  case  of  a 
solid  solution,  a  portion  of  the  curve  representing 
thermo-electric  force  in  terms  of  composition 
resembles  an  arc  of  hvperbola  having  its  concave 
side  either  upwards  or  downwards  ;  whereas  the 
curve  for  a  mixture  of  two  phases  is  practically 
a  straight  line.  The  thermo-electric  force  being 
positive  or  negative,  the  definite  compounds  con- 
stituting solid  solutions  may  be  either  represented 
in  the  ciu?ves  by  maxima  or  minima,  or  situated 
alon"-  a  branch  in  the  form  of  an  S  and  marked 
only  bv  a  point  of  inflexion.  On  this  basis,  the 
speciarsteels  examined  were  found  to  fall  into  two 
groups,  namely,  (1)  those  containing  nickel, 
manganese,  sUicon,  and  aluminium,  winch  gave 
cont  inuous  curves  resembling  a  U  or  part  of  a  U 
in  shape,  indicating  the  added  metals  to  be  in  a 
state  of  sohd  solution  in  the  steels  ;  and  (2) 
those  containing  chromium,  tungsten,  and  molyb- 
denmn,  the  curves  for  which— although  indicating 
(bv  the  sudden  initial  fall)  the  passage  of  the  added  _ 
metal  into  sohd  solution— on  the  whole  resemble 
an  S  in  form  :  "  double  carbide  "  steels  occur  m  the 
latter  group.  It  is  considered  possible  to  form  an 
idea  as  to  the  hmit  of  solubiUty,  in  the  sohd  state, 
of  the  special  metals  added  to  steels,  the  carbide 
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becoming  isolated  (when  saturation  is  reached) 
either  as  a  constituent  of  the  pearlite  or  as  a  super- 
eutectic  constituent. — W.  E.  F.  P.  j 

Vanadium  in  steel ;      Simplified  ferrous  sulphate 

method   for    the    determination    of .     G.    T. 

Dougherty.        J.    Ind.    Eng.    Chem.,    1915,    7, 
419—420. 

From  2  to  4  grnis.  of  drUIings  is  heated  nearly  to 
boiling  with  60  c.c.  of  water  and  10  c.c.  of  concen- 
trated sulphuric  acid,  40  c.c.  of  nitric  acid  of  sp. 
gr.  1-2  is  added,  and  the  mixture  is  boUed  till  all 
nitrous  fumes  are  expelled.  Aft«r  cooling,  the 
solution  is  treated  with  60  c.c.  of  sulphuric  acid 
(1:2),  diluted  to  450  c.c,  and,  after  addition  of 
3  c.c.  of  a  freshly  prepared  1  %  solution  of  potassium 
ferricyanide,  titrated  rapidly  with  iV/20  ferrous 
ammonium  sulphate,  with  constant  stirring,  until 
a  dark  blue  colour  first  appears  ;  0-4  c.c.  is  de- 
ducted from  the  volume  of  ferrous  solution  used 
in  the  case  of  steels  containing  up  to  Oo%  C, 
0-5  c.c.  for  0-6— 0-7%  C,  and  0-6— 0-9  c.c.  for 
0-9 — 1-25%  C.  When  the  steel  contains  more  than 
0-5%  C,  it  is  advantageous  to  add  60  c.c.  of  sul- 
phuric acid  (1:2)  and  5 — S  grms.  of  ammonium 
persulphate  after  boding  with  nitric  acid,  and 
continue  to  boU  for  15  mins.,  before  diluting  and 
titrating  ;  the  correction  is  then  only  0-35  c.c. 
for  steels  with  less  than  0-5%  f\  'Jut  the  same  as 
before  for  higher  carbon  contents.  The  ferrous 
solution  may  be  standardised  against  A'  /lO  per- 
manganate ;  the  iron  value  of  the  permanganate 
multiplied  by  0-917  gives  the  vanadium  value. 
The  method  is  accurate  to  within  0-01  %  V. — A.  S. 

Ferrovanadium  ;    Technical  analysis  of- 


Hemzelmann.    Chem.-Zeit.,  1915,  39,  285—287. 

The  finely-divided  sample  (0-5  grm.)  is  treated 
with  concentrated  hydrofluoric  acid  (10  c.c), 
nitric  acid  is  added  after  the  evolution  of  hydrogen 
has  ceased,  and  the  mixture  is  heated  on  a  water- 
bath  and  then  evaporated  to  dryness.  The 
residue  is  heated  with  sulphuric  acid  to  expel 
all  the  nitric  acid,  the  sulphuric  acid  solution 
diluted  with  water,  boiled,  and  made  up  to  200  c.c. 
Fifty  c.c.  of  this  solution  is  treated  with  hydrogen 
peroxide,  diluted  to  250  c.c,  neutraUsed,  and 
boiled  after  the  addition  of  50  c.c.  of  concentrated 
sulphurous  acid  solution.  To  the  boiling  solution 
is  now  added  20  c.c  of  30%  sulphuric  acid,  the 
boihng  is  continued  for  about  20  minutes  while  a 
current  of  carbon  dioxide  is  passed  through  the 
solution,  and  the  iron  and  vanadium  together  are 
then  titrated  with  JV/10  permanganate  solution. 
A  slight  excess  of  jV/lO  ferrous  ammonium 
siUphate  solution  is  added  to  the  titrated  solution 
(spot-tests  with  potassium  ferricyanide  are  used  as 
indicator),  the  excess  is  titrated  with  N  /lO  per- 
manganate solution,  and  the  titration  with  the 
latter  solution  then  continued  until  a  slight  reddish- 
brown  coloration  is  obtained.  The  number  of 
c.c.  of  N  /lO  permanganate  solution  used  in  the  last 
titration  multiplied  by  000512  gives  the  quantity 
of  vanadium  present,  and  the  iron  is  found  by 
difference.— W.  P.  S. 

Iroti  oxides  ;  Reduction  of hy  platinum.   P.  B. 

Sosman  and  J.  C.  Hostetter.  J.  Wash.  Acad.  Sci., 
1915,   5,  29.S— 303. 

To  demonstrate  the  absorption  of  iron  from  mag- 
netite by  platinum  under  very  low  oxygen  pressure, 
about  1  grm.  of  natural  magnetite  from  Minoville, 
N.Y.,  was  heated  to  500°  C.  in  a  new  platinum  cru- 
cible in  a  platinrhodium  tube  vacuum  furnace  and 
cooled.  The  gas  produced  was  pumped  out,  and 
the  charge  then  heated  to  between  600°  and 
1200°  C.  The  changes  in  weight  of  charge  and 
crucible  indicate  that  oxygen  is  liberated  and 
metallic  iron  is  dissolved  by  "the  platinum.     At  10-2 


mm.  oxygen  pressure  at  1200°  C,  under  which  con- 
ditions magnetite  is  nearly  completely  oxidised 
to  ferric  oxide,  the  crucible  gained  1-6  mgrms. 
Platinum  acts  on  both  haematite  and  magnetite 
at  1200°  C.  under  low  pressure  of  oxygen,  absorbing 
iron  and  causing  evolution  of  oxygen.  Platinum 
crucibles  in  which  ferric  oxide  is  ignited  in  air  in 
ordinary  analysis,  do  not  take  up  such  amounts 
of  iron  as  are  mentioned.  The  phenomena 
observed  explain  the  very  common  occurrence  of 
small  amounts  of  iron  in  platinum. — H.  R.  D. 

Litharge;     Precious   metals   in .       J.    Loevy. 

Cbem.-Zeit..   1915,   39,  287.      (See  also  Michel, 

this  J.,  1915,  285.) 
From  1200  grms.  of  litharge  the  author  obtained  a 
weighable  quantity  of  gold.  Platinum  could  not 
be  detected  in  the  litharge.  The  assumption 
that  colloidal  platinum  occurring  in  ores  cannot 
be  determined  by  the  ordinary  assay  methods, 
is  disproved  by  the  results  of  experiments  in  which 
colloidal  gold  and  platinum  were  added  to  ores 
and  the  latter  then  analysed  ;  from  98  to  99-6% 
of  the  two  metals  was  recovered. — W.  P.  S. 

Gold-bearing    cyanide    solutions ;      Morro     Velho 

method  of  assay  of .     D.  M.  Levy  and  H. 

Jones.      Inst.    Min.   and   Met.,   May   20,    1915. 
[Advance  proof.]   3  pages. 

The  method  has  been  in  regular  use  at  a  plant 
at  Morro  Velho,  Brazil,  for  the  daily  control  of 
solutions  passing  through  the  zinc  boxes  and  other 
sokitions.  It  is  based  on  the  precipitation  of 
gold  by  means  of  zinc  shavings  from  the  boiling 
solution  in  presence  of  suitable  quantities  of  silver 
and  lead  salts,  to  yield  with  the  gold  a  parting 
alloy  and  produce  a  zinc-lead  couple  which 
facilitates  the  complete  separation  of  metallic 
gold  from  solution.  The  process  is  as  follows  : 
To  453-6  c.c.  of  rich  solution  (before  passing  the 
zinc  boxes)  are  added  in  succession  15  c.c.  of 
silver  solution,  10  c.c.  of  sodium  cyanide  solution, 
and  5  c.c  of  sodium  plumbite  solution,  and  the 
mixture  is  shaken  in  a  flask  of  IJ  litres  capacity. 
20  gi-ms.  of  zinc  shavings  is  then  placed  in  the 
solution  and  the  whole  gently  boiled  for  30 
minutes  and  then  filtered.  To  the  residual  zinc 
in  the  flask  a  little  water  is  added,  and  70  c.c.  of 
commercial  hydrochloric  acid  to  dissolve  the 
zinc  The  contents  of  the  flask  are  filtered,  and 
both  filter  and  flask  are  well  washed  with  water. 
The  wet  filter  is  transferred  to  a  No.  10  assay 
crucible,  dried  slowly,  and  carbonized  at  a  moderate 
heat.  The  residue  is  mixed  with  a  fluxing  charge 
and  assayed  in  the  usual  manner.  The  following 
stock  solutions  are  used  : — Silver  solution  : 
14-4  grms.  of  silver  nitrate  dissolved  in  water, 
sodium  cyanide  added  slowly  till  the  precipitate 
first  formed  is  just  redissolved,  and  the  solution 
then  diluted  to  one  Utre.  Sodium  cyanide 
solution :  100  grms.  of  sodium  cyanide  dissolved  in 
water  and  diluted  to  one  litre.  Sodium  plumbite 
solution:  26  grms.  of  lead  acetate  dissolved  in 
water,  sodium  hydroxide  solution  added  until  the 
precipitate  first  formed  just  redissolves,  and  the 
solution  diluted  to  one  litre. — H.  R.  D. 

■  in    bottoms    in    the 


Gold  ;     Concentration    of  - 

converter.  H.  F.  Collins.  Inst.  Min.  and  Met., 
May  20,  1915.  [Advance  proof.]  6  pages. 
Successful  attempts  have  been  made  to  utilise 
the  gold  contents  of  converter  copper  not  rich 
enough  in  precious  metals  to  make  electrolytic 
refining  profitable,  by  means  of  a  partial  oxidation 
of  white  metal  to  "  pimple  "  metal  and  "  bottoms," 
and  the  separation  of  the  latter  before  completing 
the  oxidation.  The  success  of  the  operation 
depends  primarily  upon  running  the  charge  hot, 
not  losing  time  in  skimming,  and  not  adding  too 
much  cold  scrap  after  skimming,  so  that  the 
reduced  copper  is  at  a  temperature  much  above 
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the  meltin;;  point  of  the  "  pimple  "  metAl  ;  other- 
wise it  is  halilc  to  cliill  in  tlio  tap-hole.  The 
coiiviTtor  is  providtnl  with  a  i-a.^t  iron  tapping 
block  tixeil  opposite  the  tviyeres,  having  a  tap  hole 
1  ^  in.  in  diameter.  When  lining  is  being  rammed,  a 
I  in.  steel  bar  is  pushed  through  the  hole  up  to 
within  an  inch  of  the  mould,  so  that  the  lining 
may  be  rammed  r>)und  it  as  tightly  a.s  possible, 
and  when  moidds  are  removed  the  bar  is  with- 
ilrawn  at  the  same  time  to  facilitate  "  drying  out." 
In  practice  it  is  easy  to  r(>eover  in  the  form  of 
bottoms,  70 °o  of  the  gold  originally  existing  in 
the  charge,  the  amount  of  bottoms  being  0% 
of  the  total  weight  of  converter  copper  produced. 

— H.  H.  D. 


Copper    leachinij ;     Discussion    on- 


Amer. 
Electrochem.  St>c.,  April,  1915.  Met.andChem. 
Eng.,  1915,  13,  319—324.  (See  also  this  J., 
1913,  677  ;    1915,  555.) 

U.  Wedge  stated  that  sulphide  ores  from  Ajo, 
Arizona,  ground  to  20-  or  30-mesh,  could  be 
treated  successfully  by  a  sulphatising  roast  not 
much  above  red  heat.  By  roasting  a  mixture  of 
oxide  and  sulphide  ore,  or  iron  pyrites,  the  necessity 
for  constructing  an  acid  plant  could  be  obviated. 
(;.  W.  Van  .-Vrsdale  said  tliat  at  Douglas,  jVrizona, 
sidphatising  roasting  was  now  used  in  conjunction 
with  electrolysis,  iron  being  found  not  to  interfere 
with  the  deposition  of  the  copper  if  kept  in  the 
ferrous  state  by  means  of  sidphur  dioxide.  Graphite 
anodes  were  used.  B.  F.  Bacon  stated  that  the 
installation  and  running  cost  of  an  electrolytic 
plant  were  rather  liigh,  ami  the  whole  of  the  copper 
in  solutions  obtained  by  leaching  oxidised  copper 
ores  was  not  deposited  by  the  current ;  a  careful 
adjustment  was  therefore  required,  so  as  to  secure 
a  cycle  of  operations.  F.  J.  Pope  had  found  that 
most  of  the  iron  (90%)  and  alumina  (65 — 75%) 
might  be  precipitated  from  the  electrolyte, 
together  with  50%  of  the  manganese  and  all  of 
the  arsenic,  antimony,  and  bismuth  which  might 
be  present,  by  agitating  with  air  at  90°  C,  and 
graaually  adding  finely  ground  copper  oxide 
in  the  form  of  high-gratle  carbonate  ore  or 
roasted  concentrate  or  matte.  The  precipitation 
was  complete  after  3 J  hours,  when  the  liquor 
was  filtered  and  electrolysed.  Antimonial  lead 
anodes  were  used. — W.  R.  S. 


Cobalt  ;  Eleclroplaling  icHh  - 


.  H.  T.  Kalmus, 
C.  H.  Harper,  and  W.  L.  Savell.  J.  Ind.  Eng. 
Chem.,  1915,  7,  379—399. 

This  is  an  abstract  of  a  report  to  the  Canadian 
Department  of  Mines,  containing  an  account  of 
a  large  number  of  experiments  with  different 
cobalt  plating  solutions  both  in  the  laboratory  and 
in  the  plating  department  of  the  lUissell  Motor 
Gar  Co.,  Toronto.  Of  the  solutions  tried  the  best 
results  were  obtained  with  the  following : — Ib.  200 
grms.  Co.S04,(NH,)2SO4,6H,0  per  litre  ;  sp.  gr. 
1053  at  15"  C.  XIllB.  312  grms.  CoSO,  and  19-6 
grms.  NaCl  to  1000  c.c.  UjO,  the  solution  being 
nearly  saturated  with  boric  acid  ;  sp.  gr.  1-25  at 
15'  C.  These  solutions  have  a  considerably  higher 
electrical  conductivity  than  standard  commercial 
nickel  plating  solutioms,  and  hence  may  be  operated 
at  a  lower  voltage  for  a  given  speed  of  plating. 
When  used  for  very  rapid  plating  a  higher  voltage 
is  required  than  is  used  for  most  nickel  plating 
baths,  but  for  a  given  amount  of  work  the  power 
consumption  is  less  than  for  nickel.  Firm,  ad- 
herent, uniform  deposits  of  cobalt  can  be  obtained 
on  brass,  iron,  steel,  copper,  tin,  German  silver, 
lead,  and  Britannia  metal  with  solution  Ib  at  a 
speed  at  least  four  times,  and  with  solution  XIIIb 
at  least  fifteen  times  greater  than  that  possible 
with  nickel  solutions.  The  cobalt  coating  is  much 
harder  than  a  nickel  coating,  and  for  many  pur- 
poses the  same  protective  effect  as  is  obtained 


with  a  given  quantity  of  nickel  can  be  obtained 
with  one-quartfr  of  that  quantity  of  cobalt.  The 
cobalt  solutions  give  less  trouble  in  use  than  nickel 
solutions,  anil  are  also  superior  in  "  throwing 
power,"  i.e.,  capacity  to  coat  deeply  indented  or 
grooved  parts.  With  solution  XlllB,  ornamental 
work  on  brass,  copper,  tin,  or  German  silver  can 
be  coated  in  1  min.  so  as  to  withstand  the  usual 
commercial  tests,  including  bulling,  and  satis- 
factory deposits  can  be  obtained  in  15  mins.,  even 
for  objects  exposed  to  severe  atmospheric  in- 
fluences. Thick  deposits  of  cobalt,  e.<j.,  on  electro- 
types and  electro-dies,  are  much  superior  to  those 
of  nickel.  The  composition  of  the  baths  remains 
constant  during  use,  and  less  ageing  is  required 
than  with  commercial  nickel  solutions.  Skates 
plated  with  cobalt  in  solution  XIIIb  for  3  mins. 
at  90 — 100  amp.  per  sq.  ft.  of  cathode  surface, 
have  proved  superior  to  nickel-plated  skates  in 
actual  use.  Electrodeposited  cobalt  can  be  readily 
buffed  to  a  brilliant  white,  lustrous  surface  with  a 
slightly  bluish  cast.  In  the  report  of  the  com- 
mercial tests  it  is  stated  that  the  cost  of  metal 
for  plating  a  given  quantity  of  work  would  be 
considerably  less  with  cobalt  than  with  nickel, 
whilst  on  account  of  the  higher  speed  of  plating  it 
would  be  possible  to  extend  the  use  of  automatic 
apparatus  for  conveying  the  material  through  the 
bath  to  a  much  greater  variety  of  articles  than 
with  nickel,  and  reduce  the  labour  cost  75  %. — A.  S. 

Lead  deposits  ;  Electrolytic  ■ 


.  F.  C.  JIathers  and 
A.  McKinney.  Amer.  Pllectrochem.  Soc,  April, 
1915.  Met.  and  Chem.  Eng.,  1915,  13,  328.  (See 
also  this  J.,  1914,  358,  1158.) 

A  SMOOTH,  coherent  deposit  may  be  obtained  from 
lead  nitrate  with  a  bath  of  the  following  com- 
position :  lead  nitrate,  10%;  acetic  acid,  2-5 — 
5  %  ;  residue  from  extraction  of  aloin  from  Curasao 
aloes,  1  %  ;  the  latter  is  dissolved  in  the  acetic 
acid  and  added  to  the  lead  solution  without 
filtering.  A  current  of  3-7  amp.  per  sq.  ft.  may  be 
used.  Nitrate  baths  do  not  promise  to  be  of 
practical  use,  as  they  deteriorate  after  6 — 7  weeks. 

— W.  R.  S. 

Magnesium  ;  Electrolytic  preparation  of .   F.  C. 

Frary  and  H.  C.  Berman.  Amer.  Electrochem. 
Soc,  April,  1915.  Met.  and  Chem.  Eng.,  1915, 
13,  324—325. 

In  the  electrolysis  of  molten  magnesium  potassium 
chloride  in  a  graphite  crucible,  dark  spots  are 
found  in  the  electrolyte  on  cooling.  They  are 
stated  to  consist  of  magnesium  suboxide,  and 
their  formation  to  be  due  to  the  presence  of 
magnesium  oxide.  The  compound  could  not  be 
obtained  by  the  action  of  magnesium  upon  the 
oxide,  being  apparently  only  formed  under  the 
conditions  of  electrolytic  reduction.  Tlie  electro- 
lyte should   be  free  from  magnesium  oxide. 

— W.  R.  S. 

Sulphates;   Formation   and  decomposition  of 

during  roasting.  B.  Dudley,  jun.   Met.  and  Chem, 
Eng.,  1915,  13,  303 — 308.   (.See  also  this  J.,  1915, 
496.) 
The  rate  at  which  a  sulphate  is  formed  or  decom- 
posed depends  upon  the  rate  of  diffusion  of  sulphur 
trioxide  through  the  contact  film  surrounding  the 

E article  of  oxide  or  sulphate,  and  on  the  difference 
etween  the  dissociation  tension  of  the  sulphate 
and  the  partial  pressure  of  sulphur  trioxide  in  the 
gaseous  phase.  The  rate  of  decomposition,  in  a 
current  of  dry  air,  of  a  sulphate  {e.g.,  NiSO,) 
dissociating  directly  to  oxide  was  found  to  be 
nearly  constant ;  under  the  same  conditions,  the 
rate  of  decomposition  of  a  sulphate  {e.g.,  CdSO,) 
dissociating  first  to  a  basic  compound  showed  a 
marked  decline  at  the  point  at  which  the  conversion 
into  the  Ijasic  sulphate  was  complete.     The  rate 
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of  dissociation  of  a  sulphate  furtlier  increases  with 
that  of  sulphur  trioxide  :  2803=2802  +  0,;  this 
is  mainly  determined  by  the  presence  or  absence 
of  catalysts,  such  as  ferric  oxide.  This  was  proved 
by  heating  dehydrated  aluminium  sulphate  in  a 
tube  furnace,  ^^^th  and  without  iron  oxide,  and 
determining  the  loss  of  weight  at  regular  intervals  : 
the  rate  of  decomposition  of  the  sulphate  was  in 
all  cases  accelerated,  and  the  ratio  of  sulphur 
trioxide  to  dioxide  in  the  evolved  gas  lowered,  by 
the  presence  of  ferric  oxide. — W.  R.  8. 

Melals ;      The     elastic     strength     of .     F.     C. 

Thompson.     Faraday     8oc.,     May     11,     1915. 
[Advance  proof.]     13  pages. 

The  theory  is  advanced  that  the  elastic  strength  of 
metals  is  due  to  siu'face  tension  effects  of  the 
amorphous  "  cement  "  between  the  crystals,  and 
Hot  to  the  strength  of  the  cement  itself,  as  hitherto 
supposed.  On  this  hj-pothesis,  the  conditions 
governing  elastic  limit  are  essentially  different 
from  those  governing  maximum  stress ;  the 
attraction  between  the  crystals  being  inversely  pro- 
portional to  the  distance  between  them,  the  elastic 
strength  of  the  metal  is  lowered  as  the  thickness  of 
the  intercrystalline  cement  is  increased,  and  the 
superiority  of  fine-  over  coarse-grained  metal  is 
due  to  tlie  increased  area  across  which  the  attrac- 
tion occurs.  The  theory  is  considered  quantita- 
tively and  qualitatively,  evidence  in  support  of  it 
being  deduced  from  the  mechanical  properties  of 
pure  copper,  zinc,  antimony,  silver,  lead,  tin,  and 
iron  under  different  conditions,  and  from  variations 
in  the  electrical  conductivity  of  iron  after  different 
heat  treatments. — W.  E.  F.  P. 

Patents. 

Blast  furnace  ;  Mode  of  charying  a ,  and  con- 
struction of  the  furnace  for  that  purpose.  B. 
V\  right,  Jarrow-on-Tyne,  and  J.  Calderwood, 
South  Bank.     Eng.  Pat.  9939,  July  4,  1914. 

In  a  blast-furnace  having  a  central  ore  shaft, 
around  the  middle  portion  of  ^hich  smaller  shafts 
are  disposed  for  tlie  admission  of  fuel,  each  of  the 
latter  is  provided  ^^•ith  a  metal  charging-tube  and 
an  inlet  for  cold  air,  and  discharges  into  the  com- 
bustion zone  of  the  furnace  at  a  point  directly 
above  a  blast  tuyere,  so  that  the  gases  .-iscending 
the  ore  shaft  are  cooled  sufficiently  by  contact 
with  the  undecomposed  and  relatively  cool  fuel,  to 
obviate  premature  fusion  of  the  charge. 

— W.  E.  F.  P. 

Iron    or    steel;      [Noncorrodible]    alloys    of . 

B.  Talbot,  Middlesbrough.     Eng.  Pats.  10,582, 
April  29,  and  10,877,  May  2,   1914. 

The  alloys  are  prepared  by  adding  to  molten  iron 
or  steel  0-3 — 30%  of  copper,  casting  the  metal, 
rolling  the  ingots  into  sheets,  pUing  the  latter,  and 
forming  the  heated  pile  into  tlie  desired  shape  by 
hammering,  cogging,  or  rolling.  A  similar  process 
may  be  used  for  the  manufacture  of  articles  con- 
taining a  higher  percentage  of  copper  at  the 
exterior  than  in  the  interior. — W.  E.  F.  P. 

Mild   steel ;     Production   of  an   oxide   coating   on 

utensils  and  the  like  made  of .    C.  K.  Haef  ner. 

Ger.  Pat.  282,114,  April  10,  1913.     Addition  to 
Ger.  Pat.  257,299. 

Oxides  of  nickel,  copper,  and  cobalt,  in  conjunc- 
tion with  manganese  dioxide,  are  used  in  place  of, 
or  together  with,  the  iron  oxide  specified  in  the 
chief  patent  (this  J.,  1913,  492).— A.  8. 

Metal  frotn  metal-hearing  material ;    Process  for  the 

extraction  of .     W.  H.  James,  Johannesburg, 

Transvaal.     Eng.  Pat.  9846,  AprU  21,  1914. 

A  SOLUTION  of  a  salt.  e.g..  sodium  chloride,  is 
electrolysed,  portions  of  the  electrolvte  being  witli- 
dra wn  separately  in  the  vicinities  of" the  electrodes. 


The  material  is  leached  with  the  liquor  from  one 
of  the  electrodes,  usually  that  from  the  anode, 
and  the  metal-bearing  solution  is  withdrawn  and 
precipitated  with  Uquor  from  the  other  electrode. 

— W.  R.  S. 

Ores ;     [Electrolytic]    process    and,    apparatus    for 

treating .     L.  E.  Porter,  Los  Angeles,  Cal., 

Assignor  to  H.  E.  Stock,  Casper,  Wvo.  U.S. 
Pat.  1.136,483,  AprU  20,  1915.  Date"  of  appl.. 
Aug.  27,   1914. 

A  combined  electrolytic  cell  and  agitator  is  sub- 
divided by  porous  diaphragms  into  anode  and 
cathode  compartments  ;  a  pulsating  current  of 
electrolyte  containing  suspended  ore  is  injected  at 
the  bottom  of  the  anode  compartment,  from  which 
it  flows  intermittently  into  the  cathode  compart- 
ment, in  which  the  values  extracted  in  the  former 
are  deposited. — W.  B.  8. 

Blast-furnace  construction.  T.  E.  Thomas,  Niles, 
Ohio.  U.S.  Pat.  1,137,244,  April  27,  1915. 
Date  of  appl.,  July  17,  1913.  Benewed  Sept.  24, 
1914. 

A  PORTION  of  the  stack  above  the  liosh  of  the  fur- 
nace consists  of  an  inner  and  an  outer  wall  between 
which  a  water-jacket  is  interposed,  consisting  of  a 
single  metal  shell  or  a  series  of  box-hke  members 
of  segmental  form. — W.  E.  F.  P. 

Ore  concentration.  L.  A.  Wood,  and  Minerals 
Separation  Ltd.,  London.  Eng.  Pat.  10,312, 
AprU  25,   1914. 

Powdered  siUphide  ores  suspended  in  water,  pre- 
ferably acidified,  but  free  from  oil  or  frothing  agent, 
are  subjected  to  agitation  in  the  lower  zone  of  the 
ore  pulp,  and  air  is  admitted  below  the  agitator. 
Tlie  upper  zone  of  the  pidpis  maintained  in  a  state 
of  comparative  quiescence,  whereby  the  finely- 
divided  bubbles  of  air  attach  themselves  pre- 
ferentially to  selected  particles  of  the  ore,  such  as 
siUphides,  and  rise  towards  the  surface  of  the 
liquid,  discharging  their  mineral  load  into  a  trough 
or  receiver  below  the  surface. — B.  N. 

Ores  and  more  particularly  slimes  ;  Water  concen- 
tration of .     W.  M.  Martin,  Redruth.     Eng. 

Pat.   15,442,  June  27,   1914. 

The  ore,  mixed  with  water,  is  made  to  flow  over 
a  stationary  or  continuously  moving  acting  surface, 
consisting  of  a  material  which  only  slightly  hinders 
the  movement  of  the  larger  particles,  but  is  pro- 
vided with  regular  or  frosted  flutings  adapted  to 
cause  greater  hindrance  to  the  smaller  particles. 
The  apparatus  may  be  in  the  form  of  a  wheel, 
divided  into  compartments,  one  surface  of  each 
compartment  consisting  of  fluted  or  frosted  glass. 

— B.  N. 

Furnaces  ;    Gas  heated  annealing .     S.  N.  and 

E.  B.  Bravshaw,  Manchester.  Eng.  Pat.  10,630, 
April  30,  1914. 

Several,  burner  openings  are  arranged  m  the 
Ijottoni  of  the  furnace,  each  surmounted  by  a 
hearth  slab  upon  which  the  flame  is  directed."  A 
longitudinal  channel  is  provided  at  each  side  of  the 
furnace,  below  the  hearth  slabs,  for  collecting  scale 
or  slag,  thus  preventing  impediment  to  the  passage 
of  the  flame.  A  swivelling  burner  is  pivoted  below 
each  opening,  which  is  closed  by  a  sliding  damper 
held  in  position  by  the  burner  when  the  latter  is 
not  in  operation. — -B.  N. 

Furnace  ;   Reverberatory for  heating,  annealing, 

and  like  purposes.  C.  Glossop,  Sheffield.  Eng. 
Pat.   10,111,  AprU  24,   1914. 

To  ensure  uniform  heating,  the  furnace  is  provided 
with  a  perforated  bed  upon  which  the  charge  is 
placed  close  to  the  fire-bridge,  and  centrally  wjtliin 
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tho  hcatinp  clir.nibcr,  so  that  tho  liontins  gases  are 
caused  to  travoi-se  tho  space  arourul  tlie  charge 
before  escapinc  by  a  vertical  down-Hue  below  the 
bridge.— W.  K.  F.  P. 

Furnaces  ;    Cruribic  iiiid  like  ■ 


.     A.  C.  lonides, 
jun.,  London.     Kng.  I'at.  15,778,  Jidy  1,  1014. 

The  combustion  chamber  is  surrounded  by  a  spiral 
flue,   through  which  the  products  of  conibustion 

Eass  to  the  atmosphere.  The  air  or  ^as  for  com- 
ustion,  or  both,  are  preheated  on  theu^  way  to  the 
combustion  chamber  by  passing  through  spiral 
conduits. — B.  >>. 


Fitniace  ;     Melalluryical  - 


.  U.  Wedge,  Ard- 
more,  Pa.  U.S.  Pat.  1,137,559,  April  27,  1915. 
Date  of  appl.,  Oct.  22,  1913. 

In  a  furnace  of  the  superposed  chamber  type,  one 
of  t)»e  cii'cvdar  hearths,  consisting  of  radial  sections, 
has  alternate  segments  recessed  on  the  luider  side, 
and  the  recesses  tilled  with  electrically  resistant 
material.  An  electric  current  is  passed  through 
each  filling,  from  which  heat  is  radiated  to  the 
charge  on  the  hearth  below. — \V.  E.  F.  P. 

[Copper  sulphide]    ores;     Method  of  ircatinrj - 


R.  Baggaiev.  Pittsburgh,  Pa.  U.S.  Pat.  1,135,488, 
April  13,  1915.    Date  of  appl.,  June  17,  1913. 

In  smelting  sulphide  ores  containing  copper,  gold, 
and  silver,  the  flue  gases  are  passed  over  fresh  ore 
so  as  to  preheat  and  enrich  it,  and  are  then  led 
in  small  streams  into  a  deep  bath  containing  a 
neutralising  agent,  such  as  milk  of  lime. — W.  R.  S. 

Bearings  or  tceariny  .surfares.  The  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectadv,  N.Y.,  U.S.A.  Eng. 
Pat.  10,872,  May  2,  1911. 

Cast-ikox  bearings,  etc.,  are  provided  with 
"  sherardised  "    wearing    surfaces. — W.  E.  F.  P. 

Zinc-producing  furnace.  A.  Zavelberg,  Hohen- 
lohehiitt*.  Germany.  U.S.  Pat.  1,136,304, 
April  20,  1915.    Date  of  appl.,  Aug.  25,  1914. 

The  furnace  comprises  two  or  more  superposed 
rows  of  shafts  containing  retort  chambers,  and  a 
preheater  above  the  upper  shaft.  The  preheat«r 
is  connected  with  the  upper  shaft,  and  this  with 
the  lower  one,  by  means  of  flues.  Packing  layers 
of  finely  pulverised  silica  are  provided  between 
the  walls  of  adjoining  retort  chambers. — W.  R.  S. 

ioarf  and  zinc  ;  Separation  of  the  sulphur  com- 
pounds of from  other  ores.      E.   Langguth. 

Ger.  Pat.  282,131,  Oct.  8,  1913. 
The  mixed  ores,  after  adilition  of  oil  or  other 
suitable  organic  compound,  are  treated  with  a 
solution  of  zinc  chloride  acidified  with  hydro- 
chloric acid.  Sulphides  of  ziiu-  and  lead  sink  in  the 
solution,  whilst  other  ores  float. — A.  S. 

Muffle  for  the  distillation  of  zinc.    M.  Kngels,  Berlin. 

r.S.    Pat.    1.13(i.519,   Apr.   20,    1915.      Date  of 

appl..  Feb.  11.  1915. 
The  muffle  is  composed  of  a  fireclay  base  con- 
taining 1 — 10%  of  zirconia. — W.  E.  F.  P. 

Zinc  ;    Process  and  electric  furnace  for  obtaining 

volatile   metals,    especialli/ .       M.    Breslauer. 

Ger.  Pat.  282.141,  Jan.  30,  1913. 

The   charge    is   introduced    into   a   carbon   tube, 

Ereferably  vertical,  which  serves  as  a  resistance 
eater,  aiid  the  zinc  vapour  and  carbon  monoxide 
pass  through  slots  or  perforations  in  the  tube, 
into  the  space  between  it  and  the  walls  of  the 
furnace.  The  zinc  condenses  in  this  space  in  the 
liquid  state,  and  the  carbon  monoxide  escapes 
through  openings  in  the  walls. — A.  S. 


[Oold   aiut   silecr]   ores;     Process  of  treating . 

K.  .M.  Hamilton,  Bri.stol,  Assignor  to  C.  Butters, 
Oakland,  Cal.  U.S.  Pat.  1.136,872,  Apr.  20,  1915. 
Date  of  appl.,  June  5,  1914. 

A  MIXTURE  of  slimes  and  cyanide  solution  is  made 
alkaline  with  lime,  the  latter  precipitated  so  as 
to  produce  caustic  alkali  in  the  solution,  the 
mixtiu'c  filtered,  and  tlie  precious  metals  pre- 
cipitated from  the  solution  by  means  of  aluminium. 

— W.  E.  F.  P. 

Zinc ;      Process     for     rendering/     spongy,     electro- 
deposited  stable.       Chem.  Fabr.  GriesVieim- 

Elektron.     Ger.  l>at.  282,234,  June  29,  1913. 

Sponhy  zinc  is  freed  from  adhering  electrolyte  and 
then  dried,  with  exclusion  of  air. — A.  S. 

Aluminium    and    heavy    metals ;     Production    of 

non-corrodible  objects  oj .  A.  Lang.  Ger.  Pat. 

282,328,  Dec.  4,  1913. 

The  parts  made  of  aluminium  and  of  the  other 
metal  respectively,  before  and  after  they  are 
brought  together,  are  treated  by  any  suitable 
method  to  produce  on  them  coatings  of  oxide 
or  sulphide  of  the  same  or  of  another  metal,  which 
are  not  attacked  by  dilute  acids  or  alkalis  and 
are  capable  of  withstanding  heat  and  mechanical 
treatment. — A.  S. 

Iron  oxide  ores  and  iron  oxides  ;  Process  of  reducing 

.    H.  C.  Alford,  .Mobile,  Ala.,  U.S.A.    Eng. 

Pat.  11,224,  May  0,  1914. 

See  U.S.  Pat.  1,097, 156of  1914  ;  this  J.,  1914,  698. 
Steel ;      Process     of    refining  ■ 


■  and  producing 
high-phosphorus  slag.  A.  Vbgler,  Assignor  to 
Deutsch-Luxemburgische  Bergwerks-  und 
Hiitten-A.-G.,  Dortmund,  Germany.  U.S.  Pat. 
1,137,681,  Apr.  27,  1915.  Date  of  appl.,  Apr.  10, 
1912. 

See  Eng.  Pat.  19,640  of  1911  ;   this  J.,  1912,  496. 
Ores  ;    Treatment  of  subdivided  ■ 


-for  agglomera- 
ting or  reducing  them,  and  apparatus  therefor. 
G.  Grondal,  Djursholm,  and  H.  Nilsson,  Gran- 
garde,  Sweden.  Eng.  Pat.  20,361,  Sept.  30,  1914. 
Under  Int.  Conv.,  Oct.  11,  1913. 

See  Fr.  Pat.  473,218  of  1914  ;    this  J.,  1915,558. 

Crucible  and  like  furnace.  A.  C.  lonides,  jun., 
London.  U.S.  Pat.  1,138,482,  May  4,  1915. 
Date  of  appl.,  Oct.  4,  1912. 

See  Eng.  Pat.  2839  of  1912  ;    this  J.,  1913,  198. 

Process  for  effecting  chemical  reactions  at  high 
temperatures.  [Melting  m.etals.']  Ger.  Pat.  281,004. 
See  I. 


XL— ELECTRO-CBEMISTRY. 

Furnace;     Vacuum  [electric] for  the  mcasurc- 

menl  of  small  dissociation  pressures.  R.  B. 
Sosman  and  J.  C.  Ilostetter.  J.  \Vash.*'Acad. 
Sci.,  1915,  5,  277—285. 

The  furnace  comprises  a  tube  acting  as  the  heating 
element,  within  which  is  maintained  a  high 
vacuum,  and  a  large,  out«r,  water-cooled  iron 
jacket,  within  which  is  maintained  an  "  ordinary  " 
vaciuim.  surrounding  the  furnace  tube.  An 
alternating  current  at  about  2  volts  is  supplied 
to  tlie  fvirnace  tube  l)y  water-cooled  leads,  passing 
through  a  stone  base  forming  the  bottom  of  the 
outer  jacket.  The  furnace  tube,  consisting  of  an 
allo>'  of  SO  %  Pt  and  20  "„  Rh,  is  surrounded  by  a 
magnesia  tul)e,  and  the  lower  end  is  sealed  into  a 
water-cooled  steel  tube,  passing  through  the  stone 
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base,  whilst  the  upper  end  is  extended  by  a  steel 
tube  sealed  into  a  glass  tube.  The  charge  is 
carried  within  the  furnace  tube  by  a  smaU  platinum 
crucible  suspended  by  platinum  wires  from  the 
top  of  the  glass  tube,  from  which  is  also  suspended 
a  Pt-Rh  thermo-element.  The  glass  tube  is 
connected  on  one  side  to  suitable  pumps  and  an 
oxygen  supply,  and  on  the  other  to  three  pressure 
gauges,  by  means  of  which  pressures  ranging  from 
0000001  mm.  Hg  to  2-5  atmos.  may  be  measured. 
Experiments  made  on  the  oxygen  pressures 
produced  by  Oo  grm.  charges  of  ferric  oxide, 
heated  at  different  levels  in  the  furnace  tube, 
have  shown  that  there  is  a  range  of  25 — 30  mm. 
in  the  tube  within  which  the  temperature  is 
uniform  ^%•ithin  1°  at  about  1500°  0.  The  heating 
current  is  supplied  from  the  secondary'  of  a 
transformer,  a  motor-generator  supplying  the 
primary,  and  the  voltage  of  the  generator  is 
regulated  by  its  field  current.  With  a  reasonably 
constant  voltage  applied  to  the  motor,  the  tempera- 
ture is  practically  constant,  about  580  amps, 
at  about  1-8  volts  being  reqmred  for  a  temperature 
of  1450°  C— B.  N. 


Lead  ;     The  anodic  solution  of  ■ 


N.  M.  BeU. 


Bleaching    liquor  ; 

•production  of    -  .  .      . 

Hollidav,  Wimbledon,  and  G.  E.  Ward,  Strat- 
ford. Eng.  Pat.  1072.  Feb.  2.  1915. 
The  electrodes  are  provided  with  elongated  insu- 
lated lugs,  which  are  secured  to  the  top  plate  of  a 
frame  by  metal  studs,  a  rubber  washer  being  inter- 
posed between  the  upper  ends  of  the  lugs  and  the 
plate.  The  bus  bars  and  terminal  fittings  are 
enclosed  in  a  protective  cover.  When  the  frame 
is  lifted  out  of  the  vat  any  electrode  may  be 
removed  separately  from  below,  without  removing 


Faraday  Soc,  May  11,  1915.     [Advance  proof.] 

12  pages. 

The  electrolysis  of  lead  acetate,  sodixim  acetate, 
potassiuiT  hydrogen  tartrate,  hydrofluosiUcic  acid, 
potassium  bromide,  and  sodium  thiosulphate 
solutions,  at  various  current  densities,  has  shown 
that  an  anode  of  pure  lead  loses  more  than  may 
be  expected,  according  to  Faraday's  law,  for 
divalent  ions.  With  lead  acetate,  potassium 
hydrogen  tartrate,  hydrofluosiUcic  acid,  and  potass- 
ium bromide,  by  the  use  of  a  blank  electrode  and 
by  means  of  time  experiments,  this  extra^  loss  is 
shown  to  be  due  to  chemical  solution  and  mechani- 
cal detachment  in  cleaning,  and  not  to  the  lead 
dissolving  as  univalent  ions.  In  the  case  of 
sodium  acetate  and  thiosulphate  solutions,  there  is 
evidence  of  univalent  lead  ions  in  aqueous  solution, 
to  the  extent  of  2-8%  in  the  former  and  5-8%  in 
the  latter.— B.  N. 

Cadmium    electrode  ;     Reproducibility   of    the . 

F.  H.  Getman   and   V.  L.  Gibbons.     J.  Amer. 

Chem.  Soc,  1915,  37,  953—970. 
The  measurements  of  the  E.M.F.  in  concentration 
cells  of  methyl  alcoholic  solutions  of  cadmium 
iodide  show  that  neither  fresh  cast  rods  of  cadmium 
nor  spongy  cadmium  deposited  electrolytically  are 
reproducible.  Photomicrographs  indicate  a  change 
in  crystalline  form.  Rods  of  cadmium  which 
have  become  grey  by  standing  in  cadmium  iodide 
solution,  and  crystalline  deposits  of  cadmium  on 
cadmium  rods  or  platinum  give  a  constant 
E.M.F.  when  measiu"ed  against  an  unpolarisable 
electrode  ;  the  E.M.F.  of  the  crystalline  is  slightly 
higher  than  that  of  the  grey  cadmium. — H.  R.  D. 

Electrochemical  oxidation  of  hydrazine  sulphate  and 
ammonium  hydroxide.  Turrentine  and  Olin. 
See  VII. 

Patent.s. 

Electrolytic   apparatus   for   the 
-,  and  for  other  purposes.     A. 


the  top  plate  of  the  frame  or  disconnecting  the 
other  electrodes.  A  deflecting  plate  is  provided  to 
ensure  efficient  circulation  of  the  liquid. — B.  N. 

Electrolyte  for  primary  batteries.  X.  P.  Manchester, 
Providence,  R.I.  U.S.  Pat.  1.137.226.  April  27, 
1915.  Date  of  appl.,  Dec.  26,  1912. 
One  pound  of  an  alkali  hydroxide,  such  as  sodium 
hydroxide,  of  about  28"  B.  (sp.  gr.  1-24),  is  com- 
bined with  273- 1  grs.  of  vegetable  starch  at  about 
180'  F.  (82*  C.)— B.  N. 

Electrodes  of  manganese  dioxide  ;    Manufacture  of 

.     Siemens  und  Halske  A.-G.      Ger.  Pat. 

282,225,  Feb.  22,  1914.     Addition  to  Ger.  Pat. 
221,130. 

Ptrolusite  is  finely  ground,  freed  from  impurities 
by  treatment  with  dilute  sulphuric  acid  or  other 
acid  wliich  does  not  decompose  manganese  dioxide, 
then  well  washed,  dried,  moistened  with  manganese 
nitrate  solution,  and  formed  into  electrodes  as 
described  in  the  chief  patent  (see  U.S.  Pat.  935,109  ; 
this  J..  1909,  1144).— A.  S. 

Preparation  of  hydrocyanic  acid  by  the  circulating 
passage  of  a  gas  mixture  through  an  expanded 
high-potential  arc.    Eng.  Pat.  11,107,    See  VII. 

[Electrical]  sterilisation  of  liquids.    Eng.  Pat.  9567. 
See  XIXb. 
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Calcium   and  magnesium   soaps ;     Formation   and 

solubility  of .    J.  Zinkand  R.  Liere.  Z.  angew. 

Chem.,  1915,  28,  229—232.  (See  also  Haupt, 
this  J.,  1915,  39.) 

The  reaction  between  soluble  calcium  or  mag- 
nesium salts  and  the  alkali  salts  of  fatty  acids 
proceeds  quite  normally  with  the  formation  of  an 
alkali  salt  and  an  insoluble  soap,  the  reaction 
being  practically  quantitative  whichever  calcium 
or  magnesium  salt  is  employed.  One  litre  of 
distilled  water  at  ordinary  temperature  dissolves 
about  41,  28,  and  91  mgrms.  of  calcium  stearate, 
palmitate,  and  oleate  and  78.  62,  and  103  mgrms. 
of  magnesium  stearate,  palmitate,  and  oleate, 
respectively ;  the  solubility  in  each  case  is  consider- 
ably increased  by  the  addition  of  small  amounts 
(0-5  and  1  grm.  per  litre)  of  sodium  chloride. — T.  C. 

Determination  of   fat  [in  animal  substances,  etc.]. 
Rosenthal  and  Trowbridge.     See  XIXa. 

Patents. 

LiTiseed  oil  ;   Preparation  of  a  substitute  for  boiled 

.    E.  F.  Waentig.    Ger.  Pat.  281,452,  Feb. 

28,  1913.  Addition  to  Ger.  Pat.  272,465.  (See 
also  Ger.  Pats.  273,347  and  276,430  ;  this  J., 
1914,703,  1020.) 

An  animal  oil  is  heated  to  280°  C,  then  the  supply 
of  heat  is  cut  oft",  and  the  containing  vessel  is  insu- 
lated to  minimise  loss  of  heat.  The  temperature 
rises  at  first,  and  when  subsequently  it  falls  again 
to  260° — 285°  C,  the  material  is  treated  with 
superheated  steam  as  described  in  the  chief  patent 
(this  J.,  1914,  604).— A.  S. 

Soaps  ;    Process  for  the  manufacttire  of  hard . 

J.  Leimdorfer,  Budapest.  U.S.  Pat.  1.138.230, 
May  4,  1915.    Date  of  appl.,  March  28,  1912. 

See  Fr.  Pat.  442,248  of  1912  ;   this  J.,  1912,   936. 


Food   product    [from   cottonseed    oil]. 
1,135,351.     See  XIXa. 


U.S.    Pat. 
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Xra.— PAINTS ;      PIGMENTS ;       VARNISHES ; 
RESINS. 


Rapid   test  for  fineness   of  paint . 

Oil,  Paint,  aad 


Pigments 

C.  D.  llollev  and  J.' C.  Brier. 
Drug  Rep.,  May  10,  1915 

The  Mult  i- .Metal  Separatiag  Screen  Co.  of  New 
York  has  succeeded  in  niakin;;  3.50-mesh  screens 
<122,500  apertures  per  sq.  in.)  of  vanadiuni-hronze 
wire  about  0001  in.  diaiu.,  witli  which  dirt'erent 
operators,  using  different  screens,  can  obtain  con- 
cordant residts.  These  screens  have  i)roved  of 
value  for  testing  the  fineness  of  pigments.  The 
particles  passing  through  can  be  ground  eionomic- 
ally  in  a  paint  mill,  out  those  retained  on  the 
screen,  even  when  present  in  relatively  small 
amounts,  rapidly  reduce  the  etllciency  of  the 
mill.  The  sample  (25  grms.)  is  washed  through 
the  screen  by  means  of  water,  using  a  soft  brush 
to  break  up  lumps.  Calcium  and  manganese 
oxides,  as  used  by  varnish  manufacturers,  can  be 
tested  in  a  similar  manner,  using  naphtha  instead 
of  water.  The  results  obtained  with  consignments 
of  various  commercial  pigments  varied  greatly  in 
many  cases  from  those  yielded  by  the  small  sample 
used  as  a  basis  of  purchase. — A.  S. 

Jiosin  ;  Use  of  types  of  tinted  glass  for  grading . 

Oil,   Paint,  and  Drug.   Rep.,   May   10,   1915. 

A  SET  of  I  in.  tinted  glass  cubes  prepared  by  the 
U.S.  Bureau  of  Chemistry  has  been  adopted  by 
the  Savannah  Board  of  Trade  as  st-andards  for  the 
various  grades  of  rosin,  witli  the  exception  of 
grades  D  and  B.  The  component  colours  of  the 
glass  types  on  the  Lovibond  tintometer  scale 
together  with  the  corresponding  grades  of  rosin 
are  : — 


Colours. 

Grade. 

Colours. 

Grade. 

Yellow. 

Red. 

YeUow. 

Red. 

WW    .. 

20 

2-1 

I   .... 

40 

7-8 

WG     .. 

20 

2-5 

H      .. 

45 

9-4 

N 

25 

3-3 

G  .... 

50 

15-5 

M     .... 

30 

4-5 

F  .... 

75 

34-5 

K     .... 

35 

5-8 

E  .... 

100 

52-5 

The  use  of  the  new  standards  is  to  come  into 
operation  on  June  14,  1915. — A.  S. 

Patents. 

Phenolic  condensation  products.  H.  Wade,  London. 
From  S.  Karpen  and  Bros.,  Chicago,  U.S.A.  Eng. 
Pat.  9292,  April  14,  1914. 

A  REACTION  under  practically  anhydrous  conditions 
is  effected  between  an  anhydrous  methylene  body, 
such  as  hexamethylenetetrainine,  or  hydrobenz- 
amide,  a  phenol,  and  a  phenolic  compound  with 
alkylated  hydroxyl  groups,  such  as  anisol.  phenyl- 
methyl  ketone,  or  methyl  benzoate.  The  sub- 
stances should  be  used  in  the  approximate  ratio 
of  one  CjHj  group  in  the  phenol  and  in  the 
phenolic  compound,  to  one  CH,  group  in  the 
methylene  compound.  During  the  reaction  am- 
monia is  evolved,  and  the  mixture  gradually 
becomes  viscous  and  solidifies  on  cooling.  At 
this  stage  the  compound  is  soluble  in  alcohol  and 
some  other  solvents,  and  may  be  used  as  a  varnish, 
etc.  The  reaction  may  be  carried  on  up  to  this 
stage  by  boiling  a  solution  of  the  mixture  in 
alcohol  or  other  non-aqueous  solvent.  Further 
heating  of  the  compound  produces  an  infusible, 
insoluble  substance,  which  may  be  used  as  a 
substitute  for  amber,  as  an  electrical  insulator,  etc. 
The  liquid  mixture,  after  short  treatment,  may  be 
Aised  as  a  binder  for  substances  like  carborundum. 

— B.  V.  S. 


Cinnabar   [not  sensitive  to   light]  ;   Manufacture  of 

.    A.  Kiljner,  Munich,  Oermanv.    U.S.  Pat. 

1,137,4C7,  AprU  27,  1915.  Date  of  appl.,  Sept. 
4,  1914. 
Ores  containing  mercuric  sulphide  are  treated 
with  a  solution  of  potassium  sulphide  so  as  to  pro- 
duce a  solution  of  the  double  salt,  IIgS,KjS,5IIj0, 
and  this  is  introduced  into  a  cold  .solution  (sat- 
urated witli  sulpliur)  of  liver  of  sulphur  and 
flowers  of  sulphur,  whereby  black  mercuric  sulphide 
and  complex  potassium  sulphides  are  formed. 
The  entire  mass  is  then  heated  until  cinnabar  of 
the  desired  tint  is  obtained. — F.  Sodn. 

Plastic  material.    F.   G.   Wiechmann,   New  York, 

Assignor   to   Fenoform    Corporation,    Hastings- 

upon-Hudson,  N.Y.    U.S.  Pat.  1,135,340,  AprU 

13,  1915.   Date  of  appl.,  Nov.  12,  1909. 

The  plastic  material  is  a  practically  insoluble  and 

infusible  substance  obtained  by  the  action  of  a 

condensation   product    derived    from    phenol   and 

formaldehyde,  or  other  suitable  compound,  upon 

vegetable  protein  or  vegetable  ivory. — E.  W.  L. 


Rosin  and  turpentine  ;  Process  of  removing  - 


-from, 


resinous  woods.  W.  M.  Bashlin,  Grove  City,  Pa. 
U.S.  Pat.  1,136,994,  AprU  27,  1915.  Date  of 
appl..  May  11,  1912.  Renewed  Feb.  10,  1915. 
Resinous  wood  is  heated  under  reduced  pressure, 
and  is  then  extracted,  uusubmerged,  with  a  solvent, 
which  removes  rosin  and  turpentine.  The  extract 
is  removed,  and  steam  is  admitted  upwards  to 
drive  off  the  last  traces  of  turpentine  ;  the  residue 
is  treated  with  steam  passing  downwards  and  with 
water  at  about  boUing-point,  and  the  products  thus 
separated  from  the  wood  are  drawn  off  at  the 
surface  of  the  water. — E.  W.  L. 

Coumarone-resin  from  heavy  benzols  of  h.  pt.  160° — 

180°  C  ;  Preparation  of  a  pure,  pale .     M. 

Wendriner.  Ger.  Pat.  281,432,  Nov.  8,  1913. 
Addition  to  Ger.  Pat.  270,993. 
The  treatment  with  sulphuric  acid  of  60°  B.  (sp.  gr. 
1-71),  specified  in  the  chief  patent  (this  J.,  1914, 
474),  is  omitted,  and  the  benzol  is  cooled  during 
the  addition  of  the  concentrated  sulphuric  acid, 
or  the  latter  is  added  more  slowly.  Precautions 
must  be  taken  to  avoid  overheating  of  the  resin 
when  distUling  off  the  solvent  naphtha. — A.  S. 

Vinyl  esters  ;  Manufacture  of  useful  products  [cellu- 
loid substitutes,  lacquers,  etc.]  from .    Chem. 

Fabr.  Griesheim-Elektron.  Ger.  Pats,  (a)  281,687 
and  (b)  281,688,  July  4,  1913,  and  AprU  2,  1914. 
(.4.).  Vinyl  esters,  e.g.,  the  acetate  or  monochloro- 
acetate,  are  polvmerised  by  exposure  to  light  or 
by  heat.  Other  substances  may  be  added  to  the 
esters  before  polymerisation,  and  the  products  may 
be  softened  by  heating  or  dissolved  in  solvents  and 
subsequently  again  converted  into  the  solid  form. 
The  polvmerised  esters  are  non-inflammable,  odour- 
less, colourless  substances -suitable  as  substitutes  for 
ceUuloid  and  similar  products,  and  as  insulating 
materials.  Their  solutions  may  be  used  as 
lacquers,  for  impregnating  purposes,  and  for  the 
production  of  fUms  or  tlu-eads.  (B)  Polymerisation 
is  effected  in  the  presence  of  catalysts,  such  as 
organic  peroxides  or  ozonides,  or  organic  acid 
anhydrides  in  conjunction  with  perborates,  per- 
carbonates,  or  certain  metaUic  oxides  capable  of 
yielding  oxygen.  The  polymerisation  is  acceler- 
ated, and  in  certain  cases  the  properties  of  the 
products  are  modified. — A.  S. 

Plastic  material  suitable  for  the  preparation  of  a  horn 
substitute,  films,  threads,  lacquers,  etc.  ;  Production 

0f   a .     Chem.    Fabr.    Griesheim-Elektron. 

Ger.  Pat.  281,877,  July  4,  1913. 
The  products  obtained  by  polj-merisation  of  vinyl 
balides,    with   or   without   the   addition   of   other 
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Rubber  ;  Process  of  vulcanising  - 


A.  Cockburn, 


substances,  are  softened  or  dissolved  by  means  of 
suitable  solvents,  and  subsequently  reconverted 
into  the  solid  form.  Tlie  products  are  non- 
inflammable  and  odourless  and  may  be  used  for  aU 
purposes  for  which  cellulose  esters  or  celluloid 
have  been  employed  hitherto. — A.  S. 

Varnish,   enamel,   or  lacquer  composition.     J.    W. 

Aylsworth,  East  Orange.  Assignor  to  Condensite 

Co.   of  America.   Glen  Ridge,   X.J.       V.fi.   Pat. 

1,137,374,  April  27,  1915.    Date  of  appl.,  Dec.  2, 

1913. 
See  Eng.  Pat.  3497  of  1911  ;  this  J.,  1912,  347. 

Preparation   of  a  substitute  for  boiled   linseed   oil. 
Ger.  Pat.  281,452.     See  XII. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Patents. 

Rubber  substance  [rubber  sponge"]  and  process  of 
mal-ing  the  sajne.  P.  Schidrowitz  and  H.  A. 
Goldsbrough,  London.  Eng.  Pat.  1111.  Jan.  15, 
1914. 
RrBBER  latex  is  coagulated  under  conditions  pro- 
ducing a  porous  or  spongy  coagulum,  and  the 
porous  structure  is  fixed  by  vulcanisation.  Coagu- 
lation may  be  effected  by  means  of  a  coagulant, 
or  1)V  heat,  or  by  the  use  of  a  rubber  solvent  or 
precipitant,  or  by  a  combination  of  these.  The 
natural  pore  formation  can  be  modified  or  increased 
by  the  addition  of  substances,  e.g.,  carbonates  or 
sulphides,  or  ammonia,  producing  gas  on  sub- 
jecting to  heat  or  chemical  action.  Vulcanisation 
is  effected  by  means  of  sulphur,  preferably  in  the 
presence  of  a  sulphide  as  carrier,  these  ingredients 
being  added  either  before  or  during  the  incipient 
stage  of  coagulation,  after  which  heat  is  appUed. 
Fillers,  pigments,  etc.,  may  be  added  at  any  suitable 
stage.  Examples  : — (1)  Equal  volumes  of  latex 
and  a  saturated  solution  of  ammonium  carbonate 
are  mixed  and  heated  on  a  water-bath,  and 
incorporated  with  1  %  of  finely  divided  sulphur ; 
acetic  acid  is  then  stirred  in.  and  the  containing 
vessel  is  placed  in  a  steam  vulcaniser  and  heated 
for  1  hour  at  286°  F.  (140°  C).  (2)  100  grms.  of 
powdered  ammonhim  carbonate  is  added  to  100  c.c. 
of  latex,  and  the  mixture  treated  with  40  c.c.  of 
carbon  bisulphide  containing  2  grms.  of  sulphur,  j 
The  coagulum  is  vulcanised  under  water  for  about 
40  minutes.  (3)  To  100  c.c.  of  latex  sufficient  5% 
acetic  acid  is  added  to  induce  creaming  ;  50  c.c.  of 
water  is  then  added,  3  grms.  of  finely  divided  ' 
sulphur  is  stirred  in,  and  sufficient  5%  acetic 
acid  added  to  produce  a  stiffening,  but  not  com- 
plete coagulation.  The  mixture  is  vulcanised, 
with  or  without  previous  lieating  on  the  water- 
bath.— E.  W.  L. 


Edinljurgh.  Eng.  Pat.  13.571,  June  4,  1914. 
In  vulcanising  massive  rubber  articles,  such  as 
solid  tyres,  a  non-porous  product  is  obtained  by 
applving  a  pressure  of  about  one  ton  per  sq.  in. 
unifornily  over  the  svirface  of  the  article,  through 
the  intermediary  of  a  liquid,  filling,  for  example, 
the  annular  space  between  a  steel  or  iron  mould 
and  the  article.  The  article  is  wrapped  in  a 
suitable  flexible  covering  before  being  placed  in 
the  mould. — E.  W.  L. 

Purification  of  unsaturated  hydrocarbons  containing 
the  conjugated  double  bond.  Eng.  Pat.  6897. 
See  XX. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Hides;    Disinfection  of from  (inthra.v  spores. 

F.  W.  Tflley.  J.  Agric.  Research,  1915,  4, 65—92. 

The  Seymour-Jones  method  of  disinfecting  hides 
with  mercuric  chloride  solution  (1  :  5000)  and  1% 
of  formic  acid  (compare  this  J.,  1912,  35),  was  found 
to  be  ineffective,  even  without  neutralisation  of 
the  disinfectant  ;  but  if  the  strength  of  chloride 
be  1  :  2500,  and  the  treated  hides  are  not  exposed 
for  a  week  or  two  to  any  neutralising  agent,  its 
employment  can  be  advised.  The  Schattenfroh 
process  of  treatment  with  a  2  %  solution  of 
hydrochloric  acid  containing  10  °o  of  salt,  followed 
by  48  hours'  exposure  (see  this  J..  1911,  969), 
gave  entirely  good  results,  but  Sevcik  (Z.  Infektions- 
krank.,  1913,  13,  323—348,  439—452)  has  found 
that  it  did  not  completely  sterilise  thick  and 
heavily  infected  hides.  This  method,  if  not 
perfect,  is  the  best  extant.  Although  more  chloride 
is  found  in  leathers  made  from  hides  disinfected 
by  the  above  processes,  the  available  evidence 
shows  that  neither  hide  nor  leather  is  injured  by 
the  disinfection. — E.  H.  T. 

Patents. 

Leather  icastc  ;    Compositions  utilising .     J.  S.. 

Campbell,  London.  Eng.  Pat.  9370,  April  15, 1914. 

Powder  obtained  by  grinding  leather  scrap  is 
heated  with  animal  fat  and  with  oil  (such  as  fish-oil), 
and  subsequently  mixed  ■with  hair,  wool,  or  vege- 
table filjrous  material,  po«'dered  filling  material, 
and  a  resilient  vulcanisal^le  binder.  The  mixture- 
may  be  \'ulcanised  after  the  addition  of  some 
material  such  as  sulphur,  or  may  be  softened  or 
liquefied  by  a  suitable  solvent  and  applied  to  a 
canvas  backing. — F.  C.  T. 

-.  H.  Schulz,  Worms, 


Patent-leather  ;  Drying  of  ■ 

Germany.     U.S.  Pat.  1,137,671,  April  27,1915. 
Date  of  appl.,  March  20,  1915. 

Patent-le.\ther  is  first  dried  in  an  o%'en  and  then 
subjected  to  the  simultaneous  action  of  light  and. 
ammonia  vapour. — E.  W.  L. 

Leather,  artificial  :     Process  for  uaterproofing  and 

graining .     C.  Krug  and  H.  BoUert.      Ger. 

Pat.  281,302,  April  22,  1914.    Addition  to  Gen 
Pat.  276,553. 

The  process  described  in  the  chief  patent  (see  Fr. 
Pat.  464,842  ;  this  J.,  1914,  559)  may  be  applied 
to   artificial   leather,    paper,    textile   fabrics,    etc. 

—A.  S. 

Gelatin  ;     Method  for  manufacturing  sheets  of .. 

R.   A.   JIcQuitty,   London.      Eng.   Pat.    15,465,. 
June  27,   1914. 

Thin  sheets  up  to  180  ft.  in  length  are  made  by 
spreading  liquid  gelatin  over  a  flexible  band  of 
glazed  or  japanned  material,  winding  the  band 
round  a  drying  wheel  and  drying  by  warm  air. 
The  use  of  ox-gall,  oil,  or  talc  for  stripping  is 
avoided  by  this  process. — F.  C.  T. 

Proditction  of  a  plastic  material  suitable  for  the 
preparation  of  a  horn  substitute,  films,  threads, 
lacquers,  etc.     Ger.  Pat.   281,877.     See  XIII. 


XVL-^SOILS;  FERTILISERS. 

Kelps  of  the  Pcicific'coast  (U.S.A.)  ;   Acailahility  of 

the  nitrogen  in .     G.  R.  Stewart.     J.  Agric. 

Research,   1915,   4,  21—38. 

The  nitrogen  of  Macrocystis  pyrifera.  the  kelp  of 
most  commercial  importance,  is  not  in  a  readily 
available  form,  particularly  when  the  kelp  i» 
well   dried   before  grinding  ;    the  kelp   should  be- 
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Cu  XVI.— SOILS;  FERTIUSERS. 


applied  in  a  fresh  or  parliivlly  dried  eondition. 
Tlie  removal  tiy  leacliing  of  the  laive  amount  of 
uiineral  salts  pivsent  in  lioth  fresli  and  dried 
materials,  does  not  atleet  the  availability  of  the 
iiitrocen.  The  addition  of  maeroeystis  to  a  fresh 
soil  deereasetl  the  rate  of  transformation  of  the 
nitrt>gen  for  a  time,  but  the  elYect  was  only  tem- 
porary. The  nitrogen  of  .\'t noci/stU  luctkcana  is 
much  moi-e  re;ulily  availaljle,  anil  that  of  Pelttgo- 
phycits  porra  is  available  to  a  moderate  extent ; 
out  these  seaweeds  are  only  of  minor  commercial 
importance.  Compared  with  dried  blood  and 
cottonseed  meal,  the  fertilisinif  value  of  the  three 
kelps  is  very  low.  The  method  employed  for 
determinin;;  the  availability  was  to  trace  the  extent 
of  ammonilication  and  nitrilieatiou  taking  place 
in  fresh  soils  of  various  kinds  treated  with  the 
fertilisers,  under  laboratory  conditions. — E.  H.  T. 

yitrogenous  fcrliliners  ;  Xcw  cx/jcriments  iiilh 

in  Germany  and  Austria.     I. — -M.   tierlach,  W. 
Kriiger,    H,    lUiemer,    K.    Tacke,    li.    Schulze, 
\V.  Schneidewind.  and  II.   ImmendorlT.       Ber. 
uber    Landwirt,    Berlin,    V.Hi.     Part    34,    229 
pages,      II. — O.    Reifmair   and    T.    Alexander. 
Z.    Landwirt.    Versuchsw.    Oesterr.,    IDU,    17, 
729—807.   III.— L.  Hiltn.rand  F.  Lani,'.   Frakt. 
Bliitt.     Pflanzenbau    u.     I'flanzenschutz,     1914, 
12,   121—128.    Bull.  Bureau  Agric.  Intell.,  191.5, 
6,212—217.    (See  also  this  J.,  1914,   1022.) 
1. — ExPEUixiKXTS    to     determine    the    value    of 
sodium    nitrate,     ammoniimi     sulphate,     calcium 
cyanamide,  calcium  nitrate,  calcium  nitrite  (in  a 
few   cases),   and   liquitl   manure,   were   conducted 
under  State  auspices  at  seven  stations,  of  whicli  six 
(Bernburg,    Bremen,    Bromberg.    Breslau.    Halle, 
Jena)   issued   reports.     The   fertilisers   were   tried 
on  cereal  and  root  crops,  growing  on  sandy,  loam, 
and   moor  soil,   the   duration   being  three  years, 
reduced  in  some  cases  to  two  or  one.     Taking  the 
value  of  sodium  nitrate  as  100,  the  average  values 
of  the  others,  in  the  order  named,  were  84,  76, 
99,  90,  64.     Ammonium  sulfjhate  had  a  value  of 
only  54  upon  the  wheat  plots,  but  by  neglecting 
these  results  the  average  would  be  raised  to  89. 
Its  effects  on  peaty  soils  were  remarkable  :    viz., 
rye    109,    oats    103,    potatoes    102,  and  it  gave 
better  results  on  sandy  than  on  loam  soils,  especi- 
ally with  root  crops.     There  was  no  considerable 
difference   between  the   effects  of   cyanamide  on 
sandy  and  on  loam  soils.     The  various  nitrogenous 
fertilisers  had  little  influence  on  the  percentage  of 
nitrogen  in  the  crops.     II. — A  comparison  of  the 
effects  of  calcium  and  sodium  nitrates  was  carried 
out  on  similar  lines  by  the  \"ienna  Agric.  Exper. 
Stat.     Of   188  experiment.?,  91   gave  reliable  and 
69  uncertain  results,  the  rest  being  failures.     In 
general,  the  action  of  sodium  nitrate  was  better 
than  that   of  caliium   nitrate,   especially  on  root 
crops.      III. — A  series  of  comparative  experiments 
with    cyanamide,    etc.,    on    barley   and    potatoes, 
grown  on  light  soil  at  Jloosacher,  Bavaria,  showed 
that  cyanamide  is  valuable  particularly  as  a  top- 
dressing,  for  barley,  but  is  not  to  be  recommended 
for  potatoes. — E.  ll.  T. 

Soil  moisture ;    Effect  on 


of  changes  in  the 


surface  tension  of  ike  soil  solution  tirouijht  about 
by  the  addition  of  solulilc  sall.i.  P.  E.  Karraker. 
J.  Agric.  Research.  191.5,  4,  187 — 192. 
The  results  of  preliminary  experiments  indicate 
that  changes  in  the  surface  tension  of  the  soil 
solution  arising  from  the  application  of  fertiliser 
salts  are  of  no  importance  in  affecting  the  moisture 
condition  of  the  soil. 

Nitrogen  transformation  in  soils  ;    Antagonism  be- 

ticecn  anions  as  related  to .     C  B.  Lipman 

Plant  World.  1914.  17,  29.5 — 305.  Bull 
Bureau  Agric.  Intell..  1915,  6,  205. 

.Solutions  of  sodium  chloride,  sulphate,  and  car- 


bonate sliow  a  mutual  antagonism  as  regards  their 
influence  on  ammonification  in  cultvire  experi- 
ments. This  is  the  case  not  only  when  the  stimu- 
lating carbonate  is  one  of  the  .salts  employed,  but 
also  when  the  toxic  sulphate  and  chloride  are  used 
together.  Nitrification  is  depressed  in  presence  of 
0-2  "o  of  sodium  chloride,  but  increased  by  005 — 
0-2  "o  of  the  sulphate.  It  is  depressed  75  "i  below 
the  normal  by  005 "„  of  the  carbonate,  but  the 
addition  of  sidphate  up  to  05 "„  then  increases  it 
above  the  normal.  When  chloride  and  carbonate 
are  applied  together,  nitrification  is  increased  by 
more  tlian  25 "o  above  the  normal;  and  the  in- 
hibiting action  of  carbonate  present  in  large 
quantities  can  be  neutralised,  and  a  stimulating 
effect  obtained,  if  0-2%  of  chloride  be  added, 

— E.  H.  T. 

Amtnonia   from    nitrogenous    organic    substances  ; 
Influence    of    sugars     ujnin     the     [Ijacteriolugiral] 

formation    of .      E.    Aiiliel    and    II.    Colin. 

Comptes  rend.  Soc.   Biol.,   1914,   76,  835—837. 
Bull.  Soc.  Chim.,  1915,  17,  140. 

When  cultivated  upon  an  entirely  nitrogenous 
medium.  Micrococcus  prodigiosus,  Kiehl's  bacillus. 
Bacillus  violaceus,  Eberth's  bacillus,  and  Protexis 
vulgaris  always  give  rise  to  the  formation  of  a  large 
amount  of  ammonia  ;  but  if  dextrose  be  added, 
the  metlium  becomes  acid.  It  would  therefore 
appear  that  the  above  micro-organisms  effecting 
ammonification  no  longer  behave  in  their  char- 
acteristic manner  towards  nitrogenous  substances 
when  assimilable  carbohydrates  are  available. 

—J.  P.  O. 

Patents. 

Fertiliser    containing    lime    nitrogen    and    tankage 
material.     E.    .S.    Washburn,    Nashville,    Tenn. 
U.S.  Pat.   1,135,039,  AprU   13,   1915.     Date  of 
appl.,  Nov.   17,   1914. 
Commercial  calcium  cyanamide,  or  lime  nitrogen, 
is  intimately  mixed  in  predetermined  proportions 
with  tankage  fertiliser  material  containing  phos- 
phoric compounds,  so  as  to  vield  a  dry  product. 

— H.  R.  D. 


Phosphates  ;    Manufacture  of  soluble  ■ 


W.  B. 


Bottomley,  London.     Eng.  Pat.  20,788,  Oct.  9, 

1914. 
Finely  divided  mineral  phosphate  is  moistened 
with  a  putrefying  liquor  containing  a  small  pro- 
portion of  a  suitable  food  for  micro-organisms, 
e.g.,  gelatin  or  meat  extract,  together  with  aerobic 
organisms,  and  the  mass  is  maintained  at  about 
30°  C.  for  about  a  week. — B.  N. 

Phosphoric  acid ;     Process   of  rendering   available 

.     W.     S.     Tiandis,     Niagara    Falls,     N.Y., 

Assignor  to  F.  S.  Washburn,  Nashville,  Tenn. 
U.S.  Pat.  1,137,065,  April  27,  1915.  Date  of 
appl.,  March  3,  1915. 
Finely  powdered  phosphate  rock  is  mixed  with 
sodium  sulphate  and  carbon,  the  mixture  is  heated 
to  eliminate  the  acid  radical  from  the  salt,  then 
heated  more  strongly  to  cause  incipient  fusing  and 
clinkering.  discharged  from  the  furnace,  and 
ground. — B.  N. 

Acid   phosphates   [superphosphates]   and   the   like  ; 

Manufacturing  and  curing .     G.    L.   Pratt, 

Atlanta,  Ga.  U.S.  I>at.  1,137,531,  April  27, 
1915.  Date  of  appl.,  Jan.  30,  1912. 
The  finely  powdered  phosphat  ic  mass  is  mixed  with 
acid  so  as  to  convert  it  into  a  viscous  mass,  which 
is  discharged  into  an  underlying  curing  den  to 
etl'ect  an  initial  curing,  and  the  resulting  dry  and 
friable  mass  is  discharged  into  an  underlying 
carrier.  The  latter  is  transported  on  a  substan- 
tially horizontal  plane,  and  the  contents  are  dis- 
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charged  into  an  underlying  storage  place  for  the 
final  curing  operation.  The  various  discharging 
operations  from  a  higher  to  a  lower  plane  prevent 
rubbing  pressure  on  the  friable  mass,  which  would 
convert  it  into  a  sticky  condition. — B.  N. 

XVn.— SUGARS;  STARCHES;  GUMS. 

Sugar    cane  ;     Deterioration    of   cut .     W.    E. 

Cross  and  J.  A.  Belile.     Intern.  Sugar  J.,  1915, 

17,  218—224. 
Experiments  by  Hall  (Revista  Ind.  de  Tucuman, 
1913,  4,  148)  have  proved  that  the  deterioration 
of  cut  cane  is  not  governed  by  the  size  of  the  cane, 
the  thickness  of  the  rind,  infestation  by  borers,  or 
other  such  conditions.  The  authors'  experiments 
indicate  that  the  deterioration  is  due  to  the  pre- 
sence of  enzymes.  Stored  canes  were  crushed,  one 
portion  (a)  of  the  resulting  juice  was  analysed, 
and  another  portion  (b)  was  treated  with  a  mixture 
of  chloroform  and  toluene  (to  exclude  the  action  of 
bacteria),  and  preserved  for  17  days,  when  it  was 
found  that  the  glucose  ratio  of  (b)  had  increased 
very  considerably  over  that  of  (a).  Freshly-miUed 
cane  showed  similar  results  under  identical  con- 
ditions, though  to  a  less  marked  degree,  this  point- 
ing to  the  fact  that  the  enzyme  is  elaborated  during 
storage.  The  action  of  invertase  in  cut  cane 
appears  to  be  connected  with  the  preparation  on 
the  part  of  the  plant  for  germination,  the  sucrose 
being  hydrolysed  to  the  more  readDy  assimilable 
invert  sugar  for  the  use  of  the  young  plant.  This 
would  account  for  the  relative  susceptibility  to 
inversion  of  different  varieties  ;  the  more  rapidly 
germinating  kinds  invert  more  rapidly  when  stored 
after  cutting.  In  practice  deterioration  may  be 
prevented  or  lessened  by  storing  the  cane  in  a 
heap,  covering  with  trash,  and,  preferaljly,  drench- 
ing with  water  at  frequent  intervals. — J.  P.  O. 


Bagasse  ; 
Deerr. 


Determination    of    sugar    in  ■ 


N. 


Intern.  Sugar  J.,  1915,  17,  213—215, 
Loosely-packed  bagasse  (495  grms.)  contained  in 
a  metal  basket  (5  J  in.  mde  x  10  J  in.  high)  is  placed 
in  an  extractor  consisting  of  a  cylinder  (6  in. 
wide  X 12}  in.  high)  filled  with  hot  water  (con- 
taining a  little  sodium  carbonate)  up  to  a  draw-off 
cock  8J  in.  from  the  bottom,  and  fitted  with  a 
reflux  condenser.  The  extractor  is  placed  on  an 
electric  stove,  the  contents  are  boiled  for  an  hour, 
then  cooled  below  boiUng  point,  mixed,  and  1027 
c.c.  of  the  liquid  is  drawn  off  and  evaporated  to 
sUghtly  less  than  200  c.c,  preferably  on  an  electric 
stove  provided  with  a  low-water  alarm.  After 
cooUng,  making  up  the  volume  to  200  c.c.  with 
basic  lead  acetate,  and  filtering,  the  saccharimetric 
observation  is  made,  using  a  400  mm.  tube,  the 
result  being  multipUed  by  02  to  give  the  polarisa- 
tion of  the  bagasse.  By  using  a  large  sample,  the 
tedious  processes  of  cutting  and  sub-sampling  are 
obviated,  and  by  concentrating  the  dilute  aqueous 
extract  a  reading  of  sufficient  magnitude  to  elimin- 
ate the  error  of  observation  is  obtained. — J.  P.  O. 

■  by  the 


Sugar;    Detection  of  small  quantities  of - 

production  of  formaldehyde,  and  the  constituents  of 
urine  which  give  rise  to  formaldehyde.  E.  Sal- 
kowski.  Z.  physiol.  Chem.,  1915,  93,  432—446. 
If  a  dilute  solution  of  formaldehyde  (e.g.,  1  part 
in  50,000)  is  treated  with  asmall  quantity  of  Witte's 
peptone,  and  after  the  peptone  has  been  dissolved 
by  shaking  and  warming,  the  solution  is  treated 
with  3  drops  of  Z°/o  ferric  chloride  solution,  and 
then  heated  to  boiling  with  about  half  its  volume 
of  hydrochloric  acid  of  sp.  gr.  119,  it  becomes 
violet  and  finally  deep  blue,  and  this  colour  re- 
mains unchanged  for  months.  Formaldehyde  is 
produced  in  the  oxidation  of  sugar  by  acid  solutions 
of  potassium  permanganate  (cp.  Bosenthaler,  this 


J.,  1914,  224),  and  the  author  has  endeavoured  to 
apply  this  reaction,  coupled  with  the  coloiu'  test 
for  formaldehyde  given  above,  to  the  detection  of 
sugar  in  urine.  The  oxidising  solution  was  made 
by  mixing  30  c.c.  of  dilute  sulphuric  acid  (200  grms. 
diluted  to  1  litre),  20  c.c.  of  1%,  or  in  some  cases 
5%,  potassium  permanganate  solution,  and  50  c.c. 
of  water.  The  efficacy  of  the  mixture  diminishes 
on  long  storage,  manganese  dioxide  being  de- 
posited, but  a  sUght  precipitate  does  not  interfere 
with  the  reaction.  When  the  stronger  perman- 
ganate solution  is  employed  the  mixture  is  best 
kept  in  a  loosely  stoppered  bottle  as  it  slowly 
evolves  oxygen.  Two  c.c.  of  a  0-1%  solution  of 
dextrose  was  heated  with  5  c.c.  of  this  mixture 
(made  with  1  %  permanganate  solution)  until 
manganese  dioxide  began  to  separate  ;  after  de- 
colorisation  by  a  few  drops  of  oxalic  acid  solution 
the  hquid  showed  a  strong  formaldehyde  reaction. 
Two  c.c.  of  a  002%  dextrose  solution  treated  in 
the  same  way  gave  no  reaction  for  formaldehyde, 
probably  owing  to  further  oxidation,  for  when 
2 — 2-5  c.c.  of  the  oxidising  mixture  was  used 
instead  of  5  c.c,  a  strong  formaldehyde  reaction  was 
obtained.  Two  c.c.  of  normal  urine,  oxidised  with 
5  c.c.  of  the  permanganate  mixture  as  described 
above,  and  tested  for  formaldehyde,  gave  an  in- 
tense reaction.  Attempts  to  remove  the  sub- 
stances responsible  for  this  production  of  formalde- 
hyde, were  unsuccessful,  so  resource  was  had  to 
precipitation  of  the  sugar  by  Briicke's  reagent — 
basic  lead  acetate  in  presence  of  ammonia.  It  was 
found  that  0-2%  of  dextrose  in  urine  can  be 
detected  with  certainty  if  a  measured  quantity  of 
the  urine  is  precipitated  first  with  basic  lead 
acetate,  and  after  filtration,  with  ammonia  and 
basic  lead  acetate,  and  the  well  washed  second  pre- 
cipitate is  dissolved  in  hot  acetic  acid,  the  solution 
made  up  to  the  original  volume  of  the  urine,  and 
2  c.c.  of  it  oxidised  with  5  c.c.  of  permanganate 
mixture  and  tested  for  formaldehyde.  Creatinine 
produces  formaldehyde  on  oxidation,  but  the 
quantity  of  the  former  retained  by  the  Briicke 
precipitate  is  not  sufficient  to  interfere  with  the 
test,  though  it  might  exert  a  reducing  action  on 
Pehling's  solution. — J.  H.  L. 

Sucrose  ;   Action  of  chloroform  upon  the  inversion  of 

in  the  beetroot.     P.  Maz6.     Comptes  rend. 

Soc  Biol.,  1914,  77, 549—550.     Bull.  Soc  Chim., 
1915,   17,  143. 

On  placing  sUces  of  beetroot  containing  about 
7-5  %  of  sucrose  in  solutions  of  chloroform  or  ether, 
it  was  observed  that  these  reagents  exerted  an 
accelerating  effect  upon  the  action  of  the  invertase, 
so  that  a  greater  formation  of  reducing  sugars  took 
place  than  occurred  when  the  sUces  were  immersed 
in  pure  water. — J.  P.  O. 

Sucrose  solutions  ;  Vapour  pressure  of  concentrated 

.   D.  O.  Wood.   Faraday  Soc,  May  11,  1915. 

[Advance  proof.]     pp.  19. 

The  accompanying  table  shows  the  vapour 
pressure  of  sucrose  solutions,  containing  47-97, 
6102,  and  69-20  grms.  of  sugar  per  100  grms.  of 


47-97% 

solution. 

61-02% 

solution. 

69-20%  solution. 

°C. 

Pressure. 

°C. 

Pressure. 

°C. 

Pressure. 

60-42 

14-60 

62-98 

15-18 

59-0 

11-27 

63-39 

16-58 

67-51 

18-69 

62-9 

13-60 

66-02 

18-47 

73-08 

23-75 

68-2 

17-37 

72-95 

24-78 

78-55 

29-86 

73-9 

22-25 

74-23 

26-25 

83-35 

36-38 

75-1 

23-50 

80-42 

34-49 

87-61 

42-93 

78-8 

27-68 

82-78 

37-39 

90-85 

48-58 

84-9 

35-94 

84-86 

40-10 

[92-66 

52-71] 

89-1 

41-64 

90-00 

49-60 

— 

'    ■ 

92-0 

16-41 
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solution,  in  rni.  of  mercury,  measured  directly  by 
a  static  method.  The  bearing  of  the  results  on 
the  theory  of  solutions  is  discussed.  For  the 
second  ani  third  solutions  the  lowering  of  vapour 
pressure  due  to  the  sugar,  (>xpressed  as  a  fraction 
of  the  vapour  pressure  of  water,  dimini.shes  slightly 
with  rise  of  temperature,  indicating  a  negative 
latent  heat  of  dilution  and  a  .slight  apparent  fall 
in  the  osmotic  pressure  with  rise  of  temperature. 
Application  of  Callendar's  hydration  formula 
indicates  the  association  of  four  molecules  of  water 
with  each  molecule  of  sugar. — J.  H.  L. 

Olucose  [dextrose]  ;    Dcrivatii-es   of  a  neio  form   of 

.    J.  C.  Irvine.  A.  VV.  Fvfe.  and  T.  P.  Hogg. 

Chem.  Soc.   Trans.,  1915,  107,  521—541. 

Dextrose  when  shaken  for  some  hours  at  ordinary 
temperatures  with  methyl  alcohol  containing  1% 
HCl,  is  converted  largely  into  a  glucoside  designated 
by  Fischer  as  y-methylglucoside  (this  J.,  1914,  770). 
This  new  glucoside  is  characterised  by  the  ease 
with  which  it  is  hydrolysed  by  acids,  resembling  in 
this  respect  sucrose  and  the  fructosides,  by  its 
capacity  to  reduce  potassium  permanganate 
solution,  and  by  its  tendency  to  unit«  with  an  atom 
of  oxygen  to  give  a  neutral  substance  which  readily 
undergoes  auto-condensation  to  a  product  allied 
to  the  disaccharides.  It  Ls  converted  on  methyl- 
ation  into  tetramethvl-7-methvlglucoside,  b.  pt. 
106' C.  at  0-25  mm!,  fain  in  water  = — 14-6°, 
no  =1  ■4458.  A  study  of  the  hydrolysis  of  this 
tetramethyl-derivative  to  tetramethyl-7-glucose, 
which  takes  place  easily  with  A'  /100-hydrochIoric 
acid  at  40°  C..  showed  that  it  is  a  mixture  of 
isomeric  compounds.  Tetramethyl-y-glucose  re- 
tains the  capacity  to  reduce  permanganate,  and  is 
distinguished  from  normal  methylated  glucoses, 
in  chemical  reactivity  and  in  all  its  optical  pro- 
perties. The  freshly  distilled  substance  exhibits 
mutarotation,  developing  an  increase  in  Isevo- 
rotatory  power.  It  gives  no  osazone,  but  on 
reduction  is  converted  into  a  tetramethylhexitol  ; 
from  its  oxidation  products  a  tetramethylgluconic 
acid  was  isolated  and  identified  by  conversion  into 
the  lactone. — G.  F.  M. 

Re-burning  of  lime  from  alkali  tcaste  and  other  forms 
of  precipitated  carbonate  of  litne.  Meade.  See  VII. 

The  sugars  of  dormant  and  germinating  barley  and 
wheat.  Kluyver.  5ec  XVIII. 

Patent. 

Process  of  treating  sugar  cane.  [Utilisation  of 
bagasse  for  paper  making.]  Eng.  Pat.  17,834. 
SeeY. 


XVm,— FERMENTATION    INDUSTRIES. 

Barley    and    wheat ;    The    sugars    of  dormant    and 

germinating .     A.    J.    Kluvver.     Biochem. 

Sulkerbepal.     Brewers'  J.,  191o,  51,  289—290. 

About  60  prms.  of  finelv  ground  cereal  was  digested 
for  5  hours  at  ;{5"  C.  \vith  200  c.c.  of  80%  alcohol 
and  a  little  calcium  carbonate  ;  130  c.c.  of  the 
filtrate  wa^  concentrated  and  the  residue  was 
dissolved  in  10  (•.<•.  of  water.  The  .solutions  were 
fermented,  using  van  Iterson's  apparatus,  by 
means  of  six  yeasts  of  known  fermentiative  power 
for  dilTerent  sugars,  viz..  :  S.  cerevisice  (top  and 
bottom),  J'orula  datlila,  T.  monosa,  Schizosacch. 
Pombi,  and  lactose  yeast.  From  the  results, 
set  forth  in  the  tallies,  it  would  appear  that 
maltose,  which  is  absent  from  the  dormant 
com.  is  produced  during  germination.  The 
sucrose  of  barley  is  partially  removed  during 
steeping  but  increases  during  germination  ;  the 
raflinose    disappears    but    the    monoses    (dextrose 


and  l.X'Vulose)  increase,  although  a  slight  destruc- 
tion of  these  takes  place  during  kilning. 

Percentage  of  sugars  in  wheal. 


Dormant. 

After  germinating. 

Sugars. 

44  hours, 

corns 
chitted. 

9    hours, 

rootleta 

0-5— 1-0  cm. 

long. 

12    hours, 

rootlets 

3  cm.  and 

over. 

Rafflnose    . . 

Sucroiie 

Monoses      . . 
Maltose 

0-08 
0-73 
0-09 

0-98 
0-20 
0-31 

1-53 
0-63 
1-03 

2-79 
1-84 
3-19 

Percentage  of  sugars  in  barley. 


„■ 

After  steeping  48  hours 

After 

1 

5 

and  germinating. 

curing. 

Sugars. 

-? 

-?■ 

« 

a 

24 

72 

06 

120 

144 

ES 

?:S 

< 

hrs. 

hrs. 

hrs. 

hrs. 

hrs. 

J5   1 

j=  1 

5s 

Rafflnose 

0-45 

0-36 

0-43 

Sucrose . . 

0--8 

0-56 

0-87 

0-54 

2-14 

3-0 1 

3-91 

4-44 

4-29 

Monoses 

0-04 

0-11 

0-10 

0-29 

1-ni 

1-43 

1-46 

1-48 

1-33 

Maltose 

0-47 

1-91 

2-41 

2-84 

0-52 

1-03 

-J.  F.  B. 


Amylases  ;    Studies    on  ■ 


X.  Comparison  of 
certain  properties  of  pancreatic  and  malt  amylase 
preparations.  H.  C.  Sherman  and  M.  D.  Sc'hles- 
inger.  J.  Anier.  Chem.Soc,  1915,  37,  130.5 — 1319. 
The  purified  amylase  preparations  obtained  from 
pancreas  and  from  malt  are  similar  in  many 
respects  but  are  not  identical  substances.  Both 
conta,in  15 — 16%  N  and  give  similar  group- 
reactioiLs  in  the  chemical  classification  of  protein 
substances.  When  heated  in  solution  both  yield 
coagulated  albumin  and  a  proteose  or  peptone  in 
solution  ;  the  biuret  reactions  of  these  filtrates 
are  pinker  than  those  of  the  original  enzymes. 
While  malt  diastase  exerts  its  optimum  diastatic 
power  in  a  slightly  acid  solution  (see  this  J..  1915, 
371),  the  optimum  medium  for  the  action  of 
pancreatic  amylase  is  slightly  alkaline,  expressed 
in  Sorensen's  terms  by  P2=8 — 8-5.  When  each 
amylase  was  allowed  to  act  on  soluble  starch  for 
30  mins.  at  40°  C.  under  its  optimum  conditions 
of  reaction  and  salt  concentration,  the  pancreatic 
amylase  showed  a  diastatic  power  of  4000  on  the 
"  new  scale  "  or  6000  Lintner,  producing  10,000 
times  its  own  weight  of  maltose,  while  malt 
amyla.se  showed  1570  "  new  scale  "  or  2350  Lintner, 
corresponding  to  4000  parts  of  maltose.  Similar 
differences  were  observed  in  long  digestion  experi- 
ments. The  most  highly  purified  specimens  of 
pancreatic  amylase  possess  a  pronounced  pro- 
teolytic action  on  casein  and  gelatin,  whereas 
purified  malt  diastase  is  devoid  of  proteolytic 
activity.  In  pancreatic  amylase  the  amyloclastic 
and  saccharogenic  powers  are  concentrated  in 
practically  the  same  ratio,  whereas  in  purified  malt 
amylase  these  activities  are  divergent.  Both 
enzymes  deteriorate  on  standing  in  dilute  aqueous 
solution,  but  malt  amylase  is  always  more  stable 
than  the  pancreatic.  On  the  other  hand,  the 
pancreatic  amylase  .shows  greater  stability  in  50  % 
alcoholic  solution  and  shows  a  more  sustained 
activity  in  long-period  digestions  with  an  excess 
of  substratum  and  suitable  concentration  of  elec- 
trolytes. Both  amylases  deteriorate  during  di- 
alysis, much  more  rapidly  at  the  ordinary  tem- 
perature than  at  5'— 10°  C— J.  F.  B. 
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Malt;   The  proteolytic  enzymes  of .   E.  Wester- 

gaard.    J.  Inst.  Brewing,  1915,  21,  344: — 355. 

The  activity  of  the  proteolytic  enzyme  at  various 
temperatures  was  studied  in  the  case  of  an  extract 
prepared  by  tritui-ating  ground  malt  with  water 
and  sand  and  pressing  out  the  liquid  in  a  hydraulic 
press.  Determinations  of  the  coagulable  protein 
before  and  after  digestion  showed  that  the  proteo- 
lytic activity  increases  fauly  rapidly  with  rise  of 
temperature  up  to  about  50°  C.  then  more  slowly 
to  56° — 58°  C,  between  which  the  optimum  tem- 
perature seems  to  lie  ;  it  falls  off  somewhat  rapidly 
above  60°  C.  Thus  the  nitrogenous  composition  of 
the  wort  may  be  varied  by  suitable  adjustment 
of  the  temperature  during  mashing.  In  the  case  of 
digestions  carried  out  at  50°  C.  and  over,  the 
author  found  by  the  formaldehyde  titration 
method  no  indications  of  the  activity  of  peptases 
with  formation  of  amino-acids.  Other  investiga- 
tions, both  with  green  and  kilned  malts,  showed, 
however,  that  peptolytic  enzymes  (peptases)  are 
produced  during  germination.  Two  such  enzymes 
are  apparently  present  in  malt,  but  the  activity 
of  one  is  completely  desti'oyed  at  50°  C,  while 
that  of  the  other  is  greatly  enfeebled.  Since  the 
average  temperature  in  the  mash-tun  is  consider- 
ably higher  than  50°  C,  it  may  be  assumed  that, 
as  regards  the  nitrogenous  composition  of  the  wort, 
the  mashing  process  is  only  concerned  with  the  con- 
version of  proteins  into  peptones  or  polypeptides, 
whilst  the  formation  of  amino-acids  is.  in  normal 
circumstances,  solely  determined  by  the  malting 
process.  Brewers'  yeast  possesses  very  little  pro- 
teolytic activity,  whence  it  follows  tliat,  from  a 
practical  point  of  view,  unmodified  proteins  are 
useless  for  yeast  nutrition  even  if  tlK'V  were  present 
in  the  malt  in  a  non-coagulable  form.  The  pepto- 
lytic activity  of  yeast,  on  the  other  hand,  is  very 
pronounced,  and  the  presence  in  the  wort  of 
peptones  or  polypeptides  on  which  the  yeast- 
peptases  can  act  is  all  that  is  required.  The 
develofftnent  of  amino-acids  in  the  malt  or  wort 
might  indeed  be  harmful  by  affording  a  medium 
for  the  growth  of  bacteria  which  lack  the  peptase 
necessarv  to  convert  the  polvpeptides  of  normal 
worts.— "J.  F.  B. 

Erepsin  ;  Studies  on  the  action  of .   F.  E.  Rice. 

J.  Amer.  Chem.  Soc,  1915,  37,  1319—1333. 

Active  erepsin  preparations  are  obtained  by 
grinding  the  fresh,  washed  mucous  coat  of  the  small 
intestine  with  sand  and  water,  allowing  to  stand  for 
10  days  at  38°  C.  in  presence  of  a  01  °o  solution  of 
sodium  carbonate,  filtering,  acidifying  with  acetic 
acid,  again  filtering,  and  dialysing  the  filtrate 
against  flowing  water  for  10  days.  Witte  peptone 
is  readily  hydrolysed  by  erepsin  and  the  extent  of 
the  digestion  is  best  measured  liy  determination  of 
the  quantity  of  free  amino-nitrogen  produced  ; 
Sorensen's  formaldehyde  titration  method  is  most 
suitable.  The  quantity  of  amino-nitrogen  split 
off  from  peptone  varies  with  the  amount  of  peptone 
present.  For  comparing  the  ereptic  power  of 
extracts,  a  solution  of  Witte  peptone,  containing 
21  mgrms.  of  amino-nitrogen  and  2  c.c.  of  .V/5 
sodium  hydroxide  per  60  c.c.  is  digested  with 
the  erepsin  for  10  hours  ;  the  cjuantity  of  amino 
nitrogen  split  off  dining  the  fii-st  10  hours  is  pro- 
portional to  the  weight  of  erepsin  raised  to  the 
three-fourths  power.  Erepsin  attacks  fibrin  in  very 
feebly  alkaline  solution,  but  on  increasing  the 
cjuanlity  of  alkali  (1-5  c.c.  of  .Y/5  sodium  hydrox- 
ide per  50  c.c.)  there  is  practically  no  action.  Since 
this  amount  of  alkali  does  not  inhil)it  tryptic 
digestion,  the  method  may  be  used  for  detecting 
the  presence  of  trypsin  in  erepsin  preparations. 
Erepsin  hydrolyses  gelatin  very  rapidly  ;  it  also 
attacks  the  tissue  of  the  mucous  coat  of  the  small 
intestine,  inducing  autolysis  of  that  tissue.  Dry 
preparations     olitained     by     precipitation     with 


ammonium  sulphate  lose  their  ereptic  power  more 
rapidly  than  aqueous  sohitions  ;  dilute  alcohol  is 
not  a  satLsfactory  preservative. — J.  F.  B. 


Yeast;     Peptic    strength    of - 


_- -- ,     _  „ -._    _ „...    „,  .       T.    Bokorny. 

Allgem.  Brauer-  u.  Hopfenzeit.,  1914.     J.  Inst. 
Brewing,  1915,  21,  363—364. 

A  STUDY  of  the  action  of  yeast  on  foreign  protein 
matters,  such  as  dried  meat  and  soya  beans,  indi- 
cated that  the  peptic  action  is  probably  not  the 
result  of  arrested  action  of  the  yeast  trypsin,  but 
is  due  to  peptic  enzymes,  the  activity  of  which  is, 
however,  much  weaker  than  that  of  animal  pepsin. 
The  quantities  of  albumoses  and  peptones  produced 
rarely  exceeded  10%  of  the  albumin  mixed  with  the 
yeast.  Most  of  the  experiments  were  conducted 
at  35° — 40°  C.  ;  peptic  products  were  formed  in 
largest  amounts  in  presence  of  05 — 10%  of 
phosphoric  acid,  0-5%  of  sulphuric  acid,  or  0-8% 
of  tartaric  acid.  When  the  action  was  limited 
to  24 — 48  hours,  the  products  consisted  mainly  of 
albumoses,  but  on  prolonged  action,  e.g.,  9  days, 
in  presence  of  higher  concentrations  of  acid,  the 
albumoses  disappeared  and  peptones  were  obtained. 

—J.  F.  B. 

Yeast ;    Action  of  some  enzymes  upon  the  carbo- 
hydrates of .    J.  Giaga.    Conaptes  rend.  Soc. 

Biol.,  1914,  77,  2 — 4.     Bull.  Soc.  Chim.,  1915, 
17,  140—141. 

Pan'creatic  juice  slowly  hydrolyses  the  glycogen 
of  yeast  cells  wliich  have  been  killed  previously  by 
heating  ;  the  digestive  juice  of  the  snaU,  owing  to 
the  presence  in  it  of  other  active  enzymes,  eft"ects 
the  reaction  almost  instantaneously.  When  the 
digestive  juice  of  the  snail  acts  upon  yeast  deprived 
of  glycogen,  reducing  sugars  consisting  of  dextrose 
and  a  very  small  amount  of  mannose  are  formed  to 
the  extent  of  20  °o.  -^cid  hydrolysis,  carried  out 
in  an  autoclave  at  120°  C.  during  2  hours,  effects 
the  formation  of  33  °o  of  reducing  sugars,  consisting 
of  a  mixture  of  dextrose  and  mannose. — J.  P.  O. 


Enzymes  ;    Behaviour  of- 


at  low  temperatures. 


J.  S.  Hepburn.     J.  Franklin  Inst.,   1915,   179, 
581 — 585. 

The  specific  activity  of  many  enzymes,  including 
those  which  produce  hydrolysis  of  fats,  carbo- 
hydrates, and  proteins,  oxydases  and  reductases, 
clotting  enzymes,  and  zymase,  is  retained  after 
exposure  varying  from  less  than  an  hour  at  the 
temperature  of  liquid  air  to  89  months  at — 9-4° 
to  — 12-2°  C.  The  activity  of  these  enzymes  has 
also  been  studied  in  certain  cases  at  temperatures 
ranging  from  that  of  an  ice-chest  down  to  — 9°  to 
— 12°  C.,  a  considerable  reduction  in  the  velocity 
of  their  action  being  always  observed. — J.  F.  B. 

[Beers  ;]      Reducing     original     gravity     [of ]. 

P.  Petit.     Brewer  and  Maltster,  1915.  34,  60 — 
71.     J.  Inst.  Brewing,  1915,  21,  370 — 373. 

With  certain  waters,  e.g.,  those  rich  in  gj^psum 
and  containing  little  or  no  alkali  carbonates,  those 
containing  large  amounts  of  sodium  sulphate,  and 
those  which  introduce  a  considerable  amount  of 
iron  into  the  wort,  the  original  gravity  of  the  wort 
cannot  l)e  reduced  without  the  beer  becoming  thin 
and  flat  ;  waters  rich  in  organic  matter  are  par- 
ticularly undesirable  owing  to  the  presence  of 
iron.  Waters  rich  in  sodium  and  calcium  chlorides 
and  sufficiently  calcareous  are  favourable  to 
'  ■  body  "  and  mellowness.  !Malts  of  long  acrospire, 
frial)le  and  mellow,  low-cured  and  moist,  are  not 
suitable  for  brewing  full-bodied  Ijeers  at  low 
(iriginal  gravities  ;  the  malt  must  Ije  sharply 
kilne<l  and  employed  in  a  thorouglily  dry  con- 
dition. \'ery  mellow  malts  are  preferably  pre- 
mashed  at  a  high  temperature,  e.g.,  140° — 143°  F. 
(60° — 62°  C.)  and  mashed  quickly.  Malts  with  a 
considerable  proportion  of  steely  points  are  best 
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treated  by  preliminary  acidification  of  the  mash. 
The  subsidiary  acid  masli  sliould  be  added  wlien 
the  niaiit  ma^sh  lias  readied  110  — 143^  F.  (00^ — 
62  t".)  :  tliis  eliminates  bottom  yeast  cells,  and 
also  facilitates  clarilication  of  nnv  grain  worts  and 
improves  the  stability  of  the  beer.  For  a  full- 
bodied  beer  the  most  valuable  dextrins  are  not 
those  produced  l)y  slow  saccluirilication  of  raw 
grain  below  the  final  mashiui;  temperature,  but 
those  produced  between  1 1'J  and  158' F.  (ti.'j' — 
70^  C).  It  is  most  important  to  boil  sharply 
either  with  direct  fire  or  high-pressure  steam  ;  in 
the  latter  case  a  coil  in  the  mash  is  preferable  to  a 
double- bottomed  copper  in  order  to  produce  a 
greater  caramelising  effect.  The  hops  should  be 
added  after  the  wort  has  boiled  for  15 — 'M  mins.  ; 
slow  passage  tlirough  the  cooler  is  advisable.  A 
high  temperature  of  fermentation  favours  the  pro- 
duction of  acids,  which  may  be  so  pronounced  as  to 
detract  from  the  full-bodied  character  of  tlie  beer, 
but  there  is  less  danger  when  the  malt  employed  is 
not  too  mellow.  Contact  with  air  operates 
against  fulness  of  body,  and  open  fermentation 
vessels  often  give  poor  results  with  beers  of  low 
gravity.  A  good  proportion  of  carbon  dioxide  in 
the  beer  is  indispensaole  for  the  full-bodied  char- 
acter. In  applying  the  alcove  rules,  attention 
must  be  paid  to  the  preservaticjn  of  stability,  and 
fulness  of  body  must  not  depend  on  the  presence  of 
traces  of  starch  ;  the  employment  of  fresh  hops  in 
sulWcient  proportions  should  always  be  main- 
tained.—J.  F.  B. 

Methyl  alcohol;    Delermination  of in  presence 

of  ethyl  alcohol,     ti.  C.  Jones.     Analyst,   1915, 
40,  218—221. 

SiMMO.NDs'  directions  (this  J.,  1012,  150)  for  carry- 
ing out  Deniges'  method  for  the  iletermiiiation  of 
methyl  alcohol  need  slit;ht  amendment  in  order  to 
obtain  accurate  results.  The  .Schift's  reagent 
employed  should  be  prepared  by  dissolving  0-2 
grm.  of  magenta  in  10  c.c.  of  saturated  sulphur 
dioxide  solution  and,  after  21  hours,  diluting  the 
solution  with  water  to  200  c.c.  The  amount  of 
permanganate  solution  used  for  the  oxidation 
must  not  be  less  than  2-5  c.c.  ;  when  5  c.c,  is 
employed  the  sensitiveness  of  the  test  is  doubled. 
The  quantity  of  sulphuric  aci.l  added  with  the 
permanganatJe  may  vary  from  01  to  0-3  c.c.  and 
the  period  of  oxidation,  provitled  it  lie  not  less 
than  3  minutes,  appears  to  be  without  effect  on  the 
results.  The  subsequent  addition  of  sulphuric 
acid  must  be  nearly  the  same  in  amount  in  any  one 
set  of  experiments.  Five  c.c.  of  the  Schilf's  re- 
agent should  be  added  in  each  case  ;  if  10  c.c.  is 
added,  the  acid  concentration  is  so  much  reduced 
that  acetaldehyde  from  ethyl  alcohol  develops  a 
coloration.  The  test  may  be  expected  to  show  the 
presence  of  about  01°o  of  methyl  alcohol  in  ethyl 
alcohol,  and  proportions  of  about  1  %  can  be 
determined  with  an  error  not  exceeding  5  %. 

— W.  P.  S. 

Alcohol  from  cassava.     A.  E.  f'ollens.     Bull.  Dept. 
of  Agric,  Ti-inidad  and  Tobago,  1914,  14,  5t). 

Sweet  cassava  roots,  when  pulped,  boiled,  sacchar- 
ified with  malt,  fermented,  and  (listilled.  yielded 
a  quantity  of  alcohol  corresponding  to  750  galls. 
of  94%  alcohol  per  ton  of  tlry  material.  In  an- 
other experiment,  whore  the  starch  was  saccharified 
with  taka -diastase,  the  yield  amounted  to  81-5 
galls,  of  94%  alcohol  ijcr  ton  of  air-dried  slices. 

— W.  P.  S. 


Fermenting    tuna, 

Pat.  22,820.  Nov 


P.\TEXTS. 

F.    Rogerson,    London. 


20.   1914. 


Eng. 


The  interior  surface  of  ferro-concrete  tuns  is  coated 
first  with  about  J  in.  of  damp-proof  cement  {e.g., 
cement  mixed  with  soapy  or  greasy  materials)  and 


then  with  about  }  in.  of  a  porous  mixture  sucli  as 
a  parts  of  sand  and  1  part  of  cement.  When  this 
is  dry  it  is  heated  and  covered  with  alaycr,  about 
i  in.  thick,  of  a  waterproof  and  acid-resistant  mix- 
ture of  waxes,  e.g.,  lieeswax  00%,  ccresin  20",,. 
paratlin  wax  10%,  and  carnauba  wax  10%.  with 
or  without  a  gum  or  resin. — J.  II.  L. 

Beer  ;    Process  of  charging .     O.  M.  Lamsens, 

Detroit.     U.S.    Pat.    1,137,149,   April  27.   1915. 
Date  of  appl..  May  20,  1912. 

See  Fr.  Pat.  457,789  of  1913  ;  this  J.,  1913,  1020. 

Process  for  making  a  decoloriser  [from  argol].     U.S. 
Pat.   1.135,210.     See  IIb. 
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Wheat  gluten  ;    Colloidal  swelling  of  — 

Upson  and  J.  W.  Calvin.     J.  Amer.  Chem.  Soc, 
1915,   37,  1295—1304. 

Wheat  gluten,  washed  in  a  stream  of  distilled 
water  until  free  from  starch,  was  pressed  to  a  cake 
from  which  discs  of  uniform  size  and  weight  were 
cut,  weighed,  steeped  in  various  solutions,  drained, 
and  weighed  again.  When  moist  gluten  is  steeped 
in  a  solution  of  any  acid  it  swells  and  absorbs  water 
to  an  amount  depending  on  the  nature  and  the  con- 
centration of  the  acid.  .Maximum  absorjjtions  are 
recorded  for  0005.V  hvdrochloric  acid,  lactic  acid 
between  001  and  0-02.V,  and  004A'  acetic  acid. 
With  increase  in  the  concentration  of  acid  the 
absorption  of  water  rapidly  decreases,  and  in  0-2 — 
0-5iV  hydi'ochloric  acid  the  moist  gluten  loses  water. 
The  aljsorption  of  water  by,  and  its  withdrawal 
from,  the  gluten  discs  is  a  reversible  process  which 
may  be  performed  on  the  same  disc  within  wide 
limits  without  substantial  change.  The  presence 
of  neutral  salts  opposes  the  absorption  of  water  by 
gluten  in  acid  solutions,  and,  with  higher  concen- 
trations of  salt,  may  even  cause  loss  of  water  from 
moist  gluten.  Cduten  which  has  taken  up  water 
in  an  acid  solution  loses  water  and  regains  its 
original  properties  when  placed  in  a  salt  solution. 
Non-electrolytes,  such  as  glycocoll  and  flour  or 
bran  extracts,  also  oppose  the  absorption  of  water 
but  in  a  less  marked  degree  than  salt  solutions  ; 
sugar  has  very  little  action  except  in  high  concen- 
trations. The  absorption  of  water  in  acid  solu- 
tions is  increased  by  rise  of  temperature.  In  all 
these  respects  the  behaviour  of  gluten  is  analogous 
to  that  of  animal  colloids  such  as  gelatin,  etc. 

—J.  F.  B. 

Milk  ;    Human .     A.  W.  Bosworlh.     J.  Biol. 

Chem.,   1915,   20,  707—709. 

HuilAX  milk  was  filtered  through  a  clay  lilter  and 
the  serum  autl  unfilterablc  portion  analysed 
separately  (cj.  this  J.,  1915,  297)  ;  the  results 
obtained  suggest  the  following  arrangement  as 
representing  the  condition  in  which  the  con- 
stituents are  present  in  huuiau  milk  of  normal 
composition  : — Fat,  3-30  ;  lactose,  0-50  ;  proteins 
combined  with  calcium,  1  -50  ;  calcium  chloride, 
0059  ;  mouopotassium  phosphate,  (KH^PO,), 
0009  ;  sodium  citrate,  0055  ;  potassium  citrate, 
0-103  ;  monomagnesium  phosphate,  (.MgHiP^Og), 
0-027%.— W.  P.  S. 

Fat  [in  animal  substances,  etc.]  ;    Determination  of 

.       II.    Rosenthal   and    P.    F.    Trowbriilge. 

J.  Biol.  Chem.,  1915,  20,  711—717. 

The  sample  is  saponified  with  sodium  hydroxide, 
then  diUited  with  water,  acidified  with  hydro- 
chloric acid,  and  shaken  with  ether.  The  ethereal 
solution  is  evaporated  to  dryness,  the  residue 
dissolved  in  a  mixture  of  petroleum  spirit  and 
alcohol,  and  the  solution  titrated  with  A'/20 
sodium  hytlroxide  solution,  using  phenolphthalein 
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as  indicator  ;  the  neutralised  solution  is  evaporated 
and  the  residue  dried  to  constant  weight.  After 
deducting  the  weight  of  alkali  present,  the  residue 
of  fatty  acids  is  calculated  to  glyceride,  the 
weight  of  fatty  acid  being  multipUed  by  1046 
for  this  purpose.  The  results  obtained  are  more 
concordant  than  those  yielded  bv  the  Kumagawa- 
Suto  method  (this  J.,  1908,  455).  To  determine 
fat  in  blood,  an  extraction  with  alcohol  should  first 
be  made,  as  recommended  by  Shimidzu  (this  J., 
1910,  1259.)— W.  P.  S. 

Wheat  bran  ;   Organic  phosphoric  acid  compound  of 

.    IV.    Occurrence  of  inositol  triphosphate  in 

wheat  bran.  R.  J.  Anderson.  J.  Biol.  Chem., 
1915,  20,  463—473.  (See  also  this  J.,  1914,  936.) 
The  insoluble  barium  salts  obtained  by  the 
addition  of  barium  hydroxide  to  the  aqueous 
hydrochloric  acid  extract  of  wheat  bran,  were 
further  separated  by  converting  into  acid  barium 
salts  and  extracting  with  cold  water.  The 
insoluble  portion  gave  a  crystalline  strychnine 
salt  forming  either  needles  or  plates,  which  were 
apparently  homogeneous,  and  which  on  recon- 
version into  the  barium  salt  gave  a  white  amorphous 
compound  of  the  composition,  CeHsOisPjBaj, 
barium  inositol-triphosphate.  Precipitation  of 
the  hydrochloric  acid  solution  of  this  salt  with 
alcohol  furnished  an  acid  salt  of  the  composition, 
(C5H90i5P3)3HgBa5.  The  free  inositol  triphosphate, 
C^eHisOisPj,  prepared  from  the  barium  salt, 
formed  a  colourless  syrup,  soluble  in  water  and 
in  alcohol.  Unlike  phytic  acid  it  gives  no  pre- 
cipitate with  ammonium  molybdate  or  silver 
nitrate,  and  does  not  at  once  precipitate  egg 
albumin.  The  acid  does  not  give  a  precipitate 
with  barium  or  calcium  chlorides  unless  previously 
neutralised  with  ammonia.  On  hydrolysis  with 
dilute  sulphuric  acid  at  150°  C,  it  is  decomposed 
into  inositol  and  phosphoric  acid. — G.  F.  M. 

Phytin  ;  Hydrolysis  of by  the  enzyme,  phytase, 

contained  in  wheat  bran.     R.  J.  Anderson.     J. 
Biol.  Chem.,  1915,  20,  475 — 482. 

The  chief  products  of  the  hydrolysis  of  phytin 
by  the  phytase  contained  in  wheat  bran  are 
phosphoric  acid  and  intermediate  products  con- 
sisting of  inositol  tri-,  di-,  and  monophosphate, 
identical  with  the  compounds  contained  in  0-2% 
hydrochloric  acid  extracts  of  the  bran.  The 
whole  of  the  phytin  is  at  least  partially  hydrolysed, 
and  a  portion  of  it  completely,  since  the  resulting 
solution  contains  free  inositol. — G.  F.  M. 

Phytase ;     Hydrolysis    of   the    organic    phosphorus 

compound   of  wheat   bran   by   the   enzyme . 

R.    J.    Anderson.      J.    Biol.    Chem.,    1915,    20, 
483—491. 

The  presence  of  phytase  in  wheat  bran  causes 
a  rapid  hydrolysis  of  the  organic  phosphorus 
compound  when  the  bran  is  digested  with  water 
(see  also  preceding  abstract).  The  maximum 
activity  of  the  enzyme  occurs  in  the  presence  of 
01%  hydrochloric  acid  and  0-2%  acetic  a«id, 
and  this  affords  an  explanation  of  the  presence  of 
the  lower  inositol-phosphoric  acids,  and  of  the  large 
proportion  of  inorganic  phosphoric  acid  found 
in  hydrochloric  acid  extracts  of  wheat  bran.  With 
increasing  concentration  of  hydrochloric  acid  the 
activity  rapidly  diminishes,  and  by  exposure  to 
0'5%  hydrochloric  acid  the  enzyme  is  destroyed. 
Wheat  bran  normally  contains  about  01%  of 
morganic  phosphorus,  that  is,  about  11%  of  the 
total  soluble  phosphorus. — G.  F.  M. 

Phytin  in  wheat  bran.     R.  J.  Anderson.     J.  Biol. 

Chem.,  1915,  20,  493 — 500. 
From  the  extract  obtained  by  digesting  wheat  bran 
with  1%  hydrochloric  acid,  which  is  sufficiently 
strong  to  inhibit  the  hydrolj-tic  action  of  phytase 


(see  preceding  abstract)  crystalline  barium  salts 
of  the  composition:  CsHijO j4PsBa3,8H20  and 
(CsHii024P6)2Ba„14H20  were  isolated.  These 
salts  were  identical  with  the  tribarium  phytate 
and  heptabarium  phytate  obtained  from  oats, 
corn  (maize),  commercial  phytin,  etc.,  and  wheat 
therefore  contains  in  common  with  these  products 
the  same  phosphorus  compound,  namely,  phytic 
acid  or  inositol  hexa-  phosphate. — G.  F.  M. 


Cheese  ;  Determination  of  chlorides  in  ■ 


E.  C.  V. 


Cornish   and   J.    Golding.      Analyst,    1915,    40, 
197—202.  J-     .  .        . 

The  cheese  is  heated  with  sulphuric  acid  in  a 
Kjeldahl  flask,  into  the  neck  of  which  is  inserted  a 
soda-Ume  tube  of  such  size  that  the  bulb  just 
blocks  the  mouth  ;  the  evolved  gases  are  aspirated 
through  this  tube  into  silver  nitrate  solution  con- 
taining 40%  of  its  volume  of  nitric  acid,  and  the 
txciss  of  silver  nitrate  is  then  titrated  with 
thiocyanate  solution.  The  method  yields  con- 
cordant results  and  is  more  reliable  than  the 
ordinary  incineration  process,  owing  to  the  risk 
of  volatilising  chlorides  in  the  latter  method. 

— W.  P.  S. 

Cassava ;    Hydrocyanic  acid  content  of  bitter  and 

sweet .   A.  E.  CoUens.   Bull.  Dept.  of  Agric, 

Trinidad  and  Tobago,  1915,  14,  54—56. 

The  following  percentage  quantities  of  hydrocyanic 
acid  were  found  in  (a)  sweet  and  (b)  bitter  cassava 
plants,  the  determinations  being  made  immediately 
aft«r  the  plants  had  been  dug  up  : — Leaves  (A) 
00162,  (B)  0^041  ;  peel  of  stem,  (A)  0043,  (b) 
0113  ;  pith  of  stem,  (a)  0019,  (B)  0076  ;  edible 
portion  of  root,  (a)  00048,  (b)  0053.  The  hydro- 
cyanic acid  content  of  different  parts  of  the  freshly 
dug  roots  was  the  same,  but  after  keeping  for  3 
days  the  upper  part  of  the  sweet  roots  contained 
about  twice  as  much  as  the  bottom  portion  ; 
loss  of  water  during  air-drying  also  caused  the 
hydrocyanic  acid  content  to  increase.  W^hen 
sweet  cassava  was  boiled  with  water  for  1  hour, 
or  roasted,  no  hydrocyanic  acid  was  developed. 

— W.  P.  S. 

Carbon  dioxide  in  baking  powder  and  carbonates  ; 

Determination  of .    H.  W.  Brubaker.   J.  Ind. 

Eng.  Chem.,  1915,  7,  432—433. 
The  baking  powder  is  treated  with  a  saturated 
solution  of  sodium  chloride,  and  the  carbon  dioxide 
evolved  is  caused  to  displace  its  own  volume  of 
a  saturated  salt  solution  in  a  graduated  cylinder. 
In  the  case  of  carbonates  the  sample  is  treated 
first    with    10    c.c.    of    dilute    hydrochloric    acid 

I  saturated  with  sodium  chloride  and  then,  in  a. 
second   test,    with    15   c.c.   of   the   acid   solution ; 

•  from  the  difference  between  the  two  results  the  , 
correction  required  for  the  solubility  of  carbon  I 
dioxide   in  the   acid   solution  is  ascertained.     To       r 

1  obviate  the  necessity  of  making  a  correction, 
0-5  grm.  of  precipitated  calcium  carbonate  may 
be  treated  with  30 — 40  c.c.  of  dilute  (1  :  3)  hydro- 
chloric acid,  and  when  effervescence  has  ceased, 
10  c.c.  of  the  clear  acid,  saturated  with  carbon 

!   dioxide,  withdrawn  and  used  in  the  test. — A.  S. 

The  sugars  of  dornuint  and  germinating  barley  and 
wheat.     Kluyver.     See  XVIII. 

Action  of  erepsin.     Bice.     See  XVIII. 

Patents. 

Flour  ;    Method  of  treating .     F.  D.  Larabee, 

Hutchinson,  Kansas,  U.S.A.  Eng.  Pat.  18,506, 
Aug.  10,  1914. 
The  flour  is  passed  between  disc  grinders  of  metal 
with  the  opposing  faces  suitably  ridged.  A  rubbing 
action  takes  place  which  breaks  down  the  starch 
cells,  so  that  more  water  is  absorbed  when  the 
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flour  is  made  into  dougli.  Tho  treatment  may  be 
etTected  also  by  the  use  of  rollers  working  at  a 
low  differential  speed  and  capable  of  exerting  a 
high  pressure. — J.  H.  J. 


Coffee    tablel ;     Process    of   making    a  ■ 


R. 


Hiibner,  Assignor  to  G.  II.  Benjamin,  New  York. 

U.S.   Pat.    l,Ki7,2(55,   Apr.   27,    1915.      Date  of 

appl.,  Dec.  27,  1909. 
Coffee  is  extracted  with  ether,  or  ether  and 
alcohol,  and  afterwards  with  water.  The  ethereal 
extract  is  treated  with  an  alkali  and  the  saponified 
substances  are  separated.  The  two  extracts 
are  then  mixed  and  evaporated,  and  the  residue 
formed  into  t-ablets. — J.  II.  J. 

Food  product  [from  cottonseed  oil].  J.  J.  Burchenal, 
-Vssignor  to  The  Procter  and  Gamble  Co., 
Cincinnati,  Ohio.  U.S.  Pat.  1,135,351,  Apr.  13, 
1915.    Date  of  appl.,  Nov.  10,  1910.  i-irj, 

Cottonseed  oil  is  incompletely  hydrogenised  so 
as  to  produce  a  lard-like  product  of  a  yellowish 
or  white  colour,  having  an  iodine  value  of  55 — 80, 
m.  pt.  33° — 40"  C,  titer  value  12"— 350.,  and 
giving  no  reaction  for  cottonseed  oil  with  Halphen's 
test.— J.  H.  J. 


Flour  ;    Method  of  treating  ■ 


F.  D.  Larabee, 


Hutchinson,  Kans.,  Assignor  to  W.  G.  Andrews, 
Chicago,  III.    U.S.  Pat.  l,i:iti,S81,  April  20,  1915. 
Date  of  appl.,  July  11,  1913. 
See  Eng.  Pat.  18,506  of  1914  ;    preceding. 

Nitrogen    compounds   from    organic    substances    of 

animal     origin;      Production     of    soluble . 

E.  Bohon,   -Assignor  to  J.   Sloan,  Paris.     U.S. 

Pat.    1,138,348,   Mav  4,    1915.      Date  of  appl., 

Feb.  20,  1914. 
See  Ft.  Pat.  466,150  of  1913  ;    this  J.,  1914,  661. 

F.  Gossel, 
U.S.    Pat.     1,139,031, 


Milk,  artificial ;    Manufacture  of 
Frankfort,    Germany. 


May    11,    1915.    Date   of   appl.,    May   5,    1914. 
Renewed  Mar.  25,  1915. 

See  Fr.  Pat.  451,447  of  1912;   this  J.,  1913,  621. 
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Calcium  and  magnesium  carbonates  ;    Solubility  of 

lit  waters  free  from  carbonic  acid,  in  reference 

to  their  salt  content  and  organic  stibstatices. 
F.  Gothe.  Chem.-Zeit.,  1915,  39,  305—307, 
326—327. 
The  solubility  of  calcium  carbonate  in  water  free 
from  carbonic  acid  varies  between  narrow  limits, 
amounting  on  the  average  to  17-4  mgrms.  CaO 
or  31-0  mgrms.  CaCO,  per  litre.  The  solubility  of 
magnesium  carbonate  under  similar  conditions 
is  subject  to  greater  variation-s,  being  on  the  average 
94-4  mgrms.  MgCOj  per  Utre.  The  solubility  of 
both  calcium  and  magnesium  carbonates  is  in- 
creased by  the  chlorides,  nitrates,  and  sulphates 
of  the  alkalis  and  lowered  by  the  carbonates  of  the 
alkalis,  and  the  chlorides,  nitrates,  and  sulphates  of 
the  alkaline  earths.  Ammonium  salts  cause  the 
decomposition  of  calcium  and  magnesium  car- 
bonates, hence  an  increase  in  their  solubility  as 
such  is  not  in  question.  Organic  substances  alone, 
and  particularly  in  presence  of  neutral  salts  of 
the  alkali  metals,  retard  the  decomposition  of  the 
bicarbonates  of  calcium  and  magnesium,  other- 
wise the  solubUity  relationships  of  the  carbonates 
in  pre.'-ence  of  alkali  or  alkaUne-earth  salts  above 
mentioned,  holds  without  exception  in  this  case, 
the  reduction  in  solubility  in  presence  of  calcium 
or  magnesium  chlorides  being  particularly  marked. 

— G.  F.  M. 


Xitrous  acid  [in  water] ;   Color imeiric  deienmnaiwn 

of .     G.   Romijn.     Chem.  Weekblad,   1914, 

11,  1115—1116.  Analyst,  1915,  40,  254. 
The  reagent  used  consists  of  a  powdered  mixture 
of  a-naphthvlamine  hydrochloride,  1,  tartaric  acid, 
89,  and  sulphuric  acid,  10  parts  ;  it  keeps  un- 
altered for  a  long  t  inie.  The  water  under  examina- 
tion must  not  ctmtaiii  more  than  015  mgrm.  NOj 
per  Utre,  since  otherwise  precipitation  of  the  colour- 
ing matter  formed  in  the  reaction  takes  place. 
Should  the  coloration  appear  too  rapidly,  the 
water  must  be  diluted  with  distilled  water  and  the 
test  repeated. — W.  P.  S. 

p-Dichlorobenzene  ;   Use  of as  insect  fumigant. 

A.  B.  Duckett.    Bull.  U.S.  Dept.  Agric,  No.  167, 

Feb.  10,  1915.  7  pages. 
p-DiCHLOROBENZENE  vapour  is  heavy,  has  an 
ethereal  odour,  and  although  harmless  to  man, 
animals,  plants,  and  fruits,  is  fatal  to  a  large 
variety  of  insects,  both  in  the  adult  and  larval 
states.  Owing  to  its  great  volatility  and  to_  the 
fact  that  the  optimum  temperature  is  75° — 85  F. 
(24° — 30°  C),  this  fumigant  is  best  applied  in  a 
confined  space,  e.g.,  in  a  fumigating  chamber,  but 
it  can  be  used  in  a  closed  cupboard  or  a  dwelling 
room.  The  amount  required  is  from  12 — 10  oz. 
per  100  cub.  ft.  of  space,  and  the  time  needed  is 
24 — 36  hours.  It  is  non-inflammable  and  very 
cheap.— E.  H.  T. 

Quaternary  salts  of  hexamethylenetetramine.   Jacobs 
and  Heidelberger.     See  XX. 

Reaction  between  calcium  hydroxide  and  sulphur  in 
aqueous  solution  [during  preparation  of  lime- 
sulphur  icash].     Auld.     Sec  VII. 

Precipitant  for  ammonia.     {Substitute  for  Nessler'a 
reagent.)     Graves.     Sec  XXIII. 

Patents. 
Water,    more    particularly    feed-tvater    for    steam 

generators,     hot-water    systems,     and    the    like ; 

Purification  of .      C.    Haythorpe,   London. 

Eng.  Pat.  9396,  April  16,  1914. 
In  filters  for  purifying  water  by  galvanic  action, 
copper  strips  are  passed  through  the  carbon  of  the 
filter  and  bolted  to  zinc  blocks  forming  the  ends 
of  the  filter.  The  filter  is  surrounded  by  a  steam 
jacket,  and  is  placed  at  the  side  of  the  feed-water 
pipe  and  connected  to  it  by  inlet  and  outlet 
vsdves,  between  which  is  a  valve  on  the  feed-pipe. 
When  it  is  desired  to  clean  the  filter,  the  last- 
mentioned  valve  is  opened  and  the  inlet  valve 
to  the  filter  closed,  whereupon  the  water  passes 
backwards  through  the  filter  and  escapes  through 
a  scum  pipe. — J.  H.  J. 

Sterilisation  of  liquids  [  ;    Electrical ].\P-  ^^ 

Dawe,  London.    Eng.  Pat.  9567,  April  17,  1914. 

In  the  sterilisation  of  liquids  by  alternating  electric 
currents,  the  liquid  is  passed  through  a  narrow 
electric  zone,  at  a  uniform  and  relatively  high 
electric  density,  and  disposed  transversely  to^the 
direction  of  flow  of  the  liquid.  The  effective  surface 
of  the  electrodes  may  be  increased  without  increas- 
ing the  thickness  of  the  effective  zone  ;  e.g.,  one 
or  both  electrodes  may  be  shielded  in  a  chamber  or 
chambers  to  which  the  liquid  has  access,  being 
fixed  in  such  a  manner  that  as  the  supply  of  liquid 
subsides,  the  electrodes  are  gradually  uncovered. 
When  a  static  transformer  is  employed,  the  supply 
of  current  is  automatically  controlled  by  a  rheostat 
as  the  quantity  of  liquid  is  varied. — B.  N. 

Sewage  sludge  and  the  like  ;    Apparatus  for  drying 

.   J.  Bromet,  F.  Thorman,  and  H.  C.  Wood, 

Tadcaster,  Yorks.  Eng.  Pat.  14,615,  June  18, 
1914. 

To  effect  the  better  breaking  up  and  the  more 
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efficient  drying  of  sewage  sludge  in  the  apparatus 
described  in  Eng.  Pat.  7822  of  1913  (this  J.,  1914, 
565),  the  heated  rotating  cylinders  are  provided, 
preferably  at  the  feed  end,  with  one  or  more 
internal  rollers  which  work  against  the  interior  wall 
of  the  cyhnder  and  are  attached  to  lever  arms 
hinged  to  braclcets  fixed  to  the  girder  running 
ttoough  the  cylinder.  A  scraper  attached  to  the 
girder  removes  any  material  adhering  to  the 
cyhnder.  At  the  exit  end  of  each  cylinder  a  pair 
of  external  rollers  rotating  in  opposite  directions  on 
fixed  and  movable  shafts,  completes  the  crushing 
of  the  material. — J.  H.  J. 

Sewage  and  analogous  liquids  ;    Apparatus  for  the 

purification  of .     W.  Jones,  and  Jones  and 

Attwood,  Ltd.,  Stourbridge.    Eng.  Pat.  19,916, 
AprU  11,  1914. 

In  an  aerating  tank  for  the  treatment  of  sewage, 
the  floor  of  the  tank  is  divided  into  a  number  of 
saucer-like  depressions,  and  in  the  centre  of  each 
depression  is  a  porous  plate.  Compressed  air  is 
admitted  to  chambers  below  the  porous  plates, 
and  fine  bubbles  rise  from  the  upper  surfaces  of 
the  plates  ;  currents  of  hquid  upwards  over  the 
porous  plates  and  downwards  between  the  depres- 
sions are  thus  produced,  carrying  with  them  the  sus- 
pended solids  and  bacteria.  The  sewage  is 
admitted  at  the  bottom  of  one  end  of  the  tank 
and  flows  over  a  wall  at  the  other  end.  After 
aeration  is  completed,  the  liquid  is  allowed  to 
stand  till  clear,  when  the  clarified  liquid  is  run  off 
and  the  solids  are  allowed  to  remain  ;  fresh  sewage 
is  then  admitted  at  once  and  the  aeration  recom- 
menced.— J.  H.  J. 

Coagulant    for    water    purification  :     Process    for 

making   a .      A.   Jacobson.    Council  Blufts, 

Iowa.    U.S.  Pat.  1,137.005,  April  27,  1915.    Date 
of  appl.,  April  27,  1914. 

A  COAGULANT  consisting  of  ferrous  sulphate  and  a 
soluble  basic  aluminium  sulphate,  Al,(0H)„{S04)o. 
is  prepared  by  passing  a  solution  of  aluminium 
sulphate  over  metallic  iron. — J.  H.  J. 

Disinfectants  for   mouth-washes ;     Preparation    of 

easily  soluble,  stable .     E.  Langer.     Ger.  Pat. 

281,148,  Nov.  28,   1911. 

A  MIXTURE  of  sodium  fluoride  or  silicofluoride,  or 
both  of  these,  with  tartaric  acid  and  excess  fof 
sodium  carbonate  or  bicarbonate  is  formed  into 
tablets.  Succinic  acid  may  be  used  in  addition  to 
tartaric  acid,  and  small  quantities  of  etliereal  or 
other  aromatic  substances  and  of  soap  may^be 
incorporated  with  the  mixture  with  the  aid  of 
alcohol. — A.  S.  * 

Formaldehyde;    Production  of from  its  poly- 

meridcs.     G.     A.     Kanft.     Ger.     Pat.     281,553, 
July  4,   1911. 

To  generate  formaldehyde  vapour  for  disinfecting 
purposes,  polymerised  formaldehvde.  e.g.,  trioxy- 
methylene,  is  treated  with  water  "and  an  alkali  or 
alkaline-earth  chloride  or  a  mixture  of  these,  and 
heated  in  an  open  vessel,  or  liot  water  or  steam 
may  be  passed  tlirougli  the  mixture  :  30  grms.  of 
trioxymethylene  is  quantitativelv  depolvmerised 
by  a  boiling  solution  of  20  grms.  ot'calciuui  chloride 
in  100  grms.  of  water. — A.  S. 

Disinfecting  and  preserving  agent  Grubenholzim- 
priignierung  Ges.  m.  b.  H.  Ger.  Pat.  281,842, 
March  14,   1914. 

A  DISINFECTING  solution,  suitable  for  wood  im- 
pregnation and  other  purposes,  is  obtained  by 
adding  alkali  nitrite  to  an  aqueous  solution  of 
naercuric  eldoride  ;  other  soluble  salts  not  capable 
of  decomposmg  alkali  nitrite  may  also  be  added. 


The  corrosive  action  of  a  0-1 — 0-2%  solution  of 
mercuric  chloride  on  metals  is  inhibited  by  addition 
ot_2  %  of  alkali  nitrite. — A.  8. 

Water  ;   Apparatus  for  purifying hy  m,eans  of 

ozonised  air.  G.  Erlwein,  Berlin,  and  C.  Knips. 
Charlottenburg,  Assignors  to  Siemens  u.  Halske 
A.-G.,  Berhn.  U.S.  Pat.  1,138,202,  May  4,  1915. 
Date  of  appl.,  Nov.  15,  1910. 

See  Eng.  Pat.  17,787  of  1910  ;  this  J.,  1911,  442. 

Water  ;    Method  of  softening .     K.  Schrempp, 

Karlsruhe,  Germany.  U.S.  Pat.  1,139,378,  Mav 
11,  1915.     Date  of  appl.,  Feb.  7,  1914. 

See  Fr.  Pat.  468,047  of  1914  ;  this  J.,  1914,  981. 

Detecting,  indicating,  and  recording  the  presence  and 
proportion  of  [inflammahle]  gas  iyi  the  atmosphere 
of  mines.     Eng.  Pat.  9196.     6'ee  XXIII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  OILS. 

Glucosides  hydrolysable  by  emulsin ;    Biochemical 

detection  of in  some  plants  of  the  families 

Papilionacece  and  Scrophulariacew.  E.  Bour- 
quelot  and  A.  Ficliteuholz.  J.  Pharm.  Chim., 
1915,  11,  219—225.  (See  also  this  J.,  1901, 
1244  ;    1912,  299,  510,  1051.) 

ExTn.\CTS  of  the  following  plants  were  subjected 
to  the  successive  action  of  invertase  and  emulsin  : — 
Cytisus  Laburnum.  L.,  Ononis  Natrix,  L.,  Psoralea 
bituminosa,  L.,  Coronilla  varia,  L.,  Indigofera 
Lcptostachya  (seeds),  Scrophularia  aquatica,  L., 
Linaria  spuria.  Mill.,  L.  Elaline,  Desl.,  L.  cytnba- 
Inria.  Mill.,  L.  vulgaris,  Moench.,  L.  jmrpurca, 
Euphrasia  officinalis,  L.,  and  Melanipyrum  arvense, 
L.  The  changes  in  the  optical  rotation  and  cupric- 
reducing  power  produced  by  invertase  indicated 
the  presence  of  sucrose  in  all  cases,  except  that  with 
Linaria  spuria  the  increase  in  reducing  power  was 
less  than  halt  that  calculated  from  the  change  in 
optical  rotation.  All  the  extracts  except  those 
from  Coronilla  varia  and  Melampyrum  arvense  con- 
tained glucosides  hydrolysable  by  emulsin,  but  no 
attempt  was  made  to  isolate  them. — J.  H.  L. 

Grecian  essential  oils.     Perf.   and   Ess.    Oil   Rec, 
1915,  6,  118—119. 

An  examination  of  some  essential  oils  now  being 
distilled  in  Greece  and  shipped  from  Patras,  has 
yielded  the  following  results  : — Oil  of  laurel  leaf. 
Sp.  gr..  0-915  ;  optical  rotation,  — 17" ;  refractive 
index  (20'  C),  1-4670  ;  saponification  value,  32-4  ; 
cineol  content,  aboiit  25%.  Soluble  in  3  vols,  of 
80%  alcohol  with  slight  opalescence.  Oil  of 
fennel.  Sp.  gr.,  0-937  ;  opt.  rotation,  +27° ;  refr. 
index,  1-4980.  Soluble  in  2  vols,  of  90%  alcohol, 
insol.  in  80 '^o  alcohol.  Does  not  solidify  at  0°  C. 
Its  characters  agree  with  those  of  wild  bitter  fennel 
oil.  Oil  of  origanum.  Sp.  gr.,  0-904  ;  refr.  index, 
1-4892  ;  phenols,  36%.  Soluble  in  2  vols,  of  90% 
alcohol,  insol.  in  10  vols,  of  80%  alcohol.  Phenols 
do  not  crystaUise.  Oil  of  sage.  Sp.gr.,  0-930; 
opt.  rotation,  +7°  ;  refr.  index,  1-461J  ;  saponif. 
value,  21-2.  Soluble  in  3  vols,  of  80  %  alcohol  with 
slight  opalescence.  Oil  of  rue.  Sp.  gr.,  0856  ; 
opt.  rotation,  — 1°  ;  refr.  index,  1-4340.  Soluble 
in  3  vols,  of  S0%  alcohol,  insoluble  in  70%  alcohol. 
Does  not  solidify.  Corresponds  with  oil  of  Ruta 
bracteosa. 

Solidago   [Golden-rod]  ;     Volatile  oils   of  the  genus 

.     E.    R.    Jliller   and    J.    M.    iloseley.     J. 

Amer.  Chem.  Soc,  1915,  37,  1285—1294.     (See 
also  this  J.,  1915,  49.) 

Solidago  rugosa. — Distillation  of  the  fresh  plants 
yielded  al)out  0-4%  of  Ught  yellow  oil  :   sp.  gr.  at 
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25 V25°  C,  0-8620  ;  «d  =  —12-8'' ;  ,,f,  -- 1-4813  ; 
saponifiralion  vnhu>,  4-22  ;  dido  after  aoetylation, 
1007.  ThfSf  miiiiliors  corrcsiiond  to  1-47%  of 
est  or  ralculatfd  a.s  hoi-nyl  acetate  and  1()7%  of 
free  alcohol  as  horncol.  The  fraction  representing 
t  lie  greater  portion  of  the  oil  consisted  mainly  of 
<i-pinenc,  while  other  fractions  appeared  to  con- 
tain limonene  and  possilily  tj-pinene.  Solidago 
odora  (scented  Golden-rod). — Distillation  of  the 
fresh  flowering  plant»s  yielded  0(M — 1-53 'X.  (gener- 
ally over  10  o,,)  of  yellowish  oil  with  an  odour  of 
anise,  slightly  suggestive  of  safrol,  and  a  sweetish 
t-aste:  sp.  gr.'at  25725'' C,  0-9:il0  ;  od  = -|-i:!-72°  ; 
jrfr  =  1-5005;  saponipK-ation  vahie,  7-9;  acid 
value,  003;  OCII3.  15-9";,  corresponding  to 
31 1%  of  ester  a.s  hornyl  acetate,  2-00",,  of  free 
alcohol  as  Ijorneol,  and  75-89'^,,  of  methylchavicol. 
A  sample  of  oil  distilled  from  cultivated  dried 
plants,  with  a  vield  of  0-65%,  showed  :  sp.  gr.  at 
25V15°  C,  0-94,50;  «d  = -)  9-.'?3'' ;  n?,' =  1-5140; 
saponification  value,  8-9  ;  ditto  after  acetvlation, 
19-4;  soluble  in  0-4  vol.  of  90",,  alcohol.  The  oil 
of  S.  odora  contained  10 — 15",,  of  terpenes,  pos- 
sibly another  alcohol  besides  borneol,  and  small 
amounts  of  at  lea.st  three  volatile  fatty  acids  and 
of  ^on-volatile  acid.  The  anise  odour  is  due  to 
methylchavicol,  anethol  being  alisent. — J.  F.  B. 


Cosltia    root    oil;     Constituents    of - 


F.    W. 


Semmler  and  J.  Feldstein.  Ber.,  1914,  47, 
2687—2694.  Z.  angew.  Chem.,  1915.  28,  Ref., 
84—85. 

The  oil  contains  20 "^  of  aplofaxene,  Cj.Hjg,  an 
aliphatic  hydrocarbon  with  four  double  linkages 
in  the  molecule  ;  7  "i  of  cost  ol ,  C ,  ,  H  o  4O ,  a  primary, 
bicyclic  sesquiterpene-alcohol  ;  <!"„  of  a-costene, 
OijHj,,  a  bicyclic  sesquiterpene  ;  0",o  of  ^-costene, 
a  monocyclic  sesquiterpene  ;  0-4  "„  of  phellandrene, 
and  0-4%  of  camphene. — A.  S. 

Menthol  ;    Melting  and  solidification  points  of . 

R.  Meldrum.     Chem.  News,  1915,  111,  229—231. 

The  solidifying  point  of  menthol  determined  by 
standard  methods  ranged  from  37-5°  to  40-2°  O. 
Even  by  the  method  of  adding  menthol  crystals 
to  the  melted  mass  and  stirring  until  thicli,  the 
results  varied  by  0-8°  C,  according  to  the  rapidity 
and  duration  of  stirring.  The  fact  that  menthol 
solidifies  below  its  normal  melting  point  is  attri- 
buted to  its  becoming  colloidal  prior  to  crystallisa- 
tion, and  variations  in  the  colloidal  condition  and 
viscosity  affect  the  solidif>-ing  point.  The  melting 
point  by  the  thermometer  bulb  method  was  42°  C, 
and  by  the  opacity  method  42-5°  C.  The  melting 
point  of  a  mixture  of  mentliol  80.  and  peppermint 
oil  20%  was  33° — 34-5°  C,  and  the  solidifying  point 
was  about  10°  C.  lower  than  that  of  menthol. 

— C.  A.  M. 

Uric  acid  in  urine  ;    Colorimetric  determination  of 

.     S.   R.   Benedict  and   E.    H,   Hitchcock. 

J.  Biol.  Chem.,  1915,  20,  619—627. 

A  MODIFICATION  of  a  method  proposed  by  Folin 
and  Denis  (J.  Biol.  Chem.,  1913,  14,  95)  is  recom- 
mended. From  2  to  4  c.c.  of  the  urine  is  treated 
with  5  c.c.  of  water  and  about  20  drops  of  a  solu- 
tion composed  of  3%  silver  lactate  solution,  70, 
magnesia  mixture,  30,  and  concentrated  ammonia, 
100  c.c.  The  mixture  is  centrifuged,  the  liquid 
then  decanted  as  completely  as  possible,  the  sedi- 
ment is  treated  with  2  drops  of  a  5%  potassium 
cyanide  solution,  1  c.c.  of  water,  and  2  c.c.  of  uric 
acid  reagent,  10  c.c.  of  a  20  "„  sodium  carbonate 
solution  is  added,  and,  after  about  30  seconds,  the 
mixture  is  diluted  to  50  c.c.  and  the  coloration 
obtained  compared  with  that  produced  under 
similar  conditions  from  5  c.c.  of  standard  uric  acid 
solution.  The  latter  solution  is  prepared  t)y  dis- 
solving 9  grms.  of  disodium  phospliate  and  1  grm. 


of  monosodiuni  phospliate  in  300  c.c.  of  hot  water, 
filtering  the  solution  if  necessary,  adding  200 
mgrms.  of  pure  uric  acid  and  14  c.c.  of  glacial 
acetic  acid,  .-md  diluting  the  whole  to  1  litre  ;  5  c.c. 
of  chloroform  ni.ay  be  ad(U'd  to  prevent  the  growth 
of  bacteria  and  moulds.  The  uric  acid  reagent  is 
prepared  by  boiling  together  100  grms.  of  sodium 
tungstate,  80  c.c.  of  85%  phosphoric  acid,  and 
750  c.c.  of  water  for  an  hour  aiul  a  half  under  a 
reflux  condenser,  and  diluting  the  cooled  solution 
to   1  litre.— W.  P.  8. 

Uric  acid  in  blood  ;    Colorimetric  determination  of 

.     S.   R.  Benedict.     J.  Biol.  Chem.,   1915, 

20,  629—631. 

Twenty  c.c.  of  the  blood  is  added  to  100  c.c.  of 
boiling  A''/ 100  acetic  acid,  boiled  for  a  moment, 
diluted  with  200  c.c.  of  boiling  water,  and  the 
mixture  Altered ;  the  insoluble  portion  on  the 
filter  is  washed  with  50  c.c.  of  hot  water,  and  the 
filtrate  is  evaporated  to  about  25  c.c.  This  solu- 
tion is  rinsed  into  a  fla-sk,  2  c.c.  of  colloidal  ferric 
hydroxide  solution  is  added,  the  mixture  is 
filtered,  the  filtrate  evaporated  to  2  c.c.  and 
treated  with  ammoniacal  silver  magnesium  solution, 
and  the  determination  carried  out  as  described  in 
the  preceding  abstract. — -W.  P.  S. 

Arsenic   in   organic    arsenic   compounds   alone    or 
mixed    with    organic    matters ;      Detection    and 

determination  of .     L.  Barthe.     BiUl.     Soc. 

Pharm.       Bordeaux,    1914,    340.       J.    Pharm. 
Chim.,  1915,  11,  24,5—246. 

For  the  characterisation  of  arsenic  in  organic  com- 
pounds, Bressanin's  reagent  (see  this  J.,  1912,  90, 
93)  is  as  sensitive  as  that  of  Bougault  (compare 
this  J.,  1903,  231 ),  but  is  le.ss  suited  for  distinguish- 
ing lietween  different  organic  arsenic  compounds, 
as  the  precipitate  formed  has  always  the  same 
colour.  The  author  carries  out  Bressanin's  test 
by  adding  a  few  drops  of  a  10%  solution  of  potass- 
ium iodide  to  a  solution  of  the  organic  compound 
in  sulphuric  acid  of  sp.  gr.  1-53.  With  acid  of 
higher  concentration  free  iodine  is  liberated,  but 
this  may  be  eliminated  by  adding  a  few  drops  of 
sodium  bisulphite  solution.  In  toxicological 
analyses  the  organic  matter  should  first  be  des- 
troyed by  heating  for  2  hours  with  sulphuric  acid 
(25 — 30  c.c.  of  acid  to  0-5  grm.  of  substance)  in  a 
flask  closed  by  a  funnel.  The  whole  of  the  arsenic 
is  then  precipitable  by  hydrogen  sulphide,  although 
the  destruction  of  the  organic  matter  is  not  com- 
plete ;  no  loss  of  arsenic  occurs  by  volatilisa- 
tion. The  process  is  appUcable  to  cacodylic  acid, 
atoxyl,  methylarsenic  acid,  salvarsan,  and  neo- 
salvarsan.  With  more  complex  compounds,  such 
as  the  methylarsinate  or  cacodylate  of  antipyrine, 
it  is  advisable  to  remove  the  antipyrine  by  addition 
of  soda  and  extraction  with  cldoroform  before  the 
digestion  with  sulphuric  acid. — J.  H.  L. 

Arsenious  acid  or  sodium  arsenate  ;    Analysis  of 

pills    containing .     M.     Francois     and     E. 

Lasausse.     J.  Pharm.  Chim.,  1915,  11,  226—237. 

The  small  pills  of  the  French  I'harmacopceia,  each 
weighing  about  0-02  grm.  and  containing  1  mgrm. 
of  arsenious  acid  or  sodium  arsenate,  often  contain 
besides  gum  arable,  lactose,  and  honey,  insoluble 
matters  such  as  wheat  starch.  To  determine  the 
arsenic,  50 — 100  of  the  pills  containing  arsenious 
acid,  or  100 — 200  of  those  containing  sodium 
arsenate,  are  heated  for  3  hours  on  a  water-bath 
with  20  c.c.  of  nitric  acid  of  50°  B.  (sp.  gr.  1-53). 
The  liquid  is  then  diluted  with  20  c.c.  of  water, 
made  alkaline  with  ammonia,  filtered  if  necessary, 
treated  with  ammonia  and  20  c.c.  of  magnesia 
mixture,  and  left  for  3  days.  The  precipitate  is 
collected  on  a  double  filter,  dried  at  100°  C.  for  10 
hours,  and  weighed  as  NHjMgAsOj.JHjO.  The 
filtrate    is   acidified   and    treated    with    hydrogen 
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sulphide  to  make  sure  that  it  contains  no  arsenic. 
The  weighed  precipitate  is  tested  for  phosphorus. 

—J.  H.  L. 

Mercurjf  derivatives  of  aromatic  amines.  I.  Stnicture 
of  primary  and  secondary  p-aminophenylmerctiric 
compounds.  W.  A.  Jacobs  and  M.  Heidelberger. 
J.  Biol.  Chem.,  1915,  20,  513—520. 

The  presence  of  a  primary  amino-group  in  p- 
aminophenylmerciiric  acetate  is  proved  by  the 
fact  that  the  substance  can  be  diazotised  and 
con^bined  with  phenols  and  tertiary  amines  with 
the  production  of  azo-dyes,  hence  the  mono- 
molecular  constitution,  H2N.CsH4.HgO.OC.CH3, 
is  held  to  be  correct.  p-Methylaminophenyl- 
mercuric  acetate  must  have  a  similar  constitution 
as  it  gives  the  reactions  of  a  secondary  amine, 
forming  a  nitrosamine  wliich  crystallises  in  drab- 
coloured  hexagonal  lamellse,  m.  pt.  183° — 184°  C. 
The  following  azo-derivatives  of  p-aminophenyl- 
mercuric  acetate  are  described  :  4-p-dimethyl- 
aminobenzeneazophenylmercuric  acetate,  brick  red 
crystals,  ni.  pt.  215°  C.  ;  i-p-hydroxybenzene- 
azophenylmercuric  acetate,  orange  crystals  m.  pt. 
218° — 219°  C.  ;  4-o-p-dihydroxybenzeneazophenyl- 
mercuric  acetate,  prepared  from  resorcinol,  is  a 
brown  powder,  m.  pt.  190° — 195°  C.  (withdecomp.) ; 
and  1-amino  -  2-p-naphthaleneazophenylmercurie 
acetate-5-sulphonic  acid,  a  brownish  black  powder. 
These  substances  dye  sDk  yellow  or  orange  shades. 

— G.  F.  M. 

Hexamelhyleneteiram-ine  ;  Quaternary  salts  of . 

(/.)  Substituted  benzyl  halides  and  the  hexa- 
mcthylcnelctramine  salts  derived  therefrom.  (II.) 
Monohalofienaceiylbenzylamines  and  their  hexa- 
mcthyh-ncietramine  salts.  W.  A.  Jacobs  and  M. 
Heidelberger.  J.  Biol.  Chem.,  1915,  20, 659—683  ; 
085-^694. 

(I.)  Some  70  new  compounds  are  described, 
comprising  benzyl  alcohols  and  chlorides  together 
with  the  hexamethylenetetramine  derivatives 
obtained  therefrom  and  from  already  known 
benzyl  halides.  (II.)  The  preparation  and  pro- 
perties of  28  chloroacetyl-  and  iodoacetylbenzyl- 
amines  and  the  quaternary  salts  obtained  by  their 
interaction  with  hexamethylenetetramine  are 
described.  The  general  method  adopted  in  the 
preparation  of  the  salts  consisted  in  boiling 
equimolecular  amounts  of  halide  and  hexa- 
methylenetetramine \^-ith  dry  chloroform  (5  to 
7  c.c.  for  each  grm.  of  base),  until,  after  solution 
of  the  components,  the  quantity  of  product  which 
separated  reached  a  maximum.  The  product 
was  separated,  washed  with  dry  chloroform  and 
with  acetone,  and  dried  over  sulphuric  acid  or 
calcium  chloride  and  paraffin.  The  substances 
represent  a  new  group  of  bactericides.  When 
their  aqueous  solutions  are  allowed  to  stand  or  are 
warmed,  formaldehyde  is  liberated  and  a  product, 
consisting  principally  of  the  methylene  compound 
of  the  corresponding  primary  amine,  separates  as  a 
colloidal  suspension,  an  emulsion,  or  a  crystalline 
precipitate. — W.  P.  S. 

Amino-aeids ;     Determination    of  mono-siibstituted 

amino     groups     of by     the     formaldehyde- 

titration  method.  A.  dementi.  Bend,  della  R. 
Accad.  dei  Lincei,  1915,  24,  352.  Annali  Chim. 
Appl.,  1915,  3,  270—271. 

Experiments  with  sarcosine  showed  that  amino- 
acids  with  monosubstituted  amino  groups  react 
with  formaldehyde,  one  mol.  of  the  aldehyde 
combining  with  2  mols.  of  the  acid,  with  the 
linking-up  of  two  atoms  of  nitrogen  by  a  methylene 
group.  Monosubstituted  amino-acids  behave  as 
monobasic  acids  in  the  formaldehyde  titration 
method  (see  this  J.,  1908,  135)  ;  it  is  necessary 
to  continue  the  titration  in  presence  of  phenol- 
phthalein  untU  an  intense  red  colour  is  produced. 

— A.  S. 


Salicylates ;     Some    basic    [substituted] .       O. 

de  Coninck  and  Gerard.     Comptes  rend.,  1915, 
160,  627—628. 

Lead    bromosalicylate,    CeH3Br<^Q  ^Pb-t-HjG, 

is  precipitated  by  mixing  lead  acetate  and  barium 
bromosalicylate  in  aqueous  solution ;  lead  di- 
bromosalicylate  is  prepared  similarly.  Basic  barium 
chlorosalicylate  is  precipitated  when  normal 
barium  chlorosalicylate  is  treated  with  dilute 
ammonia ;  barium  iodosalicylate,  barium  di- 
iodosalicylat*,  barium  nitrosahcylate,  and  lead 
aminosalicylate,    are    prepared    similarly.     Basic 

leadsalicylsulphonate,CeH3(OH)<^Q'>Pb+PbO, 

is  prepared  by  digesting  the  free  acid  with  freshly 
precipitated  lead  oxide  and  evaporating  to  dryness. 
Anhydrous  copper  salicylate  is  obtained  by 
treating  the  normal  salt  with  excess  of  ether  and 
heating  the  resulting  monohydrate  to  97° — 98°  C. 
in  a  current  of  dry  nitrogen.  All  these  salts  are 
amorphous  and  practically  insoluble  in  water 
and  neutral  solvents,  but  soluble  in  mineral  acids. 
Upon  heating,  the  dried  salts  carbonise  readily 
whilst  the  moist  salts  yield  an  odour  of  phenol. 

—J.  R. 


a-Glycerophosphoric  aeid ;    Synthesis  of- 


O. 

Bailly.    Comptes  rend.,  1915,  160,  6C3— 66G. 

The  calcium  salt  of  a-glycerophosphorte  acid 
results  from  the  interaction  of  sodium  mono- 
allylphosphate  and  a  cold,  dilute  solution  of 
potassium  permanganate,  followed  by  treatment 
with  calcium  chloride.  The  a-  and  /3-glycero- 
phosphates  of  calcium,  strontium,  and  barium 
were  prepared  in  a  crystalline  state  by  the  slow 
evaporation  of  their  aqueous  solutions.  The 
weights  of  the  anhydrous  salts  contained  in  100 
grms.  of  their  solutions  were  :  for  the  a-salts, 
4-95  at  15°  C,  1-79  at  17°  C.  and  1-83  at  16°  C, 
respectively ;  and  for  the  /3-salts,  1-72  at  15°, 
2-35    at    12°,    and    57-6    at    15°  C,    respectively. 

— E.  H.  T. 

Aliphatic  hydrocarbons  ;  Preparation  and  melting 
points  of  the  higher  — ■ — •.  P.  A.  Levene.  C.  J. 
West,  and  J.  van  der  Scheer.  J.  Biol.  Chem., 
1915,  20,  521—534. 

The  hydrocarbons  were  prepared  in  some  cases 
by  the  reduction  of  the  esters  of  fatty  acids  with 
sodium  and  alcohol  by  the  method  of  Bouveault 
and  Blanc  (this  J.,  "1903,  888),  converting  the 
alcohols  thus  obtained  into  iodides,  and  reducing 
the  latter  with  zinc  and  hydrochloric  acid. 
Tetracosane  and  the  higher  paraffins  were  prepared 
by  the  action  of  magnesium  on  an  ethereal  solution 
of  the  iodides  containing  half  the  number  of 
carbon  atoms  in  their  molecule.  Melting  points 
were  determined  in  a  sulphuric  acid  bath  the 
temperature  of  which  was  increasing  at  the 
rate  of  about  1°  C.  in  six  seconds.  The  following 
are  the  most  important  observations  recorded  : 
Hexadecane,  C,eH,j,  from  ethyl  palmitate,  m.  pt. 
20°  C.  ;  octadecane,  CigH,;,  from  ethyl  stearate, 
m.  pt.  28°  C.  ;  eicosane,  C,„Hi2,  from  erucic  acid 
through  aracliidic  acid  and  eicosyl  alcohol,  m.  pt. 
38°  C.  ;  docosane,  CjoHij,  prepared  from  erucic 
acid  by  reduction  with  palladium  and  hydrogen  to 
behenic  acid,  the  ester  of  which  was  reduced  to 
docosyl  alcohol,  m.  pt.  73° — 74°  C,  and  then 
converted  through  the  iodide  into  docosane, 
m.  pt.  47°  C.  ;  tetracosane,  CojHso,  m.  pt.  54°  C.  ; 
hexacosane,  CjjHsi.  prepared  from  tridecyl  iodide, 
has  m.  pt.  59° — 60°  C.  ;  octacosane,  CjgHss,  from 
tetradecyl  iodide,  has  m.  pt.  64° — 65°  C.  ; 
triacontane.  C,„He2,  m.  pt.  69° — 70°  C,  dotria- 
contane,  CjjHeoi  from  cetyl  iodide  and 
magnesium,  m.  pt.  74° — 75°  C.  ;  tetra triacontane, 
C31H-0,  m.  pt.  76° — 76-5°  C.  ;  and  hexatriacontane, 
C35H,,,  m.  pt.  78-5°  C.     Cerane,  CjsHs,.  was  also 
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prepared  from  ceryl  alcohol,  and  inelissane 
C,gH,„  from  nielissyl  alcohol.  They  form 
glistening  scales  of  m.  pt.  til"  and  73 — 74°  C. 
respectively. — G.  F.  M. 

Pharmaceutical  prodiwts  of  ichich  the  Patents  have 
ej-pired.  Chcm.  and  Drug.,  March  20  and  27, 
April  :!,  10,  17,  21,  Mav  1,  8,  15,  and  22.  (See 
also  tliis  J.,  191.5,  301.) 

Lanolin.  Purified  wool  fat  (ointment  lnvsis). 
rat<>nt  1992  of  1882. 

Medinal.  Sodium  diethvll)arbilurate  (hypnotic). 
I'iiUs.  19,411  of  1901  and "2500  of  1905. 

Nutrose.  Sodium  caseinate  (nutrient).  Pat. 
22,190  of  1894.  An  aqueous  solution  of  casein  and 
sodium  hydroxide  or  bicai-bonate  is  evaporated  to 
dryness  in  a  vacuum. 

Orexin.  Pheiiyldihydroquina/.oline  (used  in  the 
form  of  its  tannate  as  an  appetiser  and  to  prevent 
seasickness).  Pat.  13,343  of  1889.  o-Nitrolienzyl- 
formanilide,  obtained  from  o-nitrobenzylaniline 
and  formic  acid  or  from  o-nitrobenzyl  chloride 
and  foruianilide,  is  reduced  by  means  of  tin  and 
hydrochloric  acid.  etc. 

Orphol.  Bismuth  ^-Naphtholate  (int^-rnal  anti- 
septic and  astringent).  Pats.  13,291  of  1892  and 
15,301  of  1894.  fi-Napht  hoi  is  treated  with  bismuth 
nitrate  in  presence  of  caustic  soda. 

Orthoform.  Methyl  ester  of  m-ainino-p-hydroxy- 
benzoic  acid  (analgesic  and  antiseptic).  Pats. 
12,179  of  1897  and  22,100  of  1908.  w-Nitro-p- 
hydroxybenzoic  acid  is  reduced  and  the  product 
est.erilied. 

Oxaphor.  50%  solution  of  oxycamphor  (sub- 
stitute for  morphine  in  cardiac  dyspncea  and 
asthma).  Pat.  18,035  of  1890.  Camphorquinone 
is  reduced  in  acid,  alkaUne,  or  neutral  solution. 

Pankrcon.  Tanniu-pancreatin  comptnuul  (di- 
gestive). Pat.  14,414  of  1900.  Pancreas  juice  or 
pancreatin  is  treated  with  tannin  in  aqueous  or 
alkaline  solution. 

Proponal.  Dipropylbarbituric  acid  (hypnotic). 
Pat.  1604  of  1903.  Dipropylmaloiuc  alkyl  ester 
is  condensed  with  urea  in  presence  of  sodium  and 
alcohol,  and  the  sodium  salt  is  decomposed  by 
acid. 

Protargol.  Silver  proteinate  (bactericide  and 
antiseptic).  Pat.  18,478  of  1897.  Obtained  from 
protalbumose  or  peptone  and  a  silver  salt. 

Pijramidon.  Dimethylaminoantipyrin  (anti- 
pyretic). Pat.  7709  of  1890  and  9268  of  1897. 
Pyramidon  salicylate  is  the  subject  of  Kng.  Pat. 
11,040  of  1900  and  the  camphorate  of  No.  22,391  of 
1900. 

Salipyrin.  Antipyrin  salicylate  (used  in  rheu- 
matism and  influenza).  Pat.  10,432  of  1890. 
Phenylhydrazine,  acetoacetic  ester,  and  methyl 
saiicylate  are  heated  in  presence  of  hydriodic  acid 
and  methyl  alcohol. 

Salophen.  Acetaminophenylsalicylate  (used  in 
choria,  neuralgia,  etc.).  Pats.  11,833  of  1801  and 
3435  of  1892.  Nitrophenylsalicylatc  is  reduced  and 
acetylated. 

Saloquinitie.  Qmnine  salicylate  (tasteless  sub- 
stitute tor  quinine  and  saUcylic  acid).  Pats.  8105, 
11,783,  and  16,968  of  1901.  Obtained  by  the  action 
of  quinine  on  salol,  salicylide,  or  a  salicyl  halo- 
genide. 

Sidonal.  Piperazine  quinatc  (uric  acid  solvent). 
Pat.  11,420  of  1899.  A  solution  of  eqiuyalent 
quantities  of  piperazine  and  quinic  acid  in  the 
minimum  quantity  of  water  is  evaporated. 

Somatose.  Semi-digested  protein  (nutrient). 
Pats.  1897  and  3391  of  1898.  Meat  fibre,  freed  from 
fat  and  glue,  is  heated  with  a  solution  of  oxalic 
acid  or  other  acid  for  15  hours  at  70'  C.  ;  the  pro- 
duct is  neutralised  with  lime,  boiled,  and  filtered, 
and  the  filtrate  evaporated  to  dryness. 

Sublaniine.  Mercuric  sulphate-ethvlenediamine 
(non-irritant    disinfectant).      Pat.    5981    of    1900. 


An  aqueous  solution  of  merciu-ic  sidphate  and 
ethylenediamine  is  precipitated  l)y  alcohol. 

Tannalbin.  All)umin  tannato  (intestinal  disin- 
fectant). Pats.  0140  and  13,281  of  1890.  Aqueous 
solutions  of  albumin  and  tannin  are  mixed  and 
the  precipitate  is  washed,  dried,  anil  heated  at 
110° to  150" C. 

Tannifjcn.  Diacetyl tannin  (used  in  diarrliu'a). 
Pat.  1228  of  1894.  A  mixture  of  tannin,  glacial 
acetic  acid,  and  aceti<;  anhydriile  is  heated  at  130  ' — 
140"  C.  for  6  or  7  hours,  the  product  is  poured  into 
water,  and  the  resinous  mass  is  washed  with  water 
until  it  is  converted  into  a  light  yellow  jxjwder. 

Tannohrotni)i.  Compound  of  dibromotannin 
and  formaldi^hyde  (disinfectant  and  astringent). 
Pat.  14.213  of  1900. 

Tunnopiti  or  laiinon.  Ilexamethylenetetramine- 
tannin  (astringent  and  antiseptic).  Pat.  10,790  of 
1897.  Prepared  by  the  interaction  of  the  compon- 
ents in  presence  of  water. 

Tanocol.  Compound  of  gelatin  and  tannin  (used 
in  diarrhfjca).  Pat.  11,001  of  1898.  The  precipitate 
formed  by  adding  5  %  tannin  solution  to  1  % 
gelatin  solution,  is  dried  at  the  ordinary  tempera- 
ture untU  its  m.  pt.  is  above  100"  C,  and  finally 
dried  at  100°  C. 

Tolypyrin.  jj-Tolyldimethylpyrazolono  (anti- 
pyretic, and  in  rheumatism  and  neuralgia).  Pat. 
19,329  of  1892.  jj-Tolylhydrazine  is  condensed 
with  acetoacetic  ester  and  the  product  methylated. 

Toll/sal.  jj-TolyldimethylpyrazoIone  salicylate 
(antii^yretic  and  autincuralgic).  Pat.  19,329  of 
1892.  Tolypyrin  is  melted  with  salicylic  acid  on 
the  water-bath. 

Tussol.  Antipvrine  mandelate  (for  whooping 
cough).  Pat.  11,7"74  of  1894.  A  mixture  of  anti- 
pyrin and  mandelic  acid  is  melted  or  a  solution 
of  the  substances  in  alcohol,  benzene,  etc.,  is 
evaporated. 

Urosin.  Lithium  quinate  (for  gout).  Pat.  27,333 
of  1898. 

Validol.  Menthyl  valerate  or  a  solution  of 
menthol  in  menthvl  valerate  (carminative).  Pat. 
3700  of  1896. 

Veronal.  Diethvlbarbitui'ic  acid  (hypnotic). 
Pats.  1664,  1945,  and  2054  of  1903  ;  14,014  of 
1904  ;   5353  and  11.219  of  1905. 

Xeroform.  Bisuuith  tribromophenolate  (internal 
antiseptic).  Pats.  13,291  of  1892  and  15,361  of 
1894.  The  sodium  salt  of  tribromophenol  is  treated 
with  bismuth  nitrate  in  aqueous  solution. 

Yohimbine.  Alkaloid  of  yohimbehi';  bark  (aphro- 
disiac). Pat.  11,647  of  1900.  Tlic  bark  is  extracted 
with  dilute  acetic  acid,  sodium  carbonate  is  added 
to  the  solution,  and  the  product  is  crystallised  from 
alcohol. 

Detection  of  small  quantities  of  sugar  by  the  produc- 
tion of  formaldehyde,  and  the  constituents  of  urine 
ivhich  give  rise  to  formaldehyde.  Salkowski. 
See  XVII. 

Patents. 

Unsaturated  hydrocarbons  containing  the  eonjugaled 

double    bond;      Purification    of .        F.     E. 

Matthews  and   E.   H.   Strange,   London.      Eng. 
Pat.  6897,  Mar.  18,  1914. 

When  an  unsaturated  hydrocarbon  with  two 
double  bonds  is  treated  with  sulphur  dioxide,  as 
described  in  Ger.  Pat.  236,386  (tliis  J.,  1911,  1088) 
two  sulphoxides  are  formed.  The  crystaUine 
compound  breaks  up  easily  into  sulphur  dioxide 
anil  the  initial  hydrocarbon  in  a  state  of  purity,  but 
the  amorphous  compound  is  not  easily  decomposed 
and  gives  a  poor  yield  of  the  hydrocarbon.  If 
certain  substances  such  as  the  halogen  acids, 
iodine,  and  acid  clilorides  be  added,  the  bulk 
of  the  sulphoxide  formed  is  the  crystaUine  com- 
pound. The  details  of  the  purification  of  isoprene 
by  this  method  are  given  as  an  example. — B.  V.  S. 
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Civet ;  Preparation  of  a  ketone  with  a  musk-like 
odour  from  — - — .  E.  Sack.  Ger.  Pat.  279,313, 
Jan.  3,  1912. 

Civet  is  treated  with  alkali  and  then  distilled  with 
steam,  the  residue  is  extracted  with  ether  or  otiier 
suitable  solvent,  and  after  evaporating  off  the 
solvent,  the  extract  is  treated  \vith  a  small  quantity 
of  alcohol,  filtered,  and  the  ketone  isolated  from 
I  he  filtrate  in  the  form  of  its  semicarbazone  (m.pt. 
187°  C.)  or  by  other  known  methods.  An  alterna- 
tive process  consists  in  distilling  the  civet  with 
an  alkali  hydroxide  solution  of  about  38"  B. 
(sp.  gr.  1-357),  the  alkali  concentration  being  kept 
approximately  constant  during  the  distillation, 
and  then  isolating  the  ketone  from  the  oil  which 
distils  over.  By  this  method  other  constituents 
of  civet,  including  one  with  an  odour  of  jasmine, 
are  also  recovered.  The  ketone,  zibethone,  with  a 
musk-like  odour,  boils  at  204:° — 205°  C.  at  17  mm. 
pressure,  soUdifies  at  32-5°  C,  and  has  the  com- 
position, CijHjoO. — A.  S. 

H ydroJiydrastinine  and  its  homoloyues  ;  Preparation 

of .    E.  Merck.    Ger.  Pat.  280,502,  Jan.  23, 

1913. 

N-Methoxymbthyihomopipebonylamine  or  a  2- 
or  3-alkyl  derivative  of  the  general  formvda, 
(3.4)CH202  :  CeH3.CHj(l).CHR2.NRi.CH2.0.CH3 
(Ri  and  R^  =hydrogen  or  an  alkyl  group)  is  treated 
\vith  a  condensing  agent  such  as  phosphorus  pent- 
oxide,  whereupon  methyl  alcohol  is  eliminated  and 
an  isoquinoline  ring  is  formed.  Hydrohydrastinine 
is  obtained  from  N-methoxymethylhomopiperonyl- 
amine,  and  the  corresponding  homologues  from 
N-ethylmethoxymethyl-  and  N-methoxymethyl- 
3-niethylhomopiperonylamine. — A.  S. 

Teirahydroisoquinoline      derivatives      [hydrastinine 

derivatives] ;     Preparation   of .    H.    Decker. 

Ger.  Pat.  281,213,  Feb.  2,  1912.  Addition  to  Ger. 
Pat.  270,859  (this  J.,  1914,  439). 

N-Alkyl  homologues  of  hydrohydrastinine  or 
1-alkyl  or  l-aryl  substitution  products  of  hydro- 
hydrastinine and  of  other  N -alkyl  derivatives  of 
norhydrohydrastinine  are  obtained  by  treating 
6.7-methylenedioxy-1.2.3.4-tetrahydroisoquinoline 
(norhydrastinine)  with  alkylating  (with  the  ex- 
ception of  methylating)  agents  or  by  alkylating  the 
1-alkyl  or  l-aryl  substitution  products  of  this  base. 

— A.  S. 


N-Alkyl  homoloyues   of   norhydrohydrastinine   and 
their   1-subslitution  derivatives ;    Preparation  of 

.       Preparation     of   hydrohydrastinine.    H. 

Decker.  Ger.  Pats,  (a)  281,546,  Feb.  2,  1912,  and 
(B)  281,547,  Dec.  4,  1913.  Additions  to  Ger.  Pat. 
257,138  (this  J.,  1913,  507). 

(a)  Hydrohydrastinine     derivatives     of     the 
general   formula, 

yCHj(4)— CHo(3) 
(6.7)CH20j:C5H/ 

\CHR,(1).NR(2), 

in  which  R=alkyl,  R,=hydrogen,  alkyl,  or  aryl, 
are  obtained  by  condensing  equimolecular  pro- 
portions of  N-monoalkyl  derivatives  of  homo- 
piperonylamine  \vith  aliphatic  or  aromatic  alde- 
hydes, and  heating  the  products  with  compounds, 
such  as  hydrocliloric,  sulphuric,  or  hydrobromic 
acid,  or  phosphorus  oxychloride,  capable  of  exerting 
a  catalytic  action.  Hydrohydrastinine  may  be 
obtained  by  heating  homopiperonylamine  with  at 
least  2  mols.  of  formaldehyde  in  presence  of  acid, 
under  pressure.  (B)  Hydrohydrastinine  is  prepared 
by  heating  homopiperonylamine  or  its  N-mono- 
methyl  derivative  with  polymerised  formaldehyde, 
in  presence  of  acid,  and  with  addition  of  an  inert 
sohent  or  diluent,  at  atmospheric  pressure. — A.  S. 


Pyrrolidine  derivatives;  Preparation  of .  Chem. 

Fabr.  auf  Actien,  vorm.  E.  Schering.    Ger.  Pat. 
280,971,  Aug.  3,  1913. 

AciDYLATED  esters  of  pyruvic  acid  are  condensed 
in  non-alcoholic  solution  with  benzaldehyde  and 
o-substituted  anilines,  with  substituted  benzalde- 
hydes  and  aniline  or  ^substituted  anilines,  with 
benzaldehyde  and  heterocyclic  compounds,  or 
with  heterocychc  aldehydes  and  amines.  The 
products  are  of  value  tor  therapeutic  purposes. 
Examples  are  l-o-Tolyl-2-phenyl-3-acetyl-4.5- 
diketopyrrolidine  from  o-toluidine,  benzaldehyde  in 
ether,  and  acetylpyruvic  acid  ester  ;  1.2'-methoxy- 
phenyl  -  2  -  phenyl  -  3  -  acetyl  -  4  -5  -  diketopyrrolidine 
from  anisidine,  benzaldehyde  in  toluene,  and 
acetylpyruvic  acid  ester;  l-phenyl-2-piperonyl-3- 
acetyl-4.5-diketopyrrolidine  from  aniline,  piperonal 
in  benzene,  and  acetylpyruvic  acid  ester,  and  1-p- 
tolyl-2-p-dimethylaminophenyl-3-acetyl-4.5-diketo- 
pyrroUdine  from  p-toluidine,p-dimethylaminobenz- 
aldehyde  in  benzene,  and  acetylpyruvic  acid  ester. 

—A.  S. 

Glucosides  of  the  purine  series  and  their  derivatives  ; 

Preparation    of .        Farbenfabr.     vorm.    F. 

Bayer  und  Co.   Ger.  Pat.  281,008,  Aug.  14,  1913. 

Metallic  salts  of  purine  bases  or  their  derivatives 
are  heated  with  acidylhalogenglucoses  or  corres- 
ponding derivatives  of  other  sugars  dissolved  in 
an  inert  organic  solvent,  and  the  resulting  acidyl- 
purine-glucosides  are  saponified,  e.j/.,  with  alcoholic 
ammonia.  TheophylUne-glucoside  is  obtained  in  this 
way  from  theopliylUne-silver  and  acetobromo- 
glucoside.  ChlorotheophyUine-glucoside,  theo- 
bromlne-glucoside,  tetra-acetyl-hydroxycaffeine- 
glucoside,  and  tetra-acetyltheophyUine-galactoside 
have  also  been  prepared.  The  new  compounds 
exhibit  diuretic  properties  similar  to  those  of 
the  purine  bases  from  which  they  are  derived, 
and  possess  the  advantages  over  the  latter  of 
being  more  easily  soluble,  less  poisonous,  and 
more  palatable. — A.  S. 

Peroxide    eompound    [telramethylenedi-urea   diper- 

oxide]  ;   Preparation  of  an  organic .    C.  von 

Gu-sewald.     Ger.  Pat.  281,045,    Aug.    5,    1913. 
Addition  to  Ger.  Pat.  263,459. 

Hydrogen  peroxide  is  treated,  in  presence  of  an 
acid,  with  uiea,  and  formaldehyde,  instead  of  with 
hexamethylenetetramine  as  specified  in  the  chief 
patent  (this  J.,  1913,  992).  The  new  compound, 
which  is  a  diperoxide  of  tetramethylenedi-urea, 
[.O.CHo.NH.CO.NH.CHj.O.Jj,  is  stable  in  presence 
of  moisture  and  on  exposure  to  the  air.  It  may 
be  used  as  a  germicide. — A.  S. 

Telrahydropapaverine  and  its  derivatives  ;  Prepara- 
tion   of    condensation    products    from .     A. 

Pictet.     Ger.  Pat.  281,047,  Aug.  7,  1913. 

Tetrahydropapaverine  or  one  of  its  nuclear 
substitution  products  is  condensed  with  aliphatic 
or  aromatic  aldehydes,  preferably  in  the  form  of 
the  corresponding  acetals,  in  presence  of  a  mineral 
acid.  The  divalent  aldehyde  radicle  enters  the 
papaverine  molecule  between  the  nitrogen  atom 
and  a  carbon  atom  of  the  veratryl  residue,  and  a 
second  hydropyridine  ring  is  formed.  The  re- 
sulting tetracyclic  bases  are  closely  allied  to 
certain  natural  alkaloids,  such  as  the  corydaUs 
alkaloids,  and  some  of  them  possess  valuable  thera- 
peutic properties. — A.  S. 

Arsenic  compounds  of  the  aromatic  series  ;  Prepara- 
tion of .     Farbenfabr.  vorm.  P.  Bayer  und 

Co.     Ger.  Pat.  281,049,  JiUy  24,  1913. 

Aromatic  arsenic  compounds,  of  value  for  thera- 
peutic purposes  or  as  intermediate  products,  are 
obtained  by  heating  diarylamines  of  the  benzene 
or  naphthalene  series  with  halogen  compounds  of 
arsenic. — A.  S. 
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Mcihylglycocyamidinc  {crcalinine)  ;    Preparation  of 

.     Farbeiifahr.    vorm.    F.    Bayer    und    Co. 

Ger.  Pat.  281,051,  Dec.  IB,  lUUS. 

N  -  .M  i-rri  1 YLO  lycoc  y.\sun  e  ( met  hylguanidoacetic 
arid)  is  convert<.'d  quiiiititativcly  into  creatinine  by 
heating  with  an  organic  acid. — A.  S. 

2-Piperonylqttiiwlinc-i-carboxylii-  acid  and  ils  honio- 
logucs  ;    Preparation  of  derivatives  [arylidcs]  of 

.     Cheni.     Fabr.     auf    Action,    vorni.     E. 

Schering.  Ger.  I'at.  281,097.  May  30,  1013. 
Addition  to  Ger.  Fat.  252,013  (this  J.,  I0I2, 
1201). 

Ahyudes  of  2-piperonylqiiinoline-l-carl>oxylic 
acid  and  of  its  homologucs  are  prepared  liy  the 
known  methods.  Their  properties  are  similar  to 
those  of  the  amides  (see  Ger.  Pat.  277,438  ;  this  J., 
I9I5,  219).— A.  S. 

'1-PiperonylquinoUne-i-earhoxylic  acid  and  its  deri- 
vatives ;    Preparation  of  esters  of .     Chem. 

Fabr.  auf  Actien,  vorm.  E.  Scliering.  Ger.  Pat. 
281,136,  Jan.   14,   1913. 

2-PlPERONYLQUINOLIXE-4-C.\HBO.XYUC  acid  and  its 
derivatives  are  esterified  with  alroliols  or  phenols 
in  the  usual  way.  The  esters  arc  tasteless  and 
exhibit  therapeutic  properties  similar  to  those  of 
phenylquinoline-4-carboxylic  acid,  without  causing 
an  increased  separation  of  uric  acid  such  as  is 
induced  by  the  latter. — A.  S. 

2-Piperonylquinoline-i-earboxylic    acid ;     Prepara- 
tion of  honwlogues  and  siibstitulion  products  of 

.     Chem.     Fabr.     auf     Actien,     vorm.     E. 

Schering.     Ger.  Pat.  281,603,  July  9,  1912. 

HoMOLOGUES  or  substitution  products  of  aniline 
are  condensed  with  piperonal  and  pyruvic  acid. 
The  products,  e.g.,  6-methyl-,  6-hydroxy-,  and  8- 
inethoxy-2-piperonylquinoline-4-c;irboxylic  acid, 
are  tasteless. — A.  S. 

Resorcinol    monoacetale ;      Preparation     of    pure, 

almost    odourless .      Knoll     und     Co.    Ger. 

Pat.  281,099,  May  8,   1914. 

The  product  obtained  by  acetylating  resorcinol 
in  the  usual  manner  is  purified  l)y  treatment  with 
slightly  superheated  steam  in  vacuo.  Under  these 
conditions  the  ester  is  not  decomposed. — A.  S. 

Catechol-o-carboxylic   acid   and   its   nuclear   homo- 

logiies;  Preparationof .  Farbenfabr.  vorm. F. 

Bayer  und  Co.     Ger.  Pat.  281,214,  Oct.  25,  1913. 

Yields  of  up  to  95%  of  the  theoretical  yields  of 
catechol-o-carboxylic  acid  and  its  nuclear  homo- 
logues  arc  obtained  by  treating  ()-alkyl  or  O- 
aralkyl  derivatives  of  these  acids  w ith  saponitjiug 
agents,  such  as  strong  mineral  acitls  or  aluminium 
cnloride. — A.  S. 

Isolation  of  the  seleiiiuvi  dyesluff  corresponding  to 
Methylene  Blue.     Ger.  Pat.  280,713.     <SVe  IV. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Silver  azide  ;    Photographic  behaviour  of .     J. 

Bekh.  Z.  wiss.  Phot.,  1914,  14,  105.       Z.  angew. 
Chem.,  1915,  28,  Kef.,  93. 

When  a  film  prepared  with  a  silver  azide-gelatin 
emulsion  is  exposed,  a  latent  image  is  produced 
just  as  with  gelatinochloride  and  gelatinoljromide 
emidsions,  but  the  azide  emulsion  is  very  mucli  less 
sensitive.  An  unmatured  silver  azide  emulsion 
has  a  relatively  great  sensitiveness  to  red  rays.  An 
aqueous  solution  of  pyrogaUol  is  used  as  developer  ; 
the  usual  alkaline  developers  reduce  also  the  un- 
exposed azide.     Silver  azide  is  of  no  practical  value 


for  the  production  of  negatives,  but  printing-out 
papers  pri'pared  with  an  emulsion  containing  citric 
acid,  silver  nitrate,  and  silver  azide  have  a  sensitive- 
ness about  equal  to  that  of  celloidin  paper,  can  be 
readily  toned  in  a  combined  bath,  ami  do  not 
deteriorate  on  keeping. — A.  S. 

Photochemical     formation     of     cleclrolylcs.      Boll. 
Sec  VII. 

P.\TENT. 

Colour  photography  ;  Screens  for and  jur  general 

pholugniphie  purposes.     J.   Rheinbei-g,   London. 
Eng.  I'at.  9929,  April  22,  1914. 

The  film  which  is  finally  to  form  the  colour  screen 
iscovercd  with  a  resist  of  collodion,  gelatin,  albumin, 
casein,  etc.,  or  mixtures  of  these,  rendered  sensitive 
to  light,  before  or  after  coating,  preferably  with 
ferric  ammonium  citrate  or  other  iron  salt,  with 
which  uranium  salts  may  also  be  mixed.  The 
choice  of  resist  depends  on  the  underlying  film  ; 
both  must  be  permeable  to  the  dye  solvent.  In 
some  cases  it  is  preferable  to  interpose  one  or  more 
films  between  the  resist  and  the  colour  film.  The 
choice  of  sensitiser  is  dependent  on  the  dye  solvent  ; 
the  action  of  light  must  produce  in  the  resist  greater 
or  less  permeability  to  the  solvent,  either  by  altering 
the  solubility  of  the  sensitiser  or  by  changing  the 
medium  itself.  The  composite  film  thus  obtained 
is  exposed  behind  a  line  or  other  desired  screen, 
and  then  either  treated  with  a  solvent  to  abstract 
dye  from  unprotected  parts  of  the  imderlying  film, 
or  with  a  dye  solution  to  dye  them.  By  washing 
and  re-sensitising  the  resist,  or  by  washing  it  oft 
and  re-coating,  the  process  may  be  repeated  to  give 
anv  desired  pattern.  (.See  also  Eng.  Pat.  22,938 
of  "1913  ;    this  J.,  1914,  1110.).— B.  V.  S. 


XXU.— EXPLOSIVES ;    MATCHES. 

N itroglycerin-nilrocotton  ;     The    system .       D. 

Cliiaraviglo  and  O.  IM.  Corbino.  /.  Condensation 
of  nitroglycerin  on  nitrocotton  in  vacuo  at  the 
ordinary  temperature.  11.  Extraction  of  nitro- 
glycerin from  baUistilc  by  distillation  i)i  vacuo  at 
the  ordinary  temperature.  Rend,  della  K.  Accad. 
del  Liucei,  1915,  24,  247,  361.  AnnaU  Chim. 
Appl.,  1915,  3,  270,  271. 

I.  The  vapour  pressure  of  nitroglycerin,  tliough 
extremely  low  at  the  ordinary  temperature,  is 
lowered  in  presence  of  nitrocotton,  and  some 
nitroglycerin  condenses  on  the  latter,  although 
both  substances  are  at  exactly  the  same  tempera- 
ture. It  is  not  clear  whether  the  phenomenon  is 
due  to  imbibition  or  whether  there  is  a  true 
isothermal  reaction  between  the  t\\o  substances  ; 
if  liquid  nitroglycerin  be  dropped  on  to  nitro-cotton 
in  vacuo  there  is  a  distinct  development  of  heat. 

II.  It  baUistite  be  kept,  at  the  ordinary  tempera- 
tvire,  in  a  high  vacuum  produced  by  means  of  a 
Gaede  pump,  a  considerable  quantity  of  nitro- 
glycerin separates  from  it.  The  separation  is  more 
rapid  the  greater  the  degree  of  subdivision  of  the 
baUistite,  but  is  appreciable  even  when  the 
explosive  is  used  in  its  ordinary  form.  It  is 
suggested  that  the  phenomenon  may  prove 
serviceable  in  investigating  the  stabUity  of  ex- 
plosives rich  in  nitroglycerin. — A.  S. 

P.\TEN'TS. 

Nitroglycerin  ;   Method  for  facilitating  the  separation 

of .     R.   Weyel,  Biirrigerheide,  Assignor  to 

Rheinische  Dynamitfabr.,  Cologne,  Germany. 
U..S.  Pats.  1,138,916  and  1,138,917,  May  II, 
1915.    Date  of  appl.,  Nov.  25,  1912. 

See  Eng.  Pat.  14,586  of  1912  ;    this  J.,  1913,  808. 

Process   of  forming  pyroxylin  bodies.      U.S.   Pat. 
1,135,026.     Sec  V. 
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X XIII.— ANALYTICAL  PROCESSES. 

Thermostat  for  accurate  specific  gravity  determina- 
tions and  a  gas  pressure  regulator.  K.  C.  Browu- 
ing  and  C.  T.  Symons.  Faraday  Soc,  May  11, 
1915.    [Advance  proof.]    4  pages. 

Detailed  particulars  and  a  working  sketch  of 
the  copper  tank  thermostat  previously  described 
(this  J.,  1911,  819)  are  given  and  aLso  of  a  strong, 
portaVjle  gas  pressure  regulator  capable  of  being 
rapidly  set  for  anv  desired  reduction  of  pressure. 

— F.    SODN. 

Specific  heats  of  liquids  ;    Method  for  determining 

the .   E.  J.  Hartung.   Faraday  Soc,  May  11, 

1915.    [Advance  proof.]   5  pages. 

A  SEALED  bul\)  of  thin  glass,  enclosing  a  known 
weight  of  water  and  a  roU  of  silver  gauze,  is  brought 
to  a  steady  temperature  by  immersion  in  mercury 
in  a  freezing  apparatus,  and  is  then  rapidly  trans- 
ferred to  a  weighed  quantity  of  the  liquid,  which  is 
contained  in  a  calorimeter  suspended  in  a  silvered 
Dewar  tube.  The  specific  heat  is  calculated  from 
the  fall  of  temperature  observed,  taking  into 
account  the  water  equivalent  of  the  apparatus 
and  the  correction  for  radiation  errors.  The 
silver  gauze  en-sures  rapid  melting  of  the  ice  and 
makes  the  bulb  heav^y  enough  to  sink  in  a  dense 
liquid.  A  determination  may  be  made  with  about 
60  CO.  of  Uquid. — F.  SoDN. 


I ntcrferonictcr  ;      Use    of   the  - 


in    the   analysis 


of  sohdioiis.  L.  H.  Adams.  J.  Amer.  Chem.  Soc- 
1915,  37,  1181—1191. 

By  means  of  the  interferometer,  the  difference 
of  refractive  index  between  any  two  transparent 
liquids  Ls  nieasuied,  and  if  the  composition  of 
one  Uquid  be  known,  that  of  the  other  can  be 
calculated.  Such  comparisons  and  determinations 
can  be  carried  out  with  ease,  rapidity,  and  great 
precision  by  means  of  the  Zeiss  Water  Interfero- 
meter. Light  rays  from  a  small  electric  lamp 
are  converted  into  tno  interfering  beams  so  as 
to  form  diffraction  fringes  observable  through 
an  eye-piece.  The  liquiiis  to  be  compared  are 
put  into  two  separate  compai'tments  of  a  water 
chamber,  and  placed  one  in  each  path  of  light. 
The  displacement  of  the  fringes,  due  to  the  differ- 
ence in  refractive  index,  is  compensated  by  tilting 
an  inclined  plate  in  the  path  of  one  beam,  the  tilt 
being  measured  by  a  micrometer  screw.  The 
instrument  has  been  used  successfully  in  the 
analysis  of  sea  water  and  of  colloidal  solutions  ; 
it  is  also  suitable  for  standardising  volumetric 
solutions,  and  for  analysing  mixtures  of  sodium 
and  potassium  salts  with  rapidity  and  great 
accuracy. — E.  U.  T. 


Aminonia  ;     Precipitant  for  ■ 


(Substitute  for 


Nessler's  reagent.)  S.  S.  Graves.   J.  Amer.  Chem. 

Soc,  1915,  37,  1171—1181. 
When  mercxiric  chloride  solution  is  made  alkaline 
in  presence  of  sodium  chloride,  a  very  soluble 
complex  compound,  NaaHgClj,  is  formed,  which 
is  stable  in  presence  of  large  amounts  of  the  sodium 
salt.  This  solution  precipitates  quantitatively 
very  minute  amounts  of  ammonia,  producing  a 
bluish  white  cloudiness,  or  a  white  precipitate 
with  larger  quantities  of  ammonia.  By  adding 
lithium  carbonate  the  tendency  of  the  precipitated 
particles  to  coalesce  is  prevented,  and  if  the 
reagent  be  employed  for  nephelometric  measure- 
ments (in  certain  biochemical  nitrogen  deter- 
minations), a  little  1  %  soluble  starch  solution  is 
also  added  to  keep  the  particles  in  suspension. 
The  proportions  required  are  :  50  cc.  cold 
saturated  mercuric  chloride  solution,  15  grms. 
sodium  chloride,  35  cc.  saturated  lithium  cai-bonate 
solution,    and    65    cc    water.     The    water    used 


must  be  free  from  ammonia ;  if  a  cloudiness 
appears,  the  liquid  can  be  easily  fUtered  after 
shaking  with  powdered  talc.  The  reagent  is  more 
stable  than  that  of  Nessler,  bxit  fully  as  sensitive, 
precipitating  amiuonia  from  ammonium  sulphate 
diluted  to  1  :  1,000,000.  It  should  be  useful  in 
water  analysis,  and  can  be  applied  directly  to 
ordinary  and  micro-Kjeldalil  detei-minations, 
rendering  them  less  tedious  and  obviating  errors 
due  to  distillation. — E.  il.  T. 


Oxalic  acid;    Colorimetric  detection  of - 


-  and  of 


manganese.     J.  F.  Sacher.     Chem.-Zeit.,   1915, 
39,  319. 

A  SOLUTION  of  a  manganese  salt  is  treated  with 
sodium  or  potassium  hydroxide,  and  an  aqueous 
solution  of  oxaUc  acid  added,  drop  by  drop,  to 
the  manganic  hydroxide  resulting  from  the  atmos- 
pheric oxidation  of  the  manganous  hydroxide. 
A  red  coloration,  which  disappears  on  heating  or 
on  the  addition  of  an  excess  of  oxalic  acid, 
is  obtained,  apparently  through  the  forma- 
tion of  a  double  salt,  possibly  Kehrmann's 
K3Mn(C20i)3,3H«0  (Ber.,  1887,  20,  1594).  The 
test  is  capable  of  detecting  000025  grni.  of  oxalic 
acid  in  a  neutral  solution  with  a  concentration  of 
not  less  than  005 °o.  Tannic  and  formic  acids 
interfere  with  the  coloration,  and  if  they  are 
present  the  oxaUc  acid  shoidd  first  be  separated 
as  calcium  oxalate.  For  the  detection  of  man- 
ganese (1  :  200,000),  the  acid  solution  is  treated 
with  alkaU,  heated,  cooled,  and  tested  with  A^/2 
oxalic  acid  solution.  The  test  is  reliable  even  in  the 
presence  of  a  cobalt  salt ;  when  a  large  quantity 
of  the  latter  is  present  the  solution  when  heated 
yields  a  deposit  of  cobalt  oxalate,  while  the  super- 
natant liquid  is  decolorised. — C.  A.  M. 

lodomelric    titrations    [of    antimony] ;     Secondary 

reactions  in .    A.  Kolb.    Chem.-Zeit.,  1915, 

39,  299—300. 
Axmioxic  acid  Uberates  iodine  from  potassium 
iodide  only  in  the  presence  of  a  strong  acid.  With 
acetic  acid  oidy  a  trace  of  iodine  is  liberated,  with 
sulphuric  acidrnore  is  set  free,  but  concentrated 
hydrochloric  or  hydriodic  acid  is  required  to 
obtain  the  theoretical  amoimt.  The  less  hydro- 
chloric acid  present  the  more  potassium  iodide  is 
required,  and  i-ice-versa,  to  obtain  the  same  final 
equUibrium.  The  amount  of  iodine  hberated  is 
reduced  by  about  0-75%  for  each  increase  of  1°  C. 
in  the  temjperature.  A  slight  excess  of  tartaric  acid 
checks  the  separation,  but  ammonium,  sodiuin,  and 
potassium  clilorides  promote  it.  The  reaction  is 
reversible,  and  the  iodine  may  be  brought  into 
combination  again  bv  antimony  trioxide : — 
Sb205-|-4HI:JSb203-^2"H,0-fI,.  To  prevent 
secondary  reactions  due  to  atmospheric  oxidation 
the  hydrochloric  acid  may  be  saturated  with 
carbon  dioxide. — C.  A.  M. 


Vanadium  ;    Determination  of  pentavalenl  ■ 


by 


means  of  sodium  thiosulphatc.  G.  O.  Oberhebnan. 

Amer.  J.  Sci.,  1915,  39,  530—534. 
The  following  procedure  is  recommended  for  the 
determination  of  vanadium  : — The  solution  (01 — 
0-2  grm.  V„Os)  is  made  up  to  400  cc.  :  treahd 
with  0-005"  grm.  of  crystallised  copper  sulphate 
and  1-5  v.v.  of  concentrated  hydrochloric  acid 
(32%  HCl),  and  .V/10  thiosulphate  run  in  slowly, 
with  constant  stirring,  until  there  is  an  excess  of 

V0O5 +2NaeSj03 +2HC1  = 

v:04+Na..S,OeH  2XaCl+H,0. 
When  the  colour  of  the  solution  has  become  sky 
blue  after  standing  some  time,  potassium  iodide 
(0-1  grm.  per  100  cc.  of  solution)  is  added  and  the 
excess  of  thio.sulphate  titrated  with  JV/10  iodine 
in  the  presence  of  starch.  When  the  amount  of 
vanadate    is   unknown,  a    trial    determination    in 
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which  0-2  grm.  of  copper  sulphate  is  used  will  give 
the  information  required  for  the  proper  adjustment 
of  the  excess  of  thiosulphato  in  an  exact  analysis 
to  follow.  No  appreciable  secondary  decomposi- 
tion of  sodium  thiosulphate  takes  place  if  the 
above  quantities  are   used. — II.  K.  D. 

Niobium  in  presence  of  tantalum  ;    Detenni nation 

of and  some  reactions  of  tantalum  cotnpounds. 

A.  O.  Levy.     Analyst,  1915,  40,  20-1—217. 

A  METHOD  is  described  which  is  based  on  the  fluor- 
ide method  of  Osborne  (Anier.  J.  Sci.,  ISS.'i,  30, 
328).  The  mixed  oxides,  together  with  1  gruu  of 
potassium  fluoride,  are  dissolved  in  7  c.c.  of  hydro- 
nuoric  acid,  the  solution  is  evaporated  almost  to 
dryness,  and  the  residue  then  heated  until  a  clear 
fused  mass  is  obtained.  This  is  transferred  to  a 
flask  with  the  aid  of  20  c.c.  of  water  and  40  c.c.  of 
concentrated  hydrochloric  acid,  the  niobium 
reduced  by  the  addition  of  10  grins,  of  zinc,  the 
reduced  solution  diluted  with  a  mixture  of  270 
c.c.  of  water,  10  c.c.  of  concentrated  sulphuric  acid, 
and  20  c.c.  of  a  fold  saturated  solution  of  sodiuni 
phosphate,  and  then  titrated  with  A^/10  per- 
manganate solution  (1  c.c.  =000S;U  grm.  NbjOj). 
It  is  shown  tliat  large  losses  of  tantalum  are  caused 
l)y  dissolving  tantalum  oxide  in  hydrofluoric  acid 
and  igniting  the  residue  obtained  on  evaporation 
to  dryness,  by  igniting  potassium  tantalum 
fluoride  with  excess  of  potassium  fluoride  at  a  red- 
heat,  and  by  igniting  mixtures  of  tantalum  oxide 
and  ammonium  fluoride. — VV.  P.  S. 

Recent  progress   in  pyrotnrtn/.      Darling.      See  I. 

Fractional    distillation    with    regulated    stillheads. 
Rosanoff  and  others.     See  I. 

Effect  of  different  methods  of  grinding  on  the  [deter- 
mination of  the]  ash  of  coke.     Eastnugh.     See  IIa. 

JVeto  method  for  the  determination  of  sodium  and 
potassium  in  a  m,ixturc  of  their  salts.  Okada. 
See  VII. 

Titration  of  small  arnounts  of  halides.    McLean  and 
Van  Slyke.     See  VII. 

Oxidation  of  sulphides  icith  potassium  iodate.  Dean. 
See  VII. 

Behaviour  of  certain  hydrazine  salts  on  decom-position 
by  heat.  {Detection  of  hydronitric  acid  (hydrazotc) 
acid  in  presence  of  sulphur  dio.ride.]  Turrcntine. 
See  VII. 

Practical  methods  for  the  determination  of  radium. 
I.  Interchangeable  electroscope  and  its  ttse.  Lind. 
See  VII. 

Value  of  the  high-pressure  steam,  test  of  Portland 
cement.     Wig  and  Davis.     See  IX. 

Determination  of  boron  in  iron.     Lindgren.     See  X. 

Simplified  ferrous  sulphate  m.ethod  for  the  deter- 
mination of  vanadium  in  steel.  Dougherty. 
See  X. 

Technical  analysis  of  ferroranadium.   Heinzelmann. 
See  X. 

Morro  Velho  method  of  assay  of  gold-bearing 
cyanide  solutions.     Le\'y  and  .Tones.     See  X. 

Rapid  test  for  fineness  of  paint  pigments.     Holley 
and  Brier.     See  XI II. 

Use   of  types   of  tinted   glass    fur   grading    rosin. 
Sec.XIII. 

Determination  of  sugar  in  bagasse.  Deerr.  See  XVII. 


Detection  of  sTnall  quantities  of  sugar  by  the  pro- 
duction of  formaldehyde.  Salkowski.  See  XVII. 

Determination    of  methyl    alcohol    in    presence    of 
ethyl  alcohol.     Jones.     See  XVIII. 

Determination  of  fat  [in  animal  substances,  etc.]. 
Rosenthal  and  Trowbridge.      See  XIXa. 

Determination  of  chlorides  in  cheese.     Cornish  and 
Golding.     See  XIXa. 

Determination  of  carbon  dio.tide  in  baking  poivder 
and  carbonates.     Rrubaker.      See  XIXa. 

Colorimetric    determination    of    nitrous    acid     [in 
tvater].     Romijn.      See  XIXh. 

Detection  and  determination  of  arsenic  in  organic 
arsenic  compounds  alone  or  vii.ced  with  organic 
mailers.     Barthe.     See  XX. 

Analysis  of  pills  containing  arsenious  acid  or 
sodium  arsenate.  Francois  and  Lasausse.  See  XX. 

Colorimelric  determination  of  uric  acid  in  tirine. 
Benedict  and  Ilitchcock.     See  XX. 

Colorimelric  delermituUion  of  uric   acid  in   blood. 
Benedict.     See  XX. 

Determination  of  m/ino-substituted  amino  groups 
of  amino-aeids  by  the  formaldehyde  titration 
method.     Clementi.     See  XX. 

Patents. 

Gas  in  the  atmosphere  of  mines  ;  Detecting,  indicat- 
ing, and  recording  the  presence  and  proportion  of 

[inflammable] '—.    H.  R.  Webster,  Horsforth, 

Yorks.    Eng.  Pat.  9190,  AprU  14,  1914. 

The  porous  vessel  in  the  apparatus  described  in 
Eng.  Pat.  29,094  of  1913  (this  J.,  191.5,  131), 
is  surrounded  by  a  layer  of  cotton  or  glass  wool, 
asbestos  fibre,  or  the  like,  and  an  outer  layer  of 
caustic  potash  with  or  without  quicklime,  soda- 
lime,  or  calcium  chloride  and  sodium  carbonate, 
in  order  to  neutralise  the  action  of  air  currents 
and  gases  other  than  firedamp.  Communication 
between  the  porous  vessel  and  the  atmosphere  is 
afforded  through  a  relief  valve  which  is  opened 
by  screwing  down  an  air-tight  metal  cap  enclosing 
the  porous  vessel.  A  pressure-equalising  passage 
leads  from  the  vinderside  of  the  diaphragm  to  the 
•annular  space  between  the  cap  and  the  porous 
vessel. — W.  F.  F. 

Calorimetric  apparatus.  Calorimeter.  Combustion 
device.  S.  W.  Parr,  Urbana,  111.  U.S.  Pats. 
(A)  1,130.359.  (B)  1,130,300,  and  (c)  1,130,301, 
April  20,  1915.  Dates  of  appl.,  Feb.  27,  May  0, 
and  May  0,  1914. 

(a)  a  combustion  chamber,  wider  at  the  top  than 
at  the  bottom,  is  immersed  in  a  water  container  of 
oval  cross-section,  having  a  rotary  stirrer  at  one 
end,  and  a  thermometer 
at  the  other  end  of  the 
oval.  (b)  a  closed  com- 
bustion chamber,  in  which 
the  charge  is  ignited,  is 
surrounded  by  a  perforated 
casing  immersed  in  the 
cooling  liquid  and  forming 
an  air  jacket.  The  hot 
air  escapes  through  the 
perforations  when  the 
temperature  rises,  and 
liquid  is  drawn  in  to  cool 
the  combustion  chamber 
rapidly  when  the  tem- 
perature falls,  (c)  The  chamber,  1,  containing  the 
combustible  mixture,  is  provided  with  a  cover,  9, 
and  a  rubber  gasket,  4,  which  is  out  of  contact 
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with  the  hot  combustion  products.  The  collar, 
12,  is  screwed  to  the  bell,  7,  which  partly  covers 
the  chamber,  1 ,  leaving  a  narrow  annular  space,  5. 
The  charge  is  ignited  by  applying  a  flame  to  the 
lower  part  of  the  chamber,  I,  which  is  then 
immersed  in  the  cooling  liquid. — W.  F.  F. 

[Gas]  calorimeter.  C.  B.  Lucke,  New  York.  U.S. 
Pat.  1,136.884,  April  20,  1915.  Date  of  appl., 
June  27,  1906.    Renewed  April  19,  1913. 

Measured  quantities  of  cooling  water  and  of 
gas  are  passed  continuously,  at  pre.ssures  having  a 
constant  ratio,  to  the  calorimeter,  where  the  gas 
is  burnt.  The  rise  in  the  temperature  of  the  water 
actuates  an  indicator. — W.  F.  F. 

Pyrometer.    A.  Onwood,  London.    Eng.  Pat.  7597, 
March  25,   1914. 

To  compensate  the  error  in  a  thermocouple 
pyrometer  due  to  the  varying  temperature  of  the 
cold  junction,  an  auxiliary  couple  is  placed 
adjacent  to  the  cold  junction  of  the  main  couple, 
and  is  connected  to  it,  and  through  a  resistance 
to  the  galvanometer,  so  that  its  current,  when 
added  to  the  current  from  the  main  couple, 
produces  the  required  correction. — W.  F.  F. 


XXIV.-MISCELLANEOUS  ABSTRACTS. 

Reaction  velocity  in  a  viscous  (heterogeneous) 
medium.  R.  H.  Callow.  Faraday  Soc,  May  11, 
1915.     [Advance  proof.]     5  pages. 

Experiments  on  the  hydrolysis  of  methyl  acetate 
in  gelatin-water  mixtures,  with  hydrochloric  acid 
as  catalyst,  yielded  a  series  of  values  for  the  velocity 
constant  which  diminished  as  the  gelatin  con- 
centration was  increased  ;  but  a  large  change  in 
the  viscosity  involved  a  comparatively  small 
change  in  the  constant,  this  being  only  about 
10%  less  in  a  set  jelly  than  when  no  gelatin 
was  present.  A  curve  showing  the  relation  between 
viscosity  and  velocity  constant  is  given. — F.  Sodn. 

Alfalfa  laccase.     II.   II.  Bunzel.     J.  Biol.   Chem., 
1915,   20,  697—706. 

Alfalfa,  Medicago  sativa,  does  not  contain  an 
oxydase  capaljle  of  oxidising  quinol,  and  the 
author  shows  that  the  accelerating  effect  of  Euler 
and  Bolin's  "  laccase  "  obtained  from  Medicago 
sativa  (Z.  physiol.  Chem.,  1908,  57,  80;  1909, 
61,  72)  on  the  rate  of  oxidation  of  qviinol  by 
atmospheric  oxygen  is  due  to  the  alkalinity  of 
the  salts  contained  in  such  preparations. — W.  P.  S. 


Trade  Report. 

Prohibited  exports.  Order  in  Council,  May  20,  1915. 
(1)  Crude  coal  tar  is  added  to  the  list  of  goods  the 
exportation  of  which  is  prohibited  to  aU  destina- 
tions. 

(2)  The  heading  "  The  compounds  of  aniline, 
except  aniline  salt,"  prohibited  to  be  exported 
to  all  destinations  under  the  heading  "Coal  tar 
products  for  use  in  dye  manufacture,  including 
aniline  oil  and  aniline  salt,"  by  the  Order  of 
Council,  March  18th,  1915,  is  deleted  from  the  list  of 
goods  the  exportation  of  which  is  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates. 

(3)  The  following  are  added  to  the  list  of  goods 
the  exportation  of  which  is  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates  :  Chemicals,  drugs,  medicinal 
and    pharmaceutical    preparations  :      Magnesium 


chloride,  oxides  and  salts  of  cobalt,  oxalic  acid, 
pliosphorus.     Manufactures  of  aluminium. 

(4)  The  heading  "  India-rubber,  sheet,  vul- 
canised "  (prohibited  to  be  exported  to  all  destina- 
tions atjroad  other  than  British  Possessions  and 
Protectorates  in  virtue  of  the  Order  of  Council 
of  March  ISth,  1915)  in  the  list  of  goods  the 
exportation  of  which  is  prohibited  to  all  foreign 
ports  in  Europe  and  on  the  Blediterranean  and 
Black  Seas,  other  than  those  of  France,  Russia 
(except  Baltic  ports),  Belgium,  Spain,  and  Portugal, 
is  deleted. 

Competition  with  Oerm,any  and  Austria-Hungary. 

The  Board  of  Trade  continue  to  receive  a  very 
large  number  of  inquiries  for  the  names  of  sellers 
or  buyers  of  articles  of  which  the  sources  of  supply 
or  markets  have  been  interfered  with  by  the  war. 
Special  arrangements  have  been  made  in  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade 
for  dealing  with  these  inquiries,  and  a  weekly  list 
of  articles  which  inquirers  desire  to  purchase,  is 
issued  and  may  be  obtained  by  United  Kingdom 
manufacturers  and  exporters  of  British  goods. 
British  firms  interested,  as  suppliers,  in  any  of  the 
goods  mentioned  should  communicate  with  the 
Director  of  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade,  73,  Basinghall  Street, 
London,  E.C. 


* 


New  Books. 


[The  Roman  nuraerflls  in  thick  type  refer  to  the  similar 
classification  uf  abstracts  under  '*  Journal  and  Patent  Ijitera 
tnre"  and  in  the  "List  of  Patent  Applications."] 

J  Batey,    J.  :      Steam    boilers    and    combustion. 
Narrow    Crown    8vo.     220    pages.     With    18 
diagrams.     Scott,  Greenwood  and  Son.     London. 
1915.     Net  4s. 

IT  A  Braunkohlenindustrie,  Die  deut.  I.  Bd.  19.  u.  20. 
Lfg.  Halle,  Knapp.     1915.     EachLfg.  M.  2. 

Iliscox,  G.  D.  :  Gas,  gasoline  and  oil  engines, 
including  producer  gas  and  its  productiob.  Re- 
vised and  enlarged  by  V.  W.  Page.  21st  ed. 
Roval  8vo.  pp.  640.  Constable,  London.  1915. 
Net  10s.  6d. 

Holde,  D.  :  Examination  of  hydrocarbon  oils 
and  of  saponifiable  fats  and  waxes.  8vo.  Chap- 
man and  Hall.     1915.     Net  21s. 

Kunerth,  W.  :  Illuminating  power  of  kerosenes  ; 
comparison  of  the  illuminating  power  of  kerosenes 
used  in  the  state  of  Iowa,  with  their  physical  pro- 
perties. Ames,  la..  State  Coll.  of  Agric.  and 
Mechanic  Arts.     1914.     31pp.     Illus.  diagrs.  8vo. 

Webber,  W.  H.  Y.  :  Gas  supply  in  principle  and 
practice.  With  numerous  original  illustration-s 
and  plates.  Crown  8vo.  Whittaker  and  Co. 
London.     1915.     Net  3s.  6d. 

Williams.  R.  Y.,  and  Smith,  H.  E.  Mine  gases 
and  safety  lamps.  Urbana,  111.,  Univ.  of  111.  58 
pp.     II.  tabs,  diagrs.     8vo.     Pap.     1915. 

IIB    ('aster.  L.,  and  Doic,  J.  S. :  Modern  illuminants 
and     illuminating    engineering.     With     204 
illustrations.     Med.     8vo.     Whittaker     and     Co. 
London.     1915.     Net  12s.  6d. 

V  Balls,  W.  L.  :    Development  and  properties  of 
■     raw  cotton.     111.     Cr.  Svo.     pp.  234.     Black. 
London.     1915.     Net  5s. 

•  Compiled  by  H,  Grevel  and  Co.,  38,  King  Street,  Covent 
Garden,  London,  W.C.,  from  whom  all  the  works  in  the  precedijig 
list  can  be  obtained. 
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AN     lAll'KOVED    METHOD    FOIi    THE 

DETECTION  OF  COBALT  BY  MEANS  OE 

a-NITROSO-/J-NAPnTHOL. 

BY    F.    W.    ATACK,   M.SC  TECH.,    B.SC.LOND.,    A. I.e. 

The  use  of  a-nitroso-/S-iiaphth(>l  (ji-iiaphtho- 
qiiinone-o-oxiiiit')  in  nlioliol  or  ai  olir  luid  solution 
as  a  reagent  for  cobalt  wa.s  lirst  suggested  by 
Iliii-ski  and  Knoiru  (Ber.,  188.5,  18,  U99).  The 
cobalti-<:onipound  so  obtained  is  somewhat  sohible 
in  alcohol  and  in  acetic  a<-id,  and  the  test  does 
not  appear  to  be  one  of  gi-eat  delicacy  compared 
with  the  reagents  for  nickel  which  have  been 
suggested    by    Tschugaev    (Ber.,    l'JO.5,    38,   2520) 
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and  by  Atack  (Analyst,  1913,  38,  316).  The 
exact  composition  of  the  reagent  to  be  used  is 
not  stated  by  lllnski  and  Knorre,  but  Chapin 
(J.  Amer.  Chem.  Hoc.,  1907,  29,  1029)  s\iggest.s  the 
use  of  a  solution  of  8  grms.  of  a-!iitroso-/i-naph- 
thol  ill  oOO  c.c.  of  cold  glacial  acetic  acid,  to 
which  an  e<iuat  volume  of  water  is  added, 
and  the  .solution  filtered.  It  is  staked  that  the 
solution  cannot  be  preserved  for  more  than  one 
month  ;  thi^  present  author  has  found  that  the 
nitrosonai)hthol  Is  graduaUy  precipitated  from 
the  50 ";,  acetic  acid  solution.  Using  this  solution 
it  was  fouixl  impossible  U)  detect  with  certainty 
less  than  01  mgrm.  of  oobalt  in  1  c.c.  of  water 
(I  :  10,000)  in  presence  of  several  drops  of  dilute 
hydrochloric  acid.  No  mention  is  made  by 
Ciiapin  of  the  delicacy  of  the  test,  but  the  smallest 
amount  of  cobalt  detected  by  Umski  and  Knorre 
(loc.  cil.)  appears  to  have  been  000004  grm.  in 
presence  of  00105  grm.  of  nickel  in  5  c.c.  of  water 
(1  part  of  cobalt  in  100,000  parts  of  water).  In 
presence  of  large  amounts  of  nickel,  the  author 
has  found  it  impossible  to  prevent  the  precipitation 
of  the  nickel  salt,  which  masks  the  cobalt  colora- 
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tion,  even  by  the  addition  of  a  considerable  amount 
of  hydrochloric  acid,  which  is  stated  by  Chapin 
to  decrease  considerably  the  delicacy  of  the  test. 
iMoreover,  the  addition  of  the  reagent  to  water 
alone  produces  a  heavy  yellow  to  brown  precipitate. 
It  appeared  to  the  author  that  a  more  stable 
solution  of  this  oxime  would  be  obtained  in  the 
form  of  its  sodium  salt,  which,  according  to 
llinski  and  Knorre  (loc.  cit.),  gives  on  addition  to  a 
solution  containing  colialt  a  salt  in  whicli  the 
cobalt  is  only  divalent.  It  has  been  found  that 
such  a  solution  provides  a  far  more  delicate  test 
for  cobalt  than  the  acetic  acid  solution  of  the 
reagent.  The  solution  recommended  for  use  is 
miich    more    dilute,    a    reagent    of    a    convenient 


strength  for  general  use  being  prepared  as  foUows  : 
01  grm.  of  a-nitroso-;S-naphthor  is  boiled  with 
20  c.c.  of  water  to  which  has  been  added  1  c.c. 
of  dilute  caustic  soda,  the  solution  filtered,  and 
diluted  to  200  c.c.  A  sample  of  the  reagent  has 
been  preserved  for  a  year,  and  there  does  not 
appear  to  be  any  reason  to  suppose  that  it  cannot 
be  kept  indefinitely.  In  carrying  out  the  test 
1  c.c.  of  ammonium  chloride  and  then  1  c.c.  of 
the  reagent  are  added  to  the  neutral  or  slightly 
alkaline  solution  under  examination.  The  pro- 
duction of  an  orange  to  claret  coloration,  or  a 
red  precipitate,  unaffected  by  acidifying  with 
dilute  sulphuric  acid,  is  characteristic  of  the 
presence    of    cobalt.     0001    mgrm.    of    cobalt    in 
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1  c.c.  of  wator,  or  1  part  of  cobalt  in  a  million  parts 
of  wat«r,  may  be  detect<>d  readily  by  the  test  as 
now  described,  this  amount  givinn  immediately 
a  elaret  coloration,  and  a  sliglit  red  precipitate 
on  allowint;  to  stand.  This  metliod  of  carrying 
out  the  test  witli  the  sodium  salt  is  hence  far  more 
delicate  than  the  method  originally  proposed 
and  now  in  general  use  ;  the  t«st  may  be  made  even 
more  di'licale  by  using  the  reagent  of  one-lifth 
the  concentration  recommended  above  for  general 
use,  and  comparing  the  test  with  a  "  blank." 
Tin-  colorations  obtained  with  nick'-l,  ferric,  etc., 
sjilts  are  all  destroyed  on  a<ldifyini;  with  sulphuric 
aiid.  It  is  immaterial  whether  the  <obnIt  is 
present  in  the  solution  as  nitrate  or  other  salt, 
provided  tliat  it  is  in  the  cobaltous  condition, 
whereas  llinski  atid  Kiiorre  Itor.  cil.)  st«U'  that  It 
is  neecs.sary  to  have  the  cobalt  present  ;us  chloride 
or  sulphate  in  order  that  their  method  shall 
succeed. 

The  test  is  not  alTecU-d  by  the  presence  of  zinc 
or  manganese  salts  in  the  solution.  The  presence 
of  large  amounts  of  nickel  interferes  with  the 
intensity  of  the  <'oloration,  although  it  does  not 
prevent  the  det<'<tion  of  the  cobalt,  a  yellow 
coloration,  and  eventually  a  red  prciipitate,  being 
obf<ained  with  a  solution  of  a  siimple  of  nickel 
ammonium  sulphate  which  cont-iiined  cobalt, 
wherea-s  solutions  of  s.iinples  of  nickel  nit,rate  and 
nickel  chloride,  containing  the  same  concerd ration 
of  nickel  but  free  from  colialt.  gave  green  solutions 
on  acidifying  the  testsolidion  with  sulphuric  acid. 
For  the  det^-cfion  of  cobalt  in  presence  of  large 
quantities  of  nickel,  it  is  advisable  to  reduce  the 
concentration  of  the  nickel  by  precipitation 
with  an  alcoholic  solution  of  dimethylglyoxime 
(Tschugaev,  loc.  cit.)  or  a-ben/,ildioxime  (Atack, 
loc.  cil.).  As  the  presence  of  either  of  these  nickel 
reagents  in  exces.s  gives  rise  to  a  cobalt  salt  which 
will  not  react  with  the  nitrosonaphthol  reagent, 
it  is  essential  to  separate  the  nickel  ))arlially  only. 

It  is  to  be  noted  that  this  iiiterfen^nce  with  the 
test  by  large  amounts  of  nickel  is  an  advantage 
in  general  analysis,  as  the  amounts  of  cobalt 
present  in  commercially  pure  nickel  salts  do  not 
give  a  precipitate,  but  only  a  coloration,  with 
the  new  reagent  at  the  concentrations  usually 
employed  in  r|ualitative  analysis,  whercius  such 
amounts  are  sulTicient  to  gi\e  the  test  with  the 
a<etic  acid  solution  in  such  a  manner  that,  as 
Chapin  remarks  {loc.  lit.),  students  report  cobalt 
as  present  in  every  solution  of  nickel  which  they 
analyse. 

The  test  is  not  affected  by  the  presencp  of  tartaric 
or  citric  acid,  which  may  therefore  be  employed 
to  keep  in  solution  members  of  (iroiip  III.  of 
the  .analytical  classillcation  ;  in  this  manner 
0001  mgrm.  of  cobalt  was  readily  detei-ted  in 
presence  of  1  mgrm.  of  iron  (as  ferric  ammonium 
citrate). 

The  quantitative  application  of  the  method  is 
vmdcr  examination. 


Meeting  held  al  the  Grand  Ilolel  on  Friday,  April  9tt, 
191.5. 


Mlt.    JUIJU8   HUBNEB   IN  TUB  CHAIR. 


THE    CONSTANTS    OF    THE    FATTY    ACIDS 
FROM    SULPHONATED    COD    OIL. 

BY    I..    G.    RADCLIFFE    AND    C.    W.    PALMER. 

It  is  well  known  that  all  .saponifiable  oils  can  be 
sulphonated  with  considerable  ease  and  complete- 
ness ;  moreover,  the  process  is  largely  carried  out 
on  the  cheaper  oils.  A  sulphonated  oil  has 
properties    and    constants    which    differ    entirely 


from  the  original  oil,  and  it  is  therefore  extremely 
difficult  to  identify  an  o\\  after  it  has  been  sul- 
phonated. 

It  has  lieen  thought  useful  to  sulphonate  certain 
oils  and  then  to  hydrolyse  the  sulphonated  product 
so  as  to  remove  completely  the  sulphonic  groiips 
and  linally  to  prepare  tin'  fatty  acids  therefrom 
and  compare  their  pro|)erties  with  those  of  the 
fatty  acids  from  the  unsulphonated  oil,  in  the 
hope  that  the  (igures  so  obtjiined  wouUl  prove  of 
use  in  the  analysis  and  iilentilication  of  the 
original  oil. 

The  cod  oil  used  was  a  brown  variety,  having  a 
sp.  gr.  of  0  !):(1  at  15-5'i('.  ;  saponihcation  vahie, 
l(!l?;j  ;  acid  value,  17t),  corresponding  to  St*% 
of  free  fatty  iu,-i<l  calculated  as  oleic  acid  ;  iodine 
value,  l7:>-7%. 

From  this  oil  the  free  fatty  acids  were  prepared 
by  saponifying  with  strong  potash  and  alcohol; 
thi^  soap  was  boilcil  with  water  to  remove  the 
ali-ohol  and  the  fatty  acids  precipitated  by  hydro- 
chloric acid.  The  clear  i>il  was  well  wsishcd  witii 
water,  separated,  and  heated  uidil  free  from 
moisture.  The  fatty  acrids  had  a  solidifying 
point  (titer  test).  22-8"  C.  ;  neutralisation  value, 
l'J4  ;  mean  molecular  weight,  289- 1  ;  iodine 
value,  ITS",,  ;  yielil  of  bcxaliromides,  .12%.  The 
sulphonation  was  performed  on  100  gnus,  of  the 
oil  in  a  suitalile  vessel  cooled  with  a  water-jacket 
and  provided  with  a  thermometer  and  a  mechanical 
agitator  driven  by  a  hot  air  motor.  To  the  oil 
:{5  grms.  of  concentrated  sulphuric  acid  was  adde<l 
drop  by  drop  from  a  tap  funnel  and  the  reaction 
was  carefully  contiolletl  so  that  the  t(!niperature 
did  not  at  any  tiiui^  rise  above  25  C  ;  no 
production  of  sulpluu-  dioxiile  was  noticetl.  After 
two  hours  stirring  no  further  action  was  observed, 
and  the  dai'keiiod  and  thickened  ijroduct  was 
washed  with  a  cold  saturated  sohdion  of  sodium 
sidphate  until  nearly  all  the  free  sulphuric  acid 
was  removed.  Tlie  proiluct  dissolved  in  dilute 
amniouia  to  a  <lear  sohdion.  Un  heating  the 
sulphonated  oil  in  the  water-oven  a  clear  ou  was 
obtained,  an<l  from  this  the  fatty  acids  were 
prt^pared. 

The  sidphonated  oil  was  saponified  with  aqueous 
cavistic  jiotash  .and  alcohol  in  the  same  way  as 
was  tlie  original  oil,  and  after  saponification  the 
fatty  acids  were  lil)erated  as  before,  well  washed, 
and  ilried  in  the  water  oven.  The  clear  oily  fatty 
acids  were  tested  for  sulphur  witii  negative  results. 
These  acids  were  of  nuich  harder  consistency  than 
the  acids  from  the  unsidphonated  oil  and  on 
examination  gave  the  following  data  :  .Solidifying 
point  (titer  test),  25-7°  (J.  ;  neutralisation  value, 
18:i  ;  mean  molecular  weight,  aOSti  ;  iodine  value, 
114-4%;  yield  of  hexabromides,  110%.  These 
figures  indicate  a  very  extensive  alteration  in  the 
cliemical  con-stitution  of  the  fatty  acids  regenerated 
from  the  sidphonated  oil  as  compared  with  those 
of  the  original  cod  oil. 

The  behaviour  of  other  oils  is  being  investigated 
and  the  further  results  will  be  communicated  in  a 
later  paper. 

Dlscussion. 

Mr.  J.  Allan  said  that  the  so-called  commercial 
cod  oils  were  mixtures  of  oils  obtained  from  all 
kinds  of  fish,  and  iisually  of  a  dark  brown  colour, 
and  in  an  advanced  state  of  <lecomposition. 
Such  oils  were  obtained  not  only  from  the  liver 
of  the  fish  l)ut  also  from  the  entrails.  Hence 
their  charact<>ristics  were  extremely  variable. 
It  was,  therefore,  difficult  to  understand  how  the 
authors  could  hope  to  find  any  means  of  establishing 
the  origin  of  sulphonated  oils  which  were  of  such 
diverse  origin.  The  treatment  of  fatty  glycerides 
with  sulphuric  acid  inevitably  resulted  in  the 
formation  of  hydroxy  a<ids  or  stearolactones  ; 
the  deternunation  of  the  acetyl  value  of  the  oil 
before    and    after    sulphonation,   thus    measuring 
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the  extent  of  the  introduction  of  hydroxy!  groups 
into  the  molecules  of  the  fatty  acids,  would, 
therefore,  be  likely  to  throw  further  light  on  the 
changes  taking  place  on  treating  the  oil  with 
sulphuric  acid. 

Mr.  L.  E.  Vlies  thought  that  8-9%  of  tree  acids 
was  high  and  that  the  authors  must  have  been 
working  with  "  coast  cod  oil."  In  his  experience 
maximum  sulphonation  would  not  be  obtained 
with  ordinary  sulphuric  acid  under  the  conditions 
indicated  ;  a  longer  action  and  the  use  of  mono- 
hydrate  being  necessary.  The  power  of  the 
sulphonated  product  to  emulsify  mineral  oil  was 
a  useful  g\iide  as  to  the  progress  of  the  sulphonation. 
The  sulphonated,  or  more  correctly  sulphated,  oil 
was  easUy  hydrolysed  by  boiling  with  dilute 
mineral  acid.  He  asked  the  authors  if  they  liad 
definitely  established  that  the  products  of  hydro- 
lysis were  hydroxylated  compounds. 

The  Chairman  asked  whether  it  could  be 
ascertained  what  kind  of  oU  or  what  mixture 
of  oils  had  ))een  used  in  tlie  manufacture  of  a 
Turkey-red  oil.  He  noted  that  the  fatty  acid  was 
different  when  recovered  from  the  sulphonated 
oil.  That  seemed  to  be  borne  out  by  the  fact 
that  in  dyeing,  different  shades  were  produced  veith 
different  oils. 

Mr.  F.  H.  Terleski  said  that  coast  cod  oil 
sometimes  contained  50  %  of  hydrocarbons.  Mr. 
Vlies  had  stated  that  8%  of  free  fatty  acids  was 
rather  high,  but  it  was  quite  common  to  get  as 
high  a  figure  as  80  %  on  the  saponiflable  matter. 

Mr.  Kadclipfe  said  that  he  had  carried  out  a 
considerable  amount  of  research  with  regard  to 
the  acetylation  value,  and  hoped  to  lie  able  to 
communicate  the  results  later.  The  present  work 
had  not  been  carried  out  with  a  view  to  identifying 
particular  cod  oils,  so  that  it  was  immaterial  for 
his  purpose  whether  the  oil  was  adulterated.  In 
reply  to  Mr.  Vlies,  the  sulphonic  group  could  be 
eliminated  partly  by  steam  and  completely  liy 
using  dilute  sulphuric  or  hydrocliloric  acid.  So 
far  as  he  had  been  able  to  observe,  the  products 
appeared  to  be  bydroxyl  compounds.  He  did 
not  know  of  any  method  which  would  identify 
the  original  oils  in  a  sulphonated  mixture  of  oils. 


THE  METAL  CONTENT  OF  SOME  LIN- 
OLE  ATE8  AND  HOSINATES. 

BY    L.    O.    RADCLIFFE    AND    C.    W.    PALMER. 

A  number  of  so-called  rosinates  and  linoleates 
ai'c  now  ottered  for  various  purposes  in  connection 
with  paints  and  varnishes,  and  these  are  usually 
made  either  by  fusing  an  oxide  of  the  metal  with 
rosin,  or  by  saponifying  rosin  with  caustic  soda  or 
sodium  carlionate,  care  being  taken  to  avoid  an 
excess  of  alkali,  and  then  adding  a  solution  of  a 
metallic  salt,  generally  the  svdpliate  or  the  chloride. 
The  precipitated  rosinat«,  resinati:,  or  sylviiiato, 
as  it  is  variously  called,  is  then  washed  with  water, 
pressed,  and  dried. 

The  precipitated  rosinates  contain  varying  per- 
<-entages  of  water,  whilst  those  produced  by  the 
fusion  method  are  anhydrous.  Common  rosin  or 
colophon}'  consists  almost  entirely  of  abietic  .acid, 
and  although  the  metallic  salts  of  this  acid  are 
nuich  used  in  the  lacquer  and  varnisli  industry  as 
driers  and  to  make  sub.stitutes  for  hard  resins, 
little  definite  information  has  been  published  in 
regard  to  their  chemical  composition.  Abietic 
acid,  according  to  Maly,  exists  in  rosin  as  the 
anhydride,  but  this  view  is  discredited  l)y  the  ease 
with  which  rosin  in  alcoholic  solution  can  be 
titrated  with  alkaUs.  Mach  has  isolated  a  form 
of  abietic  acid  by  extracting  rosin  with  70  % 
alcf)hol  and  then  repeatedly  recrystallising  the 
product  from  90",',  .ilcohol.  The  acid  which  he 
obtained  was  white,  but  melted  indefinitely  from 


148°  to  154°  O.  ;  he  suggested  for  it  the  formula, 
C,aHogO„  and  this  was  .supported  by  Tschirch  and 
Studer  (Arch.  Pharm.,  1903,  241,  495).  Fahrion 
olitained  a  similar  acid  from  American  rosin  and 
called  it  sylvic  acid.  Various  investigators  have 
studied  this  acid  obtained  from  rosin  and  have 
given  various  formulee  and  melting  points  for  it, 
Ijut  the  work  of  Bischol'f  and  Nastvogel,  now 
generally  accepted,  appears  to  settle  the  formula 
as  C2oH3„0  2.  It  is  not  nece.ssary  to  discuss  the  , 
work  of  Vesterberg,  Haller,  Jean,  and  others  on 
pimaric  acid. 

Certain  salts  of  abietic  acid,  described  later, 
have  been  prepared  in  connection  with  a  study  of 
the  relative  efficiency  of  driers,  and  we  are  in- 
debted to  Dr.  Knecht  for  a  quantity  of  crystalline 
abietic  acid  prepared  from  French  rosin.  This 
acid  melted  between  149"  and  156°  C,  and  had  a 
molecular  weight  of  304,  corresponding  to  an  acid 
('oiiH^oOo.  Since  abietic  acid  is  monobasic,  as 
shown  by  the  presence  of  only  one  carboxyl  group 
and  the  proport  ion  of  alkali  required  for  its  neutral- 
isation, the  composition  of  its  metallic  com- 
pounds can  be  represented  by  the  formula 
(Ci„H29.COO)2  :  M,  where  M  represents  a  divalent 
metal. 

The  salts  with  cobalt,  lead,  and  manganese  were 
prepared  by  dissolving  the  abietic  acid  in  alcohol, 
carefully  neutralising  with  an  alcoholic  solution  of 
caustic  potash,  and  evaporating  the  mixture  to 
dryness  ;  the  potassium  salt  was  dissolved  in  water 
and  a  solution  of  cobalt  chloride,  or  manganese 
chloride,  or  lead  acetate,  added  until  no  further 
precipitate  was  formed.  The  precipitate  in  the 
case  of  colialt  was  dark  heliotrope  in  colour,  the 
manganese  salt  faint  pink,  and  the  lead  salt  white. 
The  precipitates  were  filtered  and  thoroughly 
washed  with  cold  water,  dried  on  a  porous  tile, 
and  then  in  a  water  oven  until  of  constant  weight. 
The  cobalt  salt  was  analysed  by  igniting  until 
free  from  carbon  and  then  reducing  the  residual 
oxide  in  dry  hydrogen  and  weighing  as  metal. 
Calculated  for  ('C,„H.,Oj)  :  Co,  the  percentage  of 
cobalt  is  8-98  ;   found  908%  Co. 

The  manganese  salt  was  ignited  and  the 
residue  determined  as  MnjOj.  Calculated  for 
(CaoHj.O,)  :  Mn,  the  percentage  of  manganese  is 
8-3  ;  found  8-5%. 

The  lead  salt  was  ignited,  the  residue  treated 
\\'ith  strong  nitric  acid,  then  with  strong  sidphuric 
acid,  and  then  weighed  as  lead  sidphate.  Calcu- 
lated for  (CaoHoc.Oj)  :  Pb,  the  percentage  of  lead 
is  25-6  ;   found  25-9%. 

The  linoleates  are  prepared  from  linseed  oil  by 
converting  it  into  a  soap  and  then  adding  a  solution 
ot  the  salt  of  the  metal.  It  seems  rational  that 
such  siilistances  should  lie  valued  according  to  the 
content  of  metal  and  also  that  the  loss,  presumably 
of  water,  at  100° — 104°  C,  should  be  determined, 
in  the  case  of  the  precipitated  rosinates ;  therefore 
a  number  of  commercial  rosinates  and  linoleates 
have  been  examined  and  the  results  are  recorded 
herewith. 

It  may  be  of  interest  to  describe  briefly  the 
different'salts  and  some  of  the  uses  for  which  they 
have  been  suggested.  Precipitated  rosinate  of 
zinc  is  a  fine  white  powder,  ancl  the  fused  form  is  in 
rosin-like  lumps.  Both  are  used  to  harden  ordin- 
arv  rosin  ;  the  two  are  melted  together  at  180° — 
190°  ('.,  and  the  product  is  used  to  make  a  cheap 
varnish.  Precipitated  rosinate  of  calcium  is  a 
white  powder  and  the  fused  form  is  in  lumps,  as  is 
always  the  case  with  the  pro<hicts  made  )iy  the 
fusion  method.  It  is  useil  with  rosin  and  linseed 
oil,  giving  a  product  which,  when  thinned  with 
turpentine,  is  a  form  of  resin  lacquer. 

Rosinate  of  copper  has  only  lieen  examined  in 
the  precipitated  form  ;  it  is  a  fine  green  powder 
used  for  preparing  anti-fouling  marine  paints  antl 
also  for  wood  impregnation. 
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Rosinate  of  magnesium  is  mot  with  in  both  a 
l)r<'cipitatf(l  and  a  fused  form  ;  they  art'  |)i-a<  tically 
roloiirlt's-i  and  art-  used  in  sealing  wax  i'oin|u).si(i<>ns. 
TlifV  rontain  .small  (luaiditics  of  iron,  apparently 
MS  an  at'i'idental  impurity. 

i'rciipitatcd  rosiuatf  of  manganese  is  an  almost 
itilourle.ss  powder,  but  the  fused  form  is  in  dark, 
ri-ddish-brou  u  hinips.  Both  forms  are  important 
ami  elliiient  siccatives  or  driers,  and  u^jually  about 
l!  "„  dis.solved  in  hot  linseed  oil  is  sufflrient  to 
produce  an  oil  varui.sh,  liquiil  driei-s.  or  the  like. 
Ifosiiiato  of  lead,  in  both  forms,  is  also  .stated  to  be 
a  very  etiicient  drier,  and  it  is  xised  in  about  the 
same  proportion  and  in  the  same  way  as  the 
mannane.se  salt. 

Fused  rosinate  of  cobalt  is  generally  regarded  as 
being  the  most  etticient  drier  of  the  series,  but  it  is 
rather  expensive. 

.A.  mixed  rosinate,  containing  both  manganese 
and  lead,  Ls  made  in  the  fused  and  precipitated 
forms.  Such  a  mixed  salt  is  a  very  etiicient  drier, 
and  it  is  stat-ed  that  in  order  to  obtain  the  best 
results  the  manganese  and  lead  salts  should  be 
mixed  in  such  proportions  that  the  metallic  lead 
and  manganese,  in  the  finished  drier,  should  be  as 
,5  to  1   respectively. 

These  rosinates  are  soluble  in  lin.seed  oil  ;  the 
precipitated  ones  will  generally  dissolve  in  the  cold 
oil,  but  the  fused  ones  must  be  heated  with  the 
oil  to  about  120°  C.  ;  they  are  also  soluble  in 
turpentine.  Several  workers  have  examined  com- 
mercial rosinates  ;  vide  Ainsel  (Z.  angew.  Chem., 
189(!,  9,  429),  Meister  (Kai-benzeit.,  1907,  51,  1014), 
Hefelmann  (Chem.  Eev.  Fett-  u.Harz-Ind.,  1901,  8, 
191). 

Table  I. 
Metallic  rosinates. 


Name. 


Zinc,  precipitated 

Zinc,  fused 

Calcium,  precipitated 

Calciuiu,  fused    

Copp*?r,  precipitated    

Magnesium,  precipitated  . . . 

Magnesium,  fused 

.MjinfiancRc,  precipitated   . . . 

ManffHuesc,  fused  

I.ead,  precipitated    

Lead,  fufu-d    

Co)>alt,  fused  

Manganese-lead,  precipitated 
Manganese-lead    fused 


Manganese  oxalate  has  also  been  examined,  as  it 
is  used  as  a  drier  ;  the  sample  was  in  the  form  of  a 
.slightly  pink  powder  and  contained  30-9%  Mn. 
This  salt  is  prepared  by  adding  manganese  cldoride 
'solution  to  a  solution  of  neutral  sodium  or 
potassium  oxalate. 

The  linoleates  are  the  metallic  salts  of  lin- 
seed oil  fatty  acids,  and  can  be  made  by  the 
precipitation  method,  though  sometimes  the  mixed 
tattv  acids  are  heateil  with  the  oxide  of  the  metal. 
Tungates  made  from  the  fatty  a<-ids  of  tung  oil  are 
also  in  use,  but  these  have  not  been  examined. 

Two  commercial  acids,  known  respectively  as 
linoleic  acid  and  tinig  acid,  may  be  mentioned  here. 
Linoleic  acid,  in  the  form  of  a  thick,  semi-fluid 
yellow  substance,  has  a  characteristic  odour  :  the 
acid  value  is  1865  (corresponding  to  a  mea,n  mole- 
cular weight  of  300  to  301).  and  the  -saponification 
value  202,  i.e.,  15  5  mgrms.  of  pota.sh  wa.s  used  to 
saponify  some  unchanged  oil.  Tung  acid  was  in 
the  form  of  strongly  smelling  yeUowi.sh  semi-solid 
lumps,  having  an  acid  value  of  181,  a  mean 
molecular  weight  of  309  to  310,  and  a 
saponification  value  of  213  )    this  again  indicates 


the  presence  of  some  unchanged  tung  oil.  Both 
these  acids  are  used  in  varnish  making. 

The  following  is  a  brief  description  of  some  of  the 
linoleates  and  their  uses. 

Manganese  Uuoleate  is  in  the  form  of  yellowish 
lumps  and  is  used  jis  a  drier  in  varnish.  Ijead 
liiioleate  in  the  form  of  yellowish  liuups  is  used  for 
quick  drying  varnishes.  Both  of  these  can  be 
dissolved  in  warm  linseed  oil,  and  mixtures  of  the 
two  ai'c  Iroqueiitly   used. 

Copper  linoleate  is  in  the  lUrm  of  dark  green 
lumps  and  is  used  in  anti-fouling  paints. 

C!obalt  liiioleat<^-  is  in  Un'  form  of  dark  maroon 
coloured  ratlu^r  soft  lumps  and  is  a  very  powerful 
drier. 

iVluminium  linoleate  is  a  sticky  mass  and  is  used 
for  waterproofing  fabrics.  The  zinc,  calcium,  and 
magnesiuua  linoleates  have  also  been  examined. 

In  all  the  analyses  of  the  rosinates  and  the  lin- 
oleates the  materials  have  been  carefully  incinerated 
and  the  residue  suitably  dissolved,  and  precautions 
taken  to  ensure  the  use  of  a  method  and  precipitant 
which  would  etTectually  separate  the  metal  from 
any  other  substances.  In  no  case  has  the  ash  been 
taken  as  a  criterion  of  the  metal  content. 

Table  2. 

Metallic  linoleates. 

Percentage 
Name.  of  metal. 

Manganese   9*4 

Lead    25-8 

Copper    7*7 

Aluminium '■  ■  ■  4-:! 

Cobalt  9-5 

Zinc «0 

Calcium    8*3 

Magnesium 3-4 

Dl.SCUSSION. 

Mr.  J.  A  T.T.AM  said  that  if  it  were  possible  to  know 
the  ratio  of  metal  combined  with  an  equivalent  of 
the  acid,  say  the  abietic  acid,  and  how  much 
abietio  acid  was  free  in  the  mixture,  a  better 
comprehension  of  the  combination  of  the  materials 
mentioned  would  be  obtained.  The  proportion  of 
free  and  combined  resin  acids  coiUd  be  easily  ascer- 
tained by  determining  the  alkali  saturation  value 
and  calculating  how  far  the  amount  of  lead  found 
was  in  a  definite  ratio  to  the  quantity  of  alkali  taken 
up  by  the  fatty  acids. 


Scottish  Section. 


Mee.tivq  held  ill  (Ihisrioui  on  Tuesfhii/.  23rd  February 
1915. 


MK.    KOBEKT    HAMILTON    IN    THE    CFLUtt. 


NOTES  ON  TUli  ANALYSIS  OF  OUARA  AND 
GUARA    EXTRACT. 

BY    THOMAS    CALLAN,    M.,SC.,    PH.D. 

Guara  is  a  newly-introduced  tanning  material 
wliich,    according    to    Eitner    (Gerlier,    1914,    40, 

j<5 sti)   is   identical   with   a   material   introduced 

25  years  ago  under  the  name  of  Cascalotte.  It  was 
thought  to  be  of  interest  to  compare  the  niaterial 
ottered  to  British  tanners  as  "  guara  "  with  the 
material  described  by  Eitner.  According  to  Eitner 
guara  consists  of  the  ground  fruits  of  a  variety  of 
divi  native  to  South  and  Central  America,  freed 
from  seeds  and  woody  h\isks.  In  agreement  with 
this  the  samples  of  guara  examined  were  found  on 
microscopical     examination     to     consist     almost 
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wholly  of  fririt  wall  rmmis  the  outer  husk.  The 
most  distinctive  features  in  the  microscopical 
appearance  are  the  small  brown  plates  showing  a 
honeycomb  structui-e  and  small  brown  plates 
furnished  with  stiff  needle-shaped  haus,  probably 
portions  of  outer  epidermis  and  underlying  tissue. 
According  to  Eitner  (toe.  cil.),  guara  contains  a 
mixture  of  pyrogaUol-  and  catechol-tannins,  but 
practically  all  the  reactions  of  guara  tannin  were 
found  to  agree  with  a  pyrogallol-tannin  closely 
resembling  the  tannins  of  sumach  or  myroVjalans. 
Thus  a  dilute  aqueous  infusion  of  guara  gives  a 
violet-blue  coloration  with  iron  alum,  no  precipitate 
with  bromine  water,  no  phloroglucinol  reaction 
with  a  deal  shaving,  a  yellow  precipitate  turning 
green  with  lime  water,  a  slight  precipitate  with 
formaldehyde  and  hydrochloric  acid,  a  yellow 
coloration  with  sodium  sulphite,  an  intense  red  or 
brownish-red  coloration  with  an  ammoniacal 
solution  of  potassium  ferricyanide  in  very  dilute 
solution,  a  pink  lo  p\irple  coloration  with  Bennett's 
iodine  test,  and  a  deep  orange-lirown  colour  with 
nitrous  acid.  With  concentrated  sulphui'ic  acid, 
however,  a  crimson-pink  coloration  changing  to 
pink  on  dilution  is  obtained — a  reaction  given  by 
most  catechol-tannins. 

A  number  of  analyses  of  various  samples  of 
guara  made  during  the  past  two  years  show  that 
material  of  a  remarkably  constant  quality  is  being 
supplied.  The  following  are  typical  analyses, 
carried  out  according  to  the  ofificial  method  of  the 
International  Association  of  Leather  Trades 
Chemists  : — 


Tans. 

Non-tans. 

Insoluble. 

Moisture. 

% 

% 

% 

% 

1. 

43-5 

23-8 

22-n 

10-7 

2. 

46-2 

25-8 

19-0 

9-0 

3. 

48-4 

23-2 

17-7 

10-7 

4. 

44-8 

23-1 

21-7 

10-4 

JVIr.  H.  Lang,  of  the  Gryfe  Tannery,  Ltd.,  kindly 
carried  out  for  me  a  munl)er  of  tanning  experi- 
ments with  guara  and  also  made  trials  of  this 
material  on  the  large  scale  in  conjunction  ^vith 
other  tanning  materials.  According  to  these 
experiments,  skins  tanned  entirely  with  guara 
gave  a  soft,  well-flUed  leather,  resembling 
a  gambier  tannage  rather  than  a  sumach  or 
myrobalan  tannage  such  as  the  presence  of 
pyrogallol-tannins  might  lead  one  to  expect' 
The  well-noui'ished  appearance  of  guara-tanned 
leather  may  therefore  be  largely  due  to  the  natiire 
of  the  non-tannins  present. 

Guara  is  quite  free  from  the  liability  to  give 
excessive  fermentation  such  as  is  characteristic 
of  divi.  However,  its  fine  state  of  subdivision 
prevents  guara  from  being  readily  leached,  although 
the  tanning  matters  are  very  readily  soluble. 
Guara  has  been  found  excellent  for  developing 
acidity  in  the  tan-liquors,  and  when  used  with 
untreated  quebracho  extract  has  a  very  favourable 
influence  on  the  colour  of  the  leather.  It  has 
been  found  particularly  useful  mixed  with 
queljracho  extract  in  the  paddle,  as  it  does  not 
draw  the  grain  but  gives  a  soft  and  mellow  tannage. 
The  most  characteristic  features  of  guara  are  its 
acid-forming  properties  and  the  light  colour  and 
mellowness  of  the  tannage. 

Guara  extract.  Only  one  sample  of  guara 
extract  (soUd)  has  been  examined,  as  this  material 
is  no  longer  imported. 

The  analysis  gave  tans,  ilT'i,;  non-tans, 
300%;  insoluble,  11-0%;  moisture,  17-3%, 
agreeing  closely  with  the  analysis  given  by  Eitner. 
Guara  extract  gives  a  very  dark  coloured  infusion 


and  besides  being  actually  weaker  in  tannin,  is 
inferior  in  all  respects  to  the  natural  product. 
The  large  amount  of  insoluble  matter  makes  its 
filtration  during  analysis  very  diflicult.  It  is 
reported  by  Eitner  to  make  a  dark-coloured  and 
unsatisfactory  leather,  and  as  it  has  not  )jeen 
favourably  received  by  British  tanners  it  is  no 
longer  imi^orted. 


NOTE    ON    THE    ANALYSIS    OP    TANNING 
MATERIALS. 

BY    THO.S.    CAXLAN,    M.SC,    PH.D. 

Whilst  the  experiments  on  guara  described  in 
the  ijrevlous  paper  were  in  progress,  there  appeared 
a  paper  by  11.  G.  Bennett  (this  J.,  1914,  1182— 
1184)  in  which  a  modified  method  of  tannin 
analysis  was  proposed. 

Briefly  stated,  Bennett  proposes  to  modify  the 
present  official  method  of  the  International 
Association  of  Leather  Trades  Chenusts  by  (1) 
exactly  neutralising  the  hide  powder  before  the 
preliminary  chroming,  (2)  using  less  hide  powder, 
{3)  dikiting  the  solution  to  be  detannised  with  an 
equal  volume  of  «ater,  (4)  using  a  luore  liasic 
cliromium  salt  for  chx'oming.  The  object  of  these 
modifications  is  to  olitain  lower  tannin  results 
and  higher  non-tannius.  this  being  a  step  towards 
greater  accuracy,  as  the  chief  objection  to  the 
present  method  is  that  the  hide  po^\"der  alisorbs 
small  quantities  of  non-tannins  as  well  as  tannins. 
To  test  this  new  method  analyses  were  made  of 
guara  using  (1)  the  present  oflRcial  methotl  with 
American  hide-powder  of  standard  quality,  (2) 
Bennett's  method  using  American  .standard  hide- 
powder,  (3)  Bennett's  method  using  finely  ground 
hide-powder  obtained  from  the  Deutsche  Versuchs- 
anstalt  liir  Lederindustrie,  Freiberg.  Using  the 
same  tamun  solution,  the  amount  of  non-tannins 
obtained  by  these  three  methods  were,  to  give 
only  one  example.  231%,  281%,  and  25-4% 
respectively.  Repeat  experiments  gave  similar 
results. 

In  each  case  50  c.c.  of  the  detannised  filtrate  was 
tested  by  the  official  test  for  tannin  (the  addition, 
drop  by  drop  of  a  1  "o  gelatiu-10°o  salt  solution) 
when  no  turbidity  or  opalescence  was  obtained, 
indicating  apparent  complete  detannis.ation.  This 
would  indicate  that  the  most  accurate  result  was 
No.  2  showing  the  least  absorption  of  non-tannins. 
The  correctness  of  this  reasoning,  however,  depends 
entu-ely  on  the  trustworthiness  of  the  official 
gelatin-salt  test.  The  non-tannin  filtrates  were 
therefore  re-tested  by  the  tannin  test  dexdsed  by 
Stiasny,  which  consists  of  adding  1  c.c.  of  a 
saturated  salt  solution,  then  2  drops  of  1  %  meta- 
phosphoric  acid  solution,  and  finally  2  drops 
of  5  °Q  gelatin-5  %  salt  solution  to  3  c.c.  of  the 
solution  to  be  tested.  With  this  more  sensitive 
test  No.  1  and  No.  3  showed  no  tannin,  whilst 
No.  2  showed  a  distinct  trace.  The  dried  iion- 
taunin  residues  after  weighing  were  therefore 
dissolved  in  15  c.c.  of  warm  distilled  water,  filtered 
and  3  c.c.  tested  by  Stiasny's  test.  No.  1  gave  no 
reaction.  No.  2  gave  a  heavy  precipitate,  whilst 
No.  3  .  gave  a  distinct  opalescence,  indicating  a 
slight  trace  of  tannin.  From  these  experiments 
with  guara,  which  were  repeated  several  times  mth 
similar  results,  the  only  method  showing  perfect 
detannisation  is  the  present  official  process,  although 
the  amount  of  tannin  remaining  unabsorbed  in 
Bennett's  method  when  the  finely  ground  Freiberg 
powder  is  used,  is  very  small.  Although  the 
present  official  method  undouVjtedly  detannises 
very  completely,  this  does  not  mean  that  it  is  the 
more  accurate,  as  these  experiments  4o  not  show 
how  much  non-tannin  is  also  absorbed      A  number 
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of  expiTiincnts  were  then  made  to  tlotenniiie  the 
iil>prc)xiiiiate  (legr«>ee  of  aeoiiraey  of  the  jnesent 
olVieial  tannin  test.  With  a  sohition  of  ciiara  .and 
also  of  eheslnut  I'xtiait  it  was  found  that  "itl  e.e. 
containing  10  nigiins.  of  tannin  i^ave  a  distinet 
reaetion.  whilst  (if)  niKi'ins.  in  50  c.e.  coidd  not  l)e 
ih'teited,  although  Stiasny's  test  readily  showed 
as  little  as  :i  nigrnis.  in  ")()  e.e.  when  only  :!  e.e. 
of  solution  was  taken  for  the  test.  With  ((uelirailio 
extrart  the  otlieial  test  is  nion- delicate,  inilicatinK 
distinctly  .">  nigrnis.  luit  not  Ur>  nigrms.  of  tainiin 
in  50  c.e.  Ifc  follows,  therefore,  that  a  sohition 
apparently  eonipletely  detannised  when  tested  hy 
the  oOiiial  method  may  still  contain,  with  some 
tanning  materials,  up  to  li  5  mgrms.  of  tannin 
in  50  C.1-.  This  would  correspond  in  the  <ase  of  a 
tanning  material  cont^iining  about  50 ''o  tiinnin 
to  nearly  2°^  Ijinnin.  whilst  with  Bennett's  method, 
owing  to  increased  dilution,  it  corrc'sponiis  to  abont 
double  this  amount.  Before  conclusions  as  t<i  the 
r«'lative  efticiency  of  dilTerent  methods  of  detaimis- 
ing  tannin  solutions  c!in  bi-  drawn,  it  is  therefore 
necessary  th.at  a  more  stringent  test  than  the 
present  olTieial  tannin  test  be  used.  A  sullieiently 
stringent  test  would  be-  to  concentrate  C  <-.c.  of  the 
presmnably  detanniseil  solution  (or  12  c.e.  if 
Bennett's  method  or  other  method  involving 
solutions  more  dilute'  than  the  present  limits  be 
used)  to  3  c.e.  and  apply  .'Stiasny's  test. 

In  the  course  of  a  number  of  analyses  of  varioui^ 
tanning  materials  It  wa.s  found,  as  in  the  case  of 
guara,  that  the  non-tannin  liltrales  olitaineil  in 
Bennett's  metho<l.  using  slandard  American  hide 
powder,  showed  in  many,  though  not  all,  cases 
distinct  traces  of  t.imiin,  even  aft^-r  shaking 
20  ininut<*s  with  hide  powder,  when  tested  by  the 
more  sensitive  method  after  concentration,  although 
no  tannin  was  shown  by  the  oflicial  test.  It 
would  appear  therefore  that  the  alteration  in 
the  various  factors  in  this  method,  ilesigned  to 
reduce  absorption  of  non-tannins,  has  been  carried 
too  far,  and  although  in  all  jirobaliility  the  gain  in 
accuracy  owing  to  reduced  absorption  of  non-taiLs 
is  more  than  the  error  introduced  by  the  non- 
absorption  of  traces  of  tannin,  the  i)resence  of  this 
latter  error  will  probably  prove  a  strong  objection 
to  the  method  as  it  now  stands. 

In  conclu.sion  it  may  be  noted  that  .although 
Stia.sny's  test  will  give  a  positive  reaction  with 
gallic  acid  in  sullieiently  concentr.ated  solution, 
it  will  not  show  150  nigiins.  of  gallic  acid  in  50  c.e, 
which  is  about  the  maxiimim  amount  of  gallic 
a<-id  likely  to  be  present  in  a  detannised  solution 
even  after  concentrating  to  half  its  volume. 


Sydney  Section. 


THEllMO-REGULATOll  FOR  THERMO- 
STATS. 

BY    C.    W.    R.    POWELL. 


Errata. 


In  the  report  of  the  author's  replv  to  questions, 
on  p.  900  of  the  Sept.  30th.  1914.  is.sue  of  this 
Journal,  for  "  witliin  half  a  degree  "  read  within 
"  one  twentieth  of  a  degree,"  and  for  "  '.'•  litres  " 
read  "  3  gallons." 


Obituary. 


IlUdO  MUI;LE1{. 

Dr.  Hugo  iVliiller  died  suddenly,  in  his  eighty- 
second  year,  at  ( 'amberley,  Suricy,  on  .May  2;!rd. 
He  studied  chemistry  under  hlrdmann  in 
Liip/.ig  and  Wohler  in  (iottingen,  where  in  1853 
he  took  tlie  I'li.l).  degree,  lie  then  went  to 
Munich  to  act  as  a-ssistant  to  Liiebig,  but  soon 
came  to  England,  on  llofmann's  invitation,  to 
.assist,  Warren  de  la  Hue  in  the  investigation  of 
Biuiuese  naphtha:  through  the  advici'  which 
he  was  able  to  give  when  consulted  by  Thos. 
De  la  Hue  and  Co.  (in  whose  factory  tliey  had 
their  laboratory)  it  l)ecame  .so  obvious,  after 
a  time,  that  tlie  services  of  a  chemist  would  be 
of  value,  that  he  wius  induced  to  eider  the  firm, 
though  originally  he  had  intended  to  adopt  a 
scientiiic  career  ;  he  ultimately  became  a 
partner  and  a  director  when  tin;  business  was 
made  into  a  limited  company.  A  man  of  wide 
knowledge,  possessed  of  great  technical  skill 
and  manipulative  power,  he  conlril^uted  very 
largeh'  to  the  development  of  the  Ijusiness, 
especially  in  the  .Stamp  and  Bank  Note  Dep.art- 
ments  in  wliich  his  artistic  as  well  as  his 
scientific  gifts  were  of  peculiar  value  ;  he  was 
one  of  the  first  to  de\'eIop  electrotyping  and 
much  improved  lithographic  and  colour  print- 
ing in  this  connexion  ;  he  was  also  a  great 
authority  on  paper  and  the  author  of  an  uu- 
portant  monogi'aph  on  cellulose,  the  first  to  deal 
witli  the  subject  in  .any  thorough  manner.  He 
retired  in  1902  and  then  took  up  work  in  the 
Davy-Faraday  Laboratory  founded  by  Dr. 
Mond  in  connexion  with  tlie  Hoyal  Institution. 
During  the  past  twelve  years,  he  has  been  a 
constant  attendant  there,  working  long  hours 
daily — not  the  sliort  time  wliich  Professor 
I'erkin  recently  deprecated,  in  his  Presidential 
address,  as  customary  among  young  students 
in  tlie  Oxford  laboratory.  Two  investigations 
of  superlative  interest  were  caia'ied  out  by  him 
during  this  period — one  relating  to  a  sul>stance 
(Cocositc)  whicli  he  first  met  with  in  palm  leaves 
l)ut  sulisequently  identifieil  with  the  scyllitol 
separated  from  the  dog-fish,  an  isomeride  of 
inositol  ;  the  other  to  tlie  peculiar  bloom  on  the 
leaf  and  flower-stalk  of  many  species  of  primula, 
which  he  identified  wit ii  Flavone  ;  this  was  pre- 
viously unknown  as  a  natural  prodiut,  and  the 
discovery  is  of  special  interest,  as  Flavone  is 
the  parent  of  a  great  group  of  yellow  colouring 
matters  present  in  plants.  In  execution,  these 
two  inquiries  are  models  of  method  and  remark- 
able as  examples  of  the  great  technical  skill 
of  the  school  to  which  Dr.  Miiller  belonged,  which 
now  -unfortunately  has  so  few  followers. 

Dr.  Miiller,  at  first  an  ardent  mineralogist, 
tlirough  his  love  of  Nature,  gradually  passed 
over  to  liotany  and  to  horticulture  ;  during 
the  past  30  years,  he  has  been  noted  as  a 
gardener,  particularly  for  his  knowledge  of  the 
haliits  of  plants.  lie  was  a  man  who  was 
greatly  beloved  by  his  circle  of  friends.  He 
was  elected  a  Fellow  of  tlie  Royal  Society  in 
1806.  He  entered  the  ("hemiqal  Society  in 
1859  and  serve<l  it  as  l<\)reign  Secretary  from 
18(59  to  1885,  when  he  became  President.  Ue 
was  an  original  member  of  this  .Society. 
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Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remittinu  as  follows  :^ 

English. — Gd.  each,  to  the  Comptroller  of  the  Patent  Office,  Southampton  Buildiugs,  Chancery  Lane,  London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1   fr.  05  c.  each,   as  follows:    Patents  dated   1902  to   1907  inclusive,   Belin  et  Gie.,  56,  Rue    Ferou    8,    Paris 
Patents  from  1908  to  date,  L'Iraprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
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1.— GENERAL  PLANT  ;    MACHINERY. 

Patents. 

Crushing   apparatus.     J.    Russell,    London.     Eng. 
Pat.  29,175  of  1913.    Date  of  appl..  May  7,  1914. 

The  cogs  of  the  crushing  apparatus  have  square 

1 


teeth  which  work  point  to  point,  as  shown. 

— W.  H.  C. 

Crushers.     A.  W.  Warsen,  New  York.     Eng.  Pat. 
13,337,  May  30,   1914. 

To  prevent  damage  to  the  machinery,  the 
oscillating  lever,  which  carries  one  of  the  jaws,  is 
provided  with  an  arm  mounted  resiliently  on  the 
lever,  so  that  the  latter  remains  immovable  when 
an  object  of  high  resistance  enters  between  the 
jaws.— W.  H.  C. 

Filtering  apparatus.     W.    E.   Trent,    Reno,   Nev., 
U.S.A.     Eng.  Pat.  10,2,50,  April  25,  1914. 

Filter  trays  are  mounted  round  the  periphery  of 
a  frame,  which  is  rotated  about  a  horizontal  axis, 
so  that  they  are  free  to  oscillate.  Each  tray  has 
a  suitable  filter  medium  and  a  perforated  pipe  for 
the  supply  of  washing  and  flushing  wat«r  ;  the 
space  beneath  the  filter  medium  is  connected  by 
pipes  to  a  vacuum  pump.  The  trays  are  normally 
maintained  in  a  horizontal  position,  and  are  fiUed 
in  succession  ;  the  liquid  portion  is  drained  away, 
and  the  cake  washed  it  necessary.  The  cake  is 
then  discharged  by  tilting  each  tray  as  it  approaches 
the  lowest  position,  and  flushing  water  is  supplied. 
if  necessary,  to  detach  the  cake. — W.  H.  C. 

Fitter.  M.  Cole,  Washington,  D.C.  U.S.  Pat. 
1,137,581,  AprU  27,  1915.  Date  of  appl., 
Sept.  5,   1914. 

The  filter  system  comprises  a  vertical  primary,  a 
horizontal  secondary,  and  a  vertical  final  chamber, 
the  final  chamber  being  higher  than  the  others. 
Each  chamber  is  divided  by  a  perforated  partition 
into  two  compartments,  of  which  only  one  contains 
filtering  medium.  The  chambers  are  connected  by 
piping,  and  a  heating  medium  may  be  introduced 
for  sterilising  them. — W.  H.  C. 

Mixing  apparatus.     R.  B.   Grey,  London.     Eng. 
Pat.   1890,  Feb.  5,   1915. 

A  PBOPELLER  agitator,  mounted  and  rotated  on  a 
central  vertical  shaft  within  the  mixing  tank, 
is  raised  and  lowered  by  means  of  a  cord  and  pulley 
driven  from  the  shaft.  A  diverter  blade  is 
mounted  in  the  tank  near  the  centre  of  the  upper 
part  of  the  liquid  to  disturli  the  surface  tension  of 
the  vortex  caused  by  the  propeller. — W.  H.  C. 


Mixing  and  kneading  marhinc.  R.  Herbst,  Halle, 
Germany.  U.S.  Pat.  1,138,054,  May  11.  1915. 
Dat«  of  appl.,  July  2,  1913. 

The  kneading  member.  2,  pivoted  in  the  rotating 
support,    12.  is  reciprocated   by   rotation    of   the 


driving  wheel,  8,  through  the  medium  of  the 
inclined  pin,  1.3,  and  ball  bearing,  4. — W.  F.  P. 

Dryer  ;    Centrifugal .     O.  A.  Wendell,  Joliet, 

111.     U.S.  Pat.  1,136,988,  AprQ  27,  1915.     Date 
of  appl.,  July  14,  1913. 

The  material  to  be  dried  is  delivered  into  the 
basket  from  a  spout,  which  is  rotated  about  the 
same  axis,  and  in  the  same  direction  as  the  basket, 
but  at  a  different  speed.  The  dried  material  is  dis- 
charged by  the  centrifugal  force  through  a  trap  in 
the  bottom  of  the  basket,  which  is  opened  at 
intervals.— W.  H.  C. 

Desiccating  apparatus.  J.  C  MacLachlan,  Chicago, 
lU.  U.S.  Pat.  1,138,769,  May  11,  1915.  Date 
of  appl.,  March  16,  1914. 

TiiE  material  is  carried  by  a  current  of  air  into  the 
upper  part  of  a  rectangular  chamlier  at  one  end, 
and  the  solid  particles  are  separated  by  inclined 
screens,  which  extend  from  the  upper  part  of  the 
sides  to  the  centre  line  of  the  floor.  The  air  passes 
tlu-ough  the  screens  and  Ls  discharged  through 
exhaust  ports  in  the  side  walls,  near  the  opposite 
end.  The  separated  material  is  removed  from  the 
chamber  by  a  screw  conveyor. — W.  H.  C. 

Air  washing  and  conditioning  apparatus.  W.  H. 
Carrier,  Assignor  to  Buffalo  Forge  Co..  Buffalo, 
N.Y.  U.S.  Pat.  1. 138.081,  May  4,  1915.  Date 
of  appl.,  .Tan.  21,  1910. 

The  air  or  gas  is  drawn  by  the  fan,  B,  downwards 
between  the  baffles,  C,  upon  which  the  washing  or 
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moistening  liquid  is  sprayed  from  the  nozzles,  E. 

— W.  H.  C. 

^Vashing,  cleaning,  and  cooling  gases  ;    Apparatus 

for .     H.    E.    Theisen,    Munich,    Germany. 

U.S.    Pat.    1,139.385,    Jlay    11,    1915.      Date  of 
appl.,  Oct.  20,   1913. 

The  apparatus  is  divided  by  a  partition  into  a 
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central  fan  coiupnrHueiit  and  laU'ral  washing  com- 
partments. The  latt<>r  are  provided  witli  several 
concentrie,  annular  disiut^j;rati)r  members,  sup- 
ported on  and  i-otated  by  a  disc,  and  a  suitable 
washing  Huid  is  direot-ed  against  the  disintegrators 
through  perforations  in  the  disc.  Means  are  pro- 
vided for  preventing  liquid  piissing  from  the  wash- 
ing to  the  fan  compartment. — W.  11.  ('. 

lioiler  fur  idUisinij  icii.ste  lirnl  [fnmi  rei/fneralwc 
meiallunjical  funiacen].  V.  .T.  Macon,  ("liirago.  111. 
U.S.  Pat.  I,i;i8,:310,  Mav  4.  UtlS.  Date  of  appl., 
Jan.  7,  1915. 

Hot  waste  gases  are  passed  successively  through 
two  communicating  tire-tuhe  l)oilers,  placed  in 
series,  and  water  is  fed  into  the  cooler  lower  part 
of  the  second  boiler. — W.  H.  C. 

Corrosive  fumes  in  tjasert  ;  Apparatus  for  ncutraiiting 

.    T.  E.  Murray  and  K.  H.   Hicketts,  New 

York.  U.S.  Pat.  1.180,05:5,  Mav  11,  1015.  Date 
of  appL,  Feb.  1,  1015. 
The  current  of  gas  is  caused  to  impinge  successively 
upon  the  surfaces  of  a  number  of  vertical,  per- 
forated platt^s.  contained  in  a  casing.  A  film  of 
suitable  liquid  tnckles  over  the  surfaces  of  the 
plates.  The  liquid  absorbs  the  impurities  and 
flows  down  to  the  bottom  of  the  casing,  from  which 
it  is  continuously  elevated  (o  a  reservoir  in  the 
upper  part  of  the  casing,  and  flows  over  the  plates 
again. — W.  H.  C. 

Kiln.  S.  P.  Beebout,  New  Cumberland,  W.  Va., 
and  T.  E.  Morgan,  Columlnis,  Ohio.  U.S.  Pat. 
1,139,:327,  May  11,  1015.  Date  of  appl..  May  1, 
1014. 

Furnaces  are  arranged  at  int^-rvals  around  the 
annular  wall  of  the  kiln,  and  the  (ire-ga-ses  pass 
through  openings  in  the  wall  into  "  bags  "  or 
chimneys  which  communicate  at  their  upper  ends 
with  the  interior  of  the  kiln.  The  ware  is  sup- 
ported on  a  grid  floor  .above  an  annular  flue 
encircling  the  kiln  at  the  inner  surf.ace  of  the 
enclosing  wall,  this  grid  floor  being  spaced  away 
from  a  lower  floor,  which  is  not  perforated  except 
for  a  central  opening  communicating  with  a 
chamber  below.  The  central  chamber  is  connected 
by  radial  flues  with  the  annidar  flue  and  by  .a  main 
flue  with  the  stack  ;  the  radial  flues  slope  down- 
war<ls  towards  the  central  chamber,  and  the  main 
flue  is  provided  «ith  a  damper  for  controlling  the 
draught.  The  t<i{j  of  the  annular  flue  is  perforat-ed 
between  the  "  bags,"  and  th<;  inner  wall  of  the 
flue  has  openings  communicating  with  (lie  space 
between  the  two  floors  of  the  kiln,  tlie  size  of  the 
openings  Ijeing  greater  the  more;  distant  they  are 
from  the  "  bags." — A.  S. 

Samples  of  limiids  contained  in  receptacles  ;  Appar- 
atus for  takin// .    J.  Acker,  E.  Schmitz,  and 

L.  Gourwitscl'i.   Gcr.  I'at.  ilS:.M7:2,  1m  b.  10,  1014. 

The  sample  is  collected  in  a  hollow  cylinder  fitted 
with  a  piston,  means  being  provided  for  lowering 
and  rai-sing  the  cylinder  and,  during  (he  latter 
operation,  simultaneously  raising  tlic>  piston  within 
the  cylinder.  The  mechaiiisiii  is  so  ariaiiged  that 
the  upward  movements  of  the  piston  within  the 
cylinder  and  of  the  cylinder  within  the  receptacle 
are  proportional  to  one  another. —  A.  S. 

Filters  ;  Pressure  ■ 


IIa.-^FUEL;    GAS;    MINERAL   OILS  AND 
WAXES. 

Coal  and  coke  prodwlion  in   (lermani/.    Board   of 
Trade  J.,  May  27,  1015.' 

TiiK  "  Frankfurter  Zeifung  "  of  Alay  1st  gives  the 
follo\ving  statistics  of  t lie  production  of  coal,  coke, 
etc.,  in  Germany  : — 


.  E.  T.  Sweetland,  .Montclair, 
N.J.,  U.S.A.  Eng.  Pat.  0010,  April  9,  1914. 
Date  of  appl.,  April  12,  lOKi. 

See  U.S.  Pat.  1,083,305  of  1014  ;  this  .T.,  1914,  341. 

Tube-mill.  W.  B.  Easton,  Chicago,  111.  U.S.  Pat. 
l,i:{0,t)51.  May  18,  1915.  Date  of  appi.,  .Tune  8, 
1914. 

See  Eng.  Pat.  14;234  of  1914  ;  this  .T.,  1915,  89. 


1913 
Metric  toils. 


19U 
Metric  tons. 


Ciul 

liijJiniUf    . 

Coke    

Briquettes. 


101,511,154 
87,118,343 
32,107.716 
27.241,755 


101,535,224 
83,94t5,UO(! 
27,324,712 
27,397,529 


Mineral  oils;  Optical  activity  of •.    C.  Engler 

and  W.  .Steinkopf.    Ber.,  1014,  47,  3358—3302. 
J.  Chem.  Soe.,  1915,  108,  i.,  205—206. 

Sporadic  optical  .activity  in  mineral  oils  can  be 
attrilmted  to  contact  with  optically  active  animal 
or  vegetable  matter,  liut  universal  ai'tivity  is  ,a 
strong  argument  in  favour  of  an  organic  origin. 
In  examining  oils  for  optical  activity  they  should 
be  separated  into  <as  large  a  number  of  fractions 
as  possilile,  and  these  frequently  require  to  be  re- 
distilled ;  otherwise  optically  active  constituents 
disseminated  tlirough  the  mass  of  the  oil  may 
escape  detection,  particularly  if  both  doxtro-  .and 
laevo-rotatory  constituents  are  present.  Mineral 
oils  readily  lose  their  at-tivit.y,  wholly  or  in  part, 
when  exposed  to  a  high  temperature  ;  distillation 
should  be  efl'ected,  tlierefore,  under  the  lowest 
possible  pressure  and  from  small  vessels,  super- 
heating being  avt>iili(l.  'Die  autliors  have  found 
some  portions  \v\t\\  distinct  optical  activity  in 
every  mineral  oil  which  they  have  investigated. 

Electrical  cj:cituhlllly  and  cotiductivity  uf  liquid  insu- 
lators [boi-cnp.  litjlit  ]>ctroleum.  etc.].  D.  Ilolde. 
Ber..  1014.  18,  3230—3257.  J.  Chem.  Soc,  1015, 
108,  ii.,  200—210. 

It  is  well  known  in  laundry  works  that  when 
woollen  goods  are  moved  about,  in  benzene  the 
former  become  positively  and  tlie  latter  negatively 
charged,  and  that,  on  approach  of  tiie  hand,  a 
sp.ark  discharge  may  occur,  causing  ignition 
of  the  liquid.  To  obviate  tliis  danger,  Kichter 
has  proposed  the  addition  of  magnesium  oleate, 
the  action  of  which  prolialily  depends  on  an 
increase  in  thi'  specilic  coiiductivity  of  the 
benzene.  Liquid  insulators,  such  as  ether,  light 
petroleum,  and  benzene,  can  acipiire  a  charge 
amounting  to  several  thousand  volts  when  pumped 
through  metal  tubes,  and  to  iiiiniiiiise  the  danger 
of  fire  in  such  cases  Kicbtcr  lias  luoposed  that  the 
tubes,  reservoirs,  etc.,  should  be  earthed.  These 
measures  have  been  criticised  by  Dolezaiek  (this 
,T.,  1014,  1147),  who  considers  that  in  the  case  of 
good  insulators  the  charge  cannot  lie  dissipated 
sufficiently  rapidly  in  this  manner.  The  author's 
experiments  show  that  tlie  specific  coiiductivity 
of  dilTerent  speciiiieiis  of  Laboratory  beii/.ene  and 
light  petroleum  is  10~"  to  lO""-.  The  degree  of 
electrical  excitement  of  a  liquid  of  low  electrical 
conductivity  caused  by  passage  under  pressure 
througli  narrow  iiK'tal  tubes  ilepeiids,  other  things 
being  efjual,  on  the  coiiducti\  ity  of  I  lie  liquid,  wliich 
is  iiillueiiced  by  tcmiier.at lire,  and  moisture  and 
other  impurities.  'VUr  electrical  charges  acquired 
by  liquid  iiisulatoi's  (benzene  or  light  petroleum) 
by  passage  thicmgli  narrow'  tubes  are  instantly 
dissipateil  under  the  conditions  of  the  experiments 
by  earthing  the  receivers  when  the  conductivity 
is  not  less  than  1U~'6.  Tliis  effect  does  not  appear 
to  depend  on  the  electrical  conductivity  of  the 
liquid,   but  rather  on  the  mechanical  movement 
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experiencpd  by  the  nioliile  lienzeiie  when  forced 
into  the  receivers,  and  also  on  the  convection 
currents,  whereby  all  the  charged  particles  are. 
speedily  brought  into  contact  with  the  walls  of 
the  vessel.  It  is  recommended  that  the  discharge 
pipe  should  be  brought  close  to  the  bottom  or  to 
the  sides  of  tiie  tank.  The  electrical  excitability 
of  liquid  insidators  can  be  diminished  V>y  addition 
not  only  of  soap,  but  also  of  alcohol  or  acetic  acid, 
wliich  likewise  increase  the  conductivity.  (See 
also  following  abstract. ) 

Electrical  conductivity  of  heavy  hydrocarbon  oils  ; 
Influence   of  soaps   of  iiaphthenic   acids   a)ul   of 

phenols  on  the .    D.  Uolde.    Ber.,   1915,  48, 

H— 19,  2S8.    J.  Chem.  Soc,  191.5,  108,  ii..  13(i. 
(See  preceding  abstract.) 

The  electrical  conductivity  of  heavy  petroleum 
hydrocarbons  is  raised  considerably  by  addition  of 
calcium  soaps  of  naphthenic  acids,  whereas  a  corre- 
sponding amount  of  the  free  naphthenic  acids 
produces  only  a  slight  effect.  The  conductivity 
of  heavy  tar  oils  is  increased  in  a  similar  manner 
by  the  presence  of  phenols.  Heavy  tar  oil  free 
from  phenols  has  a  higher  conductive  power  than 
heavy  mineral  oil. 

Patents. 

Fuel     hriquettf.     C.     J.     Schneider,     New     York. 

U.S.    Pat.    1,138,016,    May    4,    1915.     Date    of 

appl.,  Dec.  9,  1914. 
A  MIXTURE  of  molasses  15  galls.,  soap  15  lb., 
coal  1  ton,  and  alum  25  lb.,  is  moulded  into 
briquettes  which  are  diied  and  then  passed 
successively  through  a  solution  of  soap  and  a 
solution  of  alum. — W.  F.  F. 

CoTce-producing  plant.  F.  Tschudy,  Birmingham, 
Ala.  U.S.  Pat.  1,139,088,  May  11,  1915.  Date 
of  appl.,  June  17,  1911. 

In  a  by-product  coke-producing  plant  comprising 
a  number  of  regenerative  reversible  coke  ovens, 
a  single  motor  actuates  the  gas,  au",  and  stack 
valves  at  both  ends  of  each  oven,  so  that  the 
supply  of  gas  to  one  side  of  each  oven  is  dis- 
continued simultaneously  with  the  reversal  of  the 
air  flow  through  it.  A  supply  of  gas  Is  subse- 
quently admitted  from  the  opi^osite  side  of  each 
oven.— W.  F.  F. 

Vertical  [gas'i  retorts.  Drakes,  Ltd.,  and  W.  A. 
Drake,  Halifax.  Eng.  Pat.  8740,  April  7.  1914. 
The  combustion-chambers  surrounding  the  retorts 
are  provided  with  regenerative  flues  formed  by 
pipes  built  into  the  walls,  and  with  means  for 
admitting  heated  air  at  various  levels. — W.E.F.P. 

Gas  retorts  ;    Vertical .     H.  J.   Toogood,  and 

R.    Dempster   and   Sons,    Ltd.,    Elland,    Yorks. 
Eng.  Pat.   11,178,  May  0.  1914. 

To  support  the  coal  charge  in  the  carbonising  zone, 
a  table  is  carried  by  supports  pivoted  on  the 
liinged  bottom  lid,  so  that  on  opening  the  lid  it 
falls  down  upon  a  catch  in  such  a  position  as  to  be 
cleiir  of  the  retort  mouth  on  the  opposite  side  to 
the  lid.  The  coke  falls  out  between  the  supports 
of  the  table.— W.  F.  F. 

Vertical    [gas'i   retorts  ;     Means  for   charging . 

J.  H.  Taussig,  Assignor  to  United  Gas  Improve- 
ment Co.,  PhUadelphia,  Pa.  U.S.  Pat.  1,140,340, 
May  18.  1915.  Date  of  appl.,  Jan.  20,  1913. 
A  ROW  of  coal-hoppers,  arranged  upon  a  movable 
carriage  and  provided  with  devices  for  varying  the 
volume  of,  and  weighing,  the  contents  of  each,  is 
disposed  above  a  row  of  retorts  with  which  con- 
nection is  made  by  means  of  shoot-funnels  ;  the 
latter  fit  the  mouths  of  the  retorts  closely  and 
have  smaller  discharge  openinss  than  the  hoppersj 


so    that    the    funnels    are    sealed    by    the    charge 
during  operation. — W.  E.  F.  P. 

Gas  ;     Method    of   manufacturing  ■ 


H.    A. 

Carpenter,  Sewickley,  Pa.,  and  D.  D.  Barnum, 
Worcester,  Mass.,  Assignors  to  Riter-Conley 
Manufacturing  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
1.140,113,  May  18,  1915.  Date  of  appl.,  July  24, 
1913. 

The  apparatus  consists  of  several  units,  each  com- 
prising two  vertical  series  of  horizontal  retorts 
separated  by  a  vertical  stand-pipe  with  which 
each  retort  is  connected.  The  vertical  pipes  dis- 
charge into  a  common,  horizontal  main  at  the  base 
of  the  apparatus,  and  the  charging  of  the  I'etorts 
is  timed  so  tliat  the  gaseous  stream  in  each  vertical 
pipe  is  maintained  practically  uniform  in  tem- 
perature,  volume,  and  composition. — W.  E.  P.  P. 

Gas  producers,  blast  furnaces,  or  the  like.  T.  BaLrdow, 
Swansea.      Eng.   Pat.    18,381,   Avig.   7,    1914. 

In  gas  producers,  etc.,  of  the  pressure  type,  each 
of  the  access  openings,  throiigli  which  the  flre  is 
stii'red  and  the  clinker  broken,  is  provided  with  a 
circular  steam-pipe  having  a  number  of  horizontal 
slits,  so  that  when  the  plug  is  removed  and  the 
steam  turned  on,  the  opening  is  sealed  by  divergent 
jets  of  steam  having  a  fish-tail  form  and  a  down- 
ward direction.  The  circular  pipe  is  protected  by 
a  recessed  cover  disposed  around  the  access  open- 
ing.—W.  E.  F.  P. 

Acetylene  gas  ;    Storing  mass  for .     G.  Dal^n, 

Stockholm.  U.S.  Pat.  1,140,124,  May  18,  1915. 
Date  of  appl.,  June  17,   1912. 

A  POBOTis  mass  consisting  of  charcoal,  sUicious 
earth,  fibres  of  elastic  material,  and  hydraulic 
cement  not  containing  free  oxides,  is  used  for 
storing  a  solution  of  acetvlene  in  acetone. 

— W.  E.  F.  P. 

Gas-srrabber.  W.  M.  Derby,  Buchanan,  N.Y. 
U.S.  Pat.  1,138,400,  May  4,  1915.  Date  of  appl., 
Sept,   25,   1913. 

Gas  passes  down  through  a  vertical  cylinder  which 
contains  a  sjirayer,  and  then  up  through  the 
aimvilar  space  between  the  inner  cylinder  and  an 
outer  concentric  one.  A  spiral  guide  is  arranged 
in  the  annular  space,  and  the  wall  of  the  outer 
cylinder  is  provided  with  openings  for  the  discharge 
of  impurities,  water,  etc.  The  whole  is  contained 
in  a  casing. — W.  F.  F. 

Gas;  Purification  of .  H.  F.  Smith,  Lexington, 

Ohio.  U.S.  Pat.  1,140,198,  May  18,  1915.  Date 
of  appl.,  Oct.  12,  1912. 

The  gas  is  passed  through  a  pervious  medium, 
whereby  the  particles  of  tar  are  caused  to  coalesce  ; 
the  coalesced  particles  are  then  removed  from  the 
pervious  medium  by  the  flowing  gas  and  separated 
from  the  latter  by  gravity  or  inertia. — W.  E.  F.  P. 

Coke-oven  gases  and  waste  liquors  containing  salts 

of  heavy  metals  ;   Purification  of .   Hochofeil- 

werk  Liibeck  A.-G.  Ger.  Pat.  280,849,  Sept.  27, 
1912. 

Coke-oven  gas  is  led  into  the  waste  liquor,  whereby 
hydrogen  sulphide  is  removed  from  the  gas  and  the 
dissolved  salts  of  heavy  metals  are  converted  into 
insoluble  sulphides.  In  the  case  of  solutions 
containing  Ijoth  copper  and  zinc  salts,  the  copper 
is  first  precipitated  as  sulphide  in  acid  solution, 
and  then,  after  neutralising  the  acid,  the  zinc  is 
precipitated. — A.  S. 

Tar  separator.     Berlin-Anhaltische  Maschinenbau- 
A.-G.     Ger.  Pat.  282,279,  Sept.  6,  1913. 

The  separator  comprises  a  hood  sealed  below  in  the 
liquor  and  consisting  of  an   inner  and  an  outer 
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oosini;,  tlie  latter  being  connected  to  the  cover 
of  the  hood  and  to  the  inner  ciusinK  by  means 
of  prcs-s-c  lamps  or  thi'  like,  so  that  it.  can  bo  easily 
and  rapidly  removed. — A.  S. 

from  gaseous 


Ciirhon   mnnoridc  ;     Hitnoval  of 
mi-rlnres.      Badische    .\nilin   un<l 
tier.   i'at.  2S2,.50,->,  Nov.    1!).   iftlS.^ 

Cauhon  monoxide  is  removed  by  ab.sorption, 
preferalily  nnder  pressure,  in  a  soliitioa  ot  cuprous 
eldorido  containing  more  than  (iO  grins,  ot 
ammonia,  in  the  form  of  free  liase  or  larlmnali'.  per 
hire.  Alisorptiou  Is  very  rapid,  anil  tlie  sohition 
does  not  attack  parts  of  the  apparatus  made  ot 
ii-on. — A.  S. 


Minfral  oils  and  residues  ;     Tn-dlminl  of - 


-for 


the  produftion  of  loicir  boiling  liydrorarbona. 
C.  White,  London.      Rng.  Pat.  r,rM,  .Mar.:?,  1014. 

TilR  oil  or  residue,  with  or  without  pr«-liminary 
distillation,  is  distributed  in  a  liquid  state,  and 
without  the  addition  ot  steam,  on  to  the  siu'face  of 
quicklime  which  has  l)een  heated  to  500  to  (IOC  t". 
in  a  retort  or  chamber.  The  vapours  of  lower 
boiling  point  thus  produced  may  be  drawn  olT  by 
suction  and  fractionated.  Crude  parallin  oil  thus 
treated  yields. 20  to  25 "„  of  hydrocarbons  with 
flash-point  and  boiling  point  similar  to  those  ot 
petrol. — C.  A.  M. 

Hj/drocarbon  oils  ;    Process  of  trealing .     0.  H. 

Washburn,  Assignor  to  New  Process  Oil  Co., 
St.  I^uis,  Mo.  U.S.  I'at.  I  ,I.SS.2(5(5,  .M.av  4, 
1915.  Date  of  appl..  Mar.  21,  lUi:}. 
Kero.sene  and  petroleum  products  ot  20"  to 
48"  B.  (sp.  gr.  0-901 — 0-794)  are  t  ran.sf orKied  into 
a  product  ot  Haumi'-  not  exceeding  52"  (sp.  gr. 
0-777)  bv  heating  with  water  in  a  retort  at  650°  to 
950"  P.  "  (340' — 510°  C),  and  condensing  the 
vapours  under  a  pressure  of  3  to  5  atinos.  which  is 
niaint.ained  both  within  the  retort  and  the  lon- 
d.-nser.— C.  A.  M. 

Coiil-fitis-relort  rhmnbers  and  the  like  ;   Heating . 

J.  .VI.  Rusljy,  Assignor  to  'fhe  United  tias  Im- 
provement Co.,  Pliil.-idelphia,  Pa.  U.S.  Pat. 
1,140,337,  May  IS.  1915.  Date  of  appl.,  June 
27,   1914. 

.S|.;k  Kng.  Pat.  22,-425  ot  1914  ;  this  J.,   1915.  413. 

Gaseous  mixture  ;  CombuslUdr .  F.  P.  Peterson, 

Tulsa.  Okla.,  IT.S.A.  Eng.  Pat.  12,000,  May  15, 
1914.      Under  Int.  Conv..  Jan.  5.  1914. 

Ski-:  U.S.  Pat.  l,091,Sfnof  1014  ;  this  J.,  1914,855. 


Cb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Hardwoods  ;    Yields  from  the  destructive  distillation 

of  certain .     L.  F.  H.-ttvlev  and  H.  C.  Palmer. 

BuU.  U.S.  Dept.  Agric,  No.  129,  Sept.  10,  1914, 
IC  pages.     (.See  also  this  J.,  1914,  345). 

The  gas-retort  used  in  the  tests  had  an  oil-jacket 
and  pyrometer  tubes,  and  except  that  it  was 
relatively  small  and  the  maximum  temperatures 
obtained  were  low,  the  conditions  of  distillation 
were  the  same  as  in  commercial  practice.  When 
arranged  according  to  yield  ot  wood  alcohol  the 
order  was  beech,  maple,  birch,  beech  being  the 
best  ;  for  acetic  acid  the  order  was  birih.  beech, 
maple.  The  absolute  yields  were  dilTerent  for 
woods  from  different  localities,  but  the  relative 
order  was  the  same.  Chestnut  gave  the  lowest 
yield  ot  alcohol  but  was  among  the  highest  tor 
arid  ;  with  hickory  the  alcoliol  yield  was  very  high, 
the  acid  yield  very  low.  The  presence  of  bark 
reduced  the  yield  of  both  acid  and  alcohol,  but 


maple  bark  gave  very  nearly  as  much  alcohol  as 
the  wood  itself.  For  yield  of  tar  the  order  was  : 
hickory,  maple,  birch,  bee<-h,  oak,  chestnut ;  for 
charcoal  :  chestnut,  oak,  beech,  maple,  birch, 
hickory.  These  residts  are  calculati-d  on  the  basis 
ot  percentage  dry  weight  ot  wood  distilled  ;  on 
the  coMunercial  basis  ot  yields  per  cord  (90  cub.  ft.) 
of  wood,  f  he  positions  of  hickory  and  oak  would  be 
improved,  and  those;  ot  (-hestnut  and  the  liglitor 
woods  correspondingly  lowered. — K.  11.  T. 


//.    Measurc- 
Burgess    and 


Emissii'it!/  of  m.elals  and  oxides, 
ments  ivilli  the  micropyrometer. 
Waltenberg.     See  XXIV. 

PATENT.S. 

Dislillalion   of  coal  or  the   like ;    Destructive 

icith  addition  of  steam.     A.  Heckert.     Ger.  Pat. 
282,355,  Mar(-h  «,    1914. 

A  nORlzoNTAi,  retort  is  divided  into  three  com- 
partments by  vertical  partitions.  .Steam  is  intro- 
duced into  the  rear  compartment,  which  is  provided 
with  baffles  of  refractory  material.  After  being 
thus  superheated,  the  steam  passes  through  an 
opening  at  the  bottom  of  the  dividing  w.all  into  the 
next  compartment,  which  is  filled  with  graphite. 
In  passing  througli  this  compartment  the  steam  is 
decomposed,  and  the  decomposition  products  pass 
through  an  opening  at  the  top  of  the  dividing  wall 
into  tlie  third  compartment,  wliich  is  larger  than 
the  others  and  serves  as  carbonising  chamber  tor 
the  coal  or  the  like. — A.  S. 

Surface  comJyustion  burner.  K.  .T.  Allen,  Assignor 
to  Kathbone.  Sard,  and  Co.,  All)anv,  N.Y.  U.S. 
Pat.  1,139.321,  May  11,  1915.  Date  ot  appl., 
Feb.  10,   1915. 

The  gas  mixture  passes  from  a  mixing  chamber 
through  openings  in  a  superposed  firebrick  hearth, 
and  is  burnt  against  inclined  l)affle  plates  mounted 
on  the  hearth.  The  entire  surface  of  the  hearth 
is  thus  rendered  incandescent  and  yields  heat  by 
radiation  to  the  obje<t  to  be  heated. — W.  F.  F. 

Electrodes  ,-       Preparing     arc-lamp' .      G.      M. 

Little,  Pittsburgh,  and  B.  J.  Gndge,  Wilkinsburg, 

Pa.,    Assignors    to    Westinghouse    Electric    and 

Manufacturing  Co.     U.S.  Pat.  1,138.674,  May  11, 

1915.     Date  ot  appl.,  April  21,  1910. 

Rod-like  electrodes,  containing  a  volatile  binder, 

are   baked   by   moving   them   into   and   out   ot   a 

furnace,      and      simultaneously      rotating      them 

axiaUy.     A  cm-rent  ot  air  is  directed  upon  them 

to  remove  liberated  carbonaceous  gases. — B.  N. 


lU.— TAR  AND  TAR  PRODUCTS. 

Isoquinoline  in  coal  tar.  K.  Wei.s.sgerber.  Ber., 
1914,  47,  3175—3181.  J.  Chem.  Soc,  1915,  108, 
i.,  302—303. 
Isoquinoline  occurs  to  the  extent  ot  less  than  1  % 
in  the  crude  quinoline  obtained  from  coal  tar,  and 
was  isolated  from  this  source  by  Hoogewerft  and 
van  Dorp  by  fractional  crystallisation  of  the 
hydrogen  sulphates.  A  process  has  now  been 
devised  for  its  extraction  on  the  large  scale.  Iso- 
quinoline is  more  basic  than  (piinoline,  and  by 
shaking  a  benzene  solution  ot  the  crude  oil  with 
enough  20%  sulphuric  acid  to  combine  with  about 
one-sixth  ot  the  l)ase,  the  extract  is  considerably 
enriched  in  isoquinoline.  The  enriched  base, 
recovered  from  the  acid  solution,  is  fractionated, 
and  the  quinoline  fraction  is  separated  by  the  old 
method.  Apparently,  the  two  quinolines  are  the 
only  tar  bases  the  "sulphates  of  which  are  pre- 
cipitated in  alcohoUc  solution,  80  that  the  original 
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crude  tar-oil  bases  may  be  treated  in  this  way 
with  advantage,  without  first  isolating  the  crude 
quinoline.  a-Isoquinolinesulphonic  acid  is  easQy 
isolated  by  adding  the  crude  sulphates  (above)  to 
cold  sulphuric  acid  containing  50%  of  the  anhy- 
dride. It  seems  inipos.sible  to  convert  this  into 
isoquinoline,  however.  When  it  is  fused  with 
potassium  hydroxide,  a-hydroxyisoquinoline  is 
produced  at  200°— 250°  0.,  but  a  dihydroxy- 
isoquinoHne  is  formed  if  the  fusion  is  carried  out 
at  oOO°  C.  This  compound  is  no  longer  basic, 
))ut  dissolves  in  sodium  carljonate  and  gives 
orange-red  azo  dyos.  It  forms  pale  yellow  needles 
from  water,  m.  pt.  273°  C.  (decomp.). 

Sulphonic  acids  :  Conversion  of  aromatic into 

phenols.  F.  WUlson  and  K.  H.  Meyer.  Ber., 
1914,  47,  3160— 31C.3.  Bull.  Soc.  Chim.,  1915, 
18,  144. 
Whilst  dilute  alkali  hydroxides  only  partially 
transform  benzenesulphonic  acid  into  phenol  above 
300°  C,  good  yields  of  the  pure  naphthols  are  ob- 
tained from  a-  and  /J-naphthalenesulphonic  acids  by 
treatment  with  10%  sodium  hydroxide  at  300°  C. 
Benzenedisulphonic  acid  gives  under  simUar 
conditions  wi-phenolsulphonic  acid,  whilst  o-  and 
p-phenolsulphonic  acids  yield  phenol,  and  also,  in 
the  former  case,  traces  of  catechol.  From  both 
chlorobenzenesulphonic  acid  and  dichlorobenzene- 
sulphonic  acid  one  halogen  atom  is  eliminated,  the 
sxilpho  group  being  unattacked,  and  phenol- 
sulplionic  acid  and  chlorophenolsulphonic  acid 
respectively  being  formed.  The  alkaline-earths 
and  sodium  carbonate  act  very  feebly  on  the 
sulphonic  group. — G.  F.  M. 

Alkylated  p-phenylenediamines  and  derivatives. 
Quinoneimide-ammoniimi compounds.  R .  Meldola 
and  W.  F.  Hollely.  Chem.  Soc.  Trans.,  1915, 
107,  610—622. 
AcETYLATBD  unsymmetrical  dialkylated  p-phenyl- 
enediamines  of  the  type  C2H30.NH.CjH4.N.a.b 
were  prepared  from  alkylated  anilines  by  con- 
verting these  into  then-"  nitroso  derivatives  and 
subsequently  reducing  and  acctylating.  Methyl- 
ethylacetyl-p-phenylenediamine,  silky  needles, 
m.  "pt.  92°  C,  readily  combines  with  alkyl  iodides 
to  form  crystalline  quaternary  ammonium  iodides  ; 
the  free  qiiaternary  bases  are  syrupy  liquids,  which 
rapidly  aljsorb  carbon  dioxide  from  the  atmosphere. 
The  propyl  and  allyl  compounds  containing  an 
asymmetric  nitrogeii-atom  form  non-crystaUisable 
syrups  with  optically  active  acids.  Dimethyl- 
acetyl-p-phenylenediamine,  m.  pt.  132°— 133°  C, 
and  benzvlmethylacetvl-p-phenylenediamine,  m. 
pt.  110°— 111°  0.',  were  prepared  from  dimethyl- 
aniline  and  benzylmethyl-p-nitroaniline  respect- 
ively. Only  the  dimethyl  compound  gave 
quaternary  ammonium  compounds,  and  its  meth- 
iodide  was  converted  through  the  nitrate  into  a 
quinoneimide-ammonium  compound  by  tlie  action 
of  nitric  acid.  This  compound,  to  which  the 
structure  NH  :  C^H(NO,)3  :  N(CH3)3  is  assigned, 
forms  golden  scales,  m."  pt.  200°— 220°  C.  (with 
decomp.).  It  gives  a  colourless  dihydrochloride. 
All  the  above-mentioned  dialkylacetylphenylene- 
diamines  are  converted  on  nitration  into  3.5- 
dinitro-l-acetylaminophenyl-4-methvlnilrosamine, 
(;,H,().NH.O,;H,(NO„J,.N(OH,)NO,  m.  pt.  152°— 
1,53°  v..  which  on  boiling  with  phenol  is  trans- 
formed into  dinitromethylacetyl-jj-phenylenedi- 
amine,  scarlet  needles  m.  pt.  196° — 197°  ('.  The 
de-acetylated  diamine  forms  purple  needles,  m.  pt. 
186°  C— G.  F.  M. 

Electrical  excitahilily  and  eunductiriti/  of  liquid  insti- 
lalors  [benzene,  lujld  petroleum,  etc.].  Influence  of 
soaps  of  naphUienie  acids  and  of  phenols  on  the 
electrical  conduciivily  of  heavy  hydrocarbon  oils. 
Hblde.     SeellA. 


Patents. 

Aromatic    amines  ;    Preparation    of .     Farbw. 

vorm.  Meister,  Lucius,  und  Briining.    Ger.  Pat. 
282,492,  Oct.  2,  1913. 

NiTBO-coMPOUNDS  are  volatilised  with  steam  and 
the  mixture  is  passed  together  with  hydrogen  over 
catalysts  heated  to  a  temperature  considerably 
below  the  boiling-point  of  the  nitro-compound. 
For  example,  nitrobenzene  is  heated  to  120°  C. 
and  a  mixture  of  steam  and  hydrogen  passed 
through  the  liquid  ;  the  mixture  is  passed  through 
a  long  tube  half-filled  with  finely  divided  nickel, 
and  the  vapours  are  condensed.  The  yield  of 
aniline  is  almost  theoretical. — F.  W.  A. 

Aromatic  carbo.rylic  acids  chlorinated  in  the  nucleus  ; 

Preparation    of .      Farbw.     vorm.     Meister, 

Lucius,  und  Bruning.     Ger.  Pat.  282,133,  Julv 
10,  1913. 

An  aromatic  sulphonic  acid  or  one  of  its  salts, 
containing  methyl  groups  in  the  ring,  is  heated 
above  200°  C.  with  thionyl  chloride,  with  or  with- 
out an  indifferent  solvent.  According  to  the 
temperature  mono-,  di-,  or  tri-chloro  derivatives 
are  obtained,  which  form  acids  on  heating  with 
warm  water,  alkalis,  or  acids  ;  for  example,  o-  or  p- 
toluenesulphonic  acid  gives  an  excallent  yield  of 
o-  or  j)-chlorobenzoic  acid  in  a  high  state  of  purity. 

— F.  W.  A. 

2.5-Diaminodiarylmonosulphones  and  2-amino-5- 
mono-  or  di-alkylaminodiarylmonosulphoncs  ;  Pre- 
paration of .  Anilinf  arben-  u.  Extrakt.-  Fabr. 

vorm.  J.  R.  Geigy.  Ger.  Pat.  282,214,  Aug.  3, 
1913. 
One  mol.  of  an  aromatic  p-diamine  or  of  its 
asymmetric  N-mono-  or  di-alkyl  derivatives  is 
oxidised  with  1  mol.  of  an  aromatic  sulphinic  acid  ; 
the  products  may  be  diazotised  for  use  in  the 
preparation  of  azo-dyestufts. — F.  W.  A. 

Unsaturated    acids    of    the    anthraquinone    series ; 

Preparation  of .  Farbenfabr.  vorm.  F.  Bayer 

und  Co.    Ger.  Pat.  282,265,  Dec.  7,  1913. 

Antheaquinone  -  2  -  aldehyde,  u  -  dihalogen  -  2  - 
methylanthraquinone,  or  a  derivative  of  either, 
is  condensed  with  an  acetate.  In  this  manner 
anthraquinonyl-2-acrylic  acid  has  been  prepared 
for  the  first  time. — F.  W.  A. 

Amino-derivatives  of  substituted  benziminazoles ; 
Preparation    of .      D.     Maron.      Ger.    Pat. 

282.374,  Feb.  25,  1913. 

Benziminazoles    of    the    general    formula : 

/  N(3)  ^ 
(5)X.C,H3<  >C(2).R,  where  X=alkyl, 

\NH(1)/ 
halogen,  or  oxyalkyl,  and  R  =hydrogen,  alkyl, 
OH,  or  NH  2,  are  treated  with  concentrated  sulphuric 
acid  and  nitrates.  The  4.6-dinitro-compounds 
oljtained  are  entii'ely  or  partly  reduced  to  diamines 
or  nitroamines,  which  are  important  intermediate 
products  for  the  preparation  of  dyestuffs. — F.  W.  A. 

Basic  condensation  products  of  the  benziminazoU 
series  ;  Preparation  of .   D.  Maron.   Ger.  Pat. 

282.375,  Aug.  14,  1913. 

The  4.6-dinitro-5-halogen-benziminazoles,  obtained 
as  described  in  the  preceding  abstract,  are  con- 
densed with  primary  or  secondary  aliphatic  amines 
or  primary  aromatic  amines  or  their  substitution 
products  to  give  compounds  of  the  type  : 
NOo 


Ri 

R2 


,>N 


/\- 


-N  = 


/ 


C.R 


NOo^^l-NH 

where   R=hvdrogen,   alkyl,    OH,   or  NH.  ;   R' = 
alkyl,    CjH,;    CsH^OH,    CeH^COOH,    CjHjNHsi 


v..i.  XXXIV..NO.  1.;.] 


cl.  IV.— colouring  matters  and  HYES. 


653 


(r.H.S)..  034^0,11;  aii.l  R*  =hy(lrogon,  or 
alkyl  when  l{>  also  is  alkyl.  Tin;  iii-oilucts  may 
l>c  ust'd  ill  the  prirpaiatiuii  of  (lyeslurfs  and 
phariiuu-cutical  proiliu-t.s. — P.  W.  A. 

y-Anlhraquinoni/lisnIins  ;        Prrfxiriilion    of . 

KarlK'iifalir.  voi-iii.  1>\  Bavi'i'  und  Co.  (jicr.  Pat. 
2S2,4!»0,  Fi'l).  27,  1!)M. 

Acid  chlorides,  such  as  benzoyl  chloride,  acetyl 
chlorid»',  chlorocarbonic  acid  ester,  phospene,  etc., 
have  no  action  on  Ninonoarylamiiioanthratiuinones, 
Imt  oxalyl  chloride  gives  characteristic  products 
on  addition  of  coiidensing  anenUs  such  as  aluminium 
chli>ride.  ferric  chloride,  or  pliosphorus  pentoxide. 
The  products  are  N-anthrariiiinonylisatuis,  which 
are  valuable  in  the  preparation  of  dyostuffs. 

— F.  W.  A. 

Hydrogetuilion     [reduction    of   aronudir    nilro-com- 

pou>uh]  ;    Process  of .     A.    Brochet,   Paris. 

Knp.  Pat.  22„523.  Oct.  t5,  1913.  Under  Int.  Conv., 
Oct.  8,  1912.  Addition  to  Eng.  Pat.  10,936 
of  1913,  dated  July  27,  1012. 

See  Addition  of  Oct.  8,  1912  to  Vr.  Pat.  4.58,033 
of  1912;   this  J.,  19M,  18. 
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Iiidiyo  ;    The  "  will  "  disease  of  Java 


■  Kept, 
on  the  Progress  of  Agriculture  in  India  for 
1913-H. 

The  disease  known  as  "  wilt,"  to  which  Java  indigo 
Is  subject,  and  which  has  caused  a  reduction  by 
nearly  80%  in  tlvree  years  in  the  area  under  this 
variety  in  Bihar,  has  been  investigated  at.  Pusa  and 
found  to  be  due  to  a  continued  wet  condition  of  the 
soil.  By  sowing  Javii  indigo  for  seed  early  in 
August  on  well-drained  land,  the  disea-sc  has  been 
avoided. 

Itidigo    in    China  ;     Production    of    natural . 

Board  of  Trade  J.,  May  27,  191.5. 
The  United  States  Consul-General  in  Hongkong 
states  that  the  shortage  of  the  supply  of  synthetic 
■  indigo  has  led  to  a  revival  of  the  production  of 
indigo  in  various  parts  of  China.  Indigo  pro- 
duction Is  one  of  China's  oldest  industries.  It  is 
unlikely,  however,  that  there  will  he  any  of  the 
product  available  for  export,  for  the  time  being 
at  least. 

Diazo-oxides      (diaso-phenots)  ;        Constitution      of 

internal .     ({.  T.  Morgan  and  J.  W.  Porter. 

Chem.  Soc.  Trans.,  191.5,   107,  G45 — (>59. 

KliOM  a  survey  of  existing  evidence  It  is  concluded 
that  the  internal  diazo-oxides  probably  possess  the 

/O. 
cyclic   diazo-oxide  structure,   C.H.C       iN.      The 

non-formation  of  internal  jnc/a-diazo-oxidcs  from 
m-hydroxydiazonium  salts,  whilst  orlho-,  para-, 
and  per j-diazo-ox ides  are  readily  produced,  ex- 
cludes the  diazoniiun  structure,  which  represents 
them  as  iiileinal  salts  ;  such  salts  should  be  formed 
by  nt^to-compounds  with  equal  facility.  The  in- 
fluence of  a  nitro-group  on  the  diazo-oxide  forma- 
tion was  studied  in  th<^  iiitroaminophenols. 
2-Nltro-l-aminophenoI  .nid  .5-nitro-2-amini)j)licnol 
yielded  on  diazotisatioti  their  respeitive  di.azo- 
oxides  even  in  arid  solution,  whilst  diazotised 
3-nitro- l-amiuophenol  gave  no  oxide  even  on 
neutralising  with  sodium  bicarbonate,  but  the  pro- 
duct was  obtained  by  treating  the  aminophenol 
with  nitrous  fumes  in  ethereal  solution.  1  he  above 
diazo-oxides  form  yellow  or  red  crystals  which 
explode  violently  when  heated.  They  combine 
readily  with  ^-naphthol  or  resorcinol  giving 
red  azo  derivatives.     The  sparingly  soluble  metallic 


— .  F.  Kehrmann 
47,  3102—3109. 


.salts  of  ■l-nltro-2-hydroxyl)enzen(!azo-,^-naphthol, 
prepared  by  adding  an  a<(ii<M)us  solution  of  the 
met^illic  salt  to  an  alcoholic  solution  of  the  azo 
compound  and  neutralising  with  anunonia,  are 
intensely  coloured  lakes  ;  tin;  alkali  sails  .ire  blue; 
magnesium,  crimson  ;  zinc,  blue  ;  calcium,  purple  ; 
lead,  bluish  grcu^n  ;  chromic,  bluish  grey  ;  nickel, 
purple,   and  cobalt,   dark  green. — U.  F.  M. 

Arylamides      of      m-niirobi'n:enesul phonic      acid  ; 

Molecular  rearraiK/cmcnls  umom) .  O.  N.  Witt 

and  H.  Truttwin.     Ber.,   19 11,  47,  278(5—2795. 
Chem.-/eit.,    1915.  39,    Hep.,    12(5. 

p-Toi.YLNlTKOBENZKNi;sui.i'ii AMIDE  wfis  prepared 
from  TO-nitrobenzenesulx)hochloiide  and  /(-toluidlne. 
Subsequent  treatment  with  dimethyl  sulphate 
gave  the  metliyl  derivative,  which  in  presence  of 
concentrated  sulphuru-  acid  changed  to  the  in- 
tensely coloured  nitro-sulphone.  This  was  acetyl- 
ated  with  acetic  anliydride  and  sulphuric  acid  and 
reduced  to  the  corresponding  amino  by  means  of 
stannous  chloride  and  hydi'ocliloric  acid.  An 
orange-red  azo-coloiu-  was  produced  by  diazotising 
the  amine  and  combining  with  R-salt.  Alkaline 
reducing  agents  converted  the  above  nitro-sulphone, 

(3)NO,.C„tI«.(l)S().,((i).C«H3(Clla).NH.CH,(4.1), 
into  the  intensely  yellow  azoxy-compound,  which 
was  readUy  reduced  further  witli  st^annous  chloride 
and  hydrochloric  acid.  The  resulting  base  was 
isolated  from  the  almost  insoluble  tin  double  salt  ; 
upon  diazotising  and  combining  witli  R-salt  it 
yieUled  a  violet  dye.  The  uncombined  tetrazo-com- 
pound  gave  a  dimethyl-di-p-tolyldiphenyldisulph- 
oue  wlien  heated  with  ethyl  alcohol  and  copper 
sulphate. — J.  R. 

Oxazine  group  ;  Synthesis  in  the  — 
and  A.  A.  NeU.  Ber.,  1914, 
.T.  Chem.  Soc,  1915,  108,  i.,  303—304 
/j,i-NiVrnTHOPHENOXAZiNE  was  prepared  by  heat- 
ing an  intimate  mixture  of  o-aminophenol  and  2.3- 
diSydroxy naphthalene  gradually  to  200°  C.  in 
a  current  of  carbon  dioxide  ;  steam  was  evolved  at 
140° — 150°  and  the  mass  solidified  at  100° — 170°  C. 
The  powdered  product  weib  boiled  with  small 
volumes  of  very  dilute  hydrocUoric  acid  as  long 
as  the  filtrate  deposited  crystals,  when  the  dried 
residue  was  crystallised  from  a  mixture  of  benzene 
and  alcohol.  /i/i-Naphthophenoxazine  (benzo-2.3 
phenazoxine)  forms  colourless  leaflets,  m.pt.  302°  C, 
which  give  a  magenta  solution  in  concentrated 
sulphuric  acid.  The  other  product  of  the  reaction, 
deposited  from  the  filtrate  is  o-hydroxy-phenyl-3- 
hydroxy-/3-naphthyIaminis  HOC,„HoNHCcH4-OH; 
it  crystallises  in  colourless  needles,  m.pt.  155° — 
15(5°  "C,  and  is  produced  in  greater  quantity  if  the 
temperature  of  the  reaction  is  moderated.  When 
it  is  heated  aljove  200°  C.  ring  condensation  takes 
place.  The  naphthophenoxazine  is  also  formed 
if  the  hydrochloric  acid  solution  is  exposed  to  the 
air.  The  a(;etyl  derivative  of  /1,i-naphthophenox- 
azine,  m.pt.  151°  C,  wius  nitrated  by  fuming  nitric 
acid  in  ice-coUl  glacial  acetic  acid  ;  a  dark 
red.  explosive  tetrauilro-/i,?-naphthophenoxazine 
separated  from  the  reaction  mixture  (solution  in 
very  dilute  alkali  hydroxide,  violet  :  in  concen- 
trated sulphuric  acid,  blood-n^l),  whilst  the  mother 
liquor  dep<)sit<!d  an  orange-yellow  suljstancc  on 
dilution.  The  latter  was  repeatcdiy  warnuid  witb 
very  dilut^i;  .alcoholic  sodiimi  hydroxide,  whicli 
dissolved  polynitro-compounds  with  a  violet 
lolour.  and  left.  ;i  hydrolysed  mommitro-derivative. 
Tliir  latter,  probably  2-nitro-/i,'i-n;ii)hthophenox- 
azine,  formed  very  long,  dark  brownish-red, 
gUstening  needles,  m.pt.  222°— 223°  C.  (decomp.). 
Catechol  and  o-aminophenol  only  condense  to  a 
slight  extent  when  gently  lioiled  together  in  an 
open  vessel,  but  good  yields  of  phenoxazinc  may  be 
obtained  by  heating  catechol  and  o-aminophenol 
with  a  little  of  the  hydrochloride  of  the  latter, 
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or  even  by  heating  o-aminophenol  with  its  own 
hydrochloride  at  240°  C.  The  colourless  mother 
liquors  of  many  phenoxazines  as  obtained  by  the 
old  condensations  reg^ularly  developed  violet 
colours  and  then  deposited  much  more  of  the 
phenoxazine  than  mere  evaporation  would  warrant. 
This  is  now  explained  by  the  presence  in  the 
mother  liquors  of  intermediate  products  analogous 
to  the  above  o-hydroxyphcnyl-3-hydroxy-2- 
naphthylauaine. 

Adsorption  [of  dyes,  alkaloid  salts,  etc.]  from  aqueous 
solution  ;      Influence  of  the  nature  of  the  adsorbent 

in .     H.  Preundlich  and  A.  Poser.    KoUoid- 

Chem.  Beiliefte,    1914.  6,  297 — 328.     J.    Chem. 
Soc.  191.-;,  108,  ii..  233—234. 

CoMPAHATiVK  experiments  were  made  on  the 
adsorption  of  basic  and  of  acid  dyes,  and  of  salts 
of  the  alkaloids  and  certain  other  organic  bases 
liy  alumina,   bole,   and  animal  charcoal. 

In  nearly  every  case  the  variation  of  the  quan- 
tity of  adsorbed  substance  with  the  concentration 
of  the  aqueous  solution  can  Ije  represented  by 
means  of  the  usual  adsorption  equation.  The 
quantity  of  strychnine  nitrate  taken  up  from 
solution  by  bole  and  animal  charcoal  is.  however, 
nearly  independent  of  the  concentration,  and  the 
adsorption  equation  is  not  applicable  in  this  ca-sc. 
The  assumption  that  a  positive  adsorlient  will 
adsorb  only  acid  dyes  and  a  negative  adsorbent 
only  basic  dyes  is  at  variance  with  the  results 
obtained.  There  is  undoubtedly  a  preferential 
adsorption  in  the  above  sense,  but  basic  dyes  arc 
adsorbed  by  positive  alumina  to  quite  an  appreci- 
able extent.  The  negative  colloid  arsenious 
sulphide  Is  adsorbed  by  positive  alumina ;  the 
positive  colloid  ferric  hydroxide  is  similarly 
adsorbed  l>y  negative  bole,  and  both  coUoids  are 
adsorbed  by  neutral  charcoal.  In  all  three  cases, 
the  quantity  of  adsorbed  colloid  is  independent  of 
its  concentration  in  the  aqueous  layer.  Some 
experiments  were  also  made  with  aqueous  solutions 
of  benzoic  and  of  salicylic  acid,  and  with  solutions 
containing  both  these  acids.  Each  acid  is  ad- 
sorbed from  the  mixed  solutions  in  accordance 
with  an  exponential  equation,  and  the  total  acid 
adsorbed  is  practically  equal  to  tliat  which  woidd 
be  adsorbed  from  a  solution  of  either  of  the  acids 
the  concentration  of  which  is  equal  to  that  of  the 
mixture. 

Tah-s  and  kaolins  :    Adsorption   eapaciti/   of  

[for  dyes].     ]\   Hohland.     Kolloid.   Zcits..   1914. 
15,  180—182.    J.  Chem.  Soc.  1915,  108,  ii.,  234. 

The  adsorption  power  of  talcs  and  kaolins  may 
be  employed  in  differentiating  between  crystalloid 
and  colloid  dyes,  the  adsorption  increasing  with  the 
colloid  character  of  the  dyestufT.  Since  the  adsorp- 
tion capacity  of  the  kaolins,  as  well  as  the  plasticity 
and  the  readiness  with  which  they  adhere  to  vege- 
table fibres,  are  dependent  on  the  colloid  character 
of  the  kaolin,  tlxeir  liehaviour  towards  organic 
dyes  may  be  employed  in  forming  an  estimate  of 
the  suitability  of  the  kaolins  for  use  in  the  ceramic 
and  paper  industries. 

CoUnir  and  constitution  of  the  monoamines  derived 

from  phenylisonaphthophcnazonium.     VI.    Quin- 

oncimide  dyes.    F.   Kehrmann,   R.   Speibel.  and 

E.  Grandmougin.     Ber..   1914.   47,  3363 — 3369. 

J.  Chem.  Soc,  1915,  108,  i,,  316 — 317. 

The    authors   have    examined   the    seven    known 

isomeric    monoamines     derived    from    phenyliso- 

naphthophenazonimn,  each  of  which  forms  three 

series  of   salts.     The   first   group   comprises   such 

amines  as  contain  the  XH,  group  in  the  benzenoid 

nucleus  of  the  naphthalene.     The   di-acidie  salts 

are  orange-yeUow.  resembling  the  mono-acidic  salts 

of  the  parent  substance  ;    the  tri-acidic  salts  are 

brownish-red.     The    mono-acidic    salts    and    the 


bases  show  marked  differences  j  the  former  are 
yellowish-green  in  the  case  of  the  6-amine,  bluish' 
green  (7-amine),  and  intensely  violet  (8-amine). 
The  parent  base  and  the  6-  and  8-amines  yield 
comparatively  stable,  lemon-yellow  J. -bases  when 
treated  with  an  excess  of  alkah.  whereas  the 
7-amine  gives  a  blue  base,  probably  amphi- 
quinonoid  in  character,  which  passes  into  a 
greenish-yellow  it-base.  Spectroscopically,  the 
mono-acidic  salts  of  the  parent  substance  and  the 
di-acidic  salts  of  the  three  amines  behave  identically, 
and  an  ortho-quinonoid  structure  is  indicated. 
The  second  group  contains  the  2-  and  9-amLues 
which  contain  the  amino-group  in  the  para- 
position  to  the  quinquevalent  nitrogen  atom. 
The  di-acidic  salts  are  green  or  blue  ;  the  tri- 
acidic  salts  are  browmsh-i>urple  red  (9-amine) 
and  violet-brown  (2-amine).  Comparison  of  their 
spectra  in  both  the  visilile  and  invisible  region 
with  those  of  the  di-acidic  salts  of  the  parent 
substance  indicates  an  ortho-quinonoid  structure. 
The  colour  changes  observed  diu-ing  the  con- 
vei-sion  of  the  luono-  into  the  di-acidic  salts  point 
to  a  para-qiunonoid  structiu'e  for  these  scries, 
but  spectroscopic  determinations  indicate  an 
ortho-quinonoid  formula.  The  3-amine,  which 
contains  an  amino-group  in  the  para-position 
to  the  trivalent  nitrogen  atom  of  the  azme  nucleus, 
gives  a  red  imino-base,  soluble  in  ether,  the  shade 
of  which  is  somewhat  yellower  than  that  of  the 
violet-red  mono-acidic  salt,  a  green  di-acidic  salt, 
and  a  violet-brown,  ortho-quinonoid  tri-acidic  salt. 
The  10-ajniue  behaves  as  an  ortho-quinonoid 
amine,  giving  a  greenish-yellow  mono-acidic, 
an  orange-yellow  di-acidic,  and  a  violet-brown 
tri-acidic  salt,  as  well  a,s  a  lemon-yellow  pseudo- 
base  soluble  in  ether. 

Congo  dyes  ;  Blue  and  red .  Theory  of  indi- 
cators. A.  Hantzsch.  Ber.,  1915,  48,  158 — 167. 
J.  Chem.  Soc,  1915,  108,  i.,  321—322. 

The  usual  assumption  that  the  Congo-red  salts 
are  azo-compounds,  whilst  the  blue  acid  is  a 
(juinonoid  substance,  is  not  a  complete  explanation 
of  the  colour  change  when  the  dye  is  used  as  an 
indicator,  tor  a  red  acid,  optically  identical  with  th^ 
alkah  salts,  may  actuaUy  be  isolated.  The 
existence  of  this  red  acid  accoimits  for  the  peculiar 
behaviom-  of  Congo  Red  when  used  as  an  indicator 
in  the  presence  of  alcohol  or  acetone.  \i\  aqueous 
solution  of  Congo  Red  is  rendered  blue  by  carbon 
dioxide,  but  an  alcoholic  solution  is  only  gradually 
changed,  through  brown  tones  to  blue,  by  rela- 
tively excessive  addition  of  a  mineral  acid.  Con- 
versely, when  alcohol  or  acetone  is  added  to  a 
solution  just  rendered  lilue  by  a  mineral  acid, 
the  colour  reverts  to  red.  Under  certain  condi- 
tions the  change  from  red  to  blue  may  be  followed 
like  a  time  reaction,  and  Congo  Red  is,  therefore, 
in  no  sense  of  the  word  an  indicator,  except  in  pure 
aqueous  solutions.  Within  certain  limits,  all  these 
solutions,  red  salt,  red  acid,  and  blue  acid,  can 
be  obtained  optically  empty,  as  revealed  by  the 
ultra-microscope.  Moreover,  the  change  into  the 
colloidal  condition  is  not  accompanied  by  a  distinct 
change  of  colour,  but  only  by  gradual  shading, 
due  no  doubt  to  the  stronger  reflexion  of  the 
macroscopic  particles.  Indicator  changes  are, 
therefore,  purely  chemical  in  their  origin,  that  is, 
due  to  isomerism.  The  isomeric  Congo-acids 
are  in  equilibrium  in  solution,  and  this  equilibrium 
is  dependent  first  of  all  on  the  natiu-e  of  the 
solvent,  and  onlv  secondly  on  the  concentration 
of  the  hydrogen"  or  hydroxyl  ions.  In  aqueous 
solutions,  one  chromo-isomeride  is  "  alkah-stable." 
the  other  "  acid-stable."  but  in  presence  of  alcohol 
the  equilibrium  is  not  so  quickly  displaced  in 
favour  of  either  form.  The  absorption  curves  of 
the  two  acids  are  much  the  same  in  the  ultra- 
violet,   but    absolutely    different    in    the    visible 
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spectrum.  The  dilTorencp  in  roust  it  ut  ion  of  the 
two  isomorides  in\ist  thereforo  tie  fuiutamontjil, 
and  the  red  acid  (I.),  like  tlie  snlt-s,  is  most  prolmbly 
azoid,  wliilst  tlie  tihie  a<'id  (II.)  is  qiiinonoid. 

'•  ['•v     '      >C.„H»N  :  NC.II.l 

Tlie  lilue  Congo-acid  may  lie  precipitated  liy 
ethiT  from  the  red  solutions  in  alcohol  or  acetone. 
The  red  t'onjjo-.acid  is  prepared  liy  dissolving  the 
blue  acid  in  pyridine  and  heating  the  red,  micro- 
crystalline  pyridine  salt  at  120"' — I'M"  C,  when  the 
liase  is  expelled.  There  is  no  change  in  weight 
either  in  forming  the  red  acid  from  the  bhie  by 
this  means  or  during  the  rcvei-sion  to  the  blue 
acid,  which  is  elTected  by  a  trace  of  hydrochloric 
acid.  .Small  quantities  of  tlu^  red  acid  may  be 
obtained  more  conveniently  by  evaporating 
alcoholic  or  acetone  solutions.  Two  isomeric  acids 
may    also  be  isolated  from  benzopiu'purin. 

Helianthins  and  amtnoazohemcne  sails  ;  Isomcrides 

of .    A.  Hantzsch.   Ber.,  191:"),  48,  l(i7— 180. 

J.  Chcm.  Soc.,.191.-..  108,  i.,  322-":«l. 

On  evaporating  alcoholic  solutions  of  helianthin 
with  about  10%  of  its  sodium  salt  in  platimmi  or 
silica  vessels,  the  Methyl  Orange  so  depresses  the 
hydrogen-ion  con<-entration  of  the  helianthin 
that  tine  yellow  form  i^■.  prevent<'d  from  changing 
into  the  red.  The  brownish-yellow  heli.antliin  is 
considerably  more  soluble  than  the  red  modifica- 
tion and  decomposes  about  '.MS"  lower,  namely, 
at  about  200"  C.  Many  othi>r  helianttiins  bave 
been  examini'd.  With  two  exceptions,  their  red 
forms  are  stable  and  the  yellow  are  either  lal)ilc  or 
unknown.  The  exo'ptions  .Tri>  the  simplest 
helianthin.  namely.  anilincazobcnzenesulphonic 
acid  and  dimethyl-o-ti>hiidinc>azobenzenesulph(mic 
acid.  In  tluMe  cases,  the  stabli'  form  is  yellow  and 
the  red  form  is  labile.  The  ivd  modilications  are 
olitained  by  rubbing  tb(^  yellow  rurms.  l)ut,  whereas 
the  red  anilini>  derivative  bccdiiiis  yellow  when 
merely  breathed  upon,  the  o-toliiidinc  derivative 
ha-s  to  be  loft  in  contact  with  water  to  bring  this 
about. 

A  third  class  of  chromo-isomeric  helianthins 
consists  of  graphit<!-black  products,  which,  like  the 
corresponding  aminoa/.olienzenes  contain  free 
amino-hydrogenatonls.  Such  are  the  monomethyl-, 
monoethyl-,  monoamyl-.  and  monobenzyl-helian- 
thins.  They  change  into  the  red  or  yellow  forms 
in  the  appropriate^  solvents. 

All  yellow  helianthin  solutions  are  optically 
similar,  in  alcohol  or  alkalis,  jind  the  absorption 
curves  are  ([uite  distinct  from  tho.se  of  azo-com- 
pounds.  .Most  of  the  red  helianthin  solutions  show 
hands  like  those  of  magenta,  th.it  is,  the  red  forms 
are  quinonoid.  The  alisorption  curves  are,  more- 
over, very  similar  to  those  of  tin:  yellow  h<>lianthins. 
These  red  and  yellow  modifications  must  therefore 
be  chemically  similar,  and  are  regarded  a,s  valency 
isomerides. 

The  almormal  red  modifications  are  those  derived 
from  dimcthyl-o-toluidine,  namely,  dimethyl-o- 
tohiidineazotienzcne,  t'lsH^Nj,  m.pt.  08°  C,  and 
the  corresponding  sulplionic  iicid  ;  they  have  an 
azoid  structure. 

The  common  diethyl  Orange  iteelf  cxist>s  in  two 
chromoisonieric  forms.  Tlie  orange  salt  becomes 
deep  red  on  ruliliing,  but  changes  again  to  orange 
when  the  substance  i.s  breathed  upon.  They  may 
also  be  valency  isomerides. 

It  is  therefore  established  that  there  are  four 
different  solid  isomerides  of  the  helianthins,  three 
of  which  exist  in  solution,  namely,  an  azoid  form, 


•a  Vilack  quinonoid  form,   and  the   orange-yellow 
and  red  quinonoid,  valency  isomerides. 

Slilbcneartinic  acids  and  Ihcir  derivatives.    Karrer. 
See  XX. 

Patent. 

Colour  Inkrs  froyn  vcgelable  suhsldttrcs  conlaiiiinij 
Ihc  flyc.ll  II ff  tut  glucoside  ;  Process  for  the  pro- 
duction of .     E.  Hagen.     tier.  Pat.  281.t2:{. 

Nov.  10,  1912.  Addition  to  (Jer.  Pat.  2r>0.:{S7 
(seeFr.Pat.438,.503,of  1911  ;  this  J.,  1912,  fi.'io). 
Dyestuff  glucosides  are  decomposed  in  the  usual 
manner  by  heating  with  acids  or  by  enzymes,  and 
the  dyestutl"  is  separated  and  converted  inUi  a 
lake  by  heating  with  alkaline-earth  or  metallic 
salt  solutions.  An  .alternative  method  is  to  treat 
the  glucoside  direct  with  an  organic  ahuninium 
salt  or  \vitli  aluminiiun  hydroxide,  at  the  ordinary 
or  a  higher  temper.itiu'e.  The  lakes  produi'ed  at 
the  ordinary  temperatures  do  not  possess  pro- 
nounced colouring  properties.  L,akos  obtained  by 
the  first  process  are  unaffected  by  organic  acids,  hut 
this  is  not  the  case  with  lakes  obtained  by  the 
alternative  method. — P.  W.  A. 
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Cellulose ;    Hysteresis   of  the   extent   of   hydration 

of .  A  dsorpHon .  A'  /.  A .  V.  Rakovski.  J .  Russ. 

Phys.  Chem.  Soc,  1915,  47,  18—21.  J.  ('hem. 
Soc,  1915.  108,  ii.,  235. 
The  author  has  investigated,  by  van  Bemmelen's 
method  ("Die  Adsorption,"  Dresden,  1910),  the 
chemical  hysteresis  of  cotton-wool,  filter-paper,  flax, 
and  hemp  at  19°  C,  the  last  two  having  been 
previously  washed  successively  with  water,  alcohol, 
ether,  alcohol,  and  wat«r.  The  curves  connecting 
\'apour  pressure  with  the  proportion  of  wat  er  present 
are  almost  coincident  for  filter-paper  and  cotton- 
wool, but  at  pressures  exceeding  12  mm.  the  former 
contains  rather  more  water  than  the  latter.  For 
the  conditions  employed,  the  velocity  of  adsorp- 
tion is  greater  than  for  starch,  the  attainment 
of  equilibrium  occupying  five  to  seven  days,  or, 
for  pressures  above  It  mm.,  tliree  to  five  days  ; 
in  a  desiccator  containing  1%  sulphuric  acid 
solution  the  establishment  of  equilibrium  is 
doubtful.  In  general,  dehydration  proceeds  more 
slowly  than  hydration.  The  hysteresis  exhibits 
a  maximum  of  1-8%  of  wator,  and  is  somewhat 
less  than  with  starch.  Separate  calculation  of  the 
hydration  and  dehydration  results  obtained  by 
Masson  and  Richards  (this  .1.,  1907,  89)  for  cotton- 
wool-and  lilter-p.aper  shows  them  to  be  in  very  fair 
agreement  with  those  obtained  by  tlie  author. 

Paocr-makinij  materials  ;  The  Empire's  resources  in 

.  S.  C.  PhiUips.   J.  Roy.  Soc.  Arts,  1915,  63, 

613—632. 
GuUAT  Britain  itself  does  not  offer  much  in  the  way 
of  fibrous  materials  capable  of  development  as 
new  sources  of  supply  for  paper-making.  Marram 
grass  gives  a  fibre  similar  to  esparto,  but  the  yield 
is  low.  Attempts  to  utilise  peat  fibre  have  proved 
commercially  unsuccessful.  In  Canada  the  total 
area  of  forest  land  is  estimated  at  500 — 600 
million  acres,  about  half  being  of  commercial  value. 
The  Canadian  statistics  for  1911  show  the  manu- 
facture of  pulp  from  834,538  cords  of  spruce, 
311.183  of  balsam  fir,  45,246  of  hemlock,  24,715 
of  jack  pine,  and  3845  of  poplar,  a  total  of 
1,222,527  cords.  Of  this  52-6%  was  used  for  the 
manufacture  of  mechanical  pulp,  331°/,  for 
sulphite-,  14%  for  sulphate-,  and  0-3%  for  soda 
pulp.     Conservation  and  regulation  of  the  timber 


656 


Cl.  v.— FIBRES;  TEXTILES ;  CELLULOSE;  PAPER. 


[June  30,  1915. 


resources  are  receiving  attention.  Experiments 
have  been  made  with  "  mQkweed,"  wliich  furnishes 
a  long,  fine  and  glossy  Imst  filire  and  a  vi-oody 
portion  from  which  iisefid  paper-pulp  can  be  made 
(see  Neish  ;  this  J.,  1913,  72).  Newfoundland  forests 
cover  over  10,000  sq.  miles,  with  an  average  yield 
of  10  cords  of  pulp  wood  per  acre  ;  in  the  year 
ending  June  30,  1013.  57,500  tons  of  pulp  and 
44,100  tons  of  paper  were  exported  ;  the  rate  of 
increase  latterly  has  been  very  rapid.  In  India 
the  development  of  bamboo  as  a  source  of  cellulose 
pulp  has  every  prospect  of  sviccess  as  soon  as  the 
limitations  of  the  world's  supply  of  pidp-wood 
produce  the  demand.  Locally  certain  grasses, 
such  as  baib  or  sabhai,  are  in  steady  use  and  many 
other  species  are  available.  Other  Indian 
materials  capable  of  development  are  Hedychium 
coronarmm.  IMoya  grass,  and  cotton-seed  hull 
fibres.  In  Trinidad,  sugar-cane  bagasse,  bamboo, 
and  Para  grass  have  been  worked  on  a  small  scale. 
In  Australia,  one  mill  is  producing  sulphate  pulp 
from  a  species  of  pine,  and  proposals  have  been 
made  for  utilising  Ijagasse,  prickly  pear,  various 
rushes,  "  black-boy,"  eucalyptus  wood,  etc.  New- 
Zealand  possesses  a  plentiful  supply  of  suitable 
timber  ;  waste  from  the  manufactvue  of  Phormium 
fibre  is  also  available.  In  Africa,  the  papjTiis  and 
many  grasses  of  cane-like  habit  are  found,  e.g., 
tambookie  grass,  elephant  grass,  and  Spanish  reed 
(Arundo  donax).  In  the  Malay  States,  lalang 
grass  is  abundant  and  has  been  approved  on 
investigation  ;  other  fibres,  such  as  those  from 
pineapple  and  nipa  palm,  have  been  studied, 
with  promising  results. — J.  F.  B. 

Adsorption  capacity  of  talcs  and  kaolbin  \for  dyes]. 
Eohland.  See  IV. 

Patents. 

Paper  stock  ;    Method  of  removing  ink  from . 

M.  CUne  and  C.  F.  Rhodes,  Glens  Falls,  N.Y., 
Assignors  to  International  Paper  Co.,  New 
York.  U.S.  Pat.  1,138,085,  May  4,  1915.  Date 
of  appl.,  Nov.  27,  1911. 

Waste  newspaper  or  book  stock  is  pulped  and 
about  2%  of  caustic  soda  is  added  to  "  lift  "  the 
ink.  About  2  %  of  an  aluminium  silicate,  such  as 
fidlers'  earth,  kaolin,  etc.,  or  magnesium  siUcate, 
such  as  talc,  soapstone,  etc.,  is  added  to  absorb 
the  "  lifted  "  ink,  and  is  subsecjuentlv  washed  out 
of  the  stock.— W.  H.  C. 

Tl'ood  fibre  ;    Process   of  preparing .      J.    H. 

Thickens,  Buflalo,  N.Y.  U.S.  Pat.  1,138,907, 
May  11,  1915.     Date  of  appl.,  Jan.  21,  1914. 

Wood  is  steamed  under  pressure  in  a  digester 
untU  it  is  heated  throughout  ;  a  large  quantity 
of  alkaline  liquor  at  a  temperature  below  the 
boiling  point  is  then  admitted  rapidly  through  the 
bottom  of  the  digester  ;  the  steam  in  the  pores 
of  the  wood  is  thereliy  condensed,  and  the  alkaline 
li((uid  diawn  into  the  wood  ;  the  excess  of  liquid 
is  then  drained  off  and  the  wood  is  again  steamed 
until  it  acquires  an  acid  reaction.  The  proces.s  of 
alternate  chilling  with  alkaline  liqiiid  and  steaming 
may  be  repeated  until  the  nuvterial  is  sufficiently 
digcsted.--J.  F.  B. 

Cellulose;  Trratmenl  of  irootl  and  .'iiiiiihn-  fihrons 
materials  imlh  solutions  of  bisulphites.  espcciaUy 
alkaline-earih    bisvlphiics,   for   Die   production   of 

.     C.    G.    Schwalbe.       Ger.    I'at.    282,050, 

June  14,  1913. 
The  fibrous  material  is  impregnated  with  the 
bisulphite  solution,  prefei-ably  in  vacuo,  the  liquid 
is  removed,  and  the  material  is  steamed,  with  or 
without  addition  of  gaseous  sulphur  dioxide. 
According  to  the  working  conditions  either  cellulose 
or  half -stuff  is  obtained.     The  yield  is  higher  than 


by  the  boiling  process,  and  a  smaller  quantity  of 
waste  lye  is  i^roduced. — A.  S. 

Waste   [wood-pulp]   liquor ;     Process   of  recovering 

the  soda  content  of .      MIcthod  and  means  for 

Ireahneni  of  waste  liquor.  II.  K.  Jloore,  Berlin, 
N.Il.  U.S.  Pats.  (A)  1.137.779.  and  (b)  1,137,780, 
Mav  4,  1 015.     Dates  of  appl..  Mar.  6  and  Aug.  14, 

191':;. 

(A)  W.\STE  liquor  fi'om  A\ood-pulp  is  mixed  with  a 
"  carbonaceous  carrier  "  and  sodium  sulphate,  the 
mixture  is  dried  by  the  gases  from  the  comljustion 
of  a  previous  rjua.ntity,  burned  in  a  smelting  fur- 
nace, and  the  smelted  soda  recovered.  (B)  An 
intensely  liot  flame  is  produced  by  tlie  incomplete 
combustion  of  fuel  in  the  lower  part  of  a  retort, 
and  the  waste  liquor  from  wood-pulp  is  sprayed 
«itli  an  air-}>last  through  the  flame  in  the  upper 
part  of  the  retort  in  order  to  evajjorate  the  liquid 
therefrom  during  transit.  The  residue  is  accumu- 
lated on  the  sloping  floor  of  the  retort  and  burnt  by 
injecting  a  blast  of  air  into  the  upper  portion  of  the 
heap  :  tlie  soda  is  smelted  in  a  reducing  atmosphere 
and  withdrawn  from  tlie  retort  in  a  molten  state. 

—J.  F.  B. 


-  to  a 
U.S. 
Date   of  appl., 


Waste  sulphile  liquor  ;  Process  of  reducing  — 
pou)der.     F.  II.  Kemiard,  Newton,  Mass 
Pat.    1,138,118,   Mav   4,    1915 
Jan.  2,   1014. 

The  waste  liquor  is  concentrated  to  a  viscous  state 
in  vacuo  and  the  product  is  applied  in  the  form  of 
a  thin  film  to  a  heated  surface  also  in  vacuo,  being 
retained  thereon  until  it  is  dry. — .T.  F.  B. 

Sulphite-cellulose  waste  lyes  ;    Concentration  of  lyes, 
especially .   E.  Lehmann.   Ger.  Pat.  282,950, 


Dec.  12,  1912. 


The  hot  waste  lye 
is  discharged  under 
pressure  from  the 
boiler.  A,  tlu-ough 
the  pipe,  b,  into  the 
vessel,  c,  where  a 
lower  pressure  pre- 
vails. The  steam 
evolved  escapes  at 
D,  and  the  residual 
lic(uor  is  drawn  into 
the  steam  injectors, 
p,  and  discharged,  to- 
gether with  the  steam, 
through  nozzles,  N, 
against  baffles,  a. 
The  lye  is  thus 
atomised,  and  a  high 
degree  of  concentra- 
tion is  attained. 
—A.  S. 


Helling  process.  M.  A.  Adam,  London,  anil  W.  J. 
Fernie,  Dromara,  Ireland.  U.S.  Pat.  l,140,29t), 
May  IS,  1915.     Date  of  appl.,  Jan.  9,  1905. 

See  Eng.  Pat.  745  of  1914  ;  this  J.,  1915,  545. 

{Piipcr]  pulp,  stuff,  and  the  like;    Apparatus  for 

refininq .     T.    H.    Nash,    St.    Paul's    Gray. 

U.S.  i'at.  1,140.181,  May  18,  1915.  Date  of 
appl.,  July  24,   1914. 

See  Eng.  Pat.  6870  of  1914  ;  this  J.,  1914,  640. 

Production  of  new  compounds  of  unsaturated  hydro- 
carbons, and  of  sohdions  and  compositions  con- 
laining  the  same.     Eng.  Pat.  11,635.     See  XIII. 
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VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Primuline  ;  Dyeing  irith ,  and  substantive  cotton 

dyeing.     U.     Ilallor.     Farber-Zoit..     1914.     25, 
301,  321.     Chem.-Zcit.,  I'.tl5,  39,  Hep.,  98. 

Ultbamicroscopic  exaiiiiiintioii  of  a  Primuline 
solution  shows  that  the  Uyi'stulT  is  present  in 
particles  of  very  <litTerent  ile^rees  of  dispersity. 
The  particles  showing  the  liinliost  degree  of  dis- 
persity  pass  througli  a  nienihrane,  and  give  the 
dialysate  an  intense  blue  tluores<-enee  ;  this  portion 
shows  no  dyeing  properties,  but  recovers  them  on 
addition  of  electrolytes  or  on  evaporation.  Other 
substantive  dyestuffs,  e.g..  Diamine  Pure  Blue, 
Congo,  and  C'hrysoplienine,  show  the  same  be- 
haviour, but  this  is  not  the  case  with  t'arbazole 
Yellow  and  Cotton  Yellow.  The  following  ex- 
planation of  substantive  dyeing,  based  on  NageU's 
micellary  theory,  is  suggested  :  on  introducing 
material  into  the  dye-batii,  tlie  fibre  Ls  penetrated 
by  the  finely  dispersed  particles  of  dyestuff,  and 
at  the  same  time  adsorption  occurs,  which  soon 

Erevents  further  penetration  of  the  tibre  by  the 
ighly  dispersed  particles  of  dyestuft".  Adtlition  of 
electrolytes,  such  as  salt,  leads  to  a  decrease  in  the 
degree  of  dispersity  to  a  stage  at  which  the  dyeing 
properties  again  make  their  appearance  ;  at  the 
same  time  some  flocculation  takes  place.  This  view 
accounts  for  the  fact  tluit  substantive  tlye-baths 
are  never  completely  exliausted. — F  \V.  A. 

Fastness  of  dyeings  to  tight  ;    Improvement  of  the 

.     K.     Oebhard.     Fiirber-Zeit.,     1914,     25, 

393,  405.  Chem.-Zeit.,  1915,  39,  Kep.,  87. 
The  fastness  to  light  of  a  dyestuff  is  not  an  absolute 
property,  but  is  dependent  in  a  high  degree  on  the 
substratum.  Malachite  Green  <lveings  on  cotton 
mordanted  with  Turkey  red  oil  fade  during  the  first 
week  of  exposure  to  light ;  on  cotton  mordanted  with 
tannin  and  tartar  emetic,  in  the  middle  of  the  second 
week  ;  on  wool  and  on  cotton  mordanted  with 
tannin  and  tartar  emetic,  after-treated  with 
thiourea,  after  more  than  eight  weeks  ;  and  after- 
treated  with  sodium  metaphosphate  and  glucose 
or  with  animoniacal  copper  oxide  and  Turkey  red 
oil,  or  as  lake,  after  more  than  twelve  weeks. 
The  photochemical  alteration  of  dyestufis  is  con- 
sidered to  be  due  to  an  autoxidation  process  result- 
ing in  the  formation  of  Very  labile  dyestuff  peroxide 
hydrates,  wliich  are  stabiliseil  by  urea,  and  better 
by  thiourea.  The  reactivity  of  tlie  dyestuff  may 
be  destroyed  ))y  suitable  methods  of  dyeing  or 
after-treatment."  The  groups  which  become  re- 
active in  light  may  be  made  inactive  by  substitu- 
tion or  condensation  with  suitable  siibstances,  or 
by  suitable  aft«r-treatment  with  metallic  salts, 
hydroxy-acids,  urea,  thiourea,  sodium  molybdate, 
phosphotungstate,  phosphite,  metaphosphate,  thio- 
aulphate,  or  nitrite. — F.  W.  A. 

Adsorption  [of  dyes,  alkaloid  salts,  etc.]  from  aqueous 
solution.     Freundlich  and  Poser,     tiee  IV. 

Electrical  excitahility  and  conductivity  of  liquid  in- 
sulators [benzene,  light  petroleum,  etc.].  Influence 
of  soaps  of  naphthenic  acids  and  of  phenols  on  the 
electrical  conductivity  of  heavy  hydrocarbon  oils. 
Holde.     .s'ce  11a. 

Patents. 

Alkali-free  detergent  for  scouring  and  dyeing. 
J.  Harrington,  Boston,  Mass.  U.S.  Pat. 
1.139,326,  Mav  U,  191.5.  Date  of  appl.,  June  2, 
1914. 

A  NEUTn.vL  vegetable  oil  soap,  e.g.,  a  coconut  oil 
soap,  is  boiled  with  sulphoaated  castor  oil  and 
water   until   dissolved,    a   solution   of   an   aniline 


colour,  adapted  to  dye  both  vegetable  and  animal 
fibres,  is  added,  and  the  mixture  boiled. 

— H.  R.  D. 

Bleaching  of  cotton,  artificial  silk,  and  other  goods  ; 

Process    for .     A.     Lehmann.     Oer.     Pat. 

279,993,  Oct.  5,   1913. 

Cotton,  artificial  silk,  half-silk  (artificial  silk  and 
cotton),  jute,  ramie,  hemp,  sisal,  half-linen,  wood, 
and  muslin  are  bleached  with  bleaching  powder  or 
electrolytic  bleach  solution  to  which  has  been 
added  malt  or  malt  preparations  (diastafor)  to 
increase  the  activity  of  the  solution,  and  hence 
effect  bleaching  in  half  the  time  with  lialf  the  usual 
amount  of  bleaching  agent. — F.  W.  A. 

Vat  preparations  ;    Process  for  producing  concen- 
trated   .       Farbw.    vorm.    Meister,    Lucius, 

und  Briining.     Ger.  Pat.  281.353,  Sept.  19,  1913. 
Addition  to  Ger.  Pat.  251,5(i9. 

In'  addition  to  the  extraordinary  solvent  action 
exerted  by  Turkone  oil,  Monopole  soap,  etc.,  on 
concentrated  alkali  salts  of  leuco-compounds  of 
halogenated  indigo  or  indigoid  dyestuffs,  these 
sulistances  have  been  fountl  to  exert  the  same 
eft'ect  on  the  corresponding  compounds  of  the 
quinone  vat  dyestuffs.  Anthraquinone  vat  dye- 
stuffs,  such  as  Indanthrene,  do  not  behave  in  this 
manner.  The  solutions  obtained  have  many 
advantages  over  the  coarse  paste,  which  is  difficult 
to  reduce,  and  may  be  used  direct  by  the  wool 
dyer,  alone  or  in  combination  witli  an  indigo  or 
other  vat.— F.  W.  A. 

Multicolour  effects  in  spun  yarn  or  textile  goods  ; 

Production  of .    A.  Heinzel,  jun.     Ger.  Pat. 

280,369,  Mar.  27,  1914.     Addition  to  Ger.  Pat. 
277,497  (this  J.,  1915,  223). 

In  carrying  out  the  process  described  in  the  main 
patent,  an  alkaline  bath  not  containing  an  oxidising 
agent  is  used,  and  the  cerium  compounds  deposited 
on  the  artificial  fibres  are  oxidised  by  air  or  other 
oxidising  agent  only  after  the  fibres  have  been  spun 
or  spun  and  woven.  The  artificial  fibres,  after  being 
impregnated  with  the  cerium  salt  solution,  may  be 
treated  with  a  vegetable  or  animal  oil  or  fat, 
saponified  or  emulsified  with  alkali  ;  the  soap 
or  emulsion  may  be  applied  simultaneously  with 
the  gelatin  finish  mentioned  in  the  chief  patent. 
The  spun  yarn  or  tissues  made  from  the  treated 
fibres  are  dyed  at  the  lowest  practicable  tem- 
perature, for  example  20°  C. — F.  W.  A. 

Dyeing  apparatus  ;  Spools  and  like  tubular  supports 

for  use  in .   J.  G.  Masson,  Woonsocket,  R.I., 

U.S.A.   Eng.  Pat.  18,500,  Aug.  10,  1914. 

See  U.S.  Pat.  1,120,398  of  1914  ;  this  J.,  1915,  75. 


VU.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Lactic   acid;     Analysis   of .      L.    Balderston. 

J.    Amer.    Leather    Chem.    Assoc,     1915,     10, 

242—251. 
The  following  methods  arc  recommended  for 
adoption  by  the  ^Vmerican  Leather  Chemists' 
Association.  Volatile  acid  is  determined  by 
the  distillation  of  a  solution  containing  approxi- 
mately 15  grms.  of  lactic  acid  per  litre.  A  long- 
necked  300  c.c.  flask  fitted  with  a  vertical  con- 
denser is  used,  the  total  height  from  the  top  of 
the  condenser  to  the   bottom  of  tlie  flask  being 

20 24    inches.     150    c.c.    of    the    dilute    acid    is 

distuied  so  that  125  c.c.  of  distillate  comes  over  in 
47  to  53  mins.,  the  residue  is  diluted  with  125  c.c. 
of  water,  and  the  distillation  repeated.  The  two 
distillates  are  united,  titrated  with  A'/2  sodium 
hvdroxide,  and  the  result  calculated  to  acetic  acid. 
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[June  30,  1915. 


To  estimate  free  sulphuric  acid,  50  grms.  of  the 
sample  is  dissolved  in  neutral  95  "o  alcohol,  the 
solution  heated  to  (30°  C,  and  allowed  to  stand 
over-night  in  a  warm  place.  The  solution  is 
filtered,  and  the  residue  washed  with  alcohol. 
After  evaporating  the  alcohol,  the  fdtrate  is 
diluted  with  water,  and  acidified  with  hydrochloric 
acid.  Sulphuric  acid  is  estimated  in  the  usual 
way.  Anhvdride  is  determined  bv  Besson's 
method  (tliis  J.,  1910,  440).  After  titrating  for 
total  free  acid,  a  further  amount  of  .V/2  sodium 
hydroxide  is  added  and  the  solution  allowed  to 
stand  for  15  mins.  A  definite  excess  of  ^V/2 
sulphuric  acid  is  added,  and  the  solution  is  heated 
to  boiling  and  titrated  back  with  alkali.  The 
alkali  used  by  anhydride  is  found  by  subtraction 
and  calculated  to  lactic  acid.  Methods  by  which 
the  solution  is  heated  with  the  excess  caustic 
soda  give  too  high  results  for  anhydride. — F.  C.  T. 

Formic  acid  formation  ;    Chemical  Jcinclics  of . 

G.  Bredig.   Z.  Elektrochem..  1914.  20,  489—494. 

J.  Chem.  Soc,  1915,  108,  i.,  211—212. 
The  formation  of  formates  by  the  action  of  carbon 
monoxide  on  strong  bases  such  as  sodium  hydroxide, 
potassium  hydroxide,  tetramethylaminonium 
hydroxide,  and  tetra-ethylammonium  hydroxide 
at  50° — 80°  C.  and  pressures  up  to  40  atmos., 
was  studied  and  also  the  action  on  weak  bases 
such  as  piperidine,  diethylamine,  and  isobutyl- 
amine.  In  all  cases  satisfactory  figures  can  be 
obtained  only  if  the  reaction  constant  is  calculated 
on  the  hypothesis  that  both  hydroxyl  ions  and 
undissociated  bases  are  concerned  in  the  reaction. 
The  constant  for  the  action  of  the  hydroxyl  ions, 
fcoHi  is  independent  of  the  nature  of  the  base,  the 
following  figvires  being  obtained  for  Aqh  at  80°  C.  : 
NaOH,  00684  ;  KOH,  00690  ;  N(CH3)40H, 
00730  ;  BaCOH),.  00720  ;  piperidine,  00810  ; 
diethylamine,  00730  ;  and  isobutylamine,  007 10. 
If  km  represents  the  reaction  constant  of  the 
undissociated  molecules,  then  the  ratio  A-»i :  koB 
for  the  bases  investigated  is  given  bv  the  figures 
KOH,  2-2  ;  ^(CjHsJ.OH.  1-9  ;  NaOH,  11  ; 
Ba{OH)j,  0-68  ;  piperidine,  00039  ;  diethvlamine, 
00045.  and  isobutylamine,  00026.  The  results 
show  that  with  strong  bases  the  action  of  the 
hydroxyl  ions  and  undissociated  molecides  is  of 
about  the  same  dimensions,  whereas  with  weak 
bases  the  action  of  the  undissociated  molecules 
is  very  much  less. 


Sulphuric  acid  and  potassium,  especially  in  potash 

salts;      Determination     of -.         W.     Vaubel. 

Z.  oSentl.  Chem.,   1914,   20,  426—434  ;     1915, 
21,  1 — 6.   Z.  angew.  Chem.,  1915,  28,  Ref.,  159. 

The  author  recommends  determination  of  the 
sulphuric  acid  by  the  benzidine  method  and  of 
potassium  by  the  cobaltinitrite  method.  The 
acid  sulphate  solution  is  diluted  tUl  it  contains 
01 — 0'2°o  HjSO,.  and  precipitated  with  an  equal 
volume  of  a  solution  of  benzidine  hydrochloride 
prepared  by  dissolving  6-7  grms.  of  the  base  in 
20  c.c.  of  hydrochloric  acid  of  sp.  gr.  112,  and 
diluting  to  1  litre.  The  solution  should  not  contain 
more  than  10  mols.  HCl,  15  mols.  HNO3,  20  mols. 
CH3CO2H,  5  mols.  alkali  salts,  or  1 — 2  mols. 
ferric  iron  per  mol.  HjSO,  ;  when  one  or  more 
atoms  of  sulphur  are  present  per  atom  of  ferric 
iron,  reduction  to  the  ferrous  state  is  not  necessary. 
For  the  determination  of  potassium  Zaleski's 
method  (see  this  J.,  1914,  1172)  is  recommended, 
using  a  reagent  prepared  by  pouring  a  solution  of 
30  grms.  of  cobalt  nitrite  in  1  litre  of  water  and 
250  c.c.  of  nitric  acid  of  sp.  gr.  12  into  a  solution  of 
300  grms.  of  sodium  nitrite  in  1  litre  of  water,  the 
mixture  being  agitated,  allowed  to  stand  for  24 
hours,  and  filtered. — A.  S. 


Calcium  chloride;    Importation  of into  India. 

Board  of  Trade  J.,  June  3.  1915. 
Notification  No.  3950 — 28  (Customs  Circular  No. 
5  of  1915),  dated  loth  April,  states  that  the 
Government  of  India  have  sanctioned  the  proposal 
to  exempt  calcium  chloride  from  the  payment  of 
Customs  duty,  when  imported  by  the  owner  of  a 
cotton  weavmg  mill  and  shown  to  the  satisfaction 
of  the  Collector  of  Customs  to  be  intended  for  use  in 
the  weaving  of  cotton  or  the  baling  of  woven  cotton 
goods.  The  above  sanction  is  subject  to  recon- 
sideration after  the  war. 

Phosphoric  acid  in  limestone  ;  Concentration  method- 

for  the  determination  of  small  quantities  of . 

F.  Hinden.    Z.  anal.  Chem.,  1915.  54,  214—216. 

TwEXTy-FivE  grms.  of  the  powdered  limestone 
is  mixed  with  100  c.c.  of  water  and  120  c.c.  of 
dilute  nitric  acid  (1  :  1).  the  mixture  is  boded  for 
10  mins.,  and  the  insoluble  portion  then  collected 
on  a  filter  and  washed.  The  filtrate  is  heated  to 
boding  and  ammonia  is  added  until  the  solution 
just  becomes  turbid  owing  to  the  precipitation  of 
iron  and  aluminium  hydroxides  (if  the  limestone 
does  not  contain  iron  or  aluminium  compounds,  a 
small  quantity  of  ferric  chloride  should  be  added)  ; 
0-5  grui.  of  calcium  carbonate  is  now  added,  the 
mixture  boiled  for  5  mins.,  and  the  precipitate, 
consisting  of  calcium  carbonate,  ferric  carbonate, 
and  aluminium  hydroxide,  and  containing  the 
whole  of  the  phosphoric  acid,  is  collected,  washed, 
dissolved  in  dilute  nitric  acid,  and  evaporated  to 
dryness.  Any  silica  which  separates  is  filtered  off, 
and  the  phosphoric  acid  is  then  determined  in  the 
filtrate  by  the  molybdate  method. — W.  P.  S. 

Carion  dioxide  in  minerals  ;  Determination  of . 

L.  H.  Borgstrom.  Z.  anal.  Chem..  1914,  53, 
685—687.  J.  Chem.  Soc,  1915,  108,  ii.,  281. 
In  the  estimation  of  carbon  dioxide  in  minerals, 
such  as  scapolite,  etc.,  the  addition  of  a  small 
quantity  of  hydrofluoric  acid  to  the  hydrochloric 
acid  used  for  the  decomposition  accelerates  the 
rate  at  which  the  mineral  is  dissolved, ,  and  the 
carbon  dioxide  is  evolved  completely  in  about 
fifteen  minutes.  The  results  obtained  are  higher 
and  more  concordant  than  when  hydrochloric 
acid  is  used  alone  ;  the  hydrofluoric  acid  attacks 
the  flask  to  some  extent,  but  the  same  flask  may  be 
used  for  a  considerable  number  of  estimations. 

Calcium  thiosulphate  ;    Soyne  reactions  of from 

the  standpoint  of  the  laiv  of  7nass  action  and  the 
phase  rule.  R.  Kremann  and  H.  Rodemund. 
Monats.  Chem..  1914.  35,  1061—1113.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  147. 
Calcium  thiosidphate,  obtained  by  ilond's  process 
from  the  waste  calcium  sulphide  of  the  Leblanc 
process,  is  usually  converted  into  sodium  thio- 
sulphate by  treatment  with  sodium  carbonate  or 
sulphate.  An  investigation  of  the  reaction  from 
the  standpoint  of  the  law  of  mass  action  showed 
that  the  maximum  yields  attainable  are  2 — 3% 
lower  than  the  theoretical  yields,  probably  because 
the  reacting  salts  are  prevented  from  coming  into 
effective  contact  by  the  precipitated  calcium 
carbonate  or  sulphate.  The  yields  were  higher 
at  25°  C.  than  at  lower  temperatures,  and  in  some 
cases  sodium  sulphate  gave  better  results  than  the 
carbonate.  Attempts  to  use  sodium  nitrate 
instead  of  the  carbonate  or  sulphate  did  not  prove 
successful  ;  below  29-2°  C.  the  solid  jjhase  invari- 
ably consisted  of  silkv  needles  of  the  triple  salt, 
CaSj03,Na2S20s.NaN63,llH20,  which  decom- 
posed into  its  components  at  higher  temperatures. 

— A.  S. 

Tartrates  ;  An  adulterant  of  crude  and  refined . 

P.   Carles.    Ann.   Falsif.,   1915,   8,   125—128. 
The    calcium    tartrate    from    wine    lees,    etc.,   is 
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frequently  converted,  in  the  nianufaeturinj;  pro- 
less,  into  pota.ssiuni  tiitartrato  by  lioilinjr  with 
potassium  iiisulphato.  Tlio  prosoiue  of  calcium 
tartrate  in  tlie  mixid  tartrates  is  also  sometimes 
masked  by  an  addition  of  bisulphate.  The 
aildition  may  be  detected  by  shaking  the  powder 
with  50 "o  alcohol,  when  the  filtrate  will  show- 
excessive  acidity  and  jjive  a  precipitate  with 
barium  chloritle  if  bisidphate  be  present.  To 
avoid  an  excessive  quantity  of  water  in  the 
industrial  extraction  of  potassium  bitartrate,  it  is 
sufijjested  that  the  material  should  1)0  treated 
with  sodium  hydroxide  -solution,  which  will  con- 
vert the  spariniclv  soluble  bitartrate  into  the 
readily  soluble  (100  in  1:20  of  water  at  15"  C.) 
neutral  tartrate  of  sodium  ami  potassium.  The 
alkaline  solution  is  then  treated  with  sulphuric 
acid  to  separate  the  bitartrate.  If  the  material 
consists  of  the  mixed  tartrates  of  potassium  and 
calcium,  the  process  is  reversed,  the  sulphuric 
acid  being  used  first,  and  the  acid  solution 
neutralised  with  potassium  hvdroxide.  Limits  of 
0-75  "o  total  sulphates  as  K^SO,  and  0-25%  of 
calcium  sulphate  are  suggested  for  such  bitartrate 
powders. — C.  A.  M. 

Cuprous  carbonate.    P.  Carles.    Bull.  Soc.  Chim., 

1915,  17,  10:5—101. 
Is  the  preparation  of  ammoiiiacal  copper  solution 
by  circidatmg  air  and  ammonia  solution  alternately 
through  a  tower  containing  copper,  the  metal 
becomes  coated  with  Idiic  cupric  carlionate,  which 
may  be  removed  by  violent  agitation  with  water. 
When  kept  for  several  weeks  in  a  stoppered  flask 
in  contact  with  the  metal  and  ammonia  solution,  the 
cupric  carbonate  was  reduced  to  cuprous  carlionate, 
which  is  a  sea-green  powder  insoluble  in  water  or 
ammonia  and  fairly  stable  in  air. — J.  R. 

Carbon-free   compounds;   Optical  activity   of - 


The  asi/mmctric  cobalt  atom.    XII.    A.  Werner. 

Ber.,  1914,  47,  3087—3091.   J.  Chem.  Soc,  1915, 

108,  ii.,  204—205. 
After  many  unsuccessful  searches  after  purely 
inorganic  compoimds  which  exhibit  optical  activity, 
it  has  been  found  that  the  dodecamminehexol- 
tetracobaltihaloids,  {Co[(OH).jCo(NH3)4],}X„,may 
be  resolved  by  means  of  the  silver  bromocamphor- 
sulphonates.  The  active  bromides  were  prepared 
by  dis.solving  the  bromocamphorsulphonates  in 
just  sufficient  aqueous  acetone  (50 "o);  adding 
small  quantities  of  sodium  bromide  until  the  pre- 
cipitate had  a  marked  activity,  and  tlien  diluting 
the  mother  liquor  with  absolute  alcohol.  The 
d-  and  ^bromides  crystallised  as  reddish-grey 
powders  with  2H20-  The  salts  exhibit  most 
abnormal  rotation-dispersion.  The  highest  rota- 
tions observed  were  [aj^jo  = -f  4440"  and  — 4500° 
in  50  °'o  aqueous  acetone. 

Sulphur ;   Formation   of  free  sulphuric  acid  from 

.    W.  Zanker  and  E.  Farber.    Fiirber-Zeit., 

1914,  25,  343,  361.  Chem.-Zeit.,  1015,  39, 
Rep.,  110. 
Powdered  sulphur  always  contains  some  free 
sulphuric  acid,  and  cannot  bo  completely  freed 
from  it  by  washing  for  days  with  cold  or  hot  water. 
If  cotton  is  impregnated  with  sulphur  which  has 
been  precipitated  from  alkaline  solutions,  and  is 
then  repeatedly  dried  at  140' — 160°  C.  and  exposed 
to  the  air  between  these  operations,  it  becomes 
superficially  carbonised.  The  presence  of  a  trace 
of  sulphuric  acid  in  sulphur  accelerates  the  form- 
ation of  further  quantities. — J.  H.  L. 

Sulphur  molecule  ;  A  third  and  fourth  variety  of . 

IV.  Enyel's  sulphur.  A.  II.  W.  Aten.  Z.  phvsik. 
Chem.,  1914,  88,  321—379.  J.  Chem.  Soc,  1915, 
108,  ii.,  254—255.    (See  also  this  J.,  1914,  1087.) 

Ix  addition  to  .S'\,  ordinary  rhombic  sulphur,  and 
Sf,,    insoluble     amorphous    sulphur,     two    other 


varieties  of  sulphur  exist  which  are  different  from 
the  foregoing  either  in  molecular  size  or  in  molecu- 
lar constitution.  N,  is  formed  when  sulphur  is 
heated  al)ove  its  melting  point  and  then  rapidly 
cooled,  or  liy  warming  solutions  of  .S'.\  in  sulphur 
chloride  ;  in"  other  solvents,  such  as  carbon  bi- 
sulphide, the  rate  of  formation  of  >.'.  from  .s'\  is 
very  slow.  Solutions  of  S,  ditTer  from  solutions 
of  .S',\  in  their  strong  vellow  colour.  Sf  (Engel, 
this  ,T.,  1S91,  ti30)  is  obtained  when  a  strong 
solution  of  livdrochloric  acid  at  0°  C.  is  added  to 
a  cold  solution  of  sodium  thiosulphato  and  the 
aqueous  solution  shaken  with  toluene.  From  the 
toluene  solution  .SV  crystallises  after  a  short  time. 
It  is  characterLsed  by  its  orange-yellow  colour, 
and  also  by  its  crystal  form.  Its  solutions  are 
yellow,  but  not  so  strongly  coloured  as  those  of  Sw. 
The  difference  of  ,S',  and  >V  is  definitely  proved 
by  the  solubilitv  of  the  two  forms.  *'\  is  Sf,, 
&V  is  .So,  .S,  is  pfobablv  S^.  Solutions  of  .SV  and 
St  are  stable  in  the  dark,  but  the  addition  of  .S',. 
causes  a  separation  of  .S".  The  quantity  of  .SV 
which  separates  is  proportional  to  the  quantity  of 
Sis  added  and  to  the  quantity  of  .S',  and  ^V  present 
in  the  solution.  The  deposition  takes  place  more 
slowly  at  0°  than  at  25°  C,  and  is  slower  from  a 
solution  of  Sf  than  from  one  of  ,S,.  The  separa- 
tion is  much  slower  from  carbon  bisulphide  than 
from  toluene  solutions.  S.  and  S^  are  converted 
partly  into  .SV  and  partly  into  .S,\  on  shaking  their 
.solutions  with  potassium  hydroxide  solution. 
The  same  change  occurs  with  ammonia,  and  the 
change  takes  place  four  times  as  quickly  with  S^ 
as  with  S,.  If  a  solution  of  ammonia  in  toluene 
is  used,  practically  no  .SV  is  formed,  but  only  S\. 
Solid  Sf  changes  slowly  in  the  dark  and  more 
rapidly  in  the  light  into"  .SV  and  .S\  ;  the  amount 
of  .SV  formed  is  practically  the  same  in  both 
cases,  but  the  amount  of  .S',\  is  much  greater  in 
the  light.  When  a  solution  of  S^  is  submitted  to 
light,  a  small  deposition  of  .SV  occurs,  but  no  form- 
ation of  S\.  On  the  other  hand  S,  is  rapidly 
converted  into  Sk  on  being  submitted  to  light. 
The  density,  viscositv,  and  refractive  index  of 
solutions  of  .S,\,  .S'„  and  .sv  difter  only  slightly 
from  one  another.  On  allowing  the  three  forms 
to  act  on  silver  and  mercury,  S\  acts  most  rapidly 
and  S,p  more  slowly,  and  the  presence  of  S,  retards 
the  action  of  S\.  During  the  action  on  the  metals, 
S^  is  transformed  into  Ss,  and  .SV  into  Sx,  but 
more  slowly. 

Selenium ;    New    method    for    the    preparation    of 

colloidal .     A.    Gutbier    and    F.    Engeroft. 

KoUoid.  Zeits.,  1914,  15,  193—201,  210—216. 
J.  Chem.  .Soc,  1915,  108,  ii.,  255—256. 
The  decomposition  of  hydrogen  selenium  hexa- 
bromide,  HjSeBre,  by  wat«r  may  be  conveniently 
employed  in  the  preparation  of  a  colloidal  solution 
of  selenium.  Hydrogen  selenium  hexabromide  is 
obtained  by  adding  bromine  slowly  to  a  mixture 
of  finely  divided  selenium  and  hydrobromic  acid  of 
sp.  gr.  1-45,  which  is  kept  cool  during  the  reaction. 
On  keeping  for  some  hours,  the  hexabromide 
separates  in  the  form  of  tlark  red  crystals,  which 
dissolve  in  hydrobromic  acid,  forming  a  solution 
which  is  quite  stable  in  tlie  absence  of  light.  On 
dilution  of  this  solution,  selenium  separates  in  a 
colloidal  form.  The  changes  taking  place  may  be 
represented  by  the  eciuations  : 

(1)  Hj.SeBr„+3H,0=Uj.Se03+6HBr;' 

(2)H2SeBr„+H20=Sc-fBrj-f3HBr+HBrO. 

The  colloidal  solution  of  selenium  thus  obtained 

may  be  purified  by  dialysis.     By  the  addition  of 

1  %  of  gum  arable  its  stability  is  greatly  increased. 

Monazite  sands  of  Travancore.   Q.  H.  Tipper.   Rec. 

Geol.  Survey,  India,  1914,  44  [3],    Ch.  of  Comm. 

J.,  1915,  34,  205. 
Monazite  is  widely  distributed  over  the  state  of 
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Travancore,  but  there  are  only  a  few  places  where 
concentration  has  given  rise  to  deposits  of  sufficient 
richness  to  be  called  nionazite  sands.  These 
places  are  all  in  the  vicinity  of  the  sea-coast.  No 
concentrates  seem  to  occur  in  any  of  the  rivers. 
The  deposits  are  usually  black,  due  to  the  presence 
of  magnetite  and  ilmenite.  They  are  sometimee 
red  when  garnets  are  in  excess.  Where  there  is 
abundance  of  quartz  or  calcite,  a  grey  sand  is 
produced.  Excess  of  monazite  gives  a  yellowish 
tinge.  The  nionazite  occurs  as  small  rounded 
grains  varying  from  01  to  0-2  mm.  in  diameter. 
In  colour  it  resembles  amber,  and  its  specific 
gravity  is  5- 191.  A  specimen  free  from  zircon  or 
any  other  mineral  Ukely  to  comphcate  the  analysis 
was  found  to  contain  60%  of  thoria.  In  other 
analyses  the  amounts  of  thoria  present  in  two 
samples  of  magnetically  separated  sand  were 
respectively  85  and  1008%,  whilst  other  tests 
gave  10-22  and  865%  of  thoria  in  two  samples  of 
Travancore  monazite,  isolated  from  concentrates. 


Radium  D  ;  Preparation  of in  visible  amounts,   ] 

and  its  chemical  identity  icith  lead.   G.  von  Hevesy 
and   F.    Paneth.     Ber.,    1914,    47,   2784—2786.   i 
Chem.-Zeit.,  1915.  39,  Rep.,  134.  ' 

The  emanation  from  1  grm.  of  elementary  radium 
was  sealed  up  in  a  quartz  tube  ;  after  several 
weeks,  during  which  the  emanation  decayed,  the 
cjontents  of  the  tulje  were  washed  out  with  nitric 
acid.  The  resulting  solution  upon  electrolysis 
yielded  either  radium  D  or  its  peroxide.  Radium 
D  thus  obtained  was  chemically  identical  with 
Inactive  lead,  and  If  lioth  are  present  in  a  solution 
the  sum  of  the  two  concentrations  must  be  used 
in  applying  the  law  of  mass  action. — J.  R. 

Badio-elements ;     Adsorption   and  precipitation  of 

the .     F.  Paneth.   Physikal.  Zeits..  1914,  15, 

924 — 929.     J.  Chem.  Soc,  1915,  108,  ii.,  205 — 
206.     (See  this  J.,  1915,  281.) 

In  iV/1  hydrochloric  acid  barium  sulphate  adsorbs 
88%  of  radium  sulphate,  but  silver  chloride  does 
not  adsorb  radium  chloride  at  all. 


Gei'man    Potash    Syndicate ;     Sales    of    the  - 


Pharm.  J.,  June  12.  1915.   (See  also  this  J.,  1915, 
175,  352,  422.) 

Since  the  prohibition  of  exports  two  or  three 
months  ago,  the  oversea  export  trade  has  entirely 
ceased,  but  the  embargo  does  not  affect  deliveries 
to   Austria-Hungary.     Deliveries   have   also   been 

Permitted  to  Scandinavia  and  Holland  and  to 
taly  to  a  limited  extent  for  a  time  until  they  were 
finally  discontinued.  The  result  of  the  veto  on 
the  export  trade  is  shown  by  the  circumstance 
that,  as  contrasted  with  the  first  four  months  in 
1914,  the  total  exports  in  the  same  months  this 
year  have  declined  from  £4,226,000  to  £2,487,000. 


Patents. 

Hydrochloric  acid  and  normal  potassium  sulphate  ; 

Production  of from,  sodium  bisulphate  and 

potassium  chloride.    Gewerkschaft  A ni41ie.     Qer. 
Pat.  282,253,  Sept.  19,  1913. 

Sodium  bisulphate  is  converted  Into  potassium- 
sodium  siUphate  by  roasting  with  more  than  the 
theoretical  quantity  of  potassium  chloride,  and  the 
double  salt  is  converted  into  potassium  sulphate  by 
dissolving  it  in  water,  or  preferably  in  a  dilute 
solution  from  another  stage  of  the  process,  and 
treating  the  solution  with  excess  of  potassium 
chloride  ;  the  solution  should  contain  70 — 75  grms. 
Na,SOi  per  Htre.— A.  S. 


Acetic  acid  ;   Process  for  the  concentration  of  dilute 

.   Akt.-Ges.  f.  Anilinfabr.  Ger.  Pat.  282,263, 

Jan.  25,  1914. 

Coxcentr.\ted  acetic  acid  is  obtained  by  distilling 
the  dilute  acid  with  metaphosphorlc  acid.  The 
residue  is  reconverted  Into  metaphosphorlc  acid  by 
heating. — F.  W.  A. 

Potash  salts  ;   Apparatus  for  the  continuous  decom- 
position  and   dissolving   of .     R.    Fleischer. 

Ger.  Pat.  282,252,  June  1,  1913. 
The  apparatus  comprises  a  fixed  trough  along  the 
bottom  of  which  extends  a  shaft  provided  with 
helical  agitating  blades.  The  devices  for  lifting 
the  soUd  material  consist  of  trough-shaped  pieces 
fixed  between  adjacent  agitating  blades  at  an 
angle  to  the  shaft,  so  that  the  material  lifted  is 
discharged  in  the  direction  of  movement  of  the 
solution  through  the  trough.  The  shaft  is  hollow 
and  serves  as  an  inlet  main  for  a  heating  agent, 
which  passes  to  sets  of  heating  tubes  arranged 
paraUel  to  the  shaft  and  connected  with  it  by 
straight  or  curved  connecting  tubes. — A.  S. 

Crystallisation    of    hot-saturated    saline    solutions, 

especially     solutions     of    potassium,     salts.      G. 

Sauerbrey    Maschlnenfabr.    A.-G.        Ger.     Pat. 

282,566,  Aug.  30,  1913.     Addition  to  Ger.  Pat. 

271,246  (this  J.,  1914,  484). 
xVjr  from  the  ventilating  shafts  is  used  as  cooling 
agent. — A.  S. 

Alkali  chlorides  ;   Apparatus  for  electrolysis  of . 

K.  Ochs,  Berliu-Charlottenburg,  Assignor  to 
Siemens  und  Halske  A.-G.,  Siemensstadt, 
Germany.  U.S.  Pat.  1,138,400,  Mav  4,  1915. 
Date  of  appl.,  Nov.  13,  1914. 

A  CONTAINING  vessel  fitted  with  a  horizontal 
porous  diaphragm  has  positive  electrodes  above, 
and  negative  electrodes  below  the  diaphragm. 
Vertical  partitions,  adjacent  to  the  upper  surface 
of  the  diaphragm  and  submerged  In  the  liquid 
between  it  and  the  positive  electrode,  are  of  such  a 
height  and  distance  apart  that  bodily  motion  of 
the  liquid  near  the  diaphragm  is  urevented. 

— F.  SODN. 

Sodium  silicate  ;  Process  of  dissolvi7ig  - 


1 


I 


.     W.  H. 

Stanton  and  J.  G.  Vail,  Chester,  Pa.,  Assignors  to 
Philadelphia  Quartz  Co.  U.S.  Pat.  1,138,595, 
May  4,  1915.    Date  of  appl.,  March  6,  1913. 

W.\tee  is  heated  with  an  excess  of  substantially 
anhydrous  sodium  silicate  in  a  vessel  surrounded 
witli  steam,  in  such  manner  that  circulation  of  the 
liquid  is  minimised  aud  retardation  of  solution  by 
hydrolysis  prevented.— F.  Sodn. 

Sodium    bisulphite    crystals;     Drying - 


•  H. 
Howard,  Brookline,  Mass.  U.S.  Pat.  1,138,658, 
May  11,  1915.    Date  of  appL,  June  24,  1913. 

The  wet  crystals  are  heated  and  agitated  in  a 
current  of  hot  sulphur  dioxide  gas  passing  through 
a  closed  chamber.  The  moistiu'e  from  the  effluent 
gas  is  removed  and  condensed,  and  the  gas  again 
returned  to  the  chamber  after  heating. — H.  R.  D. 

Sand  ;  Process  for  bleaching  ■ 


.  J.  G.  A.  Rhodln, 
London.     Eng.  Pat.  8495,  April  3,  1914. 

S.VND,  discoloured  by  iron  compounds  or  the  like, 
is  mixed  with  about  2J°o  ^V  weight  of  common 
salt  iu  a  moist  state  and  heated  in  a  furnace  to 
1100° — 1200°  C.  for  one  or  two  hours.  After 
cooling,   the  mass  is  lixiviated. — H.  R.  D. 

Aluminate    solutions ;      Process    of    treating  - 


H.  Howard,  Brookline,  Mass.  U.S.  Pat.  1,137,860, 
May  4,  1915.    Date  of  appl..  May  24,  1913. 

Silica  is  removed  from  the  solution  by  diluting 
it  until  the  concentration  does  not  exceed  30°  B. 
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J.  E.  Bucher,  Coventry.  R.I..  Assignor  to  Nitro- 
Ren  Products  Co..  Providence.  R.I.  U.S.  Pat. 
1.138.190.  May  4.  1915.  Date  of  appl.,  Julv  17, 
1013. 

A  MIXTURE  of  nitrogen  and  t  lie  vapour  of  an  alkali 
or  alkaline-earth  metal  is  brought  into  intimate 
contact  with  a  heated  mass  of  catalytic  material 
containing  carbon  in  solution,  so  as  to  form  a 
cyanogen  compound  of  the  metal,  and  fresh 
carbon  is  supplied  to  the  catalytic  surface  as  the 
amount  in  solution  is  diminished  by  the  reaction. 

— F.  SODN. 

Ammonia  and  the  like  ;   Method  of  producing . 

J.  E.  Bucher,  Coventry,  R.I.,  Assignor  to 
Nitrogen  Products  Co..  Providence,  R.I.  U.S. 
Pat.  1,138,191,  May  4,  1915.  Date  of  appl., 
Jan.  8.   1914. 

XlTROGEX  is  brought  into  contact  with  a  mass  of 
catalytic  material  (e.f!..  a  metal)  containing  carbon 
in  solution,  which  is  heated  to  about  725°  C. 
The  dissolved  carbon  combines  simultaneously 
with  the  nitrogen  and  with  a  metal  present  as  the 
base  of  an  oxy-compound,  to  form  a  cyanogen 
compound,  which  immediately  reacts  with  steam 
to  give  ammonia  and  the  metallic  oxy-compound 
again. — F.  .Sodn. 

Ba^e-exchantjing    sicbstances ;     Method    of    manu- 
facturing   .     R.     Gans.      Griinewald-Berlln, 

Germany.  U.S.  Pat.  1.140.262,  Mav  18,  1915. 
Date  of  appl.,  Oct.  27,  1913. 

See  Eng.  Pat.  1039  of  1914  ;  this  J.,  1914,  549. 
Calcium   cyanamidc  ;     Process   of  producing  ■ 


(sp.  gr.  1-263)  and  subjecting  the  hot  liquid 
to  the  action  of  the  residues  from  the  treatment 
of  bauxite  with  .alkali.  Aluminium  hydroxide  may 
be  produced  liy  digest  iiit;  liauxiti-  with  an  alkaline 
aluiiiinate  solution,  diluting  tlic  resulting  liquid, 
and  removing  silica  by  further  lieating  in  presence 
of  the  undissolved  residue. — H.  H.  D. 

Zinc  chloride  solutions  ;    Method  of  treating  ferru- 
ginous   .  S.  H.  Lawt-on.  Assignor  to  American   i 

Vulcanized  Fibre  Co.,   Wilmington,   Del.     U.S.    ( 
Pat.    1.137,871,   Mav   4,    1915.     Date   of   appl., 
June  21,   1913. 

A  PRECIPIT.^NT  for  iron  is  introduced  into  zinc 
chloride  solutions  containing  dissolved  ferric 
salts  (the  iron  being  in  excess  of  1  %  of  the 
zinc),  and  the  solution  is  concentrated  until  the 
precipitate  is  converted  into  anhydrous  ferric 
oxide.  Claim  is  also  made  for  a  method  of  de- 
hydrating ferric  compounds  by  treatment  with 
concentrated  zinc  chloride  solutions.— H.  R.  D. 

Xilrogen ;     Process    for    fixing    atmospheric  ■ 


Dettifoss  Power  Co.,  Ltd..  and  J.  H.  Lidholm, 
London.  Eng.  Pat.  3545,  Feb.  11,  1914.  Under 
Int..  Conv.,  Feb.  18,  1913. 

See  Fr.  Pat.  469,045  of  1914  ;    this  J.,  1914,  962. 

Puriflcalion   of  coke-oven  gases  and  xcasle  liqiiors 
containing    sails    of    heavy    metals.     Ger.    Pat.    i 
280.849.     See  lU. 

Method  of  operating  an  electruh/tic  cell  [for  the  pro-    ', 
duction  of  cfilorine].     U.S.  Pat.  1.139,389.  6'cc  XI.    1 


VIII.— GLASS;    CERAMICS. 

Glass  suitable  for   X-ray  biilbs  ;    Soft  soda- 


The  Glass  Research  Committee  of  the  Institute  of 
Chemistry  find  that  a  gla-ss  such  as  that  made  from 
formula  No.  10,  rece'ntlj-  published  (see  this  J., 
1915,    424),   and   recommended   for   X-ray   bulbs. 


does  not  give  a  green  phosphorescent  glow,  but  a 
slight  blue  glow,  it  it  is  made  from  approximately 
pure  materials.  The  green  phosphorescence  pre- 
ferred by  users  of  X-ray  tubes,  is  due  to  tbe 
presence  of  manganese,  aiid  such  a  glass  as  No.  10 
will  give  this  green  glow  if  manganese  dioxide  is 
added  to  the  batch  mixture  in  the  quantities 
frequently  used  to  correct  the  colour  due  to  iron. 

Clay    atid    kaolin   suspensions :     Action   of  alkali 

silicates  on  ■ .     P.  Rohland.     Kolloid.  Zeits., 

1911,  15,  158-159.     J.  Chem.  Sec,  1915,  108, 
ii.,  240. 

If  a  small  quantity  of  a  solution  of  an  alkali  silicate 
is  added  to  a  suspension  of  raw  kaolin,  the  particles 
of  quartz  and  sand  separate  out  very  quickly. 
Various  observations  show  that  this  cannot  lie 
attributed  to  the  influence  of  the  colloidal  silicic 
acid  or  the  hydroxyl  ions  which  are  formed  as  a 
result  of  the  hydrolysis  of  the  silicate,  but  must  be 
ascribed  to  the  action  of  the  undissociated  alkali 
silicate  in  the  colloidal  state.  This  action  results 
in  an  increase  in  the  degree  of  dispersity  of  the 
kaolin  particles,  and  the  settling  out  of  the  quartz 
and  s.and  particles  is  a  consequence  of  this  physical 
change. 

Adsorption  capacity  of  talcs  and  kaolins  [for  dyes], 
Rohland.     See  IV. 

Patents. 

Glass  articles  ;    Machines  for  working  and  hlxnoing 

.     J.  CTrav,  London.     From  Empire  Machine 

Co..   Portland".   Me.,    U.S.A.       Eng.    Pat.   9452, 
April  16,  1914. 

The  machine  is  constructed  to  gather  a  variable 
quantity  of  glass  on  the  blow  rod  and  automatically 
to  chill  the  glass  locally  by  means  of  a  groove,  so 
that  only  the  requisite  amount  of  glass  is  permitted 
to  elongate  for  the  final  blowing.  Any  superfluous 
glass  of  the  gather  may  be  forced  (jack  on  tlie  blow 
rod  so  that  it  does  not  enter  into  the  production  of 
the  finished  article.  One  or  more  marverers  and 
grooving  blocks  and  a  gauge  cup  are  moved 
mechanically  in  proper  sequence  into  contact  with 
the  gather  on  the  rod.  The  faces  of  the  marvering 
blocks  are  inclined  to  the  axis  of  the  rod.  A 
mechanically  driven  carrier  holds  the  gather  on  the 
blow  rod  in  a  fixed  relation  to  the  marvering  device, 
and  both  are  rotated  in  unison. — W.  C.  H. 

Glass-melting  tank-furnace.  G.  E.  Howard,  Butler, 
Pa.,  Assignor  to  The  Pittsburgh  Plate  Cilass  Co., 
Pittsburgh.  Pa.  U.S.  Pats,  (a)  1,138,110  and 
(B)  1.138,111.  Mav  4.  1915.  Dates  of  appl., 
Aug.   15  and  Nov."  15,   1913. 

(A)  The  melting  tank  is  in  constant  communication 
with  a  chamber  provided  with  a  discharge  opening. 
A  hoocl  is  arranged  within  the  chamber  and  com- 
municates freely  with  it,  so  that  normally  the 
height  of  the  glass  is  the  same  in  the  tank,  chamber, 
and  hood.  The  opening  between  the  tank  and  the 
chamber  is  smaller  than  that  between  the  chaml)er 
and  the  hood,  in  ordt'r  to  oppose  the  return  of  the 
glass  from  tlie  chamber  to  the  tank.  An  air 
suction  and  pressure  apparatus  Ls  connected  with 
the  hood,  bv  which  the  glass  in  the  hood  can  be 
sucked  up  above  its  normal  level  and  tlien  liy  the 
air-pressure  can  be  caused  to  flow  more  rapidly  out 
of  the  discharge  opening,  (b)  A  separate  delivery 
reservoir  is  combined  with  a  stationary  glass-melt- 
ing tank,  and  has  a  discharge  opening  which  can 
be  moved  or  tUted  from  a  position  on  a  level  with 
the  glass  in  the  tank  to  a  point  l)elow  that  level. 
Glass  is  transferred  from  the  tank  to  the  delivery 
reservoir  by  a  siphon.  The  siphon  connection  can 
be  broken  when  the  delivery  reservoir  requires 
cleaning  or  repairing.  Means  are  provided  for 
regulating  the  height  of  glass  in  the  siphon,  which 
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is  of  sufficient  sectional  area  to  convey  more  glass 
in  a  given  time  than  would  he  melted  in  the  tan^^, 
in  order  to  maintain  the  level  of  the  glass  in  the 
delivery  reservoir  during  the  discharging  period. 

— W.  C.  H. 

GUtss-drainng  apparahts.  H.  P.  Hitner,  Mount 
Vernon,  Ohio,  Assignor  to  The  Pittsburgh  Plate 
Glass  Co..  Pittsburgh,  Pa.  U.S.  Pat.  1,138,870, 
Mav  11,  1915.  Date  of  appL,  July  6,  1911. 
Reiiewed  Oct.   15,  1914. 

The  glass-drawing  apparatus  is  combined  with  a 
furnace  which  has  a  vertically  movable  top  stone, 
provided  with  a  glass-drawing  opening.  One  or 
more  cables  are  attached  to  the  top  stone,  the  upper 
ends  of  the  cables  being  secured  to  a  lateral  arm 
connected  to  a  crank  which  can  be  rotated  by 
suitable  means.  The  throw  of  the  crank  is  ad- 
justed to  give  the  required  range  of  movement  to 
the  top  stone,  which  is  lifted  during  one  half,  and 
lowered  during  the  other  half  of  the  forward 
rotation  of  the  crank.  An  indicator,  actuated  liy 
the  rotation  of  the  crank,  gives  a  signal  when  the 
top  stone  reaches  its  lower  position.  The  cover  of 
the  top  stone  is  provided  with  two  cables,  one  of 
which  extends  vertically  upwards,  and  the  other 
diagonally  upwards  towards  the  side  to  which  the 
cover  is  to  be  shifted.  The  upper  ends  of  these 
cables  are  fastened  to  a  pair  of  cranks,  so  that 
during  one  half  of  the  rotatory  movement  of  the 
cranks,  the  cover  is  raised  and  shifted  laterally, 
and  during  the  other  half  of  the  movement  it  is 
shifted  back  to  position  over  the  top  stone. 

— W.  C.  H. 

Kiln.     U.S.  Pat.  1,139,327.     See  I. 

Process    for     bleaching     sand.     Eng.     Pat.     8495. 
See  Vll. 


IX.— BUILDING  MATERIALS. 


-.  M.  O.  Withey. 


Concrete;  Permeability  tests  of  - 

Western  Soc.  Engineers  (U.S.A.),  1914.  Engineer- 
ing, 1915,  99,  589—592.^ 
Details  are  given  of  an  investigation  made  with 
294  specimens  of  concrete  composed  of  Portland 
cement,  pit  sand,  and  gravel  in  the  proportions 
of  1  :  li  :  3,  1:2:4,  and  1  :  3  :  6  by  volume  and 
1  :  5,  1  :'7,  and  1  :  9  (cement :  aggregate)  by  weight. 
Three  forms  of  test-piece  were  used,  that  most 
commonly  employed  consisting  of  a  cylindrical 
concrete  core  suiTounded  by  a  shell  of  1  :  1  mortar, 
both  cast  at  the  same  time.  Mixing  was  effected 
mechanically  and  by  hand,  and  the  specimens 
were  tested  by  means  of  water  under  air-pressures 
up  to  43  lb.  per  sq.  in.  Permeability  decreased 
rapidly  with  the  age  of  the  specimens  for  the  first 
month,  after  which  the  change  was  slight. 
Specimens  in  which  the  weight  ratio  of  cement 
to  aggregate  exceeded  1  : 9  exhibited  no  visible 
sign  of  dampness  at  pressures  less  than  40  lb.  per 
sq.  in.  ;  but,  with  the  same  method  of  mixing  and 
curing,  impermeability  was  not  increased  pro- 
portionately when  the  weight  ratio  was  raised  to 
more  than  1  :  7.  To  produce  good  concrete  it  was 
found  important  to  grade  the  sand  and  gravel 
into  different  sizes  and  re-combine  these  to 
obtain  the  maximum  density  ;  most  of  the  rnorc 
impervious  mixtures  used  in  the  tests  contained 
40 — 46°^  of  fine  material,  and  impermeabUity 
generally  increased  with  density.  Concrete,  1:9 
by  weight  and  practically  impervious  to  water  j 
at  pressures  below  40  lb.  per  sq.  in.,  was  obtained  | 
by  using  sand  and  gravel  graded  in  accordance 
with  Fuller's  curve  (Trans.  Amer.  Soc.  Civil  Eng., 
1907,  59,  67),  but  required  special  care  in  manu- 
facture    and     curing.     With     1  :  1 J  :  3     concrete. 


the  time  of  mixing  (J  to  5  mins.)  had  no  effect  on 
permeabiUty.  but  with  1:3:6  concrete  greater 
strength  and  impermeability  were  obtained  by 
mixing  for  2  than  for  |  or  5  mins.  in  a  No.  0 
Smith  mixer  run  at  28 — 30  revs,  per  min.  As 
showing  the  effect  of  consistency  on  permeability, 
mixtures  which  would  barely  flow  were  the  most 
efficient,  especially  in  the  case  of  lean  concretes  ; 
density  and  impermeabihty  were  decreased  by  the 
use  of  too  much  water,  but  an  excess  of  the  latter 
was  less  harmful  than  too  little.  Permeability 
was  most  affected  by  the  method  of  curing  :  the 
average  leakage  through  concrete  air-dried-  for 
27  days  after  setting,  was  140  times  that  through 
similar  specimens  sprinkled  with  water  for  the 
same  period  ;  and  it  was  found  advisable,  in  the 
case  of  sections  up  to  6  or  8  in.  thick,  to  keep 
the  set  concrete  damp  for  a  month  if  lean  and 
for  at  least  two  weeks  if  rich.  The  permeability 
of  properly  cured,  lean  concrete  was  increased  by 
complete  desiccation,  but  rich  concrete  was  not 
much  affected.  Lean  concrete  appeared  to  be 
less  permeable  in  the  direction  of  pouring  than 
normal  to  this  direction.  Although  none  of 
the  concretes  tested  was  absolutely  water-tight 
(if  continuous  flow  into  the  specimens  be  taken  as 
evidence  of  permeability),  the  majority  were 
practically  so,  since  no  visible  evidence  of  flow 
appeared.  In  nearly  all  the  1  :  7  or  richer  mixtures 
employed,  the  rate  of  flow  for  a  period  of  54  hours 
at  a  pressure  of  40  lb.  per  sq.  in.  was  less  than 
00001  U.S.  gallon  per  sq.  ft.  per  hour,  the  minimum 
flow  for  which  leakage  was  visible  being  000011 
U.S.  gallon  per  sq.  ft.  per  hour.^W.  E.  F.  P. 

Patents. 
Porous  substances  [wood]  ;   Process  for  coating  - 


J.  W.  Aylsworth,  East  Orange,  Assignor  to 
Condensite  Co.  of  America,  Glen  Bidge,  N.J. 
U.S.  Pat.  1.139,470,  May  18,  1915.  Date  of 
appl.,  April  10,  1912. 

Wood  is  di-ied  for  several  hours  at  220'  F.  (105=  C), 
and  coated,  wliile  hot,  with  a  mixture  of  "a 
phenol  resin,  a  methylene-containing  hardening 
agent,  and  a  substance  adapted  to  render  the  mass 
fluid  at  a  relatively  low  temperature,"  the  mixture 
being  at  a  lower  temperature  than  the  wood. 
The  coated  wood  is  baked  below  220°  F.  until 
the  coating  is  converted  into  a  hard,  infusible 
product. — W.  E.  F.  P. 

Wood-preservative.  J.  A.  De  Cew,  Montreal, 
Canada.  U.S.  Pat.  1,140,127,  May  18,  1915. 
Date  of  appl.,  June  25,  1913. 

See  Eng.  Pat.  5411  of  1912  ;  this  J.,  1913,  535. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Foundry  pig  iron  ;  Ejrport  of .   Board  of  Trade 

J.,  June  3,  1915. 

The  War  Trade  Department  notifies  that  arrange- 
ments have  been  made  whereliy  the  prohibition 
against  the  export  of  foundry  pig  iron  from  the 
United  Kingdom  wiU  in  future  be  regarded  as 
including  only  such  foundry  pig  hon  as  contains 
(1)  less  phosphorus  than  01%,  or  (2)  less  sUicon 
than  1-5  °o  together  with  less  sulphur  than  0-9%. 
It  is  proposed  that  certificates  to  the  effect  that 
the  foundry  pig  iron  is  of  a  quality  which  may 
be  exported  without  licence  shall  be  issued  by 
either  of  the  two  following  committees  : — (1)  repre- 
senting the  Cleveland  Iron  INIasters'  Association 
(Secretary,  I\Ir.  J.  T.  Atkinson)  ;  (2)  representing 
the  Scottish  Iron  Masters'  Association  (Secretarv, 
Mr.  J.  C.  Bishop). 
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Iron  allot/g  ;   Thermo-electric  force  of  certain . 

T.   S.   FulliT.     Ainer.   Eleitrochi'in.   Soc  April, 
1915.    Met.  iiiul  Chem.  Enj^.,  1915,  13,  318—319. 

The  results  of  the  measureiiioiit  of  the  thermo- 
electroinotive  force  of  certain  iron  alloys  against 
copper  for  the  interval  0" — 100^  C.  are"  given  in 
millivolts  in  the  table. 


Iron-nickel. 

Iron-chromium. 

Iron-cobalt. 

Fe 

Ki 

E.M.F. 

Fe 

Cr 

E.M.F. 

Fe 

Co 

E.M.F. 

too 

_ 

+  0-86 

90 

10 

1-20 

90 

10 

—0-64 

83 

17 

—0-64 

82 

18 

1-04 

BO 

20 

—3-70 

80 

20 

—0-55 

80 

20 

0-43 

70 

30 

—3-50 

70 

30 

—0-52 

79-5 

23-5 

0-32 

18-8 

81-2'    —2-45 

7 

93     1    —1-90 

70-5 

29-5 

0-31 



100        —2-38 

Iron-nickel-chromium. 

Iron-nickel-manganese. 

Fe          Xi         Cr 

E.M.F. 

Fe 

Xi 

Mn         E.M.F. 

79 
70 
35 
25 
25 
20 
4 

17 
20 
55 
60 
50 
55 
89-6 

4 
10 
10 
15 
20 
25 
5-63 

—0-12 
—0-46 
0-00 
007 
0-07 
—0-08 
1-70 

87 

86 

81 

80 

76-5 

76 

50 

10 

12 

17 

17 

17-5 

22 

44 

3 
2 
2 
3 
6 
2 
6 

—1-09 
—1-02 
—1-50 
—0-79 
— 0-73 
—1-84 
—0-59 

— W.  R.  S. 

Steels;   Hardness  and  brlttleness  of .     Grard. 

Int.  Zeits.  Mctallog.,  1914,  5,  179—183.   Chem.- 
Zeit.,  1915,  39,  Rep.,  71. 

In  determininp  hardness  by  the  Brinell  method, 
when  a  load  of  3000  kilos,  is  used,  the  surface  of 
the  indentation  produced  by  the  ball  may  not  l)e 
smooth,  and  it  will  then  be  necessary  to  measure 
the  height  of  the  protuberance  in  order  to  ascer- 
tain the  true  surface  area  of  the  indentation. 
For  exact  work  the  load  should  be  applied  for  at 
least  5  mins.  The  ratio  of  the  Brinell  hardness 
number  to  the  tensile  strength  does  not  vary  much 
for  carbon  steels,  ranging  from  0-318  to  0-360 
according  to  the  composition  and  previous  heat 
treatment  of  the  steel.  Some  indication  of  the 
nature  of  the  previous  heat  treatment  may  be 
gained  by  comparing  the  hardness  niunbers  of  a 
test  specimen  l)efore  and  after  annealing. — A.  S. 

Passivity  of  Iron  ;  Influence  of  substances  of  different 

chonlcal  nature  on  the .     F.  Flade  and  H. 

Koch.     Z.  phvsik.  Chem..   1914.   88,  307 — 320. 
J.  Chem.  Soc",  1915,  108,  ii.,  218—219. 

WllEX  an  iron  electrode  is  placed  in  a  A''/10 
sulphuric  acid  solution  and  anodically  polarised,  a 
stationary  condition  sets  in,  in  which  a  constant 
current  passes,  and  the  iron  has  a  definite  potential. 
If  now  the  polarising  potential  is  gradually 
changed,  the  electrode  potential  suddenly  falls  at 
a  definite  point,  the  value  which  it  reaches  repre- 
senting a  sharp  transition  from  the  active  to  the 
pas-sive  condition  (this  J.,  1911.  094).  Strong 
surface-active  substances  (amyl  alcohol,  isobutyl 
alcohol,  and  isopropyl  alcohol)  are  witliout  influence 
on  the  stationary  potential  and  tlie  tran.sition 
potential,  from  «-hicli  it  follows  that  the  existence 
of  the  passive  layer  is  independent  of  the  surface 
forces.  The  addition  of  weak  acids,  including 
butyric,  valeric,  heptoic,  oxalic,  malonic.  succinic, 
benzoic,  and  phosphoric  acids,  causes  the  transition 
potential  to  move  to  the  more  positive  side,  that 
IS,  there  is  less  tendency  for  the  iron  to  become 
active  in  the  presence  of  these  acids.  The  oxidising 
agents,  chromic  acid  and  permanganic  acid,  either 
entirely  prevent  the  iron  from  becoming  active,  or 


by  changing  the  transition  potential  render  it  less 
likely  to  become  active.  The  reducing  agents, 
svdphurous  acid  and  phosphorous  acid,  tend  to 
convert  passive  iron  into  the  active  form,  whereas 
hydroxylamine,  hytlrogen  sulphide,  and  hydrogen 
cyanide  are  without  influence.  Hydrogen  per- 
oxide increases  the  current  strength  at  the 
stationary  point,  and  thus  acts  as  a  reducing 
agent.  This  elYect  is  at  first  strong,  l)ut  decreases 
\vith  time.  Hytli'ogen  peroxide  causes  the  transi- 
tion potential  to  move  to  the  more  positive  side, 
and  in  this  respect  it  behaves  as  an  oxidising  agent. 
The  influence  of  halogen  ions,  added  in  the  form 
of  hydrochloric,  hydrobroinic,  and  hydriodic  acids, 
is  to  cause  passive  iron  to  l)ecome  active  under 
conditions  which  normally  woidd  ensure  its 
remaiiiing  passive.  The  change  from  passive  iron 
to  active  iron  in  these  cases  is  preceded  by  an 
induction  period. 

Electrolytic  and  pure  chemical  processes  ;  Relation- 
ship between ,  [Action  of  u  mixture  of  sul- 
phuric acid  and  hydrofjen  ])cro.ride  on  metals.]  D. 
Reichenstein.  Z.  Elektrochem.,  1914,  20,  400 — 
417.    J.  Chem.  Soc,  1915,  108,  ii.,  245—240. 

In  a  previous  communication  it  was  shown  (J. 
Chem.  .Soc,  1914,  106,  ii.,  23)  that  passivity  of 
metals  is  analogous  to  those  chemical  reactions 
which,  with  increasing  concentration  of  one  of  the 
reacting  substances,  at  first  show  an  increasing 
velocity  of  reaction,  and  then  a  steadily  decreasing 
reaction  \-elocity.  A  number  of  such  reactions  are 
considered  in  the  present  paper,  and  a  mathemati- 
cal representation  of  the  rate  of  solution  of  metals 
in  a  mixture  of  sulphuric  acid  and  hyth'ogen 
peroxide  is  deduced.  It  is  shown  that  the  action 
of  such  a  solution  on  nickel  is  to  be  regarded  as 
taking  place  in  the  four  stages  :  (a)  adsorption  of 
hytlrogen  peroxide,  (6)  HoOj-j-HO, +0,  (c) 
20^-  O,.  and  (d)  Ni+O  -)-2H'4.  Ni'  -f  H,0.  The 
reaction  6  takes  place  slowly  ;  its  velocity  is  of  the 
same  order  as  that  of  c  and  d.  The  reaction  c 
leads  to  the  accumulation  of  oxygen  in  the  elec- 
trode volume.  With  small  concentrations  of  acid 
both  6  and  c  bring  about  a  slowly  increasing 
passivitv  of  tlie  metal.  In  a  solution  containing 
0-970A'-H2O2  and  0045A^-HjSOj  nickel  becomes 
passive  in  ninety  minutes,  whereas  in  0-423A'-HjO2 
and  0-057A'-H2SO4  one  hundred  and  seventy 
minutes  is  necessary.  The  constant  velocity  of 
solution  of  nickel,  which  is  independent  of  the 
time,  can  also  be  reached  from  the  passive  side. 

Gold-platinum-palladium  lode  in  Southern  Nevada. 
A.  Knopf.    J.  Wash.  Acad.  Sci.,  1915,  5,  370. 

The  main  ore  shoot  at  the  Boss  gold  mine,  Clark 
Co.,  averages  Au  3-46,  Ag  0-4,  Pt  0-70,  and  Pd 
3-38  oz.  per  ton.  The  precious  metals  are  asso- 
ciated with  plumbojarosite.  I'b[Fe(OH)2]o(SOi)4, 
pockets  of  this  mineral  carrying  al)out  100  oz. 
Pd  and  Pt  and  several  hundred  oz.  Au  per  ton. 
With  the  exception  of  the  New  Rambler  deposit, 
Wyoming,  this  is  the  only  important  primary 
deposit  in  which  platinum  metals  are  constituents 
of  predominant  value. — W.  R.  S. 

Cyanide  solutions  ;  Notes  on  the  practical  testinfj  of 

xcorkimi .    E.  H.  Croghan.    J.  Chem.,  Met., 

and  Min.  Soc,  S.  Africa,  1915,  15,  271 — 270. 

The  results  of  the  determination  of  free  and 
total  cyanide  and  alkalinity  in  a  number  of  work- 
ing solutions  by  different  methods  are  tabulated, 
attention  being  called  to  the  diver.sity  of  results 
ol)tained  with  solutions  containing  zinc.  It  is 
suggested  that  a  uniform  mode  of  testing  be 
adopted.— W.  R.  S. 

Bornite  as  silver  precipitant.     C.  Palmer.     J.  Wash, 
Acad.  Sci.,  1915,  5,  351 — 354. 

The  composition  of  a  pure  specimen  of  massive 
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bornite  was  found  to  correspond  to  the  empirical 
formula,  CusFeSj.  The  finely  ground  mineral  was 
digested  with  silver  sulphate  solution,  with  which 
it  reacted  as  follows:  CujoFeoSg+lOAgjSO,  == 
lOAg+AgjoFe^Ss+lOCuSOj.  This  proved  that 
the  whole  of  the  copper  was  present  in  the  cuprous 
state,  and  that  the  mineral  has  the  constitution, 
SCujS.FejSa.— W.  R.  S. 

Electric  furnaces  for  re-heating,  heat  treatment,  and 
annealing.  T.  F.  BaUy.  Proc.  Eng.  Soc. 
W.  Pa.,  1915,  31,  255—272. 

The  advantages  of  electric  over  fuel  furnaces  for 
re-heating  are  :  more  accurate  temperature  con- 
trol, non-oxidLsing  atmosphere,  saving  in  space, 
elimination  of  blast  and  stack,  uniformity  of  tem- 
perature throughout  the  heating  space,  and 
smaller  loss  of  heat.  The  thermal  efficiency  varies 
greatly  with  the  size  and  capacity  ;  a  furnace  of 
60  kilowatts  capacity  heating  250  lb.  of  steel  per 
hour  to  1200°  C.  has  an  efficiency  of  50"o  ;  in 
annealing  work  (900°  C.)  a  600-kilowatt  3-ton 
furnace  has  an  efficiency  of  90''o-  Re-heating 
furnaces  are  constructed  of  fire-brick  surrounded 
by  insulating  material  within  a  steel  shell.  Foxuidry 
coke  crushed  to  pea-size  is  used  as  resistor  between 
the  carbon  electrodes  ;  the  metal  to  be  heated  is 
placed  directly  over  the  coke  but  not  in  contact 
with  it.  Electrically  heated  soaking-pits  compare 
favourably  with  gas-fired  ones  as  regards  heating 
cost,  and  ehminate  surface  defects  in  the  ingots  as 
well  as  2  °,o  metal  loss  due  to  oxidation.  For  heat- 
treating  and  annealing,  the  great  advantage  of  the 
electric  furnace  lies  in  the  accurate  control  and 
uniformity  of  temperature  essential  for  securing 
uniform  results  from  day  to  day.  In  the  auto- 
matic continuous  furnace  the  material,  on  reaching 
the  required  temperatiu'e  at  the  discharge  end,  is 
tipped  into  the  quenching-tank  by  mechanism  con- 
trolled by  a  pjTometer. — W.  R.  S. 

[Ore]   flotation;     Recent   progress   in .     O.    C. 

Ralston  and  F.   Cameron.     Eng.  and   Min.   J., 
1915,  99,  937—940. 

In  American  ore  flotation  plants  the  concentrates 
and  tailings  from  the  first  "  rougher  "  machines 
are  usually  re-treated  in  "  cleaner  "  machines. 
Drag  devices  for  removing  froth  from  the  tailing 
pulp  are  also  much  used.  Froth  in  the  concen- 
trates may  be  broken  up  by  spraying  with  water, 
but  preferably  the  concentrates  are  passed  direct 
into  a  pressure-filter.  Mixed  sulphide  concen- 
trates are  run  over  tables  after  breaking  the  froth. 
Four  American  plants  have  adopted  processes  for 
selectivelv  floating  galena  in  presence  of  zinc 
blende  (see  Eng.  Pats.  16.141  and  16,302  of  1913, 
and  9049  of  1914  ;  this  J..  1914.  869  ;  1915,  497). 
In  the  re-treatment  of  tailings  a  further  quantity 
of  oU  is  usually  added.  Pine  oil,  eucalyptus  oU,  or 
wood  creosote  is  generally  used  for  lead  and  zinc 
sulphides,  and  petroleum  products  for  copper  ores. 
The  use  of  acid  in  the  mill  water  often  improves 
flotation  by  removing  fUms  of  oxide.  l)ut  in  some 
cases  may  be  harmful.  A  better  grade  of  concen- 
trate can  often  be  obtained  by  heating  to  about 
50°  C.  In  Fields'  process,  flotation  is  caused  by 
bubbles  of  hydrogen  produced  electrolytically  in 
the  pulp  suspension.  Experimental  work  is  being 
done  on  the  flotation  of  oxidised  copper  ores  by 
converting  them  into  sulphide  by  the  action  of 
soluble  sulphides. — W.  R.  S. 

Arsenic;  Separaiion  of frovi  tungsten  [vana- 
dium, and  7nolybdcnnm].  T.  Dieckmann  and 
S.  HUpert.  Ber..  1914,  47,  2444 — 2446.  Chem.- 
Zeit.,   1915,   39,  Rep.,   121. 

The  mass  obtained  by  fusing  the  finely  powdered 
tungsten,  vanadium,  or  molybdenum  ore  with 
sodium  hydroxide  and  sodium  peroxide  is  extracted 
with  water  and  the  residue  washed  with  dilute 
sodium  hydroxide  solution,  after  which  arsenic  is 


determined  by  neutraUsing  the  concentrated 
filtrate  and  distilling  with  a  mixture  of  phosphoric 
and  hvdrochloric  acids. — J.  R. 


Arsenic  in  lead;    Determination  of - 


hy   hypo- 


phosphorous  acid.  L.  Brandt.  Z.  ciffentl.  Chem., 
1915.  31,  66 — 71.  J.  Chem.  Soc,  1915,  108,  ii., 
280.     (See  this  J.,  1914,  28,  504.) 

The  metal  is  dissolved  in  hydrochloric  acid  con- 
taining bromine,  the  excess  is  expelled  by  heating 
the  solution,  and,  after  cooling,  20  c.c.  of  hypo- 
phosphorous  acid  of  sp.  gi'.  1-15  and  50  c.c.  of 
concentrated  hydrochloric  acid  are  added.  The 
mixture  is  heated  nearly  to  boUing  for  ten  minutes, 
then  boiled,  the  precipitated  arsenic  collected 
on  a  filter,  washed  with  hot  dilute  hydrocliloric 
acid,  then  with  water,  and  its  quantity  estuuated 
by  titration  with  iodine  solution.  In  samples 
containing  a  small  quantity  of  arsenic  a  relatively 
large  weight  of  the  sample  may  be  taken  for 
the  estimation,  and  the  greater  part  of  the  lead 
separated  as  siUphate  before  the  arsenic  is  pre- 
cipitated by  hypophosphorous  acid. 

Manganese-gold  alloys.    N.  Parravauo.    Gaz.  Chim. 
Ital.,  1915,  45,  I.,  293—303. 

The  curve  representing  the  solidifying  points  of 
manganese-gold  allovs  falls  from  1064°  C,  the 
melting  point  of  gold,  to  990°  C.  at  10-5%  Mn, 
then  rises  to  1225°  C.  at  21-8%  Mn,  falls  to  1080°  C. 
at  46%  Mn,  and  then  rises  to  1247°  C,  the  melting 
point  of  manganese,  with  a  horizontal  portion  at 
50 — 57-5  °„  iln,  corresponding  to  a  region  of 
partial  miscibUity  in  the  liquid  state.  With  up  to 
10-5%  Mn  the  alloys  consist  of  solid  solutions  ; 
from  10 — 14%  there  is  an  eutectic  in  addition 
to  the  primary  crystals.  The  maximum  at 
1225°  C.  corresponds  to  the  compound  AuMn. 
Alloys  with  14 — 30%  Mn  are  composed  of  a  single 
constituent — either  AuMn  or  a  solid  solution  ; 
from  30  to  46  "„  Mn  there  is  an  eutectic  in  addition 
to  the  primary  crystals.  The  saturated  solid 
solution  at  the  manganese  end  of  the  series  contains 
about  25  °„  Au.  The  compound  AuMn  is  repre- 
sented by  a  minimum  on  the  curve  showing  the 
hardness  of  alloys  containing  up  to  35  %  Mn. — A.S. 

Alloys  of  mercury  tcith  thalliiim.  P.  Pavlovitsch. 
J.  Russ.  Phys.  Chem.  Soc,  1915,  47,  29 — 46. 
J.  Chem.  Soc,  1915,  108,  ii.,  262—263. 

The  author  has  investigated  the  complete  melting- 
point  diagram  of  the  system  Hg — Tl,  the  electrical 
conductivity  of  the  alloys  containing  0 — 40%  Tl, 
and  the  hardness,  by  Brinell's  method,  of  the  alloys 
containing  90 — lOO'Jo  Tl.  The  existence  in  the 
fusion  diagram  of  an  irrational  maximum,  not 
corresponding  with  simple  atomic  proportions 
of  the  constituent  atoms,  is  confirmed  ;  the  com- 
position at  this  maximum  is  29 — 30  atoms  %  Tl. 
The  curve  of  conductivity  shows  a  maximum  at 
26 — 28  atoms  %  Tl,  and  the  potential  curve  a  re- 
entrant angle  at  27 — 28-4  atoms  %  Tl,  both  of  these 
being  also  irrational  points.  This  irrationality 
may  be  explained  by  the  existence-of  the  dissociat- 
ing compound,  HgsTl,  which  forms  with  the 
components  .solid  solutions  within  the  limits  21 — 31 
atoms  %  Tl.  According  to  Stepanov's  rvile.  the 
magnitude  of  the  temperature-coefficient  of  resist- 
ance, which  approximates  to  that  for  pure  metals 
(0  004),  indicates  the  existence  of  a  chemical 
compound  in  the  a-phase.  Within  the  lunits 
86 — 100%  Tl,  the  latter  forms  with  mercury 
^-sohd  solutions,  characterised  by  enormously 
increased  hardness. 

Palladium  and  hydrogen.  II.  A.  Sieverts.  Z. 
phvsik.  Chem.,  1914,  88,  451 — 478.  J.  Chem. 
Soc,  1915,  108,  ii.,  268 — 269.  (Compare  this  J., 
1914,  751.) 

The  relationship  between  the  quantity  of  hydrogen 


Vol.  XXXIV.,  Mo.  12.]     Cu  X.— METAIS;  METALLDEGY,  INCLUDING  ELECTRO-METALLURGY. 


66S 


absorbed  and  the  partial  pressure  was  investigated 
between  138"  and  X2 1 "  C.  and  at  hydrogen  pressures 
between  1  and  7(iO  mm.,  using  the  same  palladium 
and  the  same  apparatus  as  previously  employed. 
With  both  commercial  and  pure  palladium  wire, 
between  the  temperature  limits  mentioned,  the 
quantity  of  hydrogen  al)sorl)ed.  Lp,  by  unit 
weight  of  palladium  is  not  strictly  proportional 
to  the  square  root  of  the  hydrogen  pressure  p. 
The  experimental  results  are  better  exjjressed  by 
the  equation,  Lp  =^•,J)1 +fcjp,  in  which  fc,  and  fcj 
are  constants  depending  on  the  temperature  ; 
the  equation  is  not  true  for  higher  pressures. 
This  expression  can  be  regarded  as  representing 
that  the  hydrogen  molei:ules  are  in  equilibrium 
with    hydrogen    atoms,    both    in    solution    in    the 

fialladiuni  and  in  the  gas  phase,  and  that  Henry's 
aw  holds  strictly  for  both  atoms  and  molecules. 
The  dissociation  constant  of  hydrogen  is  2.5  at  138° ; 
109  at  315°;  112  at  619°  ;  and  102  at  821°  C.  The 
quantity  of  hydrogen  absorbed  by  unit  weight  of 
palladium  depends  oiUy  on  the  pressure  and  tem- 
perature, and  is  entirely  independent  of  the  surface 
area  of  the  metal ;  consequently,  the  absorption  of 
hydrogen  by  palladium  is  to  be  regarded  as  a  true 
solution  phenomenon.  The  isothermals  of  pallad- 
ium-black and  palladium-sponge  are  similar  to 
those  of  compact  palladium,  but  the  actual  curves 
are  different  with  different  specimens,  and  are 
apparently  dependent  on  the  nature  of  the 
palladium.  The  similarity  of  the  absorption 
isothermals  in  all  cases  indicates  that  in  palladium- 
black  and  palladiiun-sponge  the  absorption  is 
mainly  due  to  solution  of  the  hydrogen,  at  least  at 
temperatures  above  100°  C.  At  lower  tempera- 
tures it  is,  however,  likely  that  surface  adsorption 
accounts  for  a  large  portion  of  the  hydrogen  taken 
up.  The  above  results  are  in  strict  accord  with 
the  statement  {loc.  cit.)  that  palladium-black  and 
palladium-sponge  are  made  up  of  varying  quanti- 
ties of  amorphous  and  cr\'stalltne  palladium. 
Both  modifications  appear  to  act  as  solvents  for 
hydrogen  with  different  powers  of  solution. 

Meials  ;     The  passage  of  electricity   ihrmigh  ■ . 

J.   J.   Thomson.      Inst,   of  Metals,   May,   1915. 
Engineering,  1915,  99,  577 — 579. 

The  limitations  of  the  "  free-electron  "  theory  of 
conduction  are  considered,  and  an  analogy  is 
established  between  the  passage  of  an  electric 
current  through  a  metallic  conductor  under  an 
applied  electromotive  force  and  the  "  flow  "  of 
magnetism  through  a  bar  of  soft  iron  vmder  a 
magnetomotive  force.  According  to  this  hypo- 
the.sis,  all  bodies  are  built  up  of  "  dipoles " 
analogous  to  the  elementary  magnets  of  the  iron 
bar,  each  consisting  of  a  positive  and  a  negative 
charge  separated  by  a  small  distance  ;  the  function 
of  the  electric  force  is  to  cause  the  dipoles  to  point 
in  one  direction  and  thus  form  chains  of  doublets, 
the  maintenance  of  which  depends  on  the  intensity 
of  the  intermolecular  collisions  or  thermal  agita- 
tions occurring  in  the  material.  The  dipoles  of 
metals  part  with  electricity  much  more  easily 
than  those  of  other  materials,  the  pull  of  adjacent 
dipoles  on  each  other  being  resisted  in  the  case  of 
non-condvictors,  but  resiUting  in  the  passage 
of  a  definite  number  of  electrons  per  second 
through  any  given  metal.  On  this  theory  the 
phenomena  of  dielectric  polarisation  (.Maxwell's 
displacement  current)  and  the  super-conductivity 
of  pure  metals  at  low  temperatures  (-l^C.  ab.solute, 
obtained  by  means  of  liquid  helium),  ob.served  by 
Onnes,   are"  satisfactorily  explained. — W.  E.  F.  P. 

Patent.s. 
Iron  ;     Process  and  furnace  for  oblaininrj  metalUc 

from  friable  ores.     Eisenwerk  Jagstfeld  Ges. 

m.  b.  H.   Ger.  Pat.  282,574,  March  13,  1913. 

The   ore   is   reduced   to   spongj"   iron   by   carbon 


monoxide  in  a  rotary  kiln,  sintering  being  avoided, 
and  the  reduced  iron  is  transferred  to  a  low  shaft 
furnace,  where  it  is  melted  with  the  aid  of  low- 
grade  fuel  and  an  air  blast  of  low  j)ressure.  Part 
of  the  carbon  monoxide  produced  by  comlnislion 
of  the  fuel  is  used  in  the  lirst  stage  of  the  process. 

— A.  S. 

Iron  and  sleet  alloys  containimj  tantalum  ;  Manu- 
facture   of .       Siemens    und    llalske    A.-G. 

Ger.  Pat.  282,575,  March  4,  1013. 
T.\NTALUM  is  added  to  the  iron  or  steel  in  the  form 
of  a  nickel-tantalum  allov.  An  alloy  of  SO  parts 
of  iron  or  steel  witli  10  of  nickel  and  10  of  tantalum, 
for  exan)ple,  possesses  great  strength,  elasticity, 
and  hardness. — A.  S. 

Furnaces  ;  Metal  melting .  I.  Hall,  Birming- 
ham. Eng.  Pat.  3035,  Feb.  25,  1915.  Addition 
to  Eng.  Pat.  5664,  March  6,  1914  (this  J.,  1914, 

The  valve  of  the  melting  pot  is  actuated  and 
controlled  by  means  of  a  vertical  hand-screw 
engaging  with  one  extremity  of  the  pivoted  lever. 

— VV.  E.  F.  P. 


Furnace ;      Ore-smelling 


„      ,    -   ,   .  ■        G.     P.     Gibson, 

Braddock,  Pa.  U.S.  Pat.  1,138,651,  May  11, 1915. 
Date  of  appl.,  Aug.  6,  1914. 

The  apparatus  consists  of  two  groups  of  vertical 
blast-furnace  units  arranged,  one  on  either  side, 
above  a  closed,  horizontal  melting  furnace  into' 
which  they  discharge  ;  the  hearth  of  the  latter 
slopes  downwards  from  the  sides  to  a  central 
metal  pit.     Each  furnace  is  heated  independently. 

— W.  E.  F.  p. 

Crucible-furnace.  E.  Hallgren,  Bellevue,  Pa.  U  S 
Pat.  1,138,866,  May  11,  1915.  Date  of  appl.' 
Nov.  14,  1914.  ^^   ' 

The  melting  chamber  has  an  open  lower  end, 
stationary  side-walls,  and  a  solid  roof.  The  lower 
end  may  be  closed  by  a  bottom  which  can  be 
moved  vertically  by  a  plunger.  Means  are  also 
provided  for  moving  the  bottom  horizontally 
below  the  melting  chamber  out  of  the  path  of 
the  vertical  movement. — T.  St. 


Ztwc  furnaces  ;    Briquettes  for  use  in 


Brooks,  Depue,  "ill..  Assignor  to  The  New 
Jersey  Zinc  Co.,  New  York.  U.S.  I'at.  1,137,835, 
May  4,  1915.  Date  of  appl.,  Nov.  28,  1913. 
The  bric£uettes  are  composed  of  4  parts  of  ore 
and  1 — IJ  parts  of  coal  of  the  usual  fineness, 
together  with  1  part  of  more  finely  powdered 
material,  e.g.,  ore,  coal,  or  zinc  oxide.  The 
mixture  is  formed  into  a  plastic  mass  wuth  salt 
solution,  briquetted,  and  slowly  dried  so  as  to 
bring  the  salt  towards  the  surface,  where  it  forms 
a  protective  coating.  The  briquettes  may  be 
made  to  conform  in  cross-section  to  the  interior 
of  the  retort.— VV.  R.  S. 

Ores  ;    Process  of  leaching .    J.  A.  McCaskell, 

Salt   Lake   City,    Utah.      U.S.    Pat.    1.137,874, 
May  4,  1915.     Date  of  appl.,  June  2,  1914. 

Chlorine  gas  is  produced  electrolylically  from 
saturated  sodium  cliloride  solution  in  a  cell 
the  anode  compartment  of  which  is  separated  from 
the  cathode  compartment  by  a  layer  of  mercury, 
which  absorV)S  the  sodium.  The  ore  is  agitated 
with  the  chlorine  under  pressure,  and  the  filtered 
liquor  is  then  electrolysed  in  the  cathode  com- 
partment, the  dissolved  metal  being  deposited  and 
sodium  chloride  regenerated  in  contact  with  the 
mercury. — W.  H.  S. 
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Wires,    bands,    etc.  ;     Process    of   jyroducing    and 

protecting  insulating-coverings  of  oxide  on . 

E.   W.   Kiittner,  BerUn.      U.S.  Pat.   1,137,986, 
May  4,  1915.    Date  of  appl.,  Sept.  2,  1910. 

The  surfaces  of  coils  of  wire  containing  aluminium 
are  oxidised  and  simultaneously  treated  with  a 
solution  which,  after  the  evaporation  of  the  solvent, 
will  yield  a  mechanically  strong  coating  on  the 
wires,  thereby  protecting  the  oxidised  surfaces 
against  damage  by  pressure.  The  solution  is 
introduced  into  the  interior  of  the  coil  and  between 
the  individual  turns,  the  coil  being  subsequently 
heated  an  optional  number  of  times. — T.  St. 

Case-hardening  compound.  A.  O.  Blaich,  Chicago, 
111.  U.S.  Pat.  1,138,073,  May  4,  1915.  Date  of 
appl.,  Oct.  18,  1913. 
The  compound  consists  of  charred  leather 
impregnated  with  a  small  percentage  of  a  sodium 
salt  and  of  calcium  carbonate. — T.  St. 

Metallurnical  apparatus.  H.  B.  Faber,  Brooklyn, 
N.y.  U.S.  Pat.  1.138,284,  May  4,  1915.  Date  of 
appl.,  Jan.  16,  1905. 
P.\RTS  of  metallurgical  apparatus  are  formed 
of  such  dissimilar  metals  (hard  lead,  bronze,  etc.) 
as  are  capable  of  resisting  corrosion  in  the  presence 
of  a  dissociating  solvent,  and  an  "  iron-glass  in- 
sulator "  is  interposed  between  the  parts  so  as 
largely  to  prevent  galvanic  action. — W.  E.  F.  P. 

Metallic  compound  [alloy].      H.   B.   Coho,  Mount 
Vernon,  N.Y.  U.S.  Pat.  1.138,845,  May  11,  1915. 
Date  of  appl.,  Sept.  22,  1914. 
An  alloy  of  lead  and  copper  containing  "  needles 
antimony  "    (antimony    sulphide). — W.  E.  F.  P. 

Metals;     Becovering hy    electrolysis.  L. 

Addicks,  Douglas,  Ariz.  U.S.  Pat.  1,138,921, 
May  11,  1915.  Date  of  appl.,  Nov.  5,  1914. 
Metals,  such  as  copper,  are  reduced  electrolytically 
in  the  presence  of  a  depolariser  having  a  solvent 
action  upon  the  metal,  the  action  being  carried  out 
in  the  presence  of  a  salt,  such  as  aluminium 
sulphate,  which  will  counteract  the  solvent  action. 
The  salt  is  present  in  amount  sufficient  to  reduce 
materially  the  action  on  the  cathode,  and  yet 
insufficient  to  deaden  its  effect. — B.  N. 

Amalgamator.     C.  W.  Patten,  Lynn,  Mass.     U.S. 

Pat.   1.139,067,  May  11,  1915.     Date  of  appl., 

Jan.  17,  1914. 
A  RECEPTACLE  of  larger  diameter  at  the  top  than 
at  the  bottom  contains  mercury  in  its  lower 
portion.  Above  the  mercury  is  a  central  vertical 
shaft  carrying  a  screw-propeller  with  inclined 
horizontal  blades,  the  lowest  of  which  are  just 
above  the  surface  of  the  mercury,  and  the  upper 
above  the  overflow  edge  of  the  receptacle.  A 
mixture  of  ore  and  water  is  forced  through  the 
mercury  from  below  its  surface,  the  ore  being 
elevated  and  discharged  at  the  overflow  edge  by 
the  rotation  of  the  propeller. — W.  B.  S. 

Gold-separating  mechanism.     F.  W.  Stevens,  New- 
ton, Mass.,  Assignor  to  A.  Hopewell,  Wellesley, 
Mass.     U.S.     Pat.     1.139,143,     May     11,     1915. 
Date  of  appl.,  Jan.  23,   1914. 
Mercury  is  contained  in  a  receptacle  having  a 
bottom  sloping  downwards  towards  the  centre,  and 
gold-bearing  gravel  is  fed  in  by  means  of  a  screw 
conveyor  through  a  feed  pipe  passing  up  through 
the  centre  of  the  bottom  to  just  above  the  surface 
of   the   mercury.     A   rotary   disc,   with   inwardly 
inclined  feeding  surface  partially  submerged  in  the 
mercury,  discharges  the  gravel  at  the  peri;rfiery. 

— W.  R.  S. 


Amalgamator.  F.  P.  Arnold,  Carbondale,  Pa.,  and 
G.  F.  Wedeman,  Washington,  D.C.  U.S.  Pat. 
1,139,324,  May  11,  1915.  Date  of  appl..  May  23, 
1914. 

The  amalgamator  consists  of  a  receptacle  having  a 
narrow  open  top  with  means  for  feed  and  discharge 
on  opposite  sides,  and  provided  with  several  endless 
chains,  placed  vertically,  which  travel  in  a  direction 
opposite  to  the  flow  of  pulp,  and  act  as  agitators. 
The  wall  of  the  receptacle  on  the  feed  side  is 
parallel  to  one  flight  of  the  agitators,  whilst  the 
discharge  side  is  inclined  to  the  other.  A  vertical 
partition  depending  from  the  centre  extends  across 
the  vessel,  and  is  shallower  than  the  agitators. 
The  lower  part  of  the  receptacle  serves  as  a 
mercury  chamber. — H.  R.  D. 

Ore-separator.  H.  H.  McGovern,  Oak  Grove,  Oreg. 
U.S.  Pat.  1,139,206,  Blay  11,  1915.  Date  of 
appl.,  July  8,   1914. 

In  a  centrifugal  apparatus  consisting  of  two  nested 
bowls,  spaced  apart  and  adapted  to  rotate  together 
about  a  vertical  axis,  the  inner  bowl  is  open  at  the 
bottom  and  is  provided  with  a  central,  vertical 
funnel  tlirough  which  ore-pulp  is  fed  into  the  lower 
part ;  the  rims  of  the  bowls  have  overlying  flanges 
between  which  means  are  provided  for  adjusting 
the  spacing.  The  pulp  is  thus  divided  into  two 
portions,  each  of  which  is  concentrated  and  dis- 
charged separately. — W.  E.  F.  P. 

Ores ;      Apparatus     -jor    treating .     B.     Jlac- 

Donald,  South  Pasadena,  Cal.  U.S.  Pat. 
1,139,428,  May  11,  1915.  Date  of  appl..  May  6, 
1914. 

A  TANK  in  which  ore  is  treated  with  solution  is 
provided  with  a  perforated  conical  false  bottom, 
forming  with  the  real  bottom  a  receptacle  into 
which  the  solution  flows  after  percolating  through 
the  ore.  ]\Ieans  are  provided  for  forcing  the  solu- 
tion from  this  receptacle  up  a  vertical  pipe  to  be 
discharged  again  over  the  ore  in  the  tank.  The 
receptacle  is  also  provided  with  a  pipe  for  running 
the  solution  into  a  precipitation  tank,  and  with  a 
pipe  communicating  with  a  gas  chamber.  At  the 
base  of  the  false  bottom  is  a  shoot  for  the  removal 
of  treated  ore. — T.  St. 

Fusible  material  [metal]  ;  Coating  with  - 


O    F 

Jenkins,  Washington,  D.C.    U.S.  Pat.  1,139,291,' 
May  11,  1915.     Date  of  appl.,  Dec.  16,  1914. 

Small  quantities  of  the  fusible  metal  are  melted 
successively  by  the  passage  of  an  electric  current, 
and  each  small  quantity  is  projected  violently 
against  the  article  to  be  coated  by  successiv^e 
actions  of  highly  explosive  agents.  The  expansion 
due  to  the  partial  volatilisation  of  the  metal  also 
has  a  propulsive  and  disintegrating  action  on  the 
molten  metal. — T.  St. 

Tin    scrap ;     Apparatus    for    detinning  - 


.     H. 

Goldschmidt,  Essen,  Germany,  Assignor  to 
Goldschmidt  Detinning  Co.,  New  Y^ork.  U.S. 
Pat.  1,139,410,  May  11.  1915.  Date  of  appl., 
Dec.  24,   1906. 

An  alkaline  electrolytic  bath  is  provided  with 
electrodes  movable  in  a  circuit  into,  and  out  of,  the 
bath.  The  anodes  carry  baskets  containing  the 
articles  to  be  detinned.  The  cathodes  on  leaving 
the  bath  are  stripped  of  the  spongy  tin  deposit, 
and  the  latter  is  collected  and  compressed  by  in- 
sulated rollers. — W.  R.  S. 

Tin  ;  Furnace  for  the  recovery  of from  sweep- 
ings or  residues.  Gebr.  Karges.  Ger.  Pat. 
280,465,  Feb.  28,  1914. 

The  roof  of  the  fire-chamber  slopes  downwards  on 
both  sides  from  the  middle  and  forms  the  floor  of 
the    removable    melting    chamber    above.       The 


Vol.  XXXIV.,  No.  1-.] 


Cl.  XI.— ELECTRO-CHEMISTRY 


667 


moltinp  chamber  is  siirroimdi'd  liy  i»u  outer  casing, 
and  the  fuv-gases  pass  upwards  ihi\ni);h  the  inter- 
mediate space  and  also  throujili  a  vertical  pipe  in 
the  centre  of  the  melting;  chanilior.  The  tin  melts 
and  is  tapped  off  throuj^li  openings  at  the  bottom. 

—A.  S. 

Zinc,  coball.  and  other  const iliii'ttis  from  the  waste 
liquors    obtained    in    the    e.rtraclion    of    copper ; 

Electrolytic  recovery  of .     J.  P.  A.  Larson  and 

«.  K.  L.  Helme.  Cier.  Pat.  280,.525,  Nov.  21,  1912. 

ZlN'C  is  recovered  eloctrolytioally  from  the  waste 
liquor,  and  a  suitable  agent,  e.fj..  a  metal,  metallic 
oxide  or  hydroxide,  or  a  salt  capable  of  being  con- 
verted into  a  higher  stage  of  oxidation,  is  added  to 
prevent  the  liberation  of  free  acid  or  chlorine 
during  electrolysis.  When  electrolysis  is  complete 
the  solution  is  diluted  to  precipitate  iron  com- 
pounds and  render  it  suitable  for  discharge  into 
streams.  The  deposited  zinc  contains  some  iron, 
copper,  and  cobalt,  and  in  the  subsequent  refining 
the  copper  and  cobalt  are  recovered. — A.  S. 


Bearinij  metal :  Production  of  a  ■ 


■  by  spraying 


W.  A.  Guertler.  Ger.  Pat.  280,752,  June  18,  1913. 

A  BEARING  metal  composed  of  a  soft  ground  mass 
of  which  the  chief  constituent  is  lead,  with  particles 
of  a  hard  material  consisting  essentially  of  iron 
embedded  therein,  is  produced  by  spraying  the 
components  in  the  liquid  state  or  in  the  form  of 
very  fine  powder,  and  if  necessary  with  simul- 
taneous or  subsequent  thermal  or  mechanical 
treatment  of  the  product.  The  lead  may  be 
mixed  or  alloyed  with  small  quantities  of  zinc, 
aluminium,  tin.  antimony,  bismuth,  phosphorus, 
or  sUicon,  and  the  iron  may  be  alloyed  with  small 
quantities  of  nickel,  copper,  cobalt,  manganese, 
cliromium,  tungsten,  molybdenum,  vanadium, 
titanium,  silicon,  or  carbon. — A.  S. 

Nickel  alloys  of  high  chemieal  resistance  and  which 
can  be  worked  mechanically.  W.  and  R.  Borchers. 
Ger.  Pat.  281.784,  Mav  30.   1914.    Addition  to 
Ger.  Pat.  278.903. 
In  order  to  increase  the  resistance  to   high  tem- 
peratures   of    the    alloys    described    in    the    chief 
patent  (this  J.,  1915,  235),  the  proportion  of  gold, 
or,  preferably,  of  a  metal  of  the  platinum  group, 
is  increased,  e.g.,  up  to  40%. — A.  S. 

Ores  and  solid  sttlts  ;  Treatment  of by  electro 

chemical  reduction.  A.  A.  M.  Hanriot,  Paris. 
Eng.  Pat.  11.9.J0.  May  14,  1914.  Under  Int. 
Conv.,  May  22,   1913. 

See  Ft.  Pat.  469,510  of  1913  ;  this  J.,  1915,  36. 

Zinc  and  other  metallic  vapours  ;  Condensation  of 

.    C.  V.  and  J.  M.  J.  Thierrv,  Paris.    Eng. 

Pat.  13,702.  June  5,  1914. 

See  Fr.  Pat.  472,879  of  1914  ;  this  J.,  1915,  558. 

Aluminium  and  aluminium  alloys  ;  Compound  for 
welding .  E.  Thaulow.  Frederiksberg,  Den- 
mark. U.S.  Pat.  1,139.023,  Mav  18,  1915.  Date 
of  appl..  .March  4,  1914. 

See  Eng.  Pat.  5356  of  1914  ;  this  J.,  1915,  286. 

Bismuth  ;    Process  for  separalin'/ from  copper. 

W.  Thum.  Hammond,  Ind..  U.S.A.  Eng.  Pat. 
12.135.  May  10.  1914. 

See  U.S.  Pat.  1,098,854  of  1914  ;  this  J.,  1914,  794. 

Boiler  for  utilising  tvaste  heat  [from  regenerative 
metallurgical  furnaces].  U.S.Pat.  1.138,346.  See  I. 

Gas  producers,  blast-furnaces,  or  the  like.   Eng.  Pat. 
18,381.  SeellA. 

Method  of  treating  water  [and  xttilising  slag],    U.S. 
Pat.    1,139,618.     See  XlXn. 


XL— ELECTRO-CHEMISTRY. 

Electrochemical  reactions  caused  by  passage  of  a 
current  across  the  boundary  of  a  gas  into  an  elec- 
trolyte. F.  Ilaber  and  A.  Klemenc.  Z.  Elektro- 
chem.,  1914,  20,  485—488.  J.  C'hem.  Soc,  1915, 
108,  ii.,  212—213. 

To  determine  the  role  of  the  electrode  in  the 
oxidation  or  reduction  of  depolarisers,  sulphuric 
acid  of  various  strengths  was  electrolysed  in  a 
vessel  so  constructed  that  it  could  be  exhausted, 
and  one  electrode  could  be  fixed  a  few  mm.  above 
the  liquid.  Experiments  were  carried  out  at  a 
series  of  temperatures,  using  in  all  cases  a  voltage 
of  000.  When  the  catliode  was  in  the  gas  more 
hydrogen  was  obtained  than  the  Faraday  law 
demands,  whilst  persulphuric  acid  and  Caro's  acid 
were  formed  in  the  solution.  The  formation  of 
these  substances  and  of  hydrogen  peroxide  was 
more  noticeable  when  the  anode  was  in  the  gas. 
The  concentration  of  active  oxygen  (Caro's  acid, 
persulphuric  acid,  and  hydrogen  peroxide)  increases 
with  increasing  concentration  of  the  sulphuric 
acid  up  to  45%,  when  it  begins  to  fall  off,  and  at 
75%  sulphuric  acid  there  is  no  formation  of  these 
substances.  A  considerable  cooling  diniinishes 
the  anaount  of  these  substances,  although  the 
amount  produced  is  stQl  in  excess  of  that  demanded 
by  Faraday's  law.  If  oxygen  is  led  into  the  anode 
chamber  up  to  a  pressure  of  131  mm.  there  is  also 
a  decrease  in  the  amount  of  active  oxygen.  Increase 
in  the  length  of  time  or  in  the  current  strength 
has  no  marked  effect.  The  results  lead  to  the 
view  that  at  the  electrode  a  strongly  oxidising 
product  is  formed  from  the  water.  This  is  taken 
up  by  the  solution,  and  is  sufficiently  stable  to 
oxidise  the  sulphuric  acid,  forirung  persulphuric 
acid,  Caro's  acid,  and  hydrogen  peroxide. 


Leclanchi  cells  ;  De polarisation  in  - 


M.  de  K. 


Thompson  and  E.  C.  Crocker.  Amer.  Electro- 
chem.  Soc,  April,  1915.  Met.  and  C'hem.  Eng  , 
1915,  13,  319. 

The  greatest  depolarising  efficiency  of  mixtures 
of  manganese  dioxide  and  carbon  was  attained 
with  55 — 60  °o  of  pyrolusite  and  with  particles 
of  uniform  size  (0-08 — 0-1  sq.  in.  aperture).  De- 
polarisation  due  to  hydrogen  was  entirely  pre- 
vented by  the  manganese  dioxide  ;  that  due  to 
ammonia  was  largely  overcome  by  the  addition 
of  zinc  chloride  to  the  solution. — W.  R.  S. 

Relationship  between  electrolytic  and  pure  chemical 
processes.  [Action  of  a  mixture  of  sulphuric  acid 
and  hydrogen  peroxide  on  m.elals.]  Reichenstein. 
See  X. 

Patents. 

Storage  battery.   Electrolyte.   R.  Hurley,  Assignor  to 

J.  C.  Farr,  jun..  Hoboken.  X.J.    U.S.  Pats.  (A) 

1.138,220  and  (B)  1,138,221,  May  4,  1015.     Dates 

of  appl.,  Dec.  28,  1912. 

(A)    The  battery  is  composed  of  two  copper  shells, 

the  inner  surface  of  the  outer  one  being  coated 

with  zinc  amalgam,  so  that  it  acts  as  a  negative 

electrode.     The   outer  and   inner  surfaces   of   the 

inner    shell    are    coated    with    mercury    and    zinc 

amalgam  respectively,  thus  forming  positive  and 

negative   electrodes.     A   lead   plate   in   the   inner 

shell  acts  as  a  positive  electrode,      (u)   A  mixture 

of  lead  and   zinc   .sulphates,   sulphuric   acid,    and 

water. — B.  N. 

Negative- pole  plate  for  alkaline  storage  batteries. 
Electroliile  for  secondary  batteries.  W.  Morrison, 
Des  Moines,  Iowa.  U.S.  Pats,  (a)  1,139,213 
and  (b)  1.139,214.  Mav  11,  1915.  Dates  of  appL, 
Aug.  6,  1913,  and  Sept.  11,  1914. 
(a)  An  insoluVde  zinc-titanium  compound,  ob- 
tained by  mixing  solutions  of  a  zinc  salt  and  a 


668 


Cl.  XU.— fats  ;  OILS ;  WAXES. 


[June  30,  1915. 


soluble  titanate.  is  mixed  with  a  mercury  com- 
pound and  applied  as  a  paste  to  an  electrode 
support.  The  mixture  is  reduced  electrolytically 
in  an  alkaline  electrolyte.  (B)  Titanic  acid  is 
dissolved  in  sulphuric  acid. — B.  N. 


Eleetrolylic  cell;    Metliod  of  operating  an- 


[for 


the  production  of  cMorine^  E.  E.  Werner.  Indiana- 
polis. Ind.  U.S.  Pat.  1.1.39,389,  Mav  11,  1915. 
Date  of  appl.,  Aug.  3.  1914. 

C'lTLORlSE  is  generated  electrolytically  from  a  salt 
solution,  by  continuously  introducing  into  the 
cathode  chamber,  at  the  surface  of  the  electrolyte. 
a  specifically  lighter  liquid,  wliich  dissolves  the  solid 
waste  products  formed  in  the  chamber.  The  liquid 
containing  the  dissolved  products  is  discharged 
continuously  from  the  chamber  at  a  point  above 
the  normal  surfat'e  of  the  electrolyte. — B.  N. 

Insulatinij  material.  W.  J.  Lonjcmore,  Bellevue.  Pa., 
Assignor  to  Westinghouse  Electric  and  Manu- 
facturing Co.  U.S.  Pat.  1,138,676,  May  11, 
1915.    Date  of  appl..  Feb.  16,  1912. 

A  SHOWER  of  mixed  mica  flakes  and  finely  pow- 
dered, dry  binding  material  is  distributed  upon  a 
heated  plate  within  a  chamber,  heat  and  pressure 
being  applied  subsequently  to  the  upper  surface  of 
the  material  in  the  chamber,  so  as  to  compress  it 
into  an  insulating  sheet.  The  process  is  then 
repeated,  heated  plat«s  being  used  to  separate  the 
successive  layers  of  material. — B.  X. 

Mica  insulation  :   Producing .    J.  R.  Sanborn, 

Pittsburgh,     Pa.,     Assignor     to     Westinghouse 
Electric  and  Manufacturing  Co..  Pa.     U.S.  Pat. 
1,138,691,  Mav  11,  1915.   Date  of  appl..  Aug.  10, 
1910. 
Mica    flakes    and    powdered    insulating    binding 
material,    in    suitable    quantities,    are    projected 
into   the   upper  portion   of  a   chamber,   which  is 
restricted  laterally  but  elongated  vertically,  and 
the  deposited  mass  is  heated  and  compressed  to  con- 
vert it  into  a  sheet. — B.  N. 

Carbon  articles  [electrodes,   etc.]  ;    Manufacture  of 

.   Gebr.  Siemens  und  Co.    Ger.  Pat.  282.106, 

Feb.  11,  1914. 
CoLLOiBAL    graphitic    acid    is    used    as    binding 
medium  for  the  carbon,  and  the  shaped  object  is 
heated  to  a  temperature  at  wliich  the  graphitic 
acid  decomposes,  with  separation  of  carbon. — A.  S. 

Apparatus  for  electrolysis  of  alkali  chlorides.    U.S. 
Pat.  1,138,400.     See  VII.  i 

Electrochemical   process  of  treating  iraters,  liquids, 
and  seicage.    U.S.  Pat.  1,139,778.    See  XIXb. 

Water-purifying  apparatus.     U.S.  Pats.   1.139,969 
and  1,139,970.     See  XlXe. 


Xn.— FATS;    OILS;    WAXES. 

Fats  ;     Preparation   of  optically   active  ■ 


■  I.I- 
Synthesis  of  optically  actii'c  tnonobromohydrin, 
epihydrin  alcohol,  aminopropanediol,  and  pro- 
pionin.  E.  Abderhalden  and  E.  Eichwald. 
Ber.,  1914,  47,  2880—2888.  J.  Chem.  Soc,  1915, 
108,  i.,  210—211. 

The  optically  active  epibromohydrins  (see  this  J., 
1914,  700)  were  converted  into  the  corresponding 
naonobromohydrins  by  the  action  of  formic  acid 
and  saponification  of  the  resulting  formyl- 
monobromohydrins.  Elimination  of  hydrogen  bro- 
mide from  the  monobromohydrins  gave  rise 
to     the     corresponding     epihydrin-alcohols,  and 


these  vielded  the  corresponding  aminopropane- 
diols,  NHo.CH2.CH{OH).CH«OH,  by  the  action  of 
aqueous  ammonia.  By  the  prolonged  action  of 
propionic  acid  on  d-epihydrin-alcohol,  a  dextro- 
rotatory ester,  mono-  or  di-  propionin.  was  obtained, 
which  is  the  first  synthetic,  optically  active  fat. 

Palm-kernel  oil.    A.  Heiduschka  and   A.   Burger. 
Z.  offentl.  Chem.,  1914,  20,  361 — 369.   Z.  angew. 
Chem.,  1915,  28,  Ref.,  97—98. 
The  following  average  values  are  given  for  palm- 
kernel    oil : — Saponii.     value,    253-4  ;      Reichert- 
Meissl   value,   6-6  :     Polenske   value,   94  :     iodine 
value  (Hiibl),   1502  ;   mean  molec.  weight  of  non- 
volatile fatty  acids.  228-2.     The  non-volatile  fatty 
acids  consisted  of  17-75%  oleic  acid.  23-27  °o  myrist- 
ic  acid,  and  58-98  "o  lauric  acid.   The  total  volatile 
acid.s,   soluble   and   insoluble    (5-20%),    contained 
capric,   capryUc,   and   caproic   acids.     No  stearic, 
palmitic,    linohc,    or    Unolenic    acid    was    found. 
Fachini  and  Dorta's  method  of  separating  insoluble 
fatty  acids,  by  treatment  of  their  potassium  salts 
I    with  acetone,  is  useful  as  a  quaUtative  test,  whilst 
j    Heintz's  method  of  fractional  precipitation  \vith 
magnesium  acetate  gives  good  results  when  the 
quantitv  of  fatty  acid  is  not  less  than  005  grni. 

— C.  A.  M. 

Fats;  Constituents  of  animal .     Fat  of  Equus 

caballus  [horse  fat].  J.  Klimont,  E.  Meisl.  and  K. 
Maver.  Monats.  Chem.,  1914.  35,  1115—1127. 
Z.  angew.  Chem.,   1915,   28,  Ref.,   187 — 188. 

Four  commercial  samples  of  horse  fat  of  about  the 
same  consistence  were  purified  and  then  gave  the 
following  values  : — Iodine  value,  74-9 — 781  ;  acid 
value,  1-40 — 2-91  ;  saponification  value  (3  samples), 
1931— 200-4.  The  sp.  gr.  was  0-9373  and  0-9461 
at  15°  C.  for  two  samples  and  0-9148  and 
0-9184  at  27°  C.  respectively  for  the  others  ; 
the  m.  pts.  were  20° — 41°  C,  22° — 38°  C,  29-5°  C, 
and  33°  C.  respectively  ;  the  fatty  acids  from 
two  samples  melted  in  both  cases  at  37° — 39°  C. 
In  the  liquid  portion  of  the  fat  oleic,  linolic, 
and  linolenic  acids  were  detected.  The 
solid  portion  when  crystallised  repeatedly  from 
acetone  to  wliich  one-twentieth  of  its  volume 
of  chloroform  was  added,  yielded  a  glyceride  of 
m.pt.  60°  C.  and  saponification  value  197,  The 
fatty  acid  separated  from  this  glyceride  was  identi- 
fied as  heptadecylic  acid  (margaric  acid),  m.  pt. 
57° — 57-5°  C,  neutraUsation  value,  208,  The 
fatty  acid  from  goose  fat,  described  as  an  eutectic 
mixture  of  stearic  and  palmitic  acids,  also  actually 
consists  of  heptadecylic   acid. — A.  S. 

Prunus  domestica  ;    The  oil  and  amygdalin  content 

of  the  seed  kernels  of .     G.  Kassner  and  K. 

Eckelniann.      Arch.    Pharm.,    1914,    252,    402. 
Chem.-Zeit.,  1915,  39,  Rep.,  162. 

Plum-stone  kernels  from  trees  grown  on  well 
manured  soil  yielded  42-92%  of  a  pale  yellow, 
fatty  oil  of  mUd  taste  similar  to  almond  oU.  having 
sp.  gr.  .at  15°  C,  0-916,  acid  value  1-44,  saponifica- 
tion value  188-1,  ester  value  186-66,  iodine  value 
104.     The  kernels  contained  1-82%  of  amvgdalin. 

— T.  C. 

Strophanthus  seeds  :   Oil  of .    H.  Matthes  and 

L.  Rath.     Arch.  Pharm.,  1914,   252,  683—693. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  163. 

The  oil  from  Strophanthus  Kombc  seeds  contains 
21%  of  solid  saturated  and  73%  of  unsaturated 
fatty  acids.  The  saturated  acids  contain  30%  of 
stearic  acid  and  70  %  of  palmitic  acid.  The  liquid 
fatty  acids  are  a  mixture  of  80%  of  oleic  acid  and 
20  °o  of  linolic  acid.  Strophanthus  seed  oil  only 
contains  one  phytosterol,  sitosterol  (m.pt.  137°; 
acetate,  m.  pt.  127°— 128°  C),  and  does  not  con- 
tain arachidic  acid. — F.  W.  A. 
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Slrophantkita  seed  oil;    Unsaponifiable  const itueiita 

of .     A.  Ui-idiischka  and  U.  Wallenreuter. 

Arch.  I'liarm..  191 1,  252,  701—708.    Z.  augew. 
Cheni.,  I'Jlo,  28,  H<-f.,  Iti3. 
Strophanthus  seed  oil  contains  112  %  of  unsaponi- 
fiable eoastituents  of  which  0-304  "„  is  sitosterol. 
(See  also  preceding  abstract.) — P.  \V.  A. 

Dihydroxy-aud  ielriihydroxy-stearic  acid ;  Separation 

of  .      II.    .Matthes   and    L.     Uath.      Arch. 

Fhann..  lUU,  252,  t>09— 703.    Z.  angow.  Cheni., 
1015,  28,  Kef.,   1(53. 

By  the  oxidation  of  the  liiiuid  fatty  acids  of 
Strophanthus  seed  oil  witli  potassium  perman- 
ganate, 20  °o  of  tetrahydroxy-  and  80%  of 
dihydroxy-stearic  acid  were  obtained,  separation 
being  effected  with  ether  in  a  Soxhlot  apparatus. 

— F.  W.  A. 

Oils;   Action  of  chlorine  on .     L.  Jleunier  and 

L.   Wierzchowski.      Collegium,    1914,    plO.     Z. 
angew.  Chem.,  1915,  28,  Kef.,  98—99. 

Chlorine  acts  upon  oils,  forming  at  90°  C.  both 
substitution  antl  addition  compounds.  After  0 
hours'  chloriaation  a  sample  of  cod  liver  oil  had 
increased  in  sp.  gr.  from  0-9258  to  0-9950  ;  in 
viscosity  at  50°  C.  from  312  to  7-40  ;  had 
absorbed  12-80 °o  C'l,  and  contained  0-95%  oxidised 
fatty  acids.  The  emulsifying  properties  of  the 
oil  increased  with  the  degreei-  of  chlorination. 
At  the  ordinary  temperature  the  chlorinated  oil 
lost  only  a  trace  of  hydroclUorio  acid  in  3  days. 
Wlien  boiled  for  thi-ee  hours  with  water,  0-72%  of 
the  chlorine  was  i-eplaced  by  hydroxyl  groups. 
Linseed  oil  gave  the  following  results  when  treated 
with  chlorine  : — • 


Duration, 

hours. 

Sp.  gr. 

Viscosity 
at  50°  C. 

Chlorine, 

% 

locrease 
in  weight,  % 

0 

5 

10 

0-9325 
0-9722 
1-0137 

2-90 
4-86 
8-UO 

0 

6-88 
12-23 

0 

7-7 
14-36 

-C.  A.  M. 


Phyloalerol  in  animal  fats;    Detection  of - 


■  by 


precipitation    with    digitonin.       B.    Kuhn    and 
J.    Wewerinke.       Z.    Unters.    Nahr.    Genussm., 

1914.  28,  369—379.      Z.  angew.   Chem.,   1915, 
28,  Ref.,  11. 

Sei>.vr.\tio>j  of  the  phytostenjl  and  cholesterol  by 
precipitation  with  digitonin  yields  more  satis- 
factory results  than  are  obtained  by  Bomer's 
method,  but  the  precipitation  should  be  made 
from  the  fatty  acids  and  not  directly  from  the 
glycerides.     (See  also  this  J.,  1914,  651.")— W.  P.  S. 

Palniitates  ;    Physico-chemical  studies  of  solutions 

of .     K.iVrndt  and  P.  Schilt.     KoUoid-Chem. 

Beihcfte.    1914,    6,   201—230.      J.   Chem.   Soc, 

1915,  108,  ii.,  237. 

The  authors  investigated  the  electrical  conduc- 
tivity and  the  viscosity  of  A'^/10  and  N/lOO 
solutions  of  sodium  and  potassium  palmitate 
between  25°  and  85°  C.  Observations  were  also 
made  in  order  to  elucidate  the  nature  of  the 
coagulation  process.  The  coagulated  soap  consists 
of  a  mixture  of  acid  and  normal  palmitate,  the 
composition  of  the  mixture  varying  with  the  con- 
centration of  the  solution.  Coagulation  consists 
in  the  reversible  transformation  of  the  sol  into  the 
gel  form,  but  equilibrium  is  only  attained  very 
slowly.  The  coagulation  temperature  depends, 
not  only  on  the  concentration  of  the  solution, 
but  also  on  the  nature  of  the  cation.  For  the 
sodium  salt,  the  temperatures  are  about  30°  C. 
higher  than  for  equally  concentrated  solutions 
of  the  potassium  salt.     Differences  are  also  found 


in  the  effect  produced  by  the  addition  of  the 
corresponding  chlorides,  in  that  the  aildition  of  an 
equivalent  quantity  of  sodium  chloride  to  N/iO 
sodium  palmitate  solution  raises  the  coagula- 
tion temperature  by  7°  C,  whilst  the  addition  of 
potassium  chloride  to  a  solution  of  potassium 
palmitate  has  no  appreciable  effect. 

Composition  and  effects  of  lupin  seeds  [due  to 
enzymes].  [Detection  of  lupin  seeds  in  admixture 
tvith  castor  oil  seeds.]    Muenk.    isee  XVIU. 

Value  of  sludije  from  town  sewage  as  a  source  of  fat. 
Holde.    See  XIXb. 

Patents. 

Unsaturated    organic     [fatty]    material ;    ^I^'J^ro- 

genaling .     C.  Ellis,   Montclau-,  N.J.     U.b. 

Pat.  1,138,201,  May  4,  1915.  Date  of  appl., 
April  24,  1912. 
The  fat,  etc.,  is  mixed  with  nickel  carbonyl  and 
hydrogen  and  heated  to  decompose  the  carlxmyl 
and  cause  the  nickel  and  hydrogen  to  act  upon  the 
fat,  the  hydrogenation  being  then  completed  at 
a  lower  temperature. — C.  A.  M. 

Alkali-free  detergent  for  scouring  and  dyeing.     U.S. 
Pat.   1,139,326.     See  VI. 

Process  of  obtaining  a  substitute  for  Unseed  oil  or 
varnish.     Ger.  Pat.  282,306.     See  XIII. 


XIII.— PAINTS ;       PIGMENTS;       VARNISHES; 

RESINS. 

Red  lead  specifications.   Oil,  Paint,  and  Drug  Rep., 

May  17,  1915. 
The  U.S.  Navy  Department  issued  on  April  1, 1915, 
specification  No.  52L2a,  for  red  lead,  as  follows  :-— 
Red  lead,  dry,  shall  contain  not  less  than  Jl  ,o 
of  true  red  lead  (Pb^O,),  the  remainder  to  ue 
practically  pure  lead  monoxide  (PbO).  It  snau 
not  contain  more  than  0-1%  of  metallic  ieau, 
0-1%  of  alkali  as  Na^O,  and  0-05%  of  total  impuri- 
ties which  include  all  substances  other  than  lead 
oxides.  It  must  be  of  such  fineness  that  not  more 
than  0-5%  remains  after  washing  with  water 
through  a  No.  21  silk  bolting  cloth  sieve.  It  shall 
be  of  good  bright  colour  and  equal  to  the  standard 
sample  in  freedom  from  vitrified  particles  and  in 
other  respects.  When  mixed  with  pure  linseed  oil, 
petroleum  spirit,  and  drier,  as  per  standard 
formula,  viz.  :  Red  lead,  dry,  20  lb.  ;  raw  linseed 
oil,  5  pints ;  petroleum  spirit,  2  gills  ;  drier,  2 
gills,  and  applied  to  a  smooth,  vertical  iron  surface, 
it  must  dry  hard  and  elastic  without  running, 
streaking,  or  sagging. 

Linseed  oil  varnish  ;   Approximate  determination  of 

non-volatile    unsaponifiable    substances    in . 

F.  Barany.  Z.  anal.  Chem.,  1914,  53,  684— 68.J. 
J.  Chem.  Soc,  1915,  108,  ii.,  293. 
The  presence  of  appreciable  quantities  of  mineral 
oil  or  rosin  oil  may  be  detected  and  the  amount 
estimated  by  boiling  10  grms.  of  the  varnish  for 
20  mills,  with  30  c.c.  of  alcohol  and  5  c.c.  of 
aqueous  50  "o  potassium  hydroxide  solution. 
The  solution  is  then  diluted  with  alcohol  to  50  c.c, 
shaken  with  100  c.c.  of  Ught  petroleum,  and, 
after  addition  of  100  c.c.  of  water,  again  shaken 
gently;  50  c.c.  of  the  light  petroleum  layer  is 
withdrawn,  evaporated,  and  the  residue  dried  at 
100°  C.  and  weighed. 

Mangostin :  a  crystalline  substance  allied  to  the 
resins.  J.  R.  Hill.  Chem.  Soc  Trans.,  1915, 
107,  595—601. 

The  dried  skins  of  the  fruit  of  the  mangosteen  tree 


670 


Cl.  XIV.— nroU-RUBBER  ;  GUTTA-PERCHA. 


[June  30,  1915. 


{Garcinia  mangostana)  contain  about  10%  of  a 
resin  of  which  about  half  consists  of  mangostin, 
Va.sHaiO 6,  a  colourless,  tasteless  substance  crystal- 
lising in  small,  fiat,  pale  yellow  needles,  m.  pt. 
181 — 182=  C,  possessing  many  of  the  physical 
characteristics  of  the  resins.  Mangostin  is 
insoluble  in  water  and  in  alkali  carbonates  but 
readily  soluble  in  most  organic  solvents  and  in 
alkali  hydroxides.  It  contains  two  phenolic 
groups,  one  methoxy  group,  and  one  or  more 
amyl  groups,  and  on  methylation  with  methyl 
sulphate  and  dilute  caustic  potash  solution  yields 
dimethylmangostin,  m.  pt.  123°  C,  crystallising  in 
long  silky  needles.  Mangostin  is  converted  by 
hydriodic  acid  into  a  monohvdroxy  compound, 
m.  pt.  180° — 181  °C.,  giving  "a  methvl  and  an 
acetyl  derivative  of  m.  pt.  216°  and  218° — 219°  C. 
respectively.  Mangostin  in  alcohohc  solution 
gives  a  greenish-brown  coloration  with  ferric 
chloride.  Oxidation  with  nitric  acid  or  potassium 
permanganate  solution  converts  it  largely  into 
oxalic  acid. — T.  C. 

Patents. 
Oil  paints  ;   Preparation  of- 


W.  J.  EandaU, 
Bristol.  Eng.  Pat.  1441,  Jan.  29,  1915. 
A  soLt'TlON  of  a  solid  mineral  hydrocarbon,  such 
as  those  of  the  paraffin  or  olefine  series,  with  or 
without  a  solution  of  a  vegetable  wax,  is  added  to 
the  usual  ingredients  of  oU  paints.  The  following 
are  two  examples  of  such  paint  compositions 
drying  with  a  "  flat  "  and  a  glossy  finish  respec- 
tively : — (1)  Zinc  oxide  or  siUphide,  320  1b.; 
barium  sulphate,  40  lb.  ;  china  clay,  40  lb.  ;  and 
200  lb.  of  the  following  mixture  : — a  solution 
prepared  by  dissolving  1  lb.  solid  mineral  hydro- 
carbon, with  or  without  1  h  oz.  of  vegetable  wax, 
in  1  gallon  of  oU  of  turpentine  at  130° — 140°  F. 
(54° — 60°  C.)  ;  copal  varnish,  1  gall.  ;  oil  of  tur- 
pentine, 1  gaU.  ;  Dutch  "  stand  "  oU,  J  gall.  ; 
driers,  J  gall.  ;  ground  calcined  borax,  2  oz. 
(2)  Red  oxide  powder,  400  lb.  ;  lioDed  linseed  oil, 
100  lb.  ;  and  150  lb.  of  a  mixture  of  1  lb.  soUd 
mineral  hydrocarlion,  with  or  without  IJ  oz.  of 
vegetable  wax,  dissolved  in  ^  gallon  of  oil  of 
turpentine  at  130 — 140°  F.  (54° — 60°  C.)  ;  copal 
varnish,  1  gall.  ;  boUed  linseed  oU,  2  J  galls.  ;  and 
driers,  J  gaU. — E.  W.  L. 

-  and 


White   pigment    [lithopone]  ;     Inalterable  - 

process  of  making  saine.  R.  B.  Llopart,  Cordoba, 
Argentina.  U.S.  Pat.  1.139.427,  May  11,  1915. 
Date  of  appl.,  Feb.  19,  1915. 

Aqueous  solutions  of  pure  zinc  sulphate  and 
barium  sulphide  are  mixed,  and  the  precipitate  is 
dried  and  calcined  out  of  contact  with  air  at  about 
500°— 700°  C.  The  calcined  product  is  cooled 
rapidly  by  immersing  in  water  and  changing  the 
water  until  the  lithopone  is  cold,  when  it  is  ground, 
washed-  in  water,  heated  to  about  80° — 100°  C, 
pressed,  and  rapidly  dried  below  100°  C. — T.  St. 

Unsaturated  hydrocarbons ;  Production  of  neic 
compounds  of and  of  solutions  and  com- 
positions containing  the  same.  F.  E.  Matthews 
and  H.  M.  Elder,  London.  Eng.  Pat.  11,635, 
May  11,  1914. 

Compounds  of  sulphur  dioxide  with  unsaturated 
hydrocarbons  are  produced  by  direct  combination. 
This  may  be  effected,  for  instance,  by  exposing  the 
mixed  liquids  to  sunlight  or  ultra-violet  light, 
or  in  some  cases  by  heating.  The  examples  given 
are  the  compounds  with  pseudo-butylene 
(CjHsSOj)!!,  propylene,  amylene,  and  ethylene. 
The  butylene  product  is  a  horny  or  glassy,  clear 
white  solid.  solul)le  in  chloroform  or  tetrachloro- 
ethane,  and  not  easily  inflammable.  It  can 
be  used  for  making  varnishes,  transparent  fUms, 
etc.,  and  may  be  mixed  with  celluloid  by  first 
softening  botli  with  acetone  ;  it  renders  the 
celluloid  less  inflammable. — B.  V.  S. 


Linseed   oil   or   varnish ;     Process   of  obtaining   a 

substitute  for .     E.  F.  Waentig.     Ger.  Pat. 

282.306,  June  1,  1912.     Addition  to  Ger.  Pat. 
272,465. 

In  the  preparation  of  a  substitute  for  linseed  oil 
or  varnish  from  animal  or  fish  oils  according  to 
the  process  described  in  the  chief  patent  (this  J., 
1914,  604),  distillation  is  effected  in  vacuo  at 
270" — 285°  C,  and  unsaturated  fatty  acids  or 
resin  acids  or  their  esters  are  added  to  the  contents 
of  the  still  when  the  greater  part  of  the  saturated 
acids  has  been  removed.  The  treatment  with 
highly  superheated  steam  is  stopped  before  the 
saturated  fatty  acids  have  been  completely 
removed,  and  distillation  is  completed  with  steam 
at  315°  C— A.  S. 

Production  of  colour  lakes  from  vegetable  substances 
containing  the  dyestuff  as  glucoside.  Ger.  Pat. 
281,423.     See  IV. 

Process  fpr  coating  porous  substances  [ivood].    U.S. 
Pat.   1,139,470.     See  IX. 


XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Caoutchouc  and  allied  compounds  ;    Constitution  of 

.     C.  Harries  and  B.  Fonrobert.     Aimalen, 

1914,  406,  173—226.  J.  Chem.  Soc,  1915,  108, 
i.,  277—279. 
Para  caoutchouc  was  converted  into  its  hydro- 
chloride and  the  latter  heated  with  anhydrous 
pyi-idine  at  125° — 145°  C.  The  regenerate  1.  thus 
,  obtained  had  the  same  composition  as,  but  was  not 
i  identical  with,  the  original  caoutchouc.  By 
ozonisation  in  ethyl  acetate  solution,  it  yielded  an 
ozonide,  by  the  decomposition  of  which  by  water 
at  about  125°  C.  the  following  substances  were  pro- 
duced, the  percentage  being  given  in  brackets  : 
oxygen  (0-068),  hydrogen  (0-044),  carbon  mon- 
oxide (0-183),  carbon  dioxide  (0-845),  hydrogen 
peroxide  (1-04),  Ijevulaldehyde  (about  9-0),  n- 
heptane-/3;-dione  (8-7),  undecanetrione  (0-9),penta- 
decanetetraone  (0-06),  unidentified  ketonic  frac- 
tion (8-29),  resinous  ketonic  fraction  (9-3),  formic 
acid  (about  18-3),  Ifevulinic  acid  (about  12),  succinic 
acid  (1-5)  [not  formed  in  every  case],  hydrochelid- 
onic  acid  (1'7),  methylcyclohexenone-acetic  acid 
(1-7),  unidentified  acid  fraction  (20),  resinous  acid 
fraction  (6-4),  resin  from  the  ozonide  (31-00).  The 
production  of  the  heptar.edione  hj  the  decom- 
position of  the  ozonide  is  ^^ell  in  harmony  with  the 
cyclo-octadiene  formula  of  caoutchouc,  but  not  so 
that  of  the  triketone  and  the  tetraketoue  ;  these 
must  be  fission  products  of  a  larger  ring.  More- 
over, since  the  heptancdione  and  the  undecane- 
\  trione  appear  to  be  produced  always  in  a  definite 
ratio,  both  substances  are  probably  generated  by 
the  oxidation  of  one  and  the  same  cyclic  structure. 
Regarding  the  size  of  this  structure,  attention  is 
called  to  the  fact  that  the  molecular  weight  in 
benzene  of  caoutchouc  ozonide  is  535  (CjsHjoOij 
requires  580).  Guided  by  this,  and  assigning  to 
the  natural  caoutchouc  molecule  a  C.o-i'i'ig.  the 
I  necessity  of  a  formula  containing  a  repetition  of 
I  the  isoprene  skeleton  leads  to  the  following  formula 
I    for  natural  caoutchouc  : — 


./ 


CH,.C(CH3):CH.(CHo)2.C(CH3):CH.(CH,)2 


(CH3) 


^CH:C(CH3).(CHj)2.CH:C(CH3).(CH2)2.CH' 

The  ozonide  corresponding  with  this  will  yield  only 
Isevulaldehyde  and  Ifevulinic  acid  by  its  decom- 
position, but  when  the  caoutchouc  is  converted 
through  its  hydrochloride  into  the  regenerate  I.  a 
redistribution  of  the  double  linkings  may  occur  ; 
by  a  shifting  of  two  or  more  of  the  double  linkings 
of  the  preceding  formula  of  caoutchouc,  the  forma- 
tion of  the  di-,  tri-,  and  tetra-ketones,  and  of  hydro- 
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chelUlonic  aciil  is  roadily  explicable.  Rej^eiieratc  I. 
can  be  converted  through  it.s  hydroehloriile  into 
regenerate  II.  :  the  ozonide  of  the  latter  yields  by 
decomposition  with  water  a  very  much  larger  pro- 
portion of  products  of  high  b.  pt.  (compare  Lichten- 
nerg,  following  abstract)  than  does  the  ozonide  of 
regenerate  I.  Consequently,  in  regenerate  II.,  a 
renewed  shifting  of  the  double  linkings  must  have 
occurred.  In  connection  with  the  new  formula  of 
natural  catiutchouc,  it  is  noteworthy  that  the 
ozonide  of  "  sodium  isoprene  caoutchouc," 
although  exhibiting  in  freezing  acetic  acid  a 
molecular  weight  corresponding  with  the  formula 
C,oH|,0„  yields  amongst  its  products  of  decom- 
position acids  of  the  formula  C,,Hj,0,o  and 
CijHj,0,o,  and  consequently  must  have  a  mole- 
cular formula  at  least  Cj5H,oO,5.  A  second  phenom- 
enon which  is  unfavourable  to  the  Cj-ring  form- 
ula of  caoutchouc  is  the  thermal  dissociation  of 
caoutchouc  hydrochloride.  When  this  compound 
is  heated  at  100°  C.  in  vacuo,  it  loses  hydrogen 
chloride  until  the  percentage  of  chlorine  has  fallen 
to  a  value  which  remains  constant  at  about  12-3. 
This  value  is  of  the  same  order  of  magnitude  as 
that  required  if  caoutchouc  hydrochloride  lost  all 
but  one  of  its  mols.  of  hydrogen  chloride. 

Caoutchouc  hydrogen  halides  ;    Transformation  pro- 
ducts    of and     their     thermal     dissociation. 

O.  Lichtenberg.  Annalen,  1914,  406,  227 — 239. 
J.  Chem.  Soc,  1915,  108,  i.,  279—280.  (Com- 
pare preceding  abstract). 

The  regenerate  I.  obtained  from  gutta-percha  is 
not  only  very  similar  in  external  appearance  to 
regenerate  I.  from  caoutchouc,  but  its  ozonide  by 
decomposition  with  water  yields  formic  acid, 
Isevulinic  acid  and  its  aldehyde,  and  H-heptane-^?- 
dione  in  proportions  cjuite  similar  to  those  obtained 
in  the  case  of  the  ozonide  of  regenerate  I.  of 
caoutchouc.  Caoutchouc-regenerate  I.  forms  a 
hydrochloride,  C,„H,„2HC1,  pale  brown  mass, 
decomp.  145° — 185°  C,  a  bromide,  C^sHioBrg, 
colourless  powder,  decomp.  80° — 145°  C,  and  a 
nltrosite,  CioHijO^Nj,  yellow  powder.  Regenerate 
la,  obtained  by  heating  with  pj-ridine  the  partly 
dechlorinated  caoutchouc  hydrochloride  (preceding 
abstract),  is  pale  brown,  transparent,  and  very 
elastic.  Caoutchouc-regenerate  II.,  obtained  from 
regenerate  I.  through  its  hydrochloride,  is  an 
elastic,  violet-black  substance,  which  is  distinctly 
more  soluble  than  caoutchouc  in  benzene  and 
forms  a  hydrochloride,  brown  powder,  decomp. 
135° — 185°  C,  bromide,  brownish-white  substance, 
decomp.  115° — 145'  C,  nitrosite,  yellow  powder, 
decomp.  130° — 135"  C,  and  ozonide,  golden- 
yellow,  viscous  oil.  The  decomposition  of  the  last 
compound  by  water  yields  formic  and  Ijevulinic 
acids,  Irevulaldehyde,  and  H-heptane-^^-dione, 
together  with  a  large  quantity  of  unidentified 
substances  of  high  b.  pt.  By  prolonged  boiling  in 
toluene  or  xylene,  caoutchouc  undergoes  a  change 
of  some  sort,  but  still  forms  a  hydrochloride. 

Caoutchouc  ;    Swelling  of in  organic  liquids. 

D.  Spence  and  G.  D.  Kratz.  KoUoid.  Zeits., 
1914.  15,  217 — 226.  J.  Chem.  Soc,  1915,  108, 
i.,  280. 

The  capacity  to  swell  in  contact  with  organic 
liquids  is  not  common  to  all  kinds  of  caoutchouc, 
but  is  limited  to  the  raw  material.  Para  caout- 
chouc, which  has  been  washed,  dried  and  rolled, 
is  no  longer  capable  of  swelling,  and  this  change  in 
properties  appears  to  be  brought  about  even  when 
the  rolling  nas  been  continued  for  a  very  short 
period.  Different  samples  of  raw  Para  caoutchouc 
also  exhibit  considerable  variations  in  swelling 
power.  Circular  discs  of  I'ara  caoutchouc  were 
immersed  in  various  liquids  and  from  time  to  time 
the  change  in  dimensions  of  the  discs  and  also  the 
increase    in    weight    were     determined.     If    the 


liquids  are  arranged  in  decreasing  order  according 
to  the  volume  of  liquid  which  is  absorbed  by  1  grm. 
of  caoutchouc  when  the  maxim\im  swelling  has 
been  attaineil,  the  following  series  is  obtained  : 
(1)  carbon  tetrachloride  and  chloroform,  (2)  carbon 
bisulphide,  (3)  benzene,  toluene,  and  xylene,  (4) 
ether.  Trichloroacetic  acid  in  less  than  1  °o  con- 
centration and  acetic  acid  in  less  than  10 "y  have 
no  appreciable  influence  on  the  maximum  swelling 
or  on  the  velocity  of  the  process,  but  at  higher 
concentrations  trichloroacetic  acid  increases  both 
the  maximum  swelling  and  the  velocity,  and  this 
effect  increases  with  increasing  concentration  of 
the  acid. 

Rubber  ;    Depolytnerisation  of  raw .     A.   van 

Ro.ssem.  Rubber  Industry,  London,  1914, 
149—151. 
One  per  cent,  solutions  of  plantation  Hevea  crepe 
in  xylene  were  heated  at  130°  C.  in  a  vessel  con- 
nected with  Hempel  burettes,  so  that  an  absorp- 
tion of  gas  could  lie  measured  accurately.  The 
apparatus  was  so  designed  that  a  certain  amount 
of  gas  could  be  passed  through  the  solution  while 
the  total  amount  of  gas  in  the  apparatus  remained 
constant.  Samples  of  the  solution  could  be  with- 
drawn at  any  moment  without  air  entering  the 
apparatus.  It  was  found  that  the  viscosity  of  the 
solutions  decreased  considerably,  but  that  no 
oxidation  (indicated  by  absorption  of  gas)  took 
place  until  after  several  hours  heating.  There  is  a 
"  critical  viscosity  limit  " — viz.,  about  1-6 — 1-3 
viscosity-units  for  solutions  of  1%  concentration — 
at  which  oxidation  of  the  solution  begins.  Re- 
duction of  viscosity  proceeds  more  rapidly  in  an 
atmosphere  of  oxygen  than  in  one  of  carbon 
dioxide.  It  is  concluded  that  oxidation  of  rubber 
is  always  a  secondary  process,  being  preceded  by 
depolymerisation,  and  that  depolymerisation  is 
accelerated  catalytically  by  oxygen. — E.  W.  L. 

Vulcanisation  ;   The  mass  action  of  sulphxir  in . 

H.  Skellon.  Rubber  Industry,  London,  1914, 
172—177.  (See  this  J.,  1913,  870,  1022.) 
Mixings  of  Para  rubber  and  sulphur,  containing 
the  proportions  of  the  latter  indicated  in  the  table, 
were  vulcanised  at  140°  C.  for  various  lengths  of 
time,  and  the  combined  sulphur  in  the  vulcanised 
products  was  determined  by  extracting  in  a  Soxhlet 
apparatus  for  20  to  00  hours  and  oxidising  the 
dried  rubber  residue  with  fuming  nitric  acid.  The 
figures  given  in  the  table  show  parts  of  combined 
sulphur  per  100  parts  of  rubber  : — 


Vulcanisation, 

hrs. 

3%  S 

5%S 

10%  S 

20%  S 

30%  S 

40%  S 

50%  S 

i*.-:::v::: 

0-37 
0-47 
0-72 
1-46 

0-46 
0-06 
1-11 
2-17 
3-03 

0-70 
1-19 
1-84 
3-72 
6-86 
9-73 

0-74 
1-31 
2-05 
3-09 
U-16 
21-65 

0-79 
1-36 
2-10 
5-14 
16-6fi 
34-43 

0-85 
1-38 
2-20 
5-22 
18-22 
42- J 

0-96 
1-52 

ij 

3 

6 

5-62 

•20-44 

9 

aU-O 

Curves  drawn  by  plotting  total  sulphur  content 
against  combined  sulphur  per  100  of  rubber 
exhibit  first  an  ascending  portion  and  then  a  more 
or  less  flat  portion,  the  points  of  inflexion  corre- 
sponding to  maxima  in  curves  plotted  with  total 
sulphur  content  against  combined  sulphur  per  100 
of  mixing.  Up  to  these  maxima  the  curves 
indicate  that  the  amount  of  combined  sulphur  is 
proportional  to  the  concentration  of  .sulphur  in  the 
rubber.  Beyond  the  maxima  the  rubber  is 
saturated. — E.  W.  L. 

Rubbers  ;  Use  of  nitric  acid  as  a  solvent  for  com- 
pounded   and    vulcanised .     H.    W.    Jones. 

Rubber  Industry,  London,  1914,  189—190. 

The  author  suggests  the  use  of  nitric  acid  of  sp.  gr. 
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[June  30, 1915. 


1.42  as  a  means  of  separating  carbon-black  from 
rubber,  and  of  obtaining  an  indication  of  the 
presence  of  "hydrocarbons." — E.  W.  L. 

Bitumen  in  rubber  mixings  ;  Determination  of- 


B.  D.  Porritt  and  E.  Anderson.  Rubber  Industry, 
London,  1914,  181 — 188. 

Neither  pyridine  nor  carbon  bisulphide  gives 
sufficiently  trustworthy  results  when  used  as 
solvent  for  the  determination  of  bitumen  in  rubber 
mixings.  Attempts  were  made  to  effect  a  separa- 
tion of  the  bitumen  based  upon  the  observation 
that  it  is  apparently  unaffected  by  heating  with 
nitric  acid  (sp.  gr.  1-355  at  191°  C.)  for  15  minutes 
at  100°  C.  A  portion  of  the  bitumen,  however,  is 
rendered  insoluble  in  solvents  by  the  action  of  the 
acid,  and  the  method  fails,  partly,  at  least,  for  this 
reason. — B.  W.  L. 

Rubber    goods ;]     Method    of    determining    small 

amounts  of  carbon  dioxide  [in ],  in  presence 

of  sulphides.    H.  W.  Jones.    Rubber  Industry, 
London,   1914,  191—192. 

The  separated  insoluble  portion  of  the  rubber 
sample  is  heated  in  a  flask  with  10  c.c.  of  hydro- 
chloric acid  and  10  c.c.  of  water.  A  current  of  air, 
free  from  carbon  dioxide,  is  aspirated  through  the 
flask,  and  the  carbon  dioxide  is  collected  in  two 
flasks,  the  first  containing  30  c.c.  and  the  second 
15  c.c.  of  the  following  reagent : — Barium  chloride, 
30  grms.  in  180  c.c.  of  water  ;  ammonia  (sp.  gr. 
0-880)  36  c.c.  ;  water  "  sufficient  to  measure 
300  c.c."  In  this  reagent  sulphides  are  held  in 
solution.  The  precipitated  barium  carbonate  is 
rapidly  collected,  dissolved  in  hydrochloric  acid, 
and  converted  into  barium  sulphate. — E.  W.  L. 

Mineral  matter  in  vulcanised  rubbers  ;  A  simple 
method' for  the  determination  of — ■ — .  H.  W.  Jones. 
Rubber  Industry,  London,   1914,   199 — 201. 

Two  grms.  of  the  sample  is  heated  with  40 — 50  c.c. 
of  nitrobenzene  in  a  200 — 300  c.c.  flat  bottom 
flask,  connected  to  a  reflux  air-condenser.  When 
solution  of  the  rubber  is  complete  the  flask  is 
allowed  to  cool,  the  contents  diluted  with  acetone, 
stirred  with  a  glass  rod,  and  allowed  to  stand. 
The  mineral  matter  is  deposited  rapidly  and  is 
separated  by  decantation,  transferred  to  a  weighed 
filter-paper,  and  washed  well  with  acetone.  In 
some  cases  it  is  advantageous  to  wash  further  with 
alcohol  and  chloroform,  and  then  to  moisten  the 
filter  with  water  so  as  to  obtain  a  moist  and  un- 
caked  residue  for  further  examination.  Little  or 
no  carbon  dioxide  is  eliminated  from  calcium  or 
magnesium  carbonate  by  boiling  for  one  hour  in 
nitrobenzene. — E.  W.  L. 

Rubber    mixings ;    Determination    of    the    mineral 

matter  in .    B.  D.  Porritt  and  R.  Wheatley. 

Rubber   Industry,    London,    1914,    193 — 199. 

Ozone  was  passed  over  dry,  powdered  vulcanised 
rubber  in  a  flask,  which  was  shaken  repeatedly  in 
order  to  expose  a  fresh  surface  ;  the  sample  was 
then  extracted  with  acetone,  and  the  ash  deter- 
mined in  the  extracted  residue.  It  was  not  found 
possiljle  to  render  the  whole  of  the  organic  matter 
soluble,  and  in  many  instances  the  mineral  matter 
was  chemically  altered. — E.  W.  L. 

Patents. 

India-rubber  goods  ;  Manufacture  of  vulcatiised 

embodying    a   foundation  fabric.    W.   E.   Muntz, 
London.   Eng.  Pat.  3158,  Feb.  6,  1914. 

Vulcanised  rubber  goods,  either  before  or  after 
the  formation  of  acids  due  to  oxidation  of  the 
sulphur,  are  treated  with  an  alkaline  gas  or  vapour, 
either  generated  independently  or  from  substances 
present  in  the  goods.  For  example,  the  goods 
are  immersed  in  gaseous  or  liquefied  ammonia  in  a 


closed  vessel  at  about  17°  C.  and  7 — 15  atmos- 
I  pheres  pressure  for  upwards  of  5  minutes.  The 
vessel  is  preferably  exhausted  before  introducing 
the  gas,  and  pressure  applied  afterwards.  (See 
also  Fr.  Pat.  408,493  of  1914  ;  this  J.,  1914,  974.) 

— E.  W.  L. 

Rubber,   gutta-percha,  and  batata;  Process  for  the 

separation  of from  their  latices.  H.  CoUoseus. 

Ger.  Pat.  280,848,  Nov.  13,  1913.  Addition  to 
Ger.  Pat.  259,253  (see  Eng.  Pat.  22,255  of  1912  ; 
this  J.,   1913,  298). 

The  latex  is  treated  with  such  substances  as  will 
interact  to  form  insoluble  precipitates,  a  small 
amount  of  alkali  being  added  simultaneously  or 
subsequently  if  the  substances  added  are  neutral. 
The  serum  which  separates  from  the  coagulated 
rubber,  etc.,  may  be  used  to  coagulate  fresh 
portions  of  latex.  Salts  of  alkaline-earth  metals 
may  be  used  and  carbon  dioxide  employed  for 
the  precipitation. — C.  A.  M. 

Polymerisation  j)roducts  of  butadiene,  its  homologxies 
and  analogous  compounds  ;  Process  for  the  pre- 
paration   of .     Badische    Anilin    und    Soda 

Fabrik.     Ger.  Pat.  281,966,  Aug.  2,  1913. 

An  elastic  compound,  which  swells  up  but  is  only 
sparingly  soluble  in  the  usual  solvents,  is  obtained 
by  polymerising  the  hydi'ocarbons  at  the  ordinary 
or  slightly  increased  temperature  by  the  action  of 
alkali  metals  or  their  mixtiures  or  alloys,  in  the 
presence  of  metaUic  hydroxides  or  organic  hydroxy 
compounds. — C.  A.  M". 


XV.— LEATHER;  BONE;   HORN;  GLUE. 

Tanniyi,  and  the  synthesis  of  similar  substances. 
E.  Fischer  and  K.  Freudenberg.  Ber.,  1914,  47, 
2485—2504.   Chem.-Zeit.,  1915,  39,  Rep.,  125. 

Turkish  tannin,  prepared  from  dark  Aleppo  galls, 
contains  eUagic  acid  and  is  much  less  homogeneous 
than  Chinese  tannin.  The  so-called  glucogaUic 
acid,  or  monogaUoylglucose,  isolated  from  Turkish 
tamiin  by  Feist  and  Haun  (this  J.,  1912,  1044),  is 
a  mixture  of  gallic  acid  and  tannin  ;  the  Turidsh 
tannin  examined  by  the  authors  gave  relatively 
more  dextrose  and  less  gaUic  acid  upon  hydrolysis 
with  sulphuric  acid,  the  proportions  obtained 
pointing  to  the  possible  existence  of  a  penta- 
galloyljilucose  in  the  tannin.  A  synthetic  penta- 
gaUoylglucose  was  obtained  by  combining  pure 
iS-glucose  with  the  chloride  of  tricarbomethoxy- 
gallic  acid. — J.  R. 

Tannins  ;  Biological  detection  and  valuation  of . 

R.  Robert.    Ber.  deuts.  Pharm.  Ges.,  1914,  24, 
470—495.     Z.  angew.  Chem.,  1915,  28,  Ref.,  155. 

A  SUSPENSION  of  red  blood  corpuscles  washed  free 
from  serum  was  treated  with  solutions  of  tannin 
from  gall-nuts.  It  was  found  that  with  a  suitable 
quantity  of  tannin  this  was  adsorbed  practicaUy 
completely  from  solution,  and  the  blood  corpuscles 
were  agglutinated  and  settled  to  the  bottom  ; 
on  filtering,  the  blood  corpuscles  were  retained 
on  the  filter,  and  the  filtrate  was  colourless. 
When  the  tannin  was  recovered  by  treating  the 
agglutinated  blood  corpuscles  with  hot  alcohol, 
part  was  found  to  be  converted  into  gallic  acid. 
The  latter  has  no  agglutinating  action,  and  the 
hydrolytic  action  of  red  blood  corpuscles  on  tannin 
can  be  utflised  to  determine  the  tannin  content  of 
gaU-nuts.  With  a  1%  suspension  of  red  blood 
corpuscles,  complete  agglutination  was  eft'ected  by 
pure  tannin  at  a  concentration  of  1  :  25,000  and 
by  the  tannin  of  oak  bark  at  1  :  20,000.  With 
Neradol  the  lowest  concentration  at  which  agglut- 
ination could  be  observed  was  1  :  3300. — A.  S. 
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Analysia   of  lactic   arid.       Halik-i-^lon.       Svc    VII.    |    Miiii<i(tiirw   inmiiinniih  ;     Tninxfiirmalimis   of 


I  'ATHNTS. 

Di-     anil     i>olii-hiiilri'.nil>iti:iiivs  ;      I'ri  iiaralioii     of 

irtttir-stilahlr       rotnlfiisaliott       i>roihirtn       of . 

Karliriifalir.  voiiii.   !•'.  Havii-  unil  Co.    (Jcr.  I'at. 

•_'s:;.:n:i,  Nov.  ui.  iinn. 

.V  HI-  or  iioly-liy<lro\\  lii'ii/iiic.  or  a  lioiuolonue 
or  l)alop'ii  suiistitiitcil  pimliKt.  in  wliicli  a  /(((re- 
position 1o  a  liyilrox\l  ^jioiip  is  l'ici\  is  ilissolvcd 
in  an  inililTi-rcnt  solwnt.  ami  tri'ati-il  with  aci-t- 
alilrliydi-  or  its  ili-iiv.itivi's  at  a  low  tciiipi'iatiirc, 
with  addition  of  aiad  oi-  liasir  condrnsini;  ai;;(>n(s. 
WatiT-sohililc.  syi  njiy  jirodurts  arc  olilaimd  \\  liirli 
tt-nd  to  foim  rr\>lMllini'  sulistami's,  ami  conihim' 
nitli  ilia/.o-roniponnds.  The  products  avi'  of  vahii' 
a.s  tanning  niaii'rials  and  for  (he  preparation  of 
thorapinitic  suh-slant-fs. — F.  W.  A. 

Dnjinij  \;/hir  and  likr  innlrrinl.s]  ;    .\  ii/ioialns  and 

liroritis  for .     \V.  .1.   (irosvcnor,   ( Irantwooil, 

N..r.  l'..S.  Pal.  l.l:!S.7,->I.  .\lav  II.  I'Jl.-,.  Date 
of  appl.,  April  !•.  UHMI. 

TliK  air  used  as  drying;  nicdiiini  is  circvdati'd  in  a 
rlosod  <  yeh'.  at  one  part  of  which  it  is  pniilicd  liy 
refrigeration,  compression,  .and  inipin^renient 
ai^ainst  moist  surfaces.  At  another  point,  the  cool 
and  mi>ist  aii'.  at  less  than  almosphi-ric  |iri'ssure, 
impinRes  on  the  undei'  surfac  e  of  |he  f^lue  to  form 
a  skin,  and  at  another  point .  a  horizontal  cm  lent  of 
drier  air  at  a  hij^her  temper.itnre  and  luessme 
passes  over  tlie  s;lue,  winch  is  afterwards  removed 
at  a  point  wliere  the  pressure  is  above  atmospheric. 

— VV.  F.  F. 

Lcathir  ;    Artifii  iol .  anil  /(roccs.s  «/  mahimi  flic 

Komc.  L.  Liiienfelil.  \iemia.  I'.S.  I'at.  l.lKlJTt, 
.May    IS.    l'Jl.->.      Dale  of  appl..   .luly    H.    HHl. 

SJKE  Fr.  I'at.  4.")(j,2t}l  of  1!U:{  ;    this  .J.,  lUl:?,  053. 

//«/«■«  or  sKinn  ;    Mctlioil  for  iinnvrviiiif-,  slripjtinri, 

and  ilianimi .      ]!.   Vidal.  Asniercs,  France. 

Eiif.  I'at.  I2,!»52.  .May  iti,  liJll. 

Hv.K  Addition  of  Au^'.  21.  1U13,  to  Fr.  Fat.  435,047 
of  lUU  ;   this  J.,  1U1.">,  501. 


XVI.— SOILS;  FERTILISERS. 

Soils  ;     Delcnninalion   of  the  sulithur-transfonninij 

punrr  of .      I'.  K.  Urowii   and  K.  H.  Kellog. 

J.  Biol,  ('hem.,  U)l.-..  21,  7:1—80. 

.SoDII'.M  sulphide  or  free  sidi>hur  is  added  to  the 
soil,  the  moisture  cont<'nt  is  adjusted  to  the  opli- 
imiin,  and  the  mixture  is  incuhated  for  5 — 10  days 
at  the  ordinary  temperature.  Sulphates  are  then 
extraeteil  liy  sliaking  the  soil  for  7  liours  with  water, 
precipitated  with  hariniii  chU>ride,  and  their 
(|uantity  determined  liy  means  of  the  sulphur 
photometer.  The  oxidation  of  sulphides  and  sulphur 
in  the  soil  is  l>rouj;ht  aliout  mainly  hy  the  action  of 
liacteria  ;  sidphides  ai-e  sli^rhtly  oxidised  when 
shaken  with  water  for  7  hours.  Ijut  sulpluu'  shows 
no  change.  The  sulphin-transforming  power  of 
the  soils  tested  varied  with  the  treatment  whicli 
they  had  previously  undergone.  .Addition  of 
manures  imreased  the  power,  and.  in  gineral.  soils 
poor  in  organic  matter  were  hiw  in  sulplnu-trans- 
forming  properties.  The  water  conleni  of  the  soils 
also  inthiem  I'll  the  rate  of  oxidation  of  sulphur; 
the  oxidation  increased  with  incn-asing  moisture 
until  the  oi)tiinum.  or  50",,  of  the  amount  necessary 
for  saturation,  was  readied  ;  further  addition  of 
water  deerea.sed  the  oxidation.  .Veralion  up  to  a 
certain  point,  and  a<lmixture  of  sand  up  to  50°n, 
inciea.sed  the  oxidation  of  sulphur  hut  the  addi- 
tion of  carhohydrates  to  the  soil  resulted  in  a 
decrease  in  the  oxidation. — \V.  1'.  fS. 


in  Ihr  unil  aiiilir  llir  inlbiinri-  of  miiro-ori)aninni«. 

N.  L.  Solingen.    /cut.  Itakt..  I'.ll  1,  [IIJ,  40,  515. 

(■liein.-/eil..  I!»15,  39,  l!ep.,  1(>2. 
TliK  formation  of  mangani-  from  mangano- 
<om|)ounds  in  the  soil  depends  on  the  miiro- 
hiological  oNidalion  of  salts  of  organic  acids  to 
hicarhonates,  and  on  the  eatalvtic  action  of  the 
salts  of  hydioxy-acids  derived  from  the  aeroliic, 
ilecomposition  of  carholn  iliates.  .Mang.inic  oxides 
are  always  con\i'rled  into  manganesi'  i-ompounds 
when  hydrogen  sulphide,  nitrous  acid,  |>eroxide.s. 
oxydases,  peroxyilases.  and  reductases, or  hydroxy- 
acids  are  also  present.  I lydroxy-acids  an-  only 
produced  from  cellulose  liy  aeioliic  dei<impf>si- 
tion,  so  that  manganese-icllidose  discs  can  lie  usi-d 
to  determine'  (he  numlM'r  of  oiganisms  decom- 
posing celhdose  aeioliically.  which  are  present  in 
soils.  Filter  paper  is  coated  with  manganii-  oxide  hy 
dipping  in  manganese  sulphate  solution  and  then  in 
permanganate  solution.  The  ielhdose-<le<-omposing 
organisms  are  thus  shown  as  white  spots  on  the 
brown  hackgroumi  of  manganii'  oxide.  .Manganic 
oxides,  including  finely  ground  natural  manganese 
minerals,  assist  aerohic  conditions  in  agricultural 
.soils  liy  removing  hydrogen  sulphide.  In  acid 
soils  they  convert  ni'tious  acid  into  the  readily 
assimilable  manganese  nitrate,  destroy  deleterious 
peroxides,  etc.  The  (ixatifin  of  nitrogen  by 
a'/.otobacter  in  presence  of  cellulose  is  to  be 
attributed  to  the  elTect  of  the  calcium  salts  of 
hy<lroxy-aeids  rather  than  to  the  presence  of  fatty 
acids.— T.  C. 

Mant/anese  in  soils  ;  Delcrminalion  of .  B.  \'oii 

Horvath.      Z.  anal,  ('hem.,   1014,   53,  581 — 503. 
J.  ('hem.  Soc,  1015,  108,  ii.,  285. 

TllK  colorimelrii-  method  <le.seribed  by  .Marshall, 
depending  on  the  oxidation  of  manganese  salts 
to  permanganate  by  ammonium  persulphate  in  the 
jjre.sence  of  .silver  nitrate  (compare  Schowalter, 
this  J..  1014,  570),  is  recomniended  for  (he 
estimation  of  inangane.se  in  soils.  The  hydrochloric 
acid  extract  of  the  soil  is  twice  evaporated  to 
dryness  witli  nitric  acid  to  expel  chlorine  and 
destroy  organic  substances,  the  residue  is  then 
heated  with  sulphuric  acid  to  remove  the  nitric 
acid,  and  the  process  proceeded  with  as  described, 
(xravimetric  and  volntnetrie  methods  were  found 
to  be  untrustworthy  for  tlie  purpose. 

Soil  baclcria  ;    Ciillurc  media  for  use  in  Ihr  jdale 

inclliod  of  ronnlini/ .     II.  J.  (Jonn.    New  York 

Agric.    Expl.   iStat.,    Bull.    No.   38,    Nov.,    1014. 
34  iiages. 

An  ideal  I  ulture  medium  should  allow  a  inaxiinuin 
nutulier  of  bacteria  to  develop,  should  permit  of  a 
differentiation  between  dilTereid  kinds,  and  should 
contain  materials  of  definite  composition,  thus 
ensurfng  uniformity  in  th(>  counts.  A  new  .soil- 
extract  gelatin  metliiim  fulfils  the  two  first  con- 
ditions, and  a  new  sodium  asparaginate  agar 
medium  complies  with  the  fii-st  and  third.  The 
former  contains  100  parts  of  soil-extract,  12(1  of 
gelatin.  1  of  dextro.se,  and  000  of  distilled  water, 
and  its  reaction  should  be  03°,,  N/\  arid,  using 
phenolphthalein  as  indicator.  The  agar  medium 
is  compo.sed  of  12  parts  of  agar,  1  of  soilium 
asparaginate,  1  of  dextro.se,  0-2  of  magnesium 
sulphate,  1-5  of  mono-ammonium  jihosphate, 
01  each  of  calcium  and  potassium  chlorides, 
and  1000  of  water.  The  dextrose  ami  asp.iiaginate 
are  added  immediately  before  .sterilisation.  Clari- 
fication is  best  elTected  by  steam-heating  for  30 
mins.  and  decanting  through  cotton-wool.  The 
product  .should  re<piire  0  8—1  0  %  of  A71  acid.  The 
incubation  periods  are  7  days  and  10 — 14  days 
respectively,  and  the  temperature  18°  C.  for  both. 
The  agar  medium  gave  quantitative  i-esults  fully 
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equal  to  those  of  other  agar  media  usually  employed. 
For  qualitative  work  gelatin  media  are  preferable. 

— E.  H.  T. 


Soil  ;  Buclcria  of  frozen  - 


H.  J.  Conn.     New 


York    Asric.    Kxpt.   Stat.,   Bull.   No.   35,   July, 

1914.  20  pages. 
The  numhcr  of  bacteria  in  a  silty  clay  loam  soil 
was  foiiiul  to  increase  appreciably  when  the  soil 
had  been  frozen  for  1')  days  or  more.  As  the 
soil  was  ill  pots,  the  increase -vvas  not  due  to  bacteria 
from  suljsoil.  The  same  ellect  of  frost  was 
observed  in  the  .soil  in  the  field.  A  rise  in  moisture 
content  was  usually  followed  by  a  rise  in  the 
bacterial  number  in  aerated  oi'  non-aerated, 
frozen  or  unfrozen  soils.  Soil  that  had  been 
ret-ently  aerated  contained  many  more  bacteria 
than  unaerated  soil. — E.  H.  T. 


bi/  Hdiraiian 


Fertilincr   soils;     Absorpiion    of - 

soils.  W.  JlcGeorge.  Hawaii  Agric.  Expt.  Stat., 
Bull.  No.  35,  Aug.  24.  1914.  32  pages. 
The  soils  of  Hawaii  are  of  a  strongly  basic  nature, 
and  tlie  concentration  of  the  highly  basic  soil 
solution  depends  upon  the  absorptive  power  of 
the  soil,  not  upon  the  solubility  of  the  mineral 
constituents  nor  upon  the  amount  of  fertiliser 
adde(l.  The  abstirptive  power  is  influenced  greatly 
l)y  the  presence  of  accumulated  humus.  Tests 
were  made  with  a  sandy  soil  rich  in  magnesia  and 
low  in  organic  matter,  a  yellow  clay,  a  poor  sandy 
soil,  a  very  productive  light  soil,  and  a  heavy,  red, 
highly  ferruginous  clay  which  is  very  abimdant 
in  the  islands.  The  absorptive  powers  of  these 
soils  were  determined  by  adding  mineral  solutions 
to  100  gnus,  of  each,  confined  in  glass  tubes 
of  1-inch  dianieter,  fitted  with  rubber  stoppers 
and  pinchcocks  to  regulate  the  flow.  The 
alisiu'ption  of  phosphoric  acid  from  monopotassium 
and  monocalcium  phosphate  was  very  great, 
ancl  the  former  had  a  decided  deflocculating  ellect 
on  the  clay.  The  fixation  of  potassiiuu  was  marked 
but  less  than  that  of  phosphoric  acid  ;  it  was 
largely  iniluenced  Ijy  the  amounts  of  calcium 
and  i)otassium  present.  These  same  factors  also 
controlled  the  absorption  of  ammonium-nitrogen. 
The  lieavy  retl  clay  soil  absorbed  considerably 
less  phosphate,  potash.  an<l  ammonivun-nitrogen 
than  the  other  soils.  Only  highly  organic  soils 
exerted  any  absorbent  ellect  ui)on  nitrogen  present 
as  nitrate,  Inil  a  fresh  soil  absorlied  better  tlian  an 
air-dried  soil.  Phosphoric  acid  and  ammonium- 
nitrogen  were  fixed  better  by  a  fresh  soil,  and 
potassium  by  an  air-dried  soil.  Except  in  the  case 
of  nitrates  the  absorption  in  the  subsoil  was  better 
than  in  the  surface  soil.  Solutions  of  mixed 
fertilisers  percolated  more  rapidly  than  si^lnlions 
of  single  fertilisers,  hence  the  ajudication  of 
mixed  artifici.il  fertilisers  is  wasteful.  Ileat  and 
antiseptics  did  not  influence  the  absori)tion  to 
iinv  marked  extent. — E.  II.  T. 


lIi'Diiis  ;   Acids  iind  colloids  of .     G.  Fischer. 

KiUui-Arch.,    1014,   4,   1— 13(j.     J.   Chem.  Soc, 
1015,  108,  i..  217. 

Colloidal  substances  were  isolated  from  peat  and 
from  e\dtivated  )>lack  soil  by  extracting  with  cold 
or  hot  water,  filtering  the  solution  through  hard- 
ened j)aper  filters,  concentrating  it  in  vacuo  at 
30^  C.,  and  purifying  it  by  dialysis  through  parch- 
ment. The  total  ash  amounted  to  SO — 23-3 "„ 
of  the  dry  matter  of  the  colloi<lal  substance.  The 
niineial  substances  present  were  iron,  cal<-ium, 
potassium,  and  sodium,  and  small  amounts  of 
magnesium  and  phosphorus  ;  alumina,  man- 
ganese, and  silica  were  absent.  I'nlike  the  revers- 
il)le  organic  colloids,  the  humus  colloids  were 
lound  to  be  withovit  protective  action  on  gold 
hydrosols. 


Soil  analysis  ;  Veijelulion  experiments  and  - 


O. 


Lemmermann.   Landw.  Versuchs-Stat..  1914,  85. 
147—154.    J.  Chem.  Soc,  1915,   108,  i.,  304. 

Two  ditferent  soils  yielded,  in  three  weeks,  carbon 
dioxide  corresponding  with  13  °o  and  3-5%  respec- 
tively of  the  carl)on  content  of  the  soil.  When 
the  soils  were  mixed  with  sand  so  that  both 
mixtiu-es  contained  the  same  amount  of  organic 
matter,  the  amounts  of  carbon  dioxide  produced 
were  19  "o  ^"'1  15  °i.  The  dilferent  rates  of  de- 
composition depended,  therefore,  on  the  character 
of  the  soils  rather  than  on  the  natm-e  of  the  organic 
matter.  The  best  method  of  extracting  soUs,  for 
estimating  solubilities,  seems  to  be  continuous 
percolation  of  the  solvent.  Tliis  should  be  possible 
even  with  heavy  soils,  if  these  are  mixed  with  sand. 

Phosplioric  acid  in  soilexlracls  [contain in(/iitani am]; 

Detenninaiion  of .   L.  G.  den  Berger.   Intern. 

:Mitt.  Bodenk.,  1914.  4,  46.    J.  Chem.  Soc,  I9I5, 

108,  ii.,  278. 
An  aliquot  portion  of 'the  hydrochloric  acid  extract 
is  tliluted.  Iioiled.  and  treated  with  a  slight  excess 
of  ammonia.  The  precipitate  is  washed  twice 
with  hot  water,  dried  on  the  filter,  ignited  in  a 
platinum  crucible,  and  fused  with  2 — 4  parts  of 
anhydrous  sodium  carbonate.  It  is  then  extracted 
with  cold  water,  filtered,  and  washed  until  20  drops 
of  the  filtrate  gives  no  residue  when  evaporated. 
The  residue  contains  ferric  oxide,  and  all  the 
titanium  in  the  form  of  soiliimi  hydrogen  titanate. 
The  filtrate,  which  may  be  turbid  owing  to  ferric 
oxide  passing  through,  is  acidified  with  nitric  acid 
until  the  ahunina  at  first  i^rccipitated  re-dissolves, 
evaporated  down,  anil  the  phosphoric  acid  estim- 
atetl  in  the  usual  manner. 

Phosjihoric   acid   in   vei/etable   products   and   soils ; 

lodometric  delcrminalion   of .    J.   Preisinger 

and  F.  Frodl.  Z.  landw.  ^'ersuchsw.  Oesterr., 
1014.  17,  92.  J.  Chem.  Soc,  1915,  108,  ii.,  278— 
279. 
TuE  substance  (10 — 20  grms.  of  hay  or  straw,  etc) 
is  left  overnight  \\ith  fuming  nitric  acid  (20 — 25 
cc),  and  then  heated  with  strong  sidphuric  acid 
(10 — 15  cc)  until  all  the  brown  fumes  are  expelled. 
Nitric  acid  is  then  added  imtil  the  solution  is 
colourless,  or  sUghtly  yellow.  The  solution  is 
diluted  to  200  cc,  and  alter  the  silica  has  settled, 
20 — 25  cc.  is  withdrawn,  diluted  to  40 — 50  cc 
with  nitric  aci<l.  sidphuric  acid,  and  water,  so  as 
to  contain  1 — 15  cc.  of  strong  sidphuric  acid  and 
10  cc  of  strong  nitric  acid,  and  precipitated  by 
Loienz's  method.  The  precipitate  is  left .  according 
to  the  amount,  for  two  to  eighteen  hoius,  filtered, 
and  washed  \\itli  tajj-water  until  free  from  sulphuric 
acid,  and  is  then  transferred,  along  with  the  filter, 
to  somewhat  diluted  bromine  containing  a  little 
A'/2  sodium  hyilroxide.  ridibed  with  a  glass  rod, 
and  ililuted  to  200 — 300  cc  Sodium  acetate 
(5  grms.)  and  potassium  iodide  (05 — 1  grni.), 
followed  liy  a  few  e.c  of  A'/4  sulphuric  acid  to 
precipitate  the  iodine,  are  then  added,  after  which 
the  iodine  is  titrated  « itli  thiosulphate  solidion  in 
presence  of  starch  solution.  (,)ne  cc  of  .V/10 
thiosulphate  =0000701  grm.  l',0,-,.  The  bromine 
solution  is  prepared  by  adding  1400  cc  of  bromine 
water  to  a  cooled  .V/4  sodium  hydroxide  solution 
(500  cc).  The  titration  can  be  done  by  artificial 
light. 

Farnii/ard  manure.  R.  A.  Berry.  West  of  Scotland 
,\giic.  College,  BiiU.  No.  05.  J.  Board  Agric, 
1915,  22,  131—135. 

DuHlNCi  the  winter  months  in  the  west  of  Scotland, 
the  average  loss  in  weight  of  8-ton  heaps  of  farni- 
yard  manure  was  20O''(,  in  the  open  and  17-5 °u 
under  cover.  Unprotected  manure  lost  8°o  more 
nitrogen  than  protected,  and  o\er  20  °o  of  the 
phosphoric  acid  and  potash,   the  loss  of  these  iu 
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manure  kept,  under  cover  being  negligible.  The 
average  ilintTcnce  of  crop-iticnasi'  for  poUitoes 
and  turnips  was  7",',  in  favour  nf  tlio  nmnure 
stored  uiulcr  tover.  Tin'  loss  in  weiglit  of  exposed 
cow,  pig.  liullock,  and  lioi-si-  niaiuu-e  (\vitl\  straw 
and  witli  peat -moss  litter)  Wius  2li:iVo  for  the 
whole  ;  it  was  much  less  for  horse  manure  with 
peat-nu>ss  than  witli  straw.  The  average  los.ses 
during  rotting  were  ;  nitrogen  2'Jt>"u,  phosphoric 
a»-id  12-2  "„.  potash  :!:!■.")"„.  organic  matter  :52%. 
The  effect  of  rotting  was  to  lower  the  value  of  the 
manures  regarded  as  plant  -food,  and  the  crop  results 
showed  that  tin-  fertilising  values  were  accurately 
indicated  hy  the  chemi<al  analyses.  Gypsum  and 
sodium  hisulphato  were  most  elTeetivc  in  fixing 
the  ammonia,  whereas  suiierphosphate.  kaiiiit,  and 
calcium  carbonate  increased  the  loss.  Farmyard 
manure  applied  in  the  drills  to  potatoes  and  turnips 
in  spring,  gave  a  crop-im  lease  of  ">()"„  when  fresh, 
42%  when  rotted  ;  D",,  of  tliese  gains  was  due 
to  the  manner  of  api)lication.  Applied  broad- 
east  in  autumn,  th(^  crop-increase  was  25%. 
I'loughing-in  in  autumn  on  the  turnip  field  gave 
a  gain  of  5"„  as  agahist  broadcasting.  On  the 
other  hand,  the  residual  value  of  the  manure 
applied  in  autumn  was  greater  than  that  used  as 
a  spring-dressing,  and  it  was  greater  for  potatoes 
than  for  turnips.  When  the  land  was  spring- 
dressed,  1S"„  of  the  nitrogen  was  recovered  in  the 
crops,    but    with    autinnnal    dressing    onlv    !)%. 

— B.  11.  T. 

Famii/itrd  nunuire  ;  Sturtitic  nf .    F.  Ldhnis  and 

J.  H.  Smith.    Fiihlings  I^mdw.  Zeit.,  March  1, 
1911.    .T.  Board  Agric.  101.').  22,  158. 

To  conserve  the  full  nidricnt  valin-  of  farmyard 
manure,  the  .solid  and  lif(uid  portions  should  lie 
collected  and  storeil  separately,  the  latter  prefer- 
ably in  peat-moss.  The  value  of  the  ihing  and 
straw  fraction  is  due  to  its  high  bacterial  content 
and  richness  in  luinuis  ;  its  nitrogen  is  but  slowly 
mineralised.  The  nitrogen  of  the  separated  liquid 
portion  is  as  readily  available  as  that  in  ammonium 
sulphate  or  sodium  nitrate.  Ordinary  farmyard 
manure  oft<-n  exerts  a  better  elTect  than  the 
urine-free  manure,  but  the  advantage  does  not 
persist  bc-yond  the  fii-st  year,  and  it  is  nK)re  than 
neutralised  by  the  loss  during  storage  and  the 
incomplete  utilisation  of  the  fertilising  constituents 
of  the  urine. — E.  H.  T. 

Horse  vwnurc  ;    DcHlnution   of  liDitfK-Jly  larvai  in 

.     F.  V.  Cook,  K.  H.  Hut<hison,  and  F.  M. 

Scales.     Bull.  U.S.  Dept.  Agric,  No.  118.     July 
11,    lOH.     26  pages. 

TllK  most  effective,  econonucal,  and  pra<;tical 
means  of  destroying  incipient  fly  life  in  horse 
manure  (and  other  habitats),  is  by  treatment  with 
borax  and  wat<T.  F"'or  1(1  cub.  ft.  (8  bushels)  of 
manure,  0()2  lli.  of  jKiwdered  liorax  is  applied 
around  the  outer  edges  of  the  heap,  wliiih  aic  then 
sprinkled  with  2 — :5  gallons  of  water,  the  treatment 
being  repeated  when  frcwh  manure  is  added  to  the 
heap.  Although  killing  over  1)!)%  of  the  ily  larva;, 
the  treatment  does  not  permanently  allect  the 
ba<^teria  in  the  manure  ;  it  causes  an  increase  in  the 
water-soluble  nitrogen  and  the  ammonia.  As 
borax-treat<'d  manure  lias  not  been  test^'d  on  all 
crops,  its  appli<atiori  in  dressings  of  over  15  tons 
to  the  acre  is  not  reconmiended.  The  lost  of  treat- 
ment Ls  about  Jd.  per  liorse  per  day.  Calcined 
rolemanifce  (crude  calciinn  borat(0,  being  much  less 
soluble,  is  also  less  elTective  ;  it  kills  many  larva;, 
but,  unlike  borax,  it  does  not  destroy  the  eggs. 
Ferrous  sulphate  is  larvicidal  but  injur>;s  the 
manure.  The  other  sidjstances  investigat(;d,  e.g., 
kerosene,  copper  sulphate,  cyanide,  Paris  green, 
cyanaraide,  were  either  of  too  poisonous  a  nature 
or  ineffective. — E.  H.  T. 


Polash  ;  Saw-mill  waste  as  a  source  of .     C.  T. 

Oimingham.  J.  Board  Agric,  11)15,  22, 14S — 148. 
l.N  .soin(5  mills  wood-scrap,  sawdust,  and  shavings 
arc  used  as  fuel,  either  alone  or  mixed  with  coal, 
but  a  very  large  amoimt  is  still  available  for  con- 
version into  ash.  Analyses  of  iush  samples  show 
that  dust  from  boiler-llues  and  cliinuieys,  which  Ls 
dry  and  in  good  mechanical  condition,  contains  the 
most  potash  (up  to  10%  K,0),  whUst  ordinary 
coai'se  ash  contains  le-ss  (5—7%  KjO).  On  the 
basis  of  the  normal  price  of  kainit,  tliese  ashes 
would  fetch  from  25  to  5Us.  per  ton,  and  timber- 
merchants  would  profit  by  erecting  plant  to  burn 
their  scrap. — E.  H.  T. 


Vanillin  ;    Field  test  with  a  toxic  soil  constituent 

.     .T.  J.  Skinner.     Bull.  U.S.  Dept.  Agric, 

No.   104.     Jan.  30,   1U15.     9  pages.     (See  also 
this  J.,   1914,   1164.) 

A  POT  culture  of  clover  sown  in  a  moderately 
fertile  loam  soil  containing  added  vanillin,  attained 
a  healthy  but  very  stunted  appearance,  the  weight 
of  the  green  crop  being  less  than  one-half  that  of 
the  control.  The  harmful  efl'ect  of  vanillin  on 
wheat  in  pots  was  very  marked  in  two  cases  where 
the  soil  was  poor,  but  was  not  observed  in  the  case 
of  a  productive  loam.  The  growth  and  yields  of 
cowpeas,  string  beans,  and  garden  peas,  tested 
under  field  conditions  in  a  silty  clay  loam  soil  of 
an  acid  nature,  were  much  interior  to  those  of 
similar  plants  grown  in  untreated  soil,  the  crops 
of  cured  hay,  marketable  beans,  and  peas,  showing 
a  reduction  of  39,  69,  and  20%  respectively. 
VaniUin  was  detectt^d  in  the  soil  of  each  crop 
six  months  after  application.  The  three  soils 
were  then  used  again  for  similar  plants  cultivated 
in  the  greenhouse  for  26  days.  The  relative 
growths  were  71,  71,  and  94%  of  plants  grown  in 
normal  soil.  Wheat  plants  cultivated  in  the  same 
three  soUs  showed  an  average  reduction  in  green 
weight  of  73%.— E.  H.  T. 


PJiosiihoric   acid ;     Use   of  sodium  citrate  for  the 

determination  of  reverted .     A.  W.  Bosworth. 

New  York  Agric.  Exp.  Stat.,  Tech.  BuU.  No.  34, 
May,   1914,   10—12. 

The  use  of  a  solution  of  .sodium  citrate  instead  of 
neutral  ammoniiun  citrate  for  the  determination  of 
reverted  jjliosphoric  aiid  in  phosphates  is  recom- 
mended. Sodium  citrate  solution  gives  more  con- 
cordant results  than  ammoniiun  citrate,  and  the 
latter  suft'ers  also  from  the  disadvantage  that  loss 
of  ammonia  occurs  during  the  determination. 

— A.  S. 


Veterpiinatinn    of   sulfikurtc    acid    and    potassiutn, 
especially  in  potash  salts.     Vaubel.     See  VII. 

Qnassiin  as  a  contact  insecticide.  Parker.  jSccXIXb. 

Patent. 

Mono-calcium    phosphate  ;     Process    of    producing 

.        R.  Stewart,   Logan,  Utah.        U.S.    Pat. 

1,137,806,  May  4,  1915.     Date  of  appl.,  June  17, 
1914. 

I'Ho.Mi'HATK  rock  LS  submitted  to  the  action  of 
smelter  fumes  in  the  presence  of  steam  in  a  rotary 
furnace.  The  solution  containing  mono-calcium 
phosphate  and  calcium  bisulphite  thus  obtained, 
is  oxidised  electrolytically  to  convert  the  bisulphite 
into  calcium  sulphate  and  sulphuric  acid,  and  the 
solution  is  concentrated  to  recover  the  acid 
phosphate. — H.  B.  D. 
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XVU.— SUGARS;  STARCHES;  GUMS. 

Sugar  maple  :  Organic  acids  from  the  sap  of  the  — ■ — . 
E.  O.  von  Lippmann.  Ber..  1014.  47,  3094— 
300.5  ;  1915.  48,  288.  J.  Chem.  Soc,  191.5,  108, 
i.,  362. 

The  scale  which  forms  on  the  walls  of  the 
evaporating  pans  in  the  nianiifactvire  of  maple 
•sugar  (so-called  "  sugar  sand  ")  was  found  to 
contain  ?-nialic,  (f-tarlaiic.  and  tricarballvhc  acids. 
(See  also  this  J.,  1911,  980;  1914.  .508.) 

SUgaft  dtxlrin,  and  starch  solutions ;  Effect  of 
clarification  with  lead  ianmilc  in  the  polarimetric 

exaniination  of .     J.  Giossteld.      Z.  Unters. 

Nahr.  Genussm..  1915,  29,  51 — 56.  Z.  angew. 
Chem.,   1915,  28,  Ref.,  223. 

Solutions  of  sugar  and  of  dextrin  can  ))e  clarified 
for  polarimetric  examination  by  means  of  t.annin 
and  lead  acet.ate ;  the  polarisation  of  sugar  solu- 
tions is  not  appreciably  affected  by  the  treatment  ; 
dextrin  is  adsorbed  by  the  precipitate  to  some 
extent,  but  tlie  error  thus  caused  is  negligible  in 
the  case  of  concentrated  solutions,  provided  only 
a  small  quantity  of  clarifying  agent  is  used.  The 
method  is  not  applicable  to  starch  solutions.  a.s  a 
considerable  quantity  of  starch  is  absorbed  by  the 
lead  tannate  precipitate. — A.  S. 
Patents. 

Siujar  juices  ;    Ccntrifwial  device  jor  filtering . 

L.  G.  G.  Dibliets.  Caguas,  Porto  Rico.  U.S. 
Pat.  1.138.608.  May  4,  1015.  Date  of  appl., 
Apr.  0,  1914. 

The  casing  of  tlie  centrifugal  has  two  diametrically 
Opposed  discharge  openings,  and  means  are 
provided  for  tilting  the  casing  .so  that  the  liquid 
may  be  discharged  through  eitlier  of  the  openings. 

—J.  F.  B. 


Syrup  ;   Production  of  a  lii(jh-</rade  ■ 


O.  Giess. 


Ger.  Pat.  282.810,  Nov.  9,   1913. 

A  .SYRUP  in  ^^•hich  the  ratio  of  sucrose  to  invert 
sugar  is  5:2,  does  not  crystallise  or  become 
turbid  on  keeping. — ^A.  S. 


XVIII.— FERMENTATION    INDUSTRIES. 

Yeast;     Influence    of    organic    ocidx   on .       I. 

Buromsky.  Zentr.  Bakt.,  11.  Abt.,  1914.  42, 
530—557.  Z.  angew.  Chem.,  1915,  28,  Ret.. 
150—151. 

When  yeast  is  grown  in  a  mineral  nutrient  solution 
to  which  peptone  and  an  oiganic  acid  are  added, 
no  zymase  is  formed,  but  the  quantity  of  oxidising 
enzyme  increases,  especially  when  succinic  acid  is 
used.  After  continued  cultivation  in  such  media, 
the  yeast  becomes  acclimatised  and  then  multiplies 
more  rapidly  than  at  first.  If  tlie  yeast  now  be 
transferred  to  a  medium  containing  sugar  it 
midtiplies  more  rapidly  than  in  the  acid  medium, 
and  after  1 — 3  days  it  begins  to  ferment  the 
sugar,  though  r>nly  very  slowly  at  first.  In  other 
words  the  loss  of  fermenting  power  extends  to 
several  generations  but  is  ultimately  regained  ; 
hence  there  is  no  mutation  of  the  kind  specified 
by  De  Vries.  The  rat«  of  multiplication  of  the 
yeast  in  the  acid  media  and  in  presence  of  sugar, 
and  the  speed  with  which  fermenting  power  is 
regained,  both  vary  acccuding  to  the  acid  used,  being 
greatest  with  quinic  acid  and  least  with  tartaric 
acid.— A.  S. 

Yeasts  ;    Influence  of  organic  acids  on .     H. 

Zikes.    Allgem.  Zeits.  Bicrljrau.,  1915,  43,  1 — 4. 

Z.  angew.  Chem..  1015,  28,  Ret.,  151. 
The  autlior  has  shown  previously  that  a  potato- 
water-gelatin     medium     to     which     considerable 


quantities  of  acid  are  added,  may  be  used  to 
separate  yeasts  from  bacteria.  Thirty  different 
yeasts  and  eighty  different  kinds  of  bacteria 
were  examined,  and  all  of  the  former  were  capable 
of  withstanding  2%  of  free  lactic  acid,  whereas 
the  latter  were  scarcely  capable  of  withstanding 
0-25  %.  Lactic  acid  at  a  concentration  of  0-2 — 1  % 
acts  as  a  stimulant  to  yeast,  as  also  do  small 
quantities  of  tartaric  acid,  especially  towards  typical 
wine  yea-sts.  Yeasts  are  much  less  resistant  to 
butyric  acid.  Acetic  acid  gives  different  results 
according  to  the  kind  of  yea.st :  beer  yeast  is  relatively 
very  sensitive,  whereas  Mycodcrmcc  are  capable  of 
directly  assindlating  the  acid.  The  effect  of 
acetic  acid  on  wine  yeasts  can  lie  diminished  by 
vigorous  aeration.  Formic  -acid  at  0-4%  con- 
centration hjis  an  injurious  action  on  beer  yeast 
in  wort  media.  Oxalic  acid  in  1%  solution 
iuhi)iits  the  fermenting  power  of  yeast  within 
24  hours,  and  in  10%  solution  kills  the  yeast 
within  5  minutes. — A.  S. 


livdurldsc  of  gcast.  H.  Lvov.  Biochem.  Zeits..  1914, 
66,  410 — 166.  J.  Chem.  Soc,  1915,  108,  i., 
357-358. 

The  relationship  between  tlie  amount  of  methylene 
blue  reduced,  and  tlie  amoimt  of  carlion  dioxide 
evolved  under  various  conditions  of  fermentation, 
was  investigated.  The  methylene  blue  was  deter- 
mined liy  titration  with  titanium  chloride.  It 
^^•as  fomid  that  for  every  two  mols.  of  phosphate 
added  to  the  fermentation  mixture,  one  additional 
molecular  equivalent  of  methylene  blue  was 
reduced.  It  is  suggested  that  the  withdrawal  of 
t«o  atoms  of  hydrogen  from  the  fermentation 
mixture  imder  the  influence  of  the  reductase 
converts  the  complex  organic  phosphorus  com- 
pounds, to  wliich  the  reduction  is  due,  into  another 
product,  which  is  not  in  the  po.sition  to  bring  about 
reduction.  It  is  not  yet  decided  whether  it  is  the 
primary  organic  pliosphorus  compound  formed  in 
the  fermentation  mixture  before  the  conversion 
of  the  liexose  into  alcohol  and  carbon  dioxide, 
or  the  secondary  product,  the  hexose  phosphate, 
whicli  acts  as  the  reducing  agent.  The  addition 
of  sugar  in  the  experiments  with  dried  yeast  caused 
in  the  first  hours  of  fermentation  a  doubling  of  the 
amount  of  reduction,  which  was  not  observed  when 
maceration  juice  was  employed.  Tills  is  due  pro- 
liably  to  the  presence  of  tree  phosphates  in  the 
m.iceration  juice  and  their  absence  in  the  dried 
yeast.  The  experiments  indicate  generally  the 
importance  of  the  reductase  in  the  fermentation 
process.  The  two  factors,  which  are  necessary 
for  fermentation,  and  which  are  removed  by 
dialysis  or  washing  of  the  yeast,  are  also  necessary 
for  the  reduction  process. 


Itwertase.  III.  Influence  of  temperature  on  the 
"  invertase  content"  of  yeast.  J.  Meisenlieimer  and 
L.  Semper.  Biochem.'Zeits.,  1914,  67,  364 — 381. 
J.  Chem.  Soc,  1915,  108,  i.,  358. 

Temperature  plays  an  important  part  in  the 
cniichment  of  the  invertase  in  yeast  when  the 
organism  is  allowed  to  grow  in  sugar  solutions. 
After  twenty-four  hours  in  the  beer  mash  at  25°  C. 
the  "invertase-content "  is  increased  four-  to  five- 
fold. Theoptimumtemper<aturefor  the  increase  in 
the  mash  is  about  30 '  C,  but  in  pure  sugar  solutions 
it  is  about  25°  C.  A  similar  increase  is  not  ob- 
served when  the  yeast  is  kept  in  water  at  25°  C, 
nor  is  it  observed  to  any  extent  when  kept  in  sugar 
.solutions  at  low  temperatures.  Tiie  increase  in 
invertase-content  is  more  or  less  independent  of  the 
strengtji  of  the  sugar  solution,  and  is  tlius  inde- 
pendent of  the  growth  of  the  organism.  Yeast 
grown  on  Ispvulose  shoTS^ed  a  larger  increase  in  the 
invertase  than  that  grown  on  dextrose. 
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f'rrmnilatiiin  nftlrj-lroKr  ;  I))fluc)i(T  of  cirtdin  nridg 
ofblntdtjitiil  im/)o)7i(iicc  (i>!/rurii;  lurlir.  tmilh-.  iDid 

larliirlr  aridti)  mi  llic .     ('.   Ni'iilnTj;  anil  L. 

(V.apski.  Hioilu'iu.  Zi-its.,  IIU  I,  67,  51 — 55. 
J.  ("Iiein.  Soi-.,  U»15,  108,  1.,  :i59. 

Thk  inhiliitorj-  action  of  tlio  above  acids  on 
foriiK'ntatioii  of  the  sujjai'  widi  various  races  of 
yeast  is  in  all  cases  less  tlian  tliat  of  acetic  acid. 

('nrbiKn/laiif  in  tlir  juirr  tif  top  i/eastx.  ('.  NculM-rn 
anil  I.,  ('/..ipski.  Biochem.  Zeits..  !!)l  1,  67,  0-11. 
.1.  Cllem.  ,Soc..  I!t|.-..  108,  i.,  :!.''>.''>. 

It  is  possil)lc  to  pri'pare  from  top  yi'asls  a  juice 
cont«inin^  a  ciirl>oxyla.se  wliicli  will  act  both 
on  pyruvic  and  oxal.uetic  acids.  In  Ibe  expcri- 
inents,  jv  coniniercial  dried  yeast  known  as  "  Flory- 
lin,"  was  employed. 

Life  and  fernicnlinff  poirrr  ;    Chemical  means  of 

nrpnratinii .     T.  Bokorny.    Allgem.  Brauer- 

u.  Ilopfen/.eit.,  li)i:<,  5;}.  J.  Chcm.  Soc,  1015, 
108,  i.,  :t()0. 

Tl!K  zymase  of  yeast  cells  is  niori!  resistant  to 
poisons  tlian  the  plasma.  In  O-l — 05%  sulphuric 
acid  yeast  cells  are  killed,  but  not  the  zymase. 
Similar  residts  were  obtained  with  1  "J,  iron 
sulphat<-.  Potassium  dilorate  (2 — 5%)  ndubits 
>;rowth,  but  not  fermentation.  .Separation  of  life 
•inil  ferment inj;  power  was  also  obtained  with 
ammonium  fluoride  (1 — 01  "J,,),  potassium  and 
ammonium  oxalates  (1 — 01%),  and  formalduhyde 
(01%). 

Fomuildehydc  ;      Coni-crsion    of into    mclhijl 

(itiultol.  I'hiilochcmical  redwMons.  VJII.  V. 
Ni'uberK  ami  K.  Welde.  Biochem.  Zeits.,  1!)14, 
67.  101— 1  in.  J.  Chem.  .Soc,  1915,  108,  i., 
:{55— :}5tj. 

The  formation  of  methyl  alcohol  from  formalde- 
hyde when  the  latter  is  ad<led  to  a  fermenting 
mixture  of  su^;ar  and  yeast  is  confirmed.  A  yield 
of  about  15",,  was  obtained,  the  methyl  alcohol 
hcinK  estimated  in  the  mixtiu'e  of  methyl  and 
ethyl  alcohols  by  oxidation  and  colorimetric 
determination  of  the  formaldehyde  formed.  The 
reduction  of  the  aldehyde  to  the  alcoliol  appears 
to  take  place  only  in  the  presence  of  the  living 
yeast. 


Enzyme   uclion  ;     Surface   toiMon    and  ■ 


■  B. 
Beard  and  W.  Cramer.  Roy.  Soc.  Proc.,  1915, 
88b,  57.5 — 588. 

TriE  inversion  of  20''o  sucrose  solutions  by  .small 
quantities  of  invertase  was  found  to  be  peneplildy 
retarded  by  the  presence  of  a  number  of  small  glass 
beads  in  the  liquid,  i.e.,  by  increasing  the  .surface  of 
the  system.  The  retardation  is  attril)ul<'d  in  part 
to  the  fact  that  the  enzyme  is  "  surface  active  " 
and  therefore  t<!nds  to  concentrate  at  the  surfaces, 
whereas  the  sugar  remains  uniformly  distributed 
throughout  the  li((uid.  Preliminary  experiments 
indicate;  that  the;  phenomenon  is  not  confined  to 
invertase. — J.  H.  ]j. 

Amylase  of  poialocs.  I'lanl  enzymes.  II.  O.  Doby. 
Biochem.  Zeits.,  1914,  67,  KiO— ISl.  J.  Chem. 
Soc,  1915,  108,  i.,  302--;!0:5. 

Amyl.\sk  is  always  present  in  the  juice  of  the 
resting  tuber,  but  tin-  amount  is  less  than  that  in 
cereal  seeds.  The  optimum  temperature  of  its  action 
is  40' C.,  whiih  is  less  than  that  of  many  other 
plant  amylases.  .Sodium  fluoride  is  a  good  act  ivator. 
.Sodium  chloride  and  mono-  and  di-pot.i-ssium 
phosphates  exert  an  inlubitory  action.  Potassium 
nitrate  is  without  action.  Hydrogen  and  liydroxyl 
ions  in  small  concentrations  activate,  but  in  large 
concentrations   inhibit  the   enzyme   action.      The 


boiled  potato  juice  has  .nlso  an  activating  action. 
Juice  which  has  been  filtered  through  porcelain 
loses  its  .activity.  Tin:  activity  is  inhibited  by 
sugars  in  the  following  (increasing)  order  :  mannose, 
galactose  and  sucrose,  aiabinose,  hevuloso  and 
lactose,  dextrose  and  maltose.  The  fission  pro- 
ducts of  the  enzyme  possess,  therefore,  the  greatest 
power  of  inhibiting  ita  activity.  (See  also  this  J., 
1915,  5li.S.) 

'I'arlaric   acid    in   beverages,   especially   in   ivines ; 

Dclcrminalion  of .    K.  P.  IIaus.sler.    Z.  aual. 

Clieni.,  1911.  53,  542— .500.  J.  Chem.  Soc,  1915, 
108,  ii..  291. 

KXA.MIN.VTION  of  various  methods  showeil  that 
llalriike  and  .Moslinger's  method  (Z.  anal.  Chem., 
1.S9  I.  34,  279)  yields  trustworthy  results,  but  in  the 
casi'  of  beverages  contjiining  but  little,  if  any, 
tartaric  aci<l,  t  he  correct  ion  of  0-225  grm.  of  tartari<- 
acid  is  misle.'vding.  \'illiersand  Collins'  modification 
of  Mcrthelot  ;ind  l'"leuiieu's  method  (precipitation 
of  the  t.irl.uic  .uid  by  the  addition  of  potassium 
bromide  and  alcohol,  and  titration  of  the  residting 
potassium  hydrogen  tartrate)  is  also  trustworthy, 
even  in  the  case  of  slightlv  plastered  wines.  The 
racemate  niellioil  (this  J.,"  1910,  451  ;  1912,  951) 
was  only  applied  in  a  few  cases,  an<l  its  accuracy 
was  not  definitely  ascertained  ;  it  appears  to 
be  tedious  and  costly. 

Mclhyl  alcohol  in   brandies  ;    Oriyin  of .      T. 

voi'i  Pellenlierg.   IMitt.  Schweiz.    Ges.-Amt,  1914, 
5,  172.    Chem.-Zeit.,  1915,  89,  Rep.,  67. 

Beandles  prepared  from  grape  juice  fermented 
in  presence  of  the  marc  contain  more  methyl 
alcohol  than  those  from  juice  fermenteil  after 
removal  of  the  marc.  It  is  concluded  that  the 
pectin  and  protopectin  contained  in  the  marc 
produce  methyl  alcohol,  under  the  influence  of 
pectase,  during  fermentation.  In  an  investigation 
of  a  number  of  cellulosic  drugs  (Mcmhranindrogen) 
methoxy-groups  were  found  only  in  the  ccUulosins 
(ligno-  and  pecto-membranins)  containing  poly- 
saccharides and  in  gum  tragacanth  ;  those  drugs 
which  containetl  no  polysaccharides  were  free  from 
methoxy-groups. — J.  H.  L. 

Tannins   for    liqueurs;    AduUeralion    of .     F. 

Repiton.  Ann.  Falsif.,  1915,  8,  118—123. 
T.\N.VtN.s  extracted  with  alcohol  or  ether  from 
galls  are  used  in  the  preparation  of  vermouth  and 
other  liqueurs.  They  contain  82  to  86%  tannic 
acid  and  12  to  14%  moisture,  and  are  soluble  in 
95%  alcohol.  A  commercial  sample  treated  with 
95%  alcohol  left  a  crystalline  deposit,  which  was 
identified  as  sucrose.  The  hide-powder  method  is 
recommended  for  the  determination  of  tannic 
acid.^rC.  A.  M. 

An  aduUeranl  uf  crude  ami  refined  tartrates.   Carles. 
,Scc  VII. 

Patent. 

Mash-filler  plate.  J.  Schaefer,  Frankfort,  (iermany. 

U.  S.  Pat.   1.138,251,    May    4,    1915.     Dat«    of 

appl.,  July  30,  1913. 
In  a  mash  filter-press  composed  of  grain-s-cake 
frames  and  water-chamber  frames,  the  filter  cloths 
are  supported  })y  tjars  extending  upwards  from 
the  base  of  each  water-chamlier  frame  in  divergent 
planes,  so  that  the  cakes  of  grains  have  a  trapez- 
oidal cross  section,  thicker  at  the  base  than  at 
the  top,  the  Ijoltoin  iiortion  extending  into  the 
water-diambi'r  frames  beyond  the  limits  defined 
by  the  edges  of  the  frames.  The  grains-cake 
frames  are  constructed  with  a  triangular  prismatic 
floor  forming  a  groove  in  the  Ijottoni  of  the  cakes 
to  facilitate  their  removal. — J.  F.  B. 
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XIXa.— FOODS. 

Milk  of  cows  ;  Catise  of  acidity  of  fresh ,  and  a 

method  for  the  determination  of  acidity.  L.  L. 
Van  Slyke  and  A.  W.  Bosworth.  New  York  Agric. 
Exp.  Stat.,  Tech.  Bull.  No.  37,  Dec,  1914,  4—6. 
In  the  determination  of  the  acidity  of  whole  milk 
by  titration  with  alkali  in  presence  of  phenol- 
phthalein,  the  calcium  should  iirst  be  precipitated  by 
treating  100  c.c.  of  the  milk  with  2  c.c.  of  a  sat- 
urated solution  of  neutral  potassium  oxalate; 
otherwise  high  results  are  obtained  because 
dlcalcium  phosphate,  present  in  the  mUk  and 
formed  during  titration,  is  hydrolysed  to  form 
calcium  hydroxide  and  phosphoric  acid,  and  the 
calcium  hydroxide  reacts  with  more  dicalcium 
phosphate  to  form  tricalcium  phosphate.  If 
whole  mUk  be  titrated  du'ect,  about  twice  as  much 
alkali  is  required  as  when  the  serum  obtained  by 
filtering  the  mUk  tlu-ough  a  porous  porcelain  filter 
is  titrated.  This  discrepancy  is  due,  not,  as  is 
ordinarily  assumed,  to  the  acidity  of  milk  casein, 
but  to  retention  of  dicalcium  phosphate  by  the 
filter  ;  casein  is  present  in  fresh  milk  as  a  calcium 
caseinate  neutral  to  phenolphthalein. — A.  S. 

Milk  ;  Effect  of  sodium  citrate  in  preventing  curdling 

of hy  rennin.    A.  W.  Bosworth  and  L.  L. 

Van  Slyke.  New  York  Agric.  Exp.  Stat.,  Tech. 
Bull.  No.  34,  May,  1914,  3—9. 
The  curdling  of  mUk  by  rennin  is  retarded  or 
prevented  by  addition  of  socUum  citrate.  No 
curdhng  takes  place  when  the  quantity  of  sodium 
citrate  reaches  0-4  grm.  per  100  c.c.  (1-7  grains 
per  oz.).  and  with  smaller  quantities,  the  softness 
of  the  curd  increases  with  the  quantity  of  citrate. 
The  effect  is  due  to  a  reversible  reaction  between 
the  sodium  citrate  and  the  calcium  caseinate  of 
the  milk,  with  formation  of  calcium-sodium 
caseinate,  which  latter  yields  a  soluble  calcium- 
sodium    paracaseinate    by    the    action    of    rennin. 

—A.  S. 


Casein  ;  Action  of  rennin  on  ■ 


«o<..,.  ,  ^^.,^,.  v.j  . .  ...V...  „..  .  A.  W.  Bosworth. 

New  York  Agric.  Exp.  Stat.,  Tech.  BuU.  No.  37, 

Dec,  1914,  10—11. 
Specimens  of  pure  paracasein,  prepared  from  fat- 
free  milk  by  the  action  of  rennin  and  of  trypsin 
respectively,  were  found  to  have  the  same  per- 
centage coiuposition,  identical  with  that  of  pure 
casein  (this  .1..  1914,  (509).  This  proves  that  in 
the  production  of  2  mols.  of  paracasein  from  1  mol. 
of  casein  by  hydrolysis,  there  is  no  cleavage  of 
any  of  the  elements  contained  ui  the  original 
casein  molecule.  It  is  probable  that  the  cleavage 
of  nitrogen,  phosphorus,  and  calcium,  stated  by 
Harden  and  Macallum  (Biochem.  J.,  1914,  8,  90) 
to  occur  when  caseinogen  is  converted  into  casern 
by  enzyme  action,  follows  rather  than  accompanies 
this  conversion. — A.  S. 

Clotted  cream.    W.  Sadler.    J.  Board  Agric,  1915, 
22,  105—116. 

The  addition  of  water  to  the  mUk  before  the  pans 
are  set  to  separate  the  cream,  is  foimd  to  act 
adversely  on  the  flavour,  texture,  and  keeping 
quality,  and  it  does  not  affect  the  fat-content  or 
add  to  the  actual  weight  of  the  cream.  The  value 
of  the  scald  milk  is  also  lowered,  and  the  amount 
of  sediment  remaining  in  the  pan  is  not  diminished. 
With  a  suitable  rich  milk,  dotted  cream  can  be 
made  in  any  locality,  due  care  being  taken  to 
maintain  during  scalding  a  uniform  temperature 
of  180" — 185°  F.  (82' — 85°  ('.)  for  a  uniform  time 
(2.5 — 30  min.).  The  yield  is  about  1  lb.  of  cream 
from  20-5 — 23  lb.  of  milk.  The  flavour  and 
keeping  quality  are  mostly  determined  by  bactei'io- 
logical  factors.  Cream  with  a  characteristic 
flavour  is  made  by  scalding  for  Ij — 2  hours  over 
the  glowing  embers  of  a  peat  fire.     Samples   of 


clotted  cream  investigated  kept  well  for  36,   48, 
and    60    hours   respectively    after   skimming. 

— E.  H.  T. 

Milk  ;  Alcohol  reaction  of .  A.  Auzinger.  Molk. 

Zeit.,  1914,  28,  457.    J.  Chem.  Soc,  1915,  108, 

u.,  293.  (See  this  J.,  1914,  1105.) 
Normal  milk  to  which  a  small  amount  of  fresh 
rennet  has  been  added,  gives  a  precipitate  at  once 
with  08%  alcohol,  indicating  that  rennet  causes 
an  immediate  change  in  mUk,  liberating  calcium 
salts.  The  greater  the  amount  of  soluble  calcium 
salt  present,  the  sooner  is  coagulation  produced  by 
alcohol.  Most  single  samples  of  milk  fail  to 
coagulate  with  alcohol  after  being  boiled,  if  the 
acidity  is  normal.  Addition  of  various  substances, 
such  as  sodium  fluoride,  ammonium  oxalate, 
formaldehyde,  etc.,  interferes  with  the  alcohol 
test  ;  substances  which  precipitate  calcium  prevent 
coagulation,  whilst  soluble  calcium  salts  increase 
coagulation.  The  mUk  of  cows  fed  with  calcium 
phosphate  is  coagulated  with  alcohol  of  lower  con- 
centration than  milk  from  control  cows.  Alcohol 
of  70%  by  vol.  is  recommended. 

Lecithin  in  milk  ;  Methods  of  determination  of . 

N.  A.  Brodrick-Pittard.  Biochem.  Zeits.,  1914, 
67,  382—390.  J.  Chem.  Soc,  1915,  108,  ii., 
293—294. 
Bdrow's  method  (Z.  physiol.  Chem.,  1900,  30,  495) 
of  determining  lecithin  in  milk  consists  in  dropping 
the  sample  into  a  mixture  of  equal  parts  of  alcohol 
and  ether  acidified  with  acetic  acid,  evaporating 
the  filtrate  at  a  low  temperature,  extracting  with 
dry  ether,  and  determining  the  phosphorus  in  the 
ethereal  extract.  The  process  is  hable  to  give 
inaccurate  results  if  the  evaporation  residue  is  not 
di'ied  before  extraction  ;  drying  is  conveniently 
etlected   with   anhydrous  sodium  sulphate. 


Cheese  ;  Ripening  of  Neufchdlel  - 


O.  Laxa.    Z. 


Unters.  Nahr.  Genussm.,  1914,  28,  387—392. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  12. 

The  ripening  of  Neuf  chatel  cheese  is  brought  about 
liy  practically  the  same  kind  of  aerobic  organisms 
that  cause  the  ripening  of  Camembert  cheese  ;  the 
growth  of  the  organisms  on  the  surface  of  the 
cheese  is  accompanied  by  the  formation  of  enzymes 
which  pass  into  the  interior  and  hydrolyse  the 
proteins.  Casein  is  the  principal  protein  attacked, 
and  it  is  converted  into  albumoses,  peptones, 
ammonia,  and  volatile  acids  ;  in  the  inner  portions 
of  the  cheese  albumoses  and  peptones  predominate 
and  only  small  quantities  of  amides  are  found. 
Ammonia  is  distributed  uniformly  tlii'oughout  the 
cheese.  The  greater  decomposition  which  takes 
place  in  the  outer  layer  of  the  cheese  causes  an 
increase  in  the  quantities  of  fat  and  ash  in  this 
portion.— W.  P.  S. 

Luiiin  ficrds  :    Composition  anil  effects  of [dnc 

to  rii:ymcs.  Detection  of  Iti/iin  siiils  in  admi.vturc 
ivith  castor  nit  seeds.]  G.  Mucnk.  ijandw.  Ver- 
.suchs-Stat.,  1914,  85,  393—416.  Bull.  Agric. 
Intell.,  1915,  6,  443—444. 

Besides  a  diastatic  enzyme  and  others  which 
respectively  decompose  glucosides  and  peptones 
and  produce  changes  in  urea,  lupin  seeds  contain 
an  enzyme,  hitherto  unknown,  Avhich  converts 
starch  and  certain  sugars  into  lactic  acid.  Blue 
lupin  seeds  also  contain  a  non-toxic,  agglutinating 
enzyme  wliich  is  rapidly  destroyed  at  70" — 75°  ('. 
This  fact  may  be  utilised  to  detect  their  admixture 
with  castor-oU  seeds,  since  the  riciu  of  the  latter  is 
not  afi'ected  at  this  temperature. — E.  H.  T. 

An  adulterant  of  crude  and  refined  tartrates.     Carles. 
See  Vll. 
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Cu  XIXb.— WATER    PURIFICATION;    SANITATION. 


6TO 


Patents.  ' 

Milk;    CoiiiJoi.ird [containing  othrr  food  sub- 

«/<jH('c,sl.  J.  M.  C.  Ij.  Hciianl,  Klois,  France. 
KiiK.  Pat.  10..').ss,  April  2!i.  1!»1  I. 
Milk,  iK'fore  or  after  <'<>ii(i'iitratioii,  is  mixed 
thonni>;hly  at  100°  O.  with  a  suitable  |)r.i|><>rtion  of 
foffee,  ohooolnte,  tea  iiifvisinn.  ,Jai)aii  (jlvie,  or 
Kelntin.  ami  the  iiiixlui-e  issi-jiled  in  (ins.  Flavour- 
ing substances,  such  lus  vanilla,  almond,  or  lemon, 
mav  also  he  a<hie(l.  (Hefereiiie  is  direiteil  to 
Enie.  Pats.  897  and  ir.iX?  of  KK7(!.  :!0.H7  of  1877,  131.5 
of  1882,  and  l.-),:J87  of  1885).^   W.  P.  .S. 

Milk  :      Mi'thod    of    ixintfiirisinf) .     H.    Feld- 

ineier  and  ( '.  H.  Dalzcll,  As-signors  to  D.  II. 
Burr.>ll  and  Co..  Little  Falls.  N.Y.  XLS.  Pat. 
1.138,097,  May  4,1 01.5.  Dateof  appl.,  JuneO,  1911. 

Mll.K  is  passed  rapidly  in  a  stream  of  small  cnws- 
sectional  area  throuv;h  a  heater  where  it  is  heated 
to  a  pasteurising  temperature,  then  flows  slowly 
through  a  pasteurising  aiiparatus,  and  afterwards 
through  a  cooling  .apparat\is.— AV.  P.  8. 

Milk  potoder  ;    Process  of  producing  soluble . 

G.  I).  Harris  and  J.  S.  Poll.ard,  Hayonne,  N.J., 
Assignors  to  General  Dehydrator  Co.,  New  York. 
U.S.  Pat.  1,138.:?80,  Mav  4,  191.5.  Date  of 
appl.,  Sept.  28.  1012.     Renewed  Oct.  14,  1914. 

.Milk  at  37°  O.  (98°  F.)  is  sprayed  into  dry  air 
heated  to  37°  C.  and  the  air  carrying  the  milk  in 
suspension  is  expanded  and  mij^ed  with  further 
quantities  of  dry  air  whilst  passing  through  a 
chamber  in  wliich  its  temperature  is  maintained  at 
about  37°  C— W.  P.  S. 

Milk  and  other  liquids  easily  decomposed  by  heat  ; 

Sterilisation    of .     O.     I.K>beck.     Oer.     Pat. 

282,027,  Feb.  21,   1913. 

The  miUc  or  other  liquid  is  first  passed  over  a 
surface  heated  to  above  the  sterilising  temperature, 
and  then  kept  in  contact  for  the  requisite  time  with 
a  surfa<-e  heated  to  the  st-erilising  temperature. 
By  thus  heating  the  liquid  suddenly  to  the  requisite 
temperature  sterilisivtion  can  be  effected  more 
rapidly  and  at  a  lower  temperature  than  by  the 
usual  methods. — A.  S. 

Meal    products  ;     Prcj>aration   of   ■predigested . 

H.  Watkins-Pitchford.  Wevbi-idge,  Surrey.  Eng. 
Pat.  19,087,  Aug.  26,  1014"  (See  also  Eng.  Pat. 
19,431  of  1912  ;    this  J.,  1913,  950). 

Lkan  minced  meat  is  wa-shed  with  warm  water  to 
remove  salts  and  extractives,  and  digeste<l  with 
papaw  fruit  juice,  p.apain,  pepsin  or  other  enzyme 
for  3  hrs.  at  40°  C.  The  mixture  is  (hen  boiled  for 
30  mins.,  filtered,  and  tlu-  (il(ra(>'  cv,iporat<>d  in 
vacuo  to  a  syrup  which  is  mixed  wi(li  20  "„  of 
glycerin  or  other  excipieiU.  The  iiroduct  may  be 
dried  in  vacuo.  The  fluid  olitaim-d  may  be  com- 
bined with  other  food  ma(erials,  such  as  cod  liver 
oil,  milk,  wine,  et<". — J.  II.  J. 

Organic    stibslaiices  ;     Process    of    conserving . 

H.  Goslar,  .\achen,  Germany.  U.S.  Pat. 
1,138,602,  May  4,1915.  Dat«of  appl.,  Aug.  0, 1914. 

Flesh,  blood,  anim.il  glands  and  juices,  fruit 
juices,  or  vegetables  are  mixed  with  fibrin-  and 
gluten-containing  substances,  and  the  mixture  is 
moistened,  and  rolled  into  thin  sheets,  which  are 
dried  quickly  at  a  low  temperature. — VV.  P.  S. 

XIXb. -WATER    PURIFICATION  ; 
SANITATION. 

Water  ;    Determination  of  dissolved  oxygen  in . 

L.  W.  Winkler.  Z.  anal.  Chem.,  1914,  53, 
065—672. 

The  following  modification  of  the  author's  well- 
known  method  is  described  for  the  determination 


of  dissolved  oxygen  in  water  containing  both 
nitrites  and  organic-  substances.  A  bottle  is  filled 
with  th<^  water,  manganous  chloride  solution  and 
sodimn  hydroxide  solution  (free  from  potassium 
iodide)  are  addeil  in  (he  usual  way,  and  a  current 
of  carbon  dioxide  is  then  passed  into  the  water. 
The  manganous  hydi-oxide  is  thus  converted  into 
manganous  carbon.ile  ami  bicarbonate  ;  about  10 
minu(es'  (real  men  (  with  carl  ion  dioxide  is  sufficient. 
Tile  pre(ii)ita(e  is  rollec(cd  on  a  (liter,  Wiushed  with 
2  %pota.ssium  bicarbouale  solution,  then  dissolved 
in  dilute  hydi-orhlorir  acid  containing  potassium 
iodi<lc,  and  the  lili.ratcd  iodine  titrated  witli  thio- 
sulpli.itc  solution.  The  manganous  carbonate  is 
not,  oxidised  bv  atmospheric  oxygen  during  the 
filtration.— W.  P.  S. 

Reducing  power  of  natural  waters  ;    Determination 

of  the .     L.   W.   Winkler.     Z.  anal.  Chem., 

1914,  53,  501— .564.     J.  Chem.  Soc,   1915,  108, 
ii.,  287—288. 

The  following  procedure  is  recommended  for 
waters  containing  nitrites,  ferrous  salts,  and  man- 
ganese salts  :  100  c.c.  of  the  water  is  treated  with 
1  c.c.  of  10%  .sodium  hydroxide  solution,  and  set 
;iside  tor  five  minutes  ;  ferrous  and  manganous 
salts  are  thus  oxidised  by  the  dissolved  oxygen  in 
the  water.  Ten  c.c.  of  A'/ 100  alkaline  potassium 
permanganat^e  solution  is  added,  and  after  the  lapse 
of  twenty-four  hours  the  mixture  is  acidified  with 
25  %  phosphoric  acid  solution  (this  is  preferable  to 
sulphuric  acid  as  it  prevents  the  action  of  the  ferric 
salts  on  potassium  iodide),  potassium  iodide  is 
added,  and  the  iodine  titrated  with  tliiosulphate. 
Another  portion  of  the  water  is  also  treated  with 
sodium  hydrtixide  .solution  to  oxidise  the  ferrous 
and  manganous  salts,  permanganate  solution  is 
then  added,  and  the  excess  titrat«d  after  two 
minutes'  contact.  The  nitrites  are  thus  oxidised, 
whilst  the  organic  matter  is  not  appreciably 
attacked  ;  the  result  is  a  measure  of  the  substances, 
other  than  organic  matters,  which  reduce  per- 
mahganate. 

Sludge   from    town    sewage ;     Value   of  - 


source  of  fat.  D.  Holde.  Selfensieder  Zeit., 
1914,  41,  1151—1153.  Z.  angew.  Chem.,  1915, 
28,-Ref.,   13—14. 

The  sludge  is  subjected  to  a  preliminary  treatment 
with  acid  and  extracted  with  a  solvent ;  the  ex- 
tracted sludge  is  pressed  to  remove  the  greater 
part  of  the  water  and,  when  mixed  with  one-fourth 
of  its  weight  of  coal,  serves  as  a  fuel,  or  it  may  be 
used  directly  as  ,a  fertiliser.  The  crude  fat, 
separated  fiDmt  lie  sol  vent,  is  dark  brown  in  colour  ; 
on  distillation  it  yields  ,a  product  consisting  of 
about  equal  parts  of  stearinc  an<l  oleine,  about  20  % 
of  pitch  remaining  in  th<'  retorl.  The  stearine, 
separated  from  the  olein(>  by  pres.sure,  has  m.  pt. 
45-3'  C,  and  contains  t>l%  of  unsaponifiable  sub- 
stances ;  the  dark  brown  oleine  contains  19-4%  of 
unsaponifiable  substances. — W.  P.  S. 

QuasMin  as  a  contact  insecticide.  W.  B.  Parker. 
Bull.  U.S.  Dept.  Agric,  No.  165.  Dec.  31,  1914. 
8  pages. 

A  SOLUTION  of  quassiin  containing  0-4  grm.  in 
2000  c.c.  of  water  was  fo\ind  t«  be  only  slightly 
inferior  U>  a  40%  solution  of  nicotine  sulphate 
in  exterminating  the  hop  aphis  (Phorodon  humuli, 
Schrank)  and  the  prune  aphis  (Hyaloptertis  pr^mi. 
Fab.)  in  a  moist  district  of  California.  The  cost 
of  the  materials  for  100  gallons  of  sprav  is  given 
as  24  cents  (Is.).— E.  H.  T. 


Destruction    of   house-fiy    larvce   in    horse   manure. 
Cook  and  others.     See  XVI. 
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Patents. 

Fillers  [;  Sand ].     P.  H.    Desrumaux,   Paris. 

Eng.  Pat.  13,481,  June  2,  1914. 

In  a  sand  filter  which  is  cleaned  l)y  reversal  of  the 
current,  the  scraper  for  the  filtering  material  is 
operated  through  reducing  gear  by  a  tiirbine  in  a 
central  compartmejit,  which  can  be  worked  eitlier 
by  tlie  unfiltered  water,  or  by  the  filtered  water 
when  the  flow  is  reversed. — W.  F.  F. 


Detrilus  ;    Process  for  separating  - 


-from  liquids. 


J.  M.  Davidson,  Assignor  to  W.  B.  Scaife  and 
Sons  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,138.634, 
May  11,  1915.  Date  of  appL,  Jan.  7,  1914. 
The  mixture  is  filtered  through  a  bed  of  granular 
material,  a  current  of  air  being  passed  upwards 
through  the  bed  to  prevent  the  choking  of  the 
surface  by  a  layer  of  the  detritus.  When  filtration 
is  finished,  the"  detritus  on  the  surface  is  dried  by 
reversing  the  current  of  air  or  by  substituting  a 
heated  gas.  Instead  of  air,  a  fluid  lighter  than  the 
liquid  being  filtered  may  be  passed  upwards 
tluough  the  filter  and  subsequently  passed  down- 
wards to  dry  the  deposited  cake  ;  or  for  the  latter 
purpose,  a  current  of  steam  may  be  used. — J.  H.  J. 

Seicage  or  other  tvasles  ;    Process  of  purify mg  - 


and  apparatas  therefor.  L.  C.  Frank,  Washington, 
D.O.  LT.S.  Pat.  1.139,024,  May  11,  1915.  Date 
of  appl.,  April2,  1915.     (Dedicated  to  the  public.) 

The  sewage  is  led  down  by  a  pipe  to  the  liottom 
of  the  central  chamber  of  a  tank  and  flows  upwards. 
Air  is  admitted,  also  at  the  bottom,  and  oxidises 
the  sewage,  which  overflows  at  the  top  of  the 
chamber  into  two  V-shaped  side  chamljers  where 
settling  takes  place  ;  the  deposited  solids  faU 
through  openings  at  the  bottom  of  the  side 
chaml)ers  into  the  central  chamber,  while  the 
clear  liquid  passes  to  tli£  effluent  channel. — J.  H.  J. 


Sewage    disposal  ;     Apparatus    for  - 


J.    M. 


Davidson.  Assignor  to  W.  B.  .Scaife  and  Sons  Co., 

Pittsburgh.  Pa.     U.S.  Pat.   1,139,402,  May  11, 

1915.    Date  of  appl.,   Nov.  29,  1912.     Renewed 

AprU  9,  1915. 

A  CLOSED  horizontal  tank  lias  a  filtering  layer  of 

sand  in  its  lower  portion    through  wliich  sewage 

is  forced  by  pressure.      Tlie  shulge  collected  on  the 

surface  is  dried  by  foning  air  throvigh  it,   and  is 

removed  throi^h  manholes  in  the  side  of  the  tank 

at  the  sand  level. — J.  H.  J. 

Waters,     liquids,     and     seivagc  :       Electrochemical 
process  of  treating .    C.  P.   Landreth.  Phila- 
delphia, Pa.    U.S.  Pat.  1,139.778,  Mav   18,  1915. 
Date  of  appl.,  Oct.  12,  1914. 
The   putrescent  liquid   is   treated   with  sufficient 
calcium  hydroxide  to  render  it  distinctly  alkaline 
and    to    produce    a     flocculent    precipitate.     An 
electric   current   is   passed   through   the   mixture, 
producing    nascent    oxygen,    which    acts    on    the 
putrescent    material,    so    that    a    non-putrescent 
effluent  charged  with  oxygen  is  olitained. — J.  H.  J. 

Water  ;   Method  of  treating [and  utilising  slag]. 

W.   H.   Williams,   Sharpsburg,   Pa.      U.S.   Pat. 
1,J39,618,  May  18, 1915.  Date  of  appl..  May  4, 1014. 

Molten  slag  is  run  into  the  water  in  a.  tank  and 
is  disintegrated,  whilst  certain  of  the  mineral 
constitueut.s  dissolve  in  the  water.  The  .solution 
is  drawn  off  from  time  to  time  and  used  for 
industrial  purposes,  the  taiik  being  supplied  with 
more  water. — J.  H.  J. 

Water-p-urifying  apparatus.  H.  B.  Hartman, 
Assignor  to  Electric  Water  Sterilizer  Co., 
Scottdale,  Pa.  U.S.  Pats.  (A)  1.139,969  and 
(B)  1,139,970,  May  18,  1915.  Dates  of  appl., 
Aug.  12,  1913,  and  June  11,  1914. 

(a)     The     apparatus     comprises     a     coagulation 


chamber  and  a  filter  chamber,  containing  a  filter 
bed  with  a  screen  above  the  material,  which 
is  washed  by  reversing  the  flow  of  water,  (b)  The 
water  is  first  electrolysed  and  then  passed  through 
the  coagulation  and  filter  chambers.  Tlie  pre- 
cipitate produced  in  the  elect roHsing  chamber 
is  mixed  with  water  from  the  coagulation  chamber 
and  is  then  passed  to  the  filter  bed. — J.  H.  J. 

Animal-dip;    Preparation  of  a  concentrated- 


R.  M.  Chapin,  Wa-shington,  D.C.  U.S.  Pat. 
1.137,844.  May  4,  1915.  Dat«  of  appl..  May  28, 
1914.    (Dedicated  to  the  pubUc.) 

Ten  lb.  of  arsenious  oxide  is  dissolved  in  a  solution 
of  4  lb.  of  caustic  soda  in  one  gallon  of  water, 
the  mixtiu'e  being  stirred  continuously,  whereby 
the  temperature  is  maintained  at  near  the  boiling 
point  :  10  11).  of  crystallised  sodium  carbonate  is 
added  and  the  mixture  diluted  to  5  gallons.  This 
concentrated  solution  may  be  diluted  to  aii 
appropriate  extent.  There  is  then  added  to  \i 
a  mixture  of  05  lb.  of  caustic  soda.  1  quart  pf 
water,  and  1  gallon  of  pine  tar. — .T.  H.  J. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 


Pareira   roof  ;    Alkaloids  of  the  - 


.  M.  Scholtz 
and  O.  Koch.  Arch.  Pharm..l914,  252,  51.S— 536. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  163. 

Pareeba  root  contains  mainly  bebeerine,  or 
sometimes  |S-bebeerine.  Bebeerine,  isobebeerine, 
and  (3-bebeerine  are  isomeric  compounds.  Iso- 
bebeerine is  an  isoquinoline  derivative  and  an 
isomeride  of  codeine.  As  the  free  hydroxyl  group 
is  phenolic  in  character,  isobebeerine  reseml>les 
morphine  in  its  liehaviour  towards  several  reagents. 
Isobebeerine  is  not  a  febrifuge,  but  is  a  narcotic. 

— F.  W.  A. 

Kotnbi'  slrophanthin.  D.  H.  Brauns  and  O.  E. 
Clossou.  ^Vrch.  Pharm.,  1914,  252,  294-^41. 
Chem.-Zeit.,  1915,  39,  Rep.,  131. 

Genuine  Komli6  strophanthus  seeds  contain  a  crys- 
talline, glucoside  strophanthin.  Ci„n550,5,3H,0, 
and  a  closely  related  amorphous  strophanthin  of 
probably  double  the  molecular  weight.  The 
former  is  converted  l)y  water  into  an  amorphous, 
monobasic,  acid  derivative,  which,  like  both 
strophanthins,  is  hvdrolvsed  to  strophantliidin, 
CjiHj^O^H.O,  m.  pt.  lt)9"— 170 C,  by  dilute 
acids.  CrystaUiue  Kombe  strophanthin  does  not 
contain  a  pentose  or  a  rhamnose,  but  yields  a 
dissaccharide  and  methyl  alcohol  on  acid  hydro- 
lysis. Amorphous  strophanthin  .appears,  however, 
to  contain  a  ijentose.  The  crystalline  strophanthin 
and  its  acid  derivative  act  as  heart  tonics,  the 
latter  having  the  weaker  etl'ect. — T.  C;. 

Harmine  and  harmaUne  ;  Therapeutic  valiie  of . 

Chem.  and  Drug..  June  5,   1915. 

Experiments  on  prisoners  in  Lahore  Oentr.ol  Gaol 
have  shown  that  harmine  and  harmaline  (from 
the  seeds  of  Peganum  Harmnla.  L.)  are  not  .fo 
effective  as  quinine  in  the  treatment  of  malaria, 
and  fiu'ther  they  produce  nausea  and  giddiness. 
(Compare  this  J.,  1915,  570.) 

Anhydrogitalin  and  a  hy-produci  of  the  manufacture 
ofdiqitoxin.  H.  Kiliani.  Ber.,  1915,  48,  334— 349. 
J.  Chem.  .Soc.  1915.  108,  i.,  281—282.  (See  also 
this  J.,  1914,  216.  1071.) 

Anhydkogitalin  is  prepared  by  the  addition  of 
ether  to  a  solution  of  gitalin  in  methyl  alcohol  and 
chloroform  (equal  volumes).  It  has  m.  pt.  255°, 
after   sintering   at   250°  C.     Analyses   agree   with 
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the  forinulii  C.jHjjOia  in!^tead  of  ('j,Il4,0,,  given 
!)>•  Kraft  (this  J.,  lull,  70U).  Hydrolysis  with 
ftcid  (IIU»  c.c.  50",,  aliolml  |-  1  c.c.  coiufiitriitod 
hydi'iirhli'rii' at'id)  vifKls  anlivdrogitaligciiiii,  in.  pi. 
200  f.  (21ti  — 2IU"  ('.  acLoidiiig  to  Krall),  and 
digitoxo.si).   111.    pt.    101"  I'.: 

l',»H,,0,,  rll.O    -c;,,ll,,0.  (2C,II,,Oj- 

Till'  sparin^;ly  soliil>le  liy-produit-s  of  tli<'  inaim- 
facture  of  ilii?it<>xiii  wito  loiitaininated  with  some 
colouivd  impuiity  wliicli  could  not  \w  ivinovi'd  in 
a  praitical  manner.  'Phi;  nia.ss  wjus  I  hi'ivtoii' 
oxtniitfd  with  inctliyl  alioliol,  and,  without 
furthiT  puiilication,  hyilrolysi-d  in  thi'  same  nianiu'i' 
a.s  aiiliydroijitalin.  Digiluxosi',  m.  pt.  101  ('. 
[aju  = -f •t.TO",  was  tlR-rt'hy  ohtaim-d,  and  a  sub- 
stance, O.jHj.O,.  shinini;  loallcts,  in.  jit.  205" — 
2015^0.  The  lalt<!r  j^ivi's  a  dilx'ii/.oyl  dorivative, 
and  is  dissoh nl  hy  sodium  liydroxidi',  yielding  a 
sodium  salt  from  wliieli  hydroeldorie  aiid  regen- 
erates   an    isomerii'    <'oin|i(>uiul.    t'j^lljiOo.. 

Dxidation  of  di>;itoxos<'  with  nitric  acid  of  sp.  gr. 
1-2  under  delinite  eonditions  and  treatment,  of 
the  product  with  calcium  carl)oiiat»'  yields  calcium 
1-tartrate,  calcium  digitoxonate,  and  calcium 
dihydroxyglutarate. 

The  parent  glucoside.  which  forms  the  chief 
con.stituenl  of  the  si)aringly  solulile  l)y-product, 
was  obtained  a,s  a  perlVitly  whiti?  precipitate, 
III.  pt.  100  '  C,  by  treatment  with  methyl  alcohol- 
chloroform-ether  ;  analyses  agree  only  approxi- 
mately witli  th(^  torniula.  t'ajlIjjO,,. 

Chri/saioltin  ;    Cimitinrcial .     R.    Eder.     Arch. 

I'harin.,  1015,  253,  1 — :i3.  Z.  angew.  Chem., 
1915,  28,  lief.,  ISU.  (See  also  this  J.,  1012,253; 
1013,  112li.) 

CoMMKUc  lAi.  chrysarobin  after  oxidation  by  air  in 
alkaline  .solution  w.us  found  to  consist  of  about 
2(i"o  of  anior|)hous  darlc  violet  and  brownish  red 
products,  18",,  of  deliydro-eiiiodinantlu'.anol  mono- 
methyl  ether,  2"„  of  emoliii.  and  :!2"„  of  a  mixture 
coiiil)osed  of  71",,  of  ihrys<jphanic  acid  and  20';,, 
of  einodiii  mon<inietliyl  ether.  Dehydro-emodin- 
anthranol  inonoiuetliyl  ither  is  also  present  in  the 
original  chrysaroljin,  whicli  contains,  in  addition, 
ohrysophanic  acid,  emodin  numometliyl  itliei-,  and 
emodin,  either  wholly  or  |iartly  in  a  retUucd  form. 
The  presence  of  dichrysaroliin  methyl  ether, 
iiienlioned  l)y  .lowett  and  I'otter  (('hem.  Soc. 
Trans.,  1902,  81,  1577)  is  considered  very  im- 
probal)le. — A.  tJ. 

Siamese  gum  hctizoin  ;  A  new  crystalline  constituent 

of .    F.  Keinitzer.    Arch.  Pharm.,  1914,  252, 

341.    rhera.-/eit.,  1915,  39,  Kep.,  139. 

SlAMKsn;  gum  benzoin,  according  to  Liidy  (this  J., 
1894.  821),  consists  mainly  of  a  mixture  of  two 
benzoic  esters,  tlie  alcohols  being  beu/.oresinol, 
C,,U,(0,,  and  siaresinotannol.  C.jIIijO,.  A  new 
eolourles-s  crystalline  benzoate  of  a  previously 
unknown  resin -alcohol,  for  whicli  the  name 
lubanol  is  proi)osed,  has  been  isolated. — .T.  II, 

Cilrunclla  oil  ;    ,4   new  oxide  in  Java .    K.  E. 

Spomitz.  Ber.,  1914,  47,  2478— 2482.  Bull.  See. 
f'liim.,   1015,  18,  250—251. 

The  high-boiling  fractions  (190°— 200°  C.  at  15 
ittm.  pressure)  of  .lava  citronell.a  oil,  which 
contain  a  sub.stance,('2(i]f  3«(),  yield  dicitronelloxide 
when  redistilled  from  sodium.  This  yields  tetra- 
hydpodicitronelloxide  on  reduction  and  when 
treated  with  dry  hydrogen  chloride  in  ethereal 
solution  yields  a  hydrochloride,  m.  pt.  107-5°  C. 
The  latter,  on  bf)iling  with  alcoholic  potassium 
hydroxide,  changes  to  isodicitronelloxide,  isomeric 
with  the  fonner  oxide.  Semmler  and  Jonas  (this 
J.,  1014,  765)  appear  to  have  obtained  the  optical 
antipode  of  the  above  dicitronelloxide  by  heating 
citronellol  with  anhvdrous  oxalic;  acid  in  a  sealed 
tube.— J.  R. 


Copaene.,  and  a  new  class  of  Irici/'lic  sesquiterpenes. 
K.  W.  .Semmler  and  II.  St«nzel.  Ber.,  1914,  47, 
2555— 2.5til.  Bull.  Soc.  Chim.,  1915,  18,251—2,52. 

TiiK  volatile  essential  oil  of  the  ,\fric,in  copaiba 
tree  contains  a  i/rotatory  sesciuiterpene  (the;  di- 
hydrocliloride  of  which  yic^lds  /-cacliiiene),  small 
c|u,iiitities  of  ,'i-caryopli\-llene,  and  a  sesc;|uiterpene 
named  copaene.  The  last-named  boils  at  110" — 
120  ('.  under  10  mm.  pressure,  and  gives  a  hydro- 
cliloride  melting  at  117° — US'  ('.,  which  upon 
losing  hydrochloric-  acid  furnishes  cadinene. 
t'opaene  yields  dihydrocopacme  on  reduction  ;  tlie 
two  sul>stances  appear  to  ijc-  derived  from  tricyclo- 
naplithalene.  When  ozonised  in  acetic  acid  copaene 
yields  copaeneketonic  acid,  CjjH  ,f,CO.C'()OH, 
which  is  oxidised  by  permanganate  to  a  glycol, 
t'l-.U^ciO,.  The  following  structure  is  siiggested 
for  copaene  : 

.C[CH  (CHj)  jJ.CH.OH— CIIj 
CHf  I        --^  I 

^ciT,.rTi(ciia).cn.cHj.  c(cn,) 

—J.  B. 


^\r 


Antijii/rinc  ;     Transfunmiliitn    of - 


into    diunti- 


pijrinemelhime  by  formuklehyde.  [Detection  of 
antijii/rine  in  pi/rumidone.]  O.  Aslre.  Bull.  Hoc. 
('him.,  1015.  1'7,  175—179. 

Antipvhink  is  rapidly  transformed  into  dianti- 
pyrinemetliane  at  about  90°('.  )iy  formaldehyde 
in  prcwenco  of  water,  but  a  trace  of  alkali  is  sutti- 
cient  to  hinder  the  reaction  and  render  it  incom- 
plete. ^'e.ssels  of  platinum  or  of  glass  previously 
well  washed  with  lioiliiig  hydrochloric  acid  should 
therefore  Ije  used  in  the  operation.  Pyramidone 
(dimethylanxinoantii)yrine)  inhibits  the  reaction 
completely  unless  carefully  neutralised  with  acid. 
Ant  ip\-rine  is  detected  .and  estimated  in  pyramidone 
by  dissolving  1  grin,  in  5  c.c.  of  water  on  the 
water-t)ath  and  neutialising  with  formic  acid  in 
presence  of  inethyl  orange  ;  1  c.c.  of  formaldehyde 
is  added,  and  the  mixture  warmed  for  I J  hours 
on  the  water-bath.  After  standing  for  12  hours 
the  yield  of  diantipyrinemethane  crystals  is 
approximately  009  grm.  per  01  grm.  of  anti- 
pyrine  in  thc^  original  pyr.amidone. — J,  R. 

Phcnylnrcthane  derivatives  as  local  antrsfhclies.  K. 
Fromherz.  Arch.  exp.  Path.  u.  Pliarm.,  1914,  76, 
257.    (_'lu-m.-Zeit.,  1015,  39,  Hep.,  Uil. 

Tht5  introduction  of  a  urc-tliane  or  phenylurethane 
grouping  into  a  substance  has  little  influence  on 
its  action  as  a  local  aiijesthetic. — T.  C. 


Hydrazones  ;  Autoxidation  of .     M.  Busch  and 

W.  Dielz.     Bc-r.,  1914,  47,3277— 32G1.   '  J.  Ohem. 

Soc,  1015,  108,  i.,  307—308. 
When  solutions  of  aliliOiydephenylhydrazones  in 
hydracarbcins  are  exposed  to  air  ,uiil  light,  the 
primary  product  is  a  pc-roxide,  which,  uiidc;r  suit- 
able circumstances,  can  be  readily  isolated.  These 
peroxides  are  relatively  stable  in  .solution,  but, 
when  dry,  are  generally  highly  unstable,  frequently 
exploding  after  a  short  time  witlioiit  apparent 
reason.  Benzaldehyde/^-liromoplienylhydrazotie 
in'this  respect  forms  a  marked  exception.  Water 
do(>s  not  .appear  tn  have  a  marked  eltect  on  the 
autoxidation  of  hydrazones. 

The  hydrazone  iieroxides  readily  give  up  one 
atom  of  oxygen,  and  can  tlius  be  estimaled  iodo- 
metrically.  one  lialf  of  the  oxygen  bcdng  u.sed  in 
oxidising  the  hydriodic  acid,  whilst  tlie  other 
remains  in  t  lie  molec  ule,  forming  the  corresponding 
acyl-hydrazine  : 
RCHNNHB-f2HI=Ij+Il20-|-RC(OH):N-NHrt^-. 

I         I  BCONHNHR. 

O O 

The  hydrazone  peroxides  are  very  susceptible  to 
the  action  of  hydrogen  and  hydroxyl  ions.     In  thic 
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former  case  an  acylhydrazine  is  first  formed,  wMch 
is  partly  oxidised  by  the  available  oxygen  atom  of 
the  unchanged  peroxide  to  the  corresponding  azo- 
compound ;  in  the  latter  case,  larger  quantities  of 
other  products  are  formed. 

The  preparation  of  the  peroxides  is  generally 
effected  by  the  action  of  oxygen  under  slight  pres- 
sure on  a  solution  or  suspension  of  tlie  hydrazone 
in  benzene  or  petroleum. 

Secondary  amides  ;   Neiv  method  for  the  preparation 

of .     K.   Brunner.     Ber.,   1914,   47,  2671 — 

2680.     J.  Chem.  Soc,  1915,  108,  i.,  224—225. 

Potassium  cyanate  reacts  with  acetic  anhydride 
diluted  with  benzene  or  ether,  in  accordance  with 
the  equation 

KCNO+2(CH3CO),0  =  CeH,03N+CO,+CH3C02K. 

The  nitrogen  compound  (probable  constitution 
CH3CO.OC(CH3)  :  N.COCH3)  is  a  colourless  liquid, 
b.  pt.  86° — 90°  Cat  11  mm.,  solidifying  to  rect- 
angular leaflets,  m.  pt.  7° — 8°  C.  :  when  heated 
under  ordinary  pressure  it  yields  diacetamide  and 
a  carbonaceous  residue.  Diacetamide  is  also  pro- 
duced when  the  new  substance  is  exposed  to  the 
atmosphere  for  a  short  time,  and  in  the  al)sence  of 
special  precautions,  diacetamide  is  the  usual  pro- 
duct of  the  interaction  of  potassium  cyanat«  and 
acetic  anhydride.  Good  yields  of  secondary 
amides  can  be  obtained  in  a  similar  way  from 
propionic,  butyric,  and  isobutyric  anhydrides,  but 
with  benzoic  anhydride  the  yield  of  dibcnzamide 
is  very  poor,  small  quantities  of  tribenzamide  and 
benzonitrile  also  being  obtained.  Potassium  thio- 
cyanate  exhibits  similar  behaviour  to  the  cyanate 
towards  acetic  anhydride,  giving  diacetamide. 
,  Semicarbazide  hydrochloride  is  a  convenient  re- 
agent for  distinguishing  secondai-y  from  primary 
amides.  With  the  latter  class  of  compound  no 
appreciable  change  is  obtained  in  aqueous  solution 
with  this  substance  to  wliich  a  little  potassium 
acetate  has  been  added,  whereas  diacetamide  under 
these  conditions  gives  a  deposit  of  hydrazoform- 
amide. 

Methylenediam,ine.     P.  Knudsen.     Ber.,  1914,  47, 
2698 — 2701.     J.  Chem.  Soc,  1915,  108,  i.,  220. 

DiFORMOMETHYLENEDIAMIDE,  CH  j  (NH  •  COH ) ,, 

was  prepared  by  heating  together  60  grms.  of 
trioxymethylene  and  180  grms.  of  formamide  for 
4 — 5  hours  under  a  reflux  condenser  ;  yield,  77 
grms.  Hydrolysis  of  tliis  by  concentrated  hydro- 
chloric acid  gave  rise  to  57  grms.  of  methylene- 
diamine  dihydrochloride,  colourless,  hygroscopic 
prisms.  By  hydrolysis  with  nitric  acid,  the  nitrate 
was  obtained  in  prismatic  crystals  wliich  on  heating 
melt  and  then  explode  ;  the  sulphate,  small 
crystals,  was  obtained  by  hydrolysis  with  sidpliuric 
acid  of  50%  concentration.  It  was  not  found 
possible  to  isolate  the  free  base  ;  solutions  in  such 
solvents  as  alcohol  are  fairly  stable  and  have  an 
ammoniacal  odour.  The  hydrochloride  decomposes 
rapidly  in  aqueous  solution,  producing  formalde- 
hyde ;  when  heated  with  formaldehyde  solution 
the  hydrochloride  reacts,  forming  methylamine 
hydrochloride  and  carbon  dioxide. 

Formaldehyde  and  ammonia  ;    The  Plochl  reaction 

between .     P.     Knudsen.     Ber.,     1914,     47, 

2694—2698.     J.     Chem.     Soc,     1915,     108,    i., 
220—221. 

The  reaction  between  formaldehyde  and  ammonia 
or  amines  discovered  by  Plochl,  which  has  been 
used  for  the  preparation  of  trimethylamine  (Esch- 
weiler,  Berichte,  1905,  38,  880  ;  Koeppen,  Ber., 
1905,  38,  882)  and  of  methylamine  (Brochet  and 
Cambier,  Comptes  rend.,  1895,  120,  449),  can 
be  applied  also  to  the  preparation  of  dimethyl- 
amiue  by  distillation  of  a  solution  of  ammonium 


chloride  in  a  sufficient  excess  of  formaldehyde  solu- 
tion under  ordinary  pressure  ;  the  distillat-e  from 
100  grms.  of  amnionimu  chloride  and  1  kilo,  of  40% 
formaldehyde  solution  contained  5-7  grms.  of 
ammonium  chloride  with  1 1  -3,  661.  and  44-4  grms. 
respectively  of  the  hydrochlorides  of  methylamine, 
dimethylamine,  and  trimethylamine. 


Aldehydes  ;    New  syntheses  of  - 


/.     E.  Spiith. 


Monats.  Chem.,  1915,  36,  1—12.     J.  Chem.  Soc, 
1915,   108,  i.,  262—263. 

Ethoxtacetal  reacts  with  magnesium  alkyl  or 
aryl  halides  to  form  two  ethers,  thus  : 

CHeO.CH^.CHCOC.HsV  +  MgIlX->C,H50.CHR.CH.OC.Hj ; 
&.H60.c:HR.CH2.OC2H5+MgRX-(.CHR:CH.0CjH5." 

These  ethers  are  readily  hydrolysed  to  the  same 
aldehyde,  and  the  method  offers  a  convenient 
synthesis  even  of  sensitive  aldehydes.  Several 
sxibstituted  phenylacetaldehydes  are  described  ; 
they  all  possess  fragrant  odours.  Ethoxyacetal, 
b.  pt.  57° — 58°  C.  at  11  mm.,  was  prepared  from 
bromoacetal  (Preundler  and  Ledru,  Comptes  rend., 
1905,  140,  79-1)  Ijy  heating  it  with  a  cold  con- 
centrated solution  of  sodium  ethoxide,  and  was 
purified  by  boiling  with  sodium.  The  aldehydes 
were  prepared  by  adding  ethoxyacetal  to  the 
Grignard  reagent,  heating  the  mixture  under  a  reflux 
condenser  (allowing  the  solvent  ether  to  escape), 
decomposing  the  product  by  dilute  hydrochloric  or 
acetic  acid,  isolating  and  distilling  the  mixed  ethers, 
and  allowing  these  to  drop  into  boiling,  about  50% 
sulphuric  acid  at  such  a  rate  that  the  products 
distilled  over  in  the  steam.  The  aldeliydes  were 
isolated  from  the  ethereal  extract  of  this  distillate 
by  means  of  sodium  bisulphite,  and  the  unchanged 
ethers  submitted  to  hydrolysis  again. 

Attempts  were  also  made  to  prepare  chloro- 
hydrins  by  the  interaction  of  chloroacetaldehydo 
with  magnesium  alkyl  or  aryl  halides  and  to  con- 
vert these  into  glycol  ethers  and  then  into  alde- 
hydes, but  in  most  cases  ethylene  oxides  were 
obtained. 

Tautomeric,    isomeric,    and    polymeric    substances ; 

Method  of  distinguishimj from  polymorphic 

substances.    N.  V.  Sidgvvick.    Chem.  Soc.  Trans., 
1915,  107,  672—678. 

When  a  substance  occurs  in  several  modifications 
this  may  be  due  either  to  a  difference  in  the 
.structure  of  the  molecules  (tautomerisin,  dynamic 
isomerism,  or  polymerism)  or  in  the  arrangement 
of  the  molecules  in  the  crystal  (polymorphism). 
In  the  latter  case  the  difference  disappears  when 
the  substances  are  dissolved  or  vaporised.  If  a 
substance  occurs  in  two  forms  and  a  quantity 
of  the  less  soluble  form  be  added  to  a  satiu'ated 
solution  of  the  more  soluble  form,  the  total  con- 
centration will  not  increase,  but  may  possibly 
diminish,  if  the  substances  are  polymorphic, 
whereas  if  the  two  forms  are  tautomeric,  the  less 
soluble  form  will  dissolve  in  the  solution, 
irrespective  of  the  presence  of  the  more  soluble 
form  (unless  the  tautomeric  change  is  very  rapid), 
and  the  concentration  will  increase.  The  change 
in  concentration  is  readily  ascertained  by  deter- 
mining the  freezing  point  of  the  pure  solvent, 
adding  successively  small  quantities  of  the  finely- 
powdered,  more  soluble  modification  until  the 
solution  is  saturated,  shown  by  the  freezing  point 
remaining  constant,  and  then  adding  successive 
small  quantities  of  the  finely-powdered,  less 
soluble  form  until  the  freezing  point  is  again 
constant.  A  lowermg  of  the  freezing  point  on 
the  addition  of  the  less  soluble  form  (corre- 
sponding to  an  increase  of  concentration)  indicates 
that  the  two  towns  are  taut<3meric  or  isomeric. 
If  only  a  small  depression  of  the  freezing  point  is 
obtained  on  the  addition  of  the  less  soluble 
modification,  the  depression  given  by  this  alone 
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in  the  puro  solvent  should  be  determined.  By 
this  niethod.  usin^;  heiizene  a-s  the  solvent,  it  was 
found  that  the  two  plitluUyli>lu-iiylhydray.ides, 
ni.  pt.  181°  t^..  are  polyinorphic,  whilst  the  third 
form,  ni.  pt.  21ti°('.,  is  isomeric-  or  tautonierie  ; 
the  two  phthalylphi'iiyhnetliylli_\dra/.i(les,  white 
and  yellow,  the  two  forms  (neetlles  ami  stout 
prisms)  of  ;j-bromoa<etaiiiliile  and  2.4-dil)ronio- 
acctanilide,  the  yellow  p-nitrophenol  insensitive 
to  light  and  the  yellow  form  sensitive  to  light, 
are  in  each  ejise  polymorphic,  whilst  the  keto  and 
enol  forms  of  ln-nzoylcaniphor  and  the  dextro 
and  l.-evo  forms  of  camiihoric  anhydride  behave 
as  tautomeric  or  isomeric  compounds. — T.  C. 

Ethyl  acetate  :  Anuli/sis  of- — ~.  P.  .Szeber^nyi. 
Z.  anal.  Chem.,  1914,  53,  fSS,-?.  J.  Chem.  Soc, 
191.5,  108,  ii.,  2i)2— 293. 

The  ester-content  is  found  by  saponification.  A 
quantity  of  25  grms.  of  the  acetate  is  then 
saponified  with  aqueous  alkali  solution,  distilled, 
and  the  alcohol  estimated  in  the  distillate?;  the 
quantity  of  alcohol  thus  found  represents  that 
present  both  in  the  combined  .-vuil  free  state  in  the 
sample,  and  the  amount  of  fr.c  .ilccdiol  is  calculated. 
The  quantity  of  water  present  in  the  sample  is 
found  by  difference.  The  total  amount  of  alcohol 
may  also  be  found  by  oxidising  the  sample  directly 
with  potas-sium  bichromate  .solution  in  the  presence 
of  sulphuric  a<-id.  One  c.e.  of  :V/2-potassium 
bicliromate  solution  corresi)onds  with  5-7025  mgrm. 
of  ethyl  alcohol.  In  this  estimation  the  combined 
alcohol  is  oxidised  ;i,s  well  as  the  free  alcohol, 
if  the  latter  is  present,  whilst  the  acetic  acid 
liberated  is  not  attacked. 

Salicylates  of  lead  and  copper.    W.  O.  de  Coninck. 
Bull.  Soc.  Chim.,   1915,   17,  103—164. 

Normal  leaxl  salicylate  dihydrate  wa.s  obtained 
by  gratlually  dissolving  lead  carbonate  in  an 
aqueous  solution  of  the  acid  at  70°  C.  and  cooling 
slowly.  Mixtures  of  biisic  salts  from  which  no 
homogeneous  salt  could  be  isolated  resulted  when 
the  above  salt  was  warmed  with  ammonia  under 
varying  conditions.  Normal  cupric  salicylate 
dihydrate  was  prepared  by  mixing  strong  .aqueous 
solutions  of  normal  cah-ium  salit-ylate  and  copper 
sulphate,  adding  alcohol,  and  cooling  rapidly  ; 
it  is  readily  resolved  into  basic  salt  and  free  acid 
when  warmed  with  water,  alcohol,  or  ether. 
The  normal  salicylates  of  divalent  metals  are 
considered  to  be  molecidar  complexes  of  the  ba,sic 
salts  with  salicylic  acid  ;  the  less  stable  members 
are  decomposed  in  the  manner  exemplified  l)y  the 
cupric  salt,  while  the  more  st.able  nn-mbci-s  are 
resolved  at  the  temperature  of  decomposition  of 
salicylic  acid  into  basic  salt,  phenol,  and  carbon 
dioxide. — J.  R. 

Mercurial  powder.  P.  G.  Unna.  Dermatol. 
Wochensch.,  1915,  337.  Phi'm.  and  Drug., 
1915,  86,  r.n. 

When  mercury  is  triturateil  with  turpentine  oil 
and  lycopodium,  a  dry,  uniform,  yellowish-grey 
powder  is  obtain<-d  almost  immediately,  in  wliich 
the  mercury  remains  completely  divided.  A 
powder  containing  33%  of  mercury  can  be 
prepared  in  this  way.  The  product  (-an  be  worked 
up  readily  into  men-urial  ointment  and  plasters. 

CUral  in  concentrated  oil  of  lemon  ;    Determination 

of .      E.   Boi-ker.      J.   prakt.    Chem.,    1914, 

[ii],   90,  393—404.      J.   Chem.   Soc,    1915,   108, 
ii.,  294. 

Concentrated  oil  of  lemon  is  adulterated 
principally  by  addition  of  citral  derived  from 
lemon-grass  oil.  Such  addition  does  not  increase 
the  content  of  volatile,  oxygenated  compounds, 
on  which  the  value  of  the  oil  as  a  perfume  depends. 
The  citral-content  of  these  oils  may  be  deterinined 


with  a  considerable  degree  of  accuracy  by  the 
soilium  sulphite  method  devised  by  Burgess 
(this  .1..  lilUl,  117>S);  methods  in  which  soilinm 
liisuipliiti'  is  used  give  erroneous  results.  The 
proportion  of  litral  ])resent  is  not  sullicient  to 
indiiate  addition  of  citral,  but,  taken  in  conjuiu-tioii 
with  the  hydi-ocarboii-confent  of  the  oil  (compare 
this  .1.,  191  1,  275),  it  will  show  if  the  proportion 
added  is  large.  The  highest  percentage  of  <-itral 
found  in  oil  of  lemon  free  from  ter|)enes  and 
ses((uiterpcnes  is  00.  the  i-ontent  varying  invei-sely 
with  the  hydrocarbons  present.  (V)nsequently, 
if  an  oil  of  lemon  contains  either  no  hydroc-arboiis 
and  more  than  00 "„  of  citral,  or  50%  of  hydro- 
carbons and  more  than  33 "„  of  citral,  adclition 
of  the  latter  must  have  cjccurred.  .Since,  however, 
the  genuine  hydroc.arlion-free  oil  usually  contains 
less  than  00%  of  citral,  the  above  method  gives 
no  more  than  the  minimal  value  of  the  adidteration, 
and  may,  unless  the;  Latter  amounts  to  about  20%, 
ncjt  detect  it  at  all. 


Vanillin  ;     Reactions    of 


E.    P.    Haussler. 


Z.  anal.  Chem.,  1914,  53,  091—095.  J.  Chem. 
Soc.  1915.  108,  ii.,  294.  (Compare  this  J.,  1914, 
012  ;     1915,  573.) 

Whe.v  albumin,  c;i.sein,  peptone,  or  fibrin  is  treated 
with  a  small  quantity  of  dilute  alcohol  and 
evaporateil  with  the  addition  of  v.anillin,  a  yellow 
colciration  is  obtaineil  which  changes  to  violet 
when  treated  with  hydrochloric  acid  and  again 
evaporated.  Blue  or  violet  colorations  are 
obtained  by  subsequent  treatment  with  ammonia 
and  then  with  hydrochloric  acid.  Urea  yields 
a  yellow  coloration  when  c^vaporated  with  vanillin 
and  the  residue  treated  with  hydrochloric  acid, 
and  a  red  coloration  after  treat nieut  with  ammonia 
and  hydrochloric  acid.  The  colorations  obtained 
under  similar  conditions  with  gelatin  are  brown. 

U nsaturatcd  comjiounds  ;  Behaviour  of totcards 

phosphorus  and  oxi/rjen.  Oxidation  catah/sis.  It. 
R.  Willstatter  anclE.  Sonnenfeld.  Bc-r.,  1914, 
47,  2801—2814.  .T.  Chem.  Soc,  1915,  108,  i., 
320-328. 

It  has  been  shown  previouslv  (J.  Chem.  Soc, 
1913,  104,  i.,  1200)  that  osmium  facilitates  the 
oxidation  of  unsaturated  compounds  by  gaseous 
oxygen,  and  colloidal  osmium  has  now  been  found 
to  be  nuich  more  efTective  than  the  ordinary 
powder.  The  behaviour  of  phosphorus  is 
essentially  dilTerent  from  that  of  osmium,  in  that 
the  phosphorus  enters  int<j  the  compf)sition  of 
the  product.  In  the  experiments  with  phosphorus, 
this  element  was  used  in  a  finely  divided  condition, 
obtained  by  shaking  with  warm  water  and  then 
cooling  ;  benzene,  light  petroleiun,  and  cyclo- 
hexane  were  used  as  solvents.  The  formation 
of  the, new  phosphorus  compounds  can  be  easily 
observed  by  introducing  the  phosphorus  together 
with  a  solution  of  the  olefine  into  a  test-tid)e 
and  allowing  access  of  air  through  a  calcium 
chloride  tube,  when  colourless  needles  appear 
in  a  fc-w  houi"s.  Analysis  of  the  products,  together 
with  measm-ements  of  the  ratio,  oxygen  absorbed  : 
olefine  consmned  :  phosphorus  consumed,  prove 
the  addition  of  the  grouping  I'zO,  at  the  double 
bond.  By  checking  the  absorption  at  an  intermediate 
point  products  c-ontaining  the  added  group  P2O3 
can  be  obtained.  These?  tiwo  cla.sses  of  compounds, 
from  their  analogy  in  composition  to  the  nitrositc^s 
anci  nitrosates  of  the  terpenes,  are  termed  phos- 
pliorites  and  phosphorates,  and  their  behaviour 
suggests  the  structures 

:C.P(:0)\  :C— P(:0). 

>0      and       •  >0 


:C.O.P  -^ 


:C.O.P(:0) 


/^ 


respectively.     The  phosphorates  are  very  hygro- 
scopic, colourless  ot  pale  yellow  solids,  vigorously 
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decomposed  by  water,  giving  an  ester  acid  (I.) 
which  further  undergoes  hydrolysis  into  phosphoric 
acid  and  a  phosphinic  acid  (II. ). 

J        :  C.PH(  :  0)0H   jj     :  C.PH(  :  0)0H 
:  C.O.PO(OH)2         '    :  C.OH 

Tlie  decomposition  of  the  phosphorates  by  water 
is  so  vigorous  that  Hame  may  ensue,  due  to  the 
formation  of  phosphine  from  tlie  phosphinic  acid, 
and  to  this  source  is  also  due  the  phosphine  odour 
observable  with  the  phospliorates  and  still  more 
with   the   phosphorites. 

Cyclohexene  phosphorate,  CeHioPoOj,  is  a 
hygroscopic,  pale  yellow,  crystalline  po^^der  with 
ail  odour  of  phosphine  due  to  the  action  of  moisture  ; 
when  heated  it  decomposes  generally  near  160°  C. 
Menthene  phosphorate.  C'loUiaPaO,,  yellowish- 
white  powder,  pinene  phosphorate,  Cn.HigPjO,, 
and  trimethylethylene  phosphorate  were  also 
prepared.  AJlyl  alcohol  behaved  exceptionally, 
yielding  a  colourless,  crystalline  substance  of  the 
composition.  (CsHeOjjPjOe.  Unsaturated  acids 
and  esters  also  yield  phosphorates  ;  thus,  oleic  acid 
gave  an  amorphous  phosphorate,  C'uHijOj.PaOi, 
olive  oil  gave  an  amber-like  resin,  whilst  poppy 
oil  produced  a  gelatinoxis  compound. 

The  inhibitive  effect  of  ethylenic  compounds  on 
the  luminous  oxidation  of  phosphorus,  attriljuted 
by  Schonbein  to  their  effect  on  the  ozone  which 
acts  as  a  positive  catalyst,  is  explained  by  the 
authors  as  due  to  the  formation  of  a  thm  film 
of  resinous  substances  arising  from  the  action  of 
moisture  on  the  primarily  formed  phosphorate. 
Attention  is  drawn  to  the  formation  of  phos- 
phorates in  the  so-called  "  phosphorated  oils," 
such  as  a  solution  of  phosphorus  in  olive  oil, 
and  theii'  jiossible  influence  on  the  medicinal 
properties. 

Arsenic  ;    AVw  melhod  for  Ihc  introduction  of - 

into  orqanic  compounds.  O.  Roeder  and  N.  Blasi. 
Ber..  1914,  47,  2748—2752.  J.  Chem.  .Soc.  1915, 
108,  i.,  331. 
Contrary  to  the  observation  of  JItchaelis 
(Annalcn.  VMvl.  320,  271;  321,  141),  the  clJoro- 
mercuri-compounds  of  the  type  U.HgCl,  easily 
derivable  from  unsaturated  substances  in  many 
cases,"  supply  au  easy  method  of  producing  organic 
dichloro-arsines  by  the  reaction  E.ngCl+AsCls  = 
HgC'lj+KAsClj.  Such  grouxjs  as  the  carboxyl, 
hydroxyl,  and  amino-radicles  which  react  with 
arsenic  trichloride  must  be  suitably  i:>rotected 
in  order  to  avoid  the  formation  of  hydrogen  chloride, 
and  the  method  is  also  limited  by  mercuration  of 
a  substituted  benzene  generally  yielding  only 
ortho-  and  para-coiupounds.  of  which  the  latter 
are  alone  capable  of  reacting  readily  with  the 
arsenic  tricliloride.  This  characteristic  difference 
between  the  substituent  chloromercuri-groups 
in  the  ortho-  and  para-positions  renders  possible 
the  production  of  a  new  class  of  compound  con- 
taining both  merciu'y  and  arsenic,  the  therapeutic 
value  of  which  may  be  consideralile.  The  follow- 
ing are  given  as  examples.  A  mixture  of  100  c.c. 
of  pure  benzene  with  50  c.c.  of  an  acetic  acid 
solution  of  menuric  acetate  was  heated  in  a 
closed  fiask  in  boiling  water  for  five  hours.  The 
benzene  filtrate  and  washings  were  evaporated 
to  a  small  bulk  and  treated  with  an  alcoholic 
solution  of  calcium  chloride,  when  chloromercuri- 
benzene  separated.  When  30  grms.  of  chloro- 
mercurilienzene  was  heated  on  the  water-Ijath 
with  100  grms.  of  arsenic  trichloride  for  four  to 
five  hoiu's,  crystals  of  mercuric  chloride  separ- 
ated, and  the  supernatant  liqxiid  on  distillation 
yielded  phenyldichloroarsine,  OuHr.AsClj,  b.  pt. 
250° — 255°  C,  a  pungent  liciuid  which  could  be 
converted  by  the  action  of  chlorine  and  water 
into  phenylarsinic  acid,  m.  pt.  158°  C.  Bromo- 
niercuribenzene     and     iodomercuribenzene     were 


also  prepared  in  a  similar  manner,  and  reacted 
satisfactorily,  as  also  did  the  acetoxymercuri- 
Compound,  with  arsenic  trichloride.  By  inter- 
action of  chloromercuri-anisole  with  arsenic  tri- 
cliloride  in  the  same  proportions  and  under  the 
same  conditions  as  for  the  corresponding  benzene 
compound,  anisyldichloroarsine  was  obtained, 
and  was  further  converted  into  anisvlarsinic  acid, 
m.  pt.  179°— 180°  C. 

Arsinic   acids  ;     Secondary   alipliaiic-aromaiie  - 


and  their  reduction  prodiu;ts,  especially  3  .  3'- 
diaminx>-\  .  i'-dihydroxydiphenyldimethyldiarsine. 
A.  Bertheim.  Ber..  1915,  48,  350—359.  J.  Chem. 
Soc,  1915.  108,  i.,  331—332. 

The  reaction  of  alkyl  halides  with  aromatic 
ai-senic  oxides  in  the  presence  of  alkali  (compare 
EhrHch  and  Berthemi,  Berichte.  1910,  43,  917), 
leading  to  the  formation  of  alkyl-aryl-arsinic 
acids,  has  l)een  found  to  be  of  general  appli- 
cation. Iodides  are  more  reactive  than  chlorides, 
but  the  hydriodic  acid  formed  interferes  with 
the  isolation  of  the  arsinic  acid  and  must  be 
removed  either  by  precipitation  with  silver  nitrate 
followed  by  precipitation  of  the  silver  salt  of  the 
arsinic  acid,  or  by  treatment  of  the  reaction  mixture 
with  freshly  precipitated  silver  chloride.  The 
secondary  arsinic  acids  are  well  crystallised  sub- 
stances, which,  like  cacodylic  acid,  have  an 
amjilioteric  character  ;  they  are  extraordinarily 
resistant  to  oxidation  by  nitric  acid.  3  .  3'- 
Diamino-4 . 4'-dihvdroxydiphenyldlmethyldiarsine, 
As2(CH3)2[CjH3(C)H).NH2],,  is  colourless  and 
forms  crystalline  salts  ;  its  toxicity  is  greater, 
and  its  therapeutic  action  less,  than  that 
of       salvarsan.  Phenylmethvlarsinic         acid, 

(C.in5)(CH3)AsO.OH.  white,  silky  needles,  m.  pt. 
17tl-5°  C.  after  previous  softening,  is  prepared  by 
the  action  of  methyl  iodide  on  a  solution  of 
phenylarsine  oxide  in  alcohol  and  lO.V-sodium 
hydroxide,  and  is  purified  through  the  silver  salt, 
C^HnOoAsAg.  Its  acjueous  solution  is  acid  to 
litmus,  but  not  to  methyl  orange.  It  yields  a 
hydrochloride  and  a  crystalline  nitrate.  Phenyl- 
ethylarsinic  acid  crystallises  in  colourless,  four- 
sided  prisms  combined  with  pyramids,  m.  pt. 
108°  C.  (after  previous  softening)  when  rapidly 
heated.  Phenylisoamylarsinic  acid,  prisms,  melts 
at  108°  C.  after  pi-evious  softening.  p-Amino- 
phenylmethylarsinic  acid  is  a  crystalline  powder, 
m.  pt.  201°  C  after  previous  softening.  The 
corresponding  acetyl  derivative  is  prepared  from 
p-acetylaminophenylarsine  oxide.  and  forms 
needles,  m.  pt.  260°  C.  (decomp.)  after  previous 
softening.  Phenylbenzylarsinic  acid,  shining 
needles,  m.  pt.  206° — 207°  C.  after  previous 
softening,  is  decomposed  by  hot  concentrated 
hydrochloric  acid  into  benzyl  chloride  and  phenyl- 
arsine oxide  or  dicliloride.  3-Nitro-4-hydroxy- 
phenylmethylarsiuic  ac-id  melts  at  232°— 233°  C. 
(decomp.).  Sodium  hydrosulphite  reduces  it  to 
the  amino-derivative,  needles,  m.  pt.  206° — 207°  C. 
(decomp.)  after  previous  darkening,  and  this 
when  treated  with  hypophosphorous  acid  of  sp.  gr. 
1136  and  hydriodic  acid  of  sp.  gr.  1-7.  yields 
the  hypophosijhite  of  3.3'-dianiino-4.4'-di- 
hydroxydiphenyldimethyldiarsine. 

Stilbenearsinic  acids  and  their  derivatives.  Aromalic 
iirsenic  compounds.  IX.  P.  Karrer.  Ber..  1915, 
48,  305—315.  J.  Chem.  Soc.  1915,  108,  i., 
333—334. 

Tire  author  has  prepared  a  number  of  arseno- 
stilbene  derivatives  in  which  the  phenyl  radicles 
are  joined  by  two  bridges.  5-Nitro-2-methyl- 
phenylarsinic  acid  is  transformed  by  moderately- 
concentrated  sodium  hydroxide  into  dyes  of  the 
I    type   of    Mikado    brown,    which   on   reduction   in 
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alkalino  Koluticm  yield  r).5'-(liaiiiino-3.-2'-stilben0- 
(liarsiiiif  acid,  from  wliich  5.r)'-diainiiio-  I.l'- 
arsonii-3.2'-stilbene, 

/  As:  As  V 
NH,.C,H,<  V  .II  ..NIT  3 

is  obtained  by  means  of  hydrosulphitc.  5.5'-Dia- 
niiiui-1 .  4'-ililiy(lii)xy-l  .  r-ai-seru)-2  . '.i'-stilhent:  is 
obtained  by  eoiKlensatioii  of  4-chloi'i)-5-iiiti'<)-()- 
tolylarsiiiic  acid  to  J.l'-dicliloro-i^.rj'-dinitro- 
2.2'-stilbenediarsinic  aeid.  The  clilorine  of  tlie 
latter  is  replaced  by  bydroxyl  Ijy  the  action  of 
concentrated  sodium  liydi-oxide,  and  tlie  resulting 
compoun<l  reiiuced  to  tlic  required  stilbene  deriva- 
tive. The  pliysiolojiical  lu-opirlies  of  tlie  sub- 
stances are  disappointing.  o-Tolylarsinic  aci<l, 
needles,  m.  pt.  loO' ('.,  is  best  prepared  by  tlie 
addition  of  sodium  arsenite  to  a  diazotised  -solution 
of  o-toluidine,  removal  of  I'xcess  of  arsenic  by 
hydrogen  peroxide,  and  pin-ification  by  means  of 
the  magnesium  salt.  It  is  converted  by  a  mixture 
of  concentrated  sulphuric  acid  and  nitric  acid  of 
sp.  gr.  1-49  into  5-nitro-o-tolvlarsinic  add,  needles, 
which  darken  at  230"  ami  "melt  at  2tU°  C.  The 
latter  is  converted  by  sodium  hydroxide  into  a 
complex  mixture  of  dinitroso-,  azoxy-.  and  azo- 
stilbenediarsinic  aciils.  which  is  transformed  by 
treatment  with  sodium  hydroxide  and  zinc  dust 
into  sodivnn  .').r)'-di.aniin(i-2.2'-slilli<>iiiili.U'siiiate, 
<"uH,40oN,As2Xa.j,4IK(),  from  which  the  corres- 
ponding a<-id  is  readily  (jbtained.  Energetic 
reduction  of  the  latter  gives  ."..5'-diandno-i.l'- 
arseno  - 2.2' - st ilbene.  '>.'>'-  Dinitro-2.2 ' - st ilbene- 
diarsinic  acid  is  obtained  by  oxidation  of  the 
corn.'sponding  phenylai'sinii-  acid  by  sodium  hypo- 
chlorite and  forins  whili'  crystals.  :^.5-l)iiutro-4- 
hydroxy-o-tolylarsinic  acid,  yellow  needles,  is 
prepared  by  nitration  of  4-hydroxy-o-tolyl,irsinic 
acid  ;  with  concentrated  sodium  hy<lroxide 
solution  it  gives  a  stilbene  dye.  4-(/'hloro-o- 
tolylarsinic  aiiil.  needles,  m.  pt.  199"  ('.  after 
.softening  at  19.")"  t".,  is  formed  by  the  addition 
of  sodium  arsenite  to  a  dia/nti.sed  solution  of 
jj-chloro-o-toluidiiie,  and  is  nitrat<'d  by  concen- 
trated sulphuric  and  nitric  acids  at  30" — 40°  (J., 
to  4-chloro-:)-nitro-o-tolylarsiinc  acid,  leaflets, 
m;  pt.  21,5°  C.  The  latbr  yiel.ls  a  stilbene  dye 
when  treat«'d  with  sodium  hydroxide,  in  which, 
however,  the  chlorine  atom  is  si  ill  jjresent.  4.4'- 
Dichloro  -o.o'-dinilro  -  2.1! '-si  ilbcnediarsinic  acid, 
white,  crystalline  j)owil<r,  is  obtained  by  the 
action  of  sodium  hypiH-hlorite  on  an  alkaline 
solution  of  4-chloro-5-nilro-o-tolylarsini<-  acid, 
and  is  converted  by  further  tri-,atmcnl  with  sodium 
hypochlorite  and  sodium  hydroxide  into  '>.'>'- 
<lini)ro-4.4'-diliydroxy-2.2'-slillicnediarslnic  acid, 
frotn  which,  by  reduction,  r).r)'-diamino-4.4'- 
dihydroxy-l.l'-arsi'no-2.2'-stilbeni'  is  isolated. 

Esters  of  silicic  acid.    (i.  Pellini.    (iaz.  Chim.  Ital., 
1915,   45,   I.,'  3.S0— ^3.S5. 

By  the  interaction  of  suitabli-  proportions  of 
i-borneol  and  silicon  tetiadiloride  dissolved  in 
petrolemn  spirit,  thi'  .Tuthor  obtained  tetra-/- 
bornyl  silicate,  ((',„n,:())4Si,  tri-M)ornyl  mono- 
chlorosilicic  ester,' (C,„II,;(  IjjHiCl,  <li-/-boriiyl  di- 
chlorosilicie  ester,  and  mono-/-bornyl  trichloro- 
silicic  eater.  The  first  two  are  crystallin(!  solids, 
melting  at  291"— 292"  and  21.5°— 218°  C.  respect- 
ively, and  easily  soluble  in  petroleimi  spirit, 
benzene,  ,ind  toluene.  The  dichloro-compoiuid 
is  .solid  below  20°  C.  and  boils  at  203"— 205°  C. 
at  10  mm.  pressure.  The  trichloro-coinpound 
boils  at  140° — 142°  C.  at  700  mm.,  and  when 
dissolved  in  anhydrous  ether  and  heat^-d  with 
silver  oxide,  is  converted  into  the  norm.al  Jbornyl 
ester  of  dimetasilicic  acid,  ((',oH,;).;8jO,;  ;  this 
separates  from  ether  in  gla-ssy  scalc-s  which 
soften  at  about  92°  C.  but  have  no  definite  melting 
point. — A.  S. 


CoUoiildl  miilici)iiil  suhstaiKcx.  T.  Paul.  Miinchener 
I'harm.  (ius.,  June  24,  1911.  t'hem.-Zeit.,  I9I4, 
38,   10.50. 

Tllio  objectionable  taste  of  iron  salts  is  a  property 
of  the  ferrous  and  ferric  ions  and  hence  is  ud.ssing  iii 
colloidal  iron  preparations.  In  aluminium  acetate 
and  acelotarlrate  solutions  most  of  the  alununium 
is  ]>ivsent  in  the  form  of  colloidal  basic  salt  and 
proliably,  also,  of  colloidal  hydroxide  ;  hence  the 
astringent  action  due  to  aluminium  ions  is  relatively 
feeble  and  the  solutions  do  not  eau.se  irritation 
when  applied  to  wounds.  So-called  colloidal  silvc^r 
preparations  always  contain  substances  which 
in  acpicous  solution"  lead  to  tlie  formation  of  silver 
ions,  and  it  is  probable  that  the  therapeutic  action 
of  f  he  preparations  is  due  to  these  ions.  The  quan- 
tity  of  silver  ions,  though  small,  is  sufficient,  for 
example,  to  saturate  blood,  owing  to  the  relatively 
high  concentration  of  chlorine  ions  therein,  lii 
some  .silver  pieparatioiis,  e.c/.,  protargol,  the  con- 
centration of  silver  ions  decreases  with  decreasing 
concentration  of  the  preparation  ;  in  others,  <'.(/., 
sopliol,  it  remains  approximately  constant  ;  and 
in  others,  v.//.,  argentamin,  lysargin,  collargol,  and 
silver-ammonia  compounds,  it  increases. — A.  S. 

Adsorption  [of  dyes,  alkaloid  salts,  etc.]  from  aqueous 
SdliUioii.    Freundlich  and  Poser.     See  IV. 

Oil  and  amyydalin  content  of  seed  kernels  of  Prumis 
domeMicd.    Ka-ssner  and  Ki^kelmann.   iS'ce  XII. 


Oil    of   Ntropliiinlhus    seeds.       Matthes 
See  XII. 


and    Kath. 


Unsaponifuihle  constituents  of  strophunthus  seed  oil. 
Ileiduschka  and  \^'aIll•nreuter.     See  XII. 

Urijaitic    acids  from   the   sap    of   the   sm/ar   maple. 
von  Ijippmann.     See  XVII. 

Orifiin  of  nuiliyl  aleoliol  in  brandies.  [Mctlio.ry- 
ijroups  in  cellulosir  drwis.\  \'oii  Kellenbertt.  Sec 
XVIII. 

Chemical  detection  of  blood,    (i.anassini.    See  XXIII. 

Determination  of  the  non-jn'otcin  nitroyen  in  blood. 
Greenwald.     See  XXIII. 

Patents. 

Quinoline  compounds,  and  process  of  produciny  the 
same.  A.  Ij.  Davis,  Assignor  to  Kli  Lilly  and 
Co..  Indianapolis.  Ind.  U.S.  Pat.  1.13S,930, 
May  11,  1915.    Date  of  appl.,  Feb.  21,  1913. 

By  boiling  a  .solution,  in  absolute  alcohol,  of 
pyruvic  acid,  vanillin,  and  an  .aromatic  amine,  a 
derivative  of  (iuinollne-4-carboxylic  ac^id  is  formed 
having'  in  the  2-posifion  of  the  quinoline  ring  a 
jj-hydroxy-HJ-methoxypbenyl  group,  and  having 
another  hydrogen  of  one  of  the  t'li-groups  of  the 
quinoline  ring  reiilaced  by  an  org.anic  radical, 
'riie  position  and  natuic^  of  the  latter  are  deter- 
mined by  the  ai'omatic  amine  used,  ;j-toluidine, 
for  example,  giving  the  O-methylquinoline  deriva- 
tive.—B.  V.  S. 

Quinoline  compounds,  and  process  of  producing 
same.  A.  B.  Davis,  Assignor  to  Eli  Lilly  and 
Co.,  Indianapolis,  Ind.  U.S.  Pat.  1.13.S,937,  May 
11,  1915.    Date  of  appl.,  .May  20,  1911. 

By  condensing  an  ester  of  p-aniinobenzoic-  a<id, 
an  aromatic,  aldehyde,  and  pyruvic  acid,  an  ester 
of  quinoline- l.U-dicarboxylic  acid  is  produced, 
having  the  liydrog(m  in  the  2-position  replaced 
by  an  aryl  group,  e.ii..  an  ester  of  2-phenyIcjuinoline- 
4.0-dicarboxylic  acid.  The  condensation  may  be 
effected  by  boiling  a  solution  of  the  components 
in  absolute  alcohol. — B.  Vi  S. 
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Iodine  ami  bi.fmuih  corn-pounds  of  hydroxyquinolines, 
their     homologues,     and     sttbsfitution     prodiwis ; 

Preparation    of .        Farbenfabr.    vorm.    F. 

Bayer  und  Co.  Ger.  Pat.  282,455,  Sept.  16,  1913. 
Hydroxyquinolines  or  their  substitution  products 
are  boiled  witli  bismuth  oxyiodide  for  several 
hours  in  aqueous  suspension  and  the  precipitate 
is  extracted  with  alcohol  and  ether.  The  products 
are  highly  antiseptic,  combining  the  valuable 
therapeutic  properties  of  hydroxyquinolines,  bis- 
muth, and  iodine,  without  exerting  any  harmful 
action  on  the  skin. — F.  W.  A. 

Ketones  of  the  quinoUne  and  isoquinoUne  series  ; 

Preparation  of .     A.  Kaufmann.     Ger.  Pat. 

282  457    June  20,  1913.     Addition  to  Ger.  Pat. 

276'656  (see  Fr.  Pat.  456,254  ;  this  J.,  1913,  959). 
The  process  described  in  the  chief  patent  is  also 
applicable  to  other  nitriles  of  the  quiuoline  and 
isoquinoline  series  in  which  the  nitrile  group  m 
the  pyridine  ring  is  in  the  or(?io-position  to  the 
nitrogen.  The  products,  e.g.,  quinolyl-2-  and 
isoquinolvl-1-alkvl  ketones,  are  useful  m  the  pre- 
paration "of  medicinal  products  and  in  perfumery. 

— F.  W.  A. 

Hypophysis  ;  Separation  of  the  active  constituents  of 

F.  Hoffmann-La   Roche  und    Co.      Ger. 

Pat.  282,002,  .Tan.  30.  1913. 
The  powder  obtained  by  triturating  the  extract 
of  hypophysis  (pituitary  gland)  or  the  glands 
themselves '  with  sodium  carbonate,  is  extracted 
with  chloroform,  an  alcoholic  solution  of  hydro- 
chloric acid  added,  and  the  solution  evaporated 
to  drjTiess.  On  evaporating  the  aqueous  extract 
a  very  small  amount  of  a  crystalline  residue  is 
obtained,  which  has  the  pharmacological  action  on 
the  intestines  ascribed  to  hypophysis  extracts. 
The  portion  of  the  extract  which  affects  the  blood 
pressure  and  exerts  the  peculiar  action  of  the  ex- 
tract on  the  uterus,  is  insoluble  in  chloroform,  but 
may  be  extracted  bv  alcohol.  On  evaporating  the 
neutralised  alcoholic  extract  to  dryness,  a  consider- 
able amount  of  a  nitrogenous  substance  is  obtamed. 

— F.  W.  A. 

Oleum  cadimim  [oil  of  cade  ;  jumper  tar  oill  ;  Separ- 
ation of  the  constituents  of .      I.  Bugarsky, 

L  Torok.  and  Cliinoin  Cjogyszer  es  Vegyeszeti 
Termekek  Cvavara  R.  T.  (Kereszty  und  Wolf). 
Ger.  Pat.  282,108,  May  17,  1914. 
Medicinal  preparations  are  obtained  by  separating 
the  high-boiling  fractions  of  Oleum  cadinum  by 
fractional  solution  in  methyl  alcohol,  with  or 
without  subsequent  fractional  distillation,  into 
hydrocarbons  and  compounds  containing  oxygen. 
The  final  fraction,  almost  insoluble  in  methyl 
alcohol,  forms  on  distilling  over  sodium  a  clear 
liquid  of  strong  reducing  properties,  and  of  the 
composition,  C;„H3„.~F.  W.  A. 

Chloroformic  acid  esters;    Preparation  of -A. 

Hochstetter.  Ger.  Pat.  282,134,  June  21,  1913. 
Good  yields  of  chloroformic  acid  esters  are  obtained 
bv  the  action  of  phosgene,  dissolved  in  a  solvent 
hnmiscible  with  water,  on  an  alcohol  or  phenol  dis- 
tributed between  the  solvent  ,and  a  layer  of  wat-er 
in  contact  with  it.  A  solvent  with  a  suitable  parti- 
tion coefficient  is  chosen,  or  inert  salts  are  dissolved 
in  the  aqueous  laver.  so  that  a  considerable  propor- 
tion of  the  alcohol  or  phenol  is  present  in  the  layer 
containing  the  pliosgene.  The  non-aqueous  layer 
may  be  composed  of  the  chloroformic  ester  which 
is  being  prepared  or  of  liquefied  phosgene. — A.  S. 

.     I. 


Pyrazolone  derivative  ;   Preparation  of  a  — 

Abelin,  E.  Biirgi,  and  M.  Perelstein.    Ger.  Pat. 
282,264,  May  18,  1913. 

4  -  DlMETHYLAMlNO  -  1  -  PHENYL  -  2.3  -  DIMETHYL  -  5- 

PYRAZOLONE    gives    with    the    <u-methylsulphonic 


acid  of  the  p-aminophenyl  ester  of  salicylic  acid  a 
compound,  C2,H3oO,NiS,  which  is  strongly  anti- 
septic and  disinfecting,  and  is  more  effective  as  an 
aniesthetic  and  as  a  narcotic  but  less  toxic  than 
the  original  pyrazolone. — F.  W.  A. 

Salt  of  the  M-methylsulphoni/;  acid  of  the  p-amino- 
phenyl ester  of  salicylic  acid  ;  Preparation  of  [the 

hexamethylenetetramine] .   I.  Abelin,  E.  Biirgi, 

and  M.  Perelstein.    Ger.  Pat.  282,412,  May  18, 
1913. 

Hexamethylenetetbamine  combines  with  the 
w-methylsulphonic  acid  of  the  p-aminophenyl 
ester  of  salicylic  acid  to  form  a  compound, 
C^oHosOeNjS,  in  which  the  therapeutic  properties 
of  a  salol  derivative  and  of  hexamethylenetetr- 
amine  are  combined.  The  compound  has  higher 
disinfecting  properties  than  hexamethylene- 
tetramiue^  and  acts  as  an  anaesthetic  without  any 
unpleasant  subsidiary  effects. — F.  W.  A. 

Amyl  acetate;  Preparation   of .    Farbw.  vorm. 

Meister,  Lucius,  und  Bruning.   Ger.  Pat.  282,266, 
Dec.  25,  1913. 

The  action  of  aluminium  amylate  on  acetaldehydc 
in  amyl  alcohol  solution  does  not  give  ethyl 
acetate  (compare  Kremann,  Monatsh.  Chem.,  26, 
783  ;  29,  23),  but  amyl  acetate  and  ethyl  alcohol  ; 
the  products  caii  be  separated  by  fractional 
distillation.— F.  W.  A. 

Chloral  and  butylchloral  ;  Preparation  of  compounds 

of with  an  acid  amide.    A.  Liebrecht.    Ger. 

Pat.  282,267,  Nov.  14,  1913. 

A  CHLORINATED  aldehyde  or  its  hydrate  (1  mol.) 
is  warmed  with  isovaleramide  (1  mol.)  in  presence 
or  absence  of  a  solvent.  The  products  are  seda- 
tives without  having  the  disadvantages  of  chloral. 

— F.  W.  A. 

Mercurous  salts  of  basic  purines  ;  Preparation  of 

.    L.  Rosenthaler  and  A.  Abelmann.    Ger. 

Pat.  282,376,  Dec.  31,  1913. 

Aqueous  solutions  of  mercurous  salts  (e.g.,  the 
nitrate)  are  allowed  to  react  with  basic  purines, 
e.g.,  caSeme,  theobromine,  or  theophylline,  in  acid 
(e.g.,  nitric  acid)  solution.  The  compounds  ob- 
tained give  the  u.sual  reactions  of  mercurous  salts, 
and  are  of  particular  interest,  as  purines  have 
been  shown  to  prevent  the  harmful  effect  of 
mercury  compounds. — F.  W.  A. 

Mercury  compounds  of  basic  purines  ;  Preparation 

of .   L.  Rosenthaler  and  A.  Abelmann.   Ger. 

Pat.  282,377,  Dec.  31,  1913. 

Acid  solutions  of  theobromine  or  theophylline  are 
treated  with  mercuric  acetate,  or  an  aqueous 
suspension  of  theobromine  or  theophylline  is 
warmed  with  mercuric  oxide  in  presence  or  absence 
of  alkalis.  The  mercury  is  combined  in  another 
form  to  that  in  the  known  N-mercury  trioxy- 
purines  and  the  products  are  more  stable.  The 
theoljiomine  compound  is  prepared  with  freshly 
prepared  mercuric  oxide  in  the  dark,  the  excess 
of  theobromine  being  extracted  by  chloroform. 
The  compoimds  do  not  give  the  "usual  reactions  of 
mercuric  salts. — F.  W.  A. 

Arsenic  compounds  from  phosphatides  or  substances 
containing  them;  Preparation  of .  F.  Hoff- 
mann-La Roche  und  Co.  Ger.  Pat.  282,611, 
March  6,  1914. 

Phosphatides  or  substances  or  extracts  containing 
■them  are  dissolved  in  organic  solvents  and  treated 
with  arsenic  acid,  and  the  arsenic  compounds  thus 
formed  are  separated  by  methods  similar  to  those 
used  for  the  isolation  of  lecithin  and  other  phos- 
phatides. The  products,  which  are  soluble  in 
ether,  fats,  and  oils,  and  can  be  readily  emulsified, 
are  useful  for  therapeutic  purposes. — A.  S. 
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Barteria  ;     I'reparatiotis     for     staining .       E. 

Bt-iiitkor.     tier.    I'al.   282,755,    Frh.    1,    1914. 

By  siilistitutiiiK  sujiar  or  other  siihstaiiec  eapable 
of  al>sorliiM>;  water  for  tlie  alcohol  jireseiit  in  tho 
usual  stainiiij;  preparations,  solid  pi-oduets  are 
obtained  from  whieli  stainini;  solutions  eaii  lie 
Iirepannl  as  required  by  addition  of  water.— A.  S. 

I'rcpnriiiinn  of  ttaU-r-ftoluhlc  rontlcnsalion  prodiicl« 
of  lii-  anil  i)iili/-hi/itri>xi/brn::rncs.  (icr.  Pat. 
2S2.:ii:f.    .s'<c  X\'. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Mercury  cmnpounds  ;    Sensilivencss  /»  liijlil  nj  pare 

.     J.   AI.   Eder.     Z.   wiss.   I'liot.,"  lltll,    14, 

172—17(5.    J.Cheui.So.-.,  1015,  108, ii.,  19<,)— 200. 

AccouDlNti  to  VVinther  (this  J.,  l!)()i),  740),  a  solu- 
tion of  inereurie  oxalat*?  coinpletoly  free  from  iron 
woidil  be  photocliemieaUy  inaetive.  Experiments 
with  earefully  purified  substances  show,  however, 
that  the  photochemical  sensitiveness  of  solutions 
of  mercuric  oxalate  (merciu'ic  chloride  and  am- 
monium oxalate)  is  not  dependent  on  the  presence 
of  traces  of  ferric  sails,  but  is  also  exhibited  by  the 
pure  mercuric  compound.  The  dei'oiuposition  of 
the  men-uric  salt  is  mainly  det<rniine(l  by  the  ultra- 
violet rays,  but  the  relative  activity  of  the  visible 
rays  is  increiused  if  the  solidion  contains  small 
quantities  of  iron. 

Ferric    sails;     Sensitit^otesn    to    lajhl    of .     C. 

Winther  and  H.  Oxholt-Howe.  Z.  wiss.  I'hot., 
lUl  J,  14,  190—212.  J.  t'hem.  Soc,  1915,  108, 
ii.,  200. 

Solutions  of  various  organic  salts  of  iron  were 
prepared  by  mixins;  equimolar  solutions  of  am- 
monium oxalate,  succinate,  tartrate,  citrate,  and 
acetate  with  measured  volumes  of  ferric  chloride 
solutions  of  varyin;;  conientration,  and  the  mix- 
tures were  exposed  to  the  action  of  monocliroinatic 
licht  of  wave-length  \  =  4:!0,  105,  l!00,  and  'M'.i  nji. 
The  rate  at  which  the  ferr)<-  salt  is  reduced  remains 
approximately  constant  during  tlie  course  of  the 
reaction.  For  a  given  conceidration.  the  sensitive- 
ness (measured  by  the  ratio  of  the  amount  of 
substance  transformed  to  the  quantity  of  incident 
radiation)  increases  as  the  absorption-coefficient 
diminishes.  It  is  suggested  that  the  solutions 
contain  at  least  two  substa.nies  which  absorb  the 
incident  rays.  One  of  these  is  photiH-heinically 
sen.sitive,  and  the  other  not,  and  tlie  latter  is 
responsible  for  th<:  major  part  of  llu'  absorption. 

Asphalt  ;  Colloid  chemistry  of  — 
Kolloid.  Zeits.,  1914,  15,  177 
So.-.,   1915,    108,  ii.,  200. 

Asphalts  which  dissolve  in  ben'/.enc  chloroform, 
and  hydrocarboiLs  become  insoluble  in  lluse  liquids 
after  being  subjected  in  thin  layers  to  the  action  of 
light.  If  .solutions  of  .asphalt  in  ben-iiene  or  in  a 
mixture  of  l)en'/,ene  and  <-hloroforia  are  poured  on 
to  glass  platos  and  the  solvent  allowed  to  evaporate, 
the  asphalt  be(-omes  insoluble  even  in  tin-  absence 
of  light  a<-tion.  This  suggests  (bat  the  apparent 
sensitiveness  of  asphalt  to  ligld  depends  <in  the 
oxitlation  of  the  material  in  conta<t  with  air.  In 
pre-sence  of  sen.sitisers.  such  as  safrol  and 
eugenol,  the  product  obtained  ditTi^rs  from  that 
formed  in  the  oxidiition  process,  and  it  is  suggested 
that  the  action  of  the  light  in  these  ciri-uui.stances 
consists  in  the  formation  of  gels  by  adsorption  of 
the  sensitising  agents  in  the  asphiilt. 

Thio-indoxyl  (levelopmenl  and  its  bcnrinii  on  the 
theory  of  the  tate^il  iinntje.  R.  K.  (-'rowther. 
Phot.  J.,    1915,   55,   180—197. 

If  thio-indoxyl  is  used  for  the  development  of  a 


A.  Rosinger. 
-179.     J.  Chcm. 


phot.ographic  negative  a  <-omposile  image  of  silver 
and  red  (liio-indigo  is  obtained,  from  which  the 
.silver  may  be  removed,  leaving  only  the  colour- 
image  (compare  llomolka ;  this  .!.,  1907,  IS7). 
If  a  plate  is  exposed  so  as  to  give  a  long 
range  of  exposures,  and  then  developed  with  thio- 
indoxjl,  reversal  o(-curs  with  the  colour  image 
exactly  as  with  the  silver  image,  Imt  re  rever.sal,  or 
till'  formation  of  a  secoml  negative,  oi-curs  only 
with  the  silver  image.  If  such  an  exposed  plate 
is  (-arefully  watched  during  development  with  a 
slow  developi-r.  the  formation,  and  sub.sequent 
disappearance,  of  an  image,  may  be  seen  where 
reversal  is  linally  obtained  ;  iu  some  cases,  where 
there  is  a  print -out  image,  its  disappearance,  or 
partial  tlisappea  ranee,  may  be  seen.  Ther(;  is 
some  variation  in  this  latter  point  with  dilTerent 
plates,  some  showing  the  first  steps  of  the  jirint-out 
image  on  the  normal  negative  stage,  others  on  the 
reversal  stage.  The  author  uses  thes<^  facts  in 
sui)port  of  his  theory  of  the  latent  image  and  the 
cau.se  of  reversal.  t)uly  a  very  small  proportion  (of 
the  order  of  one  molecule  per  grain)  of  the  siher 
halide  is  directly  affected  by  normal  exposures,  tlie 
alTecteil  part  serving  as  starting  point  for  the  re- 
duction of  unalTected  halide,  and  a  iiiicli-us  for  the 
deposition  of  silver.  During  exposure,  halogen  is 
split  oil  from  the  silver  halide  and  up  to  a  certain 
point  alxsorlied  by  the  gelatin,  any  excess  being 
given  off  from  Wie  plate.  Tlu;  gelatin  halogen 
complex  so  formed  is  decomposed  by  the  developer 
with  the  formation  of  an  oxidised  compound  and  a 
halide.  In  suflicient  concentration  this  mixture 
of  oxidised  developer  anil  halide  will  convi^rt 
metallic  silver  to  the  halide.  Where  exposure  has 
been  very  prolonged  the  amount  of  gelatin-halogen 
complexis  sulficient  to  determine  the  reaction  in 
tiie  opposite  direction  to  normal  development  and 
the  result  is  a  partial  or  total  reversal.  Where; 
exposure  has  bci;n  suHiciently  prolonged  lo  form 
a  jirint-out  image,  this  is  partly  or  wholly  re- 
converted into  halide  during  development,  the 
residue  forming  the  re-reversal,  or  second  negative 
stage  ;  there  is  no  e\idence  of  any  re-reversal 
except  that  due  to  the  print-out  image.  Reversal 
is  thus  a  function  partly  of  exposure  and  partly  of 
development. — \i.  \ .  S. 

Di'veloynncnl  ;    Acceleration  and  rrtardin;/  of /)// 

neutral  kiiIIs.  Liippo-C'ramer.  Kolloid-Zeits., 
1914,  15,  101 — 10().  /.  angew.  ('hem.,  1915.  28, 
Ref.,  190. 
TuK  action  of  a  very  dilute  qiiinol  developer  is 
greatly  aci-elerated  liy  addition  of  neutral  salts, 
such  as  potiussium  nitrate,  acetate,  and  oxalate, 
and  sodium  sulphate  and  nitrite.  -An  analogous 
action  in  the  case  of  rapid  de\elopei-s,  such  as  />- 
aminophenol,  isol'sei-ved  only  if  potassium  luomide 
has  been  a<lded  previously.  Thi;  action  of  a  pyro- 
gallol  developer  to  whiih  bromide  has  been  added, 
is  retard<-<l  by  addition  of  potas.sium  nitrate, 
oxalate,  or  citrate.  It  is  suggested  that  the 
accelerating  action  may  be  due  to  the  coagulation 
of  colloidal  silver  liy  the  niutial  salts,  tie-  dilTeient 
effect  in  the  cii.se  of  pyrogallol  being  explained  by 
the  fact  that  its  oxidation  products  are  of  a  colloidal 
nature,  ami  hence  capable  of  protecting  colloidal 
silver  from  i-oagulation.  The  ai-tion  of  catechol 
is  accelerated  by  pofassiuin  nitrate,  but  strongly 
retariled  by  potassium  oxalate. — A.  S. 

I'.\.TK.NTS. 

Colour  pholot/raphy.  Hudson  and  Kearns.  Ltd., 
London.  Froni  Prev  und  Sijlini-,  Ziuicli, 
Switzerland.  Kng.  P.it.  22,771,  Nov.  19,  1914. 
In  taking  negative.s  for  use  in  colour  printing,  tlie 
subject  is  illuminated  with  light  of  the  desired 
colour,  instead  of  a  colour  .screen  being  u.sed  in  the 
camera.  (Jne  methfxl  is  to  enclose  the  illuminant 
in  a  case  having  an  opening  on  the  siile  next   the 


t)t.  XXlI.-EXPLOSlVEBj  MATCfiES. 


[jnue  80,  l91i. 


subject  in  which  can  be  fitted  a  donble  transparent 
container,  having  a  liquid  filter  in  one  compart- 
ment and  a  cooling  liquid  in  the  other. — B.  V.  S. 

Rcsloralivcs    for    bhmiishcd    TtiovUig- picture    films. 

Compositions  for  restoring   the  pictures  on  films. 

F.  \V.  Hochstetter,  New  York,  Assignor  to  P.  M. 

Piorson,    .Scarl>oro'-on-the-Huilson,'  N.Y.     U..S 

Pats.      l,l;W,()79— l.i:59,68:i.     May     IS,     191.5. 

Dates  of  appl.,  (a)  Nov.  20,   1912',  (b)  Wav  27, 

1918,  (c)  June  1.  191.S,  (u)  and  (e)  Oct.  7,  li)13. 

(A).  A  MIXTURE  of  pclrolaluui.  6  oz.  ;    spirits  of 

camphor,   2   oz.  ;     sulphuric   ether,   0  5   oz.  ;    and 

glycerin,  1  oz.      (b).  Fatty  base,  6  oz.  ;    camphor. 

5  drms.  ;    alcohol,  2  oz.  ;    sulphuric  ether,  0-5  oz.  ; 

and   glycerin,    1    oz.      (c).   Oil.    «   oz.  ;     spirits   of 

camphor,   2   oz.  ;     sulphuric   ether,   05   oz.  ;    and 

glycerin,  1  oz.     (d).  Fatty  base,  0  oz.,  and  alcohol, 

2  oz.      (v.).  Fatty  base,  6  oz.,  and  sulphuric  ether, 

1  oz.— U.  V.  S. 

Colour  photography.  P.  D.  Brewster,  East  Orange, 
N.J.,  U.S.A.  Eng.  Pats.  3435,  Feb.  10.  1914,  and 
2465  of  1915,  date  of  appl..  Feb.  10,  1914. 
Under  Int.  Conv.,  Feb.  11,  1913. 

See  Ft.  Pat.  468,297  of  1914  ;  this  J.,  1914,  98t>. 


XXII.-EXPLOSIVES ;    MATCHES. 

Explosion  ;  Circumstances  attending  an ,  which 

occurred  on  April  3,  1915,  in  a  miring  house  of 
the  factory  of  Nobel's  Explosives  Co.,  Ltd.,  at 
Ardccr,  Ayr.  H.  Coningham,  H.M.  Inspector  of 
Explosives.   No.  CCXIII. 

Three  men  ^\  ere  killed  through  the  explosion  of 
3486  lb.  of  thin  jellies  of  nitroglycerin  and  nitro- 
cottoii  in  a  light  wooden  building.  57  ft.  by  33  ft., 
in  which  were  eight  mixing  machines.  The  general 
arrangement  of  the  building  was  similar  to  that 
of  the  mixing  house  in  which  the  explosion  of 
Feb.  20,  1914,  occurred  (this  J.,  1914,  668).  Shice 
that  accident,  however,  the  dry  nitro-cotton  has 
been  weighed  in  a  separate  building,  and  the  main 
shafting  for  the  incorporating  machines  is  kept 
low  down  and  external  to  the  building.  This  had 
the  desired  effect  of  preventing  the  distribution  of 
heavy  debris,  for  the  shaft  was  still  in  position 
after  the  explosion.  Each  incorporating  machine 
had  two  vertical  gun-metal  stirring  shafts,  each 
carrying  16  blades  in  four  sets  of  four,  so  arranged 
that  there  was  about  one  inch  between  the  blades 
when  revolving,  and  between  the  ends  of  the 
blades  and  the  bottom  of  the  mixing  pan.  The 
pan  had  a  jacket  containing  water  at  60°  to  62°  C. 
and  was  connected  by  mean-s  of  pipes  with  a 
barrel  of  water  at  about  65°  C.  The  house  was 
heated  by  steam  radiators,  and  l)etween  these  and 
the  interior  of  the  building  were  wire  gauze  screens. 
The  explosives  had  l)een  left  in  the  warmed 
building  overnight,  and  the  exjilosion  occurred 
when  work  ^^•as  being  started  in  the  morning. 
No  other  building  in  the  factory  was  exploded, 
but  two  expense  magazmes,  60  and  70  yards  away 
respectively,  were  wrecked,  apparently  through  the 
pressure  caused  liy  the  explosion  upon  their  roofs, 
rather  than  from  its  suction  effect.  Other  build- 
ings up  to  a  radius  of  about  133  yards  were  also 
damaged.  It  is  possible  that  the  explosion  may 
have  been  caused  liy  a  screw  fiom  the  defective 
lid  of  a  box  falling  into  the  jelly,  but  the  most 
probable  explanation  is  tliat  the  only  lead  saddle 
in  the  building  may  have  been  accidentally 
knocked  into  a  mixing  pan.  where  its  contact  with 
the  stirrers  generated  sufticient  heat  to  explode 
the  contents  of  the  pan.  It  is  suggested  that  it 
might  be  possible  to  fill  the  pans' with  the  thin 
jelly  without  the  stirrers  revolving,  and  then  to 
start  the  machine  and  add  the  dope.     Since  the 


.saddle  is  not  used  while  the  dope  is  being  added, 
the  danger  of  starting  the  stirrers  in  a  thick  mass 
of  dope  and  explosive  woidd  be  obviated.  This 
method  of  mixing  is  to  be  tried. — C.  A.  M. 

Explosion  of  nitro-cotton  ;  Cireuinstanccs  attending 

an ,  which  occurred  on  April  16,  1915,  at  the 

worlis  of  Cogswell  and  Harrison,  Ltd.,  Poyle, 
Middlesex.  H.  Coningham,  HM.  Inspector  of 
lOxplosives.    No.  CCXIV. 

Two  persons  were  killed  and  three  injvired  as  the 
residt  of  an  explosion  of  68  11).  of  dry  nitro-cotton 
in  a  compartment  in  a  building  (80  It.  by  40  ft.) 
of  corrugated  iron  lined  with  match-boarding. 
The  other  compartments  comprised  a  store  con- 
taining al)o>it  2  tons  of  wet  nitro-cellulose,  which 
was  not  connected  with  the  explosion  nor  ignited 
by  the  subsequent  fire,  an  engine  and  annealing 
room,  a  dynamo  <and  mcchanital  shop,  and  stores. 
The  dry  nitro-cotton  liad  been  placed  in  six 
galvanised  iron  bins,  20  in.  by  16  in.,  with  remov- 
able lids,  and  the  compaitment  also  contained 
tA\o  copper  granulating  pans,  a  mixing  pan.  a 
hydro-extractor,  a  sifting  apparatus,  a  cooling  tank, 
and  an  incorporating  mill,  with  a  cast-iron  pan 
and  cast-iron  edge  runners.  Only  about  7  Hi.  of 
wet  nitro-cotton  was  in  the  pan  and  no  explosion 
had  occurred  in  or  quite  close  to  it.  The  explosion 
may  have  been  caused  by  the  heat  produced  by 
friction  in  removing  the  lid  from  one  of  the  bins, 
or  a  lid  may  have  been  dropped  accidentally  on 
to  an  open  liin  containing  dry  nitro-cotton.  The 
presence  of  dry  nitro-cotton  in  this  compartment 
was  a  breach  of  the  terms  of  the  licence,  and  it  is 
pointed  out  that  galvanised  k'on  bins  were  qiiite 
unsuitalole  receptacles  for  it.  The  damage  done 
to  other  buildings  was  trifling. — C.  A.  M. 

Patents. 
Exi)losives.      W.   liintoul,   N.   Piiton,   and  13.   H. 
Peacock,  Stevenston,  N.B.,  and  Nobel's  Explos- 
ives   Co.,    Ltd.,    Glasgow.      Eng.  Pat.    16,692, 
July  13,  1914. 

Nitrated  furoxans  of  benzene,  naphthalene,  their 
homologues,  and  similar  cyclic  compounds  may  be 
used  as  explosives  in  detonators,  shells,  torpedo- 
heads,  etc.  Dinitrodinitrosobenzene,  for  example, 
prepared  from  o-nitroaniline  by  treatment  with 
sodium  hypochlorite  in  suspension  in  alcoholic 
potash,  and  subsequent  nitration  of  the  dinitroso- 
benzene  (benzofuroxan)  thus  formed,  is  suitable 
for  use  in  detonators  to  replace  part  of  the  mercury 
fulminate,  and  in  other  cases  where  tetranitro- 
anilitie,  trinitrotoluene,  etc.,  are  used.  Tlie  salt-like 
compounds  formed  from  nitro-furoxans  and  potash, 
soda,  etc.,  may  be  used  in  complete  substitution 
for  mercury  fuhninate.  TSvo  formulae  are  given 
for  the  preparation  of  blasting  explosives,  one 
containing  9  %  dinitrobenzofviroxan,  together  with 
potassium  perchlorate  (428%),  nitroglycerin 
(31-5%),  a  liquid  nitro-compound  such  as  nitro- 
toluene  (13-5%).  nitro-cotton  (1%).  and  wood- 
meal  (2-2  °„)  ;  the  other  containing  20%  dinitro- 
benzofuroxan   and   80%   ammonium   nitrate. 

— B.  V.  S. 

Explosire.  G.  Burgschxniet,  Mordern,  Canada. 
U.S.  Pat.  1,139,339,  May  11,  1915.  Date  of 
appl.,  Jan.  12,  1914. 

A  MIXTURE  of  about  80%  of  ammonium  nitrate, 
18%  of  dinitrotoluene,  and  2%  of  charcoal  and 
wood  meaL — C.  A.  M. 


Match-heads  ;  Composition  for - 


.  W.  0.  Pierson, 
Cleveland,  Ohio.'  U.S.  Pat.  1.138,146,  May  4, 
1915.    Date  of  appl..  Oct.  28.  1912. 

The  composition  contains  nitrocellulose  or  other 
nitrated  carliohydrate,  a  metaUic  nitrate,  potas- 
siiuu  chlorate,  potassium  liichromate,  plaster  of 
Paris,  powdered  glass,  and  glue. — C.  A.  M. 


Vu.  txzrr.,  no.  12.] 


CL.  XXIII— ANALYTICAL  PROCBSSBS. 


XXIU.— ANALYTICAL   PROCESSES. 

Iron  ;  Volunii  trie  diicnnhi<itit»t  of  — - —  in  hydro- 
rhliirir  ariti  snlulioti  hi/  tlir  liithroiiHilc  method, 
KsiHy  dii>h(ni/li(irbi>h>/dra:iilr  as  hiditfilor.  L. 
Brnnilt.  /,.  anal.  Chciii..  UHi,  53,  720—715.  J. 
Clioni.  Soi-.,  I'.tl.'),  108,  ii.,  2S5. 

In  thi>  iiiftliod  di'si  rilu'd  previously  liy  tlic  author 
(this  .1..  l!ll  I,  41)  sulphuric  aciil  aloiio  uiay  he  used 
in  place  lit  the  inaMv;auosc  solution  containing 
sulphuric  and  phos))horic  acids.  Ai-scnic.  if  present, 
must  he  o\idise<l  pri'vious  to  the  titration  of  tlie 
iron.  The  lorrection  for  the  amount  i>f  liichroinate 
consumed  liy  the  indicator  is  cpiitc  small  ;  it  cannot 
he  determined  liy  a  control  titration  of  the  indi- 
cator itself,  hut  it  this  titration  is  made  and  a 
sei-ond  ciuantity  of  the  indicator  adde(l  and  titrated, 
the  amount  of  liiclironiate  used  in  the  second 
titration  will  ap]>roxiinate  to  that  used  by  the 
indicator  in  the  titration  of  tln'  iron. 


Selenium  :    Oravimelrie  drlerminalion  of- 


A. 

Outhier  and  V.  Kngeroff.  /.  anal.  Cliem..  litli", 
54,   103  -lid.-). 

Selenium  dioxide  is  reduced  (lu.intitativcly  to 
selenium  hy  hydrazine  suljiliate.  or  hydrazine 
hydrate,  in  dilute  nitric  acid  solution  ;  I  lie  liydraz- 
iim  solution  should  he  ailded  to  the  cold  seleuiuni 
dioxide  solution  and  the  mixture  then  heated 
gradiially.  In  this  way.  there  is  no  danger  of 
the  spray  formed  hy  the  escaping  nitrogen  carrying 
off  linely-divided  s<-lenium  (see  .Meyer,  this  .1..  1914, 
335).  The  nitric  acid  solution  containing  the 
selenium  dioxide  may  he  evapor.Ttid  to  dryness 
without  loss  of  seli-iiimu,  l)ut  a  small  lo.ss  occurs 
when   the   residue   is  heated   further  for    1    hour. 

— W.  P.  S. 

Palliidium  and  lin  ;    Srixirdtion  of bi/  7nca>is 

of  dimrihiiliihjDximc.  A.  (iuthier  and  ('.  I'ellner. 
Z.  anal,  ('liem.,   1915,  54,  205—208. 

PAiiu\DluM  is  precipitated  hy  dimetliylglyoxime 
from  acid  solutions  whilst  tin  remains  dissolved. 
150  c.c.  of  the  solution,  containing  hydrocldoric 
acid  Init  no  free  <-hlorine,  is  heated  on  a  water-hath, 
and  treated  with  a  1%  diinethylglyoxime  solution 
until  a  turhidity  is  no  longer  produced.  Heating 
is  continued  for  1  hour  more,  the  inixtiu-e  is  cooled, 
the  precipitate  coUect^-d  on  ,a  filter,  washed  with 
dihite  (not  more  than  2'',,)  hydrocldoric  acid,  and 
ignited  at  first  in  contact  with  airniid  tlu-n  in  an 
atmosphere  of  hydrogen.  The  tin  may  he  deter- 
mined in  the  filtrate. — -W.  P.  S. 
-.♦ 

Palladium  from  lin  ;    Srparation  of hi/  rlrrtro- 

Ij/iir  deposition  of  the  pallaitiiini.  A.  (iutliier.  ('. 
Pellner,  and  K.  Kmslander.  Z.  anal,  ('hem.,  1915, 
54,  208—213. 

A  80LUTIO.N  cont^iining  the  two  metals  is  poured 
into  a  mixture  of  25  c.c.  of  2.V-sulpluHic  acid  and 
500  c.c.  of  water  ;  after  some  time,  the  nii.xturo  is 
heated  to  tio"  (!.  and  suhmitted  to  electrolysis  at 
this  temperature.  A  current  of  1  -25  volt  and  0-25 
ampere  is  employed  ;  the  cathode  consist«  of  a 
semi-circular  piece  of  platimmi  gauze?  and  the 
anode  of  a  ]>latinuni  spiral.  The  electrolyte  is 
stirred  by  a  glass  screw  rotated  between  the 
electitides  at  2500  revolutions  per  niimite.  Aft.er 
the  pallailiuni  ha.s  been  deposited,  the  solution  is 
boiled,  with  addition  of  ainnioniuin  nitrate,  and 
the  tin  oxide  is  collected.  (See  also  Amlierg.  this 
J.,  1904,  607;    Wohler  and  .Sprengel,   liMl."  38«.) 

— \V.  P.  S. 

PkoK])horus  ;     Dclrnnin/dion    of   lipoid    and    acid- 

soluhle in    small    amnuntx    of   scrum,.       I. 

Greenwald.    J.  Biol,  ('hem.,  1915,  21,  29 — 36. 

One  c.c.  of  the  serum  is  diluted  to  10  c.c  with  a 
solution  containing  I  %  each  of  a^'cjtic  acid  and  picric 


acid,  and  after  two  hours  the  *iixture  is  filtered. 
The  liltniti?  is  <!vaporatc<l  to  I  I'.c,  heated  with  I  c.c. 
of  sulphiuic  aiiil  mitil  all  jiicric  acid  ha-s  been 
<'xp(lli'd,  .mel  the  oxidation  tlu-n  completed  by 
the  addition  of  nitric  acid  and  further  heating. 
The  solution  is  diluted  to  a  delinite  volume  and 
alii|uol  i)ort  ions  are  mixed  with  nitric  acid, 
diluted,  and  treated  with  2  c.c.  of  molybdic  acid- 
strychuini'  reagent.  The  coloration  olilaiiied  is 
compared  with  1  h.d  produced  liy  Unowii  ipiaiil  it  ii-s 
of  phosphoric  acid.  The  I'esidue  remaining  on  the 
filter  is  also  oxidised  with  sulphuric  and  nitric  acids 
and  the  phosphoric  acid  determined  in  a  simil.ir 
way.  The  reagent^  is  i)repare(l  by  dissolving  95 
grnis.  of  molybdic  acid  ami  3(1  gnus,  of  sodium 
<-;irlionate  in  (iOO  c.c.  of  warm  water.  coollTig. 
ailding  111  c.c.  of  concentrated  nitric  acid,  and 
dilut  ing  to  1  litre  ;  10  c.c.  of  this  solution  is 
mixed  with  1  c.c.  of  a  2%  strychnine  svdph.ate 
.solution  and  the  mixture  is  used  imnii'diati-ly.  The 
amount  of  phosphorus  not  precipitated  by  the 
aceti(?  acid-[)i<-ric  acid  mixture  usually  varies 
between  2  and  l>  mgrms.  per  100  c.c.  of  si  rum. 
The  lipoid  phosphorus  lies  between  5  and  1 .')  mgrms. 

— W.  P.  S. 

Blood;  Chnnical  dclcrtion  of .      H.  Ganassini. 

Boll.  Chim.  Farm.,  1914,  53,  777-781.   J.  Chem. 

Hoc,  1915,  108,  ii.,  295. 
Tan  author  has  investigated  Baccchi's  test  for 
blood  (Arch.  Int.  Mc^d.  Le^gale,  1913,  4,  103),  which 
is  carried  out  as  follows.  Two  c.c.  of  an  aiiui'ous 
alizarin-S-blue  solution  diluted  to  a  mahogany- 
vellow  colour  is  mixed  with  about  one-half  the 
volume  of  3"„  hydrogen  peroxide  solution.  A 
little  of  the  liquid  to  be  tested  is  then  pourefl 
slowlv  down  the  wall  of  the  test-tube.  If  blood 
is  present,  gentle  shaking  rapidly  renders  the 
liquid  intensely  blue,  the  blue  colour  slowly  fading 
and  giving  place  to  a  red  colour,  which  is 
moderately  stable.  This  reaction  is  stated  to 
give  a  positive  result  with  I  part  of  Idood  in 
20,000,  and  to  answer  well  with  blood  which  has 
undergone  alteration  and  become  insoluble  in 
water,  the  blood  lieing  then  first  dissolved  m 
alcohol  acidified  with  hydi-ocldoric  acid. 

Blood ;   Dclerminalion   of  non-protein   nilroijrn.   in 

.    I.  Greenwald.    J.  Biol.  Chem.,   191.),  21, 

61— 1)8. 
The  blood  is  diluted  to  10  times  its  volume  with 
a  2-5 "o  solution  of  trichloroacetic  acid  and  the 
mixture  is  filtered  after  30  minutes.  The  lipoids 
are  precipitated  completely  with  the  in-otems,  and 
added  amino-acids  may  be  recovered  m  tlie 
filtrate  ;  the  latter  may  contain  a  small  i|uaiitity 
of  protein  which  can  be  removed  by  shaking  with 
kaolin.  This  filtrate  contains  all  the  soluble, 
non-protein  constituents  of  the  blood.  Ihe  normal 
amount  of  non-protein  nitrogen  appears  to  be 
about  30  mgrms.  per  100  c.c.  of  blood.  Methyl 
alcohol  cannot  be  used  a.s  a  precipitant  lor  tlie 
proteins  since  it  is  not  a  good  solvent  for  certain 
amino-acids.  and  at  the  same  time  it  dissolves  a 
quantity  of  lipoid. — W.  1'.  S. 

Colloids;   Mriisnrcmcnl  of  the   protective  action   of 

proteclivc .   J.  Oroh.   Z.  physik.  Chem.,  Ii  14, 

88,  414—418.  J.  (^hem.  Soc,  1915,  108,  ii..  2.!9. 
Thk  rates  of  decomposition  of  hydrogen  peroxiile 
bv  colloidal  platinum  with  and  without  the 
addition  of  a  protecting  colloid  were  determined. 
The  follow  ing  results  were  obt-ainc-d  for  the  action 
of  gelatin  :  unprotected  colloid  di-composed  50  /„ 
of  the  hydrogen  peroxide  in  thirty  minutes,  and 
addition 'of  0001",,  gelatin  increased  the  tune  to 
131  minutes  ;  001"o  gelatin,  i:'.8  minutes  ;  005% 
gelatin,  186  minute.s  ;  and  010%  gelatm,  295 
minutes.     In     alkaline     solution     the     protective 
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action  was  not  so  marked,  the  rate  of  decompo- 
sition Iieing  reduced  only  about  one-third.  Com 
parative  measurements  were  made  of  the  protective 
action  of  gelatin,  gum  arabic,  and  dextrin.  The 
order  of  protective  action  was  that  given  above, 
and  it  persisted  for  all  concentrations  from  0-1% 
to  00001%,  the  relative  values  Ijeing  approxi- 
mately the  same  as  those  found  by  Zsiginondy  by 
means  of  the  gold  numbers. 

Analysis    of    lactic    acid.     Balderston.     See    VII. 

Delermination    of   sulphuric    acid    and    poiassiuni, 
especially  in  potash  salts.    Vaubel.   See  VII. 

Blue  and  red  Congo  dyes.     Theory  of  indicators. 
Hantzsch.  ^cc  IV. 

Isomerides  of  helianthins  and  aminoaeohemcnc  salt^. 
Hantzsch.    See  IV. 

Concentration  method  for  the  determination  of  small 
quantities  of  phosphoric  acid  in  limestone.  Hinden. 
See  VII. 

Delerminaiion     of    carbon     dioxide     in     minerals. 
Borgstrom.     Sec  VII. 

Determination  of  arsenic  in  lead,  by  hypophosphorous 
acid.    Brandt.    See  X. 

Separation  of  arsenic  from  tungsten  [,  vanadium.,  and 
molybdenum].    Dieckmann  and  Hilpert.    See  X. 

Practical    testing    of    working    cyanide    solutions. 
Croghan.    Sec  X. 

detection  of  phytosterol  in  animal  fats  by  precipita- 
tion icith  digitonin.  Kiihn  and  Wewerinke.  See 
XII. 

Separation    of   dihydroxy-    and,    Ictrahydroxystcaric 
acid.    Matthes  and  Rath.    See  XII. 

Approximate  determination  of  non-volatile  un- 
saponifiable  stibstances  in  linseed  oil  varnish. 
Barany.     See  XIII. 

Determination     of    bitumen     in     rid>bcr     mixings. 
Porritt  and   Anderson.     See   XIV. 

Use  of  nitric  acid  as  a  solvent  for  compounded  and 
vulcanised  rubbers.   Jones.   See  XIV. 

Determination  of  small  amounts  of  carbon  dioxide 
[ill  rubber  goods]  in  presence  of  sulphides.  Jones. 
.SVe  XIV. 

Determination    of    mineral    matter    in    vulcanised 
rubber.     Jones.     See  XIV. 

Determination  of  mineral  matter  in  rubber  mixings. 
Porritt   and   Wheatley.     See   XIV. 

Biological     detectioyi     and     valuation     of    tannins. 
Robert.     See  XV. 

Determination  of  the  sulphur-lronsforniing  power  of 
soils.    Brown  and  Kellog.    See  XVI. 

Determination  of  manganese  in  soils,   von  Horviith. 
See  XVI. 

Vegetation  experiments  and  soil  analysis.    Lcmmer- 
niann.    See  XVI. 

Determination   of  phosphoric  arid  in   soil  extracts. 
Den  Berger.     See  XA'I. 

lothmictric  determination  of  phosphoric  acid  in 
vegetable  products  and  soils.  Preisinger  and 
Frodl.     See  XVI. 

Use  of  sodium  citrate  for  the  determination  of  reverted 
phosphoric  acid.     Bosworth.     See  XVI. 


Effect  of  clarification  with  lead  acetate  and  tannin  in 
the  polarimetric  examination  of  sugar,  dextrin, 
and  starch  solutions.     Grossfeld.     See  XVII. 

Composition  and  effects  of  lupin  seeds  [due  to 
cnzi/mrs].  [Detection  of  lupin  seeds  in  admixture 
with  castor  pit  seeds.     Muenk.     Sec  XIXa. 

Determination  of  tartaric  acid  in  beverages,  especially 
in  wines.     Hiiussler.     See  XVIII. 

Alcohol  reaction  of  milk.     Auzinger.     Sec  XIXa. 

Delermination    of    lecithin     in    m.ilk.      Brodrick- 
Pittard.     See  XIXa. 

Cause  of  acidity  of  fresh  milk  of  cows,  and  a  method 
for  the  determination  of  acidity.  Van  Slyke  and 
Bosworth.     See  XIXA. 

Determination  of  dissolved  oxygen  in  water.  Winkler. 
See  XIXb. 

Determination   of  the   reducing   power   of  natural 
waters.     Winkler.     See  XIXb. 

Transformation  of  antipyrine  into  dianiipyrine- 
methane.  [Detection  of  antipyrine  in  pyrami- 
done.]     Astre.     See  XX. 

Determination  of  citral  in  concentrated  oil  of  lemon. 
Bocker.     See  XX. 

Reactions  of  vanillin.     Haussler.     See  XX. 

Analysis  of  ethyl  acetate.     Szeber^nyi.     See  XX. 

Patent. 

Ap2)aratus  for  taking  samples  of  liquids  contained 

in  receptacles.     Ger.  Pat.  282,172.     See  I. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Metals     and     oxides;      Emissivity     of .     //. 


Measurements  with  the  micropyrometer.  Q.  K. 
Burgess  and  R.  G.  Waltenberg.  Bull.  Bureau 
of  Standards  (U..S.A.),  1914,  11,  591—605. 

The  monochromatic  emissivity  of  various  metals 
and  oxides  may  be  rapidly  determined,  both  in  the 
solid  and  liquid  states,  by  means  of  the  micro- 
pyrometer  (this  J.,  1913,  162)  between  900°  and 
3000  C.  The  results  are  accurate  to  about  1% 
and  may  be  obtained  with  as  little  as  001  mgrm. 
of  the  substance.  Platinum  is  taken  as  the 
standard  substance  and  tables  of  measurements 
are  given,  chiefly  for  red  and  green  light  of  wave- 
lengths 0"650  /t  and  0547  /i,  of  the  emissivity  of 
23  metals  in  hydrogen  and  12  oxides  in  air.  Most 
solid  metals  showed  a  practically  negligible  tem- 
pcratiu'e  coefficient  of  emission  )>etween  20°  C. 
and  the  m.  ])t.  Nickel  oxide  showed  a  negative 
coefficient.  The  discontinuity  in  emissivity  for 
X  =0'(550  li  at  the  m.  pt.  was  marked  in  the  cases 
of  gold,  copper,  and  silver,  and  was  appreciable  for 
platinum  and  palladium.  The  emis.sivity  char- 
acteristic of  litniid  palladium  may  persist  for  a  time 
after  solidification.  The  increase  in  red  brightne.ss 
when  platinum  melts  amounts  to  about  15%  ;  it 
therefore  appears  that  the  VioUe  unit  of  light, 
depending  upon  the  luminous  radiation  from  the 
surface  of  platinum  at  its  m.  pt.,  cannot  be  regarded 
as  a  definite  standard. — J.  B. 

Alkali  carbonates  ;    Formation  of from  neutral 

salts  in  the  light.  Biochemistry  of  the  action  of 
rays.  III.  C.  Neuberg  and  W.  H.  Peterson. 
Biochem.  Zeits.,  1914,  67,  63 — 70.  J.  Chem. 
Soc,  1915,  108,  i..  212. 

When  sterilised  solutions  of  potassium  malate, 
succinate,  citrate,  or  lactate  or  potassium  sodium 
tartrate   were   exposed    to   light   and   air   in   the 
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presence  of  a  civt.iily.st,  ssiich  as  ferrous,  ferrir, 
iiiaiiyl,  or  inaiis,Miious  siilpliate,  or  smliviiii  antlira- 
(liiiiuiiic  -  2  .  7  -  (lisuliilionaic,  or  !l .  10  -  dirliloro- 
aulhi;i<<'nc-2.7-ilisulplionuto,  an  increase  in  tlie 
alkalinity  of  the  solution  was  oliscrved.  As  an 
e\ani|ilc  of  (he  nictliod  of  formation  of  the  alkali, 
the  following  eniiation  may  hi'  given  : 

rU,.(  11(011  ).(•(), Na+O-rilj.C'lIU+NalU'O.,. 
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('iiiitrdhdiul  of  ((•((/". 

.V  KuYAL  I'roclaniation,  dated  May  27tli,  1"J1.">, 
lUclares  that  "  Toluol,  and  mixtures  of  toluol, 
whether  deriveil  from  coal-tar,  petroleum,  or  any 
other  .sourci',  will  he  treated  as  alisolutc  contra- 
band." Also  that  in  the  Proclamation  of  Dec. 
2;{rd  (see  this  J..  liU  1,  12.i(l).  the  words  "  all  other 
metallic  acetates  "  (after  "  calcium  acetate  ") 
shall  h<'  omitted,  and  that  Unseed  oil  will  he  treated 
as   conditional   contral)anil. 

Prohibited  crimrls. 

By  an  Order  in  Council  dated  ,Junc  2nd,  l!)!."), 
the  exportation  of  the  following  goods  is  prohibited 
to  all  destinations  abroad  other  than  ISritish 
Possessions  and  Protectorates  :  — Hydrocl\loricacid, 
oxides  and  salts  of  nickel,  oxides  and  salts  of 
tungsten  :  niineial  .ind  vigctalde  wax.  ground 
nut,s,  earth  nuts,  or  pea  nuts  (Aracliides).  hemp- 
seed,  palm  nuts  and  palm  kernels,  poppy  seed, 
rape  or  col/.a  seed,  sunflower  seed  ;  tungsten 
lilaments  for  electric  lamps.  Among  tlu'  articles 
added  to  the  list  of  goixis  the  I'xportation  of  which 
is  prohibited  to  all  foreign  jiorts  in  Kuropc  and  on 
the  .Meditcrraneai\  and  Black  .Seas,  other  than 
tlios"'  of  France,  Ivussia  (except  Haltic  ports), 
Spain,  and  Portugal,  are  arsenic  ami  its  compounds, 
ground  nut  or  earth  luit  cakir  and  m<'al,  hi'm|)secd 
cake  anil  meal,  husk  meal,  locust  bean  meal,  meat 
lueal,  palmnut  cake  and  nu'al,  poppyseed  cake  anil 
meal,  rapeseed  or  colzaseed  lake  and  meal,  sesame 
seed  cake  ami  meal,  soya  bean  cake  ami  meal, 
sunllower  seed  cake  and  meal. 

Prohibited  v.r porta. 

AuHTUl.v-IIiNiiAivY. — According  to  a  decree  of 
May  Sth  the  following  articles  have  been  added  to 
the  list  of  prohibited  exports:  Amnumia.  chloral 
hydrate,  dionine,  iligalen,  menthol,  pi-rhydrol, 
pi'ppermcnt  oil,  |>ilocarpinc.  ipecacuanha,  licpiorice- 
root.  rhuliarl).  valerian  root .  salicylic  .tcid  and  its 
salts,  taunalltin,  theobromine  and  its  derivatives, 
and  hexauielliylenetelraminc. 
Okkmanv. — .\ccording  to  a  decre(^  of  the  Im- 
perial Chancelliir,  dated  .May  2nth,  the'  I'xportation 
of  wood-vinegar  (irude  acetic  aciil),  oil-varnishes, 
spirit-variushcs.  and  sliella<-iirep,irations  is  pro- 
hibited. The  prohibition  of  tlw  cx|)orlatiori  of 
natural  luagnesium  carbonate  (magnesite)  has  been 
revoked. 


Books  Received. 

The   ("HiiMi.sTs'    Veaii    Book.    l!il.").     Eilited    by 
F.    \V.     Atack.     .M..Sc.Tech.        In     two     vols. 
Hherratt   and    Hughes.   :>1,   Cro.ss   Street,    Man- 
chester.    « 11  pages.     Cjxlin.     Price  10s.  (id. 
AnvANTACK  lias  been  taken  of  the  cessation  of  tlio 
supply  of  the  (ierman  pocket-books  and  annuals, 
to  produce  a  similar  work  in  the  Knglish  language, 
which   it   is   intended    to   revise   each    year.     The 
Editor  is  to  be  congratulated  on  the  results  of  his 
laboui-s,  which  should  form  a  most  useful  additiou 


to  I  he  (  liemists'  library.  The  (irsl  volume  contains 
a  calendar  for  the  year  and  a  l.irge  number  of 
anahtical  notes,  convci-sion  tables,  logarithms, 
ami  nialliem.ilical  1  onstants.  The  .second  volume 
includes  tables  of  ]>hysical  constants  of  elements, 
their  compounds,  .iiid  various  solutions,  together 
with  notes  (in  niiniralogx  ,ind  a  large  range  of 
chemical-technological  subjects. 

Tni:  Lkathuh  Trauks'  Ykar  Book,  101.").  Edited 
by  .\1.  ('.  Lamb  and  J.  (Idkdon  Pauki;i!.  The 
Anglo-American  Tcchniial  Co..  112,  Tower 
Bridge  Hoad,  London,  .S.p;.      212  i>agcs.   !)  -■  I)  in. 

This  Year-Book  is  the  olTii-ial  organ  of  the  t'niled 
Tanners'  Federations  of  lireat  Brit.-iin  and  Ireland. 
The  first  |)art  of  the  liook  is  de\(iled  to  information 
concerning  the  various  Fedciaf  ions,  ami  to 
statistical  and  other  matters  of  iiit<-rest  to  the 
tanner  and  leather  chemist.  The  remainder  of  the 
book  is  occupied  liy  an  interesting  scries  of  pa|)crs 
on  a  variety  of  subjects  pertaining  to  tln'  imlustry  ; 
these  include  contributions  bv  suili  authorities  as 
K.  K.  Procter,  E.  Nihoul,  J.  T.  Wood,  and  M.  C. 
Laml). 

Potash  Salts  and  otheii  Salines  in  the  Gheat 
Basin  KKiiioN.  liy  (!.  J.  YouNii.  U.S.  Dept. 
of  Agriculture.  Hullctin  Xo.  til.  tiovernment 
Printing  Ollicc,  Washington.  !)2  pages.  Oj  X 
(i  in.     Price  l.j  c. 

This  Bulletin  embodies  the  results  of  investigations 
carried  out  in  co-o))cration  with  the  I'.S.  (ieologic;il 
Survey  and  tlic  .Mackay  School  of  .Mines,  Itcno, 
Nev.,  to  determiiu^  the  sources  of  jMjtash  in  the 
basin  region.  The  area  under  consideration  covers 
practically  the  wliole  of  Xexaila.  (lie  southern  )iart 
of  Oregon,  the  western  part  of  ftali.  auil  certain 
parts  of  eastern  and  south-eastern  California. 
The  chief  result  of  the  investigations  is  to  show 
that,  of  the  basins  examined,  Searlcs  Lake  is  the 
only  one  where  the  concentration  of  ])otassium  in 
the  residual  brines  is  suflicieut  to  offer  prospects  of 
couimercial  success. 


*  New  Books. 

[Tfio  Homnn  numeral!*  in  tliick  type  refer  t'»  tlie  Blmilor 
clawainoation  nf  abatract-*  uniler  "Journal  anit  raleiit  Litera- 
ture "  and  in  the  "List  nf  I'alent  Applications.*'] 

WJJ^/J(V'/s.  S.  H.  :  Influence  of  the  concentration 
of  potassium  ioilide  on  the  rale  of  dillusion 
of  iodine  in  potassium  iodide  .solution.  Charlottes- 
ville, \"a.,  Lni\-.  of  \'a.  1014.  477—512  p.  tabs. 
(i.      10  lo.      Pap.     .JO  c. 

X.iifK'^erl,  A.  O.  :  Ed.  The  A  B  C  of  iron  and 
steel  ;  with  .a  directory  of  the  iron  and  steel 
works  and  tlieir  products  of  the  I'nilcd  .States  and 
Canada.  Cleveland.  O.,  Pcnton  I'ub.  c.  l.j-f- 
338  p.  II.  pors.  plans  fold.  pis.  tabs,  diagrs. 
11°.      1015.     $5. 

Docllcr,  C.  :  llaudbuch  d.  .Mincralchciuie.  III. 
Bd.  0.  u.  7.  Abtlg.  Dresd.,  Steinkoplf.  1015.  Each 
Abtlg.     M.  Ij.50. 

Lyon,  D.  A.,  and  /v'tr/ic//.  I{.  .M.  :  The  smelting 
of  copper  ores  in  the  electric  furnace.  Wa.sh. 
D.C.  tiov.  Pr.  C)ir.  SU  pp.  II.  Svo.  (Bu.  of  Mines. 
Bull.  SI).      1015. 

MrFarren,  II.  W.  :  Practical  stamp-milling  and 
amalgamation,  tint  eil.  with  a  chapter  on  arrange- 
ment and  construction  costs  of  stamp-mills.  By 
C.  T,  llutdiinson.  San  Francisco.  Wining  and 
Scientific  Press.       C.  1011.     231  pp.  II,  8vo.     !)!2. 

Vulcan  Process  Co.  :  A  text  book  on  welding  and 
cutting  metals  by  the  oxy-acetylene  process  ;  with 
01  illustrations.  3rd  ed..  rev.  Minneapolis,  e.  7 -f 
134  p.     Svo.      1015.      $1.50. 
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Whiic,  C.  H.  :  Methods  in  metallurgical  analysis. 
100  illustrations.  N.Y.,  Van  Nostrand.  c.  9  + 
3.50  p.  {Sh  p.  bibl.)  IX      1015.      $2.40  n. 

XII  ^".'/'f- II- :   Jfanual  of  oils,  resins,  and  paints, 

•  for  students  and  practical  men.  In  three 
vols.,  each  volume  complete  in  itself  and  sold 
separately,  ^'ol.  I.  Analysis  and  valuation.  With 
diagrams  bv  the  Author  and  J.  A.  L.  Sutcliffe. 
Or.  «vo.  (iriflin  and  Co.  London.  1915.   Net  3s.  (id. 

XIII  Vnde.vwood,     N.,     and    SuUivati,     T.    V.  : 
Cliemistrv  and  technology  of  printing  inlvS. 

N.Y.,  \an  Nostrand.  c.  139  p.  il.'O.      1915.     $3  n. 
XTV   Lock.  R.  H.  :    Ituliber  and  rubber  planting. 
(N.Y..  rutnam).      1014.        11+245  p.  U. 
pis.  12nio.      1915.      ii;l.50  n. 

XV  •S'iw/^c/ifTj/cr,  10.  :    Versuch  e.  Geschichte  der 

(ierberei.    (95    S.    m.    z.    Tl.    eingelilebten 

Abbildgn.)8vo.     Berlin.     Springer.     1915.     M.  S. 

'X.ViU^"'J''^'  ^'  '    ^^  Sucre  et  I'utilisation  de  ses 

sous-prodviits  k  la  ferme,  fig.     (VIII. — 

S8  p.)in-l(i.  cart.  Hachette.  Paris.   1915.   Fr.  1.50. 

XYIII.^^''"'"''''"'"'  MalK-Fabriken.  Brennereien, 
vSpiit-  u.  I'resshefen-Fabriken ;  Die  deu- 
tschen,  im  liesitzo  v.  Aktien-Gesellschaft«n. 
Jahres-Bericht  der  finanzicUen  Verhallnisse  ii. 
Betriebs-Krgclmissc  iin  (ieschaftsj.  1013-14. 
(Einbd  :  1015)  1!S.  voUslandig  umgcarb.  u.  verm. 
Aufl.  (X.  30(i.S.)gr.  8°.  Berlin.  Verlag  f.  Borsen- 
u.  Finanzliteratur.  1015.  Geb.  in  Leinw.  JM.  0. 
Kicmcrs,  E.  :  Agricultural  alcohol  :  studie.>5  of 
its  manufacture  in  (ierniany.  Wash.  D.C,  Gov. 
Pr.  Off.  3(>  p.  tain  Svo.  (Dept.  of  Agric.  Bull.  No. 
182).      1015. 

XIXA  ff<"'l<   1^-   N.  :     Leavening  agents  ;    yeast, 

leaven,  salt-rising    fermentation,  baking 

X^owdcr,    aeiated    l>read,    milk    po«der.     Easton. 

I'a.,  Cliemical  Pub.  c.       00  p.  il.  8vo.      1915.  JBl. 

Dairc  :  Les  microbes  dans  I'iudustrie  laitiere. 
20  fig.  (124  p.)  in-18.  Bailliere.  Paris.  1915. 
Fi\   1.50. 

Merrill,  E.  :  Production  and  consumption  of 
dah-y  products.  (Wash.  D.C.  Gov.  Pr.  Oft.)  19  p. 
tabs.  8vo.     (Dept.  of  Agric.  Bull.  No.  177).    1915. 

Teixeira,  G.  :  Trattato  di  chimica  applicata  alia 
bromatologia  e  alia  igiene.  4a  ediz.  Terni.  16°. 
p.  1109.  XXIV.     1915.     Lire  12. 

XIX^.^"'""'  W.  B.,  and  Grissom,  J.  T.  :   Prepara- 
tion of  nicotine  extracts  on  the  farm. 
Blacks))urg.  Va.  (Agricidtural  Experiment  Station). 

1014.  10  p.  il.  8vo.      1015.     (Bulletin). 
Leffmann,     11.  :      Examination    of    water    for 

sanitary  and  technical  purposes.     7th  ed.  rev.  and 
enl.     Phil.,    Blakiston.    c.    10 -f  140    p.    il.    12mo. 

1015.  $1.25  n. 

Malthcws,  E.  B.  :  Befuse  disposal.  A  practical 
manual  for  nnmicipal  engineers,  members  of  local 
authorities,  etc.  With  8  detailed  drawings,  and 
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OF 


(Tho  ^roatcr  part  of  this  paper  is  liaseil  on  the 
romuuinioations  of  Cohen,  Smits,  and  their  co- 
workers to  the  /eitsehrift  fiir  I'hysikali.sohe 
("heniie  and  the  Koninklijke  Akademio  van  Weten- 
schappen  to  iVinsterdani,  Init  individual  references 
to  these  papers  a.s  well  as  to  those  of  other  authors 
are  too  numerous  to  be  fciven.) 

The  knowledge  that  the  properties  of  nietuls 
sometimes  cliange  as  a  function  of  temperature 
datos  hack  to  classicit  times,  for  it  is  recorded  by 
Tlieophrast  and  Plutarcli  tliat  under  extreme  cold 
lead  sometimes  melted,  and  copper  disintegrated, 
while  the  grey  and  white  allotropes  of  tin  had  been 
unmasked  by  Aristotle,  lint  the  intensive  study  of 
these  phenomena  is  of  ((idte  recent  date.  Though 
(he  two  varieties  of  tin  have  been  so  long  familiar, 
the  general  extension  of  observations  to  other 
metals  is  largely  due  to  Cohen  and  his  co-workers 
.at  the  van't  Hoft  Lalioratory  at  Utreclit,  while 
.Smits  at  Amsterdam  lias  put  forward  a  general 
theory  of  allotropy  applicable  to  both  the  solid 
and  liquid  phases  of  a  suljstance.  The  conclusion 
which  results  is  that  all  metals,  as  we  ordinarily 
know  them,  are  not  composed  of  similar  molecules 
or  molecular  associations,  and  that  consequently 
their  properties  as  determined  up  to  tlie  present 
are  really  those  of  mixtures  or  solid  solutions.  This 
opens  an  enormous  fielil  to  the  chemist  and 
physicist  to  isoIat<!  each  form  and  to  determine 
its  properties,  while  to  tlie  metallurgists  it  offers 
a  possible  explanation  of  many  problems  con- 
cerning hardening  anil  passivity  of  metals,  etc. 
Consequently  I  felt  justified  in  attempting  to  give 
a  brief  outline  of  both  the  kind  of  experimental 
work  on  which  it  is  based,  and  some  of  the  pheno- 
mena to  which  allotropy  affords  at  least  a  plausible 
explanation. 

At  the  outset  let  ns  assume  that  in  any  single 
pure  form  of  a  metal  the  molecules  be  aUke  in 
both  structure  and  complexity,  so  that  the  pro- 
perties of  any  one  specimen  must  be  identical  with 
those  of  any  other  specimen  of  such  a  metal,  and 
further  that  such  properties  can  only  vary  as  a 
function  of  temperature.  Now  reference  to 
chemical  Uterature  shows  that  this  is  not  really 
the  case.  The  density  of  all  specimens  of  a  pure 
metal  is  not  an  absolute  constant,  nor  is  the 
coefficient  of  expansion,  electrical  conductivity, 
etc.,  an  exact  temperature  function,  but  they  are 
found  to  vary  with  the  previous  history  of  the 
specimen  under  investigation.  It  is  true  that  the 
variations  are  usually  of  a  small  order  of  magnitude 
and  might  perhaps  often  be  attributed  to  experi- 
mental error  or  impurities  in  the  specimen,  l)\it 
work  carried  on  with  the  greatest  of  modern 
accuracy  and  care  only  confirms  earlier  irregidar 
results.  Thus  any  investigation  on  allotropy 
must  partake  of  the  nature  of  an  inquiry  into  the 


influence  of  past  treatment  on  such  characters  as 
melting  point,  solidification  point,  transition  point, 
density,  specific  lieat,  (dectrical  conductivity, 
chemical  reactive  power,  etc.,  and  also  tlie  examin- 
ation of  these  characters  as  a  t^-mperature  function. 
It  is  clear  tliat  this  represents  far  too  wide  a  field 
to  be  covered  in  detail  here,  but  a  few  particular 
examples,  typical  of  nmch  that  has  been  done, 
may  be  of  interest. 

(1 )  Dciisitji  mcasurfnunts.  The  case  of  cadmium 
may  be  taken  as  an  example.  Two  samples  of 
the  metal  (A  and  B)  after  reduction  to  fine  turnings 
gave  densities  SOUli  and  y()lli  respectively.  After 
heating  (A)  for  about  four  days  at  1,50  ('.  in  dry 
CO,,  the  density  showe<l  no  cliange,  Imt  wlieii  (H) 
was  heated  for  the  same  time  at  UK)  C.  in  a 
solution  of  cadmium  sulpliate  and  then  chilled,  its 
density  dropped  to  SH'S.i  (the  same  a-s  A).  B  was 
then  heated  to  60° — 70°  C.  in  cadmium  sulphate 
solution  for  atiout  12  hours.  «  hen  its  density  wa.s 
found  to  have  diminished  still  fiirther  to  8020.  On 
reheating  for  a  day  at  40  C.  it  regamed  its  original 
value,  8(348,  whilst  furt  her  treatment  at  00  ' — 70°  C. 
again  caused  a  reduction  to  8H:!2. 

The  case  of  zinc  is  also  worth  mentioning.  Two 
specimens  of  the  metal,  melted  and  then  chilled, 
gave  densities  7130  and  7129.  On  heating  at 
100°  C.  in  zinc  sulphate  solution  a  progressive 
diminution  in  the  density  of  each  specimen  took 
place,  so  that  at  the  end  "of  a  fortnight  the  values 
had  become  7102  and  7- 100  and  the  change  was 
still  incomplete.  The  true  value  is  probably  about 
0-922,  for  this  was  obtained  by  Kahlbaum  for  the 
metal  which  during  a  distillation  condensed  nearer 
the  hottest  part  of  the  tube  and  would  conse- 
quently be  stable  on  slow  cooling.  With  density 
changes  of  the  order  mentioned  above  it  follows 
that  there  must  be  marked  alteration  in  the 
specific  volume,  the  practical  results  of  which  will 
be  the  gradual  break  up  of  objects  made  oi  the 
metal.  This  has  actually  been  observed  in  the 
case  of  thin  protective  Hlms  of  zinc  which  have 
gradually  broken  up  into  a.  fine  powder. 

It  is  not  easy,  if  indeed  it  is  not  impossible,  to 
fix  the  transition  point  betveen  (wo  allotropes  by 
means  of  density  measurements,  and  consequently 
the  more  delicaie  method  of  the  dilatometer  has 
been  employed. 

(2)  Dilalomeiric  measurements.  A  dilatometer 
for  this  purpose  consists  essentially  of  a  bulb  with 
a  capillary  tube  atta.clied  to  it  and  bent  at  right- 
angles,  so"  that  when  the  bulb  is  in  the  thermostat 
the  changes  in  volume  of  the  metal  under  examin- 
ation may  be  observed  by  the  movement  of  the 
meniscus  of  the  liquid  contained  in  the  dilatometer 
along  the  horizontal  part  of  the  capillary  stem. 
In  using  the  dUatonieter  two  conditions  are 
especially  important.  One  is  that  the  instrument 
be  placed  in  a  thermostat  the  temperature  of 
which  can  be  easily  raised  or  lowered  at  wiU  over 
a  considerable  range,  and  can  at  the  same  time  be 
kept  constant  for  hours  or  days  at  a  time.  This 
condition  is  easily  satisfied  by  electric  heating,  the 
thermostat  being  vix-tually  a  low  temperature  oven. 
The  other  condition  is  that  the  least  volume  of 
liquid  possible  be  employed  in  the  dUatometer  so 
as  to  diminish  to  the  greatest  extent  the  com- 
plication due  to  expansion  or  contraction  of  the 
liquid.  This  is  achieved  by  filling  the  liquid  dead 
space  of  the  instrument  with  fine  glass  beads. 
Under  these  conditions  transition  temperatures  in 
metals  can  be  very  accurately  determined,  as  will 
be  seen  from  the  following  table,  which  represents 
an    experiment   with    fine    copper   turnings   from 
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electrolytically  deposited  metal   which  had  been 
melted  and  chilled. 


Movement  of  liquid 

ia  mm.  per  hour 

mp.  °C. 

along  tube  of 

dilatometer. 

250 

—1090 

450 

—  500 

69-6 

—  444 

71-5 

—       3 

72-0 

+    2-0 

72-5 

+       4 

73-0 

+     12 

75-7 

+     36 

80-9 

+     75 

It  wUl  be  noticed  that  the  movement  of  the 
hqiiid  changes  its  direction  at  a  temperature  of 
about  71-7°  C.  wliich  represents  the  transition 
point  between  the  aUotropes.  As  has  just  been 
mentioned,  these  figures  are  representative  of 
finely  di\"ided  copper.  In  more  massive  condition, 
however,  the  result  is  different,  for  a  .specimen  of 
the  same  metal  as  was  used  in  the  last  experunent 
when  melted  and  cast  into  rods  showed  practically 
no  change  after  a  fortnight  at  25"  C.  The  velocity 
of  transformation  of  jS  to  a  copper  is  thus  so 
greatly  retarded  that  the  /3  form  appears  to  be 
stable.  It  is  for  this  reason  that  copper  vessels 
fall  to  pieces  so  slowly.  The  effect  of  reducing 
the  metal  to  powder  in  accelerating  the  tra,ns- 
fonuation  will  be  referred  to  later. 

(3)  Chanijcs  in  E.M.F.  The  irregular  behaviour 
of  the  Hulett  cell,  electrolytic  cadmium,  cadmium 
sulphate  solution,  12-5  %  cadmium  amalgam,  may 
be  taken  as  an  example.  These  cells  are  supposed 
to  give  an  E.M.F.  of  00505  volt  at  25^  C.  and  to 
remain  constant,  but  experience  with  many  of 
them  shows  that  not  infrequently  the  E.M.F. 
gradually  drops  to  00480  or  00475.  On  the 
other  hand  fre.sh  cells  occasionaUv  have  an  initial 
E.M.F.  of  004847  volt,  but  in  this  case  the  value 
drops  fairh-  rapidly  (in  a  few  days)  to  004750  as 
before. 

Cells  prepared  at  about  50°  C.  have  a  voltage  of 
005022,  or  004745  at  25°  C.  and  005626  and 
0-05225  at  0°  C.  The  difference  in  voltage  has 
therefore  increased  as  the  temperature  becomes 
more  distant  from  50°  C. 

Now  it  a  cell  which  originally  had  an  E.M.F. 
00505  but  had  dropped  to  0047;'>  (A)  be  combined 
with  one  which  was  stable  at  00480  (B)  (using  a 
conxmon  amalgam  electrode)  and  the  E.M.F.  deter- 
mined at  various  temperatures,  curious  results  are 
obtained. 

At  25°  C.  A  gave  0-04741 

B      „     0-04815 
At  65°  C.  A       „     0-04O20 

B      „     0-03979 

Fi-oin  these  results  the  conclusion  is  drawn  that 
there  are  three  allotropes  of  cadmium,  y  at  high 
temperature  alone  being  stable,  whilst  a  would 
be  the  stable  form  below  50°  C,  for  by  analogy 
with  tin  salts  the  form  deposited  by  electrolysis 
is  that  one  which  is  stable  at  high  temperatures, 
and  is  ->-tin.  The  explanation  of  the  above 
differences  in  E.M.F.  is  therefore  as  follows. 
7-Cadmium  gives  an  E.M.F.  of  00505.  If  no 
germs  of  the  other  varieties  are  present  it  remains 
constant,  but  othermse  it  drops  to  00480  charac- 
teristic of  (3  metal  or  00475  for  the  a  form.  As 
the  E.M.F.  is  determined  at  temperatures  more 
remote  from  the  transition  point  the  difference  in 
voltage  increases  between  a  and  ji  or  a  and  y  metal, 
but  above  the  transition  point,  the  reverse  occurs 
as  indicated  by  the  figures  given  above. 

An  ordinary  piece  of  cadmium  must  be  supposed 
to  contain  all'three  allotropes.  for  when  the  E.M.F. 
is  measured  lietween  it  and  either  electrolytic 
cadmium,  or  electrolytic  cadmium  at  50°  C,  the 
value  is  zero. 

These  conclusions  have  been  completely  con- 
firmed by  dilatometric  measurements. 


Again  at  23°  C.  A  gave  0-04741 
B      „     0-04806 


(4)  Electrolytic  experiments.  Lead  acetate  solu- 
tion electrolysed  between  lead  plates  produces  a 
lead  tree,  but  after  the  experiment  if  the  plates 
are  allowed  to  remain  in  the  solution  they  are 
found  in  time  to  have  lost  all  softness  and  ductility 
and  to  have  become  brittle.  A  new  plate  can 
then  l)e  inoculated  by  contact  with  the  brittle 
material,  and  if  now  placed  in  the  solution  it,  too, 
becomes  brittle,  though  the  same  change  may 
occur  spontaneou.sly  at  a  much  reduced  rate. 
Further,  a  lead  tree  can  be  grown  between  two 
lead  plates  without  passing  a  current.  The 
explanation  is  that  aUotropes  exist,  and  that 
there  is  a  difference  of  potential  between  them. 
On  passing  the  current  one  form  is  deposited  as 
the  tree.  This  form  used  to  inoculate  a  new  plate 
causes  electrolytic  action  to  take  place,  converting 
the  whole  plate  into  the  brittle  form.  But 
ordinary  lead  must  contain  both  forms,  for  there 
is  sufficient  potential  to  bring  about  unaided 
electrolysis  and  produce  a  tree  and  brittle  plates. 

(5)  Thermal  changes  on  heating  and  cooling. 
These  are  so  well  known  to  all  metallurgists  that 
it  is  needless  to  make  more  than  one  or  two  remarks. 
A  very  typical  case  is  that  of  a  and  y  iron.  Struc- 
tural changes  in  the  metal  may,  however,  be  so 
retarded  that  starting  at  a  low  temperature  and 
rising  to  one  above  the  transformation  point  and 
then  returning  to  the  original  temperature  may 
produce  a  closed  curve  instead  of  a  single  one. 
Repeated  heating  and  cooUng,  however,  accelerates 
the  change  and  diminishes  or  destroys  the  closed 
ciu-ve  effect,  but  because  in  a  single  experiment  no 
transition  point  is  observed,  it  is  by  no  means 
certain  that  there  may  not  really  be  one,  only 
masked  by  the  retardation  of  structural  change. 
So  great  may  this  retardation  be  that,  for  example, 
in  some  nickel  steels  the  transformation  point  on 
cooUng  is  roughly  650  ^  C.  lower  than  that  observed 
on  heating,  while  in  certain,  manganese  steels  the 
difference  exceeds  750°  C.  This  extreme  retard 
ation,  which  will  be  referred  to  again,  is  the  source 
of  many  of  the  abnormal  properties  possessed  by 
these  steels. 

(6)  Evidoice  from  chemical  behaviour.  Under 
this  heading  is  included  those  cases  where  chemical 
behaviour  appe.ars  to  vary  with  the  past  history 
of  the  metal  and  where  the  hypothesis  of  allotropy 
affords  the  easiest  explanation,  though  no  allo- 
tropes can  be  isolated,  nor  are  then-  transition 
temperatures  determined.  ITie  case  of  hydrogen 
and  palladium  may  be  taken  as  an  example. 
Here,  except  with  finely  divided  palladium  black, 
the  volumes  of  gas  occluded  by  the  metal  seem  to 
vary  with  its  past  history,  and  the  power  of  rapid 
occlusion  dies  away  with  time.  F^irther,  the  rates 
at  which  gas  is  absorbed  by  or  diffuses  through 
the  metal  at  constant  pressure  yield  curves 
showing  a  discontinuity.  The  absence  of  these 
pecuharities  in  the  case  of  palladium  black  suggests 
that  here  one  is  dealing  with  a  single  state  of  the 
metal,  transformation  from  which  is  extra- 
ordinarily slow  owing  to  absence  of  any  other 
allotrope  in  molecular  contact  to  act  as  inoculator. 

Distinctive  chemical  action  is  also  exhibited  in 
the  change  of  solubUity  of  carbon  in  iron  at 
different  temperatures,  and  in  the  etching  action 
of  nitric  acid  on  iron  plates.  In  the  former  case 
the  transition  from  a  to  7  iron  accompanies  a 
great  increase  in  solubihty  of  carbon,  while  nitric 
acid  produces  a  meta-stable  surface  convertible 
into  the  ordinary  stable  condition  by  a  blow, 
magnetic  field,  etc. 

Having  thus  reviewed  the  kind  of  evidence 
adduced  in  favour  of  allotro)iy  in  nietals,  we  may 
consider  allotropy  from  a  more  theoretical  aspect. 
Different  types  of  allotropy  are  now  recognised. 
In  monotropic  allotropy  one  form  is  always  meta- 
stable,  for  ever  tending  to  assume  the  stable 
state.     Such    a   condition   is   realised   in    the   so- 
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calleil  "  explosive  "  antimony  obtained  by  elec- 
trolysis of  thi'  chloride.  Monotropic  allotropy  is 
irreversilili',  for  the  tiansitioii  ti'iiii>erut.ure  lies 
above  the  ineltiiiK  point  of  the  stalilc  form. 

Kimntiolropie  allotropy  is  a  far  more  common 
ease.      Here  (he  dilTerent  states  of  the  metal  arc 
converted    one    to   anotlier   reversibly    by    merely 
channinn  the  l<'mperatiire.     Gi-ey  and   white  tin, 
or  II  and  7  iron  are  familiar  examples.     The  case 
is  not,  howevi'r,  iiuite  so  simple  as  it  niinht  appear, 
for   a   sharp   transition   temperature   is   rreipieidly 
not  reali.scd.     'I'here  are,  iiuleed,  four  possible  sub- 
divisions of  enaiiliotropic  allotropy.     Coiusider  the 
eliHUfce  of  any  property  with  temperature.      In  an 
ideal  rase,  at  the  transition  poiid,  the  discontinuity 
in  the  curve  rei>re.senlinj:  the  I'banpe  of  any  par- 
ticidar   property    with    temperature    is   absolutely 
abrupt.      'I'liis,  however,  can  only  be  realised  if  the 
two  moditlcations  are  absolutely  insoluble  in  eacli 
other,   a   view   not  usually    heUl    nowadays  when 
truly  insoluble  substances  are  scarcely  believed  in. 
The  more  usual  ca.se  is  partial  solidiility.     If,  for 
example,  the  ,-i  variety  is  somewhat  solid)le  in  the 
a  form,  but  the  <•  is  insolidile  in  the  ,i  one,  the  curve 
for  the  n    variety   becomes  modified,   the   change 
seeming  to  bestin  somewhat  l)eforc  the  true  tran- 
sition temperature,  whereas  it  both  are  mutually 
soluitle   to  a  slight  extent  it  changes  to  a  more 
nearly    continuous    curve.     The    transition    tem- 
perature   is   still    well    marked,    but   the    change, 
in.st(;a<l   of  being  absolutely  atirupt,  appears  now 
to  begin  somewhat  before  the  critical  temperature 
and  to  end  after  it,  the  change  having  its  greatest 
velocity      at     the     critical      temperatiure      itself. 
When  the  two  varieties  are  completely  soluble  in 
each    other   to   torai    solid   solutions,    no    distinct 
break  at  all  occurs  ami  the  curve  becomes  con- 
tinuous, the  characters  of  one  form  merging  into 
those  of  the  other. 

Kither  monotropic  or  onantiotropic  allotropy  as 
described  above  supposes  the  existence  of  pure 
form.s  in  whiih  all  molecules  or  molecular  associa- 
tions are  alike.  The  molecules,  or  complex  groups 
of  them,  dilter  in  the  two  forms,  so  that,  in  theory 
at  any  rati-,  there  must  be  an  intervening  un- 
ordered condition — an  amorphous  pha,se.  So  we 
may  form  the  following  picture  of  the  (-hange  from 
the  metastal)le  to  the  stable  condition  in,  .say,  a 
plate  of  metal.  Let  tlie  whole  plate  be  ineta- 
stable  at  the  temperatun;  of  the  experiment  except 
for  a  portion  in  the  centre  which  is  stable.  Then 
the  change  will  proceed  outwards  in  every  direction 
from  the  centre,  but  as  there  shoidd  also  be  an 
amorphous  phase  it  can  only  be  imagin(>d  as  a  sort 
of  wave  front  sweeping  through  the  metal,  like  the 
spreading  ripple  produi  eil  in  water  b\-  a  falling 
drop.  Yet  for  the  change  to  be  enantiotropio  we 
must  .suppo.se  sutficient  unchanged  molecules  to 
remain  to  act  as  nuclei,  around  which  the  amor- 
phous film  can  crystallise  as  it  sweeps  back  in  the 
reverse  change,  for  it  has  been  postulated  above 
that  one  ordered  molecular  arrangement  cannot 
pass  to  another  one  without  momentarily  becoming 
amorphous.  The  amorphous  eijiulition  would  thus 
repre.sent  the  phase  stable  at  the  lower  temperature 
in  a  state  of  fusion,  « ith  subsequent  crystallisation 
stopped. 

Some  experiments  on  the  magnetic  properties 
of  iron  do  not  entirely  harmonise  with  this  idea  of 
an  amorphous  phase,  so  it  may  be  well  to  mention 
them  briefly  before  passing  on  t>o  the  third  type  of 
allotropy.  It  is  \isually  supposed  that  hardening 
of  iron  is  the  residt  of  the  protluction  of  an  amor- 
phous and  vitreous  phase,  and  since  strained  iron 
is  harder  than  imstrained,  it  follows  that  straining 
must  prochice  this  condition.  Iron,  however,  is 
ilimorphous,  therefore  if  this  intermediate  phase  is 
due,  as  already  mentioned,  to  the  l)reak  up  of  the 
molecular  structure,  to  be  tndy  amorphous  it 
must  possess  the  same  characters  from  whichever    I 


:   allotrope  it  haa  been  produced.     Now   straining 
does  not  diniiiush  the  magnetic  intensity  of  n  iron, 
and   viron  is  haidly  magnetic.      It   should,  there- 
fore, follow  that  strained  >-iron  .should  bi'  magnetic. 
SSucli.     however,     is    not    the     case.      It    appears 
dillicult   from    these   observations   to   regard    this 
;   intervening  i)hasi!  as  trvdy  amorphous. 
j         Dynamic     allotropy     is     the     third     tyj)e     now 
!   recogni.scd.     The     fimdanient'il     assumption     has 
tluis  hccn  put  by  Smits  :— -Kvery  [ihase  of  a  system 
wbiib  behaves  as  an  un.ary  one  is  Iniilt  up  of  at 
least  two  .sorts  of  moleiules  in  internal  cciuilibriiun, 
and    must   be   taken   as  components  of   a   p.seudo- 
system. 

This  is  a  totally   dilTerent  view   from  that  which 
has  already  been  described,  since  it  postulates  that 
in  no  sulistance  iwo  all  the  moliiculc-s  or  associations 
alike.     'J''he  transititm  poiid.  nuist  now  be  ri!garded, 
not  a,s  the  more  or  less  abrujit  ])assage  from  one 
tlistinct  form  to  another,  )iut  as  the  splitting  up  of 
a  homogeneous  solid  solution  of  two  modilications. 
This    view    of    allotropy    not     oiUy    accounts    for 
changes   of   the   types   alreiuly    described    in   this 
paper  where  one  is  dealing  ordy  with  soliil  phases, 
•  hut  many  interesting  deductions  can  be  made  from 
it,   and   have   in  most  <-ases   been   shown   experi- 
mentally to  be  correct.     The  fimdamental  assump- 
tion of  Suuts  already  (pioted  says  nothing  about 
the   condition   of   the   phase,    ■i.e.,   whether   it   be 
liqiud    or    solid.     The    separation    of    tautomeric 
forms  from  a  liquid  is  evidence  of   the  complex 
character  of  the  licjuid  state,  and  so  we  are  led  to 
regard  a  liquid  metal  as  containing  two  kinds  of 
molecules    in    equdibriimi,    the    number    of    each 
present   varying  with  the  temperature.     Suppose 
the  liquid  metal  to  be  at  such  a  temperature  that 
it  consists  almost  entirely  of  one  kind  of  moleciUe. 
Then   on   rapid   crystallisation   a   solid    would    be 
obtained  consisting  mainly  of  one  form,  provided 
the  establishmeid.  of  equilibrium  in  the  solid  was 
not  too  fast.     But  it   by   any  method  the  liquid 
could  be  made  to  contain  both  kinds  of  molecides, 
the  solid  would  also  contain  them  an<l  would  in 
fact  exhibit  differences  in  its  physical  properties, 
such   as   density,    melting   point,   etc.,   from   that 
containing   mainly   one  form.     Thus  the  melting 
point,  etc.,  of  a  solid  separating  from  even  a  pure 
liquid  need  not  theoretically  always  be  a  constant. 
This  condition  has  actually  l)een  realised  in  the 
case   of   tin,   phosphorus,   and   one   or   two   other 
substances.     Extremely      pure      tin      sometimes 
solidifies   as    a   pure    substance,    sometimes   as   a 
complex    mixture,    while    the    melting    point    of 
phosphorus  may  vary  as  much  ius  1"  C.     In  general, 
of  <!ourse,  it  follows  that  as  raising  the  t<;mperature 
tends  to  shift  the  ((luihlaium  in  one  direction,  so 
a  hot  metal  sudditnly  qiienched  or    a  Uquid  one 
rapidly  crvstallised  would  tend  to  assume  a  form 
metastable  at  ordinary  temperatures.    Experunent 
shows  that  prolonged  heating  ami  slow  cooling  are 
essential  if  the  metal  sejjaratcd  from  the  liquid  is 
to  be  in  a  stable  condition,   for  the  e(iuilibrium 
conditions    of    tlu-    solid    and    liqiud    phases    are 
probably  dilTerent,  and  owing  to  the  great  internal 
viscosity  of  the  soliil.  ecpiUibrium  conditions  are 
thus  only  very  slowh'  established. 

The  dilTerent  kinds  of  molecules  would  possess 
somewhat  dilTerent  reactive  power,  and  so  one 
arrives  at  a  possible  explanation  of  passivity.  The 
surfa<e  of  a  metal  must  be  assumed  to  be  in  a 
condition  of  e(iuilil>rium  which  becomes  disturbed 
by  chemical  .iction,  since  its  constituents  possess 
diffi-rent  cbenMcal  reactivity.  Treatment  with  an 
acid  may  preferentially  remove  one  constituent 
leaving  a  higblv  metastable  surface,  and  it  aU 
depends  on  (he  "time  tidien  to  re-establish  equili- 
briiun  whether  anything  further  happens.  The 
case  of  the  action  of  nitric  acid  on  iron  has  been 
cited  liy  Smits.  who  suggests  that  the  toUowing 
sequence  of  events  may  represent  what  happens. 
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One  allotrope  is  easily  dissolved,  leaving  the  other, 
hut  as  the  oxygen  arising  from  the  reaction  is 
partially  absorbed  in  the  metal  it  may  act  as  a 
negative  catalyst  towards  restoring  the  internal 
equihbrium  of  the  surface,  and  consequently 
chemical  action  ceases,  the  metal  being  then 
described  as  passive.  Removal  of  the  oxygen, 
hanunering,  a  magnetic  field,  etc.,  restores  the 
surface  to  its  equilibrium  condition  and  permits 
further  action.  There  are,  of  course,  very  many 
other  theories  of  passivity,  but  this,  even  at  its 
lowest  estimate,  is  at  any  rate  not  unreasonable. 

At  an  earlier  period  in  this  paper  mention  was 
made  of  the  fact  that  the  dUatometric  measure- 
ments in  the  case  of  copper  did  not  succeed  unless 
the  metal  was  in  a  state  of  line  sub-division,  while 
aU  changes  of  volume  and  density  are  found  to 
acquire  a  more  definite  transition  point  if  the  metal 
has  previously  been  in  contact  with  an  electrolyte 
— one  of  its  own  salts. 

In  the  case  of  finely  divided  metal  the  ratio  of 
surface  to  mass  is  great,  antl  as  changes  in  the 
internal  surface  equilibrium  arc  far  more  rapidly 
established  than  in  the  mass  with  its  high  internal 
viscosity,  it  is  liut  natiu'al  to  find  that  increase  in 
surface  accelerates  the  production  of  equihbrium 
and  so  tends  to  make  any  changes  of  character 
dependent  on  such  an  equilibrium  condition  more 
immediately  visible.  Tlie  case  of  the  action  of  tlie 
electrolyte  requu'es  closer  examination  and  has,  as 
a  matter  of  fact,  received  more  than  one  explana- 
tion. One  may  take  as  an  example  grey  and  white 
tin,  the  latter  form  being  metastablc  at  ordinary 
temperatures.  If  we  do  not  accept  the  funda- 
mental assiunption  of  Smits,  we  must  suppose  that 
to  enalile  white  tin  to  change  at  all,  germs  of  grey 
tin  must  be  present  in  it. 

When  such  an  inoculated  piece  of  white  tin  is 
put  into  a  solution  of  a  tin  salt  the  white  tin 
dissolves,  only  to  lie  re-deposited  in  the  stable 
form  on  the  germ  cells  of  that  variety.  Tlius, 
though  the  tm  content  of  the  solution  would 
remain  constant,  the  metal  would  apparently 
pass  from  the  metastable  to  the  stable  state  far 
more  rapidly  than  in  the  absence  of  the  solution. 
If  each  phase,  however,  consists  of  a  mixture  of 
the  two  varieties  other  considerations  come  in. 
White  tin  at  ordinary  temperatiues  is  not  in  a 
condition  of  equilibrium.  But  some  of  the  metal 
passes  into  solution  and  there  must  lie  a  state  of 
equililjrium  in  solution  between  the  two  varieties 
just  as  in  tlie  solid  or  liquid  state.  Kquilibrium  in 
solution  is  probably  established  rapidly — far  faster 
at  any  rate  than  in  the  metal — but  it  is  not  neces- 
sarily the  same  as  in  the  solid  phase.  The  solution 
wUl.  however,  be  too  rich  in  grey  tin  to  lie  in 
equilibrium  with  the  white  phase,  and  wUl  contain 
too  much  white  tin  to  be  in  equilibrium  with  the 
grey  pseudo  system.  Consequently  white  tin 
must  be  dissolved  and  grey  tin  deposited  till  such 
a  condition  is  reached  that,  for  the  particular 
temperature  of  the  experiment,  an  equilibrium  is 
established  between  the  three  pseudo  systems,  grey 
tin,  white  tin,  solution. 

A  natural  corollary  from  this  is  that  metal  ions 
in  solution  are  not  all  the  same,  a  conclusion  quite 
at  variance  with  the  views  held  only  a  few  years 
ago.  As  the  molecules  are  of  more  than  one  kind 
in  the  metal,  some  of  each  kind  must  be  supposed 
to  dissolve  and  form  ions,  rapidly  reaching  an 
equilibrium  condition.  Now  suppose  two  plates 
from  the  same  specimen  of  metal  are  placed  in  a 
solution  of  one  of  its  salts  as  an  electrolyte.  Then 
the  molecules  Mi  and  M,  are  in  the  same  equili- 
brium in  both  plates,  and  the  corresponding  ions 
M;  and  JI,;  are  also  in  equilibriiun  in  the  solution, 
thougli  the  relation  of  the  amount  of  M[  to  Mj  is 
different  to  that  in  the  solid.  There  will  be  no 
E.M.F.  between  the  two  plates.  Now  pass  a 
current    through    the    system.     What    happens  ? 


Consider  first  the  plate  from  which  metal  passes 
into  solution.  Both  M,  and  Mj  molecides  are 
removed  from  it  in  the  ratio  in  which  they  are 
present  in  the  solution  equilibrium.  But  this  is 
not  the  same  as  in  the  solid,  so  that  the  plate 
becomes  richer  in  one  or  other  variety.  Now  at 
the  other  pole  M"  and  Mr,  ions  are  being  discharged 
in  the  ratio  in  which  they  were  present  in  the 
solution.  But  this  being  different  from  that  of  the 
plate  on  which  they  are  deposited  as  molecules,  the 
plate  becomes  richer  in  one  type.  If  the  condition 
of  equilibrium  before  any  current  was  passed  was 
that  the  ratio  of  M,  to  M,  was  greater  in  solution 
than  in  the  solid,  what  has  resulted  from  passing 
a  current  ?  The  anode  becomes  richer  in  M , 
molecules  since  a  greater  number  of  M  j  than  M  3 
have  to  pass  into  solution.  The  metal  that  is 
deposited  contains  more  51,  than  M2,  and  hence 
the  deposit  contains  an  excess  of  Mj.  Now  since 
All  and  Mo  are  different  kinds  of  molecules  it  is 
only  reasonable  to  suppose  that  they  carry  different 
charges.  Therefore,  after  passing  a  curient,  since 
one  pole  is  too  rich  in  IM,  molecides  and  the  other 
in  M,,  there  should  l)c  an  E.JI.F.  between  them. 
This  lias  actually  been  shown  to  lie  the  case.  It 
also  follows  that  as  the  establishment  of  equUibrivmi 
between  the  two  sorts  of  molecules  in  the  solid  is 
extremely  slow,  at  any  rate  compared  to  the 
solution,  a  condition  of  non-electrical  equilibrium 
becomes  estalilished  in  each  plate,  so  that  e\'en 
after  the  current  is  cut  oft  unaided  electrolysis  may 
take  place  about  each  pole.  An  actual  example  of 
this  has  been  cited  in  the  case  of  the  lead  tree. 

It  has  been  said  above  that  the  internal  equili- 
brium of  the  solution  is  probably,  it  not  certainly, 
different  from  that  in  the  solid,  as  otherwise  it  is 
not  easy  to  account  for  some  of  these  phenomena 
by  means  f>f  this  theory.  What  happens  then  if 
the  solution  is  removed  and  the  metal  extracted 
from  it  ?  The  solution  of  metal  in,  say,  liydro- 
i  chloric  acid  comes  to  the  same  thing.  Chlorides 
corresponding  to  the  molecules  M,  and  M,  are 
produced  in  the  proportion  of  the  ionic  solulioia 
equilibrium.  It  these  are  reduced  at  the  lowest 
possible  temperatiu'e  so  as  to  minimise  disturbance 
of  the  equilibrium,  a  metal  is  obtained  which  is 
different  front  that  with  which  we  started,  since  it 
now  contains  molecules  M,  and  M,  in  a  non- 
equUiliriiun  condition  for  the  solid.  Such  differ- 
ences have  frequently  been  observed.  One  might 
cite  inrophoric  iron  and  lead,  and  platinum  and 
lialladium  black.  In  these  cases  the  cliemical 
j  activity  has  been  greatly  increased,  bvit  on  heating, 
'  which  tends  to  restore  the  equilibrium,  the  special 
characters  either  grow  less  pronounced,  or  dis- 
appear. There  are,  of  course,  other  explanations, 
such  as  increased  surface  action,  of  why  finely 
divided  metals  are  more  reactive,  but  the  aliove 
case  is  mentioned  to  show  how  far-reaching  is  this 
theory  of  dynamic  allotropy. 

A  few  words  may  be  said  as  to  the  nature  of 
allotropes  themselves.  It  they  are  to  exhibit  such 
distinctive  features  as  changed  chemical  and 
physical  behaviour  there  must  be  either  some 
definite  change  in  the  structure  of  the  molecules 
or  in  their  arrangement,  that  is  to  say  a  reorganisa- 
tion of  the  atoms  composing  them,  or  a  change  in 
their  number,  or  different  molecidar  groupings. 

When  an  allotropic  change  takes  place  one  must 
assume  that  every  changing  molecule  suffers  the 
same  rearrangement,  and  if  this  reconstruction 
necessitates  a  corresponding  change  in  the  forces 
with  which  they  react  on  each  other,  the  space 
lattice,  which  represents  the  grouping  of  the  centres 
of  gravity  of  the  molecules  relatively  to  each  other, 
may  also  become  altered,  and  so  result  in  a  new 
crystalline  form.  It  is  not  very  easy  to  see  how 
this  could  come  about  if  one  is  to  regard  solid 
metal  as  an  equilibrium  of  two  components  of  a 
pseudo  system.     Researches  like  those  carried  out 
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by  Brass  on  tho  reflexion  of  X-rays  from  the 
internal  planes  of  crystals,  would  scarcely  be 
possible,  for  the  molecules  in  these  planes  would 
not  be  all  alike,  ami  no  simple  space  lattice  could 
be  ili'duceil.  If  one  is  to  believe  in  dynamic 
allotropy  it  is  easier  to  imagine  the  aUotropes  as 
ilitTerius  in  the  internal  structure  of  the  molecules 
than  in  (heir  arrangement  in  the  space  lattice. 
This  wt)uld  be  iiuite  in  accordance  with  the  view 
that  dilTerent  sorts  of  ions  exist  in  solution,  for  it 
is  not  very  obvious  why  ditTerent  space  lattices 
should  give  ditTerent  ions. 

An  att<"m))t  lias  indeed  been  made  to  form  some 
conception  of  what  is  the  ditterence  in  the  internal 
molecular  structure  of  allotropes.  On  the  electron 
theory  of  valency  the  vaU'ncy  lioiuls  are  considered 
as  having  definite  direction.  The  relative  <lirection 
of  these  bonils  in  the  molecule  may  be  iiillueuced 
by  the  conilitions  under  which  such  a  'molecule  is 
formed.  Variation  in  direction  would  give  rise  to 
molecular  structures  dilTering  in  the  distril>ution 
<)f  the  electric  charges  among  the  constituent  atoms. 
These  would  be  allotropes,  and  that  conliguration 
in  which  the  charges  were  most  symmetrically 
arranged  or  neutralised  wo(dd  lie  the  stable  form 
uniler  those  conditions. 

In  conclusion  I  must  point  out  that  other 
explanations,  not  based  on  allotropy,  have  been 
given  for  many  of  the  phenomena  which  have  been 
so  rapidly  touched  on  in  this  communication. 
I  would  express  no  opinion  sus  to  the  merits  of  one 
view  over  another,  but  I  hope  tlie  little  I  have 
had  time  to  say  may  show  that  allotropy  may 
prove  to  he  a  very  important  ctinsideration  when 
one  is  dealing  with  the  chemist r\'  or  metallurgy 
of  metals. 

Dl.SCU.ISION. 

Professor  Baly  said  that  Smits'  theory  of 
molecular  species  was  a  special  case  of  his  own 
molecular  force  field  theory.  Certain  points  arose 
in  his  mind  which  seemed  to  require  some  explana- 
tion. Kor  example  if  one  allotropic  modification 
of  an  element  were  raised  to  a  temperature  just 
above  the  transition  temperature  antl  if  the  change 
then  set  in  to  a  second  allotrope,  surely  it  was  to 
be  expect<'d  that  the  change  woidd  continue  until 
the  conversion  was  complete.  Yet  Dr.  Holt 
assumed  that  in  certain  cases  the  change  was  only 
partial  and  was  arrested  after  it  had  proceeded  to 
a  definite  small  extent.  If  such  condition  really 
did  obtain  it  might  be  po.ssible  to  explain  it  by 
introducing  a  new  conception,  namely,  that  the 
velocity  of  the  transition  df^pendei!  upon  the  con- 
centration of  the  phases.  If  that  were  so  it  seemed 
at  once  possible  to  account  for  Ostwald's  discovery 
of  the  periodicity  in  the  evolution  of  hydrogen  by 
metallic  chromimn,  when  treated  with  acids. 
Smits'  theory  of  the  passivity  of  metals  alone  did 
not  seem  capable  of  explaining  this  interesting 
phenomenon. 

Dr.  Holt,  in  reply  to  Prof.  Baly's  questions,  said 
that  cases  where  the  conversion  from  one  allotrope 
to  another  appeared  to  be  only  partial  and  to  take 
place  over  a  temperature  range  instead  of  at  a 
particular  temperature,  had  been  described  by 
Benedicks  for  silver  iodide  and  some  other  sub- 
stances, and  the  view  of  limited  solubility  of  one 
constituent  in  the  other  had  been  postulated  to 
account  for  the  observed  phenomena.  If  it  was 
correct  he  woidd  agree  with  Prof.  Baly  that  the 
velocity  of  change  depended  on  the  concentration 
of  the  phases.  A  somewhat  similar  case  to  the 
periodicity  of  the  evolution  of  hydrogen  by 
metallic  chromium  was  the  change  in  anodic 
potential  observed  in  some  cases  during  the  elec- 
trolysis of  acids  with  iron  electrodes.  To  account 
for  this  it  must  be  assumed  that  the  velocity  of 
restoration  to  the  stable  state  must  depend  on  the 
concentration  of  the  phases. 
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THE  DEMULSIPIOATION  VALUES  OP 

MINHRAL  LTTBRI(!ATIN<>  OIUS  POU  USE  IN 

ST1<; AM  TUIllilNICS. 

BY   .\RNOr.D   PHILIP,    B.SC,    A.M.I.B.K. 

From  time  to  time  since  the  introduction  of  the 
use  of  the  steam  tiubine  combined  with  a  forced 
lubrication  system,  nmch  trouble  has  been  ex- 
perienced, Ijoth  by  the  users  and  the  sellers  of 
lubricating  oils,  due  to  the  formation  of  emulsions 
of  the  oils  with  watei'.  Th(!  leakage  of  water  into 
the  oil  system  and  the  chinning  up  of  tlie  oil  with 
the  water  by  rapidly  moving  surfaces  are  the 
prime  causes  of  the  formation  of  such  euuilsions, 
but  a  further  necessary  cause  is  that  the  oil  must/ 
it.self  possess  special  properties  which  p<!rmit  it  to 
emulsify.  In  fact,  it  is  found  tliat  under  the 
same  conditions  of  use,  some  oils  become  emulsified 
whilst  some  do  not. 

The  chief  troubles  caused  by  the  formation  of 
emulsions  in  a  luliricating  system  are  three  in 
number.  l''irstly,  an  emulsion  of  oil  and  water  in 
many  respects  may  behave  more  like  a  semi-solid 
than  a  liquid,  and  such  a  mixture  therefore  refuses 
to  flow  satisfactorily  in  the  lubricating  system 
under  the  available  pump  pressure.  Secondly, 
the  water  present  in  such  emulsions  frequently 
contains  more  or  less  salt  in  solution,  and,  in  so 
far  as  this  electrolyte  can  be  forced  tlu-ough  the 
bearings,  it  is  liable  to  be  the  cavise  of  electrolytic 
corrosion  of  the  journals  *)f  steel  shafts,  etc.,  due 
to  the  contact  e.m.f.  set  up  by  the  steel  of  the 
journal  and  the  white  metal  or  brasses  of  the 
bearings  in  the  presence  of  the  salt  water.  Even 
in  the  presence  of  only  traces  of  salt  in  the  water, 
condensed  steam  may  contain  suflicient  dissolved 
carbonic  acid  or  may  extract  sufficient  organic 
acid  from  the  lubricating  oil  itself,  whether  this 
is  a  ijure  mineral  oil  or  whether  it  consists  of 
a  mixture  of  a  mineral  oil  with  a  larger  or  smaller 
proportion  of  a  fatty  oil,  to  cause  it  to  act  as  an 
electrolyte.  Undoubtedly,  however,  this  par- 
ticular trouble  is  most  marked  when  the  water 
mixed  with  the  oil  contains  larger  proportions  of 
salt,  derived  either  from  sea  water  or  from  ordinary 
shore  water. 

The  passage  of  sea  water  or  shore  water  into  the 
oil  is.  in  general,  due  to  the  fact  that  the  oil  from 
the  forced  lubrication  system  Is  cooled  down  after 
its  passage  through  the  engines  by  pumping  it 
through  an  oil  cooler.  An  oil  cooler  consists  of  a 
series  of  tubes  through  which  the  oil  is  pumped, 
and  the  outer  surfaces  of  these  tubes  are  in  contact 
with  a  current  of  either  sea  or  shore  water,  which  is 
pumped  through  the  cooler  in  order  to  remove 
the  heat  from  the  oU.  Leaks  not  infrequently 
occur  in  the  tubes  of  the  oil  cooler  due  to  corrosion 
on  their  water  side,  thus  permitting  the  access  of 
the  cooling  wat«r  to  the  oil. 

The  third  objection  to  the  formation  of  emulsioiLS 
in  lubricating  systems  from  the  consumer's  point 
of  view  is  that  it  is  the  cause  of  a  serious  loss  of 
lubricant.  When  an  emulsion  has  once  been 
formed  it  becomes  practically  impossible  to 
separate  the  oil  from  the  water  by  gravitational 
settling,  even  when  this  is  assisted  by  heating, 
whilst  it  is  evident  that  in  all  cases  the  necessity 
of  such  special  treatment  of  a  lubricant  is  un- 
desirable, even  in  shore  installations,  whilst  at  sea 
it  is  practically  impossible  to  carry  it  out: 
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The  diffiiulties  experienced  from  the  emulsifi- 
cation  of  lubricating  oils  caused  the  author  to 
sfcud}-  this  subject  some  years  ago,  and  he  arrived 
at  the  conclusion  that  it  was  very  easy  to  obtain 
two  samples  of  lubricating  oils  the  difference 
between  which  could  not  be  ascertained  by  any 
chemical  or  physical  test  that  it  was  possible  to 
apply  to  them,  and  yet  one  of  these  oils  would  be 
found  to  be  satisfactory  as  a  lubricant  on  a  turbine 
forced  luVjricating  system,  whUst  the  other  was 
practically  useless. 

As  a  result  of  this  conclasion  it  appeared 
evident  that  the  only  test  to  apjjly  to  a  lubri- 
cating oil  in  order  to  ascertain  whether  it  was  or 
was  not  capable  of  resisting  eniulsification,  must 
be  of  a  pra(^tical  chai'acter  and  must  directly 
measure  the  power  of  the  oil  to  resist  eniulsification. 
With  this  view  the  author  designed  a  special  form 
of  tester,  a  general  view  of  which  Is  .shown  in  Fig.  1 . 
This  apparatus  actually  consists  of  a  high  speed 
stirrer  driven  by  an  electro  motor  at  a  definite 
speed  for  a  definite  time.  This  stu'rer  is  employed 
to  make  an  intimate  mixture  of  500  c.c.  of  the 
oil  under  test  with  500  c.c.  of  distilled  water  at 
100°  C.  At  the  end  of  the  period  of  agitation  of 
the  oU  and  wat«r,  the  mixture  is  run  out  of  the 
vessel  in  which  the  stirring  has  taken  place  into  a 
graduated  glass  measure.  Here,  after  a  sufficiently 
lengthy  period,  it  separates  generally  "into  three 
layers,  viz.,  a  top  las'er  of  oil,  an  intermediate 
layer  of  emulsion,  and  a  bottom  layer  of  water. 
At  the  end  of  a  fixed  period  of  time  (24  hours),  the 
volume  of  oil  which  has  separated  is  read  off  and 
the  percentage  of  this,  calculated  on  the  volume 
of  oil  originally  placed  in  the  tester,  is  recorded  as 
a  measure  of  the  power  ^hicli  the  oil  possesses  for 
re.sisting  emulsification. 

This  percentage  the  author  proposes  to  cail  the 
'•  demulsifieation  value  "    of  the  oU. 

As  the  resvilt  of  numerous  tests  carried  out  with 
this  ai^paratus  throughout  the  past  four  or  five 


years,  it  has  become  evident  that  mineral  lubricat" 
ing  oils  which  possess  a  demulsifieation  value  of 
90%  and  over  can  be  readily  obtained  commer- 
cially in  as  large  a  quantity  as  is  desired,  and  also 
that,  out  of  between  700  or  800  samples  of  such 
oils  which  have  been  tested  and  passed  as  satis- 
factory as  possessing  demulsifieation  values  of  90  % 
or  over,  not  a  single  one  has  given  any  trouble 
whatever  due  to  the  formation  of  emulsions  under 
the  practical  conditions  of  use  on  a  forced  lubricat- 
ing system  on  steam  turbines.  On  the  other  hand, 
previous  to  the  use  of  this  system  of  testing 
lubricating  oils  for  steam  turbines,  much  trouble 
and  annoyance  frequently  occurred,  due  to  the 
fact  that  it  was  found  impossible  by  any  chemical 
test  to  ascertain  beforehand  whether  any  given 
luljricant  would  or  would  not  give  rise  to  difficulties 
under  practical  working  conditions  due  to  the 
formation  of  emulsions. 

Quite  small  amounts  of  the  class  of  colloids 
known  as  reversible  colloids  or  emulsoids  are 
capable  of  producing  very  marked  emulsive  effects. 
In  the  ease  of  mineral  luliricating  oils  the  nature 
of  the  emulsoids  which  are  present  in  the  faulty 
lubricant  may  not  be  known  in  all  cases,  but  one 
active  emulsoid  is  considered  to  be  most  probably 
the  bituminous  matter  which  is  present  to  a  greater 
or  smaller  degree  in  almost  all  natural  mineral  oils 
which  have  not  been  purified  by  distillation. 
Evidence  that  this  is  so  is  given  by  the  following 
results.  Samples  of  high  class  special  mineral 
lubricating  oils  were  selected  which  were  found  to 
possess  demulsifieation  values  of  91%  and  up- 
wai'ds,  and  to  each  of  these  1  %  by  weight  of  some 
oil  fuel  was  added,  the  bitumen  content  of  which 
was  determined  and  the  resulting  mixture  of  99  % 
satisfactory  lubricating  oil  and  1  %  fuel  oil  then 
tested  for  its  demulsifieation  value.  The  results 
of  these  tests  are  shown  on  Tables  I    and  II. 

The  bituminous  matter  present  in  fuel  oils 
from    different    sources    may    very    well    possess 


Table  I. 


1 

2 

3 
Deminsif. 

High  class  siieoial  mineral  lubricating  oils 
lor  turbines. 

Fuel  oil  of 

vhic-h  1%  was  mi.ied 

with  oils  in  Column  1. 

value  of 

1% 
mixture. 

Laboratory  number. 

Demulsifieation  value. 

Laboratory  number. 

Origin. 

Bituti 
By  amyl 
alcohol  method. 

len  %. 

By  ether- 
alcohol  method. 

1139    A/14 

96% 

732    T/14 

Shale  oil  (cracKed) 

Nil 

Nil 

94% 

1140    A/14 

94% 

1003    A/14 

Borneo 

0-38% 

0-86% 

94% 

657    Y/14 

94% 

487    A/ 14 

Roumauian 

1-S% 

2-02% 

94% 

636    Y/14 

94% 

140    V/14 

Burniah  (distilled) 

Nil 

(1-10% 

92% 

1138    A/14 

94% 

1054    A/14 

Texas 

1-0% 

1-44% 

92% 

1093    A/14 

94% 

1035    A/14 

Persian 

1-21% 

not  deti^rmincd 

88% 

1176    A/14 

92% 

488    A/13 

Trinidad 

7-1% 

7-78  "„ 

74% 

1149    A/14 

95% 

1145    A/14 

Persian 

2-15% 

4-2% 

Ul 

492    Y/14 

91% 

482    A/14 

Mexican 

17-62% 

14-22% 

Table  II. 


Variation  of  demulsifieation  value  caused  by  adding  1  part  of  various  fuel  oils  to  99  /Mrls  of  specia 
mineral  turbine  lubricalintj  oil  (laboratary  number  533  -1/13)  which  contained  no  biUuncn  and  tvhos. 
demulsifieation  vahte  was  980%. 


Lal)oratory  number  of  added  oil  fuel 

491  A/13 

486  A /13 

492  A /13 

484-A/13 

487  A/13 

488^/13 

489  A/13 

480  A /13 

Description  of  added  oil  fuel 

Percentage  of      I  "y„?!Sj;!,^''=°'>"' 

Demulsilloation  value  of  mixture    . . 

Percentage  of  bitumen  in  mixtures  as 

shown  by  amyl  alcohol  method   . . 

Burniah 
distilled. 

0/ 

nil 

0-10 
93 

ifil 

Borneo. 

% 
0-38 

0-86 
90 

e-Doss- 

Texas. 

% 
1-00 

1-44 

74 

O'Oio 

Persian. 

% 
1-40 

4-90 
73 

0-1)14 

Koumanian. 

% 
1-80 

3-02 
64 

0-018 

Irhildsd 
oil  fieK 

% 
7-10 

7-73 
63 

0-071 

Trinidad 
Lake. 

%.- 
11-75- 

n-64 

57 

0'117'6 

Me]ucali. 

26-25 

20-50 
27 

fot  XXXIV.,  So.  la.]    PHILIP— DEMULSIFICATION  VALUES  Of  MINERAL  LUBRICATING  OILS.     099 


greJitor  of  smaller  omiilsifyinf:  properties,  but 
when  this  is  Ixn-iie  in  mind,  and  also  tiie  fact 
that  the  deterniinatiun  of  l>itutnen  in  t>ils  docs  not 
possess  an  ai-i-nrary  of  more  tiian  aliout  0-5%,  it  is 
eonsider»fd  that  a  fair  conehision  to  di-aw  fi-om 
these  figures  is  that  the  l>itinnen  in  undistilled  oils 
is  tile  cause  of  tlie  ohserved  ili'cri'asi^  in  the  de- 
nnilsification  vahu;  noticed  in  these  tests. 

Whether  the  lowcrint;  of  the  deiuulsiliiation 
value  of  a  hi^rh  iljiss  hiliricatiiii;  oil  liy  the  addition 
of  1  "u  of  an  imdistilled  fuel  oil  is  or  is  not  caused 
by  the  amount  of  liitnnien  in  the  added  oil, 
although  of  interest,  is  actually  a  mattw  of 
secondary  importance.  Tlie  main  point  is  the 
reeojinition  of  the  fact  that  such  lowering  of  tlie 
demulsilication  vahie  does  taUi'  ])lace,  what<-ver 
may  lie  the  rial  active  constituent  present  in  the 
added  oil  wliich  causes  this  lowerint;.  t)n  this 
tti'count  those  manufacturing  or  liandlin;?  such  oils 
should  avoid  carefully  any  cont.iminalion  of  their 
proilucts  with  small  amounts  of  other  oils. 

It  is  a  matter  of  interest  to  compare  the  results 
of  the  actual  chemical  analysis  of  a  hif;h  class 
mineral  luliricating  oil  snitahle  tor  use  on  turbine 
engines  (Cohunn  1,  Tahle  111.)  with  the  imaginary 
results  (Colunm  2,  Table  III.)  of  an  oil  fuel  the 
figin-es  for  each  of  whose  results  of  test  have  been 
intentionally  selected  as  representing  outside 
po.ssible  values  for  any  fuel  oil.  If  fiom  these  two 
series  of  results  a  third  series  is  cah-ulated  for  what 
would  be  the  results  of  test  on  a  mixture  of  1%  of 
this  imaginary  oil  fuel  with  'Jil"„  of  the  high  class 
mineral  lubricating  oil,  on  the  assumption  that  the 
<|uantities  are  additive,  we  get  the  series  of  figures 
given  in  Column  3,  Table  III. 

Table  III. 


Sp.  gr.  at  00°  F 

Klaflli  |M>tnt   

Visccwity  at  70°.F. 

(gocondri) 

Free  acidity  to  water 

aa  oleic  acid 

Sulphur    

Iiiilini-  value    

SiiiKiuifleation  value  . 

Ititiiiiien 

I'ariiffln  wax 

Ii.niulsillratiiin  value 


1 

o 

S 

Higll  claas 

Imaginary  oil 

Calculated 

special 

fuel,  all 

values  fot 

mineral 

results  being 

mixture  1% 

lubricatiug 

extreme 

of  2  -.vith 

oil. 

values. 

09%  of  1. 

0-8770 

0-9083 

0-8779 

403°  F. 

180°  F. 

400-7°  F. 

075 

2580 

094-1 

Nil 

0-5% 

0-005% 

0-109?i 

3-98''i 

0-147% 

10-2 

100-U 

17-03 

0-28 

00 

0-33 

Nil 

380 

0-38% 

Nil 

27-5 

0-275% 

00% 

Nil 

Nil 

When  one  considers  the  ditliculty  that  is  found 
in  making  a  reliable  test  that  shall  estunate  such 
small  quantities  of  paraiTin  wax  or  bitumen  as 
0-275%  or  0-:J8%  calculated  as  being  present  in  the 
1%  mixture  of  fuel  oil  and  99%  lubricating  oil,  it 
is  clear  that  the  only  difference  which  can  lead 
one  to  discriminate  against  the  oil  represented  by 
the  results  given  in  Column  '.i  as  against  the  oil 
represented  by  the  results  given  in  Column  1, 
Table  III.,  is  the  demulsification  value.  In  fact,  as 
far  as  the  use  of  a  mineral  lubricating  oil  for 
turbines  is  concerned,  the  determination  of  the 
demulsification  value  is  of  greater  use  than  any 
other  test  which  can  be  made. 

Ca-ses  have  arisen  in  practice  in  which  from  the 
behaviour  of  an  oU  it  has  been  suspected  that  it 
has  been  mixed  with  minute  amounts  of  a  fuel  oil, 
owing  to  the  tank  waggon  in  which  it  was  trans- 
ported not  having  Ijeen  thoroughly  cleaned  out 
from  the  remains  of  some  other  oil  which  hacj 
previously  lieen  carried  in  it,  and  here  the  only 
difTefence  which  could  be  clearly  established 
between  the  oil  a.s  accepted  and  the  oil  as  delivered 
iiVas  in  the  important  respect  of  its  demulsificatioof 
*^«ue. 


In  what  has  been  said  above,  attention  has  been 
chiefly  directed  to  the  bad  effects  of  mixing  small 
(luantities  of  fuel  oils  with  special  mineral  luln-icat- 
ing  oils,  but  e.xiierience  has  shown  that  the 
admixture  of  fatty  oils  may  also,  under  certaiu 
circumstances,  produce  trouble  as  indicafcil  by 
the  lowering  of  the  deundsilicatioii  value  of  tlie 
mixture.  The  reason  that  small  admixtures  of 
fatly  oils  somi-times  do  and  someliiues  do  not 
alter  the  demulsification  vahu-s  of  lubricating  oils, 
is  no  doubt  due  to  the  dilTereiit  comlitions  under 
which  the  fatty  oils  have  been  relined.  1  nformation 
a-s  to  the  nature  of  the  refining  process  to  which  an 
oil  has  been  sulinutt<-d  is  generally  not  availabU-, 
whilst  for  practical  purposes  it  is  not  of  much 
iiuiiiirtance  on  account  of  the  fact  that  the  phy.sical 
and  chemical  peculiarities  of  an  oil.  due  to  the 
special  method  by  wliich  it  has  been  refined,  are  so 
sliglil  that  they  cannot  be  readily  ilete<-t<-d  by 
ordinary  methods  of  analysis,  and  the  stated 
nature  of  the  refinery  proi-ess  cannot  be  verified. 
Hence  it  is  in  general  not  possible  to  state  from  the 
alleged  method  of  refining  used  or  the  r«-sults  of 
chemical  te.st.s,  whether  the  admixture  of  a  given 
oil  would  be  liable  to  cause  the  nuxture  to  emulsify. 
By  far  the  simplest  method  of  investigating  the 
point  is  to  prepare  a  sample  mixture  anil  test  its 
demulsification  value. 

The  addition  of  parallin  «ax  to  mineral  lubri- 
cating oils  has  not  in  general  been  found  to  decrease 
their  ileuiulsification  value,  and  as  a  matter  of  fact 
in  some  cases  has  been  found  to  increase  the 
demulsification  value  of  a  faulty  oil. 

No  doubt  there  are  other  substances  which  tend  to 
improve  the  demulsifyLng  properties  of  lubricants, 
and  the  tester  now  described  forms  a  convenient 
method  of  searching  for  such  substances  and  also 
a  means  by  which  the  oil  blender  can  examine  on 
the  small  scale  various  blends  of  oil  before  under- 
taking the  costly  venture  of  recommending  them 
for  use  on  the  large  scale.  It  is  desirable  that 
both  the  blender  and  the  user  should  purchase  all 
lubricating  oUs  for  turbine  work  on  the  basis  of  a 
demulsification  test. 

The  recognition  of  the  fact  that  the  addition  of 
quite  small  proportions  of  some  types  of  oil  fuels, 
or  even  of  some  fatty  oUs,  may  cause  a  very  serious 
modification  of  the  emulsifying  properties  of  a 
mineral  lubricating  oil,  renders  it  necessary  to 
employ  special  delivery  pipes  from  tanks  used  for 
storing  special  non-emulsifying  mineral  lubricating 
oils  suitable  for  turbine  lubrication.  In  some  oil 
refineries  it  has  been  observed  that  tlie  sanie 
delivery  pipe  is  capable  of  supplying  oil  from 
storage  tanks  of  different  grades  of  oil,  and  this 
practice  has  been  defended  on  the  grountl  that  the 
amount  of  oil  of  one  grade  which  it  is  possible  can 
be  mixed  with  another  due  to  drainage  in  the 
pipes  is  so  small  as  to  be  negligible.  This  is,  no 
doubt,  generally  true  in  so  far  as  the  results  of  any 
chemical  tests  can  decide,  but  when  the  question 
as  to  freedom  from  emulsifying  properties  is  of  so 
much  importance  as  in  the  case  of  lubricating  oils 
for  turbines,  it  is  wiser  to  avoid  all  risks  of  mix- 
tures, even  when  of  quite  small  amounts. 

The  Demulsification  Tester  now  described  (Pigs.  I 
and  2)  consists  of  a  ja<'keted  cylindrical  vessel.  A, 
supported  on  a  tripod  stand,  B,  and  fitted  vrith  a 
removable  lid  or  cover,  C,  carrying  a  mechanical 
stirring  device,  D.  The  jacket  of  the  cylindrical 
vessel  contains  distilled  water  which  can  be  boiled 
by  the  flame  from  the  ring  burner,  E.  The  jacket 
is  fitted  with  a  water  gauge,  F,  visible  on  the  right 
hand  side,  and  on  the  left  hand  side  at  the  top  is 
a  short  metal  tube,  G,  for  the  escape  of  steam. 
The  upper  end  of  G  is  connected  to  a  suitable 
vertical  reflux  condenser,  which  is  not  shown  in 
the  figure.  When  thus  connected  the  loss  of  water 
in  the  jacket  takes  place  very  slowly,  but  a  refilling 
opening,  H,  is  provided  and  is  seen  in  the  centm 
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of  the  figure  at  the  top  of  the  jacket,  and  is  closed 
with  a  screw  cap. 

To  carry  out  a  test  on  a  sample  of  oil,  500  c.c.  of 
distilled  water  is  placed  in  a  suitable  metal  vessel 
and  on  the  surface  of  this  water  500  c.c.  of  the 
oil  under  test  is  poured,  the  oil  and  water  are 
placed  over  a  ring  burner  and  heated  until   the 


Fm  1. 


through  the  pipe,  P.  This  is  done  by  pushing  up 
the  loose  metal  disc,  shown  at  Q,  the  underside 
of  which  is  coated  with  asbestos  sheet  in  order 
that  it  may  be  handled  comfortably  when  hot. 
By  raising  this  disc  a  valve  in  the  centre  of  the 
bottom  of  the  cont.ainer  is  opened  and  the  oil  and 
water  run  out  through  the  pipe,  P.  After 
allowing  the  oil  and  water  a  period  of  about  a 
minut'e  to  drain  out,  the  glass  cylinder  containing 
oil.  water,  and  emulsion  is  set  aside  to  stand  for 
24  hours.  At  the  end  of  this  period  the  volume  of 
oil  is  read  oft"  in  cubic  centimetres  and  this  divided 
by  five  gives  the  percentage  of  oil  separated  as 
calculated  on  the  amount  taken. 

The  apparatus  is  made  for  any  desired  supply 
voltage  and  can  be  used  either  on  direct  or  alternat- 
ing current  systems. 

In  the  event  of  a  breakdown  of  the  electric  supply 
or  of  the  motor  the  shaft  of  the  pulley,  K,  which 
ixten<ls  to  the  right  of  the  bearings  at  R,  is  pro- 
\  iileil  with  a  key  way  and  a  hand  wheel  by  means 
(if  winch  the  stirrer  may  be  driven  by  hand,  but 
tliis  is  a  somewhat  tiring  operation  and  liecomes 
practically  impossible  if  any  number  of  tests  have 
to  Ije  made. 

The  determination  of  the  demrUsiflcation  value 
of  an  oil  is  necessarily  an  arliitrary  process.  The 
nature  and  duration  of  the  .stirring,  the  relative 
Ndluincs  of  oil  and  water  taken,  the  temperature 
at  which  the  (est  is  carried  out.  the  drainage  losses 
of  oil  which  occur  during  the  test  on  the  three 
occasions  upon  wliicli  the  oil  .and  water  are  trans- 
IViTeil  from  one  vessel  to  anotlier.  are  all  arbitrary 
couilitions  of  test.  These  arbitrary  conditions  are 
unavoidable  but  they  can  be  readily  reprodviced 
and  concordant  rcsidts  are  obtained.  One  of  the 
resvdls  of  the  drainage  losses  in  transference  is 
(hat  even  an  ideal  oil  cannot  give  a  deinulsification 
value  greater  than  about  9S%'  The  variation  of 
speed  of  rotation  of  the  stirrer  may  be  from  3,50 
to  400  r.p.m.,  and  this  variation  does  not  cause 


water  boUs  well.  The  stirrer,  D,  in  the  top  of  the 
tester  is  disconnected  from  the  shaft  of  the  driving 
pulley,  K,  which  is  independently  supported  on 
the  standard  bearing.  S,  by  rotating  and  sUpping 
back  a  sleeve,  L.  The  lid  or  cover  of  the  tester 
can  now  be  removed,  together  with  the  stirrer,  if 
the  pin  at  the  back  at  M.  wliich  is  attached  to  the 
tester  by  a  chain,  is  pulled  out  and  the  cover  is 
rotated  clockmse  for  about  half  an  inch  in  order 
to  free  the  three  lugs  at  its  edge  from  the  clips,  two 
of  which,  N  and  O,  can  be  seen  at  the  right  and 
left  at  the  top.  After  lifting  oft'  the  cover  the  hot 
oil  and  water  is  poured  into  the  interior  cyhndrical 
receptacle,  which  has  already  been  heated  by 
boiling  the  water  in  the  water  jacket.  The  litl 
and  stirrer  are  then  put  back  into  position  and 
secured  by  rotating  the  lid  slightly  counter-clock- 
wise until  its  three  lugs  re-engage  in  their  chps. 
The  pin  at  M  is  next  replaced  and  the  lid  and 
stirrer  are  thus  firmly  secured  in  position,  the 
stirrer  is  then  connected  \vith  the  pulley  by  the 
sliding  sleeve  on  the  stirrer,  which  sUps  over  the 
pulley  shaft  and  is  driven  by  it  by  two  pins  on  the 
shaft  engaging  with  two  slots  cut  in  the  sleeve. 

Everything  being  now  ready  for  carrying  out 
the  agitation  of  the  oil  and  water,  the  electric 
motor,  which  is  visible  in  Fig.  2  only,  is  started 
by  means  of  a  starting  switch  and  speed  regulator, 
which  is  on  the  base  of  the  support  carrying  the 
motor  {inde  Fig.  2). 

The  speed  at  which  the  stirrer  runs  can  be 
modified  by  means  of  the  speed  regulator  handle. 
The  speed  of  the  pulley  should  be  kept  at  about 
350  to  400  revolutions  per  minute.  After  stirring 
the  mixture  of  oil  and  water  at  this  speed  for  five 
minutes  the  mixture  is  run  off  from  the  tester  into 
a  previously  warmed  1000  c.c.  graduated  glass  jar 


FlQ.  2. 

variations  in  the  results  obtained,  but  if  too  low  or 
too  high  a  speed  is  employed  the  apparatus  does 
not  yield  satisfactory  results. 

Discussion. 

The  CiiAiKiiAN  thought  that  the  presence  of  some 
Ijasic  nitrogenous  compound  might  assist  in  the 
emulsification  process.  ^^Tiat  was  called  bitumen 
was  not  a  definite  chemical  compound,  and 
nearly  always  contained  some  nitrogen.  He  under- 
stood   that     fatty    oils'    emulsified     rather    more 
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readily  if  they  were  mixed  with  other  oils :   this 

iiUKl't  possiMv  l>e  due  to  liydrolysis. 

Mr.  D.  A."  SiTHKUi-ANn  tliKURlit  Mr.  Philip 
had  not  (|viite  liit  upon  the  i-ausi>  of  tlie  cmulsifica- 
tion  in  ns-suiuing  it  to  ho  "  bitinnon,"  and  tliat 
it  wius  niorf  hkoly  tho  sulphur  compounds  in  (ho 
oils  \isod.  ICnuilsifioatiou  could  he  readily  caused 
by  over-treatment  with  s\dplunii-  aeiil.  of  .Scottish 
shale  oils  wliicli  contained  oleline  liodies  and  other 
unsaturated  hydrocarlions,  so  that  sometimes  the 
soda  solutions  used  in  the  subsequent  treatment 
formed  a  "  pint  "  with  the  oil  most  dilhcult  to 
s*>parate.  In  tostiuK  oils  he  had  been  in  tlu>  habit 
of  simply  putting  so  much  oil  and  water  intt)  a 
bottle  on  the  waterbadi,  shaking;  the  mixture 
vigorously,  ami  seeini;  if  separation  took  placi'. 
lie  thoui;hl  the  stirrini;  mi'lbod  be  bad  employed, 
namely  i>y  air  blowing;,  would  give  nuiih  the  .same 
results  as  the  ajiparatus  ilescribed.  On  smelling; 
.Mr.  Philip's  samples  he  noticeil.  as  he  expected, 
that  the  .Mexican  and  Texas  samples  bad  a  strong 
smell  of  sulpluu'  compounds.  The  Mexican  oil 
had  the  characteristic  odour  of  aciil  tars  from 
treated  oils,  and  he  felt  certain  the  sulphur  com- 
pounds were  the  actual  cause  of  the  enuilsifyiuf;. 
lie  windd  not  be  surprised  if  (ho  separafeil  water 
was  in  some  ca,ses  milky  or  opaque,  lie  asked  if 
.Mr.  Philii)  had  tried  to  deti'nuine  the  influence 
of  the  compounds  of  sulphur  that  were  present 
in  the  Mexican  oil.  He  suggested  in  order  to  settle 
this  question  tliat  a  comi)arative  experiment 
should  be  made  witi\  heavy  California  oil  such  as 
(hat  from  (be  Kern  Itiver  district,  wbiili  contained 
a  high  percentage'  of  "  bitumen,"  in  (be  sense  in 
which  .Mr.  Philip  n.sed  (he  word,  and  could  be 
obtained  practically  free  from  sulphur.  The 
Texas  sample  also  containecl  sulpbur  compounds, 
and  they  would  notice,  in  .Mr.  Philip's  test, 
evidence  of  its  influence  to  a  les.ser  degree  on 
account   of   the   les.ser   quantity   of   sulphur   com- 

Eounds.  The  Pereian  oil  had  still  less  snlphiu- 
ut  also  had  a  marked  ett'ect.  The  samples  of 
Borneo,  Burma)),  and  Russian  oils  shown,  judged 
by  the  absence  of  smell,  wore  lomparatively  free 
from  .sulphur  <'onipounds  .and  did  not  enuilsify. 
Crude  petroleum  could  not  bo  dassilieil  i>s  to 
sulphur  contents  by  lountries,  .as  in  each  oil 
eoimtry  oil  might  bo  found  practically  free  from 
sulphur  or  migh(  lontain  a  large  percentage. 
In  the  latter  ease  .somedmes  the  natural  oil  from 
the  wells  was  so  emulsified  with  wati'r  that  it 
cixild  oidy  be  separated  widi  great  ilillicuKy. 
I(  was  evident  to  him  from  a  cui'sory  I'Xaiiiiii.itiou 
that  there  were  sulpluu'  compounds  ))rcsi-n(  in  (be 
oils  which  .Mr.  l^bilip  had  found  (o  emulsify,  and 
in  quantity  pr<jportional  to  the  extent  of  i-nndsifi- 
eation,  the  highest  result  being  from  tbi'  .Mexican 
sample.  He  drew  afte-ntion  to  the  eharaeteri.stic 
odour  similar  ia  (hat  of  sulphonic  compounds, 
posse.sseil  by  this  oil. 

The  Cil.\lK5iA.v  said  tliat  sulphonic  acids  generally 
were  very  frothing  agents. 

Mr.  O.  Nevill  Huntly  said  that  bit\nnen  and 
sulphur  were  not  the  only  factors  producing 
emulsifieation  ;  fatty  oils  also  had  a  marked 
effect,  and  the  accidental  additi  .n  of  less  than 
0-2%  of  saponifiable  oil  to  a  .satisfactory  mineral 
oil,  completely  changed  its  properties  in  the  crank 
chamber  of  a  high  speed  vertical  engine,  emulsifi- 
eation being  produced.  Emulsifieation  depended 
on  the  water  as  well  as  on  the  nature  of  the  oil, 
as  it  took  place  more  readily  with  distilled  water 
or  very  soft  natural  waters  than  if  electrolytes 
were  present  in  solution,  and  that  fact  had  been 
utilised  in  practice. 

Mr.  D.  .\.  SUTHERIAND  Said  he  had  been  address- 
ing his  attention  particularly  to  the  difficulty 
raised  by  Mr.  Pliilip's  experiments  as  to  pure 
samples    of    oils    and    not    to    difficulties    due    to 


extraneous  causes  of  contamination  to  whiclf  the 
last  speaker  had  referred.  Ijess  than  1  %  of  resin 
soap  or  other  reageut  would  emulsify  oils  or  even 
render  them  solid,  but  be  did  not  think  .Mr.  Philip's 
tests  were  din-clod  (o  (his,  and  ho  had  prc-siunod 
the  absence  of  such  impurities  in  the  samples  used. 

Mr.  I'liiLip  agreed  with  tho  Chairman  (bat 
probal)ly  the  presence  of  nitrogenous  liodies  in 
fatty  oils  was  a  cause  of  onnilsification.  Undoubt- 
edly nitrogenous  albuminoid  liodies  were  prcsi'iit 
in  natural  fatty  oils,  and  such  bodies  were  reversible 
colloids  or  omulsoids  and  th\is  so  far  resembled 
bitumen.  Tlie  cause  of  the  omulsilicatiou  of  oils 
was.  however,  a  side  issue;  it  was  tlu'  dotccdon 
of  tho  oxis(oiu'e  of  (his  peculiarhy  uidi  uiiicb  be 
was  chiedy  concerned. 

Mexican  oil  containeil  I?!",,  of  suljibur,  which 
was  as  high  ,as,  or  probably  higher  (ban.  (be 
amoimt  present  in  any  other  na(nral  pi'(roloum  oil 
fuel  in  the  market.  Ho  did  not,  however,  (piite  see 
how  a  .Mexican  or  any  other  natural  petroleum 
fuel  oil  could  contain  sidpburic  a'cid  ;  such  oils, 
so  far  a.s  be  was  aware,  won-  never  troat<Ml  with 
sulphuric  acid.  This  treatment  was  only  used 
to  refine  oils,  an<l  natural  ]io(roleum  fuel  oils 
weri'  not  relined  oils;  (boy  wi'i'o  usu.iUy  merely 
crude  oils  deliydr;i(od  and  (opped  as  far  as  neces- 
sary for  the  required  llasb-poin(  ;  hence  such  oils 
contained  no  sulphonic  acids  or  sulplionab-s. 
If,  however,  any  oil  did  contain  a  sulpbonatc  or 
.sulphonic  acid,  (lirso  bodies  migh(  a.ssis(  in  causing 
such  oils  (o  form  onuilsioiis,  bill  bo  bail  iiiailo  no 
exporimenis  to  doinonsdalc  as  (o  wlicdior  (bis 
hypothesis  was  correct  or  not.  In  regard  to  du' 
po.ssibility  of  sulphur  it.solf,  as  exi.sting  in  a  natuial 
or  disdlled  oil  and  not  in  the  form  of  a  snlplionic 
acid,  being  (be  cause  of  emulsion,  be  bad  fniiiid 
that  if  a  disdlled  fuel  oil  which  ctiufained  pracdcally 
no  bitumen  but  more  (ban  4  %  of  sulphur,  such  as 
some  of  the  Devonshire  .shale  oils,  were  mixed 
in  small  amounts,  up  (o  say  2%,  with  a  good 
clas.s,  non-emulsifying  lubricating  oil,  this  addition 
did  not  cause  the  lubricating  oil  to  lose  its  non- 
emulsifying  properties  and  it  therefore  seemed 
fairly  <lo,ar  (hat  sulphiU'  did  nii(  of  i(self  cau.se  (he 
lubricating  oil  (o  emulsify,  wbils(  in  so  far  as  he 
could  see  (be  addidon  of  either  bitimien  or 
albuminoids,  and  particularly  the  former,  did 
have  tliis  effect. 

The  case  Mr.  Huntly  had  mentioned  was  an 
example  of  exactly  what  he  had  tried  to  demons- 
trate, namely  that  the  chemical  differences  between 
satisfactory  and  un.sadsf.actury  lubricating  oils 
for  u.se  in  turbines  or  other  engines  wliero  emulsifi- 
eation was  possible  wcvi'  voi\  small.  It  required 
extremely  careful  work  (o  demonstrate  tlie.se 
differences  by  ordinary  chemical  or  pby.sical  tests, 
and  it  would  be  very  dithcult  to  convince  the  con- 
tractor that  the  proposal  to  reject  a  delivery  of  (jil 
on  the  strength  of  a  difference  of  01  in  its  saponid- 
tion  value  was  a  right  or  a  reasonable  proceeding. 
The  differences  in  (he  demulsilii-.idon  values  were 
readily  apparord  and  he  hail  found  were  readily 
accepted  as  deciding  the  qualify  of  lubricating 
oils  for  turbines,  etc. 

Mr.  Philip  wrote  sulisequently  that,  owing  to 
an  oversiglit,  he  had  omitted  at  the  meeting  to 
reply  to  the  suggestions  that  (he  experimental 
emulsifieation  of  oils  and  water  might  be  con- 
veniently carried  out  by  an  air  blast,  and  that 
hand  shaking  of  a  mixture  of  oil  and  water  in  a 
corked  bottle  was  ,a  simple  method  of  obtaining 
the  same  results.  He  had.  as  a  matter  of  fact, 
endeavoured  to  use  botli  tlie.se  methods,  among 
many  others,  but  had  been  mialile  to  obtain  satis- 
factory results  and  had,  on  the  other  hand,  obtained 
extraordinarily  concordant  results  with  tlie  form 
of  demulsification  tester  he  had  finally  adopted 
and  described. 
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I. -GENERAL  PLANT;    MACHINERY, 

J'atents. 

Furnaces  and  the  like  ;    Gas-healed .     J.  King, 

Warrington,  J.  B.  Burnett,  Stockton  Heatli, 
The  Richmond  Gas  Stove  and  Meter  Co.,  Ltd., 
Warrington,  and  A.  Mead,  Sheffield.  Eng.  I'at. 
8638,  April  6,   19U. 

In  muffle,  crucible,  tank  or  like  gas-heated  furnaces 
of  the  kind  described  in  Eng.  Pat.  27,686  of  1912 
(this  J.,  191:!,  1055),  the  primary  air  is  supplied 
under  pressure  through  pipes  passing  below  the 
floor  of  the  heating  chamber.  The  gas  is  supplied 
through  separate  passages  opening  into  the  air 
passages  near  their  deUvery  end.  The  products  of 
combustion  pass  to  the  chimney  through  passages 
below  the  floor  of  the  chamber. — W.  F.  F. 

Furnace-hearth.  J.  H.  Klepinger,  Great  Falls, 
Mont.,  and  F.  R.  Corwin,  Douglas,  Ariz.  U.S. 
Pat.  1,140,042,  May  18,  1915.  Date  of  appl.. 
Dec.   17,   1914. 

An  arched  reinforced  concrete  hearth  is  provided 
with  openings  for  the  discharge  of  the  material 
treated,  and  with  a  central  opening  for  a  rabble 
shaft.  The  rabble  shaft  is  of  smaller  diameter 
than  the  opening,  and  the  annular  space  thus 
formed  is  closed  bv  removable  sector  blocks. 

— W.  P.  F. 

Kiln;  Downdraughl  conlinuous- 


F.  D.  Shaw, 
Chicago,  111.  U.S.  Pat.  1,140,719,  May  25, 
1915.     Date  of  appl..  May   1,   1912. 

The  articles  to  he  burned  are  carried  through  a 
masonry  tunnel  on  cars,  the  sides  of  which  are 
made  of  an  irregular  shape  conforming  with  a 
similar  irregular  shape  given  to  the  sides  of  the 
tunnel,  in  order  to  olistruct  the  passage  of  gases. 
Tlie  cars  carry  flaps  of  resilient  material  for  sealing 
the  bottom  portion  of  the  kUn. — F.  Sp. 

China  or  other  clay,  fullers'  earth,  pigments,  whiting. 

and  the  like  ;  Apparatus  for  drying .     W.  J. 

Gee,  London.     Eng.  Pat.  8892,  April  8,  1914. 

The  material  is  fed  by  an  oscillating  blade  from 
a  hopper  in  which  it  is  preheated,  on  to  a  hand  of 
parallel  wires  moving  longitudinally  over  a  table  of 
aluminium  supported  by  channel  irons,  and  heatetl 
from  below  by  electric  heating  coils  to  about  300" — 
400"  C.  (for  China  clay).  The  thin  film  of  material 
sags  l)etween  the  wires  on  to  the  table,  thus  forming 
channels  for  the  escape  of  steam.  Au'  is  drawn 
through  a  flat  chamber  placed  above  the  material, 
and  heated  by  radiation,  and  is  returned  over  the 
material.  The  hot  air  and  steam  are  used  for 
preheating  the  material  in  the  hopper. — W.  F.  F. 

Grinding    or    crushimj    machinery.      A.    H.    Moss, 

Gainsborough,   Notts.     Eng.    Pat.    17,629,   May 

21.  1914.     Addition  to  Eng.  Pat.  3258,  Feb.  7, 

1914  (this  J.,   1915,  478). 

In  grinding  machinery  of  the  type  comprising  a 

horizontal  ring  with  a  concave  upper  grinding  face. 

supported  on  rollers  of  which  one  is  driven,  and 

grinding-roUers  rotating  on  swivelling  shafts,  the 

driving-roller  shaft  is  extended  beyond  the  centre 

of  the  machine  and  a  grinding-roller  is  driven  from 

it.     The  grinding-roller  shafts  are  pulled  towards 

the   ring   by   wire   ropes   Inclined   in   a   direction 

opposite  to  that  bf  thfe  totation  of  the  ring.     Air 


may  be  blown  against  the  grinding  surfaces 
through  pipes  attached  to  the  hollow  central 
pedestal. — W.  F.  F. 

Crushing  mill.  J.  D.  MUlar,  Milwaukee,  Wis., 
Assignor  to  E.  F.  McCool,  Victor,  Colo.  U.S. 
Pat.  1,139,790,  May  18,  1915.  Date  of  appl.. 
Sept.   26,   1908. 

Two  grinding  or  crushing  discs  having  flat  surfaces 
slightly  hollowed  at  the  centres  are  supported 
horizontally  face  to  face.  The  upper  disc  is 
carried  by  a  hollow  shaft  tlu'ough  which  the 
material  is  fed  into  the  space  formed  by  the 
hollowed  out  centres.  The  lower  disc  is  carried  on 
a  shaft  which  is  mounted  eccentrically  within  a 
sleeve,  the  axes  of  both  being  parallel.  The  shaft 
and  sleeve  are  rotated  at  different  speeds. 

— W.  H.  C. 

Agitating  devices  especially  applicahle  for  pro- 
moting solution  of  solids  i)i  liquids  or  for  causing 
them  to  remain,  suspended,  therein.  F.  Shewring, 
Droitwich.     Eng.  Pat.  11,777,  May  13,  1914. 

The  agitator  consists  of  a  cross  or  star  of  metal 
strips,  which  is  sxispended  and  rotated  in  a  suitable 
tank,  resilient  devices  such  as  metal  spiral  springs 
being  attached  to  the  lower  side  of  the  strips. 

— W.  H.  C. 

Drying,  kiln-drying,  humidification  and  like  treat- 
ment of  any  materials  or  products  in  a  state  of 

division;  Apparatus  for  the .     G.  Desaulles, 

Paris.     Eng.  Pat.  12,299,  May  19,  1914.     Under 
Int.  Conv.,  May  20,   1913. 

The  material  is  fed  into  the  apparatus  through 

the  hopper.  A,  and 
passes  down  be- 
tween the  two 
helices,  b,  c,  which 
are  enclosed  in  a 
cooling  jacket,  G, 
and  are  rotated 
one  about  the 
shaft,  a,  and  the 
other  by  the  cylin- 
der, d,  upon  the 
ball  bearings,  u. 
The  treating  agent 
enter-s  through  the 
pipe,  D,  and  after 
passing  tlu'ough 
the  material  is  dis- 
charged through 
the  pipe,  F,  which 
may  be  connected 
to  a  vacuum 
pump.  The  treat- 
ed material  falls 
into  the  funnel,  s, 
and  thence 
through  m,  into 
the  cyhnder,  1, 
which  has  a  dis- 
charge opening  at  its  lower  end,  controlled  by 
the  adjustable  cone,  w. — W.  H.  C. 

Dryer.  C.  E.  Geiger,  Assignor  to  W.  E.  Koop  and 
G.  W.  Fiske,  LouiaviUe,  Ky.  U.S.  Pat.  1,139,663, 
May  18,  1915.     Date  of  appl.,  April  10,  1911. 

Steam  pipes  arranged  wdthin  a  horizontal  rotary 
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drying  cylinder,  parallel  to  its  axin,  ai-o  eDunectfed 
to  a  miinifoUl  for  the  supply  of  st*';na  and  the 
extraction  of  coiuleiisod  \vat<!r.  Tlie  luaiufold  is 
rotated  with  the  cylinder  and  enclosed  in  a  fixed 
casing.— W.  H.  C. 

Cenlrifiujul  clarifier.    K.  I).  .Muckiiitosh,  New  York. 
Eng.   Pat.  20,0Sl,  .Sept.  SJ,   1914. 

Tl'RBin  liquid  is  delivered  liy  the  pipe,  12,  into 
the  rotating  howl,  4,  from  which  it  flows  hy  eentri- 


"),  to  the  druiUi   1, 


fugnl  foroe  through  passages, 
carried  hy  the 
howl,  4.  Heavy 
and  light  ^articles 
move  to  tiie  outer 
and  inner  surfaces 
respectively  of  the 
liquid  annulus, 
and  the  liquid 
passes  through 
holes,  fi,  to  an 
annular  passage, 
whence  it  is  guided 
by  the  scoop,  9, 
into  buckets,  10, 
to  as.sist  in  their 
rotation.  Solid 
matter  deposited 
on  the  inner  wall 
of  the  drtun,  1, 
may  be  removed 
by  the  scraper,  14. 
— W.  P.  F. 


Separatinij    solids    from    lujuitls  ;     Apparatus    for 

continuously -.  J.  VanN.  Dorr,  Denver,  Colo. 

U.S.  Fat.  1.140,131,  May  1«,  1915.  Date  of  appl.. 
May  8,   1914. 

A  HTDKOMETEU  suspendi'd  in  a  settling  tank  is 
connected  to  a  recorder  and  to  an  electric  circuit 
in  such  a  way  that  vipon  a  given  change  in  density, 
the  discliarge  pipe  for  the  settled  material  is 
regulated,  and  an  alarm  soTlnded. — W.  1"\  F. 

Mixing  apparatus.     R.  B.  (Jrey.  Tx)ndon.     Eng. 
Pat.   1891,  Feb.  5,   191.'). 

A  H0Kf20NT.\L  tank,  shown  in  cross-section  in  the 
figure,  is  divided  into 
communicating  com- 
partments by  verti- 
cal partitions,  3,  and 
a  propeller,  5,  driven 
by  a  shaft,  4,  is 
provided  in  eacli 
compartment.  Each 
compartment  is  also 
provided  with  di- 
vert ers,  above  the 
partitions,  to  distnrb 
the  surface  tension 
of  the  liquid  in  the 
vortices  created  by 
the  propellers.  The 
propellers  have 
flanged  lower  edges 
and  are  all  driven 
from  a  common  hori- 
zontal .shaft  above  the  tank. — W 


FiUer-prrss.  J.  john.son,  Brooklyn,  N.Y.  U.S.  Pat. 
1,139,7(57,  May  18,  1915.  Date  of  appl.,  Feb.  9, 
1912. 

The  peripheral  joint  between  adjacent  filter-plates 
is  made  by  a  collapsible  packing  ring,  carried  by 
a  shoulder  on  one  plat^  and,  pressed  ft^srtnst  a 
projeciing  piece  on  the  fetce  of  ihe  oppoat^  ptatc 


by  a  cam  ring.  A  toothed  spacing  ring  is  used  to 
adjust  the  distance  between  the  plates.  —W.  U.  C. 

Filtfr-mass  iraslivr.  .1.  Kraus,  Anaconda,  Moid. 
U.S.  Pat.  l.i:!U,77(),  .Mav  18,  1915.  Date  of  appl., 
June  5,  1913. 

Tiiio  lilter  mass  is  treated  in  a  casing  with  water  and 
steam  supplied  through  a  hollow  central  sliafl  and 
branches.  An  external  pipe  is  also  pii)\  Ulcil, 
through  which  the  lilti'i'  miuss  is  withdrawn  from 
the  lower  part  of  the  casing  and  delivered  into  the 
upper  part. — VV".  11.  C 

Liquids  and  solids  [e.y.,  pulp]  ;    TreatinylfiUeriny] 

mixtures  of .     A.  E.  N'andercook.  Alameda, 

Cal.,  Assignor  to  ("alift)iiiia  Macvan  Co.,  San 
Pl-anciseo,  ("al.  U.S.  I'at.  1.1:59,82").  .May  IS,  1915. 
Date  of  appl.,  April  14.  191  1. 

To  prevent  the  formation  of  a  cake  of  pulp  on  the 
filtering  medium,  part  of  the  l)ulp  to  be  filtered 
is  directed  on  to  the  medium  in  the  form  of   jets. 

— VV.  F.  F. 

Filter-presses  ;    Apparatus  for  collecting  the  liquid 

draiiiitiij  from .      A.   Eberhard.      Ger.   Pat. 

282,372,  June  25,  1914. 

Below  the  filter-press,  and  held  tightly  against  it, 
in  an  inclined  position,  by  means  of  \\eights 
or  springs,  is  a  l>and  of  flexible  impermeable 
material,  e.;/.,  a  thin  metal  plate,  which  can  be 
wound  on  and  unwound  from  cither  of  a  pair  of 
rolls.  In  one  position  the  plati;  covers  the  receptacle 
for  the  press-cakes  l)iit  allows  li((uid  draining  from 
the  press  to  iiow  into  a  receiver,  whilst  in  another 
position  the  receiver  tor  the  liquid  is  closed  and  the 
receptacle  for  the  press-cakes  left  open. — A.  S. 


Boilers  ;    Removing  scale  from 


G.   Jayme, 


Pittsl)urgh,  Pa.     U.S.   Pat.   1,139,873,  May   18, 
1915.    Date  of  appl.,  July  21,  1914. 

A  MIXTURE  of  crude  oil  and  kerosene  is  introduced 
into  the  lower  end  of  the  boiler,  then  watet  is 
introduced,  and  the  liquid  agitated  by  a  current 
of  steam. — W.  F.  F. 

Scale  in  boilers  and  water  pipes  ;  Prevention  of . 

E.  J.  Miclo.   Fr.  Pat.  473,613,  O.t.  1,  1913. 

A  MIXTURE  of  graphite  with  any  otlier  substance, 
animal,  vegetable,  or  mineral,  is  added  to  the 
water,  and  prevents  the;  precipitate  formed  from 
depositing  and  forming  .scale.--  .1.  II.  .). 

Sitspended     particles  ;     Separation     of —  from 

eleclrically  insulalimi  fluids,  especially  yases.     E. 

Moller.        Ger.    Pat.    282,7:i7,    July    23,     1913. 

Addition   to    Ger.    Pat.    277,091    (see    Fr.    I'at. 

449,337  of  1912  ;  this  J.,  1913,  495). 
The  discharge  electrodes  are  charged  negatively, 
and  the  potential  dilTerence  between  them  and  the 
collecting  surface  is  regulated  so  that  it  is  higher 
than  the  maxinumi  potential  which  would  be 
attainable  if  the  discharge  electrodes  were  charged 
positively.  The  potential  dilTerence  Ls  regulated 
preferably  with  the  aid  of  an  auxiliary  spark  gap, 
which  is  so  adjusted  that  sjiiirks  just  cetvse  to 
pass  when  the  desired  ijotetilial  dilTerc^nce  between 
the  discharge  electrodes  and  the  collecting  surface 
is  attained. — A.  S. 

Gases   and  vapours  ;     Process   and   apparatus  for 

purifyinij .   H.  Zschocke.   Ger.  Pat.  282,088, 

Dec.  7,  1913. 
The  water  used  for  washing  is  supplied  through  t  he 
nozzles,  W,  and  is  thrown  against  the  first  set  of 
disintegrator-bars,  L,  whence  it  passes  to  the 
adjacent  set  of  bars,  R,  rotating  in  the  opposite; 
direction  to  the  first  set.  From  the  bars,  R,  thd 
water  i^  projected  on  to  the  collecting  surface,  F  J 
this  is  divided  by  cuts  into  a  series'  of  strips,  Wf 


704 


Cl.  II a.— FUEL;   GAS;   MINERAL  OILS  AND  WAXES. 


(July  15,  1915. 


edges  of  which  are  turned  over  and  perforated. 
The  water  Hows  througli  the  perforations  and  is 
deli\'ej'ed    in    llie    form    of    separate    streams    on 
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to  tlie  next  set  of  disintegrator-bars.  L.  after  whicli 
tlie  operations  described  are  repeated  in  sequence. 
From  the  last  collecting  surface,  G.  the  water 
flows  into  the  annular  trough,  S,  and  thence  to  a 
settling  vessel.  The  gas  to  be  purified  enters  at  E, 
passes  through  the  apparatus  in  the  opposite 
direction  to  the  water,  and  leaves  tlirough  the 
pipe.  A. — A.  S. 

Liquids    or    solids  ;     Ap})ai(dus   fur    Irealiiiy . 

H.  Tmim.      Ger.  Pat.  282.650,  .Tune  20,   1914. 
Addition  to  Ger.  Pat.  276,119. 

Tn  using  the  apparatus  described  in  the  chief 
patent  (this  J..  1915.  130)  for  the  treatment 
of  mobile  liquids  or  for  expelling  gases  from 
liquids,  greater  efficiency  is  secured  by  placing 
in  the  compartments  fixed  packing  pieces  made 
of  expanded  metal  or  wire  gauze  in  the  form  of 
rolls  or  in  other  forms  composed  of  a  number  of 
layers. — A.  S. 

Acid-proof  transport  vessels ;     Process  for  coating 

with     pitch,     usphalt-crinent,     or    the     like, 

applied   hot.      R.   .Jordan.      Ger.    Pat.   280,863, 
July  1.  1913. 

The  coating  consists  of  .an  innermost  bituminous 
layer  containing  fibrous  material,  sxich  as  jute 
or  hair,  a  middle  elastic  layer  of  wool,  peat,  etc., 
and  an  outer  bitimiinous  layer  strengthened 
with  sand  or  gravel.  The  succes.sive  layers 
interpenetrate  by  fusion  to  form  an  acid-proof 
coating  which  also  protects  vessels,  for  instance 
of  glass,  against  shock. — F.  Sodn. 

Distillation  ;    Process  and  apjiaralris  for  contimious 

.       F.    Raschig,    Ludwigshafen,    Germ.anv. 

U.S.   Pat.    1,141,265.   .Tune    1.    1915.      Date   of 
appl.,  Jan.  S,  1913. 

See  Ger.  Pat.  260,060  of  1912  ;   this  J.,  1913,  692. 

Ahsorption  and  reaction  tower  for  acids,  etc.  F. 
Raschig,  Ludwigshafen,  Germanv.  U.S.  Pat. 
1,141,266.  June  1,  1915.  Date  of  nppl..  ]\!ay  26, 
1914. 

See  Eng.  Pat.  6288  of  1914  ;    this  J.,  1914,  907. 


Coal    ash;     Fusibility    of- 


■  in    various    atmos- 


pheres. A.  C.  Fieldner  and  A.  E.  Hall.  J.  Ind. 
Eng.  Chem.,   1915,  7,  399—406,  474—481. 

Samples  of  ash  of  widely  varying  composition 
from  anthracite,  bituminous,  semi-  and  sub- 
bituminous  coals,  lignite,  and  peat,  were  mixed 
with  10%  dextrin  solution,  moulded  into  tri- 
angular pyramids,  dried  slowly,  and  the  dextrin 
burnt  out  by  igniting  in  a  muffle.  The  softening 
points  of  the  pyramids  were  determined  in  various 
kinds  of  furnaces,  and  other  conditions  also  were 
varied.  The  results  were  affected  by  the  size 
and  shape  of  the  pyramid,  the  fineness  of  the  ash, 
the  inclmation  at  which  the  pyraniids  were 
mounted,  and  the  rate  of  heating,  but  to  a  much 
greater  extent  by  the  character  of  the  atmosphere 
surrounding  the  pyramids,  the  maximum  variation 
from  this  cause  rangmg  from  143°  to  495°  C.  for 
ditl'erent  samples  of  ash.  The  higliest  softening 
temperatures  were  obtained  either  in  an  atmosphere 
of  air  or  in  a  strongly  reducing  atmosphere  of 
carbon  monoxide,  which  reduced  the  iron  oxide 
to  metallic  h-on  before  softening  of  the  ash  began. 
Tlie  lowest  softening  temperatures  were  obtained 
in  atmospheres  of  mixed  gases  in  which  ferric 
oxide  was  reduced  to  ferrous  oxide,  which  is  the 
most  active  compound  of  iron  in  regard  to  slag 
formation  at  relatively  low  temperatures  ;  these 
conditions  approximate  to  those  under  which 
clinker  formation  takes  place  in  practice,  and  a 
method  of  determining  softening  temperatures 
under  such  conditions  will  be  described  in  a  sub- 
sequent paper. — A.  8. 

Calorific   value ;     Simple   and   accurate   method   of 

determinin;/ zvith  .Junkers'  calorimeter.      H. 

Strache  and  E.  Glaser.  Z.  Gas  u.  Wasser,  1915, 
55,  1—9.  17—23.  Z.  augew.  Chem.,  1915,  28, 
Ref.,  208—209. 

Thi3  gas  of  which  the  calorific  value  is  to  be 
determined  is  supplied  to  the  calorimeter  from  a 
large  measuring  bottle,  from  which  it  is  displaced 
by  the  cooling  water  flowing  from  the  calorimeter. 
The  cooling  water  flows  first  into  a  Woulft'e's 
bottle  in  which  any  air  carried  mechanicaUy  by 
it  can  escape.  If  to  represent  the  difference  of 
temperatiu-e  of  the  water  entering  and  leaving 
the  calorimeter,  7  the  correction  factor  for  tempera- 
tuie  and  pressure,  and  H  the  reading  of  the 
hygrometer,  the  gross  calorific  value  is  given  by 

the    formula:      ^.101+64— H;     whUst  the  net 

7 
calorific  value  is  given  by  the  formula  : 

where  d  represents  the  quantity  of  condensed 
water  obtained  from  the  combustion  of  Vn  litres 
of  gas.  These  formulae  are  applicable  only  in  the 
case  of  coal  gas  or  mixed  coal  gas  and  water 
gas  having  a  calorific  value  of  4500 — 5500  Calories 
and  when  the  room  temperature  is  3° — 4°  higher 
than  that  of  the  water  supplied  to  the  calorimeter, 
when  1-6 — 21  litres  of  gas  is  burnt  per  minute, 
and  when  the  quantity  of  carbon  dioxide  yielded 
l)y  1  cb.  m.  of  the  gas  amounts  to  0-48  cb.  m. — A.  S. 

Blast-furnace  gas;     Premature   ignition   of in 

gas-engines.  C.  Waldeck.  Stahl  u.  Eisen,  1915, 
35,  65—71.  Z.  angew.  Chem.,  1915,  28,  Ref.,  216. 

Analyses  of  blast-furnace  gas  which  ignited 
prematurely  in  the  combustion  chamber  of  a 
gas-engine,  .showed  that  it  contained  relatively 
more  hydrogen  and  less  oxygen  than  normal  gas. 
This  abnormal  composition  is  probably  due  to  the 
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intenution  between  very  finely-divided  particles 
of  incandesront  carbon  and  excess  nioisturo  intro- 
duced with  the  charge,  such  action  taking  place 
in  the  middle  and  upper  parts  of  the  furnace, 
particularly  when  the  material  caves  in  and 
reversed  draught  occurs.  Blast-furnace  gas  is 
'less  likely  to  contain  an  appreciable  amouiit  of 
this  dolotcrioiis  mixture  if  it  be  tai)pcd  from 
■different  points  on  the  main-pipe  ;  premature 
ignition  may  Ix-  further  tjuardcd  against  by 
thorough  cooling  of  the  gas,  and  absolute  cleanli- 
ness of  the  combustion  t-ljamber. — K.  1 1 .  T. 

Oil   oan  :     Time   farlnr    in    rnakintj .       M.    O. 

Whitaki-r  and  C.  M.   Alexander.     J.  Ind.  Eng. 
Chem.,  I!lir>,  7,  Ksl— 191. 

KQi'lLlBKir.M  is  not  attained,  in  practice,  in  the 
thermal  decomposition  of  petroleum  hydrocarbons 
to  produce  oil  gas,  and  the  authors  stvulicd  the 
influence  of  the  time  factor  in  an  experimental 
apparatus.  This  consistetl  of  a  carbon  tube 
electric  resistance  fiu'nace  in  which  the  rate  of  oil 
feed  could  be  varli^d  whilst  the  j)rcssure  (atmos- 
pheric) and  temperature  (SOU" — KHK)  ('.)  were 
maintained  constant.  Water-white  kerosene  of 
b.  pt.  150  — 200' C.  was  used  and  in  all  cases 
wiis  vaporised  in  an  electrically  heated  preheater 
before  entering  the  furnace.  At  KiOO'  C,  with  the 
oil  supplied  at  about  30  v.r.  per  minute,  the  gas 
contained  !)(>%  of  hydrogen,  whilst  with  about 
10  c.c.  of  oil  per  minute,  (Ik-  hydroraibons were 
decomposed  practically  completely  into  carbon 
and  hydrogen.  At  K00°  V.,  with  a  rati;  of  oil 
feed  about  til  c.i-.  per  min.,  it  Wivs  possible  to 
obtain  gas  containing  52%  of  ilhuninants,  but  a 
large  amount  of  tar  was  also  produced. — A.  S. 

Gas  oils  and  derived  tars  ;  I'/ii/siedl  eoiixldtits  of  - 


W.   F.   Rittman   and   Q.    Egloff.     J.   Ind.   Eng. 
Chem.,  1915,  7,  4Sl-    tst. 

S/V1IPLEJ5  of  gas  oils  and  of  the  tars  derived  frc^u 
them  were  olitained  from  foiu-  different  plants 
producing  carburetted  water-gas.  The  tars  yielded 
a  latter  percentage  of  constituents  boiling  below 
HOC"  C.  than  the  oUs  from  which  they  were  derived  ; 
and  the  sp.  gr.,  surface  teiwion,  and  refractive 
index  of  the  distillation  fractions  from  the  tars 
were  higher  than  those  of  the  corresponding 
fractions  from  the  oils,  indicating  that  the  tars 
contained  aromatic  hydrocarbons.  The  values 
for  the  specific  gravity,  surface  tension,  and 
refractive  index  of  a  number  of  aliphatic  and 
aromatic  hydrocarbons  arc  tabulated. — A.  S. 

Mineral  oil  inditslry   of  the   Caucasus.      Board   of 

Trade  J.,  .Tune  17,  1915. 
UnkesT  amongst  the  working  clas,ses  and  labour 
strikes,  followed  by  the  war,  did  much  to  interfere 
with  normal  conditions  on  the  B.aku  oilfields  in 
1914  ;  nevertheless  there  was  consiflerable  activity 
in  mineral  oil  spheres.  In  some  districts,  especially 
those  of  Grozni,  .Schemaha,  Djevat,  Tiflis,  and 
Lenkoran,  much  exploration  work  was  done  and 
new  alleged  oil-bearing  lands  were  added  to  the 
existing  petroleum  fields  of  the  locality.  The 
discovery  of  fresh  petroliferous  territory  near 
Grozni  augurs  well  for  the  supply  of  motfir  spirit. 
In  view  of  the  immense  stocks  of  benzine  that 
have  accumulated  and  are  accumulating  in  the 
Northern  Caucasus,  very  large;  quantities  of  the 
liquid  will  be  available  to  meet  the  ever-increasing 
demand  so  soon  as  shipments  of  petrol  from  the 
country  are  possible. 

When  compared  with  the  figures  of  1913,  the 
year  1914  shows  .a  decrease  in  production  on  all 
the  old  fields  (Balachaiii,  Sabounchi,  and  Bibie- 
Eybat).  On  the  other  hand,  a  marked  increase 
in  production  has  taken  place  on  the  new  fSuracldna 
fields,  the  yield  of  oil  being  53,500,000  ponds  in 
1914,  as  against  42,000,000  pouds  in  1913.     Of  this 


quantity  22,000,000  pouds  was  procureil  from 
spouting  wells,  as  compared  with  13,000,000  po\ids 
in  1913.  Benagadi  h.is  now  becomi;  an  oilfield  of 
some  importance,  the  wells  of  this  fi(!ld  having 
produre<l  22,000.000  pouds  during  1914.  The 
production  on  Holy  Island  has  also  incrcjisod. 
The  Island  of  Choleken,  however,  shows  a  decrease, 
the  production  in  1914  being  5,000,000  pouds. 
The  total  production  dealt  with  by  the  Baku 
producers  and  relinei-s  wa-s  430,500.000  iiouds, 
a  decrca..se  of  about  32,000,000  pouds  on  the  1913 
production.  At  lea-st  from  35,000,000  to  40,000,000 
pouds  was  lost  to  Baku  in  consequence  of  strikes. 
All  the  Russian  oilfields  outside  Baku,  except 
those  of  Maikop,  increased  (luii-  production  in 
1914,  the  Grozni  fields,  when;  new  lands  were 
opened  up,  taking  the  firsi  place.  The  Emba  Ural 
fields  also  show  a  substantial  incre.'use.  Th(;  total 
production  of  all  the  Russian  oilfields  is  estimatt'd 
at  about  500,000,000  pouds,  a  decrease  of  al)out 
11,000,000  pouds  as  compared  with  th(;  production 
of  1913. 

The  latter  half  of  1914  showed  a  marked  decrease 
in  drilling  activity,  especially  on  tin;  old  fields. 
This  is,  to  a  certain  extent,  atlril>utal)lc  to  the 
imcerlainty  of  tlu;  situation,  but  was  due  in  a 
greater  measm'e  to  a  shortage  of  mat<'rials,  .-lul 
to  the  high  prices  ruling  on  materials  that  were 
obtainaljle. 

The  production  of  ozokerite  on  the  Island  of 
Cheleken  continued  during  the  year;  the  output 
of  the  mines  varii'd  from  50,000  pouds  to  125,000 

Eouds  a  month.  The  raw  material  has  hidicrlo 
een  sent  abroad  to  be  refined,  but,  owing  to  the 
difficulties  experienced  in  finding  railway  trucks, 
stocks  have  accumulated. 

Except  in  the  case  of  lubricating  oils,  the  returns 
of  exports  to  Europe  for  the  first  six  months  of  the 
year  were  .satisfact/Ory.  On  the  <losing  of  tin; 
Dardanelles,  however,  the  exports  of  mineral 
products  ceased  and  the  Baku-Batomn  pipe  line 
has  remained  idle. 

The  cessation  of  exports  aflect«d  the  manufac- 
ture of  certain  oils.  R(>finers  are  now  endeavouring 
to  produce  as  nnich  residuum  for  liquid  fuel  .-is 
possible,  and  to  curtail  their  output  of  lubricating 
oils.  Residuum  is  forwarded  to  the  interior, 
wherciis  lubricants  are  mostly  exported.  The 
difference  in  the  o>it  put  of  kerosene  during  the  year 
was  small,  but  the  benzine  production  was  very 
considerably  less  th;in  in  1913.  The  total  outjiut 
of  all  mineral  oil  products  in  lillt  was  270,000,000 
pouds,  a.s  compared  with  320,000,000  pouds  in  1913. 

"  Natalile,"  a  neiv  alcohol  fuel.     Chem.  Trade  J., 

June  19,  1915. 
A  CERTIFICATE  has  been  publish(;il  as  .a  result  of  a 
t«st  by  the  Royal  Automobile  did)  of  a  new  motf)r 
fuel  known  as  "  Natalite."  The  fuel  is  reported  to 
consist  of  alcohol  and  ether,  about  40%  of  eth(;r 
being  present.  The  fuel  consumption  in  an 
official  trial  was  at  the  rate  of  1(5-4  miles  per 
gallon,  or  26-2  ton-miles  per  gallon.  The  engine 
started  easily  on  all  occasions  either  from  cold  or 
when  warm.  The  valve  caps  and  heads  were  found 
to  be  very  clean  aft<^r  the  trial.  "Natalite"  is 
wholly  produced  in  an  alcohol  distillery  from 
alcohol  crops  or  their  by-products. 

The  official  trial  does  not  give  any  comparative 
data,  but  an  opportunity  has  been  afforded  "The 
Engmeer"  of  testing  this  fuel  against  petrol,  as  a 
result  of  which  they  are  led  to  the  conclusion 
that  the  fuel  consumption  in  the  two  instances  is 
almost,  if  not  quite,  identical.  The  only  alteration 
necessary  to  get  the  best  results  with  "  Natalite  " 
is  a  slight  reduction  in  the  supply  of  air  to  the 
carburetter.  It  is  impossible  to  detect  any  difl'er- 
ence  in  the  running  of  an  ordinary  petrol  engine 
when  "  Natalite  "  is  used,  and  the  exhaust  is 
clear.     The  fuel  appears  to  have  the  capacity  of 
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actually  cleaning  flu  engine  in  which  deposit  has 
formed,  and  has  no  tendency  towards  corrosion 
of  the  metal  of  the  cylinders  or  other  parts.  It  is 
int<?ndcd  in  the  first  instance  to  manufacture  the 
fuel  in  quantity  in  South  Africa  from  molasses. 
In  addition  to  alcohol  and  ether,  the  fuel  contains 
at  least  a  trace  of  ammonia  for  the  purpose  of 
neutralising  any  tendency  towards  acidity  wliich 
might  develop. 

I'ATENTS. 

Fuel-hrick.  W.  Itakowski,  Logan,  W.  Va.  U.vS. 
Pat.  1,140,395,  May  2.5,  191.5.  Date  of  appL, 
May  20,  1913. 

An  unstrained  decoction  ot  bran  is  used  as  binding 
material  in  the  production  of  briquettes  from  coal 
dust   or   a   mixture    of    coal    dust   and    sawdust. 

— E.  B.  A. 

Litjnilc  filter  sludyc  ;  Process  for  the  utilisaliou  of 

.     Maschinenbau-Anstalt    Humboldt.     Ger. 

Pat.  281,472,  Oct.  9,  1913. 

The  sludge  is  mixed  with  powdered  clay  and 
pressed    into    pieces    suitable    for    furnace    fuel. 

— F.  SODN. 

Fuel,  and  method  of  making  the  same.  T.  M.  Hick- 
man, Wolverhampton.  Eng.  Pat.  4214,  Feb.  18, 
1914. 

Coked  fuel,  of  any  desired  hardness,  is  obtained 
from  carbonaceous  materials  possessing  little  or 
no  coking  properties  by  incorporating  with  the 
latter,  previous  to  or  during  distillation,  substances 
such  as  are  found  naturally  in  coking  carbonaceous 
materials,  the  quantities  being  regulated  so  as  to 
obtain  great  permeabiUty,  comparatively  low 
fusibility,  and  effective  binding  of  the  coke 
particles  formed.  Suitable  substances  are  com- 
pounds of  aluminium  with  silica,  alkalis,  alkaline 
earths,  magnesium,  iron,  etc. — E.  R.  A. 

Coke  ;  Process  and  apparatus  for  quenching,  screen- 
ing, and  transportinij .  E.  Bremer.   Ger.  Pat. 

281,559,  May  10,  1914. 

The  hot  coke  is  introduced  into  running  water, 
so  that  the  larger  pieces,  which  float  for  a  longer 
time  than  the  small  material,  are  carried  away  by 
the  current.  The  small  coke  is  sorted  by  a  screen 
arranged  below  the  floating  material. — F.  SODN. 


Coal  ;    Utilisation   of  fine  - 


■  by  coking  and  gas 


prodtiction.   H.  Voss.    Ger.  Pat.  283,062,  July  7, 
1914. 

The  fine  coal  is  first  mixed  with,  say,  10 — 15  °o  of 
lignite  in  pieces  5 — 15  mm.  in  .size  and  containing 
its  natural  amount  of  moisture. — J.  H.  L. 


Coal ;     Treatment    of    [fine]  - 


-  for    coking.      H. 


Koppers.    Ger.  Pat.  283,132,  Nov.  27,  1913. 

Fine  coal  is  moistened  with  a  fat  solvent,  e.g.,  it 
is  allowed  to  fall  through  a  spray  of  soap  solution. 
The  soap  facilitates  wetting  of  the  fine  coal,  and 
also  increases  the  yield  of  ammonia  during  coking. 

—J.  H.  L. 

Gas    generating    apparatus ;     Coal .      H.     A . 

farpenter,  Sewickley,  Pa.,  Assignor  to  Riter- 
Ooidev  Manufacturing  Co.,  Pittsburgh,  Pa.  U.S. 
Pats.  "(A)  1,140,797  and  (B)  1,140,798,  May  25, 
1915.  Dates  of  appl.,  Sept.  14,  1914,  and  Jan.  2, 
1915. 

(A)  A  stand  pipe  placed  at  one  side  of  and  extending 
ahove  and  below  a  series  of  horizontal  retorts, 
arranged  one  above  the  other,  comnuuiicates  by 
means  of  ports  with  tlie  mouth-pieces  ot  the 
retorts  ;  the  moutii-piccus  are  provided  with 
flanged  portions  \\  hich  overlap  and  are  secured  to 
the  stand  pipe,  (b)  The  mouth-piece  of  the 
j.etort   has    an   opening    closed    by    a    door,    and 


adjacent  to  this  is  a  valved  conduit  inclined  down- 
wards and  connected  with  a  stand  pipe  ;  the  valve 
is  spaced  apart  from  the  stand  pipe,  and  a  cooling 
medium  is  discharged  into  the  conduit  between  the 
valve  and  the  stand  pipe. — E.  B.  A. 

Gas-producer.    T.  B.  WoUaston,  Manchester.    Eng. 
Pat.    12.400,   May  20,   1914. 

The  producer  has  a  conical  stepped  grate,  c,  whicli 
may  bo  fixed  or  oscillating  or  rotating  concentric- 
ally   with    the   producer    body,    a.     The    blast   is 
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introduced  by  means  of  the  pipe,  d,  to  the  upper 
portion,  e,  of  the  dome,  /,  whence  it  travels  down- 
wards, becoming  superheated  by  the  surrounding 
fsel,  and  passes  through  the  bars  of  the  grate,  c,  to 
the  fuel  bed.  The  grate  may  have  the  form  of  an 
oblique  cone,  with  the  dome  attached  eccentrically 
to  the  axis  of  rotation,  and  the  dome  may  be  of 
any  regidar  or  irregular  cross-section,  so  that 
crushing  and  distributing  efiects  may  be  obtained. 

— E.  R.  A. 

Gas-generator.  W.  Mitcliell,  Maiden,  Mass..  Assignor 
to  WiUis  MitcheU  Co.,  Inc..  New  York.  U.S.  Pat. 
1,141,072,  May  25,  1915.  Date  of  appl.,  June  1(5, 
1913. 

The  space  between  a  tapering  core  and  an  external 
cylinder  forms  an  elongated  retort  chamber  of 
thin  annular  tapering  shape  ;  liquid  fuel  is  intro- 
duced into  the  retort  chamber  at  the  larger  end 
and  fixed  gas  discharged  at  the  other.  A  branch 
from  the  fuel  inlet  pipe,  placed  above  the  level  of 
the  retort  chamber,  out  of  the  line  of  flow  of  the 
fuel,  communicates  with  a  regulating  tank, 
forming  an  "  air  cusluon  to  aid  the  operation  of 
the  retort  chamber." — E.  R.  A. 

Gas  ;   Apparatus  for  purifying .     W.    Climie,- 

jun.,  Glasgow.    Eng.  Pats.   11,136,  May  6,  and 
23,460,  Dec.  3,  1914. 

Gas  is  admitted  into  the  lower  end  of  a  vertical 
cylindrical  casing  fitted  at  both  ends  with  cover 
plates,  and  placed  concentrically  within  an  outer 
cylinder  closed  at  its  upper  end  with  a  cover  plate. 
The  space  between  the  casings  is  fitted  with 
perforated  plates,  preferably  V-shaped,  and  the 
cylindrical  surface  of  the  inner  casing  is  perforated 
in  zig-zag  formation,  above  the  gas  inlet.  A 
ceidral  vertical  shaft,  passing  through  the  casings, 
carries  a  turbine  in  the  upper  part  of  the  space 
between  tlie  casmgs,  and  also  a  series  of  blades 
within  the  inner  casing.  Water  is  led  into  the 
turbine  and  discharged  on  to  the  V-shaped  plates  ; 
the  gas  is  drawn  in  from  the  inlet  pipe    by  the 
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rotation  of  thn  shaft,  and  forced  through  the 
perforations  of  the  inner  casing  on  to  tlie  V'-plates, 
wlii-re  it  meets  tlie  descending  streams  of  water 
and  is  freed  from  t-ar,  etc.  Tlie  ]niritied  gas  leaves 
at  the  top,  and  the  tarry  water  is  ilischarged  at  the 
bottom  of  the  outer  ciu-ing. — K.  H.   A. 


Oil  ;  Crackiiuj  of  - 


...   ^ ...,  „j  .    O.   II.   Vivlpy    and    O.   D. 

Lncas,  Umdon.  Eng.  Pals.  12,0');?,  .May  22,  and 
18.»23,  Aug.  21,  1!)11. 

Oil  vapour  is  removed  from  a  still  liy  means  of 
steam  or  an  inert  gas  under  pressvire,  and  the 
mixture  is  hrought  into  contact  with  a  heated 
caUilvst,  such  as  nickel  or  one  of  its  alloys,  or 
nickel  oxide  or  suboxide,  and  the  pri-ssure  of  the 
mixture  after  K-aving  the  catalysing  chamber  is 
reduced  suddenly.  The  light  oils  produced  are 
condensed. — K.  H.  A. 

Prolertifc  mulerialti  for  mineral  oil  contaiticrs. 
Jlittelrheinisi-he  Tcerprodukten-  und  Dachpap- 
penfabrik  A.  \V.  And<nnacli.  Ger.  I'at.  282,712, 
.June  30,   1!I14. 

Wood  tar  pitch  is  used  alone  or  mixed  with  suit- 
a4>le  amounts  of  wood  tar.  Mineral  matter, 
colouring  matters,  tibrous  substances,  or  drying 
agents,  for  example  quart/,  sand,  asbestos  fibre, 
or  kieselguhr,  may  be  incorporated  with  the  mass, 
which  may  be  dissolved  or  mixed  with  solvents  in 
order  that  it  may  be  \iscd  cold  if  necessary. 
IVtroleum  and  other  mineral  oils  do  not-  attack  or 
dissolve  wood  tar  pilcli  to  any  appreciable  extent. 
The  most  suitaliU'  tar  and  pitch  arc  obtained  from 
beech  wood. — 1'\  \V.  A. 

Coal ;  Process  for  convertimj  fine into  a  niarket- 

iible  fuel.  J.  Evans.  Melbourne.  .Vustralia.  U.S. 
I'at.  1,110.73.5,  Mav  2."),  litlT).  Date  of  appl., 
Aug.  14,  1913. 

See  I>>.  I'at.  4tU,400  of  l'.J13  ;  this  J.,   1!)14,  243. 

.    V.  Still,     l-'r.   I'at. 
Uiuier    Int.    Conv., 


Coke  oren  ;   lieiieticraUve 

473,Kr.ri,    .Tune    22,    1914. 
June  23,  1913. 

Skk  Cer.  I'at.  271,.'515  of  I'.ll: 


tliis  .1..  1914,  471. 


Produeet-ijus  plants  ;  Mel/tod  of  workimj  aninionia- 

reeovery .     T.    Kigby,    Dumfries,    .Scotland, 

-Assignor  to  Wctcarbonizing.  Ltd.,  London.  U.S. 
I'.al.  1.141.K29,  June  1.  1915.  Date  of  appl., 
May   13,  1911. 

Skk  Eng.  I'at.  12,013  of  191(1  ;  lliis  J..  I'.tll,  110."). 

[Mineral]  oils  ;  Process  of  Irealimi .     .\.  ['hilip. 

Fr.  i'at.  473,.529,  June  Hi,  1914.  Under  Int. 
Conv.,  June  2(i,  1913. 

Skk  Eng.  i'at.  14,77H  of  1913  ;  this  J.,  1914,  824. 

Process  for  deslroyiiuj  the  malodorous  ijases  and 
en  pours  produced  in  the  distillation  of  ammoniaeal 
liquor,    tier.  I'at.  282,373.    tice  VII. 


IlB.-  DESTRUCTIVE  DISTILLATION ; 
HEATING:    LIGHTING. 

Dry  dislillation   of  wood  :    Thton/   nf  Ike .     /. 

1'.  Klason.   J.  prakt.  (iiem.,  1914.90,413—447. 
Z.  angew.  Chem.,  1915,  28,  Hef..  131. 

Two  stages  are  to  be  distinguished  in  the  dry 
distillation  of  wood  ;  the  primary  reactif)ns  pioceed 
best  in  a  high  vacuum,  with  the  formation  of  much 
tar  and  small  amounts  of  charcoal  ;  the  secondary 
reactions  i)rocced  most  favourably  with  very  slow 
distillation  at  atmospheric  pressure,  with  the 
production  of  more  charcoal,  water,  carbon 
dioxide,  and  tar  oils,  but  only  small  amounts  of 
tar.     The    amount    of    formic    acid    produced    is 


considerable  in  a  high  vacuum  b\it  small  in  dis- 
tillations carried  out  at  atmospheric  pressuro,  as 
it  is  not  stable  at  the  temperatiiro  attained 
(250" — '400' U.).  Tlie  amoiuits  of  methyl  alc:ohol 
and  of  acetic  acid  are  indei)endent  of  the  rate  of 
carbonisation,  both  being  stable  at  the  usual 
temperature  required  for  thi^  dry  ilist illation  of 
wood.  Tlie  yield  of  aix'toiie  is  practically  nil  from 
the  vacuum  distillation,  and  acetone  must  be 
regarded  as  a  secondary  product  frtmi  acetic  aciil. 
I'yroligneous  acid  from  birch-wood  contains  form- 
aldehyde corresponding  to  1  "„  of  the  dry  weight 
of  the  wood.  The  ratio  of  tlie  acetic  aiid  .'ind 
formic  acid  contents  is  characteristic  for  the 
conditions  of  carbonisation  employed  ;  a  low 
content  of  formic  acid  indicates  that  the  ijroducls 
have  been  overheated. — F.  W.  A. 

Patknts. 

\_H.eatinij\  furnace.    B.   S.   Moore,    EI   1'a.so,   Tex. 

U.S.    i'at.    1,139,558,    May    18,    1915.     Date   of 

appl.,  Nov.  18,  1914. 
A  MOVABLE  hearth  at  the  t^nd  of  a  stationary 
hearth  is  carried  by  the  piston  of  an  inclined 
hydraidic  ram  which  lifts  the  hearth  at  an  angle 
to  the  vertical.  The  mechanism  for  moving  the 
material  along  the  slideways  coiitnils  the  supply 
of  pressure  liquid  to  the  ram. — W.  F.  F. 

Incandescence     lamp.     Production     of      compound 
metal     articles.     Low-cxjiansion     wire.     li.      E. 
Eldred,  Assignor  to  The  Commercial  Research 
Co.,     New     York.      U.S.     Pats.     (A)     1,140,134, 
(B)  1,140,135,  and  (c)  1,140,130,  -May  18,  1915. 
Dates  of  appl.    (a   and   B)    Dec.   30,    1914,    (c) 
Dec.  22,   1913. 
(A)  A  COMPOSITE  leading-in  wire,  sealeil  into  the 
glass  of  the  lamp,  comprises  a  core  of  nickel-iron 
aUoy,  in  wliich  the  metals  are  in  such  proportion 
as  to  give  an  average  coefficient  of  expansion,  from 
the    setting    temperature    of    the    glass    ilown    to 
normal  temperature,  less  than  that  of  the  glass. 
The  core  is  enclosed  in  and  welded  to  a  sheath  of 
a  metal  of   high   electrical  conductivity,  such   as 
copper,  the  average  coefficient  of  expansion  of  the 
sheatlx    being   greater   than   that   of   glass.       The 
resulting  average  coefficient  of  expansion  of  the 
composite  wu'c  is  such  that^  a  tight  joint  may  be 
made    between    the    slualli    and    the    glass.      (B) 
Iron  and  nickel  are  couil lined  in  proportions  to  give 
a  predetermined  coefficient  of  expansion,  and  the 
thickness  of  the  sheath  is  similarly  adjusted  to  give 
a  definite  coefficient,  the  metal  then  being  worked 
up    to    wire   of    the    desired    size.       (c)  Th<;    low- 
expansion  wire  comprises  a  core  of  nickel  steel  an<l 
an  external  copper  sheath  W(4ded  to  it,  the  com- 
posite wire  having  a  coefficient  of  expansion  below 
that  of  platinum. — B.  N. 

Reducin'/  coke  to  produce  battery  carb(>ns.  Kiln 
for  treatment  of  cartionaceous  materials.  U.S. 
Pats.   1,141,117  and  1,141,118.     See  XI. 


m.— TAR    AND   TAR    PRODUCTS. 

Phenol ;      Bromine    method    of    determining . 

\V.  \ersfeld.  Analyst,  1915,  40,  281—283. 
Phenol  is  titrated  with  a  hypobromitc  solution, 
prepared  by  saturating  250  c.c.  of  N /'■>  sodiuni 
hydroxide  solution  with  liromine,  boiUng  to  expel 
the  excess  of  liromine,  cooling,  and  diluting  to 
1  Utre  ;    100  c.c.  of  this  solution  is  used  for  each 


1    Utic  i       1,/w    ,.,-.    v/i     ,'...■-■    ....... ...^. -—    -_   -     -- 

1  c.c.  of  5*;,',  phenol  solution  or  its  iMjuivalent. 
The  phenol  solution  (containing  approximately 
005  grni.  of  phenol)  is  placed  in  a  stoppered  flask 
of  500  to  1000  c.c.  capacity,  50  c.c.  of  water  is 
added,  followed  bv  5  c.c.  of  concentrated  hydro- 
chloric aeid  and  lOti  c.c.  of  the  hypobromite  solution. 
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After  15  niins.,  20  c.c.  of  10%  potassium  iodide 
solution  is  added,  the  mixture  allowed  to  stand  for 
5  mins.,  tlien  diluted  with  water  to  400  c.c,  and 
the  iodine  titrated  with  .V/10  thiosulphate  solution. 
A  control  is  run  at  the  same  time,  vising  the  same 
quantities  of  reagents.  The  difference  in  c.c .  of 
iV/10  thiosulphate  solution  used  for  the  control 
and  the  test  multiplied  by  01 56746  gives  the  per- 
centage of  phenol  in  the  solution,  if  1  c.c.  of  the 
latter  was  taken  for  the  determination. — W.  P.  S. 

Nitrotolylglycines.     W.  PoUak.      J.  prakt.  Chem., 
1915,  91,  285—306. 

Although  no  action  occurred  with  chloroacetic 
acid,  the  mononitrotoluidines  wlien  warmed  with 
bromoacetic  acid,  either  vrith  or  without  water, 
yielded  the  corresponding  nitrotolylglycines.  The 
reaction  failed  in  the  case  of  the  only  o-nitro- 
toluidine  examined  (CH,  tNIl. :  NO,  =  1 :  2  :  3),  but 
was  given  by  five  isomeric  substances  in  ^vhich  the 
last  two  groups  occupied  either  the  »«-  or  p-posi- 
tious  with  regard  to  one  another.  The  nitro- 
■glycines  thus  obtained  are  strong  monobasic  acids, 
^soluble  in  sodiinn  carbonate  solution.  The  am- 
luonium  salts  are  readily  solulile.  The  methyl  and 
•ethyl  esters  of  1.2.4-mtrololylglycino  were  pre- 
pared, respectively,  by  the  action  of  methyl  iodide 
■OH  the  silver  .salt  and  by  passing  hydrogen  chloride 
into  an  ethyl  alcoholic  solution  of  the  acid.  The 
acid  was  reduced  by  tin  and  hydrochloric  acid  to 
1.2.4-aminotolylglycine.  m-Nitrotolylglycines yield 
piperazine  derivatives  when  heated  above  the 
m.  pt..  e.g..  the  1.2.4-compoimd  yields  1.2.4-dini- 
troditolyl-(/-v-dia/,ipiperazine.  1.2.5-Nitrosonitro- 
tolylglycine  was  produced  from  1.2.5-nitrotolyl- 
glycine  by  the  action  of  nitrous  acid. — J.  R. 

Physical  constants   of  gas   oils   and   derived   tars. 
Pittman  and  Egloff.     Sec  IIa. 

Patents. 

o-Cldorotoluene-p-sulphonic  acid  ;     Manufacture  of 

.     Farbw.     vorm.     Meister,     Lucius,     und 

Pruning.  Fr.  Pat.  473,518,  June  15,  1914. 
Under  Int.  Couv.,  June  28,  1913,  and  Jan.  15, 
1914. 
Aqueous  solutions  of  p-toluenesulphonates  are 
treated  w  ith  chlorine  below  70° — 80°  C.  The  solu- 
tion must  be  concentrated  or  contain  sufiicient  salt 
so  that  the  o-chlorotoluenesulphonate  separates 
inniiediately,  and  is  not  further  chlorinated. 
W'lien  the  p-toluenesulphonate  contains  o-toluene- 
sulphonate,  the  latter  is  converted  into  a  chloro- 
derivative  which  remains  in  solution. — F.  W.  A. 

Acylated  arylsulphonamides  ;    Preparation  of . 

C.  Biickei.     Ger.  Pat.  281,303,  Nov.  22,  1913. 

Akylsulphamide.s  or  their  alkali  compounds  are 
heated  with  clilorides  of  higher  fatty  acids,  with  or 
without  the  addition  of  indifferent  solvents. 
Quantitative  yields  of  the  corresponding  acylaryl- 
sulphonimides  are  obtained,  which  give  salts  with 
the  alkali,  alkaline-earth,  and  heavy  metals.  The 
new  compounds  may  be  used  for  raising  the 
melting-point  of  certain  fatty  acids,  increa.sing  the 
amount  of  water  taken  up  by  ointments,  in  the 
preparation  of  detergents  and  emulsions,  for 
making  phenols  soluble  in  water,  etc.  The  re- 
actions of  benzenesulphamide-potassium  with 
stearyl  chloride  and  of  toluenesulphamide  with 
palmit\l  chloride  are  especiallv  mentioned. 

— F.  W.  A. 

l-Nitroanihraquinone  from  crude   niiroanihraquin- 

one  ;   Isolation  of .     F.  Ullmann.   Ger.  Pat. 

281.490,  .Tan.  29,   1914. 

f'liUDE  nitroanthraqviinone  is  fractionally  distUled 
in  racuo.  At  a  pressure  of  7  mm.  and  with  the 
beating    bath    at    280°  C,    l-nitro-anthraquinone 


distils  over  undecomposed  at  270" — 271°  C,  the 
dinitro-compounds  remaining  in  the  residue. 

— F.  W.  A. 

Stdphochlorides  of  the  anthracene  series  ;  Prepara- 
tion of .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.      Ger.  Pat.  281,911,  Aug.  13,  1913. 

»_'ilLOKlDES  of  dichloroanthracenedisulphonic  acids 
are  obtained  liy  the  action  of  chlorosulphonic  acid 
on  anthraquinone  or  /J-chloroanthraquinone. 

— F.  W.  A. 

Ej-traction  of  reduction  products  of  aromatic  nitro- 
compounds from  aqttcous  solutions  ;    Process  for 

the .     Chem.   Fabr.   vorm.   Weiler-ter  Meer, 

Ger.  Pat.  282,581,  April  26,   1914. 

Aniline,  azobenzene,  toluidine,  xylidine,  naph- 
thylamine,  etc.,  are  extracted  almost  quantitatively 
from  aqueous  solutions  by  the  original  nitro-com- 
]iound  used  for  their  production.  Nitrobenzene 
and  aniline  may  be  separated  quantitatively  by 
subsequent  distillation,  or  the  extract  may  be 
returned  to  the  reducing  apparatus. — F.  W.  A. 

Aromatic  amines  from  nitro-compounds  :  Preparation 

of .   Badische  Anilin  und  Soda  Fabrik.    (ior. 

Pat.  282,  568,  Nov.  7,  1913. 
Nitro-compounds  are  reduced  by  hydrogen  or 
gases  containing  hydrogen,  in  presence  of  copper 
and  of  activators.  The  copper  is  prepared  by 
ignition  of  a  salt  or  reduction  with  hydrogen  or 
carbon  monoxide  at  a  temperature  below  red  heat  ; 
suitable  salts  are  those  which  give  indifferent 
ga.ses  on  heating,  such  a.s  copper  carbonate, 
formate,  oxalate,  or  nitrate,  or  mixtures  of  copper 
salt.s  with  ammonium  carbonate  and  similar  salts. 
It  copper  formate  is  used,  the  reduction  tempera- 
ture may  bo  below  300°  C.  The  copper  may  be 
used  a.s  such  or  on  pimii<-e,  asbestos,  or  kieselguhr, 
with  addition  of  activators,  such  as  alkali  com- 
pounds, metallic  oxides,  such  as  magnesia  or 
i  aluminiiun  oxide.  The  reduction  may  be  carried 
out  at  200°  C.  or  a  lower  temperature  ;  at  a  higher 
temperature  impure  products  are  ol)tained,  and 
the  activity  of  the  catalyst  may  decrea.se. — F.  W.  A. 

1.3-Dimethyl-5-hydroxybenzeru;-i-sulphonic        acid  ; 

Preparation    of .     F.    Raschig.     Ger.    Pat. 

283,306,  Feb.  4,  1914. 
1.3-DlMETHYL-5-HYDiiOXYBENZENE  IS  treated  with 
concentrated  sulphuric  acid  or  other  sulphonating 
agent.  The  oW7iO-sulphonic  acid  obtained  exhibits 
great  reactivity  on  account  of  the  pora-position  to 
the  hydroxyl  group  being  unoccupied.  It  is  very 
readily  soluble  in  water,  and  is  reprecipitated  by 
strong  hydrochloric  acid  from  concentrated  solu- 
tions  in   colourless   needles,   m.  pt.    102° — 103°  C. 

— F.  W.  A. 

Protective    materials    for    mineral    oil     containers. 
Ger.  Pat.  282,712.    See  IlA. 

Preparation  of  a  hindinii  material  for  roads  from, 
crude  qas-tar,  pitch,  bitumen,  and  stones.  Ger. 
Pat.  281,900.    See  IX. 

Process  for  improving  the  fungicidal  and  inscctiddal 
action  of  nitrogenous  bases.  Ger.  Pats.  279,564 
and  279,565.     See  XIXb. 


IV.— COLOURING  MATTERS  AND  DYES, 

JI ydroxy-derivatives  of  indigo.  P.  Friedlander  and 
O.  Schenck.  Ber..  1914,  47,  3040—3052.  Z. 
angew.  Chem.,  1915,  28,  Ref.,  136—137. 
Mono-  and  dichloro-»j-hydroxybenzaldehydes, 
obtained  by  Raschig's  method  of  chlorinating  the 
carbonic  ester  of  mono-  and  dichloro-wi-cresol  in 
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the  methyl  gnjup,  readily  give  o-nitro-derivatives 
•on  nitration  ;  after  i^olatin^  the  isomers  they  are 
converted  into  di-  and  tetaoliloro-dihydroxy- 
indi|;o  in  the  us\inl  manner  by  the  Baeyer-Drewsen 
reaction.  T)u'  liydroxyl  Kr^mp  intiiu-noes  the 
stability  of  the  indigo  molecule  in  presence  of 
alkalis.  The  easily  saponified  cai'bonyl,  acetyl, 
-and  benzoyl  esters  of  hydroxynitrobenzaldehyde 
-are  affected  by  the  saponifying  action  of  the  alkali 
,  in  the  Baoyer-Drewsen  reaction,  whereas  the 
p-sulphotoluene  ester  and  the  diphenyloarbamic 
acid  ester  are  stable  and  may  b(>  converted  into 
crystalline  indigo  derivatives.  The  compounds 
are  stable  towards  mineral  acids,  and  t  heir  leuco- 
compounds  are  stable  in  absence  of  oxidising 
agent.s  ;  sidphotoluene-indigo  white  may  be 
saponified  in  an  atmosphert>  of  coal-gas,  the 
hydroxy-indigo  white  precipitated  by  acidifying, 
and  oxidised  to  dihvdroxv-indigo  in  presence  of 
acids.— F.  W.  A. 

Triphenylmethane  dyes  ;  Temperature  coefficients  and 
the  effects  of  acids,   bases,   and  salts   in    reaction 

velocHics  of  the- .    H.  C.  Biddle  and  C.  W. 

Porter.    J.  Amer.  Cheni.  .Soc,  1915,  37,  1571 — 
1.589. 

The  temperature  coefficient  for  the  conversion  of 
a  triphenylmethane  carbinol  into  the  quinonoid 
form  in  the  presence  of  an  acid  is  independent  of 
the  concentration  of  the  acid  and  also  of  the 
temperature  between  25°  and  40'  C.  :  the  increase 
in  velocity  is  60%  per  5'  for  Crystal  Violet. 
Similarly  the  temperature  coefficient  for  the 
fading  of  a  triphenylmethane  dye  Ls  independent 
of  the  concentration  of  the  alkali  and  independent 
of  the  temperature  ;  for  Crystal  Violet  it  is  43% 
per  5".  The  velocity  of  the  colour  development 
in  Crystal  Violet  is  an  inverse  function  of  the 
concentration  of  hydrogen  ions  for  concentrations 
below  0024-.V,  and  a  direct  function  for  higher 
<?oncentrations.  The  rate  of  fading  is  a  direct 
function  of  the  concentration  of  hydroxy  1-ions. 
Neutral  salts  retard  the  rate  of  fading  and  also  of 
development  of  colour  in  the  basii-  triphenyl- 
methane dyes;  they  accelerate  the  rate  oi  fading 
•of  acidic  dyes. — G.  F.  M. 

P.\TEXTS. 

([Azo]  dyestuffs  ;  Production  of  netc and  their 

ulilisation.  H.  Levinstein.  J.  Baddiley,  and 
Levinstein  Ltd.,  Manchester.  Eng.  Pat.  8569, 
April  4,  1914. 
ScBSTAXTTTE  dvestuffs  havG  been  prepared  of  the 
type  :  X.N-.D.Xj.R,  where  D  is  a  diamine,  such 
a.s  m-azoxyaniline,  jj-diaminophenylaziminoben- 
zene,  p-diaminodiphenyl  ether,  their  homologues 
and  simple  substitution  products,  X  an  acyl 
■derivative  of  a  (i-aminonaphtholsulphonic  acid,  and 
R  resorcinol  or  a  homologue  or  simple  substitution 
product.  The  bright  orange,  scarlet,  and  red 
shafles  oVitained  become  extremely  fast  to  washing 
on  after-treatment  on  the  fabric  with  formaldehyde. 
Dyestuffs  obtained  from  non-acylated  pt-amino- 
naphthol  give  brown  or  technicallv  less  valuable 
■shades.— P.  W.  A. 

Dyestuffs  from  natural  ftavone  or  ftavonole  colouring 

tnatters ;     Manufacture     of     new .      E.     R. 

Watson  and  K.  B.  .Sen,  Dacca,  India.   Eng.  Pat. 
12.53,  Jan.  2ti,  1915. 

Ethylated  flavones  or  flavonols  are  treated  with 
.magnesium  ethyl  bromide  in  dry  ethereal  solution, 
-and  the  products  de-ethylated,  either  ciinipletely 
by  heating  with  strong  hydrochloric  ai-id  under 
pressure,  or  partially  by  treating  with  sulphuric 
jicid.  The  proiiucts  produce  full  shades  on 
metallic  monlants  on  wool. — F.  W.  A. 


;  Sulphur  di/estuff.  B.  Jaeckel.  Elberfeld.  A-ssignor 
to  .Synthetic  Patents  Co..  Xew  York.  U.S.  Pat. 
1.1 10,745.  Mav  25,  1915.  Pate  of  appl.,  Sept..  U, 
I'.UI. 

Sui.PHrii  dyestnlTsareobtained  by  heating  aromatic 
ba.ses  with  sulphur  an<l  benzidine.  The  dried 
yelK)wish  powders  are  insoluble  in  water,  and 
generally  tlye  niunordanted  cotton  yellow  shades 
fast  to  chlorine  and  to  boiling.  The  dyestuff 
obtained  from  ethylaniline  anil  benzidine  gives 
pui-e  greenish-yellow  shades  on  unniordanted 
;   cotton. — F.  W.  A. 

'2.'^-H ijdroxynaphihoic  acid  derivative   [and   its  use 

in  dyeinij].     .\1.  Kahn  and  \.  Ossenbeck,  Cologne, 

(iernuanv.   Assignors  to  Svnthctic   Patents  Co., 

New  York.      l'..S.  Pat.  1.110.747.  .Mav  25.  1915. 

Date  of  appl..  Sept.    11.   1914. 

The      compounds,     nO.C,„Ha.CO.NH.C,„H8.0H: 

derived  from  2.3-hydroxynaphthoic    acid   and    an 

aminonaphthol.  and  arc   grey   powders  soluble  in 

hot  sodium  carbonate  solution.     On  cotton   fibre 

they    give    fast     \  ellowish-red     to      brownish-red 

shades  on  treatment  with  diazo-compoiinds.     The 

compound   from   7-amino-2-naphthol   dissolves   in 

hot  sodiimi  carbonate  solution,  and  inunordanted 

cotton     impregnated    with    this     solution     gives 

fast   scarlet    shades  on  treatment  with  diazotised 

jj-nitraniline. — F.  \V.  .\. 

Triarijlmeihane    dyestuffs:      Preparation    of . 

Farbenfabr.  vorm.  F.  Baver  imd  Co.     Fr.  Pat. 

474.2tjO,    June    29.    1914."     Under    Int.    Conv., 

July  9,  1913. 
Amixe.s  or  their  salts  are  treated  with  basic  or  acid 
7)p-dianiinotriarylmethane  dyestuffs  containing  a 
halogen  or  alkoxy-group  in  the  jjara-position  to  the 
methane  carbon  atom,  in  presence  or  in  aljsence  of 
condensing  agents.  The  dyestutt's  obtained  give 
bluish  shades  on  cotton  mordanted  with  taiuiin. 

— F.  W.  A. 


-.    Farbenfabr. 
Pat.   282.957, 


Wool  dyestuffs  :    Production  of 

vorm.  F.   Baver   iind  Co.       Ger. 

July  15,  1913. 
Tee  diazo-compound  of  jj-cldoro-o-anisidine 
(CI  :  NH,  :  OCH3=4  :  2  :  1)  is  combined  with  an 
alkvlaralkvlanilinesulphonic  acid.  Valuable  yellow 
dyestulYs  for  wool  result  which  give  level  shades 
and  are  fast  to  milling. — F.  W.  A. 

Colouring  mailer  for  foodstuffs  ;    Preparation  of  a 
harmless  — — .     P.  D.  Jacquemin.     First  Addi- 
tion, dated  Oct.  4,   1913,  to  Fr.  Pat.  400,441, 
Oct.  5,  1912  (this  J.,  1914,  19). 
The  purity  of  the  product  is  increased  by  washing 
with  ether" or  lienzene.     The  dry  material  is  treated 
with  an  equal   weight   of  pure  sidphuric  acid  at 
15" — 20  ^C.    untU    in.soluble    in    water,    and    the 
mixture    then    poured    into    ice    water,    and    the 
product  washed  until  neutral. — F.  W.  A. 

Leuco-vompounds   of  rat    dyestuffs;     Manufacture 

of .     .\.   Brochet.     Fr.   Pat.  473,53(5,  Sept. 

29,   1913. 
V.\T  dyestuffs,  suspended  or  dissolved  in  water, 
are  converted  into  their  leuco  compounds  by  the 
action    of    hvdrogcn    in    presence    of    a    metallic 
catalyst.      (.See  also  this  J.,  1915,  410.) — F.  W.  A. 

Arylidoanlhraquinones  ;        Preparation,        of . 

Farbw.    vorm.    MeLster,    Lucius,    und   Briiniug. 

Fr.  Pat.  473.901,  June  22,   1914.     Under  Int. 

Conv.,  Aug.  25,  1913. 
l-A3iixo-2--Al,KOXYASTHi!.\QUlxoxES  containing  a 
negative  group  in  the  4-position  are  treated  with 
aromatic  amines  or  their  sulphonic  acids.  The 
arylidoanthra(iuinonesulphonic  acids  obtained 
dye  wool  very  fast  and  level  violet  shades  from 
an  acid  bath.-^F.  VV.  A. 
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Condensation  products  of  the  anthraquinone  series 

or  their  sxdphonic  acids  ;    Preparation  of . 

Farbw.  vomi.  Meister,  Lucius,  und  Briining. 
Ger  Pat.  282,672,  March  14,   1913. 

Acid  substitution  products  obtained  by  the  action 
of  ethylenedihalogenides  on  Alizarin  (Ger.  Pat. 
280,975  ;  this  J.,  1915,  543)  are  treated  with 
ammonia,  amines,  or  aniinosulphonic  acids  in 
presence  or  absence  of  contact  substances,  and  the 
dye  bases  obtained  are  sulphonated. — F.  W.  A. 

Polychloroanthracenes ;        Preparation     of    . 

Farbw.  vorm.  Meister,  Lucius,  und  Briining. 
Ger.  Pat.  282,818,  Dec.  24,   1913. 

The  chlorine  addition  products  of  9.10-dichloro- 
anthracene  are  treated  with  aqueous  alkali  in 
presence  of  alkaU  salts  of  benzylsulphanihc  acid, 
without  addition  of  alcohol.  The  reaction  com- 
mences at  the  ordinary  temperature  and  is  com- 
pleted rapidly  on  warming,  giving,  for  example,  an 
almost  theoretical  yield  of  1.3.9. lO-tetrachloro- 
anthracene  from  dichloroanthracene  tetrachloride. 
Similarly  dichloroanthracene  hexachloride  gives  a 
pentachloroanthracene,  and  the  octachloride  a 
hexachloroanthracene.  The  yellow  polychloro 
anthracenes  may  be  used  as  pigment  colours  and 
as  intermediate  products  in  the  preparation  of 
chlorinated  anthraquinones  and  dyestuffs. 

— F.  W.  A. 

Disazo-dyestttffs  ;  Production  of .  Farbw.  vorm. 

Meister,     Lucius,     und     Briining.     Ger.     Pat. 

281,449,  May  14,  1913. 
The  tetrazo-compound  of  the  urea  from  p-amino- 
phenylurea-p-aminophenyldisulphonic  acid  is  com- 
bined with  two  mols.  of  the  same  or  a  different 
azo-component.  Greenish-yeUow  to  bluish-red 
dyestuffs  are  obtained,  which  are  notable  for  their 
parity  of  shade  and  fastness  to  washing  and  to 
light.  The  urea  required  is  obtained  by  the 
action  of  nitrophenylurea  chloride  on  p-plienylene- 
diaminedisulphonic  acid,  reduction  of  the  nitro- 
compound, and  treatment  of  an  aqueous  solution 
of  the  alkali  salt  of  the  resxilting  jj-aminophenyl- 
urea-p-aminophenyldisulphonic  acid  with  phosgene 
in  presence  of  a  substance  which  wUl  combine 
with  the  acid  produced,  e.g.,  chalk,  sodium  car- 
bonate, or  sodium  acetate.  On  acidifying,  the 
acid  sodium  salt  is  precipitated  ;  it  is  slightly 
soluble  in  hot  water,  insoluble  in  organic  solvents, 
and  yields  an  intense  yellowish-brown  tetrazo- 
compound,  soluble  with  difficulty  in  water. 
— F.  W.  A. 

Ethyl  esters  of  Indinibin-oxime ;    Preparation   of 

.     Farbw.     vorm.    Meister,     Lticius.     und 

Brumng.     Ger.     Pat.  282,278,  Oct.  24,  1913. 

Salts  of  indirubin-oxime  are  treated  with  alkylat- 
ing agents.  The  products  may  be  converted  into 
valuable  dyestuffs  in  several  ways;  for  example, 
red  dyestuffs  for  wool  are  obtained  by  the  action 
of  concentrated  sulphuric  acid. — F.  W.  A. 

Yellow  to  brown  dyestuffs  for  wool ;    Production  of 

.     Farbw.     vorm.     Meister,     Lucius,     und 

Briining.  Ger.  Pat.  282.317,  Nov.  15,  1913. 
Addition  to  Ger.  Pat.  263,655  (see  Fr.  Pat. 
447,592  ;   this  J.,  1913,  226). 

Instead  of  aminodiphenylaminesidphonic  acids, 
jj-aminocarbazolemonosulphonic  acid  or  its  carb- 
azole-N-alkylated  or  arylated  derivatives  are  com- 
bined with  dinitrochlorobenzene.  Yellow  dye- 
stuffs  for  wool  are  obtained  which  give  pure  shades 
fast  to  washing. — F.  VV.  A. 

Polyazo-dyestuffs  from  diaminocarbazole  ;   Prepara- 
tion of  black .     L.  Cassella  und  Co.     Fr.  Pat. 

474,234,  Nov.   11,   1913. 
Trisazo-  and  tetrakisazo-dyestuffs  have  been  pre- 
pared from  tetrazocarbazole.     They  are  black  dye- 


stuffs    of    high    tinctorial    power,     possessing    an 
excellent  fastness  to  washing  ;   after-treatment  on.      ^ 
the    fibre   with   formaldehyde   gives   brownish-  or     ■ 
bluish-black  shades,  which  are  very  fast  to  washing.     | 

— F.  \S\  A. 


Vat    dyestuffs;    Preparation    of - 


Badische 


AnUin   und   Soda  Fabrik.     Ger.    Pat.    280,880,. 
Oct.  21,  1913. 

The   dvestuffs  prepared   according  to    Ger.   Pat. 
276,950    (this    J.,    1914,    1084)    are   treated   with  * 
halogens  or  halogenating  substances  to  give  new 
dyestuffs  of  remarkably  pure  shades. — F.  W.  A. 

Ketonic  condensation  products  ;  Preparation  of - 


Badische  Arulin  und   Soda  Fabrik.     Ger.   Pat. 

283,066,  Oct.  31,  1913. 
Hydboxynaphthalenes  are  treated  with  glycerins 
or  a  similar  substance,  such  as  triacetin,  epichlor- 
hydrin,  acrolein,  glyceraldehyde,  etc.,  in  presence: 
of  acid  condensing  agents.  The  products  are 
ketonic  in  character,  whereas  a-  or  /j-naphthol 
heated  with  glycerin  and  sodium  acetate  give- 
ethers.  The  product,  CijHgO,  obtained  from  a-  or 
j3-naphthol  with  glycerin  and  sulphiu-ic  acid,  gives 
a  violet  vat  dyestuff  on  fusion  with  aqueous  or 
alcohoUc  caustic  potash. — F.  W.  A. 

Indigo  ;  Preparation  of  condensation  products  fro^n^ 

.    T.  Posner.    Ger.  Pat.  281,998,  Aug.  30.. 

1913. 
Indigo  and  its  derivatives  when  heated  with 
reactive  methylene  compounds,  e.g.,  malonic  ester 
or  phenylacetic  ester,  in  presence  or  absence  of 
solvents  or  condensing  agents  {e.g.  copper  powder),^ 
yield  coloured  compounds  which  may  be  used  as. 
ilyestuffs  or  as  intermediate  products. — F.  W.  A. 

Sulphur  dyestuffs  ;  Production  of  - 


Akt.-Ges.  f. 
Anilinfabr.  Ger.  Pat.  282,163,  Oct.  24,  1913. 
Addition  to  Ger.  Pat.  267,089  (see  Fr.  Pat. 
454,782  ;    this  J.,  1913,  863). 

Ring-substituted  alkyl  derivatives  of  4-hydroxy- 
diphenylamine  are  heated  with  sulphur  or  poly- 
sulphides  in  presence  of  compounds  which  yield 
aromatic  amines  on  reduction. — F.  W.  A. 

Safranine  dyestuffs  ;  Preparation  of  basic  ■ 


Durand,  Hugiienin  und  Co.    Ger.  Pat.  282,346, 
Mar.  12,  1914. 

Nitrosojiethyi,-  or  nitrosoethyl-o-toluidine  is 
condensed  with  jK-aminomethyl-  or  m-aminoethyl- 
p-toluidine  respectively  to  form  basic  Safranine 
dyestuft's  which  give  yellowish  red  prints  on 
cotton.  The  alkyl  radical  in  the  azine  group 
gives  the  dyestuff  a  yellower  shade  ;  aromatic 
radicals  give  bluish  red  shades. — F.  W.  A. 

Anthracene    derivatives ;    Production    of .     M. 

Kardos.     Ger.   Pat.   282,711,   Jan.   30,    1913. 

Ace.\nthrenequinone-oxime  or  a  halogen  sub- 
stitution product  is  treated  with  acid,  especially 
concentrated  sulphuric  acid.  Similar  products 
are  obtained  by  acidifying  an  alkaline  solution  of 
anthracene-1.9-dicarboxylic  acid  amide,  and  by 
the  action  of  ammonia  on  anthracene-1.9-dicarb- 
oxylic  acids  or  their  anhydrides.  The  compounds 
obtained  are  anthracene- 1.9-dicarboxyUc  acid 
imides  or  their  decomposition  products,  the 
monoamides  of  the  anthracene-1.9-dicarboxyUc- 
acids,  the  acids  themselves  or  their  anhydrides  ; 
the  amounts  obtained  vary  with  the  conditions 
of  the  reaction.  These  substances  form  valuable 
intermediate  products  for  the  production  of  dye- 
stuff's.  As  distinguished  from  phtlialmiide  and 
naphthalene- 1.8-dicarboxylic  acid  imide,  the  imides 
are  of  a  yellow  colour,  and  possess  the  properties 
of  vat  dyestuffs,  giving  yellow  solutions  in  alkahne 
reducing  agents  which  dve  cotton  clear  veUo^v 
shades. — F.  W.  A. 
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Red  dyesiiiffg  for  wool  front  aminoar!/1-i>-siiliiham!)tic 

(iritis;  l'rei>nraiion  of .    11.  Wuil.    Gi-r.  I'at. 

iW.Hr.S.  July  20,   lStl3. 

Oxidation  of  niuinoarylsulphaminic  acids  together 
with  X-alkyhit«'(l  m-aminophciiols  pivcs  bhie 
solutions,  wluTcas  lirillinnt  rcil  solutions  are 
obtained  with  X-avylatod  »i-aniinophenols,  from 
which  sohitions  l>ron/.i"  coloureil  crystals  are 
obtained  on  concentrating;  anil  on  addition  of  salt. 
The  yield  of  the  new  oxidation  i>ro<lucts  approxi- 
mates to  the  theoretical,  and  the  sid>staiices  may 
be  dyed  on  wool  from  a  sli;;htly  acid  hath,  but 
are  mainly  of  importance  as  int<'rmediate  products 
for  the  preparation  of  sulphur  dyestutTs. — F.  W.  A. 

Sulphouic  acids  of  aromatic  aminoihiaxoles  ;  Pre- 
paration of for  the  production  of  a:o  dye- 
Muffs.  Farbenfalir.  vorm.  ]•'.  Haver  und  t'o. 
Ft.  Pat.  -I'a.TtiC.,  .Tune  lit,  litl4,"  Under  Int. 
Conv.,  June  2:?,  l!)i;5,  and  Jan.  21,  1911, 

See  Ger.  Pat.  281,018  of  1013  ;  this  J.,  1915,  515. 
The  diazo  compounds  derived  from  the  amino- 
thiazoledisuli)honic  a<'ids  when  comViined  with 
acetylacetarylides  give  dyestuli's  which  dye  cotton 
shades  very  fast  to  light." 

Arytaminoanlhraquinone  dyealuffs.  Q.  Kriinzlein, 
Assignor  to  Farbw.  vorm.  Meister,  I^ucius,  u, 
Briining,  Hochst,  Germanv.  U.S.  Pat.  1,139,540, 
May  18,  1915.    Date  of  appl.,  July  1,  1914, 

See  Fr.  Pat.  473,904  of  1914  ;  preceding. 

Leuco  compounds  and  process  of  maJiing  same. 
A.  Schmidt  and  A.  Steindoril',  Assignors  to 
Farhw.  vorm.  Jleister,  liUcius,  imd  Bruning, 
Hochst,  Germanv.  U..S.  Pat.  1,141,148,  June  1, 
1915.     Date  of  appl.,  Dec.  (i,  1911. 

See  Fr.  Pat.  437,809  of  1911  ;  this  J.,  1912,  529. 

Dyestuffs  of  the  Iriphenylmcthane  series  ;  Production 

of .    Farhcnfabr.  vorm.  F.  Bayer  und  Co. 

Ft.   Pat.   473.5t)8.   June   16,   1914.    Under  Int., 
Conv.,  June  23,  1913. 

See  Ger.  Pat.  278,423  of  1913  ;  this  J,,  1915,  273. 

Vat  dyestuffs  ;  New ,  and  process  for  preparing 

them.    1?.  Wedekind  und  Co.    Fr.  I'at.  473,744, 
Oct.   10,  1913. 

See  Eng.  Pat.  19,435  of  1913  ;  this  J.,  1914,  415. 

Diazo  salts  ;  Preparation  of  solid .    I>.  CasseUa 

und   Co.     Fr.    Pat.    473,8(i4,    Oct.    10,    1913. 

See  Eng.  Pat.  23,945  of  1913  ;  this  J.,  1914,  743. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Separation  of  wax  from  straw.    Ilcuser.    See  XII. 

Patents:. 

Fibres  from  fla.r  and  other  plants  ;    Obtaining . 

W.    Greaves.    Wimbledon.       Kng.    Pat.    12,162, 
May  16,   1914. 

Flax,  ramie,  and  other  fibrous  plants  are  scoured 
in  an  alkaline  solution  containing  a  spirit  soap, 
at  a  temperature  below  boiling  point  ;  after 
washing,  the  fibres  are  treated  witli  a  solution  of 
curd  or  glycerin  soap  and  again  waslied. — F.  Sp. 

Textile  fibres  ;    Chemical  treatment  of  alfa  {esparto 

grass)  and  other  plants  for  ohlaining  nlroiig . 

F.  E.  .M.  Dubrot.  Fr.  Pat.  473„S2S,  (Jet.  7,  1913. 
The  material  is  submitted  to  the  action  of  a 
solution  of  sodium  or  potassium  hvdroxide  of 
2°— 4°  B.  (sp.  gr.  1014— 1029),  then  combed, 
dried,  inmiersed  for  5 — 15  mins.  in  an  alkali  lye 


!  of  1.-,'-— 20'B.  (sp.  gr.  1116— M02),  washed  and 
nnmersed  for  2 — 5  mins,  in  an  acid  solution,  such 
as  sulphuric  acid  of  15° — 33"  B.  (sp.  gr. 
1116— 1-297),- B,  N. 

Cellulose  or  lignoccllulosr  ;  Ilydrated  — .  J.  A. 
De  Cew,  Jlontroal,  Canada.  U.S.  Pat.  1.140,799, 
May  25,  1915.  Date  of  appl.,  May  11,  1912. 
Renewed  April  27,   1915. 

Cellulose  or  lignocelluloso  is  treated  with  an 
alkali  and  carbon  bisulphide,  the  proportions 
being  such  that  the  material  absorbs  approxi- 
mately 2"o  by  weight  of  alkali.— F.  Si'. 

Cellulose  solutions  ;    Machine  for  spinning irt 

vacuo,  and  for  recovering  the  solvents.  M.  Denis. 
Ft.  Pat.  473,481.  .May  12,  1914.  Under  Int. 
Conv.,  May  23,  1913. 

A  VERTICAL  spindle  carrying  a  split  bobbin  is 
rotated  and  also  made  to  move  verticallv,  so  that 
the  cellulose  (or  nitrocellulose)  thread  "is  wound 
regularly  on  the  bobbin.  When  the  bobbin  is 
full,  the  spindle  is  automaticallv  lowered  so  that 
the  full  bobbin  is  transferred  to  the  upper  part 
of  tlie  spindle,  and  the  latter  picks  up  a  fresh 
s^lit  bobbin  previously  placet!  on  a  circular 
Platform  surrounding  the  spindle  lower  down. 
The  full  bobbin  continues  to  rotate  on  the  upper 
part  of  the  spindle  until  it  is  removed.  The 
whole  is  covered  with  a  bell,  preferably  of  glass,  in 
which  a  vacuum  is  maintained,  and  the  solvents 
are  recovered.  The  process  saves  labour  and 
solvent,  and  gives  a  more  uniform  product. — F.  Sp. 

Artificial  silk  ;    Method  of  making .    K.  Kishi. 

Fi-.  Pat.  473.986.  June  23,  1914,  Under  Int. 
Conv,,  July  2,  1913. 

Cellulose  from  mulberry -tree  bark  is  nitrated  and 
dissolved  in  an  equal  weijjlit  of  ether-alcohol 
(1  :  1),  and  to  the  solution  is  added  3%  or  4% 
of  oil  or  "  essence  "  of  chrysalis  from  which  volatile 
compounds  have  been  removed  by  heating  until 
the  volume  has  been  reduced  by  a  quarter.  The 
solution  is  spun,  and  the  silk  A\'ashed  with  water, 
alcohol,  hydrochloric  acid,  and  saturated 
potassium  sulphate  solution.  The  oil  of  chrysalis 
is  said  to  give  increased  lustre,  tenacity,  and 
resistance  to  water. — F.  Sp. 

Artificial  silk  ;    Manufacture  of from  solutions 

of  cellulose  acetate.  W.  Vieweg.  Fi'.  Pat.  474,163, 
June  26,  1914.  Under  Int.  Conv.,  June  28  and 
July  5,  1913. 

Cellulose  acetate  threads  may  be  rapidly 
coagulated  liy  using  as  the  precipitating  bath 
concentrated  aqueous  solutions  of  alkalis  such  as 
25%  ammonia  or  20",,  soda  lye.  The  cellulose 
acetate  is  not  destroyed,  and  quicker  spinning  is 

Eossible.  The  threads  may  be  made  more 
rilliant  and  transparent  by  adding  to  the  coagulat- 
ing bath  dextrose,  ethyl  alcohol,  glycerin, 
aldehydes,  or  especially  10  %  of  cane  sugar.— F.  Sp. 

Lustrous   threads;    Preparation   of from  non- 

purificd  viscose  by  means  of  mineral  acid. 
Vereinigte  Glanzstoh'-Fabriken  A.-G.  Ger.  Pat. 
282,789,  Nov.  27,  1913. 

The  acid  used  must  be  comparatively  weak, 
10%  or  under,  and  the  time  of  passing  through 
the  bath  as  short  as  possible,  the  process  l)eing 
carried  out  at  the  ordinary  temperature.  The 
ciuality  of  the  threads  corresponds  to  that  of  the 
mateiial   prepared    bv    the   acid-salt   process. 

— F.  W.  A. 

Paper    making ;    Boilers    or    digesters    for    treating 

material   used   for .     S.    .\lilne,    Edinburgh. 

Eng.  Pat.  12,881,  May  26,  1914. 

A     HOKizoNTAL     rotary     digester,     mounted     on 

c  2 
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trunnions  and  furiiislied  inside  with  gratings,  one 
near  each  trunnion,  is  provided  with  a  pipe 
extending  axiaUy  from  one  grating  to  the  other. 
A  steam  pipe  passes  through  one  trunnion  into 
the  central  pipe,  in  such  a  way  that  the  injector 
action  of  the  steam  causes  the  hquor  in  the 
digester  to  circulate  through  the  pipe,  thence 
through  the  grating  at  one  end,  returning  through 
the  pulp  in  the  digester  and  through  the  second 
grating  into  the  central  pipe  again.  The  pulp  is 
meanwliile  agitated  by  the  revolution  of  the 
digester,  so  that  thorough  treatment  is  obtained 
with  a  minimum  quantity  of  liquor.  In  an  alter- 
native arrangement  a  steam  pipe  passes  through 
each  trunnion  and  there  is  an  opening  in  the 
middle  of  the  central  pipe,  so  that  the  liquor  is 
circulated  from  the  centre  of  the  digester  to  either 
end,  returning  through  the  central  pipe.  Beneath 
the  digester  is  a  tank,  provided  with  agitating 
gear  and  a  circulating  pump,  into  which  the 
contents  of  the  digester  may  be  discharged.  The 
liquor  may  then  be  drawn  off  from  the  pulp 
through  a  perforated  plate  and  outlet  cock,  or 
the  material  may  be  diluted  with  waste  liquor 
and  pumped  off. — -F.  Sp. 


two  solutions  only  caused  at  the  most  a  slight 
discoloration.  It  is  considered  that  these  results 
explain  the  beha%'1our  of  certain  samples  of  cloth 
during  the  singeing  process  noted  by  the  author ; 
samples  which  contained  either  magnesium  chloride 
or  zinc  chloride  tendered  on  singeing,  whereas, 
those  containing  both  salts  were  undamaged.  The 
behaviour  of  the  mixture  may  be  due  to  the 
formation  of  a  double  chloride  of  magnesium  and 
zinc,  more  stable  towards  heat  than  the  separate 
chlorides,  but  attempts  to  isolate  a  definite 
crystalline  double  chloride  have  failed.  In  the 
discussion,  it  was  mentioned  that  the  mixed 
chlorides  are  usually  employed  in  practice,  the 
zinc  chloride  being  added  to  act  as  an  antiseptic. 

— F.  W.  A. 

Chemistry  of  Turkey-red  oils.    TschUikin.   See  XII. 


I 


Wriiing-paper  ;    Treating 

Assignor  to  J.  M.  Hester,  Boston,  Mass.  U.S. 
Pat.  1,140,253,  May  IS,  1915.  Date  of  appl., 
Aug.  20,  1913. 

Calendered  writing  papers,  to  be  used  for 
cheques,  drafts,  and  the  Uke,  are  immersed  in  a 
bath  of  6  parts  of  sulphuric  acid,  2-t  parts  of 
hydrochloric  acid,  and  700  parts  of  water,  until 
permeated  %vith  the  liquid,  then  removed,  and 
dried. — B.  N. 


P.\TENTS. 

Scouring  yarns  or  threads  of  fibrous  substances. 
O.  Bailev,  Bradford.  Eng.  Fat.  16,629,  July  13, 
19U. 

!  Hanks  of  yarn  are  carried,  on  and  between  a 
I  series  of  tapes,  through  the  liquid  and  between 
E.  H.  Clifton,  I  guiding  and  pressing  rollers,  being  finally  dehvered 
from  the  vat  beyond  its  edge  by  suitable  guiding 
rollers.  The  tension  of  the  tapes  is  maintained 
by  adjustable  guiding  rollers,  and  the  tapes  are 
kept  in  their  positions  by  guiding  fingers  or  by 
cross  tapes. — B.  N. 


Cleaning  and  disinfecting ;    Process  of 


G. 


Paper  ;  Method  and  machine  for  making  - 


C.  E. 


Pope,  Holyoke,  Mass.  U.S.  Pat.  1,U0,711, 
May  25,  1915.    Date  of  appl.,  Feb.  19,  1914. 

A  FouKDRiMER  paper-making  machine  is  provided 
with  a  rotary  press  roll  and  felt,  or  with  two  press 
rolls  having  a  felt  between  them.  The  web  is 
transferred  from  the  upper  press  roll  to  the  felt 
by  means  of  a  thin  blast  of  air  delivered  tangentially 
to  the  cylindrical  surface  of  the  roll. — F.  Sp. 

Cellulose  ;  Process  of  preparing  solutions  of  — —. 
R.  Willstiitter,  BsrUn-Dahlem,  Germany.  U.S. 
Pat.  1,141,510,  June  1,  1915.  Date  of  appl.. 
May  14,  1914. 

See  Eng.  Pat.  10,605  of  1914;  this  X,  1914,  859. 

Paper,    cardboard,    and    the    Uke ;    Apparatus    for 

treating  articles  of loith  loaler proofing  material. 

A.  Stephen,  London.  U.S.  Pat.  1,140.626,  May 
25,  1915.    Date  of  appl.,  Jan.  9,  1913. 

See  Eng.  Pat.  14,246  of  1912  ;  this  J.,  1913,  748. 

Producing  grey  to  black  shades  on  paper,  textile  goods, 
etc.    Ger.  Pat.  282,592.    See  VI. 

Apparatus  for  fermenting  sulphite  liquor.   U.S.  Pat. 
1,139,507.     See  XVIII. 

Production  of  glucose  and  ethyl  alcohol  [from  saw- 
dust,   etc.].    Pr.    Pat.    473,925.     See    XVIII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 

FINISHING. 

Tendering  of  cloth  during  singeing ;   Note  on  the 
influence  of  magnesium  and  zinc  chlorides  on  the 

.    W.   Thomson.    J.   Soc.   Dyers   and   Col., 

1915,  31,  133—134. 

Whereas  5%  solutions  of  magnesium  and  zinc 
chlorides  both  caused  charring  of  cloth  on  ironing, 
the  latter  at  a  lower  temperature,  a  mixture  of  the 


Wetzels  et  Cie.  Fr.  Pat.  473,970,  Oct.  24,  1913. 

Degreasin'g  and  cleaning  are  combined  with 
efficient  disinfecting  by  immersing  the  material 
in  a  bath  of  benzene  and  emulsifying  agents, 
and  rinsing  in  benzene  to  wliich  has  been  added 
an  alcoholic  solution  of  trioxymethylene  or  other 
disinfecting  agent  soluble  in  benzene.  The  solu- 
tion of  trioxymethylene  is  obtained  Ijy  adding 
50  grms.  to  a  litre  of  alcohol  and  introducing  a 
small  amount  of  sodium  ;  the  solution  obtained  is 
mixed  with  25  litres  of  benzene.  The  impregnated 
material  is  steamed,  when  the  formaldehyde 
liberated  thoroughlv  disinfects  the  material. 

— F.  W.  A. 

Cleaning  process.    Karplvxs  und  Herzberger.     Get. 

Pat.  281,303.  Aug.  27,  1913.     Addition  to  Ger. 

Pat.  267,659  (this  J.,  1914,  365). 
Dyed  goods  are  cleaned  according  to  the  process 
described  in  the  main  patent  in  presence  of 
substances  which  fix  dyestufts,  e.g.,  tannin,  or 
which  have  colouring  properties  {e.g.,  suitable 
inorganic  pigments). — F.  W.  A. 

Oxygen  bleaching  agents  ;  Process  for  regulating  the 

1        evolution  of  oxygen  from at  h  iqh  temperatures. 

V.  Wintsch.    Fr.  Pat.  473,581,  May  18,  1914. 
Boron     compounds,     e.g.,     sodium     metaborate, 
as  well  as  pyrophosphates  are  added  to  peroxide 
bleaching  solutions.     (See  also  this  J.,  1915,  349.) 

— F.  W.  A. 

Earthenware     rollers    for     bleaching     and     dyeing 

machines  and  method  of  securing  metal  ends  and 

shafts  thereto.      S.   H.   Walker,   F.   Hewitt,   and 

S.   \^'alker  and  Sons,  Ltd.,   Jlanchester.      Eng. 

Pat.  12,899,  May  26,  1914. 

Metal   gudgeons   or   spindles,    screw   cut    at   the 

ends  and  fitted  with  renewable  metal  caps,   are 

secured  in  the  earthenware  by  lead,  cement,   etc. 

The   gudgeons  project  inside   the  cemented    part 

and  are  connected  to  a  metal  shaft,  pipe,  or  tube 

fitting  loosely  between  the  two  gudgeons  to  allow 

for  expansion  and  contraction. — F.  W.  A. 
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Dyeiny  marhiiu:  S.  Barker,  Providence,  R.I. 
U.S.  Pat.  M41.S01,  June  1,  1915.  Date  of  appl., 
Nov.   10.   l!»lt. 

A  DYK-TANK  i>)H-ii  at  llio  top  is  jii'oviiK'd  with 
means  for  huliliiii^  yarn  beams  near  the  lidtloui 
and  near  the  tup  ;  dye-liquor  is  forced  thi-oush  the 
lower  lieani  hy  means  of  a  i-otary  pump,  and  the 
iipper  lieani  is  connected  to  a  source  for  supplying 
«lry  air  under  pressure  to  extract  the  cKcess  liquor 
frvim  the  varn  and  dry  it  whilst  still  in  the  tank. 

— F.  W.  A. 

Alt  nine  Black  on  cdIIoii  ;   Process  for  qbtainiiiif  - 


Tissues  ;    Treaimenl  of  - 


io  render  them  imper- 


meable. C'omp.  Franc.  d'Injection  pour  la  Con- 
servation des  Bois  et  Tissns.  Fr.  Pat.  474,145, 
Nov.  5,   19i:{. 

After  a  preliminary  heating,  the  material  is 
impregnated  hy  injection  according  to  the  process 
of  Boucherie  (this  J..  1911,  535).  and  finally  com- 
pletely dried,  the  solvents  being  recovered.  The 
treated  fibres  are  impermeable,  imputrescible,  and 
supple,  and  the  "  handle  "  is  improved. — B.  N. 


Woven  cloth  ;    Treatment  of  — 
increase    its   elasticity.     E. 


Blanchisserie  et  Teintiirerie  de  Thaon.    Fr.  Pat. 
474.27(5,  Nov.  14.  1913. 

Ax  ungreenable  .Vniline  Black  is  olitained  by 
impregnating  cotton  with  a  mixture  containing 
one  or  more  sails  of  aniline,  .t  small  amount  of 
cue  or  several  salts  of  amines,  diamines,  or  amino- 
phenols.  an  oxygen  carrier  (copper  or  vanadiimi 
salt.  etc.).  ■•»  salt  having  .an  acid  reaction 
(magnesium  or  aluminium  chlorides,  etc.).  and  a 
large  proportion  of  an  oxidising  agent.  The 
impregnated  fabric  is  dried  in  a  warm  moist  ^ 
atmosphere,  and  then  well  washed. — F.  W,  A. 

Grey  to  black  shades  on  paper,  textile  goods,  etc.  ; 

Process   for   prodticimi ,      Aflenzer  Graphit- 

und  Talksteingewerkschaft.     Oer.  Pat.  282,592, 
Oct     19.   1913. 

GR.A.PHITE  powder  is  used  as  filling  material, 
giving  level  grey  to   black   shades  fast  to  light. 

— F.  W.  A. 

Dyeing  of  alizarin  and  similar  di/estuffs  ;    Process 

for  the .     L.  Schreiner.     Crer.  Pat.  282,947, 

May  15,  1913. 

ALlz.\mx  and  similar  dyestuffs  are  dyed  from  a  vat 
in  presence  of  s.ilt.s  of  aluminium,  ii'on,  chroniium, 
etc.  which  act  as  mordants.  In  tins  manner 
alizarin  may  be  dyed  on  unprepared  cotton,  the 
fast  lake  being  developed  by  warming,  steaming, 
or  drying  and  steaming. — F.  W.  A. 

Designs  on  woven  goods  by  carbonising  ;  Production 

of .     H.  Giesler.     Ger.  Pat.  282,351,  Jan.  3, 

1914.     Under  Int.  Conv.,  Nov.  17,  1913. 

The  threads  to  be  woven  as  warp  or  weft,  or  both, 
are  treated  with  an  acid  or  salt  solution  which  de- 
composes vegetable  fibres  at  higher  temperatures, 
the  woven  material  suitably  treated  in  certain 
places  to  render  the  acid  or  salt  inactive,  and  the 
material  then  heated  to  the  temperature  of  car- 
bonisation. The  threads  of  wool,  cotton,  mer- 
cerised cotton,  artificial  silk,  flax,  jute,  etc.,  un- 
bleached, bleached,  or  dyed,  arc  impregnated  with 
sulj)huric  or  hydrochloric  acid  (sp.  gr,  102 — 105), 
or  ahuninium  or  magnesium  chloride,  and  dried  at 
a  low  temperature.  The  prepared  woven  material 
is  printed  with  a  solution  of  sodium  carbonate, 
ammonia,  caustic  soda,  etc..  carbonised,  and  the 
carbonised  threads  removed  by  suitable  apparatus. 

— F.  W.  A. 


—  tcilh  bisulphites  io 
C.    Lehmann.      Ger. 


of  bisulphites,  washed  in  cohl  water,  and  then  dried 
without  stretching. — F.  W.  A. 

Wo<il-like  effects  on  cotton  fabrics  ,-  Process  for  pro- 
ducing  .  G.  Heberlein,  Wattwil.  Switzer- 
land. U.S.  Pat.  1.141,872,  June  1,  1915.  Date 
of  appl,.  May  28,   1914. 

See  Fr.  Pat.  4(58,821  of  1914  ;  this  J„  1014,  959. 

2.S-Hydroj-y naphthoic   acid  dcrii'ativc   [and  its  use 
in  dyeing.]     U.S.  Pat.   1,140,747.     .Sec  IV. 


VU,— ACIDS  ;   ALKALIS  ;   SALTS  ;   KON- 
METALUC  ELEMENTS. 

Polythionic    acids;      Volumetric    determination    of 

by    potassium     iodate.     G.     S.     Jamieson. 

Amer.  J.  Sci.,  1915,  39,  639 — 042. 

A  PROCESS  described  previously  by  the  author 
(this  J.,  1914,  917)  yields  accxu'ate  results  when 
applied  to  the  titration  of  thiosidphates  and  tetra- 
thionates.  With  thiosulphatcs  the  reaction  pro- 
ceeds according  to  the  equation  : — 
Na^SoOj  +2KIO3  +2HC1  = 
>;a3SO,-|-K2SO,+2ICl+HjO, 

and  ill  the  ease  of  tetrathionates  : 

2Na2S40,  -f  7KIO3  +  10HC1  = 
4H,S04+2Na,SO,-f2K2S04-f7ICl+3KCH-H20. 

Owing  to  their  stability,  dithionates  cannot  be 
determined  by  this  method,  and  their  presence  does 
not  interfere  with  the  titration  of  thiosulphates. 

— W.  P.  S. 


Siatiuous    chloride  ;     Action    of - 
acid  and  on  sulphurous  acid. 


— -  0)1    sulphuric 
R,   G.   Durrant. 


Pat.  280,366,  Xov.  7,  1913. 
The  cloth  is  exposed  to  the  action  of  hot  solutions 


Chem.  Soc.  Trans.,  1915,  107,  622—638. 
By  the  action  of  concentrated  sulphuric  acid,  in 
excess,  on  stannous  chloride  between  20°  and 
90°  C,,  stannous  sidphate  was  formed  and 
hvcirogen  chloride  liberated  ;  between  130°  and 
260°  C.  oxidation  took  place  :  SnSOj-f  2HoS04  = 
Sn(S04).-f 2H2O +SOj  (compare  Saudonnini  and 
Aureggi,"  this  J.,  1912,  384).  When  heated  alone 
to  between  360°  C.  and  a  dull  red  heat,  stannous 
sulphate  was  decomposed  into  stannic  oxide  and 
sulphur  dioxide.  Various  reactions  were  observed 
between  dilute  sulphuric  acid  and  stannous 
chloride,  but  these  were  due  to  the  secondary  in- 
fluence of  dissolved  sulphur  dioxide  and  hydrogen 
chloride.  Sulphurous  acid  attacked  solutions  of 
stannous  chloride  at  the  ordinary  temperature, 
partial  or  complete  oxidation  occurring  according 
to  the  proportions  of  stannous  chloride,  sulphurous 
acid,  hydrochloric  acid,  and  water.  Oxidation  was 
slow  and  incomplete  unless  an  excess  of  hydro- 
chloric acid  was  present,  complete  oxidation 
occuning  when  the  molecular  ratios, 
SnGlj  :  HjSO,  :  HCl.  were  in  the  proportion 
3  :  lo5  :  (5.  Five  reactions  are  believed  to  be 
involved  :    the  primarv  reaction  (a). 

SSnClj  -F6HC1  +HjSb3  =3SnCl4  +3HsO  -|-HjS, 

and  the  secondary  reactions, 

(6)  2H,S4-H2S03=3H20-f3S, 
(c)  2Hj"S-fSnCl,  =  4Ha-fSnSj, 
id)  Hi,S-t-SnClj=2HCl-hSnS, 

and  _     

(c)  Sna4-fHjS03-fHjO=Snaj  +  2Ha+HjSO„ 

the  last  retarding  oxidation.  The  principal 
secondarj-  reaction  was  (6)  ;  (c)  was  only  manifest 
with  high  concentration  of  hydrochloric  acid,  and 
((/)  onlv  during  the  earlier  stages.  Stannous 
sulphide  only  appeared  when  there  was  a  deficiency 
of  sulphurous  acid,  but  there  was  evidence  of  the 
production  of  a  colloidal  form.  With  an  excess  of 
hTdrochloric  acid  the  action  was  bimolecular, 

— F.  SODN. 


Ili 
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Sodium    hypochlorite;     Preparation    of- 


Ricci.  AnnaU  Chim.  Appl.,  1915,  3,  282—284. 
The  statements  of  Cattania  and  Ranucci  (this  J., 
1915.  489)  in  regard  to  the  effect  of  sodium  chloride 
on  the  stability  of  sodium  hypochlorite  solutions 
are  contradicted.  A  hypochlorite  solution  con- 
taining 15  "o  of  available  chlorine  can  be  prepared 
from  a  24  "„  solution  of  commercial  caustic  soda 
containing  5 — 6°o  XaCl.  without  any  separation 
of  solid  sodium  chloride,  and  even  if  sodium  chloride 
is  added  to  the  solution  until  some  remains  undis- 
solved, the  stability  of  the  hypoclilorite  is  not 
diminished  appreciably. — A.  S. 

Potassium  permanganale  ;  Velocity  of  reduction  of 

by  o-ralic  acid.   A.  Boutaric.   Comptes  rend., 

1915,  160,  711—713. 

ME.^suHEJtENTS  of  the  rate  of  change  of  colour 
(absorption  of  rays  of  wave-length  558  /i/i)  in 
solutions  containing  0  005  gnn.  of  potassium 
permanganate,  1-25  grm.  of  oxalic  acid,  and  0125 
c.c.  of  sulphiiric  acid  per  100  c.c,  indicated  that 
the  speed  of  reaction  increases  slowly  to  a  maxi- 
mum and  then  decreases  more  rapidly  than  the 
concentration  of  permanganate  ;  the  reaction 
therefore    does    not    appear   to    be    unimolecular. 

—J.  H.  L. 

Iodide  ;■  Permanganate  and  iodometrie  determination 

of in     presence    of     chloride    and    bromide. 

O.  L.  Barnebev.  J.  Amer.  C'hem.  Soc,  1915, 
37,  149(5—1507". 
The  determination  of  iodide  in  presence  of  bromide 
and  chloride  by  oxidation  to  iodate  with  per- 
manganate in  neutral  or  alkaline  solution,  and 
subsequent  determmation  of  the  permanganate 
used,  by  means  of  ferrous  iron,  gives  erroneous 
results  owing  to  the  formation  of  free  bromine, 
chlorine,  or  hypochlorous  acid.  By  the  addition 
of  manganous  sulphate  and  phosphoric  acid  to 
the  ferrous  iron  solution,  however,  the  excess  of 
permanganate  and  manganese  dioxide  is  removed 
without  these  undesirable  side  reactions,  and  the 
excess  of  ferrous  iron  can  then  be  correctly  titrated 
with  permanganate.  A  check  determination  can 
be  made  on  the  iodate  which  has  been  fomid  in  the 
residual  solution  from  the  above  titration,  by 
adding  potassium  iodide  and  titrating  the  liberated 
iodine  with  thiosulphate,  and  where  very  small 
amounts  of  iodine  are  in  question,  this  iodometrie 
determination  gives  better  results  than  the 
previous  permanganate  titration. — G.  F.  M. 

Iodine  from  Evssia.    J.  Pharm.  Chim.,  1915,   11, 
313—314. 

A  VARIETY  of  Fillafora  growing  abundantly  in 
the  Black  Sea  has  been  found  to  yield  11%  of 
ash  containing  about  3-8%  of  iodine.  It  is  pro- 
posed to  manufacture  iodine  on  a  connnercial  scale 
by  extracting  the  ash  with  alcohol. — T.  C. 

P.  N.  van 


M.  !   Litharge ;   Analysis   of  - 


P.    Beck.     Z.    anal. 


Chromates  ;  Sensitive  reaction  of  — 

Eck.   Chem.  Weekblad,  1915,  12,  (>— 8.  Analyst, 
1915,  40,  292. 

Solutions  of  cliromates  give  an  intense  blue 
coloration  ynih.  a-naphthylamine  in  presence  of 
tartaric,  citric,  or  oxalic  acid.  A  reagent  prepared 
by  grinding  0-5  grm.  of  a-naphthylamine  with  50 
gnns.  of  tartaric  acid  and  dissolving  the  mixtiu-e 
in  100  c.c.  of  water,  will  detect  0001  mgrm.  Cr 
in  the  form  of  chromate.  A  solution  of  pdtassiimi 
chromate  is  used  as  standard  when  the  reaction  is 
applied  to  the  colorimetric  determination  of 
chromium.  Clu-omic  oxide  may  be  fused  with 
sodium  carbonate  and  potassiiun  chlorate,  and  the 
coloration  obtained  in  the  test  matched  with  that 
given  by  a  solution  of  chromate  prepared  in  the 
same  way  from  pure  chromic  oxide. 


Chem.,  1915,  54,  137—147. 

To  determine  copper,  100  grms.  of  the  sample  is 
dissolved  in  nitric  acid,  the  lead  is  precipitated 
as  sulphate  and  separated,  and  the  solution  then 
diluted  to  1  litre.  According  to  the  amount  of 
copper  present,  a  ciuantity  of  the  solution,  varyuig 
from  10  to  100  c.c,  is  treated  with  an  excess  of 
ammonia,  aluminium  and  ferric  hydroxides  are 
filtered  ofi',  the  filtrate  acidified  with  sulphuric 
acid,  and  the  copper  deposited  electrolytically. 
If  the  colour  of  the  deposited  copper  indicates  the 
presence  of  other  metals,  the  metal  is  dissolved  in 
nitric  acid,  the  solution  treated  with  ammonia 
and  ammonium  carbonate,  any  precipitate  (bis- 
muth hydroxide)  is  separated,  and  the  copper 
again  deposited  electrolytically.  Litharge  for  use 
in  pottery  and  glass  manufacture  should  not 
contain  more  than  0004 "<,  Cu  or  more  than 
0006°o  Fe.  To  determine  these  two  impurities  in 
one  portion  of  the  sample,  100  grms.  is  dissolved 
in  nitric  acid,  the  lead  precipitated  as  sulphate, 
washed  with  dilute  nitric  acid,  and  the  filtrate 
and  washings  are  evaporated  and  heated  until 
fumes  of  sulphuric  acid  appear ;  after  dilution, 
the  solution  is  filtered  to  remove  any  lead  sulphate, 
and  the  copper  is  precipitated  as  sulphide  in  the 
filtrate.  The  copper  sulphide  is  collected,  dis- 
solved in  nitric  acid,  evaporated  with  sulphiu-ic 
acid,  any  traces  of  lead  sulphate  are  separated, 
bismuth  is  removed  by  treatment  with  ammonia 
and  ammonium  carbonate,  and  the  copper  again 
precipitated  as  sulphide,  ignited,  and  weighed  as 
oxide.  The  iron,  contained  in  the  filtrate  from 
the  first  copper  sulphide  precipitate,  is  determined 
gravimetrically  in  the  usual  way.  Litharge 
intended  for  use  in  the  manufacture  of  accumu- 
lators, should  be  free  from  nitrites  and  nitrates 
and  should  not  contain  more  than  traces  of  iron, 
copper,  or  other  metals  precipitated  by  hydrogen 
sulpliide  ;  the  chlorine  content  should  not  exceed 
005 °o-  The  quantity  of  metallic  lead  in  litharge 
may  be  determined  by  mixing  100  grms.  of  the 
sample  with  700  c.c.  of  water,  adding  70  c.c.  of 
nitric  acid  (sp.  gr.  1-4)  in  small  quantities  at  a 
time,  so  that  the  solution  does  not  become  heated, 
collecting  the  insoluble  metallic  lead  on  a  filter, 
then  dissolving  it  in  hot  dilute  nitric  acid,  and 
determining  its  quantity  either  electrolytically  or 
gravimetrically.  Insoluble  substances,  e.g.,  lead 
sulphate,  silica,  etc.,  are  best  determined  by 
heating  100  grms.  of  the  sample  with  750  c.c.  of 
water  and  80  c.c.  of  nitric  acid  (sp.  gr.  1-4)  until 
lead  oxide,  metallic  lead,  etc.,  have  dissolved,  and 
then  collecting  the  insoluble  portion  on  a  filter  ; 
the  filter  and  its  contents  are  washed  sis  times 
with  hot  water,  dried,  ignited  in  a  porcelain 
crucible,  and  the  residue  weighed. — W.  P.  S. 

Permanganate  determination  of  iron  in  presence  of 
fluorides.  Analysis  of  silicates  and  carbonates  for 
their  ferrous  iron  content.  Barnebey.    i?'eeXXllI. 

Valuation  of  commercial  lead  arsenate.    Robinson 
and    Tartar.     See    XIXb. 

Patents. 

[Xitric  acid]  retorts  ;  Process  for  heating .   F.  T. 

Beers,  Barksdale,  Wis.,  Assignor  to  E.  I.  du 
Pont  de  Nemours  Powder  Co.,  Wilmington,  Del. 
U.S.  Pat.  1.140,351,  May  25,  1915.  Date  of 
appl.,  Xov.  15,  1913. 

The  retort  is  heated  by  means  of  an  oil  jacket 
forming  part  of  a  circiUatory  system  containing  a 
heater.  The  temperature  of  the  retort  may  be 
regulated  by  varying  either  the  quantity  or  the 
temperature  of  the  oil  supplied  to  the  jacket. 

— F.  Sp. 
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Leaden  anlphurie  acid  chambers  ;  Means  for  fixing 

mills    of .     M.    Seeck.     Fr.    Pat.    474,302, 

June  30,  1914. 

Lk.\d  sheets  are  rolled  round  flat  pieces  of  iron, 
tubes,  etc.,  which  rest  freely  in  hook.s  suspended 
from  bracket s.  The  hooks  can  he  adjusted  to  any 
height,  and  the  brackets  are  plai'ed  at  right  angles 
to  the  sheets  and  onlv  touch  them  at  one  point. 

—  K.  n.  T. 


Ammonia  ;  Process  of  oxidising  - 


.  .Soc.  Gdn^rale 
des  Xitrures.    Fr.'Pat.  473',018,  Oct.  1,  1913. 

In  the  oxidation  of  ammonia  by  passing  it  with 
■air  over  heated  catalysts,  a  better  yield  is  obtained 
by  bringing  a  current  of  gas,  e.g.,  air,  oxygen, 
nitrogen,  in  contact  with  the  oxidation  products 
imniediatelv  after  thev  have  left  the  catalvst. 

— E.'H.  T. 


Amt)ionta  ;  Maittifxcture  of- 


[bii  S!/nthc.9is'\,    G. 


Calvert,  London.  Eng.  Pat.  10,012,  April  29,1914. 

Nitrogen  and  hydrogen  are  caused  to  unite  luider 
pressure  in  the  prestmce  of  a  heated  catalyst, 
action  being  promoted  by  moving  the  catalyst  or 
lieater,  or  both,  relatively  to  the  gases.  For 
example,  the  catalyst  may  be  carried  by  a  rotating 
arm  fitted  with  a  heating  coil,  which  is  driven  by 
an  electric  motor  contained  in  a  chandler  com- 
municating with  the  reaction  chamber,  as  described 
in  Eng.  Pat.  lS,3.-.0  of  1913  (see  Fr.  Pat.  408,426 
-of  1914  ;  this  J.,  1014,  073).— F.  Sodn. 

Ammnniacal    Uqxior ;    Process   for    destroying    the 
malodorous  qascs  and  rapours  produced  in  the 

distillation  of .  J.Becker.  Ger.  Pat,  282,373, 

Dec.  7,  1913.   Addition  to  Ger.  Pat.  278,776  (this 
J.,  1915,  354). 

Is  one  portion  of  the  gases  the  hydrogen  sulphide 
is  burnt  to  yield  sulphur  dioxide,  and  the  residting 
gases  are  then  mixed  with  the  other  portion  of  the 
•original  gases,  containing  hydrogen  sulphide,  and 
the  mixture,  at  a  high  temperature,  is  caused  to 
interact  in  a  reaction  tower,  the  sulphur  which  is 
formed  being  subsequently  separated  in  a  washer. 
"The  condensed  liquor  from  the  ammonia  still  is 
returned  to  the  still. — A.  S. 


.Sodium  chloride;  Separation  of from  liquors 

containing  it  and  nitrate  of  soda  in  solution. 
Gibbs  and  Co.,  ValparaLso,  KAtner  Evaporator 
and  Engineering  Co.,  Ltd.,  and  I.  B.  Ilobsbawm, 
London,  and  J.  L.  Grigioni,  Richmond.  Eng. 
Pat.  12,474,  May  20,  1914. 

An  aqueous  solution  of  mixed  sodium  chloride 
4ind  nitrate,  such  as  is  obtained  in  the  Chili- 
saltpetre  industry,  is  concentrated  until  it  attains 
a  temperature  of  about  123"  C,  under  normal 
pressure,  whereupon  chloride  containing  very  little 
nitrate  separates  out.  The  process  is  rendered 
continuous  by  using  a  steam-heated  evaporator 
and  a  separator,  through  which  the  liquor  is 
circulated  continuously.  At  intervals  a  portion 
of  the  liquor,  together  with  the  separated  chloride, 
is  dra\\ii  off  through  a  valve  at  the  bottom  of  the 
separator  into  a  steam-jacketed  filter-box,  whence 
the  nitrate  liquor  flows  into  crystallisation  tanks  ; 
the  residual  salt  is  washed  with  hot  water  or 
steam  and  then  removed. — E.  II.  T. 


Salt ;  Process  of  damp-proofing  - 


.    J.  D.  Miller, 

Assignor  to  L.  Feuerstein,  sen..  Norfolk,  Va. 
U.S.  Pat.  1.140,995.  May  25,  1915.  Date  of 
appl.,  Dec.  27,  1913. 

The  heated  salt  is  intimately  mixed  with  stearic 
-acid  and  magnesia. — F.  SoDX. 


Salt ;  Process  for  preventing  the  formation  nf.  or 
destmi/ing.  the  skin  irhich  farms  on  tlic  surface  of 

solutions  of  common  on  ljoilin(i.    M.  Lcistico. 

Ger.  Pat.  282,4>S9,  .March  20,  1913. 
.\  (JITAN'TITY  of  magnesium  chloride  corresponding 
to  tlie  organic  matter  present  is  added  to  the  brine 
before  or  during  the  i)oiIing  process.  It  may  be 
a<ldcd  in  tlie  sohd  form,  or  a  soUdion,  such  as  the 
waste  li<iuor  from  the  manufacliue  of  potassium 
chloride  or  sulphate,  may  be  used. — A.  S. 

Sodium  silicate  compo.sition.  J.  G.  Vail.  Chester, 
and  J.  D.  Carter,  Lansdownc,  Pa.  U.K.  Pat. 
1.139,741,  Mav  18,  1915.  Date  of  appl.,  Sept.  3, 
1914. 

A  SODIUM  silicate  composition,  sohilde  in  cold 
water,  is  prepared  by  adding  sodium  sulphate  to  a 
solution  of  sodium  silicate  and  removing  sullicient 
water  from  the  solution  to  yield  an  apparently 
dry  powder. — W.  C.  H. 

Soda-ash  jjrocess.  J.  H.  Hirt,  El  Paso,  Texas. 
U.S.  Pat.  1,141,039,  June  1,  1915.  Date  of 
appl.,  Feb.  11,  1913. 

Sodium  sulphide  in  a  hot,  fluid  state  is  granulated 
in  wet  sawdust,  then  mixed  with  excess  of  crude 
limestone,  and  heated  to  redness. — E.  H.  T. 

Kelp  ;  Process  for  extracting  potash  and  other  sub- 
stances   from .      S.     R.     Oppenheim,     I^ong 

Beach,  Cal.    U.S.  Pat.  1,141,482,  June  1,  1915. 
Date  of  appl.,  Oct.  12,  1914. 

Dried  kelp  is  placed  on  the  horizontal  bed  of  a 
furnace  maintained  at  below  350°  C,  and  a  direct 
flame  is  applied  periodically  to  it  until  the  whole 
mass  is  charred. — E.  H.  T. 


Potash  salts  ;  Apparatus  for  dissolving  - 


Gebr. 


Burgdorf.  Ger.  Pat.  282,750,  Feb.  26,  1914. 
Addition  to  Ger.  Pat.  238,255.  (See  also  Ger. 
Pat.  256,196  :  this  J.,  1913,  426.) 

A  H0EIZ0NT.\L  shaft  extending  through  the  long 
dissolving  chamber  carries  a  number  of  agitators 
arranged  in  the  spaces  between  vertical  partitions 
projecting  downwards  from  the  cover  of  the 
chamber  ;  these  partitions  serve  also  as  heating 
devices.  Discs,  fixed  to  the  shaft,  divide  the 
chamber  into  several  compartments,  each  con- 
taining a  number  of  the  heating  devices  and  agi- 
tators ;  the  scoops  carried  by  some  of  the  agitators 
are  turned  in  a  different  direction  to  those  carried 
by  others  in  the  same  compartment,  so  that  whilst 
the  solid  material  is  moved  forward  gradually,  it 
is  also  mixed  thoroughly  with  the  liquid,  vi^hich 
flows  through  the  apparatus  in  the  opposite 
direction. — A.  S. 

Calcium  hypochlorite  ;  Manufacture  of  solid,  high- 
grade  .     Chem.    Fabr.    Griesheim-Elektron. 

Ger.  Pat.  282,740,  Nov.  12,  1913. 
Solid  calcivmi  hypochlorite  is  prepared  by  chlorin- 
ating a  concentrated   lime   pa.ste   containing  just 
sufficient  water  to  retain  in  solution  tlie  calcium 
cliloride  which  is  formed.     The  lime  paste  is  kept 
i    in  motion  by  agitators  or  the  like  and  is  treated 
i    with   chlorine   under   pressure   at   a   temperature 
i    high  enough  to  prevent  the  separation  of  the  basic 
intermediate    product    (see    Fr.    Pat.    376,846    of 
1007  ;  this  J.,  1907,  1047).— A.  S. 

Zinc  sulphate  ;  Production  of - 


.  ,     R.B.  Llopart, 

Cordoba,  Argentina.     U.S.  Pat.  1,140,354,  May 
25,  1915.     Date  of  appl.,  March  16,  1915. 

An  aqueous  solution  of  zinc  sulphate,  which  may 
be  heated  by  injecting  steam,  is  treated  with  an 
oxidising  agent,  e.g.,  a  dioxide,  and  air.  A  white 
stable  product  is  obtained. — F.  Sodn. 
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Zinc     siilpkifle  ;      Prcparalion    of - 


A.    Hel- 


broiiner  and  E.  Valine.     Fr.  Pat.  473,575,  Sept. 
30,   1913. 

Basic  or  neutral  salts  of  zinc  are  mixed  with 
sulphur  and  a  hydrocarbon  such  as  naphthalene, 
and  heated  in  acrucible  to  about  200"  C.  The 
operation  may  be  carried  out  under  pressure.  The 
nascent  hydrogen  sulphide  thus  formed  converts 
the  zinc  salt  into  sulphide.  The  solid  product  is 
finally  heated  to  700° — 800°  C.  in  an  inert  atmo- 
sphere.— T.  St. 


Zinc   sulphide ;   Manufacture   of 


V.    Piper- 


eaut.     Fr.  Pat.  474,057,  Oct.  30,  1913. 

Zinc  compounds  such  as  the  sulphate  or  carbonate 
are  heated  in  a  retort  in  a  current  of  sulpluir 
dioxide  and  a  reducing  gas  such  as  carbon  mon- 
oxide. Nascent  sulphur  is  formed  which  converts 
the  zinc  salt  into  sulpliide.  The  product  is  washed 
with  dilute  alkali  solution  to  remove  the  small 
amount  of  oxide  formed. — T.St. 

Water  Softeners 


Zeolites  ;    Manufacture  of  — 

(France).  Ltd.  Fr.  Pat.  474.283.  June  29,  1914. 
Under  Int.  Conv.,  June  30  and  July  5,   1913. 

The  zeolite  is  prepared  in  the  wet  way  by  the  use 
of  very  dilute  solutions  of  sodium  aluminate  and 
sodium  silicate,  in  sxich  proportions  as  to  produce 
a  gelatinous  precipitate,  whicli  is  washed,  pressed 
into  a  cake,  and  dried  in  air.  Aft^r  drying,  the 
cake  is  broken  up  and  washed  with  hot  water.  It 
is  then  suitable  for  use  in  the  softening   of  water. 

—J.  H.  J. 

Scparaiino  salts  jrom  solutions  by  means  of  an  air- 
current  ;    Process   ior .     C.   Breithaupt   an<l 

W.  Ziervogel.     Ger.  Pat.  281.831,  June  1,  1913. 

The  hot  salt  solution  is  passed  through  a  rotating 
drum  traversed  by  an  air-current.  The  drum  is 
rotated  in  a  trough  containing  cold  solution  which 
serves  as  cooling  agent,  and  is  fitted  with  a  con- 
veyor to  remove  the  crystals  which  separate. 

— F.  W.  A. 


Nitrogen;     Firation    of - 


as     cyanamides    or 


cyanides,  with  or  without  suhsequeut  treatment  for 
obtaining  ammonia  and  alkalis.  E.  A.  Ashcroft, 
London.     Eng.  Pat.  10,420,  April  27,  1914. 

Sodium,  nitrogen,  and  carbon  unite  directly  to 
form  disodium  cyanide,  Na^CN.  when  the  metal 
is  heated  with  a  "slight  excess  of  finely  powdered 
charcoal  in  nitrogen,  or  nitrogen  and  coal-gas, 
under  pressure.  The  synthesis  is  effected  in  a 
polished  iron  crucible  contained  in  a  steel  auto- 
clave, the  intervening  space  being  filled  ATith  gas. 
The  action  begins  at  350°  C.  under  200  atm.  and 
then  proceeds  spontaneously,  and  more  nitrogen 
must  be  supplied  as  the  action  continues.  The 
pressure  required  varies  inversely  as  the  tempera- 
ture, the  mininumi  pressure  being  50  atm.  and  the 
maxim vmi  temperature  700°  C.  In  presence  of 
finely  divided  iron  as  catalyst,  the  elements  unite 
to  give  a  quantitative  yield  of  disodium  cyanamide, 
Na^CN,,  which  is  also  formed  by  heating  disodium 
cvanide  in  ammonia  at  about  500°  C.  The  cyan- 
amide  may  be  tised  directly  as  a  fertiliser,  or  it  may 
be  decomposed  into  ammonia  and  sodium  car- 
bonate by  heating  at  or  below  200°  C.  under 
pressure.  Sodium  cyanide  is  obtained  from  the 
cyanamide  by  fusing  it  with  potassium  ferro- 
cyanide  at  500° — 600°  C,  or  V)y  melting  it  with 
charcoal  at  750°  C— E.  H.  T. 

Cyanides  ;  Process  for  producing .       Nitrogen 

"Products  Co.  Fr.  Pat.  474.023,  May  29.  1914. 
tinder  Int.  Conv.,  Nov.  7,  1913.  (See  also  Fr. 
Pat.  455,799  of  1912  ;    this  J.,  1913,  943.) 

In  the  fixation  of  atmospheric  nitrogen  by  passing 
it    over    a   heated    mixture    of    alkaU    carbonate, 


carbon,  and  iron,  better  results  are  obtained  if  the- 
mixture  is  used  in  the  form  of  small  briquettes,. 
which  are  preheated  by  the  hot  waste  gases.  The- 
charge  descends  gradually  through  a  narrow 
vertical  furnace  where  it  meets  the  nitrogen,  which 
has  been  preheated  by  using  it  to  cool  the  final! 
product.  The  carbon-content  of  the  charge  is  in- 
creased by  causing  the  carbon  monoxide,  formed 
in  the  main  reaction  and  introduced  with  the- 
nitrogen,  to  decompose  into  carbon  dioxide  and 
free  carbon  in  presence  of  the  briquettes.  The- 
latter  must  be  cooled  to  a  temperature  at  which, 
thev  are  no  longer  plastic  before  they  are  removed 
at  the  finish.-^E.  H.  T. 

Boron  nitride  ;   Manufacture  of  pure  or  nearly  pure 

.     Ehrich    und    Graetz.    and    E.    Podszus. 

Ger.  Pat.  282,701,  Dec.  7,  1913. 

A  MIXTURE  of  boron  trioxide  or  the  like  with  an,' 
inert  material  or  a  substance  which  can  be  easily 
removed  by  means  of  ammonia,  e.g.,  boron  nitride- 
or  carbon,  is  heated  to  a  high  temperature  and 
subjected  to  the  action  of  ammonia  ;  the  mixtnre- 
is  preferably  finely  ground,  for  example  in  a  bait' 
mill.  Residxial  traces  of  boric  oxide  or  carbon  are- 
removed  by  heating  tlie  product  to  a  very  liighi 
temperature  in  a  current  of  ammonia,  preferably 
in  a  tube  of  boron  nitride.  The  method  may  be 
applied  to  the  purification  of  boron  nitride  obtained 
by  reduction  of  boron  trioxide  with  carbon  and 
treatment  with  nitrogen. — A.  S. 

Sulphur  from  sulphur-gases  ;   Process  for  recovering' 

elemental .     W.   F.   Lamoreaux  and  C.  W- 

Renwick,  IsabeUa,  Tenn.     U.S.  Pat.  1,140,310,- 
May  IS,  1915.     Date  of  appl.,  June  21,  1913. 

SuLPHUi!  dioxide,  mixed  with  atmospheric  oxygen,,- 
is  reduced  to  elemental  .sidphur  by  maintaining  it 
in  contact  with  a  bed  of  incandescent  carljon  for- 
a  predetermined  period,  and  supplying  electrically 
to  the  carbon  the  heat  necessary  to  secure  practi- 
cally complete  reduction  of  the  sulphur  dioxide. 

— W.  C.  H. 

O.vygcn  generator.  T.  Griswokl.,  jun.,  and  E.  0>, 
Barstow,  Midland,  Midi.,  Assignors  to  The 
Cleveland  Trust  Co.,  Cleveland.  Ohio.  U.S., 
Pat.  1.140.373,  May  25,  1915.  Date  of  appL, 
Aug.    18,   1010. 

A  GENERATING  chamber,  which  may  be  heated  by 
ste.im,  is  connected  with  a  mixing  chamber  fitted' 
with  a  mixing  device,  and  both  chamliers  are  con- 
nected with  a  washing  chamber.  A  stand-pipe  in 
the  washing  chamber,  sealed  against  the  escape- 
of  gas.  opens  into  the  mixing  chamber,  and  another 
pipe  from  the  generating  chamber  opens  into  the- 
washing   chamber,   near  the  bottom. — F.  SODN. 

Oxygen  ;    Apparatus  for  obtaining  high-percentage 

by  rcctificalion  of  liquid  air.     11.  Barschall. 

Ger.  Pat.  282,665,  Aug.  31,  1911. 

The  apparatus  comprises  a  series  of  coils  of  tubes^ 
of  short  pitch  and  with  only  narrow  spaces  between 
adjacent  portions.  Liquid  air  flows  through 
the  intei'ior  of  thetubes,  and  the  vapour  from  liquid' 
air  or  liquid  oxygen  passes  upwarxls  and  tlirough. 
the  narrow  spaces  around  the  tubes.  Oxygen' 
of  99-5  °n  purity  and  nitrogen  containing  about 
7  %  of  oxygen  are  obtained. — A.  S. 

Hydrogen;    Manufacture  of .    Badische  AniUtt 

und  Soda  Fabrik.    Ger.  Pat.  282,849,  Dec.  4, 1913.. 

In  the  manufactnre  of  hydi-ogen  by  the  interaction, 
of  steam  with  carbon  monoxide  or  gases  con- 
taining it,  ccintact  masses  containing,  in  addition 
to  nickel  or  its  oxides,  a  preponderating  quantity  of 
iron  or  its  oxides,  are  used.  It  is  possible  t  bus- 
to  secure  satisfactory  activity  of  the  nickel  without, 
causing  the  formation  of  methane.-^ — ^A.S., 
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Bydrogctt  ;     Production    oi /rc.tH    irnlrr-gas   or 

other  giisiH  coiiliiiniiiii  riirboii  mmiojidi-.    l{a«lis«ho 

.\niliii  iiiul  S<iila  Kiilirik.     First  AtUlitimi.  dated 

June  IT).  Iitl4.  to  Fr.  Fat.  ■1.->9.!I1S.  July  2.  1913. 

Under   Int.   Conv..   June  23  and   l»e<-.  3,    1913, 

and  April  7  and  May  13.  li»14. 

See  (ier.  Vats.  27i»..">82  and  2S2.84P  :   this  J..  1913, 

35.^.  and  precedinp.     Contact  masses  ronipos<'d  of 

metals  or  oxides  of  nietnls  otlier  than  iron,  nirkel, 

and  cohalt  may  ))e  \ised.  top-ther  with  aetivating 

s\il)Stanc-es    consistii\'^    of    compounds    of    metals 

differing   pn-ntly    in   chemical    jn-oiK-rties.  such    as 

ha.«iieity,  reducibility.  etc.,  from  tiie   metal  used  as 

catalyst. 

Anion  or  miriurfs  or  artjon  and  nilrofien  ;    Pnpara- 

iion  oi .     Chein.  FaVn-.  (iriesheim-Elektron. 

Fr.  I'at.  473.980.  June  5,  1914.  Under  Int. 
Conv.,  June  ♦<,  1913. 
OxYCKS  rich  in  arfron.  su<-li  as  is  olitained  by 
ret-tifyinp  liquid  air.  is  passed  tojrether  with 
hydrojrt'n  over  lieated  copper,  the  water  formed 
lieinp  removed  by  condensation.  Tlie  process  is 
continuous,  as  the  copper  oxiile  is  reduced  l>y  the 
hydi-open  at  once,  and  the  oidy  heat  inquired  is 
that  n(H-es.sar>-  to  start  the  action.  The  method 
is  simplified  by  hiirninf;  the  oxypen  and  liydropen, 
mixed  in  the  tlieoretical  prop<irtion,  in  a  single 
flame,  in  a  closed  cylinder,  the  walls  of  which  are 
kept  cool ;  the  c-ondensed  water  removes  any 
nitrogen  oxides  which  are  producecl  fi-om  the 
nitrogen  present  in  the  oxygen.  The  gas  which 
emerges  is  passed  through  a  small  tube  containing 
copper;  if  the  latt<'r  becomes  oxidised  more 
hydrogen  is  passed  into  the  flame. — E.  H.  T. 

Sulphate  furnace  ;    Mechanical .    Chem.  Fabr. 

Rlienania.   K.   Thelen.   and   F.   Wolf.      Fr.  Pat. 

473.l)(l7,    May    28,    1914.        Under    Int.    Conv., 

June  3,  1913. 
See  Ger.  Pa*.  279,997  of  1913  ;    this  J.,  1915,  335. 

Apparatus,  vessels,  etc..  or  linini/s,  resistant  to  ozone. 

Cljem.     Fabr.     Griesheim-Elektron.        Fr.    Pat. 

473..')0S,    June    15,    1914.       Under    Int.    Conv., 

Jime  It!.  1913. 
See  Ger.  Pat.  274,872  of  1913;   this  J.,   1914,  790. 

\itrofien  and  oxi/ycn.  and  nitrogen   and  kydrdgcn  ; 

Process   for   obtaining    compounds    of  .       O. 

Bender.        Fr.    Pat.    474.1(17.    June    25,     1914. 

Under  Int.  Conv.,  Oct.  20.  1913. 
See  Ger.  Pat.  279.007  of  1913  ;   this  J.,  191.-.,  228. 

Tilanimn  and  oxygen  ;    Process  of  obtaining  com- 

potmds    of from    ilmenite.    titaniferons    iron 

ores,  or  other  sabsianccs.  1*.  Earn  p.  Fi'.  Pat. 
474.309,  June  30,  1914.  Und.r  Int.  Conv., 
July  1,  1913.- 

See  Ger.  Pat.  27(5,025  of  1913  ;   this  J.,  1914,  920. 

Coating  acid-proof  transport  vessels  trith  pitch, 
asphatt-ctmcnt,  etc.    Ger.  Pat.  280.863.     See  I. 

Converting  the  precipitate  resulting  from  the  electro- 
lysis of  magnesium  chloride  solutions,  such  as 
traste  liquors  of  potash  iactorics.  into  oxychloride 
cement.   Ger.  Pat.  280.906.   Sec  IX. 

Hydrofluoric  acid  containers.      Ger.  Pat.   282,128. 
See  XIV. 

Process  for  obtaining  glutamic  acid  and  alkali 
chlorides  from  7nnUisscs,  etc.  Melasse-Sehlempe 
Gcs.    Ger.  Pat.  280,824.    Sec  XVII. 


vm.— GLASS;    CERAMICS. 

Analysis  of  litharge.     Beck.     See  VII. 


Patents. 

Glass:    Manufacture  of .     T.  J.  I.  Craig  and 

P.  Spence  and   Sons,   Ltd.,    Mancliester.      Eng. 
Pat.  21,231,  Oct.  20,  1914. 

The  residue  obtained  from  treating  bauxite, 
china  clay,  or  coal  measiui'  shales  with  sulphuric 
acid  is  mixed  with  burnt  linu;  and  other  known 
ingredients  emplovcd  for  making  various  kinds  of 
glass.— W.C.H. 

Enamcl-irare ;      Conlinutnis    burning    furnace     for 

burning .     C.  Bickmeier  and  D.  A.  Liston, 

Bellaiix-.  Ohio.  U.S.  Pat.  1.140,105,  .May  18, 
1915.  Date  of  appl.,  Oct.  29.  1913. 
The  fmnace  bottom  consists  of  two  blocks,  spaced 
apart,  and  liaving  theii-  \ipper  surfaces  <urved 
downwards  and  Imckwards  from  the  middle  line 
of  the  fui'nace.  The  cover  of  tlie  fiu-nacc  has  on 
its  inulerside  a  depen<ling  tongue  in  the  middle 
and  cmved  portions  on  each  side  of  the  tongue. 
Below  the  furnace  is  a  buggy  from  which  a  standard 
projects  upwards  through  the  fm-nace  bottom  ; 
at  tlie  top  the  standard  carries  a  t Ivree-amied 
frame,  from  wliich  rise  fingers  with  finely  pointed 
tops  for  supporting  the  ware  within  the  furnace. 

— W.  C.  II. 

[Carborundum]     abra.^ivc     irherls     and     the     like ; 
Process  ol  iorrnimi  and  binding  tmitrrial   for  use 

in .     J.  (i.  Vail,  Chester,  and  .1.  D.  Carter, 

Lansdowne,  Pa.  U.S.  Pat.  1.139,739,  May  18, 
1915.  Date  of  appl.,  Nov.  4,  1913. 
CAKBORUNDrM  is  mixed  with  a  binding  material, 
composed  of  an  alkaline  solution  of  a  silicate  in 
which  an  oxidising  Agent,  such  as  i>otassium  per- 
maniranate,  is  dissolved,  and  the  mass  is  then 
baked  in  moulds  at  a  relatively  lo«'  temperature. 

— W.  C.  II. 

[Boron    and    titanium]    nitrides;    Manufacture    of 

coherent  objects  from .   E.  Podszus.   Ger.  Pat. 

282,748,  Oct.  23,  1913. 
CoMPorxDS  of  boron  or  titanium  capable  of  being 
sintered,  e.g..  boric  oxide  or  titanium  dioxide,  are 
formed  into  the  desired  shape,  tlien  sintered  by 
heating,  and  afterwards  heuted  to  a  hi).h  tem- 
perature in  an  atmosphere  of  ammonia  or  the  like, 
to  produce  boron  or  titanium  nitride.  A  mixture 
of  nitride  and  oxide  may  be  used  instead  of  the 
oxide  alone,  and  such  mixtures  may  be  produced 
bv  partial  oxidation  of  the  nitride.  For  instance, 
objects  may  be  formed  from  a  mixfiin  of  boron 
or  titanium"  nitride  and  an  organic  liinding  agent, 
and  the  latter  destroyed  by  burning  in  tlie  air, 
wherebv  the  nitride  is  partially  converted  into 
oxide.  Titanium  dioxide  is  preferalily  calcined  or 
fused  before  use.  Objects  formed  from  lioron 
nitride  may  be  impregnated  with  fused  boric  oxide 
or  a  solution  of  boric  acid,  and  then  heated  in  a 
ciirrent  of  ammonia,  the  operations  being  repeated 
if  necessary.  The  products  are  siiitable  for  use  in 
the  constriction  of  furnaces,  being  capable  of 
■withstanding  very  high  temperatures  and  also 
changes  of  temperature,  and  retaining  theu- 
electrieal  insulating  capacity  even  at  tlie  highest 
temperatures.  They  are  also  suitable  for  crucibles 
for  melting  metals,  as  they  are  not  attacked_even 
by  boiling  alkali  metals. — A.  S. 

Apparatus  for  drying  china  or  other  clay,  fullers' 
earth,  pigments,  ichiting,  etc.  Eng.  l'at.:^8892. 
Seel. 


IX.— BUILDING  MATERIALS. 

Plaster  of  Paris  ;  Presence  of  sodium  and  magnesium 

sulphates  in .   E.  Canals.    J.  I'harm.  Chim., 

1915,  11,  286—290. 

Sodium    and    magnesium    sulphates    are    nearly 
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always  present  in  traces  in  plaster  of  Paris, 
generally  in  about  equal  proportions.  They 
behave  as  activating  agents  in  materially  reducing 
the  time  requii-ed  for  the  plaster  to  set,  sodium 
sulphate  having  a  greater  effect  than  magnesium 
sulphate  in  this  respect. — T.  C. 

Patents. 

Moulded  articles  [of  kicselquhr]  ;  Process  of  making 

.    T.  M.  Caven,  Chicago.  111.,  Assignor  to 

Kieselgulir  Co.  of  .\nierica,  Los  Angeles,  Cal. 
U.S.  Pat.  1,139,637,  Mav  18,  1915.  Date  of 
appl.,  AprU  1,  1914. 

KlESELGUHK  and  subdivided  vegetable  fibrous 
material  are  mixed  with  water  to  form  a  plastic 
mass,  which  is  subjected  to  mechanical  agitation 
until  the  mixture  becomes  more  fluid,  wlien  a 
further  quantity  of  subdivided  vegetable  fibrous 
material  is  added  and  the  mass  again  agitated, 
these  operations  being  repeated  untU  the  requii'ed 
proportion  of  vegetable  fibrous  material  has  been 
added.  Tlie  moulded  articles  are  dried  and 
subjected  to  sufficient  heat  to  decompose  the 
vegetable  fibrous  material. — W.  C.  H. 

Maqnesiuin  chloride  solutions,  such  as  waste  liquors 
of  potash  factories  ;  Process  for  convertinij  the 
precipitate  resulting  from  the  electrolysis,  with  or 

without      diaphragm,      of into      oxychloride 

cement.  E.Dietz.  Ger.  Pat.  280,906,  Dec.  17,  1913. 

The  precipitate  is  partly  freed  from  adhering 
liquor,  and  heated  to  remove  sufficient  water  of 
crystaUisation  so  as  to  obtain  a  mixture  of  mag- 
n9sium  oxide  and  chloride  which  forms  a  homo- 
geneous mass  of  oxychloride  when  treated  with 
water. — F.  Sodn. 


Poster  slabs  for  moulds  ;  Preservation  of  - 


.    O. 
Haase.     Ger.    Pat.    281,169,    July    23,    1913. 

Plaster  slabs  are  treated  with  a  mixture  of  hydro- 
fluosilicic  acid  and  zinc  sUicofluoride,  which  pre- 
vents the  formation  of  a  saline  efflorescence,  or 
destroys  such  efflorescence  if  it  has  already  formed, 
and  also  prevents  the  development  of  inoulds  on 
the  surface  of  the  slabs. — A.  S. 

Binding  material  for  roads  ;  Preparation  of  a  ■ 


from-  crude  gas-tar,  pitch,  bitumen,  and  stones. 
E.  Buchmann.  Ger.  Pat.  281,900,  March  9,  1913. 

Crude  gas-tar  is  partially  dehydrated  by  heating 
and  mixed  with  a  boiling  mixture  of  pitch  and 
bitumen,  so  that  foaming  occurs  and  water  is 
completely  expelled  from  the  tar. — F.  Sodn. 

Impregnation  of  green  wood  ;  Process  for  the  ■ 


Rutgerswerke  A.-G.    Ger.  Pat.  282,777,  March 
13,   1912. 

Freshly  cut  or  insufficiently  dried  wood  is  heated 
in  the  impregnating  liquid  under  a  small  constant 
vacuum,  and  the  vacuum  is  maintained  when  the 
heating  liquid  is  drawn  oft',  giving  a  suitable 
impregnation  with  limited  amounts  of  tar  oU. 

— F.  W.  A. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Metals  and  alloys  as  cast ;  The  Brinell  ball  test  on 
.  A.  Portevin.  Eev.  M(5t.,  1915,  12,95— 100. 

The  character  of  the  impressions  formed  by  the 
Brinell  ball  test  was  studied  in  cases  where  the 
action  could  be  confined  to  a  single  grain,  and  in 
cases  where  several  grains  similarly  oriented  were 
concerned,  the  surface  of  the  metal  being  in  all 
cases  pohshed  and  suitably  etched.  Single  grains 
large'enough  for  test  were  obtained  with  the  alloys 


Cu  95-5,  V  0-5%  ;  Cu  99-25,  Al  0-75%  ;  Cu  97-84, 
Al  2-16°o,  and  Cu  84,  Sn  16%.  The  impression  in 
nearly  all  cases  was  a  square  with  rounded  corners. 
The  small  diameters  were  in  tlie  directions  of  the 
dendritic  axes,  and  the  long  diameters  along  lines 
))isecting  the  dendritic  directions.  The  difference 
between  the  two  diameters  was  a  maximum  when 
the  dendritic  directions  were  rectangular.  In  the 
alloy  Cu  97-84,  Al  216%,  a  difference  of  101  mm. 
on  a  mean  value  of  3-45  mm.  was  obtained.  Tests 
made  on  the  cleavage  planes  of  an  ingot  of  com- 
mercial antimony  gave  oval  impressions  with 
torn  edges,  the  diameters  being  roughly  2-57  mm. 
and  3-47  mm.  with  a  10  mm.  ball  under  a  pressure 
of  250  kUos.  In  the  second  group,  cylindrical 
brass  ingots  containing  Cu  70,  Zn  30%,  and 
Cu  57,  Zn  43°oi  with  long  radial  grains,  were 
formed  by  quick  cooling  and  tested  on  transverse 
sections.  The  ball  impressions  were  squares  with 
rounded  corners.  Tlie  short  diameters  were 
normal  and  parallel  to  the  ingot  surface,  and  the 
long  diameters  were  at  45^  to  these  directions. 
A  zinc  ingot  of  the  same  nature  gave  oval  impres- 
'  sions,  the  short  diameters  being  in  the  direction 
of  the  length  of  the  grains  (radial)  and  the  long 
diameters  at  right  angles  to  this  direction.  An 
impression  made  at  the  centre  of  the  section  was 
almost  circular. — T.  St. 

[Steel ;]     Autogenous  process  of  cutting  [ ].     R. 

I  Plieninger.  Z.  kompr.  u.  fl.  Gase,  1914,  16, 
6—11,  21—25,  45—50,  72—76,  87—97,  131— 
139.     Z.  angew.  Cliem.,  1915,  28,  Ref.,  7—8. 

With  a  constant  working  pressure,  the  amount  of 
oxygen  required,  and  hence  also  the  time,  increase 
with  decrease  in  the  concentration  of  the  oxygen. 
For  example,  in  the  case  of  steel  plate  40  mm. 
tliick,  each  decrease  of  2  %  in  the  oxygen  concen- 
tration involved  an  increased  consumption  of 
about  30%  of  gas.  The  use  of  higher  pressure 
reduces  considerably  this  increased  consumption  of 
gas  when  oxygen  of  low-percentage  is  used.  The 
proportion  of  iron  in  the  slag  decreases  with 
decrease  in  oxygen  concentration.  The  actual 
consumption  of  oxygen  is  considerably  greater 
than   the   theoretical.     With   40   mm.   plate   and 

I   99%  oxygen  the  excess  consumption  was  250%. 

!  With  low  percentage  oxygen  the  excess  is  stUl 
greater  (p.^.,  560%  with  81%  oxygen).  Con.sider- 
able  economy  can  be  effected,  especially  with  low- 
percentage  oxygen,  by  preheating  the  oxygen  or 
the  metal  and  proper  regulation  of  the  pressure. 
With  high  %  oxygen  alteration  of  the  material  is 
only  perceptible  to  a  depth  of  about  0-8  mm., 
whilst  it  is  considerably  deeper  with  poorer  oxygen. 
In  cutting  nickel  steel  plate,  the  proportion  of 
nickel  is  considerably  lower  in  the  burnt  material 
in  comparison  with  the  original  metal.  The  nickel 
remains  for  the  most  part  attached  to  the  cut 
siu'face. — C.  A.  M. 


Metals  ;  Some  observations  on  the  annealing  of  - 
G.  M<^ker.     Rev.  M.§t.,  1915,  12,  101—103. 


BLEjnsHES  formed  on  the  surfaces  of  rolled  steel 
and  brass  during  annealing  were  traced  to  the 
presence  of  mineral  matter  arising  from  soaps,  and 
the  like,  in  the  lubricating  greases  used  in  rolling, 
etc.  ;  entirelv  combustible  oils  and  fats  had  no 
effect.- T.  St. 

World's    copper    production.        Chem.    Trade    J., 
June  12,  1915. 

The  total  production  of  copper  in  1914  was  about 
10%  less  than  that  of  1913,  according  to  statistics 
just  compiled  by  Messrs.  H.  R.  Merton  and  Co. 
Germany's  output  increased  during  1914  by  20%, 
and  Austria's  by  6%.  .Since  the  beginning  "of  1915 
there  has  been  a  general  and  steady  increase  of 
production    owing    to    the    heavy    demands    by 
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bclliKi'rt'nt  countrii-s.  Tho  avorage  price  of 
.standard  copper  in  1013,  l)asoil  on  tho  figures  of  the 
first  of  each  nn>nlli.  «a.s  t'ltS  "is.  Oil.  ;  in  1914, 
£.59  8s.  ll.l.  ;  wliilc  the  price  on  April  1.5th,  191o, 
was  £74  lOs.  per  ton. 

The  total  production  of  the  world  in  1914  was 
893.0IS5  tons,  against  9,><4.smi  tons  in  1913,  a 
decrtvise  of  91,775  tons.  Tho  estimated  pro- 
duction of  (Jcrinany  in  1914  was  30,000  tons,  as 
compared  with  24.910  tons  in  1913.  The  Austrian 
total  in  1914  was  4,000  tons,  an  increase  of  235  tons 
<>vev  1913.  Tho  production  in  Cuba  rose  by  about 
50%,  and  there  was  a  larger  output  from  Africa 
owing  to  the  extension  of  mining  at  Katanga. 
'The  production  in  the  T'nited  States  declined  from 
547,205  tons  to  507,02.5  tons  ;  in  Spain  and 
Portugal  from  53,S35  tons  to  30.515  tons;  in 
Mexico  frtim  40,500  tons  to  23.5.S0  tons  ;  and  in 
Australasia  fixjm  46,550  tons  to  37,000  tons. 

■Sodium  cyanide  and  zinc  for  v«e  in  the  Siberian 
and     Ural     gold     mines;      Proposed      duty-free 

admission  of .     Board  of  Trade  J.,  June  17, 

1915. 
According  to  the  "  Oflicial  Jlessenger  "  of  Petro- 
grad  of  the  30th  April/13th  May,  the  Council  of 
Slinisters  lias  approved  the  proposals  of  tlie  Minister 
-of  Commerce  for  the  admission  into  Rus.sia,  free  of 
•Customs  duty  (and  under  regulations  to  be  dra^vn 
up  by  the  Minister  of  Finance  in  concui-rence  with 
the  Minister  of  Commerce),  of  cyanide  of  sodium, 
sheets  of  zinc,  and  zino  dust,  for  the  needs  of  the 
Siberian  and  Ural  gold-mining  industries.  It  is 
further  proposed  that  this  exemption  from  duty 
shall  take  effect  as  from  the  lst/14th  January, 
1915,  and  that  Customs  duties  paid  after  that  date 
■on  such  materials  imported  for  the  purposes  men- 
tioned, shall  be  refunded. 

•Cold  ;    Relative  efficiency  of  various  amahjams  in 

the    recovery    of .     F.     A.     Thomson     and 

K.   KelTer.      Met.   and  Chem.   Eng.,   1915,    13, 
367—370. 

WiTif  an  ore  composed  mainly  of  quartz  and  con- 
taining 2-49  oz.  Au  per  ton.  extractions  of  76-9, 
70-2,  68-7,  63-9,  515-3,  55-4,  430,  and  32-4 "„  were 
obtained  by  plate-amalgamation  with  pure  mercury 
and  amalgams  of  sodium,  lead,  silver,  tin,  zinc, 
-cadmi\nn,  and  gold,  respectively.  When  the  ore 
was  mixed  with  5  %  of  ferrous,  manganese,  and  zinc 
sulphate,  the  extractions  with  pure  mercury  were 
43-4,  430,  and  55-2 %  respectively;  the  highest 
results  were  (i5-9°o  with  lead  amalgam  in  presence 
of  ferrous  sidphato,  and  01-9  and  02-9%  with  tin 
-amalgam  in  presence  of  manganese  and  zinc 
sulphate  respectively.  The  sujieriority  of  amal- 
gams over  pure  mercury,  in  the  presence  of  the 
sulphates  mentioned,  is  regarded  as  due  to  their 
greater  resistance  to  "  coating,"  cadndum  amalgam 
being  the  most  resistant  and  the  remainder  follow- 
ing in  the  order  named  :  lead,  tin,  gold,  silver, 
sodium,  and  zinc. — W.  E.  F.  P. 

Bearinq  melals  and  alloys  of  liit/h  copper-content; 

Bapid  analysis  of .     C.  G.  Lutts.     Met.  and 

Chem.  Eng.,  1915,  13,  346—347. 

The  original  method  of  Demorest  (solution  in 
strong  sulphuric  acid  and  titration  of  antimony 
and  tin  in  succession  with  permanganate  and 
iodine  solutions,  respectively)  is  regarded  as  un- 
satisfactory for  alloys  containing  5  %  or  more 
copper.  In  such  cases  the  alloy  should  be  treated 
with  nitric  acid  of  sp.  gr.  1-20,  the  antimonic  and 
meta.stannic  acids  filtered  off  and  re-dissolved,  with 
the  paper,  in  sidphuric  acid,  and  the  carbonaceous 
matter  oxidised  by  additions  of  potassium  chlorate 
to  the  hot,  diluted  solution.  The  latter  is  then 
boiled  for  30  mins.  with  sulphur  ( J  grm.  for^  1  grm. 
of_alloy)  to  reduce  the  antimonic  salt,  the_ball  of 


sulphur  is  removed,  and  any  lead  sulphate  filtered 
otY  and  res«;rved  for  addition  to  the  main  <iuantity. 
The  filtrate  is  heated  to  00'  C,  excess  of  standard 
permanganate  added,  tho  excess  titrated  with 
standard  terroui  sulpliato,  and  the  percentage  of 
antimony  calcidatcd.  One-third  of  its  volume  of 
hydrochloric  acid  and,  if  neccisary,  sulVu'ient  anti- 
mony sulphate  solution  to  bring  the  antimony 
content  of  the  alloy  up  to  15";,  or  more,  are  then 
ad<led  to  the  titrated  liiiuid  in  which  tin  is  siibse- 
quently  determined  by  rciluctinn  with  metallic 
iron  and  titration  with.Y/lO  ioiiinc.  standardised 
against  pure  thi  dissolved  in  sulphuric  acid  and 
reduced  as  described.  The  original  nitric  acid 
solution  of  the  alloy  is  evaporated  with  sulphuric 
arid,  the  lead  sulphate  filtered  olT  and  weighed, 
and  copper,  iron,  and  zinc  determined  in  the 
filtrate  by  usual  methods.  With  alloys  of  low 
copper  content  (about  10",,).  a  separate  determina- 
tion of  copper  is  necessary,  owing  to  the  occlusion 
of  this  constituent  in  the  antimony-tin  precipitate  : 
1  grm.  of  the  alloy  is  dissolved  in  40  c.c.  of  sulphuric 
acid,  the  solution  diluted  with  twice  its  volume  of 
water,  the  lead  sulphate  filtered  otT,  3  grms.  of 
tartaric  acid  added,  the  .solution  made  slightly 
alkaline  with  ammonia,  then  acidified  with  3  c.c. 
of  sulphuric  acid  and  heated  to  l)oiling  ;  2  grms. 
of  sodium  thiosulphate  and  1  grm.  of  potassium 
thiocyanate  are  added  in  succession  and  the  pre- 
cipitated copper  thiocyanate  is  filtered  off  and 
weighed.— W.  E.  F.  P. 

Alloys  ;     Electrolytic    separation  of  — —  and  their 

mctallographic     and     mechanical     investigation. 

VI.    Pyrophoric    cathodic    deposits    from    hatha 

containing    iron    sulphate,    magnesium    chloride, 

and    glycerin.       E.    Kremann    and    J.    Lorber. 

Monatsh.    Chem.,    1914,    35,    1387—1422.       Z. 

angew.  Chem.,  1915,  28,  Ref.,  217. 

The  cathodic  deposits  separated  from  a  solution 

of  iron  sulphate  and  magnesium  chloride  in  7.5% 

glycerin  contained  carbon  compounds  in  addition 

to'  the  metals  and  their  oxides,  and  \-ielded  sparks 

when    scratched    with   metals.     The    intensity    of 

this   phenomenon  depends  upon  the  composition, 

of  the  bath.     In  75  °o  glycerm  with  a  current  of 

0-26  amp.  the  intensity  increases  with  the  ratio 

FeS04,7H,0  :  MgCl,,an.,      beginning     when     this 

ratio  is  about  0-7,  reaching  the  maximum  at  about 

1-25,     and     disappearing     at     about     IS.     With 

SO,  50.  and  20%   glycerin   the   deposits   were  not 

pyroplioric.     Only  by  the  use  of  stronger  currents 

with  50%  glycerin  were  sparking  deposits  obtained. 

The  intensity  of  the  phenomenon  increases  with 

the  temperature,  reaching  its  maximum  at  200°  to 

300^  C.     Above    that    it    diminishes    and    finally 

disappears.     (See  also  this  J.,  1914,  792.)— C.  A.  M. 

L. 


Iron   in   basic   slatj ;    Determination   of  — 

Blum.  Mittheilung  aus  der  Chemikerkommission 
des  ^'e^eins  deutscher  Eisenhiittenleute.  Stahl 
u.  ELsen,  1915,  35,  14—18.  Z.  angew.  Chem., 
1915,  28,  Ref.,  198. 
The  author  has  shown  previously  (tliis  J.,  1900, 
692)  that  the  presence  of  vanadium  in  puddling 
furnace  slags  interferes  with  the  determination  of 
iron  by  the  permanganate  and  stannous  chloride 
processes,  and  the  same  applies  to  basic  slags,  which 
almost  invariably  contain  vanadium.  The  iron 
and  vanadium  may  be  determined  together  by 
Reinhardt's  method,  then  the  vanadium  deter- 
mined separately,  and  the  iron-content  ascertained 
by  difference  ;  or  the  iron  may  be  determined 
direct  by  the  following  method  : — The  solution 
prepared  from  1  grm.  of  the  sample  as  for  the 
determination  of  total  phosphoric  acid  by  the 
official  (German)  method,  after  filtering  from 
silica  and  calcium  sulphate,  is  treated  with 
ammonium  chloride,  neutralised  with  ammonium 
carbonate,  diluted,  and  treated  hot  with  ammonium 
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acetate.  The  precipitate  is  separated,  washed 
■with  hot  water,  dissolved  in  lij-drochloric  acid, 
the  sohition  treated  with  sufficient  tartaric  acid 
to  prevent  the  formation  of  a  precipitate  on 
addition  of  ammonia,  then  diluted  with  water,  and 
treated  with  excess  of  ammonium  sulphide.  The 
ferrous  sulphide  precipitate  is  separated,  wa.shed 
with  water  containing  ammoniimi  sulphide,  dis- 
solved in  dilute  hydrochloric  acid,  the  solution 
boiled  to  expel  hydrogen  sulphide,  then  oxidised 
with  nitric  acid,  filtered,  and  the  iron  precipitated 
with  ammonia. — A.  S. 

Premature    ignition    of    blast-furnace    f/ets    in    gas 
engines.     Waldeck.     See  IIA. 

Action  of  certain  colloids  on  ions  during/  electrolysis. 
Mutscheller.     Sec  XI. 

Patents. 

Iron  ores  or  resi/ities  ;    Treatment  of  finely  dirided 

preparatory    to    smelting.       j.    A.    Heskett. 

Waihi,  New  Zealand.     Eng.  Pat.  4639,  Feb.  23. 
1914. 

The  ore  is  mixed  with  one-sixth  of  its  weight  of 
coking  coal  and  a  suitable  flux,  all  in  a  finely 
divided  state,  and  the  mixtui-e  coked  in  a  coking 
oven  prior  to  smelting. — W.  R.  S. 

Iron  surfaces  ;   Method  of  coating  - 


Furnaces  ;  Electric  smelting  - 


Smelting  of  ores^ 


A.  Samuel, 
Lyons,  France.    Eng.  Pat.  12,045.  May  15,  1914. 

The  surface  is  painted  with  a  mixture  of  red  lead, 
or  other  lead  oxide,  and  aluminium  powder  in 
linseed  oil,  and  heated  by  means  of  a  blowpipe  to 
produce  a  coating  of  metallic  lead. — W.  B.  S. 

G.  E.  Weissen- 


Stcel ;    Process  for  making 

burger.  Berlin.  Assignor  to  Otis'  Elevator  Co., 
New  York.  U.S.  Pat.  1.140,550,  May  25,  1915. 
Date  of  appl.,  Feb.  29,  1912. 

A  CHARGE  of  iron  low  in  osidisable  constituents 
is  heated  in  a  Bessemer  converter  until  oxidation 
of  the  carbon  begins,  when  heating  is  discontinued 
and  air  blown  over  the  charge  until  the  impurities 
have  been  eliminated  by  oxidation. — W.  R.  S. 

S.   L.   Brown, 


Iron;    Process  of  hardening - 

Xew  York.    U.S.  Pat.  1.140.5G8,  May  25,  1915. 
Date  of  appl.,  April  10,  1915. 

Iron  is  heated  to  a  white  heat  and  then  immersed 
in  a  bath  of  boiling  sodium  chloride  for  a  short 
time.— W.  R.  S. 

Steel    or    iron    sheets ;      Method    of    oxidising  - 


A.  J.  ^laskrev.  Assignor  to  ,T.  E.  C'arnahan. 
Canton.  Ohio.  "U-S.  Pat.  1.141,719,  June  1,  1915. 
Date  of  appl.,  Oct.  14,  1913. 

The  sheets  are  annealed  in  a  pack  in  a  retort 
impervious  to  the  combustion  gases,  and  are 
then  separately  exposed  to  an  oxidising  agent 
wliile  still  heated. — T.  St. 

Steel    or    iron    sheets  :     Method    of    oxidising . 

J.  E.  Camahan  and  A.  J.  Maskrev.  Canton, 
Ohio.  U.S.  Pat.  1.141,769,  June  1,  1915.  Date 
of  appl.,  Aug.  16,  1912. 

Separate  sheets  are  heated  indirectly,  in  the 
presence  of  an  oxidising  agent,  in  a  substantially 
closed  chamber,  just  to  the  temperature  required 
to  produce  the  desired  colour,  and  are  then  with- 
drawn from  the  action  of  the  heat. — T.  St. 


Steel  or  iron  sheets  ;    Method  of  bluing  - 


.  J.  E. 
Camahan,  Canton,  Ohio.  U.S.  Pat.  1,141,770, 
Jime  1,  1915.     Date  of  appl.,  Jan.  2,  1914. 

The  sheets  are  oxidised  by  steam  or  other  oxidising 
agent  and  at  the  same  time  are  subjected  to  the 
action  of  sulphur  fumes  at  above  700°  F.  (370°  C). 

— T.  St. 


and  apparatus  therefor.  F.  W.  Highfield,  Caver- 
sham.  Oxford.  Eng.  Pats,  (a)  2728  of  1915  ;  date 
of  appl.,  Feb.  25,  1914,  and  (b)  4937,  Feb.  25,^ 
1914. 

(.\)  The  iron  hearth  of  the  furnace  is  provided  first 
with  a  refractory  lining  of  firebricks,  then  with  a 
second-class  conducting  support  of  magnesite, 
chromite,  or  dolomite,  and  finally  with  an  internal 
lining  of  a  mixture  of  coarse  calcined  magnesite,. 
fireclay,  and  fine  caustic  magnesite,  the  support 
and  lining  having  approximately  the  same  co- 
efficient of  expansion.  A  resistance  element 
formed  of  3  parts  of  finely  pulverised  carbon  (coke), 
4  of  carborundum,  and  3  of  fused  magnesia,  is 
enclosed  between  the  lining  and  support,  and  a 
coatmg  of  3  parts  of  carborundum  and  1  of  water 
glass  or  glue  may  be  interposed  between  the  lining 
and  support  or  between  the  resistance  element 
and  the  lining.  The  exposed  surface  of  the  lining 
may  be  coated  ^vith  a  mixture  of  sUoxicon  and 
water-glass.  The  resistance  element,  with  approxi- 
mately the  same  coefficient  of  expansion  as  the 
support  and  lining,  acts  as  a  conductor  when 
cold.  The  furnace  may  act  as  a  roasting  or  car 
furnace,  an  electrolytic  bath,  or  combination  of 
these.  (B)  The  material  is  roasted  to  remove 
sulphur,  then  mixed  with  a  reducing  agent  and 
heated  in  an  electrical  resistance  furnace  in  a 
reducing  atmosphere  to  about  950°  C.  The  zinc  is 
volatilised,  whilst  the  lead  is  separated  as  a  fluid 
and  run  ofi'.  The  remaining  matte  is  heated 
electrically  to  about  1300°  C.  to  form  sUicious  slags, 
and  decomposition  of  the  fluid  copper  and  irork 
sidphides  may  be  promoted  bj'  the  action  of  a 
direct  current.  All  the  actions,  or  the  whole  with 
the  exception  of  the  last  decomposition,  may  be- 
effected  in  the  same  hearth. — B.  N. 

Furnaces  ;  Electric  - 


-for  melting  iron  and  steel. 
C.  Brackelsberg.  Fr.  Pat.  473.959,  June  23,  1914. 
Under  Int.  Conv.,  May  13,  1914. 

The  electrodes  are  removed  whilst  the  fui'nace  is 
at  rest,  and  the  chamber  is  heated  during  this- 
time  liy  oil  or  similar  material,  so  as  to  maintain 
the  furnace  at  a  temperature  at  which  the  lining, 
remains  intact. — B.  N. 

Crushing  ores  ;  Mills  or  apparatus  for .    G.  A.. 

Robertson,  Germiston,  and  D.  Robertson,^ 
Johannesburg,  Transvaal.  Eng.  Pat.  12,351,. 
-May  19,  1914. 

The  mill  comprises  a  rotary  casing  with  grooved 
or  curved  crushing  surfaces  in  combination  \^'ith  a 
loose  weighted  roller  entirely  enclosed  by,  and 
running  in  the  grooves  of,  the  casing.  The  latter 
may  have  two  separate  crusliing  surfaces  at  each 
end,  the  loose  crusher  consisting  of  two  rollers- 
supporting  between  them  a  heaA^r  weighting  body. 
The  ore  is  delivered  into  the  mill  by  laimders 
leading  through  the  perforated  open  ends  ;  the 
crushed  ore  passes  through  the  perforations,  while- 
the  coarse  falls  again  into  the  launders  and  is 
returned  to  the  null. — W.  R.  S. 

,    W.  R. 


Gold  ore,  tailings,  etc.  ;   Treatment  of  — 

Feldtmaun,  London.    Eng.  Pat.  12.654,  May  22, 
1914.     (See  also  this  J.,  1915,  495.) 

C.\RBOXACEOUS  Or  graphitic  auriferous  material  is 
treated  with  sodium  sulphide  or  hydrosulphide 
solution  (0-3  "o)  and  the  gold  precipitated  by 
means  of  metaUic  copper  or  copper  sulphide  ;  the 
residual  liquor  mav  be  used  again  as  a  solvent. 

— W.  R.  S. 


Ores  ;  Apparatus  for  sintering  ■ 


-.    A.  F.  Plock, 


Assignor  to  I'ittsburgh  Metallurgical  Co.,  Pitts- 
burgh, Pa.  U.S.  Pat.  1.140,710,  Mav  25,  1915. 
Date  of  appl.,  July  14,  1914. 

In   an   apparatus   for   sintering   ores   by   ignition 
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tlownwards,  the  ore  is  contained  in  a  series  of 
:  shallow,  movable  cars  each  having  a  perforated 
bottom  anil  an  airtiifht  connection  at  the  upper 
part  n-ith  an  i;jnition  furna<"e.  Tlie  cars  are  pa.s«ed 
Lelow  the  furnace  in  .lucces-sion,  and  the  wa.ste  gases 
withdrawn  from  below  the  track  along  which  they 
are  moved. — W.  E.  F.  P. 

Classifier  and  deicalerer.  W.  J.  Bond  win.  Salt  Lake 
City,  Utali.  U.S.  Pat.  1. 110.793,  Mav  25,  1915. 
Date  of  appl.,  Nov.  23,  1914. 

The  ore  pulp  is  fed  continuously  through  an 
•annular  trough,  L,  into  a  circular  pan  having  a 
conical  bottom  the  apex  of  which  is  higher  than 

1^ 


Superposed  layers  of  different  degrees  of  per- 
meability are  placed  on  the  bottom  of  the  melting 
chamber,  one  or  more  of  the  layers  being  com- 
posed of  a  mixture  of  substances  of  which  onlv  one 


the  rim  of  the  vessel.  By  means  of  arms,  h, 
attached  to  the  trough.  L.  and  rotating  over  the 
<."onical  surface  the  solids  are  moved  progressively 
upwards  to  the  unsubnierged  portion  of  the  cone 
and  discharged  at  the  apex  ;  the  overflow  of  the 
watery  residue  is  governed  bv  a  vertical  tlange,  C, 
attached  to  the  sides  of  the  pan. — W.  E.  F.  P. 

Minerals  ;   Flotation  of  - 


R.  F.  Bacon,  Pitts- 
burgh. Pa.,  Assignor  to  .Metals  Kesearcli  Co., 
New  York.  U.S.  Pats,  (a)  l,140,8t>5  and  (B) 
1,140.866,  Mav  25.  1915.  Date  of  appl.,  Aug.  14, 
1014. 

(.\)  Sulphide  minerals,  and  (b)  the  melaUic 
^sulphides  produced  by  treating  oxidised  ores  with 
a  soluble  siUphide.  are  separated  from  associated 
gangue  by  subjecting  the  finely  divided  ore  to  the 
"  flotation  action  of  colloiilal  sulphur,"  the  flota- 
tion liquid  tieing  produced  by  reaction  l)ctween  a 
soluble  sulphide  and  sufllicieut  sulphur  dioxide  to 
Tender  the  solution  sUghtly  acid. — W.  E.  F.  P. 

4jalvanising  :    Method  of - 


\V.  Gibson,  sen., 
V^andergrift,  and  R.  Skemp,  Scottdale,  .Assignors 
to  American  Sheet  and  Tin  Plate  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,140,898.  Mav  25.  1915.  Date 
of  appl..  Mar.  9,   1912. 

Met.\l  sheets,  etc,  are  passed  through  a  bath  of 
the   molten  coating   metal,   and   sprayed   with   a 
finely  divided  fluxing  agent  while  emerging  into  a   ' 
non-oxidising  atmosphere  through  feed-out  rolls.    ' 

— \\'.  E.  F.  P. 

Zinc  and  similar  metals  ;    Process  for  the  manu- 
facture    of .       n.     Specketer.     Ger.     Pat.    t 

^282.795,  Feb.  6,  1914.  Addition  to  Ger.  Pat. 
:254.029  (see  Eng.  Pat.  10,349  of  1912  ;  this  J., 
1912,   1082). 

The  charge  is  kept  in  one  furnace  until  aljout  70%    i 
of  the  zinc  has  been  distilled  and  is  then  transferred    ; 
to  a  smaller  furnace  in  which  the  distillation  is 
completed  ;    or  two  or  more  charges  from  which 
about   70  °o   of  the  zinc   has   been  separated   are 
united  and  treated  further  in  a  large  furnace. 

—A.  S. 

Metals  ;  Apparatus  for  jiUering  molten through 

-materials  of  different  permeability.  Gebr.  Sey- 
both.     Ger.  Pat.  282.894,  Oct.   18,   1913. 


is  decomposed  bv  heat.  In  passing  through  the 
layers  the  metal  is  deoxidised  and  freed  from 
suspended  impurities.  The  liottom  layer  consista 
of  hnely  divided  clay  or  felspar,  the  intermediate 
layer  of  coarser  magnesite  or  of  felspar  mixed  with 
limestone  and  carbon,  and  the  top  laver  of  coarse 
sand. — A.  S. 


Iron  ;    Treatment  of 
ingham.     U..S.    Pat 


A.  V.  Dismore,  Buck- 


1,141.530,    June    1,    1915. 
Date  of  appl..  Jan.  31,   1914. 

See  Eng.  Pat.  4292  of  1913  ;  this  J.,  1914,  697. 

Cast  irons  ;    Pure obtained  by  synthesis,  and 

process  and  electric  furnace  for  making  them. 
C.  A.  Keller.  First  Addition,  dated  Sept.  11, 
1913.  to  Fr.  Pat.  405.277,  Nov.  10,  1908. 

See  Eng.  Pat.  22,092  of  1913  ;  this  J.,  1914,  868. 

Iron    ores  ;      Process    for    smeltintj .     F.     J. 

Machalske.  Fr.  Pat.  474,132,  June  26,  1914. 
Under  Int.  Conv.,  June  27,   1913. 

See  Eng.  Pat.  15,457  of  1914  ;  this  J.,  1915,  233. 

Copper  ;   Process  of  extracting from  a  sulphate 

solution.  N.  V.  Hvbinette.  Christiansand,  Nor- 
way. U.S.  Pat.  l,i40.(5S2,  Mav  25,  1915.  Date 
of  appl..  March  6,   1912. 

See  Fr.  Pat.  440,712  of  1912  ;  this  J.,  1912,  822. 

Solid  bodies  from  [metal]  powder  ;    Process  for  the 

manufacture  of .     H.   Leiser,   Berlin,     U,S. 

Pat.  1,141,469,  Juno  1,  1915.  Date  of  appl., 
Sept.  27,   1912. 

See  Eng.  Pat.  22,041  of  1912  ;  this  J.,  191:5,  1017 

Alkali   metals;     Electrolytic   manufacture   of -. 

E.  A.  Ashcroft.     Fr.  Pat.  473.580,  Jlay  15,  1014. 

See  Eng.  Pat.  10,980  of  1914  ;  this  J.,  1914.  794. 
Metals  from  ores  ;  Extraction  of  - 


■  by  electrolysis. 
H.  A.  Wagner.     Fr.  Pat.  473,957.  June  23,  1914. 

See  U.S.  Pat.  1,115.351  and  Eng.  Pat.  14,374  of 
1914  :    this  J.,  1914,  1161  ;    1915,  287. 

Metal  articles  ;  Production  of  composite .     Loiv- 

exptinsion     u-ire.     U.S.     Pats.     1.140,135     and 
1,140.136.     See  11b. 


XL— ELECTRO-CHEMISTRY. 

Electrolysis  ;     Action    of   certain    colloids    on    ions 

during .     A.  Mutsclieller.     Met.  and  Chem. 

Eng.,   1915,   13,  353—357. 

From  experiments  made  with  solution.s  of  silver 
nitrate  and  copper  sulphate,  it  is  concluded  that, 
in  an  acid  electrolyte,  gelatin  forms  an  absorption 
compound  with  the  anions,  the  initial  charge  and 
migration  velocity  of  which  are  thereby  partly  or 
totally  neutralised  or  reversed,  according  to  the 
amount  of  gelatin  present.  The  velocity  of  the 
cations  is  proportionally  increased  by  the  decrease 
in  velocity  of  the  anions,  so  that  at  the  point 
where  the  latter  is  zero  the  cations  carry  the  full 
quantity  of  electricity  across  the  electrolyte  and 
inigrati-  to  the  cathode  as  fast  as  they  deposit,  with 
the  result  that  the  metaUic  deposit  on  the  cathode 
is  smoothest  and  purest  at  that  point. — W.  E.  F.  P. 

Analysis  of  litharge.     Beck.     .S'ee  VII. 

Patents. 

Batteries  :     Electric  ■ 


G.,    G.    J.    A.,   and   L. 

Fuller,  London.  Eng,  Pat,  18,713,  Aug.  15, 1914. 
A  DRY  battery  comprises  an  inner  carbon  and  outer 
zinc  electrodes,  and  a  separator  of  porous  material, 
such  as  cotton  wool,  mixed  with  the  active  material. 
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Such  as  ammonium  chloride.  A  piece  of  absorbent 
material,  previously  saturated  with  zinc  chloride 
and  dried,  is  arranged  between  the  separator  and 
the  inner  electrode. — B.  N. 

Electrical  battery.  W.  Hoppie,  Assignor  to  Hopple 
Electrical  Appliance  Co.,  Salt  Lake  Citv,  Utah. 
U.S.  Pat.  1,140,826,  May  25,  1915.  Date  of 
appl.,  June  24,  1914. 

A  CONTAINER  made  of  pulp,  reinforced  by  an 
embedded  metallic  winding,  encloses  a  zinc  plate, 
a  layer  of  absorbent  material  in  contact  with  the 
inner  face  of  the  zinc  layer,  saturated  with  a 
mixture  including  aluminium  chloride,  and  a 
"  filler  "  including  mercurial  salts.  The  electrolyte 
is  preferably  composed  of  glycerin  1  part,  gelatin  8, 
sal  ammoniac  8.  aluminium  chloride  2,  and  zinc 
chloride  8. — F.  Sodn. 

Battery  carbons ;   Reducing   coke   to   produce . 

Kiln  for  treatment  of  carbonaceous  material.  H.  T. 
Johnson.  Xew  York.  U.S.  Pats,  (a)  1.141.117  and 
(B)  1.141.118,  June  1,  1915.  Date  of  appl., 
Feb.  3,  1913. 

(A)  Petroleum  coke  is  reduced  to  carbon  of  high 
electrical  conductivity  by  burning  the  mass  to 
bring  it  to  a  high  temperature,  introducing  a  forced 
draught  of  air,  whilst  thoroughly  agitating  the 
mass  by  mechanical  means,  and  continuing  the 
operation  until  the  mass  is  calcined  and  all  im- 
purities are  removed,  (b)  The  "  fire-pot"  of  the 
furnace  is  provided  with  a  flat  imperforate  floor 
free  from  obstructions,  and  with  inclined  or  hopper 
sides,  extendmg  from  front  to  rear  of  the  furnace 
and  down  to  the  floor.  Two  horizontal  series  of 
ports,  consisting  of  chambers  formed  in  the  side 
walls  of  the  fire-pot,  have  outlets  flush  with  the 
inner  surface  of  the  walls,  one  series  being  arranged 
above  the  other,  and  means  are  provided  for 
supplying  tlirough  pipes  terminating  in  the  ports, 
either  gas  or  air  or  a  mixture  of  these.  The  ftre- 
pot  is  also  pro\'ided  with  a  vertical,  rear  opening 
enlarged  at  the  top,  and  a  front  opening,  through 
which  the  reduced  contents  collected  on  the  floor 
of  the  furnace  may  be  pushed  out  by  a  tool  inserted 
through  the  rear  opening. — B.  N. 

Plate  for  secondary  batteries.  J.  O.  Luthv,  San 
Antonio,  Tex.  U.S.  Pat.  1,141,251,  June  1,  1915. 
Date  of  appl.,  July  7,  1914. 

The  electrode  comprises  a  supporting  grid  filled 
with  active  material,  and  a  perforated  conducting 
screen  covering  the  face  of  the  electrode  ;  a  porous 
enamel-like  coating,  consisting  of  pulverised 
pumice  stone  and  sodium  silicate,  is  applied  to  the 
screen. — ^B.  N. 

Electrolytic  apparatus  employing  filmed  electrodes. 
R.  D.  Mei-shon,  Xew  York.  U.S.  Pat.  1.141.402, 
June  1,  1915.  Date  of  appl.,  June  19,  1913 
(see  also  U.S.  Pat.  1,065,704  ;  this  J.,  1913,  796). 

An  electrolytic  condenser  comprises  a  vessel 
containing  aluminium  electrodes,  which  are  coated 
with  heat-resistant  electrolytic  films,  and  an 
electrolyte,  containing  borax  and  a  free  acid, 
capable  of  producing  the  films. — B.  N. 

Furnaces  ;   Electric .     Norsk    Hydro-Elektrisk 
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in  alcohol.     J.   Davidsohn 


Kvaelstofaktieselskab.    Fr.  Pat.   474.104,   June 
25,  1914. 

See  U.S.  Pat.  1,122,555  of  1914  ;  this  J.,  1915,  432. 

Separation  of  suspended  particles  from  electrically 
insulatiny  fluids,  especially  gases.  Ger.  Pat. 
282,737.   Sec  I. 

Converting  the  precipitate  resulting  from  the  electro- 
lysis of  magnesium  chloride  solutions,  such  as 
waste  liquors  of  potash  factories,  into  oxychloridc 
cement.   Ger.  Pat.  280,906.   See  IX. 


Oils;  Solubility  of - 

and  W.  Wrage.   Chem.  Rev.  Fett-Ind.,  1915,  22,. 
11—14.    Z.  angew.  Chem.,  1915,  28,  Ref.,  219. 

Neutral  rapeseed  and  oUve  oils  are  much  less 
soluble  in  alcohol  than  neutral  cottonseed  and 
linseed  oils.  The  effect  of  free  fatty  acids  upon  the 
solubility  of  oils  is  commonly  over-estimated  ;  a 
considerable  addition  is  required  to  increase 
materially  the  solubility  of  neutral  oils. — C.  A.  M. 

Canarium  polyphyllum.  Investigations  of  fat-bearin/f 
fruits  and  seeds  from  German  colonies.  IV.  H. 
Wagner  and  J.  B.  Lampart.  Z.  Unters.  Nahr. 
Genussm.,  1915,  29,  105 — 111.  Z.  angew.  Chem., 
1915,  28,  Ref.,  229. 

The  seed-kernels  of  Canarium  polyphyllum  yielded 
69-58%  of  a  fat  of  the  consistence  of  butter  and 
with  a  nut -like  odour  and  flavour.  It  had  the 
following  characters  : — Sp.  gr.  0-9042  at  30°  C, 
refractometer  reading  47-4  at  40'  C,  m.  pt.  22°  C, 
solidif.  point  10° — 9°  C,  acid  value  1-49,  saponifi- 
cation value  189-7,  iodine  value  52-95,  Reichert- 
Meissl  value  0-33,  Polenske  value  0-4,  phj-tosterol 
0-1492  °o-  The  residue  left  after  extraction  of  the 
fat  contained  a  high  proportion  of  proteins. 

—J.  H.  L. 

yickcl  borate  as  catalyst  for  the  hydrogeyiation  of 
unsaturated  fats.  E.  Erdmann  and  E.  Rack. 
Seifensiederzeit.,  1915,  42,  3 — 5.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  220. 

Contrary  to  the  claims  of  Schonfeld  (Z.  angew. 
Chem.,  1914,  27,  601),  nickel  borate,  whether 
hvdrated  or  anhvdrous,  does  not  convey  hydrogen 
to  unsaturated  fats  at  175°  C.  At  260°  C.  hydrated 
nickel  borate  is  decomposed  with  the  formation  of 
nickel  oxides,  which  then  act  catalytically.  On 
heating  nickel  borate  in  hydrogen  to  300°  to 
340°  C.  partial  reduction  of  the  nickel  oxide, 
invariably  present,  to  suboxide  occurs,  and  the- 
latter  acts  as  catalyst,  though  less  actively  than 
pure  nickel  suboxide.  Nickel  borate  offers  no 
advantages  over  nickel  oxide,  for  the  lower  tem- 
perature required  is  due  to  the  previous  formation 
of  the  suboxide.  Boric  acid  is  an  injurious- 
ingredient. — C.  A.  M. 

yickcl  borate  as  catalyst  in  the  hardening  of  fats.. 
W.  Normann.  Seifensiederzeit..  1915,  42,  46—47- 
Z.  angew.  Chem.,  1915,  28,  Ref.,  220. 

The  catalytic  action  of  nickel  borate  is  attributable- 
to  nickel  liberated  by  the  hydrogen.  As  soon  as 
hydrogenation  begins  free  nickel  can  be  detected 
in  the  catalyst.  There  is  no  positive  evidence  o£ 
the  presence  of  nickel  suboxide.  Defective  elec- 
trical conductivity  is  no  proof  of  the  absence  o£ 
metallic  nickel.     (See  also  this  J.,  1915,  237.) 

— C.  A.  M. 

Viscosity  and  fluidity  of  the  aliphatic  acids.  Relation 
bctireen  inscosity  and  chemical  constitution.  IX^ 
A.  E.  Dunstan.  Chem.  Soc.  Trans.,  1915,  107,. 
667 — 672. 

DETERinNATiONS  of  vlscositv  at  various  tempera- 
tures gave  a  series  of  values  for  each  acid  which  lie- 
on  a  smooth  curve.  The  viscosity  rapidly  de- 
creases as  the  temperature  rises.  For  a  given- 
temperature,  logs,  of  viscosities  plotted  against 
molecular  weights  gave  a  nearly  straight  line 
between  the  limits  C3  and  C,.  Abnormally  high 
values  were  obtained  below  tliis  limit,  and  above 
it  a  steady  diminution  in  the  increase  of  viscosity 
for  each  additional  CHj  group  was  observed. 
At  70° C,  80°,  and  90° C.  respectively,  the  viscosities 
(7)  X  10*)  of  the  higher  fattv  acids  were  :  laurio 
acid,    4430,    3620,    2990  ;     inyristic    acid,    5835, 
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4645,  3810;  palmitic  acid,  7835,  6130,  5000; 
stearic  acid,  5)870,  7720,  0098. — h\  Sodn. 

AfcliiMna  and  IiiinMc-hces'  irajres.  H.  Fischer. 
Z.  olYentl.  C'hcm..  1914,  20,  315—318.  Z.  aiigew. 
Chem.,  1915,  28,  Uef.,  8. 

Melipoxa  or  triRoiia  wax  is  mucli  softer  than 
ordinary  beeswax  anil  has  a  penetrating  aromatic 
odour.  The  abnormal  constants  are  attrilmtable 
to  the  liquid  giun  and  exudations  of  Ciircinia, 
which  is  collected  by  the  insects.  Iluinble-bees' 
wax  has  a  sweet  acid  odour  and  is  very  sticky 
at  low  temperatures.  It  cannot  be  bleached  and 
is  therefore  of  little  technical  value.  It  has  a 
normal  Iliibl  value.  When  ignited  it  behaves  like 
tallow.  It  has  bi-en  detected  in  beeswax  from 
•S.  America,  East  Africa,  and  India. — C.  A.  JI. 


Wax  from  atratc  ;   Scparalion  of  ■ .    E.  Heuser. 

Papier-Zeit..   1911.  36,  2099—2701.     Z.  angew. 
Chem.,  1915,  28,  Ref.,  220. 

Chopped  straw  extracted  with  petroleum  spirit 
yielded  118%  of  soft  dark  green  wax.  which  when 
purified  with  charcoal  gave  85-2  "„  of  light  yellow 
wax.  Cellulose  prepared  from  the  resiilual  straw 
was  more  readily  bleached  than  that  obtained  from 
the  untreated  straw. — C.  A.  M. 

Turkey-red  oils  ;   Chemistry  of .    M.  Tschilikin. 

Farber-Zeit.,    1914.    25,   419 — 121.       Z.    angew. 
Chem.,  1915,  28,  Kef.,  139. 

In  sulphonating  castor  oil  or  ricinoleic  acid,  instead 
of  cooling  to  below  35°  C.  as  usual,  it  has  been 
found  possible  to  heat  on  a  water-bath  after 
allowing  the  product  to  stanti  for  twelve  hcpurs. 
The  action  of  I  mol.  of  sulphuric  acid  on  3  mols.  of 
ricinoleic  acid  gives  an  ester  which  forms  salts 
with  alkalis  ;  on  warming  with  dilute  hydrochloric 
acid  it  is  decomposed  into  ricinoleic  acid  or  a 
product  containing  2  or  more  mols.  of  ricinoleic 
acid,  as  shown  by  the  saponification  value  ;  the 
io<line  value  shows  that  the  double  bond  is  not 
attacked.  The  latest  researches  confirm  the  view 
that  polyricinoleic  acids  are  mainly  formed. 
By  the  action  of  more  than  1  mol.  of  sulphuric  acid 
the  double  bond  is  attacked  ;  on  washing  with 
water  a  hydroxyl  group  is  introduced  and  a 
saturated  acid  is  formed.  The  reaction  with 
formaldehyde  depends  on  the  hydroxyl  group 
of  ricinoleic  acid  ;  methylene  derivatives,  similar 
to  glycol  esters,  are  produced,  and  at  the  same 
time  the  acid  produced  or  alreaiiy  present  combines 
at  the  double  linking.  Monopole  soap  contains 
saponifiable  complex  esters,  glycerides.  and 
similar  esters.  All  the  sulphuric  acid  and  one- 
quarter  to  one-half  of  the  ricinoleic  acid  are 
neutralised.  On  warming  the  sulphonated  product 
to  100°  C.  for  4  houi"s  and  neutralising,  a  new 
jiroduct  of  still  greater  emulsifying  power  is 
obtained  ;  it  docs  not,  however,  give  transparent 
.solutions,  but  dense  white  emulsions.  If  brought 
into  solution  by  the  original  Monopole  soap,  no 
precipitate  is  obtained  with  hard  water. — F.  W.  A. 


Soap  ;     Lalhcring    potcer    of  - 


M.  Steffan. 
.Seifensiederzeit.,  1915,  42,  1 — 3,  23 — 25,  68 — 70, 
115 — 110.  Z.  angew.  Chem.,  1915,  28,  Ref., 
220—221. 

The  lathering  power  of  saponin  solutions  increases 
with  the  concentration.  An  addition  of  soap 
increases  the  lathering  power  of  saponin  solutions, 
but  an  addition  of  saponin  lowei-s  that  of  soap 
solutions  ;  the  addition  of  saponin  to  soaps  for 
use  in  cold  soft  water  is  therefore  disadvantageous, 
but  the  addition  is  useful  in  the  case  of  detergents 
poor  in  soap  and  intended  for  use  with  hard  water. 
Ricinoleic  acid  and  acid  Turkey-red  oil  added 
to  soaps  of  poor  lathering  capacity  increase  their 


lathering  powers.  Toilet  curd  soaps  not  contain- 
ing coconut  oil  arejmaterially  improved  in  lathering 
power  by  addition  of  ricinoleic  acid  or  acid  Turkey- 
red  oil. — C.  A.  M.  ' 

Rubber   subslUutcs   from   oxidised    oils.       Chardet. 
Sec  XIV. 

1'ati;.\ts. 

Copra    and    oilier    malcrials    in    bulk;     Apparatus 

for  dri/in</,  »ii>i»f/,  and  othertcise  treating . 

R.    II.    Arinison,    London.       Kng.    I'at.    12,070, 
May  22,  1914. 

The  material  is  fed  on  to  the  uppermost  of  super- 
posed tables,  enclosed  in  a  casing,  and  is  (O.i- 
stantly  stirred  and  moved  forwards  by  travelling 
blades  or  the  like,  which  ari'  preferably  carried  in 
an  endless  chain  passing  above  the  tables.  It 
falls  through  openings  at  the  alternate  ends  of 
each  table  on  to  the  next  one  below,  and  is  sprayed 
or  heated  in  its  downward  passage.  The  tables 
may  be  perforated,  and  air  and  moist uiv  may  be 
withdrawn  from  the  casing  by  means  of  an 
exhaust  fan  or  the  like. — C  A.  M. 

Copra  ;  Apparatus  for  drying .    C.  Pombo  and 

T.  del  Casal,  Manila.    U.S.  Pat.  1,141,003,  May 
25,  1915.    Date  of  appl..  Mar.  28,  1914. 

The  copra  is  placed  on  a  series  of  superposed 
shelves  in  a  carriage  which  can  be  moved  into  a 
closed  casing,  so  that  each  shelf  passes  between 
superposed  banks  of  steam  pipes  and  rests  by 
means  of  projecting  portions  on  ledges  witliin  the 
casing.  The  alternate  ends  of  the  shelves  are 
extended  so  as  to  leave  a  zig-zag  passage  between 
shelves  and  casing. — C.  A.  M. 

Fats  and  oils  and  the  products  derived  from  the  same  ; 

Process  of  aromatisinrj .    N.  .Sulzberger,  New 

York.    U.S.  Pat.  1,140,029,  May  25,  1915.    Date 
of  appl.,  Aug.  9,  1911. 

Cottonseed  oil  or  other  oils,  etc.,  intended  for 
butter  substitutes,  are  flavoured  with  the  aromatic 
principles  of  leguminous  or  graminaceous  feeding 
stuffs  such  as  hay  or  clover.  For  example,  the 
vegetable  material  may  be  extracted  with  the  oil. 

— C.  A.  M. 

Hydrogcnation    and    dchydrogcnation ;    Process    of 

.    Badische  Anilin  und  Soda  Fabrik.    Ger. 

Pat.  282,782,  Dec.  12,  1913. 
Contact  masses  are  used  wliich  contain  fluorine, 
telluriiun,  antimony,  or  their  compounds  in 
addition  to  the  catalytic  metal.  For  example, 
nickel  carbonate  may  be  treated  with  a  solution 
of  a  silicofluoride  of  sodium,  calcium,  etc.,  or  of 
potassium  titanofluoride,  and  the  mixture  dried 
and  reduced.  Nickel  wire  gauze,  etc.,  may  be 
prepared  by  moistening  it  with  dilute  nitric  acid 
and  then  with  anunoniiun  silicofluoride,  adding  a 
little  aluminium  nitrate,  and  drying  and  reducmg 
it.— C.  A.  M. 

Preparation    of    acylatcd    arylsul phonamides.     Ger. 
Pat.  281,363.    See  III. 

Hydrogcnation  and  dchydrogcnation  of  carbon  com- 
pounds.   Fr.  Pat.  473,097.    See  XX. 

Preparation  of  chlorides  of  huilier  fatty  acids.    Ger. 
Pat.  281,304.    See  XX. 
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Paint   flhns  ;    Vapours    from    drying .     11.    H. 

King.    J.   Ind.  Eng.  Chem.,   1915,    7,   502—504. 
(See  also  this  J.,  1913,  320  ;  1914,  200,  303,  973.) 

Glass  plates  coated  with  paint  or  with  linseed  oil 
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were  suspended  within  an  air-tight  bos,  and  air, 
dried  and  freed  from  carbon  dioxide  by  passing  it 
over  calcium  chloride  and  potassium  hydroxide, 
was  drawn  through  the  box,  tlien  through  barium 
hydroxide  solution  to  remove  carbon  dioxide,  and 
afterwards  through  a  U-tube  containing  iodine 
pentoxide,  heated  to  150'  C,  to  detect  carbon 
monoxide.  Control  experiments  were  also  inade. 
The  vapours  given  off  by  the  paint  films  (linseed 
oil  with  white  lead,  zinc  oxide,  white  lead  plus  zinc 
oxide,  or  sublimed  white  lead  respectively)  and  by 
linseed  oil  films  always  contained  small  quantities 
of  carbon  monoxide.  In  experiments  extending 
over  periods  of  from  lo  to  30  days,  amounts  of 
carbon  monoxide  ranging  from  0  098  to  013%  of 
the  weight  of  linseed  oil  used,  were  found. — A.  S. 

Patents. 

Lampblack   from    bihiminous   coals   of   all   kinds; 

Preparation  oi .    D.  P.  Schroder.    Ger.  Pat. 

282,891,  Feb.'  14,  19U. 

Very  finely  ground  coal  is  extracted  with  hot 
water,  washed,  pressed,  and  ground  up  first  with 
dUute  and  then  vrith  10  to  30%  caustic  soda  or 
potash  solution.  It  Ls  then  freed  from  excess  of 
alkali,  e.g..  by  treatment  with  sulphuric  acid, 
hydrofluoric  acid,  or  the  like,  washed,  and  dried, 
\vith  or  without  treatment  with  alcohol.  Or  the 
materia!  may  be  ground  up  with  solutions  of  salts, 
such  as  sodiiun  chloride  or  sulphate,  and  the 
mixture  electrolysed.  By  the  treatment  described 
bituminous  constituents  are  removed,  and  the 
residual  coal  yields  lampblack  of  extreme  fineness 
and  superior  quality. — C.  A.  il. 

Metal  polishing  compositions.    H.  Le^•in,  London. 

Eng.  Pat.  3367.  Feb.  9.  1914. 
The  fine  precipitate  obtained  in  removing  iron 
from  metallic  salts  (see  Eng.  Pat.  17,672  of  1912  : 
this  J..  1913,  790)  is  mixed  in  the  proportion  of, 
say,  20  parts,  with  a  suitable  medium,  such  as 
petrol  (32  parts),  fat  (7  parts),  and  oleme  (1  part). 
The  mixture  produces  on  metals  a  lastmg  pohsh 
free  from  scratches.  A  polishing  earth,  such  as 
aluminium  silicate,  calcined  magnesia,  powdered 
pumice  stone,  etc.,  may  also  be  added. — C.  A.  M. 

Finish  remover.  C.  Ellis.  Larchmont,  N.Y., 
Assignor  to  Chadeloid  Chemical  Co..  New  York. 
U.S.  Pat.  1,140.449,  llav  25.  1915.  Date  of 
appl.,  ilay  22,  1907. 

A  MIXTURE  of  a  solvent  {e.g.,  15  gaUs.  of  benzol, 
10  galls,  of  acetone,  and  i  lb.  of  oleic  acid),  with 
a  waxy  stiffening  substance  {e.g.,  4  lb.  of  paraffin 
wax),  and  ammonia  solution  (2  quarts  of  "  26° 
strength  "). — C.  A.  M. 

Formaldehyde-resins  soluble   in  oil :  Production  of 

.    Chem.   Fabr.   K.  Albert  and  L.   Berend. 

Ger.  Pat.  281,939,  June  27,  1913. 

Substances  soluble  in  both  oil  and  resin  are  added 
to  the  condensation  products  of  phenols  and 
formaldehyde.  Resin  acids  or  esters,  resinates, 
etc.,  may  be  used.  The  products  are  soluble  in 
turpentine,  benzol,  benzine,  etc.,  and  are  converted 
into  odourless  esters  bv  longer  heating  with  resin 
acids.— F.  W.  A. 


Oil  varnishes  ;  Process  for  preparing  - 


Resin  size  from  misaponifiable  rubber  resins  and 
colophony  or  other  sapon  ifiable  resins  ;  Preparation 

of .    E.  Hauser  and  G.  Boedeker.    Ger.  Pat. 

283,111,  Dec.  9,  1913. 

A  MIXTURE  of  unsaponifiable  rubber  resin  and 
dry  powdered  colophony  is  heated  with  an  aqueous 
solution  of  a  caustic  alkali  or  an  alkaU  carbonate. 
The  saponifying  agent  may  be  mixed  dry  with  the 
resin  mixture  and  the  whole   boiled  with  water. 

— F.  W.  A. 


Vinyl  esters  ;  Polymerisation  of  - 


-  to  obtain  pro- 


-from  copal 
resin  and  fatty  oils.  Reichhold.  Fliigger.  und 
Boecking.    Ger.  Pat..  282,959.  Jidy  8,  1913. 

Sulphur,  seleniimi,  or  a  compound  of  either,  is 
added  to  a  mixture  of  the  resin  and  oil  at  a  low 
temperature,  and  the  mixture  heated  until  a 
varnish  is  obtained. — C.  A.  M. 


duels  of  iyidustrial  value.  Chem.  Fabr.  Griesheim- 
Elektron.  Fr.  Pat.  474.086,  June  25,  1914. 
Under  Int.  Conv.,  Julv  3  and  Nov.  12,  1913,  and 
April  1,  1914. 

See  Ger.  Pats.  281,687,  231,688,  and  281,877; 
this  J.,  1915,  623.  The  ^■inyl  esters  or  halides  may 
be  only  partially  polymerised  before  use,  and 
polymerisation  completed  subsequently. 

Apparatus  for  drying  china  or  other  clay,  fullers' 
earth,  pigments,  whiting,  etc.  Eng.  Pat.  8892.  See 
I. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Rxihber  ;  Determination  of  sulphide  and  sulphate 
sulphur,  and  the  action  of  solvents  on  vulcatiised 
.  H.P.Stevens.  Analyst,  1915,  40,275— 281. 

To  determine  sulphide  sulphur,  20  c.c.  of  concen- 
trated hydrochloric  acid  and  30  c.c.  of  ether  are 
placed  in  a  Voigt's  flask  (a  flask  having  a  ground- 
in  stopper  which  carries  an  outlet  tube  ;  an  inlet 
tube  passes  tlirough  the  side  of  the  flask  and 
reaches  nearly  to  the  bottom)  and  au'  is  expelled 
from  the  flask  by  a  current  of  carbon  dioxide.  The 
flask  is  no  w  connected  with  an  absorption  apparatus 
containing  lead  acetate  solution  and  a  weighed 
quantity  of  the  rubber  is  introduced  ;  the  rubber 
swells  gradually  and,  after  the  lapse  of  about 
15  mins.,  the  ether  togetlier  with  the  evolved 
hydrogen  sulphide  is  driven  over  into  the  absorp- 
tion apparatus  by  gently  heating  the  flask,  the 
decomposition  being  completed  by  boiling  the 
mixture  for  a  few  minutes.  Any  remaining  traces 
of  hydrogen  sulphide  are  expeUed  by  a  current  of 
carbon  dioxide,  and  the  lead  sulphide  is  collected, 
washed,  and  titrated  iodometricaUy.  The  residue 
in  the  Voigt  flask,  containing  the  sulphates,  is 
extracted  repeatedly  with  hydrochloric  acid,  and 
the  sulphate  in  the  extracts  determined  as  barium 
siJphate.  Ether  in  the  presence  of  hydrochloric 
acid  gradually  dissolves  vulcanised  rubber  at  the 
ordinary  temperature,  and  the  dissolved  rubber 
contains  about  lo%  S  :  a  mixture  of  benzene  and 
hydrochloric  acid  also  dissolves  vulcanised  rubber  ; 
the  first  extract  in  this  case  contains  less  sulphur 
than  the  later  ones,  but  the  solvent  action,  after 
the  first  extraction,  is  not  selective  and  may  be 
taken  as  an  intlication  that  vulcamsed  rubber  is 
practically  homogeneous.  Chlorohydrocarbons  act 
similarlv  to  a  mixture  of  solvent  and  hydrochloric 
acid.— \V.  P.  S. 

Rubber  compounds  :    Influence  of  temperature  on 

the  tensile  properties  of .     P.   L.  Wormeley. 

Rubber  Industry,  London,  1914,  246 — 256. 

Experiments  made  in  the  U.S.  Bureau  of 
Standards  led  to  the  following  results  : — In  mea- 
suring the  tliickuess  of  thin  rubber  sheet  by  a 
spring  micrometer,  the  expansion  due  to  increased 
temperature  is  practically  counterbalanced  by  a 
softening  of  the  rubber,  and  its  consequent  greater 
yielding  to  the  weight  of  the  micromet-er  foot. 
Tensile  strength,  elasticity,  and  ultimate  elongatioa 
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im-  all  ii|i|uvii;ililj  alVn  Ud  li\  rluiiit;i'  of  teiupera- 
tuiv,  I'la.sticity  to  a  (Creator  ami  ultimate  eloiipation 
to  a  less  cxtoiit  tTian  tonsili;  strent^th.  Tensile 
slreiintli  (loereiu-ies,  ultimate  elongation  and,  in 
general.  eUustieity  inrfea-se,  with  rise  of  tempera- 
luiv.  No  lixed  relation  is  apparent  between  the 
chemieal  composition  of  the  ruhlier  and  its  tensile 
properties.  The  test.s  were  earried  out  at  tempera- 
tures raniiink;  fi-om  48"  to  05°  F.  (U"  to  35°  C). 

— K.  W.  L. 


Si/iilli<li<-  ruhlnr.  Itcsinnlus  on  tlir  conniicicUd 
lirriHiraliiiii  nf  isi>iiri)ir.  ti.  Chardet.  JUibber 
liKlustry,  lyondon,  I'Jll,   27<)— 27S. 

\i\  ste;iin-distilliiij;  rosin  oil  and  i)assinj;  the  \  apour 
niixeil  with  liydroj;en  throuf^h  a  porcelain  tuhe  eon- 
tainin^  a  roll  of  iron  wire  nau/.i-  heated  to  dull 
redness,  a  product  was  ohtained  which,  after 
dehydration  with  ealiium  chloride,  and  fractional 
ilistillation,  yieMed  S  to  12"o  of  isopreiie,  together 
with  a  dipenteiie  di.stilling  at  about  170^  C.,  and 
some  cyinene  and  phcnanthrene. — E.  W.  L. 


Itubbcr  ;    Kffcrl  of  ((c'dId  uiid  «//.((/i«  on  ,  more 

iMIivciiilly  in  reUitiun  to  reclaimed  rubber.  W.  it, 
Martin.  Huhber  Industry,  London,  1014,205 — 
L'lO. 

Till-;  vulcanisation  of  hard  line  I'ara  rubber,  in  a 
mixing  consisting  of  rubber,  IW |  ;  zinc  oxide  (or 
Itarytc's).  (!0  ;  and  sulphur,  1  }  ■;„,  was  accelerated 
by  the  addition  of  caustic  soda  in  tpiantities  up  to 
()"5  ■;,',,  but  retarded  by  addition  of  further  (luantities 
up  to  5%.  N'ulcanisatioii  was  retardeil  liy  the 
addition  of  from  J  to  5%  of  sulpluuic  acid  ;  in  this 
case  only  the  mixing  containing  bariuni  s\dphate 
was  employed.  Retardation  was  also  caused  by 
acetic  acid,  though  not  to  the  same  extent.  The 
degi-ce  of  vulcanisation  Wiis  judged  by  noting  the 
loail  reipiired  to  stretch  a  test  ])iece  to  three  times 
it.s  original  length,  and  by  determii\ing  breaking 
strain  and  elongation  at  break.— K.  \V.  L<. 

O.ridincd  oils  ;   Jinbbir  nubstilnlen  derived  from . 

tt.  Chardet.  Itublier  Industrv,  l^ondon,  1014, 
2«0— 282. 

Whex  linseed  oil.  together  with  1%  of  manganese 
resinate.  was  heated  for  2  J  hovn's  in  a  current  of 
ozone,  a  large  amount  of  gas  and  irritant  vapour, 
probably  acrolein,  was  evolved,  and  the  product 
on  cooling  forn\ed  a  brown  clastic  mass.  Hemp- 
seeil  anil  poppyseed  oils  gave  more  fluid  masses 
than  linseed  oil.  and  fish  oil  yielded  a  tenacious 
clastic  mass. — E.  W.  L. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Ckeslnul  and  oakwood  ej-lrarls  ;  lH.slinction  betnetn 

.     J.    Jedlicka.    Uorber,    1015,    85— «ti.     J. 

Amer.  Leatlier  ("hem.  Assoc.,  1015.  10,  '.i'.W. 
(Compare  Stiasny  and  Wilkinson,  this  J.,  1011. 
1172.) 

Ten  c.c.  of  10";,  acetic  acid  and  5  c.c.  of  l(l"„  lead 
acetate  solution  are  .addeil  to  5  c.c.  of  tannin 
solution  (analylical  strength),  ttic  jirecipitate  is 
filtered  oiT,  and  0-5  c.c.  of  1",',  iron  alum  solution 
and  0-5  grm.  of  sodium  acetate  are  added  to  (he 
filtrate.  Chestnut  extract  gives  a  strong  blue- 
violet  colour,  and  oakwood  a  yellowish  colour. 
The  ash  of  oakwood  extract  is  usually  from  1-2  "„ 
to   l-8Vu,   that  of   chestnut  only   0  1",,   or  05%. 

— F.  C.  T. 

Tannin    e.rtrtnU  ;    IDelerniinidimi    iif\    nulplniruna 

aeifi  in  nul/ihitcd .   C.  SchilTkorn.   Collegium, 

1015,  14,  101—108,  140—154.  ,1.  Amer.  Leather 
Chem.  Assoc,  1015,  10,  :j:J3— 3;{5. 

The  qualitative  tests  are  as  follows  : — 100  c.c.  of 
solution  of  analytical  strength  is  detannised. 
warmed  with  3  grms.  of  magnesium  oxide,  and 
filtered,  txranulated  7.in<-  and  tlien  hydrochloric 
acid  are  added,  and  the  mixtiu'c  allowed  to  stand 
in  a  beaker  lovered  with  a  leail  acetate  paper.  .\ 
brown  coloration  shows  the  presence  of  sulphiuous 
acid  in  the  original  extract.  An  alternative  test 
is  to  expel  sidphur  dioxide  from  the  extract  by 
phosphoric  acid,  and  ti'st  with  starch-iodate  paper. 
For  quantitative  purposes  the  sulphur  dioxide 
is  lilierated  by  phosphoric  acid,  an<l  removed  by 
a  current  of  carbon  ilioxide.  In  the  gravimetric 
method  it  is  collected  in  iodine  solution,  which  is 
sulisequently  acidified  with  hydrochloric  ai-id, 
boiled  till  the  yellow  colour  ilisappc-ars,  and  the 
sulphur  estimated  as  barium  sulphate.  In  the 
volumetric  method  tlie  svdplnu'  <lioxide  is  collectc<l 
in  standard  potassium  ioilate  solution,  the  liberated 
iodine  expelled,  and  the  excess  of  iodate  titrateil 
with  thiosulphate  after  adding  excess  of  potassium 
iodide  and  acidifying.  Free  sulphurous  acid  is 
estimated  by  distilling  the  extract  with  methyl 
alcohol.  The  sulphur  dioxide  is  collected  in 
hydrogen  peroxide,  excess  of  which  is  afterwards 
distilled  off.  The  sulphuric  acid  formed  may  (hen 
be  titrated  or  estimated  as  barium  sulphate. 

— F.  C.  T. 


Patknts. 

U'ldriiflHorir  arid  eonlainers.  H.  Trauu  und  Stihne 
vorm.  llarburger  Giunmi-Kamm  Co.  Oer.  Pat. 
282,128,  July  12,  1013. 

Co.NT.MXElt.s  for  hydrofluoiic  acid  are  prepared 
from  a  mixture  which  can  be  vulcaiused  consisting 
of  rubber  and  a  substance  which  is  not  attacked  or 
penetrated  by  hydrofluoric  acid  gas,  such  as 
parattin  wax. — F.  W.  A. 

lliibbcr  :  I'rocinK  for  utxeUrulinij  the  vuleanination  of 

niituriit  or  artifieiat .     Farbenfabr.  vorm.  F. 

l?aver  und  Co.  Second  Addition,  dated  June  4, 
I'.lll  (uiuler  Int.  Conv.,  iJec.  31,  1013),  to  Fr. 
Pat.  4(il,533,  Nov.  7,  1013. 

.See  tier.  Pat.  280,108  of  1014  ;  this  J.,  1015,  430. 

Preparation  of  renin  size  from  unsaponifiahle  rubber 
resins  und  eolophony  or  other  suponifiabte  resins. 
Ger.  Pat.  283,111.     .Sec  XIII 


Tanninij  ;  A  quiek  method  of 
Leather     Tra<les     Keview. 


.    H.  K.  Procdi-. 

J.     Amer.     Lcadicr 


Cheni.  Assoc,  1015,  10,  202—203. 
BUUT.S  from  the  handlers  were  coated  on  the  llesh 
witli  a  i  inch  layer  of  paste  made  from  strong 
hemlock  extrac-t  liquor  and  divi-divi  powder. 
The  goods  were  then  placed  flesh  (o  Hesh  and  made 
into  piles  of  20  butts,  a  layer  of  divi-divi  chalT, 
which  contains  very  little  tannin,  being  placed 
between  each  pair  "to  .separate  the  grains  and 
absorb  the  exhaust«l  liquor.  Aftc-r  a  daycir  two 
the  goods  were  wa.slied  free  of  jjaste  and  fliushed  in 
the   usual   manner. — F.  C.  T. 

Luetic  acid  in  leather  and  in  tun  liquors  ;  Deteetion 

of .  It.  Lautlmann.  Ledertech.  Hunds.,  1015, 

7,  105 — 110.  J.  Amer.  Leather  Cheiu.  Assoc, 
1015,  10.  320—330. 
The  test  depends  on  (he  |)r(><lur(ioii  of  ai-ctaldch\ de 
on  l)oiling  lactic  acid  widilead  peroxide  i)r  hydrogen 
pel-oxide  ;  25  c.c.  of  the  solution  is  boiled  wi(h  lead 
peroxide,  and  5  c.c  of  dislillate  collected  in  a  test- 
tube  containing  a  mixtiu-e  of  1  drop  of  diethylamine 
and  5  drops  of  dilute  sodium  nilroprusside  solution 
in  12  drops  of  water,  which  develops  a  blue  colour 
in  1  or  2  niins.  ;  the  colour  disappears  unless  the 
distillate  cont:ains  acetaldehyde,  in  which  case  it 
persists  or  changes  to  violet.     An  alternative  test 
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is  to  mis  5  c.c.  of  distillate  witli  8  or  10  drops  o£ 
10%  potassium  iodide  solution,  and  almost 
discharge  the  coloiu'  with  strong  sodium  hydi-oxide 
solution  ;  the  smell  of  iodoform  indicates  acetalde- 
hyde.  Tlie  method  is  applicable  to  10%  solutions 
of  tanning  extracts  and  to  the  liquors  obtained  by 
dialysing  leather  as  in  Paessler's  method  for  the 
determination  of  free  acid  (see  this  J.,  1914,  365). 
If  the  solution  remains  acid  after  boiling,  mineral 
acid  or  non-volatile  organic  acids  are  present. 
Oxalic  acid  may  be  detected  by  calcium  chloride, 
after  acidifying  with  acetic  acid.  Before  testing 
for  lactic  acid,  sufficient  sodium  carbonate  must 
be  added  to  neutralise  any  mineral  acid  present. 

— F.  C.  T. 

^\'uUlc  bark  in  Nukil.    Board  of  Trade  J.,  June  10, 
191.5. 

A  WATTLE  l)ark  extract  factory  is  to  be  erected  at 
Merebank,  Natal,  in  which  the  green  bark  will  be 
subjected  to  a  series  of  mechanical  pressings  by 
means  of  heavy  l)ronze  rollers,  hot  water  and  tan 
liquor  washes  being  applied  to  the  pressed  bark 
between  each  set  of  rollers.  The  extraction  is 
etiected  within  two  nuuutes,  and  no  darkening  in 
colour  is  possible  as  occurs  in  the  process  of  leaching 
in  pits. 

The  amount  of  the  bark  exported  from  Natal  in 
1914  was  58,132  tons,  valued  at  £286,399,  as 
compared  with  05,042  tons,  valued  at  £309,208, 
in  1913. 

Patents. 

Fill  from  (jlue  sohdion  ;  Apparatus  for  the  con- 
linumis  separation  of  mixed  liquids,  especially 
.  H.  Meyer.  Ger.  Fat.  282,705,  July  19,  1913. 

A  RECEPTACLE,  Open  at  the  top,  is  arranged  in  the 
upper  part  of  the  vessel  in  which  the  glue  solution 
is  evaporated  ;  a  hood  or  bell  within  the  receptacle 
serves  as  the  fat-separating  chamber.  The  glue 
solution  is  introduced  into  the  lower  part  of  the 
receptacle,  below  the  hood  ;  the  fat  rises  and  is  led 
oil  thi'ough  a  pipe  connected  with  the  upper  part 
of  the  hood,  wliilst  the  glue  solution  flows  under 
the  lower  edge  of  the  hood  into  the  receptacle 
and  overflows  from  this  into  the  evaporating  vessel. 

— A.  S. 

Leather  siibstiiute  and  method  of  making  it.  R.  O. 
Herzog,  Prague,  Austria-Hungary,  and  A. 
Meier,  Berlin.  U.S.  Pat.  1.141,545,  June  1,  1915. 
Date  of  appl.,  Oct.  10,   1912. 

See  Ger.  Pats.  250,407  and  256,408  and  Pr.  Pat. 
449,213  ;    this  J.,  1913,  438,  545. 
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E.  K. 


NUric  niiroyen  in  soils  ;  Determination  of .  E- 

Allen.    J.  Ind.  Bng.  Chem.,  1915,  7,  521—529 

As  a  residt  of  careful  examination  of  various 
reduction  methods,  it  is  concluded  that  for  the 
determination  of  lutric  nitrogen  in  presence  of 
much  organic  matter,  especially  in  soil  extracts, 
the  most  satisfactory  process  is  a  combination  of 
the  Mitscherlicli  and  Valmari  modifications  of 
IJevarda's  metliod.  250  c.c.  of  the  aqueous  soil 
extract  is  treatett  with  2  c.c.  of  a  50%  solution 
of  sodiiun  hythoxide  in  a  500  c.c.  Kjeldahl  flask, 
the  latter  is  closed  with  a  funnel,  and  the  contents 
are  boiled  for  30  nuns,  and  then  dUuted  to  the 
original  volume.  After  cooling,  1  grm.  of  Devai'da's 
aUoy  (Cu  50,  Al  45,  Zn  5  %),  ground  to  60-mesh,  and 
a  small  piece  of  paraffin  wax  are  added,  and  the 
mixtiu-e  is  distilled  for  40  mins.  The  steam  and 
ammonia  vapom-  pass  first  into  a  200  c.c.  round- 
bottom   Jena   flask    containing    40    c.c.    of   water 


in  wluch  a  small  quantity  of  magnesia  and  of 
magnesium  sidphate  ha.s  been  dissolved,  and  then 
through  a  quai'tz  connecting  tube  into  a  300  c.c. 
Erlemneyer  flask  of  Jena  glass  containing  25  c.c. 
of  standard  acid  and  60  c.c.  of  neutral  redistilletl 
water.  The  excess  of  acid  is  titrated  with  standard 
alkali,  using  methyl-red  as  indicator,  the  solution 
being  boiled  just  before  the  end  of  the  titration 
to  expel  carbon  dioxide.  Control  determinations 
showed  that  the  probable  error  of  the  jnethod  is 
±0009  mgrm.  in  the  case  of  5  nigrms.  and  ±0028 
mgrni.  in  that  of  25  mgrms.  of  nitric  nitrogen. 

— A.  S. 

Carbon  dioxide  as  fertiliser  ;   New  experiments  with 

.  H.  Fischer.  Ern.  Pflanz.,  1915,  11,  11—12. 

Z.  angew.  Chem.,  1915,  28,  Ref.,  215. 

PiiEViouB  experiments  by  the  author  on  the  effect; 
of  growing  plants  under  glass  in  an  atmosphere 
containing  increasing  quantities  of  carbon  dioxide, 
showed  a  doubled  or  trebled  increase  in  green 
weight,  accelerated  growth  and  development, 
an  earlier  flowering  period,  and  increase  in 
yield  of  fruit.  Lobner  confirmed  these  results 
but  recorded  a  detrimental  after-effect.  Fi.scher's 
latest  experiments  with  tomatoes  show  greatly 
increased  yields — plants  mamu'ed  with  carbon 
dioxide  giving  4-4  kilos,  of  fruit  as  against  2-4 
kilos,  in  the  case  of  unmanured. — E.  H.  T. 

Calcium  cyanamide  and  its  application.  B.  Schulze. 
Deutsche  Landw.  Presse,  1914,  41,  761.  Z. 
angew.  Chem.,  1915,  28,  Ref.,  110. 

The  fertilising  efl'ect  of  calcium  cyanamide  in 
granidar  form  was  only  about  two-thu'ds  that  of  the 
finely  ground  product;  the  activity  was  not 
appreciably   alfected    by   the   addition   of   tar-oil. 

— F.   SODN. 

Determination  of  iron  in  basic  slaij.    Blum.    See  X. 

Fertiliser  value  of  filter-press  cake.  Cross.  See  XVII. 

Valuation  of  commercial  lead  arsenate.     Robinson 
and  Tartar.     See  XIXb. 

Patent.s. 

Fertiliser,  and  process  of  producing  same.  C.  A. 
lilack  and  W.  H.  Teare,  Cleveland,  Assignors 
to  J.  R.  Cowell,  Toledo,  Ohio.  U.S.  Pat. 
1,140,437,  May  25,  1915.  Date  of  appl.,  July  24, 
1914.    (See  this  J.,  1915,  566.) 

Ijcjggekhead  sponge  is  dried,  granulated,  and 
treated  with  sulphuric  acid  or  other  acid  which 
will  disintegrate  cellulose. — E.  H.  T. 

Bone  meal;    Process  for  rendering free  from 

dmt.     C.  Bolu'sch.     Ger.  Pat.  281,766,  Dec.   10, 
1913.   Under  Int«r.  Conv.,  Oct.  18,  1913. 

Bone  meal  or  a  mixture  of  bone  meal  with  other 
finely  groimd  phosphate  is  intimately  mixed  with 
water  and  a  little  acid  or  acid  salt,  and  the  excess 
of  water  is  evaporated  by  heating  until  a  granulated, 
easily  distributed  product  is  obtained.  Suitable 
proportions  are  100  kilos,  of  degelatinised  bone 
meal,  40  of  water,  and  10  of  waste  sulphuric 
acifl.  The  acid  acts  as  a  preservative  and  also 
produces  soluble  phosphat«  which  forms  a  binding 
agent  with  any  residual  gelatin. — F.  Sodx. 

Carnultitic  waste  salts  ["  Abraumsatze  "]  ;    Process 

for  treating to  obtain  products  for  fertilisers. 

E.  Seidl.    Ger.  Pat,  281,913,  Sept.  5,  1912. 

The  material  is  heated  and  subjected  to  a  very 
high  pressure,  to  promote  fusion  of  the  magnesium 
chloride  hexahydrate  and  facilitate  separation  of 
the  molten  product  from  the  "  Hartsalz  "  -like 
residue.     The  latter  may  be  used  as  a  fertiliser. 

— F.  SODN. 
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ferliligfrs     ronlaining     ammonia     and     phospkorir 

acid  ;     I'rocrsa   for    tnaking .       JI.    (ierlach. 

Cier.  I'at.  2«2,9ir>,  Jan.  20.   19U. 

<'.\Lrif.M  phosphato.s  is  tn^atod  first  witli  sulphuric 
■at-iil  and  tlu'n  with  gaseous  ammonia. — K.  H.  T. 

Production   of   a   copper  lime   mixture   [i)isecticide]. 
Ft.  Pat.  473,710.     See  XIXb. 


XVII.— SUGARS  ;    STARCHES;    GUMS. 

Cane   juices ;     Influence    of   temperature    itixni    the 

viscous    fermentation    of .        W.    L.     Owen. 

Inttrn.  .Sugar  J.,  l!>lo,  17,  275 — 280. 

SSamples  of  fresh  cane  juice  contained  in  flasks 
phigjfed  with  cotton-wool  were  maintained  at 
temperatures  averajjing  !»■."> ^,  12\  and  34"  ('.,  and 
allowed  to  ferment  spontaneously  during  a  week, 
at  the  end  of  which  time  the  viscosity  and  the 
relative  numbers  of  "  viscous  bacteria  "  and  of 
yeasts  per  c.c.  were  ascertained.  The  naost 
favourable  temperature  for  bacteria  causing  the 
so-called  "  viscous  fermentation  "  was  found  to  be 
between  10"  and  10' C.  while  that  for  yeiusts  and 
bacteria  not  producing  gummy  substances  was 
liigher.  These  results  corroborate  oliservations 
regarding  the  appearance  of  viscous  fermentation 
in  the  sugar  factories  of  Louisiana. — J.  P.  O. 

"  Frothy  fermentation  "  of  the  after-products  of  the 

cane  sugar  industry  ;   Cause  of  the .     H.  C. 

Prinsen  Geerligs.     Louisiana  Planter,  1915,   54, 
205—20(3. 

AccoRDiNti  to  Lafar  (bsterr.-Ungar.  Zeits.  Zucker- 
iud.,  1914.  42,  737).  and  to  Herxfeld  and  Kraisy 
<I)eut.  Zuckerind..  1914,  39,  197).  the  sudden  and 
considerable  evolution  of  gas  known  as  "  frothy 
fermentation,"  wliich  occurs  in  after-products  and 
molasses,  is  caused  by  the  interaction  between  the 
reducing  sugars  and  amino-acids,  the  former  being 
pro<luced  either  by  heating  or  by  certain  thermo- 
j>hilic  yeasts,  and  the  latter  being  already  present. 
While  admitting  that  so  far  as  the  beet  sugar 
industry  is  concerned  this  explanation  may  satis- 
factorily cover  all  known  facts,  the  author  con- 
siders it  inapplicable  to  the  cane  sugar  factory  for 
<he  following  reasons  :  the  amino-acid  content  of 
cane  products  is  small  ;  the  odour  proiluced  by 
■"  frothy  fermentation  "  is  disagreeable,  whereas 
that  resulting  from  the  reaction  indicated  is 
pleasant  ;  and  the  evolution  of  gas  should  com- 
mence during  clarification  and  elimination,  yet  it 
is  always  retarded  until  the  last  stages.  "  Frothy 
fermentation  "  of  cane  products  is  considered  to 
he  due  to  the  spontaneous  decomposition  of  pro- 
ducts resulting  from  heating  retlucing  sugars  with 
alkalis,  and  of  products  formed  by  superheating, 
formic,  acetic,  and  humic  acids  and  carbon  dioxide 
and  other  gases  being  thus  formed.  In  a  Java 
cane  factory  operating  the  carlionatation  process, 
an  excess  of  lime  had  inadvertently  been  added, 
and  previous  to  the  stage  at  which  the  molasses 
■was  boiled  to  yield  a  second  sugar  nothing  al)normal 
liad  been  noticed  ;  but  at  that  point  a  particidarly 
"violent  "  frothy  fermentation  "  occurred,  after  the 
■termination  of  which  the  contents  of  the  crystal- 
lisers  was  transformed  into  a  black  charred  mass 
■evolving  acrid  odours. — J.  P.  O. 


Filler-press   cake;     Fertiliser    value   of- 


By- 


products    of    the    cane    sugar    industry.     W.    E. 
Cross.     Intern.  Sugar  J.,  1915,  17,  2(57 — 271. 

Analyses  made  of  filter-press  cakes  from  cane 
sugar  factories  in  Tucuman  showe<l  them  to  vary 
in  composition  according  to  the  process  of  clarifica- 
tion followed,  the  limiting  values  (as  percent^ages 
on  the  dry  substance)  of  the  principal  constituents 
tieing  :   lime,  2-95 — 11-20;   phosphoric  acid,  304 — 


7-81  ;  nitrogen  (as  ammonia),  2-27 — 3-33  ;  and 
organic  matter,  50 — 70.  Taking  the  price  of 
phosphoric  acid  (citrate-soluble)  and  nitrogen  (as 
ammonia)  to  be  $0-21  and  $2-70  per  ton  per  i^nit, 
the  average  value  of  this  bv-product  would  range 
between  .$10  and  $12  per  ton.  without  taking  into 
consideration  tlie  value  of  the  lime  and  organic 
matter.  It  is  urged  that  the  cake  should  never  be 
sold  by  the  planter,  but  that  after  drving,  it  should 
be  returned  to  the  land  on  which  "the  cane  was 
grown. — J.  I».  O. 

Working-up  ofsugarbeels  in  the  distillery.    VVindisch. 
^ee  XVIII. 

PATE^fTS. 

Glucose    from     sUirrk  ;      Production     of  - 


^      ,  .     H. 

\\  ulkan,  Budapest,  Assignor  to  Dextrin  Auto- 
mat. G.  m.  b.  U.,  Vienna.  U..S.  Pat.  1,139,020, 
May  18,  1915.  Date  of  appl.,  Nov.  7,  1912. 
SxAitcH  is  treated  with  dilute  acid  to  produce  a 
dilute  sohition  of  ghicose,  which  is  then  made  to 
act  upon  successive  fresh  quantities  of  starch,  in 
presence  of  small  quantities  of  aci<i,  so  that  finally 
a  concentrated  solution  of  glucose  is  obtained 
without  evaporation.  The  concentrated  solution 
is  neutraliseil  with  borax. — .T.  H.  L. 

Lwimlose  ;    Manufacture  of  .     H.   L.   Cartier 

St.  Ren(^.     Fr.  Pat.  474,015,  Oct.  28,  1913. 

Juices  from  plants  <'ontaining  inulin,  laevulin,  or 
laevulose  are  saccliarified  and  treated  with  lime  to 
precipitate  the  tevulose.  The  washed  precipitate 
is  decomposed,  preferalily  l)y  sulphurous,  sulphuric, 
or  carl)onic  acid,  and  the  solution  of  licvulose 
filtered  from  calcium  salt  and  e\aporated. — J.  II.  L. 

Caramel;  Production  of .     J.  Lehmann.     Ger. 

Pat.  282,823,  :March  4,   1914. 

Carbohydrates  are  heated  with  acetic  acitl.  with 
or  witliout  addition  of  acetic  anhydride,  mineral 
acids,  sodium  acetate,  carbonate,  or  hydroxide,  or 
with  sodium  acetate  alone,  in  an  open  vessel, 
under  a  reflux  condenser,  or  under  pressure. 

—J.  n.  L. 

Glutamic  acid  and  alkali  chlorides  from  molasses, 
etc.  ;  Process  for  obtainim/  — ■ — .  Melassi- 
Schlempe  Ges.  Ger.  Pat.  280,824,  Dec.  18,  1912. 
The  mixture  of  alkali  chlorides  and  glutamic  acid 
hydrochloride,  obtained  by  the  treatment  of 
residues  from  the  beet  sugar  industry  with  con- 
centrated or  gaseous  hydrochloric  acid,  is  treated 
with  alcohol  and  gaseous  hydrochloric  acid.  The 
readily  soluble  ester  hydrochloride  is  obtained  and 
may  be  separated  from  the  insoluble  alkali 
chlorides,  the  filtrate  containing  glutamic  acid 
being  evaporated  to  a  syrup  and  saponified  by 
boiling  with  water.  Glutamic  acid  and  its  hydro- 
chloride may  be  added  to  baking  powders  and  are 
useful  al.so  as  therapeutic  substances. — F.  W.  A. 

Potato-starch  ;  Production  of by  bacterial  fer- 
mentation in  absence  of  air.  iM.  S.  Hansen. 
Ger.  Pat.  281,830,  Oct.  19,  1912. 
Potatoes  are  cut  into  small  pitn-es  and  kept  under 
water  in  a  closed  vessel  at  25' — 40 'C.  for  several 
days.  The  yield  of  starch  obtained  is  greater  than 
in  the  ordinary  process. — F.  W.  A. 

Dextrin  ;  Process  for  moistening  and  cooling  ■. 

H.  Wulkan,  Budapest,  Assignor  to  Dextrin 
Automat,  G.  m.  b.  H.,  Vienna.  U.S.  Pat.  1,139,021, 
May  18,  1915.    Date  of  appl.,  Aug.  13,  1913. 

A  HOT  mixture  of  air  and  steam  is  brought  into 
contact  with  dextrin  whilst  the  latter  is  agitated 
and  maintained  at  40° — 50°  C.  The  vessel 
containing  the  dextrin  may  be  kept  at  the  desired 
temperature  by  pa-ssing  cold  air  through  a  jacket. 
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and  the  same  air  may  afterwards  be  mixed  with 
steam  and  introduced  into  the  vessel. — J.  H.  L. 

Locitst  beans  ;  Process  for  obtaining  gum  jroni 


in  the  form  oi  a  pure  and  dry  poioder.  A.  Pinel. 
First  Addition,  dated  Oct.  15,  1913,  to  Fr.  Pat. 
470.899,  June  2tj,  1913  (see  Eng.  Pat.  13,508  of 
1914  ;  this  J..  1915,  43). 

The  grinding  of  the  dried  material  is  facilitated  by 
carrying  out  the  preliminary  moist  grinding  in 
presence  of  the  minimum  amount  of  moisture 
necessary.  The  beans  need  not  first  be  decorticated, 
and  the  process  may  be  applied  to  beans  of  the 
bastard  locust  tree. — J.  H.  L. 

Sttgar-canc  and  similar  saccharine  material;  Ex- 
traction of  juice  from .   O.  Meugelbier.  Berlin. 

U.S.  Pat.  1.141.572,  June  1,  1915.  Date  of 
appl.,  Sept.  t5,  1913. 

See  Ger.  Pat.  261,999  of  1912  ;  this  J.,  1913,  920. 

Production  of  glucose  and  ethyl  alcohol  [from  saic- 
d-ust,    etc.].     Fr.    Pat.    473,925.     See    XVIII. 


XVIII.— FERMENTATION  INDDSTRIES. 

a-O'hicosidasc ;    Influence    of    acetic    acid    on    the 

synthetic    and    hydrolytic    activities    of .     E. 

Bourquelot  and  A.  Aubry.  Comptes  rend.,  1915, 
160,  742—745.  (See  this  J.,  1915,  159.) 
The  hydrolytic  and  synthetic  actions  of  a-gluco- 
sidase  (from  air-dried  bottom-fermentation  yeast) 
with  respect  to  a-methylglucoside,  were  studied  in 
presence  of  various  amounts  of  added  acetic  acid. 
The  normal  equilibrium  was  attained  both  in 
hydrolytic  and  synthetic  reactions  in  presence  of 
concentrations  of  acid  np  to  001  "o  ;  between 
0-01  %  and  0-06  °i  this  equilibrium  was  not  reached 
in  either  reaotion,  and  in  presence  of  006%  of  acid 
no  hydrolysis  or  synthesis  occurred.  When  the 
normal  equilibrium  was  not  attained  the  enzyme 
was  found  to  have  been  destroyed,  for  no  further 
action  took  place  after  the  solutions  had  been 
neutralised.  o-Glucosidase  is  therefore  very  sensi- 
tive towards  acids,  and  the  fact  that  the  hydrolytic 
and  synthetic  functions  are  affected  to  the  same 
extent  confirms  the  view  that  they  are  the  work 
of  a  single  enzyme. — J.  H.  L. 

Distillery  ;  Working-up  of  sugar-beets  in  the .  K. 

W^indisch.     Z.  Spiritusind..   1914.  37,  580—581. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  234. 

The  difficulties  associated  with  the  working-np  of 
sugar-beets  in  distilleries,  such  as  the  formation 
of  excessive  "  head  "  during  fermentation  and  the 
"  fobbing  "  of  the  mash  during  distillation,  may 
be  avoided  by  the  addition  of  green  malt  after  the 
charge  has  been  blown  out  into  the  cooling  vat. 
Presumably  the  malt  enzvmes  dissolve  the  hemi- 
celluloses  of  the  cell  walls  of  the  beets  and  so 
produce  a  thinner  mash.  Fermentation  may  be 
effected  by  "  lactic  acid-  or  sulphuric  acid-veast," 
pitched  at  20° — 22°  C.  ;  it  occupies  about  3  days, 
and  the  "  head  "'  can  be  kept  within  limits  by 
stirring  the  mash.  The  charge  per  1000  litres 
<apa<?ity  of  the  vats  is  600 — 700  kilos,  of  beets. 
The  mash  usually  attenuates  to  1-2° — 1-3°  Balling. 
The  yield  of  alcohol  per  100  kilos,  of  roots  con- 
taining 16  %  of  sugar  is  9-5 — 10  litres.  The  vinasse 
from  beets  is  greater  in  amount  but  of  rather 
lower  nutrient  value  than  that  from  potatoes. 
When  beets  are  worked  as  well  as  potatoes  or 
maize,  they  should  be  steamed  and  saccharified 
separately.     (See  also  Antal,   this  J.,   1911,   825.) 

—J.  H.  L. 


Patents. 

{Bop]  oasts,  drying  kilns  and  the  like.  W.  L.  White 
and  A.  W.  Flvans,  Bu'mingham.  Eng.  Pat. 
20,893,  Sept.  16,  1913. 

The  construction  specified  in  Eng.  Pat.  21,039  of 
1912  (this  J.,  1913,  955)  is  modified  as  regards  the 
means  for  raising  and  folding  back  the  segments 
of  the  movable  floor  ;  both  movements  are  effected 
by  the  same  cables,  and  means  are  provided  for 
shaking  the  segments. — J.  H.  L. 


Beer  ;  Production  of  - 


Nathan  Institut  A.-G., 


Zurich,  Switzerland.  Eng.  Pat.  564,  Jan.  8, 
1914.  Under  Int.  Conv.,  Jan.  8,  1913.  (See 
also  Eng.  Pats.  16,355  of  1898,  8526  of  190U 
20.534  of  1904,  519,  5619  and  28,261  of  1900  ;. 
this  J..  1899,  700  ;  1902,  491  ;  1905,  100  ;  1906, 
603,   1229  ;   1907,  427). 

Caebon  dioxide  free  from  ah-  is  passed  through, 
worts,  before  or  during  fermentation,  to  remove- 
dissolved  air ;  before  being  used  again  the 
gas  is  completely  freed  from  oxygen  by  passing  it 
over  heated  copper  scraps,  or  together  with 
hydrogen  over  platinum  black  or  palladium 
asbestos,  or  by  means  of  ferrous  sulphate  or  yeast 
which  is  in  need  of  air.  The  early  stages  of  fer- 
mentation may  be  so  conducted,  e.g.,  at  a  low 
temperature,  that  the  yeast  remains  near  the 
bottom  of  the  wort,  and  after  the  rising  gas  has 
swept  out  the  dissolved  air  the  yeast  is  roused, 
preferably  by  means  of  the  fermentation  gas  from 
which  the  oxygen  has  been  removed.  To  eluninate 
the  last  traces  of  oxygen  from  beer  in  the  maturing: 
cask,  the  beer  is  bunged  down  under  liigh  pressure 
until  the  yeast  has  subsided,  and  then  the  pressure 
is  reduced  so  that  the  yeast  i-ises  and  absorbs  all 
the  dissolved  oxygen.  Apparatus  is  also  claimed 
which,  when  connected  with  a  pipe  conveying 
carbon  dioxide,  automatically  indicates  the  pre- 
sence of  air  in  the  gas  ;  a  by-pass  from  the  pipe 
leads  a  small  proportion  of  the  gas  through  a 
solution  of  potassium  hydroxide,  and  any  air 
accumulates  unabsorbed  until  by  its  presstire  it 
actuates  an  electric  device  wliich  allows  it  to 
escape  and  rings  a  bell. — J.  H.  L. 


Fermentation  ;     Method  of- 


A.   Lebbe.     Fr. 


Pat.  473,849,  June  22,  1914.     Under  Int.  Conv.,. 
June  24,  1913. 

To  avoid  the,  necessity  #or  artificial  cooling,  fer- 
mentation is  conducted  in  shallow  vats  of  large 
area  ;  the  depth  of  the  wort  depends  on  its  density 
and  on  the  surrounding  temperature. — J.  H.  L. 

Wort  ;      Method    of    extracting  - 


-from  m,ashes, 
J.  .Schaefer,  Frankfort,  Germany.  U.S.  Pat- 
1.141,491,  June  1,1915.  Date  of  appl..  Mar.  19, 
1912. 

In  a  mash  filter  the  grain  cakes  are  trapezoidal 
in  shape  and  increase  in  thickness  towards  the 
bottom,  and  their  faces  are  ribbed  uniformly  from 
top  to  bottom.  They  are  treated,  tlu-ough  the 
ribbed  portions,  with  water  introduced  into 
alternate  spaces  between  the  cakes,  \vithout  altera- 
tion of  the  pressure  on  the  cakes  at  any  part  of 
their  surfaces  due  to  the  head  of  the  water.  Eacli 
cake  is  thus  sparged  uniformly  throughout. 

—J.  H.  L. 

Wines;      Manufacture    of    sparkling and    alt 

gaseous  or  fermented  beverages,  and  their  sterilisa- 
tion by  oxygen  under  pressure.     A.  Chaussepied. 
First  Addition,  dated  June  9,  1914,  to  Fr.  Pat. 
470,539,  June  17,  1913  (this  J.,  1915,  194). 
In   the    manufacture   of   sparkling   wines   by   the 
process  described  in  the  main  patent,  the  albumiri 
may  be  precipitated  by  addition  of  tannin  solution 
after  fermentation  is  complete,  so  that  injury  tc* 
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the  yeast  by  an  excess  of  tannin  is  of  no  conse- 
quence. If  priming  is  necessary  it  is  also  added 
at  this,  staj^'e,  and  darilication"  is  completed  by 
stroni;  chillinj;.  Injection  of  oxygen  is  then  un- 
necessary for  sterilisinic  the  wiiie,  though  it  is 
sometimes  desirable  i>n  otlier  jrroimds.  \arious 
modifications  of  the  apparatus  previously  claimed, 
are  described.  In  some,  provision  is  made  outside 
tlie  closed  vessel,  for  the  refrigeration  and  storage 
of  the  fermentation  gases  under  pressure  until 
they  are  returned  to  the  vessel  to  rouse  or  chill 
the  wine.  When  the  wine  is  racked  from  the 
closed  vessel  it  passes  through  a  regulating 
apparatus  in  which  suspended  niattei-s  are  re- 
moved, anti  which  automatically  regulates  the  out- 
flow of  the  wine  so  as  to  maintain  a  constant 
pressure  and  avoid  fobbing. — J.  H.  L. 

Fcnncnlitiy  siilphilc   [rtllulnsc]   Ur/uor  ;    A/)  pa  rat  us 

ior .     1*.     <;.     Kkstroni.     Harniis,     Sweden. 

l'..'^.    Pat.    1.13it.5(i7,    May    18,    1915.     Date   of 
app!..  Mar.  2,   1U12. 

SriPHiTE  liquor  is  supplied  <-entrally  to  a  fermen- 
tation vat  by  a  pipe,  which  is  provided  at  its  end 
with  an  extension  having  horizontal  discharging 
arms  of  different  lengths  which  rotate  close  to  the 
bottom  of  the  vat,  the  ends  being  Vient  so  as  to 
discharge  the  liquor  tangent ially.  Tlie  liquor  is 
drawn  off  from  the  vat  below  the  level  of  the  spent 
yeast,  by  means  of  a  horizontal  pipe  provided  with 
a  valve  to  close  its  inner  end,  and  with  a  vertica^l 
pipe  extending  upwards  above  the  level  of  the 
healthy  yeast,  and  open  at  its  upper  end,  so  that, 
by  means  of  two  valved  discharge  pipes,  either 
fermented  liquor  or  spent  yeast  may  be  drawn  ot^'. 

—B.N. 

Glwoae  and  ethyl  alcohol  \froni  sairdust,  etc.]  ;  Pro- 
duction  of .     A.    de    I'osnanskv.     Fr.    Pat. 

47.S,925.    Oct.    -22,    19i:<.     (See    also    Fr.    Pats. 
4t>4.502  and  468,188  ;   this  J.,  1914,  497,  978.) 

To  ensure  more  uniform  heating  and  avoid  local 
formation  of  empyreuniatic  products  injurious  to 
yeast,  the  sawdust  is  heated  with  a  much  larger 
proportion  of  liquid  than  hitherto,  e.g.,  with  5 — 6 
times  its  weight.  Instead  of  one  prolonged  heat- 
ing with  strongly  acid  liquid,  the  material  is  heated 
several  times  with  fresh  quantities  of  acid  of  con- 
centration not  exceeding  2"o- — J-  H-  !-'• 

Diastase    preparations  ;      Production     of .      I. 

Pollak.     Ft.  Pat.  473,47ti,  May  5,  1914.     Under 
Int.  Conv.,  May  23,   1913. 

Malt  is  extracted  repeatedly  with  water  in  presence 
of  calcium  carbonate  or  analogous  substance,  the 
residue  is  saccharified  at  6.5 — 6t»'  C  and  the 
resulting  solution,  after  being  clarified  and  cooled, 
is  mixed  with  the  extracts  oVitained  previously. 
The  mixture  is  treated  with  a  small  quantity  of  a 
.strong  reducing  agent,  such  as  a  tliiosulphate  or 
sulphoxylate,  and  concentrated  i)i  vacuo  to  a 
syrup. — A.  S. 

Diastase     preparations  ;      Production     of .     I. 

Pollak.     Ger.  Pat.  283,001 ,  Mav  30,  1913.  Under 
Int.  Conv.,  .May  23,  1913. 

Diastase  extracts  are  prepared  and  concentrated 
in  presence  of  a  reducing  agent,  or  small  quantities 
of  a  reducing  agent  are  added  to  diastase  pre- 
parations, after  concentration,  preferably  at  about 
40'  C.  Stable  solutions  of  diastase  are  obtained, 
for  example,  liy  treating  extracts,  which  have  not 
been  concentrated,  with  hydrosulphurous  or 
sulphoxylic  acid  or  their  salts  or  derivatives,  or  with 
compounds  of  sulphurous  acid  with  formaldehyde. 
Addition  of  strong  reducing  agents  prevents 
almost  entirely  the  loss  of  activity  which  otherwise 
occurs  when  solutions  of  diastase  are  concentrated 
in  vacuo,  partially  restores  the  activity  of  pre- 
parations which  have  been  impaired  by  beat,  and 


helps  to  conserve  the  activity  of  dilute  solutions  of 
diastase. — J.  H.  Jj, 

Fermentation  of  sugar  and  saccharine  materials  [by 
Bacillus  macerans]  ;    Production   of  acetone  and 

iilcdhcil  Iji) .      Farbcnfabr.   voim.   F.   Bayer 

und  Co.  Ger.  Pat.  283,107,  July  19-  1913. 
Indifferent  materials,  such  as  asbestos,  filter 
paper,  or  brewers'  grains,  are  added  to  the  fer- 
menting mass  ;  fermentation  is  thus  accelerated 
and  the  yield  of  alcohol  and  acetone  greatly 
increased.— J.  H.  L. 

Alcoholic  fermentation  ;     Process   of .      R.    dc 

Fazi,  Borne.    T'.S.  Pat.  1.140,882,  Mav  25,  1915. 
Dateof  appl.,  Jan.  2t>,  1914. 

See  Eng.  Pat.  1335  of  1914  ;    this  J.,  1914,  936. 

Diastase    preparations  ;     Production    of .       I. 

Pollak.    Fr.  Pat.  473.475,  Mav  5,  1914.    Under 
Int.  Conv.,  May  23,  1913. 

See  Ger.  Pat.  283,001  ;   preceding. 

Production  of  caramel  Ger.  Pat.  282,823.  SeeXVU. 

Production    of  dried   yeast  for   nutrient   ■purposes. 
Ger.  Pat.  283,177.     See  XIXa. 


XIX*.— FOOD?. 

Milk;    The  alcohol  Icct  in  relation  to .     S.  H. 

Avers  and  \V.  T.  Johnson.     U.S.  Dept.  Agric, 
Biill.  No.  202,  May  12,  1015.     35  pages. 

Milk  which  is  not  fresh  coagulates  when  mixed 
with  its  own  volumeof  08  °„  alcohol  {see  Fendlerand 
Borkel.this  J.,  1911,043).  When  applied  to  mixed 
market  milk,  the  test  may  be  positive  as  a  result 
of  changes  produced  by  bacterial  action.  There 
does  not  appear  to  be  any  definite  relation  between 
the  alcohol  test  and  the  number  of  bacteria  in  the 
milk,  but,  in  general,  when  bacterial  growth  has 
advanced  to  a  point  where  chemical  changes  are 
produced  in  the  milk,  the  test  will  be  positive  as  a 
result  of  lactic-  or  rennet-fermentation,  or  a  mixture 
of  both.  The  addition  of  alizarin  to  the  alcohol 
used  in  the  test  serves  as  an  indicator  of  the  acidity 
of  the  milk  and  gives  some  additional  information 
as  to  the  kind  of  fermentation  which  has  taken 
place.  It  is  possible,  to  a  certain  extent,  to 
differentiate  betw  een  acid-  and  rennet -fermentation 
by  neutralising  the  milk  Iiefore  the  alcohol  test  is 
applied  ;  if  the  coagulation  is  due  solely  to  acidity 
the  test  will  be  negative,  otherwise  it  will  be 
positive.  The  alcohol  test  is  of  value  only  as 
all'ording  evidence  that  the  milk  is  abnormal  and 
should  be  examined  liy  other  tests.  Titration  of 
the  milk  with  alcohol  does  not  seem  to  ofTer  any 
advantages  over  the  usual  way  of  applying  the 
test.— W.  P.  S. 


Determination    of 
— .     T.  Macara. 


Flours    and    baking    powders ; 

carbon  dioxide  in  self-raising 

Analyst,  1915,  40,  272—275. 
The  author  suggests  that,  for  the  valuation  of 
baking  powders  and  similar  preparations,  the 
"  apparent  "  available  carbon  dioxide  should  be 
determined,  i.e..  the  amount  of  carbon  dioxide 
evolved  on  boiling  with  water  for  30  mins.  ;  this 
includes  the  carbon  dioxide  liberated  by  the  action 
of  the  acid  ingredient,  and  25%  of  the  carbon 
dioxide  present  in  the  excess  of  bicarbonate  (when 
boiled  for  30  mins.  with  water,  sodium  bicarbonate 
yields  25-58%  of  the  total  carbon  dioxide). 
iFive  grms.  of  the  baking  powder  is  treated  in  a 
flask  with  100  c.c.  of  alcohol  and  100  c.c.  of  water, 
100  c.c.  of  Uquid  paratTin  and  a  few  pieces  of 
pumice-stone  are  added,  and  the  mixture  is  boiled 
for  15  minutes,  the  evolved  carbon  dioxide  being 
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absorbed  in  excess  of  barium  hydroxide  solution  ; 
500  c.c.  of  boiling  water  is  then  added  to  the  flask 
and  the  boiling  continued  for  a  further  15  minutes. 
The  excess  of  barium  hydroxide  is  then  neutralised 
and   the   barium   carbonate   titrated. — W.  P.  S. 

Candied  foods ;     Effect    of  the   mineral   content    of 

water  on .     H.  L.  Huenink  and  E.  Bartow. 

J.  Ind.  Eng.  Chem.,  1915,  7,  495—406. 

Beans  were  soaked  for  about  12  hours  in  water, 
then  rinsed  several  times,  covered  with  a  preserving 
syrup,  and  sterilised  by  heating  for  05  mins.  at  14  lb. 
steam  pressure.  When  water  containing  dissolved 
calcium  or  magnesium  salts  was  used,  the  beans 
after  treatment  were  considerably  harder  than 
when  distilled  w.iter  was  used,  and  with  water 
containing  more  than  300  parts  CaCU  per  million, 
or  an  equivalent  quantity  of  another  calcium 
or  magnesium  salt,  they  were  so  hard  as  to  he 
practically  worthless  commercially.  Sodium  car- 
bonate and  bicarbonate,  on  the  other  hand,  had  a 
softening  effect  and  caused  a  darkening  of  colour 
of  the  beans. — A.  S. 

Protein  ;    Combimition    of 


■  icith  halogen  acids. 
J.  H.  Long  and  M.  Hull.  J.  Amer.  Chem.  See, 
1915,  37,  1593—1606. 

The  amounts  of  halogen  acids  which  comliine 
with  casein,  fibrin,  and  egg  albumin  as  measured 
by  the  usual  indicator  titration,  are  low  and  not 
proportional  to  the  molecular  weights  of  the  acids. 
This  is  probably  due  to  the  more  or  less  complete 
dissociation  of  the  protein-acid  compounds  in 
aqueous  solution  ;  in  fact  a  large  part  of  the  acid 
may  be  washed  away  from  the  protein.  Definite 
compounds  can  be  obtained  from  mixtures  of 
protein  with  excess  of  halogen  acids  by  evaporating 
over  sidphuric  acid  at  low  temperatures,  then 
over  solid  alkali,  and  finally  drying  at  75°  C. 
These  compounds  contain  much  more  acid  than  is 
suggested  by  the  titration,  and  the  dry  salts  are 
extensively  dissociated  when  mixed  with  water. 
The  combining  proportion  is  relatively  greater  for 
hydriodic  than  for  hydrobromic  acid,  and  greater 
for  hydrobromic  than  for  hydrochloric  acid.  It 
the  evaporation  of  the  acid-protein  mixture  is 
carried  out  on  a  water-bath  the  behaviour  of 
hydrochloric  and  hydrobromic  acids  is  essentially 
the  same,  but  much  larger  quantities  of  hydriodic 
acid  are  taken  up,  and  it  seems  probable  that 
substitution  l)y  the  iodine  in  the  protein  nucleus 
occurs  with  consequent  loss  of  protein  reactions. 

— G.  F.  M. 

Determination  of  trypsin  in  gastric  contents.  Spencer. 
See  XXIII. 

Patents. 

Stock  food  and  method  of  preparing  the  same.  T.  B. 
Walker,  Austin,  Tex.  U.S.  Pat.  1,140,638, 
May  25,  1915.    Date  of  app!.,  May  29,  1913. 

Cellulose  waste  material  is  heated  under  pressure 
with  hydrocliloric  acid;  to  convert  the  cellulose 
partially  into  saccharine  substances  ;  the  mixture 
is  freed  from  resinous  substances,  neutralised,  and 
the  liquid  portion  is  separated,  evaporated,  and 
again  mixed  with  the  solid  portion. — W.  P.  S. 

Food  from  bean  vines  ;  Manufacture' of .    D.  Y. 


Strauss,  Artesia,  Cal.,  Assignor  to  California 
Retarder  and  Fibre  Co.,  Los  Angeles,  Cal.  U.S. 
Pat.  1,141,079,  May  25,  1915.  Date  of  appl., 
March  24,   1914. 

Bean  vines  are  boiled  with  water  and  the  aqueous 
extract  is  separated  ;  the  vines  are  next  crushed 
between  rollers,  whereby  a  further  quantity  of 
extract  is  expressed,  and  then  rinsed  with  water. 
The  rinsing  water  is  mixed  with  the  extracts,  the 
liquid  is  concentrated,  and  an  absorbent  edible 
material  is  added. — -W.  P.  S. 


Lactic     acid    bacteria ;     Manufacture    of    durable 

ferment  preparations,  especially  of .   M.  GroU. 

Ger.  Pat.  282,296,  Sept.   19,   1913.    Under  Int. 
Conv.,  Sept.  21,  1912. 

Bacteria  cultures,  alone  or  together  with  other 
substances,  such  as  phosphates,  organic  acids,  etc., 
are  mixed  with  confectionery  sugar,  i.e.,  sugar 
which  has  been  so  treated  that  it  shows  no  tendency 
to  crystallise,  and  remains  moist  (22 — 24%  HjO) 
even  when  kept  tor  a  long  time.  A  preparation  of 
Bacillus  bulgarinis,  for  example,  is  obtained  by 
inoculating  whole  milk  with  a  pure  culture  of  the 
bacillus,  incubating  for  2  hours  at  40°  C,  removing 
the  whey,  and  mixing  the  residual  .soft  curd  with 
an  equal  quantity  of  confectionery  sugar.  The 
product  may  be  coated  with  crystal  sugar,  choco- 
late, paraffin  wax,  etc.,  to  prevent  it  from  drying. 

— A.  S. 


Yeast  ;   Production   of  dried 


-  for  nutrient  pur- 


poses.   Versuchs-  und  Lehranstalt  fiir  Brauerei. 
Ger.  Pat.  283,177,  Oct.  31,   1913. 

Top-fermentation  yeast,  e.g.,  Weissbier  or  pressed 
grain  yeast,  is  neutralised  with  alkali  and  dried. 

—J.  H.  L. 

Milk,   cream,   beverages,   and  other  alimentary  sub- 
stances ;  Process  of  sterilising .     A.   Butter, 

Mentone.  Australia.   U.S.  Pat.  1,140,717,  May  25, 
1915.     Date  of  appl.,  Dec.  19,  1913. 

See  Eng.  Pat.  216  of  1914  ;  this  J.,  1915,  507. 
Kola  preparation  ;  Process  for  making  a  ■ 


■   G-C. 

Zimmermann,  Stuttgart,  Germany.  U.S.  Pat. 
1,180,934,  May  25,  1915.  Date  of  appl.,  June  27, 
1914. 

See  Eng.  Pat.  15,725  of  1914  ;  this  J.,  1915,  374. 

Production  of  a  hartnless  colourinq  nuitter  lor  food- 
stuffs.   Addition  to  Fr.  Pat.  460.441.    See  IV. 

Process   of   aromatising   fats    and    oils.     U.S.    Pat. 
1,140,629.    See  XII. 


XIXb.— WATER  PURIFICATION  ;   SANITATION. 

Bacteriological  examination  of  water  ;  Studies  on  the 

culture    media    employed    for    the .     /.     The 

Schardinger- Dunham  medium  for  testing  for  the 
presence  of  hydrogen  sulphide-forming  bacteria. 
E.  M.  Chamot  and  H.  W.  Redfield.  J.  Amer. 
Chem.  Soc,  1915,  37,  1606—1630. 

A  concentration  of  3 — 4%  of  peptone  in  the 
final  inoculated  and  incubated  medium  is  best  for 
the  most  rapid  and  energetic  production  of 
hydrogen  sulphide.  In  3%  peptone  media  the 
presence  of  0-5 — 1%  of  potassium  chloride  led  to 
quicker  and  more  uniform  results  than  with  any 
other  inorganic  salt  tried,  and  positive  indications 
of  liydrogen  sulphide  formation  were  obtained  in 
18  hours,  whilst  with  a  "  clean  "  natural  water  no 
hydrogen  sulphide  was  obtainable  in  72  hours. 
The  large  amounts  rapidly  produced  by  organisms 
of  sewage  appear  not  to  be  due  primarily  to 
members  of  the  B.  coli  group.  The  organisms 
which  produce  hydrogen  sulpliide  do  not  actively 
ferment  carbohydrates  ;  testing  for  their  presence 
is  of  special  value  in  polluted  waters  in  which 
B.  coli  is  absent. — G.  F.  M. 

Waters ;    Determination    of    dissolved    oxygen    in 

polluted .    L.  W.  Winkler.    Z.  Unters.  Nahr. 

Genussm.,  1915,  29,  121 — 128.  Z.  angew.  Chem., 
1915,  28,  Ref.,  230. 

By  addition  of  calcium  hypochlorite  .solution  and 
sulphuric  acid  to  waters  containing  nitrites,  the 
nitrous  acid  is  rapidly  oxidised  to  nitric  acid  and 
the  organic  matter  is  more  slowly  converted  into 
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oompounils  which  no  loiiRor  absorb  the  dissolved 
oxyjten.  Aft«T  excoss  of  chlorine  has  lH?en  elim- 
iiiHt<-<l  by  potassium  thiocyanatc  the  oxygen  can 
Im-  ilctonnined  in  the  usual  manner  (by  Winkler's 
method),  except  that  nianpmous  sulphate  should 
be  use<l  insteati  of  the  chloride,  and  sulphuric  acid 
instead  of  hydrochloric  acid  for  acidifyinji-  In 
the  case  of  natural  or  waste  watei-s  heavily  charged 
with  organic  matter,  the  dissolved  oxygen  must 
be  determined  gasometrically. — J.  H.  L. 

Oxygen  demand  ;    Deiermhmt'wn  of  the  hiochcmic<d 

by  the  saltpetre  method  in  stoekyunls.  tannery 

and  corn   (maize)  produrts  wastes.     A.   Lederer. 
J.  Ind.  Kng.  ('hem.,  191.'),  7,  .")I4— 51(5. 

In  the  author's  method  (Amer.  .1.  Publ.  Health, 
April  and  .Mav,  lill,")),  samples  of  sewage  or  the 
like  are  incubated  for  10  or  20  days  at  20°  C. 
with  known  quantities  of  sodium  nitrate  solution, 
ami  the  residual  nitrite  and  nitrate  are  deter- 
mined, the  former  by  the  sulphanilic  acid- 
naphthylamine  method  and  the  latter  l)y  reduction 
with  aluminium  and  ostimation  of  the  ammonia 
with  Nessler's  reagent.  Assuming  that  2  mols. 
NaNO,  contain  five  atoms  of  available  oxygen, 
the  results  agree  satisfactorily  with  those  olitained 
by  diluting  the  sewage  with  fresh  wat*r  and 
incubating  (see  this  J.,  1!I14.  lltiS).  The  presence 
of  an  appreciable  quantity  of  nitrite  af  t<^r  incubation 
is  the  safest  indication  that  sulTi<'ient  so<lium 
nitrat«  has  been  used.  In  the  case  of  trade  wastes 
it  may  be  necessary  to  modify  the  method  in 
accordance  with  the  character  of  the  waste  in 
question.  In  some  cases  it  is  advisable  to  inoculate 
tlhe  sample  with  a  small  quantity  of  domestic 
.sewage  or  polluted  river  water  to  insure  etTective 
denitrification  of  the  sodium  nitrate.  If  free  acid 
be  present  it  should  be  neutralised  with  sodium 
bicarbonate.  Addition  of  sodium  bicarbonate 
is  necessary  also  in  the  case  of  corn  (maize)  products 
waste,  otherwise  denitrification  is  inhibited  by 
the  organic  acids  produced  by  fermentation  of 
carbohydrates  during  incubation.  If  the  waste, 
e.g.,  tannery  waste,  contain  caustic  alkali,  this  must 
be  neutralised  by  hydrochloric  acid. — A.  S. 

Lead    arsenate;      Valuation     of    commercial - 


H.  H.  Kobinson  and  H.  \'.  Tartar.  J.  Ind.  Eng. 
Chem.,  lOir,,  7,  1U'J~.502.  (See  also  this  J., 
1914,   1008.) 

The  practical  value  of  lead  arsenates  as  insecticides 
depends  upon  their  arsenic  content,  and  on  their 
insolubility,  which  prevents  them  from  injuring 
foliage.  In  examining  commercial  products  it  is 
of  importance  to  determine  water-soluble  impurities, 
as  these  may  have  an  injurious  action  on  foliage 
and  may  also  interact  with  lead  ai'senate  to  produce 
soluble  arsenic  compounds.  The  U.S.  Federal 
Insecticide  I^w  specifies  that  lead  arsenate  must 
not  contain  more  than  .50''oH2O.  less  than  12  5"o 
Aa,0(,  and  more  than  0-7.5";,  water-soluble 
ASjOj.  On  a  .50  "o  water  basis  pure  basic  arsenate 
of  lea<l  contains  only  ll-?!"!,  AsX)s  ;  it  is  therefore 
siiggested  that  separate  specifications  should  be 
frametl  for  lead  hy<lrogen  arsenate  and  basic  lead 
arsenate,  ('onimercial  preparations  were  found  to 
vary  considerably  in  composition  ;  some  con- 
tained large  proportions  of  lea<l  carbonate  and 
Sfduble  impurities.  The  content  of  lead  carbonate 
was  calculated  from  the  amount  of  carbon  dioxide 
yielded  by  the  sample  on  treatment  with  hydro- 
chloric acid. — A.  S. 

P.\TE.NTS. 

Feed  teater  supplied  to  steam  generators  ;   Apparatiis 

for    purifying .        H.     Hocking,     Liverpool. 

Eng.  Pat.  11,799,  May  13,  1914. 

Impure  water  containing  oil  or  grease  is  passed 
upwards  through  a  perforated  floor  to  the  upper 


part  of  a  chamber,  and  flows  over  a  submerged  weir 
m  the  centre  of  the  chamber  to  the  bottom  of 
the  adjacent  chamber  containing  an  annular  filtci-, 
the  water  passing  from  the  outsitie  to  the  central 
core.  The  water  outlet  of  the  filter  chamber 
maintains  the  level  of  tlie  wat<'r  in  the  first- 
chamber  above  the  mouth  of  the  weir  ;  much  of 
the  oil  is  separated  in  this  layer  of  water  above 
the  weir.  When  the  filter  gets  clogged,  the  water 
level  rises  and  the  water  overflows  into  a  small 
box  ovitside  the  ujiper  portion  of  the  first  chamber, 
in  which  is  a  floating  indicator. — J.  II.  J. 

Slerilisalion     of    water  ;      Ozoniser    for     the . 

Comp.  Industrielle  d'Ozone  Naturel  (Ion)  et 
des  Ravons  lIltra-^'iolets  par  les  I'roc.  I'iestrak. 
Ft.  Pat.  473,453,  Sept.  22,  1913. 

The  water  to  be  sterilised  is  passed  through  an 
exhaust  pump  and  draws  in  the  ozonised  air. 
The  mixture  of  water  and  air  leaving  the  pump 
falls  on  to  the  arms  of  a  turbine  enclosed  in  a 
circular  box.  in  which  the  water  is  completely 
sterilised  before  passing  out.  The  electric  current 
interrupter  is  worked  on  the  same  shaft  as  the 
turbine  and  regulates  the  action  of  the  induction 
coil.  The  turbine  may  be  \ised  alone  to  mix  the 
water  and  ozone  necessary  for  sterilisation. — J.  H.  J. 

Water  charqed  with  carbonic  acid  ;    Preparation  of 
.  L..Sarason.  Fr.  Pat.  473,(525,  June  17,  1914. 

The  water  is  ch.arged  with  carbon  dioxide  by 
addition  of  a  carbonate  and  an  acid,  and  chloro- 
phyll, haemoglobin,  or  their  derivatives,  are  added 
to  retard  evolution  of  the  gas. — J.  II.  J. 

Water,     especially     polluted     water    and    sewage ; 
Apparatus  for   the  clarification  and  purification 

of .     M.  C.  Brajon  and  P.  R.  Giraud.     Fr. 

Pat.  474,060,  June  12,  1914. 

Clarificatiox  is  effected  by  means  of  any  suitable 
i  filter  material  laid  on  an  endless  travelling  bed  on 
to  which  the  sewage  is  ted  slowly.  The  rate  at 
which  the  travelling  betl  advances  is  adjusted  so 
that  filtration  is  complete  when  the  bed  reaches 
the  end  of  its  run.  The  effluent  is  carried  to  a 
stream  or  a  bacteria  bed.  The  clogged  filtering 
material  falls  off  the  travelling  lied  at  the  end  of 
the  run  and  is  carried  by  an  elevator  to  the  upper 
part  of  a  dryer  where  it  passes  over  a  sifting 
cylinder  and  is  broken  \\p  and  dried,  the  dirt 
passing  through  the  perforations  into  a  hopper 
and  over  an  avixiliary  drying  cylinder.  The 
filtering  material  after  passing  over  the  sifting 
cylinder  is  ready  to  be  used  again. — J.  H.  J. 

.     Sucrofilter- 


Sterilising    tenter  ;     Process    for  — 

und  W^asserreinigungs-Ges.     Ger.    Pat.  2.SI,S10, 

June  7,   1913. 

I   The  water  is  treated  with  potassium  permanganate 

and  copper  sulphate,  the  latter  acting  as  catalyst 

in  the  oxidation  process  wliirli  completely  destroys 

the  bacteria.     The  necessary  amount  of  hydrogen 

1   peroxide  is  added  to  precipitate  the  excess  of  the 

reagents. — F.  W.  A. 

Water  ;     Regeneration    of    manganiferous    filterinj 

materieds  used  for  removing  mam/anese  from . 

J.  Tillmans  and  O.  Heublein.  Ger.  Pat.  283,151, 
Nov.  <),  1913. 
The  material,  e.g..  pyrolusite.  manganese-permu- 
tite.  etc.,  is  made  alkaline  and  exposed  to  a  current 
of  air  ;  after  being  washed  imtil  neutral  it  is  again 
ready  for  use. — J.  H.  L. 


Filler  beds  ;   Cleansing  of  - 


W.  Bobv,  London. 


Eng.  Pat.  15.370.  June  2H,  1914. 

A  .special  small  pipe  is  placed  inside  the  effluent 
collecting  pipe  in  mechanical  filters,  and  is  per- 
forated   with    holes    along    its    under    side.     Air 
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admitted  for  cleansing  first  fills  the  small  pipe, 
passes  out  through  the  perforations  into  the 
collecting  pipe,  and  from  the  latter  by  nozzles  into 
the  filter  bed.  In  lieu  of  the  inner  pipe,  the  collect- 
ing pipes  may  be  moulded  with  interior  flanges 
along  the  roof  on  each  side  of  the  nozzles,  so  as  to 
pro%-ide  a  continuous  air  channel  between  the 
flanges  and  the  walls  of  the  pipe. — J.  H.  J. 

Seirage  disinfection.  L.  C^  Frank.  Waslungton. 
D.C.  U.S.Pat.  1,141.0.50.  May  25.  1915.  Dateof 
appl.,    April  24, 1915.    (Dedicated  to  the  pubUc.) 

Sewage  is  admitted  to  a  closed  tank  by  a  pipe 
reaching  nearly  to  the  bottom,  and  passes  out  by 
another  pipe  opening  near  the  bottom  and  l^ent 
over  the  top  of  the  tank.  Steam  is  brought  into 
contact  with  the  sewage  by  a  pipe  which  passes 
through  the  side  of  the  tank  near  the  bottom,  and 
is  provided  with  a  valve  havmg  a  lost-motion  con- 
nection with  a  floating  arm. — J.  H.  J. 

Refuse  organic  tnatler :  Apparatus  for  the  pro- 
duction    of     valuable     products     from .     T. 

Craney.  Bav  City.  Mich.  U.S.  Pat.  1.140.502, 
May  25,  1915.     Date  of  appl..  June  28.  1913. 

The  material  is  fed  into  an  upright  retort  closed 
at  the  top  and  surrounded  by  a  vapour  chamber 
and  condenser.  A  tube  passes  from  the  vapour 
chamber  to  carry  off  the  gases  and  condensable 
products.  The  retort  has  an  active  combustion 
zone  in  its  lower  portion  and  a  destructive  dis- 
tillation zone  above.  The  latter  is  surrounded  by 
the  condenser,  and  the  former  by  a  chamber  which 
collects  the  condensed  products  from  above  and 
also  is  provided  with  a   vapour-discharge  pipe. 

—J.  H.  J. 

Copper-lime  mixture  [iyisecticide]  :  Production  of 
a .    M.Maguet.    Fr. Pat. 473.710.  Oct.  9,  1913. 

By  treating  f[uicklinie  with  copper  sulphate  solu- 
tion of  known  strengtli.  a  mixture  of  cupric 
hydroxide  and  calcium  sulphate  is  obtained  as  a 
homogeneous,  dry,  impalpable  and  extremely  light 
powder,  suitable  for  dressing  vines.  The  process 
may  be  varied  by  adding  water  to  a  mixture  of 
quicklime  and  dehydrated  copper  salt. — E.  H.  T. 

Nitrof/enous    bases ;      Process    for    increasing    the 

fungicidal  and  insecticidal  action  of .     Chem. 

Fabr.  Florsheim  Dr.  H.  Noerdlinger.  Ger. 
Pats.  {A)  279,564  and  (b)  279..56o,  Dec.  16,  1913. 
Additions  to  Ger.  Pat.  257.848  (this  J..  1913, 
479  ;  see  also  Ger.  Pat.  276.685  ;  this  J..  1914, 
1025). 

Bases  from  tar  or  tar-oils,  or  those  obtained  by 
the  dry  distillation  of  other  nitrogenoxxs  substances, 
such  as  animal  oil  and  molasses,  are  treated  in 
acid  solution.  (A)  with  such  metals  as  iron,  zinc, 
tin,  magnesium,  or  aluminium.  (B)  by  the  passage 
of  an  electric  cvirreut. — F.  Sodx. 

Liquids  ;  Apparatus  for  treating ■  with  ultra- 
violet rays.  V.  Henri.  Paris,  aiid  A.  Hell^ronner 
and  M.  von  Recklinghausen.  Suresnes.  France, 
Assignors  to  The  E.  U.  X.  Co.,  Inc.  U.S.  Pat. 
1.140.818,  May  25,  1915.  Date  of  appl.,  March 
12,   1913. 

See  Eng.  Pats.  12,948  and  18.458  of  1910  ;  this  J., 
1911,  828. 

Water  and  other  liquids  ;  Apparatus  for  the  treat- 
ment of by  ultra-violet  rays.     V.  Henri.  Paris, 

and  A.  Helbronner  and  M.  von  Recklinghausen, 
Suresnes.  France,  Assignors  to  The  R.  U.  V.  Co., 
Inc.  U.S.  Pat.  1.140,819.  May  25,  1915.  Date 
of  api)l.,  Nov.  10.   1913. 

See  Eng.  Pat.  30,397  of  1909  ;  this  J..  1911,  151. 


Sterilisation  of  liquids.  A.  Helbronner  and  M.  von 
Recklinghausen.  Paris.  Assignors  to  The  R.  U.  V. 
Co..  Inc.  LT.S.  Pat.  1,141,056.  May  25,  1915. 
Date  of  appl.,  June  21.  1912. 

See  Fr.  Pat.  442,807  of  1911,  and  Addition  thereto  ; 
this  J.,  1912.  1004  ;    1913,  620. 

Process    of    disinfecting    and    cleaning.     Fr.    Pat. 
473.970.     See  VI. 

Manufacture  of  zeolites.     Fr.  Pat.  474.283.   See  VIl. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Heroin  ;    Rapid  determination   of  small  quantities 

of .     R.    Miller.     Amer.    J.    Pharm.,    1915, 

87,  248—250. 

Heroin"  in  the  al)sence  of  morpliine  and  other 
interfering  substances  may  be  estimated  colori- 
metrically  by  the  following  method  :  A  weighed 
quantity  containing  from  1/50 — 1/20  grain  of 
heroin  is  treated  in  a  Nessler  tube  witli  1  c.c.  of  1  % 
sulphuric  acid  and  3  c.c.  of  a  solution  consisting  of 
600  c.c.  of  commercial  sulphuric  acid.  300  c.c.  of 
water,  and  25  c.c.  of  40  "^  formaldehyde  solution. 
A  coloration  varying  from  straw  yellow  to  deep 
red  is  produced,  wliich  at  the  end  of  10  mins.  is 
compared  with  standard  tints ;  1/100  grain  of  heroin 
produces  a  very  perceptible  change  in  colour  when 
1/20  grain  of  the  sample  is  used.  The  presence  of 
cocaine  does  not  interfere  with  the  test. — G.  F.  M. 

Calamus  oil  ;    Separation   of  a   sesquiterpene  from 

Japanese .     Y.    Asahina   and    E.    Imai.     J. 

Pharm.  Chim.,   1915.   11,  299—301. 

Tre.'lTMEXt  of  the  lowest  boiling  fraction  of 
Japanese  calanuis  oil,  b.  pt.  120° — 140"  C,  with 
ethyl  magnesium  bromide,  at  170' — 180°  C.  with 
subsequent  treatment  with  water,  converts  the 
methyl  ether  which  it  contains  into  the  correspond- 
ing phenol  :  this  can  then  be  removed  by  alkali, 
leaving  a  tricyclic  sesquiterpene.  CijH.j.  which, 
after  distillation  in  i-acuo  over  sodium,  forms  a 
colourless  oil  \vith  a  smell  resembling  that  of  cedar 
oil.  1).  pt.  138°— 140°  C.  at  31  mm.,  sp.  gr.  0-9379 
at  20°  C,  n'u  =1-51009.  ai,=— 2-06°.  Oxidation 
of  the  highest  boihng  fraction,  b.  pt.  160° — 170°  C, 
with  potassium  permanganate  yields  asaryl- 
aldehyde,  confirming  the  presence  of  asarone 
already  recorded. — T.  C. 

Azulene,  a  blue  hydrocarbon.  II.  A.  E.  Sherndal. 
J.  Amer.  Chem.  Soc.  1915,  37,  1537 — 1544. 
(See  this  J..  1915.  150.) 

Azulexe  forms  ii  picrate  which  crystallises  from 
alcohol  in  jet  l)lack.  shiny  needles,  m.  pt.  120°  C. 
(with  deconip.).  The  hycirocarbon  was  isolated  as 
picrate  from  cubebs  oil,  camphor  oil,  and  the 
artificial  blue  gurjun  oil  olitained  by  the  oxidation 
of  gurjunene  with  sulphuric  acid  in  acetic  anhydride. 
Azulene  was  reduced  quantitatively  with  pallad- 
ium-hydrogen to  a  tricyclic  dihydro-sesquiter- 
pene.  C'lsHjr..  an  oil  with  a  faint  green  tinge, 
which  gave  an  intense  lihie  colour  «-ith  acetic 
anhydride  and  sulphuric  acid  or  with  bromine  and 
acetic  acid,  resembling  in  this  respect  and  in 
physical  constants  dihydro-a-gurjuneue.  Azulene 
l^robably  contains  an  aromatic  nucleus,  indicated 
by  the  ready  formation  of  the  picrate:  it  is 
tricvclic,  and  contains  four  ethvlenic  Unkings. 

— G.  F.  M. 

A.   L. 


Va7iilla   crtract  :   Acidili/  and  oi/i   of  — 

Winton.    A.    R.    Alhlight.    and    E.    H.    Berry. 
J.  Ind.  Eng.  Chem..  19^5.  7,  516—519. 

In  77  samples  of  extract  prepared  in  the  laboratory. 

bv    the    U.S.P.    method,    from    vanilla    beans    of 
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different  varietie.s  ftrailes-  mmI  lengths,  the  total 
acidity  raii;;o(l  fu>in  :!0  to  52  c.f.  of  .V  10  alkali 
per  lot)  c.c.  :  aoiilitv  other  than  that  due  to  vanillin 
(l)V  ditr.).  It— 42"c.c.  .V  10  alkali;  total  ash, 
•0  22 — 0-4:{  (inn.  per  100  c.o.  ;  soluMo  ash.  i)  IS — 
O;t0  grm.  ;  alkalinity  of  total  ash.  'M — ."i4  e.c.  -V  10 
acid;  alkalinity  of  soluhle  asli.  22^0  c.o.  .V  10 
acid.  The  vanillin  content  of  imitation  vanilla 
extract.^  may  bo  determined  approximately  l)y 
titrating  with  .V  10  alkali  the  ether  solution  of 
vanillin  and  coumarin  obtained  in  the  Hess  and 
Prescott  method  (this  .1..  ISOO.  S07,  r>25).— A.  S. 

•Counwrin,  particuhirUi  in  faiiilious  I'diiilla  extracts  ; 
Modification     of     l\'irhmann's     mctlutd    for     the 

flelrctioii  of  snuilt  iinioiDitji  of .    J.   K.  Pean. 

.T.  Ind.  Eng.  fheni.,  11)1.">.  7,  .->10. 

The  following  modilication  of  Wichinann's  method 
(this  J.,  1912,  83t*)  is  applicable  in  the  presence  of 
salicylic  acid  and  saciharin.  The  resiilue  left 
from  the  determination  of  alcohol  is  treated  with 
5  c.c.  of  ammonia  ami  extracted  with  l.">  c.c.  of 
ether :  conmarin  is  dis.solved  by  the  ether,  but 
vanillin,  salicylic  aciil.  and  saccharin  remain  in  the 
•aqiieons  layer.  The  ether  extract  is  evaporated, 
the  residue  treateii  with  five  drops  of  50 °o  potass- 
ium hydi-oxide  solution,  dried,  fused,  dissolved  in 
a  few  c.c.  of  water  acidulated  with  sulphuric  acid, 
and  extracted  with  chloroform.  The  chloroform 
solution  is  tested  for  salicylic  acid,  formed  from 
the  coumarin,  by  means  of  ferric  chloride. — A.  S. 

Epinephrine     [adrenaline]     content     of    snprarenal 

qlands  ;   Variation   in  the .    A.   Seidell  and 

F.  Fenger.  Hvg.  Lab..  U.S.  Publ.  Health 
.Service.  Bull.  lOO.  Xov.,  1914.  57 — 60. 

Ax.\.LY.SES  of  a  very  lar^e  number  of  samples 
collected  at  frequent  and  regular  intervals  in  the 
Union  Stock  Yards.  Chicago,  showed  that  the 
epinephrine  content  of  suprarenal  glands  from 
sheep,  hogs,  and  cattle,  varies  irregularly  during 
the  year.  Glands  from  cattle  are  much  larger 
than  those  from  sheep  and  hogs  and  contain  about 
twice  as  much  epinephrine.  .V  standard  of  0-25 ''o 
epinephrine  in  the  dried  powder  covdd  be  easily 
maintained  in  the  case  of  glands  from  sheep  or 
hogs  and  one  of  0-0%  for  glands  from  cattle  ;  a 
limit  of  0-4 — 0-5%  Ls  suggested  for  commercial 
desiccated  glands. — X.  S. 

Caffeine  and  antipyrine  in  admixlnre  :  Determination 

of .    \V.  ().   Kmerv  and  S.   Palkiu.    .T.  Ind. 

Eng.  them..  1915.  7,  .llO— 521. 

TriE  antipyrine  is  converted  into  monoiodo- 
antipyrine  anil  this  is  extracted  from  the  reaction 
naixture.  together  with  the  unchanged  caffeine,  bv 
means  of  chloroform  (see  this  .T..  1914.  9,S:i).  The 
residue  left  on  ev.iporation  of  the  chloroform 
solution  is  dried  tor  i  hour  at  105'  (\  and  weighed. 
It  is  then  ilissolved  in  5  c.c.  of  glacial  acetic  acid. 
the  solution  treated  with  10  c.c.  of  a  saturated 
aqueous  .solution  of  sulphur  dioxide,  diluted  to 
about  200  c.c,  and  the  iodine  precipitated  as 
silver  iodide  in  presence  of  nitric  acid  ;  the  weight 
of  silver  iodide  multiplied  by  0  S012  gives  the 
quantity  of  antipyrine,  and  l)y  l:5:!7  I  the  quantity 
of  iodoantipyrine  ;  by  sulitracting  the  latter  from 
the  weight  of  the  original  residue  the  quantity  of 
caffeine  is  obtained. — A.  S. 

He.ranicthnlenctetramine  :  Qudlernar;/  salts  of . 

///.  MonohatoiienatyUited  aromatic  amines  and 
their  hcramethyleneletraminiutn  sidts.  IV.  JMono- 
haloijenaci/laled  simple  amines,  ureas,  and  ureth- 
anes.  and  the  hexamethyleneietraminiiim  salts 
derived  therefrom.  W.  A.  Jacobs  and  .M.  Heidel- 
berger.  ,1.  Biol.  Chein.,  1915,  21,  103—152. 
(See  this  .1.,   1915,  034.) 

III.  The  paper  deals  with  compounds  obtained 
from    the   halogenacetvl   derivatives   of   aromatic 


aiuines  in  which  the  amino-group  is  connected 
directly  with  the  nucleus.  The  method  most 
frequently  used  for  the  chloroacetylation  cousLsted 
in  dissolving  1  mol.  of  the  base  in  toluene  or 
benzene,  adiling  an  excess  of  2.V  sodium  hydroxide 
solution,  and  then  introducing,  ilrop  by  drop, 
with  cooling  and  constant  agitation,  a  solutioi\  of 
1-25  mol.  of  ililoroarelyl  chloride  in  2  vols,  of  dry 
benzene  ;  the  chloroacetyl  derivative  usually 
crystallised  out  on  standing.  The  addition  of  the 
halogen  compoiuid  to  hexamethylenetetramine 
was  accomplished  .is  described  previously  {luc.  fit.). 
A  ilescription  is  given  of  the  preparation  and 
properties   of   over    llMI   dilTerent   compounds. 

1\'.  The  hexamethylenetetramine  salts  described 
in  this  paper  were,  with  one  exception,  of  purely 
aliphatic  origin.  They  were  all  readily  soluble  in 
water  ;  on  standing,  or  more  rapidly  when  heateil, 
the  solutions  decomposed  with  the  liberation  of 
formaldehyde  and  other  pro<lucts.  which,  contrary 
to  the  behaviour  observed  with  the  aromatic 
compounds,  renxained  in  .solution.  A  description 
is  also  given  of  the  preparation  and  properties  of  a 
number  of  chloroacetyl  comi>ounds  of  several  of 
the  simpler  amines.  In  all.  twenty-one  com- 
pounds and  salts  are  descrilied. — VV.  1'.  S. 


Acetylsalicylic    acid:    Formrttlon    of - 


I).    E. 

Tsakalotos  and   S.    Horsch.     Bull.   Soc.   Chim.. 
1915.  17,  180—190.    (See  also  this  J..  1915,  lOl.) 

The  speed  of  formation  of  acetylsalicylic  aciil  from 
salicylic  acid  and  acetic  anhydride  in  benzene 
solution,  was  measured  l)y  determining  from  time 
to  time,  at  constant  temperature,  the  decrease  in 
acidity  of  the  reaction  mixture  after  hydrolysis 
with  water.  The  reaction  was  found  to  be  of  the 
second  order.  At  about  90'  t'.  acetylsalicylic  acid 
in  l>enzene  solution  decomposes  with  appreciable 
rapidity  into  acetic  anhvdriile  and  salicvlsalieylic 
acid.— T.  C. 

Mercury  compounds  of  ht/dro-rybenzoic  acids.     H. 
Lajous.     ,T.  Pharm.  Cliim..  1915,  11,  279—285. 

Tete  basic  merciu'y  eompoiuid,  obtained  by  the 
'  interaction  of  sodium  salicylate  and  a  mercury  salt, 
or  from  salicylic  acid  and  yellow  mercuric  oxitle 
or  mercuric  acetate  at  100'  C  gives  none  of  the 
ordinary  mercury  reactions,  and  Buroni  ((laZ. 
Chim.  Ital..  1902."  32)  suggested  for  it  the  fonnula. 

H0.C,H3<^*;J>0.     Tliis  has   been   confirmed    by 

preparing  a  similar  salt  from  methylsalicylic  acid 
as  well  as  from  7H-hydroxybenzoic  acid.  The 
mercury  atom  probably  occupies  the  para-position 
to  the  carboxy-group.  for  anisic  acid  gives  the 
normal  mercury  salt,  whilst  ^(-hydroxybenzoic 
acid  behaves  anomalously,  giving  a  number  of 
basic  salts. — T.  C. 


Formaldehyde  ;     Salts   of  - 


H.    Franzen    and 


L.  llauck.     J.  prakt.  Chem..  1915.  91,  201-284. 
(.See  also  this  J..  1915.  249.) 

Bv  shaking  finely  divided  lead  hydroxide  with 
dilute  formaldehyde  solution  for  24  hours  a  white 
crystalline  deposit  of  a  lead  salt  was  produced,  to 
which  the  following  structure  is  assigned  : 
Cn,(()PbOCH,OPbOCH,OPb01I),+2H,0,  A 

similar  calcium  derivative,  Ca(O.CU.,dH);,  was 
obtained  by  shaking  milk  of  lime  for  a  short  time 
«-ith  formalin  :  the  substance  was  gradually 
decomposed  1)V  alcohol  or  water.  A  strontium 
salt,  CH.(OSr()CH,OH)2  -f7IIjO,  was  also  isolated; 
the  barium  salt  was  unstable.  Magnesia  gave 
an  indefinite  compound.  A  zinc  salt. 
CII.(OZnOH);+2H.O,  was  obtained  by  adding 
zinc  sulpliate  solution  to  an  equimoleeular  mixture 
of  formaldehyde  and  sodium  hydroxide  solution. 
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The  constitution  of  the  cadmium  salt  is  similar  to 
that  of  the  lead  salt  except  that  the  formula 
includes  9  mols.  H,0.  The  copper  salt  is  repre- 
sented as  Cu(OCH,dCuOCH,OH)o+2H,0.  Nickel, 
iron,  and  aluminium  failed  to  yield  derivatives. 
The  sulistances  were  dried  in  vacuo  over  sulphuric 
acid  and  potassium  hydroxide  ;  they  had  a  strong 
smell  of  formaldehyde,  and  dissolved  to  clear  solu- 
tions in  dilute  nitric  or  acetic  acids.  Such  salts 
are  regarded  as  intermediate  products  in  the  con- 
version of  formaldehyde  to  sugars  in  presence  of 
the  hydroxides  of  lead,  calcium,  etc. — J.  R. 

Determination  of  creatinine  and  creatine.  Occur- 
rence oi  creatine  [in  urine].     Morris.     See  XXIII. 

P.\TEKTS. 

DiacetytpyrocatecTiin-ortho-carboxyJic  acid  compound. 
E.  Rietz.  Eberfeld,  Germany.  Assignor  to 
Svnthetic  Patents  Co..  New  York.  U.S.  Pat. 
1.140,716,  May  25,  1915.  Date  of  appl.,  Oct.  6, 
1914. 

AcYLATED  catechol-o-carboxylic  acid  derivatives 
are  claimed  as  antipyretics,  particularly  diacetyl- 
catechol-o-carhoxvlic  acid,  of  the  probable  formula 
C,H3.(O.CO.CH3);.COOH(1.2.3.).  wliich  is  a 
whitish  powder,  of  m.  pt.  148' — 150°  C,  soluble 
in  the  usual  organic  solvents  and  insoluble  in 
water. — F.  Sp. 

Hydrogenation  and  dehydrogenation  of  carbon  com- 

poinds;   Process  foi .     Badische  Anilin  und 

Soda  Fabrik.  Fr.  Pat.  473.697,  May  30.  1914. 
Under  Int.  Conv..  June  21,  Julv  25  and  26, 
Aug.  29.  Nov.  15  and  20,  Dec.  11  and  12,  1913. 

Hydrogexatiox  and  dehydrogenation  of  carbon 
compounds  by  means  of  catalysts  which  do  not 
belong  to  the  platinum-palladium  group,  may  be 
carried  out  more  rapidly  and  at  lower  temperatures 
by  mixing  with  the  catalyst  (n)  oxy-compounds  or 
oxy-salts  of  the  earth  metals  (including  rare 
metals,  beryllium,  and  magnesium):  (6)  other  oxy- 
compounds  fusible  and  reducible  with  difficulty, 
particularly  those  of  titanium,  uranium,  man- 
ganese, vanadium,  niobium,  tantalum,  chromium, 
boron;  (c)  silica  ;  (rf)  difficultly  soluble  salts  formed 
by  the  alkaline  earth  metals  or  litliium  with  the 
oxy-acids  of  phosphorus,  molybdenum,  tungsten, 
seleniiun,  or  with  fluorine,  tellurium,  antimony,  or  1 
with  complex  compounds  of  these  metalloids. 
The  mixtures  may  be  prepared  by  moistening  the 
compound  from  wliich  the  catalyst  is  to  be  pre- 
pared with  a  solution  of  a  compound  of  the  activat- 
ing substance  and  drying  :  by  precipitatmg 
together  the  hydroxides,  oxides,  carbonates,  etc., 
of  the  catalyst  and  activating  substance  ;  or  by 
melting  or  grinding  their  salts  together.  In  each 
case,  the  product  is  reduced  with  hydrogen  or  with 
a  mixture  of  hydrogen  and  carbon  monoxide.  It 
is  advantageous  for  the  activating  substance  to 
contain  a  trace  of  alkali,  e.g..  caustic  soda,  and  for 
the  metallic  catalyst  to  be  reduced  from  a  com-' 
pound  containing  carbon.  Binding  media  or 
substances  producing  porosity  may  be  atided,  pro- 
vided that  risk  of  poisoning  the  catalyst  by  clilorine, 
sulphur,  phosphorus,  or  arsenic  is  avoided.  The 
new  masses  are,  however,  less  susceptible  to 
poisoning  than  pure  metals.  The  reactions  may 
be  carried  out  under  pressure.  Ejtample. — 15 
parts  of  nickel  nitrate  and  one  part  of  beryllium 
nitrate  are  dissolved  in  water,  precipitated  together 
bv  sodium  carbonate,  filtered,  washed,  and  dried. 
The  mass  is  treated  at  250-  to  300°  C.  with  a 
mixture  of  1  vol.  of  carbon  monoxide  and  3  vols, 
of  hydrogen  until  the  nickel  oxide  is  reduced  and 
the  carbon  monoxide  completely  converted  into 
methane.  The  catalyst  may  then  be  cooled  to 
150°  C.  without  losing  its  activity. — F.  Sp. 


Mono-     and     di-para-monoalkylaminophenylarsinic 

acids;     Process   for    obtaining .       Poulenc 

Freres.    and    K.    Oechslin.      Fr.    Pat.    473,704, 
Oct.  9,  1913. 

Mono-  and  di-p-monoalkvlaminophenvlarsinie 
acids,  having  the  formula-  OAs{OH),{C6H4.NHR> 
and  OAs(OH)(CjHi.NHR)„  where  R  mav  be 
CH„  C.H,.  C5H,,.  etc..  or  CHjCOOR,  are  pre- 
pared by  oxidation  of  the  product  of  the  reaction 
between  arsenic  trichloride  and  the  corresponding: 
substituted  amine  in  presence  of  pyridine. 
Example. — 163  grms.  of  amylanUine,  180  grms.  of 
arsenic  trichloride,  and  at  least  79  grms.  of  dry 
p>-ridine  are  heated  for  1  to  2  hours  at  106" — 108°  C. 
to  produce  amjlaminophenylarsinic  acid,  or  at 
115= — 120'  C.  to  produce  diamylaminophenyl- 
arsinic  acid.  The  product  is  poured  into  400  c.c. 
of  water  and  oxidised  in  acid  or  alkaline  solution 
by  a  slight  excess  of  hydrogen  peroxide.  After 
removal  of  the  unchanged  base  the  mixed  acids- 
are  precipitated  by  making  the  solution  feebly 
acid  to  Congo  red.  The  mixture  is  dissolved  iik 
absolute  alcohol,  and  the  primary  acid  precipitated 
by  addition  of  ether.  It  crystallises  from  hot 
water  in  white  flakes,  decomposing  without 
melting  at  172°  C,  and  is  soluble  in  alcohol,  acids, 
and  alkalis,  but  only  slightly  soluble  in  water. 
Tlie  secondary  acid,  which  is  insoluble  in  water, 
soluble  in  acids  and  alkalis,  and  very  soluble 
in  alcohol,  remains  in  the  mother  liquor.  Methyl- 
and  ethylaminophenylarsinic  acids,  phenylglycine- 
arsinic  acid  (by  starting  from  phenylglycinic- 
ester  and  saponifying  the  product),  and  the- 
corresponding  diphenvlated  acids  have  been 
isolated.— F.  Sp. 

yitroalkylphenylglycinearsinic   acids   and   their   re- 
duction products  ;   Method  of  obtaining  ortho-  and 

meta .     Poulenc  FVeres,  and  K.   Oechslin. 

Fr.  Pat.  473,705,  Oct.  9.  1913. 

Ortoo-  and  meta-nitro  derivatives  are  produceil 
by  the  nitration  of  alkylphenylglycineai'sinic  acids 
by  a  mixture  of  sulphuric  acid  and  the  theoretical 
quantity  of  nitric  acid,  the  position  of  the  N0» 
group  depending  on  the  concentration  of  the 
sulpliuric  acid.  Their  products  of  reduction  with 
sodium  hydrosulphite  are  also  claimed. 
Example. — To  50  grms.  of  the  amyl  ester  of 
methylphenylglycinearsinic  acid , 

(HO),OAs.C6H,.N(CH3).CH2.COOC3Hi,(1.4), 

dissolved  in  228  grms  of  sulphuric  acid  and  15i 
grms.  of  water,  is  added  one  mol.  of  nitric  acid  in 
30  grms.  of  sulphuric  acid  (3:2).  The  mixture  is- 
slowly  warmed,  kept  at  42°  C.  for  half  an  hour, 
and  then  poured  into  water.  The  purified  pre- 
cipitate (2-nitro-derivative)  is  deep  yellow,  scarcely 
.soluble  in  hot  water,  easily  soluble  in  alcohol, 
and  melts  at  about  130'  C.  The  amyl  group  is- 
removed  by  saponification  with  excess  of  sodium 
carbonate  at  50°  C,  the  free  acid  being  formed, 
which  crystallises  slowly  from  water,  and  on 
reduction   with   sodium   hydrosulplute   forms 

[As.CcH3.(NH2).N(CH3).CH2.COONa]s 

— F.  Sp. 

0-Hi/dro.ryarylarsinic  acids  ;    Preparjtion   of . 

R.  Meverand  K.  OechsUn.     Fr.  Pat.  474,056,. 
Oct.  30,   1913. 

The  nitro  group  in  o-nitroarylarsinic  acids  may 
be  replaced  by  hydroxyl  l)y  treatment  with  acids 
or  alkaUs,  with  or  without  organic  solvents.  The 
replacement  is  assisted  by  reducing  and  oxidising 
agents,  and  by  substances  which  destroy  nitroiis 
acid,  such  as  amines.  Example. — 1  part  of  p- 
dimethylamino-o-nitrophenylarsinic  acid  is  added 
to  05  part  of  urea  in  10  pts.  of  60 "o  sulphuric 
acid.  Carbon  dioxide  and  nitrogen  are  evolved,, 
and  jj-dimethylamino-o-hydroxj-phenylarsirdc  acid 
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is  precipitat*-*!  on  dihition  ami  partial  nevitrali.-«ition. 
It  is  soluMc  witli  (lillirvilty  in  water.  siiluMf  in  hot 
dilute  acetii'  ur  sulphuric  acid,  and  iu  dilute  alkalis. 

— F.  SP. 

AirtnUhhyde  ;    Prf)»iriitioii   of from  acetylene. 

Chfni.  Fftl)r.  (irioshciin-Klcktron.  Kr.  I'at. 
474,2411.  June  20,  1U14.  Under  Int.  Conv.,  June 
:{0.   1913. 

Ac'ET.\l.nKHYDK  is  produced  hy  passing  excess  of 
acetylene  through  hot,  inodi-rately  concentrated 
acids  containing!  mercury  salts,  the  temperature 
of  the  acid  heinij  l)elow  boiling;  point  liut  hi>;h 
enough  for  the  aldehyde  to  be  contiiuiously  carried 
over  by  the  excess  of  acetylene.  The  aldehyde  is 
removed  in  absorption  ves.sels  containing  a  solvent 
of  acetaldehyde.  <'.</.,  water,  from  whi<h  it  is 
recovered  l>y  distillation,  and  the  remaining 
acetylene  may  1)C  passed  into  a  .second  reaction 
vessel.  The  acid  may  be  sulphuric  (20 — 25  "o ), 
phosphoric  (30 — ^l.^",,),  or  organic  sulphonic  acids. 
The  use  of  concentrated  acids  diminishes  the  rate 
of  the  reduction  of  the  mercury  salts  to  metallic 
mercury. — F.  Si». 

Chlorides  of  hiijher  foUy  acids  ;  Preparation  of . 

C.  Buckel.    Ger.  Pat.  281,364,  Nov.  22,  1913. 

CoMMERCI.\L  fatty  acids  are  converted  into  chlorides 
in  presence  of  inditTerent  solvents,  e.g.,  stearic  acid 
with  phosphorus  pentachloride  in  presence  of 
carbon  tetrachloride,  and  palmitic  acid  with 
thionvl  chlori<le  in  presence  of  carbon  tetrachloride. 

— F.  VV.  A. 

Tasteless  potcders  from  quinine  sails,  etc.  ;  Prepara- 
tion of .     T.  Sartorius.     Ger.  Pat.  281,390, 

Sept.  24.  1912. 

Ql'IXINE  salts,  etc.,  are  heated  with  substances  such 
a.s  pelatin  to  obtain  product,s  with  a  less  pronounced 
taste,  which  are  compatible  with  resin  and  balsam 
solution.  On  powderinji,  treating  with  resin  or 
balsam  solution,  and  drying,  these  intermediate 
products   give   absolutely   ta.steless   powders. 

— F.  W.  A. 


Acetone  :      Process    for     purifying 


J. 


Freudenljerg.    Ger.  Pat.  281.473,  Sept.  21,  1913 

Alcohols,    e.g.,    methyl    alcohol,    pre.sent   in    the 
crude  acetone,  are  comljined   with  acid   chlorides 
of  which  the  esters  are  non-volatile  or  only  slightly 
volatile,   and   the   mixture   is   dried   with   a   basic 
dehydrating    agent    and    distilled.      Organic    acid 
chlorides   of    benzenesulphonic    aciil,    nitrobenzoic 
a<'ids,  naphthoic  acid,  etc.,  are  suitalile  ;    benzoyl 
chloride  may  be  used  in  ca.ses  in  which  the  traces    ! 
of   methyl    benzoate   which   distil   over  are   of  no    , 
consequence  ;     of   inorganic    acid   chlorides,  phos- 
phorus oxychloride  must  not  be  u.sed  on  account  of 
its  condensing  action.     The  crude  mixture  of  the   j 
nitrol>enzoyl  chloricles  may  be  used. — F.  W.  A.        ' 

Lipoid  phosphorus  compounds  of  derivatives  of  higher   ' 
fatty   acids.      F.    Hoffmann-La    Hoche   und    Co. 
Ger.  Pat.  281.X01,  Dec.  5,  1913. 

Keto-FATTY  acids  of  high  molecular  weight  or  their 
derivatives  are  treated  with  phosphorous  acid  as 
such  or  in  solution,  or  the  oxyphosphinous  acids 
obtaine<l  from  such  acids  according  to  Ger.  I'at. 
280,411  (this  J.,  1915,  452)  are  treated  with  weak 
oxidising  agents  and  the  free  acids  converted  into 
salts  as  usual.  The  osyphosphinic  acids  obtained 
are  somewhat  more  soluble  in  water  than  the 
corresponding  oxyphosphinous  acids,  are  very 
soluble  in  ether,  alcohol,  and  gla<-ial  ai-etic  acid, 
but  insolulile  in  light  petroleum.  On  heating  alone 
the  acids  decompose  only  at  a  high  temperature. 
They  are  stable  to  weak  oxidising  agents,  but  are 
oxidised  by  permanganate  to  ketonic  and  phos- 
phoric acids.  The  oxyphosphinic  acids  are  of  j 
therapeutic   value. — F.  ^^'.  A.  1 


Hydrocarbons  and  ketones  ;   Preparation  of  aromatic 

or  aliphatic  aromatic .    H.  Ix-cker.    Ger.  Pat. 

281.MU2.  Aug.  3,   1013. 

A  n.\LociEN-iiYDKo<'.\RBON  Or  acid  chloride  is 
heated  at  150' — 200' (\  with  a  hydrocarbon  in 
presence  of  phosphorus  pentoxide  to  "act  as  catalyst 
m  the  liberation  of  hy<lrochloric  acid.  One  grm.- 
mol.  of  the  halogen  compound  only  re<)\ures  2 — 3 
grms.  of  commercial  phosphorus  pentoxide,  whereas 
134  grms.  of  aluminium  chloride  would  be  ref|uired. 
The  phosphorus  pentoxide  is  rcH'Overed  by  extracting 
the    organic    substance    with    a    suitable    solvent. 

—P.  W.  A. 

Hydroxy-compoumls  ;     Process   for   eliminating   the 

elements  of  iraler  from  organic .   J.  1).  Kiedel 

A.-G.    Ger.  Pat.  281,902,  Sept.  18.  1913. 

Substances  containing  a  hydroxyl  group  are 
heated  with  glycollic  acid  or  glycollide  ;  secondary 
reactions  oidy  occur  to  a  very  slight  extent,  and 
no  excessive  fi-othing  occurs  during  the  reaction, 
which  may  be  carried  o<it  at  a  diminished  pressure. 
Examples  are  the  production  of  acrolein  from 
glycerol  and  glycollic  acid,  pyruvic  acid  from 
tartaric  acid  and  glycollic  aci<l.  anil  dipcnte 
from  terpineol  and  giycolli<le. — F.  W.A. 

Acyl  compounds  of  p-hydroxyphenylethylamine  and 
^-iminazoli/lcthylamine.  F.  HotTmann-La^Iloche. 
und  Co.    Ger.  Pat.  281,912,  April  3,  1913. 

The  amines  are  comliined  with  halogenacyl 
chlorides  and  the  halogenatylamines  obtained  are 
treated  with  ammonia.  The  resulting  aminoacyl- 
amines  are  much  less  poisonous  than  the  amines 
themselves.  p-Hydroxyphenyli'thylaniine  gives 
the  fairly  strongly  luvsic  glycyl-/)-hydroxyphenyl- 
ethylamine,  and  /j-iminazolylethylauiia  g.va 
glycyl-/3-iminazolylethylamine. — F.  W.  A. 

Thiophen    derivatives ;     Preparation    ofl- 


E 

Benary.    Ger.    Pat.    282,914,    June   20,    1913. 

H.\LOGEN'  acylamino-  or  acylalkylamino-crotonic 
acid  esters  are  treated  with  alkali  hydrosulphides. 
On  treatment  with  potassium  hydrosulphide  in  alco- 
holic solution,  the  ethyl  ester  of  chloroaictylamino- 
crotonic  acid  gives  ammonia  and  a  derivative  of 
hydroxythiophen, 

HO.C  :  CH— ^ 

r,H500C.C:C(CH,r 
The  products  are  disinfectants,  and  are  suitable 
for  the  treatment  of  .skin  diseases. — F.  W.  A. 

Hydroxy  d^'rivalives  of  aliphatic  aromatic  ethers ; 
Preparation  of — — .  Parlienfabr.  vorm.  P. 
Bayer  u.  Co.   Ger.  Pat.  282,991,  July  13,  1913. 

HoMOLOGUES  of  ethyleneglycol  or  their  derivatives 
are  treated  with  phenols,  their  homologues  or 
substitution  products.  The  products  obtained, 
of  the  general  formula:  IIO.CH(R,).CII(R,).OR, 
where  R  is  an  aryl  radical,  and  of  R,  and  R^  one  is 
an  alkyl  and  the  other  hydrogen,  are  more  powerful 
analge.sics  than  the  ethyleneglycol  aryl 
ethers.  PropyleneglvcoI-(l  )-phenvl     ether     (2), 

HO.CHj.CH(CH3).O.Ce"H5  is  de-soribecL— F.  W.  A. 

Ureides     of     hrominated     monobasic     fatty     acids ; 

Preparation    of .        Farbenfabr.     vorm.     F. 

Baver  u.  Co.  and  Knoll  und  Co.  Ger.  Pat.  283,105, 
Aug.  8,   1912. 

.Symmetrical  diacvlated  ureas  of  the  formula, 
RCO.NH.CO.NH.COR,  where  RCO  is  a  fatty 
acid  residue  containing  bromine,  are  converted 
into  monoacylated  xireas  of  the  formula, 
RCO.NH.CONHj,  by  weak  saponifying  agents. 
For  example,  6(\s-bromodiethylacetylurea  iu  methyl 
alcohol  gives  bromodiethylacetylurea  with  aqueous 
ammonia  .solution  ;  6is-a-bromoisovalerylurea  sus- 
pended in  water  gives  a-tsromoisovalerylurea  with 
N/1  caustic  soda. — F.  W.  A. 
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Process     of     hydrogenation     and     dehydrogenation. 
Ger.   Pat.  2S2.7S2.     See  XII. 

Process  ior  obtaining  ghdamic  acid  and  alkali 
chlorides  from  tnolasses.  etc.  Melasse-Schlempe 
Ges.    Ger.  Pat.  280.824.    See  XVII. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  action   of  a,    /3,  and    y    rays.     R.  R. 
Sahni.     I'hil.  Mag.,   191.5,   29,  836—841. 

A  BRAND  of  plate  was  selected  which  gave  a  fihii 
<iuit«  free  from  silver  grains  when  developed 
without  exposvire,  and  special  precautions  were 
taken  to  avoid  fogging  by  the  dark-room  liglit 
and  to  avoid  dust  particles  in  the  washing  water, 
etc.  The  radio-active  sources  employed  were 
polonium,  tlioriiuu  active  deposit,  and  radium 
C,  carried  either  on  the  points  of  fine  needles  or  on 
metal  plates.  Where  a  needle  point  was  used  as 
active  so\irce  the  a  rays  gave  radiographs  sliowing 
&  central  nucleus  and  straiglit  tracks  radiating 
from  the  nucleus.  Measurements  of  these  tra<'ks 
are  given.  By  screening  off  the  a  rays  tlie  effect  of 
the  (3  rays  was  obtained  ;  no  regularity  of  dis- 
tribution of  the  silver  grains  could  l)e  traced.  Tlie 
radiographs  obtained  from  y  rays  were  similar 
to  those  from  ji  rays,  tlie  effect  of  the  y  rays 
being  due  to  tlie  secondary  S  rays  which  they 
excite. — B.  V.  S. 


XXII.— EXPLOSIVES;  MATCHES. 

Explosion;    Report  on  the  cirntmstances  attending 

an which  occurred  on   May   10,   1915,   in   a 

nitro-r/lycerin  final  washing  house  at  the  factory 
of  the  New  Explosives  Co..  Ltd.,  Stowmarket. 
Suffolk.    A.  Cooper-Key.     No.  CCXV. 

Pour  men  were  killed  by  the  explosion  of  about 
800  lb.  of  "  cordite  paste  "  and  unmixed  guncottoii 
in  a  nitroglycerin  final  washing  house.  In  this 
building,  tlie  nitroglycerin  was  waslied,  filtered 
through  flannel  and  salt,  and  poured  on  to  the 
weighed  auantity  of  guncotton  or  collodion  cotton. 
At  the  time  of  the  explosion  there  were  only  7  bags 
in  the  building,  eacli  containing  .51  lb.  of  gun- 
cotton  and  21  lb.  of  nitroglycerin,  and  about 
300  lb.  of  unmixed  guncotton.  also  in  bags.  The 
building  was  wrecked,  but  none  of  the  neighbour- 
ing workshops,  50  to  75  yards  away,  was  seriously 
damaged.  Tlie  explosion  is  attributed  to  an 
electric  spark,  which,  it  is  suggested,  might  lia^e 
been  produced  under  the  following  conditions  : — 
It  was  a  fine,  dry,  cold  morning,  the  cordite  paste 
was  contained  in  bags  of  canvas  impregnated  with 
rubber,  and  the  two  nitroglycerin  workers  were 
wearing  rubber  overshoes,  which  would  insulate 
them  from  contact  with  "  earth."  It  is  probable 
that  the  men  in  the  Iniilding  were  preparing  the 
bags  for  removal  Ijy  wiping  them  do\vn  with  their 
hands  to  remove  guncotton  dust,  and  it  one  of  the 
men  had  a  naturally  dry  skin,  sufficient  electricity 
would  lie  generated  in  liis  person  to  cause  a  spark 
to  pass  on  toucliing  an  uninsulated  object.  In 
support  of  this  explanation  the  following 
autlienticated  instances  are  cited  : — Duff  Grant 
of  the  New  Explosives  Co.  stated  that  in  a  dry 
cold  atmosphere  in  Canada,  he  had  repeatedly 
lit  the  gas  by  a  spark  from  liis  finger  after  rubbing 
the  feet  on  a  thick  pile  carpet.  Again,  at  Ardeer. 
a  workman  in  rubber  shoes  fired  acetone  vapour 
by  a  spark  from  his  finger,  after  allowing  thin 
strands  of  rifle  cordite  to  pass  over  his  hand.  As 
a  remedy  it  is  recommended  that  everv  worker  in 


a  danger  liuilding  should  be  put  in  contact  with 
"  earth."  by  the  insertion  of  a  copper  or  lead  stud 
in  the  heel  of  the  rubber  overshoe.  There  are 
ad\antages  in  carrying  out  all  the  process  from 
nitration  to  filtration  in  a  single  building.  Fewer 
workmen  are  required,  and  the  objection  to  the 
presence  of  acids  in  tlie  same  building  as  the 
finislied  product  has  not  been  borne  out  in  practice. 

— C.  A.  M. 

Patents. 
Explosive.        C.     Schanandoah,    Brooklyn,    N.Y. 
U.S.   Pat.    1,141,009,   Mav  25,   1915.      Date  of 
appl..  April  18,  1914. 

A  MixTi'iiE  of  one  part  of  sugar  and  one-sixteenth 
part  of  alum  is  moistened  with  "  liquid  coffee," 
a  quantity  of  wood  alcohol  is  added,  the  mass 
is  boiled  to  dryness,  and  the  residue  mixed  with 
potassium  chlorate. — F.  Sp. 

Hexanitroethane  ;    Preparation   of -.      Central- 

stelle  f.  wiss.-techn.    Untersuchungen.    Ger.  Pafc. 
281,906,  Oct.  21,  1913. 

Salts  of  tetranitroethane  are  dissolved  in  con- 
centrated acids  and  the  solutions  are  treated  with 
nitrating  agents. — F.  \V.  A. 


XXIII.— ANALYTICAL  PROCESSES. 

Magnesium  from   lithium:    Separation  of by 

means  of  ammonium  carbonate  in  alcoholic 
solution.  J.  G.  Dinwiddle.  Amer.  J.  Sci.,  1915, 
39,  662—664. 

.M.\GNESiuM  is  precipitated  from  a  50%  alcoholic 
solution  by  tlie  addition  of  ammonium  carbonate. 
Twenty-five  c.c.  of  an  aqueous  solution  containing 
magnesium  and  lithium  chlorides  is  treated  with 
25  c.c.  of  93%  alcohol,  and  50  c.c.  of  alcoholic 
ammonium  carbonate  solution  added  (this 
solution  is  prepared  liy  mixing  1500  c.c.  of 
saturated  aqueous  ammonium  carbonate  solution 
with  360  c.c.  of  concentrated  ammonia  and  1900  c.c. 
of  93  "o  alcohol,  and  filtering  off  the  precipitated 
ammonium  carbonate).  The  precipitate  is 
collected  on  a  filter.  re-dis.solved  in  tlie  minimum 
quantity  of  hydrochloric  acid,  tlie  solution  diluted 
to  10  c.c.  and  treated  with  15  c.c.  of  alcohol  and 
50  c.c.  of  tlie  ammonium  carbonate  solution. 
The  precipitate  now  olitained  is  collected,  washed 
with  the  ammonium  carbonate  solution,  ignited, 
and  weighed  as  magnesium  oxide. — W.  P.  S. 


Copper  :    New  test  for  - 


-.  W.  G.  Lyle,  L.  J. 
(\irtman,  and  J.  T.  W.  Marshall.  J.  Amer. 
Chem.  Soc,  1915,  37,  1471—1481. 

A.v  aqueous  solution  of  a-amino-ji-caproio  acid  is 
an  exceedingly  sensitive  reagent  for  copper,  with 
which  it  forms  an  insoluble  greyish  blue  precipitate. 
A  solution  containing  0-67%  of  the  acid  is  used 
with  an  equal  volume  of  40%  sodium  acetate 
solution  to  eliminate  free  mineral  acid.  Under 
these  conditions  0  004  mgrm.  Cu  may  be  detected 
witli  certainty.  The  reagent  is  more  specific  for 
ropijer  than  any  hitherto  proposed,  and  has  the 
advantage  over  the  ferrocyanide  test  that  small 
quantities  of  iron  do  not  interfere.  Mercury  and 
zinc  are  the  only  common  metals  which  yield  a 
precipitate  with  the  reagent,  but  the  addition  of 
sodium  cliloride  prevents  precipitation  in  the  first 
case,  and  adjustment  of  the  acidity  of  the  solution 
to  a  hydrogen-ion  concentration  of  about  10~5-2 
prevents  interference  in  the  second  case.  The 
adjustment  is  effected  by  using  p-nitroplienol  as 
indicator  and  adding  the  sodium  acetate  solution 
to  the  slightly  acid  solution  under  test  till  a  faint 
yellow  colour  is  produced.  The  general  procedure 
is  ti)  add  an  excess  of  ammonia  to  the  solution  in 
hydrochloric  acid,  filter,  evaporate  the  filtrate  to 
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tirynea.*  with  jxitassium  liydroxide,  flls.«iilve  the 
rt-si<hii-  ill  (lilutf  liyilruchlnrii-  acid.  and 
mtjiist  tin-  acidity  with  sKiliiiin  acefat*'  and  p- 
iiitriipliciixl   licfiiru  applyiiii;  tlu-  test. — Q.  F.  M. 

Iron;    Pcrmiiiiiittiuilf  tielvrttiiiialioii    of in   the 

presence  «/  fliMrules.  Aiiah/ses  of  silieates  and 
viirbonaleg  for  their  ferroux  iron  content.  O.  L. 
iJaniehev.  J.  .\uicr.  Chciu.  S<ic.,  liU.'i,  37, 
U81— 149t>. 

The  pennanganate  titration  of  ferrous  iron  in 
presence  c.f  hydr<ifliioric  acid  gives  an  unstable  end 
piiiiit.  The  addition  of  sulpliiiric  acid  of  A' '1  to 
tiX  concentration  or  of  certain  acid  sulpliates 
renders,  liowever,  a  good  titration  possible  in 
presence  of  .V/1  hydn>flnorio  acid.  Boric  acid  was 
the  most  efficient  of  the  reagents  studied,  and 
moreover  in  presence  of  tlie  Ihioboric  acid  formed, 
ferrous  iron  sohitions  are  quite  stable  in  presence 
of  air.  -V  modified  procedure  for  the  analysis  of 
silicate  and  carbonate  rocks  for  the  ferrous  iron 
content  is  based  upon  the  use  of  boric  acid  to 
remove  the  detrimental  influence  of  the  hydro- 
fluoric acid.  The  rock  is  dissolved  in  sulphuric 
and  hydrofluoric  acids  in  an  atmosphere  of  carbon 
dioxide,  an  excess  of  solid  borii-  acid  is  abided  to 
the  somewhat  diluted  solution,  and  after  filtering 
off  organic  matter  through  an  asbestos  filter,  the 
solution  is  titrated  with  permanganate  in  the  usual 
way.— G.  F.  .M. 

Nickel  ;       Volumelrie     determination     of .     G. 

Zuccari.     Annali  C'hiin.  Appl.,  lOl.j,  3,  277 — 279. 

Nickel  may  be  determineil  in  a  similar  manner  to 
copper  (this  J..  191.").  .'>!)  liy  titration  with  sodium 
iiitroprusside  solution,  the  end  point  b.ing  ascer- 
tained by  spot  tests  with  sodium  sulphide  solution 
on  a  hard  filter  paper.  The  solution  should  be  acid 
and  contain  not  less  than  I — lo%  Ni  :  it  shoidd  be 
JMjitated  vigorously  during  the  titration. — A.  >S. 

Phosphorus  :     Precipitation    of as   ammonium 

,     phosphomoli/Matc    in    the    presence    of    sniphiiric 

acid.     K.   (i.    Falk   and    K.   .Sugiura.     .T.   Amer. 

C'hem.  fSoc.  191,5,  37,  1,507— l.")  1.5. 

Thr  precipitate  of  ammoiuum  phosphoniolybdate 
formed  in  the  presence  of  sulphuric  acid,  as  in 
Neumann's  method  for  the  determination  of 
phosphorus  in  organic  compounds,  contains  sul- 
phate a-s  an  essential  part  of  the  molecule,  together 
with  an  excess  of  molylidic  oxide  and  no  nitric 
acid.  The  composition  of  tlie  precipitate  varies 
with  the  concentration  of  the  dilTercnt  constituents 
in  the  solution,  and  dilTerent  factors  are  conse- 
quently fotmd  {')t  the  titration  with  alkali.  I'nder 
a  particular  set  of  conditions  investigated  the 
precipitate  was  found  to  liave  the  composition, 
4[(XH,),PO,.12.Mo03]-(-(XH,).S(),,5.Mo03. 

— G.  F.  yi. 

Tri/psin  in  qasiric  contenl.i  ;    Determination  of 

W.  II.  .Spencer.     J.  Biol.  fhem..  1915.  21,  105 — 
167. 

DlH"TIOXS  of  the  gastric  contents  are  made  a.s 
follows:  Of  a  series  of  5  te.st -tubes,  the  first  two 
receive  0-5  c.c.  each  of  the  gastric  contents  and  to 
each  of  the  tubes  2.  3.  4.  and  5  is  added  0-5  c.c. of 
water  ;  0-5  c.c.  of  the  liquiil  in  tube  2  is  now  trans- 
ferreil  to  tube  3,  then  05  c.c.  of  the  contents  of 
tliis  tube  is  placed  in  tul>e  1.  and  from  this  0-5  c.c.  I 
to  tube  5.  One  drop  of  phenolphthalein  solution 
is  added  to  each  tube,  and  2"„  sodimn  bicarbonate  i 
isjadded.  drop  by  drop,  until  the  mixtures  show 
a  pink  coloration.  The  first  four  tubes  then  each 
receive  0-5  c.c.  of  casein  solution.  whiLst  the 
fifth  tube  receives  1  c.c.  Tlie  tubes  are  placed  in 
an  incubator  at  40°  C  for  i5  hours,  the  undigested 
casein  is  then  precipitated  by  the  adtlition,  drop 
Jiy  drop,  of  a  solution  coitsisting  of  glacial  acetic 


I  acid,  1  C.C.,  alcohol.  50  c.c,  and  water,  50  r.c. 
The  contents  of  the  tubes  in  which  digestion  has 

I  been  complete  remain  clear,  whilst  the  others 
become  turl>i(l.  The  tiyplic  values  are  expres.sed 
in  terms  of  dilution.  Thus  complete  digestion  in 
tube  3  (a  dilution  of  one-fourth)  shows  four  times 
the  tryptic  value  of  undiluted  gastric  juice.  The 
casein  solution  u.sed  is  made  bv  dissolving  01  grm, 
of  casein  in  10  c.c.  of  .V/IO"  sodium  hvdroxide 
solution.  ad<ling  30  c.c.  of  water  and  tlieii  30  c.c. 
of  iV/10  hyilrochloric  acid. — W.  V.  S. 

Creatinine    and    creatine;     Determination    of . 

The  occurrence  of  creatine  [in  urine].  J.  L, 
Morris.  J.  Hiol.  ('hem..  1915.  21,  201—208. 
The  presence  of  acetone  compounds  and  dextrose 
in  certain  urines  interferes  with  the  determination 
of  creatinine  and  creatine  by  Folin's  method,  and 
the  results  obtained  for  creatinine-creatine,  after 
the  creatine  lias  been  hydrolysed,  are  so  atTected 
as  to  render  the  actual'  presence  of  creatine  un- 
certain. The  author  reconunends,  therefore,  that 
the  creatinine  be  precipitated  as  creatinine  potass- 
ium picrate  by  treating  100  c.c.  of  urine  at  tiO^O. 
with  1  grm.  of  picric  acid,  then  cooling  the  mixture 
and  collecting  tlu-  precipitate  after  4  hours.  The 
precipitate  is  dissolved  in  100  c.c.  of  A'/2  hydro- 
chloric acid,  the  solution  diluted  with  water  to 
500  c.c,  and  the  creatinine  determine<l  colori- 
metrically.  To  determine  the  <reatine.  the  urine 
is  heated  under  pressure  with  hydrochloric  acid 
in  the  usual  way.  then  neutralised  with  sodium 
hydroxide,  filtered,  and  the  total  creatinine  in  the 
filtrate  precipitated  as  described. — W.  P.  y. 

Simple  and  accurate  method  of  detemiininrj  calorific 
value  with  Junl.em'  calorimeler.  Straclie  and 
Glaser.     See  II. \. 

Bromine  method  of  delermininq  phenol.     \'ersfeld. 
See  III.  ■ 

Volumetric   determination   of  polythionic   acids   by 
potassium   iodale.      Jamieson.      .See   VII. 

Permanganate  and  iodometric  determination  of 
iodide  in  the  presence  of  chloride  and  bromide. 
Barnebey.     See  VII. 

Sensitive  reaction  of  chromates.    Van  Eck.    See  ^'II. 

Analysis  of  litharge.     Beck.     See  VII. 

Determination  of  iron  in  basic  slag.    Blum.    See  X. 

Bayjid    analysis    of   hearing    nieiuls    and    alloys    of 
high  copper  content.     Lutts.     See  X. 

Determination  of  sulphide  and  sulphate  sulphur, 
and  action  of  solvents  on  nilcanised  rubber. 
Stevens.     See  XI\'. 

Distinction  between  chestnut  and  oakuood.  e.rtracts. 
Jedlicka.     See  XV. 

Determination    of    sulphurous    acid    in    sulphitcd 
tannin   ejctracls.      ScliilTkorn.      See   X\'. 

Defection  of  lactic  acid  in  leather  and  in  tan  liquors. 
liauffmann.     See  XV. 


Determination  of  nitric  nitrogen  in  soils. 
See  X.V1. 


Allen. 


Alcohol  test  in  relation  to  milk:  Avers  and  Johnson. 
See  XIXa.    ■ 

Determination    of   carbon    dioxide    in    self-raising 
flours  and  baking  poicders.    Macara.    See  XIX.\. 

Determinalion  of  dissolved  oxygen  in  polluted  wulers. 
Winkler.     See  XIXb. 
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Determination  of  the  biocheniieal  oxygen  demand 
by  the  saltpetre  method  in  stockyards,  tannery 
and  corn  (maize)  products  wastes.  Lederer. 
Sec  XIXb. 

Rapid  determination  of  small  quantities  of  heroin 
MiUer.     See  XX. 

Determination  of  caffeine  and  antipyrine  in  admix- 
ture.    Emery  and  Palkin.     See  XX. 

Modifieaiion  of  Wichmann's  method  for  the  detection 
of  small  amoutits  of  coumarin,  particularly  in 
factitious  i^anilla  extracts.     Dean.     See  XX. 

Patent. 


Thermionic  currents  from  ium/sten  ;    Negative  - 


Thermocouples  ;    Protecting  hood  for .     A.   F. 

Mitchell,  Homestead.  Pa.     U.S.  Pat.  1.140,701, 
May  25,  1915.   Date  of  appl..  June  23,  1914. 

The  hot  end  of  the  thermocouple  is  contained  in 
a  hood  packed  with  insulating  material  and 
provided  with  a  hollow  handle  through  which 
the  leads  extend.  The  hase  of  the  hood  is  open, 
and  the  thermocoviple  so  arranged  as  to  be  in 
contact  with  the  object  upon  which  the  hood  is 
placed.— W.  E.  F.  P. 

XXIV.-MISCELLANEOUS  ABSTRACTS. 

Electrons  and  heat.  O.  W.  Richardson.  Roval 
Inst.,  May  7,  1915  Engineering,  1915,  99, 
031—632. 

The  lecturer  showed  by  experiments  that  positive 
ions  only  are  emitted  from  metals  at  a  dull  red 
heat,  and  both  positive  ions  and  negative  electrons 
at  a  white  heat.  The  emission  of  both  electrons  i 
and  ions  gave  currents,  named  thermionic  currents, 
which  affected  a  galvanometer  ;  only  the  electrons 
were  deflected  by  a  magnet,  and  the  thermionic 
current  was  not  disturbed.  The  analogy  between 
ordinary  evaporation  and  "  electric  evaporation  " 
was  traced  by  a  variety  of  experiments,  in  which 
it  was  shown  that  the  thermionic  current  varied 
from  0000000235  micro-amp.  per  sq.  cm.  at 
1050°  abs  to  674,000  micro-amp.  at  2300°  abs. 
Between  certain  ranges  of  temperature  a  therm- 
ionic current  cvirve  agreed  so  exactly  with  a 
vapour  pressure  curve  that  the  two  could  be 
superposed.  The  latent  heat  of  evaporation,  i.e.. 
the  number  of  calories  absorbed  for  each  mol.  of 
electrons  emitted,  was  also  determined  experi- 
mentally, one  mol.  of  electrons  being  the  mass 
occupying  the  same  volume  as  2  grms.  of  hydrogen 
at  the  same  temperature  and  pressure.  Dealing 
with  the  velocities  at  which  particles  were  emitted, 
an  analysis  of  the  numliers  at  different  velocities 
was  made  experimentally,  and  Maxwell's  rule, 
concerning  the  average  energy  distribution  and  the 
free  path  of  the  molecules  in  a  gas,  was  found 
to  hold  also  for  the  distribution  of  energy  among 
the  electrons  emitted  from  a  hot  body.  In  the 
case  of  tungsten,  the  electrical  effects  were  out 
of  all  proportion  to  the  chemical.  Vertical 
tungsten  filaments  were  surrounded  by  copper 
cylinders  inside  specially  prepared  bulbs,  with 
the  highest  vacuum  inside  and  outside  the  bulb, 
and  whilst  the  latter  was  niaintained  at  560°  C. 
and  the  filament  at  2200°  C.  for  many  hours,  the 
following  observations  were  made  at  pressures 
of  10-6  mm.  and  less:  (1)  260,000,000  electrons 
were  emitted  by  tlie  filament  for  every  gas  molecule 
emitted.  (2)  15,000  electrons  were  emitted  for 
every  gas  molecule  impinging  on  the  filament. 
(3)  984,000  electrons  were  emitted  for  every 
atom  of  tungsten  lost  from  the  filament  by  evapora- 
tion, spitting,  chemical  action,  or  other  effect. 
The  mass  of  the  electrons  was  tliree  times  the  mass 
of  the  tungsten  lost.  (4)  The  current  was  leduced 
or  remained  unaltered  when  gas  was  admitted, 
but  was  never  increased. — B.  N. 


K.  K.  Smith.    Phil.  Mag.  1915,  29,  802—822. 

A  DETAILED  quantitative  investigation  has  been 
made  of  the  negative  thermionic  emission  front 
tungsten  over  a  large  temperature  range.  The  varia- 
tions in  the  emission  appear  to  be  the  results  of 
progressive  changes  in  the  surface  condition". 
When  the  filament  is  first  heated,  its  surface  is 
probably  slightly  oxidised  and  otherwise  con- 
taminated by  impurities,  but  if  the  filament  is 
heated  for  a  sufficient  time  above  2700°  C,  as 
measured  on  an  optical  pyrometer  of  the  Holborn- 
Kurlbaum  type,  the  impurities  are  removed,  and  a 
permanent  thermionic  emission  characteristic  of 
the  pure  metal  is  obtained.  If  the  vacuum  is 
maintained,  this  condition  is  permanent,  but  it- 
changes  if  gas  is  liberated  inside  the  lamp  by 
excessive  heating  and  bombardment  of  the  anode, 
or  if  the  filament  is  oxidised  by  allowing  smal! 
quantities  of  water  vapour  to  enter. — B.  N. 

Chromogens  of  plants  ;   Phenometui  of  oxidation  and 

reduction    due    to    the .       J.    Wolff    and    N. 

Rouchelmann.         Comptes      rend.,     1915,     160, 
716—718. 

The  reaction  of  plant  juices  with  starch-iodide 
paper,  which  C'hodat  and  Bach  attributed  to  the 
presence  of  peroxides  (see  this  J.,  1902,  1561)  is, 
according  to  the  authors,  due  to  pignients  pro- 
duced from  chromogens  by  the  oxidising  action 
of  laccase.  Wherever  the  presence  of  laccase  in  a 
plant  was  demonstrated,  substances  oxidisable 
liy  this  enzyme  were  found.  To  pre%'ent  oxidation 
by  the  laccase  during  extraction  of  plant  tissues  the 
latter  were  ground  with  an  equal  weight  of  y /'i 
sulphuric  acid.  The  clear  filtered  extract,  which 
was  usually  nearly  colourless,  was  neutralised 
by  disodium  phosphate  or  calcium  carbonate,  and 
two  portions  of  2  c.c.  each  were  taken.  One  of 
them  wa.s  treated  with  a  few  drops  of  a  glycerinated 
maceration  extract  of  Russula  delica  containing 
laccase,  and  then  to  both  was  added  0-25  c.c. 
of  a  39o  solution  of  potassium  iodide  and  starch, 
followed  by  015  c.c.  of  .V/1  acetic  acid.  According 
to  the  quantity  of  chromogen  present  the  portion 
treated  with  laccase  gave  a  Ythie  coloration  imme- 
diately or  after  some  time,  whereas  no  colour  was 
produced  in  the  other  portion.  This  test  was 
applied  to  young  leaves  of  various  plants  and  a 
positive  result  obtained  in  most  cases. — J.  H.  L. 


Trade  Report. 

Prohibited   Exports.     Order   in   Council,    June   24, 
1915. 

The  following  articles  are  added  to  the  list  of  goods 
the  exportation  of  which  is  prohibited  to  all 
destinations  : — Capsicum  and  oleo-resin  of  capsi- 
cum ;  caffeine  and  its  salts  ;  paraldehyde  ;  theo- 
bromine-sodium  salicylate.  The  following  are 
added  to  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations  abroad  other 
than  British  Possessions  and  Protectorates  : — 
Bone  ash  ;  guanos  ;  phosphates  of  metals,  manu- 
factured ;  phosphate  rock,  viz.,  apatites,  phos- 
phates of  lime  and  alumina  ;  phosphides  ;  phos- 
phoric acids  and  oxides  :  steel  containing  tungsten 
or  molybdenum  or  both,  and  any  tools  or  other 
articles  made  from  such  steel.  The  heading 
"  Rubber  (including  raw,  waste,  and  reclaimed 
rubber,  solutions  containing  rubber,  jellies  con- 
taining rubber,  or  any  other  preparations  contain- 
ing rubber)  and  goods  made  wholly  of  rubber"  in 
the  list  of  goods  the  exportation  of  which  is  pro- 
hibited to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates,  is  deemed 
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lo  iiu'luil)'  )>nlnta  ami  (jiittn-porcha  ami  tlie  follow- 
iiiR  variftics  of  riililxT,  viz.  : — "  Borm-o,  (iuayiili-, 
Jeliitoiikr,  I'alfrnhaiiK,  I'oiitianar,  and  all  other 
siil)stanri-s  rontaiiiiii);  caouti'hoiic  "  ;  ami  the 
woni.s  •'  Kooils  made  wholly  or  partly  of  nihher  " 
are  siih.-itltiited  for  tin-  words  "'  (;oods  made  wholly 
of  riihluT."  The  heading  "  rosin  "  in  the  list  of 
Roods  the  exportation  of  whii-h  is  prohihitt^d  to  all 
foreign  port.s  in  KuroiM-  and  on  the  .Mediterranean 
and  Black  .S«')i.s,  other  than  those  of  Fraiiee. 
Russia  (except  Baltic  ports),  Belifium,  Spain,  and 
l*ortU);al.  is  deleted,  and  tlie  exportation  of  the 
followinir  is  prohihited  to  all  foivi^n  ports  in 
Europe  and  on  the  .Meiliterranean  and  Black  .Sea.s, 
other  than  those  of  l-'ranee.  Russia  (except  Baltic 
ports).  Spain,  and  I'ortu>;al  : — Gums,  resins, 
hal.sams,  and  resinous  suhstances  of  all  kinds. 
t'xeept  such  as  contain  caoutcliouc  (the  export  of 
suhstances  contaiiung  caoutchouc  heing  pro- 
hiliited  to  all  destinations  abroad  other  than 
British  Possessions  and  I'rotectorates). 

Exports  lo  the  .ycthcrldiidx. 

A  RoY.^L  Proclamation,  dated  June  2.5th,  pro- 
hibits the  exportation  of  all  articles  to  the  Nether- 
lands, unless  consigned  to  the  Netherlands  Oversea 
Trust. 

Trade  products  of  the  liritish  Empire. 

A  .SPECI.4L  Supplement  has  been  issued  with  the 
July  i.ssuo  of  the  Chamber  of  Commerce  Journal 
(price  Is.),  oontainini;  a  statistical  account  of  the 
resources  of  the  British  Empire  as  a  supplier  of 
foodstutYs  an<l  of  raw  materials  for  British  in- 
dustries, including  vegetable  oils  and  oilseeds, 
■rubber  and  guttapercha,  textile  (il)res,  paper- 
making  materials,  gums,  varnish-resins,  lac,  tur- 
pentine, essential  oils,  drugs,  tanning  materials, 
natural  dyestuffs.  minerals  and  metals  (including 
petroleum,  saltpetre,  etc.).  tallow,  manures,  etc. 
Statistics  and  notes  as  to  foreign  sources  of  supply 
complete  an  interesting  and  useful  summary. 

French  Patents. 

The  French  "  Journal  Olficiel  "  for  May  29th  con- 
tains the  text  of  a  law  establishing  temporary  rules 
for  the  exploitation  of  patents  held  liy  enemy 
subject.s.  French,  Allied,  or  neutral  subjects 
exploiting  patents  which  were  taken  out  by  enemy 
subjects  may  continue  to  do  s<j  provided  they 
can  prove  that  such  agreement  was  made  previous 
to  tne  outbreak  of  hostilities.  Enemy  patents 
recognised  as  useful  for  national  defence  or  public 
interest  may  be  exploited,  either  partly  or  wholly, 
for  a  determined  period  by  the  .State,  or  by  French, 
Allied,  or  neutral  subjects  who  can  justify  theii' 
ability  to  do  so  to  the  .Minister  of  Commerce. 
The  decree  of  August  14th.  1911,  allowing  patentees 
and  applicants  to  leave  over  all  payments  until 
after  tlie  war,  only  applies  to  French  citizens  and  to 
Allied  and  neutral  subjects  if  their  country  con- 
cedes these  same  advantages  to  French  citizens. 
The  delays  of  priority  are  suspended  from  August 
1st,  1914,  until  the  cessation  of  hostilities,  and  the 
benefits  of  this  suspension  may  oidy  be  claimed  by 
subjects  of  countiies  which  grant  these  same 
a<lvantages.  German  and  Austii)-Himgarian  sub- 
jects under  certain  very  exceptional  circum- 
st-ances  may  be  excepted  "from  the  application  of 
the  above  law. 

Herman    chemical    companies'    dividends.       Chem. 
Trade  J..  June  19,   191.'). 

The  Th.  Goldschmidt  A.G.,  Chemische  Fabrik, 
of  Es-sen,  which  has  a  paid-up  share  capital  of 
£592,500,  reports  net  profits  of  £()t5,000,  in  1914, 
as  against  £107.000  in  1913.  and  a  dividend  of  8% 
as  compared  with  12  %  is  declared.     The  Chemische 


Werke  (vorm.  H.  und  E.  Albert),  of  .\moneburg- 
Biebrich.  records  net  profits  of  £190,000  on  a 
capital  of  £.")00.000.  as  contnisted  with  £251,000 
in  1913.  the  dividend  being  15",,  as  compared  with 
30"o  in  the  previous  year.  Tin-  net  profits  of  the 
Chem.  Fabrik  von  llevden.  of  l{adc-beul-I)r«>sden, 
were  £52.000.  as  against  £ti5.000.  and  the  dividend 
is  12",,  as  contrasted  with  14",,  on  capital  of 
i;3.j0.000.  In  addition,  tlu^  rate  of  distribution  of 
the  A.(;.  Georg  EgestorlTs  .Salzwerke  und  Chrinisrhe 
Fabrik  has  d.'cliiied  fiimi  11",,  in  1913  to  S"„  l.ist 
year;  that  of  the  Chem.  Werke  Schuster  und 
Wikeling  has  fallen  from  7"o  to  5",,  ;  the  Chem. 
Fabrik  Biukau,  from  8%  to  0%;  Gehe  und  Co., 
from  lt)"o  to  12%;  and  the  Chem.  Fabrik 
Rhenania.  from  22 °o  to  14%.  On  the  other  hand, 
the  dividend  of  the  Chem.  Fal)rik  (iriesheim- 
Elektron  has  been  maintained  at  14",,  for  1914  as 
in  the  previous  year,  and  tliat  of  the  Chem.  Fabrik 
Wesseling  at  12",,  as  in  1913.  whilst  the  Chem. 
Fabrik  (late  P.  Romer  and  Co.)  records  an  increase 
from  4A"o  i"  1913  to  10%  last  year.  The  Farb- 
werk  Miihlheim  (vorm.  A.  Leonhardl  und  Co.).  the 
Hermania  A.G.,  and  the  Verein  Chemischer 
Fabriken  have  been  unable  to  make  any  distribu- 
tion for  the  past  year. 


Books  Received. 

Surface  Tension  .\nd  Si'rface  Energy.  By 
R.  S.  Willows  and  E.  ll.\TseHEK.  J.  and  A. 
Churchill.  7,  Great  :Marlboroiigh  Street,  L<indon. 
70  pages.  7Jx5  in.  Price  2s.  Od. 
The  object  of  this  little  book  is  to  give  the  student 
of  chemistry  an  adequate  iilea  of  the  fundamental 
laws  of  surface  tension  aiul  .surface  energy.  It 
is  based  on  a  course  of  lectures  delivered  by  one 
of  the  authors  at  the  Sir  John  Cass  Technical 
Institute.  The  authors  discuss  the  temperature 
coefficient  of  surface  tension  and  its  relation  to 
coefficient  of  expansion;  Laplace's  theory  of 
molecular  attraction  in  liquids  ;  intrinsic  pressure 
and  its  connection  with  latent  heat  of  vaporisa- 
tion ;  relations  between  surface  ten.sion  and  coui- 
pressibility,  vapour  pressure,  solubility  and 
osmotic  pressure,  molecular  weight,  aiid  other 
properties  ;  factoi-s  influencing  distribution  of  a 
solute  in  a  solvent  ;  adsorption  and  adsorpton 
equilibrium  ;  eiTect  of  electric  charg.>  on  surface 
tension;  condensation  of  vapours;  the  capillary 
electrometer;  the  double  layer  (Helinholtz) 
Nernst's  solution  pressure  theory;  the  electric 
charge  on  the  surface  air-liquid.  The  work  ot 
Eotvos,  Ramsay,  Shields,  Walden.  Jiiger,  Traube. 
Czapek,  Gibson,  Van  der  Waals.  Thomson.  Gibbs, 
Lewis.  Donnan.  Barker,  Smith,  Ciuincke,  Lenard. 
and  McTaggart  is  described  ami  criticised, 
details  being  given  of  more  recent  experiments. 
The  treatment  of  the  subject  is  such  that  it  cau 
be  readily  followed  by  those  not  possessing 
a  very  intimate  knowledge  of  mathematics,  and 
the  book  can  be  recommended  with  confidence  to 
those  who  desire  to  make  a  closer  acquaintance 
with  these  interesting  and  important  subjects. 

The  By-Products  of  Coal-gas  Manufacture. 
By  K.  R.  Lange,  Ph.D.  Translated  from  the 
German  by  Charles  Salter.  Scott,  Green- 
wood and  Son,  8,  Broadway,  Ludgate,  London, 
E.C.     155   pages.     7Jx5  in.     Price    5s. 

This  small   volume  gives  a  brief  account  of  the 

various  by-products  obtained  in  the  manufacture 
coal    gas.     It    is    divided    into    the    fololwing 

chapters  : — I.  Purification  of  coal  gas.     II.  Coke. 

III.  Retort  graphite.     IV.  Gas  tar.     V.  Gas  liquor. 
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VI.  Ti'eatment  of  the  gas-purifviug  agents.  VII. 
Treating  the  cyanogen  sludge.  'Mil.  Treating  the 
crude  liquors.  IX.  Treatment  of  crude  am- 
monium thiocyanate  and  cuprous  thiocyanate. 
X.  Potassium  ferricyanide.  XI.  The  cyanogen 
pigments.  XII.  Sulphur  and  sulphuric  acid. 
Whilst  the  book  serves  a.s  an  introduction  to 
this  highly  important  industry,  it  might  well 
have  been  somewhat  amplified  w-ithout  unduly 
increasing  its  bulk,  and  fuller  illustration  wouUl 
have  been  an  advantage.  For  example,  no  illus- 
tration of  a  tar  still  is  given. 

IXTEBXATIOXAL  CATALOGUE  OF  SCIENTIFIC  LITERA- 
TURE. D.  Chemstry.  Harrison  and  Sons,  St. 
Martin's  Lane,  London,  W.C.  Price  37s.  6d. 
The  chemical  literature  indexed  in  this  volume 
IS  mainly  that  of  1912,  but  contains  some  entries 
relating  to  earlier  years  and  also  some  dated  1913. 
Author  and  subject  catalogues  are  included,  the 
latter  being  subdivided  into  a  number  of  classes. 
The  volume  occupies  910  pages,  8}  ;■  3|  in. 

Perfumery  axd  Essential  Oil  Record.  Special 
Number.  Jmie  11.  1915.  8,  Searle  St.,  London, 
W.C.     Price  Is.  Od. 

This  extra  number  of  the  Perfumery  and  Essential 
Oil  Record  is  devoted  to  an  epitome  of  the  present 
state  of  our  knowledge  of  essential  oils,  drawn  up 
by  the  Editor  (Mr.  J.  C.  Umney),  in  collaboration 
with  Mr.  C.  T.  Bennett.  It  presents  an  excellent 
survey  of  the  sources,  constituents,  preparation, 
properties,  analysis,  and  sophistication  of  the 
aromatic  distillates,  in  the  space  of  56  pages. 

Salines  in  the  Owens,  Searles,  and  Panamint 
Basins,  South  Eastern  Callpornia.  By 
H.  S..G.\LE.  U.S.  Geological  .Survey,  Bulletin 
580-L.  Government  Printing  OfHce,  Washington. 

Contains  72  pages,  9ix6  in.,  fully  illustrated  by 
diagrams  and  maps. 


*  New  Books. 

[The  Boman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abetracts  under  '  Journal  and  Tatent  Litera 
ture"  and  in  the  "List  of  Patent  Applications."] 

I^  Buchiing,  W.  :  Entstaubungs-  u.  Entnebelungs- 

Anlagen.      (6  S.  m.  11  Fig.)     31,  5+23,  5  cm. 

Berlin,  Polyt<>chn.  Buchh.   A.  Seydel.   1915.   40  Pf. 

Guest,  J.  J.  :   Grinding  machinery.  Svo.  pp.  456. 

E.  ^Vrnold.     1915.     Net  15s. 

IIA  Hofer.  Dr.  H.  v.  :  Die  Nomenklatur  in  der 
,,  •  Erdolwissenschaft.  (IS.)  I^ex  8°.  Berlin. 
^  ^'^'ag  f.  Fachliteratur.     1915.     50  Pf. 

Redwood,  Sir  B.,  Bt.,  and  A.  W.  Eastluke  : 
Petroleum  technologist's  pocket  book.  1915. 
16mo.     C.  Griffin.     Net  Ss.  6d. 

Hiibers,  J.  :  Ueber  Venvertung  der  Lignitkohle. 
(6S.)  Lex  8°.  Wien.  1915.  Berlin.  Verlag  f. 
Facliliteratur.     M  1.20. 

VII.  Sedrall,     J.     A.  :      Leber    die    Reaktionen 

zwischen  Kobaltoxvdul  u.  Aluminiumoxyd 
bci  hoheren  Temperaturen'.  (10  S.)  8°.  Uppsala. 
1914.     BerUn.     R.  Friedlauder  &  Sohn.     60  Pf. 

Hedvall,  J.  A.  :  Ueber  die  Reaktion  zwischen 
Zinndioxyd  u.  Kobaltoxvdul  bei  hoheren  Tem- 
peraturen. (7  S.)  8°.  Uppsala.  1914.  Berlin. 
R.  Friedlander  &  Sohn.     60  Pf. 

VIII.  ''>''''<'''.  Prof.  E.  :  Der  Einfluss  der  basischen 

Flussmittel  auf  die  Haarrissigkeit  u.  den 
fechmelzpunkt  v.  borsiiurefreien  Bleiglasuren.  2. 
Aufl.  (12  S.)  gr.  8".  Berlin.  Keram.  Rund- 
schau.    1915.     JI  1. 


X.  Ditiler,  Dr.   E.  :     :Mincialsynthetisches    I'rak- 

tikiun.  Eine  Prakt.  Auleitg.  f.  das  Labora- 
torium.  Mit  e.  Beitrag  :  "  Optische  Unter- 
suchungsmethoden  "  v.  Dr.  H.  Michel.  (VIII.  150- 
S.  m.  56  Fig.)  gr.  S°.  Dresden.  Th.  Steinkopff. 
1915.     Cloth,  M.  6. 

Osann,  Prof.  B.  :  Leitfadcn  f.  GiessereUabora- 
torien.  (V.  34  S.  m.  9  Abbildgn.)  8vo.  Berlin. 
J.  .Springer.      1915.     Cloth,  M.'^l.OO. 

Bodenhauser,  W.  :  Ferromangan  als  Desoxyda- 
tionsmittel  im  festen  u.  fliissigen  Zustaud  u.  das 
Ferromanganschmelzen.  (XI,  127  S.  m.  4!) 
AbhUdgn.lm  Text  u.  auf  3  Taf.)  gr.  8".  Leipzig. 
O.  Leiner.     1915.     Cloth,  31.  7. 

Smith,  S.  W.  J.,  and  J.  Guild  :  Thermomagnetic 
study  of  the  eutectoid  transition  point  of  carbon 
steels.  4to.  swd.  pp.  28.  Dulau.  London.  1915. 
Net  2s. 

XI.  Arrhenius,  Prof.  S.  :    Lehrbuch  der  Elektro- 

chemie.  Vom  Verf.  durchgeseh.  u.  verm. 
deutsche  Ausg.,  aus  deni  Schwed.  iibers.  v.  Doz. 
H.  Euler.  3.  \mverand.  Abdr.  (VI.  305  S.  m.  57 
Abbildgn.)  gr.  8".  Leipzig.  J.  A.  Barth.  (1901.) 
1915.     Cloth.     M.  9. 

Foerster,  Prof.  F.  :  Elektrochemie  wasseriger 
Losungen.  2..  verm.  u.  verb.  Aufl.  (XVIII,  804 
S.  m.  186  Abbildgn.)  Lex  8°.  Leipzig.  J.  A. 
Barth.     1915.     Cloth  M.  31..50. 

XIII.  '''^'of'^''  F..  :  Die  Fabrikation  d.  Oellacke  undl 
Siccative.  Anleitung  z.  Herstellung 
samtl.  Oellacke  &  Siccative,  nebst  Einfiihrung  ia 
die  Chemie  &  in  die  qualitat.  &  quantitative  chem. 
Analyse.     Svo.  m.  16  Abbildungen.    Wien.    1915. 

Cloth",  :m.  6. 

Hedvall,  J.  A.  :  Ueber  "  Kobaltmagnesium-Rot." 
(6  S.  m.  2  (1  farb.)  Taf.)  8°.  Uppsala.  1914. 
Beriin.     R.  Friedlander  &  .Sohn.     M.  1.20. 

XVI.  His^itik.  D.  J.  :  Ueber  die  Bedeutung  u. 
die  Methode  der  chemischen  Bod  en- 
analyse  m.  starker  heisser  Salzsaure.  (24  S.  m. 
2  Fig.)  gr.  8°.  Berlin.  Verlag  f.  Facliliteratur. 
1915.     M.  1.50. 

Oden,  S.  :  Ueber  die  Natur  der  Humussaure. 
2.  Mitteilg.  (13  S.)  Svo.  Uppsala.  1914.  Berlin. 
R.  Friedlander  &  Sohn.     60  Pf. 

XIXA.  Lebensmiitel ;      Entwiirfe     zu     Festsetz- 

ungen  iiber .     Hrsg.   vom   kaiserl. 

Gesundheitsamt.     gr.     8°.     Berlin.     J.     Springer, 

5.  Heft.    Kaftee.    (VIII,  33  S.)    1915.    M.  1.10. 

6.  Heft.  Kaffeeersatzstoffe.  (VIII,  24  S.)  1915. 
SOPf. 

Micko,  Dr.  K.  :  L'eber  BouUIonwurfel,  Speisc- 
wiirzen  u.  Fleischextrakt.  3Iitt.  aus  der  staatl. 
Untersuchungsanstalt  f.  Lebensmittel  in  Graz. 
(2.  ilitteUg.)  (S.  489—502.)  gr.  8".  Berlin. 
J.  Springer.      1914.     M.  1. 

XIXB.  Kershaw,    G.   B.  :     Guide  to  the  reports, 
evidence,  and  appendices  of  the  Royal 
Commission  on  Sewage   Disposal.     Svo.   pp.   viii. 
—178.     P.  S.  King.     Net  5s. 

Kolb,  Prof.  A.  :  I'eber  Permutit,  dessen  Au- 
weiidung  u.  die  m.  ihm  gemachten  Erfahrungen. 
(8  S.  m.  6  Fig.  auf  1  Taf.)"  30,  5x23  cm.  Berlin. 
Polytechn.  Buchh.  A.  Seydel.     1915.     60  Pf. 

Sitairt.  G.  F.  :  Conservation  of  water  by  storage. 
Yale  Univ.  c.  84  p.  (12  p.  bibl.)  il.  pis.  tabs, 
diagrs.  O.     1915.     .$3  n. 

Wilhelmi,   Prof.    J.  :     Kompendium   der  biolo- 

gischen  BeurteUung  des  Wassers.      (IV.  66  S.  ni. 

148  AbbOdgn.)     Lex  S°.    Jena.    G.  Fischer.  1915. 
Cloth,  M.  3.20. 

XX.   Coit,  J.   E.  :     Citrus  fruits  ;    an  account  of 

the   citrus    fruit    industry,    with    special 

reference  to  California  requirements  and  practiceis 
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*ml     similar     loiiditions.     N.Y.,     Miit-niillaii.      c. 
20xo-_'0   p.    (42   p.   l)il>l.)  ii.   O.      1915.   $2  ii. 

XXII  J-'X't'l'"'  I'l-.  R.  :  Uio  Kxplosivstollo  m. 
Iicsoiiil.  Bcriioksii-lit.  dcr  nciierfii 
ratente.  li  Hoft.  Xitrosnren(;stoiTo  (I'ikriiisaurc, 
Tiinitroldluol.  ii.a.)  (Vlll,  iify  S.  in.  .")2  Fig.) 
k-r.  .H'.    Ixipzig.    Vfit  &  Co.    lill.").    M.  1.5. 

XXIII.  lifhrriiK,   H.,  u.   Prof.   1".   1).  ('.    Klaj  : 

.Mikroolu'iiiisclif  Aiialvso.  v.  I'rof. 
1*.  D.  f.  Kiev.  Zim'lciih  ;!.  Aufl."  dcr  Aiili-it-.'. 
zur  inikrochfiii.  Analyse  v.  11.  liohrons.  .Mil  140 
Al)l>il<l<;n.  ini  'IVxl  n.  1  .\tlas  ni.  ilon  Taliollon 
zuni  Bfstiinnu'n  v.  ^lincralicn.  2  'Pie.  Leipzig. 
JL.  Vo.ss.      1!)15.     Cloth,  .M.  27.50. 

licrry,  A.  .1.  :  N'oUnnetiie  analysis.  Svo.  pp. 
140.    Camb.  Univ.  I'ress.  lx>n<lon.  1915.   Net  lis.  t5d. 

Chtintot,  E.  M.  :  Elements  of  chemical  micro- 
scopy. Svo.  Chapman  (>c  Hall.  London.  1915 
Net  12s.  6d. 

XXIV.  '■"'""""•  Pi-of.  V.  :     En/.ykliipailie   der 

technischen  Chemie.  l^nter  .Mitwirkg. 
V.  Fachgenosscn.  2.  Bd.  (Vlll.  800  S.  m.  330 
Abhildgn.)  I^-x  8'.  Wien.  I'rban  &  !S<-hwai-<cen- 
berg.      1915.     Half  Mor.,  .M.  32. 

Sddllrr.  S.  .S.  :  Chemistry  of  familiar  things. 
Svo.     Lippincott.      1915.     Net  7s.  Od. 

Sa>idqvisl.  H.  :  Eine  hochviskose,  lichtemp- 
findliche  \\'a.«.serl6sung  zweier  starken  .Saiiren. 
(til  S.  m.  7  Fig.)  8vo.^  I'ppsala.  1914.  Berlin. 
K.  Friedlander  A:  Sohn.     M.  1.50. 

}Vnrb\(r<i,  E.  :  Ueber  den  Encrgicumsafz  bei 
photochemischen  Vorgiingen  in  Gascn.  V.  Absorp- 
tion ultraviolet  ter  Strahlg.  durch  .Saiierstoft'. 
(.S.  230 — 242.)  \^x  8".  Berlin.  G.  Reimcr. 
1915.     .50  I'f. 

WillstdUer.  !{.,  n  A.  SloU  :  Ucbcr  die  chemischen 
Einrichtungen  des  Assimilations-apparat«s.  (S 
322 — 34t>  ni.  1  Fig.)  Ix-x.  8°.  Berlin.  G.  Rcimer. 
1915.     -M.  1. 


*•  Dissertations. 

[Prices  vary,  ranging  from  three  to  four  shillings.] 
IIA  Stirhs.  K.  P.,  Ueber  den  Einflviss  des 
Wa-sserdampfes  aiif  die  Ammoniakaiis- 
bcute  bei  der  pvrogenen  Zersetzvnig  fester  Brenn- 
stofTe.  Karlsruhe  (Tcchn.  Hochsch.).  1914.  26  S. 
4°  (8°). 

Wilczek\  A.  :  Beitriigc  zur  Wannetechnik  der 
Koppers-sehen         Kokscifen.  Breslau     (Techn. 

Hochschh.).      1 914.     24  S.     4°. 

III.    BhdUm-huryya,     A.  :       I.     Einwirkung     von 
Aldehydeii      auf     w-Chlor-      un<l      Brom- 
Aietophenon.     II.    Ueber   wj-Diamido-Azo-Benzol- 
o-Carbonsiiure.     Wiirzburg.     1914.     37  .S.     S°. 

Brunncr.\\i'.  :  Untersuchungen  Uber/S-Dimcthyl- 
n-Thininddlinon  und  dessen  Homologe.  Freiburg 
i.  B.    1914.    42  S.    8°. 

Dcmmrlmeyer,  K.  :  Beitriige  zur  Kenntnis  des 
Parathlor-  u.  Parabrommetakresols.  Dresden 
(Techn.  Hochsch.).     1914.    40  S.    8°. 

Hofstailt,  B.  :  I'eber  Sidfosauren  des  Fluorens 
und  <laraus  entstehende  Verbindungen.  Stuttgart 
(Te<hn.  Hochs<-h.).      1914.     44  .S.     8^ 

M aecklenburtj .  E.  :  Beitrag  zur  Kenntnis  des 
Bipheuylendiphenyliithylens.  Konigsberg.  1914. 
3t)  S.     8°. 

Raicicz,  M.  :  Synthese  von  Derivaten  des 
»n-Nitranilins  und  des  m-Phenylendiamins. 
Breslau.      1914.     55  S.     8'. 


ScJiuJlzc,  E.  :  Zur  Kenntnis  der  Oxydatinn  der 
Oxyanthrachinone:  (a)  iiber  den  Abbau  des  Piu'- 
purinszueinem  Derivat  desNaplitocliinons:  (b)uber 
Antlu-adicliiiK.ne.    Gi-eifswal.l.    1911.   418.   8". 

JY     Jloffmann,   W.  :     Zur  Kenntnis  des  Fluorcs- 
zeins     und      seiner     Aether     resp.     Ester. 
Eriangen.    I9I4.    25  S.    8^ 

Kiitliiiaier.  J.  :    Die  therapeutische  Verwendung 

der  Anilinfarbstolle.    Wiirzburg.    1014.    102  S.    8°. 

Lilli(i.  R.  :  Ueber  verwandte  Derivato  des 
antiken  Purpurs.   Rostock  i.  .M.      1913.     02  S.     8°. 

MitluicUs.  V.  :  Ueber  die  Bildung  von  Mono- 
vnid  Disazoverbindungen  aus  Phenolen  und 
Phenoliithern.     Marburg.     1914.     79  S.     8". 

Pohl,  P.  :  Ueber  Umwandluiig  von  Bonzal- 
cumaranonen  der  Kesorcin-.  llyiU'iichinon-,  I'henol- 
nnd  »)i-l\resol-Reilie  in  Flavonole  und  iiber  tien 
sich  dabei  abspicli'ndcn  Heaktionsmecliani-suius. 
-Marburg.     1914.     80  S.     8°. 

Schenck,  O.  :  Ueber  llydroxylderivate  des 
Indigblaus.    Darmstadt  (Techn.  Uoclischule).    1914. 

VII     ^"^-     ^^'-  '•      Photocheniische     Kinetik    des 
Chlorknallgases.  Hannover        (Techn. 

Hochschule).     1913.     45  S.,  1  Taf.     8°. 

Hassc,  W.  :  ITeber  die  quantitative  Bestimnnnig 
des  PhosphorwasserstolTes.  Leipzig.  1914.  89  .S.  8". 

Hchncr.  A. :  Ueber  die  langsame  Verl>renninig  des 
Jodwasserstoffgases.     Heidelberg.     1914.   02  .S.  8°. 

Kelly,  W.  J.  :  Die  Bestinunung  und  Trennung 
der  Halogene  auf  elektrolytischem  \\'ege.  Leipzig. 
1914.     54  S.     8°. 

Kcrslein,  H.  :  Reduktionen  in  der  umgekehrtea 
Chlorknallgasflamme.     Berlin.     1914.    27  S.    8°. 

Koenig.  A.  :  Ueber  die  Elektrische  Aktivierung 
des  Stickstoft's.  Mit  7  in  d.  Text  gedr.  Abb.  Karls- 
ruhe (Techn.  Hochsch.).      1914.     VIII,   30  S.     8°. 

Kohncr,  Baron  K.  v.  :  Ueber  die  Dissoziations- 
spannung  des  Calciumcarbonates.  Berlin.  1914. 
56  S.  m.  15  Tab.  u.  3  Abb.     S'. 

Lcrch,  F.  V.  :  \'erdampfungserscheinungen  der 
Th  B- u.  Th  C- Verbindungen.  Wien.  1914.  14  S.  8°. 

Lichmann,  H.  :  Beitriige  zur  Kenntnis  der 
salpetrigen  Saure.  Dresden  (Teclin.  Hochsch.). 
1914.     72  S.  m.  4  Fig.  u.  2  Tafeln.     8°. 

Mxdack.  .M.  :  Untersuchungen  iiber  Modifika- 
tionen  des  kohlensauren  Kalkes.  Freiburg  i.  B. 
1913.     36  S.     8". 
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Tite-Chairman :    E.  C.  C.  Baly 
CommiUee : 

E.  L.  Peck. 
H.  E.  Potts. 
W.  H.  Robert*. 
H.  B.  Stocks. 
Hon.  Treasurer  : 
W.  P.  Thompson,  6,  Lord  Street,  Liverpool, 
Hon.  Local  Seereiary : 
Alex.  Rult,  The  Uuiversity,  Liverjwol. 


London  Section. 

Chairman  :    A.  R.  Ling. 
Vice-chairman  : 

CommiUee : 


Frank  Tate. 
G.  Carruthera 

Thomson 
Stnart  J.  Willcox. 


H.  E.  Armstrong. 
Julian  L.  Baker. 
W.  A.  Bone. 
F.  H.  Carr. 
A.  W.  Crossley. 


J.  K.  Crow. 

J.  L.  Foucar. 

J.  T.  Hewitt 

C.  A.  Hill. 

W.  R.  Hodgkinson. 


R.  Lessing. 
G.  W.  MacDonald. 
R.  Seligman. 
Thomas  Tyrer. 


Bon.  Local  Secretary  and  Treasurer : 
T.  D.  Morson,  14,  Elm  Street,  Gray's  Inn  Road,  W.C. 


Manchester  Section. 


Chairman  :    J.   H.   Hoscason. 
V ice-Chairman  :    W.   Thomson. 


CommiUee : 

Bertram  Hart. 
J.  Hiibner. 
T.  Jackson. 
H.  Marshall. 


E.  F.  Morris. 
r.  H.  Terk-eki. 
T.   R.  Wollaston. 


J.  Allpass. 
E.  Ardern. 
E.  F.  Armstrong. 
P.  Gaunt. 

Bon.  Local  Secretary  : 
L.  E.  Vlies,  Belmont,  Gowan  Road,  Alexandra  Park,  Manchester. 


Newcastle  Section. 


Chairman  :  H.  Louis. 
Tiee-Chairmun  :  T.  W.  Lovibond. 


P.  P.  Bedson. 
8.  H.  Collins. 
W.  Diamond. 
.T.  T.  Dunn. 


CommiUee  : 

E.  M.  Fletcher. 
W.  Gemmell. 
T.  Hardie. 
G.  P.  Lishman. 


N.  H.  Martin. 
C.  H.  Eidsdale. 
A.  Sliort. 
H.  D.  Smith. 


Ron.  Local  Secretary  and  Ttfaeurer  : 
E.  F.  Hooper,  10,  The  Elms  West,  Sunderland. 


F.  E.  Atteanx. 

C.  6.  Bird. 

D.  J.  Danker. 
W.  C.  Durree. 
0.  H.  Fish. 


New  England  Section. 


Chairman  :    8.  W.  Wilder, 

Vice-chairman :    (vacant.) 

CommiUee : 

C.  L    Oagnebin. 


R.  Hut2. 
H.  P.  Knapp. 
W    D.  Livermore. 
L.  A.  Oliiey. 
Hon.  Treasurer  : 


W.  K.  Robbins. 
B.  E    Schlesingei. 
H.  J.  Skinner. 
W.  S.  Williams. 


Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass.,  TI.S.A. 

Bon.  Local  Secretary  : 
A.  A.  ClaBin,  88,   Broad   Street,  Boston,  Mass.,  U.S.A. 


New  York  Section. 


Chairman  :    W.  M.  Grosvcnor. 
Vice-chairman:    J.  E.  Teeple. 

Committee  : 

I     H.  M.  Eaufmann 
i     Gilbert  Rigg. 
Allen  Rogers. 


G.  W.  TbompsoDL 
Ctley  Wedge. 
E.  A.  Widmann. 
H.  Wigglesworth. 


J.  Alexander. 

Carleton  Ellis. 

E.  F.  Hicks. 

Martin  H.  Ittner.         1     C.  E.  Sholes. 

D.  W.  Jayne. 

Bon.  Treasurer:  Frank  C.  R.  Hemingway,  Bound  Brook,  N J. , 

U.S.A. 

Bon.  Local  SeereUtry : 
P.  0.  McHhiney,  50,  East  41st  Street,  New  York  City,  U.S.A. 


Nottingham  Section. 

Chairman  :   John  White. 
Vice-Chairmen  :   Sir  John  Turney  and  S.  E.  Trotman. 


T.  H.  Adams. 
L.  Archbutt. 
F.  H.  Carr. 
B.  Collett. 


Committee  : 

J.  Dunford.  i 

T.  F.  Harvey. 

F.  Stanley  Kipping.  I 
C.  E.  E.  Merriman. 


A.  Smith. 

W.  G.  TimmaDR. 

J.  T.  Wood. 


Bon.  Treasurer  : 

S.  J.  Pentecost,  Lenton  Works,  Nottingh.im. 

Hon.  Local  Secretary : 

J.  M.  Wilkie,  38,  South  Road,  West  Bridgford,  Nottingham. 


Sydney,  N.S.W.,  Section. 

Chairman  :  C.  E.  Fawsitt. 

Vice-Chairman  :    Loxley  Meggitt. 

Committee  : 

H.  W.  riiallinor.  I     .4.  A.  Eams.ay. 

E.  A.  Coombs.  J.  A.  Schofield. 

G.  Harker.  I     S.  E.  Sibley.  1 

Bon.  Local  Secretary  and  Treasurer  : 
T.  V.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


R.  Greig  Smith. 
Thos.  Steel. 


Yorkshire  Section. 


A.  M.  Auty. 
J.  Evans. 
C.  P.  Finn, 
W.  M.  Gardner, 


Ciairman  ;  F.  W.  Richardson. 
Vice-chairman  :  J.  W.  Cobb. 
Committee : 

A.  G.  Green. 

W.  B.  Bill. 

L.  L.  Lloyd. 

W.  Lowson. 

Hon.  Local  Secretary  and  Treasurer: 
T.  Fairley,  17,  East  Parade,  Leeds. 


W.  McD.  Macter- 
A.  R.  Tankard. 
,1.  J.  Tiiompson. 
Geo.  Ward. 
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Official  Notice. 


NEW  CLASSIFICATION    OP  THE   MEMBERS 
OF  TUE  SOCIETY. 

When  a  I  imputation  from  the  Couneil  waited 
recently  on  the  Minister  of  .Munitions  and  ottered 
the  services  of  the  Society  to  the  Government  in 
the  present  nati(>nal  crisis,  the  Minister  asked 
whether  a  classified  list  of  Members  of  the  Society 
waa  in  existence,  a-s  it  might  afford  some  idea  of 
the  possible  chemical  resources  of  the  Empire. 

In  reply,  the  Deputation  admitted  tiiat  the 
present  classification  of  the  Society  was  not  precise 
enoufrh  for  the  purposes  of  II. M.  Government,  and 
promised  to  supply  a  more  perfect  one. 

The  Council  accordingly  asks  all  members  to  fill 
in  the  enclosed  postcard  and  return  it  to  this  office 
within  fourteen  days.      An  envelope  may  be  used. 

Members  are  requested  to  base  their  new  classifi- 
cation upon  that  of  the  Journal  (sec  below),  and 
enter  on  the  card  pro\nded  for  tlie  purpose  one  or 
more  of  its  class  numerals,  together  with  one  or 
more  of  the  following  eight  letters  : — 

A.  means  Agent  or  Merchant. 

C.  „  Consultant  or  Analyst. 

E.  „  Chemical  or  iMetallurgical  Engineer. 

M.  „  Manufacturer. 

O.  „  OflHcial  (Government,  etc.). 

P.  „  Professor  or  Teacher. 

W.         „  Works  Chemist  or  Manager. 

X.  ,,  Any  other  profession  or  occupation. 

The  following  is  the  classification  used  in  the 
Journal : — 

I.— Gekeral  Plant  ;  Machinery. 
llA. — FrxL:  Gas;  Mineral  Oils  and  Waxes. 

B. —  DESTRUCTn-E    DISTILHTION  ;    HEATING  ;    LlGHTISO. 

III.— Tab  akd  T.4R  Prodccts. 
IV.— CoLOCRiNG  Matters  and  I'ves. 
V. — Fibres  ;  Textiles  ;  (ELLrLOSE  ;  Paper. 
VI. — Bleaching  ;  Dyeing  :  I'kintisg  ;  Fikisbing. 
VII.^-Acms  :  Alkalis  ;  Salts  ;  Non-Metallic  Elements. 
VIU. — Glass  :  Cer.v.mics. 
IX. — Building  M.werials. 
X.— Metals  ;  .Metallurgy,  including  Electro- 

MET.tLLCRGY. 
XI.— ELErTEO-('HE.MISTRY. 

XlI.—F.iTs;  Oils:  Waxes. 
XIII. — Pai.vts;  PIGMENTS:  Varnishes;  Resins. 

XIV. — IXDIA-KlIBHER  ;    GrTTA-PERCHA. 

.XV. — Leather  ;  Bone  ;  Horn  ;  Glue. 
XVI. — Soils  ;  Fertilisers. 

XVII. — SCG.VRS  ;    STARCHES;    GlIMS. 

XVIII. — Fermentation  Indusiries. 
XIXa. — Foods. 

B. — Water  Pirificatjon  ;  Sanitation. 
XX. — Organic  Prodccts  ;  Medicinal  Substances; 

Essential  Oils. 
XXI. — PHoio'RirHic  Materials  and  Processes. 
XXH. — Explosives  :  Matches. 

X.XIII. — ANALYTICAL    PrOTESSES. 

XXIV.— Miscellaneous  Alstracts. 
Example  : 
III.M.  indicates  a  Manufacturer  of  Tar  Products  ; 

XIV.  W.   aChemist  orManagerin  a  Rubber  Factory. 

XV.  P.    a  I*rofes.sor  or  Teacher  in  Leather  Indust  ry. 

Note. — This  Chissification  has  no  conneclion 
uitli  the  Stttiunal  RtijisUr. 

Charle.s  Carpenter, 

Prcaideni. 

Charles  G.  Cke.sswell, 

HecrcUiry. 


The  following  is  a  copy  of  the  Minister's  reply  : — 

Ministry  of  Munitions  for  War, 

6,  Whitehall  Gardens,  S.W. 

23rd  July,   1015. 
Dear  Sir, 

I  am  desired  by  Dr.  Addison  to  request  you  to 
convey  to  the  Society  of  Chemical  Industry  his 


thanks  for  the  offer  maile  by  the  Deputation  which 
attended  at  this  Office  on  the  5th  instant  to  place 
at  the  disposal  of  the  Government  the  organisation 
of  the  Society  for  any  purpose  for  which  that 
organisation  might  be  usefully  employed  in  pro- 
moting the  development  of  the  chemical  industry 
of  the  country  during  the  War. 

Dr.  Addison  will  not  fail  to  bear  in  mind  the 
Society's  oiler  of  help  and  will  gladly  avail  himself 
of  it  as  the  occasion  arist-s.  In  the  meantime  it 
would  be  of  assistance  to  him  to  know  whether  the 
present  organisation  of  the  Society  is  such  as  would 
enable  it : — 

(a)  to  furnish  at  short  notice,  at  request,  a 
reliable  and  complete  statement  as  to  the  possible 
sources  of  supply  of  pju-ticular  chemical  products  ; 

(6)  to  keep  the  Government  informed  from  the 
manufacturers'  point  of  view  of  difficulties  arising 
from  time  to  time  as  respects  labour,  materials, 
transport  and  sti  forth  wliich  may  be  interfering 
seriously  with  the  output  of  essential  chemical 
products. 

Yours  faithfully, 
(Signed)  J.  A.  Bablow. 
The   General   Secretary, 

Society  of  Chemical  Industry, 

Broadway  Chambers,  Westminster. 


PROCEEDINGS 


THIRTY-FOURTH  ANNUAL  MEETING. 

MANCHESTEI{. 
Wednesday,  July  I4Tn,  1915. 

The  Thu'ty-fourth  Amiual  General  Meeting  of 
the  Society  was  held  in  the  Assembly  Hall  of  the 
Municipal  School  of  Technology,  3Ianchest«r,  on 
July  14th,  1915,  the  I'resident,  Professor  G.  G. 
Henderson,  in  the  chair. 

The  Lord  Mayor  of  iManchester  (Alderman  D. 
McCabe),  in  welcoming  the  Society  to  the  City, 
mentioned  how  much  Sir  Thomas  Shami.  Chair- 
man of  the  Education  Committee,  regretted  his 
inability  to  be  present.  He  believed  that  the 
importance  of  chemical  science  to  industry  was 
beginning  to  be  realised  now  more  than  ever 
before,  and  the  future  would  see  a  greater  demand 
for  those  skilled  in  chemical  science  and  a  closer 
co-operation  between  industry  and  science. 

The  President  cordially  thanked  the  Lord 
Mayor,  on  behalf  of  the  Society,  for  the  hearty 
welcome  they  had  received.  He  mentioned  that 
Lancashire  was  the  birthplace  of  the  .Society,  and 
that  the  members  always  looked  forward  to  the 
meetings  in  Manchester  with  the  keenest  antici- 
pations, knowing  that  the.se  anticipations  would  be 
fully  realised.  They  hoped  that  the  meetings  of 
this"  Society  would  impress  on  the  people  at  large 
that  the  prosperity  of  this  country  must  depend, 
in  a  very  high  degree,  on  our  chenucal  industry. 
He  was  beginning  to  feel,  in  view  of  recent  events, 
that  the  chemist  was  at  last  coming  into  his  o\yn. 
Such  a  meeting  as  the  present  one,  in  such  a  city 
as  Manchester,  was  likely  to  bring  about  that 
result. 

The  Minutes  of  the  Thirty-third  Annual  Jleeting, 
at  Nottingham  on  July  15th,  1014,  were  read  and 
confirmed,  and  signed  by  the  President. 

New  Council. 
The  Pre.sident  announced  that  the  number  of 
nominations  to  the  Council  wa.?  exactly  what  was 
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necessary  to  fill  the  vacancies,  so  tliat  no  election 
was  required.  The  list  of  Council  for  1915 — 191(3 
was  then  approved  by  the  meeting  (see  page  743). 

Report  of  Councii,  ' 
The  General  Secretary  read  the  Report  o£ 
Council  as  follows  : — ■ 

During  the  year  the  Council  has  held  11  meetings. 
Accounts  Committee  10,  Publication  Committee 
24.  Information  Bureau  3.  General  Purposes  1, 
Publication  of  Patent  Cases  1,  Weekly  Journal  1, 
Chemical  Products  1,  Library  2,  Labour  in  Chemical 
Works  2,  Printing  Agreement  I,  and  Annual 
General  Meeting  3. 

The  number  of  Members  now  on  the  Register 
is  4017,  as  compared  with  4142  last  year.  Since 
the  last  Annual  iVIeeting  201  new  Members  have 
been  elected,  and  the  losses  have  been  326. 

The  losses  by  death  amount  to  58,  viz.  : — 
H.  A.  Appleton,  Theodore  Armstrong,  J.  S. 
Arnott,  T.  R.  Bavliss,  Alex.  A.  Beadle,  J.  J. 
Beringer,  Col.  R.  K.  Birley.  C.B.,  Col.  Jeffrey  H. 
Burland,  Dr.  R.  J.  Caldwell,  Eustace  Carey, 
R.  Forbes  Carpenter,  Sir  Arthur  Church,  K.C.V.O., 
P.R.S.,  Dr.  W.  D.  Crumble,  L.  V.  Dalton,  Philibert 
Delahaye,  Prof.  W.  L.  Dudley,  Dr.  Chas.  J. 
Eames,"Harry  M.  Freear,  Robt.  M.  Gloag,  Anthony 
Oref.  Henry  Hall.  Jas.  Hargreaves,  W.  Ross 
Harvey.  T.  H.  Harvey,  Archie  Neill  Holden, 
Henry  Williams  Jones,  A.  J.  Keelile,  Henry 
Knight,  Jos.  Lee,  Capt.  Maurice  B.  Lloyd,  D.  A. 
Louis,  John  Lyle,  S.  Freemont  MacDonald, 
R.  F.  jVlacfarlane,  D.  M.  McKechnie,  John  M. 
McMurtrie,  Dr.  Hugo  IMiiller,  John  Northing, 
Prof.  Chiri  Otsuki,  J.  M.  C.  Paton,  Lieut.  Geoffrey 
V.  Pearce,  Albert  Plaut,  Edward  Riley,  A.  J. 
Robertson,  Prof.  W.  J.  Clunies  Ross,  Lieut.  R.  A. 
Sevmour-Jones,  Dr.  J-  Takayama,  Oswald  N.  Teb- 
butt,  Lieut.  C.  A.  R.  Tennant,  Benjamin  F.  Thomas, 
Thomas  Thorp,  G.  Vogeler,  Chas.  N.  Waite,  W.  J. 
Webber,  Wm.  Weston,  Chas.  Wilkins,  Robert 
Williamson,  Dr.  Otto  N.  Witt. 

Col.  Jeffrey  H.  Burland  died  on  service,  and 
Messrs.  Geoffrey  Pearce,  R.  A.  Seymour-Jones, 
Oswald  X.  Tebbutt,  and  C.  A.  R.  Tennant  were 
killed  in  action. 

Four  Ordinary  Members  retire  from  the  Council. 
Dr.  E.  F.  Armstrong,  Prof.  H.  E.  Armstrong, 
P.R.S.,  Prof.  W.  R.  Hodgkinson,  and  Mr.  Waller 
F.  Reid  have  been  nominated  to  fill  the  vacancies. 
No  ballot  will  be  required. 

The  following  Chairmen  of  Local  Sections 
retire  : — "Mr.  H.  T.  Pinnock  (Birmingham),  Prof. 
E.  C.  C.  Baly,  F.R.S.  (Liverpool),  Prof.  W.  R. 
Hodgkinson  (London),  Mr.  J.  Hiibner  (Manchester), 
and  Mr.  G.  W.  Thompson  (New  York).  The  follow- 
ing succeed  them  : — Mr.  W.  J.  Rees,  Mr.  John  Gray, 
Mr.  A.  R.  Ling,  Mr.  J.  H.  Hoseason,  and  Dr. 
W.  M.  Grosvenor.  The  Council  desires  to  express 
its  thanks  to  the  retiring  Chairmen  for  their 
services  to  the  Society. 

Mr.  N.  H.  Martin  has  been  elected  to  the  General 
Board  of  the  National  Physical  Laboratory  in 
place  of  Mr.  Reid,  whose  period  of  office  had 
expired.  -Mr.  Tyrer  has  been  placed  on  the 
Executive  Committee,  and  has  taken  an  active 
part  in  its  proceedings.  Dr.  Messel  continues  to 
act  as  the  Society's  representative  on  the  Council 
of  the  Imperial  College  of  Science  and  Technology. 
A  new  Section  for  Edinburgh  and  the  East  of 
Scotland  has  been  formed  with  Prof.  Jas.  Walker, 
F.R.S.,  as  Chairman,  and  Dr.  J.  P.  Longstaff 
as  Hon.  Local  Secretary. 

The  Balance  Sheet  and  Annual  Statement  of 
Accounts,  which  have  already  appeared  in  the 
Jime  30th  number  of  the  .lournal,  will  be  laid 
before  the  Jleeting. 

Acting  under  the  powers  conferred  by  By-law  9, 
the  Council  will  entertain  applications  to  Member- 
ship,   without   payment   of    Entrance   Fee,    from 


candidates  on  whose  behalf  a  recommendation 
from  a  Member  is  presented  stating  that  the 
candidate's  position  requires  this  special  con- 
sideration and  that  his  income  is  not  more  than 
£150  per  annum. 

It  has  been  decided,  under  By-law  12,  to  aUow 
those  members  who  are  engaged  on  Active  Naval 
or  Military  Service  to  postpone  payment  of  their 
subscriptions  without  loss  of  rights  of  membership. 

The  Journal  in  1914  contained  1230  pages  of 
text  as  compared  with  1172  pages  in  1913. 

On  the  retirement  of  Mr.  Watson  Smith,  who 
has  been  awarded  a  superannuation  allowance  of 
£315  a  year,  the  Council  entrusted  to  the  General 
Burposes  Committee  the  task  of  finding  a 
successor.  It  was  decided  that  the  new  Editor 
should  devote  his  whole  time  to  the  duties  of  his 
office,  and,  suliject  to  the  Publication  Committee, 
be  held  responsible  for  the  whole  contents  of  the 
Journal,  the  necessary  assistance  being  provided 
by  the  Society.  In  response  to  an  advertisement 
inserted  in  the  leading  Journals,  applications  were 
received  from  62  candidates,  and  after  considera- 
tion of  these  the  Committee  unanimously  recom- 
mended the  appointment  of  Mr.  Tom  F.  Burton  at  a 
salary  of  £550  per  annum,  ^vith  the  provision  that 
his  duties  should  include  the  preparation  of  the 
Annual  Indexes  and  supervision  of  the  next 
Decennial  Index.  The  Council  adopted  the  re- 
commendation and  jNIr.  Burton  took  up  his  new 
duties  on  January  1st.  This  made  it  necessary  to 
appoint  a  new  assistant  for  the  office,  and  a  httle 
later  Mr.  L.  E.  E.  Johnson  was  selected  for  this 

A  resolution  in  favour  of  a  weekly  Journal, 
passed  bv  the  Council,  was  considered  by  the 
Publication  Committee,  which  pointed  out  certain 
difficulties  likely  to  arise.  A  joint  Committee 
of  the  two  bodies  met  to  consider  how  to  give 
effect  to  the  Council's  resolution,  and  reported 
that  under  present  circumstances  it  would  be 
better  to  postpone  the  issue  of  a  weekly  Journal 
in  view  of  the  cost  and  changes  it  would  entail. 
Certain  new  features  were  suggested  ;  such  a* 
insertion  of  correspondence,  reports  on  the  position 
and  progress  of  various  branches  of  Chemical 
Industry,  reports  of  meetings  of  other  Societies, 
short  reviews  of  technical  books  indicating  their 
scope  and  character,  and  general  news  of  interest 
to  members.  The  adoption  of  other  suggestions 
which,  likewise,  have  been  approved  by  the 
Council,  such  as  taking  the  advertisements  into 
the  Society's  own  hands,  and  raising  the  subscrip- 
tion price  of  the  Journal  to  non-members,  involves 
a  new  agreement  with  the  publishers.  Negotia- 
tions lor  a  new  contract  have  been  begun,  but  are 
suspended  until  the  close  of  the  war. 

At  the  beginning  of  the  year  a  new  Brevier  type 
was  adopted  for  the  Journal.  It  is  clearer  than 
the  old,  but  will  somewhat  increase  the  bulk  of 
the  Journal  and  enhance  its  cost  by  some  £150  a 
year. 

Dr.  F.  B.  Power  has  retired  from  the  Publication 
Committee  on  going  abroad  and  Mr.  Watson  Smith 
has  been  elected  in  his  place.  Dr.  J.  T.  Duim  has 
been  elected  to  fiU  the  vacancy  created  by  the 
death  of  Mr.  D.  A.  Louis. 

The  Council  has  satisfaction  in  reporting  that  the 
Society  has  been  able  to  render  assistance  on  many 
occasions  to  the  Admiralty,  the  War  Office,  and 
the  Board  of  Trade,  and  also  to  Dominion  Govern- 
ments. The  services  of  the  Society  have  likewise 
been  placed  at  the  disposal  of  the  Minister  for 
Munitions. 

In  November  the  Council  appointed  a  Committee 
to  consider  the  foundation  of  a  Permanent  Bureau 
to  assist  and  advise  in  the  consolidation  of  Chemical 
Industrv  in  the  Empire.  That  Committee  re- 
ported, in/e)-  alia,  in  favour  of  the  compilation  of 
a  regLster  of  manufacturers  of  chemicals,  chemical 
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plant  and  apparatus,  and  of  the  importers  and  j 
refiners  of  natural  products.  The  t'oumil  aski'd 
the  Couiinittee  to  iuscertain  whether  tlie  Hoard  t>f 
Trade  would  ^rivo  any  assisfaiue  in  preparing;  such 
a  register.  In  reply  to  inqiiiries  made  hy  the  Coin-  , 
inittee,  the  Hoard  "pointed  out  that,  owing  to  un- 
willinifness  of  manufai-tuivrs  to  divulge  to  the 
pulilic  any  details  of  their  production,  the  Board 
could  not  he  a  party  to  the  production  of  such  a 
register.  A  moans  wherehy  the  Society  could  co- 
operate in  ohtaining  the  desired  information  was 
then  suggested.  Meuilicrs  of  the  Society  might  lie 
asked  to  inform  th.-  IJoar.l  of  Trade  in  strict  confi- 
dence wliat  proilucts  and  how  much  of  thorn  they 
made  and  coidd  make,  and  to  renew  or  confirm 
this  information  from  time  to  time.  The  Board 
proposes  to  enter  this  information  in  its  confi- 
dential registers  and  let  it  he  known  that  liond  fide 
applicants,  who  are  prepared  to  give  to  the  Board 
fidl  particulars  of  their  re(iuirements  in  confidence, 
will  he  given  the  names  of  those  manufacturei's 
who  can  supply  their  needs. 

.\  joint  Ileputation  from  the  Royal  and  Cliemical 
Societies  was  received  by  the  President  of  the 
Board  of  Trade  and  the  President  of  the  Board  of 
Education  on  May  0th.  With  the  Deputation, 
which  was  introduced  by  Sir  William  Crookes, 
were  representatives  of  the  Institute  of  f'hemistry, 
the  Society  of  Public  .Analysts,  and  of  this  Society 
in  the  person  of  its  Presi<lent.  The  Deputation 
advocated  (iovernment  as.sist-ance  for  scientific 
research  for  industrial  purposes,  the  estAblishment 
of  closer  relations  between  manufacturers  and 
scientific  workers  and  teachers,  and  the  establish- 
ment of  a  National  Chemical  Advisory  Committee 
for  these  purposes.  The  Minister,  in  reply, 
pointed  out  that  the  Board  of  Trade  fully  appre- 
ciated the  extent  to  which  national  industrial 
progress  is  dependent  on  the  utilisation  of  the 
services  of  men  of  science,  and  the  importance  of 
provision  for  the  thorough  training  of  a  very  much 
larger  number  of  indu.strial  chemists  than  are  at 
present  available.  The  war  had  shown  the 
weakness  of  our  position  in  certain  important 
respects,  and  he  was  in  full  sympathy  with  the 
general  views  expressed  bv  the  Deputation.  (See 
this  Journal,  191.-i,  pp.  459— 4C0.) 

At  the  last  Annual  Meeting  it  was  resolved  to 
hold  this  Annual  Meeting  somewhat  later  in  the 
year  and  in  connection  with  that  of  the  British 
As.sociation  ;  it  had  been  decided  also  that  the 
Meeting  should  be  reorganised  on  somewhat 
more  scientific  lines.  After  the  war  broke  out 
the  fixture  for  Septemlier  of  the  British  A.ssociaf  ion 
became  uncertain,  and  consequently  this  Council, 
at  the  instance  of  the  Manchester  Section,  re- 
lonsidered  the  position  and  decided  to  revert  to 
a  Meeting  of  thus  Society  by  itself  in  the  month  of 
July  as  usual.  It  was"  al.so  felt  that  the  time 
would  be  inopportune  for  anything  in  the  nature 
of  festivity  and  that  no  better  occasion  coidd  be 
found  for  inaugurating  the  contemplated  change 
in  the  character  of  the  Electing.  The  results  of 
these  deliberations  are  to  be  found  in  the  programme 
of  papers  which  are  to  be  read  and  discussed  on 
this  occasion. 

An  invitation  to  hold  the  next  Annual  General 
Meeting  in  Edinburgh  will  be  laid  before  the 
Meeting. 

Tlie  International  Congresses  of  Mining  and 
.Metallurgy  (London)  and  Applied  Chemistry 
(Petrograd)  have  been  postponed. 

.Mr.  Waltku  F.  Ui:id,  in  moving  the  adoption 
of  the  report,  said  that  it  contained  a  record  of 
a  large  amount  of  import.ant  wfirk  for  which  they 
were  very  much  indebte<l  to  their  Council.  The 
rc-port  showed  that  the  .Society  had  been  active 
m  many  directions.  They  could  congratidatc 
themselves  on  the  formation  of  a  new  .Section  in 
Edinburgh,  and  wish  it  every  success.     As  regards 


the  Journal,  there  had  been  a  slight  ilimimitioii  in 
the  (piantity  of  matter  available,  but  that  was 
unavoidable  in  present  circumstances,  and  there 
was  cause  for  congratulation  that  the  quality  of 
the  Journal  had  nut  siilTi-ii'd.  They  were  now 
in  a  position  to  obtain  all  the  teclmical  pulilicalioiis 
necessary  to  provide  infcirmation  for  the  members. 
He  fully  indorsed  the  remarks  of  the  Council  as 
to  Mr.  Wat.son  Smith,  and  hoped  they  \Miuld  have 
the  benefit  of  his  services  on  thi'  Publication 
Committee  for  many  years  to  come.  Hegarding 
the  proposal  for  a  weekly  issue  of  the  Jouni.-U.  he 
mentioned  that,  though  the  proj>osal  appi'aled  t4) 
him  personally,  yet  it  wo\ild  be  dillicult  to  carry 
out,  because  it  would  involve  weekly  attendance 
at  the  Publication  Committee. 

Dr.  C.  DiiKYFVs  si-couded  the  motion,  and  the 
report  was  unanimoasly  adopted. 

Report  op  Hon.  Tiic;Asri!i:H. 

Mr.  Thomas  TviJicn,  in  submitting  his  annual 
report,  mentioned  that  the  excess  of  income  over 
expenditure  in  1!U4  was  £894  l.'is.  2d.,  a  larger  sum 
tlian  in  either  of  the  four  previous  years.  But  it 
must  be  remembered  that  a  large  proportion  of 
that  amount  was  ear-marked.  The  entrance  fees 
and  life  composition  fees  had  been  invested,  as 
usual,  and  now  a  further  sum  was  required  for 
superannuation.  A  short  time  ago  they  had  had 
the  sum  of  £2400  on  deposit  at  the  bank,  and  a 
large  proportion  of  that  had  been  invested  in  the 
4i%  ^Var  Loan,  with  a  view  to  converting  the 
Society's  holdings  of  Consols.  Their  seciirit  ics, 
taken  as  a  whole,  had  shown  a  comparatively  low 
rate  of  depreciation  during  recent  years,  and  he 
believed  that  in  that  respect  they  were  in  an 
exceedingly  favourable  position. 

Dr.  M.  O.  FoRsTER  moved  the  adoption  of  the 
report,  and  said  he  thought  that  it  would  be 
found  most  encouraging  and  that  the  Society  was 
in  a  very  fortunate  position  at  such  a  time,  as  the 
present.  He  pointed  out,  however,  that  the  exce-ss 
of  income  over  expenditure  had  been,  for  many 
years  pa.st,  almost  exactly  balanced  by  the 
entrance  fees  and  the  interest  from  their  invest- 
ments, and  that  therefore  it  must  not  lie  regarded 
as  of  the  nature  of  a  profit  on  the  year's  working. 
They  were  very  fortunate  to  have  as  Treasurer  one 
who  took  such  a  deep  personal  interest  in  the 
aliairs  of  the  .Society,  and  they  offered  him  their 
hearty  thanks  for  his  services. 

Jlr.  C.  Rawson  seconded  the  motion,  \\tiicli  was 
carried  unanimously. 

PRESIDENT'S    ADDRESS. 

The  President  then  read  his  address,  as 
follows  : — 

Throughout  the  period  which  has  elapsed  since 
the  date  of  our  last  Annual  ileeting  the  Society 
has  had  to  carry  on  its  work  under  conditions 
without  parallel"  in  its  previous  history,  and, 
unhappily,  still  prevailing.  Many  of  the  members 
are  on  active  service  with  the  forces  of  the  Ci-own, 
and  some,  we  note  with  sorrow,  have  already  fallen 
in  the  defence  of  our  country  ;  many  others  are 
strenuously  engaged  in  no  less  important  and 
honourable  national  service  at  home  ;  the  terrible 
but  inevitable  conflict  which  is  being  waged 
between  civilisation  and  Teutonic  barbarism  so 
completelv  absorbs  the  thoughts  and  energies  of 
most  of  us' that  other  matters  appear  by  comparison 
trivial  and  of  little  a<<ount.  In  ciiru instances 
such  as  these  it  is  a  reason  for  congratulation,  and 
a  testimonv  to  the  inherent  strength  of  the  Society, 
that  little  "or  no  falling  olY  in  its  activities  can  be 
obsened.  The  local  Sections  ha\e  held  their 
customary  meetings  and  have  contributed  at  least 
an  average  number  of  papers  for  publication.  The 
Journal  has  appeared  as  usual,  and  although  there 
has  been  an  unavoidable  interruption  in  the  supply 
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of  those  foreign  periodicals  from  the  contents  of 
which  a  number  of  the  abstracts  are  prepared,  yet 
the  energetic  work  of  the  editorial  staff  and  the 
Puljlication  Committee  Jias  to  a  large  extent  made 
good  the  deficiency  ;  indeed,  I  think  it  will  Ije 
generally  agreed  that  there  has  been  an  improve- 
ment rather  than  otherwise  in  the  quality  of  our 
Sublication.  Finally,  we  are  now  assembled  in 
•eneral  Meeting,  as  in  every  year  since  the  Society 
came  into  existence. 

From  time  to  time  during  the  year  the  sad  duty 
has  been  imposed  upon  us  of  recording  the  death 
of  one  of  our  members.  The  customary  obituary 
notices  have  been  pubUshed  in  the  .Journal  in  due 
course,  but  I  feel  that  it  would  not  be  fitting  to 
pass  over  without  further  mention  the  loss  of  three 
of  the  original  members  of  the  Society  who  can  ill 
be  spared — Eustace  Carey,  Russell  Forbes  Car- 
penter, and  David  Alexander  Louis.  Mr.  I>ouis 
was  for  long  one  of  the  statf  of  abstractors  and  a 
valued  member  of  the  Publication  Committee,  on 
which  his  rmtiring  efforts  to  maintain  the  high 
standard  of  the  Journal  were  of  the  greatest  benefit. 
Mr.  Forbes  Carpenter's  services  to  chemical 
industry  in  the  capacity  of  Chief  Inspector  of 
Alkali  Works  can  hardly  be  over-estimated,  and 
his  services  to  the  Society  were  no  less  valuable. 
Mr.  Carey  was  one  of  the  small  band  of  enthusiastic 
and  far-seeing  men  who  laid  the  foundation  stone 
of  the  Society  ;  he  devoted  himself  to  its  interests 
in  almost  every  possible  office — as  member  of  the 
first  Publication  Committee,  as  Honorary  Northern 
Secretan,',  as  Chairman  of  the  laverpool  Section, 
as  Member  of  Council,  as  Vice-President,  and,  in 
1906-1907,  as  President.  So  recently  as  last  year 
he  attended  the  General  Jleeting  at  Nottingham, 
and  he  was  again  a  Member  of  Council  at 
the  time  of  his  death.  The  Society  has  indeed 
suffered  a  hea\'y  loss,  but  the  memory  of  these 
upright  and  lovable  men  will  long  remain  an 
incentive  to  continued  progress. 

The  Society,  in  common  with  other  scientific 
societies  and  institutions,  ha,s  l^een  eager  to  render 
every  possible  assistance  to  the  Government  in 
carrying  the  war  to  the  successful  issue  which  we 
confidently  anticipate,  and  has  had  the  satis- 
faction of  supplying  useful  information  to  several 
Government  departments  on  a  number  of  occasions. 
I  confess  to  disappointment,  however,  that  fuller 
opportunities  of  national  service  have  not  been 
afforded.  Many  individual  members  of  this 
Society,  and  of  all  the  other  scientific  Societies, 
have  been  and  are  doing  splendid  work,  but  it  is 
safe  to  say  that  better  results  would  have  been 
achieved  by  organised  effort,  and  it  is  regrettable 
on  all  grounds  that  the  scientific  resources  of  the 
nation  have  not  been  systematically  utilised  by 
the  Government  as  they  might  have  been.  Organ- 
isation has  been  lacking,  with  the  result  that 
comparatively  little  advantage  has  been  taken  of 
those  resources,  and  yet  it  would  surely  not  be  a 
very  ditflcult  matter  to  bring  into  close  co-operation 
all  the  Societies  representative  of  the  different 
branches  of  pure  and  applied  science.  It  would 
only  be  necessary  to  appoint  some  central  body, 
wliich  should  have  the  duty  on  the  one  hand  of 
keeping  in  intimate  touch  with  the  Admiralty, 
the  War  Office,  and  the  Miuistry  for  Slunitions, 
and  on  the  other  hand  of  referring  to  the  Council 
of  each  Society  the  questions  with  which  it  is 
particularly  fitted  to  deal.  Whatever  method  be 
adopted,  it  is  not  by  any  means  too  late  to  set 
about  the  organisation  of  the  powers  which  science 
can  place  in  the  hands  of  the  Government,  and 
the  sooner  this  is  done  the  better  for  the  country. 
In  this  connection  it  is  gratifying  to  note  that  a 
Committee,  on  which  the  Society  is  well  repre- 
sented, was  appointed  last  August  by  the  President 
of  the  Board  of  Trade  to  consider  and  advise  as 
to    the    be.st   means   of   obtaining   for   the   use   of 


I  British  industry  sufficient  supphes  of  chemical 
products,  colours,  and  dyestufts  of  kinds  hitherto 
largely  imported  from  abroad.  The  problem  how 
best  to  utilise  the  opportunities  afforded  by  the 
war  for  extending  and  developing  the  chemical 
1  industries  of  the  country  has  been  discussed  at 
meetings  of  a  number  of  the  local  Sections,  and 
much  information  bearing  on  the  question  has  been 
made  available  through  the  medium  of  the  Journal. 
Whether  as  a  result  of  this  or  not,  even  the  most 
pessimistic  must  admit  that  British  chemical 
manufacturers  have  already  given  evidence  of  their 
readiness  to  extend  their  operations  and  to  under- 
take the  preparation  of  many  chemicals  of  different 
kinds  which  up  till  the  present  time  could  only  be 
obtained  from  foreign  sources,  and  that  such  indis- 
pensable materials  as  filter  paper,  and  glass  and 
porcelain  ware  for  chemical  purposes,  are  now  being 
successfully  manufactured  in  this  country. 

In  the  report  submitted  by  the  Council  to  the 

General  Meeting  last  year  it  was  intimated  that  a 

Committee  had   been  appointed  to   consider  the 

best  methods   of   increasing   the   usefulness,    and 

j    incidentally  the  membership,  of  the  Society.     After 

j    much  carefxil  inquiry,  the  Committee  presented  a 

I   report  which  was  considered  at  a  special  meeting 

I    of  the  Council,  and  generally  approved.     The  main 

!    conclusion  arrived  at  was  that,  in  the  first  instance, 

no  more  important  step  could  be  taken  than  to 

endeavour  to  make  the  Journal  as  comprehensive, 

as  informative,  and  last  but  not  least  as  interesting 

as  possible.     An  advance  towards  this  end  has  been 

made  in  adopting  a  clearer  and  more  legible  type, 

in  extending  the  scope  of  the  published  matter,  and 

in  issuing  reviews  and  not  merely  notices  of  new 

technical   books.     Fiirther   developments   will   be 

carried    out    as    circumstances    permit,    amongst 

others    the    publication    at    sviitable   intervals    of 

reviews    of    progress    and    recent    developments 

in  the  different  )>ranches  of  chemical  industry,  and 

it  is  hoped  that  the  result  will  ))e  to  render  the 

Journal   simply   indispensable   to   every   chemist, 

if  indeed  that  is  not  already  the  case. 

Among  the  proposals  for  widening  the  sphere  of 
influence  of  the  Society  submitted  to  the  Council 
was  one  for  the  establisliment,  under  the  auspices  of 
the  Society,  of  an  InformationBureau,  which  should 
have  the  duty  of  collecting,  classifying,  and  distri- 
buting information  of  every  kind  likely  to  be  of 
advantage  to  British  chemical  manufacturers. 
Obviously  it  woiUd  be  foolhardy  to  engage  in  such 
an  enterprise  without  fvdl  inquiry  and  careful  cal- 
culation of  the  cost,  and  sufficient  data  are  not  yet 
at  hand  to  justify  the  Council  in  coming  to  a 
decision.  However,  a  committee  has  been  ap- 
pointed to  gather  information  and  to  work  out 
details,  and  although  it  is  too  soon  to  say  what 
the  outcome  will  be,  I  hope  that  the  difficulties 
which  stand  in  the  way  will  be  overcome  and  that 
my  successor  in  the  presidential  chair  will  have 
the  satisfaction  of  witnessing  the  inauguration  of 
the  scheme  during  his  term  of  office. 

StUl  another  weighty  matter  which  has  engaged 
the  attention  of  the  Council  is  the  character  of  the 
Annual  General  Meeting.  I  have  for  long  held  the 
opinion,  in  common,  I  believe,  with  many  of  the 
members,  that  full  advantage  has  not  been  taken  in 
the  past  of  the  opportunities  afforded  by  the  gather- 
ing together  at  the  Annual  Meeting  of  technologists 
representing  most,  if  not  all,  of  the  branches  of 
chemical  industry,  and  that  too  much  of  the  time 
over  which  the  meeting  extends  has  been  devoted 
to  purely  social  functions.  Consequently  it  gave 
me  great  satisfaction  when  the  Council  came  to  the 
decision  that  at  future  General  Meetings,  whilst  the 
social  aspect  will  not  be  by  any  means  neglected,  the 
greater  part  of  the  avaUable  time  will  be  set  apart 
for  the  discussion  of  subjects  of  general  interest 
to  the  members  and  for  visits  to  works.  We  hope 
that  the  Annual  Meetings  of  the  Societr  will  hence- 
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Tlorth  be  looked  forward  to  by  .all  the  members  as 
congresses  of  teohiiologists  for  tlie  considoration 
of  nianuraotiii-iii);  problems  and  for  the  interchange 
of  iniormatioii  and  ideas,  ami  yet  none  the  less  as 
occasions  for  the  renewal  of  old  friendships  and 
the  formation  of  new  ones.  With  tlie  cordial 
co-operation  of  the  Manchester  Section,  to  whose 
Chairman  the  special  acknowledgments  of  the 
Council  are  due,  the  programme  of  the  present 
lueeting  has  been  arranged  on  these  lines,  and  that 
programiue  speak.s  for  itself. 

In  order  to  encourage  the  entrance  of  the  younger 
members  of  our  profession  to  the  Society,  the 
Council  have  decided  to  entertain  for  a  time 
applications  for  election  without  paj-meut  of  the 
entrance  fee  from  candidates  whose  position 
requires  this  special  consideration.  It  is  hoped 
that  this  concession  w  ill  result  in  the  addition  to  our 
ranks  of  a  number  of  the  younger  chemists,  and 
that  thereby  the  desii-e  of  the  Council  to  enrol  every 
chemist  in  the  Empire  on  our  list  of  members  will 
be  brought  nearer  realisation. 

It  must  not  be  forgotten  that,  in  considering  the 
-proposals  for  increa.sin^  the  activities  of  the  Society 
which  have  been  laid  before  them,  the  Council 
have  had  to  bear  in  mind  the  effect  on  our  financial 

?i03ition  which  might  follow  from  the  adoption  of 
hese  proposals.  The  expenditure  of  a  Society 
•such  as  this  tends  naturally  to  grow,  and  indeed 
increased  outlays  are  inevitable  if  the  standard  of 
the  Journal  Ls  to  be  maintained  or  if,  as  some  of  us 
hope,  it  is  to  be  raised  to  a  still  higher  level. 
On  the  other  hand,  a  corresponding  increase  of 
income  cannot  be  counted  upon,  and  in  fact  during 
the  past  year  we  have  had  to  f.ace  a  not  inconsider- 
able faJUng  off.  Consequently  whilst  we  are  at  one 
in  the  conviction  that  our  watchword  must  bo 
progress,  and  that  we  must  not  hesitate  to  break 
out  new  trails  for  the  reason  that  the  old  one  has 
led  to  creditable  success,  yet  the  Council,  as 
trustees  for  the  members,  are  morally  bound  to 
safeguard  the  resources  of  the  Society  and  to 
■weigh  very  carefully  the  consequences  before 
embarking  on  any  new  scheme  which  involves 
inroads  on  the  funds. 

An  encouraging  illustration  of  the  Society's 
vitality  is  the  recent  foundation  of  a  new  local 
Section.  A  strongly  supported  request  from 
■chemists  m  Edinburgh  and  the  East  of  .Scotland 
for  sanction  to  carry  out  this  project  was  willingly 
^reed  to  by  the  Council,  and  I  hatl  the  pleasure 
of  presiding  at  the  formal  inaugural  meeting  on 
April  Hth.  when  Professor  James  Walker  was 
elected  Chairman  and  a  representative  com- 
mittee appointed.  The  new  Section  starts  under 
the  best  auspices  and  there  can  be  little  doubt 
that  its  existence  will  be  of  benefit  both  to  the 
industries  of  the  district  and  to  the  Society. 

Perhaps  the  most  notable  events  of  the  year 
■were  the  resignation  of  Mr.  Watson  Smith  from 
the  post  of  Editor  of  the  Society's  Journal,  which 
took  effect  on  December  :Ust,  .and  the  appoint- 
ment of  his  successor.  The  General  Purposes 
,  Conunittee,  to  whoua  was  committed  the  task  of 
•considering  the  numerous  applications  for  the 
•vacant  post,  were  unanimous  in  recommending 
that  Mr.  T.  F.  Burton  should  be  appointed,  and 
as  you  are  aware  this  recommendation  was  adopted 
by  the  Council.  The  new  Editor  had  not  to  take 
up  duties  wliich  were  altogether  strange,  because 
for  a  niunber  of  years  previously  he  had  done 
■excellent  work  in  the  capacity  of  A.ssistant  to  the 
lEditor  and  to  the  General  .Secretary,  and  a  glance 
at  the  numbers  of  the  Journal  which  have  appeared 
since  the  bt-ginning  of  this  year  will,  I  am  con- 
■vinced,  lead  to  tlxe  conclusion  that  he  is  well 
<|ualified  for  the  important  position  which  he  now 
occupies,  and  that  in  selecting  him  the  Council 
<'hose  wisely.  I  sincerely  hope  that  he  will  liave 
jvs.  long  and  as  highly  creditable  a  period  of  oHice 


as  his  esteemed  predecessor,  of  whose  services  to 
the  Society  it  is  difficult  to  speak  too  highly.  In 
his  Presidential  Address  to  the  first  Annual 
Meeting  of  the  .Society,  held  in  July,  18S2.  Sir 
Henry  Roscoe  used  the  following  words  : — "  1  he 
Publication  Conunittee  appoint^l  by  the  Council 
to  carry  out  and  superintend  the  issue  of  a  Journal 
was  fortunat(>  in  securing  the  services  of  Mr. 
Watson  .Smith,  of  the  Owens  College,  as  Editor." 
It  is  only  necessary  to  examine  the  long  series  of 
volumes  which  appeared  muter  his  care  in  iirdex 
to  realise  that  the  Society  was  indeed  fortunate 
in  the  appointment  of  its  first  Editor.  The 
Editorship  in  Mr.  Watson  Smith's  hands,  extending 
as  it  did  over  a  period  of  thirtv-three  years,  not 
only  became  the  work  of  his  life,  but  was  to  him 
in  truth  a  labour  of  love,  and  the  members  caiuiot 
permit  hun  to  retire  without  expressing,  as  I  now 
do  on  their  behalf,  their  deep  appreciation  of  his 
long-continued,  untiring,  and  devoted  service.  It 
is  gratifying  to  know  that  the  Publication  Com- 
mittee will  continue  to  have  the  benefit  of  his  wide 
knowledge  and  ripe  experience. 

The  resignation  of  the  first  Editor  naturally 
carries  one's  thoughts  back  to  the  days  when  tlio 
Journal  came  into  existence  under  his  charge. 
The  early  history  of  the  Society  has  been  recorded 
in  most  interesting  fashion  in  the  addresses  of  two 
former  Presidents.  Sir  Edward  Thorpe  and  the 
late  Dr.  Divers,  which  almost  completely  exhaust 
the  subject.  However,  through  the  courtesy  of 
Jlr.  Watson  Smith,  I  am  enabled  to  add  soihe 
reminiscences  of  the  movement  which  led  to  the 
foundation  of  the  Society.  These  are  contained 
in  the  following  letter,  written  to  him  in  1895  by 
the  late  Mr.  George  E.  Davis,  who  at  the  inception 
of  the  Society  held  the  post  of  Honorary  General 
Secretary. 

"  In  1873  the  Faraday  Club  was  formed  ;  iu 
fact  it  was  got  together  by  myself  on  account  of 
the  chemists  of  Widnes  and  .St.  Helens  scarcely 
knowing  each  other.  Some  of  the  chemists,  when 
approached  on  the  subject,  would  not  join,  as 
they  said  that  a  similar  attempt  had  been  made 
some  five  or  six  years  before  to  form  a  chemical 
society  in  St.  Helens,  and  the  masters  had  pro- 
hibited their  chemists  from  attending  the  meetings. 
In  fact  the  feeling  was  so  great  even  at  the  forma- 
tion of  the  club  that  some  few  weeks  after  the 
first  meeting  Mr.  Gamble  came  into  my  laboratory 
and  told  me  he  had  heard  I  was  connected  with 
a  secret  society  and  desired  to  know  whether  this 
was  the  case  or  not.  I  told  him  that  whether  it 
was  called  a  secret  society  or  not,  it  was  a  com- 
bination of  chemists  having  no  interest  but  their 
own  profession,  and  hatl  no  adversaries  so  far  as 
they  were  concerned,  and  that  he  might  safely 
trust  me,  being  the  Secretary,  to  do  what  was 
right.  He  left  me  quite  .satisfied,  and  the  Club 
went  on,  we  holding  our  meetings  every  fortnight 
and  alternately  in  Widnes  and  St.  Helens.  By  and 
by  the  Club  became  more  interesting,  and  was 
moved  to  Liverpool,  where  wi'  used  to  meet  at  au 
hotel  which  is  now  pulU'd  down  owing  to  the 
station  improvements.  The  Club  thus  continued 
until  1879  and  has  never  been  dissolved.  In  1879 
some  members  who  hail  refused  to  join  us  at  the 
start  wanted  to  come  in,  and  as  they  were  not 
allowed  they  endeavoured  to  form  a  society  of 
their  own  in  Widnes.  I  believe  a  meeting  was 
called  in  the  Drill  Hall,  Widnes,  with  Mr.  J.  L. 
Muspratt  in  the  chair.  The  meeting  appoint.ed  a 
committee  to  draw  up  rules,  of  which  I  myself. 
Dr.  Hurter,  and  Douglas  Herman  were  members. 
These  rules  were  printed,  and  the  committee  met 
several  times  to  discuss  them,  l)ut  they  were  not 
to  my  liking  and  I  was  afraid  the  Faraday  Club 
would  suffer  by  the  division.  Several  meetings 
were  held  and  at  last  it  was  suggested  that  the 
society   shoukl    be   called   '  The  South  Lancashire 
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Chemical  Society,'  when  I  pointed  out  that  it 
would  be  folly  to  call  the  society  '  The  South 
Lancashire  Chemical  Society  '  when  Manchester 
was  included  in  it  and  we  had  not  asked  Professor 
Roscoe,  the  head  of  the  Owens  College  Labora- 
tories, to  take  the  leading  part  in  it.  Meetings 
were  then  held  in  Liverpool  and  Mr.  Mond  became 
interested,  he,  I  believe,  taking  the  chair  at  one 
of  the  meetings  there.  After  seeing  Professor 
Roscoe  a  meeting  was  called  for  Owens  College, 
and  about  four-and-twenty  members  represen- 
tative of  the  chemical  and  allied  interests  sat 
roimd  the  table  there.  It  was  proposed  to  found 
a  society  to  be  called  the  '  Society  of  Chemical 
Engineers.'  Up  to  this  time  Mr.  John  Hargreaves 
had  been  secretary  of  the  movement,  but  he 
became  frightened  at  the  immense  amount  of 
work  the  scheme  would  require  and  asked  me  if 
I  would  take  the  Secretaryship  if  he  gave  it  up, 
as  he  said  to  nae,  '  They  are  making  the  Society 
a  national  one,  and  the  next  move  will  be  to  make 
it  international.'  I  said,  '  And  why  not  ?  Tlie 
bigger  the  scheme  is  the  more  honour  will  be 
attached  to  it.'  I  took  the  Secretaryship  from 
that  point,  and  the  nest  thing  was  to  call  a  meeting 
for  London.  I  am  not  quite  sure  where  that 
meeting  was  held,  but  I  rather  think  it  was  in 
George  Street,  Westminster,  and  the  idea  which 
ran  through  the  minds  of  all  concerned  was  the 
formation  of  a  society  to  represent  chemical 
engineering.  We  all  went  up  to  that  inaugural 
meeting  \vith  the  idea  of  carrying  out  this  scheme, 
but  when  the  meeting  was  held  one  or  two  of  the 
professorial  type  foresaw  that  if  it  was  a  Society 
of  Chemical  Engineers  it  was  more  than  probable 
they  would  be  left  out  in  the  cold.  The  position 
was  rather  serious,  and  as  I  sat  by  the  side  of 
Professor  Roscoe,  as  Secretary,  the  thought  struck 
me  that  if  we  could  give  the  Society  a  kind  of 
indefinite  title  it  would  stifle  all  opposition  and 
would  go  through.  I  therefore  wrote  a  resolution 
that  the  Society  should  be  called  '  The  Society  of 
Chemical  Industry  '  and  gave  it  to  Weldon  to 
propose.  Our  proposition  was  carried,  and  the 
way  was  smoothed  over  by  allowing  anybody  who 
signed  the  requisition  form  before  a  certain  date 
to  become  members  of  the  Society  without  election, 
and  I  believe  some  three  or  four  hundred  availed 
themselves  of  this. 

"  Now  with  regard  to  the  Journal.  The  idea 
which  ran  through  my  mind  was  a  Journal  pre- 
cisely as  we  have  it  now,  the  size  of  the  'Athenasum.' 
I  think  we  had  a  meeting  at  the  Caf6  Royal  to 
decide  whether  a  Journal  should  be  published  or 
not.  I  had  in  my  own  mind  come  to  the  con- 
clusion that  without  a  Journal  such  a  Society  as 
this  would  be  a  barren  one  and  woidd  not  last 
long.  :Most  of  the  members  of  the  committee 
objected  to  a  Journal  being  started,  and  said 
that  we  could  never  find  matter  enough  to  fill  it, 
and  this  they  repeated  during  several  meetings. 
When  we  held  our  first  General  Meeting  papers 
were  read  at  it,  and  although  I  suggested  the 
'  Athenseum  '  form  for  printing  the  proceedings 
1  was  outvoted,  and  our  first  '  Proceedings  '  were 
printed  to  imitate  as  nearly  as  possible,  but  with 
a  blue  cover,  the  Proceedings  of  the  Chemical 
Society.  How  far  my  judgment  was  correct  is 
proved  by  the  reprinting  of  that  volume  of 
Proceedings  into  the  present  Journal  size.  When 
I  proposed  that  the  Journal  should  be  large 
enough  to  take  large  illustrations  I  was  laughed 
at,  and  it  was  said  that  children  looked  over  the 
pictures,  but  not  scientific  men.  Well,  the  Journal 
would  never  have  been  started,  in  my  opinion, 
had  it  not  been  for  Mr.  Mond.  He  clearly  saw 
the  necessity  for  such  a  Journal,  and  a  guarantee 
fund  was  formed  at  his  suggestion,  and  he  headed 
the  Ust  with  a  promise  of  a  hundred  pounds.  It 
is  a  matter  of  history  that  not  one  penny  piece 


of  that  guarantee  fund  was  ever  touched.  From 
this  first  number  I  believe  you  know  all  the  rest, 
and  your  labours  in  connection  with  that  Journal 
have  served  to  make  it  the  leading  Journal  of 
Chemical  Industry  and  the  bond  which  has  held  M 
together  all  the  Sections  of  the  Society.  I 

"  With  regard  to  the  Sections  I  had  the  utmost  ■ 
difficulty  in  getting  the  London  Committee  to  see 
the  necessity  for  their  formation,  but  I  carried  my 
point.  I  have  never  regretted  the  strong  measures 
and  the  strong  arguments  which  I  us£-d  in  those- 
days." 

]\Ir.  Davis'  recollection  of  the  incidents  associated 
with  the  formation  of  the  Society  may  have  beeu 
at  fault  here  and  there,  but,  even  if  this  is  the- 
case,  it  appears  to  me  that  his  racy  and  intimate 
narrative  is  well  worth  preservation.  The  rest  of 
the  story  of  the  foundation  may  be  told  in  a  few 
sentences.  Following  on  the  preliminary  meetings 
mentioned  by  ^Ir.  Davis,  in  October,  1880,  a 
circular  letter  was  issued  by  Professor  Roscoe, 
who  had  acted  as  chairman  of  the  provisional 
committee  appointed  to  promote  the  scheme,  in 
which  notice  was  given  of  the  proposal  to  establish 
a  society  to  be  called  "  The  Institute  of  Chemical 
Engineers  or  the  Institute  of  Chemical  Industry," 
and  the  support  of  leading  members  of  the 
chemical  industries  solicited.  The  response  to 
this  letter  was  so  encouraging  that  the  Society 
was  formally  brought  into  existence  early  in  1881, 
Professor  Roscoe  being  elected  President  and 
Mr.  George  E.  Da\  is  Hon.  General  Secretary.  In 
the  Report  of  the  Council  presented  to  the  first 
General  Meeting  of  the  Society,  which  was  held 
in  London  on  June  28th  and  29th.  1881,  the 
future  policy  of  the  Society  was  outlined  in  the 
statements  that  "  Annual  General  Meetings  will 
be  held  in  various  towns  throughout  the  country," 
and  that  the  Council  had  "  arranged  for  the 
establishment  of  local  sections  "  and  "  had  under 
consideration  the  propriety  of  publishing  a 
Journal."  It  is  evident  that  the  Council  did  not 
long  delay  in  coming  to  a  decision  on  the  last 
point,  for  in  October  of  that  year  Dr.  Mond,  after 
consultation  with  Dr.  Angus  Smith,  proposed  to 
Mr.  Watson  Smith  that  he  should  become  Editor 
of  the  projected  Journal.  The  first  number 
appeared  in  January,  1882,  and  the  history  of  the 
Society's  growth  and  development  is  written  in 
the  succeeding  volumes. 

Since  the  outbreak  of  the  war  there  has  been 
much  discussion  concerning  the  present  position 
and  the  future  prospects  of  the  chenoical  industries 
of  this  country,  and  I  earnestly  hope  that  the 
serious  consideration  which  has  been  given  to  the 
sul)ject  will  have  at  least  one  result — that  we  shall 
refrain  from  talk  and  proceed  to  action.  We  have 
been  made  to  reaUse  more  clearly  than  ever  before 
that  during  the  last  forty  years  chemical  industry 
in  Germany  has  made  marvellous  strides  in 
advance,  whilst  in  this  country  it  has  by  comparison 
stood  still  or  even  gone  back.  We  have  to  admit 
that  certain  branches  of  applied  chemistry, 
particularly  the  manufacture  of  dyestuffs,  of 
synthetic  drugs,  and  of  organic  compounds  and 
fine  chemicals  in  general,  have  passed  almost 
wholly  out  of  our  hands,  or  rather  have  never 
been  taken  up  to  any  notable  extent  in  this 
country.  We  cannot  deny  that  the  Germans  have 
with  energy  and  success  developed  on  the  industrial 
scale  many  scientific  discoveries,  such,  for  instance,, 
as  the  various  methods  for  the  fixation  of  atmo- 
spheric nitrogen,  whilst  we  have  done  little  or 
nothing  in  that  direction.  Even  our  former 
supremacy  in  the  manufacture  of  heavy  chemicals 
has  been  seriously  attacked.  These  are  the  facts, 
and  whilst  there  may  be  differences  of  opinion  as 
to  the  principal  causes  of  this  unfortunate  state 
of  affairs,  yet  I  think  that  no  unprejudiced  jjerson, 
who  is  prepared  to  study  the  question  dispassion- 
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atfly,  can  have  much  iloulit  in  his  own  mind  as 
to  the  real  reasons  for  German  progress  and 
Britisli  |pa<-kwardness.  Tlie  position  lias  already, 
been  stated  so  often  and  in  siieli  a  dear  and  com- 
prehensive nmuncr  liy  a  niunt>er  of  leading 
chemist.s — and  in  this  conneition  1  desire  to  draw 
your  special  attention  to  the  1 'resilient ial  Addresses 
delivered  recently  hy  Professor  .Meldola  and 
l*rofe.s.sor  I'erkin  "to  the  Institute  of  Clieniistry 
:nd  the  Chemical  Society  respectively — that  1  may 
veil  be  excused  from  repeating  the  arguments 
■\hich.  it  is  to  he  hoped,  are  at  long  last  beginning 
to  make  some  impression.  Tlicre  is.  however,  one 
aspect  of  the  tpiestion  on  which  1  may  venture  to  add 
a  little  to  what  has  already  been  said.  It  appears 
to  me  that  the  tin\e  has  come  when  we  may 
profitably  desist  from  arguing  aliout  the  causes 
which  have  hindered  a  development  of  our 
chemical  industries  su<'h  as  has  lieeii  witnessed 
in  Germany.  Ix-t  us  adnut  frankly  that  we  have 
left  undone  many  things  which  we  ought  to  have 
done,  and  having  confessed  o\u'  sins  let  us  unite 
in  striving  to  .secure  the  fiiture  prosperity  of  our 
industries.  Now,  in  my  judgment,  the  two  main 
causes  of  our  lack  of  progress  are  as  follows. 
Firstly,  we  have  failed  to  realise  that  "  scientific 
research  work,  carried  out  in  the  laboratory,  is 
the  sold  of  industrial  prosperity  " — that  modern 
chemical  industry  must  of  necessity  be  based 
vipon  research  if  it  is  to  meet  with  success.  This 
axiom  may  indeed  have  been  tacitly  a<'cepted, 
but,  speaking  generally,  it  has  not  to  a  sufficient 
extent  been  made  a  guiding  principle  in  ovu' 
chemical  industries.  In  the  second  place,  there 
has  not  been  in  the  pa,st  a  sufficiently  close  and 
intimate  interchange  of  information  and  opinions 
between  mamifaiturers  and  professors  of  chemis- 
try ;  in  fact,  most  unfortimately  for  both  manu- 
facturer and  teacher,  the  attitude  has  rather  been 
one  of  mutual  aloofness  and  reserve.  If  this  is 
an  accurate  stat^-ment  of  the  position,  as  I  Ijelieve 
it  is,  it  follows  that  we  ought  to  seek  means  of 
rectifying  these  errors. 

A  welcome  move  in  the  right  direction  on  the 
part  of  the  Government  was  intimated  in  the 
House  of  Commons  on  May  18th  by  the  President 
of  the  Board  of  Kducation,  who  stated  that  he  was 
including  in  the  estimates  a  sum  of  £2.5,000  to 
£30,000  for  the  purpose  of  instituting  an  a^lvisory 
council  on  industrial  reseanh  wliich  should 
represent  the  various  industries  <if  the  country  and 
work  in  co-operation  with  the  Board  of  Trade  to 
secure  closer  a.ssociation  of  science  and  industry. 
This  action  is  Ixjund  to  be  productive  of  good,  if 
sufficient  funds  are  available,  but  Government 
as.si.stance,  muih  as  it  is  required,  will  not  by 
it<5e!f  bring  about  the  desired  result  ;  all  interested 
in  chemistry  mu.st  also  take  an  aitive  part.  Con- 
sider for  a  moment  the  present  state  of  alTairs. 
It  is  in  many  cases  difficult  if  tiot  impo.s.sible  for 
chemical  maimfacturers  to  carry  out  the  systematic 
research  work  without  which  their  business  must 
sooner  or  later  decline,  either  because  they  have 
not  the  nece.ssary  stall  of  properly  trained  chemists, 
or  else  because  their  chemists,  although  qualified 
to  prosecute  the  experimental  investigation  of 
technical  problems,  are  fully  occupied  in  analytical 
work  or  in  the  supervision  of  mamifa<-turing 
operations.  This  dilficulty  is  perhaps  most  preva- 
lent in  those  industries  which  are  not  usually 
clas.se<l  a«  chemical  in  spite  of  the  fact  that  they  are 
base<l  on  purt^ly  chemical  proces.ses.  On  the  other 
hand,  in  the  t'ruversities  and  Technical  Colleges 
there  is  a  considt-rable  number  of  graduates  engaged 
in  research,  and  this  number  could  be  greatly  in- 
crea.sed  if  more  inducements  were  olTered  and  facili- 
ties prfjvided  for  students  who  are  both  able  and 
willing  to  undertake  such  work  but  who  for  lack 
of  means  are  compelled  to  seek  a  salaried  post  as 
soon  as  they  have  completed  the  minimmn  course  of 
training.     Very  little  of  the  research  work  done  in 


our  chemical  sc-hools  has  any  direct  bearing  on 
chemical  maiuifactures,  and  yet,  from  the  edu- 
cational point  of  view,  there  is  no  rea-son  why 
some  at  least  of  this  army  of  young  research 
chemists  should  nut  be  engaged  in" the  attempt  to 
solve  problems  in  api)lied.  instead  of  in  pure, 
chemistry.  Obvious  ililliculties  in  carrying  out 
such  a  suggestion  at  once  present  tlienise'lves,  but 
many  if  not  most  of  these  coidd  be  set  ixsidv  by  the 
institution  of  schemes  of  Industrial  Fellowships, 
more  or  less  on  the  lines  of  that  successfully 
inaugurated  by  the  late  I'rofcs.sor  Kennedy 
Duncan  in  connection  with  tlie  Cnivei-sities  of 
Kan.sas  and  Pittsburgh.  The  essence  of  this 
eminently  practieal  idea  is  that  any  nianufactmvr 
who  desires  to  have  some  tecluucarmatter  investi- 
gated applies  to  the  chemistry  department  of  a 
Univei'sity  or  Technical  College  for  the  .services  of 
a  chemist  qvialified  to  pi-osecute  research,  and 
undertakes  to  pix)vide  adequate  ronumeration  for  a 
period  of  one  or  more  years  ;  the  work  is  done  in 
the  Chemistry  Department  under  the  general 
superinten<lence  of  the  I'rofessor.  and,  if  necessary, 
facilities  for  large  scale  experitnents  are  provided 
by  the  manufacturers.  The  details  of  the  scheme 
are  set  forth  in  the  following  typieal  agreement, 
taken  from  a  paper  on  "  Progress  in  Industrial 
Fellowships  "  by  Profe.ssor  Kennedy  Duncan. 

Agreement  for  I.vDusTni.\L  FEr.r.ow.sHips. 

For  the  purpose  of  promoting  the  increase  of 
useful  knowledge,  the  University  of  Kan.sas  accepts 

from the  foundation  of  an 

industrial  fellowship  to  be  known  as 

Fellowship. 

It  is  mutually  midei-stood  and  agreed  that  the 
conditions  governing  this  Fellowship  shall  be  as 
follows  : — 

The    exclusive    purpose    of    this    Fellow.ship   is 

,    for   the 

furtherance  of  which  the  holder  thereof  shall  give 
his  whole  time  and  attention,  with  the  exception  of 
three  hours  a  week,  which  he  shall  give  to  instruc- 
tional work  in  the  University. 

The  Fellow  shall  be  appointed  by  the  Chancellor 
of  the  University  and  the  Director  of  Industrial 
Research;  he  shall  be  provided  with  a  separate 
laboratory  and  with  all  supplies,  reagents,  et^^, 
which  could  be  reasonably  expected  to  lie  in  posses- 
sion of  a  large  University,  for  the  cost  and  [jayment 
of  wlxich  his  lectures  shall  be  taken  in  lieu.  The 
donor,  on  his  part,  undertakes  to  co-operate  with 
the  University  in  this  research  in  providing  the 
Fellow  with  his  sympathy  and,  on  prior  considera- 
tion, with  his  factory  facilities  for  large  scale 
experimentation.  The  Fellow  shall  work  under 
the  advice  and  direction  of  thi'  Dir.'ctor  of  Indus- 
trial Re.search.  and  he  shall  forward,  periodically, 
through  the  Director,  reports  of  the  progress  of  his 
work  to  the  donor. 

For  the  support  of  the  Fellowship,  which  shall 

extend  through  a  period  of  ....  years 

agrees  to  pay per  year,  payable  annually 

in  a<lvance  to  the  Univei'sity  of  Kansas,  which  sum 
sliall  be  paid  by  the  Univei-sity  in  monthly  instal 
ments  to  the  holder  of  the  Fellowship. 

Any  and  all  discoveries  ma<le  by  the  Fellow 
during  the  tenure  of  his  Fellowship  shall  become 

the   property  of    ,    suliject.  however, 

to  the  payment  by  him  to  the  Fellow  of  an  addi- 
tional consideration.  This  additional  considera 
tion  to  the  Fellow  shall  dei)end  upon  the  value  of 

the  services  rendered,  and  shall  not  exceed 

The  character  of  this  additional  consideratio'.i 
(whelher  royalties,  stock,  or  what  not),  its  amount, 
the  time  or  times  of  payment  shall  be  determined 
by  the  Boartl  of  Arbitration  provided  for  herein. 
At  any  time  during  the  tenure  of  this  Fellowship 
the  holder  may.  at  the  option  of  the  donor,  take 
out  patents  at  the  expense  of  the  donor,  on  condi- 
tion that  at  the  time  of  making  application  therefor 
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he  assigns  all  his  rights  to  the  donor  under  the 
conditions  of  this  Agreement. 

At  or  before  the  expiration  of  the  Fellowship 
the  business  serWces  of  the  Fellow  may  be  secured 
by  the  donor,  for  a  period  of  three  years,  on  con- 
dition (hat  the  terms  of  such  service  are  satisfactory 
to  the  parties  at  interest. 

In  the  event  of  any  disagreement  between  the 
donor  and  the  holder  of  this  Fellowship  it  is  under- 
stood and  agreed  that  such  disagreement  shall  be 
settled,  in  so  tar  as  tlie  dispute  relates  to  matters 
of  fact,  by  a  Board  of  .Vrbitration  consisting  of  a 
representative  of  the  University,  a  representatis'e 
of  the  donor,  and  a  tliird  person  wh(jm  these  two 
shall  select,  that  the  decisions  of  tliis  Board  shall 
be  binding  upon  the  parties  at  issue,  and  that  they 
shall  obtain  such  decision  before  having  recourse 
to  the  Courts. 

It  is  also  understood  and  agreed  that  during  the 
tenure  of  this  Fellowship  the  holder  may  publish 
such  results  of  his  investigations  as  do  not  in  the 
opinion  of  the  donor  injure  his  interests,  and  that, 
on  the  expiration  of  the  Fellowship,  the  holder 
thereof  shall  have  completed  a  comprehensive 
monograph  on  the  subject  of  his  research,  con- 
taining what  both  he  and  others  have  been  able  to 
discover.  A  copy  of  this  monograph  shall  be 
forwarded  to  the  donor  of  the  Fellowship,  and  a 
copy  shall  be  signed  and  placed  in  the  arciiives  of 
the  University  until  the  expiration  of  three  years 
from  that  date,  when  the  Univei'sity  shall  be  at 
liberty  to  publish  it  for  the  u.se  and  benefit  of 
the  public.  In  the  event  that,  in  the  opinion  of  the 
donor,  publication  three  years  after  the  termina- 
tion of  the  Fellowship  would  unduly  injure  his 
interests,  the  donor  is  at  liberty  to  appeal  for  an 
extension  of  time  to  the  Board  of  Arbitration 
provided  for  herein,  which,  after  consideration  of 
this  appeal,  is  at  liberty  to  extend  the  time  of 
publication  to  a  perio<]  wliich,  in  its  belief,  con- 
serves the  interests  of  all  concerned. 


In  a  report  on  the  progress  of  this  scheme  after  it 
had  been  in  operation  for  four  years.  Professor 
Kennedy  Duncan  states  tiiat  eighteen  Fellowships 
had  been  established  in  the  University  of  Kansas 
and  twenty  were  about  to  be  instituted  in  the 
University  of  Pittsburgh,  and  that  the  results 
obtained  by  each  of  the  Fellows  whose  term  had 
expired  were  entirely  satisfactory  to  the  donors.  In 
some  cases  the  Fellowship  had  been  extended  for  a 
further  period,  and  in  addition  there  had  been 
developed  a  systeui  of  multiple  Fellowships 
requiring  for  some  one  problem  the  intensive  work 
of  several  men.  The  amount  of  the  yearly  stipend, 
and  the  amount  of  the  maximum  bonus  to  be 
stated  in  the  agreement,  were  both  left  wholly  to 
the  discretion  of  the  donor,  with  the  understanding 
that  the  stipend  together  with  the  possible  adili- 
tional  consideration  determine  the  quality  of  the 
man  that  can  be  obtained  for  tile  work.  Reviewing 
the  results  of  the  scheme  as  a  whole.  Professor 
Duncan  expresses  the  opinion  that  "  from  the 
standpoint  of  the  industrialist  this  arrangement 
is  an  immense  privilege,  for  the  facilities  and 
powers  which  arise  frfim  it  give  him  results  which, 
it  is  safe  to  say.  could  not  otherwise  be  obtained, 
whilst  to  the  young  men  who  hold  the  fellowships 
the  arrangement  gives  the  double  opportunity  both 
of  service  and  of  reward."  A  system  of  industrial 
fellowships  such  as  that  outlined  above,  with 
modifications  to  suit  the  circumstances  of  each 
case,  could  be  instituted  without  ditTiculty  in  ci>n- 
nection  with  the  chemical  schools  of  this  country, 
and  there  can  be  no  iloubt  that  it  would  f)e  of 
benefit  to  our  chemical  industries  both  directly, 
by  the  investigation  of  questions  of  technical  im- 
portance, and  indirec-tly.  by  bringing  industrial  .uid 
professorial  chemists  into  closer  contact  t  liau 
formerly.     I  earnestly  commend  the  suggestion  to 


the    consideration    of    all    interested   in    chemical 
industry. 

■>  I  feel  myself  precluded  from  ilealing  at  any 
length  with  a  subject  upon  which  I  may  claim  to 
speak  n  ith  .some  authority,  namely,  the  education 
of  technical  chemists,  Itecause  that  .subject  has 
already  been  tiiscussed  iu  an  exhaustive  manner 
by  several  of  my  predecessors,  and  particularly 
by  Professor  Aleldola,  iu  their  Presidential 
Addresses.  There  is,  however,  one  point  to  W'hich 
I  desire  to  advert  very  briefly.  The  opinions 
of  teachers  with  regard  to  the  training  of  chemists 
tor  technical  posts  are  by  no  means  unanimous,  but 
may  be  groupetl  into  three  categories.  Some 
teachers  appear,  unwilling  to  admit  the  possibility 
of  the  existence  of  the  chemical  engineer,  and 
maintain  that  the  chemical  student  requires 
nothing  more  than  a  sound  scientific  training  to 
fit  him  for  an  industrial  career,  and  that,  if  only 
he  is  a  good  chemist,  he  wijl  be  able  after  he  enters 
a  chemical  factory  to  grapple  with  and  overcome 
the  special  problems  involved  in  the  design  and 
construction  of  apparatus  and  plant  for  chemical 
operations  on  any  scale.  Others,  again,  hold  that 
in  addition  to  a  thorough  scientific  training  the 
student  should  receive  such  a  course  of  instruction 
in  chemical  engineering  as  can  be  given  in  any 
teaching  institution  properly  staffed  and  equipped 
for  that  purpose.  iLastly,  a  few  teachers  appar- 
ently incline  to  the  opinion  that  the  student,  after 
acquiring  a  comparatively  elementary  knowledge 
of  general  chemistry,  should  proceed  at  once  to 
specialise  in  some  branch  of  chemical  technology. 
This  last  view  I  dismiss  at  once,  becau.se  I  consider 
it  wrong  in  principle  and  futile  as  regards  results  ; 
any  specialisation  in  technology  should  be  post- 
graduate work.  The  other  rival  methods  of  train- 
ing stand  upon  a  dift'erent  footing,  and  each  can 
be  defended  by  cogent  arguments,  but  my  own 
experience  leads  me  to  advocate  the  second  course. 
Probably  it  is  true  that  only  a  small  proportion 
of  our  students  possess  quaUties  of  mind  which 
enable  them  to  become  at  once  skilled  chemists 
and  capable  engineers,  but  on  the  other  hand  it 
seems  to  me  equally  true  that  if  a  student  has 
sufficient  intelligence  and  application  to  become 
a  good  chemist  there  is  no  reason  why  he  should 
not  be  able  to  acquire  at  least  such  a  knowledge 
of  chemical  engineering  as  will  make  his  path 
smoother  when  he  comes  to  undertake  manu- 
facturing operations.  The  training  of  the  techno- 
logist in  pure  chemistry,  and  to  a  lesser  degree 
in  physics  and  in  mathematics,  cannot  be  too  high 
or  too  thorough — this  is  universally  admitted — 
but  it  need  not  be  limited  to  these  subjects. 
Even  at  the  risk  of  appearing  to  secure  a  gratuitous 
advertisement,  I  can  best  explain  my  own  idea 
of  a  suitable  course  for  a  student  who  intends 
to  devote  himself  to  industrial  chemistry  by  out- 
lining the  curriculum  for  the  ."Vssociateship  of  the 
College  with  which  I  have  the  honour  to  be 
associated.  In  addition  to  full  courses  of  in- 
struction in  chemistry,  physics,  and  mathematics, 
this  curricidum  includes  classes  in  constructional 
engineering,  in  engineering  drawing,  and  in 
technical  chemistry  (chemical  engineering).  The 
classes  in  engineering  and  in  drawing  are  specially 
arranged  for  students  of  chemistry,  with  the 
object  of  preparing  them  to  enter  the  class  in 
technical  chemistry,  which  includes  both  lectures 
and  laboratory  work.  The  lectures  deal  with 
(1)  the  materials  of  construction  of  chemical 
plant,  particularly  w-ith  respect  to  their  power  of 
resisting  the  action  of  acids,  alkalis,  and  salts 
Tinder  various  conditions,  (2)  fuels — solid,  liquid, 
and  gaseous — their  production,  analysis,  and 
applications,  and  (3)  the  various  operations  of 
maruifacturing  chemistry  and  the  forms  of  plant  in 
general  use.  In  the  laborat  ones,  which  are  equipped 
with  experimental  plant  and  supplied  with  electric 
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powor,  steam,  and  compressed  air,  the  .student 
receive.s  instnirtion  in  the  inethoiLs  of  condiK'tiii>{ 
large-scale  experiments,  which  lie  is  reciuired  to 
■carry  out  with  sulliciently  hinn-  quantities  of 
material  to  srive  him  an  insi-^ht  into  industrial 
uiethoils  and  to  supply  infurmation  regaiilins; 
the  costs  ami  couilitions  of  economic.il  workins; 
on  a  manufacturing  scale.  The  course  also  includes 
ifas  and  fuel  analysis,  determination  of  the  caloiillc 
\alue  of  fuels,  measurements  of  hij;h  temperatures 
by  means  of  the  various  types  of  pyrometei'S, 
experiments  in  gas  production,  and  tlie  estimation 
of  heat  losses  in  comhustion.  The  full  curriculum, 
outlined  al  ove,  extends  over  a  period  of  fo\ir  years, 
during  each  of  which  the  greater  part  of  the  time 
is  occupied  with  work  in  the  chemical  laboratories, 
and  on  its  completion  the  student  is  .still  required 
to  carry  out  some  research  work  in  pure  or  applied 
chemist n.-  before  admissio7\  to  the  .Vssociateship. 
Importance  is  attached  to  the  Uist  condition, 
because  it  is  considered  that  the  academic  part  of 
the  training  of  the  chemist  is  not  complete  until 
he  has  pone  a  step  beyond  routine  work  and  has 
gained  some  experience  in  the  methods  of  research. 
Experience  has  led  me  to  the  conviction  that,  other 
things  being  equal,  a  young  chemist  who  has  added 
chemical  engineering  to  the  other  indLspens.able 
subjects  of  liis  course  is  a  more  useful  man  in  a 
chemical  factory  than  one  who  has  to  acquire 
all  his  knowledge  of  the  subject  after  leaving 
College,  and  I  hope  th.at  in  future  the  opportunities 
afforded  for  the  study  of  chemical  engineering 
will  be  greater  than  they  are  at  present. 

Before  bringing  this  rather  discursive  address  to 
a  close  I  must  express  to  the  memljers  my  deep 
appreciation  of  the  signal  honour  which  they  con- 
ferred in  electing  me  President  of  this  great  Society. 
My  year  of  office  will  not,  I  trust,  be  wTitten  down 
as  a  barren  one  by  the  future  historian  of  the 
Society,  but  whether  that  be  the  verdict  or  no, 
I  shall  always  look  back  to  it  with  pride  and  with 
pleasure.  To  the  ofticers  of  the  Society — the 
General  Secretary  ami  the  Editors,  past  and 
pre.sent — I  am  greatly  indebted  for  constant  help 
in  circiunstances  which  made  their  work  much 
heavier  than  usual,  and  I  tender  them  my  warmest 
thanks.  I  am  also  most  grateful  to  my  colleagues 
on  the  Council  for  the  kindness  and  corusideration 
which  I  have  received  at  their  hands.  Finally, 
1  desire  heartily  to  congratulate  the  members  of 
the  Society  on  their  choice  of  a  new  President. 
Dr.  Carpenter's  reputation  as  scientific  man  and  as 
man  of  affairs  stands  so  high  as  to  be  above  com- 
mendation from  me.  but  1  lay  stress  on  the  fact 
that  he  is  keenly  interested  in  the  welfare  of  the 
Society  and  in  close  touch  with  the  important 
matters  which  have  been  engaging  the  attention 
of  the  Council.  I  confidently  predict  that  his 
period  of  office  will  be  one  of  distinction  and 
of  enduring  benefit  to  the  Society. 

Dr.  CnAiu.K.s  Carpenter,  in  moving  a  hearty 
vote  of  thanks  to  the  President  for  his  addres.s, 
said  that  he  hail  dealt  with  perhaps  the  most 
important  work  they  had  to  undertake,  namely 
the  education  of  those  upon  whom  the  chemical 
industry  of  the  country  would  depend  in  future. 
j\3  regards  the  question  of  early  specialisation 
during  the  period  of  traiiuiig.  he  reminded  them 
that  in  the  Navy,  a  man  was  rec(uired  to  receive 
first  a  course  of  training  in  the  v.arious  branches 
of  naval  science  before  he  was  called  upon  to 
decide  whether  he  would  follow  an  executive 
career  or  an  engineering  career.  In  that  way 
many  of  the  difficulties  that  had  arisen  in  the 
past  had  been  overcome.  He  thought  the  parallel 
with  naval  practice  held  good  in  the  case  of 
chemical  technology.  Finally  he  congratulated 
the  .Society  on  having  its  affairs  under  the  guidance 
of  such  a  m.in  .-us  their  President,  and  he  .isked 


thenj  to  pass  a  hearty  vote  of  thanks  to  him  (or 
his  admirable  adrlress. 

Sir  William  Kam.say.  in  seconding  the  motion, 
congratulated  the  Presiilent  on  the  exceedingly 
capable  manner  in  which  he  hail  filled  his  otlice. 
He  warmly  supporteil  the  President's  remarks  on 
the  subject  of  organisation,  and  mentioned  that, 
the  Freiuh  Academy  of  Sii(>nci-s  had  orgaidsed 
itself  and  formed  a  number  of  Committees  for 
ditTerent  purpos(>s.  and  thesi>  Comnntlees  were  so 
far  recognised  olficially  that  their  reconunendations 
went  straight  to  the  Freiu-h  Parliament.  All  the 
scientific  societies  should  now  orjcanise  themselves 
for  the  good  of  the  country,  with  the  Hoval  Societv 
as  the  centre;  in  that  way  their  elTnrls  uoulil 
have  far  more  weight  than  it  applied  indiviilunlly. 
.  Regarding  the  President's  reference  to  the 
scheme  of  Industrial  Fellowships,  Sir  William  .said 
he  believed  the  .scheme  to  be  an  admirable  one, 
which  could  be  applied  in  this  country  with  great 
advantage.  One  of  the  difficulties  w.is  that  the 
English  manufacturer  was  apt  to  regard  his  chemi.-jt 
merely  as  part  of  his  machinery,  and  did  not  allow 
him  to  know  what  was  going  on  in  the  works.  In 
America  they  had  an  excellent  syst«m  l)y  which 
a  young  chemist  was  allowed  to  see  everything  and 
to  learn  everything  in  a  works.  The  English 
system  had  done  more  to  hinder  progress  than 
anything  else.  It  had  been  urged  that  a  student 
shoidd  receive  instruction  in  chemical  engineering 
whilst  stiU  at  college.  It  might  be  possible,  how- 
ever, to  introdtice  a  scheme  whereby  the  student 
could  spend  some  part  of  his  four  or  five  years' 
co\irse  in  a  works,  as  a  kind  of  apprentice,  and  in 
that  way  he  could  obtain  practical  experience 

The  motion  was  then  put  to  the  meeting  and 
carried  with  acclamation. 

Election  of  Auditors. 

On  the  motion  of  Mr.  H.  C.  Clan.vhan,  seconded 
by  Mr.  F.  Tate,  Jlessrs.  Fea-sey  and  Co.  were  re- 
appointed auditors  at  a  fee  of  20  giuneas. 

Next  Ye.\r's  Meeting. 

Prof.  J.^MES  Walker  extended  a  cordial  invita- 
tion to  the  Society  to  hold  its  meeting  in  Edinburgh 
in  1916.  Edinbuifgh  was  now  the  headquarters  of 
one  of  the  Sections  of  the  Society,  and  though  the 
city  could  not  claim  to  be  <a  centre  of  chemical 
industry,  yet  they  had  around  them  such  industries 
as  brewing,  shale  distillation,  and  the  rubber 
industry. 

Mr.  B.  D.  Porritt  seconded  the  invitation,  which 
was  accepted  by  the  meeting. 

Tr.\nks   to   the   JIu.vicip.\l  .School   of 
Technology. 

The  President  moved  a  very  hearty  vote  of 
thanks  to  the  authorities  of  JIanchester  for  putting 
the  building  at  the  disposal  of  the  .Society. 

Prof.  H.  E.  Armstrong,  in  seconding,  said  that 
the  building  in  which  they  had  met  was  a  very  fine 
example  of  the  foresight  of  the  City  of  Manchester. 
All  those  who  were  interested  in  technical  education 
must  feel  very  gratified   at  meeting  in  such  a  place. 

Principal  Maxwell  G.\RNETTsaid  it  was  a  matter 
of  great  satisfaction  to  the  Governing  Body  of  the 
Municipal  School  of  Technology,  to  know  that  the 
.Society  was  meeting  there,  and  he  would  be  happy 
to  convey  to  them  the  thanks  of  the  .Society.  The 
Municipal  School  had  been  recognLsed  as  of  Uni- 
versity rank,  and  was  in  intimate  touch  with  the 
industries  of  the  district.  The  supply  of  trained 
men  from  the  school  to  the  industries  was  not 
sufficient  to  meet  the  demand,  and  they  frequently 
had  difficulty  in  persuading  men  to  remain  at  the 
school  for  post-graduate  research.  He  believed 
that  the  prospects  of  education  in  chemical  tech- 
nology  were   brighter   than   they   had   ever   been 
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before,  because  it  was  being  recognised  tbat  faculty 
training  was  possible  by  means  of  technology  as 
well  as  through  mathematics  at  CamVjridge  or 
"  Greats  "  at  Oxford.  Further,  they  were  gratified 
to  hear  that  the  Government  proposed  to  increase 
the  grants  in  aid  of  technical  education  and  to 
encourage  research. 


At  the  close  of  the  meeting  the  members  were 
entertained  at  luncheon  by  the  Manchester  Section 
in  the  Hall  of  the  ^Municipal  School  of  Technology. 
About  180  memliors  and  guests  were  present. 

After  luncheon  the  President  briefly  proposed 
the  toast  of  the  Manchester  Section,  Mr.  Htbxer 
responding. 

Wednesday  Afternoon. 

At  three  o'clock  the  President  introduced  Mr. 
W.  Hulme  Lever,  who  read  the  following  paper  on 
"  Co-Partnership  in  Chemical  Works,"  on  behalf  of 
Sir  William  Ijcver,  who  was  unable  to  be  present 
owing  to  his  having  to  attend  a  Government 
Committee. 

CO-PARTNERSHIP    IN    CHEMICAL 
INDUSTRIES. 

PY    SIR    WILLIAM    H.    LEVER,    BART. 

You  have  invited  me  to  say  a  few  words  on  the 
subject  of  Co-Partnership  in  relation  to  the 
chemical  industry,  and  I  have  welcomed  the 
opportunity  you  tiius  gave  me  of  doing  so,  although 
it  has  not  been  a  duty  easy  of  fulfilment,  owing  to 
the  fact  that  we  are  living  in  war  times,  and  tliat 
during  war  a  greater  demand  is  made  upon  the 
time  of  each  of  us  than  when  we  are  following  the 
routine  details  of  our  business  under  the  normal 
conditions  of  stable  peace. 

Lessons  of  the  tear. 

There  is  an  old  saying — "  In  times  of  peace 
prepare  for  war."  I  think  the  opposite  of  this 
is  more  applicable  to-da>',  and  is  no  less  true — 
"  In  times  of  war  prepare  for  peace."  The 
industry  with  whicli  you  are  all  connected,  and  of 
which  the  soap  tiusiness  is  a  branch,  is  known  as 
the  chemical  industry  ;  and  we  have  become 
accustomed  to  hear  it  stated  on  public  platforms 
and  in  the  public  press  that  we  British  have 
showed  the  Germans  to  acquire  the  lead  in  the 
fields  of  chemical  industry.  When  we  examine 
into  these  claims  we  find  that  it  is  not  because  the 
Germans  have  originated  more  inventions,  or  made 
more  important  discoveries,  than  either  we 
British  or  our  Allies — the  French.  On  the  con- 
trary, we  find  that  the  initial  genius  of  inspiration 
has  not  been  of  German  origin,  and  that  whatever 
advantages  the  Germans  may  have  acquired  have 
been  accompUshed  by  their  better  industrial 
organisation,  and  the  better  financial  .support  given 
by  their  banking  institutions  and  by  their  Govern- 
ment. Tills  war  has  given  us  our  awakening. 
Our  industries  will  be  stimulated  to  organise 
efficiently  as  a  direct  result  of  this  war  ;  but  do 
not  let  us  tall  into  the  common  error,  prevalent 
to-day  all  over  the  world,  that  the  only  thought 
we  need  to  give  is  to  the  attainment  of  elficiency 
in  mechanical  appliances,  in  chemical  knowledge, 
and  in  banking  arrangements.  These  must  all 
receive  the  fullest  consideration,  and  there  would 
only  be  one  disaster  worse  than  neglect  of  these 
essentials,  and  that  would  be  the  neglect  of  the 
hiunan  element,  without  proper  consideration  of 
which  our  industries  cannot  be  efficiently  carried  on. 

The  man  behind  the  gun. 

Every  war  correspondent  tells  us  that  more 
important  than  the  gun  is  the  man  behind  the  gun  ; 
more  important  than  the  Dreadnought  are  the 
officers  and  sailors  manning  the  Dreadnought. 
Neither  you   nor  I   need   to   be  told   that  this  is 


equally  true  in  industries,  and  as  this  country  has 
produced  the  best  man  to  place  behind  the  gun  and 
bayonet,  and  the  best  men  to  staff  the  Dread- 
nought, so,  equally,  this  country  possesses  the  best 
material  for  staffing  laboratory,  works,  and  offices. 
The  chemical  industry  is  not  solely  and  only  a 
question  of  science  and  capital.  The  managers 
and  workmen  are  of  stUl  greater  importance, 
and  it  is  merely  a  platitude  to  say  so,  and  yet 
there  has  never  been  any  really  organised  effort 
to  study  the  mind  and  characteristics — delicate 
and  intiicate— of  the  human  machine  If  you  were 
asked  what  would  be  the  effect  of  certain  acids  or 
alkalis,  or  temperatures,  or  pressures,  or  vacua, 
in  producing  certain  results  under  certain  con- 
ditions, you  would  only  require  to  be  told  the 
problem,  and  your  pencils  would  be  hurrying  over 
half  sheets  of  note  paper,  and  you  could  give  a 
definite,  exact  scientific  answer  to  the  problem. 
But  if  any  of  us  were  asked  what  would  be  the 
effect  of  certain  conditions  of  employment  in 
industries.  I  venture  to  say  that  we  should  each 
of  us  find  it  much  more  ditiicult  to  answer  such  a. 
question  from  any  scientific  basis,  available  at  the 
present  mouaeuf,  of  the  human  element. 

Problem  of  the  human  machine. 

And  yet  there  is  no  combination  of  forces  or- 
chemicals  so  delicate  and  intricate  as  the  mind 
and  body  of  the  hinnan  machine,  and  for  this; 
reason — that  no  two  human  minds  and  Ijodies  are 
alike.  You  find  that  "  A  "  is  best  influenced  if 
handled  in  one  way,  "  B  "  it  handled  in  another 
way,  and  "  C  "  must  be  handled  entirely  differently 
to  either  "  A  "  or  "  B  "  to  get  the  best  results  from 
"  C."  You  will  all  remember  the  story  of  the 
Englishman,  the  Irishman,  and  the  Scotsman, 
ancl  their  mental  attitude  on  leaving  the  train 
at  the  terminus,  which,  if  I  remember  rightly,  was 
somewhat  as  follows  : — The  Englishman  jumped 
out  and  .forgot  his  belongings  ;  the  Irishman 
jumped  out  with  his  belongings  ;  and  the  Scots- 
man, after  picking  up  his  belongings,  looked  round 
to  see  if  the  others  had  left  anything  behind. 
Now  we  only  know  from  experience  tlie  mental 
attitudes  of  our  fellow  men.  We  should  class. 
Scotsmen  as  cautious,  biit  we  know  that  all 
Scotsmen  are  not  cautious.  We  should  clas.5 
Irislunen  as  hot-headed,  but  we  all  know  Irishmen 
who  are  as  cool  and  calculating  as  any  Scotsman  ; 
and  as  to  Englishmen,  we  should  probably  class 
them  as  less  cautious  and  tlu'ifty  than  the  Scots- 
man, l)ut  we  all  know  of  Englishmen  who  excel 
any  Scotsman  we  ever  knew  in  caution  and  thrift  ; 
and  as  to  Jews,  all  the  Jews  that  ever  I  have  met 
have  belied  every  characteristic  of  meanness  and 
love  of  money  the  comic  papers  have  ascribed  to. 
them.  Such  is  the  variable  nature  of  the  problem 
we  have  to  deal  with  in  handling  the  human 
machine.  Now,  if  you  are  dealmg  with  chemicals, 
you  know  exactly  how  they  will  act  and  react 
under  given  conditions.  If  we  could  be  equally 
certain  of  the  effects  of  various  methods  of  deaUng 
with  the  human  macliine,  our  problem  would  not 
be  a  difficult  one. 

Different  views  of  profit  sharing. 

Under  these  circumstances,  it  is  not  surprising; 
that  profit  sharing  in  industries  has  liitherto  met 
with  little  or  no  response  from  employers,  and  has 
not  proved  attractive  to  employees.  The  Board  of 
Trade  returns  show  that  the  average  lite  of  profit 
sharing  schemes  in  the  United  Kingdom — and 
I  believe  similar  results  have  been  shown  in  the- 
United  States,  France,  and  Germany — has  been 
under  five  years.  A  profit  sharing  scheme  is 
started  with  great  enthusiasm,  and  great  results 
are  expected  from  it  by  both  employers  and 
employees,  but  not  from  the  same  point  of  view. 
The   employer  is   bound   to   view   the   scheme  m 
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relation  to  its  eftei-t  in  produfinR  greator  efflcienoy 
ill  pnxiiiition.  ami  i;n'at<'r  t>conoiny  of  mati'vial 
ana  cart-  in  aviiidanrc  of  \va.-ito.  Tlif  omployeo's 
point  of  view  i.s  that  of  .sorno  imnunliate  ininvvsL' 
■in  prosperity  from  the  point  of  view  of  remunera- 
tion. Employees  have  not  yet  realised  that  we 
Are  all  servants  of  the  puhlie.  and  that  the  pnlilie 
are  the  tinal  iniusti-rs  and  eiiipli>yers  of  eapital, 
management,  and  lalmnr.  anil  that  there  is  no 
harder  taskmaster  than  the  piililic.  Employers 
know  this,  and  know  that  a  lifelong  di-vi>ti<in  to  the 
service  of  the  public  would  not  prevent  them 
a-s,  say.  chemical  maniifacturei's  from  beiiiK 
■"  scrapped,"  if  1  may  use  the  term,  by  the  public 
when  a  superior  process  of  production  of  the 
commodities  they  manufactured  had  been  dis- 
covered and  applied  by  some  other  chemical 
manutacturer. 

Labour  as  debeniure  holder. 

Under  these  circumstances  it  is  no  wonder  that 
tlie  tinie-lionoiired  system  of  wai;es  and  salaries 
remains  master  of  the  industrial  (ielil  ;  and,  in 
fact,  whatever  scheme  of  profit  .sharing  may  be 
adopted,  the  payment  of  interest  on  capital,  and 
♦  he  pajTuent  of  salary  and  wages  to  management 
and  lafiour,  must  be  recognised  as  the  foundation 
upon  whidi  all  profit  sharing  schemes  must  rest. 
But  it  is  the  opinion  of  some  of  us  that  the  wages 
system  does  not  go  far  enough  with  reference 
to  the  liuman  element  in  business.  It  places 
labour  and  management  in  the  position  of  deben- 
ture liolders  on  the  business  ;  in  fact,  the  law 
has  recognised  this,  and  the  payment  of  salary 
and  wages  is  made  by  law  the  fii'st  charge  on  all 
industries,  and  must  be  paid  out  of  capital  in 
priority  even  to  the  security  held  by  the  debenture 
nolder.  Now  I  ask  each  of  you,  if  you  ever  heard 
<>f  help  being  given  by  the  del>enture  holder  in  the 
oinduct  of  business  ?  The  debenture  holder's 
attitude  and  frame  of  mind  is  to  sit  tight,  receiving 
a  moderate  rate  of  interest  and,  as  far  a.s  possible, 
absolute  .security  ;  and  it  is  only  when  the  business 
is  in  extremis  that  he  steps  in  and  .seizes  the  under- 
taking anil  shows  some  signs  of  spa.smodic  life  in 
trying,  at  any  rate,  to  make  the  business  worth 
a-s  m\icli  as  will  ensure  liim  the  safety  of  liis  eapital. 
These  elTorts,  like  the  action  of  an  atrophied  limb 
under  temporary  galvanic  stimulus,  all  jerks  and 
convulsions,  are  of  very  little  use.  Now,  compare 
this  attitude  of  the  debenture  holder  with  the 
attitude  of  the  ordinary  shareholder  interested 
in  the  profits  of  the  undertaking,  especially  when 
the  ordinary  shareholder  sit.s  on  tlio  Board  of 
l>irectors,  as  is  always  the  case  in  our  best  and 
most  succes.sful  industries.  There  you  have 
alertness  and  that  tension  of  the  bow  which  will 
ensure  a  correct  aim,  and  that  the  arrow  will  reach 
its  destination  somewhere  near  the  bull's-eye. 
You  cannot  get  the  best  conditions  under  any  other 
circumstances  than  direct  personal  interest  in  the 
results.  Commonsense  suggests  to  each  of  us 
that  if  this  is  the  effect  on  capital  when  in  the 
position  of  debenture  holder,  similar  effects  must 
result  on  labour  as  debenture  holder,  and  that  if 
the  best  results  are  only  obtainable  when  the 
<Urectors  have  a  direct  interest  in  the  profits  of  the 
business,  it  must  be  equally  true  that  the  best 
results  can  only  be  obtained  when  management  and 
Labour  are  directly  interested  in  the  profits. 

Inelasticity  of  present  wage  system. 

In  seeking  to  remedy  this  condition,  we  must  re- 
member that  wages  and  interest  on  capital,  as  a 
system,  have  both  stood  the  test  of  time.  They 
are  a  convenient  and  logical  system,  even  if  they 
do  not  give  us  finality.  At  present  we  know  that, 
whilst  there  are  three  distinct  methods  of  payment 
to  capital — namely,  a  low  rate  of  interest!  with 
all    possible    security    for    capital,    as    debenture 


holder  ;  a  larger  rate  of  interest,  with  less  security 
for  capital,  as  preference  shareholder  ;  and  the 
remaining  profits  or  losses  for  capital  as  ordinary 
shareholder — there  is  only  one  inelastic  system  for 
management  ami  labour,  namely,  .salary  or  wages. 
The  owners  of  capital  have  the  power  of  .selection 
of  the  terms  upon  which  their  capital  shall  be 
employed,  namely,  as  debentures  at  a  low  rate  of 
interest,  but  with  a  maximum  security  ;  as  pre- 
ference shares,  with  a  higher  rate  of  interest,  and 
some  amount  of  sec\irity  and  some  amount  of  risk  ; 
or  as  ordinary  shares,  taking  the  remainder  of  the 
profits  with  all  the  risks  of  the  business.  .lust  as 
it  is  fouml  in  practice  that  the  debenture  holder, 
and  to  almost  an  e<iiinl  extent  th<^  i>reference 
shareholder,  take  little  or  no  interest  in  the  under- 
taking in  which  their  capital  is  invested,  so  it  in 
found  that  the  sole  impulse  and  inspiration  for 
development,  growth,  and  activity  in  industries, 
springs  from  direct  interest  in  the  results  .as  repre- 
sented by  the  holding  of  ordinary  shares  with 
possible  profits  or  losses.  When  the  board  of 
directors  are  simidtaneously  ordinary  shareholders, 
the  greatest  amount  of  efficiency,  development, 
and  activity  can  be  attained.  The  very  fact  that 
management  and  labour  are  often  relegated  solely 
to  the  position  of  debenture  holder,  has  reduced 
the  efficiency  of  management  and  labour,  and  their 
interest  in  the  undertaking  in  which  they  are 
engaged,  to  the  level  of  that  of  debenture  holder, 
which,  as  we  all  know  from  experii-nce,  is,  practi- 
cally, a  minus  quantity. 

Remedy  of  co-parli)rrship. 

Now,  whilst  it  is  not  in  the  power  of  any  deben- 
ture holder,  or  preference  sliareholder,  to  do  more 
than  to  provide  his  capital  and  receive  a  fixed  rate 
of  interest  or  dividend,  it  is  in  the  power  of  the 
management  and  labour  to  do  much  more  than  to 
render  more  or  less  perfunctory  service  in  exchange 
for  salary  or  wages.  The  interest  of  management 
and  labour  can  be  encouraged,  and  quickened  and 
stimulated  to  take  the  keenest  interest  in  the 
performance  of  duty  and  in  the  well-being  of  the 
undertaking  in  which  they  are  employed.  The  only 
wa\,  logicallv,  in  which  this  can  be  secured,  and 
the"  only  way  in  which  it  can  with  justice  be  de- 
manded, is  by  some  system  of  profit  sharing  or 
co-partnership,  in  other  words,  to  give  to  manage- 
ment and  labour  the  same  interest  as  that  enjoyed 
by  the  ordinary  shareholder  in  the  success  of  the 
undertaking.  I  am  sure  we  shall  all  agree  in  this, 
but  here  our  first  difficultv  arises  in  the  uncertainty 
of  the  human  clement,  js'o  ass\irance  or  guarantee 
of  the  rendering  of  this  special  interest,  efficiency, 
and  alertness  can  be  either  asked  for  or  assured 
from  management  or  labour  in  exchange  for  a 
share  of  profits  or  co-partnership  certificates. 

Founded  on  natural  law. 
Whatever  firm  adopts  co-partnership  must  rely 
upon  the  operation  of  certain  laws  of  human 
nature,  which  have  been  found  to  be  as  certain  in 
their  effect  as.  .say,  the  law  of  gravitation,  or  the 
action  of  certain  chemicals  under  certain  conditions, 
and  must  allow  a  wide  margin  for  exceptions  to 
the  rule.  Now,  one  of  these  univci-sal  laws  is  that 
of  enlightened  self-interest,  and  the  other  is  that 
all  human  nature  po.ssesses  an  intrinsic  and  well- 
ascertained  element  of  goodness,  what  we  often 
speak  of  as  "  decency,"  and  which  results  m  pro- 
ducino-  a  desire  to  respond  to  fair,  just,  and  reason- 
able treatment  from  the  employer.  I  am  certain 
that  whilst  there  may  be  exceptions  to  the  po.sses- 
sion  of  this  element  of  fairness  and  "  decency 
and  desire  to  respond  fully  and  whole-hearte<lly 
on  the  part  of  the  employee,  the  principle  on  the 
whole  mass  of  employees  can  be  as  certainly  de- 
pended upon  as  the  law  of  gravitation.  And 
even  in  the  few  cases  of  exception  to  this  law,  if 
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a  search  be  nia<le,  we  shall  find  that  there  has  been 
something  interfering  with  the  operation  of  the 
law,  just  as  there  can  lie  interference  with  the 
operation  of  some  well-estaiilished  law  of  chemical 
reaction.  Very  often  it  is  fi-om  an  entirelj' 
erroneous  impression  \ipon  the  part  of  the 
employee,  an  example  of  the  extraordinary  in- 
genuity of  some  men  in  taking  invert  views  of  the 
motives  of  the  employer.  The  principle  of-  en- 
lightened self-interest  requires  that  we  should, 
everyone  of  us,  seek  to  achieve  the  best  for  our- 
selves by  recognising  the  rights  of  others  ;  but 
mere  selfishness  sees  only  a  narrow,  selfish  aim 
and  object  in  every  act.  I  believe  myself,  truly, 
that  as  civilisation  progresses,  the  highest  form  of 
selfishness  will  be  the  practice  of  unselfishness, 
but  we  have  not  arrived  at  that  stage  yet  :  and 
when  disappointing  results  are  experienced  from 
the  extension  of  the  benefits  of  co-partnership 
you  may  depend  upon  it  that  it  is  not  the  principles 
that  I  have  mentioned  as  inherent  in  human  nature 
that  have  failed  us,  but  that  their  operation  has 
been  interfered  with,  just  as  some  law  of  chemistry 
can  be  interfered  with,  and  the  human  machine 
has  been  prevented  from  pixiperly  operating  liy 
some  WTong  view  which  could  and  ought  to  be 
removed. 

Employees'  interest  in  avoiding  losses. 

The  employees,  as  a  whole,  who  have  been  placed 
as  co-partners  in  the  position  of  bemg  interested 
in  the  profits  of  the  business  they  are  engaged  in 
do  respond,  with  very  few  exceptions,  when  co- 
partnership has  been  in  a  spirit  of  fairness  extended 
to  them  by  the  employer,  notwithstanding  tliat 
there  may  be  ignoble  exceptions.  An  increased 
interest  in  the  business  is  bound  to  follow  from 
employees  who  have  received  co-partnership 
certificates,  and  who  are  interested  in  the  rate  of 
dividend  paid  to  the  ordinary  shareholder. 

This  interest  must  rest  not  only  on  the  advan- 
tages of  profit  sharing,  but  also  on  the  possibility 
of  loss  sharing :  in  fact,  the  two  must  be  linked 
together,  or  no  good  result  can  be  achieved. 
Many  of  the  strongest  efforts  each  of  us  put  for- 
ward are  made  to  avoid  losses  ;  very  often  we 
are  called  upon  to  work  harder  to  avoid  losses 
than  in  the  actual  production  of  profits  ;  and, 
under  a  co-partnership  scheme,  if  a  business 
receives  a  set-back  from  losses  and  the  rate  of 
dividend  is  reduced,  the  co-partner  employee 
participates  with  the  ordinary  shareholder  in  these 
losses.  And  so  this  element  of  loss  sharing  becomes 
just  as  essential  and  necessary  to  a  co-partnership 
arrangement  as  the  element  of  profit  sharing. 
The  loss  sharing  must  be  just  as  real  to  the 
employee  holder  of  co-partnership  profit  sharing 
certificates  as  to  the  holder  of  ordinary  shares  in 
the  business.  We  each  of  us  know  for  ourselves 
that  when  we  are  glancing  tlirough  a  stock  and 
share  list,  we  are  specially  diligent  in  observing  the 
market  quotations  of  those  companies  in  which  we 
are  particularly  interested,  and  that  the  com- 
panies in  which  we  are  not  shareholders,  either 
presently  or  prospectively,  receive  but  a  very 
passing  notice.  This  rule  must  be  equally  true 
of  the  employee.  The  business  in  which  the 
employee  is  engaged  for  salary  or  wages  only, 
without  any  direct  interest  in  the  profits,  can 
receive  Viut  a  very  passing  interest  as  to  whether 
the  profits  are  large  or  small.  It  is  not  liuman 
nature  to  have  it  otherwise.  On  the  other  hand 
the  employee  who  is  engaged  in  a  business,  either 
as  manager  or  workman,  on  salary  or  wages, 
and  who  is  also  a  co-partner  or  profit  sharer,  will 
be  one  to  whom  the  profits  are  of  vital  interest. 

Hoiv  cmploi/ces  can  share  loss. 

Ill  adopting  any   scheme   of   co-partnership   or 

profit   sharing,    v.e    must    therefore    admit,    as    a 

basis,   that  the  employee  must  receive  salary  or 

wages,  otherwise  he  would  be  unable  to  live, "and 


we  must  also  recognise  that  he  cannot  take  the 
ordinary  risks  that  capital  can  take.  His  skiU 
and  labour,  in  fact,  are  his  capital,  but  a  capital 
that  cannot  be  stored.  It  must  be  used  to-day 
because  it  has  only  a  value  to-day.  t'ash  capital 
can  take  risks  that  management  and  labour 
capital  cannot  take.  Therefore  the  loss  sharing 
that  management  and  labour  can  take  is  the  loss 
of  profits.  We  speak  of  capital  as  if  it  were  so 
much  money,  but  we  know,  each  of  us.  that  our 
capital  in  any  business  is  represented  by  certain 
lithographic  scraps  of  paper  called  shares  or 
i  certificates,  and  that  these  have  been  acquired 
\  as  the  result  of  labour.  They  represent  our  labour 
;  in  past  years.  If  our  labour  of  past  years  had  not 
acquired  what  we  call  these  investments,  then  the 
benefits  to  ourselves  of  that  labour  would  have 
been  lost  to  us  for  ever. 

Syslct)i  of  co-parlncrship  certificates. 
\\Tiy  should  we  not  apply  this  principle  to  the 
employee,  and  give  each  year,  in  addition  to 
;  salaries  or  wages,  co-partnership  certificates 
I  entitling  him  to  a  share  of  profits  in  the  business  ? 
I  see  no  difference  myself  between  the  shares 
aeq\iired  by  money,  which  money  was  acquired 
by  labour  of  brain  and  body,  and  the  certificates, 
representing  no  cash  capital,  but,  all  the  same,. 
acquired  by  labour  of  brain  and  muscle  and 
entitling  the  holder  to  a  proportion  of  profits. 
This  system  would  meet  the  difficulty  of  the 
employee  who  has  not  cash  capital  to  place  at 
risk.  It  converts  into  certificates  the  only  capital 
the  employee  has — namely,  his  services — and 
offers  the  employee  opportunities  each  succeeding 
year  of  converting  his  services,  not  only  into 
salary  or  wages  for  the  maintenance  of  himself^ 
his  wife  and  family,  but  also  into  an  ever-increasing 
share  in  the  profits  of  the  business.  This  system 
is  applicable  to  all  undertakings  except  a  very 
limited  few  employing,  as  a  rule,  a  \ery  smaU 
number  of  men,  and  where  the  employee  can 
render  no  corresponding  service  in  return  ;  but 
even  in  these  limited  few  we  often  find  this  same 
principle  has  been  applied.  For  instance,  there 
is  no  occupation  that  is  more  personal  than  that 
of  a  barrister,  and  yet  we  find  that  the  barrister's 
clerk,  by  long  established  custom,  receives  a 
percentage  on  the  fees  paid  to  his  chief.  I  very 
much  doubt  whether  any  solicitor  or  client  engag- 
ing the  ser\'ices  of  any  barrister,  considers  for  one 
moment  who  may  or  may  not  be  the  barrister's 
clerk  ;  yet  I  am  certain  the  practice  of  giving 
a  share  of  the  fees  to  the  barrister's  clerk  wouJd 
not  have  survived  if  it  had  not  been  found  that 
in  practice  it  w-as  profitable  for  a  barrister  to 
continue  tliis  system,  which  has  been  handed 
down  to  us  from  the  wisdom  of  our  forefathers. 
As  far  as  my  knowledge  of  the  history  of  profit 
sharing  in  the  past  would  enable  me  to  form  an 
opinion,  I  should  say  that  our  forefathers  diJ 
practise  profit  sharing  with  their  staff  to  a  much 
gi-eater  extent  than  the  same  is  practised  to-day  j 
and  yet  in  those  days  the  personal  touch  of  the 
master  was  much  closer  with  his  staft.  and  his 
I  personal  knowledge  antl  supervision  of  his  staff 
was  also  greater  than  is  possible  under  twentieth 
century  conditions  of  productive  enterprise.  My 
contention  would  be  that  because  of  the  fact  that 
the  larger  the  industry  and  tlie  more  complex  its 
organisation,  the  less  it  is  possible  tor  the  board  of 
directors,  or  the  supreme  management,  to  know 
personally  of  the  individual  characteristics  of  the 
thousands  of  employees  engaged  lunier  their 
direction,  that,  therefore,  it  would  become  essential 
that  tliere  siioidd  be  some  co-partnership  systeni 
introduced  into  our  industries. 

Applicabilily   of    the    systctn    to    chemical    industry. 

I  know  of  no  industry  to  which  this  applies  with 
greater  force  than   to  the  chemical   industry.     A 
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Britfeh  choniiral  indnkry,  founded  upon  the 
priiu-iplos  <if  co-parliuTship,  with  cinployoos 
trained  and  instnutt'd  as  to  wlial  tlirse  i"o- 
partncrship  priiu-iplos  meant,  and  rcalMnp  the 
opportunities  eo-partnei-ship  olTeivd  them,  would 
surely  po.s.sfss  i-mployees  superior  to  those  of 
competitors  in  (iermany.  or  elsewhere,  und'-r  mere 
wage  and  salary  londition.s. 

It  is  niort-  dilVicult  in  the  eh<'mieal  industry 
than  in  any  other  industry  to  .nssess  the  serviees 
of  each  memlier  of  the  staff,  whet  her  as  inventor, 
developer  of  the  inventions  of  others,  or  orpanisi^r, 
or  rank  an<l  file  employw  earryin-;  on  the  i"outine 
proce.ss  of  prodiK'tuiii.  We  .'ill  of  us  find  an 
ini-reasinc  dillieulty  in  >:auj:inK  the  results 
financially  of  new  developments  in  cheniiial 
industries.  iSoine  of  the  Rreate.st  disappointments 
we  have  each  of  us  had  in  our  businesses  have 
followed  upon  tlie  greatest  prospeets  of  sueecgs. 
It  only  wants  a  chemical  process  to  he  delayed  in 
the  rt>ali.sation  of  full  success  for  losses  to  result  ] 
instead  of  jirofits.  Sometimes  the  smallest  and 
most  insipnificant  means  of  development  have 
produced  the  most  profitalile  results,  and  often 
the  most  costly  experiments  liave  produced  nothing 
but  losses.  It  must,  an<l  can  only,  be  viewed  as  a 
whole,  and  the  success  of  the  industry  can  only  be 
jiaviged  by  the  success  of  all  its  parts.  It  is  an 
absolute  essential  to  success  in  the  chemical 
industry  that  new  and  costly  experiments  should 
be  made,  and  for  expensive  plant  to  be  installed 
which  may  aftenvards  have  to  be  scrapped.  It 
would  not  produce  that  spirit  of  comradeship  an<l 
feelinp  of  fairness  to  discriminate  in  giving  a  share 
of  profits  lietween  the  various  members  of  the  stall' 
engaged  in  various  departments  of  these  new 
experimental  developments.  It  is  always  possilile, 
by  means  of  salary,  to  make  special  recognition 
to  the  possessor  of  special  abilities  for  the  solution 
of  diflieult  problems.  Yet  the  posses-sor  of  these 
superior  abilities  might  fail  in  the  solution  of  some 
difficult  problem,  whilst  another,  pos-sessing 
inferior  knowledge  and  inferior  ability,  might 
succeed  with  an  entirely  ditlerent,  and  what  might 
prove  a  problem  easier  to  bring  to  a  profit-earning 
successful  conclusion.  These  adjii.stments  of 
abilities  can  best  be  made  in  salaries  ;  but  the 
broad  success  of  the  vmdcrtaking  to  whidi  the 
iinsucce.ssful  experiment  may  have  equally  con- 
tributed with  the  successfid  experiment,  because 
that  ground  liad  t)  be  covered,  as  men  liave  to 
cover  mountains  in  searcli  for  gold,  and  cannot 
discover  gold  without  niaiiy  boringn  without 
results — the  broad  success  of  the  business  can  only 
be  recognised,  .so  far  as  the  employees  are  con- 
cerned, on  a.  system  of  co-part  nei'ship  ;  and  I 
cannot  help  but  think  that,  working  on  these  lines, 
the  whole  staff  in  the  chemical  indu.stry,  as  in  all 
other  industries,  would  respond. 

Faith  in  human  nature. 

I  have  tlic  utmost  faitli  in  human  nature,  and  I 
believe  that  human  nature  can  be  trusted  and 
depended  upon  nine  hundred  and  ninety-nine  times 
out  of  a  thousand  to  respond  to  fair,  just,  and 
proper  treatment.  The  old  school-boy  love  of 
fairness  and  justice  continues  with  all  of  us  right 
through  our  lives.  Often  when  wo  are  dis- 
appointed with  etXects  produced  by  co-partner- 
ship on  employees,  if  we  wlU  seirch  a  little  deeper 
we  shall  find  that  we  have  overlooked  some  point 
or  other  in  our  arrangements  which  has  prevented 
the  best  res\dts  being  attained.  In  other  words, 
to  use  a  chemical  parallel,  our  temperatures  may 
have  been  wrong,  or  our  catalyst  may  have  been 
poisoned,  and  not  until  we  discover  the  right 
temperature  and  prevent  the  poisoning  of  our 
catalyst  will  our  system  succeed  as  it  should  do. 
Equally  so,  as  we  are  in  the  verj'  infancy  of  the 
study  "of   co-partnership   and   profit  sharing  with 


employees,  it  may  be  that  we  have  not  yet  got 
all  of  the  details  correct,  without  whi<-h  the 
trausm\itation  from  a  lower  value  to  a  highei- 
value  cannot  be  achieved. 

Rules  fur  prcscnt-day  co-partncriihii>  schfincs. 
1  woidd  like,  in  conclusion,  to  call  attention  to 
certain  well-defined  rules  that  must  be  followed  in 
any  co-partnership  or  profit  sharing  arrangement 
under  present  conditions.  Some  of  these  rules 
will  always  require  to  be  observed  ;  others,  1  hope, 
as  time  progresses,  will  not  be  necessfiry. 

1.  Profit  sharing  or  co-partnership  must  not 
degenerate  into  charity  or  philanthropy. 

2.  Its  objects  must  be  the  increased  success  of 
the  undertaking,  with  increased  prosperity  for  all 
connected  with  it. 

o.  It  must  not  place  management  in  the  position 
of  servant  to  labour  through  liability  to  criticism 
and  censure. 

4.  It  must  ensure  to  labour  freedom  from  inter- 
ference of  management  in  the  enjoyment  of  the 
benefits  derived  from  profit  sharing. 

5.  It  must  possess  greater  stability  than  a  mere 
system  of  bonus  cash  payment. 

6.  Its  benefits  must  be  felt  liy  the  wives. 

7.  It  must  have  a  distinctly  elevating  tendency 
on  management  and  labour,  raising  them  in  the 
social  and  intellectual  scale,  and  increasing  their 
power  for  enjo>-ment  and  happiness  as  well  as  their 
power  of  usefulness. 

8.  Control  must  remain  with  those  who  find  the 
cash  capital. 

Basis  not  philanthropic. 

The  whole  basis  of  profit  sharing  or  co-partner- 
ship cannot  be  other  than  enlightened  self-interest 
for  both  capital  and  labour.  Any  other  idea  would 
be  destructive  to  the  self-respect  of  the  employee, 
and  lead  to  confusion  from  the  point  of  view  of 
capital.  Philanthropy  is  own  sister  to  charity, 
and  charity  is  the  mother  of  pauperism.  There  is 
no  room  for  philanthropy  in  business,  there  is  no 
room  for  maudlin  sentiment  ;  Imt  there  is  arnple 
room  for  a  better  and  improve<l  industrial  relation- 
ship between  capital  and  labour,  one  in  which 
labour  can  become,  equally  with  capital,  interested 
in  the  residts  of  the  undertaking. 

Certainty  of  results. 
Wherever  this  system  can  be  tried,  and  has  been 
tried,  it  has  alwavs  produced  the  very  best  resiilts 
— from  the  case  of  the  fisherman,  either  under 
sailing  boat  conditions  or  steam  trawler  conditions, 
whereby  the  value  of  the  catch  has  a  bearing  ui)on 
the  amount  of  payment  received  by  each  member 
of  the  crew,  from  the  cabin  Vioy  to  the  captain, 
and  many  other  examples  which  might  be  named. 
Even  in"  time  of  war  the  introduction  of  prize 
nionev.  and  rewards  of  honour  for  exceptional 
individual  ser\ice.  have  always  produced  their 
effect  ;  and  it  has  always  been  recognised  that 
these  svstems  were  of  value  to  the  nation.  A 
naval  or  militarv  system  under  which  the  whole 
of  the  prize  monev,"or  the  awards  or  decorations, 
went  entirely  to  the  officers  and  none  to  the  rank 
and  file,  would  be  viewed  by  the  whole  nation  as 
impossible  and  grossly  unjust  ;  but  under  modern 
industrialism  we  are  coming  very  nearly  to  such 
a  system  as  that.  The  excuse  in  industrialism  is 
that  the  recocnition  of  special  services  can  be  made 
in  increases  in  salary,  or  increases  in  wages  ;  but 
we  are  rapidly  approaching  a  phase  in  industrialism 
under  which,"  by  collective  bargaining,  thousands 
and  tens  of  thousands  of  men  receive  an  aljsolutely 
uniform  wage  for  a  uniform  manber  of  hours, 
regardless  of  the  fact  that  the  work  rendered  by 
thennitsis  not  uniform,  and  never  can  be  uniform. 
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Gains  of  co-partnership. 

Only  by  a  system  of  co-partnership,  or  profit 
sharing,  can  payment  in  addition  to  salary  or 
wages  be  given.  For  not  only  is  it  true  that 
wages  are  paid  out  of  the  product  of  labour,  Vjut 
profits  must  also  come  out  of  the  product  of 
labour,  whether  that  labour  is  the  brain  and 
managing  power  of  the  directors  and  managers  or 
the  skill  and  labour  of  the  workmen.  The  gain 
to  the  industries  of  the  country  by  the  adoption 
of  co-partnership  or  profit  sharing  would  not  be 
confined  solely  to  the  stimulating  of  the  direct 
personal  interest  of  the  employees.  There  would 
be  another  gain,  which  woulil  be  the  release  of  the 
directors  and  higli  managers  to  devote  more  of 
their  time,  freed  from  minor  details,  to  the  con- 
sideration of  larger  problems  requiring  attention 
and  solution.  The  present  salary  and  wage 
system  may  bind  in  fetters  the  employee,  liut  it  is 
only  another  illustration  of  the  truth  of  the  old 
Egj'ptian  saying  :  "  The  chain  that  binds  the 
captive  holds  the  captor."  By  giving  a  direct 
personal  interest  to  the  employee,  less  personal 
supervision  by  the  employer  will  be  required,  and 
the  employer  will  be  freed  from  the  fetters  that 
tie  him  down  to  close  supervision  of  the  employee. 
Partners  are  worth  more  than  wage  drawers,  and 
when  each  employee,  in  proportion  to  his  ability 
to  affect  the  result,  has  become  interested  in  the 
joint  product  of  brain  and  muscle,  we  shall  then 
have  reached  a  solid  basis  for  the  chemical 
industry,  as  for  all  other  industries  ;  and  liy 
freeing  labour  to  participate  in  the  products  of  its 
own  industry,  we  .shall  liberate  capital  and 
management  simultaneously  for  the  enjoyment  of 
a  broader,  higher,  and  more  useful  life. 

Discussion. 

Sir  William  E.\msay  said  that  he  himself  had 
had  the  advantages  and  disadvantages  of  all  the 
three  systems  of  employment  and  payment 
dealt  with  in  the  paper.  There  was  no  doubt  that, 
however  mucli  a  man  loved  his  work,  material 
considerations  did  enter.  With  the  bonus  system 
one  was  apt  to  think  how  much  one  could  get  out 
of  the  work,  whilst  with  a  fixed  salary  there  was  a 
tendency  for  the  work  to  become  perfunctory. 
The  system  Sir  William  Lever  had  advanced — what 
he  might  call  the  double  system — seemed  to  be 
the  best  of  all. 

Mr.  Walter  F.  Reid  expressed  his  agreement 
with  the  principle  laid  down  in  the  paper.  It 
should  be  made  thoioughly  in  tlie  interests  of  the 
employee  to  do  good  work,  but  under  existing 
conditions  it  was  not  possible  to  introduce  such  a 
scheme  in  every  case.  In  many  cases  they  found 
the  employees  themselves  were  suspicious  of  sucli  a 
scheme,  and  did  not  appreciate  its  advantages. 
Benefit  would  accrue  to  the  workman  as  well  as  to 
the  employer,  and  the  scheme  should  be  introduced 
wherever  it  was  possible.  .He  was  not  clear  as  to 
the  meaning  of  Rule  4,  "  It  must  ensure  to  labour 
freedom  from  interference  of  management  in  the 
enjoyment  of  the  benefits  derived  from  profit- 
sharing."  If  it  meant  that  the  workman  could  do 
what  he  liked  A\ith  the  money  he  obtained,  he 
agreed.  But  it  seemed  to  conflict  with  Rule  (i  : 
"  Its  benefits  must  be  felt  by  the  wives  "  ;  great 
difficulties  were  liable  to  arise  when  the  workmen, 
feeling  themselves  partners  in  the  concern,  wished 
to  modify  the  management  in  a  way  in  which  they 
were  not  capable.  The  workman  might  look 
on  the  whole  undertaking  as  a  co-operative  one 
and  the  business  and  the  workmen  would  inevitably 
sufter. 

Professor  H.  Louis  was  much  in  sympathy  with 
the  general  principle  that  Sir  Wm.  Lever  advocated. 
It  must  be  clearly  realised  that  the  future  of  the 
industries  of  this  country  lay  in  the  hands  of  the 


workmen.  He  was  con\'inced  that  unless  there 
was  a  great  change  in  the  attitude  of  their  work- 
people, the  future  of  industry  looked  very  gloomy. 
The  attitude  of  too  many  was  the  same  as  that  of  ■; 
the  men  in  the  South  Wales  coal  mines  to-day.  |l 
namely  :  "  I  don't  care  about  my  country,  all 
I  care  about  is  to  get  the  money  I  demand."  The 
only  solution  of  the  difficulty,  probably,  was  to 
give  the  workman  a  share  in  the  results  of  lus 
labour.  No  doubt,  much  could  be  done  by 
educating  workmen  in  the  principles  of  economics; 
but  above  all  the  economic  heresy  of  the  Trades 
Unions,  that  the  less  work  done  by  the  individual, 
the  better  for  the  working  community,  must  be 
abandoned  once  for  all.  Education  in  economics 
should  be  a  means  of  altering  that  mistake. 
Co-partnersliip,  where  he  had  seen  it  tried,  had 
encountered  serious  difficulties.  It  was  not 
possible  always  to  ascertain  profits  over  a  short 
period,  and  yet  frequently  the  workman  would 
demand  to  receive  his  share  at  short  intervals,  and 
might  be  suspicious  that  he  was  not  receiving  his 
fair  share  of  the  profits.  He  did  not  care  for 
contingent  profits,  and  often  did  not  want  to  save 
many  or  to  increase  his  income.  The  workman 
often  wanted  higher  wages  solely  in  order  to  get 
less  work  and  more  time  to  play.  In  the  Tyne- 
side  shipyards  it  was  always  noticed  that  whenever 
wages  were  increased  men  lost  time.  He  was  not 
speaking  against  the  principle  of  co-partnership, 
but  he  had  very  grave  doubts  whether  it  was  the 
best  method  of  interesting  men.  Personally,  he  had 
always  favoured  the  bonus  system.  Some  of  the 
best  work  done  in  shaft-sinking  and  mining  had 
been  done  in  that  way.  Unless  a  man  put  in  full 
time  and  worked  at  his  job,  he  would  not  earn  the 
lionus.  He  admitted  that  there  were  difficulties 
in  applying  it,  but  he  thought  that  some  form  of 
bonus  system  was  preferable  to  the  co-partnership 
system. 

Dr.  Ch.\rles  C.\rpenter  said  they  were  face  to 
face  with  the  fact  that  the  average  workman  to-day 
was  not  a  contented  person,  and  the  average  idea 
of  workmen,  in  a  mass,  was  that  they  were  not 
receiving  the  fair  share  of  the  profits  they  were 
entitled  to,  and  which  they  had  every  reason  to 
think  they  should  share.  His  own  company  liad 
been  working  under  co-partnership  principles  tor 
27  years,  and  he  was  very  glad  to  know  that  Sir 
Wm.  Lever  was  now  one  of  its  strongest  supporters. 
Co-partnership  had  been  tried  by  many  under- 
takings tliroughout  the  kingdom,  and  in  not  a  single 
one  of  the  works,  large  or  small,  had  there  been  any 
suggestion  of  failure.  The  practice  was  to  make 
up  the  companies'  accounts  half-yearly,  but  the 
workman  would  not  get  a  penny  of  bonus  before 
July  1st.  The  result  of  the  system  was  that 
they  got  a  body  of  men  who  understood  something 
of  "which  the  average  workman  was  absolutely 
ignorant — that  was,  the  principles  on  which 
industry  in  business  was  built  up.  Co-partnership 
stock  could  be  taken  out  in  the  joint  names  of  man 
and  wife,  and  that  encouraged  wives  to  have  some 
interest  in  the  undertaking.  He  had  had  some 
experience  of  the  bonus  system,  but  his  experience 
was  that  it  did  not  encourage  saving. 

Mr.  H.  M.  RiuGE  said  that  a  system  of  co- 
partnership had  been  tried  in  Germany  and  had 
been  found  to  work  extremely  well.  They  did  not 
let  the  men  join  in  a  joint-stock  purchase,  but  they 
set  aside  a  certain  percentage  of  the  profits  (say 
15%).  and  distributed  it  among  the  salaried  staff, 
down  to  the  foremen,  according  to  their  salary. 
This  had  been  found  to  be  a  very  good  way  of 
getting  the  best  out  of  the  men. 

The  Presioen'T  said  he  thought  the  case  might 
be  summed  up  very  Ijriefly.  The  point  was  that 
it  was  necessary  to  increase  the  interest  of  work- 
men ill  the  work  they  had  to  do.  and  the  question 
was,  what  was  the  best  way  to  bring  that  about. 
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profit -sharinjf  or  })oimB?  Workmen  wore  just  as 
fiuman  ii.'f  others,  ami  an  appeal  to  the  pocket 
woiilii  have  an  influence  on  the  work  produced. 

Mr.  .'^.  II.  l).v\nE3  -suggested  that  a  co-interest 
rather  than  a  co-partnership  scheme  was  under 
discussion,  and  asked  whetlier  it  was  customary 
to  hand  out  the  "'  scrip  "  witii  regard  to  the 
quantity  or  quality  of  the  work  done.  If  not.  did 
it  apply  to  all  workmen  ?  If  stock  were  simply 
handed  out  and  collected  again  when  the  man  left 
the  Inisiness.  tlien  it  was  simply  a  bonus  system. 
Persiinally,  he  did  not  believe  any  true  co-piirtner- 
ship  system  had  yet  been  evolved. 

Professor  W.  A.  BoxE  was  of  the  opinion  that 
the  working  of  the  principle  which  had  been 
brought  before  them  would  not  be  dilticult  where 
the  profits  were  certain  and  were  steady,  as,  for 
instance  those  of  a  big  gas  company,  which  had 
a  statutory  monopoly  of  supply  in  a  given  area, 
together  with  limitation  of  profits  on  a  sliding 
scale,  based  upon  the  price  of  gas.  But  it  was 
very  difficult  to  apply  the  same  principle  in 
industries  where  the  profits  were  uncertain  and 
fluctuated  considerably  from  year  to  year,  as  for 
instance,  in  the  iron  and  steel  industry.  One  must 
discriminate.  The  principle  wovild  have  to.  be 
applied  to  different  branches  of  industry '  in 
different  ways. 

Mr.  ,T.  H.  HosE.\soy  thought  that  the  whole 
question  was  not  one  of  masters  and  men.  but  of  a 
national  asset.  There  was  a  great  need  for 
recognition  of  the  importance  of  discipline.  The 
English  working-man  did  not  understand  the 
meaning  of  discipline.  Discipline  was  good  both 
tor  masters  and  men.  Nothing  would  ever  be 
settled  in  labour  troubles  until  trades  unions 
divided  their  men  into  separate  classes,  because, 
«3  had  been  pointed  out,  men  were  not  alike  and 
«q\Ml.     No  man  was  exactly  equal  to  another  man. 

Mr.  Thojcvs  Tvrek  said  that  he  had  been 
accustomed  to  apply  the  principle  of  rewarding 
men  for  new  ideas  or  improvements,  however 
trivial.  He  "thought  that  was  fair  treatment, 
but  in  the  last  few  years,  a  different  spirit  had 
operated  among  workmen.  If  a  man  did  not 
feel  some  interest  in  the  results  of  what  he  was 
doing,  that  man  became  careless.  He  (Mr. 
Tyrer)  had  not  yet  seen  that  ttiat  evil  had  been 
got  rid  of,  or  that  the  difficulty  would  be  got 
over  by  the  propositions  put  before  them  by 
Sir  \A'uliam  Lever.  A  uniform  wage  was  a 
uniform  curse,  and  it  was  impossible  to  have 
«qual  work  all  round.  In  many  cases,  one  man 
expected  the  same  wages  as  another,  but  was  not 
fitted  to  do  the  same  work.  Now  they  were 
faced  with  the  difficulty  that  some  men  had  gone 
to  the  front,  and  others  to  the  docks  because  they 
•got  higher  wages.  Men  who  were  not  fit  in  the 
slightest  degree,  demanded  the  same  amounts, 
regardless  of  the  tasks.  They  were  untrained  and 
thriftless.  Under  ordinary  circumstances  one 
would  not  have  them.  After  the  war  it  would  be 
difficult  to  get  the  meu  to  work  for  less  than  they 
had  been  having  for  some  time. 

Mr.  HuLME  Lever  said  that  in  the  case  of  Rule  0, 
■when  a  co-partner  died,  his  co-partnership 
certificates  became  exchangeable  for  preference 
share  certificates  which  became  the  property  of 
the  wndow.  Instead  of  getting  a  fluctuaiting 
i'O-partnership  dividend,  as  in  the  husband's 
life-time,  the  widow  got  a  fixed  dividend  of  5"„. 
Thtjs  the  wife  felt  that  she  became  iasured 
against  the  time  when  she  might  become  a  widow. 
The  difference  between  the  bonus  principle  and 
the  principle  of  payment  under  the  co-parthership 
principle,  was.  that  in  the  case  of  the  bonas,  the 
man  was  paid  for  something  he  had  achieved,  but 
in  making  him  a  co-partner,  he  was  put  on  the 
:3ame  footing  as  the  ordinary  shareholder.  There 
■vrsxa    a    great    difference    between    co-partnership 


and  the  b(inus  system,  in  that  the  lionus  was  a 
consideration  paid  for  something  achieved,  and  it 
did  not  in  any  way  put  the  recipient  in  a  position 
similar  to  that  of  an  ordinary  sliarelioUliT. 
.\N'Sf.\L  Dinner. 
The  annual  dinner  took  place  at  the  Grand  Hotel, 
Manchester  on  Wednesday  evening.  ,TuIv  14th. 
The  President  (I'rofes.sor"  lleniifrson)  presided 
over  a  large  gathi'ring  of  members  and  invited 
guests.  In  view  of  the  fact  that  the  dinner  was 
an  informal  one  there  were  no  speeches. 

Tm-RSDAV,  July  I.'Sth. 
The   I'resident    took   the   cliaix-  at    10-:iO   a.m., 
when   the   following   papers   were   read   and    dis- 
cussed : — 

RESEARCH  AND  CHEMICAL  INDU.STRY. 

BY   DR.   M.    O.    FORSTEB,    F.R.S. 

So  much  has  appeared  recently  in  the  press, 
both  general  and  scientific,  regarding  the  bearings 
of  research  ujjon  industry,  that  in  addressing  .an 
assembly  of  chemists  it  is  quite  superfluous  for  me 
to  "  reconstruct  the  crime."  namely,  that  whilst 
holding  the  priceless  initial  advantages  of  early 
discoverers  and  unlimitetl  raw  products,  this 
country  has  relinquished,  practically  without  a 
struggle,  a  scientific  industry  of  which  the  edu- 
cational value  far  outweighs  even  the  rich  material 
harvest  garnered  in  consequence  by  another  land. 

It  is  not  my  intention  to  review  the  outward 
circumstances  attending  this  moral  and  intellectual 
humiliation.  Those  circumstances  are  known  in 
greater  or  less  detail  bv  all  present ;  they  have 
been  ably  surveyed  by  i'rofessor  W.  IT.  Perkin  in 
his  Presidential  Aildress  to  the  Chemical  .Society 
(Transactions,  1915,  107,  5.57),  and  crushingly 
epitomised  bj-  Professor  Percy  Frankland  in  his 
address  to  the  Birmingham  Section  of  our  own 
body  (Journal  of  the  Society  of  Chemical  Industry, 
1915,  35,  307).  I  have  been  requested  rather  to 
open  a  discussion  on  this  painful  subject  in  the 
hope  that  others  may  bring  forward  views  or  pro- 
posals calculated  to  assist  in  removing  the  stain 
from  our  national  shield.  I  welcome  the  occasion 
because  I  am  convinced  that  the  opportunity  to  set 
our  scientific  house  in  order  will  never  recur.  I 
go  further,  and  say  that  if  thimigh  our  own  apathy 
or  that  of  governments  and  people  this  opportunity 
to  bring  about  a  revival  of  scientific  thought,  and 
of  its  application  to  social  and  industrial  advance- 
ment throughout  the  Empire  is  not  seized,  nothing 
can  save  us  from  sinking,  more  or  less  rapidly,  to  a 
secondary  position  in  the  class-list  of  nations. 
We  know  the  strength  of  our  opponents  ;  do  we 
know  our  own  weakness  ?  This  country,  in  which 
public  opinion  is  stronger  and  more  healthy  than 
in  any  other,  and  in  which  public  opinion  h.as  more 
infiuence  on  the  life  of  the  nation  than  in  any  other, 
nevertheless  has  not  any  pul)lic  opinion  whatsoever 
on  matters  relating  to  higher  education  or  .scientific 
knowledge.  In  the  minds  of  the  great  majority 
of  our  people  the  very  word  "  education."  in  its 
public  as  distinct  from  its  personal  application, 
is  associated  with  pathetic  squabbles  concerning 
the  circumstances  in  which  the  education  should  be 
given.  If  all  the  energy,  thought,  and  genuine — 
if  often  misdirected — enthusiasm  which  have  been 
devoted  to  this  aspect  of  the  sul)ject  had  been 
concentrated  on  the  subject  itself,  how  different 
would  be  the  situation  of  our  people  and  our 
countrv  at  the  present  time.  Triflhig  as  is  the 
public  "interest  in  the  real  essentials  of  elementary 
education,  it  is  vivid  and  absorbing  compared  with 
their  appreciation  of  scientific  education,  with  the 
result  that  the  pursuit  of  chemistry  has  never 
been  held  out  as  a  career  in  the  sense  that  medicine, 
law,  engineering,  and  commerce  are  careers. 
Consequently,  the  average  substantial  British 
parent,  whose  boy  "  goes  in  for  chemistry."  suffers 
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anxiety  regarding  his  future  comparable  with  that 
incurred  by  selecting  music,  painting,  or  the 
legitimate  stage. 

Hence  it  comes  about  that  the  majority  of 
young  men  who  enter  upon  chemical  studies  in 
this  country  do  so  as  enthusiasts,  with  a  bias 
towards  the  academic  aspect  of  the  subject, 
attracted  more  by  theoretical  problems  than  by 
the  appUcation  of  chemistry  to  industry.  They 
have  the  enthusiasms  and  faults  of  hero-wor- 
shippers, having  been  nourished  and  stimvilated  by 
the  numerous  and  wonderful  researches  which  have 
gone  to  the  construction  of  modern  chemistry. 
Their  ttiree  years'  course  is  all  too  short  for  the 
assimilation  of  the  principles  of  their  subject, 
and  at  its  close  they  are  expected  by  parents  and 
guardians  to  be  fit  to  earn  their  living  as  chemists. 
5lore  remarkable  still,  the  manufacturer  has  some- 
times thought  that  the  newly -fledged  recruit  can 
improve  immediately  upon  his  long-established 
methods,  offers  him  35s.  a  week  to  try,  and  is  hurt 
and  disappointed  when  he  fails.  This  brings  me 
to  the  first  joint  in  our  chemical  harness.  Chemistry 
is  not  a  "  career  "  as  understood  by  the  public 
from  whom  chemists  should  be  drawn,  and  until  it 
is  recognised  as  such,  the  t}"pe  of  mind  which 
would  be  anxious  to  apply  chemistry  to  profitable 
ends,  and  is  capable  of  so  applying  it.  will  join  our 
ranks  by  accident  alone.  Such  minds  are  wanted, 
badly  wanted,  in  order  to  organise  the  research 
minds  and  to  co-ordinate  their  products.  This 
aloofness  of  the  career-seeker  is  largely  due  to  the 
stupid  confusion  which  has  been  allowed  to 
paralyse  the  career-seeker's  parent  in  the  matter 
of  nomenclature.  This  country  is  notoriously  a 
label-worshipper,  largely  in  consequence  of  our 
inteUectual  laziness,  for  label-worshipping  saves 
trouble.  Politics,  rehgion,  schools,  universities, 
professions — all  are  accepted  by  the  label  which 
they  bear,  and  it  is  easily  comprehensible,  there- 
fore, that  the  profession  which  has  no  label  is 
ignored  by  the  public.  Not  being  legally  entitled 
to  call  ourselves  "  chemists,"  we  are  driven  to  such 
subterfuges  as  "  professional  chemist,"  "  works' 
chemist,"  "  teclinological  chemist,"  "  consulting 
chemist,"  "  research  chemist,"  "  analytical 
chemist,"  or  even  the  worse  abomination, 
"  scientific  chemist."  How  is  a  bewildered  public 
which,  from  cliildliood  to  old-age,  has  perambu- 
latored,  walked,  hobbled,  or  driven  past  the 
"  chemist's  shop  "  (5  per  diem  for  70  years  = ) 
127,750  times,  to  dissect  out  these  subtleties  ?  In 
Austria,  France,  Germany,  Italy,  Spain,  Switzer- 
land, the  United  States  and  other  countries,  this 
confusion  does  not  exist,  and  it  is  no  reflection  on 
pharmacy,  a  calling  which  demands  careful  training 
and  high  personal  qualities  from  those  who  follow 
it,  to  say  tliat  British  chemistry  has  been  grievously 
handicapped  by  the  perplexity  of  the  public  on 
this  particular  point.  A  rose  by  any  other  name 
would  unquestionably  smell  as  sweet,  always  pro- 
vided that  the  geraniol,  citronellol,  and  phenyletliyl 
alcohol  were  present  in  tlie  right  proportion,  but 
chemists  would  smell  much  sweeter  in  the  public 
nostrils  if  they  did  not  have  to  open  their  inter- 
course with  an  explanation. 

The  next  point  I  desire  to  make  is  that  the 
initiative  in  employing  chemists  must  come  from 
the  manufacturer  ;  the  converse  process  is  im- 
possible, for  the  newly-trained  chemist  or  the 
young  demonstrator  is  ob\-iously  debarred  from 
touting  for  problems,  and  he  cannot  therefore 
thrust  himself  upon  tlie  uianufacturer.  The  latter 
should  have  at  least  a  rough  idea  of  the  kind  of 
work  produced  at  any  particular  college,  and  make 
a  selection  of  the  people  who  might  be  useful  in 
dealing  with  iiis  aspect  of  the  subject.  If  he  is  not 
disposed  to  employ  them  on  his  premises,  he  could 
at  least  provide  them  with  raw  material  or  with 
problems  which,  if  successfully  handled  and  solved, 


would  not  only  help  him,  but  would  give  the 
instructors  in  that  college  the  scent  for  technical 
inquiries.  This  would  provide  the  first  require- 
ment in  a  course  of  genuine  technology,  a  stimulus, 
and  I  am  convinced  that  scores  of  chemists  have 
been  lost  to  industry  from  the  absence  of  tiiis  con- 
necting link.  The  young  demonstrator,  anxious 
and  willing  to  work  at  anything  useful,  would  be 
thrilled  and  exhilarated  by  a  kilo,  of  waste  material 
from  Messrs.  X.  and  Y.'s  manufacturing  process, 
and  a  request  to  ascertain  whether  any  valuable 
constituent  was  being  tlirown  away  ;  "  liis  mind 
would  be  directed  forthu-ith  into  that  particular 
field  of  industry,  and  whatever  he  found,  even  if 
it  amounted  to  nothing,  he  would  insensibly 
become  potentially  more  useful  to  Messrs.  X.  and 
Y.,  so  that  if  these  gentlemen  ever  did  summon  up 
courage  to  employ  a  chemist,  he,  or  the  post- 
graduate student  who  had  helped  lum,  would  be  a 
suitable  man  to  engage.  This  kind  of  association 
between  the  manufacturer  and  the  college  would 
not  take  bread  from  the  mouth  of  the  consulting 
chemist,  because  Messrs.  X.  and  Y.  would  probably 
not  have  consulted  him  in  any  case  unless  they  had 
been  confronted  ^vith  some  unusual  dilemma  ; 
they  certainly  would  not  have  thrown  away  ten 
g#5d  guineas  on  anything  so  uninteresting  as  waste 
products,  because  they  are  only  just  beginning  to. 
realise  that  the  utilisation  of  such  materials  will 
sometimes  determine,  from  the  commercial  stand- 
point, the  success  or  failure  of  a  process. 

In  my  belief,  this  chasm  between  the  college  and 
the  factory  is  responsible  for  as  much  mischief 
as  any  other  circumstance,  for,  quite  apart  from 
the  fact  that  it  is  bridged  in  Germany  and  the 
United  States  (for  France  I  cannot  speak  with  first- 
hand knowledge),  the  estrangement  proceeds  in  a 
vicious  circle.  The  factory  ignores  the  college,  the 
demonstrator  is  not  caught  young,  he  therefore 
grows  into  an  academic  professor  who,  having 
become  deeply  interested  in  theoretical  problem.s 
and  shy  of  industrial  ones,  diverts  each  generation 
of  students  more  and  more  away  from  the  factory. 
The  factory  responds  by  despising  "  pure  re- 
search," which  is  a  fresh  misfortune,  because  a 
nibble  at  research,  and  the  acquisition  of  those 
habits  of  accuracy,  responsibility,  and  inquiry 
essential  to  its  prosecution,  is  the  minimuui 
quaUfication  with  which  a  diploma-student  should 
be  equipped  on  entering  the  factory  if  he  may  hope 
to  gain  a  position  of  maximum  utility  therein. 

Proceeding  from  this  reluctance  of  the  manu- 
facturer to  employ  chemists  excepting  when 
embarrassed  by  emergencies,  there  is  an  enormoua 
loss  of  potential  usefulness  in  consequence  of  the 
following  circumstances,  which  are  convincingly 
demonstrated  at  Ludwigshafen,  Leverkusen,  and 
Hoechst  ;  they  apply  also  to  factories  employing, 
only  fifty  cliemists,  and  in  lower  degree  to  smaller 
stall's.  Excluding  geniuses,  the  masculine  make- 
up is  mentally  so  ordained  that  although  ample 
promise  may  be  given  at  the  age  of  30,  full  develop- 
ment is  not  usually  reached  before  40,  and  in  many 
cases  even  later.  If,  then,  a  factory  staff  of  fifty 
chemists  recrviited  at  22  or  thereabouts,  be  allowed, 
to  develop  under  the  influence  of  factory  surround- 
ings and  requirements,  tlicre  will  prevail  through- 
out the  organisation  an  interchange  of  thought 
and  outlook  contributing  to  the  liighest  degree  of 
chemical  development  along  the  lines  of  individual 
temperament.  The  legal-minded  man  will  gravi- 
tate towards  the  factory  patent -office,  the  book- 
worm towards  the  li'orary.  The  skilful  analyst 
will  become  the  iniUspensable  and  time-saving 
support  of  the  discoverer,  who  will  ransack  raw 
or  waste  materials  assisted  by  the  man  who  has 
found  his  calling  to  be  preparation.  The  machine- 
lover  will  devise  new  plant  for  translating  grams 
into  hundredweights,  the  human  person,  with  less, 
taste  for  deep  study  than  a  desire  to  knock  about> 
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will  Viecome  a  sufHciontly  trained  and  j^creeably 
pushing  salesman.  The  whole  point  is  that  at  22, 
one  is  only  dimly  conscious  of  heintc  either  lepal- 
niinded,  a  book-worm,  an  analyst,  a  discoverer,  a 
preparator,  a  mechanician,  or  a  human  pei'son,  and 
that,  piven  the  necessjiry  chemical  rutlinients,  a 
plunce  into  the  aliove-sketclied  system  is  the  hest 
way  for  a  young  chemist  to  classify  himself.  Then. 
impcrceptilily  hut  surely,  out  of  the  fifty  there  will 
emerge  a  Duisherg  or  a  Bernthsen,  capable  of 
running  the  whole  team,  observing  the  psychology 
of  the  newcomers,  adapting  them  to  the  depart- 
ments for  which  they  become  dearly  suited,  and 
eliminating  those  who  are  not  destined  for  any 
department  at  all.  In  a  word,  the  factory  becomes 
a  Technological  University. 

It  may  be  argued  that  this  is  a  counsel  of  per- 
fection and  beyond  the  capacity  of  this  country  to 
adopt.  If  that  is  so,  this  country  must  be  content 
to  relinquish  its  position  in  the  world.     The  age  of 

tiioneering  in  the  rough-an<l-ready  manner,  that 
Lind  of  pioneering  in  which  the  British  national 
genius  is  easily  first,  draws  rapidly  to  a  close,  and 
on  to  this  character,  which  will  still  have  great 
value,  there  must  be  grafted  a  willingness  to  study 
patiently,  and  a  capacity  for  combined  effort.  In 
mv  belief  it  is  foolish, "and  wickedly  foolish,  to 
suggest  that  the  fine  chemical  industry  has  been 
stolen  by  Germany  rather  than  earned.  Foolish 
because  it  is  not  true,  and  wickedly  so,  because, 
by  pandering  to  our  national  vanity  and  suspicion 
of  learning,  it  leaves  the  real  seat  of  the  disease 
untouched.  What  lias  really  happened  is  that 
Germany  has  recognised  more  quickly  than  we 
have  that  clearing  the  ground  is  only  the  first  sttp 
in  builiiing  a  house,  and  that  if  we  want  to  build 
one  also  we  must  employ  architects  and  Vjuilders. 
I  am  endeavouring  to  emphasLse  the  factors  which, 
in  my  belief,  are  the  principal  cau.ses  of  failure  in 
the  past,  but  in  doing  so,  it  must  not  be  supposed 
tiiat  I  hold  ourselves  blameless.  We  chemists  also 
are  inculpated,  although  on  different  grounds.  In 
the  past  we  have  not  pulled  together  as  we  should 
have  done.  Faraday  entered  the  service  of  science 
imagining  that  its  pursuers  became  "  amiable  and 
liberal,"  but  his  disillusionment  remains  the  dis- 
illusionment of  many  to-day.  We  are  not,  I  hope 
and  believe,  less  loyal  to  one  another,  less  generous- 
minded,  vainer,  or  more  jealous  than  the  general 
public,  l)ut  we  cannot  place  ourselves  on  any  lofty 
pedestal  in  this  respect.  Such  human  failings,  and 
occasional  deficiencies  in  a  sense  of  business  re- 
sponsibility, have  sometimes  alienated  the 
sympathy  "and  trust  of  the  business  world,  and 
confidence  must  be  restored  before  the  new  era 
can  dawn.  In  the  process  of  national  stock- 
taking which  the  present  terrible  discipline  has 
instituted,  we  chemi.sts  may  learn  our  lesson  too, 
and  realise  that  co-operation,  organisation,  and 
single-minded  devotion  to  the  first  principle  of 
scientific  work,  namely,  truthful  and  wise  judg- 
ment, must  hencefortli  be  our  only  watchwords. 
In  moments  of  frankness,  the  citation  lias  fallen 
lately  from  the  lips  of  many  a  business  man.  I 
make  no  pretence  of  escaping  it  my.self,  and  my 
fidelity  to  chemistry  and  chemists  is  undiminished, 
but  some  one  must  say  these  things,  and  they 
must  be  taken  to  heart,  otherwise  the  present 
opportunity  will  be  squandered,  as  opportunities 
have  been  squandered  in  the  past.  My  only  reason 
for  an  unvarnished  reference  to  such  points  is  that, 
like  the  rest  of  the  nation,  Britisli  Chemistry  is  on 
trial  for  its  lite,  and  it  is  quite  as  certain  as  any 
other  natural  process,  like  the  succession  of  day 
and  night,  that  unless  we  review  our  own  weak- 
nesses, and  shed  them  like  filtliy  rags,  we  sliall  not 
stand  in  shining  raiment  before  the  judgment-seat 
of  posterity. 

On  the  academic  side,  for  which  alone  I  am  in 
any  sense  competent  to  speak,  there  is  certainly 


room  for  improvement.     In  the  past,  we  have  been 
victirnised  by  tiic  principle  of  the  hole-and-corner. 
Appointments  to  important  posts  have  been  some- 
times made  in  the  most  casual  manner,  and  through 
the  preponderating  inlluence  of  distinguished  and 
benevolent  gentleiiicii  who  have  either  never  been 
in  close  touch  with  the  persons  and  principles  in- 
volved, or  have,  by  passage  of  years,  long  ceased  to 
be  in  touch  with  them.      It  is  all  part  of  tniv  absurd 
system   of  assuming   that   because   a  citizen  has 
i'eache<l  a  commanding  position  in  one  of  the  recog- 
nised careers,  he  is  therefore  competent  to  exercise 
a  determining  voice  in  tlie  adjustment  of  every- 
body's   dilTiculties,    and    it    arises    also    from    the 
national  intellectual  laziness,  since  it  appears  to 
save  trouble.     But  life  is  becoming  much  too  com- 
plicated for  the  universal  genius,  and  like  all  pro- 
cesses  which    "  save   trouble  "    on   inverted    pre- 
misses, it  only  makes  troul)le,  including  England's 
present  difficulties.     On  this  question  of  appoint- 
ment to  higher  posts,  for  instance,  would  it  not 
be  much  more  practical  if  the  selection  committees, 
as  at  present  constituted,  were  limited  in  their 
duties  to  laying  down  the  conditions,  weeding  out 
all   but  six  or  eight  candidates,   and  having  re- 
quested the  candidates  themselves  to  select  the 
best  of  their  number,  reporting  this  decision  to  the 
superior  body,  which  could  stUl  exercise  the  veto 
if   necessary  ?     This   device   has   obvious   advan- 
tages, prominent  among  which  is  the  fact  that  in  a 
small  profession  like  our  own,  the  sis  surviving 
candidates  for  a  chair  know  far  more  about  each 
other's  capabilities  and  real   character  than  the 
selection  committee  are  likely  to  know.     Another 
advantage  would  be  the  curtailment  of  wliat  may 
be  called  appointment  by  clan  or  school,   wliich 
sometimes  fails  to  select  the  best  man  because  he 
belongs    to    the    less    powerful    comt>ination,    or 
because  he  does  not  belong  to  any  combination  at 
all  ;     it   is   a   lamentable   extension   of   the   trust 
system  to  patronage,  and  is  based  on  the  totally 
erroneous  hypothesis  that  any  old  pupil  of  the 
distinguished  professor  is  better  than  the  best  of 
the    undistinguished    one.     But    a    less    oljvious, 
although  incalculably  more  sweeping  advantage, 
would  be  the  cultivation  of  independence  among 
us  from  the  very  outset  of  our  life-work.     It  is 
inevitable,   and  in  fact,   wholly  proper,   that  the 
young  chemist  sliould  receive  his  early  employment 
by  patronage  in  its  undegraded  meaning,  because 
the  patron  is  usually  the  only  person  «ho  knows 
anything  of  his  possiliilities  ;    but  he  quickly  finds 
that   in   prevailing   circumstances   promotion   de- 
pends quite  as  much  upon  avoidance  of  offence 
as  upon  professional   achievement,   and   this  dis- 
covery   may   have    the   most   warping   and    mis- 
chievous   effect    upon    all    but    the    most    robust 
characters.     No  chemist  who  has  intimate  know- 
ledge of  the  system  can  deny  the  existence  of  this 
evil,  and  every  academic  chemist  who  has  reached 
middle  life  could,  in  a  heart-to-heart  conversation, 
give  examples  of  its  deplorable  results.     The  same 
principle  applies  to  selection — or  non-select ion- 
for  membership  of  that  august  body  which,  as  tliis 
is    an    academic    discussion,    I    will    entitle    The 
Imperial  Association.     Every  year  two  harassed 
and  thoroughly  conscientious  councillors  are  sub- 
jected  to   all    sorts   of   well-meant   influences   in 
favour  of  the  various  fifteen  or  twenty  candidates 
in  the  subject  which  they  represent.     The  work  of 
some  of  these  candidates  they  do  not  know,  or 
temperamentally  cannot  fully  appreciate,  and  as 
decency  forbids  the  public  exertion  of  the  well 
meant  influences,  these  inevitably  operate  in  holes 
and    corners.     Candidates,    potential    or    kinetic, 
know  perfectly  well  of  this,  and  it  is  humanly  im- 
possible for  them  to  escape  entirely  the  effects  of 
their  knowledge.     The  whole  system  seems  to  ine 
utterly  wrong,  and  would  it  not  be  better  in  this 
case,  as  in  the  foregoing  one,  for  the  candidates 
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themselves  to  select  the  fortunate  couple  from 
their  number,  or  for  the  whole  body  of  chemical 
members  to  reUeve  the  two  or  three  councillors  of 
their  burdensome  responsibility  ?  I  am  aware 
that  the  proposal  is  revolutionary,  but  we  think 
rapidly  nowadays,  and  twelve  months  ago,  he 
would  have  seemed  crazy  indeed  who  predicted 
that,  within  the  year.  "Westminster  would  be 
Innocent  of  Party  and  Hyde  Park  undecorated  by 
the  purple,  green,  and  white. 

Far  from  being  discouraged  by  the  outlook,  I 
believe  that  British  Chemistry  will  gain  strength 
and  vitality  from  its  ordeal.  There  is  evidence, 
on  more  sides  than  one,  that  the  body  politic  and 
the  people  of  which  governments  are  made,  are 
anxious  and  willing  to  render  helpful  service  in 
the  resurrection  for  which  we  long,  and  the  final 
outcome  of  their  repentance  is  largely  in  our  own 
hands.  Two  examples,  one  commercial,  the  other 
poUtical.  will  suffice  to  illustrate  this  evidence. 
In  a  pamphlet  entitled  "  The  AniUue  Dye  Ques- 
tion," by  Mr.  Charles  Diamond  (a  member  of  the 
Users  Committee),  among  the  concluding  passages 
there  occurs  the  following  : — "  We  have  shown 
that  as  a  people,  as  nations,  and  as  an  Empire,  we 
have  not  feared  to  meet  the  armed  might  of  Ger- 
many. But  battles  won  by  the  sword  are  hardly 
more  necessary  or  vital  to  us  than  those  we  must 
win  in  the  paths  of  peace.  And  of  our  peaceful 
pursuits,  our  trade,  industry  and  commerce  are 
not  the  least  important.  This  national  effort,  if 
successful,  will  make  for  higher  and  better  scientific 
education,  and  will  promote  and  develop  other 
important  subsidiary  enterprises.  It  will  teach 
us  the  power  and  utihty  and  need  of  combined 
effort  on  a  large  scale,  and  vriU  assist  to  break 
down  the  isolation,  narrowness,  jealousy,  and  all- 
for-seUness,  which  hamper  National  progress. 
Here  again  there  is  much  to  be  learnt  from  the 
Germans.  It  will  also  give  us  much-needed  confi- 
dence in  our  ability  still  to  hold  our  own  even  in 
the  most  difficult  circumstances.  It  will  help  us  to 
elevate  and  dignify  industry  by  organising  it  on  a 
scientific,  educational,  and  intellectual  basis. 
What  it  would  be  worth  to  this  country  in  reputa- 
tion, as  an  advertisement,  if  you  Uke,  apart  from 
more  tangible  and  distinctive  results,  to  show  the 
world  that  the  British  people  have  it  in  them  to 
match  their  greatest  rivals  even  in  their  proudest 
performance  ?  "  These  are  wise  and  encourag- 
ing words.  Some  months  ago,  the  Royal 
Society  and  the  Chemical  Society  presented 
separate  memorials  to  the  Prime  Minister,  setting 
forth  the  urgent  necessity  of  taking  State  action 
for  the  purpose  of  bringing  scientific  workers  into 
closer  co-operation  with  the  leaders  of  industrial 
enterprise,  at  the  same  time  requesting  him  to 
receive  a  deputation.  Mr.  Asquith  empowered 
his  colleagues  of  the  Boards  of  Trade  and  Educa- 
tion to  receive  these  deputations  from  the  two 
societies,  representatives  of  which  accordingly  met 
Mr.  Bunciman  and  Mr.  Pease,  who  were  supported 
by  the  leading  permanent  officials  of  the  two  de- 
partments, on  May  6th,  the  proceedings  being 
reported  in  the  daily  newspapers  of  May  8th.  On 
the  following  Thursday,  May  13th  in  the  House  of 
Commons,  Mr.  Pease  announced  the  intention  of 
the  Government  to  institute  forthwith  an  Ad- 
visory Council  on  Industrial  Research,  with  the 
object  of  bringing  our  universities  and  technical 
colleges  into  closer  association  with  industry,  and 
to  bring  our  industrial  leaders  into  co-operation 
with  skilled  workers.  The  Jlinister  proceeded  : 
"  1  hope  to  place  on  the  Estimates  for  the  current 
year  a  sum  between  £25,000  and  £.30.000,  but  the 
demand  for  money  for  this  purpose  will  enor- 
mously increase  as  time  goes  on,  and  I  want  to  in- 
form the  House  that  whilst  we  are  beginning  with 
this  comparatively  small  sum  we  think  it  will 
develop,  and  if  the  scheme  is  to  succeed  I  believe 
it  must  depend  upon  State  help  in  the  years  to 


come,  and  State  help  must  steadily  progress." 
The  political  rearrangement  which  took  place 
during  the  Whitsuntide  recess  is  no  doubt  res- 
ponsible for  some  little  delay  in  the  elaboration 
of  a  Government  programme,  but  we  cannot  at 
the  moment  complain  that  we  have  pleaded  in 
vain.* 

To  summarise  the  foregoing  remarks,  I  would  say 
that  the  first  necessity  for  a  closer  union  between 
research  and  industry  is  the  development  of  a 
healthy  public  opinion  on  the  subject  of  acquiring 
knowledge  in  general,  scientific  knowledge  in  par- 
ticular, and  more  important  than  either  because 
it  covers  both,  national  wisdom.  In  order  to  do 
this,  speaking  bluntly,  our  Governments  must 
advertise  scientific  methods  of  business  and  educa- 
tion by  the  employment  of  such  methods  in  their 
own  operations.  This  is  no  more  undignified 
than  raising  an  army  by  advertisement,  and  after 
all,  what  is  advertisement  but  the  act  of  making 
known,  in  a  word,  education  itself  ?  In  the 
establishment  of  such  public  opinion  an  important 
place  should  be  given  to  the  work  which  chemists 
do,  the  part  which  chemistry  has  played  in  the 
national  economy,  and  the  possibiUties  ottered 
by  a  wider  application  of  chemistry  to  industry, 
in  order  to  attract  to  our  ranks  that  type  of  young 
man  which  is  able  to  use  a  chemical  training  as  a 
weapon  for  making  chemistry  pay.  Next, 
although  many  enlightened  manufacturers  already 
make  good  use  of  chemistry,  their  numbers  must 
be  increased,  and  the  newcomers  must  not  be  too 
quickly  discouraged  by  what  may  seem  initially  an 
unprofitable  investment ;  one  of  the  ironies  of  our 
present  position  is  that  a  yearly  outlay  on  chemists 
and  a  laboratory,  moderate  even  if  regarded  as  a 
frill  or  luxury,  would  often  make  relatively  small 
inroads  into  the  profits  of  a  concern,  whilst  if  re- 
garded as  an  investment  would  be  positively  gilt- 
edged  compared  vfith  many  of  the  enterprises  for 
which  the  pubUc  are  invited,  frivolously  but  suc- 
cessfully, to  subscribe  millions.  To  quote  Mr. 
Diamond  once  more.  '"  Bankrupt  Turk  and 
Egji^tian,  American  industrial  and  other  wild-cat 
schemes.  South  African  or  other  Colonial  or  foreign, 
land,  or  financial  or  commercial,  mining  or  timber 
enterprises  or  ventures  or  swindles,  have  all  got 
their  millions  or  tens  of  millions  from  the  British 
public.  Promoters  have  had  enormous  profits 
from  hundreds  of  shaky  home  flotations,  and  all 
this  wdth  little  or  no  inquiry  or  investigation  or 
foresight  on  the  part  of  capitalists,  traders,  or 
other  investors."  On  the  other  hand  it  has  been 
recently  claimed  by  Mr.  W.  J.  Dibdin,  for  many 
years  Cliief  of  the  Chemical  and  Gas  Department, 
Metropolitan  Board  of  Works  and  London  County 
Council,  that  "  the  operations  of  the  Chemical 
Department  of  the  London  County  Coimcil  and  the 
aietropolitan  Board  of  Works  effected  a  saving  in 
one  particular  item  of  £10,000,000  capital  ex- 
penditure to  the  ratepayers  of  London."  and  he 
added,  "  the  ratepayers  of  London  have  acknow- 
ledged the  work  done  by  its  chemical  technologists 
by  abolisliing  the  Department."  Such  mis- 
direction of  effort  can  only  lead  to  disaster.  It  ia 
not  to  be  expected  that  when  the  war  is  over  there 
will  be  any  mitigation  of  Gott  strafe  British  Dyes, 
Limited,  and  any  other  industry  which  ventures 
to  raise  its  head,"  and  the  situation  must  be  faced 
with  resolute  courage  and  all  the  resources  of  our 
people,  both  material  and  intellectual.  In  the 
next  place,  by  some  process  which  I  cannot  clearly 
foresee,  but  which  must  inevitably  depend  upon 
sympathetic  pharmaceutical  agreement,  a  means 
must  be  found  by  wliich  the  respective  activities 
of  chemistry  and  "pharmacy  may  be  differentiated 
in  the  pubUc  mind,  so  that  existing  vague  ideas  on 
this  matter  may  be  clarified.     Concurrently  with 

•  Particulars  of  the  scheme  were  published  oa  July  26tli  (s.-e 
p.  783). 
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the  removal  of  these  motes  from  the  cyos  of  other 
people,  we  must  pay  attention  to  the  beam  or  two 
in  our  own.  If  tno  operation  is  carriefl  out  cheer- 
fully, courapfou.-;ly,  and  conscientiously,  our 
wientiflc  descendants  may  have  to  liless  this  era  as 
one  of  chemical  regeneration,  uven  if  they  do  curse 
the  ill-wind  which  wafted  it  to  this  country. 

In  conclusion.  I  venture  to  lay  before  the  Society 
as  a  basis  of  discussion,  the  draft  of  a  scheme  for 
a  Chemical  Intelli^'ence  Department  which,  in  my 
opinion,  should  be  established  by  Government  as 
a  branch  of  the  Board  of  Trade!  Ha\-ing  placed 
this  in  the  hands  of  Mr.  Runciman  and  Mr.  Pease 
on  May  tUh,  I  have  secured  the  permis-sion  of  these 
pentlemen  to  use  it  on  the  present  occasion,  making 
it  dear,  however,  that  it  represents  my  own 
personal  views,  and  not  the  considered  opinion  of 
the  deputation  a.s  a  whole.  In  doing  so.  I  ought 
to  mention  that  I  had  not  then  read  the  article  by 
Sir  William  Ramsay  wliich  appeared  in  Nature  of 
May  20th.  and  which  covers  a  portion  of  the  same 
ground.  Furthermore,  it  is  not  contemplated 
that  clauses  A  (2)  and  A  (3)  would  conflict  with  the 
operations  of  chemists  in  consulting  practice  ;  on 
the  contrary,  under  A  {o).  these  clauses  should 
a.ssist  in  rendering  those  operations  more  widely 
appreciated,  recognising,  a.s  I  gladly  do,  that  the 
work  of  such  chemists  is  frequently  more  entitled 
to  be  called  "  research  "  than  much  that  is  pub- 
lished in  the  journals  of  unapplied  science. 

SITGGESTED  SCOPE  OF  A  CHEMICAL  INTEL- 
LIGENCE     DEPARTMENT     TO     BE     INSTI- 
TUTED     BY     H.M.     GOVEBN>TENT     AS     A 
BRANCH   OF  THE  BOARD  OF  TRADE. 

A.  Technical. 

(1 )  classification  of  chemical  discoveries  at  home 
and  abroad  as  evidenced  by  (a)  Patent  Specifica- 
tions, (b)  Scientific  Memoirs. 

(2)  Distribution  of  chemical  iniormation  to 
tuientific  inquirers  and  to  manufacturers  seeking 
new  <levelopnients  or  desiring  to  improve  existing 
processes. 

(3)  Collection  of  information  regarding  the  most 
BUitable  materials  for  constructing  chemical  plant 
and  apparatus  on  a  manufacturing  scale,  and  the 
most  convenient  sources  for  supply  of  such  plant 
and  apparatus. 

(4)  Tabulation  of  the  by-products  arising  in 
■various  chemical  industries,  and  consi<leration  of 
the  most  profitable  ways  of  utilising  these. 

(5)  Presentation  of  problems  arising  out  of  (3) 
and  (4)  to  the  numerous  research  chemists  through- 
out the  countrj-,  such  problems  to  be  offered  under 
proper  discretionary  safeguards  and  with  appro- 
priate remuneration. 

B.  Techno-Commerci.\l  (hv  co-operation  with  the 

Board  of  Trade). 

(1)  Classification  of  foreign  chemical  products 
in  respect  of  their  distribution  throughout  the 
world,  with  ruling  prices,  tariffs,  cost  of  transport, 
and  where  possible,  cost  of  production. 

(2)  Classification  of  the  resources  of  the  Empire 
and  friendly  nations  in  raw  materials,  for  the 
purpose  of  finding  novel  applii-ations  of  these. 

C.  TECHNO-EDfc.'V'noN.M,   (by    co-operation    with 

the  Board  of  Education). 

(1)  Classification  of  data  regarding  oppor- 
tunities for  chemical  instruction  and  research  in 
various  parts  of  the  Empire,  and  comparison  of 
these  with  those  offered  in  foreign  coiuitries. 

(2)  Consideration  of  possilile  improvements  and 
extensions  in  existing  Imperial  methods  suggested 
by   the   information    thus   gained. 

(3)  Consideration  and.  where  possible,  applica- 
tion of  methods  by  wfiich  wage-earners  of  good 
conduct  and  adaptability  might  be  trained  as 
technical  foremen. 


RESEARCH    IN    TECHNOLOGY. 

BY    CHARLES   CAKPENTEK. 

It  is  significant  that  the  theme  chosen  by  the 
Council  for  discussion  to-day  was  given  prominence 
in  the  inaugiiral  address  delivered  by  the  first 
President  of  this  Society  in  the  City  of  .NIanchestcr 
thirty-three  years  ago.  In  then  pleading  the  case 
for  research  as  applied  to  Chemical  Industry, 
Sir  Henry  Roscoe  expressed  the  belief  that  while 
the  British  manufacturer  was  often  late  in  adapting 
his  methods  to  the  ever-changing  circumstances  of 
the  time  he  was  not  often  too  late.  There  must  be 
many  in  this  room  whose  considered  opinion  a 
year  ago  would  have  been  that  such  hopes  hail 
been  in  the  main  unrealised,  and  were  even  fai-ther 
than  ever  from  achievement.  Disregarding  the 
royal  exhortation  to  "Wake  up,"  the  Country 
continued  to  surrender  the  care  of  its  existence 
to  political  quacks  whose  skill  lay  mainly  in 
mesmerising  its  reason  and  blinding  its  intelligence. 
A  rousing,  with  terrible  force,  has  come  at  last, 
and  the  Nation  turns  in  its  peril  from  false  gods  to 
Science,  realising  that  civilisation  unarmed  by  her 
is  helpless.  But  it  is  useless  to  expect  to  find  in 
distress  an  armoury  unprovided  in  times  of  peace. 
By  diligent,  unremitting,  and  long-continued  work 
alone  can  such  provision  be  made,  and  this  is  no 
less  true  of  chemical  than  of  all  other  industries 
which  go  to  build  up  the  power  designated  as 
Applied  Science. 

Such  is  research,  whether  chemical  or  industrial. 
Both  need  undertaking  equally,  not  only  to  provide 
present  and  certain  requirements  but  future  and 
possible  ones. 

The  chemical  industry  of  to-day  cannot  make 
progress  without  research  of  both  kinds,  that  is 
why  this  Meeting  is  concerning  itself  not  with 
particular  processes  or  manufactures  but  ■with 
the  broad  foundations  which  are  an  absolute 
essential  to  the  stability  of  that  industry. 

That  research  must  commence  ■with  the  chemist 
goes  without  saying.  Circumstances  have,  how- 
ever, changed  since  the  inception  of  the  first  great 
chemical  processes.  The  technical  demands  made 
by  modern  man\ifacturers  are  much  more  extensire 
and  exacting,  and  sole  reliance  upon  the  chemist 
would  be  fatal  to  the  realisation  of  sxiccess.  Sooner 
or  later  the  aid  of  the  technologist  must  be  calletl 
in.  His  equipment  for  the  task  has  now  to  l>e 
di.scussed,  and  it  will  easily  be  seen  that  this 
is  on  a  very  different  footing  to  that  of  his  confrere, 
for  it  must  be  carried  out  on  the  large  or  working 
scale.  Now  surely  here  is  an  overwhelming  case 
ffir  localised  centralisation  if  one  fact,  and  one  fact 
only,  is  borne  in  mind.  It  is  not  from  or  among 
themselves  that  the  greatest  competition  is  to  be 
feared,  but  from  producers  over  the  seas  already 
organised.  Let,  then,  every  special  industry 
build  up  its  own  schools  or  institutes  of  tech- 
nology, not  only  to  provide  training  for  workers, 
but  so  fully  equipped  with  resources  that  problems 
of  all  kinds  can  be  submitted  to  them  for  research. 

It  may  he  said  that  one  manufacturer  svould  be 
contributing  to  progress  made  by  another.  That 
may  be  true  ;  but  it  wo\ild  be  better  for  him 
to  put  a  small  tax  upon  his  profits  for  such  a 
purpose  than,  by  want  of  imited  effort,  risk 
losing  his  trade  altogether.  It  may  be  argued 
that  the  risk  would  be  a  great  one  in  reposmg 
so  much  confidence  with  the  principals  of  such 
organisations.  But  if  we  distrusted  our  physicians, 
we  should  run  the  risk  of  being  decimated  by 
disease.  Is  there  one  in  a  thousand  who  does 
distrust  his  adviser  in  sickness  ?  Why  should  the 
physicians  of  industry  be  less  hono\irabIe,  or 
disloyal  ?  Such  institutions  as  suggested  would  be 
clearing  houses  for  troubles  to  which  manu- 
facturers would  automatically  turn  whether  per 
fecting  an  old  process  or  working  out  a  new  one. 
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If  as  a  nation  we  are  to  emerge  successfully  from 
the  industrial  battle  which  is  awaiting  us,  we  must 
pool  not  only  our  difficulties  but  their  solution. 
When  it  is  required  to  start  new  processes  or 
adaptations  of  old  ones,  it  will  never  do  for  each 
manufacturer  to  proceed  as  is  now  the  case, 
viz.,  to  start  de  novo  and  work  out  for  himself 
methods  of  its  industrial  application  which  are 
already  known  and  used  in  other  directions. 
He  would  get  it  from  the  Institutes.  If,  as  in 
some  cases,  the  information  as  to  certain  methods 
or  plant  was  confidential,  he  would  he  put  into 
communication  with  the  users,  and  matters  might 
then  be  left  to  develop  on  ordinary  business  lines. 

Put  in  another  way,  the  proposal  is  that  manu- 
facturers should  be  "able  to  draw  upon  sources 
of  technological  knowledge  just  in  the  same 
manner  as  does  the  chemist  from  a  scientific 
library  ;  without  such  aid  the  foreign  com- 
petition of  the  future  will  never  be  mastered  by 
them.  Such  centres  of  research  as  advocated 
already  exist.  It  is  not  necessary  to  go  outside 
this  City  for  a  splendid  example  of  what  can  be 
provided  by  a  far-seeing  Council.  Whether 
their  provision  is  supported  and  its  resources 
drawn  upon  by  manufacturers  in  the  manner 
suggested  cannot  be  stated.  But  even  when  every 
industry  throughout  the  land  has  its  centre  or 
centres  of  technological  research,  the  structure 
upon  which  the  nation's  Chemical  Industries  is 
to  be  securely  established  is  still  incomplete, 
the  arch  is  without  its  keystone,  the  bonding 
absent  from  each  component.  Their  Directors 
have  been  likened  this  afternoon  to  the  physicians 
of  technology.  Why  should  not  technology,  hke 
medicine  and  surgery,  have  its  college  of  control, 
inspiration  and  direction  ?  State  aided  and 
therefore  independent,  keeping  in  touch  \vith  all 
technical  progress  and  requirements  through  the 
media  of  the  many  associated  institutes  through- 
out the  land,  a  Royal  College  of  Technology 
■would  raise  and  promote  Chemical  Industry  to  the 
dignity  it  deserves  as  a  branch  of  science,  and 
encourage  the  utilisation  of  that  knowledge  which 
is  fundamental  to  the  maintenance  of  our  position 
among  the  Nations  of  the  world. 

Discussion. 

The  President  said  that  during  the  year  the 
Council  of  the  Society  had  given  very  serious 
consideration  to  the  question  of  a  "  chemical 
intelligence  department."  The  adoption  of  such 
a  scheme  was  attended  with  great  difficulties 
because  it  could  not  be  carried  out  without  a  very 
large  expenditure,  and  some  time  woiUd  be  taken 
up  in  working  out  the  details.  The  Council  had, 
however,  elicited  at  least  the  sympathy  of  the 
Government  in  this  scheme,  and  he  still  hoped 
that  a  chemical  intelligence  department  of  the 
Board  of  Trade  would  be  established.  Falling 
that,  he  hoped  our  Society  might  itself  undertake 
it.  There  could  be  no  two  minds  as  to  the  value 
from  the  scientific  and  the  commercial  point  of 
view  of  such  a  department. 

Mr.  H.  :M.  Ridge  said  that  some  years  ago  a 
Society  had  been  formed  in  Germany  in  the 
interests  of  the  producers  of  non-ferrous  metals  ; 
that  Society  had  sections  to  deal  with  special 
laranches  of  industry,  for  instance  a  zinc  section 
consisting  of  the  managers  and  higher  technical 
officials  of  the  zinc  smelting  works.  They  met  at 
the  same  time  as  the  half-yearly  meetings  of  the 
Societv  were  held  and  exchanged  experiences, 
confidentially.  No  reports  of  these  meetings  were 
published,  since  they  were  only  for  the  mutual 
benefit  of  the  members  and  for  the  promotion  of 
German  industry,  but  the  system  had  given  ex- 
cellent results.  He  suggested  that  some  such 
course  might  be  followed  in  regard  to  parts  of  the 
chemical  industry  in  this  country. 


Mr.    F.    H.  Carb  said   he   thought   a   chemical        ] 
intelhgence  bureau,  such  as  had  been  s\iggested,         ! 
would  be  destined  to  failure  if  it  were  not  well 
supported    financially.       Uidess    the    Government 
were  to  provide  the  funds,  he  did  not  see  how  it      w 
would   be   possible  to  give  the  information  free,     m 
which  was  the  essence  of  value  of  such  a  scheme ;      ■ 
if  the  information  had  to  be  paid  for,  then  it  was 
foredoomed  to  failure.     Shoxild  such  a  Bureau  be 
established  by  the  Government,  it  was  essential  that 
chemical    industry    should    be    fully    represented 
on   the   Board.     Another   thing   wliich   was   very 
badly  needed  was  a  technological  library  in  every 
great  industrial  centre. 

Mr.  R.  H.  Clayton  said  that  they,  in  Manchester, 
had  long  felt  the  need  of  such  libraries,  and  had 
endeavoured  to  enlist  the  sjTnpathies  of  the  City 
Council  in  the  matter.  It  shovUd  be  possible  to 
provide  and  maintain  out  of  the  funds  of  the 
County,  a  technological  Ubrary  for  each  of  the 
great  '  industrial  centres — JIanchester  for  the 
Lancashire  district,  Leeds  for  Yorkshire,  and  so  on. 

Mr.  J.  W.  HiNCHLEY  brought  forward  a  sugges- 
tion made  some  time  ago,  namely,  that  the  labora- 
tories of  colleges  and  universities  might  be  used  tor 
making  a  number  of  rare  or  pure  products  which 
were  required  in  small  quantities  only,  and  which 
were  not  produced  in  this  country.  That  was 
work  which  could  very  well  be  done  by  post-gradu- 
ate students. 

Mr.  Maxwell  Garnett,  replying  to  Professor 
Armstrong,  said  that  the  ^Manchester  City  Council 
was  fuUv  alive  to  the  necessity  for  developing 
technologv,  and  out  of  the  £50,000  given  annually 
for  technical  education,  the  School  of  Technology 
received  £20,000.  There  was  a  small  amount  of 
unavoidable  overlapping  between  the  work  of  the 
mechanical  and  electrical  engineering  departments, 
but  no  other  overlapping.  The  Council  was 
working  with  the  faculties  in  complete  harmony. 
All  the  graduates  of  the  School  of  Technology  and 
of  the  Science  Faculty  of  the  University  were  at 
once  absorbed  in  the  indxistries  of  the  district.  It 
was  true  that  a  certain  amount  of  elementary  work 
was  still  done  in  the  School  of  Technology,  but 
that  was  due  to  its  constitution  :  the  old  Technical 
Trade  Classes  were  still  carried  on  to  a  certain 
extent,  but  these  were  gradually  being  dropped, 
and  more  post-graduate  work  undertaken.  As 
regards  research  work,  he  mentioned  that  the 
JIanchester  Citv  Council  had  recently  more  than 
doubled    their  'grants    for    research    scholarships. 

The  President  then  put  to  the  meeting  the  fol- 
lowing resolution,  submitted  by  Mr.  R.  H. 
Clayton : — 

"  That  this  meeting  is  of  the  opinion  that 
central  technological  libraries  should  be  established, 
at  the  pubUc  expense,  in  all  the  great  centres  of 
industrv." 

Sir  \^'illiam  Ramsay  suggested  that  it  would  be 
unnecessarv  to  start  another  library  in  Manchester, 
where  they  already  had  a  large  University  Library 
and  Citv  Librarv. 

Prof.  "Louis  dissented  from  the  resolution,  as  he 
did  not  see  whv  libraries  should  be  provided  for 
particular  industries  at  the  pulilic  expense.  The 
manufacturers  should  provide  libraries  for  them- 

The  President  suggested  that  perhaps  Mr. 
Clavtou  would  withdraw  his  resolution,  since  it 
could  carrv  little  weight  if  it  were  not  unanimous. 

;Mr.  Clayton  said  he  rather  pressed  the  matter, 
because  he  did  not  think  it  was  the  duty  of  societies 
or  private  bodies  to  provide  libraries.  If  the 
Corporation  thought  fit  to  provide  £20,000  a  year 
to  maintain  a  School  of  Technology,  he  thought 
they  were  justified  in  asking  for  some  assistance 
for  "an  object  of  the  kind  proposed  in  the  resolution. 

Mr.  W.  F.  Reid  said  that  if  it  were  possible  to 
establish  technical  libraries  in  different  centres,  it 
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"WouM.  ho  thoucht,  lu'lp  to  have  the  resolution 
pas.seil.  The  n'soluticm  would  move,  not  only 
tho.se  millionaires  of  whom  I'rofe.ssor  Louis  spoke, 
but  also  others  of  more  modest  means.  He  was 
sure,  if  they  had  the  spare,  with  the  preat  generosity 
of  the  people,  they  would  have  a  great  many  books 
given  to  tliem.  Jlr.  Clayton  had  put  tlie  ease 
very  fairly  and  olearly.  There  was  only  one  place 
he  knew,  where  they  could  get  the  hooks  and  papers 
they  wanted.  It  seemed  unfair  that  those  who 
contril>uted  to  the  general  rates  should  have  to  go 
.so  far  as  to  London  for  their  information.  Tliey 
might  have  something  of  the  kind  in  the  North  of 
England.  With  regard  to  Dr.  Forster's  suggestion, 
he  thought,  it  that  were  undertaken  by  the 
Oovernment,  it  would  cut  the  groiuid  from  their 
own  Society  and  from  the  Journal,  and  it  might 
interfere  with  the  business  of  technological  chemists 
and  analysts.  A  large  proportion  of  their  members 
were  technical  chemists  and  analysts,  and  it  might 
reduce  the  number  of  their  members. 

Dr.  E.  F.  Ahmstrono  thought  there  was  a  good 
■deal  to  lie  said  for  Mr.  Clayton's  proposition. 
A  njanufacturer  could  not  be  expected  to  spend 
41,000  on  a  library  for  only  one  chemist. 

Mr.  F.  II.  C.\RR  supported  the  resolution,  and 
•said  that  if  a  serious  elTort  were  made  it  woidd  not 
be  difTicult  to  get  the  necessary  funds.  The  first 
■consideration  was  to  have  a  library  which  was  as 
complete  as  possible. 

Mr.  Reid  then  submitted  an  alternative  resolu- 
tion, as  follows  : — 

"  That  this  meeting  is  of  opinion  that  the  estab- 
lishment of  technical  libraries  throughout  the 
■country  is  of  urgent  national  importance." 

Mr.  Cl.\yton  accepted  this  amended  resolution, 
■which  wa3  put  to  the  meeting  and  carried  unani- 
mously. 

Dr.  FoRSTER,  in  reply,  said  he  did  not  agree  with 
■Mr.  Reid  that  the  proposed  Chemical  Intelligence 
Department  would  prejudice  the  interests  of 
■professional  chemists.  On  the  contrary,  he 
Relieved  that  it  would  result  in  more  business  being 
■brought  to  them.  As  regards  Mr.  Hinchley's 
suggestion,  he  mentioned  that  whenever  he  had 
seen  it  tried,  the  cost  of  the  products  made  had 
proved  to  be  absolutely  prohibitive. 

He  sincerely  trusted  that  the  recent  deputation 
Irom  the  Royal  Society  to  the  Boards  of  Trade 
■and  Education  wo\ild  lead  to  a  more  intimate 
association  of  Government  Departments  and 
Scientific  Societies  in  the  near  future. 


THE    DEVELOPMENT    AND    CONTROL      OF 
INDUSTRY  BY  PUBLIC  INFLUENCES. 

BY    HENRY    E.     ARMSTRONG. 

Of  late,  our  chemical  industries  have  been  the 
subject  of  benevolent  criticism,  at  all  hands  ;  it 
may  be  that  \visdom  will  ultimatt-ly  come  of  the 
multitude  of  counsellors,  though  present  appear- 
-ances  serve  rather  to  justify  the  adage  uncom- 
plimentary to  a  superabundance  of  cooks.  Every- 
body wants  either  to  do  something  or  see  something 
■done — but  as  nobody  knows  exactly  what  to  do, 
everybody  wants  somebody  else  to  start  the  ball 
rolling ;  the  worst  sign  of  all  is  the  constant 
request  for  Government  intervention.  Nobody 
seems  to  realise  :  that  our  urgent  need  is  common- 
sense,  the  extent  to  which  we  lack  courage  and 
enterprise,  how  greatly  the  spirit  of  co-operation 
is  wanting  in  us — in  particular,  how  destitute  we 
are  of  the  German  supervice,  the  cause  of  our 
present  plight,  power  of  looking  ahead  and 
organismg  forces — that  especially  we  need  to'take 


down  the  sign  "  \o  expert  Deed  apply  "  wluch 
tills  tlie  place  of  the  text-card  in  too  many  of  our 
public  departments  and  in  the  bedrooms  of  our 
politicians  and  administrators,  even  of  the 
majority  of  so-called  men  of  business. 

Long  years  ago,  Matthew  Arnold  wrote:  "  The 
want  of  the  Idea  of  iyciciire,  of  sy.stematic  know- 
ledge, is  the  capital  want  of  Enghsh  education 
and  of  English  life."  Never  was  statement  so 
true  a  picture  of  our  state  as  this  is  at  the  present 
time.  The  public  is  .so  ignorant  of  the  elements 
of  .scientific  method  that,  even  now,  it  can  scarcely 
realise  that  there  is  such  a  thing  as  .science,  not- 
withstanding the  existence  of  aeroplanes  and 
submarines  and  the  many  ghastly  lessons  of  the 
war  :  the  Boartl  of  Trade  would  have  none  of  it 
recently,  wlien  dealing  with  an  essentially  scientific 
problem  ;  the  War  Office  still  listens  to  scientific 
counsel  with  wadded  ears. 

The  fault  is  largely  in  the  body  scientific  ;  we 
do  not  push  our  own  interests  sufficiently  ;  I  much 
fear  that  the  one  service  that  will  remain  lui- 
organised  to  the  end  is  our  own  body — the  body 
scientific.  Seemingly,  we  are  too  hopelessly 
individualistic  to  organise  ourselves.  The  Royal 
Society,  which  should  be  the  supreme  authority 
in  science,  declined  the  task  early  in  the  year  and 
again  a  few  days  ago  ;  those  who  know  us  not, 
our  masters  the  politicians,  are  not  likely  to  seek 
to  bring  us  together,  even  for  their  own  ends,  as 
they  have  no  understanding  of  the  use  to  which 
we  might  be  put  in  their  service.  It  is,  as  Long- 
fellow tells  us  of  "  the  secret  of  the  sea,"  only 
those  "  that  brave  its  dangers  understand  its 
mystery."  It  is  for  us  therefore  to  realise  that 
one  great  lesson  of  the  terrible  war  we  are  now 
waging  is  the  need  of  bringing  home  "  the  idea 
of  science  "  to  the  public  at  large — experts  in 
science  they  can  never  be  but  some  respect  for  it 
they  can  acquire  :  our  clear  duty  is  to  persist  in 
urging  its  infinite  value  and  to  insist  that  it  be 
used  regularly  and  systematically  in  the  service 
of  our  country. 

All  this  by  way  of  introduction,  just  to  make 
obvious  my  one  thesis  :  that  charity  begins  at 
home  ;  that  this  body  needs  to  wake  up  and  intervene 
actively  in  the  promotion  and  protection  of  chemical 
industry.  Almost  supine  hitherto,  you  have 
allowed  others  to  tinker  with  matters  wliich 
primarily  should  be  your  concern. 

The  chaos  is  indescribable.  The  Royal  Society 
has  attempted  to  do  something,  as  nuich  as  a  body 
without  leaders  can  be  expected  to  do  perhaps ; 
yet  what  it  has  done  is  as  notliing  compared  with 
what  it  might  do  if  the  spirit  of  co-operation  were 
evoked  in  its  Fellows.  But  lessons  may  be  learnt 
from  its  partial  activity.  It  appointed  tlu'ee 
War  Committees  towards  the  end  of  last  year : 
I  cannot  speak  of  the  Physicists'  Committee ; 
the  Chemists'  Committee,  1  know,  liad  not  been 
allowed  to  do  anything  effective  up  to  a  recent 
date  ;  but  the  Engineers'  Committee,  originally 
a  small  one,  has  been  enlarged  from  time  to  time 
and,  we  are  assured,  has  rendered  really  important 
service  to  the  Government.  Why  the  difference  ? 
Is  it  not  that  engineers,  like  Brutus,  are  not  only 
honourable  but  honoured  men,  in  the  sense  that 
they  are  a  pnifessional  body,  better  said  perhaps, 
a  body  of  professionals — accustomed  to  work 
together,  having  learnt  that  it  often  pays  men 
to  work  together  ?  "  Union  is  strength  "  is  their 
motto.  Medical  men  occupy  a  similar  position  ; 
lawyers  also  :  both  professions  are  organised  on 
trade-union  lines.  But  those  who  rate  themselves 
scientific — the  academic  party  as  a  whole — are  an 
unorganised  rabble,  so  individualistic,  self-centred 
and  unsjanpathetic  that  what  is  one  man's  meat 
is  almost  necessarily  another  man's  poison.  This 
is  both  our  strength  and  our  weakness — but  we 
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shall  never  win  through  until  we  can  combine 
strength  with  weakness.  The  lesson  of  the 
moment,  the  lesson  a  life-time  has  taught  me.  is 
that  chemists,  too,  must  become  professionals  ;  like 
others,  they  must  sell  their  services,  not  give  them  : 
we  have  not  yet  learnt  the  lesson  of  the  world,  that 
people  only  appreciate  that  which  they  pay  for, 
that  the  vahie  of  a  thing  is  not  appreciated  until 
it  has  been  sold  freely.  Academic  chemist.s  ought 
not  merely  to  be  allowed  and  encouraged  but 
almost  required  to  work  for  payment,  as  con- 
Kulta,nts,  like  the  engineers.  The  Professor  pure 
and  simple  should  disappear — his  present  rating 
is  too  clearly  indicated  by  the  action  of  the 
American  who,  when  in  difficulty  how  to  address 
the  celebrated  negro.  Brooker  Washington,  feeling 
that  it  would  not  be  right  merely  to  dub  him 
MiMcr  and  miwilling  to  say  Sir,  as  he  said,  just  . 
called  him  Professor  ! 

I  am  raising  s.  burning  question,  I  know.  The 
academic  party,  the  Professors,  are  asking  to  be 
consulted  on  industrial  problems,  to  have  their 
work  linked  with  yours ;  academic  schools  are 
coming  into  existence,  colleges  of  technology  and 
technical  schools,  which  claim  to  serve  the  pur- 
poses of  industry.  But  do  they  ?  The  academic  ; 
mind  is  not  what  you  want  :  the  academic  mind 
must  be  fertilised  by  contact  with  practice  before 
it  can  be  of  service  to  you  and  the  only  way  is 
to  fertilise  it  with  fees  if  you  wish  it  to  furnish 
good  fruit.  Before  long  this  \vill  be  the  only  way 
of  saving  the  situation :  otherwise  there  will  be 
few  purely  academic  chemists  of  worth,  chiefly 
because  no  proper  respect  is  paid  to  the  calling 
of  teacher,  because  there  is  too  much  restriction 
of  the  teacher's  liberty  of  action,  too  much  regula- 
tion attempted  of  his  "activities  by  those  who  have  \ 
no  expert  understanding  of  the  office,  its  cares, 
duties  and  responsibilities.  No  one  who  has  sense 
and  ability  will  take  up  a  purely  academic  career, 
the  attraction,  the  rewards,  the  opportunities  of 
industry  are  so  much  greater ;  besides  which 
the  control  of  Boards  of  Governors  and  Councils 
will  be  regarded  as  insuft'erable  by  men  of  parts. 

One  main  reason  why  we  are  so  much  behind  in 
some  of  the  chemical  industries  is  that  the  instruc- 
tion given  in  our  schools  has  been  far  too  academic 
in  character,  in  no  way  in  touch  with  practice. 
It  is  all  very  well  for  us  to  speak  in  their  praise 
in  the  newspapers  but  where  are  our  English 
chemists  ?  Not  yet  quite  to  lie  reckoned  with  the 
proverbial  snakes  in  Ireland  but  dangerously  few 
in  number.  It  cannot  be  said  too  definitely, 
either  too  loudly  or  too  widely,  that  chemistry  j 
has  not  attracted  gentlemen — men  of  generous 
mind,  good  presence  and  real  ability — in  sufficient 
numbers  into  its  ranks  during  many  years  past. 
We  want  much  of  the  material  that  now  de- 
generates into  briefless  barristers  ;  such  material, 
properly  trained,  would  be  of  worth  and  command 
good  pay.  Oiu"  schools  have  been  overfed  with 
scholarships  and  scholars  have  been  selected  on 
inadequate  tests ;  too  often,  indeed  almost 
always,  they  have  been  persons  of  acquisitive 
power  only,  destitute  of  imagination  and  without 
breadth  of  outlook.  Examinations  like  those  of  | 
tlie  University  of  London  have  encouraged  the 
wrong  type  of  man  ;  not  a  few  good  men  have 
lost  their  indi\iduality  and  failed  to  develop  under 
the  narrowing  influence  of  the  coiu^e  of  cramming 
to  which  they  have  been  forced  to  submit.  It  is 
to  be  hoped  that  the  exportation  of  1851  scholars 
abroad  will  be  stopped  in  future  ;  the  depletion 
of  oiu-  English  schools,  in  the  past,  of  their  best 
material  has  been  not  the  least  among  the  catises 
which  have  operated  against  then'  development 
and  the  consequent  lack  of  men  of  parts.  One 
public  influence  which  this  body  should  seek  to 
gain  over  is  that  of  the  University  of  Oxford — I 
verily  believe  it  to  be  the  greatest  in  the  country  ; 
to  this  end,  our  Society  should  support  the  scheme 


put  forward  by  Prof.  Perkin  to  make  research  aito 
integral  part  of  the  Honours  Degree  Course,  scf- 
that  men  may  grow  up  with  a  forward  outlook 
and  a  consuming  desire  to  consider  the  inner 
meaning  of  things  and  extend  the  bounds  of 
knowledge.  Our  schools  generally  must  be  favour- 
ably influenced  if  such  a  measure  be  passed. 

Since  the  outbreak  of  war,  action  has  beentakeui 
in  various  ways  to  promote  the  interests  whicbi 
this  body  has  at  heart.  First  in  order  comes  the- 
Board  of  Trade  Committee,  appointed  August  25, 
1914,  with  the  Lord  High  Chancellor  as  Chairman, 
charged  to  consider  the  best  means  of  obtaining 
supplies  of  chemicals  for  the  use  of  British  in- 
dustries. This  Committee  appointed  a  Sub- 
Committee  of  whicli  Lord  Moulton  was  Chairman  ;, 
apparently  the  tail  soon  ran  away  with  the  dog. 
As  a  result  of  the  report  presented  by  this  Sub- 
Conamittee,  a  meeting  was  held  of  industrial  firms 
and  this  was  followed  by  the  mysterious  appoint- 
ment of  the  extraordinary  Committees  which 
ultimately  negotiated  the  well-known  dye  scheme,, 
so  universally  derided  within  and  without  Parlia- 
ment, which  this  Society  allowed  to  pass  into- 
being  without  one  single  word  of  protest.* 

The  primary  mistake  was  in  appointing  lawyers 
to  controlling  positions  on  these  Committees — 
such  men,  however  able  and  eminent,  cannot  have 
any  real  expert  feeling  on  technical  problems 
outside  their  own  professions  and  where  there  is 
no  expert  feeling,  no  proper  sense  of  "  technical ; 
effect,"  there  can  be,  to  use  Faraday's  expres- 
sion, no  "  proportionate  judgment  "  exercised. 
Parenthetically  remarked,  it  is  strange  that  the- 
technical  members  of  the  Committee  did  not 
give  effect  to  their  objection  to  the  action  taken  i 
by  the  Board  of  Trade  by  resigning.  When  Lord' 
Jioulton  went  to  Manchester  to  advocate  the 
scheme  on  December  8th  last  year,  he  told  his 
audience  that  our  loss  of  the  coal-tar  colour 
industry  was  for  no  other  reason  than  that  the 
English  dislike  study.  He  could  not  have  given 
a  more  complete  proof  that  he  lacked  "  propor- 
tionate judgment,"  a  more  complete  failure  to- 
understand  the  real  position  were  impossible.. 
Since  Hofmann  left  us,  almost  to  the  present  day. 
Englishmen,  poor  devils,  have  never  been  allowed, 
let  alone  encouraged,  to  study  in  any  effective 
manner  either  at  our  Public  Schools  or  at  the 
ancient  Universities  and  the  opportunities  have- 
been  few  elsewhere.  During  40  years  past,. 
Oxford  has  been  without  a  chemical  school — 
how  could  chemists  be  trained  there  ?  What  is 
far  worse,  the  business  community  have  received 
no  training  at  our  great  schools  and  Universities 
which  has  in  any  way  helped  them  to  become 
acquainted  with  the  "idea  of  science.  All  the 
ability  of  the  country  that  the  schoohnasters 
could  lay  hands  upon  has  been  forced  either  along 
classical  lines  or,  in  far  fewer  eases,  into  mathe- 
matics ;  the  school  waifs  and  strays  have  usually 
furnished  the  material  for  science.  Here  has  been 
our  surpassing  blunder.  Not  a  few  of  us  have 
shown  that  we  can  study,  that  w-e  do  not  dislike 
study  ;  but  the  enforced  studies  of  the  majority, 
under  University  influences,  have  been  of  unreal 
things  without  "the  mental  compass  and  desires 
of  all  but  very  few  :  of  course,  dislike  of  these 
lias  often  been  apparent.  We  are  simply  \ictims 
of  the  literary  party,  of  which  the  lawyer- 
politician  is  tlie  supreme  development  :  he  grips 
us  everywhere  ;  until  we  escape  from  his  clutches 
and  are  governed  by  men  of  practical  instincts, 
who  know  things  and  at  least  hold  science  in 
respect,  however  little  they  may  know  of  it,  we 
shall  make  no  satisfactory  progress. 

•The  history  ,if  the  movement  is  well  told  in  Prof.  Perfcin"8 
recent  Piesideutial  Address  to  the  Chemical  Society  (Chem.  Soc. 
Trar.s.  1915,  p.  557).  See  also  the  "  Morning  Post  "  of  Jan.  20^ 
•^3   24,  Feb.  15,  24,  27,  March  1,  12,  13,  15. 
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Th*  academic  party  in  scienfe  ar«>  first  cnusiris 
to  the  lawyer-politicians — they  ton  must  be  made 
human  by  the  touch  of  pi-iutice.  if  we  luv  to 
maintain  ami  develop  our  scientific  and  industrial 
position. 

The  interests  of  this  Society  were  touched  w}ien 
the  ((uestion  of  Government  assistance  for 
industrial  research  was  raised  in  memorials  pre- 
sented t>y  a  recent  academic  deputation,  nominally 
representinp  the  H<n-al  JSociety  and  Chemical 
SfM-iety.  to  the  IV'sidents  of  the  Boanls  of  Trade  and 
Eilucation.  (.\  report  appears  in  thi-  Journal 
('(  May  1.").)  Besides  further  expenditure  on  : 
Re.«earch.  the  deputation  advocated  the  for- 
mation by  Government  of  a  standing  Com- 
mittee of  chemists  to  advise  manufacturers — 
but  no  manufacturer  is  poinj:  either  to  display 
his  business  or  bring  it  under  criticism  before  any 
Academic  Committee,  however  appointefl.  Every 
mamifacturer  desires  to  keep  and  amplify  his 
«HTets.  not  to  disclose  them  ;  when  a  manu- 
facturer wants  ad>ice,  he  will  seek  out  that  which 
is  of  worth  to  him  and  pay  for  it. 

We  have  to   bear  in   mind  that   the  success  of 
German  chemical  industry  is  due   to   two   causes  : 
firstly    to    the    fact     that    their    Universities    are 
practical  in8tituti(>ns — not  collocations  of  competing 
colleges — properly  supported  by  the  State  and  in 
toucli   with    tlie   educated   community  :     the   idea 
of  science  is  abroad  in  Germany,  though  "  science  " 
is  not  more  taught  in  the  schools  than  it  is  here  ; 
s<ience,   however,   is  respecteil   and   has   acquired 
a  money  value  in  public  eyes,  becau.se  it  has  been    ' 
made  peal  :    the  comp.%n}'-prt)moter  has  been  kept 
in  subordination  and  it  has  been  shown  tliat  trust    ! 
can   be  placed   in  those  who  undertake  scientific 
ventures.     In  the  first  place,  we  need  not  only  to    ' 
put  ourseJves  on  a  hiph  moral  plane  but  to  reform 
our    Universities   and    our    Uiuversity    Curricula  ; 
but  reform  must  come  from  witliin.  to  be  of  use  ; 
the  office  of  Government  will  be  to  see  that  the 
necessary    funds    are    provided  :      if    it    interfere 
bevond  this  point,  as  it   is  seeking  to  do,  it  will 
only    do    harm.     The    second    and    true    cause    of 
German  success  is  that   the  factories  are  in   the 
hands    of    experts ;      moreover     and     especially, 
ample    provision    is    made    for    carrying    out    all 
necessary      and       desirable      research     work      in 
well-found     laboratories      within      the     factories, 
this      tieing      possible      because      a      supply      of 
properly   trained    men   Ls   to    be     had     from     the 
Universities:   such  lalioratories,   not  the   Univer-    i 
sities,    are    the    training    grounds    of    the    works 
chemist.     Much   is   said   of   the   large   nuniber   of 
chemists  employed  in  the   (lernian   works  but  it 
must  not  be  forgotten  that  the  majority  act  merely 
as  foremen,  less  well  paid  than  our  foremen — the 
Germans  having  the  sense  to  employ  technically 
trained,  exj>ei-t  foremen,   wherea-s  we,   as  a  nde, 
employ  uninstructed  men  w-ho  have  risen  from  the 
ranlcs,  whose  ways  are  too  often  intensely  conser- 
vative and  obstructive  of  progress  and  wlio  can 
neither    take    iastructions    couched    in    technical 
terms  nor  understand  the  operations  they  conduct 
though  they  are   very  skilful   in  their  particular 
work.  I 

When  out  in  Ceylon  last  winter,  in  view  of  the 
great  importance  of  the  rubber  industry  and  of 
the  small  amount  which  is  being  spent  on  research 
work  in  connexion  with  it,  I  made  the  proposition 
that  Government  shoidd  levy  an  "  insiu-ance  tax  " 
upon  all  rubber  produced  in  British  pos.sessions 
and  require  that  this  lie  applied  to  the  full  scientific 
study  of  every  particular  connected  with  the 
industry — the  work  to  be  done,  however,  under 
the  supervision  of  those  concerned  in  the  industry, 
the  task  of  Government  to  be  merely  that  of  j 
enforcing  the  application  of  an  adequate  sum  to  \ 
scientific  inquiry.  (The  "  Times  ''  of  Cevlon, 
Nov.  25,  1914.)  1 


Recently,  in  an  introductory  aildress  on  "  The 
fcxtension  of  Hritisli  Trade,"  delivered  at  a  Con- 
ference held  at  Cardift'  at  the  instance  of  the  City 
Kducation  Conunittee.  1  made  a  similai-  suggestion 
with  regard  to  the  coal  and  iron  industries.* 

I  would  fxti'iid  this  proposal  to  all  industries 
in  which  the  maintenance  of  ivseai-ch  departments 
IS  necessary.  One  part  of  the  tax  should  be 
applied  to  the  upkeep  of  piMpcr  works  laboratories, 
another  part  to  the  development  of  research  work 
in  places  of  higher  instruction.  In  cases  in  which 
the  in.lustry  were  alive  to  its  own  interests  and 
uiaiutained  a  proper  scientific  establishment, 
due  allowance  would  be  made  and  the  con- 
tribution exacted  would  only  be  that  required  for 
public  pmposes  in  support  of  technical  education. 
The  ne<-essary  interlocking  of  industry  and 
education  would  at  once  follow  fi-om  such  a  course 
of  action  ;  (iovt-rniuent  intervention  would  be 
reduced  to  a  miiiimiim  ;  and  all  sensible  manu- 
facturers who  desired  not  to  go  under  would  make 
due  pm vision  for  the  scientific  control  of  their 
industry. 

To  continue  my  argument,  not  oulv  are  the 
Koyal  and  Chemical  Societies  seeking  "to  advise 
you  but  the  voice  of  the  excellent  President  of 
the  Society  of  Public  Analysts  has  also  been  heard. 
Moreover,  an  attempt  has  been  made  to  establish 
an  Institute  of  Industry  and  Science  which  is  to 
do  all  sorts  of  wonderful  things  by  way  of  bringing 
science  and  industry  into  closer  co-<iperation  ; 
it  is  even  provided  with  a  research  Conmiittee 
on  which  figure  two  chemists,  though  the  rest 
are  mostly  persons  to  whom  probably  the  word 
research  is  meaningless.  Then  there  is  an  Institu- 
tion of  CliemicaJ  Technologists  which  is  to  put  all 
the  diftereut  bodies  connected  with  chemistry 
in  their  place,  to  overlord  them  all  ;  appaiently 
it  holds  but  a  poor  opinion  of  this  Society  and  I 
am  informed  that  members  have  joined  it  becatise 
they  despair  of  seeing  your  inertia  overcome. 

And  the  Institute  of  Chemistry  must  not  be 
forgotten.  Though  this  is  a  body  whose  con- 
stitutional fimction  is  nor  more  nor  less  than  that 
of  issuing  a  certificate  of  average  competency  to 
embryo  chemists,  it  is  seeking  to  acquire  merit  by 
thrusting  its  tentacles  into  all  sorts  of  quarters 
where  ii  has  no  real  place.  To  give  it  its  due, 
iiowever,  in  connexion  with  th<>  manufacture  of 
glass  and  the  siipply  of  pure  chenucala  for 
lal)oratory  use,  it  has  shown  more  enterprise  and 
real  activity  than  all  the  other  bodies  put  together. 
It  is  also  preparing  a  comprehensive  register  of 
chemists. 

The  Chemical  ScK-iety  also  has  recently  started 
a  register  and  has  constituted  its  ('ouncil  as  a 
consultative  and  advisory  body  to  deal  with  all 
propositions  that  may  be  bi-ought  forward  ;  I  am 
glad  to  say,  however,  that  it  has  the  intention  of 
consulting  all  persons  to  whom  it  can  refer  with 
advantage. 

We  are  at  the  moment,  in  fact,  threatened  with 
an  overwhelming  outbreak  of  Registration  fever. 
Not  only  the    Government  but  various  Societies, 


•"For  the  stndy  of  many  of  the  problems  connected  witlv 
roal.  I  think  a  tax  shoiiUl  he  rmpn?ed  upon  the  indiistr>*  and  that 
the  proceeds  stiould  be  ilevuted  entirely  to  re^earcli  work,  under 
cuuipetent  control.  I  should  tax  the  iron  iiiJastry  in  a  similar 
way — at  least  until  it  h.nd  dt.>*covercd  how  to  make  a  cheap  rustless 
iron,  an  absolute  need  in  eountries  such  as  .Australia,  where  artesian 
bores  are  of  vital  iniiM)rt.ance.  1  nutde  a  similar  proposition 
with  regard  to  the  Rubi>er  Industry  recently  when  in  Oeylon. 
When  '  zinc  is  "  burnt  "  '  in  an  electric  batttry,  the  output  of 
electrical  energy  is  almost  thcnrcctical  :  if  we  could  '  burn  '  coal 
elfeetively,  so  as  to  convert  the  enerny  stored  up  in  it.  directly  into 
electricity,  we  shonUl  increise  its  fuel  value  to  a  very  ttreat  extent ; 
our  present  methods  are  extraordinarily  wasteful.  The  problem 
is  one  of  surpassing  dif5culty  but  there  is  no  reason  to  reijard  it 
as  insoluble-;  it  is  one  that  we  should  attempt  to  solve  by  serious 
:in<l  systematic  inquiry,  at  public  cost.  8ueh  matters  need  to  be 
made  the  subject  ot  extiaustive  inquiry  by  a  competent  national 
commission." 
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from  the  Royal  downwards,  are  sending  out 
circulars  to  be  filled  in  :  a  new  form  of  red-tape- 
worm disease  is  upon  us — but  we  want  instant 
action,  Germany  will  not  be  stayed  by  any  filling 
in  of  forms.  It  is  clear,  indeed,  that,  whilst 
counsellors  and  counsel  abound,  there  is,  unfor- 
tunately, no  evidence  of  any  co-ordinated  effort 
to  lighten  the  darkness — no  proper  organisation 
of  effort.  The  result  must  be  chaos.  Yet  all  such 
agitation  is  to  the  good,  especially  as  evidence 
of  desire  and  determination  to  set  our  ill-furnished, 
untidy,  unregulated  house  in  order. 

Per  contra,  in  addition  to  the  benevolent  in- 
fluences, well  meant  if  not  tending  to  the  develop- 
ment of  industry,  to  which  I  have  referred,  others, 
insidious  in  character,  threatening  industrial 
liberty  and  to  control  it  adversely,  require  atten- 
tion, as  showing  the  need  of  organisation  for 
defensive  as  well  as   for   constructive   purposes. 

The  recent  action  taken  by  the  Board  of  Trade  in 
connexion  with  the  manufacture  of  dyestuffs  is  of 
this  order  and  cannot  be  regarded  with  equani- 
mity, in  view  of  the  impassive  front  that  was 
imposed  by  the  Board  to  all  suggestions  that  the 
scheme  must  be  under  scientific  control :  the  com- 
plete failure  of  this  department  of  Government  to 
appreciate  the  situation,  the  entire  disregard  of 
the  gravity  of  the  issues  involved,  can  only  be 
attributed  to  blank  ignorance  :  yet  it  was  stated 
openly  in  the  House  that  the  scheme  was  Lord 
Moulton's,  who  is  regarded  as  a  scientific  authority 
in  Government  circles.  The  action  taken  is  to  be 
deprecated  cliiefly  on  the  ground  that  whatever 
the  present  worth  of  the  arrangement  as  a  means 
of  increasing  our  output  of  dyestuffs,  an  invaluable 
opportunity  of  developing  the  industry,  even 
during  the  war,  has  been  sacrificed  and  its  future 
establishment  arrested  if  not  made  impossible. 
We  might  so  well  have  served  our  immediate 
purpose  with  greater  effect  and  at  the  same  time 
have  worked  with  an  eye  to  the  future  had  we 
sought  to  develop  a  complete  scientific  organisation 
from  the  outset.  Instead,  our  Government 
elected  to  keep  up  the  card,  "  no  expert  need 
apply,"  all  the  time  ;  had  this  body  been  alive 
and  alert,  no  such  policy  could  have  been  allowed 
to  prevail.  (The  action  of  the  Directors,  of  which 
we  have  just  heard,  does  not  meet  my  criticism  : 
the  business  being  still  controlled  by  men  who 
know  nothing  of  its  technical  side.) 

I  may  now  pass  to  a  case  of  threatened  inter- 
ference with  industry  in  which  effective  inter- 
vention may  yet  be  possible — that  afforded  by 
the  Report  of  the  Departmental  Committee  of  the 
Home  Office  appointed  to  investigate  the  danger 
attendant  on  the  use  of  paints  containing  lead  in 
the  painting  of  buildings.  The  Committee  was 
appointed  in  January  1911  and  reported  in 
November  1914,  though  the  report  was  issued  only 
recently.  It  is  impossible  to  make  the  case  clear 
without  going  into  it  at  length  ;  this  I  hope  to  do 
on  a  subsequent  occasion.  Suffice  it  to  say,  the 
Committee  recommend  what  amounts  practically 
to  the  abolition  of  White  Lead — an  English  manu- 
facture— and  the  substitution  of  Zinc  White,  which 
has  not  hitherto  been  made  here  and  is  not  easily 
made.  The  Committee  had  not  a  single  scientific 
man  upon  it — the  only  remote  approach  to  one 
was  a  medical  inspector  of  factories — and  can  only 
be  characterised  as  incompetent  either  to  deal 
with  the  issues  raised  or  to  appreciate  the  evidence 
offered,  still  less  that  which  should  have  been 
required.  It  is  clear  that  it  legislation  affecting 
industries  is  to  be  introduced  at  the  instance  of 
Government  Departments,  the  place  of  science 
in  the  attendant  inquiries  must  be  asserted  and 
recognised  ;  it  is  for  this  body  to  act  in  securing 
such  recognition. 

The  repressive  action  of  the  Local  Government 
Board,  attempted  probably  at  the  instance  of  a 


single  official,  exercised  on  several  occasions  of  late 
in  matters  requiring  the  fullest  scientific  inquiry — - 
in  the  case  of  milk  and  flour,  for  instance — might 
also  be  referred  to  as  further  illustration  of  the 
need  of  effective  organisation  of  industrial  interests 
to  secure  adequate  consideration  prior  to  the 
exercise  of  control  by  Government. 

I  may  point  out  finally  that  it  wiU  be  necessary 
for  you,  sooner  or  later  and  sooner  is  better  than 
later,  to  move  in  the  matter  of  Patent  Laws,  to 
consider  to  what  extent,  in  future,  a  specification 
shall  be  a  disclosure  and  description  of  the  inven- 
tion for  which  protection  is  sought.  The  often- 
times arbitrary  administration  of  Factory  Acts, 
on  purely  red-tape  lines,  will  also  call  for  con- 
sideration. 

In  view  of  the  proved  inability  of  our  Govern- 
ment Departments  to  deal  with  issues  which  are 
essentially  scientific,  to  appeal  for  help,  as  nomin- 
ally the  I?oyal  and  Chemical  Societies  have  done, 
to  those  whom  we  have  been  forced  to  describe  as 
flouting  science,  who  hold  it  in  disrespect  on 
account  of  their  entire  ignorance  of  scientific 
method,  is  a  confession  of  failure  beyond  words  to 
describe. 

Our  plain  duty  in  this  Society  is  to  organise  our- 
selves and  when  ice  are  organised  to  claim  the  right 
to  guide  Government.  But  unless  the  representa- 
tives of  science  subordinate  their  individualism, 
sink  their  differences  and  form  a  complete  coalition 
of  their  forces,  no  public  impression  will  be  made. 
Much  as  the  public  wonder  at  scientific  discoveries 
— when  these  are  sufficiently  sensational  and  talked 
about  and  made  obvious — during  the  last  few 
years,  we  have  done  not  a  little  to  deprive  ourselves 
of  their  confidence  :  company-promoting  schemes 
of  the  wild-cat  order  cannot  be  advanced  with 
impunity — whether  giulty  or  not,  we  shall  all 
have  to  do  penance  on  account  of  not  a  few  of 
these. 

The  task  before  us  is  indeed  colossal.  Before 
the  war,  Germany  had  control  of  the  Russian 
market.  It  will  be  long  before  she  will  regain 
this  and  here  will  be  our  opportunity — if  our 
schools  take  Latin  and  Greek  plays  out  of  their 
bill  and  stage  Russian  instead  ;  and  if  they  add 
Spanish,  we  may  have  some  chance  in  South 
Ainerica  also,  if  meanwliile  the  Americans  do  not 
seal  the  market  against  us.  The  competition  we 
shall  have  to  meet  outside  Europe,  especially  in 
the  East,  will  be  greatly  intensified,  because  this 
will  be  the  chief  market  open  to  Germans.  I  have 
seen  enough  recently  of  German  organisation  of 
trade  in  the  East  to  realise  that  ours  did  not 
compare  with  it  in  efficiency. 

Unless,  however,  the  desire  and  impulse  come 
from  within,  no  progress  tvill  be  made.  This 
country  is  governed  primarily  by  and  from  Oxford  : 
if  the  lessons  of  the  war  and  public  opinion  do  not 
cause  Oxford  to  reform,  we  shaU  be  forced  to 
confess  that  there  is  no  health  left  in  us  and,  like 
the  Snark,  our  industry  will  "  softly  and  silently 
vanish  away."  Some  of  my  friends — men  such  as 
Sir  Ray  Lankester — say  the  University  cannot 
reform  :  they  say  the  Royal  Society  cannot 
reform  ;  they  say  both  bodies  must  be  reformed. 
Practical  men,  I  am  sure,  will  agree  with  me,  that 
this  cannot  be  true — they  will  hold  with  me  that 
no  progress  will  be  made  unless  leaders  spring  up 
witliin  such  bodies  to  inspire  them  with  courage, 
men  who  will  lead  them  to  see  how  great  is  the 
service  they  can  render,  how  essential  that  service 
is  to  the  community. 

The  development  of  German  industrial  chemistry 
has  been  from  within,  as  I  have  said,  though  it  has 
received  great  assistance  from  public  sources. 
The  academic  party  in  Germany  has  done  its  work 
thoroughly    and'  honestly    and    under    conditions 
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■\vhirh  havo  made  sounil  work  possible — under  con- 
ditions of  freedom,  of  Lehrfrcihcit  and  Lcrnfreiheit. 
Such  has  not  l)eon  the  ca.se  here — tlio  Oxford 
Inuiition.  tliat  it  is  neces.s;iry  to  be  well-road  and 
play  Kft'^t'S  in  the  afternoon,  hiis  dominated  the 
situation  ;  it  has  not  been  helii  that  it  is  necessary 
to  be  well  practised.  The  examination  fiend  has 
come  in  to  complete  our  ruin,  together  with  a 
system  of  rewards  altogether  disproportionate, 
\mneces.sary  and  undesirable,  (ierman  Uiuver- 
sitics  have  prospered  an<l  have  rendered  the  greatest 
possible  service  to  imlustry  without  the  assistance 
of  the  Honours  degree  with  its  attendant  classes, 
also  without  Fellow.sliips.  The  German  academic 
party  has  receive<l  full  recognition  at  the  hands  of 
the  industrial  party,  because,  on  the  average,  its 
products  have  been  found  to  be  of  worth  :  here 
tliis  has  not  been  the  case. 

Government  cannot  help  us  in  these  matters. 
Tlie  industrial  party  will  consider  the  academic 
party  and  consult  it  when  the  latter  can  do  for 
industry  what  the  German  academic  party  has 
done  for  industry.  The  Oxford  degree  in 
•Cliemistry  has  been  worthless  for  practical  pur- 
poses, because  men  could  not  get  tlie  necessary 
training,  as  there  was  no  proper  atmosphere  in  the 
Univereity  ;  but  the  t<ine  of  the  University 
towards  Science  must  be  changed  entirely  if  the 
adiool  that  is  being  started  is  to  be  a  success. 
New  laboratories  alone  will  not  give  what  is 
reqiiired. 

The  conditions  at  Cambridge  have  been  better 
l)ut  not  satisfactory  and  even  now  far  too  much 
is  attempted,  tlie  time  spent  in  study  being 
insufficient  to  give  the  student  a  practical,  pro- 
fessional outlook.  In  the  schools  dominated  by 
the  London  Uiuversity,  the  student  has  not  been 
placed  in  a  position  to  learn  but  has  been  forced 
to  cram  and  during  so  long  a  period  that  he  lias 
suffered  severely  from  mental  atrophy  and  has 
been  spoilt  for  practice  :  in  few  cases  has  the 
attempt  been  maile  anywliere  in  our  country  to 
give  him  that  forward  outlook  and  the  desire  to 
do  sometliing  himself  which  is,  to  some  extent, 
Acquired  by  every  recipient  of  the  Ph.D.  degree  in 
•Germany. 

To  progress,  we  must  acquire  the  desire  to  do 
something  before  we  take  to  learning  :  knowledge 
is  not  power  unless  it  be  associated  with  the 
desire  and  power  to  use  it. 

It  rests  with  the  Royal  Society,  in  my  opinion, 
to  give  the  impulse  and  start  reform,  by  reforming 
itself,  waking  up  from  its  academic  slumbers  and 
playing  the  active  part  that  it  is  possible  for  it 
to  play  if  it  only  realise  what  it  can  do  as  a  live 
institution.  It  is  our  scientific  House  of  Peers  ; 
it  is  not  only  representative  of  all  branches  of 
experimental  and  observational  science  but  in- 
dustrial science  has  its  pla<-e  in  our  ranks,  although 
it  is  to  tie  confesseil  that  we  are  ultra-acaflemic 
at  present  and  need  a  far  larger  leaven  of  men 
accustomed  to  apply  science  to  practice. 

In  consequence  of  the  development  of  the 
special  societies,  the  Royal  Society  is  no  longer 
of  consequence  as  a  scientific  society,  in  the 
ordinary  sense.  Unless  the  forces  at  its  disposal 
be  used  effectively,  it  will  cease  to  be  of  service 
and  there  will  be  little  satisfaction  in  belonging  to 
it.  The  Fellows  will  fail  in  their  duty  to  tlie 
"Empire,  unless  the  .Society  grasp  the  power  which 
is  potential  in  its  hands  ami  claim  to  be  supreme 
as  a  deliberative  and  advisory  authority  in  the 
interests  of  science.  The  voices  of  scientific 
workers  in  our  country  should  bo  heard  as  that 
of  one  man,  through  the  Royal  Society — we 
should  then  count  for  something  in  the  National 
Councils  ;  it  .should  co-ordinate  our  scientific 
forces  and  link  them  up  «itli  our  educational  as 
well  as  with  our  industrial  system — we  should  then 
play  our  due  part  in  the  State  and  the  idea  of 


science  would  soon  be  abroad.  But  to  this  end, 
the  Society  must  be  organised  as  a  democracy  : 
at  present,  it  is  little  short  of  entirely  in  the  hands 
of  a  ring  of  all  but  permanent,  autocratic  otlicials 
and  the  Fellows  have  but  little  part  in  its  pro- 
ceedings, as  the  Council  in  no  way  represents  the 
desires  and  ideius  of   the    Fellows. 

Tlie  way  before  us  is  clear — we  havo  but  to 
group  ourselves  in  sections  mainly  according  to 
subjects  :  for  example,  all  the  chemists  in  one 
section,  the  physicists  in  another,  the  biologists 
including  medical  men  in  a  third  ;  hybrid  sections 
might  al.so  be  constituted,  for  example,  one  to 
deal  with  education.  The  policy  of  secrecy  that 
prevails  in  the  Society  is  merely  the  outcome  of 
an  attempt  to  retain  the  power  in  the  liands  of 
cliques,  in  no  way  worthy  of  the  body  or  com- 
patible with  the  proper  exercise  of  its  high  office. 

I  claim  for  this  .Society  a  position  with  regard 
to  Cliemical  Imlustry  similar  to  that  the  Royal 
Society  should  have  in  connexion  with  abstract 
science  ;  I  consider  that  your  infiuence  should  be 
made  operative  in  the  liighest  quarters  both 
directly  and  tlirough  your  proper  representation 
in  the  Royal  Society.  You  have  in  no  way  done 
your  duty  to  yourselves  hitherto  or  rated  your 
office  and  opportunities,  the  calls  for  your  service, 
sufficiently  liigh. 

It  rests  with  the  younger  men  among  you  now 
to  come  forward  and  make  themselves  effective  as 
organisers.  Organise  your  forces  and  use  them 
constructively  forthwith  you  must — the  call  upon 
you  is  imperative  ;  let  loose  your  ideas  ;  many, 
1  know,  are  afraid  to  speak  :  have  courage — 
without  it   you  cannot  achieve  victory  ! 


CHEMICAL    ENGINEERING. 

BY   G.    T.    BEILBY,    F.R.S. 

One  of  tlie  lessons  of  the  critical  times  through 
which  we  are  passing  is  that  as  a  nation  we  are 
lacking  in  organisation.  I  fear  it  must  be  ad- 
mitted that  even  our  capacity  for  organisation 
is  still  undeveloped.  With  our  usual  frankness 
in  the  discussion  of  our  national  defects  we  have 
sometimes  made  it  appear  as  if  we  actually  enjoyed 
this  outspoken  self  depreciation,  but  there  "are 
unfortunately  signs  that  our  zeal  for  discussion 
may  spend  itself  without  leading  us  any  further 
towards  reform.  As  a  Society  of  Industrial 
Chemists  it  is  our  duty  to  see  to  it  that  tliis  fatal 
arrest  in  the  pathway  of  reform  shall  not  occur. 
The  discussion  this  afternoon  is  to  turn  not  on 
any  of  the  wider  aspects  of  the  national  organisation 
of  Industry,  but  on  certain  more  domestic  questions 
of  organisation  within  the  individual  works.  We 
may  take  it,  I  think,  that  the  President  and 
Council,  in  preparing  the  programme  of  this 
Annual  Meeting,  have  recognised  the  deep  signifi- 
cance of  the  present  situation.  Though  I  was 
specifically  invited  to  open  a  discussion  on  Chemical 
Engineering,  I  shall  take  the  liberty  of  treating  the 
subject  as  a  central  feature  in  works'  organisation 
rather  than  as  a  sul)ject  by  itself. 

Chemical  Engineering  was  first  introduced  as  a 
subject  for  discussion  by  the  Society,  in  an  Address 
to  the  London  Se<'tion  in  1890,  and  since  then  a 
good  deal  has  been  .said  and  WTitten  on  the  subject. 
It  now  finds  an  honoured  place  in  the  curricula  of 
several  of  the  leading  Colleges,  and  it  is  recognised 
as  a  degree  subject  by  one  or  more  of  our  Univer- 
sities. Chemical  Engineering  has  therefore  taken 
its  place  as  a  subject  for  professional  study,  and 
I  gladly  spare  you  any  reiterated  arguments  in 
its  favour. 

Inasmuch  as  all  works  of  construction  involve 
questions  of  engineering,  we  may  take  it  that  even 
the  more  crudely  equipped  chemical  works  have 
required  for  their  construction  a  certain  amount 
of   engineering   skill.     Buildings   have   had   to    be 
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erected,  drainage  and  water  supply  provided  for. 
and  prime  movers  installed.  Provision  has  had 
to  be  made  for  the  evaporation  or  distillation  of 
liquids  under  augmented  or  diminished  pressure, 
for  the  condensation  and  fractionation  of  vapours, 
and  for  the  cooling,  filtration,  and  crystaUisation  of 
solutions.  There  is  not  one  of  these  operations 
which  had  not  been  systematically  carried  out  on 
a  large  scale  long  before  Chemical  Engineering 
had  been  accepted  as  a  special  branch  of  professional 
study  and  practice.  In  the  development  of 
processes  on  a  large  scale  improved  mechanical 
appliances  have  always  played  an  important  part, 
and  early  in  the  day  engineering  firms  in  chemical 
manufacturing  districts  specialised  in  the  manu- 
facture of  these  appliances.  But  these  firms  had 
nftt  found  it  necessary  to  maintain  their  own 
chemical  laboratories  or  to  employ  chemical  special- 
ists to  aid  them  in  their  work.  They  trusted  simply 
t«  the  knowledge  and  experience  obtained  at 
second  hand  from  the  chemical  Daanufacturer  and 
his  staff. 

From  these  facts  it  is  evident  that  engineering 
has  always  had  a  definite  place  in  chemical  manu- 
facturing, but  if  we  inquire  a  little  more  closely 
into  the  degree  and  kind  of  engineering  skill 
whicli  found  a  place  in  the  older  chemical  works, 
we  shall  find  that  it  was  frequently  not  of  a  very 
high  order. 

One  of  the  special  features  of  large  scale  chemical 
apparatus  is  the  heavy  depreciation  to  which  it  is 
subject  and  the  need,  therefore,  for  continual 
renewals  and  repairs.  This  wear  and  tear  is  not 
simply  the  r^gult  of  exposure  to  atmospheric 
and  other  natural  agencies,  but  is  due  also  to  the 
action  of  the  chemical  elements  and  compounds 
in  their  most  potent  forms.  The  oxidation  and 
burning  out  of  metal  and  other  vessels  in  high 
temperature  furnaces  is  a  prolific  cause  of  excessive 
depreciation.  The  skilled  engineer  who  has  been 
accustomed  to  the  construction  of  high-class  prime 
movers  or  mill  machinery  may  be  very  ill-fitted 
to  design  and  keep  in  repair  the  short-lived 
apparatus  of  the  chemical  works.  A  more  adapt- 
able but  rougher  type  of  man  is  required  and  these 
needs  have  produced  a  rather  special  kind  of  man, 
the  "  Chemical  Works  Engineer,"  rather  than  the 
"Chemical  Engineer."  If  these  facts  are  kept  in 
mind  we  shall  not  find  it  at  all  surprising  that 
chemical  works  plant,  especially  in  the  older  works, 
often  has  an  unprovised  appearance  which  suggests, 
either  that  the  eugmeer  in  charge  is  actually 
slovenly,  or  that  he  knows  so  well  the  temporary 
character  of  the  work  that  he  does  not  think  it 
worth  while  to  conform  to  the  ordinary  decencies 
of  engineering  design  and  construction  1  Tumble- 
down apparatus  is  only  too  apt  to  react  on  the 
processes  which  are  carried  on  in  it,  and  slipshod 
working  is  the  outcome.  The  moral  effect  of  rapid 
destruction  of  plant  is  certainly  bad  ;  hence  the 
enlightened  manufacturer  is  willing  to  make  many 
sacrifices  to  secure  more  enduring  forms  of  plant. 
Apart  from  the  special  characters  which  are  due 
to  the  necessity  for  frequent  renewal,  there  is  no 
doubt  that  the  influence  of  the  chemist  has  had 
a  definite  effect  on  the  design  of  chemical  plant. 
A  fomaer  colleague  of  my  own,  who  had  himself 
made  splendid  contributions  to  the  improvements 
of  the  apparatus  used  in  one  particular  industry, 
could  find  no  more  contemptuous  way  of  ex- 
pressing his  opinion  of  any  piece  of  apparatus  of 
which  he  did  not  approve  than  to  call  it  a  "  chemist's 
job."  Of  course  the  chemist  did  sometimes  get 
back  on  the  engineer  if  an  elaborately  designed 
piece  of  apparatus  failed  to  give  satisfactory  results 
from  a  process  point  of  view  !  In  this  case, 
unfortunately,  any  attempt  at  a  iti  quoqiie  was 
more  than  ordinarily  ineffective,  as  an  "  engineer's 
job  "  was  just  the  kind  of  job  the  constructor 
desired   to   make  !     It   is   not   easy   to   define   or 


characterise  these  two  kinds  of  job  by  any  simple- 
definition.  Chemists'  apparatus  is  more  the- 
result  of  opportunism  than  of  deliberately  thought 
out  design.  Contingencies  are  provided  for  as  they 
arise,  and  initial  mistakes  in  design  are  apt  to  be- 
met  in  a  partial  or  temporary  way.  The  origin  of 
the  chemists'  type  of  apparatus  is  found  in  the- 
chemical  laboratory,  where  it  has  generally  been 
the  aim  of  the  Professor  to  develop  in  his  students- 
a  certain  kind  of  individual  resourcefiUness.  This- 
resourcefulness  is  an  invaluable  possession  wheni 
pioneering  work  has  to  be  done.  The  rapid  adapta- 
tion of  means  to  end  which  so  naturally  results-- 
from  the  properties  of  the  chemists'  principal  raw 
material  of  construction,  glass,  has  given  its  owni 
definite  character  to  the  apparatus  of  the  labora- 
tory. Glass,  in  the  hands  of  a  moderately  good 
glass  worker,  is  a  marvellously  flexible  and  adapt- 
able material  of  construction,  and  with  the  help  of 
cork  and  indiarubber  there  are  few  types  of 
chemical  apparatus  which  the  chemist  cannot 
easily  and  quickly  fit  up  for  himself.  When  the- 
chemist  needs  to  increase  the  scale  of  his  apparatus- 
he  naturally  follows  the  type  of  construction  to 
which  he  is  accustomed  and,  even  when  the 
increased  scale  gets  beyond  the  resources  of  the- 
blowpipe  table  and  the  cork  drawer,  his  ideas, 
flow  along  the  old  laboratory  lines.  When  the 
increase  in  scale  is  so  considerable  that  it  becomes; 
necessary  to  call  in  the  help  of  the  engineer  and  his 
craftsmen,  the  designs  proposed  by  the  chemist 
still  show  their  laboratory  origin.  The  quick 
adaptability  of  the  plumber's  methods  attract  him 
rather  than  the  engineer's  carefully  arranged  series, 
of  steps  from  the  drawing  office  through  the  pattern 
shop,  the  moulding  shed,  and  the  foundry,  to  the- 
machine  shop.  In  pioneering  work  a  "  chemist's 
job  "  is  often  the  most  suitable  to  use,  but  when 
the  stage  of  steady  manufacturing  has  been  reached^ 
all  the  resources  of  the  drawing  office  and  workshops, 
should  be  devoted  to  the  design  and  construction  of 
suitable  apparatus. 

Though  there  are  still  many  very  crudely- 
equipped  chemical  works  in  this  country,  there- 
are  others  of  a  more  fully  developed  type  whicli 
are  provided  with  a  properly  equipped  and  staffed 
drawing  office,  and  mechanical  workshops  furnished 
with  the  most  modern  machine  tools.  Reference 
has  already  been  made  to  the  rapid  depreciation  of 
chemical  "apparatus  and  to  the  necessity  for 
frequent  repairs  and  renewals,  often  of  a  very  radical 
type.  A  well  designed  and  built  steam  engine  or 
other  machine  often  outlives  its  economic  useful- 
ness and  escapes  scrapping  because  it  still  looks  as 
good  as  new.  Chemical  plant  generally  scraps 
itself,  especially  if  it  is  allowed  to  drop  out  of  use 
even  for  a  short  time. 

In  modern  chemical  works  where  sound  engineer- 
ing principles  are  allowed  to  have  their  proper- 
weight,  the  design  of  new  apparatus  is  attacked 
somewhat  in  the  following  way.  After  all  process 
data  have  been  obtained  by  laboratory  methods,  the 
co-operation  of  the  drawing  office  with  the  labora- 
tory begins.  The  nature  of  each  step  in  the 
process  and  the  imit  output  per  hour  or  per  day 
which  is  to  be  adopted,  the  weight  and  volume  of 
materials  to  be  dealt  with  in  unit  time,  the  con- 
ditions of  temperature  and  pressure  required  at 
each  stage,  the  method  of  assembling  the  various 
raw  materials  and  their  distribution  to  the  appar- 
atus units,  the  collection  and  packing  of  the  finished 
products  and,  last  but  not  least,  the  economical  and 
safe  disposal  of  the  waste  products,  solid,  liquid,, 
and  gaseous,  all  these  must  be  collected,  sifted, 
co-ordinated,  and  discussed,  not  merely  in  their 
own  light,  but  also  in  the  light  of  the  most  mature 
experience  available  among  the  staff'.  In  addition 
to  the  co-operation  required  to  settle  the  process, 
data,  further  co-operation  is  required  to  find 
suitable    materials    for   the    various    parts   of    the 
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apparatus.  Thoso  materials  mar  be  required  to 
resist  the  corrosive  action  of  Rases  arid  liquids, 
■or  the  effects  of  high  temperatures  or  pressures. 
J^metjmes  all  these  adverse  intiuences  combitied 
have  to  he  resisted.  The  materials  fouiui  suitable 
by  the  chemist  have  to  be  studied  by  the  craftsmeu 
in  the  uioulding  shop,  the  fouudi'y,  the  tor^e.  and 
the  machiue  shop.  When  the  proper  materials  of 
construction  have  Ijeeu  discovered,  and  the  correct 
methods  of  handling  them  have  been  evolved,  the 
.final  completion  of  the  designs  in  the  drawing  oHiee 
is  a  matter  of  ordinary  engineering  construction. 
The  completed  apparatus  ought  not  only  to  look 
Jike  its  work,  but  to  do  that  work  with  economy 
and  efticiency. 

The  sta^e  in  the  evolution  of  a  new  process 
at  which  tWs  highly  organised  method  of  attack 
•on  the  design  of  a  suitable  apparatus  ought  to  l>e 
dntroduced  can  only  be  decided  for  each  new 
problem  as  it  is  dealt  witli.  A  premature  applica- 
tion of  the  method  often  leads  to  loss  of  time  and 
money.  Those  who  have  had  any  prolonged 
experience  of  industrial  processes  can  no  doubt 
call  tt'  mind  instances  of  this.  Sometimes  the 
study  of  an  apparently  well-thought-out  set  of 
plans  may  give  a  tictitious  air  of  reality  to  a  scheme 
■which,  by  right,  is  only  in  one  of  the  early  pioneering 
stages.  The  Company  promoter  hias  been  known  to 
reaBse  the  financial  value  of  this  apparent  air  of 
■completeness  and  to  turn  it  to  his  own  account ! 
In  spite  of  these  dangers,  which  ougiit  not  to  be 
•overlooked,  the  method  of  organised  attack  is  the 
true  ideal  to  be  striven  .ifter.  The  great  strengtli 
-of  German  chemical  industry  rests  on  the  internal 
organisation  of  the  works  quite  as  muclx  as  on 
mere  abstract  research.  I  use  the  term  abstract 
research  to  distinguish  this  type  from  the  more 
■directly  practical  inquiries  which  it  has  been  shown 
Above  are  a  necessary  part  of  an  organised  attack 
on  a  manufacturing  problem  by  the  laboratcjry, 
the  drawing  ottice,  ,ind  tlie  experimental  worksliop. 

In  the  modern  organisation  there  is  room  for  the 
research   chemist   of   liigh   and   wide   attainments, 
for  the  scientifically  trained  engineer,  also  of  wide 
attainments,    and    for    a    type    of    professionally 
trained  man  whi>  is  the  natural  medium  of  inter- 
change between  these  two  specialLsts.     This  inter- 
mediary   is    the    Chemical    Engineer.     He    must 
fee  a  man  of  special  aptitudes  inasmuch  as  he  must 
have  ijrasped  the  ehetnists'  point  of  x-ieic  as  irell  as  the 
engineers'.     The    chemist    tliinks    and    works    in 
terms  of  atoms  ami  molecules  and  the  laws  which 
govern   their   combination.     The    engineer   thinks 
•of  matter  in  massi-s  which  can  be  moulded  to  liis 
will  by  the  craftsman,  or  of  mechanical  or  electrical 
■energy   which   can    be   generated,   controlled,  and 
measured     by    machinery.     The    chemist    is    the 
master  and  dii-ector  of  Ids  own  operations  which 
lie  can,  for  the  most  part,  carry  out  «ith  his  own 
liauds.     The  engineer  loses  his  direct  hold  on  his 
•operations    whenever    his    ideas    have    been    fully 
committed  to  paper  in  the  drawing  office.     It  is 
his   special    fimcti'ui   to   organise    the    labours   of 
many   workers.     A    certain    numljer   of    men    are 
able  to  enter  fully  into  the  spirit  which  actuates 
both  types  of  expert,  the  chemist  and  the  engineer  ; 
they    can    resist    the    particular    exclusiveness    of 
«ach,  wliile  giving  to  each  its  due  weight.     These 
are   the   naturally  gifted   chemical   engineers  who 
ia  one  .sense  are  '"born  not  made."    In  our  colleges 
and  universities  the  best  that  we  can  do  for  men 
of  this  gifted  type  is  to  give  theni  the  best  possible 
opportunities  for  an  all-round  development  of  their 
powers.     For  the  average  men.  we  ought  to  pro- 
vide  a   properly  organised   course   of   training  in 
theoretical  and   practical  chemistry,  physics,  and 
mechanics,  on  profe.s.sional.  not  on  purely  academic 
lines.      Our  colleges  have  thus  two  distinct  functions 
to  perform,  and  it  is  best  that  tliis  should  be  clearly 
recognised,    first,  to  allow   the    future   leaders   in    ' 


applied  science  to  come  naturally  to  the  top  during 
their  tnuiiing,  and  second,  to  prepare  a  large  num- 
ber of  well  trained  professional  men  tor  the 
organisation  and  development  of  industry.  The 
ideal  for  these  men  must  be  a  professional  one. 
The  ideal  that  "'  every  man  in  the  ranks  ought  to 
realise  tlial  he  carries  a  .Marshal's  baton  in  his 
knapsack  "  is  as  false  as  it  is  unpractical,  and  it 
will  neither  help  the  drill  sergeant  to  produce  useful 
soldiei-s,  nor  the  commissioned  ofticer  to  acquire 
a  sound  knowledge  of  liis  [irofession.  It  is  to  be 
feared  that  the  making  of  practical  chemista 
has  suffered  sext-rely  from  a  suuilar  fallacy,  namely, 
that  all  students  ought  to  aim  at  being  pioneers  in 
some  branch  of  their  science.  Science  and  industry 
alike  call  aloud  for  real  pioneers,  for  without  these 
the  highest  type  of  progress  cannot  be  realised. 
This  call,  liowever.  cannot  be  met  by  the  premature 
stimulation  of  "  originality  "  in  men  of  very 
ordinary  endowment.  The  efi'ect  of  tliis  stmiula- 
tion  is  not  merely  futile,  it  is  positively  mischievous, 
for  it  raises  an  ideal  wliich  for  the  oriiinary  man 
is  quite  inappropriate  during  his  preparation  for 
a  life  of  serious  practical  endeavour.  In  conclusion 
I  must  repeat  the  statement  of  my  belief  that  the 
phenomenal  development  of  chemical  industry 
in  Germany  has  resulted  much  more  from  the 
large  command  of  chemists  antl  engineers  of  sound 
professional  training  and  ability  than  from  the 
possi'ssion  of  an  even  larger  supply  of  research 
chenusts  of  mediocre  ability. 

Discussion. 

Sir  WiLLiAJi  R.\M3.\Y  said  that  he  agreed 
entirely  with  the  general  treatment  of  the  subject 
by  Professor  Armstrong,  but  he  did  not  think  it 
was  worth  their  wlule  to  trouble  about  their 
mistakes  of  the  past :  they  should  now  begin  and 
try  to  do  better,  from  now  on.  Professor  Arm- 
strong was  perfectly  right  in  saying  that  we 
wanted  some  Government  department  to  deal 
sensibly  with  scientific  progress  and  operations  of 
all  kinds.  That  ideal  might  be  cherished,  but  he 
was  afraid  that  it  was  impossible  to  acliieve  it  by 
political  means.  But  if  they  could  not  reach  that 
ideal,  what  was  the  next  best  course  ?  There 
existed  the  Royal  Society,  with  Royal  patronage, 
recei\'ing  assistance  from  Government.  The  Royal 
.Society  had  constituted  its  committee  of  war. 
The  fu'st  thing  in  their  minds  was  to  win  the  war. 
Of  course,  industrial  considerations  were  impor- 
tant, but  their  first  consideration  was  to  win  that 
war.  The  Chemical  Society  had  also  constituted 
itself  a  war  council,  and  had  appointed  committee.s 
to  represent  tlie  various  branches  of  chemistry, 
industrial,  pharmaceutical,  metallurgical,  and 
so  on — each  committee  being  in  close  touch  with 
the  other  Societies  concerned.  If  these  would 
form  themselves  into  a  channel  of  communicatii>n 
with  the  Royal  Society  it  would  be  well  ;  then 
they  could  go  to  the  Royal  Society  and  say  : — 
"  Here  are  we  ;  will  you  put  us  in  touch  with 
your  chemical  committee,  and  then  put  us  in  the 
hands  of  the  Government,  ?  "  The  Royal  Society 
would  then  say  to  the  Government  : — "  These  are 
the  expert  opinions,  the  'considered  opinions  of 
the  science  of  the]  country  ;  you  cannot  ignore 
them."  That  would  be  all  for  the  good  of  the 
country.  But  they  wanted  actions  more  than 
words.'  By  getting  the  various  branches  of 
chemical  industry  brought  into  line  it  would 
assist  largely  in  bringing  the  war  to  a  successful 
finish. 

The  President  announced  that  the  Council  of 
that  Society  had,  at  their  meeting  on  the  previous 
day,  decided  to  appoint  six  members  to  act  in 
conjunction  with  the  Council  of  the  Chemical 
Society,  and  to  appoint  their  President  and  Past 
President  to  be  members  of  a  joint  committee 
which  it  was  proposed  to  establish. 
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Prof.  Henry  Louis  said  that  while  he  was  in 
thorough  agreement  with  the  general  tenor  of 
Prof.  Armstrong's  brilliant  exposition,  he  diftered 
from  liim  in  matters  of  detail.  As  regards  the 
question  how  far  college  professors  should  act  as 
consultants  in  industrial  problems,  he  personally 
held  strong  views  on  this  point,  ajid  had  always 
taken  a  firm  stand  with  respect  to  it.  A  technical 
professor,  who  did  no  consulting  work,  rapidly 
got  out  of  touch  with  the  actualities  of  the  industry 
and  would  soon  look  upon  it  from  a  purely 
academical  standpoint.  Once  I  he  was  out  of 
touch  with  workshops,  mines,  factories,  or  what- 
ever the  actual  working  place  might  be,  he  was 
reduced  to  getting  his  information  from  text-books, 
and  everyone  knew  that  nothing  ever  finds  its 
way  into  a  technical  text-book  until  it  is  on  the 

fioint  of  being  superseded  by  something  bettor. 
Jnless  a  man  commanded  the  respect  of  those 
actually  engaged  in  industry  sufficiently  to  obtain 
a  fair  share  of  consulting  practice,  he  was  not  fit 
to  be  a  professor  in  that  branch  of  te<-hnology  and 
was  not  the  right  man  to  train  students  in  it. 
He  believed  that  he  was  one  of  the  first  to 
advocate  strongly  the  views  he  was  now  expressing  ; 
he  had  done  so  successfully  for  20  years,  and  saw 
no  reason  whatever  for  changing  his  opinion  on 
this  subject. 

He  noted  ■\\ith  interest  that  Prof.  Armstrong, 
speaking  recently  at  Cardiff,  had  said  :  "  For  the 
study  of  many  of  the  problems  connected  with  coal. 
I  think  a  tax  should  be  imposed  upon  the  industry." 
Not  only  did  he  (Prof.  Louis)  share  his  view,  but 
he  had  actually  carried  it  into  effect.  He  was 
consulted  some  four  or  five  years  ago  by  the  coal- 
owners  of  South  Wales  for  a  scheme  of  mining 
education,  and  he  suggested  that  the  funds  for 
such  a  scheme  would  be  readily  forthcoming  if 
the  great  coal  producers  of  South  Wales  would 
consent  to  impose  a  tax  of  I'od.  per  ton  upon  them- 
Belves  in  the  interests  of  technical  education, 
and  with  some  dilllculty  he  managed  to  get  his 
scheme  adopted,  and  it  was  now  in  operation. 

He  differed  widely  from  Prof.  Armstrong  on  the 
question  of  University  education  ;  he  was  speaking, 
of  course,  of  technical  education  pure  and  simple. 
Prof.  Armstrong  confined  his  views  to  Oxford  and 
Cambridge  and  entirely  ignored  the  newer 
Universities,  and  here  he  considered  that  Prof. 
Armstrong  was  in  error.  It  was  these  newer 
Universities  that  formed  and  would  continue  to 
form  in  the  future  the  backbone  of  technical 
education  throughout  the  country.  He  wished  to 
make  it  clear  that  he  was  talking  of  technology, 
of  applied  science  ;  pure  science  could  be  taught 
as  well  at  Oxford  or  at  Cambridge  as  anywhere 
else,  but  not  so  applied  science  ;  in  this  latter  the 
older  academic  seats  of  learning  were  at  a  dis- 
advantage compared  with  places  like  Manchester, 
where  industrialism  was  all  round  the  students, 
where  they  heard  every  phase  of  it  discussed 
hourly,  where  they  sucked  it  in  with  the  very  air 
they  breathed.  The  technological  students  turned 
out  from  the  newer  Universities  were  necessarily 
superior  to  the  products  of  the  older  Universities, 
and  he  had  no  doubt  that  they  would  continue 
to  maintain  this  superiority  under  the  influence 
of  favourable  local  conditions.  It  was  almost  a 
corollary  of  what  he  had  just  said,  that  the  teaching 
of  technology  must  conform  to  local  requirements. 
Whilst  each  University  should  be  teaching  the 
principles  of  general  technology,  it  should  also 
specialise  in  the  technology  of  the  local  industries. 
Thus  it  was  proper  that  Sheffield  should  specialise 
in  steel-making,  Leeds  in  dyeing,  Birmingham  in 
brewing,  and  so  on  ;  it  would  be  a  \\'aste  of  energy 
for  every  technological  University  to  attempt  tti 
specialise  in  every  branch  of  technology  ;  each 
should  concentrate  its  eft'orts  on  a  limited"  number 
of  branches,  choosing,  of  course,  those  particularly   j 


adopted  to  its  environment  ;  by  this  method,  too, 
the  teachers  of  those  subjects  could  maintain 
close  touch  with  the  industries  of  the  district. 

He  personally  did  not  hold  research  in  the  same 
profound  respect  as  so  many  seemed  to  do  ;  his 
own  view  on  this  subject  was  very  much  the  same 
as  that  expressed  by  Dr.  Forster,  who  wishes  to  see 
the  factory  becoming  a  Technological  University. 
In  the  opinion  of  the  speaker  it  was  a  mistake  to 
set  college  students  on  to  research  work  ;  first 
let  them  learn  what  had  been  and  what  was  being 
done,  before  they  attempted  to  break  new  ground  ;. 
let  them  find  out  for  thesmelves  what  industrial 
problems  there  were  awaiting  solution  before  they 
attempted  to  begin  to  solve  them.  He  was  in  the 
habit  of  telling  his  students  that  the  best  post- 
graduate course  they  could  take  would  be  taken, 
in  their  shirt-sleeves,  by  actual  work  iu  mill, 
factory,  or  mine. 

Finally  he  asked  whether  it  was  really  true  that 
we,  as  a  nation,  are  so  devoid  of  capacity  for  organ- 
isation, and  whether  our  individualism  is  such  a^ 
source  of  danger  as  Prof.  Armstrong  appears  to 
believe.  The  way  in  which  a  few  individuals,  often 
lads  fresh  from  college,  controlled  vast  areas  and 
ruled  over  vast  communities  of  semi-civUised  races, 
showed  that  our  individuaUsm  had  its  good  side  i 
surely  our  great  Colonial  Empire  and  the  attitude 
of  these  Colonies  to  the  Mother-Country,  which, 
recent  events  had  shown  up  in  so  bright  a  light, 
surely  these  were  evidence  that  Britain  did  possess. 
powers  of  organisation  in  a  very  marked  degree. 
At  the  same  time,  he  was  quite  in  accord  with 
Prof.  Armstrong's  view  that  it  was  a  matter 
for  grave  regret  that  these  powers  had  not  been, 
brought  to  bear  upon  the  consideration  of  our 
chemical   industries. 

Dr.  Gilbert  J.  Fowler  said  that  it  seemed  to 
him  that  we  were  in  danger  of  yielding  to  a  fallacy, 
viz.,  that  because  we  could  do  one  thing  well, 
we  must  do  other  things  badly.  The  last  speaker 
had  shown  that  at  present  we  could  do  some  things 
well,  but  just  now  we  seemed  to  be  obsessed  with 
organisation.  We  did  not  want  to  find  ourselves; 
eventually  left  with  the  ethical  and  poUtical 
ineptitude  of  the  greatest  organising  nation  the 
world  has  seen.  It  had  been  his  privilege  to  work 
alongside  some  young  Englishmen  in  India  t 
one  of  these — with  whom  he  had  afterwards  had 
the  pleasure  of  working  as  a  colleague — was 
responsible  for  the  health  and  well-being  of 
70,000,000  people.  He  thought  that,  as  a  nation, 
we  were  not  altogether  incapable  when  we  could 
turn  out  men  who  would  cheerfully  undertake 
jobs  of  that  sort. 

He  thought  that  manufacturers  and  business 
men  had  the  feeling  that  experts  were  going  to 
rule  them  all.  He  believed  that  this  distrust 
of  the  expert  was  because  the  business  man  had 
not  taken  sufficient  interest  in  the  scientific  point 
of  view,  in  what  might  be  called  the  "  romance  " 
of  science.  There  was  no  reason  why  there  should 
not  be  as  much  poetry  in  a  Diesel  engine  as  in  any 
effort  of  literature.  It  all  depended  on  the  point 
of  view.  The  German  nation  devoted  its  mind  and 
soul  to  what  was,  after  all,  a  rather  sordid  ideaL 
In  America  idealism  was  wedded  to  industry.  It 
was  to  this  end,  he  felt,  that  we  must  work  in 
order  to  get  the  driving  power  we  desired. 

He  did  not  agree  with  the  idea  of  resolving  every- 
one into  a  series  of  Committees.  He  could  say, 
from  personal  experience,  that  it  was  possible,  by 
holding  oneself  in  readiness,  to  find  means  of  being^ 
useful  as  occasion  arose,  without  necessarily 
joining  a  Committee. 

Professor  Armstrong  had  referred  to  the  work- 
men, but  we  must  again  be  careful  here,  or  we 
should  make  mistakes.  At  the  Annual  Jleeting: 
of  the  Sewage  Works  Managers  Association, 
held  recently  at  Leeds,  the  President,  Dr.  Maclean 
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Wilson,  had  contrnstod  the  scwape  works  in 
(icriimny  with  those  here.  In  (iermany  tlicy 
were  very  neat  ami  trim  anil  those  in  cliarce 
obeyed  instructions  with  precision,  but  liad  htflc 
or  no  ori);iiiahty.  In  this  country,  the  Sewage 
Works  .Managers  had  huilt  up  tlieir  own  AsscK-iation 
and  tliere  were  growing  up  a  nxiniber  of  highly 
intelligent  men  who  were  ahle  to  grip  more  and 
more  the  higher  problems  of  the  situation  as  they 
were  brought  to  them  by  the  engineer  and  chemist. 
That  showetl  what  Wiis  being  ilone  and  what  could 
also  be  done  in  other  directions. 

Professor  Armstrong  had  spoken  rather  dis- 
paragingly, he  (Dr.  Fowler)  thought,  of  the 
institute  of  Chemistry,  although  he  had  admitted 
the  good  work  being  done  on  glass  research.  As 
a  member  of  the  t'ouncil  of  the  Institute,  the 
speaker  felt  that  he  could  not  let  the  reference 
pass,  a.s  the  Institute  was  doing  its  utmost  to  raise 
the  status  of  the  profession  throughout  the 
country. 

Finally,  he  would  empha-sise  his  point  that  in 
using  the  word  "  organise,"  they  must  remember 
that  organisation,  even  if  developed  to  its  final 
point,  would  not  carry  them  far  without  the  one 
thing  needful,  which  was  intelligence. 

Prof.  WllXJAM  A.  Bone  said  he  thought  that  the 
British  people  were  apt  to  take  an  unduly  pessi- 
mistic view  of  their  performances  and  prospects  as 
an  industrial  nation,  and  to  depreciate  themselves 
quite  unnecessarily  in  the  eyes  of  the  world  at 
large.  But  what  were  the  actual  facts  ?  He 
would  venture  to  assert  that  any  competent  review 
of  our  economic  position  up  to  the  outbreak  of  the 
war  would  reveal  that  we  had  been,  and  still  were, 
the  greatest  and  most  successful  industrial  and 
mercantile  nation  in  the  world,  measured  by  out- 
puts or  trading  per  head  of  population.  As  a 
matter  of  fact  we  bought  more,  sold  more,  and 
made  more  per  head  of  population  than  any  other 
industrial  nation,  and  in  the  matter  of  mercantile 
marine  and  ocean  carrying  trade  we  were  not  only 
first,  but  beat  all  the  rest  put  together.  Ajid, 
leaving  out  of  account  the  iJOssil]le  effects  of  the 
war,  which  no  one  could  foretell,  he  saw  no  reason 
for  anytliing  but  confidence  in  our  economic 
position  as  a  whole. 

The  aniline  dye  industry  was  being  constantly 
trotted  out  by  our  pessimists  and  croakers  as  an 
example  of  our  failure  to  retain  and  develop  a 
scientific  industry  founded  upon  the  discoveries  of 
British  chemists,  and  undoubtedly,  if  the  manu- 
fa<ture  of  dyes  were  the  only  branch  of  chemical 
indu.stry  worth  considering,  a  strong  indictment 
against  the  nation  might  be  sustained.  But, 
relatively  speaking,  the  aniline  dye  industry  was 
of  quite  minor  importance,  and  those  who  argued 
othennse  showed  no  true  sense  of  proportion. 
There  had  been  economic,  as  well  as  educational 
reasons  for  Germany's  supremacy  in  the  aniline  dye 
industry  which  were  often  overlooked  by  our 
scientific  leatlers.  He  lielieved  that  if  the  whole 
output  of  "  chemicals  "  were  taken  into  considera- 
tion, it  would  be  found  that  we  turned  out  nearly, 
if  not  quite,  as  much  per  head  of  population  as  even 
fiermany,  where  chemical  industries  were  con- 
stantly being  held  up  to  our  admiration  as  being  so 
marvellously  efficient,  a.s  they  undoubtedly  are. 
Finally,  the  financial  basis  of  our  industrial  system 
was  undoubted!}'  far  sounder  than  that  of  Ger- 
many, and  if  (iermany  did  not  wiu  this  war  out- 
right in  a  way  that  would  enable  her  to  impose  her 
own  terms  on  us  (which  seemed  impossible),  her 
whole  financial  system  would  be  iiTetrievably 
ruined.  I 

He  thought  that  Mr.  Beilby  liad  hit  the  nail  on 
the   head   in    expre.ssing   the   opinion    "  That   the 
phenomenal  development  of  chemical  industry  in 
Germany  has  resulted  much  more  from  the  large    i 
command  of  chemists  and  engineers  of  sound  pro-    I 


fossional  training  and  ability  than  from  the 
po.s.session  also  of  an  even  larger  suppiv  of  research 
chemists  of  mediocre  ability."  lie  diil  not  wish, 
for  a  moment,  to  underrate  the  importance  of 
scientific  research,  either  for  its  own  sake,  or  on 
account  of  its  value  as  a  mental  discipline,  or  of 
its  direct  material  benefits.  But  in  their  zeal  for 
research,  our  academic  institutions  had  rather  over- 
looked the  importance  of  inijiarting  a  sound  pro- 
fessional training  to  the  average'  student  who 
wished  to  enter  the  ranks  of  industry.  Chemical 
technology,  as  a  subject  of  "  post-graduate  "  pro- 
fessional training,  had  Ijeen,  and  still  was,  strangely 
neglected  in  this  country  by  our  higher  academic 
institutions  ;  it  was,  so  as  to  speak,  the  Cinderella 
of  our  academics,  neglected  and  often  scorned  by 
her  elder  .sisters,  the  pure  sciences. 

He  had,  during  recent  years,  in  the  course  of 
professional  work,  seen  a  good  deal  of  the  organisa- 
tion of  the  fuel  and  iron  and  steel  industries  of 
Westphalia,  and  if  there  was  one  thing  about  it 
which  had  impressed  him  more  than  anot  her  it  was 
not  so  much  the  predominance  of  the  scientific 
investigator  as  the  number  and  uljiipiity  of  the 
highly  trained  metallurgical  chemists  and  engineers 
professionally  engaged  in  directing  the  smelting 
and  refining  processes  and  the  operations  of  the 
rolling  mills  and  forges.  And,  what  was  still  more 
important,  the  chemist  and  engineer  had  been  so 
trained  as  to  be  able  to  understand  clearly  each 
other's  ideas  and  point  of  view.  In  tlie  case  of  one 
of  the  largest  and  most  efficient  steel  works  in 
Germany,  which  he  had  visited  some  time  ago,  it 
was  the  custom  for  the  young  men  who  were  re- 
cruited as  engineers  from  the  Technical  High 
School  to  be  subjected  to  a  probationarj-  course  in 
the  works  chemical  department  under  the  direction 
of  the  chief  chemist,  in  order  that  when  they  were 
subsequently  given  responsible  posts  a,s  engineers 
in  charge  on  the  plant,  they  would  be  able  to  under- 
stand thoroughly  the  meaning  and  beaiing  of 
reports  and  recommendations  from  the  chemical 
department,  and  work  in  sympathy  with  those 
responsible  for  the  chemical  direction  of  the  various 
processes  involved.  A  better  correlation  of  the 
work  of  the  chemist  and  engineer  was  greatly 
needed  in  British  industrial  establishments,  and 
such  could  only  arise  from  a  sounder  professional 
training  of  our  would-be  technical  chemists  in 
academic  institutions.  And  if  the  average 
academic  mind  were  mors  familiar  with  economic 
and  industrial  conditioas,  far  more  attention  would 
be  paid  to  such  professional  training  and  far  fewer 
mediocre  persons,  with  little  el.se  than  a  so-called 
"  research  "  training  to  fall  back  upon,  would  be 
turned  out. 

With  regard  to  Professors  of  Applied  Chemistry 
being  called  in  as  consultants  by  manufacturers, 
he  thought  that  such  a  custom  had  already  been 
established  ;  indeed,  he  had  sometimes  heard  com- 
plaints on  the  part  of  short-sighted  academic 
people  that  their  colleagues  in  our  Faculties  of 
Technology  spend  too  much  of  their  time  in  con- 
sulting work.  Of  course  a  professor's  prime  duty 
was  towards  his  students,  but  it  was  not  only 
consistent  with  that  duty,  but  also  a  great  stimulus 
in  its  performance  that  he  should  be  constantly  in 
touch,  through  consultory  work,  with  all  the 
latest  industrial  developments,  and  the  connections 
so  formed  were  invaluable.  Indeed,  he  was 
emboldened  to  say  that  a  I'rofessor  of  Chemical 
Technology  whose  advisory  services  were  not 
sought  after  by  manufacturers  was  incompetent  to 
discharge  the  prime  duties  of  his  chair. 

Prof.  Arm.stkoxo,  in  reply  to  Prof.  Ivouis,  said 
that  with  regard  to  the  importance  of  chemists 
acting  as  consultants,  to  give  an  illustration,  the 
one  piece  of  training  in  scientific  method  which  had 
been  of  greatest  service  to  him.  in  the  course  of  his 
career,  he  believed,  was  that  which  he  had,  at  an 
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early  stage,  when  he  took  part,  for  the  first  time, 
in  an  important  patent  case  in  the  Law  Courts. 
The  manner  in  which  every  witness  was  cross- 
examined  as  well  as  examined,  every  statement 
made  thoroughly  tested,  went  far  beyond  the 
practice  of  the  lecture  room  and  of  the  laboratory 
in  completeness,  and  was  of  great  value  as  an 
exemplification  of  the  proper  method  of  arriving 
at  truth. 

As  to  the  stress  he  had  laid  on  the  superior  value 
of  Oxford  and  Cambridge,  the  question  was  a 
.social  one.  These  two  schools  would  long  continue 
to  attract  the  best  material  of  the  country,  nearly 
all  of  it,  in  fact,  on  account  of  the  social  advantages 
they  offer  and  the  prestige  they  rightly  enjoy  for 
this  reason.  It  was  therefore  of  the  utmost  im- 
portance that  the  training  they  gave  should  be  on 
right  lines. 

He  agreed  entirely  with  Dr.  Fowler  in  his 
estimate  of  the  greatness  of  the  work  done  in 
India — it  was  altogether  marvellous  what  a  few 
men  had  accompUshed.  But  hitherto  the  work 
had  been  mainly  administrative.  A  broader  type 
■of  intelligence  was  now  required,  however — men 
who  could  follow  up  the  work  of  the  political 
administrator  and  of  the  engineer  and  apply  science 
to  affairs,  especially  to  agriculture  and  industries. 

He  could  not  agree  with  Prof.  Bone.  When  in 
the  East  recently,  he  had  been  greatly  struck  by 
the  evidence  everywhere  of  the  efficient  com- 
mercial organisation  of  the  Germans.  If,  instead  of 
making  war  upon  us,  they  had  quietly  persevered, 
we  should  have  been  wiped  out  by  them  com- 
mercially, at  no  distant  date,  unless  we  had 
mended  our  ways  entirely  and  followed  their 
example.  Only  recently  \ve  had  been  told  that 
before  the  war  the  forging  of  large  shafting  for 
ships  was  ver>-  largely  in  German  hands  and  fast 
becoming  a  lost  art  here. 

Although  in  general  agreement  with  Dr.  Beilby, 
it  could  not  be  denied,  he  felt,  that  the  Germans 
had  shown  great  genius  as  chemists,  especially  on 
the  organic  side  ;  we  had  very  little  to  show  in 
comparison  with  their  achievements,  whatever  our 
latent  ability  might  be. 

In  conclusion,  he  could  but  insist  on  the  thesis 
he  had  sought  to  drive  home  that  day  :  that  it 
were  time  that  the  Society  woke  up  and  intervened 
actively  in  the  promotion  and  protection  of 
ehemical  industry.  A  great  responsibility  devolved 
upon  them  which  thev  must  not  disregard. 

The  Presidext,  referring  to  Prof.  Armstrong's 
remarks,  said  he  thougjit  it  only  fair  to  point 
out  that  the  Council  of  this  Society  had  not  been 
by  any  means  asleep,  although  it  had  not  meet 
vi'ith  so  much  encouragement  as  was  hoped  for. 

Visit  to  the  U.mversitt  Labor.^tories. 

On  Thursday  evening  a  large  number  of  the 
members  visited  the  extensive  laboratories  of 
the  Victoria  University.  The  party  ^\as  con- 
ducted over  the  building  by  the  Vice-Chancellor 
of  the  University  (Professor  Weiss),  Prof.  H.  B. 
Dixon,  Sir  Ernest  Rutherford,  and  Prof.  A. 
I/apworth.  In  Prof.  Dixon's  private  laboratory 
some  of  the  members  were  afforded  an  opport\inity 
of  seeing  the  apparatus  used  for  experiments  on  the 
adiabatic  comi>ression  of  gases,  and  an  experiment 
with  electrolytic  gas  was  shown. 

Prof.  H.  B.  Dixon  then  gave  a  short  lecture  on 
gaseous  combustion.  The  passage  of  an  explosion 
wave,  resulting  from  the  ignition  of  a  mixtvire  of 
carbon  monoxide  and  oxygen,  through  a  coil  of 
tuliing  25  feet  long  was  shown.  The  conditions  of 
combustion  of  ethylene,  methane,  and  cyanogen  in 
■oxygen  were  then  dealt  with,  and  the  lecturer 
■described  some  experiments  which  had  been  made 
to  determine  the  specific  heats  of  gases  at  high 
temperatures.  i)y  measuring  the  velocity  of  sound  I 
in  a  long  silica  tliilie.     The  combustion  of  coal  gas    i 


in  air  was  next  dealt  with,  to  illustrate  the  pro- 
pagation of  explosions  in  coal  mines,  and  it  was 
sho«Ti  experimentally  how  a  flame  would  pass 
quietly  and  smoothly  along  a  wide  tube  when 
started  at  the  open  end,  but  when  the  mixtuie  was 
ignited  at  the  closed  end,  the  flaaie  travelled 
smoothly  for  a  certain  distance  and  then  moved 
more  rapidly  and  with  explosive  violence.  The 
presence  of  a  barrier  of  incombustible  dust  in  the 
tube  had  no  appreciable  effect  in  checking  the 
flame.  The  failure  of  the  dust  barrier  might  be 
due  to  the  fact  that  the  flame  travelled  so  slowly 
that  it  could  pass  over  it,  or  so  rapidly  that  it  could 
jump  over  or  pass  through  the  barrier.  For  treat- 
ing coal  mines  it  would  probably  be  safer  to  "  salt  " 
the  mine  throughout.  FinaUy,  experiments  were 
shown  to  demonstrate  the  propagation  of  flame 
down  a  column  of  combustible  gas  mixture  by 
means  of  dusts ;  these  experiments  disproved  the 
old  theory  that  the  presence  of  inert  dusts  increases 
the  inflammability  of  gases. 

Sir  Ernest  Rutherford  gave  a  demonstration, 
in  the  Physical  Lecture  Theatre,  of  some  pro- 
perties of  radioactive  matter.  An  n-ray  tube  was 
exhibited  and  the  phosphorescence  produceel  on  a 
zinc  sulphide  screen,  on  willemite,  and  on  kunzite, 
was  shown.  It  was  stated  that  recent  experiments 
had  demonstrated  the  production  of  hydi-ogen  in 
addition  to  helium  froni  an  «-ray  tube.  The  con- 
densation of  radium  emanation  by  means  of  liquid 
air,  and  its  absorption  by  charcoal  were  then  shown, 
and  also  the  eft'ect  of  heat  in  increasing  the  radiation 
from  tubes  activated  by  radium.  The  production 
of  X-rays  from  a  Coolidge  tube  under  different 
current  densities  was  shown,  and  it  was  explained 
that  the  penetrating  power  of  the  rays  increases 
with  the  voltage  applied  up  to  14.5,000  volts, 
and  then  remains  constant  within  practical  limits. 
Even  the  maximum  penetrating  power  is  only 
three-tenths  that  of  7-radium  rays. 

Prof.  W.  J.  Pope  next  gave  a  demon.stration  of 
some  optical  properties  of  crystals.  A  number  of 
instances  of  the  "  interference  figiu-es  "  of  doubly 
refracting  crystals  were  projected  on  the  screen. 
These  included  sections  of  calcspar,  quartz, 
natural  and  artificial  rubies,  sanidine,  barytes, 
titanite,  aragouite  (showing  crystal  twinning),  and 
mica,  the  overlapping  faces  being  evident  in  the  last 
case.  Aj'tificial  twinning  was  shown  by  using 
superposed  sheets  of  mica.  Many  of  these  inter- 
ference figures  were  also  shown  in  the  form  of 
colour  photographs,  the  fidelity  of  the  reproduc- 
tion indicating  to  what  perfection  the  science  of 
colour  photography  has  now  been  developed. 
The  lecturer  then  showed  examples  of  poly- 
morphism, the  transformation  of  mercuric  iodide 
and  of  ammoniiuu  nitrate  being  demonstrated  by 
optical  projection.  Lastly,  a  number  of  instances 
were  shown  of  liquid  crystals  or  doubly  refracting 
liquids,  the  conversion  of  the  solid  into  a  refracting 
liquid,  and  finally  into  non-refracting  liquid,  by 
application  of  heat,  being  demonstrated  in  the  case 
of  a  number  of  cholesterol  esters  (acetate,  ben- 
zoate,  cinnamate,  auisate),  anisaldehyde,  p- 
azoxyanisol,  p-azoxyphenetol,  and  jj-azoxy- 
benzoic  ester. 

At  the  close  of  the  demonstrations,  the  President 
expressed  the  very  hearty  thanks  of  the  Society 
to  the  University  and  to  the  Lecturers,  for  afford- 
ing them  a  most  fascinating  evening's  entertain- 
ment. 


Friday,  July  IGth. 

THE     ECONOMIC    UTILISATION    OP     COAL 

AND  THE  PRODUCTION  OF  CHEAP 

POWER. 

BY    WALTER    F.    REID. 

There  is  no  need,  at  this  time  and  in  this  country, 
to  emphasise  the  importance  of  mechanical  power. 
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Not  only  our  economic  pro.spcrity,   l)\it   also  our 
national  exi.slonce  depcml   upon   it.     Although  it 
is  but  150  years  since  the  iiitroduition  of  the  .steain- 
vniiine.  yet  the  elTect  upon  niankiml  has  been  so 
jjreat  as  to  re volut ionise  the  lives  and  habits  of  all 
civilised    nations.      It    is    dillicult^  for   us    now    to 
realise  the  great  ad\antat;es  that  have  accrued  to 
VIS    through    the    substitution    of    mechanical    for 
manual    work.     The    father   of   scientific    writers, 
Aristotle,  said  more  than  two  thousand  years  ago  : 
*■  When  the  shuttle  can  work  totally  unaided  we 
may  perhaps  put  a  stop  to  slavery,"  not  before." 
The  automatic  looms  of  this  great  city  still  require 
A  little  help  to  keep  them  going  ;    but  steam  does 
the  bulk  of  the  work.     Now,  here  in  Manchester, 
1  would  Uke  to  allude  to  a  new  invention  wliich, 
possibly,  will   do  away  with  the  spinning  as  well 
as  the  \yeaving  of  textiles.      It  is  a  process  for  the 
production    of    textile    fabrics    such    as    are    now 
woven,  from  a  solution  of  cellulose.     The  pattern 
of  the  fabric  is  engraved  upon  rollers.     They  use 
cliiefly    muslin    patterns    now.     The    solution    is 
spread  upon  the  cylinder  and  a  knife  scrapes  the 
surplus    otif.     It    is    then    hardened    and    wound 
olY.     The  dyeing  is  done  in  the  solution  of   the 
cellulose.     That    process    of    manufacture    has    a 
t;reat  advantage,  as  the  fabric  is  not  acted  upon 
hy     water,     and     many     ladies'      hats     are     now 
trimmed  with  it  in  Paris.     But  now,  before  the 
possibilities  of  steam  are  nearly  exhausted,  a  rival 
force   appears    upon   the   scene   in   the   shape    of 
■electricity.    At  present  the  two  forces  often  work 
hand  in  hand,  and  more  electricity  is  stiU.  produced 
by  steam  than  by  any  other  power  ;    but  steam  is 
r.-vpidly  losing  its  supremacy,  and  it  behoves  us,  if 
we  can,  to  look  aheatl  and  see  what  the  effect  of  the 
■coming  changes  may  be  upon  those  industries  in 
which  we  are  interested.  In  considering  the  various 
sources  of  power,  we  must  bear  in  mind  that  theo- 
retically one  form  of  energy  is  convertible  into  any 
other  form  ;  as  von  Ilelmholtz  puts  it :  "  As  electric 
energy  is  of  the  same  order  as  mechanical  energy, 
these  two  varieties  can  be  transformed  integrally 
the  one  into  the  other."     It  was  from  von  Helm- 
lioltz  that  I  first  learned  a  little  of  mechanics,  and 
he  made  many  experiments  in  connection  with  the 
conservation  of  energy,  but  one  remark  he  made 
I  shall  never  forget  :    "  There  is  always  a  loss  we 
cannot    account    for."     In    the    British    Lsles    the 
chief  source  of  energy  is,  of  course,  coal.     Hitherto 
•we  have  drawn  most  lavishly  upon  our  supplies  of 
this   important   raw   material,    not   only   using   it 
•wastefuUy    ourselves,    but    also     exporting     large 
rjuantities,    even    to    our    keenest    trade    rivals. 
\'oicea  have   been  raised   in  warning  against  too 
lavish  a  use  of  the  valuable  resources  with  which 
nature  has  endowed  us  ;   and  a  Royal  Commission, 
jifter  a  long  and  thorough  investigation,  has  come 
to  the  conclusion  that  oiu-  stores  of  mineral  fuel 
■will  suffice  for  many  generations  to  come.     Even 
■sissuming  the  correctness  of  this  statement,  there 
may  still  be  cause  for  uneasiness  in  connection  with 
■some  of  our  most  important  industries.     It  is  very 
■satisfactory  to  us,  as  we  live  to-day,  to  have  these 
stores  of  energy  still,  but  the  idea  is  that  we  ought 
mt   really   to   deplete   the   world    of   stores   that 
cannot     be    replaced.     But,   as     Professor    Louis 
pointed  out   to   the   Royal   Commission,   we   find, 
though  there  has  been  a  larger  use  of  coal,   our 
stores   of   coal    are    not   decreasing,    through   the 
discovery  of  new  stores  of  coal,  the  Kent  coal  for  , 
instance.     While  the  cost  of  coal  to  the  manu- 
tacturer  is  increasing  from  year  to  year,  the  facilities 
for    transporting    manufactured    goods    from    one   [ 
country  to  another  are  increasing  rapidly,  so  that   j 
foreign  competition  presses  more  and  more  closely 
upon  us.     Part  of  the  increased  cost  of  coal  is  due 
to  the  increased  depth  of  our  mines,  and  part  to 
♦  ho  increase  in  the  cost  of  labour  and  the  expense 
of    the    numerous    Government    restrictions    and 


regulations  that  have  been  introduced  of  late  years. 
That  point  is  of  very  great  importance.  I  had  it 
from  mine-owners  that  the  cost  of  the  tJovernment 
regulations  comes  to  a  great  deal  per  ton  of  coal. 
I  need  not  mention  the  proportion,  but  the  cost 
of  providing  against  explosions  is  very  great.  There 
are  many  countries  whose  coal  resources  have 
scarcely  been  touched,  and  who  possess  more 
abundant  resources  than  ourselves.  At  the  Inter- 
national Geological  Congress  last  year  Mr.  D.  B. 
Dowling  gave  an  interesting  estimate  of  the  coal 
resources  of  the  world,  from  which  the  following 
figures  are  taken  : — 
.,    ^,     .  Million  tons. 

Aortti  America   5,073,4;U 

-i^"-'  l,27!i..'.S0 

•■iirupn      7S4  1  '10 

Oct'.inia    170.110 

Africa    J 57,^3.1 

South  ArneriC;!    32,097 

7,307,553 

I  think  I  ought  to  refer  to  the  statement  that 
cotton  is  absolutely  necessary  for  the  production 
of  high  explosive  shells.  The  fact  is  that  no 
cotton  is  usetl  in  the  production  of  those  shells. 
If  people  would  oidy  speak  of  the  branches  of 
science  with  wliich  they  are  acquainted,  it  wouUl 
be  very  much  better.  I  do  know  what  I  am 
speaking  about,  for  all  the  powder  being  used 
in  this  war  is  made  by  a  process  which  I  invented. 
Undoubtedly,  the  production  of  coal  is  an  extremely 
important  feature  in  the  present  war.  I  am  very 
sorry  to  say,  some  of  our  friends  in  South  Wales 
do  not  realise  the  importance  of  this.  The  greater 
part  of  tliis  store  of  coal  is  bituminous,  the  quantity 
of  anthracite  coal  available  in  Europe  being  : — 


Russia 

British  Islps  : — ■ 

S.  Wales S,085 

Scotland  2.'5»i) 

Ireland     172 

France  

Netherlands     

Italv     

Portugal  


I^liilion  tons. 
37,59y 


11,357 

1,B35 

120 

141 

20 

Outside  Europe  the  estimated  reserves  of 
anthracite  are  : — 

Million  tons. 

United  Statea      19,684 

Canada      2.185 

St)uth  America    700 

7ululand  and  Nat:il 10,700 

South  Africa  besides     960 

The  stores  of  fuel  available  for  mankind  are 
clearly  enormous  and,  if  they  were  uniforndy  dis- 
tributed, no  nation  woidd  have  any  cause  for 
anxiety.  Recent  events  have,  however,  shown 
that  no  nation  can  with  safety  depend  upon  its 
neighbours  for  the  supply  of  any  raw  material. 
Coal  products  are  now  indispensable  as  materials 
for  the  manufacture  of  high  explosive  shells  and, 
from  this  point  of  view,  it  will  be  interesting  to 
compare  the  coal  production  of  the  chief  countries 
of  the  world.  The  latest  returns  available  are  for 
1913,  when  the  coal  produced  was  : — 

Tons. 

China    14,000.000 

India     15,744,42! 

Japan  (1912)  19,515,285 

New  South  Wales      10,587,734 

New  Zealand  (1912)      2,177,615 

Austria-Hungary    43,743,000 

Belgium    22,858,4:-,0 

Franc* 42,671,000 

liermany      278,627,497 

Italy  (1912)     683,812 

Russia 25,772,700 

Spain  (1912)    3,126,006 

Sweden     363,965 

United  Kingdom    292,202,067 

Canada  (West)    7,072,051 

Cinada  (East)     8,801,216 

Mexico      1,000,0C0 

United  States     562,-595,519 

8.  Africa  and  other  countries     12,365,770 
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The  total  output  of   coal  in  the  whole  world 
during    1913   was,    therefore,    1.363.878,110   tons. 
In  1909  it  was  1.093,663,143  tons,  which  shows  an 
increase  during  that  period  of  about  25°(,-     Taking 
these  figures  as  a  basis,  and  assuming  that  Germany 
controls  about  one-half  the  coal  output  of  France, 
as  well  as  that  of  Belgium,  then  the  coal  output  at 
the  disposal  of  the  central  empires  is  366,564.4i7 
tons,  as  compared  with  411.238,173  tons  available 
for  oui'selves  and  our  allies.     The  way  in  which 
these  vast  quantities  of  coal  are  utilised  is  of  the 
greatest     national     importance    at    the     present 
moment.     For  the  production  of  powgr  alone  the 
supply  is  ample,  for  in  1905  Dr.  Beilby  estimated 
the  consumption  for  this  purpose  at  52  million  tons. 
But  he  also  states  that  the  average  consumption 
of  coal  for  steam-engines  is   5  lb.   per  indicated 
horse-power  per  hour,  while  it  should  not  exceed  | 
2  lb.     I  need  scarcely  say,  if  we  could  increase  the 
use  of  gas  for  power,  it  would  be  of  very  great  ] 
advantage,     I  know  that  the  Coal  Smoke  Abate-  l 
ment   Society   receive   many   letters   from   manu-   ! 
facturers,  thanking  them  for  assistance  given  in 
preventing  the  waste  of  fuel  in  the  form  of  smoke. 
There  is  no  doubt  that  the  atmosphere  of  London  i 
has  improved  very  much  of  late  years.     I  would  i 
also  Uke  to  refer  to  a  method,  which  is  a  model  of 
technical  research  and  is  due  to  Dr.  Carpenter,  tov 
eliminating  the  last  trace  of  sulphur  from  the  gas  in   \ 
our  cities.     The  great  reproach  of  the  use  of  gas  in 
the  cities  has  hitherto  been  that  it  still  contains 
sulphur.     In  the  future  we  shall  be  in  a  very  happy 
state  as  regards  the  use  of  gas  for  fires.     Prof. 
Bone  has  also  introduced  to  us  a  method  of  burning  [ 
gas  which  is  of  benefit  and  I  hope  he  will  tell  us  a  j 
little  more  about  it.     Jlore  than  one-half  of  the 
<^oal  used  for  the  production  of  steam  power  is  there- 
fore wasted.   Even  if  we  adopt  the  most  economical 
steam  plant  available  this  method   of  producing 
power  is  still  wasteful  compared  with  other  methods 
of  utdising  fuel  that  are  now  in  practical  use.     Ten 
years  ago  Dr.  Beilby  estimated  that  the  52  million 
tons  used  for  power  could  be  reduced  to  11  millions 
by  using  gas.     It  will  scarcely  be  disputed  that 
the    gas    engine   is   theoretically   a   more    efficient 
means   of   producing   power   from    coal   than    the 
steam-engine  ;    but  difficulties  in  the  case  of  large 
installations  have  limited   the   application  of  this 
power  to  smaller  units.     For  large  power  stations 
the  steam  turbine  still  maintains  its  position  and 
has  done  much  to  check  waste  in  fuel,  so  far  as 
steam   power   is   concerned.     Sir   Charles   Parsons 
states  that  the  highest  efficiency  realised  by  any 
steam  engine  up  to  the  present  is  about  12i  lb.  of 
steam  per  kdowatt-hour,  which  is  eciuivalent    to 
9-9  lb.  per  shaft  horse-power,  or  a  little  over  1  lb. 
of    good    coal    burnt    under    a    good    boiler.     By 
superheating  the  steam  a  slight  additional  economy 
may  be  effected,  to  the  extent   of   aljout    1  °o  for 
every  14°  C.  increase  of  temperature  of  the  steam 
delivered  to  the  engine.     Beyond  a  certain  tem- 
perature, however,  the  deterioration  of  the  plant 
more     than     counterbalances     the     increase     in 
efficiency. 

Quite  recently  the  steam  consumption  in  turbines 
has  been  still  further  diminished.  Mr.  Emil 
Garcke,  of  the  British  Electric  Federation,  Ltd., 
whose  organising  ability  has  done  so  much  for 
electric  traction  in  London,  informs  me  that  his 
Company  is  now  building  sets  o|  5000  k.w. 
capacity,  which  will  show  a  steam  consumption  of 
about  ii  lb.  of  steam  per  kilowatt  on  full  load. 
Sir.  Garcke  has  also  been  good  enough  to  send  me 
a  table  illustrating  the  diminution  which  has  taken 
place  in  the  cost  of  producing  electricity  at  the 
Power  Station  of  the  St.  Pancras  Borough  Council 
during  the  last  24  years. 

I  am  much  indebted  to  Mr.  Garcke  ior  picking 
out   a   typical   .station   in   London   in   which   the 


increase  in  efficiency  is  something  enormous.  Yoi» 
know  London,  and  know  how  the  underground 
railways  have  been  co-ordinated,  to  their  advantage^ 
This  great  economy  has  been  largely  due  to  ISir. 
Gaicke's  exertions. 

Lb.  of  steam  per  k.to.  required  hy  generating  plant. 


Type  of  engine. 

Dateinst'.Ued.        K.W. 

Full  load. 

Reciorccating      

ll:      :::::::: 

1)0 

Turbo  D.C 

Tnrbo  Alt 

*'  Ljungstrcni  "  Alt 

lK>.        (guaranteed) 

1891                     80 
1896                   130 
1899                    500 
1903           1         450 
1906                  1000 
1909           \       2200 

1914  1       1000 

1915  1       5000 

25 

26-6 

2S-1 

19-5 

17 

16-15 

12-75 

11-8 

Wliile  the  output  of  electricity  per  lb.  of  coal  is 
increasing  in  a  satisfactory  manner  the  actual  cost 
must,  to  a  great  extent,  depend  upon  the  price  of 
the  coal  on  the  spot.  In  the  London  district  the 
price  obtained  per  unit  varies  from  l-96d.  to- 
2-62d.  Such  prices  are  prohibitive  for  chemicaf; 
work. 

There  is  one  thing  I  would  like  to  say  about  the 
London  Electric  Generating  Companies.  We 
cannot  get  the  London  Companies  to  assist.  If 
you  want  to  start  an  electrolytic  industry  they  will 
make  no  reduction  in  their  rates.  If  you  want  to 
start  an  industry,  wldch  might  become  a  very 
great  one,  they  will  not  meet  you. 

For  comparison  some  of  the  prices  charged  per 
tmit  in  the  districts  where  coal  is  produced  will  be 
of  interest  :  Barnsley  l-78d.,  Bradford  114d., 
Dewsbury  1-S7d.,  Halifax  l-48d.,  Huddersfield 
l-32d„  Leeds  112d.,  Rotherham  l-3d.,  Sheffield 
113d.,  and  Wakefield  l-45d.  The  price  received 
for  energy  for  all  purposes  by  the  Yorkshire  Electric 
Power  Company  was  0-55d.  per  unit. 

■\Mien  we  compare  these  prices  with  those  paid 
in  other  great  cities  of  the  world  we  find  great 
dift'erences,  as  may  be  seen  from  the  following 
selection  :  Paris  51d..  Berlin  l-7d.,  Hamburg 
30Sd.,  New  York  2-6d.,  Boston  2-7d.,  Cliicago- 
109d.,  Buenos  Aires  2-75d. 

In  the  great  majority  of  the  cases  quoted  the- 
power  is  derived  from  coal  mined  and  transported 
in  the  usual  manner.  In  the  light  of  modern 
technical  progress  it  does  not  appear  necessary  that 
the  coal  should  be  mined  and  brought  to  the  surface- 
at  great  expense.  An  enormous  saving  coidd  be 
effected  by  extracting  the  coal  from  the  face  of  the 
seam  by  mechanical  means  and  converting  it  into- 
gas  in  the  mine.  Power  could  be  produced  from 
the  gas  on  the  spot  and  transmitted  to  any  required 
distance  by  electricity.  It  is  just  possible,  if  an 
alteration  were  made  in  the  getting  of  coal  and  the- 
production  of  gas,  the  price  might  be  reduced  by 
one  half.  The  electric  current  produced  in 
this  way,  might  well  compete  -with  that  derived 
from  water  power  in  a  distant  country.  Even 
^vith  coal  mined  in  the  usual  way,  gas  power 
appears  to  be  the  cheapest  form  of  energy  generally 
available  to  us  in  England.  The  value  of  the  by- 
products and  the  inferior  quality  of  the  coal  that 
can  be  used  do  much  to  diminish  the  actual  cost  of 
the  power.  It  seems  to  me  almost  stupid  that 
wlien  only  the  power  of  the  coal  is  required  one 
should  raise  the  coal,  ash  and  all.  from  the  mine 
by  mechanical  means,  when  it  is  possible  to  produce- 
gas  in  the  mine  that  would  raise  itself.  It  could 
quite  easily  be  done.  There  is  not  the  slightest 
doubt  in  my  mind,  that  it  can  he  done,  but  I 
know  it  is  very  up-hill  work  to  try  to  introluce- 
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a  new  methoil.  To  a  Society  of  which  Dr.  Ludwiy 
Mond  was  President,  Mend  power  gas  needs  no 
introduction.  It  has  stooil  tiie  test  of  time  and, 
where  cheap  slack  coal  is  obtainable  and  the  in- 
stallation is  sullicientlv  lari^e  for  the  recovery  of 
the  by-products,  it  is  probably  the  cheapest  source 
of  power  now  available.  About  nine-tenths  of  a 
pound  of  common  slack  will  develop  one  horse- 
power, and  the  liot  gases  from  the  engine  can  also 
be  utilised. 

I  may  mention  that  one  of  the  developments  in 
th«  use  of  ga.s  is  that  the  hot  waste  products  of 
combustion  fr<im  t  he  gas  engine  are  further  utilised 
for  the  production  of  power. 

In  plant  of  this  description  a  special  feature  is 
made  of  the  recovery  of  the  by-prodlu-ts,  especially 
the  ammonia.  The  .Moore  gas  producer  claims  to 
do  this  effectually  and  at  a  minimum  cost.  Ordin- 
ary town's  gas  is  generally  too  expensive  to  compete 
with  producer  gas  in  the  case  of  large  installations  ; 
but,  for  small  units  it  has  great  advantages.  With 
gas  costing  Is.  per  1000  cub.  ft.  each  brake  horse- 
power costs  about  0-2  Id.   per  hour. 

One  cannot  dogmatise  with  regard  to  the  source 
of  power  in  any  particidar  instance.  One  must 
go  into  the  conditions  of  the  case.  I  have  factories 
with  engines  that  have  been  in  fifty  years  and  it 
does  not  pay  me  to  take  them  out.  If  I  took 
them  out  I  would  have  to  scrap  the  engines  aud 
take  the  boilers  out  and  buy  gas  or  electric  engines. 
I  hope  you  do  not  expect  me  to  generaUse,  but 
only  to  show  what  can  be  done,  if  one  starts  with 
money  in  one's  pocket  for  a  new  installation. 

Gas  produced  from  other  materials  than  coal  has 
been  successfully  used  as  a  source  of  power.  Peat 
has  completely  supplanted  coal  for  the  last  four 
years  in  an  important  factory  at  Portadown.  in 
Ireland,  with  a  sa%'ing  in  cost  of  more  than  50  °n. 
Many  plants  for  producing  power  from  waste  wood, 
tan,  and  other  waste  products  have  been  erected 
and  worked  \vith  profit  to  the  manufacturers  con- 
cerned ;  but  such  materials  are  not  available  in 
such  quantities  as  to  provide  a  general  source  of 
cheap  power.  In  some  cases  the  by-products  are 
very  valuable,  and  such  plant  might  be  worked 
at  a  loss  as  regards  the  power,  but  at  a  profit  as 
regards  the  whole  undertaking,  and  by-products. 
One  could  recover  acetone,  alcohol,  acetic  acid, 
etc.,  and  the  value  of  these  products  would  con- 
tribute towards  the  cost  of  the  power.  In  some 
cases,  where  wood  waste  is  produced  one  may  have 
to  pay  for  its  removal  ;  the  special  conditions 
differ  m  each  case.  However  cheap  these  materials 
may  be  at  the  moment,  when  a  demand  for  them 
arises  the  price  increases.  For  this  reason  I  do  not 
include  oil  among  cheap  sources  of  power.  The 
chemist  is  devoting  his  attention  to  oils  of  all 
descriptions,  and  better  uses  will  be  found  for  them 
than  burning  them  as  a  source  of  energ>-.  It  may 
be  contended  that  oil  can  be  used  very  much  more 
cheaply  than  other  things.  But  our  oil  stores  are 
getting  very  rapidly  depleted,  much  more  rapidly 
than  coal,  and  recent  advances  in  chemistry  show 
that  even  mineral  oils  can  lie  used  for  building  up 
chemical  products,  for  which  they  have  not  been 
so  used  in  the  past.  You  may  take  oil  as  a  raw 
material,  and  by  putting  it  through  a  number  of 

Processes  you  may  finally  get  valuable  products, 
have  tried  a  number  of  experiments,  especially 
in  producing  a  substitute  for  petrol.  A  simple 
solar  oil  has  produced  75  "„  of  spirit,  as  used  in  the 
ordinary  motor-car.  Therefore,  I  do  not  include 
oil  in  my  sources  of  cheap  power. 

Hitherto  I  have  spoken  of  gas  engines  of  the 
reciprocating  type  ;  but  the  gas  tiirbine  has  now 
arrived,  and  has  come  to  stay.  The  difficulties 
arising  from  the  action  of  the  high  temperature  on 
the  turbine  blades  are  being  surmounted. 


Here,  in  the  city  where  Crossley's  have  their 
factory,  I  need  not  say  much  about  that,  but  the 
reciprocating  gas  engine  may  be  sviperseded  ; 
the  gas  turbine  has  arrived  and  will  be  used  more 
and  more.  The  wear  of  the  turbine  blades  has 
been  diminished  liy  a  very  profuse  "  scavenging  " 
with  a  current  of  air.  It  seems  to  me  that  in  that 
way,  whilst  they  may  not  have  actually  surmounted 
the"  difficulty,  they  are  on  the  way  to  it,  and  to  get 
larger  units.  I  believe  there  is  a  1000  h.p.  gas 
turbine  being  used  at  the  present  moment. 

Natural  gas  as  a  source  of  power  possesses  great 
importance  in  some  countries  ;  but  the  small 
occurrence  of  that  useful  prodvict  in  this  country 
precludes  its  use  on  a  commercial  scale. 

There  is  only  one  place  in  England  where 
natural  gas  is  being  used  for  lighting.  That  gas 
has  a  peculiar  composition  and  contains  a  larger 
proportion  of  methane  than  any  other  natural 
gas  with  which  I  am  acquainted.  This  also  might 
serve  as  a  raw  material  for  important  organic 
chemical  products. 

I  come  now  to  our  great  competitor  as  a  means 
of  power  production — water  power.  The  French 
have  rightlv  named  it  "  La  Houille  Blanche," 
White  Coal.  For  many  purposes,  especially 
for  the  production  of  electricity,  it  has  no  rival, 
and  it  is  fortunate  for  those  who  have  to  com- 
pete with  it  that  the  chief  sources  of  water  power  are 
generallv  situated  at  a  distance  from  industrial 
centres.  The  cost  of  water  power  depends  to  a  great 
extent  upon  the  natural  features  of  the  locality,  and 
especially  the  capital  expenditure,  which  in  some 
cases  is  verv  considerable.  I  have  seen  estimates  of 
cost  in  which  the  cost  of  renewal  of  plant  was 
obviouslv  too  low  and,  in  some  locaUties,  interrup- 
tions in  working  are  frequent.  In  places  where  the 
water  supplv  in  summer  is  mainly  dependent  upon 
the  melting  of  glaciers  or  snow-fields,  regularity  of 
working  may  be  obtained  without  too  heavy  an 
expenditure  on  storage  r^ervoirs. 

We  do  not  hear  very  much  about  stoppages  in  ■ 
working  in  such  cases.  I  was  in  an  installation  m 
the  Alps  one  day  when  flood  water  came  down, 
and  the  work  was  stopped  suddenly.  With  the 
water  came  a  forest  of  trees,  some  of  them  a  foot 
in  diameter.  But  the  channel  was  cleared  in 
twenty-four  hours  and  work  started  again.  But 
longer  interruptions  take  place  in  some  cases 
from  the  want  of  water,  not  from  the  excess  of  it. 

In  Great  Britain  the  catchment  areas  of  our 
livers  ane  too  small,  and  the  height  of  our  moun- 
tains is  insufficient  to  >-ield  the  amount  of  power 
obtainable  in  some  continental  countries.  In 
Scotland  there  are  a  number  of  locahties  where 
small  installations  might  be  possible  ;  but  it  must 
not  be  forgotten  that  the  percentage  of  general 


charges  rises  verv  rapidly  when  the  installation  is 
loo  small.  An  interesting  article  on  Highland 
Water  Power  was  published  by  Mr.  A.  Isewlands 
in  1912,  together  with  a  map  indicating  the  chief 
localities  where  water  power  might  be  made 
avaUable.  Mr.  Newlands  has  published  some 
interesting  information  which  I  am  sure  he  will  l)e 
pleased  to  send  to  anyone  who  asks  lum.  He  is 
engineer  to  the  Highland  Hailway  Company. 
Water  is  available  in  dilt'erent  locahties  and,  for 
small  powers,  might  be  utilised.  To  keep  the 
people  in  the  Highlands  will  be  a  very  great 
advantage,  and  if  anything  can  be  done  to  utilise 
this  avaUable  water  power  for  small  industries, 
I  thmk  it  ought  to  be  done.  The  British  Science 
Guild  recentlv  pubUshed  an  article  on  the  Con- 
servation of  Water  Power,  in  which  I  constructed  a 
map  showing  those  areas  in  Great  Britain  and 
Irefend  in  which  the  altitude  exceeds  1000  feet,  and 
the  rainfall  is  mere  than  CO  in.  per  annum.  Thoe 
areas  are  the  most  favourable  for  water  power. 
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and  would  be  still  further  improved  by  a  judicious 
scheme  of  afforestation. 

I  think  it  would  be  wise  if  the  Government 
could  see  their  way  to  take  control  of  these  water 
areas  so  that  we  did  not  get  the  state  of  tilings 
which  exists  in  some  countries,  where  the  water 
powers  have  been  snapped  up  and  are  held  by 
people  who  ask  a  great  price  for  them.  It  is  a  new 
development  with  which  the  Government  shoiild 
deal  soon.     Later  on  it  vriU  be  too  late. 

The  greatest  water  power  that  we  possess  is 
undoubtedly  that  of  the  waves.  I  do  not  refer 
to  the  tidal  movement  of  the  ocean,  although  the 
energy  to  be  derived  from  that  source  would  be 
con.siderable,  but  to  the  ceaseless  pulsation  of  the 
sea  upon  our  shores.  The  average  height  of  the 
Atlantic  waves  is  above  5  feet,  and  the  interval 
between  two  waves  about  20  seconds.  A  wave 
5  feet  high  and  150  feet  long  produces  energy  equal 
to  10  horse-power,  or  30  horse-power  per  minute. 
It  is  cjuite  marvellous,  if  one  examines  the  figures, 
to  see  how  real  the  power-content  of  waves  is.  As 
coal  gets  dearer  there  are  many  spots  about  the 
coast  where  I  think  the  waves  might  be  utilised. 
JIany  inventors  have  devised  methods  for  utilising 
wave  power,  some  of  which  would,  no  doubt,  be 
effective  ;  but  the  stimulus  of  dear  coal  did  not 
then  exist,  nor  had  the  electric  transmission  of 
power  been  worked  out.  When  a  simple  and  cheap 
method  of  storing  energy  is  discovered,  both  wave 
and  wind  power  will  become  useful  substitutes  for 
coal,  wliich  will  then  occupy  the  more  important 
position  of  a  raw  material  for  countless  chemical 
industries. 

I  would  like  to  point  out  with  regard  to  lighting, 
that  there  are  several  other  points  that  I  have  not 
referred  to  in  consumption  of  coal  for  the  pro- 
duction of  light.  For  producing  light  we  consume 
an  amount  of  energy  that  is  extremely  wastefvU. 
There  are  lights  in  nature  where  but  a  small 
proportion  of  the  energy  is  lost.  For  instance, 
'  there  are  the  fire-fly  and  the  glow-worm.  We  have 
there  a  very  small  consumption  of  mechanical 
energy,  and  I  think,  in  time  to  come,  chemists 
will  be  able  to  produce  a  substance  of  that  kind, 
so  that  you  can  carry  in  your  waistcoat  pocket 
the  means  of  producing  abundant  light. 

The  utilisation  of  coal  by  burning  is  a  most 
barbarous  method.  Those  who  come  after  us 
wUl  be  surprised  that  we  used  it  in  that  way. 
I  think  there  is  only  one  substance  now  being 
produced  by  the  direct  chemical  treatment  of  coal. 
It  is  made  in  Germany  and  called  montan  wax. 
It  has  a  melting  point  of  90^  C.  I  think,  in  time, 
we  shall  be  utilising  the  different  constituent  parts 
of  the  coal  without  first  destroying  the  coal  by 
heating  it. 

Discussion. 

Professor  W.  A.  Bone  said  they  had  heard  so 
much  recently  about  the  importance  of  acquiring 
more  trade  in  aniline  dyes,  that  manufacturers 
were  apt  to  forget  the  much  greater  importance  of 
the  raw  material  which  formed  the  ba«is  of  the 
dyeing  industry.  He  thought  that  chemists  were 
less  ahve  than  engineers  to  the  importance  of 
fuel  economy,  but  before  the  greater  part  of  the 
realisable  economies  could  be  acliieved,  chemists 
would  have  to  play  a  leading  part. 

With  regard  to  power  production,  he  advocated 
the  establishment  in  every  large  industrial  concern 
of  a  special  department  of  fuel  control,  inasmuch 
as  the  cost,  in  apparatus  and  staff,  of  such  a 
department  was  trivial  compared  with  the  saving 
of  fuel  which  could  be  effected.  In  the  iron 
and  steel  industry,  it  was  now  possible  on  a 
modern  plant,  comprising  by-product  coking 
ovens,  blast  furnaces,  steel  furnaces,  and  rolling 


mills,  to  smelt  the  iron  ore,  convert  the  pig  iron 
into  steel,  and  finally  to  roll  the  ingots  into  rails, 
plates,  or  girders  with  the  expenditiu-e  of  no  more 
coal  than  had  to  be  charged  into  the  coke  ovens 
to  provide  the  coke  requisite  for  the  blast  furnace, 
and  even  this  achievement  did  not  exhaust  all  the 
economies  that  were  possible  in  the  manufacture 
of  steel  under  an  efficient  fuel  control. 

Although  he  was  not  much  in  favour  of  Govern- 
ment intervention,  or  the  calling  in  of  Government 
"  aid,"  as  it  was  sometimes  euphemistically  called, 
in  matters  relating  to  industrial  operations  (except 
of  course  to  safeguard  the  life  and  health  of  the 
worker),  he  called  attention  to  the  very  valuable 
reports  upon  coal  and  its  uses  which  had  been 
issued  from  time  to  time  within  recent  years 
by  the  United  States  Geological  Survey  and  Bureau 
of  Mines,  as  well  as  by  the  University  of  Illinois 
and  the  Canadian  Government.  He  thought  that 
the  British  Government  ought  to  organise,  through 
and  in  association  with  University  Departments 
of  Fuel  Technology,  a  systematic  survey  of  British 
coals  from  a  chemical  point  of  view.  People  were 
so  apt  to  speak  of  co9,l  as  though  it  were  a  chemically 
uniform  material,  whose  composition  and  Ijehaviour 
varied  within  quite  narrow  limits,  and  those  who 
acted  on  any  such  supposition  often  made  very 
costly  mistakes.  And  in  view  of  future  uses  of 
coal,  other  than  as  a  mere  combustible,  such  a 
survev  seemed  almost  imperative,  and  he  hoped 
that  Ihe  Society  of  Chemical  Industrj-  would  see 
that  steps  were  "taken  to  initiate  it. 

In  response  to  Mr.  Reid's  suggestion  that  he 
should  say  something  about  '  surface  com- 
bustion "  ievelppments,  time  did  not  permit  of 
going  into  details,  but  surface  combustion  boilers 
had  now  been  working  quite  satisfactorily  on 
coke  oven  gas  for  two  or  three  years,  giving  a 
very  high  evaporation  per  square  foot  of  heating 
surface  and  aij  over-all  efficiency  of  full}-  90% 
in  the  net  calorific  value  of  the  gas.  The  practical 
limit  for  the  cooUng  of  the  combustion  products 
in  the  system  seemed  to  be  about  120°  C.  It 
could  be  substantially  Icnver  but  for  the  sulphur 
compounds  in  the  gas.  The  economies  reaUsable 
by  the  proper  adoption  of  surface  combustion 
methods  in  lugh  temperature  furnace  work  were 
unapproached  by  any  other  system  he  had  yet 
come  across. 

Prof.  Henry  Louis  said  that  Mr.  Reid  had 
fairly  covered  the  subject  of  the  wastage  that  was 
taking  place  in  the  utilisation  of  our  great  national 
source  of  energy,  but  he  had  confined  himself  to 
one-third  only  of  the  %%  hole  question  of  the  waste  oi 
coal.  Coal  was  used  for  the  generation  of  power, 
for  the  production  of  heat,  and  in  metallurgical 
operations  ;  Dr.  Bone  had  alluded  to  the  possibility 
of  economies  in  the  last-named,  and  there  were 
many  other  directions  in  which  the  metallurgist 
could  learn  to  economise.  The  same  might  be 
said  as  to  the  use  of  coal  as  a  source  of  heat  ; 
for  example,  the  central  heating  of  blocks  of 
buildmgs,  as  carried  out  on  the  Continent,  might 
be  quoted.  He  proposed,  however,  to  follow  Sir. 
Reid,  and  to  confine  liis  remarks  to  economies  in 
the  use  of  coal  as  a  source  of  power,  in  which  form 
coal  formed  the  basis  of  practically  all  bur  British 
industries.  Coal  had  risen  sharply  in  price  lately, 
but  the  general  tendency  for  many  years  had  been 
upwards  ;  Prof.  Louis  had  given  the  suliject  close 
attention,  and  his  conviction  was  that  manufac- 
turers must  make  up  their  minds  to  face  an  in- 
creased cost  of  coal  in  the  future.  Proljably  7o  % 
of  the  first  cost  of  coal  was  labour  ;  one  of  the  very 
few  results  of  the  war  that  could  safely  belpredicted 
was  that  labour,  already  powerfid,  woidd' become  a 
far  more  pot-ent  factor  for  good  or  ill  than  it  had 
been  in  the  past.     It  was  quite  true  that  an  ex- 
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ressive  price  of  coal  would  be  the  death-knell  of 
many  British  iuilustvies,  and  might  even  brin;; 
about  the  decadence  of  the  nation  ;  it  would 
certaiidy  produce  conditions  under  which  the 
coiU  miner  would  sutler  aloni;  with  the  rest  of 
the  nation.  Unfortunately,  however,  as  Soutli 
Wales  wa.s  showing  them  to-day,  the  coal  miners' 
demands  would  not  be  restrained  in  the  shghtest 
by  any  considerations  of  national  welfare,  and 
no  risk  of  future  disaster  would  have  the  slightest 
influence  on  the  coal  miners  and  their  leaders. 
These  considerations  wcigheil  witli  him  ■nhen 
he  warned  them  not  to  expect  cheap  coal  in  the 
future.  Other  items  of  cost  were  also  likely  to  go 
up  ;  for  example,  pit  timlier,  which  had  cost  on 
the  average  something  like  Ud.  per  ton  of  coal 
wrought,  was  now  much  dearer  than  it  had  been, 
and  here  too  it  was  probable  that  liigher  prices 
would  rule  in  the  future.  The  same  might  be  said 
of  practically  every  other  item  on  the  cost  sheet. 
As  regards  the  Government  regulations,  to  which 
Mr.  Held  had  referred,  some  were  no  doubt  beneficial 
and  tended  to  make  for  increased  safety,  but  some 
were  unnecessary  and  uudvdy  onerous.  It  was 
a  common  complaint  amongst  colliery  managers 
that  their  days  were  taken  up  in  signing  blue  paper 
forms  when  they  ought  to  be  underground  looking 
after  the  safety  of  their  pits. 

-Mr.  Reid  had  referred  to  (he  utilisation  of  peat, 
but  he  (Professor  Louis)  thought  that  he  had  laid 
barely  enough  stress  upon  this  .subject.  In  proof 
of  its  importance  he  referred  to  a,  recent  publica- 
tion by  the  Canadian  Department  of  Mines  ("  Peat, 
Ijignite  and  Coal,"  by  B.  F.  Ilaanel),  in  wliich  the 
possibility  of  the  economical  generation  of  power 
from  peat  was  clearly  brought  out,  and  accounts 
given  of  the  places  in  Germany  and  elsewhere, 
where  this  was  actually  being  done. 

Water-power,  where  available,  was  an  admirable 
source  of  energy,  and  its  fuller  utilisation  would 

EowerfuUy  supplement  our  coal  resources,  lie 
ad  had  a  gootl  deal  to  do  at  various  times  with 
water-power  schemes  in  .Scandinavia,  and  he  had 
on  more  than  one  occasion  been  offered  high 
tension  electric  current,  delivered  to  factory 
terminals  alongside  deep  water  harbours,  for 
about  aOs.  per  kilowatt-year  all  the  year  round. 

Perhaps  Mr.  Reid's  main  thesis  was  that  the 
gas-engine  and  not  the  steam-engine  was  to  be  the 
engine  of  the  future.  Per.sonally  he  had  his 
doubts  on  that  point.  On  a  really  large  scale  he 
thought  that  to-day  it  was  as  cheap  to  generate 
electric  currcTit  by  "steam  na  by  gas,  and  smaller 
industries,  that  could  not  deal  with  .such  large 
units,  woubl  probably  be  better  served  by  central 
electric  power  svipply  statioius.  A  good  example  of 
this  class  of  work  was  to  lie  fi>imd  in  the  operations 
of  the  great  Electric  Supply  Company  which 
supplied  the  counties  of  Northumberland  and 
Durham.  The  main  generating  stations  used 
turbo-generators,  but  at  any  point  on  the  system 
where  there  was  surplus  power  available,  e.ij..  at  a 
coke-oven  or  blast-furnace  plant,  the  Supply 
Company  w-as  prepared  to  purchase  current.  It 
might  easily  happen  that  a  large  works  or  a  large 
colliery  on  "the  system  found  it  advantageous  to 
lay  down  its  own  generating  station  for  its  normal 
requirements,  with  the  further  advantage  that 
in  ca.ses  of  breakdown  or  of  emergency,  it  could 
get  current  from  the  mains  of  the  Supply  Com- 
pany ;  smaller  works  found  it  preferable  to  rely 
wholly  upon  the  latter.  He  believed  he  was  right 
in  saying  that  there  was  no  longer  a  single  steam 
engine  in  any  of  the  shipyards  on  Tyne-side, 
electricity  having  everywhere  replaced  steam. 
His  own  view  as  regards  gas  vcrsnH  steam-engines 
was  that  both  must  continue  side  by  side  ;  some 
coals  are  best  adapted  to  steam-raising,  some  to 
the  generation  of  gas,  and  he  himself  thought  that 


there  was  an  ample  fleUl  for  both  mctbolfs  for  some 
time  to  come. 

Mr.  Reid's  suggestion  of  gasifying  coal  under- 
ground was  no  doubt  attractive,  b\it  he  feared  it 
was  inipracticat)le.  As  the  law  now  stands,  it 
would  be  illegal  to  put  in  a  gas  gcnei'ator  under- 
ground, ami  there  was  a  good  deal  to  be  .said  for 
this  prohibition.  Whilst  it,  could  be  made  quite 
safe  under  normal  conditions,  anything  going 
wrong,  a  breakdown  of  the  fan,  a  change  in 
ventilating  conditions,  etc.,  might  easily  flood  the 
workings  with  carlion  monoxide,  and  (his  was  too 
grave  a  danger  to  risk.  Furthermore,  the  cost  of 
underground  generators  would  be  formidable  ; 
anyone  who  had  had  to  do  with  steam  boilers 
underground  knew  how  much  more  expensive  it 
was  to  generate  steam  below  thati  above  groimd, 
and  how  much  more  had  to  be  spent  on  up-keep. 
Finally  the  cost  of  winding  coal  was  a  very  small 
proportion  of  the  total,  and  this  was  the  only 
saving  that  woidd  be  elTectcd  ;  men  would  still 
have  to  ride,  pumping  and  ventilation  wouhl 
stUl  be  required,  so  that  very  little  saving  would 
be  really  cH'ected. 

Tiiere  was  one  very  serious  element  of  wa.ste 
that  Mr.  Reid  had  not  touched  upon,  jierhaps  the 
most  serious  because  the  most  easily  prevented, 
and  that  was  the  waste  of  small  coal  in  the  pit, 
which  went  on  to  an  outrageous  extent.  In 
collieries  in  the  Midlands  coal  was  loaded  not  with 
the  shovel  Init  with  forks  with  H-iiuh  tines,  and 
similar  waste  took  place  in  South  Wales.  Jle  had 
no  exact  figures,  but  he  esliinntcd  that  in  these 
districts  about  15"^,  of  the  coal  was  being  aljso- 
lutely  wasted  and  left  in  the  pit,  \vlure  it  often 
constituted  a  source  of  danger.  This  coal  was 
just  as  good  in  composition  as  the  coal  that  was 
brought  up,  though  of  course  not  so  salealile.  It 
was  simply  left  in  the  pit,  because  if  it  «  ere  brought 
up,  the  men  would  insist  upon  being  paid  for  it 
at  full  hewing  price,  which  was  more  than  its 
market  value.  On  account  of  the  system  of  pay- 
ment arranged  between  the  colliery  owners  and 
the  men,  a  national  asset  was  being  deliberately 
and  irretrievably  wasted.  Here,  surely,  was  a  case 
where  Government  ought  to  interfere.  They  did 
not  do  so  because  such  interference  might  lose 
them  votes,  and  so  it  was  better  that  the  nation 
sliould  sutler.  There  was  no  reason  why  this 
coal,  which  after  all  was  the  property  of  the 
nation  in  the  ultimate  sense,  should  be  wasted 
except  the  apathy  of  the  Govermncnt.  The 
nation  had  divested  itself  of  the  ownership  of  its 
minerals,  wisely  and  properly,  as  be  held,  but  it 
was  with  the  object  that  these  minerals  should 
be  worked  for  the  advantage  of  the  naticju,  and 
the  nation  was  fully  entitled  to  interfere  when 
its  assets  were  being  wasted  without  benefit  to 
anyone.  This  was  perhaps  the  readiest  and  one 
of  the  most  important  methods  of  fuel  economy 
that  could  be  suggestiMl. 

Dr.  Charl?:s  CxuPEXXKit  considered  the  remarks 
of  Professor  Louis  a  valuable  addeiulum  to  the 
paper  thev  had  just  heanl  read.  Remembering 
the  importance  of  the  coal  fiehls  as  a  national  asset, 
it  was  essential  that  they  should  be  utilised  as 
well  as  developed  to  the  greatest  advantage.  If 
the  control  of  mines  had  Ijeen  placed  in  similar 
hands  to  those  which  alkali  makers  worked  under, 
he  thought  there  would  be  little  cause  for  com- 
plaint. His  belief  that  an  export  duty  should  be 
re-imposed  upon  coal,  had  l>een  confirmed  by  the 
opinions  expressed  to  him  by  agents  and  dealers 
in  coal  on  a  very  large  scale.  The  return  from 
such  a  duty  might  advantageously  be  applied  to 
objects  of  "national  importance,  as  for  instance 
the  upkeep  of  a  Navy  on  a  scale  essential  for  our 
protection.  Mr.  Rei'd  had  very  forcibly  drawn 
attention  to  the  importance  of  snl)stituting  gaseous 
for    solid    fuel.     His    remarks    were    particularly 
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applicable  to  chemical  industry,  as  the  advan 
tages  derived  in  control  of  temperature  and 
simplicity  of  working  were  so  much  greater  than 
was  possible  under  any  other  system.  With 
regard  to  the  de-sulphurising  process  referred  to 
by  him,  it  might  interest  the  meeting  to  know 
that  they  were  now  trying  the  waste  material 
picked  out  at  the  pit's  mouth  for  increasing  the 
production  of  sulphuric   acid. 

Mr.  H.  L.  Terry  suggested  that  a  systematic 
survey  and  analysis  of  British  coals  would  be  of 
great  value.  For  example,  the  percentage  of 
phosphorus  in  coal  was  seldom  reported  in  analyses 
in  tills  country,  but  frequently  it  was  of  great 
importance  that  it  should  be  known.  As  regards 
montau  wax,  he  was  under  the  impression  that  it 
was  extracted  from  certain  German  lignites  by 
means  of  a  solvent. 

Mr.  J.  A.  Weil  said  he  believed  that  montan 
wax  was  produced  at  Halle. 

The  President  said  with  regard  to  low  tempera- 
ture distillation  of  coal,  it  seemed  to  him  that 
when  the  technical  difficulties  were  overcome 
there  would  be  a  very  valuable  method  for  the 
economic  utilisation  of  fuel.  He  asked  5Ir.  Reid 
if  he  could  give  them  any  information  as  to  any 
direct  method  of  converting  the  chemical  energy 
of  coal  into  electrical  energy.  As  regards  the 
production  of  cheap  power,  he  did  not  note  that 
Mr.  Beid  had  referred  to  what  was,  to  his  mind, 
a  valuable  source  of  cheap  power,  namely,  alcohol. 
We  could  produce  alcohol  cheaply  and  the  use  of 
it  for  combustion  must  come. 

Mr.  D.  Brown  remarked  that  Jlr.  Reid  spoke 
of  cotton  as  not  being  used  for  explosives.  Was  it 
not  used,  he  asked,  for  propelling  explosives  ? 

Mr.  J.  A.  Weil  said  that  in  a  large  central 
station  in  Hungary,  gas  engines  of  2100  h.p. 
were  in  use  and  were  supplying  current  over  a 
verv  wide  area. 

Mr.  Thomas  Tyrer  said  that  Mr.  Reid's  reference 
to  alcohol  suggested  that  since  the  commencement 
of  the  war,  consideration  of  the  alcohol  question 
from  the  fuel  point  of  view  had  been  held  up. 
Some  time  ago  an  International  Conference  was 
promoted  by  the  Union  of  Motor  Manufacturers  and 
Users.  One  result  was  the  appointment  of  a  \ery 
strong  com.mittee  under  the  chairmausliip  of  the 
Hon.  Arthur  Stanley,  M.P.,  and  the  executive 
direction  of  Lieutenant-Colonel  Sir  Charles  Bedford. 
Besides  motor  manufacturers,  there  were  chemists 
representing  this  Society.  Sanguine  hopes  were 
entertained  that  the  development  committee 
would  liberally  assist  this  movement  for  the  pro- 
duction and  utilisation  of  cheap  alcohol.  Immense 
resources  lay  within  the  Empire,  as  was  sho-ivn  in  the 
"  Fuel "  issue  of  the  "  Times  "  in  1914.  Increased 
facilities  for  the  use  of  alcohol  for  industry  and  re« 
search  had  been  granted  (see  this  Journal,  19U.  880, 
1119),  but  very  much  more  was  required  to  place 
technologists  and  researchers  on  an  equality  with 
Germany  in  particular.  Even  America,  with  its 
laws  and  regulations  based  on  ours,  was  much 
more  liberal  in  the  conditions  for  useful  arts  and 
science.  The  high  officials  of  the  Excise  and 
Customs  were  entirely  sympathetic  and  appre- 
ciative, but  the  executive  officers  were  by  no 
means  so  as  a  rule,  and  administered  the  letter 
and  not  the  spirit  of  the  regulations.  One  result 
of  present  conditions  must  be  united  action  and 
pressure  by  this  and  cognate  Societies  at  the 
earliest  moment  possible.  Again,  one  must  refer 
to  the  almost  infamous  waste  of  the  enormous 
Imperial  resources  in  alcohol,  and  one  thing 
urgently  needed  was  unification  of  procedure  and 
taxation  throughout  the  Empire. 

Mr.  W.  Thomson  asked  if  it  was  not  the  fact 
that  cotton  was  used  for  the  manufacture  of  gim- 
cotton  for  propelUng  the  shot  from  the  gun.     If 


that  were  so,  a  supply  of  cotton  was  extremely 
important  to  a  belligerent  nation. 

Mt.  Reid  thought  his  remarks  had  been  mis- 
understood. It  was  known  to  every  chemist 
that  cotton  was  used  for  making  guncotton,  as  the 
name  implied.  But  it  was  not  used  for  high- 
explosive  shells. 

Mr.  Thomson  :  It  is  said  that  the  products 
of  a  bale  of  cotton  are  used  in  propelling  one  of 
the  big  shells. 

Mr.  Reid  replied  that  the  subject  was  not 
included  in  the  scope  of  his  paper  and  he  could 
not  say  more  about  it  now. 

Replying  to  other  points  raised  in  the  discussion, 
Mr.  Reid  agreed  with  what  Professor  Henderson 
had  said  in  regard  to  low  temperature  distillation 
of  coal.  That  process  produced  very  valuable 
products,  and  those  products  of  the  more  complex 
structures  were  of  the  most  value  to  chemists. 
He  hoped  that  in  the  future  we  should  distil  no 
coal  at  all.  He  agreed  with  Professor  Henderson 
that  it  would  be  a  great  advance  if  the  energy 
of  coal  could  be  converted  directly  into  electricity. 
About  80%  of  energy  was  now  recovered,  and 
there  was  the  loss  of  energy  in  the  tiu-bine.  He 
agreed  with  what  Professor  Louis  had  said,  but 
he  pointed  out  that,  from  the  theoretical  point  of 
view,  there  must  be  some  waste.  JIuch  of  the 
energy  that  was  being  produced  now  at  the  large 
stations  was  produced  by  steam.  He  quite 
agreed  that  alcohol  could  be  got  in  quantity  and 
might  be  used.  Alcohol  was  being  made,  at 
present,  cliiefly  from  products  grown  by  agricul- 
turists, and  most  of  them  food  producte.  Waste 
wood  could  be  converted  into  alcohol  ;  they  were 
domg  that  in  the  United  States,  and  this  did  not 
involve  a  loss  of  food  products.  It  might  possibly 
be  made  best  and  cheapest  of  all  from  acetylene, 
but  the  acetylene  must  be  produced  cheaply. 
Calcium  carbide  was  possible  as  a  source  of 
power,  if  as  cheaply  made  as  in  Norway  or 
Sweden.  There  would  be  cases  where  the  cheap- 
ness of  the  energy  would  not  be  the  test  so  much 
as  the  portabiUty  and  the  lightness  of  it.  There 
had  been  great  difficulty  about  the  use  of  alcohol. 
He  instanced  a  case  in  which  its  use  in  an  engine 
had  resulted  in  so  much  injury  to  the  cylinders 
that  it  had  been  abandoned.  There  were  probably 
impurities  in  the  alcohol,  but  with  pure  alcohol 
there  was  still  difficulty.  There  were  twp  ways  in 
which  that  might  be  avoided.  One  was  by  adding 
to  the  spirit  something  to  prevent  the  production 
of  the  injurious  substances  that  acted  on  the 
steel  ;  the  other  was  by  superheating  the  alcohol 
before  it  was  utilised.  With  regard  to  what 
Professor  Bone  had  said,  the  fact  of  using  90% 
of  the  heat  available  in  the  gas  was  something 
they  might  look  for\vard  to  in  the  future,  with 
some  hope,  when  they  got  over  the  difficulties 
with  regard  to  the  impurities  in  the  gas. 

Professor  Louis,  in  his  very  interesting  con- 
tribution, said  that  he  (ilr.  Reid)  had  only  touched 
one-third  of  the  subject  of  coal.  That  was  so. 
He  did  not  intend  to  go  into  the  whole  field,  for 
it  was  a  very  wide  field.  He  had  tried  to  limit  his 
paper  to  the  special  applications  of  power.  It 
was  the  case  that  in  this  country  we  were  handi- 
capped, as  regards  foreign  competition,  by  our 
own  Government.  The  reason  he  had  left  out 
further  references  to  peat,  was  that  in  this  country 
coal  was  used  so  generally,  that  he  did  not  think 
the  use  of  peat  instead  of  coal  was  likely  to 
Isecome  general  at  the  present  moment.  He  had 
not  the  slightest  doulit  that  it  could  be  used. 
There  were  places  in  Germany  where  coal  was 
scarce,  and  undoubtedly,  where  that  was  the  case, 
peat  was  good  and  gave  a  very  valuable  by- 
product. In  Canada  coal  was  not  available 
in  some  districts,  and  where  peat  was  available 
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it  was  commonly  used.  The  chrap  water  power 
that  Trofi'ssof  Louis  mentionoil.  was  a  serious 
competitor  in  the  produotiou  of  power. 

The  cost  of  carriasje  of  materials  was  very  ron- 
siderai.le.  By  tl\e  time  coal  reached  the  industrial 
centres  the  carriage  helped  a  prood  deal  to  increase 
the  eftect  of  competitioi\.  The  waste  of  the  small 
coal  should  he  stoppeil.  Xew  markets  would  be 
opened,  and  he  really  thouijht  a  tax  on  coal 
exported  would  be  a  coii-siderable  assistance. 
Every  other  country  uuposed  export  taxes. 

Mr.  TvRER  saiil  that  the  changes  introduced 
into  the  progranune  of  the  Annual  Jleeting  had 
added  eonsiderably  to  the  <lutics  of  the  presidential 
office,  and  he  proposed  that  a  very  hearty  vote  of 
thanks  be  accorded  to  their  President  for  having 
so  ably  conducted  the  various  meetings  during 
the  pa^t  thi-ee  days. 

Jlr.  VV.v.  TH05IS0X  seconded,  and  the  vote  was 
carried  with  great  enthusiasm. 

The  PnEsiDENT  thanked  the  members  very 
heartily  for  their  vote,  and  said  he  was  particularly 
proud  to  have  occupied  the  chair  at  what  had  been, 
he  was  sure,  a  most  successfvd  meeting.  He 
regarded  this  as  the  first  of  a  new  type  of  Annual 
Meetings  of  the  Society,  at  which  the  picnic 
element  had  Iieen  largely  displaced  l>y  the  con- 
sideration of  very  imporiant  matters. 

Visit  to  Tuafford  P.\kk. 

Trafford  Park  occupies  an  area  of  about  1200 
acres,  to  the  west  of  Manchester,  and  is  Ijounded 
•on  the  north  by  the  Sliip  Canal.  The  first  works 
was  erected  on  the  estate  in  about  189.8,  and  now 
nearly  half  the  area  is  occupied  by  factories  or 
■warehouses,  each  factory  being  connected  by  its 
■own  siding  with  the  canal  and  railways.  Nearly 
one  hundred  firms  now  have  sites  on  tlie  estate. 
and  over  a  million  tons  of  raw  and  manufactured 
^oods  was  carried  over  the  Park  during  1914. 

The  members  were  conveyed  to  the  estate  by  the 
Corporation  motor  buses,  and  were  first  shown 
the  Cotton  .Safes.  These  are  large  Iniildings 
divided  into  .1  number  of  compartments  by  double 
vertical  walls,  anil  provided  with  .adequate  means 
for  dealing  with  outbreaks  of  fire.  Each  com- 
partment has  a  capacity  of  four  to  five  thousand 
bales  of  cotton. 

The  works  of  the  Ford  Motor  Company  were  next 
visited.  Here  members  saw  in  progress  the  various 
operation.s  in  the  assembling  of  the  cars,  of  which 
the  company  turns  out  more  than  100  per  diem. 

After  a  rapid  tour  through  a  part  of  the  works  of 
the  British  Westinghouse  Kleitrical  Manufacturing 
Co..  a  visit  was  paid  to  the  iron  works  of  Messrs. 
Redp.ath.  Brown  &  Co..  where  the  cutting,  drilling, 
and  rivetting  of  girders  was  witnessed. 

The  members  were  entertained  at  to.a  at  Trafford 
Hall,  where  they  were  Welcomed  on  liehalf  of  the 
Trafford  Park  Estate  Company  by  Sir  Walter 
Hoyce.  to  whom  a  very  hearty  vote  of  thanks  was 
accorded. 

The  party  then  proceeded  to  Barton  Bridge, 
where  they  emliarked  on  a  tug,  which  carried  them 
along  the  Canal  and  back  to  the  City,  passing  up 
one  of  the  .Manchester  Docks  rn  route. 


On  Friday  evening  a  most  successful  Smoking 
■Concert  was  given  at  the  Grand  Hotel,  an  excellent 
musical  entertainment  being  provided.  The  mem- 
bers were  honoured  by  the  presence  of  M.  le  Couile 
de  Chardonnet,  who  was  received  most  enthus- 
iastically, and  who.  in  a  graceful  speech,  expressed 
his  pleas\ire  at  being  present.  At  the  close  of  the 
evening,  on  the  motion  of  Mr.  Tyrer,  seconded  l)y 
the  President,  a  hearty  vote  of  thanks  was  accorded 
to  the  Manchester  Sectii>n  for  having  entertained 
them  so  well  during  the  past  days.  Mr.  Hiilmer 
and  -Mr.  Mies  replied. 


SA'n;RD.\Y,  JcLT  17th. 
Visits  to  Wohk.s,  Etc. 
M.wcuE.sTEit  Sewage  Wouks. 

The  system  adopted  in  these  «orks  consists 
of  anaerobic  fermentation  in  open  septic  tanks, 
followed  by  oxidation  of  the  eflluent  by  .single  or 
double  contact  on  aTobic  bacteria  beds."  The 
septic  tanks  at  Davyhidnie  have  a  total  cajiacity  of 
16.000,000  gallons.  The  screened  sewage  reipiires 
16  hours  in  which  to  pass  through  the  septic  tanks. 
The  average  daily  How  of  sewage  through  the 
I  works  exceeds  40.000,000  gallons.  The  .sludge 
produced  is  forced  into  storage  tanks  on  tlie  banks 
of  the  Ship  Canal,  whence  it  flows  by  gravity  into 
the  sludge  steamer  and  is  deposited  "at  sea. 

The  memliers  who  visited  tliese  works  were 
conducted  by  l)r.  G.  .J.  Fowler.  Mr.  E.  Ardern.  and 
the  Engineer  in  charge.  In  addition  to  the  process 
descrilied  above,  they  were  shown  the  experi- 
mental plant  used  for  the  production  of  "  activated 
sludge"  (see  this  Journal.  1914,  .52S,  1122).  The 
process  has  been  adopted  by  the  City  of  Milwaukee, 
U.S.A..  and  is  giving  most  satisfactory  results. 
Since  heat  accelerates  the  process,  it  is  proposed 
to  warm  the  Manchester  sewage  by  pumping 
it  through  the  condensers  of  the  new  Corporation 
Power  Station,  adjoining. 

S.ALFORD  Corporation  Sewaoe  Work.s. 

These  works  are  situated  at  Weaste,  on  the 
borders  of  tlie  Ship  Canal.  The  total  volume  of 
sewage  dealt  with  amounts,  in  dry  weather,  to 
about  11,000,000  gallons  per  day.  After  rough 
screening,  it  is  treated  with  lime  and  ferrous 
sulphate,  and  the  resulting  eflluent  is  passed 
through  percolating  filters  varying  in  depth  from 
()  to  9  feet.  The  sludge  from  the  precipitation 
tanks  is  deposited  at  sea  beyond  the  Mersey  Bar. 

M.A.XCHESTER  Corporation  ELECTRiriTY 
Undertaking. 

Manchester  was  first  supplied  with  electric 
current  in  189'^  from  the  Dickinson  Street  .Station, 
and  in  1901  from  Bloom  Street,  the  latter  station 
being  necessitated  l>y  the  increased  demand  for 
tramways  and  general  purposes.  The  combined 
installed  plant  capacity  is  14.000  k.w.,  and  it 
is  worked  on  continuous  current,  low  tension 
system,  with  a  generating  voltage  of  420-550. 

The  Stuart  Street  .Station  was  constructed  to 
deal  with  the  supply  to  certain  out-districts  and 
to  provide  for  the  tramway  extensions.  It  has  an 
installed  capacity  of  (ili.'OOO  k.w.  and  employs 
chiefly  turbine  plants,  the  largest  unit  being  rated 
at  15,000  k.w.  It  is  worked  on  the  high-tension, 
three-phase,  alternating  current  system  at  6600 
volts. 

The  Art  Gallery,  the  John  Rylands  Library, 
and  the  Cheetham' Hospital  and  Library  were  also 
open  for  the  inspection  of  members. 

Bv  the  courtesy  of  the  President  and  Committee 
of  the  Engineers  Club,  members  of  the  Society  were 
privileged  to  use  the  (Tub  during  their  stay  in 
JIanchester. 


Communication. 

THE    PRECIPIT.'VTION    OP    TRINITROTOL- 
UENE   FROM    CONCENTRATED    ACID 
SOLUTION  BY  MEANS  OF  WATER. 

BY    W.    MCIU'TCIIISON    AND    R.    WRIGHT. 

The  following  experiments  on  the  precipitation 
of    trinitrotoluene    from    its    solution   in    concen- 
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trated  acids  by  the  addition  of  water,  were  carried 
out  at  the  request  of  ilr.  E.  de  Barry  Barnett, 
of  the  explosives  works  at  Hackney  Wick.  The 
object  was  to  determine  the  minimum  quantity 
of  water  necessary  for  the  complete  separation  of 
the  explosive  from  its  motlier  liquor,  so  that  in  the 
process  of  manufacture,  unnecessary  dilution  of 
the  nitrating  acid — and  the  consequent  expense 
involved  in  its  recovery  by  evaporation — might  be 
avoided.  The  results"  obtained  are  published  in 
the  hope  that  they  may  be  of  service  to  others 
encaged  in  the  preparation  of  this  important 
explosive. 

Throughout  the  work,  the  crude  commercial 
product  alone  was  used,  and  the  experimental 
method  adopted  was  as  follows  : — An  acid  mixture 
containing  by  weight  80  "i  H,SO„  10%  HNO, 
and  10%  HjO,  was  prepared  by  mixmg  the 
requisite  amounts  of  the  previously  analysed 
concentrated  acids.  Using  this  mixture  as  sol- 
vent, two  solutions  of  trinitrotoluene  were  pre- 
pared, one  containing  enough  solid  to  saturate  it 
at  25°  C.  and  the  second  about  a  third  of  that 
amount.  Both  solutions  were  filtered  through 
glass  wool,  and  their  subsequent  treatment  was 
the  same  in  the  two  cases.  To  each  of  a  series  of 
beakers,  containing  different  quantities  of  water — 
each  quantity  being  a  multiple  of  25  c.c. — 25  c.c. 
of  the  solution  of  trinitrotoluene  under  investiga- 
tion was  added,  and  the  contents  of  the  beakers 
were  then  well  stirred  and  allowed  to  stand  over- 
night so  as  to  attain  room  temperature.  The 
separate  lots  of  trinitrotoluene  precipitated  by 
different  quantities  of  water,  were  then  collected 
in  Gooch  crucibles  lined  with  asbestos,  drained  as 
free  as  possible  from  adherent  acid,  washed  in 
the  crucible  Avith  a  definite  quantity  of  water 
(150  c.c),  cUied  at  40° — 50°  C,  and  weighed. 

Better  results  are  obtained  by  adding  the  acid 
solution  to  tlie  water  than  vice  versa.  If  the  latter 
plan  be  followed,  the  precipitated  trinitrotoluene 
is  very  apt  to  be  thrown  down  in  compact  masses, 
which  are  most  difficult  to  wash  free  from  adherent 
acid. 

A  sample  of  undiluted  residue  acid — supplied  by 
the  firm  of  Nobel — which  had  been  obtained  in  the 
actual  manufacture  of  the  explosive,  was  filtered 
through  asbestos,  so  as  to  give  a  clear  brown 
solution,  which  was  then  treated  precisely  as  out- 
lined above. 

The  various  results  obtained  are  given  in  the 
following  tables.  It  ^\-ill  readily  be  seen  that  in 
every  case  the  maximum  amount  of  precipitation 
is  caused  by  diluting  with  about  four  or  five 
volumes  of  "  water,  and  that  extreme  dilution 
actually  produces  a  decrease  in  the  quantity  of 
solid  obtained.  It  is  uncertain  whether  this 
decrease  is  due  to  a  slight  solubility  of  trinitro- 
toluene in  pure  water,  or  to  the  presence  of  some 
impurity  not  completely  dissolved  in  the  more 
concentrated  solutions. 

Unsaturated  solution  of  irinilrotoluene  in  acid 
containing  80%  H^SO^,  10%  H.VO3  ayid  10%  icater. 


Solution  of  trinitrotoluene  in  same  acid  as  above, 
saturated  at  25°  C. 


Volumes  of  water  added  to 

Weight  of  trinitrotoluene 

one  volume  of  solution. 

precipitated. 

} 

0-558  gram. 

1 

0-637      „ 

0 

0-686      „ 

3 

0-694      „ 

4 

0-707      „ 

5 

0-711      „ 

6 

0-706     „ 

7 

0-709     „ 

S 

0-708     „ 

20 

0-673      „ 

40 

0-627      „ 

Volumes  of  water  added  to 
one  volurane  of  solution. 


Weight    of     trinitrotoluene 
precipitated. 


i 

0-997  gram 

1 

1-078     ., 

2 

1-147     „ 

3 

1-158     ,. 

4 

1-19U     ., 

5 

1-184     „ 

6 

1-198      „ 

8 

1-198     „ 

20 

1-152     ,. 

40 

1-097      „ 

Xobel's  residue  acid,  saturated  at  25°  C. 


Volume  of  water  added  to 
one  volume  of  solution. 


Weight    of    trinitrotoluene 
precipitated. 


The  required  dilution  may  perhaps  be  more 
easily  controlled  by  means  of  the  specific  gravity, 
than'  by  noting  the  volume  of  water  added.  The 
densities,  relative  to  water,  are  therefore  givea 
for  the  first  few  dilutions  of  Nobel's  residue  acid, 
the  measurements  being  made  at  17°  C. 

densities.. 

Original  acid     1-850 

One  vol.  of  water  added   1-489 

Two  vols 1  -336 

Three  vols 1-255 

Four  vols 1-207 

Five  vols ; 1-172 

Seven  vols 1-104 

The  residue  acid  showed  the  following  com- 
position on  analvsis:— n.SO,,  86-30%;  HNO,,. 
6-71%;  HXO,,  0-50%;  H^O,  etc.  (diff),  6-49%. 
About  3  grms.  of  the  acid  solution  was  weighed 
out  in  a  thin  glass  bulb,  which  was  then  placed 
in  a  stoppered  bottle  containing  about  100  c.c. 
of  water,  and  the  bulb  broken  by  shaking.  The 
solution  so  obtained  was  filtered  free  from  the- 
precipitated  trinitrotoluene  and  broken  glass,, 
and  diluted  to  250  c.c.  Suitable  quantities  of  this 
solution  were  taken  for  analysis,  the  total  acid 
being  estunated  by  standard  sodium  carbonate,, 
the  nitrous  acid  by  N/100  permanganate,  the- 
sulphuric  acid  by  precipitation  as  barium  sulphate, 
and  the  nitric  acid  calculated  by  difference.  The 
results  tabulated  are  the  mean  of  two  sets  of 
estimations  which  showed  close  agreement  with, 
each  other. 

In  conclusion  our  best  thanks  are  due  to  Dr. 
A.  W.  Stewart  for  valuable  advice  and  assistance 
during  the  progress  of  the  work,  and  also  to  llessrs. 
John  W.  Leitch  and  Co.,  :Milnsbridge  Chemical 
Works,  Huddersfield,  and  to  Nobel's  Explosives 
Factory.  Glasgow,  for  supplies  of  trinitrotoluene- 
and  residue  acid. 


BOARD  OF  INVENTIONS  AND  RESEARCH. 

The  Secretary  of  the  Admiralty  announces  that 
the  arrangements  for  the  organisation  of  the 
Inventions  Board  to  assist  the  Admiralty  in  co- 
ordinating and  encouraging  scientific  effort  to  the 
requirements  of  the  Naval  Service  have  now  been 
completed.  It  will  comprise  :  (a)  A  Central 
Committee  ;  (6)  a  Panel  of  Consultants  composed! 
of   scientific    experts   who    ^lU    advise    the    maia 
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("ominittee  on  questions  referred  to  them.  The 
tVntral  Committee  will  consist  of  :  Lord  Fisher  of 
Kilverstone.  O.C'.B..  O.M.  (President),  Kir  J.  J. 
Thomson,  O.M..  F.IJ.S..  Hon.  Sir  ('.  A.  I'lusons. 
K.C.B.,  F.H.S.,  and  .Mr.  G.  T.  H.'ilhy.  F.K..S.  Thr 
ConsuUinR  Pnnol  will  conipri.se  the  following  list, 
which  will  he  nddod  to  from  time  to  time  it 
neces.s<irv  :  Professor  II.  B.  Baker,  F.R.S,,  I'ro- 
f.ssor  VV.  G.  BraKK,  F.B.S.,  Professor  H.  C.  U. 
Carpenter,  .Sir  William  Crookes,  O.M..  F.R..S., 
Mr.  \V.  Duddell,  F.H.S.,  Professor  Percy  Fi-nnk- 
lanil.  F.U..S..  Professor  Bertram  llopkinson,  F.  H.S., 
Sir  Oliver  Lodge,  F.R.S.,  Professor  \V,  J.  Pope, 
I'.R.S.,  Sir  Ernest  Hutherford,  F.R.S.,  Mr.  G. 
(ierjvld  Stoney,  F.R.S. ,  and  Professor  the  lion. 
I!.  ,T.  .Striitt,  F.I5.S.  The  Board  is  accommodated 
tiniporarilv  in  the  Whitehall  Rooms,  Hotel 
-Metropole,'  Whitehall  Place,  London,  S.W.,  hut 
at  an  early  date  will  he  transferred  to  permanent 
offices  at  Viitory  Hou.se,  Cockspur  Street,  S.W. 
Communications  shoidd  he  addressed  to  :  The 
.Secret-ary,  Board  of  Inventions  and  Research. 


GOVERNMENT  SCHEME  FOR   ORGANISING 
AND  DEVELOPING  RESEARCH. 

Parliiulars  of  a  "  Scheme  for  the  organisation 
and  development  of  scientilic  and  industrial 
research  "  were  issued  on  ,Tuly  2()th  hy  the  Board 
of  Eilucation  in  a  document  signed  by  Mr.  "Arthur 
Henderson. 

The  scheme  provides  for  the  estahlishment  of  : — 

(a)  A  Committee  of  the  Privy  Council  respon- 
sible for  the  expenditure  of  any  new  moneys 
provided  hy  Parliament  for  scientific  and  industrial 
research  ; 

(6)  A  small  Advisor\'  Council  responsible  to 
the  Committee  of  Council  and  composed  mainly 
of  eminent  scientific  men  and  men  actually  engaged 
in  industries  dependent  upon  scientific  research. 

The  Committee  of  Council  will  consist  of  the 
Lord  President,  the  Chancellor  of  the  Exchequer, 
the  Secretary  for  Scotland,  the  President  of  the 
Board  of  Trade,  the  President  of  the  Board  of 
Education  (who  will  lie  \'ice-I'resident  of  the 
Committee),  the  Chief  Secretary  for  Ireland, 
together  with  such  other  Ministers  and  individual 
members  of  the  Coimcil  as  it  may  be  thought 
desirable  to  a<ld. 

The  first  non-official  members  of  the  Committee 
will  be  : — The  Right  Hon.  ^"iscount  Haldane  of 
('loan.  O.M.,  K,T..  F.R..S.,  The  Right  Hon.  Arthur 
H.  D.  Acland,  and  The  Right  lion.  Joseph  A. 
Pea-se,  M.P. 

The  President  of  the  Board  of  Education  will 
answer  in  the  House  of  Commons  for  the  suli-head 
on  the  vote,  which  will  be  accounted  for  by  the 
Treasury  under  Class  IV.,  \'ote  7,  "  Scientific 
Investigations,  etc." 

The  first  members  of  the  Council  will  be  : — 
The  Right  Hon.  Lord  Ravleigh.  O.M.,  F.R.S., 
LL.n.,  Mr.  G.  T.  Beilbv.  F.R.S.,  LL.D.,  Mr.  W, 
Duddell,  F.K.S..  Prof.  B.  llopkinson,  F.R.S., 
Prof.  J.  A.  M'Clelland.  F.R.S.,  Prof.  R.  Jleldola, 
F.R.S.,  Mr.  R.  Threlfall,  F.R.S.,  with  Sir  William 
S.  M'Cormick,  Id...  1)..  as  administrative  Chairman. 

Scope  of  the  SclirnK'. — The  present  .scheme  is 
designed  to  establish  a  permanent  organisation  for 
the  promotion  of  industrial  and  scientific  research. 

It  is  in  no  way  intended  that  it  should  replace  or 
interfere  with  the  arrangements  which  have  been 
or  may  V)e  made  by  the  War  Office  or  Admiralty  or 
Ministry  of  Munitions  to  obtain  scientific  advice 
and  investigation  in  connexion  with  the  provision 
of  munitions  of  war.  It  is,  of  course,  obvious  that 
at  the  present  moment  it  is  es.sential  that  the  War 
Office,  the  Admiralty,  and  the  Ministry  of  Munitions 
should  continue  to  make  their  own  direct  arrange- 
ments with  scientific  men  and  institution.s  with  the 
least  possible  delay. 


It  is  clearly  desirable  that  the  scheme  should 
operate  over  the  kingdom  a-s  a  whole  with  as  little 
regard  as  possil>Ie  to  the  Tweed  and  the  Irish 
Channel.  The  research  done  slioidd  be  for  the 
kingdom  as  a  whole,  and  there  should  be  complete 
liberty  to  utilise  the  most  effective  institutions  and 
investigators  available,  irrespective  of  their  location 
in  England,  Wales,  Scotland,  or  In-land.  There 
must  therefore  be  a  single  fund  for  the  assistance  of 
research,  under  a  single  responsilile  body. 

It  is  olivious  that  the  organisation  and  develop- 
meid  of  research  is  a  matter  which  greatly  affects 
the  public  educational  systems  of  the  kingilom. 
A  great  part  of  all  research  will  necessarily  be  done; 
in  universities  and  colleges  which  are  already  aided 
by  the  State,  and  the  supply  and  training  of  a 
sulTicieiit  number  of  young  persons  compet>'nt  to 
undertake  research  can  only  be  secured  through 
the  pul)lic  system  of  education. 

The  primary  functions  of  the  Advisory  Council 
will  be  to  advise  the  Committee  of  Council  on — 

(i)  Proposals  for  instituting  specific  researches. 

(ii)  Proposals  for  establishing  or  developing 
special  institutions  or  departments  of  existing  in- 
stitutions for  the  scientific  study  of  problems 
affecting  particular  industries  and  trades. 

(iii)  The  estaljlishinent  and  award  of  Research 
Studentships  and  Fellowships. 

The  Advisory  Council  will  also  be  available,  it 
requested,  to  advise  the  several  Education  De- 
partments as  to  the  steps  which  shovdd  be  taken  for 
increasing  the  supply  of  workers  competent  to 
undertake  scientific   research. 

Arrangements  will  be  made  by  which  the 
Council  will  keep  in  close  touch  with  all  Govern- 
ment Departments  concerned  x\ith  or  interested  in 
scientific  research  and  by  which  the  Council  will 
have  regard  to  the  research  work  which  is  being 
done  or  may  be  done  by  the  National  Physical 
Laboratory. 

It  is  essential  that  the  Advisory  Council  sliould 
act  in  intimate  co-operation  with  the  Royal 
Society  and  the  existing  scientific  or  professional 
associations,  societies,  and  institutes,  as  well  as 
with  the  universities,  technical  institutions,  and 
other  institutions  in  which  research  is  or  can  be 
efficiently  conducted. 

It  is  proposed  to  ask  the  Royal  Society  and  the 
principal  scientific  and  professional  associations, 
societies,  and  institutes  to  umlertake  the  function 
of  initiating  proposals  for  the  consideration  of  the 
Advisory  Council,  and  a  regular  procedure  for  in- 
viting and  collecting  propcx^als  will  be  established. 
The  Advisory  Council  will  also  bo  at  lilierty  to 
receive  proposals  from  individuals  and  themselves 
to  initiate  proposals. 

It  is  contemplated  th.at  the  Advisory  Council  will 
work  largely  through  sub-committees  reinforced  by 
suitaVile  experts  in  the  particular  branch  of  science 
or  industry  concerned.  On  these  sub-committees 
it  would  be  desiraljle  as  far  as  possilile  to  enlist  the 
services  of  persons  actually  engaged  in  scientific 
trades  and  manufactures  dependent  on  science. 

The  Advisory  Council  will  proceed  to  frame  a 
sclieme  or  programme  for  their  own  guidance  in 
recommending  proposals  for  research  and  for  the 
guidfince  of  the  Committee  of  Council  in  allocating 
such  State  funds  as  may  be  availalde.  This 
scheme  will  naturally  be  designed  to  operate  over 
some  years  in  advance,  and  in  framing  it  the 
Council  must  necessarily  have  due  regard  to  the 
relative  urgency  of  the  problems  requiring  solution, 
the  supply  of  trained  researchers  available  for  ' 
particular  pieces  of  research,  and  the  material 
facilities  in  the  form  of  laboratories  and  equipment 
which  are  available  or  can  be  provided  for  specific 
researches. 

Office  accommodation  and  staff  will  be  provided 
for  the  Committee  and  Council  by  the  Board  of 
Education. 
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1.— GENERAL  PLANT  ;    MACHINERY. 

Patents. 

Separating   'machines ;     Centrifugal J.    H. 

Hoseason    and    T.    R.    Wollaston,    ^lanchester. 
Eng.Pats.l2.774.May  25,  and 22,224,  Nov.  9, 1914. 

A  VERTICAL  cylinder.   10,  whose  height  is  greater 
than  five  times  its  diameter,  is  rotated  at  a  high 
speed  about  the  sliaft,  8,   and  is  surrounded   by 
a     stationary     outer 
casing,  4,  suspended 
by  a  spherical  joint, 
similarly  to  a  pendu- 
lum, from  the  plate, 

3,  which  is  itself 
supported  by  the 
pillars.  2.  The  lower 
part  of  the  casing,  4, 
has  three  or  more 
elastic  holders,  2fi, 
to  steady  it,  and 
allow  it  to  take  up 
the  proper  axis  of 
gyration  when  10  is 
rotated.  The  liquid 
to  be  separated  is 
fed  at  a  predeter- 
mined speed  through 
the  bent  pipe,  12,  13. 
into  the  outer  casing, 

4,  and  is  caused  by 
the  spiral  blades.  11, 
to  pass  into  the  inner  ^^-\-^-S^'l 
cylinder.  10.  The  ■ 
rapid  rotation  causes 
the  liquid  to  take  a 
long  spiral  path  up- 
wards and    allows  'B 

very     long     time 

for  the  separation.  Finally  the  clarified  liquid 
passes  away  by  the  apertures.  18,  into  the  collecting 
trough,  17."  and  is  discharged  through  the  pipe,  19. 
A  gauge  glass,  14,  is  provided  so  that  the  height 
to  which  the  cylinder  will  be  filled  when  at  rest, 
can  be  adjusted  by  regulating  the  feed,  it  having 
been  found  that  the  separating  effect  varies  ^\-ith 
the  difference  of  height  of  the  Uquid  (when 
stationary)  from  the  level  of  the  discharges,  18. 
The  residual  liquid  is  ^vithdrawn  through  the  tap, 
10,  and  a  hand  hole,  15.  is  pro\nded  for  removing 
any  deposited  solids. — W.  H.  C. 

Catalytic  bodies.     O.  H.  Valpv  and  O.  I).  Lucas, 
London.     Eng.  Pat.  5847,  March  7,   1914. 

Powdered  metalhc  oxide  or  a  mixture  of  oxides 
is  heated  with  organic  compounds  of  the  metal. 
Suitable  proportions  for  a  catalyst  for  the 
production  of  light  hydrocarbons  from  lieavy 
hydrocarbons  are  :  ferric  oxide,  32  ;  nickel  oxide, 
7-5  ;  carbon,  5-5  ;  ferrous  oxalate,  40  ;  and 
nickel  oxalate,  15  parts.  The  mixture  is  incor- 
porated with  17  i%  by  weight  of  tar.  briquetted, 
and  sintered  in  an  enclosed  crucible  below  the 
melting  point  of  the  metal.  The  process  may  be 
applied  to  other  catalytic  metals,  e.g..  chromium, 
cobalt,  or  manganese.  The  addition  of  small 
amounts   of    aluminium,    cerium,    niagnesium,    or 


other  memVjers  of  the  alkaline-earth  class  is  an 
advantage  in  many  cases,  e.g..  a  portion  of  the 
carbon  may  be  replaced  by  powdered  aluminium 
to  the  extent  of  l-5°o  of  the  total  weight  of  the 
mixed  powders.  Thus  other  suitable  mixtures 
are  :  (1)  Ferric  oxide,  35  ;  manganese  carbonate, 
27  ;  carbon,  3  ;  aluminium,  5  :  and  ferrous 
oxalate  30  parts.  (2)  Ferric  oxide,  36  ;  nickel 
oxide,  15  ;  aluminium,  3  ;  iron  tartrate,  30  ;  and 
nickel  acetate,  16.  The  catalytic  bodies  so 
obtained  do  not  appear  to  lose  their  efficiency 
after  continued  use ;  in  fact  in  some  cases  their 
efficiency  appears  to  increase  after  a  short  period 
of  use. — F.  W.  A. 

Refrigerating  syatcjns  and  apparatus  therefor. 
F.  W.  S.'  Stokes.  London.  Eng.  Pat.  13,245, 
May29,  1914. 

In  an  ammonia 
or  carbon  dioxide 
refrigerating  sys- 
tem with  multiple 
effect  compres- 
sion, the  liquid 
from  the  conden- 
ser passes  by 
pipes,  B,  B',  to  a 
multiple  eSect  re- 
ceiver, C,  wliich 
it  enters  by  the 
perforated  pipe. 
B2,  slotted  cylin- 
der, J.  and  per- 
forated screen. 
K.  The  liquid 
descends  over  the 
trays,  L,  M,  I,-. 
Ml,  and  passes  to 
the  valve  cham- 
ber, D.  The 
valve,  D',  opens 
against  an  adjust- 
able spring  at 
a  predeterm^ined 
pressure  differ- 
ence, and  the 
liquid  passes  by 
pipe,  E,  to  an 
evaporator,  and 
thence  to  the 
compressor.  In  a 
modified  form  of 
valve,  its  opening 
is  controlled  by 
the  pressure  in 
the  condenser  in 
addition  to  the 
spring.  The  valve  may  alternatively  be  placed 
at  the  inlet  to  the  receiver. — W.  F.  F. 

Filters  for  air  and  gases.  HaU  and  Kay  Ltd., 
D.  Hall,  and  J.  H.  Kay,  Ashton-under-Lvne. 
Eng.  Pat.  15,212,  June  25,  1914. 

The  filter  is  composed  of  flat  open  frames,  with 
tapering  sides  covered  with  filtering  fabric,  and 
placed  side  by  side  so  as  to  form  a  filtering  chamber 
with  tapering  inlet  pockets.  The  frames  are 
assembled  and  mounted  in  a  casing,  so  that  anv  one 
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may  be  easily  removod  for  cleaning.  Stretching- 
bars  are  proviili-d  to  take  up  any  sag  of  tlie  filtering 
fabric— \V.  F.  V. 

Suspended  solids;    Tunis  for  freeing  liquids  from 

.     J.  KioKlhoiLso.  Wrtlthanistow.    F.ng.  I'at. 

1.5.051.  June  W,  U)U.  Aililition  to  Eng.  Pat. 
2213,  Jan.  27,  1012  (tliis  J..  1913,  210). 
The  liquid  is  introduced  beneath  the  central 
cone  instead  of  above  it,  and  may  be  delivered 
in  an  upward  or  downward  direction.  luste.'id  of 
havini,'  an  inner  conical  wall,  the  bottom  of  the 
tank  is  raised  and  formed  into  two  <ir  more  dish- 
shaped  cmnparlmcnts.  The  central  cone  is  formed 
either  independently  of  or  integrally  with  the 
tank,  and  may  have  its  upper  edge  extended  above 
the  latter.  Ventilating  pipes  are  also  provided 
in  the  walls  of  the  central  portion  of  the  tank. 

— \V.  H.  C. 

Desiccaling  Irays  or  grids.  C.  C.  Carpenter,  Loudon. 
Kng.  Pat.  431),  Jan.   11,   1915. 

Tm;  tray  is  formed  of  wood  or  other  inert  material, 
with  parallel  channels  alternately  on  opposite 
sides,  and  passages  in  the  thickness  of  the  material 
at  right  angles  to  the  channels,  for  the  circulation 
of  the  di-ying  medium.  Alternatively  the  tray  may 
be  built  np  of  notched  channel  rails  separated  by 
intervening  laths,  giving  the  same  configuration. 

— W.  F.  F. 

Desiccating  apparatus.  S.  H.  Bunnell,  New  Canaan, 

Conn.,    Assignor    to    The    GrLscom-Russell    Co. 

U.S.  Pat.  I,f41,102,  June  1,  1912.   l>ate  of  appl., 

May  9,  1014. 

Heated    air    is    introduced    taiigentially    into    a 

vessel    of   circular   horizontal   section,    so   that   a 

circular  motion  of  the  air  is  set  up.     The  liquid  to 

be  desiccated  is  sprayed  into  the  vessel,  and  the 

desiccated   product   is   carried   away   by   the   air, 

the  circular  motion  of  which  is  maintained.     Cold 

air  is  then  introduced  into  the  air  current  to  cool 

rapidly  the  desiccated  product. — W.  H.  C. 

Drying   system.     W.    >L    Orosvenor,    New    York. 

U.S.  Pat.  1,141,705,  June  1,  1915.  Date  of  appl., 

Aug.  17,  1908. 
The  material  to  be  dried  is  placed  on  a  perforated 
tray  in  the  upper  part  of  tlie  dr>-ing  chamber, 
the"  lower  part  of  which  is  divided  into  two  vertical 
conduits,  which  communicate  at  the  bottom. 
The  air  passing  up  one  of  these  conduits  is  heated 
by  suitable  heating  tubes  and  then  passes  through 
the  material  into  the  other  conduit,  in  passing 
down  which  it  is  cooled. — W.  H.  C. 

Desiccating   process.       I.    S.    and    O.    E.    Merrell, 

Assignors  to  Merrell-Soule  Co.,  Syracuse.  N.Y. 

U.S.  Pat.  1,141,879,  June  1,  1915.   Date  of  appl., 

Dec.  11,  1914. 

TifE  liquid  to  be  desiccated  is  injected  at  a  high 

pressxire,  as  a  whirling  current  of  finely  divided 

spray,  into  a  whirling  current  of  air. — W.  H.  C. 

Emulsifying  substances  ;   Device  for  comhining  and 

.     J.  B.  Vogelsaug,  Webster  Groves,  Mo. 

U.S.  Pat.  1,140.548.  Mav  25,  1915.  Date  of 
appl.,  June  8,  1914. 
The  substances  to  be  emixlsified  are  forced  by  a 
fluid  under  pressure  through  an  injector  nozzle 
into  a  perforated  tube,  which  has  its  interior 
surface  roughened  and  is  provided  with  a  remov- 
able plui;  at  the  front  end.  The  perforated  tube 
is  surrounded  by  a  tubular  casing. — W.  H.  C. 

Agitator.     J.  C.  King,  Assignor  to  F.  Frevler,  La 

Junta,  Colo.    U.S.  Pat.  1,140,465,  May  25,  1915. 

Date  of  appl.,  Dec.  5,  1914. 

A  VERTICAL  pipe,  14,  having  horizontal  branches,  3, 

with  curved  ends,  is  surrounded  by  a  conical  outer 


pipe,  19,  and  is  supported  and  rotated  by  the  frame, 
13,  within  the  tank,  (5.  The  frame  and 'the  verti>'al 
pipe  can  be  moved  up  and  down.     The  liqtiid  rises 


in  the  pipe,  14,  and  is  discliarged  from  the  ends  of 
the  branches,  3,  on  to  the  plate,  26,  provided  with 
a  perforated  edge  bent  upwards.  Agitating  blades, 
28,  are  suspended  from  the  plate,  26. — W.  11.  C. 

Filler.  Oil  filter.  W.  F.  Warden,  Akron,  Ohio. 
U.S.  Pats.  (A)  1,140,726  and  (B)  1,140,727,  May 
25, 1915.  Datesof  appl.,  Jan.  5  and  May  11,  1914. 
(a)  a  number  of  concentric  aimular  masses  of 
filtering  material  are  held  between  an  uiiper  and  a 
lower  plate,  the  latter  being  provided  with  a 
central  discharge  pipe.  (B)  The  fdter  is  fixed  in 
the  tipper  compartment  of  a  tank  into  which  the 
dirty  oil  is  delivered.  The  oil  passes  througli  the 
annular  filters  and  is  discharged  through  the 
central  pipe  into  the  lower  compartment  of  the 
vessel.— W.  H.  C. 

Filtering  device.  G.  A.  and  A.  F.  Schiitz,  Wurzen, 
Germanv.  U.S.  Pat.  1,141.213,  June  1.  1915. 
Date  of  appl.,  Jan.  20,  1915. 

A  NUMBEE  of  filter  plate  elements  are  mouated  on 
a  hollow  shaft  and  are  rotated  within  a  receptacle, 
into  whicli  compressed  air  is  introduced.  Screw 
conveyors  are  provided  between  the  filter  plates 
to  remove  the  solids  deposited  thereon. — W.  H.  0. 

Evaporator.  F.  M.  de  Beers,  Chicago.  III.  U.S.  Pat. 
1, 140,881, May2o. 1915.  Date  ofappl.,Aug.28, 1913. 

The  supply  of  steam  to  the  space  surrounding  the 
heating  tubes, of  the  evaporator  is  controlled  by 
hinged  sliutters  adjusted  from  without,  which  are 
placed  between  a  peripheral  steam  chest  surround- 
ing the  heating  chamber  and  the  chamber  itself. 

— w.  n.  c. 

Evaporation  of  liquids  :   Process  of  and  apparatus 

for  t},e .    p.  H.  Fascio  and  C.  li.  Picot.    Fr. 

Pat.  474,140,  Nov.  4,  1913. 
The  products  from  the  combustion  of  a  solid, 
liqiud,  or  gaseous  fuel  are  mixed  directly  with  the 
liquid  to  be  evaporated.  The  fuel  is  burnt  in  a 
combustion  chamber  pro\ided  with  a  water  jacket, 
and  in  the  case  of  solid  fuels,  the  gases  are  caused 
to  bubble  through  the  liquid  in  the  evaporator. 
In  the  case  of  liquid  and  gaseous  fuels  the  upper 
part  of  the  combustion  clxamber  has  the  form  of 
an  injector,  and  the  products  of  combustion  mix 
with  a  sprav  of  the  liquid  to  be  evaporated  with- 
drawn bv  the  injector  action  from  the  upper  part 
of  the  jacket.— W.  IL  C. 
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Absorbing  vapours  ;  Apparahis  for  - 


.  P.  Schou. 
First  Addition,  dated  June  2,  1914,  to  Fr.  Pat. 
459.589,  June  23,  1913  (see  Eng.  Pat.  16,510 
of  1912  ;  this  J.,  1913,  275).  Under  Int.  Conv., 
June  18,  1913. 

The  porous  plato  is  used  only  for  feeding  the 
absorbing  liquid,  the  distribution  being  effected  by 
perforated  plates  and  glass  tubes,  arranged  between 
the  plates.— W.  H.  C. 

Chemical  reactions  between  solids  or  beticeen  solids 
and  gases,   at  a  high  temperature ;     Process   for 

carrying  out .     iSoc.  G^n^rale   des   Nitrures. 

(A)  Fr.  Pat.  473,918,  Oct.  20.  1913.  and  (B)  1st 
Addition  thereto,  dated  Oct.  27,  1913.  (See  also 
Eng.  Pat.  24,731  of  1913  ;   this  J.,  1914,  421.) 

(a)  The  high  temperature  necessary  for  certain 
reactions  (e.g.  the  formation  of  aluminium  nitride) 
is  attained  by  submitting  the  reaction  mixture 
first  to  the  heating  effect  produced  by  the  com- 
bustion of  a  portion  of  the  carbon  present,  or  of 
carbon  monoxide,  hydrocarbons,  or  the  like,  in 
a  conduit  of  refractory  inaterial,  and  then  projecting 
the  heated  mixture  into  an  electric  arc.  (b)  The 
arc  is  formed  in  the  conduit  in  which  the  comlnistion 
takes  place  instead  of  just  in  front  of  it. — ^^'.  H.  C. 

Chemical  reactions  between  solids  or  between  solids 
and   gases,   at   a   high   temperature ;     Process   of 

carrying  out .     Soc.  Gc^n^rale  des   Nitrures. 

Fr.  Pat.  474,233,  Nov.  11,  1913.  (See  preceding 
abstract. ) 

The  gas  carrying  the  solid  particles  in  suspension  is 
projected   tangentially   into  the   arc    chamber,   so   i 
that  both  the  arc  and  the  gas  current  take  a  spiral 
path.— W.  H.  O. 

Pump  for  corrosive  liquids.    Comp.  Bordelaise  des    ' 
Produits  Chimiques.Fr.Pat.474, 097, Oct.31, 1913. 

The  shaft  of  a  centrifugal  pump  is  supported  in  a 
long  journal,  which  is  provided  with  a  stuffing-box 
and  enters  the  suction  side  of  the  pump  to  prevent 
the  corrosive  liquid  from  entering  the  journal. 
A  constant  feed  lubricator  is  provided,  so  tliat  at  \ 
the  moment  when  the  pump  is  stopped,  the  lubri- 
cant prevents  the  corrosive  licjuid  from  entering 
the  journal.— W.  H.  C. 

Evaporating  or  drying  plants.  G.  A.  Krause, 
Munich,  Germanv.  Eng.  Pat.  22,507.  Oct.  6, 
1913.    Under  Int.  Conv.,  Oct.  12,   1912. 

See  Fr.  Pat.  463,319  of  1913  ;   this  J.,  1914,  408. 

Drying   liquids,    damp   substances,    and   the    like ; 

Method    of   and    means   for .        M.    Topfer, 

Grosszschocher,  and  P.  Miiller.  VUbel,  Germanv. 
Eng.  Pat.  19,924,  Sept.  3,  1913.  . 

See  Fr.  Pat.  463,992  of  1913  ;    this  J.,  1914,  63. 

Rectifying  columns ;    Cooling    plates  of- .      E. 

Barbet  et  fils  et  Cie.,  Paris.  Eng.  Pat.  13.599, 
June  4,  1914.    Under  Int.  Conv.,  June  4,  1913. 

See  Ft.  Pat.  469,979  of  1913  ;    this  J.,    1915,  16. 

Lif/uids,    and    gases    or    vapours ;      Apparatus   for 

bringing into  contact  trith  each  other.     K.  E. 

Markel,  London.  Fi-om  W.  Feld  G.  m.  b.  H., 
Linz  on  Rhine,  Germany.  Eng.  Pat.  14,240, 
June  12,  1914. 

See  U.S.  Pat.  1,110,914  of  1914  ;  this  J.,  1914,999. 

Crystals;     Method   of  and   apyjaralus  for  forming 

large .       Elektrochem.    Werke  G.  m.  b.  H., 

Berlin.  Eng.  Pat.  14,393,  June  15,  1914.  Under 
Int.  Conv.,  July  16,  1913. 

See  Ger.  Pat.  273,929  of  1913  ;    this  J.,  1914,  822. 


Gases;    Purification  of .     Soc.  I'Air  Liquids,      — , 

Paris.    Eng.  Pat.  15.053,  June  23,  1914.     Under- 
Int.  Conv.,  July  2.,  1913. 

See  Fr.  Pat.  471,162  of  1913  ;  this  J.,  1915,  163. 


Da.— FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Gaseous  combustion  at  high  pressures.  W.  A.  Bone, 
H.  Davies,  H.  H.  Grav,  H.  H.  Henstock,  and 
J,  B.  Dawson.  Proc.  "Roy.  Soc,  1915.  A,  91, 
464—465. 

The  results  obtained  by  exploding  mixtures  of 
methane  with  less  than  its  own  voKune  of  oxygen 
at  initial  pressures  between  8  and  32  atmospheres, 
and  from  experiments  upon  an  equiiuolecular 
mixture  of  ethane  and  oxygen,  were  found  to 
support  the  "  hydroxylation  "  theory  of  hydro- 
carbon combustion  previously  advanced  hv  Bone 
(this  J.,  1906.  526.  1209).  The  relative  affinity  of 
methane  for  oxygen  in  flames  was  found  to  be  at. 
least  20  times  that  of  hydrogen,  with  which  latter 
the  affinity  of  carbon  monoxide  was  comparable. 
When  nuxtures  corresponding  to  CHj+Oj+a-H, 
were  fired  under  high  initial  pressures,  the  partial 
pressures  of  methane  and  oxygen  being  constant 
and  X  variable,  the  distribution  of  oxygen  between 
the  methane  and  hydrogen  varied  with  .v^.  indi- 
cating that,  in  flames,  hydrogen  is  burnt  directly 
to  steam  and  not  indirectly  through  hydrogen 
peroxide.  Allien  mixtures  corresponding  to 
C2H4-i-0,+.TH2  were  exploded  at  high  initial 
pressures,  it  was  found  possible  to  increase  the- 
value  of  X  to  8  without  causing  any  deposition  of 
carbon.  As  the  result  of  experiments  in  which  the 
whole  pressure  curves,  up  to  and  beyond  tlie  attain- 
ment of  maximum  pressure,  were  recorded  by  ex- 
ploding mixtures  corresponding  to  2H2-rO,-l-4N2, 
200+00^-4X2,  and  CH,  +  02+4N2,  under  initial 
pressures  of  about  50  atmospheres,  no  direct 
relation  was  found  to  exist  between  the  affinitie.s 
of  the  coml>ustible  gases  for  oxygen  and  the  rates 
at  whicli  the  maximum  pressures  were  attained. 

— W.  E.  F.  P. 

Combustible  vapours  and  air  ;     Rate  of  ignition  of 

mixtures  of .     JI.  Hofsiiss.    J.  Gasbeleucht., 

1915,  58,  73.  J.  Gas  Lighting,  1915,  130,  698. 
Air  from  a  cylinder  was  passed  through  a  meter- 
into  a  carburettor  into  which  the  carburetting  agent 
was  dropped  from  a  funnel  at  a  speed  so  regulated 
that  it  was  immediately  vaporised  and  taken  up 
by  the  air  current.  The  temperature  of  the  car- 
burettor was  kept  constant  by  means  of  a  steam 
jacket,  and  the  air-gas  leaving  it  was  cooled  in  a 
coil  before  being  passed  into  a  vessel  for  the  de- 
termination of  the  sp.  gr.  bv  the  author's  method 
(J.  Gas  Lighting.  1915.  130,  388).  and  then  burned 
in  a  Bunsen  burner  m  which  the  height  of  the  fiame- 
was  optically  measured.  Tlie  rates  of  ignition 
were  calculated  from  : — (1)  The  rate  of  the  passage 
of  air  througli  the  meter  in  cm.  per  second.  (2) 
The  efflux  velocity  in  seconds  of  the  air-gas  from 
the  sp.  gr.  apparatus.  (3)  The  height  in  mm.  of 
the  inner  cone  of  the  Bunsen  flame  and  calculatiort 
of  the  area  of  the  cone  from  tliis  measurement  and 
tlie  radius  of  the  burner  tube.  The  following 
results  \\ere  obtained  : — Benzene-air  gas  : — With 
2%  benzene  the  velocity  of  ignition  was  30  cm^ 
per  sec  rising  to  a  maximum  of  32  cm.  per  sec, 
at  3%.  and  tlien  falling  ♦to  13  cm.  with  6-5 %. 
Hexane-air  gas  gave  a  maximum  velocity  of  54  cm. 
per  sec.  at  about  2-3 °o,  falling  to  about  28  cm.  at 
5%.  Peniane-air  gas  gave  a  maximum  of  57  ^m. 
per  sec.  for  2-5° o,  falling  to  42  cm.  for  4-3 °o- 
Gasoline-air   gas: — For   gas   of    sp.    gr.     103    the 
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velocity  was  about  08  cm.  per  sec,  rising  to  a 
sligiitly  liigher  mnxiinum  for  gas  of  sp.  gr.  1-035, 
aud  thence  falling  to  17  cm.  per  sec.  for  gas  of 
sp.  gr.  100.  }icii:oliiic-air  (jas  : — For  gas  of  sp.  gi". 
iu;j  the  velocity  was  28  cm.  per  sec,  rising  to  a 
inaximuni  of  3i  cm.  for  gas  of  sp.  gr.  1037,  and 
thence  falling  to  Itt  cm.  for  gas  of  about  sp.  gr. 
100.     (S»>e  also  this  J.,  1U15,  211).— t'.  A.  M. 

Annual  report  on  alkali,  etc.,  icorks.     Sec  VII. 

Patents. 

Liquid   fuel,   and  process  of  nianxifacttiring    same. 

11.  Plauson,  St.  Petersburg.      Eug.  Pat.  17,729, 

Aug.  1,  1913. 
Co.vL.  charcoal,  etc.,  is  disintegrated  so  that 
it  will  pass  through  a  sieve  of  niesli  35,000  to 
40,000  per  sq.  in.  The  powder  is  ground  with 
water  or  a  liquid  hydrocarbon  under  great  press- 
ure, or  at  a  very  high  speed,  to  obtain  an  emulsion. 
The  process  is  ijastened  by  the  addition  of  1  to  3% 
of  a  natural  colloid  (soap,  mUk,  casein,  gelatin, 
albumin,  indiarubber,  etc)  The  colloidal  solution 
of  coal  thus  obtained  may  be  used  as  fuel  in 
internal  combustion  engines. — F.  \A\  A. 


Peat ;  Utilisation  of  ■ 


T.  Rigby,  Dumfries,  and 


N.  Tcstrup,  and  Wetcarbonizing,  Ltd.,  London. 
Eng.  Pat.  5853,  Marcli  7,  19U. 

Is  oriler  to  maintain  a  supply  of  peat  during  cold 
periods,  it  is  stored  in  exca%'ations  below  the  level 
to  which  frost  can  extend. — F.  W.  A. 

■  for    hcatin'g    and 


Fuel    briquettes  ;    Composite  - 

•    production  of  cement,  cUnher,  or  ash.    E.  Eaton, 
London.   Eng.  Pat.  11,013,  June  10,  19U. 

A  mxTURn:  is  prepared  containing  :  chalk,  40%  ; 
small  coal,  coke,  ashes,  clinker,  or  carbonaceous 
matter,  10%;  clay,  12<?o  ;  solidified  tar,  8%. 
The  mass  is  ground  iu  a  disintegrator  to  wlvich 
steam  is  admitted,  and  then  moulded.  The 
briquette  ash  is  valualilc  for  cement  manufacture. 

—P.  W.  A. 

■  to  obtain 


Coal  dust  ;  Method  of  agf/lomeratina - 


briquettes  or  other  combustibles  burning  without 
smoke.  H.  Josse.  Fr.  Pat.  473,872,  Oct.  17,  1913. 

About  920  parts  of  anthracite  or  a  similar  coal 
is  incorporated  with  about  05  parts  of  gas  pitch 
(preferably  dry),  5  parts  of  powdered  wood  char- 
coal, and  10  parts  of  a  vegetable  agglutinant,  such 
aa  flour,  and  the  mixture  is  heated  in  a  muffle 
furnace  until  no  more  smoke  is  evolved  from  the 
pitch.— C.  A.  M. 

A.  McD.  Duckham, 


vided  with  a  movable  eccentric  chamber,  open  at 
the  bottom,  containing  fresh  fuel,  which  presses 
on  the  burning  fuel.  A  vertical  U-shaped  agitator 
is  worked  harizuntally  below  the  body  of  fresh 
fuel.— W.  F.  F. 

Gas-producer.  N.  Latta,  IMilwaukee,  Wis.,  Assignor 
t<3  AUis-rhalmers  Manufacturing  Co.  U.S.  I'at. 
l,142,524,June  8,1915.  Date  of  appl.,MaylO, 1910. 

Liquid  fuel  is  directed  against  an  inclined  wall  in 
a  vertical  chamber,  from  which  it  runs  on  to  an 
oppositely  inclined  wall  on  the  opposito  siile  of  the 
chamber.  Air  is  introdured  Ijeluw  the  second 
inclined  wall,  the  ratio  hi!t  ween  fuel  and  air  being 
regulated  bya  presavire-actuated  device.  The  gas 
is  withdrawn  from  the  top  of  the  chamber. 

— W.  F.  F. 

j  Gas-producer.  P.  O.  Schmidt,  Olynipia,  Wash.  U.S. 
Pat.  1,142,033,  June  8,  1915.  Date  of  appl., 
Feb.  17,  1913.    Renewed  May  0,  1915. 

Am  is  supplied  to  the  fuel  through  the  grate  bars, 
and  also  from  ^  annular  conduit  around  the 
casing  through  radial  nozzles.  The  gas  is  collected 
by  a  central  tube  depending  from  the  casing  cover, 
and  having  its  mouth  below  the  level  of  the  radial 
nozzles. — W.  F.  F. 

Gas-producer  tcith  automatic  discharge.  C.  M.  Stein 
et  Cie.    Fr.  Pat.  473,932,  Oct.  23,  1913. 

TiTE  conical  revoh-iug  grate  ot  a  vertical  producer 
is  provided  with  teeth  or  ribs  projecting  outwards, 
and  the  flared  lower  end  of  the  producer  is  similarly 
provided  with  ribs  projecting  inwards.  The  axis 
of  rotation  of  the  grate  is  eccentric  to  the  producer 
axis,  thvis  facilitating  the  breaking  and  discharge 
of  clinker.— W.  F.  F. 


Water-gas  ;  Manufacture  of 


Coke  ;  Manufacture  of  — 

Ashtead,  Surrey.   Eng.  Pat.  17,502,  July  23,1 914. 

A  VERTICAL  retort,  tapering  upwards,  is  fed  from 
a  hopper  ha\nng  a  ram  at  its  discharge  end,  which 
exerts  a  continuous  pressure  on  the  descending 
charge  except  when  withdrawn  momentarily  to 
admit  fuel.  The  coke  is  removed  continuously  at 
the  bottom  of  the  retort  by  an  endless  travelling 
band,  and  the  volatile  products  are  withdrawn  from 
the  side  of  the  retort  at  different  levels. — W.  F.  F. 

{.las-producer.  E.  A.  W.  Jefferies  and  G.  U.  Isley, 
Assignors  to  Morgan  Construction  Co.,  Worcester, 
Mass.  U.S.  Pat.  1,142,100,  June  8,  1915.  Date 
of  appl.,  March  2,  1908. 

The  upper  stationary  part  of  the  producer  casing 
dips  into  a  revolving  annular  pan,  which  forms  a 
water  seal  and  carries  a  central  hopper.  The 
lower  part  of  the  casing  is  rotatable  and  is  enclosed 
by  an  extension  of  the  fixed  upper  part. — W.  F.  F. 

Gas-producer.  W.  B.  Chapman,  Assignor  to  Chap- 
man Engineering  Co.,  New  York.  U.S.  Pat. 
l,142,144,June  8,1915.  Date  of  appl., May  3,1912. 

TliE  producer  containing  the  burning  fuel  is  pro- 


„.^,  y„„  ,  ..^„, .„,„..„ ,.  .    Soc.  pour  I'Ex- 

ploit.  des  Proc.  de  Production  de  Oaz  Industriels. 

Fr.   Pat.   473,937,   June  22,   1914.     Under  Int. 

Conv.,  June  26,  1913. 
The  gas-producer  is  divided  vertically  by  a  par- 
I  tition  into  two  chambers  with  conical  ends.  Tlie 
'  air  is  passed  through  both  chambers  in  parallel 
and  the  steam  subsequently  passed  through  the 
chambers  in  series  by  .the  operation  of  suitable 
valves.  The  direction  of  the  current  of  steam  is 
reversed  on  the  next  occasion  to  equalise  the 
temperatures  in  the  two  chambers.— W.  F.  F. 

Ammonia  ;  Removal  of from  coal  gases  and  the 

like.  N.  Schuster,  and  British  Coke  Ovens,  Ltd., 
Westminster.  Eng.  Pat.  6001,  March  10,  1914, 
TilE  crude  gas  is  purified  by  passing  it  through  a 
scrubber  and  cooler,  condenser,  and  tar  extractor, 
and  then  through  an  exhauster  to  a  cooler  and 
saturator.  The  ammoniacal  liquor  from  tlie 
condenser,  separated  from  tar,  is  pumped  at  about 
230°  F.  (110°  C.)  to  an  ammonia  still,  where  it 
meets  part  of  the  purified  gas  from  the  pressure 
side  of  the  exhauster,  heated  to  212°— 750°  F. 
(100° — 400°  C).  The  ammonia-laden  gas  then 
re-enters  the  main  on  the  suction  side  of  the 
exhauster.  The  gas  main  eventually  discharges 
into  the  saturator  where  the  ammonia  is  converted 
into  sulphate. — W.  F.  F. 

Paraffin  hydrocarbons;    Separating  and  purifying 

solid .  I'.  -M.  Justice.  London.  From  Allgem. 

Ges.  f.  Cheni.  Ind.  m.  b.  H.,  Berlin.      Eng.  Pat. 

0345,  Mar.  12,  1914.   (See  also  Ger.  Pat.  276,994  ; 

this  J.,  1914,  1149.) 
A  inxTURE  ot  solid  and  liquid  paraffin  hydro- 
carbons is  treated  with  an  aniotmt  of  aromatic 
hydrocarbons  dissolved  in  liquid  sulphur  dioxide 
sufficient  to  dissolve  the  liquid  paraffin  hydro- 
I   carbonsi — F.  W.  A. 
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Gasolene  and  naphtha  from  crude  oils,   petroleum 
products,   tar  oil,   or  similar  products ;     Process 

for  the  production  of .    P.  Danckwardt,  near 

Dardanelle.  ^Vrk.     U.S.  Pat.  1.141,529,  June  1, 
1915.    Date  of  appL,  Mar.  4,  1914. 

A  HEATED  liquid  not  volatile  under  the  conditions 
of  the  operation  or  soUible  in  the  crude  oil.  etc., 
is  sprayed  into  the  vapour  space  of  the  retort ; 
the  liquid  is  then  withdrawn  from  the  retort, 
passed  through  a  heater,  and  agam  introduced  into 
the  retort,  the  vapours  from  the  oil  being  mean- 
while continuously  condensed. — C.  A.  jNl. 

Liquid  hydrocarbons  ;  Apparatus  for  ohtaining 


E.  Scbill,  Assignor  to  Continental  Gas  Com- 
pressing Corporation,  New  York.  U.S.  Pat. 
3,142.275, June  8,1915.  Date  of  appl.,  June  1,1914. 
N.^TUEAL  gas  mistm-es  containing  gasoline,  pent- 
ane,  and  methane  are  injected  through  a  nozzle 
into  a  compressor,  and  the  compressed  gases 
received  in  a  collector  and  passed  through  two 
condensers,  consisting  of  separate  passages,  in 
which  the  gasoline  and  pentane  are  respectively 
liquefied.  Means  are  provided  for  expanding  the 
separated  methane  and  for  passing  the  cold  ex- 
panded gas  through  tubes  in  either  of  the  con- 
densers.— C.  A.  M. 

Liquid  hydrocarbons  ;  Apparatus  for  obtaining  - 


G.  C.  Maag.  Assignor  to  Continental  Gas  Com- 
pressing Corporation,  New  York.  U.S.  Pat. 
1,142,525. June 8,1915.  Dateof  appl.,  Junell. 1914. 
A  GASEOUS  mixture  of  gasoline,  pentane.  and 
methane  is  passed  from  a  compressor  within  which 
liquid  is  sprayed,  to  a  liquid-collecting  tank  and 
thence  in  series  through  a  gasoline  condenser 
and  a  pentane  condenser.  The  residual  gas  is 
expanded  and  conducted  at  regulated  temperatures 
back  through  the  pentane  condenser  and  the  gaso- 
line condenser. — \V.  F.  F. 


Pitrolcwm  emulsions;    Trcatcr  for  - 


.  Apparatus 
for  treating  anulsions.  Apparatus  for  dehydrating 
petroleum  oil.  K.  E.  Laird  and  J.  H.  Raney,  Taft, 
Cal.,  Assignors  to  Raney-Laird  Petroleum 
Dehvdrating  Co..  Los  Angeles,  Cal.  t'.S.  Pats. 
<A)  1,142.759,  (B)  1,142,760.  and  (c)  1.142.761, 
June  8.  1915.  Dates  of  appl.,  Jiilv  22,  July  22, 
and  Oct.  26,  1914. 

(A)  Petroleum  emulsions  are  separated  by  treat- 
ment with  an  electric  current  in  a  cylindrical  shell, 
which  is  divided  into  upper  and  lower  compart- 
ments by  a  pan  in  wliich  are  fixed  hollow  outer 
electrodes  to  form  an  open  communication  between 
the  compartments.  On  the  inner  walls  of  these 
electrodes  there  is  a  series  of  inward  projections, 
whilst  inner  electrodes  with  projections  on  their 
outer  surfaces  are  placed  in  each  of  the  outer 
electrodes,  (b)  The  emulsions  are  treated  with  a 
current  of  high  alternating  potential,  which  can  be 
successively  impressed  on  a  number  of  the  elec- 
trodes. Means  are  provided  for  varying  the  effective 
diameter  of  the  inner  electrodes,  which  for  this 
purpose  may  consist  of  slotted  pipes  surrounded 
by  springs  engaging  a  series  of  blades  projecting 
through  the  slots,  whilst  a  central  rod  carrying  a 
series  of  cones  is  passed  down  the  pipe  to  expand 
the  blades,  (c)  Alternating  electromotive  force 
is  connected  with  or  disconnected  from  the  elec- 
trodes by  means  of  a  distributor,  which  is  driven 
by  a  synchronous  motor,  so  as  to  utilise  a  portion 
of  the  current  at  each  alternation. — C.  A.  JI. 


Afsphalt ;      Process    of    manufacturing- 


R. 


Wallbaum,  Berhn.     Eng.  Pat.  20,116,  Sept.  5, 
191.3.    Under  Int.  Conv.,  Dec.  4,  1912. 

See  Fr.  Pat.  462,658  of  1913  ;    this  J.,  1914,  315. 


Hydrocarbons  ;  Process  for  the  manufacture  of . 

R.Hense,  Berlin.      Eng.  Pat.  20,188,  Sept.  6, 1913. 

See  Fr.  Pat.  462,935  of  1913  ;    this  J.,  1914,  347. 

Hydrocarbons  and  derivatives  thereof ;   Manufacture 

of .   J.  Y.  Johnson,  London.   From  Badische 

Anilin  und  Soda  Fabrik.  Ludwigshaien,  Germany. 
Eng.  Pat.  20,488,  Sept.  10,  1913. 

See  Fr.  Pat.  468,427  of  1914  ;    this  J.,  1914,  984. 


Ahmiinium  chloride;     Manufacture   of - 


[from 


residues  obtained  in  treating  mineral  oils].    A.  M. 

ilcAfee,   Bavonne,   U.S.A.      Eng.    Pat.    22.923, 

i        Nov.  23,  1914.    Under  Int.  Conv.,  Feb.  12,  1914. 

See  U.S.  Pat.  1,099,096  of  1914  ;  this  J.,  1914.  783. 

Catalytic  bodies  [for  producing  light  hydrocarbons 
from  heavy  hydrocarbons.]     Eng.  Pat.  5847.     See  I. 

I  IlB.— DESTRUCTIVE  DISTILLATION  ; 

j  HEATING;    UGHTING. 

!   Estimation   of  high   temperatures  by   the  method  of 
'■       colour   identity.      Paterson   and   Dudding.      See 
XXIII. 

Patents. 

[Glass]  colour  screens  for  artificially  producing  day- 
light. A.  G.  Glasgow,  Richmond,  Va.,  U.S.A. 
From  E.  J.  Brady,  PhUadelphia,  U.S.A.  Eng. 
Pat.  20,827,  Oct.  10,  1914. 

By  the  use  of  nickel  along  with  copper  or  cobalt,  or 
both,  a  blue  glass  is  produced  giving  with  artificial 
light  a  close  approximation  to  the  colour  of  day- 
light. The  following  representative  formula  is 
given  : — Sand,  0-208  lb.  ;  potassium  carbonate, 
00911b.;  calcium  carbonate,  0025  lb.  ;  potassium 
nitrate,  00167  lb.  To  two-thirds  of  a  pound  of 
this  mixture  is  added  4  grains  of  black  nickel  oxide, 
NioOj,  and  15  grains  of  black  copper  oxide. — B.V.S. 

R. 


[Electric]  conductors  ;    Method  of  treating  — 

Jacobv,  Berlin,  Assignor  to  General  Electric 
Co..  New  York.  U.S.  Pat.  1,142,172,  June  8, 
1915.    Date  of  appl.,  April  11,  1914. 

See  Cier.  Pat.  276,037  of  1913  ;  this  J.,  1914.  1150. 


III.— TAR  AND  TAR  PRODUCTS. 

Thermometers ;     The   emergent  stem   correction  for 

in    creosote    oil    distillation    fiasks.       U.S. 

Bureau  of  Standards.     J.  Franklin  Inst..   1915, 
179,  711—712. 

With  a  particular  type  of  mercury  thermometer, 
the  average  corrections  (reliable  to  1°  C.)  found  for 
the  ordinary  side  neck  distillation  flask  were  4-5°, 
e-0°,  10-5'  and  15-5°  at  200°,  250°,  300°  and  350°  C, 
respectively.  When  the  same  thermometer  was 
used  in  different  flasks,  the  greatest  difference  in  the 
stem  corrections  found  was  2°  C.  Reliable  results 
(within  1  or  2°  C.)  were  obtained  by  determining 
the  total  correction  (scale  and  emergent  stem) 
at  two  points  by  reading  the  thermometer  in  the 
vapours  of  boiling  naphthalene  (218°  C.)  and 
anthracene  (340°  C.)  in  succession,  and  inter- 
polating for  intermediate  points.  A  mercurial 
thermojneter,  about  40  cm.  long,  and  having  a 
continuous  scale  and  graduated  stem,  was  found 
the  most  suitable  for  use  ^ith  distillation  flasks. 

— W.  E.  F.  P. 

Nitration  of  7>iixcd  dihalogenbenzcnes.  A.  P.  Holle- 
man.  Rec.  trav.  chim.  Pays-Bas,  1915,  34, 
204—234. 
A  quantitative  study  of  the  products  of  nitration 
of  o-  and  p-dUialogenbenzenes  has  enabled  the 
author  to  represent  by  numerical  ratios  the  relative 
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iiitluoacc  of  the  halogens  in  determining  sub- 
stitution in  the  benzene  nucleus.  From  the 
nitration  ot  p-chlorobroniobenzcne  ami  o-chloro- 
broinobenzene  the  ratio  of  the  directive  iivfluences 
of  chlorine  and  bromine  was  found  to  be  1  :  O'Jti 
and  1  :  O-.SO  respectively.  From  the  mean  ratio 
1  :  0S8  the  proportions  of  the  isomers  formed  on 
nitration  can  bo  predicted  with  some  accuracy. 
From  the  nitration  of  o-chloro-iodobenzeiie  the 
patio  Cl  :  I  was  found  to  be  1  :  1-84,  and  from  the 
nitration  of  bromo-iodobenzene  the  ratio  Br ;  I 
wa.s  found  to  be  1  :  l~rt.  Some  uncertainty  due 
to  the  liberation  of  iodine  exists  in  connection 
with  the  figures  for  the  iodo  derivatives.  From 
the  ratios  Cl  :  Br  =  1  :  080  and  Cl  :  1  ---  1  :  1-81 
the  calculated  ratio  Br  :  1  is  1  :  2'3,  whilst  the 
ratio  found  by  nitration  was  1  :  l-TTi.  This  dis- 
crepancy leads  to  a  ditTerence  of  tJ-l^o  between 
the  calculated  (69-7  "i)  and  the  observed  (tS30%) 
proportion  of  the  two  bromo-iodonitrobenzenes, 
1.2.3  and  1.2.5,  formed  on  nitration  of  o-bromo-iodo- 
bcnzene.  Difficulties  in  estimating  the  exact  pro- 
portions ot  the  products  ft)rmed  may  account 
largely  for  the  difference.  The  principle  may  be 
applied  to  calodate,  e.g.,  the  proportions  of  the 
isomeric  nitrobroraotoluenes  formed  on  lutrating 
bromotoluenes,  after  first  making  a  quantitative 
study  of  the  lutration  of  p-chlorobromobenzene 
and  p-chlorotoluenc. — E.  W.  L. 

N iiro-dcrivativeii  of  na phthalene  ;  Theory  of  niirai- 
inij  mixlnres  in  its  ap]itication  io  the — — .  A. 
Saposhnikov.  J.  Kuss.  Phvs.  Chem.  Soc,  1914, 
46,  1102—1110.  J.  Chem".  Soe.,  1915,  108,  i., 
393—394. 
TirE  author  discusses  the  results  of  Pat  art's 
investigation  of  the  nitration  of  naphthalene 
(M^m.  Poudres  et  de  Salp..  9,  11)  in  the  light  of 
the  theory  of  the  action  of  nitrating  mixtures 
developed  by  him  in  connection  with  the  nitration 
of  cellulose  (this  J.,  1907,  34  ;  1909.  747).  If  the 
results  are  expressed  in  the  form  of  a  triangular 
diagram,  it  is  foimd  that  here  too  the  distriljution 
of  the  different  degrees  of  nitration  in  the  diagram 
corresponds  moderately  well  with  the  vapour 
pressure  curves  of  the  nitric  acid  and  consequently 
with  the  condition  of  the  acid  in  the  mixtures. 
For  example,  all  the  pomts  corresponding  with 
tetranitronaphthalene  are  found  in  that  region  of 
the  acid  mixtures  where  all  the  nitric  acid  exists 
in  the  form  of  free  monohydrate,  HNO,.  If  the 
lines  of  the  diagram  representing  equimolecular 
proportions  of  nitric  and  sulphuric  acids  are 
considered,  the  degree  to  which  the  naphthalene 
is  nitrated  alters  with  the  relative  proportion 
of  water  present  :  with  from  0  to  20 — 25%  of 
water,  tetranitronaphthalene  is  obtained  ;  With 
2.T — 50%,  trinitronaphthalene  ;  with  50 — 60°^, 
di-  and  tri-nitronaplithalenes  ;  with  60 — 05%, 
dinitronaphthalene,  and  with  a  still  greater  pro- 
portion, the  mononitro-derivative.  Tiie  similarity 
between  the  diagrams  for  the  nitro-derivatives  of 
naphthalene  and  cellulose  no  longer  holds  with  acid 
mixtiu:«s  approaching  pure  water  or  pure  sidphuric 
acid.  In  general,  nitration  of  cellulose  is  impossible 
when  the  acid  contains  more  than  (iO — (i5  mol.  "{, 
of  water,  whereas  naphthalene  may  be  nitrated  by 
mixtures  containing  75 — 80  mol.  °g  of  water. 
Increase  of  the  s\dphuric  acid  beyond  a  certain 
limit  renders  nitration  impossible,  since  the  excess 
of  sulphuric  acid  decomposes  the  nitrated  products  ; 
in  the  case  of  naphthalene,  the  litter  is  carbonised 
by  an  excessive  proportion  of  sulphuric  acid  in  the 
nitrating  mixture.  When  naphthalene  is  nitrated 
to  a  high  degree,  the  oxides  of  nitrogen  liberated 
oxidise  the  nitro-prodvicts  and  diminish  the  yield. 

Nitro  cotnpounds  ;    Modified  reduction  method  for 

the  fohimetric  determination  of .    A.  J.  Berry 

and  C.  K.  Colwell.  Chem.  News,  1915,  112,  1—2. 

In    the    determination    of    nitro    compounds    by 


reduction  with  stannous  chloride,  the  authors 
determine  the  excess  of  stannous  chloride  by 
a  method  originally  used  by  Weil  (Chiin.  News, 
1871,  23,  49)  for  determining  copper,  and  based 
on  tlie  reaction  : — 2Cu(!'h -f  SnCl  j  ^Cu^CL -|-SnCli. 
A  known  quantity  of  standard  stannous  chloride 
solution  is  added  to  a  solution  of  a  known  quantity 
of  the  nitro  <onipound  strongly  aiiililiri!  with 
hydrochloric  acid,  and  the  niixlure  builcil  gently 
for  a  quarter  of  an  hour  while  a  slow  current  of 
carbon  dioxide  is  passed  through.  The  liquid 
is  then  titrated  at  the  boiling  jjoint  with  stand- 
ard cupric  sulphate  solution  strongly  acidified 
with  hydrochloric  acid.  The  coiusc  of  the 
reaction  is  indicated  by  the  discharge  of  the  colour 
of  the  copper  solution!  but  its  end  nuist  be  deter- 
mined exactly  by  testing  with  mercuric  chloride 
solution,  wliich  ceases  to  give  a  precipitate  as  soon 
as  all  the  stannous  chloride  has  been  ct^nvertcd  ink' 
the  stannic  compound.  The  external  tests  with 
mercuric  chloride  may  lie  dispensed  with  by 
using  hydrobromic  instead  of  hydrochloric  acid. 
i.e..  by  tlie  addition  of  potassium  brondde  to  the 
solution,  of  the  nitro  compovnid  and  stannous 
chloride  and  to  the  aiid  cupric  solution  used, 
which  then  assumes  a  deep  lirownish- violet  colour 
discharged  by  reduction  with  stannous  salt.  The 
end  point  of  the  titration  is  indicated  by  an  orange- 
yellow  colour,  and  to  ensure  consistent  results  a 
dilute  solution  of  potassium  bichromate  is  used  as 
a  colour  standard.— W.  X.  B. 

Picric  acid;    Acidimelric  determination  of and 

the  interatomic  chani/e  of  the  indicator  mcthyl- 
'  red.  S.  Minovici  and  C.  Kollo.  Bull.  Acad.  Sci. 
Koumanie.  1914-15,  3,  61 — 71.  J.  Chem.  Soc.- 
1915,  108,  ii..  383. 
When  picric  acid  is  titrated  with  alkali,  using 
either  lacmoid  or  phenolphthalein  as  indicator,  an 
excess  of  alkali  above  that  theoretically  necessary 
is  required  to  bring  about  the  colour  change. 
If,  however,  methyl-red  (p-dimethylaniiuoazo- 
benzene-o-carboxylic"  acid)  is  used,  the  colour- 
change  is  sharp,  and  the  amount  of  alkali  required 
agrees  exactlv  with  the  amount  required  theoretic- 
ally. The  colour  change  of  methyl-red  has  been 
examined  by  means  of  measurements  of  its 
absorption  spectrum  in  aqueous  alcohol  solution, 
and  also  in  tbe  presence  of  sodium  hydroxide  and 
hvdrochloric  acid.  The  results  are  of  a  similar 
nature  to  those  found  by  Hantzsch  for  heUautliin. 
the  change  being  represented  by 

N  :  CeH.  :  NMCH^lzx  IM-Cen.NlCHa)^ 

I  >0-»    II 

NH— CcH,- CO— /  NCeH.COOH 

Solid,  violet.  Aqueous  solution,  yellow. 

Acctylnaphtkols  \hydro.rynaphthyl  methyl  ketones],- 

Transformations  in  the  group  of  the .     O.  N. 

Witt  and  O.  Bravm.  Ber..  1914,  47,  3210-3232. 
J.  Chem.  Soc,  1915,  108,  i.,  414—410. 
The  acetyl-n-naphthol  obtained  originally  b> 
the  action" of  glacial  acetic  acid  and  zinc  chloride- 
on  a-naphthol  (this  J.,  1888,  204)  has  been  iden- 
tified as  2-acetvl-"-naphthol.  The  faUure  of 
the  indophenol  "reaction  presented  the  only  diffi- 
cultv  in  assuming  the  presence  of  a  free  para- 
position,  but  it  is  now  shown  that  this  is  merely 
a  matter  of  choosing  the  right  oxidising  agent,  for 
anuuoniacal  silver  oxide  produces  the  desired  effect. 
The  entrv  of  the  acetyl  group  into  the  ortho- 
poiition  i'n  preference  to  the  para,  is  explained 
bv  recognisini;  that  the  primary  product  is  really 
«-naphthvl  acetate,  wliich  undergoes  subsequent 
rearrangement.  As  a  practical  result,  the  yield  of 
2-acetyl-a-naphtbol  has  been  increased  to  80% 
by  using  acetic  anhydride  in  addition  to  the  acetie 
acid  and  zinc  diloride.  On  recrystallising  jthe 
crude,  apple-green  compound,  m.  pt.  101'' — 103°  C  . 
the    colour    was    sometimes     darker,     sometimes 
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paler,  and  the  m.  pt.  gradually  sank  to  98° — 99°  C, 
the  alterations  being  due,  no  doubt,  to  the  existence 
of  two  tautomerides,  one  yellow,  the  other  colour- 
less. The  latter  m.  pt.  was  recorded  bv  Gatter- 
nianu  for  the  pale  yeUow  acetylnaphthol  wliich  he 
obtamed  by  the  hydi-olysis  with  aluminium  cliloride 
of  4-acetyl-fi-naphthyl  ethyl  ether  prepared  bv  the 
Friedel-Crafts  reaction.  Gattermami  assigned  the 
^i-aca-coiifiguration  to  this  acetvl-«-naphtIiol,  but 
the  colour  and  low  m.  pt.  are  against  this.  It  is 
now  shown  that  the  compound  is,  indeed,  the  older 
ortto-derivative. 

The  authors  repeated  the  Friedel-Crafts  reaction 
as  carried  out  by  Gattermann  in  carbon  bisulphide. 
The  product  was  dissolved  in  ether  and  exhausted, 
first  by  sodium  carbonate  wliich  removed  4-acetyl- 
c-naphthol,  m.pt.   198°  C,  and  also   a    diacetyl-a- 
naphthol,   m.pt.  140°  C,  then  with  dihite  sodium 
hydroxide  which  extracted  a-naphthol,  leaving  in 
the   ethereal   layer   the   4-acetvl-a-naphthvl   ethvl 
ether,     m.pt.     78°— 79°  C.       This      showed     that 
aluminium     chloride,     under    certain     conditions, 
may  not  only  hydrolyse  the  ether,  but  even  disrupt 
it  to  a-naphthol  and  tlien  cause  the  re-introduction 
of  an  acetyl  group  into  the  2-  or  4-position  with 
respect   to    this,    or    even    of    two    acetvl    groups. 
By  moderating  the  reaction,  using  benzene  instead 
of  carbon  bisulphide,  the  4-acetvl  ether  has  been 
obtained  in  a  better  yield  and  the  hvdrolysis  of  this, 
in  the  same  medium,  has  led  to  a  80%  yield  of 
4-acetyl-n-naphthol.     4-Acetyl-a-naphthol  crystal- 
Uses  in  colourless  prisms,  m.  pt.  19S°  C,  and  forms 
an  oxmie.  m.  pt.  164°  C,  and  a  phenvlhvdrazone, 
in.  pt.  133°  C.     The  high  m.  pt..  the  lack  "of  colour, 
the  formation  of  typical  o-azo-dyes  and  of  phthalic 
acid,  confirm  the  constitution.     The  above  diacetyl- 
a-naphthol  yields  phthaUc  acid  on  oxidation  and 
does  not  react  with  diazonium  salts,  and  is  therefore 
the  2.4-compound.     2.4-Diacetyl-a-naphthol  forms 
long,    slender,    colourless    needles,    m.  pt.    140°  C, 
and  is  more  soluble  in  toluene  than  the  4-acetyi 
compound.      It   yields   the   2-mono-oxime,   m.  pt. 
212°  C,    and   a   diosime,   m.  pt.    220°  C.      In   the 
/S-naphthol      series,     Gattermann     had     prepared 
acetyl-/j-naplithyl  methyl  and  ethyl  ethers.      The 
authors      condensed     /3-naphthvl  "  methyl     ether 
("  nerolin  ")  with  acetyl  chloride   by  the  Friedel- 
Crafts  process  in  benzene.       Following  the  above 
plan,    the    sodium    carbonate    extract   yielded    an 
acetyl-(3-naphthol,     m.     pt.     64° — 65°  C,     and     a 
diacetyl-/?-naphthol,  wdiOst  the  sodium  hydroxide 
solution  contained  ^-naphthol  and  the  remaining 
ether,     Gattermann's     acetyl-/3-naphthyl     methyl 
ether,  m.  pt.  .57-5° — 58°  C,  which  gave"  the  above 
acetyl-^-naphthol     in    78%    yield    on    hvdrolysLs 
with     aluminium     chloride.     The     latter"  yiefded 
phthalic  acid  on  oxidation,  formed  azo-dyes,  and 
readily  condensed  with  hydrazine  to  give  amethyl- 
/3;3-naphthindazole.        The  compound  is  therefore 
3-acetyl-^-naphthol.         The     diacetyl     derivative 
m.  pt.  165°  C,  also  gave  azo-dyes,  but  oxidised  to 
trimellitic  acid.    It  is,  most  probablv,  3.6-diacetyl- 
/i-naphthol.  ;3-Naphthyl  acetate  when  heated  with 
zinc  chloride,  acetic  acid,  and  acetic  anhydride,  at 
150° — 160°  C.    gave    a    tarry    mass,    from    which 
6-acety]-/3-naphthol  [6-hydro'xy-/J-naphthyl  methyl 
ketone]  was  isolated  in  5  °'o  yield.     This  crystallised 
in   hexagonal  pri.sms,  m.   pt.    171°  C;    it  yielded 
trimellitic  acid  on  oxidation. 
Annual  report  on  alkali,  eU:.  icorka.     See  VII. 
Determination    of   nitrogen    by    Kjeldahl's    method. 
Nolte.     See  XXIII. 

Patents. 
ReaHions  in  presemeof  alkali  ;  Carrying  out  of  - 


[Preparation  of  Alizarin,  'etc.]  J.  Y.  Johnson] 
London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eno-  Pat 
20,664,  Sept.   12,  1913.  o     ^  <it. 

The    product    obtained    by     mixing     an     alkali 


hydroxide  with  half  a  molecular  proportion  of 
methyl  or  ethyl  alcohol  in  absence  of  air  exhibits 
great  reactivity,  and  may  be  used  in  place  of  fused 
alkali  for  the  production  of  Alizarin,  etc.  The 
reaction  commences  on  exposure  of  the  mixture  to 
air  at  the  ordinary  or  a  higher  temperature.  An 
alternative  method  Ls  to  spread  a  thin,  homogeneous 
mixture  of  the  alkali  hydroxide  {e.g.,  KOH)  and 
the  substance  {e.g..  2-amino-anthraquinone)  in  the 
air,  and  spray  with  an  alcohol.  The  velocity  of 
the  reaction  is  sufficiently  high  to  enable  it  to  be 
carried  out  on  an  endless  traveUing  band,  the 
alcohol  behig  recovered. — F.  W.  A. 


Aromatic   amines;     Manufacture   of - 


J.    Y. 

Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pats.13,149  and  15,334,May  28  and  June  26, 1914. 

See  Ger.  Pat.  282,568  of  1913;  this  J.,  1915,  708. 


IV.-COLOURING  MATTERS  AND  DYES. 

British  Dyes,  Limited. 

The  board  of  directors  of  British  Dyes  (Limited) 
are  establishing  a  Research  Departmeait,  and  have 
invited  Dr.  G.  T.  Morgan,  F.R.S.,  to  become  the 
head  of  the  Department.  They  have  resolved  to 
appoint  a  Technical  Committee,  wliich  ^vill  consist 
of  the  following  : — Dr.  M.  O.  Forster,  F.R.S. 
(Cliairman),  Dr.  J.  C.  Cain,  Dr.  G.  T.  Morgan, 
F.R.S.,  Mr.  J.  Tm'ner. 

They  have  also  resolved  to  appoint  an  Advisory 
Council,  under  the  chairmanship  of  Prof.  R. 
Meldola,  F.R.S.,  and  the  following  have  been 
invited  to  become  members  : — Prof.  J.  N.  Collie, 
F.R.S.,  Prof.  A.  W.  Crosslev,  F.R.S.,  Prof.  P.  F. 
Frankland,  F.R.S.,  Prof.  A.  G.  Green,  F.R.S., 
Prof.  O.  G.  Henderson,  Prof.  J.  T.  Hewitt,  F.R.S., 
Prof.  F.  S.  Kipping,  F.R.S.,  Prof.  A.  Lapworth, 
F.R.S.,  Prof.  A.  G.  Perkin,  F.R.S.,  Prof.  W.  H. 
Perkin.  F.R.S..  Prof.  W.  J.  Pope,  F.R.S.,  Prof. 
J.  F.  Thorpe,  F.R.S.,  Prof.  W.  P.  Wynne,  F.R.S. 
The  members  of  the  Technical  Committee  will 
ex  officio  be  members  of  the  Ad\'isory  Council. 

At  a  meeting  of  the  shareholders  of  the  company, 
held  at  Manchester  on  July  14th,  it  was  announced 
that  the  company  had  received  in  cash  from  paid- 
up  capital  on  the  ordinary  shares  and  on  loan  for 
the  Government  £1,018,000,  wliilst  the  preliminary 
expenses  were  about  £9000.  It  was  estimated 
that  £422,000  would  be  paid  for  the  purchase  of 
the  Huddersfield  works  of  Messrs.  Read,  HoUiday 
&  Sons,  leaving  a  balance  of  £597,000.  The  Read 
HoUiday  business  had  been  purchased  and  carried 
on  in  behalf  of  the  company  since  they  gave 
notice  to  purchase.  The  output  of  dyes  had 
already  been  doubled  as  compared  with  the 
average  for  1914,  and  further  plant,  was  in  course 
of  erection.  It  was  essential  to  increase  largely 
the  capacity  of  the  plant  particularly  for  the 
manufacture  of  intermediate  products,  and  they 
were  now  looking  for  a  site  for  the  establishment 
of  new  works. 

Chlorophyll  pigment  ;   Physico-chemical  studies  on 

the  synthesis   of   a .     Albert  and  A.   Mary. 

Monit.  Scien.,  1915,  5,  121—128. 

Previou.s  researches  of  the  authors  indicated  that 
chlorophyll  is  a  product  arising  from  the  polymeris- 
ation and  oxidation  of  a  substance  similar  to 
aniUne.  On  adding  nitric  acid,  drop  by  drop,  to  a 
very  strong  alcoholic  solution  of  aniline,  a  wliitish 
deposit  is  formed  adhering  to  the  sides  of  the  vessel 
and  turning  from  a  pale  rose  to  a  vivid  rose-colour 
(leuc-aniline)  ;  then,  with  considerable  evolution  of 
heat,  a  brisk  effervescence  ensues  and  the  entire 
mass  simultaneously  assumes  a  fine  green  colour. 
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Thr  following  equation  appears  to  represent  the 

rt-iki'tioii  :  — 

il('.H:N+150  =<V,Jl3„NO.+(IH,()+5XO. 
Tlio  phenyl  ^roiip  inu-lciis  i-ntoriiin  into  the 
formation  of  tlu-  ihloiHiphyll  may  be  repivsenteil 
a»  l(((',ll.,).  After  the  teriiiinatiim  of  the  reaction 
the  siiles  of  tlie  test-tulie  ninain  coloured  jjreen 
and  reddisli-lirown.  and  a  dark  reddish-lirown 
resiilue  is  fovind  at  the  hoKoni.  On  sliakinj;  with 
benzene  a  ureenish  sohitinn  is  obtaineil,  wliich  on 
expo8\ire  to  lidht  and  air  tends  to  turn  reil  with 
formation  of  a  bmwnish,  resinous,  .ulliesive  deposit. 
Upon  evaporation  away  fioin  the  hKht  the  si<les 
of  the  tube  become  covered  with  small,  rather 
soft  crystals  which  in  |)laces  form  i^listeninx  tufts 
or  ilenst^  ma.sses,  reihlish  or  bi-ownish  in  trans- 
mitted and  ilark  trreen  in  n-fh'ctcd  lii;ht.  These 
crystals  an-  synthetic  chlorophyll.  In  order  to 
check  the  rea<-tion  after  the  formation  of  the  sreen 
pigment,  .soilinm  bicarbonate  solution  is  added 
till  the  contents  of  the  test-tube  are  slis;htly 
alkaline.  This  yields  beautiful  emerald-sreen 
solutions  fi-om  which  the  whole  of  the  i-olo»iring 
matter  is  readily  extracted  by  benzene.  Uidess 
this  extraction  is  condueteil  sulhciently  (piitkly, 
the  green  colour  readily  chani;es  to  reddish  or 
brownish  or  ochre — the  colours  of  dyin^  and  dead 
leaves,  and  all  the  stages  of  oNidation  through 
which  natin-al  chlon>phyll  pas.ses  in  the  coui-so  of 
three  sen.sons  can  be  observed  in  a  few  minutes. 
One  of  tlie  e.s.sential  characti  lislii  s  of  chlorophyll 
is  its  dis.sociation  by  hydrochloric  acid  into  bluisli- 
greeii  phylloeyanic  acid  (phyllocyanin)  .ind 
brownish  phylloxanthiii.  If  a  solution  of  syn- 
thetic chlorophyll  in  benzene  is  poured  on  to  pure 
hydrochloric  arid,  a  brownish  coloured  zone  (ir.st, 
appears  where  the  two  liciuids  meet.  After  one  to 
two  hours  this  zone  becomes  surmounted  by  a  nnp; 
of  emerald-green  and,  after  lifteen  lioui-s,  the 
benzene  is  nearly  completely  decolorised,  whilst  the 
acid  becomes  charged  with  a  greenish  pigment 
(phyllocyanin  in  process  of  undergoing  alteration), 
ami  a  brownish  deposit  (phylloxant  hiu)  is  formed 
on  the  sides  of  the  tube.  .Synthetic  ihlorophyll.  like 
the  natural  substance,  is  insoluble  in  water  but 
soluble  in  alcohol,  ether,  peti-oleum  oil,  and  benzene. 
The  rrystals  obtained  from  benzene  solution.s  of 
the  natural  substance  and  of  the  synthetic  product 
are  exa<-tly  similar. 

Cctipsis  ittui  reijencruliov  nf  i>hijiochrn7iie.  On 
triturating  the  whiti.sh  or  yellowish  leaves  of 
Cichorhitn  endivia  (developed  in  darkness)  with 
alcohol,  a  yellow  solution  is  obtained  containing 
he.tides  the  xanthophyll  formed,  traces  of  tlie 
chemical  r.-idicli-  of  chioro|diyll.  The  extract  on 
treatment  with  Chenal's  nitric  acid  (containing 
nitrous  aciil)  reacts  violently  with  production  of 
a  reddish  coloration  accompanied  liy  evolution  of 
nitrous  fumes.  This  reactif)n  is  identical  with  that 
shown  by  aniline  on  similar  treatment  if,  as 
happens  frequently,  the  reaction  i.%  snfilciently 
energetic  at  the  outset  to  pa.ss  from  the  green  to 
the  red  colour  stage.  If  diluted  Chenal's  acid  or 
a  mixture  of  hydrochloric  acid  and  Chenal's  acid 
is  used,  the  colour  of  the  alcoholic  extract  on 
cooling  changes  to  a  rose  tint  and  two  distinct 
colour  rings  are  formed,  viz.,  a  green  one  below, 
where  the  acid  and  extrait  meet,  and  a  vivid  rose 
one  higher  up.  This  reaction  rrseniMes  that 
ob.served  on  treating  a  weak  aholiolic  .solution  of 
aniline  with  a  small  (piantity  of  weak  nitrii-  acid 
containing  nitrous  acid.  On  adding  iron  fdings 
to  an  acetic  acid  solution  of  chlorophyll  (from  ivy) 
and  subsequently  removing  the  iron  acetate  formed 
by  repeated  pre<  i|)itation  with  potassium  ferro- 
cyanide  and  liltration,  a  pale.  acid,  andier- 
coloin-ed  li(iuid  is  obtained.  This  sohition  upon 
the  aildition  of  a  few  drops  of  Clienal's  nitric  -.nid 
yields  a  green  coloration  whiih  )>y  furthe^r  addition 
of  the  acid  is  at  once  turned  light  redilish  brown. 


These  colorations  represent  an  exact  reproduction 

of   the   stages   of    the    formation   and   subseciuent 
changes  of  the  synthetic  pigmiid. 

I'iijmcnls  of  hncfcria  chromoiifiiH.  The  pigments 
formed  in  certain  idtrogenous  vehicles  by  I  he 
action  of  bacteria  may  lie  legardeil  as  a  bridge 
between  the  chlorophyll  group  and  Die  aniline 
coloiu's.  .Several  s])i'cies  {Hur.  virrtix,  liiiil.  ririrlr, 
etc.)  produce  true  ihloropln  II.  In  a  medium  of 
beef  tea  and  glycerin  the  introduction  of  />'(((. 
olriiriiis  ihwri'scens  produces  a  brownish  green, 
rlichroic  pigment.  'J'lie  .same  or  a  similar  pigment 
is  produced  by  the  introduction  of  Sniilitirnmyies 
ii'rrvinia:  into  a  solution  of  sugar  and  ainlinc 
sulphate. 

Frcnn/'s  rcaviian.  This  reaction  lias  for  its 
(d)iect  tlie  separation  of  phylloeyanic  acid  (phyllo- 
cyanin) and  phylloxanthin,  whi<h  is  efl'ected  by 
treating  chloropliyll  with  .-i  mixture  of  ether  and 
slightly  diluted  hydrochloric  aciil.  .\ftei'  shaking 
two  Layers  of  fluid  arc  formed — a  yellow  edu  n-al 
solution  of  phyllnxanthin  resting  on  a  greenish- 
blue  solution  of  phyllocyanin  in  hydrochloric  acid. 
Fremy's  reaction  can  be  obtained  with  I  he 
synthetic  chlorophyll  in  (he  nascent  state,  i.e.,  by- 
adding  the  ether  to  a  mixture  of  aniline  solution 
and  oxidising  agent  (from  which  chlorophyll  is 
prepared  synthetically  as  descril)ed  above)  at  the 
moment  when  the  formation  of  green  pigment  is 
just  commencing. 

Spcclroscoptc  obscrvdliDiis.  The  hydrochloric  acid 
solutions  of  synthetic  chlorophyll  .show  certain 
diPferonres  from  those  of  natural  chlorophyll 
obtained  from  Siyimbriurn  ixislHrtiitm,  I'iiius 
xi/lvestris,  Asjjaraf/iis  ol}lc!>ialis,  and  ^'ioJa  Iricolor, 
Init  solutions  in  alcohol,  ether,  or  l,enzene  appe.'ir 
to  give  the  same  results  a^  lho.se  pri'!)ared  Uoin 
Pimis  sylvestris,  AsparaijUfi  offichidlh.  and  ]'iiiln 
tricolor.  The  spectra  of  certain  aniline  colours  and 
those  of  chloropliyll  solutions  exhibit  .several 
identical  or  closely  similar  features,  indicative  of 
distinct  analogies  in  their  molecular  i-ons(  itulion. 

WWslatler'shi/iiolhcsi.i.  According  to  Willst;it(i-r 
and  others  the  molecule  of  chlorophyll  cinlains 
certain  inorganic  elements,  more  especially  mag- 
nesium, as  integral  cnnstituenls.  This  assumption 
appears  to  be  b.osed  mainly  upon  the  icsnlts  of 
analysis  of  the  ash  of  chlorophyll  obtaine<l  from 
ditTerent  sources.  The  authors  conclude  from  tlut 
spectroscopic  results  obtained  with  chloropliyll 
solutions  containing  no  magnesia  w-ha(c\-er.  that 
the  latter  is  not  an  integral  conslitnent  of  ihloro- 
phyll.  Their  view  is  that  chloi-ophyll  contains  six 
phenyl  radicles,  so  that  it  represents  a  )iolynieride 
of  aniline  in  which  the  proimition  of  nitrogen  has 
been  reduced  by  oxidation.  All  the  characteristic 
reactions  of  na'tural  chlorophyll  can  be  obtainecl 
with  aniline  treated  with  (jxidLsing  agents  as 
described. — W.  y.  U. 
Flfivone  ;    Occurrence  of an  the  farina   of  Ihr 

primula.     H.  Midler.     Chem.  Soc.  Trans.,   I  ill."., 

107,  872—878. 
TiiK  mealv  secretion  which  is  found  on  the  leaves 
and  flower  stalks  of  many  species  of  primula, 
forins  on  crvstallisalion  from  light  petroleum  silky 
cry.stalline  tufts,  jn.pt.  9!)  -  100^  C.  having  the 
composition  C,  ill  „0  2-  On  hydrolysis  with  bainim 
hydroxide  in  methyl  alcoholii-  solution  it  \  lelds 
acetophenone.  and  a  substance.  (',.,11,  ..O,.  m.pl . 
]■>()  v..  which  by  reason  of  its  conversion  on 
further  h\(lrolysis  into  acetophenone  and  salicylic 
a<id.  is  'o-hvdroxydibenzoylmethane.  Since  the 
original  substance  is  derived  from  this  by  elimina- 
tion of  watei-,  it  seemed  probable  that  it  is  (lavone, 
and  a  comparison  of  ils  properties  with  these 
of  svnthetic  fiavone  showed  a  complcle  agreement. 
'    /OilllO-C-C.Hi  «' — <'<'«tlr,       .  ^^ 

c,ii/  II       ->cjr,,<         II        -tir.o. 
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Isoquercctoiic.    JI.  Nierensteiu.    Chem.  Soc.  Trans., 
U»1.5.   107,  809—872. 

HYDKOXYyUEiiCKTiN,  obtained  from  quercetin, 
by  reiluction  of  its  oxidation  product  quercetone 
witlizinc  dust  and  acetic  anhydride  and  subsequent 
hydrolysis  of  the  acetyl  derivative,  yields  on  oxida- 
tion with  p-benzoquinone  an  orthoquinone, 
isoquercetone,  analogous  to  the  similar  oxidation 
product,  gossypetone.  ol)tained  from  gossypetin, 
an  isomeride  of  hydroxyquercetin.  Isoquercetone 
resembles  gossypetone  in  general  properties  and 
colour  reactions,  l)ut  dilt'ers  in  its  dyeing  qualities. 
It  forms  a  chocolate  lirown  lake  «ith  cliromium, 
greenish  lirown  with  aluminium,  brick  red  with  tin, 
and  greenish  brown  with  iron.  Its  tetramethyl 
ether.  CisHiOjCOCHj),.  prepared  by  the  action  of 
the  theoretical  quantity  of  diazomefchane  on 
isoquercetone.  forms  yellow  needles,  ni.pt.  242° — 
244°  C.  Excess  of  diazomethane  leads  to  the 
formation  of  7.S-methylenedioxy-3.5.3'.4'-tetra- 
methoxyflavone,  yellow'  needles,  m.pt.  192° — 
19.3°  C.  Tetra-acetylisoquercetone  melts  at  240° — 
242°  C— G.  F.  M. 

Quinoneimide  dyes.  V.  Constitution  and  colour  of 
the  mono-amines  derived  from  phenyliutphtho- 
phenazonium.  F.  Kehrmann,  K.  .Speitel,  and 
E.  Grandmougin.  Ber.,  1914,  47,  32U5 — 3215. 
J.  Chem.  Soc,  1915,  108,  i.,  463. 

Phenylnaphthophexazonium  (annexed  formula) 
can  give  rise  to  thirteen  mono-amino-derivatives,  of 
which  nine  are  known  in  the  form  of  salts  and  one 


in  the  form  of  a  salt  of  the  acetyl  compound, 
the  best  known  being  rosinduline,  the  0-amine. 
A  systematic  study  has  been  made  of  the  colours 
and  atisorption  spectra  of  these  substances.  The 
salts  were  obtained  in  varying  concentrations  of 
sulphuric  acid,  and  tlie  spectra  were  taliulated. 
The  isomerides  fall  into  four  groups,  the  individual 
members  of  which  are  constitutionally  and 
optically  similar,  but  difl'er  widely  from  those  of 
the  otlier  groups.  The  four  isomerides  in  which 
the  amino-groups  occupy  positions,  7,  8,  9,  and  10, 
that  is,  are  attached  to  the  benzenoid  part  of  the 
naphtlialene  residue,  form  the  first  group.  Of 
these,  the  7-,  8-  and  9-amines  form  blue  tti  liluisli- 
green  mono-acid  salts,  lemon-yellow  di-acid  salts, 
and  ))lood-red  tri-acid  salts.  The  10-anune  forms 
only  mono-  and  di-salts.  the  azine  nitrogen  atom 
in  the  peri-position,  owing  to  steric  hindrance, 
being  incapalde  of  salt  formation.  They  all  form 
unstable  pseudo-l)ases  under  the  influence  of  con- 
centrated alkali  hydroxides.  A  second,  incomplete 
group  consists  of  the  2-  and  3-amines  ;  tliese  form 
violet-red  mono-acid  salts,  orange-red  to  vellowisli- 
green  di-acid  salts,  and  \dolet  tri-acid  salts.  The 
3'-  and  4'-aniines  form  a  third  group  in  which 
the  yellow  mono-  and  di-salts  are  almost 
optically  identical,  but  differ  in  solul)ihty, 
whilst  tlie  tri-salts  are  violet.  The  optical  Ijehav- 
iour  of  these  does  not  differ  to  any  important 
extent  from  that  of  the  un-substitiited  phenyl- 
naphthophenazonimn.  which  is  in  agreement  with 
tlie  rule  that  salt  formation  at  remote  amino- 
groups  scarcely  influences  the  absorption.  The 
U-amiue.  rosinduline.  tlie  substituent  lieing  in  tlie 
quinonoid  part  of  the  naphthalene  residue,  and  the 
3-aniine,  comprise  a  fourth  group,  characterised  Ijv 
the  inten.se  yellowish-red  or  blood-red  colours  o"f 


the  anhydride  forms  of  the  bases,  and  by  the  red 
mono-salts,  green  di-salts,  and  red  to  violet-red 
tri-salts.  The  isomerides,  7,  8,  9,  10,  3',  and  4', 
are  undoubtedly  or</(o-qiiinonoid,  which  is  in  .agree- 
ment with  the  fact  that  the  di-  and  tri-salts  are 
practically  optically  identical  with  the  mono- 
aiid  di-salts  of  the  unsulistituted  parent.  Bosin- 
duline  and  Nietzki  and  Otto's  isorosinduline,  the 
<3-  and  3-aniines,  like  aposafranine,  are  para- 
quinoiioid  in  the  fi-ee  state  and  in  their  niono- 
and  (_li-salts.  but  or(/(o-quinonoid  in  their  tri-.salt. 
The  2-ainine.  finally,  is  certainly  o;//(o-quinonoid 
in  its  di-  and  tri-salts.  Ijut  may  be  ;)r(C(/-quinonoid 
in  its  mono-salt,  which  would  Ije  unique. 

Patbnt.s. 

Azo     colouring     tnaltcrs  ;       iManufacture     of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen,  Germany. 
Eng.  Pat.  13,455,  June  2,  1014. 

See  Fr.  Pat.  472,893  of  1914  ;    this  J.,  1915,  486. 

Monoazo  dyestuffs  dyeiixy  on  mordant  ;   Manufacture 

of .      J.  R.  Geigy,   Soc.  Anon.     Eng.   Pat. 

22,070,  Nov.  5, 1914.  Under  Int.  Conv.,  Nov.  10, 
1913. 

See  Ger.  Pat.  278,613  of  1913  ;   this  J.,  1915,  273. 

Gallocyanines ;    Manufacture  of  condensation  pro- 
ducts  of .      Duraiid   and    Huguenin   S.    A., 

Basle,  Switzerland.  Eng.  Pat.  22,247,  Nov.  9, 
1914.     Under  Int.  Conv.,  Nov.  14,  1913. 

See  Ger.  Pat.  273,685  of  1913  ;   this  J.,  1914,  784. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Papyrus    and    paper    manufacture.        W.    Beam. 
\\'ellcome   Tropical  Research   Lab.,   Khartoum,     , 
Chem.  Section,  Bull.  No.  2,  March,  1915.  4  pages,     j 

The  successful  commercial  application  of  papyrus  ' 
as  material  for  paper  manufactiire  w  ould  appear 
to  depend  on  the  preparation  in  the  country  of 
origin,  without  the  expenditure  of  chemicals, 
of  a  material  containing  the  useful  fibres  in  a 
concentrated  form  tor  export,  largely  freed  from 
the  cellular  tissue  in  which  they  are  embedded  in 
the  law  plant.  If  papyrus  stems,  either  green  or 
dry,  l)e  digested  with  water  at  142° — 150°  C.  for 
3 — 1)  hours,  then  removed  and  beaten  in  a  stream 
of  water,  pi'actically  the  whole  of  the  solulile  and 
cellular  matters  can  lie  washed  out,  leaving  the 
filirovascular  liundles  almost  free.  This  material, 
though  slightly  darker  in  colour  than  the  original, 
yields  a  perfectly  white  pulp  when  lioiled  with 
caustic  soda  and  bleached  in  the  usual  manner. 
Stems  containing  8^0  of  moisture  yielded  40-5  % 
of  prepared  material  (dry)  when  digested  for  6 
hours  at  140°  C.  and  37-5  °o  when  digested  for 
3  hours  at  150°  C.  On  boiling  and  bleaching, 
these  half -stuffs  yielded  55-2  and  548  "„  respec- 
tively of  dry  bleached  pulp.  The  value  of  the 
prepared  papyrus  is  estimateil  at  £5  per  ton  at  the 
paper  mill  and  the  cost  of  transport  at  £2  per  ton. 

—J.  F.  B. 

Patents. 

Osier    bark    [fibre]  ;     Method    and    apparatus    for 

ufilisiny .        Oesterr.     Filzkorkwerke     Ges., 

Krasna    on   Becva,    Austria.       Eng.    Pat.    6555, 
.Alar.  14,  1914.    Under  Int.  Conv.,  ilar.  M.  1913. 

The  bark  of  osier  willows  of  one  year's  growth  is 
steamed  under  a  slight  pressure,  then  pickled 
in  a  bath  containing  about  3  %  of  soap  and  1  % 


Vol.  XXXIV.,  No.  H.]      Cl.    VI.— bleaching ;    DYEING;    PRINTING:    FINISHING. 


793 


of  so<la.  Tln'  wet  material  is  pas-xcd  between  fluted 
rollers,  .situated  in  n  lioUander  triniiili.  which  food  it 
to  the  hoUnndiT  roll  (•<)iistru<l<'d  with  l)lutit  metal 
knive.s  working  on  a  roii^h  stone  hed-plate.  'I'he 
at'tion  of  tlie  roll  enislies  and  .s<i'apes  tlie  shreds  of 
IiarU.  separating  tlie  lorij^  filires  suitable  for 
textile  purpose.s,  whieh  are  jiieked  out  of  the  li(|ind 
liy  means  of  a  roekinn  rake.  These  fil>res  are 
tivnted  with  steam  saturateil  witli  fjlyeerln,  and 
dried  in  the  air.  The  mass  of  sliort  fibres  and 
celhdar  matter  left  in  the  hollander  is  discliarfii'd 
into  a  mixini;  eliest  anil  t  heriee  to  a  settlint;  lank 
pro\  ided  with  a  false  sieve-liottoiu  ;  the  cellular 
matter  pa.s.ses  with  the  water  throvifjli  the  .sieve 
and  is  recovered  in  (ilter-pres.ses,  then  dried  and 
ground  as  a  sul>stitute  for  cork  meal.  The  fiI)rous 
matter  is  removed  from  the  upper  part  of  the  tank 
by  means  of  dippinj^-moulds  and  is  then  treated  in 
presses  for  the  production  of  liriquettes  s\ntable 
for    iasulatiiii;    purpcses. — J.  F.  H. 

CeUnlose  estrrit  ;    Process  of  manufacUirinij  solid   or 

liquid   Kolutions    of .       \V.    Plinatus,    Paris. 

Entc.  Pat.  H!,940.  .July  23.  lOKl. 
Cki.i.i^I-o.se  esters,  c.i/.,  nitroicllulosc,  are  incorpor- 
at«"d  with  non-volatile  oriranic  acid  esters  of  poly- 
hydric-  alcohols,  eomplefeh-  or  partially  esterified. 
f.;/.,  the  glyceryl  esters  of  butyric  or  benzoic 
acid,  or  esters  of  glycol,  and  the  mixture  is  milled 
between  heated  rolls  until  a  homogeneous  mass  is 
obtained,  having  physical  properties  depending  on 
the  relative  proportions  of  the  components.  Cam- 
phor, resins,  l)alsams,  etc,  may  be  added  to  the 
mixture  of  cellulose  ester  ,nnd  appropriate  non- 
volatile ester  of  a  polyhydri'-  alcohol  to  modify 
the  properties  of  the  product.  (Reference  is 
directed  in  pursuance  of  Sect.  7.  Sub-sect,  -t,  of 
the  Patents  and  Designs  .\ct,  1907.  to  Eng.  Pats. 

ViV.i  of  isiM.  (is.->s  of  i.sDii.  i:!,i:n  of  iiion.  07iU  of 

li)0(J,  Si)J.>  of  190i».  S!l!)0  and  i:i.-_':«)  of  1!)12  ;  this 
J..  1X97,  35.5  ;  1901,741:  1907.  (ilO;  1009.1271; 
1012.  1120  :    1918,  823.)— J.  V.  B. 

Visrose  ;     Process  for   the   prrixirnlioii    of  a   saline 

solulion  of .   Soc.  Anon.  SoiedeSt.-Chamond. 

St.-Chamond,  France.  Kng.  Pat.  24.291.  Dec. 
18,  1914.    Under  Int.  Conv..  Dec.  211.  1913. 

f'KLU'LO.SK  xanthate  is  dissolved  in  a  sohdion  of 
an  acid  salt  of  a  weak  acid.  c.f/..  a  bicarl)onat«, 
bisulphite,  or  acid  phosphate,  in  order  to  neutralise 
the  free  and  i^art  of  the  comliined  soda  in  the 
xanthate,  so  that  it  may  .ipproxiniate  to  the 
neutral  xanthate.  The  proportions  recommended 
are:  NallSO,,  10— l.j  ;  NallCOa,  8—12;  or 
NajHPOj,  13—20  kilos,  per  KM)  kilos,  of  ceUulose. 

— F.  W.  .V. 

Puper-coalinij  romjiositiiin  iiiiil  mellioil  of  makiiii/  the 
same.  A.  \.  Dimham,  Bainbridge.  X.V..  .Assignor 
to  ("asein  Co.  of  America,  Xew  York,  U.S.  Pat. 
1, 141.0.31, June  «,191,-).  Date  ofai)pl... May  9,1911. 

St.m?cH  is  ti'eatcd  with  a  hydrolysing  agent, 
neutralised  with  ammonia,  and  mixed — with  or 
without  drying — with  casein,  a  substance  which 
dissolves  casein,  and  a  large  proportion  of  a  suit- 
able mineral  base,  together  witli  water,  the 
modifying  action  upon  the  starch  being  arrested  at 
a  suitable  point, — J,  R. 

Fibrous  milerial  ;    Method  of  climinatitnj  fat  from 

raw  or  Ircaird vith  fat  solvents.    C.  Xetz  und 

Co.,  Breslau,  and  F.  Koch,  (iorlil-/,  (iermanv. 
Eng.  Pat.  21,114,  .Sept.   IS,   1913. 

.Sek  Ger.  Pat.  207,487. of    lOl:;  ;    this  .T..  1911.  72. 

Ksters  of  relliilose,  soluble  in  acetone  ;     Process   for 

the    manufacture   of  arid ,       Knoll    und  Co., 

Ludwigshafen,  (iermanv.  Eng.  Pat.  l(i,90.i, 
July  23,  1913.     Under  Int.  Conv.,  Aug.  1.  1912. 

See  Vv.  Pat.  453,835  of  1913  ;    this  J.,  1913,  785. 


Payicr  haclmi  shaded  (clottdi/)  rnlour  :    Manufacture 

on    the   jiajicr   machine   of .      Farbw.    vorm. 

Meister,  Lucius,  mid  liriining,  Ilochst,  (iermanv, 
Kng,  Pat.  0227,  .Mar  11.  1911.  Under  lid.  Conv.. 
Apr.    IS,   1913. 

Si;i5   Fr.   Pat.    ir>!l.3.-)S  of   IIMI  :    this  J.,   1915,  2."). 


VI.    BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

l'.\TKNTS. 

Cellulose   or   other   similar  fibrous   material,    cither 
in  the  pulpi/.  spun  or  tcoren  condition  ;  Apparatus 

and  process  for  the  treatment  or  hlcachimi  of . 

H.  Arledtcr,  l''rodsham.  Eng.  Pat.  «!fi77.  >Inr. 
17,  1914.  A.ldilion  to  Eng.  Pat.  16,085  of  1912 
(this  J..  1913,  SC,5). 
When  tlu>  api)aratus  descrilied  in  the  original 
pat«nt  and  in  Eng.  Pat.  2018  of  1910  (this  J., 
1911,  205)  is  used  for  l)leacliing.  the  gases  with- 
drawn by  the  vaciunu  pmiip  from  the  iipper  part 
of  the  ajjparatus  are  returned  to  it  through  coils 
placed  in  the  lower  part,  after  having  been  re- 
ozonised  while  out  of  contact  witli  the  lifjuid  by 
passage  through  a  sparking  apparatus;  meaiLs 
are  also  provided  for  renewing  the  supply  of  air 
or  chlorine  gas  as  required.  'I'he  agitation  of  the 
pulp  or  of  the  liquor  surrounding  the  goods  may  lie 
continued,  by  the  passage  of  the  gas  alone,  the 
circulating  pump  and  beater  roll  l)eing  stopped. 
Acids  or  acid  gases  may  l>e  introduced  at  a  suitable 
stage  of  the  process. — J.  F.  B. 

Chromium  mordanting  of  animal  fibres  or  fibrous 

materials  ;      Process    of .         H.     K.     Wood, 

Huddei-sfield.  Eng.  Pat.  855,  Jan.  19,  1915. 
Wool,  etc..  is  boiled  with  a  solution  containing 
up  to  loo„  of  liichromate  and  2  to  4  ']„  of  sulphuric 
acid  for  three  quarters  of  an  hour,  about  2"„  of 
sodium  sulphite  is  added,  and  the  boiling  con- 
tinued for  lialf  an  hour;  the  material  is  thus 
mordanted  in  a  single  Ijath,  and  need  not  bo 
washed.  .More  even  and  fast  dyemgs  are  oljtamed 
with  alizarin,  antlirarene  and  natural  colouring 
matters,  c.rj..  fine  blue  ungrcenable  shades  can  be 
obtained  with  logwood. — F.  W.  .\. 

Diicin.i-marhinc  ;      Circnlatimi  -.  T.     -Mlsop 

'and  W.  W.  Sil)Son,  Assignors  lo   1  be  Philadelphia 

Drving  .Machinery  Co.,   Philadelpliia,   Pa.      U..S. 

Pat      1  112.470.    .tune    8.    1915.       Date    of    appl., 

.Vpr.  25,  1914. 
TiiK  dve-liquor  is  circulated  in  a  tank  containing 
a  rota'lable  perforated  drum  for  the  material  lo 
be  dved.  The  drum  consists  of  lentral  and  outer 
cvlindrical  pert<irated  sections,  the  spaci-  betA\een 
which  is  divided  bv  radial  partitions,  with  arrange- 
ments for  circulating  the  dye-liquor.— F.  W.  A. 

Diiciu'j  furs,  hairs,  or  the  like;    Process  for -. 

\      (1      Bloxani,    London.      From     Act.-des.   f. 

'\nilin'fal)r..      Treptow,     (^iermanv.       Eng.     Pat. 

20,793,  Sept.   15,   1913. 
Skk  Fr.  Pat.  402,824  of  1913  ;    this  J.,   1911,  309, 

Fabrics  ■    I'roccss  of  rendering  gelatin  insoluble  on 

'   1.;    'I'.  .1.  \Vatremez,  Brus.sels.     Eng,  Pat. 

25,714,  No\-   I"-   ""•'•    Under  Int.  Conv.,  Nov. 
h',   1912. 

Ske  Ger.  Pat.  271,251  and  Vv.  Pat.  404,729  ;    this 

J.;  1914,  480,  481. 
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VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

AIL'ali,  clc,  tcorku  ;  Fifli/-first  aimual  report  on  ■ 


III/   till'   Chic/   Iiispcrlur.     Proceedings   during  the 
I/car  1914,  etc.    pp.  120.    Price  8d. 

The  iiumbei'  i>£  woiks  registered  iii  Englaiul, 
Ireland,  and  Wales  was  135li  (including  08 
'■  alkali  "  works),  and  in  Scotland  170  :  this 
makes  a  net  increase  of  32  tor  the  United  Kingdom. 
The  increase  is  again  associated  largely  witli  the 
manufactnre  of  sulphate  of  ammonia  and  with 
the  distillation  of  tar.  There  was  a  general 
tendency  towards  a  smaller  proportion  of  acid  in 
tlie  waste  gases  discharged  into  the  air,  further 
improvement  occurring  from  the  extended  adoption 
of  mechanical  appliances  in  place  of  manual  labour 
in  operations  liable  to  cause  local  escape  of  acid 
gases  or  fumes,  especially  as  regards  bleaching 
powder  and  superphosphate  manufacture  and 
extraction  of  copper  l)y  the  wet  process  ;  but 
irregularities  liave  arisen  through  ^^ithdra^^al  of 
many  of  the  best  skilled  process  men  for  military 
service.  The  acidity  of  gases  of  '"  all  chimneys  " 
was  equivalent  to  1-042  grain  SO 3  per  cb.  ft.,  as 
compared  with  119S  grain  during  1013.  No 
occasion  for  prosectition  arose  during  tlie  year, 
but  in  three  cases  back  fees  for  non-registration  of 
processes  were  accepted  in  lieu  of  proceedings 
being  taken, 

r>is-nssing  the  inchislrial  outlook,  with  reference 
to  llie  need  for  dcveloiiment  ou  scientific  lines,  it 
is  suggested  thai  tlie  severe  and  organised  com- 
petilion  wliicli  may  be  anticipated  at  the  ilosc  of 
the  wiiv  can  only  be  met  by  supplementing  our 
traditional  methods  by  combined  effort  on  the 
productive  side.  When  the  reputation  of  a 
British  proibut  in  a  foreign  market  suffers  through 
inequalities  iu  the  deliveries  from  different  British 
works,  it  may  be  expedient  tor  the  more  advanced 
producers  to  consider  the  propriety  of  endeavouring 
to  raise  the  general  standard,  so  as  to  improve  tlie 
reputation  of  the  British  jiroduct  as  a  whole,  and 
it  is  consideri'd  that  nuich  could  be  done  by  a 
properly  staffed  centre  for  research  and  advice, 
apart  from  and  supplementary  to  iJioper  wt>rks 
control.  For  example,  some  of  the  sulphate  of 
ammonia  produced  in  this  country  prior  to  the 
war  has  been  said  by  foreign  consumers  to  compare 
unfavourably,  in  a  marked  degree,  with  the  pro- 
duet  received  from  Germany,  and  it  is  suggested 
that  the  question  of  efficient  production,  especially 
with  the  prospect  of  more  severe  competition  froiii 
synthetic  fertilisers,  should  be  taken  up  without 
delay  by  centralised  effort,  since  questions  of 
advantageous  utilisation  and  the  opening  of  new 
markels  involve  that  of  producing  cheap  sulphate 
of  high  quality. 

Alkali  and  cojijicr  (wel  process)  tvork.i.  The 
aggregate  quantity  of  salt  decomposed  at  alkali 
works  was  below  ^the  corresponding  quantity  for 
1913,  activity  being  .somewhat  restricted  diu'ing 
the  early  part  of  the  year.  Accumulated  experi- 
ence has  shown  that  wliile  the  mechanical  fiu'naces 
in  use  in  the  wet  process  copper  works  have 
distinct  commercial  advantages,  more  efficient 
condensing  plant  is  necessary,  owing  to  the 
reduced  consumption  of  fuel  and  consequent 
smaller  volume  of  gases  diluting  the  discharge 
from  t  he  condensers.  Cement  works.  Further 
extension  iu  the  use  of  the  rotary  kiln  occiured 
during  1914.  and  the  improved  conditions  brought 
about  by  the  adoption  of  this  and  other  modern 
types  of  kilnare  specially  noted.  In  the  soutli-ea.st 
of  ICngland  the  industry,  although  fairly  active 
during  the  rir.st  half  of  the  ye.ar,  has  been  seriously 
afTected  by  current  events.  Further  progress  was 
made  in  arresting  more  efficientlv  the  fume 
generated  in  smeltiiuj  works,  whilst  the  acidity  of 


the  chimney  gases  was  less  than  in  the  preceding 
year.  Tlie  use  of  water  sprays  has  reduced  the 
escape  of  solid  particles  from  the  cldmneys  of 
copper  smelting  works,  and  the  sulphurous  acid 
gas  from  zinc  blende  calciners  (this  J.,  1914,  861) 
is  being  utilised  on  au  increasing  scale  for  tlie 
manufacture  of  sulphuric  acid. 

Sulphuric  acid  ivorks  were  generally  busy 
tliroughout  the  year  and  during  the  later  months 
were  working  under  high  pressure  owing  to  the 
requirements  of  the  military  authorities.  Three 
plants  working  with  reduced  chamber  space  have 
been  brought  into  operation,  and  attention  is 
drawn  to  the  closer  and  more  skilled  supervision 
entailed  by  this  system.  The  use  of  mechanical 
burners  continues  to  extend.  A  fatality  due  to 
oxides  of  nitrogen  occurred  at  a  works  during  a 
stoppage  for  repairs  to  Gay-Lussac  towers.  The 
tovers  were  not  disconnected  from  the  chambers, 
liut  acid  was  run  do\^n  them  for  3  days,  and 
10  days  later  a  workman  entered  one  of  the  towers 
to  remove  some  timber  supports  ;  he  finished  his 
work  and  returned  home  apparently  well,  but 
later  collapsed.  The  importance  of  taking  pre- 
cautions against  the  insidious  toxic  effects  of 
oxides  of  nitrogen,  towards  which  susceptibility 
varies  with  the  individual,  is  again  emphasised 
(see  Report  for  1912  ;  this  J.,  1913,  787)  ;  the 
tower  should  have  been  ventilated  by  a  downward 
draught,  and  a  ".safety-pipe"  should  have  been 
used  instead  of  an  oxide  of  iron  respirator.  A 
"Mills-Packard  tower  chamber"  (this  J.,  1914, 
092)  has  been  imder  practir.il  trial  at  one  works, 
with  encouraging  results.  In  the  Widncs  district, 
the  use  of  nitric  acid  in  place  of  nitre  is  said  to 
be  extending.  Tlie  producti\e  capacity  of  works 
for  the  manufacture  of  s\dphiu-ic  acid  by  contact 
processes  has  been  pressed  to  the  uttermost  since 
the  outbreak  of  war.  The  Kessler  system  of 
concentration  was  brought  into  increased  use,  fans 
instead  of  steam  jets  for  draught  purposes  being 
now  generally  adopted.  The  use  of  the  cascade 
system  was  also  further  extended,  and  it  is  pointed 
out  that  in  this  system  it  is  essential  to  give 
attention  to  the  relative  draught  on  the  fire  flue 
and  on  the  flue  for  removal  of  the  acid  vapours, 
to  prevent  the  possibility  of  acid  fume  passing  to 
the  chimney.  The  necessity  for  arranging  the 
outlet  for  uncondensed  gases  and  fumes  in  such 
position  that  the  escaping  gases  should  be  harmless 
and  inoffen.sive  where  discharged,  apart  from  the 
Act  limit  of  1-5  grain  SO3  per  cb.  ft.,  is  also  noted. 
Operations  in  chemical  manure  ivorks  were  fully 
maintained  during  1914,  Tin-  quantities  of  manure 
materials,  expressed  in  tons,  imported  into  the 
United  Kingdom  during  the  years  1912 — 1914 
were  : — 


1914. 

1913. 

1912. 

Guano  

Mineral  phosuhatcs    

Nitrate  of  soda 

39,285 
555,605 
171,910 

25,548 
539,016 
140,926 

14,115 
620,270 
123,580 

The  imports  of  mineral  phosphates  are  the  highest 
recorded.  The  Liitgen  system  for  handling  and 
"  conditioning  "  superphosphate  has  been  adopted 
at  one  works.  In  this  system,  the  hot  super- 
phosphate, as  mechaidcally  cut  from  the  den,  is 
raised  by  an  elevator  and  falls  on  a  rapidly 
revolving  knife  which  comminutes  it  ;  the  material 
is  then  blo'\'n  by  a  fan  into  a  secondary  den  or 
store,  where  it  deposits  as  a  fine  dry  powder,  the 
den  having  louvres  on  the  top,  with  canvas  screens 
to  prevent  the  escape  of  dust.  The  exports  of 
ammonium  sidphate  in  1914  .imoimted  to  314,000 
tons,  as  compared  with  an  estimated  home  con- 
sumption (for  all  purposes,  including  mamue 
manufacture)  of  100,000  tons.     The  dislocation  of 
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forcipn  tnitU-  diiriiic;  the  Inttor  part  of  tlie  year 
had  a  (limt  ami  siilistaiitial  nidiioni'e  on  tlie 
fininv.s.  'I'lif  I'orrf.siMiiidiiivr  li^uri's  for  1913  wore 
:{2."i.OOO  tons  and  ilT.OOO  Ions  ri'spcUvily. 

Siilphiitf  and  iiiuriiilf  (i-hhtrulv)  of  iDiiiiKtniii,  iiiul 
ijas  lii/tiDr  iiiirhn.  Tlii'  furtlirr  imifusc-  in  tin' 
nundicr  of  tliosi'  works  is  due  to  now  ro>;ist rat  ions 
in  lias  works,  ooko  ov<-n  works,  and  produoor-uas 
works.  Tlio  amount  of  anuuonia  rocovon-d  in 
tho  United  Kiiif^dom  (expressed  as  tons  of 
Bulphato)  was  : — 


1014. 

1013. 

1012. 

175,830 

10.008 
62.74U 
137.430 

34.295 

132,180 
10,950 
03.081 

133.S1C, 

33.005 

172,004 

Imn  works 

17,020 
112,2(17 

Coke  oven  works   

104  "132 

Pro(iut'er-CH:i  hhiI  rartM)i)i8ini! 
works  (Ihimp  .-111(1  i-oni) 

32.040 

Total     

426,412 

432,618 

388,308 

The  decreased  rate  of  sulphate  production  is 
attriliuted  to  the  distnrhinn  influence  of  tho  war. 
"  Direct  "  niotho<ls  of  inaniifactui'o  continued  to 
give  satisf.action  in  coko  ov(wi  works  and  ga-s  works, 
where  new  plants  of  widely  varying  capacity  have 
lieen  put  into  oiioration.  Coniinoiiii,  is  again  made 
upon  the  serious  loss  of  ammonia  which  is  liahlo 
to  occur  during  the  prolonged  storage  of  gas 
liquor  and  also  to  the  increa.se  in  the  proportion 
of  fixed  ammonia  duo  to  oxidation  of  the  sulphur 
compounds  present.  Tho  proposal  to  minimise' 
these  evils  l>y  covering  the  animoniacal  liijuor 
with  a  layer  of  suitable  oil  is  considered  worthy 
of  attention.  "  Hurdle  "  grids  have  been  used  at 
one  or  two  oxide  of  iron  purifiei's  for  sidphatc 
plant.s.  hut  tho  ga-s  has  a  tendency  to  ascend 
upwards  and  alongside  the  wooden  uprights, 
besides  which  the  spent  oxide  is  often  ditlicult  to 
remove,  so  that  wear  and  tear  is  apparently  greater 
than  with  the  ordinary  grids.  The  cost  of  dealing 
with  hydrogen  sulphide  by  oxide  of  iron  purification 
at  a  works  in  the  south-ea.stern  district,  producing 
1000  toas  of  sidphato  per  annum,  averaged  4  id. 
per  ton  of  sulphate  made  during  the  hist  year. 
The  yellow  colour  noticed  occasionally  in  suljilialo 
of  ammonia  is  due  to  arsenic  in  the  acid  precipitated 
as  .VsjSj  ;  about  001",,  As  gave  a  very  slight 
colour  to  the  salt,  while  003°;,  gave  a  strong 
colour.  If  the  acid  contained  traces  of  copper, 
as  well  a.s  arsenic,  there  wa.s  a  tendency  to  form 
a  grey-brown  salt,  and  when  larger  (|uantities  of 
copper  were  present,  the  salt  liocamo  a  dark  grey. 
In  one  in-stanco.  a  yollowish-brown  scum  on  the 
saturator  contained  '2')'i''„  C'dS.  A  .sheet  lead 
depo.siting  chamber,  in  connection  with  a  Claus 
sulphur  recovery  plant,  has  remained  in  excellent 
condition  after  more  tlian  (i  years  of  .service,  and 
it  is  considered  that  the  .ulvantages  of  this  form 
of  chamber  are  not  sutticiently  recognised.  During 
the  last  3  months  of  the  year  the  town  of  .Middles- 
brough was  supplied  with  illuminating  gas  from 
a  neighbouring  coke  oven  works,  the  operations  in 
the  ga.s  works  being  limited  to  the  purification  of 
the  crude  gas  prior  to  distribution. 

Excessive  activity  characterised  »ii7ric  ociV/  worJca 
during  the  latter  part  of  the  year,  chiefly  owing  to 
extended  reiiuirements  for  naval  and  military 
purpo.ses.  Considerable  extensions  of  plant  were 
put  into  operation  in  different  parts  of  the  <<)untry. 
A  serious  explosion,  attended  by  the  loss  of  10  lives, 
occurred  at  a  pirrir  ttrkl  works  early  in  December  ; 
it  is  attributed  to  the  accidental  sparking  of  picric 
acid  dust  (see  this  J..  ]91o,  152).  An  increa.se  of 
two  murialir  aeid  irorks  over  191.3  arose  from  the 
development  of  processes  for  the  production  of 
substituted  oi'ganic  compounds  involving  the 
formation  of  hydrogen  chloride  sis  {i  by-product. 


Tin  plate  flu.r  irorks  were  more  adversely  alTecfcd 
during  the  year  than  any  other  cla.ss  Of  works 
registered  under  t  ho  Act .  Tlio  genera  I  average  escape 
of  hydrogen  chloride  was  reduced  from  01  11  grain 
per  cb.  ft.  in  101.3  to  (lilS.-)  grain;  but  im- 
proved methods  are  still  needed  in  tlio  treat- 
ment of  scrulY.  the  loss  of  thousands  of  |ioiuids' 
worth  of  material  lieing  involved;  it  is  thouglit 
the  question  calls  for  combined  in(|uiry  ami  could 
best  be  taken  in  hand  by  contralisod  olYort,  as 
suggested  above.  Operations  at  liir  iritrku  were 
.seriously  alT.cteil  in  (h<'  latter  jMit  of  tho  year, 
owing  to  tho  inlhieuco  of  w.ir  conditions  oil  ( he 
export  of  tar  iirodints  ami  of  materials  in  tlie 
preparation  of  wliicli  tar  products  are  used.  An 
increased  utilisation  of  tiio  hot-  vapours  rising  from 
tar,  during  distillation,  lor  heating  a  fre.sh  iliargi- 
of  crude  tar.  is  reporleil.  ami  tin'  more  oxtonded 
u.se  of  contimious  dislill.il  ion  ijlaiit  for  production 
of  pitch  and  volatile  product-!. 

Zim-  and  :iiH-  nsidiic  irurl.n.  During  the  latter 
part  of  the  year  especially,  iriuch  activity  pre- 
vailed, and  aitenlion  is  drawn  to  the  importance 
of  the  now  situation  in  this  industry,  caused  by 
the  war.  Continuod  attention  was  given  to  the 
conditions  infhiomiug  the  forniation  of  fmue.  the 
means  for  jirex  outing  I  lie  oscaiio  of  fume,  and  tlie 
best  methods  of  dialing  with  the  solid  material 
obtained  by  such  means.  Further  experiments 
were  made  on  the  fume-arresting  ollicioncy  of 
various  types  of  iron  "prolong"  (this  .1..  1011, 
800),  with  special  regard  to  the  form  favoured  at 
each  works,  and  tom])e!atiire  conditions  were 
studied  in  detail.  Owing  lo  the  wide  dillerenco  of 
practice  obtaining  at  various  works,  it  lias  boon 
found  drlliiult  to  sl;ito  jiiimiples  capalih'  of 
general  apiilicalion,  but  lines  for  suggested  im- 
provement are  indicated.  The  form  of  prolong 
favoured  wliere  oxide  or  "ashes"  .are  distilled  is 
a  cone  having  a  mnovablo  cap  and  divided 
horizontally  into  two  compaitnients  by  a  slielf  ; 
the  gases  return  over  the  shelf  and  are  discharged 
through  a  wide  slotted  hole  close  to  the  furnace 
front  and  well  under  the  ventilation  hood.  'i"he 
prolong  is  constructed  to  fit  the  receiver  to  which 
it  is  attached,  and  its  weight  is  supported  by  siiit- 
alile  bars  hung  in  front  of  the  furnace.  When 
granular  zinc  alone  is  dislilloil,  cojie  packing  is 
introduced  into  the  upper  compartiuonl.  The 
results  of  the  various  tompcrature  tests  are  pre- 
sented in  tables  and  graphs.  Very  similar  tem- 
perature gradients  were  observed  in  works  utilising 
mainly  ore  and  in  those  where  zinc  "  ashes  " 
containing  volatile  chlorides  formed  the  bidk  of 
the  charge,  although  the  weights  of  fume  arrestoil 
in  the  two  classes  of  operation  were  as  2  to  1. 
The  proportion  of  fume  evolved  appears  to  depend 
on  the  volume  of  giis  formed,  that  is  on  the 
proportion  of  oxide  present  in  the  charge,  and, 
for  the  .same  cla.ss  of  operation,  would  seem  to  be 
clo.sely  related  to  the  heat  of  the  furnace.  The 
greater  part  of  the  volatilised  clilorine  is  in  the 
form  of  zinc  chloride,  and  pr(;liminary  experiments 
.showed  tliat  on  sinqilo  treatincnt  with  water,  the 
bulk  of  the  chloride  could  be  extracted  from  tlie 
fume  and  skimmings  and  recovered,  instead  of 
ultimately  escaping  into  the  air.  The  metallic 
residue  could  lie  dried,  without  risk  of  firing, 
before  returning  to  l\u:  furnaci'  witii  a  subsequent 
charge.  Hot  water  should  not  lie  used  in  washing 
the  fume.  A\ith  a  charge  of  "  ashes."  the  vajjours 
discharged  from  the  receivers  during  the  "  steaming 
stage  "  were  acid  to  methyl  orange  and  lontained 
free  hydrochloric  acid,  whereas  wlum  the  charge 
consisted  mainly  of  ore,  the  vapours  were  alkaline, 
containing  free  ammonia.  Arsenic  works.  The 
producers  of  arsenious  acid  in  Cornwall -and  Devon 
are  apprehensive  as  to  how  their  trade  may  be 
affected  by  the  war;  in  1913  the  United  Stales 
consumed   7200    tons    of    arsenic,    most    of    which 
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was  imported  from  Europe,  but  the  war  will 
probalily  lead  to  au  increase  in  the  American 
output. 

In  Scotland,  the  number  of  works  refjistered  was 
3  more  than  in  1913.  (31.712  tons  of  bones  and 
phosphates  was  dissolved,  as  compared  with 
(i3,150  tons  in  1913,  and  130,435  tons  of  pyrites 
burned,  as  against  137,3,50  tons  in  1913.  The 
production  of  ammonium  salts  (expressed  as 
sulphate)  and  pitch  amounted  to  122,058  tons 
and  151.008  tons  respectively,  the  corresponding 
figures  tor  1913  lieing  125, 4i()  and  17-1,884  tons. 
The  lower  production  of  sulphate  during  1914  \\as 
due  to  the  marked  reduction  in  recovery  from 
l)last-furnace  gases.  A  fatality  is  reported  in 
connection  with  the  cleaning  of  a  "  saturator  "  ; 
it  was  proljablv  due  to  the  use  of  a  galvanised 
pail  (this  J..  '1914,  S95),  and  another  death 
occurred  during  tlie  cleansing  of  a  tar  still  into 
which  men  were  allowed  to  enter  with  the  valves 
open  and  ))efore  the  safety-pipe  had  been  cut  out, 
so  that  one  was  overpowered  by  the  fumes  of 
l^itch  from  an  adjoining  still. — F.  SODX. 

Sulphuric  acid  ;  Production  oj in  the   United 

States  in  1914.  Eng.  and  Min.  J.,  June  19,  1915. 
The  production  of  sulphuric  acid  in  the  United 
States  in  1914  was  equivalent  to  3,762,417  short 
tons  of  50°  B.  acid,  valued  at  $24,163,331  ;  this  is 
e^cclusive  of  21,993  tons  of  fuming  acid,  valued 
at  $316,59(5,  Init  includes  the  "  by-product  acid  " 
made  by  zinc  and  copper  smelters.  This  l)y-pro- 
duct  acid  was  equivalent  to  950,798  tons  of  50°  B. 
acid,  valued  at  $5,190,293  ;  nearly  thi-ee-fltths  of 
the  by-product  acid  is  credited  to  the  zinc  smelting 
works. 


Arqon ;    Production    of ■.      F.    S.    Washl)urn. 

Chem.  News,  1915,  112,  29. 
The  cyanamide  proce.ss  has  been  used  recently  in 
America  as  a  means  of  producing  argon  in  quantity. 
Nitrogen  obtained  from  the  air  by  the  copper 
process,  is  repeatedly  passed  through  the  cyan- 
amide  furnaces,  until  concentrated  argon  remains 
as  the  residual  gas.  Thousands  of  cubic  feet  of  this 
gas  is  Ijeing  sold  for  the  use  of  the  electric  lamp 
industry,  chiefly  in  America,  but  some  is  exported. 

Phosphoric    acid ;     Colorimeiric    determination    of 

.      E.  Riegler.    Bull.  Acad,  Sci.  Roumaiiie. 

1914,  2,  272—275.  J.  Chem.  Soc,  1915,  108,  ii., 
368 — 309. 
A  COLORIMETRIC  metliod  is  described  depending 
on  the  blue  coloration  produced  when  ammoniimi 
phosphomolybdate  is  reduced  by  warming  with  a 
solution  of  hydrazine  sulphate  ;  the  intensity  of  the 
colour  is  proportional  to  the  amount  of  phosphoric 
acid  present.  A  comijarison  solution  is  prepared 
by  dissolving  0-505  grm.  of  crystallis?-d  disodium 
phosphate  in  100  c.c.  of  water.  One  c.c.  of  this 
sjlulion  is  placed  in  a  graduated  centrifuge  tulie, 
1  c.c.  of  jutric  acid  (sp.  gr.  1-125)  and  a  quantity  of 
30%  ammonium  nitrate  added  to  fill  the  tulie  to 
the  tenth  mark,  then  the  tube  is  heated  and  2  c.c. 
of  3%  ammonium  molybdate  solution  is  added, 
thoroughly  mixed,  and  the  solution  centrifuged  for 
two  minutes.  The  clear  soluiion  is  poured  olT. 
and  the  precipitate  shaken  with  30 °o  ammonium 
nitrate  solution  and  again  centrifuged  for  two 
minutes,  and  the  clear  solution  poured  f)IT.  The 
precipitate  is  then  washed  into  a  100  i-.c.  flask 
by  means  of  a  2  °i  solution  of  hydrazine  sulphate 
(20  c.c),  and  the  solution  warmed.  The  flask  is 
then  cooled,  and  filled  to  th(,-  mark  with  distilled 
water  ;  1  c.c.  of  this  solution  is  equivalent  to 
0-00001  grm.  P2O5.  The  solution  to  be  analysed 
is  treated  in  the  same  manner,  and  the  two  solutions 
are  compared  in  a  colorimeter. 


Copper ;      Dclerrnimition     of in     commercial 

copper  sulphate.  G.  Incze.  Z.  anal.  Chem., 
1915,  54,  252—255. 

Ten  grnis.  of  the  copper  sulphate  is  dissolved  in 
water,  the  solution  diluted  to  500  c.c,  and  50  c.c. 
then  treated  with  52  c.c.  of  standardised  thio- 
sulpliate  solution  containing  thiocyanate,  which 
precipitates  the  copper  as  cuprous  thiocyanate  ; 
the  excess  of  the  thiosulpbate  is  then  titrated  with 
iodine*  solution.  The  reactions  proceed  according 
to  the  equations:  8CuSO^ -fNajS-.Os -I-5H2O  = 
4CU..SO4  +Na,S04 +5H,S04,  and'  4Cu,S04  -f 
8NH iCNS  =  SrIiCNS  +  4 ( N II J ,SO , .  The    thio- 

sulphate  solution  is  prepared  by  dissolving  19-878 
grms.  of  the  salt  and  8  grms.  of  ammonium 
thiocyanate  in  1  litre  of  water  ;  the  iodine  solution 
contains  1-0178  grnLs.  of  iodine  and  5  grms.  of 
potassium  iodide  per  litre.  One  c.c  of  the  thio- 
sulpbate solution  should  require  exactly  10  c.c.  of 
the  iodine  solution.  The  percentage  of  copper 
sulphate  in  the  sample  is  found  liy  deducting  20 
from  the  number  of  c.c  of  iodine  .solution  required 
for  the  titration  and  dividing  the  remainder  by  5. 
The  i^resence  of  iron  salts  in  the  copper  sulphate 
does  not  interfere  with  the  determination. — W.  P.  S. 

Copper  in  commercial  copper  sulphate  (containing 
iron)  ;    Comparison  of  methods  for  the  delertnina- 

tion  of .     L.   von  Wissell  and  F.   Kiispert. 

Landw.  Versuchs-stat.,  1915,  86,  277—280. 
.L  Chem.  Soc,  1915,  108,  ii.,  376—377. 

Trustworthy  results  may  be  obtained  liy  pre- 
cipitating the  copper  as  sulphide  from  an  acid 
solution,  and  subsequently  converting  the  sulphide 
into  oxide  ;  by  precipitating  the  copi^er  by  the 
addition  of  sodium  thiosulpbate  to  its  acid  solution ; 
or  by  treating  the  copper  sulphate  solution  with  a 
slight  excess  of  ammonia,  separating  the  ferric 
hydroxide,  and  precipitating  the  copper  by  heating 
the  ammoniacal  solution,  but  a  more  convenient 
and  less  tedious  method  consists  in  precipitating 
the  copper  as  thiocyanate  from  a  sf>lution  con- 
taining sulphurous  acid.  The  latter  method  is, 
therefore,  recommended  for  the  estimation  of 
copper  in  the  copper  sulphate  sold  for  use  as  an 
insecticide,  which  usually  contains  a  quantity  ot 
iron  salts. 

Copper  nitrate  :     Temperature  of  decomposition   of 

.     L.  Rolla.    Gaz.  Chim.  Ital.,  1915,  45,  I., 

444—450. 

A  MIXTURE  of  nitrogen  dioxide  (NO  J  and  oxygen, 
obtained  by  the  decomposition  of  lead  nitrate, 
was  led  for  2  hours  over  a  weighed  quantity  of 
copper  oxide  kept  at  a  constant  temperature 
(from  70'^  to  300°  C).  At  250°  C.  and  higlier 
temperatures  the  copper  oxide  showed  no  ijain  in 
weight,  and  hence  the  temperature  of  complete 
decomposition  of  copper  nitrate  at  atmospheric 
pressure  is  given  as  250°  C. — A.  S. 

Amm,oniuni   bromide  ;     Action   of on   metallic 

iodides.  II.  I.  Ouareschi.  Atti  E.  Accad. 
Sci.  Torino,  1915,  50,  354—360.  J.  Chem.  Soc, 
1915,  108,  ii.,  365.      (Compare  this  ,T..  1915,  548.) 

When  heated  in  a  long,  narrow  tul>e  of  hard  glass 
with  amrnoniiun  bromide,  all  metallic  iodides,  even 
those  which,  likr-  silver  iodide,  withstand  very  high 
temperatures  without  decomposition,  yield  free 
iodine  ;  the  reactions  taking  place  are  expressed 
by  the  equations:  All -f-NH.Br  =  MBr +NH  J 
and2NHJ  =  2NHs-|-H,-|-I,.  In  many,  but  not 
in  all  cases  the  anunonium  bromide  may  be 
replaced  by  the  chloride.  By  means  of  this 
reaction,  as  little  as  0-0001  grm.  of  potassium 
iodide  may  be  detected,  even  when  mixed  with 
very  large  proportions  of  the  chloride  or  bromide 
of  an  alkali  or  alkaline-earth  metal.  Double 
iodides,   such   as   HgI.,,2KI,   HgI..,CdIj,    7,nIj,KI, 
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Rivo   free  iodiiii-   iiiori'  ivailily   wlu-ii  heated   witli 
niiiinoiiiuin     liitiiniiU'    Ihaii    when    lu'atc>il    aloiii-. 
SilviT  iiicliili'  nivi's  tin-  rcuction  wIh-u  iiiixoil  with 
silvt-r  liiDniidc,  i-xccpt   when  tho  laltef  is  in  Vfi'V 
large  cxci'ss.     Silver  ililoriilt-  prevents  the  lU-tei- 
fion  of  silver  iodide  in  tlie  ilry  way,  liut  the  follow- 
inj;  pi-<>«ediire  tjives  certain  results,  even  when  tlie 
ioilidi-  is  present   unly  in  traces  :     the  mixture  is    ' 
shaken  with  aliout  ten  times  its  weiglit  nf  amnion-    | 
inin  lironiich'  ami  twenty  times  its  weisjht  of  water,    j 
the    decanted    liipnd    heini;    tested    for    io<line    hy    i 
eitlier  chlorine  water  and  starch  or  chlorine  water 
anil   chlori)form.      The   d<inl)le   iodide,    Jlnlj.-Agl, 
^es^K>nds    readily    to    this    reaction,    lilieration    of    i 
iodine  takini;  place  in  presence  of  silver  liromide  or   | 
lead    hi-oniiile,    hut    not    when    silver    chloride    is   j 
present.     With    lead    iodide,    the    reaction   is    not 
piwented  l>y  silver  iodide,  mercuric  iodicU",  or  leail 
chloride  or  hitMuide.     When  a  nuxture  of   silver 
and  ammonium  hromiiles  is  heated,  it  fuses,  boils, 
and  yields  a  reddish-hrown  suhlimate.  annuonia, 
but  not  bromine,  beini<  set  free.     The_sul>limate  is 
soluble  in  hot  absolute  alcohol,  which  subsequently 
deposits  it  a.s  a  rod  powder. 

llydroijen     peroxide;      Behtiriour     of toicdriln 

mll».  P.  V.  Kazanecki.  J.  Huss.  Phvs.  Chem. 
.Soe..  1914.  46,  11111—1127.  J.  Chem.  .Soc,  1915, 
108,  ii..  :5:!}. 

With  oarbonjitos  of  the  alkali  metals,  hydrogen 
peroxide  forms  vuistable  compounds,  such  as 
fs,('0„2Hj<)j,  KjC()3,2Hj(),,JH,0,  Na/t),,  liH/lj. 
which  exhibit  the  properties  of  peroxides. 
Magnesium  carbonate  and  liydrogen  peroxide  in 
solution  give  the  compound  Mj^Oj.-i.MgCOj.lI  .O. 
All  these  compounds  yield  ozone  with  con- 
centrated sidplun-ic  acid,  and  chlorine  with 
concentrated  iiydrochloi-ic  acid  ;  from  neutral 
potassium  iodide  solution  they  liberate  iodine 
slowly.  The  increased  solubility  of  salts  in 
hydrogen  peroxide  solution  has  been  observed 
by  various  investigators.  In  the  case  of 
potassium  sulphate,  this  increase  Ls  related  linearly 
to  the  proportion  of  hydrogen  peroxide,  the 
presence  of  720  grnis.  of  the  latter  per  100  c.c. 
raising  the  solubility  of  the  sulphate  from  1111 
grms.  to  07-22  grnis.  per  100  c.c.  of  solution. 
That  the  peroxide  and  sulphate  interact  is  shown 
by  cryoscopic  and  conductivity  ineasm-ements. 

Sulphur    dioxide  ;     Oxidisiiuj    proprrlies    of . 

J.  A.  Smvthe  and  \V.  Wardlaw.  I'roc.  Durham 
I'hil.  Soc.',  lOKM  I.  5,  tsT  -2l»l.  J.  Cbi'in.  Soc, 
1!)!.'.,  108,  ii.,  :'.:'.."). 

TilK  authors  have  .stutlied  the  oxidising  action  of 
sulphur  dioxi<le  on  the  lower  chlorides  of  tin, 
titanium,  mercury,  and  iron.  Stannous  and 
titanous  chloriiles  were  oxiilised  in  warm,  strongly 
acid  solution  to  staniuc-  and  titaiuc  chlorides 
respectively,  the  sulphur  dioxide  being  redu<'ed 
to  hydrogen  sulpbidi'.  In  solutions  not  too 
.strongly  acid,  the  corresponding  sulphides  were 
accordingly  |)recipitated,  titlierwise  sulphur  was 
formed  in  i|uaidities  corre.sponding  with  the 
equations  : 

li.Sf),  +  12IIC1  +(iSnri.,  =n.Snf'l.  4-011,0  +38. 

HSOl-P.'llCI-)  12TiCl,  =  12TiCl,+f!llj()+3S. 

In  concentrated  hydrochloric  acid,  inerciuous 
chloride  was  slowly  but  completely  oxi<lised,  with 
the  deposition  of  sulphur  ;  no  liydrogen  sulphide 
was  formed.  Ferrous  chloriile  was  also  oxidised 
in  strong  acid  solution.  Init  oidy  to  the  extent 
of  about  7  "o  on  tho  average,  an<i  increase  in  the 
total  concentration  of  the  iron  lessened  the  relative 
amount  of  ferric  salt.  The  sulphiu-  dioxide  was 
reduced  to  sidphur.  The  reaction  is  not  a  balanced 
one,  but  appears  to  be  brought  to  .-i  standstill 
by  direct  irdiil)ition  by  the  ferric  chloride.  Wlieii 
more  than  11',',,  of  the  total  iron  was  in  the  feri'ic 


state,  no  sulphur  was  deposited  on  leading  in 
sulphur  ilioxide.  ami  no  oxidation  took  place 
at  all.  it  is  suggesird  llml  the  oxidising  acliou 
of  sulphur  dit>xide  in  ( he  aliove  cases,  which  is  only 
manifested  in  presem-e  of  concentrated  hydro- 
chloric acid,  may  be  due  to  the  intermediate 
fornuition  of  thionyl  clUoride. 

Colloidal    ferric    hi/droxidc  ;      A'eijiilive — - — ■.        F. 
Powis.  ("hem.  S.lc.  Trans.,  1915,  107,  .S18— 821. 

C'oij.oinAr,  ferric  hydroxidi-  was  changed  from 
jtositive  to  negative  liy  aildiug  it,  with  continuous 
shaking,  to  a  suitably  dilute  solution  of  sodium 
hydroxi<le,  and  it  was  also  jireiiared  directly  as  a 
negative  colloid  by  allowing  the  particles  to  form 
in  the  i)re.sence  of  a  dilute  solution  of  sodium 
hydroxide.  Coagidation  occurred  when  eiiui\a- 
lent  ((uantitics  of  the  jiositixe  ami  negative  colloids 
were  mixetl.  The  potential  dilference  at  tho 
siu'face  of  colloidal  particles  is  considered  to  be 
caused  by  the  adsorption  of  ions  from  thesolution, 
that  observed  with  the  dialys<'d  colloids  usually 
employed  being  due  to  residual  traces  of  electro- 
lyte ;  the  sign  of  the  potential  dilference  is 
considered  to  depend  on  whether  cations  or 
anions  are  in  excess  in  the  layers  nearest  the 
particles. — F.  SoDN. 


Nilrogen  telroxide  ;    ConstituHon  of  - 


antl  of  the 


products  formed  from  it  by  a  limited  (pidiitiiy  of 
tenter,  (i.  Oddo,  tiaz,  Chim.  Ital.,  1915,  45,  1., 
413—443. 

NiTiiOCiEN  tetroxide  prepared  by  heating  lead 
lutrate,  and  ajso  the  commercial  i)roduct  were  used 
in  the  experimi'uts.  After  diving  with  iihospliorus 
pentoxide  and  fra<tionatiiig,  the  portion  distilling 
at  22" — 23°  ('.,  with  jjartial  dissociation,  was 
collected  and  was  further  jiurified  by  crystallisa- 
tion three  times  in  a  nuxture  of  ice  and  .salt  or 
ice  and  hydrochloric  acid.  The  pure  prodiu-t  is  a 
clear  red  "liqui(l  at  the  ordinary  temperature;  it 
solidilies  at  — 9-04°  C  vvil  h  an  apprecialile  ilei  rease 
of  volume,  to  a  colourless  mass,  and  on  allowiu'.:  the 
temperature  to  rise  this  l)ecomes  yellowish  and 
melts  to  a  yellow  liquid,  which,  however,  gradually 
becomes  red  at  the  onlinary  temperature.  The 
tetroxide  dissolves  with  approximately  the  normal 
molecvdar  weight  in  lutrobenzene  ;  in  benzene  it 
shows  a  tendency  to  polymerise  and  in  gl;uial 
acetic  acid  to  become  dissociated  into  NO;. 
From  tlie  results  of  a  series  of  cryoscopic  measure-, 
nii'iits  it  is  concluded  that  in  ])resence  of  a  linuted 
quantity  of  water  idtrogen  tetroxide  is  converted 
itdo  an"  addition  compound  of  nitrous  and  nitric 
acids,  to  whiih  the  ^lame,  nitrosic  .-vcid.  and  the 

formula,  OX(OIt)<Q>N.OH,  are  ascribed.  Nitro- 
gen   tetroxide,   ON;^-^NO,   is    regarded    as    tho 

\o/ 

nidiydiule  of  nitrosic  acid.  Orgaiuc  nitrosates  are 
considered  to  be  salts  of  lutrosic  acid,  and 
the  acid  .salts.  KN03,HN03  and  KN03,21INO.„ 
as    salts    of    the    analogous    ac'ids,    dinitnc    acid. 

0N(0H)<^>  NO(On),       and      trinitric       acid, 

ON(OH)<^>N(OH)<}^>NO(OH).— A.  S. 


Determination  of  ■ 


H. 


flililror/en   phonjildde  , 

lU'ckleben.  /.  anal.  Chem.,  1915,  54,  241— -....i. 
.Vi CUR.^TI^  results  may  be  obtained  in  the  ga.so- 
metric  determination "  of  hydrogen  phosphide  in 
mixtures  of  this  gas  with  hydrogen  by  aljsorbing 
it  in  .V/2  iodine  solution,  liyiiochlorite  solution, 
hypobromite  sohition.  concentrated  potassi\im 
iodate  solution,  A'/l  silver  nitrate  solution,  mer- 
curic chloride  solution,  or  mercurous  salt  solutioiia, 
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The  following  solutions  may  also  Ije  used  for  the 
absorption,  provided  that  the  residual  hydrogen 
is  treated  ^\"ith  a  reagent  to  remove  volatile  sub- 
stances (chlorine,  liromine,  ammonia,  etc.)  intro- 
duced from  the  solution  : — Chlorine  water  (con- 
taining not  more  than  O-lCi  "„  CI),  saturated  bromine 
water,  acidified  ^V/5  bromide-bromate  solution, 
ainmoniacal  silver  solution,  cuprous  chloride  con- 
taining hydrocWoric  acid,  and  acidified  .Y  2  per- 
manganate solution.  A  mixture  of  hydrogen 
phosphide  and  hydrogen,  such  as  isobtaineil  by  the 
action  of  j^ota-ssiuni  hydroxide  on  phosphorus,  may 
be  stored  over  saturated  sodium  chloride  solution 
for  a  long  time  without  undergoing  change  ;  this 
solution  shoidd  be  used  in  the  measuring  burette. 

— W.  P.  S. 

Boron  trichloride.  A  t/reaseless  t/as-vahe.  A.  Stock 
and  O.  Pries.s.  Ber.,  1911,  47,  3109—3115. 
J.  Chem.  Soc,  191.),  108,  ii..  339—310. 
Boron  trichloride 
was  obtained  by  the 
action  of  chlorine  on 
Jloissan's  boron  in  a 
glass  tube,  the  tem- 
peratui-e  being  so 
regulated  that  the 
glass  was  attacked  as 
little  as  possible. 
The  crude  product, 
condensed  at  — 80^ 
C,  was  shaken  with 
mercury,  and  then 
freed  from  traces  of 
hydrogen  chloride 
and  silicon  chloride 
by  fractional  distil- 
lation in  a  liigh 
vacumn.  from  a  bath 
at  —78°  C.  The 
early  fractions,  con- 
densed by  liquid  air. 
contained  hydrogen 
chloride,  which  in- 
fluenced the  vapoiu' 
pressure  at  0°  C.  far 
more  than  the  melt- 
ing point,  whilst  the 

silicon  chloride  collected  in  the  end  fractions. 
The  following  constants  of  a  pure  fraction  were 
observed;  m.pt.  — 107°  C,  b.pt.  13=  C.  at  764 
mm.   (room  temperature   10°  C). 

Boron  trichloride  does  not  attack  liot  mercury, 
nor  does  it  comliine  with  chlorine,  even  at  — 80°  C. 
It  reacts  energetically  with  fats,  and  therefore  a 
valve  was  designed  which  had  no  greased  taps 
to  be  exposed  to  the  vapour  (see  fig.).  A  and  B 
are  solid  glass  floats,  resting  by  three  feet  on  the 
enlargement  in  the  tubes,  and  ground  at  the  top 
to  fit  into  the  gixjund  constriction.  C  and  D  con- 
nect the  other  pieces  of  apparatus.  The  bulb,  E, 
contains  clean  mercury.  When  A  and  B  have 
fallen.  C  communicates  with  D.  By  raising  the 
mercury  in  F,  the  floats  are  forced  into  the  con- 
strictions, to  make  a  gas-tight  seal  with  a  thin  film 
of  mercury.  The  floats  are  made  to  fall  again  by 
exhausting  E  and  opening  the  tap,  G. 

Boron  hydrides.  V.  Action  of  chlorine  and  bromine 
on  B  .Hr,  and  Bi„IIit.  I'aleno/  of  boron.  A. 
.Stock".  E.  Kuss.  and  O.  I'riess.  Ber..  1914.  47, 
3115—3149.  J.  Chem.  .Soc,  191.5.  108,  ii.. 
340—342.    (Comparethis  J..1913,  22;  1911.549.) 

Some  improvements  in  the  preparation  of  BjHi., 
are  described.  They  consist  chiefly  in  passing  the 
crude  gas  through  a  tube  at  — 40^  C,  whereby 
whit«  crystals  of  BioH,,.  m.pt.  995°  C.,  are 
collected,  then  through  a  large  U-tube  at  — 80°  C.  ' 
in  which  a  little  B,H,o,  some  silicon  hydride, 
and,   chiefly,   BjH,2,   are   condensed,   and   finally 


the  main  bulk  of  the  gas  is  condensed  by  cooling 
^vith   liquid   air.     The   jaelds   obtained   from    100 
grms.  of  "  magnesium  boride  "  were  BjHio,  95  c.c. 
(0°  and  700  mm.),  and  B,oH,i,  0  02   grm.     The 
apparatus  for  the  conversion  of  B,Hio   by  heat 
into    BoHj    was    also    improved,    and    the    BaHj 
which  was  pumped  off  from  the  liquid  air  con- 
densation   was    condensed    in    a    bath    made    by 
stirring  licjuid  air  into  alcohol  until  the  mass  was 
almost    solid.     Such    a    bath    maintains    a    tem- 
perature of  — 125°  to   — 115H"'.   for  some  hours 
in  a    Dewar  ves.sel.     B^Hj   condenses  in   needles 
when  cooled  .slowly,  and  is  not  attacked  by  dry 
oxygen  to  any  extent  after  some  days  at  ordinary 
temperatures.         Traces     of     moisture,     however, 
decompose    it   at    once,    but   hydrogen    sulphide 
has  no  action,  even  at  100°  C.     It  inflames  if  the 
liquid  is  suddenly  brought  into  the  air  (for  example, 
when  a  breakage  occurs).     The  action  of  bromine 
and     chlorine     on     the    solid    BjoH,,    was    very 
sluggish  ;      replacement    of     hydrogen,    and     not 
addition,    was    the    rule.     Thus,    when    the    soUd 
was  left  in  a  large  excess  of  bromine  for  six  months, 
the    residue,    after    evaijoration,   had    a   formula 
between  BioIIioBrj  and  BioHuBrj,  and  apparent 
individuals  were  isolated  by  fractional  crystallisa- 
tion from  a  mixture  of  benzene  and  light  petroleum. 
The  alkaline  solutions  of  these  compounds  reduced 
permanganate,  and  then  yielded  BjHio  on  acidify- 
ing.    The    acid    solutions    also    reduced    perman- 
ganate, and  gradually  evolved  BjHio,  and  other, 
unknown,     evil-smelling     boron     compounds.     In 
studying  the  action  of  cldorine  and  bromine  on 
BjHj  it  was  found  that  chlorine  causes  explosions 
at   the    ordinary    temperature,    whereas    bromine 
reacts  very  slowly,   even  in  the  light,   but  com- 
pletely in  a  few  hours  at  100=  C.  ;    the  reaction  is 
one   of   substitution.     Excess   of   halogen   always 
leads  to  the  imimolecular  haloids  BCI3  and  BBrj, 
and  not  to  BX'ls  and  BoBrj.     When  B.Hj  was 
treated  with  about  one-tiiird  of  the  C(uantity  of 
bromine     required     for     complete     reaction,     the 
products  were  not  the  middle   brominated  com- 
pounds, like  BjHjBr,,  but  almost  exclusively  the 
extremes.     B.lljBr    and    BBrj.     The    action    of 
halogens  on  an  excess  of  BjH,;  appeai-s  to  lead. 
first,    to    the    production   of   such    derivatives   as 
BjHiXj   and   BjHjXj,    and   then   these   speedily 
decompose  and  rearrange  themselves  into  BjHiX 
and  BjHj  on  the  one  hand,  and  into  BX.,  on  the 
other.  The  nionochloride,  B  jH  5Cl,is  a  spontaneously 
inflammable    gas.       The    monobromide.    B  ,H  -,Br, 
m.pt.  — 104°  C.,   b.pt.  about   10°  C.  at  700  mm., 
is   a   colourless   gas  «ith   uritating  odour,   which 
burns  with  a  pale,  greenish  flame,  and  fumes  in  the 
air,  owing  to  the  reaction  with  water.  B.H,.Br-(- 
3H,0=B203-|-HBr4-5H2.      It  reacts  immediately 
with  potas.sium  hvdroxide,  like  BJIf  to  form  the 
hypoborate,  KOBH3   (this  J.,   1914,  549). 

These  experiments  prove  that  the  highest, 
negative  (hydrogen)  valency  of  boron  is  four. 
The  positive  (oxygen,  halogen)  valency  is  three, 
although  inan>'  substances  have  been  described  in 
which  the  valency  is  supposed  to  be  five. 

Boron  irihromide.     A.  Stock  and  E.  Kuss.     Ber.,  . 

1914.    47,   3113—3115.     J.    Chem.    .Soc,    1915, 

108,  ii.,  340. 
BoROX  tribrouiide,  jn.pt.  —46°,  b.pt.  901°  C.  at 
740  mm.,  was  obtained  by  pa.ssing  bromine  vapour 
over  boron  at  a  dull  red  heat,  shaking  the  product 
with  mercury,  and  then  fractionating  imder  atnios- 
phei'ic  pressure  with  a  Hahn  cohimn  (this  J..  1910. 
300,  842).  It  attacks  fats  of  all  kinds  as  ener- 
getically as  the  chloride. 

P.\TEXTS. 

Sulphuric  and  other  acids ;  Apparatus  ior  con- 
centrating/   .     P.  L.  Pfannenschniidt  and  R. 

Moss.  Dewsbury.   Eng.  Pat.  13,642,  .lune  5.  1914. 

The  a<'id  passes  along  an  open  cascade  formed  of 
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.shallow  sij^imiv  tniys,  wliicli  iiri'  subjcctoil  to  thi- 
heating  olli-ct  of  wa.sto  jtasi-s  from  a  fmiiaco,  anil 
on  issuiiit;  falls  ai^aiiist  a.sccmlini;  hot  air  in  a  con- 
centratini;  rhaintxT  anil  a^cain.st  a.sceniiins  rold  air 
in  a  i-oolini;  <lianilnT.  tlu>  same  iiirrcnt  of  nir  hiint; 
uwd  in  oach.  The  two  rhatnlicrs  an-  littcil  with 
perforated  siiuare  plates,  whereby  the  arid  is  roii- 
verted  into  a  fine  spray.  Tlu'  apparatus  may  he 
made  of  fused  siliea,  "  neutral  iron,"  artilieial 
eeramic  material,  ete. — J.  H. 

J'hosphoric  arid:    ProcfNti  «/   tiniiiuffirliu-inff  - 


K.  ('.  .Sehmilz.  New  York.     I  .S.  I'at.   1.1  l:i.:?71, 
June  8.  lUl.'..     Date  of  appl.,  Keh.  4,  I'Jl  I. 

Tire  phosphorie  <;ases  evolve<I  from  a  molten  mix- 
ture of  phosphatie  material  with  a  flux  and  a 
ri-iUu'int;  agent,  are  pa-ssed  into  ahsorV)infi  towers, 
thus  yieldinj?  an  aipieous  solution  of  phosphoric 
acid  ;  or,  preeedini;  the  alisorption.  the  phosphorus 
Is  oxidised  to  ])entoxi<le  liy  mixing  the  gases  with 
air  or  oxygen.  .Solid  impurities  are  removed  hy 
pa.s.sing  the  ga.ses  through  a  body  of  lii|ui<l  before 
ahst>rption. — J.  H. 

Phosphoric  acii!  :    Pron-ss  for  nuikiiuj .    .T.  W. 

Burroughs,  Irvington,  N.Y.    V.H.  Pat.  1,142,397, 
.rune  S,  1!)1.-).    Date  of  appl..  .March  IS,  1914. 

PuD.spii.KTlc  uuiterial  is  fused  with  a  flux  in  <a 
furnace,  and  the  resulting  i)h(jsphorii'  gas  decom- 
po.sed  by  treatment  with  an  api)ropriate  substance, 
c.i/..  water,  till'  change  ln'ing  aciilerated  by  local 
cooling.— .1.  H. 

.Miti>ii)tou.'>  roinpoiindtt  ;  Mtitiufiitturr  of  — - — . 
II.  .Spen<-e.  W.  B.  Llewellvn.  an<l  I*.  Spi^iee  and 
Sons,  Ltd.,  .Manchester.  'iCng.  I'at.  9I4S,  April 
II,    1914. 

TllK  process  described  in  Rng.  I'at.  2:5,030  of  1904 
(this  ,1.,  lilO:"),  lOtiti)  is  modilied  («)  by  preparing 
the  sohUion,  e.g.,  by  the  action  of  sulphurii'  acid 
on  baiixiti',  .so  as  to  contain  an  excess  of  5 — 10",, 
.VI..O3  beyond  that  required  to  form  normal  alu- 
minium sulphate,  (b)  by  adding  a  nuich  reduced 
quantity  o  pota.ssium  salt  (about  2  mols.  K..S04 
to  3  mols.  Fe^t)]),  and  (c)  by  maintainmg  the 
temperature  during  the  process  at  abovit  .50°  C. 
Under  these  conditions,  the  solution  remains 
basic  without  adding  lime,  and  there  is  very  little 
lo.ss  of  AKOj  and  SOj  in  the  form  of  insoluble 
ba.si<-  compounds. — F.   80DN. 

Xitraie  of  soda  ;  A  two  slage  evaporation  process  for 
recoverim/ — —  fro7n  liifuors  ronlniiiiiuj  it  and 
sodium  chloride  in  sdlution  and  an  ai>paralns  for 
rarryim/  out  such  process,  (iiblis  and  Co.,  Valt 
])araiso,  Kestner  Kvaporator  and  F,nginei>ring 
Co.,  Ltd..  and  1.  B.  l[ol)sbawm,  London,  and 
.L  L.  (Irigioni,  Richmond.  I'lng.  Pat.  12,47.5, 
.May  20.  1914. 

TiiE  liquor  is  concentrated  in  an  evaporator  till 
tho  b.pt.  is  rai.sed  to  a  predcternnned  temperatiu'e 
at  which  practically  the  whole  of  the  soilium 
chloride  separates,  whereupon  the  hot  supernatant 
liquor  is  transferred  to  another  evaporator  and 
loncentrated  further.  By  suitably  adjusting  the 
pressures,  the  vapour  from  the  (ir.st  evaporator 
may  be  utiUse<l  to  maintain  the  liquor  in  the  second 
evaporator  at  the  b.pt.  Pure  sodium  nitrate  or 
sidium  nitrate  containing  any  desired  amount  of 
s  idiiun    chloride    mav    be   obtained. — J.  R. 


<>.rides  of   nilroyen  ;     Manufacture  of  ■ 


ralalijsis  to  be  employed  in  such  man-ufacluri 
.1.  Y.  Johnson.  lyondon.  From  Badi.sche  Anilin 
imd  Soda  Fal)rik,  lAulwigshafen,  (iermauy.  Kng. 
P.at.   13,84S.  .Tune  8,  1914. 

.\  MiXTi'iiK  of  ammonia  and  oxygen  or  au-  is  passed 
over  a  heated  catalytic  agent  containing  an  oxide 
of  a  metal  of  the  iron  group  {e.g.,  iron,  manganese. 


chromium,  uranium)  ami  an  oxide  of  bisnudh,  either 
of  which  may  be  replaced  by  an  oxide  of  a  rare-' 
earth  metal  ;  or  a  mixture  of  three  or  more  such 
oxides  may  be  used.  Any  binding  material  em- 
ployed should  not  i-ontaiu  large  <|iiaTitilii'S  of  non- 
metallic  elements,  metalloids,  or  tlii-ir  compounds. 
The  catalyst  is  use<l  in  layers  of  small  lumps,  and 
a  yield  of  oxides  of  nitrogen  of  90"u  is  obtained. 
As  an  example,  15  parts  of  ferric  lutrati'  and  1  pari 
of  lanthanum  nitrate  are  di.s,sol\e<l  in  water  and 
precipitated  with  auuuonia.  The  precipitate  is 
formed  into  lumjis,  which  are  dried  at  250 '  C. 
and  iheu  heated  to  (>(I(C  (\  ;  the  catalyst  is  then 
used  at  TOtl°  C.     .].  II. 

A'inmonia  ;    Prodnclion  of .     1'^.   W.  <le  Jahn, 

Assignor  to  (ieneial  Chemical  Co..  New  York. 
U.S.Pat.  1,141,918.  Jun.;  8,  1915.  Dal  <■  ot  appl., 
Julys,  1914. 

(iA.SEOt's  mixtures  containing  nitrogen  and  hydro- 
gen under  a  pressure  less  than  100  atmospheres  are 
passed  over  a  heat<"d  cat.alyst  containing  cobalt, 
sodium,  and  nitrogen. — J.  R. 

Sail  ;    Process  for  the  manufacture,  of 


■  t'.  L. 
Weil,  Assignor  to  Diamond  Crystal  Sail  Co.. 
St.  Clair.  iMich.  U.S.  Pat.  1,111.999,  June  8, 
1915.    Date  of  appl..  May  13,  1911. 

Hot  saturated  brine  is  allowed  to  evaporate 
in  an  atmosphere  of  controlled  composition, 
and  the  size  of  th<>  grain  is  ngulaleil  by  a  rippling 
agitation  of  the  brine  cau.scd  by  jets  of  air  directed 
in  various  ways  against  the  surtiu-e. — .T.  K. 

Hydrogen  pero.vide  ;    Apparatus  for  manufacturing 

.      llenkcl   und   Co.,    Diisseldorf,   Germ.iii\. 

Eng.   Pat.  22,714,  Nov.   18.    1911.      Under   In'l. 
t^onv.,  Dec.  17,  1913. 

A  TUBULAR  high-pre.ssiu'e  vessel  of  suitable  metal 
is  coated  inside  with  .a  thin  layer  of  cathode 
material  (e.g..  silver  amalgam  and  <opper  amalgam ), 
and  contains  an  axially  disposed  anode,  covi'rcd 
with  a  diaphragm  lube  (of  asbestos  fabiic.  for 
instance),  whilst  a  .surrounding  cooling  jacket 
serves  to  cool  both  cathode  and  electrolyte.  The 
concentration  of  the  electrolyte  may  be  increased 
by  circulating  it  through  a  single  appaiatus  oi- 
by  passing  it  consecutively  through  sexeial 
apparatus  connected  electrically  in  series.  The 
apparatus  is  a  modification  of  that  described  in 
Eng.  Pat.  10,47()  of  1913  (see  Fr.  Pat.  457,(;9(i  of 
1913  ;    this  J.,  1913,  1010).— P.  SoDN. 

Carbon  ;     Manufacture    of   chemically  pure,  finely 

divided .    11.  Plau.son,  Petrograd.    Kng.  Pat. 

17,731,  Aug.  1,  1913. 
Ground  wood  charcoal  is  passed  through  a  sieve 
with  35.000  to  10,000  openings  pel'  s(|.  inch,  and 
treated  successively  with  strong  sulphuric,  nitric, 
and  hydrofluoric  acids,  washing  with  water  follow- 
ing each  treatment  ;  the  final  washing,  in  which 
alkali  may  be  used,  nuist  be  very  thorough.  The 
resulting  "  pure  carbon  powder  is  brought  into 
colloidarsolution  by  known  methods  (e.g.,  by  means 
of  tannin,  or  by  mechanical  means),  and  sub- 
■sequently  may  be  precipitated  by  the  atldition  of 
acids,  etc.  The  product,  after  dryinjj  and  heating 
in  hydrogen  or  nitrogen,  or  in  vacuo,  is  suitable  for 
technical  purposes,  inchiding  use  as  a  black  colour- 
ing material. — .1.  R. 


and  of       (Iraphite  ;     Process  for   converting   coke   into  ■ 


H.    Plauson,    I'etrograd.        Kng.    Pat.     17,732, 

Aug.  1,  1913. 
Finely  disintegrated  coke  powder.which  may  have 
been  previou.sly  purified  by  treatment  with  mineral 
acids  (see  Eng.  Pat.  17,731  ;  preceding),  when 
rendered  colloidal  by  known  methods  yields 
graphite  ;   the  addition  of  1%  to  3%  of  a  natural 
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colloid,  or  of  aklehyiles.  taimin.  tungstic  or 
chroiiiic  acid,  etc.,  facilitates  the  conversion. 
Colloidal  graphite  may  thus  be  obtained  directly 
in  oil  ;  but  for  purposes  of  separation,  water  or  a 
thin  liquid  hydrocarbon  {e.g..  kerosene  or  ligroin) 
should  l)e  employed.  \\  hen  clay  powder  is  mixed 
with  the  coke  powder,  in  order  to  iinprove  the 
plasticity,  the  clay  is  also  rendered  colloidal. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  i.  of  the  Patents  and  Designs  Act,  1907. 
to  Eng.  Pats.  3198  of  189S  and  777(5  and  27.312  of 
1907  :    this  J..  1899,  2r39  ;    1907.  971  :    1908.  910.) 

—J.  R. 


Hydrogen  ;    Manufacture  of - 


.  J.  Y.  Johnson, 
London.  From  Badische  Anilin  u.  Soda  Fabrik, 
Ludwigshafen.  Germauv.  Eng.  Pat.  10.194. 
Julv  10,  1914.  Addition  to  Eng.  Pat.  27.955, 
Dec.  4.  1912  (see  Fr.  Pat.  459.918  of  1913  ;  this 
J.,  1914.  24). 

Mixtures  of  carbon  monoxide  and  steam  are 
passed  over  a  catalyst  consisting  of  spathic  iron 
ore  or  hydroxide  iron  ores,  which  may  be  n\ade  into 
lumps  by  means  of  aluminium  hydroxide  or  some 
other  binding  agent.  The  catalyst  must  not  be 
heated  above  650^  C.  either  during  the  reaction  or 
beforehand. — J.  R. 


Bromine  ;   Process  of  niakhig 


E.  O.  Barstow, 


Assignor  to  The  Dow  Chemical  Co.,  Midland, 
Mich.  U.S.  Pats,  (a)  1,141,921  and  (b)  1,141,922, 
June  8,  1915.   Dates  of  appL,  Nov.  6  and  7,  1911. 

(a)  Chlorine  is  caused  to  react  with  Iron  bromide 
solution  of  such  strength  that  the  resulting  bromine 
collects  as  a  liquid  layer  which  is  separated  and 
freed  from  chlorine  by  agitation  with  more  iron 
bromide  solution,  (b)  Sulphuric  acid  is  added 
to  a  solution  of  a  bromide  and  a  bromate  of  such 
strength  that  the  resulting  bromine  collects  as  a 
liquid  layer. — J.  R. 

Nitric    acid ;     Manufacture    of .        C.    Uebel, 

Heidelberg.  Germanv.  U.S.  Pat.  1,141,994, 
June  8,  1915.    Date  of  appl.,  Sept.  Hi,  1913. 

See  Fr.  Pat.  461,452  of  1913  ;    this  J.,  1914,  200. 

Zeolites;     Manufacture    of— .       P.    de    Briinn, 

Diisseldorf,  Oermanv.  Eng.  Pats.  15,090  and 
15,539.  June  30  and'  July  5,  1913. 

See  Addition  of  Sept.  27.  1913,  to  Fr.  Pat.  455,391 
of   1913  ;    this  J.,   1914,  372. 

Double    silicates;     Manufacture    of .       P.    da 

Briinn.  Diisseldorf,  Germanv.  Eng.  Pat.  10.194. 
Aug.  23,  1913.    Under  Int.  Conv.,  Aug.  20,  1912. 

See  Fr.  Pat.  404.018  of  1913  ;    this  J.,  1914,  500. 

Nitrides;     Manufacture   of .        Gebr.    Giulini 

G.  m.  b.  H.,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  22,837,  Oct.  9.1913.  Under  Int.  Conv., 
Dec.  6,  1912. 

See  Fr.  Pat.  463.232  of  1913  ;    this  J.,  1914,  421. 

Nitrogenous  gases  ;    Process  for  the  absorption  of 

dilute by    water.       F.    Haus.ser,    Herringeu, 

Germany.    Eng.  Pat.  7419,  Mar.  24,  1914. 

See  Fr.  Pat.  409,649  of  1914  ;    this  J..  1015,  80. 

Lead  oxide  ;   Method  of  and  apparatus  for  producitig 

.   K.  Barthelmess.  Neusson  Rhine,  Germanv. 

Eng.  Pat.  9333,  Apr.  15.  1914.  Under  Int.  Conv".. 
Dec.  10,  1913. 

See  Fr.  Pat.  400,129  of  1913  ;    this  J.,  1914,  593. 

Alkaline  nitrates  ;   Process  of  decomposition  of . 

C.  K.  Mills,  lyondon.  From  Soc.  Anon,  des 
Poudres  ct  Nitrates.  Spv.  Belgium.  Eng.  Pat. 
14,357,  June   15,   1914. 

See  Fr.  Pat.  473,433  of  1911  ;    this  J..  1915.  551. 


Carbonic   acid;    Processes  for  the  ^nanufacturc  of 

aqueous  solutions  of .     L.  Sarason.  Meran, 

Austria.     Eng.  Pat.  14,802.  June  20.  1914. 

See  Fr.  Pat.  473,025  of  1914  ;    this  J.,  1915,  731. 

Hydrous  alkali  metal  silicate  ;   Manufacture  of . 

E.   A.    I'aterson,  Thorold,  Canada.     Eng.  Pat. 

24,099,    Dec.    15,    1914.  Under    Int.    Conv., 
Dec.  17,  1913. 

See  U.S.  Pat.  1,111,918  of  1914  ;  this  J..  1911.  1154. 
Barium  o.ride  ;    Method  of  preparing  - 


■     I'-  E. 

Saunders,  Niagara  Falls,  N.Y.  Reissue  No. 
13.924.  dated  June  8.  1915  (date  of  appl..  April 
28,  1915),  of  U.S.  Pat.   1.112,721.  Oct.  0,   1914. 

See  this  J.,  1914,  1088. 

Radioactive  sub.'itances  ;  Manufacture,  isolation,  and 

enrichment  of by  adsorption  from  solutions. 

E.  Ebler,  Heidelberg.  Germanv.  U.S.  Pat. 
l,142.153.June  8,1915.  Date  of  appl.. Dec.8, 1913. 

See  Addition  of  Dec.  4.  1913  to  Fr.  Pat.  440,236-of 
1912  ;    this  J.,   1914,  644. 

Radioactive  ores  and  intermediate  products  ;   Method 

of  treating .   E.  Ebler,  Heidelberg,  Germany. 

U.S.  Pat.  1,142,154,  June  8,  1915.  Date  of  appl., 
Dec.   8,   1913. 

See  Fr.  Pat.  467,330  of  1914  ;   this  J.,  1914,  864. 

Process  of  carrying  out  chemical  reactions  betiveen 
solids  or  between  solids  and  gases,  at  a  high 
temperature.  Fr.  Pat.  473,918  and  First  Addition 
thereto,  and  Fr.  Pat.  474,233.    See  I. 

Carrying     out     reactions     in     presence    of    alkali. 
Eng.  Pat.  20,664.     See  III. 


Vm.— GLASS;    CERAMICS. 

Quartz  glass  ;    Diffusion  and  absorption  of  hydrogen 

in .     H.  Wii.stner.     Ann.  Phvsik,  191o,  [iv.], 

46, 1095 — 1 129.    J.  Chem.  Soc.  1915,  108,  ii.,  319. 

The  rate  of  diffusion  of  hydrogen  through  fused 
quartz  was  measured  between  300°  and  1000°  C, 
and  at  a  pressure  of  800  to  900  atmospheres. 
The  relationship  between  the  coefficient  of  diffusion 
and  the  temperature  is  exponential  in  character. 
The  coeflicient  at  1000'  C.  is  of  the  same  order  of 
magnitude  as  the  coefficient  of  diffusion  tlvrough 
water  at  the  ordinary  temperature.  From  experi- 
ments made  with  a  different  form  of  apparatus  at 
a  pressure  of  3  atmospheres,  it  is  found  that  the 
rate  of  dilTusion  at  lOOO"  C.  is  api^roximately  pro- 
portional to  the  pressm-e.  Comparable  results  in 
diffusion  experiments  can  only  be  obtained  when 
fresh  quartz  is  used  for  each  measurement.  The 
absorption  of  hydrogen  was  also  examined  by 
experiments  with  fllirous  quartz  (diameter  of  fibres 
001  cm.).  The  absorption-coefficient  increases 
from  about  00055  at  300"  to  about  001 1  at  900°  C.  ; 
at  1000'  C.  it  seems  to  be  somewhat  smaller  than  at 
900°  C. 

Patents. 

Glass ;     Method    of   and    apparatus  for    delivering 

measured    quantities    of    molten .        L.     W. 

Proeger.  J.  I.  Kav.  R.  D.  Totten,  and  R.  C. 
Powell.  Pittsburgh.  Pa..  U.S.A.  Eng.  Pat. 
14,734,  .lune  19.  1914. 

A  CH-\BL(E  of  glass,  preferably  less  than  that 
required  for  the  article  to  be  formed,  is  accumu- 
lated close  to  the  mam  body  of  molten  glass, 
and  allowed  to  discharge  from  a  chamber  having  a 
relatively  wide  discharge  opening.  The  discharged 
mass  is  freed  below  and  on  its  sides  so  that  it  falls 
in  the  form  of  a  freely  moving  mass,  connected 
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with  tli<>  inniii  Imlk  of  tlic  iiu>l(<-ii  fthiss  by  an 
I'loMnatcd  lliii  ail.  wliiili  is  lut  olT  at  a  point  wliiTi- 
Huli.stnnlially  llu'  luwrst  portion  of.  (lie  iuas.s  was 
sitiinttHi  prior  to  its  ilisdiarj;!',  tlu'  si'vcrin^  device 
serving;  to  elose  tlie  iliseliarge  opening.      \V.  V.  II. 

(ilass  and  rrysUil  [liittk}  furnace.  .1.  .Maillait- 
Norliert  and  K.  L.  H.  L.  OaltrolT.  Vr.  I'at. 
474.277.  Nov.  14.  15»i:{. 

SirrtF:.''SiVE  tanks  for  ineltiiiir,  fininLr.  and  workint; 
are  arran^;eil  in  a  cin  le  aiound  a  eentr.-il  liurner, 
and  eominvinieate  uitli  otie  anotlier  in  siuli  a  ua>- 
as  to  ensuiv  eoinplete  eireidation  of  tlie  material 
and  uniform  luatinfr.  The  central  livwner  consists 
of  three  concentric  spaces,  the  central  space  and 
outer  rini;  lieinf;  supplied  respectively  with  i)rimary 
air,  drawn  in  at  the  dome  of  the  furnace  and 
passing  thruiiLrli  concentric  spaces  undei'  tlu-  floor 
of  the  fiu-nace,  and  secondarv  air  drawn  in  at 
the  lower  part  of  the  fm'naco  and  circulating 
throvi(;h  concentric  spaces  before  reaching  the 
burner  ;  the  gas  is  supplied  to  the  middle  ring 
through  other  concentric  spaces.  A  rogenerati\e 
system,  con.sisting  of  concentric  flues,  is  inter- 
posed between  the  working  chamber  of  the  furnace 
and  the  chimney.  When  the  tank  is  worked 
without  regeneration,  a  l)urner,  c.ij..  of  the  Jleker 
type,  is  arranged  in  the  upper  part  of  the  dome 
of  the  furnace,  the  flame  striking  against  a  ))lock 
of  refractory  material,  rouiul  which  theghass  moves 
diu'ing  it.s  fining. — VV.  (".  II. 

[{lUwii]     coluur     nrrcrns    for     (irlifiriuUy     produrhuj 
(UiyCu/ht.     Kng,    Pat.   20,827.     See  11b. 
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Porllnnd     cnnrni  ;       Prlrof/raphir     uludi/     of - 


K.  J,  C"olony.  School  .\1  ines  Quart.,  1 9 11,36,  1—2 1 . 

A  SOLUTION  of  calcium  liydroxide  evaporating 
Rpont<vneo\isly  in  an  atmosphere  free  frotn  carbon 
dioxide  deposits  crystals  of  spherulitic  habit. 
I->ee  residual  primary  calcium  h\dioxide  in  cement 
and  concrete  was  found  to  have  a  similar  form 
an<l  structure.  In  addition  to  fragments  of 
residual  clinker,  isotroi>ic  hydrated  grains,  and 
crystalline  caliiiun  liydroxide,  another  com- 
ponent {"  primary  cf)lloid  ")  was  observed  in  fresh 
cement  ;  it  was  present  in  small  areas,  intimately 
mixed  with  the  calcium  hyilroxide.  and  pos.sessing 
a  lanielloid  structure.  \\'ithin  ."> — (3  days  after 
gauging  the  cement,  a  secondary  transformation 
occurred,  resulting  in  the  formation  of  a  den.se, 
stnictureless  mass  ("  .Tniorphous  constituent  ") 
which  obscured  eveiything  except  the  fragments 
of  residual  clinker,  and  apparently  resulted  from 
the  interaction  of  the  other  thret-  primary  hydra- 
tion i)roducts.  At  this  stage,  practically  no  free 
calcimn  hydroxide  could  be  identified,  except 
.IS  .a  lining  of  vesi<les  and  cavities.  The  develop- 
ment of  the  amorphous  constituent  w.is  arrested 
by  rapid  drying  out  or  hardening  in  .air.  After 
storing  cement  under  water  for  a  long  time,  the 
amorphous  con.stitu<'nt  was  found  to  undergo 
partial  crystallisation,  the  iirndvicls  lieing  secondary 
crystalline  calcium  I'.ydroxide,  calcite.  and  zeolitic 
matter.  Specimens  of  cement  in  which  disintegra- 
tion was  evident  showed  but  sni.all  i)atches  of  tlie 
amorphous  coiLstituent.  irregularly  distrilnited 
through  large  areas  of  cry.stalline  calcium  hydroxide. 
A  good  cement  or  concrete  should  have  the 
following  petrograpliic  chaiact^Ts  :  Presence  of 
the  amorphous  constituent  in  complete  develop- 
ment, with  fragments  of  residual  clinker  ;  a 
miniimnn  (|U.intity  of  residual  calcium  Indroxide  ; 
fine  and  even  texture  of  matrix  ;  minimum  degree 
of  carbon.ation  ;  ab.senee  of  cracks,  voids,  and 
cavities  ;  firm  contact  between  matrix  and 
aggregate. — W.  R.  S. 


Annual  rrport  on  ulkuU,  rlr.   a-urks.    See  VII. 
P.\Ti;.\'i>>. 

Cement     from     blnsl-farnacc     .via;/  ;  Afilliml     aiitl 

appanihis     for      produnnij '-.  \V.      l-essing, 

.Men/enberg.  (lernianv.  Kug.  Pat.  I!».l!)l, 
Aug.  2:!,    lS)i:i. 

TiiK  li(iui(l  slag  is  projected  into  a  rotating  inclined 
cooling  drum  by  means  of  a  scattering  wheel 
disposed  transversely  in  front  of  tlii'  diiuu.  .\ir  is 
admitted  to  the  latter  at  its  discharge  end,  and 
withdrawn  at  tlie  opjiosite  end  by  a  chimney  above 
the  scattering  wlieel.  The  steam  generated  from 
the  cooling  water  in  the  drum-jacki't  is  delivered 
to  the  intei-ior  of  the  diiiiii  (o  render  the  slag  more 
friable.  A  waliir-cooled  slioot  projects  from  under- 
neath the  wheel  into  the  driuii. — W.  R.  .S. 

Ceinentitious   material  for   bondinij    new   cement    to 
e.ristuKj   cemoit   or   like  structures   and  for   other 

uses:  Manufitrhire  of .    II.  Wade.     London. 

From  Tlu'  .Master  Builders'  Co..  Cleveland,  Ohio, 
U.S.A.  Kng.  Pat.  l;i.  178,  , Tune  2,  1914.  (.See  also 
Eng,  Pat.  28,857  of  1!)11  ;  this  J.,  1912.  1079.) 

PAiiTif'LES  of  iron  (I'l — 20  mesh  size)  which  have 
been  previously  coated  with  a  thin  film  of  magnetic 
oxide  by  heating  to  low  redness  in  air  fur  a  few 
minutes,  .are  mixed  with  cemi'nt  anil  watiT.  The 
existing  structiu'e  is  coated  with  the  mixture  and 
the  new  cement  work  added  liefore  the  latter 
hai'dens.— W.  B.  P.  P. 


Cement ;  Artificial-stone  - 


(i.  Cajjoce,   Provid- 


ence,  R.I.     U.S.   Pat.    1. 141.010,   .lune    I,    191.5, 
Date  of  appl.,  .Inly  31.  1914. 

The  cement  consists  of  beeswax,  1-8  grms.,  rosin 
4-3  grm.s..  varnish  0:{  grm.,  jjowdered  lead  :515 
grms.,  powdered  brick  29  grms.,  and  Portland 
cement  15'1  grms. — W.  ('.  II. 

Cement,  concrete,  and  the  like  ;   Waterproofimi  com- 
pound for .  F.  H.  Stehm.  Assignor  to  Knamel 

Conirete    Co.,    Des    .Moines,    low.a.      U..S.     Pat. 
l,141,848,.Iune  1.1915.  Date  of  .ippl.,.Tan.22,1912. 

A  MIXTUKE  of  tiO  g.alls.  of  kerosene  oil,  10  lb.  of 
spermaceti  wax.  and  2  5  galls,  of  cottonseed  oil  is 
heated  to  about  ISO  F.  (about  80 'C.)  until  the 
spermaceti  wax  is  dissohed.  The  compoimd  may 
be  mixed  with  about  12  parts  of  water. — W.  C.  H. 

Cement  ;  Ma<inesian and  process  of  manufac- 
ture. M.  S'choelzky.  Fr.  Pat.  473,955.  .Tune  23, 
1914.  Under  Int.  Conv.,  June  23,  1913. 
The  Iiaso  of  the  cement  is  m.agnesiuin  oxid<'  and 
siiliiliate  with  wliich  caliineil  calrium  bisulpliate  is 
mixed  together  with  .some  alum,  preferalily  pot.-ish 
alum,  and  some  Radix  Allhaece. — \V.  C.  II. 


Uriels  or  liijht  stone  ;  Manufacture  of  - 


■  by  means 


of    blast-furnace    sla(/.      C.     M.     Schol.      Second 

Addition,    daUjd    Jlav    23,     1914,    to    Fr.     Pat. 

437,.".95,    Nov.    2.5,    1911    (this    J..    1912,    538; 

1913,  1012). 
In  place  of  blast-furnac<'  slag,  clinker  from  gas 
prodiK-ers  and  slags  from  cuimlas,  slags  produced 
iTi  the  extractioTi  of  lead,  co|)per,  etc.,  .and  pieces 
of  rocks  or  natural  stoni-s.  not  suflicienfly  resi.stant 
in  the  raw  state,  such  as  tufa,  etc..  may  bo  \ised. 
In  order  to  pro(luce  porous,  bulky  pieces  of  .slag, 
the  molten  material  is  introduced  by  a  slag  channel 
direct  into  a  stream  of  water,  which  mav  l)e  hot. 

— W.  C.  II. 

I'laslic  eomiKtsitioH  [maf/ncsia  cement];  Process  for 

iirodmimi  a .   VV.  (J.  F.  Siegmann,  Baltimore, 

.\ld.,    U..S.A.     Eng.   Pat.   15.(I3«.   .Tune  23,   1914. 

SEE  V.H.  Pat.  1.102.358  of  191  I  ;  this  .1..  1914,  10S9, 
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Silicious  malerial  ;  Processes  of  treating  ■ 


to  pro- 


duce hydraulic  cement  and  alkali  therefrom.  H.  E. 
Brown,  King.ston,  N.Y'..  U.S.A.  Eng.  Pat.  2406 
of  1915,  date  of  appl.,  June  2,  1914. 

See  Ft.  Pat.  47.S.279  of  1914  ;   this  J.,  191.5,  5.53. 

Composite  fuel  briquettes  for  heating  and  production 
of  cement,  clinker,  or  ash.  Eng.  Pat.  14,013. 
See  IlA. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Steels  ;   The  superficial  defommtions  of  [mild] 

quenched  at  moderate  temperatures.    B.   Bogitrh. 
Oomptes  rend.,  1915,  160,  768—771. 

By  heating  test-pieces  of  mild  steel,  4  rni.  square 
and  1  cm.  thick,  and  polished  on  one  side,  to 
temperatures  between  215'  and  300°  C,  and 
quenching  them  in  water,  ridges  A'isible  to  the 
naked  eye  were  formed  on  tlie  polislied  faces,  as 
jireviously  ob.served  l)y  Zscliokke  (Rev.  de  Mdt., 
1910).  Although  depending  mainly  on  the  tem- 
perature of  the  test-piece  at  f lie  time  of  quenching, 
the  phenomenon  was  found  to  be  modified  by  tlie 
duration  of  heating,  the  temperature  of  the 
quenching  batli.  and  tlie  dimensions  of  tlie 
sample.— W.  E.  E.  P. 

Steel  prod}>clion  in  Great  Britain  in  1914. 

The  Britisli  Iron  Trade  Association  reports  the 
total  production  of  steel  in  Great  Britain  in  the 
year  1914  at  7.8.35,113  long  tons.  This  is  171,237 
tons  more  than  in  1913,  and  is  the  largest  make  of 
steel  ever  reported.  In  1914  tliere  was  a  smaller 
make  of  pig  iron,  the  proportion  of  steel  to  pig 
having  increased  from  73-1%  in  1913  to  87-0% 
last  year. 

The    total    production    of    ingots    ami    direct 
castings  for  the  year  was  as  follows  : — 


Acid. 

Basic. 

Total. 

Bessemer      

Tons. 

797,072 
3,080,848 

Tons. 
482,444 

2,874,749 

Tons. 
1,279,516 

Open  heartli    

6,555,597 

Total     

4,477,920 
4,860,154 

3,357,193 
2,803,722 

7,835,113 

Total,  1913      

7,663,876 

Since  1905  the  proportion  of  open  hearth  steel 
to  the  total  has  increased  from  65-9%  to  83-7%, 
while  there  was  a  decrease  from  34-1%  to  16-3% 
in  the  proportion  of  converter  steel. 

Zinc  ;    Electrolytic  deposition  of at  the  surface 

of  the  solution.  A.  A.  Titov  and  S.  M.  Levi. 
.T.  Buss.  Phys.  Chem.  Soc.  1914,  46,  009—934. 
J.  Chem.  Soc,  1915,  108,  ii.,  312—313. 
The  authors  have  investigated  the  phenomenon 
studied  by  Freundlich  and  Novikov  (this  J.,  1910, 
762),  according  to  whom,  electrolysis  of  a  zinc 
solution,  the  surface  of  which  is  covered  with  oil, 
leads  to  the  separation  of  a  superficial  film  of  the 
metal.  It  is  found  that  this  film-formation  occurs 
on  elect roly. sis,  not  only  of  zinc  sulphate  solution, 
but  also  of  solutions  of  the  chloride  and  acetate, 
provided  these  are  sufficiently  acidified.  Tlie 
phenomenon  is  favoured  by  a  low  concentration 
of  hydrogen  ions,  and  increase  of  the  latter  residts 
eventually  in  hindrance,  or  even  prevention,  of 
the  growth  of  the  film.  The  formation  of  the  film 
is  retarded  by  the  appearance  of  spongy  zinc,  and 
all  measiues  taken  to  prevent  the  deposition  of  the 
metal  in  this  form  are  advantageous.  The  best 
films  are  obtained  when  the  zinc  is  precipitated  in  a 
))right,    finely   crystalline    condition,     a    coar.sely 


crystalline  or  dark  deposit  opposing  the  formation 
of  films.  The  latter  are  obtained  within  wide  limits 
of  variation  of  the  current  density  and  of  the  con-  M 
centration  of  the  solution,  and  the  lower  the  con-  f 
centrati(5n  the  lower  the  permissible  current 
density.  With  constant  voltage,  the  current 
density  remains  more  or  less  constant  during  tlie 
deposition  of  the  film  only  at  the  periphery  of  the 
latter,  and  diminishes  rapidly  at  the  lower  surface. 

Manganese    and    bismMth  ;     Alloys    of .       N. 

Parravano   and   V.    Perret.      (iaz.    C'him.    Ital., 
1915,  45,  I.,  390—394. 

Ex.\MlNATlo»*  of  manganese-bismuth  alloys  showed 
that  the  two  metals  are  only  partially  miscible  in 
the  licpiid  state,  and  yield  a  compound,  MnBi. 
wliich  is  formed  by  a  peritectic  reaction  at  about 
450°  C.  In  the  case  of  alloys  composed  of  two 
layers,  these  were  found  to  contain  30  and  93%  j\fn 
respectivelv.  values  which  dilTer  somewhat  from 
those  found  by  Bekier  (liil.  /cits.  .Mcfallog..  191  i, 
7,  S3).— A.  S. 

Flotation  tests  on  ores  from  Bisbee  and  Cobalt. 
H.  .1.  French.  School  Mines  Quart.,  1914,  36, 
57—07. 

The  following  factors  were  investigated  :  \'ariety 
and  amount  of  oil.  amount  of  aiid,  time  and 
speed  of  agitation,  temperature  of  solution,  size  of 
ore  particles.  Bisbee  ore  conlaincd  4-34  %  of  copper 
as  sulphide  and  l-70"u  as  malachife.  I'ine-lar  oil 
(sp.  gr.  0-98)  gave  the  maximum  extraction  with  a 
minimum  weight  of  froth.  The  addition  of  more 
t  ban  OS  ",,-,  of  sulphuric  aciil  was  useless,  but  without 
acid  the  extraction  was  reduced  by  two-thirds.  . 
Good  results  were  obtained  with  ore  of  100 — 150 
mesh  size  by  10  minutes'  agitation  at  50^ — 05°  C. 
Coniai/as  {Cobalt)  silver  ore.  (Ag  130  oz.  per  ton.) 
Pine-tar  oil  was  far  superior  to  eight  other  oils 
tried.  By  adding  the  oil  in  fractions  and  agitating 
for  longer  periods  good  extractions  were  obtained 
with  a  smaller  oil  consumption. — VV.  R.  S. 

Annual  reftorl  on  alkali,  etc.,  works.     Sec  VII. 

Patents. 

Furnace  ;    Reheating .     Eickworth  und  Sturm 

Ges.  m.  b.  H.,  Dortimmd,  Germany.     Eng.  Pat. 
5875,  Mar.  7.  1914.  Under  Int.  Conv.,  Jan.  3,1914. 

In  a  relieating  furnace  of  the  kind  in  which  the  hot 
gases  are  caused  to  pass  above  and  below  a  hori- 
zontal hearth  or  partition  and  thus  divided  into 
two  independently  regulable  streams,  tlie  hearth  is 
placed  in  the  cool  zone  of  the  furnace  and  does  not 
extend  into  the  hot  zone. — W.  E.  F.  P. 


Brass  ;    Furnace  for  meltinq  metals,  especially . 

A.   Oilier.      Fr.   Pat.   473,924,   Oct.   22,    1913. 

In  a  tilting  crucible  furnace  burning  solid  fuel 
under  foi'ced  draught,  the  covered  crucible  projects 
above  the  brickwork  and  rests  on  a  support  of  flre- 
brick.— W.  R.  S. 


Tungsten    [unre]  ;     Manufacture   of - 


British 


Thomson-Houston  Co.,  Ltd.,  London.  From 
(ieneral  Electric  Co.,  Schenectady,  N.Y.,  U.S.A. 
Eng.  Pat.  13,070,  May  27,  1914. 

Dn.-^WN  tungsten  wire  prepared  according  to 
Eng.  Pats.  21,513  of  1900,  23,49!)  of  1009.  8f)31 
of  1910  and  9877  of  1912  (this  J.,  1907,  1132  ; 
1911,  291,  940  ;  1912,  1133)  is  ductile  and  pliable, 
but  too  resilient  to  take  a  permanent  set  without 
heating,  and  gradually  loses  its  ductility  when 
maintained  in  an  incandescent  state.  According 
to  the  present  invention,  these  defects  are  obviated 
by  heating  the  drawn  wire  first  in  an  oxidising 
atmosphere  and  then  in  a  vacuum,  or  in  nitrogen 
or  a  mixture  of  nitrogen  and  hydrogen,  with  or 
without  air  or  water  vapour. — W.  E.  F.  P. 


Vc.l.XXXlv.,No.  14]    Cl.  X.— METALS;    MKTALLUUGV,  INCLUDmu  ELEtTRO-HiETALLURGY.  803 


[Tuiiijalcit]     mctid     wire;       Mdiiufdi-ltire     of . 

British  Thomsiin- Houston  Co.,  J^td.,  London, 
From  (icneral  lClf<-lric-  Co.,  Schenectady,  N.Y., 
U.S.A.   Knjr.  J'at.  13,51'.),  Juno  .S,  1914. 

To  avoid  contaniin.ilion  of  the  metal,  tunKslen 
wii^'  which,  to  facilitate  cliawinn,  has  been  pinvided 
with  an  adln-renl  eoatiiifr  of  yniphite  or  other 
carlionaceoiis  material,  is  first  heated  to  a  com- 
paratively low  temperature  while  in  contact  with 
an  i>xidisins;  a^ent  and  then  to  a  IultIi  tem]>erat\)rc 
in    a    non-oxidisint;   or   reducintr   at  mospliere. 

— VV.  E.  K.  1'. 

MrUil   ['•!/••    iiiclicl]   itil.'ttiii'liiiiin  :     Msniiduclurc   iii 

.       Klckl  ro-Osmose    A.-<i.    ((Jraf    Srhweriii 

(ies.),  Frankfurt,  (iermanv.  Kni;.  I'at.  I.").:ili7, 
.lune2.">,  l!»ll.  Under  Int.  Conv.,  April  2!l,  lilll. 
(.See  also  Kn','.  Pat.  29,OI!lof  liU2  ;  this  J.,  1913, 
842  ;    1912,  1201.) 

A  MCKIOI.  adsorption  suilalile  for  use  as  a  catalyst 
is  jM-epared  l>y  suhjei-linj;  an  a<iueous  suspension 
of  silicic  acifl  to  the  action  of  an  electric  arc 
between  nickel  elect rrxles. — \V.  I{.  S. 

Tin   plalc  ;     Process  for   jiroduvinij   lacquered  - 


especiotly   for  cunniiu/   purfioaes.      K.   IMiya/.aki, 
Tokyo.      Knf,'.  Pat.  l(i,7i:{,  .Tnly  11,  1914. 

(  >I!I)IN.\i;y  till  plate  is  cleaned  witli  a  dilute  solution 
of  alkali,  tln'  latter  neutralised,  the  plate  treated 
with  alcohol,  and  then  coated  witli  lac()uer  ob- 
laineil  from  Ulitw  rernirifero  and  contaiiiinK  a 
small  proportion  (10"y)  i>f  ilissolvcd  shellac.  After 
rem.iininu'  for  21  hours  in  a  closed  air  chandler 
within  which  ,i  Inunidily  of  'l'^ — 95%  and  a  tem- 
peralnre  of  not  le.ss  than  10°  ('.  arc  niaiidained, 
the  coaled  plate  is  heated  to  120°— ISO"  ('.  for 
1 1—2  hours.— W.  E.  F.  V. 

Coppir     iniilte  ;       I'mvetm     of    brssemerisiiiii . 

.1.    li.    llerrcsholT,  jnn..    .New    N'ork.      V.n'^.   Pat. 
2219  of  1915,  date  of  ajipl.,  .May  21),  191). 

Sl.AC  composed  inainl\'  of  copper  silicate,  obtained 
diyinf;tlie  refiinnfjof  blister  copperin  reverberatory 
furnaces,  is  nseil  as  silinious  material  in  the  con- 
verter.—VV.  E.  V.  I'. 

Ores  ;   Apparatus  for  the  u-alcr  coneeniration  of . 

W.    M.    Martin,    Redruth.        En^.    Pat.    2844, 
Feb.  22,   1915. 

In  the  apparatus  previouslv  ilescribed  (see  Eng. 
Pat.  15,442  of  1914  ;  this  .)".,  1915,  020)  a  .surface 
may  be  u.se<l  fi'osted  to  grains  of  different  sizes 
by  blasting  with  correspondingly  sized  sand,  or 
a  frost«il  corrugated  surface  with  Vv'aves 
about  J  in.  long  and  J  in.  deep,  may  bo  used. 
The  frosted  surface  may  be  tilted  to  remove  the 
values,  or  may  be  mounted  on  a  rotating  table 
with  (Iut<?s  or  grooves  at  right  angles  to  tho  flow  of 
pulp.— W.  H.  S. 

[Ore]  cotieenlrator.  (".  F.  Paige,  Assignor  to  A.  W. 
.Tones.  Oakland,  Val.  U.S.  Pat.  1,140,704, 
.May  25,  1915.    Date  of  appl..  May  5,  1914. 

(tliio  pidp  is  fed  in  at  one  end  of  a  shallow,  slightly 
inclined  chamber,  provided  with  baflles,  and  water 
and  air  are  introduced  at  the  opposite  end.  The 
concentrate  is  discliarged  through  an  opening 
in  tho  bottoni  of  the  pan,  and  the'  ganguo  and 
excess  of  water  through  an  adjustable  overflow 
opening.  Air  is  also  introduced  through  the  con- 
centrate discharge  opening,  and  carries  l)ack  any 
flocculent  gangue  that  may  have  accompanied  the 
concentrate  into  the  collecting  pocket. — \V.  JI.  t'. 

Ore-corice.iitralint/  apparatus.  J.  M.  Callow,  Salt 
liake  Citv,  Utah,  As.signor  to  .Metals  Recovery 
Co.  U.S.' Pat.  1,141,:{77.  June  1.  1915.  Date  of 
appl.,  Oct.  0,  19l:i. 

The  apparatus  consists  of  a  series  of  tanks,  each 


containing  in  its  lower  portion  a  casing  spaced 
apart  from  tlie  tank.  Oils  is  supplied  under 
pressure  to  the  space  below  a  body  of  porous 
material  within  the  casing,  and  tlie  pulp  and  a 
frothing  agent  arc  delivered  just  above  the  porous 
material.  The  heavy  material  which  .settles 
in  the  space  between  the  inner  casing  and  the 
tank  is  delivered  into  the  next  tank.  Tlw  froth 
overflows  into  a  gutter  formed  by  an  inner  conical 
lining  in  the  upper  part  of  the  tank. — VV.  R.  S. 

Alkali  and  alkaline-earth  metals  ;   Electrohjtc  fur  the 

production  of .   C.  E.  Acker.  Assignor  to  The 

Nitrogen  Co.,  New  York.     U.S.  Pat.   1,112.220, 
June  S,  1915.    Date  of  appl.,  Oct.  :!0,  1914. 

TiiK  essential  constituent  of  the  eleclrolyti;  is  a 
fu.sed  cyanogen  compound  of  the  metal  to  bo 
produced,  sodium  cyanide  being  usetl  for  the 
production  of  sodiiun. — VV.  E.  F.  P. 


Tin  ore  ;   Extraction  of  tin  from,  ■ 


O.  Midland 


and  E.  Dclasson.  Vt.  Pat.  47:5,712,  June  18,1914. 
L^INEI.Y  powdered  cassiterite  is  heated  W'itli  excess 
I   of  carbon  to  about  (iOO'^  C.,  and  the  reduced  metal 
is  dissolved  in  acid. — VV.  R.  S. 

Tin  ores  ;    Treatment  of .    A.  B.  Stodart.    Fr. 

Pat.  47:i,97:i,  Oct.  24,  1913. 

Ti.v  ores  containing  galena  are  calcined  in  presence 
of  a  nitrate  ;  the  resulting  lead  stdphatc  may  be 
i-xtractod  with  caustic;  alkali.  If  pyrites  is  present, 
the  ore  is  first  roasteil  at  a  low  temperature  and 
washed  to  remove  ferric  oxide. — VV.  R.  S. 


Zinc  ores  ;    Treatment  of  - 


■  until  sulphur  dioxide. 


lOrzverwcrtungs-Ges.  m.  b.  14.    Fr.  Pat.  474, HOO, 

June  :50,  1914. 
The  roasted  ore  is  treated  with  a  solution  of  zinc 
bisulplute  to  convert  zinc  oxide  into  the  normal 
sulphite,  and  tl\e  latter  is  dissolved  as  bisulphite 
by  the  action  of  sulphur  dioxide. --W'.  R.  S. 

-for  paintinn.     O.  D.  I'Vidt, 


Steel ;    Vrepariwj  -         ,      , 

PhUadelphia,  U.S.A.  Eng.  Pal.  20,(i21,  Oct.  0, 
1014.     Under  Int.  Conv.,  Feb.  4,  1914. 

Sek  U.S.Pat.  1,109,070  of  1914;  this  J.,  1914,  1013. 

Zinciferous  nmleriats  ;    Process  for  the  treatment  of 

.    H.  Specketer,  Griesheini,  Germany.    ICng. 

Pat.  20,039,  Sept.  4,  1913.  Under  Int.  Conv., 
Sept.  7,   1912. 

See  Fr.  I'at.  401,905  of  191:;  ;    this  J.,  1914,  205. 

Zinc    from    ziiiciferous     materials  :      Process    for 

reeoverinr/ .  F.  t'.  VV.  Timin,  Hamburg.  Eng. 

Pat.  22,yl9,  Oct.  0,  1913.  Under  Int.  Conv., 
Oct.  8,   1912. 

Ske  Gar.  Pat.  268,427  of  1912  ;  this  J.,  1914,  143. 

Smelling  furnaces.    A.  Niewerth,  Berlin.    Eng.  Pat. 

21,738,  Sept.  26,   1913. 
See  U.S.  Pat.  1.081,287  of  1913  ;  this  J.,  1914,  87. 

Furnaces  ;    Siemens-Martin .     Eickworth  und 

Sturm  Ges.  m.  b.  H.,  Dortnuind,  Germany.  Eng. 
Pat.  5051,  Mar.  5,  1914.  Under  Int.  Conv., 
April  10.   191::. 

See  Fr.  Pat.  409,859  of  1914  ;    this  J.,   1915,  :;5. 

Metals  from  ores  or  shu/s  and  other  furnace  products  ; 

Process  for  the  recovery  of .   A.  Mond .  l^indon. 

From   W.    Troeller,    Bad    Homburg,    Germany. 

Eng.  Pat.  7113,  Alar.  20,  1914. 
See  Fr.  Pat.  409,862  of  1914  ;    this  J.,  1915,  36. 

Copper  matte  :  Process  of  besscnierizimj .   J.  B. 

llerreshoft'.  jun.,  N<-w  York.    Eng.  Pat.   12,916, 

.Vlay  20,  1914. 
SEE  U.S.  Pat.  1,103,923  of  1914  ;  this  J.,  1914,  S70. 
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Rust-preventing  agents  ;  Production  of .  Mannes- 

mannrohren-^^'erke,  Dusseldoi-f.  Germany.  En?. 
Pat.  13.140,  June  2,  1911.  Under.  Int.  Conv., 
Feb.  5,  1914. 

See  Yv.  Pat.  472,884  of  1914  ;  tWs  J..  1915,  562. 

Ores  ;  Trcalmrnt  of  suhdhiderl for  ofiglomcrnt- 

imj  or  rcducinq  them,  and  apparatus  therefor.  G. 
Grondal,  Djursholm.  and  H.  Nilsson,  Nvliam- 
mar,  Sweden.  U.S.  Pat.  1,142,324,  ,Tune  8,"  1915. 
Date  of  appl.,  May  23,  1914. 

See  Ft.  Pat.  473,218  of  1913  ;  this  J.,  1915,  550. 

Method  and  apparatus  lor  produeing  cement  from 
blast-furnace  slag.    Eng.  Pat.  19,191.    Sec  IX. 


XL— ELECTRO-CHEMISTRY. 

Patents. 

Separating  suspended  particles  from  gaseous  liodies 
by  means  of  high  tension  electriciti/  :  Method  of  and 

apparatus     for .      E.     Molfer,     Brackwede, 

Germany.     En?.    Pat.    18.357.    Aue.    12,    1913. 
Under  Int.  Conv.,  Aug.  13,  1912. 

See  Fr.  Pat.  461,370  of  1913  ;  this  J.,  1914,  206. 

Electrically  separating  suspcftded  bodies  from  elec- 
trically non-conducting,  especially  gaseous  fluids  : 

Process    and    apparatus    lor '-.      E.     IMoller, 

Brackwede.  Germany.   Eng.  Pat.  19.732.  Sept.  1, 
1913.     Under  Int.  Conv.,  Aug.  31,  1012. 

See  Addition  of  July  31.  1913,  to  Fr.  Pat.  449,337 
of  1912  ;  this  J.,  1914,  601. 

Treatcr  for  petroleum  emulsions.  Apparatus  for 
treating  emulsions.  Apparatus  for  dehydrating 
petroleum  oil.  U.S.  Pats.  1,142,759 — 1,142,761. 
SeelU. 

Apparatus   for    manufacturing    hydrogoi    jicroxide. 
Eng.  Pat.  22,714.     Sec  VII. 


XIL— FATS;    OILS;    WAXES. 

Glycerides  of  hydroxystearic  and  ricinoleic  acids  and 
the  accompanying  poly7ncrisation  ;  Action  of  zinc 

chloride  on .   8.  Fokui.   J.  Puss.  Phvs.  Chem. 

Soc.,  1914,  46,  1027—1042.   J.  Chem.  Soc.  1915. 
108,  i.,  374. 

The  polymerisation  of  the  triglyceride  of  licinoleic 
acid  by  treatment  with  zinc  chloride  leads,  with 
intermediate  formation  of  triglycerides  of  liuolic 
acid  «-ith  conjugated  double  linkings,  to  com- 
pounds wliich  exhibit  the  physical  properties  of 
caoutchouc  and  are  polyprenes  of  a  special  tvpe. 
Chinese  wood  oil  (tliis  "j.,  1013.  496)  undergoes 
change  in  the  same  way  as  castor  oil  when  treated 
with  zmc  chloride,  but  it  appears  probable  that 
the  linoUc  {elceumargaric)  acid  present  in  this  oil 
contains  allenic  double  linkings. 

Lime    seeds ;    Oil    from  - 


Seeds  of  Marytynia  Louisiana  (unicorn,  or  devil's 

claws)  ;    Utilisation  of .   E.  H.  S.  Bailey  and 

W.  S.  Long.  Oil,  Paint,  and  Drug.  Rep., 
July  5,   1915. 

The  plants  of  Marytynia  Louisiana  grow  in  great 
abundance  in  Western  Kansas,  Colorado,  Texas, 
and  New  Mexico,  in  extremely  dry  climates. 
Analysis  of  the  seeds  gave  the  following  figures  : — 
Ether  extract,  60-8%;  protein  (factor  6-25), 
23-2%;  starch,  4-36;  moisture,  3-66;  crude 
fibre,  1-51  ;  ash,  3-68%.  The  oil  had  a  refractive 
index  of  1-4767  at  15-5°  C,  iodine  value  122-5, 
saponif.  value  197-1  to  198-6,  sp.  gr.  at  15-5°  C, 
0-9157.     It  is  very  similar  to  olive  oil. 

Heneicosoic  acid.  H.  E.  Le  .Sueur  and  J.  C.  Withers. 
Chem.  Soc.  Trans..  1915,  107,  736 — 739.  (See 
also  tills  J.,  1915,  151.) 

'  The  prolonged  action  of  boiling  hydrochloric  acid 
and  amalgamated  zinc  converts  fi-ketoheneicosoic 
acid  and  b-ketomargaric  acid  into  heneicosoic  acid 
and  margaric  acid  respectively.  Heneicosoic  acid, 
CH3.(CH,)i9.CO  JI,  m.  pt.  73°— 74°  C,  crystallises 
from  acetone  in  stellar  aggregates  of  stout  needles 
and  gives  a  methyl  ester,  m.  pt.  49'  C.  crystalli.sing 
from  methyl  alcohol  in  thin  lustrous  scales, 
heneicosoamide,  m.  pt.  110°  C,  crystallising  from 
acetone  in  needles,  a-brouaoheneicosoic  acid,  m.  pt. 
65-5° — 66-6°  C,  and  a-hydroxyheneicosoic  acid, 
m.  pt.  93°— 94°  C— T.  C. 

Patext.s. 

Palm  fruit  and  the  like  ;  Machinery  fur  treating 

and  making  palm  oil  or  like  product  therefrom. 
E.  R.  Rovston.  Liverpool.  From  R.  Y.  Sewell,  via 
Akassa,  W.  Africa.  Eng.  Pat.  6365,  Mar.  13.1914. 

The  material  is  beaten  and  crushed  liy  horizontal 
beaters  or  rollers  in  an  upper  chamber  having  a 
rotatable  perforated  bottom.  Beneath  this  is 
a  second  chaml^er,  preferably  cylindrical,  contain- 
ing a  Ijoiler  heated  by  fire  from  beneath.  The 
crushed  material  is  forced  by  the  rollers  against 
guide  plates,  and  falls  through  the  perforations 
into  the  water  in  the  boiler,  in  which  there  is  a  cock 
at  the  required  level  for  dra^^•ing  off  the  separated 
oil.— C.  A.  M. 

Oils  and  fats  of  all  kinds  ;  Process  of  refining . 

S.  Morgenstern.   Fr.  Pat.  473,761,  June  19,  1914. 

Waste  fats,  etc.,  are  partially  or  completely 
saponified  by  alkalis  or  alkaline-earth  bases  in 
an  autoclave,  and  then  heated  for  a  long  time  at 
above  150°  C.  under  such  conditions  that  vapours 
are  prevented  from  escaping.  The  prodvict  is 
sufficiently  decolorised  and  deodorised  for  use  in 
soap  manufacture. — C.  A.  31. 


H.    A.     Tempany. 
Agric.   News.     Chem.  and  Drug.,  July  3,   1915. 

Dried  lime  seeds  from  citrus  fruits  contain  111  % 
N/,  0-58  "o  P2O5,  0-35%  K,0,  and  9-3%  moisture  ; 
they  are  thus  of  lower  fertilising  value  than  the 
majority  of  seeds,  and  as  regards  feeding  value, 
they  are  deficient  in  protein  but  rich  in  carbo- 
hydrates. The  seeds  yield  34-4%  <'f  a  dark 
yellow,  viscous  oil  of  about  the  consistence  of  olive 
oil.  When  extracted  by  solvents  it  has  a  very 
bitter  taste.  It  might  be  used  as  a  lubricant  or 
for  soap-making.  The  lime  crop  in  Dominica  in 
1914  yielded  388.000  barrels  of  fruit,  containing 
some  470  metric  tons  of  seed. 


Sugar-cane    ica.r  ;      Deodorising  - 


The    Cane 


Wax  and  Chemical  Co..  Ltd.,  and  M.  S.  Salamon, 
London.   Eng.  Pat.  1332,  Jan.  27,  1915. 

The  wax  is  treated  for  about  2  to  6  hours  with 
superheated  steam  (101°  to  120°  C.)  at  atmos- 
pheric pressure.  A  light  coloured,  resinous,  odorous 
compound  distils,  leaving  an  odourless  non-viscous 
residue,  which  may  be  used  as  a  substitute  for 
carnauba  wax  or  beeswax. — C.  A.  -M. 


and  process  of  making 


Soap  ;    Liquid  colloidal  - 

it.  E.  F.  Rousseau.  First  Addition,  dated  Sept.  8, 
1913,  to  Fr.  Pat.  472,587.  Aug.  9,  1913  (this  J., 
1915.  560). 
Oils  or  fats  are  saponified  with  an  excess  of 
potassium  hydroxide  and  the  excess  of  alkali  is 
neutralised  by  the  addition  of  hot  or  cold  water, 
an  alliimiinous  substance,  preferaljly  colloidal  or 
amorphous  casein,  and  a  fatty  acid,  such  as  oleic 
or  stearic  acid. — C.  A.  M. 
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Fills  and  oils  and  iui]ihihii  iiriils  ;    Mrlliod  of  rrfni- 

inij .      S.    .MorKi'iistcrii.    l.cip/.if:.   (rcriiintiv. 

EiiK'.  I'af.  ll..-,71.  .luiic  17,  1  ill  I. 

Skk  Fr.   I'al.    17:{,7()1   of   litl  t  ;    lUfcicling. 

HydrofienisiilioH    of    oils;      Process    for    the . 

(J.  Cnlvoit,  London.    U.K.  I'at.  l.H^.liilS,  .June  8. 
IV\:>.     J)iitv  or  appl..  .\uK.  211.   liM  1. 

See  Kn^.  Tat.  .Mt(>7  of  Ulll  ;    (liis  ,1..  lOl."..  i:M. 

Oil  filUr.      V.S.  Pat.  Ill(l.7:i7.     ,sVc  I. 

Plaslii-    siibsUuiif     useful    ax    ti     nihhrr    xiihxIilKlr. 
Kr.   Pal.    171.220.     Sec  XIV. 

Process  of  Irealiny  colloiisecd.     U.S.  Pat.  1.141.101. 
See  XIX\. 


XIII.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Puinlinij   phenomena  ;     A    sludi/   of  sonu:   eurioiis 

•.     H.  A.  Gardner.    J.  Franklin  Inst.,  101.->. 

179,  «81— (i».5. 

.Mildew.  Fi-om  .spccimcn-s  of  mildew  ivinoviHl  from 
variou-s  painted  wood  surfaces,  the  principal 
types  of  fungi  isolated  were  found  to  lie  species 
of  Asiicrijillus  (black)  and  Pcnirilliinn  (green), 
the  former  being  more  hardy  than  the  latter, 
which  appeared  dormant  unless  constantly  mois- 
tened. The  development  of  the  fungi  was 
favoured  by  paint  coatings  which  were  soft  and 
liable  to  retain  moisture  (white  lead  paints),  but 
resistetl  by  those  having  firm,  hard,  waterproof 
surfaces  (composite  paints  containing  white  lead 
and  zinc  oxide).  The  "  icashimj  "  of  painted  wood 
surfaces  was  found  due  to  the  presence  of  "  foots  " 
and  moisture  in  the  lin,see<l  oil  employed,  the  latter 
being  decomposed  into  fatty  acids  and  glycerin 
by  the  action  of  enzymes  and  micro-organisms  in 
the  foots  ;  the  phenomenon  occurred  with  both 
lead  and  zinc  pigments.  Th(^  nislin;/  or  brown 
spottinf/  of  painted  wood  is  regarded  as  due 
to  the  solvent  action  exerted  on  the  pigment  by 
wat-er-soluble  matter  exuded  from  the  wood,  or 
by  fatty  acids  (including  formic  aci<l)  resulting 
fi-om  the  use  of  inferior  oil.  Tlie  use  of  composite 
paints,  with  a  basis  of  white  lead  but  containing 
.sullicient  zinc  oxide  to  produce  a  firm,  hard  lilm. 
and  of  properly  clarified  or  sterilised  linseed  oil, 
is  recommended  as  a  means  of  i)reventing  many 
painting  defects. — W.  E.  F\  P. 

Resin  of  Picea  vulgaris,  L..  var.  Montana  schur. 
H.  Binder.  Arch.  Pharm.,  1914,  252,  547 — .589. 
J.  ('hem.  Soc.  191.5,  108,  i.,  4.S0— 4.il. 

The  resins  of  Picea  I'uhjaris.  Transylvanian  pine, 
and  .Jura  turpentine  are  not  identical.  Tlie  crude 
resin  of  Picea  vulr/aris  employed  by  the  autlior 
was  a  mixture  of  resin,  particles  of  wood,  pine- 
needles,  and  sand  ;  it  bad  a  bitter  taste  and  an 
intense  odour  of  vanillin  (this  substan(  e  was 
detected  liy  colour  reactions).  The  examination 
was  conducted  along  four  lines:  (1)  isolation  of 
cry.stals  from  the  crude  resin  by  physical  and 
mechanical  methods,  (2)  isolation  of  crystals  from 
the  fused  resin  by  similar  methods,  (.'5)  isolation  of 
all  the  constituents  of  the  crude  resin  by  Tschirch's 
method,  and  (4)  a  similar  treatment  of  the  fused 
resin.  A  separation  of  the  constit  uent s.  by  physical 
and  mechanical  methods  only,  is  impossible. 
The  crystalline  substances  obtain(Ml  by  (1)  and  (2), 
by  the  successive  operations  of  solution  in  cohl 
70%  alcohol,  filtration,  and  fractional  crystalli.sa- 
tion,  are  different  from  those  olitained  liy  (:}) 
and  (4),  and  are  shown  to  be  mixtures.  The 
examination  of  the  resin   bv   Tschirch's  method 


gave  the  following  results.  The  ethereal  solution 
of  the  resin  was  exhaustively  extracted  with  1  "„ 
anunonium  carbonate,  1  "„  sodium  carbonate,  and 
I  "„  Ijotassium  In  droxiile  successively;  the  residue, 
after  rrnio\al  of  volatile  mailer  iiv  <listillation 
with  steam,  consists  of  resene.  Much  belter 
results  and  niori'  rajiid  separations  are  nbtained 
uitli  the  fusid  Hian  with  the  crude  resin.  Tlie  I  ",, 
aiunuiniuMi  c.-irlionate  extracts  (dfleen  r<'pelilions 
are  necessary)  contain  «-iiiceapiniaric  acid, 
t'anHjuO^'  monoclinii- i-rystals,  ni.])!.  Kil  — HiliU, 
[«ln  ^-  22  .")'  in  nl<-olio'l  (c  l(i5(l),  acid  value 
189-70  (direct  method)  anil  19:j07  (indireit), 
saponilic.ition  \nlue  v.irialile,  iodine  vahie  81-4  ; 
it  exhibits  the  pbvtoslerol  colinw  reactions.  An 
amorphous  acid  m.pt.  101  -1  l(i  ,  [ajn  ^ — 8 '9' 
in  alcohol  (c  l-22(>),  and  an  acid,  m.pt."  80' — 
80"  C,  ["]i,  -  — 11  5:i'  (c  .-  1!M)17).  are  also  present 
in  llie  amnionivuu  carbonate  extracts.  The  1  °„ 
sodium  cailiouate  exlrjic's  (19  re])eti(ions)  coiifain 
three  isomei-ic-  piceapimnri,-  acids.  (''iiill.,„().. 
The  /i-.Tcid  is  ])recipilable  from  its  alcoholic 
•solution  1)V  lead  acetate  ;  it  cr^slallises  in  mono- 
clinic  leaflets,  m.pt.  ISO" — 157",  [n]u=- — 2444' 
in  alcohol  (c^5-8()1),  acid  value  189-54  (direct) 
and  175-50  (indirei-l),  iodine  value  70-92;  its 
lead  .salt  is  insohdile  in  etlier.  7-Pi(-eai)imaric  acid, 
whi(-h  is  not  precipitated  from  its  alcoholii-  solu- 
tion liv  lead  acetate,  (-rvstallisc-s  in  leaflets,  m.pt. 
151— 153  ('.,  [aji,  - — i  17'  in  alcohol  (c=4-(it)). 
acid  value  180-01  (direct)  and  187-77  (indirect), 
iodine  value  8;{-78  ;  its  lead  salt  is  insolul)le  in 
ether.  t!-Piceapiniaric  acid,  crystals,  m.pt.  101" — 
102C.,  [a]D=— 17  8'  in  alcohol  (c^2-04:i),  acid 
value  191-25  (direct)  and  182-35  (indirect),  iodine 
value  8715  ;  its  lead  salt  is  sohd)le  in  alcohol 
and  in  ether.  All  three  isomerides  exhilnt  colour 
reactions  with  the  phytosterol  reagents.  The  1  % 
potassiunr  hydroxide  extracts  do  not  contain  any 
acidic  substances.  Since  it  is  not  certain  that  the 
rotatory  power  of  a  resin  acid  is  the  sanu>  at 
dilTerent  concentrations,  the  author  recommends 
that  the  rotations  of  all  resin  acids  should  be 
measured  in  alcoholic  solution  (c  =5). 


1'atent.s. 
Lead  ;    Process  of  treating  ■ 


[in  the  vianufac- 
tnre  of  white  lead].  C'  Ellis.  Montclair,  N.,T., 
Assignorto  Ellis-Foster  Co.  U.S.  Pat.  1.141,177. 
June  1.  1915.      Dale  of  appl.,  July  ;!1,   1911. 

.MoLTRX  lead  is  forced  out  from  a  receptacle  under 
pressure  in  thin  streams  inpinging  upon  each 
other,  and  the  sprav  is  treated  with  a  jet  of  steam. 

— W.  R.  S. 

Resins  ;   Method  of  nwnnfacturintj  phenol-aldehyde 

soluble  in  nil.  nnd  varninhcs  therefrom,  ('hem. 

Fabriken  K.  Albert,  and  L.  Berend.  Amoneljurg, 
(iermany.  Eng.  Pat.  15.875.  July  2.  1914. 
Pni':.\<)L-ALDF;nYni-;  resins  are.  when  fusible,  melted 
witli,  and  when  infusilile  or  dinic-ullly  fusible 
heated  with,  natural  or  artificial  resins  or  fatty 
oils  or  mixtures  thereof,  until  a  homogeneous 
resinous  mass  is  obtained  which  remains  clear 
when  cold,  is  sf>lulile  in  fatty  oils,  and  is  not 
j)i-ecii>itatcd  from  solution  liy  the  addition  of 
heir/.ine  or  turpeiiline.  Examples:  (1)  100  grins, 
of  a  fusible,  insolulile  resin,  obtained  by  condensing 
100  grms.  of  crude  phenol  with  35  grins,  of  trioxy- 
methylene.  is  heated  with  100  grms.  of  lolophony 
for  half-an-hour  to  210  — 220"  ('.,  until  a  resinous 
mass,  clear  when  cold,  and  which  when  boiled 
with  linseed  oil  at  300  ('.  is  not  precipitated  by 
benzine  or  turpentine,  is  obtained.  (2)  100  grms. 
of  carbolic  acid  is  iieafed  with  80  grms.  of  40% 
formaldehyde  and  0-5  grm.  of  hydroc-hloric  acid 
for  several  hours  to  115"  ('.  until  a  resinous  mass 
which  sets  when  cold  is  formed.  The  supernatant 
liquid  is  poured  off,  and  the  residue  heated  with 
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[July  31,  1915. 


20  gnus,  of  wood  oil  aud  20  grms.  of  cumaroiie 
resin,  until  a  resin  is  olitained  which  remains  clear 
on  coolinsr,  and  is  applicable  as  an  oil  varnish. 

— E.  W.  L. 

Resinous  composition  [for  insulation'],  and  process  of 
makinr/  the  same.    E.  S.  Dawson,  jun.,  Schenec- 
tady.   N.Y.,    Assignor   to    General    Electric    Co. 
U.S.    Pat.    ]. 141.941,    June    8,    1915.     Date    of 
appl.,  April  9,  1914. 
A  MIXED  ester  of  a  polyhydric  alcohol  (glycerol) 
and  a  polybasic  acid  (phthalic  acid)  and  a  mono- 
basic   acid    (oleic    acid),    is    incorporated    with    a 
neutral   oil   ester   (castor  oil)   to  ol>tain  a  flexible 
resin  convertible  l)y  heat  into  an  infusible  insoluble 
resin,  from  which  the  castor  oil  or  other  oily  ester 
cannot  be  extracted. — C  A.  j\I. 

Malcrinl  for  use  in  maiuifaciurc  of  linoleum,  stouc- 
u'ood  fiooriiuj  aud  the  like  aud  dynamite  :  Olca- 

<liuo^is    filliug    aud    absorbent .     L.    Zinsser, 

Alurr,  (Jermany.    Eng.  Pat.  17,413,  July  22, 1914. 

Finely  ground  arachis  nut  shells  are  used  as  a 
substitute  for  wood  lueal  or  cork  meal. — C.  A.  M. 

Jilaslic    masses;    Process    of   nmuufacturc    of . 

Wenjacit-Oes.     ni.     b.     H.      Fr.     Pat.     473,003, 
May  27,   1914. 

Elastic  masses  suitable  for  moulding  at  high 
temperatures  are  formed  by  heating  together 
phenol,  or  its  homologues.  «'ith  mixtures  of  fatty 
and /or  resin  soaps  and  aldch\'des.  the  latter  l>eing 
in  part  replacealde  by  ketones  or  aldoses.  Cellidose, 
or  albimiinous  substances  such  as  glue,  gelatin,  etc., 
may  be  added  to  the  masses,  before  evaporation 
of  the  water  of  condensation.  Examples  of  such 
masses  arc: — (1)  phenol,  33;  potash  soap,  22; 
sodium  resinate,  0;  and  formaldehyde  (40%), 
33  parts  ;  (2)  phenol,  33  ;  magnesium  soap,  1()  ; 
sodium  resinate,  5  ;  formaldehyde  (40°;,).  20  ; 
and  sugar,  10  parts  ;  (3)  jshenol,  33  ;  lead  soap, 
12  ;  magnesium  resinate,  5  ;  formaldehyde  (40%), 
33;  and  cellulose,  8  parts  :  (4)  phenol,  30  ;  calcium 
soap,  10  ;  potassium  resinate,  o  ;  formaldehyde 
(40%),  30  ;  and  glue  or  gelatin,  10  parts. — B.  W.  L. 

Manufacture     of    chemically    pure,    finely-divided 
carbon.     Eng.  Pat.  17,731.     Sec  VII. 

Process  of  produciuy  lacfjucrcd  tin  plate  especially 
for  canninij  piirposes.    Eng.  Pat.  16,743.    See  X. 

Production  of  phenolic  coudcnsalion  products  capable 
of  acting  as  poisons  to  marine  growths,  bacteria,  etc. 
Eng.  Pat.  11,394.     See  XI  Xb. 


XIV,— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Latex  of  Ucvea  Brazilioisis.  Miill.  Arg.  ;    Presence 

of   acelaldehyde    aud    hydrocyanic    acid    in . 

M.  Kerbosch.    Rec.  trav.  chim.  Pays-Bas.  191.5. 
34,  23,5—238. 

Ac'ETALDEHYUE  was  found  in  the  steam  distillate 
of  fresh  Ilevca  latex  (0006  grm.  per  litre  of  latex), 
which  had  heeu  rendered  acid — if  not  already 
so — by  the  addition  of  tai'taric  acid.  The 
tiuantity  was  less  in  latex  obtained  from  the  trees 
whilst  the  leaves  were  falling.  The  presence  of 
hydrocyanic  acid  in  the  steam  distillate  wan  also 
demoTLstrated  bv  the  Prussian  blue  reaction. 

— E.  W.  I.. 

Action  of  ::iuv  chloride  on  glycerides  of  hydro.ry- 
slcaric  aud  riciuoleic  acids,  aud  the  accomjiaui/iug 
polymerisation.    Fokin.    Sec  XII. 


P.VTE.XTS. 

Rubber    Inter  :    Apparatus    for    treating .      A. 

Woosnam,  I^ondon.  From  H.  S.  Algar.  Tala- 
wakelle,  Ceylon.  Eng.  Pat.  6215,  March  11,  1914. 
Smoke  from  a  furnace  is  passed  through  a  pipe 
into  a  chamber  in  which  is  an  open  pan  containing 
the  latex,  and  is  distributed  by  means  of  a  baffle 
within  the  pan.  A  horizontal  cylindrical  drum 
provided  with  perforations,  grooves,  etc.,  rotates 
within  the  pan  and  churns  the  latex  with  the 
smoke. — C.  A.  M. 

Rtd)ber  thread  ;    Composition  for  the  manufacture  of 

.    W.  P.  Bradley,  IVtiddletown,  Comi.,  U.S.A. 

Eng.  Pat.  14,355,  June  15,  1914.  Under  Int. 
Conv..  Jan.  21,  1914. 
With  the  object  of  protecting  the  finished  rubber 
thread  from  the  destrvictive  influences  of  light, 
heat,  and  atmospheric  oxygen,  from  2  to  7%  of 
lampt)lack  and  from  2  to  7%  of  ceresin  wax  are 
added   to   the   rubber  mixing. — B.  W.  L. 

Rubber  ;  Process  of  regeuerafion  of  [vulcanised] . 

C.  E.  AnquetU.    Fi:  Pat.  473,787,  Oct.  14,  1913. 

Vui.CAXiSED  rubljer  ^^■aste  is  saturated  witli  a 
chlorine  derivative  of  ethylene  or  methylene,  for 
exaJnIll(^  trichloroethylene,  either  by  exposure  to 
its  \apour  in  a  chamlier  heated  to  60°  C.,  or  by 
inunersion  in  the  liquid  for  not  longer  than  2  hoiu-s. 
The  mass  becomes  very  friable  under  this  treat- 
ment, and  can  readily  lie  freed  from  impurities 
liy  crusliing  it  and  passing  it  through  a  sieve. 
The  porliou  which  passes  the  sieve  is  dissolved 
in  one  of  the  usual  solvents  and  the  rubber  pre- 
cipitated !)>•  pouring  the  solution  into  a  mixture 
of  alcohol  and  acetone.  The  process  of  solution 
can  be  carried  out  in  less  than  two  hours. — E.  W.  L. 

Rubber;    Process  for  lite  manufacture  of .     A. 

Haas.  Fr.  Pat.  473,971,  Oct.  24,  1913. 
STARtniY  material,  such  as  the  mixture  of  starch 
and  dextrin  obtained  from  potatoes,  is  heated  in 
a  hermetically  closed  vessel  with  about  l^o  of 
rubber  latex  at  40°  C.  for  several  days.  The 
fermented  product  is  ejected  by  means  of  com- 
pressed air  from  the  fermentation  vessel  into 
another  containing  a  mixture  of  tetracliloroethane 
(2  parts)  and  trichloroethylene  (1  part).  By  means 
of  a  st«am-coil  the  temperature  is  raised  to  80°  C, 
■and  under  this  treatment  the  mass  becomes  com- 
pletely anhydrous.  The  pressure  generated  in 
the  second  vessel  by  escaping  gases  drives  the  now 
fluid  mass  through  a  pipe  into  a  third  vessel,  con- 
taining a  solid  "hydrocarbon"  (such  as  camphor 
or  its' substitutes)' to  the  amount  of  4%  of  the 
original  starchy  material.  The  product  is  finally 
drawn  oft'  troni  the  third  vessel  and  freed  from  the 
solvents  by  dLstiUation.  The  residue  po.ssesses 
"  all  the  properties  of  rubber." — E.  W.  L. 

Drying  apparatus  for  r^ibbcr-coated  lis.sues,  with 
recovery  of  the  benzine.  E.  Bataille.  Fr.  Pat. 
474,003,  .Tune  24,  1914. 
The  air  space  above  or  surrounding  a  proofed  fabric 
from  which  sohent  is  being  evaporated  is  com- 
pletely enclosed,  and  facilities  are  provided  for 
inspecting  the  faljric  after  passing  the  spreading 
knife.  The  vapour  of  the  solvent  is  recovered  in  a 
closed  svstem,  in  which  the  vapour-laden  air  from 
the  drying  chamber  is  first  drawn  by  a  fan  through 
a  refri'gcrator,  where  much  of  the  solvent  is  con- 
densed i  tlien  forced  by  the  fan  through  a  second 
refrigerator  where  more  is  elmiinated.  The  residual 
air  is  then  re-heated  and  passed  again  into  the 
dryhig  chamber. — E.  W.  L. 

Plastic  substance,  u.<<eful  as  a  subditiUe  for  ridiber. 

K.  Serre.     Fr.  Pat.  471,220,  Nov.  8,  1913. 
In    the    preparation    of    a    chlorosulphide    rubber 
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sulistitiitf'  (factico)  the  oil  iinderstniui?  treatment 
vitli  sulphur  inonix-liloi-idt'  is  mixi'd  witli  a 
"  moJeratof,"  tlio  fuiutiou  iif  whii-li  is  to  i-educe 
any  ilicliloriile  pivs.'nt.  and  at  llu'  >aiue  time 
absorb  any  exi-ess  of  inonoi-lilorido  romaininij;  after 
the  reaition,  and  compensate,  by  the  dilatation  of 
one  of  its  oonstitnent.s  (retene),  tlie  eontraetiou  of 
tlie  mass  on  soliditication.  For  example.  S20 
parts  by  weiijht  of  eotton  seed  oil  is  mixed  with 
So  parts  of  a  moilerator.  fonsistin>4  of  (lowers  of 
sulphur,  1  :  syh  estrene  or  jiinene,  2  ;  cottonseed 
oil.  12  ;  and  retene  .'>  parts  ;  and  vuleanised  with 
100  parts  of  sulphur  chloride.  The  product  may  be 
used  for  lillinu;  motor  tyres.  — 10.  W.  L, 

PlaMic   composllions  :      /V(x-<'«s   of  manufacturing 

.      \V.   Hlinatus.    I'aris.      Kng.    Tat.   12.142. 

.May  24,  19  U!. 

•Sre  Fr.  Pat.  4(55,OIS  of  lOin  :    this  .T..  1914,  539. 


Leather   or   rubber  substitute. 
See  X\'. 
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Tanning  suhstanres  :    Peptonisation  phenomena  in 

sohUionaof .      \V.  .Moeller.      KoUoid.    Zeits., 

lOl'j,  16,  OS) — 70.  J.  C'hem.  Soc,  1915.  108,  i.. 
438. 
The  natiire  of  tanning  solutions  and  of  tlie  tanning 
proce.ss  is  discus.sed  and  a  theory  is  suggested 
according  to  which  tliese  solutions  contain  pepton- 
4sed  colloids  which  are  coagulated  in  contact  with 
iliide  sulistance.  The  conclusions  drawn  by  the 
svuthor  from  an  uivestigation  of  the  properties  of 
solutions  of  tamiing  substances  of  the  most  varied 
'kinds,  is  th.-it  all  these  solutions  contain  peptonised 
jjels,  and  also  a  substance  which  acts  as  peptoniser. 
True  solutions  have  no  tamiing  properties.  In 
■the  tanning  process,  the  peptoniser  is  absorbed 
'by  the  liide  substance,  and  this  results  in  the 
^•oagulation  of  the  gel  which  is  deposited  on  the 
•skin  Qbres.  The  properties  of  the  dilTerent  tanning 
substances  are  dependent  on  the  equilibrium 
between  the  peptoniser  and  the  peptonised  gel, 
and  tlie  properties  of  the  tanned  hide  on  the  nature 
ivad  quantity  of  the  coagulated  gel  which  separates 
out  on  the  fibres.  In  so  far  as  the  resulting  leather 
is  concerned,  the  peptoniser  is  only  of  secondary 
importance. 


Ellagic    acid;     Formation    of - 


Eng.    Tat.    13.12S. 


from  galloyl- 
glycinc  by  Penicillium.  .\I.  Nierenstein.  Biochem. 
J.,  1915,  9,  240—244. 
An'  aqueous  solution  of  galloyl-glycine  and  sodiimi  [ 
carbonate  was  saturated  with  carbon  dioxide  and 
then  inoculated  with  Penieillium  that  had  been 
cultivated  in  a  tannic  acid  solution  containing 
jsugar.  After  78  hours  a  precipitate  began  to  form  ; 
after  22  days'  further  incubation,  tlie  precipitate 
-was  collected,  washed,  crystallised  from  pyridine. 
And  found  to  be  ellagic  acid. — E.  II.  T. 

Patknts. 

leather  or  rubber  sulistitute.  and  process  of  making 
the  same.  E.  B.  Cook,  Danvers,  Mass.,  U.S.A. 
Eng.  Pat.  13.128.  Mav  28,  1014.  Under  Int. 
Conv.,  May  31.  1913. 

A  LE.VTHER  or  rubber  substitute  which  can  be  used 
€or  soles,  tyres,  mats,  etc.,  is  made  by  mixing 
leather  fibre  with  .a  vulcanisable  rubber  compound 
in  a  rubber  grinding  mill.  The  mill  rollers  are 
iieated  sufficiently  to  soften  the  rubber  without 
burning  the  leather  fil)re.  The  product  is  sub- 
sequently vulcanised. — F.  C.  T. 


Leather  and  similar  iirodurls 
('hem.    Technol.    .Studieiiircs 


Manufacture  of . 

First    Addition. 


dated  June  10.  1914.  to  Kr;  Pat.  452.380,  Dec.  14, 
1912  (this  J..  1913,  008).  Under  Int.  Conv.. 
June  23.  1913. 

Thr  process  may  be  applied  tn  fibrous  materials 
of  all  kinds  :  felt  after  impregnation  is  difficult, 
to  distinguish  from  N-atlu'r  similarly  tr.-ateci.  The 
material  is  satur.ited  wit  li  a  si>Uiti<)n  nf  asplialliim 
in  ben/.ene.  and  then  immersed  in  molten  petroleum 
tar  containing  :i  small  iiuMiitity  of  a  mineral  or 
drying  oil.  until  completely  impregnated. — F.  C.  T. 

Skins;     Process   for   degreasing .       J.    Filhol. 

First  Addition,  dated  Oct.  23,  1913,  to  Fr.  Pat. 
402,280.  Nov.  18,  1912  (this  .!.,  1911,  320). 

Skins  are  degreased  by  treatment  «nth  an  aqueous 
emulsion  of  tetrachloroethane.  An  eniulsifler  such 
as  saponin  is  used. — F.  C.  T. 

Tanning    processes ;     Chrome .        F.    Hirsch, 

Vienna.  Eng.  Pat.  5803.  .Mar.  7.  1014.  Under 
Int.  Conv.,  Mar.  8.  1913. 

Ske  Ger.  Pat.  271,585  of  1913  ;   this  J.,  1914,  559. 

Tanning  process  :  Chrome .  F.  Hirsch,  Vienna. 

Eng.  Pat.  74(>7.  .Mar.  21.  1914.  Under  Int.  Conv.. 
Oct.  14.  1913.  Addition  to  Eng.  Pat.  5863  of 
1914,  dated  Mar.  8.   1913. 

See  Ger.  Pat.  274.549  of  1913  ;    this  J.,  1914,  759. 
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Soils  ;    Chemical  analysis  of .     A.  A.  J.  voijl 

Sigmond.      Intern.  .Mitt.  Bodenk.,  1914,  4,  330. 
J.  Cheni.  Soc.  1915.  108,  ii.,  388. 

From  the  results  of  analyses  by  different  methods 
for  ascertaining  the  maximum  solubility  of  soil 
constituents,  the  conclusion  is  drawn  that  it  is 
desirable  to  employ  Hilgard's  method  of  extracting 
soils  with  hydrochloric  acid  (sp.  gr.  1-115)  on  a 
boiling  water-bath  for  120  hom-s.  By  this  method, 
in  which  100  c.c.  of  acid  is  used  with  10  grms.  of 
air-dried  soil,  greater  amounts  of  nearly  all  the 
constituents  are  dissolved  than  by  the  official 
American  method,  by  boiling  for  one  hour  with 
acid  of  the  same  strength  as  that  employed  by 
Hilgard.  and  by  the  Russian  method  of  heating  for 
10  hours  on  a  "water-bath  with  10%  hydrochloric 
acid. 

Soils  ;   Chemical  analysis  of .    E.  A.  .Mitscher- 

lich.  Intern.  IMitt.  Bodenk..  1914,  4,321.  J.  Chem. 
Soc,  1915,  108,  ii.,  38S. 
In  extracting  soils  with  acid  of  a  given  strength  the 
amount  of  active  agent  is  not  the  same  at  the  end 
as  at  the  beginning,  and  wiU  be  quite  different 
with  ditl'erent  soils.  It  \<oidtl,  therefore,  be 
preferable  to  make  the  acidity  of  a  constant, 
strength  at  the  end  of  the  extraction,  in.stead  of  at 
the  beginning,  by  adding  during  the  extraction  so 
much  acid  as  is  use<l  up.  '  The  continuous- 
extraction  method  has  the  advantage  that  the 
dissolved  .salts,  being  removed,   do  not  interfere. 

Soil ;     Conditions   of   fertility   of at   different 

depths.  A.  von  Nostitz.  Landwirt.  Jahrb.,  1914, 
48,  113 — 152.  Bull.  Bureau  Agric.  Intell.,  1915, 
6,542—544. 
Rye  was  grown  in  pots  containing  a  loamy  sand, 
a  sandy  loam,  and  a  clay  loam,  the  first-named 
being  divided  into  two  layers  of  10  and  20  inches, 
and  the  two  latter  in  three  layers  of  10  inches. 
Similar  experiments  in  eight  pots  were  made  with 
the  same  soils,  with  the  addition  of  artificial 
fertilisers,  viz..  4  grms.   monocalcium  phosphate. 


Ci,.    XVI.— SOILS  ;    FERTILISERS. 


(July  31,  1915. 


10  grms.  calcium  carbonate.  1-44  grms.  potassium 
sulphate,  119  gnus,  potassium  chloride,  0-5  grm. 
magnesiimi  sulphate,  and  in  addition  each  pot 
received  three  applications  of  300  c.c.  of  a  I  % 
solution  of  sodium  nitrate.  As  regards  the  weights 
of  straw,  grain,  and  roots,  the  results  proved  con- 
clusively that  the  productivity  of  the  soil  diminished 
markedly  with  the  depth,  and  that  the  addition 
of  artificial  fertilisers  decreased  this  difference 
without  altogether  eliminating  it.  The  mineral 
matter  contained  in  the  crop  did  not  always  vary 
with  the  depth,  and  in  some  cases  it  varied  inversely. 
The  analyses  of  the  plants  in  the  manured  series 
showed  little  variation  in  the  percentage  of  nitrogen 
and  ash,  and  no  regularity  in  the  potash  content  ; 
the  phosphorus  content  was  always  lowest  in  the 
plants  grown  in  the  deepest  soil,  'fhe  total  weights 
of  nitrogen,  phosphoric  acid,  lime,  magnesia,  and 
potash  were  always  highest  in  the  plants  grown 
in  surface  soil,  and  diminished  with  the  depth. 
The  relative  infertility  of  the  lower  layers  is 
ascribed  to  the  smaller  number  of  bacteria,  and  to 
their  deficiencv  in  humus,  nitrogen,  and  phosphoric 
acid.— E.  H.  T. 


Hiimic    bodies  ;     Forraalion    of  - 


from    organic 


substances.   VV.  B.  Bottomley.  Biochem.  J.,  lOl.i, 
9,  260— 2t)S. 

When  boiled  with  dilute  (3%)  hydrochloric  acid, 
sucrose,  dextrose,  and  Ifevulose  give  solutions  w  hirh 
undergo  various  colour  changes  and  from  which  a 
brown  deposit  of  humic  acid  and  humin  separates. 
(Humin  is  the  insoluble  organic  residue  left  when 
soil  is  extracted  with  alkali.)  In  each  case  humic 
acid  separates  first  but  its  quantity  diminishes  as 
that  of  humin  increases  ;  it  resembles  very  closely 
the  humic  acid  extracted  from  soils  but  it  has  a 
different  composition,  containing  more  carbon  and 
less  oxygen.  When  natural  humic  acid  from  soil 
is  purified  with  alcohol  its  composition  is  practically 
identical  with  that  of  the  artificial  product.  Humic 
acid  and  lumiin  are  also  formed  when  sugars  are 
boiled  with  organic  acids,  the  rate  of  change 
varying  with  the  nature  and  concentration  of  the 
acid  used.  Humic  bodies  also  result  from  the  action 
of  heat  on  sugars,  the  humic  acid  again  being  formed 
before  the  humin.  Obtained  from  this  source  the 
acid  is  not  alkali-soluble  after  it  has  been  dried 
at  100^  t'.  Proteins  containing  carbohydrate  give, 
on  hydrolysis,  humic  acid  with  very  little  humin, 
but  the  presence  of  carbohydrate  is  a  necessary 
condition.  It  is  considered  possible  that  the  mode 
of  origin  of  the  two  groups,  humic  acid  and  humin, 
in  the  soil  may  be  similar  to  their  production  by 
heating  sugars'. — E.  H.  T. 


Hnmxts  ;     Formation    of - 


from  vegetable  rom- 
ftounds.  A.  Troussoff.  Selskoie  Khoziaistvo  i 
Lesovodstvo,  1914,  74,  23.3—246.  Bull.  Bureau 
Agric.  Intell.,   1915,   6,  ."ilO- .'541. 

Experiments  on  the  action  of  acids,  alkalis,  and 
certain  salts  upon  some  common  carbohydrates 
showed  that  the  production  of  humus  was  effected 
by  the  non-oxidising  acids  and  bases  only.  The 
reactions  include  decomposition  of  thp  molecules 
of  the  carbohydrate,  dehydration  by  the  acid, 
and  intra-molecular  oxidation.  Experiments  on 
the  influence  of  temperature  indicate  that  the 
formation  of  huui\is  is  probably  an  intermediate 
stage  in  the  carbonisation  of  the  substance. 
Aldehydes  and  ketones  only  promote  the  formation 
of  humus  when  they  are  associated  with  other 
compounds,  e.g..  polyhydric  alcohols.  Thus  humus 
formation  in  the  laboratory  involves  a  definite 
series  of  reactions,  and  its  origin  in  natm-e  is  held 
to  be  of  a  similar  kind,  though  in  this  case  micro- 
organisms take  the  place  of  the  acids  and  bases. 

— E.  H.  T. 


Calcium,  and  m,agnesium  carbonates  ;  Effects  of  — 

onammonification.  Limc-magncsiaratio.  I.  W.  P- 
KeUev.  Centr.  Bakt.  Par..  1914,  ii.,  42,  519 — 
526.  "J.  Chem.  Soc,  1915,  108,  i.,  483—184. 
ExPEniMENT.s  were  made  on  the  ammonification  of 
dried  blood  and  soya-bean  cake  mixed  with  various 
soils  (laterites),  to  which  different  amounts  of 
calcium  and  magnesium  carbonates  (separately 
and  mixed)  were  added.  Although  most  of  the- 
soils  contained  an  excess  of  magnesium  over 
calcium,  addition  of  calcium  carbonate  produced 
only  slight  stimulation,  whilst  in  many  cases 
magnesium  carbonate  produced  considerable  stimu- 
lation. In  these  soils,  therefore,  the  lime-magnesia, 
ratio  seems  to  have  little  or  no  importance  in 
relation  to  ammonification.  In  accordance  with 
the  observations  of  Lipman  that  the  effect  of 
magnesium  carbonate  sometimes  depends  on  the. 
nature  of  the  nitrogenous  material,  it  was  found 
that  the  stinmlation  induced  by  magnesium  car- 
bonate was  more  marked  with  dried  blood  than  in 
the  case  of  soya-bean  cake.  Experiments  with  a. 
soil  composed  largely  of  coral  sand  showed  that 
relatively  small  amounts  of  magnesium  carbonate 
depresseii  the  yield  of  ammonia  from  dried  ))lood. 
In  four  other  soils  magnesium  carbonate  had  a 
depressing  effect  in  two,  and  a  stimulating  effect  in 
the  other  two.  Dolomite  and  limestone  had  very 
little  effect,  if  any.  In  Hawaiian  soils,  the  mag- 
nesium present  is  largely  in  the  form  of  hydrous 
silicat:es. 

Calcium  and  magnesium  carbonates  ;   Effects  of 

omiitrififation.  Lime-magnesia  ratio.  II.  W.  P. 
KeUev.  Centr.  Bakt.  Par.,  1914,  ii.,  42,  577 — 
582.   "J.  Chem.  Soc,  1915,  108,  i.,  484. 

The  results  of  some  nitrification  experiments  showed 
considerable  stimulation  with  calcium  carbonate, 
in  others  none  at  all.  Magnesium  carbonate  was 
toxic  in  five  of  the  soils,  and  had  very  little  effect  in 
the  others.  In  the  soils  and  with  the  nitrogenous 
materials  with  which  calciujn  carbonate  was  most 
stimulating,  magnesium  carbonate  was  most  toxic. 
Dolomite  was  not  toxic  in  any  of  the  soils,  and  in' 
one  of  the  soils  produced  marked  stimulation, 
whilst  magnesimn  carljonate,  in  the  same  soil,  was 
extremely  toxic.  In  all  of  the  soils  employed,, 
except  perhaps  the  coral  soil  (see  preceding, 
ab.stract),  the  soluble  organic  salts  of  magnesium, 
produced  from  the  magnesium  carbonate  and' 
organic  acids  in  the  soil,  would  probably  become- 
flxed  to  a  considerable  extent,  with  liberation  of 
potassium,  sodium,  iind  calcium,  so  that  the  con- 
centration of  the  different  constituents  in  the  soil' 
solution  would  be  greatly  changed  by  adding 
magnesium  carbonate,  and  this  would  affect 
liact^'rial  action.  In  the  coral  soil,  it  is  probable 
that  addition  of  magnesium  carbonate  would  result 
in  an  excess  of  magnesium  m  the  soil  solution  over 
the  other  bases  ;  hence  the  toxicity  to  ammonifi- 
cation. The  slight  effect  of  calcium  carbonate  irk 
the  soils  containing  only  very  small  amounts  of 
carbonate  is  attributed  to  the  large  axnounts  of 
iron  and  aluminium  hydroxides  present  (Ashbv. 
this  J.,  1907,  1247). 

Arsenic;    Jyifliience  of on  the    nitrogen-fixinfj 

powers  of  the  soil.  J.  E.  Greaves  and  H.  P. 
Anderson.  Centr.  Bakt.  Par..  1014,  ii..  42,  244 — 
254.     J.  Chem.  Soc,  1915.   108,  i.,  4S4 — 485. 

The  nitrogen-fixing  power  of  soils  is  stimidated  by 
arsenic  in  the  form  of  lead  and  sodium  arsenates,, 
arsenic  trisiilphide,  and  zinc  arsenite,  the  greatest 
stimulation  being  produced  by  lead  arsenate  and! 
the  least  by  zinc  arsenite.  Paris-green  has  no. 
stimulating  action  in  any  of  the  concentrations, 
employed,  and  is  very  toxic  when  the  amount 
reaches  120  per  million.  Lead  arsenate  is  not  toxic- 
in  concentrations  of  400  per  million.  Soils  con- 
taining large  amounts  of  organic  matter  fix  as  much 
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jiitroiioii  in  pro,-;enre  of  ni-soiiic,  and  \vitlio>it  man- 
nitol.  n.s  in  pivsenie  of  niannitol  witlioiit  ars<'iiii-. 
(Inly  one  type  of  azotoliaeter  wa.s  isolateil  wliiih 
was  stiinulateil  liy  ai-senic.  tlie  .stimulation  luiiij; 
due  to  the  oiyanisni  \itilisini;  more  eronomirally 
it.s  source  of  railxm  in  presence  than  in  alisence  of 
arsenic.  In  soils  tlie  stimulating  etTect  of  arsenic 
may  be  due,  in  part,  to  tlie  destruction  of.  injurious 
species. 

AztiinliniliT ;     Soil    organic     mailer    as    a    culture 

III)  (Hum  for .     F.  A.  Mockerid^te.     Bioclieni. 

J.,   1(115.  9,  27:i— 2«:?. 

The    invest ijiat ion    consisted    in    deteniiiniiisj;    the 
nitropen-fixing  power  of  a/.otohacter  when  grown 
in    a    medium    containing    various    oi-gani"    com- 
•uiids.   of   a   non-nitrogenous   natin'e.   whiili   are 
rnially    present    in    the    .soil.     These    oriranisms 
.ippear  to   utilise   luunates   as   a    source   of   energy 
only  when  they  ai-e  provided  witli  nitrogen  already 
fixed,    but    tliey    readily    absorb    polysaccliarides 
(starch,    dextrin,    gvun    arable,    etc.),    sugars    (in- 
cluding    the     pentoses,     arabinose     and     xylose), 
ali-ohoTs,  and  fatty  and  vegetable  aeids  in  the  form 
of  neutral  salts.     The  availability  of  glucosides  is 
apparently  restricted  by  their  decomposition  pro- 
ducts.    Benzene     derivatives,     c.ij.,     phenylacetic 
acid,  benzyl  alcohol,  t(uinol,  etc.,  were  unavailable, 
cither  owing  to  their  stable  nature  or  to  the  harmful 
character  of  their  secondary  products.     As  azoto- 
,      baoter  absorb  oxygen  and  eliminate  carbon  dioxide, 
the  food  alisorbed  probably  undergoes  slow  com- 
bustion.    This  view  receives  confirmation  from  the 
fa  -t  that  the  substances  which    gave   the  greatest 
yield  of  nitrogen  fixed  per  imit  of  material  con- 
'      Bunied,   viz.,   the   carbohydrates,   also  possess  the 
I      greatest  heats  of  combustion.      It  is  concluded  that 
i      any   ordinary  fertile  soil   contains  abundant  food 
'      material  for  the  growth  of  azotobacter. — E.  H.  T. 


Azoiohucicr  cultures:     Value  of- 


fer  the   deter- 


mination of  the  lime  requirement  of  woodland. 
F.  Weis  and  C".  II.  Kornebusch.  Det  forstlige 
Forsgsvaesen  in  Danmark.  1911,  4,  319 — 337. 
Bull.  Bureau  Agric.  InteU..  1915,  6,  516—548. 

II.  K.  ("iihistkxsen's  method  of  cvdtivating  azoto- 
bacter in  Beijerinck's  nutritive  .solution,  modified 
by  substituting  5  grm.s.  of  the  soil  under  examina- 
tion for  the  calcium  carbonate.  alTords  a  ready 
means  of  ascertaining  the  lime  requirement  of  a 
woodland,  .since  the  calcium  compounds  that  pro- 
mote the  development  of  azotobacter  in  this 
medium  are  apparently  the  same  which  conduce 
to  the  formation  of  a  good  mould  and  stimulate  the 
development  of  forest  trees,  particularlv  beeches. 

-^E.  II.  T. 

Anntuil  report  on  alkuli,  etc.,  tcorks.     Sec  VII. 

( Dlorimclric     determination     of     phosphoric     acid. 
Riegler.     Sec  VII. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Ucct  ;    Dii^tribution  of  Invcrtosc  in  the  (issues  of  the 

at  different  st<i(/es  of  ve<ietation.      il.   t'oliii. 

Comptes  rend.,   1915,  160,  777 — 779.      (See  also 
this  J.,   1911,   1217). 

In  the  first  year  of  growth  tlie  leaves,  whether 
green  or  etiolated,  are  rich  in  inveita.se,  and  the 
leaf-stalks  contain  <iuantities  which  diminish 
pra<:'tically  to  nil  as  the  root  is  approached.  Only 
in  case  of  insufficient  aeration  does  invertase 
appear  in  the  root  and  give  rise  to  consideral)le 
amounts  of  invert  sugar.  If  the  root  elaborates 
sucrose  from  reducing  sugars  .supplied  by  the  leaf- 
stalks, this  synthesis  cannot  be  the  work  of  an 
inverta.se  similar  to  that  .so  easily  detected  in  the 
leaves.     Sucrose    can*   only    accumulate    in    the 


foliage  of  beet  when  its  rate  of  formation  is  greater 
than  the  rate  of  hydi-olysis  by  the  inverta.se  pre- 
sent, and  this  is  the  case  during  exposure  to  light 
(ip.  /()(■.  rit.).  Koots  carefully  preserved  for  .second 
year's  growth  show  scarcely  any  increase  in  their 
content  of  reducing  sugar,  nor  can  any  invcrta.se 
be  detected  ;  this  remains  true  after  vegetation  has 
commenced  and  until  the  seeds  are  ripe.  The 
sugar  therefoii'  migrat«'s  from  the  root  in  the  form 
of  sucrose  and  is  hydiolysed  in  the  aerial  tissues  of 
tlie  i>lant.  The  (|uantity  of  inverta.se  in  these 
tissues  is  leacit  near  the  root  and  greatest  in  the 
inflorescence. — J.  H.  L. 

Su-cet  potatoes;    Nature  of  the  sutiars  found  in  the 

tulwrs    of .      K.    .\livake.     J.    Biol,    (.'hem., 

1915,   21,  503—500. 

Sweet  potato  tubers  were  found  to  contain 
dextrose,  licvulose,  and  sucrose,  but  not  maltose, 
galacto.se,  mannose,  or  pentoses. — W.  P.  S. 

Sugars  ;    Action  of  normal  and  basic  lead  acetate  on 

and  liubner's  lest  for  dextrose  and   lactose. 

H.  Rogerson.     Biochem.  J..   1915,  9,  211—252. 

The  action  of  normal  and  basic  lead  acetate  upon 
various  sugars  in  cold  and  liot  solution,  with  and 
without  the  addition  of  alkalis,  was  examined. 
The  normal  acetate  gave  no  reaction  in  the  cold, 
liut  produced  certain  colour  changes  on  heating  to 
boiling.  The  basic  salt  gave  more  pronounced 
colorations,  but  even  in  this  case  the  changes  were 
insufficient  for  analytical  purposes.  Buhner's 
test  for  dextrose  and  lactose  (1H85)  consists  in 
adding  lead  acetate  to  a  dilute  solution,  and  then 
ammonia  drop  by  drop  till  a  permanent  precipitate 
is  formed.  On  standing,  the  liquid  turns  yellow 
and  then  flesh-red,  heat  ha.stening  the  change. 
Applying  this  t«st  to  a  variety  of  sugars,  it  was 
found  to  be  useless  as  a  means  of  distinguishing 
them.— B.  H.  T. 

Carbohydrates  ;  Action  of  hydrochloric  acid  gas  on 

.    yV.   T.  Panzer.   Z.  physiol.  Chem.,  1015, 

94,  10-72. 
Experiments  described  indicate  that  the  absoi"p- 
tion  of  dry  hydrogen  chloride  by  carbtdiydrates 
under  the  conditions  observed  in  previous  investi- 
gations (see  this  J.,  1915,  443)  is  not  purely 
physical.  The  finely  grouml  and  carefully  dried 
carbohydrates  w'erc  exposed  for  24  hours  t.i  a  slow 
current  of  dry  hydrogen  chloride  and  then  for 
1  hour  to  a  current  of  dry  air.  The  products  were 
weighed,  and  either  analysed  directly  or  kept 
in  vacuo  in  presence  of  suljihuric  acid  and  alkali 
until  they  ceased  to  lose  weight,  and  then  analysed. 
All  the"  carbohydrates  investigated  absorbed 
amounts  of  hydroch'oric  acid  which  varied  wideU 
in  parallel  tests  {e.g..  galactose  absorbed  Oii — 12%) 
anil  which  rarely  approached  molecular  proper 
tions.  The  increase  in  weight  was  in  many  cases 
not  fully  accounted  for  by  the  acid  absorbed. 
Lrevulose  and  sucrose  were  charred  by  the  acid, 
whereas  galactose,  maltose,  lactose,  starch,  and 
dextrin  underwent  no  change  in  appearance. 
The  absorbed  acid  was  almost  completely  liberated 

i  when  the  products  were  dis.solved  in  water.  The 
products  subjected  to  the  vacuum  treatment 
retained    part    of    their   chlorine,    and    lost    other 

'    volatile  matters  besides  hydrochloric  acid  ;   e.g.,  in 

;  some  eases  the  product  from  galactose  weighed 
sliglitly  le.ss.  afteuthe  treatment  in  vacuo,  than  the 
original    sugar,     and     yet     contained    2 — !";„     of 

1   chlorine. — J.  H.  L. 

)  Patents. 

Liquids  [sugar  syrups]  ;  Apparatus'Jor  evaimrating 

or  concentrating .    E.  .Shaw.  Ixmdon.    Eng. 

Pats.  13,602,  June  4,  1914,  and  128,  Jan,  4,1915. 

The  syrup  is  forced  tlownwards^through  a  spiral 
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pas-sage  of  increasing  cross-section,  forraefl  ]iy  a 
spiral  plate  between  a  cylinder  and  an  internal 
inverted  frustum  of  a  cone.  A  steam  jacket 
surrounds  the  cylinder,  and  the  vapour  from  the 
liquid  as  it  issues  from  the  lower  end  of  the  passage, 
rises  and  escapes  througli  the  interior  of  the  cone. 
The  cylinder  is  prolonged  downwards  beyond  the 
end  of  the  cone,  and  the  liquid  flows  along  the  wall 
to  an  exit.— W.  F.  F. 

Sugar  juices  ;  Method  of  and  apparatus  for  cJarifybu) 

.    AV.  J.  ]Mellersh-.Tackson.  London.    From 

Kopke  t'larifier  Co..  Ltd..  Honolulu.  Hawaii. 
Eng.  Pat.  29,610.  Dec.  20.  1913. 

Pre  Fr.  Pat.  467.981  of  19U  :  tWs  .T..  1914.  1023. 

Deodorising    sugar    cane    wax.     Ens.    Pat.    1332. 
See  Xll. 
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Mall  ;  Distribut'On  of  phosphoric  acid  in .    F. 

.Schonfeld    and    H.    Krumhaar.     Woch.    Brau.. 
1915,  32,  101—103.  114—116. 

In  investigating  the  state  of  combination,  of  the 
inorganic  phosphoric  acid  in  malt,  the  action  of 
enzymes  during  extraction  must  be  avoided.  The 
following  procedure  is  recommended  as  much 
preferable  to  that  followed  by  Adler  (see  this  .T., 
1912,  697)  who  boiled  the  ground  malt  with 
alcohol  for  several  hours  to  destroy  the  enzymes. 
One  part  of  finely  ground  malt  is  shaken  with  10 
parts  of  water  for  2  hours  at  0°  C,  and  immediately 
transferred  to  a  filter  containing  a  little  kieselguhr. 
Of  the  clear  filtrate  100  c.c.  is  evaporated  to  dry- 
ness and  incinerated,  and  after  separation  of  the 
siUca,  the  phosphoric  acid,  lime,  and  magnesia  are 
determined.  Another  100  c.c.  is  made  distinctly 
alkaline  with  ammonia,  and  after  standing  over- 
night the  crystalline  precipitate  is  collected, 
washed,  and  its  content  of  phosphoric  acid,  lime, 
and  magnesia  determined.  The  filtrate  from  the 
ammonia  precipitate  is  treated  with  magnesia 
mixture  and  the  phosphate  precipitate  collected 
after  about  20  hours.  This  method  was  applied 
to  three  different  malts.  The  aqueous  extracts 
contained  38 — 73%  of  the  total  phosphorus. 
37—46  °'„  of  the  total  magnesium,  and  60 — 84  %  of 
the  total  calcium  of  the  malts.  Ammonia  pre- 
cipitated 89 — 96%  of  the  magnesium  contained  in 
the  extracts  and  13 — 86%  of  the  calcium.  Hence 
in  some  cases  most  of  the  calcium  in  the  extract 
is  in  a  non-ionised  condition,  possibly  combined 
as  saecharate.  In  calculating  the  amount  of 
phosphoric  acid  conibined  with  alkaline  earths  in 
the  extract,  it  m\ist  be  borne  in  mind  that  only 
one-third  of  the  phosphoric  acid  originally  com- 
bined with  the  calcium  (as  dihydrogen  phosphate) 
is  contained  in  the  ammonia  precipitate  (as 
tricalcium  phosphate).  In  the  case  of  magnesia, 
the  compound  originally  present  is  probably 
MgHPOj.  which  is  precipitated  by  ammonia  as 
MgNHjPOj,  so  that  the  whole  of  its  phosphoric 
acid  is  present  in  the  precipitate. — J.  H.  L. 

Oryzanin  ;  Significance  of for  the  nutrition  of 

fermentative    organisms.     K.    Kurono.     J.    Coll. 
Agric,  Imp.  Univ..  Tokyo,  1915,  5,  305—324. 

Oryzanix  is  a  constituent  of  the  outer  portions  of 
unpolished  rice  and  possesses  remedial  properties 
with  respect  to  beri-beri.  According  to  Suzuki  it 
is  an  indispensable  constituent  of  feeding  stuffs 
generally,  without  which  they  lose  their  nutritive 
value.  The  author  found  that,  when  added  to 
the  extent  of  0-01 — 01  %,  it  accelerates  the  growth 
and  fermentation  of  yeasts  in  beer-wort,  koji 
extract,  and  especially  in  artificial  media  such  as 
Hayduck's  or   Nageli's   solutions,   its   stimul.ating 


action  being  much  greater  than  that  of  peptone, 
asparagin.  etc.  The  accelerating  action  exerted 
by  "  indifferent  matters."  such  as  malt -culms,  on 
distillery  fermentations  is  attributed  by  the  author 
to  the  action  of  oryzanin. — J.  H.  L. 

I'easi ;  Influence  of  light  on  the  budding  of  - 


L.  Buchta.    Zentralbl.  Bakt.  u.  Parasitenk.,  II, 
340—351.    Woch.  Brau.,  1915,  32,  108. 

Sacch.  cereinsice  and  Sacck.  Ludu-igii  were  investi- 
gated in  single  cell  cultures.  In  diffused  day- 
light and  in  electric  light,  reproduction  was  about 
half  as  rapid  as  in  the  clark.  The  inliibitive 
influence  of  blue  light  %%as  clearly  demonstrated, 
whereas  red  liglit  was  without  any  action  except 
perhaps  a  slightly  favourable  one.  Reproduction 
was  arrested  by  exposure  for  10  seconds  to  ultra- 
\aolet  rays,  and  the  cells  were  killed  ))y  exposure 
for  3  minutes.  Budding  proceeded  as  rapiiUy  in 
infra-red  rays  as  in  the  dark. — J.  H.  L. 

Yeast ;    Fermentation  u-aste,  and  a  neic  process  for 

pressing .    W.  Scott.    J.  Inst.  Brew..  1915, 

21,  39i— 410. 

In  the  recovery  of  beer  from  yeast,  the  sooner  the 
separation  is  effected  the  better  is  the  quaUty  of  the 
yeast  and  the  pressings,  for  the  relatively  high 
temperature  of  the  yeast  when  removed  from  the 
vats  leads  to  rapid  deterioration.  The  large  amount 
of  gas  in  freshly  skimmed  yeast  (80  %  of  its  volume), 
however,  greatly  retards  the  cooling  of  the  yeast 
in  bulk,  and  also  places  a  limit  to  the  rate  at  which 
it  can  be  pressed  in  the  ordinary  yeast  press.  By 
the  use  of  compressed  air.  in  the  process  described 
(see  also  Eng.  Pat.  21,925  of  1913  ;  this  J.,  1914, 
978),  it  is  possible  to  reduce  the  whole  of  the  yeast, 
including  that  intended  for  pitching,  to  a  moisture 
content  of  70%.  within  about  an  hour  after  it  has 
been  skimmed,  and  in  the  hottest  weather  the 
pressings  can  be  used  with  perfect  safety.  Various 
modifications  of  the  plant  are  described,  to  suit 
different  conditions.  The  yeast  is  transferred  from 
the  vats  to  a  cylindrical  aluminium  vessel  capable 
of  sustaining  an  internal  working  pressure  of  45  lb. 
per  sq.  in.  This  receptacle,  which  in  som«  cases 
%vill  do  duty  for  20  yeast  backs,  is  mounted  on 
trolleys  or  slung  from  a  runway  so  that  it  can  be 
moved  to  different  vats  in  turn.  When  full  it  is 
closed,  and  compressed  air  is  admitted  frond  the  top, 
whereby  the  yeast  is  forced  to  the  press,  which  is  of 
special  construction  and  requires  no  pump  or  other 
moving  macliinery  attached  to  it.  The  filtrate 
from  the  plates  of  the  press  is  collected  in  a  closed 
channel  and  can  thus  be  forced  back  into  the 
fermentation  vats  without  extra  labour  and  without 
exposure.  In  some  cases  a  special  closed  receptacle 
is  provided  to  hold  the  recovered  beer  from  the 
press,  before  it  is  returned  to  the  vats.  The 
advantage  of  using  compressed  air  is  that  the 
freshly  skimmed  yeast  can  be  handled  and  pressed 
when  in  its  Ughtest  state,  and  injury  to  the  cells 
from  the  puLsations  and  unequal  pressures  of  a 
pump  is  avoided.  The  pressed  yeast  is  excellent 
for  pitching  if  used  immediately,  and  will  keep 
longer  than  ordinary  "  liquid  yeast."  It  may 
be  cooled  by  circulating  water  through  the  hollow 
plates  of  the  press  or  may  be  washed  in  a  special 
press. — J.  H.  L. 


Peptone  ;     Preparation    of  - 


bji    deconiposilion 


of  the  cells  of  beer  yeast,  and  the  rote  of  this  peptone 
in  fermentation.  E.  Vlahuta.  Bull.  Acad.  Sci. 
Roumanie.  1914—15,  3,  12.S— 131.  J.  Chera.  See, 
1915.  108,  i.,  485. 

The  author  is  of  the  opinion  that  a  peptone 
obtainable  from  yeast  cells  is  capable  of  bringing 
about  fermentation.  Tliis  peptone  was  obtained  by 
adding  in  small  quantities  100  grras.  of  fresh  yeast, 
which  had  been  submitted  to  50 — 100  atmos. 
pressure,  to  70%  sulphuric  acid.     The  .acid  was 


\V1.  XXXIV..  Xo.  14.] 


Cl.    XVUJ.— FfiRMENTATION    INDUSTRIES. 


8U 


kept  ><«lil  liy  a  freeziiii;  iiiixtiiiv,  ami  aft  it  all 
thf  y«'a.st  Jiatl  lioou  adilcd.  tlio  t-miilsuiii  was 
allowt'il  to  iviiiaiii  in  tho  frorziii^  mixture  for  tliree 
hours,  anil  then  alloxvcMf  to  come  to  atmospheric 
timpiratiiiv.  where  it  reinaineil  for  three  days. 
The  emulsion  was  then  a«lileil.  ilix>p  liy  ilimp,  to 
1500  e.e.  of  ice-eooleii  water,  ami  l>urium  hyili-oxide 
was  added  until  a  faintly  alkaline  solution  was 
obtained.  The  liarium  sulphate  was  removed 
hy  filtration,  and  the  excess  i>f  liariuin  hydi-oxide 
eaivfuily  pn-iipitated  hy  the  iuMition  of  the  exact 
amount  of  dilute  sulphuric  acid.  In  this  way,  a 
yellowish,  faintly  acid  solution  of  peptone  was 
obtained,  which  ^'ave  the  Ijiuret  and  all  other 
reactions  of  protein  substances.  The  fernuiitative 
action  wa-s  tested  by  taking'  20  c.c.  of  the  solution, 
adding  0-2  c.c.  of  toluene  and  (luautities  of  dextrose 
or  sucrt>se,  and  ineas\iring  the  volume  of  carbon 
dioxide  liberated  in  a  measured  time.  Definite 
fermentation  occurred,  the  action  being  about  one- 
fortieth  that  of  Buchner's  preparations. 

Acctaldchi/fic  ;     Formation    oi by  atmospheric 

nxj/ficn  in  the  alcoholic  iermcnlation  of  sugar.  E. 
Buchner,  K.  Lanpheld,  and  S.  Skraup.  Ber., 
litU.  47,  2550—2555.  J.  f'hem.  .Soc,  1015,  108, 
i„  4Sti. 

The  small  quantities  of  acetaldeliyde  which  can 
be  detecteil  in  the  fermentation  of  sugar  by  yeast 
extract,  in  the  presence  of  sodium  phosphate, 
depend  for  their  formation  on  the  access  of 
air,  and  the  occurrence  of  this  substance  is  pre- 
vented by  the  applicatiou  of  an  atmosphere  of 
hy<lrogen  or  nitrogen.  Acetaldehyde  is  tlierefore 
only  of  secondary  formation  in  alcoholic  fer- 
mentation, .and  is  not  an  essential  intermediate 
product  (compare  Kostytschev,  tliis  J.,  1912, 
553,  74]). 

Proteoli/iir   ciizijincs  ;     Chniiistri/   oi   the- .      E. 

Herxfeld.  Biochem.  Zeits..  10 1.1  68,  402—485. 
J.  Chem.  .Soc.  191.'.,  108,  i.,  408 — 400.  (.See  also 
this  J..  1914.  707.) 

Pepsin  dialysates  give  the  biuret  reaction,  whereas 
the  trj-psin  dialysates  do  not.  The  former  may 
therefore  be  compared  «nth  the  peptones,  and  the 
latter  with  aniino-acids.  There  was  a  diminution 
of  the  dialysable  .substances  in  acid  (in  the  case  of 
pepsin)  and  alkaline  (in  the  ca.se  of  trypsin) 
solutions,  which  was  also  marked  when  the  enzymes 
were  allowed  to  act  on  proteins.  These  facts  lead 
the  author  to  the  conclusion  tliat  the  dialysable 
degradation  products,  such  as  peptones  and 
amino-acids.  play  a  part  in  the  hydrolysis  of 
proteins.  It  was  found  (xperimentally  (using  the 
dialysis  method)  that  peptoiu  s  alone  can  accelerate 
the  proteolytic  processes,  and  there  was  a  certain 
specific  character  in  their  actions  ;  thu.s,  silk 
peptone  could  bring  aliout  degradation  of  raw 
silk,  but  not  of  other  pi-oteins.  and  an  egg-peptone 
could  cause  greater  hydrolysis  with  egg-albumin 
than  with  other  proteins.  A  similar  catalytic 
action  could  al.so  be  demonstrated  wlien  a  synthetic 
polypeptide  was  employed  (leucyliilycine).  and  a 
constituent  of  the  peptide  i-onid  also  catalytically 
bring  about  the  hydrolysis  of  the  peptide  ;  thus 
both  leucine  and  glycine  could  bring  about  hydro- 
lysis of  leucylglycine.  FurthernK>re.  i)ure  aniino- 
acids  and  mixtures  of  the  same  could  play  the  jiart 
of  a  proteolytic  enzvTiie  when  acting  on  proteins. 
Tlie  amount  of  degradation  produced  was 
diminished  in  the  presence  of  0-.5"o  sodium 
carbonate.  The  property  was  not  found  in  all 
amino-acids.  It  was  present  with  irlycine.  alanine, 
glutamic  acid,  lexicine.  phenylalanine,  but  ab.sent 
with  a.spartic  acid  and  tryptophan.  The  coiu.se  of 
liydrolysis  was  also  trace<l  when  glyiine  was 
allowed  to  act  on  a  coagulaVile  protein  (egg-white). 
The  prfitein,  after  varying  intervals  of  incubation, 
was  cf)agidated,  and  the  non-coagulable  substances 


estimated  by  the  glycine  reaction.  When  sullicient 
amounts  of  glycine  were  employed,  the  amounts 
of  these  increased  progres.sively  for  a  certain  time, 
and  then  diminished,  and  the  latter  fact  was  taken 
to  indicate  that  a  synthesis  takes  place  vlien  a 
certain  concentration  is  reached.  It  is  claimed 
by  the  author  that  the  protein  tlcgradation  piodvu  ts 
in  an  enzyme  preparation  pl:iy  an  important, 
although  not  the  sole,  part  in  the  catalysis.  Jt  is 
shown  a!.so  that  heated  enzymes  can  also  produce 
a  certain  amount  of  degradation.  Knzymcs 
generally  arc  regarded  as  degradation  products. 

Reductase  ;     Influence   oj   heal,    liyht,    and    radium 

radiations  on  the  <ictirlli/  ol .     D.  1".   Harris 

and  H.  J.  M.  freighton. '  J.  Biol.  Chem.,  1015,  21, 
303—308. 

Heat  inhibits  the  activity  of  reductase,  as  measured 
by  the  reducing  action  of  the  enzyme  on  oxy- 
ha'Uioglobin  ;  the  degree  of  inhibition  increases 
slowly  with  the  temperature,  imtil  at  70' — 75' C. 
the  inhibition  is  comjjlete  and  peruument.  Light 
and  radium  radiations  have  no  apprecialile 
infliience  on  the  activity  of  reductase. — \V.  P.  .S. 

Enzymes;    Wealccning  of .     II.  L.  Lichtwitz. 

Z.  physiol.  Chem.,   1915,  94,  73—78. 

In  confirmation  of  earlier  results  (see  this  J.,  1912, 
oOti)  the  author  found  that  solutions  of  sucixjse 
or  invert-sugar  were  fermented  more  rapidly  than 
equivalent  solutions  of  the  mixed  sugars.  The 
experiments  were  made  with  1(J0  c.c.  portions  of 
yeast-water  contauiing  20  grins,  of  total  sugar 
(calculated  as  invert-sugar)  and  seeded  with  8 
million  ceHs  of  a  wine  yeast.  Wlien,  after  about 
3  weeks,  the  pure  sucrose  solutions  were  completely 
fermented,  the  solutions  of  mixed  sucrose  and 
invert -sugar  still  contained  2 — 4%  of  sugar  con- 
sisting chiefly  of  uninverted  sucrose.  The  two 
phases  of  the  fermentation,  previously  described 
(loc.  cii.).  were  again  observed  ;  but  the  statement 
that  the  influence  of  invert-sugar  in  weakening 
the  invert ase-activity  of  yeast  persists  after  the 
invert-sugar  has  been  removed,  was  not  confirmed- 

—J.  H.  K 

Beer;    Importance  of  lactic  acid  in  the  production 

oi  malt  and .   B.  Wahl.   Amer.  Soc.  Brewing 

Techno!.,  Chicago  Sec,   March,   1015.     J.  Inst, 
Brew.,  1015,  21,  460— 4t35. 

The  peptase  of  malt  is  present  in  barky  in  an 
inactive  state.  During  the  steeping  process  tlu: 
lactic  bacteria  which  are  always  present  adhering 
to  the  husks,  penetrate  into  the  grain,  and  when  the 
temperature  rises  during  germination  they  produ(  « 
lactic  acid,  which  renders  the  jieptase  active  and 
converts  insoluble  neutral  phosphates  into  .soluble 
acid  phospiiates.  To  assist  these  natural  processes 
the  author  has  proposed  (see  this  J.,  1913.  879) 
to  add  a  culture  of  lactic  bacteria  to  the  barley 
in  the  steeping  tank  after  it  has  been  freed  fixim 
foreign  organisms  as  completely  as  possible  by 
washing  ;  this  improves  the  .ipiicarance.  flavour, 
mellowness,  and  particularly  the  peptic  iiower  if 
the  malt.  The  artificial  .ici(iifii-ation  of  mashes  1  y 
means  of  B.  Dclbruchi  (see  this  ,T..  1011.  1141), 
applied  to  the  production  of  lager  beer  worts,  has 
produced  an  increase  of  1 — 2  "„  in  the  yieUl  ; 
but  preca\itions  are  necessary  to  prevent 
excessive  peptonisation,  which  is  liable  to  impair 
the  fulness  of  flavour  of  the  beei'.  The  remarkable 
improvement  in  the  stability  of  liottle  beer, 
attained  by  addition,  in  the  chip  cask  or  at  a  lat<T 
stage,  of  proteolytic  enzymes,  such  asanimal  pepsin, 
which  ilecumpose  tlie  complex  proteins  lialiledi 
cause  haze  or  sediment  (see  Wallerstcin.  this  .1., 
1911,  91  ti).  may  also  be  brought  about  by  usiiii;, 
in.stead  of  foreign  enzymes,  an  extract  of  malt 
made  in  presence  of  bacterial  lactic  acid  and 
i.ontaining  the  malt  pepta.se  in  an  active  stati\ 
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To  ensure  the  complete  stability  of  bottle  beer, 
especially  when  it  is  subject  to  agitation  during 
transport,  the  air  should  bo  expelled  from  the 
nock  of  the  bottles  by  causing  sufficient  foaming 
when  the  bottles  are  being  filled. — J.  IT.  L. 


[Beer.]  Note  on  the  defennination  of  original  gravity. 
J.  L.  Baker  and  H.  F.  E.  Hulton.  J.  Inst.  Brew., 
1915.  21,  389—391. 

To  avoid  loss  of  alcohol  during  filtration  of  Ijeer 
before  the  determination  of  original  gravity,  the 
authors,  employ  a  shortened  funnel  resting  in  the 
mouth  of  a  "  filter  jar  "  and  covered  with  a  clock 
glass.  If  the  funnel  is  not  covered  serious  errors 
may  arise,  especially  when  filtration  is  slow, 
as  in  the  case  of  waste  beer,  bottoms,  etc.  (See 
also  this  J.,  1915,  96.)— J.  H.  L. 


Beers  ;  Influence  of  the  mashing  process,  acidity, 
duration  of  storage,  and  race  of  yeast,  on  the  ester- 
content  of .     W.  Windisch,  R.  Keimers,  and 

F.  Hirschbruch.     Woch.  Bran.,  1915,  32,  1—3, 
9—12.  17-18. 

The  flavour  of  beer  is  considerably  influenced  by 
the  presence  of  esters,  particularly  those  of  the 
higher   alcohols.     Ehrlich   has   shown   that   yeast 
produces    the    higher    alcohols    from    an\ino-acids 
(see  this  J.,   1907,  480  ;     1909,   848  ;     1911,   231  ; 
1912,  506),  and  may  also  cause  them  t-o  combine 
with    acids,    some    yeasts    possessing    the    latter 
capacity  in  much  greater  degree  than  others  (see 
this  J.,  1914,  879).     The  formation  of  esters  in  beer 
will  therefore  depend  on  the  quantity  of  amino- 
acids  in  the  wort  and  the  capacity  of  the  yeast 
for    producing   alcohols    therefrom    and    inducing 
them    to    combine    with    acids    to    form    esters  ; 
these    functions   are    fulfilled    only    by   yeasts   of 
vigorous    fermentative    activity.     The    following 
method  was  adopted  as  an  approximate  means  of 
comparing    the    amounts    of    volatile    esters    in 
different  worts  and  beers  : — 200  c.c.  of  the  sample 
(not  freed  from  carbon  dioxide)  was  distilled  to  a 
syrupy  consistence  in  a  partial  vacuum,  and  the 
distillate  was  caught   in  96  "^q   alcohol  cooled  to 
— 10°    or    — 12°  C.     The    distillate    was    titrated 
with  .V/100  sodium  hydroxide  solution  to  deter- 
mine its  free  aciditj',  then  boiled  for  1  hour  under 
a  reflux  condenser  with  an  excess  of  30  c.c.  of  the 
alkali,   and    afterwards   titrated   back   with   acid. 
The  number  of  c.c.  of  A'/lOO  alkaU  required  for  the 
hydrolysis    of    the    esters    in    the    distillate    from 
200   c.c.   of   beer  or   wort   is   referred   to   as     the 
saponification   number.     The   removal   of   carbon 
dioxide  or  even  the  exposure  of  beers  to  the  air 
for   a   .short   time   before   their'  distillation,    very 
greatly    diminished    the    saponification    numbers 
obtained  (in  some  cases  by  50%).     The  escape  of 
gas  from  beer  is  therefore  associated  with  loss  of 
esters.     In  comparative  brewings,  with   dilTerent 
modifications  of  the  decoction  method  of  mashing, 
the    uiifermented     worts    gave    a    saponification 
number  of  0  in  all  cases.      The  values  immediately 
after    the     primary     fermentation     ranged     froni 
9-2  to  21-8,  the  highest  values  corresponding  to  the 
worts  prepared  with  artificial  acidification  of  the 
mash    by   addition   of   lactic   acid   or   cultures   of 
B.   Delbriicki.     After  storage  for  3 — 5  weeks  the 
beers  gave  higher  and  more  uniform  values,  ranging 
from  20"  to  260.     The  acidity  is  evidently  a  factor 
of  great  importance  for  the  production  of  esters ; 
it    favours    the    formation    of    amino-acids    from 
proteins    and    possibly    the    esterification    process 
itself.     Variation  of  the  quantity  of  yeast  used  for 
pitching  was  found  to  have  no  influence  on  the 
saponification  number  of  the   beers,   although   in 
some   cases   there   must   have   been   scarcely   any 
reproduction  of  yeast  and  therefore  scarcely  anv 
demand  for  amino-acids.     The  absolute  quantity 


of  esters  in  beers  is  very  small  and  those  of  most 
importance  for  the  flavoiu'  are  probably  not  the 
fatty  acid  esters.  Ehrlich  found  esters  of  succinic 
acid  amongst  the  products  of  the  decomposition 
of  glutauuc  acid  by  yeast.  Some  further  experi- 
ments in  which  malt  mashes  were  acidified  by 
means  of  a  butyric  ferment  {Granulohacter  saccharo- 
butyricum)  gave  rise  to  worts  with  saponification 
nunil)ers  of  l7-5 — 25-4  and  to  beers  of  unpleasantly 
pronounced  flavour. — J.  H.  L. 

IBreicing.]  Interaction  l>eiiceen  acid  phusphatc.'i  and 
the  carbonates,  sulphates,  and  chlorides  of  calcium 
and  magnesium  at  I'arious  concentrations.  H.  vou 
Hest.  Woch.  Brau.,  1914,  31,  389.  J.  Inst. 
Brew.,  1915,  21,  460. 

ExPERiJiEXTS  showed  that  the  insoluble  tricalcixini 
and  trimagnesium  phosphates,  formed  from  the 
acid  salts  at  high  t  emperatm-es,  are  reconverted 
into  the  latter  as  the  solutions  cool.  ]f  lirewery 
worts  are  separated  from  the  sludge  when  hot 
they  will  accordingly  contain  less  alkaline-earth 
phosphates  than  if  they  are  left  in  contact  with 
the  sludge  on  the  cooler. — J.  H.  L. 


Methyl  alcohol  ;  Determination  of  - 


in  presence  of 
ethyl  alcohol.  W.  A.  R.  Wilks.  Wellcome  Tropical 
Research  Lab.,  Khartoum,  Chem.  Sect.  Bull. 
No.  1,  Oct.,  1914,  5  pages. 

The  following  modification  of  the  process  described 
by  Thorpe  and  Holmes  (this  J.,  1904,  208)  is 
proposed  with  the  object  of  reducing  the  action  of 
the  oxidising  mixture  on  the  ethyl  alcohol  and 
preventing  loss  of  methyl  alcohol  by  evaporation. 
A  solution  of  30  grms.  of  potassium  bichromate  in 
150  c.c.  of  water  is  placed  in  the  oxidation  flask 
and  cooled  with  a  freezing  mixture  ;  50  c.c.  of  the 
solution  of  the  alcohols  is  then  added,  followed  by 
the  gradual  addition  of  a  mixture  of  20  c.c.  of 
sulphuric  acid  and  20  c.c.  of  water,  this  mixture 
ha\ing  been  cooled  previously.  The  oxidation  is 
allowed  to  proceed  for  18  hours,  and  the  carbon 
dioxide  then  collected  as  described.  Under  these 
conditioTis,  methyl  alcohol  is  oxidised  completely  ; 
with  ethyl  alcohol  alone,  the  subtractive  correction 
is  00040  grm.  CO.,  per  grm.  of  the  alcohol. 

— W.  P.  S. 

Methyl  alcohol  in  alcoholic  beverages  ;  Detection  of 

.   T.  Takahashi.   J.  Coll.  Agric,  Imp.  Univ., 

Tokyo,  1915,  5,  301—303. 

The  Japanese  Government  prescribe  Deniges' 
colorimetric  method  (tliis  J.,  1910,  451,  585)  as  a 
first  test,  to  be  confirmed  by  the  following  modifi- 
cation of  Aweng's  method  (this  J.,  1912,  296)  : — • 
200  c.c.  of  the  sample  is  treated  with  3  grms.  of 
calcium  carbonate  and  distilled,  with  the  aid  of 
a  fractionating  column,  below  80°  C.  The  dis- 
tillation is  repeated  at  as  low  a  temperature  as 
possible  (65° — 70°  C),  and  10  c.c.  of  distillate  is 
.shaken  for  2 — 3  inins.  with  250  c.c.  of  1  %  potass- 
ium permanganate  solution  and  10  c.c.  of  sulphuric 
acid,  then  decolorised  with  an  8%  solution  of 
oxalic  acid  and  again  distilled.  When  the  dis- 
tillate ceases  to  give  a  dark  red  colour  (acet- 
aldehyde)  with  Rimini's  or  Jean's  reagent  (this  .1., 
1898,  697,  1076)  it  is  collected  so  long  as  it  gives 
a  blue  colour  (formaldehyde).  It  is  redistilled 
after  addition  of  3  grms.  of  calcium  carbonate,  and 
then  mixed  with  an  excess  of  ammonia  and 
evaporated.  The  official  method  prescribes  evapor- 
ation from  a  water-bath  below  80°  C,  ))ut  the 
autlior  recommends  evaporation  under  reduced 
pressure,  15 — 20  nim..  from  a  bath  below  45°  C. 
One  drop  of  the  liquid  is  then  mixed  with  a  drop 
of  concentrated  mercuric  chloride  solution  on  a 
microscope  slide  under  observation  (cp.  Aweng, 
loc.  cit.).~J.  H.  L. 
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Patents:. 

fermenliition  ;    Prori'sscn   and   apiuiratiis   for . 

1$.  iSluiii.  StiittuMit,  (iiTiimiiv.  Kiic  Pat.  (i.'il!), 
iMar.  U,  lltll.    I'n.l-r  Int.  Couv..  Apr.  1.  P.U^J. 

Hek  Ft.  Pat.  460,607  of  UM  I  ;  this  J..  H»l.->.  Hi. 

Sleritiainii  rccpftlaclcs  of  icooti  or  pulp  7i>tilcri(ils 
rouitijiliiiy  of  criliilose  or  its  sttbstilnles.  ling.  Pat. 
1S.6!)0.     .sVcXIXb. 


XIXa.— FOODS. 

Jllilk;    liairlioit    and    calciiDii    ronlciit    of as 

factors  in  the  coayitliilion  imiri'sn.    T.  H.  Milroy. 
BioclK-m.  J.,  1915.  9,  21.'>— 229. 

DiritiNa  the  coagulation  of  milk  with  rennin,  the 
«iiility  (hyilm<;eii  ion  toniont  ration)  remains 
■toiislant,  hilt  it  is  inci'easeil  l)y  adilini;  calcium 
chloride  and  lowered  by  addiiij^  alkali  oxalate. 
Fresh  milk  that  has  been  pre-heated  below  the 
boiling  point  for  one  hour,  shows  an  increased 
«citlitv  and,  owing  to  the  separation  of  tricalcium 
phospliatc,  a  lower  calcium  content.  .Such  milk  is 
only  very  slowly  acted  upon  by  rennin,  but  its 
coagulability  is  raised  by  adding  calcium  chloride, 
or  by  increasing  the  acidity  by  means  of  sodium 
acetate  and  acetic  acid.  The  calcimn  chloride 
exerts  an  action  beyond  that  of  influencing  the 
acidity.— i;.  H.  T. 

Milk  ;  Determination  of  the  degree  of  homogenisalion 

of  .   O.  von  !Sobbe.    Milchwirtschaftl.  Zentr., 

191 1,  43,  503—506.    Bull.  Bureau  Agric.  Intell., 
1915,  6,  542—511. 

250  c.c.  samples  of  treated  and  untreated  milk  are 
placed  in  graduated  tubes  and  allowed  to  stand 
for  72  hours  at  room  temperature.  Each  sample 
is  then  di\ided  into  three  layers,  of  50,  150,  and 
50  c.c.  respectively,  and  the  fat-content  of  each 
of  these  is  determined  by  (ierber's  method,  except 
in  the  case  of  the  lowest  layer,  or  imtreated  milk, 
■when  Kohler's  method  is  preferable.  Prior  to  the 
analysis,  each  sample  is  treated  with  formalin 
<1  drop  to  100  c.c.  of  milk).  The  fat  content  of 
the  lowest  layer  expressed  as  a  percentage  of  that 
•of  the  original  milk  is  termed  the  degree  of 
homogenisation. — E.  11.  T. 

Colouring   matters    in   foodstuffs.     New    Canadian 
regulations.     C'h.  of  C'omm.  J.,  July,  1915. 

New  regxilations  governing  the  use  of  colouring 
matter  in  foods  have  been  promulgated  under  the 
<"anada  Adulteration  Act  by  an  Order  of  .January 
Oth,  1915.  It  is  provided  that  the  following 
articles  may  be  artificially  coloured,  if  only  harm- 
less colouring  matter  is  used,  without  a  declaration 
to  that  effect  on  the  label  or  elsewhere,  although 
euch  colouring  substance  shall  in  no  case  be 
employed  to  conceal  damage  or  to  appear  to 
enhance  the  value  of  the  product  :  Full  whole- 
milk  cheese  ;  confectionery,  including  jelly  pow- 
ilers  ;  flavouring  extract  of  lemon  ;  ice  cream  and 
ices  ;  butter.  In  the  case  of  spirits,  vinegar, 
sauces,  fermented  beverages  not  s\ibject  to  excise 
requirements,  and  so-called  "  temperance  " 
beverages,  the  use  of  caramel  only  is  permitted 
without  declaration  of  such  colouring.  The  use 
■of  Artificial  colouring  must  be  stated  on  the  label 
in  easily  legible  type  in  the  case  of  all  other  food 
products. 

The  following  substances  are  provisionally 
considered  to  fall  within  the  definition  of  harmless 
■colouring  materials  :  Caramel  ;  cochineal  ;  saf- 
fron ;  chlorophyll  and  innocuous  vegetable  colour 
extractives  ;  certain  coal-tar  dyes  not  containing 
arsenic  in  excess  of  10  parts  As^Oj  per  million, 
calculated  on  the  actual  weight  of  colouring 
matter,  and  not  containing  heavy  metals  (except 


iron),  when  used  in  quantiti's  not  exceeding 
2  grains  per  lb.  (1  part  in  3500).  The  use  of 
copper  salts  in  the  greening  of  peas  is  permitted, 
provided  the  amount  of  copper  (expressed  as 
metallic  copper)  in  the  peas  does  not  exceed  80 
parts  (by  weight)  ]).■!■  milliim  in  the  draineil  peas 
or  10  iJarts  per  million  in  the  liijuid. 

Xature  of  the  siigars  found  in  the  tubers  of  sweet 
potiitiirs.    -Miyake.    See  XVII. 

P.\TI-:.NT.S. 

Tea    and    the    like ;    Machinery    for    itrying . 

A.  G.  1).  Young.  Edinburgh.  Frnm  M.  H. 
Hotchkis,  Jalpaiguri,  India.  Eng.  I'at.  13,098, 
May  28,    1914. 

Air  is  drawn,  successively,  by  means  of  a  fan, 
through  an  aero-condenser,  a  chamber  heated  by 
live  steam,  and  a  chamber  heated  by  a  furnace, 
and  is  then  conducted  to  the  drying  chambers, 
means  being  provided  for  regulating  the  supply 
and  temperature  of  the  air  to  the  latter  chambers. 
Waste  steam  from  an  engine  is  condensed  in  the 
aero-condenser,  steam  injectors  being  provided 
for  removing  the  condensed  water  and  maintaining 
a  slightly  diminished  pressure  in  the  condenser. 
The  three  parts  of  the  heating  apparatus  may  be 
used  separately  or  in  conjunction  with  one  another. 

— W.  P.  S. 

Food  products  ;   Process  and  apparatus  for  drying 

.    W.  D.  Edwards  and  T.  E.  Koehler,  I'ort- 

land,Oreg.,U.S.A.  Eng.Pat.  15,062,  .Tune  30.  1914. 

The  material,  such  as  fruits  and  vegetables,  is 
first  cooked  or  else  cut  up  and  immersed  in  cold 
water.  It  is  then  dried  in  heated  humidified  air, 
either  still  or  in  motion,  at  a  constant  temperature 
and  degree  of  saturation.  In  this  way  the  cell 
structure  of  the  food  is  not  destroyed,  and  when 
placed  in  water  again  the  food  is  capable  of  re- 
absorbing it  and  returning  to  its  natural  appearance 
and  taste.  Some  foods  require  to  be  steamed  or 
sweated  after  the  drying  process,  in  order  to 
maintain  the  cell  structure. — J.  H.  J. 

Cottonseed;  Process  of  treating .    A.  B.  C'arr, 

Atlanta,  Ga.,  Assignor  to  The  I'rocter  and 
Gamble  Co.,Cin(innati.  Ohio.  U.S.  Pat.  1,141,104, 
June  1,  1915.  Date  of  appl.,  July  24,  1913. 
The  unhulled  seeds  are  heated  to  about  130'  to 
180",  so  as  to  cook  the  kernels  partially,  without 
oxidation,  and  then  cooled  to  a  temperat\ire  (80° 
to  40°)  insufficient  for  the  cooking  process  to 
continue  after  storage. — C.  A.  M. 

Cotton-seed  meal,  cottonseed  meats,  and  cotton-seed 

flour ;    Process    of    treating .     J.    G.    Falls, 

Memphis,  Tenn.  U.S.  Pat.  1,142,243,  June  8, 
1915.  Date  of  appl.,  Aug.  23,  1913. 
Cottonseed  meal,  meat,  or  flour,  is  subjected  to 
a  high  temperature,  suflicient  to  remove  the  dis- 
agreeable odour  and  taste,  but  not  sufficient  to 
burn  the  material,  and  is  then  mixed  with  other 
foods. — J.  H.  J. 

Syrup  from  cider  and  other  fruit-juices  ;  Process  for 

making .     H.  C.  Gore,  Takoma  Park,  Md. 

U.S.  Pat.  1,141,458,  June  1,  1915.  Date  of  appl., 
Oct.  7,  1914.  (Dedicated  to  the  public.) 
The  fruit  juice  is  nearlv  neutralised  with  milk-of- 
lime,  then  heated  to  212"  F.  (100°  C).  and  filtered 
while  hot  ;  the  filtrate  is  concentrated  and  the 
crystalline  calcium  malate  which  separates  is 
removed    by    filtration. — W.  P.  S. 

J.  F.  Lester, 


Milk  :   Process  of  pasteurising  — 

Assio-nor  to  R.  Merrifield,  New  York.    U.S.  Pat. 
1,141,566,  June  1.1915.  Dateof  appl., Aug.2, 1912. 

Milk  is  heated  to  a  pasteurising  temperature,  then 
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filtered,  and  sealed  in  suitable  containers,  tlie 
milk  bcinji  maintained  at  a  pasteurising  tempera- 
ture during  the  latter  operations.  The  containers 
and  their  contents  are  again  heated,  and  then 
cooled.— W.  P.  S. 

Liquids,  organic  or  firmcniablc  [e.g.,  millc]  ;  Process 

for  ihe  aitio-sfabiUsatioit   of .      M.  Fauchcr. 

Fr.  Pat.  473,S6.5,  Oct.  1(3,  1913. 

One  or  more  metallic  couples  are  suspended  from 
the  cover  of  the  vessel  containing  the  liquid,  e.g.. 
milk,  and  extend  into  the  latter.  The  couples  may 
consist  of  iron  and  aluminixim  rods  and  are  con- 
nected together  at  the  points  \\here  they  are  secured 
to  the  cover.  A  glass  vessel  may  be  used  for  con- 
taining the  liquid,  or  a  metal  vessel  may  itself  form 
one  of  the  elements  of  the  couple. — W.  P.  S. 

Food  product  [from  algaroba  fruii]:  Process  of  pro- 
ducing a .   E.  J.  !Mooklar.  Honolulu,  Hawaii. 

U.S.  Pat.  1.141,816,  June  1,  1015.  Date  of  appl., 
Dec.  11,  1913. 
Pods  and  beans  of  the  algai-oba  tree  are  dried  at 
20.5°  C.  until  the  sugar  present  crystallises  ;  they 
are  then  ground,  the  powder  is  roasted,  extracted 
with  water,  and  the  extract  filtered  and  evaporated 
to  dryness. — W.  P.  S. 

Pectin  std>stances  for  confcctioiieri/  ;    Extraction  of 

.      H.   A.   Derov   and  J.    Rennotte.      First 

Addition,    dated    Mav    28.    1914,    to    Fr.    Pat. 
473,316,  May  9,  1914  (this  J.,  1915,  507). 

A  KIND  of  caramel  and  dry  extract  are  obtained  by 
the  evaporation  of  apple  juice  and  of  extracted 
apple  marc. — W.  P.  S. 

Process  of  producing  lacquered  tin  plate  especially 
for  canning  purposes.    Eng.  Pat.  16,743.    See  X. 

Sterilising  receptacles  of  wood  or  pulp  materials  con- 
sisting of  cellulose  or  its  substitutes.  Eng.  I'at. 
13,690.    Sec  XIXb. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Arseniaus  gases  producible  by  Pcnicillium  moulds  ; 

Composition  of  the .    P.  Klason.    Ber.,  1914, 

47,2634—2642.  J.Chem.Soc,  1915,  108,  i.,  486. 

A  suMMAliY  is  given  of  the  investigations  on  the 
siibject  since  the  first  mention  by  Gmelin  in  1839 
of  the  possibility  of  poisoning  by  wallpapers 
coloured  %\  ith  arsenic  compounds,  such  as  Schwein- 
fm't-green.  The  view  has  been  expressed  )iy  various 
Avorkers  that  the  volatile  compound  containing 
arsenic  is  diethylarsine.  but  a  X'epetition  of  the 
earlier  work,  in  which  the  gas  was  absorbed,  as 
previously,  by  mercui-ic  chloride  solution,  and 
also  by  nitric  acid,  indicates  that  the  gaseous 
product  is  diethyleacodyl  oxide,  [As(C2H5)2]„0  ; 
absorption  liy  niercxiric  chloride  gives  an  additive 
compound,  or  causes  oxidation  to  ethylcacodylic 
acid  if  the  solution  of  mercuric  chloride  is  dilute, 
whilst  nitric  acid  effects  oxidation  to  ethylcacodylic 
acid.  The  diethylcacodyl  oxide  is  unaccompanied 
by  any  trace  of  arsine,  for  the  latter,  even  in 
minute  quantity,  gives  a  pale  yellow  coloration 
with  a  1  °o  mercuric  chloride  solution,  \\hereas  tlie 
gases  formed  by  the  culture  give  with  a  solution  of 
this  concentration  a  colourless  liquid  and  a  crystal- 
line deposit  of  mercurous  chloride. 

Patext-!-. 

Sctcagc  ;  Apj)arutus  for  purifying .   G.  W.  and 

J.  F.  Naylor,  Denby  Dale,  Yorks.     Eng.  Pat. 
20,259,  Sept.  28,  1914. 

A  TAKK  has  a  false  bottom  of  porous  tUes,  so 
supported  that  the  air  space  below  each  row  of 
tiles  is  separate  from  the  adjoining  air  space.    Air 


under  pressure  is  admitted  through  liorizontaf 
pipes  laid  below  each  row  of  tiles.  The  tiles  may 
be  supported  directly  on  the  floor  of  the  tank  or 
may  fit  in  trays.  The  air  pipes  may  support  the 
trays  or  the  tiles,  or  may  have  short  upright 
branches  supporting  the  tiles  or  trays.  The  pipes 
and  branches  have  perforations  for  the  passage  of 
the  air  to  the  under  side  of  the  tiles. — J.  H.  J. 

Ozone;    Apparatus  for  the  sterilisation  of  liquids 

by .     J.  Stevnis,  Bav  Shore,  N.Y.,  U.S.A. 

Eng.  Pat.  23.681,  Dec.  7,  r914.  Under  Int.  Couv.,. 
Dec.  6,  1913. 
The  sterilising  chamber  is  cylindrical  and  the  water 
to  be  treated  is  fed  in  at  the  bottom  through  four 
pipes  entering  the  cylinder  tangentially,  so  as- 
to  give  the  water  a  whirling  motion.  These  pipes 
are  connected  to  the  pipes  from  the  ozoniser  by- 
means  of  safety  reservoirs  in  order  to  prevent  the 
access  of  water  to  the  ozoniser.  The  bottoms  of 
these  reservoirs  open  over  discharge  pipes  and  are- 
kept  closed  by  vahes  when  working.  When  the 
flow  of  water  ceases  for  any  reason,  the  suction 
on  the  valve  fails,  the  valve  drops,  and  any  water 
accumulated  in  the  reservoir  runs  away  by  the 
discharge  pipe. — J.  H.  J. 

Sterilising  receptacles  of  u-ood  or  pulp  materials, 
consisting  of  cellulose  or  its  substitutes.  A.  R. 
Ling  and  H.  B.  Wooldridce.  London,  and  R. 
Stewart.  Luton.     Eng.  Pat.  13.690,  June  5,  1914. 

Becept.\cxes  of  wood,  or  pulp  materials  consisting 
of  cellulose  or  its  substitutes,  which  come  in 
contact  with  foodstuffs  or  beverages,  e.g.,  brewery 
casks  or  vats,  and  cellulose  pulp  for  filtering  beer, , 
are  sterilised  by  treatment  with  commercial 
hydrogen  peroxide  (12  vol.  strength),  which  pene- 
trates the  material. — F.  W.  A. 

Filler.  H.  Reisert,  Cologne,  Germany.  LT.S.  Pat,- 
1, 142,270,June  8,1915. Date  ofappl.,AprU  11,1914.. 

A  NUMBER  of  reservoir  chambers  are  constructed 
below  a  series  of  filter  lieds.  Compressed  air  is 
introduced  into  the  reservoir  chambers  for  the 
purpose  of  rapidly  forcing  the  filtered  water  back 
through  the  filter  beds,  to  cleanse  them.  Ducts- 
through  which  workmen  can  pass  are  formed, 
between  the  reservoirs. — W.  H.  C. 


Water  ;  Process  of  antiscpticising  - 


-.  G.  Ornstein,. 


Assignor  to  Electro-Bleaching  Gas  Co.,  Xew 
York.  U.S.  Pat.  1.142,361,  June  8.  1915.  Date 
of  appl.,  Feb.  14,  1913. 

A  SMALi,  portion  of  the  water  is  caused  to  flow 
downwards  through  a  tower  filled  with  suitable 
material,  and  a  current  of  chlorine  gas  from  a 
cylinder  of  liquid  chlorine  passed  upwards 
through  the  tower.  The  gas  is  absorbed  by  the 
water  as  it  trickles  down  the  tower  in  thin  films. 
The  chlorinated  water  is  then  united  with  the  bulk 
of  the  water  in  the  main. — J.  H.  J. 

Air  ;    Regeneration  of  impure ,  particularly  for 

use  in  connection  with  respiratory  apparalus. 
A.  B.  Drager.  Liibeck,  Germanv.  Eng.  Pat. 
0328,  March  12,  1914. 

A  eeadily  deoxidisable  fluid,  such  as  a  strong 
solution  of  hydrogen  peroxide,  contained  in  a 
cylinder,  is  allowed  to  escape  in  small  amounts 
by  means  of  a  screw  plunger  ;  it  drops  on  to  a 
catalyst,  such  as  potassium  permanganate,  con- 
tained in  a  tube  communicating  with  a  pipe 
receiving  the  expired  air  already  freed  from 
carbon  dioxide  by  passing  through  an  absorbing 
cartridge.  The  mixtm-e  of  oxygen  and  air  passes 
into  a  bag  and  then  returns  through  anotlier 
absorbing  cartridge  to  the  mouth.  The  deoxidised 
fluid  collects  in  the  bottom  of  the  bag  wheucejit 
can  be  let  out  from  time  to  time.     The  apparatus 
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may  lie  amuiiroil  for  personal  use  or  for  use  in 
living  i-ooins. —  J.  II.  J. 

I'hfiiotir  comlnifiilioii  productii  ciiiJitbte  of  mliiit/ 
an  poimms  li>  murine  iiruirths,  bacteria,  and  llie 
like  ;  I'riHiiuiion  of  — — -.  A.  lleinemaun, 
Ltmclon.    Knjr.  I'at.  ll,:iS'-J,  -May  8,  1914. 

A  PHi:Ni>L-KORMAi.nKHYni-:  comlensiitioii  proihut 
i<  hf-ated  \nitil  liipiiil  and  the  desireil  iniantily  of 
raeodylie  acid  stirre<l  in.  The  prodvut  is  soUilile 
in  the  visual  solvents  for  eondi^nsation  prodiuts. 
It  may  lie  euiployi^d  to  ]irevent  the  prowth  of 
liaiterin  and  in  the  niakiutr  of  paints  and  varnishes 
>!sed  as  protective  coatings  ajrainsl  sea  water, 
as  it  is  etTective  in  poisoning:  marine  prowtlis 
atta<-hlnK    themselves    to    tlie    exposed    sm-face. 

—J.  H.  J. 

[Daiiruetor]  furnaces.   T.  K.  Irwin.  Ltmdon.     Eng. 
I'at.   l:.\.")U,  .May  2],  I'Jll. 

A  DKSTurrTon  furnace  lias  a  mechanically 
operated  );rate.  \\liicli  projects  lieyond  tlie  furnace 
on  opposite  siiles.  The  refuse  is  fed  by  a  toothed 
wheel  from  a  hopper  on  to  the  front  of  the  grate 
anil  is  conveyed  through  the  furnace  where  it  is 
linrneil  in  a  current  of  air,  which  is  preheated  liy 
passing  it  through  tlie  liot  clinker  before  the  latter 
is  discharged  into  a  truck  on  the  opposite  side 
of  the  furnace.  A  coiiilnistion  ihamher  formed 
above  the  fiirnacc  serves  to  ensure  the  complete 
eombustion  of  anv  partly  burned  gaseous  pro- 
ducts.—\V.  H.  (\    ■ 

Dust     removinij     apparatus ;      \o.rious .     E. 

("attani  and  ('.  F.  Keel,  Freiburg,  Switzerland. 
Enp.  Tat.  17.447.  July  23,  1914.  Under  Int. 
Conv.,  July  :il.  I'Jl:?. 

In  a  dust  exhaust  apparatus,  the  air  and  the 
collected  dust  pass  through  a  suction  pipe  into  a 
ilust  filter,  from  which  the  air  passes  on  into  the 

}>ressure  chamber  of  the  suction  machine.  From 
lere  either  the  whole  or  a  portion  of  the  air  passes 
through  a  flexil)le  tube  furnished  with  a  nozzle 
and  is  directed  to  the  spot  from  which  the  dust 
is  to  be  removed.  This  blast  of  air  assists  in  the 
removal  of  the  dust  and  in  directing  it  into  the 
hooil  of  the  exhaust  apparatus.  The  process  is 
applicable  to  collecting  the  dust  from  gi-inding 
operations  or  fi-oni  a  surface  of  any  shape.- — J.  H.J. 

."^lerilisiiui  water  hij  mcatis  of  ozone  ;   Apparatus  for 

tfrneruliny     ozone     anil    for .     11.     Oruner, 

I'aris.  Eng.  I'al.  1.><.02."),  Julv  :«»,  1914.  Under 
Int.  Conv.,  Sept.  9,  191:^. 

Skk  Fr.  I'at.  478,184  of  191-.5  ;    this  J.,  191.5,  .509. 

Potable    tcater    free    from    bacteria  ;     Process   for 

nhtainin<f .    Sucrofilter  u.  Wasserreinigungs- 

(ies.  m.ii.H.    Fr.  I'at.  474.29(i.  June  :{(i.  1914. 

Skk  Oer.  Pat.  2S1,81U  of  191:;  ;    this  J.,  191.5,  731. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Hnxhisli  ;     'I'rgis  fur .      \\  .   l>c;iiii.      Wellcome 

Tropical  Research  l.ab..  Kliartoum,  t'hem.  Sect. 
Hull.  Xo.  :!,  April,  1915,  2  pages. 

M.ANY  specimens  of  hashish  were  found  to  yield 
a  rich  purple  cfiloration  when  the  petroleum 
spirit  extract  of  the  substaiue  was  evaporated  at 
the  ordinary  temperature  with  the  addition  of  a 
small  quantity  of  alcoholic  potassium  hydroxide 
solution,  whilst  otlier  samples  failed  to  give  a 
rea4-tion  :  the  ordinary  extract  of  Cannabis 
indien  of  the  pliarmacopuia  failid  to  respond  to 
this  test,  and  it  seems  that  the  influence  of  soil, 
climate,  method  of  cultivation  and  curing  have  a 


consideralile  influence  on  the  chemical  com- 
position of  the  plant.  All  hashish  and  other 
Cannabis  indien  preparations,  however,  responded 
to  the  following  test  : — The  sub^lance  was  extracted 
witli  cold  petroleum  spirit,  llie  extract  exaporated 
at  the  ordinary  temperature,  and  the  residue 
treated  with  a  few  c.c.  of  absolute  alcohol  saturated 
with  dry  hyih-o>hloric  acid  gas.  A  briglit  cherrv 
red  coloration  was  obtained  which  disappeareil 
on  dilution  with  alcohol  or  watei.  Tests  were 
made  with  a  uuiiiber  of  other  plant  extracts,, 
and  over  20U  alkaloids.  glucosi<les,  etc.,  but  in 
no  case  was  a  similar  reaction  obtained,  t'ortain 
volatile  oils,  c.<i..  origanum  and  santal  oils,  gave  a 
reaction,  but  tlie  coloration  was  much  less  intense 
for  similar  amounts  of  material. — \V.  P.  S. 


Oloriosa  superba  ;   The  constituents  of  ■ 


U.  W. 


B.  Olewer,  8.  J.  Green,  and  F.  Tutin.   C'hem.  Soe. 
Trans.,  1915,  107,  835— S4ij. 

A  yrAXTlTY  of  12-52  kilos,  of  the  dried,  ground 
tuliers  of  Oloriosa  supcrbit  lAnn.  (the  Superb  Lily), 
collected  in  Ceylon,  was  extracted  with  alcohol, 
the  solvent  evaporated,  and  the  residue  distilled 
with  steam,  when  :$-S  gnns.  of  a  pale  essential  oil, 
b.  pt.  150° — 250"  C.  at  15  mm.,  and  containing 
furfural,  was  obtained.  The  aqueous  liquid  anil 
dark  i-esinous  material  left  after  distillation  were 
examined  separately,  and  the  f'lUowiiig  substances 
were  isolated  and  identilied  ;  benzoic  and  salicylic 
acids;  2-hydroxy-t)-methoxybeuzoic  acid.  m.pt. 
135°  C.,  giving  a  violet  coloration  with  ferric 
chloride  and  yielding  ou  methylatioii  methyl 
2.ti-dimethoxybenzoate,  m.  pt.  88°  C.,  which  couid 
not  he  hydrolysed  by  alcoholic  potassium 
hydroxide  ;  choUne  ;  dextrose  ;  palmitic  acid  and  a 
mixture  of  unsaturated  acids  :  a  hydrocarbon, 
m.  pt.  (33° — 05°  C.  ;  a  fatty  alcohol,  m.  pt.  77°  C.  ? 
a  mixture  of  phytosterols  containing  stigmasterol  ;: 
a  mixture  of  phytosterolins  containing  sligmasterol- 
glucoside,  and  a  mixture  of  alkaloids  which  con- 
sisted cliiefly  of  colchicine,  C-.HjsOjX.  together 
with  small  amounts  of  two  other  crystalline  bases. 
The  dried  tubers  contain  0-3  "„  of  (ulchicine,  to- 
whii-h  their  toxic  properties  arc  essentially  due. 
CoU-hicine  crystallises  from  ethyl  acetate  in" small, 
soft,  pale  yellow  needles,  ni.  pt.  155° — 157°  C.,. 
which  is  considerably  higher  than  the  m.  pt. 
previously  recorded  for  the  amnrphous  powder. 

— T.  C. 

Thyroid;    Isolation    or    Ihc    compound    ciintiilniny 

iodine  ichirh  occtirs  in  ihc .     E.  ('.  Kendall. 

J.  Anier.  .Med.  Assoc.       I'harm.  J.,  1915.  95,  2. 

Hydrolysis  of  the  proteins  of  the  thyroid,  by 
means  of  sodium  hydroxide  and  alcohol,  gave 
rise  to  a  complex  mixture,  part  of  which  is  soluble 
in  acid.  By  further  hydrolysis  of  this  latter 
portion  a  crystalline  iodo  conip<uiiid.  m.  pt.  about 
220°  ('..  has  been  isolated,  wliiih  appears  to  be  a 
di-iodo-dihydrox>iiulole.  It  is  believed  to  be  the 
substance  to  which  the  physiological  activity  of 
the  gland  is  due,  since  it  exliibits  the  typical 
effects  of  the  desiccated  thyroid. 

Methylanlhraccne  irom  frangula-emodin.  X, 
Krasovski.  J.  Russ.  I'hvs.  Chem.  Soc.  1914, 
46,  1067—1075.  J.  Chem.  Soc,  1915,  108,  i.,  420. 

Tjik  author  prepareil  synthetically  1-  and  2- 
mothylanthracenes  and  several  of  their  derivatives, 
and  compared  the  melting  points  with  those  of 
the  corresponding  compounds  obtained  from 
fiaiigula-emodiii.  The  (-om-liisioii  is  drawn  that 
the  latter  j-ields  2-metlniaiitIiracene.  On  further 
purification,  the  mcthylantliracene  from  catharto- 
emodin,  and  the  methylanthra<(iiinone  and  anthra- 
quinonecarboxylic  acid  prepared  from  it,  were  found 
to  have  melting  points  identical  with  those  of 
the  2-metlivlaiitlaacene  derivatives. 
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Antiijens  ;    Detection  axd  concentration  of - 


by 


ultrafiltralion.  pressure  dialijsis,  etc.,  tvith  special 
reference  to  diphtheria  and  tetanus  toxins.  A.  T. 
Olennv  and  G.  S.  Walpole.  Biochem.  J.,  1915, 
9,  298—308.    (See  also  page  819.) 

As  antigens  do  not  traverse  collodion-water 
membranes  these  can  be  used  for  tlie  routine 
purificatif)n  and  concentration  of  toxins,  and  also 
for  the  preliminary  examination  of  the  specificity 
or  otherwise  of  tlie  toxic  constituents  of  any 
cultural  fluid.  The  purification  and  concentration 
of  diphtheria  toxin  is  performed  by  means  of 
dialysis  under  pr(?ssure,  acidifying,  centrifuging. 
and  re-dissolving  the  precipitate  in  a  trace  of 
alkali.  With  these  membranes,  mallcin  and 
tuberculin  were  readily  separated  from  glycerol 
and  adherent  nitrogenous  matter,  and  tetanus 
toxin  was  purified  by  ultrafiltration  followed 
by  pressure  dialysis. — E.  H.  T. 

Essential  oils ;   Variation  with  temperature  of  the 

refractive    index    and    density    of .     K.    Irk. 

Pharm.  Zentr.,  1911.  55,  789—793,  831—837. 
J.  Chem.  Soc,  191.5,  108,  ii.,  380. 

The  accuracy  with  vvliich  the  index  of  refraction 
can  be  measured  renders  it  of  value  as  a  charac- 
teristic of  an  essential  oil,  although  the  range  of 
indices  is  so  narrow.  The  alteration  of  »d  for 
1°  C.  was  given  by  Harvey  and  Wilkie  (Chem.  and 
Drug.,  1910,  76,  442)  as  000040,  and  by  Schimmel 
und  Co.  as  0-00035.  The  author  has  examined 
fifty-three  oils,  and  finds  the  value,  from  10' — 
30°  C,  000038  to  000052,  or,  as  a  mean,  000044. 
The  value  of  the  density  of  an  essential  oil  as  a 
characteristic  is  also  discussed,  and,  in  view  of  tlie 
varying  standards  to  which  this  constant  is  referred, 
the  influence  of  temperature  has  been  determined 
in  the  case  of  nearly  fifty  oils.  The  mean  alteration 
for  1°  is  found  to  be  :  between  sp.  gr.  at  15''/4° 
(vac.)  and  sp.  gr.  at  20"/4°  C.  (vac),  00007t)  ; 
between  sp.  gr.  at  15°/15°  and  sp.  gr.  at  20°/l  5  C., 
0000746  ;  and  between  sp.  gr.  at  15°/15'  C.  and 
sp.  gr.  at  20720°  C,  0000598. 

Copaiba  balsam  ;  Examination  of  officinal .    E. 

Deussen.  Arch.  Pharm.,  1914,  252,  590— COO. 
J.  Chem.  Soc,  1915,  108,  ih,  385. 

Turner's  colour  reaction,  as  described  in  the 
Cierman  Pharmacopoeia  for  the  detection  of  gurjun 
balsam  in  copail)a  balsam,  gives  quite  misleading 
information.  The  author  has  examined  tweh  e 
samples  of  Maracaibo  balsam.  According  to 
Turner's  test,  two  of  them  were  .adulterated  and 
one  was  suspect.  Optical  examination,  however, 
showed  that  none  of  them  was  pure.  The  solubility 
in  chloroform  and  in  absolute  alcohol,  the  density, 
and  the  amount  of  the  residue  after  distillation  at 
100°  C,  give  useful  information,  but  the  most 
searching  test  is  an  optical  one.  The  author's 
method  of  examining  copaiba  balsams  is  as  follows. 
The  balsam  is  distilled  with  steam  as  completely 
as  possible,  the  oil  in  the  distillate  is  dried  with 
sodium  sulphate  and  filtered,  and  its  rotation 
determined.  The  specific  rotary  power,  calculated 
for  a  10-cm.  tube,  must  lie  between  — 2-5  and 
■ — ^14°  if  the  original  balsam  was  unadulterated  ; 
balsams,  the  oils  from  which  are  more  or  less 
dextrorotatory,  are  certainly  adulterated.  Adul- 
terated balsams  whicli  fail  to  respond  to  Turner's 
reaction  may  give  positive  results  if  the  oils  are 
separated  and  fractionated  ;  one  or  other  of  the 
fractions  will  respond  to  Turner's  test,  as  modified 
by  Deussen  and  Eger  (compare  this  J.,  1912,  700). 

Linalools  ;  Isomeric and  the    fission  of  itiaclive 

linalool  i)ito  the  optical  antipodes.  V.  Paolini  and 
Ju  Divizia.  Atti  P.  Accad.  Lincei.  1914.  [v],  23, 
ii.,  171—170.    J.  Chem.  Soc,  1915,  108,  i.,  424. 

To  prepare  pure  linalool.  the  alcoliol  is  treated 
with  an  excess  of  sodium  in  2 — 3  vols,  of  light 


petroleum  ;  the  sodium  salt  is  converted  into 
phthalate,  and  tliis  is  precipitated  as  hydrogeti 
phthalate  on  acidification.  A  concentrated  alco- 
holic solution  of  the  phthalate  is  treated  with  the 
calculated  quantity  of  strvchnine,  and  the  strvcli- 
nine  salt,  CeH,(CO,.C,„Hj,)(CO,H,C.,H„0;N,). 
is  crystalhsed.  Samples  of  dextro-  and  of  lajvo- 
rotatorjj  linalool  from  various  sources  all  gave  a 
strychnine  salt  of  m.  pt.  143° — 144°  C.  (previously 
softening),  and  on  saponification  the  strvchnine 
salts  air  yielded  Unalool  of  b.  pt.  197° — 198°  C, 
sp.  gr.  0-809,  ))D=0-870.  Synthetic  hnalool  pre- 
pared from  geraniol  is  practically  inactive.  By 
recrystallisation  of  the  strychnine  salt  the  authors 
isolated  the  optical  antipodes.  The  less  soluble 
strychnine  salt  has  m.  pt.  155' — 156°  C,  and 
yields  on  saponification  d-linalool,  [a]i,  = +1-70°, 
wliilst  from  the  salt  in  the  mother-liquor  Minalool 
of  [«]d— — 1-60°  was  obtained. 

a-  and  ^-Satitalnls.  V.  Paolini  and  L.  Divizia.  Atti 
B.  Accad.  Lincei.  1914,  [v],  23,  ii.,  226—230. 
J.  Chem.  Soc,  1915,  108,  i.,  424—425. 

If  the  mixture  of  a-  and  /3-santalols  which  occurs 
in  commerce  is  carefully  fractionated,  a  partial 
separati(3n  of  the  two  isomerides  can  be  eftected, 
and  the  crude  products  can  lie  purified  by  con- 
verting each  of  them  into  the  hydrogen  phthalate. 
and  this  again  into  the  strychnine  salt  (compare 
preceding  abstract)  ;  after  repeated  recrystallisa- 
tion of  the  strych7iine  salt,  saponification  yields 
the  pure  isomeride. 

The  strychnine  phthalate  of  /3-santalol, 
CeH,(CO,.C,5H„3)(CO„H,C,,H2,O..N.,),  has  [a]D  = 
—30-43°,  m.  pt.  134°— 135°  C,  and  the  /3-santaIol 
obtained  from  it  has  b.  pt.  1 68° — 169°  C.  at  10  mm., 
sp.  gr.  at  15°  0-9729,  n'u"  =  1-5092,  [a]D  =—42-00°. 
The  strychnine  phthalate  of  a-santalol  has  m.  pt. 
155°  C,  [a]D= — 1-40°.  The  a-santalol  prepared 
from  it  has  b.  pt.  159°  C.  at  10  mm.,  sp.  gr.  at  15° 
0-979,  «'„'  =  1-499,  [a]D=  4-1-10°. 

Limonene  ;  Autoxidalion  0/ .   A.  Blumann  and 

O.    Zeitschel.     Ber.,    1914,    47,   2623—2628.     J. 
Chem.  Soc,  1915,  108,  i.,  426—427. 

When  purified  limonene,  sp.  gr.  at  15°  0-845, 
"100  =  -f  108°,  is  exposed  to  the  air  in  the  presence 
of  water  in  a  loosely  closed  vessel  for  two  and  a-half 
months,  crystals  of  m.  pt.  about  60°C,  form  on  the 
walls  above  the  surface  of  the  liquid  and  a  resinous 
layer  of  unknown  nature  is  deposited  at  the 
bottom.  Amongst  the  products  which  are  volatile 
in  steam,  were  identified  carvone  and  carveol, 
both  optically  inactive.  The  latter  has  not 
previously  been  obtained  in  a  pure  condition,  the 
purification  in  this  case  being  effected  by  successive 
conversion  into  the  benzoate,  hydrolysis,  con- 
version into  the  phenylurethane,  and  final  hydro- 
lysis. The  mother  liquors  of  the  phenylurethane 
yielded  a  small  quantity  of  an  unidentified  active 
alcohol.     Carveol, 

/CHo.CH(OH). 
CH,  :  C(CH3).CH<        '  VcCH,), 

\cH2 -Q-a/ 

has  sp.  gr.  at  15°  0-9578,  b.  pt.  108°— 110°  C.  at 
11  mm..  226°— 227°  C.  at  751  mm.,  n'u"  =1-4961. 
On  oxidation  it  was  converted  into  carvone  and 
on  dehydration  l)y  heating  with  zinc  chloride  or 
diluted  sulphuric  acid  gave  p-cymene.  When 
shaken  with  5  %  sulphuric  acid  for  seventeen  hours 
it  underwent  hvdration  to  a  substance,  CioHuO  ., 
needles,  m.  pt.  132°— 133°  C. 

Alkylaminopurines  ;     Synthesis   of  ■ 


.  •    2-Oxy-8- 

thiopurine,  2-oxy-S-methyl-niercaplopurine,  2- 
oxy-S-methy!aminopuri>ie.  and  2-oxy-ii.9-di- 
methijl-S-thiopurine.  C.  O.  Johns.  J.  Biol.  Chem., 
1915,  21,  319—323. 

When  2-oxy-5.0-diaminopyriniidine  is  heated  with 
thiourea    or    anunonium   thiocyanate  at   185°  C., 
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■i!-oxy-S-tlii.>]>uriiii^  i'^  uliljiiiicil  ;  tli<>  latter  sul)- 
stanie  forms  iniiiiiti'  prisnuitic  crystals  when  its 
amniimiacal  solution  is  ai  idificil  with  ai-i-lic  nritl. 
On  uarniinir  a  suspension  of  2-oxy-S-thio|>urine  in 
alcohol  containini;  nn-tliyl  ioiliile.  alkylatii>n  takes 
place  at  the  sulphur  atoii\.  and  :2-oxy-S-niethyl- 
niercaptopiM'ine  is  fornieil.  This  compound  n^acts 
readily  with  niethylaniine  at  KH)-  ("..  with  the 
production  of  2-oxy-S-inethylaniinopurine.  2-(1xj'- 
<l.!»-diinethyl-)S-thiop\iriue  may  he  pre|)arcd  hy 
heatini;  2-oxy-l-nu'tliyl-.")-aniino-tl-mitliylamino- 
pyrimidine  \nfh  thiourea  at  ISO  (".  for  1  hour; 
the  mixture  is  then  dissolved  in  hot  dilute 
ammonia,  the  soliitii>n  treated  with  lilood-char- 
<'oal,  filtered,  and  the  filtrate  acidilied  with  acetic 
acid,  when  the  purine  is  precipitati'd  as  a  light 
oolonri-d  powder.  It  is  sliirhtly  soluble  in  hot 
alcohol  anil  water,  hut  insoliihli'  in  benzene.  When 
evaporated  with  nitric  a<-id  it  gives  a  yellow 
residue  which  turns  red  on  treatment  with 
ammonia. — W.  P.  S. 

Hejramelhylenetetramine  irichloroacetafi:    T,.  A'anino. 

Arch.  Fliarm.,   1914,   252,  400.     .T.  (^hem.  Soc, 

1915.  108,  i.,  385. 
TRiCHLOROAfETir  acid,  about  SI -7  grms.,  is 
triturated  with  5  c.c.  of  water,  and  the  mixture 
is  added  to  an  aqueous  solution  of  hexamethylene- 
tetramine  (70  grms.  in  115  c.c):  by  keeping  the 
solution  in  a  freezing  mixture,  hexamethyleiie- 
tetraniine  trichloroacetate.  CjHjjNi.CCla.CO.H, 
is  rapidly  precipitated.  .A  solution  of  the  con- 
centration I  :  400  completely  prevents  bacterial 
jtrowth  and  has  about  the  same  anti-bacterial 
action  as  that  of  a  1  :  SO.OOO  solution  of  formalde- 
hyde. 

Hexamelhylenelelrdm'utr  ;     Compounds  of .     L. 

Vanino  and  A.  Schinner.  Arch.  Pharm.,  1914, 
252,  449 — 159.  J.  Chem.  Soc.  1915,  108,  i.. 
385—380. 

<"ON'TR.\RY  to  statements  in  the  literature,  hexa- 
methylenetetramine  and  salts  of  copper,  cadmium, 
iron,  cobalt,  and  nickel  in  aqueous  solution  readily 
yield  additive  compounds  provided  the  solution 
is  sufficiently  concentrated.  The  brownish-yellow 
<-uprichloride,  C6lIi^N4,2Cuf'lj,  green  cupriacetate, 
<',H,jN.,2ru(0Ac)j"  cobaltonitrate,  2C,H,3Ni. 
<'o(N03)j. 911,0,  red,  crv.stalline  powder,  nickelo- 
nitrate,  20,H,2N,.Ni(N63)j.9n^O.  green  powder. 
<admisulphate,  CellioXi.CdSOj.tiHjO,  colourless, 
prismatic  cry.stals.  manganochloride,  2CjH,2N4, 
MnCl;,8HjO.  colourless,  prismatic  crystjils,  calci- 
<-hloride,  2C4HijN4.f'aCl2,(in20,  colourless,  crystal- 
line powder,  and  mercurocyanide,  CeHuN,. 
SHg(CN)j,liHjO,  coloiu'less.  hexagonal  crystals, 
have  been  prepared.  Hexamethylenetetramine  in 
dry  benzene  react~s  with  an  excess  of  phthaloyl 
■chloride  to  form  a  gelatinous  precipitate  ;  this  is 
converted  by  drying  into  a  colourless,  horny 
substance,  which  appears  to  have  the  composition 

<'.H..N4,C.H.  <gg'-_>0. 

Tetramrlhylfiiedinren  diperoxide.  Hi/drogen  per- 
oridr.  II.  C.  von  Girsewald  and  H.  Siegens. 
Ber..  1914.  47,  24ti4— 24t}9.  J.  Chem.  Soc.  1915, 
108,  i.,  387—388.     (See  also  this  J.,  1912,  1058.) 

When  a  solution  of  the  condensation  product  of 
formaldehyde  and  urea  in  nitric  acid  is  treated 
with  hydrogen  peroxide,  or  when  a  mixture  of 
urea.  .'iO"„  hydrogen  peroxide,  and  35  "„  form- 
aldehyde solution  is  treated  in  the  cold  with 
nitric  acid  (sp.  gr.  1-4).  tetramethylenediurea 
<Iipero\ide  separates  in  needles,  m.pt.  above 
175'  C.  (decomp.).  The  new  substance  is  sparingly 
soluble  in  most  solvents,  but  dissolves  in  nitric  and 
sulphuric  acids  ;  when  Ijoiled  with  dilute  acids 
•or  alkalis  it  is  quantitatively  resolved  into  its 
constituents    or    their    decomposition     products  ; 


it  explodes  when  heated  directly  by  .a  flame. 
Hydrazine,  formaldehv dc.  and  hydrogen  peroxide 
also  condense,  giving  an  organic  peroxidic substance. 

Chiniim'w  ac'ul  ;    Dclerlloii  of .      D.  .Schenk  and 

II.  Burmeister.   I'hariu.  /i-it..  1915.  60,213 — 214. 
.1.  (hem.  .Soi-.,   1915.   108,  ii..  3S2. 

The  test  recoumiended  depends  on  the  oxidation 
of  the  cinnamic  acid  to  Ipenzaldehyde,  and  the 
identitlcation  of  this  by  its  odour  and  by  its 
reaction  with  i)henol  and  sulphuric  acid.  The 
substance  to  lie  tested  is  acidified  with  phosphoric 
acid  and  extracted  with  ether;  the  ethereal 
solutioii  is  then  shaken  witii  sodium  carbonate 
solution,  the  aqueoiis  layer  is  separated,  i'xlra<-ted 
twice  with  ether  (this  is  essential,  particvdarly  in 
the  case  of  fruit  juices,  in  order  to  remove  small 
quantities  of  furfural  com|)ounds).  and  very  dilute 
potassium  permanganate  solution  is  added,  drop  by 
drop,  until  the  pink  colour  is  only  just  discharged. 
The  solution  is  now  exti'acted  with  ether,  the 
ethereal  solution  is  treated  with  10  drops  of  an 
ethereal  5%  plienol  solution,  allowed  to  evaporate 
at  the  ordinary  temperature,  and  a  few  drops  of 
concentrated  sulphuric  acid  are  added  to  the 
residue.  A  yellow  coloration  is  obtained,  even 
when  the  quantity  of  benzaldehyde  formed  from 
the  cinnamic  acid  is  too  small  to  be  identified  by 
its  odour.  The  furfural  compounds  which  may  be 
present  give,  if  not  removed  completely,  a  faint 
orange  coloration,  which  cannot  be  mistaken  for 
that  yielded  by  benzaldehyde.  Benzoic  acid,  if 
present  in  addition  to  cinnamic  acid,  may  be 
detected  bv  a  test  described  bv  Fleurv  (this  J., 
1913,  1127). 

Dibroinmnelhyl    ether,   and    dihromo-    and    di-iodo- 

rnethane  ;     Netv   method   of  preparation   of . 

V.  E.  Tischtschenko  and  I.  Ij.  Rabcevitsch- 
Zubkovski.  J.  Russ.  I'hvs.  Chem.  Soc.  1914, 
46,  705—708.    J.  Chem.  Soc,  1915,  108.  i.,  370. 

Pure  dibromomethyl  ether  may   be  obtained  in 

00%    yield    by    adding    red    phosphorus,    trioxy- 

methyiene,  and  bromine  gradually,  with  agitation 

and  cooling,  to  water,  the  trioxymethylene  being 

i    taken     in    somewhat    less    than    the     theoretical 

i   quantity:      2P  +  10Br-^3H2O +10CH,O  =2n3P04 

j    +5(CH,Br)20.     Dibromomethane  maybe  prepared 

'    in  highly  pure  condition  and  in  about  60%  yield  by 

the  action  of  aluminium  liromide  on  dibromomethyl 

;    ether,    the    mixture    being    heated    gradually    to 

175° — 180°  C.      Di-iodomethane  may   be  obtained 

similarly    by    heating   aluminium    iodide   and    di- 

iodomethyl  ether  together  gradually  to  120°  C. 

Cijanamide  ;   Relation  of to  vrea.    Constitution 

of  cyanamide  and  the  mechunism  of  its  polymerisa- 
tion. Con^tittdion  of  carbamides.  II.  E.  A. 
Werner.  Chem.  Soc.  Trans.,  1915,  107,71.5 — 728. 

The  author  considers  that  an  explanation  based 
on  the  tautomeric  nature  of  cyanamide  is  more  in 
accord  with  the  observed  facts  in  regard  to  the 
accelerating  influence  of  acids  and  bases  on  the 
polymerisation  of  this  substance  than  is  the  ionic 
hypothesis  suggested  by  (Jrube  and  Kriiger  (this  .T., 
1914.  75)  and  .Morrell  and  Burgen  (this  ,1.,  1913. 
1155).  The  acidic  form,  XH  :  C  :  NH,  may  be 
stipposed  to  pass  into  the  liasic  form,  CN-NH,,  or 
vire  versa  through  a  phase  such  as 

\XH.  \nH— 

and  by  the  union  of  two  of  such  structures  di- 
( yanodiamide  would  be  formed.  The  action  of 
I'itrous  acid  on  ■  yanamide  affords  evidence  of  the 
existence  of  an  equilibrium  mixture  of  the  two 
forms  in  solution,  as  whilst  with  sodium  nitrite 
and  acetic  acid  no  gas  was  liberated,  when  sulphuric 
acid  was  used  less  tlian  half  the  theoretical  quantity 
of  nitrogen  was  liberated,  and  much    cyanamide 
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remained  uucliaiiged,  presumably  The  iuiino-loim, 
wbilst  tlie  amino-form  had  been  immediately 
decomposed.  C'yaiiamide  is  very  resistant  to 
Jiydrolysis,  a  fact  which  tends  to  show  that  it 
does  not  stand  to  urea  in  the  relation  of  nitrile 
to  amide  and  affords  further  evidence  in  favour  of 

/NH3. 
the  author's  lu'ea  formula  NH  :  C(,    I  Dihite 

acids  lead  far  more  to  polymei'isatiou  than  hydro- 
lysis, wliich  appears  only  to  occur  qua)ititativcly 
when  sufficient  acid  is  present  to  convert  com- 
pletely the  vu-ea  into  its  salt,  and  so  little  water 
that  this  salt  is  not  dissociated.  Thus,  whilst 
nitric  acid  iu  moist  ether  gives  an  almost  theo- 
retical yield  of  urea  nitrate,  fuming:  liydrochloric 
acid  leaves  tiie  cyanamide  unchanged,  the  amount 
of  water  being  here  sufficient  to  pre\ent  the 
formation  of  urea  hydrochloride.  Cyanamide 
cannot  therefore  Ije  liydrolysed  to  urea  in  the  free 
state  (cyclic  structure)  and  hence  the  liydrolysis 
does  not  take  the  normal  course,  as  would  be 
expected  if  urea  had  the  ""  caibamide  "  structiure. 

—a.  F.  M. 

Anhydrous  solids  ;  Prcparaiion  of .    W.  R.  G. 

Atkins  and  E.  Or.  Wilson.     Chem.  Soc.  Trans., 

1915,  107,  916— 91S. 
TilE  material  is  distilled  with  a  mixtin-e  of 
anhydrous  benzene  and  absolute  alcoliol,  as  in 
Young's  method  for  the  preparation  of  anhydrous 
liquids.  Dehydration  is  complete  wlien  tlie  boiling 
point  (68-25°"C.)  of  the  alcoliol-benzene  binary 
mixture  of  constant  boiling  point  is  reached. 
Anhydrous  te^mlose,  maltose,  and  starch  liave 
been  prepared  in  this  way. — F.  Sodn. 

Dctertninaiioii    of    nitrogen   by    KjrIdaTd's    method. 
Nolte.     Sec  XXIII. 

Patents. 

Acetaldchyde     from     (iceiylenc  ;      Process     for     the 

■inanuicicturc  of .  Consortium  f .  Klektrochem. 

Industrie  G.  m.  b.  H.,  Nuremberg,  Germany. 
Eng.  Pat.  17.017,  Nov.  28,  1913.  Addition  to 
Eng.  Pat.  16,848  of  1913,  dated  July  27,  1912, 

See  Fr.  Pat.  460,553  of  1913  ;    tliis  J.,  1914,  42. 

Acetic  acid ;  Manufacture  of [from  acet- 
aldchyde]. Consortium  f.  Elektrochem.  Ind., 
Niirnbcrg,  Germany.  Ene.  Pat.  7418,  !Mar.  24, 
1914.    Under  Int.  Conv.,  July  25,  1910. 

See  Fr.  Pat.  4.60,971  of    1913  ;    this  J.,  1914,  42. 

Acetylene  ;   Manufacture  of  haloid  hydrof/cn  additive 

products    of .        G.    W.    .Tohnson,    London, 

From  Chem,  Fabr.  Griesheim-Elektron.  Frank- 
fort, Germany.   Eng.  Pat.  21,134,  Sept.  18,  1913. 

See  Fr.  Pat.  462,711  of  1913  ;    tliis  .J.,  1914,  277. 

Ethane  from  ethylene  and  hydrogen  ;   Process  for  the 

■prodticlion    of    ynirc by   the   aid   of   catalytic 

agents.  Elektrochemische.  Werke  G.  m.  b.  H., 
Berlin.  Eng.  Pat.  23.347,  Oct.  15,  1013.  Under 
Int.  Conv.,  Oct.  15,  1012. 

See  Ger.  Pat.  26.5,171  of  1012  ;  tliis  J.,  1913,  1087. 

Anhydrides;    Manufacture  of  organic  acid ,  or 

of  mi.rttircs  of  such  anhydrides  with  their  acid.'i. 
R.  :Miiller,  and  Deutsche  Celluloid  I'alnik, 
Eilenburg,Gprniany.  Eng.Pat.5773.March  6,1914. 

See  Fr.  Pat.  468,963  of  lb  14  ;   this  J.,  1914,   985. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I'atext. 
Photographic  colour  printing  process.    J.  E.  Tliorn- 

ton,  London.    Eng.  Pat.  13,711,  June  3,  1914. 
The  paper  or  other  material  on  which  a  coloured 


print  is  desired,  is  provided  with  a  nmlti-coloureiJ 
layer  of  sensitised  colloid.  The  colloid  may  be- 
gelatin,  fish  glue,  albumin,  gum,  starch,  or  a 
mixture  of  these  and  may  be  sensitised  with  silver 
salts  or  liichromate,  The  colloid  is  coloured,  in 
regular  or  uregular  patterns  of  dots  or  lines  or 
both,  with  dyes  which  are  fast  to  the  colloid  or  can 
be  mordanted,  but  which  do  not  render  it  insoluble. 
Two  methods  may  be  used  for  applying  tiie  colloid, 
etc.,  to  the  support.  The  dyed  coUoid  may  b& 
applied  by  means  of  an  intaglio  roller  or  similar 
device,  a  separate  printing  lieing  required  for 
each  colour  and  very  acciu'ate  registration  being 
necessary  ;  or  the  colloid  may  be  first  applied  as  a. 
uniform  coating  and  then  coloured  by  successive 
application  of  the  various  dyes  ;  by  printing  in 
crossed  lines  and  dyeing  the  i-emaming  spaces  by 
treatment  of  the  whole  siu'face,  the  necessity  of 
accurate  registration  is  avoided.  In  either  method 
the  seusitiser,  if  silver  salts,  is  applied  with  the. 
colloid,  bvit.  if  bichromate,  may  be  added  by 
subsequent  soaking.  After  exposure  through  a. 
coloured  negative  the  print  is  developed  so  as  ta 
remove  the  unexposed  parts  ;  where  bichromate 
has  been  used  as  sensitiser  this  is  done  by  washing 
as  in  the  carljon  process  ;  w  here  silver  has  beerk 
used  tlie  print  is  first  developed  and  fixed  in  the 
usual  way,  then  treated  with  bicliromate  or  other 
suita,ble  substance  to  bleach  the  silver  image  and 
harden  the  colloid  in  proportion  to  the  amount  of 
image,  and  finally  washed  from  tlie  back  to  remove 
the  unexposed  parts.  A  fineness  of  grain  of  about- 
200  to  the  inch  is  recommended. — B.  V.  S. 


XXIL -EXPLOSIVES ;    MATCHES. 

Theory  of  nitrating  ini.vlurcs  in  i/-s  application  to 
the  niiro-dcrivatives  of  naphthalene.  Saposhnikov. 
Sec  III. 

Patent.'?. 
E.rplosii^c    substances.       E.rplosifes    [  ;     Stabilisers 

for ].     H.  Stoltzenberg,  Breslau,  Germany. 

Eng.  Pats.  (A)  5736  and  (B)  5737,  Mar.  6,  1914. 

(A)  Explosives  detonating  when  heated  or  under 
percussion  are  obtained  by  causing  betaine  to 
combine  with  acids  rich  in  oxygen  such  as  nitrous, 
nitric,  chromic,  chloric,  perchloric,  or  perman- 
ganic acids.  For  example  by  evaporating  betaine 
witli  permanganic  acid  a  crystalline  compound. 
Bet.  HAlnOj,  is  obtained,  which  is  soluble  in  water 
and    detonates    at    120°  C.    or    under    percussion. 

(B)  Betaine  or  compounds  of  betame  are  incor- 
porated with  explosives  to  increase  the  stability 
by  combining  with  liberated  oxides  of  nitrogen 
to  form  addition  compounds,  which  may*.be 
heated  above  their  melting  point  without  rlecom- 
posing.  Examples  of  such  nitrate  explosives 
are: — Amilxronitc.  containing  nitroglycerin,  25; 
betaine  nitrate,  36  ;  wheat  flour,  38-5  ;  and  tietaine, 
0-5  "^o-  Somniol.  containing  ammonium  nitrate,  94  j 
rosin,  3  ;  and  betaine,  3  °g. — C.  A.  M. 

E.rplosices  suitable  for  use  in  firearms.  \V.  ilacnab, 
London,  and  B.  J.  Fliirscheim,  Fleet.  Eng.  Pat. 
24,702  of  1913,   date  of  appl.,  May  29,  1914. 

A  POI.YNITRO  derivative  of  an  aromatic  amine, 
containing  at  least  4  nitro  groups,  is  mixed  with  a 
nou-cxplosive  coUoid  (gelatin,  rubber,  kauri  gnm> 
or  with  a  nitrate  (barium  nitrate,  lu'ea  nitrate)  or 
nitro-guanidine,  or  mixtures  of  one  or  more  of  these 
in  approximately  specified  proportions.  Ex- 
amples: — (1)  Tetranitro-aniline,  90;  gelatin,  10- 
parts.  (2)  Tetranitro-aniline,  70  to  80  :  urea 
nitrate,  25  to  15  ;  india-rubber,  5  parts.  (3)  Tetra- 
nitro-aniline, 85  to  90  ;  barium  nitrate.  10  to  5  ? 
and  kauii  gum,  5  parts. — C.  A.  .M. 
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L'j-pliis, (.:.,.     (J.  .S|,i,:i.  \ini.f.     Kug.  Pat.   14.001. 

.liiMC    lU.    1!)14. 
JSiCE  Ft.  Pat.  47;;.2lil  of  UtM  :    (his  .T..  I01,">.  .'iTO. 

(oleaginous  fiHimi  ami  (ihxorhi'iit  matrriul  for  use  in 
the  mo II uf art II re  of  linoleum  and  the  like  and 
flynamite.     Kiip.  Pal.  17.4 l:i.     See  XUl. 


XXIIL— ANALYTICAL  PROCESSES. 


1))/  the 
on  .ind 
I.  .Mag.. 


iliijh     /<  )/./;rr«/»n'.s- ;      Kslimilion     of 

methiii!  of  roloiir  idenlili/.  V.  C.  Vaicr> 
B.  ]\  Duddiiiit.  .Nat.  Phvs.  I>al).  Phil 
i!»i:>.  30,  34— o;:. 

A  PREI.IMIXAHY  iioto  is  ffivcii  of  a  method  l>y  which 
the  ■'  true  "  as  di>tiniiiiislirtl  fpoiu  tlu'  "■  lilack 
t>ody  "  t^niperaturi's  of  ini'aiidosient  sulistaines. 
such  a.s  metal  or  oarl)on.  r.idialing  in  tlie  open,  were 
oht*ined  with  fair  aiiuraey  (I — 2"„)  whieh.  in  the 
Authors'  opinion,  will  he  increased  as  tlie  result  of 
further  investii^ation.  In  tliis  method,  hy  wliich 
the  correct  result  for  ineUintr  platiiunu  was 
«i>tained.  the  total  luminous  radiation  (white  light) 
from  a  hlaok  body  is  made  identical  in  colour  with 
that  from  the  sid)stance  under  examination,  hy 
iidjustini;  the  temperature  of  the  former  until 
■colour  identity  is  obtained  in  the  field  of  a  Lnmmer- 
Brodhim  photomet<>r.  Consideration  of  the  principal 
factors  and  limitations  of  the  method  showed  that 
iiccurate  resvdts  were  ohtainaMe  so  loni;  as  the 
bodies  employed  acted  as  "  grey  "  bodies  through- 
out the  visible  .spectrum.  Formula;  were  deduced, 
•connecting  the  temperatures  of  carbon  and  tungsten 
filaments  with  their  respective  lumens  per  watt. 
Jind  found  to  hold  good  from  the  lowest  to  tlie 
highest  values  of  the  latter  ;  and  with  ordinary 
incandescence  lamps  the  metliod  was  found  to  be 
practically  independent  of  the  cooling  at  the  ends 
of  the  filaments.  The  colour  of  the  radiation  from 
melting  platinum  was  found  to  be  the  same  .as  that 
from  a  carbon  filament  lamp  operating  .at  2()5 
lumens  per  watt,  or  47-  watts  per  mean  spherical 
■candle,  or  approximately  :>-.S  watts  per  mean 
hori-iontal  candle. — W.  E.  F.  P. 

•Collodion  meml)rnnes  :    Use  of  - 


-foriillm-fillrntion 
and  jircsmtre  dialysifi.  ('•.  S.  Walpole.  Hiochein. 
J..  191.5,  9.  281— 2H7. 

'C'ylindi;ic.\l  bags  of  collodion  are  made  by  pouring 
an  alcohol-ether  collodion  solution  into  test-tubes. 
After  evaporation  of  the  solvent,  the  tube  is 
immersed  in  water  for  a  time,  and  then  the  collo- 
dion lining  can  be  easily  removed  ;  it  should  be 
stored  under  water.  Such  membranes  can  be  used 
for  the  filtration  of  tetanus  and  diphtheria  toxins, 
Jiut  they  lack  uniformity  and  do  not  withstand 
pressures  above  2  atm.  Flat  membranes  can  be 
made  with  remarkable  uniformity  by  pouring  the 
collodion  solution  on  to  a  levelled  glass  plated  and 
removing  the  film  under  water.  Films  m.ade  to  a 
standard  pattern  were  found  to  retain  quantita- 
tively all  the  antigens  experimented  with  ;  they 
filtered  rapidly  and  were  highly  permeable  to  saltJs 
and  water.  Tlioy  may  be  used  in  the  construction 
of  a  continuous  apparatus,  e.i/..  a  filter  press  for  the 
fdtration  and  pressure  dialvsis  of  toxins  (see  page 
SIO).— E.  H.  T. 

Tungsten       and      iun-istcn-chromium       compounds, 

[Delenninnlion   of  tungsten.]     V.   K.   Kantschev. 

J.  Kus,s.  Phv.s.  Cheni.    .Soc.  1914.  46,  72!> — 74''. 

J.  Chem.  Soc.  PJl.i.  108,  ii..  349— 3.">0. 

The    following    method    of    estimating    Ivingsten 

gives  exact  results,  and  is  far  more  rapid  than  that 

given  by  von  Knorre  (this  .T..  190.5.  292).     Exce.ss 

of   colourless   benzidine   hydrochloride   solution   is 

Added  to  a  hot  solution  of  the  tungstic  compound. 

find  the  precipitat.e  formed  filtered  oft  and  washed 


«itli  a  small  quantil>  of  water.  The  filter  and 
piecipi|;it.-  are  ruixeil  with  water  in  an  I'lilcnmeyer 
llasU.  .-iiid  titrate,!  nl  tit)  C.  with  .V  III  xidium 
hydroxide  solution  in  presence  iil'  pheiiolphl  lialein, 
the  contents  of  tlu'  llaslc  being  boiled  wlien  the 
end-jioint  is  appro.-iched  in  order  to  jirevent  the 
.action  of  atmospheric  carbon  dioxide  on  the 
indicator.  .Since  the  benzidine  tungstate  is  readilv 
li.\dr(>i\>,ed.  the  result  of  the  titration  gives  the 
total  tungstic  acid. 

Jli-omine   and   ehlorine  ;     Deli-niiinolion    of  ■ 


onjiiiiic  comiioiniils.      P.   W.   Kobertson.     Chem. 
Soc.  Trans..  19I.">.  107,  i)()2  -907. 

Oi!(;ANir  substances  ccmtaining  brnmine  or  chlorine 
give  up  the  halogen  completely  in  a  \olatile  form 
when  heated  with  a  mixture  of  chromic  and 
suli)huric  acids,  bromine  .and  hydrobnimic  acitl 
being  formed  ill  the  first,  and  clilorine.  hydrochloric 
acid,  and  clu'omyl  chloride  in  the  second  case. 
Sufficient  of  the  substance  to  give  h.alogen 
equivalent  to  about  9  c.c.  ot  .V/10  silver  nitrate  is 
weighed  into  a  flask  of  about  70  c.c.  capacity  with 
a  ground  glass  stopper  fitted  with  inlet  .and  exit 
tubes.  4  to  ti  grins,  of  chromic  acid  is  a<hled.  and 
the  exit  tube  conne<ted  to  a  Peligot  .al>.sorption 
tube  containing  10  c.c.  of  10%  .sodium  hydroxide 
solution  and  10  c.c.  of  hydrogen  peroxide  solution, 
to  which  is  connected  a  seconil  absorption  tube 
containing  .sodium  hydroxide  solution.  25  to 
30  c.c.  of  sulphuric  acid  is  added  through  the  inlet 
tube  and  a  slow  current  of  dry  air  passed  through. 
The  flask  is  gradiually  heated  after  the  initial 
reaction  is  over,  the  reaction  being  completed 
in  45  to  CO  nunutes.  The  contents  of  the  absorption 
tubes  are  then  acidified  with  nitric  acid,  10  c.c.  of 
iV/10  silver  nitrate  added,  and  the  excess  titrateil 
wth  standard  thiocyanate.  If  chlorine  is  present, 
tlie  chromate  formed  is  decomposed  by  heating  the 
alkaline  peroxide  solution  to  boiling  before  acidify- 
ing, and  the  silver  chloride  is  filtered  off  before 
titrating.  To  obtain  accurate  results  the  standard 
.solutions  must  be  standardised  by  making  a  blank 
experiment  with  potassium  bromide.  With  certain 
bromo-hydrocarbons  some  of  the  substance 
sublimes  unchanged  from  the  reaction  vessel. 
This  source  of  error  is  obviated  by  placing  a  short 
tube  containing  platinised  asbestos  between  the 
reaction  vessel  and  the  .absorption  vessel  and 
burning  the  volatile  matter  in  a  stream  of  oxygen. 
The  results  of  analyses  of  a  number  of  org.anic 
halogen  compounds  .are  tabulated  and  indicate  that 
the  method  is  capable  of  giving  very  accurate 
results.  The  method  is  not  applicable  to  the 
determination  of  iodine. — T.  C". 

Emergent  stem  correction  for  thermometers  in  creosote 
oil  distillation  flasks.     See  III. 

Modified  reduction  method  for  the  volumetric  deter- 
mination of  nilro-compounds.  Be  rrv  and  Col  well. 
See  111. 

Acidim.etric  determination  of  piiric  avid,  and  the 
interatmnic  chnnge  of  the  indicator,  metlnjl-red. 
Minovici  and  KoUo.     See  III. 

Colorimelric     determination     of    phosphoric     acid. 
Kiegler.     See  \'II. 

Determination    of    copper    in    commercial    copper 
sulphate.    Incze.    See  Vll. 

Determination  of  copper  in  commercial  copper 
sulphate  (rontainini/  iron).  \on  Wissell  and 
Kiispert.     See  VII. 

Action  of  ammonium  bromide  on  melallie  iodides. 
Guareschi.    See  VII. 
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DctcrminafioH  of  hydrogen  phosphide.    Eeekleben. 
See  VII. 

Diffusion  and  absorption  of  hydrogen  in  quartz  glass. 
Wiistuer.  See  VIII. 

Clemical    analysis    of    soils.     (1)  Von    Signiond. 
(2)  Mitsc-herlioh.     See  XVI. 

Action  of  normal  and  basic  lead  acetate  on  sugars, 
and  Rubner's  test  for  dextrose  and  lactose.  Eoger- 
son.     Sec  XVII. 

Determination  of  methyl  alcohol  in  presence  of  ethyl 
alcohol.     Wilks.     See  XVIII. 

Detection  of  methyl  alcohol  in  alcoholic  beverages. 
Takahashi.    See  XVIII. 

Determination  of  the  degree  of  homogenisation  of 
milk.   Von  Sobbe.   See  XIXa. 

Tests  for  hashish.    Beam.    See  XX. 

Detection  and  concentration  of  antigens  by  ultra- 
fillration,  pressure-dialysis,  etc.,  with  special 
referowe  to  diphtheria  and  tetanus  to.rins. 
Glenny  and  Walpole.     See  XX. 

Examination  of  officinal  copaiba  balsam.    Deussen. 
See  XX. 

Detection   of  cinnamic    acid.     Sclienk    and    Biir- 
meister.     See  XX. 

Patent. 

Quantitative  analysis  of  gaseous  niLrturcs  ;  Means  for 

vse  in  the .    Siemens  Bros,  and  Co.,  Ltd., 

London.  From  Siemens  und  Halske  A.-G., 
Nonnendamm,  Germany.  Eng.  Pat.  6767, 
Mar.  17.  1914.  Addition  to  Eng.  Pat.  28,943, 
Dec.  16,  1912. 

See  Ger.  Pat.  278,676  of  1913  ;  tbis  J.,  1915,  380. 


Trade  Report. 

Allied    Government    contracts.       Board    of    Trade, 

July  19,  1915. 
The  Board  of  Trade  announces  that  applications 
for  permission  to  export  to  Allied  countries  goods 
of  which  the  export  is  proliibited  by  Proclamation 
will  receive  special  consideration  it  it  can  be 
clearly  shown  that  the  goods  are  destined  for  the 
use,  directly  or  indirectly,  of  the  Allied  Government 
concerned  or  its  military  or  naval  forces.  Such 
applications  must  be  made  to  the  Secretary, 
t'onimission  Internationale  de  Ravitaillement, 
India  House,  Kingsway,  VV.C.  The  Commission 
will  not  recognise  as  evidence  of  the  official  destin- 
ation of  the  goods,  documents  issued  by  provincial 
military  or  naval  officers,  other  local  authorities, 
or  Government  contractors  in  the  country  to  which 
the  goods  are  to  be  exported,  unless  such  docu- 
ments are  formally  approved  in  writing  by  the 
competent  Department  of  the  Government  con- 
cerned. 

Applications  for  permission  to  export  goods 
which  are  ordered  by  firms  or  individuals  in  an 
Allied  country  for  purely  industrial  purposes,  and 
which  are  not  destined  for  the  use  of  an  Allied 
(iovernment  or  its  military  or  naval  forces  should 
lie  made  in  the  ordinary  manner  to  the  Secretary, 
War  Trade  Department,  4,  Central  Buildings, 
Westminster,  S.W. 


Book  Received. 

Practical  White  Sugar  Manufacture.  By 
H.  C.  Prinsen  Geerocjs,  Ph.D.  Norman 
Rodger.  St.  Dunstan's  Hill,  London,  E.C. 
184  pages.     lOJxei  in.     Price  12s. 

This   volume  supplements  the  author's   previous 


work  on  "  Cane  Sugar  and  its  Manufacture."  for 
it  deals  with  those  operations  in  the  sugar  factory 
which  determine  the  colour  and  purity  of  the 
finished  product,  namely,  the  clarification  of  the 
j\iice  and  syrup  ;  boiling,  ciu'ing.  and  finishing  the- 
white  sugar  ;  materials  required  in  the  manufac- 
ture of  same.  Well  known  processes  of  clarifica- 
tion are  described  in  order  to  omit  nothing 
essential,  but  the  more  recent  methods  of  clarifi- 
cation are  fidly  described.  The  latter  include 
interesting  modifications  of  the  double  car- 
bonatation  process  devised  by  Battelle  and 
Weini'ich,  the  Norit  process,  and  others.  The 
choice  of  a  method  might  seem  difficult  in 
view  of  the  numerous  processes  described,  yet 
is  mainly  decided  by  local  circumstances.  If 
the  factory  is  to  produce  white  sugar  per- 
manently, the  transparency  of  the  juice  and 
syrup  is  of  even  greater  importance  than  their 
colour,  so  that  a  filtration  system  of  clarification 
should  be  adopted,  the  choice  lying  between  single 
and  double  carbonatation.  On  the  other  hand,, 
if  both  white  and  raw  sugars  must  be  produced 
from  time  to  time,  it  is  desirable  that  the  apparatus, 
for  clarification  should  be  applicable  in  both  ca.ses. 
Complete  filtration  of  the  juice  must  now  be 
abandoned  and  the  usual  defecation  with  lime 
when  producing  raw  sugar  must  be  supplemented 
Ijy  a  powerful  bleaching  action  when  white  sugai* 
is  to  be  made.  In  either  case,  the  purification  of 
the  juice  due  to  the  removal  of  non-sugars  is  of 
minor  importance.  The  author  expresses  a  much 
more  favourable  opinion  of  single  carbonatation 
than  in  his  earlier  work,  for  he  now  regards  single 
carbonatation  as  aihisable  in  factories  definitely 
intended  for  white  sugar  manufacture,  althougL 
the  more  costlydouble  carbonatation  is  the  ideal 
method  for  white  sugar. 

The  advantages  and  disadvantages  of  the  differ- 
ent systems  of  clarification  are  described,  and  a, 
chapter  is  devoted  to  the  comparative  costs.  The 
daily  working  expenses  depend  on  the  cost  of  the 
necessary  chemicals  in  diiterent  countries,  also  on 
the  number  and  pay  of  the  workmen,  all  of  which 
are  variable  factors.  The  quantities  of  materials 
required  for  treating  juice  from  1000  tons  of  cane 
by  the  different  systems,  are  .stated  so  that  the 
working  cost  may  be  easily  calculated  in  any  given 
locality.  This  is  illustrated  by  an  example  from 
a  Java  factory  indicating  the  cost  of  materials  and 
labour  when  producing  wliite  sugar  by  two  alter- 
native methods,  viz.,  by  sulphitation  and  by  double 
•carbonatation. 

Part  II.  deals  with  the  vacuum  pan,  crystallisers, 
and  centrifugals  when  treating  syrup  intended  for 
white  sugar.  This  section  includes  outline  schemes. 
for  producing  one  grade  only,  or  different  grades, 
of  white  sugar,  and  calcidations  of  capacities  of 
vacuum  pans  and  crystallisers  in  each  scheme. 

Part  III.  deals  with  the  composition  of  the 
materials  required  for  white  sugar  production, 
and  methods  of  analysing  same. 

The  manufacture  of  pure  white  sugar  direct 
from  the  cane  is  the  result  of  umch  patient  work 
in  the  factory  and  the  laboratory.  Dr.  Geerligs. 
has  here  reituced  it  to  a  simple  mathematical 
formula.  He  clearly  indicates  that  the  technique 
of  white  sugar  manufacture  is  daily  progressing,, 
but  his  comprehensive  survey  of  past  and  present 
methods  and  appliances  forms  a  valuable  and 
very  practical  guide  to  our  Colonial  sugar  pro- 
ducers and  their  chemists.  The  work  should  also- 
interest  chemists  in  allied  industries  and  com- 
mercial men  connected  with  the  sugar  market- 
The  publisher  has  done  bis  part  in  producing  this. 
\oIume,  which  is  well  illustrated  and  indexed. 

T.  H.  P.  H. 
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Official  Notice. 


NEW  CLASSIFICATION"   OF  THE  ME.MBERS 
OF  THE  .SOCIETY. 

(See  this  Journal,   July  31st,    1915,   745). 

Out  ot  2500  possible  replies  to  the  Council's 
C'l.-vssincation  circular,  already  1500  have  been 
received.  The  information  furnished  will  be  of 
the  greatest  service.  The  President  cordially 
thanks  those  members  who  have  so  promptly 
responded  to  his  request,  and  asks  those  who  have 
not  yet  sent  in  their  cards,  to  post  them  without 
delay,  so  that  the  work  ot  sorting  and  classification 
juay  be  commenced. 


Canadian  Section. 


Meeting  held  at  Toronto,  on  Friday,  Idth  Fehniarij, 
1915. 


PROF.    J.    W.    BAIX    IX    THE    CHAIR. 


BAKING     QUALITIES     OP     FLOURS     FROM 

ORADES  OF  WHEAT  FROM  THE  CANADIAN 

WESTERN    PROVINCES. 

BY    PROF.    R.    HARCOURT. 

Practically    all    the    wheat    grown    in    Western 
Cana<la  is  sold  on  the  basis  of  its  "  grade."     The 


Canada  Grain  Act  divides  grain  into  five  general 
classes,  which  it  names  :  "  No  grade,"  "  con- 
demned," ■•  rejected,"  "  commercial  grade,"  and 
"  statutory  grade."  Parliament  has  defined  four 
grades  ot  western  spring  wheat,  viz.,  No.  1,  hard, 
and  Nos.  1 ,  2,  and  3.  Nurt  hern,  whilst  the  .Standards 
Board  has  also  defined  three  grades,  Nos.  -4,  5,  and 
6,  Northern.  Wheat  ot  any  of  the  six  grades  of 
Northern  may  fall  under  the  general  categories  of 
"  no   grade,"    "  condemned,"   or   "  rejected." 

For  some  years  the  author  has  milled  the 
wheats  on  a  small  experimental  mill  and  made 
comparative  baking  tests  of  the  floius  protluced. 
The  quantity  of  wlieat  milled  does  not  alYord  a 
good  basis  to  determine  the  yield  of  Hour  which 
the  wheat  is  capable  ot  producing,  consequently 
no  figures  are  gi\en  on  this  important  aspect  of  the 
subject.  The  baking  tests  were  made  under  con- 
ditions as  uniform  as  possible.  Each  loaf  was 
made  from  340  grnis.  of  Hour.  Tlie  quality  of  the 
bread  is  expressed  by  allowing  100  marks  each  for 
colour,  texture,  and  appearance  of  the  bread 
tro7u  the  liighest  grade  of  wheat  in  each  series, 
and  then  giving  the  others  a  higher  mark  in  pro- 
portion as  they  were  better  tliau  the  standard, 
or  lower  it  poorer  in  quality.  The  following  are  the 
results  for  the  crops  of  foiu-  different  years.  Wliile 
the  results  of  only  one  test  are  given,  many  others 
were  made  and  these  are  representative  figures. 

In  most  cases  No.  4  Northern  is  as  low  a  quality 
as  it  \vill  Ije  profitable  to  mill.  The  amount  of 
wheat  grading  No.  1  is  becoming  less  and  less 
and  from  a  practical  point  is  not  an  important 
grade.  Indeed  during  some  years  we  were  unable 
to  procure  a  sample.  In  the  case  ot  the  1911  crop 
the  highest  grade.  No.  1  Northern,  did  not  give 
as  strong  a  flour  as  Nos.  2,  3,  and  4  Northern. 
This  was  well  recognised  in  the  trade.  Why  it 
was  so  much  poorer  than  lower  grades  is  not 
evident,  but  it  was  a  larger  and  plumper  berry 
and  apparently  more  starchy.  The  summer  of 
1912  was  a  very  wet  one  ;  even  through  the 
harvesting  and  tlireshing  season  there  was  much 
rain  and  some  wheat  was  graded  tough.  The 
excessive  volume  of  the  loaf  from  No.  4  Northern 


Results  of  baking  leala  made  nillt  flour  from  the  various  grades  of  wheat  of  four  different  years. 


Quality  of  bread 

Wet  gluten, 
% 

Wa  er  absorp- 
tion, %. 

Weight  of 
loaf. 

Size  of  loaf. 

N:ime. 

Colour. 

Texture. 

Appearance. 

Carno. 

(Crop 

1911) 

Ho.  1   Nurthcrn     . . 

37-53 

67-0 

505 

2580 

100-0 

100-0 

.,2 

38-17 

()'.l-4 

507 

29S0 

103-0 

105-0 

11)50 

.,3 

42-33 

BT-l 

500 

2990 

103-0 

102-0 

104  0 

..4 

38-33 

7:!-7 

518 

29-iO 

104-0 

104-0 

104  0 

..5 

37-40 

77-0 

535 

2600 

96-0 

99-0 

103-0 

"6     ;: 

35-97 

77-1 

538 

2140 

92-0 

900 

90-0 

■No.  I  Hard    

41-03 

(Crop 
65-8 

1912) 

502 

2780 

100-0 

100-0 

100-0 

,,    I  Northern     . . 

41-2:t 

70-0 

523 

2350 

100-0 

100-0 

„    2 

43-80 

7:(-7 

527 

2900 

100-0 

99-5 

101-0 

.,    » 

40-40 

73-7 

529 

2750 

95-0 

98-0 

,.    ■« 

41-45 

72-3 
(Crop 

519 
1913) 

3030 

98-0 

101-0 

103-0 

2Jo.  1  Hard    

36-20 

700 

517 

2670 

lOO-O 

100-0 

100-0 

„    1  Northern     . . 

38-30 

69-4 

522 

2020 

99-5 

90-0 

100-0 

..2 

30-45 

69-4 

523 

2620 

99-0 

98-0 

98-0 

.„   s 

36-70 

73-2 

523 

2380 

99-0 

97-0 

..    * 

37-30 

72-3 
(Crop 

528 
1914) 

2320 

98-0 

95-0 

96-0 

2fo.  1  Nortliern     . . 

39-95 

64-7 

500 

2000 

ion-0 

100-0 

100-0 

,.2 

43-35 

63-2 

504 

2900 

lOO-ll 

102-0 

98-0 

..3 

44-20 

65-3 

504 

2900 

99-0 

97-0 

90-0 

.,    * 

40-20 

09-4 

522 

2740 

95-0 

90-0 

95-0 

„    0 

36-50 

71-2 

533 

2310 

90-0 

80-0 

80-0 

..0 

40-0 

74-1 

536 

2490 

90-0 

82-0 

85-0 
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was  characteristic  of  the  crop.  In  1913  and  1914 
the  quality  of  the  fjour  appeared  to  fall  off  with  the 
lower  grades.  In  all  these  cases  no  attempt  was 
made  to  determine  the  yield  of  flour.  This  is  an 
important  point  and  one  which  must  be  taken  into 
consideration  in  airiving  at  any  just  valuation 
of  the  different  grades  of  wheat. 


Yorkshire  Section. 


ANALYSIS    OF    TANNING    MATERIALS. 

Beply  to  Dr.  Callan. 

by  h.  gabnek  bennett,  m.sc. 

In  this  Journal,  1915,  p.  646,  some  criticism 
is  offered  by  Dr.  Callan  as  to  the  detannisation 
efiected  in  the  method  of  tannin  analysis  recently 
•suggested  by  the  WTiter  (this  J..  1914.  1182). 

In  testing  for  complete  detannisation  Callan 
uses  the  metaphosphoric.  salt  and  gelatin  test 
devised  by  Stiasny.  and  states  that  this  ■'  will  not 
show  150  mgms.  of  gallic  acid  in  50  c.c,  which  is 
about  the  maximum  amount  of  gallic  acid  likely 
to  be  present  in  a  detannised  solution  even  after 
concentrating  to  half  its  volume."  Both  points 
involved  in  this  statement  may  be  seriously  ques- 
tioned. 

1.  The  writer  finds  that  a  0-3%  solution  of  gallic 
acid  (i.e.,  150  mgms.  for  50  c.c.)  gives  a  distinct 
turbidity  with  Stiasny's  test,  indicating  the 
apparent  presence  of  tannin.  A  solution  of  gallic 
acid  any  stronger  than  tliis,  e.g.,  a  0-5%  solution, 
will  give  a  very  decidedly  positive  result  with 
Stiasny's  test,  which  is  useless  therefore  for  dis- 
tinguishing tannin  from  gallic  acid  iu  such  solutions. 
Indeed,  Stiasny  himself  has.  in  correspondence 
with  the  \vriter.  repudiated  his  o^vn  test  as  "  un- 
reliable in  the  presence  of  gallic  acid."  Further, 
tests  with  solutions  of  catechin  (the  typical  non- 
tannin  of  the  catechol  tans)  have  shewn  that 
Stiasny's  test  is  even  more  unreliable  in  the  presence 
of  catechin  than  in  the  presence  of  gallic  acid, 
decidedly  positive  results  being  obtained  in 
solutions  containing  less  than  0-3  °o  catechin. 

2.  It  is  by  no  means  certain  that  the  gallic  acid 
(or  catechin)  in  non-tan  filtrates  never  exceeds 
0-3%.  In  the  present  official  method  of  analysis 
the  total  non-tannins  are  such  as  frequently  to 


exceed  this,  especially  in  the  cases  of  babla,  lentisco, 
and  gamVjier  ;  and  in  the  first  and  last  of  these  the- 
proportion  of  gallic  acid  and  cat«chin  respectively 
of  the  total  non-tannins  is  known  to  be  very  large, 
and  may  easily  exceed  0-3  %  "^  the  non-tan  filtrates.. 
Fiirther,  in  the  autlior's  method  of  analysis, 
although  the  dilution  is  greater,  the  proportion  of 
non-tans  absorbed  by  the  hide  powder  is  also 
much  less,  so  that  in  this  case  also  the  percentage 
of  astringent  non-tans  may  easily  reach  the  point 
at  which  positive  results  are  obtained  with  Stiasiiy 's 
test.  In  the  author's  method  the  non-tannin& 
estimated  are  oft«n  more  than  double  the  amount 
estimated  in  the  present  official  method.  Again,, 
if  these  non-tan  filtrates  are  to  be  concentrated 
to  half  their  voUime  before  the  test  is  applied,  there- 
is  no  doubt  whatever  that  0-3%  solutions  of  gallic 
acid  and  of  catechin  will  be  obtained  with  many 
materials. 

3.  It  seems  to  the  writer  that  the  official  test  for 
detannisation  with  a  1%  gelatin  10%  salt  solution 
is  sufficiently  delicate  for  its  piu-pose.  It  will 
detect  one  part  in  100,000  parts  water  of  gallo- 
tannic  acid,  which  tannin  is  fairly  typical  of  the 
commercially  important  pyrogallol  group.  Even 
with  the  extra  dilution  proposed  by  the  writer 
this  test  involves  a  maximum  error  of  about  01  %. 
An  error  of  this  order  is  negligible  compared  with 
the  errors  of  up  to  12  0%  which  are  avoided  by 
the  author's  method  of  analysis.  ■  Well  may  Dr- 
Callan  conclude  concerning  this  method  that 
"  in  all  probability  the  gain  in  accuracy  owing  to 
the  reduced  absorption  of  non-tans  is  more  than 
the  error  introduced  by  the  non-absorption  of 
traces  of  tannin."  Tliis  is  particularly  true  when 
the  latter  error  has  not  yet  been  demonstrated. 
When  errors  of  up  to  120%  can  be  shewn  with 
a  maximum  experimental  error  of  01  %  ,the  search 
for  a  more  stringent  test  for  tan  seems  to  border 
upon  the  absurd.  All  the  tests  for  tan  yet  devised, 
more  delicate  than  the  gelatin-salt  test,  have  been 
found  to  give  a  positive  result  also  with  the 
astringent  non-tans,  which  fact  condenms  them 
in  testing  for  complete  detannisation. 

4.  In  the  same  paper  CaUan  records  experiments, 
with  the  author's  method  and  German  hide  powder. 
It  seems  futile  to  combine  a  method  devised  to 
reduce  the  alisorption  of  non-tans,  with  a  liide 
powder  calculated  to  increase  such  absorption. 
The  strong  affinity  of  German  hide  powder  for 
non-tannins  has  been  so  often  proved  and  is  so 
generally  known,  that  its  use  with  any  method  of 
analysis  is  now  thoroughly  discredited. 
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Catalytic  reoflions  and  catalytic  agents  for  tise 
therein.  J.  Y.  Johnson,  London.  From  Badische 
Anilin  und  Soda  Fahrik,  Lud^^^gshafen,  Ger- 
many.   Eng.  Pat.  S4t>2,  April  3,  1914. 

A  COMPLEX,  insoluble  compound  containing  one  or 
more  easily  replaceable  bases,  e.g.,  an  artificial 
sihcate  such  as  sodium  aluminate-silicate 
("  Permutit"),  is  treated  with  a  salt  of  a  catalytic 
metal  such  as  palladiimi,  nickel,  copper,  zinc,  or 
vanadium,  and  the  salt  reduced  with  hydrogen. 
The  catalytic  agents  thus  produced  may  be  used 


for  the  hardening  of  oils,  the  hydrogenation  or  de- 
hydrogenation  of  organic  compounds,  etc.  A. 
contact  mass  containing  a  vanadium  salt,  ])repared 
in  this  T^•av.  may  be  used  to  produce  sulphurie 
anhydride. — ^^■.  F.  F. 

Cutatxizcr  containing  silicon  and  process  for  making- 
the  same.  N.  Sulzberger,  New  York.  U.S.  Pat. 
1,143.332,  June  15,  1915.  Date  of  appl., 
Feb.  25,   1914. 

A  SILICATE  of  a  catalytic  metal  (such  as  nickel 
silicate)  is  rediiced  by  means  of  a  reducing  agent 
(such  as  hydrogen)  free  from  anti-catalytic 
material. — W.  N.  B. 
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BvaporaloT».   J.  F.  P.  Kestncr,  Lille,  France.   Eng. 
Pat.  12,124,   May   16,   I'JU. 

A  VERTK  AL  tufie  evaporfttor  of  the  cliniliing  film 
type  is  comliined  Arith  a  doiible-ohaniher  separator, 
in  such  manner  that  the  upper  ends  of  tlie  vertical 
tubes  of  the  evaporator  are  at  all  times  ahove  the 
higliest  level  of  the  liquid  in  the  separator.  Two 
evaporatoi"s  may  lie  combined  with  one  separator, 
and  valves  are  provided  so  that  the  liquid  being 
evaporated  may  circulate  throngh  one  or  both  of 
the  evaporators  and  one  or  both  of  the  chambers 
of  the  separator. — W.  II.  C. 

Separatltig  ligiiids  from  yuscs  and  vaponrs  ;  Appar- 

alus  for .    H.  E.  Theisen,  Munich,  Germany. 

Eng.    Pat.    590.5,    March   9,    1914.     Under    Int. 
Conv.,  Jan.  2,   1914. 

The  gas  entei-s  the  cylindrical  apparatus  through 
A,  and  deposits  most  of  the  liquid  dm-ing  its 
pa&sage   through  the  large    "  rest    chamber,"   B. 


It  then  follows  an  S-shaped  path  and  passes 
through  nozzle-like  perforations  in  tlie  l>afflo- 
plates,  E.  The  latter  are  tixeU  between  the  plates, 
E',  E2,  the  whole  forming  a  chamber,  which  can 
be  withdrawn  through  an  opening  at  the  side  of 
the  outer  casing.  The  gas  escapes  through  the 
upper  opening,  H. — W.  H.  (.'. 

Filters.    E.   G.   Adlani,   Bristol.    Eng.   Pat.  23^3 
Feb.   IS,   1915. 

CiKCULAB  blocks  of  compressed  pulp  arranged  in 
layers  are  separated  by  plates  having  circular 
corrugations  ;  the  plates  carry  outer  cyUndrical 
portions  which  unite  to  form  the  casing,  and  inner 
cylindrical  tubes  which  form  a  discontinuous 
central  passage.  Liquid  entering  by  the  annular 
space  between  the  ca.sing  and  the  blocks  passes 
radially  inwards  over  the  corrugated  plates,  from 
which  it  is  directed  by  baffles  on  to  the  filter  blocks, 
the  filtered  liquid  passing  from  the  blocks  into  the 
central  passage. — W.  F.  F. 

Filters.  E.  A.  Andrews,  Birmingham,  and  A.  E. 
Owen,  Darlaston,  Staffs.  Eng.  Pat.  18,090, 
Jvdy  31,  1914. 

The  filtering  medium  is  carried  in  a  circular  tray 
divided  into  radial  compartments  and  liaving  a 
wire  gauze  bottom.  The  tray  is  rotated  over  a 
system  of  stationary  jets  through  which  water  is 
delivered  in  order  to  clean  the  filterinc  medium. 

— VV.  F.  F. 


Crushing  awl  fine  yrinding  of  hard  suhstanccs  ; 
Process  and  apparatus  for  cffatiny  the  prrliminan/ 

.      E.    (\    P.    Marks,    London.      From     I*. 

Kretzmann,  Hankow,  Cliina.  Eng.  Pat.  6001, 
.March  10,   1914. 

A  cxTRRENx  of  air  is  used  to  separate  the  fine 
from  the  coarse  particles  as  they  leave  the  pre- 
liminary coarse-grinding  apparatus.  Tlie  finer 
particles  are  cari'ied  forward  by  the  current  of  air 
into  the  fine-grinding  mill  and  the  coarser  ones  are 
returned  to  the  preliminary  coarse-grinding 
apparatus. — W.  II.  C. 

JUi.ring.  stirring,  or  agitating  apparaiw.  A.  E.  and 
E.  S.  Allen,  Liverpool.  Eng.  Pat.  15,304, 
June  20,  1914. 

A  RECEPTACLE,  hemispherical  in  its  lower  part,  is 
provided  with  a  horizontal  rotating  shaft  passing 
through  the  centre  of  the  sphere,  and  carrying 
stirrers  or  boaters,  so  shaped  that  they  sweep 
practically  the  whole  of  the  spherical  surface. 

— W.  F.  F. 

Siirri>tg,  mixing  and  aerating  liquids,  powders  and 
graiyis,  and  dissolving  or  lixiviating  powdery, 
granular,  fibrous  and  the  lih'e  substances.  W. 
Janensch,  C'harlottenburg,  Gcrmanv.  Eng.  Pat. 
14,340,  June  15,  1914. 

By  means  of  intermittent  impulses  a  current  of 
air,  with  or  without  liquid,  is  forced  into  or 
sucked  through  a  tube  ending  near  the  bottom  of 
a  vessel  containing  the  liquid  and  other  materials, 
etc.,  to  be  mixed. — W.  F.  F. 

Inflammable   liquids;    Method   and   apparatus  for 

storing  and  delivering — .     H.   Hoffmann  Ap- 

paratebau-Ges.  m.  b.  H.,  Frankfort,  Germany. 
Eng.  Pat.  12.H28,  May  19,  1914.  Under  Int. 
Com-.,   May    19,    1013. 

The  air  which  enters  the  storage  vessel  to  replace 
the  Uquid  witlidrawn,  is  caused  to  bubble  through 
a  small  chamber  filled  with  the  inflammable  liquid, 
whereby  it  becomes  saturated  with  the  vapour  to 
such  a  degree  that  a  non-explosive  mixture  is 
formed.  When  the  storage  vessel  is  being  filled 
with  inflammalile  liquid,  the  air  which  is  expelled, 
escapes  without  passing  through  the  saturator. 

— W.  II.  C. 

Combustible    gases    and    vapours ;     Ilamlling    and 

treating .       \\.   M.  Grosvenor,   Ridgewood, 

N.J.  U.«.  Pat.  1.143.023,  June  22,  1915.  Date 
of  appl.,  June  27,  1911. 

To  recover  the  solvent  vapour  evolved  from 
material  in  drying  operations,  the  process  is 
carried  out  in  t«o  stages  ;  in  the  first  the 
proportion  of  vapour  in  the  medium  surrounding 
tiie  material  is  kept  above  the  upper  explosive 
limit,  and  in  the  second  it  is  kept  below  the  lower 
Umit.— W.  F.  F. 

Saturating  apparatus  ;  Cracker-pipe  for  [treating 
gases  with  liquids  in] .  F.  Tschudv,  Birming- 
ham, Alabama.  U.S.  I'at.  1,135,472,  April  13, 
1915.  Date  of  appl.,  Sept.  21,  1914. 
A  CIRCULAR  hood  surrounds  a  central  gas  supply 
pipe,  so  as  to  form  two  series  of  chambers  wnicli 
are  open  below  and  separated  from  each  other  by 
radial  walls.  The  lower  edges  of  walls  and  hood 
are  serrated,  and  the  two  .series  of  chambers  are 
alternately  open  to  the  axial  centre,  but  closed  at 
the  periphery,  and  ince  vcrsd,  in  such  manner  that 
the  gases  to  be  treated  are  subjected  to  a  double 
scrubbing  action  by  passing  from  one  series  of 
chambers,  under  the  radial  walls  (the  primary 
cracker  pipe),  into  the  second  series,  and  thence 
out,  under  the  lower  edge  of  the  hood  (the  secondary 
cracker  iiipe),  and  upwards  through  the  treating 
liquid  in  the  saturator. — F.  Sodn. 

B  2 
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Grinding  and  disintegrating  mills.  J.  Woltersdorf, 
Arnstadt,  Germany.  Eng.  Pat.  S36i,  April  2, 19M. 

See  Ft.  Pat.  471,661  of  1914  ;    this  J.,  1915,  410. 

Vust  from  exJiaust  gases  ;    Apparatus  for  removing 

.    F.  Valeur,  Gmundeii,  Austria.    Eng.  Pat. 

7683,  March  26,   1914. 

See  U.S.  Pat.  1,113,848  of  1914  ;  this  J.,  1914,1081. 

Gases;  Apparatus  for  washing .  J.Armstrong, 

London.      U.S.   Pat.    1,143,162,   Jmie   15,    1915. 
Date  of  appl.,  Jan.  8,  1913. 

See  Eng.  Pat.  82 1  of  1912  ;    this  J.,  1913,  184. 

Drying  and  heating  apparatus.  T.,  A.,  T.,  and  F. 
Coleman.  Derbv.  U.S.  Pat.  1,144,640,  June  29, 
1915.    Date  of  appl.,  June  11,  1914. 

See  Eng.  Pat.  3103  of  1914  ;    this  J.,  1914,  1192. 
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31  ethane  ;    Detection  of - 


II.    O.  Hauser  and 


H.  Herzteld.     Ber.,   1915,  48,  895—896. 

Methane  is  oxidised  with  ozone  to  formaldehyde, 
which  is  detected  by  means  of  the  violet  colour 
developed  with  Mannich's  morphine-sulphuric  acid 
reagent  ;  002  grm.  of  methane  may  thus  be  rapidly 
detected.  The  gas  to  be  tested  is  passed  into  the 
anode  exit  tube  of  an  H-shaped  ceD  with  platinum 
foil  electrodes,  in  which  dilute  sulphuric  acid  is 
being  electrolysed  with  a  current  of  about  2  J  amps. 
The  anode  of  thin  slieet  platinum  is  fused  longi- 
tudinally into  one  vertical  limb  of  the  cell,  so  that 
one  half  of  the  electrode  protrudes  and  may  be 
cooled  by  immersing  the  vessel  in  ice-water; 
decomposition  of  the  ozone  is  thus  retarded.  The 
formaldehyde  is  absorbed  in  moist  glass-wool 
contained  in  a  bulb -adapter. — J.  E. 

Petroleum   residuums ;     Temperature   coefficient   of 

expansion  of .   H.  Kossbacher.   J.  Ind.  Eng. 

Chem.,  1915,  7,  577 — 578. 

The  temperature  coefficient  of  expansion  of  a 
petroleum  residuum  is  determined  as  follows  : — 
The  sp.  gr.  of  the  sample  is  first  determined  in  a 
Hubbard  pycnometer  (this  J.,  1911,  201).  The 
pycnometer  is  then  fiUed  with  the  sample,  warmed 
sufficiently  to  allow  the  stopper  to  be  seated,  and 
suspended  in  a  glycerin  bath  with  the  top  of  the 
stopper  projecting  just  above  the  level  of  the  bath. 
The  bath  is  heated  slowly  through  the  desired 
twmperature  range,  and  the  oil  which  exudes  through 
the  capillary  opening  in  the  stopper  is  removed  by 
wiping.  When  equilibrium  is  attained  at  the  higher 
limit  of  temperature  the  pycnometer  is  wiped  clean 
and  weighed.  From  the  data  obtained,  the  coeffi- 
cient of  expansion  of  the  sample  can  be  calculated  ; 
the  coefficient  of  cubical  expansion  of  the  pycno- 
meter is  assumed  to  be  0  0000 156  per  1°  F. "  For 
a  sample  of  "  stanolite  "  the  coefficients  per  1°  F. 
found  for  different  temperature  ranges  were  : 
60°— 212°  F.,  0000364  ;  77°— 212='  F.,  ^0-000337  ; 
60°— 264°  F.,  0000378;  77°— 264°  F.,  0000343. 
A  sample  of  Mexican  residuum  of  sp.  gr.  10 104  at 
77°/77°F.  gave  the  coeflicient  000032  for  the 
range  77°— 160°  F.— A.  S. 

Petroleum  distillates  ;    Helations  among  the  physical 

constanls  of .   W.  F.   Rittmau  and  G.  Egloff. 

J.  Ind.  Eng.  Chem.,  1915,  7,  578—582. 

The  authors  determined  the  distillation  range  of 
ve  samples  of  crude  oil  from  California,  five  from 
Oklahoma,  four  from  Pennsylvania,  t\io  from 
Russia,  and  one  from  Mexico  ;  the  sp.  gr.,  refractive 
.   dex,  viscosity,    surface    tension,    and    capillary 


constant  of  the  oUs  and  of  the  distillation  frac- 
tions, and  the  molecular  weight  (by  the  cryoscopic 
method  with  benzene)  and  carbon  and  hydrogen 
content  of  the  fractions  were  also  determined. 
It  is  concluded  from  the  results  that  for  the  purpose 
of  identifying  the  type  of  oil,  the  results  of  the 
distillation  test  and  the  sp.  gr.  are  the  most  impor- 
tant factors.  When  only  small  quantities  of 
material  are  available  the  sp.  gr.  determination 
may  be  replaced  by  determination  of  the  refractive 
index,  which  varies  in  the  same  way  as  the  sp.  gr. 
Determinations  of  surface  tension  and  of  molecular 
weight  by  the  cryoscopic  method  appear  to  })e  of 
little  value. — A.  S. 

Petroleum   hydrocarbons ;     Pressure   distillation   of 

.    A.  P.  Bjerregaard.    J.  Ind.  Eng.  Chem., 

1915,  7,  573—577. 

The  apparatus  used  consisted  of  a  coil  of  iron 
pipe,  63  ft.  long,  in  five  lengths,  0-6  in.  inside 
diameter  and  0-36  in.  tliick.  It  was  heated  in  a 
furnace  by  means  of  gas  burners,  and  fitted  with  a 
pressure  valve.  Experiments  were  made  «-ith 
crude  oils  and  with  kerosenes  at  pressures  ranging 
from  275  to  1400  lb.  per  sq.  in.  and  temperatures 
of  from  340°  to  440°  C.  The  distillation  products 
passed  from  the  coil  to  a  separator  in  \^liich  a 
pressure  of  20 — 30  lb.  per  sq.  in.  was  maintained  ; 
the  tar  was  run  oft'  from  the  lower  part  of  the 
separator,  and  the  lighter  products  passed  to  a 
condenser.  When  the  rate  of  oil  feed  was  12-25 
galls,  per  hour,  no  low-boiling  products  (b.  pt.  up 
to  220°  C.)  were  obtained.  The  yield  of  low- 
boiling  oils  was  much  greater  with  a  rate  of  feed 
of  3-7  galls,  per  hour  than  with  a  rate  of  11-5  galls. 
per  hour,  and  at  the  lower  rate  the  yield  was 
practically  independent  of  the  pressure  and  of  the 
kind  of  oil  ;  the  tar  from  one  experiment,  when 
again  passed  through  the  apparatus,  gave  abc-ut 
the  same  j-ield  of  low-boiling  products  as  the 
original  oil  under  similar  conditions.  At  the 
higher  rate  of  feed,  somewhat  better  yields  of  low- 
boiling  products  were  obtained  at  liigher  pressures. 
The  best  yields  of  low-boiling  oils  (b.  pt.  up  to 
220°  C.)  from  crude  oils  were  40-3 "i,  at  a  pressure 
of  275  1b.  per  sq.  in.,  and  3.50°  C,  and  42-3%  at 
1000  1b.  per  sq.  in.  and  395°  C. ;  the  rate  of  oil 
feed  was  3-7  galls,  per  hour  in  both  cases.  A  dense 
deposit  of  carbonaceous  matter  formed  in  the  coil, 
and  the  iron  became  brittle.  The  low-boiUng  oils 
behaved  normally  when  submitted  to  the  ordinary 
gasoline  distillation  process  ^^-ith  live  steam. 
They  contained  a  considerable  proportion  of 
olefines,  but  no  aromatic  hydrocarbons  could  be 
detected. — A.  S. 

Hydrogenation   of   ethylene   by  means   of   colloidal 
platimtm.     Paal  and  Schwarz.     See  XX. 

Patents. 


Fuel ;     Artificial    or    block .        H.    Faraday, 

Irlams-o'-th'-Height,  Lanes.     Eng.  Pat.  19,495, 
Sept.  7,   1914. 

GRorxD  maize  (2  parts),  powdered  sodium 
chloride  (5  to  6  parts),  and  powdered  bituminous 
coal  (up  to  100  parts),  or  bituminous  coal  (15 
parts)  and  powdered  anthracite  (to  make  up  100 
parts),  are  steamed,  mechanically  mixed,  and 
pressed  or  moulded  into  blocks. — C.  A.  M. 

Gas  ;    Utilising  smoke  box  refuse  or  boiler  char  for 

the  generation  of and  applying  the  gas  so 

produced  for  raising  steam  in  locomotive  boilers. 

J.  S.  Bean  and  H.  Nash,  Crewe.     Eng.  Pats. 

14,018,  June  IS,  and  23,516,  Dec.  4,  1914. 

The  refuse  is  carried  by  a  conveyor  direct  from  the 

locomotive  to  a  gas  producer,  and  the  gas  is  used 

for  heating  feed  water,  etc. — W.  F.  F. 
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S.   Barth.   Diisseldorf- 
Eng.     I'at.     24,356, 


Grates  for  gas  ijcncralors. 
OlKTi-a.s.sel.  (iiTmanv. 
Oct.  27.  I'JK!. 

The  li(|iii<l-soal  troxijjh  ami  irrate  inouiitoil  thereon, 
are  ri>tateii  liy  pawl  and  ratiliet  mechanism.  The 
prate  is  pniviilcil  with  i-dllci-.s  which  run  on  a 
sinuous  cam  track,  so  that  the  ^:rate  is  cisiillateil 
from  siile  to  side  durinj;  it.s  rotation.  Lticking 
pawls  are  provided  to  prevent  liackward  move- 
ment of  the  grate. — \V.  F.  F. 

Ci<JS  producers.     B.  Versen,  Dortmund,  Germany. 
Eng.  Pat.  24,32t»,  Oct.  27,   1913. 

(;.\s-pr.ODr(KH.-^  of  the  tvpe  descrihed  in  Eng.  Pat. 
Iti.lllO  of  Itins  (this  J.;  l!HI<i,  972)  are  modified 
for  use  with  highly  hit\nninous  fuel  by  disposing 


tlie  gas-receiving  chamher  nearer  the  combustion 
zone  so  that  it  is  more  strongly  heated.  Products 
of  distillation  pass  through  the  annidar  chamber, 
a,  to  the  gas-receiving  space,  /,  of  the  producer, 
and  then  to  the  conical  nozzle,  o,  where  tliey  meet 
the  air  entering  by  the  pipe,  c.  The  gas  leaves 
by  the  pipe,  I.  The  chamber.  /,  is  strongly  heated 
by  the  plate,  m,  liehind  which  part  of  the  hot  gases 
rirculate  through  the  passages,  li,  r,  annular 
channel,  n,  and  pa.ssagcs,  ij,  back  to  the  chamber,  j. 

— W.  F.  F. 


O'as  producer.  P.  O.  Sehmitlt,  Olynipia,  Wash. 
U.S.  Pat.  1.1 42.914,  June  lo.  191.5.  Date  of 
appl..  Mar.  20,  1913,  renewed  May  0,  1915. 

The  main  air  supply  is  admitted  through  the 
grate  to  a  producer  with  rotating  casing,  auxiliary 
air  being  admitted  through  pipes  terminating 
near  tlie  periphery  in  a  plane  between  the  top  of 
the  fuel  and  the  lower  end  of  a  central  depending 
gas  collector.  The  air  pipes  are  so  shaped  as  to 
offer  little  resistance  to  the  rotating  fuel,  and  are 
braced  together  at  their  lower  ends  by  an  annular, 
water  jacketed  member. — W.  F.  F. 


[Gas]  retorts  ;    Mouthpieces  of .     R.   Niibling, 

.Stuttgart,  Germany.    Eng.  Pat.  23,542,  Dec.  4, 
1914.     Under  Int.  Conv.,  Jan  23,  1914. 

The    mouthpiece    and    gas-discharge    brancli    are 

Erovided    with    double    walls,    the    annidar   space 
eing  packed  with  non-conducting  material. 

— W.  F.  F. 


Steam  and  products  of  combustion  ;    Apparatus  for 

vroducinij  a   tnijcturc  of .      C.    E.   Johnson, 

Hobart.  Tasmaina.     Eng.  Pat.   13,770,  June  0, 

1914.      Under  Int.  Conv.,  March  9,  1914. 

LlQfiD  fuel  is  supplied  undi'r  pressure  throvigh  the 

pipe.  24,  to  the  float  chamber.  17.  wl«le  air  from  a 

reservoir  enters   a  (irular  <li,iml>cr   (not    sliown) 


tangentially,  part  leaving  at  the  periphery  and 
entering  the  chamber,  IS,  by  the  pipe,  15,  and 
part  leaving  at  the  centre  and  entering  tangentially 
by  the  opening,  50.  The  mixture  of  air  and  fuel 
is  sprayed  from  the  nozzle.  4(5,  ignited  by  the  spark- 
ing device,  55,  and  burns  while  moving  spirally 
in  the  chamber,  IS.  The  burning  gas  passes  the 
vertical  baffles,  58,  to  the  holes,  ()3,  and  thence 
to  the  mixing  chamber.  20,  where  it  meets  a  water 
spray  from  the  nozzle,  30.  The  greater  part  of  the 
mixed  steam  and  combustion  gases  pa.sses  to  the 
outlet,  05,  part  being  led  through  the  pipe,  34, 
to  the  chaml)er.  33,  to  spray  the  water  from  the 
nozzle,  30.— W.  F.  F. 

Gaseous    fuel ;      Apparatus    for    producing  ■ 


Process  for  producing  gaseous  fuel.    F.  M.  Rites, 

SlaterviUe    Springs,    N.Y.        (C.   H.   GaUagher, 

executor),  A.ssignor  to  P.  0.  Rites,  Ithaca,  N.Y. 

U.S.  Pats.  (.\)  1,144,7SS  and  (B)  1.144.7S9.  June 

29,  1915.     Dates  of  appl.,  Dec.  3,  1912,  and  Feb. 

5,  1913. 

(A)  A   combustion   chamber   is   provided    with   a 

water  jacket  on  all  sides  except  the  top,  which 

forms  the  base  of  a  vajiorising  chamlier  containing 

crude    oil.     Heavy    oil    from    this    chamber    and 

steam    from    the    jacket    enter    the    combustion 

chamber,  the  products  of  partial  combustion  being 

then  mixed  with  the  lighter  oil  vapour  from  the 

vaponising    chamber.      (B)  Crude    oil    is    partially 

distilled,  the  residue  is  partially  burnt  to  supply 

heat  to  the  distillation  chamber,  and  the  ultimate 

residue  is  converted  into  gas. — W.  F.  F. 

Deodorising  irasie  gases.     L.  Haas,  Vienna.     U.S. 

Pat.  1,144.193,  June  22,  1915.     Date  of  appl., 

Aug.  23,  1910. 
The  gases  are  forced  through  the  spray  and  foam 
produced  by  beating  a  solution  of  soap. — W.  F.  F. 


Petroleum  ; 
J. 


Process   and   apparatus  for   distilling 
W.    van    Dyke  ^nd    W.    M.  Jrish, 


Assignors  to  The  Atlantic  Refining  Co.,  Phila- 
delphia, Pa.  U.S.  Pat.  1,143,466,  June  15, 
1915.     Date  of  appl..  May  6,  1914. 

Petroleum    consisting    mainly    of    hydrocarbons 
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[Aug.  16,  1915. 


with  boiling  points  of  about  600°  F.  (about  31.5°  C.) 
or  above,  is  distilled  and  the  vapour  is  divided  into 
numerous  streams  enclosed  between  heat-conduct- 
ing walls.  By  means  of  currents  of  air  or  other 
gas,  the  vapours  are  cooled  sufficiently  to  condense 
at  least  25  %  of  the  whole,  the  temperature  of  the 
vapovu-s  being  kept  above  212°  F.  (100'  C).  The 
vapours  pass  upwards  through  the  cooling  passages, 
whicli  are  constricted  at  their  outlets,  and  thus 
come  in  Intimate  contact  with  condensed  liquid 
flov^ing  downwards. — W.  N.  B. 

Crude-oil  prehenter.  P.  Porges,  Vienna.  L'.S.  Pat. 
1.111.780,  June  29,  1915.  Date  of  appl..  Feb. 
10,  1914. 

The  apparatus  consists  of  a  horizontal,  cylindrical 
vessel  containing  a  system  of  horizontal  return- 
pipes,  for  the  circulation  of  distiUate  gases.  The 
inlet  ends  of  the  pipes  are  connected  to  the  vessel 
by  means  of  a  common  inlet  distributer,  fixed  to 
the  longitudinal  side  of  the  cylinder;  the  other 
ends  are  connected  with  distributers  wliich  are 
adapted  to  move  freely  and  provided  with  outlet 
pipes  for  the  condensed  products  extending  along 
the  whole  length  of  the  vessel.— W.  E.  F.  P. 

Liquid    hydrocarbons;      Treahneiit    of for    ihe 

production  of  ligtitcr  hydrocarbons.  P.  Sabatier 
and  A.  Mailhe,  Toulouse,  France.  Eng.  Pat. 
16,791.  Julv  It.  1911.  Under  Int.  Com.,  ]Mav 
13,  1914, 

IjIquid  hydrocarbons  (e.g.  crude  petroleum)  are 
converted  into  volatile  hydrocarbons  boiling  below 
150°  C.  by  passing  them  over  a  heated  catalyst 
composed  of  finely  divided  metals,  or  metallic 
oxides  (u'ou  oxide)  or  salts  capable  of  reduction 
to  metals,  mixed  with  a  neutral  refractory  sub- 
stance free  from  siUca  (magnesia,  alumina, 
graphite)  and  an  agglutinant  free  from  silica 
(glue,  dextrin,  starch).  When  the  catalyst  becomes 
coated  with  a  carbonaceous  deposit  it  is  regen- 
erated by  a  current  of  steam,  whereby  a  mixture 
of  liydrogen,  carbon  dioxide,  and  carbon  monoxide 
is  produced.  The  resulting  oxide  may  then  be 
reduced  to  metal  )iy  the  hydrocarbon  vapours 
as  a  first  stage  in  the  process.  The  mixture  of 
catalvst.  etc.,  may  be  moulded  into  briquettes, 
etc..  and  dried. — C.  A.  M. 

Heavy  hydrocarbons  ;    Process  and  apparatus  for 

convertind  — —  into     light     hydrocarbons.  P. 

Porges,    S.    Strauskv,  and  IT.    Strache,    Vienna. 

Eng.    Pat.    11,420,  "Mav   8,    1911.     Under   Inf 

Conv.,  May  8,  1913. 
A  raxTL'RE  of  the  vaporised  oil  and  steam  is  passed 
over  a  catalyst  (iron  oxide  or  oxide  of  another 
metal  capable  of  forming  several  oxides),  which 
is  heated  to  500°  to  600°  C.  When  the  production 
of  light  hydrocarbons  begins  to  diminish  the 
catalyst  is  regenerated  by  heating  it  in  a  current 
of  air  or  oxygen. — C.  A.  Jil. 

Mineral  oils  ;   Conversion  of  higher  boiling into 

loicer  boiling  products.     Continental-Caoutchouc 
und     Gutta-Percha     Co..     Hanover,     Germany. 
Eng.   Pat.   7112.   March  20.   1914.      Under  Int. 
Conv.,  March  22,  1913. 
HiGH-BOiLixo  mineral  oils  are  converted  into  low- 
l>oiLing  oils  by  the  action  of  the  products  obtained 
from    aluminium    hahdes    and    hydrocarbons    or 
halogen-alkyls  as  catalysts.     The  catalyst  may  be 
absorbed  in  a  porous  substance  such  as  kieselguhr 
before   use.     The   light  oils   are   distilled   off   con- 
tinuously at  about  110°  C.  and  the  heavier  portions 
flow  back  for  further  treatment. — W.  F.  F. 

Paraffin  candles  and  process  of  manufacturing  same. 
E.  C.  R.  Marks,  London.  From  E.  Burke, 
]\Ianila,  Philippine  Islands.  Eng.  Pat.  14,975, 
June  23,  1914. 

Paraffin  was  is  mixed  with  about  0-25%  of  a 


heavy  metal  salt  of  an  organic  acid,  such  as  the 
liad  salt  of  oleic,  stearic,  or  palmitic  acid. — W.  F.  F. 


Peat ;      Getting    or    excavating  - 


T.     Rigby, 


Dumfries.  Assignor  to  Wetcarbonizing,  Ltd., 
London.  U.S.  Pat.  1,144.249,  June  21.  1915. 
Date  of  appl.,  May  II,  1912. 

See  Eng.  Pat.  13,281  of  1911  ;  this  J.,  1912,  631. 

Briquetting  of  carbonised  peat  and  the  like.  M. 
Ekenberg,  Assignor  to  Wetcarbonizing.  Ltd., 
London.  U.S.  Pat.  1.143.951,  June  22,  1915. 
Date  of  Appl.,  June  5,  1909. 

See  Eng.  Pat.  12.010  of  1909  ;  this  J.,  1910.  1026. 

Coke  ;  Method  for  the  preliminary  cooling  of  in- 
candescent   .     W.    'U'alch,    Diisseldorf,  Ger- 

manv.  Eng.  Pat.  17.236.  Julv  21.  1914.  Under 
Int.  Conv.,  Nov.  3,  1913. 

See  Ger.  Pat.  275,436  of  1913  ;  this  J.,  1914,  823. 

[Gas]  retorts  ;   Method  and  apparatus  for  charging 

.      E.     Heiderich,     Zeebrugge,     Germany. 

Eng.  Pat.  7573,  March  25.  1914. 

See  Fr.  Pat.  470,216  of  1914  ;  tliis  J.,  1915.  166. 

Carbon  monoxide  from  gas  mixtures  ;    Removal  of 

ichilsf    using   iron    or   steel   vessels.      J.    Y. 

Johnson,  London.  From  Badische  Anilin  und 
Soda  Falirik.  Ludwigshafen,  Germany.  Eng. 
Pat.  8030,  March  30.   1914. 

See  Ger.  Pat.  282,505  of  1913  ;  this  J.,  1915,  651. 


Paraffin  :    Process  of  separating  ■ 


■  from  paraffin 


oil  mixtures,  or  various  paraffins  from  each  other. 
H.    Wade,    London.     From   Triester   Mineralol- 
Raffinerie.    Trieste,    Austria.     Eng.    Pat.    7700, 
March  26,   1914. 
See  Ger.  Pat.  262.153  of  1912  ;  this  J.,  1913,  902. 

Handling  and  treating  combustible  gases  and  vapours, 
U.S.  Pat.  1,143,623.     See  I. 

Cracker  pipe  for  saturating  apparatus.     V.fi.  Pat. 
1.135,472.     See  I. 

Manufacture  of  aluminium  chloride  [from  residues 
from  the  treatment  of  oils].  U.S.  Pat.  1,144.304. 
See  VII. 


Process  of  producing  hydrogen. 
Sec  VII. 


U.S.Pat.  1,144.730. 


Contrivance  for  uutomalically  detecting  [combustible] 
gases  and  vapours.  U.S.  Pat.  1.143.473. 
See  XXIII. 


IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Pyroligneous  acid  ;    The  indicator  in .     J.  M. 

Johiin.     J.  Ind.  Eng.  Chem.,  1915,  7,  596. 

No  ^^•ine-red  coloiu*  is  produced  at  the  neutral  point 
when  pure  milk  of  lime  is  added  to  pyroligneous 
acid,  but  the  characteristic  colour  is  oljtained  when 
lime  containing  traces  of  ferric  salts  is  used.  The 
ethers  of  pyrogallol  and  its  homologues  give 
similar  colour  reactions  with  ferric  salts,  and  it  is 
probable  tliat  the  so-called  indicator  present  in 
pyroligneous  acid  consists  of  the  volatile  ethers  of 
pyrogallol  and  its  homologues. — A.  S. 


Gas;    Burning- 


Patents. 
-  for  heating  piirposes 


M.  W. 
Pat.     12,154, 


Pitner,     Chicago,     U.S.A.     Eng. 
May   16,   1914. 

A  snxTURE  of  gas  and  air  is  passed  through  narrow 


Tol.  XXXIV.,  No.  15.] 


Cl.  iiL— tar  and  tar  PBWODcrra. 


827 


■•ad  wiilfly  si'|)uratoil  blots  iii  a  thick  ilitipliraiiai  of 
U|$U  hi-at-cDtuliutivit y  ami  burnt,  whei-eljy  the 
heal  LS  romhu-U'il  into  the  material  I'roiu  the  edges 
of  the  slot-s  so  rapidly  that  Hashing  back  does  not 
occur.  (Reference  is  directed,  in  pursuance  of 
.S*ct.  7.  Sub-sect.  4,  of  the  Patents  and  Designs 
Act.  iy07,  to  Knt;.  Pat.  25,82t»  of  HU:;.)— W.  F.  F. 

Hcat-prodiirhuj  compoiind.  W.  F.  McXabb,  Pitts- 
burgh. U.S.  Pat.  l.H3.'J9.->.  June  IT).  PJlo. 
Date  of  appl.,  Oct.  23.   liUl. 

Thic  mixture  contains  tliree  parts  of  sodium 
hydroxide,  and  one  each  of  pota.ssium  persulphate 
and  oxalic  acid,  with  or  without  the  addition  of 
aluminium. — B.  N. 

Incandescence     filaments  ;       Manufaclurina  . 

R.  n.  Henderson.  East  Oramje,  X..T..  Assi^juor 
*o  \Vt«st iiii:h. .use  I^amp  Co.  I'..S.  Pat.  1.UJ.595, 
June  20,  191.5.     Date  of  appl.,  March  25,  1910. 

JLkteri^u:,  for  the  filaments  is  moved  lontjitudinally 
through  a  succession  of  independent  sealed 
chaml)ers.  and  subjected  to  dilTerent  deirrees  of 
heat  or  other  pliysical  treatment  wliilst  traversing 
certain  chambers,  and  to  suitable  chemical  treat- 
rfnent  whilst  passing  through  other  chambers. 

—B.N. 


Elertrir    lumps;    Incandescent- 


C.    Oladitz, 


Westminster.   Eng.  Pat.  24,029.  Oct.  23,  1913. 

A  METALLIC  filament  is  enclose<l  in  a  Indb  con- 
taining ammonia  gas,  the  bulb  being  surrounded 
■  by  a  vacuum  jacket. — W.  F.  F. 

Electric  inciindcsccnt  lamps  and  other  electric  resist- 
ances ;  Wire  filaments  for .    \V.  H.  .Sabine, 

Portsmouth.     Eng.  Pat.  15.t>17.  June  30.  1914. 

'Tungsten  or  like  wire  filaments  are  twisted  during 
manufacture,  thereby  increasing  their  electrical 
resistance. — W.  F.  F." 


Peat  ;    Utilisation    of - 


.  T.  Rigby,  Dumfries, 
Assignor  to  Wetcarbonizing,  Ltd.,  London.  U.S. 
Pat.  1,143,319,  June  15,  1915.  Date  of  appl., 
Jan.  23,  1915. 

See  Eng.  Pat.  1(570  of  1914  ;  this  J..  1915,  004. 


Peal  :  Process  for  the  utilisation  of  - 


,  T.  Rigby, 
Dumfries,  and  N.  Testrup.  London,  Assignors  to 
Wetcarbonizing,  Ltd.,  London.  U.S.  Pat. 
1.144,250.  June  22.  1915.  Dat«  of  appl., 
Nov.  23,  1912. 

•  See  Eng.  Pat.  20,349  of  1911  :  this  J.,  1913,  353. 


III.— TAR  AND  TAR  PRODUCTS. 

Pt'itro-derivatives  of  tuluene  and  ofbin:ine  ;  Solubility 

in   the  solid  state  of  some .     M.   Giua.     Gaz. 

C'lum.  Ital.,  1915,  45,  1.,  557 — 500. 

Seven'  binary  mixtm-es  were  examined,  viz., 
<i-(2.4.0-)  and  >-(2.4.5-)trinitrotoluene,  j/-mono- 
nitrotoluene  and  2.C-dinitrotoluene.  j^-mononitro- 
toluene  and  a-trinitrotolueue,  a-triiutrotoluene  and 
1.3-dinitrobenzene,  p-mononitrotolueue  and  1.3- 
dinitrobenzene,  2.4-dinitrotoluene  and  l.o-iliuitro- 
beuzene,  and  7>-mouonitrotoluene  and  diphenyl- 
amine.  In  the  last  three  systems  simple  eutectic 
mixtures  of  the  components  were  formed,  l>ut  in 
the  others  there  was  evidence  of  the  formation  of 
addition  compounds  dissociateil  in  tlie  liquid 
state  (see  this  J.,  1014,  087),  although  only  in  the 
case  of  the  system,  a-  and  y-trinitrotoluene.  were 
the  indications  qvute  clear.  The  det.ailed  results 
-  are  tabulated  and  plotted  in  curves. — A.  S. 


Halogen  compouiuls  ;  Catah/tic  reduction  of  oruanic 

.    W.   Borsche  and  G.   Heimbiirger.     Ber.. 

1915,  48,  452 — 15H. 

Reduction  of  unsatiu-ateil  organic  halogen  com- 
pounds with  hy.irogen  in  presence  of  colloidal 
palladium  led  to  the  formation  of  saturated 
halo.^en-free  compounds.  It  was  not  found 
possible  to  arrest  the  reaction  at  the  stjige  at 
which  the  ethylenic  linkage  ha.l  lieen  reduced,  the 
halogen  remaining  intact,  as  th.-  two  reactions 
apparently  pi-oceeded  simultaneously.  Thus  methvl- 
enedioxy-.u-chlorostyrolene  gave  the  methylene 
ether  of  ethylcatcchol,  and  w-bromostyrolenegave 
ethylbenzene.  From  saturated  compounds  chlorine 
was  also  smoothly  ivmoved.  benzyl  chloride  giving 
toluene,  beuzal  chloride  toluene  and  a  small 
quantity  of  stilbene  ilichloriile,  and  benzotrichloiide 
only  tolane   tetraclUoride,  (:cHi.CCl..C01,.t,',H5. 

"  — G".  F.  Ji. 

Kaphthahnemonosulphonic    acids.       O.    N.    Witt. 
Ber..  1915,  48,  743—772. 

The  statement,  frequently  found  in  the  literature, 
that  naphthalene-/j-monosulphonic  acid  is  not 
attacked  by  hydrochloric  acid  is  incorrect,  as  this 
compound  is  gratlually  decomposeil  into  naphtha- 
lene and  sulphuric  acid  by  dilute  acids.  On 
heating  the  a-acid  with  sulphuric  acid  it  is  rapidly 
decomposed,  partly  to  the  ,i-arid.  and  partly  to 
naphthalene  an<l  sulphuric  acid,  which  form  the 
/3-acid  at  a  higher  temperature.  It  follows  that, 
although  the  fi-acid  is  stable  at  200  H'.,  it  is  not 
possible  to  obtain  complete  conversion  into  ^-acid 
by  heating  for  a  longer  period  ;  nor  is  tliis  possible 
by  using  100  "„  sulphuric  acid  in  place  of  the 
93 — 94  "o  acid  generally  used  in  slight  excess, 
unchanged  naphthalene  renuiining  in  each  case. 
It  has  been  usual  to  heat  for  8 — 10  hours  at  100^ — 
180^  C.  On  addition  of  the  sulphonation  mixture 
to  salt  solution,  the  /i-salt  is  precipitated  fairly 
pure,  containing  at  the  most  5",j  of  the  a-salt. 
Separation  of  the  two  acids  as  the  lead  salts  is 
complete  after  seven  reirystallisations.  but 
separation  as  the  calcium  salts  is  incomplete. 
In  the  usual  process  the  sulphuric  acitl.and  naphth/» 
lene  are  mixed  cold,  giving  the  a-acid  in  the 
first  stage  of  the  reaction  ;  the  second  stage 
is  the  hydrolysis  of  the  u-acid.  and  hence  a  largo 
excess  of  sulphuric  acid  must  not  )>e  used,  only 
SO  to  100 "o.  at  the  highest  110",,.  of  the  naphtha- 
lene used.  The  author  has  devisetl  a  process  in 
which  the  first  stage  is  avoided  and  wliich  has  the 
further  advantages  that  only  very  small  amounts 
of  by-products  (dinaphthylsulphones)  are  obtained, 
and  that  an  excess  of  suli)luiric  aci<l  (I00"„  of  tho 
naphthalene)  mav  be  used.  Suitable  amounts  ara 
250  grms.  of  naphthalene  andiOOgrms.  of  sulphuric 
acid  (93-7%).  both  of  which  should  be  as  pure  as 
possible:  the  presence  of  coumarone  in  the 
former  and  of  arsenic  in  the  latter  has  a  disturbing 
influence.  The  naphthalene  is  heated  to  100°  C, 
and  the  sulpluu'ic  acid  added  over  a  suitable 
period  to  keep  the  temperature  constant  (15  mius. 
for  the  above  amounts).  After  heating  for  a 
further  5  mius..  the  mixture  is  poured  into  2  litres 
of  cold  water,  allowed  to  stand  for  24  hours,  and 
the  dinaphthvlsulphones  filteretl  oil.  The  /3-acid 
is  readilv  salied  out  by  other  acids,  and  if  the 
filtrate  is  concentrated  to  a  weight  of  925  grms.  of 
b.pt.  115"  C,  the  a-acid  present  acts  in  this  manner 
anil  the  pure  /J-acid  trihydrate  of  m.pt.  83*  C. 
separates  on  cooling;  80  of  the  85",,  of  j3-acid 
formed  crvstallises  in  this  maimer,  more  being 
obtained  bv  cooling  to  10°  C.  The  /3-acid  so 
obtained  is"  much  purer  than  that  obtained  by 
pouring  into  salt  solution.  In  case  the  dinaphthyl- 
sulphones formed  (about  2  grms.  with  above 
amounts)  are  not  to  be  separated,  the  sulphonation 
mixture  is  allowed  to  stand  for  a  short  time,  and  is 
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then  poured  into  300  c.c.  of  water,  which  givse 
inunediately  the  required  concentration  for  crys- 
tallisation.    The  process  is  patented. — F.  W.  A. 

Aminonaphthoic   acids;     The    1.2-    and   2  1 . 

P.    Friedlander    and    S.    Littner.     Ber.,    1915, 
48,  328—333. 

The  application  to  the  naphthalene  series  of  many 
quinoline,  quinazoline.  and  indole  syntheses  in  the 
benzene  series  is  rendered  difllcult  owing  to  the  | 
inaccessibility  of  the  aminonaphthoic  acids.  Two  i 
cif  these  have  now  been  synthesised  as  follows  : — 
l-Xitro-2-naphthylamine,  on  diazotisatiou  and 
treatment  with  cuprous  cyanide  gave  l-nitro- 
2-naphthonitrile,  m.pt.  138°  C  This  on  reduction 
witli  iron  filings  and  acetic  acid  was  converted  into 
the  corresponding  amino-compound,  colourless 
needles,  m.pt.  191° — 192°  C,  which  on  hydrolysis 
with  boiling  alcoholic  sodium  ethoxide  gave  the 
sodium  salt  of  the  aminonaphthoic  acid.  The  free 
acid  forms  small  needles,  m.pt.  205°  C  (with 
decomp.).  Its  solutions  have  a  blue  fluorescence. 
2-Amino-l-naphthoic  acid  was  obtained  by  the 
oxidation  of  naphthisatin  \vith  lead  peroxide. 
It  forms  colourless  needles,  m.pt.  126'  C.  (with 
decomp.).  The  carboxyl  group  in  this  acid  is 
very  loosely  bound,  a  solution  in  hydrochloric  acid 
losing  carbon  dioxide  slowly  even  in  the  cold, 
and  rapidly  on  warming. — G.  F.  il. 

Betizoylanthraquinones.     A.  Scliaarschmidt.     Ber., 
1915,   48,  831— S39. 

In  the  condensation  of  1-  and  of  2-anthraquinone- 
carboxylic  acid  chlorides  with  aromatic  hydro- 
carbons by  means  of  aluminium  chloride,  the  2- 
compound  is  more  readily  obtained,  the  l-coni- 
pouud  being  produced  in  small  jneld  and  in 
an  impvire  "state.  The  benzoylanthraquinones 
(phtlialoylbenzophenones)  obtained  are  colourless. 
Benzoyl-"l-anthraquinone,  m.pt.  229°  C,  dis- 
solves in  alkaline  hydrosulphite  to  a  red  solution.  1 
«-Toluvl-l-anthraquinone  has  m.pt.  200°  C,  and  I 
the  2-isomer  has  m.pt.  181°— 182°  C— F.  W.  A.         | 

Benzoyl-l-anlhraquinones     or     phthahi/l-'l.S-benso-    \ 

phenoncx  ;    Coloured  reduction  products  of . 

A.  Schaarschmidt.  Ber.,  1915,  48,  973—978. 
When  1  uiol.  of  p-chlorobenzoyl-1-anthraquinone 
in  cold,  concentrated  sulphuric  acid  is  treated  with 
aluminium  equivalent  to  1  atom  of  hydrogen, 
emerald-green  needles  slowly  crystaUise  out,  which 
are  converted  by  water  into  a  ^■iolet-blue  substance, 
m.  pt.  220°— 222°  C,  of  empirical  formula 
C.,,H,,0,C1;  this  is  reconverted  into  the  green 
compound  by  sulphuric  acid  stronger  than  50%. 
The  blue  compound  dissolves  in  inert  organic 
solvents,  giving  unstable  red  solutions  with  a 
reddish  fluorescence,  but  in  solvents  containing 
a  hydroxy-,  amino-,  or  carboxyl-group  it  gives  a 
blue  solution  \vithout  fluorescence.  The  pro- 
perties of  the  blue  compound  agree  with  those 
of  a  product,  analogous  to  a  pinacone.  derived  from 
the  condensation  and  reduction  of  2  mols.  of 
jj-chlorobenzoyl-l-anthraquinone,  the  green  com- 
pound being  the  corresponding  anliydro-derivative. 
Similar  reduction  products  are  obtainable  from  aU 
benzoyl- 1-anthraquinones  but  not  from  benzoyl-2- 
anthraquinones. — T.  C. 

Activation  of  chlorates  by  formic  acid.  [Oxulation 
of  indigo,  aniline,  and  anthracene.]  Hofmann 
and  Schumpelt.     See  VII. 

Reaction  for   indole.     Baudisch.     See  XIXB. 

P.^TENTS. 

1-Amino-l-naphthol  ;   Manufacture  of  derivatives  of 

.    J.  Y.  Johnson,  London.     From  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germanv. 
Eng.  Pat.  8058  of  1915,  date  of  appl.,  June  2,1914. 

Halogenated    benzoyl-l-aniino-7-naphthol    con- 


taining halogen  only  in  the  benzene  ring  are 
obtained  by  treating  l-amino-7-naphthol  with  a 
halogenated  benzoyl  chloride  in  presence  or 
absence  of  sodium  acetate  or  other  compound 
capable  of  fixing  hydrochloric  acid.  o-Chloro- 
benzoyl-l-amino-7-naphthol   is    specially    claimed. 

— F.  W.  A. 

Plastic  and  elastic  material  for  tarring  roads  or  other 

purposes  ;    Process  for  the  manufacture  of  a . 

H.  Jack,  Beriin.   Eng.  Pat.  24,023,  Oct.  23,  1913. 
Under  Int.  Conv.,  Oct.  28,  1912. 

See  Fr.  Pat.  460,943  of  1913  ;    this  J.,  1914,  18. 
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Fisetin  ;   A  new  synthesis  of  - 


K.  von  Auwers 


and   P.    Pohl.     Ber.,    1915,    48,   85—90. 

3'.4'-Dimethoxybenzai,-5-methoxy-cumaeanone- 
2  (Ber.,  1905,  38,  268,  3590)  is  converted,  by 
treatment  \\-ith  chlorine  in  chloroform  solution, 
into  the  corresponding  dichloride.  Boiling  dilute, 
aqueous-alcoholic  sodium  hydroxide  converts  this 
into  fisetin  trimethyl  ether,  from  which  fisetin 
can  be  obtained  by  converting  into  the  acetate 
and  boiling  for  4  hours  with  concentrated  hydriodic 
acid.     The  yield  of  fisetin  is  very  small. — T.  C. 

Osage  orange,  a  substitute  for  fustic.  F.  W.  Kress- 
mann.  J.  Amer.  Leather  Chem.  A.ssoc.,  1915, 
10,  347—351.     (See  this  J.,  1914,  544.) 

Ox  wool  mordanted  with  copper,  chromium,  or  iron, 
Osage  orange  gives  shades  which  are  a  httle  brighter 
and  purer  than  fustic  colours,  and  are  equally  fast 
to  fight  and  washing.  Osage  orange  can  replace 
fustic  in  all  cases  for  leather  dyeing. — F.  C.  T. 


Orcinol  ;  An  oxidation  product  of - 


.  P.  Henri ch, 
W.  Schmidt,  and  F.  Rossteutscher.  Ber.,  1915, 
48,  483—480. 

jVlkaline  solutions  of  orcinol  are  readily  oxidised 
by  atmospheric  oxygen,  and  the  dark  brown  solu- 
tions on  acidification  deposit  a  brownish  red 
crystalline  substance,  which  when  recrystaUised 
from  alcohol  forms  ruby  red  crystals,  m.pt.178'* 
— 181°  C.  This  substance  is  a  hydroxy quinone, 
derived  from  ditolvl,  of  the  constitution, 
(HO),(CH3)CsH2.CeH(":  0),(CH3)(0H),  since  oa 
reduction  with  sulphur  dioxide  it  gives  white 
crystals  of  a  pentahydroxyditolyl,  m.pt.  254°  C, 
a  substance  having  aU  the  properties  of  a  hydro- 
quinone,  and  being  re-oxidised  by  bichromate  to 
the  original  quinone.  The  quinone,  moreover, 
forms  a  triacetyl-derivative,  m.pt.  127°  C,  ancl 
its  reduction  product  a  penta-acetyl-derivative, 
wiiite  crystals,  m.pt.  155°  C. — G.  F.  M. 


Aminoazo   compounds  ;     Salts   of  some  - 


L. 


Casale  and  JI.  Casale-Sacchi.    Gaz.  Chim.  Ital., 
1915,  45,  I.,  490—501. 

Of  a  number  of  aminoazo  compounds  examined, 
derived  from  a-naphthylamine.  all  formed  stable 
salts  with  sulphuric  acid,  containing  1  mol.  each 
of  acid  and  base  ;  two  only  of  the  compounds,  viz.,. 
4-o-tolylazo-l-naphthylamine  and  4-o-nitrophenyl- 
azo-1-naphthylamine,  gave  neutral  salts  composed 
of  2  mols.  of  base  to  1  mol.  of  acid.  All  the  com- 
pounds formed  with  hydrochloric  acid  two  series  of 
salts  containing  1  and  2  mols.  of  acid  respectively 
to  1  mol.  of  base  ;  those  of  the  first  series  are  stable, 
but  those  of  the  second  series  are  transformed 
rapidly  into  those  of  the  first  on  exposure  to  the 
air  ;  4-naphtbaleneazo-l-naphthylamine  forms  an 
exception,  both  hydrochlorides  being  stable.  With 
nitric  acid  the  compounds  formed  two  series  of 
salts  :    those  with  1  mol.  of  acid  are  stable  and 
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those  with  2  im>ls.  >instal)le  ;  hero  also  4-naphtha- 
leneazo-l-naphthvhimiiie    irave    two    stable  salts. 

— A.  S. 

3.6-Dinmiiioselenopyroniiie  {W.li-diaminojranthoaehn- 
oniiim).  r.  Ehrlich  and  H.  Bauer.  Ber.,  101.5, 
48,  .502—51)7. 

3.0-DlAMlxosELEN"OPYnoNiXE  WAS  obtaiiiod  as 
follows  :  p.p'  -  Diaoety Miamino  -  o.o'  -  dianiinodi  - 
phenvlincthane  was  diazotised,  and  the  acetic  acid 
sohition  of  the  diazo-coinpovind  treated  with 
potassium  selenocyanate.  The  crude  product  on 
warniint;  with  concentrated  sulplnu'ic  acid  was 
einudtnneously  hydrolysed  and  oxidised  to  the 
colouring;  matter,  whicli  was  isolated  as  hydro- 
chloride   of    the    constitution, 

^Se.  Cl 
in  needles  of  a  greenish  metallic  lustre.  It  is 
sliphtlv  soluble  in  water  and  alcohol  giving  red 
solutioas  which.unlikc  t  liose  of  the  sulphur  analogue, 
<lo  not  fluoresce.  It  dyes  silk  cerise,  and  tannin- 
mordanted  cotton  a  bluish-red  fast  to  washing 
but  not  to  light.  Biological  tests  showed  that  it 
exerted  only  a  temporary  beneficial  action  in 
diseases   due   to  trypanosomos. — G.  F.  .M. 

Thioindolc  dcrivathcs.  A  s/jiillicsis  of  iiidirubin. 
Imliqoid  di/esluffs  co»t(ti)iin<i  sulphur.  I.  A. 
Albert.     Ber.,   1!U5,  48,   174 — 18:5. 

Thioindole  derivatives  were  obtained  from  o-nitro- 
benzaldehydecyanhydrin  by  the  action  of  ammon- 
ium sulphide  on  its  benzoyl-derivative,  whereby 
o-hydroxvlaminobenzovlthiomandelamide, 
HO.NH.Cr,U4.CH(OCO.C„H.,).CS.NHj,  was  pro- 
duced. This  compound  on  treatment  with  hydro- 
chJoric  acid  in  the  cold  lost  ammonia,  and 
N-hydroxy-2-thio-8-benzoyloxindolo  was  formed  as 
a  White  crystalline  product,  readily  soluble  in 
alcohol.  It  has  no  definite  melting  point  but  is  con- 
verted into  a  violet  substance  on  heating.  Treat- 
ment with  cold  sodiimi  hydroxide  solution  con- 
verts it  with  simidtaneous  hydrolysis  of  the  benzoyl- 
eroup  into  the  sodium  salt  of  a  bluish  violet  colour- 
ing matter,  which  can  be  precipitated  by  carbon 
dioxide  and  crystallised  from  carbon  bisulphide. 
It  is  insoluble  in  water,  soluble  in  cold  caustic 
alkalis  bvit  decomposed  on  heating.  It  gives  an 
osime,  and  a  dai-k  liluo  benzoyl-derivative.  The 
author  assigns  to  it  the  constitution  2-indole-3- 
N-hydroxythioindole-indigo, 

/COy  /CjHjv 

C.H.<         >C:C<  >N.OH 


NH^ 


CS 


I 


By  the  action  of  .sodium  sulphide  on  the  thio- 
oxindole  derivative  a  sulphur-free  indigo  colouring 
matter,  apparently  identical  with  indirubin,  was 
obtained  in  05",,  yield. — G.  F.  M. 

Detenninaiion  of  rndican   in  urine.      JoUos.      See 
XXIII. 

Activation  of  chlorates  b;/  formic  acid.  [Oxidation  of 
iudigo,  auiline.  and  anthracene]  ITofmann  and 
Schumpelt.    See  VII. 

Patents. 

Colouring    matters    of    the    anthraquinone    scries ; 

Manufacture  of .     J.  Y.  Johnson.   London. 

From  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshafen,  Germanv.  Eng.  Pat.  1 1,3()0,  June  15, 
19U.    Addition  to  Eng.  Pat.  .5534,  Mar.  5,  1913. 

A  1-ARYLAMixoANTHRAQrrKONE  Containing  a 
methyl  group  in  the  ort/io-position  to  the  amino- 
group,  is  treated  with  sulphnryl  chloride  instead  of 
with  a  halogen,  as  prescribed  in  the  chief  patent 
(see  Fr.  Pat.  4.59,105  of  1013  ;   this  J.,  1913,  1101). 


The  colouring  matter  from  1.5-di-o-toluido-authra- 
quinone  is  specially  claimed. — F.  \V.  A. 

Anthraquinone  dycstujfs  ;    Manufacture  of  soluble 

i/reenish-blue .       Akt.-(>es.     f.      Anilinfabr., 

Berlin.  Eng.  Pat.  7S(U.  May  27.  1915.  L'nder 
Int.  t'onv.,  June  19.  1911.  .\ddition  to  Eng. 
Pat.  10,378  of  1914,  dated  July  14,  1913. 

In  the  manufacture  of  soluble  greeiush-blue  dye- 
stulTsby  heating  1  -amino-4-halogi'nanthraf|uinone- 
2-sulphonic  acids  with  aroinal  ic  amines  and  water, 
in  presence  or  absence  of  an  agent  for  fixing  acid, 
as  described  in  the  main  patent  (see  (Jer.  Pat. 
280,040  of  1913  ;  this  J..  1915.  545),  the  addition 
of  copper  or  copper  compoimds  is  not  necessary. 

— F.  W.  A. 

Azo-dyestuffs  for  irool  ;    Manufacture  of  nciv . 

P.    A.     Ne\\ton,     London.      From     Farbcnfabr. 

vorm.  F.  Baver  und  Co.,   Elbcrfeld,  Germany. 

Eng.  Pat.  24,300,  Oct.  27,  1913. 
The  diazo-compounds  of  the  products  obtained  by 
condensing  one  inol.  of  2.4-dinitro-l-chlorobenzene 
with  benzidine-  or  tolidine-2.2'-disulphonic  acid 
are  combined  w  ith  azo-coinponents  <;enerally  in  use 
for  the  production  of  yellow  dyestutVs,  e.t/.,  salicylic 
acid,  l-phenyl-3-methylpyrazolone,  etc.  Pure 
yellow  dyeings,  fast  to  fulling,  sulphur,  and  light, 
are  obtained  on  wool  from  acid  Ijaths. — F.  W.  A. 

Trisazo-dycstuff  ;     Manufacture  of  a .     E.   B. 

Ransford,  London.  From  I<.  Cassella  und  Co., 
Frankfort,  Germanv.  Eng.  Pat.  0900,  JIar.  18, 
1914. 
The  tetrazo  compound  of  jH-aminophenylazo- 
2.5.7-aminonaphtholsulphonic  acid  is  combined 
with  two  niols.  of  resorcinol.  The  new  dyestuff 
gives  fine  claret  shades,  fixed  without  change  of 
shade  by  after-treatment  with  formaldehyde. 
The  dyeings  so  after-treated  are  very  fast  to  wash- 
ing and  are  easily  discharged  ;  the  dyestuff  is  par- 
ticularly suitablij  for  union  goods. — F.  W.  A. 

Indigoid  vat  dyestuff s  ;    Manufacture  of  new . 

P.    A.     Newton,     London.     From    Farbenfabr. 

vorm.  F.  Baver  und  Co..  Leverkusen,  Germany. 

Eng.  Pat.  7910,  Jlar.  28,  1914. 
Halogexated  isatins  or  naphthisatins,  in  which 
the  oxygen  of  the  a-keto  group  is  replaced  by 
readily  replaceable  substituents,  e.g.,  the  anilido- 
group",  are  condensed  with  3-plienyl-l-indanone, 
its  substitution  produ<^ts  or  liDiiiologuos.  5.7- 
Dichloro-  or  dibromo-isatin-n-anilidc  yields  a  pure 
red,  and  the  «-arylides  of  the  lialogenated  2.3- 
naphthisatins  yield  very  pure  violets. — F.  W.  A. 

Dyestuffs  for    furs,    hair,    etc.     A.    Erlenbach   and 

K.    Marx,    Dessau,    Assignors    to    Akt.-Ges.    f. 

Anilinfabr.,      Berlin,      Germany.  U.S.     Pat. 

1.144,181,  June  22,  1915.     Dateof  appl.,  Apr.  25, 

1914. 
Ax  inorganic  salt  of  a  substituted  p-diamine, 
(4)NH2.RC6H3.N{alkyl)X(l),  in  which  R  is  a  mono- 
valent inorganic  substituent  or  a  hydrogen  atom 
and  X  is  a  monovalent  organic  substituent  such  aa 
an  alkvl  group,  and  an'  inorganic  salt  of  a  1- 
alkoxy-2.4-diamine  are  claimed  as  new  dyestuffa 
for  furs,  etc. — F.  W.  A. 
A:o  di/cstuffs  ;    Manufacture  of  new .     P.  A. 

Newton,     London.     From     Farbenfabr.     vorm. 

F.  Bayer  und  Co.,  Leverkusen,  Germany.     Eng. 

Pat.  8000,  April  0,   1914. 
See  Addition  of  April  21.  1914,  to  Fr.  Pat.  457,840 
of  1913  ;  this  J.,  1915,  417. 
Azo  dyestuffs  for  cotton  ;   Manufacture  of  new . 

P.    A.    "Newton,    London.     From    Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Leverkusen,  Germany. 

Eng.  Pat.  8043,  March  30,  1914. 
See  Ft.  Pat.  471,284  of  1914  ;  this  J.,  1915,  171. 
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[Aug.  IC,  1915. 


Dyes   of  the   nnlhraquinone   series  ;     Greenish-blue 

.     W.  Herzberji  and  G.  Hoppo.  Assignors  to 

Aktienges.  f.  Anilinfabr..  Berlin.  U.S.  Pat. 
l,131,516,Mar.  9, 1915.  Date  of  appL,  July  1,1914. 

See  Ger.  Pat.  280,646  of  1913  ;  this  J..  1915,  545. 

Dycsluffs   of  the   anthraquiiione   series,    soluble   in 

water:     Manufacture    of   blue .     Aktieuges. 

fiir  Anilinfabr.,  Trepto«-,  Germanv.  Eng.  Pat. 
10,378,  April  27,  1914.  Under"  Int.  Conv., 
July  14,  1913. 

See  Ger.  Pat.  280,646  of  1913  ;  this  J.,  1915,  545. 

Vat  dyesluffs  ;     Manufacture   of .     E.    Wray, 

Biebrich,  and  P.  Hess,  Uiesbadon,  Assignors  to 
Kalle  iind  Co.  A.-G.,  Bielnioh,  Germany.  U.S. 
Pat.  1,144.577,  June  29.  1915.  Date  of  appL, 
Oct.  29,   1913. 

See  Ft.  Pat.  463,772  of  1913  ;  this  J..  1914,  416. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 


Poplar  wood  pulp  ;   The  special  properties  of . 

T.   Hadfield.     Paper-Making.    1915,   34,  206. 

Poplar  wood  pulp  prepared  Ijv  the  soda  process 
has  proved  an  excellent  substitute  for  esparto. 
In  the  mamifacture  of  the  best  grades  of  poplar 
pulp  tlie  knots  are  bored  out  before  chipping.  The 
chips  are  digested  with  12  °o  of  their  weight  of 
70  %  caustic  soda  under  a  steam  pressure  of 
90  lb.  for  10 — 12  hours  ;  higher  pressures,  up  to 
160  lb.,  are  sometimes  employed,  but  the  con- 
centration of  the  alkali  must  then  be  regulated  to 
avoid  injury  to  the  fibre.  The  pulp  is  washed  in 
the  ordinary  way  and  is  bleached  with  a  relatively 
small  consumption  of  bleaching  powder.  This 
process  gives  a  strong  pulp  of  good  colour.  suital>le 
for  making  light  papers  with  a  silky  feel.  Under 
favourable  conditions  poplar  wood  jaelds  a  higher 
percentage  of  cellulose  than  other  woods,  viz., 
63%  ;  the  fibres  of  poplar  pulp  prepared  by  the 
soda  process  have  superior  felting  properties  as 
compared  with  sulphite  pulp  fibres  and  have  not 
been  tendered  by  acid  digestion.  The  soda 
process  also  eliminates  the  resinous  constituents 
more  perfectly,  thus  facilitating  the  beating  and 
the  action  of  the  suction-boxes  on  the  machine. 
Poplar  pulp  is  us?d  in  various  proportions  in  the 
manufacture  of  printings.  '"  featherweight  "  print- 
ings, art  papers,  filter  and  blotting  papers,  and  in 
all  cases  where  bulk  and  lightness  are  desirable. 
The  paper  possesses  great  smoothness  and  is 
readily  prepared  free  from  acid,  being  particularly 
suitable  for  insulating  purposes  and  wrapping 
metallic  articles. — J.  F.  B. 

Filter  paper  ;  Process  for  toufjheninii  ordinary . 

W.  R.  Rankin.  Pharm.  J.,  1915,  95,  36. 
To  prepare  a  substitute  for  the  smooth,  hardened 
filter  papers  of  German  make  (C.S.  and  S..  No.  575). 
best  Enghsh  filter  paper  is  dipped  very  quickly  in 
nitric  acid  of  sp.  gr.  1-42.  drained,  and  washed  in 
running  water  until  most  of  the  acid  is  removed  ; 
the  remainder  is  neutralised  by  immersion  in  0-5% 
ammonia  solution,  the  paper  is  then  washed 
thoroughly,  pressed  lietween  blotting  paper,  and 
dried  at  100°  C.  When  dry  the  paper  is  again 
subjected  to  the  treatment ;  the  same  acid  may  be 
used  indefinitely.  A  shrinkage  of  about  10%  in 
linear  dimensions  should  be  allowed  for.  Since 
the  cellulose  of  the  paper  is  nitrated  to  some 
extent,  excessive  temperatures  must  be  avoided 
in  drying.  A  somewhat  inferior  substitute 
may  be  prepared  in  a  single  operation  by 
dipping  filter  paper  in  a  mixture  of  65  parts  of 
sulphuric  acid  of  sp.  gr.  1-84  and  35  of  nitric  acid 
of  sp.  gr.  1-42. — J.  F.  B. 


Patents. 

Fibrous  and  letted  substances  [e.g.  paper,  hide,  etc.]  ; 

Process    for    the    treatment     [proofing]     of . 

S.  A.  C.  Ki'istensen,  Copenhagen.  Eng.  Pat. 
12.079.  May  15,  1914.  Under  Int.  Conv., 
Oct.  28,  1913. 

The  surface  of'  the  material  is  coated  with  a 
mixture  of  a  mineral  powder,  preferably  aluminium 
powder,  together  with  a  fixative,  preferably  water- 
glass,  on  one  or  both  sides,  whereby  it  is  rendered 
fire-  and  damp-proof  and  impermeable  to  air. 
Before  coating,  the  material  may  be  reinforced  by 
the  attachment  of  \\ire-gauze  and  the  coating 
applied  over  this. — J.  F.  B. 

Cotton-plant ;   Method  of  uiilisinf/  leasie  substances 

of    the .      M.     W.     Marsden,     Assignor     tt> 

Economic  Power  and  1-^oducts  Co.,  Philadelphia. 
U.S.  Pat.  1,143,587,  June  15,  1915.  Date  of 
appl.,  Feb.  28,  1914. 

The  stalks,  stems,  and  roots  of  the  plant  are 
disintegrated,  and  the  light  and  the  heavy  fibres 
are  separated  by  suction  and  gravitation  and 
washed  with  water.  The  separate  portions  are 
then  digested  under  pressure  to  remove  extractive 
matter,  etc.,  and  are  further  purified  from  iucrust- 
ing  matter  by  treatment  with  an  alkali  under 
liigher  pressure.  By  subjecting  the  fibres  to  the 
action  of  reducing  agents,  a  paper  stock  of  great 
strength  and  uniformity  is  produced. — E.  H.  T. 

Cellulose  xanthorjenate  ;  Manufacture  oi  solutions  of 

.    L.  Lilienfeld.  Vienna.    Eng.  Pat.  14.339, 

June  15,  1914.  Under  Int.  Conv.,  July  5,  1913. 
Crude  viscose,  preferably  poor  in  alkali  as  described 
in  Eng.  Pat.  1378  of  1912  (this  J.,  1913,  192)  and 
containing  not  more  than  5%  of  celhdose  or 
cellulose  hydrate,  is  maintained  at  60° — 80°  C.  ; 
a  polymerised  cellulose  xanthogenate  separates 
which  is  insoluble  in  water  but  easily  soluble  in 
alkali  solutions.  The  time  taken  for  precipitation 
depends  upon  the  rate  of  heating  ;  in  the  examples 
given  it  varies  from  40  mins.  to  62  mins.  The 
precipitated  xanthogenate  is  thoroughly  washed 
with  water  until  colourless  and  then  dissolved  in 
alkali  solution  of  8%  to  10  "Jo  strength.  The 
solution  is  suitable  for  all  purposes  for  which 
viscose  can  be  used  ;  it  is  coagulated  by  dilute 
mineral  acids,  with  or  without  the  addition  of 
salts,  etc.,  and  the  coagulating  liquid  can  be  used 
repeatedly  because  of  the  purity  of  the  xantlio- 
genate.— B.  V.  S. 


Aeelylcellulose  ;    Solvent  for  - 


.  W.  G.  Lindsay, 
CakhveU,  N.J.,  Assignor  to  The  Celluloid  Co., 
New  York.  U.S.  Pat.  1,143.979,  June  22,  1915. 
Date  of  appl.,  May  23,  1912. 

A  SOLVENT  for  an  acetylceUidose  which  is  freely 
sohible  in  acetone  contains  60 — 70  parts  by  vol.  of 
etlnl  acetate  and  30 — 40  parts  by  vol.  of  methyl 
alcohol.— F.  W.  A. 

Sulphite  waste  liquor  ;    Process  of  treat inq and 

product  thereof.  O.  W,  Knight,  Portland,  Me. 
U.S.  Pat.  1,143.714,  June  22,  1915.  Date  of 
appl.,  Aug.  10,  1914. 

A  LIQUOR  containing  a  lignone  derivative,  e.g., 
fermented  waste  sulphit/e  hquor,  in  wluch  at  least 
part  of  the  alcohol  has  been  oxidised  to  aldehyde, 
is  treated  with  a  phenolic  substance  in  presence  or 
absence  of  a  condensing  agent  at  a  temperature 
sufficient  to  prodvice  a  condensation  product. 

— F.  W.  A. 

Wrapping  material.     A.  H.  Kilner,  Leigh,  Essex. 
Eng.  Pat.   15,761,  June   11,   1914. 

Cotton  or  other  textile  fabric  is  treated  with 
\-iscose  by  brushing  in  such  a  manner  that  the 
\'iscose  is  absorbed  and  penetrates  the  threads  and 
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flbrps  so  as  to  render  the  fabric  iInpo^^^olIs  to  air. 
(Beferi'iice  Is  tlirvoted  to  lOiu;.  I'ats.  17,25:>  of  1900, 
•841)  of  luo:^.  2:i.:ui  of  laio.  2l.42t>  of  11»U,  aud 
«TIW  of  1912:  this  J.,  1901,  597;  1904,.  439 ; 
1912.  1026,  1027.)— J.  KB. 

Viacose  ;     Profiuelion  of  arlielen  or  maleriaU  front 

.     B.  Borzvkow.ski,  t'harlottenburs-Berlin, 

Gennanv.     U.S."  Pat.  l,U:i.."itS9,  June  15,  1915. 
Dat«  of  appl.,  .Afay  17,  191:5. 

See  Eng.  Pat.  12,090  of  1913  ;    this  J.,  1013,  975. 

Paper-pulp  or  cfllulose  from  bamboo  and  the  like  ; 

pToi-i'ss  for  the  prodiwlion  of .    J.  L.  Jardiue. 

Ponicuik.  Scotland.  U.S.  Pat.  1,14:5,401.  June  15, 
I9I5.    Date  of  appl..  Aug.  (J.  1914. 

See  Eng.  Pat.  1S,:571  of  1913  :   this  J..  1914,  1006. 

Paper  and  other  abaorbent  materials  ;    Sizing  and 

colonring  of .     E.  Fues.   Ilanau.  Germanv. 

Eusr.  Pat.  13,970.  June  9.  1914. 

See  Fr.  Pat.  47:i,405  of  1914:   this  .T..  101.-).  510. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Dyeing  ;    Theoni  of .    J.  Traube.    Ber.,  1915, 

"48,  93S— 940. 

Ax  investigation  of  65  dyes  showed  that  l>a,«ie 
dves  cause  a  slirinkage  and  acid  dyes  a  swelling 
of  a  gelatin  gel.  The  Ijasic  and  highly  colloidal 
Night  Blue,  for  instance,  exerts  a  strong  action  and 
the  weakly  basic  Khodaniine  B  a  weak  action  of 
the  first  t>-pe.  Basic  dyes  have  a  tendency  to  be 
deposited  upon  the  surface  of  the  gel,  whilst 
aciti  dyes,  when  not  highly  coUoidal,  remain 
diffused  tliroughout  the  gel.  The  latter  condition 
may  be  prevented  by  mordanting,  i.e.,  converting 
the  dye  into  a  colloidal  precipitate,  or  by  diminish- 
ing the  (legree  of  dispersion  of  the  dyestxiff,  e.g., 
by  addition  of  acids  or  acid  salts  to  acid  dyestuffs 
or  of  alkali  to  basic  dyestuffs.  These  conclusions 
were  supported  by  diffusion  experiments.  Solutions 
of  liighly  colloiilal  dyes,  such  as  Congo  Blue, 
were  decolorised  in  a  few  days,  the  colour 
being  deposited  on  tlie  surface  of  the  gel.  The 
effect  of  adding  sodium  bLsulphate  to  certain 
acid  dyes  and  sodium  carbonate  to  certain 
ba*ie  dyes  in  dyeing  processes  is  interpreted  in  the 
light  of  the  above  results  ;  and  the  autlior  shares 
the  view  that  ilyeing  is  essentially  a  colloidal 
process,  the  fibre  being  regarded  as  an  elcctro- 
neaatively  charged  gel  capalile  of  shrinkage  or 
expansion  under  the  influence  of  basic  or  acid 
dyes,  which  may  either  aggregate  upon  the  surface 
of,  or  diffuse  through,  the  fibre,  according  to  the 
circumstances  outlined  above. — J.  R. 


Method  of  developing  a 
J.   Soc.   Dyers  and  Col., 


Chrome  broicn  on   wool , 

fast .     M.   Fort. 

1915.  31,  147— 14S. 

Wool  is  chromed  to  produce  a  green  chrome 
mordant,  e.g.,  with  3°o  bichromate  and  2i°u  tartar 
emetic,  with  a  bisulphite  after-treatment.  It  is 
then  dyed  in  a  bath  containing  2 — 3",,  gallic  acid, 
4°;,  sodium  nitrite,  and  5°„  acetic  acid,  reckoning 
on  a  standard  bath  thirty  times  the  weight  of  the 
wool,  the  solution  being  gradually  heated  to 
boiling  and  kept  boiling  for  one  hour.  The  dyeings 
are  fast  to  light,  heavy  milling,  alkaUs.  and  acids. 
The  shade  mav  be  varied  bv  addition  of  suitable 
dyestuffs. — F.  W.  A. 

Fastness  of  basic  di/es  to  rubbing.    M.  Fort.    J.  Soc. 
Dyers  and  Col.,   1915.   31,   14)s. 

AccoRPiXG  to  Eng.  Pat.  29.479  of  1913  (this  J.. 
1915,    135)    tannin-mordanted    cotton    is   treated 


with  a  bath  of  sodium  silicate  neutralised  with 
hydrochloric  acid.  The  author  lia.s  used  5 — 10",, 
commercial  phosphoric  acid  (50"u),  alone  and  ia 
conjunction  with  jilumiuium  and  niagnesiuut  salts, 
to  improve  fastness  to  rubbing. — F.  W.  A. 

Tendering  of  cotton  ;    Copper  values  and  the  

by  some  organic  acids  in.  steaming.  G.  E.  Pilking- 
ton.  J.  Soc.  Dyers  and  Col.,  1915,  31,  119—153. 
Of  the  three  organic  acid-s  used,  oxalic,  tartaric, 
aud  citric  acids  in  2%  solution,  the  Hrst-named 
was  fomid  to  produce  the  greatest  tendering 
effect,  as  measiu'ed  by  the  copper  value  (this  J.. 
1907,  548).  which  was" equivalent  to  the  formation 
of  about  34  °;,  of  invert  sugar.  The  preseni-e  of 
sodium  sulphate  diminishes  the  action  of  these 
acids,  preventing  their  hydrolysing  action.  This 
result  was  not  expected,  as  it  "has  been  supposed 
that  partial  double  decomposition  occui's  between 
the  salt  and  the  organic  acid,  producing  free 
mineral  acid. — F.  W.  A. 

Patents. 

Dyeing  [khaki  .'shades  on  animal  fibres].    B.  Keegan, 
Bradford.     Eng.   Pat.   20.467.    Oct.    2,    1914. 

Wool  is  treated  with  a  »(-diamine  and  a  suitable 
oxidising  agent  or  mordant,  the  colour  being 
developed  by  means  of  an  acid.  A  suitable  bath 
contains  jH-toluylenediamine,  3"„  ;  common  salt, 
li°o  ;  acetic  acid  (30 "o)' 2 °o  ;  sodium  bichromate, 
2-3"„  of  the  weight  of  the  material.  The  wool  is 
thus  dyed  a  pale  yellow  shade,  which  is  developed 
to  a  khaki  bv  subsequent  addition  of  3%  of 
sulphuric  acid  (40 "i,)  to  the  bath. — F.  W.  A. 

Dyeing,   washing,   bleaching,   etc.  ;    Apparatus  for 

.     O.  LuITt,  Lausitz,  Germanv.     Eng.  Pat. 

8365.  Apr.  2,  1914.  Under  Int.  Conv...Vpr.  3.1913. 

A  MOKE  efficient  two-compartment  vat  for  the  wet 
treatment  of  textile  goods  by  means  of  a  circulating 
reversible  flow  of  liquor,  is  obtained  by  constructing 
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it  with  a  semi-cvliiulrical  bottom,  a,  furnished  with 
heating  pipes.  ' d.  and  curved  strainer-plates,  e. 
The  suction  or  delivery  pipe,  k.  which  connects  the 
heating  chambers  of  the  vat,  contains  the  reversible 
pump  (screw-propeller,  i).  and  continually  increases 
in  cross -section  from  the  jimctions  with  the  bottom 
of  the  vat  towards  tlie  pimip  itself. — F.  W.  A. 

Dyeing  furs,  hair,  feathers,  etc.  ;    Process  for . 

A.   G.   Bloxam.   London.      From   Chem.   Fabr. 

Grieshcim-EIextron,  Frankfort,  Germany.    Eng. 

Pat.  5447.  April   10,   1915. 
Furs,  hair,  feathers,  etc.,  mordanted  or  not,  are 
treated    with    a    solution    of    »!-hydroxydiphenyl- 
amine  and  a  suitable  oxidising  agent.     Raw  skins 
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or  skins  prepared  by  wa.shing  or  "  killing  "  are 
immersed  in  a  mordanting  solution  containing 
3  grms.  of  sodium  bichromate  and  2  grms.  of 
copper  s\dphate  per  litre,  and  then  in  a  dye-bath 
containing  1-5 — 3  grms.  of  m-hydroxydiphenyl- 
amine,  1-25 — 2-5  c.c.  of  caustic  soda  (28"o)'  and 
1  litre  of  water:  25  c.c.  of  a  10%  solution  of 
bichromate  is  immediately  added,  and  then  1 — 2 
grms.  of  sodium  perborate.  After  agitating  the 
skins  for  half-an-hour,  about  5  c.c.  of  10  °o  formic 
acid  is  added  until  the  liquid  is  neutral  or  .slightly 
acid,  and  the  skins  are  allowed  to  stand  over-night. 
A  deep  brown  fast  to  light  is  obtained. — F.  W.  A. 

Dyeing  raw  cotton,  tvool,  etc.,  and  apparatus  for  use 
therein.  G.  W.  Johnson,  London.  From  Uniform 
Dyeing  Machine  Co.,  Cirove\ille,  N.J..  U.S.A. 
Eng.  Pat.  84  of  1915,  date  of  appl.,  July  21,1914. 

Raw  cotton,  wool,  etc.,  is  made  into  rolls  or  bats 
which  are  packed  on  end  in  a  dye- vat  and  the 
dye-lic(Uor  circulated  continuously  or  in  each 
direction  alternately.  A  perforated  tube  may  be 
placed  in  the  roll  or  bat. — F.  W.  A. 

Bleaching  solution.  A.  Lehmann.  Rhevdt,  Ger- 
many. U.S.  Pat.  1.135.303,  April  13,  1915. 
Date  of  appl.,  Nov.  3,  1914. 

The  bleaching  solution  comprises  chloride  of  lime 
and  "  kromocon,  a  malt  product  containing  the 
constituents  of  malt,  particularly  active  diastase 
and  other  soluble  or  colloidal  albumen  substances, 
in  unaltered  natural  form." — B.  N. 

Dyeing  hairs,  furs,  and  the  like  ;    Preparation  for 

.     A.   Erlenbach,   De.ssau,   Ciermany.     U.S. 

Pat.  1.144.325,  June  22,  1915.     Date  of  appl., 
Feb.  21,  1913. 

See  Addition  of  Jfay  7,  1912,  to  Fi-.  Pat.  413,877  of 
1910  ;    this  J.,  1912,  1121. 

Bleaching  ;    Process  of  preparing  icrtile  materials 

for .       J.    L.    Jardine,    Penicuik,    Scotland. 

U.S.   Pat.   1.143.543,   June   15,   1915.     Date  of 
appl.,  Feb.  3,  1915. 

See  Eng.  Pat.  802  of  1914  ;    this  J.,  1915,  350. 

Printing    designs    in    rarimis    colours    on   fahrics  ; 

Process   for .       I.    Orloff,    Moscow,    Russia. 

Eng.  Pat.  15,100,  June  23,  1914. 

See  Ft.  Pat.  472,092  of  1913  ;  this  J.,  1915,  420. 
Reference  is  directed  in  pur.suance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907. 
to  Eng.  Pats.  3550  of  1894,  13,000  of  1896,  3775  of 
1898,  15.793  of  1899,  3778  of  1903,  3709  of  1900, 
13,896  of  1908,  and  7734  of  1909. 

Pattern  effects  upoyi  cotton  fabrics  ;    Process  for  the 

production    of .        Or.     Heberlein,    Wattwil, 

Switzerland.   U.S.  Pat.  1.144,655,  June  29,  1915. 
Date  of  appl..  May  29,  1914. 

See  Ft.  Pat.  468,642  of  1914  ;   this  J.,  1914,  960. 
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Phosphoric  acid  ;    Factor  to  be  used  for  the  calcula- 
tion of  the m  Neumann's  method.      S.   L. 

Jodidi.     J.  Amer.  Chem.  Soc,   1915,   37,  1708 
—1710. 

Experiments  made  with  sodium,  potassium,  and 
ammonium  phosphates  and  phosphoric  acid  showed 
that  in  determining  phosphorus  by  precipitating 
as  phosphomolybdate  in  an  acid  solution  contain- 
ing 10%  of  ammonium  nitrate,  then  boiling  the 
washed  precipitate  with  excess  of  N ;'2  sodium 
hydroxide,  and  titrating  the  excess  of  alkali,  the 


factor  1  c.c.  N /'2  NaOH  =0-554  mgrm.  P,  pre- 
scribed by  Neumann  (Z.  physiol.  Chem.,  1902-3, 
37,  129),  gives  too  low  results  and  should  be 
replaced  by  the  factor  0-57.  wliich  gives  result.? 
close  to  the  truth  under  the  following  conditions  : — 
The  phosphate  solution  is  treated  with  10  c.c.  of  a 
mixture  of  equal  volumes  of  concentrated  sulphuric 
and  nitric  acids,  75  c.c.  of  a  50%  solution  of 
ammonium  nitrate,  and  enough  water  to  make, 
with  the  10 '^0  solution  of  ammonium  molybdate 
(usually  40  c.c),  a  total  volume  of  250  c.c.  ;  the 
.solution  is  warmed  to  80°  C.  before  adding  the 
molybdate.  After  shaking  vigorously  and  allowing 
to  stand  for  15  mins.,  the  liquid  is  decanted  through 
a  filter,  and  the  precipitate  shaken  three  or  four 
times  with  150  c.c.  of  ice  water,  the  liquid  being 
decanted  through  the  filter.  The  filter  is  washed, 
transferred  to  the  flask  containing  the  precipitate, 
reduced  to  pulp  with  150  c.c.  of  distilled  water, 
lioiled  for  15  or  20  mins.  vAth^  excess  of  N /'2  sodium 
hydroxide,  and  the  excess  of  alkali  titrated  with 
A^/2  sulphuric  acid. — A.  S. 

Molybdic     acid ;      Reduction     of 


Catalytic 
action  of  colloidal  metals  of  the  ]ilatinum  group. 
XI.  C.  Paal  and  H.  Biittner.  Ber.,  1015,  48, 
220—222. 

Experiments  described  previou.sly  on  the  reduc- 
tion of  ammonium  molybdate  with  hydrogen  in  the 
presence  of  colloidal  palladium  (this  J.,  1914,  787> 
were  repeated,  working  however  with  somewhat 
more  dilute  solutions  and  using  a  freshly  prepared, 
very  active  palladium  preparation  (.see  Paal  audi 
Amberger.  this  J.,  1904,  208).  At  the  ordinary 
temperature  and  pressure  absorption  of  hydrogen 
corresponding  to  the  formation  of  molybdenum 
tetrahydroxide  occurred.  The  hydrosol  had  a 
dark  reddish  brown  colour,  and  after  a  few  hours 
a  fine  sediment  separated.  The  absorption  of 
hydrogen  was  completed  in  2 — 3  days,  but  recom- 
menced on  warming  to  50° — 60'  C,  and  cofltinued 
for  a  further  3  days,  the  amount  absorbed  theu 
corresponding  to  the  formation  of  molybdenum 
trihydroxide,  which  separated  as  a  black  mud. 
When  dried  in  hydrogen  it  formed  black,  brittle 
crusts  with  a  bluish  sheen. — G.  F.  31. 

Calcium  oxide  and  hydroxide  ;    Change  of  volume 

on  dissolving in  ivater.     A.  Cavazzi.     Ciaz. 

Chim.  Ital.,  1915,  45,  I.,  529—533. 

One  grm.  of  calcium  oxide  dissolved  in  1  litre  of 
water  at  15°  C.  produced  a  diminution  of  0-7  c.c. 
in  the  volume  of  the  water  :  under  similar  con- 
ditions 1  grm.^  of  CaO  in  the  form  of  calcium 
hydroxide  produced  a  diminution  of  0-5  c.c.  The 
expansive  force  produced  by  the  slaking  of  quick- 
lime is  due  to  the  lower  specific  gravity  of  the 
hydroxide  compared  with  that  of  the  oxide  ;  a, 
given  volume  of  calcium  oxide  yields  rather  more 
than  double  its  volume  of  hydroxide. — A.  S. 

■  by    formic     acid 


Chlorates  ;      Activation     of  - 

K.  A.  Hofmanu  and  K.  Schumpelt.     Ber.,   1915, 
48,  810—822. 

The  activation  of  chlorate  solutions  by  osmium 
tetroxide  for  the  oxidation  of  amorphous  carbon 
to  carbon  dioxide  (this  J.,  1913,  097),  is  due  to  the 
formation  of  formic  acid,  which  has  been  found  to 
reduce  chlorates  to  chlorine  dioxide.  The  addition 
of  formic  acid  as  such  causes  the  activation  of 
chlorate  solutions,  only  one-sixth  of  tlie  available 
oxygen  being  taken  up  by  the  formic  acid,  the 
remainder  being  available  for  oxidation  processes, 
e.g..  of  indigo,  of  aniline,  and  of  anthracene  (using 
90 °o  formic  acid).  Acetic  acid  and  other  acids  do 
not  produce  the  same  effect. — F.  W.  A. 

Ferroci/anidcs  ;     Volumetric  determination  of . 

B.  CampbeU.     Analyst,  1915,  40,  327—328. 

F^OM  1-5  to  2  grms.  of  the  finely  powdered  ferro- 
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t^yanidp  is  lieated  pently  with  not  less  llian  30  c.c 
of  diliito  (1:5)  siilpluirii'  acid  until  tlio  ferr<>- 
cyano^en  complex  is  decomposed.  The  linuid  is 
cooled  and  diluted,  and  5  i;rms.  of  zinc  (of  known 
iron  content)  added.  After  solution  of  the  zinc 
the  iron  is  reduced  .to  the  ferrous  state,  and 
■the  solution  titrated  with  A'/IO  potassium 
permanKanate  solution  (1  c.c.  =00422  grm. 
K,Fe(CX),.:Ur.O).  An  allowance  of  OO.j  c.c.  Is 
made  for  the  'i  jirms.  of  zinc.  The  method  gives 
Kood  results  with  ferrocyanides  containing  car- 
Eonate  or  sulphate. — C.  A.  .M. 

Disodium  hydroijcn  nrxeunle.  lend  nitrate,  and  icater 

at    2'->    C.  ;      Equilibrhim     in     the    system . 

B.  E.  Currv  and  T.  O.  Smith.  J.  Amer.  Chem. 
Soc.   1015,"  37,   108.5—1088. 

t'OMMERClAL  lead  arsenate  is  mostly  made  from 
disodium  hydrogen  arsenate  and  lead  nitrate  or 
■acetate,  preferahly  the  former.  A  study  of  mix- 
tures of  disodium  hydrogen  arsenate,  lead  nitrate, 
and  water  at  25°  C.  showed  that  only  one  com- 
pound, PhllAsOj.  is  formed.  Commercial  products 
usually  contain  more  lead  and  less  arsenic  than 
rbU.VsO..— A.  S. 

Hydrazine  ;    Contribution  to  the  hnouledye  of . 

\V.  Schlenk  and  T.  Weichselfeldcr.  Ber.,  1915, 
48,  000 — 070. 

SoDH  J[  liydrazide,  NHj.NHXa,  was  obtained  in 
the  form  of  white  leaflets  by  the  action  of  sodium 
on  anhydrous  hydrazine  in  an  atmosphere  of  dry 
nitrogen.  It  is  a  dangerously  explosive  substance, 
and  decomposes  with   powerfvd   detonation  in  the 

rresence  of  the  merest  traces  of  air  or  moisture, 
t  is  likewise  violently  decomposed  by  alcohol.  A 
<"ase  of  isomerism  of  hydr.azine  derivatives  was 
observed  in  the  case  of  methylhydrazine  hydrate, 
NH2.XH2(CH3)OH,  and  a  compound  of  hydrazine 
and  methyl  alcohol,  XII  j.NH 3(00113),  analogous  to 
hydrazine  hydrate.  This  alkyl-oxide  was  formed 
by  mixing  the  two  constituents,  and  on  cooling  with 
solid  carbon  dioxide  it  separated  in  colourless 
needles. — G.  F.  M. 

Patents. 

Sul)>hurie  anhydride  ;    Manitfactiire  of ,  and  of 

catalytic,  wjcnts  for  use  in  said  manufacture. 
J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludvvigshafen,  Ciermany. 
Eng.  Pat.  23,541,  Oct.   17,   1913. 

Sulphuric  anhydride  is  obtained  by  passing  mixed 
isulphur  dioxide  and  oxygen  over  a  catalyst,  con- 
sisting of  vanadic  acid  precipitated  on  finely  ground 
pumice  or  similar  carrier.  For  example,  a  mixture 
of  200  parts  of  moist  pumice  powder  and  14  parts  of 
ammonium  vanadate  is  moulded  to  the  desired 
shape,  heated  at  300°  C.  to  expel  the  ammonia,  and 
then  at  440'  C.  in  gases  containing  sulphur  dioxide 
to  produce  cohesion  ;  or  a  mixture  of  310  parts  of 
iieselguhr  with  an  aqueous  solution  of  50  parts  of 
ammonium  vanadate  and  50  parts  of  caustic  potash 
is  evaporated  nearly  to  dryness,  and  the  residue 
formed  into  granules  and  heated  at  480°  C,  first  in 
^ases  containing  sulphur  dioxide  and  afterwards  in 
air.— B.  V.  S. 

Ammonia  [from  nitrofjen  and  hydrogen]  ;  Catalyst 

for  the  production  of and  process  of  making 

the  same.  F.  W.  de  Jahn,  Assignor  to  Cieneral 
Chemical  Co.,  New  York.  U.S.  Pat.  1,143,300, 
June  15,  1915.     Date  of  appl.,  June  30,  1914. 

A  CATALYST  Suitable  for  use  in  the  synthesis  of 
ammonia  is  prepared  by  reducing  nickel  oxiile  with 
hydrogen,  adding  metallic  sodium,  and  treating 
■the  product  with  ammonia. — F.  Sodn. 


Chlorates  of  alkalis  and  alkaline  earths  ;    [Electro- 
lytic]   production  of .       W.    Laib,  IJittman, 

Assignor  to  The  Ohio  Salt  Co.,  Wadsworth, 
Ohio.  U.S.  Pat.  1,143,580,  June  15,  1915.  Date 
of  appl.,  Sept.  12,   1914. 

A  SOLUTION'  of  an  alkali  or  .alkaline-earth  cldoride 
(e.g..  potassium  chloride  and  a  potassium  deriva- 
tive of  chromic  acid)  is  electrolysed  at  a  low  tem- 
perature in  a  cell  with  a  graphite  anode,  ami  the 
electrolysis   is   continued    in   another   cell    with    a 

Clatinuni  anode  at  a  higher  temperature,  produced 
y  the  current  itself.     The  liquor  is  run  olT  and 
crystallised. — E.  H.  T. 

Alutninium    chloride;    Manufacture    of [from 

residues  from  the  treatment  of  oils].  A.  NlcD. 
McAfee,  New  York.  U.S.  Pat.  1.144,304,  June 
22,  1915.    Date  of  appl.,  Mar.  2,  1915. 

Residues  arising  from  the  treatment  of  oil  with 
anhydrous  aluminium  chloride,  are  extracted  with 
a  solvent  to  remove  the  oil,  then  treated  with  a 
limited  amount  of  water,  and  the  resulting  con- 
centrated solution  of  hydrated  ahuninium  chloride 
is  decomposed  into  hydrochloric  acid  and  alumina 
by  heating.  The  alumina  is  mixed  with  carbon 
and  treated  with  hydrochloric  acid  gas  at  a  high 
temperature. — W.  N.  B. 

Alkali-metal  cyanide  ;  Process  for  the  production  of 

•.   H.  Freeman,  \'aiicouver,  British  Columbia. 

U.S.  Pat.  1,143,952,  June  22,  1915.  Date  of 
appl.,  Oct.  13,  1914. 

A  SOLUTION  of  crude  alkali  cyanide  is  heated  with 
ferrous  hydroxide,  the  resulting  ferrocyanide 
purified  Ijv  crystallisation,  aiul  the  dehydrated 
product  re-converted  into  alkali  cyanide  by  fusing 
with  alkali  metal,  in  contact  with  molten  lead. 

— F.  Sodn. 

Nitrate  of  lime  ;  Process  for  cooling  and  reducing 

.      I.     Hechenbteikner,     Great    Falls,     S.C. 

Assignor  to  Southern  Electro-Chemical  Co.,  New 
York.  U.S.  Pat.  1.143,025,  June  22,  1915. 
Date  of  appl.,  Aug.  13,  1914. 
"  Fluid  nitrate  of  lime  "  is  collected  into  pools 
around  which  a  cooling  medium  Ls  circulated.  The 
cakes  so  formed  are  detached  from  the  moulds  by 
heating  the  walls,  and  then  pulverised  and  con- 
veyed away  in  a  current  of  air. — W.  F.  F. 

■  and 


Zinc    oxide ;     Process    of    making    pure 

recovering  substances  from  waste  and  like  liquors 
[especially  those  of  the  u-et  copper  extraction 
process].  W.  Asef,  Philadelphia,  Pa.  U.S.  Pat. 
1,135.981,  April  20,  1915.  Date  of  appl., 
July  19,  1913. 
A  LIQUOR  containing  zinc  and  also  iron,  alkaU 
chloride  and  sulphate,  manganese,  cobalt,  and 
nickel  is  treated  with  alk.ali  or  alkaUne-earth 
carbonate  or  hydroxide,  to  i>recipitate  zinc  and 
iron  compounds,  and  the  mixture  is  subjected  to 
an  oxidising  agent,  such  as  air,  and  diluted  with 
more  of  the  original  liquor,  in  order  to  precipitate 
all  the  iron  as  ferric  hydroxide  and  redissolve  the 
precipitated  zinc  compounds.  Manganese,  cobalt, 
and  nickel  are  removed  from  the  separated 
Uquor  bv  precipitating  with  hypochlorite,  and 
the  fdtrate  is  again  treated  with  caustic  alkali  or 
alkaU  carbonate  to  precipitate  the  zinc  as  crude 
hvdroxide  or  basic  carbonate.  Some  of  the 
filtrate  (containing  alkali  chloride  and  sulphate) 
from  this  latter  operation  is  then  treated  with 
hquor  obtained  by  dissolving  previoasly  pre- 
cipitated crude  zinc  oxi<le  in  caustic  alkaU,  and, 
after  filtering  oft  impurities  and  lioiling,  the 
solution  is  further  diluted  with  more  of  the  same 
filtrate,  and  the  mixture  is  Ijoiled  and  agitated. 
The  zincate  is  thus  decomposed,  pure  zinc  oxide 
being  precipitated,  and  the  caustic  alkali  and  alkali 
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chloride  and  sulphate  are  recovered  by  evaporating 
the  filtrate.  In  the  absence  o£  iron  compounds 
the  process  is  simplified  accordingly. — F.  Sodn. 


Hydrogen  ;  Process  of  producing  - 


Zinc  sulphate  ;  Productimx  o/- 


E.  B.  Llopart, 


Cordoba,  Argentina.  U.S.  Pat.  1,142,795,  June 
15,  1915.    Date  of  appl.,  April  2,  1015. 

A  SUXTURE  of  zinc  sulphide  and  iron  sulphide 
{e.g..  a  blende)  with  zinc  carbonate  or  oxide,  or 
a  mixture  of  zinc  sulphide,  zinc  oxide,  and  sulphur, 
is  heated  in  an  oxidising  atmo.sphere,  at  a  tem- 
perature below  that  of  dull  redness,  preferably  at 
400"— 500°  C— F.  SODN. 

Perborate   of  zinc  :    Mannfncture   of .     Henkel 

und  Co..  Diisseldorf.  Germanv.  Eng.  Pat.  3477, 
Feb.  10,  1914.    Tnder  Int.  Conv.,  Feb.  27,  1913. 

Zinc  perborate  is  produced  by  fusing  together  a 
zinc  salt  and  an  alkaM  perborate.  (See  also 
Eng.  Pat.  33S8  of  1914;  this  J.,  1914,  961.) 

— B.  V.  S. 

SiV.cnte  glasses  and  the  liJcc  ;  Treatment  of ,  and 

preparation  of  useful  products  [u-ater-glass,  etc.'] 
therefrom.  3.  W.  Spensley,  J.  W.  Battersby, 
and  E.  S.  Hohues.  Manchester.  Eng.  Pat. 
11,959,  May  14,  1914. 

Lntps  of  silicate  glass  are  rendered  soluble  by 
being  ground  in  the  presence  of  water  in  machines 
of  the  ball-miU  tTi"pe.  The  rolling  and  gi-inding 
action  disintegiates  the  lumps  and  converts  them 
into  a  mass,  which  contains  a  certain  proportion 
of  water,  and  is  readily  soluble.  The  balls  may  be 
of  flint,  or  of  lumps  of  the  artificially  prepared 
silicate  glass  itself.  Tlie  soluble  product  may  be 
run  ovit  of  the  machine  either  into  water  to  form 
a  solution,  or  may  he  allowed  to  solidify  and  then 
broken  up  and  dissolved  in  water.  Disinfectants, 
soap,  or  other  materials  may  be  supplied  to  the 
machine  and  mixed  with  the  silicate  during  the 
grinding,  to  obtain  a  powder  consisting  of  dry, 
soluVjle.  pulverulent  silicate,  mixed  with  soda  ash, 
soap  powder,  or  other  materials,  and  containing 
say  20  to  40  °o  of  the  siUcate.— W.  C.  H. 

[Nickel]    caialyscrs ;     Manufacture    of .        D. 

Wesson,  Montclair.  N.J..  Assignor  to  The 
Southern  Cotton  Oil  Co..  New  York.  T.S.  Pat. 
1,143,339,  June  15, 1915. Date  of  appl.,  July6.1912. 

A  SOLVTION  of  a  nickel  salt  is  treated  with  an 
amnionium  compound  {e.g.,  ammonia  solution). 
the  precipitate  is  applied  to  an  inert  carrier,  heated 
to  expel  volatile  compounds,  and  the  nickel  reduced 
by  heating  iu  hydrogen. — E.  H.  T. 


Nickel   hydroxide  ;     Preparation   of  - 


J.    0. 


.  K.  Schaefer, 
Charlottenburg,  Assignor  to  Berliu-Anhaltische- 
Maschinenbau  A.-G.,  Berlin.  U.S.  Pat.  1.144,730, 
June  29,  1915.    Date  of  appl,  July  14,  1914. 

Hyi>roc;e2s  is  made  by  passing  a  reducing  gas  and 
steam  alternately  througlf  a  layer  of  refractory 
material  and  then  through  a  mass  of  iron  consisting 
of  two  zones,  the  iiuier  containing  bars  or  big 
lumps  and  the  outer  one  small  pieces. — E.  H.  T. 

Nitrogen  loith  oxygen  ;  Production  of  compo-unds  of 

.      A.   Classen,   Aix-la-Chapelle,    Germany. 

Eng.  Pat.  7866,  March  28,  1914. 

See  Fr.  Pat.  470,916  of  1914  ;  this  J.,  1915,  176. 
Aluminium  nitride  ;  Process  of  manufacture  of  ■ 


Woodruff.  Bayonne,  N.J.,  Assignor  to  The 
Southern  Cotton  Oil  Co.,  New  York.  U.S.  Pat. 
1.143,343.  June  15,1915.Date  of  appl.,  Jan.29,1913. 

Nickel  hydroxide  is  precipitated  by  adding  the 
theoretical  amount  of  ammonia  solution  to  a  1  "o 
sohrtion  of  a  nickel  salt  at  above  90°  C— E.  H.  T. 

Nitrogen  ;    Process  of  fixing  atmospheric  ■ 


Peacock,  Chicago.  111.,  Assignor  to  Agricultural 
Research  Corporation,  N.Y.  U.S.  Pat.  1,143,132, 
Date  of  appl.,  Nov.  5,  1912. 

The  oxide  of  a  metal  capable  of  fixing  nitrogen  is 
heated  with  carbon  in  a  furnace  fed  with  free 
nitrogen,  air,  and  fuel.  A  sufficient  excess  of 
carbon  is  nsed  to  prevent  formation  of  carbon 
dioxide.  The  charge  is  introduced  at  one  end  of 
a  closed  chamber  or  rotary  furnace,  where  it 
meets  a  biu'uing  mass  of  carbonaceous  fuel  injected 
with  air  ;  it  travels  through  the  chamber  and  is 
removed  at  the  other  end  together  with  tlie  com- 
bustion products. — E.  H.  T. 


A.  Badin.  Assignor  to  Soc.  Generale  des  Nitrures, 
Paris.  U.S.  Pat.  1,143,482.  June  15,  1915.  Date- 
of  appl.,  Feb.  2,  1915. 

See  Eng.  Pat.  24,533  of  1914  ;   tliis  J.,  1915,  123. 
Cyanogen  compounds  :    Method  of  producing - 


C.  Bemdl.  Miinich.  Germanv.  U.S.  Pat.  1.144.457, 
June  29,  1915.    Date  of  appl..  Sept.  1,  1910. 

See  Ger.  Pat.  216,264  of  1008  ;  this  J.,  1909,  1314. 

Hydrogen  peroxide  ;   Apparatus  for   the  continuous- 
production,   by  synthesis,   of .      W.   Weber^ 

Assignor  to  Henkel  und  Co..  Diisseldorf, 
Germanv.  U.S.  Pat.  1.144.271.  June  22,  1915. 
Date  of  appl..  Dec.  5,  1914. 

See  Eng.  Pat.  22,714  of  1914  ;   tliis  J.,  1915,  799. 

Catalytic  reactions  and  catalytic  agents  for  use  therein^ 
Eng.  Pat.  8462.     See  I. 

Cracker-pipe  for  saturating  apparatus.     U.S.  Pat.. 
1,135,472.     See  I. 

Process  oi  treating  complex  sulphide  ores.     U.S.  Pat^ 
1,144,480.     See  X. 


Vin.— GLASS;    CERAMICS. 

Patents. 

Glass.  O.  Schott,  Assignor  to  Schott  imd  Gen., 
Jena,  Germany.  U.S.  Pat.  1,143.732,  June  22, 
1915.    Date  of  appl.,  Dec.  10,  1914. 

Glass  containing  at  least  50%  of  silicic  acid,  ancJ 
ha\-ing  as  its  other  components,  4  to  15%  of  alu- 
mina, 5  to  15%  of  boric  acid,  4  to  14%  of  alkali, 
not  more  than  7-8  "o  of  magnesia,  nor  15-9  %  of  zinc 
oxide,  nor  30%  of  baryta,  and  lime.  The  total 
percentage  of  lime,  magnesia,  zinc  oxide,  and 
baryta  is  equivalent  to  from  3  to  11  °o  of  Ume, 
the"  total  percentage  of  alimiiua,  lime,  and  the 
quantity  of  lime  equi%  aleht  to  the  percentages  of 
magnesia,  zinc  oxide,  and  baryta  being  at  least- 
half  and  at  most  five  times  that  of  the  boric  acid. 

— W.  C.  H. 

Glass  ;   Process  for  making   a   compound  of ,. 

H.  M.  Brookfield,  New  York.  U.S.  Pat. 
1.143.885.  June  22,  1915.  Date  of  appl., 
Jan.  27,  1912  ;  renewed  May  10,  1015. 

About  100  parts  of  ground  ctdlet  from  a  glass 
containing  Ume,  is  thoroughly  mixed  with  30  parts 
of  calcium  oxide  and  the  mixture  fused  at  approxi- 
mately 2500°  F.  (1370°  C.).— W.  C.  H. 

Glass  and  batch  for  making  the  same.  H.  A.  Schnel- 
bach,  Steubenville,  Ohio,  Assignor  to  Macbeth- 
Evans  Glass  C6.,  Pittsbvu-gh7  Pa.  U.S.  Pat. 
1.143,788,  Jtine  22,  1015.  Date  of  appl., 
July  20,  1912. 

A  SEMi-TRAX.-?i,rcENT  glass,  containing  undecom- 
posed  sulphate,  is  made  by  fusing  together  in  a. 
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botch,  a  foundation  mixture,  capable  of  Tiroducing 
a  siihtitantially  colourless  t;las.s,  with  compounds 
containini;  nluiniiiiiim.  lluorino,  and  a  sulphate  ; 
the  ninoiint  of  almniniuin  is  in  excess  of  that  of 
the  fluorine,  and  tlie  lluorine  in  excess  of  the 
eulphur  in  the  sulphate,  the  aluminium,  fluorine, 
and  sidphur  together  comprising  less  than  10%  of 
the  total  liatoli.— W.  (".  II. 

Santi  atui  like  irault inq  and  «Cf>arotl>iq  mnrh  Utc.  O.  N. 
Rikof,  Ix)ndon.   Ens.  Pat.  14,01 1.  June  10.  1914. 

Sand  is  fed  continuously  by  an  automatic  device 
with  an  adjustable  regulator  into  one  end  of  a 
revolvinp  wa-shing  drum,  through  which  water 
flows  in  the  opposite  direction.  From  this  drum 
the  sand  passes  to  a  series  of  concentric  screening 
dnmis,  in  which  it  is  washed  further  with  fresh 
wat-er  and  separated  into  various  grades.  The 
fine  sand  and  <lirty  water  then  pass  on  to  a  slowly- 
revolving  cone  mounted  on  a  horizontal  shaft  and 
having  outside  tapejinp  pockets  which  receive  the 
fine  sand,  whilst  the  dirty  water  overflows  and 
nms  away  ;  the  sand  is  discharged  by  gravity 
during  the  revolution  of  the  cone.  (Ivirlapping 
plates  are  arranged  in  the  prcliininary  washing 
drum  to  trap  materials  wbiih  settle  quickly  in 
water,  while  the  water  and  light  foreign  particles 
pass  to  suitable  outlets.  The  different  drums  are 
connected  to  an  end  plate,  so  that  each  dnini  has 
at  least  one  end  open  for  the  introduction  of  water 
pipes.  The  nan-ow  ends  of  the  tapering  pockets 
on  the  cone  are  open  for  the  overflow  of  water  and 
light  suspended  foreign  matter,  and  the  wide  ends 
of  the  pockets  are  closed.— W.  C.  H. 


Vilrified  objrcl.1 :  Prore.if:  of  makhifi  ■ 


.  •     t".  W. 

Thomas.  East  Downinirton,  Assignor  to  Silica 
Stone  Works.  Glcnloch.  I'a.  U.S.  Pat.  1.141.39.5, 
June  29,  191.5.    Date  of  appl.,  Nov.  Ui,  1911. 

About  C  parts  of  water,  (ii;  parts  of  sand,  and 
IM  parts  of  glass  are  nuxed  and  subjected  to  hea\'y 
pressure  to  form  the  mass  into  rio's,  whiib  are 
gradually  heated,  lirst  under  oxidising  and  then 
under  reducing  conditions,  to  a  temperature 
increasing  from  about  IfiOO'  F.  to  2100°  F.  (about 
9S0'  to  l'20')°  C. ),  the  final  form  being  impressed 
upon  the  clots  by  pressiu'e  less  than  that  used  in 
making  the  clots  and  insvifTicient  to  reduce 
materially  their  volume. — W.  C.  If. 

Plaster  cotnposilion  and  process  of  makituj  the  same. 
H.  .*>.  Spackmau,  .\i'dniore.  Pa.,  and  E.  W. 
Lazell.  I'ortland.  Oreg.  U.S.  Pat.  1,142.989, 
June  15,  191.5.     Date  of  appl..  May  22,  1912. 

A  MlXTl'RR  of  about  85  parts  of  hydrated  high- 
calcium  lime,  containing  about  5  °o  of  quicklime, 
with  10  to  15  parts  of  fused  "  low-calcium  lime." 
slow  setting  caleium  aluminate.  and  a  few  per  cent. 
of  sodium  bisulphate,  is  crushed  and  intimately 
incorporated  to  reduce  the  volume  of  the  mass  to 
less  than  85%  of  the  original  volume  and  to 
increase  it-s  plasticitv  and   reliabilitv   in  use. 

"— w.  c.  u. 

Ceramic  masses;   Procesn  for  nianufaclurinr/ ■ 


T.  Moses,  Berlin.  Eng.  Pat.  24.:i04,  Oct.  27,  1013. 
See  Fr.  Pat.  463,890  of  1013  ;  this  J.,  1914,  354. 

Treaiment  of  silicate  glasses  and  prodtiction  of 
useful  produris  [vater-qlass,  e/c]  therefrom. 
Eng.  Pat.  11,959.     See  VII. 

Regenerative  furnace  for  use  in  the  manufacture  of 
steel,  glass,  or  the  like.    Eng.  Pat.  21,327.    See  X. 


IX^-£UlLOING  MATERIALS. 

Silundutn  ;  Preparation,  proprrlies,  and  composition 

of .      [Ilclcrmination   of  combined  carbon   in 

carborundiim-likv  aubulanccs.]    S.  A.  Turker  and 
A.  l.owy.   J.  Ind.  Eng.  Chetn.,  1915.  7,  5t>5 — 571. 

SiLUNDUM  is  an  electric  fiu'nace  product  obtained 
by  the  action  of  silicon  vapour  or  a  mixture  of 
silicon  vapour  and  carbon  monoxide  on  carbon 
(see  Boiling,  this  J.,  1909,  27).  Experiments  in  an 
Arsem  elet-tric  vacuum  furnace  showed  that  the 
temperature  of  formation  is  above  1300"  C.  Up 
to  about  1800^  ('.  a  greenish  slate-coloiu'cd  variety 
of  silundum.  of  the  composition.  Sijt'jO,  is  formed. 
Above  18U(r  C.  the  product  is  a  steel-grey  substance 
of  the  composition,  SiC.  which  apjjears  to  be  a  form 
of  carliorunduni.  On  continued  heating  above 
2200°  C.  sihmdum  is  decomposed  with  formation 
of  graphite.  Conversion  of  carbon  into  silundum 
is  more  complete  when  the  carbon  is  endiedded 
in  the  charge  of  carbon  and  silica  than  when  it  is 
merely  exposed  to  the  vapoiu's  from  the  charge. 
Sihmdum  is  a  good  conductor  of  electricity  and 
has  a  negative  temperature  coeflicient  of  resistance : 
at  25°  C.  its  specific  resistance  is  01 543  ohm  per  c.c. 
for  the  slate-green  variety  and  0-2374  ohm  for  the 
steel-grey  variety.  The  hardness  is  al)out  9  on 
jNIohs"  scale  and  the  sp.  gr.  2-9 — 3.  Silundum  is  not 
attacked  by  acids,  nor  by  hydrogen,  oxygen,  or 
nitrogen  even  at  1100°  C.  It  is  decomposed  by 
fused  alkali  carbonates  and  hydroxides  in  presence 
of  air,  and  by  sodium  peroxide  and  lead  oxide,  but 
not  by  fused  sodium  silicate,  Ijorax,  potassium 
bisulphate,  cryolite,  potassium  bichromate,  or  a 
mixture  of  potassium  chlorate  and  nitrate.  For 
the  determination  of  combined  carbon  in  silundum 
and  other  .carborundum-like  substances,  the 
following  process  was  devised.  Fitzgerald's  method 
of  fusing  with  sodium  peroxide  and  magnesia  (this 
J..  1903,  13(i7).  having  proved  to  be  subject  to 
considerable  errors.  It  is  based  on  fusion  of  the 
substance  with  litharge,  when  the  following  reac- 
tions  take   place  :■ — 

SiC -r 4PbO  =  SiOi  +4Pb -f  COj : 
PbO+SiO,  =  PbSi03  ;  2Pb+Oj=2PbO  : 
0-2 — 0-25  grni.  of  the  sample  is  well  mixed  with 
5  grms.  of  litharge  and  placed  in  a,  combustion 
boat  of  vitrified  clay.  The  boat  is  placed  in  the 
silica  tube  of  an  electric  combustion  furnace,  the 
air  displaced  by  dry  oxygen,  and  the  current  turned 
on.  The  temperature  and  cuiTent  of  oxygen  are 
regulated  to  avoid  too  rapid  decomposition.  After 
about  45  mins.  at  000°  C.  the  temperature  is  raised 
gradually  to  1000°  C.  Any  carbon  monoxide 
evolved  is  oxidised  by  heated  cupric  oxide,  and  the 
total  carbon  dioxide  is  absorbed  in  potassium 
hydroxide.  A  blank  test  is  made  with  the  litharge. 

—A.  S. 

P.ATENTS. 

Brick  ;  Pure-kicaelguhr and  process  for  making 

the  same.  A.  C.  Hesselmever,  Chicago.  U.S. 
Pat.  1,143.820,  June  22,  1915.  Date  of  appl., 
Nov.  G,  1014. 
Raw  kieselgidir  is  ground  under  water  to  the 
degree  of  fineness  just  short  of  destroying  the  cell 
walls,  and  formed  into  articles  in  suitable  moulds. 
The  articles  are  subjected  to  pressure  and  fired  to  a 
temperature  above  that  of  dehydration,  but  below 
that  of  sintering,  the  bonding  being  due  to  the 
cementitious  properties  of  the  finely  ground 
material. — W.  C.  H. 

Tiles  and  the  like  ;   Manufacture  of  cemenl-ashestoa 

.      R.    E.    Oolightlv,    Wotton-under-Edge, 

Glos.   Eng.  Pat.  18,005,  July  30,  1914. 
To   prevent  the   production   of     an   efflorescence 
on   cement-asbestos  tiles,    by   the  water  expelled 
from   them   by   pressure   during  manufacture,   or 
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condeased  upon  them  when  in  the  autoclave,  the 
edges  of  the  tiles  while  in  the  press,  and  after 
most  of  the  excess  water  has  been  expelled,  are 
dusted  with  Portland  cement  or  any  suitable 
material  that  will  produce  an  equivalent   result. 

— W.  C.  H. 

Tiles,  conduH-pipes,  bricks,  and  like  products ; 
Process  for  making  — — .  C  \Yestergard.  Assignor 
to  G.  McKenzie,  Everett.  Wash.  U.S.  Pat. 
1, 143,004,  Junel5,1915.Dateofappl.,Feb.24,1911. 

A  MIXTURE  of  sand,  cement,  powdered  sulphur, 
and  soapy  water  is  moulded  into  the  desired 
shapes,  which  are  placed  in  a  kUn  for  about  12 
hours  and  sprayed  with  liquid  to  prevent  abrupt 
induration.  The  articles  are  then  subjected  for 
three  hours  to  steam  at  108"  F.  (42"  C.)  and  flnallv 
for  one  hour  at  212°  F.  (100"  C.)  to  complete 
the   induration. — W.  C.  H. 

Cement ;    Manufacture  of  white .    B.  Hannen, 

London.      Eng.   Pat.   14,St55,   June  20,    1914. 

Mixtures  of  argillaceous  and  calcareous  materials, 
containing  a  small  proportion  of  iron  compounds, 
are  liurned  in  the  presence  of  an  alkali  or  alkaline- 
earth  chloride  at  a  temperature  below  that  at  which 
the  mixtures  clinker,  but  at  which  the  masses 
cake  together  and  then  require  reduction  to  powder 
to  vield  white  hvdrauhc  cement  {e.g.,  1000" — 
1250=  C.).— W.  C.  H. 

Gypsum  cement.  Sir  A.  Denny,  Dumbarton,  and 
D.  G.  Anderson,  Glasgow.  Eng.  Pat.  iLi.oOO, 
July  11,   1914. 

Natlkai,  rock  gypsum  is  calcined  at  a  dull  red 
heat  in  an  oxidising  atmosphere,  and  during  grind- 
ing is  mixed  with  from  2  to  10  °o  by  weight  of 
ferrous  sulphate  or  other  salt  containing  iroii  in 
the  form  of  sulphate,  with  or  without  filling 
materials.  The  hot  calcined  gypsum  may  also  be 
sprayed  with  a  solution  of  ferrous  sulphate.  To 
render  the  cement  neutral  or  alkaline,  from  1  to  4  % 
of  slaked  lime  or  Portland  cement  may  be  added. 

— ■\V.  C.  H. 

Mortar    materials ;      Process    and    apparatus    for 

slaking .    A.  Anker.  Paris.    Eng.  Pat.  7001, 

Mar.  20,  1914.    Under  Int.  Com..  Mar.  20,  1913. 

Partially  slaked  and  disintegrated  material  is 
fed  into  the  top  of  a  vertical  container  provided 
with  trickling  plates,  sieves,  or  pipes,  and  having 
lateral  openings.  This  container  is  enclosed  in  an 
outer  vessel  into  which  steam  Ls  blown.  The  steam 
penetrates  the  material  in  the  inner  container, 
and  means  are  provided  for  withdrawing  the 
condensed  water  from  the  outer  vessel  without  per- 
mitting it  to  come  in  contact  with  the  material. 
Sluice  chambers  are  attached  to  the  top  and 
bottom  of  the  inner  container,  and  means  are 
provided  for  removing  the  slaked  material  from 
the  bottom.  Steam  in  the  upper  sluice  chamber 
can  pass  by  a  pipe  to  a  coil  in  the  hopper  above, 
where  it  preheats  the  material  to  be  slaked. 

— W.  C.  H. 

Heat-resisting  bodies  [furnace  linings]  ;    Method  of 

producing .     P.   R.  Hershman.  Assignor  to 

Armour  Fertiliser  AYorks,  Chicago,  111.  U.S. 
Pat.  1.13.5.182,  April  13,  1915.  Date  of  appl., 
Oct.   12,   1914. 

A  PLASTIC  mass  is  formed  by  mixing  a  heated  body 
of  aluminium  particles  «-ith  a  heated  carbonaceous 
binder,  such  as  melted  tar,  and  then  moulded  into 
the  recjuired  shape  to  form  the  furnace  lining, 
aliuniniimi  reinforcing  rods,  suitably  fastened, 
being  embedded  in  the  mixture.  The  mass  is  first 
heated  to  a  moderate  temperature  by  means  of  a 
charcoal  fire,  and  then  to  a  higher  temperature 
electrically,  in  the  presence  of  a  gas  incapable  of 


combining  with  carbon,  so  as  to  form  sluminiuiQ 
carbide  and  cause  the  consumption  of  the  re- 
inforcing rods. — B.  X. 

Heat-insulating  material  ;    Process  of  7naki)ig . 

F.  J.  Ma\'vvald,  Brooklyn,  N.Y'.  U.S.  Pat. 
1.142.829,  June  15,  1915.  Dateof  appl.,  July  30. 
1910. 

The  insulating  material,  consisting  essentially  of 
a  soluble  silicate  in  Uc£uid  form,  is  introduced 
gradually  by  means  of  an  atomizer  into  a  mould 
rotating  at  high  speed,  and  heat  Ls  applied  to  the 
mould  to  bake,  expand,  and  harden  the  material 
and  prevent  the  formation  of  large  bubbles.  The 
product  can  be  obtained  of  any  desired  size  or 
thickness,  and  has  a  fine-grained,  cellular  structure. 

— W.  X.  B. 

Artificial   stone;     Process   of   manufacturing . 

W.  Weiler,  Assignor  to  J.  Sklarek,  MUnich, 
Germany.  U.S.  Pat.  1.143.670,  June  22,  1915. 
Date  of  appl.,  Feb.  25,  1913. 

See  Eng.  Pat.  8720  of  1913  ;  tlus  J.,  1913,  829. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Silicon  in  iron,  steel,  ferrosilicon,  etc.  ;    Determina- 
tion of .     R.  Namias.     L'Ind.  Chim..  Min., 

e  Met.,  1915,  2,  281—284. 

Ix  the  case  of  ferrosilicon.  etc.,  containing  10°o  or 
more  Si,  0-2  grm.  of  the  finely  powdered  sample  is 
fused  with  3  grms.  of  sodium  peroxide  and  5  grms. 
of  potassium  carbonate,  the  mass  is  dissolved  in 
\\ater,  treated  ^^ith  hydrochloric  acid,  evaporated 
to  dryness  in  a  porcelain  crucible,  and  heated  on  an 
asbestos  board  directly  over  a  flame  for  some  time 
to  decompose  the  ferric  cliloride.  In  this  way  the 
siUca  is  obtained  in  a  pulverulent  condition,  and 
can  be  readily  washed  free  from  iron  and  alkali 
salts.  It  is  transferred  to  a  filter,  washed  alter- 
nately with  boiling  water  and  hydrochloric  acid, 
then  dried  and  weighed.  In  the  case  of  iron  and 
steel,  the  best  results  are  obtained  by  dissolving  in 
hydrochloric  acid  and  evaporating  to  dryness  with- 
out the  addition  of  an  oxidising  agent  ;  most  of 
the  siUcon  separates  in  the  elementary  form,  but  is 
converted  into  silica  during  the  subsequent  calcina- 
tion. In  the  case  of  white  cast  iron  with  a  high 
content  of  combined  carbon,  the  siUca  is  frecjuently 
contaminated  with  iron  (present  as  iron  siUcide) 
which  cannot  be  removed  by  washing  ;  the  silica 
must  then  be  purified  by  fusion  with  alkali.  In 
the  rapid  determination  of  graphitic  carbon  In 
grey  cast  Iron  by  treatment  with  hydrochloric  acid, 
weighing  the  residue,  wliich  is  regarded  as  a  mix- 
ture of  silica  and  carbon,  and  then  oxidising  the 
carbon  by  ignition,  appreciable  errors  may  arise, 
since  the  greater  part  of  the  siUcon  separates  In  the 
elementary  form,  and  is  weighed  as  such  in  the  first 
weigliing  ;  errors  due  to  this  cause  may  be  avoided 
by  adding  excess  of  potassium  chlorate  to  the 
hydrochloric  acid  solution. — A.  S. 

Electrolytes  ;  Relative  migration  velocities  of  the  ioixs 

in    complex .     A.     Mutscheller.     ilet.    and 

Chem.  Ens..  1915,  13,  439 — 442.     (See  also  this 
J.,   1915,  751.) 

By  Investigating  the  behaviour  of  various  com- 
mercial plating  solutions  under  \\orking  conditions, 
results  were  obtained  supporting  the  views  already 
advanced  by  the  author  {loc.  cit.).  Smooth, 
adherent  metallic  deposits  were  produced  when 
the  concentration  of  metal  ions  at  the  cathode 
remained  constant — a  condition  prevailing  only 
when  all  ions  ordinarily  migrating  towards  the 
anode  were  prevented  from  transporting  electricity. 
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mill  the  cations  tlius  oa-.isoil  ti)  miiil'atf  fowiinls  tlu- 
rathoile  as  fast  as  tlu-y  were  ileposited.  This 
effect  on  tlio  relative  iiiiirratiou  velocities  of  the 
ions  was  proihiceil  hy  the  aihlitioii  of  a  positively 
chartreil  colloid  to  the  electrolyte,  so  that  the 
anions  were  alisorheil  ami  eleitrically  neutr.iliseil  ; 
or  hy  composing;  the  el  ctn  iyte  of  complex  ions  (or 
aililins;  to  the  solution,  ihirinu:  electrolysis,  salts 
capalile  of  forniint:  complex  ions),  the  dissociation 
products  of  which  formed  non-ionised  or  little 
loniseil  salts  with  the  anions. — W.  R.  F.  I'. 


CijiniitiitKj  ;    Thiofi/diialis  in  ■ 


U.  \i.  Lavni;. 


Iron  or  steel;  Method  of  coatimj  ■ 


.1.  ('heiii..  Met.,  and  .Min.  Soc,  S.  Africa,  lill.i,  15, 
307—300. 

Thiocyan.\tes  are  formed  during;  cyauidin^'  liy  the 
action  of  cyanide  on  thiosulphates  resultina;  from 
the  action  of  caustic  alkali  on  sulphur.  The  for- 
mation of  thiocyanates  of  copper  and  silver, 
soluhle  in  excess  of  cyanide,  was  observed  in 
cyanidint;  sulphide  ores  containinf;  these  metals. 
Thiocyanates  di>  not,  as  a  rule,  interfere  with  the 
extraction,  hut  correspondingly  less  cyanide  is  re- 
generated hy  zinc  precipitation,  the  metallic  thio- 
cyanates present  being  converted  into  alkali 
thiocyanates. — W.  H.!S. 

Study  of  the  qualiti/  of  platinuni  ware,  teith  special 
reference  to  losses  on  heating.  Burgess  and 
Sale.     .See  XXIII. 

Patents. 

Iron  ;  Method  of  producing  practically  pure . 

A.  P.  Scott,  Brackeiuidge,  .Assignor  to  Allegheny 
.Steel  Co.,  Pittsburgh.  Pa.  U.S.  Pat.  l,U'4,2.5(i, 
June  22,  191.5.    Date  of  appL,  Oct.  0,  1910. 

Ihon   is   melted   with   Huxes  to  separate  the  im- 
purities, transferred  to  a  ladle,  and  agitated  for  , 
about   four  minutes   (e.g..   by   rotating  the   ladle) 
before  teeming. — W.  R.  S. 


by  gas.  The  bauds  of  the  conveyors  are  incliueil 
upwards  and  actuated  by  means  of  pentagonal 
sprocket  wheels  and  ratchet  mechani-sni.  so  that 
the  charge  is  subjected  to  repeated  shocks  in 
addition  to  those  causeil  by  the  falling  of  the 
material  from  the  top  of  one  conveyor  to  the 
bottom  of  the  next.  These  facilitate  the  detach- 
ment of  the  molten  tin,  which  falls  into  receptacles 
beneath  the  convi'yurs. — W.  K.  F.  P. 

Zinc-stnelting  furnavc.  J.  M.  llvde,  Berkeley,  Cal. 
U.S.  Pat.  1,M4,0:U(,  June  22,  1915.  Date  of 
appl.,  March  10,  li)l,5. 

The  furnace  contains  upright  retorts  each  of  which 
is  provided  with  a  feecl  [lipe.  an  outlet  connected 
with  an  external  londenser  for  collecting  the 
metal,  and  a  taphole  for  the  removal  r  i  molten 
material,  which  discharges  into  a  chamber  inside 
the  furnace  and  makes  a  gas-tight  connection. 

— W.  B.  S. 

Zinc  ores;  Method  of  smelting- 


K.  Skemp, 


.Scottdale,  and  \V.  Gibson,  Vandergrift.  Assignors 
to  .\merican  Sheet  ami  l^n  Plate  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,143.922,  June  22,  191.5.  Date 
of  appl.,  Sept.  1,  1910. 

Ihon  or  steel  articles  are  dipped  into  a  hath  of 
molten  metal  and  withdrawn  thi'ough  an  atmo- 
sphere of  dry.  non-oxidising  gas  (e.g..  carbon 
dioxide),  in  which  the  articles  are  kept  while  the 
coating  is  solidifying. — W.  R.  S. 

Sheet  metal  and  method  for  its  production.  V.  F. 
Burgess,  Assignor  to  C.  F.  Burgess  Laboratories, 
.Madison,  Wis.  U.  .S.  Pat.  1.144.100,  June  22, 
1915.      Date  of  appl.,  .March  21,  1913. 

Sheet  iron  is  stated  to  be  rendered  more  resistant 
to  corrosion  by  embedding  in  it  thin  layers  of  a 
more  electro-negative  metal,  such  as  nickel-iron 
allov,  which  resists  the  inward  gi'owth  of  rust 
pits'.— \V.  R.  S. 

Metal  ;  Combined  ujipnriit'is  for  mclling  and  canting 

.     I.    Hall,    Birmingham.     Kng'.    Pat.    2220, 

Feb.  11,  1915.  (See  also  Eng.  Pat.  15,323  of 
1913;  this  J.,  1914,  835.) 

In  an  apparatus  for  melting  and  casting  type- 
metal,  the  body  of  the  furnace  is  provided  with 
handles  at  the  sides  and  is  mounted  so  that  it  can 
be  rotated  on  a  fixed,  hollow  base,  ball  bearings 
being    interposed     between     the    two    parts. 

— \V.  E.  F.  P. 

Dctinning  old  timcarc  and  like  operations  and 
furnaces  therefor.  A.  W.  Calvert,  Leeds.  Eng. 
Pat.  1S.4IJ0.  Aug.  8,  1914. 

The  material  is  cau.sed  to  pa-ss,  in  succession,  along 
two  or  more  conveyors  of  the  endless-band  type 
contained  in  a  closed   chamber  heated  intemallv 


J.  .M.  Hvde, 
Berkeley,  Cal.  U^S.  Pat.  "1,144.037,  June"  22, 
1915.     bate  of  appl.,  March  10,  1915. 

The  roasted  ore  mixed  with  a  reducing  agent  is 
fed  coutiniiously  into  inclined  retorts  through  a 
gas-tight  charging  device,  and  the  zinc  vapour 
collected  in  an  external  condenser.  The  hot 
residue  from  the  smelting  is  mixed  with  fluxes, 
and  smelted  for  the  recovery  of  other  values,  the 
residual  zinc  being  reduced,  vaporised,  and 
oxidised  by  the  furnace  gases,  from  which  it  is 
recovered  as  oxide. — W.  R.  S. 

Roasting  ores  containing  sulphur  criiting  in  Ihe  free 
slate,  or  as  d  meiaUic  sulphide.  11.  Wade,  London. 
From  A.  D.  Carmichael  and  II.  S.  Montgomerv, 
Norwich,  Conn.,  U.S.A.  Eng.  Pat.  14,29o, 
June  13,  1914. 

Sulphide  ores  of  low  sulphur  content  are  roasted 
so  as  to  sulphatise  one  or  more  of  the  metals 
present  and  at  the  same  time  produce  a  furnace 
gas  rich  in  sulphur  dioxide.  The  ore  is  heated  to 
the  required  temperature  in  a  muffled  hearth,  anil 
then  discharged  into  an  oxidising  hearth  of  a 
furnace    of     th'>     superposed     chamber    tvpe. 

— W.  E.  F.  P. 

Aluminium  and  other  metals  ;  Coating  metal  plates 

mid   other   metal   objects   with  .     E.    Fritsih. 

Dresden,Gerniany.  Eng. l'at.21.,S(17..Sept.27, 1913. 

The  process  is  illustiated  liy  the  following  example  : 
— A  mixture  of  aluminium  (S5  i)arts)  with  tin 
(15),  or  of  aluminium  (83)  with  tin  (14).  lead  (3) 
and  bismuth  (I),  all  the  metals  lieing  in  linely 
divided  forni,  is  made  into  a  paste  with  a  medium 
composed  of  Manila  copal  and  tvu'pentine,  and 
applied  to  the  iron  sheets.  et<'..  to  be  coated  ;  when 
dry,  the  latter  are  heated  to  about  220  '  C.  in  a 
non-oxidising  or  reducing  at  niosiihetv  for  50 — 00 
minutes.— W.  E.  F.  1'. 

Open-hearth  furnace.     J.  C.   Davis,  liinsdale.   111., 
.Assignor    to    American    Steel    Foundries,    New 
York.       U.S.    Pat.    1,1(3.09(1.    June    22,    1915. 
Date  of  appl.,  March  25,  1911. 
The  furnace  has  straight,  parallel  inside  walls  and 
outwardly  diverging  end  walls,  thereby  providing 
flues    of    greater    cross-section    than    the    cross- 
sectional  area   of  the  furnace  at  the  point  of  dis- 
charge into  tlie  flues. — W.  H.  S. 

-for  use  in  ihe  wianu- 


Furnace  ;    liei/enerative  ■ 

facture  of  steel,  glass  or  Ihe  like.  J.  S.  Atkinson, 
Thames  Ditton,  and  The  Coke  Oven  .Machinery 
Co.  Ltd.,  and  K.  H\iessener,  Twickenham.  Eng. 
Pat.  21,.327,  .Sept.  22,  1913. 
One  or  more  burners,  to  which  gas  and  primary 
and  secondary  air  are  supplied,  are  arranged  at 
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each  end  of  a  reversiljle  regenerative  furnace. 
Each  Ijiirner  has  two  passages  for  air,  one  for  gas, 
and  one  for  gas  mixed  witli  a  portion  of  the 
primary  air,  tlie  construction  being  such  that  the 
latter  mixture  is  not  inflamed  until  it  meets  the 
secondary  air  ;  each  burner  is  provided  with  a 
swivel  joint  so  that  tlie  fiame  may  be  directed  as 
required. — W.  E.  F.  P. 

AnneaUnri  furnaces.  Ciibbons  Bros.,  Ltd.,  E. 
Masters,  and  JL  Van  Marie,  Lower  Gornal, 
Stalls.  Eng.  Pat.  18,34(3,  Aug.  7,  1911. 
A  GAS-HE.\TED  furnace  adapted  for  close  or  for 
open  annealing,  is  provided,  immediately  beneath 
the  annealing  chamber,  with  combiistion  chambers 
to  which  gas  and  secondary  air  are  supplied. 
Heating  passages  controlled  by  dampers  are  so 
arranged  that  the  gases  in  combustion  pass  either 
through  the  annealing  chamljer  or  through  the 
hollow  arch  above  it,  into  waste  heat  flues  l)elow 
tortuous  secondary  air  passages,  the  latter  Ijeing 
immediately  beneath  the  combustion  cliambers. 

— W.  R.  S. 

Ore  :  3Iethod   and   apparatus    for    Ireatimj    roasted 

— — .     A.  Ramen.  Halsingljorg,  Sweden.     Eng. 

Pat.  1.').2.'54,  June  25,  1914.     Under  Int.  Conv., 

March  17.  1914. 

The  roasted  ore  is  fed  in  a  thin  layer  on  to  a 

movalile   table   or   belt   and   sprini^led   uniformly 

with   liquid    so   as   to   prevent   the    formation   of 

lumps  and  agglomerates  in  the  subseciuent  lixivia- 

tion.     The  feed-hopper  is  adjustable  and  controls 

tiie  thickness  of  tlie  layer  on  the  table  or  bolt. 

The  device  is  enclosed  iii  a  casing  from  which  the 

dust   and   vapours   are   removed   by   suction   and 

collected.— W.  R.  S. 

Oxides  [e.g.  zinc  oxide]  ;  Reduction  of  metaUic . 

F.  W.  Highfield,  Caversham.     Eng.  I'at.  6865, 

March  18,  1914. 
A  FURXACE  having  a  grate  supporting  a  bed  of 
electrically  heated  carbon  above  a  cooling  chamber 
is  used  ;  a  neutral  or  reducing  atmosphere  is  main- 
tained in  the  cooling  chamber.  Zinc  oxide  or  l)lue 
powder  is  fed  through  a  cla\-  pipe,  permeable  to 
carbon  monoxide,  on  to  the  upper  surface  of  the 
carbon,  which  is  maintained  at  about  1050°  C, 
and  the  molten  zinc  produced  percolates  through 
the  carbon  by  gravity. — W.  R.  S. 

F.  W.  High- 


Orrs  :    Electrical  treatr>\ent  of  — 

field,  Caversham.  Eng.  Pat.  6860,  jNlarchlS,  1914. 

Complex  sulphide  ores  are  roasted,  and  then 
subjected  to  a  reducing  atmosphere,  in  an  elec- 
trically heated  furnace.  The  lead  is  run  oft'  into 
an  electrically  heated  cupelling  hearth  and  the 
resulting  litharge  reduced.  The  liquid  copper-iron 
matte  in  the  furnace  is  decomposed  by  a  direct 
current.  Zinc  oxide  fumes  are  precipitated  by  an 
electrical  discharge  in  a  condensation  tower  and 
reduced  in  an  electric  furnace. — W.  R.  S. 

Metals;    Process  for  the  recovery  of from  ores 

and  the  like.  V.  S.  Vadner,  Salt  Lake  City,  Utah. 
U  S.  Pat.  1,144,402,  June  29,  1915.  Date  of 
appi.,  June  16,  1914. 
The  ore  is  treated  with  sulphur  dioxide  in  the 
presence  of  moisture  and  leached.  After  the 
removal  of  excess  sulphur  dioxide,  the  solution  is 
partly  neutralised  and  then  Ijlown  with  air  to 
precipitate  ferric  hydroxide. — W.  E.  F.  P. 


A  mixture  of  the  ore  with  dilute  nitric  acid 
(maximum  strength.  5°,,)  is  heated  to  176°  F. 
(80°  C.)  to  produce  a  metal  nitrate  and  free  sulphur. 
^  — W.  E.  F.  P. 


(A)  Metal-coating,  and  (B)  Alloy-coating,  process. 
J.  0.  Beneker,  Cincinnati,  Ohio.  U.S.  Pats. 
1.144,523  and  1,144.524.  June  29.  1915.  Dates" 
of  apjjl.,  Aug.  18,  1911,  and  Jan.  9.  1913. 

To  coat  iron  with  a  lead  alloy,  the  cleaned  surface 
is  brought  into  contact  with  molten  lead  containing 
either  (a)  small  proportions  of  cadmium  or  of 
zinc  and  cadmium,  or  (B)  a  considerable  quantity 
of  antimony  and  a  small  amount  of  cadmium, 
in  the  presence  of  a  suitable  flux. — W.  E.  F.  P. 

Magnetic  [ore]  separators.  S.  Briick,  Charlotten- 
Imrg.  Germanv.  Eng.  Pat.  20.552,  Oct.  5.  1914. 
Under  Int.  Conv.,  Oct.  3.  1913.  Addition  to 
Eng.  Pat.  11,898  of  1911,  dated  May  17,  1910. 

The  efliciency  of  the  separator  described  in  the 
chief  patent  (this  J..  1911,  1457)  is  increased  by  m 
.arranging  several  magnetic  fields,  in  parallel,  f 
helically  around  the  external  surface  of  the 
cylindrical  separating  chamlier  ;  the  entire  surface 
of  the  separator  may  thus  lie  utilised.  The  slime 
is  fed  on  to  the  inner  surface  of  the  separator 
through  \-olute  channels,  which  cause  it  to  take  a 
helical  path  corresponding  to  the  surrounding 
magnetic  fields. — W.  R.  S. 

Bloic  pipes  [for  cutting  metals  tcith  oxygen].  Chem. 
Fabr.  Griesheim-Eiektron.  Frankfort,  Clermany. 
Eng.  Pat.  15.763.  July  1,  1914.  Under  Int. 
Conv..  July  7.  1913. 

Oxygen  passes  from  the  pipe.  O.  into  the  chamber, 
P,  whence  a  portion  passes  throusrh  the  perforated 
disc,  I),  to  the  chamlier.  K.  where  it  mixes  with 


lO^ 


^P 
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hydrogen  from  the  pipe,  H,  the  mixed  gases  lieicg 
led  to  the  burner.  K.  The  oxygen  to  he  used  foi 
cutting  passes  from  the  chamber.  P.  by  the  pipe. 
O,,  at  a  point  where  variations  in  the  amount 
taken  do  not  affect  the  pressure  of  the  gas  in  front 
of  the  disc.  D.  In  another  form,  the  end  of  the 
pipe,  O,  is  connect<»d  directly  to  the  pipe.  O...  and 
openings  are  provided  near  the  end  to  admit 
oxygen  to  the  chamber,  P. — W.  F.  F. 

Electroplating  process.  C.  B.  Mills.  Baltimore.  Mil- 
U.S.  Pat.' 1.144,226,  June  22,  1915.  Date  of 
appl.,  March  16,  1915. 
Nox-METALLIC  articles  are  treated  with  a  "  mois- 
ture- and  acid-proof  filling  and  coating  solution  "of 
asphaltum.  methylated  "^spirits,  stearic  acid,  and 
glycerol,  then  with  a  sizing  solution,  and  an 
adhesive  ground  coating  of  fitharge,  asphaltum, 
methvlated  spirits,  and"  a  suitaljle  gum  resin  is 
aftervvards  applied.  On  this  is  applied  a  dry 
powdered  conducting  substance,  first  alone  and 
then  mixed  with  a  Volatile  liquid,  the  prepared 
surface  being  finally  electroplated. — B.  N. 


■  and    fusion    dr)>osit)on    of 


Welding  ;    Electric  -  ,  . 

mctnis.   A.  P.  Strohmenger.  Assignor  to  Slaughter 

and   Co.,    Ltd.,    London.     U.S.    Pat.    1,144.390. 

.Tune  29.  1915.     Date  of  appl..  Dec.  23,  1914. 

Ax  electrode  for  use  in  electric  welding  comprises 

a  metallic  core,  of  a  composition  selected  according 

to  the  nature  of  the  metal  to  he  deposited,  and  a 
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relalivoly  thin  wire  of  nnothor  niotal,  such  as 
ahiniiniiini,  having  a  sreater  allinity  for  oxygon, 
so  that  it  exerts  a  strong  ivducini;  action  at  the 
fusion  temperatui-e,  laid  alongside  tlie  metallic 
core.  The  core  and  wire  are  surrounded  by  a 
refractory  filirous  material,  which  will  melt  and 
form  a  slag  at  the  fusion  temperature  of  the 
core. — B.  N. 

SIrr!  ;  Process  for  Ihc  irralmcnl  of .    F.  Giolitti, 

Turin.  Assignor  to  Soc.  Anon.  Italiana  Oio. 
Ansaldo  ii  Co..  (ienoa.  Italy.  l.'.S.  Pat. 
1, Uf, 03  t,June22, 1915.1  >ate  of  appl.,Apr.8,1913. 

See  Fr.  Pat.  453,712  of  1913  ;  this  J.,  1913,  795. 

Cnppcr  and  tiidccl  in  copper  )}irkcl  malic  and  other 

products  ;    Process    of    separating .     N.    V. 

Ilvl.inette,  Christiania.  Eng.  Pat.  13,355, 
Mky  30.  1914. 

Sfr  U.S.  Pats.  1,12S..S13.  1,128,314,  and  1,128,315 
of  1915  ;  this  J.,  1915,  .3(34. 


Zinciieroua    ores;     Method    of    treating- 


with 


sulphurous  acid.  Er/,verwertungs-Ges.  m.  b.  H., 
Berlin.  Eng.  Pat.  8479.  April  3,  1914.  Under 
Int.  Conv.,  April  24,  1913. 

.See  Ft.  Pat.  474,306  of  1914  ;  this  J.,  191.5,  803. 

Ores  or  other  tnalcriats  ;  Process  and  apparatus  for 

treating in    roasting    and    drying    furnaces. 

O.  .Spinzigand  W.  Ilommol,  Clausllial.  (iermany. 
Eng.  Pat.  87t>t>,  April  7.  1914.  Under  Int.  Conv., 
April  9,  1913.  Addition  to  Eng.  Pat.  15,778, 
July  5,  1912. 

See  Addition  ot  April  7,  1914,  to  Fr.  Pat.  460,127 
of  1913  ;  this  J.,  1915,  183. 

Metallic  vapours  ;  Production  and  condensation  of 

.    Helfenstein-Elektro-Ofen  Ges.  ni.  b.  H., 

Vienna.  Eng.  Pat.  4101.  Feb.  17,  1914.  Under 
Int.  Conv.,  Feb.  18,  1913. 

Hev.  Fr.  Pat.  4(58,445  of  1914  ;  this  J.,  1914,  969. 
Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pats.  19.712  of  1900.  25,979  of  1909, 
29,839  of  1010,  and  27,881  of  1912. 

Aluminium  or  alloys  of  aluminium  ;  Treatment  of 

surfaces  of to  prepare  them  for  receiving  a 

metallic  deposit.  F.  A.  Boux,  Assignor  to  Soc. 
PAIuminium  Frangais,  Paris.  U.S.  Pat.  1,144,000, 
June  22,  1015.    Date  of  appK,  Jan.  19,  1914. 

See  Fr.  Pat.  464,720  of  1913  ;  this  J.,  1914,  599. 

Solder  for  aluminium  and  aluminium  alloys.  G. 
Bendel,  Budapest.  Eng.  Pat.  7928,  March  28, 
1914.     Under  Int.  Conv.,  April  3,  1913. 

See  Fr.  Pat.  471,641  of  1014  ;  this  J.,  1915,  431. 

Sulphide  ores  ;  Process  of  treating  mixed .     E. 

L.ant;guth,  Xeerpelt,  Belgium.  U.S.  Pat. 
1,144,481,  June  29,  1915.  Date  of  appl., 
Sept.  11,  1913. 

See  Fr.  Pat.  456,500  of  1913  ;  this  J.,  1913,  1018. 

Generating  heat  [in  fusion   furnaces]  ;  Process  for 

.     B.    Stougliton,    New    York.     Eng.    Pat. 

18,499,  Aug.  10,  1914. 

See  U.S.  Pivt.  1,117,274  of  1914  ;  this  J.,  1915,  35. 

Reduclion-furnaee.  H.  Pape,  Oker.  Germany. 
U..S.  Pat.  1.144.054,  .Tune  22,  1915.  Date  of 
appl..  Nov.  28,  1913. 

See  Addition  of  Sept.  23.  1913,  to  Fr.  Pat.  449,480 
of  1912  ;  this  J.,  1914,  321. 


Furnace  for  working  up  ores.  H.  Pape,  Oker, 
(iermany.  U.S.  Pat.  1,144,053,  June  22,  1915. 
Date  of  appl.,  Oct.  15,  1912. 

See  Eng.  Pat.  22,715  of  1912  ;  this  J.,  1913,  1073. 

Ore  roasting  or  dri/ing  furnace.  11.  JI.  Biilge, 
London.  U.S.  Pat.  1.143,438,  June  15,  1915. 
Date  of  appl.,  Oct.  0,  1913. 

See  Eng.  Pat.  23,763  of  1912  ;  tliis  J.,  1913,  1115. 
Separating  the  constituents  of  rocks  ;  Process  of  ■ 


G.  S.  A.  Appelqvist  and  E.  O.  E.  Tydc^n,  .Stock- 
holm. U.  .S.  Pat.  1.143.797,  June  22,  1915. 
Date  of  appl.,  Jan.  25,  1911. 

See  Eng.  Pat.  1211  of  1911  ;  this  J.,  1911,  810. 

Makingpure zinc  ox ide  and  recovering s ubsta nces  from 
liquors  [of  the  ivet  copper  extraction  process]. 
U.S.  Pat.  1,135,981.     See  VII. 

Manufacture    of     [nickel]    eatalysers.       U.S.    Pat. 
1,143,339.     See  VII. 

Measuring  temperature  and  resistivity.     U.S.  Pat. 
1,144,770.     See  XXIII. 


XL— ELECTRO-CHEMISTRY. 

Patents. 
Electrolytic  apparatus.    W.  E.  Greenawalt,  Denver, 

Colo.    U.S.  Pat.  1,144,538,  June  29,  1915.    Date 

of  appl.,  Jan.  11,  1912. 
The  electrolytic  tank  is  divided  into  anode  and 
cathode  compartments  by  a  straight  diaphragm, 
and  contains  a  straight  reciprocating  cathode 
and  composite  anodes  on  both  sides  of  the  cathode. 
Each  anode  consists  of  a  series  of  suspended 
cvlindrical  rods  arranged  in  line,  and  each  rod  is 
revolved  about  its  vertical  axis  by  a  common 
driver. — B.  N. 


Anodes;   Process  for  manufacturing .    P.  C.  C. 

Isherwood.  Bushey  Heath.  U.S.  Pat.  1,143,828, 
June  22,  1915.  Date  of  appl..  May  17,  1913. 
Dense,  hard,  coherent  electrodes  of  pure  man- 
ganese dioxide  are  prepared  by  treating  finely- 
powiiered  manganese  ore  with  sulphuric  acid,  so  as 
to  remove  metallic  impurities  such  as  iron,  nickel, 
and  cobalt  compounds.  The  treated  ore  is  made 
into  a  paste  with  a  solution  ot  manganese  nitrate, 
moulded,  dried,  lieated,  and  repeatedly  soaked 
in  manganese  nitrate  solution,  dried,  and  heated  to 
convert  tlie  nitrate  into  oxide,  until  the  pores 
become  filled. — B.  N. 

Storage-battery  element  and  method  of  making  the 
same.  J.  Redding,  Maiden,  Mass.,  Assignor  to 
E  Parker,  Boston.  U.S.  Pat.  1,144,311,  June  22, 
1015.  Date  of  appl.,  Jidy  10,  1914. 
^  HOT,  strongly-alkahne  caustic  solution  con- 
taining a  lead  salt  is  electrolyseil,  using  a  lead 
anode,  so  as  to  deposit  lead  and  the  alkali  metal 
on  the  cathode,  and  a  portion  of  the  current  is 
shunted  through  an  anode  of  another  material 
than  lead  to  prevent  over-oxidation  of  the  lead 
salt  formed  in  the  electrolyte.  The  cathode  is 
washed  to  remove  the  alkali  metal,  leaving  a 
porou'  spongy  mass  of  lead,  which  is  dried  in  an 
atmosphere  free  from  oxygen,  the  exposed  portions 
of  the  lead  deposit  being  afterwards  converted 
into  suboxide. — B.  N. 

c  2 
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Cl.    XII.— fats  ;    OILS  ;    WAXES. 


[Auj.  16,  1915. 


Electro-osmotic  processes  ;    Apparatus  for  ■ 


.    H. 

lUig  and  B.  Schwerin.  Assignore  to  Ges.  tiir 
Elektro-osmose  m.  b.  H.,  Frankfort.  Germauv. 
U.S.  Pat.  1.133,967,  March  30,  191.5.  Date  o£ 
appl.,  Feb.  26,  1914. 

The  apparatus  comprises  a  cylindrical  anode, 
and  comparatively  \ride  laminae  mounted,  in 
a  plane  perpendicular  to  the  axis  of  the  anode,  on 
rods  parallel  to  tlie  surface  of  the  anode,  so  as  to 
form  a  cathode  ^vith.  slots  of  greater  length 
and  v.-idth  than  thickness.  An  agitator  forces  the 
liquid  and  material  In  suspension  in  a  streani  from 
the  container  tbrougli  the  slots  towards  the  anode. 

— B.  N. 

Electroli/iic  apparatus.  Maschinenfabr.  Siirth  Ges. 
m.  b.  H.,  Siirth,  Germany.  Eng.  Pat.  S367, 
April  2,  1911.    Under  Int."  Con  v.,  Sept.  3,  1913. 

See  Fr.  Pat.  462,394  of  1913  ;    this  J.,  1914,  322- 

[Elecirolytic]  production  of  chlorates  of  alkalis  and 
alkaline-eartfis.    U.S.  Pat.  1,143,586.    See  VII. 

Thenno-electric    pyrometer    sijstem.         U.S.     Pat. 
1,144,688.     .See  XXIII. 

Measuring  temperature  and  resistivity.     U.S.  Pat. 
1,144,776.     See  XXIII. 


Xn.— FATS;    OILS;    WAXES. 

Oils  extracted  icith  carbon  bisulphide  and  technical 

oils    in    general ;      Methods    of    purifying . 

F.  Canzoneri.  AnnaU  Chim.  Appl.,  1915,  3, 
344—349. 
OLrv'E  oils  which  have  been  extracted  with  carbon 
bisulphide  are  not  bleached  by  sulphur  dioxide, 
hydi'Ogen  peroxide,  ozone,  or  hydrosulphite,  the 
difficulty  of  decolorisation  being  increased  by  the 
amount  of  iron  invariably  present.  The  use  of 
ultra-violet  rays  has  been  successful  for  the  pur- 
pose. By  shaking  the  oil  with  Oo  %  of  potassium 
chiomate  dissolved  in  a  httle  water,  and  5  to  6  % 
of  hydrocWoric  acid,  keeping  the  mixture  for  some 
hours  at  90°  to  100"  C,  filtering,  and  washing  the 
filtrate,  a  pale  yellow  oil  is  obtained  without 
material  alteration  or  loss.  The  origin,  quaUty. 
degree  of  oxidation,  and  especially  the  acidity  of 
the  oil  affect  the  decolorisation.  Neutral  oils  are 
more  readOy  bleached  than  acid  oils.  In  neutra- 
lising oils  with  an  acidity  of  more  than  50  %,  emulsi- 
fication  may  be  prevented  by  mixing  the  oil  with  a 
neutral  oil  and  treating  the  mixture  with  potassium 
or  sodium  hvdroxide.  When  the  aciditv  is  over 
50%  the  oU  may  be  heated  to  120' — 150"  C.  with 
7  %  of  calcium  hydroxide  and  afterwards  extracted 
with  petroleum  spirit  or  acetone.  Simultaneous 
neutrahsation  and  decolorisation  is  effected  by 
treating  the  hot  oil  with  the  calcxilated  amount  of 
lime  and  2  to  3  °o  of  fullers'  earth,  and  extracting 
the  mixture  with  petroleum  spirit.  A  method  of 
neutralising  such  oils  by  converting  the  free  fatty 
acids  (chiefly  oleic  acid)  into  ethyl  est«rs  has  given 
good  results  in  practice.  The  decolorised  product 
(sp.  gr.  about  0-9)  has  a  pleasant  odour.  Ijurns 
steadily,  is  completely  sapouifiable  although  with 
some  difficulty,  is  soluble  in  alcohol,  and  is  very 
oxidisable,  becoming  thick  in  time.  An  esterified 
oil  thus  prepared  from  a  "  sulphur  "  oil  with  an 
acidity  of  22 °o  had  the  following  characters: — 
Sp.  gr.,  0-9055  ;  refractometer  reading  (Zeiss)  51-5  ; 
iodine  value,  75-2  ;  and  viscosity  5-8.  Another 
sample  with  sp.  gr.  0-901,  iodine  value  73,  and 
viscosity  4-5,  had  the  following  approximate  com- 
position : — Esters  of  fixed  aciiis  (oleic)  51  :  est«rs 
of  volatile  fatty  acids  2  ;  glycerides  37  ;  free  fattv 
acids  (as  oleic)  50;  hvdroxvstearic  acid  3  ;  and 
stearolactone    2%.     DetaiLs"  of    the    process    of   I 


esterification  are  reserved  pending  the  issue  of  the 
patent.     (See  also  this  J.,  1914,  1017.)— C.  A.  M. 

Osage  orange  ;    Some  important  constituents  in  the 

fruit  of  the .     J.  S.  JIcHargue.     J.  Ind.  Eng. 

Chem..  1915,  7.  612—613. 

The  Osage  orange  {Madura  pomiferiim)  occurs 
a!5undantly  in  various  parts  of  the  United  States. 
The  fruit  weighs  on  the  average  1 — 1  i  lb.,  and  when 
ripe  contains  80  %  of  water.  The  dried  pulp  con- 
tained 17-56 "^o  o£  protein  (Nx6-25)  and  jielded 
to  acetone  29-3  "^o  of  a  brow-nish  semi-solid  resin. 
The  seeds  vielded  to  ether  42%  of  a  Ught  yellow, 
semi-drying  oO,  somewhat  less  viscous  than  refined 
cottonseed  and  linseed  oils  ;  sp.  gr.  0-929,  iodine 
value  131 — 136.  saponification  value  192.  The  oU 
is  insipid  and  has  a  pleasant  odour.  The  residual 
meal,  after  extraction  of  the  oU.  contained  67-5% 
of  protein.     (See  also  this  J.,  1914,  544.) — A.  S. 

Kambara    earth    snd   its   bleaching   action    on   oils. 
S.  Ueno.     J.  Ind.  Eng.  Chem.,  1915,  7, 596—600. 

The  bleaching  action  of  Kaml)ara  earth  (see  this 
J..  1913,  12)  on  fatty  oils  increases  with  the  tem- 
perature up  to  a  certain  jioint  (about  140"  C.  for 
soya  bean  oil)  and  then  gradiially  decreases  ;  soya 
bean  oil  requu'es  a  higher  temperature  than  drying 
oils,  fish  oils,  etc.  Below  130"  C.  the  bleacMng 
effect  increases  with  the  dm-ation  of  treatment, 
))ut  above  about  150"  C.  the  most  satisfactory 
results  are  obtained  by  a  short  treatment.  The 
bleacliing  action  is  diminished  when  the  oil  is 
agitated  by  a  cui-rent  of  air  during  the  treatment  ; 
a  current  of  cai'bon  dioxide  has  practically  no  effect, 
and  hydrogen  appears  to  have  a  favovu'able  in- 
fluence :  in  presence  of  inert  or  reducing  gases,  the 
bleaching  is  not  much  affected  by  variations  of 
tune  and  temperature.  In  the  case  of  oils,  such  as 
clirysahs,  rice,  and  soya  bean  oUs,  containing  a  con- 
siderable proportion  of  nitrogenous  or  mucila- 
ginous impurities,  treatment  mth  chemicals 
previous  to  bleaching  with  the  earth  is  advan- 
tageous. The  bleaching  action  of  the  earth  is 
diminished  by  the  presence  of  free  water,  by  treat- 
meut  of  the  earth  with  strong  inorganic  acids  or 
alkalis,  and  by  heatuig  the  earth  to  .a  liigh  t<?mpera- 
ture  ;  treatment  ^vith  weak  acids,  such  as  phos- 
jihoric  acid  and  organic  acids,  has  no  effect.  The 
spent  residual  earth  has  no  bleaching  power,  but 
may  be  revivified  to  a  considerable  extent  by  ex- 
traction \vith  an  oil  solvent.  When  shaken  with 
cod-liver  oil  the  earth  acquires  a  bluish  green 
colour,  the  production  of  which  maj-  be  applied  to 
the  detection  of  cod-liver  oU.  The  chemical  char- 
acters of  oils  bleached  ^vith  Kambara  earth  differ 
but  little  from  those  of  the  original  oils.  The 
bleached  oils  have  no  injurious  action  on  a  nickel 
catalyst  such  as  is  used  in  oU-hardening  processes, 
and  the  earth  itself  may  be  used  as  a  carrier  for 
such  catalysts. — A.  S. 

Mineral  oil  in  degras  and  in  inixtxires  with  fatty 

substances  :   Detection  and  determination  of . 

K.  Biaz7.o.  Annali  Lab.  Chim.  Centr.  delle 
Gabelle.  1914.  7,  349.  Auuali  Chim.  Appl., 
1015.   3,  374 — 375. 

After  saponifying  as  usual,  the  aqueous  soap 
solution  is  treated  with  phenol  before  extracting 
with  ether  to  remove  the  unsaponifiable  matter. 
The  phenol  combines  with  the  excess  of  alkali,  and 
a  sharp  and  rapid  separation  of  the  ethereal  and 
aqueous  layers  is  obtained.  The  ethereal  layer 
is  treated  with  potassium  carbonate,  washed  with 
water,  dehvdrated.  and  distilled.    A.  S. 


Emulsions  :  Experiments  on  ■ 


II.  T.  E.  Brigga 


and  H.  F.  Schmidt.    J.  Phvs.  Chem..  1915.  19, 
478-499.     (See  also  this  J.",  1915.  560.) 

ExPERiMEXTS  were  made  upon  the  emulsification 
of  benzene  and  water  under  comparable  conditions 
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«nd  in  continuation  of  Newman's  work  (this  J., 
1914.  207).  Two  types  of  einiilsions  of  benzene 
and  water  aie  pos.sihle,  aoi-or»ling  to  the  natin-e  of 
the  euiiilsifyinK  a^ent  and  the  properties  of  the 
films  in  tlie  dinorii-  intertare.  \\'itfi  mixtures  of 
wat*>r  coatAinins:  1  ",,  sodiuni  oleate  with  90  to  70% 
benzene.  tJiere  was  only  partial  emulsiticat ion  after 
shaking  (or  5  niins..  and  three  layei-s  were  visible, 
whereas  witli  proportions  of  liO  to  10",,  of  benzene 
there  was  complete  emulsilic.il  ion.  \Vitli  higher 
proportions  of  benzene  [>rolongt><l  shaking  was 
required  for  einulsification.  Init  tlie  best  method 
■was  to  add  tlie  benzene  gradually  and  to  complete 
the  eniulsilicatiim  before  each  fresh  addition.  The 
optluium  concentration  for  the  .sofip  .solution  is 
Jibout  1  "i,.  which  is  in  accordance  with  Brigg's 
<jualitative  test  (this  J..  1U1.'>.  434).  A  small 
.amount  of  free  alkali  hydroxide  stimulates  emulsi- 
fication.  but  a  large  amount  hius  a  strong  restrictive 
Action.  The  production  of  an  emulsion  when  a  pure 
•oil  is  shaken  with  a  liquid  indicates  the  presence 
•of  a  substance  suspended  in  the  aqueous  phase, 
but  non-enndsitication  does  not  necessarily  prove 
the  absence  of  a  suspended  colloid.  Gelatin  is  not 
as  etticient  as  iUkali  soap  and  is  little  better  than 
ferric  acetate  as  an  emulsifying  agent.  Given  the 
presence  of  a  suitable  benzene-sohible  emulsifying 
af^nt.  emulsions  of  water  in  benzene  may  be 
obtained,  and  the  relative  quantities  of  the  two 
phases  and  the  wetting  of  the  walls  of  the  bottle 
•Lave  then  only  a  secondary  influence  on  the  type  of 
■emulsion  produced.  I)onnan"s  '•  drop  method  " 
<Z.  physik.  t'liom.,  1S1)9.  31,  42)  does  not  afford 
A  direct  mea^sure  of  the  probable  etticiency  of  a 
«ubst.an.ce  for  the  emulsiticat ian  of  a  given  liquid. 

— C.  A.  M. 

€)xidation  of  cJtolfsteri/1  acetate  icith  chrmnic  acid. 
Windaus  and  Resau.  Se^  XX. 

Coproalerol.     Windaus  and  I^ibrig.     See  XX. 

Cane  wax.    By-products  of  the  cane  s^igar  indvstri/. 
II.     Cross.     See  XVII. 

Patents. 


Refining  oil;  Apparatus  for - 


-.  \V.  C.  ilcElheny, 


Pittsburgh.  Pa.     U.S.  Pat.  1.142.826.  June  15, 
1915.     Date  of  appL,  Xov.  25,  1912. 

Se%'erai,  helical  pipe  coils  are  arranged  concen- 
trically inside  a  tank  having  an  inverted  conical 
bottom  with  a  central  outlet.  Underneath  the  tank 
are  two  manifolds  connected  with  the  upper  and 
lower  ends  of  the  several  coils,  each  connection 
passing  through  the  tank  bottom  and  being  fitted 
with  a  separate  i-egulating  valve.  The  upper  ends  of 
the  several  coils  are  at  about  the  same  level,  and 
the  lower  ends  rest  closelv  against  the  bottom  of  the 
tank.— W.  N.  B. 

Ltibricante  ;  Preparation  oj .    S.  H.  Blichfeldt- 

Southall.     Eng.  Pat.   15,403,  June  27,   19 U. 

LlQVlDS  of  low  internal  friction  (water  or  aqueous 
3uap  solutions)  are  emulsified  with  relatively 
insoluble  liquids  (oil),  so  that  the  suspended 
particles  of  the  emulsion  have  a  diameter  not 
•exceeding  1  ^.  Such  mixtures  can  In-  retained 
in  bearings  against  high  pressure.  The  emulsions 
mav  be  prepared  in  the  apparatus  described  in 
Eng.  Pats.  749,S  of  1912.  23,6.53  of  1913.  and 
18.048  of   1914   (this  J.,   1913,  703  ;   1914.   1218). 

— C.  A.  .M. 

Calali/sers  [for  hardeniivj  oils  and  fats]  :  Method  of 

frreparinq •.     A.    J.    Spieler.    Celina.    Oliio. 

U.S.   Pat.    1,139..592.   Mav    18.    1915.     Date   of 
appl.,  March  22,  1913. 

■Cel.vtinous  alununium  hydroxide  or  gelatinous 
■silica,  or  a  mixture  of  the  two.  is  incorporated 
•with  nickel  formate  and  carbonate  suspended  in 
■water,  and  the  mass  is  suspended  in  an  oleaginous 


medium,  and  heated  to  235'— 250°  C.  to  decompose 
the  nickel  salts. — W.  F.  P. 

Emulsions  ;  Manufacture  of and  of  sitbstances 

for  use  therein.  C.  Biickel.  Frankfort.  (Vrmauv. 
U.S.  Pat.  1.143.49!),  June  15,  1915.  Date  of 
appl..  May  20.  1914. 

See  Kr.  Pat.  472,05.5  of  191  1  ;  this  J.,  1915.  500. 

Calali/sts    [for   hi/drogenalin;/    iais]  :    Production   of 

.      <.'.  luul  (i.   .Miiller  .Speisefettfabr.  .\.-Ct., 

Berlin.  Kng.  Pat.  7070.  Maivli  20.  1914. 
Under  Int.  Conv.,  June  20.  1913. 

See  Fr.  Pat.  470.304  of  1914  ;  tlus  J.,  1915,  180. 

Treatment  of  silicalr  fflasses  and  preparation  of 
useful  products  [water-ijlass.  etc.]  therefrom. 
Eng.  Pat.  11.9.59.     See  VII. 

Catalytic  reactions  and  calali/tic  aqenis  for  use  therein. 
Eng.  Pat.  84ii2.  Scr  1. 


XUI.— PAINTS ;      PIGMENTS ;      VARNISHES  ; 
RESINS. 

Camphor  oil  in  oil  of  turpentine  ;  Detection  of . 

E.  Ooen.  Annali  Lab.  Cliim.  Centr.  delle 
Gabelle,  1914,  7,  99.  Annali  Chim.  Appl., 
1915,  3,  372. 

To  detect  light  camphor  oil  in  oil  of  turpentine 
and  to  distinguish  it  from  pine  oil.  the  author 
proposes  testing  for  safrol,  which  is  a  constituent 
of  camphor  oil.  100  c.i-.  of  the  sample  is  dLstilled. 
and  the  last' 5  c.c.  of  distillate  is  treated  with  an 
equal  volume  of  concentrated  sulphuric  acid,  added 
drop  by  drop,  and  cooling  after  each  addition. 
The  liquid  is  then  added  to  20  c.c.  of  water  and 
extracted  with  10  c.c.  of  amyl  alcohol.  On 
treating  the  amyl  alcohol  layer  with  5  c.c.  of  a, 
20%  solution  of  potassium  carbonate,  a  green  or 
bluish  coloration,  cliangi!ig  to  reil  on  addition  of 
sulphuric  aci.l.  is  produced  in  presence  of  safrol. 

—  A.  S. 
Patfxts. 

Oil  varnishes  and  the  like;   Manufacture  of . 

Reichhold,  Fliigger,  und  Boecking.  Hamburg. 
Germanv.  Eng.  Pat.  15.595.  June  29,  1914. 
Under  Int.  Conv.,  July  7,  1913. 

See  Ger.  Pat.  282,0,59  of  1913  ;  this  J..  191.5,  724. 


Process  of  muhinn   pure  zinc  oxide.     U. 
1.135.981.     See  VII. 


S.    Pat. 


XrV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Rubber  gum;    Sjyecificalion   of  t'ulra>\ised  - 


I'olume  and  its  determi nation  by  a  ■neic  solution 
method.  F.  CTotts<h.  J.  Ind.  Eng.  Chem.,  1015. 
7,  582—586. 

The  follomng  methods  for  the  chemical  analysis 
of  rubber  goods  are  those  in  iLse  at  the  Mt.  Prospect 
laboratory,  I^ept.  of  Water  Supply,  Gas,  and 
Electricity,  New  York.  Acetone  e.ctract.  2  grms. 
of  the  sample  is  extracted  continuously  for  7  hours 
with  50  c.c.  of  acetone  ;  the  extraction  is  con- 
tuiued  for  4  lioiu-s  longer  if  the  liquid  in  the  siphon 
cup  is  stiU  coloured  after  7  hours.  The  acetone 
extract  is  evaporated  with  live  steam,  dried  at 
95' — 100°  C,  ami  weighed.  Free  sulphur.  The 
acetone  extract  is  fvLsed  with  ix)tassium  carbonate 
and  sodium  peroxide  and  the  sulphur  detemiiuwl 
as  barium  salphate.  Onjanic  acetone  cjtract  is  the 
difference  between  t)ie  total  acetone  extract  and 
the  free  sulpliur.  Mineral  fillers.  1  grnx.  of  the 
sample  is  extracted  with  acetone  tor  4  hours,  then 
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dried  at  95° — 100°  C,  transferred  to  a  beaker,  the 
extraction  thimble  incinerated,  and  the  ash  added 
to  the  residue  in  the  beaker.  50  c.e.  of  clear, 
molten  salol  is  then  introduced  into  the  beaker, 
which  is  heated  at  120"" — 150'  C.  until  the  rubber 
appears  to  be  dissolved.  The  liquid  is  poured  off, 
and  if  particles  of  undissolved  rubber  are  per- 
ceptible in  the  residue,  the  latter  is  treated  with  a 
further  quantity  of  salol.  The  imited  solutions 
are  treated  with"2  c.c.  of  a  1  °o  solution  of  "  soluble 
cotton  "  in  amyl  acetate,  to  act  as  a  coagulant  for 
finely-di\ided,  "  suspended  mineral  matter,  and 
after  cooling,  at  least  75  c.c.  of  redistUled  oil  of 
turpentine  is  added.  The  flocculent  precipitate  is 
allowed  to  settle,  the  rubber  solution  decanted  and 
filtered  through  an  alunduni  crucible,  and  the 
residue  washecl  by  decantation  with  oil  of  turpen- 
tine and  transferred  to  the  crucible.  The  contents 
of  the  crucible  are  treated  with  a  few  c.c.  of  acetone 
to  (lissolve  the  "soluble  cotton,"  and  then  washed 
with  acetone,  as  is  also  the  main  residue  of  mineral 
matter.  The  mineral  matter  is  dried  to  constant 
weight  at  105= — 110°  C.  All  filtrates  and  washings 
are  evaporated,  the  residue  incinerated,  and  the 
weight  of  ash  added  to  the  weight  found  previously. 
It  is  stated  that  molten  salol  wiU  dissolve  soft 
rubber  in  less  than  1  hour  and  vulcanite  in  2 — 3 
hours.  Tolal  sulphur  is  determined  as  barium 
sulphate  after  fusion  with  potassium  carbonate 
and  sodium  peroxide.  "  Foreign  "  chloroform  extract. 
If  the  material  has  a  dark  colour  the  residue  from 
the  acetone  extraction,  without  removing  the 
acetone,  is  extracted  with  chloroform  for  4  hours. 
If  the  chloroform  extract  is  very  dark  in  colour  or 
yields  a  tarry  residue,  3  %  of  the  weight  of  vulcan- 
ised rubber  gum  (see  below)  is  deducted  from  its 
weight.  '*  Foreign"  alcoholic  potash  extract.  The 
residue  from  the  chloroform  extraction,  or,  if  the 
material  is  light  coloured  (absence  of  tar,  pitch,  and 
asphaltum),  the  residue  from  the  acetone  extraction 
is  dried  at  95° — 100°  C,  and  heated  in  a  pressure 
flask  with  50  c.c.  of  JV/1  alcohohc  potash  for  4 
hom'S*  at  105° — 110°  C.  The  mixture  is  filtered, 
the  residue  washed  with  hot  absolute  alcohol,  the 
filtrate  made  strongly  acid  with  concentrated 
hvdrochloric  acid  to  precipitate  potassium  chloride, 
filtered,  and  the  filter  washed  with  hot  chloroform. 
The  filtrate  is  evaporated  until  the  odour  of  hydro- 
chloric acid  just  disappears,  then  treated  with 
chloroform,  filtered,  and  the  chloroform  solution 
evaporated.  If  the  residue  is  not  oily  or  greasy 
to  the  touch,  it  consists  of  rubber  dissolved  by  the 
alcohol  and  is  not  reported  ;  otherwise  it  is  washed 
with  small  portions  of  naphtha  (88°  B.,  sp.  gr. 
about  0-65),  the  naphtha  evaporated,  and  the 
residue  dried  at  95' — 100°  C.  Carbonaceous  foreign 
tnaitcr.  1  grm.  of  the  sample  is  heated  with  80  c.c. 
of  concentrated  nitric  acid  and  15  c.c.  of  water  ; 
a  black  insoluble  residue  indicates  the  presence  of 
lampblack,  graphite,  etc.  If  fibres  or  carbon  can  be 
perceived  when  the  ground  rubber  or  residue  of 
mineral  matter  (see  above)  is  examined  microscopic- 
ally, the  mineral  matter  is  washed  with  hot  dilute 
hydrochloric  acid  and  water,  dried  to  constant 
weight  at  105° — 110°  C,  ignited,  again  weighed, 
and  the  difference  recorded  as  carbonaceous 
foreign  matter.  .Specific  gravity  is  determined  Viy 
weighing  a  strip  of  not  less  than  5  grms.,  thoroughly 
wetting  it  in  ^\•ater,  with  pressing  and  squeezing,  to 
remove  bubbles  or  films  of  air,  and  then  weighing 
in  water  at  20°  C.  (taken  as  sp.  gr.  =  10).  The 
percentage  of  vulcanised  rubber  gum  by  weight  is 
oVjtained  by  subtracting  from  100  the  sum  of  the 
percentages  of  free  sulphur,  organic  acetone 
extract,  mineral  fillers,  and  corrected  foreign 
matter  ;  the  correction  for  the  foreign  chloroforiu 
extract  is  based  on  the  vulcanised  rubber  gum 
calculated  as  above,  except  that  the  uncorrected 
value  for  foreign  matter  is  used.  The  percentage 
of  vulcanised  rubber  gum  by  weight  when  multi- 


plied by  the  specific  gravity  gives  the  percentage 
of  viUcanised  rubber  gum  by  volume,  and  the 
author  strongly  advocates  the  use  of  this  latter 
value  in  specifications  in  preference  to  the 
percentage  by  weight.  Free  sulphur,  total  sulphur,, 
and  organic  acetone  extract  are  calculated  separ- 
ately and  recorded  as  percentages  by  weight  of  the 
vulcanised  rubber  gum. — A.  S. 

Variability  [of  plantation  rubber].     P.  Schidrowitz- 
Rubber  Industry,  London,  1914,  212—229. 

From  an  investigation  of  the  variability  of  plan- 
tation rubber  of  various  types,  with  a  view  to- 
working  out  a  systematic  method  of  testing,  the- 
author,  in  conjunction  with  others,  has  arrived 
at  the  following  conclusions  : — Vulcanisation  is- 
physically  and  mechanically  a  progressive  process  ; 
its  progress  can  be  accurately  expressed  by  a  series. 
of  stress-strain  curves,  and  the  state  of  cure  of  a 
given  mixing  at  a  given  time  is  expressed  by  the 
corresponding  curve.  The  curves  representing^ 
progressive  cures  are  related  mathematically  ;. 
and  the  series  of  curves  for  any  one  rubber  are 
related  mathematically  to  those  of  any  other 
rubber.  If  x  represent  load  (ordinate)  and  y 
elongation  (abscissa),  as  curing  proceeds  the 
curves  come  regularly  lower  down  in  the  diagram 
and  do  not  cut  one  another  at  any  point.  Near 
the  point  of  inflection  the  curves  become  parallel- 

1    The    rate    of    stretch    therefore    decreases    with. 

i  increasing  load  and  is  independent  of  the  state 
of  cure.  The  curves  correspond  to  y=a — 6.sin  a  ; 
a:  =  /!(a-cot  a— 6.COS  a)  ;  a  and  b  depend  on  the 
state  of  cure,  and  n  is  a  constant  independent  of 
the  state  of  cure.  The  relationship  between  the 
two  series  of  curves  for  two  different  rubbers  is- 
represented  by  the  value  of  the  expression  a.n, 
which  corresponds  to  slope  or  type.  In  every 
series  there  is  a  curve  iu  which  a=b,  although 
a.n  may  vary.  Physically,  a  represents  the 
inverse  of  stretch  capacity,  and  b  the  limit  of 
extension;  thus  the  curve  in  which  a=b  corre- 
sponds to  a  theoretically  ideal  balance  of  pro- 
perties. Experiment  shows  that  the  cure  repre- 
sented by  this  curve  actually  gives  the  best  result-s- 
for  tensile  properties,  etc.  In  practice  it  is  possible 
from  the  curve  of  a  single  prehminary  cure  to 
deduce  the  exact  form  of  the  curve  for  the  "  per- 
fect "  cure,  and  so  find  the  time  of  cure.  Com- 
parison between  the  tensile  properties  of  different- 
rubbers  is  made  by  exaniining  "  perfectly  "  cured 
samples.  In  the  author's  system  marks  are 
aUotted  for  tensile  strength  and  elongation  at 
break  (i.e.  work  done  in  taking  the  test-piece  to 
breaking-point)  ;  "  type,"  which  includes  the  chief 
mechanical  properties  ;  and  curing  capacity,  which, 
also  involves  physical  condition  and  stability- 
Many  re.sults  are  quoted,  from  which  the  great-, 
variabilitv  of  the  rulabers  examined  is  evident. 

— E.  W.  L. 


Caoutchouc  from  isoprene  ;  Xature  of  synthetic  - 
C.    Harries.     Ber.,    1915,    48,    803 — 868. 


STEI.MMIG  (this  J.,  1914,  267,  430)  expresses  the 
view  that  artificial  caoutchouc  from  isoprene  is  a. 
mixture  of  two  polymers  of  (1.5)-dimethyl-cyclo- 
octadiene-(1.5)  and  (1.6)-dimethyl-cyclo-octadiene- 
(1.5)  and  that  caoutchouc  identical  with  the- 
natural  product  cannot  be  prepared  from  isoprene. 
The  author,  however,  contends  that  the  formation 
of  the  polymer  of  (1.6)-dimethyl-cyclo-octadiene- 
(1.5)  is  due  to  catalytic  impurities  which  vary  in 
isoprene  obtained  from  different  sources  (see  also- 
this  J.,  1914,  325,  766).  An  appreciably  different 
product  is  obtained  when  the  isoprene  is  purified. 
beforehand,  and  it  is  suggested  that  exhaustive- 
purification  would  completely  eliminate  the  forma- 
tion of  the  (l.O)-isomer. — J.  R. 
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P.\TENT. 

Rubber  latex  ;  Coagulation  of .     DunlopRubber 

Co.,    Ltd.,    London,    and  E.  Mosinccer,    Ilauau, 
Germany.     Eng.  Pat.  ICODti,  July  0,  Un4. 

L.VTEX  is  ronsiilntcd  l)y  the  addition  of  a  solution 
•of  aluminium,  bismuth,  or  zino  chloiide.  or  of  a 
njixtuie  of  these  salts,  in  tlie  proportion  of  a!)Out 
1  grm.  of  chloride  in  10  ca\  of  water  to  100  o.c.  of 
latex.  In  the  case  of  bismuth  chloride  an  appro- 
priate quantity  of  acid  must  be  used  to  form  the 
solution. — E.  \V.  It. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Uide  ;    Abaorljent   power  of  jilumped Inwards 

veyetable  iantiins.  E.  Ivuillacek.  Collegium, 
1915.  1—2.5,  ,59—80,  117—129.  l(i:i— 179.  J. 
Amer.  Leather  Chem.  Assoc,  1915,  10,  387 — 390. 

In  these  experiments  the  author  used  delimed  and 
neutralised  calf  pelt,  which  was  carefully  washed 
with  water.  For  tanning,  liquors  varying  from 
0-2 %  to  'i°o  tannin  were  used.  Adsorption  was 
practically  complete  in  4  to  5  weeks.  At  fii-st 
tannin  is  rapidly  taken  up,  then  the  absorption  of 
■non-tannins  increases  until  it  exceeds  that  of  the 
tanoius.  Finally,  the  tannin  begirts  to  decompose 
and  the  products  leave  the  hide,  giving  an  appar- 
ently negative  resiUt  for  non-tannin  absorption. 
Loss  of  hide  substance  is  greatest  vrith  weak  liquors 
and  is  best  prevented  by  supplying  tannin  rapidly 
with  more  concentrated  liquors.  The  specific 
i;ra%-ity,  tensile  strength,  elasticity,  etc.,  of  the 
leathers  obtained  was  also  determined. — F.  C.  T. 

fVater-soluble  matter;  Determination  of — — -in 
leather.  C.  C.  Smoot  and  L.  E.  Stacev.  J.  Amer. 
Leather  Chem.  Assoc,  1915,  10,  383 — 305. 

A  NEW  apparatus  for  the  control  of  temperature 
during  extraction  is  described. — F.  C.  T. 

kludge  ;   Recovery  of from  the  »t(lphide  process 

of  depilating  skins.  .T.  Helfrich.  J.  Amer. 
Leather  Chem.  Assoc,  1915,  10,  367 — 369. 

The  dried  sludge  contain.?  4  %  available  nitrogen, 
and  is  a  valuable  fertiliser.  The  original  sludge 
cannot  bo  directly  filtered  either  mechanically  or 
through  sand  filter  beds,  but  needs  the  addition  of 
aluminium  sulphate  as  precipitant.  Sulphm'ic 
acid  may  also  be  used,  in  which  case  less  sulphate 
Is  needed  and  the  process  becomes  profitable.  The 
final  product  should  not  contain  more  than  15% 
of  moisture. — F.  C.  T. 

•Osage  orange,  a  mbslitxite  for  fustic.     Kressmann. 
See  IV. 

Detection  and  determination  of  mineral  oil  in  degras 
ayid  in  mixtures  with  fatty  substances.     Biazzo. 
See  XII. 

Experiments  on  emulsions.     Briggs  and  Schmidt. 
See  XII. 

Patents. 

Xeather  ;     Manufacture   of  decolorised   or   bleached 

.     J.  Y.  Johnson,  London.     From  Badische 

Anilin  und  Soda  Fabr.,  Ludwigshafen,  Germany. 
Eng.  Pat.  8028,  Mar.  30,  1914. 

LiE.\THER  which  has  been  more  or  less  strongly 
stained  or  discoloured  by  the  use  of  strong  tanning 
extracts,  may  be  decolorised  or  bleached  by  soaking 
it  in  a  solution  of  one  or  other  of  the  synthetic 
tanning  agents  described  in  Eng.  Pats.  8511  and 
24,216  of  1912,  and  7137,  7138.  and  18.258  of  1913 
<thi3  J.,  1913,  246,  919;    1914,  209,  366,  841). 

— E.  W.  L. 


Semiplastic  material  [artificial  horn,  etc.]  from  the 

soya  bean  :    Preparation  of .     B.  Dodd  and 

H.  B.  P.  Humphries.  London.  U.S.  Pat. 
1.143.893,  June  22,  1915.  Date  of  appL,  June 
26,   1914. 

See  Eng.  Pat.  15,316  of  1913  ;  this  J.,  1914,  841. 

Treatment  [proofing]  of  fibrous  and  felted  substances 
[e.g.,  hide].     Eng.  Pat.  12,079.     See  V. 


XVL— SOILS ;  FERTUJSERS. 

Hutnic  acid;    Nature  of .     S.   Oden.     Arkiv. 

Kemi.  Jlineral.,  och  Geologi.  1914,  5,  No.  15, 
1 — 13.  Bull.  Agric.  Intell.,  1915,  6,  000-661. 
The  electric  conductivity  of  various  humus 
extracts  mixed  with  very  dilute  ammonia  was 
determined,  and  also  that  of  the  ammonia  solutions 
separately.  The  extracts  were  prepared  from 
"  Idack  "  peat  (well  humified  Sphagnum  and 
Eriophorum  peat),  from  well  humified  dry  leaves, 
and  from  dried  Sphagnum  moss.  Adsorption  of 
ammonia  was  noted  in  all  three  cases,  and  the 
formation  of  salts  in  the  first  two  cases  was  inferred 
from  the  observed  increases  in  conductivity.  It 
is  conckuled  that  humus  contains  one  or  more 
acids.- E.  H.  T. 

Denitrifying  thiosulphaie  bacteria  ;  Physiology  and 

distribution  of .     A.  Gehring.     Centr.  Bakt., 

1914.  42,  402—438.     Bull.  Agric  Intell.,   1915, 
6,  060 — 661. 

The  form  of  anajrobic  denitrifying  thiosulphate 
bacterium  discovered  by  Lieske  in  Uie  mud  of  the 
Leipzig  Botanical  Gardens  is  very  widely  dis- 
tributed and  of  great  importance  in  nature.  The 
number  in  arable  soU,  compost,  beechwood  mould, 
and  peat  was  found  to  be  very  dill'erent  ;  it 
increased  with  the  carbon  content  of  the  soil,  but 
did  not  vary  with  the  depth  of  the  soil  in  arable 
land  and  in  peat.  Dili'erent  soils  appear  to  contain 
diti'erent  forms,  the  denitrifying  power  of  these 
bacteria  present  in  compost,  beechwood  mould, 
and  peat  being  four  times  greater  than  that  of 
those  present  in  arable  soil.  The  decomposition 
of  nitrate  varies  directly  with  the  thiosulphate 
and  nitrate  content  of  the  medium  :  the  former 
can  be  replaced  by  other  sulphur  compounds,  but 
no  substitute  was  found  for  nitrate  as  a  source  of 
oxygen.  The  addition  of  thiosulphate  to  the  soil 
causes  active  denitriflcation,  which  is  greatest 
when  organic  substances  are  added  also.  The 
denitriflcation  is  greatly  increased  by  addition  of 
bicarbonate  to  the  soil. — E.  II.  T. 

Soil  solution  ;  Electroh/tic  determination  of  biological 

.     E.  Pantane'Ui.     Centr.  Bakt.,   1914,   42, 

439—443.  Bull.  Agric  Intell.,  1915,  6,  663. 
The  determination  of  the  ellects  of  microbial 
activity  in  promoting  the  availability  of  soil 
constituents  was  studied  by  measuring  the  elec- 
trical conductivity  of  the  solutions  obtained  by 
percolation  through  various  soils.  These  were 
treated  with  :  sterilised  water,  sterilised  water 
saturated  with  chloroform  or  containing  0-5 % 
dextrose,  or  with  water  containing  both  chloroform 
and  dextrose  (three  percolations),  and  it  was 
found  that  the  electrical  conductivity  was  a  good 
criterion  of  the  solution  of  the  soil  particles  by 
microbiological  action,  particularly  if  comparative 
determinations  were  made  with  and  without  the 
addition  of  chloroform  and  dextrose.  The  solu- 
bility of  the  soil  constituents  was  increased  in 
presence  of  chloroform,  but  usually  decreased 
when  dextrose  was  present  ;  it  also  usually  varied 
with  the  number  of  bacteria. — E.  H.  T. 
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Fermented  molasses,  as  a  source  of  nitrogenous  and 
potash  fertilisers.  A.  Ait  a.  Italia  Asrieola,  1915, 
52,  54—57.  BuU.  Agric.  Intell.,  1915,  6,  G63. 
Taking  the  last  Italian  sugar  beet  crop  at  2-65 
million  tons,  the  yield  of  molasses  would  be  about 
100.000  tons,  which  would  contain  1500  tons  of 
nitrogen  and  5000  tons  of  potash  (KjO).  The 
residues  obtained  from  the  fermentation  and 
distillation  of  molasses,  known  as  '"  salin,"'  contain 
45 — 50 'Jo  of  potash  but  do  not  sell  well:  hence 
an  attempt  has  been  made  to  convert  the  carbonate 
content  into  sulphate  by  treatment  with  sulpiiuric 
acid.  The  treated  product  contains  :  total  potash 
38-92%,  sulphuric  acid  2901%,  and  carbonic  acid 
4-20 °o'  By  this  process  tlie  unit  price  of  potash 
is  increased  and  the  potash  content  is  lowered,  yet 
potassium  sulphate,  pi-esumably  from  this  source, 
was  put  on  the  mai'ket  in  Italy  last  autumn.  A 
sample  examined  consisted  of  minute  pale  yellow 
crystals,  and  contained  72-40%  potassium  sul- 
phate ;  if  the  carbonate  had  been  completely 
converted   there   should  have   been  79-24%. 

— E.  H.  T. 

Cyanamide  ;  Ammonifieation  of .     E.  Lohnis. 

Z.    Gahnmgsphvsiol..    1914,    5,    16—25.     BuU. 

Agric.  Intell.,  1915,  6,  673 — 675. 
Laboratory  tests  to  determhie  the  amount  of 
ammonia  formed  in  nutritive  solutions  containing 
calcium  cyanamide.  with  and  without  soil, 
asparagin.  and  dextrose,  showed  that  the  presence 
of  soil  and  an  acid  reaction  (produced  with  lactic 
acid)  were  favourable,  but  that  an  alkaline 
reaction  was  inimical  to  the  production  of  ammonia. 
Further,  the  intensity  of  the  decomposition  of  the 
cyanamide  solution  was  independent  of  the 
presence  of  asparagin  and  dextrose.  Bacteria  only 
were  present  in  the  alkaline  solutions  ;  they  pre- 
dominated in  the  neutral  liquids,  and  were  always 
present  in  the  slightly  acid  solutions  but  were 
accompanied  by  Eumycetes.  In  almost  pure 
cxiltures  prepared  from  the  above  samples,  am- 
monifieation took  place  in  the  acid  solutions  only, 
and  with  increased  intensity,  but  completely 
stopped  in  the  neutral  solutions  ;  when  the  latter 
were  inoculated  with  acid  solution  of  the  same 
composition,  ammonia  was  produced.  Exnnyeetes 
developed  vigorously  in  presence  of  acid,  but  were 
not  present  in  neutral  and  alkaline  solutions. 
Nexitral  cyanamide  was  always  more  decomposed 
than  the  alkaline  solution  of  calcium  cyanamide. 
In  the  latter  solution  acidification  stimulated  the 
ammonia  production  but  it  was  without  influence 
on  the  former.  The  active  micro-organisms  were 
isolated  from  all  the  soils,  and  of  the  14  mycetes 
obtained.  7  seemed  to  belong  to  the  Penicillium 
group.  It  is  considered  improbable  that  their 
action  is  of  great  importance  under  field  con- 
ditions ;  the  cyanamide  is  probably  converted  by 
the  soil  colloids,  etc..  into  urea,  and  this  is  then 
ammonified  bv  various  bacteria  and  finally 
nitrified.— E.  H.  T. 

Tricalcium     phosphate. ;      Formation     of on 

mixing  ground  limestone  with  aeid  phosphate 
[superphosphate].  B.  N.  Brackett  and  B.  Free- 
man. J.  Ind.  Eng.  Chem.,  1915,  7,  620. 

Ground  limestone  is  sometimes  used  as  a  filling 
material  in  preparing  lower-grade  superphosphate 
from  a  higher-grade  product.  Tests  made  by  the 
authors  showed  that  when  the  two  substances 
are  mixed,  formation  of  tricalcium  phosphate 
begins  immediately  ;  the  amount  formed  increases 
slightly  on  keeping.  For  example,  in  a  mixture 
uohtaining  85%  of  superphosphate  (13-55  "^  water- 
SJluble  phosphoric  acid)  and  15%  of  ground  lime- 
stone, the  content  of  water-soluble  phosphoric 
acid  was  10-30%  on  April  21,  immediately  after 
mixing,  8-66%  on  May  10,  8-15%  on  June  12,  and 
8-05%  on  Sept.  13th.— A.  S. 


Calcium    cyanamide;     Storage    of .        A.    H. 

Burgess  and  D.  B.  Edwardes-Ker.  J.  S.  E.  Agric. 
CoU.,  Wve.  Kent,  Xo.  22,  363—367.  Bull. 
Agric.  Intell.,  1915,  6,  675 — 676. 

A  SAMPLE  of  calcium  cyanamide  lost  nitrogen  at  the 
rate  of  007  %  per  day  V\-hen  exposed  to  the  open  air. 
It  lost  very  much  less  when  exposed  in  a  closed 
bottle  to  moist  air,  to  carbon  dioxide,  or  to  both  of 
these  at  the  sanae  time.  No  nitrogen  was  lost 
when  the  fertiliser  was  kept  in  a  closed  bottle  ;. 
hence  some  atmospheric  agent,  other  than  carbork 
dioxide  or  moisture,  is  responsible  for  the  loss  on 
normal  exposure. — E.  H.  T. 

Recovery  of  sludge  from  the  sulphide  process  of' 
depilating  skins.   Helfrich.     See  XV. 

Patent. 

Fertiliser,  and  process  of  tnanufaeturing  same.  L. - 
Keru.  Hamburg.  Germanv.  U.S.  Pat.  1.144.905,- 
june  29,  1915.  ^Date  of  appl.,  March  27,  1915. 

See  Ger.  Pat.  278,492  of  1914  ;  this  J.,  1915,  240„ 
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Sugar   beet ;     Cultiirdion    of in    the    West    of 

England.     C.  S.  Orwin  and  J.   Orr.     J.  Boarci' 
Agric,  1915,  22,  210—216. 

The  authors  have  continued  their  enquiry  into 
the  prospects  of  establishing  beet  cultivation 
in  England  (this  J.,  1915,  294),  and  state  that  in 
Gloucester,  .Somerset.  Devon,  Berkshii-e.  Wiltshire, 
and  North  and  South  Wales,  though  satisfactory- 
yields  on  a  small  scale  have  been  obtained,  the- 
attitude  of  the  farmers  at  the  present  time  is  one 
of  indifference  because  the  prevailing  high  prices 
for  live  stock  (oxen  and  sheep)  and  feeding  stuffs 
(corn  and  mangolds)  offer  more  certain  and  more 
lucrative  profits.  In  Cornwall,  especially  in  the 
south  and  west  parts,  the  situation  is  different. 
The  small  hoklings  there  are  clriefly  devoted  to- 
growing  market  garden  crops  (early  potatoes  and 
broccoli),  in  the  cultivation  of  wliich  competition 
from  abroad  is  becoming  keener,  and  the  possibility 
of  the  introduction  of  beet  is  regarded  with  some 
favour  ;  moreover  labour  conditions  are  lietter 
than  in  the  comities  above  mentioned.  Already 
in  Cornwall  landowners,  farmers,  and  others 
privately  subscribed  half  the  cost  of  a  factory,  but 
the  scheme  did  not  materialise  owing  t  o  the  balance 
of  the  necessary  capital  not  being  obtained.  A 
mistake  would  seem  to  have  been  made  in  pro- 
posing to  stipulate  that  farmers  should  supply  the 
roots  for  a  period  of  5  years  at  a  fixed  price  without 
considering  possible  sugar  market  fluctnations. 
Moreover  before  recommending  steps  towards  the 
erection  of  a  factory  the  transport  of  the  roots 
should  be  organised,  the  price  offered  bemg 
preferably  for  the  beet  at  the  farm-gate  or  the 
roadside.  It  is  believed  that  capitalists  might 
with  advantage  co-operate  \\ith  farmers  in  Cornwall 
(where  the  situation  is  in  several  respects  more 
promising  than  in  Norfolk  and  Suffolk),  for  the 
authors  consider  there  is  little  doubt  that  ultimately 
British  agricultiu'e  will  obtain  a  footinc  m  the  sugar 
market.^J.  P.  O. 


Bagasse ;     Determination   of   sugar   in  - 


H. 


Pellet.    Intern.  Sugar  J.,  1915,  17,  327—328. 

In  order  to  obtain  the  exact  average  amount  of 
sugar  in  the  bagasse  of  the  cane  sugar  factory,  the- 
following  conditions  must  be  observed:  (1)  the 
liagasse  must  be  uniformly  sampled  to  the  entire 
depth  of  the  layer,  and  at  the  centre,  as  well  as 
at  both  .sides  ;  (2)  the  sample  must  be  well  mixed, 
and  passed  through  a  suitable  cutting  machine 
to  obtain  a  fine  and  uniform  material;    (3)  this-- 
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divided  sample  must  also  be  well  tnixed,  and  the 
Bii^ar  (IftormiiuHl  in  it,  usiiii;  pivferalily  the 
Norris-lVllet  extriutin^c  apparatus  (this  J.,  1918, 
15r>),  with  which  accurate  i-estilts  are  rapidly 
obtained  ;  and  (4)  the  suirar  determinations  must 
be  carrie<l  out  frequently,  at  least  every  half-hour. 

—J.  r.  O. 

Sarcharinulric analysis  :   Limils of  accuraci/  in . 

('.    A.    Browne.       Intern.    iSvigar   J.,    iyi5,    17, 
320— ol'tf. 

In  the  determination  of  sucrose  in  raw  sugars  by 
direct  polarisation,  errors  may  arise  from  (1) 
inaccuracy  of  the  normal  weight  ;  (2)  inaccuracy 
of  the  calibration  of  the  flasks  ;  (3)  inaccuracy  of 
the  leukcth  of  the  observation  tubc.s ;  (4  )  inaccuracy 
of  the  saccharimetric  m-rIq  ;  (5)  loss  of  moisture 
dviring  mixijij;  the  sample  ;  (0)  loss  of  moisture 
dui-ing  weighitig  the  sample  ;  (7 )  volume  of  precipi- 
tate dm'ing  clarification  by  basic  lead  acet*t«  ; 
(.S)  precipitation  of  Irevuloso  in  clarification  ; 
(9)  imperfect  mixing  after  clarification  ;  (10) 
evaporation  of  the  liquid  during  filtration  after 
cl.trilication  ;  (11)  onii.ssion  of  the  bichromate 
cell  in  making  the  polarimetric  observation  ;  and  i 
(12)  variation  in  the  temperature  between  making  I 
up  to  volume  and  polarising.  Errors  from  the  j 
first  four  causes  are  mutually  compensating,  and  j 
with  careful  management  do  not  appear  in  the 
final  average  ;  while  those  resulting  from  the 
remaining  eight  causes  all  tend  in  one  direction,  tlie 
combination  of  influences  being  that  of  a  plus 
error,  which  may  amount  to  0-48"  V.  It  is, 
however,  shown  that  with  careful  operating  the 
errors  arising  from  causes  5,  6.  7,  and  S  may  be 
reduced,  and  those  from  9,  10,  11,  and  12  wholly 
prevented. — J.  P.  O. 

Hfditcing  sugars  :   Constant  presence  of in  the 

freshly  pulled  beetroot.     H.  Pellet.     BuU.  Assoc. 
C'him.  .Suor.,  1915,  32,  59 — 92. 

Examination"  of  a  large  number  of  be^ts  grown  in 
France.  Germany,  Austria,  Holland.  Belgium, 
Spain,  Eg>"pt,  and  England  shows  that  the  freshly 
pidled  beetroot  always  contains  a  certain  amount 
of  reducing  sugars  (see  also  this  J.,  1913.  38),  which 
may  vary  from  0-04  to  0-50  per  100  parts  of  juice, 
and  is  usually  about  0-OS  to  0-15.  There  is  no 
relation  between  the  quantity  of  sucrose  in  the 
beet  and  its  content  of  reducing  sugars,  though  in 

feneral  th»  glucose  ratio  (reducing  .sugars  per 
00  of  sucrose)  diminishes  as  the  sucrose  content 
increases  ;  nor  is  there  any  relation  bet\\een  the 
content  of  the  juice  in  reducing  sugars  and  the 
maturity  of  the  root.  Beetroots  exposed  to  the 
open  air  for  several  days  after  being  pulled  do  not 
show  an  increa.sed  glucose  ratio.  Fodder  beets  or 
semi-fodder  beets  do  not  appear  to  contain  a 
greater  amount  of  reducing  sugars  than  sugar 
beets,  though  the  glucose  ratio  of  the  juice  is  high 
(about  42)  on  account  of  the  comparatively  small 
sucrose  content.  Sugar  beets  after  being  preserved 
under  favourable  conditions  for  5  or  0  months  only 
contain  a  small  quantity  of  reducing  sugars,  namely, 
0-13  to  01 8  per  100  c.c.  of  juice  for  a  sucrose 
content  of  13  to  15  "o-— J-  !'•  O. 

Suyar  sohilions  ;  Hydrolysis  of under  pressure. 

W.  S.  Hubbard  and  \V.  L.  Mitchel.     J.  Ind.  Eng. 
Chem.,  1915,  7,  lioij— 010. 

Si'GAR  solutions  were  heated  with  water  at  varying 
press\n-es  and  temperatures,  and  the  amount  of 
inversion  was  determined.  With  a  solution  of  25 
grms.  of  cane  sugar  to  25  c.c.  of  water,  94  "„  of  the 
sugar  was  inverted  in  3  hours  at  127"  C.  and  a 
pressure  of  1-5  kilos,  per  sq.  cm.  It  is  important  to 
use  pure  sugar  and  distilled  water  :  with  slightly 
alkaline  tap-water  hydrolysis  was  retarded  appre- 
ciably and  considerable  caramelisation  occuned. 
For  the  preparation  of  non-crystallisable  syrups 


for  preserving,  etc.,  the  aidhors  recommend  heating 
a  solution  of  1  part  of  sugar  to  5  parts  of  water  at 
124-  C.  and  a  pressure  of  1-37.3  kilos,  per  sq.  cm. 

—A.  S. 

Carbohydrates  ;  Acelolysis  [acetylation]  of  ■ 


...„.,  .     S. 

Born  and  .1.  .\1.  Ni-lson.     J.  .\mer.  Cheni.  Soc., 
1915,  37,  1703— 17(i9. 

Sucrose  treated  with  acetyl  chloride  or  acetyl 

bi-omide  yields  acetochlorogfucose  or  acetobromo- 
giucose,  whilst  maltose  yields  acctochlordmaltosc  or 
acetobromonialtose.  .Malto.«e  treated  with  acetic 
anhydride  and  a  trace  of  sulphuric  acid  in  the  cold 
yields  octa-acetylmaltose.  Lactose  treated  with 
acetyl  chloride  at  ordinary  temperature  gives  a 
white,  non-crystalli.sable  glistening  powder  which 
is  probably  acetochlorolactose.  n->IethylgIucoside 
treated  at  ordinary  temperatures  with  acetic 
anliydride  and  a  trace  of  sulphuric  acid  yields 
a-penta-acetylglucose.  whilst  with  acetyl  bromide 
it  yields  a  non-crystallisablc  synip.  Iniilin  treated 
with  ice-cold  acetyl  bromide  gives  an  unidentified 
syrup. — T.  C". 

Cane  tcajr.  By-produets  of  the  eane  suqar  indnstn/. 
11.  W.  E.  Cross.  Intern.  Sugar  j.,  1915,  17, 
311—313. 

It  has  been  proposed  by  Wijnberg  to  recover  the 
wax  occurring  on  the  outer  surface  of  the  sugar  cane 
by  subjecting  the  stalks  to  a  vibratory  action  and 
blowing  the  wax  to  a  suitable  collector.  Extrac- 
tion with  organic  solvents  from  the  filter-press 
cakes  is  too  costly,  principally  because  fats 
and  oils  are  also  withdrawn,  but  experiments 
made  by  the  author  indicate  that  successfid  results 
are  likely  to  be  obtained  by  submitting  to  centri- 
fugal action  the  raw  mill  juice,  in  which  the  wax  is 
suspended.  In  this  way  a  product  containing 
over  50  "o  of  wax  was  obtained,  and  this  on  being 
once  crystallised  from  alcohol  gave  a  pure,  hard 
product  melting  at  82°  C— J.  P.  O. 

MeAueiion  oi  copper  oxide  in  alcohol  vapour  in 
reducing  sugar  determinations  and  in  copper 
analysis.     Wedderburn.     See  XXIII. 

Fermented  molasses  as  a  source  of  nitrogenous  and 
potash  fertilisers.     Aita.     See  XVI. 


XVffl.— FERMEMTATION    INDUSTRIES. 

Proteases  of  must  ;  Studies  on  the  - — -.  E.  Pan- 
tanelli.  Ceutr.  Bakt..  1014,  42,  480—502. 
BuU.  Agric.  Intell.,  0915,  6,  741—743. 
ilusTS  from  various  kinds  of  grapes  from  Modena 
and  near  Rome  were  examined,  and  it  was  found 
tiiat  an  autolytic  protease  could  only  be  detected 
with  certainty  in  the  must  from  perfectly  ripe  fruit, 
and  that  the  ettect  of  its  activity  was  either  to 
increase  the  protein  content,  owing  to  synthetic 
enzymic  action,  or  to  leave  it  unchanged,  the 
synthetic  action  being  balanced  by  proteolysis.  A 
slightly  alkaline  medium  favours  synthesis  ;  the 
addition  of  water,  proteolysis.  In  the  must  from 
unripe  gi-apes.  after  fermentation  and  exposure  to 
air,  proteolj-tic  action  is  retarded  liy  a  zymogen  ; 
only  those  grapes  are  physiologically  ripe  in  which 
the  decomposition  of  their  own  proteins  exceeds  the 
formation  of  new  ones.  No  proteolj-tic  enzymes 
are  present  in  clear  must  free  from  proteins. 
Must  protease  is  normally  insoluble,  but  a  little 
can  be  dissolved  from  I  he  lees  by  atldiug  salt  or 
alkalis  ;  it  coagulates  albumin  very  slowly  in  acid 
solution,  rather  more  rapidly  in  alkaline  solution- 
Trypsin  and,  particularly,  pepsin  inliibit  the  action 
of  must  proteases  ;  tannin,  colova-ing  matter,  and 
acetic  acid  are  antiproteolj^ic  ;  the  invert  sugar 
and  tartaric  acid  present  in  the  ripening  fruit-celU 
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are  without  action  ;  gypsum  and  bisulphite  favour 
proteolysis  and  cause  an  increase  in  the  content 
of  soluble  organic  nitrogen  compounds  in  the 
must  ;  alcohol  and  monopotassium  phosphate 
reduce  the  soluble  nitrogenous  constituents.  The 
optimum  temperature  of  the  reaction  is  about 
35°  C.  ;  at  45°  C.  it  ceases.  Must  protease  dis- 
appears during  fermentation  ;  its  function  is  to 
promote  the  decomposition  of  proteins  ^yhich  are 
unattacked  by  the  cells  of  the  ferment. — E.  H.  T. 

Ebidlioscope  ;  A   new for  the  determiiiafion  of 

alcohol    in    wine.     P.    Malvezin.     Bull.    Assoc. 
Chim.  Sucr.,  1915,  32,  104—108. 

In  the  apparatus  illus- 
trated, which  is  claimed 
to  obviate  sources  of 
error,  notably  those 
arising  from  the  pres- 
ence of  a  high  per- 
centage of  dry  extract, 
the  wine  is  contained 
in  the  vessel,  B,  which 
is  surrounded  by  the 
water-bath.  A,  the  latter 
being  heated  by  the 
lamp.  L,  at  the  elbow, 
K.  By  obser\'ing  the 
thermometers,  E  and 
E',  and  referring  to 
a  table  compiled  from 
actual  determinations 
made  with  wines  of 
average  composition, 
the  content  of  alcohol  is 
ascertained. — J.  P.  O. 


Hydrocyanic  acid  and  benzaldehyde  ;  Determination 
of  — ■ —  in  Kirsch  liqueur.  J.  Golse.  J.  Pharm. 
Chim.,  1915,  12,  44—56. 
The  French  official  method  for  the  determination 
of  hydrocyanic  acid  and  benzaldehyde  in  liqueurs 
is  stated  to  be  untrustworthy,  the  chief  objections 
being  the  insufficient  quantity  of  alkali  used  to 
fix  the  hydrocyanic  acid  during  the  distillation  of 
the  aldehyde  and  the  ^vrong  conditions  under 
which  the  latter  is  precipitated  as  its  phenyl- 
hydrazone.  The  following  procedure  is  recom- 
mended :  200  c.c.  of  the  liqueur  is  treated  with 
1  c.c.  of  sodium  hydroxide  solution  (sp.  gr.  1-32 — 
1-36)  in  a  600  c.c.  flask,  and  the  mixture  is  distilled 
until  175  c.c.  of  distillate  has  been  collected  (A). 
The  residual  liquid  in  the  flask  is  then  cooled, 
50  c.c.  of  10%  sulphuric  acid  is  added  slowly 
through  a  tapped  funnel,  and  the  mixture  again 
distilled.  50  c.c.  of  distillate  being  collected  in  a 
receiver  containing  5  c.c.  of  ammonia  (B).  The 
distillate  {A)  is  now  transferred  to  a  distillation 
flask.  5  c.c.  of  phenylhydrazine  reagent  (see  below) 
is  added,  the  mixture  is  diluted  to  200  c.c,  and 
75  c.c.  is  distilled  over  ;  this  distillate  contains 
traces  of  liydrocyanic  acid  and  is  added  to  the 
distillate  [B).  The  lower  end  of  the  condenser  is 
then  closed  and  the  flask  is  heated  by  a  water- 
bath  until  the  hydrazone  has  precipitated  ;  two 
hours'  heating  is  usually  sufficient.  The  precip- 
itate is  collected  on  a  filter,  waslied  with  water, 
and  then  dissolved  by  treatment  with  10  c.c.  of 
alcohol,  followed  by  20  c.c.  of  ether  ;  the  alcohol- 
ether  solution  is  evaporated,  the  residue  dried 
under  reduced  pressure,  and  weighed  (see  also 
this  Journal,  1906,  139).  The  weight  of  ths 
hydrazone    multiplied    by    2-7    gives    the    weight 


of  the  benzaldehvde  in  1  litre  of  the  liqueur. 
The  distillate  (B)"is  treated  with  1  c.c.  of  10% 
potassium  iodide  solution  and  then  titrated  with 
A'/20  silver  nitrate  solution  until  a  distinct 
opalescence  is  obtained  ;  the  number  of  c.c.  of 
silver  nitrate  solution  required,  multiplied  by 
13-5,  gives  the  weight,  in  mgrms.,  of  the  hydro- 
cyanic acid  present  in  1  litre  of  the  liqueur. 
Three  samples  of  genuine  kirsch  liqueur  examined 
contained  from  178  to  35-8  mgrms.  of  hydro- 
cyanic acid  and  from  29-7  to  37-3  mgrms.  of 
benzaldehyde  per  litre.  The  phenylhydrazine 
reagent  is  prepared  by  dissolving  1  grm.  of  phenyl - 
hydrazine  in  a  mixture  of  4  c.c.  of  glacial  acetic 
acid,  2  grms.  of  sodium  acetate,  and  20  c.c.  of 
water,  heating  and  shaking  vigorously,  adding 
1  c.c.  of  sodium  bisulpliite  solution,  and  filtering. 
The  presence  of  the  bisulpliite  prevents  the 
oxidation  of  the  phenvlhvdrazone  during  pre 
cipitation. — W.  P.  S. 

Teast ;  Influence  of  radio-activity  on  the used 

in  the  beetroot  distiUerij.  R.  Pique.  Bull.  Assoc. 
Chim.  Sucr.,  1915,  32,  55 — 57. 
Yeast  wliich  has  been  .'submitted  to  the  influence 
of  salts  of  radium  and  actinium  has  been  found  to 
give  yields  in  the  beetroot  distillery  approaching 
the  theoretical  value  (1  hectohtre  of  100%  spirit 
from  100-64  kilos,  of  sugar).  JMoreover,  the  initial 
acidity  of  the  wort  may  be  lowered,  and  fermenta- 
tion is  comparatively  rapid. — J.  P.  O. 

Brandy ;    Detection    and    determination    of   higher 

alcohols  in .     L.  Settimj.    Annali  Lab.  Chim. 

Centr.  delle  Gabelle,  1914,  7,  163.  AnnaU  Clum. 
Appl.,  1915,  3,  373. 
The  following  method  is  simpler  and  qiiicker  than 
that  of  Rocques  (tliis  J.,  1897,  1048)  and  gives 
slightly  higher  results  :  10  c.c.  of  the  alcohol  to  be 
examined,  previously  distilled  and  adjusted  to 
50%  strength,  is  treated  with  0-5  c.c.  of  a  1% 
solution  of  benzaldehyde  in  pure  50  %  alcohol  and 
then  with  10  c.c.  of  concentrated  sidphuric  acid, 
the  latter  being  added  giaduaUy  down  the  sides 
of  the  tvibe  and  finally  mixed  rapidly  with  the 
alcohol.  After  a  quarter  of  an  hour  the  colovu-  of 
the  solution  is  observed  :  this  is  cherry  red  if 
Iiigber  alcohols  are  present.  The  coloration  may 
be  compared  with  that  yielded  by  a  solution  of 
0-5  grm.  of  isobutyl  alcohol  in  1  litre  of  pure  50% 
alcohol, — A.  S. 

Fermented  molasses  as  a  soxirce  of  nitrogenous  and 
potash  fertilisers.   Aita.   See 'KVl. 

Fermentation    of   tea,    cacao,    coffee,    and    tobacco. 
Schidte  im  Hofe.     See  XIXa. 

Patents, 
Beers  ;  Process  of  making  alcohol-free  or  practically 

alcohol-free ,     C.  Reiter,  Brimsdown,  Middle 

sex.  Eng,  Pat,  23,003,  Oct.  11,  1913. 
Wort  or  mash  is  acidulated  to  the  required  degree, 
preferably  by  the  activity  of  acid-forming  bacteria, 
particularly  the  B.  bulgaricus  ;  the  wort  is  then 
liopped,  whereby  the  action  of  the  bacteria  is 
inliibited,  and  heated  at  55° — 60°  C.  to  produce 
coagulation.  Alcoholic  fermentation  may  be  pre- 
vented or  allowed  to  proceed  to  a  limited  extent, 
when  it  is  checked  preferably  by  pasteurisation  in 
a  closed  vessel.  Afterwards,  the  beer  is  cliilled 
to  facilitate  clarification,  then  racked  and  filtered 
before  bottling,  being  again  pasteurised  in  bottle. 

— J.  F.B. 

Enzymes  and  toxiyis  ;     Methods  and  apparatus  for 

manufacturing 6//  aerobic  bacteria.  A.  Boidin 

Sechn,  France,  and  J.  Effront,  Brussels.  Eng. 
Pat.  16,198.  Julv  7,  1914.  Under  Int.  Conv., 
July  11.  1913. 

See  Ft.  Pat.  471,546  of  1913  ;  this  J.,  1915,  444 
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XIXa.— FOODS. 

Suqar  ;  Prcsrrv'itlo)i  of  m'lil  unil  fish  b;/ .     A. 

Vas-seux.  Bull.  .Vssoi".  Chim.  .SiKr.,1915,  32,;?o-35. 

The  aiitlior'.s  process  of  prfserving  meat  (tliis  J., 
1911.  ;!S)  has  thi>  disadvantages  that  owiuR  to 
Iho  ahsorptioii  of  walfr.  syrup  is  formed,  which 
must  he  replaced  hy  a  further  amount  of  sui^tar  ; 
and  that  a  .sweet  taste  is  imparted  to  the  food. 
These  inconveniences  may  he  ohviated  hy  sub- 
mittini;  the  i)roduct  to  a  prelimiiuiry  desiccation 
ill  lariio  before  covering  it  with  the  powdered 
sugar  ;  it  is  stated  tluit  meat  and  lish  thus  treated 
may  be  preserved  indefinitely  without  their 
properties  being  impaired. — J.  P.  O. 


Flour  ;     Modifications   undergone   by 


during 


hakinrf.  niid  the  cheniirni  composition  of  bread. 
IT.  Kahiing  and  A.  .Sclileimer.  Z.  gesauit. 
Oetreidewesen.  1914,  6,  l;i7 — ir^.  Bull.  Agric 
Intell.,  1915.  6,  745—717. 

Roi'XD  loave.s  of  about  ;M5  lb.  weight,  made  from 
wheat  or  rye  flour,  with  fresh  yea.st  or  sour  dough, 
weri>  baked  in  two  sets,  one  set  being  removed 
from  the  oven  ^\hen  the  crust  had  a  pale  yellow 
roloiir.  the  other  when  the  crust  was  dark  brown. 
There  were  no  marked  differences  in  the  ash, 
protein,  crude  fibre,  or  nitrogen-free  extract  in  the 
various  loaves,  but  the  percentage  of  carbohydrates 
decreased  and  that  of  ash,  fat,  and  protein  imreased 
diirinir  baking.  Determinat  ions  of  the  carbohydrate 
and  dextrin  contents  in  the  total  water  extracts  . 
from  flour,  crust,  and  crumb,  were  not  conclusive, 
but  the  baking  of  wheat  flour  caused  a  loss  of  sugar 
and  that  of  rye  flour  a  gain.  Except  in  the  case 
of  rye  loaf  made  with  yeast,  the  dextrin  and  total 
extract  were  higher  in  the  crust  than  in  the  criunb. 
The  flours  and  loaves  were  digested  for  2  hours  with 
water  and  with  alcohol  (70  vol.  °o).  and  the  two 
siets  analy.sed  for  proteins.  The  proteins  in  the 
■crumb  were  usually  more  solulde  than  those  in  the 
rrust,  anrl  those  in  the  flour  more  solulde  than 
1ho.se  in  the  loaves.  Tlie  phosphorus  content  of 
Ihe  crust  and  crumb  was  practically  the  same  as 
that  of  the  flour.— E.  H.  T. 

Gelatinising  agents,  pnsli/  materiiil.  and  thicl^eners, 
ttaed  in  food  products ;     Concise   group   method 

for  ihe  detection  of .    L.  A.  Congdon.    J.  Ind. 

Eng.  Chem.,  1915,  7,  00(5—007. 

The  tests  are  applied  to  the  aqueous  extract  of  the 
simple:  (1)  Starch  and  amijlo-,  erijthro-.  and 
achroo-dextrin  are  detected  by  means  of  iodine 
solution.  (2)  The  solution  is  shaken  with  Millon's 
or  Stokes'  reagent  (acid  mercury  nitrate)  :  a 
cloudy  appearance  and  the  formation  of  a  yellow 
precipitate  with  picric  aci<l  solution  indicate  gelatin. 
Another  portion  of  the  solution  is  treated  with  a 
drop  of  the  acid  mercury  nitrate  reagent  :  a 
gelatinous  ])recipitate  soluble  in  excess  of  the 
reagent,  indicates  gnni  acacia  ;  .a  slight  white 
■cloudy  precipitate  may  indicate  either  ajar-or/or  or 
gxitn  trugacanth.  (3)  A  white  gelatinous  precipitate 
■with  a  concentrated  solution  of  sodium  Ijorate 
indicates  agar-agar  or  grim  acacia  :  the  latter  gives 
an  opaque  white  precipitate  with  basic  lead  acetate, 
and  a  bluish  black  coloration  with  tannin  solution. 
(4)  A  lirown  colour  on  heating  with  sodium 
hydroxide  solution  indicates  gum  tragacanth  :  a 
white  cloudy  precipitate  indicates  gum  acacia. 
■(5)  A  slight  turbidity  wth  mercuric  chloride 
flolution  may  indicate  dextrin  :  a  white  precipitate 
may  indicate  albumin  or  gelatin.  ((5)  A  concen- 
trated aqueous  solution  of  the  sample  is  treated 
with  Schweitzer's  cuprammonium  reagent  and 
•examined  under  the  microscope  :  the  presence  of 
■pectin  is  indicated  by  the  characteristic  appearance 
-of  cupric  pectate. — A.  S. 


Cottonseed  meal ;     Detennination   of  lint   in . 

H.  .\.  Brackett.     J.  Ind.  Eng.  Chem.,  1915,  7, 
011-012. 

A  MiXTfHE  of  crude  fibre  and  lint  is  prepared  from  a 
sample  of  the  meal  by  the  .American  oflicial  method 
for  crude  fibre,  using  alkali  and  acid  of  1-25  ■?„ 
strength,  and  0-2  grm.  of  it  is  stirred  vigorously  with 
25  c.c.  of  zinc  chloride  solution  for  ."■!  mills,  on  a 
boiling  water  bath  :  the  lint  is  dissolved  completely 
and  the  crude  fibre  partially.  The  residue  is 
collected  on  asbestos  in  a  Gooch  crucible,  washed 
with  25  c.c.  of  the  zinc  chloride  solution,  tlien 
with  uater  and  with  a  little  95 °„  alcohol,  driid, 
and  weighed.  The  amount  of  crude  fibre  dissolved, 
and  hence  the  correction  to  be  applied,  is  deter- 
mined by  control  determinations  on  crude  fibre 
obtained  from  the  hulls  and  the  meat  respectively 
of  cottonseed  from  which  the  lint  has  been  removed 
by  hand  picking  and  singeing  ;  the  mean  of  the 
two  results  is  taken.  The  zinc  chloride  solution  ia 
prepared  by  dissolving  metallic  zinc  in  concen- 
trated hydroihloric  acid,  evaporating  until  the 
solution  solidifies  on  cooling,  and  then  adding 
twice  the  weight  of  40%  hydrochloric  acid. — A.  S. 

Tea,   cacao,   coffee,  and  tobacco  ;    Fermentation   of 

.     A.  .Schulte  im  Hofe.      Z.   I'nters.   Nahr. 

Genussm..  1914.  27,209—225.  Bull.  Agric.  Intell. 
1915.   6,  712—715. 

Tea.  Tannin  is  present  in  all  stages  of  development 
of  the  tea  leaf  and  in  all  qualities  of  tea  :  the 
tannin  content  is  higher  in  the  young  leaves  and  in 
the  best  qualities  of  tea.  Teas  grown  at  the  highest 
elevations  are  best  and  richest  in  tannin.  During 
rolling,  both  the  acid  content  and  the  soluble 
tannin  increase',  but  the  latter  deireases  during 
fermentation.  Green  leaves  treated  with  lactic  or 
acetic  acid  to  inhibit  bacterial  development,  still 
turned  colour,  showing  that  the  tanmns  are  not 
transformed  during  fermentation  )jy  bacterial 
action    but    by   enzymes. 

Cacao.  In  cacao  fermentation — for  which  the 
optimum  temperature  is  'So' — 40 'C. — alcoholic  fer- 
mentation is  succeeded  on  the  second  or  third  day 
by  acetic  fermentation  ;  during  the  subsequent 
drying,  oxidation  of  the  astringent  constituents 
takes  place.  The  market  value  of  the  seeds  varies 
inversely  as  their  tannin  content.  A  sample  of  seeds 
treated  in  the  ordinary  way  contained  404°o,  and 
this  figure  «as  much  reduced  by  omitting  the 
cooling  process  during  fermentation  ;  fermentation 
in  a  vessel  containing  oxygen  reduced  it  to  14%. 
When  the  seeds  contain  over  20  "„  of  moisture, 
butyric  fermentation  often  occurs  and  causes 
mouldiness.  Oxidation  is  mo.st  rapid  at  50' — 00"  C, 
Init  must  not  be  allowed  to  proceed  too  far,  or  loss 
of  aroma  occurs.  Strong  We.st  African  cacaos  are 
improved  by  encouraging  oxidation  and  by  slow 
(Irving  after' the  moistiu-e  content  has  been  reduced 
to"20o„. 

Coffee.  Coffee  beans,  from  which  most  of  the  pulp 
had  been  removed,  were  subjected  to  alcoholic 
fermentation,  warmed  to  45"  ('.,  expose<l  to  air, 
and  then  thoroughly  dried.  They  remained  green 
and  gave  an  aromatic  beverage.  Beans  treated 
similarly  but  also  subjected  to  acetic  fermentation 
became  yellowish-white  and  gave  a  tasteless 
cotYee.  feesides  killing  the  .seeds,  fermentation 
softens  the  pulp  remaining  on  them  and  so  facili- 
tates washing  and  drying. 

Tobacco.  Fermentation  of  tobacco  leaves  is 
accompanied  by  a  diminution  in  tannin  content, 
and  during  the  prolonged  fermentation  of  finer 
tobaccos,  nitrogenous  substances  probably  undergo 
change.  These  substances  greatly  influence  the 
quality  of  the  final  product,  and.  by  the  prolonged 
action  of  the  acids  during  fermentation,  are 
probably  transformed  into  amino-derivatives,  and 
eventuallv  into  ammonia,  nitric  acid,  and  organic 
acids.— E.  H.  T. 
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Aniino-acids  of  feeding  stuffs  ;    Quanlitaiive  dclcr- 

minaiion   of  the .      H.   S.    Gi-infllev,   W.   E. 

Joseph,  and  M.  E.  Slater.    J.  Ainer.  Chem.  Soc, 
1915,  37,  1778—1781. 

The  amino-acids  of  three  feeding  stuffs,  (I.) 
cottonseed  meal,  (II.)  tankage,  and  (III),  alf.alfa 
hav,  were  determined  dh-ectlv  bv  Van  Slvke".s 
method  (this  J..  1911.  771,  il35)  ivithout "  first 
isolating  and  purif  j-ing  the  proteins.  The  following 
average  results  were  thus  obtained,  expressed  in 
per  cent,  of  the  feeding  stuff  : — 


the  original  milk,  is  made  by  keeping  milk  at". 
about  90°  F.,  for  10 — 12  hours,  until  its  acidity- 
is  equivalent  to  0-0%  lactic  acid,  cooling  to  about 
45°  F.,  and  thoroughly  agitating. — E.  H.  T. 

Food  products  and  the  like  :  Concentrated .     T. 

Boberg.  O.  Soderhmd,  F.  Aslund,  and  Techno- 
chemical  Laboratories,  Ltd.,  London.  Eng.  Pat. 
14,671,  June  IS,  1914. 

A  LIQUID  food  product,  e.g.,  meat  extract,  coffee- 
extract,    etc.,    is    concentrated    to    form    a    solid 


Ammonia 

ilelanine , 
N. 

Arginine 

N. 

Cystine 

21. 

HisUdine 

N. 

Lysine 

N. 

Amino  N 
in  filtrate 
from  bases. 

Kon -amino 
N  in  iiltrat& 
from  bases^ 

I 

0-702 
0-659 
0-222 

0-522 
0-«0 
0-415 

1-311 
1-410 
0-202 

0-043 
0-128 
0-019 

0-367 
0-495 
0-196 

0-321 
0-749 
0-108 

2-876 
5-238 
1-157 

11 

in        

0-729 
0-257 

Pepsin;  Determination  of .     L.  J.  Geselschap. 

Z.    physiol.    Chem.,     1915,    94,    193—220. 

The  author  investigated  various  methods  for  the 
(letermination  of  pepsin  in  gastric  juice.  Those  of 
Volhard,  and  Fuld  and  Levison  were  found  least 
satisfactory.  Sufficiently  accurate  results  can  be 
obtained  by  Metfs  method,  which  is  based  on  the 
measurement  of  the  decrease  in  length  of  threads 
of  coagulated  egg-albumin  enclosed  in  short 
lengths  of  glass  tubing  during  24  hours'  digestion, 
and  also  by  Griitzner's  method  (Pfliiger's  Arch., 
144,  545),  ill  which  fibrin  stained  with  carmine  is 
•ligested  for  a  short  time  and  the  amount  dis- 
solved estimated  from  the  colour  of  the  liquid. 
The  latter  method  is  preferable  where  a  rapid 
estimation  is  desired  or  where  the  peptic  activity 
of  the  i'oice  investigated  is  small.  Pepsm  prepara- 
tions obtained  from  the  mucous  membrane  of 
pigs'  stomachs  by  Pekelharing's  method  (Z. 
physiol.  Chem..  189(i.  22,  233  :  35,  S)  can  be  used 
as  a  standard  in  these  determinations,  as  they  ax-e 
very  uniform  in  activity  and  can  be  kept  for  a 
long  time  without  deteriorating. — J.  H.  L. 

Some  import-ant  constituents  in  the  fruit  of  the  Osage 
orange.'    McHargue.     See  XII. 

Patents. 

Milk;    Manufaclurc    of    artificial [from    soya 

beans].  F.  Gossel,  Frankfort,  Germanv.  Eng. 
Pat.  8027.  March  30.  1914.  (See  also  Fr.  Pat. 
451,447  ;  this  J.,  1913,  621.) 
Soya  beans  are  washed,  decorticated,  ground  to  a 
flour  which  will  pass  a  100-mesh  sieve,  and  rublied 
to  a  thin  paste  with  soft  water  at  90° — 95°  C.  The 
ratio  of  flour  to  water  is  1  :  10,  and  5  grms.  of 
sodium  phosphate  is  added  to  each  100  litres  of 
water.  The  mixture  is  centrifuged  to  remove 
insoluble  matter,  and  the  liquid  is  cooled  and 
again  centrifuged  to  remove  fat.  The  extract  is 
now  analysed,  and  according  to  the  analysis 
s-afficient  fat  or  oil.  sugar,  and  salts  are  added  to 
make  the  composition  similar  to  that  of  milk. 
These  substances  are  added  in  an  emulsifier  and 
the  mixture  is  emulsified  in  a  partial  vacuum  at 
35° — 40°  C.  The  liquid  leaving  the  emulsifier  is 
cooled  and  made  up  to  the  proper  volume.  Pure 
cultures  of  organisms  such  as  B.  lactis  acidi  or 
B.  Massol  may  be  added  to  the  product. — J.  H.  J. 

Wkolc-miltc   product  ;    Method   of   making   a . 

B.  E.  Dunn,  Assignor  to  Dunn's  Whole  Jlilk 
Buttermilk  Co.,  .Muncie,  lud.  U.S.  Pat. 
1,143,516,  June  15,  1915.  Date  of  appl., 
Aug.  11,  1914. 

A  NUTRITIVE  beverage,  containing  all  the  fat  of 


— T.  C. 

material  containing  from  5  to  10%  of  water,  anfi 
then  broken  up  into  fragments  of  any  desired 
size.  These  fragments  are  heated  to  90°  C.  in-  a, 
rotary  chamber,  from  which  the  air  is  exhavist«d 
rapidly  ;  rapid  drj-ing  with  coincident  swelling  ot 
the  semi-fused  material  is  thus  brought  about. 
The  heater  is  rotated  and  the  reduced  pressure- 
maintained  until  the  granular  product  is  thoroughly 
dry.- W.  P.  S. 

Grain  or  other  agricultural  products  ;  Apparatus  for 
drying .  E.  von  Chrzanowski,  Gr-atz,  Ger- 
many.    Eng.  Pat.  22,143,  Oct.  1,  1913. 

A  KECT.^NGULAR  chamber  situated  above  a  furnace- 
is  divided  into  narrow  vertical  chambers  by- 
partitions  of  porous  material.  The  grain  ie 
delivered  into  the  top  of  these  chambers  and  is-- 
dried  by  the  furnace  gases  passing  upward® 
through  the  spaces  between  the  chambers.  The 
latter  have  inclined  floors,  and  the  dried  graim 
falls  automatically  from  the  chambers  into  ai. 
collecting  device  or  conveyor.  The  size  of  the? 
openings  tlu-ough  which  the  grain  is  dischargecB 
may  be  regulated  by  means  of  slides  or  shutters. 

— W.  P.  S. 

Xitrogenous  substances  from  liquid  rvastcs  ;  Procesa 

and    apparatus    for    the    rccovenj    of .     G. 

Ebrill,  Dublin.    Eng.  Pat.  15,790,  Jvily  1,  1914. 

Casein  or  other  nitrogenous  substance  may  be 
recovered  from  creamery  and  similar  wastes  by- 
treating  the  latter  with  lime  or  any  suitable- 
precipitant  and  passing  the  mixture  thx-ough  a. 
centrifugal  filter.  The  aerated  liquid  is  dischaTgecfi 
into  a  tank,  where  the  precipitated  matter  is 
floated  by  the  escaping  bubbles  of  air  and  forms 
a  scum  on  the  surface  of  the  liquid  which  isj 
separated. — W.  P.  S. 

JDough  ;    Treatment    of .     G.    Lunt,    Fonuby. 

U.S.   Pat.    1.143,413,   June   15.    1915.     Date  of 
appl.,  March  13,  1913. 

See  Eng.  Pat.  14,291  of  1012  ;  this  J.,  1913,  671. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Magnesium  carbonate  ;  Solubility  of in  icaturai' 

waters.     R.    C.    Wells.     J.    Amer.    Chem.    Soc, 
1915,  37,  1704—1707. 

Air  filtered  through  cotton  and  washed  witfc 
distiUed  water,  was  bubbled  through  the  solutions- 
over  long  intervals  in  order  to  attain  equilibriums 
with  the  small  amount  of  carbon  dioxide  in  the- 
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atiniisphorp.  In  ili't<  rminiriK  the  sohi1)ility  of 
.M^'<'0,.3H.<>,  prncticnlly  tin-  same  i-esults  «-ere 
ohtained  whetlur  a  soliitinn  eontaiiiinp  an  excess 
iif  iiiapiesiiiiu  liiearlioiiate  or  one  eontainiu^  pure 
Mv*'l.'j.->ll;l>  w:is  used,  Init  e<iuilil>riuni  was 
attained  only  very  slowly.  The  saturated  sohition 
.or.tained  O'.W  grin.  >!•;  and  101  s;rni.  i'O..  per 
litre  at  20"  t".  With  amorphous  niainiesite  as 
solid  phase,  the  saturated  solution  eontained  only 
0(12  u'rm.  Mk  and  007  irrm.  fO  .  per  litre  at  20°  C. 
I'ertain  natural  watei-s  were  found  lo  he  super- 
saturated with  respeet  to  maj^nesile,  hut  none 
apprcuwhed  very  eloselv  the  point  of  saturation 
of  .MgfO,.:^H;U;— A.  S.' 

/Sulphates     in     lealer :     DcUrnntHtilion     of by 

benzidine    hydrochloride.     F.     W.     Bruckniiller. 
J.  Ind.  Eng.  C'hem.,  1915,  7,  000— C02. 

Si'LPHATEs  in  wafer  may  he  determined  rapidly 
and  with  surtieient  aeeuraiv  for  pnieliial  purposes 
bv  the  benzidine  hydrorhloride  method  (Fiaschig, 
this  J..  1003,  S83.  iOCfi)  ;  it  is  preferable  to  use  a 
stroniter  sohition  of  benzidine  hydrochloride  than 
that  usually  employed.  250  c  c.  of  the  wat<'r 
(less  if  the  SO  (-content  is  greater  than  .500  parts 
per  million)  is  treated  with  10  c.c.  or  more  of  a  1  % 
solution  of  hydroxylamine  hydrochloride  to  reduce 
any  ferric  iron  present,  and  20  c.c.  of  benzidine 
hyili"Ochloride  solution  (8  srrms.  of  benzidine  and 
1(1  c.c.  of  concentrated  hydrochloric  acid  per  litre) 
is  added.  The  precipitate  is  collected  in  a  Gooch 
crucible  with  the  aid  of  suction,  washed  twice  with 
cold  di-itillcd  water,  transferred  to  the  oricrinal 
>>enker.  heated  with  water  to  boiiinc.  and  titrated 
with  .V  20  sodium  hydroxide,  using  phenolphthal- 
ein  as  indicator.  The  number  of  c.c.  xised, 
multiplied  by  90,  gives  the  S04-content  in  parts 
per  million. — A.  S. 


Indole  :    Reaction  for  ■ 


.  [Dcti'clion  of  cholera 
bacilli.]  O.  Baudtsch.  Z.  phvsiol.  C'hem.,  1915, 
94,  132—135. 

Is  testinjr  for  cholera  bacilli  a  surface  culture  of 
the  suspe<ted  organisms  is  made  on  asar.  and 
after  S — It!  hours  a  group  of  colonies  is  transferred 
with  the  supporting  acrar  to  a  test-tube  and  heated 
to  boiling  with  dilute  potassium  hydroxide  solution 
containing  a  small  quantity  of  nitromethane. 
After  the  solution  has  cooled  somewhat  it  is  shaken 
with  1  c.c.  of  amyl  alcohol  and  again  after  addition 
of  an  excess  of  strong  hydrocldorii-  acid.  The 
alcoholic  layer,  which  separates  best  if  the  liquid 
is  warmed  nearly  to  boiling,  is  coloured  red  or 
pink  if  the  colonies  have  produced  the  slisjhtest 
trace  of  indole.  The  rLitromethane,  instead  of 
being  added  with  the  alkali,  may  be  mixed  with 
the  agar  before  the  latter  has  set.  a  few  drops 
surtiiing    for    a    large    quantity    of    the    luf^dium. 

-  J.  U.  L. 

PXTESTS. 

Soflcnini/  and  purification  of  icalvr.  W.  E.  Evans, 
London.  From  J.  Y>.  Reidel  A.-(i.,  Berlin-Britz, 
(iermany.    Eng.  Fat.  24.3S7,  Oct.  28,  1913. 

Tii:-:  water  is  mixed  with  lime,  caustic  soda,  or 
sodium  carbonate,  and  then  passed  through  a 
filler  contaiuing  stones  or  minerals  such  as  trass, 
phonolite,  porphyry,  leucite,  trachyte,  uepholine, 
sodiilite.  and  mica,  whidi  although  not  zeolites,  pos- 
sess to  a  small  extent  the  property  of  exchanging 
their  bases  for  those  in  water.  .Single  or  doulde 
filtration  may  be  <ised,  and  the  filtering  material 
may  be  stirred  continuously  during  the  process. 

—J.  II.  J. 

Lifts  for  scifai/c  and  other  liquidn  ;  Pneumatic . 

W.  Jones,  and  Jones  and  .\ttwood,  Ltd.,  Stour- 
bridge.    Eng.  Pat.   U,830,  June  20,   1911. 

Tbie  lift  is  arranged  iu  a  dry  pit  below  the  level 
of  the  sewage  or  other  liquid  to   be  lifted.     It 


consists  of  .several  lift  legs  or  rising  mains  con- 
nected together  at  the  bottom,  where  each  leg  has 
an  air  chamber  to  which  compressed  air  is  supplied 
llu'ovigh  a  nozzle  provided  with  a  uumbur  of  line 
openings.  The  supply  of  air  is  proportional  lo  tlie 
flow  of  sewage,  the  pressure  of  the  sewage  in  the 
lift  leg  being  transmitted  to  a  diaphragm  cairying 
a  series  of  weights  whiiii  aao  lifteil  successively 
and  admit  air  to  a  series  of  valves  on  the  air- 
supply  pipe.  The  other  lift  legs  are  brought  into 
operation  in  turn  by  a  similar  device  actuated  by 
the  pressure  of  the  sewage  in  the  down-pipe.  In 
a  modified  form  of  appiu-atus,  the  supply  of  air  is 
regulated  by  a  float  apparatus  actuated  by  the 
changes  in  the  flow  of  sewage.  Each  up-liit  leg 
has  a  valve  at  the  lop,  which  when  closed  causes 
the  air  pressure  to  drive  the  sewage  backwards 
out  of  the  leg,  which  is  then  closed  by  a  valve  at 
the  bottom  ;  in  this  way  the  legs  can  be  thrown 
out  of  action  for  repairs  without  emptying  the 
sewage  into  the  lift  pit.  The  down-legs  can  be 
closed  similarly. — J.  II.  .1. 

Seieaqc  and  other  residual  ie<ders  ;  Treatment  of 

and  apparatus  therefor.  I'uecli.  C'habal,  et  Cie., 
Paris.  Eng.  Pat.  1140,  Jan.  23,  I'Jlo.  Under 
Int.  Com-.,  Feb.  6,  1911. 

See  Ft.  Pat.  468,134  of  1914  ;  this  J.,  1914,  981. 
Water  ;  Process  a)td  apparatus  for  sterilisintj  ■ 


and  rendering  it  antiseptic.  G.  Orustein,  New 
York.  Eng.  Pat.  StUiti.  Feb.  12,  1914.  Under 
Int.  Conv.,  Feb.  14,  1913. 

See  Fr.  Pat.  471,027  of  1914  ;  this  J.,  1915,  448> 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

yiorphine  ;  Contribution  to  the  chemistr/i  of- 


Ffeund  and  E.  Speyer.  Ber.,  1915,  48,  497 — 502. 

:Morphine  oxide.  Cj-U^O^^  :  O  (this  J..  1910, 
14711.  on  treatment  with  acetic  anhydride  and 
sulpiiiuic  acid,  gives  a  compound,  C'^jlijoXjSiO,;, 
which  is  regarded  as  a  sulphonic  acid  inner  salt 

of     the    constitution    |  C,;nso04N<r  q       I  O.        It 

crystallises  in  needles,  which  decompose  at  about 
280"  C.  Tliis  substance  was  converted  by  the 
action  of  concentrated  sulphuric  acid  into  au 
anliydi'o-derivative,  0341133X282014,  wliich.  like 
the  original  sulphonic  acid,  was  redmed  by  sidphur 
dioxide  giving  a  yellowish  green  sub.stance.  whii'h 
after  recrystallisation  from  dilute  acetic  acid 
formed  needles  of  the  composition,  ('i^IIi^X.SO,, 
to  which  the  constitution  of  a  morphinesulphonic 
acid  is  assigned. — G.  F.  'M. 

Mercuric    acetate    sohdion  ;    Use    of   a    saturated, 

aqueous in   the  separation,   of  terpencs.     L. 

Balbiauo.     Ber.,  1915,  48,  394 — 100. 

Whex  a  mixture  of  pinene,  camphene,  pinane, 
c\*mene,  and  aromatic  hydrocarbons  is  boiled  for 
2  to  4  hours  with  a  saturated  aqueous  solution  of 
mercuric  acetate,  the  pinene  is  completely  oxidised 
to  diox>-pinene  and  resinous  products ;  the  pinane, 
cymene,  and  aromatic  hydrocarbons  are  not 
attacked  and  can  be  recovered  by  distilling  with 
steam,  the  aqueous  liquid  being  then  extracted 
with  ether  to  remove  dioxypinene,  whilst  the 
camphene  is  converted  into  an  iiLsoluble  mercuric 
cicetate  compound  of  an  oxycamphene, 
t",„ni60(HgO,C;H3)j,  from  which  camphene  can 
be  regenerated  by  prolonged  boiling  with  zinc  and 
hydrochloric  acid. — T.  C. 
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Phenols   icith   unsaturated  side-chains ;    Behaviour 

of towards  ozone.    O.  N.  Witt.    Ber.,  1915, 

48,  231—233. 

The  ozone  method  of  Otto  and  Verley  (Enc;.  Pat. 
5691".  of  1895  ;  this  J.,  1896,  374)  for  the  oxidation 
of  phenols  vrith  unsaturated  side-chains  represents 
no  advance  on  the  older  hiciiromate  method. 
Ozonised  air,  containing  3  %  of  ozone,  as  specifiod 
in  the  patent,  gives  under  tlie  most  favour- 
able conditions  extremely  small  jdelds  of  aldehyde, 
viz.,  1-4  °o  of  anisaldehyde  fi'om  anethol,  0-35% 
of  vanillin  from  eugenol,  and  2  %  from  isoeugenol, 
compared  with  30  %  yields  by  tlie  bichromate 
method.  The  use  of  ozonised  oxygen  might 
probaV)ly  improve  these  results  somewliat,  but 
even  then  the  ozone  process  could  not  possibly  com- 
pete v\'ith  the  older  bichromate  method.  (See  also 
Harries  and  Haarmann,  this  J.,   1915,  573.) 

— G.  F.  JI. 

Cholesterol  acetate  ;   Oxidation  of with  chromic 

acid.   A.  Windaus  and  C.  Resau.   Ber.,  1915,  48, 

851—857. 

^-OxYCHOLESTENOL,  Ca-HjjOj.  obtained  by  oxidis- 
ing cholesteryl  acetate,  Cj-HjjO.CO.CHj,  with 
chromic  acid  and  subsequently  hydrolysing,  is 
readily  converted  into  an  unsatui'ated  ketone, 
CjjHjjO,  known  as  osycholesterylene.  The  ketone 
is  reduced  by  hydrogen  in  presence  of  platinum 
to  the  saturated  hydrocarlion  /3-cholestane,  and 
by  sodium  and  alcohol  to  pseudocholesterol, 
CojHjbO.  The  last-named  substance  is  an  alcohol 
of  m.pt.  116°  C.  ;  it  is  isomeric  with  cholesterol, 
which  it  resembles  in  many  respects.  Pseudo- 
cholesterol  is,  however,  dextro-rotatory  and  it 
yields  no  addition  products  witli  saponins. — J.  R. 

Coprosterol.  A.  Windaus  and  C.  Uibrig.  Ber.,  1915, 
48,  857—863. 

Upon  reduction  coprosterol  yields  a  saturated 
hydrocarbon,  coprostane,  which  is  identical  not 
with  /3-cholestanc,  but  with  pseudocholestane 
(see  Jlauthner,  Monats.  Chem.,  1909,  30,  039). 
The  authors  refer  the  difference  existing  between 
the'  molecules  of  the  last  two  compounds  to  a 
particiilar  asymmetric  carbon  atom,  and  a  similar 
difference  consequently  exists  between  /3-choles- 
tanol  and  coprosterol.  An  equilibrium  exists 
between  coprosterol  (10%)  and  pseudocoprosterol 
(90%)  in  presence  of  sodium  amylate  and  boiling 
amyl  alcohol,  coi-responding  to  the  equilibrium 
between  3-  and  {-cholestanol.  (Ber.,  1914.  47, 
2387).  Coprosterol  yields  a  complex  compound 
with  digitonin,  wliilst  pseudocoprosterol  does  not  : 
tlie  two  substances  are  thas  quantitatively 
separable.  (3-Cholestanol  and  pseudocoprosterol 
form  a  partial  racemate  having  a  higlier  m.pt.  than 
either  component  ;  the  same  substance  is  obtained 
by  reducing  cholesterol  wth  hydrogen  in  presence 
of  nickel  at  200°  0.  /3-Cholestanol  may  be  ob- 
tained from  the  partial  racemate  by  means  of  its 
reaction  with   digitonin. — J.  B. 

Homo-vanillin.  C.  Harrie.^s.  Ber.,  1915,  48, 868 — 869. 

HoMO-VANiLijx  (this  J.,  1915,  573)  when  distilled 
under  025  mm.  pressure  yielded  a  fraction  of  l).pt. 
105° — 106°  C,  which  soU'dified  to  a  hard,  wliite 
crystalline  mass  at  winter  temperature  :  less  pure 
fractions  deposited  crystalline  niateiial  upon 
inocidation.  A  preparation  from  eugenol-ozonide 
after  two  distillations  in  vacuo  solidified  completely 
when  inoculated.  The  substance  was  further 
purified  by  successive  crystallisation  from  carbon 
bisulphide  and  carbon  tetrachloride  ;  it  forms  thick 
glistening  prisms,  m.pt.  50° — 50-5°  C,  b.  pt. 
116° — 118°  O.  at  0-4  mm.  pressure.  Homo- 
vanillin  sublimes  less  readily  than  vanillin  ;  it  is 
readily  soluble  in  the  usual  organic  solvents  with 
the  exception  of  petroleum  spirit,  and  is  also  soluble 


in  hot  water.  Traces  of  acid  or  alkali  cause 
resinification.  Tlie  smell  is  more  pleasant  but 
fainter  than  tliat  of  vanillin.  Homo-vamllin 
p-nitrophenylhydrazone  melts  at  154-5°  C. — J.  R., 

Arseno-henzoic  acids.      A.   Michaelis.      Ber.,  1915, 
48,  870—873. 

P-Benz.a.rsi>-ic  acid,  H00C.CsHvAs0(0H)2  (3 
grms.),  prepared  by  beating  p-tolylarsinic  acid  with 
dilute  mtric  acid  to  150 '  C.  in  a  sealed  tube,  is 
dissolved  in  hot  water  (70  c.c.)  and  to  the  boiling 
solution  is  added  red  phosphorus  (2  grms.)  and 
then,  gradually,  hydriodic  acid  of  sp.  gr.  1-96 
(13  c.c).  After  heating  until  the  supernatant  Uquid 
is  colourless  the  crystalline  mass  of  p-benzarsenious 
iodide,  HOOC.OsHi.AsIj,  is  collected  by  filtration  : 
it  crystallises  from  hot  chloroform  in  yellowish- 
red  needles,  m.pt.  153°  C.  Upon  dissolving  the 
iodide  in  aqueous  sodium  carbonate  and  adding 
dilute  hydrochloric  acid,  p-benzarsenious  acid  is 
precipitated  :  it  is  dissolved  in  hot  water  and 
the  solution  boiled  with  an  excess  of  solid  phos- 
phorous acid,  whereupon  jj-arseno-benzoic  acid, 
HOOC.CjHi.As  :  As.C5H1.COOH,  separates  as  a 
yellowish-white  voluminous  precipitate.  Tlie 
acid  is  amorphous  and  insoluble,  and  when  heated 
it  decomposes  withovit  melting.  Tlie  sodium 
salt,  CiiHjNajAsoOj,  is  obtained  as  a  brownish 
amorphous  powder  by  dissohing  the  acid  in  the 
requisite  amount  of  dilute  sodium  hydroxide  and 
evaporating  to  dryness  :  it  is  precipitated  by 
excess  of  sodium  hydroxide.  o-Arseno-benzoic  acid 
is  prepared  similarly,  starting  from  o-tolylarsinic 
acid.  0-Benzar.sinic  acid  is  much  more  soluble  in 
water  than  the  corresponding  jj-acid  ;  its  aniline 
salt  is  also  soluble,  wliilst  that  of  the  p-acid  readily 
crystallises  from  solution.  o-Benzarsenious  iotiide 
is  also  readily  soluble  in  water,  and  the  solution 
may  be  rendered  alkaline  directly  \\ii\\  sodium 
hydroxide  and  then  boiled  with  excess  of  solid 
phosphorous  acid,  whereupon  o-arseno-benzoic  acid 
separates  as  a  lieavy  yellow  powder.  o-Arseno- 
benzoic  acid  is  very  sparingly  soluble  in  all  ordinary 
solvents  ;  it  dissolves  in  aqueous  alkalis  and  alkali 
carbonates.  The  sodium  salt  does  not  crystallise 
readily,  and  it  is  not  precipitated  from  solution 
by  excess  of  alkali.  Both  acids  are  strongly  poison- 
ous, o-arseno-benzoic  acid  more  so  than  the  p-com- 
pound  :  in  eacli  case  harmful  action  is  exerted 
upon  the  kidneys  and  liver. — -J.  R. 


Iodine  ;     Use  of  - 


as  a  dehydrating  and  con- 
densint)  aqent.  H.  Hibbert.  J.  Amer.  Chem. 
Soc,  191o,  37,  1748—1763. 

Tertiary  alcohols  lose  water  readily  when  dis- 
tilled with  very  small  amounts  of  iodine,  and  are 
converted  into  unsaturated  hydrocarbons.  Second- 
ary alcohols  react  similarly  but  much  more  slowly. 
Thus  tertiary  amyl  alcohol  yields  trimethylethylene, 
pinacone  yields  dimethylbutadiene,  and  cyclo- 
hexanol     yields     tetrahydrobenzene.  Ketone- 

alcohols  distilled  with  small  amounts  of  iodine 
jdeld  unsaturated  ketones,  whilst  aldols  yield  un- 
saturated aldehydes  :  diacetone-alcohol  for 
example  yields  mesityl  oxide,  and  acetaldol  and 
paracetaldol  yield  crotonaldehyde.  Polyglycols 
and  polyglycerols  are  obtained  by  heating  glycols 
and  glycerol  respectively  with  traces  of  iodine, 
wiiilst  glycols  condeixse  viith  aldehydes  under  the 
same  conditions,  butyleneglycol  for  example  con- 
densing with  acetaldehyde  to  give  1-methylpro- 
panediolethylal.  It  is  suggested  that  the  catalytic 
action  of  iodine  is  due  to  the  primary  formation  of 
an  alkyl  iodide  and  alkyl  hypoiodite  from  the 
iodine  and  hydroxy  compound,  which  either  react 
directly  together  to  give  free  iotline,  water,  and 
the  un.saturated  or  condensation  product,  or 
wliich  dissociate  into  hydriodic  and  hj-jjoiodous 
acids,  which  then  react  liberating  iodine,  and  this 
again  takes  part  in  the  cycle  of  reactions, — T.  C. 
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Brauncria  amiustiiolia  ;  Couslilucnts  of  the  root  of 

.     F.  \V.  li.vl  anil  M.  (,".  Hart.     J.  Auier. 

(.'horn.  Soc,  1015,"  37,  ITliS)— 1778. 

The  air-ilrU'd  rtuit  of  Brauxeria  anfuislifoHa 
if'chiiiacca)  whs  extra<-t<'(l  with  alcohol,  the 
solution  coiu-eut rated  \iiuler  rediuoil  pressure,  ami 
excess  of  water  ailileii.  The  resin  thus  precipitated, 
amounting  to  lvl"o  of  the  air-dried  drug,  together 
with  the  aqueovis  solution,  were  separately 
'Xamined  and  the  folliiwing  snhstances  isolated  : 
ii  pheni'lic  acid.  t'i,H,.)05,  in.  pt.  "lOl"  C.  ;  betaine  ; 
s,icn:>se  ;  laevulose  :  oleic,  linolic.  cerotic,  and 
|ialmitic  acids  ;  two  isomeric  phytosterols,  C',;H4,0, 
ni.  pt.  154o" — luO-.")"  C.  and  130 '^137°  C  respec- 
tively ;  a  phytosterolin,  (."^jaH^jOc  ni.  pt.  2S0^ — 
:i}l<i'  (.'.  No  phvsitilogically  active  substance  could 
be  identified.— 1".  C. 


Ethylene ;     Hi/drot/etiation     of 


by     mea)ts     of 


culloiilul  pUitiiiiiiti.  V.  Paal  and  A.  Schwarz. 
Ber.,  1U15.  48,  99i— 1001. 

Ethylene  when  mixed  with  an  equal  volume  of 
n^'drogen  is  slowly  reduced  ciuantitatively  to 
ethane  at  the  onlinary  temperature  on  the  addition 
"f  a  solution  of  colloidal  platiniim.  The  velocity 
•  •f  the  reaction  within  certain  limits  is  only 
slightly  dependent  on  the  concentration  and 
amount  of  colloidal  platinvun  present.  A  colloidal 
solution  of  platinum  rec|uires  about  twice  as  long 
to  bring  about  complete  hydrogenation  as  a 
eolloidal  solution  of  palladium  of  ecjual  strength, 
whilst  with  colloidal  .solutions  containing  atomic 
proportions  of  palladium  and  platinum,  the  former 
is  slightly  more  active. — T.  C. 

Cymarin,  the  aefive  principle  of  Apocynum  eanna- 
binum.  A.  Windaus  and  L.  Hermanns.  Ber., 
1915,  48,  979—990. 

Cysi.^rin",  C-oHhOj,  obtained  from  Apocynum 
tiiiutnhinum,  crystallises  from  aiivieous  methyl 
al'ohol  in  stout,  colourless  pri.sms,  m.  pt.  130° — 
138°  C,  [ays  =  +23-5°  in  chloroform.  It  is 
soluble  with  difficulty  in  water  and  in  ether  but 
more  readily  soluble  in  other  organic  solvents. 
Cymarin  crystallises  with  various  amounts  of 
water  of  crystallisation.  It  is  a  lactone  and  a 
glucoside,  and  on  hydrrjlysis  with  cold  hydrochloric 
acid  gives  cj-marigenin,  CjaHjoOs+H.O  (identical 
with  the  apocynamarin  obtained  by  Moore  from 
Apocynum  a ndrosemi folium,  Chem.  Soc.  Trans., 
1909.  95,  734),  and  a  sugar,  cwnarose,  C^HnOj, 
which  crystallises  in  colourless  prisms,  m.  pt.  88°  C, 
ami  is  the  methyl  ether  of  digitoxose,  giving  all 
the  chai-acteristic  reactions  of  this  latter  sugar. 
I'yraarigenin  crystallises  from  dilute  methyl  alcohol 
in  stout,  pearly,  rhombic  plates,  m.  pt.  171°  C, 
and  gives  a  well-defined  mono-benzoyl  derivative, 
m.  pt.  230°  C.  Hydrochloric  acid  gas  in  chloro- 
form solution  converts  it  into  anhydrocymarigenin, 
CjtHjsOi,  m.  pt.  240^  C.  Cymarigenin  is  a  lactone 
and  dissolves  in  warm,  dilute  sodium  hydroxide 
solution,  the  solution  on  acidifying  yielding  an 
is'imeric  lactone,  isocj-marigenin.  cry.stallising  in 
pearly  leaflets,  m.  pt.  239°  C.  When  cymarin  is 
waiTiied  with  alkalis  it  is  converted  into  the 
coiTesponding  hydroxy-acid.  cymariuic  acid,  m.  pt. 
1C8°  C.,  which  is  hydrolysed  by  acids  into 
cymarose  and  isocymarigenin. — T.  C. 

Cymarin;  The  relaiionship  beliceen and  olher 

rcgelabic  cardiae  poisona.  A.  Windaus  and  Iv. 
Hermanns.  Ber.,  1915.  48,  991—994.  (See  also 
preceding  abstract  and  this  J.,  1915,  680.) 

Cymarigenin,  obtained  by  the  acid  hydrolysis  of 
cymarin.  is  chendcally  identical  with  strophanth- 
idin, obtained  l)y  the  acid  hydrolysis  of  the 
glucoside  Kombe  strophantliin.  Cymarin  and 
Kombe  strophanthiu  differ  only  in  the  nature  of 
the    sugar    obtained    on    hydrolysis,    the    former 


yielding  digitoxose  methyl  ether  and  the  latter 
strophanthobiose  methyl  ether.  Digitoxose  is  also 
obtained  by  the  aiid  hyilrolysis  of  the  cardiac 
poisons  from  Viijilulis  purpurea  (digitoxin)  ami 
Anlitiris  lo.ricaria  (antiarin).  the  residua!  hydrolytic 
product  in  these  cases  being  digitoxigi'iiin  ami 
antiarigenin  respectively,  which  are  hydroxy- 
lactones  similar  to  cymarigeinn,  with  closely 
related  formula'.  Bufotaliu,  the  poison  of  the 
toad,  is  also  a  hydroxylactone  related  to  cymari- 
genin.— T.  C.     . 


Bcrijamoi  oil  ;  A  ncu-  adullcraut  of  ■ 


K.  Coen. 


Annali  Lab.  ("him.  Centr.  delle  Gabelle,  1914,  7, 
89.     Annali  (.'him.  Appl.,  1915,  3,  372. 

A  MIXTURE  of  70  "o  of  triacetin,  20  "o  of  bergamot 
oil.  and  10  "o  of  orange  oil  or  terpenes  is  nc)w 
being  used  to  adulterate  bergamot  oil.  For  its 
detection  a  modiiication  of  the  test  propo.sed  by 
Sdiimmel  und  Co.  for  the  detection  of  ethyl 
glvcerate  is  reconmiended  :  10  c.c.  of  the  oil  is 
treated  with  40  c.c.  of  alcohol  diluted  to  10  "o-  the 
mixtm-e  is  concentrated  to  a  small  volume, 
neutralised,  saponified  with  alcoholic  potash,  and 
evaporated  to  dryness.  The  residue  is  extracted 
with  a  mixture  of  alcohol  and  ether,  and  the 
extract  is  treated  with  potassium  bisulpiiate  ;  if 
triacetin  was  present  in  the  original  sami^le,  acetic 
acid  is  liberated  and  acrolein  vapour  is  evolved 
on  heating. — A.  S. 

Thiosaccharin.     A.  Jlannessier.     Gaz.  Chim.  Ital., 

1015,  45,  I.,  540—552. 
A  FINELY  ground  int  imate  mixture  of  equimolecular 
proportions  of  .saccharin  and  phosphorus  penta- 
sulphide  was  heated  gradually  to  220°  C,  then  at 
once  cooled,  and  extracted  repeatedly  with  boiling 
benzene.     On   distilling  off  the  benzene,  a  good 

CS 
yield  of  thiosaccharin,   CeHs/       NnH,      yellow 

needles,  m.  pt.  180°  C,  was  obtained.  It  has  a 
bitter  taste  and  is  hydrolysed  by  water  and  alkali 
carbonates  and  hydroxides  with  production  of 
hvdrogen  sulphide"  and  saccharin.  Ammonia  dis- 
solves it  to  a  Yellow  solution  from  which  it  is  re- 
precipitated  unaltered  by  acid.  When  heated 
with  dilute  hydrochloric  acid  it  yields  ammonium 
o-sulphobenzoate. — A.  S. 

3.Q-Diaminosclcnopyron  ine  (3.G-diaininoxanlho- 

sclcnonium).     Ehrlich  and  Bauer.     See  IV. 

Determination  of  pepsin.    Geselschap.    See  XIX.4. 

Determination   of   indican    in    urine.     JoUes.     See 
XXIII. 

Patents. 
Formaldehyde  sohition.     G.  V.  Fuller,  Assignor  to 

National   Electrolvtic  Co.,  Niagara  tails,  N.^. 

U.S.   Pat.    1.143.111,   Jime   15,   1915.     Date  of 

appl.,  June  1,  1914. 
A  SOLUTION  of  formaldehyde  is  produced  by 
treating  polvmerization  products  of  formaldehyde 
with  less  tli'an  an  equivalent  quantity  of  a  base 
or  of  certain  salts  in  the  presence  of  water. 
.Sulphites  of  the  alkali  metals  can  be  used  or  any 
salt  which  has  a  basic  reaction,  or  which  on 
solution  in  water  is  hydrolysed  with  formation  of 
a  base. — W.  N.  B. 

[Hydr]o.rvquineline  compounds.  H.  J.  Hahl.  Elber- 
feld  Germanv,  Assignor  to  Svnthetic  Patents 
Co..'Xew  York.  U.S.  Pat.  1.129,8(55,  March  2, 
1915.     Date  of  appl.,  July  17,  1914. 

See  Ger.  Pat.  282,455  of  1913  ;  this  J.,  1915,  080. 

The  compoimds  may  also  be  obtained  by  treating 

hvdrosyquinoline    compounds    of    bismuth    with 
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hydrogen  iodide,  or  bismuth  compounds  with  the 
hydriodic  acid  salts  of  hydroxyqiimoiines. 

Tobacco  ;   Method  of  removbig  nicotine  from . 

W.  Kraus,  Beiliu-Charlottenburg,  Gennanv. 
Eng.  Pat.  2394,  Feb.  15.  1915.  Under  Int. 
Conv.,  Jan.  9,  1915. 

Tobacco  is  heated  in  a  vacuum  chamber  at 
25' — 30^  C.  for  about  lialt  aa  hour,  then  treated 
with  a  satiu-ated  solution  of  lime  containing  1  % 
pi  calcium  nitrate  for  tlie  same  lensth  of  time,  at 
tiie  same  temperature  under  vacuum.  The  liquid 
is  run  oil'  and  replaced  by  a  0-5  "q  solution  of 
formaldehyde,  wliich  is  allowed  to  act  for  about 
5  mins.,  also  imder  vacuiun.  tlie  treated  material 
being  then  removed  and  dried  at  -10' C.  About 
40—50%  of  the  nicotine  is  thus  removed  from  the 
tobacco  without  loss  of  aroma. — J.  F.  B. 

Esters  of  the  tertiary  alcohols  ;  Production  of  the . 

Dr.  Neumann  und  Co.  Chem.  Fabr.  Ges. 
m.  b.  H.,  and  J.  Zeltner,  Berlin.  Eng.  Pat. 
25,262.  Nov.  5,  1913. 

See  Fr.  Pat.  400,804  of  1913  :  this  J..  1914,  845. 

Acelylsalici/lic  acid  ;  Process  for  preparing  salts  of 

.      O.     Gemgross.     Berlin,     and    H.     East, 

Charlottenburg.  Germanv.  Eng.  Pat.  25.080. 
Nov.  3,  1913.    Under  Int.  Conv.'.  Nov.  7,  1912. 

See  Fr.  Pat.  464,081  of  1913  ;  this  J.,  1914,  439. 

Lecithin  ;  JMamifacture  of  compounds  containing  free 

.     H.    Martin,    Vienna.     Eng.    Pat.    8589, 

April  4,  1914.     Under  Int.  Conv.,  April  8,  1913. 

See  Fr.  Pat.  470,.527  of  1914  :  this  J..  1915,  193. 

Anti-septically-actin'j  bodies  ;  Process  for  the  produc- 
tion of .     R.  von  Walther,  Dresden,  Assignor 

to  J.  U.  Riedel  A.-G..  Berlin.  U.S.  Pat. 
1,144.270.  June  22,  1915.  Date  of  appl., 
March  16,  1914. 

See  Cier.  Pat.  275,093  of  1913  ;  this  J.,  1014.  807. 

Halogen  derivatives  of  organic  compounds  :  Manu- 
facture of- .     W.  H.  Perkin,  C.  Weizmann, 

and  H.  Davies.  Manchester.  U.S.  Pat. 
1.144.237.  June  22.  1915.  Date  of  appl., 
Dec.  30.  1912. 

See  Eng.  Pat.  277  of  1912  ;  this  J.,  1913,  212. 

Dimethyl- j)-aminophenol  and   p-lhydr^oxy phoiyltri- 
methylanimonium  ;  Production   of  stable  salts  of 

.     J.  Lagutt,  Assignor  to  Chem.  Fabr.  vorm. 

Sandoz.  Basle,  Switzerland.  U.S.  Pat.  1.144.141, 
June  22,  1915.    Date  of  appl..  Aug.  31,  1914. 

See  Fr.  Pat.  467,085  of  1914  ;  this  J..  1914.  845. 

Lecithin-containing  substances  ;  Method  of  removing 

acetone    from .     Ct.     Fendler.     Schoneberg, 

Germanv.  U.S.  Pat.  1.144,829,  June  29,  1915. 
Date  of  appl.,  Feb.  9,    1914. 

See  Ger.  Pat.  272,057  of  1913  ;  this  J.,  1914.  568. 

Unsaturated    hydrocarbons    and    intermediate    eom- 

pound.i  :  Manufacture  of .     F.  E.  Matthews 

and  H.  J.  \V.  Bhss.  London.  U.S.  Pat.  1,144.558, 
June  29,  1915.    Date  of  appl.,  June  7,  1913. 

See  Eng.  Pat.  13,923  of  1912  ;  this  J.,  1913.  841: 

Papai-erine    or    Us    derivatives ;     Manufacture    of 

condensation  products  of  hydro-derivatives  of 

with  aldehydes.  A.  Pictet.  Geneva.  Switzerland. 
Eng.  Pat.  17,578,  Julv  24.  1914.  Under  Int. 
Conv.,  Aug.  6,  1913. 

See  Ger.  Pat.  281,047  of  1913  ;  this  J..  1!;'15.  636. 

Mercury  compounds  of  amino-aryl-sxtlphonic  acids  ; 

Manufacture  of .     Chem.  Fabr.  von  Hevden 

A.-G.,  Kadebeul.  Germanv.  Eng.  Pat.  81.53. 
March  31,  1914.  Under  Int.  Couv.,  April  23,  1913. 

See  Gor.  Pat.  281.009  of  1914  ;  this  J..  1015.  452. 


Catalytic    reactions    and    catalytic    agents   for    use 
therein.     Eng.  Pat.  8462.    See  I. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

MuUi-eolour  -films  and  apparatus  for  their  productions 
J.  E.  Thornton,  London.  Eng.  Pat.  14.145, 
June  11,  1914. 

Ix  producing  multi-colour  films  by  successive 
printings  of  the  different  colours,  luiiformity  of 
efTect  is  obtained  by  the  use  of  intagho-engraved 
rollers  or  plates  under  definite  conditions  as  to 
temperature,  action  of  the  "  doctor,"  composition 
of  the  inks,  etc.  A  coating  of  gelatm  or  celluloid 
may  be  applied  after  each  colour  printing  to 
prevent  running  of  the  colours  into  one  another 
or  into  the  sensitive  film  which  is  subsequently" 
apphed.  A  yellow,  coloiu'-correcting  screen  may 
also  be  apphed  either  by  staining  of  the  celluloid 
base  or  by  a  separate  coating.  To  obtain  ac-curacy 
of  registration  in  printing  a  kinematograph  film,  it 
is  preferable  to  cement  this  to  a  rigid  metal  surface, 
thus  preventing  variation  in  size  during  the 
pi'ocess.  To  prevent  the  appearance  of  a  screen 
effect  with  kinematograph  films  in  the  lantern,  a 
small  displacement  or  "'  stagger  "  is  given  to  the 
colour  printings  on  successive  pictures. — B.  V.  S. 

Colour  photography.  G.  S.  WTiitfield,  Watford. 
U.S.  Pat.  1,144.575.  June  29,  1915.  Date  of 
api)l.,  Nov.  18,  1914. 

See  Eng.  Pat.  24.566  of  1913  ;  this  J..  1915.  199. 


XXII.— EXPLOSIVES ;    MATCHES. 

Hydrazine  ;  Contribution  to  the  knowledge  of  ■ 
Schlenk  and  Weichselfelder.    See  VII. 
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Solubility  in  the  solid  state  of  some  nitro  derivatives 
of  toluene  and  benzene.    Guia.    See  III. 

Patents. 

Explosive.  C.  M.  Stine,  Chester,  Pa.,  Assignor  to 
E.  I.  du  Pout  de  Nemours  Powder  Co..  Wilming- 
ton. Del.  U.S.  Pat.  1.143.330,  June  15,  1915. 
Date  of  appl.,  Dec.  13.  1913. 

Nitrated  ivory  nut  is  incorporated  with  nitro- 
glycerin explosives,  which  may  also  contain  nitro- 
cottou,  an  organic  nitro-compound,  a  combustible 
absorbent,  and  an  inorganic  oxidising  agent. 

— W.  N.  B. 

Explosives  knotcn  as  gelatin  ;  Machine  for  packing 

i)tto   paper  shells.     F.   La  van.  Assignor  to 

C.  A.  Blank,  :Hiller,  Ind.  U.S.  Pat.  1,144.216, 
June  22,  1915.  Date  of  appl.,  Feb.  21,  1913. 
The  shells  to  be  filled  are  mounted  on  a  shuttle 
carrier,  wliich  carries  them  into  position  beneath 
the  feed  hopper.  When  in  this  position,  tubes 
projecting  downwards  from  the  hopper  extend  into 
the  shells.  The  carrier  moves  automatically  from 
the  hopper  as  the  shells  are  being  filled.  The  feed 
of  gelatin  from  the  hopper  can  be  cut  oil  at  any 
time  and.  by  means  of  slotted  wheels  adapted  to 
engage  the  carrier,  the  latter  can  be  lowered 
sufficiently  to  allow  the  filled  shells  to  be  removed. 

— W.  N.  B. 

Smokeless     qunpowder:     Manufacture    of .     C. 

Claessen,  Berlin.  Eng.  Pat.  24.713,  Oct.  30,  1913. 

See  Addition  of  Oct.  17.  1913.  to  Fr.  Pat.  410.239 
of  1909  ;  this  J.,  1914.  614. 
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XXIII.— ANALYTICAL  PROCESSES. 

I'latiitum   ware;  Study  of  the  qnalUy  of trilh 

^special    reference    lo    losses    nn    heatiinj.     G.    K. 
jBunreS"!  ami  V.  D.  Sale.    U.S.  Bureau  of  Stand- 
ards.   J.  Ind.  Eiig.  Chein.,  ll>15.  7,  501 — 5(U. 

Of  101  pieces  of  platinum  ware  sulimitted  to  the 
tlieruio-elertric  purity  test  (this  J.,  1914.  7(59), 
20%  contained  impurities  equivalent  to  0 — O-.")";, 
Ir;'  20%.  0-5  —10";,  Ir  :  :il%.  1—2%  Ir  ;  17%. 
■Z—i%  Ir ;  and  (5%.  impurities  equivalent  to 
4 — 25";,  Ir.  Of  the  84  crucibles  tested,  05% 
■containeil  impurities  equivalent  to  more  than 
0-,'5  %  Ir.  In  the  case  of  11  crucibles  (leteniiinations 
•were  also  made  of  the  loss  on  heatiusr  for  2  horn's  at 
1200^  C  in  an  electric  furnace  in  which  theiv  were 
no  heated  metal  parts  ;  of  the  loss  on  treatment 
•with  iHjilinie  2.5  °„  hy<trochloric  acid  for  ">  mins. 
«fter  the  heat  treatiiient ;  of  the  amount  of  iron 
remo%'e<l  by  the  acid  treatment  :  and  of  the 
.ma^etio  susceptibility  of  the  platinum.  With 
crucibles  practicallv  free  from  u-on  the  loss  on 
fceatini;  at  1200"  C'.  ranged  from  0-71  to  209 
ni^nis.  per  100  sq.  cm.  of  crucible  surface  per 
bour  ;  the  losses  were  less  for  crucibles  containing 
rhodium  than  for  those  containing  iridium.  The 
nature  of  the  alloy  metal,  whether  h-idium  or 
Thodium,  can  be  ascertained  by  microscopic 
«Tanunation :  with  the  former  definite  smooth 
crystals  with  heavy  boundaries  are  observed, 
whilst  with  the  latter  the  crystals  are  more 
irregular  and  not  so  well-delined  ;  new  platinum 
ware  containing  a  considerable  quantity  of 
Thodium  usually  exhibits  <i  characteristic  bluish 
<olour  after  heating  to  dull  redness.  For  highest 
grade  crucibles  it  is  recommended  that  platuuiui 
containing  :J — o°'i,  T?h,  practically  free  from  ii-on 
and  iridium,  and  containing  no  other  detectable 
impurities,  should  be  used.  Such  platinum  would 
exhibit  the  characteristic  crystal  structure  due  to 
rhodium  ;  would  yield  no  iron  on  treatment  with 
«cid  after  heating'  for  2  hours  over  a  strong  blast 
aflame  ;  and  would  cive  an  E.M.F.  greater  than 
5  and  less  than  8  nullivolts  against  pure  iilatinum 
-at  1100°  C.  For  pure  platinum  ware  or  ware 
containing  other  stUTening  ingredients  than 
Thodium.  the  E.JI.F.  at  1100'  C.  against  pure 
platinum  should  be  less  than  1  miUivolt.  From 
the  results  of  a  thermo-electric  and  microscopic 
examination  and  w  ith  the  aid  of  the  accompanying 


< 

H.fi.F.  rllLX-lVOLTS  *T  HOo'c  *  ^\%  C 
>           ^^*         -*k           **           »           o           f* 

«MT  R«(10lUllt9UlVA\.tM 
S            *1           ff^           Oi           o            "nj 

0. 

i- 

1 

r      ' 

IP- 

901U 

!        J 

^ 

1  1 

^ 

n  \.\ 

HE: 

1 

(iC 

urf^ 

3  = 

V 

\, 

j 

*    o 

\ 

V 

^ 

\i 

1 

f 

^ 

'<= 

\         \ 

1                  1 

1 

1 

[^ 

1                  \ 

1 

1     1 
i     1 

r 

1 

1  ! 

1  1 

\ 

o 

1 

1 

" 

>■ 

i 

m     in 

1  1 

Iclsl 

probable   loss   of   weight    of   a   platinum    crucible 
when  heated  for  0  hours  at  1200"  0. — A.  S. 

Oixs  analynis  :  Specific  ahsor)>lion   of  reagents  for 

.     R.   P.  Anderson.     J.   Ind.   Eug.  Chim., 

1915,  7,  .587. 
The  author  proposes  to  describe  the  efficiency  of  a 
reagent  for  gas  analysis  in  terms  of  its  specific 
.absorbing  power  or  specific  absorption,  that  is, 
tlie  vohune  of  gas  absorbed  l>y  unit  volume  of  the 
reagent  up  to  the  point  at  which  the  gas  is  not 
completely  absorbed  from  a  mixture  (>y  the  reagent 
in  a  given  time.  For  example  a  certain  solution 
of  alkaline  pyrogallol  was  used  to  determine  the 
oxvgen  in  successive  samples  of  a  mixture  con- 
taining 21  %  of  oxygen  by  shaking  with  the  reagent 
for  3  mins.  in  a  Hempel  double  pipette.  The  total 
volume  of  oxygen  absorbed  up  to  the  point  when 
the  reagent  was  no  longer  capable  of  absorbing 
all  the  oxygen  in  the  sample  in  3  mins.,  was  five 
times  the  volume  of  the  reagent  used,  i.e.,  the 
specific  absorption  of  the  reagent  under  the 
prescribed  conditions  was  five. — A.  S. 

Gas  analysis  ;  Beagents  for  vse  ni  — — .  /•  Alka- 
line pyrooaUol.  '  R.  P.  Anderson.  J.  Ind.  Eng. 
Chem..  1915,  7,  587—590. 
The  most  satisfactory  alkaline  pyrogallol  reagent 
for  absorbing  oxygen  is  one  containing  13^0  grnis. 
of  pvrogallol  and"715  grms.  of  potassium  hydroxide 
per"l00  c.c.  prepared  by  dissolving  15  grms.  of 
p>-rogaUol  in  100  c.c.  of  potassium  hydroxide 
solution  of  sp.  gr.  1-55  ;  carbon  monoxide  is  formed 
onlv  in  negligible  traces,  if  at  all,  by  tliis  reagent. 
Using  100  c.c.  of  gas  sample  in  a  Hempel  double 
pipette,  with  25  c.c.  of  the  reagent  in  the  first 
pipette  and  185  c.c.  in  the  second,  and  working 
at  20° — 2V  C.  the  following  values  were  obtained 
for  the  specific  absorption  of  the  reagent  (see 
preceding  abstract) : — 

In  Hempel  pipette  for  iise  ivith  mercury. 


PeH  CttiT  IfSlOlUM  ElJUWALtNT 

-Kraphs  (see  fig.),  it  is  possible  to  predict,  within 
limits   close   enough   for  analytical  ijurposes,   tl  e 


Nil.  of  minutes  samples  were 
shaken 

Samples  coutainlns;  20-9%  O 
Samples  contaiuing  90%  O 


1 
27 
21 


2 
30 
24 


3 
31 

24 


In  Hempel  pipette  for  liquid  reagents. 


Samples  containing  20-9%  O 
Samples  containing  90%  O 


29 
27 


31 
30 


31 


32 


The  values  for  the  samples  mentioned  are  applic- 
able to  all  samples  containing  less  oxygen,  and 
the  values  for  samples  containing  90%  ot  oxygen 
could  be  appUed.  for  practical  piu-pose.s.  to  the 
aualvsis  of  nearlv  pure  oxygen.  Uempel  s  objec- 
tion "to  the  use  of  potassium  hydroxide  purihed 
by  alcohol  could  not  be  confirmed. — A.  S. 

Alkalinity  and  acidity  ;  Neic  method  ofMermining 

.       J.   Traube.      Ber..   191.J,    48,  9-1. — 919. 

(See  also  this  J.,  1915,  511.) 
AlLNi-TE  quantities  of  alkali  may  be  determined  by 
Ineasuring  the  diminution  in  the  surface  tension 
when  the  alkali  is  added  to  aqueous  so  ut ions  of 
salts  of  alkaloids  with  strong  acids,  which  have 
essentiallv  the  same  surface  tension  as  water. 
The  method  is  extraordinarily  dehcate  ana 
requires  from  3  minutes,  with  the  viscostagono- 
meter.  to  5  minutes,  with  the  stalagmometer. 
To  deteruune  aciditv,  the  acid  liquid  is  similarly 
added  to  a  solution  of  a  capillary-inactive  salt, 
e.g..  sodium  isovalerate,  and  the  diminution  in 
surface  tension  measured  as  before. — J.  R. 
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Potassium    and    sodium  :     Separation    of- 


by 

means  of  aniline  perchlorate  and  the  subsequent 
determination  of  the  sodium.  D.  U.  HiU.  Ajner 
J.  Sci.,   1915,  40,  To — 77. 

About  1  grm.  of  the  mixed  chlorides  is  dissolved  in 
1-a  c.c.  of  water,  the  solution  treated  with  an  excess 
of  aniline  perchlorate  (about  0-5  grm.)  dissolved  in 
48-5  c.c.  of  absolute  alcohol,  and  the  precipitated 
potassium  perclilorate  filtered  off  with  tlie  aid 
of  suction,  washed  with  about  20  c.c.  of  97  "i, 
alcohol,  dried  at  110'^  C,  and  weighed.  The 
filtrate  is  saturated  with  gaseous  hydrogen  chloride 
and  the  precipitated  sodium  chloride  collected 
in  a  Gooch  crucible,  waslied  witli  a  saturated 
solution  of  hydrogen  chloride  in  97%  alcohol, 
dried  at  1 10°  C,  and  weighed  ;  or  the  sodium  in  the 
alcoholic  filtrate  may  be  precipitated  with  suli^huric 
acid,  and  the  precipitation  completed  by  saturating 
the  liquid  with  hydrogen  chloride. — C.  A.  M. 


Copper  oxide  ;   Reduction  of  - 


in  alcohol  vapour 
in  reducing  sugar  determinations  and  copper 
analysis.  A.  Wedderburn.  J.  Ind.  Eng.  Chem., 
1915,  7,  610—611. 

Cuprous  oxide  obtained  in  the  determination  of 
reducing  sugars,  or  cupric  oxide  obtained  in  copper 
analyses  may  be  readUy  and  quantitatively  reduced 
to  metallic  copper  as  follows  : — The  cuprous  or 
cupric  oxide  is  collected  in  an  alundum  or  Gooch 
crucible,  washed  with  hot  water  and  alcohol,  and 
heated  to  redness  to  destroy  organic  matter.  In  the 
meantime  a  layer  of  strong  alcohol,  about  1  cm. 
deep,  is  placed  on  the  bottom  of  a  400  c.c.  metal 
beaker,  the  beaker  is  covered  with  a  watch-glass, 
and  the  alcohol  boiled  until  it  begins  to  condense 
on  the  cover-glass.  The  crucible  containing  the 
copper  oxide,  which  has  cooled  until  the  redness  just 
begins  to  disappear,  is  then  placed  on  a  small  tripod 
in  the  beaker,  above  the  boiling  alcohol,  and  the 
cover-glass  replaced.  The  alcohol  is  allowed  to  boil 
for  a  moment  and  the  source  of  heat  is  then  re- 
moved. Reduction  of  the  oxide  to  metallic  copper 
is  almost  instantaneous,  and  after  3  or  4  mins., 
w'.ien  the  crucible  has  cooled  to  a  temperature 
slightly  above  that  of  the  alcohol  vapour,  it  is 
removed,  cooled  in  a  desiccator,  and  weighed. 
Should  the  crucible  be  cold  when  removed  from 
the  beaker,  a  small  quantity  of  piu-e  alcoliol  is 
burned  in  it,  before  weighing. — A.  S. 

Antimony  ;    Detection  of by  o.ridation  of  an 

alkali  antimonite.  E.  Gastaldi  and  C.  Pertusi. 
Annali  Lab.  Chim.  Centr.  delle  Gabelle,  1914,  7, 
371.     Annali  Chim.  Appl.,  1915,  3,  375. 

A  HYDROCHLORIC  acid  solution  of  the  antimony 
is  treated  with  a  small  quantity  of  mercuric 
chloride  and  excess  of  caustic  soda.  The  sodium 
antimonite  formed  is  oxidised  to  antimonate, 
and  a  black  turbidity,  due  to  reduction  of  mer- 
curic oxide,  is  produced.  The  reaction  is  not 
given  by  stannic  salts. — A.  S. 

Stannic  sulphide  ;   Identification  of  - 


in  qualita- 
tive analysis.  C.  Pertusi  and  E.  Gastaldi.  Annali 
Lab.  Chim.  Centr.  delle  Gabelle,  1914,  7,  367. 
Annali  Chim.  Appl.,  1915,  3,  375. 

St.\nkic  sulphide  when  treated  with  magnesium 
powder  in  presence  of  water  is  converted  into 
stannous  sulphide  or  metallic  tin,  which  dissolves 
in  hydrochloric  acid  and  may  be  easily  identified 
with  mercuric  chloride. — A.  S. 


Selenium ;      Determination    of 


in    organic 


compounds.  H.  Bauer.  Ber.,  1915,  48,  507 — 508. 

From  0-2  to  0-3  grm.  of  the  substance  is  heated  with 
1-5  c.c.  of  fuming  nitric  acid  in  a  sealed  tube  for 
5  hours  at  250°  C.  The  contents  are  then  washed 
into  a  flask  with  100  c.c.  of  fuming  hydrochloric 
acid   and  boiled  under  a  reflux  condenser  ground 


into  the  neck  of  the  flask,  until  nitrous  fumes 
have  disappeared  (1 — 3  hours).  After  filtration 
the  .selenium  is  precipitated  by  addition  of  3  grms. 
of  anhydrous  sodium  sulijhite,  collected  in  a  Gooch 
crucible  and  weighed  after  washing  and  drying  at 
110°— 120°  C— G.  F.  M. 

Uranium  and  phosphorus  ;   Determination  of - 


H.  D.  Xewton  and  J.  L.  Hughes.  J.  Amer.  Chem. 
Soc,  1915,  37,  1711—1715. 

The  methods  depend  upon  the  reduction  of  uranyl 
compounds  to  the  uranous  condition  by  means  of 
titanous  .sulphate,  oxidation  of  the  excess  of 
titanous  salt  with  bismuth  trioxide.  and  titration 
with  permanganate  after  filtering.  In  determining 
uranium,  a  known  quantity  of  uranyl  s\ilphate 
solution  is  treated  with  a  slight  excess  of  titanous 
sulphate  solution  (stored  under  a  constant  pressure 
of  hydrogen),  and  enough  siUphuric  acid  is  added 
to  make  the  solution  about  16  "o  acid  by  volume. 
After  cooling,  a  small  quantity  of  bismuth  trioxide, 
sufficient  to  oxidise  the  excess  of  titanous  sulphate, 
is  added,  and  the  solution  filtered  quickly  through 
a  pad  of  asbestos  in  a  platinum  cone.  The  filter 
is  washed  three  or  four  times  with  16%  sulphuric 
acid,  and  the  filtrate  titrated  with  permanganate  : 
1  c.c.  of  A'/IO  permanganate  =00135  grm.  UOj. 
Phosphorus  is  determined  by  precipitating  as 
ammonium  uranyl  phosphate,  TJO2NH4PO4  (see 
this  J.,  1903,  1209),  dissolving  the  washed  precipi- 
tate in  16%  sulphuric  acid,  and  proceeding  as 
described  above.  There  is  no  difficulty  in  filtering 
the  ammonium  uranyl  phosphate  if  a  perforated 
platinum  cone  lined  with  an  asbestos  felt  is  used. 

—A.  S. 

Indican    in     urine ;     Determination    of  - 


.     A. 
JoUes.     Z.  physiol.  Chem.,  1915,  94,  79—103. 

Indoxyl  condenses  with  thymol  in  presence  of 
ferric  chloride  and  hydrochloric  acid  to  form  a^ 
compound,  CisH^OoN,  probably  4-cymeue-2- 
indolindoiignone  (Friedliiuder's  nomenclature), 
which  forms  red  crystals  melting  with  decom- 
position at  218° — 226°  C.  and  yields  an  intensely- 
violet  monohydrochloride  which  is  very  readily 
hydrolysed.  This  reaction  can  be  appUed  to  the- 
detection  or  determination  of  indican  in  urine. 
10  c.c.  of  the  urine  is  mixed  with  1  c.c.  of  a  5% 
solution  of  thymol  in  alcohol,  and  10  c.c.  of  fuming 
hydrochloric  acid  containing  5  grms.  of  ferric- 
cidoride  per  litre,  and  aft«r  15  mins.  the  mixture 
is  extracted  with  4  c.c.  of  chloroform,  which  is. 
coloured  violet  if  the  urine  contained  as  little  as 
00032  mgrm.  of  indican.  For  quantitative  pur- 
poses, the  urine  is  treated  with  1/10  of  its  volume 
of  basic  lead  acetate  solution  and  filtered  ;  5 — lO' 
.c.  ocf  the  filtrate  is  mixed  with  the  thymol  and 
ferric  chloride  solutions  in  the  same  proportions  as 
or  the  qualitative  test,  and  after  standing  for 
2  hours  the  licjuid  is  extracted  with  portions  of 
5  c.c.  of  chloroform  so  long  as  the  extracts  are 
coloured.  The  united  extracts  are  washed  once' 
Avith  water,  whereupon  the  colour  changes  to 
reddish  brown  owing  to  hydrolysis  of  the  hydro- 
cliloride,  once  with  very  dilute  alkali  (,V/500 — 
-V/IOOO)  and  once  again  with  water.  Any 
colouring  matter  in  the  first  water  washing  is 
extracted  by  a  few  c.c.  of  chloroform  which  is 
then  washed  with  alkali  vrith  the  rest.  The  total 
extract  is  made  up  to  25  or  50  c.c.  with  cldoroform 
and  compared  colorimetrically  with  a  suitably 
diluted  standard  solution  containing  0-01  grm.  of 
the  colouring  matter  (corresponding  to  0009  grm. 
of  indican)  in  100  c.c.  of  chloroform. — J.  H.  L. 

Detection     of     methane.     Hauser     and     Herzfeld. 
See  IIa. 

Process  for  toughening  ordinary  filter  paper.  Rankin. 
See  V. 
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Factor  to  be  used  for  ralculatiiiii  the  jihospliorit-  acid 
id    Xeumaiiii's  method.     Joditli.     !^ec  VII. 

Volumetric  detemiinalion  of  ferrocyanides.     Camp- 
bell.    See  VII. 

{'reparation,  properties,  and  composition  of  silim- 
diim.  [Determination  of  combined  carbon  in 
carborundum-like  substances.]  Tucker  anil  Lowry. 
See  IX. 

Detcnnination  of  silicon   in  iron,  steel,  ferrosilieon, 
etc.     Namias.     See  X. 

Vetection  and  determination  of  mineral  oil  in  digras 
and  in  mixtures  irith  fatti/  substances.  Biazzo. 
See  XII. 

Detection  of  camphor  oil  in  oil  of  turpentine.     Coen. 
See  XIII. 

Specifications  of  vulcanised  rubber  gum  by  volume, 
and  its  determination  bi/  a  new  solution  method. 
Gottsch.     See  XI\'. 

Determination    of   icater-sohible    matter   in    leather. 
Smoot  and  Stacey.     See  X\'. 

Determination  of  sugar  in  bagasse.  Pellet.  5eeXVII 

Limits    of    accuracy     in     saccbarimctric    analysis. 
Bro«-ne.     See  XVII. 

A  neiv  ebullioscope  for  the  determination  of  alcohol 
in  wine.     Malvcziii.     See  XVIII. 

Detection  and  determination  of  higher  alcohols  in 
brandy.     Scttimj.     Sec  XVIII. 

Determination  of  hydrocyanic  acid  and  bcnzaldchydc 
in  kirsch  liqueur.     Golse.     See  XVIII. 

Concise  group  method  for  the  detection  of  gelatinising 
agents,  pasty  material,  and  thickeners,  tiscd  in 
food  products.     C'ongdon.     See  XIX.\. 

Determination  of  lint  in  cottonseed  meal.    Brackett. 
See  XIXa. 

Determination  of  pepsin.    Geselschap.    See  XIXa. 

Determination   of   sulphates   in    water  by   benzidine 
hydrochloride.     Bruckmiller.     Sec  XIXb. 

Reaction  for  indole.     [Detection  of  cholera  bacilli.] 
Baudisch.     See  XIXb. 

Use  of  a  saturated  aqueous  mercuric  acetate  solution 
in  the  separation  of  terpencs.   Balbiano.   See  XX. 

A  neic  adulterant  of  bergamot  oil.    Coen.    See  XX. 

P.^TENTS. 

[Combustible]  gases  and  vapours  [in  the  atmosphere]  ; 
Contrivance  for  automatically  detecting  the  presence 

of  certain .     A.  and  L.  D.  Williams,  Loudon. 

U.S.   Pat.    1,11:5,473.   June    l.".,    1915.     Dal«  of 

•    appl.,  -March  Iti,  191.5. 

The  apparatus  consists  of  a  casing  having  an  open 
compartment  containing  a  pair  of  thermo-electric 
elements,  and  a  closetf  compartment  containing 
a  voltmeter  and  relay,  all  being  arranged  in  the 
same  circuit.  The  thermo-electric  elements,  one 
of  which  contains  a  catalytic  element,  are  con- 
nected by  a  platinum  wire  in  circuit  with  a  resist- 
ance coil,  and  maintained  at  an  even  temperature 
by  means  of  a  battery,  the  arrangement  being 
such  that  a  third  circuit,  including  an  electric 
bell  and  batterv.  is  closed  bv  the  relav  when  in 
o{)eration.— W.  E.  F.  P. 

Thermo-electric  pyrometer  system.  R.  P.  Brown. 
Philadelphia.  U.S.  Pat.  1,144,688,  June  29; 
1915.     Date  of  appl.,  Oct.  9,  1914. 

The  apparatus  consists  of  a  closed  chamber  con- 
taiaing  an  indicating  instrument,  the  cold  junction 


of  tlie  thermo-couple,  the  hot  junction  of  an 
auxiliary  thermo-couple,  an  clectrii'  laniji.  anil  a 
thermostat.  The  last  f.uins  part  of  on.-  i,(  Ibe  live 
wires  of  the  lamp,  and  consists  of  a  tbeiiiiostatic 
coil  having  an  arm  which  engages  with  an  adjust- 
alile  stop  ;  an<l  leads  are  provided  for  connecting 
the  biiKling  posts  of  the  indicatini:  instrument  with 
the  cold  jvuiction  of  the  main  th<-)ino-coiiple  or 
with  the  auxiliary  thermo-couple. — W.  K.  P.  1*. 

Temperature  and  rcsislivili/  ;  Method  of  and  7neans 

for  measuring .      K.  V.  Northrup.  Princeton, 

N.J.     U..S.     Pat.     1,111,771;.     June     29,     191.-). 
Date  of  appl.,  Oct.  o,  1914. 

A  METHOD  for  measuring  temperatures  higher  than 
the  vaporising  point  of  mercury,  which  depends 
on  the  fact  that  the  changes  in"  temperature  and 
electrical  resistance  of  inolten  (in  are  directly 
proportional. — W.  E.  F.  P. 

Calorimeter.  J.  F.  .Simmance  and  J.  Abadv. 
London.  U.S.  Pat.  1.143,790.  June  22,  191n. 
Date  of  appl..   Nov.   2iS.    1913. 

See  Eng.  Pat.  27,920  of  1912;  tliis  ,T.,   19M,  45. 
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Alpha-ray    effect ;     A     new .     F.     II.     Glew. 

J.   Routgen  .Soc,    1915,    11,  77 — SO. 

A  LOC.\L  increase  in  volume  occurs  when  mica  is 
exposed  to  the  action  of  a-rays,  resulting,  with 
thin  plates,  in  cifrvature,  but  if  the  mica  is  too 
thick  a  strain  only  is  produced.  The  convex  side 
is  nearest  to  the  region  of  maximum  ionisation. 
These  mechanical  effects  are  cumulative,  and  do 
not  appear  to  be  reversible,  persisting  through  a 
great  range  of  temperature. — B.  N. 

Prizes. 

A  PRIZE  competition  has  been  instituted  by  the 
.Society  d'Incoraggiamento  d'Arti  e  Mestieri.  of 
Milan,  for  memoirs  deaUng  «-ith  the  solution  of  th° 
following  technical  problems: — (1)  Utilisation  of 
pyrites  cinder.  (2)  Prevention  of  the  corrosion  of 
boilers  due  to  salts  contained  in  the  feed  water. 
(3)  Treatment  of  phosphorites  to  olitain  super- 
phosphate of  maximum  solubility  and  in  such  a 
physical  condition  that  it  can  be  readily  applied 
to  the  soil.  The  prizes  range  from  Lire  500  to 
Lire  1000,  and  wiU  be  awanjed  in  January  191(>. 
Competing  memoirs  must  lie  delivered  not  later 
than  Dec.  31.  1915.  For  further  partindars  apply 
to  the  Secretary  of  the  .Soc.  d'Incoragg.  d'.Arti  e 
Jlesticri,  Via  S.  Marta.  IS.  .Milan,  Italv. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  n(  Patent  Applications."] 

J^  Derr,  L.,  Ed. :  Cyclopedia  of  engineering  ;  a 
general  reference  work  on  steam  lioilers  and 
pimips,  steam  engines,  steam  turbines,  gas  and 
oil  engines,  producers,  elevators,  heating  and 
ventilation,  compressed  air,  refrigeration,  dynamo- 
electric  machinery,  power  stations,  etc.  ;  il.  with 
over  2000  engravings.  7  v.  Cliic.  Am.  Technical 
Soc.  c.  (Bibls)V  pis.  tabs,  diagrs.  8vo.  1915.  $19.80. 

Peebles,  J.  C. :  Furnace  efficiency,  combustion 
and  flue  gases.  Chic.  J.  G.  Branch  Pub.  c.  '14. 
150  p.  12mo.     1915.     $1. 
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IlA  Fieldner,  A:  C,  Smith.%U.  I.,  Fay,  A.  H., 
a.nd  Sanford,  S. :  Analysis  of  mine  and  car 
<amDles  of  coal  collected  in  the  fiscal  years  1911 — 
1913.  (Bureau  of  Mines  Bull.)  8vo.  pp.  Hi. 
Wesley.     191.5.    Net  .5s. 

T\T  Green.  A.  G. :  Analysis  of  dyestuffs,  and 
*■  '  their  identification  in  dyed  and  coloured 
materials.  lake-pii;ments,  foodstuffs,  etc.,  etc. 
pp.  154.  C.  Griffin.  1915.  Net  Ss.  6d. 
VTT  Dale.  T.  N. :  The  calcite,  marble,  and  dolo- 
"'■'••*■•  mite  of  eastern  Vermont.  Wash..  D.C. 
Gov.  Pr.  Ofi.  66  p.  maps  O  (Geol.  Survey,  bull.  598). 
VTTT  Stulun.T..  andHursh.^.K.:  Designs  of 
•"■•••  seven  test  kilns.  Urbana.  111.,  Univ. 
oflll.  'li.  16p.il.8vo.  (CeramicsbuU.)1915.  10c. 
Y  Brearley.  H.  :  Case-hardening  of  steel  ;  an 
illustrated  exposition  of  the  changes  in 
structure  and  properties  induced  in  mild  steels 
by  cementation  and  allied  jjrocesses.  N.Y.,  Van 
Nostrand.  19U.  8 +164  p.  il.  figs.  tabs.  O.  191o. 
•S  2..50  n. 

Gnuijon.  R..  and  Rosemberg,  P. :  Practical  manual 
of  autogenous  welding  (Osy-acetylene).  3rd  ed. 
Svo.  pp.  250.   C.  Griffin.   1915.   Net  5s. 

Sicimjle,  C.  F. :  Oxy-acetyleue  welding  and 
cutting.   Cr.  Svo.   Spon.    1915.    Net  4s.  6d. 

Thomson.  F.  A.:  Stamp  milling  and  cyaniding. 
JS-.Y.,  McGraw-Hill.  2S5  p.  il.  Svo.   1915.    S3  n. 

Treptou-.VTot.E.x  Grundzuge  derBergbaukunde 
einschliesslich  Aufbereitung  u.  Brikettieren.  5., 
verm.  u.  vollstandig  umgearb.  Aufl.  (In  2  Bdn.) 
1.  Bd.  Bergbaukunde.  1.  Tl.  (VIII..  262  S.  m.  400 
\bbildgn.)  Lex  So.  Wien.  Druckerei  u.  ^  erlags- 
Akt.-Ges.  vorm.  R.  v.  Waldheim.  1915.  Price  of 
the  complete  work.    il.  14. 

VTTT  Cnnire,  C.  :  Le  conifere  da  rimboschi- 
■^****  mento  e  Tindustria  resiniera  :  descri- 
zione,  coltivazione.  malattie  delle  conifere  adatte 
al  rimboschimento  in  Italia  e  metodi  di  estrazione 
<lelle  resine  (gemmatura).  16mo.  tig.  p.  xii.  322. 
Milano.      1915.     L.  4. 

YVT  Ehrenbem.  Prof.  P.  :  Die  Bodenkolloide. 
■^''  (Der     KoUoide     in      Land-      u.      Forst- 

wirtschaft.  1  Tl.)  Fine  Ergiinzg.  f.  die  iibl.  Lehr- 
biicher  der  Bodenkunde.  Diingerlehre  u.  Acker- 
baulehre  (XII,  563,  S.  m.  Fig.)  gr.  So.  Dresden. 
Th.  Steinkopff.    1915.   Cloth.   M  14.50. 

Hopkins.  C.  G.,  and  Sachs,  W.  H. :  Radium  as  a 
fertilizer.  (Univ.  of  111.)  12  p.  Svo.  (Agric.  Exper. 
Stat.   Ijull.). 

Manrilli,  V.:  1  campi  sperimentali  di  concima- 
zione  chimica  (interpretazioue  dei  lore  resultati). 
16mo.  fig.  p.  242.    Catania,    1915.   L  3. 

Oucar,  C.  L. :  Soils  and  fertilizers  ;  a  discussion 
upon  the  nature  and  treatment  of  soils  and  the 
value  of  fertilizers,  ed.  by  O.  L.  Boor.  Chic.  E.  F. 
Harmon  &  Co.  c.  10+202  p.  il.  Svo.     191o.      .'^l. 

YTYB  Daniels.  F.  E. :  The  operation  of  sewage 
■*■*■'*■•  ,lisposal  plants;  a  manual  for  the 
practical  management  of  sewage  disposal  works  : 
with  suggestions  as  to  improvements  in  design  and 
construction,  il.  from  photographs  liy  the  author 
N.Y.,  Municipal  Journal,  c. '14.  136  p.  Svo.  1915. 
i^l.50. 

Sicai.n,  G.  F. :  Conservation  of  water  by  storage  ; 
addresses  delivered  in  the  Chester  S.  Lyman  lecture 
series.  1914,  before  the  senior  class  of  the  Scheffield 
Scientific  School,  Yale  University.  New  Haven. 
Ct,  Yale  Univ.  c.  84  p.  (12  p.  liibl.)  il.  pis.  tabs. 
diagrs.  O.   1915.     )^3  n. 

■  Cravcri,  C. :  Insetti  nocivi  airagricoltura  c  alia 
selvicoltura  :  descrizione,  costunii  e  ms/.zi  per 
combatterli.  16mo.  fig.  p.x.  481.  Milano.  1915.  L4. 


XX.  T^^>^^'  C. :  A  textbook  on  tobacco  ;  an 
exhaustive  technical  treatise  on  the 
culture,  the  manufacture  and  the  merchandising  of 
tobacco  and  tobacco  products.  11th  ed.  N.Y., 
Tobacco  Leaf  Pub.  c.  '14.  323  p.  il.  tabs.  Svo. 
1915.     $1.50. 

VYT  Jahrbuch  f.  Photograpliie  u.  Reproduk- 
■^■^  tionstechnik   f.    d.      Jahr   1914.      Unter 

Mitwirkg.  hervorrag.  Fachmanner  hrsg.  v.  Dr. 
J.  M.  Eder.  28.  Jahig.  ,\[it  207  Abbildgn.  u.  4. 
Kunstdnickbeilagen.  (VIII.  596  S.)  Svo.  Halle. 
W.  Knapp.  1914.  Cloth.    M.  9.50. 

XXII.   -^rndt.I'roi.  K. :  Handbuch  der  physikal- 
ischchemischen  Technik  f.  Forscher  u. 
Techniker.   (XVI.  830  s.  m.  644  Abbildgn.)  Lex  So. 
Stuttgart.  F.  Enke.  1915.  Cloth.  31.  30. 

Formenti,  G.  :  Residui  agricoli.  UtiUzzazioni, 
ricuperi.  Cascami  di  fibre  tessili — Residui  vegetali 
— Residui  animali.  16mo.  fig.  p.  XXVII.  594. 
.Milano.     1915.     L.  5. 

GaUoHi,  A.  :  Exercices  num^riques  de  physique 
et  de  chimie  a  I'usage  des  candidats  au  baccalaureat 
depliilosophie.  in-SvoVuibert.  Paris.  1915.  1  fr.  75. 

Jones,  H.  C.  :  The  electrical  nature  of  matter 
and  radioactivity.  3d  ed.  completely  rev.  N.  Y., 
Van  Nostrand.    8+212  p.  O.     1915.     $2  n. 


'-  Dissertations. 

[Prices  vary,  ranging  from  three  to  four  shillings.] 

J^    Poensgen,   R.  :    Ueber  die   Warmeiibertragung 
von  stromendem   iiberhitztem  Wasserdampf 
an  Rohrwandungen  und  von  Heizgasen  an  Wasser- 
dampf.    Muncben  (Techn.  Hochsch.).      1914.     88 

S.     4"  (8°). 

Ha     Berneis,  B.  :  Bestimmungen  der  spezifischen 
Warme    unvoUkommener    Gase  nach  der 
Durchstromungsmethode.   Heidelberg.  1914.  85  S., 
1  Taf.     8°. 

FricJce,  H.  :  Ueber  p^Togene  Azetvlenkondensa- 
tionen.   Braunschweig  (Techn.  H.).    1914.   30  S.  8^ 

Philippide,  St.  :  Ueber  die  Zersetzung  von 
^lineralol  lieim  Erhitzen  unter  Druck.  Karlsruhe 
(Techn.  Hochsch.).      1914.     48  S.     8°. 

III.    Balle,    G.  :     Zur  Kenntnis   der  Pschorrschen 
Phenantliren-Synthese.  Giessen.1914.  62  S.8°. 

Bonraih,  W.  :  Zur  Kenntnis  des  Acenaphtenchi- 
nous  mid  der  Naphtalaldelivdsiiure.  Giessen.  1914. 
45  S.     8=. 

Brett,  O.  -.  Beitrage  zur  Kenntnis  der  Derivate 
des  1-3-  und  1-4-Dibenzovlbenzols.  Stuttgart 
(Techn.  Hochsch.).      1914.     66  S.     S^ 

Brunig.  W.  :  Optische  Uutersuchungen  iiber  die' 
Konstitution  der  Nitrosoaniline  und  Nitroso- 
phenole.     Leipzig.      1914.     47  S.     8\ 

Grtiber,  W.  :  Ueber  die  Reduktion  des  Di- 
methylpyrons.     Munchen.      1914.     50  S.     S". 

.Jaroslauzcw,  A.  :  Jodierung  aromatischer  Koh- 
lenwasserstoft'e  niittels  Jod  und  Persulfat.  Giessen. 
1914.     30  S.     8\ 

Wirsing.  A.  :  Ueber  pp'-Azophenvl-alkylsulfide 
vmd  ihre  Derivate.     Giessen.     1914. "  50  S.     8°. 

jy^    Albert,    A.  :     Synthesen    in    der  Indol-  und 
ludigo-Gruppe.  Miinchen  (Techn. 

Hochsch.).   ^1914.     52  S.     8°. 

Fill-.  R.  :  Svnthetisclie  Versuche  im  Gebiet  der 
CarminsaurefarbstotYe.  GreifswalS.   1914.  61  S.  8°. 

Goldstcin.'E.  :  Ueber  das  Tetra-Amido-Diphenyl- 
Para-Azophenylen.   Munchen.   1914.  VIII,  64  S.  8°. 
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Official  Notices. 


NEW  CLASSIFICATION   OF  THE   MEMBERS 
OF  THE  SOCIETY. 

(See  this  Journal,  July  31st,  1915,  745). 
Out  of  2500  possible  replifs  to  the  Council's 
Classification  circular,  already  2000  have  been 
received.  The  information  furnished  will  be  of 
the  greatest  service.  The  ['resident  cordially 
thanks  those  menil)ers  who  have  so  promptly 
responded  to  his  request,  and  a-sks  those  who  have 
not  yet  sent  in  their  cards,  t-o  post  them  without 
delay,  so  that  the  work  of  sorting  and  classification  , 
niav  be  completed  at  an  early  date.  A  reply  card 
will  be  found  in  the  July  31st  number. 


THE   DISPOSAL   OF  NITRE   CAKE. 
A  Subject  for  Industki.\l  Research. 

The  question  of  the  disposal  of  nitre  cake  is 
engaging  the  attention  of  the  Admiralty.  More 
than  300  tons  of  it  are  being  produced  every 
week  in  Kent.,  and  large  stocks  have  accumulated, 
some  of  which  it  is  proposed  to  dump  into  the  sea. 
It  contains  aljout  17  per  cent,  of  available 
sulphuric  acid. 

The  Chemical  Socief  y  and  the  Society  of  Chemical 
Industry  have  lieen  asked  to  suggest  some  com- 
mercial use  for  this  material,  and  the  matter  ha,s 
been  handed  over  to  a  Special  Joint  Committee. 

There  have  i>een  several  proposals  for  dealing 
with  it,  some  of  which  are  in  actual  practice,  but 
the  amount  is  now  so  large  that  the  committee 
would  welcome  further  suggestions.  Among  the 
suggestions  already  made  are  the  following  : — 

1.  Heating  the  nitre  cake  with  common  salt, 
collecting  the  hydrochloric  acid,  and  afterwards 
treating  the  sodium  sulphate  in  the  black  ash 
furnace  in  the  usual  way.  The  demand  for  hydro- 
chloric acid  is  limited  and  saltcake  is  very  cheap. 

2.  Heating  with  magnesite  to  make  Epsom 
salts.  There  is  a  great  demand  for  this  in  the 
textile  industries. 


3.  Using  it  to  replace  sulpluiric  acid  in  the  manu- 
facture of  superphosphates. 

4.  Roasting  with  iron  scale  to  get  off  the 
availalUe  add  in  its  most  concentrated  form. 
This  requires  a  hit,'li  tenipcraturc.  and  tlie  action 
on  the  vessels  employed  is  consideral)le. 

5.  Use  in  making  and  glazing  slag  l)ricks. 

6.  Use  for  sprinkling  manure  heaps  to  fix  the 
anunonia. 

7.  Heating  with  mixed  sulphide  ores  to  extract 
the  zinc. 

The  Committee  invites  further  suggestions  for 
tlealing  with  nitre  cake  on  industrial  lines.  Com- 
inunications  should  be  addressed  to  the  under- 
signed at  the  Society's  Office,  Broadway  Chamliers, 
Westminster,   S.W. 

Charles  G.  Cresswell, 

Secretary. 


Obituary. 

BRYAN  CORCORAN. 

Bryan  Corcoran  was  born  in  London  on 
April  27,  1843.  In  1864  he  went  to  the  north 
of  England,  and  assisted  in  the  construction  of 
the  railway  from  Barnsley  to  Wakefield.  In 
1871  he  joined  the  firm  of  engineers  and  mill- 
wrights, bearing  liis  name,  which  has  been 
carried  on  since  1780  in  Mark  Lane.  An  expert 
in  the  science  of  milling,  he  was  constantly 
engaged  as  arbitrator  and  umpire  in  Hour  mill 
aflairs.  His  connection  with  this  Society  dated 
from  1890  ;  he  was  a  regular  attendant  at  tlie 
meetings  of  the  London  Section,  and  for  some 
time  served  on  the  Committee.  Since  1910  he 
had  been  a  memijer  of  the  Court  of  Common 
Council  of  the  City  of  Ijondon. 

He  died  on  August  4th,  at  Bexhill,  where  he 
had  gone  to  recuperate  after  a  severe  illness. 


Journal  and  Patent  Literature. 

Patkst  Specificatioss  may  be  obtained  by  post  by  remitting  as  follows ; — 

Enfflith. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
United  Staffs. — Is.  each,  to  the  Secretary  ()f  the  Society. 

Frmefi.—  l  (r.  05  c.  each,  as  follows  :    Patents  dated  1902  to   ri07  inclusive,  Belin  et  C'ic,  .'56,  Rue  Ferou  8,  Paris(Oe);    Patents 
from  1008  to  date,  L'lniprimerie  Naticjnale,  87,  Rue  Vieille  du  Temple,  Paris. 


I.— GENERAL;  PLANT;  MACHINERY. 

Fusible  tin  boiler  plugs  ;    An  investigation  of . 

(i.  K.  Burgess  and  P.  I).  Mcrica.  tJ..S.  Bureau 
of  Standards.  J.  Wash.  Acad.  Sci..  1915,  5, 
401 — 402. 

The  most  frequent  cause  of  failure  in  used  tin 
boiler  plugs  was  found  to  be  the  fonnation  of  tin 
oxide  either  at  the  fire  end  of  the  plug  or  as  a 
network  throughout  the  tin  filling.  Corrosion 
of  the  latter  kind  was  traced  to  the  presence  of 
zinc  in  the  tin  employed  ;  zinc  does  not  form 
a  solid  solution  with  tin,  but,  even  when  present 
to  the  extent  of  only  0-3  °„,  separates  out  as  a 
network  bounding  the  tin  grains,  on  prolonged 
heating  of  the  plug  at  about  180°  C.     Lead  and 


zinc  were  found  to  be  the  chief  impurities  in  tin 
plug  fillings,  and  since  all  the  "  failed  "  plugs  con- 
tained these  or  other  impurities,  it  is  concluded  that 
only  the  purest  grades  of  tin  (99-9%)  .should  be 
employed  for  this  purpose.  The  determination 
of  the  freezing  point  by  a  cooling  curves  method 
is  a  rapid  and  convenient  mearLs  for  ascertaining 
the  purity  of  tin  in  tin  plugs,  since  01  ";,  of  either 
lead  or  zinc  can  thus  be  detected. — W.  E.  F.  P. 

Patents. 

Dryimi  apparatus.  J.  W.  Dale,  Portland,  Oreg. 
U.S.  Pat.  1,144,817,  June  29,  1915.  Dateof  appl., 
Dec.  18,  1913, 

Heated  moistened  air  is  forced  into  the  chamber 
containing  the  material  to  lie  dried.     A  portion  of 
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the  air  is  withdrawn  from  the  chamber,  subjected 
to  a  spray  of  water,  and  then  returned  to  the 
drynig  chamber  through  a  separate  inlet  to  that  by 
which  fresh  air  is  supplied. — W.  H.  C. 

Evaporating  process.  T.  F.  Sanborn,  Assignor  to 
Sanborn  Evaporator  Co.,  New  York.  U.S.  I'at. 
1, 143,074, Junel5,1915.Dateof  appl.,Jan.l6,1912. 

A  HEATING  medium  {st^am-  is  passed  through  tlie 
tubes  of  an  evaporating  cell  containing  the  liquid 
to  be  evaporated,  and  the  uncondensed  portion  of 
the  heating  medium  is  \\ithdrawn  separately  and 
passed  through  the  heating  tubes  of  a  succeeding 
ceU.  — W.  H.  C. 

Evaporating  apparatus.  L.  P.  Bauer,  Pekin,  111. 
U.S.  Pat.  1,143,743.  June  22,  1915.  Date  of 
appl.,  AprU  29,   1911. 

A  v.\cuuM  or  other  evaporating  apparatus  is 
provided  with  a  number  of  hollow  discs,  spaced 
apart,  and  mounted  on  a  hollow  shaft  by  means  of 
which  steam  is  introduced  into  and  condensed  water 
withdrawn  from  the  discs.  The  shaft  and  discs  are 
supported  on  a  track,  so  that  they  can  be  with- 
drawn from  the  vessel.  Flexilile  bodies  are  inter- 
posed between  the  discs,  so  that  they  rub  against 
the  surface  of  the  discs  as  the  latter  are  rotated. 

— W.  H.  C. 

Evaporating  apparatus.  L.  P.  Bauer,  Pekin,  111. 
U.S.  Pat.  1,143.744,  June  22,  1915.  Date  of 
appl.,  April  29,  1911. 

The  apparatus  consists  of  a  number  of  vaciunn 
pans  connected  in  two  series  to  form  two  multiple 
effect  evaporators.  All  the  pans  of  both  series  are 
connected  together  so  that  they  can  intercom- 
municate.— W.  H.  C. 

Filtering  liquids  [water,  etc.];    Apparatus  for . 

J.  J.  Lassen  and  V.  F.  Hjort,  London.   Eng.  Pat 
16,185,  July  7,   1914. 

The  liquid  to  be  filtered  passes  in  succession, 
upwards  through  two  or  more  filters,  arranged  side 
by  side  in  a  tank,  and  separated  by  baffles.  Each 
fUter  has  a  gutter  near  its  upper  surface  which  com- 
municates by  means  of  a  valve  with  a  by-pass 
trough  at  the  side  of  the  tank,  so  that  any  filter 
compartment  may  be  cut  out  for  cleaning  without 
interfering  with  the  working  of  the  others. — W.  H.C. 

Separating  solids  from  liqiiids  :   Apparatus  for . 

J.  J.  Berrigan.  Orange.  N.F..  U.S.A.  Eng  Pat 
14,976.  June  23,  1914.  Under  Int.  Conv.,  June 
30,   1913. 

In  the  pressing  apparatus  described  in  Eng  Pat 
18,584  of  1912  (this  J.,  1913.  933)  a  gradually 
Increasing  pressure  is  apphed  to  the  material  iii 
the  bags  by  causing  a  gradual  angular  movement 
of  the  members  of  the  press  towards  each  other. 
The  faces  of  the  pressing  members  are  provided 
with  grooves  to  which  liquid  may  be  supplied. 
Two  or  more  bags  of  material  of  diflering  degrees 
of  fineness  are  used,  one  within  the  other,  the  inner 
bag  being  larger  and  made  of  coarser  material 
than  the  outer  bag.  'N'alves  are  provided  by  means 
of  which  the  bags  can  be  filled  and  emptied  while 
in  the  press. — W.  H.  0. 

Kiln;   Sectional .    G.  P.  Jlumma,  Assignor  to 

The  C.  W.  Ravmond  Co.,  Davton,  Ohio.  U  S 
Pat.  1.143„549,  June  15,  1915.  Date  of  appl  ' 
June  29,  1914. 

The  division  walls  of  the  kiln  are  provided  with 
gas  flues  {one  for  each  section)  which  communicate 
with  continuous  water-smoking  flues  in  the  side 
walls.— \V.  H.  C. 


Cooling  toivers.    P.  Uhde,  Breslau,  Germany.    Eng. 

Pat.  14,115.  June  11,  1914.    Under  Int'.  Conv., 

July  12,  1913. 
The  cooling  water  falls  from  a  distributor  on  to 
concentric  annular  trays  placed  one  below  the 
other  and  diminishing  in  size  downwards,  each  tray 
underlying  only  a  part  of  the  tray  above  it.  The 
water  overflowing  from  the  trays  is  led  by  suitable 
conduits  to  a  small,  central  reservoir  below. 

— W.  F.  F. 

Cooling  stacks  or  towers.     W.  W.  White,  London. 

Eng.    Pat.    19,646,    Sept.    10,    1914. 
The  liquid  flows  in  a  thin  layer  along  a  number  of 
oppositely   inclined   shallow   gutters   formed   of   a 
series  of  planks  arranged  in  a  tower,  and  is  cooled 
by  air  which  passes  between  the  gutters. — W.  H.  C. 

Stirring,  ayilating,  or  mi.iinf/  liquids  ;   Method  of  and 

apparatus  for .  B.  Goldman,  and  Galvanische 

Jletall-Papier  Fabrik.  Act.-Ges.,  Berlin.  Eng. 
Pat.  24,588,  Oct.  29,  1913. 
The  mixing  is  effected  by  the  combination  of  a 
rotating  vane  or  inclined  disc,  mounted  near  the 
bottom  of  the  containing  vessel  on  a  central 
vertical  shaft,  and  stationary  baffles  at  the  surface 
of  the  liquid.  The  latter,  which  only  just  dip  into 
the  liquid,  are  adjustable  vertically  to  suit  different 
quantities  of  liquid,  or  tlie  upper  stirrers  may  con- 
sist of  a  series  of  hinged  baffles  attached  at  different 
levels  to  the  sides  of  the  tank  and  so  arranged  that 
thev  can  be  swung  ovit  or  folded  back  as  required. 

— W.  H.  C. 

Mixing    and    ayitating    machines    and  appliances. 

D.  W.  R.  Read,  London.  Eng.  Pat.  2919,  Feb.  23, 

1915. 
The  mixing  pan  is  circvilar  in  section  and  concave 
inwards  towards  the  base,  which  is  arched.  The 
stirrer  has  one  edge  following  the  contour  of  the 
side  of  the  pan,  and  is  mounted  on  an  eccentric 
spindle  carried  by  a  bracket  on  a  shaft  which  is 
concentric  with  the  axis  of  the  receptacle.  The 
stirrer  is  revolved  bodily  about  the  axis  of  the  pan, 
and  at  the  same  time  rotated  in  the  opposite 
direction  about  its  own  axis  by  chain  and  sprocket 
gear  driven  by  change-speed  pulleys.  The  pan  is 
mounted  on  a  support  which  slides  vertically  on 
the  machine  frame. — W.  F.  F. 

Pulveriser.  F.  R.  Cornwall,  Assignor  to  Williams 
Patent  Crusher  and  Pulverizer  Co.,  St.  liOuis, 
Mo.  U.S.  Pat.  1,144.352,  June  29,  1915.  Date 
of  appl..  Nov.  30,  1910. 

The  hammers  of  a  rotary  hammer  mill  are  adjust- 
ably supported  on  discs  mounted  upon  the  shaft, 
and  locking  means  are  provided  to  hold  the 
hammers   rigidly    in   position. — W.  H.  C. 

Pulverising  and  mixing  soft  inflammable  materials  ; 

Process  and  apparatus  for .   W.  J.  Strawson, 

London.    Eng.  Pat.  1000,  Jan.  21,  1915. 

A  HOLLOW  cylinder  containing  a  cooling  liquid, 
a  roUer  and  a  number  of  spikes  similar  to  a  harrow 
are  mounted  in  a  frame  and  drawn  to  and  fro  over 
the  materials,  which  are  spread  on  a  suitable  floor. 
The  spikes  are  loosely  mounted  in  the  frame,  so 
that  they  have  a  jumping  or  chattering  motion. 

— W.  H.  C. 
Evaporating  apparatus.     W.  Wiegand.  Merseburg, 

Germanv.      U.S.   Pat.    1,145.728,  July  6,   1915. 

Date  of  appl..  Mar.  25,  1912. 

See  Eng.  Pat.  5944  of  1912  ;   this  J.,  1912,  707. 

Centrifugal  machines  for  separating  solid  substances 
from  liquids.  II.  Wade.  London.  Fiom  Jahn 
und  Co.,  Arns^^■alde,  Gei-manv.  Eng.  Pat.  9583, 
Apr.  17,  1914. 

See  U.S.  Pat.  1.124.907  and  Fi'.  Pat.  471.531  ;  this 
J.,   1915,  264,   410. 
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Kneading  and  mixing  mavhinen.  R.  Herbst,  and 
Ilallesohc  TciRtoil,  Knet-  u.  Miscbmaschincn- 
fal>r..  Hallo,  (icrmunv.  Knj;.  Pat.  12,570.  Mav 
21,   lOU. 

See  U.S.  Pat.  1,13.S,0.54  of  1015  ;  this  J..  1915,  648. 

Recovery  of  eneniy  expended  in  compressing  gases 
and  rapoiirs.    Kn^.  I'at.  18,922  of  1914.    See  Ha. 

Apparatus  for  supplying  air  to  furnaces,  especially 
lo  gas  generators.  Knff.  Pat.  9154  of  1914.  5pcII.\. 

Apparatus  for  healing   liquids   and   like   purposes. 
Eng.  Pat.  17.207  of  1914.     See  Hb. 

Centrifugal  strainers.    U.S.  Pat.  1,145,097.    SeeV. 

Drying  cylinders   \for   teMle  fabrics].      Eng.   Pat. 
15,072  of  1914.     See  V. 

Separating  the  constituents  of  air  or  other  gaseous 
mixtures.    Eng.  Pat.  24.735  of  1914.    See  VII. 

Means  for  removing  the  sintered  together  burnt 
material  from  kilns  or  the  like.  Eng.  Pat.  4539 
of   1914.      See  IX. 

Heating  furnaces.   Eng.  Pat.  20,929  of  1914.  See  X. 

Apparatus  for  the  filiraiion,  aeration,  and  gasification 
of  liquids.   Eng.  Pat.  19,901  of  1914.    See  XIXb. 
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Exportation   of  coal  and  coke. 

In  virtue  of  an  Order  in  Council  of  August  3rd. 
the  exportation  of  coal  and  coke  will  no  longer  be 
permitted  freely  to  Allied  countries  on  and  after 
August  13th  and  will  be  prohibited  to  all  destina- 
tions abroad  other  than  British  Possessions  and 
Protectorates. 

Applications  for  licences  to  export  these  com- 
modities to  prohibited  destinations  should  be 
addressed  on  a  special  form  to  the  War  Trade 
Department,  at  4,  Central  Buildings,  Westminster, 
London,  .S.W. 

By  an  Order  in  Council  of  July  30th.  the 
exportation  of  charcoal  and  peat  is  prohibited  to 
all  foreign  countries  in  Evirope  and  in  the  Mediter- 
ranean and  Black  .Seas,  other  than  France,  Russia 
(except  Baltic  ports),  Italy,  .Spain,  and  Portugal. 

Petroleum  ;    Nature  and  classification  of  the  [solid] 

paraffins  of and  methods  for  their  extraction. 

M.  A.  Rakuzin.  J.  Russ.  I'hvs.  Chem.  .Soc, 
1914.  46,  1544—1560.  J.  Chem.  .Soc,  1915, 
108,  i..  489. 

Petroleum  wa-s  centrifuged  and  filtered  through 
a  Chamberland  candle  and  tbrougli  various 
powdered,  porous  materials,  and  the  various 
products  separated  were  examined  microscopically. 
All  the  higher,  so-called  solid  paraffias.  resin,  and 
carbonaceous  matter  can  be  removed  from  petro- 
leum by  centrifuging  (compare  this  J..  1909,  789). 
When  boiled  in  a  reflux  apparatus  with  the  finely 
powdered  porcelain  of  a  Chamberland  candle, 
petroleum  loses  all  its  solid  paraffins,  but  tlie  resin 
IS  retained.  The  results  indicate  the  piesence  in 
petroleum  of  soft,  medium,  and  hard  paiatlins  of 
crystalline  structure  and  do  not  confirm  Zaloziecki's 
theory  (this  J.,  1888,  428),  according  to  which 
crude  petroleum  contains  only  amorphous  "  proto- 
paraffins,"  which  consist  of  isomerides  of  normal 
paraftins,  and  are  converted  into  crystalline 
"  pyroparalTins "  of  the  normal  series  on  dis- 
tillation. 


Petroleum  for  medicinal  purposes  ;    Production  of 

in    the    United    States.       U.S.    Conimerce 

Rcpt.  No.  179,  Aug.  2.  1915. 

The  cessation  of  imports  of  Russian  medicinal 
petroleum  has  stinuilated  great  interest  among 
.\merican  rcfhieis.  with  the  result  that  at  least  t^n 
sources  of  Aimricau  oil  arc  now  .ivailablc.  Tests 
made  by  the  Aniiiicaii  .Medical  Association  have 
.shown  no  apprecialilc  dillcrciuc-  in  the  therapeutic 
eflficiency  of  Russian  and  Amciican  oils.  That  the 
foreign  oil  has  not  previously  met  with  serious 
competition  is  attributed  to'  the  fact  that  the 
supply  was  ample  and  that  American  refinei-s 
confined  their  elTorts  rather  to  increasing  the 
supply  of  the  more  easily  refined  products,  siK'h 
as  gasoline  and  naphtha!  for  whii-li  the  demand 
continues  to  increase. 

Petroleum  production  of  the  icorld.    J.  D.  Northrop. 
U.S.   Geol.  Survey,   1915. 

The  accompanying  table  shows  the  marketed 
production  of  crude  petroleimi  in  the  various 
producing  countries  during  1913  and  1914.  ex- 
pressed in  barrels  of  42  galls.  : — 


1913. 

1914. 

Country. 

brls. 

brls. 

United  States 

248,446,230 

62,834,356 

25,902,439 

13,554,768 

11,966,857 

7,930.149 

7.818,130 

1,942,0()« 

2,133.201 

995,764t 

94.035 

503,616 

228,080 

47,256 

270,000t 

265,762,535] 

Russia 

Mexico    

Roumania , 

Dutch  East  Indies 

67.020,522  ' 
21,188,4271 
12.826,579  1 
1 2,705,208' 

India  

8,000,000t 

(Salicia 

5,033,350t 

Japan    

Peru 

2.738,378t 
1.917,802 

liermany 

Kgypt  

Trinidad 

995, 764 1 

777,038 

643,533 

214,805 

Italy   

39,548 
620,000$ 

Total  

384,667,550 

400,483,489 

•  Includes  British  Borneo,     t  Estimated.     J  Includes  Formosa. 
§  Includes  600,000  barrels  produced  in  .4rgcntina. 

Russian  petroleum  industry  in  1914.    Ch.  of  Comm. 

J.,  Aug.,  1915. 
The  war  has  had  little  or  no  efTect  either  on' the 
output  of  petroleum  or  on  the  markf^t  demand.  The 
production  has  continued  dining  the  latter  months 
of  1914  as  strong  as  during  the  previous  year. 
The  decrease  on  the  year's  output  was  due  to 
labour  troubles  in  the  sununer  when,  in  the  space  of 
two  montlis.  the  production  was  reduced  as  a 
result  of  strikes  bv  700.000  tons.  The  total 
output  in  1914  was  8.900.000  tons  against  9.000,000 
in  1913.  The  maximum  output  was  in  1904— 
10-5  million  tons,  when  it  suddenly  fell  in  1 905  to  7-3 
million  tons.  Since  then,  with  the  opi  ning  of  new 
oil  fields,  the  production  has  steadily  increased 
year  by  year.  The  petroleum  yield  from  the  oil 
fields  on  the  Apsheron  Peninsula,  in  Surakhany 
and  Binagadi.  on  the  Island  of  Svatoi.  at  .Maikop,  in 
the  Urals,  in  the  Ferghana  Territory  and  (irozny, 
was  estimated  at  3-2  million  tons,  so  that  the  output 
from  the  old  Baku  deposits  in  1911  was  but  5-7 
million  tons,  against  9!)  millioiLS  in  1904. 

The  decrease  in  the  output  from  tin;  old  Baku 
deposits  is  not  only  due  to  a  diminution  of  the 
fountains,  but  also  to  smaller  quantities  of 
pumped  oil  ;  the  actual  decrease  in  output  owing  to 
the  diminishing  quantity  of  oil  was  6-8%.  In  the 
Grozny  region,  which  is  the  most  important  after 
Baku,  about  1,000.000  tons  of  oil  was  extracted  ; 
in  1904  the  quantitv  was  I)ut  (540.000  tons.  The 
Ural    oil    production    was    about     274,000    tons, 
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against  113,000  in  1913.  Maikop  yielded  but  64,000 
tons.  Boring  operations  in  the  new  regions  of 
Surakliany,  Grozny,  and  the  Urals  were  greater 
last  year  than  in  1913,  but  less  boring  was  done  on 
the  old  Baku  fields. 

Owing  to  the  stoppage  of  export  the  operations 
of  the  oil  works  diminished  as  shown  bv  the  figures 
for  10  months  in  1913  and  1914  : — 


Millions  of  tons. 

1913. 

1914. 

Kerosene 

Mazut  fuel  

Other  products 

1-09 
2-56 
0-51 

0-96 
2-35 
0-42 

Petroleum  in  Papua.     Bull.  Imp.  Inst.,  1915,  13, 
185—189. 

Petroleitm  has  been  discovered  at  various  places 
in  the  neighbourhood  of  the  "S'aUala  river,  and  the 
geological  features  of  the  oil  field  have  been 
examined  (Wade,  RefoH  on  Petroleum  in  Papua 
1914),  but  extensive  drilling  operations  have  been 
postponed  until  more  knowledge  of  the  geological 
conditions  has  been  gained.  A  sample  of  the  crude 
petroleum  consisted  of  a  reddish-brown,  moljile 
oil,  showing  a  blue  fluorescence  ;  sp.gr.  at  15°  C, 
0-802;  bromine  absorption,  3-27 °o  by  weight; 
flash  point  (Abel-Pensky  closed  test),  below  20'  C.  ; 
paraffin  wax,  about  2  %.  On  fractional  distillation 
the  oil  yielded  32-5  °o  by  vol.  of  water-white  light 
petroleum,  b.pt.  below  150^  C,  sp.gr.  0-758.  flash 
point  below  20°  C,  and  58-7 °o  of  pale  veUow  kero- 
sene, b.pt.  150° — 300°  C  sp.  gr.  0-822."  flash  point 
57°  C.  In  regard  to  yields  of  distdlation  products 
the  oil  resembles  Sumatra  crude  petroleum  (Red- 
wood, Petroleum,  1913,  vol.  i.,  p.  234). — A.  S. 

Thermal  study  of  the  carbonisation  process.  HoUings 
and  Cobb.     See  IIb. 

P.\TEXTS. 

Coal,  cohe  or  the  like  ;    Presses  for  hriquettincj . 

E.  C.  R.  JIarks.  London.  From  Jlaschinenbau- 
Anstalt  Humboldt.  Cologne-Kalk.  Germanv 
Eng.  Pat.  3985,  Feb.  16,  1914. 

Small  briquettes  are  made  by  passing  the  material 
on  a  travellLng  baud  under  a  plunger  which  presses 
it  into  an  undivided  flat  cake,  and  then  imme- 
diately, and  in  the  same  mould,  under  a  second 
plunger  which  cuts  it  into  the  required  blocks 

— W.  F.  F. 

Fuel  for  internal  combustion  engines  ;    Process  for 

producing .    T.  Franke.  London.    Eng.  Pat 

28,072,  Dec.  5,  1913. 

The  fuel  consists  of  a  mixture  of  unrefined 
aliphatic  "  carbinols  "  produced  from  raw  peat 
(i.e..  fusel  oil  and  lower  alcohols),  and  about  50% 
of  aliphatic  Indrocarbons  of  high  calorific  value, 
such  as  peat  oil.  kerosene,  or  their  distillates,  the 
substances  being  preferably  mixed  as  gases  durine 
distillation.— W.  F.  F. 

Retorts  or  ovens  for  carbonising  coal.  F.  L.  Slocuin 
Pittsburg,  Pa.,  U.S.A.  Eng.  Pat.  18,'>15' 
Aug.   1,   1914. 

In  a  retort  for  the  continuous  carbonisation  of 
coal  under  pressure  produced  bv  forcing  fresh  coal 
into  the  retort,  a  constriction  is  formed  just  below 
the  feed  openmg.  to  prevent  the  expansion  of  the 
pla,stic  coal  when  the  pressure  is  relieved  durinc' 
the  mtroduction  of  a  fresh  charge. — W.  F  F        "^ 


Vertical  retorts  for  coniiniious  carbonisation  of  coal 
or  the  like;  Discharging .  A.  McD.  Duck- 
ham,  Asht«ad.  Surrey.  Eng.  Pat.  21,191, 
Oct.   19,   1914. 

The  lower  end  of  the  retort  has  a  water  seal 
consisting  of  a  suspended,  oscillating  trough,  and 
a  fixed,  vertical  scraper  by  means  of  which  the 
contents  of  the  trough  are  divided  into  two 
approximately  equal  parts  and  discharged  over 
opposite  edges,  alternately,  during  oscillation. 
AJternatively,  one  side  of  the  retort  is  made  longer 
than  the  other  and  extends  nearly  to  the  flat 
bottom  of  a  water  trough  having  a  vertical  and  an 
oblique  side  ;  the  trough  is  oscillated  by  horizontal 
movement  upon  a  roller,  so  that  the  contents  are 
continuously  pushed  up  the  sloping  side  and 
discharged  over  the  edge,  by  the  scraping  action  of 
the  longer  side  of  the  retort. — W.  E.  F.  P. 

Gas   generators  ;     Apparatus  for   supplying  air   to 

furnaces,  especially  to .    Poetter  G.  m.  b.  H., 

Dusseldorf.  Eng.  Pat.  9154,  Apr.  11,  1914. 
Under  Int.  Conv..  Oct.  14,  1913. 
Me.\ns  are  provided  whereby  a  steam-jet  air 
injector  is  brought  into  operation  automatically  in 
the  event  of  the  failure  of  the  usual  power-driven 
blowing  device,  and  made  inoperative  when  the 
latter  is  re-started. — W.  E.  F.  P. 

Gas-generating  furnace.  W.  C.  Loudon,  St.  Louis, 
Mo.  U.S.  Pat.  1,145.327,  Julv  6,  1915.  Date  of 
appl.,  Sept.  28,  1912. 

The  furnace  consists  of  a  vertical  casing  containing 
a  number  of  horizontal  gas-retorts  arranged  in 
tiers  above  a  fire-box,  at  each  side  of  which  is  a 
vertical  series  of  horizontal  flues.  Air,  admitted  at 
the  base  of  the  structure  and  preheated  by  travers- 
ing spaces  around  the  horizontal  flues,  is  mixed 
with  the  gases  from  the  fire-box  and  the  mixture 
discharged  into  combustion  chambers  which  com- 
municate with  the  horizontal  flues.^W.  E.  F.  P. 

Furnaces  for  the  destructive  distillation  of  carbona- 
ceous substances.  W.  W.  Crawford,  London. 
Eng.  Pat.  18,437,  Aug.  8,  1914. 

The  furnace  consists  of  a  number  of  radial  retort 
chambers  with  alternate  heating  chambers,  the 
whole  being  mounted  on  a  framework,  which  is 
power-driven  through  a  rack  ring  and  pinion,  and 
rotates  on  a  circidar  raU.  Radial  gas  burners  are 
mounted  by  a  swivel  joint  on  a  central  supply  pipe> 
so  that  distillation  takes  place  continuously  during 
rotation.  The  doors  at  the  top  and  bottom  of  th& 
retorts  are  opened  automatically  by  a  trip  device, 
the  lower  door  closing  after  the  contents  are  dis- 
charged, and  the  upper  door  remaining  open  while 
a  fresh  charge  Ls  introduced. — W.  F.  F. 

Gas  retorts  ;    Means  for  charging  and  discharging 

.     H.   J.  Toogood,  and  R.  Dempster  and 

Sons,  Ltd.,  EUand,  Yorks.     Eng.  Pat.   17,117 
July  20,  1914. 

In  a  machine  having  a  ram  or  pusher  for  dis- 
charging the  retorts,  and  a  charger  of  the  projector 
type,  the  discharging  ram  is  entuely  withdrawn 
before  the  fresh  charge  is  introduced.  The  pro- 
jector is  arranged  between  the  side  cheeks  of  the 
ram,  and  forces  the  coal  through  an  aperture  in 
the  ram  head  into  the  retort. — W.  F.  F. 

Peat  gasification.     T.  Rigby,  Dumfries,  and  Wet- 
carbonizing,   Ltd..   London.      Eng.  Pat.   16  918 
July  10.  1914. 

Press  cakes  of  peat,  obtained  as  described  in  Eng 
Pat.  17,610  of  1911  (this  J.,  1912,  1171)  and  con- 
taining about  65 — 70  °{,  of  water,  are  conveyed  to 
a  rotary  screen,  from  which  the  fine  material  passe 
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to  disintegrators  and  is  tlipn  briquetted.  The 
larger  lumps  pass  from  a  hopper  provided  with  an 
adjiistal)le  door  to  a  jig  conveyor  operated  liy  nn 
oloctrie  motor,  and  tlienee  to  a  second  rotary 
screen.  Tlie  larger  lumps  are  conveyed  to  a  mixing 
hopper  where  they  are  mixed  with  peat  l)riquettcs 
containing  ahout  .">"„  of  water,  which  have  been 
subjected  to  similar  treatment.  The  moisture 
content  of  tlie  mixture  wliiili  passes  to  the  pro- 
ducer is  adjust<(l  by  tlie  iipeiiiiigs  of  tlie  two 
hopper  doors,  and  kept  const^int  liy  the  intercon- 
nection of  the  switches  controlling  the  jig  conveyor 
motors. — W.  F.  F". 


Gaa  washers  ;    Cenlriftigal  ■ 
Munich,   (iernianv. 
mil.     Addition  to  Eng.   I'at.  22.133,  Sept.  27, 


H.   E.  Theisen, 
Eng.   Pat.   0618,  Apr.   18, 


lUlO,  as  improved  upon  or  modified  by  Eng.  Pat. 

27,096,  Dec.  0.  1011  (this  J.,  1911,  1045  ;    1912, 

1020). 
ApP-^R.^TTS  of  the   kind   described   in   the   earlier 
patents  is  modified  for  the  purification  of  small 
quantities  of  gas  very  rich  in  tar.     A  disintegrator 


of  the  fixed  and  revolving  liar  type  is  combined 
with  a  fan  having  an  axial  prolongation,  c,  an 
additional  wa.sbing  surface,  e'  and  a  tar  gutter  as 
at  F  or  pi.  The  pure  gas  is  withdrawn  by  the 
fan  blades,  c'.  In  a  modification,  the  parts  c,  c', 
of  the  fan  are  separated  by  an  annular  disc  pro- 
jecting inwards  from  the  casing,  and  additional 
peripheral  vanes  arc  provided  on  the  fan  in  the 
space  Ijetween  the  blades,  c,  and  the  disc. 

— W.  F.  F. 

Gases  and  vapours  ;    Method  of  and  means  for  the 

recovery  of  energy  expended  in  compressing . 

L.  de  Florez,  and  Hall  Motor  Fuel,  Ltd.,  London. 
Eng.  Pat.  18,922,  Aug.  21,  1014. 
The  compressed  mixture  {e.g.,  natural  gas  or  gases 
from  the  cracking  of  oil)  is  pa.ssed  through  a  surface 
conden-ser  to  a  water-cooled  condenser  and  a  re- 
ceiver for  the  condensate.  The  uncondenscd  gas 
passes  back  from  the  second  condenser  to  the  fii-st . 
where  it  receives  heat  from  the  compres.sed  mix- 
ture, and  is  then  employed  in  a  working  cylinder 
to  assist  in  the  compressing  operation. — W.  F.  F. 

Powdered  fuel  ;    Process  for  burning  — .     Method 

of  condxtcting  combustion.  Process  of  combustion. 
II.  L.  Doh'erty,  New  York.  U.S.  Pats.  (.\) 
1,145,356,  (B)  1,145,357,  and  (c)  1,145,358,  July 
6,  1915.  Dates  of  appl.,  Dec.  31,  1900,  .Tan.  17, 
1011,  and  Jan.  17,  1011. 
(.\)  The  fuel  is  suspended  in  a  current  of  combus- 
tion gases  containing  less  oxygen  than  is  neces- 


sary to  form  a  combustible  mixture,  and  dis- 
charged into  a  combustion  chamber  into  which  it 
induces  air  in  the  foriu  of  a  conical  aniiuhis  so  as 
to-give  a  prolonged  llaiiic  (n)  .\  mixture  of  ^ati 
ana  excess  of  air  is  ignited  and  the  llame  main- 
tained continuously  at  approximately  uniform 
temperature  by  iidding  alternate  portions  of  gas 
and  air,  each  in  excess,  (c)  (ias  and  air  are  intro- 
duced alternately  at  opposite  eiuls  of  alt«'rnate 
lieating  flues  of  a  coke  oven,  al  suili  luessures  as  to 
maintain,  in  conjunction  with  the  draught,  a 
pressure  equal  to  or  slightly  above  that  in  the 
oven. — W.  F.  F. 

Carbon  monoHde  ;  Effecting  the  removal  of from 

gas  viixlures.  J.  A'.  Johnson.  Ix>ndon.  From 
Badische  Anilin  und  >Soda  Falir.,  I.udwigshafen, 
Germany.    Eng.  I'.at.  0271,  April  14,  1014. 

To  prevent  injury  to  metal  (e.g.  iron)  vessels  which 
are  used  in  the  absorption  of  carbon  monoxide 
from  gas  mixtures  at  or  aljove  atmosplieric  pres- 
sure, ammoniacal  solutions  of  cuprous  oxide  con- 
taining little  or  no  halogen  are  used.  In  preparing 
the  solutions,  no  acid  or  only  a  weak  acid  such  as 
carbonic  or  an  organic  acid  is  vised. — W.  F.  F. 

Carbon  monoHde  ;  Separation  of from  gas  mix- 
tures.   J.  Y.  Johnson,  I^ondon.    From  Badische 
Anilin  und  Soda  Fabrik,  l,udwigshafen-on-Rhine, 
Germany.    Eng.  Pat.  20,(iU).  Oct.  (i,  1014. 
In  separating  carbon  monoxide  from  gas  mixtures 
by  treating  at  or  above  atmospheric  pressure  with 
an  ammoniacal  solution  of  a  cuprous  compound, 
oxygen,  or  air  or  otlier  gas  containing  oxygen  is 
introduced  to  prevent  the  separation  of  metallic 
copper    and    partially    to    oxidise    the    absorbed 
carbon  monoxide  to  dioxide. — W.  F.  F. 


-from 


Light  hydrocarbons  ;  Process  for  obtaining 

heaini  hydrocarbons.  E.  Graefe  and  R.  vi»i. 
Walther,  Dresden.  Eng.  Pat.  25.510,  Nov.  7,  1913. 
Petroleum  oil  is  heated  to  a  liigh  temperature 
under  a  pressure  of  20  to  50  atmos..  produced  by 
its  own  vapour,  until  decomposed,  and  then 
distilled  under  the  same  pressure.  Both  opera- 
tions mav  lie  carried  out  in  the  same  apparatus, 
and  the  distillation  may  lie  made  fractional  by  tho 
use  of  a  connected  series  of  apparatus.— C.  A.  >1. 

Hydrocarbons;    Treatment  of .    L.  Hirschberg, 

and  Potential  Develoiiments,  Ltd.,  London. 
Eng.  Pat.  4573,  Feb.  21.  1011. 
Finely  divided  liquid  or  vaporised  heavy  hydro- 
carbons are  brought  into  contact  with  a  heated 
catalyst  consisting  of  light,  bulky  cliromium  oxide 
obtained  bv  calcining  chromium  salts  which  have 
volatile  bases  (e.g..  ammonium  chroinate  or  bi- 
chromate) with  or  without  ..ther  <ata  ysts  and 
the  resulting  lighter  hydrocarbons  <'«'|^'lf  ^^'''jjj- 

Peat  ;  Process  for  utilising  the  liquid  associated  tcith 
_^  N  Testrup  and  M.  A.  Adam,  London, 
and  T.  Rigby  and  G.  W.  Andrews,  Dumfries. 
Assignoi-s  to  Wetcarbonizing  Ltd..  London 
US  Pat.  1,145,005,  July  6,  lOlo,  Date  of 
appi.,  Jan.  27,  1014. 

See  Eng.  Pat.  2283  of  1913  ;    this  J.,  1914,  543. 

Producer  gas  from  bituminous  fuels  ;  Production  of 

.    Dellwik-Fleis.her  Wa.ssergas  Cies.,  Fiank- 

fort,  Germany.  Eng.  Pats.  303.  Jan.  5,  1914 
(under  Int.  Conv.,  Mar.  12,  1913),  and  884, 
Jan.  12,  1914. 

See  Fr.  Pat.  466,422  of  1913  ;   this  J.,  1914,  585. 
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Gas  ;    Apparatus  for  generating  or  producing . 

W.  R.  Degenhardt,  London.  Eng.  Pat.  19,052, 
Sept.   10,   1914. 

See  U.S.  Pat.  1,128,8.58  of  1915  ;  this  J..  1915,  346. 
Provision  is  made  for  introducing  superheated 
steam  and  air  to  the  top  of  the  generator  chamber. 

Gas  liquor;    Method  of  treating  the in  small 

gas  works.  Berlin-Anhaltische  Maschinenbau- 
A.-G.,  Berlin.  Eng.  Pat.  4243,  Feb.  18,  1914. 
Under  Int.  Conv.,  Oct.  21,  1913.  Addition  to 
Eng.  Pat.  4242  of  1914,  dated  May  9,  1913. 

See  Ger.  Pat.  272,985  of  1913  ;   this  J.,  1914,  685. 

Fractional  distillation  of  mixtures  of  liquids  having 
different  boiling  points  [e.g.,  petroleum] ;  Con- 
tinuous  .     E.  Barbet  et  FUs  et  Cie.,  Paris. 

Eng.  Pat.  9088,  Apr.  9,  1914.  Under  Int.  Conv., 
Apr.  12,  1913. 

See  Ft.  Pat.  468,068  of  1913  ;    thLs  J.,  1914,  954. 

Light  hydrocarbons  from  heavy  hydrocarbons  ;  Manu- 
facture of .    F.  Bergius,  Hanover,  Germany. 

Eng.  Pat.  4574,  Feb.  21,  1914.  Under  Int. 
Conv.,  May  5,  1913. 

See  Fr.  Pat.  470,551  of  1914  ;    this  J.,  1915,  167. 

Manufacture  of  hydrogen.      Eng.    Pat.   25,710   of 
1913.     See  VII. 

Producing  dry  pulverulent  compounds  of  mineral  oils 
or  wax  and  malt  extract  or  malto-dextrin.  Eng. 
Pat.  26,390  of  1913.    See  XVIII. 

Apparatus  for  detecting  the  presence  of  fire  damp 
and  other  gase.'i.  Eng.  Pat.  18,280  of  1914.  See 
XXIII. 

Apparatus  for  testing  [flue]  gases.    Eng.  Pat.  3885 
of  1914.  See  XXIII. 

Means  for  detecting  the  presence  of  injurious  gases  in 
mines  and  like  places.  Eng.  Pat.  25,412  of  1913. 
See  XXIII. 


UB.— DESTRUCTIVE  DISTILLATION  , 
HEATING;    LIGHTING. 

Carbotiisation  process;    Themuil  study  of  the . 

H.  Hollings  and  J.  W.  Cobb.   Chem.  8oc.  Trans., 
1915,  107,  1106—1115. 

A  FURTHER  discussion  of  results  already  presented 
(this  J.,  1914,  685).  Thermal  phenomena  at  low 
temperatures  are  only  marked  in  the  case  of 
cellulose  and  coals  in  which  the  degi'adation  of 
cellulose  is  incomplete  and  the  oxygen  content 
high,  whilst  phenomena  at  high  temperatures  are 
most  pronounced  with  anthracite  and  coals  of  low 
oxygen  content.  The  follo^ving  correlation  of 
chemical  and  thermal  stages  is  suggested  :  ( 1 ) 
Below  400°  C.  cellulose  shows  a  strong  exothermic 
reaction,  commencing  at  345°  C,  but  this  is  very 
much  weakened  in  dehydrated  cellulose  and  lignite 
and  is  absent  in  coals.  It  is  presumably  connected 
with  the  loss  of  hydroxyl  groups,  and  consequent 
molecular  condensation  in  the  residue.  (2) 
Between  400°  and  600°  C.  the  characteristic  differ- 
ences of  the  types  of  coal  are  manifested.  Oils, 
unsaturated  hydrocarbons,  higher  paraffins,  and 
oxygenated  compounds  are  produced,  in  quantity 
and  natvire  dependent  on  the  kind  of  coal,  and 
thermal  plienomena  are  varied  in  a  corresponding 
degree.  (3)  Between  600°  and  800°  C.  methane  is 
evolved  and  the  process  is  decidedly  exothermic, 
the  production  of  methane  appearing  to  be  the 
main  exothermic  reaction  during  the  carbonisation 
process.  (4)  Above  800°  C.  the  process  is  thermally 
neutral  or  slightly  endothermic,  the  main  product 
being  hydrogen.   A  "  heating  curve  "  and  ultimate 


analysis  are  given  for  each  material  examined.  A 
comparison  of  the  heating  curves  of  coal  with  those 
of  the  soluble  and  insoluble  fractions  obtained  by 
extracting  the  same  coal  with  pyridine,  supports 
the  view  that  prolonged  extraction  with  this 
solvent  effects  partial  decomposition.  (See  also 
Vignon,  this  J.,  1913,  76  ;   Bantlin,  1914,  129.) 

— F.  SODN. 

P.\TENTS. 

Charcoal  ;     Process  for   producing   and   revivifying 

decolorising .  J.  Wunsch,  Skrivan,  Bohemia. 

Eng.  Pat.   10,126.  April  24,   1914.     Under  Int. 
Conv.,  May  2,   1913. 

Carbonaceous  material,  such  as  wood,  cellulose, 
starch,  coal,  offal,  etc.,  or  a  mixture  of  spent  de- 
colorising charcoal  with  cellulose,  is  heated  in  an 
open  vessel  with  excess  of  anhydrous  zinc  chloride 
until  the  latter  commences  to  volatilise.  The 
fused  mass  is  then  cooled,  crushed,  and  lixiviat«d 
in  a  filter  press  with  hot  water  containing  hydro- 
chloric acid,  the  resulting  solution  being  utilised 
for  the  treatment  of  a  further  charge  of  raw 
material. — W.  E.  F.  P. 

Heating    liquids    and    like    purposes ;     Apparatus 

for .     A.  Kay  and  F.  Lomax,  Manchester. 

Eng.  Pat.  17,207,  July  21,  1914. 

The  apparatus  consists  of  a  series  of  vertical 
metal  trays  provided  with  ribs  on  one  side  to  guide 
the  liquid  in  a  zig-zag  channel  over  the  face  of 
the  plate,  and  baffles  on  the  opposite  side  to  dis- 
tribute the  heating  medium.  Between  each  pair 
of  trays  is  a  metal  plate  which  separates  the  liquid 
from  the  heating  medium,  and  suitable  ports  are 
provided  in  the  trays  and  plates  so  that  the  liquid 
finds  a  continuous  passage  throvigh  the  apparatus. 
Hot  gases  from  a  burner  underneath  pass  through 
the  alternate  chambers,  which  do  not  communicate 
with  one  another. — W.  F.  F. 

Filaments ;     Supports    for    electric    incandescence 

lamp .     G.  Ijiidecke,  and  The  Brimsdown 

Lamp    Works,     Ltd.,    Brimsdown,    Middlesex. 
Eng.  Pat.  27,157,  Nov.  25,  1913. 

The  support  comprises  a  wire  of  an  alloy  of  nickel 
and  tungsten  containing  up  to  50%  of  the  latter. 

— B.  N. 

Furnaces  for  the  destructive  distillation  of  carbon- 
aceous sul)stances.  Eng.  Pat.  18,437  of  1914. 
See  IlA. 

Metals  [tungsten]  and  method  of  manufacturing 
them.    Eng.  Pat.  15,961  of  1914.    See  X. 

Heating  furnaces.  Eng.  Pat.  20,929  of  1914.  See  X. 

Apparatus  for  the  destructive  distillation  of  sewage 
sludge.    Eng.  Pat.  10,071  of  1914.    See  XIXb. 

Destructor  furnaces  or  stoves.    Eng.  Pat.  19,334  of 
1914.     See  XIXb. 

Destructor  apparatus  for  treating  fcecal  or  other 
sewage  matter.  Eng.  Pat.  19,561  of  1914.  See 
XIXa. 


m— TAR   AND   TAR    PRODUCTS. 

Acermphthylene  and  its  derivatives.     B.  Campbell. 
Chem.  Soc.  Trans.,  1915,  107,  918—921. 

Acenaphthylexe.  CijHjy  obtained  by  passing  the 
vapour  of  acenaphthene  through  a  red-hot  silica 
tube,  crystallises  from  alcohol  in  square  yellow 
plates,  m.pt.  93°  C.  In  carbon  tetrachloride 
solution  it  is  converted  by  chlorine  into  1.2- 
dichloroacenaphthene,  m.pt.   115°  C,  crystallising 
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from  petroleum  spirit  in  (tlistening  white  plates 
and  from  alcoliol  in  needles,  and  yieldinp  naphlhalir 
aoid  on  oxidation  with  potassium  permanpanato. 
Oiehloroaoenaphlhene  when  hoiled  with  alco- 
holie  sodiiuu  ethoxide  yields  monochloroace- 
naphthene  as  a  yellow  oil.  .Vcenaphthylene  is 
convert ed  l)y  iodine  at  tlie  ordinary  temperature 
into  polyaeenaphlhylene. — T.  (". 

Abaorplion  spectra  of  motiosubstilutcil  benzene 
conipounih.  tind  the  benzene  siibKtitulion  taie. 
K.  ('.  V.  Halv  and  K.  O.  Trvhorn.  ('hem.  See. 
Trans.,  liU.J."  107,  IO.-)8— 107(1. 

Wherk  the  two  RTOups  of  disuhstituted  derivatives 
of  benzene  are  electro-positive,  the  /;«r((-isomeride 
shows  the  most  pronounced  absorption  band  ; 
on  the  authors'  hypcithesis  that  this  indicates  the 
most  open  force  field,  the  reactivity  will  be  most 
pronounced  in  the  /x/rn-position.  and  hence,  if  a 
mono-substituted  l)enzene  compound  shows  a 
pronounced  absorption  band,  it  will  give  fxira- 
disubstituted  derivatives.  Conversely  if  a  mono- 
substituted  benzene  derivative  shows  a  feeble 
absorption  band,  such  a  compountl  will  tend  to 
give  mc/<i-disulistituted  derivatives.  Bearing  in 
mind  that  it  is  the  absorption  powers  of  the  pure 
homogeneous  substances  and  not  of  their  dilute 
.solutions  which  are  in  ((uestion.  since  the  reactions 
involving  the  entry  of  a  second  substituted  group 
are  carried  out  with  the  pure  compound  or  with  a 
very  concentrated  solution,  observations  of  the 
al)sorption  curves  of  numerous  lienzene  derivatives 
showed  that,  with  but  one  or  two  exceptions,  the 
above  deductions  from  the  force  field  theory  are 
substantially  in  accord  with  the  facts. — G.  F.  M. 

Chlorinated    amines;      Formation     of bi/     the 

redaetion  of  nitro-eompoxinds.  W.  G.  Hurst 
and  J.  F.  Thorpe.  Chem.  See.  Trans..  1915, 
107,  !t34— 941. 
3-riiLOHO-;)-pnENETiDiNE  was  obtained  in  90";, 
yield  by  the  reduction  of  p-nitrophenetole  with 
tin  and  concentrated  hydrochloric  acid,  whilst  the 
reaction  proceeded  normally,  with  production  of 
p-phenetidine.  when  dilute  hydrochloric  acid 
wa.s  used.  The  chlorinated  amine  was  separated 
from  traces  of  the  unclilorinated  base  by  extracting 
the  aqueous  solution  of  its  acetate  with  ether. 
It  forms  a  colourless  liqiiid,  b.pt.  lfil-.5°C.  at 
3.3  mm.  fooled  in  ice  it  forms  colourless  needles 
which  melt  at  21''('.  On  acetylation  with  acetic 
anhydride  it  gives  3-chlorophenacetin.  m.pt.  90°  C. 
The  compound  described  hv  Orton  and  Jones 
(Chem.  .Soc.  Trans..  100!).  95,  115(i)  under  this  name 
is  actually  2-chlorophenacetln.  3-Chlorophenacetin 
when  treated  with  .iluminiimi  chloride  in  benzene 

•  solution  is  hydrolysed  to  3-chloro-l-acetamino- 
phenol.  forming  prisms  of  m.pt.  121°  C.  The  corre- 
sponding derivatives  of  anisidine  were  also  pre- 
pared. 3-C'hloro-fj-aDisidine  is  a  feeble  base,  boiling 
at  1.5(5°  at  31  mm.  pressure.  Its  acetyl-derivative 
melts  at  1 14°  C.  The  action  of  aceto-acetic  ester  on 
these  chlorinated  bases  residted  in  the  formation 

,  of  derivatives  of  the  type.  RXH.CO.NHR.  where  R 
is  a  chloroethoxyphenyl-group. — G.  F.  M. 


New  reaction  of  compounds  eon- 

.     A.    E.    Tschitschibabin    and 

Russ.  I'hys.  Chem.  Soc,  1914. 

J.  Chem.  Soc,   1915,   108,  i.. 


Pyridine  nucleus  ; 

taining    the 

O.  A.  Zeidc    J. 

46,  121B— 123(i. 

590—591. 

The  action  of  sodamide  on  pyridine  at  a  tem- 
perature not  exceeding  120°  C.  and  sub.sequent 
decomposition  of  the  product  with  water  yields 
2-aminopyrldine  in  "0"^  yield.  With  methyl 
iodide  and  2-methylpyridine.  sodamide  yields 
principally  6-dimethylamino-2-methylpyridine. 
The  action  of  sodamide  on  pyridine  may  proceed 
still  further,  both  a-hydrogen  atoms  being  replaced 
with     formation    of     2.6-diaminopyridine,     m.pt. 


122°  C,  which  is  obtained  in  good  yield  and  serves 
as  the  initial  product  for  the  preparation  of  a 
series  of  new  derivatives  of  pyridine.  It  may 
be  comliined  with  diazo-compoimds.  such  as 
(hat  of  Hi-phenylcnediainlne.  giving  (rue  azo-dyes. 
The  reaction  of  pyridine  derivatives  with 
sodamide  proceeds  best  in  presence  of  a  solvent 
neutral  to  sodamide.  such  as  toluene,  xylene,  or, 
in  ea.ses  where  a  higher  temperature  is  required, 
dried  vaseline  oil.  The  latter  and  certain  other 
solvents,  particularly  dimethylaniline.  facilitate 
the  reaction,  owing  (o  the  fact  (liat  the  sodium 
derivatives  of  amines  are  soluble  in  them,  the 
reaction  thus  proceeding  in  a  homogeneous 
medium.  Access  of  atmospheric  oxygen  must  be 
prevented  during  (he  reacdon.  Water  is  subse- 
quently added  gradualh-  (o  the  cooled  products, 
which  are  kept  weU  mixed  and  cooled. 

2-Aminopi/ridine  ;  Nitration  of .  A.  K.  Tschit- 
schibabin. J.  Russ.  Phvs.  Chem.  Soc,  1014.  46, 
1236—1244.  J.  Cheiii.  Soc.  1915,  108,  i., 
591—592. 

2-Aminopyt!idink  (see  preceding  abstract)  can 
be  nitrated  with  approximately  the  same  ease 
as  aniline.  The  prln<ipal  product  is  5-nitro-2- 
aminopyridlne.  together  with  a  considerably  lower 
proportion  of  an  isomeride  v.hich  is  regarded  as 
3-nitro-2-amlnopyrldine.  The  nitroaminopyridines 
bear  a  certain  resemlilance  to  the  nitroani lines, 
being  yellow  compounds  and  exhibiting  the 
properties  of  feeble  liases,  the  salts  of  which  are 
readily  decomposed  liy  water.  5-Nitro-2-amino- 
pyridine  is  distilled  only  with  difficulty  in  a  current 
of  steam,  whereas  3-nltro-2-aminopyridine  is  readily 
volatile  under  these  conditions.  5-Nltro-2-amino- 
pyridine,  CHfOjNa.  forms  yellow  plates,  m.pt. 
188°  C,  and  dissolves  in  mineral  acids,  giving 
colourless  salts,  but  these  solutions  turn  yellow 
on  dilution  with  water  owing  to  the  liberation  of 
the  base.  5-Nitro-2-hydroxypyridine.  C^HjOjN;, 
obtained  by  the  action  of  concentrated  sulphuric 
acid  on  5-nitro-2-aminopyridlne.  and  also  when 
the  mixed  products  from  the  nitration  of  2-amino- 
pyridine  are  left  over-night,  forms  faintly  yellow 
needles,  m.pt.  184°  C.  and  exhibits  feeble  basic, 
but  marked  phenolic  properties.  With  concen- 
trated alkali  hydroxide  it  yields  yellow  needles  of 
the  alkyl  pheiioxide.  which  is  readily  soluble  in 
cold  water.  2-C1iloro-5-nitropyrldine.  obtained  by 
diazotisation  of  5-nlfro-2-aminopyridine  in  con- 
centrated hydrochloric  acid  solution,  forms  coarse 
needles,  m.pt.  108° — 110°  C.  3-Nitro-2-aminopyr- 
idine,  forms  yellow  needles,  m.pt.  162°  C. 

Ketones  ;    Chlorination  of  cyclic with  antimony 

'letxtachloride.  A.  Eckert  and  K.  Steiner. 
Monatsh.  Chem..  1915,  36,  175 — 189.  J.  Chem. 
Soc.  1915,  108,  i..  564—565. 
The  general  procedure  was  to  mix  the  ketone 
with  fifteen  to  twenty  times  its  weight  of  antimony 
pentachloride  and  a  trace  of  iodine  ;  after  the 
first  vigorous  reaction,  the  mixture  was  boiled  for 
six  to  eight  hours.  The  crude  chlorination  pro- 
duct was  in  each  case  at  least  twice  the  weight  of 
the  ketone  taken.  Anthraqulnone  gave  a  product 
consisting  mainly  of  heptachloroanthraquinone, 
yellowish-green  needles,  m.pt.  380°  C.  and  per- 
chlorobenzovlbenzoic  acid,  hexagonal  tablets, 
m.pt.  266°  C.,  together  with  smaller  quantities 
of  tetrachlorophthallc  acid  and  hexachlorobenzene. 
When  heated  with  sulphuric  acid  at  200° — 250°  C, 
perchlorobenzoylbcnzoic  acid  is  decomposed  into 
tetrachlorophthallc  acid  and  pentachlorobenzene  ; 
a  similar  decomposition  takes  place  when  the  acid 
is  heated  with  antimony  pentachloride,  the  pro- 
ducts being  tetrachlorophthallc  acid  and  hexa- 
chlorobenzene. Fluorenone  gave  almost  entirely 
o-pentachlorophenyltetrachlorobenzoic    acid    (per- 
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chlorophenvlbenzoic  acid),  CeCls-CeCl  ,.00,11, 
leaflets,  in.pt.  2G4°  C,  together  with  a  little 
perchlorodiphenyl.  With  phenanthraquinone  it 
was  found  advisable  to  add  the  antimony  penta- 
chloride  in  two  instalments,  the  reaction  product 
under  these  conditions  being  less  complex,  con- 
sisting chiefly  of  perchlorophenylbenzoic  acid. 
The  main  product  from  xanthone  was  octachloro- 
xanthone,  pale  yellow  needles,  m.pt.  324°  C, 
accompanied  by  pentachlorobenzoic  acid  and 
hexachlorobenzene.  Acridone  yielded  octachloro- 
acridone,  pale  yellowish-green  needles,  m.pt. 
340°  C. 

Anthraquinone  ;    Exhaustive  halogenation  of . 

A.  Eckert  and  K.  Steiner.  Monatsh.  Chem., 
1915,  36,  269—280.  J.  Chem.  Soc,  191.5.  108, 
i.,  565 — 566.      (Compare  preceding  abstract.) 

The  heptachloroanthraquinone  obtained  by  the 
action  of  antimony  pentachloride  on  anthraquinone 
is  the  1.2.3.5.6.7"8-compound,  and  the  apparent 
difficulty  of  the  occurrence  of  1.4.5.8-tetrachloro- 
anthraquinone  as  an  intermediate  product  is 
removed  by  the  discovery  that  treatment  of  the 
tetrachloro-compound  with  antimony  pentachloride 
gives  largely  the  1.2.3.5.6.7.8-heptachloroanthra- 
quinone  instead  of  the  1.2.4.5.6.7.8-isomeride. 
Tetra.chlorophthalic  anhydride  was  condensed 
with  1.2.4-trichlorobenzene  in  the  presence  of 
aluminium  chloride,  the  resulting  mixture  of 
isomeric  heptachlorobenzoylbenzoic  acids,  m.pt. 
226° — 230°  C.,  being  accompanied  by  a  neutral  sub- 
stance, needles,  m.pt.  312°  C.  When  heated  with 
fuming  sulphuric  acid  at  200°  C.  the  mixture  of 
heptachlorobenzoylbenzoic  acids  was  converted 
into  1.2.4.5.6.7.8-heptachloroanthraquinone,  pale 
yellow  needles,  m.pt.  302°  C.  Under  the  influence 
of  antimony  pentachloride  this  compound  under- 
goes partial  isomerisation  into  the  1.2.3.5.6.7.8- 
compound,  and  its  formation  probably  precedes 
that  of  the  latter  substance  in  the  exhaustive 
chlorination  of  antlu'aquinone.  By  the  gradual 
and  cautious  addition  of  bromine  to  a  solution  of 
anthraquinone  in  fuming  sulphuric  acid,  the 
mixture  being  subsequently  warmed  for  three 
hours  at  50°  C.,  heptabromoanthraquinone,  yellow 
needles,  m.pt.  above  400°  C,  is  obtained.  If  an 
excess  of  bromine  is  used  at  a  higher  temperature, 
the  reaction  product  contains  heptabromobenzoyl- 
benzoic  acid,  needles,  m.pt.  278°  C,  and  its 
decomposition  products,  tetrabromophthalic  acid 
and  hexabromobenzene,  the  m.pt.  of  which  was 
found  to  be  306°  instead  of  above  315°  C.  as 
generally  stated  in  the  literature.  When  heated 
with  concentrated  sulphuric  acid,  heptabromo- 
benzoylbenzoic  acid  yields  tetrabromophthalic 
acid  and  pentabromobenzene  ;  the  latter  sub- 
stance, silky  needles,  m.pt.  293°  C,  appears  not 
to  have  been  obtained  pure  by  previous  investi- 
gators. 

Carbolic  acid  production   iri   Japan.      Oil,   Paint, 
and  Drug  Rep.,  Aug.  2,  1915. 

The  experimental  production  of  benzol,  naphtha- 
lene, carbolic  acid,  and  aniline  by  the  Tokyo  Gas 
Company  has  been  attended  with  satisfactory 
results.  The  company  is  producing  about  24  cwt. 
of  carbolic  acid  monthly,  an  amount  which  will 
be  increased  immediately  to  6  tons  monthly. 
When  the  plant  is  working  at  its  full  capacity,  an 
annual  production  of  190  tons  is  expected.  It  is 
reported  that  a  "  semi-official  "  factory  is  to  be 
started  in  Japan  for  the  production  of  carbolic  acid. 

Patent.s. 

IHydr'ioxynaphthoyl  derivatives  of  aminonaphtkols  ; 

Manufacture  of .     A.   G.  Bloxam,  London. 

From  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort, Germany.     Eng.  Pat.  5446,  Apr.  10,  1915. 

Aminonaphthols    are     condensed     with     0-acyl 


derivatives  of  halogenides  of  2.3-hydroxynaphthoic 
acid  and  the  products  saponified  to  give  sub- 
stances of  value  in  the  production  of  azo-dyestuffs. 

— F.  W.  A. 

[Hydr]oxynaphthoyl   derivatives   of   aminonaphihol- 

sulphonic  acids  ;     Manufacture  of .     A.    G. 

Bloxam,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort,  Germany.  Eng.  Pat.  5445, 
Apr.  10,  1915. 

The  condensation  products  obtained  from  amino- 
naphtholsulphonic  acids  and  halogenides  of 
2  :  3-hydroxynaphthoic  acid  or  of  its  O-acyl 
derivatives,  subsequently  saponified  in  the  latter 
case,  possess  great  affinity  for  cotton  and  silk. 

— F.  W.  A. 

Manufacture  of  carboxylic  acids  of  the  arylides  of 
hydroxyarylcarhoxylic  acids.  Eng.  Pat.  5444  of 
1915.     See  XX. 

Medicinal  and  pharmaceutical  preparation  [from 
beechwood  creosote].  Eng.  Pat.  9745  of  1914. 
See  XX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Benzo-y-pyroHcs  and  fiavones  ;    Syntheses  of . 

//.  S.  Jacobson  and  B.  Ghosh.  Chem.  Soc. 
Trans.,  1915,  107,  959—966.  (See  also  this  J., 
1915,  544.) 

The  condensation  of  substituted  benzoylacetic 
esters  with  phenols  gives  rise  to  substituted 
flavones,  a  reaction  analogous  to  the  formation  of 
substituted  benzo-7-pyrones  from  substituted 
acetoacetic  esters.  Thus  benzyl-benzoylacetic  ester 
and  resorcinol  in  presence  of  dry  hydrogen  chloride 
yield  7-hydroxy-3-benzyl-flavone, 

/O—  CCeHs 
HOCeH3<  II 

\CO  -CC,H„ 

which  forms  colourless  leaflets,  m.pt.  186°  C.  It 
dissolves  in  sodium  hydroxide  to  a  yellow  solution, 
and  in  sulphuric  acid  with  the  production  of  an 
intense  bluish-violet  fluorescence.  Its  constitu- 
tion is  proved  by  its  decomposition  on  boiling  with 
alkalis  into  benzylacetophenone  and  /3-resorcyUc 
acid.  Similar  condensation  products  were  obtained 
from  benzyl-benzoylacetic  ester  and  other  phenols. 
The  condensation  takes  place  readily  with  m- 
dihydroxy  compounds,  excepting  those  in  which 
the  5-position  is  occupied  [e.g.,  orcinol).  Pyrogallol 
gives  7.8-dihydroxy-3-benzylflavone,  m.pt.  136°  C, 
which  produces  a  greenish  fluorescence  in  sulphuric 
acid.  a-Naphthol  condenses  to  3-benzyl-1.4-a- 
naphthoflavone  m.pt.  71-5°  C,  phloroglucinol  to 
5.7-dihydroxy-3-benzylflavone,  pale  brown 

prisms,  m.pt.  119°  C,  and  orcinol  to  7-hydroxy-3- 
benzyl-5-methylflavone,  lemon  yellow  needles, 
m.pt.  108°  C— G.  F.  M. 

Benzo-y-py rones  and  flavones;    Syntheses  of . 

///.  S.  Jacobson  and  B.  Ghosh.  Chem.  Soc. 
Trans.,  1915,  107,  1051 — 1058.  (Compare  pre- 
ceding abstract.) 

ETHYL-a-PHENYlACETOACETATE      COndenseS      with 

resorcinol,  pyrogallol,  and  a-naphthol  in  presence 
of  sulphuric  acid,  and  with  phloroglucinol  in 
presence  of  zinc  chloride,  to  give  respectively  the 
substituted  benzo-7-pyrones,  7-hydroxy-3-phenyl- 
2-methylbenzo-7-pyrone, 


HO  CeH 


/' 


O—  OCH, 


\C0— CCeHs 

colourless  needles,  m.pt.  226°  C,  dissolving  in 
sulphuric  acid  to  a  colourless,  bluish  violet 
fluorescent    solution  ;    7.8-dihydroxyl-3-phenyl-2- 
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methyU)enzo-7-pyrone,  pale  yellow  (prisms,  'm.pt. 
2(58"  C  ;  .3-phenyl-2-metliyl-1.4-a-nnphthopyronc. 
lemon  yellow  nocdies.  in.  pt.  20i)  ('..  whiih  develop 
a  dark  >jreeii  tluoresienee  in  sulphurie  acid,  and 
5.7-dihydroxy-3-phenyl-2-methylbenzo-7-  pyrone, 
lemon  yellow  needles,  m.pt.  i78°  C.  Rcsorcinol 
and  ethyl-a-plienyl  forniylaoetato  condense  when 
heated  with  zinc  ehlm-ide  to  give  a  small  yield  of 
7-hydroxy-;t-phenyll)eir/.o-7-pyrone,  wliiili  forms 
yellow  needles,  m.pt.  i:!l  ('.,  and  k'Vi's  a  ureeii 
fluorescence  in  alcohol  and  in  sulpluu-ic  acid. 

— G.  F.  M. 


Anihrimidca  [dianlhraquinonylamines].  A.  Eckert 
and  K.  Steiner.  Monatsh.  C'hem.,  1914,  35, 
1129—1151.  J.  Chem.  See,  1915,  108,  i.,  567— 
508. 

The  preparation  and  properties  of  the  three  iso- 
meric dianthraqiiinonylamincs  and  their  nitro- 
derivatives  are  described.  On  reduction  with 
stannous  chloride  in  alkaline  solution  the  nitro- 
derivatives  arc  converted  into  the  corresponding 
hydroxy-compounds.  Reduction  in  acid  solution 
results  in  the  formation  of  the  corresponding 
amino-compounds  or  of  iudanthrene  derivatives. 
l.l'-Dianthraquinonylamine,  prepared  by  heating 
1-aminoanthraquinone  and  1-cliloroanlhraquinone 
with  sodium  acetate  and  metallic  copper  in 
nitrobenzene  solution  at  200°  C.  (compare  Ger. 
Pat.  102,824  ;  this  J.,  1900,  175).  crystallises  in 
dark  red  needles,  and  gives  an  olive-green  colora- 
tion with  sulphuric  acid.  1.2'-Uianthraquinonyl- 
amine,  obtained  from  l-chloroanthraquinonc  and 
2-aminoantlira(|uiiii>ne  or  frona  2-ehloroanthra- 
quinone  and  1-aminoanthraquinone  in  a  similar 
manner,  crystallises  in  coppery-red  needles. 
2.2'-Dianthraquinonylamine,  prepared  by  heating 
2-chloroanthraquinone  and  2-aniinoanthraquinone 
with  potassium  carbonate  at  280°  C,  forms  pale 
coppery-red  needles  (compare  Ger.  Pat.  257,811  ; 
this  J.,  1913,  481).  When  mixed  with  sodium 
bicarbonate  and  exposed  tor  two  or  three  days  to 
the  action  of  bromine  vapour  at  the  ordinary 
temperature,  l.l'-dianthraquinonylamine  yields 
4.4'-dibromo-l.l'-dianthraquinonylamine,  which 
forms  dark  red  needles,  sublimes  undecomposed. 
and  reacts  with  boiling  aniline  in  the  presence  of 
sodium  carbonate  and  a  trace  of  cuprous  chloride 
to  form  4.4'-dianilino-l.l'-dianthraquinonylamine, 
dark  bluish-green  needles.  4.4'-Dinitro-l.l'- 
diantliraquinonylamine,  prepared  by  nitrating 
l.l'-diantliraquinonylaminc  with  the  calculated 
amount  of  aci<l  in  a  sulphuric  acid  solution  of  boric 

»acid,  forms  small,  brownish-red  scales,  and  reacts 
with  aniline  in  the  presence  of  sodium  carbonate, 
yielding  the  dianilino-derivative  mentioned  above. 
The  constitution  of  the  dinitro-compound  has  been 
established  by  its  formation  from  l-amino-4-nitro- 
l  anthraquinone  and  l-chloro-4-nitroanthraquinone. 
i  l-ChloTO-4-nitroanthraquinone,  prepared  by 
nitrating  l-chloroanthraquinone,  forms  large, 
yellow  ciystals,  m.pt.  259°  C,  and  when  heated 
with  p-toluidine  in  the  presence  of  stannous 
chloride,  sodium  carbonate,  and  boric  acid  is 
converted  into  1.4-di-p-toluidinoanthraquinone, 
long,  blue  needles,  m.pt.  213°  C.  (Ger.  Pat.  91,149). 
When  heated  with  nitric  acid  (sp.gr.  1.5)  on  the 
water-bath,  l.l'-dianthraquinonylamine  yields 
2.2'.4.4'-tetranitro- 1  .  1' -  dianthraquinonylamine. 
,  which  crystallises  in  reddish-orange  needles  and  is 
I  probably  identified  with  the  nitro-derivative 
r  described  in  Ger.  Pat.  213,501  (this  J.,  1909,  1082). 
1.4-Dinitro-1.2'-diantliraquinonylamine,  orange 
leaflets,  and  2.4.1'-trinitro-1.2'-dianthraquinonyl- 
amine,  yellow  needles,  are  also  described.  On 
reduction  with  alkaline  stannous  chloride,  4.4'- 
dinitro- 1.1 '-dianthraquinonylamine  yields  4.4'-di- 
hydroxy- 1.1 '-dianthraquinonylamine,  crystallising 
•n    violet    needles.     The    constitution    of    the    di- 


hydroxy-compound  has  been  confirmed  by  its 
formation  from  l-chlom- l-hydri>xyantlua<|umone 
and  l-aniino-l-hy(h(ixyaiitbni(iuin("inc  in  hot  idtro- 
bcnzene  solution  in  the  iircsriicc  nf  a  copper  salt. 
l-Nitro-4-hy(lroxyanthia(iuin(iiie.  prepared  by 
nitrating  1-hydroxyantliraquinonc  iii  a  sulphuric 
acid  solutioti  of  borii-  acid,  crystallises  in  golden- 
yellow  needles,  m.pt.  207°  C,  and  is  reduced  by 
sodium  sulphide  1;>  l-aniino-l-liydroxyanthra- 
(|uinone.  1-f'hloro-l-hydroxyantluaquinone  is 
obtained  in  orange-yellow  nccdlis,  m.pt.  ISO'C.. 
by  the  addition  of  hydnicliloric  acid  to  a  suspension 
of  1-hydroxyanthraquiiione  in  a  dilute  acetic  acid 
solution  of  sodium  chlorate  ;  when  heated  with 
inethyl  alcohol  and  potassium  hydroxide  at  100°  C. 
it  yields  4-methoxy-l-hydroxyanthraquinone 
(quinizarin  mono-methyl  ether),  which  forms 
yellow  needles,  m.pt.  180 '  C,  and  is  hydrolyscd  by 
sulphuric  acid  in  the  presence  of  boric  acid  at 
140°  C.  to  quinizarin.  2.2'-l)iamino-l.  I'-dihydroxy- 
l.l'-dianthraciuiuonylamine,  prep.ared  by  reducing 
2.4.2'.4'.-tetranitro-l.r-diantlira(iuinonylamine  with 
alkaline  stannous  chloride  or  sodium  sulphide, 
crystallises  in  microscopic,  dark  green  needles  ; 
reduction  with  stannous  chloride  and  hydrochloric 
acid  in  acetic  acid  solution  yields  l.l'-diaminoind- 
anthrene,  small  green  needles.  1 '.  l-^ihydroxy- 
1.2'-dianthraquinonylaminc,  prepared  from  the 
corresponding  dinitro-derivalive  by  red\icing  with 
alkaline  stannous  chloride,  forms  brownish-red 
crystals;  reduction  in  aciil  solution  yields  I'A- 
diamino-1.2'-dianthraijuinonylaniinc.  lustrous 

iirown  crystals.  Alkaline  reduction  of  2.4.1'- 
trinitro-1.2'-dianthi'aquinonylamine  gives  2-amino- 
l'.4-dihydroxy-1.2'-dianthraquinouylamiue,  as  an 
amorphous,  brown  powder. 


Phenazine  ;  New  synlhesis  oj .     A.  Eckert  and 

K.  St«iner.     Monatsh.  Chein.,  1914,  35,  1153— 
1155.     J.  Chem.  .Soc,  1915,  108,  i.,  596. 

The  authors  have  shown  prcviou.sly  (see  preceding 
abstract)  that  the  reduction  of  nitrodianthra- 
quinonylamines  in  acid  solution  gives  rise  to  iudan- 
threne derivatives.  A  similar  internal  condensa- 
tion, resulting  in  the  formation  of  phenazine,  is 
now  shown  to  occur  during  the  reduction  of  2.2'- 
dinitrodiphenylamine.  The  latter  compound  is 
readily  prepared  by  heating  a  mixture  of  o-nitro- 
aniline,  o-bromoaniline,  and  .sodium  carbonate  in 
nitrobenzene  solution  in  the  presence  of  a  trace  of 
cuprous  chloride.  Its  conversion  into  phenazine 
is  effected  by  reduction  with  stannous  chloride  and 
hydrochloric  acid  in  acetic  acid  solution,  and 
subsequent  oxidation  of  the  resulting  quinhydron, 
by  hydrogen  peroxide,  potassium  permanganate 
or  ferric  chloride. 


Magenta      solutions ;     Decolorisation      of 


by 


amorphous  carbon.  A.  B.  Droogleever  Fortuyn 
Proc.  K.  Akad.  Wetensch.  Amsterdam,  1915, 
17, 1322—1325.  J.  Chem.  Soc,  1915,  108,  i.,  590. 

An  aqueous  solution  containing  0-01  °o  of  New 
Magenta,  from  which  the  colour  has  been  almost 
completely  discharged  by  the  action  of  charcoal, 
shows  a  return  of  the  red  colour  when  the  filtered 
solution  has  been  kept  for  some  time.  The 
phenomenon  cannot  be  attribut«d  to  impurities 
in  the  charcoal,  for  the  effect  was  observed  with 
charcoal  which  had  been  boiled  with  25%  hydro- 
chloric acid  and  subsequently  treated  with 
ammonia  and  washed  thoroughly  with  distilled 
water.  The  addition  of  a  little  acetic  acitl  acceler- 
ates the  return  of  the  colour.  A  similar  effect  has 
been  observed  with  solutions  of  Acid  Magenta. 
The  phenomenon  depends  to  some  extent  on  the 
nature  of  the  carbon,  and  was  not  observed  with 
certain  impure  varieties  of  animal  charcoal. 
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Thiazine     dyes  ;     Spectra     of     the     simplest . 

Quinoneimide  dyes.  IV.  F.  Kehrmann.  J. 
Speitel,  E.  Grandmougin,  and  G.  Diserens. 
Ber.,  1914.  47,  2976—2983.  J.  Chem.  Soc.  1915, 
108,  i.,  586 — 587. 

Phenazothionium,  like  the  azonixims,  forms  two 
series  of  salts  ;  the  ordinary  salts  are  wif  n'-quinonoid 
3.6-Dimethylphenazothioniuin  also  gives  two 
series  of  salts,  and  the  reason  why  3-aminophenazo- 
thionium  was  said  to  form  only  two  series  of  salts, 
instead  of  three,  is  that  the  colour  of  the  tri-acid 
salts  is  hardly  distinguishable  to  the  eye  from  that 
of  the  di-acid  salts.  The  existence  of  three  series 
of  salts  in  the  case  of  the  1-amine  is  not  proved, 
however,  for  only  the  cliloride  is  known  in  the 
solid  state,  and  this,  despite  aU  precaution,  becomes 
Tneri-quinonoid  in  concentrated  sulphuric  acid. 
When  a  few  drops  of  concentrated  sulphuric  acid 
containing  hydrogen  peroxide  are  added  to  the 
greenish-orange  solutions  obtained  by  the  oxidation 
of  thiodiphenylamine  by  concentrated  sulphuric 
acid,  the  colour  changes  to  the  green  exhibited  by 
a  solution  of  pure  thiodiphenylamine  sulphoxide 
in  the  same  acid.  The  phenazothionium  sulphate 
is,  therefore,  a  wjerj-qviinonoid  salt.  3.6-Dimethyl 
thiodiphenylamine  behaves  differently  ;  it  dis- 
solves in  cold,  concentrated  sulphuric  acid  to  give 
the  magenta-colo\ired  mcW-quinonoid  salt,  but  this 
is  soon  oxidised  further,  by  the  air,  to  the  brownish- 
red  /io/o-quinonoid  salt.  On  diluting  these  holo- 
quinonoid  di-acid  salt  solutions,  the  meri- 
quinonoid  monacid  salts  are  developed,  but  the 
^o/o-quinonoid  salts  are  stable  in  glacial  acetic 
acid.  The  changes  were  followed  by  the  spectro- 
graphic  method.  The  3-amino-derivative  gives 
violet  monacid  salts  in  dilute  acids,  pure  green  di- 
acid  salts  in  60  °„  sulphuric  acid,  both  series  being 
paro-quinonoid,  and  somewhat  yellowish-green 
tri-acid.  orMo-quinonoid  salts  in  the  concentrated 
acid.  The  di-acid  salts  show  absorption  bands 
at  X=454,  435.  and  300  fifi.  and  the  tri-acid  salts 
at  the  extreme  red  and  460  /i/i,  that  is,  the  same 
as  the  7io/o-quinonoid  phenazothioniiun  disulphate. 

Bixin.     J.     Ilerzig,    F.    Faltis,    and    E.    Jlizzan. 

Monatsh.  Chem..  1914.  35,  997—1020.     J.  Chem. 

Soc.  1915,  108,  i..  572 — 573. 
Bixix  and  its  derivatives  are  difficultly  combustible, 
so  that  special  precautions  are  necessary  in  order 
to  obtain  correct  analytical  values.  The  results 
of  numerous  analyses  show  that  bixin  and  its 
methyl  ether  have  the  fornuilse,  CasHjjOjOCHj 
and  "CjsHjeOsiOCHjjj,  respectively  {compare 
Hasselt,  this  J..  1914,  677).  The  methyl  ether, 
prepared  by  the  action  of  diazomethane  on  bixin 
or  of  methyl  sulphate  on  its  potassium  salt,  melts 
at  158°  C.  Dihydrobixin.  prepared  by  reduction 
with  zinc  dust  and  acetic  acid,  forms  reddish-yellow 
crystals,  m.pt.  178° — 179°  C.  Different  preparations 
of  the  diliydro-derivative  show  a  marked  difference 
in  their  behaxiour  on  exposure  to  light  and  air. 
Some  specimens  become  almost  colourless  during 
the  course  of  twelve  to  fourteen  days,  and  increase 
in  weight  by  30 — 32°;,.  whilst  others  remain 
practically  unchanged  even  after  several  montlis' 
exposure.  In  solution,  however,  all  preparations 
undergo  oxidation  in  the  course  of  three  to  four 
days,  the  increase  in  weight  being  38 — 40%. 
Determination  of  the  methoxyl  content  in  tlie 
oxidation  product,  after  methylation  witli  diazo- 
methane. shows  that  one,  or  at  most  two,  new 
carboxyl  or  hydroxy!  groups  are  formed,  althougli 
the  increase  in  weight  corresponds  with  the  addition 
of  eight  or  ten  atoms  of  oxygen.  According  to 
Hasselt.  bixin  decomposes  quantitatively  at 
190° — 200°  C.  into  m-xylene  and  an  amorphous 
product.  CjiHjjO,,.  The  authors  find,  howeve,r 
that  the  decomposition  is  much  more  complicated. 
The   distillate   has   no   constant    b.pt.,    although 


m-xylene  may  be  readily  isolated  from  it.  Further, 
the  residue,  after  heating,  contains  a  smaller 
percentage  of  methoxyl  than  bixin  itself,  whilst 
substances  containing  methoxy-groups  occur  in  the 
volatile  products.  Determinations  of  the  iodine 
value  of  bixin,  its  methyl  ether,  and  dihydro- 
derivative  by  the  methods  of  Hiibl  and  Wijs  show 
that  all  three  compounds  combine  with  eight 
atoms  of  iodine,  but  in  the  case  of  the  two  first- 
named  substances  the  addition  of  the  last  two 
iodine  atoms  proceeds  with  difficulty. 


PATENT.S. 

Azo    dyesluffs ;     Manufacture    of    yellow  ■ 


and 


intertnediate  compounds  for  use  therein.     P.   A. 

Newton,  London.     From  Farbenfabr.  vorm.  F. 

Baver  und   Co..    Leverkusen,    Germany.     Eng. 

Pat.  9252.  Apr.  14,  1914. 
The  azo  dyestuff's  prepared  from  diazo-compounds 
and  acetoacetic  esters  are  converted  after  saponifi- 
cation into  acid  chlorides  by  means  of  thionyl 
chloride,  phosphorus  pentachloride,  et<'.,  and  the 
products  treated  with  aliphatic  or  aromatic  mono- 
or  diamines.  The  dyestuff's  obtained  are  intended 
to  be  used  as  lake  colotirs. — F.  W.  A. 

•  and    sul- 


Azo  dyesluffs  ;    Production     of    new  ■ 

phonic  acids  of  aromatic  aminothiazoles  for  use 
therein.  P.  A.  Newton,  London.  From  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elljerfeld,  Ger- 
many.     Eng.  Pat.  '6644.  Jlar.  6,  1914. 

Akomatic  aminothiazoledisulphonic  acids  having 
a  sulphonic  group  in  the  orffto-position  to  the 
amino-group,  are  obtained  by  the  "  baking 
process."  e.g..  by  heating  monosulphonic  acids  of 
dehydrothiotoluidine,  its  homologues  and  sub- 
stitution products,  and  of  the  corresponding 
primulines,  with  one  mol.  or  more  of  sulphuric 
acid  to  high  temperatures,  preferably  in  vacuo. 
On  combining  the  diazo-compounds  of  these  acids 
with  acetoacetic  arylides,  dyestuffs  are  obtained 
which  give  pure  yellow  shades  on  cotton  of  excellent 
fastness  to  light! — F.  W.  A. 

Aryloininoanthraquinones  ;  Mannfaciure  of  hetero- 
cyclic   derivatives    of and    sulphonic    acids 

thereof.  Farbw.  vorm.  Meister,  Lucius,  und 
Briining,  Hochst.  Germanv.  Eng.  Pat.  12,239, 
May  18,  1914.    Under  Int.  Conv.,  May  22,  1913. 

See  Pr.  Pat.  472,100  of  1914  ;  this  J.,  1915,  417. 

[Azo]    colouring    matters    capable    of  being  further 

developed;   Manufacture  of .     P.A.Newton, 

London.  From  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld,  Germanv.  Eng.  Pat.  26,236, 
Nov.  15,  1913. 

See  Fr.  Pat.  465,794  of  1913  ;  this  J..  1914,  639. 

Azo  dyestuffs  ;  Manufacture  of .     P.  A.  Newton 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld.   Eng.  Pat.  21.932,  Sept.  29,  1913. 

See  Ger.  Pat.  274,081  of  1913  ;  this  J.,  1914,  784. 

Azo  dyesluffs  insoluble  in  water  and  process  of 
making  them.  A.  L.  Laska  and  A.  Zitscher, 
Offenbach.  Assignors  to  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort,  Germany.  U.S.  Pat. 
1.145,072,  July  6,  1915.  Date  of  appl., 
June  16,  1914. 

See  Fr.  Pat.  472,889  of  1914  ;  this  J.,  1915,  486. 

Colouring  matters  of  the  naphthalene  series  ;  Manu- 
facture of .    J.  Y.  Johnson,  London.    FVom 

Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen, 
Germany.     Eng.  Pat.  26,690,  Nov.  20,  1913. 

See  Ger.  Pats.  276.357  and  276,956  of  1913  ;  this 
J.,  1914,  1045,  1084. 
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Blue  colouring  mallrmfor  dyeing  wool  ;  Manufacture 

of .     S.   Sokal,   ]x)udon.     Fi-oin   Kallu   und 

Co.  A.-(i..  Biebiich.  Ciermanv.     Kng.  Pat.  9433, 
Apr.   16.   1914. 

Sek  Ft.  Pat.  471,230  of  1!M  I  :    tliis  J..  li)15,  171. 

Mitnufailure  of  [hydr]o.rynaii/ilhiii/l  iltrivalives  of 
aminonaplithols  and  aniiiionaphtliulsulphonic 
acidj).  Eng.  I'ats.  ,5445  and  544li  of  191.5.  See  III. 

Manufacture     of    preparations     of    indigo     white. 
Eng.   Pat.  8tif<9  of   1914.     See  VI. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Pulp  icood  in  Canada.      l'..S.  Comincrce  Rept.  No. 
181.     Aug.  4,   1915. 

TiiK  oonsiimption  of  pulp-wood  in  Canada  has 
more  than  doubled  since  1910,  and  the  consump- 
tion in  1914  was  IOOq  more  than  iu  1913.  In  1914 
the  ttt!  active  pulp  mills  in  Canada  consumed 
l,224,37ti  cords  of  pulp-wood  (value  £l,(iOO,000), 
whilst  972.508  cords  (value  £1.300,000)  was  ex- 
ported in  an  unmanufactured  state.  In  1914, 
55-7",,  of  the  pulp-wood  produced  in  Canada  was 
made  into  pulp  in  the  Dominions,  and  the  re- 
mainder was  exported,  chiefly  to  the  United 
States.  The  proportion  of  pulp  made  by  chemical 
jirocesses  is  increasing. 

Wood  pulp  in  Argentina  ;  Production  of .   U.S. 

Commerce  Report,  No.   169. 

Argentina  produces  in  abundance  a  tree,  the 
Araucaria  imbricata.  which  provides  excellenii  raw 
material  for  making  paper  pulp.  In  the  Territory 
of  Xeuqvien  this  tree  is  found  over  an  area  of  more 
than  1.000,000  hectares  (2,470,000  acres).  Three 
and  one-half  average  trees  suffice  to  produce  1  ton 
of  pulp.  For  news  print  paper,  two  and  one-half 
trees  will  provide  one  ton  of  pulp.  It  might  be 
possible  to  utilise  the  waters  of  the  Neuquen  River 
to  produce  energj'  required  to  develop  the  industry 
locally  ;  cost  of  erecting  and  equipping  an  up-to- 
date  paper  factory  in  the  Territory  is  estimated  at 
about  £990,000. 

Patents. 

Fibrous    mnlerial    [from    Papyrus]    suitable    as    a 
substitute  for  flax,  hemp,  and  jute  ;    Manufaelurc 

of  a .     P.  HoerLng,  Berlin,  Germany.     Eng. 

Pat.  6971.  Mar.   19,  1914. 

Papykus  stems,  preferably  in  a  fresh  condition, 
are  cut  into  suitable  lengths  and  Ijroken  in  machines 
similar  to  the  rag  engines  used  in  paper  mills  ;  the 
material  is  then  digested  three  or  four  times  with 
hot  water  ;  if  necessary,  e.g.  in  the  case  of  hard 
stems,  it  may  be  digested  with  boiling  water  under 
pressure.  The  fibres  are  finally  impregnated  with 
fat  or  other  substance  by  heating  with  water  to 
which  an  emulsion  of  castor  oil  or  palm  kernel  oil 
has  been  added.  During  the  washing,  the  longer 
fibres  are  separated  from  the  shorter  ones  and 
collected  on  strainers.  The  long  fibres,  after 
drying,  are  broken,  combed,  and  neckled  in  the 
usual  manner. — J.  F.  B. 

Drying  cylinders  [for  te.rl  He  fabrics].  C.  \\Tiitehead, 
and  O.  Whitehead  and  Sons,  Ltd.,  Todmorden 
Eng.  Pat.  15,072.  June  23,  1914. 

A  SPIRAL  steam  pipe  is  fitted  inside  rotary  drying 
cylinders  used  for  textile  fabrics,  paper,  etc.,  even 
distribution  of  the  heat  being  ensured  by  embed- 
ding the  steam-pipe  in  a  layer  of  heat-conducting 
material  in  contact  with  the  shell  of  the  cylinder  ; 
the  whole  is  coated  with  an  inner  lining  of  non- 
conducting material. — F.  W.  A. 


Aviation   aiui   like   apparatus  ;     Material  for    the 

constntction  of  invisible .      British  Kmaillite 

Co.,  Ltd.,  London.  From  Lcduc  licit/,  et  Cie, 
Levallois-Perret,  France.  Eng.  Pat.  1049, 
Jan.   14,   1914. 

Transparent  plates  of  cellulose  compounds  for 
aeroplanes,  etc.,  are  provided  with  a  reinrorccment 
which  has  as  nearly  as  possible  (he  same  index  of 
refraction  as  the  mass  of  the  plate.  Silk,  tulle, 
etc.,  may  be  treated  with  a  solution  of  1  10  grms. 
of  cellulose  acetate  or  hydroacetate  and  35  grms. 
of  a  mixture  of  equal  "  parts  of  fi-naplithol,  /3- 
naphthyl  ethyl  ether,  and  benzenesulphonamide, 
in  880  grms.  of  tetrachloroethane  and  120  grms.  of 
alcohol.— F.  W.  A. 

Products  resembling  celluloid  ;  Manufacture  of - 


J.  Y.  Johnson,  London.  From  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  9270.  April  11,  1914. 

Products  resembling  celluloid  are  made  by 
treating  nitrocellulose,  acetylcellulose,  or  other 
suitable  cellulose  derivatives  with  an  acyl  deriva- 
tive of  a  completely  liydrogenised  aromatic  base. 
Example. — 70  parts  of  nitrocellulose,  30  parts  of 
/(-toluenesulphodicyclohexylamine,  and  sufficient 
alcohol  are  kneaded  together  to  form  a  flexible 
material  like  celluloid. — F.  Sp. 

Wood  pulp  and  cellulose  ;    Cenlrifugal  strainer  for 

.     H.  Thorenscn  and  J.  C.  Falili,  Assignor 

to  N.  R.  Heyerdahl,  Christiania.  U.S.  Pat. 
1,145,097,  July  6,  1915.  Date  of  appL, 
July  29,  1913. 

In  a  centrifugal  strainer  having  a  stationary 
perforated  member  and  a  rotary  member  on  a  hori- 
zontal shaft  and  surrounding  tlie  perforated  mem- 
lier.  liquid  pulp  is  supplied  to  the  rotary  member 
in  an  axial  direction  at  a  constant  head  near  its 
periphery.  Blades  are  fitted  to  the  rotary  member 
opposite  the  supply  opening,  having  their  initial 
portion  inclined  to  the  axis  at  an  angle  determined 
by  the  speed  of  rotation  and  the  head,  to  receive 
the  material  and  increase  its  velocity  with  har- 
monic acceleration  in  the  direction  of  the  axis  ;  the 
blades  also  have  portions  designed  to  rotate  the 
material  and  to  throw  it  against  the  screen  and 
expel  the  unstrained  portion. — J.  F.  B. 

Paper-maki)ig    pulp    from    esparto    and    the    like  ; 

Manufacture    of .      S.     Milne,    Edinburgh. 

Eng.  Pat.   14,070,  June  11,   1914. 

The  digested  material  is  reduced  to  a  pulp, 
washed,  and  then  refined,  previous  to  bleaching, 
by  passing  the  diluted  pulp  through  a  coarse 
strainer  to  remove  unusalile  impurities,  such  as 
roots,  etc.,  and  then  through  a  fine  strainer  to 
remove  the  coarser  particles  of  useful  pulp.  The 
rejections  from  the  fine  strainer  are  concentrated 
liy  the  removal  of  water  and  treated  in  a  refiner 
until  thev  are  sufficiently  rediued  to  pass  with  the 
fine  pulp"  through  the  fine  strainer. — J.  F.  B. 

Paper    pulp   from    JIax-slrair.   flax-tow,    and   other 

ligneous     materials  ;    Process     of    making . 

J.    L.    Merrill.    Washington,    D.C.       U.S.    Pat. 

1,145,498,  July  6,  1915.     Date  of  appl..  Mar.  3, 

1915.     Dedicated  to  the  public. 
The  material  is  digested  with   15 — 25%  of  milk 
of  lime  under  a  steam  pressure  of  75 — 100  lb.  per 
sq.  in.  ;    it  is  then  finely  cut  iip  and  washed  to 
remove  the  woody  elements. — J.  F.  B. 

Filaments  or  threads  from  crude  viscose  ;     Manu- 
facture    of .      Verein.      Glanzstoll'-Fabriken 

A.-G.,    Elberfeld.       Eng.    Pats.    826    and    834, 
Jan.  12,  1914.     Under  Int.  Conv.,  Jan.  10,  1913. 

SEE  Fr.  Pats.  467,164  and  467,165  of  1914  ;  this 
J.,  1914,  858. 
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Cellulose  acetates  ;    Manufacture  of  infusible — . 

Verein  f .  Chem.  Ind.  in  Mainz,  Frankfort.  Eng. 
Pat.  9266,  Apr.  14,  I9I4.  Under  Int.  Conv., 
Apr.  14,  1913. 

See  Ft.  Pat.  470,963  of  1914  ;  this  J.,  1915.  173. 

Process    of    trcalinq    resinous    woods.       U.S.    Pat. 
1,142,922.     -See  XIII. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 
Dyeing   yarn    in   cops  ;     Machines   for  ■ 


■      K. 

"Callebaut  and  J.  de  Blicquy,  Brussels.  Eng. 
Pat.  3826,  Mar.  10,  1915.  Under  Int.  Conv., 
Dec.  24,  1913. 

The  cops  are  placed  on  spindles  projecting  from 
the  periphery  of  a  drum  built  up  of  a  number  of 
annuli,  each  clamped  to  a  support  by  means  of 
which  it  is  rotated.  The  spindles  are  arranged  in 
quincunx,  there  being  preferably  only  four  rows 
on  the  circumference  of  each  annulus. — F.  W.  A. 

Dyed   yarns,    hosiery,   and   weavings ;     Process   of 

prodiwiny     melange-like .       G.     R.     Pester, 

Wittgensdorf,  Germany.  U.S.  Pat.  1.145,846, 
July'6,  1915.     Date  of  appl.,  Jan,  9,  1915. 

"  Jaspe-jielange  "  textiles  are  produced  by 
twisting  together  yarns  of  different  undyed 
materials  of  different  dye-absorbing  properties 
{e.g.,  cotton  and  wool),  to  form  twined  thread  of 
at  least  four-fold,  and  dyeing  in  a  bath  of  a  dyestuff 
{e.g.,  a  wool  dye)  having  different  actions  on  the 
various  components  of  the  thread. — F.  W.  A. 

Indigo  while  ;   Manufacture  of  preparations  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen,  Germany. 
Eng.  Pat.  8689,  Apr.  6,  1914. 
Indigo  white  is  mixed  with  a  medium  such  as 
molasses  or  glycerin  and  a  solid  organic  substance 
which  assists  the  fermentation,  e.g.,  bran,  flour, 
dextrin,  woad.  or  sugar.  An  inorganic  reducing 
agent,  e.g.,  zinc  dust,  may  be  added.  Even 
tliough  these  preparations  contain  a  low  percentage 
of  indigo  white,  they  are  of  a  thick  pasty  con- 
sistence, are  of  excellent  stability,  and  can  be 
added  t»  a  fermentation  vat. — F.  W.  A. 

Fireproofing  of  fabrics  and  other  articles.  T.  J.  I. 
CU'aig,  and  Whipp  Bros,  and  Tod,  Ltd..  Man- 
chester. Eng.  Pats.  16.153,  18,310,  19,041,  and 
23,421,  July  7,  Aug..7  and  25,  and  Dec.  2,  1914. 

Textile  fabrics,  etc.,  are  rendered  less  inflam- 
mable by  precipitating  therein  a  double  carbonate 
of  aluminium  and  an  alkali  by  treatment  with  a 
solution  of  an  alkali  alviminate  and  subsequently 
with  a  solution  of  an  alkali  bicarbonate.  The 
fabric  impregnated  with  aluminate  may  be  dried 
at  above  100°  C.  and  treated  with  carbon  dioxide 
before  treatment  with  the  alkali  bicarbonate,  and 
the  treatments  may  be  carried  out  under  pressure. 

— F.  W.  A. 

Di/eing   and   like   machinery  ;    Compact .     J., 

T.,  and  E.  Brandwood,  Bury.  U.S.  Pat. 
1,145,858,  July  6,  1915.  Date  of  appl.,  Oct.  27, 
1914. 

See  Eng.  Pat.  17.219  of  1914  ;   this  J.,  1915,  25. 

Dyeing  of  hanks  or  skeins.  H.  Krantz.  Aix-la- 
Chapelle.  Germany.  Eng.  Pat.  8919.  Apr.  8, 
1914.     Under  Int.  Conv.,  Apr.  10,  1913. 

See  Ft.  Pat.  470,734  of  1914  ;  this  J.,  1915,  174. 
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Sodium  Ihiosnl phale  ;   Action  of  chlorine  on \in 

respirators].     P.  A.  W.  Self.     Pharm.  J.,  1915, 
95,  133—134. 

In  order  to  prevent  the  formation  of  sulphur 
dioxide,  the  amount  of  sodium  carbonate  or  bicar- 
bonate added  to  sodium  tliiosulphate  solutions  for 
respirators  should  be  sufficient  to  neutralise  the 
whole  of  the  acid  resulting  from  the  interaction  of 
chlorine  and  thiosulphate.  The  solutions  should 
be  as  strong  as  possible — hence  sodium  carbonate 
is  preferable  to  sodium  bicarbonate — and  the  thio- 
sulphate and  alkali  should  be  used  up  at  approxi- 
mately equal  rates,  a  slight  excess  of  alkali  remain- 
ing at  the  end.  The  proportions  recommended  as 
the  result  of  trial  experiments  are  :  crystallised 
sodium  thiosulphate,  52  parts  ;  crystallised 
sodium  carbonate,  60  parts  ;  and  water,  100  parts, 
together  with  a  considerable  proportion  of  glycerin 
to  keep  the  respirators  moist.  Upon  passing 
chlorine  through  a  solution  said  to  have  been  re- 
commended by  the  Paris  Academy  of  Medicine 
(sodium  thiosulphate,  1000  grms.  ;  crystallised 
sodium  carbonate,  200  grms.  ;  water,  800  grms.  ; 
glycerin,  150  grms.)  acidity  was  developed  when 
only  35%  of  the  thiosulphate  had  been  decom- 
posed ;  after  this  point  sulphur  was  deposited  and 
sulphur  dioxide  produced  in  large  quantities. 
Consequently,  respirators  containing  this  solution 
would  become  useless  after  the  decomposition  of 
about  one-third  of  the  thiosulphate  contained  in 
them.— J.  R. 

Cobalt    and    nickel ;    Melallo-compounds     of . 

S.  U.  Pickering.     Chem.  Soc.  Trans.,  1915,  107, 
942—954. 

Cobalt  and  nickel  form  compounds  which  are 
closely  analogous  to  the  cupi'i-compounds  (this  J., 
1910,  348,  1202;  1912,  281),  being  characterised 
by  great  depth  of  colour  and  solubility  and  by  con- 
taining the  metal  as  anion,  as  proved  by  electrolysis. 
Solutions  of  the  double  carbonates  and  citrates,  and 
the  single  tartrates,racemates,malates,citrates,  and 
glycerates  are  considered  to  contain  cobalto-  or 
nickelo-compounds,  these  being  precipitated,  as  a 
rule,  by  alcohol,  in  the  form  of  emulsions.  In  some 
cases  scale  preparations  are  obtained  by  evaporat- 
ing the  solutions,  and  the  dried  emulsion  or  scale 
(except  with  the  tartrates)  is  stalile  ;  but  the 
solutions  change  gradually  into  the  less  soluble 
normal  salts,  which  crystallise.  The  residue 
of  metallo-compound  also  is  converted  entirely 
into  the  normal  salt  by  repeated  moistening  and 
evaporation  ;  the  change  is  reversible,  but  slow 
in  either  direction.  The  colour-intensity  of  solu- 
tions of  the  organic  salts  of  cobalt  and  nickel,  like 
those  of  copper,  decreases  on  dilution,  and  the 
organic  salts  dissolve  in  alkali  hydroxide  to  form 
compounds  which,  as  far  as  investigated,  resemble 
the  corresponding  copper  compounds.  In  several 
cases,  as  with  copper,  jellies  are  obtained,  potassium 
hydroxide,  for  example,  converting  potassium 
nickelocitrate  solution  into  a  permanent  dark 
green  jelly.  A  metallo-compound  is  precipitated 
as  an  emulsion  when  a  concentrated  solution  of 
potassium  racemate  is  added  to  one  of  cobalt 
chloride,  in  equivalent  proportions,  and  two 
metameric  forms  of  normal  cobalt  racemate  have 
been  obtained. — F.  Sodn. 

Metallo-compounds  in  solution.     S.   U.   Pickering. 
Chem.  Soc.  Trans.,   1915,   107,  955—959. 

A  COMPAEISON  of  the  residues  obtained  by  evaporat- 
ing solutions  of  various  organic  salts  containing 
copper  showed  that  scale  or  vitreous  residues  or 
crystals  are  produced,  according  as  the  colour 
intensity  of  the  solution  indicates  richness  in  cupri- 
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i-onipound  or  in  the  normal  salt.  Thus  pot«.ssiiun 
I'upriinurate,  ciipriinalnte,  and  i-uprit«rtrat<>, 
sodium  rvipritai'trato,  sulpliatf-ciipriniahito,  and 
coppiT  ([uinate  j;ave  a  scaU-  or  vitM'ou.s  residue, 
and  I'opper  glycerato.  titrate,  and  malate  gave  a 
mixture  of  scale  and  crystals,  hut  other  copper 
salts  gave  only  crystals.  Scale  residues  were 
obtained  with  cobalt  citrate  and  fjlyccratc,  colialt 
mono-pota.ssivmi  citrate,  and  nickel  citrate,  inahite, 
and  (jlycerate.  whilst  crystals  were  obtained  with 
cobalt  tartrate  and  malate  and  with  tetrapotassium 
citrates  of  nickel  and  cobalt  (the  colour  intensity 
of  the  cobalt  compound  being  only  2-3,  as  com- 
pared with  18f)  for  tlie  corresponding  copper, 
compound,  which  yields  a  vitreous  residue  on 
evaporation). — K.  Kodn. 

Supersatiiraled    solutioyis  ;     Experhnenls    on  ■ 


M.   Jones  and  .T.   1{.   Partington.      Chem.   Soc. 
Trans..    11)15,    107,    1010— 102.5. 

The  existence  of  supersaturated  solutions  of  the 
"  second  type,"  i.e..  those  in  which  deposition  of 
solid  is  produced  by  rise  of  temperature,  as 
described  by  Jones  and  Partington  (Phil.  Mag., 
191">,  29,  ;J5),  has  been  proved  directly  in  the 
cases  of  calciiun  biityrate  and  acetate,  and  indi- 
rectly with  cakiiun  sulphate  (gypsum).  The 
existence  of  equilibria  between  finely  powdered 
gypsum  and  solutions  in  contact  with  it,  with 
concent  rat  ion.s  difl'erent  from  those  in  normally 
saturated  solutions,  has  been  established.  The 
solubility  curve  of  finely  powdered  gypsum  has 
been  shown  to  agree  with  that  calculated  from 
Gibb's  theory.— B.  N. 

Ilydroijen  peroxide  ;   Caiahjsis  of in  presence  of 

acids  and  alkalis.    G.  Lemoine.    Comptes.  rend., 
1915.    161,   47—51. 

The  retarding  effect  of  acids  on  the  decomposition 
of  hydrogen  peroxide  is  attributed  to  their  affinity 
for  water,  which  counteracts  the  catalytic  action 
of  the  latter.  The  acceleration  of  the  decomposi- 
tion of  hydrogen  peroxide  by  caustic  alkalis  is 
attributed  to  the  formation  and  decomposition 
of  alkali  peroxide.  The  effect  of  the  acids  or  alkalis 
is  not  directlv  proportional  to  their  concentration. 

— W.  R.  S. 
Uranium  and  radium  :    The  relation  between- 


VI.     The  life-period  of  ionium.     P.  Soddy  and 
A.  F.  R.  Hitchins.  Phil.  Mag.  1915.  30,209—219. 

MEASUREJfENTS  of  the  quantity  of  radium  in 
solutions  of  a  carefully  purified  uranium  prepara- 
tion showed  an  unmistakable  increase  in  the 
growth  of  radium.  This  appears  to  be  proportional 
to  the  square  of  the  time,  as  theory  recjuires  if 
ionium  is  the  only  long-lived  intermediate  member 
of  the  series.  The  period  of  average  life  of  ionium 
is  calculated  to  be  about  100,000  years.  This 
experiment  also  furnishes  direct  experimental 
evidence  that  uranium  is  the  ultimate  parent  of 
radium. — W.  R.  S. 

Potash  production  in  California.     T.  H.   Norton. 
U.S.  Commerce  Rcpt.,  No.  137. 

The  difficulties  in  exploiting  the  mineral  deposits 
of  California  are  chiefly  connected  with  transport, 
the  demand  being  mainly  from  the  eastern  half  of 
the  United  .States.  For  this  reason  it  is  doubtful 
whether  the  deposits  in  south-eastern  California 
could  be  utilised  profitably.  Deposits  in  the 
Imperial  Valley,  east  of  San  Diego,  are  reported 
as  promising,  when  the  projected  rail  connection 
is  established.  It  is  hoped  that  in  a  few  months 
the  American  Trona  Company  will  put  potash  on 
the  market,  obtained  from  the  Searles  Lake  deposits. 
There  seems  to  be  no  possibility  of  .securing  a  .supply 
of  potash  from  Nevada.  A  cert.ain  amount  of 
kelp  is  being  utilised  as  a  source  of  potash,  but  the 
extension  of  the  industrv  is  hindered  bv  the  diffi- 


lulty  at  present  experienced  in  separating  the 
alkali  chlorides  from  the  organic  residue  ;  filtration 
mul  diffusion  methods  l\avc  not  hern  successful, 
but  experiments  on  the  coagulation  of  the  organic 
matter  appear  to  offer  a  solution  of  the  problem. 

Potash  from  kelp.   F.K.Cameron.   U.S.  Commerce 
Kept.,  No.  143,  June  19,  1915. 

A.v  exhaustive  examiaatioii  of  the  kelps  found  on 
the  coa.st  of  the  piiitcd  States  has  given  (he  follow- 
ing average  figures  for  the  various  kinds: — 
MacTOcystis  pi/rifera,  KjO,  1259%;  N,  1-57%; 
1,  0-23%,  Nereorysti^  luclkeanu.  K-^O,  201  <%; 
N,  1-9%  ;  I,  013"i.  Alaria  fistulosn.  K.,0,  91%  ; 
N,  2-6%  ;  I,  trace.  The  available  beds  of  the 
Pacific  coast  and  the  annual  harvest  of  kelp,  with 
the  resultant  quantities  of  potassium  chloride,  are 
estimated  as  follows  : — 


Region. 

Area 
sq.  m. 

Fresh 
kelp. 

KCl. 

(V'dros  Island  to  San  Diego 
San  Diego  to  Point  Con- 

91-4 
97-9 

.S6-2 

50 

141-6 

17-9 

tons. 
16,979,800 

18,193,300 

4,.377,400 

.1211.000 

15,000.000 

3,307,000 

tons. 
049,000 

096,000 

Point  Conception  to  Cape 

Flattery    

Puget  Sound 

167,00C 
20,000 

Suutli-East  .Alaska     

Western  Alaska      

598,000 
130,000 

Total     

3900 

59,105,500 

2,266,000 

The  amount  of  potassiiuii  chloride  that  it  is 
possible  to  produce'  thus  is  five  tinies  the  total 
import  of  potash  salts  (calculated  to  chloride) 
from  German^'.  It  is  thought  that  the  cost  of 
handling,  drying,  grinding,  storing,  and  loading, 
at  San  Diego  and  neighliourhood,  should  not 
much  exceed  $1  per  ton  of  dried  kelp  ;  cutting 
and  collecting  is  estimated  at  $1.S3  and  general 
expenses  at  $1,  giving  a  total  co.st  of  .$3..S;{.  The 
total  fertiliser  value  of  dry  kelp  is  calculated  to  be 
$15-75  per  ton,  of  which  .'{JO  represents  the  potash 
value.  The  margin  of  profit  thus  shown  should 
stimulate  the  utilisation  of  tlie  large  local  resources. 
It  is  suggested  that  it  may  be  possible  later  to 
replace  the  plants  in  some  of  the  beds  with  varieties, 
such  as  Pelagophycus  porra  (egg  kelp),  which  con- 
tain higher  percentages  of  potash  ;  this  variety 
is  found  in  scattered  groups  along  the  coast  of 
Lower  California. 

Potash  deposits  of  Spain.    U.S.  Cons.  Rept.,  July, 
1915. 

Numerous  borings  have  been  made  in  the  region 
where  the  potash  salts  abound  in  the  provinces  of 
Barcelona  and  Lerida.  The  results  have  been 
particularly  favourable,  but  it  will  require  the 
employment  of  capital  and  enterprise  to  make  the 
potash  from  these  deposits  a  profitable  product. 
In  the  various  borings  near  the  town  of  Sarria, 
potash  salts  were  found  at  depths  between  121 
and  197  feet  and  others  at  120  ft.  At  8N(i  ft.,  the 
greatest  depth  attained,  important  [Uantities  of 
potassium  compounds  were  found  to  rest  on  a 
stratiun  of  salt  not  yet  pierced.  In  the  area  test«d 
by  borings,  comprising  some  2. 090, 000  sq.  ft.,  there 
is  approximately  2,550,000  tons  of  carnallitc  and 
1,1.50,000  tons  of  sylvite. 

From  the  general  (haracferistics  of  the  region 
it  is  considered  probal>le  that  there  are  further 
deposits  in  the  neighliourhood  of  those  already 
tested.  In  a  stream  running  by  the  salt  works  of 
Cardona  there  is  a  large  percentage  of  potash 
in  solution,  and  vast  quantities  of  potash  have 
already  been  allowed  to  go  to  waste  in  the  salt 
mines  that  might  have  been  profitably  used.  On 
account  of  the  exceptionally   irregular  geological 
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formation  of  this  particular  part  of  the  country 
near  Barcelona,  it  is  difficult  to  make  exact  valua- 
tions of  the  amount  of  potash  salt  that  can  be 
mined. 

Sodium  nitrate  industry  in  Chile.     Min.  and  Eng. 
World,    1915,    43,    137—138. 

In  view  of  the  continually  increasing  cost  of  labour 
special  efforts  are  being  directed  towards  reducing 
the  cost  of  mining  sodium  nitrate,  which  at  present 
represents  about  60°;,  of  the  cost  of  the  raw 
product.  One  of  the  heaviest  items  of  expense  is 
the  removal  of  the  overburden,  consisting  gener- 
ally of  a  hard  mixture  of  sand  and  clay.  In  some 
cases  tliis  overburden  is  20  ft.  deep,  making  the 
cost  of  mining  prohibitive.  A  large  drag-line 
excavator  has  been  installed  at  one  field,  and  has 
given  very  satisfactory  results  in  replacing  hand 
labour.  In  the  subsequent  purification  of  the 
caliche,  the  present  evaporating  process  requires 
one  pound  of  fuel  to  produce  6  lb.  of  nitrate.  A 
process  has  been  patented  by  S.  A.  Orchard,  by 
which  it  is  claimed  that  16  to  19  lb.  of  nitrate 
can  be  produced  per  lb.  of  fuel  ;  in  this  process, 
the  solution  is  passed  through  five  or  six  evapor- 
ators, the  first  tliree  or  four  of  these  working 
under  vacuum  and  the  remainder  under  a  slight 
steam  pressure. 

Radium  'production  by  the  U.S.  Bureau  of  Mines. 
U.S.   Comm.   Kept.,  July  27,   1915. 

The  production  of  radium  from  Colorado  carnotite 
ores  by  the  Bureau  of  Mines,  in  connection  with 
the  National  Radium  Institute,  has  passed  the 
experimental  stage  in  its  new  process  and  is  now 
on  a  successful  manufacturing  basis,  and  the 
Bureau  of  Mines  is  able  to  produce  radium  at  a 
much  lower  cost  than  by  other  processes.  The 
cost  of  one  grm.  of  radium  metal  produced  in  the 
form  of  liromide  during  jMarch,  April,  and 
May  of  the  present  year  was  .$36,050.  The  cost 
of  producing  radium  in  the  small  experimental 
plant  during  the  first  few  months  of  the  Bureau's 
activities  was  somewhat  higher,  but  not  enoxigh 
to  affect  seriously  the  final  average.  This  low 
cost  of  production  does  not  necessarily  mean  an 
immediate  fall  in  the  selling  price  of  radium.  The 
National  Radium  Institute  was  fortunate  in 
securing  through  the  Crucible  Steel  Co.  the  right 
to  mine  on  10  claims  of  carnotite  ores  belonging 
to  it,  and  this  was  practically  the  only  ore  avail- 
able at  the  time.  Since  then  new  deposits  have 
been  opened,  but  these  are  closely  held  ;  and 
according  to  the  experts  employed  by  the  Bureau 
of  Mines,  the  Colorado  and  Utah  fields,  which  are 
much  richer  in  radium  ores  than  any  others  known, 
will  supply  ore  for  a  few  years  only  at  the  rate  of 
production  that  obtained  when  the  European  war 
closed  foreign  mines.  The  demand  for  radium 
will  also  increase  rapidly. 

The  10  carnotite  claims  being  operated  at 
Long  Park,  Colo.,  by  the  National  Radium 
Institute  have  already  produced  more  than 
796  tons  of  ore  averaging  over  2%  U3O,.  The 
cost  of  ore  delivered  at  the  radium  plant  in  Denver 
has  averaged  $81.30  per  ton.  This  included  15% 
royalty,  salary  of  the  Bureau  of  Mines  employees, 
amortisation  of  camp  and  equipment,  and  all 
expenses  incidental  to  the  mining,  transportation, 
grinding,  and  sampling  of  the  ore. 

A  concentrating  plant  for  low-grade  ores  has 
been  erected  at  the  mines  and  is  successfully 
recovering  material  formerly  wasted.  The  radium 
plant  at  Denver  has  now  a  capacity  of  three  tons 
of  ore  per  day,  having  been  more  than  doubled  in 
size  since  last  February.  To  July  1.  1915,  slightly 
over  3  grms.  of  radium  metal  was  obtained  in  the 
form  of  radium-barium  sulphate  containing  over 
1  mgrm.  Ra  per  kilo,  of  sulphates.  The  con- 
version of   the   sulphates   into   chlorides  and   the 


purification  of  the  radium  therefrom  are  easily 
accomplished,  and  with  small  loss  of  material. 
Unfortunately  acid-proof  enamel  ware,  obtainable 
only  in  France,  has  not  been  delivered  of  sufficient 
capacity  to  handle  the  crystallization  of  the  full 
plant  production,  so  that  only  1304  mgrms.  of 
radium  has  been  delivered  to  the  two  hospitals 
connected  with  the  National  Radium  Institute. 
The  average  radium  extraction  of  all  ore  mined 
by  the  National  Radium  Institute  has  been  more 
than  85%  of  the  amount  present  in  the  ore,  and 
for  the  last  five  carloads  of  carnotite  treated, 
above  90%. 

Sodium  nitrate  industry  in  Chile.    Lf.S.  Commerce 
Rept.  No.  176,  July  29,  1915. 

The  shipments  of  nitrate  from  Chile  have  increased 
during  the  last  few  months,  though  production  has 
remained  at  the  sanie  level  ;  the  exports  from 
January  to  starch,  1915,  amounted  to  about 
320.000  tons  and  the  production  to  260,000  tons, 
reducing  the  stock  on  the  coast  to  about  one  million 
tons.  Only  36  plants  were  in  operation,  as  com- 
pared with  134  in  May,  1914,  when  the  production 
was  205,000  tons.  An  increasing  percentage  of 
refined  (96%)  nitrate  is  now  being  shipped,  for  use 
in  making  explosives. 

Maynesiie    deposits    in    British    Columbia.      U.S. 
Commerce  Rept.  No.   177,  July  30,   1915. 

Large  deposits  of  magnesite  of  exceptional  purity 
have  been  found  along  the  shore  of  Lake  Atlin, 
in  the  north-eastern  part  of  British  Columbia. 
Arrangements  are  being  made  for  working  the 
deposits,  and  it  is  expected  that  a  supply  will  be 
available  shortly. 

Asbestos  deposits  in  China.     U.S.  Commerce  Re- 
port No.   171,  July  23,   1915. 

The  U.S.  Consul  at  Chungking  reports  that  valu- 
able asbestos  deposits  have  been  found  near 
Pachow,  Western  China.  The  mineral  appears  to 
be  of  good  quality  and  is  cheap,  the  mining  ex- 
penses and  carriage  to  Chungking  amounting  to 
about  3s.  per  100  lb. 


a-Particles  ;    The  passaye  of  ■ 


throuyh  hydroyen. 


E.  Marsden  and  W.  C.  Lantsberry.     Phil.  Mag., 
1915,  30,  240—243. 

EXPERIJIENT.S  on  the  passage  tlu-ough  hydrogen  of 
a-particles  from  radium  emanation  and  radium 
indicate  that  H-particles  are  emitted  ironx  the 
radioactive  atoms  themselves,  apparently  with 
unequal  velocity. — W.  R.  S. 

Action  of  nitric  acid  on  alum.inium..   Trillat.   See  X. 

Detection  of  hydrocyanic  acid.  Lavialle  and  Varenne. 
See  XXIII. 

Patents. 

Ammonia  from  its  elements;    Synthetic  process  for 

the    production    of .       II.    Wade,    London. 

From  j\I.  Pier,  Zehlendorf,  Germany.    Eng.  Pat. 
213,  Jan.  3,   1914. 

The  catalyst  is  composed  of  iridium  or  rhodium, 
or  their  compounds,  in  conjunction  with  an  alka- 
line or  basic  contact -carrier,  the  quantity  of  which 
is  a  multiple  of  that  of  the  catalyst.  For  example, 
it  is  made  by  precipitating  a  solution  containing 
I  grm.  of  iridium  chloride  by  means  of  alkali, 
mixing  the  washed  precipitate  with  10  grms.  of 
potassium  carbonate,  and  drying  the  mass  in  a 
current  of  nitrogen  or  hydrogen  or  a  mixture  of 
these  gases. — F.  Sodn. 

Ammonia  from  its  elements;    Production  of . 

H.  Wade,  London.     From  M.  Pier,  Zehlendorf, 
Germany.     Eng.  Pat.  214,  Jan.  3,  1914. 

A  contact-carrier  composed  of,  or  containing. 
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magnesiuni  oxide  or  carbonate  is  coated  or  im- 
pregnated with  a  rntalyst  (metals  of  the  Pt  proiip 
or  Pe.  ("o.  Ni.  .Mo.  W,  or  V,  or  their  coiiip(miuls). 
.so  that  the  quantity  of  masnesiuiu  compound  is  a 
nniltiple  of  tliat  of  the  catalyst.  For  example, 
1  prni.  of  ruthenium  chloride  (alone  or  mixed  with 
rhodimn  or  iridium  chloride)  or  0-1  prm.  of  potas 
slum  ruthenate  luay  he  spread  over  20  grms.  of 
manni'sium  oxide,  or  a  solution  of  ruthenium 
ihloridc  may  he  preiipitated  with  magnesia,  the 
wa-shed  precipitate  mixed  with  ten  times  its  weight 
of  magnesium  oxide,  and  the  mixture  dried  in  a 
current  of  nitrogen  or  hydrogen,  or  a  mixture  of 
nitrogen  and'  hydrogen.  (See  also  Eng.  Pat. 
213  of  1911  ;  preceding.)— F.SODX. 

Ammonia  from  almosphcric  nitroyen  ;    Manufaclurc 

of .     F.  W.  Dafertand  H.  .Miklauz,  \ienna. 

Eng.  I'at.  1(5,597,  .July  11,  1914.  Under  Int. 
Conv.,  July  12,  1913. 
B.\Kir.«  nitride  is  conyerted  into  the  liydride  and 
ammonia,  with  intermediate  formation  of  un- 
stal)le  products,  hy  heating  in  a  current  of  hydrogen 
at  a  moderate  temperature  (about  400^  C,  for 
example),  and  when  a  suitaljle  jiroportion  (say 
75",,)  of  the  nitrogen  has  heen  converted  into 
ammonia,  the  hydride  is  re-converted  into  nitride 
hy  heating  at  a  higher  temperature  (about  GOO"  C.) 
in  a  current  of  nitrogen.  Instead  of  using  the  gases 
alternately,  a  mixture  of  nitrogen  and  hydrogen 
may  be  employed,  and  the  temperature,  or  tem- 
perature   and    pressure,    varied    periodically. 

— F.  SODN. 

Sulphur  dioxide  [from   f/ases] ;    Recovery  of . 

J.  B.  Garner,  Pittsburgh,  Pa.,  Assignor  to 
Metals  Research  Co.,  New  York.  U.S.  Pat. 
1,145,579,  July  t>,  1915.  Date  of  appl.,Dec.3,1914. 
Dry  gases  containing  sulphur  dioxide  are  passed 
through  aljsorbent  carbonaceous  material,  such  as 
charcoal,  from  which  volatile  constituents  which 
would  cause  part  of  the  sulphur  to  be  deposited 
in  elementary  form  have  been  previously  expelled, 
preferably  by  heating  under  reduced  pressure. 
The  absorbed  sulphur  dioxide  is  subsequently  re- 
covered.— F.  SoDN. 

Electrolysis  of  "  halogen   alkalies  "  ;    Process  and 

apparatus   for    the .     Siemens    und    Halske 

A.-G.,  Berlin.  Eng.  Pat.  17,089.  July  18.  1914. 
Under  Int.  Conv.,  July  20,  1913.  Addition  to 
Eng.  Pat.  18,102  of  1913  (this  J.,  1914,  23). 
The  chlorine  is  exhausted  from  the  anode  space  by 
an  apparatus  provided  with  an  adjustable  regu- 
lator, so  that  the  pressure,  which  is  variable,  is 
below  that  of  the  atmosphere.  Tlie  hydrostatic 
pressure  of  the  electrolyte  standing  over  the 
horizontal  diaphragm  is  thus  partially  counter- 
balanced, and  the  speed  of  filtration  of  the  lye  can 
be  regulated. — B.  N. 

Alumina  ;   Process  for  the  production  of  pure . 

M.  Buchner,  Heidelberg,  Germany.      Eng.  Pat. 

15,854,  July  2,  1914. 
Cl.\Y,  bauxite,  aluminium  nitride,  or  alumina  waste 
is  decomposed  with  acids  and  the  filtered  and  con- 
centrated solution  treated  with  aqueous  or  gaseous 
ammonia,  preferal)ly  in  excess,  whereby  iron  and 
aluminium  hydroxides  are  precipitated.  The 
latter  is  separated  by  dissolving  in  caustic  alkali 
lye  and  is  recovered  by  known  methods,  including 
self-precipitation.  The  alkali  lye  is  u.sed  con- 
tinuously. jVmmonium  ferrocyanide  may  be  used 
in.st«ad  of  ammonia  for  tlie  precipitation,  in  which 
case  the  iron  is  precipitated  and  the  aluminium 
remains  in  .solution.  Alternatively,  the  aluminous 
material  is  conyerted  into  ahiminium  nitride  by 
known  methods,  and  the  nitride  decomposed  by 
acid,  the  ammonia  evolved  being  used  to  pre- 
cipitate the  hydroxides  as  before. — J.  R. 


Fluorine  compounds  of  the  rare-earth  metals  ;   Pro- 
cess for  the  nunnifaclurc  of .      Gebr.  Siemens 

und  Co..  HiTlin-IJcliltiibc  ig,  Gcrmanv.  Eng. 
I'at.  90.S7.  April  9,  1911.  Under  Int.  Conv., 
.Mav  17,  1913.  Addition  to  Eng.  Pat.  8015  of 
1914  (see  this  J.,  1914.  830). 

When  ground  fluorspar  is  added  to  slightly  acid 
solutions  of  rare-earth  metals  the  li(|uid  gradually 
clears,  owing  to  llie  precipitation  of  doul)le 
fluorides.  Tliese  may  be  separated  by  filtration  ; 
further  contact  with  the  liquid  results  in  their  de- 
composition. Solutions  of  the  rare  <'arths  act 
\ipon  the  doulile  compounds  with  the  formation  of 
fluorides  of  the  rare  earths.  As  an  example,  a 
solution  of  11  kilos,  of  residual  oxides  from 
thorium  manufacture  in  a  slight  exce.ss  of  hydro- 
chloric  acid  was  diluted  to  100  kilos.,  and  13  kilos, 
of  powdered  fluorspar  was  added  to  the  lioiling 
solution,  which  was  kept  boiling  for  half-an- 
liour.  The  precipitated  double  fluorides  weighed 
18-2  kilos,  (calculated  amount,  18-4  kilos.). — J.  R. 

Peroxides    and    perborates  ;     Manufacture    of . 

II.  Wade,  London.  From  Ilenkel  und  Co., 
I)us.seldorf,  Germany.  Eng.  Pat.  1087,  Feb.  2, 
I9I5. 
Cathodic  hydrogen  peroxide  may  be  produced 
economically  under  ordinary  pr(>ssure  at  0°  C,  for 
use  in  the  preparation  of  peroxides  and  perborates, 
if  its  accumulation  within  the  electrolyte  is  pre- 
vented by  precipitation  as  a  solid  peroxide  com- 
pound. This  is  effected  by  the  addition  of  a 
suitable  soluble  compound,  e.f/.,  calcium  hydroxide, 
uidess  the  electrolyte  yields  an  insolulile  compound 
without  such  addition.  The  out|)ut  is  raised  by 
the  further  addition  of  starch,  gelatin,  l)oric  or 
phosphoric  acid,  or  other  stal)ilising  agent,  such  as 
sodium  silicate  or  other  inorganic  colloids. — J.  R. 


Ih/drof/en  ;     Manufacture    of - 
( 'harlotienburg.    Germany. 


K.    Schaefer, 
Eng.    Pat.    25.710, 


Nov.  10,  1913.  Under  Int.  Conv..  May  21,  1913. 
In  the  production  of  hydrogen  by  the  alternate 
action  of  steam  and  reducing  gases  on  iron,  the 
latter  is  heated  at  the  l)eginning  of  the  process  hy 
biu-ning  gas  of  higli  calorific  power,  preferably 
water-gas.  The  iron  is  only  partially  oxidistd  by 
the  action  of  steam,  and  by  passing  in  air.  after 
the  steam,  to  complete  the  oxidation,  sufTicient  heat 
is  developed  to  maintain  the  requisite  working 
temperature  without  using  further  quantities  of 
reducing  gas  for  lieating  pmposes. — F.  Sodn. 

Air  or  other  gaseous  mixtures  ;  Process  fur  separa- 
ting the   constituents  of .     Ges.   fiir  Linde's 

Eismascliinen  A.-G.,  Hollriegelskreuth.  Ger- 
many. Eng.  Pat.  24.735.  Dec.  29.  1914.  Under 
Int.  Conv..  Jan.  29.  1914. 
Air  is  first  separated  by  lii[uefaction  and  rectifica- 
tion in  known  manner  into  two  parts,  rich  in 
oxygen  and  nitrogen  respectively.  The  cnide 
oxygen  without  i)revious  warming  enters  a  vertical 
rectifying  cohmin  near  the  middle,  the  column 
liaving  a  heating  loil  at  its  lower  end  and  a  cooling 
device  at  its  upper  end.  Liquid  oxygen  separates 
at  the  lower  end,  and  nitrogen  and  argon  at  the 
upper  end.  The  latter  mixture  may  be  treated 
with  a  reducing  agent,  e.g..  hydrogen,  and  then 
further  treated  in  a  similar  apparatus  to  separate 
tlie  nitrogen  and  argon.  The  two  colunms  may 
have  a  common  cooling  Ijath,  wliich  may  consist  of 
a  mixture  rich  in  nitrogen  or  a  mixture  rich  in 
oxygen  and  boiling  at  a  lower  pressure  than  that 
in  the  rectifying  column. — W.  F.  F. 
Sulphtcric   acid  chainhrrs  or  the   like  ;     Means  for 

fastening    or    holding    the    leaden    walls    of . 

M.    Seeck,    Schoppinitz,    Germany.     Eng.    Pat. 
16,187,  July  7,  1914. 
See  Fr.  Pat.  474,302  of  1914  ;  this  J.,  1915,  715. 
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Nitric  acid  of  high  concenlraiion  ;  Process  of  pre- 
paring   .     M.  Moest,  Bodio,  Switzerland,  and 

^I.  Eckardt,  Assignors  to  Farbw.  vomi.  Meister, 
Lucius,  und  Brlining,  Hochst,  Germany.  U.S. 
Pat.  1,145.162.  July  6,  1915.  Dat«  6t  appl., 
June  10,  1914. 

See  Ft.  Pat.  472,775  of  1914  ;  this  J.,  1915,  491. 

Ammoniuin  sulphate  ;  Manufacture  of .     J.  Y. 

Johnson,  London.  Prom  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen,  Germanv.  Eng. 
Pat.  27,962,  Dec.  4,  1913. 

See  Fr.  Pat.  466,302  of  1913  ;  this  J.,  1914,  645. 

Alumino-silicates  ;  Manufacture  of .   Permutit 

A.--G.,  Berlin.  Eng.  Pat.  353,  Jan.  6,  1914. 
Under  Int.  Conv.,  Jan.  6,  1913. 

See  Ft.  Pat.  467,038  of  1914  ;  this  J.,  1914,  865. 

Aluminium  nitride  ;  Process  for  the  manufacture  of 

.     Electric    furnace.     P.    Bunet,    Wliitney, 

N.C.,  Assignor  to  Soc.  G(^nerale  des  Nitrures, 
Paris.  U.S.  Pats.  1,145,747  and  1.145,748, 
July  6,  1915.  Dat<?s  of  appl..  May  9,  1913, 
and  Nov.  24,  1914. 

See  Fr.  Pat.  457,723  of  1913  ;  this  J.,  1913,  1010. 

Zinc  oxide  ;  Manufacture  of .     W.  Asef,  Phila- 
delphia.    Eng.  Pat.  23,826,  Dec.  9,  1914. 

See  U.S.  Pat.  1,135,981  of  1915  ;  this  J.,  1915,  833. 

Rare-earth  vietuls  ;  Manufacture  of  compounds  of 

the .     Gebr.     Siemens     und     Co.,     Berlin- 

Lichtenberg,  Germany.  Eng.  Pat.  9534.  Apr. 
17,  1914.  Under  Int.  Conv.,  July  16.  1913. 
Addition  to  Eng.  Pat.  8015  of  1914. 

See  Fi-.  Pat.  470,633  of  1914  ;   this  J.,  1915.  283. 

Satis  of  the  com-plex  hydrofluoric  acids  ;  Process  for 

the  manufacture  of .    Gebr.  Siemens  und  Co., 

Lichtenberg.  Germanv.  Eng.  Pat.  10,175.  Apr. 
24,  1914.     Under  Int.  Conv.,  Apr.  30,  1913. 

See  Ger.  Pat.  279,011  of  1913  ;  this  J.,  1915,  230. 

Colloidal  solutions  of  metals  ;  Manufacture  of  stable 
.  Ges.  t.  Elektro-Osmose  m.  b.  H.,  Frank- 
fort. Eng.  Pat.  9261.  Apr.  14,  1914.  Under 
Int.  Conv.,  Apr.  14,  1913. 

See  Ft.  Pat.  471,679  of  1914  ;  this  J.,  1915,  431. 

Ions  adsorbed  by  colloids  ;  Process  for  the  exchange 

of .     Ges.     f.     Elektro-Osmose    m.    b.    H., 

Frankfort,  Germanv.  Eng.  Pat.  10,083,  Apr.  23, 
1914.     Under  Int.  Conv.,  Apr.  23,  1913. 

See  U.S.  Pat.  1,120,551  of  1914  ;  this  J.,  1915.  228. 


Hydrogen  ;  Manufacture  of  - 


J.  Y.  Johnson, 


Graphite  ;  Process  of  purifying  - 


.  E.  N.  Lain^, 
Paris.  U.S.  Pat.  1,145.024,  July  6,  1915.  Date 
of  appl.,  Jan.  15,  1914. 

See  Fr.  Pat.  464,642  of  1913  ;  this  J.,  1914.  550. 

Nitrogen  ;  Process  of  obtaining simultaneously 

with  oxides  of  nitrogen.  Farbw.  vorm.  Meister, 
Lucius,  und  Briining.  Hochst,  Germany.  Eng. 
Pat.  9974.  Apr.  22.  1914.  Under  Int.  Conv., 
Apr.  22,  1913.  Addition  to  Eng.  Pat.  3662 
of  1913,  dated  Feb.  19,  1912. 

See  Addition  of  Apr.  17,  1914,  to  Fr.  Pat.  453,845  ; 
this  J.,  1915.  552. 

Nitrogen  and  oxygen  compounds  ;    Process  for  the 

production    of .     C.    Krauss,    Koln-Brauns- 

feld,  and  P.  Stahelin,  Knapsack,  Germany. 
Eng.  Pat.  20,499,  Nov.  18,  1913.  Under  Int. 
Conv.,  July  26,  1913. 

See  Fr.  Pat.  465,045  of  1913  ;  this  J.,  1914.  549. 


London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen.  Eng.  Pats.  27,  963, 
Dec.  4,  1913,  and  8029,  Mar.  30,  1914. 
See  Ger.  Pat.  279,583  of  1913  ;  this  J.,  1915,  355. 
Reference  is  directed  in  pursuance  of  Sect.  7, 
Sub-sect.  4  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  27,955  of  1912,  and  in  pursuance  of 
Sect.  8,  Sub-sect.  2,  to  Eng.  Pat.  8864  of  1913. 

Separation  of  carbon  monoxide  from  gas  mixtures. 
Eng.  Pats.  9271  and  20,616  of  1914.     Sec  II.*.. 

Lime,  cement,  or  like  kilns.     Eng.  Pat.  16,030  of 
1914.     See  IX. 

Apparatus    for    making    tchite    lead.     U.S.     Pat. 
1,144,701.     See  XIII. 

Utilising  beet-molasses  icaste.  [Recovering  ammonia 
and  hydrogen  cyanide].  U.S.  Pat.  1,145,484. 
See  XVII. 

Manufacture    of    base     interchanging     substances. 
Eng.  Pat.   20,144  of   1914.     See  XIXb. 


Vra— GLASS;  CERAMICS. 

The  International  Plate  Glass  Syndicate.   Engineer- 
ing, July  23,  1915. 

To  an  international  concern  like  the  Plate-Glass 
Syndicate,  in  which  French,  Belgian,  and  German 
capital  is  interested,  the  war  naturally  brings 
about  somewhat  awkward  conditions.  Prior  to 
the  Reisholz  Plate-Glass  Works  joining  the  syndi- 
cate, it  comprised  seven  companies.  Of  these, 
one  was  entirely  French,  whilst  French  and 
Belgian  capital  was  invested  in  some  of  the  other 
works  ;  the  French  influence  then  had  an  allot- 
ment figure  of  491  °o<  whilst  the  share  of  the 
French  capital  in  the  syndicate  amounted  to  f, 
the  corresponding  figures  for  Belgium  being  12-3% 
and  fi-  By  the  addition  of  the  Reisholz  Works, 
this  proportion  has  been  materially  altered,  which 
will  appear  from  the  appended  table  : — 


Share  of 
capital. 

Share  of 
allotment. 

i 

3i"o 

12-3 

56-7 

Germany  has  thus  secured  the  majority,  both  as 
regards  capital  and  share  of  turnover,  and  the 
chairman  is  now  also  a  German.  The  State  con- 
trol is  still  in  force,  but  the  compulsory  or  State 
management  has  been  abandoned,  except  in  the 
case  of  the  purely  French  concern.  In  some  of  the 
undertakings  belonging  to  the  syndicate,  German 
and  non-German  capital  is  equal,  and  it  has  been 
urged  in  Germany  that  Gei-man  capital  ought  to 
step  in  so  as  to  obtain  the  absolute  majority. 

P.\TENTS. 

Glass   products  ;     Manufacture   of   crystalline . 

H.      Becker,      Berlin-Niederschoneweide.     Eng. 

Pat.  10,161.  Apr.  24,  1914.     Under  Int.  Conv., 

Apr.  24,  1913. 
A  MIXTURE  of  glass-forming  raw  materials  is  heated 
just  to  fusion  and  withdrawn  from  the  melting 
zone  of  the  furnace  before  the  separate  constituents 
(more  particularly  the  silica)  have  dissolved  com- 
pletely in  the  melt  ;  the  product  is  then  worked 
in  the  same  manner  as  ordinary  glass. — W.  E.  F.  P. 
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[Befraclori/]  material  for  use  in  the  construction  of 
wheels  for  ijrinding  and  like  purposes  ;  Manu- 
facture  of .     J.    Pettigrew    ami    E.    Gerhel- 

Stn>vor.  London.     Eng.  Pat.  8483,  Apr.  3,  1911. 

"  Grit,"  obtained  by  melting  bauxite  or  the  like 
in  an  electric  furnace  and  breaking  up  the  resulting 
mass,  is  heated  under  oxidising  conditions,  at  a 
temperature  (about  800"  C.)  insuflicient  to  cause 
fusion,  in  order  to  oxidise  iron  compounds.  The 
product  is  then  mixed  with  binding  material. 

— F.  SODN. 

Magnetic    7nalcrials ;    Devices   for   separating  ■ 


from  materials  in  tchich  they  may  be  present  as 
impurities  or  foreign  matter  [e.g.,  potters'  slip  or 
glares].  H.  H.  Thompson,  Aldridge,  StatTs.,  and 
A.  E.  Davies,  Hockley  Heath,  Warwick.  Eng. 
Pat.  19,254,  Aug.  31,  1914. 

A  DEVICE  for  wet  magnetic  separation  in  which 
the   electro-magnet   is   provided   with   pole-pieces 

E rejecting  downwards  and  furnished  with  plate- 
ke  shoes  having  projecting  liars  or  teeth.  One 
shoe  may  be  in  a  lugher  plane  and  has  projections 
on  its  upper  and  lower  surface,  while  the  other  has 
projections  on  the  upper  surface  only. — W.  B.  S. 

Bricks,  tiles,  and  the  like;    Manufacture  of- 


Q.  Hidoux  and  J.  Bernheim,  Paris.  Eng.  Pat. 
17,876,  July  28,  1914.  Under  Int.  Conv.,  July 
28,  1913. 

See  Ft.  Pat.  460,803  of  1913  ;    this  J.,  1914,  25. 

Reversible  regenerative  furnaces  for  use  in  making 
steel,  glass,  etc.  Eng.  Pat.  27,678  of  1913.   See  X. 

Process  and  apparatus  for  applying  coatings  to 
various  surfaces  or  materials.  Eng.  Pat.  15,960 
of  1914.     See  X. 


IX.— BUILDING  MATERIALS. 

Cement  trade  of  Australia.     U.S.  Commerce  Kept. 
No.   178,  July  31,   1915. 

The  demand  for  cement  in  Australia  continues  to 
increase,  and  is  not  satisfied  by  the  production. 
During  1913  the  production  amounted  to  200,000 
tons  and  the  imports  to  125,000  tons,  of  wliich 
Germany,  Austria,  and  Belgium  contributed 
81,000  tons  and  the  United  Kingdom  31,000  tons. 
Two  factories  in  New  South  Wales  produce  145,000 
tons,  whilst  there  are  two  smaller  factories  in 
Victoria  and  one  in  South  Australia.  The  high 
local  freights  are  responsible  for  the  fact  that  little 
cement  is  shipped  from  State  to  State,  so  that 
Queensland,  Tasmania,  and  Western  Australia 
seem  to  offer  promising  markets  for  cement. 

Patents. 

Cement ;    Means  for  removing  the  sintered  together 

burnt  material,   for   instance ,  from  kilns  or 

the  like  with  horizontal  kiln  chambers.  JI. 
Lorenz,  Rodaun,  Lower  Austria.  Eng.  Pat. 
4539,  Feb.  21,  1914. 

The  horizontal  kihi  chamber  is  connected  with 
a  delivery  tunnel  beneath  by  a  number  of  armoured, 
inverted  conical  openings,  each  provided  with  a 
beater  grate  upon  which  the  larger  masses  of 
clinker  are  broken  before  discharge.  In  the  heat- 
ing zone  of  the  kUn,  these  openings  are  closed  at 
the  bottom  by  sliding  plates  and  the  conical 
hollows  filled  with  added  clinker ;  in  the  cooling 
zone,  they  are  opened  to  admit  air  or  steam 
from  the  deUvery  tunnel  into  the  incandescent 
charge,  to  facilitate  its  disintegration  and  removal. 

— W.  E.  F.  P. 


Lime,  cement,  or  like  kilns.  W.  Renner,  Misburg, 
Hanover,  J.  Schmarje  and  C.  Hoche.  Hamburg. 
Eng.  Pat.  lt>,();iO,July,4,  1914.  Under  Int.  Conv., 
July  5,  1013. 

Tile  material  under  calcination  is  prevented  from 
clinging  to  the  sides  of  the  kiln  chamber  by  the 
employment,  at  the  discharge  end  nt  the"  kiln, 
of  a  pair  of  oppositely  rotating  parallel  breaking 
rollers  with  spiral  ribs  of  varying  pitch. — J.  R. 

Mortar    materials ;     Apparatus   for    treating  ■ 


with  steam   or  moist  hot  air.     A.   Anker,   Paris. 
Eng.Pat.  8645,  April  6,  1914.     Under  Int.  Conv., 
Nov.  14,  1913.     Addition  to  Eng.  Pat.  7061  of 
1914,  dated   March  20,  1913  (this  J..  1915,  836). 
An    inner   and   an   o\iter   container,    mounted    to 
revolve    together    about    a    horizontal    axis,    are 
arranged  so  that  steam  can   be  admitted  to  the 
inner  container  from  the  outer  (through  perfora- 
tions, for  example),  whilst  the  outer  can  be  filled 
with   steam   and   has   moans   for   letting   off   con- 
densed   water.     An    orifice    extending    outwards 
from    the    inner    container    serves    as    a    feeding 
aperture  or  as  outlet,   according  to  the   upright 
or  inverted  position  of  the  vessel. — F.  Sodn. 

Wood;  Art  of  preserving - 


.,  ,,  ,7  ■  A.  V.  St.  Armande, 

Nitshill.    and    T.    Reid,    Glasgow.       Eng.    Pat. 
20,260,  Sept.  28,  1914. 

The  wood  is  treated  with  dichlorobenzene  and/or 
one  or  more  of  its  homologues,  with  or  without 
the  addition  of  other  compatible  materials,  such 
as  paraffin  wax  and  naphthalene. — W.  E.  F.  P. 

Silicious    material';     Processes    of   treating to 


produce  hydraxdic  cement  and  alkali  therefrom. 
H.  E.  Brown,  Kingston,  N.Y.,  U.S.A.  Eng.  Pat. 
13,448,  June  2,  1914. 

See  Ft.  Pat.  473,279  of  1914  ;   this  J.,  1915,  553. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Metals  consximed  in  shell  manufacture.     Min.  and 
Eng.   World,    1915,   43,   146. 

The  demands  of  manufacturers  of  shrapnel  and 
other  shells  and  rifle  cartridges  constitute  an 
important  item  of  consumption  in  copper,  spelter, 
and  other  metals.  The  metals  needed  to  hll  the 
war  orders  already  placed  are  estimated  at  over 
10%  of  last  year's  copper  production  of  the 
United  States,  about  7°o  of  the  spelter  produc- 
tion, and   nearly  20%  of  the  lead  production. 

A  British  18-pounder,  or  3.3-in.  shrapnel, 
requires  5  lb.  9J  oz.  of  Ijrass,  containing  66  to 
70%  Cu,  or  nearly  3  J  lb.  A  small  copper  band 
around  the  shell  adds  4|  oz.,  making  the  total 
copper  4  04  lb.  Spelter  consumption  per  shell 
of  this  size  is  about  1  -87  lb.  Lead  bullets  weighing 
7-92  lb.,  and  composed  of  7  parts  Pb  to  1  Sb, 
constitute  the  metal  load  of  the  projectile. 
Estimating  the  total  orders  for  shrapnel  and 
other  shells  placed  in  the  United  States  by  Europe 
at  25,000,000  shells,  these  orders  would  call  for 
a  total  of  101,000,000  lb.  of  copper,  46,750,000  lb. 
of  spelter,  and  173,250,000  lb.  of  lead. 

Actually  the  metal  consumption  is  larger,  as  a 
fair  proportion  of  the  shells  are  4-7-in.  howitzer 
shells,  using  more  brass;  some  6-in.,  7i-in.,  and 
probably  9-in.  shells  are  also  being  made.  Rifle 
cartridges  arc  composed  mainly  of  copper,  there 
being  1  lb.  of  the  red  metal  used  in  making  24 
Lebel  cartridges,  a  type  widely  used  by  the  French 
army.  Every  125  of  these  cartridges  consume 
1  lb.  of  spelter  and  a  small  amount  of  nickel. 
Steel  consumption  per  shell  varies  more  widely 
with  the  dift'ereut  types.     A  finished  3-3-in.  shell 
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contains  6  lb.  ISJ  oz.  of  steel,  the  steel  shell 
weighing  6  lb.,  5|  oz.,  and  the  diaphragm  9i  oz. 
If  the  shell  is  made  from  a  steel  bar,  the  weight 
of  this  is  about  17  lb.,  while  a  forging  for  the 
same  purpose  weighs  approximately  14i  lb.,  and 
a  "  bottle  "  made  by  the  seamless  tube  process 
somewhat  less. 

Cold-worked  metals  ;    The  properties  of .     Part 

I.  The  density  of  metallic  filiiiijs.  T.  M.  Lowry 
and  R.  G.  Parker.  Chem.  Soc.  Trans.,  1915, 
107,  1005—1018. 
The  complete  annealing  of  cold-worked  metals  is 
accompanied  by  a  contraction  in  volume,  which 
is  attributed  to  the  recrystallisation  of  amorphous 
material  produced  by  working.  The  contraction 
is  preceded  by  an  expansion,  which  appears  to  be 
universal  and  independent  of  the  nature  of  the 
metal.  With  Au,  Ag,  Cu,  Co,  Ni,  and  Sb,  this 
expansion  is  again  preceded  by  a  preliminary 
contraction,  which  appears  to  be  a  specific  property 
of  a  limited  group  of  metals.  In  the  case  of  gold, 
this  preliminary  contraction  and  intermediate 
expansion  can  be  observed  to  take  place  consecu- 
tively when  the  metal  is  heated  to  100°  C. 
Observations  on  filings  of  sixteen  metals  showed  a 
slight  decrease  of  density  produced  by  filing, 
excepting  with  Mg  and  Ft  :  the  observations 
were  not  conclusive  since  the  fiUngs  possibly 
enclosed  air.  On  annealing  the  filings  at  100°  C, 
expansion  was  observed  with  Al,  Zn,  Cd,  Sn,  Pb, 
and  Bi,  contraction  with  Co,  Ni,  Cu,  Ag,  and  Sb, 
and  no  change  with  Mg,  Fe,  Pd,  Pt,  and  Au. — B.  N. 

A. 


Aluminium;    Action  of  nitric  acid  on  — 

Trillat.  Bull.  Soc.  d'Kncour.,  1915.  132,  547— 
554. 
Plates  of  commercial  aluminium  of  99-7  %  purity, 
measuring  100  x  28  X 1  mm.  and  weighing  7—8 
grms.,  were  kept  in  closed  glass  bottles  contaiiiing 
nitric  acid  of  various  concentrations  and  at  various 
temperatures.  About  9/10  of  each  plate  was 
immersed  in  the  acid,  the  rest  being  exposed  to 
the  fumes.  After  15  days  the  plates  were  carefully 
brushed,  washed,  and  weighed,  and  immersed  for 
a  second  period  of  90  days.  The  accompanying 
table  shows  the  loss  in  weight  of  the  plates  under 


Percent,  loss  of  weight 

Loss  of  wt.  in 

Sp.  gr. 

Temp. 
°C. 

15  days. 

of  acid. 

grms.  per  sq. 

in  15  days. 

in  105  days. 

m.  surface. 

1-52 

0° 

0-54 

1-03 

15 

1-52 

5° 

0-92 

1-57 

25 

1-52 

18° 

1-42 

2-68 

38 

1-52 

28° 

4-27 

6-54 

116 

1-39 

S" 

8-76 

16-70 

237 

1-39 

28° 

31-10 

58-50 

845 

1-13 

18° 

11-78 

22-40 

320 

1-13 

28° 

46-10 

82-60 

1250 

different  conditions.  In  a  second  series  of  experi- 
ments the  bottles  were  left  open,  exposed  to  the 
air  ;  the  corrosion  was  considerably  greater  than 
in  the  first  series,  partly  on  account  of  absorption 
of  moisture  by  the  acid.  The  plates  were  most 
deeply  corroded  at  the  surface  of  the  liquid. 
Attempts  to  protect  the  metal  by  coating  it  with 
celluloid  varnish,  cellulose  acetate,  caoutchouc,  and 
paraffin  were  unsuccessful  ;  but  by  heating  it  for 
about  an  hour  at  400° — 500°  C.  its  resistance  to 
attack  by  nitric  acid  was  much  increased,  though 
this  treatment  is  not  recommended  for  thin  alu- 
minium vessels  as  it  impaii-s  the  mechanical 
strength  of  the  metal  (see  Heyn  and  Bauer,  this  J., 
1911,218;  Bleisch,  1912,  199).  Welded  aluminium 
was  found  to  be  as  resistant  to  nitric  acid  as  the 
untreated  metal.  The  rate  at  which  aluminium 
is   attacked    by   nitric    acid   is   increased    by   the 


presence  of  copper,  sodium,  or  magnesium  in  the 
metal,  or  chlorine  or  hydrochloric  acid  in  the  acid. 
The  author  concludes  that  nitric  acid  can  be  safely 
transported  in  aluminium  vessels  provided  that  the 
metal  is  of  liigh  purity  and  the  acid  is  at  its  maxi- 
mum concentration  (cp.  Fr.  Pat.  451,812  of  1912; 
this  J.,  1913,  699),  but  great  care  is  necessary  in 
using  aluminium  vessels  for  the  preparation  of 
nitrocellulose,  as  the  rate  at  which  they  are 
attacked  is  much  accelerated  by  hydration  of  the 
acid  and  rise  of  temperature. — J.  H.  L. 

German  South-West  Africa  ;    Economic   [mineral^ 

resources  of .     Bull.   Imp.   Inst.,   1915,    13, 

233—200. 

The  chief  economic  minerals  are  the  diamonds  of 
the  south-western  coastal  district  and  the  copper 
and  lead  ores  of  the  Otavi  district.  The  most 
important  copper  mine  is  at  Tsumeb,  where  the 
ore-body  occurs  in  grey  compact  dolomite.  The 
chief  ore  minerals  are  galena,  chalcocite,  enargite, 
famatinite,  and  zinc  blende,  but  at  and  near  the 
surface  there  is  a  large  variety  of  minerals  arising 
from  oxidation.  In  the  year  ended  March  31, 1913, 
the  output  of  copper  ore  by  the  Otavi  mines  was 
54,100  tons,  of  which  44,500  tons  was  exported, 
containing,  on  the  average,  Cu  13,  and  Pb  25%, 
and  Ag  230  grms.  (7  oz.  8  dwt.)  per  ton.  During- 
the  same  period  there  was  exported  665  tons  of 
copper  matte  containing  Cu  48,  and  Pb  25%,  and 
Ag  440  grms.  (14  oz.  3  dwt.)  per  ton,  and  400  tons 
of  crude  lead  containing  98%  Pb  and  910  grms. 
(29  oz.  5  dwt.)  Ag  per  ton.  In  the  C  months 
ended  Sept.  30,  1913,  the  exports  amounted  to 
25,560  tons  of  copper  ore,  507  tons  of  copper  matte, 
and  45  tons  of  crude  lead.  Other  deposits  of 
copper  ores  occur  in  various  parts  of  the  colony. 
Important  deposits  of  calcareous,  brown  iron 
oxide  ore,  containing  60%  Fe.Oj,  occur  north- 
west of  Kalkfeld  ;  the  ore  has  been  used  as  a  flux 
in  the  smelting  of  lead-copper  ores.  Galena  is 
found,  as  stated  above,  associated  with  the  Otavi 
copper  ores  and  also  in  other  parts.  Marble 
suitable  for  statuary  occurs  in  the  Karibb  district, 
about  250  tons,  valued  at  about  £1000,  being 
exported  in  1912.  Tin  ore  occurs  in  various  parts 
of  the  colony,  partly  in  pegmatites  and  partly  in 
the  surface  alluvium  from  the  disintegration  of  the 
pegmatites.  During  the  first  half  of  1913  the 
exports  of  tin  concentrates,  obtained  almost 
entirely  from  the  surface  gravel,  amounted  to 
101  tons,  valued  at  £10,340.  Other  economic 
minerals  which  have  been  found  are  auriferous 
copper  ore,  wolframite,  molybdenite,  mottramite 
(vanadium  ore),  tantalite,  monazite,  salt,  and  beryl. 

— A.  S. 


Investigation  of  fusible  tin  boiler  plugs. 
and  Merica.     See  I. 


Burgess 


Use  of  aluminium  in  industries  concerned  with  foods. 
Trillat.     See  XIXa. 

Volumetric  estimation  of  lead.     Miles.    See  XXIII. 

Patents. 

Iron  ;    Manufacture  of  wrought .    G.  A.  Jarvis, 

WelUngton,  Salop.  Eng.  Pat.  20,163,  Sept.  25, 
1914. 
A  PUDDLING  process  in  which  non-phosphoric  iron 
is  worked  with  an  acid  silicate  of  iron  in  an  acid- 
lined  furnace  to  produce  a  malleable  and  fibrous 
metal.— W.  E.  F.  P. 

Steel ;  Manufacture  of by  the  basic  open-hearth 

process.      A.   E.   Davies,   Bilston,   Staffs.     Eng. 
Pat.  20,582,  Oct.  6,  1914. 
The  slag  is  retained  in  the  furnace  after  tapping 
the  steel,  thickened  by  adding  lime  and  metallic 
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oxides,  and  m»df  to  adhere  to  the  sides  and  liottoin 
of  the  Kiiiiip  liy  tiltiiij;  the  furnni-e  repent cdly 
lm<-k«ards  and  forwards.  Tin'  hot  oxiilisin^ 
coaling  thus  foriiic-d  is  ready  lo  ri'ael  witli  the  next 
ehnr^e  of  molten  imtal.    -\V.  H.  S. 

Iron  iinil  stril  iiuiiitfs  ;     TreatiiKj .      B.  'I'alliol. 

.Middleshroutjh;      Kny.  I'at.  2(i39,  Feb.  l.S.  IIU.".. 

TllK  molten  metal  is  poured  into  a  eomposif  c  nundd 
to  retarrl  tlie  loolinii  f)f  tln'  upper  part  of  the  inj^ot 
l>y  at  least  Kill  (',.  so  that  this  portion  of  the 
metal  may  remain  lliiid  or  pla;<tie  in  the  intirior 
after  the  lower  part  has  solidified.  The  ingot  is 
then  removed  from  the  mould  and  s(|uec7.ed,  witli 
or  without  previous  re-heating. — W.  10.  F.  V. 

Fiinuiren  :     lii-rerniblc   rcf/eiierative fur   use   in 

Ihr  niainifiirliirr  of  stfil,  (jliiss,  etc.  .J.  S.  Atkin- 
son. Thames  Hilton.  The  ("oke  Oven  .Machinery 
Co..  Ltd..  an<l  K.  Hues,sener.  Twiekenham.  ICng. 
Pat.  27.(i7S.  ,Sej)t.  ■>■>.  1913. 

OfTl.KT  passages  for  the  products  of  comlmstion 
are  pro\  Ided  at  eadi  end  of  the  furnace  hearth, 
separate  from,  ami  with  their  entrances  in  advance 
of.  the  gas  and  air  inlet  passages,  so  as  to  prevent 
the  rapid  hurning  hai-k  of  the  latter. — W.  I?.  S. 

f'oftpiT    rarbontitf  ;    I'rixiss   for    h'arliiiKj    ores    or 

miiirrfiln  coiitniniiii/ .     .1.  Erdijs,  Kolozsvar. 

Ilungarv.  Kng.  I'at.  4(t.5.S.  Feb.  T.i.  ]i»14. 
fnder  Int.  Conv..  Feb.  27.  1913. 

IjOW  -c.u.\i)K  malachite  and  azm'ite  ores  are  leached 
with  a  solution  of  aluminium  sidphalc^  or  alum, 
whereby  the  copper  passes  into  solution  as  the 
sulphate  and  tlu-  alnminiimi  is  precipitated  iis 
hydroxide,  which  is  separated  with  the  gangue. 
By  using  an  amount  of  the  aluminiiuu  salt  just 
equivalent  to  the  copper  present,  no  associated 
iron  pa-sses  into  solution,  and  a  fairly  pure  solution 
of  copper  suljihate   is  olilained. — T.  .St. 


Ziiir    o.riilc  ;      Jii'durtioii     of 


\V.     Buddeus, 


( "harlot tenburg.  (iermanv.  Kng.  I'at.  2(>,379, 
Nov.    17.    1913.  ■• 

.\  .MlXTiiM-;  of  nearly  pure  zinc  oxide  of  low  density 
with  coke  dust  or  otlii-r  carbonaceous  material 
is  blown  by  a  ourrent  of  an  inert  or  reducing  gas, 
preferably  carbon  monoxide,  into  a  rotary  cylindri- 
cal chamber  ])reviously  heated  to  a  white  lieat. 
The  temperature  of  the  chamljer  is  maintained 
by  pa.ssing  furiuice  gases  through  pa.ssages  in  the 
walls.  The  i)roducts  consist  almost  entirely  of 
zini-  vajjour  and  carbon  monoxide,  which  escape  at 
the  exit  end  of  the  chamber.  The  zinc  is  con- 
densed and  the  carbon  monoxide  eollect«-d. — T..ST. 

Ziiir  and  lead  rapoiirii  ;   Condenser  for .      K.  .\. 

Johans,son  TroUhattan,  Sweden.  U.S.  Pat. 
l.ll."),il«5,  Jvdv  «.  191,5.  Date  of  appl..  .\pril 
21,   1915. 

Till-:  condenser  is  provided  with  a  loose  bottom, 
supported  by  a  collecting  chamber  which  is  sealed 
again.st  the  atmosphere.  Both  the  chamber  and  the 
condeiLser  bottom  can  be  rotated. — W.  H.  S. 

Hcreivers  for  :inr  fiirnaees  and  the  like  ;    Process 

for  the  mntiiifarlnre  of .    "  Tellus  Aktienges." 

Bergliau  und  iliittenindustrie,  ]'Vankf(jrt,  (ier- 
manv. Kng.  Pat.  17.5.57.  Julv  24.  191  I.  Imh  r 
Int.  Conv.,  .July  25,   1913. 

Tni".  apparatus  <onsists  of  a  punch  having  a 
continuous  oscillating  movement,  and  a  dii- 
(containing  the  material  to  be  moulded)  which 
moves  towards,  and  away  from,  the  punch  alter- 
nately. The  die  is  moimte<l  on  trimnions  to 
facilitate  dischargi- at  llie  point  of  gr<'atest  distanic 
from  the  punch. — W.  E.  F.  1'. 


Ore  [e.g..  :inr  and  lead]  ;  Process  of  reeovering 
metal  from  and  npiiiiniluslhercfin-.  IJ.  Wade, 

Umdon.    l'"rom  New   Metals-Proicss  Co. .Chicago. 
Kng.    Pat.    17.325.   .hdy   21.    1911. 

TllK  ore  is  mixc'd  with  several  times  its  volume  of 
lump  fuel  and  suiijected  to  a  limited  down-draught 
air  supply  in  a  deoxidising  chamber  at  a  tem- 
perature sulTicienf  to  vaporise  the  reduced  metals 
without  producing  slag  ;  portions  of  uneon- 
sumed  fuel  and  solid  gangue  are  removed  at  the 
liottom  of  the  chamber  .it  intervals,  and  the  fuel 
is  again  mixed  widi  fresh  ore  .md  fuel.  The 
furnace  gases  and  metallic  vapour  are  drawn 
t  hrough  a  condenser  by  mean.s  of  a  pump. — W.  R.  S. 

Aluminium  solder.  .1.  K.  (iross.  .Mlentown.  Pa. 
U.S.Pat.  1.115.3(17.  .lulv  t>.  1915.  Date  of  appl., 
Jan.   15.   1915. 

The  solder  consists  of  tin  «U,  lead  lU,  aluminium  S, 
zinc  16,  and  phosphorus  8  parts. — W.  K.  .s. 

I'l'iuiijsten.]  Meliils  (tnd  methods  of  manufdcluring 
the  same.  Tlie  British  Thomson-Houston  Co., 
Ltd.,  London.  From  .\.  I'acz.  Cleveland,  Ohio, 
U.S.A.      Eng.  Pat.  15,9(51,  July  3,  1914. 

l.\  the  manufacture  of  tungsten  lilaments  for 
incandescence  lamps,  greatly  superior  results  are 
stated  to  lie  obtained  by  forming  the  slug  from 
two  or  more  varieties  of  substantially  pure  tung- 
sten, differing  in  respect,  of  the  compounds  from 
which  tliey  arc  dciived.  In  carrying  out  the 
process,  commercial  tungstic  oxide  is  treated  with 
compounds  of  lithium,  anmioniiun.  sodium,  and 
potassimii.  respectively,  and  timgstic  oxide  again 
obtained  from  the  filtered  solution  of  the  tung- 
states.  The  tungsten  then  obt.ained  by  reduction 
is  agglomerated  and  formed  into  filaments.  Such 
tungsten,  containing  99-7  to  99-95",,  pure  metal, 
yields  filaments  which  are  extremely  pliable 
and,  even  after  prolonged  use,  retain  their  shape 
and  show  no  olT-setting.  The  ultimati'  metals 
obtained  from  the  different  tiingstates  ha\e  the 
same  composition  but  ditTer  as  regards  colour, 
den.sity.  and  electrical  conductivit)  .  These  differ- 
ences do  not  depen'd  on  the  size  or  shape  of  the 
particles,  but  are  attributed  to  the  molecular 
structure  of  the  metal.- — T.  ST. 


Metals     [e.ij,,     luni/sten]  ;     J'roress     for     jirodueim/ 

ehemicalbi      jmre .        ().      \oigt  lander     and 

II.  Lohmann.  Kssen-Huhr.  (i(  rmanv.  I'Jng.  Pat. 
27,3(i9,  Nov.  27.  1913.  Inderlnl.  Conv., 
Dec.  2,    1912. 

A  MiXTUiiK  of  tungstic  oxide  and  aluminium 
I)owder  is  introduced  pne(uiiaticall\  into  an 
electrically  heated  rotary  tiunace.  and  tlie  pure 
tungsten  separated  from  the  other  ])i(iducts  by 
centrifuging  the  heated  mixture.  .Metals  other 
than  tungsten  can  be  obtained  in  a  pure  state 
from  ores  or  oxides  l)y  combined  electrical  smelting 
and  centrifuging.  (See  also  Fr.  Pat.  455,313  ; 
this  J.,   1913,  949.)— W.  R.  S. 

Sinieriny  fine  oxide  ores  and  metalliirf/ieid  jjroducts  ; 

Apparatus  for .       W.   K.    Bartsch,    Hessen, 

(iermanv.  Eng.  Pat.  .S3S4.  Apr.  2,  1914. 
Under  Int.  Conv..  July  17.  1913. 
SKi'.MiATK  and  continuous  streams  of  fuel  and  ore 
are  fed  in  succession  upon  an  endless-band  con- 
veyor. The  layer  of  fuel  is  ignited  before  arriving 
beneath  the  ore-feed,  from  which  jioint  the  charge 
is  .subjecte<l  to  an  upward  blast  of  air  from  a 
pressuri'  chamlier  IhIow.  The  sintered  ijioduct  iti 
ii'Tnoved  from  the  conveyor  1)V  means  of  .scrapei-s. 

— W.  E,  F.  P, 

b2 
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Ore-roasting  furnace.     I.   B.   Margetts  ami   E.   B. 

Pemliroke.   Salt  Lake   City,   Utah.       U.S.   Pat. 

1.14.5.329     Julv     ().      1915.        Date     of     appl., 

Oct.  23,  1914. 
The  apparatus  consists  of  a  number  of  box-like, 
travelling  members,  each  having  a  perforated 
bottom,  containing  a  separate  charge  of  ore,  and 
adapted  to  pass  in  turn  over  the  top  of  an  open 
fire-I)ox.— W.  E.  F.  P. 

Cupola-iurnacc.       II.     Zippier,     jun..     Pittsburgh. 

U.S.    Pat.    1.145,648,    Julv    6.    1915.       Date   of 

appl..   Dec.   11.   1913. 
Ix  a  cupola  having  tuyeres  arranged  at  two  dill'er- 
ent  levels,  an  au'-cooled  bosh  element  is  interposed 
between   the    upper   and    the    lower   tujere    con- 
stnictions  and  forms  the  top  of  the  latter. 

— W.  E.  F.  P. 

Ores  ;   Method  of  treatin;/  roasted .     A.  Bamen, 

Helsingbore.  Sweden.  Eng.  Pat.  15.378.  .Tune 
2ti.  1914.  Addition  to  Eug.  Pat.  15.254  of  1914 
(this  J..  1915,  838). 
Ix  the  process  descriljed  in  the  chief  patent,  the 
extraction  may  be  performed  in  several  stages  by 
using  different  quantities  of  solvent,  or  different 
.•solvents,  in  order  to  obtain  separate  solutions  of 
different  metals.  The  speed  of  the  rotating  device 
can  be  altereil  so  as  to  regulate  the  relation  between 
the  quantity  of  ore  and  solvent. — W.  B.  S. 


Ores  ;    Concentration  of  - 


H.  W.  C.  Annable, 


Egham.   Surrev.   and   A.    E.    Boberts.    London. 

Eng.  Pats.  15,ij92.  19.411.  and  20,  194.  .Tuly  3. 

Sept.  3  and  25,  1914. 
SuLPHiDK  ores  containing  alkaline-earth  car- 
lionates  arc  crushed,  suspended  in  water,  and 
■subjected  to  the  action  of  sulphur  dioxide  at  a 
temperature  not  exceeding  40°  C,  air  being 
excluded.  The  alkaline-earths  are  dissolved  as 
bisulplutes,  while  the  sulphide  minerals  remain 
practically  unaffected. — W.  B.  S. 

Ores  ;  Apparatus  for  the  icater-eonccittration  of . 

W.    M.    Martin,    Bedruth.        Eng.    Pat.    2845. 

Feb.  22,  1915. 
A  MIXTUHE  of  ore  and  water  is  fed  into  a  revolving 
drum  the  inner  surface  of  which  is  frosted  or  fluted 
(see  Eng.  Pat.  2844  of  1915  ;  this  J..  1915,  803).  so 
that  the  values  are  raised  while  the  gangue  and 
water  flow  away.  The  values  are  detached  at  the 
upper  portion  of  the  drum  by  sprays  of  water  and 
collected  by  means  of  a  launder. — W.  E.  S. 

Aluniiniuyn  ;    Method  of  coating  artictes  icith . 

W.      Krumbhaar,      Coln-Ehrenfeltl,      Germany. 

Eng.    Pat.    3713,    Feb.    12.    1914.      Under    Int. 

Conv.,  Nov.  24,   1913. 
To  produce  an  aluminium  coating  having  a  brightly 
polished  surface,  the  article  is  lacquered,  allowed 
to  dry  completely,  rubbed  vigorously  with  finely 
divided  aluminium,  and  finally  washed  in  water. 

— W.  E.  F.  P. 

Elect  rode  posit  ion  of  metal  upon  metal  by  means  of 
hi(jh     current    density,    specially    applicable    for 
coating  printing  rollers,  hydraulic  rayns.  and  other 
like  purposes.     T.  B.  Harris.  Harlington.  Middle- 
sex.    Eng.  Pat.  17.133.  .luly  20.  1914. 
The  article  to  be  coated  forms  the  cathode,  which 
Ls   revolved   at    the   rate   of   200    ft.    per     minute 
between  the  limbs  of  a  horizontal.  U-shaped  tube 
through  whicli  electrolyte  is  sprayed,  and  a  cmrent 
density  of  250  amps,  per  sq.  ft.  is  employed. 

— B.  X. 

[Heating]  furnaces.    B.  F.  Hislop  and  G.  B.  Hisln]). 
jun..  Paisley.     Eng.  Pat.  20,929.  Oct.  13,  1<)14. 

Ix  an  installation  comprising  a  furnace  (for  heating 


metal  plates  prior  to  rolling)  and  a  gas  producer 
for   supplying  fuel — or  a  pair  of  furnaces  and  a 


pair  of  producers,  as  shown  in  plan  in  the  figure— 
the  producer.  I.  adjoins  the  furnace,  2,  and 
communicates  with  it  through  a  combustion 
cliamlier.  4.  to  which  pre-heatetl  au-  is  supplied 
from  ducts.  5.  around  the  producer,  the  arrange- 
ment being  such  that  the  heating  gases  are  twice 
deflected  at  right  angles,  and  bafTled  in  the  com- 
bustion chamber  by  the  arch,  (i.  before  pas.sing 
over  the  charge  and  beneath  the  hearth  to  the 
.stack.— W.  E.  F.  P. 

Coatinys  ;    Process  of  and  apparatus  for  applying 

to    carious    surfaces    or    materials.     B.    K. 

Morcom.     West  min.ster.        Eng.     Pat.      15,960, 
.July  3.    1914. 

Ix  applying  coatings  of  fusible  materials  to 
surfaces  by  spraying,  smaller  blow-pipes  are 
attached  to  the  main  sprayer  blow-pipe  by  means 
of  a  yoke,  so  that  a*  the  sprayer  is  moved  along 
the  surface,  the  latter  receives  a  preliminary 
heating  or  drying  by  a  ""  leading  "  jet.  and  the 
coating  receives  a  finishing  heating  by  a  "  follow- 
ing "  jet.  The  leading  jet  may  "also  be  used  to 
apply  a  flux,  if  desired.  The  several  jets  are  fed 
through  a  conimon  union,  so  that  they  may  be 
regulated  in  common  or  independently,  and  by 
providing  an  excess  of  the  fuel  in  the  gas-mixture 
the  flames  may  be  made  deoxidising  (see  also  this 
J..   1914,  968,' 1013).— T.  St. 


Pig-iron  ;  Process  for  dephosphorising  - 


•     A.  F. 

Pasquier,  Dijon,  France.  U.S.  Pat.  1.145,500. 
.July  (i.  1915.     Date  of  appl.,  Nov.  20.  1912. 

.Sek  (ier.  Pat.  252..504  of  1911  ;  this  ,T.,  1913,  29. 

Steel  and  slug  rich  in  soluble  i)hosph{ites  ;  Production 

of     high-grade .       Deutsch-Luxemburgische 

Bergwerks-  u.  Hiitten-A.-G..  Bochum.  and  A. 
Vogler.  Dortmund.  Germanv.  Eng.  Pat.  27.868, 
Dec.  3.   1913. 

See  Fr.  Pat.  466.016  of  1913  ;  this  J..  1914,  600. 

Metallic  zinc  or  zinc  oxide  ;    Manufacture  of . 

H.  W.  de  Stiickle,  Dieuze.  Alsace.  Eng.  Pat. 
28.188.  Dec.  6.  1913.  Under  Int.  Conv.,  Dec.  7, 
1912. 

See  ¥v.  Pat.  465.816  of  1913  ;  this  J..  1914.  599. 

Nickel-iron  alloys  ;    Production  of .     W.  Bor- 

chers  and  E.  Thilges,  Aachen,  Germany.  Eng. 
I'at.  9535.  Apr.  17,  1914.  Under  Int.  Conv., 
July  31,    1913. 

See  Ger.  Pat.  271.595  of  1913  ;  this  J..  1911.  488. 
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Metallic  Ituni/sleii  and  other]  bodies  and  process  and 
npparnlus  for  nbUiinimj  them.  .T.  I'int.sch  A.-Ct., 
Heiliii.  Kin;.  I'lit.  1i!,t>20.  .Ivilv  1  1.  1!IH.  Under 
Int.  Conv..  Oil.  l.">,  1!»13. 

Sek  Fr.  Pat.  »(H).212  of  1911  :    this  J.,  l!lir>,  ;Ui. 

Huasliiiij  funiiicfK  :     Mrrhiinirtil .      J.    Claiulf. 

Kninkfort,  (i»Tiiiai>v.      Kii^.  I'at.  10,058,  .\pr.  23, 
li>M,      Und.-r  hit,  Conv..  .May  7,  lili;!. 

StUJ  Fr.  I'at.   »IW,!)tiS  of  IDKi  ;    this  .1.,   I!M  I,  070, 

Ore   rotistini/  fitDiacrx.      ]'.    l'iki'tt\-.    I'aris.      Kng. 

I'at,     110,    .Ian.     1.     lOI.").      rndcr    Int.    Conv,, 

Jan.  ."i,   101  t. 
Sek  Fr.  I'at.  liiii.ooi  c.r  loi  (  ;   this  .)..  loi  1,  Ml.'j. 

Decices  for  ncpdrtiliiiij  m(i;iinlir  materials  from 
materials  in  irhirh  I  hey  may  he  present  as  im- 
parities or  foreiipi  mutter.  Knt;.  I'al.  19,234  of 
1911,     .s-.r  Vlli. 


XI.    ELECTRO-CHEMISTRY. 

I'.VTE.STS, 

Electrolytic    cell    and    method    of   nuiintainiiu/    the 

efficiency    thereof.     W,    M.    Jewell,    Assignor    to 

Chloride   Process   Co.,    Chicago.    111.      U.S.    I'at. 

l.I  ir,,503„Tuly  (),lill.-.,   l)ateotai)pI...Mar.2.  1911. 

.VnoUK  and  calhode  ilianihers  .ire  disposed  side  by 

side,  and  the  he;i\  ier  li(|Uor  from  the  lower  portion 

of  the  anode  cliainlier  is  caused  to  flow  towards 

the  lathode  ihaniher,  acro.ss  tlie  lower  portion  of 

the  latter  and  Ipelow  the  level  of  tlw  cathode.      It 

then   passes  out    of  the   cell  independently   of  the 

outflow  of  the  lighter  cathode  liquor,  and  is  again 

introduced  into  the  anode  chainher. — B.  N, 

Electrolytic  apparatus,     (i.  I'lancq,  London.      Kng. 
I'at.  21.727,   Oct,  20.    101  I. 

TnK  lell  is  composed  of  alternate  platiw  and 
porous  diaphragms  of  cement  or  ehonite,  the 
diaphragms  having  intetrral  insulating  horders  of 
the  same  or  dilTcreiit  material,  \\  liicli  ad  wholly  or 
partly  (is  distance  pieces.  The  diaphragms  m;iy 
lie  made  l>y  coating  a  wire  mesh  with  <ement,  and 
tapping  to  remove  the  cement  from  the  interstices. 
so  that  the  ;<trands  remain  coated,  with  caiiilhuN 
pas,sages   hetween. — H.  X. 

Electrotlrs    for    i/alvaiiir     r-ills  ;      Ciirhiin .      \'. 

Scholz.  Herli'n.  Kng.  I'at.  10,171,  April  21. 
101  I,      Cndcr  Int.  Conv..  .May   17,   101,1, 

CoLLullJAl.  graphite  is  employed  for  thc^  carlion 
electrode  in  cells  containing  manganese  dioxide  ;is 
<lepolariser. — B.  N, 

Electrolytic  purification  of  liquids  ;    Apparatus  for 

.     J.  ly.  (Joiicher,  .\ssignor  to  The  New  York 

Convevanc<'rs  Co.,  New  York,  U,S,  I'at. 
1,145,8(12,  Julv  (),  1915,  Date  of  appl.,  .March 
10,    1909, 

.V  co.NTlNUOU.s  stream  of  the  liipiiil  to  he  purified 
is  caused  to  pass  through  a  perforated  insulator, 
pla<ed  hetween  a  Jiair  of  electrodc^s,  each  having  a 
loiicave  surface  towards  llii'  opening  in  the  in- 
sulator, and  the  liquid  makes  contact  with  the  faces 
through  the  opening,  thus  closing  the  circuit. 
The  insulatoi-s  and  vessel-shaped  electrodes  are 
arranged  in  series,  with  means  for  varving  the  space 
intervals,— B,  N, 

Suspension  colloids,  emulsion  colloids,  true  colloids, 
ions  or  dissolted  bodies  or  members  of  two  or  more 
of  these  classes  ;    Sejxinitinii  from  a  mixture  one  or 

more .     (ies.    f.    Klcktro-Osmose   m.    h,    II., 

Frankfort.  Ciermanv.  Kng.  I'at.  11.823.  .May  Ki. 
1911.      Under  Int.  Conv..   .March  2,   1011. 

TllK  mixtnre  is  sul)je<ted  to  electro-osmosis  uitli 


diaphragms  interposed  in  the  circuit,  the  pot«ntials 
of  these  heing  such  that  certain  constituents 
migrate  through  the  diaphragius  whilst  others 
'  cannot  pass.  ICleetrolytes  whiih  hinder  the 
migration  may  he  removed  hy  the  interposition  in 
front  of  tile  electrodes  of  jiositive  or  negativ<' 
diaphragms,  for  obtaining  the  required  concentra- 
tion of  acid  or  base  in  the  mixturi',  and,  in  the 
fractional  seiiaration  fif  colloids.  dia|)hragms  are 
selected  of  a  charge  capacity  such  that  thc'ir 
charges  i-orrespond  with  those  of  tlii'  colloids. 
Ions  of  different  migration  velocities  may  be 
fractionally  separated  by  the  use  of  suitable 
diaphragms,  and  l>odies  which  are  neither  el(H-tro- 
lytes  nor  colloids  may  be  removed  from  a  mixture 
of  dissolved  substaii<-es  by  causitig  them  tii  i)ass 
with  the  water  through  tlw  iliapbragms  wiiich 
retain  the  electrolytes  and  colloids.  For  example, 
with  a  viscose  diaphragm  at  the  antxle  aiul  parch- 
ment paper  at  the  cathode,  a  mixture  of  sulphuric 
and  lactic  acids  can  be  fractionated,  the  suli)huric 
acid  alone  passing  llnough  t  he  visi'ose.  .\gain, 
using  an  animal  diaphragm  at  the  cathode  and 
viscose  at  the  anode,  the  non-sugars  can  be 
separated  from  a  solution  of  crude  sugar,  and  a 
solution  of  glue  can  be  separated  into  several 
fractions  by  using  calcined  alumina  as  positive 
diaphragm  and  calcined  pure  silicic  acid  as  negative 
diaphragm. — B.  N. 

Furnaces;     Electrode irliirh   liure  an   arrunye- 

ment  for  automatically  vii.rimi  up  the  ehariic.  F. 
Ivrupp  A.-G.,  Essen,  (iermanv.  ICtig.  I'at.  742, 
.Ian.  10,  1914,      Under  Int.  Conv..  .Ian.  17,  1913, 

The  furnace  is  worked  by  means  of  alternating 
current  supplied  by  one  electrode  i)laced  over  the 
centre  of  the  charge  and  a  numlier  of  base  electrodes 
arranged  at  the  edge,  so  that  the  cmiviit  is  spread 
out  substantially  in  a  radial  direct  ion.  The  current 
circuit  contains  a  single  or  several  exciting  wind- 
ings, which  serve  to  produce  a  magnetic  field 
directed  substantially  at  right  angles  to  the  upper 
surface  of  the  bath,  and  hence  to  imjiarl  a  circu- 
lating movement  to  the  charge.  The  exciting 
winding  consists  of  two  coils  connecteil  electrically 
to  each  other,  and  a  point  in  the  conductor  joining 
the  coQs  is  connected  to  the  charge  by  a  conductor 
containing  a  switch.  Xn  alternating  ])olyphase 
cunent  may  be  employed,  each  of  the  exiiting 
windings  being  connected  up  in  series  with  a  phase 
winding  of  the  system.  With  three-phase  current, 
the  phase  winding,  in  series  with  the  exciting 
winding,  is  connected  up  in  the  uell-known  way 
opposite  to  the  two  other  phase  windings,  or  one 
of  the  phase  windings  is  thus  connected  opposite  to 
the  two  other  pliasi'  windings,  and  is  linked  up 
thereto  in  star  connection,  while  the  ends  of  (>ne 
exciting  winding  are  connected  to  the  zero  point 
of  the  star  connection  and  to  the  charge.  The 
charge  may  be  heated  mainly  by  means  of  con- 
tinuous current,  upon  which  an  alternating  current 
is  superposed, — B.  N. 

Anode  of  hard  lead  for  eleelroh/ticnl  purjioses. 
E.  C.  R.  Marks,  London.  From  Siemens  und 
Halske  A. -(!..  Berlin.    Kng.  I'at.  2S1.  Jan.5,  1914. 

See  Oer.  Pat.  270.101  of  1012  ;    this  .}..  1914,  322, 

Electrodes  for   electrolytic    purposes ;     Manufacture 

of      [manqanese      dioxide] .     Siemens      und 

llalske  A',-G.,  Berlin.  Kng.  Pal.  2707,  Feb.  20, 
1915.  Under  Int.  Conv..  Feb.  21,  1914, 
Addition  to  Kng.  I'at.  <!05,  Jan.  '.).   1909, 

See  Oer.  I'at.  282.225  of  1914  ;    this  J„  liM5,  022, 

Separatiny  dust-particles  from  (/uses  or  air  by  means 
of  hifih-tension  current  ;  Method  and  appnritlus 
for— — .  (i.  .\.  Krause,  .Munich,  (iermanv, 
Eng.  Pat.  27,059.  Nov,  24,  1013.  Under  Int. 
Conv,,  Nov.  25,  1912, 

See  Fr,  Pat,  l(i5,277  of  1913  ;    this  .1.,   lOlJ,  101. 
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Separatinij  suspended  particles  from  gases  by 
meaus  of  hujh  tension  electricity  ;    Method  of — — . 

'  G.  A.  Krause,  .Muiiidi.  Gernianv.  Ping.  Pat. 
27,060,  Nov.  24,  1918.  Under  Int.  Conv., 
Nov.  25,  1912. 

8ee  Fr.  Pat.  4(i5,27ti  of  1913  :    this  J.,  1914,   191. 

Process  and  apparatus  for  the  electrolysis  of"  haloyen 
alkalies."     Eng.  Pat.  17,089.     See  VII. 

Treatment  of  icheat  and  other  cereals  or  cereal  pro- 
ducts.    Eng.  Pat.  Ifi,(jti4.     See  XIX A. 

Purification  of  liquids.    Kng.  Pat,  21.513.  Sec  XIXb. 


XII.-  FATS  ;  OILS  ;  WAXES. 

Edible  and  oil-produciny  nuts  and  seeds.  Appoint- 
jncnt  of  Committee  on  Promotion  of  West  African 
Trade.' 
The  Secretary  of  State  for  the  Colonies  lias 
appointed  a  C'omniittee  to  consider  and  report 
upon  the  present  condition  and  the  prospects  of  tlie 
West  African  trade  in  palm  Icernels  and  other 
edible  and  oil-producing  nuts  and  seeds  and  to 
make  recommendations  for  tlie  promotion,  in  tlie 
l-nited  Kingdom,  of  the  industries  dependent 
thereon.  Tlie  Committee  is  composed  of  Mr. 
A.  I).  Steel-Mailland  (Chairman):  Sir  G.  Fiddos  ; 
Sir  F.  Lugard,  (iovernor-General  of  Nigeria  ;  Sir 
Hugli  Clitiord,  Governor  of  tlie  Gold  Coast  ;  Sir 
Owen  PhiUpps,  Mr,  Ci,  A,  Moore,  and  Mr.  T. 
Walkden  (representing  respectively  tlie  London, 
Liverpool,  and  Manchester  Chambers  of  Com- 
merce) ;  Sir  W.  G.  Watson  ;  Mr.  L,  Couper, 
Manager  of  the  Bank  of  Britisli  West  Airica  :  Pro- 
fessor W.  K.  Dunstan;  Mr.  T.  Middleton,  Board 
of  Agricidture  ;  -Mr.  T.  Wortliington.  Commercial 
Intelligence  Branch  of  tlie  Board  of  Trade,  and 
Mr.  T,  Wiles,  ^l.P.  Comuuinications  may  be 
addressed  to  the  Secretary,  'Sir.  J.  E.  W.  I'^lood,  of 
the  Coloniiil  Offic<', 

Animal  fats;     Constiiuoils   of ,       J,    IvHuiont 

and    K.    Mayer.       Monatsh.    Chem.,    1915,    36, 
281—287.     J.  Chem.  Soc.  191.5.  108,  i.,  621. 

The  acid  mixture  isolated  from  goose-fat  (Klimont 
and  Mcisels.  this  .T.,  1909.  0()2)  is  not  a  cutectic  of 
stearic  and  palmitic  acids,  as  at  first  believed. 
The  sohd  constituents  \\ere  separated  from  the 
crudi-  fat  and  purified  by  recrystallisation  until  the 
mixture  had  m.pt.  59  —-(50' C.  Tlie  product  was 
tlieii  iiydrolyscd  witli  alcoliolic  potassium  liydr- 
oxide,  and  the  component  acids  were  separated 
by  llie  metliod  used  by  Aleyer  and  Beer  (this  J,, 
1912,  501).  The  main  constituents  of  the  acid 
mixture  were  margaric  and  palmitic  acids,  with  a 
little  stearic  acid  and  heptadecoic  acid  :  oleic  and 
linolic  acids  coidd  also  be  detected.  It  appears 
probable  that  tlic  fatty  compound,  m.pt,  tiO-5'  C, 
present  in  goose-fat  is  a  mixed  glyceride.  most 
likely  dipalmitoniargarin. 

Fat  of  fish  ;    Contoit  and  hioloyical  siijiiificoine  of 

the and'  Us   variations    n-ifh    the    aye   of  the 

individual.  O.  Polimanti.  Biocliem.  Zcits., 
1915,  69,  11.5—154,  .7,  Chem.  .Soc.  1915.  108, 
L,  r.21. 
The  bodies  of  llsli  which  live  at  the  surface  of 
water  contain  a  larger  amount  of  fat  than  the 
bodies  of  those  living  in  deep  water  or  in  the  sand. 
A  ibaiigc  in  I'al -cuntent  is  also  found  in  the  same 
iiiilix  idual  at  ilitTei<'nt  stages  of  its  existence  wliicli 
i-orresponds  with  a  change  in  the  habitat  ;  tbus, 
in  the  cases  of  Crenilahras  and  Mayil,  the  young 
individual  li\i's  mostly  at  the  surface,  and  tlie 
liodii-s  cdulain  a  larger  amount  of  fat  than  is  found 


in  the  older  individuals  which  live  more  in  the 
depths.  The  reverse  of  this  is  the  case  with  other 
species  of  fish,  and  in  other  cases,  again,  when 
there  is  no  difference  of  habitat  as  regards  the 
depth  of  the  sea  inhabited,  there  is  no  marked 
dUterence  in  the  fat-content  of  the  bodies  of  the 
young  and  older  individuals. 

Field    and    forest    resources    of    British    (iuiana. 
Harrison  and  Bancroft.     See  XVII. 


Patents. 

Oils  atnl  fats  ;    Process  for  treaiinii ,     W.  P.  M. 

Grelck'.  Elgin.  111.  U.S.  Pat.  1.144,.539,  June  29, 
1915.     Date  of  appl..  Feb,  19,  1914. 

Fatty  compounds  are  prepared  by  intimately 
mixing  the  components,  forming  the  resulting 
compound  into  fine  spray,  and  congealing  the  spray 
by  contact  with  air  or  other  gas  at  a  relatively 
low  temperature. — C.  A.  Jl. 

Oil  from  the  cocoanut  and  other  nuts  ;    Process  for 

the  crtractioH  of and  apparatus  employed  in 

con)u-ction  therewith.  ,T.  A.  Frolich,  London, 
From  K,  T.  H.  Werlemarm,  Sourabaya,  Java. 
Eng.  Pat.  10,601,  Apr.  29,  1914. 

The  kernels  are  reduced  to  small  pieces  and  mixed 
with  water,  the  mixtiu-e grated,  pressed,  and  allowed 
to  stand  for  about  24  hours.  The"  cream  "  is  then 
skimmed  otT.  boiled  for  about  an  hour,  and  the  oil 
expressed.  The  apparatus  comprises  a  casing 
ha\ing  an  opening  at  the  bottom  and  containing 
a  rotating  cylindrical  grater,  a  series  of  blades  near 
the  periphery  of  the  grater,  a  cylinder  with  a 
serrated  periphery  below  the  grater,  and  a  scraper 
or  rotating  brush  for  removing  adhering  material 
from  the  grater, — C,  A.  M. 

.S' 


<oap  [for  detcryent  and  therapeutic  purposes].  I, 
Leiser,  Berlin,  Eng,  Pat,  17,461.  Julv  23.  1914. 
Under  Int.  Conv.,  July  2,  1914. 

PowDEiiED  amber  or  a  solution  of  amber  is  incor- 
porated with  the  soap  to  obtain  a  product  with 
detergent  and  therapeutic  properties  (fi.ff.,  for 
nervous  and  rheumatic  ailments), — C,  A,  M, 

Unsaturated  oleic  and  fatty  acids  and  their  esters  ; 
Process  for  convertiny into  saturated  com- 
pounds. C.  H.  Hausamann,  Hamburg,  A.ssignoi- 
to  De  Nordiske  Faliriker  De-No-Fa  Aktieselskap , 
Christiania.  U.S.  Pat.  1,145,480,  Julv  6,  1915, 
Date  of  appl.,  Oct.  7,  1913, 

See  Fr.  Pat.  462,905  of  1913  ;    this  J.,  1914,  324, 

Slimy  materials,  fats,  and  the  like  ;    Treahnent  of 

.     Kichter    xmd    Richter.    Frankfort,    Ger- 

manv.  Eng.  Pat.  26,084,  Nov.  13,  1913.  Under 
Int.  "Conv.,  Nov,  15,  1912.  Addition  to  Eng. 
Pat.  11.014  of  1912,  dated  June  6,  1911. 

SEE  Addition  of  Nov.  11,  1913.  to  Fr.  Pat.  443,789 
of  1912  ;   this  J..  1014,  663, 


XIU.    PAINTS  ;      PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Abietic  acid  of  Spa)ush  colophony.  J.  Sureda 
Blanes.  Anal.  Fis.  Quim.,  1915,  13,  176—179. 
J.  Chem.  Soc.,  1915,  108,  i.,  493. 

The  abietic  acid,  CisHjsOj.  present  in  Spanish 
colophony,  forms  white  crystals,  m.pt.  153  — 
154  '  (\.  ia]|"— — 57-8'.  It  is  identical  with  the 
acid  present  in  American  colophony,  and  can  be 
isolated  bv  the  method  of  Easterfleld  and  Bagle>' 
(this  J.,  1904,  989),  It  contains  two  double  link- 
ingw,  being  converted  li\-  the  hydrogenation  method 
of    \\'illstatter    and    llatt   into    hvdroal>ietic    acid 


Vol.  XXXIV.,  No.  la.] 


Cl.  XIV.— india-rubber  ;    GUTTA-l'EKCHA. 


870" 


«'i.n.ijO,.  in.pt.  nd"— 170'C.,  [a]H'=— 1»5-.H5  , 
idouticnl  with  the  acid  ohtninod  l)y  Maly  in  IStUi. 
by  ri>diiiH<iii  \vit)\  sodium  iinialKniii  and  alrohol. 

I'ATKNTS. 

iVhilf  Ivnil  ;    ApparatuK  for  makiiifi .    C.Ellis, 

Montolair,  N.J..  .Vssijjnor  to  Kllis-Postor  Co., 
r.S.  Tat.  1.144,701,  .nni.-  L'O.  101.'').  Date  of 
api)l.,  Ann.  2.''..  lilll. 

.MoLTKN  load  is  finely  divided  in  an  "  atomiser  " 
and  prt)ppll<'d  throiipli  a  lon^  oonvi'yor,  whoro  it  is 
liydrated  liy  coutaot  with  air  and  nioisturo.  After 
removal  of  metallic  particles  by  means  of  a  separ- 
ator, the  liydrated  product  is  passed  throuj^h  a 
set-ond  conveyor,  where  it  is  carhonnted  with 
carbon   dioxide.— C.  A.  M. 


of  phonol  and  formaldehyde,  or  the  like,  or  the 
liy(tro7cyl)en7.yI  alcohol  resultinj;  from  their  inter- 
action, and  tile  iiiixtuic  is  allowed  to  stand  until 
condensation   is   complete.     ('.  .\.  .M. 

Floor  coi'eriiif/«  ;  I'rorrim  for  the  nutii ufarture  of- 


Paint-hindinij   medium    termed   "  painter'n   size  "  ; 

Process  for  the  manufacture  of  tieutral ,  in  the 

form  of  potcder.  for  house  and  decorative  painting. 
F.  Beckmann,  Warsaw.  Kng.  Pat.  4567, 
Feb.  21.  1914. 

Lime  (about  100  parts)  is  mixed  with  powdered 
suear  (50  parts),  with  tlie  addition  of  potato  flour 
(30  parts)  and  dextrin  (20  parts),  to  promote 
sohition  and  prevent  the  formation  of  lumps. 

— C.  A.  M. 

Resinous  icoorf  /    Method  of  terating to  remove 

the  soluble  constituents  therefrom.  I.  S.  Clope, 
Macon,  As.signor  to  Kmpire  Chemical  Co., 
Atlanta.  Oa.  U.fS.  l>at.  1,144,171,  Juno  22, 
U)15.     Date  of  appl.,  Dec.  4.  1914. 

Cmp.*!  of  the  wood  are  digested  with  that  portion 
of  the  di.stillate  from  coniferous  woods  distilling 
between  170  and  185"  C.  (sp.  gr.  0875  to  0-880), 
or  with  other  extractive  agent  consisting  mainly 
of  limonene,  dipentene,  terpinene.  and  cineol  ;  or 
the  woo<l  may  be  treated  with  the  vapours  of  the 
solvent  in  an  evacuated  vessel.  The  extracted 
substances  are  separated  by  distillation,  and  the 
vaporised   solvent   retiu-ned    to   the   digester. 

— C.  A.  M. 

Resinous  u-oods  ;    Process  of  treating  - 


.  M.  C. 
Whitaker,  New  York,  and  J.  .S.  Bates,  Boston, 
.Ma,ss.,  Assignor  to  A.  D.  I^ittle,  Boston.  U.S. 
I»at.  1,142,922,  June  15.  1915.  Date  of  appl.. 
Oct.  29,  1913. 

The  resinous  constituents  are  extracted  by  means 
of  an  alkaline  (dilute  caiLstii-  soda)  solution,  and 
separated  from  dissolved  humvis  by  precipitation 
witli  alkali  (caustii'  soda).  The  alkaline  solution 
is  used  for  pidping  the  residual  wood. — C.  A.  M. 

Resin  oils  ;    Process  of  producing  pure .      M . 

Melamid,  Freiburg,  Germany.  TT.S.  Pat. 
l,1.33.994,Mar.30,19l5.  Date  of  appl.,Aug.4,1914. 

.Melted  i-osin  or  rosin  distillates  are  heated  with 
I)hosphorus  pentoxide  or  other  oxygen  compoimds 
of  phosphorus,  other  than  phosphoric  acid,  to 
about  150'  to  200' C.  Hosin  thus  treated  yields 
about  80%  of  clear,  odourless  rosin  oil  and  2()°i,  of 
a  substitute  for  oil  of  turpentine. — C.  A.  M. 

Condensation   products  from   phenol  or  cresols  and 

formaldehyde  and  the  like  ;    Manufacture  of . 

{.K)  .\.  Heinemann.  London,  H.  C.  Harvey, 
Birmingham,  and  H.  W.  Robinson,  .Sedgeley. 
(B)  A.  Heinemann.  Eng.  Pats.  28.187.  Dec.  <>. 
1913,  and  9390,  Apr.   15.   1914. 

(A)  Phe.vol  or  cresol  and  formaldehyde  or  the  like 
are  heated  together  without  a  catalyst,  and  the 
resulting  liquid  liydroxybenzyl  alcohol  tran.sformed 
into  a  solid  condensation  product  by  heating  it  in 
an  open  vessel  with  an  aqueous  solution  of  sulphur 
dioxide.  (B)  Gaseous  sulphur  dioxide  is  passed 
through  an  open  vessel  containing  a  cold  mixture 


De  Vogel  van  Cali-.ir  and  Co.,  ZwoUe.  Holland. 
Eng.  Pat.  lliKl.  .lau.  25,  191.5.  Under  Int. 
Conv.,  .Jan.  L':!.  11(11. 

Fi.oon  coverings  resembling  granite  or  other 
mineral  substances  are  prep.ired  by  spraying  two 
consecuti\'e  layers  of  pigment  on  to  the  surface  of 
n  fabric  base  which  has  been  coated  on  both  sides 
with  the  xisual  protective  layers.  The  ground- 
work pigment  may  consist  of  a  coloiu-ed  pigment 
mixed  with  kaolin,  coal  tar  oil,  a  separating  agent 
(c.f/.  a  mixture  of  zinc  oxide,  copal  varnish,  and 
drying  oil),  and  oil  of  turpentine,  while  the  second 
pigment,  which  is  intended  to  combine  with  the 
tirst  in  such  a  way  as  to  imitate  the  markings  of 
the  mineral,  may  contain,  in  addition  to  the 
pigment,  kaolin,  coal  tar  oil,  and  a  separating 
agent. — C.  A.  M. 

Tra)isparent    \lacquer]    coatings  ;     Process    of   pro- 
ducing  .     E.  N.  Todd.  Millburn,  N.J.     U..S. 

Pat.  1,143,464,  June  15,  1915.  Date  of  appl.. 
Nov.   14.  1914. 

The  article  is  coated  with  a  liygro.scopic  lacqiier 
and  subjected  to  a  temperature  above  the  "  dew 
point  "  of  the  surrounding  atmosphere  imtil  the 
solvent  of  the  lacquer  has  evaporated. — C.  A.  M. 

Solvent  for  dried-in  coats  of  oil  colour,  lacquer,  or 
i-arnish  ;      Xon-iaflammable    and    no>i-exploding 

.      S.    .Schwimmer,    Budapest.       Eng.    Pat. 

10,497,  Apr.  28,  1914. 

Tetrachloroethane  is  mixed  with  other  halo- 
geiiated  aliphatic  or  aromatic  hydrocarbons 
(trichloroethane,  carl)on  tetrachloride,  and 
especially  those  of  the  benzene  series),  with  or 
without  the  addition  of  aniline,  paraffin  wax, 
colophony,  tar  oils,  etc.,  which  may  prevent 
evaporation  or  re-dr>ing  of  the  dissolved  coats  of 
paint,  etc. — C.  A.  M. 

Anticorrosive    paints    and    the    like  ;      Process    of 

making .     R.   Eberhard.  Munich.  Germany. 

U.S.  Pat.  1.145.18(i,  .fulv  (),  1915.  Date  of 
appl.,  Nov.  26,  1912. 

See  Fr.  Pat.  451.719  of  1912  ;    this  J.,  1913.  66ti. 


Xiy.- INDIA-RUBBER;  GUTTA-PERCHA. 

Iiid)hered    balloon    fabrics.        O.     Harr.        Rubber 

Industry,  London,  1914.  259 — 272. 
Although  rul>ber  is  not  a  perfect  substance  for 
the  purpose,  it  is,  on  the  whole,  the  most  satis- 
factory material  available  for  balloon  envelopes. 
Various  mechanical  tests  are  discussed,  including 
tensile  strength  of  the  rubbered  fabric,  and  its 
dependence  upon  the  luunidity  of  tlie  air;  com- 
pound stress  tests,  bursting  and  tearing  tests. 
Attempts  to  lessen  gas-permeability  by  addition 
of  wax  to  the  nibber  mixing  have  been  partially 
succes.sful.  Of  the  two  methods  for  measuring 
permeabilitv,  the  static  method,  in  which  diminu- 
tion of  volume  at  constant  pressure  is  measured, 
is  open  to  objection  on  account  of  the  progressively 
increasing  impurity  of  the  gas  ;  ilitTusion  of  air 
into  the  envelope  ;  leakage,  uncertain  and 
unknown,  at  tlie  junction  between  the  fabric  and 
the  rest  of  the  apparatus  ;  and  of  the  fact  that 
variations  in  outside  temperature  and  pressiu-e 
cause  changes  in  the  volume  of  the  gas.  which 
necessitate  corrections  of  the  same  order  of 
magnitude  as  the  actual  leakage.     The  dynamic 


880 


Cl.  XV.— LEATHER;  BONE;  HORN;  GLUE.      Cl.  XVI.— SOILS;  FERTILISERS.      [Aug.  31,  191&. 


method  in  which  a  current  of  h\drogen  at  constant 
pressure  is  maintained  past  the  inner  surface  of  the 
envelope,  and  the  leakage  to  the  outside  >s\vept 
away,  liurnt.  and  \^■eighed  as  water,  is  therefore 
to  he  preferred.  Since  the  permealnlity  varies 
ahout  7",,  for  each  1'  C.  change  of  temperature, 
the  latter  should  he  regulated  to  within  ±  1°  C. 
The  presence  of  moisture  in  the  gas  does  not 
affect  the  ohserved  permeatjility.  The  change  in 
permealnlity  due  to  "  weathering  "  is  discontinuous. 
At  first  there  is  a  reduction  in  the  rate  (from  10 
litres  per  dav  per  sq.  metre  to  J  litre  per  day  or 
less),  but  after  this  the  rate  rises  very  rapidly. 
At  the  same  time  the  acetone  extract  of  the 
rubber  rises  (from  .5%  to  77%)  and  then  falls 
(to  .50%).  whilst  the  soda  extract  increases  (from 
2J%  to  13  or  14%).  Deterioration  is  also  due  in 
pai't  to  oxidation  of  free  sulphur,  and  the  action 
of  the  sulpluuic  acid  formed  upon  the  fabric. 
I'rotection  of  the  fabric  from  actinic  rays  by 
means  of  a  coloured  layer  is  effective,  but  tliere  are 
drawbacks  to  the  use"  of  l)oth  lead  chromale  and 
yellow  dves  for  this  purpose  ;  the  former  may 
weaken  the  faliric.  whilst  the  latter  are  usually 
not    permanent. — E.  W.  L. 

Plantation  rubber  ;    AdvanUiges  and  defects  of - 


W.    A.    Williams.       Bubljer    Industry,    I.iondon, 

1914.  284—293. 
Medium  grades  of  rul)ber.  such  as  Africans, 
have  been  largely  displaced  liy  plantation  rul)ljer, 
because  it  gives  less  trouble  in  manufactmc  and 
better  productf.  Where  low  resin  content  is  a 
desideratiun,  as  in  certain  work  to  specification, 
plantation  rubber  can  be  used  where  medium 
grades  coidd  not.  Comparison  with  fine  liard 
Para  shows  that  the  plantation  product  is  inferior 
in  uniformity  and.  generally  speaking,  in  strength. 
In  the  author's  opinion,  if  a  more  uniform  product 
could  be  supplied  in  a  damp  condition  than  dry. 
the  presence  of  moisture  would  not  constitute  a 
serious  disadvantage.  As  examples  of  the  \  aria- 
tlon  which  occin-s  in  curing  capacity,  instances  are 
quoted  in  which  the  time  of  cure  had  to  be  increased 
by  16(i.  40.  and  100 "^o  respectively.  Stress  and 
strain  tests  do  not  give  a  sufficient  indication  of 
the  value  of  plantation  ruljlier  as  compared  with 
Para,  for  although  in  this  respect  the  two  rulibers 
may  be  equal,  the  plantation  product  fails  imder 
fatigue,  as  when  used  for  catapult  cord. 

Comparing  the  different  forms  in  which  planta- 
tion rubber  is  marketed,  the  author  has  found 
the  best  all-round  manufacturing  results  to  be 
given  by  unsmoked  sheet.  Creping  shovdd  be 
left  entirely  to  the  factory.  Plantations  should 
turn  out  the  strongest  possilile  product.  .Smoked 
sheet  shows  no  advantage  in  working  over  un- 
smoked, and  has  the  drawliacks  of  a  higher  loss  on 
washing  and  higher  resin  content. 

The  effect  of  adding  sodium  bisulphite  to  the 
rubber  mixing  has  lieen  studied  :  0125%  increases 
the  time  of  cure  18%  ;  0-25%  increases  it  27%  and 
reduces  breaking  stress  20%  and  strain  15%  ; 
3%  entirely  prevents  complete  vidcanisation. 
In  view  of  the  marked  effect  upon  cure  of  the 
presence  of  small  quantities  of  certain  impm-ities, 
chemicals  should  not  be  added  to  the  latex  or 
rubber  without  the  most  careful  consideration. 

— E.  W.  L. 

Field  and  forest  resources  of  British  Guiana.    Harri- 
son and  Bancroft.      See  XVII. 

Patents. 

Aidomobile    tyres    and    like    articles    of  rulcnnised 
indiarubber  ;      Removal    of    the     fabric    or    like 

support    from and    recoverinc/    indiarubber 

therefrom.    H.  Debauge,  Paris.    Eng.  I'at.  Ki.llti. 
July  0,  1914.     Under  Int.  Conv..  .luly  12,   1913. 

The  tyres  are  soaked  in  xylol  or    other  sohent 


for  from  two  to  three  days,  when  the  fabric  can 
be  easily  stripped  away  from  the  rubber.  The 
rubl^er  cement,  used  for  uniting  the  layers  of 
fabric  to  each  other  and  to  the  rubber  layer, 
remains  on  the  fabric,  and  can  be  removed  from  it 
by  carrying  the  fabric,  by  means  of  a  spiked 
cylinder,  into  contact  with  a  revolving  wu'e- 
brush.  The  friable  rubber  cement  is  brushed  oft' 
into  a  casing  Ijelow  the  brush,  whilst  the  fabric  is 
carried  round  to  an  exit  opening  where  it  is 
removed  by  means  of  springs  pressing  on  the 
surface  of  the  spiked  cylinder.  The  rubber  may  lie 
ground  whilst  still  in  the  Ijrittle.  swollen  condition, 
produced  by  the  solvent,  and  the  solvent  recovered 
from  it.  and  also  from  the  fa))ric.  by  distillation 
either  with  steam  or  dry.  In  the  latter  case  the 
distillation  may  be  carried  out  under  reduced 
pressure.  The  solvent  may  also  be  removed  by 
washing  with  acetone   or  alcohol. — E.  W.  L. 

Later  ;  Treatment  of and  crtraction  of  india- 
rubber  therefrom.  S.  C.  Davidson,  Belfast.  U.S. 
Pat.  1,145.351.  Julv  ti.  1915.  Date  of  appl.. 
Nov.  9.  1912. 

j   See  Eng.  Pat.  25,2.50  of   1911  ;    this  J..   1913,  98. 

Indiartibber  ;  EMraetion  or  coagulation  of from 

the  latex.  S.  C.  Davidson.  Belfast.  U.S.  Pat. 
l,145.352,July  6.1915.   Date  of  appl.,Jan.28,19I3. 

See  Eng.  Pat.  11.470  of  1912  :    this  .1.,  1913.  799. 


XV.  LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

(ias  tubing  made  of  (jlue.    See  XXI 11. 
Patents. 
Leather  board  ;    Waterproof and  process  of  pre- 
paring the  same.    F.  B.  (iallivau.  .V.ssignor  to  The 
Newton  Co.,  Newton.  .Mass.    U..S.  Put.  1,142,9.53, 
.Tune  15,  1915.    Date  of  appl..  Apr.  3.  1911. 
A  PUi.p  containing  fllires  of  tanned  leather  is  mixed 
with  a  gelatinous  Ijasic  compound  of  aluminium  or 
other  metal  or  metAls  of  the  third  group  and  made 
into  the  desired  product. — C.  A.  M. 

Leather;    Manufacture  or  treatment  of - 


yolk  sub.^titutc.]  ().  Rohm.  Darmstadt.  Ger- 
many. Eng.  Pat.  8877.  Apr.  8.  1914.  Under 
Int.  Com-.,  Apr.  8,  1913. 

See  Fr.  Pat.  470.594  of  1914  ;    this  .1.,  1915,  190. 

Separating  colloids  from  mijclures.    Eng.  Pat.  11,823 
of  191  I.      See  XI. 


XVI.— SOILS  ;  FERTILISERS. 

Soil   protozoa    and   soil    bacteria.       K.    J.    Russell. 
Roy.  Soc.  Proc.  1915,  B  89,  70—82. 

The  soil  may  be  regarded  as  a  mineral  framework 
covered  with  a  complex  mixture  of  soluble  oxides, 
nutrient  salts,  organic  substances,  etc..  and  showing 
the  physical  properties  of  a  colloid.  In  addition  to 
air  and  water,  it  contains  active  bacteria,  eel- 
worms,  vermes,  etc..  and,  according  to  Rothamsted 
experiments,  a  protozoan  fauna  (ciliates  and 
ama^b.-p)  of  which  some  members  at  least  are  in  a 
trophic  state.  The  phenomena  induced  by  the 
partial  sterilisation  of  soils  indicate  that  the 
activity  of  these  protozoa  is  one  of  the  factors 
limiting  the  number  of  Ijacteria  in  the  soil  ;  the 
only  negative  evidence  is  that  the  inoculation  of 
protozoa  into  partially  sterilised  soils  does  not 
depress  the  bacterial  munliers.  The  first  experi- 
ments of  Goodey  indicated  that  soil  protozoa  were 
inactive,  but  the  researches  of  .Martin  and  Lewin 
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lU-Ratived  this  view  l)y  .sliowiiiK  that  the  oip;nuism 
intri'Hluocd  in  hay  infusions  in  lultutal  oxporinients 
are  not  idi'ntioai  witli  tlu'  protozoa  nafivo  in  tlio 
soil,  ("uniiiiihani  (this  ,T.,  HH."),  .")('i  1 )  estimates  the 
nunil>i-r  of  trojihii'  protozoa  as  at  least  many 
thousands  per  ttriu.  of  soil  and  luis  found  that  the 
introduction,  under  suitable  eonditions,  of  pro- 
tozoa into  [)artially  sterilised  soil  causes  a  marked 
dimimition  in  the  numbers  of  bacteria,  (ioodey 
(this  J..  1015.  CiH)  ronchides  that  the  ciliates, 
ftm(i'bn>,  and  fla>;ellates  in  soil  do  not  exercise  any 
inhibit ive  function,  but  his  infi'rences  are  vitiatei 
by  the  objections  that  there  is  no  evidence  that  the 
protozoa  he  useil  for  inoculation  «ere  normal  soil 
protozoa,  and  that,  except  in  one  case,  there  is 
nothing'  to  show  that  they  continued  to  exist  after 
inoculation.  Further,  he  j>robably  failed  to  over- 
come the  diflieulty  of  secvirint;  an  adeiiuate  control, 
for  soil  partially  sterilised  by  heat,  antiseptics,  or 
prolonged  storagi'  is  changed  in  other  respecte 
besides  in  that  of  the  destruction  of  the  limiting 
factor  ;  anunonia  is  formed,  the  solulile  matter  is 
inrrea-sed.  and  al)normal  quantities  of  bacteria  and 
of  their  products  are  aci-um\dated.  ("uningliam  has 
shown  that  the  presence  of  unusvially  large  numbers 
of  bacteria  hinders  the  development  of  protozoa  in 
a  cidtural  medium.  Also  tlie  protozoa  \ised  by 
(ioodev  were  introduced  together  with  hav  infusion 
and  bacteria. — E.  11.  T, 

Denilrification  in  arable  soil.     ('.    hmnia.     Annali 
rhim.  .Vppl..  1915,  4,  1— .55. 

Thk  results  of  laboratory  experiments  performed, 
in  part,  in  graduated  burettes  (see  this  J.,  1914, 
759)  and,  in  part,  in  flasks  fitted  «ith  gas 
outlet  tubes,  lea  to  the  following  conclusions  : — 
There  are  two  kinds  of  denitritication,  sharply  dis- 
tinguished one  from  the  other,  nameh-,  rapid 
denitrification,  in  which  a  very  short  induction 
period  is  followed  by  a  period  of  vigorous  evolution 
of  nitrogen,  the  ad^ed  nitrate  and  that  present  in 
the  soil  being  decomposed  in  a  relati\ely  short  time  : 
and  slow  denitrification.  in  which  the  induction 
period  is  longer  and  there  is  no  \igorous  evolution 
of  nitrogen,  the  decomposition  of  the  nitrate  being 
slow  and  incomplete.  In  addition  to  the  presence 
of  nitrate  and  denitrifying  organisms,  and  the 
absence  of  air  in  continuous  circulation,  tlie  follow- 
ing conditions  are  necessary  for  rapid  denitrifica- 
tion, viz,,  a  temi)erature  not  below  22"  0,  ;  the 
presence  of  easily  decomposable  organic  com- 
poimds,  such  as  citrates,  malatcs,  etc.,  or  of  more 
complex  organic  substances,  e.g.,  green  stalks  of 
leguminous  plants,  farmyard  manure,  straw,  etc., 
capable  of  acting  as  sources  of  carbon  for  the 
denitrifying  organisms  ;  and  tlie  presence  of  a 
certain  ((uantity  of  water  (not  less  than  18%  of  the 
dry  soil  in  the  author's  experiments).  Oenitrifica- 
tion  is  slow  and  incomplete  when  any  of  the  con- 
ditioas  mentioned  are  not  fulfilled,  or  when  a  sul)- 
stance,  such  a.s  calcium  cyanamide,  which  hinders 
or  prevent.s  denitrification,  is  present.  The  loss  of 
fertility  of  soils  under  certain  conditions,  char- 
acterised by  the  plants  sufi'ering  from  nitrogen  , 
starvation,  is  due  to  rapid  denitrification,  and  it  is 
recommended  that:  (1)  the  soil  should  not  be 
worked  after  light  rain;  (2)  organic  manures 
.should  be  applied  in  autumn  when  the  temperature 
of  the  soil  is  below  20° — 22'  C.  ;  (3)  calcium  cyan- 
aniide  or  ammonium  salts  should  he  applied  in 
preference  to.  or  mixed  with,  nitrate  fertUi-sers. 

—A.  S. 

Plant  food  accessories   (aua^mones) ;    Bacterial  test 

for .     W.  B.  Bottomley.     Rov.  Soc.  Proc, 

1915,  B  89,  102—108. 

For  siich  plant  foot  accessories  as  that  obtained 
from  an  alcoholic  extract  of  bacterised  peat  (which 
stimulates  the  growth  and  nitrogen-fixing  power  of 
Azotobacter  chroococcum),  the  name  '"  auximone  " 


(promoting  growth)  is  recommended.  A  fresh 
culture  of  the  nitrifying  organisms  in  garden  soil 
was  used  for  inoculating  normal  iiitiifviiig  luKure 
solution,  and  for  the  same  mixed  with  the  phosplio- 
tungstic  and  silver  fractions  respectively  from  one 
grm.  of  bacterised  peat  (see  this  J.,  1911,  975). 
After  IS  hours'  incubation  at  2(!"  ('.,  only  those 
liiiuids  which  coii(,iiii,d  the  added  aiiximone 
were  covered  with  a  thick  scum.  The  scum 
formation  was  not  due  to  organisms  introihu-ed 
with  the  auximone,  Init  was  caused  by  the  joint 
activity  of  at  least  two  specific  organisms  originally 
present  in  the  garden  soil.  These  organisms  are 
apparently  widely  distributed  in  soils,  but  dilTerent 
soils  gave  somewliat  dilTereul  elTects.  The  scum 
formation  is  thus  a  test  for  tlu^  presence  of  auxi- 
niones.  The  amount  of  scum  formed  was  found 
to  increase  with  the  amount  of  plant  food  accessory 
present,  and  the  presence  of  sugars,  asparagine, 
peptone,  tyrosine,  and  other  organic  substances  had 
no  influence  upon  the  scum  formation.  Thi- 
scum-forming  organisms  require  no  organic  carbon 
for  their  growth  ;  th(;y  can  assimilate  nitrogen  from 
ammonium  salts  but  not  from  nitrates  ;  and  (hev 
are  equally  serviceable  for  indicating  the  presence 
of  other  food  accessories,  e.g.,  vitamines.  Experi- 
ments with  fresh  and  with  two-yeai'-old 
rotted  stable  manure  showed  that  auximone  was 
present  in  both,  and  more  in  Die  latter  than  in  the 
former.  With  the  aid  of  this  liacterial  test,  auxi- 
niones  have  been  discovered  in  the  root  nodules  of 
leguminous  plants.  Plant  auximones  differ  from 
those  concerned  in  animal  nutrition  liy  their 
stability  towards  heat  :  a  phospliotungstic "extract 
from,  bacterised  peat  gave  a  thick  scum  after  being 
heated  at   134    C.  "for  one  hour  in  an  autoclave. 

— E.  H.  T. 
Patents. 

Perliliser  composition  and  prore«n  of  making  it. 
T.  L.  Willson  and  .M.  M.  Haft',  Ottawa,  Assignors 
to  Southern  Investment  Co.  of  Canada,  Ltd., 
Montreal,  Canada.  U.S.  Pat.  1.145,107,  July  ff, 
1915,     Date  of  appl.,  Aug.  18,  1913. 

A  .SUB.STA>{TIALI,Y  dry  fertiliser  is  made  by  adding 
phoisphoric  acid  and  "  potash  "to  phosphate  rock 
and  then  introducing  animoni.a  gas  in  larger 
quantitt  than  required  to  neutralise  the  free  acid. 

— F.  SODN. 

Manure  ;     Method  for   producing .     L.    Kern. 

Hamburg.  Germany.   U.S.  Pat.  1.145,370,  .Tulv  (>. 
1915.     Date  of  appl.,  April  Iti,  1914, 

KlESELCiUHR,  containing,  for  example,  70%  silicic 
acid,  5%  iron  oxide,  and  4",,  alkali,  is  mixed  with 
a  .solution  of  a  potassium  salt,  and  the  mixture  is 
calcined,  preferably  at  100  — 200  C.  Lime  and 
phosphate  powder  may  b<>  added  to  the  product. 

— F.  SODN. 

Superphosphate    chambers  ;     Means    for    rmiiti/ing 
H,  Vy.  Hall,  Ziirich,  Switzerland.      Eng. 
Pat.  2077,  Feb.  9.  1915.     .\ddition  to  Eng.  Pat. 
22,645,  Nov.   17.   1914  (this  J.,   1915,  439). 

The  principle  involved  in  the  main  patent  is 
applied  to  existing  stationary  reaction  chambers 
by  erecting  .a  tilting  track,  resting  on  bearing  bolts, 
within  the  chaniljer.  The  tiack  is  tilted  whilst 
filling  the  chamber,  but,  before  discharging,  it  is 
restored  to  its  level  position,  to  allfiw  boards 
covering  the  surface  of  the  track  to  be  removed 
and  the  scraping  machine  to  be  shuntetl  on  ;  it  is 
then  tilted  again  so  that  the  machine  may  advance. 

— F.  SODN. 

Phosphate  rock  ;  Process  of  trealiny  — —  to  render 
its  phosjihate  content  available  as  plant  food. 
W.  F.  Downs,  Chatham,  N.J.,  U.S.A.  Eng. 
Pat.  10,335,  .July  8,  1914. 

See  U.S,  Pat.  1,120.917  of  1914  ;  this  J.,  1915,  94. 
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Reference  is  directed  in  pursuance  of  .Sect.  7, 
Sul)-.se(t.  4,  of  the  Patents  and  Designs  Act.  1907, 
to   Eng.   Pat.   (i632   of   1S87. 

TrerilmcDl  of  scwuiie  [to  produce  fertiliser].   Eiig.  Pat. 
i:i,23.-)  of  19U.    Sec  XIXb. 


XVII.     SUGARS  ;  STARCHES  ;  GUMS. 

Field  (Old  foretit  resources  of  British  (luiaiui.  J.  B. 
Harrison  and  C.  K.  Bancroft.  Bull.  Imp.  Inst., 
1915.   13,  203—233. 

Sugar  products.  The  most  Important  agricultural 
resource  of  the  colony  is  the  sugar  cane,  with  which 
about  72.000  acres  is  planted,  i.e..  about  tlie  same 
.as  eighl  een  yeai-s  ago.  The  yield  of  sugar  products 
lias  increased  in  recent  years.  The  annual  ex- 
ports amount  to  about  110,000  tons  of  sugar, 
3(300  casks  of  molasses,  2,500,000  galls,  of  rum, 
and  12,000  tons  of  cattle  food  prepared  from  waste 
products  of  the  Siigar  cane.  There  is  a  laige  amount 
of  land  suitable  for  sugar  cane  cultivation  in  tlie 
eastern  and  nortli-western  parts  of  the  colony, 
and  if  it  «ere  not  for  the  scarcity  of  labour,  it  is 
estimated  that  Ijy  applying  modern  scientific 
methods  of  cultivation  and  manufacture,  the 
annual  production  of  sugar  could  be  increased  to 
2i  million  tons.  The  Bourbon  cane,  which  was  the 
source  of  the  v.<>ll-known  "  Demerara  Crystals," 
has  suffered  se\crt'l\'  in  recent  years  from  fungoid 
disease,  and  altliough  new  varieties  have  been 
developed  capal)le  of  giving  higher  yields  of  sugar, 
none  of  them  has  proved  equal  to  the  Bourbon  as 
a  source  of  "  Demerara  Crystals."  The  most  pro- 
mising new  v.arieties  of  cane  are  208  B.  and  1 17  B., 
imported  from  Barbados,  and  D.  (32.5.  Diamond  185, 
1).  lis,  and  1).  115,  raised  in  Demerara.  The 
sugar-manufacturing  industry  is  almost  entirely 
in  the  hands  ot  large  capitahsts  and  companies. 
Rum  is  prf)duced  from  a  molasses  wasli  of  sp.gr. 
abo\it  1  (Mi,  rendered  .slightly  acid,  and  fermented 
rapidly  (3() — J8  hours)  with  pni-e  yeast  ;  the  yield 
of  alcohol  is  nearly  quantitative.  In  1911,  27 
distilleries  \ised  pot  or  vat  stills  and  9  used  con- 
tinuous rectifying  stills.  A  cattle  food  named 
molascuii  is  made  by  mixing  vacuum  pan  molasses 
with  the  finer  particles  of  the  interior  spongy 
t  issues  of  the  sugar  cane  separated  from  the  megass. 
It  has  tlie  following  composition  :  moisture  17-3, 
fat  0().  proteins  1-5.  sucrose  3(31,  dextro;;e  20-2, 
other  solulile  carbohydrates  7-3,  digestible  fibre 
7-t>,  wood.v  fibre  2-9,  mineral  matter  (ash)  ()-3°(|. 

Coconuts.  In  the  year  1914-1915  there  was  an 
area  of  15.200  acres  under  coconut  palms,  of  wliich 
a  large  proportion  lias  not  yet  come  into  bearing. 
Imported  coconut  and  other  kinds  of  oil  are  lieing 
gradually  icplaced  by  coconut  oil  prepared  locally. 
In  the  three  years  1912 — 1914,  the  average  annual 
exports  of  coionuts  amounted  to  1,427,644  tons  ; 
1690  cwt.  of  copra  was  also  exported  in  1914. 

Rubber.  "  Orinoco  scrap  "  rubber  is  obtained 
from  wild  indigenous  species  of  Sapiiim.  and  the 
cultivation  of  the  Para  rubber  tree  is  being  ex- 
tended. In  1914  there  was  about  4040  acres  under 
Para  rubber,  and  tapping  on  an  appreciable  scale 
will  be  carried  on  within  a  year.  There  should  be 
a  reasonat)le  profit  with  ruiiber  at  2s.  per  lb. 

Limes.  At  present  there  is  about  1000  acres 
imder  limes,  but  there  are  large  areas  of  suitable 
land,  and  British  Guiana  should  become  one  of  the 
most  important  producers  of  limes  and  their 
products  in  the  world. 

Other  agricidtural  products  are  rice,  coffee,  cacao, 
cotton  and  other  fibres,  including  Hedychium 
eoronurium.  balata,  timlier,  and  small  quantities 
of  gums,  oils,  resins,  etc.  In  cacao  cultivation 
mixtures  of  potassium  sulphate  and  superphosphate 
have  proved  to  he  the  best  artificial  fertilisers.       In 


1913,  1,323,609  lb.  of  balata  was  exported.  There 
is  a  small  charcoal-ljm'ning  industry  ;  the  exports 
amount   to   80.000   hags   of   charcoal   per  annum. 

—A.  S. 

P.\TENTS. 

Beet-molasses      waste  ;        Utilising [recovering 

ammonia  and  hydrogen  cyanide].  F.  VV.  Huljer 
and  R.  W.  Poindexter,  jun.,  Los  Angeles,  Cal. 
U.S.  Pat.  1.145.484,  July  6,  1915.  Date  of 
appl..  July  21,   1914. 

Waste  liquoi's,  such  as  those  from  the  Steften 
process,  are  concentrated  and  subjected  to  destruc- 
tive distillation.  The  gases  are  heated  beyond  a 
red  heat,  to  produce  hydrogen  cyanide,  and,  after 
being  cooled  sufficiently  to  deposit  tarry  mattei-s, 
they  are  washed  with  acid  to  recover  ammonia 
and  finally  cooled  to  condense  moisture  and 
hydrogen  cyanide  or  washed  with  water  to  recover 
the  latter.— J.  H.  L. 


Dextrin  and  the  like  ;  Manufacture  of - 


F.  E. 


Rudman,   Radcllffe.   Lanes.     Eng.   Pat.    lG,3(i2. 

July  9.  1914. 
A  SPRAY  or  shower  of  the  finely  powdered  starchy 
material,  entering  an  enclosed  casing,  is  moistened 
by  a  spray  of  the  hydrolytic  agent,  preferably 
hydrochloric  acid.  The  starch  and  acid  may  enter 
the  casing  by  separate  inlets,  or  the  acid  may  be 
injected  into  a  pipe  through  which  the  starch  is 
blown  to  the  casing  by  hot  compressed  air.  Tlie 
moistened    charge    is    heated    in   air-tight   driuiis. 

—J.  H.  L. 

Sugar    masses  ;     Process   for    colouring ,  more 

particularly  sweetmeat  7nasses.  Ungemach  A.-d.. 
Els  Conserven-Fabr.  u.  Import-(tes..  Hchiltig- 
heim.  Alsace.  Eng.  Pat.  288.  Jan.  5.  1914. 
Under  Int.  Conv..  Feb.  25,  1913. 

Sek  Fi-.  Pat.  466,925  of  1913  ;  this  J.,   1914.  879. 

Process  for  producing  and   revivifying  decolori^iiu/ 
charcoal.     Eng.  Pat.  10.126  ot  1914.     See  11b. 

Separating     colloids    from     mij^tures     of    colloids. 
Eng.  Pat.   11.S23  of  1914.     See  XI. 


XVm.    FERMENTATION  INDUSTRIES. 

Electrical  effects  accompatiying  the  decomposition  of 
organic  compounds.  II.  Ion isaf ion  of  the  gases 
produced  during  fermentation.  M.  ('.  Pottei'. 
Roy.  Soc.  Proc,  1915,  A  91,  465—480.  (See 
this  J.,   1911,   1188.) 

A  METAL  plate  suspended  above  a  fermenting 
solution  of  commercial  glucose  and  charged  to  a 
potential  of  110  or  220  volts,  was  found  to  be 
slowly  discharged  by  the  fermentation  gasSs. 
whether  its  original  charge  was  positive  or  negative. 
It  is  concluded  that  the  carbon  dioxide  evolved 
during  the  fermentation  of  glucose  by  yeast  carries 
both  positive  and  negative  ions.  It  is  suggested 
also  that  the  gases  produced  during  the  putre- 
faction of  organic  matter  are  ionised,  and  the 
ionisation  of  the  atmosphere  may  lie  due  in  part 
to  the  presence  of  such  gases  escaping  from  the 
soil  and  water. — J.  H.  L. 

Alcoholic  fermentation.  G.  Paris.  Boll.  Ministero 
Agric,  Ind.  e  Comm.,  1915.  1,  B..  30.  Annali 
Chim.   Appl.,    1915.   4,   70. 

The  use  of  musts  sterilised  by  means  of  sulphurous 
acid  and  of  pure  cultures  of  yeasts  habituated  to 
sulphurous  acid,  is  advocated.  By  using  pure 
cultures  ot  yeasts  from  different  varieties  of  grapes, 
and  a  sterilised  solution  containing  20  %  of  sugar, 
the  author  prepared  wines  of  an  alcoholic  strength 
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n-H — 0-9 "„  highor  than  that   of  \vint>  prpparod   in 
tlio  (isual   UHy.--A.  S. 

/■'cntu'iitaliott  ;     Inhibitorii  iiilinii    of  lii/droijvii    ion" 

itii .     K.  ll:i);^hiiul.     Biocht'in.  Zcits.,   lillo- 

69,  181  —  11)1.  .r.  Choiii.  So...  l!n.->.  108,  i.,  (529- 
'I'liK  rale  of  fcrmi'iitation  witli  a  yi-asl  H.XIl  was 
iiiea.sur«'il  in  the  usual  luaiiiut'  in  (he  prcscnoe  of 
varying  loiucutrations  of  hulir  aciil.  The  iii- 
liil>itioii  liy  tlic  acid  of  tin-  latc  (ralinilati-d  as 
iflativi'  rates  after  (wo  diiys)  was  found  to  he 
directly  ]iroporlional  to  the  liydrion  eoneent ration. 
Above  35"  (and  up  to  HI  C),  the  inhihitory  action 
of  the  aeid  increased. 


l'c(/nf  ;    Protrhi  cliutitjcs  hi 


II.  Influcticc  of 


tilt'  mrdiiDH  on  i>roleiii  (liiirudalioii.  W.  Zaleski 
and  \V.  .Schatalofl.  Biochcni.  Zeits.,  1915,  69, 
294— :J04.  J.  Chem.  So.-..  1915.  108,  i.,  tS20-^ 
ii:{0. 

Ai...  nioi.s  inhihit  the  proteolysis  of  hefauol. 
llydro.-hl.>ric  acid  in  low  concentrations  (A'  /920 — 
A'  rtO)  exerts  no  influence,  hut  in  higher  .'oncentra- 
(ion  (.V,2.'{)  its  action  is  inhihitory.  Other  aci.is 
(phosphori.-.  oxalic.  !ai-tic.  i)yruvic,  aceti.',  and 
litric  acids)  accelerati-  proteolysis  up  to  a  certain 
i-oncentrati.m.  ah.ive  which  they  exert  aij  inhibitorj 
action.  Alkalis  and  sodium  pyruvate  have  an 
inhihit.^ry  action. 

Firttl    and    forest     re^^ourcca    of    British     Guiana. 
Harrison  and  Bancroft.     See  XVII. 

I'sr  of  (iltimiiiiiim  in  industries  concerned  with  foods. 
Trillal.     See  XFXa. 

I'.\TENTS. 

('(mipoitnds  of  mineral  oils  and  solids  or  tca.v  and 
mall  extract  or  malto-dextrin  :  Process  of  prodncinf/ 

dry  jmlrerulenl  or  pulverisablr .      .\1.   Hani- 

huix.  Bishop's  .Stortford.  Herts.  Kng.  I'at. 
2(i,390,  Nov.  17.  19l:{.  Addition  to  Eng.  Pat. 
29.481  of  1912  (this  .1..  19i:{.  r,72). 

A  MINER.\L  oil,  or  a  mineral  soli.l  or  wax  which 
when  melted  has  the  eliariicter  of  an  oil,  is  einid- 
sitit^d  with  a  highly  .on.-entrated  malt  extract  or 
malto-dextrin  syrup,  without  th.'  addition  of  an 
emulsifying  agent .  and  tlie  emulsion  is  drie.l.  Th.- 
proportions  used  are  25",,  of  oil  or  wax  .and  75"„ 
of  malt  extract  or  syrup. — J.  11.  .1. 

instillation  and  rectifiration  :    Process  for  .srjiarKtiiKj 

the  first  and  last  runnin<i!i  in  — .      F.   I'anijje. 

Halle,  (i.-rmanv.  I'.S.  I'at.  l,145,:i:{2.  .Tulv  (i. 
1915.  Date  of  apj)!..  Apr.  18.  1905:  renewed 
May  28.  1915. 

SiOK  Eng.  Pat.  8471)  of   1905  :    this  .1.,    190(5,  230. 

Sparkling  toines  and  the  like  ;   Manufacture  of 

and  apparatus  for  use  therein.  \.  Cliaussepied, 
.Saumur.  Fran.e.  Eng.  Pat.  14,159,  .Tune  It!. 
1914.    Under  Int.  Conv.,  June  17.  191:!. 

S|.;k  Fr.  Pat.  470.539  ol   1913;    this  ,1.,   1915,   191. 


XIXA.     FOODS. 

Alnminium  ;     Use   of in    industries   concerned 

n-itk  foods.      A.   Trillat.      Bull.   .Soc.    d'En.-our.. 
1915,  132,  555 — 574. 

TiiK  author  describes  the  properties  of  com- 
mercial aluminium  and  the  influence  of  various 
.■.)nditions  on  its  corrosion  (see  Heyn  and  Bauer, 
Chapman,  Bleisch,  Schonfeld  and  Himmelfarh. 
Bailey,  and  .Scala  ;  this  J.,  1911,  218;  1912,  87, 
1!»9,  789  ;  1913,  293,  3(58).  Copper  and  magnesium 
present  as  impurities  in  the  metal  accelorat<! 
corrosion,  wherea.s  iron  and  silicon  have  scarcely 


any  influence.  The  pi-e-seuce  .if  arsenate  of  iron 
(e.g..  l-S",,)  in  t.h«'  nu-tal,  or  (races  of  arsenat.-s 
in  the  li.piid  with  which  i(  is  in  contait.  retards 
corrosion.  Hard-rolled  .iluniiniimi  corrodes  more 
rapidly  than  softer  kinds,  hut  bv  heating  the 
former  at  about  400  ('.  it  is  tviidercl  more 
r<\sistant,  though  at  the  expense  .if  mechanical 
strength  (cp.  Bleis.h.  an.l  Heyn  .ind  Bauer. 
loc.  cil.).  The  I.iss  of  strength  is  usually  n.)t  a 
serious  matter  if  the  metal  is  mori'  than  2-3  mm. 
thick.  By  treating  ahuninium  widi  a  dilu(e 
stjlution  of  anuaonia  or  sodium  .arlioiiat.',  a  har.l 
reddish-brown  coating  is  f.irme.l  which  retards 
further  corrosi.jn.  In  some  cases  oth.-r  pr.)tecti\.' 
.oatings  may  be  used,  containing  celluloi.l,  .-ollu- 
l.ise  acetate,  caout.liouc.  vaseline,  or  j)aralliii. 
C.'Uuloid  varnish  will  pr.'vent  .'orrosion  in  arirl 
liipuds  for  a  long  time,  but  cM-ntually  th.'  lejlul.ii.l 
swells  and  becom.-s  detaclied.  Th.'  tcn.len.y  .if 
different  sampl.-s  of  aluminium  to  corro.le  may  b.' 
compared  )iy  measuring  tlie  rat.'s  at  which  they 
evolve  hydrfigen  when  immei-s.'.l  in  acid  or  alkalin.' 
liquids  luid.-i-  similar  conditi.ms.  Th.-re  is  little 
or  no  evi.lence  that  salts  of  aluminium  arc  toxi.-  : 
the  amounts  of  the  metal  .liss.>lvi'.l  by  most  ILpiids 
in  contact  with  aluminium  ar.'  small  .•omi)areil 
with  those  present  in  s.im.'  foodstulTs.  The  con- 
ilusions  of  the  author  respecting  the  use  of 
aluminium  in  brewing  confirm  those  of  other 
investigators  (sec  this  J.,  1912.  87,  199,  247.  789  ; 
1913,  248).  The  vessels  us.'d  shoid.l  have  as 
smooth  a  surface  as  possilile,  and  be  k.'pt  ilry  when 
not  in  use.  Aluminium  stills  have  been  us.'il 
successfully  in  distill.'ries  (.p.  Kiidiger  and 
Karpinski,  tliis  J.,- 1913,  41),  Imt  they  should  n.it 
lie  provided  with  .-opper  taps.  In  the  milk  and 
cheese  industries  aluminiimi  is  suitabl.'  for  the  con- 
stru.'tion  of  vessels  for  storing  .and  skimming  milk, 
moulds  for  cmds,  and  vats  tor  tin-  manufacture  of 
ilieese  ;  it  is  not  recommende.l  f.ir  milk  ..ans  for 
tr.aiLsport,  as  these  are  subjeit  to  rough  usage. 
Wine  may  be  fermented  in  aluininiuui  vats,  but 
not  stored  in  them,  as  the  metal  lea. Is  to  tiu'liidity 
by  precipitating  the  tannins. — .1.  11.  L. 

Phosphatides  of  milk.     T.   B.   Osli.irn.?  and   .A.  .T. 
Wakeman.    ,1.  Biol.  Chem..  1915.  21,  .539—550. 

Two  phosphatides  were  separate.l  from  milk. 
One  i-ontained  nitrogi^n  and  ])liospliorus  in  the 
ratio  of  1  :  1,  and  yielded  choline  (containing  one- 
lialf  of  the  nitrogen),  fatly  a.i.ls.  an.l  gly.'.-ro- 
[iliosphoric  .aci.l  in  prop.irti.ms  coirespondiiig 
approximatily  with  a  st.'aiyl-oleyl-lecitliiu  of  tin- 
s(ructuri'  i-onmionly  assumed  for  this  sulistance. 
The  other  ))liospliatidi'  ..inlained  nitrog.Mi  .and 
phosphorus  in  the  r;iti(j  of  2  :  I ,  and  lii'longed  t.i 
the  group  of  diaminophosph.atides  ;  it  was 
apparently  shnilar  to,  and  possibly  identical  with, 
the  diarninophosphatide  obtaine.l  fr.im  egg-yolk, 
ox  and  horse  kidneys,  ami  other  animal  .irgans. 
Both  these  phosphatides  wer.'  .ibtain.'.l  from 
alcoholic  extracts  of  the  coagulun)  which  forms 
when  milk  serum  is  lioiled  aft.-r  (he  .-asein  has 
been   precipitated    wi(h    dihde   liv.lro.hlori.-   acid. 

-\V.  P.  S. 

liiinuna  meul  from  .Jamaica.   Bull.  Imp.  Iiis(..  1915. 
13,  200     201. 

.V  SAMPLE  of  banana  meal  from  .Tamaici  con- 
(ained  :  moisture  120,  cru.h'  protein  4<i,  fat  Oli. 
starch,  etc,  (by  dilT.)  79(i.  fibre  0-7,  ash  2-5%; 
the  nutrient  ratio  was  1  :  17(i  ;  food  units,  93. 
One-half  of  the  cru.l.^  protein  consist.'.!  of  nitro- 
genous substances,  probably  amides,  inferi.jr  to 
true  proteins  in  food  value.  Banana  meal  might 
be  used  locally  as  a  partial  substitute  ftir  wlioat 
flour  or  maize  meal.  Imt  Is  distinctly  inferior  in 
nutritive  value. — A.  S. 
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f'ejiionrs  :   Separation  and  determination  of by 

their  soliibilitt/  in  methyl  and  ethyl  alcohols.  B. 
Vlahiita.  Bull.  Acad.  Komana.  19U/5,  3,  290— 
300.    .T.  Ohein.  Soc.  1915,  108,  i..  002— 60.S. 

The  peptones  resulting  from  the  partial  hydrolysis 
of  a  mniilipr  of  ditterent  proteins  olitained  from 
various  soiu'cos.  using  Fischer's  method,  were 
separated  into  four  fractions,  varying  in  tlieir 
solubilities  in  methyl  alcohol.  The  protein 
material  was  added  in  small  quantities  to  70% 
sulphuric  acid  at  0"  0.  with  constant  stirring,  and 
kept  at  this  temperature  for  two  hours.  The 
mixture  was  kept  for  three  days  at  the  ordinary 
temperatiue.  with  frequent  stirring,  and  then 
poured  into  twenty  litres  of  distilled  water  at 
0°  v..  and  the  svilphuric  acid  was  jvist  completely 
precipitated  with  barium  hydroxide.  The  liarimu 
sulphate  was  filtered  off  and  the  filtrate  evaporated 
to  dryness  at  H.5 ' — 40"  C.  under  reduced  pressure 
(15  mm.).  The  ijeptone  residue  was  divided  into 
four  fractions  as  follows  :  the  peptone  was  ex- 
tracted with  hot  methyl  alcohol  and  filtered,  the 
insolul)le  portion  being  traction  I,  The  filtrate  on 
standing  foi-  twenty-four  hoiu's  gave  a  deposit, 
fraction  11.  which  was  filtered  off.  The  filtrate  on 
dilution  with  an  equal  volume  of  ethyl  alcohol  gave 
a  further  deposit,!  tract  ion  III,  and  the  filtrate  from 
this  on  evaporation  in  a  vacuum  at  35  — 10  0. 
left  a  residue,  fraction  I\'.  These  fom-  fractions, 
of  which  all  Imt  the  first  were  invariably  easily 
.soluble  in  water,  were  tested  in  aqueous  solution  by 
the  biiu'et  reaction,  Millon's  reagent,  for  cystine, 
for  tryptophan,  and  for  precipitation  with  the  usual 
protein  precipitants.  In  addition  the  ash  (onlent 
was  determined  and  the  optical  rotation  measured. 
This  method  was  applied  to  the  gluten  of  wheat, 
the  protein  of  beef,  the  protein  of  fish,  the  albvunin 
of  eggs,  the  casein  of  milk,  and  keratin.  The 
results  olitained  show  that  the  peptones  liear  the 
mark  of  their  origin.  Thus,  from  proteins  rich  in 
cystine  or  tyrosine,  peptones  were  olitaim-d  also 
rich  in  these  substances,  and  rice  versa. 

Amino-arid  content  of  certain  commercial  fcrdinr/- 
stiiffs  and  other  sources  of  protein.  E.  H.  Xollau. 
J.  Biol.  ('hem..  1915.  21,  011-014. 

The  following  results  were  ol)tained  in  an  investiga- 
tion of  the  nitrogen  distribution  in  various   protein 
substances  :      the     method     employed     was     that 
described  by  Van  Hlyke  (this  J.,  1911,  1135)  : 


Field     and     forest    resources     of    British    Guiana. 
TIariison  and  Bancroft.     See  XVII. 

P.VTENTS. 

Wheat  and  other  cereals  or  cereal  products  ;  Treat- 
ment of .     C.  W.  Chitty,   Dover,  W.  Jago, 

London,  W.  Watson,  and  Woodlands  Ijtd., 
Dover.    Kng.  Pat.  10,004,  July  13,  1914. 

A  CERio.\L  or  cereal  product  is  mixed  with  water 
and  subjected  to  electrolysis,  and  the  mixture 
is  then  used  as  a  flour  improver,  either  directly  or 
after  concentration  ;  the  liquid  portion  may  ))e 
separated  from  the  electrolysed  mixture,  and  used 
for  the  same  purpose  either  in  the  liquid  form  or 
after  evaporation  to  dryness.  A  small  quantity 
of  phosphoric  acid  is  added  in  the  preparation  of 
the  first  mixture  in  order  to  render  the  liquid  a 
conductor  ;  in  subsequent  batches,  the  phosphoric 
acid  may  be  replaced  by  a  portion  of  the  liquid 
from  a  previous  batch. — W.  P.  S. 

Flour  ;    Process  of  treatin(i .     W.  O.  Andrews, 

Chicago,  U.S.A.    Eng.  Pat.  2446,  Feb.  16,  1915. 

Flour  is  heated  to  100°— 125' F.  (38=^- .52°  0.) 
and  passed  between  rollers  heated  to  a  similar 
temperature  and  held  against  each  other  with 
considerable  pressure,  the  object  lieing  to  rupture 
the  starch  cells  and  so  improve  the  baking  qualitv 
of  the  flour.— W.  P.  S. 

[Flour]  bleachimi-i/as  yenerator.  J.  Neely,  Lapeer, 
Alich.  TT.S.  Pat.  1,145,009,  July  0.  1915.  Date 
of  appl.,  Oct.  10,  1914. 

A  CH.\MBEli  di\ided  into  a  munber  of  commimicat- 
ing  compartments,  is  attached  at  one  end  to  a 
closed  tank  containing  a  reagent,  and  galvanised 
wire  is  fed  intermittingly  into  the  latter  ;  the 
nitric  oxide  foi-med  is  drawn  into  the  chamber 
by  the  action  of  a  fan  in  one  of  the  compartments 
and  distributed  to  the  place  where  it  is  required, 

— W,  P.  S. 

Bakinfi   powder   or   self-raisiny  flour  ;     Acid   basis 

to  be  used  in  bakinq  or  in  the  manufacture  of . 

J.  A.  Jessop,  Bradford.  A.  J.  Walker  and.  E.  P. 
Hatschek,  Needham  .Market.  Suffolk.  Eng.  Pat. 
24,2S0,  Dec.  18,   1914. 

A  DRIED  mixture  of  1  part  by  weight  of  lactic  acid 
(containing  75%  of  actual  acid)  with   1-25  parts 


. 

Nitrogen  as  :  — 

Proline, 

Jlono- 

oxyproline, 

.\mnionia. 

Molanine. 

Cystine. 

.\r<riiiine. 

Ilisiidinc. 

Lysine. 

amino-acid. 

trypto- 
phane, etc. 

Total. 

% 

% 

0/ 

% 

% 

% 

% 

^ 

o/ 

12-97 
13-06 

3-69 
8-21 

1-52 
3-02 

15-52 
11-27 

2-60 
0-00 

702 
4-79 

48-76 
50-68 

7-12 
10-66 

99-20 

Distillers'  (lrie<l  Ri-ains.... 

101-70 

Cottonseed  meal    

14-06 

6-27 

2-74 

12-77 

7-57 

1-94 

4502 

7-49 

97-86 

Cow  pea    

11-83 

.9-57 

6-74 

15-98 

000 

3-56 

46-70 

0-58 

94-96 

9-87 
4-63 

13-75 
7-00 

r.-9« 

4-06 

12-53 
1619 

3-84 
4-45 

4-04 
8-53 

49-95 
49-69 

0-00 
0-00 

99-74 

Maize  kernel 

94-55 

Hemp  seed 

!)-93 

4-15 

2-05 

21-38 

301 

6-71 

44-20 

5-28 

96-73 

10-23 
15-42 

9-98 
5-73 

6-97» 

2-98 

11-94 
16-80 

3-18 
4-56 

0-00* 
4-86 

38-83 
45-32 

15-90 
5-27 

9703 

100-92 

Rolled  oats 

13-12 

2-60 

5-22* 

1212 

10-54 

0-00* 

46-99 

12-68 

103-27 

Oat  grain    

13-31 

2-97 

4-48* 

11-42 

9-58 

OOO' 

43-49 

11-29 

96-54 

1318 
16-19 
15-00 
10-03 

2-40 

2-87 
1-54 
6-88 

5-32* 
4-38» 
2-20 
2-46 

11-26 

8-65 

10-49 

12-34 

9-61 

6-70 

10-48 

218 

0-70* 
0-00' 
1-24 
2-50 

41-61 
4416 
37-96 
54-73 

12-48 

18-37 

21-63 

flOl 

96-50 

101-32 

100-52 

Swift's  digester  tankage  . . 

10013 

Armour's  dried  blood 

0-19 

5-69 

2-02 

7-72 

8-37 

9-97 

51-53 

3-94 

95-44 

Unroasted  peanut 

10-93 

4-36 

0-81 

20-82 

613 

5-31 

52-36 

1-40 

99-12 

Black  walnut 

10-71 

4-58 

1-27 

23-77 

5-98 

3-49 

45-01 

3-12 

97-90 

Shellbark  hickory  nut   . . . 

9-47 

6-59 

1-58 

24-24 

6-66 

3-37 

43-25 

7-48 

103-61 

Pecan 

9-43 

6-21 

2-87 

6-91 

21-91 

3-25 

42-28 

7-89 

100-75 

aiuten  flour   

22-99 

1-31 

2-12 

8-86 

5-18 

0-40 

49-19 

7-67 

97-72 

Wheat  gluten  

22-53 

1-01 

1-91 

7-61 

5-57 

0-51 

49-05 

9-76 

97-95 

*  These  results  are  possibly  not  quite  correct,  the  cystine  being  too  high  and  the  lysine  correspondingly  low. 


— w.  p.  s. 
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hy   weight    of  any   fariiiaccoiis   M>>iii-  or   nu'al.   or 
ah.s<irlii-iit  sul)stancc.  -  W.  I',  s. 

J'rorftK    jnr     Ireatiiii/     oils    iiiiil     jalx.      I'.S.      I'al. 
l.l44..-)3».     .sVc.Xll. 


XIXb.     water  PURIFICATION  ;  SANITATION. 

Air  ;  Methods  of  bucltrial  tiiinlj/sin  of .      O.  L.  A. 

Uu.-lilc.     .T.    .\Kric.    Hes..    lUl.'),    4,   34:^-3(18. 

Tliic  liartcrial  rtiiitfut  of  air  may  be  (IctcTiiiiiii'd  liy 
liiutiii^  thi'  iiunilifi'  (if  ornaiiisiiis  present  in  a  jjiveii 
Viilllliie.  or  the  iumil>er  [ireeipitated  on  a  known 
area  in  a  j^iven  time.  'l"he  former  metlioil  lias 
been  tostoil  l>y  a  rigoron.s  investigation  of  throe 
forms  of  apparatus:  the  stamlard  sjinil-filter 
■■  aeiMseope  '  rei()mmen<le(l  hy  the  American 
I'vihHe  Ilealtli  .\s,soeiation.  a  niodified  form  of  it, 
and  Hett^jer's  a)>paratns  in  which  th<>air  is  l>uhliled 
thron^li  pnie  water  oi'  physiolo^dca!  s;ill  solution 
which  ret.nins  the  bacteria.  The  standard  aero- 
scope  coiLsiKts  of  an  iiprij;ht  cyUntlrical  glass  tube, 
70  mm.  long  by  1.5  mm.  wide,  fitted  at  each  end 
with  a  rubber  stopper  carryitig  a  tube,  40  ■  (>  mm. 
The  upper  tube  is  bent  at  45  ;  the  lower  one  is 
strai^jht  and  is  attached  to  the  aspirator.  Innaed- 
iately  above  the  lower  stopper  is  a  layer  of  bolting 
cloth  which  supports  a  10  mm.  layer  of  .sand,  the 
particles  of  which  will  pass  through  a  lOO-mesh, 
but  not  through  a  2(KI-mesh  sii-ve.  In  the  modified 
form  the  small  tube  at  the  lower  end  is  fused  into 
the  larger  <uie  and  the  sand  (100 — 100  niesh  sieve) 
is  .supjxirteil  on  a  layer  of  cotton.  The  upper 
stopper  is  made  of  cork  so  that  the  apparatus  can 
be  sterilised  by  dry  heat  instead  of  by  sti'am.  The 
Kettger  ap|)aratus  resemldes  a  small  g.as  wa.sh- 
bottle,  the  bottle  lieing  rei)laced  liy  a  thick-walled 
test-tidie.  and  the  long  inlet  tube  made  to  terminate 
in  a  bulb  with  S— 10  small  perforations.  Two  of 
each  kind  of  aero.scope.  joineil  in  tamlem,  were 
used  for  the  tests,  which  .showed  that  the  modified 
standard  instrument  was  much  superior  to  the 
standard,  retaining  nearly  100",,  of  the  liactcria 
in  the  lirst  tube.  The  elliiiency  of  the  staniiard 
aeroscope  was  very  variable,  prob.alily  owing  to 
the  caking  of  the  sand  during  the  sterilisation  with 
steam.  The  modified  apparatus  is  cheaper,  less 
fragile,  easier  to  operate,  and  better  adapted  for 
field-work  than  either  the  standard  form  or  that 
of  Kettger.  The  last-named  can  give  excellent 
results  to  an  experiiMiced  worker,  but  its  manipu- 
lation needs  much  care,  tin-  rubber  stopper  tends 
to  leak  after  sterilisation,  the  li<(ui<l  may  froth, 
and  the  bacteria  are  incline<l  to  adhere  to  the 
inner  surface  of  the  moist    inlet    tube.      The  com- 

imrative  results  with  all  thi foinis  of  aeroscope 

were  found  to  lie  reliabli-  only  when  a  large 
number  of  analyses  were  performiNl.  The  method 
of  enumi-rating  air  bacteria  by  precipitation  on 
exposed  I'etri  plates  is  <'xtremely  unreliable,  as 
it  only  ineasin-es  the  mimber  of  liacteria-laden 
dust  particles  which  fall  upon  the  plates.  .\  much 
better  method  is  to  expose  a  given  (juaidity  of 
sterilised  w.iter  in  a  sterilised  pail  for  a  definite 
timi'.  The  numbers  of  bacteria  so  found  were 
from  2  to  ;J2  times  greater  than  tho.se  olitained 
by  the  plate  method,  liacterial  analyses  of  air  are 
of  especial  importame  in  relation  to  the  bacterial 
containinati<ui  of  milk  in  the  cow-shed. — K.  H.  T. 

Ariion     of    chlorine    on    sodium    Ihiosuliihalr     [in 
rei<])iralor8].     Self.     See   VII, 

Patents. 

ir<//cr  ,•    Piirifieation  and  Klerilisalion  of .      H. 

Kriegsheim,  Berlin.      Kng.  i'at.  17,494,  .lulv  2:i. 
1014.      ruder  Int.  Conv.,  .\ug.  12.  1918. 

Thk  water  is  sterilised  by  means  of  chlorine  or 


bleaching  po\v<ler.  and  then  filtered  tluougli  bodies 
with  microscopic  pon^s.  such  .-is  natural  and 
artificial  /,et)lites.  coated  or  impregnated  with  a 
cataly.st.  such  as  freshl\-  precipitated  manganese 
dioxide  or  iron  oxide,  when  the  oxvgeii  formed  in 
the  sterilisation  reaction  is  conver{ed  into  ozone. 
To  prevent  the  formation  of  ozone,  an  oxide  of 
lead,  copper,  cerium,  nickel,  or  cobalt,  should  be 
used  as  catalyst.  If  the  silicate  used  contains 
manganese  an<l  nickel  oxides,  permanganate  is 
produced,  which  acts  on  oxidisable  matter  in  t he- 
water,  aiul  the  excess  is  renioveil  by  silicates 
containing  reduced  manganese  compounds.  No 
substance  remains  in  the  filter  to  cause  obstruction. 

J.  U.J. 

U'dter-still.  .1.  .A.  .\lanahan.  .\ssignor  to  T. 
.Manahan.  New  York.  I'.S.  Pat.  1.145,497, 
July  (i.  1915.  Date  of  appl..  .\pril  5.  1913. 
Watkk  is  evaporated  in  a  chamber  at  the  lower 
part  of  a  cylindrical  casing.  an<l  Ihe  steam  passes 
upwards  through  tubes,  constricted  at  their  inidiUe 
and  widened  at  the  eiuls.  and  enters  a  reflux 
condensing  apparatus  in  the  upper  part  of  the 
casing.  Air  is  injected  into  the  steam  as  it  passes 
through  the  tulies.  the  air  nozzles  ])rojecting  from 
below  into  the  tubes  near  the  const ricled  portion. 
The  coiulensed  water  collects  in  the  i)art  of  the 
casing  between  the  evaporator  and  the  conden.ser, 
and  is  drawn  off  and  passed  through  a  cooling 
coil.— W.  P.  S. 

Filtration,  aeration,  and  (jasifiration  of  liquids  [c.f/. 

sewage]:    Apparatu.i  fur  the .     T.   K.  Irwiii, 

London.      ICng.  -Pat.    10.901.   Sept.    17.    1914. 

Pkrfok.vted  trays,  n.  b',  carry  layers  of  surface 
contact  filtering  material  such  as  clinker  or  coke, 
and  similar  trays,  i;,  !•:'.  carry  layers  of  fine  filtering 
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material  such  as  sand.  Sewage  enters  by  the  pipe. 
-V.  and  inlet,  o,  and  air  under  pressure  by  the  pipes, 
1',  p'.  Cones.  H.  iT.  are  provided  to  act  as  grease 
traps.  Precipitants  or  other  chemicals  may  be 
.added  at  the  various  stages,  and  the  air  may  bi' 
drawn  oflat  thetopand  used  over  again. — W.  I''.  !•'. 

Liquids  ;  Apparalus  and  process  for  the  purification 

of .     B.  B.   Crombie  and  (".   J.   A.   Dalziel, 

Westminster.      Kng.  Pat.  21.5i;{,  Oct.  20,  1914. 

Thr  liquid  is  run  from  a  supply  tank  to  the  bottom 
of  a  treatment  l>ox  contairung  aluminium-alloy 
plates,  so  placed  that  eaih  alternate  plate  is  fixed  to 
one  side  of  the  box  and  extends  nearly  across  the 
box,   the   intermediate   plates   being  fixed   to   the 
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opposite-  side.  The  plates  contjiin  3  ^{rainM  of 
platinimi  per  1I>.  and  arc  connected  I>y  wires  to 
a  source  of  electric  supply  so  that  they  are  alter- 
nately positive  and  negative.  The  liquid  entering 
the  box  passes  between  the  plates,  the  rate  of 
flow  being  regulated  according  to  the  amoiuit  of 
treatment  letjuired.  The  dissolved  solids  are 
precipitated.  From  the  treatment  Ijox  the  liquid 
passes  to  a  sedimentation  tank  with  a  l)otlom 
sloping  to  a  simq)  at  the  centre  :  the  precipitated 
solids  settle  to  tlie  ))ottom  and  are  run  off  from  the 
sum]).  The  clarified  liquid  leaves  the  tank  tiy  a 
pipe  at  the  surface,  protected  hv  a  strainer. 

—J.  H.  .1. 

Setcdijc  shidi/e  ;    Apjuiratus  for  the  destructive  dis- 
tillation of .    I^.  Xiibling,  .Stuttgart -(iaisburg, 

and  A.  Krauss,  Ludwigshafen.  Germanv.  Eng. 
Pat.  10,071.  April  23,  1914.  Addition  to  Eng.  Pat. 
SI341  of  1914  (see  Fr.  Pat.  470.848  ;  this  J..  1915, 
197). 

Thk  invention  relates  to  the  distillation  of  sludge 
in  retorts  which  are  heated  ^>y  waste  gases  from  an 
Uhiminating  gas  plant.  A  double  furnace  con- 
tains a  gas  producer  and  the  sludge  distilling 
retorts  in  its  lower  portion  and  the  gas  retorts  in 
its  upper  portion.  The  gases  from  the  producer 
pass  up  into  a  combustion  chamber  surrounding 
the  gas  retorts,  and  the  waste  combustion  gases 
pass  downwards  into  the  chamber  in  which  the 
shidge  retoits  are  situivted,  effecting  the  drying  and 
distillation  of  the  sludge.  The  gas  given  oft'  in 
the  sludge  retorts  is  added  to  that  produced  in  the 
coal  retorts. — J.  H.  J. 


Seicaije  :    Tredtment  of  - 


[to  produec  a  fertiliser]. 


T.   K.   Irwin.   Westminster.     Eng.   Pat.    1:1.23.5, 
May  29,  1914. 

The  sewage,  to  which  a  basic  or  an  acid  phosphate 
or  other  precipitant  has  l)een  added,  .is  passed 
through  a  long  tank  with  sloping  sides,  from  «  hich 
the  sludge  is  removed  by  a  set  of  mechanical 
scrapers  into  a  culvert  in  the  centre  or  at  each  side, 
whence  it  gravitates  into  a  receiving  tank.  Here 
it  is  mixed  with  0-2.5 — .5''o  of  yeast,  starch  waste, 
or  other  fermentable  matter,  and  heated  to  90'  F. 
It  is  then  run  into  a  second  long  tank  where  it 
undergoes  digestion,  the  solid  matter  rising  to  the 
surface.  The  liquid  is  drawn  oft'  through  a  pipe 
with  J-inch  perforations,  and  the  solids  are  dried 
and  powdered  for  use  as  a  fertiliser. — J.  H.  .T. 

Destnietor  fttrnaces  or  stoves.  J.  Thomas,  Kenil- 
worth,  Warwickshire,  Eng.  I'at.  19.334.  Sept.  2, 
1914. 

To  prevent  escape  of  smoke  during  the  charging  of 
destructors  for  household  use,  the  air  door  of  the 
combustion  chamber,  which  Is  moved  in  one 
direction  by  the  action  of  gravity,  a  spring,  or  a 
weight,  controls  the  action  of  the  charging  door  of 
the  fire  chamber  by  means  of  connecting  levers. 
The  action  is  such  that  when  the  air  door  is 
opened  the  charging  door  is  closed,  and  vice  versii. 
Means  are  also  provided  for  opening  the  air  door 
to  any  extent  independently  of  the  charging  door, 
when  desired.  The  doors  may  have  either  a 
vertical  or  hoiizontal  movement.  (See  also  Eng. 
Pat.  24,923  of  1913  :  this  J..  1914.  S42.)— J.  H.  .1. 

Destructor  (i]>ijaralus  fur  the  treatment  of  faecal  or 
other  seu:a<je  matter.  .S.  O.  S.  Ltd..  and  E.  W. 
.Tanson.  London.  Eng.  Pat.  19,5(51,  Sept.  8.  1914. 
The  apparatus  consists  of  a  hopper  with  an  air- 
tight cover  and  containing  a  pair  of  hollow  rollers 
heated  by  gas  produced  in  the  process.  The 
hopper  opens  into  the  top  of  a  cylindrical  iron  vessel 
or  mechanical  retort,  containing  a  series  of  hollow 
shelves  communicating  with  each  other  at  the  side 
of  the  cylinder,  and  having  one  axial  slit  or  opening 


in  each.  A  central  rotating  shaft  carries  arms  which 
are  fitted  with  scrapers.  A  small  gas  producer 
supplies  the  bottom  shelf  of  the  retort  with  hot 
gases,  \\liich  are  drawn  upwards  through  the 
connecting  passages  and  shelves  by  a  fan  at  the  top 
of  the  retort.  The  faecal  matter  is  introduced 
into  the  hojiper,  passes  through  the  heated  rollers 
which  ('vaporate  the  urine,  and  is  discharged  on  to 
the  top  shelf  of  the  retort.  The  scraping  arms 
push  tlie  material  round  the  shelf  to  the  radial 
opening,  through  which  it  drops  on  to  the  next 
shelf,  and  so  on.  The  coke  finally  produced  is 
collected  at   the   bottom  and  used  to   charge  the 

tas  producer.  The  oil.  ammonia,  and  gas,  given  oft' 
uring  the  passage  of  the  material  down  the  retort, 
pass  out  through  side  tubes  into  a  pipe  leading  to  a 
condenser,  from  which  the  uncondensable  gas  is 
led  to  the  gas  producer,  while  the  ammonia  liquor 
and  oil  are  recovered,  the  oil  being  used  in  the  gas 
producer  and  the  ammonia  liquor  as  a  disinfectant, 

—J.  H.  J. 

Garbage  ;    Process  for  treating .    T.  C.  Parding- 

ton.  Cincinnati,  and  .1.  G.  ."Vshliv.  Montgomery, 
Ohio.  T".S.  Pat.  1.145.845.  .Tulv  ti.  1915.  Dat« 
of  appl.,  Oct.  21,   1911. 

Garb.\ge  is  subjected  to  the  action  of  highly 
heated  steam  in  a  closed  tank  ;  a  stirrer  agitates 
the  garbage  during  the  treatment  and  causes  it  to 
move  upwards  in  the  tank.  .Means  are  provided 
for  drawing  off  and  condensing  the  vapours  evolved 
and  for  separating  the  volatile  and  fatty  oils.  The 
treated  garbage  is  discharged  from  the  bottom  of 
i   the  tank  into  a  vessel  fitted  with  an  air-tight  cover. 

— W.  P.  S. 

1    Base    interchanging    substances    [u-ater    softeners'] ; 

Manufacture      of .       Permutit      Aktienges., 

Berlin.  Eng.  Pat.  20,144,  .Sept.  24,  1914. 
Tender  Int.  Conv.,  Sept.  23.  1913. 

GEl.,\TlNors  precipitates  containing  silicic  acid, 
obtained,  for  example,  as  descrilied  in  Ger.  Pat. 
174.097  of  1905  (this  J.  1907.  771).  are  converted 
into  granular  filtering  material  by  slowly  drying 
i  the  filtered  and  incompletely  lixiviated  material 
below  100  C.  and  "'  hydratising  "  the  hard  product 
bv  treating  with  water. — F.  SoDX. 
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Water  ;      Treatment     of [to     remove    dissolved 

oxygen].  R.  von  Walther,  Dresden,  .Saxonv. 
Eng.  Pat.  9031.  Apr.  9.  1914.  Under  Int.  Conv., 
Apr.   10.   1913. 

See  Fr.  Pat.  473,092  of  1914  ;  this  J.,  1915.  509. 

]Vatcr  purifjiing  apparatus.  .Maschinenbau-Anstalt 
Humboldt,  Cologne-Kalk,  Germanv.  Eng.  Pat. 
10,157.  Apr.  24.  1914.  Under  Int!  Conv.,  Sept. 
25,   1913. 

See  Fr.   Pat.  471.079  of  1914;  this  J.,  1915.  197. 


Sewage  sludge  ;     Treatment   of - 


R.   Niibling, 


Stuttgart-Gaisburg.  and  A.  Krauss.  Ludwigs- 
hafen. Eng.  Pat.  9341.  Apr.  15.  1914.  Under  Int. 
Conv..  Apr.  30.  1913. 

See  Fr.   Pat.  470.848  of  1914  ;  this  J.,  1915,  197. 

ApparatuK  for  filtering  liquids  [water].     Eng.  Pat. 
lti.185  of  1914.     See  I. 


XX.     ORGANIC    PRODUCTS;      MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Cinchona  assin/.    V.  J.  Kruysse.    Chem.  and  Drug., 
1915.    8?;    155. 

.Six  grins,  of  the  coarsely  powdered  bark  is  mois- 
tened with  1  -5  c.c.  of  ammonia  solution  and  1  -5  c.c. 
of  water;  6  grms.  of  sand  is  added,  and  the  whole 
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I'liblifit  ill  a  mni'tiir  to  fiiu-  powtlor  ;  :{  k>''1"<-  "f 
slaked  linn'  ami,  wln'ii  a  hoiiiDm'iKMHis  niixtiirc  is 
iilitaini'il.  I{  c.c.  of  water  are  then  added,  and  the 
mixture  is  extraeteil  with  ai'etone  (171  e.e.)  by 
lioiliii^  for  half  an  lii>ur.  After  eooliii^;,  the  loss 
hy  evaporation  is  niadi'  (;ood  hy  adding  more 
lU-etone,  the  solution  (iltered,  ,ind  150  c.c..  renre- 
sontinn  5  jtrms.  of  linehona-liark,  eollecled.  The 
acetone  is  removed  liy  ilistillation,  and  the  residue 
ilricd  on  the  water-hath.  To  the  alkaloids  so 
obtained  1  or  2  <-,e.  of  hydroehlorie  aeid  and  20  e.e. 
of  water  an-  added  and  the  solution  is  liltered. 
In  order  to  reniovi-  exeess  of  fat,  it  is  advisable  to 
shake  out  with  ether  or  ehloroforni  in  alkaline 
.solution,  the  alkaloids  bi'in^  subsequt'nily  removed 
from  the  organie  lii|uid  by  shakinj^  out  with 
aeidulated  water.  (In  the  ease  of  C.  succinibrti 
bark  the  removal  of  fat  is  absolutely  necessary, 
but  in  the  ca.se  of  LeiiiU'rUiiKt  bark  it  may  be 
omitted.)  The  warm  acid  .solution  of  the  alkaloids 
is  neutralised  with  ammonia,  using  litmus  as  in- 
•  licator.  and  the  (juinini'  iiieeipitated  as  o.xalate  by 
adding  to  the  boiling  neutral  solution  0-.")  grm.  of 
ammonium  oxalate.  When  a  large  (luantily  of 
(|uinine  is  present,  as  in  LiHlin'rhnui  bark,  the 
Huinine  oxalate  is  precipitate<l  as  the  solution  cools. 
If  the  precipitate  <loes  not  appear  in  from  five  to 
ten  minutes,  as  in  the  case  of  Succiruhrii  bark, 
220  mgnns.  of  ipiinine  liydrochloride  is  ilis.solved 
in  the  .solution,  which  is  again  brought  to  the 
boiling-point.  (If  this  additio?)  is  necessary.  Oo°o 
iinisl  lie  deducted  from  the  amount  of  quinine 
sulphate  found.)  Tlie  crystals,  which  in  the  case 
of  Jbcdgcriatui  bark  consist  oi  pure  quinine  oxalate, 
are  collectcil  on  a  filter,  washed  with  water,  dried 
at  100^  ('.,  and  weighed.  Tlie  weight  uiultiplied  by 
1-2  )>his  20  mgrms..  which  must  Ije  allowed  for  the 
solubility  of  the  (piinine  oxalate,  gives  the  quantity 
of  quinine  sulphate  in  .5  grms.  of  the  bark. 

In  the  analysis  of  Surcintbra  bark  the  precipi- 
tate obtained  consists,  on  an  average,  of 
72-5",,  of  quinine  oxalate.  2;5ti"(,  of  cinchonidine 
o.xalati;,  and  4"u  of  iiupurities.  It  is  therefore 
necessary  in  such  a  case  to  convert  the  quinine 
into  the  nitroprusside  compound  as  follows  :  To  a 
neutral  solution  of  the  precipitate  in  7.")  c.c.  of 
water,  0-5  grm.  of  sodium  nitroprusside  is  added  ; 
after  cooling,  the  crystals  of  quirrine  nitroprusside 
are  collected,  dried,  and  weighed  ;  the  weight, 
multiplied  by  1-04,  gives  the  corresponding 
quatdity  of  (piirune  sulphati',  to  which  must  be 
added  .")0  mgrms..  representing  loss  owing  to  the 
.solubility  of  the  quinine  oxalate  and  the  quinine 
nitroprusside.  The  result  is  the  quantity  of 
quinine  .sulphate  in  5  grms.  of  the  bark. 

If  the  ((uantity  f>f  cinchonidine  and  iin<himine 
in  the  bark  is  also  required,  the  cinchonidine  can 
bi-  determined  by  precipitating  it  from  the  uidted 
filtrates  as  cincluniidine  tartrate.  The  cinchonin<' 
v-aix  then  easily  be  determined,  as  it  is  insoluble  in 
ether. 

C'iiirhDiiii  ulkuloids  ;   (.'ompouiids  of with  wctals 

iitid  phoniihnric  mid.  E.  I).  Wat  kins.  Biocheni. 
Bull..  I'Jl.'),  4,  01— 0.-).  .r.  ('hem.  Soc.  1915. 
108,  i.,  580. 

Co.MI'orXD.s  of  silver  with  t(uinine  and  ortho- 
phosphoric  acid  were  obtained  ;  these  are  .stated 
to  be  of  thei-apeutic  value  ;  all  attenxpts  to 
crystallise  the  compounds  failed. 


■.    E.  Zerner.    .\lonatsh. 
-1024.      .1.   ('hem.   Soc. 


Jirylliriii  :  Slriicliirr,  of  - — 
('hem..  1014.  35,  1021- 
1915.  108,  i..  551. 

TnK  author  criti<i.ses  (he  formula'  of  Luvncs 
(.\muvlen.  ISOt.  132,  :i55)  and  of  Ifesse  (.1.  prakt. 
Ch.-m.,  1.S9S  lii.J,  57,  2:V2)  for  erythrin  and  shows 
that  the  behavioiu'  of  the  compound  is  l>est 
representetl  on  the  assumptii>n  that  the  orsellinic 
acid     residues    are    ditferently    attached     to     thi' 


erythritol    molecule    as    shown  '  in    the    formula: 

(HO),(tH,).(oll,.(().<(.c,|l,(oH).,o,c,H/(H,)(OII).COOII 
This  fornuda  not  only  ex|)lains  the  aciil  charader 
of  erythrin,  but  alsd  accounts  for  the  fact  that 
(udy  one  molecule  of  orsellinic  acid  is  removi'd  by 
hydrolysis.  The  iiicroerytluin  resulting  from  the 
hydroly.sis  still  possesses"  acid  propi-rties.  gl\ cs  a 
violet  coloralion  with  ferric  ibloride.  and.  there- 
l\>re,  must  contain  a  free  hyilroxyl  in  the  nrllto- 
position  to  the  carboxyl  group. 

('(inrallariii.  ,T.  Lindner.  .Mcuiatsh.  Clu'in..  1915, 
36,  257—207.  J.  ('hem.  .Soc.  1915,  108,  i.. 
571—572. 

.V  .SAMI'LK  of  conunercial  ciuivallarin.  a  glucosiih- 

first  isolated   fi i   the    Lily   of  the   N'alley    (Cou- 

rtiUariu  majtilix)  by  Wal/,  in  l,S5S,  was  invest  igated, 
and  the  author  was  unable  to  verify  Walz's 
statement  that  it  can  be  ma<le  to  assume  a 
crystalline  condition.  .Vnalysis  indicated  a  fornnda. 
(.'jjHiaOio.  in.stead  of  CjiIInoOn.  as  suggested  by 
Walz.  By  heating  with  (lilute  sulphiu-i<-  aci<i. 
convallarin  is  hydrolyse<l  to  a  hexo.se  and  con- 
vallaretiu,  the  latter  forming  cry.stals  which 
decompose  without  melting  on  heating.  The 
formula  of  convallaretin  is  prol)al)ly  (',,,ll.,0,. 
this  being  confirmed  by  analysis  and  iiy  molecular- 
weight  determination  in  phenol,  (.'onvallaretin 
forms  a  stable  monohydrate  :  it  is  free  from 
ethylenic  linkings.  ketonic  groups,  and  methoxyl 
groups,  but  contains  a  benzene  ring  and  two 
hydroxyl  radicles;  the  two  remaining  oxygen 
atoms  aiipear  to  constitute  part  of  a  carbox)--cster 
group. 

Tartaric     acid  :      I'otarinulric     researches    on     the 

modifications  that undenjoes  durim/  fusion. 

G.  Bruhat.     .\nn.  Chim..  1915.  [ix],  3,  121  -  -140. 
J.  Chcm.  Soc.  1915,  108,  i.,  490. 

The  .author  has  followed  the  changes  which  take 
place  in  tartaric  a(-id  on  fusion  1  ly  frcc{uent  measure- 
ments of  the  rotation  of  an  aqueous  solution  of  th<> 
superfused  acid  over  a  long  period  of  time.  The 
chemical  changes  which  take  place  are  the  same 
whether  boric  acid  is  present  or  nt>t.  the  inlluence 
of  the  latter  tending  only  to  modify  the  rotatory 
power  of  the  solutions.  This  change  in  the 
solution  of  the  superfused  acid  takes  place  in  two 
stages  :  (I)  a,  rapid  modification  finished  in  a  few 
hours,  marked  in  both  eases  by  a  diminution  in  the 
rotation,  slightly  less  i-apid  in  the  presenci-  of 
boric  acid  :  (2)  a  slow  modification,  lasting  several 
months,  whicli  ])roduces  a  diminution  of  th<' 
rotation  for  pure  tartaric  acid,  and  an  increa.se  in 
the  presence  of  boric  acid,  there  being  an  increase 
in  the  dispersion  in  the  latter  case.  The  author 
eon.siders  that  the  second  phase  is  due  to  the 
transformation  of  ditartaric  acid  intt)  tartaric  acid, 
and  this  is  l>oriie  out  by  measurements  at  frequent 
intervals  of  tin-  acidity  of  the  soluti(m,  which 
increases  .slowly  with  the  time  for  several  months. 
The  first  phase  is  apparently  unaccoinpanic<l  liy 
any  change  in  acidify,  and  is  proliably  due  1o  the 
conversion  of  metatarlaric  acid  into  tartaric  aciil. 

Dichlorodinilromethane  ;  Preparation  of .  J.N. 

Uakshit.    ('hem.  .Soc  Tran.s..  1915.  107,  1115  — 

1117. 
Whkn  concentraled  nitric  acid  is  added  to  cooled 
acetone  containing  a  considerable  quantity  of 
solid  calcium  chloride,  sinudlaneous  nitration 
and  ehlorination  of  the  acetone  takes  place  with 
evolution  of  chlorine,  nitrosyl  chloride,  and  nitrous 
fumes.  The  reaction  is  violent  and  may  bi'come 
explosive  if  large  ((uantities  of  the  reageids  are 
employed.  On  pouring  the  acid  layer,  which 
lloats  on  the  calcium  chloride  solid  ion,  into  water, 
dichlorodinitromilhane  separates  as  a  pale  yeUow 
oil,    b.pt.    121' — ■122-5 '(^'.     If   the  reaction  is  pro- 
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longed  iov  21  hours,  using  excess  of  acid  and  calcium 
chloride,  a  colourless,  more  highly  chlorinated 
product  is  ol)taine(l.  Dichlorodinitromethane  is 
moderately  volatile  and  has  an  extremely  pungent 
odour  ;  its  vapour  powerfully  affects  the  eyes.  It 
is  insoluble  in  water  but  soluble  in  most  organic 
solvents. — T.  C". 

Surcosine  ;     Preixiration    of .       L.    Bainuaun. 

J.  Biol.  C'hem.,   1915.   21,  5t>3 — 56(1. 

The  following  method  for  the  preparation  of  sarco- 
sinc  yielded  25  "„  of  the  quantity  requiivd  by 
theory  :  (io  grnis.  of  potassium  cyanide  dissolved 
in  the  least  possible  quantity  of  water  at  10  ('. 
was  added  gradually  to  t)7-5  grms.  of  methylamine 
hydrochloride  dissolved  in  120  c.c.  of  37",,  form- 
aldehyde solution  :  when  the  temperature  of  the 
mixture  reached  70'  C.  any  fiu'ther  rise  was  pre- 
vented by  external  cooling.  After  3  hours  the 
mixture,  consisting  of  an  aqueous  and  an  oily  layer 
and  a  sediment  of  salts,  was  extracted  with  ether, 
the  ethereal  extract  dried  with  anhydrous  sodium 
sulphate,  filtered,  and  evaporated.  The  residue 
was  heated  for  12  hours  under  a  reflinx  apparatus 
with  400  c.c.  of  water  and  125  grms.  of  barium 
hydroxide,  then  cooled,  filtered,  treated  with  a 
small  quantity  of  ammonia,  and  the  barimn  ijre- 
cipitated  with  carbon  dioxide.  After  filtering  oft' 
t  he  barium  carbonate,  the  solution  was  concentrated 
inider  reduced  pressure  to  a  syrup,  and  the 
sarcosine  crystallised  from  alcohol. — 1\'.  P.  .S. 

Wild  indvjo  [Biipiisiu  tinciorUi)  ;    Blarkriiimi  of  lite 

IcovCK    of    Ihr .    and    tlir    inohilioii    of    <i    tierc 

/ihcnol.  boplisol.      K.   1).   Clark.     .T.   Biol,  ('hem., 
Utl5.   21,  01.5— (iliO. 

Thk  leaves  i>f  the  plant  Baijlisio  liiu'lorid  cliange 
rapidly  in  colour  from  green  to  black  when  they 
are  bruised  or  frost-bitten  ;  the  Ijlackening  seems 
to  lie  produced  by  any  agency  that  di.sturlis  the 
normal  relationships  of  the  cells  containing  certain 
•■nzymes  and  those  containing  the  substrate. 
and  is  probably  due  to  enZAtuic  hydrolysis  and 
oxidation.  A  new  phenol,  boplisol.  C,.,"  i  .•>,-,. 
m.pt.  213"  C  was  isolated  from  the  efflorescence 
on  the  dried  leaves  after  these  had  been 
lilackened  by  vapours  of  chloroform,  etc.  The 
formation  of  triacetylbaptisol.  m.pt.  189  C. 
and  tribenzoylbaptisol.  m.pt.  183=  C..  indicates 
the  presence  of  three  hydroxyl  groups  ;  one 
methoxyl  group  is  also  present.  Baptisol  dirters 
in  its  properties  from  two  other  phenols  ha\iiig 
the  same  empirical  formula,  namely  butin  from 
liulcii  frondosa  and  naringenin  from  Cilrus 
dcnnnniia. — W.  P.  .S. 

yohimbine  (q^iebrachinc).    G.  Barger  and  K.  Field. 
Ohem.    Soc.    Trans..    1915.    107,    1025—1030. 

AxAi.Y.SES  of  yohimbine  crystallised  from  benzene 
and  dried  at'  100°  C.  agree  with  the  formula. 
CjjHosOjNj.  It  combines  with  methyl  io<lide 
to  give  a  methiodide  C22H3o04N2,C'H3l.  and  with 
one  and  two  niols.  of  bromine  in  chlorofonu  solution 
yielding  the  hydrobroniides  of  monol)romo- 
yohimbiue.  m.pt.  29tV — 298~  ('.,  and  dibromo- 
yohiml]ine.  m.pt.  290  C.  respectively.  These 
compounds  all  contain  one  molecule  of  water 
more  than  yohimbine  itself.  Yohimbine  dissolves 
in  cold  concentrated  sulphuric  acid  yielding 
a  sulphonic  acid.  m.pt.  292° — 29.5  ("..  very 
sparingly  soluble  in  water,  and  on  treatment  with 
2.5 — 30  "o  nitric  acid  it  gives  a  crystalline  nitro- 
compound, and  a  white,  amorphous,  unstable 
oxidation  product  with  hydrogen  peroxide. 
Yohimbine  nitrate  when  fused  with  potassium 
hydroxide  yields  a  nitrogenous  dicarboxylic 
acid,  m.pt.  200  ('.  Yohimbine  distilled  with 
soda-lime  yields  an  ethyl-  or  diniethyl-indole. 
giving  a  red  crystalline  picrate,  m.pt.  151 — 155    ('.. 


and  a  bage  which  probably  contains  both  a  pyridine 
and  a  benzene  ring. — T.  C. 

Extraction  by  immiscible  solvents.     P.  A.  W.  Self. 
Pharm.  J..  1915.  95,  104—165. 

To  prevent  ft)rmation  of  emulsions  when  extracting 
with  an  immiscible  solvent,  the  simplest  and  best 
method,  in  most  cases,  is  to  use  a  large  volume  of 
the  solvent.  For  example,  when  a  mixture  of  10  c.c. 
of  malt  extract  and  cod  liver  oil  and  10  c.c.  of  con- 
centrated hydrochloric  acid  was  shaken  tor  2  mins. 
with  25  c.c.  of  light  petroleum  spirit,  there  was  no 
separation  of  the  solvent  after  12  hours,  whereas 
with  50  and  100  c.c.  of  the  solvent,  separation  took 
place  at  once,  and  the  volume  of  emulsion  separated 
in  15  mins.  was  ti  and  3  c.c.  respectively.  The 
preliminary  removal  of  fat  in  the  B.P.  method 
for  the  assay  of  jitjuid  extract  of  belladonna  may 
be  dispensed  with  if  a  large  volume  of  chloroform 
be  used  for  Mie  extraction.  The  same  principle 
may  be  applied  to  the  l)reaking  of  emulsions 
alreafly  formed,  the  emulsion  being  added,  in  small 
quantities  at  a  time,  to  a  further  quantity  of  the 
solvent,  with  vigorous  shaking  after  each  addition. 

—A.  S. 

Alroholysis  :      Diluiornetrie    determination     of     the 

velocity  of in  the  presence  of  a  large  e.rcess  of 

alcohol,  tr.  B.  Kolhatkar.  C'hem.  Soc.  Ti'ans., 
1915.   107,  921—933. 

The  velocity  of  interchange  of  radicles  in  mixtures 
of  esters  and  alcoliols  in  presence  of  hydrogen 
chloride  as  catalyst  has  been  studied  by  the 
dilatoinetric  metln)d  in  the  case  of  methyl,  ethyl, 
propyl,  iso-propyl.  iso-butyl.  and  iso-amyl  alcohols 
and  the  esters  of  acetic,  propionic,  butyric,  benzoic, 
monochloroacetic,  and  trichloroacetic  acids.  The 
ester  under  examination  was  mixed  with  about 
20  mols.  of  the  alcohol  containing  a  definite 
amount  of  catalyst  ;  the  temperature  was  kept 
constant  at  30°  V.  and  the  very  small  changes  m 
volume  observed  after  definite  time  intervals  by 
means  of  a  reading  microscope.  The  reaction  in 
eacli  case  was  found  to  approximate  to  a  uni- 
molecular  one,  and  the  velocity  constant  for 
mixtures  of  various  esters  and  alcohols  was 
determined.  The  relative  rates  of  esterification 
by  the  catalytic  method  and  of  alcoholysis  of 
the  corresponding  estei-s  by  means  of  hydrogen 
chloride,  follow  the  same  order,  except  in  the 
case  of  monochloroacetic  acid.  The  relative 
activities  of  the  various  alkyl  groups  determined 
from  the  alcoholysis  of  the  acetates  are  :  methyl 
100,  ethyl  28,  ^-propyl  19,  i«o-propyl  34.  iso- 
butyl  16,"  and  iso-amyl  17. — T.  C. 

Production  of  petroleum  for  medicinal  purposes  in 
the   U)iiled  States.     Sec  IIa. 

Metallo-rompounds  of  cobalt  and.  nickel.     Mctallo- 
compounds  in  solution.     Pickering.     See  VII. 

Phosphatides   of   milk.       Osborne   and    Wakeman. 
See  XIXa. 

Detection  of  hydrocyanic  acid  in  toj-icoloyy.    Lavialle 
and   Varenne.     See  XXIII. 

P.\.TEXTS. 

Acctaldchyde  from  acetylene  ;    Manufacture  of . 

W.  P.  Thompson.  Liverpool.  From  (\)nsortiuni 
f.  Elektrochem.  Ind.  (i.  m.  Ii.  11..  Xiirnberg, 
Germany.     Eng.   Pat.   lt),957.  .luly   17.   1914. 

In  preparing  acetaldehyde  by  passing  acetylene 
through  an  aqueous  solution  containing  a  mercury 
compound  as  catalyst,  earthenware  reaction 
vessels  can  be  employed  if  the  current  of  acetylene 
is  adjusted  so  that  the  heat  prodviced  liy  the 
reaction  is  approximately  equal  to  the  lieat 
absorbed     by    the    evaporation    of    water    in    the 
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currwnt  of  acetylene,  ami  liy  iUr  cnUI  water  adiled 
to  replace  the  water  iiiiismiieil  in  the  reaitinn  ami 
lost  hy  evnpiiiation.  The  liest  ti'in|)eiatuie  is 
ahout  80"  ('.,  ami  the  suhitioii  shoulil  eontaiu  (i  to 
:t")"u  Hj.SC),.  /•,'j-<;hi /)/<•.- Acetylene  is  passed  at 
the  rate  of  11  -IS  culiic  metres  per  hour  through 
:<50  litres  of  1.")",,  aiid  at  aliout  80  ('.  in  an 
earthenware  hoiler.  Mercuric  oxide  is  added 
renularly,  and  the  water  lost  is  replaced  liy  cohl 
tap  wat»'r.  The  hoiler  is  surroun<led  hy  water  also 
at  KO^  t".  Acetylene  is  absorbed  at  the  rale  of 
X — U  cubic  metres  per  hour. — F.  .Sp. 

[tIi/dr]oryphi'ni/l(iiihiitliiii'ilit(irhoxyHr  ncitl  ;  Mtniii- 
iticliiri'  '</ ■  .  O.  Iniray.  Konilon.  From 
Farbw.  vorni.  .\leisti-r.  hucius,  u.  Mriiiiinn. 
Hoechst.  Gennanv.  Knj;.  Pat.  22.S2S.  .Nov.  lid. 
lilll. 

llYl>KOXYflll:NYL(<lI.Nnl.lNi;i>l<MiB()XYlJC         acid, 

(•,HsX.((',n3.()H.("()(Hl).(('()<)II)1.2.1(N  =1). 
and  vahialile  for  the  treatment  of  arthritis  and 
rheumatism,  is  prepared  either  liv  heating  a<-eto- 
Sfilicylicacid  (CDCll,  :  t)ll  :  COOl'l  .">  -.2:1)  with 
isatinic  acid  in  caustic  alkaline  solution,  kv  by 
heating;  ;<-aldehydosalicylic  acid  with  aniline  and 
pyruvic  aiid  in  aU-ohol.  ICj-drnjilc.  — 117  parts  of 
isatin.  (idO  parts  of  caustic  soda  soluticui  (33"„). 
and  IMO  parts  of  acetosulicylic  acid  are  heated 
on  the  water  bath  for  S  hours.  The  hydroxy- 
phenyhiuinolinedicarboxylic  acid  is  |>reiipitated 
with  hydrocliloric  acid,  filtered,  and  washed  with 
hot  alcohol.  It  may  \n-  purilied  by  recrystallising 
its  disodium  salt  or  its  diet  liyl  ester  (m.pt.  103°  C). 
It  is  a  yellowish  powdi'r,  m.pt.  2S3  — 284  ('. 
with  decomposition,  insoluble  in  water  and  light 
j)etroleuni  spirit,  and  solubU'  with  dilliiiilty  in 
ethyl  and  methyl  alcohol.  The  disodium  salt  lias 
a  sweet  ta.ste  and  becomes  deep  yellow  when  treated 
witli  caustic  soda. — F.  .Si-. 

LHh4iliMieni>bismdhijlaminolelruminourse)robfiizetW8   ; 

M(inuitirt\trr    of .       ('.    F.    Bochringer    und 

.Soehne,  .\Iannheim-Waldhof.  (iermany.  Kng. 
I'at.  l.-).(i.-)7,  ,Tune  30,  1914.  Under  Int.  Conv,, 
July  2,    1013. 

TlIl'.sE-:  i-ompounds  are  obtained  by  the  simultan- 
eous oxidation  and  nitration  of  the  2-halogen-l- 
dimethylaminoben/enearsenoxides,  or  by  nitra- 
tion of  the  corresponding  arsinic  acid,  and  subse- 
mieiit  reduction  of  the  nitroarsinic  acids  thus 
obtained  by  means  of  powerful  reducing  agents. 
Details  are  given  of  the  preparation  of  dichloro- 
bis-methvlamino-tetra-amino-arsenoluMizene 

((•ll,Xil  :  Ml  .  :  .Ml,  :  CI  :  As       I  :  3  :  .">  :  2  :  1). 
TllK  products  are  more  active  therapeutically  than 
the  non-halogenated  compounds  described  in  Eng. 
I'at.  itOti  of  l!tl3  (this  .1..  UtU.  Itil).— B.  V.  S. 

Ciirbnxylic  aculs  of  the  iirijlidi's  of  [hydrloxyarijl- 
curboxylir  acids  ;    I'rocrss  for  the  matiufiiciurc  of 

,     A.    (i.    Bloxam,    Ijondtjn.      From   Chem. 

Fabr.  Griesheim-Elektron,  Frankfort,  (iermanv. 
Kng.  Pat.   5444,   Apr.   10,    101.5. 

Till-;  carboxylic  acids  of  hydroxyarylearboxylic 
acid  arylides  are  obtained  by  condensing  hydroxy- 
arylearboxylic acids  with  annnoarylcarboxylic 
acids  in  preseme  of  dehydrating  agents,  which 
are  added  slowly  to  the  mixed  acids,  preferably 
suspended  in  a  suitable  uK^dium.  the  mixture 
being  finally  heated  to  boilitig.  As  examples, 
details  are  given  of  the  comlen.sation  of  2-3- 
hydroxynaphthoic  acid  with  »)i-  and  /j-annno- 
benzoie  acid  ;  of  )»-cresotinic  acid  with  /j-amino- 
henzoii-  acid,   etc.-  B.  V.  K. 

Medicinal  and  phiirmaceulical  iiieijonilioii  froni 
birchirood  creoHolc.  P.  R.  J,  Willis,  London. 
From  B.  I,.  Maltbie,  Newark,  U.S.A.  Fng.  Pat. 
07  J5,  Apr.  20,   1014. 

Bkechwood     creosote     is    treated     with    i  alciuiii 


hydroxide  to  form  a  granular  powdei',  which  can  be 
administered  in  larger  doses  than  beechwood 
creosote  alone.  —  F,  Sr. 

Ureas  of  the   imidilluilciic  aeries  :     Muiiufaelure  of 

.      Farbenfabr.    vorm.    F.    Bayer    und    (!o., 

Leverkusen.  Kng.  Pat.  13,800,  .Tune  8,  1014. 
I'mlei-  Int.  Conv..  Oct.  10,  1013.  Ad<lition  to 
Eng.  Pat.   0172  of    101  I. 

See  Fr.  Pat.  471,933  of  litl  I  :  this  .!..   1015.  317. 

■{■Kelonea  of  the  quinoline   serieK  ;    I'roeesn  for  pro- 

ducinq -.      A.  Kaufmann.  (iencva.      U.S.Pat. 

1,115;  187. .Inly  0,1915.  Date  of  appL.May  1.1013. 

Skk  Fr.  Pal.   150,251  of  1013;  this  .1..  1013.  !l.50. 

I'yrrolidinc     derivatires  ;       Manufacture      of . 

A.  Zimmeiniann.  London.  From  Chem.  Fabr, 
auf.  Actien.  vorm.  F.  .Sclu'ring.  Berlin.  Eng. 
Pat.    25.S05.    Nov.    11.    1013. 

Skk  (ier.  Pat.  2.80.071    of   1013  ;    this  .1..  1015,  030. 

ileavy-^netat     compounds     of     thioprolein     bodies  ; 

Process    for    preparim/    soluble .      H.     I'hl, 

.Munich,  (iermanv.  U.S.  Pat.  1.145.1534.  .fulv  0. 
1015.      Date  of  appl.,  Feb.  4,   1013. 

See  (ier.  Pat.  204,020  of  1012  ;   this  ,1..  1013,  1032, 

Soap     u^ith     deten/ent    and    theropeutie    properties. 
Eng.    Pat.'l7,4til    of    1014.      See   Xll. 

Produeini/  dry  pulveruteni  compounds  of  mineral 
oils  or  u-ax  nnd  mull  ixtraet  or  mnlto-dexirin. 
Eng.   Pat.   20.390  of   iyi3.     .sVc   .Will. 


XXI.    PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Development  ;    'I'hc  reldrdinij  artlon  of  suijar  on  

and  the  permeability  of  iiclalin  to  a  mctol-quinol 
dereJoper,  with  and  without  siii/ar.  .T.  Maldinev. 
Comptes  rend.,  1915,  161,  73^0. 
The  addition  of  sugar  to  a  developer  lias  a  retarding 
effect  similar  to  that  of  potassium  bromide.  For 
instance  the  addition  of  10  "„  of  sugar  to  a  luetol- 
<|uinol  developer  reduces  its  speed  of  development 
to  half,  while  00 '\,  of  sugar  reiluces  the  speed  to 
al)OUt  1,  15th.  The  effect  appears  to  be  chiefly 
diie  to  increase  of  viscosity  reducing  the  rate  of 
penetration  of  the  gelatin  film  by  the  developer. 
In  examining  the  permi'ability  the  developer  was 
placed  over  the  jelly  in  a  tube  and  the  rate  of 
penetration  observed  by  means  <if  a  cathetometer  ; 
the  jelly  i-nutained  phenolphthalein  to  act  as 
indicator.  A  tal)le  is  given  showing  the  rates  of 
penetration  for  a  normal  nietol-cjuinol  developer, 
for  the  same  with  t  he  addition  of  sugar  in  quantities 
varying  from  10  to  50  grnis.  per  100  c.c.  of 
deveU)per.  and  for  plain  sugar  solution  containing 
50  grms.  ))er  100  r.v.  There  is  a  gradual  decrease 
in  the  rate  of  jx-iietration  as  thi'  (piantity  of  sugar 
in  the  developer  is  iiicreased,  and  the  plain  sugar 
solution  shows  a  nuich  lower  rate  still  ;  the  figures 
given,  for  instance,  for  one  hour's  penetration  are 
3-9()  f(n'  developer,  3-72,  3-5,  3-20,  314,  and  3-12 
for  developer  with  10.  20,  30,  10  and  50  grms.  re- 
spectively of  sugar  per  100  c.r..  and  1-78  for  the 
plain  sugar  solution. — B.  V.  S. 

P.\TENTs. 

I'hotomeehonirdl  printintj  surfaces;    Production  of 

.     E.  Rosenberg,  Budapest,  Hungary.    Eng. 

Pat.  20,140,  Nov.  14,  1013. 

In'  photomechanical  printing,  where  the  pi'iTiting 
surface  is  a  photographically  prepared  colloid 
film  on  a  rigid  support,  this  support  is  matle  of 
porous  material  such  as  a  fireclay  plate,  which  is 
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soaked  in  a  mixture  of  glycerin  and  water,  so  that 
the  colloid  retains  the  necessary  amount  of 
moisture  durin>;  use.  To  proUnig  the  life  of  a 
.i;i-latin  printin;;  siu'face.  the  inks  are  treated  with 
a  liardeniiig  agent  such  as  alum  or  tannin.  In 
producing  the  positive  the  printing  through  the 
negative  and  the  screen  may  he  done  in  one 
operation  by  first  stripping  the  negative. reversing 
il,  and  transferring  it  to  the  front  side  of  a  gelatin 
lilui  of  suitable  thickness  on  the  liack  of  uliich  a 
screen  lias  been  printed. — B.  V.  S. 

•Srreiiis  for  ))hoioincchiiiii(ol  oiid  i>roccsii  priiitiiii/. 
II.  ('.  Knudsen,  Brot)klvn.  X.Y..  U.S.A.  Kng. 
Pat.  2817,  Feb.  3.   19U. 

A  PHOTOJIECHANICAL  screen  is  made  having  on  one 
surface  of  a  transparent  base  a  layer  of  iri'egvdarly 
arranged,  hemispherical,  coloured,  translucent 
projections.  This  may  lie  obtained,  for  e>;ample. 
by  dusting  one  side  of  a  sheet  of  glass  with  fine 
asphaltuni  powder,  exposing  the  surface  to  the 
vapour  of  chloroform  until  it  softens,  and  then 
allowing  it   to  harden. — B.  V.  S. 


Ives,    J'hiladelphia. 
0.    191.").       Date   of 


Colour  /ihotoyrdphy.  F.  E. 
U.S.  Pat.  1,145,143,  July 
appl.,  Ilec.  2(5.   1914. 

SE1-:  Fi-.  Pat.  461,078  of  1913  ;  this  J.,  1  914 
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XXn.    EXPLOSIVES  ;  MATCHES. 

E.rplosives  in  coal  mines. 

Till-:  Home  Secretary  has  issued  an  Order  nmler  the 
Coal  Mines  Act.  dated  .Inly  3.  adding  two  new 
explosives  to  the  permitted  lists.  The  names  and 
composition  of  these  new  additions,  together  with 
the  nanus  of  the  manufacturing  firms,  are  as 
follows  : — 

Abhcile  So.  2  (Messrs.  Kynoch-Arklow,  Ltd.)  : — 


iliyrrdifllt:*. 

Parts 

by 

weight. 

Not 

more  than 

Xot  less  than 

Xitrtt-glycerin      

Sl-5 
•>a 
.jfl-5 
240 
90 
20 

Ili-nitr'»-tohiol                        .    . 

0-."> 

.Nitrate  '»f  aniiuiiniiini 

(  liluriflf  ot  soiliuia    

\Vi)nclmeal  (dried  .it  100°  C.)  .. 
.Moisture  

.-,6-:, 

220 
7-0 

0-; 

Mersey  Powder  (Cottou  Powder  Compa 

ny 

Ltd.):— 

Xitro-glyceriu                     .    .... 

6S 

70 
.i2r> 
12-0 

4-0 
2.10 

1-5 

4  a 

Nitrate  of  aninioniiim 

4H-0 
10(1 

WiioiUneal  (drieil  at  100°  I'.)  . . 

(Jlloridi-  of  animoiiiiiin     

Moisture    

2(1 
21(1 

Pate 

STS. 

Kxplosiies  ;    Munufaclure  of .     H.    H.  Stock- 

feld,  Jjondon.  From  Powerite  Explosive  Co.. 
Ltd.,  Sydney,.  N.S.W.  Eng.  Pat.  10.2(17. 
Aug.  31.   1914. 

The  explo.sive  is  a  plastic  mixture  of  the  gelatinous 
type  composed  of  nitroglycerin  (40  parts),  nitro- 
cellulose (20).  nitrated  Australian  gra.ss  tree  gum 
(20).  calcium  picrate  (2).  potassium  nitrate  (10). 
wood  meal  (3  or  more)  and  castor  oil  (1  part). 
TTie  (  oaisely  powdered  gnm  (red  or  yellow)  of  the 
-Vustralian  grass  tree  is  (  ovcrcd  to  a  depth  of  six 
inches  with  a  mixture  of  I  part  of  acetone.  1  part 
of  oil  of  turpentiiu'.  and  98  parts  of  petroleum, 
and  fuming  nitric  acid  (sp.gr.  I-."))  is  dropped 
Ihiongli     till-     li(|iii(l     until     the     ensuing     violent 


reaction  has  ceased.  After  pouring  off  the  liquid 
the  nitrated  gum  remains  as  a  viscous  mass, 
which  is  repeatedly  washed  with  a  solution  con- 
taining 2  "„  borax  and  1  "o  each  sugar  and  lime. 
The  nitroglycerin  and  nitrocellulose  are  also 
washed  with  the  alkaline  solution.  The  nitro- 
cellulose may  be  boiled  with  the  alkaline  solution 
and  then  thoroughly  washed  with  water.  This 
treatment  renders  then\  neutral  and  much  more 
.stable  and  safe  to  handle.  In  compounding  the 
explosive  the  nitrocellulose  is  dissolved  in  thi' 
nitroglycerin  with  addition  of  stmie  acetone,  and 
then  the  calcium  picrate  is  added.  The  previously 
mixed  potassium  nitrate  and  nitrated  guin  are 
added  next,  then  the  castor  oil.  and  finally  the 
wood  meal,  the  whole  being  kneaded  to  a  uniform 
con.sistence. — W.  X.  B. 

E.ri>losircs ;     llV/ierproo/    cartruiyen    for  ■ 
Laszczviiski.  Miedzianka.  Russian  Poland. 
Pat.   l("i,208.  July  7,   1914. 

^^^\TERPROOF  cartridge  cases  for  explosives  con- 
taining petroleum  are  made  by  rolling  non- 
impregnated  paper  into  a  tube  the  longitudinal 
edges  of  which  are  united  by  compression  between 
two  seam-crimping  wheels  :  the  end  is  made  in  a 
similar  manner,  covered  with  a  layer  of  chrome- 
glue  solution,  and  dried.  The  whole  case  is  then 
dipped  in  linseed  oil  varni.sh.  These  cases  are 
specially  suitable  for  use  with  explosives  of  the 
"  Sprengel  "  type  requii-ing  to  be  dipped  in  an 
inflammable  liquid  before  use.  For  this  purpose 
they  are  made  with  a  diameter  a  few  millimetres 
greater  than  that  of  an  inner  perforated  wrapper 
containing  the  explosive.  Before  use  this  inner 
wrapper  can  be  readily  withdrawn,  dipped,  and 
re-in.serted  in  the  ca.se. — W.  N.  B. 

Fireworks  ;  Manufnclurc  of  a  new  mtiteruil  for . 

A.  Jedel.  New  York.     U.S.  Pat.  1.145.421.  July 
6,  1915.     Date  of  appl..  July  3.  1914. 

Chips  of  steel  are  uiUformly  coated  with  about  1  "„ 
of  linseed  oil  or  other  fattv  oil  l)y  spraying  at  a 
temperature  of  about  150°  F.  (67°  C.)  and 
subsequently  agitating  the  mass  to  ensure  even 
distributi(^>n."— W.  N.  B. 


XXIII.     ANALYTICAL  PROCESSES. 

Lead  :   Method  for  the  volumetric  estimation  of . 

F.  D.  Miles.     Chem.  Soc.  Trans..  1915,  107,  988 
—1004. 

The  niixtiue  of  lead  sulphate  ami  sidphuric  acid, 
produced  by  evaporation  till  white  fumes  appear, 
is  cooled  and  50  c.c.  of  water  added,  filtered, 
washed  with  5"o  sulphuric  acid  and  then  with 
alcohol  and  water.  The  washei^l  sulphate,  with 
the  filter  paper,  is  tlien  mixed  with  a  saturated 
aqueous  solution  of  hydrogen  sulphide,  10  c.c.  for 
each  0  1  grm.  of  lead.  The  air  in  the  flask  is 
expanded  by  heating,  and  the  flask  corked,  the 
contents  being  heated  to  50°  C.  and  well  shaken 
for  20  minutes,  ^\'^len  cool,  the  liquid  is  filtered 
through  paper  pulp,  using  a  pump,  the  filtrate 
heated  to  remove  hydrogen  sulphide,  and  titrate<l 
with  standard  alkali,  using  methyl  orange  as 
indicator.  The  results  are  not  so  accurate  when 
a  (iooch  crucil)le  is  employed,  particularly  with 
the  use  of  asliestos.  With  a  large  amount  of 
additional  finely  powdered  insoluble  matter,  it  is 
advantageous  to  omit  the  washing  with  alcohol. 
Calcium  and  copper  introduce  no  appreciable  error 
In  the  results,  but  barium,  iron,  and  bismuth  tend 
to  inaccuracy.  In  the  presence  of  barium,  a 
double  precipitation  is  necessary,  after  dis.solving 
the  lead  sulphate  in  10  c.c.  of  a  boiling  30",, 
solution  of  catistic  soda,  and  in  the  case  of  iron, 
the  tuigina!  precipitate  is  dissolved  in  a  mixture  of 
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15  c.c.  of  concentrated  hydrochloric  acid  and  10  c.c. 
of  water,  the  evaporation  with  5  c.c.  of  con- 
centrated sulphuric  acid  bemg  repeated.  The 
method  may  be  applied  to  the  estimation  of  lead 
in  ores. — B.  N. 

Hydrocyanic  acid  in  toxicology  ;    Detection  of 

by  the  ferric  thiocyanate  reaction.   P.  Lavialle  and 
L.  Varenne.   J.  I'harni.  Chini.,  1915,  12,  74—81. 

The  solution  containing  hydrocyanic  acid  or  an 
alkali  cyanide  is  heated  to  boiling  for  5  niins. 
with  a  slight  excess  of  ammonium  sulphide,  and 
then  evaporated  to  1  c.c.  The  residue  is  dissolved 
in  9  c.c.  of  water,  10  drops  of  concentrated  hydro- 
chloric acid  added,  the  mixture  extracted  several 
times  with  ether  (20  c.c,  10  c.c,  and  10  c.c),  the 
ethereal  solution  is  evaporated  at  the  ordinary 
temperature,  and  dilute  ferric  chloride  solution 
added  to  the  residue  in  small  quantities  at  a  time, 
by  means  of  a  glass  rod,  until  the  maximum 
coloration  is  produced  ;  an  excess  of  the  reagent 
is  to  be  avoided.  The  mixture  is  then  shaken 
with  2  c.c.  of  ether  ;  aft«r  separation  has  taken 
place,  the  ether  wUl  exliibit  a  red-violet  coloration 
if  hydrocyanic  acid  was  present  in  the  original 
solution.  Formic  and  acetic  acids  do  not  give  a 
coloration  with  ferric  chloride  under  the  conditions 
of  the  test ;  meconic  acid,  however,  yields  a 
reaction  similar  to  that  given  by  hydrocyanic 
acid,  but  the  red  coloration  in  this  case  is  not 
soluble  in  ether.  The  red  colour  of  ferric  thio- 
cyanate is  also  destroyed  rapidly  by  the  addition 
of  10%  gold  chloride  solution,  whUst  the  colour  of 
ferric  meconate  is  not  affected.  The  test  will 
detect  the  presence  of  OOOOOo't  grm.  of  hydro- 
cyanic acid. — W.  P.  S. 

Gas  tubing  made  of  ghie.     U.S.  Commerce  Rept., 
No.   171,  July  23,   1915. 

Successful  attempts  are  reported  in  the  use  of 
glue  in  making  a  substitute  for  rubber  tubing. 
These  "  Sonjatin  "  tubes  are  said  to  be  more 
impervious  to  gases  and  more  resistant  to  heat 
than  rubber.  They  wUl  withstand  high  pressures 
when  encased  in  a  suitable  envelope.  They  are 
said  to  be  especially  suitable  for  use  with  petroleum 
products,  but  their  use  is  limited  since  they  will 
not  withstand  water.  They  cost  about  6Jd.  per 
yard. 

Bacterial  test  for  plant  food  accessories  [auximones) 


^l 


ttomley.     See  XVI. 


Methods    of    bacterial    analysis    of    air. 
See  XIXb. 


Ruehle. 


Cinchona  assay.     Kruysse.     See  XX. 
Extraction  by  immiscible  solvents.    Self.     See  XX. 


Patents. 


E.  Nies, 


[Flue-]  gases  ;  Apparatus  for  testing  — 

Hamburg.       Eng.    Pat.    3885,    Feb.    14,    1914. 
Under  Int.  Conv.,  Feb.  15,  1913. 

In  an  apparatus  (see  fig.)  for  determining  auto- 
matically the  composition  of  flue-gases,  the  gas 
supply  pipe,  a,  is  branched  and  communicates  by 
pipes,  c,  with  a  number  of  equal  receiving  bells,  D  ; 
the  latter  dip  into  a  liquid  (water  covered  with 
petroleum)  contained  in  a  tank,  E  which  forms  the 
weight  of  a  clockwork  device,  H.  The  gas  drawn 
into  the  bells  by  the  faU  of  the  tank  is  passed 
(by  the  reverse  motion  on  re- winding  the  clock) 
through  water  and  suitable  reagents  contained 
in  the  vessels,  l,  m,  n,  o, — the  contents  of  each 
bell  being  passed  through  a  separate  vessel  or 
series — and  thence  by  pipes,  p,  to  vessels,  Q,  the 
latter  containing  a  coloured  Uquid  and  connected 


by  flexible  pipes,  R,  8,  with  an  open  vessel,  T. 
The  vessels,  Q,  are  provided  with  graduated  scales, 
U,  or  with  a  recording  device,  v,  w,  x,  actuated  by 


means  of  floats,  on  which  the  percentage  of  the 
various  constituents  is  indicated. — W.  E.  P.  P. 

Injurious  gases  in  m.ines  and  like  places  ;    Means 

for  detecting  the  presence  of .    Schoeller  und 

Co.,   Frankfort,   Germany.      Eng.   Pat.   25,412, 
Nov.  6,  1913.   Under  Int.  Conv.,  Nov.  6,  1912. 

The  apparatus   (see  fig.)   consists  of  a  lamp,    1, 
surrounded   by   three   concentric   glass   cylinders 


^^^% 


the  spaces,  3  and  4,  between  them  communicating 
by  means  of  holes,  5,  at  the  base,  and  containing 
a  coloured  liquid,  6.  The  increase  or  decrease  of 
pressure  produced  in  the  space,  4,  by  differential 
diffusion  through  the  porous  plate,  7,  forming  the 
top  of  the  outer  cylinder,  causes  a  corresponding 
alteration  in  the  level  of  the  liquid  and  thus  a 
change  in  the  colour  of  the  light.  Instead  of  a 
coloured  liquid,  coloured  or  opaque  floats  may  be 
used,  the  light  in  the  latter  case  being  cut  off  by 
a  change  of  pressure. — W.  E.  F.  P. 

Firedamp  and  other  gases  ;    Apparatus  for  detecting 

the  presence  of -.      W.   Gaudie,   Sunderland, 

and  G.  Wilkinson,  Durham.     Eng.  Pat.  18,280, 

Aug.  7,  1914. 

In  apparatus  of  the  type  in  which  the  presence  of 

fljedamp    is    indicated    by    the   movement   of   a 

diaphragm  closing  the  mouth  of  a  porous  vessel 
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through  which  the  gas  diffuse.?,  the  small  movement 
is  magnified  by  a  chain  of  long-and-short-arm 
levers  connected  in  circuit  with  one  white  and 
one  coloured  electric  lamp,  so  that  the  movement 
of  the  diaphragm  extinguishes  the  white  and 
lights  the  coloured  lamp. — W.  F.  F. 


Trade  Report. 

Chemical  trade  of  Japan  in  IQli.      Board  of  Trade 
J.,  July  29,   1915. 

The  general  question  of  chemicals  has  been 
occupying  a  great  deal  of  attention  in  Japan,  and 
a  special  commission  has  been  sitting  at  the  De- 
partment of  Agriculture  and  Commerce  to  discuss 
it.  It  is  beUeved  that  the  Government  will  be 
asked  to  protect  the  industry  by  granting  loans  at 
low  rates  of  interest  and  contracting  to  buy  the 
products,  while  high  import  duties  are  to  be  im- 
posed if   necessary. 

The  following  table  (as  given  in  the  official 
returns)  shows  the  quantities  and  values  of  the 
imports  of  chemicals  into  Japan  during  1913  and 
1914  :— 


Quantity. 

Value. 

Articles. 

1913. 

1914. 

1913. 

1914. 

Drugs,  chemicals  and 

explosives — 
Dynamite  and  other 

explosives 

Glue    

Tons. 

1,356 

851 

374 

3,387 

496 

7,041 

1,197 

30,834 

12,064 

Tons. 

762 

1,021 

309 

2,645 

318 

4,800 

1,029 

32,699 

13,719 

£ 

86,400 

50,000 

66,600 

66,000 

107,400 

33,500 

98,800 

352,300 

148,100 

134,400 

969,600 

£ 

80,400 

28,600 

102,100 

56,800 

88,800 

21,500 

52,000 

219,100 

159,000 

144,500 

1,079,900 

Glycerin      

Phosphorus    

Potassium  chlorate 
Potassium  cyanide 

Resin 

Rubber,  crude  .... 

Soda  ash    

Caustic  soda      .... 
All  other  drugs,  etc. 

Total 

— 

— 

2,113,100 

2,032,700 

Japanese  chemical  factories  are  now  turning  out 
certain  chemicals  of  very  fair  quality  and  in  con- 
siderable quantities.  As  examples  may  be  men- 
tioned zinc  oxide,  zinc  chloride,  precipitated  chalk, 
magnesium  carbonate,  magnesium  phosphate,  acetic 
acid,  bismuth  salts,  etc.  These  not  only  supply  the 
domestic  demand  but  are  to  some  extent  being 
exported  to  India  and  other  Oriental  countries. 
Hitherto  there  has  been  a  regular  export  from 
Japan  of  tea  sweepings,  which  were  bought  mostly 
in  Germany,  and  it  is  thought  that  they  were  used 
for  chemical  purposes.  A  Japanese  company  at 
Shizuoka  has  now  started  the  production  of 
caffeine  from  tea  sweepings  and  it  is  said  that  the 
monthly  output  at  present  is  300  lb.  ;  another 
smaller  company  is  also  taking  up  the  manufacture. 

A  large  export  business  has  been  done  in  acetic 
acid,  though  the  customs  returns  do  not  record  it 
separately.  Since  the  outbreak  of  war  considerable 
orders  have  been  received  for  shipment  to  rubber- 
growing  districts.  The  exports  of  potassiiun 
iodide  have  doubled  during  1914  and  were  over 
£63,000  in  value.  Sulphuric  acid  was  shipped  to 
some  extent,  the  figures  recorded  showing  £14,000, 
but  it  is  understood  that  the  business  done  in  1915 
will  be  much  larger. 


Prohibited    exports.     Italy.     Board    of    Trade    J., 
July  22,   1915. 

By   an   Order  in   Council   dated    July    19th,   the 
following  recommendation  was  approved  : — 

That  the  exportation  of  the  goods  which,  in 
virtue  of  the  Proclamation  of  3rd  February  and 
subsequent  amending  Orders  of  Council,  are  at 
present  prohibited  to  be  exported  to  all  foreign 
ports  in  Europe  and  on  the  Mediterranean  and 
Black  Seas,  other  than  those  of  France,  Russia 
(except  Baltic  ports),  Spain,  and  Portugal,  should 
be  prohibited  to  all  foreign  ports  in  Europe  and  on 
the  Mediterranean  and  Black  Seas,  other  than 
those  of  Prance,  Italy,  Russia  (except  Baltic  Ports), 
Spain,  and  Portugal." 

The  Italian  Ministry  of  Finance  has  issued  to  the 
Italian  Customs  authorities  certain  instructions  in 
further  explanation  of  the  Royal  Decree  of  the  10th 
June,  which  prohibited  the  exportation  from  Italy 
of  all  goods  made  wholly  or  in  part  from  raw 
materials  of  which  the  exportation  is  prohibited, 
or  made  from  the  products  of  such  materials. 
While  the  absolute  prohibition  of  exportation  of 
all  products  and  manufactures  which  can  serve  for 
military  equipment  (established  by  Royal  Decree 
of  the  1st  August,  1914)  holds  good,  the  Customs 
must  on  their  own  initiative  apply  the  regulations 
contained  in  the  Decree  of'  the  10th  June  to  the 
products  or  manufactures  which  come  under  the 
following  categories  : — Goods  of  all  kinds  manu- 
factured with  metals  the  export  of  which  is  pro- 
hibited (e.g.,  copper,  cast-iron,  tin,  zinc)  ;  articles 
made  \vith  gutta-percha  and  indiarubber  ;  medi- 
cines and  chemical  products  any  of  the  ingredients 
of  which  are  materials  of  which  the  export  is  pro- 
hibited, or  such  products  as  are  in  any  way  pre- 
pared by  the  use  of  prohibited  materials  ;  products 
made  from  mineral  oils,  fats,  soaps,  and  fatty  and 
lubricating  materials  ;  colouring  materials  con- 
taining aniline  colours  and  salts. 


Book  Received. 

Alcoholometric  Tables.  By  Sir  Edward 
Thorpe,  C.B.,  F.R.S.  Longmans,  Green  and 
Co.,  39,  Paternoster  Bow,  London.  XIV  -|-91 
pages.     7Jx5  in.     Price  3s.  6d. 

These  tables  were  compiled  under  Sir  Edward 
Thorpe's  direction  by  Messrs.  T.  J.  Cheater  and 
J.  Holmes,  and  were  originally  published  in  an 
abbreviated  form  in  connection  with  the  article 
"  Alcoholometry  "  in  Thorpe's  "  Dictionary  of 
Applied  Chemistry."  The  results  of  the  work  of 
Blagden  and  Gilpin,  Drinkwater,  and  Mendel^eff 
have  been  incorporated. 

Table  I.  shows  the  percentage  of  ethyl  alcohol 
(l)by  weight  and  (2)  by  volume  at  60°  F.  (15-6°  C), 
and  the  percentage  of  fiscal  proof  spirit  in  aqueous 
solutions  of  ethyl  alcohol  of  different  specific 
gravities  at  60°/60°  F.  ;  the  figures  are  given  for 
specific  gravities  of  0-79359  (absolute  alcohol), 
0-7940,  0-7942,  and  so  on  with  an  addition  of  2  to 
the  fourth  place  of  decimals. 

Table  IT.  shows  the  indications  of  Sikes'  hydro- 
meter and  the  correspondiiig  percentages  of  British 
proof  .spirit,  American  proof  spirit,  ethyl  alcohol  by 
weight  (Germany),  and  ethyl  alcohol  by  volume  at 
15"  C.  (France),  and  at  60°  F.  (15-6°  C),  according 
to  Tralles. 

Table  III.  shows  the  indications  of  Sikes' 
hydrometer  and  the  percentage  of  British  proof 
spirit,  with  the  corresponding  indications  of  the 
hydrometers  of  Russia,  Holland,  Spain  (Cartier), 
and  Switzerland  (Beck). 

The  preface  contains  an  interesting  survey  of  the 
history  of  alcoholometry. 
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Obituary. 


PAUL  EHRLICH. 

Professor  Paul  Klirlich  died  at  Homburg 
on  .\iigust  20tli.  at  the  age  of  51.  Born  at 
Strehlen,  Silesia,  he  was  educated  at  Breslau 
and  Strasl)urg,  whore  he  graduateil  in  medicine. 
-Vftor  some  years  of  clinical  work,  lie  went  in 
1S90  to  assist  at  the  Koch  Institute  in  Berlin. 
Here  he  discovered  the  so-called  "  tii-acid  stain." 
which  enables  five  varieties  of  white  blood 
corpuscles  to  be  differentiated,  and  he  also 
introduced  a  method  for  standardising  diph- 
theria antitoxins  by  the  use  of  guinea-pigs.  Ilis 
most  import ixnt  work  was  in  connection  with 
the  action  of  chemical  compounds  on  the  human 
body,  an<l  he  formulated  a  tlieory  liy  which  he 
claimed  that  it  was  possit)le  to  forecast  the 
action  of  a  substance  from  its  chemical  consti- 


tution. He  found  that  certain  dyes  possessed  a 
peculiar  atlinity  for  tubercle  bacilli,  and  later, 
whilst  working  with  Shiga,  he  discovered  a 
dye.  Trypan  Bed  (tetrazotised  benzidinemono- 
sulphonic  acid  +  -  mols.  of  sodiiun  naphthyl- 
amine-S.O-disulplionate^  capable  of  curing 
trypanosome  infection  in  mice.  Extending  his 
work  to  other  organic  compounds,  especially 
those  of  arsenic,  he  was  led  t«  the  discovery  of  one 
of  the  most  important  synthetic  drugs,  namely, 
Salvarsan  (diamino-dihydroxyarsenobenzene,  or 
"  006  *'),  which  has  the  power  of  destroying  the 
specific  organism  of  syphilis.  His  latest  re- 
searches have  lieen  in  connection  with  com- 
pounds of  Salvarsan  with  heavy  metals,  especi- 
ally copper  and  gold  ;  it  is  hoped  that  the 
copper  compound  will  afford  a  remedy  for 
sleeping  sickness. 

In  l'J08  Prof.  Ehrlich  was  awarded  the  Xobel 
Prize  and  in  19 It  the  Cameron  Prize  of  Edin- 
burgh University. 
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I.— GENERAL;  PLANT;    MACHINERY. 

Boiler   scale ;     Use    of   aluminium    in    preventing 

formation  of— .      I.  Pouget.     Comptes  rend., 

1!)U-),   161,  133—130. 

Two  similar  constant -level  iron  water-baths  were 
heated  continuously  tinder  identical  conditions 
lor  a  fortnight.  In  the  lirst,  to  which  a  small 
amount  of  aluminium  powder  had  been  added, 
the  depo.sitcd  scale  weighed  7  grins.,  while  in  the 
second,  which  contained  no  aluminium,  the  weight 
of  the  deposit  was  17  grms.  A  loat  of  aluminium 
paint  efTected  a  similar  reduction. — J.  K. 

Patents. 

Tanks,   vats,    or   containers   made   of   cement   and 
concrete  ;    Process  of  obtaininrj  a  metallic  lijting 

for .    P.  Ziirn,  t'assel,  (Jermanv.    Eng.  Pat. 

ll,001,May  1,1911.  Under  Int.  Conv!, .May  ,".,191 3. 

A  METAL,  e.g.,  iron,  which  is  not  attacked  by  the 
<ement  or  concrete,  is  projected  on  the  surface 
thniugh  a  blow-pipe  flame  or  electric  arc,  and 
then  a  second  coating  is  applied,  e.g.,  of  aluminium^ 
which  is  unaflected  by  the  contents  of  the  vessel. 

— W.  F.  F. 

lielrigeraiion    plants  ;      Machines    atid    apparatus 

for .       H.    Pollard,    Manchester,    and    The 

Seay    Syndicate,    Ltd,,    Bradford.       Eng.    Pat. 
11,495,  -May  9,  1014. 

In  rotary  apparatus  of  the  kind  described  in  Eng. 
Pat.  25,80ti  of  1907  (this  J.,  1908,  740).  for  ab- 
sorbing or  generating  ammonia,  the  rotary  drum, 
1,  is  pro%niled  with  tubes,  11.  through  which  the 
heating  or  cooling  medium  circulates.  Each 
tube  is  provided  with  a  trough,  14.  so  that  it  is 
maintained  in  contact  with  the  liquid  after  it  has 


left  the  main  body,  and  the  liquid  is  tipped  from 
the  trough  so  as  to  present  a  large  surface  to  the 
vapour.     In  a  second  form  the  tubes  are  arranged 


14  II 


in  groups,  each  group  being  provided  with  a 
trough.  In  a  tliird  form  the  tubes  are  arranged 
in  lii-lical  coils,  each  in  its  own  trough.  In  a 
fourth  form  a  single  large  helical  pipe  in  the 
centre  of  the  drum  is  surrounded  by  small  revolving 
troughs  wliich  distrilnite  the  liquid  upon  it.  In. a 
fifth  form,  a  large  central  helical  pipe  is  combined 
with  the  first  form. — W.  F.  F. 

Feeding  apparatus  for  liquids  with  solids  in  srts- 
pension.  F.  .Shewring,  Droitwich.  Eng.  Pat. 
21,.301.  Oct.  21,  1914. 

Ix  a  gravity  feed  apparatus  for  liquids  containing 
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suspended  solids  {e.g.,  for  adding  milk  of  lime  to  a 
sulphate  still),  the  liquid  is  supplied  in  excess  to  one 
OF  more  inverted  conical  receivers,  from  vvhich  the 
excess  overflows  into  a  larger  surrounding  receiver, 
and  is  returned  to  the  mixing  vessel.  The  outlet  of 
the  first  receiver  is  enlarged  to  form  a  socket  for  a 
detachable  glass  discharge  tube. — W.  F.  F. 

Concentrating  plant ;  And,  alkali,  neutral,  syrup  or 

like .  J.  Harris,  Sheftield.  and  D.  H.  Thomas, 

Morriston.     Glamorgan.        Eng.     Pat.     23,414, 
Dec.  2,  1914. 

TuBUI^AB  evaporating  vessels  are  placed  across  a 
heating  flue  and  through  its  walls,  and  are  arranged 
in  two  or  more  rows  to  form  liorizontal  baffles  for 
the  flue  gases,  with  ports  at  alternate  ends.  The 
liquor  is  run  separately  into  each  of  the  topmost 
vessels,  and  flows  through  these  into  the  row 
below  until  it  reaches  a  common  discharge  cliannel 
at  the  base  ;  the  height  of  the  liquor  in  each  vessel  is 
regulated  by  means  of  a  transverse  weir.  The 
lowest  row  thus  contains  the  most  concentrated 
liquid  and  is  exposed  to  the  greatest  heat.  The 
vessels  may  be  in  contact  or  separated  by  asbestos 
rope  or  other  refractory  packing.^E.  H.  T. 

Dehydrating  or  treating  air  or  other  gases  ;  Appara- 
tus for .     Bryant  and  May,  Ltd..  London. 

From    The    Diamond    Match    Co.,    New    York. 
Eng.  Pat.  24,113,  July  15,  1914. 

Narrow  zigzag  receptacles  having  perforated  or 
reticulated  side  walls,  and  filled  with  calcium 
chloride  or  other  suitable  dehydrating  agent,  are 
spaced  apart  in  an  outer  chamber,  so  as  to  leave 
sinuous  passages  for  the  air  between  them.  The 
air  is  drawn  through  the  chamber  by  a  fan  and  is 
deflected  by  suitable  baffles  on  to  and  through  the 
dehydrating  agent.  The  receptacles  are  supported 
on  rollers  so  that  they  can  be  easily  withdrawn 
from  the  chamber. — W.  H.  C. 

Cooling  towers.  F.  Uhde,  Breslau,  Germanv.  Eng. 
Pat.  666,  Jan.  15,  1915.  Under  Int."  Conv., 
March  19,  1914.  Addition  to  Eng.  Pat.  14,115, 
of  1014,  dated  July  12,  1913. 

In  the  cooling  tower  described  in  the  chief  patent 
(this  J.,  1915,  858),  the  pump  shaft  in  wliich  the 
cooled  water  collects  and  from  which  it  is  drawii 
by  the  pump,  to  be  delivered  again  to  the  top  of  the 
tower,  is  provided  with  a  float  device  which  allows 
fresh  water  to  enter,  to  replace  that  lost  by  evapora- 
tion, so  that  a  constant  level  is  maintained  and 
fluctuation  in  pumping  avoided.  The  water- 
catching  trays  are  arranged  endwi.je  to  the  walls 
of  the  pump  shaft,  and  have  holes  or  notches  on 
the   inner   side  for   the   discharge   of   the   water. 

— W.  H.  C. 


cool  the  calcined  material.  The  liot  gases  from 
the  calcining  zone  are  utilised  to  preheat  the 
material  in  the  upper  part  of  the  calcining  chamber 
above   the    combiistion    chamber. — A.  S. 

Emulsifier.  M.  Leitch  and  B.  R.  Wright,  Pough- 
keepsie,  N.Y.,  Assignors  to  The  De  Laval 
Separator  Co.,  New  York.  U.S.  Pat.  1,145,609, 
July  6,  1915.     Date  of  appl.,  March  19,  1914. 

The  emulsifier  consists  of  a  central  chamber  into- 
which    the    materials    are     fed,    provided    witb 
tangential  discharge  openings,  through  which  the^       * 
material  passes  to  annular  emulsifj'ing  chambers.       I 
The  emulsifying  chambers  are  formed  by  super-        ' 
posed  plates,  the  lower  plate  of  each  pair  having 
an  annular  face   groove  increasing  in  height  from 
within    outwards,    and  communicating    with    the 
discharge    openings    of    the    central    chamber    by 
grooves  in  the  upper  plate,   decreasing  in  height 
from   within   outwai-ds.     The   discharge   passages- 
are  provided  with  vents  for  the  escape  of  air. 

— W.  H.  C. 

Centrifugal  machine  for  trashing  waste  and  other 
material.  E.  W.  Phillips,  Dorchester,  Mass.,^ 
Assignor  to  American  Tool  and  Machine  Co.,. 
Boston,  Mass.  U.S.  Pat.  1,146,445,  July  13, 
1915.     Date  of  appl.,  Feb.  10,  1909. 

The  material  is  contained  in  a  rotating  cage 
mounted  \vithin  a  casing,  on  a  vertical  hollow  shaft 
which  also  carries,  above  the  casing,  a  turbine 
wlieel  driven  by  steam  jets.  The  exhaust  steam 
passes  through  the  shaft  to  the  interior  of  the  cage. 

— W.  F.  F. 

Separating  the  readily  condensable,  or  absorbable^ 
constituents  of  hot  and  compressed  gaseous  mixtures 
from  the  difficultly  condensable,  or  absorbable, 
constituents.  J.  Ephraim,  BerUn.  Eng.  Pat. 
28.832,  Dec.  13,  1913.  Under  Int.  Conv.,. 
Dec.  13,  1912. 

See  Ger.  Pat.  276,718  of  1912;  this  J.,  1914,  1154. 

Drying  or  cooling  granular  material ;   Apparatus 

for .     J.    A.    Topf    und    Soehne,    and    E. 

Bornmann,  Erfurt.  Germany.  Eng.  Pat.  3375,. 
Feb.  9,  1914.  Addition  to  Eng.  Pat.  29,835,. 
June  4,  1912. 

See  Addition  of  Feb.  11.  1014,  to  Fr.  Pat.  461,679> 
of  1913  ;   this  J.,  1915,  16. 

Filtering  presses  ;  Straining  or .  R.  Christian- 
sen, Harburg,  Germany.  Eng.  Pat.  4124, 
Feb.  17,  1914. 

See  Ft.  Pat.  468,565  of  1914;  this  J.,  1914,  951. 


Furnaces  ;    Reverbcratory  — 

naces,  Ltd.,  W.  A.  Russell,  and  J.  Lord,  Man- 
chester.   Eng.  Pat.  6050,  April  22,  1915. 

The  secondary  air  is  preheated  by  mixing  it  with  a 
portion  of  the  hot  gases  leaving  the  furnace,  and 
is  injected  in  such  a  wAy  that  the  air  blast  follows 
the  contour  of  the  arched  roof  of  the  furnace,  and 
thus  transfers  heat  to  it  by  convection. — W.  F.  F. 

Calcining-furnaee.  W.  R.  Clymer,  Assignor  to 
National  Carbon  Co..  Cleveland.  Ohio.  U.S. 
Pat.  1,147.706,  July  27.  1015.  Date  of  appl., 
Sept.  29,  1911. 

The  calcining  cliamber  is  vertical,  material  being 
fed  in  at  tlie  top  and  withdrawn  at  the  bottom.  A 
t-ombustion  chanaber,  wliich  surrounds  a  part  of  the 
calcining  chamber,  is  supplied  with  a  combustible 
gas  through  a  tortuous  passage  in  the  furnace  walls 
around  the  upper  part  of  the  calcining  chamber 
and  with  air  through  a  similar  passage  around  the 
lower  part  of  the  calcining  chamber  ;  the  air  on 
its  way  to  the  combustion  chamber  thus  serves  to 
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Butters.  Oakland,  Cal.,  U.S.A.    Eng.  Pat.  9918, 
Apr.  22,  1914.   Under  Int.  Conv.,  June  11,  1913. 

See  U.S.  Pat.  1,100,218  of  1914  ;  this  J.,  1914,  781. 


Filter-stuff  ;  Process  for  the  production  of  a  ■ 
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the  employment  of  coal  or  similar  filter  materials. 
L.  von  Jaraczewski,  geb.  Stern,  BerUn.  L^.S. 
Pat.  1.147.991,  July  27,  1915.  Date  of  appl., 
Oct.  6,  1913. 

See  Eng.  Pat.  23,736  of  1913  ;   this  J.,  1914,  906. 

Luhricaiing- packing  and  method  for  making  the- 
same.  A.  Barberis,  Mexico.  U.S.  Pat.  1,145,877, 
July  13,  1915.     Date  of  appl.,  June  8,  1914. 

See  Eng.  Pat.  14,433  of  1914  ;   this  J.,  1915,  479. 

Hydro-extractor  or  like  centrifugal  machine.  T.  K. 
Irwin,  London.  U.S.  Pat.  1,145,900,  July  13, 
1915.     Date  of  appl..  May  29,  1914. 

See  Eng.  Pat.  13,508  of  1913  ;   this  J.,  1914,  1041^ 
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Centrifugal  apparatun.  W.  Mau&s,  Johannesburg, 
Transviuil.  V.H.  I'at.  I.l4t!,2l59,  July  13,  1915. 
Date  of  appl.,  July  11.  1914. 

She  Eng.  Pat.  15,930  of  1014  ;    tliis  J.,  1915,  15. 


Sampling    liquidn  ;     Appuratus   for - 
C'liaiubei-s,     Ui\>xlmni,     .Scot  land. 


R.    L. 


U.S.  I'at. 
1.140,402,  Julv  13,  1«15.  Date  of  appl.,  July 
13,  1014. 

See  Eng.  Pat.  17,828  of  1913  ;   this  J.,  1914,  714. 

Furnace  for  heating  gases  or  the  like.  C.  M.  T. 
01sst)n,  Saltsjobatien.  Sweden.  U.S.  Pat. 
1,148.331,  Julv  27,  1015.  Dat*  of  appl..  May 
18,  1014. 

See  Eng.  Pat.  11,774  of  1913  ;   this  J.,  1911,  954. 

Rotary   kilns   for   burning   cement,   ores,   and   like 
materials.     Eng.  Pat.  17,146.     See  IX. 

Orens  or  kilns  for  annealing  iron  castings,  for 
burning  bricks  and  pottery  icare,  and  for  similar 
uses.    Eng.  Pat.  10,970.     See  X. 


Pyrometer    method    and    apparatus. 
1,147,483.     See  XXIII. 


U.S.    Pat. 
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Ammottia  and  cyanogen  ;   Formation  of during 

the  carbonisation  of  coal.  O.  Simmersbach. 
Report  of  German  Coke  Oven  Committee. 
J.  Gas  iJRhting.  1015,  131,  246 — 247.  (.Sec  also 
this  J.,  1014,  781.) 

Coal  was  cai-bonised  in  an  electrically  heated  tube, 
air  being  removed  before  each  experiment  by  a 
current  of  carbon  dioxide,  and  tlie  r&sidual  gases 
at  the  end  of  a  tfst  by  a  cvirrent  of  pure  nitrogen. 
Ammonia  was  absorl>ed  in  dilute  sulphuric  acid 
and  cyanogen  in  an  alkaline  solution  of  feiTous 
sulphate.  ^Par  was  condensed  by  cotton  wool 
from  which  it  was  waslied  out  \vitb  chloroform 
and  the  ammonia  extracted  from  the  chloroform 
solution  by  dilute  acid.  Feld's  method  was  used 
to  determine  the  cyanogen,  and  a  modified  Kjeldahl 
method  for  the  nitrogen  in  the  coke.  PVom  a 
great  nimiber  of  experiments  the  following  table 
was  compiled  : — 

Distribution  of  nitrogen. 
Silesian  coal  tcilh  «5-C3%  ash  and  1-396%  nitrogen. 


Carbonis- 

Nitrogen 

Sitrogcn 

Nitrogen 

Free 

Kitrogen 

ation 

in 

in 

in 

nitrogen 

in 

temp. 

ammonia. 

cyanogen, 

tar, 

in  gas. 

coke. 

°C. 

|)ir  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

600 

7-81 

0-25 

212 

18-13 

71-69 

700 

18-13 

0-66 

3-65 

12-13 

65-43 

800 

21-28 

0-87 

3-47 

10-73 

03-65 

*!50 

23-88 

1-11 

3-72 

10-37 

61-12 

900 

2412 

1-19 

415 

1214 

.')8-40 

1000 

23- 15 

1-23 

4-11 

21-53 

49-98 

1100 

23-00 

1-31 

3-70 

30-51 

41-39 

1200 

22-84 

1-42 

4-21 

•45-10 

26-43 

Weaiphaliun    coal 


tcHh    5-7  % 
nitrogen. 


ask    and    1-391% 


800 

19-46 

0-76 

1-92 

5-88 

71-98 

850 

2214 

1-10 

1-77 

4-93 

70-06 

900 

19  94 

1-11 

1-61 

9-99 

67-35 

1000 

19-61 

1-25 

1-87 

21-54 

55-73 

The  temperature  of  maximum  formation  of 
ammonia  was  found  to  be  about  900°  C. ;  for 
cyanogen  the  maximum  had  not  been  reached  at 
1200-  C— \V.  H.  C. 


Bomb   calorimeter  determinations ;    Effect   of  high 

ignilion-voltagcs  on  the  accuracy  of .     E.  J. 

Dittus.  Met.  and  Clicm.Eug.,  1915, 13,480—481. 

The  average  error  introduced  by  employing  a 
11 8- volt  current  for  igniting  a  charge  of  fuel  by 
means  of  iron  wire  was  found  to  be  less  than  0-2%, 
on  the  basis  of  an  assumed  lieating  vaUie  of  7000 
calories  per  grm.  ;  from  this  it  is  conckided  that, 
except  for  very  accurate  work,  the  ignition-voltage 
is  unimportant. — W.  E.  F.  P. 

Water-gas    plant;     Automatic    operation    of . 

C.  F.  Zeek.  J.  Gas  Lighting,  1015,  131,  245—246. 

FuoM  careful  observation  of  a  water-gas  plant  it 
was  concluded  that  better  results  could  be  obtained 
by  shortening  the  cycle  of  operations.  With  a 
hand-controlled  plant  the  cycle  could  not  be  less 
than  six  minutes,  so  arrangements  were  devised  to 
operate  the  plant  by  compressed  air.  AH  the 
valves  except  the  hot  valve  are  closed  by  gi-avity 
and  opened  meohaiiically,  the  hot  valve  being 
both  opened  and  closed  mechanically.     The  com- 

Eressed  air  acts  on  water  in  a  container  interposed 
etween  the  air  main  and  the  valve  cylinder,  forces 
the  water  into  the  cyUnder,  and  opens  the  valve. 
The  air  pressure  to  the  water  cylinder  is  controlled 
by  a  set  of  balanced  piston  valves,  operated  by 
cams  on  a  shaft,  which  is  driven  by  clockwork. 
Means  are  provided  to  close  all  valves  if  any  part 
of  the  mechanism  gives  way.  The  best  cycle 
even  for  the  highest  grade  coke  was  found  to  be 
four  minutes  :  90  seconds  blow  and  150  seconds 
run.  The  fires  are  made  up  at  intervals  of  20 
mins.  and  cleaned  at  intervals  of  80  mins. — W.  H.  C, 

Benzol   in   gas   mixtures  ;     Determination   of , 

G.  A.  Buirell  and  I.  W.  Robertson.  J.  Ind.  Eng. 
Chem.,  1915,  7,  669—670. 

The  following  method  has  given  satisfactory  result* 
with  the  mixed  coal-  and  carburetted  water-gas 
of  Pittsburgh.  A  double-bidbed  tube  provided 
with  a  stopcock  and  \\ith  a  side  tube  connected 
to  a  manometer,  is  i;sed  ;  one  bulb  contains 
phosphorus  pentoxide  to  absorb  water  vapour 
The  air  is  first  exhausted  fi-om  the  tube  by  means 
of  a  Geryk  pump,  the  gas  mixture  is  then  intro- 
duced at  atmospheric  pressure,  and  the  two 
bulbs  are  immersed  in  a  mixture  of  soUd  carbon 
dioxide  and  acetone  or  alcohol  (temperature, 
— 78°  C).  After  about  10  mins.,  the  uncondensed 
gases  are  pumped  off.  The  residue  consists 
practically  entirely  of  benzene.  It  is  allowed  to 
vaporise  at  the  "ordinary  temperature  and  its 
pressure  observed  on  the  manometer.  If  appUed 
to  coke-oven  gas  the  method  would  give  the  total 
content  of  easily  condensable  gases  (benzene, 
toluene,  etc.). — A.  S. 

Ethane  and  ethylene  ;    Vapour  pressure  of at 

temperatures  below  their  normal  boiling  points. 
G.  A.  Burrell  and  1.  W.  Robertson.  J.  Amer. 
Chem.  Soc,  1015,  37,  1803—1902. 

The  gases  were  confined  in  a  glass  bulb  coruiected 
with  a  manometer  and  Topler  pump.  The  bulb 
was  immer.sed  in  a  bath  of  natural  gas  gasohne 
which  was  contained  in  a  Dewar  vacuum  tube 
and  was  agitated  by  means  of  a  small  pump.  The 
temperature  of  the' bath,  measured  by  means  of  a 
pentane  thermometer,  was  kept  constant  within 
about  0-04°  C.  by  moans  of  a  tube  containing  a 
regulat«d  supply  of  liquid  air.  The  vapour 
pressure  of  ethane  was  found  to  range  from  760  mm. 
at  — 80-3°  C.  to  1  mm.  at  — 150-8°  C,  whilst 
that  of  ethvlene  ranged  from  760  mm.  at  — 1030°  C. 
to  4  mm.  at  —159  9°  C— C.  A.  M. 

[Gas]  purifiers  ;   Chemical  control  of .    C.  J.  H. 

JIadsen.   J.  Gasbeleucht.,  1915.   J.  Gas  Lighting, 

1015,   131,  246. 
The  number  of  times  the  oxide  in  the  pui-iflers 
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at  the  East  Gas  Works,  Copenhagen,  requbed  to  be 

changed  before  it  was  exhausted  wa^  reduced  from 

2-7  times  pw  loSO  million  cub.  ft. 

in    1912-lcJ    to    0-9     times     dmiug 

1914  by  adopting  a  system  of 
-•analytical  control.  Four  purifiers 
■were  worked  in  series,  and  each  day 

thela^tofthe   series  was  pxxt  first. 

The  percentage  of  hydrogen  sulpliit'e 

in  the  gas  at  the  inlet  and  outlet 

of    ca^h     purifier    was     te.sted     by 

-the  method  desciibed  below.     The 

burette,  B,  is  filled  by  passing  gas  in 

-at  A,  and  out  at  B,  until  all  an-  is 

displaced,  and  the  taps.  Hi  and  H,,, 

are  closed.      Water  is  then  forced 

in  through   Ji.,  tOl    it   reaches    the 

zero  mark,  the  excess  of  gas  being 

blown  out  through  A.     Some  of  the 

water  in  B  is  then  withdrawn  by 

suction,   and  a  few  drops  of  starch 

solution    dra\^^l     in     through    H,. 

A  standard    solution    of    io(lir)e   in 

potassium  iodide  {1  c.c.  =01  %  HjS) 

is  then  drawn  in,  a  little  at  a  time, 

from  the  titrating  burette,  T.     The 

apparatus  is  shaken  after  each  addi- 
tion of  iodine  until  the  blue  colour 

of  starch-iodide  persists. — Vi'.  H.  C. 

Adsorption  of  acetylene  by  colloidal  plathiunir 
iridium,  and  osmiimi,  and  platinum  black.  Pro- 
gressive hydrof/cnation  of  acetylene  in  presence  of 
colloidal  platimitn.    Paal  and  Schwarz.    See  XX. 

Patents. 
Briquettes  ;    Binding  means  for .      W.   Schu- 
macher,    Osnabriick.     Germany.         U.S.     Pat. 
1, 146,455,  July  13, 1915.  Date  of  appl.,  July  9,1913. 

A  BINDER  for  briqviettes  of  coal  or  ore  consists  of 
5  %  wood  tar  and  1  %  calcium  hydrate  [hydroxide]. 

— W.  F.  F. 

Coke  ;    Process  for   producing  pressure-proof 

containing  a  minimum  of  detrimental  sulphur 
conslituenls.  L.  Franck,  Differdingen.  Eng.  Pat. 
28,941,  Dec.  15,  1913. 

See  Ger.  Pat.  274,853  of  1912  ;,   this  J.,  1914,  782. 

Manganese  ore  or  manganese  dioxide  may  be  added 

to  the  mixture  before  coking,  in  order  to  oxidise 

sulphur  compounds. 

Coke-oven.  F.  Peiter,  Assignor  to  Gas  ilachinerv 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,140,442,  July 
13,  1915.   Date  of  appl.,  Feb.  24,  1913. 

The  coking  chamber  is  provided  with  a  series  of 
vertical  combu.stion  chambers  arranged  in  pairs 
adjacent  to  each  side  wall  ;  the  chambers  of  each 
pair  communicate  with  each  other  at  the  bottom. 
Between  each  two  successive  paus  of  combustion 
chambers  is  an  air  duct  communicating  with  the 
combustion  chambers  at  the  top.  Two  horizontal 
flues  beneath  the  coking  chamber  are  connected 
each  with  alternate  air  ducts,  and  beneath  each 
flue  is  a  regenerator.  Fuel  supply  nozzles  extend 
downwards  from  the  top  of  the  outer  casing  and 
open  into  the  top  of  the  combustion  chambers  close 
to  the  air-supply  openings  :  the  nozzles  opening  into 
alternate  pairs  of  combustion  chambers  are  all 
connected  to  one  of  two  fuel-supply  pipes  controlled 
independently,  so  that  one  of  the  sets  of  alternate 
pairs  of  comljustion  chambers  may  be  cut  out 
independently  of  the  others. — W.  F.  F. 

Steam  produced  from  quenching  hot  coke  or  the  like 
with  water  ;    Process  of  and  apparatus  for  using 

.     W.  Schondeling,  Essen-Ruhr.  Germanv. 

Eng.  Pat.  10.180.  April  24,  1914.  Under  Int. 
Conv.,  May  15,  1913. 

The  coke  is  quenched  in  a  closed  vessel,  and  the 


steam  passes  through  a  tank,  where  it  is  washed 
by  condensation  water,  to  the  top  of  a  closed 
vessel  containing  oil  {e.g.,  antliracene  oil,  wliicli 
os:illates  between  this  and  a  similar  vessel  in  which 
it  compresses  air.  The  top  of  the  fii'st  oil  vessel  is 
connected  to  a  condenser,  the  vacuum  produced 
being  used  to  operate  a  motor  and  to  draw  back 
the  liquid  from  the  second  oil  vessel.  The  quench- 
ing water  is  forced  out  by  excess  of  steam  pressure, 
and  the  condensed  water  is  used  for  quenching.^ 
the  coke.— W.  F.  F. 

Explosive   gaseous   miiviures  ;     Method    of   burning 

.     Method  of  burning  liquid  and.  other  fuels. 

C.  E.  Lucke,  Assignor  to  (>as  and  Oil  Combustion 
Co,,  New  York.  U.S.  Pats.  (A)  1.146.724  and 
1,146,725,  and  (b)  1,146,726,  July  13,  1915. 
Date  of  appl.,  Sept.  21,  1912. 
(A)  A  JET  of  explosive  gaseous  mixture,  or  gas  and 
finely  divided  fuel,  is  dri  ven.unconfined,  at  a  velocity 
greater  than  that  of  flame  propagation,  against  the 
surface  of  a  bed  of  porous  refractory  material,  the 
temperature  of  which  is  sufficient  to  cause  ignition 
of  the  mixture.  The  mixture  is  burnt  where  the 
reduced  velocity  is  equal  to  that  of  flame  propa- 
gation, and  the  products  of  combustion  pass 
through  the  bed.  (b)  A  stream  of  combustion- 
supporting  gas  is  driven  at  a  velocity  greater  than 
that  of  flame  propagation  against  a  bed  of  porous 
refractory  material,  and  vaporised  or  finely- 
divided  fuel  is  added  at  a  point  close  to  the  bed. 
The  mixture  is  burnt  where  the  velocity  is  equal 
to  that  of  flame  propagation,  and  the  products  of 
combustion  pass  through  the  bod. — W.  P.  F. 

Combustion  of  fuel.  P.  O.  Perkins,  Salt  Lake  City, 
Utah.  U.S.  Pat.  1,146,732,  July  13,  1915.  Date 
of  appl..  May  6,  1915. 
A  SHALLOW  fuel  hed  is  made  up  of  a  lower  layer 
of  bit  uminous  coal  and  an  upper  layer  of  oil-bearing 
shale  in  such  proportions  that  neither  smoke  nor 
clinker  is  produced. — W.  F.  F. 

.     W. 


Gas  ;    Apparatus  for  the  manufacture  of  — 

Cliinie,  jun.,  and  W.  Lees,  Glasgow.    Eng.  Pat. 
19,954,  Sept.  19,  1914. 

In  a  gas  i^roducer  having  its  lower  end  immersed 
in  a  vessel  or  tank  serving  as  a  water  seal  and  ashpit, 
an  endless  conveyor  chain  is  arranged  to  discharge 
the  ashes  automatically.  The  conveyor  passes  from 
a  sprocket  wheel  outside  and  above  the  level  of 
the  tank,  down  one  of  the  sides,  along  the  bottom, 
and  up  the  opposite  side  to  a  sinular  sprocket,  and 
then  passes  back  below  the  tank. — W.  G.  C. 

Gas  producers.    S.  Glover,  St.  Helens,  and  J.  West, 

Southport.  Eng.  Pat.  21,517,  Oct.  26,  1914. 
To  obtain  uniformity  in  quantity  and  quality  of 
gas  from  producers,  the  movement  of  the  door, 
by  which  access  is  obtained  to  the  producer  for 
clinkering  or  cleaning  purposes,  is  transmitted 
to  dampers,  the  area  of  outflow  being  thus  restricted 
when  the  door  is  opened. — W.  G.  C. 

Gas-producers  :     Method    of   operating .       H. 

Koppers,     Essen,     Germanv.     Assignor     to     H. 
Koppers  Co.,  Chicago,  111.  "U.S.  Pat.  1.146,627, 
July  13,  1915.    D.ate  of  appl.,  JiUy  27,  1914. 
The  producer  is  operated  so  as  to  produce  Hqiud 
slag,  wliich  is  discharged  v.Hh  a  portion  of  the  hot        j 
gas  into  an  outer  chamber  where  it  is  quenched       I 
and  granulated  ;    the  gas  is  returned  to  the  pro- 
ducer by  an  injector. — W.  F.  F. 

Gas-generator.     W.  C.  Minniear.  Kansas  Citv,  Mo. 

U.S.    Pat.    1.146,764,    Julv    13,    1915.     Date   of 

apph,  Dec.  17,  1913. 
A  roMBlNEn  retort  and  furnace  is  surroiuided  by  a 
boiler,  which  extends  above  the  top  of  the  retort 
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A  flue  rising  fi-om  the  retort  extends  through  the 
>ipper  part  of  the  I)oi!er  ami  is  surrounded  by  a 
water  rlianihor.  Oil-feedinij  pipes  and  steam  pipes 
from  the  boiler  p.ass  tliro\iKh  the  water  ehamber 
and  discharpe  simultaneously  or  alternat<'ly  into 
the  retort.  Gas  is  deHvered  from  the  lower  part 
of  the  retort  through  a  pipe  above  the  grate. 

— W.  F.  F. 

Oas  :      Proccus    of    manufacluring  - 


U.     F. 

Wallmann.   C'hieago.    111.     U.S.'  Pat.    1,140,776, 
July  13,   191.->.     Date  of  appl.,  June  4,  1908. 

Moist  fuel  is  dried  ami  distilled,  the  residue  being 
burnt  in  two  jwrtions.  the  tii-st  to  yield  carbon 
monoxide  .ind  liydrORen  and  the  second  to  yield 
carbon  monoxide.  The  heat  of  the  latter  is  used 
for  the  drying  and  distillation  of  the  moist  fuel. 
The  steam  from  the  moist  fuel  is  used  to  produce 
the  carbon  monoxide  and  hydrogen  referred  to 
above.  The  products  of  conib\istion  of  the  second 
portion,  with  the  permanently  gaseous  distillation 
products,  are  mixed  with  the  products  of  com- 
liustiou  of  the  first  portion. — W.  F.  F. 

Gaa-producfr  for  furnaces.  W.  O.  Houston.  Bellaire, 
Ohio.  U.S.  Pat.  l.lt!),05(3,  Aug.  3,  1015.  Date 
of  appl.,  Feb.  9,  1914. 

Two  fire-boxes,  with  an  arched  crown,  are  formed 
side  by  side,  with  a  common  central  wall.  A 
horizontal  passage,  the  ends  of  which  open  into 
the  two  fire-boxi-s,  is  formed  between  the  top  of  the 
common  end  wall  of  the  fire-boxes  and  the  bottom 
of  the  crown.  A  passage,  similarly  bounded, 
extends  from  the  horizontal  passage  to  the  com- 
bustion chamber. — W.  F.  F. 

Sulphate   of  ammonia  :     JSIanufacturc   of and 

{/urifieation  of  coal  r/as.     J.  Mackenzie,  Middles- 
jorough.      Eng.   Pat.    10,059,   April  23,   1914. 

AjnioNiUM  sulphate  is  made  directly  from  the 
ammonia  and  the  sulphvu-  compoimds  contained 
in  coal  gas  ;  after  being  freed  from  tar,  the  gas  is 
passed,  in  a  moist  state,  together  with  a  nitrogen 
oxide,  at  about  200' F.  (93°  C.)  into  a  vessel 
where  the  sulphur  compoimds  are  oxidised  and 
ammonium  s\ilphate  is  formed.  The  excess  of 
nitrogen  oxide  is  ab.sorbod  in  70 — S0%  sulphuric 
acid,  from  which  it  can  be  liber.ited  and  used  again  ; 
the  coal  gas  is  subsequently  purified  bv  lime 
treatment.— E.  H.  T. 

Oases  coniaininfi  ammonia  and  sulphuretted  hydro- 

fjen ;      Purificclion      of and      recoverii      of 

'amm.onium  satts.      F.   Duvieusart,   Santiago   de 
Cliili,  Chili.    Eng.  Pat.  17,475,  July  23,  1914. 

The  gases  are  washed,  either  hot  or  cold,  with  an 
aqueous  or  saline  solution  of  sulphitod  org.anic 
bases  obtained  from  tar  or  tar  oils  by  treatiuont 
with  sulphurous  acid  and  water  or  salt  solution. 
The  solution  from  the  washers  is  treated  with 
sulphurous  a'-id,  and  on  heating,  ammonium  sul- 
phate is  produced. — W.  O.  C. 

Oas  washers  and  the  like  apparatus.    G.  K.  Davis, 
London.     Eng.  Pat.   17,005,  July   17,   1014. 

In  gas  wa.-ihers  of  the  t^'pe  described  in  Eng.  Pats. 
2113  of  1909  and  4543'of  1910  (this  J..  1910,  79, 
1149)  the  lentrifugal  action  of  the  rotating  fanners 
is  utilised  for  drawing  the  gas  from  chamber  to 
chamber.  The  apparatus  is  provided  with  at 
least  two  shafts,  but  fanners  are  fixed  on  the  same 
shaft  only  in  alternate  chambers.  The  apertures 
through  which  gases  pass  from  chamber  to  chamber 
are  preferatily  circular  and  are  situated  con- 
centrically with  the  sh<aft,  lieing  placed  immedi- 
ately in  front  of  the  fanner  in  that  chamber  into 
which  the  gases  are  to  be  dra^vn.  In  cases  where 
the  pressure  varies,  the  liquid  Ls  discharged  posi- 
tively and  automatically  from  one  chaml>er  to 
the  next  bv  means  of  a  small  water  or  turbine 


wheel  in  each  compartment,  working  beneath  a 
casing  which  dortects  the  liquid  driven,  tan- 
gentially,  into  the  next  compartment. — W.  G.  C. 

Gas  purifiers  ;    Means  for  controlling  the  direction 

or  inanner  of  flow  of  ijas  within .     G.  F.  II. 

Beard,   J.  \V.  .Scott,  ami   R.  and  J.  Dempster, 
LUl.,  Manelicster.    Eng.  Pat.  844,  Jan.  19,  1915. 

E.\OTt  box  of  a  gas-purifier  system  is  provided  with 
valves,  situated  within  the  box  a«d  in  coiuiection 
with  the  inlet  and  outlet.  l$y  this  means  the 
direction  of  flow  of  the  gas  across  the  box  may  be 
reversed  or  altered,  and  the  gas  can  be  brought 
into  contact  with  the  purifying  material  which  is 
least  fouled.— W.  O.  C. 

Fuel  and   illuminant  from  tar  ;    Production  of  a 

liquid .     A.  Markl,   Prag-Zizkov,   Bohemia. 

Eng.   Pat.    10.383,  Apr.   27,   1914.     Under  Int. 
Conv.,  .May  2,  1913. 

Tar,  or  the  residue  left  after  distillation  of  the  light 
constituents,  is  mixed  ^^■itl^  warm  alkali  solution 
of  about  0-5 — 1%  strength.  After  standing,  the 
tar  is  drawn  off  and  distilled  ;  the  portion  whi'h 
distils  at  about  200°— 280°  C,  is  suitable  as  a 
heating  and  illuminating  oil. — W.  F.  F. 

Coke  ;  Apparatus  for  quenching  and  removing  dis- 
charged — ■ — •.  E.  C.  R.  Jlarks,  London.  From 
Jlaschinenbau-Anstalt  Humboldt,  Cologne-Kalk, 
Germany.     Eng.  Pat.  44(34.  Feb.  20,  1914. 

See  Fr.  Pat.  407,891  of  1914  ;  this  J.,  1914,  953. 


Coke    poor    in   sulphur-;    Production    of  ■ 


A. 


Fingerland,   Zlieschau.   Hungary,  and   A.   Indra 
and    A.    Lissner,    Briinn,    Austria.      Eng.    Pat. 
11,562,     May     U,     1914.     Under     Int.     Conv., 
June  5,  1913. 
See  Ger.  Pat.  270,573  of  1913  ;  this  J.,  1914,  411. 

Coke    oven.     E.    Hinselm.ann,     Essen,     Germany. 

U.S.   Pat.    1,145,895,   July   13,    1915.     Date  of 

appl.,  Jan.  10,   1914. 
See  Ger.  Pat.  208,327  of  1913  ;  this  J.,  1914,  411. 

Gas  generating  apparatus.  H.  A.  Carpenter, 
Sew-ickley,  and  Riter-Conley  Manufacturing 
Co.,  Leetsdale,  Pa.,  U.S.A.  Eng.  Pat.  5208, 
April  7,  1915. 

See  U.S.  Pat.  1,140,797  of  1915  ;  this  J.,  1015,  700. 


Gas  ;  Vertical  retort  for  the  production  of  • 


■  by  the 


carbonisation     of     coal.     A.     McD.     Duckham, 
Ashtead,  Assignor  to  Isbell-Porter  Co.,  Newark, 
N.J.     U.S.     Pat.     1,147,790,     July     27,     191.5. 
Date  of  appl..  May  13,  1914. 
See  Eng.  Pat.  12,338  of  1913  ;  tliis  J.,  1914,  68^. 

Sulphuretted  hydrogen  from  coal  gas  and  the  like  ; 

Removal    of .     K.     Burkheiser,     Hamburg, 

Germany.  Eng.  Pat.  1415.  Jan.  19,  1914. 
Under  Int.  Conv.,  Mar.  4,  1913. 

See  Fr.  Pat.  409,122  of  1914  ;  this  J.,    1914,  953. 

Ammonia  from  solid  fuel  ;  Process  and  apparatus 

for  obtaining .     K.  P.  Saclis,  Berlin.     Eng. 

Pat.  28,735,  Dec.  12,  1913.  Under  Int.  Conv., 
Dec.   12,   1912. 

See  Ger.  Pat.  274,011  of  1912  ;  this  J.,  1914,  740. 

Coal   gas;   Recovering  as  an  ammonium  salt   tie 

nitrogen  of  the  hydrocyanic  acid  in  crude . 

E.  V.  Evans,  Assignor  to  South  .Metropolitan 
Gas  Co..  London.  ^^S.  Pat.  1,148,308,  July  27, 
1915.     Date  of  appl.,  July  30,  1914. 

See  Eng.  Pat.  29,047  of  1913  ;  this  J.,  1914,  953. 


BOS      Cl.  IIb.— DESTRUCTI'V  E  DISTILLATION,  &c..     Cl.  III.— TAR  &  TAR  PRODUCTS.       [Sept.  15,  191S. 


D.   R.   Hoagland.     J.   Ind.   Eng.   Chem.,    1915" 
7,  673—674. 

In  comparative  laboratory  tests,  kelp  [Macrocyaiis 
pyrifera)  yielded  only  about  one-tenth  of  the 
quantity  of  acetic  acid  and  of  niethvl  alcohol 
obtained  from  oak  wood.  The  distillate' from  kelp 
contained  considerable  quantities  of  basic  sub- 
stances. The  gases  evolved  were  not  combustible 
during  the  early  stages  of  the  distillation.  From 
the  residual  soft  charcoal  practically  the  whole 
of   the   potash   could    be   recovered    bv   leaching 

— A.S. 


Hydrocarbons ;    Treatment   of    liquid .     .T.    Y- 

Johnson,  London.  From  Badische  Anilin  nnd 
Soda  Fabrik,  Ludwigshafen.  Germanv.  Eng. 
Pat.  11,611,  May  11,  1914. 

See  Fi-.  Pat.  472,776  of  1914  ;  this  J.,  1915,  540. 

Binding  compounds  for  brigiietiini/.  [road-making.] 
and  the   like.      Eng.   Pat.    19,933.      See   III. 

Apparattis  for  tmicing  or  determining  adm,ixtures  or 
variations  in  the  composition  of  qases.  Eng.  Pat. 
9344.     See  XXI IK 

Tracing  or  delermining  ndmixlures  or  variations  in 
the  composition  of  gases.  Eng.  Pat.  11,236. 
See  XXIII. 

Means  for  detecting  the  presence  of  injurious  gases 
in  mines.     Eng.  Pat.  10,400.     See  SXIII. 


Hb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Distillation  of  hardicood  ;  Preliminary  crperiments    ! 
071  the  effect  of  temperature  control  on  the  yield  of    i 

products  in  the  destructive .     R.  C.  Palmer. 

J.  Ind.  Eng.  Chem.,  1915,  7,  663—669. 

Ix  laboratory  tests  with  70-lb.  samples  of  wood, 
yields   of   wood   alcohol    45  °o    higher   than   those 
obtained    on    the    large    scale    were    attained    by 
lowering     the     temperature     of     distillation     and    , 
reducing    the    speed    of    distillation    during    the    ; 
critical  stage  when  the  exothermic  reaction  takes   | 
place.     The  laboratory  yields  of  calcium  acetate    i 
were  40%  higher  than  the  commercial  yields,  but 
were   not   greatly   affected    by   variations   in   the    | 
method  of  distillation.     In  tests  with  a  commercial    j 
retort  holding  4i  cords  of  wood,  vrith  pyrometers    ! 
installed  in  the  heating  tines,  the  best  results  were    > 
obtained  by  slow  distillation  during  the  critical   j 
stage   rather  than   by   lowering   the   temperature    j 
at  which  the  reaction  took  place.     This  was  accom- 
plished by  raising  the  temperature  rapidly  during   | 
the  preliminary  drying  stage,  and  then  reducing  the    j 
amount  of  heat  supplied  at  the  commencement   ; 
of   the    destructive    distillation    stage,    i.e.,    when   ' 
particles  of  tar  first  appear  in  the  distillate.     With 
this  method  of  firing,  the  yields  were  10-66  galls,  of 
95%  wood  alcohol,  213-6  lb.  of  calcium  acetate,  and    , 
54-8  bushels  of  charcoal  per  cord  of  wood,   the 
corresponding  yields  with  the  ordinary  method  of 
firing  being  8-2  galls,  of  wood  alcohol,  187  lb.  of 
calcium   acetate,    and    53-5    bushels   of    charcoal. 
The  cycle  of  operations  could  be  completed  in  the 
usual  period  of  24  hours,  but  the  fuel  consumption 
was     increased     somewhat.     With     the     ordinary 
method  of  firing,  the  temperature  in  the  retort  flues 
ranged   from    about   420'   to    440°  C.    during   the 
drying  stage  and  from  440'  to  470' C  during  the 
distillation     stage,     whilst     with     the     improved 
method    of   firing,   the   temperature   ranged  from 
about  390°  to  430°  C.  during  drying  and  from  420° 
to  445°  C.  during  distillation.  The  wood  used  in 
the  large-scale  tests  was  mainly  maple. — A.  S. 

Kelps  :  Destructive  distillation  of  Pacific  Coast 

r,        T>        XT l.„J  T        r_J        Til ,., 


Patents. 

TVood  ;  Apparatus  for  treating  and  distilling -. 

B.  Loomis.  Hartford,  Conn.,  Assignor  to  Loomis 
Utilisation  Co.,  East  Orange,  N.J.  U.S.  Pat. 
l,148,104.July27,1915.Dateofappl.,Mar.22.1912. 

A  TANK  for  the  treatment  and  distillation  of  wood 
is  connected  at  its  upper  part  «-ith  the  upper  part 
of  a  closed  expansion  and  depositing  chamber, 
fitted  about  midway  of  its  height  v\-ith  a  hood, 
which  separates  it  into  a  vapour  space  above  and 
a  rosin-depositing  chamber  below  ;  the  vapour 
space  is  connected  \vith  a  condenser.  An  outlet 
pipe  for  water  or  liquor  is  connected  with  the  top 
of  the  hood,  and  the  liquor  is  forced,  by  means  of 
a  circulating  pump,  from  the  expansion  chamber 
to  a  heater,  and  from  the  latter  into  the  lower  part 
of  the  treatment  and  distillation  tank. — A.  S. 

Arc-light  electrode.  W.  R.  Mott,  Lakewood,  Ohio, 
Assignor  to  National  Carbon  Co.,  Cleveland, 
Ohio.  U.S.  Pat.  1,147.422,  July  20.  1915. 
Date  of  appl.,  Nov.  19,  1912. 

The  electrode  contains  a  fluoride,  together  with 
zinc  oxide  to  prevent  the  fonnation  of  glass- 
etching  vapoiu^  in  the  arc  ;  rare-earth  oxides  may 
also  be  added.— F.  W.  A. 

Arc-lamp  electrode.  Ele^-tric-arc  Urnip.  W.  R.  Mott, 
Lakewood,  Ohio,  Assignor  to  National  Carbon 
Co..  Cleveland,  Ohio.  U.S  Pats.  (A)  1,148,183 
and  (B)  1,148.184,  July  27,  1915.  Date  of  appl., 
Sept.  28,  1914. 

(A)  The  electrode  contains  flaming  materials, 
such  as  precipitated  siUca,  incrusted  in  a  pro- 
tective coating,  such  as  a  phospho-boric  com- 
pound, (b)  a  positive  electrode  prepared  as  in 
the  preceding  patent  is  used  in  an  arc  lamp  tor 
direct  current. — F.  W.  A. 

Electrode  for  arc  lamps.  G.  JI.  Little,  Pittsburgh, 
Pa,,  Assignor  to  Westinghouse  Electric  and 
Manufacturing  Co.  U.S.  Pat.  1,148,696,  Aug.  3, 
1915.     Date  of  appl..  :\£ar.  2,  1910. 

The  electrode  contains  ferruginous,  titaniferous, 
and  chromiferous  substances,  in  proportiorLs 
decreasing  in  the  order  given,  together  with  a 
quantity  of  boric  acid  sufficient  to  cause  the 
clu-omiferous  substance  to  be  consumed  uniformly 
diu-ing  the  burning  of  the  electrode. — A.  S. 

Filatnent  for  incandescence  electric  lam.ps.  W.  G. 
Hughes,  Pittsburgh,  Pa.,  U.S.A.  Eng.  Pat. 
17,332,  July  21,  1914. 

See  U.S.  Pat   1,106,384  of  1914  ;  this  X,  1914,  951. 

Production  of  a  liquid  fuel  and  illuminant  from  tar, 
Eng.  Pat.   10,383.     See  IIa. 


m.— TAR  AND  TAR  PRODUCTS. 

Hydrocarbons     of     the     formula      {CeHs)i.CH.R  ; 

Method  of  preparing .   F.  Bodroux.  Comptes 

rend.,  1915,  161,  131 — 133. 

Triphenyoiethane  was  prepared  in  87%  yield 
by  adding  an  ethereal  sohition  of  bromodiphenyl- 
methane,  drop  by  drop,  to  an  excess  of  an  ethereal 
solution  of  phenykuagnesium  ))romide.  Similarly, 
p-tolylmagnesium  bromide  yielded  p-tolyldiphenyl- 
methane,  and  a-naphthylmagnesiuni  bromide 
gave  a  60%  yield  of  a-naphthyldiphenylmethane. 

— J.  R. 

Amino-H-acids  :    Xote  on  identifying .     B.  C. 

Hesse.   J.  Ind.  Eng.  Chem..  19i5,  7,  674—675. 

The  following  methods  have  been  used  success- 
fully for  detecting  and  identifying  the  2-  and 
7-amino  and  the  2.7-diamino  derivatives  of  H-acid 
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(l.S-aiiiinouaphtbol-3.0-(lisiilphonic  acid)  ami  thus 
fluoiilatint;  tfio  couipo;>itiuu  of  azo  lives  of  which 
ll-aciil  is  a  component.  One  grin,  of  the  dvestuff  is 
lieated  to  00"  C.  willi  10  c.c.  of  water,  tlien  well 
shaken,  llrst  with  1  gvtn.  of  zinc  dust  suspended  in 
.')  c.c.  of  water,  and  next  with  5  c.c.  of  sodium 
liisulphite  solution  (;!»!''  B.,  sp.  ar.  1-33).  The 
mixture  is  heated  j;radually  to  boilini?  and  kept 
1>oiUnR  till  no  further  colour  change  takes  place, 
then  filtered  rapidly,  cooled,  treated  with  0  c.c. 
of  hydrochloric  acid  (sp.  gr.  lUS),  and  kept  at 
W  C.  or  below  until  solid  no  longer  separates 
( i  to  2 — 3  hours).  The  precipitat'j  is  collected  on 
paper  in  a  Gooch  crucible,  washed  with  saturated 
■salt  solution  and  then  with  95%  alcohol  and  ether, 
and  dried  at  90"  C.  The  amiuo-derivativo  of  Il-acid 
thus  isolated  is  then  identified  by  means  of  the 
following  tests,  applied  in  each  case  to  a  fraction  of 
1  mgrm.  of  substance.  (1)  The  substance  is  boiled 
with  a  few  drops  of  40%  caustic  soda  solution  and 
diluted  with  1  c.c.  of  water  :  the  2-derivative  gives 
a  yellow  or  brown  colour,  the  7-derivative  a  green, 
and  the  2. 7-derivative  a  violet  colour  changing  to 
l)lue  ;  in  some  cases  it  may  be  necessary  to  boil 
the  diluted  solution.  (2)  The  substance  is  warmed 
with  two  or  three  drops  of  sulphuric  acid  of  sp.  gr. 
rS4  until  it  begins  to  turn  violet,  then  treated 
with  one  or  two  drops  of  0-5  %  sodium  nitrite 
solution,  cooled,  dUuted  with  0-5  c.c.  of  water, 
made  nearly  neutral  with  40  %  caustic  soda 
solution  and  then  treated  with  a  sUght  excess  of  a 
saturated  solution  of  sodium  carbonate  :  th6 
2-  and  7-derivatives  give  a  bluish  red  and  the  2.7- 
derivative  a  yellow  or  brown  colour.  (3)  The 
tsubstancc  is  dissolved  in  one  drop  of  a  saturated 
.solution  of  sodium  carbonate,  treated  with  one 
<lrop  of  concentrated  hytlrochloric  acid,  then 
diluted  to  0-5  c.c,  heated  to  boiling,  and  cooled. 
A  drop  of  the  solution  Ls  placed  on  filter  paper, 
■treated  with  a  drop  or  two  or  hydrogen  peroxide 
•solution,  and,  when  the  colour  development  has 
reached  its  maximum,  a  drop  of  40%  caustic  soda 
solution  is  added.  The  2-derivative  gives  a  brown 
or  yellow  colour  with  hydrogen  peroxide,  changing 
to  red  with  caustic  soda;  the  7-derivative  gives 
A  \-iolet  to  red  colour,  changing  to  white  or  cream- 
-coloured  ;  and  the  2.7-derivative  gives  a  blue 
colour  with  hydrogen  peroxide,  changing  to  red  to 
violet  with  caustic  soda. — A.  S. 

Deleclion  of  ^-twphlhol  in  lysol  arid  similar  prepara- 
lions.     Bodmer.     See  XIXb. 

Patents. 

Bindinn  compounds  for  briquettinq,  [road-makiti'j,} 
and  ihe  like.  A.  C.  Evans,  Hampton  Wick,  and 
P.  J.  Mitchell,  London.  Eng.  Pat.  19,933, 
Sept.  18,  1914. 

'CoAi.  tar  is  distilled  at  270'  C.  to  remove  the  Ught 
oils,  then  cooled  below  250"  C,  and  incorporated 
with  coal  dust  or  hydrocarbon  soot.  iVfter  being 
further  heated  to  at  least  270"  C,  until  the  volatile 
matter  has  been  expelled,  the  mixture  is  cooled 
rapidly  to  below  100°  C,  and  0-25  to  1%  of  sid- 
phuric  acid  (170°  Tw.,  sp.  gr.  1-85)  or  similar 
thickening  agent  added.  The  product  is  a  suitable 
binding  material  for  briquctting  if  2  J  to  15%  of 
coal  dust  or  soot  has  been  used,  and  for  road- 
making  if  up  to  30%  of  the  carbonaceous  material 
has  been  atldetl.  .Shale  oil  or  other  simil.ar  mineral 
oil  may  be  used  in  place  of  coal  tar. — F.  W.  A. 


hydrocarbons,       including 
— .      C.    Ellis,    Montclair. 


■Chlorinating  aromatic 
toluene  ;  Process  of  - 
N.J..  As.«^icnor  to  Chadeloid  Chemical  (!'o..  New 
York.  l.'.S.  Pat.  1,140.142.  .Tulv  13,  1915.  Date 
of  appl.,  Feb.  12,  1913.    Renewed  Nov.  27,  1914. 

A   roxTiNuofs    process    for   the    manufacture    of 

benzyl  chloride  consists  in  subjecting  a   mixture 

•of   toluene   and    phosphoriw    trichloride    vaxrours, 


containing  suflicient  i.hlorine  to  combine  with  25 
to  50%  of  the  toluene,  at  180'  to  220"  O.,  to  the 
action  of  ulti-a violet  Ught  ;  tho  benzyl  chloride  is, 
condensed,  and  the  mixture  of  toluene  and  phos- 

Ehorus  tricldoride  vapours,   to  which  toluene  has 
ecu  added,  again  treated  with  chlorine,  etc. 

— F.  \V.  A. 

Coal  tar  ;   Process  for  the  treatment  of .    G.  L. 

Davies  and  W.  E.  W.  Richards,  Loudon.  U.«. 
Pat.  1,148,011,  July  27,  1915.  Date  of  appl., 
July  18,   1910. 

Skk  Eng.  Pats.  10,908  and  19,081  of  1909  ;  tlus  J., 
1910,   1368. 

Production  of  a  liquid  fuel  and  illuminant  from  tar. 
Eng.  Pat.   10,383.     See  IlA.. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigotin  content  of  some  Japanese  indigoes.  S.  Sato. 
J.   Ind.  Eng.  Chem.,   1915,   7,  675— C7fj. 

In  the  primitive  method  of  manufacture  of  indigo 
used  in  Japan,  which  has  been  modified  but  little 
since  the  introduction  of  indigo  culture  in  that 
country  over  200  years  ago,  there  is  no  extraction 
to  separate  the  dye  from  the  plant  fibre.  An 
extraction  method  applicable  to  Japanese  con- 
ditions has  been  devised  by  N.  Nagai,  but  has  iwt 
yet  been  generally  adopted.  In  eight  samples  of 
commercial  Awa  indigo  the  moisture  ranged 
from  9-2  to  12-4%,  the  .ash  from  27-2  to  35-2%, 
and  the  indigotin  (Bergtheil  and  Briggs'  method  ; 
tliis  J.,  1899,  251  ;  1900,  734)  from  1-3  to  6-8%. 
A  sample  prepared  by  the  Nagai  process  gave 
3-2%  moisture,  33-3%  ash,  and  31-5%  indigotin. 
The  percentages  of  ash  and  of  indigotin  are  in  all 
cases  referred  to  the  dry  material. — A.  8. 

Note  on  identifying  amino-H-acids.  Hesse.  See  III. 

Phenolquinolinein  [indieator],  a  JiclcrocficHc  caialogue 
of  phenolphthalein.    Dox.   See  X.X.111. 

Patents. 

[Azo]  dyesluffs,  and  a  process  of  development  on 
^  the  fibre.     R.  B.   Ransford,  London.     From  L. 

Cassella  und  Co.,  Frankfort,  Germany.  Eng.  Pat. 

28,925,  Dec.  15,  1913. 

The  disazo-dyestull's  obtained  from  amiuoazo- 
compounds  and  amiuoaryl-8-hydroxy-1.2-uaphth- 
imidazolesulphonic  acids,  are  diazotised  on  the 
fibre  and  developed  with  phenyluiethylpyrazoloue, 
phenol,  o-  or  ?»-cresol,  or  resori  iuol.  The  developed 
dyeings  possess  yellowish  to  bluish  green  shades, 
and  are  fast  to  washing,  soap,  and  hght.  The 
components  used  for  the  aminoazo  compounds 
are  amines  of  the  benzene  and  naphthalene  series 
or  their  sulphonic  acids  as  first  components,  and 
primary  amines  containing  a  free  ;.>ara-position 
and  capable  of  being  coupled,  e.g.,  aminocresolether, 
a-  or  /5-naphthylamine-6-  or  7 -sulphonic  acid,  as 
middle  components. — F.  W.  A. 

[Azo]  colouring  matters  for  ivool ;    Manufacture  of 

new .       P.    A.    Newton,    London.       From 

Farbenfabr.  vomi.  F.  Bayer  und  Co.,  Leverkusen, 
Germany.    Eng.  Pat.  29,567,  Dec.  22,  1913. 

The  monoazo-dyestuiTs  obtained  by  combining 
diazotised  anthrauilic  acid,  its  homologues  or 
substitution  products,  with  2.5-amiuonaphthol-7- 
sulphonic  acid  or  its  alkyl  or  aryl  derivatives 
in  such  a  manner  that  the  azo-group  is  in  the  nucleus 
containing  the  amiuo-group,  are  combined  in 
alkaline  solution  with  diazotised  o-aminophenols  or 
their    derivatives.     The    dyestuft's    produced    dye 
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wool  red  to  violet-black  shades,  which  are  con- 
verted by  chroming  into  bluish-black  to  greenish- 
black  shades  very  fast  to  light,  alkalis,  acids, 
milling,  and  potting. — F.  W.  A. 

Azo  colouring  matters.  H.  Jordan  and  W.  Neelmeiei", 
Leverkusen,  Germany,  Assignors  to  Synthetic 
Patents  Co.,  New  York.  U.S.  Pat.  1,147,803, 
July  27,  1915.  Date  of  appl.,  July  7,  1914. 

New  yellow  dyestufCs  are  obtained  from  an  amino- 
benzoylamino-compound,  such  as  di-p-amino- 
benzoyl-/j-aniinophenylurea-disulphonic  acid,  and 
an  aminoarylpyrazoione,  such  as  l->/i-ainino- 
phenyl-3-niethyl-5-pyrazolone.  The  dyestnJT  pro- 
duced from  the  compounds  mentioned  gives  bright  i 
greenish-yellow  shades  on  cotton  which  are  made 
fast  to  washing  by  formaldehyde.  Wlien  diazotised 
on  the  fibre  and  developed,  the  dye  gives  orange 
shades  with  ;3-naphthol,  and  yellow  shades  with 
l-phenyl-3-methyl-5-pyrazolone,  which  shades  may 
be  discharged  with  hydrosulpidte  to  a  pure  white. 
On  treatment  with  zii\c  dust  and  acetic  acid  it 
gives  di-p-aniinobenzoyl-p-aminophenylurea-di- 
sulphonic  acid  and  l-9n-aniinophenyl-3-methyl-4- 
«,mino-5-pyrazolone. — F.  W.  A. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Cotton  as  Contraband  of  War.     Board  of  Trade  J.,. 
Aug.  26,   191.5. 

A  Royal  Proclamation,  dated  Aug.  20th,  1915, 
declares  that  raw  cotton,  cotton  Unters,  cotton 
waste,  and  cotton  yarn  will  be  treated  as  Absolute- 
Contraband. 


Cotton  ;  Action  of  mineral  aciJs  on  - 


Kanstord,  London.  From  L.  Cassella  und  Co., 
Frankfort,  Germanv.  Eng.  Pat.  17,319,  July  21, 
1914.   Addition  to  Eng.  Pat.  1443,  Jan.  19,  1914 

(this  J.,  1914,  743). 

Ax  aromatic  monoamine  is  heated  ^vith  l-amino-2- 
methylanthraquinone  and  sulphur  at  an  elevated 
temperature.  Fast  bluish  red  shades  are  obtained 
on  cotton  from  a  vat. — F.  W.  A. 

Leuco-compounds    of    colouring    inaitcrs ;     Manu- 
facture  of  dry .      J.   Y.   Jolinson,    London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
haten,  Germany.  Eng.Pat.  17,563,  July  24,1914. 

Dry  indigo  white  or  other  leuco-compound  may  be 
obtained  by  spraying  a  paste,  solution,  or 
suspension  into  a  current  of  air  at  100° — 125°  C, 
the  time  during  which  the  air  remains  in  contact 
with  the  leuco-compound  being  insufficient  for 
objectionable  oxidation  to  take  place.  Molasses 
or  other  substance  may  first  be  mixed  with  the 
leuco-dyestuff  paste. — F.  W.  A. 

Vat    colouring    matters    of    the    anthracene   series ; 

Manufacture  of .     J.  Y.  Johnson,  London. 

From  Baflische  Anilin  und  Soda  Faljrik,  Ludwigs- 
hafen,  Germanv.  Eng.  Pat.  1425,  Jan.  19.  1914. 
Addition  to  Eng.  Pat.  12,584,  May  29,  1913. 

See  Addition  of  Feb.  13,  1914,  to  Fr.  Pat.  458,949 
of  1913  ;    this  J.,  1915,  22. 

Vat  dtjestu^s  of  the  dihydro-\.2.2'.'\'-anlhraquinone- 
azine  [indanthrene]  series  ;    Mamifacture  of  finely 

subdivided  .       O.    Imray,    London.       From 

Farbw.  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst, Germany.  Eng.Pat.  9269,  April  14,1914. 

See  Fr.  Pat.  470,984  of  1914  ;   this  J.,  1915,  221. 

Vat  dyestuffs  ;    Finely-divided and  process  of 

making  same.  A.  Steindorff  and  R.  Welde, 
Assignors  to  Farbw.  vorm.  Meister,  Lucius,  und 
Briining,  Hoechst.  Germany.  U.S.  Pat.  1.145,934, 
July  13.  1915.   Date  of  appl.,  Apr.  9,  1914. 

See  Fr.  Pat.  470,984  of  1914  ;    this  J.,  1915,  221. 

Vat  dye;    Red .      W.   Bauer  and   A.   Herre, 

Opladen,  Germanv,  Assignors  to  Svnthetic 
Patents  Co.,  New  York.  U.S.  Pat.  1,147,778, 
July  27,  1915.    Date  of  appl.,  Oct.  6,  1914. 

See  Eng.  Pat.  7916  of  1914  ;    this  J.,  1915,  829. 


.     M.  Cohen. 
J.  Soc.   Dyers  and   Col.,   1915,   31,  162—165. 

The  concentration  of  acid  at  which  tendering  of 
cotton  fh'st  occurs  was  determined  in  the  case  of 
hydrochloric  and  sulphiuic  acids.  On  boiling- 
with  cotton  for  one  hour,  hydrochloric  p.cid  of 
l/128''o  and  upwards  incrpaf?es  the  copper  equiva- 
lent of  the  cotton  (Schwalbe,  this  J.,  1907,  548), 
whereas  siilphuric  acid  produces  no  appreciable 
effect  until  of  1/32%  concentration.  If  the  cotton, 
is  soaked  in  cold  acid,  diied,  and  then  heated  at 
120'  C  for  ten  minutes,  an  acid  of  as  low  a  strength 
as  1/400  °o  in  the  case  of  hydrochloric  acid,  and 
l/12S°o  in  the  case  of  sulphuric  acid  afl'ects  the 
cotton,  due  to  the  acid  becoming  concentrated  on. 
the  fibre.  The  increase  in  the  copper  equivalent 
corresponded  to  the  decrease  in  the  tensile  strength 
of  the  yarn. — F.  W.  A. 

Prizes  for  the  solutioH  of  problnns  connected  icith 
paper-making. 

The  Technical  Section  of  the  American  Paper  and 
Pulp  Association  offers  prizes  of  $100  for  the  best 
paper  on  each  of  the  following  subjects  : — 

(1)  The  causes  for  the  deterioration  of  Four- 
drinier  wires,  and  means  for  prolonging  the  Ufe  of 
the  wires. 

(2)  How  can  the  pitch  in  sulphite  pulp  h& 
ehminated  ? 

(3)  The  effect  of  the  order  and  time  of  adding^ 
alum,  rosin,  and  colom'  on  the  retention  of  colour. 

(4)  The  retention  of  various  mineral  fillers  used 
in  paper  making  and  their  effect  on  the  life  of  the 
machine  clothing  and  the  quahty  of  the  paper. 

The  papers  must  reach  the  office  of  the  Secretary 
of  the  Section  on  or  before  Dec.  31,  1916,  and  must 
not  ]3revionsly  have  appeared  in  print.  The 
authors  of  papers  must  be  resident  in  the  United 
States  or  Canada. 

Heating  of  cottonseed.      Its  caiises  and  prevention. 
Barrow.     See  XII. 

Patents. 

[Hem.p]  fibre  process.  H.  J.  Yoimg.  Cincinnati, 
Ohio.  U.S.  Pat.  1.146,987,  Julv  20,  1915. 
Date  of  appl..  May  5,  1913. 

Hemp  stalks  are  separated  from  the  rest  of  the 
plant,  crushed  length\\-ise  between  rollers  to 
facilitate  the  penetration  of  Uquid,  submerged  in 
a  2%  solution  of  alkah  at  200°  F.  (93°  C),  re- 
moved, rinsed  with  an  acidulated  solution,  passed 
tlu'ough  a  squeegee  to  eUminate  the  excess  of 
liquid,  dried,  sprayed  with  oil.  and  finally  broken 
transversely  to  permit  of  the  lilieration  of  the  fibre 
by  mechanical  means. — J.  F.  B. 

Fibre-plants;    Process   of  retting   and   lutgumminff 

.     B.  Loomis,  Hartford,  Conn..  Assignor  to 

Loomis  Utihsation  Co.,  East  Orange,  N.J. 
U.S.  Pat.  1,148.698,  Aug.  3,  1915.  Date  of 
appl.,  Jiily  23,  1912. 

Fibre-plants  are  crushed  to  express  the  contained 
juice,  then  extracted  with  warm  water  to  remove 
tannic  acid,  and  treated  with  a  mixture  of  the 
expressed  juice  and  a  solvent  for  fatty  acids. 
Gummy  and  resinous  substances  thus  separated 
are  removed   from   the  liquor,   and  the  latter  is 
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oirculntetl  repeatedly  tlirough  a  lieater  and  in 
lontact  with  tlie  mntorial,  until  retting  and  un- 
Kiuniiiing  nro  elTi-ctod.  The  Ii<iuoi'  is  then  run  oft" 
and  the  material  dried  by  a  current  of  warm  non- 
oxidising  ga.s. — A.  .S. 

Cellulose  or  ccllitloHe  compounds  ;   Manufacture  of 

tubultir    IhretidK    from    solutions    of and    of 

Cinni>ound  threads,  and  aiiiiaratwi  tlicrrfor. 
rourtaulds,  Ltd.,  London,  and  L.  P.  Wilson, 
Coventry.     Kng.  I'at.   I7,li15,  July  23,   1914. 

A  TUBlT.AU  threa<l  is  proilueed  hy  the  precipitation 
of  viscose  solution  passed  througli  an  adjustable 
annular  slit  sxuToundintc  a  central  perforated 
projection  of  the  required  shape,  immersed  in  a 
precipitating  bath  whicli  has  access  both  to  the 
inner  and  outer  siu'faccs  of  the  thread.  Com- 
pound threads  are  made  by  introducing  a  thread, 
which  may  he  formed  previously  in  the  same  bath 
and  may  l>e  dyed,  undyed,  or  twisted,  into  the 
interior  of  the  tubular  thread. — F.  Sp. 

Cellulose     tcaddinij  ;     Method     of    producing . 

Dr.  Degen  und  Kuth.  Diircn,  Germanv.  Eng. 
Pat.  24,183,  Dec.  IG,  1914.  Under  Int.  Conv., 
Dec.  1(5,  19ia. 

Dry  cellulose  pulp  I)oard  ma<le  in  a  paper-making 
machine,  and  hence  having  its  fibres  substantially 
parallel  to  one  another,  is  passed  over  several 
rollers  on  which  it  is  disintegrated  by  the  action 
of  i-otating  tools  acting  altern.ately  on  both  sides 
of  the  board  and  parallel  to  the  direction  of  the 
fibres.  Preferably  some  of  the  tools  rotate  clock- 
wise and  some  counterclockmse.  Cotton-wool 
may  be  a<lded  before,  during,  or  after  the  dis- 
integration in  order  to  produce  a  higl\ly  cohesive 
and  ab.sorbent  material.  The  disintegrated  mass 
of  fibres  is  passed  through  pressure  rollers  to  form 
a  fleece,  which  may  be  combined  with  alternate 
layers  of  cotton-wool  fleece. — F.  Sp. 

Insulating  material  [from  Zostcra  marina  fibre]. 
Method  of  producing  insulating  material.  H.  B. 
MacFarland  and  R.  J.  Shoemaker,  Chicago,  111. 
IT..S.  Pats.  (A)  1.14().189  and  (b)  1,146,190, 
July  13,  1915.     Date  of  appl.,  Nov.  26,  1913. 

(.\)  Fibres  of  Zosfcrn  jnnrina  are  mixed  with  3/7  of 
their  weight  of  hydrocellulosc,  which  has  been 
derived  from  the  fibres  of  the  plant  and  converted 
into  a  gummy  substance  by  hydrolysis,  and  the 
product  is  formed  into  a  felted  sheet  of  homogeneous 
texture  and  uniform  thickness.  (B)  The  plant 
is  treated  in  an  alkaline  solution,  and  the  fibrous 
residue  is  subjected  to  acid  treatiment  to  convert 
the  cellulose  into  a  gummy  product,  the 
substances  dissolved  out  by  the  treatments  being 
removed.  The  gunxniy  subst-ance  is  mixed  with 
plant  fibres,  which  have  been  treated  with  alkali, 
and  the  mixture  agitated,  drained,  and  pressed 
to  the  desired  form. — B.  N. 

Sheet  material  [paper  and  the  like'\  ;    Process  and 

apparatus  for  drying .   O.  Minion,  Brooklvn, 

N.Y.  U.S.  Pats.  (A)  1,147.808  and  (b)  1,147,809, 
July  27,  1915.  Date  of  appl.,  Oct.  6,  1914. 
(a)  The  material,  e.g.  moist  paper  from  the  wet- 
end  of  the  paper  machine  or  from  the  sizing  vat,  is 
pas.sed  through  a  bath  of  liquid,  such  as  mercury, 
which  is  without  action  on  the  material,  the  bath 
being  heated  to  a  temperature  sufTicient  to  evapor- 
ate the  moisture.  (B)  The  moist  material  is  passed 
continuously  through  a  vacuum  drying  chamber 
at  a  temperature  below  100°  C.  ;  the  chamber  is 
closed  at  the  entrance  and  exit  by  a  liquid  seal, 
e.g.  mercury,  which  has  no  action  on  the  material. 

—J.  F.  B. 

Silk  for  felting  ;    Manufacture  of .    G.  Diesser, 

Zurich,  Switzerland.  Eng.  Pat.  12,374,  May  19, 
1914.     Under  Int.  Conv.,  May  20,  1913. 

See  Fr.  Pat.  472,351  of  1914  ;   this  J.,  1915,  418. 


Osier  bark;    Process  for  treating .      E.   Petz, 

Zelechowitz.  Austria,  Assignor  to  Filzkork- 
fabrik  Ges..  Vienna.  U.S.  Pat.  1,1  IS, 401,  July  27, 
1915.   Date  of  appl.,  Feb.  21,   1914. 

See  Eng.  Pat.  6555  of  1914  ;   this  J.,  1915,  792. 
M'ood  ;    Treatment  of  - 


and  production  of  food- 
stuffs and  other  useful  products  llurcfrom.  .1. 
Konig,  .Miinster,  Westphalia.  Eng.  i'at.  8006, 
March  30,    1914. 

See  Fr.  Pat.  469,768  of  1914  ;    this  J.,  1915,  47. 
Fibrous  mxitcriaJs  ;    Manufacture  of  stratified- 


especially  for  chemical  and  elcclric-iftsulating 
purposes.  Meirowsky  und  Co.  A.-G.,  and  .M. 
Meirowskv.  Porz,  Germanv.  Eng.  Pat.  11,112, 
May  5,  1914. 

See  Fr.  Pat.  471,830  of  1914  ;    this  J.,  1915,  419. 

Paper;     Coated and   process   of   making   the 

same.  H.  Wrede,  Berlin.  Assignor  to  Corn 
Products  Refining  Co.,  New  York.  U..S.  Pat. 
1, 147,996.  July  27, 1915.  Oat  oof  appl., Nov.8, 1912. 

See  Eng.  Pat.  4706  of  1913  ;    this  J.,  1914,  349. 

Process  of  impregnating  textile  fabrics  ivith  rubber 
sohdion.    Eng.  Pat.  17,097.    See  XIV. 

Tunning  material  [from  waste  sulphite  lye]  and 
process  of  preparing  same.  V.H.  Pat.  1,147,24.5. 
See  XV. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Action  of  mineral  acids  on  cotton.    Cohen.    See  V. 

Patents. 

Textile  fibres  and  fabrics  ;    Protective  treatment  of 

.        F.    Ferrand,     Manchester.     Eng.    Pat. 

12,086,  May  16,  1914. 

Textile  fibres  or  fabrics  are  treated  with  a 
mixture  of  formaldehyde  and  a  sulphonated  fat 
or  oil  in  order  to  prevent  degradation  of  the  cellu- 
lose in  the  subsequent  boiling,  chemicking,  and 
bleaching.  Example  : — One  part  of  a  mixture  of 
10  parts  of  sulphonated  maize  oil  and  one  part  of 
40  °o  formaldehyde  is  added  to  1000  parts  of  water, 
and  in  the  liquid  thus  obtained  cotton  cloth  from 
the  loom  is  steeped  for  10 — 20  hours.  The  liquid 
may  also  be  forced  through  the  talnic  wound  on 
perforated  spindles.  The  treated  fibres  or  fabrics 
take  brighter  and  faster  shades  when  dyed  and  are 
more  amenable  to  subsequent  processes.  Loose 
cotton  so  treated  can  bi' more  highly  idtrated  than 
untreated   cotton. — F.  Sp. 

Bleaching  fabrics  in  open  form  ;    Process  for  ■ 


C.  Tailor.  Boston,  Mass.  U.S.  Pat.  1,146,461, 
July  13,  1915.  Date  of  appl.,  Nov.  11,  1914. 
The  fabric  is  saturated  with  chlorine  solution, 
passed  tlu-ough  caustic  soda  solutiou,  boiled  with 
caustic  soda  .solution  imder  slight  pressure,  and 
then  pas.sed  through  a  dilute  and  finally  a  stronger 
chlorine  solution,  being  squeezed  after  each  opera- 
tion.—F.  W.  A. 

Dyeing  by  the  simultaneous  uppliralion  of  tannin 
colouring  nuittcrs  and  tannin  to  llie  fibre  ;   Process 

for .    N.  Wosncsscnskv.  Prochoroff,  Russia. 

Eng.  Pat.  9052,  Apr.  9,  1914. 
Resorcinol  is  used  for  the  solution  of  the  ba.sic 
dyestuff  in  presence  of  tannin  alone  or  for  printing 
in  presence  of  an  antimony  salt.  The  dyeings 
are  in  every  respect  faster,  more  especially  to 
rubbing,  than  those  hitherto  produced. — F.  W.  A. 
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Dyeing  fabrics ;    Method  of  and  means  for 

Bradford  Dvers'  Association,  Ltd..  Bradford, 
and  E.  J.  Wilkinson.  Manchester.  Eng.  Pat. 
17,21.5,  July  21,  191i. 
Instead  of  passing  the  fabric  repeatedly  through 
the  dye-liquor  until  the  dyestuff  is  fixed,  the  im- 
pregnated fabric  is  kept  in  motion  in  a  separate 
enclosed  chamber,  which  may  have  been  freed  from 
au',  in  such  a  manner  that  the  moistvrre  and  sub- 
stances taken  up  are  evenly  distributed  throughout 
the  mass.  Suitable  apparatus  for  carrying  out  the 
operations  is  claimed. — F.  W.  A. 

Dyeing  piece  goods,  yarn,  or  raw  stock  ;   Apparatus 

for .       G.    W.    Johnson,    London.       From 

Uniform  Dyeing  ilachine  Co.,  Groveville,  X.J., 
U.S.A.  Eng.  Fat.  17,296,  July  21,  19U. 
The  apparatus  consists  of  a  vessel  divided  by  a 
vertical  partition  into  a  dye-vat  proper  and  a 
smaller  auxiliary  chamber.  The  walls  of  the  dye-vat 
support  removable,  superposed,  perforated  shelves. 
The  dve-vat  is  fitted  at  the  bottom  with  branched 
pipes  from  which  the  liquor  is  distributed  sideways, 
vdth  a  pump  for  circulating  liquor  in  either  direc- 
tion through  the  dye-vat  proper  and  auxiliary 
chamber,  and  with  a  waste-overflow  conduit  near 
the  top.  Means  are  pro\-ided  for  delivering 
cleansing  fluid  to  the  auxiliary  chamber,  and  there 
is  a  removable  gate  at  the  top  of  the  partition. 
Vertical  tubes  may  be  situated  in  the  middle  of  the 
dye-vat,  ha\-ing  a  vertical  slot  and  a  perforated 
cap  and  open  at  the  bottom,  so  that  dye-liquor 
and  wash-water  may  pass  through  the  goods 
between    the    shelves    in    the    dyeing    chamber. 

— F.  W.  A. 

Dyeing -machine.  J.  H.  and  D.  M.  Giles,  Taunton, 
Mass.  U.S.  Pat.  l,146.32i,  July  13,  1915.  Date 
of  appl.,  Aug.  28,  1914. 
The  dyeing-macliine  has  an  inner  and  an  outer 
set  of'  annular  stick-supporting  members,  and 
suitable  gearing  for  adjusting  the  relative  positions 
of  the  two  sets  and  thus  varying  the  distances 
between  the  sticks. — F.  W.  A. 

Warp  dyeing-machine.  J.  G.  King,  Burlington,  N.C. 
U.S.  Pat.  1,148,695,  Aug.  3.  1915.  Date  of  appl., 
June  19,  1913.  Renewed  Jan.  23,  1915. 
The  shaft  of  the  dye- vat  carries  spools  wliich  rotate 
individually.  Jleans  are  pro\-ided  for  drawing  aU 
the  warps  at  once  through  the  vat  and  round  the 
spools,  which  taper  from  the  ends  towards  the 
centre  ;  and  also  means  for  guiding  and  spacing 
the  warps,  including  relatively  fixed  elements 
co-operating  uith  the  warps  before  they  pass  on 
to  the  spools. — F.  W.  A. 


Vat-dyeing  ;     Process    of  - 


J.    C.    Hebden. 


Woollen  goods  ;  Treatment  of- 


A.  E.  Garrett, 


Providence,  R.I.,  Assignor  to  W.  R.  Peabody, 
Cambridge,  Mass.  U.S.  Pat.  1,148.966,  Aug.  3, 
1915.  Date  of  appl.,  Dec.  30,  1912. 
The  fibrous  material  is  immersed  in  an  alkaline 
solution  of  a  leuco-compound.  and  the  alkalinity 
of  the  bath  gradually  reduced,  thus  diminishing 
the  solubility  of  the  leuco-compound,  which  is 
hence  fixed  on  the  fibre. — -F.  W.  A. 

Bleaching  and  dyeing  textiles  ;  Apparatus  for . 

P.  J.  Grandsire.  Darnetal.  France.  U.S.  Pat. 
1,148.377,  Julv  27.  1915.  Date  of  appl.. 
JiUy  21,  1913.  " 

See  Ft.  Pat.  448,248  of  1912  ;  this  J..  1913,  423. 
Fast  shades  on  cotton  fibre  ;  Production  of - 


Sokal,  London.   From  Kalle  und  Co.  A.-G..  Bieb- 
rich,  Germany.     Eng.  Pat.  4656,  Feb.  23,  1914. 

See  Ger.  Pat.  275,660  of  1912  ;  this  J.,  1914,  828. 


St.  Alban.*.     U.S.  Pat.  K147.011,  July  20,  1915. 

Pate  of  appl.,  Oct.  0.  1914. 
See  Eng.  Pats.  29.512  of  1913  and  2394  of  1914  ; 
this  J.,  1914,  1006. 

[Aso]  diiestuffs  and  a  process  of  development  on  the 
fibre.     Eng.    Pat.    28,925.     See   IV. 

Process  of  making  a  novel  starch  product.  Article 
of  manufncmre.  U.S.  Pats.  1,148,453  and 
1,148,454.     See  XVII. 


VU.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALUC  ELEMENTS. 

Anim.onia  ;   Action   of  uranium  as   catalyst   in  the 

si/nthesis  of from  its  elements.     F.  Haber  and 

H.  C.  Greenwood.  Z.  Elektroehem.,  1915,  21, 
241—245.  J.  Chem.  Soc,  1915,  108,  u., 
443 — 444. 

Haber  and  Le  Rossignol  (compare  this  J.,  1910, 
485)  have  shown  that  ammonia  is  produced  when 
a  mixture  of  nitrogen  and  hydrogen  passes  over 
uranium  which  contains  carbon,  and  at  the  same 
time  the  uranium  takes  up  nitrogen  and  falls  to 
powder.  It  is  now  shown  that  when  a  mixture  of 
nitrogen  and  hydrogen  is  passed  over  uranium 
carbide  at  about  500^^  C.  and  under  high  pressure, 
uranium  nitride  is  formed,  the  major  portion  of 
which  dissolves  in  acids  with  the  formation  of 
ammonia,  whilst  a  small  portion  is  insoluble,  and 
is  only  decomposed  by  boiling  with  concentrated 
alkaU.  As  the  nitride  formation  proceeds,  the 
contact  material  falls  to  a  fine  powder,  and  after 
prolonged  use  forms  a  hard,  compact  mass,  the 
catalytic  action  increasing.  The  volume-time 
efficiency  of  the  lu-anium  catalyst  increases  very 
much  ^^•ith  increase  of  pressure.  A  small  scale 
apparatus  is  described,  based  on  apparatus  pre- 
%'iously  employed  for  the  preparation  of  pure 
ammonia  from  nitrogen  and  hydrogen. 

Potash  situation.     E.  Hart.     J.  Ind.  Eng.  Chem., 
1915,  7,  670—671. 

It  is  probable  that  in  the  near  future  a  consider- 
able amount  of  potash  will  be  obtained  from 
condensed  fume  from  cement  kilns.  A  sample 
obtained  from  this  source  was  found  to  contain 
t)4°i  of  potassium  sulphate  and  5%  of  potassium 
carbonate.  The  use  of  felspar  of  high  quality  for 
potash  recovery  would  not  be  profitable,  but  there 
are  available  large  quantities  of  lower  grade 
material.  In  the  district  near  Erwin,  Tenn.,  a 
plant  is  to  be  erected  shortly  to  treat  such  material 
by  heating  it  with  barytes  in  a  reducing  atmo- 
sphere. A  barium-aluininium-potassium  sihcate 
containing  about  36  °o  of  SiO ,  is  thus  formed  :  this 
is  run  into  water  whilst  molten,  the  granulated 
product  is  ground,  floateii  in  water,  and,  after 
setthng,  is  treated  as  a  paste  viith  the  requisite 
quantity  of  sulphuric  acid.  On  evaporation  and 
crystallisation,  the  solution  of  alum  and  aluminium 
sulphate  yields  alum  free  from  iron,  and  crude 
aluminium  sulphate  equal  in  value  to  that  made 
from  bauxite.  The  white  insoluble  residue  con- 
sists of  a  mixture  of  nearly  equal  parts  of  very 
finely  divided  barium  sulphate  and  siUca,  and 
after  ignition  can  be  used  as  a  jjigment  in  printing 
ink,  in  rubber  mixings,  and  as  a  coating  tor 
paper. — A.  S. 

Potash     from     Queensland    prickly    pear.     O.     C. 
Roberts.     Chem.    News,    1915,    112,   81. 

Efforts  are  being  made  at  Dulacca.  Western 
Queensland,  to  destroy  the  prickly  pear  pest  by 
means  of  arseiuous  chkiride.  and  to  recover  potash 
from  the  burnt  ashes.     The  yield  of  ash  (including 
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■wooil  aiihcs),  containiitG:  15  %  of  potash,  has  reached 
7  tons  per  acre.  Work  is  now  in  progress  on 
10,000  acres  of  infested  \arn\,  an>I  it  is  hoped  soon 
to  produce  potash  ia  con.-iideral)le  qur.ntity. 

Pholotropy  of  inornanic  systems.  Calcititn  sulphide 
sijslem.  J.  H.  Mourelo.  Comptes  rend.,  1915, 
161,  172—175. 

The  autiior  describes  two  scries  of  experiments 
with  calciuiu  sulphide  to  .sliow  tlie  colour  changes 
caused  by  exposure  to  light,  using  in  the  one 
series  :nahganeso  (01  to  U  001)1  grni.)  and  in  the 
other  manganese  and  Insiuutli  in  the  same  pro- 
portion, as  activating  materials.  The  substances 
were  prepared  by  mixing  100  grms.  of  pure 
calcium  carbonat*  (obtained  by  precipitating  the 
clUoride  with  sodium  carbonate)  with  01  grm.  of 
sodiuui  chloride,  003  grm.  of  sodium  carbonate, 
the  necessary  proportion  of  active  material  (man- 
g.aQese  or  manganese  and  bismuth),  and  flowei-s 
of  sulphur.  The  mixture  was  heated  to  300° — 
1000°  C.  for  four  hours,  and  on  cooling,  the  mass 
was  in  general  wlute,  sensitive  to  Ught,  but  not 
phosphorescent,  which  latter  fact  is  attributed  to 
the  high  temperature  of  formation.  The  experi- 
ments show  that  \vithin  three  minutes,  colours 
varying  from  reddish-violet  to  inten.se  violet  are 
produced  under  the  direct  influence  of  light.  In 
dift'used  hght  the  bodies  resume  their  white 
colour.  The  colour  is  formetl  with  01  grm.  of 
manganese  per  100  grms.  of  calcium  carbonate, 
and  its  intensity  is  augmented  as  the  proportion 
of  manganese  diminishes  as  far  as  0000 1  grm.  ;  if 
the  manganese  is  still  further  lessened  the  coloiu^ 
decrea.ses  in  intensity  and  soon  vanishes.  The 
colour  changes  are  due  to  the  presence  of  man- 
ganese ;  bismuth  intensities  the  colour  without 
altering  its  tint. — W.  G.  C. 

Sulphides  of  manganese.  V.  M.  Fischer.  J.  Russ. 
Phvs.  Cliem.  Soc.  1914.  46,  1481—1519.  J. 
Chem.  Soc,  1915,  108,  ii..  462 — 463. 

The  methods  given  in  the  text-books  for  preparing 
the  green  manganous  sulphide  rarely  give  positive 
results,  but  the  follo«-ing  procedure  is  invariably 
successful.  Ten  grms.  of  tetrahydrated  man- 
ganous chloride  or  a  corresponding  quantity  of  the 
sulphate  is  dis.soIved,  together  with  5  grms.  of 
ammonium  chloride,  in  25  c.c.  of  water  in  an 
Erlenmeyer  flask,  100  c.c.  of  25 — 29%  ammonia 
solution  being  then  added.  From  the  clear  solution 
thus  obtained,  the  rose-coloured  manganese  sul- 
phide is  precipitated  by  gi'adual  addition,  from  a 
dropping  funnel,  of  100  c.c.  of  cold  ammonium 
hydrogi^n  sulphide,  prepared  by  saturating  2-5  "„ 
ammoida  solution  with  hydrogen  sulphide  ;  during 
the  precipitation,  the  liquid  is  constantly  shaken. 
After  some  hours,  the  manganous  sulphide  will 
have  changed  completely  to  the  green  form,  which 
is  separated  by  filtration,  washed  with  dilute 
ammonium  hydrogen  sulphide  solution,  and  dried 
ia  a  current  of  hydrogen  at  110^  C.  Green  man- 
ganous sulphide  is  obtained  either  anhydrous 
or  in  a  hydrated  form,  the  content  of  water,  wluch 
varies  from  0  to  17°,,  (IH3O),  being  dependent  on 
the  concentration  of  the  ammonia,  the  presence 
or  absence  of  ammonium  chloride,  and  the  length 
of  time  during  which  the  precipitate  remains  in 
contact  with  the  mother  liquor.  Any  hydrated 
green  svdphide  becomes  anhydrous  if  left  long 
enough  in  the  liquid.  Manganous  sulphide  may  be 
precipitated  from  a  faintly  acid  solution  of  a  man- 
ganous salt  by  means  of  hydrogen  sulphide  if  the 
passage  of  the  gas  is  sufficiently  protracted  :  the 
precipitate  is  red  or  orange-red.  and  according  to 
the  degree  of  acidity  of  the  solution,  is  either 
anhydrous  or  hydrated  to  a  maximum  of  17°^,  of 
water.  Rose-coloured  manganese  sulphide,  formed 
on  precipitation  of  a  solution  of  a  manganous  salt 


by  means  of  an  alkali  sulplude.  is  amorphous.  This, 
and  also  the  red  variety,  are  converted  into  tln' 
green  moditication  l)y  trituration.  In  presence  of 
a  consideralde  proportion  of  sodium  hydroxide, 
addition  of  .soilium  sulphide  to  a  solution  of  a 
manganous  salt  gives  a  white  precipitate  having 
the  composition,  .MnS,3Mn(t)ll)..  (,See  also 
page  925.) 

Borates.  The  si/stem  Xa.O-B.Oi-H.O  at  60°  C. 
/.  U.  Sborgi  an<l  F.  Mecacci.  At'ti  K.  Accad. 
Lincei,  1915.  [v],  24,  i,  443 — US.  J.  Chem.  Soc, 
1915,  108,  ii.,  119. 

This  system,  which  wjvs  investigated  bv  Dukelski 
(this  J.,  1900,  757)  at  30^  has  been  studied  by  the 
authors  at  00"  C.  over  that  part  of  the  diagram 
where  the  solid  phase  lies  between  borii-  acid  and 
the  metaborate.  After  boric  acid,  the  stable 
phase  consists  of  Xa,0.5B  .O3.IOH  .O,  and^then  of 
NaoO,2Bj03,5H,0. 

Euteclic   systems ;     Application   of    the   viethod   of 

heating     to     the     investiijation     of    binary . 

New  application  of  the  method,  principally  to 
systems  containimj  mlicatcs.  X.  1.  Bezborodko. 
J.  Russ.  Phvs.  Chem.  Soc,  1914,  46,  1830 — 1874. 
J.  Chem.  .Soc,  1915,  108,  ii..  414. 

The  author  has  applied  the  method  of  heating 
to  the  determination  of  the  eutectic  points  of  a 
number  of  binary  systems  already  investigated 
by  the  cooling  method  by  various  authors.  The 
results  show  that  a  mechanical  nuxture  of  two 
compounds  in  the  eutectic  proportions,  when 
heated  comparatively  fapidly,  generally  begins 
to  melt  at  the  eutectic  temperatui-e.  In  order  to 
obtain  fusion  without  superheating,  such  intimate 
mixture  of  the  two  components  as  is  attained 
by  preliminary  fusion  and  slow  crystallisation  is 
unnecessary,  careful  mechanical  mixture  of  the 
finely  ground  components  being  suflicieut.  The 
method  is  applicable  to  the  determination  of  the 
eutectic  points  of  ndxed  salts,  and  also  of  mixed 
sulphides  and  silicates.  It  is  especially  suited  to 
the  investigation  of:  (1)  substances  which  dis- 
sociate at  high  temperatures,  such  as  (a)  silicates, 
principally  of  the  group  of  contact-metamorphic 
minerals,  and  other  compounds  unstable  at  high 
temperatures  lower  than  their  melting  points  ; 
(6)  silicates  and  other  compounds  imstable  at  their 
melting  points,  and  separating  into  new  com- 
ponents on  solidification  ;  (c)  sulphides  and  other 
components  dissociating,  with  evolution  of  gases, 
on  heating.  (2)  Silicates  exhibiting  a  tendency 
to  form  a  glassy  mass  on  solidilication. 

Ferrous  compounds  :  Contact  action  of  v:aier  vapour 

and    carbon    in    the    oxidation    of .       A.    G. 

Doroschevski  and  A.  J.  Bardt.    J.  Russ.  Phvs. 

Chem.  Soc,  1914.  46,  UitiO — 1070.  J.  Chem.  Soc, 

1915,  108,  ii.,  438. 
The  charcoal  used  in  the  industrial  purification 
of  alcoholic  liquids  is  always  stored  in  a  dry  place, 
exposure  to  moisture  resulting  in  a  loss  of  activity. 
In  absence  of  water  vapour,  ferrous  oxide  is  not 
oxidised  to  ferric  oxide  at  the  ordinary  tem- 
perature in  presence  of  carbon.  When  mixed  with 
carbon  and  placed  in  a  desiccator  over  water, 
ferrous  oxide  becomes  completely  oxidised  only 
after  some  months  at  room  temperature,  but  after 
some  days  at  39^ — 41°  C.  From  the  results  of 
experiments  on  the  oxitlation  of  ferrous  oxalate 
and  sulphate  in  presence  of  water  vapour  and  in 
presence  or  al>sence  of  charcoal,  the  authors  con- 
clude that  the  role  of  the  carbon  consists  in  intensi- 
fying the  catalytic  effect  of  the  water  vapour, 
and  that  the  alcohol  is  involved  in  the  reaction  of 
conjugated  oxidation.  Carbon  itself  undergoes 
oxidation  in  presence  of  water  vapour  at  com- 
paratively low  temperatures. 
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Sodium  selertnte  ayid  selenic  acid  ;    Preparation  of 

■ -.    J.  Meyer  and  K.  Hcider.    Ber.,  1915,  48, 

1154—1158. 

To  prepare  sodium  selenate.  seleniiim  dioxide  was 
cautiously  heated  in  a  porcelain  crucible  with 
somewhat  more  than  the  calculated  amount  of 
sodium  peroxide.  At  the  end  of  the  en.suing 
violent  reaction  the  product  was  dissolved  in  water, 
carbon  dioxide  was  passed  into  the  solution,  and 
after  filtration  and  concentration  on  the  water-bath, 
the  solution  was  allowed  to  crystalUse.  Re- 
ti-ystallisation  was  effected  above  30°  C.  to  ensure 
the  deposition  of  the  anhydrous  salt.  A  second 
recrystallisation  gave  piu'c  sodium  selenate.  The 
total  yield  was  about  80  °o-  By  evaporating 
selenium  dioxi<ie  suspended  in  the  calculated 
amount  of  30%  hydrogen  peroxide  to  dryness  on 
the  watcr-liath,  a  47%  yield  of  selenic  acid  was 
obta,ined  ;  the  yield  rose  to  70  %  upon  repeating  the 
operation  with  a  second  equal  amount  of  hydrogen 
peroxide.  The  most  favourable  conditions"  for  the 
anodic  oxidation  of  selenium  dioxide  to  selenic 
acid  are  represented  by  the  following  data  : 
3-2  grnis.  of  selenium  dioxide  dissolved  in  30  c.c. 
of  nitric  acid  (sp.  gr.  1-4)  ;  area  of  platinum  foil 
anode,  6  sq.  cm.  ;  cathode  of  jjlatinum  wire  ; 
temperature,  70" — SO'  C.  ;  current  2-5  to  3-5  amps, 
at  8  volts.  Tlie  process  was  accelerated  b>'  the 
presence  of  small  quantities  of  selenic  acid  ;  the 
current  efflciencv  rose  from  1  °^  (after  15  mins.)  to 
8-3%  (after  111  iuins.)  and  then  declined.— J.  E. 

Destructive     disfillatlon     of    Pacific     Coast     kelps. 
Hoagland.      See  IlB. 

Solubility  of  palladium  in  selenic  acid.     Palladous 
selenate.     Hradecky.     See  X. 

Determitiation  of  traces  of  carbon  monoxide  in  the 
air.     Gautier.      See  XIXb. 


Patents. 

SulpTiiiric  acid  ;    Manufacture  of - 


F.  Curtius 
und  Co.,  Diusburg,  Germanv.  Eng.  Pat.  28,550, 
Dec.  10,  1913.  Under  Int.  Conv.,  March  11,  1913.    } 

Purified  roa-sting  gases  are  introduced,  in  a  cold  \ 
or  relatively  cool  state,  into  a  system  of  towers. 
The  first  tower  is  preferably  liuUt  to  a  larger  scale 
than  usual  and  sprinkled  \\ith  luglily  concen- 
trated acid,  poor  in  nitric  acid  or  nitrosulphonic 
acid,  obtained  from  other  towers  of  the  series, 
not  acting  as  Gay  Lussac  towers. — P.  Sodn. 

Acid  sulphurous  preparations  ;    Apparatus  for  the 

manufacture  of .     P.  E.  Ooombs,    Au   Sable 

Forks,  N.Y.    U.S.  Pat.  1,147.376,  July  20,  1915. 
Date  of  appl.,  April  16,  1912. 

An  apparatus  for  burning  sulphur  con-sists  of  a 
chamber  containing  a  retort  into  which  molten 
sulphur  is  run  continuously  ;  a  jet  nozzle.  suppUed 
with  a  regulated  air  current,  and  in  open  com- 
munication with  the  retort  and  chamber,  directs  [ 
a  flame  jet  on  to  the  bottom  of  the  retort. — E.  H.  T.   j 

I 
Hydrochloric    acid  ;     Apparatus    and    process    for 

making .        H.    Howard,    Brookline.    Mass. 

U.S.  Pats.  1,145,897  and  1.145,898.  Julv  13,  1915. 
Date  of  appl.,  June  20,  1914.  ' 

S.\LT  is  carried  from  a  storage  vessel  by  means 
of  a  conveyor  sealed  by  the  salt  in  the  storage  ' 
vessel,  to  a  closed  mixing  chamber,  wherein  it  is 
mixed  mechanically  and  continuously  with  pre- 
determined quantities  of  sulphuric  acid.  From  this  j 
chamber  the  nuxture  passes  to  a  single-stage 
mechanical  salt-cake  furnace,  connected  ^vith 
an  absorption  svstem  for  the  hvdrochloric  acid.  I 

— E.  H.  T. 


Carbonic    acid    compounds    of   amm.onia ;     Manu- 
facture of .    j.  Y.  Johnson,  London.    From. 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen,. 
Germanv.  Eng.  Pat.  8703  of  1915  ;  date  of 
appl.,  Dec.  15,  1914. 

Amjionia  and  carbon  dioxide  are  introduced  ati 
ordinary  pressure  into  a  liquid  hydrocarbon,  e.g., 
petroleum  or  naphtha  oil,  or  other  indifferent 
liquid,  immiscible  \nth  water.  The  gases  may  lie 
dry  or  moist,  piu'e  or  diluted,  and"  the  heat  of 
reaction  is  removed  by  suitable  cooUng  means. 
The  products,  ammonium  carbamate,  and  carlionate 
or  bicarbonate,  separate  immediately  and  are- 
filtered  off.— E.  n.  T. 

Base-exchanging     bodies  ;       Manufacture     of  - 


P.de  Bruun,  London.Eng.Pat.  10,997, May  4,1914.. 

B.\SE-EXCHANGING  sulistances  are  produced  by 
precipitation  in  a  solution  in  which  chemically 
inert  substances,  preferably  of  a  porous  natui'e, 
such  as  hard  coke,  poi-ous  stone,  powdered  glass,, 
are  kept  in  suspension  by  mechanical  stirrinc. 
The  base-exchanging  substance  is  thus  deposited: 
uniformly  upon  tfie  inert  substance. — J.  H.  J. 

Base-e.rchan(jing     bodies  ;       Manufacture     of - 


W.  E.  Evans.  London,  and  E.  L.  Leblanc,  Paris. 
Eng.  Pat.  17,603,  Jul-y  25,  1914. 

An  autoclave  of  250  gaUs.  capacity  is  filled  with 
100  galls,  of  sodium  aluminate  .solution  of  20°  B. 
(.sp.  gr.  1-162).  It  is  then  closed  and  steam  is  blown 
in  until  a  temperatm-e  of  150°  C.  is  reached,  when 
sodium  silicate  solution  of  20"  B.  (sp.  gr.  1-162)  is 
pumped  in,  in  quantity  insufficient  to  combine  M-ith 
all  the  aluminate.  Tlie  temperature  is  maintained 
at  150°  C.  for  6  lirs.  A  hard,  fine  precipitate 
is  formed,  which  is  suitable  for  use  as  a  filtering 
medium.  Instead  of  using  steam,  the  autoclave 
may  be  heated  with  gas,  and  it  may  be  oscillated 
or  provided  \\\ih  an  agitator,  and  may  have 
a  filter  plate  near  the  bottom,  tlirough  wliich  the 
solution  may  be  filtered  and  the  precipitate  retained 
on  the  plate. — J.  H.  J. 

Aluminium  sulphate;     Manufacture   of - 


Boulton,  Clippens,  Scotland.    Eng.  Pat.  20,227, 
Sept.  26,  1914. 

Crude  ore  (oxidised  sh.ile,  china  clay,  etc.)  is 
treated  with  sulphuric  acid  and  the  liquid  placed 
in  a  vat  in  which  a  magnetised  steel  wire  framework 
is  immersed.  The  framework  has  ci'oss  Avires  of 
copper  from  which  zinc  rods  are  suspended. 
The  free  acid  is  neutrahsed,  and  iron  and  other 
impuritie.s  are  precipitated  by  the  action  of  the 
magnet ;  the  clarified  liquid,  on  evaporation,  yields 
crystals  of  pure  aluminium  sulphate.  The  process 
takes  6  hours  when  the  temperature  is  about 
100°  F.  (38°  C.).— E.  H.  T. 


Aluminium  oxide  ;   Manufacture  of  - 


Elektro- 


Osmose  A.-G.  (Graf  Schwerin  Ges. ),  Frankfort, 
Germany.  Eng.  Pat.  6727,  May  5,  1915.  Under 
Int.  Conv.,  May  8,  1914. 

Crude  alkali  aluminate  lye  is  treated  with  acid 
to  precipitate  the  aluminium  as  hydroxide,  and 
the  mixture  is  then  exposed  to  an  electric  current 
in  a  compartment  partitioned  off  by  diaphragms 
(made  preferably  of  viscose)  from  the  cathode  and 
anode  compartments.  For  example,  a  6"o  'ye  is 
made  neutral  to  phenolphthalein  with  sulphuric 
acid,  and  the  pulpy  mass  obtained  is  exposed  to 
a  current  of  8 — 10  amps,  per  sq.  dm.  and  10^ — 15 
volts  for  about  3  hours.  Aluminium  oxide,  in 
granular  form,  remains  between  the  diaphragms, 
and  pure  caustic  alkali  passes  to  the  cathode 
compartment. — F.  Sodn. 
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Alumina;   Method  of  making .    H.  T.  Kalmus, 

W.  L.  Savi'll,  inul  K.  B.  Blake,  Kingston,  Ontario, 
Assignors  to  Tlie  Exolon  Co.,  Cambriilgo,  Mass. 
U.S.  I'at.  1.1  18,092,  July  27,  1915.  Dateofappl., 
.Mar.  21,  1911. 

-\l.fMlNOrs  and  silitious  material  is  treated  w-ith 
sulphur  dioxide  and  water,  whereby  aUiniina  is 
dissolved  as  (in  unstable  eompouiul  (or  eoniimuuds) 
together  with  some  siliea.     Siliia  and  alumina  are 

f)recipitated    suceessively    from    the    solution    by 
loating  it,  with  agitation,  first  to  about  50°  C.  and 
subsequently  to  about  80"  C— E.  H.  T. 


Aluminittm  chloride  ;    Produclion  of  ■ 


.  F.  von 
Kiigeleen,  llolcombs  Kock.  Va.,  and  Ci.  O. 
Seward,  East  Orange,  N.J.,  Assignors  to  Virginia 
Laboratory  Co.,  New  York.  U.S.  Pat.  1,147,832, 
July  27,  1915.   Date  of  appl.,  Nov.  20,  1913. 

B.M"XITK  or  clay  is  mixed  with  sufTieient  carbon- 
aceous matter  to  reduce  iron  and  aluminium  com- 
pounds but  not  silicon  compounds.  The  mixture  is 
lieated  first  in  chlorine  to  below  .")00 '  0.  for  a  limited 
time  to  remove  iron,  and  subsequently  to  about 
W0°  C.  in  another  apparatus  to  convert  the  alu- 
minium into  chloride. — E.  II.  T. 


X-'yanogen    compounds ;     Production    of  - 


and 


a  fxirniice  for  rurryiiig  the  same  into  effect.    A.  R. 

Lindblad,  Ludvika,  Sweden.    Eng.  Pat.  22,852, 

Nov.  21,  191 -t. 
A  HEATED  nuxture  of  carbon  and  a  suitable 
metallic  compound,  such  as  potassiiim  carbonate, 
is  treated  with  nitrogen  in  an  electric  furnace  of  the 
type  described  in  Eng.  Pats.  4553  and  17,342  of 
1909  (this  J.,  1909,  1047,  1145;  1910,  95),  the 
furnace  having  a  shaft  and  a  melting  chamber 
in  wldch  there  are  free  spaces  between  the  charge 
And  the  brickwork  and  the  electrodes  penetrate  the 
charge  at  the  free  spaces,  so  that  the  body  of  the 
furnace  is  protected  from  the  current  and  the 
molten  alkali.  Nitrogen  is  admitted  near  the 
electrodes,  and  the  metallic  crmipound  is  charged, 
with  the  carbon,  through  tlie  shaft  or  is  introduced 
"directly  into  the  melting  chamber,  near  the  point 
at  which  nitrogen  is  admitted,  the  cyanogen  com- 
pounds formed  being  led  off  in  the  gaseous  state  at 
the  opposite  side  of  the  chandler  and  passed  to  con- 
densers. Uncondensed  gas  is  returned  to  the 
furnace,  and  part  of  it  may  be  forced  in  around 
the  electrodes,  to  prevent  condensed  products  from 
■caking  upon  them.  A  modified  design  allows 
the  cyanide  produced  to  react  with  steam  in  the 
upper  part  of  the  furnace,  .so  as  to  yield  ammonia  and 
caustic  alkali,  whicli  latter  sinks  with  the  carbon 
■of  the  charge,  to  be  utilised  afresh  ;  supplementary 
•electrodes  supply  heat  to  the  furnace  where  the 
f  yanogen  is  decomposed. — F.  SODX. 

Barium  chloride  ;    Process  of  vuilinr/ .     H.  A. 

Cardner,  Wasliington,  D.C.   U.S.  Pat.  1,11(1,491, 
July  13,  1915.    Date  of  appl.,  Jan.  20,  1915. 

B.KRIl'M  sulphate  and  calcium  chloride  are  fused 
togetlier  at  above  1000'  C.  until  acid  products  are 
evolved  and  the  melt  has  become  basic.  The 
iarium    chloride    is    then    extracted    with    water. 

— E.  II.  T. 

Potassium-bearing    minerals  ;     Process    of    treating 

.    H.  E.  Melkman,  Montreal,  Canada.     U.S. 

Pat.   1,148.850,  Aug.  3,    1915.     Date  of  appl.. 
May  21,   1915. 

The  pota.ssium  in  a  silicate  rock  is  converted  into 
soluble  salts,  by  introducing  the  pulverised  mineral, 
sodium  chloride,  ami  powdereil  carbon  into  a  bath 
of  concentrated  sulphuric  acid  at  about  200°  C, 
pulverising  the  product,  and  roasting  it  in  air  at 
1000°— 1150'  C— E.  II.  T. 


Ammonia  ;    Catah/lic  agent  for  use  in  producing 

.      C.   Bosch,   A.   Mitta.s.h,   and    II.   Wolf. 

Ludwigshafen,  and  (i.  Stern,  .Manidu'inx. 
Assignors  to  Badische  Ainlin  vmd  Soda  Kabrik, 
Ludwigshafen,  (Jermanv.  U.S.  Pat.  1,118,570, 
Aug.  3,  1915.    Date  of  appl.,  Dec.  24,  1910. 

See  Fr.  Pat.  425,099  of  1910  ;   this  J.,  1911,  1012. 

Purifjiing    liquids    which    contain    colloidal    silicic 

acid  as  an  impurity  ;    Process  for  .     II.  W. 

de  Stuckle.  Dieuze.'  Germany.  Eng.  Pat.  28.189, 
Dec.  6,  1913.   Under  Int.  Conv.,  Dec.  7,  1912. 

See  Pr.  Pat.  405,817  of  1913  ;   this  J.,  1914,  645. 

Padiiim  and  other  radioactive  sulistances  ;    Manu- 

fiiclurc.    isolation,    and   cnrichtniiit   of .      E. 

Ebler.  Heidelberg,  (iernianv.  Kng.  i'at.  28.41-1, 
Dec.  9,  1913.  Under  Int.  Cony..  Dec.  11,  1912. 
Ad.lition  to  Eng.  Pat.  2155  of  1912,  dated 
-Alarch  tj.  1911. 

See  Addition  of  Dec.  4,  1913,  to  Fr.  Pat.  440,236 
of  1912  ;  this  J.,  1914,  044. 

Radium,  mesnthorinm,  thorium,  and  other  radioactive 

substances  :    Prorcss  for  treating  ores  of .     E. 

Ebler.  Ileiilelberg,  (iermany.  Eiig.  I'at.  28.445, 
Dec.  9,  1913.    Under  Int.  Conv.,  Feb.   27,  1913. 

See  Ger.  Pats.  274,781  and  274,874  of  1913  ;   tliis 
J.,   1914,  789,  790. 

Padioactiie    solid    bodies:    Manufacture    of . 

Radiosen  Ges.  m.  b.  R.,  Berlin.  Eng.  Pat. 
28,757,Dec.l2,1913.UiiderInt.Conv.,Dec.l3,1912. 

See  Fr.  Pat.  466,015  of  1913  ;  this  J.,  1914,  644. 

Chromium    salts :     Mcmufacbire    of -.     J.     Y. 

Johnson,  London.  From  Badische  Anilin  imd 
Soda  Fabrik.  Ludwigshafen,  Germany.  Eng. 
Pat.  29,325,  Dee.   19,  1913. 

See  Fr.  Pat.  406,478  of  1913  ;  this  J.,  1914,  864. 

Silicate  of  alumina,  kaolin,  and  other  solid  inorganic 

matter  ;  Purification  of .     Prity,  Schniz,  jun., 

A.-G.,  and  II.  Gruber,  Leipzig,  Germany. 
Eng.  Put.  2309.  Jan.  28,  1914.  Addition  to 
Eng.  Pat.  10,129,  July  12,  1911. 

See  Fr.  Pat.  409,271  of  1914  ;  this  J.,   1915,  81. 

Sulphurous  ac'd  and  o.vides  ;  Process  of  ertracting 

from    sulphates.     A.     Bambach,     Cologne, 

Germany.     Eng.  Pat.  3174,  Feb.  6,  19U. 

See  Fr.  Pat.  470,652  of  1914  ;  this  J.,  1915,  282. 

Hydrosulphites  ;  Production  of  anhydrous from 

aqueous    hiidrosulphite    solutions.     Chem.    Fabr. 

Oriesheim-^EIektron,  Frankfort.  Germany.     Eng. 

Pat.  12.558.  May  21,   1914.     Under  Int.  Omv., 

Sept.  27,   1913. 
See  Ger.  Pat.  279,389  of  1913  ;  this  J.,  1915,  355. 

Base-exchanging  substances ;   Process  of  obtaining 

.     V.  Kobelt,  Berlin.     U.,S.  Pat.  1.147,515, 

July  20,  1915.    Date  of  appl.,  Jan.  19,  1914. 

See  Fr.  Pat.  467,«s7  of  1914  ;  this  J.,  1914,  938. 

Alkali  amide  ;  Process  for  the  manufnclure  of . 

B.  R.  St'ifert,  Radebeul,  and  W.  Leibrock, 
Dresden.  Assignors  to  Chem.  Fa,br.  von  Ileydeu 
A.-G.,  Radebeul,  Germany.  U.S.  Pat.  1.148.194, 
July  27,  1915.     Date  of  appl.,  Dec.  5,  1911. 

See  Ft.  Pat.  438,487  of  1911  ;  this  J.,  1912,  641. 

Jl'ldrogen  ;  Process  of  producing by  decom- 
posing steam.  J.  E.  Rousfield,  London.  From 
J.  Pint.sch  A.-O.,  Berlin.  Eng.  Pat.  28,904, 
Dec.  15,  1913. 

See  Fr.  Pat.  466,739  of  1913  ;  this  J.,  1914,  920. 
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Oxygen  ;    Process  for   obtaining  - 


•  by  fractional 


dislillalion  of  liquid  air.  L.  Simon,  Mannheim, 
Germany.  Enj;.-  Pat.  S0.076.  Dec.  31,  1913. 
Under  Int.  Conv.,  May  28,  1913. 

See  Ft.  Tat.  466,685  of  1913  ;  this  J.,  1911,  920. 

Oxygen  and  niirogeu  ;  Process  of  separatinq  air  into 

.     H.  Riinge.  Hanover,  Prussia.     Eng.  Pat. 

3420,  Feb.  10.  1914. 

See  Ft.  Pat.  469,793  of  1914  ;  this  J.,  1915,  29. 

Acid,   allcali,   neutral,   syrup  or  like  concentrating 
plant.     Eng.    Pat.    23,414.     See   I. 

Manufacture  of  sulphate  of  amnumia  and  piirificatioti 
of  coal  gas.     Eng.  Pat.  10,059.     See  IIa. 

Process  for  mantifarturing  castings  consulting  of  iron 
oxides  or  mixtures  of  iron  o.rides  icith  other 
metallic  oxides.     Eng.  Pat.   17,161.     See  X. 

Method     of    utilising     battery-tvaste.      U.S.     Pat. 
1,148,062.     See  XI. 


Vm.— GLASS;    CERAMICS. 

Porcelain  bodies  high  in  felspar  ;  Viscosity  of . 

A.  V.  Bleininger  and  C.  S.  Kinnison.  U.S. 
Bureau  of  Standards.  J.  Franklinlbist.,  1915, 
180,  232—233. 

Samples  of  porcelain  were  subjected  to  a  ten-sne 
stress  of  14-5  lb.  per  sq.  in.  at  a  series  of  tem- 
peratures between  1275°  and  1380°  C.  and  their 
elongation  was  measured'.  In  a  porcelain  con- 
taining 45%  of  clay,  the  greatest  elongation  is 
obtained  with  35  to  40%  of  felspar;  higlier  per- 
centages of  felspar  reduce  tlie  elongation.  A 
high  proportion  of  fclay  reduces  the  "elongation 
and  may  be  regarded  as  essential.  The  ertect  of 
flint  is  inappreciable.  In  each  case  the  cliange  in 
viscosity  ^wth  rise  of  temperature  is  irregular ; 
the  ware  softens  at  first,  then  passes  through  a 
rigid  state  and  does  not  commence  to  soften 
again  imtil  1345°  C,  above  wliich  distortion 
o  curs.  Porcelains  which  show  the  same 
fdongation  at  1388°  C.  differ  considerably  from 
each  other  between  1300°  and  1345°  C.  Between 
these  two  temperatures  the  greatest  rigidity  was 
shown  by  the  following  compositions  : — 


Clay 

Felspar 

Flint 

% 

% 

40 

30 

30 

45 

35 

20 

45 

50 

5 

50 

30 

20 

50 

50 

~ 

—A.  B.  S. 
Clays  ;  Vse  of  sodium  salts  in  the  purification  of- 


and  in  the  casting  process.  A.  V.  Bleininger. 
U.S.  Bureau  of  Standards.  J.  Franklin.  Inst., 
1915,  180,  225—227. 

Kaolin  clays  may  be  unproved  by  the  addition 
of  a  small  amount  of  caustic  soda  or  a  mixture  of 
caustic  soda  and  water-glass  to  the  water  used  for 
washing.  The  colour  is  improved  except  in  clays 
containing  ferric  oxide.  In  Schwerin's  electro- 
osmosis  process,  the  real  featiae  is  the  preliminary 
treatment  with  caustic  soda  or  other  electrolyte"; 
electro-osmosis  plays  no  part  in  the  purification 
of  the  clay,  but  merely  regulates  the  density  of 
the  deposit  on  the  positive  electrode.  The  effect 
of  caustic  soda  and  of  water-glass  on  the  viscosity 
of  clay-shps  varies  with  the  nature  of  the  day, 
but    water-glass    effects    a    greater   jeduction    in 


viscosity  than  does  sodium  carbonate.  Air,  en- 
trapjied  when  the  slip  is  prepared,  has  a  marked 
effect  on  the  viscosity  and  must  be  removed  by 
stirring.  The  viscosity  of  slips  made  of  several 
clays  is  irregular.  Ball  clay  is  particularly 
objectionable  in  a  sMp  to  be  used  for  casting. 

—A.  B.  S. 

Patents. 

Quartz  or  silica;    Articles  of and  means  for 

the  production  thereof.  P.  L.  Pfanenschmidt, 
Dewsbury,  and  W.  B.  Woodhouse,  Leeds. 
Eng.  Pat.  420,  Jan.  7,  1914. 

Large  sheets  of  fused  silica  are  made  in  an  electric 
furnace  provided  with  a  number  of  resistances 
of  constant  length,  connected  in  parallel  or  in 
series,  or  in  a  combination  of  both,  and  arranged 
so  that  they  are  readily  accessible  and  can  be 
withdraAvn  simultaneously  and  the  product  can  be 
quickly  handled.  ■  The  furnace  is  provided  with 
adjustable  lining  blocks  whereby  the  thickness  of 
the  sheet  miay  be  varied. — W.  C.  H. 

Glass  :  Methods  of  making  air-tight  joints  between 
metal  {xcires]  and .  The  British  Thomson- 
Houston  Co.,  Ltd..  London.  From  Allegem. 
Elektricitats-Ges.,  Berlin.  Eng.  Pat.  1056, 
Jan.   14,   1914. 

The  leading-in  wires  consist  of  a  core  sheathed 
with  a  material  having  a  different  coefficient  of 
expansion.  The  relative  proportions  of  the  core 
and  the  cover  vary  within  a  short  length  of  the 
compound  wire,  so  that  at  one  point  at  least  the 
compound  wire  will  have  the  same  coefficient  of 
expansion  as  the  glass.  The  ratio  of  covering 
material  to  core  may  be  varied  by  hammering 
or  compressing  the  compound  wire  at  one  or  several 
places  \rithin  the  range  of  the  seal. — W.  C.  H. 

Glass-furnace.     L.  Steelman,  MiUyille,  N.J.     U.S. 

Pat.    1,145,815,   July  6,   1915.     Date  of   appl.,. 

March  30,  1912. 
The  furnace  is  provided  with  a  main  tank  and. 
an  auxiliary  tank,  and  with  a  spout  leading  from 
the  main  tank  and  disposed  in  the  glass  in  th& 
auxiliary  tank.  The  molten  glass  flows  from  the 
main  tank  into  tlie  spout  at  a  point  below  the  level 
of  the  glass  in  the  latter.  The  spout  extends 
upwaixls  to  the  level  of  the  glass  in  the  main  tank 
and  affords  a  gathering  point.  Sui'plus  glass  lifted 
during  the  gathering  operation  flows  into  an  over- 
flow chamber  surrounding  the  spout,  and  thence 
thi>ough  a  discharge  spout  to  a  pocketed  conveyor 
wheel,  which  returns  it  to  the  main  tank. — W.  C.  H 


Clay  ;     Method   of   treating  - 


J.   L.    Musser, 


Lancaster,  Pa.  U.S.  Pat.  1,147,114,  July  20, 
1915.  Date  of  appl.,  Aug.  31,  1911.  Renewed 
Dec.  12,  1914. 
The  clay  pulp  is  decanted  to  remove  heavy 
impurities,  and  then  heated  to  expand  the  particles, 
theUght  particles  thus  separated  being  decanted  off. 
The  residual  heated  pulp  is  subjected  to  reduced 
pressure  and  then  dried. — A.  B.  S. 

Kiin  tor  burning  clay  products  and  the  like.  G.  W. 
Ogan,  Danville.  111.  U.S.  Pat.  1,147.117,  July  20, 
1915.     Date  of  appl.,  Jan.  3,  1914. 

A  sejo-continuous  kiln  in  wliich  the  heating  gases 
enter  and  leave  each  chamber  through  openings 
in  the  floor,  the  chambers  being  connected  by 
flues  beneath  the  floor. — A.  B.  S. 

Corundum ;     Apparatus    for    the    manufacture    of 

artificial .    E.  Gerbel-Strover,  AVestminster. 

Eng.  Pat.  10,287,  Apr.  25,  1914. 

Alumina  is  fused  in  metal  tubes  made  of  two  semi- 
cylindrical  parts  hinged  at  one  side  and  secured 
together,  a  series  of  these  tubes  being  connected 
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vprtically  to  form  a  ooluinn.  A  set  of  electrodes 
eiipplietl  with  polyjihase  current  ilcpoiids  into  the 
uppermost  tube  ami  is  rotated  in  order  to  facilitate 
the  complete  fusion  of  the  charge.  The  fused 
material  s<ilidifies  in  the  lower  tubes,  and  the  lowest 
one  is  opened  <tnd  removed,  leavinjr  a  portion 
of  the  solidified  ma.ss  exposed:  this  is  broken 
otT,  and  an  empty  tube  is  ,idded  at  the  top 
of  the  column  to  receive  a  further  quantity  of 
alumina. — II.  H.  S. 

Abraisirr  ;      Elccir'w     iurnncc  ■ 


■  and    method    of 

making  samr.    H.  T.  Kalnnis.  Brookline,  Mass., 

.\ssijrnor  to  The  Kxolon  Co.,  Cambridge.  Mass. 

r.S.  Pat.  1,1  19,01)1,  Aug.  3,  1915.    Date  of  appl.. 

June  11,   1915. 

Aluminous  material  containing  magnesia,  titania, 

etc.,  is  mixed  with  carbon  and  fused  in  an  electric 

furnace,  the  temperature  being  controlled  so  that 

only  impurities  other  than  those   mentioned   are 

reduced.    The  reduced  impurities,  c.fi..  fiTi-osilicon, 

etc.,     are     separated,     leaving    a     fused     alumina 

abrasive  containing  magnesia  and  titania. — A.  B.  S. 

Ceramic  aryillaccons  7/>atcrials :  Method  of  preparing 

.      K.   Tuschhotf.   Deutsch-Lissa,   Germany. 

Eng.  Pat.  29,421,  Dec.  20,  1913. 

Ske  Ft.  Pat.  473,001  of  1913  ;    this  J.,  1915,  493. 

Ovens  or  kilns  for  annealing  iron  eastings,  for 
burning  bricks  and  potteri/  icarc.  and  for  similar 
uses.     Eng.  Pat.  1(5,970.  '  Sec  X. 


IX.— BUILDING  MATERIALS. 

Wood    prenervalives ;      Toxicity     of     various . 

R.  M.  Fleming  and  C.  J.  Humplirey.     J.  Ind. 
Eng.  Chem.,  1915,  7,  052 — Oub. 

t'oMPAK.\TivE  tests  of  the  toxicity  of  a  number  of 
wood  preservatives  were  ma<ie  on  the  fungus, 
Fomes  atmosus,  Fr..  in  a  nutrient  agar  medium  bv 
the  Petri  dish  metliod  (Bull.  145  and  227,  U.S. 
r>ept.  Agric.)  ;  cultiu-es  of  the  fungus  from 
2  to  3  weeks  old  were  used,  older  cultures  bebig 
less  resistant.  The  results  of  the  tests  indicate 
that  beechwood  creosote  is  two  to  three  times 
as  effective  as  an  average  grade  of  coal  tar  creosote 
taken  as  standard.  "Preservol"  (probably  a  mixture 
of  pyroligneous  acid  and  wood  tar),  hardwood  tar, 
and  tar  from  wood  of  Douglas  fir  are  abf>ut  one- 
halt,  and  ".Spirittine  ■■  (creosote  from  soft  wood) 
about  one-tldrd.  as  effective  as  coal  tar  creosote. 
The  fractions  of  b.pt.  215°— 305°  C.  contain  the  ! 
more  highly  toxic  constituents  of  coal  tar  creosote, 
•with  the  possible  exception  of  the  phenolic  com- 
pounds present  in  lower-boiling  fractions.  Dis- 
tillates from  water-gas  tar  are  less  toxic  than  coal 
tar  creosote.  Zinc  sulphate  compares  favorably 
with  zinc  chloride.  Bruening  and  Marnietschke's 
preservative  (f^i"o  zi"^'  cliloride  plus  3J% 
aluminium  sidphate)  is  about  as  effective  as  zinc 
chloride  alone.  "  Holzhelfer  "  (a  partial  emulsion 
of  zinc  chloride,  creosote,  and  a  small  amoimt  of 
copper)  is  nuich  less  effective  than  zinc  chloride. 
Petroleum  oils  have  little  orno  toxic  action. — A.  S. 

Patents. 
Arlificial  skinc  slabs;    Manufacture  of - 


■  A. 
Riime,  Butzbach,  Germanv.  Eng.  Pat.  28,417, 
Dec.  9,  1913. 

Hydrate  [hydroxide]  of  calcium,  magnesium,  or 
other  alkaline  earth,  is  mixed  with  mineral  filling 
materials  and  colouring  matter,  and  the  mixture  is 
formed  into  slabs  in  polished  steel  moidds  mider 
pressure.  The  slabs  are  suspended  \ertically 
during  treatment  with  carbonic  acid,  so  that  their 
own  weight  causes  them  to  retain  their  shape. 
They  are  then  polished  to  produce  a  marble-like 
appearance  of  the  surface. — H.  H.  S. 


Kilns  for  burning  cement,  ores,  and  like  materials ; 

Rotary .       G.    Polysius,    Dessau,    Germany. 

Eng.   Pat.   17,146,   .July  20,   1914.      Under  Int. 

Conv.,  July  18,  1913. 
In  rotary  kilns  adapted  to  burn  powdered  fuel, 
and  in  which  the  burning  and  cooling  are  effected 
iu  the  same  rotating  tube,  the  mizzle,  which  com- 
prises a  fuel  and  an  air  pipe,  one  within  the  other, 
IS  movable  in  a  longitudinal  direction  fi>r  the 
purpose  of  varying  the  length  of  the  heating  and 
cooling  zones. — II.  II.  S. 

Preservative ;     Method   of   treating   materials    with 

liquid .     II.  S.  Loud,  New  York.     U.S.  Pat. 

1,147,635,  July  20. 1915.Date  of  appl. .Jan.l  1,1915. 

Wood  or  other  porous  material  is  covered  with  a. 
flowing  film  of  a  licjuid  preservative  and  then 
svibjected  to  air  under  pressure.  The  liquid  and 
air  may  be  applied  alternately  or  commingled. 

—A.  B.  S. 

Wood  fire-resisting  :  Method  of  rendering — ■.  H.  A. 
Gardner,  Washington.  D.C.  TT.S.  Pat.  1.148,013, 
July  27,1915.  Date  of  appl.,  Nov.  (>,  1913. 
Wood  is  rendered  fire-resisting  by  the  application 
of  a  coating  of  soluble  silicate  or  aluniinate  and 
subsequently  treating  the  coating  with  a  substance, 
such  as  oleic  or  other  organic  acid,  which  will 
decompose  it,  making  it  insoluble  and  waterproof. 

—A.  B.  S. 

Cementilious     material ;       Manufacture     of . 

Alpine  Maschinenfabr.  Ges.  m.  b.  H.,  vorm. 
Holzh.auersche  Maschinenfabr.  Ges.  m.  b.  H., 
Augsburg,  and  F.  M.  Meyer.  Saarbriicken, 
Germanv.  Eng.  Pat.  1438,  Jan.  19,  1914.  Under 
Int.  Conv.,  Feb.  8,  1913, 

See  Ft.  Pat.  466,859  of  1913  ;    this  J.,  1914,  961. 

■  and  process  of  prodiwimt 


Wood  ;  Impregnated  - 

the  same.  R.  A.  Marr.  Assignor  to  American 
Wood  Encvsting  Co..  Norfolk,  Va.  Re-issuo 
No.  13.952. ■Julv'^27.  1915  (date  of  appl..  June  10, 
1915)  of  U.S.  Pat.  1,121.044,  Dec.  22,  1914. 

See  Eng.  Pat.  2084  of  1914  ;    this  J.,  1914,  867  ; 
also  this  J.,  1915,  82. 

Binding   cmnvounds  for   hriquetling   [road-making] 
and  the  like.  Eng.  Fat.  19.933.   See  lU. 


X.- METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY, 

Oxggcn  ;  Possible  applications  of in  metallurgy. 

Oxygen  blast  for  the  iron  blast  furnace.  [Pro- 
duction of  high-percentage  fcrrosilicon.]  3.  E. 
Johnson,  jun.  ISull.  Min.  and  Metall.  Soc.  of 
America,  1915.  8,  No.  2.  .Met.  and  Chcm.  Eng., 
1915,  13,  483—484. 
The  efflciencv  of  a  blast-furnace  depends  not  only 
on  the  total  quantity  of  heat  developed  by  com- 
bustion of  the  fuel,  but  also  on  the  temperature 
at  which  the  heat  can  be  supplied  (compare  Howe, 
this  J.,  1913,  182).  The  author  has  calculated  the 
quantities  of  heat  (B.Th.U.  per  lb.  of  coke  con- 
taining 85%  fixed  carbon)  which  can  be  supphed 
at  various  critical  temperatures  by  burning  the 
fuel  with  a  dry  air  blast  at  1000°  F.  (538'  C.)  or 
with  a  mixture  of  equal  weights  of  oxygen  and 
nitrogen  at  70°  F.  (21  °  C).  For  a  critical  tempera- 
ture of  2200°  F.  (1204°  C.)  these  quantities  are 
2270  B.Th.U.  for  the  dry  air  blast  and  2050  B.Th.U. 
for  the  50%  oxgyen-nitrogen  mixture,  whilst  for 
3200"  P.  (1761°  C.)  the  coiTesponding  figures  are 
970  and  2150  B.Th.U.  respectively.  For  the 
critical  temperature  of  an  iron  blast-furnace  using 
coke,  i.e.,  about  2750°  F.  (1510^  C),  the  quantities 
are  1000  B.Th.U.  for  the  hot  air  blast  and  2400 
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B.Th.U.  for  the  50%  oxygen,  so  that  an  ore  which 
requires  2100  lb.  of  coke  with  ordinary  hot  dry  blast 
would  require  only  1400  lb.  with  a  50%  oxygen 
blast  at  the  ordinary  temperatvire.  Tlie  reduction 
of  the  coke  consiimption  by  using  a  50%  oxygen 
blast  would  be  still  greater  in  the  manufacture  of 
ferromanganese  and  ferrosilicon,  where  a  higher 
critical  temperature  is  required,  and  it  should  be 
possible  also  to  produce  ferrosilicon  containing  more 
than  15%  Si.  whicli  is  the  highest  concentration 
at  present  attainable  in  the  blast-furnace. — A.  S. 

Vanadium  from  oxide  to  sled.  W.  F.  Bleecker 
and  W.  L.  IMorrison.  Met.  and  Chem.  Eng.,  1915, 
13,  492—194. 

The  losses  occurring  in  the  manufacture  of 
vanadium  steel  by  methods  involving  the  inter- 
mediate production  of  ferro-vanadium  are  dis- 
cussed, and  it  is  concluded  that,  according  to 
present  practice,  little  more  than  60°;,  of  the 
vanadium  initially  employed  is  actually  recovered 
in  the  finished  alloy.  In  the  direct  method  now 
described,  a  mixture  of  calcium  vanadate  (or 
other  vanadium  compound)  witli  a  small  propor- 
tion of  iron  scale  and  sufficient  sihcon  (or  alumin- 
ium) to  allow  an  excess  of  10  %  above  the  theoretical 
quantity,  is  added  to  the  bath  of  molten  steel  ;  the 
proportion  of  silicon  in  the  mixture  is  increased  for 
an  open-hearth,  and  decreased  for  a  crucible  charge 
and  the  iron  scale  wholly  or  partly  omitted  in  the 
former  case.  Examples  are  given  showing  the 
greater  efficiency  of  the  direct  method  as  com- 
pared with  the  older  processes. — W.  E.  F.  P. 

Arsenical-antlmonial  stilphide  [aold]  ore  ;  Treatment 

of •.    K.  B.  Moore  and  H.  R.  Edmands.     J. 

Chamber   of   JMines,   W.   Australia,   Feb.,    1915. 
Met.  and  Chem.  Eng.,  1915,  13,  508 — 509. 

From  sulphide  ore  containing  Fe  S-3,  Sb  0  21,  As 
0-96,  S  5-62,  MgO  2-74,  ALO3  202,  CaO  3-30%, 
and  gold  to  tlie  value  of  53s.  per  ton  (the  remainder 
being  insoluble  matter,  water,  etc.),  tlie  maximum 
extraction  obtained  by  ordinary  methods  (amal- 
gamation, cyanidation,  concentration,  etc.)  wa-- 
about  50%.  In  the  method  adopted,  the  finely- 
divided  (practically  150-mesh)  ore  is  roasted 
sufficiently  to  liberate  the  gold  from  the  sulphides, 
then  mixed  with  oxidised  ore,  and  the  mixture 
agitated  with  a  solution  of  sodium  cyanide  and 
filtered  under  reduced  pressure.  The  ore  not  being 
dead-roasted,  lead  acetate  is  added  to  the  solution 
to  remove  soluble  sulphides,  and  the  gold  is 
finally  precipitated  by  means  of  zinc  dust.  The 
average  extraction  exceeds  84%.  the  consumption 
of  sodium  cyanide  being  about  1  lb.,  and  the 
total  cost  9s.  per  ton.  The  loss  of  gold  durii<g 
roasting   rarely    exceeds   3°o. — W.  E.  F.  P. 

Silver  extraction  [b;/  cyanide]  ;   Effect  of  lead  acetate 

and  zinc  salts  on .    C.  R.  Morris.    Eng.  and 

Min.  J.,  1915,  100,  189—190. 

In  cyaniding  sulphide  ores,  the  addition  of  lead 
acetate  gave  a  slightly  better  extraction  with 
fresh  solutions,  but  a  slightly  lower  one  with  Tnill 
solutions  containing  zinc  :  in  a  mill  test,  the 
omission  of  lead  acetate  increased  the  extraction 
by  3-2%,  and  the  zinc  content  of  the  solution  was 
reduced  ;  the  lead  salt,  by  preciijitating  soluble 
sulphides,  causes  an  accumulation  of  zinc  in  the 
liciuor,  which  retards  the  rate  of  extraction.  There 
should  be  only  sufficient  lead  or  zinc  salt  in 
solution  to  precipitate  the  alkali  sulphides. — W.R.S. 

Nickel  on  iiickcl-pluted  surfaces  ;  Rapid  method  for 

dctennininy    the    amount    of .     M.     I'ontio. 

Comptes  rend.,  1915,  161,  175—177. 
TirE  method   is  dependent  upon  the   time  taken 
for  mixed  acids  to  dissolve  the  nickel   and   reach 
tho  underlying  metal.     The  nickel-plated  material 
is  dipped  in  concentrated  sulphuric  acid,  waishetl. 


and  dried,  and  one  drop  of  an  acid  reagent  (nitric 
acid  of  36^  B.,  10  c.c,  hydrochloric  acid  of  22^  B., 
20  c.c,  hvdrogen  peroxide,  20  c.c,  water  50  c.c)  is 
dropped  on  it.'  This  is  left  for  two  minutes,  and 
one  drop  of  ammonia  added  and  left  for  another 
minute.  Tlus  mixture,  viewed  on  a  white  surface, 
should  not  be  blue  in  colour  it  the  article  is  nickel- 
plated  on  copper,  nor  bro^Ti  or  yellow  if  nickel- 
plated  on  iron.  The  three  minutes'  contact 
corresponds  to  a  minimum  covering  of  1  mgrm. 
of  nickel  per  sq.  cm.  on  copper,  and  4  mgrms.  per 
sq.  cm.  on  iron  coppered  before  plating.  Silver 
plating  on  copper  can  also  be  tested  in  a  similar 
manner. — W.  G.  C. 


Lead ;      Physico-chertiical      studies     on  - 


E. 


Cohen  and  W.  D.  Helderman.  Z.  physik.  Chem.. 
1915,  89,  733-741.  J.  Chem.  Soc,  1915,  108, 
ii.,  450 — 457.  (Compare  this  J.,  1910,  94.) 
The  mean  value  of  six  determinatioas  of  the  sp.  gr. 
at  2o°/i°  C.  of  lead  wliich  contained  not  more 
than  0001%  Cu  and  00006%  Fe  was  11-3299. 
When  this  pure  lead  is  suspended  in  a  40  %  solution 
of  lead  acetate  which  contains  100  c.c.  of  nitric  acid 
(sp.  gr.  1-16)  per  litre,  small  ridges  appear  on 
the  metal  in  a  few  days,  which  indicate  that  it 
has  contracted.  No  evolution  of  gas  takes  place, 
so  that  the  change  is  a  phvsical  one.  The  product 
formed  at  15°,  50°,  and  '25°  C.  has  a  density  of 
11-3415,  11-3129,  and  11-3283  respecti-s'ely.  DUat- 
ometric  measiu-ements  lead  to  the  view  that  the 
changed  lead  is  made  up  of  several  aUotropic  forms. 

Aluminium;     Preparation    of from     Bnssian 

minerals.  N.  Puschin,  E.  Dischler,  and  ^I. 
Maksimenko.  J.  Russ.  Phvs.  Chem.  Soc,  1914, 
46,  1347—1365.  J.  Chem."  Soc,  1915,  108,  ii., 
459—460. 

When  a  current  density  of  2 — 3  amperes  per  sq.  cm. 
of  the  anode  surface,  and  a  fused  mixture  con- 
taining about  40  mol.  %  of  aluminium  fluoride, 
are  employed,  and  alumina  is  added  periodically 
to  the  mixture,  the  extraction  of  aluminium  may 
be  carried  on  continuously  for  a  long  time,  the 
yield  approximating  to  that  obtained  in  large 
industrial  plant.  Aluminium  may  be  prepareil 
from  the  simonite  found  in  the  Urals,  the  mineral 
being  converted  first  into  the  oxide  and  then  into 
the  oxyfluoride,  AhOFj,  which  is  more  suitalile 
than  the  fluoride  for  treatment  in  the  electric 
furnace. 


— —  in     selenic     acid. 

Hradeckv.     Monatsh. 

289 — 297.     J.  "Chem.    Soc, 


Palladium ;     Solubility     of 
Palladous     selenate.     K, 
Chem.,     1915,     36, 
3915,   108,  ii.,  472. 

Palladium,  like  gold  and  silver,  dissolves  com- 
pletely in  selenic  acid.  Solution  occurs  at  the 
ordinary  temperature  when  the  metal  is  in  the 
spongy  condition,  or  when  it  is  finely  divided  if 
67  %  "acid  is  used.  The  coherent  metal,  in  the 
form  of  foil  or  wire,  is  dissolved  very  slowly,  even 
on  heating.  A  deep  reddish-brown  solution  is 
produced,  which  on  concentrating  gives  a  mixture 
of  palladous  selenate  and  selenous  acid.  The  pure 
compound.  paUadous  selenate  (PdSeO^),  is  obtained 
by  dissolving  palladium  in  a  mixture  of  selenic 
acid  and  nitric  acid.  It  forms  small,  dark 
brownish  red,  hygroscopic,  rhombic  prisms.  When 
warmed  with  conceTitrat.ed  hydrochloric  acid, 
chlorine  is  e^•olved.  It  forms  double  salts  with 
ammonium  sulphate  and  ammonium  selenat/C  when 
a  mixture  of  the  two  salts  is  crystallised  from  a 
solution  in  concentrated  hydrochloric  acid.  AUoys 
of  gold  and  sUver,  and  gold,  s'lver,  and  palladium, 
also  dissolve  in  selenic  acid.  Tho  possible  use  of 
selenic  acid  in  the  analysis  of  such  alloys  Ls  con- 
sidered. Platinum-silver  alloys  ai-e  decomposed 
by  selenic  acid,  the  silver  passing  into  solution, 
wliilst  the  platimuu  remains  undissolved. 
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Application  of  Ihc  nu-thod  of  heating  lo  the  investiija- 
lion  of  binary  cutcclic  systenm.  Xcic  appliralion 
of  the  method,  principally  /o  systems  conlainitig 
silicates.     Bezborodko.     5cf  Vit 


Patents. 
Iron  ore ;   Process  of  smelling 


.  P.  J.  Arac- 
balske,  jVssiKnor  to  American  Ferroli'ctriile  Cor- 
poration, Plattsbura,  N.J.  U.S.  Pat.  1.118,700, 
Aug.  :!,  1915.     Date  of  appl.,  Jlay  li,  19U. 

.•\  UAMC  charge  of  iron  ore  containing  titanium, 
I'lio-sphorus,  or  manganese,  a  quantity  of  arlifiiial 
graphite  corresponding  to  the  amount  of  carlion 
required  tlieoretically,  and  a  liasic  (lime)  flux  is 
subjected  to  the  action  of  an  electric  current,  the 
charge  being  kept  basic  during  the  entire  reducing 
pi-ocess.  Suitable  proportions  are  100  parts  of  iron 
ore  and  14  parts  of  artificial  graphite. — A.  S. 

Iron   and   steel ,    Process   of  pickling  ■ 


.  A.  F. 
lloflman.  Pittsburgh,  Pa.  'U.S.  Pat.  l,Ut>.071, 
Jidy  IJ.  1915.     Date  of  appl.,  Oct.  17,  1914. 

luoN  and  steel  articles  are  pickled  in  dilute 
s\dphuric  acid,  the  spent  pickle  liquor  is  passed  to 
a  settling  tank  to  remove  suspended  solids,  then 
aerated  at  the  ordinary  tempe»atiu;e.  and  heated 
to  boiling.  The  basic  ferric  compounds  thus  pre- 
cipitated are  separated  and  calcined  to  recover 
sidphuric  acid,  which  is  adderl  to  the  liquor  to 
render  it  suitable  for  use  again  in  the  pickling 
process. — A.  S. 

Copper  and  lead ;  Process  for  the  preparation  of 

alloys   containing .     L.    Sempell.    Duisbui'g, 

Germany.     Eng.  Pat.  28,492,  Dec.  10,  1913. 

Homogeneous  alloys  of  lead  and  copper  are 
obtained  by  passing  hydrogen  iodide  through  the 
molten  mixture.  To  produce  an  alloy  composed 
of  100  kilos,  of  lead  and  50  kilos,  of  copper,  about 
5(1  litres  of  gas  containing  (say)  'W'c,  of  hydrogen 
iodide  and  70  %  of  inert  gas,  is  passed  tlirough  the 
bath  for  5  minutes.  A  harder  final  product  is 
obtained  if  the  passage  of  the  gas^  is  continued  for 
a  longer  period. — T.  St. 

Agglomeration  of  ores  and  metallurgical  products. 
W.  Buddeus,  Charlottenburg,  Germanv.  Eng. 
Pat.  29,0:W,  Dec.  16,  1913.  Under  Int.  Conv., 
J.in.  13,  1913. 

FiNEl.Y-DiviDED  u'on-manganese  ore  or  pyrites 
cinder  is  partially  reduced,  without  .sintering,  by 
passing  a  liot  reducing  gas  through  the  entire 
charge,  and  is  then  subjected  to  the  action  of  an 
air  blast  to  re-oxidise  it,  the  heat  developed  being 
sufficient  to  sinter  the  material.  The  coherent 
mas.s  obtained  contains  the  whole  of  its  U'on  in 
the  form  of  ferric  oxide.  The  process  may  be 
carried  out  in  two  stages  in  a  single  furnace,  e.g., 
a  shaft  furnace  or  a  converter,  or  in  separate 
furnaces. — A.  S. 


Alkali  metals  ;    Production  of  - 


hy  the  molten 
electrolysis  of  alkali  compounds.  Deutsche  Gold 
und  Silber-Scheide-Anstalt,  vorm.  Hossler, 
Frankfort,  Germanv.  Eng.  Pat.  10,193,  April  24, 
1914.    Under  Int.  Conv.,  April  20,  1913. 

The  collecting  vessel  for  the  alkali  metal  obtained 
in  the  electrolysis  of  alkali  compounds  fusible  by 
heat,  in  the  Castner  apparatus  (see  Eng.  Pat«. 
13.350  of  1890  and  1933  of  1913  ;  this  J.,  1891,  777  ; 
1913,  948),  is  protected  by  a  salt;  or  salt  mixture  not. 
affected  by  the  products  of  the  electrolysis.  The 
salt  or  salt  niLxture  is  incorporated  witli  calcium 
oxide,  magnesium  oxide,  asbestos,  or  sinu'lar 
indifferent  substance  also  unaffected  by  the 
electrolytic  products.  The  salt  mixture  is  main- 
tained in  a  solid  or  semi-fluid  condition  by  cooling 
with  water,  steam,  or  air. — W.  G.  C. 


Annealing  of  iron  and  other  metal  goods  ;    Process 

and  apparatus  for  the  co>Uinuous  heating  oi . 

O.  Imrav,  London.   From  F.  K.  Siemens,  Berlin. 
Eng.  Pat.  11.103,  May  5,  1914. 

The  furnace  consist  s  of  a  single  undivided  chamber, 
through  whicli  the  articles  to  t)e  aimealed  are 
advanced,  step  l)y  step,  on  trolleys.  In  the  pre- 
heating and  cooling  zones  the  cross-section  of  the 
furnace  conforms  in  shape  and  size  as  closely 
as  possililo  to  tlie  trollc>ys,  in  order  lo  reduce  the 
free  space  and  hence  the  movement  of  the  gases 
within  the  furnace  ;  in  I  lie  lieating  zone  proper  the 
cross-section  is  someuliat  larger.  During  the 
heating  process  the  chamber  is  lilled  with  reducing 
combustible  gases  ;  before  opening  the  chamber 
for  the  introduction  and  witlidrawal  of  a  trolley, 
these  are  displaced  by  inert  gases,  e.g..  the  waste 
furnace  gases,  which  are,  in  turn,  displaced  by 
combustible  gases  when  the  chamber  is  closed 
again. — ^A.  S. 

Oven  or  kiln  for  annealing  iron  castings,  for  burning 
bricks  and  pottery  icare.  and  for  similar  uses. 
Gibbons  Bros.,  Ltd..  and  11.  Masters,  Dudlc\-, 
and  R.  Baker,  Smethwick.  Eng.  Pat.  10,970, 
July  17,  ;:)14. 

The  oven  is  of  the  tunnel  type,  and  is  heated  by 
the  comliiistion,  within  the  oven,  of  producer  gas, 
the  waste  gases  escaping  through  passages  in  the 
floor  to  an  underground  flue  leading  to  tlie  chimney. 
Longitudinal  gas  flues  with  vertical  olTshoots  run 
within  the  two  .side  walls  from  the  producer,  the 
supply  of  gas  l)eiug  controlled  liy  dampers  placed 
at  the  upper  ends  of  the  vertical  passages.  Longi- 
tudinal secondary  air  passages  run  between  and  at 
the  side  of  the  gas  flues,  and  vertical  air  passages  are 
formed  adjacent  to.  and  inchned  at  the  top  towards, 
the  vertical  gas  passages.  These  vertical  passages 
open  into  the  bases  of  combustion  cavities  built 
within  the  side  walls  of  the  kiln  and  made  with  back 
walls  inclined  so  as  to  direct  the  products  of  com- 
bustion into  the  interior  of  the  kiln. — T.  St. 


•  hy  fusion.    K.  Use,  Mulheim, 


Metals  ;  Cutliyig  - 

and  Hans  Reisert,  G.  ui.  1).  II..  Coln-Braunsfeld, 
Germany.  Eng.  Pat.  1 1,380,  May  8,  1914. 

The  nozzle  of  the  burner  has  a  conical  end  with  a 
central  passage  for  the  oxygen  used  for  cutting, 
and  two  lateral  passages  for  the  gaseous  heating 
nuxture.  The  latter  escapes  therefore  at  a  greater 
distance  from  the  metal  to  be  cut  than  does  the 
oxygen.  Hydrogen  or  acetylene  and  oxygen  are 
led"  within  the  burner  to  annidar  grooves  which 
communicate  with  the  lateral  mixing  passages. 
Oxygen  for  cutting  and  that  for  the  mixture  are 
supplied  to  the  burner  by  separate  pipes  which  unite 
in  a  coumion  regulating  valve.  The  ports  of  tliis 
valve  are  so  arranged  tliat  during  the  preliminary 
.heating,    before    cutting,    practically    no    oxygen 

E asses  through  the  central  passage  of  the  nozzle, 
ut  suilicient  oxygen  passes  to  the  lateral  passages 
to  form  an  explosive  mixture  with  the  fuel  gas,  and 
the  material  is  quickly  brought  to  fusion  point.  A 
turn  of  the  valve  then  allows  oxygen  to  pass 
unrestrictedlv  at  full  pressure  into  the  central 
passage,  and  at  the  same  time  the  supply  of 
oxygen  to  the  mixing  passages  is  considerably 
diminished,  so  that  a  flame  only  sufficient  to 
maintain  the  requisite  temperature  is  produced. 

— T.  St. 

3[Hal   bodies   [blooms];     Production   of .      H. 

Coentges,     Diisseldorf,    Germany.       Eng.    Pat. 

11,576.  May  11,  1914.     Under  Int.  Conv.,  May 

9,   1913. 
Moi.TEN  metal  is  introduced  into  a  rotating  drum 
by  means  of  a  gutter  extending  along  the  length 
of  the  drum  and  provided  with  an  overflow  edge. 
The  metal  first   introduced   forms  a  roll   on  the 
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liottom  of  the  drum  and  serves  as  a  core  on  which 
further  quantities  of  metal  form  successive  layers, 
which  are  compressed  by  the  rolling  action  and  by 
the  weight  of  the  metal  itself  to  form  a  homogeneous 
bloom  ;  a  core  may  be  placed  in  the  drum  to  serve 
as  a  nucleus  for  the  bloom.  The  gutter  is  so 
arranged  that  the  overflowing  molten  metal  is 
first  drawn  along  by  the  drum  to  form  a  thin 
sheet.  By  using  a  narrow  gutter  which  can  be 
moved  backwards  and  forwards  witliin  the  drum, 
bands  or  strips  may  be  disposed  axially  on  the 
bloom.  An  inert  gas  is  passed  through  the  drum 
during  the  process  and'may  serve  as  a  heating  or 
cooling  medium. — A.  S. 

Electrolytic  and  metal  cleaning  processes  ;  Method 
of.  and  apparatris  for  use  in  — • — .  A.  E.  Battle, 
London.    Eng.  Pat,  14,513,  June  17,  1914. 

A  VAT  for  the  electro-deposition,  pickling,  or 
washing  of  thin  sheets  or  plates  not  of  continuous 
or  extended  length,  is  provided  with  slits  in  the 
ends  made  watertight  by  rubber  flaps  or  valves, 
and  the  sheets  are  fed  into  and  out  of  the  electro- 
lyte through  these  slits  by  means  of  rollers.  By 
extending  one  of  the  entrance  flaps  within  the  vat. 
one  side  of  the  metal  sheet  or  plate  can  be  shut  off 
from  electrolytic  action  while  the  sheets  are  in 
motion  through  the  vat.  The  rollers  may  be  made 
to  give  electrical  contact  if  required,  and  the 
anodes  may  be  made  to  pass  through  rollers  and 
slits  in  the  same  way  as  the  sheets  or  cathodes. 

— W.  G.  C. 

Galvanic   or    electrolytic   deposits ;    Apparatus   for 

producing .      P.   J.   Ozil.  Paris.      Eng.   Pat. 

16.776,    July    14,     1914.        Under    Int.    Conv.. 
July  15,   1913. 

Ix  a  tank  for  galvanizing  or  electro-depositing,  the 
cathode  consists  of  a  series  of  studs  arranged 
around  the  outer  edge  of  the  bottom  of  the  tank. 
The  studs  are  adapted  to  slide  over  a  contact- 
making  brush  as  the  vat  is  rotated.  The  tank 
has  the  shape  of  a  truncated  pyramid  of  polygonal 
section,  and  rotates  in  an  inclined  position  around 
its  longitudinal  axis,  whereby  the  bath  and  the 
objects  to  be  plated  are  kept  coustantlv  in  motion. 

— W.  G.  C. 

Tin  ;   Recovery  and  elecirodcposiiion  of  - 


■  A.  E. 
Battle,  London.  Eng.  Pats.  14,514,  June  17,  and 
15,602,  June  30,  1914. 

An  etectrolyte  consisting  of  a  concentrated  or 
dilute  aqueous  solution  of  phosphoric  acid  is  used 
in  the  electrolytic  recovery  of  tin  from  its  ores,  the 
electro-deposition  of  tin  on  to  other  metals,  and 
the  removal  of  tin  from  the  surfaces  of  other 
metals.  Gelatin,  gums,  glucose,  etc.,  may  be 
added  to  improve  the  deposit  and  increase  the 
permissible  current  density.  In  some  cases  it  is 
advantageous  to  add  1 — 2  9^  of  sodium  pyro- 
phosphate.—W.  G.  C. 

Castings  consisting   of   iron   oxides   or  mixtures   of 
iron  oxides  with   other  metallic  oxides  ;    Process 

for     manufacturing .         Soc.     Italiana      di 

Elettrochimica,     Rome.         Eng.     Pat.     17,161, 
July  20,  1914.    Under  Int.  Conv..  Aug.  9,  1913. 

Castings  of  high  chemical  and  mechanical  resist- 
ance are  yielded  by  iron  oxides  alone  or  mixed  with 
isomorphous  oxides,  when  the  composition  is  such 
that  the  ratio  M.O^  :  MO  exceeds  3  (M  =  metal). 
The  structure  of  the  product  is  finer  as  the  composi- 
tion approaches  M0O3.  This  state  of  oxidation  is 
obtained  by  oxidising  the  melted  oxides  with  oxygen, 
or  gases  rich  in  oxygen  (or  air)  under  pressure,  or 
by  treating  the  mass  with  oxygen-carrying  agents 
and  strongly  stirring  the  melted  mass.  The  charge, 
which  may  consist  of  metallic  iron,  burnt  pyrites 
or  other  iron  oxides,   even  of  moderate   purity, 


is  melted  in  a  closed  electric  furnace,  and  at  once 
oxidised,  or  the  oxidation  may  be  carried  out  in  a 
species  of  converter.  The  operation  must  be 
carried  out  quickly  so  as  to  prevent  the  solidifica- 
tion of  the  m9ss,  wliich  becomes  pasty  towards 
1350'  C.  and  the  castings  must  be  made  while 
the  oxidising  gas  is  being  injected. — T.  St. 

Ore-reducing  furnaces.  H.  Wade,  London.  From 
New  Metals  Process  Co.,  Chicago,  U.S.A.  Eng. 
Pats.  (A)  17,322  and  (B)  17,323,  July  21,  1914. 

(A)  The  furnace  comprises  a  relatively  low, 
vertical  reducing  chamber,  connected  at  its  upper 
part,  by  an  elbow,  with  the  lower  end  of  a  pre- 
heater,  which  has  the  form  of  a  long  inclined  tube 
and  is  connected  at  its  upper  end  with  a  stack.  The 
upper  part  of  the  reducing  chamber  is  hemispherical 
and  the  lower  part  has  the  shape  of  an  inverted 
frustum  of  a  cone  ;  around  the  middle  portion  is 
a  bustle  pipe  from  which  a  gas-outlet  pipe  extends 
through  the  elbow  into  the  lower  end  of  the 
preheating  chamber.  A  charge  of  mixed  ore  and 
fuel  (coke  or  charcoal)  is  fed  into  the  upper  end  of 
the  preheater,  which  is  slowly  rotated,  and  descends 
slowly  and  passes  into  the  reducing  chamber, 
into  which  air  is  introduced  at  the  upper  part  so 
as  to  maintain  rf  deoxidising  flame.  The  gases 
pass  through  the  bustle  pipe  and  gas  outlet  pipe 
into  the  lower  part  of  the  preheater,  wliere  they  are 
burnt  with  a  separate  supply  of  air  and  serve  to 
preheat  the  charge  of  ore  and  fuel.  Fresh  fuel, 
such  as  coal  or  wood,  is  introduced  at  intervals 
into  the  upper  part  of  the  reducing  chamber, 
in  which  a  tempei'ature  is  maintained  sufficient 
to  fuse  the  reduced  metal  into  globules  without 
forming  a  molten  bath.  Unconsumed  fuel  dis- 
charged with  the  reduced  metal  is  added  to  a 
subsequent  charge.  Either  natural  draught  or  an 
ah'  Ijlast  may  be  used.  The  furnace  may  be  used 
for  the  reduction  of  iron  and  copper  ores,  and,  if  a 
condenser  be  provided,  of  zinc  and  lead  ores, 
(u)  The  furnace  is  similar  to  that  described 
above,  but  the  air  is  introduced  into  the  reducmg 
chamber  thi'ough  lateral  tuyeres  in  the  lower  part 
and  through  a  central  vertical  tuyere  projecting 
downwards  into  the  chamber.  The  gases  pass 
directly  from  the  upper  part  of  the  reducing 
chamber  into  the  elbow  connected  with  the  lower 
end  of  the  preheater.  The  contents  of  the  reducing 
chamber  are  preferably  discharged  into  a  soaking 
pit  below,  in  which  the  reduction  is  completed. 
It  is  stated  that  nearly  pure  iron  can  be  prepared 
directly  from  the  ore  in  this  furnace. — A.  S. 

SmeUing-furnaee.     P.  Plantinga,  Cleveland,  Ohio. 

U.S.   Pat.    1,146,097,   July   13,   1915.      Date  of 

appl.,  July  2,  1912. 
A  G.AS-FiKED  furnace  is  provided  with  several 
air-ducts  parallel  to  the  fuel  gas-duct,  and  each 
separated  from  the  latter  by  a  movable  member 
by  which  the  point  of  communication  of  air  and 
gas  may  be  varied. — W.  R.  S. 


Ores  ;    Concentration  of  ■ 


.  Minerals  Separation 
Ltd.,  London.  Froni  G.  A.  Chapman,  Anaconda, 
Mont.,  U.S.A.    Eng.  Pat.  17,327,  July  21,  1914. 

In  the  concentration,  by  flotation,  of  ores  con- 
taining colloidal  gangue  sUmes,  in  addition  to  a 
mmeral  frothing  agent,  a  small  quantity  of  an 
electrolyte  having  a  low  dissociation  constant, 
such  as  a  weak  organic  acid  (tartaric  or  citric  acid ), 
or  a  salt  of  such  acid,  is  also  added.  The  electrolyte 
may  be  dissolved  in  the  ore  pulp  before  adding 
the  mineral  frothing  agent,  or  it  may  be  dissolved 
in  the  water  with  wliich  the  ore  is  ground  ;  an  air 
emulsifying  agent,  such  as  cresol  or  eucalyptus 
oil,  may  also  be  added. — A.  S. 
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Ftolation  ;      Concenlration    of    minerals    by . 

A.  H.  Livinpston,  Canon  City.  Colo..  .\.ssipnor  to 
Tlio  Xi-w  .Ii'i-scv  Zinc  Co..  New  York.  l'..S.  I»ut. 
1,117.1)33,.) lily  20, ll»15.1)iitoolappl.,L)ef.27, 1913. 

The  ore  is  fed  into  a  quantity  ot  water  contained  in 
a  rt>tating  horizontal  eylinder  which  raises  it 
tlirtniph  the  water.  t)n  einertjini;  from  the  water 
the  ore  meets  a  downHowintj  (ilni  of  aerated  water 
by  which  it  is  floated  hack  to  the  surface  of 
the  main  Ixuly  of  water,  the  jmrtion  which  floats 
beinj;  collected  separately  from  that  which  sinks. 

— \V.  K.  S. 

Metal  ;      Melilng    and    caslhu/    of •.    1.     Hall, 

Birmingham.  Eng.  Pat.  li),712,  Sept.  12,  1014. 
The  apparatus  is  intended  more  especially  for 
supplying  molten  metal  direct  to  a  press  for 
coating  cables  without  coming  into  contact  with 
the  ah-,  and  avoiding  hand  pouring.  The  melting 
pot  is  fixed  within  an  outer  casing,  and  is  heated 
by  gas  burners  controlled  by  a  thermostatic  device, 
the  cover  being  so  arranged  that  the  products  of 
combustion  pass  over  the  surface  of  tlie  metal. 
Ingots  are  raised  to  the  pot  in  a  carrier  fitted  to  a 
pair  of  endless  chains,  a  stop  which  prevents 
the  ingot  from  sliding  out  of  the  carrier  being 
displaced  by  a  catch  fixed  to  the  casing,  when  the 
carrier  reaches  the  proper  height.  A  telescopic 
pouring  pipe  leads  from  the  bottom  of  tlie  pot 
through  a  hole  in  the  casing,  a  hole  in  the  pipe  on 
the  opposite  side  to  the  nozzle,  and  near  the  casing, 
allowing  unused  metal  to  drip  away  without  danger 
to  workmen.  The  pipe  may  be  heated  by  gas 
burners  carried  on  a  liinged  pipe. — T.  St. 

IPrerious]  metals;  Extracting from  their  ores. 

J.  F.  Williams.  San  Francisco,  Pal.     U.S.  Pat. 

1,145,  ti.->4.,Iulyi:i.l915.  Datcof  appl.,Jan.2,1912. 
TlTR  ore  is  treated  in  presence  of  mercury  with  a 
solution  containing  water  IS  oz.,  sulphuric  acid 
1  oz.,  and  potassium  bromide  40  grains. — W.  IJ.  S. 

Metals   fe.(/..   copper  and  silver] ;   Process  for   the 

recovery  of from   ores.     C.   S.    V'adner,   Salt 

Lake  Citv.  Utah.  U.S.  Pat.  1.14(5,873,  Julv  13, 
191, ■5.     riate  of  appl.,  .\ug.  7,  1914. 

The  ore,  suspended  in  a  solution  of  a  chloride,  is 
treated  with  smelter  fume  containing  siUphur 
dioxide,  and  the  excess  of  the  latter  eliminated. 
Air  is  passed  through  the  neutralised  liquor  to 
precipitate  iron,  and  the  metals  in  the  filtrate  are 
precipitated  on  iron. — W.  H.  S. 

Cyatiidiny-upparaius.  F.  E.  Carman,  Jamaica, 
N.Y.,  -Assignor  to  M.  E.  Carman.  Babvlon,  N,Y''. 
U.S.  Pat.  l,14t),7S3,  Julv  20,  1915."  Date  of 
.-xppl..  Oct.  22,   1912.      Renewed    Dec.  22.   1914. 

A  CY.4XIDIXG  tank  has  the  form  of  an  inverted 
frustimi  of  a  cone  and  contains  a  partition  of 
similar  but  flatter  form  ;  the  inner  and  outer 
compartments  comnnuiicate  at  the  top  l)y  a 
narrow  annular  space,  and  at  the  bottom  by  a 
circular  channel  which  contains  a  screw  propeller 
to  cause  an  upward  movement  of  pulp  in  the 
outer,  and  a  downward  movement  in  the  inner, 
compartment.  The  latter  has  an  apron  extending 
inwards  from  the  upper  annular  aperture  and 
inclined  downwards  towards  the  centre. — W.  R.  S. 

Zinc-bcariiKj    materials;    Process    of   treatintj . 

\\'.  .Mc.\.  Johnson,  -Vssignor  to  The  Continuous 
Zinc  Furnace  Co.,  Hartford.  Conn,  U.S.  Pat. 
1.140,07.).  Jidv  13.  19ir).  Date  of  appL,  June 
27,  1913,     Renewed  Dec,  10,  1914. 

ZiNC-BE.\Ri.\ci  material  low  in  sulphur  and  con- 
taining silica  (e.ii..  zinciferous  slag)  is  smelted  in 
an  electric  furnace  in  which  molten  iron  forms  the 
anode.  The  zinc  vapour  is  condensed,  and  the 
ferruginous  slag  reduced  bv  reversing  the  current, 

— VV,  R,  .S. 


I  Aluminium  alloy.  W.  A,  -AIc.\dams.  Bav  Shore, 
.N,Y,  U.S,  Pat,  1,140,185,  Julv  13,  1015, 
Date  of  appl,,  Nov.  14,  1914. 

An  alloy  of  iVl  82,  Ag  1,  Cu  12,  and  Cd  5  parts  bv 
weight.— A.  S. 

Copper  ;  Process  of  prcripitatiwi from  solution. 

tx.  1).  Van  Arsdale,  East  Orange,  N.J.  U.S. 
Pal.  1,147.400,  Julv  20,  1915.  l)ato  of  appl., 
Dec.  20,  1007. 

Copper  is  precipitated  from  a  solution  of  its 
sulphate  by  imi)regnating  the  solution  with 
sulphur  dioxide  and  adding  lime  to  neutralise 
the  free  acid  formed. — A.  S. 

[Copper   sulphate]    electrolytes  ;    Regenerating . 

O.  C.  Jlartin  and  F.  Jaeger,  Perth  Andjoy,  X.J, 
U.S.  Pat,  1,148,522,  Aug.  3,  1915.  Date  of 
appl.,  Jan.  17,   1912. 

Arsenic  is  removed  from  sulphuric  acid  anrf 
copper  sulphat*  electrolyte  solutions  by  first 
concentrating,  then  removing  the  great<^r  portion 
of  the  copper  sulphate,  introducing  sulphur 
dioxide  into  the  remaining  liquid,  and  ililuting  and 
cooling  until  the  arsenic  compound  is  precipitated. 

— B.  N. 
Copper;    MclaUurgy   of - 


,  L.  Addicks,  Perth 
Ambov,  and  C.  L.  Brower,  Clirome,  N.J,  l\S, 
Pat,  1,148,814,  Aug,  3,  1915.  Date  of  appl., 
Aug.  0,  1913. 

Nearly  pure  copper  is  refined  liy  melting  it  under 
mildly  oxidising  conditions,  in  presence  of  just 
suflicient  acid  material  to  slag  the  impurities  ;  the 
molten  charge  is  covered  with  a  layer  of  car- 
bonaceous material  of  minimum  ash  content,  iind 
the  fiu'nace  is  fired  in  such  a  way  as  to  prevent 
ash  coming  in  contact  with  the  charge.  The 
amount  of  slag  formed  is  restricted  to  within  1  % 
of  the  charge  by  avoiding  contact  of  the  molten 
mass  with  acid  lining  material.  The  small  pro- 
portion of  cuprous  oxide  foi-med,  is  subsequently 
removed  by  poling. — A.  S. 

Aluminium  ;'  Process  of  plating  ■ 


.  J.  A.  HaU, 
New  Britain,  Cotm.  U.S.  Pat.  1,147,718,  JiUy 
27,  1915,     Date  of  appl.,  Feb,  5,  1915, 

The  sui'face  of  the  aluminium  is  cleansed  l)y  a 
liath  relatively  strong  in  nitric  acid,  and  then 
plated  for»a  few  seconds  in  a  bath  containing 
.sodium  cyanide  an<l  zinc  carbonate,  a  coating  of 
another  metal  being  afterwards  applied  to  the 
zinc  surface. — B.  N. 

Metals  [e.g.  lead]  :  Process  for  the  reduction  of 

from  their  ores  by  carbon  from  solid  fxu;l.  W.  D. 
Kilbourri,  Tooele.  Utah.  U.S.  Pat.  1,148,782, 
Aug.  3,   1915.     Date  of  appl,,  Jan,   14,   1914, 

In  the  reduction  of  metals,  e.g.,  lead,  in  the  blast- 
furnace, the  fuel  is  provided  with  a  coating  of 
appreciable  thickness  composed  of  the  ore  to  be 
treated  and  fluxes:  in  the  case  of  lead  ores,  (he 
coating  may  consist  of  lead  oxide,  lead  sulphate, 
and  ■'  impurities."  The  coating  protects  the  fuel 
from  combustion  imtil  it  fuses,  and  the  thickness 
of  the  coating  is  sucli  that  combustion  takes 
place  at  a  predetermined  point  in  the  travel  of  the 
charge  through  the  furnace  where  the  temperatin-e 
is  higher  than  the  ignition  point  of  the  fuel, — A,  S, 

Roasting  of  sulphide  ores  and  similar  metallurgical 
products.  \V.  Buddeus,  Charlottenburg,  Ger- 
many. Eng,  Pat.  29,042,  Dec.  10,  1913.  Under 
Int.  Com-,,  Feb.  2(>,  1913. 

See  Fr,  Pat,  400,397  of  1913  ;  this  J.,  1014,  590. 

Alloys  of  high  melting  point  having  ductile  pro- 
})crtics  ;  Production  of — ■ — .  Wolfram  Lampen 
-V.-G.,  Augsl)m'g,  Germanv,  Eng.  Pat.  29.980, 
Dec.  30,  191:'..    Under  Int.'Conv.,  Aug.  10,  1913. 

See  Fr.  Pat.  40(5,737  of  1013  ;  this  J.,  1014,  835. 
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Ore  slimes:   FiUraiion   and  treatment  of- 


.  C. 
Butters.  Oakland,  Cal..  U.S.A.  Ene.  Pat.  9921, 
Apr.  22,  1911.    Under  Int.  Conv.,  June  18,  1913. 

See  Ft.  Tat.  472,017  of  1914  ;  this  J.,  1915,  410. 


Copper;     ETtraclion     of - 


E.     R.     Weidleln, 


Pittsburgh,     Pa..     U.S.A.     Enc;.     Pat.     10. .500, 
Apr.  28,  1914.     Under  Int.  Conv.,  Oct.  27,  1913 

See  U.S.  Pat.  1,089,096  of  1914  ;  this  J.,  1914,  359. 

Binding  means  for  hriquettes.     U.S.Pat.  1,146,455. 
See  \1a. 

Rotary   kilns  for   burning   cement,    ores,    and    like 
materials.     Eng.  Pat.  17,146.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Electric  furnace  ;     Thermal   cfjieiency   of  the  ■ 


W.  McA.  Johnson.  Proc.  Eng.Soc.  W.  Penn., 
1915,  31,  488—498. 

The  thermal  efficiency  of  an  electric  furnace  may 
be  ascertained  by  determining  the  radiation  and 
conduction  losses,  either  by  direct  measurement 
or  by  calculation  from  avaOable  conductivity  data  ; 
by  calculating  the  net  heat  requirements  of  the 
charge  ;  or  by  determining  the  power  required  to 
keep  the  furnace  at  its  working  temperature  when 
running  on  dry  slag.  The  efficiency  may  be  in- 
creased by  increasing  the  smelting  rate  ;  by  increas- 
ing the  size  of  the  furnace,  and  giving  it  a  shape 
approaching  a  cube  or  sphere  ;  and  by  increasing 
the  thickness  of  its  walls  and  painting  the  outside 
with  aluminium. — W.  R.  S. 

Preparation   of  sodiwn  sclenate  and  sclenic  aeid. 
Meyer  and  Heider.     See  VII. 

Patents. 

Electric  accumulators.  Van  Raden  and  Co.,  Ltd., 
and  M.  Metz,  Coventrv.  Eng.  Pat.  254S,  Jan. 
31,   1914. 

The  cells  of  electric  accumulators,  unaffected  by 
heat,  are  made  of  an  alloy  of  lead  and  antimony 
(3-5  to  7-5%  Sb),  and  to  increase  the  rigidity 
and  minimise  weight  the  body  is  cast  with  integral 
panels  or  corrugations.  A  glass  cover  is  fixed  in 
liquid-tight  manner  in  a  lead  fram«,  which  is 
soldered  or  burnt  to  the  walls  of  the  cell. — W.  G.  C. 

Storat/e  batteries  :  Regenerating .   C.  S.  Palmer, 

Newtonville,  Mass.  U.S.  Pat.  1,147,261,  Julv 
20,  1915.   Date  of  appl.,  Jan.  12,  1915. 

SULPHATED  lead  storage  batteries  are  charged  and 
discharged  with  an  electrolyte  consisting  of  a 
concentrated  solution  of  an  acid  alkali  sulphate 
containing  a  small  amount  of  sulphuric  acid,  the 
sp.  gr.  of  the  electi'olyte  being  maintained  above 
1-1.  Low  current  density  is  employed  in  the  first 
cycle,  and  successively  increased  in  later  cycles, 
the  successive  charges  and  discharges  being  so 
regulated  as  to  secure  uniform  regenerative  action 
upon  the  negative  and  positive  plates. — B.  N. 

Battery  [dcpolariser]  ;    Dry .     L.  J.  Schatzel, 

Fostoria.  Assignor  to  O.  V.  JIaurer.  Cleveland. 
Ohio.  U.S.  Pat.  1,147.753,  July  27.  1915.  Date 
of  appl.,  Dec.  19,  1910.    Renewed  Jan.  2,  1915. 

A  DEPOLARISING  compound"  consisting  of  carbon, 
manganese  dioxide,  and  potassium  persulphate 
is   used. — B.  N. 

Dcpolariser  ;      Battery  ■ 


.., .„„,  ,      „„„.,„  .         M.     E.     Holmes, 

I^akewood,  Assignor  to  National  Carbon  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1,148.230,  Julv  27, 
1915.    Date  of  appl.,  Nov.  22,  1913. 

The  dcpolariser  contains  a  perhvdrol  of  manganese 
of  the  formula,  HO.O.Mn.O.H.— B.  N. 


Baltery-wastc  ;     Method   of  utilising .      C.    E. 

Tucker.  Hvde  Park,  Mass.    U.S.  Pat.  1.148,062. 
July  27,  Mil  5.   Date  of  appl.,  INIay  22,  1908. 

The  waste,  containing  lead  sulphate  and  peroxide 
and  an  acid,  is  treated  to  remove  the  acid,  heated 
to  reduce  some  of  the  peroxide  to  a  lower  oxide,  a 
flux  and  an  oxidising  agent  added,  and  the  whole 
heated  to  a  low  temperatiu-e  to  prodiice  lead 
monoxide.  The  mixture  is  ground,  leached,  and 
the  solid  residue,  consisting  of  litharge,  is  isolated. 

—B.N. 

Electrolytic  cell.  E,  A,  and  H.  I.  Allen.  Assignors  to 
Electron  Chemical  Co.,  Portland,  Me.  U.S.  Pat. 
1,148,274,  July  27,1915,  Date  of  appl,,  Jan.2,1914. 

The  anode  chamber  of  the  cell  is  composed  of 
bottom  and  end  integral  concrete  portions  and  a 
detachable  top,  forming  a  chamber  open  at 
opposite  sides.  The  top  portion  is  provided  with 
vertical  holes  carrying  anode-supporting  members 
smaUer  in  cross-section,  so  that  the  holes  also  form 
gas  chambers  communicating  with  the  anode 
chamber.  Other  holes  are  arranged  transversely 
in  the  top  between  the  gas  chambers,  with  rods  in 
them  which  co-act  with  suitable  means  for  fastening 
the  cathodes  in  position  outside  the  anode  chamber, 
the  cathodes  co-operating  with  the  open  sides  of 
the  latter.  Portions  of  the  concrete  base  are  pro- 
vided with  troughs  to  collect  the  liquid  dripping 
from  the  cathodes. — B.  N. 


Electrode  ;    Furnace  - 


.  W.  E.  Evans,  London. 
From  Elektrochem.  Werke,  Ges.  m.  b.  H.,  Berlin. 
Eng.  Pat.  17,425,  July  22,  1914. 

The  electrode  is  made  in  the  form  of  a  bell  or 
cage,  with  walls  of  such  varying  thickness  that 
the  cross-sections  at  all  levels  are  equal,  whilst  the 
height  and  cross-section  are  such  that  at  its  closed 
end  the  electrode  acquires  the  temperature  of 
the  molten  bath,  owing  to  the  development  of 
Joule  heat.  The  wide  ojien  end  of  the  electrode  is 
provided  with  a  hollow  reinforcing  ring  adapted 
to  be  cooled,  whilst  the  upper  molten  end  rests  on 
a  refractory  support  capable  of  resisting  mechanical 
forces  exerted  by  the  material  treated  in  the 
furnace. — W.  G.  C. 

Molten    masses   of  electrical  furnaces ;    Method   of 

and  apparatus  for  producing  flotcs  in   the . 

W.  E.  Evans,  London.  From  Elektrochem. 
Werke,  G.  m.  b.  H.,  Berlin.  Eng.  I'at.  17,420, 
.July  22,  1914. 

The  current  conductors  are  arranged  at  an  angle 
to  one  another,  and  at  least  two  of  them  are 
provided  by  portions  of  the  molten  or  liquid 
electrically  condvicting  mass  within  the  furnace, 
forming  a  closed  loop,  so  that  the  material  is 
set  in  motion  by  the  electro-dynamical  interaction 
of  the  conductors.  This  flow  can  also  be  reinforced 
by  the  "  pinch  "  effect, — W.  G.  C. 

Furnace  ;  Electrical .     W.  H.  Hampton,  New 

York,  Assignor  to  The  C'onlev  Electric  p\irnace 
Co,,  Inc,  Wilmington,  Del,  U,S,  Pat,  1.147,165, 
July  20,  1915.     Date  of  appl.,  Feb.  28.  1913. 

The  furnace  comprises  a  vertical  shaft  into  which 
the  material  is  fed  at  the  top,  havmg  guide  blocks 
with  sloping  surfaces  arranged  so  that  the  material 
flows  over  them  by  gravity  in  a  zigzag  course. 
Non-arcing  carbonaceous  resistance  conductors  are 
located  in  the  interior  of  part  or  all  of  the  blocks, 
for  heating  the  sloping  surfaces  and  the  material 
passing  over  them.  Means  are  provided  for 
delivering  gas,  heated  by  the  material  leaving  the 
fiu'iiace,  to  the  shaft  at  dilTerent  levels  beneath 
certain  blocks,  to  react  with  the  heated  material, 
and  the  resulting  gases  are  conducted  from  the 
shaft  at  intermediate  levels,- — B.  N. 
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Elfdr'u-  furnace.  J.  W.  Brown.  Lakewood. 
Assignor  to  Nntionnl  ('arl>on  Co.,  Clevt^laiid, 
Ohio.  ir.S.  Tat.  1.147,70:5,  Julv  27,  UU.j. 
UaU-  of  appl..  .Apr.  22.  1!U4. 

A  FTRXACE  for  treat inp  granular  rarl)onafPous 
matorial  comprises  a.  i-lianil)er  for  untreated 
nmt«»rial  above  an  upper  electrode  and  a  elianilier 
for  treated  material  hdow  a  lower  eleotrcnle.  the 
two  ehanitx*rs  lieini;  icmnerted  by  a  constrieted 
pas.-4!VKe  in  which  the  material  is  subjected  to  the 
action  of  an  electric  current  pa.ssing  between  tlie 
electTt^les.  The  material  is  supplied  to,  and 
withdrawn  from,  the  furnace  at  a  predetermined 
rjjfe.  Hot  pases  from  the  nuitorial  under  treat- 
ment are  drawn  iipwards  through  the  untreated 
material  to  preheat  it.  and  after  bchig  tluis  cooled 
jire  withdrawn  from  the  top  of  the  furnace  and 
introduced  acain  at  the  bottom  to  cool  the  treated 
m.-iterijil  in  the  lower  chamber. — A.  S. 

Furnaces  ;  Preventing  fninclures  in  electric  flamr- 

nrc .      K.  Trove.  Assignor  to  Norsk  Ilydro- 

Elektrisk  Kvaelstofaktieselskab.  Christ  iania. 
Norway.  U.S.  Pat.  1.14S,348.  Julv  27.  ltU5. 
Date  of  appl..  Aug.  13.  1914. 

Air!  or  gas  streams  are  conducted  at  a  suitaVde 
1<>inp«-rature  and  pressure  from  oppo.site  sides  of 
the  funuace  to  the  .space  between  the  furnace  wall 
and  the  cover,  thus  forming  insulating  layers. 
The  gas  is  then  introduced  into  the  furnace 
chamber  in  jets  distributed  over  the  opposite 
sides. — B.  N- 

•Ozone  ;  Production  of .     J.  R.  Quain.  TiOndon. 

U.S.  Pat.  1.147.2H.5.  Julv  20.  lOl.i.  Date  of 
appl.,  Oct.  4.  1!)13. 

«F.K  Eng.  Pat.  22.8.54  of  1912  ;  this  J.,  1913.  1075. 

Electric  baUery.  F.  S.  Bandeira  de  Mello.  Rio  de 
Janeiro.  Brazil.  U.S.  Pat.  1.148.152,  Julv  27, 
1915.     Date  of  appl.,  Oct.  23.  1913. 

Sep.  Eng.  Pat.  21.471  of  1913  ;  this  J.,  1914,  601. 

Insulating  material  [from  Zoslera  marina  fibre]. 
Method  of  producing  insulating  material.  U.S. 
Pat.s.  1,146,189  and  1,146,190.     See  V. 


Manufachire  of  aluminitim  oxide. 
See  VII. 


Eng.  Pat.  6727. 


Electric  furnace  abrasive  attd  method  of  making  same. 
U.S.    Pat.    1.149.064.     See    VIII. 

'[Electrically]    treating    liijuids    [icater]      U.S.    Pat. 
1,146.942.     See  XIXb. 


Xn.— FATS;    OILS;    WAXES. 


<CoUonseed  ;  Heating  of - 


lis  causes  and  pre- 
vention. E.  U.  I?.  Barrow.  J.  Ind.  Eng.  Chem., 
1915,  7,  709—712. 

Thk  most  important  factor  inducing  heating  of 
cottonseed  in  storage  is  excessive  moisture  :  seed 
oontaining  10",,  of  moisture  or  more  cannot  be 
stored  safely.  The  rise  of  temperature  in  a  pile 
of  cotton.seed  is  very  slow  from  60'  to  85"  F. 
(15-6'' — 29-4°  C).  sometimes  requiring  2 — 3  weeks, 
but  it  then  becomes  rapid,  showing  increases 
■of  10°  F.  (5-5'  C.)  or  more  in  24  hours.  A  process 
•devised  bv  the  author  for  preventing  this  tendencv 
to  heat  (see  U.S.  Pat.  1.119.072  ;  this  .!..  1915.  39), 
consists  in  treating  the  cottonseed,  whilst  passing 
through  conveyors,  with  about  5%  of  dry.  verv 
finely  powdered  salt.  The  coating  of  .salt  absorbs 
moisture  from  the  seeds,  so  that  they  appear 
to  "  sweat."  l>ut  they  gradually  dry  again,  and  any 
-excess  of  salt  adhering  to  the  outer  surface  is 
removed  in  the  seed-cleaning  operations.      About 


1-25",',  of  salt  is  absorbed  by  the  cottonseed  ;  the 
lint  of  the  treated  seeds  contains,  on  the  average, 
5"„.  the  hulls  2-5 "„.  and  the  meal  0-5%  of  salt. 
The  quality  of  the  lint  and  of  the  oil  appears  to  be 
improved  by  the  treatment. — A.  S. 

Corean  beeswax.      S.    Ueno.      Analvst,    1915.    40, 

343—344. 
In  1912  there  was  produced  in  Corea  4.50,536 
kin  (1  kin  =  1 J  lb.)  of  beeswax  derived  from 
A]iis  indica.  Samples  of  the  wax  from  dilTerent 
parts  of  Coi'ea  had  the  following  average  character  : 
Sp.  gr.  at  100^-4"  C,  08229  ;  m.pt.,  650"  C. ; 
refractive  index  at  85"  C.  (calculated  to  40°  C), 
1-4580  ;  butvrorefractometer  reading  at  85°  C. 
(calculated  to  40°  C),  4S0  :  acid  value,  5-85; 
ester  value,  7871  ;  ratio  number,  13-45  ;  and 
iodine  value  (Wijs).  11-41.  Corean  and  Japanese 
beeswax  are  closely  similar  in  character  to  each 
other  and  to  Indiati  beeswaxes. — C.  A.  Jl. 

Patent.s. 

Fals   and  oils  ;     Device  for  emulsifying .      E. 

B(ihm.   Hamliurg.     Eng.  Pat.  28,840,   ]>ec.   13, 
1913.     Under  Int.  Conv..  Nov.  24,  1913. 

R.\Pin  and  intimate  emnlsification  is  effected  by 
agitating  the  mixture  of  oil.  etc.,  by  means  of 
concentric  worms,  alternately  right  and  left  handed, 
the  inner  edge  of  the  inner  worm  extending  nearly 
to  the  driving  shaft  and  the  outer  edge  of  the  outer 
worm  almost  to  the  wall  of  the  vessel.  A  heating 
coil  surrounds  the  worms  for  part  of  their  length. 

— C.  A.  M. 

Palm  nuts  and  the  like  ;    Process  of  and  means  for 

separating  the  husks  and  kernels  of .    Mather 

and  Platt,  Ltd.,  and  O.  G.  Smith,  Manchester. 
Eng.  Pat.  24,249,  Dec.  18.  1914. 

The  cracked  husks  and  kernels  are  delivered  in  a 
thin  layer  on  to  an  endless  band  or  lattice  which 
passes  between  one  or  more  revolving  cyUnders 
studded  with  spikes  and  one  or  more  resilient 
beds  of  rubber,  etc.  The  kernels  are  impaled  upon 
the  spikes  and  are  subsequently  remo\ed  by 
brushes,  whilst  the  husks  are  carried  forward  on  the 
band.— C.  A.  .M. 


Oils  and  fats;     Method  of  refining - 


O.    C. 


Hagemann,  Vonkers.  Assignor  to  C.  A.  Dieterich, 
Mount  Vernon.  N.Y.  U.S.  Pat.  1,147,392, 
Jidy  20,  1015.  Date  of  appl..  Nov.  4,  1913. 
The  f.at  is  treated  with  caustic  alkah,  the  action  of 
wliich  is  subsequently  stopped  by  neutralising  w  ith 
a  weak  acid  which  does  not  appreciably-  reverse 
saponification. — C.  A.  31. 

Lubricants;   Preparation  of .    S.  H.  Blichfeldt, 

Southall.  Eng.  Pat.  17,411,  July  22,  1914. 
Water  or  an  aqueous  solution  is  distributed  in  oil 
or  fatty  material  in  such  a  way  that  the  emulsitied 
particles  have  a  diameter  not  exceeding  !;». 
(.See  also  Eng.  Pat.  15,463  of  1914  ;  this  J.,  1915, 
841.)— C.  A.  .M. 

Srilpho  compounds  of  hydrogenised  fats  and  oils  ; 

Preparation  of and  of  compositions  thcreieith. 

I.  Levinstein,  and   Levinstein  Ltd.,  Manchester. 

Eng.  Pat.  16,890.  July  16.  1914. 
Hydkogenated  saponifiable  fats  and  oils  are 
melted,  cooled,  and  treated  with  sulphuric  acid 
until,  when  washed,  they  are  practically  soluble 
in  anmioniacal  water.  They  are  then  poured  into 
salt  water  at  about  30'  C,  and  the  white  sul- 
phonated  mass  is  separated.  Sulphonated  fatty 
acids  of  hvdrogenated  oils  (e.g..  Unseed  oil),  give 
when  melted  and  mixed  with  paraffin  wax,  fats, 
etc..  products  which  are  soluble  in,  or  miscible  or 
emulsifiable  with  water. — C.  A.  M. 

D  2 


914        Cl.  XIII.— PAINTS;  PIGMENTS,  &c.    Cl.  XIV.— INDIA-ROBBER;  GUTTA-PERCHA.    [Sept.  15,  1915. 


Soap  for   disinfectiitg   purposes  ;     Maniifnctv.re   of 

.    F.  W.  Howorth,  London.     Prom  Schiilke 

unci   Mavr  Xachf.   Dr.   Rauponstrauch,   Vienna. 
Eng.  Pat.  20,818,  Sept.  15,  1013. 

See  Fr.  Pat.  462,72i  of  1913  ;    this  J.,  1911,  323. 
Edible  fat  product.     Kng.  Pat.  21,549.     See  XIXa. 


Xra,— PAINTS ;      PIGMENTS ;      VARNISHES  • 
RESINS. 

P.\TEXT.S. 

Calcium  sulphate-zinc  sulphide   pigment ;     Process 

for     manufacturing    .        J.     L.     Carpenter, 

Palmerton'.  Pa.  U.S.  Pat.  1.146.690.  July  13, 
1915.    Date  of  appL,  July  1,  1013. 

Sttlphide  of  soflium  or  other  alkali  is  added  to  a 
solution  of  calcium  chloride  until  the  liquid  is 
just  alkaline,  and  then  zinc  sulphate  is  added 
together  with  sufficient  sodium  sulphide  to  maintain 
the   alkaline   rea.ctioii   during  the   precii^itation. 

-C.  A.  M. 

Turpentine  and  resin  from  resinous  leoods  ;   Process 

of  obtaining .     J.  H.  Castona,  ;Mo.ss  Point, 

Assignor  to  Castona  Improved  Process  Co., 
Gulfport,  Miss.  U.S.  Pat.  1,149,027,  Aug.  3, 
1915.     Date  of  appl.,  May  7,  1912. 

The  wood  is  heated  with  direct  steam,  without 
pressure,  and  at  a  relatively  low  temperature,  so 
as  to  expel  turpentine,  but  not  the  pine  oils. 
Diu'ing  the  condensation  of  the  turpentine  vapours 
the  bottom  of  the  vessel  is  superheated  to  retard 
condei^sation  of  steam.  The  residual  wood  is 
treated  with  superheated  steam  to  expel  the  pine 
oils,  then  extracted  ^\ith  a  volatile  solvent  to  remove 
the  rosin,  and  finally  treated  with  steam  to  expel 
the   solvent,   which   is   condensed   and   recovered. 

— C.  A.  M. 

Insohdjle     bodies     derived     from     pJtenol-alcohols  ; 

Process    of    making .        L.     H.    Baekeland, 

Yonkers,  N.Y.,  Assignor  to  General  Bakelite 
Co.,  New  York.  U.S.  Pat.  1.146,045,  July  13, 
1915.    Date  of  appl.,  Oct.  4,  1909. 

Phexol-.vlcohols  are  freed  from  water  and 
hardened  by  heat  and  pressure  in  the  presence 
of   suitable   condensing   agents   of  acid   character. 

— C.  A.  31. 

Protective  coating  and  method  of  applying  the 
same.  C.  P.  Townsend,  Washington,  D.C. 
U.S.  Pat.  1.146.214,  July  13,  1915.  Dat«  of 
appl.,  Nov.  30,  1909. 

The  composition  consists  of  an  electrolytically- 
oonductive  solution  of  a  metallic  salt,  containing 
also  a  phenolic  condensation  product.  When 
applied  to  an  electrically  conductive  base,  an 
adherent  coating  of  the  metal  forming  the  base  of 
the  salt  is  dejiosited,  and  also  a  film  of  the  phenolic 
condensation  product,  the  latter  overlying  and 
protecting   the  metallic   coating. — C.  A.  M. 

Plastic  moulding  composition  and  method  of  pro- 
ducing same.  Method  of  forming  phenolic  con- 
densation ])roducls.  J.  W.  Aylsworth,  East 
Orange.  Assignor  to  Condensite  Co.  of  Ameri<a, 
Glen  Ridge,  X.,T.  U.S.  Pats,  (a)  1.146.299  and 
(B)  1.146.300.  Julv  13.  1915.  Dates  of  appl., 
July  22  and  Aug.  4,  1913. 

(a)  a  finely  divided  phenolic  resin  is  mixed 
with  water  and  an  alkaline  .substance  (alkaline 
oxide)  to  effect  solution.  Absorbent  filling  material 
is  saturated  with  the  solution  and  the  alkali 
neutralised  so  as  to  precipitate  the  resin  and  an 
alkali  salt.  Or  the  alkaline  solution  mav  be 
prepared  from  a  fusible  phenolic  resin  and  a 
substance    containing    a    methylene    group    and 


capable  of  forming  a  hard  compound  with  the 
resin  when  heated,  (b)  Phenol  and  a  methylene- 
containing  substance  (formaldehyde)  are  made 
to  react  in  the  presence  of  a  liase  and  a  substance 
(e.g..  stearic  acid)  capalile  of  forming  electrically 
insulating  salts  with  the  base.  The  reaction  ia- 
stopped  after  the  formation  of  a  condensation 
product  soluble  in  alcohol  but  insoluble  in  water. 

— C.  A.  M. 

Amber-like  substance  ;   Process  of  making  an  - 


A.  H.  I'eter.  New  York.     U.S.  Pat.   1.147.264. 
July  20,  1915.    Date  of  appl.,  Oct.  5,  1909. 

Resorcixoi^  (10  parts)  is  heated  with  36  to  40°;> 
formaldehyde  solution  (7J  to  10  parts). — C.  A.  M. 

Varnish  ;      Manvfacture     of - 


E.  Girzik. 
Vienna.  Eng.  Pat.  1575,  Jan.  20,  1914.  Under 
Int.  Conv.,  April  10,  1913. 

See  Fr.  Pat.  468,003  of  1914  ;    this  J.,  1914,  973 

Apparatus  for  treating  and  distilling  tcood.    U.S. 
Pat.  1,148,104.    See  IIb. 


XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Rubber  analysis  ;    Hydrochloric   aeid-cther  7ni.rture 

as  a  reagent  for .   D.  F.  Twiss.   India  Rubber 

J.,  1915,  50, 199.    (Cf.  Stevens,  this  J.,  1915,  724.) 

The  author  has  employed  a  mixture  of  equal 
volumes  of  concentrated  hydi'ochloric  acid  and 
ether  for  the  purpose  of  removing  mineral  accelera- 
tors (PbO,  etc.)  from  partially  cured  mixings 
containing  high  proportions  of  these  substances 
and  free  sulphur,  in  order  to  be  able  to  estimate, 
with  accuracy  the  organically  combined  sulphur. 
If  such  mixings  lie  extracted  direct  with  acetone 
further  combination  of  the  sulphur  may  occur 
during  the  extraction.  Two  samples,  each  of  1 — 2 
grms.  of  the  rubber,  are  treated  with  the  mixture  of 
acid  and  ether  until  the  reagent  has  completely 
penetrated  the  mass.  This  takes  about  a  day. 
The  rubber  mass  is  removed,  or  the  ether  is  distilled 
off,  and  the  mass  washed  in  running  water  and  dried, 
after  which  it  is  extracted  with  acetone.  The 
total  sulphur  is  then  estimated  in  one  extracted 
sample  and  the  mineral  sulphur  (sulphates)  in  the 
other.  The  difference  is  sulphur  in  organic  com- 
bination, which,  in  the  absence  of  substitute,  means 
sulphur  of  vulcanisation. — E.  W.  L. 

PXTESTt'. 

Rubber  solution  ;     Process   of  impregnating   textile 

fitbrics  u'ith .     O.  W.  Beldam,  Ealing,  and 

A.   U.   B.    Rvall,   Brentford,   Middlesex.      Eng. 
Pat.  17.097,  July  18,  1914. 

The  fabric  on  a  roller  is  immersed  in  rub))er  solution 
and  is  wound  off  on  to  another  roller,  also  immersed 
in  the  solution,  passing,  on  its  way.  across  the 
surface  of  one  or  more  perforated,  revolving  rollers, 
or  between  two  plane-surfaced  perforated  boxes,  to 
the  interior  of  which  ruljber  solution  is  supplied' 
under  pressure.  This  treatment  causes  the  fabrii- 
to  vibrate  or  "  dither,"  producing  a  movement  of 
the  warp  and  weft  threads  the  effect  of  which  is 
greatly  to  assist  the  penetration  of  the  fabric 
by  the  rubber  solution. — E.  W.  L. 

India-rubber  and  like  articles  ;  Manufacture  of . 

R.   B.    Price,    New   York.      Eng.    Pat.    17.193, 
Julv  20,  1914. 


In  articles  formed  of  rubber  combined  with  fibrous- 
material  or  textile  fabrics,  tlie  removal  of  air. 
gases,  moisture,  or  other  fluids  from  the  interior- 
layers  of  the  article  is  ensured  by  subjecting  these 
to  a  lower  pressiu'e.  either  before  or  during  vulcan- 
isation, than  the  external  (mechanical  or  vapour) 
pressure  applied  during  vulcanisation. — E.  W.  I  » 


Vol.XXXlV.,Xo.K.]   CL.XV.-LEATHER;  BONE;  HORN;  GLUE.    Cu  XVI.-SOILS;  FERTILISERS.      915 


Hiitadiene,  its  homologates  and  the  like  ;    Pohjmcr- 
imiliim  iif .     A.  Ili'iiu'iiiann,  London.     Kng. 

I'ftt.  i7,:i.-):{,  July2i,  mi  t. 
IsopnENH,  or  i\  iiiixf  iiro  of  isoprono  and  liutadione, 
imif  or  «oinnieivial,  is  dissolved  in  an  equal 
voliuni'  of  ari'tono.  and  sulpluir  dioxide  is  passed 
into  the  eooled  solution  so  loni;  as  a  «hite  preeipi- 
tate  continues  to  form  (about  1  h  hrs.).  The  satur- 
ated licjuitl  is  allowed  to  stand  for  4  days,  then  the 
precipitate  is  separated  anil  washed  with  neetone. 
When  dry  it  possessi's  little  stren^;th.  hut  « hen 
placed  in  a  mould  vnuler  a  i>ressure  ol  (illlin  Hi.  per 
sq.  in.  for  say  4  days,  to  press  out  the  oily  sub- 
stances and  ensure  homojjeneity  of  the  mass,  the 
produ<-t  possesses  great  strenijth  and  has  properties 
similar  to  guttapercha  and  hahita.  It  can  he 
vulcanised  hy  heat  without  furtlier  addition  of 
sulphur,  yielding  a  soft  product  or  one  similar  to 
vulcanite. — K.  W.  L. 

Caoutchouc   from    isoprene  ;     Production    of . 

A.  Heinomann.  London.  U.S.  I'at.  1,140,253, 
July  13.  1U15.    Date  of  appl.,  June  9,  1911. 

Ske  Kng.  Pats.   14,0U   uthI  :i4,237  of  1910;    this 

J..  1911,  999. 

\ltitl)ber]  later  ;   Trcnimenlof .  S- <'•  Davidson, 

Belfast.  U.S.  Pat.  1.14t>,851,  July  20,  1915. 
Date  of  appl..  May  10,  1914. 

Ser  Kns.  Pats.  13.438  and  20,183  of  1913  ;   this  J., 
1914,  758. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Valon'tit  ;     Extract  ion  of .     L.  Balderston.     J. 

.Vnier.  Leather  Chem.  Assoc.  1915,  10,417 — 420. 

\'.\l,ONl  V  sutlers  practically  no  loss  of  tannin  with 
lung  heating.  The  amount  of  tannin  obtained  from 
a  leaching  extending  over  six  days,  was  almost 
exactly  the  same  as  that  shown  by  analysis. 
A  sample  was  further  extracted  by  boiling  for  ten 
periods  of  24  hours.  The  extract  made  on  the  third 
day  showed  only  a  slight  trace  of  tannin  by  the 
gelatin  test,  but  other  soluble  matter  was  obtained, 
decreasing  from  2-2"„  on  the  second  day  to  0-33°„ 
on  the  eleventh  day.  The  material  was  then  dried 
and  extracted  on  each  of  four  days  and  still 
yielded  soluble  matter.  The  amount  of  such 
matter  lost  in  consequence  of  the  boiling  was  only 
1  "o  on  the  original  material. — F.  ('.  T. 

[Tannintf  extract^.]  Colour  due  to  copper  extractors. 
T.  G.  Crreaves.  J.  Amer.  Leather  t^hem.  iV.ssoc., 
1915,  10,  414 — 417. 

Chestnut  wood  was  leached  under  exactly  the 
same  conditions  in  both  gl.ass  and  copper  vessels. 
The  extracts  made  in  copper  vessels  were  in  every 
case  slightly  darker  in  colour  than  the  others. 
The  ditterences  in  colour,  measured  Ijy  Kerr's 
method  (this  .1.,  1914,  1103)  were  smallest  with 
new  and  clean  copper  extractors. — F.  C.  T. 

L'ntticr    analysis ;     Influence    of   method    of   sub- 

dii-ision    on    results    of .        K.    Laulfmann. 

Ledertechn.  Rundschau,  1915,  May  22.  101 — 104. 
J.  .\mer.  Leather  Chem.  Assoc.,  1915,  10, 
430—437. 

A  LEATHER  containing  little  fat  (about  2%)  showed 
slightly  more  on  analysis  when  cut  than  when 
ground.  The  contrary  was  the  case  with  leathers 
containing  much  fat  (10% — 20%),  The  same 
leathers  showed  a  higher  percentage  of  iiotli  water- 
soluble  matter  a)id  mineral  matter  when  groimd 
tlian  when  cut,  and  in  particidar  a  greater  amount 
of  iron  and  aluminium  oxides,  iSulpliuric  acid, 
both  fi»e  and  combined,  was  distinctly  less  with 


the  ground  leather  than  with  the  cut.  The  author 
advocates  cutting  as  the  better  method  of  sub- 
division.— F.  C.  T. 

P.^TENTS. 

Tannini/    ai/riih  ;     iliniufactnre    of .       J.    Y. 

•Tohuson,  London.      From    H.adische  Anilin    imd 

Soda  Kabrik,  Luihvigshafeu,  (iermanv,   lOng,  Pat, 

3382,  Fob,  9,  1914, 

,Sy;R  1<Y,  Pat,  4(i9.:!59  of  1914;    tliis  J..   1915,  42, 

The  reaction   mixlui-e  is  preferalily  kept  alkaline 

during  tlie  whole  course  of  the  reaction, 

Tanbnrk  ;   Process  of  preparing  and  paching . 

W.    S,    Shaw,    Bovne    Citv,    Mich.       U.S.    Pat. 
1,140,903,  July  20. 19 15, Date  of  appl,,Sopt,5, 1913. 

Bark  is  .simultaneously  shreilded  and  removed 
from  the  wood  by  high-speed  blunt -edg.-d  tools, 
subsequently  drieil  by  hot  air,  ami  linally  com- 
I))'essed  into"  blocks  or  bales. — P.  C.  T. 

Tanning   hides  and  skins;    Composition  for . 

.M,  B,  Lcirson.  Molson.  Wash,  ll,S,  Pat,  1 .147,178, 
July  20,  1915.  Date  of  appl.,  Jan,  14.  1915. 
A  coMPOSiTiox  for  tanning  is  made  of  83-3  %  of 
gambler  and  10-7",,  of  common  salt  separately 
dissolved  in  hot  water  and  tlien  mixed  ;  1  U).  of 
magnesium  sidphale  is  added  for  each  5  lb.  of 
gambier.— F.  C.  T. 

Tanning   material   I  from    waste   sulphite    lye]    and 

process   of  preparing   the   same.       II.    H,    Hurt, 

Covington,    Ya.,    Assignor   to    Hobeson   I'rocess 

Co..  New  York,     U.S^   Pat,   1.147.245,  July  20, 

1915.    Date  of  .appl.,  Feb.  2(>,  1914, 

A    NEUTRAL,  highlv    concentrated    sulphite   waste 

liquor   is   treated    successively    or   simultaneously 

with  siUphuric  acid  and  alkali  sulphate  to  remove 

lime   and    to    liljerate   lignosulphonic    acids.     The 

precipitate  is  separated,  leaving  a  tanning  liquor 

of  28^  to  31°  B,  (sp.  gr.  1-24- 1-27),— F.  C.  T. 


XVL— SOILS;  FERTILISERS. 

Sulphate's  in  soils  ;    Determination  of .     P.  E. 

Brown  and  E,  H.  Kellogg,    J.  liid.  Eng,  Chem., 

1915,  7,  080 — 087. 
Dilute  liydrochloric  acid  is  not  suitable  for  the 
extraction  of  sulphates  from  s(jil,  because  organic 
substances  and  uon  compoimds  are  also  extracted 
and  interfere  in  the  subsequent  determination  of 
the  sulphate.  Sulphates  can  be  extracted  com- 
pletely bv  shaking  the  soil  with  twice  its  weight 
of  water  in  a  shaking  machine  for  6 — 8  hours. 
(See  also  this  J.,  1915,  073.)— A.  S. 

Potash  manures;    Groiring  of  crojis   irithoul , 

E,  J.  Russell.  J.  Board  Agric,  1915.  22,39:',— 400. 
As  imported  potash  manures  will  proljably  be 
\mavailable  for  1910,  a  consideration  of  possible 
native  sources  of  supply  and  of  the  means  of 
rendering  availalde  the  potash  supply  of  the  .soil, 
is  imperative.  Potatoes,  mangolds,  and  leguminous 
crops  stand  in  most  need  of  this  fertiliser.  Of  the 
possible  .sources  of  supply,  the  ashes  of  seaweeds, 
bracken,  hedge  trimmings,  waste  cavings  and  waste 
from  threshing,  wood  waste,  and  flue  dust  from 
saw^  mills  (see  this  J„  1915,  075)  have  all  been 
recommended.  Except  in  the  last  case,  the 
pota-ssium  is  present  as  the  very  soluble  carbonate, 
hence  these  materials  should  be  kept  dry  and  would 
1)C  safely  applied  with  superphospliate,  at  the 
rate  of  about  :'>  cwt,  per  acre.  Of  farm  products, 
hay  and  root  crops  contain  tiy  far  the  most 
potassium.  .Mangold  leaves  should  be  utilised  by 
plougliing  in,  an<l  damaged  straw  should  be 
returned   to   the  soil.      Liquid   manure,   properly 
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collected  and  protected  before  application,  is  rich 
in  potash,  as  three-quarters  of  the  potash  in  tlie 
food  assimilated  by  animals  is  excreted  in  the 
urine.  The  ploughing  up  of  grassland  and  of 
previous  crops,  partiiularly  of  clover  leys,  causes 
liberation  of  potash  stored  in  the  roots,  stems,  and 
leaves  ;  and  it  has  been  shown  that  the  decay  of 
clover  roots  enhances  the  solubiUty  of  the  potassium 
constituents  of  the  soU.  The  potassium  in  soils 
can,  as  a  war  measure,  be  made  availal)le  by  the 
addition  of  sodium,  either  as  chloride  or  s^Uphate. 
The  application  of  salt  particularly  favours  man- 
golds, and  it  miglit  well  be  tried  for  such  cereal  land 
which  is  known  to  respond  to  potash  fertilisers. 
For  leguminous  crops,  clover,  etc.,  lime  or  chalk 
should  be  used — their  effect  is  very  marked — but 
neither  these  nor  sodium  can  ^take  the  place  of 
potash ;  they  merely  liberate  a'nd  make  available 
tlie  potassium  already  present  in  the  soil.  ^Vs 
(heir  application  to  potato-land  is  attended  «ith 
risk,  this  should  receive  all  the  potash  manure 
a\'ailable.  For  meadow  land  deficient  in  potash, 
liquid  mantare  should  be  used. — E.  H.  T. 

Basic  slag  ;  Solubility  of  the  different  const itrienis  of 

.     Sirot.   Maurice,   and   Joret.     J.   d'Agric. 

prat..    1914.    78,   i.   78.     J.   Chem.   Soc.    1915. 
108,  ii.,  452—453. 

The  silica,  phosphoric  acid,  calcium,  magnesium, 
iron,  manganese,  and  sulphuric  acid  present  in 
basic  slag  are  all  soluble  in  various  dilute  acids, 
the  amounts  dissolved  varying  with  the  fineness 
of  the  slag  and  with  different  acids,  citric  and 
malic  acids  dissolving  the  most,  then  lactic, 
acetic,  tai-taric,  and  oxalic  acids.  About  90%  of 
the  total  silica  is  dissolved  by  citric,  lactic,  and 
malic  acids.  The  variations  in  the  soluliility  of 
other  constituents  were  :  PoO^,  24 — 87-2  ;  C'aO, 
48-8— 89-4  ;  MgO.  31— 67-6  ;  Fe,  10-8 — 41-4  ; 
and  Mn,  7-7 — 39-7';;;,. 

Patents. 

Calcium    cyanamide ;    Apparatus   for    granulating 

.     G.    W.    Sinclair.    Odda.    Norwav.     Eng. 

Pat.  9821.  April  21.  1914.  (.See  Eng.  Pat. 
15,713  of  1913  ;  this  J..  1914,  933.) 
Is  order  to  facilitate  the  flow  of  semi-fluid  material 
to  the  granulating  apparatus,  one  or  more  plungers 
having  a  reciprocating  motion  are  placed  inside 
the  hopper.  The  granulating  apparatus  contains 
two  cylinders,  plain  or  grooved,  either  in  contact 
or  with  a  small  space  between  them.  The  roUers 
are  rotated  in  opposite  directions,  and  the  calcium 
cyanamide  is  fed  on  to  the  line  of  contact  or 
clearance  space. — E.  H.  T. 

Molasses  [fertiliser]  ;  Solidified a7id  process  of 

makini/  same.  J.  McAdams,  Sausalito,  Cal. 
U.S.  Pat.  1,146.337.  Julv  13.  1915.  Date  of 
appl..  Xov.  29.  1913. 
Molasses  is  mixed  with  an  equal  weight  of  slaked 
lime  at  120°— 130^  F.  (49=— 55°  C.)  for  thirty 
minutes,  then  spread  in  a  layer  and  subjected  to 
a  blast  of  cold,  dry  air  ;  the  product  is  granulated 
and  applied  as  a  fertiliser. — J.  F.  B. 

Fertilisers  :  Manufacture  of .     W.  B.  C'hisolm. 

Charleston.  S.C.     U.S.  Pat.  1.147.920.  Jidy  27. 
1915.     Date  of  appl.,  Aug.  16,  1909. 

A  FERTILISER  consisting  of  a  ground  mixture  of 
sulphur  and  phosphatic  rock  is  moistened  or 
steamed  to  start  the  reactions  which  produce 
sulphuric  and  phosphoric  acids  in  the  mass  ;  it  is 
then  packed  tightly  to  prevent  loss  of  moisture  by 
evaporation. — E.  H,  T. 

Fertiliser.  T.  L.  Willson  and  M.  M.  Haff.  Ottawa, 
Assignors  to  Southern  Investment  Co.  of 
Canada,  Montreal.  Canada.  U.S.  Pat.  1.146.222. 
July  13,  1915.     Date  of  appl..  Aug.  IS.  1913. 

See  Eng.  Pat.  25,856  of  1913  ;  this  J.,  1914,  1217. 
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Battelle  process;   White  [cane]  sugar  tnanufacture 

by  the .     E.  E.  Battelle.     Intern.  Sugar  J., 

1915,  17,  357—3.59. 

Although  in  the  beet  sugar  factory  the  Steffen 
and  similar  processes  for  the  extraction  of  the 
sucrose  remaining  in  the  molasses  have  been, 
successful,  attempts  to  introduce  them  in  the  cane 
industry  have  resulted  in  failure,  owing  to  the 
presence  of  a  large  quantity  of  dextrose  (absent  in 
beet  molasses),  which  combines  with  the  lime  used. 
In  the  Battelle  process  the  dextrose  in  the  juice  is 
destroyed  by  heating  with  IJ  to  3J°„  of  caustic 
lime.  Double  carbonatation  follows,  and  the 
clarified  juice  is  evaporated  to  65  "„  of  solids, 
sulphured,  and  filtered  ;  the  resulting  syrup, 
which  is  clear  and  "  tree  of  colour,"  is  boiled  to 
white  granulated  sugar,  while  the  molasses  is 
boiled  to  a  second  quality  sugar.  The  second 
molasses  is  desaccharified  iiy  the  Steffen  process, 
in  a  special  apparatus  (U.S.  Pats.  1.044.()03  and 
1,044,004  ;  this  J.,  1912.  1195).  the  resulting  cake 
of  calcium  trisaccharate  being  sent  to  the  first 
carbonatation  tanks,  where  it  is  decomposed  into 
calcium  carbonate  and  a  comparatively  pure  sugar 
solution.  It  is  claimed  that  by  this  method  of 
working  the  raw  cane  sugar  industry  can  compete 
favourably  with  the  white  granulated  beet  sugar 
manufacture  in  respect  of  quaUty  and  quantity, 
with  a  lower  cost  of  production. — J.  P.  O. 

White  sugar  manufacture  ;  Experiments  on  the  use  of 
sodium  jihosphate  in  — — .  P.  de  Sornay.  Bull, 
Soc.  Cbini.  de  Maurice,  1915,  6,  41 — 44. 

Laboratory  experiments  indicate  that  the  use  of 
sodium  phosphate  as  a  clarifying  agent  leads  to 
an  increase  in  the  purity  of  the  juice  treated.  The 
lime  is  reduced  by  23 — 34  °,j.  and  is  carried  into  the 
scums.  wliQe  sodium  displaces  potassium.  Practical 
trials  carried  out  in  a  ilauritius  cane  sugar  factory 
show  that  the  colour  of  the  sugar  is  improved, 
that  there  is  less  incrustation  in  the  evaporators, 
and  that  boiling  is  more  readily  effected  than  in  the 
ordinary  method  of  working.  The  sodium  phos- 
phate used  contained  25  %  ol  phosphoric  acid,  and 
was  added  to  the  defecated  juice  in  tlie  proportion 
of  10  grms.  per  hectolitre. — J.  P.  O. 

Sulphitation    of   thick-juice    and    run-off   syrups; 

Sulphur  utilised  in   the .     C.   L.   Brunings. 

Tijdschrift.  Intern.  Sugar  J.,  1915, 17,365— 367. 

From  data  relating  to  the  alkalinity  of  thick-juices 
and  run-off  syr\ips  before  and  after  sulphitation, 
and  the  amount  of  sulphur  burnt  in  the  oven,  the 
author  calculates  the  actual  utilisation  of  the 
sulphur  in  a  numVier  of  different  beet  sugar  factories 
in  Holland.  These  calculations  show  that  the 
amount  of  sulphur  actually  utiUsed  in  the  sulphita- 
tion, as  compared  with  that  burnt  in  the  oven, 
varies  from  64 — 82%  in  the  case  of  factories  using 
sulphitation  with  the  thick-juices  alone,  but  are  as 
low  as  2.5 — 38%  when  both  thick-juices  and  run-off 
syrups  are  treated.  This  difference  is  explained 
by  the  fact  that  thick-juice  sulphitation  in  the 
beet  .sugar  factory  is  continuous,  whereas  with 
rim-off  syrups  the  operation  is  intermittent,  which 
system  is  wasteful,  more  sulphur  being  burnt  at 
intervals  than  is  necessary. — J.  P.  O. 

Glueosa7ninic   acid;     Methylation    of - 


{Pro- 
duction of  betaine  from  sugar.)  II.  Pringsheim. 
Ber.,  1915.  48,  1158—1161. 

When  glucosaminic  acid, 

CH,OH.(CHOH)3.CHNH,.COOH, 
is  treated  with  dimethyl  sulphate  in  presence  of 
barium  hydroxide  ^he  products  are  betaine,  and  a 
syrup  wliich  reduces  FehMng's  solution  and  which 
is  possiblv  a  methvlated  tetrose, 

■CHO.(CH.OCH.)j  CHj.OCH,. 
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The  reaction  is  of  physiological  interest  as  illus- 
tratiti);  the  possibility  of  prtx'eeilin^;  from  supnr 
to  hetaine  ;  it  may  also  he  connected  with  the 
m-ciirrence  of  consideratilo  aniounl.s  of  liefaine  in 
the  sUKJir  licet,  ami  with  the  tnuisfonnalion  of 
sugar  to  albumin. — J.  K. 

Suerose  ;    Bchariour  of- 


in  presetice  of  the  silent 
dischart/e.  \V.  Lcib'  Bioohcm.  Zeits.,  1915,  69, 
3(5 — :i8.      J.  Chem.  Soc.  1<J15,  108,  ii.,  409. 

SrtHOsK  umlefgoes  hydrolysis  under  the  influence 
of  the  silent  liiscliargc. 


I'.^TENTS. 


Sugnr  ;   Manufacture  of - 


.  W.  Searbv,  Puiinene, 
Hawaii.  U.S.  Pat.'  I,im.45l5,  July  13,  1915. 
Pate  of  appl..  June  29,  1911. 

.Suo.\R  cane  is  crushed  1)etwecn  rolls  and  the 
crushed  material  is  beaten  into  a  loose  liljrous  mass, 
which  is  then  re-pressed  several  times,  bein^; 
sprayed  before  each  successive  pi'essing. — J.  F.  B. 

Starch  product  [for  Unuidries'j  ;    Process  of  maki)u/ 
a    novel .       Article    of   manufacture    [starch 

Sroduct].  A.  S.  Ilovt,  Assignor  to  Arthur  8. 
Tovt  Co..  Xew  York.  IT..S.  I'ats.  (A)  1,118.153 
and  (B)  M  18.454,  Julv  27,  irUo.  Date  of  appl.. 
Dee.  2tt,  1914. 

(a)  Starch  from  wheat  flour  or  similar  material, 
freed  from  the  greater  pai't  of  (lie  naturally  occur- 
ring proteins,  is  gelatinised  by  heating  with  just 
sufiicicnt  water  to  prevent  burning,  and  then 
dried  and  powdered,  (b)  A  starch  product  niade  as 
described  above,  which  forms  an  opalescent  jelly 
on  addition  of  water. — J.  II.  L. 

Sw/ar  in  the  form  of  fine  crystals  ;  Process  for  the 

preparation   of .      J.    F.    P.  Kestner,   Lille, 

France.       IT.S.    Pat.    1.149,067,  Aug.    3,    1915. 
Date  of  appl.,  July  17,  1914. 

See  Eng.  Pat.  17,010  of  1914  ;    this  J.,  1915,  241. 

Acid,   alkali,   neutral,   syrup   or   like  concentraiinij 
plant.     Eng.  Pat.   23,414.     See  I. 

Solidified  molasses  [fertiliser]  a>id  process  of  maki)i(j 
same.    U.S.  Pat.  1,140,337.    See  XVI. 


XVni.— FERMENTATION    INDUSTRIES. 

Patents. 
Mailing  apparatus.     J.  F.  Dornfeld,  Chicago,  111. 
U.S.   Pat.    1.140.139,   July    13,    1915.      Date  of 
appl.,  July  22,  1912. 

In  a  pneumalic  maltl\ouse  a  numl)er  of  parallel 
hoppers,  which  serve  as  receptacles  for  the  green 
malt,  are  airanged  with  spaces  between  tlieni. 
Each  has  a  perforated  cover  on  whiih  the  grain 
rests  during  germination.  The  spaces  between  the 
hoppers  serve  as  ducts  for  the  fresh  air,  which 
passes  upwards,  between  parallel  walls  bounding 
the  germinating  surfaces,  into  the  space  above 
the  gi-ain  :  thence  it  is  drawn  downwards  through 
the  gi-ain  into  the  hoppers,  which  coninuuiicate 
with  a  fold  air  duct  provided  with  an  exhaust  fan 
at  its  outlet.— J.  H.  L. 

Diastatic  product  and.  process  for  producing  the 
same.  J.  Takaniine,  Xew  York.  U.S.  Pat. 
l,118,938,Aug.3,1915.  Date  of  appl.,Fcb.2,1910. 

A  DL».ST.\TIC  product,  moyashi,  is  prepared  by 
growing  repeated  generations  of  AspergUh's 
oryzce  in  the  presence  of  increasing  proportions 
of  an  antiseptic,  such  as  formaldehvde.  (See  also 
U.S.  Pat.  1,054.020;  this  J.,  1913,  444;  and 
Takaniine,  this  J.,  1914,  1008.)— \V.  P.  S. 


Beverage  [non-alcoholic]  and  nuiliod  of  preparing 
same.  \V.  O.  Kaiser  and  O.  V.  Stroebcl,  Burling- 
ton. Iowa.  U.S.  Pat.  1,110,171,  Julv  13.  1915. 
Date  of  appl.,  .\ug.  12,  1914. 

A  Mi.XTi'HK  of  malt,  rice,  cereals,  dextrin,  and 
hops  is  fermented,  then  boiled  to  rupture  the  yeast 
cells  and  expel  the  alcohol,  and  cooled. — W.  P.  S. 

Distillenj  slop  ;     Manufacture  and  rccovenj  of  b:/- 

produrts  from .      A.   von   Las/.lort'v,    Peoria, 

111.  U.S.  Pals.  1,147,707  to  1. 147, 770',  ,Tuly  27, 
1915.  Dates  of  appl.,  .Jan.  30,  1911,  Aug.  25, 
1911,  Feb,  20,  1912,  and  Oct.  20,  1913. 

(a)  The  slop  is  concentrated  to  a  syrup  and  mixed 
with  an  alcoholic  solvent  ;  (he  insoluble  matter 
which  cont^iins  precipitated  albuminoid  and 
gummy  sulistances  is  separated  and  used  as  fodder, 
and  the  solvent  is  recovered  from  t  he  liquid  portion. 
(B)  The  slop,  or  material  derived  from  it.  e.g.,  the 
liquid  portion,  acidified  if  necessary,  is  concen- 
trated or  drieil,  and  treated  with  a  solvent  whicli 
dissolves  succinic  and  lactic  acids  and  fats  but 
which  is  immiscible  with  glycerol,  and  the  un- 
dissolved matter  is  separated,  (c)  To  reco\  er 
succinic  and  lactic  acids,  slop  freed  from  albuminoid 
and  gummy  substances  is  treated  with  a,  solvent 
capable  of  dissolving  the  organic  acids  and 
immiscible  with  glycerol,  and  after  the  insohdiie 
matter  has  been  separated  the  solution  is  con- 
centrated to  eliminate  the  adde<l  sohent ;  the 
fat  which  then  separates  is  removed,  and  the 
succinic  and  lactic  acids  are  separated  liy  allowing 
the  former  to  crystallise,  (n)  Material  derived 
from  slop  is  treated  vith  a  solvent  as  in  (B)  (above), 
and  the  undissolved  residue  is  further  treated  with 
an  alcoholic  solvent. — J.  H.  L. 

Diastase   preparations  ;     Manufacture   of - 


T. 

PoUak, "Vienna.    Eng.  Pat.  11.329,  .Mav  7.  1914. 
Under  Int.  Conv.,  May  23,  1913. 

See  Ger.  Pat.  283,001  of  1913  ;   this  J.,  1915,  729. 

Dioslasc   preparations;     Manufacture   of .     I. 

PoUak,  Vienna.     Eng.  Pat.  11.330,  Mav  7,  1914. 

Under  Int.  Conv.,  .May  23,  1913. 
See  Fr.  Pat.  473,470  of  1014  ;    this  J..  1915,  729. 

Bracing.       M.    Hessberg,    London.        U.S.    Pat. 
1,146.793,  Julv  20,  1915.     Date  of  appl..  May 
7,  1913. 

See  Eng.  Fat.  29,143  of  1912  ;    this  J.,  1913,  620. 


XIXa.— FOODS. 

Hydrogen  pero.nde  in  milk  ;    Delicacy  of  different 

tests  for .     I.  T.  Darlington.     J.  Ind.  Eng. 

Chem.,  1915,  7,  070. 
Of  the  various  reagents  in  general  use  for  detecting 
hydrogen  peroxide  in  milk,  yj-phcnylenediamine 
and  benzidine  w  ere  found  to  be  the  most  sensitive  ; 
they  arc  capable  of  detecting  0075  nigiTn.  of 
peroxide  in  10  c.c.  of  raw  milk.  Hyihogcn 
peroxide  in  quantities  such  as  would  bo  added  to 
milk  as  a  preservative  is  completely  decomposed 
when  the  milk  is  allowed  to  stand  for  IS  hours. 

—A.  S. 

Butler  fat  ;    Apparent  effect  of  acetic  acid  upon  the 

constants  of .     C.  Bahlman.     J.  Ind.  Eng. 

Chem.,  1915,  7,  080-081. 
When  fat  is  i-cpaia((d  frcm  milk,  rrram,  etc.,  in 
presence  of  acetic  acid,  feme  of  the  acid  is  retained 
mechanically  by  the  fat  and  affects  the  refracto- 
meter  reading,  saponification  value,  and  Reichert- 
-Meissl  value  of  the  latter  ;  the  a<rt!c  acid  may  be 
removed    completely    by    heating   for    1   hour   at 
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90° — 95°  C.  Hydrochloric  and  sulphuric  acids, 
under  similar  conditions,  are  not  retained  by  the 
fat  to  any  appreciable  extent. — A.  S. 

Cottonseed    meal  ;     The    offieial    melhotl   for    deier- 

■mininr/    crude  fibre   as   apjtlied   to .     C.  K. 

Francis.    J.  Ind.  Eng.  Chem..  1915,  7,  ()76— 680. 

The  following  njcthod,  in  which  )nit  one  filtration 
is  required,  is  stated  to  give  more  reliable  results 
than  the  U.S.  official  method  :  2  grms.  of  the  meal 
is  dried  at  105°  C.  and  the  fat  removed  by  extrac- 
tion with  ether.  The  residue  is  transferred  to  a 
SOD  c.c.  beaker,  treated  \\ith  200  c.c.  of  lioiling 
1-25°;,  sulphuric  acid,  and  the  mixture  lioiled  tor 
30  mins.,  a  round-bottom  flask  filled  with  water 
being  placed  on  the  beaker  to  serve  as  a  con- 
denser. After  adding  200  c.c.  of  boiling  3-52% 
sodium  hydroxide  solution,  the  boiling  is  con- 
tinued for  a  fiu'ther  30  mins.,  and  the  mixture 
filtered  rapidly,  with  the  aid  of  s\iction,  tlirough  a 
9  cm.  S.  &  S.  575  filter  paper,  placed  in  a  Buchner 
funnel,  and  preferably  protected  by  a  glass  filter- 
plate.  The  residual  fibre  is  washed  successively 
with  boiling  water.  l-25°n  hydrochloric  acid,  hot 
water,  and  alcohol,  and  is  then  transferred  from  the 
paper,  with  the  aid  of  a  small  quantity  of  80% 
alcohol,  to  a  Gooch  crucible,  which  lias  been 
fitted  with  a  pad  of  asbestos,  1mm.  thick,  and  heated 
to  redness  for  15  mins.  The  crucible  is  heated  at 
105° — 1 10°  C.  till  of  constant  weight  (2  to  6  hours), 
then  partially  covered  and  heated  to  dull  redness 
for  15  mins.  or  until  a  white  or  light  grey  ash  is 
obtained  :  the  loss  in  weight  represents  crude 
fibre.— A.  S. 

Heating  of  cottonseed.     Its  causes  and  prevention. 
Barrow.     See  XII. 

Patents. 

Edible  fat  product.  J.  L.  A.  Pari?,  Jlontreal,  Canada. 

Eng.  Pat.  21,549,  Oct,  20,  1914. 
Melted  lard  is  incorporated  with  a  substance, 
preferably  of  a  nutritive  character,  such  as  flour, 
pulverised  fish,  or  molasses,  which  will  neutralise  or 
change  its  flavour,  and  also  with  a  flavouring,  as 
meat  extract,  and  a  small  quantity  of  condiments, 
and  the  whole  is  stirred  until  cool.  The  materials 
added  to  tlie  lard  are  in  such  quantity  as  to  give 
the  product  the  consistence  of  butter.  The  lard 
used  may  be  a  compound  lard. — J.  H.  J. 


Marf/arine  ;     Manufacture    of - 


K.    Erslev, 


Nijmegen,  Assignor  to  Ant.  Jurgens  Vereenigde 

Falmeken,      O.ss,      Netherlands.        U.S.      Pat. 

1.147.t>2ti.     Julv     20,     1915.     Date     of     appl., 

Feb.  24.  1915.  ' 
As  alkali  lactate  is  added  to  the  margarine,  in  the 
proportion  of  not  less  than  0-5  °o,  for  the  purpose 
of  preserving  the  buttery  aroma. — W.  P.  S. 

Bread  ;     Manufacture   of — .      H.    A,   Kohman, 

C.  Hoffman,  and  T.  M.  Godfrey,  Pittsburgh.  Pa.. 
Assignors  to  C.  Adams.  New  Pochelle.  N.Y. 
U.S.  Pats.  (A)  1.148.328  and  (b)  1.148,329.  JiUv 
27, 1915.  Dates  of  appl..  April  2  land  Nov.  27. 1914. 

(a)  Potassium  bromate  is  added  to  the  mixture 
of  flour,  yeast,  etc.,  used  for  making  bread,  in  the 
proportion  of  0015  part  per  1000  parts  of  flour. 
(B)  Potassium  iodate  is  added  in  the  proportion  of 
0-005  part  per  1000  parts  of  flour.— W.  P.  S. 

Food  for  cattle  aitd  other  animals  ;     Manufacture 

of .    J.  J.  Eastick.  London,  and  .1.  J.  A.  de 

Whallev,  Lee.  Assignoi's  to  The  Jlolassine  Co., 
Ltd.,  East  Greenwich.  U.S.  Pat.  1,147,489, 
July  20,  1915.    Date  of  appl.,  Feb.  20,  1914. 

See  Eng.  Pat.  14,607  of  1913  ;    this  J..  1914,  803. 


Meat  and  other  foodstuffs  ;  Process  for  the  preserva- 
tion  of .      O.   Bocand^,   Paris.      U.S.    Pat. 

1,148,823,  Aug.  3,  1915.   Date  of  appl.,  Sept.  16, 
1913. 

See  Eng.  Pat.  19,921  of  1913  :   this  J.,  1914,  842. 

Maniifacture  and  recovery  of  by-products  from 
distiUeri/  slop.  U.S.  Pats.  1.147.767—1,147.770. 
See  XVIII. 

Preservation  of  orr/anic  matter.      Eng.  Pat.  15.478. 
See  XIXb. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Bacterioloqical  examination  of  water  ;    Studies  on 

the    culture    media    employed   for    the .     //. 

Lnctnsc-peptone  media.  E.  M.  Chamot  and  C.  M. 
Sherwood.  J.  Amer.  Chem.  Soc,  1915,  37,  1949 — 
1959.      (See  this  J.,  1915,  730.) 

The  fermentation  of  lactose  by  B.  coli  and  other 
micro-organisms  in  water  increases  to  a  maximvun 
with  the  concentration  of  the  peptone  or  meat 
extract  employed.  The  composition  of  the  gas 
produced  depends  upon  the  concentration  of  the 
nitrogenous  constituents  of  the  medium.  The 
most  rapid  and  uniform  diagnostic  results  were 
obtained  liy  the  use  of  media  containing  3  to  3-5 
or  4%  of  peptone,  0-6  to  1°„  lactose,  and 
0.5  to  1"5%  of  potassium  chloride,  or  0%5  to 
1  "n  of  sodium  cliloride,  preferably  the  former. 
Neutral  media  yield  the  greatest  volume  of  gas, 
but  its  appearance  is  slower  and  greater  variations 
in  the  final  volume  are  obtained  than  with  a 
medium  containing  about  1  °„  (not  exceeding 
1-5%)  of  acid.  The  addition  of  meat  infusion  to 
weak  peptone  media  is  an  improvement,  but  the 
reactions  of  such  media  change  rapidly. — C.  A.  M. 

•  as  an  index 


Water  ;  Absorption  of  chlorine  by  - 


of  quality.     I.     A.   Zaleski  and  N.  A.   Elmano- 

vitsch.     J.   Russ.   Phys.   Chem.  Soc,    1914,   46, 

1270—1283.     J.    Chem.    Soc,  1915,     108,    ii., 
479—480. 

The  absorptive  capacity  of  water  for  chlorine  is 
determined  by  addition  of  an  exact  volume  of 
clear  bleaching  powder  solution  to  a  definite 
volume  of  the  water  (usually  4  litres),  followed, 
after  a  certain  time,  l>y  estimation  of  the  fi'ee 
chlorine  present  by  titration  with  iV/oO-thio- 
sulphate  solution ;  the  result  is  expressed  in 
mgrms.  of  chlorine  absorbed  per  litre  of  the  ■nater. 
Any  marked  increase  in  the  cldorine  absorption 
indicates  contamination  of  the  water  with  the 
products  of  protein  decomposition.  For  the  water 
of  the  Neva,  the  mean  value  is  75 — 8,  its  oxygen 
absorption,  similarly  expressed,  being  18 — 20." 

Carbon  monoxide  ;  Determination  of  traces  of 

in     the    air.     A.     Gautier.     Bull.     Soc     Chim., 
1915,  17,  256—260. 

The  author  claims  priority  over  Graham  and 
Winmill  (this  .T.,  1914,  944)  for  the  determination 
of  the  conditions  required  for  the  iodometric 
estimation  of  carljon  monoxide  in  the  air.  The 
reduction  of  iodic  anhydride  by  carlion  monoxide 
begins  at  30° — 35°  C,"  and  even  at  dilutions  of 
1  in  200.000  and  more,  oxidation  to  carbon 
dioxide  is  complete  at  75°  C.  If  tlie  carVion 
monoxide  is  accompanied  by  a  considerable  excess 
(10 — 20  vols.)  of  ethylene,  acetylene,  or  hydrogen, 
it  is  however  only  partially  oxidised,  and  recoui>se 
must  l)e  had  to  other  methods  of  estimation,  or 
the  gas  may  l)e  diluted  ;  at  dilutions  of  1  in  100.000, 
the  hydrocarbons  do  not  react  sensibly  with  iodic 
anhydride.     The  iodine,  liberated  according  to  the 
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oqimtiou  .">('0  +I,Oj  =5C03  -fl ,,  may  be  osliinateil 
fonveiik-ntly  by  diivct  wi-ighiiiji.  after  siililimatioii 
on  to  I'opper  tiiriiint;:'  heated  to  80"  C,  or  eolori- 
metrieally  hy  passing  the  vapour  into  carbon 
bisulphide  and  comparing  witli  a  standard  tint. 
SSiiIphiir  dioxide  or  hydrogen  sulphiile  must  lie 
previously  removed  from  tne  air  before  it  conies 
into  contact  with  the  iodic  anliydride  by  passing 
throu^li  potiussimu  hyilroxide  solution  and  over 
■soda-lime. — G.  F.  M. 

Antiseptics  for  iroioirfs ;   Certain  chlorinated- 


II.  1).  Dakin.  C'omptes  rend.,U)ir>,161,  150—153. 

TllK  use  of  commercial  hypochloiites  as  anli- 
i^eptics  is  debarred  by  tlu-ir  varying  composiliou 
and  their  content  of  free  alkali  or  chlorine.  Such 
objections  do  not  apply  to  the  following  mixtin-e, 
the  strong  bactericidial  action  of  which  is  luiaccom- 
panicd  by  any  marked  toxic  or  irritant  clt'oct. 
lileachiug  powder  (200  grins.)  is  mixed  with  water 
(10  litres)  containing  .sodium  bicarbonate  (140 
grms.)  and  the  filteieil  liijuid  rendered  neutral  or 
acid  by  the  adilition  of  Ijoric  ac  id  {'2'^  to  40  grms.). 
AVith  stronger  solutions  than  the  above  an  exce.s.s 
of  boric  ai'id  sho\dd  be  avoided.  Slaphylonocei 
are  killed  in  2  hours  by  a  1  :  500,000  hypochlorite 
solution  prepared  in  this  \\  ay  ;  but  to  produce 
the  s.iDie  residt  in  jiresence  of  lilood  serum  a  con- 
centration of  1  :  1000  to  1  :  L'500  is  necessary. 
The  solution  is  a  very  suitable  antiseptic  for 
infected  wounds  when  applied  according  to  Carrel's 
method.  The  antiseptic  elVect  is  attributed  to  the 
formation  of  cliloro-andnes  l)y  the  interaction  of 
the  hypochlorite  with  proteins.  Benzene.sodium- 
sulphochloramide,  CjjHj.SOj.NXaCl,  and  p-tolucne- 
sodiunisulphoohlorauiide,  I'll  j.CV,IIj.S02.NNaCl, 
are  active  antiseptics  and  possess  little  toxic  effect, 
B.  Perfrinqcns  and  Staplijilococci  when  suspended 
in  water  being  killed  in  2  horn's  by  j)-toluene- 
sodiumsulphocldoramide  at  concentrations  of 
I  :  10,000,000  and  1  :  1.000.000  respectively.  Un- 
like hypochlorites,  these  substances  do  not  dissolve 
<lcad  tissue.  Since  they  possess  marked  hipmolytic 
power  they  must  not  bo  injected  into  the  veins. 

—J.  R. 

:d-Xaphthol    in    lijsol    anrJ    similar    preparatio7is  ; 

Detection  of .      K.  Bodmer.     Analvst,  1915, 

40,^41—313. 

OxK  c.c.  of  the  sample  in  100  c.c.  of  distilled  water 
is  treated  with  about  1  c.c.  of  diazotised  benzidine 
hydrochloride  solution  (1  grm.  benzidine,  4  c.c.  of 
strong  hydrochloric  acid,  and  1  grm.  of  sodium 
nitrite  made  up  to  100  c.c.  and  neutralised).  I'ure 
lysol  gives  an  orange-coloureil  .solution,  but  a  fine 
red  colour  is  obtained  in  the  presence  of  as  little  as 
0-2%  of  ;3-naphthol.  The  test  may  be  made 
ouantitative  by  comparing  the  coloration  with 
that  given  ))y  a  sohition  of  lysol  containing  a 
known  quantity  of  /3-naphlIiol. — C.  A.  JI. 

Patent-s. 

Water  intended  fur  commercial  and  drinkin;/  pur- 
poses ;    Klimiiiatinij    the    iron    from    and    partly 

sterilisinf) .     B.      Kohn.stein     and      ,1.      M. 

Muchka,' Vienna.     Eng.  Pat.  2020,  Jan.  2(),  1914. 

A  POROi'S  substance  with  a  large  surface,  such  as 
carbon,  kaolin,  magnesia,  cork  waste,  or  exhausted 
leather  waste,  is  saturated  with  a  solution  of  any 
natural  or  artificial  tanning  material,  gallic  acid, 
jilienols,  or  phenol-sulphonic  acids,  or  their 
condensation  i)roducts  with  formaldehyde.  The 
saturated  substances  are  washed  with  clean  water 
and  are  ready  for  use  in  a  filter  or  in  a  rotating 
drum  to  absorb  iron  and  other  salts,  colloids,  and 
albmninous  substances  from  water  ;  the  number 
of  bacteria  in  the  water  is  reduced  by  the  treat- 
ment. (Reference  is  directed  in  pursuance  of 
.  Sect.    7,   Sub-sect.  4,  of  the  Patents  and  Designs 


Act.  1907,  to  Eng.  Pats.  2525  of  ISOO,  2178  of 
1873,  and  4512  of  1880.)— J.  II.  J. 

I'arifiiinij   effluent   and  other   liiiuids  and  softening 

nater  ;  JMethod  of  and  7}iean.s  for .      Royles, 

Ltd.,  Manchester,  and  1,.  .louvenel,  Wimbledon. 
Eng.  Pat.  701.  Jan.  18.  1915. 

A  iiKrT.\Nori,.\R  tank  is  divided  into  a  series  of 
right-angled  chaiuicls  rumiiiig  in  the  direction  of 
two  adjacent  sides  of  the  tanii  and  comnunucating 
with  each  other  al  allernate  ends,  sucli  communir-a- 
tion  taking  the  form  of  a  short  sill  in  (he  dividing 
wall  of  the  channels,  each  succeeiling  sill  being 
slightly  lower  than  the  one  preceding  it.  The 
liquid  enters  the  tank  at  the  head  of  the  outsiile 
channel  and  passes  through  all  the  channels  in 
succession  in  zig-zag  fashion.  Each  channel  may 
have  one  or  more  transverse  partitions  slight ly 
below  the  level  of  the  li(nuil,  so  as  to  retain  a 
stationary  body  of  liquid  in  the  channel  and  to 
cause  the  incoming  liquid  to  flow  over  the  surface 
of  the  other.  The  suspended  matter  is  deposited 
and  retained  in  (he  stationary  li(]uid.  The  end 
channels,  lieing  sli.dlower  than  the  first  ones,  alTord 
a  surface  for  oxidation  of  the  liquid  after  the 
suspended  matter  has  been  deposited.  Means  are 
provided  for  removing  sludge  from  the  channels. 
I'^or  softening  water,  two  small  chamliers  con- 
taining the  reagents  are  placed  outside  the  corner 
of  the  tank  at  the  head  of  the  first  chamiel,  and 
connected  thereto. — J.  II.  J. 


Catalytic  o-vidisinr/  or  pnrifi/iny  means.  N. 
Statham,  Yonkers,  N'.Y.,  Assignor  to  Industrial 
Chemical  Co..  New  York.  U.S.  Pat.  1,140.303, 
July  13,  1915.      Date  of  appl.,  Aug.  15.  1913. 

A  HKiHi.y  porous,  granular,  carbonised  vegetable 
material.  s>d)stantially  tree  from  hydrocarbons,  is 
employed  in  the  form  of  a  deep  percolating  bed  ; 
the  oxidising  capacity  of  the  material  is  about 
20  to  35  mgrms.  of  oxygen  per  grm. — W.  P.  S. 


Liquids  [water] ;  [Electricall!/]  treating  ■ 


C.  P. 


Landreth.  Philadelphia,  Pa.  U.S.  Pat.  1.140,942, 
July  20,  1915.    Date  of  appl.,  Aug.  2,  1912. 

A  POUTION  of  the  liquid,  such  as  water,  is  treated 
to  produce  a  precipitant  including  the  foreign 
matter  to  be  removed,  by  causing  the  liquid  to 
flow  continuously  under  pressure  through  a 
substantially  closed  vessel  forming  part  of  a 
conduit,  in  contact  with  and  between  oxidisable 
electrodes,  whereby  a  coagulating  body  is  formed 
electrolytically.  The  liquid  is  diverted  across  the 
surface  of  the  electrodes  and  mechanically  agitated 
during  its  passage,  whereby  a  motion  imlependent 
of  its  direction  of  flow  is  imparted  to  it.  an<l  the 
electrodes  are  swept  free  of  precipitated  matter. 
A  chemical  precipitating  agent  is  introduced  after 
it  has  passi^d  the  electrodes,  and  the  li(iuid  is 
mixed  with  the  untreated  water  in  a  settling  tank 
to  separate  the  flocculent  or  other  suspetided 
matter  produced  liy  the  chemical  and  electrical 
treatments. — B.  N. 


Organic  matter  ;    Preservation  of 


E.  nm, 


Bradford.     Eng.  Pat.   15,478,  June  27,   1914. 

The  organic  matter,  such  as  foods  or  doth,  etc., 
is  packed  in  boxes  or  tins  and  a  small  openinj;  left 
or  made  in  these  after  closing.  Several  of  the 
boxes  arc  placed  in  a  special  container  which  is 
hermetically  closed,  connected  to  a  pump,  and 
most  of  the  air  removed  and  replaced  by  nitrogei;. 
The  container  is  then  opened,  the  boxes  taken  out, 
and  the  small  opening  sealed  up.  The  air  left  in 
contact  with  the  organic  matter  should  contain  not 
more  than  14%  by  volume  of  oxygen. — J.  H.  J. 
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Nicotine  solutions  ;    Method  for  concentrating . 

R.  G.  !Me\vborne,  Louisville,  Kv.,  As.signor  to 
The  Kentucky  Tobacco  Products  Co.  U.S. 
Pat.  1.146,011,  Julv  13,  191.5.  Date  of  appl., 
July  S,  1912. 

Nicotine  solutions  are  concentrated  by  distilling  off 
the  water  at  a  low  temperature  in  a  chamber 
maintained  under  a  high  vacuum,  and  the  vapours 
are  passed  through  water  to  condense  and  remove 
anv  volatilised  nicotine,  which  is  then  returned  to 
the  still. — J.  P.  B. 


Water  :  Purifiiimj  and  clarifi/iHO  - 


O.  VolLniar, 


Dresden.  Saxonv.  Eng.  Pat.  28.816,  Dec.  13, 
1913.  Under  Int.  Conv.,  Dec.  17,  1912. 

8ee  Fr.  Pat.  466.177  of  1913  ;    this  J.,  1914,  663. 

Base-excharujing    substances   from    natural    rocks ; 

Production   of ,   and  utilisation   of  the  same 

for  the  elimination  of  bases  from  aqueous  solutions. 
Oes.  fiir  Verwertung  Chem.  Produkte  m.  b.  H., 
Berlin.  Eng.  Pat.  2286.  Jan.  28,  1914.  Under 
Int.  Conv.,  Jan.  29,  1913. 

See  Fr.  Pat.  467,687  of  1914  ;    this  J.,  1914,  938. 


Wafer;    Method  of  softening  ■ 


-.     K.  Schrempp, 


Karlsruhe.  Baden.   Eng.  Pat.  2971,  Feb.  5.  1914. 
See  Fr.  Pat.  468,047  of  1914  ;    this  J.,  1914,  981. 


Water  ;    Apparatus  for  treating  flowing  - 


with 


'7ns.    G.  Ornstein.  New  York.    Eng.  Pat.  10.374, 
April  27.  1914.    Under  Int.  Conv.,  May  9.  1913. 

See  Fr.  Pat.  469,275  of  1914  ;    this  J.,  1915,  16. 

Manufacture  of  base-exchanging  substances.     Eng. 
Pats.  10,997  and  17,'663.     See  VII. 

Means  for  detecting  the  presence  of  injurious  gases 
in   mines.     Eng.    Pat.    10,400.     Sec    XXIII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Eserinc.     Alkaloids  of  the   Calabar  bean.      I.     M. 
Polonovski.  Bull.  Soc.  Chim.,  1915,  17,235—244. 

ESERINE  gives  a  very  hygroscopic  methiodide 
when  treated  with  methyl  iodide  in  lienzene  solu- 
tion. On  treatment  with  sulphur  dioxide  in 
ethereal  solution  it  gives  a  crystalline  substance 
which  is  probalily  a  sulphite  of  eserine,  but  wliich 
is  certainly  not  a  new  base.  "  eseridine,"  as  sug- 
gested by  Bohringer.  Eserine  is  decomposed  by 
warm  aqueous  barium  hydroxide  solution,  each 
molecule  giving  one  mol.  of  carbon  dioxide,  one 
mol.  of  methylamine,  and  one  mol.  of  eseroline, 
CijHisN.O  (Salway.  this  J.,  1912,  509).  The 
presence  of  a  — CO.NHCH3  group  is  further 
indicated  by  the  evolution  of  methyl  isocyanate 
when  eserine  is  heated  to  150° — 160°  C.  Eseroline 
ii  obtained  most  readily  in  a  pure  condition  by  the 
action  of  cold  alcoholic  sodium  ethoxide  on  eserine, 
methylurethane  being  the  other  product.  It 
forms"  white  crystals,  m.pt.  129°  C,  ["Id  (in  abso- 
lute alcohol)  = — 107°.  Its  salts  are  crystalline 
substances,  and  it  forms  a  crystalline  methiodide, 
m.pt.  1SS°  C.  Evidence  of  the  existence  of  a 
liydroxyl  group  in  eseroline  which  is  generated 
during  the  formation  of  this  substance  from 
eserine.  and  that  this  latter  alkaloid  is,  therefore, 
a  urethane  of  the  structure,  CHjNH.CO.OCiaHi^Na, 
is  afforded  by  the  formation  of  an  ethyl  ether  of 
eseroline  when  either  the  alkaloid  or  its  saponifica- 
tion product  is  treated  with  ethyl  tohienesulphon- 
ate  and  sodium  ethoxide  in  alcoholic  solution. 
This  ether,  eserethol,  Ci3H,,N,OC.,H„  is  a  very 
stable,  strongly  alkaline  liquid,  b.pt.  308° — 310°  C, 
[a]o  (in  alcohol)  =  — 81°.    It  gives  well  character- 


ised derivatives  and  is  therefore  a  verj'  suitable- 
starting  point  for  the  further  degradation  of 
eserine. — G.  F.  M. 

Gencscrine,  a  new  alkaloid  of  Calabar  beans. 
Alkaloids  of  the  Calabar  bean.  II.  M.  Polonovski 
and  C.  Nitzberg.  Bull.  Soc.  Chim.,  1915,  17,. 
244—256. 

Whilst  extraction  of  the  finely  powdered  beans- 
with  warm  alcohol  in  presence  of  tartaric  acid 
gave  almost  piu'e  eserine,  extraction  with  ether,, 
either  with  or  without  previous  treatment  with 
sodium  carbonate  or  hydroxide,  j-ielded  up  to 
a  maximum  of  1  grm.  per  kilo,  of  a  new  alkaloid, 
t'ljH.iNaOj,  m.pt.  128°— 129°  C,  which  is. 
apparently  an  oxy-eserine,  and  is  named  geneserine. 
It  is  a  very  feeble  base  and  does  not  give  crystalline 
salts  \vith  mineral  acids.  On  the  other  hand  the 
salicylate,  m.pt.  89° — 90°  C,  and  the  picrate, 
m.pt.  175°  C,  are  well  defined  crystalline  salts. 
Geneserine  in  alcoholic  solution  has  [ajo  = — 175°. 
Treated  in  the  same  manner  as  eserine  (see 
preceding  abstract ),  geneserine  gives  rise  to  a 
jierfectly  parallel  series  of  degradation  products. 
Geneseroline,  Ci^HigNjOj,  is  formed  along  with 
methylurethane  when  the  alkaloid  Ls  treated  with 
.sodium  ethoxide.  It  melts  at  150°  C  and  in 
alcoholic  solution  has  [njo  = — 176°.  It«  ethyl 
ether,  geneserethol,  melts  at  83°  C,  and  distils 
,  without  decomposition.  Like  eserethol  it  is  also 
produced  by  the  ethylation  of  geneserine  itself. 
Geneserine  and  all  the  above  degradation  products 
are  converted  into  eserine  or  its  corresponding 
derivatives  by  gentle  reduction  with  zinc  and 
acetic  acid,  or  with  sulphurous  acid.  Geneserine 
is  a  fundamental  alkaloid  of  Calabar  Iiean  and  is 
not  identical  with  either  eseramine  or  physovenine, 
isolated  by  Sahvay  (this  J..  1912,  509),  from  which 
it  differs  moreover  in  physiological  action. — G.F.M. 

Strophatiihin   from.    Strophanthus   Kombe    and    S. 

Gratus ;      Reactions     of .         C.     Keichard. 

Pharm.  Zentr.-h..  1915.  56,  159—163,  174— 17S. 
J.  Chem.  Soc,  1915.  108,  ii.,  496. 

The  strophantlun  obtained  from  Strophanthus 
Kombe  is  an  amorphous,  yellow  powder,  whilst  that 
from  S.  Gratus  occurs  as  colourless  crystals.  The 
former  dissolves  readily  in  90  °o  sulphuric  acid, 
whilst  the  latter  dissolves  with  difficulty.  When 
treated  with  concentrated  sulphuric  acid.  Kombe- 
strophanthin  yields  an  intense  green  coloration, 
liut  frVo/»s-strophanthin  remains  unaltered  ;  on 
heating,  both  mixtures  yield  a  green  coloration, 
which,  in  the  case  of  A'onifte-strophantliin,  chajiges 
to  grey-blue  if  the  heating  is  not  continued. 
Grafw.s-strophanthin  dissolves  in  warm  potassium 
bichromate  solution,  and  yellow  crystals  are 
deposited  when  the  solution  is  cooled;  Kombe- 
strophantliin  behaves  similarly,  but  the  former 
crystals  yield  only  a  slight  green  coloration  when 
treated  with  sulphuric  acid,  whilst  the  latter  give 
a  green  coloration  with  dilute  sulphuric  acid. 

li-Xataloin    and    ^-Jiomonataloin  ;     Resolution    of 

into  optical  isomcrides.      E.  L^ger.  Comptes 

rend.,  1915,  161,  133—135. 

/3-N.\TAi.oiN'.  obtained  by  hydrolysing  the  optically 
inactive  penta-acetyl  derivative  (Comptes  rend., 
1914,  158,  1189),  usually  exhibits,  after  several 
recrystallisations.  a  feeble  d-  or  Z-rotation.  A 
product  thus  obtained,  having  «!>= — 24°,  after 
three  recrystallisations  from  alcohol  at  60°  C. 
showed  the  same  rotatory  power  as  natui-ally 
occurring  nataloin,  namely,  aj,  = — 145°.  The 
highest  (/-rotation  obtained'  was  an  =  -f63°.  A 
specimen  of  /3-homonataloin,  having  aD=-fS'', 
when  fractionally  precipitated  from  alcoholic 
solution  also  gave  a  fraction  having  ni)=+63°; 
and    from    the    mother    liquors    a    fraction    was 
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obtained  having  nn  = 
/J-honionataloin  oj,  =- 


-147-6°,  whereas  for  natural 
-149-7°.— J.  R. 


Hay  oil.     J.  (".  Uninev.  Perf.  anil  Es.s.  Oil   Kec, 
15)1.').   6,  -jr.l— 2.V2. 

In  s»'venil  nf  the  British  West  Indian  l.-slunds 
ar»'  f()\inil  liay  trofs  of  the  variety  most  suitable 
fur  pi-()duciii^<>il.  and  in  certain  districts,  iiolality  in 
Montserrat,  consideraMi'  areas  are  lieinfc  planted. 
In  view  of  the  prolialile  iiurease  of  output  of  liay 
oil.  new  uses  should  lie  found  ;  nt  present  it  is  used 
almost  entirely  for  luakinn  bay  rum.  .\s  a  source 
of  eU)»enol  it  coidd  not  compete  witli  dove  and 
cinnamon  leaf  oils,  l)ut  it  niifjht  he  nsed  with 
advantaf;e  in  soap.s  and  <ither  toilet  articles. 
The  ptirchase  of  hay  oil  on  the  ba.sis  of  phenol 
content  is  not  satisfactory,  since  it  affords  an 
opportunity  for  sophistication  with  eugenol. 
In  two  oils  eontainini;  ."."i  and  l.")'\,  of  phenols. 
respectively,  the  odour  of  the  latter  was  much 
superior,  whilst  the  former  was  hiijhor  in  price. 
It  is  hoped  that  the  oflicial  elTorts  in  the  West 
Indies  to  hrinpr  the  production  of  tlio  oil  within 
controlled  conditions  will  remove  some  of  the 
difrtcultie.s  in  the  valuation  of  tlie  oil. 

Blirck  brniiimot  oil.   Perf.  and  Ess.  Oil  Rce.,  101.5,  6, 
2.53—2.54. 

A  '■  nr.ACK  oil  of  hersamot  "  is  now  heini;  produced 
at  Regpio  from  the  fallen  fruits,  and  100  kilos. 
was  delivered  recently  at  .Messina.  The  manu- 
facturers st.ate  that  the  sp.  pr.  varies  between 
0-893  and  0-897  and  the  ester  content  l)etwecu 
23  °o  *'^d  28  "o-  •■^'1  examination  of  the  oil  in  London 
pave  sp.  pr.  0-890,  e^ 
volatile  residue,  1 1  %. 

Hcniandia  oil.  Perf.  and  Ess.  Oil  Rec.,  1915,  6,  2(54. 

The  essential  oil  of  Hcrmindia  pcllata,  a  Madagascar 
plant  known  as  a  false  camphor,  has  been  examined. 
Fi-om  the  stem  wood  finm  103  to  20()%  of  oil 
was  obtained,  having  the  following  characters  : — 
.Sp.  pr.  (15°  C),  0-958  to  0-9ti3  :  «!,= -f  S3°  45'  to 
4-104°  12';  nD  =  l-49695  to  1-50111.  It  contains 
frtim  75  to  80  °o  of  aldehydes  (diliydrocuniic 
aldehyde),  with  traces  of  free  acids  and  a  small 
amoimt  of  esters.  Tlie  root  wood  yielded  0-5  "„ 
of  oil  having  a  sp.  gr.  of  0-9()()7,  nD= +I2ti°15', 
«D=  1-50383,  and  aldehyde  content  92o°o.  The 
whole  fruit  gave  0-5  °t,  of  oil  of  .sp,  gr.  0-9528, 
OD=  -i-50°10',  /)d=1-49554,  and  aldehyde  content 
49%.  The  almond-like  seeds  gave  1-38%  of 
oil,  sp.  gr.  10041,  hd  =-)-•*<" °-  "i>  =  l-50()l  I.  acid 
value  7-3,  and  ester  value  110-1.  The  fruit  oil 
does  not  appear  to  contain  any  dihydrocumic 
aldehyde. 

Phenacelin  and  salol  in  admixture  ;   Determination 

of .      W.    O.    Emery,    G.    C.   Spencer,   and 

C.  C,   Le  Febvre.     J.   Ind.   Eng.  Chem.,   1915, 
7,  081—684. 

(1)  Thk  phenacetin  and  salol  are  fir.st  extracted 
togetlier  from  the  sample,  and  the  mixture  is 
digested  with  dilute  sulphuric  acid,  whereby  the 
phenacetin  is  converted  into  plienetidine  sulphate, 
whilst  the  salol  is  partially  volatilised.  Tlie 
remainder  of  the  .salol  is  removed  liy  extrat-tion 
with  (Idoroform,  in  whicli  phenetidinc  sulphate 
is  insoluble,  and  the  latter  is  re-converted  into 
phenacetin  by  treatment  with  .sodium  bicarbonate 
and  acetic  anhydride.  The  plienacetin  is  isolated 
by  extraction  with  chloroform,  and  weighed. 
The  salol  Ls  estimated  by  dilTerence.  (2)  The 
mixture  of  phenacetin  and  salol  is  digested  with 
2-5 "„  sodium  hyilroxide  solution  for  5  mins.  at 
100°  C  and  the  unaltered  phenacetin  is  .separated  by 
extraction   vrith    chloi-oform    and    weigheil.     The 


salol    is    converted    into    sodium    salicylate    and 

sodium  phenoxide  and  is  determined  by  treating 
the  alkalini'  .solution  suc<-cssiv<ly  with  exec  hs  of  a 
standard  bromide-liromate  solution,  hydrochloric 
;irid.  and  potassium  iodide,  and  then  titrating  tlie 
liberated  iodine  with  thiosulphate  :  12  atoms 
Br  =  l  mol.  salol.— A.  S. 


Pcr-acids  ;    Onjanie .  J.  D'Ans  and  A.  Kneip. 

Ber.,   1915.   48,  113(i— IMti.      (See  also  this  J., 
1914,  41.) 

A  MiXTl'HK  of  20  grms.  of  formic  acid,  25  grms.  of 
100  °o  hydrogen  peroxide,  and  ()-5  grms.  of  suljihuric 
!  acid  after  standing  tor  2  iitnirs,  gave,  upon  distilling 
I  in  vacuo,  a  first  fraction  of  lOti  grms.  containing 
89-9  "o  of  perforniii-  acid  and  2l)%  of  hydrogen 
peroxide,  and  a  second  fraction  of  S-(>  grms. 
containing  74-9  "o  of  performic  acid  and  3-3%  of 
hydrogen  peroxide,  while  the  residue  of  31-()  grms. 
contained  20-4%  of  performic  acid  and  31-2%  of 
liydrogen  peroxide.  'W"„  performic  acitl  is  a 
colourless  liquid  readily  miscible  with  water  and 
organic  solvents.  It  dectimposes  .spontaneously 
upon  keeping  ;  the  decomposition  is  ai-celcrated  by 
nickel  powder,  cupric  oxide,  chromic  acid,  and 
solitl  matter  generally  ;  while  in  presence  ol 
mercury,  sodium  peroxide,  zinc  dvist,  litharge, 
sodium  azide,  etc.  explosive  decomposition  occurs 
into  carbon  dioxide  and  water.  50  "^o  peracetic 
acid  was  prepared  by  gradually  bringing  the 
calculated  amounts  of  acetic  anhydride  and 
hydrogen  peroxide  into  a  vessel  cot>led  in  i(-e-water, 
the  hydrogen  peroxide  being  always  kept  in  slight 
excess.  The  reaction,  when  accelerated  by  the 
addition  of  a  trace  of  sulphuric  acid,  is  complete 
in  half-an-honr.  The  residting  solution,  whicli 
is  extremely  stable,  showed  strong  oxidising 
action  :  thus,  formaldehyde,  Ci-nanthol.  benz- 
aldehyde,  etc.,  were  converted  quantitatively  to  the 
corresponding  acids  when  mixed  in  the  cold  with 
the  calculated  amount  of  50%  peracetic  acid  and 
subsequently  warmed  for  15  mins.  on  the  Avater- 
batli.  Primary  amines  were  oxidi.sed  in  tl>e  cold 
to  nitroso-compounds,  and,  when  warmed,  to 
nitro-compounds  ;  azo-  and  azoxy-compounds 
were  also  produced  in  varying  amounts,  according 
to  the  conditions.  Azo-compounds  in  acetic  acid 
solution  were  oxidi.sed  quantitatively  to  azoxy- 
compounds  at  50°  C. — J.  R. 

Acetylene ;     Adsorption     of 6//     colloidal 

picdinum,  iridiu7n.  and  osmium,  and  by  pJaiiinim 
blade.  C.  Paal  and  A.  Schwarz.  Ber.,  191.5,  48, 
119.5—1202. 
The  rate  of  adsorption  of  acetylene  by  palladium 
hydrosol  or  palladivmi  black,  whicli  is  rapid  at  first, 
gradually  slackens  ;  after  the  attainment  of 
equilibrium  further  quantities  are  a<l.soi-l)ed  when 
the  temperature  or  pres.sure  is  increa.sed.  The 
superficiallv  condensed  acetylene  is  thereby  con- 
verted to  liquid  or  solid  polymers  which  suriound 
tlie  metallic  particles  ami  eventually  prevent 
further  action.  Palladium  liydrosol  has  a  greater 
adsorptive  action  than  palladium  black.  Platinum 
hvdrosol  and  platinum  black  behave  similarly  ; 
oil  tlie  other  hand,  neither  iridium  nor  osmium 
hy<lrosol  adsorbs  acetylene.  10  c.c.  of  water 
containing  0-16  grm.  of  colloidal  plalimim  with 
58-7 "o  Pt  (=00939  grm.  Pt)  when  shaken  with 
acetylene  for  29  J  hours  took  up  1930  c.c.,  of  which 
9-4(i  c.c.  (at  0°  C.  and  700  mm. )  was  adsorbed  by  the 
platinum,  i.e.,  1  volume  of  colloidal  i)latinum 
adsorbed  2175  volumes  of  acetylene.  Similarly, 
0-25  grm.  of  platinum  black  in  10  c.c.  of  water 
a<lsorbed  9-09  c.c.  in  74  hours,  i.e..  1  volume  of 
platinum  black  adsorljcd  781  volimies  of  acetylene. 
These  values  are  less  than  the  corresponding 
value.?  for  palladium. — J.  R. 
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Colloidal  metals  of  the  plofinum  (jrotip  ;    Catalytic 

action  of .     XIV.  Pror/ressive  hydroqenaiion 

of  acetylene  in  presence  of  colloidal  jilalintini. 
O.  Paal  and  A.  Schwarz.  Ber.,  1915,  48, 
1202—1207.    (See  also  tliis  J.,  1915,  574.) 

Since  the  adsorption  of  acetylene  is  less  pronounced 
with  colloidal  platinum  than  with  colloidal 
palladium  (see  preceding  abstract),  it  was 
anticipated  ihat  the  conversion  of  acetylene  into 
ethj'lene  in  presence  of  the  former  would  Ije  nioi-e 
complete  than  in  presence  of  the  latter  ;  actually 
the  reverse  was  the  case,  ^^'hen  equal  volumes 
of  acetylene  and  hydrogen  were  <ised  the  product 
contained  about  half  the  calculated  amouiit  of 
ethylene,  in  adilition  to  a  considerable  amount 
of  ethane  and  some  unchanged  acetylene.  In  all 
cases,  hydrogenation  ixi  presence  of  colloidal 
platinum  proceeded  more  slowly  than  in  presence 
of  colloidal  palladium. — J.  R. 

Pharmaceutical  products  oj  n-hich  the  Patents  have 

expired.     Second    Series.        Chem.    and    Drug.. 

Julv  31.  Aug.  7,21,  and  28,  1915.      (See  also  this 

J.,  1915,  301,  035). 

Adorin.  Powder  containing  paraformaldehyde 
(wound  dressing).  Eng.  Pat.  21.531  of  1893. 
Paraldehyde  is  mixed  with  infusorial  earth,  starch, 
inert  salts,  etc. 

Albaeid.  Halogen  derivatives  of  albumins. 
Pat.  7097  of  1898.  Sodium  bicarbonate  and 
iodine  are  added  to  a  solution  of  all)umin.  and  soda- 
lye  is  then  added,  the  solution  precipitated  with 
acetic  acid,  and  the  precipitate  washed  and  dried. 
The  product  (lodalbacid)  contains  0  to  1%  I. 
Chloralbacid  and  Bromalbacid  are  analogous 
chlorinated  and  brominated  albumins. 

Alharqine.  Silver      gelatose      (for      treating 

gonorrhcea).  Pat.  23.507  of  1900.  A  neutralised 
aqueous  solution  of  gelatose  is  mixed  with  silver 
nitrate  sohition  and  the  product  evaporated  to 
dryness  in  vacuo. 

Amyloform.  Condensation  product  of  starch  and 
formaidehvde  (substitute  for  iodoform).  Pat. 
1U7  of  1807.  A  mixture  of  starch  with  40°;, 
formaldehyde  is  heated  in  a  closed  vessel  for 
5  or  6  hrs.  at  100° — 120°  C.  ;  the  product  is  heated 
for  24  lirs.  in  an  open  vessel  at  120°  C.  and  the  mass 
is  again  stirred  with  formaldehyde  solution,  the 
excess  of  which  is  removed  by  washing  with  water 
or  other  solvent. 

Anaesthesine.  p-Aminobenzoic  acid  ethvl  ester 
(local  antesthetic).    Pat.  16,084  of  1003. 

Antalrjine.  Salicylaldehyde-n-methylphenyl- 

hydrazone  (for  neuralgia  and  rheumatism).  Pat. 
3698  of  1892.  IMolecular  proportions  of  salicyl 
aldehyde  and  n-methylphenylhydrazine  are  caused 
to  interact,  either  alone  or  in  presence  of  a  solvent 
(methvl  or  ethyl  alcohol). 

Aniiarthrin.  Condensation  product  of  tannic 
acid  and  saligenin  (for  uric-acid  diathesis).  Pat. 
13,714  of  1898.  A  physiological  tanning  material 
(i.e.,  one  which  gives  no  gallic  acid  when  treated 
with  dilute  acid)  is  heated  with  5%  hydrochloric 
acid  at  90°  C.  until  it  is  decomposed  into  tannin 
and  glucose  :  excess  of  salicin  is  then  added  and 
the  mixture  fui'ther  heated  until  saligenin  has  been 
formed.  Tlie  brown  resinous  substance  which 
separates  is  the  compound  of  tannin  and  saligenin. 

Antispasmin.  Compoimd  of  narceine  and  sodium 
salicylate  (narcotic  and  sedative).  Pat.  7979  of 
1892'.  Sodium  salicylate  is  added  to  an  alkaline 
solution  of  narceine  and  the  mixture  evaporated  at 
a  low  temperature. 

Anytols.  Solutions  of  phenols  in  sulpho  com- 
pounds. Pat.  20,245  of  1893.  Phenols  are  mixed 
witli  the  substances  obtained  by  treating  with 
svilphuric  acid  the  sulphur  compounds  of  mineral 
and  other  oils  and  neutralising  the  products. 

Ajicritol.  l^henoliihthalein        di-isovalerate 

(aperient).    Pat.  27,095  of  1908.    Phenolphthalein 


is  heated  with  isovaleryl  bromide,  the  product 
is  dissolved  in  benzene,  and  the  solution  is  washed 
with  dilute  caustic  soda  solution  and  evaporated. 

Apolysin.  IMonophenetidine  citrate  (antipyretic 
and  analgesic).  Pat.  1254  of  1895.  Citric  acid 
(42  parts)  is  heated  with  p-phenetidine  (27-5  pts.) 
to  100° — 200°  C.  for  several  hours,  the  product  is 
dissolved  in  alkali,  and  the  solution  precipitated 
by  means  of  hydrochloric  acid. 

Biiridi)!.  Compound  of  sodium  salicylate  and 
barivnn  theobromine  (diuretic).  Pat.  4959  of  1905. 
A  solution  of  barium  chloride  and  sodium  salicylate 
is  added  to  a  solution  of  theobromine  in  dilute 
sodium  hydroxide  ;  after  standing  the  mixture  is 
evaporated  in  vacvo. 

Bismon.  Colloidal  bismuth  oxide  (for  infants' 
stomach  and  bowel  troubles).  Pat.  12,773  of  1903. 
A  solution  of  an  alkali  salt  of  protalbinic  acid, 
lysalbinic  acid,  or  albumose  is  nuixed  with  a 
solution  of  ))ismuth  nitrate,  caustic  soda  solution 
is  added,  and  the  product  is  dialysed  against  water 
until  the  nitrates  and  free  soda  have  been  removed  ; 
the  residue  is  then  evaporated  in  vacuo. 

Blutan.  Solution  of  iron-manganese  peptone 
free  from  alcohol.  Pat.  20,273  of  1904.  A  solution 
of  commercial  iron-manganese  peptone  is  slightly 
acidified  with  hydrocliloric  acid,  and  the  solution  is 
impregnated  at  0°  C.  with  carbon  dioxide  under  a 
pressm'e  of  6  atmos.  The  resulting  liquid  is  s':ored 
in  air-tight  vessels  in  a  cool  place  for  two  or  three 
months.     It  contains  00  o„  Fe  and  01%  Mn. 

Bromlecithin.  A  lecithin  derivative  containing 
30%  Br.  Pat.  13,285  of  1904.  A  chloroform  solution 
of  bromine  is  added  to  a  cooled  solution  of  lecithin 
in  chloroform,  the  mixture  is  filtered,  and  the 
filtrate  evaporated  in  vacuo. 

Bromocoll.  Compound  of  bromine  and  tannin 
(used  in  epilepsy,  nervous  aftections,  and  insomnia). 
I'at.  5122  of  1900.  Bromine  is  added  to  an  alcoholic 
solution  of  tannin,  water  is  added,  and  then 
an  aqueous  1  -5  %  gelatin  solution  until  no  further 
precipitate  is  formed.  After  standing,  the  pre- 
cipitate is  filtered,  washed,  and  dried  at  a  low 
temperature. 

Ccdorne'ol.  Colloidal  mercurous  chloride.  Pat. 
19,168  of  1903.  Aqueous  solutions  of  sodium 
chloride  and  mercurous  nitrate  are  added  succes- 
sively to  an  aqueous  solution  of  peptone,  albumin, 
gelatin,  etc.,  and  the  solution  is  acidified  to  pre- 
cipitate the  colloidal  mercurous  chloride,  which 
is  dissolved  in  water,  neutralised  with  alkali, 
and  separated  from  solution  by  evaporation  at  a 
low  temperature  or  by  precipitation  with  alcohol. 

Capiat.  Condensation  product  of  chloral  and 
tannin  (used  in  dermatology).  Pat.  2882  of  1898. 
A  concentrated  solution  of  chloral  hydrate  is 
introduced  into  the  viscous  paste  obtained  by 
adding  70  °o  sulphuric  acid  to  a  .solution  of  tannin. 
The  mixture  is  heated  for  several  hours  at  70° — • 
80°  C,  until  it  has  become  a  pasty  mass  ;  tlie 
precipitate  is  separated,  washed  with  cold  water, 
and  dried  at  a  low  temperature. 

Chinocol.  Compound  of  liydroxyquinoline  and 
potassiiun  sulphate  (antiseptic  and  disinfectant). 
Pat.  1409  of  1896.  Powdered  potassium  pyro- 
sulphate  is  added  gradually  to  an  alcoholic  solution 
of  hydroxyquinohne,  nncl  the  mixture  is  boiled 
for  ten  horns  under  a  reflux  condenser.  The 
alcohol  is  removed  from  the  product  by  centrifug- 
ing  or   filtration. 

Chinotropin.  Urotropine  quinate  (used  for 
treating  gout).  Pat.  14.834  of  1899.  A  solution  of 
hexamethylenetetramine  and  quinic  acid  in  water, 
alcohol,  etc.,  is  evaporated  in  vacuo  or  at  the 
ordinary  pressure. 

Claviv.  CrystaUine  active  principle  from  ergot. 
Pat.  239  of  1906.  An  aqueous  extract  of  ergot  is 
completely  precipitated  by  means  of  saturated 
barium  hydroxide  solution,  the  excess  of  l)arium 
is  removed  from  the  solution  by  passing  carbon 
dioxide,    the    filtrate    is   evaporated,    the    residue 
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"xtracted  with  warm  alcohol,  ami  the  solution 
<-vaporateil  until  ci ystatli-sjitinii  coniinenci-.s.  Or 
the  aqucovH  extract  of  ervjot  is  fvnpoi-ated  anil  tl\e 
syrupy  re.-iilue  extracted  with  huilini;  7.")"'„  alcohol  ; 
(he  crv.stnlline  proiluct  separates  on  coolins. 

Dealchtol.  Deodorised  ichthyol.  Pat.  10,875  of 
1SU8.  ichthyol-aniinonia  is  ileodorised  hy  treat- 
ment with  hydrogen  peroxiile  solution. 

Diaspiritt.  Succinyl  disalicylic  acid  (action 
>iimilar  to  aspirin).  I'at.  5842  *>f  1907.  .Succinyl 
cl'.loride  is  added  to  a  cooled  solution  of  salicylic 
acid  in  lienzene  and  dimethylaniline,  the  niixturo 
is  poiu'ed  into  watei\  and  the  new  product  separated 
hy  adding  hydrochloric  acid. 

Di'iiiiuriilniH.  I'urilied  preparation  of  digitalis. 
Tat.  Olllil  of  1008.  DiiiitaUs  leaves  are  extracteil 
with  .'^triing  alcohol,  the  extracts  are  neutralised, 
and  ether  is  added  until  no  further  precipitation 
occurs.  The  separated  extract  is  concentrated  i)i 
lactto.  and  mixed  with  milk  sugar. 

Dion  ill.  Ethylinorphine  hydrochloride  (used  in 
hronchitis.  whooping  cough,  etc.).  I'at.s.  m,70:{ 
of  1800  and  14,300  of  1901.  Morphine  is  treated 
with  ethyl  bromide. 

Dit/iioii.  .Sodimn  dithiosalicvlate  (antirheu- 
matic). I'at.  14. 44:{  of  1888.  Salicylic  acid  is  heated 
with  sulphur  chloride  at  100° — 150°  C.  until 
evolution  of  hydnx'liloric  aci<l  ceases,  and  the 
dithiosalicvlic  acid  is  converted  into  its  sodium 
salt. 

ICii/oii.  f'ompoumls  of  hromine  anil  iodine  with 
albumin  and  peptone  (substitutes  for  alkali 
bromides  and  iodides).  Pats.  7740  of  1898  and 
17.934  of  1899.  A  mixture  of  90  parts  of  dry  egg 
albumin  and  1 1  parts  of  iodine  is  mado  into  a 
thick  paste  with  90°;,  alcohol,  the  mixture  is  heated 
in  covered  vessels  for  half  an  ho\ir  at  85'  C.  and 
then  allowed  to  dry  at  about  35'  C.  and  washed. 

Eka-indofomi.  Sterile  iodoform.  Pat.  11,228  of 
1897.  Iodoform  is  mixed  \vith  005  to  0-25%  of 
paraformaldehyde. 

Empi/rofonn.  Formaldehvde-tar  preparation 
(for  treating  eczema).  Pat.  12.282  of  1903.  Oleum 
Tiisci  or  Oleum  fagi  is  boiled  with  formaldehyde 
solution,  the  boiling  mixture  is  poured  into 
hydrochloric  acid,  and  the  resulting  solid  mass 
is  washed  with  water  until  colourless. 

Ejticarin.  Condensation  product  of  chloro- 
methylsalicylaldehyde  with  ,'j-naphthol  (antiseptic 
in  scabies,  etc.).  "P.at.  17,118  of  1.S99.  The  com- 
ponents are  heated  in  glacial  acetic  acid  solution 
to  100=— 120°  C.  untirevolution  of  hydrochloric 
acid  ceases. 

Esion.  Basic  .aluminium  acetate  (antiseptic 
powder  for  woimds.  etc.).  Pat.  8570  of  1907. 
Dry  "  commercial  alumina  hydrate  "  is  groimd  to 
paste  with  glacial  acetic  acid  ;  after  standing  this 
sets  to  a  solid  cake,  which  is  powdered  and  heated 
to  100° — 150°  C.  to  remove  excess  of  acetic  acid. 
Exodin.  Diacetvlrufigallic  acid  tetramethvl 
ether  (aperient).  Pat.  22,163  of  1903.  Eufigall^c 
acid  tetramethyl  ether  is  converted  into  its 
diaretyl  derivative  Ijy  boihng  with  glacial  acetic 
acid  and  sodium  acetate,  and  pouring  the  mass 
into  water. 

Fonnaii.  Chloromethvl  menthvl  ether  (used  for 
treating  catarrh).  Pat.  5293  of  1902.  Dry  hydrogen 
chloride  is  passed  for  2  to  3  hours  into'  a  solution 
of  160  grms.  of  menthol  in  90  grms.  of  35  "„  formalde- 
hyde solution  ;  the  upper  layer  is  dried  over 
sodium  sulphate  and  freed  from  hvdrochloric  acid 
by  means  of  air  at  50  — 00°  C. 

Formentoii.  Basic  aluminium  formate  (used  in 
woundMlressing.  nose-bleeding,  etc.).  Pat.  8643 
of  1907.  The  thick  paste  produced  by  mixing 
aluminiiuTi  hydroxide  with  anhvdrous  formic  acid 
is  heated  tor  several  hours  at  about  120°  C. 

O'uaideelin.  Sodium  salt  of  catecholmonoacetic 
acid  (uj50d  in  bronchitis  and  phthisis).  Pat.  17.100 
of  1895.  Sodimn  hydroxide  or  carbonate  solution 
is  added  to  a  boiling  aqueous  solution  of  chloro- 


acetic  acid  and  catechol,  and  boiling  is  continued 
until  the  solution  is  neutral.  The  sodium  salt 
seiiaratcs  on  cooling. 

Hilcosol.  Bisnuith  pyrogallate  (used  in  disorders 
of  the  digestive  tract).  Pats.  13.291  of  1,S92  and 
15,301  of  1894.  Pyrogallol  is  treated  with  bismuth 
nitrate  in  presence  of  caustic  so<la. 

Hipiiol.  -Methyleiu-hippuric  acid  (urinary  anti- 
septic). Pat.  10.095  of  1903.  A  mixture  of  hippuric 
acid  with  paraformaldehyde  au<l  sulphurii-  acid  is 
allowed  to  stand  for  four  days  and  is  then  jxiured 
on  ire.  The  unchanged  liipjmric  ai  id  is  scjianited 
from  the  precipitate  by  washing  with  sodium 
acetate  .solution. 

Hyrijolum.  Colloidal  mercury.  Pat.  13,800  of 
1898.  A  lO^o  solution  of  nicrcurous  nitrate  con- 
taining nitric  acid  is  added  slowly  to  a  .solution  of 
staiuious  oxide  in  nitric  acid,  and  concentrated 
annnonium  citrate  solution  is  added  until  tile 
colloidal  mercury  has  lieen  precipitated. 

Irhlharijan.  Silver  ichthvolate  (30%  Ag).  Pat. 
14.389  of  1809.  "  Petiosulpliol  "  is  decomposed  bv 
milk  of  lime  and  the  free  acid  obtained  by  intrd- 
(lucing  carbon  dioxide  into  the  solution.  The  acid 
is  partially  oxidised  l)y  means  of  hydrogen  peroxide 
and  then  converted  into  its  silver  salt.  Ichthargol 
is  an  insoluble  silver  ichthvolate  containing  12% 
Ag.  lehlbennol  is  mercury  i<hthyolate.  obtained  as 
above,  and  Ferrichihol  is  iron  ichthvolate. 

Ichthoform.  Compound  of  ichthvol  and  formalde- 
hyde (intestinal  antiseptic).  Pat.  9157  of  1899. 
An  aqueous  solution  of  ichthyolsulphonic  acid  is 
heated  with  formaldehyde  solution  for  ten  hours, 
and  the  precipitate  Ls  washed  and  dried  at  100°C. 
lehthyol  (see  this  J.,  1915,  302).  In  Pat.  0044  of 
1893  the  use  of  different  solvents  for  the  individual 
constituents  of  the  sulphonated  mixture  is  claimed. 
lodoformal.  lodoform-ethvl-hexamethvlene- 

tetramine  iodide.  Pat.  21,203  of  1895.  Anabsolute 
alcoholic  solution  of  ethyl  iodide-hexamethylene- 
tetramine  and  iodoform  is  heated  for  a  short  time. 
The  product  separates  on  cooling. 

Patent.s. 

Inoi-ulniinrf   substances;    Preparnlinn    of from 

bdrtcria.  S.  Sokal,  London.  From  Kalle  und 
Co.,  Biebrich,  Germanv.  Eng.  Pat.  10,170  of 
1914,  date  of  appl.,  Oct.  3,  1913. 

NoN-.\(iD-PROOF  bacilli,  such  as  those  of  anthrax, 
typhus,  etc..  are  dried,  finely  ground,  and  extracted 
first  with  alcohol  and  then  with  a  fat  solvent  such 
as  ether.  The  two  extracts  (which  may  be 
evaporated  to  dryness  and  used  in  any  desired 
concentration)  and  the  residue  are  efficacious 
inoculating  substances. — F.  Sp. 


Nicotine  and  other  products  from  tolxtcco  or  tobacco 

products;  Apparatus  for  tlie  extraction  of . 

Treattnent  of  tobacco  and  tobacco-products.  F.  T. 
Birdwood,  London.  Eng.  Pats,  (a)  17.024, 
July  17,  and  (b)  17,205,  July  21.  1914. 

(.\).  V0L.\TILE  products,  chiefly  nicotine  and 
anunonia,  are  expelled  from  tobacco,  preferably 
after  preparation  as  cigars,  cigarettes,  etc.,  by 
heating  to  100"  to  180°  C.  The  apparatus  consists 
of  a  central  cylinder  divided  into  compartments, 
containing  the  tobacco  in  suitable  holders,  and 
surrounded  by  a  second  doul)le-walled  cylinder, 
the  intermediate  spaie  being  supplied  with  hot 
air  so  as  to  obtain  a  fairly  miiform  temperature  in 
the  drying  ch.aml)er.  The  latter  is  closed  at  tlie 
top  by  a  conical  condenser  provided  with  an 
internal  trough  and  kept  cool  by  a  water  jacket. 
(B).  The  evaporation  of  the  nicotine,  etc.,  is 
carried  out  in  a  partial  vacuum.  The  heating 
ja'ket  may  be  dispensed  with  and  hot  air  passed 
directly  into  the  evaporation  chamber,  and  the 
conical  condenser  may  also  be  omitted. — -B.  V.  S. 
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2-PhenylquinoUne-4:-carhoxylic  acid  ;  Preparation  of 

.     S.  Sokal,  London.     From  Kalle  und  Co. 

A.-G..   Biebrieh,   Germany.     Eng.   Pat.    17,725, 
July  27,  1914. 

2-PHENYXQrixoLiXE-4-c.VRBOXYLic  acid  is  made 
by  the  condensation  of  isatin  with  acetophenone 
in  aqueous  alkaline  solution,  without  employing 
alcohol.  Example  :  16  kilos,  of  isatin.  12  kilos, 
of  acetophenone,  and  CO  kilos,  of  caustic  potash 
(33 °n)  are  heated  and  stirred  on  the  water-bath 
for  8  hours,  diluted  with  water,  and  filtered  from 
brown  flakes.  Acetic  acid  is  added  as  long  as 
brownish-red  flakes  separate.  These  are  filtered 
off,  and  the  2-phenylquinoline-4-carboxylic  acid 
(m.pt.  209°  C.)  is  precipitated  by  adding  the 
calculated  quantity  of  acetic  acid. — F.  !Sp. 


Chlorination  ;  Apparatus  for 

W.  E.  Masland,  Assignors  to  E 


"/: 


Y.     .Johnson, 


Vrea  ;     Manufacture 

London.  From  Badische  Anilin  u.  Soda  Fabr., 
Ludwigshafen,  Germany.  Eng.  Pat.  24,117, 
Dec.  15.  1914. 
UilEA  is  obtained  by  heating  the  compounds  of 
carbon  dioxide  and  ammonia  in  a  closed  vessel, 
and  removing  llie  unchanged  ammoniimi  com- 
pound by  distillation  under  reduced  pressure  at 
about  S6°  C.  Example:  The  reaction  mixture 
from  the  autoclave  in  which  the  partial  conversion 
has  been  eflfected  is  transferred  to  a  vacuum  still 
and  heated  to  about  75°  C.  Carbon  dioxide  and 
ammonia  distil  over,  and  recomV>ine  in  the  cooled 
receiver  to  form  solid  ammonium  carbonate  or 
carbamate,  which  may  be  used  again.  Urea  and 
water  remain  in  the  still  and  the  latter  may  be 
removed  by  continuing  the  vacuum  distillation 
below  80°  C.  with  a  fresh  receiver. — F.  Sp. 


Ethylene  ;   Process  for  purifying  - 


for   catalytic 


reactions,  particularly  for  the  production  of  ethane. 
Elektroehem.    Werke    Ges.    m.    b.    H.."  Berlin. 
Eng.  Pat.  21,311.  Sept.  20,  1913.     Under  Int. 
Conv.,  Oct.  15,  1912. 
Ske  Ger.  Fat.  26(5,519  of  1912  ;  this  J.,  1913,  1170. 

Ethylene  or  rjases  containint/  ethylene  :  Process  for 

purifying for     the     purpose     of    producing 

ethane  by  means  of  a  catalytic  agent.  Elektro- 
chemische  Werke  Ges.  m.  b.  H..  Berlin.  Eng. 
Pat.  21,312,  Sept.  20,  1913.  Under  Int.  Conv., 
Oct.  15,  1912. 

Ske  Ger.  Pat.  265,297  of  1912  ;  this  J.,  1913.  10S7. 

Mercury;    A    preparation    of for    therapeutic 

purposes.  Dr.  Baver  4s  Tarsa.  Budapest.  Eng. 
Pat.  28,984.  Dec.  16.  1913.  Under  Int.  Conv., 
Dec.  19,  1912.  Addition  to  Eng.  Pat.  11,302 
of  1913,  dated  Jime  28,  1912. 

See  Ger.  Pat.  267,412  of  1912  ;  this  J„  1914,  220. 

Hydrogenisation  and  dehydrogenisaiion.  Hydrogen- 
isation  and  dehydrogenisution  of  compounds 
containing  carbon.  J.  Y.  Johnson,  London. 
From  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshafen,  Germany.  Eng.  Pats.  2306  and 
2308,  Jan.  28,  1914." 

See  Fr.  Pat.  473,697  of  1914  ;  tliis  J.,  1914,  734. 

Esters    of    o.ryquinolincs  ;     Manufacture     of . 

R.     Wolftenst^in,     Berlin.     Eng.     Pat.     16.585, 

July  11,  1914. 
See  Ger.  Pat.  281,007  of  1913  ;  this  J.,  1915,  452. 

Solvents;  Production  of  organic .     F.  Sparre, 

Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 
Co., 'Wilmington.  Del.  U.S.  Pat.  1.148.258,  Julv 
27,  1915.     Date  of  appl.,  Oct.  19,  1912. 

See  Eng.  Pat.  29,963  of  1912  ;  this  J.,  1914,  502. 


F.  Sparre  an^l 
I.  du  Pont  der-/ 

Nemours  Powder  Co..   Wilmington.   Del.     U.S. 

Pat.   1.148,259,  July  27,   1915.     Date  of  appL,. 

April  17,  1913. 

See  Fr.  Pat.  453,406  of  1913  ;  this  J.,  1913,  767. 

Pyrrolidine    derivative.     A.    Thiele,    Assignor    to^ 
Cheni.    Fabr.    auf   Actien,    vorm.    E.    Schering, 
Berlin.     U.S.     Pat.     1.148,637,    Aug.    3,     191c 
Date  of  appl.,  Nov.  14,  1913. 

See  Ger.  Pat.  280,971  of  1913  ;  this  J.,  1915,  636. 


Method  for  concentrating  nicotine  solutiotis. 
Pat.  1,146,014.     See  XIXb. 


U.S. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Phototropy  of  inorganic  systems.     Calcium  sulphide- 
system.     Mourelo.     SeeYIl. 

Patexts. 

Photo-mechanical    printing   surfaces  ;     Preparalioit 

of .  H.  C.  Knudsen,  Brooklyn.  N.Y.,  U.S.A. 

Eng.  Pat.  2818,  Aug.  7,  1914. 

Ix  making  an  enlarged  copy  of  a  continxious  tone 
picture  for  printing  purposes  the  image  is  projected 
on  to  the  .sensitised  surface  through  the  globular 
screen  described  in  Eng.  Pat.  2817  of  1914  (this  J., 
1915,  890),  the  prepared  side  of  the  screen  being  in 
contact  with  the  sensitive  film.  Sharper  dots  are 
obtained  by  suitably  colouring  the  globules  of  the 
screen. — B.  V.  S. 

Photographic  film.  P.  D.  Bi-ewster,  East  Orange, 
Assignor  to  Brewster  Film  Corporation,  Newark^ 
N.J."  U.S.  Pat.  1.145.968,  July  13,  1915.  Date 
of  appl.,  July  1,  1913. 

See  Fr.  Pat.  468,297  of  1914  ;    this  J.,  1914,  986.. 


XXIL— EXPLOSIVES ;    MATCHES. 

Patexti?. 

Detonating  composition.  W.  L.  Main,  Chester,  Pa., 
Assignor  to  E.  I.  du  Pont  de  Nemours  Powder- 
Co..  Wilmington,  Del.  U.S.  Pat.  1.147,958, 
July  27.  1915.    Date  of  ai^pL,  May  7,  1914. 

A  PRIMARY   detonating  compound   (e.g..   mercui"y 

fulminate)  is  incorporated  with  a  bromate  to  form  a 

charge  for  blasting  caps. — C.  A.  M. 

Match  and  method  of  making  the  some.  C.  L.. 
Gabriel.  New  York.  U.S.  Pat.  1.147.159,  July 
20,  1915.  Date  of  appl.,  Oct.  11,  1913. 
The  splints  are  impregnated  with  a  sohition  of 
phosphorus  trichloride  in  a  liquid  hydrocarboa 
(benzol),  mixed  with  a  petroleum  derivative. 

— C.  A.  M. 

Explosive   charges   of   fusible   explosives ;     Process 

of   and   apparatus  for   the   manufacture  of .. 

H.  G.  C.  Fairweather,  London.  Fi-om  G.  Issleiv 
Rheiuland.  Germany.  Eng.  Pat.  29.152.  Dec.  17, 
1913. 

See  Fr.  Pat.  469,247  of  1914  ;   this  J.,  1915,  101. 


XXIIL— ANALYTICAL  PROCESSES. 

Paraffined  apparatus  for  volumetric  analyses.      G. 

Povarnin.      J.    Russ.   Phys.   Chem.   Soc,    1914,. 

46,  1898 — 1905.     J.  Chem.  Soc,  1915,  108,  ii., 

477 — 478. 
The    author    recommends    that    the    measuring. 
vessels,   bottles  for  stock  solutions,  etc.,  used  in. 
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volumetric  analysis,  lie  coated  internally  with  a 
•thin  layer  of  paralliii  wax.  PiTfiH-tly  white, 
tT.vstallino  paralliu  wax.  m.pt.  ").'>*'..  .slicniM  1)0 
employed,  and,  before  use.  .sliouKI  l)e  freed  fn>iu 
any  meelianical  admixtures  by  fusion  and  deianta- 
tion,  or  liv  filtration  through  a  hot  lilter.  The  use 
of  solutions  of  the  wax  in  eonimereial  aniyl  aeetate, 
ether,  or  chloroform  does  not  give  good  results. 
The  ordinary  dilute  solution.s  employed  in  volu- 
metric analysis  are  without  action  on  the  wax,  and 
wet  it  very  slightly  indeeil  ;  this  slight  wetting 
.seems  to  be  conditioned  l>y  the  inclusion  of  water  by 
minute  crystals  of  the  pjiralVui  wax.  The  general 
advantage's  of  parallined  apparatus  are  that  the 
necessity  of  keeping  the  interior  of  nieasiniug 
vessels  free  from  fatly  matter  is  avoided,  and  that 
water  vapoiu-  from  "stamlanl  .solutions  does  not 
condense  on  the  upper  parts  of  the  vessels.  I'ar- 
aflined  pipettes  deliver  completely  and  rapidly,  and, 
in  general,  need  not  be  washed  out  during  use. 
J*.>lutious  of  alkali  hydroxide  do  not  change  in 
titre  when  stored  in  parallined  bottles.  With 
iodine  solutions  or  alioliolic  alkali  .solutions, 
parattineil  vessels  cannot  be  employed.  The  filling 
of  burettes  is  l>e.st  elTected  from  the  bottom,  since 
with  the  ordinary  constant-level  burettes  filled  from 
the  top.  air-bubbles  remain  attached  to  the  walls ; 
tliis  ditTiculty  is.  however,  avoided  by  bending  the 
delivery  tube  so  as  to  deliver  the  liquid  against  the 
.side  of  "the  burette  and  by  lilling  the  latter  slowly. 
The  correction  for  the  volume  occupied  by  the  wax 
coating  is  about  0  0033  c.c.  per  1  c.c.  The  height 
of  the  liquid,  wliich  is  read  at  once,  without  waiting 
for  the  solution  to  drain  from  the  walls  of  the 
burette,  is  determined,  not  by  means  of  the 
meniscus,  but  at  the  line  of  contact  of  the  liquid 
with  the  wax  ;  an  accuracy  of  001  c.c.  is  easily 
attainable,  but.  owing  to  the  slight  wetting  of  the 
coating,  tliis  may  be  diminished  to  about  002  c.c. 
'The  niagnitude  of  a  drop  is  rendered  far  more 
constant  by  the  layer  of  wax.  It  is  advan- 
tageous to  coat  the  upper  two-thirds  of  the  inner 
:surface  of  the  Erlenmeyer  fla.sks  used  for  titration. 
Measuring  cylinders,  wlien  treated  in  this  way. 
deliver  their  contents  quantitatively.  Measuring 
flasks  slumUl  be  coated  over  a  space  on  each  side 
of  the  mark,  or,  if  they  are  to  be  used  as  pipettes, 
over  the  whole  of  the  inner  surface.  Owing  to  the 
increased  ease  and  speed  with  which  waxed 
burettes  and  pipettes  are  manipulated,  their  use 
is  of  particular  advantage  in  technical  laboratories 
where  large  numbers  of  analyses  are  carried  out. 

■Coloured  fluids  ;    Standardised .     H.  V.  Amy 

and  C.  H.  Ring.     J.  Franklin  Inst.,  191.5.  180, 
200—213. 

To  produce  solutions  of  definite  tint  and  colour 
intensity  which  can  be  easily  prepared  and  are  more 
readily  acces.sible  than  the  Lovibond  tintometer 
glasses,  the  authors  suggest  A'/IO  .solutions  of 
simple  metallic  salts  in  acid  and  ammoniacal 
solvents  respectively.  (The  concentration  A'/IO 
in  all  cases  refers  to  the  metal  present).  The 
;8tandard  red  solution  is  prepared  by  dissolving 
13-5  grms.  of  roseo-cobaltic  chloride 
(CoCl3,.5.\Il,OH)  in  sufficient  2-8%  ammonia 
solution  to  make  one  litre.  The  yellow  solution  is 
prepared  by  di.s.'solving  21  grms.  of  ammonium 
bichromate  in  50  c.c.  of  1%  hydrochloric  acid, 
then  adding  50  c.c.  of  2S",,  ammonia  solution,  and 
diluting  with  water  to  1  litre.  The  standard  blue 
solution  is  made  by  dissolving  121.st5  grms.  of 
copper  sulphate  crystals  in  200  c.c.  of  water,  adding 
100  c.c.  of  "IS",,  ammonia  .solution,  and  diluting 
with  water  to  1  litre.  Other  similar  series  of  blue, 
yellow,  and  green  siilutions  are  made  by  dissolving 
cobalt,  iron,  and  copper  salts  in  dilute  hydrochloric 
-acid.  link  tints  are  obtained  from  potassium 
permanganate  solution.  It  is  stated  that  practically 
■fve^y  tint  of  colour  manifested  in  fluids  can  be 


duplicated  l>y  the  proper  blending  of  eight  standard 
fluiils.  In  use,  the  various  fluids  are  inixeil  in  such 
proportions  that  the  total  volume  employed  is 
exactly  12  c.c.  The  volume  of  any  solution  in  the 
mixture  is  always  a  whole  number  of  c.c.  If 
fractions  are  required  the  standard  solutions  are 
dilutetl  to  one-lift h  of  their  strength,  it  is  selilom 
that  more  than  thici-  solutions  are  required  to 
match  a  tint.  Although  most  of  the  solutions 
are  permanent  in  colour  when  blended,  it  is  prefer- 
able to  blend  when  reqiured.  The  colour  of  the 
separate  solutions  is  quite  permanent  for  more 
than  a  year. — .V.  B.  .S. 

PhenolijititioUnein  [indicator],  a  hcterocyrtie ruialor/iie 
of  phenolphlhalcin  A.  \V.  Dox.  J.  Ainer.  Chem. 
Soc,    1!U5,   37,   1018—191!). 

PHEXOLQfiNOLiNElx,  Ci^HuNOj.  which  may  be 
prepared  by  conden.sing  quiiiolinic  anhydri<lo 
^vith  phenol  in  presence  of  concentrated  siUphurlc 
acid,  behaves  hke  phenolphthalein  as  an  indicator, 
givmg  with  alkalis  an  iiltense  pink  colour,  which  is 
discharged  by  acids. — C.  A.  M. 

Lead:    Determination  of .  an  sulphite.     O.   S. 

Jamieson.  Anier.  J.  Sci.,  1915,  40,  157 — 160. 
Lead  can  be  precipitated  quantitatively  from 
slightly  acid  solutions  by  ailding  an  excess  of 
soiiiian  or  ammonimn  bisidphite  or  of  sulphurous 
acid,  pi-ovided  that  exces.sive  acidity  bi'  avoided 
by  addition  of  ammonia.  As  an  example,  22  c.c. 
of  a  solution  of  lead  acetate  containing  7832  grms. 
Pb  and  10  grms.  of  free  acetic  acid  per  litre  was 
diluted  to  about  100  c.c.  arid  treated  with  an 
excess  of  2%  sodium  bisulpliite  solution,  the 
mixture  being  well  stirred  and  allowed  to  settle 
for  not  more  than  an  hour.  The  precipitate  was 
collected  in  a  Gooch  crucilde  and  washed  with 
cold  water  without  allowing  the  whole  of  the 
liauid  to  drain  imtil  the  flnal  washing.  Aiter 
drying  at  150^  C.  the  leail  sulphite  weighed  0-230 
grin.,  corresponding  to  01723  grm.  Pi).  ;  error. 
—00001  grm.  The  lead  was  also  precipitated  with 
sulphurous  acid  containing  36-8  grms.  SO,  per 
htre.  The  addition  of  sodium  acetate  is  recom- 
mended in  this  case,  and  a  large  excess  of  sulphurous 
acid  must  be  avoided.  The  method  was  successfully 
applied  to  mixtures  of  lead  with  copper  ami  zinc  : 
it  is  inadmissible  in  presence  of  the  alkahue-earth 
metals  or  of  metals  v/hich  are  reduced  by  sidphites 
(see  also  this  J..  1914,  435).— J.  K. 


Manijancse ;     Separation    of as    manganoits 

sulphide  from  alkali  and  alkaline-earth  metaln. 
V.  .M.  Fischer.  J.  Russ.  Phys.  Chem.  .Soc,  1914, 
46,  1519 — 1520.     J.  Chem.  Soc,   1915,   108,  ii.. 


il9- 
487—489. 

The  separation  of  manganese  as  sulphide  by 
precipitation  with  an  alkali  sulphide  in  presence  of 
ammonia  and  ammonium  chloride  is  attended  with 
diflicultv,  the  precipitate  being  usually  the  rose- 
coloured,  amorphous  form,  troulilesome  to  filter 
and  wash,  and  re.adily  oxi.lisable  in  the  air.  The 
anllK.i'.  having  determined  the  conditions  under 
which  the  green  suli)hide  may  invariably  be 
obtained  in  thecold  (seepage  903),  gives  the  foUowmg 
method  for  separating  manganese  as  sulphide  from 
solutions  containing  metals  of  the  alkalis  and  alka- 
line earths.  To  100 — 200  c.c  of  the  hcpiid  are  adiled 
5 — 15  grms.  of  ammonium  cldoride  and  50 — tJO  c.c. 
of  ammonia  .solution  (sp.  gr.  at  lli^  C.,  0-895)  ;  the 
solut  ion  should  remain  perfectly  clear.  From  a  drop- 
ping funnel  with  an  orifice  0-75  mm.  in  diameter, 
50 — 100  c.c.  of  ammonium  hydrogen  sulphide  solu- 
tion.freshly  prepared  from  2-5%ammonia  solution,  is 
slowly  added,  the  addition  occu]iying  ten  to  fifteen 
minutes,  and  the  vessel  being  meanwhile  con- 
stantly and  vigorously  shaken.  Conver.sion  of  the 
flesh-coloured  manganese  sulphide  into  the  green 
variety  proceeds  during  the  addition  of  the  pre- 
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cipitant,  and,  when  it  is  not  immediately  com- 
pleted, the  Erleiimeyer  flask  should  be  corked  ;  the 
change  occupies  from  a  quarter  to  one  and  a  half 
hours,  according  to  the  proportion  of  ammonium 
chloride  present  and  the  rapidity  of  the  precipi- 
tation. When  aU  the  precipitate  is  green,  the 
liquid  is  diluted  to  .500 — 700  c.c.  with  cold,  recently 
boiled  water,  and  filtered.  The  precipitate  is 
washed  with  dihite  ammonium  hydrogen  sulphide 
solution  containing  a  Uttle  ammonium  cldoride. 
and  is  sulisequently  either  heated  with  sulphur 
in  a  current  of  hydrogen  and  weighed  as  sulphide,  or 
dissolved  in  dilute  hydrochloric  acid  and  converted 
into  phosphate.  This  method  yields  very  accurate 
results,  and,  as  it  is  not  affected  by  the  presence  of 
ammonium  acetate,  it  is  appUcable  after  the 
removal  of  the  iron  by  the  acetate  method,  \\lien 
sufficient  ammonia  is  present  and  the  precipitation 
is  etl'ected  slowly,  it  becomes  unnecessary  to 
convert  the  rose-coloured  into  tlie  green  sulpliide, 
since  the  former  is  then  obtained  in  a  dense  form, 
which  can  be  readily  filtered  and  washed,  and  does 
not  undergo  oxidation.  In  this  case,  the  follow- 
ing quantities  should  be  used  :  1.50 — 200  c.c.  of 
solution,  5 — 10  grms.  of  ammonium  chloride, 
50 — 75  c.c.  of  ammonia  solution,  and  7o — 100  c.c. 
of  the  cold  ammonium  hvdrogen  sulphide  solution. 
After  diluting  with  500—1000  c.c.  of  cold,  boiled 
water,  the  precipitate  usually  settles  rapidly, 
leaving  the  supernatant  hquiil  clear  :  filtration, 
etc.,  may  then  be  carried  out  immediately.  If, 
however,  the  liquid  remains  turbid,  the  precipitate 
is  allowed  to  change  into  the  green  form  before 
filtration.  Either  procedure  gives  excellent  results, 
wliich  are  not  affected  by  the  presence  in  the 
.solution  of  hydroxylamine  hydrochloride  {loc.  cil.). 

Effect  of  hiffh  ignition  voltage  in  bomb  calorimeter 
detenninationa.     Dittus.     See  llA. 

Determination  of  benzol  in  gas  mixtures.     Burrell 
and  Robertson.     See  II.\. 

Chemical  control  of  [gas I  purifiers.  Madsen.  Sec  U.K. 

Note  on  identifying  amino-H-acids.   Hesse.    See  III. 

Bapid  method  for  determining  the  amount  of  nickel 
on    nickel-plated    surfaces.     Pontio.       See    X. 

Hydrochloric   acid-ether  mixture   as   a   reagent  for 
rubber  analysis.     Twiss.     See  XIV. 

Influence   of  method    of  subdivision   on   results   of 
leather  analysis.    Lauffmann.    See  XV. 

Determination  of  sulphates  in  soils.     Brown  and 
Kellogg.     See  XVI. 

Delicacy  of  different  tests  for  hydrogen  peroxide  in 
milk.     Darlington.     See  XIXa. 

Apparent  effect  of  acetic  acid  upon  the  constants  of 
butter  fat.     Bahlman.     See  XIXa. 

The  official  method  for  determining  crude  fibre  as 
applied  to  cottonseed  meal.    Francis.    See  XIXa. 

Studies  on  the  culture  media  einployed  for  the 
bacteriological  examination  of  water.  Lactose- 
peptone  7ncdia.  Chamot  and  Sherwood.  Sec  XIXb. 

Absorption  of  chlorine  by  water  as  an  index  of 
quality.    Zaleski  and  Elmanovitsch.    See  XIXb. 

Detection  of  p-naphthol  in  lysol  and  similar  pre- 
parations.    Bodmer.     See  XIXb. 

Determination  of  traces  of  carbon  monoxide  in  the 
air.     Gautier.     See  XIXb. 

Reactions  of  strophanthin  from  Strophanthus  Kombe 
and  S.   Gralus.     Keichard.     See   XX. 


Determination  of  phcnacctin  and  salol  in  admixture.^ 
Emery  and  others.     See  XX. 

Patents. 

Gases  ;  Apparatus  for  tracing  or  determining  admi.x- 

ture  or  variations  in  the  composition  of .    F. 

Haber  and  R.  Leiser.  Berlin.  Eng.  Pat.  9344, 
April  15,  19U.     Under  Int.  Conv..  May  5,  1013. 

Ix  determining  the  variation  of  composition  of  a 
gas  by  observing  the  tone  vibrations  in  two  pipes, 
one  of  which  is  blown  by  a  standard  gas  and  the 
other  by  the  gas  xinder  examination,  tlie  necessity 
of  a  large  supply  of  standard  gas  is  avoided  by 
providing  a  flexible  diapliragm.  which  is  stretched 
across  the  pipe  just  behind  the  lip.  If  the  portion 
of  the  one  pipe  so  closed  is  filled  with  standard 
gas,  both  jiipes  may  be  Ijlown  with  the  air  urder 
observation  and  the  variations  in  vibration  ob- 
served.—W.  H.  C. 

Gases ;     Tracing    or    determining    admixtures    or 

variations  in  the  composition  of .     F.  Haber 

and  R.  Leiser.  Berlin-Dahlem,  Germany.  Eng. 
Pat.  11.23(i,  Mav  6,  1014,  Under  Int.  Conv., 
ilay  13,  1913. 

Ix  apparatus  in  which  the  indication  is  given  by 
means  of  beats  produced  in  two  stopped  labial 
pipes,  one  at  least  being  a  membrane  pipe,  the  gas 
is  first  passed  through  a,  pressure  regulator  and 
then  through  a  throttle  valve,  and  both  pipes  are 
blown  to  an  overtone. — W.  F.  F. 

Mines  and   like  places ;   Means  for  detecting  the 

presence   of  injurious   tiascs    in .     SchoeUer 

und  Co.,  and  .M.  Allirecht.  Frankfort,  Germany. 
Eng.  Pat.  10,400,  AprU  27,  1914. 

The  change  in  pressure  of  the  gas  within  a  porous 
diffusion  chamber  is  indicated  by  a  L'^-tube  con- 
taining coloured  liquid  which  is  caused  to  pass 
from  one  limb  into  the  other,  the  gas  then  bubliling 
tlirough  the  liquid.  The  tube  is  of  small  bore, 
but  substantially  larger  than  a  capillary  tube,  and 
is  placed  in  the  path  of  the  rays  from  the  miner's 
lamp.  Traps  are  provided  at  the  top  of  the  U-tube 
to  prevent  loss  of  liquid. — W.  F.  F. 

Pyrometer  method  and  apparatus.  T.  W.  Clark, 
Assignor  to  Gibb  Instrument  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,147,483,  JiUy  20,  1915.  Date 
of  appl..  July  31,  1914. 

A  TEST  body  of  negligible  mass  is  immersed  in  the 
licjuid.  e.g..  molten  metal,  and  the  time  of  melting 
compared  with  that  of  a  similar  test  body  in 
liquids  at  various  known  temperatures.  The  test 
body  supports  a  pointer  wliich  is  moved  over  a 
temperature  scale  at  a  uniform  rate,  the  movement 
being  stopped  by  the  melting  of  the  test  body. 
Alternatively  two  test  bodies  of  different  melting 
points  may  be  used,  the  difference  in  the  times  of 
melting  giving  the  recjuired  temperature.  The 
recorder  in  this  case  is  started  by  the  melting  of 
one  bodv,  and  stopped  by  the  melting  of  the 
other.— W.  F.  F. 


XXIV.-MISCELLANEOUS  ABSTRACTS. 

Water  ;  Different  chemical  activity  of  free  and  of 

combined .     H.     C.    Jones    and    J.    E.    L. 

Holmes.     Chem.  Xews,   1915,   112,  73 — 74. 

Various  salts  of  magnesium,  calcium,  strontima, 
and  barium  which  are  very  strongly  hydrated  in 
ac[ueous  solution  accelerated  the  velocity  of 
hydrolysis  of  methyl  acetate  and  methyl  formate 
to  a  greater  degree  than  certain  slightly  hydrated 
salts  of  the  alkali  metals.  This  effect  decreased 
nnich  more  rapidly  with  the  hydrated  than  with 
the  uon-hydrated  .salts  as  the   concentrations  cf 
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the  salt  solutions  decreased.  With  liydrated  salts 
rontainin^  a  loriiinou  anion,  tin'  cITcct  was  in  the 
order  of  tin-  ilei  n^asinir  atomic  weights  of  flie 
cations.  Witli  <i>ic  rci;ard  to  the  decree  of  hydro- 
lysis of  the  salts  employed,  it  is  ronchided  that 
tlie  above  dilTerenees  are  due  primarily  to  the 
chemi -al  dilTerence  between  free  and  lombined 
water,  and  it  is  sviu'sje-ited  that  the  latter  is  more 
hi'j;bly  ionised  than  the  former. — J.  H. 


Books  Received. 

The  Analysis  of  Xox-Ferkous!  Alloys.  By 
F.  InnoTSDN  and  !>.  AiTCHL'iON.  Lon<;nians, 
(ireen  and  Co..  London.    2:{Spaf;es.    Price  7s.  Gd. 

The  literature  of  the  subject  dealt  with  in  this 
book  is  very  widely  scattered  in  the  various 
technical  anil  cliemical  journals  and  an  undue 
proportion  is  found  in  foreign  journals.  One  is 
struck  by  the  preponderance  of  foreign  names  in 
the  index  of  authors  quoted,  which  indicates  that 
British  diemists  have  somewhat  nc|_'lccted  the 
details  of  the  analytical  methods  applicalde  to 
non-ferrous  metals  and  alloys.  This  is  not  sur- 
prising to  those  intimate  witli  the  industrial 
conditions  ol)tainin*;  in  a  larLre  number  of  British 
industries,  as  there  is  no  doulit  tliat  in  n^any 
works  anythiuf;  like  detailed  analysis  is  considered 
to  be  either  imiiecessary  or  an  expensive  hixury. 
The  first  two  chapters  deal  with  electrolytic 
analysis,  and  the  authors  would  have  added 
considerably  to  the  value  of  this  jiortion  of  the 
book  had  they  given  additional  details  of  arrange- 
ments for  olitaining  current  in  a  simpler  manner 
than  by  the  use  of  a  low  voltage  dynamo  and  a 
large  battery  of  lead  accumuhitors,  which  is 
obviously  only  suitable  for  large  laboratories  or 
p.iblic  institutions. 

In  Chapter  111  are  summarised  the  results  of 
recent  exhaustive  investigations  on  the  precipita- 
tion of  metals  by  means  of  sulphuretted  hydrogen, 
the  work  of  Strell,  .Scharrer.  Brauner.  and  Tomicek 
and  Vestner  l)eing  considered  in  some  detail. 

Chapters  IV  to  XIV  deal  with  the  methods 
used  in  the  analysis  of  the  metals  from  the  point 
of  view  of  pure  solutions  or  pure  substances, 
including  one  chapter  on  the  separation  of  arsenic, 
antimony,  and  tin. 

The  procedure  followed  in  these  chapters  is  to 
describe  generally  the  methods  availaljle  for  the 
determination  of  the  various  elements,  pointing 
out  tlie  advantages  and  disadvantages  of  the 
methods  described  and  then  to  give  in  detail, 
gravimetric,  vcilumetric.  and  electrolytic  methods, 
or  such  of  these  <is  are  available. 

Chapter  XV  deals  with  tlie  analysis  of  com- 
mercial alloys,  including  brass,  tironze.  Cieriiian 
silver,  lead-antimony-tin  alloys,  aluminium-zino 
alloys,  etc.  This  chapter  will  prove  of  special 
value  as  a  guide  to  methods  suitable  for  general 
laboratory  or  works  practice. 

The  book  can  be  confidently  recommended  to 
all  interested  in  the  analysis  of  non-ferrous  alloys, 
and  should  prove  a  source  of  inspiration  to  young 
chemists  in  the  search  of  problems  still  rcfiuiring 
attention  and  a  valuable  aid  to  those  cairyiiig 
out  investigations  on  methods  of  analysis  suitable 
for  non-ferrous  alloys. 

C.  O.  Bannister. 

I'etkoleum  Tkchnologists'  I'ocket  Book.  By 
Sir  BovERTON  Rkdwood.  Bart.,  and  A.  W. 
Eastlake.  Chas.  Grifiin  ami  Co.,  Ltd.,  Kxeter 
Street.  London,  W.C.  4.54  pages,  ^i  x  r,\  in. 
Pri.-e  Ss.  Od. 
The  authors  have  succeeded  in  presenting,  in  a 
email    volume,   an   immense   amount   of   valuable 


information   on   all   phases   of   the   petroleum   m 

dustrv.  The  work  is  diviih'd  into  nine  parts,  of 
wliicli  the  lirst  contains  general  iuriuniation  about 
petroleum,  natural  gas,  and  oil-shale  (origin, 
occurrence,  distrilnilioii.  prospecting,  acquiring 
lands,  etc.).  I'art  11.  deals  with  the  geological  side 
of  the  sulijecf.  and  l':nt  III.  witli  the  ))ln>iri\l  and 
chemical  side,  containing  much  data  iis  to  char- 
acters of  crude  oils  from  most  of  the  producing 
areas,  as  well  as  analvses  of  natural  gases  and 
asphalt  rocks.  Parts  IV.  and  \'.  contain  a  concise 
account  of  methods  used  in  the  production,  re- 
fining, transport,  storage,  and  testing  of  oils,  and 
Part  VI.  deals  with  the  various  uses  of  petroleum 
products,  natural  gas.  and  asphalt.  Part  \'1I. 
contains  a  mass  of  information  on  weights  and 
measures,  including  several  useful  conversion 
tables,  and  Part  Vlll.  much  interesting  mis- 
ceUaneous  matter.  Pait  IX.  gives  tables  showing 
the  production  of  crude  oil.  asphalt,  oil-shale, 
ozokerite,  and  natural  gas  in  the  various  pioducing 
centres.  A  series  of  eight  maps,  showing  the 
petroleum,  shale,  and  natural  gas  an^as  of  the 
world,  is  also  included.  The  Pocket  Book  will  be 
found  indispensabli'  to  all  who  are  connected  with 
the  mineral  oil  industry  in  its  many  branches. 

The  Gas  Chemists'  Summary,  1014.  By  A.  V. 
Hfndrickson.  Published  by  Walter  l\ing,  11, 
Bolt  Court.  Fleet  Street,  London,  E.C.  107 
pages.  8x51  in-  l^ri''e  :''S.  Od. 
This  volume  gives  an  excellent  epitome  of  the 
literature  published  during  liUt  of  interest  to 
those  concerned  with  the  gas  industry.  The 
subjects  dealt  with  are  classified  \inder  the  follow- 
ing headings:— 1.  Carbonization.  II.  Condensa- 
tion washing,  purification,  and  n.aphthalene  and 
cvanogen  extraction.  HI.  Tar  and  ammonia. 
iV.  (5il  and  carburetted  water-gas.  V.  Photo- 
metry and  calorimetrv.  VI.  Gaseous  heating  and 
ventilation.  VII.  Gas  analysis.  VIII.  Tests. 
IX.  Miscellaneous.  The  references  given  in  tlie 
Bililiographv  would  perhaps  have  been  more  useful 
had  they  been  placed  at  the  foot  of  tlie  p.ages  to 
which  thev  referred,  especially  it  the  subject  index 
were  supplemented  by  a  name  index.  Ao  attempt 
has  been  made  to  include  a  review  of  the  I  atents 
published  during  the  period  under  notice.  Ibe 
book  is  well  printed  and  illustrated,  .and  should 
prove  a  very  useful  work  of  reference."  for  the  gas 
chemist. 

Ipentification  of  Common  Carbon  <"omi;ounds. 
Bv  J  N.  Bakshit.  The  Collegian  Olhce,  K.i, 
Dixon  Lane,  Calcutta.  222  pages.  7ixoin. 
The  tests  described  in  this  book  are  mainly 
derived  from  Allen's  "  Commercial  Organic 
Analvsis,"  supplemented  by  inf.irnuUion  troi  i 
other  standard  works.  The  subjc.ls  are  -lealt 
with  in  the  foUowin-  order  :— Preliminary  examina- 
tion. Hvdrocarbons.  Alcohols  and  phenols 
Aldehvdes  and  ketones.  Acids.  Ethers  and 
e-ters."  Carbohydrates.  Halogen  ami  nitro  deii- 
yatives.  Xitrogenous  organic  acids  and  tlieir 
derivatives.  Nitrogen-conl.^ining  ba.ses.  Alka- 
loids. Glucosides.  Colouring  m.itters.  On  the 
whole,  the  author  has  made  a  judicious  selection  o 
the  compounds  noticed,  and  hi's  given  sonic  usefu 
tables,  sWwing  distinguishing  reactions  of  related 
substances,  the  alkaloids  in  particular.  A  able  of 
consecutive  melting  points  and  a  subject  index- 
complete  the  book.  «hich  is.  unfortunately,  m;irrcd 
by  an  umisuaUy  large  number  of  typographical 
errors. 

Prohibitions  of  export  in  force  in  Tire  United 

Kingdom  and  certain  Allied  and  ^EL"^R.AL 

Countries.    Supplement  to  the  Board  of  trade 

Journal,  July  29,  1915.    74  pages.    Price  3d. 

These  lists  of  prohibitions  of  exports  have  been 
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•collected  and  revised  in  the  light  ot  information 
received  at  the  Board  ot  Trade  up  to  July  27th. 
They  relate  to  tlie  following  countries  : — United 
Kingdom,  Bulgaria.  Denmark,  France,  Greece, 
Italy,  Netherlands.  Norway.  Portugal.  Roumania, 
Russia,  Serbia,  Spain,  Sweden,  and  Switzerland. 

Chemical  Germ.\x.  By  Prof.  F.  C.  Philxips.  Uni- 
versity of  Pittsburgh.  Second  Edition.  Chemical 
Publishing  Co..  Easton,  Pa.,  U.S.A.  2.')2  pp. 
9  x5J  in.     Price  ,S2.00. 

The  earher  pages  of  this  book  deal  with  the  spelling 
■of  German  chemical  terms  and  the  nomenclature 
of  the  elements  and  various  compounds.  Follow- 
ing these  are  170  pages  of  extracts  from  German 
chemical  literature  (textbooks  and  periodicals). 
The  remainder  of  the  volume  is  occupied  by  a  few- 
explanatory  and  biographical  notes  and  a  useful 
vocabulary  of  German  chemical  terms.  The 
extracts  from  literature  might  have  been  curtailed, 
or  even  omitted,  without  detracting  from  the  value 
of  the  book,  since  the  student  would  have  been 
better  occupied  in  translating  modern  literature 
dealing  with  the  particular  branch  of  the  subject  in 
which  he  was  interested. 

'Transactions  of  the  Ajierican  Ixstitute  of 
Metals.  Vol.  \'III.  1914.  Published  bv  the 
Institute.  Buflalo.  N.Y..  U.S.A. 

This  volume  contains  tlie  papers  read  at  the 
Eighth  Annual  Meeting  of  the  Institute  at  Chicago, 
on  Sept.  Sth  to  11th.  1914,  many  of  wliich  have 
been  abstracted  in  this  Journ.al  (1914.  pp.  9C(>, 
967.  1012,  1013.  10.54.  1055).  This  portion  occupies 
."594  pages,  and  is  followed  by  copies  of  six  Bulletins 
of  the  Institute,  containing  abstracts  of  metal- 
lurgical literature,  patents,  notes,  and  reports, 
together  with  a  list  of  members. 


-New  Books. 

•(The  Roman  numerals  in  thick  type  refer  to  tiie  similar 
classification  of  abstracts  under  "  Journal  and  Patent  Litera- 
ture "  and  in  the  *'  List  of  Patent  AppUcations."] 


J,      Callendar.  H.  L. 
8vo.     Arnold. 


The  Callendar  steam  tables. 
1915.     Net  3s. 

Dalby,  W.  E.  :  Steam  power.  Medium  Svo. 
pp.  782.     Arnold.     1915.     Net  21s. 

Frantz,  G.  Dainpfkesselschaden,  deren  Ursachen 
XL.  nioglichste  Verhiitung.  (XV.  179  S. )  kl  Svo. 
Kattowitz.    Gebr.    Bohm.     1915.     Cloth.   M.2.50. 

Hodgson,  J.  T.  Modern  boiler  room  practice  and 
smoke  abatement.  Cr.  Svo.  pp.  321.  "  Railway 
Engineer."     1915.     Net  Ss.  6d. 

Tenney,  E.  H.  :  Test  methods  for  steam  power 
plants  ;  a  reference  book  for  the  use  of  power 
station  engineers,  superintendents,  and  chemists  ; 
85  ill.  N.Y.,  Van  Nostrand.  c.  16x224  p. 
D.  leath.     1915.     $2.50  n. 

Goilsche,  G.  :  Die  Kiiltemascliinen  u.  ihre 
Anlagen.  Eine  gemeinverstandl.  Bearbeitg.  der 
Eis-  u.  Kiihimaschinen  u.  ihrer  Anlagen.  5.  voU- 
standig  neu  bearb.  Aufl.  (S24  S.  m.  734  Fig.  u. 
154  eingedr.  Tab.)  Lex  8o.  Hamburg.  Verlag  f. 
Kalteindustrie.      1912-15.     Cloth.     M.20. 

Jly^^     Btj-proditd  cokinq  ;   references  to  books  and 
luaaazine    articles.        Carnegie    Library, 
Pittsburgh,  Pa.     40  p.     O  pap.      1915.     5  c. 

Biirrell,  G.  A.  and  others.  The  condensation  of 
gasoline  from  natural  gas.  Wash.,  D.C.,  Gov.  Pr. 
Off.  Ox  106  p.  il.  diagrs.  Svo.  (Bu.  of  mines 
bull.  88)  1915. 

McLaughlin.  R.  P.  and  Waring,  C.A.  :  Petroleum 
industry  of  California.    (San  Francisco,  Cal..  State 


-%nning  Bu.)  1914.  519  p.  (12  p.  bibl.)  ils. 
diagrs.  Svo.  and  atlas  of  pis.  (part  fold.,  inch 
maps,  plans,  diagrs.)     obi.  to.     (Bulletin)  1915. 

jy      Di/ealuffs   for  American   textile    and    other 
industries.       U.S.    Dept.    of     Commerce. 
1915.     Gov.  Pr.  Off. 

VII      Cameron.      F.      K.  :     I'otash     from    kelp. 

Wash..     D.C.,     Gov.    Pr.     Off.      122     p. 

tabs.     fold,  plans  and  atlas  of  69  maps  (7  fold). 

obi.  fo.      (Dept.  of  Agric.   Rept.  no.   100).      1915. 

Hedvall,  J.  A. :  Ueber  Reaktionsprodukte  v. 
Kobaltoxyden  ra.  anderen  iletalloxyden  bei  hohen 
Temperaturen.  (Diss.)  (Vll.  170  s.  m.  Fig. 
ini.  Text  u.  auf.  8  Taf.)  gr.  So.  Uppsala. 
(VastraAgatanlO),  Almquist  .ScWiksell.    1915.  M.fi. 

Jaeger,  W.,  u.  H.  v.  Sfeinivehr.  Prof.  Die 
Warmekapazitat  des  Wassers  zwischen  5°  u. 
50^  in  internationalen  Wattsekunden.  (S.  424 — 
432.)     Lex.  So.    Berlin.    G.  Reimer.    1915.    50  Pf. 

Meyer.  S..  V.  F.  Uess  w.  F.  Paneth  :  Neue 
Reichweitenbestimmungen  an  Polonium,  Ionium 
u.  Actiniumpraparaten.  (30  S.  m.  8  Fig.)  gr.  So. 
Wien.  Holder.      1914.      M.1.05. 

KohlrauscJi,  K.  W.  F.  u.  E.  Schrodinger  :  Ueber 
die  weiche  (3)  Sekundarstrahlung  v.  y-Strahlen. 
(49  S.  m.  17  Fig.).  Mitteilungen  aus  dem  Institut  f . 
Radiumforschung.  gr.8o.Wien.Kolder.l914.  M.1.70. 

VJIJ^     Singer,    Dr.   F.  :     Ueber  den   Einfluss   v. 
Tonerde     auf     die    Schmelzbarkeit     v. 
Glasern.  (10     S).     Svo.     Berlin.     Keramische 

Rundschau.      1915.     75  Pf. 

IX       Whipple,  H.  :    Concrete  stone  manufacture. 
Detroit.      Concrete-cement   Age  Pub.   c. 
255   p.     il.     plans,     forms    16mo.     1915.     $1. 

Budeloif.  Prof.  M.  Erfahrungen  bei  der  Herstell- 
ung  V.  Eisenbetonsaulen.  liSngenanderungen  der 
Eiseneinlagen  im  erhiirtendeu  Beton.  4.  Tl. 
Bericht  iib.  Versuche  im  konigl.  Mateiialpriifungs- 
arat  Berlin-Lichterfelde-West.  Mit.  50  Textab- 
bildgn.  u.  4.  Zusammenstellgn.  (III.  40  S.) 
Ausschuss.  Deutscher.  f.  Eisenbeton.  34  Heft. 
I^ex.  So.  Berlin.  W.  Ernst  &  Sohn.  1915. 
M.2.40. 

Shoop.  C.  F.  :  Investigation  of  the  concrete 
road-making  properties  of  Minnesota  stone  and 
gravel.     Univ.  of   Minn.      1915.     25  c. 

Weiss,  H.  F.  and  Teesdale,  C.  H.  :  Tests  of  wood 
preservatives.  Wash..  D.C..  Gov.  Pr.  Off.  20  p. 
tabs,  diagr.  Svo.  (Dept.  of  Agric.  bull.  145). 
Y  Brearley.  H.  :  The  case-hardening  of  steel  ; 
an  illustrated  exposition  of  the  changes  in 
structure  and  properties  induced  in  mild  steels 
by  cementation  and  allied  processes.  N.Y.,  Van 
Nostrand.  1914.  8  +  164  p.  il.  figs.  tabs.  O. 
1915.     S2.50  n. 

Clennell.  J.  E.  :  The  cvanide  handbook.  2nd 
ed.,  rev.  and  eul.  N.Y.,  M"cGraw-Hill.  c.  12-^601 
p.     il.     Svo.     1915.      S?5  n. 

Demnfh.  T.  :  Grundriss  der  mechamschen 
Technologie  der  iletalle.  2..  verb.  Aufl.  (VI, 
187  S.  m.  337  Abbildgn.)  gr.  So.  Wien.  F. 
Deuticke.     1915.     Cloth.     M.S. 

Morgan.  J.  J.  :  Aids  to  the  analysis  and  assay 
of  ores,  metals,  fuels,  etc.  2nd  ed.  ISmo.  swd. 
Bailliere.      1915.     Net  2s.  6d. 

Schroder,  F.  C.  :  Mineral  deposits  of  the  Santa 
Rita  and  Patagonia  Mountains.  Ai-izona,  with 
contributions  bv  J.  H.  Hill.  Wash..  D.C.,  Gov. 
Pr.  Off.  373  p.  il.  pis.  (part  fold.)  col.  fold, 
maps  O  (Geological  Survey  bull.  582).      1915. 

I'ensen.  T.  D.  :  The  effect  of  boron  upon  tha 
magnetic  and  other  properties  of  electrolytic  iron 
melted  in  vacuo.  Urbana.  111..  Univ.  of  III. 
19  p.     Svo.     pap.     1915.     10  c. 
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Whiinmn.  A.  R.  :  Notes  on  the  copper  ores  at 
Ely,  N.'vailn.  Kiikolov.  Cal..  Univ.  of  t'al.  1914. 
30U-318  p.  -Ito.  (UuU.  of  tho  Dept.  of  Geology), 
pnp.     1015.     10  e. 

XIII.     Printing  inks ;    Composition,  properties, 

and    testing    of .        U.S.    IBu.    of 

Standards.     Gov.  Vr.  Oil". 

XIV       Ditmnr,     Dr.     R.  :     Die    Technologie    des 
Kautsohuks.        (Vlll.    TiilT    >S.     m.    520 
AMiildgn.)     gr.  8o.     Wien.    A.  llarlleben.     1915. 
lloth.     .\1.22. 

XVI.  Bjorhjkkc,  Prof.  K.  O.  Ueber  friihere  u. 
gegenwartige  Hudommtersuoliuiigen  in 
Nonvegen.  (11  S.  ui.  1  eingedi'.  Kartenski/./.o.) 
J.V.  So.  Berlin.  Verlag  f.  Fachlitcratur.  1915. 
.M.1.20. 

Livingstone.  B.  E.  and  Ilaivkins,  L.  A. :  Tlie  water- 
relation  between  plant  and  soil  ;  the  wafer- 
supplying  power  of  the  soil  as  indicated  bj'  osmo- 
meters. Wash.,  D.C.,  Carnegie  Inst.  84  p. 
{'3  p.  bib!.)  tabs,   diagrs.   8vo.   pap.    1915.   75  c. 

Mosier,  J.  G.  and  (iustafson,  A.  F.  :  Soil  moisture 
mid  tillage  for  corn.  Urbana.  111.  Univ.  of  111. 
.")ii4-580p.     il.     8vo.      (Agric.  Exper.  Station  bull.) 

Qucar,  C.  L.  :  39  experiments  in  soil.  (Muncie, 
hid..  The  Author.)  c.  90  p.  il.  forms  obi.  8vo. 
ill] 5.     35  c. 

Whiting.  A.  L.  :  Biochenxical  study  of  nitrogen 
in  certain  legumes.  Urbana,  111.,  Univ.  of  Illinois. 
171-542  p.  tabs,  diagrs.  8vo.  (Agric.  Exper. 
station  bull.)     1915. 

XVIII.  >l^i<'SJ"'«"'s  encyklopadisclxes  Handliuch 
der  technischeii  Chemie.  Ergiinzungs- 
wirk.  Ilrsg.  V.  Prof.  B.  Neumann,  Prof.  .\.  Binz. 
V.  Havduck.  T.ex  So.  Braunschweig.  F.  Vieweg 
\- Sohn.  I— 111  not  out  yet.  IV.  Bd.  1  Halbbd. 
Cliemische  Technologie  der  Giirungsgewerbe, 
Nahrungs-  u.  Genussmittel.  Hrsg.  v.  Dr.  F. 
Havduck.  (XI,  510  S.  m.  331  AbbUdgn.)  1915. 
Cloth.     M.25. 

XIXA.  Lloane.  C.  F.  &  Eldredge,  E.  E.  :  The  use 
of  Bacillus  bidgaricns  in  starters  for 
making  Swiss  or  Emmental  cheese.  (Wash.,  D.C.. 
Gov.  Pr.  OIT.)  16  p.  tabs,  diagr.  O.  (Dept.  of 
Agric.  Bull.  Xo.  U8).     1915. 

Gibson.  A.  E.  :  Destructive  and  constructive 
food  mixtures.  (Los  Angeles,  Cal.,  I'hiUips  Pr. )  c. 
142  p.     8vo.      1915.     .$i. 

Jonc,  H.  :  An  easy  test  for  bacteria  in  milk  and 
cream.  (Barthel's  reductase  test  improved). 
Brooklvn,  X.Y.  (The  author.)  e.  23  p.  4to. 
1915.     50  c. 

Leffmann,  H.  :  Analvsis  of  milk  and  milk  pro- 
duct*=.  4th  ed.  Phil.,  Blakiston.  il.  12mo.  1915. 
$1.25  n. 

LippoUl.  Dr.  E.  :  Obstkonserven.  Fi'uchtsafte, 
Marmeladen.  (VI.  143  S.  m.  10 Abbildgn.)  1914. 
-^o.  Leipzig.  Dr.  .\I.  Janecke.  Cloth.  M.3.00. 
XIXb.  "crfiard.  W.  P.  :  The  sanitation,  water 
supply  and  sewage  disposal  of  country 
houses.  2nd  ed.  X.Y..  Van  X^ostrand.  c.'09. 
20-r328p.  il.  diagrs.  fold.   plan.   D.     1915.   $2  n. 

SIcin,  M.  F.  :  Water  purification  plants  and  their 
operation.  X.Y..  Wilev.  c.  8  +  247  p.  figs, 
charts.     8vo.     1915.     .$2.00  u. 

Watkins,  O.  S.  :  Some  common  sprav  mixtures. 
(3rd  ed.)  Urbana.  III.  (Univ.  of  111.)  20  p. 
il.     8vo.   (Agricultural  Exper.  Station  Circ.)   1915. 

Wilson,  H.  F.  :  Orchard  insect  pests  and 
methods  of  control ;  with  a  preface  by  A.  B. 
Cordley.  Portland.  Ore.,  Pacific  Horticidtural 
Corr.  Sch.  c.  120  p.  il.  tabs.  O.  pap.  1915.  75  c. 
XX.  Holland.  J.  W.  :  A  text-book  of  medical 
chcmistrv*  and  toxicology.  4th  ed., 
thoroughly  rev.  Phil.,  Saunders,  c.  678  p.  11. 
col.    pis.  "svo.    1915.    $3  n. 


Curtius,  T.  u.  llarlicig,  F.  :  Uber  die  chemischen 
Bestandteile  griiner  Pdair/.en.  8.  Mitteilg.  Zulu 
Xadiweis  des  Formaklchvds  in  den  I'llanzcn. 
(8  S.)     1915.     40  Pf. 

Fischer,  E.  u.  W.  liricger  :  Studicn  ub.  die  Allyl- 
propyl-cyanessigsiiure.  Fine  none  Priifg.  der 
Theoriedesasvmmetr.  KolilcnslolTatonis.  (S.  408 — 
422).     Lex  8o.    BerHn,  G.  Keimer.     1915.     50  Pf. 

XXII.     Munroe,  C.  E.  and  Hall,  C.  :    A  primer  on 
explosives     for     metal      miners     and 
quarrymen.     Wash.,  D.C.,  Gov.   Pr.   OIT.     125  p. 
il.     8vo.     (Bu.  of  Mines  Bull.  80.)      1915. 

XXIII       Wokcr,    Dr.    G.  :     Die    Kalalyse.     Die 
•  RoUe    der    Katalyse    in    der    analyl. 

Chemie.  11.  Spezieller  Tl.  1.  Abtlg.  Anorgaiiischo 
Katalvsatoren.  (XXII  793  S.  m.  13  Abbildgn.) 
Die  Chemische  Analvse.  Stuttgart,  F.  Enke. 
21  u.  22  Bd.     1915.     Lex  8o.    Cloth.    M.29.20. 
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JeUinek,  Dr.  K.  :  Lehrbuch  der  physikaUschen 
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Tab.,  401  AbbUdgn.  u.  3  Bildmssen.)  Lex  8o. 
Stuttgart.     F.  Enke.     1915.     Cloth.     M.35. 

Kosscl,  A.  u.  S.  Edlbachcr.  Beitriige  ziu'  chemiscli- 
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Aminonaphtolsulfonsaure  (J-Saure). 
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Verfahren  zur  elektrolvtischen  Gewinnung  von 
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52  S.     8'. 
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dianiid  aus  deni  wiissrigen  Auszuge  des  Kalkstick- 
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Hochsch.)  1914.     65  S.     S". 

Stoker,  H.  :  Uel)er  das  Eindampfen  von  Alkali- 
cyanidlosungen.  Dresden  (Techn.  Hochsch.)  1913. 
74  S.  m.  3  Fig.    8°. 

Winter)2itz,  P.  :  Ueber  die  Einwirkung  von 
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5  Fig.     8°. 

Proslce,  O.  :  Studien  iiber  die  Ein\virkung  von 
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des  Klektrolytkobalts.  Dresden  (Techn.  Hochsch.) 
1913.    48  S.  in.    15  Fig.   8°. 

Sej/rich,  K.  A.  :  Ueber  die  Einwirkung  des 
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gebranuten  Kalke  mit  eiuem  Gehalt  an 
hydiatischer  Kieselsaure  bei  der  Diingung  verkrust- 
end  auf  den  Ackerboden  ein  I'  Jena  1913. 
64  S.  m.  1  Tat.    8°. 

XVII.  ^olb,    L.  :     Ueber  die    Einwirkung  ver- 
diinnter  I^osungen  von  Bariumhydroxyd 

und  anderer  Hvdroxvde  auf  Maltose,      iliinchen 
(Techn.  Hochsch.)  1913.     61  S.  m.  12  Fig.    8". 

Wahmhoff,  Fr.  :  Zur  Zuckerbestimmung  im 
Blutplasma.  Hannover  (K.  Tierarztl.  Hochsch.) 
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giinge.     Berlin   1914.'     40  S.     8". 
XIXA       Sachs,    H.  :     Unt<>rsuchungen    iiber    die 
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Som7ncr{eIdt.  A.  :  Beitrage  zur  Kenntnis  der 
Wirkimg  des  Abrins.    Berlin  1914.    42  S.    8". 
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logen.    Munchen  (Techn.  Hochsch.)  1914.  63  S.  m. 
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XXTI       Ludwig.   R.  :    Ueber  die  Einwirkung  der 
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XXIII       Bender.       H.  :       Untersuchungen      am 
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TREATMENT  OF  WATER   WITH  IIYrO- 
CHLORITE. 

BY    JOSEPH    RACE,    F.I.C. 

Contact  period. 

In  a  paper  presented  to  tliis  Section  in  1912 
•(this  Journal,  1912.  31,  Oil)  the  author  dealt  at 
coiisidoralile  length  with  this  important  phase 
(if  hypoelilorite  treatment,  and  pointed  ovit  that 
olTicient  mechanical  intermixture  of  the  hypo- 
chlorite solution  is  much  more  elTective  than  a 
prolonged  contact  period  witliout  this  admixture. 
<"ertAin  conditions  in  Ottawa  enabled  further 
observations  to  he  made  on  this  important  point. 
In  June,  1914,  a  sedimentation  ba«in  was  placed  in 
operation  at  the  mouth  of  the  Ottawa  intalce 
pipe,  and  during  July  the  hypochlorite  solution 
w.is  ad<led  at  the  entrance  to  this  basin.  The 
method  of  addition  was  by  means  of  a  perforated 
pipe  which  stret<-hcd  across  the  entrance  to  the 
basin,  and  the  bleach  solution  and  water  were 
there  mixed  as  thoroughly  as  was  possible  witliout 
liiiving  recourse  to  mechanical  methods.  The 
basin  was  balTled  and  had  a  normal  capacity  equal 
to  approximately  two  hours'  consumption.  The 
results  obtained  were  as  follows  : — 

Available  chlorine  =  l-SS  p. p.m. 
Bacteria  per  c  c. 


.\gar 

3  days 

at  20°  C. 

Agar 

1  day 

at  37° C. 

S.  coli 

index 

per  CO. 

Flaw  water 

410 
49 
.    ,         88-2 

1 

104 

26 

750 

0-280 

i'erceotage  iiurillcation   . . , 

87-5 

During  .August  the  connection  at  the  entrance 
to  the  basin  was  closed  and  the  bleacli  liquor 
Jidded  dir».'ctly  to  the  suctions  of  the  low  lift 
pumps,  which  t«ke  water  from  the  sedimentation 
basin. and  place  it  in  the  intake  pipe  under  a  small 
pt)sitive  pressure  until  it  reaches  the  high  lift 
During  both  months  the  samples  of 
wat<!r  were  taken  from  the  well  which 
the  mixed  discharges  of  the  low  lift 
The  results  for  August  were  :— 

Available  chlorine  =  1.55  p.p.in. 
Bacteria  per  cc. 


})  limps, 
t  reated 
receives 
pumps. 


Agar 

3  days 

at  20°  C. 

Agar 

1  day 

at  37°  C. 

B.  coU 

index 

per  cc. 

Raw  wat«r 

Treated  water 

I'l-rcentagc  purillcation 

448 
26 
91-9 

100 
12 
88-0 

0-600 
0-005 
99-2 

These  results,  which  are  the  averages  of  daily 
analyses,  show  that  the  efficient  mechanical 
JJdmixtiu'c  prodi\(pd  much  superior  results  with  a 
*:n,iller  ^consumption  of  chlorine. 


It  is  probable  that  tlte  superior  eniciency 
claimed  for  "  liquid  chlorine  "  is  due  to  the  fact 
that  the  older  plants  using  bleach  have  been  slow 
to  recognise  this  essential  factor,  whilst  the  plants 
using  ••  liquid  chlorine  "  have,  by  various  d<!vices, 
secured  more  or  less  ellicient  admixttire,  with  the 
consequence  that  equally  satistartory  results 
have  lioen  obtained  with  a  decreased  dosagi'. 
As  shown  above,  l-.").'i  p. p.m.  of  chlorine  as  bleach 
gave  good  results  with  the  Ottawa  River  water, 
whilst  Harrington  (Journ.  .-Vmer.  Water  Works 
Assoc,  Vol.  3,  p.  438)  stated  that  1-50  p.p.m.  of 
available  chlorine,  as  liquid  chlorine,  was  required 
lor  the  sterilisation  of  the  Ottawa  River  water  at 
Montreal. 

During  January.  191.j.  lalioratory  experiments 
were  made  to  ascertain  wliat  proportion  of  chlorine 
would  be  required  when  the  admixture  was  as 
perfect  as  could  be  obtained  by  shaking.  The 
results  with  a  water  containing  45  parts  per 
million  of  colour  and  to  which  a  ciUture  of  U.  coli 
was  added  were  as  follows  : — 


Contact  period. 

Clilorine,  parts  per  million. 

0-30 

0-40           0-55 

1-21 

380  • 
140 

72 

35 

Colonies 

380 

12 

U-5 

<0-l 

per  cc. 
750 
<0-l 
<0-l 
<0-l 

750 

1  rain 

<01 
<0-l 

20  rain 

<0-l 

These  figures  show  that,  with  satisfactory 
admixture,  0-4  to  0-5  part  per  million  of  availablo 
chlorine  is  sxifficiont  to  secure  good  restilts, 
and  they  led  to  various  changes  being  made  in  the 
pipes  delivering  the  hypochlorite  solution  at  the 
mouth  of  the  intake,  in  the  direction  of  securing 
ii  still  greater  efliciency  in  the  mechanical  admix- 
ture.- Up  to  dat«  this  "has  enal>led  the  quantity  to 
be  reduced  from  1  -3  parts  per  million  to  0-83  part 
per  million,  which  is  equivalent  to  a  saving  of 
.$1400  per  annum  calculated  on  the  present  price 
of  bleach. 

Effect  of  temperahrre. 
During  the  present  winter  there  have  been 
several  periods  during  which  tlie  results  obtained 
with  the  city  supply  seemed  to  indicate  that  the 
low  temperature  had  a  retarding  effect  upon  the 
\elocity  of  the  reaction,  but  as  these  resiilts  were 
somewhat  complicated  by  the  length  of  time  that 
elapsed  between  .sampling  and  examination, 
laboratorv  tests  were  made  to  determine  this 
point.  The  original  water  contained  45  parts  per 
million  of  colour  and  was,  after  seeding  with 
B.  coli,  treated  with  0-51  part  per  million  of  avail- 
able chlorine.     The  results  were  as  follows  : — 


Temperature, 

°F. 

Initial   

1        34 

40 
44 

52 
55 

70 

Final 

1        40 

68 

Colonies  per 

cc. 

Raw  water 

Tn^aled  water — 

Alter  1  min 

-•Vl'ter  10  min 

.\fter  20  min 

-\l'ter  60  min 

750 

3-2 
2-5 
2-2 
1-9 

750 

1-0 
0-8 
0-6 
0-5 

750 

0-2 
0-2 

0-1 
01 

750 

nil 
nil 

nil 
nil 
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These  results  show  clearly  that  the  velocity  of 
the  reaction  is  undoubtedly  lowered  by  a  reduction 
of  the  temperature  :  a  similar  conclusion  is  reached 
by  a  study  of  the  rate  of  alisorption  of  free  chlorine 
as  indicated  by  the  starch  and  iodide  reaction. 

Colour  and  turbidihj. 

The  organic  matter,  which  is  the  ca.use  of  the 
colovir  of  many  waters,  undoubtedly  increases  the 
amount  of  chlorine  recjuired  for  tlie  sterilisation 
of  such  waters,  though  probably  not  to  the  extent 
that  it  is  usually  considered  to  do.  This  former 
hypothesis  was  based  on  results  obtained  v/ith 
iuiperfect  admixture,  when  areas  of  unequal  con- 
centration occur,  •«  ith  the  consequent  loss  of 
chlorine  owing  to  its  prolonged  localised  action 
upon  the  organic  matter.  The  point  of  interest 
in  water  purification  is  not  the  amount  of  chlorine 
a  coloured  water  will  absorli  before  showing  a  free 
chlorine  reaction,  but  what  quantity  of  organic 
matter  it  is  necessary  to  oxidise  before  the  chlorine 
causes  the  delicate  organic  structure  of  the 
bacteria  to  lose  its  anabolic  functions.  These  two 
quantities  may  approach  each  other  when  the 
temperature  of  tlie  'n  ater  is  near  the  freezing  point 
and  the  contact  period  is  short,  but  with  a  tem- 
perature of  70"  F.  and  a  contact  period  of  but  10 
minutes  the  former  qiiantity  is  approximately 
three  times  as  great  as  the  latter  for  the  Otta\\a 
rtiver  water. 

The  increase  of  this  factor  is  a  matter  of  con- 
siderable importance  to  sanitarians,  as  it  involves 
a  decrease  in  aesthetic  oVijections  in  addition  to  an 
increased  economy  in  working  costs. 

Increased  tm-bidity  also  visually  decreases  the 
e'TRciency  of  the  hypoclilorite  treatment,  though 
the  reason  for  this  is  by  no  means  clear.  If  the 
t.irbidity  is  caused  by  finely  divided  silt  or  otlier 
mineral  matter,  no  effect  should  be  produced  by  it, 
as  such  matter  is  inert  :  the  interior  results 
obtained  with  such  waters  are  probably  due  to 
factors  which  are  introduced  concomitantly  with 
the  turbidity  and  liy  the  same  cause.  When 
turbidity  is  "caused  by  the  flooding  and  scouring 
of  cultivated  areas,  much  of  the  suspended  matter 
is  of  an  organic  nature  and  often  encloses  masses 
of  bacteria  which  can  only  lie  destroyed  by  a  large 
increase  in  the  proportion  of  chlorine.  In  the  case 
•  of  coloured  river  ^^ate^s  an  increased  turbidity  is 

usually  accompanied  by  a  decreased  colour,  so 
that  tiiesc  two  adverse  factors  coimterbalancc  each 
other  to  some  extent. 

Benefits  from  ireaiment  with  hypochlorite. 
During  the  two  years  immediately  preceding  the 
installation  of  hypochlorite  treatment  in  Otfawa, 
the  typhoid  rate  averaged  85  deaths  per  100,000; 
after  treatment  commenced  the  rate  was  reduced 
to  21  the  first  year  and  to  13,  4  of  which  were  due 
to  disease  contracted  outside  the  city,  in  the 
subsequent  year.  It  is  only  fair  to  add,  however, 
that  this  decrease  is  not  entirely  due  to  the 
chlorine  treatment,  as  the  epidemic  rates  were 
caused  by  a  leakage  of  sewage  into  water  intakes 
which  were  subsequently  replaced  by  compara- 
tively water-tight  pipes.  During  1914.  however, 
a  concrete  example  of  the  benefits  derived  from 
hypochlorite  treatment  was  obtained.  In  the 
autumn  of  1914  an  epidemic  of  typhoid  broke  out 
i  1  a  village  on  the  Ottawa  River,  aliout  S  miles 
above  the  mouth  of  the  Ottawa  intake  pipe, 
and  in  a  few  weeks  about  loO  to  200  cases 
d  'veloped.  During  November  and  December 
about  200  cases  of  typhoid  were  discovered  in 
Hull,  which  takes  its  water  supply  from  the  Ottawa 
River  within  400  yards  of  the  Ottawa  Intake 
mouth,  whilst  in  Ottawa  only  28  cases  were 
reported  and  of  these  110%  were  due  to  outside 
sources.  Hull,  with  the  untreated  water  supply, 
had  a  typhoid  incidence  of  1000  cases  per  100,000 


of  population,  and  Ottawa,  using  a  treated 
supply  from  the  same  current  of  the  same  river, 
only  27  cases  per  100,000  during  the  same  period. 
In  this  example  all  the  factors  were  favourable 
to  the  infection  of  the  Ottawa  and  Hull  supplies, 
as  the  temperature  and  volume  of  the  water  were 
low,  thus  increasing  the  viability  of  the'  typhoid 
organisms  and  decreasing  the  dilution  of  the 
infecting  sewage.  The  enormous  volume  of  the 
river  even  at  low  water  mark  (probalily  about 
20,000  cubic  feet  per  second)  alone  prevented  a 
still  more  serious  epidemic. 

Hypochlorite    plants. 

Mulcrial  of  construction. — The  great  dilliculty  in 
this  connection  is  to  obtain  materials  which  are 
economical  and  yet  capable  of  i-esisting  the 
corrosive  action  of  hypochlorite  solutions.  For 
very  dilute  solutions  (0-2  °o  ^^f  bleach)  this  problem 
presents  little  difficulty,  but  the  use  of  solutions 
of  this  strength  is  not  good  policy  on  account  of 
the  large  increase  in  capacity  involved.  Two 
years  ago  a  plant  was  constructed  in  Ottawa 
capable  of  treating  20  million  gallons  per  day, 
and  consisting  of  three  large,  circular,  wooden 
tanks  in  which  the  bleach  and  water  were 
thoroughly  mixed  by  electrical  motors  connected 
dh'ectly  to  a  shaft  to  which  propeller  blades  wei'e 
attached.  Two  of  these  tanks  were  of  oak  and  one 
of  cypress,  and  it  was  found  that  a  1  %  bleach 
solution  rapidly  leached  the  wood  and  produced 
leaks  that  it  was  impossible  to  repair.  The  inside 
surfaces  of  these  tanks  were  then  thoroughly 
washed  and  painted  with  several  coats  of  what  was 
claimed  to  be  an  acid-resisting  mixture.  This 
treatment  was  efficacious  for  a  time,  but  after  a 
few  months  the  leakage  was  as  great  as  ever. 
The  tanks  were  then  lined  with  a  three-inch  coat 
of  concrete,  the  surface  of  wliich  was  painted  with 
asphaltum.  This  has  been  comparatively  satis- 
factory and,  when  a  new  plant  was  erected  about 
twelve  months  ago,  was  instrumental  in  deciding 
to  eliminate  all  wood  material  and  to  use  concrete 
painted  with  asphaltum  wherever  it  was  possible. 
Lead-hned  wooden  tanks  may  be  used  for  vessels 
of  small  dimensions  in  which  the  sheet  lead  can  be 
placed  without  joints.  In  tanks  employed  fop 
mixing  bleach  solutions  by  mechanical  methods, 
the  author's  experience  has  shown  that  cast 
aluminium  blades  attached  to  a  bronze  shaft 
produce  the  best  results.  After  considerable  use 
the  aluminium  blades  become  coated  with  an 
incrustation  which  prevents  corrosion  of  the  metal. 
For  piping,  the  Ottawa  results  show  that  gal- 
vanised iron  gives  good  results  when  the  piping  is 
of  generous  dimensions  and  when  plugged  "  T's  '' 
are  placed  at  all  bends  for  removing  incrustation. 
In  piping  systems  exj^erience  shows  that  it  is 
incrustation  rather  than  corrosion  that  products 
difficulties,  and  that  the  material  has  but  little 
effect.  In  valves  the  converse  holds  true,  as  the 
friction  of  the  various  parts  prevents  the  formation 
of  a  protective  coating  and  constantly  presents 
fresh  surfaces  for  the  action  of  the  solution. 
Soft  brass  valves  are  useless,  but  gate  valves  made 
of  hard  bronze  have  been  found  satisfactoi'y. 
Vulcanite  valves  may  also  be  used  but  ai-e  expen- 
sive as  regards  first  cost  and  require  careful 
manipulation  to  prevent  fracture.  \Vhen  gravity 
systems  are  used  for  the  introduction  of  the 
hypochlorite  solution,  the  ball  valve  used  for 
maintaining  a  constant  head  should  )>o  made  of 
bronze  with  a  glass  float,  and  the  orifice,  of  glass. 
This  method  of  operating  with  a  known  head 
of  water  on  a  circular  orifice  has  given  perfectly 
satisfactory  results  in  Ottawa  and  at  many  other 
places.  The  mixing  operations  of  a  tiypochlorite 
plant  should  lie  checked  by  daily  analyses  of 
the  liquor,  so  as  to  preveiit  wastage  and  irregular 
addition. 
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Complaints. 
Xumcroiis  ol>joitions  linvo  l)i'fn  raisoil  against 
the  use  o£  watci'  wliiili  lias  liceu  treated  witli  liypo- 
elilorite.  .Some  of  these  liave  been  previously 
jnontioned  in  eonneetion  with  the  Toronto 
supply  (loc.  til.),  Iiut  these  might  again  he 
eonsidered,  as  the  water  under  discussion,  being 
entirely  dilTerent  in  character,  presents  new 
aspects  of  this  jirolilem.  .-V  typical  analysis  of 
the  Ottawa  liiver  water  is  as  follows  : — Free 
ammonia,  OOtll  part  per  million  :  all),  ammonia, 
11  liyO  :  nitrites,  trace  ;  nitrates,  UO')."j  ;  chlorini', 
lo  ;  total  hardness.  :!70  ;  carbonic  acid,  lO  ; 
oxygen  absorbed  in  1  hours  at  27"  C,  5-50.  I'lie 
physical  characteristics  are  : — 


1     Average. 

Maximum. 

Minimum. 

67 

00 

300 

47 

40 

Turbidity   

18 

3 

.\lkulinity 

..      ;           26 

14 

With  such  variations  in  colour  and  turbidity  it 
is  obvious  that  the  addition  of  hypochlorite  cannot 
be  maintained  at  a  constant  rate,  but  it  has  been 
regulated  so  as  to  have,  whenever  possible,  no 
free  chlorine,  as  indicated  by  the  starch  and  iodide 
reaction,  in  the  water  delivered  to  the  mains  at 
the  high-lift  pumping  station.  This  has  resulted 
in  a  comparative  absence  of  complaints  regarding 
the  cold  water  ;  but  there  is  no  doul)t  that,  after 
heating,  the  water  possesses  a  peculiar  odoiu'.  due 
to  chlorine  compounds.  Tliis  odour  is  not  the 
sharp,  acid  odour  of  chlorine,  liut  a  fishy  one  wliicli 
is  possibly  caused  by  such  compounds  as  chlor- 
amines. 

Complaints  regarding  the  effect  on  animals  have 
Vjeen  mJide.  and  a  number  of  these  have  Ijeen 
mvestigated.  It  isundoulitedly  true  that  when  the 
amount  of  free  chlorine  in  water  reaches  0-5  part 
per  million,  both  small  and  large  animals  refuse 
to  drink  such  water  entirely  or  absorb  only  .small 
fjuantities.  This  possibly  has  had  an  adverse 
physiological  elTect.  When  the  water  is  capable  of 
absorbing  as  much  as  15  parts  per  million  of 
chlorine  without  showing  free  chlorine,  naturalists 
who  deal  in  small  animals  and  fislies  state  that  no 
eH'ect  is  deserved.  Continuous  physiological  tests 
on  minnows  and  gold  lish  confirm  this.  The 
Dominion  I)epartment  of  Fisheries  has  informed 
the  author  that  free  chlorine  in  the  water  had  a 
markedly  adverse  elTect  on  the  hatching  of  the  eggs 
of  Atlantic  salmon,  (ireat  Lake  trout,  pickerel, 
and  whitefish.  but  no  effect  was  noticed  when  free 
chlorine  was  absent.  The  Department  has,  how- 
ever, decided  to  remove  all  the  hatcheries  to  places 
where  water  free  from  chlorine  can  be  obtained. 

The  elTcct  of  the  treated  water  upon  seeds, 
plants,  and  flowers  has  been  investigated  by  the 
Dominion  Department  of  Agriculture,  and  Dr. 
Gussow  (Dondnion  Botanist)  and  Dr.  Shutt 
■(.Vgricultinal  Chemist),  who  were  in  cliarge  of 
this  work,  have  reported  that  water  treated  witli 
hypochlorite  caused  no  apparent  injury  to  carna- 
tions and  hybrid  roses.  .Six  varieties  of  wheat 
seed  after  soaking  in  freshly  prepared  hypo- 
chlorite solutions  (0  0.5  to  10  parts  iier  million 
available  chlorine)  were  all  sown  on  the  same 
day.  Germination  was  found  to  be  imiform 
throughout  and  no  influence  could  lie  <lelected 
either  as  regards  the  rate  of  germination  or  tlie 
development  of  the  young  plants.  Kxperiments 
on  barley  and  oats  produced  similar  re.sults. 
Radishes,  turnips,  cucumbers,  and  beans  also 
showed  no  retardation  in  developuient  after  treat- 
ment with  the  water. 

All  these  experiments  were  conducted  with  solu- 
tions of  lileacli  in  distilled  water,  but  the  same 
results  were  obtained  in  a  later  series  when  the 


treated  city  supply  was  used.  These  results 
prove  conclusively  that  statements  alleging 
damage  to  pliints,  flowers,  and  seeds  by  the  hypo- 
chlorite treatment  of  water  are  absolutely  un- 
founded and  do  not  merit  the  slightest  considera- 
tion. 

The  author  has  had,  on  .several  occasions  during 
the  past  year,  to  investigate  cas<'s  of  alleged 
corrosion  of  piping  <lue  to  the  hypochlorite  treat- 
ment of  water.  l>ut  before  discussing  these  it  will 
be  advisable  to  review  brielly  the  latest  work  on 
the  corrosion  of  iron  piping  by  water.  The  Com- 
mittee on  Water  .Supplies  of  the  American  l'vd)lio 
Health  Association  have  reported  that,  in  general, 
hard  waters  have  given  little  <u'  no  trouble  in 
corroding  metal  pipes,  and  that  this  is  apparently 
due  in  consideralile  measure  to  the  formation  of 
protective  coatings  upon  the  metal  by  the  water 
itself.  Soft  waters  do  not  seem  to  form  such 
coatings  naturally,  and  allow  the  carbonic  acid  in 
the  water  to  dissolve  such  metals  as  iron  and  to 
retain  the  iron  in  solution.  This  process  is  main- 
tained until  the  whole  of  the  dissolved  oxygen  has 
been  absorbed. 

Jackson  and  Hale  (New  York  Water  Department 
Report,  1912)  found  (hat  the  first  reaction  is  the 
solution  of  iron  as  bicarbonate  by  carbonic  acid, 
with  the  formation  of  hydrogen.  In  expi-riments 
carried  out  in  the  cold,  ai)Out  20  "o  "f  the  hydrogen 
formed  was  oxidised  to  water  by  the  dissolved 
oxygen  near  the  surface  of  the  iron.  The  dis- 
solved oxygen  at  the  same  time  oxidises  the 
soluble  iron  bicarljonate  to  insoluble  red  oxide, 
setting  free  again  carbonic  acid.  The  carbonic 
acid  liberated  again  dissolves  more  iron  and  is 
again  set  free  until  all  the  dissolved  oxygen  is 
exhausted. 

These  reaction.s  are  in  accordance  with  the  fact.s 
which  have  been  observed  in  connection  with 
corrosion  of  piping  systems,  and  account  for  the 
rapid  corrosion  of  both  domestic  and  heating  hot 
water  svstems.  ilethods  which  reduce  the  oxygen 
content  wUl  reduce  the  corrosion,  but  it  is  much 
more  economical  to  eliminate  the  catalytic  agent 
which  enables  the  oxygen  to  produce  its  deleterious^ 
effect. 

In  view  of  (he  alleged  corrosion  of  hot  \vat<?f 
systems  in  Ottawa,  the  author  made  routine  de- 
terminations of  the  amo\n\t  of  tree  carbonic  acid 
in  the  raw  and  treated  waters  :  the  average 
results  for  the  year  lit  It  are  as  follows;  raw 
water,  0-8  part  free  carl)onic  acid  per  million  ; 
treated  water,  lli  parts.  During  tlie  early 
part  of  the  vear,  when  a  bleach  of  high  chlorine 
content  was  "being  u.sed,  the  free  carbonic  acid  in 
treated  water  was  invariably  higherJ^than  in  the 
raw  water,  but  the  reverse  was  foimd;l.iter  in  the 
year,  when  the  bleach  invarial>ly  contained  free 
lime.  As  the  total  amount  found  (maximum  2-7 
parts  per  million)  is  insignidcant  compared  with 
the  10  to  12  parts  per  million  of  half-bound  car- 
bonic acid  which  would  be  set  free  during  heating, 
it  is  inconceivable  that  the  treatment  of  water 
with  hypochlorite  has  any  ell'ect  on  the  corrosion 
or  erosion  of  piping  systems. 

One  example  of  the  complaints  received  is 
worthy  of  mention.  A  large  company  alleged  that 
hot  water  pipes  had  been  damaged  by  the  hypo- 
chlorite treatment  to  the  extent  of  $10,000.  On 
investigation  it  was  found  that  the  system  had 
been  supplied  bv  the  treated  city  water  after 
passage  through  a  mechanical  (iltration  plant,  and 
finally  sterilised  by  heat.  In  this  plant  aluminium 
sulphate  and  soda  ash  were  employed,  and  it  was 
found  that  a  large  excess  of  soda  ash  was  being 
used.  At  one  time  the  water  passing  to  the  filter 
showed  an  alkalinity  to  plienolphthalein  equivalent 
to  (i.T  jjarts  of  sodium  carl)onate  per  million.  The 
Xew  York  experiments  have  shown  tliat  an  excess 
of  lime  or  soda  ash  bevond  what  is  sufficient  for 
the  neutralisation  of  the  free  carbonic  acid  is  not 
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only  unnecessary  but  po.sitively  injurious,  inas- 
much as  it  rapidly  attacks  tlie  galvanising-  coat  of 
pipes.  These  facts  were  pointed  out  to  tlie  com- 
pany, and  the  suggestion  made  that  a  small  amo\mt 
of  lime  should  be  substituted  for  the  excess  of  soda 
ash.  Since  then  no  further  complaint  has  been 
received . 

During  1914  lalioratory  studies  were  made  as 
to  the  eii'ect  of  water  which  had  been  treated  «ith 
hypochlorite  upon  galvanised  iron  pipes,  and  in 
these,  both  hot  and  cold  water  were  used.  Stated 
shortly,  the  results  show  that  the  effect  of  the 
treated  Ottawa  River  water  upon  galvanised 
iron  pipe  of  good  quality  is  not  appreciable 
unless  the  available  chlorine  exceeds  3  parts 
per  million.  The  quantity  used  during  1014  has 
been  invariably  less  than  this  amount  and  averages 
40  %  less.  A  mmiber  of  short  lengths  of  pipe,  pro- 
cured for  these  tests  from  a  firm  which  is  supplied 
by  makers  manufacturing  most  of  this  class  of  pipe 
used  in  this  section  of  tlic  country,  was  found  to  be 
of  very  inferior  quality.  The  galvanising  coat  was 
evenly  and  thoroughly  distrilmted  on  the  outside, 
but  on  the  inside  large  patches  of  bare  iron  were 
found  in  some  places  and  an  excess  of  zinc,  wliich 
was  brittle  and  easily  detached,  in  others.  Such 
places  would  undoubtedly  ant  as  foci  of  corrosion. 
and  if  the  pipes  received  were  at  all  representative 
of  those  ordinarily  used,  it  is  surprising  that  the 
trouble  from  tliis  source  has  not  been  even  greater 
than  it  is. 


Manchester  Section. 


Meeting  held  ut  the  Grand  Hold,  on  Friday.  May  7th, 
1915.  ^  J       , 


jm.    JULIUS    HUBXER    IN    THE    CHAIR. 


THE     ACID     "  TENDERING " 
CLOTH. 

BY   J.    H.    LESTER. 


OF     COTTON 


In  view  of  the  frequent  complaints  of  "  tender- 
ness "  met  with  in  the  Manchester  cotton  trade, 
it  is  surprising  that  careful  cjuantitative  results 
have  not  been  published  to  sliow  tlie  loss  of 
strength  sustained  by  fabrics  which  have  been 
treated  with  known  amounts  of  acid  and  exposed 
to  known  conditions  of  drying.  Tlie  present  note 
does  not  pretend  to  fill  this  gap  in  technical 
literature,  l:{ut  in  view  of  its  value  to  the  author, 
and  as  an  inducement  to  further  researcli,  it 
appears  to  be  worth  placing  on  record. 

A  sample  of  cotton  cloth  with  a  Ijreaking  strain 
of  82  lb.  gave  results  of  82,  75,  and  20  lb.  when 
treated  with  001,  002,  and  008 "„  of  sulphuric 
acid.  The  acidified  samples  were  dried  in  the 
water  oven  and  exposed  to  air  for  some  hours 
b'jfore  having  the  strength  test  applied  to  them. 
These  results  did  not  appear  to  correspond  with 
t;sts  made  upon  samples  of  alleged  tender  goods, 
however,  for  cases  had  been  observed  where  the 
degree  of  tendering  was  either  much  more  or  less 
than  my  figures  appeared  to  indicate.  In  short, 
it  became  obvious  that  the  mere  temperature  at 
which  the  goods  were  dried  was  of  but  little  conse- 
quence, whilst  everything  depended  upon  the 
amount  of  moisture  left  in  the  clotli  at  the  ter- 
mination of  a  particular  process  of  drying. 

For  example,  the  strength  of  a  cloth  containing 
0-35%  of  hydrochloric  acid  dropped  from  82  1b. 
to  65  lb.  when  the  cloth  was  dried  in  air  at  25^  C'. 
On  the  other  hand,  a  sample  containing  only 
0-05%  of  acid  lost  practicallv  the  whole   of  its 


strength  when  completely  dried  tinder  a  hot  iron. 
It  may  be  mentioned  in  passing  that  the  hot  iron 
test  is  of  far  greater  practical  vahie  than  any 
number  of  quantitative  tests  for  acidity,  for  it;  is 
very  difficult  indeed  to  interpret  the  meaning  of 
results  where  very  small  amounts  of  acidity  are 
involved.  In  applying  the  test  in  question)  it  is 
necessary  to  have  samples  of  cloth  known  to  be 
entirely  free  from  acidity,  and  otlier  samples  con- 
taining known  amounts  of  acidity  are  also  useful 
for  coniparisoii.  Strips  of  cloth  aliout  one  incli 
in  width  are  placed  alongside  each  other  on  an 
ironing  blanket,  and  a  hot  smoothing  iron  is  passed 
over  all  the  samples  so  that  each  receives  exactly 
the  same  treatment.  It  is  very  easy  by  this 
means  to  scorch  the  acid  samples  without  dis- 
colouring the  sample  of  known  purity.  The 
degree  of  scorching  is  generally  found  to  be  pro- 
portionate to  the  tendering  effect,  though  of  course 
the  "  finish  "  contained  in  some  goods  may 
influence  the  result. 

The  following  trials  will  give  some  idea  of  the 
degree  of  tenderness  produced  in  certain  cases, 
and  the  details  of  the  method  will  indicate  some  of 
the  precautions  which  must  be  observed  in  order  to 
obtain  reliable  results. 

Three  samples  of  a  fine  bleached  cloth  cut  from 
the  same  piece,  each  weighing  15  grms.,  were 
boiled  three  times  for  15  minutes  each  time, 
using  fresh  changes  of  water,  this  treatment  being 
necessary  to  ensure  the  neutrality  of  the  .samples. 
The  necessary  quantity  of  decinormal  hydro- 
chloric acid  to  give  001  and  01  °o  on  the  weight 
of  cloth,  was  made  up  to  15  c.c.  and  the  cloth 
sample  saturated  with  tlie  solution.  By  taking 
equal  weights  of  cloth  and  of  solution,  and  by 
working  the  cloth  with  a  glass  rod,  it  is  easy  to 
saturate  the  cloth  without  leaving  any  solution 
unalisorbed. 

The  tlnee  samples  were  then  dried  on  a  thin 
ironing  iilanket  with  a  hot  iron,  and  were  weighed. 
To  obtain  some  idea  of  the  amount  of  acid  lost  by 
evaporation  with  steam  during  ironing,  a  portion 
of  one  of  the  ironed  samples  was  tested  for  acidity, 
using  decinormal  caustic  soda  and  phenol- 
phthalein.  The  original  01  %  was  found  to  be 
reduced  to  007  °o»  '"it  part  of  the  loss  would 
doubtless  be  due  to  combination  of  the  acid  with  the 
cotton.  It  was  found  that  the  samples  weighed  3  % 
less  than  their  original  air-dry  weight,  thus  indicat- 
ing that,  as  intended,  the  drying  with  a  hot  iron 
had  by  no  means  removed  all  the  natui-al  moisture 
of  the  cotton,  but  had  left  about  5%.  One  half  of 
each  sample  was  then  cut  oft'  and  placed  in  the  hot 
water  oven  for  an  hour  and  a  half.  All  tlie  samples 
were  then  exposed  to  tlie  air  for  some  hours,  cut 
into  strips  2  J  inches  wide,  and  tested  on  a  Good- 
brand  strength-testing  machine  adjusted  to  6 
inches  between  the  champs.  The  results  may  be 
tabulated  as  follows  : — 


Description. 


Method  of  drying. 


Average 
breaking 
strain. 


Blank    IjUnderhoti 


Treated  witli  01%  HCl 


Treated  witli  001%  HCl  | 


,.  and  IJlioiir  j 
in  water  oven 


;,  and  H  liour 
in  water  oven 


,,  and  lihour 
in  water  oven 


lb. 

105 
95 

100 
92 

90 
13 


To  assess  the  value  of  the  strength-tests  in 
question,  and  in  view  of  tlie  false  deductions 
frequently  made  from  such  tests,  it  is  well  to 
mention  that  where,  for  example,  100  lb.  is  given 
as  the  average  breaking  strain,  further  tests  might 
bring  out  a  corrected  average  of  from  97  to  103  lb.. 


Vol.  XXXIV,  Ko.  IS.]       LESTER— THE  ACID   'TENDERING"   OF  COTTON  CLOTH. 


935 


and  where  13  lb.  i.s  piven  as  the  average,  the 
corrected  average  micht  be  fi-oin  10  to  16  lb. 
This  rule  docs  not  apply  to  all  .-strength  tests,  and 
con.siderable  experience  is  often  necessary  to 
estimate  the  pi-obable  errors  to  tie  found  in  practice. 
quite  apart  from  matliematical  calculations.  All  ' 
the  te.sts  were  made  upon  strips  running;  acro.-<s 
the  cloth,  so  that  it  is  the  weft  strenjjth  alone  that 
i.s  indicate<l. 

Portions  of  the  above  samples  submitted  to  the 
scorchinjt  test  already  described,  showed  sliijlit  but  j 
distinct  scorchintt  and  tenderness  when  0-01  "„  of 
nri  was  prc-sent.  and  of  ooui-se  the  stronger  acid 
scorched  and  tendeied  the  sample  considerably. 
I'nder  the  conditions  of  this  particular  test,  the 
t>lank  or  neutral  sample  of  doth  was  very  slightly 
discoloured,  showini;  that  the  test  had  been  about 
as  severe  as  it  woidd  be  safe  to  make  such  a  test. 

Conclusions. 

(1)  It  i.s  possible  for  cotton  cloth  to  contain  as 
much  a.s  0  3%  of  hydrochloric  acid  or  perhaps 
more,  and  to  be  dried  so  caretiiUy  and  incom- 
pletely that  complaint  of  tenderness  may  not 
arise. 

(2)  The  degree  of  tenderness  caused  by  sulphuric 
and  hydrochloric  acid  is  of  sometliing  like  the  same 
magnitude. 

(3)  Xo  cotton  cloth  should  be  allowed  to  con- 
tAin  as  much  a.s  0-1  °„  of  free  hydrochloric  .acid,  j 
for  .although  this  amount  might  be  contained  in  ' 
finished  goods  without  complaint  of  tenderness,  j 
local  tendering  would  be  sure  to  occur  sooner  or  i 
later,  either  before  or  after  leaving  the  finisher.  [ 

(4)  The  maximum  limit  allowable  in  cotton 
cloth  would  appear  to  be  001  "„  of  free  hydro- 
chloric a<-id,  so  far  as  the  above  experiments 
show,  for  it  is  only  the  severest  test  that  shows 
this  amount  to  have  any  tendering  effect,  and  that 
test  would  be  an  unreasonable  one  to  apply  on  the 
large  scale,  that  is  to  say,  otherwise  than  in  the 
laboratory. 

(5)  The  permissible  amount  of  free  hydrochloric 
acid  in  cotton  cloth  may  be  said  to  be  dependent 
upon  the  purpose  to  which  the  goods  are  to  be  put, 
the  severest  test  being  that  of  ironing  before 
laundering. 

(6)  The  tendering  effect  of  acids  upon  cotton 
may  be  reg.arded  as  mainly  dependent  upon  : — 

(a)  The  concentration  of  acid  refen-ed  to  the 
total  moi.sture  in  the  cotton  ;  that  is  to  say  that 
it  a  sample  contains  01  %  of  acid  and  in  the 
"  air-dry  "  state  contains  .S'^„  of  total  moisture. 
the  concentration  t)f  acid  .solution  will  be  l-25"u. 

(fi)  The  temperature  and  time  to  which  the 
cotton  is  exposed  whilst  the  content  of  moLsture  is 
unchanged. 

Discussion. 

Mr.  F.  WnowEl.L  and  Mr.  C.  O'Neill  were  of 
opinion  that  the  te.st  indicated  in  the  paper 
was  of  great  value,  as  by  its  adoption  merely  a 
slight  trace  of  acid  was  distinguishable. 

.Mr.  \V.  Thom.sox  considered  the  paper  clearly 
indicated  that  when  cloth  was  treated  with  acid 
the  iellulo.se  appeared  to  combine  with  the  acid. 
If  an  attempt  were  made  to  remove  the  acid  by  the 
application  of  boiling  water  the  result  was  not 
always  .satisfactorj',  as  tendering  frequently  occui- 
red  when  a  hot  iron  was  applied.  The  cloth  must 
be  exceedingly  well  washed  with  water,  or  better. 
treated  with  weak  sodium  carbonate  solution,  it 
tendering  under  .such  conditions  was  to  be 
obviated.  Although  the  use  of  the  hot  iron  was 
a  good  te.st.  a  flat  metallic  ribbon  wound  on  to  a 
flat  piece  of  talc  and  heated  by  the  electric  current 
constituted  a  better  source  of  heat  for  such  tests, 
the  cloth  to  be  tested  being  held  at  a  definite 
distance  from  the  hot  wires.  The  presence  of 
minute  quantities  of  hydrochloric    acid    appeared 


to  have  a  more  detrimental  efl'ect  than  that  of 
exceedingly  minute  quantities  of  sulphuric  acid. 

Mr.  L.  E.  Vliks  doubted  whether  niinnt*! 
quantities  of  acid  could  lie  estimatinl  accurately  by 
means  of  A'  10  caustic  soda  and  phenolphthaieim 
He  had  made  tests  in  connection  with  the  tcnrUring 
of  sulphide  colours  on  cotton  and  found  it  necessary 
to  use  A'/lOO  caustic  soda  in  tlu^  presence  of  aai 
indicator  more  delicate  than  pheiiolphtluilein,  i.e. 
methyl  red. 

Mr."  lluBXEK  a.ssociatcd  himself  with  the  views 
expressed  by  the  author,  and  by  Mr.  Thomson 
in  his  remarks  with  respect  to  the  combination 
of  the  acid  with  the  cellulose.  His  experience  had 
been  mainly  confined  to  paper  which  had  been 
tendered  after  prolonged  storing.  It  was  im- 
possible to  detect  any  acid  in  the  paper  although 
it  had  been  tendered  liy  acid.  Some  fibres 
appeared  to  possess  a  special  capacity  for  retaining 
acid.  Some  years  ago  he  had  examined  a  fabric, 
composed  of  linen  and  cotton,  which  had  been 
treated  with  hydrochloric  acid  and  washed 
apparently  free  from  acid.  After  storing  for  some 
months  the  linen  threads  were  tendered  while  the 
cotton  threads  were  not  altected.  Separate 
analysis  of  the  linen  and  cotton  threads  proved 
that  the  latter  were  free  from  acid  but  that  the 
former  still  contained  appreciable  (juantitiea 
which  could  only  be  removed  bv  prolonged  wash- 
ing. 

Mr.  F.  W.  Atack  said  he  found  it  dillicult  to 
detect  slight  traces  of  acid  in  finished  goods. 
A  test  he  had  employed  was  to  take  two  samples 
of  the  cloth  and  saturate  one  with  borax  solution. 
The  samples  were  then  pfaced  in  a  drying  oven 
at  120"^  0.  for  half  an  hour.  The  sample  which  had 
not  been  treated  with  borax  would  become  brown 
in  the  presence  of  only  a  small  amount  of  free 
acid  ;  whether  this  occurred  most  with  hydro- 
chloric acid  or  sulphuric  acid  he  was  not  quite 
clear.  Probably  browning  by  sulphuric  acid 
would  be  more  pronounced  than  that  by  hydro- 
chloric acid.  If  a  low  class  of  goods  with  a 
glycerin-starch  finish  were  heated  for  an  hour 
at  120°  C,  there  was  decided  tendering  but  no 
browning,  so  that  the  test  appeared  to  be  satis- 
factory for  acidity. 

Mr.  Lester,  in  reply,  said  that  the  statement 
he  had  made  as  to  the  relative  effects  of  hydro- 
chloric and  sulphuric  acids  being  of  about  the 
same  dimensions,  was  based  entirely  upon  the 
results  shown  in  his  paper.  A  much  yellower 
shade  was  obtained  with  hydrochloric  acid  than 
with  sulphuric  acid.  As  far  as  he  h.ad  been  able 
to  ascertain,  the  amount  of  actual  tendering  waa 
about  equal,  though  before  coming  to  a  final 
decision  on  the  point  further  experiments  should 
be  undertaken.  In  the  phenolphthalein  test 
about  5  grins,  of  the  cloth  was  lioiled  with 
100  c.c.  of  water,  constantly  pressing  the  cloth 
with  a  glass  rod,  running  in  a  few  drops  of  phenol- 
phthalein and  then  decinormal  caustic  soda  until 
a  permanent  pink  colour  was  obtained.  The 
reaction  was  certairdy  not  quite  as  satisfactory  as 
it  might  be.  hut  was  fairly  accurate.  Possibly  the 
process  might  be  iniprovcil  by  taking  ccntinormal 
caustic  and  acid.  He  had  examined  a  number  of 
bleached  cloths,  in  .some  cases  quite  high-class 
goods,  and  in  no  case  diil  he  find  that  less  than 
0-3  c.c.  of  decinormal  caustic  soda  was  required 
for  5  grms.,  and  the  figures  ran  up  to  2  c.c.  in 
quite  normal  goods  of  which  there  was  no  com- 
plaint. It  was  generally  recognised  that  linen 
was  more  susceptible  to  acid  tenclering  than  cotton, 
and  consequently  in  the  bleaching  of  linen  con- 
siderably weaker  solutions  were  used  than  in  the 
case  of  cotton.  His  experience  did  not  coincide 
with  that  of  Mr.  Atack,  in  that  in  any  case  where 
tendering  was  caused  browning  also  obtained. 
In  one  of  the  cases  he  had  previously  referred  to,  of 
samples  which  were  actually  tested  for  strength. 
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there  was  a  sample  which  in  the  pure  state  gave  a 
breaking  strain  of  about  100  lb.,  and  after  li  hours 
in  the  water  oven  the  sample  treated  with  1  "o 
of  hydrocliloric  acid  came  down  to  13  lb.  There 
was  only  the  least  shade  of  yellowing  perceptible 
and  the  sample  was  still  quite  a  decent  white. 

Mr.  F.  H.  Terleski  said  that  a  cotton  cloth 
containing  a  percentage  of  moisture  and  also 
sulphides  when  stoved  in  a  water  oven  for  I^  hours 
at  120°  C,  would  certainly  have  a  tendency  to 
tender,  though  it  would  brown  at  the  same  time 
if  it  were  acid. 

Mr.  Lester  said  that  the  particular  sample 
which  was  finished  with  glycerin  and  starch  was  a 
priJit,  and  the  last  process  after  printing  was 
drying  up  with  very  diluted  bleaching  powder 
solution.  He  understood  that  that  was  a  process 
which  was  frequently  carried  out  in  clearing  up 
prints  at  the  end  of  the  process.  Apparently  it 
had  the  effect  at  any  rate  of  making  the  cloth 
eithcF  neutral  or  slightly  alkaline.  The  sample  in 
question  was  certainly  the  most  resistant  of  the 
series  to  the  Virowning  or  tendering  test  under  the 
hot  iron,  .and  he  believed  that  equally  satisfactory 
results  had  been  obtained  with  other  cloths  sub- 
jected to  the  same  process.  The  treatment  was 
carried  out  with  very  dilute  bleaching  solution, 
thus  leaving  the  cloth  "slightly  alkaline  owing  to  the 
lime  which  was  present. 

The  C'hairmax  observed  that  browning  need  not 
necessarily  take  place,  although  tendering  might 
have  occurred,  even  if  acid  were  present. 

Mr.  Lester  coTifirmed  the  Chairman's  statement, 
but  said  that  in  the  scorching  test  thej"  did 
generally  occur  together. 

TTie  Chaibjiax  agreed  that  that  was  so  in  the 
scorching  test.  Cotton  containing  no  acid  if 
allowed  to  remain  in  a  drying  stove  at  100°  for  a 
long  period  turned  brown. 


A   NEW   REAGENT   FOR   THE    DETECTION 

AND   COLORIMETRIC  ESTIMATION   OF 

ALUMINIUM. 

BY    F.    W.    ATACK,    M.SC.TECH.,    B.SC.    (LOXD.),    A.I.C. 

The  formation  of  characteristic  lakes  of  certain 
metals  with  Alizarin  and  other  orWiO-dihydroxy- 
anthraquinones  is  well  known,  but.  so  far  as  the 
author  is  aware,  no  attempt  has  been  made  to 
apply  the  formation  of  these  highly  coloured 
substances  in  the  detection  of  the  metals.  Tlie 
author  has  for  some  time  used  an  alcoholic  solution 
of  ^\lizarin  paste  more  particidarly  as  a  con- 
firmatory test  for  aluminium  (compare  "  Inter- 
mediate Practical  Chemistry  for  University 
Stiidents,"  Notes  on  Solution  Analvsis,  p.  120  ; 
"Chemists'  Year  Book,  19]o,"  "p.  50).  On 
account  of  the  interference  of  other  metals  with 
the  test  and  the  great  care  necessary  to  carry  out 
the  reaction  successfully,  due  to  the  susceptibility 
of  tli£  aluminium  lake  to  acids  (even  a  small 
amount  of  acetic  acid  destroys  the  red  coloration), 
this  test  is  not  recommended  for  general  use. 

It  has  now  been  found  that  a  similar  coloration 
is  obtained  with  Alizarin  (red)  .S,  the  sodiimi  salt 
of  alizarinmonosulphonic  acid,  an  aqueous  solution 
of  which  constitutes,  under  certain  conditions,  an 
extremely  delicate  and  characteristic  test  for 
aluminium.  Moreover,  by  carefully  controlling 
the  manner  in  which  it  is  formed,  the  coloration 
may  be  employed  in  the  estimation  of  small 
amounts  of  aluminiimi,  .Uthough  the  research  is 
as  yet  incomplete  in  so  far  as  it  relates  to  the 
constitution  of  the  lakes  of  the  substituted 
anthraquinone  dyestuffs,  it  is  interesting  to  note 
that  the  analysis  of  the  red  precipitate  obtained 
by  the  action  of  an  excess  of  a  soluble  aluminium 
salt  on  a  solution  of  Alizarin  S  under  varving 
conditions  indicates  that  it  is  not  a  lake,  but"  the 
aluminium  salt  of  Alizarin  S  containing  a  slight 


excess  of  aluminium  (found.  2-9.5  and  300%  Al  ; 
theoretical  for  K',4H50 .(OHj.SO^ljAl,  2-76%  Al). 
The  air-dried  salt  contained  about  ten  molecules 
of  water.  Attempts  to  prepare  a  salt  in  presence 
of  an  excess  of  .Alizarin  S  gave  a  gelatinous  red 
mass  from  which  no  solid  could  be  isolated  for 
analysis  ;  in  both  cases  the  salts  are  probably  of 
a  colloidal  character  when  first  formed,  the  one 
produced  in  presence  of  an  excess  of  al'iminium 
being  rapidly  coagulated  by  the  acidic  character 
of  the  aluminium  salts  in  solution.  Of  the  other 
salts  of  Alizarin  8.  it  may  be  remarked  that  the 
calcium  salt  contains  an  excess  of  calcium  over  the 
theoretical  amount,  whether  prepared  in  presence 
of  an  excess  of  calciuui  or  of  Alizarin  S, 

Detection  of  aluininium.  The  reagent  used  is  a 
0-I°o  filtered  solution  of  commercial  Alizarin  S. 
which  is  pale  ye)lox\'  in  presence  of  p.cids,  but 
purple  in  presence  of  alkalis,  and  is  suitable  as  an 
indicator  for  cei-tain  acidimetric  and  alkaUmetric 
titrations.  To  about  5  c.c.  of  the  neutral  or  acid 
solution  under  examination  is  added  1  c.c.  of  the 
reagent,  and  then  ammonia  until  the  solution  is 
alkaline,  as  shown  by  the  purple  colour.  The 
solution  is  boiled  for  a  few  moments,  allowed  to 
cool,  and  then  acidified  with  dilute  acetic  acid, 
when  a  red  coloration  or  precipitate  remaining  is 
conclusive  evidence  of  the  presence  of  aluminium. 
The  red  calcium,  strontium,  barium,  zinc,  and 
magnesium  salts,  and  salts  of  other  metals  later 
than  Group  II.  of  the  analytical  clas.slfication,  are 
readily  soluble  in  cold  dilute  acetic  acid,  and  do 
not  interfere  with  the  coloration.  In  fact,  the 
precipitate  appears  to  be  more  voluminous  in 
presence  of  a  calcium  or  zinc  salt,  probably  due 
to  the  formation  of  a  double  salt  or  possibly  lake, 
and  this  prevents  the  extension  of  the  test  to  tlie 
gravimetric  estimation  of  aluminium.  Although 
all  metals  other  than  aluminium  are  dissolved 
from  the  precipitate  by  boUing  with  acetic  acid, 
it  was  found  that  a  portion  of  the  aluminium  salt 
was  also  dissolved  by  this  treatment.  The  best 
example  found  by  the  author  of  this  double  salt 
or  lake  formation  is  the  one  in  which  a  trace  of 
aluminium  (frequently  present  in  commercial 
nickel  salts)  causes  the  precipitation  of  large 
amounts  of  the  nickel  compound,  although  a  pre- 
cipitate is  not  obtained  with  a  pure  nickel  .salt  even 
on  long  standing  with  an  ammoniacal  solution  of 
Alizarin  S.  The  precipitate  obtained  by  boiling  a 
solution  of  a  cobalt  salt  with  Ahzarin  S  solution 
to  which  has  been  added  a  large  amount  of 
ammonia  (converting  the  cobalt  into  the  trivalent 
condition),  is  not  dissolved  by  cold  dilute  acetic 
acid,  and  hence  the  use  of  an  excess  of  ammonia 
is  to  be  avoided  if  cobalt  is  present,  as  is  readily 
detected  bv  the  method  recently  suggested 
(Atack,  this"  .L,   1915,  641). 

By  this  test  it  is  possible  to  detect  readily  1  part 
of  aluminium  in  10  million  parts  of  water.  The 
test  is  not  interfered  with  in  any  way  by  the 
presence  of  phosphates  or  of  chromium,  and  only  by 
comparatively  large  amounts  of  iron.  It  is  hence 
possible  to  detect  aluminium  direct  without 
proceeding  to  the  separation  of  Group  III.  pre- 
cipitate ;  for  example.  0003  mgrm.  of  aluminium 
was  readily  detected  direct  in  presence  of  I  mgrm. 
of  iron  as  ferric  salt  and  10  mgrms.  of  chromium 
as  chromium  salt.  Larger  amounts  of  iron  may 
be  kept  in  solution  by  the  addition  of  citric  acid, 
the  presence  of  which  does  not  interfere  with  tlie 
coloration.  It  is.  in  fact,  inadvisable  to  attempt 
to  separate  the  aluminium  as  hydroxide  and  then 
confirm,  as  all  commercial  samples  of  sodium 
peroxide,  caustic  soda,  and  hydrogen  peroxide 
contain  distinct  traces  of  aluminium.  It  has  been 
found  that  all  chromium  compounds  contain 
traces  of  aluminium,  which  is  present  even  in  the 
purest  guaranteed  "  Kahlbaum  "  potassimii  bi- 
chromate, and  in  larger  amounts  in  commercial 
samples  of  chrome  alum  and  potassium  chromate. 
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Aluminiiiin    roiild    also    l)o    dotocted    roadily    in 
commercially   pure   k1i"''">""    (lieryllium)   salts. 

Cnloritnrtric  ciliniatiini  of  ahiminimn.  It  lias 
boen  found  possililo  to  adapt  the  above  tost  to  a 
<-oloriinotric  process  l)y  standardising  the  conditions 
for  the  formation  of  the  loloration.  The  intensity 
of  the  coloration  is  not  alTected  l>y  the  presence  of 
moderate  amounts  of  caUiuin.  niairnesium,  or  zinc 
salts,  hut  is  interfered  with  hy  the  j)re.sence  of 
lame  amounts  of  iron  and  chromium  salts  and  of 
phosphates.  Precipitation,  which  takes  place 
more  readily  in  presence  of  salts  of  other  metals, 
is  prevented  hy  the  addition  of  glycerin.  It  has 
l)een  foiuid  essential  to  use  a  very  large  excess  of 
Alizarin  .•<,  the  original  colour  of  whicli  in  acid 
solution  is  not.  however,  of  sullicient  intensity  to 
interfere.  The  coloratioiLs  must  also  be  compared 
within  a  short  time  of  their  formation,  as  the 
acetic  acid  gradually  attacks  the  finely  divided 
precipitate,  more  particularly  in  presence  of 
phosphates. 

The    procedure    adopted    is    as    follows  :      The 
original  solution   (.)   to  20   c.c.)   is  acidified  with 
liydrochloric    or    sulphuric    acid,    as    acetic    acid 
would    form    the    highly    dissociated    aluminium 
acetate,  and  this  has  been  found  to  give  a  some- 
what more  intense  coloration  than  the  inorganic 
salts  ;     nitric  acid   in  considerable  amounts  leads 
to     the    p.artial     destruction     of     the     coloration. 
10  c.c.  of  glycerin  and  5  c.c.  of  a  1%  solution  of 
Alizarin  S  are  added,   the   solution   made  up   to 
about     10    c.c.    with    water    and    then    rendered 
slightly     ammoniacal.     After     standing     for     five 
minutes  it  is  acidified  with  dilute  acetie  acid,  the 
Alizarin  S  acting  as  indicator,   acetic  acid   licing 
added   until   no   further  change  in  the  coloration 
occurs.     The   licpiid   is   then   made  up   to   50   c.c. 
and  compared  with  a  .standard.     Suitable  amounts 
of   aluminium    for   estimation   arc   0-005    to    0-05 
mgrm.,    the    solution    under    examination    being 
suitably    diluted    it    necessary.     The    temperature 
at  which  the  coloration  is  produced  appears  to  be 
immaterial,   provided  the  acetic  acid  is  added  in 
tlie  cold.      Iron  and  chromium  may  Ije  prevented 
froins    interfering  by  conversion   into   the    double 
citrates  by  addition  of  a  citrate  to  the  acidified 
solution  before  adding  ammonia  ;    in  this  manner 
it  was  found  that  the  coloration  given  by  0015 
mgrm.    of    aluminium    was    not    anccted    by    the 
presence  of  10  mgrms.  of  iron. 

If  produced  under  these  conditions,  the  coloration 
appears  to  be  of  a  quantitative  character,  as  the 
coloration  obtained  by  dilution  is  identical  with  that 
obtained  by  using  a  corresponding  aliquot  portion 
of  the  ahuiiinium  solution  to  produce  the  coloration. 
By  this  method  it  was  found  that  a  sample  of 
commercial  chrome  alum  contained  less  than 
0-2%  of  aluiuiniiun. 

The  author  desires  to  thank  the  British  Alizarine 
Co.  for  their  kindness  in  providing  a  sample  of 
dvestuff  tor  tlie  research. 


THE    OXIDATIOX    OF    SEWAGE    WITIIOL'T 
TUE   AID    OP   FILTEKS.     PART  III. 

BY   E.   AKDEIIN,    M.SC,    AXD    W.    T.    LOCKETT,    M.SC. 

In  the  concluding  paragraphs  of  a  paper*  pre- 
sented to  this  Section  of  the  Society  in  Noveniber 
last,  it  was  stated  that  attention  was  being  devoted 
to  certain  factors  controlling  the  activated  sludge 

Srocess   of   sewage   purification,    which   has   been 
eveloped   by  the  authors. 
It  is  proposed  in  the  present  conununicat  ion  to 
^ive  the  results  which  have  so  far  been  obtained 
in  regard  to  : — 

(1)  the  initial  production  of  activated  sludge; 

•  This  Journal,  1914,  33,  1122—1124. 


(2)  the  volume  of  air  essential  for  the  successful 

working  of  the  purification  process  ; 
(:!)  the  most  advantageous  proportion  of  acti- 
vated sludge  to  employ  ; 
together  with  a  description  of  certain  experiments 
relating  to  the  purification  of  a  dilute  domestic 
sewage. 

(1)  Production  of  cutivated  sludge. 

In  the  original  experiments  described  in  Part  I.  of 
this  series  of  papers,  the  activated  sludge  was 
obtained  in  the  following  manner  : — .Manchester 
sewage  was  continuously  aerated  until  complete 
nitriiication  ensued.  At  the  end  of  this  period 
the  clear  oxi<lised  li(|uor  was  removed  by  decanta- 
tion  and  a  further  sample  of  raw  sewage  aerated 
in  contact  with  the  original  deposited  matter  imtil 
the  sewage  was  again  completely  nitrified.  This 
method  of  treatment  was  repeated  a  munber  of 
times,  with  the  retention  in  each  case  of  the 
deposited  solids.  Working  in  this  manner,  it  is 
obvious  that  a  considerable  aniount  of  time  must 
elapse  before  a  quantity  of  activated  sludge  has 
accumidated  sullicient  to  deal  effectively  with 
the  sewage,  with  conseqvient  considerable  expendi- 
ture of  air  in  proportion  to  tiie  volume  of  sewage 
dealt  with  in  the  meantime.  The  time  required 
for  the  production,  liy  this  method,  of  an  effective 
quantity  of  activated  sludge  will  vary  naturally 
with  the  character  and  composition  of  the  sewage 
dealt  with.  In  the  case  of  Manchester  sewage, 
the  production  of  an  adequate  supply  of  sludge 
requires  a  period  of  at  least  six  months. 

As  noted  in  Part  II.  of  this  series  of  papers, 
slurry  or  hiunus  from  efficient  percolating  filters 
forms  a  good  starting  point  for  the  rapid  production 
of  activated  sludge!  On  aerating  such  material 
in  contact  with  raw  sewage,  an  initial  deflocculation 
eltect  is  ol)servable.  Within  a  reasonable  period 
of  time,  dependent  upon  the  state  of  oxidation  of 
the  slurry,  nitrification  of  the  sewage  is  obtained, 
and  after  dealing  with  a  few  successive  volumes  of 
sewage,  under  favourable  temperature  conditions, 
the  slurry  becomes  thoroughly  activated  and 
capable  of  producing  well  clarified  and  highly 
nitrified  effluents. 

In  connection  with  the  use  of  slurry,  it-  is  impor- 
tant tliat  it  should  be,  as  far  as  possible,  free  from 
grit,  etc.,  residting  from  the  disintegration  of  the 
filtering  media,  wliich  is  liable  to  cause  dilTiculty 
in  connection  with  the  circulation  of  the  activated 
sludge.  .    ,     ,    J 

As  tliis  method  of  producing  activated  sludge 
only  applies  where  percolating  filters  are  available, 
it  was  important  to  investigate  the  possibility  of 
accelerating  the  rate  of  production  of  activated 
sludge  from  the  sewage  jier  se. 

Quite  earl  v  in  the  course  of  the  investigation  of 
the  activated  sludge  method  of  purification  of 
sewage,  it  was  oljserved  that  a  sludge  capable  of 
effecting  satisfactory  clarification  of  sewage  and 
of  promoting  a  vigorous  carl)onaceous  fermentation 
could  be  produced  by  suljjecting  successive  volumes 
of  sewage  to  periods  of  aeration  not  exceeding  48 
hours.  It  appeared  from  these  early  experiments 
that  possiblv  nitrifving  power  could  be  imparted 
to  this  partiallv  activated  sludge,  and  although  the 
ditliculty  of  "establishing  healthy  growths  of 
nitrifving  organisms  in  the  presence  of  excessive 
quantities  of  nitrogenous  organic  matter  was 
known,  this  question  seemed  worthy  of  mvestiga- 
tion. 

The  possible  means  of  rendering  partially  acti- 
vated sludge  completely  active  were  first  of  all 
studied  in  the  laboratory.  T'nder  suitable  tem- 
perature conditions  it  was  found  that  this  could  be 
effected  bv  treatment  of  the  sludge  with  successive 
volumes  of  sewage  which  in  each  case  were  aerated 
continuously  until  complete  nitrification  was 
obtained. 
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With  a  view  to  obtaining  reliable  quantitative 
data  in  regard  to  the  time  required  to  produce 
activated  sKidge  in  bulk  by  this  method,  and  also 
to  determine  the  total  sludge  production  from  a 
given  volume  of  sewage,  a  carefully  controlled 
out-door  experiment  was  carried  out  on  similar 
lines.  For  this  piu'poso  two  50-galloD  casks  were 
employed,  similar  to  those  used  in  the  out-door 
experiments  described  in  a  previous  paper.  The 
two  casks  were  subjected  to  similar  working  con- 
ditions except  as  regards  the  means  of  aeration. 
In  the  one  cask  the  air  was  admitted  through  a 
porous  tile  of  1  sq.  foot  area  ;  in  the  other  cask 
aeration  was  efi'ected  tlu'ough  a  plain  pipe.  The 
bottoms  of  the  casks  in  each  case  were  so  con- 
structed as  to  ensure  complete  admixture  of  the 
accumulated  sludge  and  .sewage. 

For  the  production  of  partially  activated  sludge 
the  casks  received  in  the  early  .stages  one  filling 
of  raw  sewage  per  day — 21  hours  aeration  and 
2  hours  settlement  being  allowed — for  twelve 
successive  days.  At  the  end  of  this  period 
sectional  samples  showed  that  clarification  of  the 
sewage  could  be  oljtained  with  a  reduced  aeration 
period.  Accordingly  the  period  was  reduced  from 
21  to  9  hours,  the  casks  thus  receiving  two  fillings 
per  day.  Shortly  afterwards  the  casks  were 
operated  in  the  following  manner  : — 


Filling. 


7.0  a.m. 

2.0  p.m. 

10.30  p.m. 


Aeiation  period. 


7.0—11.0  a.m. 

2.0—8.0  p.m. 

10.30  p.m.— 4.30  a.m. 


Settlement. 


11.0  a.m.— 1.0  p. CD. 
8.0 — 10.0  p.m. 
4.30—6.30  a.m. 


Throughout  the  above  operations  three-fourths 
only  of  the  total  contents  of  the  casks  was  removed 
at  each  discharge. 

Working  in  the  manner  described,  in  26  days  each 
cask,  having  received  48  fillings,  had  dealt  with 
approximately  1600  gallons  of  sewage,  and  the 
volume  of  sludge  accumulated,  measured  after 
2  hours  settlement,  was  equal  to  18-6%  of  the 
total  contents  of  the  cask.  Determinations  of 
the  suspended  matters  of  the  sewage  dealt  with 
and  of  the  resulting  effluents,  showed  that  the 
amount  of  sludge  obtained  was  practically  equiva- 
lent to  the  suspended  solids  removed  from  the 
sewage. 

At  this  point  it  was  considered  advisable  to 
commence  the  complete  activation  of  the  sludge 
accumulated. 

In  the  following  table  are  given  the  re-sults  of 
the  treatment  of  sewage  during  this  initial  accumu- 
lation of  partially  activated  sludge. 


In  connection  with  the  complete  activation  of 
the  sludge,  accumulated  as  described  previously^ 
owing  to  the  fact  that  excess  of  air  was  employed 
in  each  case,  little  difference  was  observed  in  the 
results  obtained  with  the  tAVO  methods  of  aeration 
employed,  and  accordingly  the  account  of  this  part 
of  the  work  is  confined  to  the  experiment  using: 
diffiised  air. 

For  this  conversion,  the  partially  activated 
sludge  was  continuously  aerated  in  contact  with 
sewage  until  nitrification  was  complete.  The  first 
volume  of  sewage  thus  dealt  with  required  a  period 
of  15  days.*  During  this  interval  there  was- 
initially  a  definite  uiti-ogenous  fermentation  of  the 
partially  activated  sludge,  as  indicated  by  a  con- 
sideraliie  rise  in  the  free  and  saline  aiiunonia. 
content,  as  wiU  be  seen  from  the  following  analyti- 
cal returns  of  samples  taken  periodically. 

Table  II. 

Results  in  parts  per  100,000. 


Haw 
sewage 


Free  and  saline 
ammonia 

Nitrite  and  ni- 
trate in  terms 
of  NH3 


200 


After 
5  days 
aeration 


7-28 
0-06 


After 
7  days 
aeration 


8-86 
0-57 


After 
12  d.ays 
aeration 


After 
14  days 
aeration. 


6-70 
5-70 


1-801 
12-86 


The  nitrated  elfluent  resulting  from  the  above- 
treatment  \\as  removed  liy  decantation  and 
replaced  by  a  further  volume  of  raw  sewage. 
Three  days'  continuous  aeration  was  sufficient  to> 
complete  the  nitrification  of  this  volume  of  sewage. 
No  evidence  of  ammoniacal  fermentation  of  the- 
sludge  was  observed  during  this  period.  Eepeating 
this  method  of  operation,  it  was  found  that  a 
succeeding  volume  of  sewage  was  fully  nitrified  in 
about  26  hours,  and  subsequently  the  aeration 
period  required  lor  further  volumes  of  sewage  was 
reduced,  with  the  result  that  within  a  period  of 
four  weeks  from  the  commencement  of  the  com- 
plete activation  of  the  sludge,  entirely  satisfactoijr 
results  were  obtained  witli  an  8  hours'  aeraticn» 
period.  Shortly  afterwards  the  aeration  period 
was  further  reduced  to  six  hours. 

Once  having  obtained  the  sludge  in  a  state  of 
complete  activation,  the  volume  of  which  amounted 
to  25°;,  (measured  after  2  hours'  settlement),  an 
endeavour  was  made  to  determine  the  amount  of 


•  In  this  case,  to  obtain  a  completely  nitrified  effluent  it  was-- 
necessary  to  add  quantities  of  alkali  (Na,COa)  from  time  to  time,, 
as  required. 


Table  I. 

Manchester  siicage. 

Results  in  parts  per  100,000. 


Period  1. 

Period  2. 

Period  3. 

Aeration — 21  hours. 

Aeration — 9  hours. 

Aeration- 

—6,  6,  and  4  hours. 

Raw 
sewage. 

Effluents  obtained 
using  : — 

Raw 

sewage. 

Effluents  obtained 
using ; — 

Raw 

sewage. 

Effluents  obtained 
using  : — 

Diffused     Plain  pipe 
air.           aeration. 

Diffused 
air. 

Plain  pipe 
aeration. 

Diffused 

air. 

Plain  pipe 
aeration. 

Four  hours'  oxygen  absorp- 
tion   

Free  and  saline  ammonia    . 

Albuminoid  ammonia 

Suspended  matters  : — 

Mineral    

Organic    

13-67 
3-14 
1-19 

13-1 
15-6 
28-7 

3-27 
3-34 
0-335 

M 
0-7 
1-8 

3-73 
3-40 
0-39 

1-6 
1-8 
3-4 

10-76 
3-86 
0-94 

6-6 
10-3 
16-9 

2-13 
2-86 
0-17 

1-0 
0-6 
1-6 

2-44 
2-93 
0-24 

1-4 
1-8 
3-2 

12-27 
3-67 
1-07 

8-0 
12-9 
21-5 

2-26 
3.50 
0-24 

0-6 
0-7 
1-3 

2-99 
3-34 
0-33 

1-6 

2-4 
4  0 

Total    
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sludge  rosiiltirif;  from  th<'  tn-ntnicnt  of  a  del'inito 
volume  of  sewage,  ami  also  to  follow  the  question 
of  the  nitrogen  eontent  of  the  .sludge  in  relation 
to  the  total  nitrogen  content  of  the  sewage. 

At  the  coniineneeinent  of  the  experiment  a  care- 
ful deteruiination  was  made  of  the  volume  of  shidge 
and  of  the  amount  and  charai'ter  of  the  solid 
content.  The  cask  titled  with  the  difluser  was 
then  continuously  o^ierated  over  a  period  of  seven 
(lays.  Aeration  periods  varying  from  six  to  eight 
hours  were  found  siirTu'ieMt  to  produce  well- 
nitrified  ellhients  with  a  very  low  free  and  saline 
ammonia  content.  :\t  the  conclusion  of  this  period 
of  working,  the  volume  and  chara<-tcr  of  sludi;e 
were  re-determined.  The  whole  of  the  data  thus 
obtained  arc  given  in  the  following  table. 

Tablk  III. 
Sludge  produclion — Manchester  seiragc. 
Results  in  parts  per  100,000.        ^ 


1  Raw  sewage 

EfBucnt. 

1090 
23-7 
85-3 
1-72 

740 

In  susi^cnsion    

In  solution 

OrgHDic  nitrogen  (KjcMahl)    

20 
720 
0-25 

At 
commence- 
ment of 
experiment. 

At  end  of 
experiment. 

Volume    of   sludge    (after    2     hours 

iM^ttlcmenl ) 

Sludge  in  cjisk    

Water  content 

250% 

52}  litres 

97-6% 

1291  grm. 

44-0% 

88J  litres 

97-6"i 

Specific  gravity 

Weight  of  dry  matter 

1009 
2147  grm. 

Total  volume  of  sewage  dealt  with  =1.558  litres. 

Total  weight  of  solids  calculated  from  susjiended 
matters  in  sewage  and  effluent  =  (23-7 — 20)  x  l;■)■8>^ 
=  :}4.T  grnis.  (.Mineral — 1-19  gmis.  Organic  and 
volatile — 1JX5  grms.).  . 

Weight  of  solids  calculated  from  increase  in 
sludge=2147 — 1291  =85t)  grms.  (ilineral — ,372 
grms.     Organic  and  volatile — 484  grms.) 


Analysis 

of  sludge. 

At 
commence- 
ment of 
experiment. 

At  end  of 
experiment. 

Mineral  matter  

% 
44-6 

55*4 

3-80 
4-30 

% 
441 

ToUl  nitrogen 

Greasy  matter  (CCI,  extract) 

3ol 
3-80 

grms. 

Total  organic  nitrogen  in  sewage  = 26-8 

„          „            ,,          ,,  efflncnt= 3-9 

Difference    22-9 

-  grms. 

Organic  nitrogen  in  final  ■i|udge=   754 

„          „  initial    „     =  490 

Difference   26-4 


According  to  the  above  results  the  sludgr*  pro- 
duction was  equivalent  to  24  5  tons  of  sludge 
(calculated  as  containing  90"^  water)  per  million 
gallons  of  sewage  dealt  with. 


Reference  to  the  figures  obtained  shows,  how- 
ever, a  considerable  discrepancy  between  the 
amounts  of  solid  matter  removed  from  the  sewage 
and  that  found  in  the  residtant  sludge,  even  after 
allowing  for  the  complete  removal  of  colloid 
matter  from  the  sewage. 

In  the  alisence  of  further  evidence,  the  authors 
do  not  feel  justified  in  drawing  any  definite  con- 
clusions in  regard  to  sludge  production  and  amount 
of  nitrogen  recovered. 

Use  of  mineral  prrcipilnles. 

In  the  course  of  the  laboratory  experiments 
previously  referred  to,  extended  trials  were  made; 
of  the  effect  of  the  use  of  mineral  precipitates,  e.;/., 
liydroxides  of  iron  and  aluminium,  during  the 
initial  accuniulalion  of  partially  activated  .sludge 
This  series  of  experiments  was  undertaken  with  a 
view  to  ascertain  whether  the  increased  surface 
action  afl'ordcd  by  the  bulk  of  precipitate  employed 
was  advantageous  in  regard  to  the  purification 
effected  and  to  the  rate  of  activation  of  the  sludge. 

So  far  as  Manchester  sewage  is  concerned,  the 
results  obtained  indicated  that  no  material  advan- 
tage in  regard  to  either  of  these  questions  ensued 
from  the  employment  of  such  precipit.ates  in  the 
manner  stated  ;  in  fact,  with  the  precipitated 
hydroxides  a  deflocculating  action  was  frequently 
obtained,  with  the  production  of  a  distinctly  turbid 
effluent.  The  addition  of  a  small  proportion  of 
thoroughly  activated  sludge  prevented  this 
deflocculation  and  produced  well-clarified  elTluents. 

Similar  experiments  to  the  above  were  carried 
out  with  a  very  dilute  domestic  sewage,  which  is 
received  at  the  Davyh\ilme  .Works  from  the  parish 
of  Davyhulme.  In  this  series  of  experiments  a 
precipitate  of  manganese  hydroxide  was  employed 
instead  of  alumma,  having  in  view  the  possibility 
of  the  catalytic  action  of  iron  and  manganese 
salts. 

For  the  purpose  of  studying  the  effect  of  mineral 
precipitates  on  the  production  of  activated  sludge, 
the  "  original  "  method  was  reverted  to,  in  whi<-li 
the  sewage  was  continuously  aerated  until  tlie 
nitrification  was  completed. 

No  appreciable  ditTerence  was  observed  in  the 
time  thus  required  for  the  sewage  alone,  as  com- 
pared with  the  samples  of  sewage  to  which 
hydroxide  of  iron  and  manganese  respectively  had 
lieen  added.  It  was  found,  however,  that  in  the 
case  of  the  control  experiment  (i.e.,  sewage  alone) 
a  rather  longer  aeration  period  was  required  for  the 
succeeding  volume  of  sewage.  The  differences 
exhibited  in  the  rate  of  production  of  activated 
sUidge  were  not  such  as  to  render  the  adoption  of 
such  hydroxides  desirable.  With  a  dilute  domestic 
sewage"  of  tlic  character  of  the  sewage  de.alt  witli, 
a  period  of  continuous  aer.ation  of  :{  weeks  only 
was  required  for  the  complete  oxidation  of  the 
first  volume  of  sewage,  and  subsequently  the  times 
required  for  the  complete  nitrific-ation  of  suc- 
ceeding volumes  of  sewag(^  diminished  \ery  rapidly, 
with  the  consequent  production  of  a  considerable 
bulk  of  activated  .sludge  within  a  reasonable  period 
of  time. 

During  the  course  of  the  experiments,  the  alter- 
nate method  of  activated  shulge  production  des- 
cribed previouslv  was  also  employed,  which  demon- 
strated that  a  "greater  bulk  of  activated  sludge 
coidd  be  produced  in  a  similar  period  of  time  <as 
compared  with  the  original  method,  and  in  the 
meantime  considerably  increased  volumes  of 
sewage  had  Ijeen  dealt  with. 

Further  experiments  in  regard  to  the  possibly 
catalytic  action  of  oxides  of  manganese  added  under 
varying  conditions  have  yielded  negative  results. 

Before  leaving  this  section  relating  to  Dayy- 
hulme  Parish  sewage,  it  mav  be  of  interest  to  give 
some  results  which  have  been  obtained  in  the 
purification  of  this  sewage. 
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Table  IV. 

Davyhulmc  Parish  sewage. 

Results  in  parts  per  100,000. 

Average  results  obtained  when  working  with  aeration  periods  of : — • 


3  hours. 

2  hours. 

1  hour. 

Temperature  18'  C.     Proportion  of  sludge  to 

4  fillings  per  day. 

5  fllUngs 

per  day. 

5  flllings  per  day. 

sewage  approx.  1 ;  4. 

Effluent 
Raw          plain  pipe 
sewage.      aeration. 

Raw 
sewage. 

Effluent 
plain  pipe 
aeration. 

Raw 
sewage. 

Effluent 
plain  pipe 
aeration. 

Diffused 
air. 

201 
1-65 
0-42 

0-50 

0-03 

0-06 

0015 

1-55 

3-88 
2-37 
0-64 

0-54 
0-43 
007 
007 
1-09 
0-96 

1-81 
2-36 
0-285 

0-57 
1-90 
009 
002 
0-48 
1-85 

0-54 

1-54 

0-07 

Sllrate}">*""^<"^S' 

Dissolved  oxygen  absorbed  5  days  at  18"'  C 

0-05 
0-75 
1-20 

These  results  confirm  the  statement  made  in 
previous  papers,  that  the  period  of  aeration 
required  for  the  purification  of  a  sewage  by  the 
activated  shidge  process  naturally  depends  upon 
the  strength  and  character  of  the  sewage  dealt 
with. 

Throughout  extended  trials  with  this  class  of 
sewage,  no  difficulty  arose  in  regard  to  the  main- 
tenance of  the  complete  activity  of  the  sludge  both 
as  regards  clarification  and  nitrification. 

(2)  Vohime  of  air  required  for  ihe  effieient  working 
of  the  ]}rocess. 

In  the  previous  experimental  work  the  volume 
of  air  employed  for  aeration  purposes  was  always 


In  the  following  paragraphs  are  described 
laboratory  experiments  undertaken  to  obtain  data 
in  regard  to  this  question  of  air  supply.  For 
the  purpose  of  these  expermients  it  was  necessary 
to  design  an  apparatus  in  wliich  the  volume  of  air 
could  be  regulated  and  controlled  so  as  to  admit 
certain  definite  volumes  of  air  to  various  aeration 
vessels. 

The  construction  of  the  apparatus  employed 
will  be  seen  from  the  following  diagrams. 

The  aeration  vessels  were  contained  in  an  en- 
closed chamljer  the  temperature  of  which  could  be 
regulated,  and  for  these  experiments  three  aerating 
vessels  were  used,  filled  with  equal  volumes  of  a 
mixture   of   sewage   and    activated   sludge.     The 


Diagram  1.    Aeration  apparatus  ^front  and  top  removed). 


at  least  sufficient  to  obtain  complete  admixture 
of  the  activated  sludge  and  sewage.  As  stated 
in  the  earlier  papers,  this  volume  varied  from 
12  to  15  cubic  feet  of  free  air  per  square  foot  of  tank 
area  per  hour. 

The  cost  of  the  purification  process  will  be,  of 
course,  largely  controlled  by  the  volume  of  air 
required,  and  therefore  it  became  imijortant  to 
determine,  if  possible,  the  minimum  air  supply 
necessary  for  the  maintenance  of  the  purification 
process. 


volume  of  sludge  m  each  vessel  was  strictly  one- 
fourth  of  the  voluuie  of  sewage  dealt  with.  Through 
the  three  aerating  chambers,  on  the  average  13, 
27,  and  6  cubic  feet  of  air  per  hour  per  square 
foot,  etc.,  W'Cre  passed  respectively  for  a  period  of 
4  hours,  when  samples  were  taken  and  the  oxida- 
tion effected  in  each  was  determined  l)y  analysis. 
To  arrange  for  the  respective  mixtures  of  sludge 
and  sewage  to  receive  the  required  amounts  of  air, 
the  aerating  vessels  before  each  experiment  were 
filled  with  tap  \\ater  and  the  mercury  regulation 
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columns  roughly  adjustoil  to  allow  the  reqviiroil 
amounts  of  air  to  pass  tlirouijh  the  porous  tili-s. 
A  finer  adjustment  was  then  made  according  to  the 
measurements,  of  the  amoiuits  of  free  air  issuing 
from  each  vessel. 


Main  Air  Supply 


DiAGBAU  II.    ShowLUg  arranf^nient  for  reffulnting  air  supply. 

Having  fixed  the  mercury  levels  so  that  the 
required  amount  of  air  for  each  vessel  was  obtained, 
the  tap  water  was  replaced  by  the  mixture  of 
sludge  and  sewage.  Throughout  the  experiments 
particular  care  was  taken  that  the  amount  of 
air  passing  through  the  liquids  per  minute  should 
be  fairly  constant  for  each  ^•essel,  and  careful 
measurements  of  the  amounts  of  free  air  were  maile 
at  least  twice  during  each  experiment. 

The  following  table  contains  the  average  results 
of  a  series  of  experiments  using  : — (1)  the  usual  ; 
(2)  excessive  ;    (3)  reduced  amounts  of  air. 

Table  V. 

Manchester  sewage. 

Results  in  parts  per  100,000. 


Raw 
sewage. 

Effluents  obtained  after  4 
hoiu-s'  aeration. 

Usual 
air- 
supply. 

Excessive 

air- 
supply. 

Reduced 
air- 

supply. 

Four       hours'       oxygen 
absorption    

012 
3-32 
0-84 

1-54 
)03" 
0-12 
1-56 

13 

1-63 
103 
013 
1-44 

27 

1-40 

Free  and  saline  ammonia 
Albuminoid  ammonia  . . . 
Kitrltc  and  nitrate  as  Nil, 

Average    amount    of    air 
used  in  culjic  ft.  per  sn. 
ft.  taniv  arta  per  hour. . 

103 
0-12 
1-62 

The  oxiclation  of  the  free  ammonia  in  particular 
has  V)een  taken  as  the  guide  to  studying  the  elTects 
of  varying  amounts  of  air,  and  in  the  preceding 
table,  a  remarkable  similarity  of  results  is  shown. 
so  that  it  does  not  appear  to  be  beneficial,  under 
the  conditions  of  experiment,  to  increa.sc  the  air 
supply  above  0  cubic  feet  per  hour,  etc.  Further, 
excessive  nmovmts  of  air  appear  to  have  a  slight 
detrimental  elTect   on  tlie  clarity  of  the  effluent. 

Having  foimd  that  under  the  conditions  of  experi- 
ment tt  cubic  feet  of  air  per  hour,  etc.,  ensured 
efficient  working  of  the  proce.ss,  it  became  of 
interest  to  ascertain  whether  the  air  could  be  even 
further  reduced. 


Further  experiments  were  therefore  made  vising 
0,  1,  and  2  cubic  feet  of  air  per  hour,  etc..  and  the 
following  arc  the  average  results  obtained  : — 

Tablf.  ^'I. 

Maiichfsler  seicage. 

Results  in  parts  per  100,000. 


Four       liours'       oxygen 

absorption    

I'ree  and  saline  ammonia 
Albuminoid  amTiionia  . . 
Nitrite  and  nitrate  as  NH, 


Raw 
sewage. 


Effluents  obtained   with  4 
hours'  aeration  using  : — 


cubic  ft.  of  air  per  hour  per 
sq.  ft.  tanlc  area. 


10-67 
3-46 
1-08 


1-41 

1-40 

1-67 

1-83 

0-12 

0-13 

1-60 

1-41 

1-47 
2-33 
017 
0-73 


Astonishing  purification  was  obtained  with  the 
further  reduction  in  the  air  supply,  and  the  results 
given  above  show  th.at  even  2  cuiiic  feet  of  air  per 
hour,  etc.,  was  sutTicient  to  produce  a  vigorous 
carbonaceovis  fermentation.  It  will  be  seen,  how- 
ever, that  the  reduction  of  air  supply  from  (i  to  t 
cubic  feet  per  hour,  etc.,  had  a  slight  inimical 
effect  on  the  amount  of  nitrification  obtained,  and 
with  the  further  reduction  to  2  cubic  feet  per  hour, 
etc.,  a  very  perceptible  diminution  in  the  amount 
of  nitrate  produced  was  observed.  Two  cubic 
feet  of  air  per  hour,  etc.,"  was  insufficient  to  main- 
tain complete  admixture  and  circulation  of  the 
sludge  and  sewage,  and  consequently  a  certain 
proportion  of  the  activ'e  sludge  was  removed 
from  the  sphere  of  action.  Under  working  con- 
ditions the  banks  of  sludge  thus  formed  would 
eventually  become  deoxygenated  and  would  lie 
liable  to  give  rise  to  secondary  changes  inimical 
to  clarification  and  nitrification.  It  may  be  taken, 
therefore,  that  the  results  given  for  "  2  cubic  ft. 
of  air  per  hour,  etc."  could  not  be  maintained 
under  ordinary  working  conditions. 

From  the  foregoing  results,  it  appears  that  the 
minimum  amount  of  air  required,  under  the  con- 
ditions of  experiment,  to  obtain  the  maximum 
oxidation  of  sewage  is  approximately  0  cubic  feet 
per  hour  per  sq.  ft.  of  tank  area,  only  slightly 
inferior  effluents  being  produced  when  using 
4  cubic  ft.  of  air  per  hour. 

From  a  consideration  of  the  whole  of  the  results 
obtained  when  using  v.arying  amounts  of  air,  it 
has  been  concluded  that  the  minimum  air  supply 
necessary  to  maintain  the  maximum  rate  of 
oxidation  of  the  sewage  does  not  exceed  the  amount 
of  air  which  is  required  to  obtain  an  adequate 
mixture  of  the  sludge  and  sewage. 

The  amount  of  air  required  to  produce  adequate 
mixture  of  activated  sludge  and  .sewage  on  the 
practical  scale,  of  course,  will  depend  upon  the 
design  and  depth  of  tank  used.  Oliservations 
made  during  large-scale  experiments  indicate  that 
the  original  Cstiinale  of  12  to  1.')  cubic  feet  of  air 
per  hour  per  square  foot  of  tank  area,  certainly 
need  not  be  exceeded. 

Proportion  of  activated  sludge  to  sexcage. 

In  the  experimental  work  previously  pulilished 
the  proportion  of  sludge  to  sewage  in  general 
varied  from  1  :  1  to  1  ::i  (measured  after  2  hours' 
settlement).  The  former  proportion  was  usually 
employed,  as  satisfactory  results  were  obtained 
within  a  reasonable  aeration  period  without 
requiring  an  excessive  tank  capacity. 

The  results  of  certain  experiments,  however, 
led  to  a  re-consideration  of  the  question  of  the 
most  advantageous  proportion  of  activated  sludge 
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to  employ,  particularly  Tvith  reference  to  the 
purification  of  a  sewage  liable  to  contain  appreci- 
able quantities  of  inhibitor>-  trade  effluents. 

For  the  purpose  of  obtaining  information  with 
regard  to  this  question,  the  apparatus  described  in 
the  previous  section  was  employed.  Preliminary 
trials  with  excessive  volumes  of  activated  sludge 
indicated  that,  from  the  point  of  view  of  practic- 
ability, ^hen  working  on  the  fill  and  draw  system, 
the  proportion  of  1  volume  of  sludge  to  1  vol.  of 
sewage  should  not  be  exceeded,  mainly  on  account 
of  the  difficulty  of  settlement  of  the  sludge. 

Tlie  detailed  investigation  was  therefore  confined 
to  a  study  of  the  effect  of  varying  the  proportions 
of  the  activated  sludge  present  from  I  :  4  to  1  :  1. 
In  each  experiment  the  same  sample  of  sewage 
wa.s  aerated  in  the  aeration  vessels  with  a  definite 
proportion  of  sludge,  with  an  air  supply  sufiicient 
to  allow  complete  .:irculation  of  the  sludge  and 
sewage. 


increased  expenditure  of  total  volume  of  air.  by 
using  higher  proportions  of  sludge  than  those 
which  had  been  employed  previously.  The 
activated  sludge  used  throughout  was  free  from 
ammonia  and  in  a  high  state  of  activity. 

It  is  very  difficult  to  say  with  any  certainty 
what  \vill  be  found  the  most  advantageous  pro- 
portion of  activated  sludge  to  employ  on  the 
working  scale,  as  so  many  factors  are  involved,  e.g., 
character  of  sewage,  maintenance  of  the  activity 
of  sludge,  air  supply,  tank  capacity,  degree  of 
purification  required,  etc.  From  a  consideration 
of  the  available  data  it  has  been  concluded,  how- 
ever, that  in  the  case  of  Manchester  sewage  con- 
siderable advantage  would  i-esult  from  increasing 
the  proportioii  of  activated  sludge  from  1  :  4  to  at 
least  2  :  3.  Reference  to  the  table  below  will  show 
that,  when  working  with  this  last  proportion  of 
sludge,  a  2-hour  aeration  period  yields  a  superior 
effluent  to  that  obtained  \Tith  a  4-hour  aeration 


Table  VII. 

Manchester  setcage. 
Varying  proportions  of  sludge  and  setcage. 

Results  in  parts  per  100,000. 


Raw 
sewage. 

20  vols,  of 

sludge  to 

80  vol!?,  of 

sewage. 

30  vols,  of  sludge  to 
70  vols,  of  sewage. 

40  vols,  of  sludge  to 
60  vols,  of  sewage. 

50  vols,  of  sludge  to 
50  vols,  of  S5wage. 

Effluents  obtained  after  aerating  for : — 

4  hrs. 

25  hrs. 

3  hrs.  I3ihrs. 

2  hrs. 

2ihrs. 

3  hrs. 

lihrs. 

2  hrs. 

21  hrs. 

Fonr  hours'  oxygen  absorption 

12-41 
3-71 
1-16 

{ 

1-76 
1-83 
0-19 
014 
1-39 

86 
84 
51 
41 

1-47 
1-49 
0-13 
0  13 
1-40 

88 
89 
60 
41 

1-43 

1-23 

0-llS 

0-13 

1-71 

88 
90 
67 
50 

1-50         1-39 

0-96    \     1-14 
0-115'     Oil 

1-29 
0-84 
010 
0-14 
1-99 

90 
91 

11 

1-21        1-29 
0-54        0-83 
0-113  ■     0-115 

1-30        1-19 
0-57         0-39 

Albuminoid  ammonia 

0-12   !     0-10 

Sitot^  } '■>  t""^  »'  ^'H' 

Percenfaee  purification  of  raw  sewage 
calculated  on 

(1)  4  hours' oxygen  absorption    . 

(2)  Albuminoid  ammonia    

Percentage  loss  of  ammonia 

„     ammonia  oxidised  (X0j,S0j) 

0-14 
1-94 

88 
90 
74 
56 

013 
1-59 

89 
91 
72 

46 

014 
2-21 

90 
90 
85 
63 

0-11 
1-67 

90 
90 
77 
52 

0-14 
1-91 

90 
90 

85 
57 

014 
2-16 

91 
91 
80 
62 

In  table  VII  are  given  the  average  results  of 
the  aeration,  for  stated  periods  of  time,  of  Man- 
chester sewage  mixed  with  varying  proportions  of 
activated  .sltidge. 

It  ^^-ill  be  seen  that  with  the  proportion  of  sludge 
to  sewage  of  one  to  foiu-  a  maximum  aeration 
period  of  4  hours  was  allowed.  As  the  proportion 
of  sludge  was  increased  the  maxunum  aeration 
period  allowed  was  reduced  in  proportion  to  the 
reduction  in  vohime  of  sewage  dealt  with,  and  thus 
the  results  obtained  with  the  niaximtim  aeration 
period  represent  in  each  case  a  similar  air  expendi- 
ture. In  the  experiments  where  increased  volumes 
of  sludge  were  employed,  samples  were  taken  at 
intervals  during  the  total  aeration  period. 

A  general  consideration  of  these  results  shows 
that  better  effluents  can  be  obtained,  without  an 


period    when    a    sludge    proportion    of     1:4    is 
employed. 

Provisional  Estimate  of  Cost  of  Aeration. 

The  experiments  described  previously  render  it 
possible  to  estimate  approximately  the  volume  of 
air  required  for  the  purification  of  a  given  volume 
of  sewage. 

In  consultation  with  !Mr.  S.  L.  Pearce,  City 
Electrical  Engineer,  ilanchester.  and  Dr.  Gilbert  J. 
Fowler,  Consulting  Chemist,  Rivers  Department, 
Manchester  Corporation,  a  provisional  estimate  of 
the  cost  of  aeration  has  been  made  on  the  basis  of 
these  determinations,  which  have  been  translated 
by  an  expert  in  pneumatic  engineering  into  terms 
of  power  requu-ed.  The  latter  figures  have  been 
confirmed    by  information  obtained  through  the 


T.\BLE  VIII. 


Proi'isiona 

I  estimate  of  cost  of 

aeration. 

Vol.  of  effluent 

removed  at  the 

end  of  each 

period. 

Aeration  period. 

Tank  capacity. 

Vol.  of  free  air  per 
million  gallons. 

Cost  per  million 
gallons  of  sewage. 

Vol.  of  sludge 
(measured  after 
2  hrs.  settlement). 

Per  million 
gallons. 

Per  daily 
flow. 

Min. 
6  cub.  ft. 
per  sq.  ft. 
per  hour. 

Max. 
15  cub.  ft. 
per  sq.  ft. 
per  hour. 

XUn. 
air  supply. 

Max. 
air  supply. 

20  °i 
40% 

75% 
50% 

4  hrs. 
2  hr5. 

Area,  11,800 

sq.  ft. 
Depth,  6  ft. 

Capacity, 
442.500  galls. 

10-6  hrs. 

cub.  ft. 
860,000 

640.000 

cub.  ft. 
2,150,000 

1,600,000 

s.  d. 
11     0 

8     3 

s.  d. 

27     6 

20     6 
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courtosy  of  Jlr.  A.  E.  Collins,  City  Engineer,  of 
Norwich. 

For  the  purpose  of  tho  provisional  ostimat^o 
given  in  the  following  table,  the  depth  of  the 
aeration  tank  has  been  assumed  to  be  15  feet,  and 
the  eost  of  eleetrieity  O-.'ul.  per  unit  (K.W.H.). 

Tnder  working;  conditions  it  would  scarcely  be 
practicable  to  receive  the  piirilied  ellkient  as  far 
as  the  .sludge  level,  and  therefore  a  margin  of  5% 
nnd  10%  by  volume  has  been  allowed  in  the  two 
respective  estimates,  usinp  20  and  10 '^^  activated 
sludge  (.^ee  Cols.   1   and  2). 

The  tank  capacity  of  the  two  estimates  works 
out  similar,  and  has  bi^en  arrived  at  by  calculations 
according  to  the  following  cycle  : — 


£0%  sludge. 


Filling 1  hour 

Aeration I  4  hours 

hcttlcment   j  2  hours 

Discharge i  1  hour 

Number  of  lUlings  per 

ilay    

Volume      of      sewage 

dealt  with  per  sq.  ft. 

of  tank  area  per  day 


■  8  hours 


81  gallons 


40°^  sludge. 


40  minutes -v    r  houpa 
2  hours      I    •>  •;,,,"" 


2  hours      [ 
■10  miautesj 


minutes 


84  gallons 


In  estimating  the  cost,  allowance  has  been  made 
for  friction  in  air  pipes  and  dilTusers.  The  actual 
cost  of  the  aeration  process  naturally  depends  on 
the  aeration  period  required,  which,  as  previously 
stateil,  will  vary  with  the  strength  and  character 
of  the  sewage  dealt  with.  The  periods  given  in 
the  above  table  are  sufficient  to  produce,  under 
suitable  conditions,  satisfactory  effluents  from 
average  strength  Manchester  sewage. 

From  the  foregoing  results  it  may  reasonably  be 
concluded  that  some  advance  lias  been  made  with 
regard  to  the  economics  of  the  process. 

It  has  been  demonstrated  : — 

1.  That  apart  from  the  use  of  slurry  from  per- 
colating filters,  the  initial  production  of  activated 
sludge  can  be  facilitated  and  obtained  with  con- 
siderably less  air  cost  than  originally  was  the  case. 

2.  That  under  certain  controlled  conditions  the 
volume  of  air  required  may  be  considerably  less 
than  previously  estimated. 

3.  That  there  is  an  economic  advantage  in 
employing  an  increased  volume  of  activated  sludge 
with  special  reference  to  the  rate  of  nitrification. 

In  conclusion,  it  may  be  said  that  the  estimated 
costs  of  aeration  given  in  Table  VIII.  indicate 
that  the  activated  sludge  method  of  sewage 
purification  is  eminently  a  practical  process. 

The  authors  are  again  indeht<»d  to  Dr.  Gilbert 
Fowler  for  his  contimied  interest  in  the  research, 
to  the  Worshipful  Company  of  Grocers  for  extended 
facilities,  and  to  the  Rivei-s  Committee  of  the 
Jlanchester  Corporation  for  permission  to  publish 
the  results  of  the  work  which  has  been  carried  out 
at^the  Corporation  Sewage  Works,  Davyhulme. 


Sydney  Section. 

lUSCUS-SION    ON   A   PROPOSAL  BY   THE   COUNCIL   OF 

THE  Society  to  estabh-sh   an   Inform.\tio.v 

BfRE.VU      FOB      THE      PURPCSE      OF      COLLECTING    I 
INF0RM.\TI0N   likely  TO   BE   USEFUL  TO  MANU- 
F.\CTUKERS. 

At  a  meeting  of  the  Sydney  Section  on  May  19th, 
1015,  the  above  proposal  was  the  subject  of  an 
interesting  discussion,  in  which  the  Chairman 
(I'rofe.ssor  C.  K.  Fawsitt)  and  Messrs.  B.  J.  Smart, 
E.  Elliott,  Loxley  Jleggitt,  and  A.  B.  Uettor 
took  part. 

As  a  result  of  the  discussion,  the  following 
proposals  were  carried.  \ 


1.  '■  That  the  Sydney  Section  oflthe  Society  of 
Chemical  Industry  approve  of  the  institution  of  a 
permanent  central  Information  Hmvau  of  the 
Society  which  has  for  its  object  the  collecting  and 
giving  of  information  useful  to  chemical  manufac- 
turers." 

2.  ■•  That  this  Section  inform  the  Council  of  the 
Society  that  it  is  endeavouring  to  prepare  as  com- 
pletely as  possible  an  Australian  Kegister  of 
chemical  manufactiu'ing  establishments  and  the 
products  prepared  by  these." 

3.  '•  That  in  addition  to  the  contemplated  list 
of  chemical  man\ifa(turcrs.  the  Bureau  be  asked 
to  prepare  a  Hegister  of  Universities  and  Colleges 
within  the  Euipire  where  iustrucUon  in  technical 
chemistry  is  given,  detailed  information  regarding 
the  course  of  instruction  being  made  available." 

4.  "  That  the  Society  endeavour  to  get  special 
technical  courses  started  by  Universities  and 
Technical  Schools  in  special  districts  where  such 
are  not  alreadv  being  held." 

5.  '•  That  the  Bureau  be  asked  to  prepare  a  list 
of  Technical  Experts  and  Scientitic  Advisers  and 
Specialists  for  the  Empire." 

6.  "  That  the  Society  be  asked  to  take  steps  to 
impress  on  His  Majesty's  Government  the  advis- 
ability of  laying  tlie  foundation  of  a  Technical 
Research  Establishment  on  the  lines  of  the 
German  Zentralstelle  for  the  investigation  of 
technical  jjroblems." 

7.  "  That  owing  to  the  great  distance  of  Australasia, 
from  Great  Britain  it  is  nd\isable  that  the  Sydney 
Section  shoidd  appoint  a  committee  which  would 
be  constituted  as  an  Information  Bureau  for 
Australasia,  and  that  this  Bureau  shall  have  for  its 
first  object  the  collecting  and  giving  of  information 
useful  to  chemical  manufacturers." 

8.  "  That  the  local  sub-committee  shall  consist 
of  the  Chairman,  Vice-Chairman,  and  Secretary  of 
the  Section  who  shall  have  power  to  add  to  their 
number  any  other  members  of  the  Society  resident 
in  Australasia." 

9.  "  That  the  Australasian  Bureau  Committee 
shall  endeavour  to  prepare  as  completely  as  possible 
an  Australasian  Register  of  refiners  of  natural 
chemical  products,  of  manufacturing  chemists,  and 
of  manufacturers  of  metals  and  metallurgical 
products,  fuels,  refractory  materials,  building 
materials,  chemical  plant,  aiid  chemical  apparatus, 
and  of  other  products  involving  chemical  opera- 
tions." 

10.  "  That  the  Sydney  sub-committee  be  asked 
to  consider  further  the  whole  question  of  chemical 
industry  in  Australasia  as  to  how  it  can  be  helped 
and  extended  to  meet  the  demands  of  the  present 
and  of  the  future:  and  tliat  the  following  matters 
be   especiallv   considered  : — 

(a)  If  and  how  the  chemical  industries  presently 
going  on  in  Australasia  should  be  a.ssi.sted. 

(b)  What  (other)  manufactures  of  a  chemical 
nature"  would  be  likely  to  be  profitably  carried 
out  in  Australasia  with  or  without  Government 
assistance  (say,  by  bounties,  labour  laws,  patent 
laws,  etc.). 

(c)  How  such  proposals  as  the  committee  makes 
may  be  best  given  effect  to." 


Meeting  held  at  Sydncj/  on  Wednesday.  21  st  July, 
1915. 


PROF.    C.    E.    FAWSITT   IK    THE    CHAIR. 


SEPARATION  OF  WHITE  METAL  AND  GUN- 
METAL  BORINGS. 

BY   R.    H.    WALTON    AND   G.   T.    BAILEY. 

In  locomotive  machine  shops  there  is  produced 
a  large  quantitv  of  gunmetal  borings  mixed  with 
\Vhite  metal  which,  in  certain  cases,  is  v  ery  difficult 
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to  deal  with.  So  far  as  we  are  aware,  the  only 
method  used  for  effecting  a  separation  is  liquation 
on  an  iron  plate,  or  in  a  furnace.  This  process  is  only 
suitalile  for  coarse  borings  and  absolutely  useless 
for  the  finer  grade  material.  Owing  to  the  rapid 
accumulation  of  fine  liorings  in  New  South  Wales 
Railway  Workshops,  it  was  necessary  to  devise  a 
scheme  for  the  recovery  and  separation  of  these 
two  classes  of  metal.  Tlie  borings  cannot  be 
smelted  straight  out  and  used  generally  for  castings 
on  account  of  the  high  antimony  content — 0-6%. 
They  could,  perhaps,  be  used  for  a  few  special 
castings,  Iiut  for  general  railway  purposes,  a  mixture 
of  this  kind  would  probably  soon  lead  to  serious 
trouble. 


removal  of  the  white  metal  in  the  fine  borings  is 
the  problem  we  were  asked  to  solve. 

After  a  few  experiments  it  was  decided  to  pass 
the  small  borings  from  the  bin  to  a  magnetic 
separator,  pick  them  up  by  a  revolving  belt  fitted 
with  pockets,  aud  convey  them  to  an  overhead 
bin,  from  which  they  gravitate  to  classifiers,  and 
are  separated  into  tliree  grades.  From  bins  Nos.  1 
and  2,  containing  the  coarser  material,  the  borings 
gra-s-itate  on  to  a  short  revolving  belt  fitted  with 
pockets  and  are  delivered  into  a  bin  above  the 
furnaces,  from  which  they  gravitate  to  the  fur- 
naces. Tliese  fiu?naces  are  constructed  of  iron 
tubes,  one  fitting  inside  the  other.  The  outer  one, 
being  several  inches  larger  in  diameter  than  the 
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Arratigement  of  platit  for  the  separation  of  White  Metal  from  Gun  Metal  borings. 


Under  present  conditions,  the  liorings  taken  from 
the  machines  are  shaken  on  a  i-inch  mesh  sieve 
-and  the  coarse  white  metal  separated  from  the 
gunmetal   by    liquation  on   an   iron   plate.        The 


inner  one.  is  supported  by  means  of  brackets  to  the 
floor,  and  carries  in  the  intervening  space  between 
the  two  tubes,  a  coil  of  iron  pipe  with  suitable 
sized  perforations  for  heating  the  walls  of  the  inner 
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tube  by  ga-s.  The  inner  tube  revolves,  and  the 
hot  borings  and  liquid  white  metal  pa.ss  into 
revolviiij;  screens  snmller  in  lacsh  than  the  lust 
rlassitier,  and  the  liquid  wliite  metal  eseapes 
through  (he  screen  into  an  outer  surrouiuliujj; 
vessi'l,  heated  by  a  gas  eoil.  In  (his  way  the  white 
metal  does  not  eool  but  collects  at  the  bottom 
and  can  be  run  into  moulds. 

The  clean  borini;s  pass  along  the  screen  into  a 
hand  tnick  on  wheels,  and  are  taken  to  the  foundry, 


smelted,  and  \itilised  for  ordinary  gunmclal 
castincs. 

Each  grade  is  treated  separately.  The  finest 
grade  in  No.  3  bin,  which  is  only  a  small  per- 
centage of  the  tolnl.  will  prohal)ly  have  to  bo 
smelted,  and  the  bulk  of  the  antimony  got  rid  of 
by  oxidation. 

The  sketch  on  page  944  shows  the  arrangement 
of  the  scheme  suggested  for  the  treatment  of  the 
above  class  of  material  at  the  liailway  Workshops. 


Journal  and  Patent  Literature. 

Patent  SPgcincATiONS  may  be  obUined  by  post  by  reiuittinc  as  follows : — 
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United  Stale:— li.  each,  to  the  Secretary  of  the  Society. 

French. — 1   fr.   05  c.  each,   aa   follows :    Patents  dated    1002  to   1007  inclusive,   Belin   et  Cle.,   50,   Rue     Ferou    8,    Paris 
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Patents. 

Roller  niiJh.  Miihlcnbauanstalt  und  llaschinen- 
fabr.  vorm.  Gebr.  .Seek,  and  H.  Krusemark, 
Dresden.  Saxony.    Eng.  I'at.  2911,  Feb.  4,  1914. 

The  baffle  for  breaking  up  the  grist  as  it  leaves 
the  rollers,  and  which  has  an  edge  for  cleaning  one 
roller,  is  adjustable  bv  turning  about  the  axis  of 
the  latter  roller. — W.  E.  F. 

Grinding  or  disiniegraling  machines.  IT.  Kandlcr, 
Berlin-Friedenau,  and  li.  Griinthal,  m^e  Kegons- 
burg,  Ka.ssel,  Germany.  Eng.  Pat.  4304, 
Feb.   19.  1914. 

The  material  is  fed  through  the  hopper,  2,  into 
the  casing,  1.  and  is  <'arried  forward  by  the  screw 
conveyor,   0,    into   the   grinding   chamber  proper. 


Undercut  projecting  blades,  7,  mounted  on  the 
shaft,  4,  interengagc  with  undercut  wall  projections, 
8,  and  provide  long  diviiiing  lines  or  edges  which 
ensure  a  thorough   division  of  the  material. 

— W.  H.  C. 

Grinding  or  brenlcing  mill/i.  J.  Y.  Johnson, 
Ixinilon.  From  (iebr.  I'feilTer,  Kaiserslautern, 
Germany.     Eng.  I'at.  4792,  Feb.  24,  1914. 

The  charging  opening  and  the  upper  part  of  the 
grinding  chamber  are  of  polygonal  croSs-section, 
tapering  downwards  and  merging  into  a  circular 
cross-section  at  the  base  of  the  grinding  chamber. 
In  chambers  of  tliis  shape  the  material  is  more 
elTieiently  acted  upon  by  the  grinding  cone  than 
in  cylindrical  chambers. — W.  F.  F. 

Crushinij.      disintegration,      or      pulverisation      of 

materials ;      Apparatus     for     the .     G.      S. 

Higginson   and    N.    (i.    Bit  brie,    London.     Eng. 
Pat.  14,894,  June  23,  1914. 

Det.\ch.\bi,e  discs  with  shaped  teeth  are  fastened 
to  the  end  wall  of  a  casing  and  to  a  fly-wheel 
which  is  rotated  within  the  casing,  so  tiiat  the 


teeth  interengage.  Annular  toothed  member?, 
attached  to  the  central  portion  of  the  end  wall 
and  of  the  fly-wheel  respectively,  subject  the 
material  to  a  preliminary  shearing  and  crushing 
action  before  it  passes  to  the  spaces  lietween  the 
toothed  discs.— W.  H.  0. 

Grinding  or  crushing  nuwhines.  J.  S.  Fasting, 
Frederiksberg,  Denmark.  Eng.  Pat.  18,432, 
Aug.  7,  1914.  Under  Int.  Conv.,  Aug.  7,  1913. 
A  GRINDING  member  disposed  obliquely  within  a 
rotary  drum,  is  mounted  at  the  free  end  of  a. 
pivoted  shaft  supported  by  a  bearing,  which  is 
adjustable  vertically  so  as  "to  vary  the  n.ininuim 
distance  between  tlie  drum  and  grinding  member. 

— W.  F.  F. 

Grinding  mill.  F.  Anslev,  Spokane,  Wash.  U..S. 
Pats.  (A)  1,147,0(57  and  (b)  1,147,01!S,  July  20, 
1915.  Dates  of  appl.,  Jan.  14  and  Feb.  1,  191.3. 
(a)  Two  concentric  drums  are  mounted  on  and 
rotated  by  a  conunon  axis.  Tlie  ends  of  the 
annidar  space  between  the  two  drums,  which  forms 
the  grinding  c)iaml>er,  are  closed  by  plates.  Arc- 
shaped  slots  are  formed  in  the  end  plates,  hollow 
rollers  are  moimted  in  the  slots,  with  a  certain 
amount  of  side  plav,  and  grinding  rods,  which  pass 
longitudinallv  through  the  aniuilar  chamber,  are 
loosely  laid  in  the  liollow  rollers,  (b)  The  grinding 
rods  are  looselv  supnorted  by  plates,  which  slide 
in  the  slots.— VV.  II.  "C. 

Classifying  crushed  material ;  Method  and  apparatus 

for .     F.     W.     lluber,     I>os     Angeles,     Cal. 

U.S.  Pat.  I,140,(i24,  Julv  13,  1915.  Date  of 
appl.,  Dec.  23,  1914. 
Several  long,  superposed,  vertical  chambers  are 
connected  bv  pipes  of  smaller  cross  section.  A 
current  of  air  is  forced  in  al.  the  bottom  of  the 
series  and  is  witlulrawn  near  the  top,  and  the 
material  to  be  treated  is  fed  into  the  uppermost 
chamber  at  a  point  somewhat  Ijelow  the  air  outlet. 
The  constrictions  between  the  cliambers  produce 
eddies  and  variations  in  the  speed  of  the  air  current 
and  assist  in  sorting  out  the  finer  particles,  which 
are  discharged  witli  the  air. — \V.  H.  C. 

Furnaces  and  apiniratits  for  transferring  and 
utili-iint/  the  heal  of  combustion.  E.  1-.  Pease, 
Hurworth  Moor.  Eng.  Pat.  12,S77,  May  2ti.  1914. 
Heat  is  transferred  from  tlie  inner  face  of  a  furnace 
wall  of  firebrick  or  tlie  like,  to  the  plates  of  gilled 
tubes  embedded  in  the  wall,  and  utilised  for  heating 
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air,  generating  steam,  etc.  The  outer  ends  of  the 
tubes  may  be  exposed,  or  the  outer  face  of  the  wall 
of  the  furnace  may  be  hacked  by  a  heat  insulating 
material.  Applications  to  steam  generators,  heat- 
ing stoves,  and  gas  producers  are  described. 

— W.  F.  F. 

Furnaces  ;  Reversing  regcneraiivc .  L.  L.  Knox. 

Pittsburgh.  Pa.,  U.S.A.     Eng.  Pat.  17.584.  Julv 
24,  1914.     Under  Int.  Conv.,  Sept.  4,  1913. 

A  HOLLOW,  n-shaped  cooling  box.  having  narrow 
connecting  ciiannels  Ijelo'.v  and  through  wliicli 
water  is  circulated,  siirroimds  the  nose-piece  of  the 
gas  port.  A  current  of  air  is  circulated  around 
the  cooling  box  and  gas  jiort. — W.  H.  C. 

Kiln.     J.   C.    Schaffer.   Toledo.    Ohio.     U.S.    Pat. 
1, 147,446.  July20,1915.Dateofappl.,Apr.29,1912. 

Sever.^l  kilns  are  arranged  in  series,  the  first  of 
the  seiies  being  lieated  by  down-draught  gases, 
which  are  burned  in  the  kiln,  whilst  the  spent 
gases  from  the  first  kiln  jjass  in  succession  through 
the  series,  alternately  as  up  and  down  draught. 
When  the  firing  of  the  first  kiln  is  completed,  it  is 
cut  out  of  the  series  and  cooled,  and  the  second 
kiln  becomes  the  first  and  is  lired.  The  tliird 
next  becomes  the  first,  and  the  first,  after  cooling, 
emptying,  and  recharging,  becomes  the  last  of  the 
series. — \V.  II.  C. 

Waste  heat  in  Jcilns  :  Means  for  ■nfilisinr/  thr . 

T.    A.    Edison,    West   Orange.    N.J.      l^.S.    Pat. 
1, 148,832, Aug.3, 1915.  DateofappL.Nov.25.190S. 

The  waste  gases  are  passed  successively  through 
two  settling  cliauihers,  each  of  which  has  a  stack 
provided  with  a  damper.  A  steam  generator  is 
fixed  in  the  second  chamber  and  is  provided  with 
means  for  withdrawing  continuously,  at  a  constant 
rate,  the  steam  generated  by  the  heat  of  the  waste 
gases. — W.  H.  C. 


Straining  liquids  ;  Apparatus  for 


-.  R.  Mensing, 
Neustadt".  CTermauv.  Eng.  Pat.  16.940.  Julv  16, 
1914.    Under  Int.  Conv.,  July  24,  1913. 

A  ROTATING  frame.  A.  carries  a  perforated  drum, 
B,  provided  with  flat  or  curved  sliding  sieve  l)lades, 
D,  which  carry  rollers  working  in  fixed  cam  grooves, 


E.  so  that  the  blades  are  withdrawn  during  one 
part  of  tlie  revolution  of  the  frame.  Tlie  blades 
are  thereby  scraped  and  the  material  is  removed 
from  the  drum  \>y  the  scraper.  F.  Air  or  steam 
blasts  may  be  provided  at  x  and  Y,  for  cleaning 
the  perforated  drum.  The  liquid  passes  through 
the  trough,  .\-.  in  a  direction  opposite  to  that  of  the 
rotation  of  the  drum.  In  an  alternative  form 
the  blades  are  carried  on  a  movable  endless  per- 
forated band,  and  are  withdrawn  and  cleaned  at 
one  point  in  their  travel  in  a  similar  wav. — W.  F.  F. 


Filtering  apparatus.  W.  E.  Holderman.  Salt  Lake 
City,  Utah.  U.S.  Pat.  1,150,369,  Aug.  17,  1915. 
Date  of  appl.,  June  26,  1913. 

The  filtrate  is  withdrawn  from  a  series  of  hollow 
filter-leaves  in  a  tank,  and  an  alternate  series  is 
simultaneously  flushed  by  introducing  Uquid  and 
reversing  its  flow.  Valved  outlets  are  provided  for 
draining  the  tank. — ^^'.  F.  F. 

Dust  ;  Protecting  machinery  against  - 


•  Fortuna- 
Werke  A.  Hirth.  Cannstatt-Stuttgart,  Germany. 
Eng.  Pat.  711.  Jan.  10.  1915.  Under  Int.  Com., 
Jan.   19,   1914. 

Delicate  parts  of  machinery,  such  as  ball  bearings 
and  the  like,  are  protected  against  dust  by  enclosing 
them  in  a  chamber,  into  which  compressed  air  is 
forced  so  as  to  create  therein  a  higher  pressure 
than  exists  in  the  external  air.  The  compressed 
air  may  be  mixed  with  a  finely  divided  lubricating 
agent  and  caused  to  flow  over  the  parts  to  be  pro- 
tected.—W.  H.  C. 

Drying  finely-divided  material ;  Apparatus  for - 


R.  S.  Kent.  Brooklvn,  N.Y.  U.S.  Pat.  1,140.265, 
July  13,  1915.    Date  of  appl.,  May  9,  1913. 

Ax  incUned  rotary  drum  is  provided  with  a  casing 
at  each  end,  and  has  also  a  furnace  located  within 
the  receiving  end  from  which  heated  gases  are 
passed  into  a  flue  extending  through  the  drum. 

— W.  H.  C. 

Drying  liquids;    Method  of .      O.  S.  Sleeper, 

Assignor  to  Buffalo  Foundrv  and  Machine  Co., 
Buffalo,  N.Y.  U.S.  Pat.  1.140.905,  JiUv  20, 
1915.     Date  of  appl..  Dec.  1,  1908. 

The  liquid  is  fed  continuously  from  a  reservoir 
into  a  shallow  trough  into  which  the  lower  side  of 
an  internally  heated  drum  dips.  As  the  drum 
rotates  it  picks  up  a  film  of  liquid,  which  is  dried, 
and  the  dried  material  is  stripped  off  by  a  scraper. 
Any  excess  of  liquid  delivered  to  the  trough  flows 
back  to  the  reservoir.  The  whole  of  the  apparatus 
is  enclosed  in  a  casing  in  which  a  vacuum  is 
maintained. — W.  H.  C. 


Desiccating  ;   Process  of .    S.  H.  Bunnell.  New 

Canaan,  Conn.,  Assignor  to  The  Griscom-Russell 
Co.  U.S.  Pat.  1,149,027.  Aug.  10,  1915.  Date 
of  appl.,  June  9,  1914. 

Vapour  is  withdrawn  by  suction  from  the  material 
in  a  confined  space  partly  filled  with  it,  and  the 
cooled  and  concentrated  material  is  then  trans- 
ferred to  a  desiccating  apparatus,  where  it  is  con- 
verted into  a  powdered  product. — W.  F.  F. 

Centrifugal  separator.  J.  McL.  Murphy,  Habana, 
Cuba,  Assignor  to  W.  Wood.  Philadelphia.  Pa. 
U.S.  Pat.  1.146,438,  Julv  13.  1915.  Dateof  appL, 
Aug.  14,  1912. 

A  PERFORATED,  globidar  separating  Ijowl,  rotated 
by  a  vertical  shaft  within  a  casing,  has  an  inner 
hemispherical  concentric  outlet  bowl  rotated  with 
it.  The  material  is  fed  into  the  bottom  of  the 
space  between  the  two  bowls  by  a  central  vertical 
screw  conveyor,  which  passes  through  the  inner 
bowl,  and  the  treated  material  passes  to  the  inner 
outlet  bowl,  from  which  it  is  removed  by  another 
screw  con\  evor  concentric  with  the  feed  convevor. 

— W.  H.  C. 

Gases    or   fumes ;    Device   for    removing/  particles 

from .       C.    G.    Collins,    Wordmere,    N.Y., 

Assignor  to  C.  A.  Stevens,  New  York.  U.S.  Pat. 
1,148,501,  Aug.3.  1915.  Dateof  appl.,  Dec.6, 1913. 
The  gas  is  passed  through  a  casing  divided  into 
several  communicating  compartments.  Recep- 
tacles containing  filtering  material  are  mounted  in 
each  compartment  and  receive  a  reciprocating 
motion  from  cams  mounted  on  a  shaft  below  the 
casing. — W.  H.  C. 
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liases  ;   Method  of  separating .   H.  L.  Doherty, 

New  York.  U.S.  I'at.  1.150.S37,  Aug.  17,  1915. 
Date  of  appl..  Mar.  S,  1910. 
A  LIQUID  solvent  for  one  or  more  const  it  iionts  of 
the  ga«eous  mixture  is  atoiniseii  anil  injccteil 
upwards  into  a  vertical  chamber  through  which 
the  previously  cooled  gases  are  passed  in  the  same 
tlirection.  The  mixture  issuing  from  the  top  of  the 
chamber  is  cooled  and  conducted  through  !i  spiral 
passa);c,  at  a  comparatively  high  velocity,  to 
separate  the  lii)uid,  and  the  residual  gas  is  re- 
treated with  fresh  solvent  as  often  as  necessary. 

— W.  E.  F.  P. 

Kilns    and    furnaces  ;       Lining    for    rotnr;/ 


Gallons. 

Value,  ?. 

Crude  oil    

149,222,262      '             4,808,317 
884,030.246      1           53,408,473 
213,32:3,222      (          Se,OI  1.973 
240,018,306                27,102,501 

689,833,269     j          18,709,520 

lUuiniDatinK  oil  .... 

Lubricating  ami  paraffin  oil 

.Kaplith.'V*,  nas<»line,  etc.    . . 

Be^tduum,  gas  oil,  fuel   oil, 

etc 

Total 

2,176,427,300     \     »132,040,784 

The  totals  for  the  ve.ar  ending  June  30,  1914, 
were  2,209,218,078  gallons  and  §150,879,850,  res- 
pectively. Losses  were  shown  in  the  values  of 
crude  and  illuminating  oils,  and  gains  under  the 
other  headings. 


Dvnamidon  Ges.  m.  !>.  H.,  Mannheim-Waldliof, 
Germanv.  Eng.  Pat.  11.S21,  .Alav  i:!,  1914. 
Under  Int.  Conv.,  July  31,  1913. 

See  Fr.  Pat.  472,033  of  1914  ;    this  J.,  1915,  426. 

Separiilion   of  finely   dii-ided   solids  from   liquids  ; 

Apparatus  for  the .    J.  Van  N.  Dorr,  Denver, 

Cole,  U.S.A.  Eng.  Pat.  13.000,  June  4,  1914. 
Under  Int.  Couv.,  June  5,  1913. 

See  U.S.  Pat.  1,135,997  of  1913  ;  this  J.,  1915,  602. 

Steam  generators  adapted  to  be  healed  by  means  of 
liquid  slag,  incandescent  coke,  or  the  like.  ('. 
Semmler,  Wiesbaden,  Germanv.  Eng.  Pat. 
14,820,  June  20,  1914. 

See  Addition  of  Dec.  4,  1913,  to  Fr.  Pat.  403,298 
of  1913  ;    this  J.,  1914,  835. 

Filtering  process  and  apparatus  therefor.  J.  von 
Kruszewski,  Berlin-Friedenau,  Germanv.  Eng. 
Pat.  17,503,  July  23.  1914. 

.■>i;e  Ger.  Pat.  275,888  of  1913  ;   this  J.,  1915,  130. 

Filtering  apparatus.   C.  G.  Osgood,  Tonopah,  Nev., 
U.S.A.    Eng.  Pat.  24.221,  Dec.  17,  1914. 

.-~:e  U.S.  Pat.  1,128.495  of  1915  ;  this  J.,  1915,  344. 

I'raporator.  O.  Soderlund,  Assignor  to  Techno- 
Chemical  Laboratories,  Ltd..  London.  U.S.  Pat. 
1, 150,7 13,Aug.l7. 1915.  Dateofappl.,Oct.31,1911. 

See  Eng.  Pat.  12,402  of  1911  ;  this  J..  1912,  971. 


IlA— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Mineral   oils;     Exports    of from    the    United 

.'States.     U.S.   Dept.   of  Commerce.     Oil,   Paint, 
and  Drug.  Rep.,  Aug.  10,  1915. 

The  exports  of   mineral   oils  from   the  principal 
customs  districts  of  the  t'nited  .States,  representing 
-ibout  98%  of  the  total  shipments,  during  the  year 
tiding  June  30,  1915,  were  as  follows  : — 


Testing  mineral  oils  for   liubilitg   to  stain  fabrics. 
Gray.     .See  V. 

P.\TENTS. 

Peal  fuel  and  ammonia  ;  Manufacture  of  from, 

crude  peat.  B.  F.  Ilalvorsen,  Trondhjem, 
Norwav.  Kng.  Pat.  17,882,  July  28,  1914. 
Under  Int.  Conv.,  July  29,  1913. 

Pe.\T  is  heated  un<ler  pressure  to  160° — 300°  C, 
together  with  small  (jviantities  of  an  acid  such  as 
hydrochloric,  svilphvu'ic,  or  sulphurous  acid,  or  a 
salt  of  iron,  calcium,  magnesium,  or  the  like,  and 
ammonia  is  recovered  from  the  expressed  liquid 
l>y  distilling  in  a  column  apparatus  with  limo  or 
other  base. — W.  F.  F. 

Fuel  for  internal  combustion  engines  and  the  like. 
PI.   Goldstein,   Johannesbin-g,  Transvaal.     Eng. 
1       Pat.  21,310,  Oct.  21,   1914. 

'   A   MIXTURE   of   95  °o   alcohol   86%;   ether   10%; 
wood  spirit  1%;  benzol  3%. — -W.  F.  F. 


Coke  ovens  ;  Collecting  gas  main  for  ■ 


.  C.  Still, 
Recklinghausen,  Germanv.  Eng.  Pat.  14,243, 
June  13,   1914. 

To  obtain  uniform  pressure  in  a  series  of  coke  ovens 
when  discharging  bj'  suction,  the  gas  is  withdrawn 
through  an  auxiliary  gas  main  by  the  side  of  the 
principal  main,  and  connected  with  it  by  openings 
which  increase  in  size  with  their  distance  from  the 
point  of  withdrawal. — W.  F.  F. 


Coke-ovens ;      Method     of    heating  - 


H. 


Dohertv,  New  York.  U.S.  Pat.  1,150,840, 
Aug.  17,  1915.  Date  of  appl.,  Jan.  17,  1911  ; 
renewed  Feb.   18,   1915. 

The  products  of  combu.stion  from  the  heatmg 
flues  of  the  oven  are  divided  into  three  streams. 
The  first  is  utilised  for  preheating  air  under  pres- 
sure, a  part  of  which  is  mixed  with  the  second 
stream  and  passed  downwards  tlirough  the  fuel 
bed  of  the  gas-producer.  The  gas  is  withdrawn 
from  the  latter  at  a  point  .above  the  ash  zone,  into 
which  a  regulated  quantity  of  ah-  is  introduced 
simultaneously  from  below  to  consume  the  residual 
carbon.  The  downward  and  upward  streams  of 
gas  from  the  producer  are  united,  and  the  mixture 
passed  through  a  recuperator  heated  by  the  third 
.stream  of  combustion  products  and  thence  to  the 
combustion  flues  of  the  coke-oven,  into  which  the 
remainder  of  the  preheated  air  is  also  discharged. 
On  issuing  from  the  recuperator,  the  third  stream 
of  combustion  products  is  mixed  with  the  fir.st 
stream  at  a  point  in  the  air  recuperator  where  their 
temperatures  are  approximately  equal. 

— W.  E.  F.  P. 


Heat     recuperation ;      Method     of  - 


H.     L. 


Doherty,     New     York.     U.S.     Pat.     1,150,838, 
Aug.  17,  1915.     Date  of  appl.,  Jan.  17.  1911. 

The  products  of  combustion  from  a  furnace  fired 
with  producer  gas  are  divided  into  three  streams, 
the  first  of  which  is  mixed  wilii  a  niiuinium  quantity 
of  air  and  passed  through  the  fuel  bed  of  the  pro- 
ducer, the  second  utilised  to  preheat  the  producer 
g.as,  and  the  third  to  preheat  the  air  for  com- 
bustion. The  second  and  third  streams  are  subse- 
quently mixed  at  a  point  in  the  air  recuperator 
where "  their  temperatures  are  apiJioximately 
equal.— \V.  E.  F.  P. 

Gaseous  fuel ;    Method  of  regulating  combustion  of 

.     H.  L.   Dohertv,  New  York.     U.K.  Pat. 

1,150,842,  Aug.  17,  1915.  Dateof  appl.,  May  15, 
1911  ;  renewed  Feb.  18,  1915. 
To  secure  uniform  heating  in  a  gas-fired  furnace 
chamber,  the  air  for  combustion  is  mixed  with  a 
portion  of  the  waste  gases,  and  the  mixture  pre- 
heated bv  the  remainder  of  the  latter,  before  being 
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introduced  into  tlie  chamber  with  the  gaseous  fuel 
Tlie  proportion  of  waste  gases  employed  is  such  as 
to  cause  the  fuel  to  bum  with  a  flame  sufficiently 
large  to  fill  the  chamber. — W.  E.  F.  P. 

Retorts  for  carhonisalion  of  coal  or  the  like.  A. 
McD.  Duckham,  Ashtead,  Surrey.  Eng.  Pat. 
13,935,  June  9,   1914. 

The  retorts,  made  of  steel  or  irou  plate,  are  con- 
siderably wider  tlian  they  are  deep,  and  have  their 
sides  vertical  and  the  top  and  bottom  arched  to 
the  same  curvature.  Tlie  retorts  are  arranged 
alternately  with  heating  flues  in  a  vertical  column, 
built  of  channel  iron  bars  which  constitute  the 
sides  of  the  retorts  and  flues,  and  of  arched  plates 
held  at  the  edges  between  the  bars  to  constitute 
the  tops  and  bottoms  of  the  retorts  and  flues. 

— W.  G.  C. 

[Gas]  retort  furnace.  Retort  furnace  construction. 
H.  A.  Carpenter,  Sewickley,  Pa.,  Assignor  to 
Riter-Conlev  Manufacturing  Co.,  Pittsburgh, 
Pa.  U.S.  Pats.  (A)  1,150,807,  (b)  1.150.808, 
(c)  1,150,809,  and  (D)  1.150,810,  Aug.  17,  1915. 
Dates  of  appl.,  (a)  and  (b),  July  3,  1913,  (c) 
Apr.  7;  1914,  (D)  Sept.  2,  1914. 

(A).  The  products  of  combustion  circulate  through 
non-communicating  flat  chambers  at  right  angles 
to  the  i-etorts.  The  distance  between  the  centre 
lines  of  adjacent  dividing  walls  is  less  than  one 
foot,  and  the  tliickness  of  each  wall  is  not  less  than 
that  of  a  chamber,  (b).  A  series  of  retort  chambers 
is  formed  of  flan«ed  blocks  fitting  with  one  anotlier, 
the  flanges  bridging  the  spaces  between  the  parallel 
walls  formed  by  the  blocks,  (c)  Retorts,  arranged 
in  parallel  series  of  vertical  tiers,  have  their  side 
walls  formed  of  blocks  of  appropriate  sliape, 
arranged  in  columns  and  bridged  by  other  blocks 
forming  arches.  The  blocks  are  fitted  to  form 
flues  for  combustion  products,  (d).  A  retort 
structui-e  as  in  (c)  is  assembled  in  such  a  way  as  to 
provide  vertical  expansion  spaces,  one  of  which 
intersects  the  retorts  and  combustion  flues. 

— \V.  F.  F. 

Gas  manufacture  ;    Condensers  or  coolers  for  xise  in 

.     W.  B.  Climie.  jun.,  and  W.  Lees.  Glasgow. 

Eng.  Pat.  4264  of   1915,  date  of  appl.,  Sept.l9, 
1914. 

The  cooler  consists  of  a  series  of  vertical  pipes, 
arranged  in  pairs  with  connecting  pipes  at  their 
upper  ends,  and  their  lower  ends  open  and  dipping 
into  a  lic£uor  receptacle.  The  pipes  are  connected 
near  their  lower  ends  by  an  opening  in  the  side  of 
each  pipe,  facing  its  neighbour,  and  a  cover  plate 
which  connects  the  two  pipes.  The  pipes  are 
formed  preferably  by  folding  a  channel-shaped  bar 
on  itself,  and  covering  the  meeting  edges  witli  side 
plates  to  form  a  gas-tight  joint.  The  Hcjuor 
receptacle  has  sloping  sides  and  is  fitted  with  a 
conveyor  band  to  discharge  the  deposits. — W.  G.  C. 

Gas  producer.  W.  O.  Amsler,  Pittsburgh,  Pa. 
U.S.  Pat.  1,149,(311,  Aug.  10,  1915.  Date  of 
appl.,  Oct.  3,  1911. 

The  grate  of  the  producer  is  caused  to  revolve  and 
also  to  move  vertically,  by  means  of  a  waved  rack, 
a  waved  Vjearing  member,  and  a  wheel  having 
gear  engaging  with  the  rack  and  also  with  the 
bearing  member. — W.  G.  C. 

Fuel  for  yas-produccrs  :     Prepared .      H.    L. 

Doberty,  New  York.    U.S.  Pat.  1.150,839.   \ug. 
17,   1015.     Date  of  appl.,  Jan.  17,  1911. 

Coal  is  mixed  with  limestone  or  lime,  iron  com- 
pounds, and  silica  in  such  proportions  as  to  form, 
on  combustion  of  the  coal,  a  silicate  fusible  below 
2600°  F.   (about  1430°  C.).— W.  E.  F.  P. 


Gases  derived  from  Ihe  carbonisation  of  fuel  ;  Process- 

for  separating  tar  and  ammonia  from .     C. 

Otto  und  Co.,  Bochiim,  Germany.  Eng.  Pat, 
12,818,  May  25,  1914.  Under  Int.  Conv.,  June  28, 
1913. 

The  crude  gases  are  washed  in  one  or  more  washers 
with  cold  water  flowing  in  the  opposite  direction. 
A  portion  of  the  washing  water  is  withdrawn  from, 
the  middle  of  the  washer,  where  it  has  the  highest 
possible  content  of  ammonia.  The  hot  washing, 
water  flowing  from  the  end  of  the  washer  is  freed 
from  tar,  enriched  in  fixed  ammonia  compounds 
by  evaporating  part  of  the  water,  and  returned  to 
the  washer,  thus  making  the  process  continuous- 

— W.  G.  C. 

Fuel  oil ;    Process  for  the  production  of .     1?, 

Hoppermanu,    Cologne,    Germany.  Eng.    Pat. 

2515,  Jan.  30,  1914.  Under  Int.  Conv.,  Jan. 
30,  1913. 

Three  mixtures  are  formed:  (1)  Purified 
petroleum  (distilUug  from  crude  petroleum  at 
150°— 270°  C),  3-5  litres,  benzine  (distilling  at 
65° — 110°  C),  0-5  litre,  and  ligroin  (distilling  at 
110° — 150°  C),  0-25  litre  ;  this  is  allowed  to  stand 
for  one  day.  (2)  Alcohol,  01  litre,  ligroin,  01 
litre,  sulphuric  ether,  40  drops.  (3)  96%  spirit, 
0-2  litre,  ligroin,  01  litre,  petroleum  ether  (dis- 
tilling from  crude  petroleum  up  to  65°  C),  25 
drops.  The  second  and  third  are  mixed  and  the 
first  added.— W.  F.  F. 

Low-hoiling     hydrocarbons     (benzine     substitutes)  ; 

I        Obtaining from  bituminous  coal.   H.  Plausoi> 

!        and  P.  Schroder,  Hamburg,  Germany.  Eng.  Pat, 
4340,  Feb.  19,  1914. 

Brown   coal   or  lignite  is  mixed  with  an  equali 

i   amount  of  crude  naphtha,  and  finely  ground  in  a 

\   drum  mill.    From  3  to  5%  of  an  alkali  or  alkaline- 

i    earth  nitrate  is  added,  and  the  mixture  sprayed 

I    into  a  distillation  chamber  into  which  a  mixture  of 

air  and  steam  at  600° — 700°  C.  also  passes.     The 

portion  distilling  at  80° — 150°  C.  may  be  used  as 

a  benzine  substitute,  and  that  distilling  at  150° — 

200°  C.  as  a  turpentine  substitute,  while  heavy  oils 

distilling  above  200°  C.  may  be  treated  again. 

— W.  F.  F. 

]   Light  oils  ;    Production  of from,  carbonaceous 

substances.   A.  KoUason,  Long  Eaton.   Eng.  Pat.. 
j        18,490,  Aug.  10,  1914. 

!  To  produce  light  oils  of  sp.  gr.  from  0-90  to  0-98, 
j  from  coal,  cannel,  coal  shale,  and  crude  oils,. 
I  4 — 6°o  of  limestone  is  added  to  the  material,- 
j    the    amount    depending    on    the    density    of    oil. 

required.  The  mixture  is  distilled  at  175° — 400°  C 
1  The  furnace  setting  has  a  large  heat  capacity,  so 
i    that  the  charge  is  heated  during  the  period  when 

water  vapour  and  hydrocarbons  are  formed.  The 
'  water  vapour  prevents  the  decomposition  of  the 
'   hvdrocarbons  when  in  the  retort.      (See  also  Eng, 

Pat.  19,697  of  1913  ;   this  J.,  1914,  345.)— W.  F.  F, 

Hydrocarbon   products  from  gas ;     Apparatus   for 

recovering .     A.  E.  Roberts,  San  Fi-ancisco, 

U.S.  Pat.  1,150,454,  Aug.  17,  1915.  Date  of 
appl.,  Feb.  25,  1911. 

The  gas  is  delivered  at  suitable  pressure  to  a  cooler 
connected  vriih  a  series  of  expansion  and  con- 
densing trajis,  into  which  the  gas  is  admitted  at 
difterent  temperatures  and  pressures  to  precipitate 
various  grades  of  oil. — W.  G.  C. 

Coking  coal  briquettes  ;    Method  and  apparatus  for 

.    B.  Gratz,  Berlin.    Eng.  Pat.  12,153,  May 

16,  1914.    Under  Int.  Conv.,  Jan.  26,  1914. 

See  Fr.  Pat.  472,402  of  1914  ;    this  J.,  1915,  413- 
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Coal    briquettes;         Manufacture    of .    H.    J. 

Phillips,  Lonilon,  and  A.  Phillips,  Tredegar, 
Assignors  to  Pure  Coal  Briquettes,  Ltd.,  CardilT. 
U.S.  Pat.  1.119,5311,  Aug.  10,  1915.  Date  of 
appl.,  Jan.  31,  19U. 

See  Eng.  Pat.  29,009  of  1913  ;    this  J.,  1915,  70. 

Gas    producers  ;      Method    of    operating tf!(/i 

withdrawal  of  the  aUiij  in  a  liquid  stale,  and 
apparatus  therefor.  II.  Koppers.  Esseu-Ruhr, 
Germany.    Eug.  Pat.  17,«7S,  July  25,  1914. 

SEEU.S.Pat.  1,140,027  of  1915  ;  this  J.,  1915,  890. 

Tar  separators.  Berlin- Auhaltisohc  Maschinenbau- 
A.-G.,  Dessau,  Germanv.  Eng.  I'at.  lli.i)81, 
July  17.  1914.    Un.ler  Iiit.  Conv'.,  Sept.  5,  1913. 

See  Oer.  Pat.  282,279  of  1913  ;   this  J.,  1915,  050. 


Hydrocarbons  ;    Process  of  treating  liquid  ■ 


the  production  of  hydrocarbons  of  lotccr  boilimi 
points.  H.  Wade.  London.  From  Standard  t>il 
Co.,  Wliiting,  Ind.,  U.S.A.  Eng.  Pat.  21.273, 
Oct.  20,  1914. 

.See  U.S.  Pat.  1,122,003  of  1914  ;  this  J.,  1915,  132. 

Petroleum  distillntion  for  the  production  of  lou- 
boiling-point  hijdrocarbons.  E.  M.  Clark.  Alton, 
111..  U.S.A.  Eng.  Pat.  1424,  Jan.  2.s,  1915. 
Under  Int.  Conv.,  Apr.  20,  1914. 

.See  U.S.  Pat.  1,119,400  of  1914  ;  this  J.,  1915,  20. 

Apparatus  for  delecting  the  presence  of  injurious 
gases  in  mines.   Eng.  Pat.  11,721.   See  XXIII. 

[Gas]  calorimeter.   U..S.  Pat.  1,150,830.  5'ee  XXIII. 


IIB.-  DESTRUCTIVE  DISTILLATION ; 
HEATING  :     UGHTING. 

Wood  pitch  and  tar  in  Russia  ;  Production  of  - 


U.S.  Comm.   Rept.   No.   191,  Aug.   10,   1915. 

The  prodviction  of  wood  pitch  and  tar  is  a  highly 
important  industry  of  the  timber  districts  of 
Russia.  England  alone  takis  over  100,000  barrels 
yearly  of  Russian  pitcli  and  tar.  In  normal  times 
pitch  is  exported  chiefly  to  England  from  Arch- 
angel, where  it  is  one  of  the  principal  articles  of 
trade,  while  turpentine  has  been  .shipped  to  Ger- 
many from  the  Baltic  ports  and  overland.  In 
recent  years  iu  western  Russia,  especially  near  the 
Vistula  River,  large  quantities  of  pitch  and  tur- 
pentine have  been  distilled  from  the  stumps  left 
after  the  clearance  of  woods,  this  having  been  in 
great  demand  in  (lermany  on  account  of  its  good 
quality  and  low  price.  It  ha.s  been  estimated  that 
the  Russian  forests  prodoce  vearlv  about 
124,000,000  lb.  of  pure  pitch,  62,600,000  lb.  of 
tar,  5,400,000  lb.  of  resin,  and  2,100,000  lb.  of 
turpentine.  Up  to  the  present  time  the  methods 
employed  in  this  industry  have  been,  for  the  most 
part,  of  a  primitive  character,  and  carried  on  in 
small  establishments.  Pine  wood  is  almost  the 
only  material  used,  the  most  resinous  parts  being 
the  stump  and  roots.  The  stumps  are  allowed  to 
remain  10  or  20  yeai-s  in  the  ground  before  lemoval. 
the  best  parts  of  the  tree  being  the  long  vertical 
roots.  In  making  tar,  the  method  of  distillation 
ordinarily  in  vogue  requires  the  dig;ging  of  pits 
from  10  to  00  feet  in  diameter,  similar  to  those  . 
made  for  burning  charcoal.  They  are  usually  dug  | 
on  the  slopes  of  river  banks.  About  20  to  30  feet 
from  the  pit  an  excavation  is  made  in  the  form  of 
a  ditch,  the  bottom  of  which  is  on  a  lower  level 
than  that  of  the  pit.  Fi'om  this  excavation  a  i 
sloping  trough  is  pushed  into  the  centre  of  the  pit, 
a   hole   being   made  in  the  middle  of   the   latter  . 


leading  straight  into  the  tro\igh,  and  in  this 
manner  a  funnel  is  made  through  which  the 
product  flows  into  pails.  There  is  a  tendency, 
liowever,  for  improved  methods  to  be  adopted. 
There  is  a  largo  prodiK-tion  of  what  is  called 
"  polovinchik  "  (half-pitch),  which  is  u.sed  as  a 
dressing  for  leather,  this  being  the  result  of  dis- 
till.ation  of  tar  mixed  with  some  birch  or  aspen 
bark. 

P.\TENTS. 

Carbonaceous  material ;  Process  and  apparatus  for 

the  di.?tillatioH  of .     H.  (J.  Hills,  Manchester, 

and  R  W.  Thorn,  Southport.  Eng.  Pat.  18,57(>, 
Aug.  12,  1914. 
Powdered  coal  without  agglulinants  is  carried  on 
a  tray,  divided  into  a  large  number  of  compait- 
ments,  and  passed  successively  through  a  vacuum 
chamlipr  and  three  distillation  chambers  at 
different  temperatures,  the  highest  being  approxi- 
mately that  at  which  tar  is  formed.  The  plastic 
mass  "passes  into  a  cooling  chamber,  where  it  is 
pressed  into  briquettes  of  smokeless  fuel  liy  the 
top  of  the  chamber,  which  is  provided  with  dies 
corresponding  to  the  trav  compartments.  (See 
also  Eng.  Pat.  3284  of  1913  ;  tliis  J.,  1914,  245.) 
^  — W.  F.  F. 

[Destr^ictive]  disUllaiion  [of  wood]  :  Process  o/— — -• 
T.  W.  Pritchard,  Wilmington,  N.C.,  U.S.A. 
Eng.  Pat.  20,807,  Oct.  12,  1014. 
To  obtain  uniform  heating  of  the  material,  a  fan 
in  a  conduit,  outside  the  distillation  chamber, 
withdraws  some  of  the  distillation  vapours  from 
the  bottom  of  the  chamtjer  at  one  end,  and  returns 
them  to  the  top  of  the  chamber  at  the  other  end. 
The  vapours  circulate  through  the  charge  ot 
material  by  the  aid  of  suitable  baffles.  Ihe 
chamber  is  filled  with  an  inert  gas  before  dis- 
tiUation,  and  the  charge  is  kept  stationary  through- 
out.—W.  F.  F. 

Gases  from  carbonaceous  inalcrial  [peat] ;  Method  of 

carrying  and  condensing  volatile .     J.  i^-^- 

and  W.  L.  St.  J.  Prioleau,  London.  Eng.  Pat. 
23,105,  Nov.  27,  1914. 
The  gases,  from  different  points  in  the  retort,  are 
drawn  off  into  a  series  of  separate  or  coupled 
condensers  by  means  ot  ejectors  vvhich  Ij^ve  on.^ 
or  more  nozzles,  and  arc  operated  by  a  stream  ot 
non-condensable  gas  forced  through  under  pres.sure 
by  a  pump.  The  condensable  portion  of  the  gases 
is  recovered,  and  the  non-comlensable  portion  is 
used  again  for  operating  the  ejectors.— W.  U.  u. 

Incandescence  electric  lamps.     C.  Oladitz,  London. 

Eng.  Pat.  13,541,  June  S,  1911. 
A  close-coiIed  tungsten  filament  is  coated  with 
a  pa-ste  composed  of  thormm  =J"/  ^^f,  ',f  •  °Xd 
mixed  with  sodium  silicate,  and  the  bulb  is  filled 
with  hydrogen  or  nitrogen. — is.  JN. 

Pyroligneous    acid;     Process    of    producing)---. 

E      H      French.     Sructhport,     Pa.      U.S.     1  at. 

1,150,580.  Aug.  17,  1915.     Date  of  appl.,  Sept.  o, 

1911.     Renewed  Dec.  23,  1914. 
SF.E  Ger.  Pat.  249,333  of  1911  ;  this  J.,  1912,  914. 

Manufacture  of  [tungsten]  xcire.     Eng.  Pat.  12,358. 
See  X. 

Rendering  tungsten  duelile.  Eng.  Pat.  14,381.  SeeX. 

Manufacture  of  pure  ductile  tungsten.     Eng.   Pat. 
23,490.     Sec   X. 

Ductile  filament.    U.S.  Pat.  1,149,701.    See  X. 
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Toluene  in  commercial  iolvols 

.     D.  Northall-Laurie. 

384—389. 


;    Determination   of 
Analyst,   1915,  40, 


Two  hundred  c.c.  of  the  sample,  measured  at  tap- 
water   temperature,    is    placed    in    a    distillation 

flask   of   just    sufficient   capacity,   -n-ith   the   neck 

cut  off  just  above  the  side  tube.    The  contents  are 

distilled  at  the  uniform 

rate  of  7c. c.  per  minute 

through    an    efficient 

condenser  into  a  50  c.c. 

cylinder.   When  50  c.c. 

has  been  collected,  the 

cylinder     is     quickly 

changed  for  a  100  c 

cylinder     and,     when 

98-5  c.c.   of    distillate 

has  been  collected,  the 

burner  is  removed  and 

the    contents    of    the 

flask  allowed  to  cool  : 

by  the   time   that   all 

drops  from  the  con- 
denser have  ceased, 
100  c.c.    of    distillate 

will     have     collected. 

Should  the  first  50  c.c. 
be  turbid  from  the 
presence  of  water,  it  is 
shaken   with  a   pellet 

of  calcium  chloride. 
The    contents    of    the 

distillation  flask  are  now  cooled  under  the  tap  and 
transferred  to  a  boiling  point  apparatus  (see  flg.). 
In  the  neck  of  tlie  flask  is  placed  a  thin  glass 
cylinder  with  a  hole  in  the  side,  corresponding  with 
the  outlet  in  the  neck  of  the  flask  and  sealed  to  its 
sides  ;  this  glass  screen  protects  the  bulb  of  the 
thermometer  from  draughts.  The  apparatus  is 
connected  with  a  reflux  condenser,  and  the  liquid 
is  boiled  at  such  a  rate  that  the  condensed,  liquid 
runs  back  at  the  uniform  rate  of  1  drop  per  second. 
The  observed  boiling  point  is  corrected  for  atmos- 
pheric pressure  and  length  of  the  exposed  mercury 
thread  of  the  thermometer.  The  b.pt.  of  the  first 
50  c.c.  of  distillate  is  then  determined  in  the  same 
way.  On  reference  to  a  table  or  graph,  con- 
structed from  resvilts  obtained  with  known  mix- 
tures of  benzene,  toluene,  and  xylene,  the  quantity 
of  toluene  present  is  read  off.  A  graph  is  given 
in  the  original,  on  which  the  percentages  of 
toluene  and  benzene  present  can  be  read  oft' 
directly  ;  the  difference  between  the  sum  of  these 
percentages  and  100  represents  the  quantity  of 
xylene.  The  method  will  give  results  with  an 
accuracy  within  01  °o  and  is  aijplicable  to  all 
possible  comliinations  of  toluene  with  benzene  and 
xvlene  when  the  sample  contains  from  50  to  100% 
of  toluene.  In  the  case  of  samples  containing  less 
than  50%  of  toluene,  a  known  quantity  of  pure 
toluene  .should  lie  added  so  as  to  bring  the  results 
on  the  graph  given.  Any  paraffin  present  in  the 
sample  would  appear  in  the  analysis  as  toluene, 
but  a  correction  may  be  made  for  its  quantity  liy 
taking  the  sp.  gr.  of  the  fractions  distilling  between- 
107°  and  115°  C.  ;  every  unit  in  the  third  place 
in  the  sp.  gr.  less  than  the  sp.  gr.  of  toluene  (0-870) 
will  represent  0-66%  of  paraffin  in  the  quantity 
of  toluene  found.  Carbon  bisulphide  may  be 
present  in  .samples  containing  less  than  00%  of 
toluene,  and  must  be  removed  previously  by  treat- 
ment with  alcoholic  potassium  hydroxide  solution. 

— W.  P.  S. 

■Siiration  of  benzene  and  some  of  its  derivatives  ; 

Velocity  of .  J.  P.  Wibaut.  Rec.  Trav.  Cliim. 

Pays-Bas,  1915,  34,  211—258. 
NrrR.\Tio>r  was  effected  with  a  0-75  JV  solution  of 


nitric  acid  in  acetic  anhydride,  the  benzene 
or  other  compound  being  used  in  the  J^orm 
of  a  0-5  ^V  solution  in  acetic  anhydride. 
The  velocity  constant,  k,  was  calculated  from 
the  bimolecular  equation  A:=.2-302/((fo — Co')  >- 
log  Co'c/coC  Co  and  Co'  being  the  respective 
initial  concentrations  (grm.-mols.  per  litre)  ot 
nitric  acid  and  of  the  substance  being  nitrated, 
e  and  c'  the  corresponding  concentrations  at  the 
end  of  t  minutes,  and  the  factor  2-302  being  the 
reciprocal  of  the  base  of  Napierian  logarithms. 
The  values  of  k  found  were  for  benzene  (25°  C), 
0-0025;  chlorobenzene  (25°  C),  0-0020;  bromo- 
benzene  (25°  C),  0-0013;  toluene  (0°C.),  0-OObO. 
Referring  to  the  ratios  deduced  by  HoUeman 
(this  J.,  1915,  788)  from  the  results  of  experiments 
on  the  nitration  of  disubslituted  benzenes,  the 
author  points  out  that  there  is  no  direct  relation- 
shio  between  the  figures  thus  obtained  and  those 
obtained  by  the  nitration  of  mono-substituted 
benzenes  ;  for  example,  according  to  HoUeman's 
figures  chlorobenzene  shoiild  nitrate  l.J  times 
more  readilv  than  toluene,  whereas  according  to 
the  author's' results  the  speed  of  the  latter  reaction 
is  very  much  greater  than  that  of  the  fornier. 
The  results  are  discussed  from  the  point  of  view 
of  the  general  problem  of  substitution  in  the 
benzene  series. — E.  W.  L. 

Acetylene;    Syntheses  icith  the  aid  of .     A.  E. 

Tschitschibabin.  J.  Russ.  I'hys.  Chem.  Soc, 
1915.  47,  703—713.  J.  Chem.  Soc,  1915,  138, 
i.,  638. 
The  reactions  undergone  by  acetylene  when  heated 
in  presence  of  difierent  catalysts  consist  of  three 
principal  proce.sses  :  ( 1 )  Local  decomposition  of  the 
acetvlene  into  carbon  and  hydrogen,  accompanied 
by  polymerisation  into  aromatic  hydrocarbons ; 
(2)  condensation  to  solid  hydrocarbons,  similar 
to  cuprene  ;  (3)  hydrogenation  of  acetylene  and 
aromatic  hydrocarbons  with  formation  of  hydro- 
carbons of  "the  paraffin,  olefine,  and  cyclic  series. 
Acetylene  and  ammonia,  when  passed  over  ahunina, 
ferric  oxide,  or  chromic  oxide  heated  at  slightly 
above  300°  C,  react,  giving  principally  pyridine 
bases.  These  consist  mainly  of  a-  and  7-picoUnes 
in  almost  equal  proportions,  together  with  2-methyl- 
S-ethvlpyridine.  Pjxrole,  secondary  piperidine 
bases",  neutral  compounds,  and  hydrogen  are  also 
formed  ;  the  proportion  of  pyrrole  is  lower  with 
alumina  than  vs-ith  ferric  oxide  as  catalyst. 
Similar  mixtures  are  obtained  when  the  catalyst 
consists  of  an  oxide  of  a  quadrivalent  element,  such 
as  titanium,  thorium,  or  sUicon,  or  of  various 
salts  of  trivalent  metals,  such  as  aluminium 
phosphate,  kaohn,  etc.,  but  the  latter  require  some- 
what higher  temperatures.  Ethylene  also  yields 
pyridine  bases  under  the  above  conditions,  but 
here,  also,  higher  temperatures  are  necessary, 
and  it  is  probable  that  the  reactions  are  preceded 
by  decomposition  ot  the  ethylene,  -sv-ith  forma- 
tion of  acetylene.  The  condensation  of  acetylene 
with  ammoiiia  by  heated  alumina  sometimes  yields 
acetaldehyde-animonia,  and  the  conclusion  is 
drawn  that  the  first  phase  of  the  reaction  consists 
of  the  combination  of  acetylene  and  \;ater  with 
formation  ot  acetaldehyde,  which  then  takes 
part  in  the  condensation," the  water  thus  hberated 
uniting  again  with  acetylene,  and  so  on.  Thus, 
the  traces  of  water  wliicli  cannot  be  excluded  play 
the  part  of  a  catalyst.  Acetaldehyde-anmionia  is 
the  principal  product  obtained  when  moist 
acetvlene  and  ammonia  are  passed  tlu-ough  a  heated 
tube  charged  with  oxides  of  the  heavy  metals  of 
the  type  RO,  such  as  ferrous,  zinc,  or  nickel  oxide  ; 
under  the  same  conditions,  moist  acetylene  alone 
gives  a  liquid  product  containing,  besides  com- 
pounds of  high  Ijoiling  point,  acetaldehyde  and 
crotonaldehyde.  When  ammonia  and  an  aldehyde 
are  passed  together  over  ahunina  heated  at  above 
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300°  C,  they  yield  all  those  pyridine  bases  which 
liave  lieen  ontained  from  the  reauents  under  other 
condition*,  anil  exhibit  also  a  new  type  of  condensa- 
tion, resulting  in  tlie  formation  of  homologues  of 
pyridine  with  the  side-chain  in  tbe  4 -position  : 
tlius,  ammonia,  acetaldehyde,  and  benzaldehydo 
liive  2-  and  -t-phenylpyridines.  Hoebner  and 
>liller's  reaction  between  acetaldehyde  and  aniline 
yields  2-methylfiuinoline,  together  with  a  small 
i>roportion  of  4-metl\yl(Hiiiu)line,  and  acetylene 
and  aniline  vapour,  when  passed  over  alumina  at 
:fOO° — 420°  t'.,  give,  together  with  other  products. 
indole  and  homologues  of  ijuinoline.  4-methyl- 
(|iiinoline  and  not  2-metliyl((uinolino  being  formed 
in  predominating  proportion.  When  passed  over 
heated  alumina,  a  mixture  of  acetylene  with  either 
hydrogen  sulphide  or  sulplnir  vapour  condenses 
to  form  thiophen  at  comparatively  low  tempera- 
tures, but  the  reaction  proceeds  rapidly  only  at 
temperatures  rather  higher  than  those  employed 
by  Stt'inkopt  and  KircholT  (Ger.  Pat.  2.^2,375  : 
this  J.,  1912,  1201)  for  the  action  of  acetylene  on 
pyrites.  The  thiophen  is  accompanied  by  small 
proportions  of  higher  homologues,  such  as  ethyl- 
thiophen.  This  method  is  even  more  satisfactory 
than  that  of  Steinkopf  and  Kirchoff  for  the  prepara- 
tion of  thiophen  on  a  large  scale,  since  it  yields 
a  purer  product  and  is  not  accompanied  by  appre- 
ciable charring  of  the  acetylene.  Furan  may  be 
similarly  obtained  by  passing  acetylene  and  water- 
vapour  over  alumina  heated  at  400° — 425°  ('. 
Dry  acetylene,  in  presence  of  alumina  at  400°  C, 
gives  a  mixture  of  unsaturated  and  aromatic  hydro- 
<arbon.s,  benzene  constituting  less  than  10%  of 
the  liquid  product. 

Pyridine  bases  ;    Sulphonnlion  of .     H.  Mevcr 

and   W.    Ritter.       Monatsli.    Cbem.,    1914,    35, 
705 — 774.  J.  Chem.  Soc,  1915, 108,  i.,  715 — 710. 

The  sulphonation  of  pyridine  may  be  readily 
accomplished  by  boiling  with  sulphuric  acid  iu 
tl>e  presence  of  vanadyl  sulphate.  If  the  pyridine 
is  impure,  poor  yields  are  obtained.  Prolonged 
lieating  also  diminishes  the  yield,  part  of  the  sul- 
plionic  acid  being  completely  destroyed  by  the 
\  anadyl  sulphate  and  part  reconverted  into  pyri- 
dine. Weidel  and  Murmann  (Monatsh.,  1S05,  16, 
719),  who  investigated  the  influence  of  various 
metallic  sulphates  on  the  sulphonation  of  pyridine, 
found  that,  after  heating  for  sixty  hours,  aluminium 
sulphate  gave  an  increased  yield  of  the  sulphonic 
acid,  whilst  ferric  sulphate  cortsiderably  diminished 
the  yield  ;  7.n\i\  ammonium,  magnesium,  chromium, 
and  the  alkali  sulphates  were  witiiout  action. 
By  reducing  the  period  of  heating  tlic  authors  show 
that,  with  the  exception  of  ferric  sulphate,  none  of 
these  metallic  salts  exercises  a  catalytic  action  on  the 
foniiation  of  the  sulphonic  acid,  the  increased  yield, 
in  the  case  of  aluminium  sidphate,  Iteing  due  to 
the  fact  tliat  this  salt  exerts  no  decomposing 
effect  on  the  sulphonic  acid  formed  in  the  reaction. 
Ferric  sulphate,  on  the  other  hand,  acts  as  a  catuly.-t 
during  the  sulphonation,  but  at  the  same  time 
decomposes  the  sulphonic  acid,  the  latter  effect 
becoming  more  pronounced  when  the  period  of 
heating  is  prolonged.  «-Picolinesulphonic  acid, 
prepared  by  sulphonating  picoline  in  the  presence 
of  vanadyl  sulphate  and  purified  by  means  of  its 
ammonium  and  barium  salts,  forms  colourless 
crystals. 

PyrogaUol ;     An    oxidation    product    of .       M. 

Nierenstein.       Chem.    Soc.    Trans.,    1915,    107, 
1217—1220. 

When  a  current  of  air  is  passed  for  about  two  to 
three  hours  through  a'10°o  solution  of  pyrogallol 
in  potassium  hydroxide  solution,  and  the  solution 
is  acidified,  extracted  with  ether,  and  the  evapora- 
tion residue  from  the  ether  solution  dissolved  in 
alcohol  and  treated  with  chloroform,  a  substance, 


"  pyrogallol-black,"  is  obtained  from  which  carbon 
tetrachloride  extracts  2.3.2'.3'.2".3"-hexahydr- 
oxytriphenoquinone,  whicli  forms  small  yellow 
needles,  m.pt.  274  — 275  0.  with  decomposition. 
This  on  reduction  with  aci^tic  anhydri<le  and  zinc 
dust  yields  the  corresponding  2.3.2'.3'.4'.2".3".4"- 
octahydroxy  -1.1-  diplienyllienzene,  crystallising 
from  water  in  needles  resembling  pyrogallol  and 
containing  one  mol.  of  water,  m.pt.  329° — -333°  C. 
with  decomposition.  The  anhydrous  substance 
melts  and  decomposes  at  a  lower  temperature. 
It  absorbs  oxygen  in  alkaline  solution  and  on 
oxidation  yields  a  red  product  resembling  purpuro- 
gallin  in  every  respect.  Its  octa-acetyl  derivative 
crystallises  from  alcohol  in  long  needles,  m.pt. 
202° — 264°  C  Tlie  quinone  gives  a  pure  green 
and  the  reduction  product  a  pure  blue  coloration 
with  ferric  chloride. — T.  C. 

XHrophcnols  ;  Solidiilili/  of and  other  isomeric 

disulstitution  products  of  benzene.  N.  V.  .Sidg- 
wick.  W.  J.  Sinirrell,  anil  T.  K.  Pavics.  Chem. 
Soc.  Trans.,  1915,  107,  1202—1213. 

A  DETEKJliN-.\Tlox  of  the  Solubility  curves  of  the 
three  isomeric  cresols  and  of  the  three  isomeri<; 
toluic  acids  indicates  that  a  difference  in  orienta- 
tion among  the  di-derivatives  of  lieir/.ene  does  not 
produce  any  marked  change  in  the  solubility  of 
tlie  substance  in  the  liquid  state.  Although  the 
melting  points  and  the  solid-liquid  curves  may 
differ  to  any  extent,  the  liquid-liquid  curves 
remain  similar.  In  the  case  of  the  three  niti-o- 
phenols  the  mcla-  and  ^jara-compounds  follow  this 
general  rule,  but  the  or//to-compouud  exhibits  a 
wide  deviation,  from  wliich  the  conclusion  is 
drawn  that  o-nitrophenol  is  structurally  different 
from  its  m-  and  jj-isomerides. — T.  C. 

p-Chhro-  and  p-bromo-m-cresnl.  I.  R.  von  Walther 
and  W.  Zipper.  J.  prakt.  Chem.,  1915,  91, 
3G4— 414.     (Compare  this  J.,  1900,  .555.) 

p-CflLORO-m-CRE.soL  is  superior  as  a  disinfectant 
to  all  other  analogous  plienol  derivatives,  and  is 
used  in  conjunction  with  sodium  or  potassium 
ricinoleate  or  other  such  substance  added  to 
increase  its  solubility.  It  is  only  slightly  poisonous 
to  higher  organisms.  It  is  best  prepared  according 
to  Baschig's  method  (Ger.  Pat.  232,071  ;  this  J., 
1911,  483)  by  the  action  of  sulphuryl  chloride  on 
cresol.  Direct  chlorination  of  ?*i-cresol  led  to  the 
formation  of  2.4.G-trichloro-jn-cresol,  m.pt.  45°  C, 
and  to  chlorotoluquiiiones  and  (piinonedichlorldes. 
Hromination  of  ?« -cresol,  on  tlie  other  hand,  gave  an 
^■^%  yield  of  p-bromo-?«-cresol,  m.pt.  02"  (".,  and 
liromination  of  p-chloro-?M-cresol  gave  the  4-bromo- 
and  2.4-dibromo-derivatives.  The  4-carboxylic  acid 
of  p-chloro-';H-cresol,  p-chloro-m-cresotic  acid,  was 
obtained  from  the  phenol  by  Kolbe's  reaction, 
the  anhydrous  sodium  salt  being  heateil  at  100° — 
175°  C.  "with  carbon  dioxide  under  pres.sure. 
After  crystallisation  from  chloroform  the  free  acid 
forms  white  leafy  crystals,  m.pt.  200° — 207°  C, 
readily  soluble  in  hot  water  or  alcohol.  It  is 
volatile  in  steam  and  gives  a  bluer  reaction  with 
ferric  chloride  than  does  salicylic  acid.  7>-Chloro- 
wt-cresotic  acid  was  also  obtained  by  chlorination 
of  w-cresotic  acid  in  carbon  tetrachloride  or 
chloroform.  A  large  number  of  estei-s,  ethers, 
salts,  and  other  derivatives  of  this  acid,  including 
compounds  with  hexamethylenetetramine,  anti- 
pyrine,  quinine,  and  cinchoninc,  were  prepared. 
A  number  of  salols  prepared  from  the  acid  had 
similar  saponification  curves  to  those  of  ordinary 
salol.  Acetyl-p-chloro-m-cresotic  acid  is  an 
almost  tasteless  crystalline  substance,  m.pt.  140°  C. 
It  decomposes  on  boiling  with  water.  The  acid 
chloride  of  p-chloro-?»i-cresotic  acid  was  obtained 
in  long  needles,  m.pt.  48°  C,  by  the  action 
of  thionyl  chloride  on  the  acid.  It  forms 
the     usual      derivatives,      and      a     phenetidide. 
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CsH2Cl(CH3){OH).CO.NH.C«H4.0CjH5,  is  also 
described,  crystallising  in  white  leaflets,  m.pt. 
215°  C.  4-Nitro-  and  2.4-dimtro-p-chloro-n!-cresol 
were  obtained  by  nitration  of  the  chlorocresol  in 
acetic  acid  solution  with  dilute  nitric  acid. 

— Cr.  F.  M. 


Phenolketones  ;  Nejc  synthesis  of  ■ 


.    K.  Hoeseh. 
Ber.,  1915:  48,  1122—1133. 

Phenolaldehydes  have  been  prepared  by  Gatter- 
uiann  by  the  combined  action  of  hydrocyanic  and 
hydrochloiic  acids  on  jihenols,  the  aldiniide  salts 
formed  being  readily  .saponified  to  aldehydes. 
The  method  has  been  extended  to  phloroglucinol, 
and  to  the  use  of  nitriles  in  addition  to  hydrocyanic 
a^id,  ketones  being  obtained  via.  the  ketimide 
hydrochlorides,  C'sHj.CR  :  XH.HCl.  Using  aceto- 
nitrile,  resorciuol,  orcinol.  and  phloroglucinol  gave 
2.4-resacetophenone,  2.5-orcacetophenone,  and 
phloroacetophenone  respectively,  the  last-named 
being  obtained  in  absence  of  the  zinc  chloride  usually 
employed  as  condensing  agent.  The  general 
method  of  preparation  is  to  mix  equimolecular 
amounts  of  the  phenol  and  the  nitrile  in  ethereal 
solution,  add  powdered  zinc  chloride,  and  pass 
well  dried  hydrogen  cliloride  into  the  mixture  for 
several  hours  ;  an  oil  separates,  and  the  solvent 
gradually  evaporates.  The  residue  is  treated  with 
ice-cold  water,  the  mixture  extracted  with  ether, 
and  after  neutralising  with  ammonia  the  solution 
is  boiled  for  15 — 30  mins.  to  obtain  tlie  ketone. 
Benzoresorciuol  and  the  previously  unknown 
compounds,  benzo-orcinol  (m.pt.  141°  C.)  and 
benzophlorogluciuol  (m.pt.  165°  C),  have  been 
prepared  in  this  manner,  the  last-named  being 
prepared  via  the  ketimide  sulphate. — F.  W.  A. 

Isatin  [  ;  Reaction  of with  p-phenylened iamine]. 

A.     Binz     and     R.     Hueter.     Ber.,     1S15,     48, 
103S— 1041. 

The  action  of  isatin  on  2'-pheuylenediamine  first 
gives  p-aminophenyl-imesatin  : 

C  :  N.CeHj.NH, 
CeH,<j.g>CO 

If  an  excess  of  isatin  be  used,  two  mols.  of  the 
above  substance  condense  with  one  miol.  of  isatin 
to     give     di-(p-aminophenvl-imesatvl)-imesatiu  : 

[(C;H50N).C  :  N.CeH4:NH]X(C;H.=,0N) 
wliich  was  incorrectlv  considered  bv  Jlohlau  and  . 
Litter    (J.    prakt.    Chem.,    1906,    73,   471)   to   be 
jj-aminophenyl-imesatin. — F.  W.  A. 

Sulp7i07ies  from  Rongalite.     A.  Binz,  O.  Limpach, 
and  W.  Janssen.    Ber.,  1915,  48,  1069 — 1077. 

The  behaviour  of  formaldehyde-sodium  sulph- 
oxylate,  CH2(OH).OSONa,2ia„0  (Rongalite) 
and  of  formaldehvde-sodium  sulphite, 

CH2(0H).0.S0,Na,H„0,  "towards  hydrochlorides 
of  amines  is  very  cUfferejit  ;  the  former  gives 
sulphoxyl  derivatives  of  strong  reducmg  pro- 
perties, whereas  the  latter  gives  a  product  which 
no  longer  has  reducing  properties.  The  formula 
previously  assigned  to  the  sulphone  obtained" 
from  dimethylaniline  hydrochloride  by  mixing 
with  Rongalite  and  formaldehyde  in  aqueous 
solution  (Binz  and  Isaac;  this" J.,  1908,  llOS) 
is  incorrect  ;  the  product  contains  two  dimethvl- 
aminobenzyl  groups:  [(CHsJoN.CjHj.C'H,]  ,S6,. 
Aniline  gives  a  sulphone  (C\H5.NH.CHj)]SO:, 
which  in  presence  of  hvdrochloric  acid  passes  into 
the  sulphone  (H,X.C8"H,.CH,),S0,  by  a  change 
similar  to  the  formation  of  benzidine.  Tetra- 
methyl-pp'-diaminodibenzylsulphone  behaves  simi- 
larly to  tetramethyl-pp'-diaminodiphenylethane  in 
not  gi\-ing  dyestuffs  as  obtained  from  tetramethvl- 
?ip';diaminodiphenylmethane  ;  on  treatment  %^-i"th 
amines  or  phenols,"  this  sulphone  liberates  sulpliur 
dioxide  and  diphenylmethane,  phenylnaphthyl- 
methane,  and  analogous  derivatives  are  obtained. 


e.g.,  ^vith  a  naphthol  in  cumene  solution, 
RoN.CeHj.CHj.CioHeOH  is  obtained.— F.  W.  A. 

Mixtures  of  nitro-e.vplosives  and  7iHration  of  toluene. 
Giua.     See  XXII. 

Patents. 

4:-IIalogen-l-[hydr'\oxyanthraquit>one ;        Manufac- 
ture   of and    substitution    products    thereof. 

F.  Ullmann.  Berlin.    Eng.  Pat.  14.954,  June  23. 
1914.     Under  Int.  Conv.,  Nov.  20,  1913. 

Phthalic  anliydride  or  a  substitution  product  is 
condensed  witli  a  4-halogeuphenol  or  a  substitution 
product  by  means  of  aluminium  chloride,  and  the 
5-halogen-2-liydroxybenzoylbenzoic  acid  or  sub- 
stitution product  is  converted  into  the  corresponding 
anthraqmnone  derivative  liy  a  condensing  agent, 
such  as  sulphuric  acid  monohydrate.— F.  W.  A. 

Arylsulpham inoanthraquinone-sidphonic   and   -car- 

boxytic  acids  ;    Method  of  producing .     Act.- 

Ges.    f.   Anilinfabr.,    Berlin.      Eng.   Pat.    8109. 
June  1,  1915.    Under  Int.  Conv.,  June  2,  1914. 

Haxogen-anthr.^quinone-sitlphonic  and  -car- 
boxylic  acids  condense  readUy  at  100°  C.  with 
arylsulphamides  in  aqueous  alkali  solution,  giving 
the  sparingly  soluble,  pure  arylsulphaminoanthra- 
quinone-sulphonic  and  -carboxylic  acids,  which  are 
valuable  intermediate  products  for  the  manu- 
facture of  dyestuSs. — F.  W.  A. 

Anthraquinone ;     Manufacture    of- 


A.    G. 

Bloxam,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort.  Germauv.  Eng.  Pat. 
12.055,  May  15,   1914. 

See  U.S.  Pat.  1,119,546  of  1914  ;  this  J.,  1915,  22. 

Siilphonic  acids  of  aromatic  aminothiazoles.  J. 
Huismann,  Cologne.  Germany,  Assignor  to 
Svnthetic  Patents  Co..  New  York.  U.S.  Pat. 
1.149,582,  Aug.  10.  1915.  Date  of  appl.,  June 
2,  1914. 

See  Ger.  Pat.  281,048  of  1913  ;   this  J.,  1915,  545. 

Manufacture  of  soluble  condensation  products  of 
sulphonic  acids  of  aromatic  hydrocarbons  [tanning 
agents].    Eng.  Pat.  17,172.     See  XV. 
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Indigo  in  Bihar  ;    First  and  second  reports  on  the 

improvement  of .    A.  and  G.  L.  C.  Howard. 

Bull.  Nos.  51  and  54.  1915,  Agric.  Research 
Inst.,  Pusa. 

The  wilting  of  the  Java  indigo  plant  is  due  to 
long-continued  wetness  of  the  soil,  and  may  be 
checked  if  the  plants  are  pruned  at  the  first  cut. 
After  the  second  cut  in  an  ordinary  monsoon, 
indigo  ceases  to  be  profitable.  Tlie  grovi-th  of  indigo 
for  leaf  and  for  seed  should  be  carried  out 
separately  ;  seed  should  not  be  raised  from  old 
plants  wliich  have  been  cut  for  leaf.  The  best 
conditions  for  obtaining  seed,  improving  yield  by- 
suitable  drainage  and  manviring,  etc.,  are  dis- 
cussed. In  the  second  report  indirect  improvements 
are  suggested,  such  as  the  production  of  more 
valuable  cover  crops  for  Java  indigo,  and  the 
better  utilisation  of  seeth  (plant  residues  from  the 
extraction  process)  as  a  manure  for  tobacco. 

— F.  W.  A. 

Indigoid  dyes;    Leuco-derivatives  of and  their 

eiherification.  M.  TschiUkin.  J.  Russ.  Phvs. 
Chem.  Soc.  1915,  47,  539—552.  J.  Chem.  Soc, 
1915,  108,  i.,  722—723. 

Indigotin  and  other  indigoid  dyes  are  character- 
ised by  the  presence  of  an  indophoric  grouping. 
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■which  (lotormines  their  principal  choniical  proper- 
ties. One  of  tlie  fumlaiuental  reactions  consist.^ 
in  the  formation,  on  reiluction,  of  two  isomeric 
1euco-<lerivatives  ;  etlieritication  of  these  pives 
only  derivatives  of  tlie  kcto-forin,  tliat  is,  quinols 
and  not  true  ethers.  .\  niinilier  of  tliese  ileviva- 
tives  have  been  preparcil,  tlie  reaction  lieing 
carried  ovit  on  tl\e  water-bath  in  an  atmosplicre 
of  hydrogen,  sotliuin  liy<lrosulpliite  l)eing  used  as 
reducing  agent.     .Metliyliininolindigotin, 

.c(cn3)(0Hk       /CO. 

C.h/  >C:C<         >C,H,. 

^ NH /        \nh/ 

prepared  by  the  action  of  methyl  sulphate  on 
leuco-indigotin,  forms  crystals  which  appear 
.almost  black  by  reflected  light,  but  are  nearly 
transparent,  m.pt.  about  209^  C;.  ;  it  begins  to 
<lecompose  at  '2'.id°  C.  and  yields  an  olive-green 
coloration  with  concentrated  sidphiu'ic  acid. 
The  corresponding  ethyl  derivative,  l\,II,aO.,X2, 
ni.pt.  about  216"  0.  (ilecomp.),  forms  a  bright 
vellow  zinc  salt,  and  the  amyl  derivative. 
•C.,H„O.N„  m.pt.  1(50'— 102"  C,  gives  a  red 
solution  in  methyl  alcohol,  and  a  greenish-blue 
solution  in  sidphuric  acid.  "  Leucothioindigo  " 
yields  a  ben/.yl  derivative,  which  forms  a  red. 
mieroerystiilline  powder,  m.pt.  about  5<>'^57'C. 
The  quinols  of  indigotin,  with  the  exception  of  the 
iTiethyl  derivative,  are  dillicult  to  obtain  in  the 
crystalline  form,  owing  to  the  readiness  with 
wliich  they  resinify.  but  those  of  thioindigo 
crystallise  readily  and  often  yield  well-developed 
colourles.s  cry.stals.  The  ethylquinol  of  thioindigo 
■(2.2'-bisoxythionaphthene),  prepared  by  the  action 
of  ethyl  iodide  on  the  leuco-dcrivative,  forms 
white  crystals,  m.pt.  104° — 105°  C,  exhibits 
normal  cryoscopic  and  ebuUio-scopic  behavioiu- 
in  benzene,  and  gives  a  bright  orange  coloration 
■with  sulphuric  acid.  The  corresponding  benzyl 
tlerivatiive  forms  small,  rose-red  crystals,  m.pt. 
•ill''- 211-5°C.  .Similarly.  Thioindigo  Scarlet  R 
j^ives  an  ethylquinol,  which  forms  white  crystals. 
in.pt.  1605°  C,  and  gives  an  orange  coloration 
with  concentrated  sulphuric  acid.  The  corres- 
ponding benzyl  derivative  forms  a  yellowish-whit o, 
microcrystalline  powder,  m.pt.  198-5" — 200 C. 
-and  gives  an  orange  coloration  with  concentrated 
sulphuric  acid.  Thioindigo  Scarlet  GG.  or  Ciba 
■.Scarlet  G,  gives  an  analogous  ethyl  derivative, 
which  forms  a  bright  orange-yellow,  microcrystal- 
line  powder,  m.pt.  191  — 195"  C  and  gives  a 
-grass-green  coloration  with  concentrateil  sul- 
phuric acid. 

p-Cyano-  and  -p-rarhory-  derivatives  of  Malachile 
(Irecn.  B.  Rassow  and  II.  Gruber.  J.  prakt. 
Chem.,  1915,  91,  311—357. 

jj-Cyanobenzai.deiiyde  was  prepared  in  45°,'i 
yield   from   diazotLscd   p-aminolienzaldehyde   and 

•  cuprous  cyanide,  and.  after  distillation  in  vacuo. 
formed  white  flat  needles,  m.pt.  92 '  C.  It  readily 
conden.'^ed  with  dimethylaniline  in  presence  of 
phosphorus  oxychloride,  with  formation  of  the 
ji-cyanoderivative  of  the  leuco-ba,se  of  JIalachite 
Green,  yellowish  crystals,  in.soluble  in  water, 
soluble  in  hot  alcohol,  and  melting  at  158' — 100'  C. 
Oxidation  with  freshly  prepared  hydrated 
manganese  dioxide  converted  it  into  the  carbinol, 
HO.C(C,n  4.CN  )[C  ,H  4.N(CH  j)  jl  ^.colourless  crystals, 
m.pt.  132°  C.  which  on  exposure  gradually  became 
coloured  owing  to  formation  of  salts  of  the  colour 
base.     The  /j-cyano  derivative  of  Malachite  Green 

•  dyes  mordanted  wool  and  cotton  green  with  a  distinct 
yellowish  shade,  in  conformity  with  the  rule  which 
has  been  found  to  hold  with  other  parn-derivatives 
of  Malachite  Green.  Hydrolysis  of  the  p-cyano- 
leuco  base  with  alcoholic  potassium  hydroxide  led 
to  the  formation  of  the  corresponding  p-carboxylic 

.iicid  in  almost  theoretical  yield.     It  forms  white 


needles,  m.pt.  252' C,  which  on  oxidation  with 
hydrated  manganese  dioxide  in  sulphuric  acid  were 
converted  into  the  intense  green  acid  sulphate  of 
the  colour  base.  Potassium  hydroxide  converted 
this  first  into  the  neutral  sulphate  and  then  into  the 
corresponding  carbinol,  which  was  obtained  as 
colourless  needles,  m.pt.  230^ — 20>S°  G.  (with 
decomp. ).  The  j)-carboxylic  acid  of  Malachite 
Green  dyes  with  a  yellowisli  tinge  similar  to  the 
p-cyano-derivative.  It  is  less  intense  than  the 
parent  dye  but  stronger  flian  tlu!  ?n-carboxylic 
acid  ;  moreover  the  latter  produces,  in  contrast 
with  the  p-acid,  a  bluish  tmge. — G.  F.  M. 


Ili/drazines  ;    Ditcrtiar;/  ■ 


Contrilnilion  to  the 
knowledge  of  divalent  nilroqen.  XIX.  LI.  Wieland. 
Ber.,  1915,  48,  1078-1095. 

It  has  been  found  previously  that  the  presence  of 
negative  groups  (NOj,  Cellj)  tends  to  diminish 
the  ext«nt  to  which  tetra-arylhydrazines  dissociate 
at  the  nitrogen  linkage  into  radicals,  whereas 
methyl  and  methoxyl  groups  favourthe  dissociation; 
for  example,  p-tetra-anisvlhydrazine, 
(C6H4.0CH3)..N.N(C„U».()CIl3)„  has  been  found 
(Wieland  and  Lecher;  Ber.,  1912,  45,  2600)  to 
dissociate  even  in  cold  solution,  the  colourless 
hydrazine  solution  becoming  green  due  to  the 
production  of  the  r,adical  dianisylnitrogen, 
(C6H4.0CH3).N,  containing  divalent  nitrogen.  The 
influence  of  basic  groups  has  now-  been  found  to  be 
infavour  of  dissociation.  Teti'a-[p-dimethylamino]- 
tetraijhenvlhvdrazine, 

[(Cil3);N.C„n,],N.N[CeH,.N(OH3)j2, 
is  colovirless  in  the  solid  state,  but  dissolves  to 
intense  yellow  solutions  fn  ether,  acetone,  and 
Itenzene ;  its  degree  of  dissociation  into 
r{CH3),N.CcH4].jN,  as  determined  by  ascertaining 
the  molecular  weight  by  the  freezing-point  method, 
is  10%  in  benzene  and  21%  in  nitrobenzene  solu- 
tion, a  degree  of  dissociation  whicli  is  3 — 0  times 
greater  than  that  of  hexaphenylethane  into  tri- 
phenylmethyl.  The  green  colour  of  the  benzene 
solution  is  destroyed  by  the  addition  of  petroleum 
ether.  The  new  diarylnitrogen  gives  addition 
products  with  nitric  oxide  and  triphenvl 
methvl  of  formulre  [(CH3),N.C6H,],N.NO  and 
[C6Hi.N(CH3),],N.C(OoH5)3,  respectively.  The 
original  hydrazine  decomposes  rapidly  in  solution 
vid  the  radical  into  a  secondary  amine  and  a 
perazine  ;  trimethylindamine  is  formed  by  a 
secondary  reaction.  Oxidising  agents  such  as 
silver  oxide  convert  the  new  diarylnitrogen  into  the 
red  indamine  ;  with  water  two  moleodes  of  the 
radical  give  tlie  colourless  totramethyldiaminodi- 
phenylaroine  (m.pt.  121°  C.)  and  the  colour  base 
of  Bindschedler's  Green,  the  latter  of  which  rapidly 
decomposes  into  Phenol  Blue  and  dimethylamine, 
especially  in  presence  of  alkalis.  The  hydrazine 
forms  colourless  solutions  \\\i\\  acids  ;  it  gives  a 
double  salt  with  stannous  chloride,  but  may  be 
reduced  to  the  tetramethyl-base  by  zinc  dust  and 
hydrochloric  acid.  The  preparation  of  Bindsched- 
ler's Green  and  of  Phenol  Blue  (m.pt.  162°  C.) 
are  described,  the  latter  being  prepared  by  the 
method  of  Mohlau  (this  J.,  1881,  236),  recrystallis- 
ing   from   petroleum  spirit. — F.  W.  A. 

Phenol  Blue  ;    Xole  on  the  best  method  for  the  pre- 
paration of .      G.   Heller.     Ber.,    1915,   48, 

1288— 128'9. 
MoKL.\u  (see  this  J..  1886,  28)  has  stated  that  the 
action  of  alkalis  on  Bindschedler's  Green  gives 
dimethylamine  and  a  red  coloration,  and  hence 
the  method  used  by  Wieland  (see  preceding 
abstract)  tor  preparing  Phenol  Blue  is  open  to 
objection  ;  the  melting  point  of  Phenol  Blue 
prepared  bv  Gnehm's  method  (Annalen,  1912,  392, 
47)  is  167°  C.  The  necessary  p-aminodimethyl- 
I    aniline  may  be  prepared  by  the  reduction  of  nitroso- 
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dimethylaiiiline  hydrochloride  by  zinc  dust  at 
40°  C.  witliout  further  addition  of  hvdrochloric 
acid.— F.  W.  A. 


Tar  products  and  dyesUiffs  ;  Mamtfaclure  of in 

the  United  States.     T.  H.  Norton.     U.S.  Comm. 
Rept.  No.  115. 

The  erection  of  adequate  recovery  plants  in  con- 
nection with  coke  works  is  making  rapid  progress 
in  the  United  States.  At  the  new  Laclede  Coke 
Works  at  St.  Louis,  built  at  an  expense  of 
.$2,000,000,  active  operations  began  on  June  1. 
The  daily  consumption  of  coal  is  1000  tons. 
Ample  provision  is  made  for  the  collection  of  by- 
products. The  Zenith  Coke  Works  at  Duluth 
have  recently  completed  the  installation  of  a 
benzol-recovery  plant.  Tlie  daily  output  of 
benzol  from  jVmerican  coke  works  is  said  to  exceed 
.50  tons.  The  demand  for  benzol  and  for  toluol  in 
the  manufacture  of  high  explosives  has  become 
so  pressing  that  the  prices  are  at  least  four  times 
those  prevailing  a  year  ago.  Tliis  hampers  to 
some  extent  the  efforts  of  those  engaged  in  the 
manufacture  of  intermediates.  The  price  of 
naphthalene,  also,  has  rapidly  risen  during  the 
last  few  months. 

Hitherto  American  makers  of  artificial  dyestulTs 
have  depended  almost  exclusively  upon  iuter- 
mediates  of  German  origin.  Since  the  outbreak 
of  the  war  in  Europe  it  has  become  evident  that 
the  manufacture  of  the  leading  intermediates  on 
a  generous  scale  is  necessary  to  the  continued 
activity  of  American  dyestuff  plants  and  the 
evolution  of  an  independent,  self-contained  in- 
dustry. The  equipment  of  a  large  plant  for  the 
manufacture  of  aniUne  by  the  Benzol  Products 
Co.  has  been  the  most  important  factor  in  the 
situation.  The  output  of  the  works  at  Frankford 
and  Marcus  Hook,  in  Pennsylvania,  is  now 
sufficient  to  meet  the  needs  of  American  dyestuff 
makers.  The  Edison  Co.  has  likewise  established 
a  large  plant  for  the  production  of  aniline  at  Orange, 
N.J.  It  is  in  active  operation  and  ^vill  be  enlarged. 
The  E.  I.  du  Pont  de  Nemours  Powder  Co.,  of 
Wilmington,  Del.,  has  acquu-ed  the  large  works 
of  tlie  Bay  way  Di.stilling  Co.  at  Elizabeth,  N.J.,  j 
used  for  rectifying  and  preparing  pure  benzol  and 
toluol,  and  has  arranged  for  manufacturing  aniline 
from  such  benzol  as  may  not  be  required  in  the 
production  of  high  explosives.  At  Elizabeth,  also, 
the  Slidvale  Chemical  Works  of  St.  Louis  is 
erecting  a  large  plant  destined  for  the  manufacture 
of  aniline  and  other  intermediates,  and  ultimately 
of  finished  dyestuffs.  The  plans  are  extensive 
and  include  separate  buildings  for  each  product. 
There  will  thus  be  an  adequate  supply  of  aniline 
for  manufacturers  who  are  engaged  in  the  prepar- 
ation of  more  complex  intermediate  products — 
dimethylaniline.  etc. — and  of  the  dyes  made  from 
them.  There  will  also  probably  be  a  large  amount 
of  aniline  salt  available  for  use  in  dyeing  Aniline 
Black. 

Aniline  was  sold  in  American  markets  at  10 
cents  per  pound  a  year  ago.  Evidently  a  minimum 
of  about  11  cents  is  regarded  as  the  lowest  price 
at  which  it  can  be  produced  in  the  United  States 
at  a  fair  profit. 

The  Sclioollkopf,  Hartford,  and  Hanna  Co.,  at 
Buffalo,  has  now  seven  complete  plants  for  the 
preparation  of  various  intermediate  products. 
A  sufficient  variety  is  now  in  regular  process  of 
manuf.acture  to  enable  the  company  to  produce 
regularly  such  colours  as  formed  the  bulk  of  its 
output  before  the  war.  The  W.  Beckers'  Aniline 
and  Chemical  Co.  at  Brooklyn  is  erecting  23 
buildings  in  its  new  plant.  Of  these,  7  are  com- 
pleted and  manufacturing  operations  have  already 
been  started.  This  firm  will  make  all  of  the  14 
intermediates  required  in  the  production  of  the 


group    of    dyes    that    it    carried    on    successfully 
before  the  war. 

Both  Heller  and  >Ierz  and  the  Central  Dyestuff 
Co.  at  Newark,  N.J.,  are  erecting  new  buildings 
and  starting  the  manufacture  of  the  intermediates 
formerly  imported  from  abroad.  Two  new  com- 
panies have  been  organised  for  the  manufacture 
of  coal-tar  products,  the  American  Synthetic 
Color  Co.,  at  .Stamford,  Conn.,  and  the  Standard 
Aniline  Co.  at  Wappingers  Falls,  N.Y.  Both  have 
well-eciuipped  plants  and  have  already  begun  the 
manufacture  of  intermediates,  delaying  for  the 
time  being  any  attempt  to  turn  out  finished  dyes. 
The  more  important  intermediate  products 
hitherto  imported  from  Germany  and  now  being 
manufactured  regularly  in  tlie  United  States  are  : 
Aniline  oil  and  salts,  a-  and  |3-naphthols,  p-nitr- 
aniline,  dinitrobenzol,  dinitrotoluol,  toluidine, 
nitrotoluldines,  toluylenediamine,  a-  and  /i- 
naphthylamines,  phenylenediamine,  phthalic  acid, 
acetylsalicylic  acid,  .salicylic  acid.  One  manufac- 
turer is  also  naaking  a  satisfactory  grade  of 
dinitrochlorobenzene. 

There  is  now  a  steady  increase  in  the  output  of 
American-made  coal-tar  colours.  The  large  works 
at  Buffalo  are  running  night  and  day,  with  60(> 
operatives.  The  volume  of  the  output  is  at  least 
double  what  it  was  before  the  war.  Jlanufacture 
is  concentrated  upon  a  few  staple  dyes,  chiefly  in 
demand,  the  lack  of  which  would  be  felt  most 
severely  by  the  great  textile  interests.  This  firm 
has  brought  out  a  direct  black,  capable  of  replacing 
satisfactorily,  as  far  as  quality  is  concerned,  both 
Aniline  Black  and  Sulphur  Black.  E.  C.  Klipstein, 
of  New  York  City,  is  establishing  the  manufacture 
of  Cachou  de  Laval,  and  is  extending  operations 
to  other  sulphur  colours. 

The  American  branch  of  the  Bayer  Co.,  st 
Rensselaer,  N.Y.,  has  been  practically  closed  for 
some  months,  but  will  resume  active  operations 
on  July  1 .  Prior  to  the  war  the  firm  manufactured 
Nigrosines,  Alkali  Blue,  and  a  few  other  colours 
especially  in  favour  in  the  American  market.  Tlie 
intermediates  required  were  imported  from  Ger- 
many. The  company  has  decided  to  resume  the 
manufacture  of  the  same  colours,  making  also  the 
intermediates  from  American  crude  products. 
The  firm  will  employ  350  operatives,  some  of 
whom,  however,  will  be  occupied  in  the  manu- 
facture of  the  pharmaceutical  specialties  owned 
by  the  Bayer  Co. — aspirin,  phenacetin,   etc. 

The  combined  efforts  of  these  works  will  un- 
questionably do  much  to  mitigate  the  dilficulties 
inevitable  upon  a  cessation  of  a  supply  of  German 
dyes.  Still,  at  the  best,  they  can  replace  for  the 
next  few  months,  or  even  for  a  year,  only  a 
relatively  .small  quantity  of  the  lacking  colours. 
The  firms  devoted  to  the  production  of  dye-wood 
extracts  are  making  ample  preparations  for 
meeting  heavy  demands  during  the  coming  month.s. 
The  four  establishments  extracting  American 
quercitron  are  in  a  position  to  expand  their  output 
rapidly.  The  supply  of  cutch  seems  to  be  fairly 
adequate.  Largely  increased  amounts  of  log- 
wood, fustic,  and  brazil-wood  have  been  ordered 
from  the  West  Indies  and  southern  countries. 
Increased  attention  is  being  devoted  to  the  mani- 
fold applications  of  quercitron,  the  only  natural 
dyestuff'  indigenous  to  the  United  States.  The 
enlarged  demand  for  the  various  extracts  of  the 
bark  of  the  Quercus  nir/ra,  or  black  oak,  will  be 
welcomed  in  Pennsylvania,  Virginia,  Georgia,  and 
the  Carolinas,  where  the  tree  is  found  in  abundance. 

Japan  ;    3Iam(faciure   of   dyesttiffs   and   chemicals 

in .     Board  of  Trade  J.,   Sept.   9,  1915. 

J.\PAX,  like  most  other  countries,  has  suffered 
severely  from  the  shortage  of  dyes  and  chemicals 
arising  out  of  the  condition  of  affairs  caused  by 
tlie  European  war.     Dyes  were  imported  to  the 
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value  of  £700,000  annually,  nearly  all  of  this 
supply  coniinK  from  (ioruiany.  As  most  of  tliese 
dyes  wci-e  used  in  the  important  textile  indu.stries 
of  Japan  and  priecs  have  been  advancing  rapidly, 
the  CJovernnient  introduced  a  Kill,  wliich  has 
passed  hoth  Houses  of  the  Diet,  for  the  granting 
of  subsidies  to  companies  engaged  in  the  manu- 
facture of  dyes  (including  aniline  salt,  aniline 
dyes,  nliKarin  dyes,  and  synthetic  indigo)  and 
chemicals  in  Japan,  provided  that  more  than  half 
of  the  capital  of  any  su  h  company  is  suliscribeil 
by  Japanese  subjects.  The  amount  of  .subsidy  to 
be  granted  will  be  sufTlcient  to  enable  tlie  com- 
panies to  pay  a  dividend  of  S°„  per  annum  on 
their  paid-up  capital.  The  subsidies  will  be  for  a 
period  of  10  years  from  the  date  of  the  promul- 
gation of  the  I^aw.  Me<Iicine3  or  perfumery 
specitied  by  Imperial  Ordinance,  manufactured 
from  by-products  of  coal  tar,  will  be  regarded  as 
manufactured  dyes  and  chemicals.  The  manu- 
facture of  the  materials  for  gunpowder  and  explo- 
sives, and  of  certain  medicines  to  be  determined 
by  Imperial  Ordinance,  will  also  be  regarded  as  the 
manufacture  of  dves  and  chemicals. 


F.    Singer, 


Patents. 
Sulphurised  dycsiuffs  ;   Manufacture  of  blue - 


O.  Imrav,  London.       From  See.  Chem.  Ind.  in 
Basle.     Eng.  Pat.  15,949,  July  3,  1914. 

Caubazole  -  INDAMINES  are  obtained  by 
conden.sing  arylsulphiminoarylenecldoroimides 
Cl.N  :  R  :  N.SOj.(arj'l),  where  R  is  an  arylene 
re^iidue  of  the  benzene  or  naphthalene  series, 
with  carbazole  or  its  derivatives  in  presence  of 
concentrated  sulphuric  acid.  Blue  dyestuffs  are 
obtAined  by  treating  these  products,  or  the  corre- 
sponding leuco-indamines  of  the  general  formula, 
XNC,8H,.NH(aryl).NHj,  with  alkali  poly- 
sulphides  in  presence  or  absence  of  copper  or 
copper  compounds.  The  sulphurised  product  is  a 
mixture  containing  a  dyestiiff  which  is  easily 
soluble  in  warm  sodium  sulphide  solution,  giving 
intense  blue  tints  on  cotton,  and  a  dyestuff  which 
is  insoluble  in  sodium  sulphide  but  gives  similar 
tints  from  a  hydrosulphite  vat.  The  dyeings 
possess  excellent  fastness. — F.  W.  A. 


Alumina  [and  barium]  colour  lakes  from  quinizarin 

sulphonic    acids  ;    Process    for    producing . 

Farbenfabr.  vorm.  F.  Bayer  imd  Co.,  Lever- 
ku.sen,  Germany.  Eng.  Pat.  17,743,  Julv  27, 
1914.  Underlnt.Conv.,  July  31,  1913.  Addition 
to  Eng.  Pat.  15, .5.57,  July  5,  1913  (this  J., 
1914,  492). 

The  sulphonic  acids  of  quinizarin,  in  place  of  those 
of  pui'purin  or  its  1-amide  claimed  in  the  main 
patent,  are  converted  into  aluminium  lakes  or 
pigments,  which  are  liluer  in  shade  and  are 
characterised  by  great  purity  of  shade  and  excellent 
fastness.  By  adding  barium  chloride  solution  to 
the  reaction  mixture  the  barium  lake  is  also 
formed. — F.  W.  A. 


Ltuco-prcparations    from     quinone     vat-dyestuffs ; 

Manufacture  of  concentrated  ■ .     Farlnv.  vorm. 

Meister,  Lucius,  und  Briining,  Hochst,  Germanv. 
Eng.  Pat.  19.272,  Aug.  31,  1914.  Under  Int. 
Conv.,  Sept.  18,  1913. 

Readily  soluble  concentrated  leuco-preparations 
are  obtained  by  adding  soaps,  such  as  "  monopole  " 
soap  or  "  turcone  "  oil,  or  glycerin,  to  the  difficultly 
solulile  alkali  salts  of  leuco-compounds  of  vat 
dyestuffs  of  the  benzoquinone  or  a-naphtho- 
quinone  series,  including  sulphurised  products,  b\it 
not  those  of  the  anthraquinone  series,  such  as 
Indanthrene. — F.  W.  A. 


Alizarin;    Process    of    making  — 

OITenbach,  A.ssignor  to  ("hem.  Fabr.  Grieshelm- 
Elektron,  Frankfort.  Germany.  U.S.  Pat. 
1.150,152,  Aug.  17,  1915.  Date  of  appl.,  July 
23,  1914. 

Meso-NITRO  derivatives  of  anthracene  are  heated 
with  an  alkali,  with  or  without  addition  of  either 
an  oxidising  agent  or  a  svdpliite  and  lime  or 
both.— F.  W.  A. 

Thio-ureas  of  the  anthraquinone  series  ;  Manufacture 
of .  Act.-Ges.  f.  Anilinfabr.,  Treptow,  Ger- 
many. Eng.  Pat.  12,237,  Mav  18,  1914.  Under 
Int.  Com-.,  Oct.  13.  1913.  Addition  to  Eng. 
Pat.  8917  of  1911,  dated  June  30,  1913. 

See  Fr.  Pat.  470.562  of  1914  ;  this  J.,  1915,  171. 

Sulphurised  dyestuffs  ;  Manufacture  of .  Act.- 
Ges.  f.  Anilinfabr.,  Treptow,  Germanv.  Eng. 
Pat.  15,752,  Julv  1,  1914.  Under  Int.  Conv., 
Oct.  23,  1913.  Addition  to  Eng.  Pat.  3060, 
Feb.  12,  1913. 

See  Ger.  Pat.  282,103  of  1013  ;  this  J.,  1915,  710. 

i  Azo  dycsiuffs  insoluble  in  icatcr  ;  Manufacture  of 
.      A.    G.   Bloxau!,   London.      From  Chem. 

'  Fabr.  Griesheim-Elektron,  Frankfort,  Germanv. 
Eng.  Pat.  12,820,  May  25,  1914.  ]_ 

See  Fr.  Pat.  472,889  of  1914  ;    this  J.,  1915,  486. 

Alizarin  ;    Manufacture  of .     A.   G.   Bloxam, 

London.    From  Chem.  Falir.  Griesheim-Elektron, 
Frankfort,Germany.Eng.Pat.  16,859,  July  15, 1914. 

See  U.S.  Pal.  1,150,1.52  of  1915  ;    preceding. 

!   Dyes  of  the  triphenylmethane  series  ;  Manufacture  of 

'       new .  P.  A.  Xewton,  London.  From  Farben- 

1  fabr.  vorm.  F.  B.aver  und  Co.,  Leverkusen, 
Germany.    E'lg.  Pat."  13,604,  June  4,  1914. 

See  Ger.  Pat.  278,423  of  1913  ;   this  J.,  1915,  273. 


Chrome-dyestuffs ;     Manufacture  of- 


Farbw. 
vorm.  Meister.  Lucius,  und  Briining,  Hoechst. 
Germany.  Eng.  Pat.  13.843,  June  8,  1914. 
Under  Int.  Conv.,  Nov.  5,  1913. 

See  Fr.  Pat.  472,737  of  1914  ;    this  J..  191.5,  486. 

Chrome-mordant  dyestuffs  ;    Yelloic and  process 

of  making  same.  H.  Wagner,  J.  Erl)er.  and 
E.  HotTa.  Assignors  to  Farbw.  vorm.  Meister, 
Lucius,  und  Briining.  Hoechst,  Germanv;  U.S. 
Pat.  1,149.231,  Aug.  10,  1915.  Date  of  appl., 
July  6,  1914. 

See  Fr.  Pat.  472,737  of  1914  ;    this  J.,  1915,  486. 

Arylidn-anthraquinonesulphonic  acids ;  Manufac- 
ture of  new .    Farbw.  vorm.  Meister.  Lucius, 

mid  Briining,  Iloechst,  (ierniany.  I'^ng.  Pat. 
14,809,  June' 20,  1911.  Under  Int.  Conv.,  Aug. 
25,   1913. 

.See  Fr.  Pat.  473,904  of  1914  ;    this  .L,  1915,  709. 

Triarylmcthane  dyestuff.  R.  Gartner,  Elberfeld, 
and  (;.  Kohres.  Leverkusen,  Germanv,  A.ssignors 
to  Svnthetic  Patents  Co..  New  York.  U.S.  Pat. 
l,149,575,Aug.lO,1915.Dateofappl.,June2,1914. 

See  Ger.  Pat.  278,423  of  1913  ;   this  J.,  1915,  273. 

Azo  dyestuffs.  A.  Blank,  C.  Heidenreich.  and  J. 
Jansen.  Leverkusen,  Germany,  Assignors  to 
Svnthetic  Patents  Co.,  Xew  York.  U..S.  Pat. 
l,'l50,656,.Vug.l7,1915.  Date  of  appl.,Apr.4, 1914. 

See  Ger.  Pat.  276,140  of  1913  ;   this  J.,  1914,  855. 
Trisazo  dyestuffs  ;  Claret-red  ■ 


.  F.  Klingemann, 
Mainkur,  o'ermanv,  .Vssignor  to  Cassella  Color 
Co.,  New  York.  U.S.  Pat.  1.150,825,  Aug.  17, 
1015.    Date  of  appl.,  Oct.  8,  1914. 

See  Eng.  Pat.  6900  of  1914  ;   this  J.,  I9I5,  829. 
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Cl.    v.— fibres  ;    TEXTILES  ;    CELLULOSE  ;    PAPER. 


[Sept.  30,  1915. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Wonl ;      Tensile    strength    and    elasticity    of . 

R.  F.  Miller  and  W.  D.  TaUman.    J.  Agric.  Res., 
1915,  4,  379—390. 

The  authors  refer  to  some  previous  work  on  the 
subject  and  discuss  from  a  mathematical  stand- 
point the  probable  error  in  the  determina- 
tions, or  the  deviation  of  the  measurements  tor  a 
single  fibre  from  the  mean  obtained  for  a  muuber 
of  fibres.  The  quality  of  a  fabric  depends  upon 
the  tensile  strength,  i.e..  the  breaking  stress 
divided  by  the  cross  section  of  the  fibre.  The 
latter  was  measured  by  a  microscope  fitted  with  a 
micrometer  eyepiece,  and  the  former  by  a  fibre- 
testing  machine"  (.1.  M.  Matthews,  "  Tlie  Textile 
Fibres,"  1904,  pp.  272 — 274),  the  accuracy  of  the 
measurements  being  increased  by  employing  an 
optical  method  of  reading  the  scale.  A  fibre  was 
put  between  the  jaws  of  the  machine  and  a  force 
of  10  dgrms.  applied  to  remove  the  crimjj  from  the 
fibre.  A  reading  was  taken,  a  force  of  15  dgrms. 
apphed  and  then  5  dgrms.  at  a  time  till  the  fibre 
passed  the  elastic  limit.  Force  was  applied 
gradually  till  the  fibre  broke,  and  its  diameter  was 
then  measured.  Tests  were  made  of  the  breaking 
stresses,  diameters,  tensile  strengths.  Young's 
moduU,  and  elastic  limits  of  fibres.— W.  C.  H. 

-for    liahilit>/    to    stain 


Mineral   oils  ;     Testing  ■ 

fabrics.    T.  T.  Grav.    Oil,  Paint,  and  Drug  Rep., 

Aug.  9,  1915. 
To  ascertain  the  liability  of  oils  to  stain  textile 
fabrics,  it  is  proposed  to  expose  pieces  of  tape, 
treated  with  the  oils,  to  the  light  from  a  Cooper- 
Hewitt  quartz  lamp,  using  a  standard  oil  for 
purposes  of  comparison.  HaU  an  hour's  exposure, 
at  a  distance  of  six  inches  from  the  lamp,  was 
found  to  be  sufficient  to  develop  a  stain  with  oils 
likely  to  discolour  fabrics. 

Production    of    alcohol    from    ivood.        Hagglund. 
See  XVIII. 

South  African  sheep  dips.     See  XIXb. 
Patents. 

Resistance  of  cloth  to  u-earing  :    Process  for  testing 

.       R.    B.    Ransford,    London.       From    L. 

Cassella  und  Co.,  Frankfort,  Germany.  Fug.  Pat. 
4820,  Feb.  24,  1914. 
TtrE  cloth  is  treated  so  that  the  interior  portions 
and  surface  become  uniform,  and  is  then  tested  on 
a,  scraping,  rubbing,  grinding,  or  beating  machine. 
Samples  may  be  prepared  by  suitable  combination 
of  the  following  processes  :  (A)  thoroughly 
wetting,  drying,  and  evenly  pressing  ;  (b)  boiling 
with  water  alone  or  water  containing  small 
quantities  of  alkalis,  acids,  glycerin,  sulpholeates, 
etc.,  then  drying,  and  if  necessary  pressing  ; 
(c)  treatment  with  alcoholic  or  ethereal  liquids 
or  hydrocarbons,  and  drying  ;  (d)  mechanical 
treatment,  followed  by  pressing.  The  res\ilts 
obtained  by  treating  the  sample  for  an  hour  with 
alcohol,  immersing  in  water  at  80'  to  90°  C.  for 
half  an  hour,  drying,  and  pressing,  and  then 
testing  on  a  scraping  machine,  were  more  in 
agreement  with  the  actual  quality  of  the  cloth  due 
to  the  presence  of  added  matter  and  with  practical 
wearing  tests  than  those  given  by  the  dynamometer 
method.— F.  W.  A. 

Textile  fabrics  ;  Process  for  rendering  — ■ —  relatively 
non-inftamni'Me.  J.  W.  Banister  and  C.  A. 
Rittel,  Manchester.  Eng.  Pat.  1744,  Feb.  3,  1915. 

Wool  or  cotton  fabrics,  flannelette,  etc.,  are 
rendered  relatively  non-inflammable  by  immersion 
in  a  solution  in  water  or  other  volatile  solvent  of 


approximately  equal  amounts  of  Epsom  salts 
and  borax,  with  or  without  the  addition  of  other 
materials  such  as  soda,  farina,  ammonium 
sulphite  or  phosphate,  etc.  (Reference  is  directed 
in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the  Patents 
and  Designs  Act,  1907,  to  Eng.  Pat.  1458  of  1900.) 

— F.  W.  A. 

Bast  of  the  linden  or  lime-tree  and  willow  for  the 

manufacture   of  webs;     Treatment   of .      A. 

Waganoff,  Petrograd.  U.S.  Pat.  1,149,876, 
Aug.  10,  1915.  Date  of  appL,  Feb.  6,  1915. 
The  bast  is  boiled  in  an  alkaline  liquid  and  the 
ends  of  the  separate  short  bast  films  are  cemented 
together  to  forur  a  long  film,  which  is  then  sub- 
divided into  strips  or  flat  threads  ;  alternatively 
the  bast  is  Ijoiled  a  second  time  in  a  closed  vessel 
containing  a  2 — 3°o  solution  of  sodium  silicate 
for  15 — 30  mins.  and  the  softened  bast  subdivided 
into  elementary  fibrils.  The  strips,  threads,  or 
subdivided  fibrils  are  then  spun  alone  or  in  com- 
bination with  other  textile  fibres  and  used  for  the 
manufacture   of   webs   on  looms. — J.  F.  B. 

Acetylcellulose  ;    Manufacture  of  solutions  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen,  Germany. 
Eng.  Pat.  14,042,  June  10,  1914. 

Acetylcellulose,  of  the  type  which  is  soluble  in 
acetone,  is  dissolved  in  a  fully  hydrogenated 
monocyclic  ketone,  e.g.,  cyclohexanone,  %vith  or 
without  the  addition  of  ethyl  acetate  or  other 
suitable  solvent  or  diluent. — J.  F.  B. 

Paper-making  machine.  W.  E.  Sheehan,  Albany, 
N.Y.  U.S.  Pat.  1,150,630,  Aug.  17,  1915.  Date 
of  appL,  Apr.  28,  1913. 
In  order  to  prevent  the  adhesion  of  the  moist  paper 
to  the  press  rolls  of  the  paper-machine,  these  rolls 
are  perforated  and  covered  with  a  closely  fitting 
homogeneous  fibrous  material,  and  a  current  of  air 
is  forced  through  the  perforations  of  the  roll  so  as  to 
form  an  air  cushion  between  the  covering  and  the 
web  of  paper. — J.  F.  B. 

Gas-tight  memhranc,  and  method  of  producing  the 
same.  Deutsche  Gasgliihlicht  A.-G.  (Auerges.), 
Berlin.  Eng.  Pat.  14^230,  June  12,  1814.  Under 
Int.  Conv.,''Aug.  6,  1913. 

See  Fr.  Pat.  473,421  of  1914  ;    this  J.,  1915,  545. 

Textile  fabrics  ;    Process  for  ungumm,ing  - 


Meister,  Basle,  Switzerland.  Eng.  Pat.  17,941, 
July  29,  1914.   Under  Int.  Conv.,'Sept.  27,  1913. 

See  Fr.  Pat.  470,128  of  1914  ;  this  J.,  1915,  24. 
Reference  is  directed  in  pursuance  of  Sect.  7, 
Sub-sect.  4.  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  2213  of  1914. 

Viscose  ;   Preparation  of for  the  production  of 

artificial  threads  and  other  structures.  H.  Lange 
and  G.  Walther,  Crefeld,  Germanv.  Eng.  Pat. 
12.822,  Mav  25,  1914.  Under  Int.  Conv.,  June  19, 
1913. 

See  Fr.  Pat.  473,256  of  1914  ;    this  J.,  1915,  546. 


Pyroxylin  bodies;    Formation  of .     E.  C.  R. 

Marks,  London.  From  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.,  U.S.A.  Eng. 
Pat.  24,033,  Dec.  14,  1914. 

See  U.S.  Pat.  1,135,026  of  1915  ;  this  J.,  1915,  606. 

Cellulose   or   half -stuff ;     Opcning-up   treatment   of 
wood   and   similar   crude    vegetable  fibre  for   the 

preparation  of .  C.  G.  Sehwalbe,  Eberswalde, 

Germany.    Eng.  Pat.  18,199,  Aug.  1,  1914. 

See  Ger.  Pat.  282,050  of  1913  ;   this  J.,  1915,  656. 
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Sulphite  cellulose  :    Process  of  }ililis)nfi  the  onjanle 
OS  tccll  as  the  hiorganic  coiislituents  of  the  waste 

liquor  produced  by  the  boitiiuj  of .      R.   W. 

Strehlencrt.  Nol,  Sweden.  Assignor  to  A.  H. 
Kiaer  ami  ("o.,  Ltd.,  Glomniiniii'.  Xorwav. 
U.S.  Pat.  1. list. 120,  Aug.  10,  Iltlo.  Date  of 
appl.,  Aup.  12,  1912. 

See  Ger.  Pat.  200,090  of  1912  ;  this  J.,  1913,  1101. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

P.\TENTS. 

Dyeing,  washing,  ami  similarh/  treating  textile 
material.i.  J.  R.  Fouhis.  Binclev.  Eng.  Pat. 
14,198,  Dec.  17,  19U. 

The  flow  of  liquid  in  niai-bines  used  for  the 
treatment  of  textile  materials,  is  controlled  by  a 
four-way  valve  operated  mechanically,  l)y  which 
the  liquid  is  diverted  for  equal  periods  in  various 
«lirections  ;  tlie  device  assists  tlie  production  of 
level  shades  in  dyeing. — F.  W.  A. 

Skein-i/arn  ;    Deince  for  Ket-treairtieni  of .     C. 

Obser  and  L.  Ilwass.  Crefeld,  Germany.  Eng. 
Pat.  14.082.  June  18,  1914.  Under  Int.  Conv., 
June  18.  1913. 

iN^apparatus  for  the  wet-treatment,  of  hanks  of  yarn. 
an  interchangeable  frame  is  provided  with  upper 
and  lower  supporting  arms  (4',  4")  for  the  lianks, 


adjustable  relatively  to  one  another  ;  the  arms 
are  bent  upwards  or  downwards  at  right  angles  at 
their  ends,  and  are  attached  to  upper  and  lower 
bars  (5  and  0)  respectively,  both  bars  being 
connected  by  means  of  a  tension  device  (7)  with  a 
common  central  bar  (3)  for  operating  and  rotating 
the  frame. — F.  W.  A. 

Ice  colours  on  artificial  silk  ;  Process  for  producing 
.  Cliem.  Fabr.  Griesheim-Elektron.  Frank- 
fort. Germany.  Eng.  Pat.  17,272,  July  21,  1914. 
Under  Int.  Conv.,  Feb.  16,  1914. 

Artificial  silk  is  passed  through  water  at  60°  C, 
impregnated  with  a  solution  of  an  arylide  of  2.3- 
hydroxynaphthoic  acid  at  30^ — -40^  C,  and  treated 
with  a  diazo,  tetrazo.  or  diazo-azo-compound  which 
does  not  contain  a  sulphonic  acid  group. — F.  VV.  A. 

Dyeing  and  like  apparatus.    F.  Riley,  Bury.    Eng. 
Pat.   17,517,  July  24,   1914. 

To  avoid  loss  of  dye-liquor  when  suction  or  pressure 
is'applied  in  apparatus  for  dyeing  cops,  cheeses,  etc., 
in  which  the  direction  of  flow  is  reversed  at  short 
intervals,   the  suction  pipe   is  provided   with  an 


intercepting  device  consisting  of  a  vertical  cylindri- 
cal chamlier,  the  top  of  which  is  connected  to  the 
vacuum  chamber  ;  a  pipe  for  dye-liquor  enters  the 
chamber  at  the  bottom  an<l  extends  upwards,  the 
open  end  having  a  baflU>  lixed  over  it  or  a  valve  in  it, 
and  the  lower  end  being  perforated  to  allow  the 
return  of  the  collected  liquor  when  the  How  is 
reversed. — F.  W.  A. 

Artificial  silk  and  other  ihreads  ;    Apparatus  for 

treating    [dycitig,     etc.] .      Courtaulds,    Ltd., 

London,  and  Jl.  IJnfoot,  Braintree.     Eng.  Pat. 
18,556,  Aug.  11,  1914. 

Thk  dyeing,  sizing,  or  other  similar  treatment  of 
artificial  silk  or  other  threads  is  carried  out  in  an 
apparatus  in  which  the  threads  pass  from  a  let-oft 
lieam  direct  to  a  take-up  beam,  the  treatment 
being  effected  by  surface  contact  of  the  threads 
with  a  roller  rotating  in  a  l)ath  of  the  liquor 
employed.  The  threads  are  dried  by  passing  over 
a  heated  cell  of  large  s\irface  so  shaped  that  the 
threads  only  gradually  make  contact  with  it. 
Provision  is  made  for  moving  the  threads  in  and 
out  of  engageiuent  with  the  rotating  roller  and  the 
heated  cell  simultaneously  wth  the  starting  ami 
stopping  of  tlie  take-up  beam. — F.  Sp. 

Dyeing-machine  ;   Circulating .    W.  W.  Sibsou 

and   T.   ^yisop,   Assignors  to   The  Philadelphia 

Drving  Machinery  Co.,  Pliiladelphia,  Pa.     U.S. 

Pat.  1,150,300,  Aug.  17,  1915.     Date  of  appl., 

Nov.  28,   1914. 

A    PERPOKATED     plate     Supported     on     brackets 

attached  to  the  cover  of  the  main  dyeing  chamber, 

lias  side  and  end  walls  which  extend  downwards. 

the    side    walls    supporting    perforated    bars    of 

V-shaped     cross-section,     arranged    so    that    the 

article  supported  oniy  makes  contact  with  their 

outer  edges. — F.  W.  A. 

Dyeing,  hleaching,  ivashing,  scouring,  and  siibjecling 

to  like  processes  hanks  of  yarn  ;   Machine  for . 

E.    Kruse,    Langerfeld.    Germany.       U.S.    Pat. 
l,150,085,Aiig.l7,1915.  Dateofappl.,Nov.l3,1914. 

A  SIACHINE  for  dyeing,  etc.,  hanks  of  yarn  is  pro- 
vided with  a  carriage  moving  over  the  vat  and 
vertical  frames  carrying  the  lianks,  the  frames 
engaging  holders  which  are  guided  in  a  circular 
path  independently  of  the  direction  iu  which  the 
carriage  moves. — F.  W.  A. 

Calico  printing;    Method  of  preparing  etched  steel 

rollers    for .        J.    Hug.    .Mulliouse,   Alsace, 

P.  Teis.sere,  Loerrach.  Germany,  and  II.  Wutz, 
Mulhouse,  Alsace.  Eng.  Pat.  3355,  Feb.  9,  1914. 
Printing  rollers  are  coated  whilst  wet  with  a 
sensitised  emulsion,  and  rotated  vertically  in  a 
current  of  warm  air.  A  strengthened  film  larrying 
the  drawing  to  be  reproduced  is  applied  to  the 
surface  of  the  roller  after  oiling  with  parall'Di  oil. 
After  exposing  and  developing,  the  roller  is  burnt 
in  or  baked  in  the  usual  manner,  and  then  etched 
in  stages  ;  after  each  stage  the  roller  is  cleaned, 
rolled  in  with  a  greasy  ink  upon  a  slightly  arched 
elastic  table,  powdered  with  asphalt,  and  baked. 
^  — F.  W.  A. 

Finishing  of  materials  dyed  irilh  rat  colours.    R.  B. 

Ransford,  London.     From  L.  Cassella  und  Co., 

Frankfort,   Germanv.     Eng.   Pat.    17,31.8,  July 

21,  1914. 

The  bleeding  of  material  dyed  with  vat    colours, 

noticed  on  washing  in  a  strongly  alkaline  ))ath, 

is  due  to  the  reducing  effect  of  the  dextrin,  glucose, 

etc.,  in  the  finish.    It  is  prevented  by  the  addition 

to  the  finish  of  sulphates,  chlorides,  and  nitrates 

of    the    heavy    metals,    chromates,    bichromates, 

chlorates,  bromates,  and  certain  nitro  compounds, 

e.g.,   nitrobenzenesulphonic  acid   or   nitrotoluene- 

sulphonic  acid. — F.  W.  A. 
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Dyeing  skins,  hairs,  and  the  like  ;  Process  for . 

Act.-Ges.    f.    Anilinfabr.,    Treptow,     Germany. 

Eng.  Pat.   12,644,  Mav  22,   1914.     Under  Int. 

Com-.,  Dec.  20,  1913. 
See  Fr.  Pat.  472,702  of  1914  ;    this  J.,  1915,  489. 


Furs  :    Treatment  of  - 


■for  dyeing.    E.  B.  Eans- 


ford,  London.   From  L.  Cassella  und  Co.,  Fraixk- 
fort,  Gennany.    Eng.  Pat.  13,470,  June  2,  1914. 

See  Ger.  Pat.  272,736  of  1913  ;   this  J.,  1914,  641. 

Azo  dyestuffs  on  the  fibre  :  Proeess  for  producing 
.  Act.-Ges.  f.  Anilinfabr.,  Treptow,  Ger- 
many. Eng.  Pat.  15.059.  June  23,  1914.  Under 
Int.  Conv.,  Dec.  31,  1913. 

See  Ft.  Pat.  473,441  of  1914  ;   this  J.,  1915,  489. 

Bye  vats.  A.  Kluge,  Brooklyn,  X.Y.,  U.S.A.  Eng. 
Pat.  20.501,  Oct.  5,  1914.  Under  Int.  Conv., 
Oct.  4,  1913. 

.See  U.S.  Pat.  1.121,023  of  1914  ;  this  J.,  1915.  76. 
Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  7911  of  1887. 

Dyeing  or  like  frames.  Klauder-Weldon  Dyeing 
Machine  Co.,  and  J.  Benosch,  Amsterdam.  N.Y., 
U.S.A.  Eng.  Pat.  24,029,  Dec.  14,  1914.  Under 
Int.  Conv.,''Dec.  13,  1913. 

See  U.S.  Pats.  1,120,644  and  1.120,645  of  1914  ; 

this  J.,  1915,  75. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;   NON- 
METALUC  ELEMENTS. 

NUrogen  monopoly  in  Germany.    Pharni.  J.,  Sept. 

11,  1915. 
The  "  North  German  General  Gazette  "  states 
that  the  production  of  nitrogen  compounds  in 
Germany,  particularly  sulphate  of  ammonia  and 
cyanamide,  has  been  considerably  increased  during 
the  course  of  the  war,  and  that  the  sale  prices  of 
nitrates  have  been  lower  than  the  cheapest  prices 
in  the  past  ten  years.  It  is  now  feared  that  on 
the  conclusion  "of  peace  the  newly  developed 
German  industry  may  be  confronted  with  such 
foreign  competition  that  only  a  German  national 
monopoly  would  be  able  to  withstand  the  onslaught 
of  world-united  competitors.  It  is  stated  that  the 
whole  of  the  producers  and  exporters  of  Chilian 
nitrate  are  (or  were)  proposed  to  be  combined  in 
the  form  of  a  trust  company  in  London,  with  a 
share  capital  of  £2,000,000,  and  that  the  export 
duty  on  the  Chilian  produce  would  be  reduced  by 
50%,  and  the  production  raised  gradually  from 
2,500,000  tons  per  annum  to  5,000,000  tons,  a 
guarantee  to  be  given  to  the  State  of  Chili  against 
any  loss  by  the  English  and  French  Governments. 
Tn  addition,  the  North-Western  Cyanamide  Co., 
which  is  declared  to  be  in  close  relations  with  the 
English  munitions  industry,  controls  1.000,000 
horse-power  in  Scandinavia,  with  plant  capable  of 
producing  annuallv  a  toimage  of  nitrates  equal 
to  that  of  Chili  before  the  war.  It  is  said  that 
alreadv  before  the  war  negotiations  were  proceed- 
ing between  this  company  and  its  subsidiaries — 
the  English  interests  in  the  Chilian  industry  and 
American  groups  which  have  secured  control  of 
comprehensive  water  powers  in  America  and 
Canada  for  the  extension  of  the  production  of 
nitrates — with  the  object  of  constituting  a  world- 
wide trust.  It  is  therefore  considered  that  the 
most  effective  counter  measure  to  proposals  of  the 
kind  set  forth  lies  in  the  grant  to  the  Federal 
Council  of  authorisation  to  create  at  any  time  a 
monopoly  in  nitrogenous  compounds,  which  would 


place  the  Council  in  possession  of  a  ready  weapon 
which  would  deter  even  the  strongest  trust  from 
venturing  upon  a  violent  commercial  invasion. 
(See  also  this  J.,  1915,  353.) 


Potash;   The  world's  supply  of . 

Institute,  London,   191 J 


The  Imperial 


The  value  of  the  potash  salts  imported  into  the 
United  Kingdom  in  1912  and  1913  was  as  follows  : — 
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Indian  potassimn  nitrate  

Foreign  potassium  nitrate   

Other  foreign  potassium  salts  , . 


£ 

44,244 

172,946 

014,077 


£ 

50,631 

184,-335 

025,834 


About  90%  of  the  total  quantity  of  potash  salts 
produced  in  Germany  is  used  in  agriciilture.  The 
cost  of  production  of  various  potash  salts  from  the 
Stassfurt  deposits  (see  Emslie,  this  J.,  1909,  393) 
in  1913  was  :  kainite  7s.  2d.,  potassium  cliloride 
61s.  lOd.,  potassium  sulphate  89s.  Id.,  and  manure 
salts  42s.  per  ton.  In  1904  potash  deposits 
were  discovered  at  Niederhriick  in  Alsace  :  in  1910, 
37,000  tons  of  crude  salts  was  extracted,  and  iu 

1913,  350,341  metric  tons,  from  twelve  mines. 
The  deposits  cover  an  area  of  7  sq.  miles  a.nd  range 
in  tliickness  from  6  to  30  ft.  :  tlie  average  depth 
of  the  workable  deposits  is  2100  ft.  The  sources  of 
potash  most  Ukely  to  prove  competitors  of  the 
Stassfurt  deposits  when  prices  again  fall  to  their 
normal  level  are  the  potash  deposits  of  Spain  and 
India,  and  the  giant  seaweeds  of  the  Pacific  coast 
of  the  United  States.  The  Spanish  deposits  (see 
this  J.,  1915,  809)  offer  one  of  the  most  promising 
fields  for  the  supply  of  potash  minerals  that  has 
been  recorded  for  many  years  past  ;  near  Suria, 
where  most  of  the  prospecting  has  been  done,  they 
resemble  the  Stassfurt  deposits,  and  it  Ls  probable 
that  the  bottom  of  the  deposits  has  not  yet  been 
reached.  In  India  potash  beds  occur  in  the  Mayo 
salt  mine  at  Kheura,  Punjab.  The  chief  potash 
minerals  are  langbeinite  (K2S04,2Mg.S04)  and 
sylvite.  Average  samples  from  the  Pharwala- 
Sujowal,  Buggv.  and  Nurpur  seams  contained 
respectively  8  0,"  11  9,  and  11-3%  K.  The  depo.sits 
have  never  been  worked  for  potash  salts,  and,  owing 
to  the  dift'erence  in  mineralogical  composition, 
the  methods  of  treatment  now  employed  in  Europe 
will  probably  not  be  applicable.  The  potassium 
nitrate  exported  from  India  is  obtained  mostly  from 
nitre-earths,  i.e.,  the  soUs  of  old  village  sites. 
In  1912,  the  exports  amounted  to  12.806  tons, 
value  £205,600  ;  in  1913,  15,234  tons,  value 
£237,581  ;  and  in  1914,  14,157  tons,  value  £232,916. 
There  are  several  plants  on  the  Pacific  coast  of  the 
United  States  producing  dried  seaweed  for  use  as  a 
manure  in  place  of  low-grade  potash  salts.  In 
addition  several  experimental  plants — now  amal- 
gamated into  one  concern — have  been  working 
processes  for  the  recovery  of  potassium  salts, 
iodine,  and  other  by-products.  According  to  an 
official  estimate,  6,000,000  tons  of  potassium 
chloride  per  annum  could  be  obtained  from  the 
Pacific  coast  seaweeds  (see  Balch.  this  J.,  1910.  150  ; 
Cameron,  1912,  227  ;  1915,  869  ;  also  this  J., 
1912,1177;  1914,919).  Kelp  is  prepared  at  many 
places  on  the  Irish  coa.st,  and  seaweed  is  also  utUised 
for  the  production  of  potash  salts  in  Norway  and 
Japan.  The  exports  of  kelp  from  Ireland  amounted 
to  4719  tons,  value  £18,300,  in  1912.  and  3039  tons, 
value  £16,631,  in  1913.  The  annual  production  of 
potash  salts  (34 — 37%  K.O)  in  Norway  is  about 
1000  tons.  Other  sources  of  potash  referred 
to  are  salt  lakes  and  brines  (see  this  J.,  1912,  431  ; 

1914,  1101  ;  Norton,  1915,  869),  sea  water,  wood 
ashes  (see  Gimingham,  this  J.,  1915,  675).  hedge 
clippings  (see  Umuey,  this  J.,  1914,  1046  ;   Russell, 
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1914,  1210),  sunflower  stalks,  residues  from 
beet  snpar  nianufaclurc,  wool  suint,  and  insoluble 
potash  minerals,  such  as  felspar,  alunite,  etc.  (see 
fu.sliman  and  nul)bard,  this  J.,  1908,  500  ;   I'reus,   ' 

1911,  2S2  ;    Hart,  1911,  1379;    1915,  902;    l{o?s.    ' 

1912,  1077;    Oushnmn  and  Cogcesliall.   1915.   79; 
Wacaman,  1915,  293;    also   this  J..  1911,  1007). 
With   potash   salts  at  the   present  hiph   price,   it 
might  pay  to  recover  them  from  the  waste  liquors 
obtained  in  works  for  the  recovery  of  salt  from 
sea  water  sucli  as  exist  in   I'^ance,  Portugal,  the 
United  .States,  and  I  ndia.     Potash  is  recovered  from 
wool  suint  in  France,  Uelgiiun,  and  (iermany.   Tlie 
wool,  before    l)eing   scoured,  is  treated   willi    cold 
water,  tlie  brown  liquor  of  sp.  gr.  about  1'12  so   | 
obtained,  is  evaporated  in  iron  pans,  and  the  pasty   ' 
residue  is  calcined  in  a  reverberatory  furnace  or 
destructively  distilled  in  clay  retorts.     Potassium   , 
chloride   and    carbonate   are   recovered   from   the   ! 
charred   residue   bv   lixiviation.     It   is   estimated   : 
that  from  5000  to  iO.OOO  tons  of  potash  (KjO)  is 
produced    annually    from    this    source  ;      in    the 
Houbaix  district  of  France  alone,  potash  salts  to 
the  value  of  £100,000  per  annum  are  produced. 
(See  also  Phalen,  this  J.,  1911,  1204  ;    Cresswell, 

1915,  387).— A.  S. 

Polash  depoaila  in  Chili.  S.  Salcedo.   Eng.  and  Miu. 
J.,   1915,   100,  218. 

The  potash  salts  are  found  m  the  Province  of 
Tarapaca,  C'hili,  in  Pintados  and  Bella  Vista 
I^akes,  which  together  have  an  area  of  about 
100,000  acres.  Tlie  deposits  are  only  about  tliree 
miles  from  the  railroad  that  run.s  from  Iquique  to 
Lagunas.  The  potash  occurs  as  chloride  in  a  crust 
at  the  surface,  samples  of  which  vary  from  3  to 
36%  KCl.  The  density  of  the  bed  is  about  1-352 
and  the  average  tluckness  20  cm.  The  water  under- 
lying the  crust  contains  8  kilos,  of  potassium 
cUoride  per  cubic  metre  ;  when  the  salt  bed  is 
removed,  it  is  again  formed  in  eight  to  twelve  years. 
As  a  result  of  an  examination  of  the  deposits  in 
1905,  they  were  calculated  to  contain  over  2,000,000 
tons  of  Kf'l.  Analysis  of  representative  samples 
indicates  that  the  salts  present  are  KCI,  14-15%, 
NaCT,  51-45%,  Na^SO.,  29-39%,  NajCOs,  0-32%  ; 
CaS04,  0-93%.  Only  a  trace  of  magnesium  was 
found.  To  produce  a  commercial  product  con- 
taining up  to  90%  KCl,  succes.sive  lixiviations 
will  be  necessary.  i 

Bleaching  poirder  ;   Influence  of  phosphoric  acid  on 

the   determination   of  avtiilable   chlorine   in . 

E.  Kedesky.     Milt.  k.  Materialpriif.,  1914,   32, 
534—535.    J.  Chem.  Soc,  1915,  108,  ii.,  572. 

Bleaching  powder  alwavs  contains  a  small 
quantity  of  ferric  oxide,  and  this  interferes  with  the 
iodometric  determination  of  the  available  chlorine. 
When  the  sample  is  treated  with  hydrochloric  ^ 
acid  and  potassium  iodide,  the  ferric  oxide  is 
first  converted  into  ferric  chloride  which  reacts 
with  the  potassium  iodide,  liberating  iodine,  and 
thus  causing  the  rcsidt  for  available  chlorine  to  lie 
too  high.  The  addition  of  phosphoric  acid  or  sodium 
phosphate  prevents  the  action  of  the  ferric  salt  on 
the  potassium  iodide.  Hoxigh  has  shown  (this  J., 
1910,  594)  that  phosphoric  acid  prevents  the  action  j 
of  ferric  halides  on  permanganate. 

Iron  in  silicates  ;   Determination  of  ferrous 

titration  with  bichromate.      O.  L.  Barnebey. 
Amer.  Chem.  Soc,  1915,  37,  1829—1835. 

The  disturbing  influence  of  hydrofluoric  acid  on 
the  titration  of  iron  with  bichromate  may  Ije 
overcome  by  adding  boric  a^-id  to  the  ferrous  solu- 
tion (compare  this  J.,  1915,  737),  and,  in  the  method 
previously  given  for  the  analysis  of  silicates  {loc.  cif. ). 
bichromate  may  be  employed  instead  of  perman- 
ganate. Acids  reduce  the  seasitiveness  of  the 
terricyanide  test  for  ferrous  iron,  and  in  titrating 
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smaU  amounts  of  iron,  tliereforc,  the  concentration 
of  free  acid  should  be  low  (not  more  tlian  10  c.c. 
of  concentrated  hydrochloric  acid,  for  examph;, 
per  200  c.c).  Good  results  ni.ay,  however,  be 
obtained  in  tlie  presence  of  much  free  acid  by 
adding  ferric  cldoride  to  tlie  solution. — F.  SoDN. 

Hadioaciix'e  constituents  of  carnotite  ;  Ej:lraction  and 

separation  of  the .     II.  M.  Plum.     J.  Amer. 

Chem.  Soc,  1915,  37,  1797—1810. 
An  examination  of  commen-ial  methods  for 
separating  vanadium  and  uranium  from  carnotite 
led  to  the  following  modified  procetlure  for  re- 
covering these  elements  and  also  the  long-lived 
radioactive  constituents  of  the  ore.  One  kilo,  of 
concentrates  (from  carnotite  containing  vanadi- 
ferous  silicates)  was  boiled  for  several  hours  with 
2  litres  of  a  solution  containing  400  grms.  of  anhyd- 
rous sodium  carbonate,  the  liltered  solution  was 
concentrated,  to  precipitate  the  uranium  a?*  uranyl 
sodium  carbonate,  and  excess  of  sodium  carbonate 
recovered  from  the  liquor  Ijy  evaporation  and 
cooling  to  0^  C,  the  remaining  solution  being 
treated  by  known  methods  to  recover  the  vanadium 
present.  "  Tlie  ore  residue  was  boiled  for  8  hrs. 
with  400  c.c.  of  hydrochloric  acid,  diluted  with 
about  1  litre  of  water,  and  to  (he  filtered  and 
concentrated  solution  (containing  most  of  the 
radium,  actinium,  polonium,  and  radio-lead)  50  c.c 
of  1  %  bismuth  nitrate  solution  was  added  ;  the 
mixture  was  then  treated  with  hydrogen  sulphide, 
the  precipitated  sulphides  were  dissolved  in  nitric 
acid,  and  the  lead  (with  tlie  radio-lead)  was 
separated  as  sulphate  ;  polonium  was  carried 
down  with  the  bismuth  on  adding  ammonia.  The 
filtrate  from  the  sulphides  (after  expelling  hydrogen 
sulphide)  was  treated  with  3 — 4  c.c.  t)f  concen- 
trated sulphuric  acid  and  small  amounts  of  barium 
chloride,  and  the  radium-barium  sulphate  pre- 
cipitate, containing  actinium,  was  converted  into 
chloride  and  treated,  twice  successively,  with 
aluminium  nitrate  and  ammonia,  to  separate  the 
actinium.  The  residue  insolulde  in  liydrochloric 
acid  was  heated  for  a  day  with  200  c.c  of  nitric 
acid,  diluted  with  about  1  litre  of  \\ater,  which 
extracted  a  further  quantity  of  radium,  and  the 
residue  from  this  was  finally  treated  with  twice 
its  weight  of  sulphuric  acid,  diluted  with  an  equal 
weight  of  water,  and  heated  until  most  of  the 
acid  had  escaped  in  fumes.  The  ionium  was 
found  in  tlie  solution  obtained  by  treating  the 
resulting  mass  with  water,  and  was  separated  by 
adding  cerium  nitrate,  almost  neutralising  with 
ammonia,  and  precipitating  the  cerium  with  a 
large  excess  of  oxalic  acid,  the  process  being 
repeated  to  effect  a  more  perfect  recovery.  Over 
90  "o  of  the  radium,  50%  of  the  polonium.  52%  of 
the  actinium,  and  01  %  of  the  ionium  present  were 
extracted  and  separated. — F.  SODN. 

Radioactive    deposits ;    Volatilisation    of  extremely 

thin .    A.B.Wood.    Proc  Hoy.  Soc,  1915. 

A91,  543 — 500.  (See  also  this  J.,  1914,  1206.) 
The  active  deposit  of  thorium  B  (ol)tained  from 
radio-thorium)  is  best  collected  upon  a  jilatinum 
surface  or  on  quart/.;  nickel,  copper,  or  brass 
are  far  less  satisfactory.  When  heated  in  a 
silica  tube  placed  in  an  electric  furnace  at  1200°  C. 
for  00  min.,  96%  of  the  deposit  volatilises;  the 
remainder  is  removed  only  witli  extreme  ilillicuUy, 
probably  owing  to  the  penetration  of  the  platinum 
f oU  by ■  molecules  of  tlie  active  deposit.  The 
density  (thickness)  of  tlie  active  deposit  is  ex- 
tremely small,  from  1-5  xlO""  to  1-5  x  lO"  mole- 
cules per  sq.  cm.  of  platinum,  the  number  of 
platinum  molecules  in  a  surface  layer  Ijeing  about 
101^.  Concordant  results  were  obtained  only 
when  the  volatilisation  was  effected  without  an 
electric  field,  in  which  case  the  density  is  indepen- 
dent of  the  time  of  exposure  to  the  emanation. 
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In  an  electric  fielil  the  density  can  be  increased  to 
100  times  the  maximnna  found  without  the  field, 
but  the  results  were  very  variable.  Measurements 
of  the  rate  of  volatilisation  at  different  tempera- 
tures showed  that  it  decreased  rapidly  with  the 
time  of  heating,  particularly  at  high  temperatures  ; 
the  initial  rate  increases  very  rapidly  with  small 
increments  of  temperature.  The  rate  of  volatilisa- 
tion practically  conforms  to  the  law  of  the  rate  of 
emission  of  ions  from  a  heated  metal,  with  the 
exception  that  a  new  factor,  the  amount  of  active 
deposit,  is  introduced.  Volatilisation  is  much 
more  rapid  at  low  than  at  high  pressures  and  it 
begins  at  a  lower  temperature  ;  but  even  at  a 
pressure  of  3  mm.  of  mercury  at  1175^  C.  it  is  not 
complete.  The  behaviour  of  thorium  B  is  prob- 
ably typical  of  that  of  all  similar  constituents  of 
the  active  deposits  of  radium,  thoriiun,  and 
actinium. — E.  H.  T. 

Hydrogen  sulphide;  Oxidation  of by  bacteria. 

H.  C.  Jacobsen.  Folia  mikrobiol.  Holland. 
Beitr.  gesamt.  Mikrobiol.,  1914,  3.  J.  C'hem. 
Soc,  1915,  108,  ii.,  553. 

Hydrogkn  sulphide  is  oxidised  by  the  sulphur 
bacteria  and  by  the  thiobacteria  described  by  the 
author.  1 — 2  mgrms.  of  hydrogen  sulphide  is 
added  to  a  ciUture  solution  placed  in  an  Erlen- 
meyer  flask  provided  with  a  rubber  stopper 
carrying  a  fxmnel  and  bent  glass  tube.  After  one 
to  two  days  the  odour  of  hydrogen  si.dphide  has 
entirely  disappeared  ;  in  tlie  film  of  bacteria  a 
large  variety  of  the  latt«r  is  found,  together  with 
numerous  minute  globules  of  sulphur,  which, 
however,  are  not  deposited  within  the  cells.  When 
the  film  of  bacteria  has  been  formed,  the  amount 
of  hydrogen  sulphide  can  be  increased,  and  further 
oxidation  proceeds  briskly.  The  second  phase  of 
the  process,  the  oxidation  to  sulphuric  acid, 
requires  a  much  longer  time.  The  film  of  bacteria 
fulfils  the  function  of  oxygen-carrier  during  the 
oxidation  of  hydrogen  sulphide  to  sulphur  •  the 
bacteria  which  are  chiefly  found  in  the  crude 
cultures  belong  to  the  type  Thiobacillns  thiopanis. 
The  oxidation  of  hydrogen  sulphide  to  sidphuric 
acid  proceeds  quantitatively,  and  the  substance 
of  the  bacteria  is  formed  by  reduction  of  carbon 
dioxide.  In  the  second  phase  of  the  oxidation  the 
thiobacteria  are  autotrophically  nourished. 

Selenium     and     Icllurium  ;     Solutions     of- 


anhydrons  sulphuric  acid.  E.  Moles.  J.  Chim. 
Phys.,  1915,  13,  207— 21S. 

Cryoscopic  measurements  and  determinations  of 
electric  conductivity  seem  to  confirm  the  existence 
of  the  compound,  SeSO,,  in  solutions  of  selenium 
in  anhydrous  sulphuric  acid  (HjSOj).  \A"hilst 
with  crystallised  selenium  the  cryoscopic  data 
indicate  the  simple  molecule,  SeSOj,  the  results 
obtained  with  red  amorphous  selenium  point  to 
the  existence  of  (SeSOj),.  Concordant  results 
could  not  be  obtained  with  tellurium,  owing  to 
chemical  action,  tellurium  dioxide  and  sulphur 
dioxide  being  foi-med.  Selenium  and  tellurium  are 
only  slightly  soluble  in  anliydrous  sulphuric  acid, 
and  If  heat  be  applied  to  accelerate  solution, 
chemical  action  takes  place.  In  the  author's 
experiments  the  selenium  or  tellurium  was  dis- 
solved in  fuming  sulphuric  add  and  then  the 
calculated  quantity  of  water  or  dilute  acid  to 
yield  H^SO,  was  added.  (See  also  Llttmaun, 
this  J.,  1906,  693.)— A.  S. 

Red  phosphorus  :  Preparation  of  100  per  cent. . 

Reduction  of  haloyen  phosphide.  I.  Action  of 
mercury  on  phosphorus  halides.  L.  Wolf.  Ber., 
1915,  48,  1272—1280. 

Tht3  action  of  mercury  on  phosphorus  tribromlde. 
under  pressiire  and  at  medium  temperatures,  was 
in   accordance  with  the  equation,    2PBr3-l-3Hg  = 


SHgBr.j  +2P,  niercurous  bromide  being  probably 
formed   as  an  intermediate   product  :     at    higher 
temperatures    and    under    reduced    pressure    the 
reaction  was  reversed.     Pure  red  phosphorus  was 
prepared  by  heating  phosphorus  tribromlde  with 
mercury  in  a  sealed  tube  at  a  temperature  finally 
reaching    170°  C,    extracting    the    product    with 
ether,  heating  in  vacuo  to  expel  mercuric  bromide, 
heating  with  a   further   small   quantity   of   phos- 
phorous bromide  (to  convert  any  mercurous  into 
mercuric   bromide),   again  extracting  with   ether, 
and   volatilising  the  mercuric  salt  as  before.     A 
dark  residue,  becoming  clnnabar-red  on  cooling  and 
containing   99-83%   P.   was  obtained.     It  Ignited 
In  the  air  at  about  300^  C.  and  agreed  in  properties 
with   the   red   phosphorus   prepared    bv    Schenck 
I    (this  J..  1903.  494  ;    1904,  17),  except  that  it  did 
I   not  darken  ^^-lth  ammonia  (either  anliydrous  or  In 
solution)   or  plperldlne  and   reacted   less  readily 
I   with  caustic  potash  solution.     This  dilference  in 
;   behaviour  Is   considered   due   to   the  presence   of 
impurity,     probablv     colourless     phosphorus.     In 
Schenck's  product  "(see  Stock,  this  J.,  1908,  026). 
Phosphorus    trichloride    ^^as    also    attacked    by 
I   mercury,   but  mercurous  chloride  and  red  phos- 
j   phorus  were  the  final  products. — F.  Sodn. 

Determination    of    phosphoric    acid    in    vegetable 
substances,    especially    crojjs,    and  in  phosphates. 
1        Stutzer  and  Haupt.     See  XVI. 

I  Recovery  of  ammonium  molybdate  used  in  phosphate 
i  determinations.     Prescott.     See  XXIIl. 

Application  of  Stock's  reaction  to  the  volumetric 
determination  of  aluminium.  Kovscharova. 
See  XXIII. 

Patents. 

Waste   acid;     Dcnilralion   of .      C.    R.    Jahn, 

Schlebusch,     Assignor     to     Sprengstolf     A.-G. 

'        Carbonlt,     Hamburg.     Germany.         U.S.     Pat. 

l,149,585,Aug.l0,1915.  Dateofappl.,Oct.ll,1913. 

The  waste  acid  Is  distilled  and  the  vapours  are 
passed  over  the  .surface  of  water,  whereby  organic 
substances  are  deposited  and  a  portion  of  the 
nitric  acid  Is  absorbed.  The  main  unabsorbed 
portion  of  the  acid  Is  recovered  separately. — E.H.T. 

I    [Nitric  acid]  stills  ;    Apparatus  for  heating . 

F.  T.  Beers,  Barksdale,  Wis.,  Assignor  to  E.  I. 

du  Pont  de  Nemours  Powder  Co.,  Wilmington, 
!        Del.    U.S.  Pat.  1,149,711,  Aug.  10,  1915.     Date 

of  appl.,  June  3,  1914. 
The  still  is  provided  with  a  jacket  through  which  a 
i  heating  medium  may  be  circulated,  and  the  system 
•  Includes  a  pump  and  heating  de\'lce.  The  tem- 
I  perature  of  the  still  Is  controlled  by  a  by-pass 
]   for  the  medium  around  the  still. — F.  SODN. 

I   Nitric  acid  ;    Apparatus  and  method  for  producimj 

.    H.  D.  Rankin,  Pittsburgh,  Pa.,  Assignor 

I  to  Rankin  Process  Co..  Phoenix,  iVrlz.  LT.S.  Pat. 
1.150,786,  Aug.  17,  1915.  Date  of  appl.,  Sept. 
19,  1903. 
Compressed  air  Is  brought  Into  contact  with  a 
flame  produced  by  electric  discharges  in  a  vessel 
provided  with  a  head  or  disc  which  is  simul- 
taneously reciprocated  and  rotated.  Relatively 
stationary  terminal  points  on  the  disc  are  con- 
nected by  electric  conductors  to  a  high  tension 
Induction  coil,  thus  establishing  Independent  cir- 
cuits in  addition  to  the  primary  field. — E.  H.  T. 

Sulphur  burner.  A.  G.  Hinzke,  Rothscluld,  Assignor 
to    Valley    Iron    Works    Co.,    Appleton,    Wis. 
U.S.   Pat.    1,149.765,   Aug.    10,    1915.     Date   of 
appl..  May  7,  1914. 
A  VERTICAL  cylindrical  combustion  chamber,  con- 
structed  with   an   outer   metal   casing  and   Inner 
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lining  of  fuvlirick,  is  providoil  with  a  gns  outlet 
and  divideil  into  a  immber  of  suporposod  com- 
partments (eucli  witli  controlled  aii-  inlet)  by  a 
series  of  bvirner  trays  or  dishes,  tiie  edges  of  whicli 
extend  loosely  between  the  lini'S  of  fh'ebrick, 
spaced  from  the  inner  surface  of  the  casing.  The 
trays  Jiave  semi-circular  lines  of  perforations  near 
their  edges,  to  allow  the  overflow  of  material 
to  the  trays  beneath  and  the  passiigc  of  com- 
bustion products.  A  receptacle  for  the  supply  of 
sulpluir,  having  a  conical  bottom  portion,  with 
valved  discharge  opening,  extends  centrally  into 
the  upper  part  of  tlie  chamber,  so  as  to  receive 
lieat  fi"om  the  combustion  prod\icts,  and  dis- 
charges its  contents  into  the  uppermost  tray. 
'Hie  discharge  outlet  of  the  cliamber  may  com- 
municate with  a  supplementary  combustion 
chamber. — F.  Sodn. 

Hydrofluoric  acid;    Manufacture  of ■ 


.  P.  t;.  Toepfer,  Slilwaukec. 
Wis.  U.S.  Pat.  1,110.372,  July  13,  1915.  Date 
of  appl.,  Aug.  21,  1913. 

Quicklime  is  treated  with  wafer  in  an  inclined 
revolving  cylinder,  and  the  slaked  product,  which 
is  released  intermittently,  is  dried  by  exposure  to 
the  atmosphere  whilst  being  conveyed  to  a  screen. 
The  apparatus  includes  a  device  for  precipitating 
lime  powder  from  the  vapour  produced  in  the 
process. — F.  Sodx. 

Ammonia;      Manufaclurc     of - 


■  from  calcium 
cyanarnidc.  W.  H.  Landis.  Niagara  Falls, N.Y., 
Assignor  to  American  Cvanamid  Co.,  Nashville, 
Tenn.  U.S.  Pat.  l.M9,6o3,  Aug.  10,  1015.  Date 
of  appl.,  June  18,  1914. 

("omiKRClAL  calcium  cyanamide  is  heated  in  steam 
at  above  120°,  preferably  above  130°  C,  in  presence 
of  less  than  10%,  preferably  less  than  6%,  of  a 
salt  with  an  alkaline  reaction,  which  tends  to 
diminish  the  formation  of  dicyanodiamide. — E.H.T. 

Oxides  of  nitrogen  ;   Manufacture  of .     J.   Y. 

Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwlgshafen,  Germany.  Eng. 
Pat.  13,(587,  June  5,  1914. 

The  oxidation  of  ammonia  is  efl'ected  by  employing 
as  catalyst  an  oxide  of  a  metal  of  the  iron  group 
(especially  iron,  manganese,  eliromium,  or 
uranium),  or  more  than  one  of  such  oxides,  in 
separate  pieces  or  lumps,  which  are  preferablv 
heated  before  use  to  000° — 800°  C,  so  that  no 
sintering  or  local  fusioii  may  take  place  in  the 
contact  tube.  The  catalyst  may  be  prepared  by 
breaking  up  an  oxidised  melt  which  has  bceii 
allowed  to  solidify,  or  by  heating  hydroxides  or 
salts,  or  it  may  consist  of  superficially  oxidised 
spheres  of  metal.  Thin  layera  of  the  catiilyst 
should  not  be  employed.— F.Sodn. 

Oxides  of  nitrogen  from  atmospheric  air  ;  Mctlwd  of 

obtaining .     F.  I.  du  Pont,  Wilmington.  Del. 

V.S.  Pat.  1,147,150,  July  20,  1915.  Date  of 
appl.,  Sept.  28,  1012. 

Successive  volumes  of  a  mixture  of  oxygen  and 
nitrogen,  e.g.,  air,  are  independently  compressed 
within  a  long,  narrow  space,  and  each  volume  is 
allowed  to  expand  whilst  under  the  influence  of 
an  electric  arc  which  is  drawn  out  between 
a  stationary  point  and  a  point  moving  with 
the    advance   portion  of   the   expanding  gas,   the 


•  H.  B. 
Bishop,  Assignor  to  (ieneral  Chemical  Co.,  New- 
York.  U.S.  Pat.  1.150,415,  Aug.  17,  1915.  Date 
of  appl.,  Aug.  8,  1011. 

The  formation  of  the  hard  cake  of  calcium  sulphate 
which  is  produced  in  the  interaction  of  calcium 
fluoride  and  sulph\Mic  acid,  is  prevented  by  con- 
tinually breaking  up  the  entire  mass  of  the  reacting 
materialg. — E.  II.  T. 

Lime  ;  Hydrating  ■ 


current  being  so  adjusted  that  the  gas  is  heated 
almost  instantaneously  to  a  high  temperature, 
whilst  the  heat  is  simultaneously  converted  into 
mechanical  enei'gy. — F.  SuDX. 

Nitrogen;    Fi.vation    of by    means    of   fcrro- 

aluminium.  Hoc.  Gi^nerale  des  Nitrures,  Paris. 
Kng.  Pat.  42>;7,  JIarch  18,  1915.  Under  Int. 
Conv.,  April  4,  1914. 

Calcium  carbide  is  nddod  to  the  ferro-aluminium 
emploved  in  the  lixation  of  nitrogen  (see  Kng.  I'at. 
27,030  of  1913  ;  this  .1.,  1914.  540).  For  example, 
20  kilos,  of  carbidi'  (54%  CaCo)  per  100  kilos,  of 
ferro-aluminium  {42  "^  Al)  is  used. — P.  Sodn. 

yitridc  ;    Manufacture  of  double .     S.  Peacock, 

Chicago,  HI.,  Assignor  to  Agricultural  Research 
Corporation,  New  York.  I'.S.  Pat.  1,147,184, 
July  20,  1915.     Date  of  appl.,  Dec.  10,  1012. 

Briquettes  made  fi-om  a  mixture  of  quicklime 
and  carbon  are  heated  in  the  presence  of  hydrogen 
and  nitrogen,  so  as  to  decompose  the  double  nitride 
of  calcium  and  hydrogen,  which  is  formed,  yielding 
calcium  nitride  and  ammonia. — F.  Sodn. 

liadium  emanation  ;  Process  and  device  for  enriching 

or    activating    lir/%iids    or    gases    icith .     E. 

Schwarz,  Vienna.  Eng.  Pat.  18,023,  July  1 , 
1914.     Under  Int.  Conv.,  July  30,  1913. 

The  radio-active  substance,  which  may  be  either 
in  the  solid  or  dis.solvcd  state,  is  enclosed  in  a 
capsule  of  celhdoid,  or  similar  sviljstance,  and  this 
is  immersed  in  the  fluid  to  be  activated. — E.  H.  T 


Soltibte  salts  ;  Purification  of - 


J.  A.  Newby, 


Westminster,  and  C.  J.  i\iontgomery,  Dumfries. 
Eng.  Pat.  18,001,  Aug.  12,  1914. 

An  impure  salt  is  purified  by  washing  it  with  a 
pure,  saturated  solution  of  the  same  salt  in  presence 
of  a ,  current  of  minute  bubbles  of  air.  The 
operation  is  conducted  in  a  tank  provided  with  a 
mechanical  stirrer  ;  the  air  current  is  forced  in 
at  the  bottom  and  there  is  an  overflow  pipe  at  the 
top.— E.  H.  T. 

Acid    sulphates ;    Process   for    recovering   jwoducts 

[sulphur   dioxide   and   sulphites]  from .     G. 

Ilunnybun,  Huntingdon.  From  F.  J.  Stanes 
and  G.  S.  RogL^  5ladias,  India.  Eng.  I'at. 
18,605,  Aug.  12,  lOli. 
The  acid  sulphate  is  made  to  interact  with  healed 
sulphur  in  a  non-oxidising  atmosphere,  e.g.,  the 
substances  may  be  heated  together  in  a  closed 
retort  or  muffle.  The  liberated  sulphur  dioxide  is 
collected  and  the  residual  anhydrous  sodium 
sulphite  can  be  converted  into  bisulphite  by  treat- 
ment with  sulphurous  acid. — E.  11.  T. 

Salt;   Manufacture  of from  brine.     J.   Todd, 

Ramsey,  Isle  of  Man.  Eng.  Pat.  18,701, 
Aug.  -15,  1914. 
The  evaporating  pan  is  so  constructed  that  the 
furnace  gases  pass  from  the  flues  info  a  chamber 
at  one  side  of  it,  thence  through  pipes  extending 
through  the  pan  to  another  chamber  on  the  other 
side,  down  the  Hues  below  it,  and  finally  into  the 
chimney.  The  brine  may  be  preheated  by  passing 
it  through  pipes,  of  an  oval  or  flat  cross-section, 
in  the  furnace  or  furnace  flue. — E.  H.  T. 

Potash  and  structural  materials  ;  Process  of  making 

[froin    natural   cement    rock],    and    prodxtcts 

thereof.  A.  C.  Spencer,  Washington,  D.C. 
U.S.  Pat.  1,140..532,  July  13,  1915.  Date  of 
appl.,  Apr.  15,  1011. 
A  NATUTtAL  cement  rock  containing  potash  is 
disintegrated  and  heated  just  below  its  fusing 
temperature,  so  as  to  expel  most  of  the  potash, 
and  the  hot  plastic  residue  is  compressed  into 
blocks. — F.  Sodx. 
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Cl.    VIII.— glass  ;    CERAmCS. 


[Sept.  30,  1915. 


Leucitc    rock;    Treating jot   the   extraction    of 

alkali  and  alumina  contained  therein.  E.  E. 
Douehertv.  Bloomfield.  N.J.  U.S.  Pat.  1,148,156, 
July^27,  1915.  .Date  of  appl.,  Oct.  11,  1913. 
Sufficient  sxilphiiric  acid  is  added  to  leucite  to 
combine  with  the  liases  present,  and  the  mixture 
is  heated  in  the  presence  of  hydrochloric  acid  until 
most  of  the  water  has  been  expelled  and  the  mass 
has  become  pasty  ;  then  the  heat  is  increased  to 
drive  off  the  remainder  of  the  water  and  the 
hydrochloric  acid  (which  is  recovered  by  passing 
the  vapours  through  a  new  charge)  and  the 
soluble  sulphates  are  recovered  by  lixiviation. 

— F.  SODX. 

Phosphorus   pentachloride ;    Process    of   producing 

.     S.    Peacock,    Chicago,    111.,    Assignor   to 

Agricultural  Research  Corporation.  New  York. 
U.S.  Pat.  1.147,183,  Julv  20,  1915.  Date  of 
appl..  July  17,  1912.  Renewed  March  5,  1913. 
A  PHo.spn.\TE,  such  as  tricalcium  phosphate,  and 
an  alkali  chloride  are  heated,  under  reduced 
pressure,  in  an  atmosphere  free  from  oxygen,  at  a 
temperature  sufficient  to  produce  phosphorus 
pentachloride,  the  reaction  products  being  drawn 
off  as  they  are  formed. — F.  SODX. 

Salts  of  formaldehijde-suIpMirous  acid  loith   alum- 
inium    oxide;     Manufacture     of .     L.     G. 

Bleckwenn,  Hanover,  Assignor  to  Chem.  Faljr. 

von  Hevdon,  A.-G.,  Radebeul,  Germanv.     U.S. 

Pat.   1.149,712,  Aug.   10,  1915.     Date  of  appl., 

Jan.  11,  1915. 

Aluminium    oxide    (one    mol.)    is    treated    with 

formaldehyde    (one    mol.)    and    sulphurous    acid 

(one    mol.).     The    product    is    readily    soluble    in 

water,  gives  a  precipitate  of  aluminium  hydroxide 

when  treated  with  sodium  carbonate  solution,  and 

yields  sulphur  dioxide  with  strong  acids. — F.  SoDN. 

Air  liquefier  and  separator.  J.  F.  Place,  Glen 
Ridge,  N.J.,  Assignor  to  American  Air-Liquefv- 
ing  Co..  New  York.  U.S.  Pat.  1,146,020,  July 
13,  191.5.  Date  of  appl.,  Jan.  2,  1908. 
A  PIPE,  having  a  portion  coiled  so  as  to  form  a 
series  of  superposed,  inverted  cone  frustums, 
communicates  at  one  end  with  a  supply  of  com- 
pressed air,  and  at  the  other  with  a  distributor 
which  delivers  liquid  air  over  the  uiipermost  cone- 
shaped  coil  and  thence,  over  similar  distributors 
and  coils  below,  to  an  insulated  low-pressure 
liquid-air  evaporating  vessel,  a  liquid-air  jiressure- 
releasing  valve  being  fitted  in  the  pipe  between 
the  air  supply  and  the  distributor.  Each  dis- 
tributor is  constructed  with  radial  gTooves,  so 
that  the  liquid  air,  which  is  received  for  separation 
by  the  uppermost  distributor  from  an  outside 
source  and  also  from  the  lower  portion  of  the 
coiled  pipe  submerged  in  the  liquid  of  the  low- 
pressure  evaporator,  flows  uniformly  from  its 
periphery  on  to  the  upper  part  of  the  corresponding 
helical  coil.  The  apparatus  furnishes  nitrogen  gas 
and  hquid  oxygen. — F.  SODN. 

Nitrogen   and   carton   dioxide ;   Process  of  making 

.     R.    H.    Brownlee   and   R.    H.    Uhlinger, 

Assignors  to  Ajnerican  Nitro-Products  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,150.337,  Aug.  17, 
1915.  Date  of  appl.,  Aug.  18,  1913. 
Fuel  is  added  to  the  products  of  combustion  of  an 
internal  explosion  engine,  and  combination  of  the 
mixture  is  eflected  by  passing  it  through  a  mass  of 
highly  heated  refractory  material  to  produce  a 
maximum  amount  of  carbon  dioxide.  The  result- 
ing gases  are  passed  through  an  absorbing  medium 
to  absorb  the  carbon  dioxide  and  release  free 
nitrogen. — W.  G.  C. 
Nitric  acid  of  highest  concentration  ;  Manufacture  of 

.  Farbw.  vorm.  Meister,  Lucius,  und  Briining, 

Hoechst,  Germany.     Eng.  Pat.  13,842,  June  8, 
1914.     Under  Int.  Conv.,  June  21,  1913. 
See  Fr.  Pat.  472,775  of  1914  ;    this  J.,  1915,  491. 


Nitric  acid;    Manufacture  of .      F.   Raschig, 

Ludwigshafen,  Germany.    Eng.  Pat.  3208,  Feb. 
27,  1915.    Under  Int.  Conv.,  Feb.  28,  1914. 

See  U.S.  Pat.  1,130,104  of  1915  ;  this  J.,  1915,  423. 
Acetic  acid  from  acetylene  ;    Manufacture  of- 


Chem.  Fabr.  Griesheim-Elektron,  Frankfort, 
Germanv.  Eng.  Pat.  14,113,  June  11,  1914. 
Under  Int.  Conv.,  June  24,  1913. 

See  Ft.  Pat.  473,158  of  1914  ;   this  J.,  1915,  491. 


AmTnonia  ;    Produciiig  - 


F.  Haber,  Berlin,  C. 


Bosch,  and  A.  !Mittasch,  Assignors  to  Badische 
AjaUin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many. U.S.  Pat.  1,149,510,  Aug.  10,  1915. 
Date  of  appl.,  Jan.  30,  1912. 

See  Fr.  Pat.  439,261  of  1912  ;  this  J.,  1912,  721. 
Marine  jilants  ;    Process  of  treating  - 


[to  recover 
iodine,  etc.].  M.  P.  P.  Gloess,  Brest,  and  L.  P.  J. 
and  E.  R.  Darrasse.  Paris.  Eng.  Pat.  9775,  April 
20,   1914.    Under  Int.  Conv.,  June  27,  1913. 

See  U.S.  Pat.  1,103,283  of  1914  ;  this  J.,  1914,  920. 

Verein. 


Oxides  of  nitrogen  ;    Production  of  — 

Chem.  Fabriken  in  Mannheim,  Jlannheim- 
Wohlgelegen,  Germany.  Eng.  Pat.  12,600,  May 
22,  1914.    Under  Int.  Conv.,  May  28,  1913. 

See  Fr.  Pat.  472,567  of  1914  ;    this  J.,  1915,  492. 


Carbonate  of  magnesia  ;    Preparation  of- 


from 


mi^urals  containing  calcium  and  inagnesium. 
A.  Hambloch,  Andernach,  Germany,  and  S. 
Gelleri,  Budapest.  Eng.  Pat.  17,311,  July  21, 
1914.    Under  Int.  Conv.,  Dec.  24,  1913. 

See  Ger.  Pat.  280,738  of  1913;   tliis  J.,  1915,  492. 

Calcium  hypochlorite  ;  Manufacture  of .  Chem. 

Pabr.  Griesheim-Elektron,  Frankfort,  Germany. 

Eng.  Pat.   17,859,  July  28,   1014.     Under  Int. 

Conv.,  Nov.   11,   1913. 
See  Ger.  Pat.  282,746  of  1913  ;   this  J.,  1915,  715. 

Ozone  ;    [ZTse  of  chromium-iron  alloys  for  apparatus 

for  the]  production,  storage,  and  utilisation  of . 

Chem.  Fabr.  Grie.sheim-Elektron,  Frankfort, 
Germany.  Eng.  Pat.  14,448,  June  16,  1914. 
Under  Int.  Conv.,  June  16,  1913. 

See  Ger.  Pat.  274,872  of  1913  ;   this  J.,  1914,  790. 


Hydrogen  ;     Manufacture   of - 


K.    Schaefer, 


Charlottenburg,   Germany.      Eng.   Pat.    16,140, 
July  6,   1914. 
See  U.S.  Pat.  1,144,730  of  1914  ;  this  J.,  1915,  834. 

Manufacture  of  peat  fuel  and  ammonia  from  crude 
peat.     Eng.  Pat.  17,882.     See  IIa. 

Process    of  recovering    alkalis   from    cement-kilns. 
U.S.  Pat.   1,150,295.     See  IX. 

Electrolytic  cell.  Method  of  electrolysis  [of  alkali  and 
alkaline-earth  salts].  U.S.  Pats.  1,149,210  and 
1,149,211.   See  XI. 

Apparatus  for  producing  ozone  and  separating  gases. 
U.S.  Pat.   1,149,254.     See  XI. 


Vm.— GLASS;    CERAMICS. 


Glass  ;     Formula;   for 


Proc.    Institute   of 


CTiemistry,   1915,  Part  III. 

Satisfactory  reports  have  been  received  from 
manufactiuers  who  have  tried  the  formidse 
suggested  by  the  Glass  Research  Committee  (see 
this  J.,  1915,  424).  An  additional  formula  is 
given  tor  a  lead  glass  suitable  as  an  enamel  for 
sealing     iJlatLnum     into     soft     glass  : — Red     lead 
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(PbjOj)  55-3  parts  ;  saiul,  :i8  ;  pot-assiiim  carlion- 
ato,  9;  sodiiini  carbonate,  1-7  ;  nuiiiiitia,  1  ;  t-alciuiii 
iarl)onato,  1  part.  This  (;lass  has  a  very  h)\v 
fusing  point  and  joins  sati.sfailorily  to  soft  glass 
tubing. 


Cltii/ ;   liuliotuit  (tiiah/xis  of .   O.  Kallaunor  and 

J.  jrat.'jka.  Spri'chsaal.  1!11J,47,  I2:i.  .I.Cliom. 
Hoc,  litl-i.  108,  ii.,  57L'. 
AfoisTi'itE  ('/')  is  ostiinatod  by  drying  the  olay  at 
I  10  ' — rjO"  ('.  ;  thi>  day  is  thon  difffstod  witli  cold 
hydroclilorii'  acid  (1:1),  washed  witli  water,  and 
again  dried.  The  loss  in  weight  corresponds  with 
the  amount  of  acid-soluMe  substances  {I).  A 
portion  of  the  dried  clay  Ls  now  used  for  the  esti- 
mation of  the  loss  on  ignition  (^f), whilst  another  por- 
tion (2  grnis.)  i.s  heated  at  700 "  ('..  then  digesteil 
with  1.50  c.c.  of  hydrochloric  acid,  and  the  insoluble 
portion  (li)  collected  on  a  lilter  and  washed  with 
hot  water.  The  fdtrato  is  diluted  to  500  c.c,  and 
100  c.c.  of  this  solution  is  used  for  the  estimation 
of  the  soluble  silica,  iron  oxide,  and  alumina  (?«,)  ; 
t  he  amount  of  clay-.substance  (//)is  found  by  multi- 
plying the  sum  of  the  iron  oxide  ami  alumina  by 
2'>'.i'A.  The  insoluljle  residue  {!{)  is  treated  with 
hydrofluoric  acid  and  sulphuric  acid  ;  the  mixture 
is  heated  until  the  sulphuric  acid  has  been  expelled, 
and  the  dissolved  alumina  (m,)  is  estimated  l>y 
precipitation  with  ammonia;  its  weight  nuiltiplied 
by  .")-4ti  gives  the  quantity  of  felspar  (JJI).  If  tlie 
<lay  contain.s  an  appreciable  quantity  of  mica, 
]]ota.ssium  is  estimated  in  the  filtrates  from  the 
ahnninivun  hydroxide  precipitates,  m,  and  wi-^  ;  let 
the  amounts  of  K.O  be  h,  and  Ji,.  The  mineral 
constituents  of  the  clay  are  then  ('alculated  as 
follows  :  riav  substance "(//)  =2-5:{;5?ni — 21-50.5»j,  ; 
felspar  (///)  =  8-8S2H.,  —  2-728mj;  quartz  = 
(y)— [(/)-+- ((.')-f (0-861  x//)-f(0-9r)4x/F)j;  mica 
(/ 1')  =8-4!bi,— 4-237(12  4-3-907»i  J. 

P.\TENT.-;. 

Enamels  and  the  like  ;    Opaquing  composition  for 

.     .T.   Weber,   Essen.  (Jermany.     Xl.H.  Pat. 

l,150,4(57,Aug.  17, 1915. Pate  of  appl.,Jan.:il. 1912. 

.See  Fr.  Pat.  439,009  of  1912  ;    this  J.,  1912,  723. 

Enamels  ;    Opaquing  agents  for  the  production  of 

white .  I.  Kreidl,  Vienna.  U.S.  Pat.  1,150,772, 

Aug.  17,  1915.     Date  of  appl.,  Sept.  4,  1913. 

See  Fr.  Pat.  462,587  of  1913  ;    this  J.,  1914,  314. 


IX.— BUILDING  MATERIALS. 

Iron-Portland  cement   [sUuj  cement]   in  comjiarison 

irith    Portland    cement;     Ejcamination    of . 

-M.  Gary  and  H.  Burchartz.  Mitt.  Konigl. 
Materialpriifvmgsamt.  1915,  33,  29 — 34.  (See 
this  J.,   1909,  1250,  and  1912,  818). 

With  the  testing  of  the  10-year  old  briquettes 
thLs  research  lias  been  concluded.  Tables  are  given 
showing  the  complete  .series  of  tests. — T.  St. 

Portland    cements,    iron-Portland    cements,    blast- 
furnace  cements,    and   other  hi/draulic  cements  ; 

The  properties  of .      H.    Burchartz.     Mitt. 

Konigl.  Materialpriifungsamt,  1915,  33,  34—72. 

The  results  of  tests  of  the  samples  of  cement  com- 
pletely examined  during  1913  are  given  and  dis- 
cussed. The  report  contains  the  following  sets  of 
results  arranged  in  tabular  form  : — (1)  results  (jf 
the  physical  and  mechanical  tests  of  101  Portland 
cements,  22  iron-Portland  cements,  27  blast- 
furnai-e  cements,  and  20  various  cements  not 
included  in  the  previous  clas-ses  ;  (2)  results  of 
chemical  analysis  of  27,  18,  4,  and  14  .samples  of  the 
same  materials  respectively;  (3)  the  mean  results 
of  the  mechanical  tests  made  on  Portland  cement 


samples  for  ea(-l\  of  the  years  1909  to  1913 
inclusive  ;  (4)  the  limit  and  mean  percentages  of 
the  various  constituents  in  tlu^  four  clas.ses  of 
cements  ;  (5)  the  limit  and  mean  values  of  the 
results  of  mechanical  tests  made  on  the  samples 
of  the  four  classes  of  cements. — T.  St. 

Patents. 

Cement,  ores,  and  the  like;  Method  of  hurning . 

E.  C.  R.  Marks,  London.  From  (>.  Polysius, 
Dessau,  Germany.  Kng.  Pat.  17,145,  .Tuly  20, 
1914. 

i  HEAT-lNTERCHANOlNfi  bodies,  formed  of  iron,  are 
fastened  to  the  inner  wall  of  a  rotary  kiln,  parallel 
to  its  axis,  and  projecting  towards  the  centre. 
They  serve  to  take  up  heat  from  the  burnt  material 
and  transfer  it  rapidly  to  the  incoming  cooling  air. 
The  burner  nozzle,  extending  over  a  c-onsiderable 

I  section  of  the  cooling  zone  of  the  kiln,  is  sup- 
ported at  one  end  only  and  made  of  thin  sheet 
metal.— W.  C.  H. 

Cements  and  concretes.  E.  Longan  y  Senan,  Ayton.a, 
Spain.    Eng.  Pat.  17,750,  .July  27,  1914. 

Ce!MENTS  or  hydraulic  limes  containing  free  lime 
are  mixed  in  the  finely  ground  state  with  granite 
or  diorite  which  has  Ijeen  heated  for  at  least  2 
hours  at  about  1000°  0.,  and  converted  into  a  fine 
powder.  The  silica  in  this  product  is  (-.-ipabU;  of 
acting  on  the  free  lime,  and  the  setting  power  of 
the  cement  is  thereliy  improved.  The  heating 
may  be  carried  out  in  an  inclined  gas-heated  tube 
furnace.  In  making  concrele,  similar  granite  or 
diorite  is  calcined,  broken  into  small  pieces  about 
the  size  of  nuts,  moistened,  and  mixed  with  th(> 
improved  cement. — T.  St. 

Cement ;     Manufacture    of    magneaian  ■ .        E. 

Muller   and    E.    Eichert,    Frankfort,    Germany. 

Eng.  Pat.   17.829,  July  28,    1914.      IJmler  Int. 

Conv.,  Dec.  13,  1913. 
Burnt  magnesite  and  dry  unburnt  clay,  preferably 
a  fine-grained  clayey  marl  which  easily  softens  in 
water,  are  well  mixed  in  suitable  proportions  and 
finely  powdered  together,  the  necessjiry  quantity 
of  water  being  added  prior  to  use.  Finely  pow- 
dered potassium  salts  may  also  be  added. — W.O.H. 

Cement,  whiting,  Paris  tchite,  or  the  like;  Production 

of  coloured .     J.  C.  Pelton,  San  Francisco, 

Cal.,  U.S.A.  Eng.  Pat.  18,520,  Aug.  10,  1914. 
Commercial  iron  sulphides  is  made  into  a  paste 
with  sulphuric  acid,  and  the  paste,  after  dilution 
with  water,  is  allowed  to  soak  into  i-ement,  whiting, 
Paris  white,  etc.  The  soaked  product  is  then 
dried,  reburnt,  and  reground. — W.  C.  H. 

Cement-kilns  ;    Process  of  recovering  alkalis  from 

.    S.  B.  Newberry,  Bavbridge,  Ohio.     U.S. 

Pat.  1,150,295,  .Vug.  17,  1915.  Date  of  appl., 
March  14,  1913. 
Flue-dust  is  separated  from  the  sta<-k-ga.ses  of 
cement-kilns,  which  are  then  cooleil  by  contact 
with  heat-absorbing  surfaces  and  washed  with 
aqueous  liquid.  The  washed  gases  are  freed  from 
suspended  liquid  by  p.a.ssing  them  through  a 
porous  laver,  and  insolulile  matter  is  separated 
from  the  solution  of  alkali  .salts  thus  obtained  ;  the 
flue-dust  and  insoluble  matter  are  returned  to  the 
kiln,  and  part  of  the  solution  is  evaporated,  whilst 
the  remainder  is  returned  to  the  h(iuid  used  for 
washing  the  gases. — W.  C.  H. 

Cementitious     plastic      composition  ;      Method     of 

making  a .    .1.  II.  Amies,  Philadelphia,  l*a. 

U.S.  Pat.  1,150,481,  Aug.  17,  1915.  Date  of 
appl.,  Dec.  30,  1014. 

Quicklime  in  dry,  powdery  form  is  mixed  with 
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earthy  material,  and  water  is  added  to  slake  the 
lime.  When  the  heat  due  to  the  slaking  is  greatest, 
hot  liquid  pitchy  material  (four  parts  for  each  one 
part  of  quicklime)  is  added,  and  also  an 
additional  part  of  calcium  oxide  to  induce  granula- 
tion of  the  mass,  to  every  four  parts  of  which  about 
one  part  of  cement,  in  the  form  of  a  thin  mortar, 
giving  an  alkaline  reaction,  is  finally  added. 
During  the  various  steps  of  the  pi-ocess,  the  mass 
is  kept  continuously  agitated. — AV.  C.  H. 

Hoad  dust  ;    Process  for  binding .      H.   F.   T. 

Lindballe,     Skaarup,     Denmark.         Eng.     Pat. 

17,952,  July  29,  1914. 
A  MIXTURE  of  hygroscopic  salts  and  substances 
containing  sugar  is  used,  the  proportion  of  the 
former  sul>stantially  exceeding  that  of  the  latter, 
for  instance,  a  solution  of  100  lb.  of  sodium  chloride 
and  35  lb.  of  molasses  in  600  lb.  of  water. — W.C.H. 

Fire-proof  compositions.  W.  W.  Crawford,  West- 
minster.   Eng.  Pat.  18,439,  Aug.  8,  1914. 

About  82  %  of  finely  divided  silica  is  mixed  into  a 
stiff  paste  with  about  18%  of  refuse  oil  from 
mineral  oil  stills,  and  the  ndxture  heated  to 
2000°  C.  in  a  reducing  atmosphere  until  the  mass 
has  "  cUnkered."  .The  clinker,  which  contains  free 
carbon,  is  then  ground  to  a  powder,  mixed  into  a 
thick  paste  with  a  concentrated  solution  of  sodium 
silicate,  compressed  in  moulds,  and  dried.  To 
produce  bricks,  etc.,  capable  of  withstanding  the 
highest  temperatures,  about  15%  of  finely  divided 
tungstic  oxide  is  mixed  with  the  other  ingredients. 

— T.  St. 

Waterproofing  composition  [for  masonry] ;.    Plastic 

.      A.    C.   Horn,    New     York.      U.S.     Pat. 

l,149,519,Aug.l0,1915.Dateofappl.,Nov.l0.1914. 

A  COMPOSITION  wluch  readily  adheres  to  surfaces 
of  masonry  and  remains  plastic  for  an  indefinite 
period,  consists  of  slightly  \^^lcanised  Chinese 
wood-oil  of  a  "  heavy  fluent  consistency "  and  a 
pigment,  unafi'ected  by  sulphur. — W.  C.  H. 

Process  of  making  potash  and  structural  m-aterials 
[from,  natural  cement  roclc].  U.S.  Pat.  1,146.532. 
See  VII. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  carbides  and  their  catalytic  action  on  the  de- 
composition of  carbon  monoxide.  S.  Hilpert  and 
T.  Dieckmann.     Ber.,   1915,   48,  1281—1286. 

Ferric  oxide,  when  heated  in  the  presence  of 
carbon  monoxide  at  950°  C,  was  reduced  to 
metallic  iron,  but  the  metal  wp.s  not  carburised 
at  this  temperature  (compare  Hilpert  and  Orn- 
stein  ;  this  .1.,  1913,  698).  At  850°  C,  however, 
iron  carbide  was  formed,  and  rapid  separation  of 
free  carbon  commenced  when  the  carbon  content 
exceeded  6%  (the  approximate  proportion  present 
in  the  carbide,  FejC).  Separation  of  carbon  was 
not  observed  during  the  period  of  reduction,  nor 
during  initial  carburisation.  The  black  products 
containing  separated  carbon  were  found  to  lose 
their  magnetic  properties  at  about  200°  C,  like 
iron  carbide,  and  it  is  considered  that  the  carbides, 
rather  than  metallic  iron  or  free  carbon,  are 
responsible  for  the  catalytic  decomposition  of 
carbon  monoxide  into  carbon  dioxide  and  carbon. 
It  is  suggested  that  triferrous  carbide  is  first 
formed  and  converted  by  carbon  monoxide  into 
unstable  compounds  richer  in  carbon  (cf/.,  PejC 
or  FeC),  from  which  carljon  is  liberated,  forming 
triferrous  carbide  again.  The  idea  of  surface 
action  is  rejected,  smce  contact  poisons,  such  as 


ammonia,  have  no  effect  on  the  reaction.  The 
carbide  in  the  black  product  behaves  like  that  in 
tempered  steel  (Heyn  and  Bauer  ;  this  J.,  1906, 
987),  and  it  is  thought  that  in  both  cases  unstable 
carbides  are  present  (see  Kuff  ;  this  J.,  1912, 
233).— F.  SODN. 

Iron  ;    Rusting    of  - 


■  in  water  softened  by  the 
Permutit  process,  and  means  for  preventing 
rustinf/.  O.  Bauer  and  E.  Wetzel.  Mitt. 
Konigl.  ]Materialpriifungsam(,  1915,  33,  1 — 29. 

Corrosion  tests  were  made  with  plates  of  cast 
iron  and  mild  steel  in  distilled  water,  tap-water, 
and  tap-water  softened  by  means  of  Permutit. 
Busting  (loss  in  weight)  was  found  to  correspond 
with  the  amount  of  dis.solved  oxygen  in  the  water, 
and  this  was  greatest,  at  temperatures  above 
atmospheric,  in  the  softened  water.  Experiments 
with  added  sodium  sulphite  showed  that  the 
reaction  between  this  salt  and  the  dissolved 
oxygen  took  place  quantitatively,  but  that  at  the 
ordinary  temperature  the  reaction  was  very  slow. 
At  higher  temperatures  and  when  traces  of  copper 
salts  were  present,  it  was  considerably  accelerated. 
Tests  made  with  both  softened  and  imsoftened 
watei-s  to  which  sodium  sulphite  had  been  added, 
showed  that  the  addition  of  the  salt  prevented 
rusting  both  at  the  ordinary  temperature  and  at 
211°  C.  (20  atmospheres  pressure). — T.  St 

Steel   production    in    the    United    States   in    1914. 
Eng.  and  Min.   J.,   Aug.   14,    1915. 

The  American  Iron  and  Steel  Association  Bulletin 
No.  4  gives  the  production  of  steel  in  the  United 
States  during  1914  as  23,513,030  long  tons,  a 
decrease  of  7,784,844  tons  from  1913.  Of  the 
total,  69'2%  was  basic  (open  hearth)  steel,  and 
26-5%  was  made  by  the  Bessemer  process.  The 
production  of  "  electric  steel  "  amounted  to 
24,000  tons. 

Iron  and  steel  production  in   Canada.     Board  of 
Trade  J.,  Aug.  26,  1915. 

The  American  Iron  and  Steel  Institute  gives  the 
following  statistics  for  the  production  of  iron  and 
steel  in  Canada  during  1913  and  1914  : — 


Pig  iron    

Steel  ingots  and  castings 
Finislied  rolled  iron  and 

steel  

Forged  iron  and  steel  . . 
Cut  nails  and  wire  nails 


1913. 


Tons  of  2240  lb. 
1,015,118 
1,042,503 

967,097 
23,405 
67,857 


Tons  of  2240  lb. 
705,972 
694,447 

659,519 

8,138 

51,071 


The  production  of  pig  iron  during  the  first  half 
of  1915  was  306,825  tons,  compared  with  442,430 
tons  in  the  first  half  of  1914. 

Pig  iron  production  in  Germany.     Board  of  Trade 
J.,  Aug.  26,   1915. 

"  St.\hi,  und  Eisen  "  of  Aug.  5th  states  that  the 
production  of  pig  iron  of  all  kinds  in  Germany 
dm-ing  the  first  half  of  1915  amounted  to  5,534,337 
metric  tons,  compared  with  9,288,196  tons  during 
the  fii-st  half  of  1914. 

Antirnonial  gold  ores  from  the   Murchison  Range  ; 

Treatment    of .     H.    R.    Adam.     J.    Chem.. 

Met.,  and  Min.  Soc.  S.  Africa,  1915,  15,322—326. 

The  IMurchison  Range  (N.E.  Transvaal)  deposits 
consist  of  superficially  oxidised  stiljnite  in  quartz, 
the  gold  being  associated  chiefly  with  the  latter. 
Where  the  antimony  is  not  much  above  1  %,  the 
gold  can  be  extracted  with  fair  success  by  the 
usual  methods.  The  consumption  of  cyanide  is 
always  high,   as  antimony   sulphide   dissolves  in 
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alkuli,  and  addition  of  linio  oidy  increases  the 
con.suuiption.  Small-si-alo  tests  sliowed  that 
amalgamation,  followed  l)y  eoni'entration  and 
eyanidation  of  the  tailings,  would  give  an  extraction 
of  70 — 80%.  Experiments  made  with  a  view  to 
removing  tlie  antimony  from  higher-grade  stibnite 
ore  hy  volatilisation  as  trioxide  or  clUoride,  or  by 
leaching  with  alkali,  were  more  or  less  unsuccessful. 
Acid  flotation  tests  on  a  laboratory  scale  gave  the 
following  results  : — 


Middling  and 

Ore. 

Float. 

tailing. 

Percentage  o( 

Percentage  of 

total 

total 

Slieo( 
sieve. 

Au  dwt. 

Sb  %. 

Au. 

Sb. 

All. 

.Sb. 

roeab. 

—60 

80 

161 

7 

87 

04 

8 

—30 

6-7 

281 

39 

89 

62 

10 

slime 

30 

19-5 

20 

54 

77 

43 

— «0 

8-3 

3-7 

8 

80 

86 

17 

—60 

7-5 

7-2 

11 

63 

85 

23 

— 50-h90 

20-4 

3-5 

18 

87 

81 

7 

_B0 

206 

8-3 

35 

92 

62 

6 

Benjamin.  J.  Chamber  of  Mines,  W.  Australia, 
Sept.,  1914.  J.  Chem.,  Met.,  and  Min.  Soc. 
S.  i\irica,  1915,  15,  337—342. 

The  proportion  of  dissolved  and  undissolved  gold 
in  slime  residues  is  best  ascertained  by  filtering  and 
assaying  the  solution,  and  calculating  the  dis- 
solved gold  from  the  proportion  of  solution  to  dry 
slime.  The  undissolved  gold  is  fovmd  by  difference, 
after  determining  the  total  gold  content  in  the  dried 
material.  In  the  latter  assay,  the  usual  practice 
of  drying  the  pidp  over  a  fast  fire  leads  to  low 
results,  ascribed  chiefly  to  the  imperfect  removal 
from  the  sides  of  the  iron  dish,  of  incrustations 
containing  the  gold  from  the  more  concentrated 
solution  formed  during  the  later  stages  of  the 
drying.  The  error  is  largely  overcome  by  precipi- 
tating the  dissolved  gold  prior  to  drjing.  by 
adding  10  c.c.  of  5%  cuprous  chloride  solution 
per  kilo,  of  pidp.  After  thorough  stirring,  tlie 
mixture  is  evaporated  as  usual.  The  direct  deter- 
mination of  undissolved  gold  is  untrustworth\-, 
as  the  slime  cake  cannot  be  washed  absolutely 
free  from  soluble  gold. — W.  B.  S. 

Canadian  nickel  production.      Eng.   and  Min.   J., 
Aug.  21,  1915. 

The  world's  production  of  fine  nickel  in  1913 
approximated  34,000  tons,  of  which  the  Canadian 
ore  contained  24,838  tons  ;  the  ore  produced  by 
La  Societ<5  de  Nickel  of  Xew  Caledonia  and  refine<l 
in  Pranct;  contained  about  SOOO  tons  and  pro- 
duction in  Norway  amounted  to  400  ton,s,  tlie 
remainder  having  been  refined  in  Germany  from 
various  metallurgical  processes.     PracticaJly  all  of 


— W.  B.  S. 

Ciold    precipitation    on    paper    cathodes.     D.    Lay. 
Eng.  and  Min.  J.,  1915,   100,  276—277. 

Strips  of  smooth  paper,  2 — 3  in.  wide,  were  dipped 
in  melted  beeswax,  and  then  in  flake  graphite 
before  the  wax  had  solidified.  After  cooling,  more 
graphite  was  rubbed  on  imtil  the  surface  appeared 
highly  polished.  A  number  of  these  strips  were 
used  side  by  side  with  lead  cathodes,  for  the 
electrodeposition  of  gold.  The  coating  adhered 
flrnJy  to  the  paper  cathodes  ;  after  30  days' 
immersion,  they  gave  a  ringing  sound  when 
tapped  with  a  piece  of  metal.  The  chief  advantage 
claimed  for  this  form  of  cathode  is  the  purity  of 
the  bidUon  obtained  by  simple  incineration  and 
melting.— W.  R.  S. 

i-'old ;     Dissolved  in  slime  residue.      L.    R. 


t  he  ore  mined  in  Ontario  was  reduced  to  matte  and 
shipped  to  the  United  States  and  Great  Britain 
to  be  refined,  only  a  small  percentage  having  been 
refined  in  Canada. 

The  production  of  nickel  in  the  Sudbury  district 
— which  region  yields  73 "^  of  (he  world's  output  of 
nickel — is  closely  associated  with  that  of  copper, 
the  matte  produced  containing  about  50",',  Ni 
and  25%  Cu.  The  details  of  this  production 
for  1912  and  1913  are:— 


Ore  raised  from  minea   . . . 

Ore  smelted  at  mines 

Bes.seiner  matte  prodiieed 
Nickel  content  of  matte  . . 
Copper  content  of  matte  . 


1912. 


tons. 
737,656 
72.5,065 
41,925 
22,421 
11,116 


1913. 


tons. 

784,697 

823,403 

47,150 

24,838 

12,938 


The  largest  producer  of  nickel  is  the  Canadian 
Copper  Co.,  of  Copper  Cliff,  Ont.,  its  output  of 
matte  in  1913  having  contained  about  22,000  tons 
of  nickel,  which  was  principally  shipped  to  refiners 
in  New  Jersey.  The  Mond  Nickel  Co.,  of 
Coniston,  Ont.,  produced  matte  containing  2000 
tons  of  fine  nickel,  this  matte  l)eing  sent  to 
Swansea,  Wales,  for  refining. 

Under  the  metal  refining  act  of  1907,  extended 
in  1912  for  a  period  of  five  years,  a  bounty  of  (ic. 
per  lb.  is  i^aid  on  such  metal  in  cobalt  or  nickel 
oxide  or  metal  as  is  refined  in  the  Province  of 
Ontario.  The  oidy  company,  that  took  advantage 
of  this  law  during  1913,  in  respect  to  nickel,  was  the 
Coniagas  Reduction  Co.,  Ltd.,  of  St.  Catherine's, 
Ont.,  the  production  of  that  company  in  the  year 
having  been  149,045   lb.  of  metal. 


Nickel ;    Manufacture  of  — 
Comm.    Rept.   No.    187, 


-   in   Canada.      U.S. 
Aug.    11,    1915. 


The  Canadian  Smelting  and  Refining  Co.,  of  Orillia, 
Ontario,  has  commenced  to  smelt  and  refine  nickel 
from  ores  mined  in  the  .Sudbury  district,  about  200 
miles  distant.  A  small  quantity  of  the  metal 
liad  been  extracted  on  Aug.  3rd.  believed  to  be 
the  first  production  of  nickel  in  Canada. 

Zinc  ;   Induction  period  and  passiviti/  of .    M. 

Centnerszwer  and  J.  Drucker.  J.  Chim.  Phys., 
1915,  13,  162—195.  (See  this  J.,  1914,  753.) 
Zinc  is  rendered  passive  by  heating  in  vacuo  or  in 
hydrogen,  and  the  effect  seems  to  extend  beyond 
the  surface,  for  the  activation  induced  by  polishing 
with  emery  paper  is  less  than  in  the  case  of  zinc 
which  has  not  been  heated.  In  presence  of  ferrous 
sulphate  the  induction  period  is  shorter  and  the 
maximum  speed  of  solution  in  acid  is  greatly  in- 
creased. Amalgamated  zinc  is  passive  and  does  not 
dissolve  appreciably  in  .V/1  hydrochloric  acid. 
Active  zinc  exhiliits  a  .slightly  higher  potential 
than  passive  zinc  against  a  normal  calomel  elec- 
trode. Zinc  is  rendered  passive  by  anodic  polarisa- 
tion and  active  by  cathodic  polarisation  in  2N 
sulphuric  acid. — A.  S. 

Zinc  ;  Displacement  of  metals  from  solutions  of  their 

salts  by .     M.  Centnerszwer  and  .1.  Drucker. 

J.  Chim.  Phys.,  1915,  13,  196—206. 
E.\PEUlMENT.s  with  zinc  in  solutions  of  copper, 
<ol)alt,  and  nickel  salts  showed  that  the  induction 
I)eriod  is  much  shorter  than  in  the  case  of  the  action 
of  acids  on  zinc,  and  in  many  cases  it  can  be  observed 
only  with  verv  dilute  solutions.  .Sackur's  obser- 
vation (Z.  Elektrochcm.,  1904,  10,  841  ;  1908,  14, 
1)07 )  that  zinc  is  not  capable  of  displacingcopper  from 
solutions  of  complex  copper  cyanides  and  copper 
thiocyanate.  iron  from  iron  sulphate,  or  nickel 
and  cobalt  from  their  nitrates,  is  conflrnied.  This  is, 
however,  apparently  not  due  to  a  specific  action  of 
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the  anions,  for  experiments  with  nickel  sulphate 
solution  to  which  potassium  nitrate  was  added, 
showed  that  the  presence  of  NO '3  ions  is  without 
effect  on  the  displacement  of  nickel  by  zinc.  The 
displacement  of  copper  from  copper  sulphate  solu- 
tion by  zinc  is  governed  by  the  speed  of  diffusion 
of  the  dissolved  salt  from  the  solution  to  the  surface 
of  the  zinc,  and  hence  the  reaction  velocity  is 
directly  proportional  to  the  concentration  of 
copper  sulphate.  The  behaviour  of  zinc  in 
solutions  of  metalUc  salts  and  in  acids  is  explained 
as  follows  : — In  the  case  of  metallic  salt  solutions 
local  galvanic  elements  are  formed  shortly  after  the 
initial  deposition  of  metal  on  the  zinc.  The 
resistance  of  these  elements  is  very  low,  and  hence 
the  electrochemical  displacement  of  the  metal 
by  zinc  proceeds  with  high  velocity,  and  the  speed 
of  the  reaction  is  determined  by  the  rate  of  diffusion 
of  the  dissolved  salt.  In  the  case  of  acjds,  on  the 
other  hand,  bubbles  of  hydrogen  are  liberated  at  the 
surface  of  the  metal,  and  formation  of  local  gal- 
vanic elements  takes  place  only  as  a  result  of  the 
presence  of  impurities  in  the  zinc  or  liy  solution 
of  hydrogen  in  the  zinc  (compare  this  J..  1914, 
753,  and  preceding  abstract)  ;  both  of  these 
causes  act  very  slowly  and  hence  the  induction 
period  is  prolonged. — A.  S. 

Cold-worked  metals  ;    The  properties  of .    Part 

II.  Methods  of  measuring  small  changes  of 
density  produced  by  annealing.  R.  G.  Parker 
and  T.  M.  Lowrv.  Chem.  Soc.  Trans.,  191.5,  107, 
1160—1168. 

The  small  changes  of  density  produced  by  annealing 
have  been  measured  by  the  use  of  a  pyknometer 
or  a  dilatometer.  Silica  flasks,  5 — 7  c.c.  in  capacity, 
with  a  neck  1  mm.  in  bore,  were  used  as  pykno- 
raeters,  the  filling  liquid  being  either  ethylene  di- 
bromide  or  carlion  tetrachloride.  The  metals 
were  either  annealed  in  the  flasks  or.  at  higher 
temperatures,  in  silica  test  tubes  and  then  trans- 
ferred to  the  flasks.  With  silver-tin  dental  alloy, 
AgjSn,  the  annealing  at  100°  C.  was  complete  in 
2  hours,  but  a  further  and  larger  increase  of 
density  was  produced  at  350°  C.  Silver-cadmium 
alloy  (about  70  °o  fd)  behaved  similarly,  but  the 
changes  were  smaller.  The  density  of  copper  is 
reduced  by  filing,  but  the  density  is  partly  re- 
covered at  100°  C.  and  400°  C,  and  there  is  a 
stUl  further  gain  by  treatment  with  dilute  nitric 
acid.  With  the  dilatometer,  the  difficulty  of 
maintaining  a  sufficiently  constant  temperature 
has  been  overcome  by  taking  differential  observa- 
tions with  two  dilatometers,  one  containing  the 
metal  and  liquid,  and  the  other  liquid  alone, 
paraffin,  b.pt.  245°— 280°  C,  fractionated  from 
commercial  kerosene,  being  mostly  used.  For 
heating,  vapour  baths  of  alcohol,  water,  aniline, 
quinoline,  and  amyl  benzoate  were  used,  the 
use  of  a  dummy  dilatometer  being  equivalent  to 
controlling  the  temperature  within  about  0001°  C. 
An  example  is  given  in  detail  of  the  changes 
observed  by  the  use  of  the  dilatometer  during  the 
annealing  of  antimony  for  27  hours  at  100°  O.  ; 
the  percentage  change  in  volume  was  — 00672, 
corresponding  to  an  increase  of  densitv  of  -f00045. 

— B.  N. 

Zinc  production  in  Canada.     Board  of  Trade  J., 
Sept.  9,   1915. 

Bounties  on  a  sliding  scale,  not  exceeding  2  cents 
(Id.)  per  lb.,  will  be  granted  on  the  production  in 
Canada  of  zinc  from  Canadian  ores  when  the 
standard  price  in  London  (England)  falls  Ijelow 
£33  per  ton  of  2000  lb.  Such  zinc  must  not 
contain  more  than  2  %  of  impurities.  The  bounties 
will  not  be  pavable  on  zinc  produced  after  the 
expiration  of  tlie  war,  or  after  31st  July,  1917,  or 
on  zinc  contracted  for  by  the  Shell  Committee  at 


a  price  of  8  cents  (4d.)  or  over  per  lb.  The  total 
amount  of  l)ounty  paid  will  not  exceed  400,000 
dols. 

Although  Canada  possesses  many  deposits  con- 
taining zinc,  the  production  is  not  large  owing  to 
the  difficulty  of  extraction  from  the  ores. 
Pi'eight  duty  and  smelters'  charges  are  high. 
Most  of  the  ore  is  mined  in  British  Colunibia  and 
shipped  to  the  United  States  for  smelting.  The 
quantity  and  value  of  zinc  ore  produced  in  Canada 
during  tlie  last  three  vears  were  as  follows  : — 


Tons  of  2000  lb. 

Value  in  dola. 

1912 

6,415 

7,535 

13,140 

215,149 

400,000 
310,000 

1913 

1914 

The  following  statistics  show  the  values  of  the 
imports  into  Canada  of  zinc  and  zinc  manufactures 
from  the  countries  mentioned  during  the  two  vears 
ended  31st  :\rarch,  1013  and  1914  :— 


Year  ended 

31st  March. 

1913. 

1914. 

United  Kingdom    

dols. 
151,834 
539,926 
1,018 

26,278 

dok. 
137,342 
449,587 

France  

Germany 

1,239 
29,763 

Mineral    production    of   South    Africa.     Board    of 
Trade  J..  Sept.  9,  1915. 

The  total  value  of  the  mineral  output  of  the  Union 
of  South  Africa  for  1914  was  £45,366,224,  as 
compared  with  £52,924,990  in  1913. 

The  following  table  show.s  the  production  of  the 
chief  minerals  : — 


Gold  .... 
Silver'  . . . 
Diamonds 

Coal 

Coke    

Copper    . . 

Tin 

Asbestos . . 
Graphite  . 
Magnesite 
Lead    .... 

Salt  

Lime  .... 
Flint   


1913. 


£ 

£ 

37,374,553 

35,664,230 

115,822 

102,471 

11.389,807 

5,487,194 

2,240,458 

2,258,896 

15,862 

12,37- 

507,8.56 

692,355 

436,550 

311,391 

16,028 

20,087 

1,257 

970 

1,194 

1,451 

1,199 

1,396 

77,142 

67,648 

118,984 

109,041 

3,789 

2,508 

1914. 


•Contained  in  gold  bullion  and  base  metal  ores. 

All  diamond  mines  were  closed  down  at  the 
outbreak  of  the  European  war.  The  output  of 
gold  in  1914  represented  38%  of  the  world's 
production.  The  total  production  of  gold  in  the 
Union  of  South  Africa  since  1868,  when  gold  was 
first  discovered,  amounts  to  approximatelv 
£436,830.000  up  to  the  end  of  1914,  and  was 
practically  all  won  in  the  Transvaal. 

Mineral   resources   of  Columbia.     U.S.    Commerce 
Kept.,  Suppl.  No.  42b.  Aug.  20,  1915. 

The  total  value  of  minerals  exported  from  Car- 
tagena in  1914  was  ,$1,549,164,  of  which  two-thirds 
went  to  the  United  States.  The  exports  of  gold 
from  Cohimbia  were  valued  at  $5,122,224,  nearly 
one-fifth  tieing  from  Cartagena.  The  principal 
gold-bearing  areas  are  Choco,  the  Department  of 
Antioquia,  and  the  district  between  the  Cauea 
and  Magdalena  rivers.  Platinum  was  exported 
from  Cartagena  to  the  extent  of  9382  oz.,  valued 
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Patents. 


atccl  ;  ManufaHurc  of .     Roml)iwlier  HUtteii- 

werke.  and  J.  I.  Bronn,  IJoiiibach,  Oei'iuanv. 
Eng.  I>at.  23S.'>,  Jan.  1.  1914.  Addition  to 
Eng.  Pat.  2i>.05i  ot  1912  (this  J.,  1914,  3(50, 
and  1913,  947). 

Foil  introducing  a  special  elcuiont  into  steel  an 
alloy  of  tlie  element  with  refined  iron  is  used.  The 
present  modification  consists  in  adding  the  alloy 
after  it  has  been  allowed  to  cool,  instead  of  using 
it  in  the  molten  state  immediately  after  pre- 
[lai-ation. — T.  St. 

,      O. 


Silicon     steel     ahcels  ;     Manufacture     of  — 

Graef,  Bismarckhiitte,  Ciermany.  Kng.  Pat. 
13,703,  June  5,  1914. 

Silicon  steel  sheets,  for  use  in  electric  dynamos 
and  motors,  are  annealed  Ijofore  pickling.  After 
the  pickling,  which  is  elTected  in  warm  dilute 
acid  solution,  they  arc  washed  in  a  neutralising 
solution,  and  then  dried  hy  being  p.assed  through 
heated  rollers.  This  revei-sion  of  the  final  opera- 
lioiLS  Ls  stated  to  improve  the  magnetic  properties 
of  the  sheets,  the  permeability  being  increased, 
and  the  loss  due  to  hysteresis  reduced. — T.  St. 

Caat-iron ;  Process  of  trealiiii/  [removino  oxi/r/cn 
from]  — ■ — .  J.  E.  Johnson,  jun..  Now  York. 
U.S.  Pat.  1.150.201,  Aug.  17',  1915.  Date  of 
appl.,  Dec.  8,  1913. 

The  molten  metal  is  poured  into  an  electric 
furnace  and  heated  in  a  reducing  atmosphere  to 
a  higher  temperat\a'p,  to  cause  combination  of  the 
oxygen  with  the  other  impurities. — W.  B.  .S. 

[Tungsten]  wire;   Manufacture  of .     WostinK- 

house  .Metallfaden  Oliihlanipenfabrik  G.  m.  b.  H., 
Vienna.  Eng.  Pat.  12,358,  Mav  19,  1911. 
Under  Int.  Conv.,  May  20,  1913. 

iNciOTS  of  tungsten  or  other  refractory  metals  arc 
coated,  before  being  reduced  to  wire,  with  sulphur, 
selenium,  telluriiun,  or  other  suitable  material 
which  can  be  removed  subsequently  without 
leaving  a  residue.  Such  a  coating  serves  both  as 
a  lubricant  and  as  a  protector  against  oxidation. 
The  coating  may  lie  applied  by  exposing  the 
heated  metal  to  the  vapours  of  the  elements  or  to 
their  hydrides  ;  by  dipping  the  metal  in  a  bath 
of   the   molten  material  ;     by   passing   the   metal 


at  $.'{57,519  in  1914,  practically  all  of  which  went 
to  the  United  States.  Thei-e  is  al.so  a  small 
production  of  silver,  sjilt,  and  emeralds.  Petroleinn 
deposits  exist  in  the  .Siiui  lUvcr  district,  but  at 
present  there  are  no  producing  wells.  Coal,  iron,  ; 
and  copper  are  found  in  i>aying  quantities,  l)ut 
inade(iuat«'  facihlies  for  transportation,  laik  of 
capital,  and  absence  of  dcniand  account  for  the 
fact  that  they  arc  not  being  worked. 

Minerals  in  Portuynl.     ir.>S.  Comm.  Kept.  No.  192, 
Aug.    17,   1915. 

The  pi-oduction  of  tungsten  ore  in  Portugal  durint; 
1913  wa.s  753  tons,  valued  at  ilKi.OOO.  At 
present  there  are  twelve  jnoductive  mines,  the 
mrgest  being  the  Bori'alba  mine,  which  produced 
3til  tons  of  05%  ore.  The  output  of  copper  in 
1913  wa.s  547,510  tons,  the  mines  giving  employ- 
ment to  about  5000  people.  There  Wius  also  a 
small  output  of  tin,  lead,  iron,  and  coal.  The 
uranium  mines  in  the  (iuarda  district  produced 
1260  tons  of  ore  and  180  nigrms.  of  radium 
bromide. 

Delcnninalion  of  ferrous  iron  in  silicutcs  bi)  litrulion 
with  bichromate.    Barnebey.    See  VI 1. 

Cause  of  the  red  eoloralion  sometimes  optained  on 
deeomposinif  basic  slag  with  sulphuric  acid. 
Ditz.     See  XVI. 


thix)ugh  the  flanie  of  a  combustible  compound, 
such  as  the  hydride  ;  or  by  applying  the  element 
to  the  drawing  dies,  where  it  melts  and  coats  the 
wire.— T.  St. 

Tunijsicn  ;      Ucnderituj ductile.     ('.   Trenzen, 

Cologne,  Germany.     Eng.  Pat.  14,381,  Juno  15, 
1914. 

TuNOSTEN  in  the  form  of  crystalline  powder  is 
stirred  into  a  solution  of  alkali  nitrite  (40  grms. 
anhydrous  salt  in  100  c.c.)  and  heated  therein  to 
127"  (".  for  three  or  four  hours,  after  which  it  is 
washed  free  fi-om  alkali  compovuid  and  dried  on  a 
water  bath.  The  dry  powder  is  compressed  into  a 
slightly  coherent  bar.  and  consolidated  by  heating 
to  a  high  temperature  in  a  vacuum  or  in  an  ineri 
gas.  T'he  resulting  bar  is  very  ductile  and  can  be 
<lrawn  into  fine  wire. — T.  St. 

Tunysien, ;      Manufacture     of    pure     ductile- 


Gliihfadenfabrik  Aarau  A.-G.,  Aarau,  Switzer- 
land. Eng.  Pat.  23,190,  Dec.  3,  1914.  Under 
Int.   Conv.,  Jan.   15,   1914 

I'URE  tungsten  powder  is  placed  in  a  vertical  tube 
of  graphite  or  hard  carbon,  and  this  is  surrounded 
by  two  concentric  cylinders  which  are  heated  to 
liright  incandescence  by  an  electric  current.  The 
furnace  is  enclosed  above  and  below  l)y  suitable 
blocks.  When  the  tungsten  is  melted  to  a  per- 
fectly fluid  mass,  the  cylinders  are  lifted  clear, 
and  this  movement  is  caused  automatically  to  stop 
the  current,  and  to  allow  cold  compressed  air  to 
impinge  on  the  graphite  tube  from  two  laterally 
placed  funnels.  The  tungsten  is  thereby  very 
rapidly  cooled  and  is  thus  rendered  perfectly 
malleable  and  tluctile. — T.  St. 

FiUtmenl  ;  Ductile  - 


.  O.  i\I.  Thowless,  Newark, 
N.J.  U.S.  Pat.  1,149,701,  Aug.  10,  1915.  Date 
of  appl.,   March  20,   1914. 

Refractory  metal  is  flashed  on  a  metal  core, 
«hich  is  then  removed.  The  tube  of  refractory 
metal  remaining  is  reduced  to  ji  smaller  diameter, 
and  then  made  to  serve  as  the  core  for  the  deposi- 
tion of  more  metal.  The  product  is  healed  and 
worked  until  it  becomes  a  substantially  solid  body, 
and  is  finally  reduced  to  a  filament. — T.  St. 


Eleelroplatinf)    wire  ;     Apparatus  for  - 


V.   F. 


Feeny,  London.  From  Fabr.  Elektr.  Ziinder 
G.  m.  b.  H.,  Koln-Niehl,  Germany.  Eng.  Pat. 
13,099,  June  5,   1914. 

The  wu'e  is  passed  through  the  electroplating  bath 
in  the  form  of  a  continuous  spiral  around  two 
vertical  rolls,  which  serve  as  cathodes  to  connect 
th(,'  spirals  to  the  battery.  To  prevent  the  anode 
metal  from  being  deposited  on  the  rolls,  protective 
glass  walls  are  provided,  perforated  and  fitted 
with  glass  guides  to  allow  the  passage  of  the  wire. 

— W.  O.  C. 

All<ali    metals;      Eleclrolyiic    production     of - 


J.  V.  .Tohnson,  London.  Prom  Badische  Anilin 
und  .Soda  Fabrik.  Ijudwigshafen,  Germany. 
Eng.  Pat.   17,703,  July  27,    1914. 

In  the  production  of  alkali  metals  by  the  electro- 
lysis of  molten  hydroxides,  hydroxyl  ions  arc 
liberated  at  the  ivnoile.  and  combine  together  to 
form  water,  which  reacts  with  the  alkali  metal  and 
iliminishes  the  yi<'I<l.  If  the  alkali  wliich  has 
taken  up  water  is  i-eplaced  contiiuiously  by  fr(;sh 
anhydrous  alkali,  (.'if  her  by  means  of  a  pipe  leading 
to  the  cell  on  the  cathode  side,  or  by  an  opening  in 
the  lower  part  of  the  cell,  the  yield  of  alkali  metal 
is  increased. — W.  G.  C. 

Sulphides   or  suljihide   ores  ;     I'rocess  for   treat! ny 

metallic .      VV.  .M.  Ilooton,  Burton-on-Trent. 

Eng.  Pat.  18,007,  July  30,  1914. 

Ikon   pyrites,   etc.,   is  heated   to   750' — 1000°  C, 
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and  treated  witli  steam  in  a  vertical  furnace,  the 
process  being  continuous.  Sulphur  first  distils  off 
in  the  upper,  cooler  part  of  the  furnace,  and  con- 
denses in  a  channel  at  the  upper  end,  where,  m  the 
molten  state,  it  forms  a  seal.  The  lower  end  of  the 
furnace  is  closed  by  a  water  seal  where  the  treated 
ore,  which  is  very  porous  and  free  from  sulphur, 
is  dra^\Ti  off.  Steam  is  blown  into  the  furnace  by 
a  pipe  near  the  bottom,  and  the  gaseous  products, 
hydrogen,  hydrogen  sulphide,  and  sulphur  dioxide, 
are  drawn  off  tlu'ough  a  pipe  situated  a  little  way 
above.  The  mixed  gases  pass  over  bog  iron  ore, 
where  reaction  between  the  hydrogen  sulphide  and 
sulphur  dioxide  is  initiated.  The  sulpliur  thus 
produced  is  removed  by  condensation,  the  cooled 
gases  being  passed  over  cold  bog  iron  ore  to  remove 
any  remaining  hydrogen  sidphide,  and  then 
through  an  alkali  solution  to  remove  sidphur 
dioxide.  The  I'esidue  consists  of  hydrogen  of  a 
high  degree  of  purity. — T.  St. 

Sulphide  ores  ;  Separation  of  mixed .    Minerals 

Separation,  Ltd.,  London.  Eng.  Pat.  S746, 
June  14,  1915.     Under  Int.  Conv.,  June  19,  1914. 

In  the  flotation  separation  of  mixed  sulphides 
(pyrites,  galena,  and  blende),  the  sUme,  etc.,  is 
agitated  ^vith  water  containing  in  solution  01  to 
10%  of  a  sidphide  of  an  alkali  (sodium  sulphide) 
or  of  an  alkaline  earth,  \vith  or  mthout  a  frothing 
agent.  The  solution  is  preferablv  heated  to  I'O" — 
140°  F.  (55°— 60"  C).  The  addition,  in  certain 
cases,  of  about  01  to  0-5%  of  sodium  carbonate, 
and  in  others,  of  a  small  quantity  (01%)  of 
potassium  bichromate,  is  advantageous. — T.  St. 

Metals  from  their  ores  or  other  metal-hearing  material; 

Method  of  reducing .     E.   MUhngton,   Bor- 

rowash,  and  Kittel  and  Co.,  Ltd.,  London. 
Eng.  Pat.  20,832,  Oct.   10,  1914. 

Finely-divided  metal-bearing  ore,  magnetically 
separated  iron  ore,  mill  scale,  or  other  metal- 
bearing  material,  is  mixed  with  coal,  coal  dust, 
charcoal,  or  other  form  of  carbon,  and  a  flux,  the 
mixture  is  stamped  or  pressed  into  briquettes  with 
the  aid  of  tar  or  pitch,  and  coked  at  700 — 850°  C. 
The  briquettes  are  speciaUy  suitable  for  subse- 
quent treatment  in  an  electric  smelting  furnace. 

— A.  S. 

Slimes  and  colloidal  masses  ;   Trealment  of and 

recovery  of  the  metalliferous  coidenis  of  ores, 
tailings,  iniddiings,  and  concentrates.  A.  A. 
Lockwood,  Merton  Park,  Surrey.  Eng.  Pat. 
174,  Jan.  5,  1915. 

The  selective  and  segregating  action  of  coUoidal 
and  greasy  substances  such  as  mica,  schist,  asliestos, 
shale,  colloidal  siUca,  etc.,  when  these  are  associated 
with  metalliferous  particles,  is  destroyed  by  passing 
the  concentrate  or  sUme  through  a  mass,  preferably 
moving,  of  coarsely  ground  particles,  preferably  of 
a  silicious  nature.  The  most  efficient  size  of  the 
particles  is  determined  by  experiment  in  each 
particular  case. — T.  St. 

Furnace ;     Metallurgical .       G.     C.     Carson, 

Denver,  Colo.  U.S.  Pat.  1,149,495,  Aug.  10, 
1915.     Date  of  appl.,  Jan.  15,  1907. 

A  REVERBERATORY  fumacc  has  storage  bins  above 
its  roof,  and  lateral  passages  leading  from  the  bins, 
through  which  the  ore  descends  into  the  furnace, 
forming  a  lining. — W.  B.  S. 

Alloy  ;    Noble .      E.   Haynes,   Kokomo,   Ind. 

U.S.  Pat.  1.150,113,  Aug.  17,  1915.  Date  of 
appl..  May  10,  1915. 

An  alloy  of  cobalt,  chromium,  and  iron  in  which 
the  proportions  of  cobalt  and  iron  exceed  5  and 
10%  respectivelv. — W.  B.  F.  P. 


Zinc  ores  ;    Electric  reduction  of  - 


W.   McA. 


Johnson,  Assignor  to  The  Continuous  Zinc 
Furnace  Co.,  Hartford,  Conn.  U.S.  Pat. 
l,150,271,Aug.l7,1915.Dateof  appL,Oct.l7,1912. 

Sulphates  present  in  the  calcined  ore  are  reduced 
to  siflphides,  copper  is  reduced  to  the  metallic 
form,  and  iron  to  a  mixture  of  metalUc  iron  and 
ferrous  oxide  ;  the  zinc  compounds  are  then 
reduced  electrically  and  the  zinc  is  distiUed. — W.P.S. 

[Zinc]   suljMde    ores ;     Method   of  smelting  ■ 


H.  L.  Dohertv,  New  Y^ork.  U.S.  Pat.  1,150,841, 
Aug.  17,  191!5.  Date  of  appl.,  Apr.  20,  1911  ; 
renewed  Jan.  19,  1915. 
The  oxidation  of  zinc  sulphide  and  reduction  of 
the  oxide  are  effected  in  a  single  furnace,  the  heat 
required  for  reducing  the  oxide  being  obtained  by 
burning  the  finely  divided  sulphide  while  suspended 
in  an-,  and  by  the  combustion  of  the  waste  gases 
from  the  retorts. — W.  E.  F.  P. 


Ores  ;    Device  for  treating  [leaching']  ■ 


J.   A. 


Fleming,  Globe,  Ariz.  U.S.  Pat.  1,150,669,  Aug. 
17,  1915.    Date  of  appl.,  Oct.  5,  1914. 

A  REVOLVING  drum  has  an  outer  casing  with  hollow 
trunnions  and  an  inner  receptacle  with  double 
perforated,  walls  between  which  a  filtering  medium 
is  inserted.  Coarsely  crushed  ore  is  introduced  into 
the  inner  chamber  and  treated  with  a  solvent  by 
means  of  a  pipe  passing  through  one  of  the  trun- 
nions. The  metal- bearing  liquor  is  dra\^'n  through 
the  filter  into  the  outer  casing  by  the  aid  of  a 
suction  pipe  passing  through  the  other  hollow 
trunnion. — W.  R.  S. 

Metalliferous  materials  ;    Methods  of  treating 

and  recovering  solvents  used.  H.  D.  Rankin, 
Grafton,  Pa.,  Assignor  t^  Rankiu  Process  Co., 
Phcenix,  Ariz.  U.S.  Pat.  1.150,787,  Aug.  17,  1915. 
Date  of  appl.,  July  17,  1909. 

Finely  divided  sulphur-bearing  material  is  heated 
with  nitric  acid  in  a  closed  vessel  under  pressure 
below  125°  C.  ;  or  it  is  treated  with  carbon 
dioxide  at.  a  suitable  temperature  and  pressure, 
the  soluble  bicarbonatcs  removed,  and  the  residue 
treated  with  nitric  acid  and  an  amount  of  acid- 
forming  material  sufficient  to  cause  the  displace- 
ment of  nitric  oxide,  which  is  recovered  and 
re-converted  into  nitric  acid. — E.  H.  T. 

Iron ;     Process   and   apparatus  for   smelting   and 

purifying .        G.     R.     Gehrandt,     Chicago, 

U.S.A.    Eng.  Pat.  14,437,  June  16,  1914. 

See  U.S.  Pat.  1,110,540  of  1914  ;  this  J.,  1914,1013. 


Iron  and  steel  ingots  ;    Treating  - 


.  B.  Talbot, 
J\Iiddlesl)rough."  U.S.  Pat.  1.150,401,  Aug.  17, 
1915.    Date  of  appl..  May  5,  1915. 

See  Eng.  Pat.  2639  of  1915  ;    this  J.,  1915,  875. 


Platinum  and  osmium  ;  Alloys  of  - 


.  F.  Zimmer- 
mann,  Newark,  N.  J.,  Assignor  to  Baker  and  Co., 
Inc.  Re-issue  No.  13,961,  of  Aug.  10,  1915,  to 
U.S.  Pat.  1,055,119,  Mar.  4,  1913.  Date  of 
appl.,  Aug.  14,  1913. 

See  this  J.,  1913,  431. 

Furnaces  :   Mechanical  ore-roasting  and  like  - 


J.  Harris,  Sheffield.  U.S.  Pat.  1.149,754.  Aug.  10, 
1915.    Date  of  appl.,  Nov.  17,  1911. 

See  Ft.  Pat.  436,298  of  1911  ;   this  J.,  1912,  440. 

Refractory   metals    [e.g..    tungsten]  ;     Treatment   of 

.      G.   Gmur-Zehnder,  Aarau.   Switzerland. 

U.S.   Pat.    1,150,070,   Aug.    17,    1915.     Date  of 
appl.,  Jan.  15,  1915. 

See  Eng.  Pat.  23,496  of  1914  ;    preceding. 
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Method  ofburniiKj  reincni.  ores,  and  lite  like. 
I'at.  17,11-).     6Vc  IX. 


XL— ELECTRO-CHEMISTRY. 


Eng- 


I'ATENTS. 


Furnace  ;    EleHric  ■ 


Furnace  regulator  ;    Electric  ■ 


.  R.  H.  White, 
Niagara  Falls,  X.Y.,  Assignor  to  Norton  Co., 
Worcester,  JIass.  U.S.  Pat.  1.119,2.'?8,  Aug.  10, 
191.5.    Dat«  of  appl..  Sept.  8,  1914. 

One  electrode  of  the  furnace  may  be  moved  l)y 
means  of  a  motor,  whioli  is  controlled  by  a  movable 
switch  comprising  a  circuit-dosing  memlter  and  a 
solenoid  in  a  current  circuit  responsive  to  varia- 
tions in  position  of  the  electrode,  so  that  by 
means  of  the  solenoid  plunger  connected  to  the 
circuit-closing  member,  the  latter  is  counter- 
balanced in  a  neutral  position.  The  solenoid  is 
provided  with  two  sets  of  coils,  dilTering  in  nunilicr 
of  turns,  l)ut  each  suflicient  to  maintain  the  circuit- 
dosing  member  in  the  neutral  position,  one  set 
being  normally  in  circuit  at  a  predetermined 
I  current  strength,  and  the  other  set  only  being 
'  brought  into  circuit  at  a  less  current  strength  ; 
the  circuit-closing  member  controls  suitable  means 
for  opening  and  closing  the  circuits  of  the  coils. 

— B.  N. 

Electrolytic  cell.  Method  of  electrolysis  [of  alkali  and 
alkaline-earlh  salts].  H.  R.  Nelson.  Elizabeth. 
N.J.  U.S.  Pats.  (A)  1,149,210  and  (n)  1,149.211, 
Aug.  10,  191.-).    Date  of  appl.,  Aug.  17,  1914. 

(a)  The  interior  of  a  container,  surrounding  a 
U-shaped  permeable  cathode,  is  supplied  with  a 
gaseous  medium,  such  as  dry  steam,  capable  of 
producing  a  liquid  product  with  the  cathion.  and 
the  product  is  collected  in  a  tilting  pan  disposed 
below,  but  spaced  and  electricallj'  insulated  from 
the  cathode,  (b)  Solutions  of  salts  of  the  alkali 
and  alkaline-earth  metals  are  electrolysed,  the 
lathion  being  transferred  to  a  point  out  of  contact 
with  the  electrolyte  and  treated  with  a  vaporised 
reacting  medium,  condensation  of  the  medium 
within  the  reaction  region  being  prevented.  The 
lii|uid  cathode  product  is  withdrawn  in  drops, 
and  collected  at  a  point  disconnected  electrically 
from  the  cathode  and  the  electrolyte. — B.  N. 

Ozone  ;     [Electrical]   apparatus  for  producing 

and  scparalinti  i/ases.  H.  Dutnars,  Glen  Ridge, 
N.J.  U.S.  Pat.  1.149.254,  Aug.  10,  191.5.  Date  of 
appl..  Aug.  2(i,  1913. 

Am  Is  cooled  below  the  temperature  at  which 
ozone  is  liquefied,  dried,  and  then  pa.ssed  through 
an  07.oniscr.  The  liquefied  ozone  and  gaseous 
nitrogen  are  collected  separately,  the  nitrogen 
being  used  for  keeping  the  ozoiie  cool,  and  for 
cooling  the  air. — B.  N. 

Electrodes  ;  Manufiicturc  of  electrolytic  ■ 


.  Scholt 
und  (ien..  .lena.  fiermany.  Eng.  Pat.  lO.OO:!, 
July  0,  1914.  Under  Int.  Conv.,  Jidv  21.  1913. 
Addition  to  Eng.  Pat.  17,759  of  \<)V.i,  dated 
Aug.  21.  1912. 

See  Ger.  Pat.  279,253  of  1913  ;   this  J.,  1915,  366. 


.  .T.  G.  Marshall,  Niagara 
Falls,  N.Y.,  .Vssignor  to  Union  Carbide  Co.,  New 
York.  U.S.  Pat.  1,149.203,  Aug.  10.  1915. 
Date  of  appl..  Oct.  10.  1914. 

The  wall  of  the  furnace  hearth  is  provided  with  a 
tapping  hole  and  with  a  metal  block,  below  tlie 
hole,  with  its  upper  surface  projecting  outwards, 
so  that  the  first  portion  of  the  difficultly-fusible 
product,  such  as  carbide,  leaving  the  furnace, 
solidifies  on  the  metal  block  and  forms  a  spout. 

— B.  N. 


Electrolytic  cell.   IT.  C.  Jenkins,  T.ondon.    U.S.  Pat. 

l,150,370,Aug.l7,1915.  Date  of  appl.,Nov.  4,1914. 

See  Eng.  Pat.  25,413  of  1913  ;  this  J.,  1914,  1096. 

Apparatus  and  method   for  producinq   nitric  acid. 
U.S.  Pat.   l,15b,7S(i.     ,S'cf  VII. 

Electrolytic  production  of  alkali  metals.      Eng.  Pat. 
17,703.     See  X. 

Process  for  pnrifyinn  and  scparatinr)  the  conxliluents 
of  f/lue,  (lelatiti.  or  bodies  like  i/hic  or  containing 
ylue,  ivith  aid  of  the  electric  current.  Eng.  Pat. 
21,448.     See  XV. 

Process  and  apparatus  for  treatinf/  sewaye  or  other 
pulrescible  matter.    Eng.  Pat.  18,504.    See  XIXb. 


XU.— FATS;    OILS;    WAXES, 

Palvi  kernel  and  palm  oil  trade  of  Sierra   Leone. 
Col.  Off.  Ann.  .Ser.  No.  851. 

The  exports  of  palm  kernels  from  .Sierra  Leone 
during  1914  showed  a  falling  ofT  in  volume  of 
13.280  tons,  and  in  value  of  £3(!1,(!30,  as  compared 
with  the  preceding  year.  The  total  quantity 
exported  amounted  to  3'), 915  tons,  and  was 
valued  at  £559,313.  The  contraction  during  the 
earlier  part  of  the  year  was  due  to  the  reduction 
of  prices  in  the  European  market.  Upon  the 
outbreak  of  war  tiiere  was  a.  temporary  dislocation 
in  the  kernel  trade,  but  from  Septemlier  onwards 
there  was  a  steady  acceleration  in  the  monthly 
output.  The  total  quantity  of  palm  oil  exported 
during  1914  was  430,144  gallons,  valued  at 
£38,537.  Although  prices  were  higli  during  the 
first  seven  months  of  the  year,  exports  of  palm 
oil  showed  a  decrease  of  95,077  gallons  as  com- 
pared with  tlie  corresponding  period  of  1913.  In 
August  shipments  were  considerably  decreased, 
and  although  the  trade  recovered  somewhat 
towards  the  end  of  the  year,  the  figures  for  the 
whole  of  1914  show  a  decrease  of  180.945  gallons 
as  compared  with  1913 — an  estimated  lo.ss  of 
£18,122. 

Unsaturated  fats  and  fdly  acids  ;    Catalytic  hydro- 

genulion     of by    means    of    nickel    oxides. 

E.  Erdmann.  J.  prakt.  Chem.,  1915,  91, 
409—500. 
Pahallel  experiments  with  linseed  oil  are  cited 
showing  tliat  hydrogen  acts  difl'erently  with 
nickel  oxide  or  pvrophoric  nickel  as  catalyst. 
Even  with  only  1%  (by  vol.)  of  freshly  prepared 
nickel  oxide,  cottonseed  oil  was  hydrogenated  to 
a  product  with  an  iodine  value  of  l(i-8  within 
2  hours  at  240' C.  The  velocity  of  the  reaction 
depends  not  only  on  the  natiu-e  of  the  catalyst 
but  al.so  on  other  factors,  notably  its  superficial 
area.  The  assertion  of  .Meigen  and  Bartels  (this 
J.,  1912,  323)  that  reduction  of  the  nickel  oxide 
to  metallic  nickel  is  an  es.senfial  stage  in  the 
hydrogenation,  is  disproved  by  the  physical  and 
chemical  properties  of  the  recovered  catalyst. 
The  reduction  of  the  nickel  oxide  observed  by 
.Meigen  and  Bartels  is  to  be  attributed  to  the  use 
of  impiu'e  oils  with  reducing  properties,  or  to  the 
use  of  an  excess  of  catalyst,  or  to  high  temperatures 
and  super-hardening  of  the  fat.  Inaccurate 
conclusions  may  also  have  1)een  drawn  from  the 
use  of  the  nickel  carbonyl  reaction  under  con- 
ditions in  which  reduction  by  carl)on  monoxide 
took  place.  The  most  satisfactory  explanation 
of  the  hvdrogenation  process  by  means  of  nickel 
oxide,  is"  the  formation  of  a  hydroxy  compound, 
IINiO.NiOII  as  an  intermediate  product,  which 
on  further  reduction  yields   a  hydride  of   nickel 
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oxide,    HNiONiH,    the    latter    being    the    actual 
hydi'ogen  carrier. — C.  A.  M. 

Oils  ;     Hydrogenaiion    of  - 


_  ivithoul   pressure,   in 

presence  of  nickel  and  its  compounds  as  catalysts. 
W.  Siegmund  and  W.  Suida.  J.  prakt.  Cheni., 
1015.  91,  442—408. 

Hydkogenation  of  fats  takes  place  much  more 
rapidly  with  nickeloxis  oxide,  nickel  carbonate, 
or  nickel  formate  than  with  metallic  nickel  as 
cataly.st.  Metallic  nickel  could  not  be  detected 
in  the  catalysts  until  after  the  fat  had  been  com- 
pletely hydrogenated,  and  it  Ls  concluded  that 
a  lower  oxide  of  nickel  acts  as  hydrogen-carrier  ; 
water  also  plays  a  part  in  the  reaction. — C,  A.  M. 

[Hwbl]    iodine    value  ;     Deicrminalion  of  the  - 


A.    Pagniello.     Giorn.    Farm.   Ohim.,    1914.    63, 
505—515.    J.  Chem.  Soc,  1915,  108,  ii.,  574. 

The  addition  of  ammonium  carbonate  to  the 
thiosulphate  solution  used  in  the  process  con- 
siderably increases  the  stability  of  the  solution, 
and  does  not  interfere  with  the  estimation. 

Adaptability  of  the  Rose-Gottlieb  method  for  dcter- 
■mininy  fat  and  oil  in  pharmace^utical  preparations. 
llackman.     See  XX. 

Patents. 

Oil  and  ijlucosc  from  nuts  and  shells  ;    Method  to 

obtain .     A.    H.   and   P.   A.   A.   Suzmevan, 

Manchester.     Eng.  I^at.   12,021,  May  22,   l'914. 

The  nuts  (coconuts,  cohune  nuts,  etc.)  are  groiuid 
and  the  oil  extracted  with  benzine.  The  residual 
shells,  fibre,  etc.,  are  Ijoilcd  with  mineral  acid,  the 
extract  filtered,  neutralised,  and  decolorised  (with 
animal  charcoal,  etc.),  and  the  filtrate  evaporated 
to  obtain  the  glucose. — C.  A.  M. 

Oil  frotn  seed,  meal,   and  the   like  ;  Apparatus  for 

ej'pressinr/  and    simultaneously     producing 

catile-feedinij  cake.     C.  Benson,  jim.,   Kingston- 
upon-HuU.     Eng.  Pat.   18,270,  Aug.  7,  1914. 

The  seed  or  meal  is  introduced  into  a  mould 
adapted  to  slide  and  fit  into  a  mould-box  in  the 
press.  The  mould-box  is  open  at  the  bottom,  and 
has  one  end  left  open  for  the  admission  of  the 
mould,  while  attached  to  the  top  is  a  plate,  prefer- 
ably of  alum^inium,  which  is  ribbed  so  as  to  give 
the  appearance  of  a  "  bagged  "  oil-cake.  Pieces 
of  wire  gauze  are  also  placed  in  the  mould  for 
the  same  purpose.  One  end  of  the  mould  is 
hinged  to  allow  of  easy  removal  of  the  cake,  and 
the  ends  and  sides  are  lined  with  tin,  aluminium, 
or  other  light-coloured  metal,  which  is  pierced 
with  holes  for  the  escape  of  the  oil. — C.  A.  M. 

Unsaturated  fatty  acids  and  their  esters  ;  Hydroyen- 

ation  of .     J.  Y.  Johnson,  London.     Fi-om 

Badische    Anilin    und    Soda  Fabrik,   Ludwigs- 
hafen,  Germany.     Eng.  Pat.  2307,  Jan.  28,  1914. 

Unsatur.\ted  fatty  acids  or  esters  are  hydro- 
genated at  low  temperatures  (e.g.,  80°  C),  under  a 
pressure  of  at  least  30  and  preferably  over  50 
atmos.,  in  the  presence  of  nicliel,  cobalt,  k'on,  or 
a  mixture  of  two  or  all  of  these,  the  catalyst  being 
supported  in  the  reaction  chamber  so  that  it  does 
not  mix  with  the  material  under  treatment. 

— C.  A.  M. 


Fats     and     oils ;     Process    for     splitting  - 


■  into 


glycerin  and  fatty  acids.  Akt.-Ges.  zur  Erzeug. 
und  An  vend.  v.  Naphta-Sulfosiiuren  "  Kon- 
takt,"  and  G.  Pelrow,  Petrograd.  Pjiig.  Pat. 
17,148,  July  20,  1914.  Addition  to  Eng.  Pat. 
27,244.  Dec.  5,  1911  (see  Fr.  Pat.  437,830  of 
1911  ;  this  J.,  1912,  545). 

Fats  are  decomposed  by  means  of  sulplionic  acids 
soluble    in    water,    which    are    prepared    by    the 


sulphonation  of  paraffin  or  hydrocarbon  oils 
derived  from  coal  tar,  Ugnite  tar,  peat  tar,  or 
bituminous  minerals. — C.  A.  M. 

Emulsions  ;  Manufacture  of and  substances  for 

use    therein.     C.    Biickel,    F'rankfort,    Germanv. 
Eng.  Pat.  12,141,  May  10,  1914. 

See  Fr.  Pat.  472,655  of  1914  ;  this  J.,  1915,  500. 

Process  for  manufa<turin(i  an.  india-rxd)bcr  substitute 
[from  vegetable  oils].   Eng.  Pat.  21,524.   See  XIV. 


XIII.— PAINTS  ;   PIGMENTS  ;  VARNISHES  ; 

RESINS. 

Polymerisation  of  isoprenc  under  the  influcnec  of 
the  aluminium-mercury  coujAc.  Boeseken  anil 
Noorduijn.     See  XX. 

Patents. 

Paints;    Grinding    or    crushing    discs    particularly 

applicable  for  grinding .     Farbwerk  Worms, 

O.  Schiiferdccker,  Worms,  Germanv.  Eng.  Pat. 
14,489,  June  10,  1914.  Under'  Int.  Conv., 
Dec.  1,  1918. 

The  grinding  discs,  arranged  co-axially.  are  in  the 
form  of  oval  or  siniilar  rings,  thus  insmiiig  mutual 
contact  at  all  points  of  their  surfaces. — C.  A.  M. 

Pigments  and  the   like  ;   Mills  for  grindint/ . 

D.  E.  Reid,  Mitcham.  Eng.  Pat.  18,410, 
Aug.  7,  1914. 

Compressed  air  is  introduced  into  the  hopper, 
which  is  provided  with  an  air-tight  cover,  a 
pressure  gauge,  and  a  blow-olf  valve.  By  this 
means  an  increased  yield  of  paint  is  obtained  with 
less  friction  on  the  grinding  surfaces  and  with  the 
use  of  less  turpentine. — C.  A.  M. 

Alwinina  colour  lakes  frotn  l-amino-4:-[hydr]o.ry- 
anthraquinonesulphonio  acid  ;  Process  for  pro- 
ducing   .     Farbenfabr.  vorm.  F.  Bayer  mid 

Co.,  Leverkusen,  Germanv.  Eng.  Pat.  17,744, 
July  27,  1914.  Under  Int.  Gouv.,  Aug.  4,  1913. 
Addition  to  Eng.  Pat.   15,557,  July  5,   1913. 

See  Fr.  Pat.  464,948  of  1913  ;  this  J.,  1914,  876. 


Oil  and  oil  paint  films  ;  Manufacture  of .     Oel- 

und  Farbfllm  A.-G.,  Wadenswil,  Switzerland. 
Eng.  Pat.  18,889,  Aug.  20,  1914.  Under  Int. 
Conv.,  Dec.  9,  1913. 

See  Ft.  Pat.  471,158  of  1914  ;  this  J.,  1915,  186. 

[Plastic]   condensation   products  from  formaldehyde 

and  phenol ;   Process  of  manufacturing .     H. 

Stockhausen,  Crefeld,  and  B.'  tiruhl,  Charlotten- 
burg,  Germany.  U.S.  Pat.  1,150,642,  Aug.  17, 
1915.     Date  of  appl.,  Apr.  1,  1913. 

See  Eng.  Pat.  14,481  of  1913  ;  this  J.,  1914,  799. 

Process  for  producing  alumina  [and  barium]  colour 
lakes  from  quinizarinsuliihonic  acids.  Eng.  Pat. 
17,743.     See  IV. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Polymerisation  of  isoprenc  uiuler  the  influence  of 
the  aluminium-mercury  couple.  Boeseken  and 
Noorduijn.     See  XX. 

Patents. 

Rubber ;     Process   of  reclaiming   and  regenerating 

from  rubber  waste.    F.  V.  O'Neill,  Boston, 

Mass.,  U.S.A.  Eng.  Pat.  12,271,  May  18,  1914. 
Motor  tyres  and  similar  waste  rubber  articles 
are  immersed    whole  in  refined  rosin  spirit — the 
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(lUtillato  below  130'  C.  from  i-omuiercial  rosin 
spirit^ — in  a  digester,  provitloil  with  thernioniolor, 
prcs.siiro  (fauge,  steam  jacket,  drainer  bottom, 
and  suitable  valve  connections.  Tlie  teniperatme 
is  raised  to  I'.W  ('.  for  2  hours  or  more,  tlie  pressuri^ 
in  the  digester  being  aliout  tiO  11).  'Phe  rubber 
solution  is  blown  out  through  the  <lrainer  bottom 
into  a  vessel  from  which  the  solvent  can  subse- 
iiuently  be  recovered  by  steam-distillation,  and 
the  rubber  obtained  in  a  form  in  wliich,  after 
separation  from  water,  it  can  be  used  again. 
Other  solvents  of  rul)ber,  such  lus  toluol,  benzine, 
or  naphtha,  may  bo  used  to  dilute  the  refined  rosin 
spuit.— E.  W.  L. 

Rubber  subslHutc.  J.  Baler,  London,  and  A.  G.  M. 
Weals,  Totteridgc,  Herts.  Eng.  Pat.  1171, 
Jan.  15,  1914. 

DuY  animal  tissue,  such  as  sinews,  is  cut  up  into 
small  pieces  and  mixe<l  with  an  iistringent  solution, 
such  as  a  concentrated  solution  of  zinc  chloride. 
;!  oz.  of  the  jelly  thus  obtained  is  mixed  with  1  lb. 
of  linely  powdered  tapioca  or  other  starchy  material 
to  a  uniform  mass,  which  is  spread  on  slabs  in  thin 
layers  and  allowed  to  dry  in  warm  air  for  12 — 24 
houi-s.  A  rubber-turpentine  dough  is  then  mixed 
with  the  mass  in  such  proportion  as  to  give  0 — 12  "„ 
of  rubber  in  the  finished  product.  The  pasty  pro- 
duct may  be  applied  as  a  dressing  to  leather, 
canvas,  coconut  fibre,  etc.,  and  may  be  cured  liy 
heating  it  at  250'  0.  until  it  is  sufficiently  tough. 
A  saturated  solution  of  resin  in  methylated  spirit 
may  be  (^ployed  instead  of  rubber  dovigh,  and 
rubber  latex  is  preferable  to  either. — E.  W.  L. 


veijctablc     oils] ; 
V.  Ottorepetz, 


India-rubber     subslilule      [frmii 
Process  for  marnifacturiny  an  — 
Graz,  Austria.    Eng.  Pat.  21,524,  Oct.  2(3,  1914. 
Under  Int.  Conv.,  Oct.  2«,  1913. 

Sulphur  is  heated  with  a  vegetable  oil  to  130° 
— 160°  C,  and  the  resulting  dark  brown  liquid 
is  heated  on  the  water  bath  with  dilute  nitric  acid 
for  several  hours.  The  yellow  )>roduct  is  well 
washed,  and  dried  at  100' — 110°  V.  Subsequently 
the  material  is  swollen  by  an  organic  solvent  sucii 
as  benzene,  dried,  and  vulcanised  by  heating  with 
10%  to  20  "o  of  sulphur.— F.  C.  T. 

Caoutchouc  substance  and  jirocess  of  making  same. 
K.  Gottlob,  Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  und  t'o.,  Elberfeld,  Germany.  U.S. 
Pat.  1,149,.577,  Aug.  10,  1915.  Date  of  appl., 
Jan.  0,   1913. 

See  Ger.  Pat.  254,072  of  1912  ;   this  J.,  1913,  372. 

Caoutchouc  substance  and  vulcanisation  product 
thereof.  F.  Hofmann  and  K.  Gottlob,  Elberfeld, 
Germany,  Assignors  to  Synthetic  Patents  Co., 
New  York.  U.S.  Pat.  1.149.580,  Aug.  10,  1915. 
Date  of  appl.,  July  31,  1914. 

See  Ger.  Pat.  280,198  of  1911  ;   this  J.,  1915,  130. 

Plastic  compositions  or  horn  substitutes  [from  yeast 
residues].     Eng.   Pat.   70.     !^ee  XV. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

I'ATENTS. 
SulpJionic  acids  of  aromatic  hydrocarbons  [tannimj 
aijcnts]  ;     Manufacture    of   soluble    condensation 

products  of .    J.  V.  .Johnson,  London.    From 

Badische  Anilin  u.   Soda  P'abr.,  Ludwigshaten, 
Germany.   Eng.  Pat.  17,172,  July  20,  1914. 

.Soi,i;ble  conden-sation  products  are  obtained  by 
heating  sidphonic  acids  of  aromatic  hydrocarbons 
free  from  hydi'oxyl  groups,  or  a  mixture  of  such 
acids,  with  or  without  condensing  agents,  aud  either 


at  or  below  atmospheric  pressure.  I'referably 
sulphonic  acids  of  polynuclear  hydrocarbons  are 
employed.  The  products  are  viscous  liquids  winch 
precipitate  glue  and  similar  colloids  from  their 
solutions,  and  are  capable  of  tanning  skins. 
Their  alkali  salts  are  soluble,  and  neither  the 
acids  nor  the  salts  give  deep  colorations  with  ferric 
chloride.  E-iamplc. — 100  parts  of  dry  naplithalene- 
2-sulphonic  acid  and  50  parts  of  phosphorus  pent- 
oxide  are  heated  at  90  -100  (".  until  a  sample 
dissolved  in  water  and  freed  from  phosphoric  acid 
.shows  lliat  the  maxinuun  ca])ability  of  pre(ii)itating 
glue  from  aqueous  .solution  has  l)cen  i-e.iclied. 
The  viscous  product  is  dissolveil  in  water,  liltercd, 
neutralised  with  milk  of  lime,  and  filtered  again. 
Sulphuric  acid  is  added  to  precipitate  the  calcium 
as  sulphate,  which  is  filtered  oil',  and  the  liltratu 
is  concentrated  in  vacuo. — F.  Sr. 

Quebracho  tannimj  substances;    Treatment  of . 

H.  Franke,  VVilsdorf,  Austria.  Kng.  Pat.  17,273, 
July  21,  1914.  Under  Int.  Conv.,  July  30,  1913. 
Hot  quebracho  liquors  are  treated  with  oxides, 
hydroxides,  or  salts  of  alkaline-earth  metals,  and 
are  then  heated  for  a  considerable  time  out  of 
contact  with  air,  preferably  at  130°  C,  in  an  auto- 
clave. Enougli  acid  is  afterwards  added  ^  to 
neutralise  or  precipitate  the  alkaline-earth.  This 
process  gives  a  liquor  richer  in  soluble  tannin. 

— F.  C.  T. 

Impregnating  [tanning]  process;  Electro-osmotic 
.  Ges.  fiir  Elektro-Osraose  m.b.II.,  Frank- 
fort, Germany.  Eng.  Pat.  21,190,  Oct.  19,  1914. 
Under  Int.  Conv.,  .Tan.  7,  1914.  Eng.  Pat. 
19,849  of  1914,  dated  Sept.  10,  1913. 
In  the  previous  patent  a  method  and  apparatus 
were  described  for  tanning  (or  otherwise  inipregnat- 
ing)  materials  in  which  the  liquid  containing  the 
material  to  be  treated  is  subjected,  between 
diaphragms,  to  electro-osmosis.  It  is  now  found 
that  impure  tannin  extracts,  which  cannot  be 
used  direct  for  tanning,  may  be  employed  in  the 
process.  The  apparatus  employed  dilTers  from  that 
already  described  solely  in  the  provision  of  aii 
additional  compartment,  formed  by  subdivision  of 
the  cathode  chamber  by  meaiLS  of  a  positive 
diaphragm,  e.g.,  leather.  All  the  compartments 
save  the  one  l)et\\eeii  this  positive  diaphragm 
and  the  cathodic  diaphragm  are  liUcd  with  water, 
and  into  the  latter  the  tannin  extract  is  charged. 
On  passage  of  a  current  the  basic  impurities  pass 
to  the  cathode  chamber,  and  the  acid  impurities 
through  the  positive  diaphragm  and  tlirough  the 
hide  into  the  anode  chamber.  1'his  is  followed  by 
the  passage  of  the  tannin  into  the  chamber  cou- 
taioing  the  hide,  and  tlirough  the  hide. — E.  W.  L. 

Leather  substitute  ;  Process  of  manufacturing  . 

E.  Wagner,  BerUn.  Eng.  Pat.  2033,  Feb.  18, 
1915.  Under  Int.  Conv.,  Feb.  20,  1914. 
A  FABRIC  is  treated  with  an  albumin  solution, 
and  the  material  is  then  partially  tanned  with 
cliromium  salts  and  subsequently  couipIetel>- 
tamied  by  dilute  formaldehyde  or  vegetable  tannin 
solutions.  Several  modifications  of  the  process 
are  described. — P.  C.  T. 

Glue,  gelatin,  or  bodies  like  glue  or  contuining  glue  ; 
Process  for  purifying  and  separating  the  con- 
stituents of with  aid  of  the  electric  current. 

Ges.  fiir  Elektro-Osmose,  Frankfort,  Germany. 
Eng.  Pat.  21,448.  Oct.  23,  1914.  Under  Int. 
Conv.,  Mar.  2,  1914. 
.V  .SOLUTION  of  glue  between  indilTerent  diaphragms 
is  subjected  to  an  electric  current  which  causes 
the  inorganic  ions  to  migrate  through  the 
diaphragms,  thus  freeing  the  glue  from  mineral 
constituents.     ^Ubumin-like  bodies  are  converted 
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into  the  gel  form  and  may  be  separated  by  filtra- 
tion or  centrifngal  action.  The  process,  modified 
by  the  use  of  charged  intermediate  diapliragms  of 
special  materials,  may  be  used  to  separate  highly 
pure  glue  substance  or  to  remove  from  the  glue 
bodies  of  an  acid  nature. — F.  C.  T. 

Horn    suhstihdes    [from    yeast    residues] ;     Plastic 

rompositions  or .     E.  Krause,  Steglitz,  and 

H.  Bliicher,  Leipzig,  Germany.     Eng.  Pat.  76, 
Jan.  1,  1914. 

Substitutes  for  horn,  ebonite,  etc.,  are  made  by 
treating  with  formaldehyde  albuminous  residues 
obtained  in  the  manufacture  of  yeast  extracts. 
The  material  is  tlien  pressed,  at  temperatiu-es  up 
to  100°  C,  and  at  pressures  up  to  several  hundred 
atmospheres,  according  to  the  degree  of  firmness 
and  elasticity  required. — F.  C.  T. 

Leather ;  Manufacture  of  fibrous  material  to  be 
used  as  a  substitute  for and  for  other  pur- 
poses. Anliydat-Leder-Werke  A.-G..  and  K. 
Haring,  Hersfeld,  Germany.  Eng.  Pat.  14,868, 
June  20,  1914.  Addition  to  Eng.  Pat.  28,392, 
Dec.  9,  1912. 

See  Ger.  Pat.  276,619  of  1913  ;  this  J.,  1914,  1006. 


Leather  ; 
saine 


Treatment 
and      rendering 


of- 


—  for  waterproofing  the 
it      non-slippinq .      A. 


McLennan,  Ross,  Hereford.   U.S.  Pat.  1,150.047, 
Aug.  17,  1915.    Date  of  appl.,  Aug.  26,  1913. 

See  Eng.  Pat.  21,081  of  1912  ;    this  J.,  1914,  95. 

Process  and  device  for  the  destruction  and  conversion 
into  valuable  products  of  the  dead  bodicti  of  animals, 
uninwl  refuse,  fish,  and  the  like.  Eng.  Pat.  lS,o(i0. 
See  XIXb. 


XVI.— SOILS ;  FERTILISERS. 

fyoils  ;   Analysis  of  plants  and  soils  to  determine  (he 

amount     of    nutritive    substances    in .      T. 

Pfeiffer,  E.  Blanck,  W.  Simmermacher,  and  W. 
Rathmann.  Landw.  Versuchs-Stat.,  1915,  86, 
339—391.     J.  Chem.Soc,  1915, 108,i.,763— 764. 

The  amount  of  nitrogen  taken  up  by  plants  from  an 
unmanured  soU  is  only  sliglitly  increased  by 
manuring  with  an  excess  of  phosphoric  acid  and 
potassium.  Assimilation  of  phosphoric  acid,  on  the 
other  hand,  is  much  more  influenced  by  applica- 
tions of  nitrogen  and  potassium,  partly  owing  to 
greater  root  development  and  partly  to  increased 
solubility  of  the  sod  phosphates,  which  will  vary 
with  different  soils.  The  same  holds  good  in  the 
case  of  potassium.  Oat  plants  assimilated  only 
about  10%  of  the  phosphoric  acid  dissolved  Ijv  1% 
hydrochloric  acid,  whilst  with  potassium  the 
l-esults  were  in  much  greater  agreement.  Water 
saturated  with  carbon  dioxide  dissolved  much  less 
phosphoric  acid  than  was  assimilated  Ijy  oats  in 
the  same  soil.  In  this  case,  the  difference  is 
attributed  to  the  presence  of  organic  acids  in  the 
roots,  to  the  dissolving  action  of  manurial  salts, 
and  to  disturbances  in  the  equilibriimi  of  the  soil 
solution.  The  potassium  fixed  by  absorption  in 
soils,  as  estimated  by  Kelluer,  cannot  be  the  only 
source  of  potassium  available  to  plants.  Useful 
indications  of  the  amounts  of  nutrients  in  soils 
can  Ije  olitained  by  ascertaining  the  maximum 
amounts  of  nutritive  substance  which  give  increased 
yields.  Soils  which  yield  crops  relatively  poor 
in  phosphoric  acid,  when  manured  with  nitrogen 
and  iJotassium,  sometimes  respond  only  slightly, 
it  at  all,  to  applications  of  phosphates,  wliUst  a 
fau'ly  high  amount  of  phosphoric  acid  in  a  crop 
may  sometimes  be  increased  bv  phosphatic 
manure. 


Cyanam,ide,    dicyanodiamide,    and    calcium    cyan- 
amide.     J.   C.  de  Ruijtes  de  Wildt  and  A.   D. 
•  Berkhout.     Versl.  Landbouwk.     Onders.  Byks- 
landbouwproefstat,    1913,    No.    13.      J.    Chem. 
Soc,  1915,  108,  i.,  764. 

Cyanamide  (0-5%),  when  kept  for  three  years  in 
iV/50-solutions  of  sodium,  ammonium,  and 
potassium  chlorides,  was  only  slightly  decom- 
posed ;  in  presence  of  calcivun  chloride  (iV/50) 
and  calcium  carbonate,  decomposition  was  more 
marked.  Mineral  acid  solutions  (jV/SO)  containing 
0-5  and  10  %  of  cyanamide,  which  were  kept  for 
two  months,  were  found  to  contain  urea.  The 
results  of  pot  experiments  in  which  buckwheat 
grown  in  humus  sand  received  cyanamide  and  iron 
oxide  sliowed  that  the  iron  was  without  effect. 
Decomposition  of  calcium  cyanamide  when  stored 
is  shown  to  be  due  to  atmospheric  moisture  rather 
than  to  carbon  dioxide  ;  production  of  dicyano- 
diamide is  to  be  expected  more  than  loss  as 
ammonia.  Calcium  cyanamide  may  be  mixed  with 
potassium  sulphate,  magnesia,  and  kainite.  The 
results  of  manurial  experiments  with  fresh  and  with 
stored  calcium  cyanamide  showed  that  the  value 
of  the  stored  manure  was  considerably  less  than 
that  of  the  fresh. 

Basic  slag  ;    Cause  of  the  red  coloration  sometitnes 

obtained  on  decomposing with  s-ulphxiric  acid. 

H.  Ditz.    J.  prakt.  Chem.,  1915,  91,  507—520. 

The  stable  red  coloration  given  by  certain  kinds  of 
basic  slag  when  decomposed  with  strong  sulphuric 
acid  is  due  to  trivalent  manganese,  exclusively  or 
predominantly  in  the  form  of  a  mangani-phosphoric 
acid  compound.  It  can  be  matched  in  other  kinds 
of  ba.sic  slag  by  the  addition  of  a  sufficient  quantity 
of  potassium  permanganate.  The  oxidation  of  the 
manganous  oxide  in  a  slag  may,  under  certain  con- 
ditions, lie  promoted  liy  the  presence  of  free  lime, 
which  will  form  a  calcium  manganite  (0aO,MnO2). 
By  varjdng  the  conditions  of  temperature  and 
oxidation  it  is  possible  to  obtain,  from  the  slag 
leaving  the  converter,  a  product  giving  either  a 
green-blue  or  a  red  coloration  when  decomposed 
with  sulphuric  acid.  It  is  probable  that  the 
proportion  of  ferrous  oxide  to  manganese  in  the 
slag  has  also  an  influence  on  the  formation  of  a 
compound  giving  a  red  coloration. — C.  A.  M. 

Phosphoric  acid  in  vegetable  substances,   especially 

crops,  and  in  phosphates  ;  Determination  of . 

A.  Stutzer  and  W.  Haupt.     J.  Landw.,  1915,  63, 
46—49.     J.  Chem.  Soc,  1915,  108,  ii.,  578. 

The  vegetable  substance,  containing  about  2  grms. 
of  dry  matter,  is  heated  in  a  Kjeldald  flask  with 
25  c.c.  of  sidphiu'ic  acid  and  two  drops  of  mercury 
until  colourless.  The  solution  is  then  diluted  with 
water,  transferred  to  a  conical  flask,  and  treated 
with  solid  ammonium  carbonate,  by  which  the 
temperature  is  lowered.  When  the  carbonate 
begins  to  dissolve  slowly,  an  indicator  is  added, 
and  then  a  strong  solution  of  anunonium  carbonate 
until  the  solution  is  neutral  or  slightly  alkaline.  It 
is  then  made  acid  with  strong  nitric  acid,  filtered 
if  necessary,  and  heated  until  it  begins  to  I)oil. 
Molybdic  acid  (100  c.c.)  is  added,  and  the  solution 
filtered  after  two  hours  through  asliestos  in  a 
perforated  crucible,  which  is  heated  at  130° — 
140°  C.  and  weighed.  The  precipitate  is  washed 
with  dilute  nitric  acid,  followed  by  alcohol,  dried 
at  130° — 140°  C.  gradually  ignited  until  uniformly 
bluish-green,  and  weighed.  The  factor  for  calcu- 
lating the  amount  of  PjO.,  is  003946.  The 
molybdic  solution  is  prepared  by  dissolving  250 
grms.  of  molybdic  acid  in  250  c.c.  of  24  %  ammonia, 
and  diluting  to  2  litres  ;  it  is  then  slowly  added  to 
4  litres  of  nitric  acid,  sp.  gr.  1-20.  In  tlie  case  of 
phosphat-es  the  solution,  containing  hydrochloric  or 
sulphittic  acid,  is  neutraUsed  with  ammonia  and 
acidified  with  nitric  acid  before  precipitation. 
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Food    gupplies    and    the    consumption    of   artifwitil 
manures.     Clioin.  Trado  J.,  Sept.  -1,  1915. 

The  C'oniniittoe  appointed  bv  t)ie  Secretary  for 
Scotland  on  June  L':i  to  con.si(^er  and  report  what 
steps  slioiiUl  be  taken  by  legislation  or  otherwise 
for  maintaining;  and,  if  possible,  increasinf;  the 
present  production  of  food  in  .Scotland,  on  the 
lussuinption  that  the  war  may  be  prolonged  l)eyond 
the  harvest  of  l!)Ui,  liave  issue<l  tlu'ir  report. 

The  C'oniniilto-  coiwider  that  no  singli;  factor  of 
production  will  have  a  greater  and  more  inunediate 
effect  in  increiusinj;  the  honie-j;rown  food  supplies 
of  this  country  than  artificial  manures. 

The  production  of  basic  slag  in  the  United  King- 
dom may  be  put  at  about  100,000  tons  a  year,  of 
which  about  150,000  tons  is  normally  exported. 
While  the  manure  is  largely  and  increasingly  used 
as  a  dressing  for  roots,  it  has  perhaps  given  its 
most  valuable  results  on  permanent  pasture,  of 
which  there  are  over  20  million  acres  in  the  United 
Kingdom.  While  it  is  not  suggested  that  the  whole 
of  such  grass  land  can  be  profitably  treated  with 
bivsic  slag,  the  Committee  believe  that  there  are 
extensive  areas  that  can  be  greatly  benefited  bj- 
dressing  with  this  manure.  Nothing  was  more 
notable  in  the  evidence  submitted  to  the  Committee 
than  the  marked  Increase  in  the  production  of  meat 
as  a  result  of  the  treatment  of  suitaltle  grass  land 
by  basic  slag.  The  use  on  grass  land  in  Scotland 
of  that  portion  of  basic  slag  hitherto  exported  may 
be  expeited  to  result  in  a  largo  increase  of  meat 
even  in  1910,  while  the  land  so  treated  would  con- 
tinuously improve  in  fertility. 

In  1014  there  was  produced  in  the  United  King- 
dom •420,414  tons  of  sulph.ate  of  ammonia,  of  whicli 
SI  1,000  tons  was  exported.  In  Scotland  the  pro- 
duction in  1014  was  123,000  tons,  of  which  over 
00,000  tons  was  sent  abroad.  The  Committee 
believe  that  if,  in  addition  to  the  usual  application 
of  nitr.ate  of  soda,  our  exports  of  sulphate  of 
ammonia  were  used  at  home  and  applied  to  grain 
and  other  crops,  they  might  be  expected  .enor- 
mously to  raise  the  produce.  Other  artificial 
manures  manufactured  in  this  country  shoidd 
also  be  regained  and  used  on  British  land. 

Patent.''. 
Phosphates  ;   Method  of  trcalimj  ■ 


V.  N.  Meri- 
wether, ClarksviUe,  Tenn.  U.S.  Pat.  1,149,300. 
Aug.  10,  1915.     Date  of  appl.,  Nov.  18.  1913. 

I'hosph.\tic  material  for  the  manufacture  of 
fertiliser  is  pulverised  and  mixed  with  about  10",, 
of  metallic  iron  and  mill  scale,  lime  is  added,  and 
the  mixture  heated  in  a  furnace  till  it  fuses.  Soda 
or  potash  is  added  to  the  molten  mass,  and  the 
mixture  run  out.  allowed  to  cool,  and  pulverised 
for  use.— W.  G.  C. 

for   %txe    as    a 


Felspar ;     Process   of  treating 
fertiliser.     C.     W.     Drurv,     Kingston,     Ontario. 
U.S.    Pat.    1,150,.S15,   Aug.    17,    1015.     Date  of 
appl.,   Dec.  28,   1914. 

Fel.«p.\ii  (50  parts)  is  fused  with  calcium  oxid<' 
(16-8  parts)  and  ferrous  oxide  (13-5  parts)  at  about 
1200°  C,  a  mixture  of  potassium,  aluminium,  iron, 
and  calcium  silicates  being  formed  ;  the  pota-ssium 
silicate  is  decomposable  by  weak  acids,  and  the 
potash  thereby  rendered  available. — W.  G.  C. 

Prorcss  and  device  for  the  destruction  and  conversion 
into  valuable  products  of  the  dead  bodies  of  an  inial.^, 
an inuU  refuse,  fish,  and  the  like.  Kng.  Pat.  18,300. 
Ace  XIXb. 

XVn.— SUGARS;  STARCHES;  GUMS. 

Swjar-bcet  ;     Basal    rot    of    the .     J.    Boduar. 

Biochem.  Zeits..  1915.  69,  245 — 256.     J.  Clieni. 
Soc,  1915,  108,  i.,  701. 

This  disease  appears  to  be  of  bacterial  origin,  and 


spreads  from  the  tips  of  the  roots  upwards.  The 
diseased  roots  contain  larger  amounts  of  waller  and 
acid,  less  sucrose,  and  more  in\ert  sugar,  and  a 
larger  amount  of  inorganic  constituents  (ash), 
especially  of  aluminium,  than  normal,  licalthy 
roots. 

TraijaeunUt.  T.  vou  FcUcnberg.  JliK.  Uebciismittcl- 
unters.  Uyg.,  1914.  5,  250—2.59.  J.  Chem.  Soc. 
1915,  108,  i..  705. 

Only  the  in.soluble  portion  of  fragacaiith,  not 
the  gum,  contains  methoxyl  grnui)s.  The  in.soluble 
portion  (bassorin)  is  less  readily  hydrolysed 
than  pectin,  heating  with  sodhim  hydroxide  being 
necessary.  The  product,  bassoric  acid,  is  soluble 
and  can  be  titrated  witli  sodium  hydroxide  and 
phenolphthaleiu  ;  dilute  solutions  are  precipitated 
by  alcohol  and  some  electrolytes. 

P.\ti:nts. 

[iS'«f/ar]   solutions ;      Process     of     purHyin;/ 


W.  D.  Home,  Yonkers,  N.V.   U.S.  Pat.  1,150,194, 
Aug.  17,  1915.     Date  of  appl.,  Apr.  4,   1907. 

Soluble  impurities,  such  as  iron  salts,  are  pre- 
cipitated in  presence  of  a  substance  which  causes 
the  precipitate  to  agglomerate  ;  e.g.,  sugar  solu- 
tions are  treated  with  a  soluble  pliosphate  and  a 
soluble   sulphide. — J.  H.  L. 

Method  to  obtain  oil  and  glucose  from  nuts  and  shells. 
Eng.  Pat.  12,621.     See  XII. 


XVIII.— FERMENTATION    INDUSTRIES. 


Malt  ;   Amylase  of  ■ 


I'.  Petit.    Comptes  rend., 
1915,    161,  39—41. 

If  finely  ground  malt  is  extracted  for  24  hours 
at  the  ordinary  temperature  with  a  mixture  of 
acetone  and  water  containing  30 — 35%  of  the 
former  by  volume,  and  the  filtered  extract  is  kept 
in  the  dark,  it  retains  its  diastatic  activity  much 
better  than  extracts  made  with  water  or  dilute 
alcohol.  The  diastatic  power  of  one  such  solution 
decreased  nearly  one-half  within  48  hours,  but 
afterwards  remained  constant  for  several  weeks. 
Exposure  to  light  greatly  accelerates  the  loss  of 
activity,  especially  if  a  small  quantity  of  eosin  is 
added  to  the  liquid  ;  at  the  same  time  the  acidity 
increases.  Dry  preparations  may  be  made  by 
precipitating  the  acetone  extracts  \vith  a  mixture 
of  one  part  of  ether  and  two  parts  of  acetone, 
allowing  the  whole  to  stan<l  under  cover  for  24 
hours,  and  then  decanting  the  liquid  and  drying  the 
precipitate  in  vacuo.  Aqueous  solutions  of  such 
dried  preparations  are  diistinctly  alkaline  to  methyl 
orange,  and  their  activity  is  increased  by  addition 
of  a  trace  of  a  primary  jihosphatc  or  sodium 
chloride,  or  even  by  passing  a  current  of  carbon 
dioxide  through  them.  If  the  precipitate  formed 
by  the  ether-acetone  mixture  is  dissolved  in 
water  immediately,  the  solution  reacts  normally 
with  starch  paste,  but  does  not  give  a  coloration 
with  guaiacol  tincture  until  it  has  stood  for  some 
time  or  been  aerated  ;  it  appears,  therefore,  that 
peroxides  are  formed  on  simple  contact  with  the 
air,  and  that  they  play  no  part  in  the  saccharifica- 
tion  of  starch.  The  guaiacol  reaction  is  not  affected 
by  the  presence  of  formaldehyde.  Extracts  of  malt 
made  with  a  13%  aqueous  formaldehyde  solution, 
or  with  aqueous  acetone  containing  0-1%  of 
sodium  hydrosulphite,  saccharify  starch  and  give 
a   positive   reaction  with   guaiacol. — J.  H.  L. 

in  brewers' 


Peroxydase  ;  Alleged  occurrence  of  ■ 

yeast.  A.Bach.  Arch.  Sci.  phya.  nat.,  1015,  [iv], 
39,  497 — 507.  J.  Chem.  Soc.,  1915,  108,  i., 
755—756. 

Hakden    and    Zilva    (this    J.,    1914,    701)    have 
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recorded  that  fresh  English  yeast  gives  the  per- 
oxydase  colour  reaction  with  hydrogen  peroxide 
and  jj-phenylenedianiine.  In  the  author's  experi- 
ments very  varial>le  results  were  obtained  with 
boiled  yeast,  and  in  no  single  instance  could  a 
peroxydase  reaction  be  produced,  using  guaiacol, 
pyrogallol,  or  quinol  as  indicator.  The  production 
of  the  violet  coloration  in  the  experiment  of 
Harden  and  Zilva  is  attributed  to  the  presence  of 
acids  ;  the  intensity  of  the  coloration  increases 
)jroportionately  to  the  acidity  up  to  the  limit  of 
1  *^o  acid  :  2  of  phenylenedianiine.  The  formation 
of  colour  in  an  acidified  mixture  of  j)-]ihenyleiie- 
iliamine  and  hydrogen  peroxide  is  accelerated  by 
finely  divided  hail'  in  the  same  maimer  as  by  yeast. 
No  peroxydase  reaction  was  obtained  «-ith  pxire 
races  of  either  top  or  bottom  fermentation  yeasts, 
e^"cu  when  they  had  been  grown  in  a  current  of  air. 
Yeast  extracts,  purified  by  ultrafiltration,  contain 
invertase  and  maltase,  but  no  peroxydase. 

Olucosides    of    glycerol  ;      Fornuition    of  by 

a-glucosidase.  E.  Bourquelot,  M.  Bridel,  and  A. 
Aubrv.  Comptes  reud..  1915,  161,  41—43.  (See 
also  this  J.,  1915,  159.) 

After  the  prolonged  action  of  an  aqueous  extract  of 
air-dried  bottom-fermentation  beer  yeast  on  a  solu- 
tion  containing  dextrose  and  glycerol,  an  impure 
product  was  isolated  which  probably  contained  the 
two  possible  isomeric  a-monoglucosides  of  glycerol. 
An  analogous  result  had  previously  been  obtained 
bv  means  of  emulsin  which  contained  j3-glucosidase 
(Comptes  rend.,  1915,   160,  823).— J.  H.  L. 

it-Ohuosidase  ;    Influence  of  sodium  hydroxide  on 

the    synthetic    and    hydrolytic    activities    of . 

E.  Bourquelot  and  A.  Aubry.  Comptes  rend., 
1915,  161,  184—186. 

The  experiments  were  similar  to  those  made  with 
acetic  acid  (this  J.,  1915,  728),  but  a  parallel  series 
was  also  necessary  to  study  the  influence  of 
alkali  on  the  optical  rotatory  power  of  solutions 
of  dextrose  in  methyl  alcohol.  It  is  concluded 
that  the  synthetic  and  hydrolytic  activities  of  the 
enzyme  are  considerably  depressed  in  Uquids 
neutral  to  phenolphthalein,  and  are  completely 
arrestetl  in  media  containing  an  excess  of  sodium 
hydroxide  equal  to  0005  grm.  per  100  c.c. — J.  H.  L. 


Acetic  bacteria  ;  Redttcing  properties  of- 


N.  L. 

Sohngen.  Folia  mikrobiol.  Holland.  Beitr. 
gesamt.  Mikrobiol.,  1914,  3.  J.  Chem.  Soc, 
1915,   108,  i.,  753—754. 

The  oxidation  of  ethyl  alcohol  to  acetic  acid, 
which  is  cliaragteristic  of  acetic  bacteria,  is  to  a 
sUght  extent  reversible.  Experiments  were  per- 
formed under  aerobic  conditions  at  28° — 30°  C.  in 
an  Erlenmeyer  flask  with  a  layer  of  culture  liquid 
about  2  cm.  deep.  The  latter  consisted  of  a 
solution  in  yeast  extract  of  the  organic  substance 
whose  behaviour  was  being  studied.  When  methyl- 
ene-blue  is  added  to  a  flourishing  acetic  bacteria 
cultui'e,  it  is  reduced  to  the  leuco-base.  In  the 
anaerobic  region  beneath  the  surface,  dextrose 
is  oxidised  to  gluconic  acid,  but,  simultaneously, 
ethyl  alcohol  and  acetic  acid  are  formed  ;  alde- 
hydes and  ketones  could  not  be  detected  in  the 
liquid.  In  anaerobic  conditions  dextrose  is  de- 
composed to  a  slight  extent  into  ethyl  alcohol  and 
carbon  dioxide.  Organic  acids  and  salts  are  not 
decomposed  by  Acetobakter  xylinum  in  ana'roliic 
conditions.  Gluconic  acid  and  calcium  gluconate 
in  yeast  extract  are  converted  by  acetic  bacteria 
into  dihydroxyacetone,  carbon  dioxide,  water,  and 
ethyl  alcohol  (up  to  0-4%).  Similar  experiments 
with  lactic,  malic,  pjTuvic.  and  acetic  acids  or 
their  calcium  salts  show  that  ethyl  alcohol  is 
produced  from  them  in  small  quantity  by  the 
acetic  bacteria. 


Esterase ;    Rapid    detection    and    detemiiyiation    of 

small    amounts    of .     A.    Bach.     Ferment- 

forschung.   1915.   1,   151—154.     J.   Chem.  Soc, 
1915,  108,  ii.,  003. 

The  method  is  based  on  the  residts  of  experiments 
on  tyrosinase.  Neither  phenolase  nor  peroxydase-t- 
hydrogen  peroxide  attacks  midecomposed  phenolic 
esters,  but  produces  pigmented  substances  when 
even  a  trace  of  esterase  is  present.  Guaiacol 
carbonate  is  particularly  suited  for  the  colorimetric 
estimation.  Fresh  fungus  juice  (from  Lactarixm 
vellereus),  rich  in  oxydase,  oxidises  guaiacol  car- 
bonate directly,  whilst  the  phenolase  precipitated 
from  it  by  alcohol  is  without  any  action  ;  the 
fresh  juice  therefore  contains  an  esterase. 

Catalase  ;   Chemical  nature  of .     V.   Waentig 

and  W.   Gierisch.     Fermentforschung,   1915,   1, 
165—195.    J.  Chem.  Soc,  1915.  108,  i.,  727— 728. 

An  aqueous  extract  of  bullock's  liver  was  pre- 
cipitated with  alcohol,  and  the  catalase,  which 
can  only  be  completely  extracted  from  the  pre- 
cipitate with  great  difficidty  on  account  of  the 
adsorptive  action  of  accompanying  impurities  and 
alterations  in  the  enzyme  itself,  was  fiu'ther 
purified  by  :  (1)  Fractional  extraction,  the  middle 
extracts  being  the  purest  ;  (2)  self -purification  by 
long  keeping  of  the  extract  at  low  temperatures 
wth  preservatives,  whereby  a  considerable  portion 
of  the  non-enzymes  was  precipitated  ;  (3 )  repetition 
of  the  precipitation  with  alcohol,  whereby  a  large 
portion  of  the  aqueous  extractive  remamed  in 
solution  ;  (4)  dialysis,  although  often  accompanied 
by  loss  of  activity  ;  (5)  adsorption  in  finely  divided 
substances.  After  purification,  catalase  proved  to 
be  a  coagulable  protein,  precipitated  in  the  cold 
by  mineral  acids,  but  not  by  acetic  acid.  Coagu- 
lation by  heat  is  preceded  by  inactivation.  The 
precipitates  with  alcohol  and  ammonium  sulphate 
are  active  reversible  gels  which  only  slowly  undergo 
change.  The  limit  concentrations  depend  on  the 
accompanying  impurities.  Alkaloidal  reagents  and 
bromine  water  also  precipitate  catalase.  The 
protein  reactions  all  give  a  positive  result,  the 
biuret  test  giving  a  bluish-violet  colour.  The 
nitrogen  content  of  the  catalase  increases  with 
increasing  purity  to  at  least  15-45  "q.  Mineral 
matter  is  almost  absent,  although  iron  and 
phosphorus  are  always  present,  but  it  is  doubtful 
whether  they  are  integral  constituents,  as  it  is 
certain  that  catalase  is  not  a  nucleo-protein. 


Glycerol     in     wine;     Determination     of - 


F. 


Wohack.  Z.  landw.  Vers.  Wesen.  Oesterr.,  1914, 
17,  684—697.    J.  Chem.  Soc,  1915,  108,  ii.,  589. 

The  modification  of  Zeisel's  method  described  by 
Klemenc  for  the  estimation  of  methoxyl  and 
ethoxyl  groups  (this  J.,  1913,  770)  may  be  used 
for  the  estimation  of  glycerol  in  wine.  One 
hundred  c.c.  of  the  wine  is  evaporated  to  30  c.c, 
then  dUuted  to  50  c.c,  and  5  c.c.  of  this  solution 
is  used  for  the  estimation.  The  Uberated  iodine 
is  dissolved  from  the  decomposition  tube  by  the 
aid  of  potassium  iodide  solution,  and  then  titrated 
with  thiosulphate  solution  ;  the  small  quantity 
of  hydrogen  iodide  formed  is  estimated  by  subse- 
quently titrating  the  solution  with  potassitim 
hydroxide  solution,  using  methyl-red  as  indicator. 
The  phosphorus  used  in  the  process  should  be 
treated  previously  with  carbon  bi.uliib.lde,  ether, 
alcohol,  and  water. 

Citric  acid  in  wine  ;  Occurrence  and  determination 

of ,  and  the   detection  of  citric  acid  in  milk, 

jams,  and  fruit  syrups.  R.  Kunz.  Arch.  Chem. 
Mikrosk..  1914.  J.  Chem.  Soc,  1915,  108, 
U.,  595—596. 

Stahb's  reaction  (compare  Wohlk,  this  J..  1902, 
564)  is  recommended  for  the  detection  of  citric 
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acid  ;  the  reaction  depends  on  the  formation  of  a 
wliito  precipitate  of  pcntal>roinoacolonc  wlicn 
liroiniiif  aiul  potassium  piTinanpanate  act  on  citric 
acid.  Tlu'  author  prefers  to  use  potassium 
liromide  in  place  of  liromine  ;  10  c.c.  of  tlu> 
solution  to  lie  tested  is  treated  with  1  c.c.  of 
sidphuric  acid  (1:1)  and  0:{  c.c.  of  375",',  potas- 
sium liromide  solidion  ;  1  c.c.  of  5%  permanganate 
solution  is  then  added,  the  mixture  lieated  for 
live  numitcs  at  45'  t'.,  and  any  traces  of  man- 
(janese  ilioxidc  are  removed  hy  addition  of  a  drop 
of  ferrous  sulphate  solution  containing  sidphuric 
acid.  A  distinct  tin-hidity  is  obtained  witli 
1  nigrm.  of  citric  acid.  Wines  usually  give  a 
precipitate  with  lironnne  alone,  and  in  this  case 
the  test  is  modified  hy  evaporating  50  c.c.  of  the 
wine  to  10  c.c,  adding  2  c.c.  of  dilute  sulphuric 
acid,  then  10  c.c.  or  more  of  saturated  liromine 
water,  diluting  the  mixture  to  50  c.c,  and  filtering 
it  tlirough  kieselgidu'.  The  rdtrate  is  then  tested 
as  descrihed.  Heil  and  white  wines  examined  all 
yielded  a  reat'tion  for  citric  acid,  although  the 
(juantity  present  was  usually  very  small.  U.sing 
a  larger  qviantity  of  the  wine  (100  c.c),  the  penta- 
liromoacetone  formed  may  he  collected,  dried  over 
sulplniric  acid,  then  washed  with  very  dilute 
sulphuric  acid,   again  dried,   and  weighed. 

I'or  the  iletection  of  citric  acid  in  milk,  the 
latter  is  warmed  with  dilute  sidphuric  acid,  the 
serum  treated  with  tannin  to  remove  soluhle 
proteins,  filtered,  and  the  test  applied  to  the 
filtrate.  Fresh  milk  appears  to  contain  more 
citric  acid  than  does  old  and  curdled  milk.  In  the 
lase  of  jams,  a  portion  of  the  sample  is  diluted 
with  water,  acidified  with  a  few  drops  of  sulplunie 
acid,  the  sohition  is  mixed  with  about  twice  its 
volume  of  alcohol,  and  filtered.  The  filtrate  is 
neutralised  with  ammonia,  evaporated  to  expel 
alcohol,  again  filtered  after  the  addition  of  dilute 
sulplmric  acid,  and  the  filtrate  used  for  the  test. 
If  the  filtrate  gives  a  precipitate  with  bromine,  it 
is  treated  as  described  under  wine.  Fruit  juices 
also  require  a  .similar  treatment  liefore  being 
tested. 

('Uric   acid  in   pressed  yeast  ;   Occurrence  of . 

H.     Kiinz.     jVrch.    ('hem.     Mikrosk.,     1914.     J. 
("hem.  Soc,  1915,  108,  ii.,  590. 

The  citric  acid  may  he  Isolated  as  follows  ;  250 
grms.  of  the  yeast  is  digested  with  500  c.c  of  cold 
alcohol  for  two  days,  then  filtered,  the  filtrate  is 
treated  with  a  slight  excess  of  ammonia,  and 
boiled  under  a  reflux  apparatus  for  twenty 
iiiinules.  After  cooling,  the  solution  is  neutrali.sed 
with  liydrochloric  acid,  calcium  chloride  is  added, 
the  precipitate  collected  and  boiled  with  sodium 
carbonate  solution  ;  the  resulting  sodium  citrate 
is  again  precipitated  as  calcium  citrate  ;  this  is 
decomposed  with  sulphuric  acid,  the  calcium 
sulphate  .separated,  and  tlie  citric  acid  crystallised 
from  the  solution.  It  may  be  identified  by  means 
iif  .Stahr's  reaction  (.see  preceding  abstract).  The 
iiuantity  of  citric  acid  in  pressed  yeast  varies  with 
the  kind  of  yeast  ;  bottom  fermentation  yeast  is 
free  from  the  acid. 

Methyl  alcohol  in  alcoholic  beverages  and  pharma- 
ceutical tinctures;     Detection  of .     G.  Fran- 

ceschi.     Giorn.  Farm,  ('him.,  1914,  63.250 — 252. 
J.  C'hem.  .Soc,  1915,  108,  ii.,  588. 

Twenty  cc.  of  the  liquid  to  be  tested  is  distilled, 
and  15  c.c.  of  distillate  is  collected  and  re-distillecl 
so  as  to  give  8  c.c.  of  distillate,  into  which  is 
plunged  a  glowing  copper  spiral.  The  solution  is 
now  divided  into  two  portions.  One  portion  is 
treated  with  1  drop  of  10%  sodium  nitropnisside 
solution  and  1  drop  of  piperidine  ;  a  blue  coloration 
indicates  the  presence  of  methyl  alcohol.  The  other 
portion  is  boiled  for  one  minute,  a  drop  of  phenol 
is  added,  and  the  solution  poured  on  the  surface 


of  concentrated  ;«ilphuiic  .aciil  ;  a  rod  zone 
develops  if  the  saiiiiile  contained  methyl  alcohol. 
In  testing  tiiictun^  of  iodine,  10  c.c.  of  the  sampte 
should  be  diluted  with  '.'M  i-.c.  of  water,  filtered, 
llu'  filtrate  decdlorlsed  by  tlu'  addition  of  thio- 
sulphate  .solution,  and  then  tested  as  described. 


Rum;    Ferments  of - 


E.  Kayser.  f'oniptes 
rend.,  1915,  161,  181— ISI,  (See  also  this  .1., 
1915.   505.) 

TilllKio  types  of  yeast  are  coneerueil  in  tlie  pro- 
duction of  rum,  viz.,  bottom  fernientaticiii  yi'asls. 
Schizosaecharomijces.  and  film-yeasts.  The  iiufhor 
has  studied  their  relative  caiiacities  for  producing 
volatile  acids  under  various  conditions  of  fermenta- 
tion. In  experiments  with  sugared  malt  extracts, 
two  series  of  fermentations  wi'ie  carried  out  with 
the  liquid  15  mm.  and  15  em.  deep  in  the  resiiective 
series.  The  production  of  fixed  and  volatile  acids 
and  the  yeast  crop  by  the  Schizosaveharomiices 
typo  was  practically  identical  in  both  series.  The 
other  two  types  jiroduced  much  less  fixed  .acid 
but  much  larger  yeast  crops  in  the  shallow  than 
in  the  deep  li<|uid.  The  shallow  medium  proved 
favoiu'able  to  the  formation  of  volatile  acids  by 
bottom  fermentation  yeasts,  but  unfavourable 
in  tlie  case  of  film  yeasts.  The  volatile  acids 
jji'oduced  were  acetic,  butyric,  and  formic  acids. 
VVlien  the  mixed  acids,  in  the  form  of  s.nlts.  were 
treated  with  sulphuric  acid  and  ethyl  alcohol, 
the  characteristic  odour  of  rum  w-as  observed  : 
the  odour  was  most  agreeable  in  the  case  of  the 
acids  derived  from  bottom  fermentation  yeasts, 
and  in  the  other  cases  it  resembled  that  of  arrack. 
Acidification  of  malt  extracts  with  tart.aric  aciil 
(up  to  1-5%)  led  to  increased  production  of  formic 
acid  but  diminished  production  of  yeast  and 
butyric  acid.  In  fermentation  experiments  with 
bottom  yeasts  and  Schizosaccharomi/crs,  using 
molasses  worts  treated  with  equal  amounts  of 
combined  nitrogen  in  dilTerent  forms,  it  was 
found  that  inorganic  nitrogen  (ammonium  sulphate) 
increased  the  production  of  acetic  acid,  lunlde 
nitrogen  (asparagin)  increased  that  of  formic 
acid,  whilst  peptone  .slightly  diminished  the  amount 
of  butyric  .acid  formed.  Both  these  types  of 
veast  produced  relativelv  more  butyric  acid  at 
25"  than  at  35°  C— J.  H.  L. 

Alcohol;      Production     of from     wood.         K. 

Hiigglund.    J.  prakt.  Chem..  1915,  91.  358— 3(M. 

Fon,  the  commercial  production  of  alcohol  from 
wood  the  use  of  very  dilute  acids  for  hydrolysis 
is  alone  feasible.  The  best  temperature  for 
hydrolysis  with  dilute  sulphuric  acid  (0-25 — 1%) 
is  175°  C,  and  as  high  a  proportion  of  wood  shav- 
ings to  the  dilute  acid  as  1  :  3  may  lie  emi)Ioy(^d 
without  adver.sely  influencing  the  yield  of  sugars. 
Under  these  conditions  the  yield  of  alcohol  amounted 
to  75 — 85  litres  per  ton  of" wood  (pine  or  fir).  The 
iLse  of  sulphurous  acid  or  calcium  bisulphite  tor 
hydrolysis  decreased  the  yield  of  alcohol  to  about 
40  and  60  litres  per  ton  respectively,  f'onq^arative 
experiments  carried  out  with  70",',  sulphuric 
acid  indicated  that  under  the  most  favourable 
conditions  as  mucli  as  158  litres  of  alcohol  per 
ton  could  be  obtained,  but  the  cost  of  the  acid 
outweighed  the  advantage  of  the  increased  yield, 
and  the  commercial  production  of  alcohol  from 
wood  using  concentrated  .acids  for  hydrolysis  is 
economically  impossible. — G,  F.  M. 

Alcohol  in  aqueous  mixtures  of  varying  concentration ; 

Apparent  specific  volumes  of .    H.  T.  Brown. 

Analyst,  1915,  40,  379—383. 
The  apparent  specific  volume,  i.e..  the  volume 
occupied -by  unit  weight,  of  alcohol  in  all  con- 
centrations may  be  expressed  bv  the  formula  : 
1 — (D — ID/IF,  where  D  is  the  '  sp.  gr.  of  the 
mixture  at  15C715-6°  C,    and  W  the   weight   of 
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alcohol  in  grms.  in  1  c.c.  In  the  case  of  alcoholic 
mixtures  of  low  concentration,  corresponding 
■with  sp.  gr.  of  0-988  to  0-999,  the  apparent  specific 
volume  of  the  contained  alcohol  increases  steadily 
with  the  dilution,  and  it  toUows  from  this  that 
on  progressive  dilution  within  these  limits  the 
volume  of  the  mixture  must  exceed  the  sum  of 
the  initial  volumes  of  the  constituents  (water  and 
alcohol)  and  that,  under  these  conditions,  there  is 
an  expansion  of  volume,  instead  of  a  contraction 
as  is  observed  when  stronger  spirits  are  dihited. 
The  critical  point  at  which  dilution  ceases  to 
produce  contraction  and  begins  to  give  rise  to 
expansion  occurs  at  a  point  corresponding  rery 
nearly  with  a  sp.  gr.  of  0-9652.  This  point  would 
seem  to  mark  the  completed  formation  of  a 
definite  alcohol  hydrate,  during  the  formation  of 
which  continuous  contraction  takes  place,  .and 
the  expansion  which  occurs  on  still  further  dilution 
may  be  regarded  as  an  expression  of  progressive 
dissociation  of  this  hvdrate.  A  hvdrate  having  the 
composition  C2Hr,OH,8H,0  would  contain24-21% 
of  alcohol,  whereas  dilute  alcohol  of  sp.  gr.  0-9652, 
at  the  critical  point,  contains  24-83%  of  alcohol  by 
weight.— W.  P.  S. 

Oxidation     of     hydrogen     sulphide     by     bacteria. 
Jacobsen.     See  VII. 

Patents. 

Fermenting   sugar    or   materials   containing    sugar 

[by  Bacillus  macerans'\  ;   Process  for .    P.  A. 

Newton,  London.  Prom  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Leverkusen,  Germany. 
Eng.  Pat.  14,371,  June  15,  1914. 

See  Ger.  Pat.  283,107;  this  J.,  1915,729.  Nitro- 
genous nutritive  materials,  such  as  pressed  yeast, 
yeast  extract,  acrospires,  etc.,  are  also  added  to  the 
mixture. 

Beverage  ;      Non-alcoholie .        A.     P.     Stitzel, 

Louisville,  Kv.  U.S.  Pat.  1.149.700.  Aus?.  10, 
1915.     Date  of  appl.,  Dec.  21,  1914. 

Spent  beer,  i.e.,  fermented  wort  from  which  the 
alcohol  has  been  removed,  is  mixed  with  a  flavour- 
ing  substance,    cooled,    filtered,    and   carbonated. 

—J.  H.  L. 

Hopped  beverages ;    Process  of  manufacturing  ■ 


B.  Wahl.  Assignor  to  lAipulvtic  Process  Co., 
Chicago,  lU.  UX  Pat.  1,149,704,  Aug.  10,  1015. 
Date  of  appl.,  Sept.  3,  1914. 

The  hops  are  heated  at  about  180°  F.  {82' C.) 
with  about  20  tunes  their  weight  of  a  dilute 
solution  of  caustic  alkali  to  dissolve  the  liitter 
acids.  The  alkaline  extract,  still  containing  the 
hops,  is  added  to  the  wort,  the  acidity  of  which 
neutralises  the  alkali  thus  introduced.  In  this 
way  the  bitter  acids  are  distributed  throiigliout 
the  wort  in  a  colloidal  form. — J.  H.  L. 

Plastic  compositions  or  horn  substilides  [from  yeast 
residues].     Eng.  Pat.  70.     See  XV. 

Ferment  and  process  for  producing  and  preserving 
the  same.     U.S.  Pat.   1.149,839.     See  XIXa. 


XIXa.— FOODS. 

Milk  ;   Pasteurisation  of .    U.S.  Comm.  Bept. 

No.   183;  Aug.  0,   1915. 

A  rhcent  investigation  by  the  U.S.  Department 
of  Agriculture  has  sho-wn  that  the  process  of 
pasteurising  milk  in  bulk  and  then*  bottling 
whilst  hot  in  hot  steamed  bottles,  eliminates  the 
danger  of  bottle  infection  and  saves  the  loss  of 
milk  by  evaporation  over  the  cooler.     Satisfactory 


bacterial  reduction  was  obtained  by  keeping  the 
milk  at  145°  P.  (63°  C.)  for  30    minutes. 

Dutch  cheese  ;   Composiiion  of ,  and  the  system, 

of  control  for  whole-milk  Dutch  cheese.    J.  J.  L. 
van  Eijn.    Analyst,  1915,  40,  391—397. 

Genuine  Gouda  cheese  is  almost  always  made  from 
whole  milk  whilst  Edam  cheese  is  made  from  milk 
deprived  of  a  small  pi-oportion  of  its  cream. 
Cheeses  made  from  skmnned  milk,  however, 
are  now  prepared  in  the  well-known  shapes  of  these 
brands,  and  control  stations  have  been  established 
in  Holland  for  the  purpose  of  analysing  and  issuing 
guarantee  marks  for  the  genuine  cheeses.  Cheeses 
made  frona  whole  milk  must  contain  at  least  45% 
of  fat,  calculated  on  the  dry  substance.  From  the 
results  recorded  it  is  clear  that  no  fixed  relation 
exists  between  the  amount  of  fat  in  a  milk  and 
that  in  the  cheese  prepared  from  the  milk  ;  the 
ratio  of  fat  to  casein  in  the  milk  appears  to  be  the 
determining  factor.  Milks  containing  from  2-8  to 
3-0%  of  fat  will  yield  cheeses  having  as  Mgh  a 
percentage  of  fat  as  those  obtained  from  milks 
containing  up  to  3-7  %  of  fat.  Edam  cheese  is  not  to 
be  considered  as  a  whole  milk  cheese,  but  only  as 
a  fat  cheese  ;  it  is  generally  agreed,  however,  that 
this  cheese  should  contain  not  less  than  40  % 
of  fat,  calculated  on  the  dry  substance.— W.  P.  S. 

Polypeptides,  peptones,  and  proteins  ;    Synthesis  of 

by  means  of  enzymes.      E.   Abderhalden. 

Fermentforschung,   1915,   1,  47 — 54.     J.  Chem. 
Soc,  1915,  108,  i.,  725. 

NuJiEROUS  experiments  with  pepsin,  trypsin, 
and  erepsin  on  the  synthesis  of  proteins  from  their 
degradation  products  were  unsuccessful,  but  the 
treatment  of  mixtures  of  amino-acids  from  definite 
organs  with  the  juice  from  the  same  organ  led  to 
the  desired  result,  as  after  some  months  there  was  a 
decrease  in  amino-nitrogen  which  could  be  ex- 
plained in  no  other  way,  and  also  the  coagulation 
test  showed  the  presence  of  protein.  The  enzymes 
of  the  cell  exert,  therefore,  a  .specific  action  accord- 
ing to  the  nature  of  the  cell.  Syntheses  of  proteins 
from  peptones  were  also  effected  in  a  similar  way. 


Amino-acids  ;   Salting  ont  of  ■ 


and  their  separa- 
P.    Pfeiffer  and 


tion  by  means  of  neutral  sa 

F.  Wittka.    Ber.,  1915,  48,  1041—1048. 

On  addition  of  saturated  solutions  of  neutral  salts 
to  saturated  solutions  of  amino-acids,  glycocoll, 
tyrosine,  and  aspartic  acid  gave  no  precipitate, 
alanine  was  only  precipitated  by  ammonium 
sulphate,  whereas  rfMeucine  and  rf^-phenylalanine 
were  precipitated  by  sodium  and  potassium 
chlorides,  potassium  oxalate,  magnesium  and 
sodium  sulphates,  sodium  and  potassium  acetates, 
but  best  by  ammoniuni  sulphate.  In  these  precipi- 
tates, the  amino-acids  are  not  combined  -with  the 
salts,  but  are  in  the  free,  crystalline  condition. 
Phenylalanine  did  not  give  a  precipitate  with 
potassium  or  aluminium  sulphate,  ammonium, 
calcium,  barium,  magnesium,  or  aluminium  chloride, 
or  with  barium  bromide.  The  results  give  further 
confirmation  of  the  view  that  proteins  are  com- 
plexes of  amino-acids,  the  salting  out  of  which  can 
no  longer  be  accepted  as  a  criterion  of  their  colloidal 
character.  Phenylalanine  and  /-leucine  may  be 
separated  from  glycocoll  by  means  of  ammonium 
sulphate.  The  calcium  chloride  compounds  of 
glycocoll  and  d-alanine  have  been  separated  by  the 
difference  in  their  solubility  in  aqueous  alcohol. 

— F.  W.  A; 

Determination  of  phosphoric  acid  in  vegetable 
stibstances.  especially  crops,  and  in  phosphates. 
Stutzer  and  Haupt.    See  XVI. 

Occurrence  and  determination  of  citric  acid  in  wine, 
and  detection  of  citric  acid  in  milk,  jams,  and 
fruit  syrups.    Kunz.    See  XVIII. 
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Patents. 

Femtcnl  [forbread  makintj]  a)i(l  proccssfor  producittij 
and  prescrcittg  the  savie.  II.  A.  Kohnian,  Pitts- 
burgh. Pa.  U..S.  Pat.  l.ll!l,S:?9,  .\ug.  10.  IDlf). 
Dati'  of  appl.,  June  21,  1912. 

A  BKE.^D  leaven,  comprising  a  drioil  baetoiial 
fornient  capable  of  liberating  carbon  dioxide  and 
liydrogen  and  in  which  the  spores  have  been 
developed,  is  prepared  from  a  stardiy  material, 
sodium  bicarbonate,  calcium  carbonate,  and  milk. 

— W.  P.  S. 

Milk  or  other  fluids  :    Proeess  of  pastettrisind  ■ 


.S.   M.   ITeulings.   Iladdonlield,   N.J.      U.S.   Pat. 
l,150,2(i9,Aug.  17,191. J. Pate  of  appl. ,nec.30,1913. 

.Milk  is  heated  at  140='— 150"  F.  (60^—66°  ('.)  until 
pasteurised,  then  at  a  higl\er  temperature  for  a 
short  time,  and  rapidly  cooled. — W.  P.  S. 

Heveraye-produciiig  7)ttiterial  and  process  of  making 
same.  II.  Barnhard,  Davenport,  Wash.  U..S. 
Pat.  1.150,733,  Aug.  17,  1915.  Date  of  appl.. 
Mar.  27,  1914. 

Cauuot  roots  arc  cleansed  and  cut  into  tliin  slices 
wliich  are  then  dried  for  20  mins.  at  100"  K. 
(38"  v.).  roasted  for  10  mins.  at  145°  F.  (tWC). 
and  ground  to  a  powder. — \A'.  P.  S. 

Foodstuff  containing  free  lecithin  and  process  of 
7naking  same.  H.  Martin,  Vienna.  U.S.  Pat. 
1, 150, i(91,Aug.l7, 1915. Date  ofappl.,Mar.28, 191 1. 

See  Ft.  Pat.  470,527  of  1914  ;    this  J.,  1915,  198. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

■  in    the 


Phenol ;     Action    of  fomtaldehi/dc    oti 


presence  of  concentrated  .Kulphitric  acid.  J. 
Buraczewski.  Cliem.  Zentr.,  1914,  ii,  1207. 
J.  Chem.  See,  1915,  108,  i.,  074. 

WllKN  phenol  dissolved  in  concentrated  sulphuric 
acid  is  shaken  with  a  cold,  freshly  prepared  solution 
of  40%  aqueous  formaldeliyde  in  concentrat<'d 
sulphuric  acid,  the  mass  suddenly  solidifies.  The 
solid  product  is  green,  but  paler  in  colour  according 
J  to  the  cooling  of  the  mixture  ;  it-  is  insoluble  in 
organic  solvents.  The  colour  changes  to  pale 
yellow  under  the  action  of  alkalis,  and  in  this 
respect  ammonia  or  potassiimi  cyanide  is  more 
a<-tive  iiian  .sodium  or  potassiimi  hydroxide.  If 
the  solution  of  phenol  in  sulphuric  .acid  is  warmed 
and  tlien  .  cooled,  previous  to  the  addition  of 
formaldehyde,  a  soli<l  product  is  not  formed. 
Wlien  however,  hot  solutions  of  the  components 
are  mixed,  solidification  takes  place,  and  an 
intcn-sely  green  mass  residts  ;  at  a  higher  tempera- 
ture a  black  product  is  obtained.  The  products 
liave  an  antiseptic  and  deodorising  action  ; 
fresh  urine  to  which  a  small  quantity  was  added 
showed  no  sign  of  decomposition  after  a  long  period. 

Chloroamines  as  antiseptics.  II.  I).  Dakin  and  J.  B. 
Cohen.    Brit.  .Med.  J.,  1915,  11,  318. 

EXAMiN.\Tiox  of  a  number  of  chloroamines  has 
shown  that  all  substances  containing  the  group, 
:  N.("l,  are  strongly  antiseptic  ;  some  will  probably 
be  found  to  have  practical  value.  Compounds  of 
this  type  are  formed  in  situ  when  wounds  are 
treated  with  hypochlorous  acid,  so  that  a  certain 
antiseptic  action  may  be  expect^ed  to  persist  after 
the  free  hvpochlorite  has  disappeared.  (See  also 
this  J.,  1915,  919.) 

South  African  sheep  dips.  Chem.  Trade  J.,  Aug.  28, 
1915.     (See  also  this  .1.,   1913,  530.) 

An  organised  protest,  headed  by  the  Bradford 
Chamber  of  Commerce,  waa  made  some  time  ago 


against  the  use  of  caustic  soda  and  sulphur  sheep 
dips,  to  the  Agriiultuial  Department  of  the  South 
African  Oovernnienl ,  on  the  ground  tliat  tlu!  use 
of  such  dips  liad  a  deleterious  elTect  upon  the 
quality  of  the  wool.  'I'lie  use  of  tliei^e  products 
is,  however,  still  ollicially  n^coinnicuded  l)y  the 
ITnion  Oovernment,  and  a  tiovernmcntal  report 
i.ssued  recently  deals  as  follows  with  the  objections 
raised  : — - 

(1)  The  South  African  Government  is  well  aware 
of  the  nature  of  sodium  sulphide,  and  of  the  fact 
tliat  it  is  used  in  removing  wool  from  dead  .skins  ; 
but  it  is  empliatically  denied  that  the  caustic  soda- 
sulphur  dip,  mixed  in  accordance  with  oflicial 
directions,  partakes  of  the  nature  of  a  wool  solvent, 
and  as  proof  it  m.ay  be  slated  tliat  some  of  the  besti 
prices  obtained  for  South  .\fricau  wools  have  l)een 
made  for  fleeces  which  have  heon  dipped  in  tlie 
lime-sulphur  or  caustic  soda-sulpliur  solutions. 
Wool  buyers  continue  to  purchase,  year  by  year, 
at  top  prices,  what  the  Bradford  Chamber  calls 
"  dissolved  "  wool.  (2)  Wool  treated  with  caustic 
soda  and  sulpliur  in  certain  proportions  will  be 
dissolved,  l)ut  the  Government  has  made  it  quite 
clear  that  the  dipping  fluid  must  be  made  in  pro- 
portions wliich  will  not  damage  wool.  (3)  It  is 
well  known  that  wool  is  frequently  treated  with 
caustic  soda  or  caustitr  potash  iri  the  scouring 
process,  and  that  if  hard  w.ater  be  used  for  scouring 
it  becomes  necessary  to  soften  it  artificially  by 
the  addition  of  caustic  soda  ;  but  the  caustic  soda 
or  caustic  potash  would  not  be  used  by  a  manu- 
facturer in  proportions  which  \\ould  dissolve  the 
wool.  (4)  Tlie  eflect  of  all  alkaUne  soda  .salts, 
wlien  they  are  used  improperly,  is  to  destroy  the 
spinning  qualities  of  the  wool,  but  the  manu- 
facturer would  find  his  task  an  impossible  one 
if  he  were  prohibited  from  using  alkali.  Tlie 
damage  caused  by  the  improper  use  of  alkalis  is 
iiardly  likely  to  be  greater  than  that  caused  by 
the  scab  mites,  for  wool  from  sheep  wliich  have 
suffered  from  scab  is  lirittle  and  structureless, 
and  has  lost  both  its  spinning  and  felting  qualities. 
(5)  It  may  be  that  wool  treated  witli  an  excess 
of  alkaline  matter  has  a  stronger  affinity  for  colour- 
ing matters  than  wool  not  so  treated,  but  the  fact 
tliat  manufacturers  themselves  use  caustic  soda 
and  caustic  potash  in  the  course  of  the  manufacture 
of  wool  into  cloth,  is  proof  conclusive  that  whilst 
these  substances  may  be  dangerous  when  applied 
in  a  careless  manner,  they  cause  no  damage  to  the 
wool  when  projierly  used.  Beference  to  any 
standard  worli  on  the  effect  of  alkalis  on  wool  will 
show  that  in  some  ca.ses  caustic  soda  is  used  to 
strengthen  the  fibre.  It  all  depends  on  the  form 
in  which  the  solution  is  made  and  its  degree  of 
alkalinity. 

Contributions  to  the  knnnlcdge  of  para-chloro-  and 
para-bromo-mctacresol.  Von  Walther  and  Zipper. 
See  III. 

llttsiing  of  iron  in  water  softened  hij  the  Permtdit 
process,  and  means  for  preventing  rusting.  Bauer 
and  Wetzel.     See  X. 


P.\TENT.S. 

Water;  Process  for  softening .  Oelwerke  Stern- 

Sonneborn  A.-O.,  Cologne,  Germanv.  Kng.  Pat. 
22,302,  Nov.  11,  1914.  Under  Int.  Conv.,  Nov. 
13,  1913. 
The  water  is  treated  with  sodium  pliosphate  in 
the  proportion  of  4  c.c.  of  10%  solution  to  100  c.c. 
of  water,  and  heated  at  70'"  C.  for  half  an  hour, 
when  the  hardness  is  reduced  to  1  -75  degrees 
(German).  If  the  mixture  is  boiled  for  5  mins. 
the  hardness  is  reduced  to  1-05  degrees,  and  after 
10  niias.  lioiling  to  1  degree. — J,  H.  J, 
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Sewage  or  other  pxdrescible  matter  ;  Process  of  and 

apparatus   for    treating .     C    P.    Landreth, 

Philadelphia.  Pa.,  U.S.A.  Eng.  Pat.  18.564, 
Aug.  11,  19U.  Under  Int.  Conv.,  June  9.  1914. 
Coarsely  strained  sewage  is  passed  to  an  electro- 
lysing chamber,  where  it  is  broken  up  by  paddles 
and  is  mixed  with  sufficient  calcium  hydroxide  to 
make  it  distinctly  alkaline.  The  mixture  pa.sses 
lietween  horizontal  electrodes  of  carbon  or  iron. 
After  electrolysis  the  sewage  passes  into  a  settling 
tank,  where  the  sludge  settles  out  and  a  clear 
sterile  liquid  is  obtained,  which  runs  off  from  the 
top  of  the  tank.  The  sludge  is  carried  by  a  pump 
to  a  press,  the  liquid  leaving  which  is  returned 
to  the  sewage  well  for  re-treatment. — J.  H.  J. 

Sewaf/e  :     Apparatus  for   p^irifjjing .     G.    W. 

and  J.  F.  J\^avlor,  Denbv  Dale,  Yorks.  Eng.  Pat. 
2n..579,  Oct.  6.  1914.     (.See  also  this  J.,  1915,  814. ) 

Ix  the  purification  of  sewage  by  aeration  in  a  tank 
with  a  false  bottom  of  porous  material,  the  false 
bottom  is  made  of  a  plial)Ie  material,  such  as 
filter-cloth,  felt,  canvas,  or  perforated  metal, 
supported  if  desired  on  wire  netting,  through  which 
the  air  supply  diffuses  into  the  sewage  in  the  tank. 
The  porous  floor  may  be  laid  on  the  air  pipes  placed 
horizontally  along  the  bottom  of  the  tank,  or 
on  the  framework  covering  each  line  of  pipes  and 
dividing  the  air  space  into  separate  compartments. 
The  floor  may  be  supported  also  on  boxes  with 
porous  sides,  the  air  pipes  coming  through  the 
bottom  of  the  tank  and  being  in  a  vertical  position 
in  the  centre  of  each  box. — J.  H.  J. 

Seicarje  ;    Apparatus  for  separating  the  solid  matter 

from .  C.  A.  Jennings,  Cliicago.  111..  Assignor 

to  A.  E.  Nichols,  Philadelphia,  Pa.  U.S.  Pat. 
l,149,()50,Aug.l0.1915.  Dateof  appl.,Nov.3,1913. 
Sewack  is  delivered  to  an  inclined  screen  con- 
veyor the  lower  end  of  which  is  situated  in  a  well. 
The  solid  material  is  discharged  from  the  top  of  the 
conveyor  into  a  receptacle  by  means  of  a  blast  of 
air  passing  outwards  through  the  screen. — W.  I'.  S. 

Destruction   and  conversion   into  valuable  products 
of  the  dead  bodies  of  ani7n(ils,  animal  refuse,  fish, 

and  the   like  ;    Process  and  device  for  the . 

(J.  Barker.  Birmingham.  From  F.  Fahl.  Bremen, 
Germany.  Eng.  Pat.  18,360.  Aug.  7,  1914. 
The  animal  refuse  is  thrown  into  a  cylinder  of  wire 
network  mounted  within  a  horizontal  boiler,  and 
is  heated  by  high-pressure  steam  untU  the  whole 
body,  including  the  bones,  is  decomposed.  The  fat 
and  glue  solution  are  run  off  continuously  from  a 
discharge  socket  at  one  end  of  tlie  boiler".  \A'hen 
the  operation  is  finished,  the  inner  cylinder  is  set 
in  rotation,  and  as  the  material  falls" oft'  from  the 
side,  the  water  adhering  to  it  escapes  through  the 
network.  Benzine  is  introduced,  the  rotation 
continued,  and  then  the  benzine  extract  run  off. 
The  benzine  retained  in  the  material  is  vaporised 
liy  the  application  of  steam  heat  and  the  inner 
cylinder  rotated,  when  the  material  falls  through 
the  wire  network  on  to  the  side  of  the  boiler,  where 
the  drying  is  completed,  and  the  material  con- 
veyed to  the  discharge  socket  by  the  action  of 
scrapers.  The  material  is  almost  completely  freed 
from  fat  and  can  be  packed  forthwith. — J.  H.  J. 

Antiseptic  and  disinfecting  compound.     J.  ChaUis, 
London.      Eng.   Pat.   21,000,    Oct.    15,    1914. 

:Mixtxt«es  of  acetone  with  saponified  vegetable  oils 
and  tar  oils  are  claimed.  For  instance,  carbolic 
acid  or  cresylic  acid,  5,  linseed  oU,  5.  water,  4  galls., 
and  potassium  hydroxide,  12-5  lb.,  are  boiled 
together  until  the"  oUs  are  saponified,  and  the 
solution,  while  hot,  is  mixed  with  acetone,  3-75 
galls.  Alcohol,  benzene,  naphtha,  etc.,  may  also 
be  added.  The  products  are  readily  soluble  in 
water. — W.  P.  S. 


Water  ;   Method  of  producing  sterile  drinking . 

J.  W.  Mackenzie,  London.  From  Sucrofilter-  und 
Wasserreinigungs-Ges.,  Berlin-Schoneberg,  Ger- 
many.   Eng.  Pat.  15,366,  June  26,  1914. 

See  Ger.  Pat.  281,810  of  1913  ;   this  J.,  1915,  731. 

Apparatus  for   detecting  the  presence   of  injurious 
gases  in  mines.    Eng.  Pat.  11,721.    See  XXIIL 


XX.-ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  :    ESSENTIAL  OILS. 

Alkaloid  formation  in  plants.  I.  Protein  and 
nicotine  content  of  the  tobacco  plant  during  grotcth. 
H.  Baggesgaard  Basmussen.  Biochem.  Zeits.. 
1915,  69,  461—466.  J.  Chem.  Soc,  1915,  108, 
i.,  759—760. 

The  content  of  total  nitrogen  alters  during  the 
growth  of  the  plant,  diminishing  with  the  age. 
The  lower  leaves  contain  less  nitrogen  than  the 
liigher  ones.  The  nitrogen  is  higher  in  well- 
fertilised  plants.  In  the  less  fertilised  plants  the 
protein  nitrogen  diminishes  with  the  age.  The 
nicotine  content  (estimated  by  means  of  silico- 
tungstic  acid  ;  see  this  J.,  1915,  330)  increases 
during  the  whole  period  of  the  growth.  The  basic 
nitrogen  also  increases.  There  are  large  variations 
in  the  proportions  of  nicotine  to  basic  nitrogen. 

Tobacco  resin ;  Method  for  the  determination  of , 

and  its  application  to  various  tobaccos.  J.  von 
Degrazia.  Fachliche  Mitt,  der  osterreichischen 
Tabakregie,  1914,  1 — 4.  J.  Chem.  Soc,  1915, 
108,  ii,  603—604.     (Compare  this  J.,  1914,  436.) 

Two  portions  of  60  grms.  each  of  the  dry  powdered 
tobacco  are  extracted  in  a  Soxhlet  apparatus  with 
ether,  about  100  grms.  of  ether  being  used  for 
each  portion.  One  of  the  ethereal  solutions  is  then 
washed  with  water  containing  a  small  quantity 
of  acid  to  remove  nicotine,  the  ether  evaporated, 
the  residue  dissolved  in  90%  alcohol,  and  the 
solution  strongly  cooled.  After  the  separated  wax 
has  been  removed,  the  alcoholic  solution  is  boiled 
with  the  addition  of  150  c.c.  of  2%  potassium 
hydroxide  solution,  and  the  mixture  is  extracted 
with  ether  ;  t'he  ethereal  solution  contains  the 
tobacco  resin,  together  with  small  quantities  of 
ethereal  oils.  The  solution  usually  has  a  reddish- 
brown  colour,  but  in  the  case  of  Cserbel  tobacco 
it  has  a  green  colour.  After  the  ether  has  been 
evaporated,  the  residue  of  tobacco  resin  is  weighed. 
The  alkaline  solution  contains  the  resin  acids  and 
the  resin  alcohol  ;  the  latter  is  in  suspension,  and 
is  separated  and  weighed,  wliilst  the  resin  acids 
are  separated  by  extraction  with  ether  in  the 
usual  way,  the  ethereal  solution  evaporated,  the 
residue  weighed,  the  acids  dissolved  in  alcohol, 
and  the  tobaccic  acid  precipitated  by  the  addition 
of  alcoholic  lead  acetate  solution.  The  lead  salt 
is  separated  by  filtration,  and  the  filtrate  mixed 
with  ten  times  its  volume  of  water  acidified  with 
nitric  acid  ;  the  ;3-tobaccic  acid  which  separates 
in  flocks  is  collected,  dissolved  in  ether,  the 
solution  evaporated,  and  the  residue  weighed. 
The  7-tobaccic  acid  is  found  by  difference.  The 
other  portion  of  the  ethereal  solution  is  evaporated, 
and  the  residue  extracted  with  alcohol  to  dissolve 
the  a-tobaccic  acid  ;  the  alcoholic  solution,  which 
contains  tannin  and  nicotine  in  addition  to  the 
acid,  is  evaporated,  the  residue  heated  with  very 
dilute  potassium  hydroxide  solution,  cooled, 
filtered,  the  filtrate  neutralised,  and  the  separated 
a-acid  collected.  The  following  table  shows  the 
composition  of  the  resins  from  various  tobaccos 
expressed  as  percentages  of  the  latter ;  the 
figures  indicate  that  it  is  possiltle  to  differentiate 
between  different  kinds  of  tobacco  : — 
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Adda. 

Kind  ol  tobacco. 

Total 
re«ln. 

Wax. 

Resen. 

Resin 
alcohol. 

a. 

>•>■ 

7. 

H»Tin« 

4«& 

0  59 

S'64 

1-44 

018 

0'38 

001 

Brazilian 

3-36 

055 

1-97 

093 

012 

0-32 

002 

Java    

4'4S 

0-55 

1-37 

0-96 

0-27 

175 

010 

Virgtnian    .... 

7-59 

0-77 

6-75 

0-86 

0-43 

0-44 

002 

Hungarian    . . . 

&  15 

1-32 

S'41 

0-83 

0-24 

0-65 

002 

C»erb*l    (JVifO- 

riaiM  rutiica) 

4-57 

0'«0 

346 

104 

003 

004 

none 

DalTnatian    . . , 

786 

l-4« 

6-88 

1-22 

0-26 

0-45 

005 

Turkisb 

700 

100 

3-80 

202 

0-32 

0-81 

007 

Tobacco    extract;     Alkaloids    of .     E.     Noga. 

Fachliche  Mitt.  ost.  Tabakregie,  1914.     J.  Cheui. 
Soc,  1915,  108,  i.,  711. 

Ri  eiDUES  from  l\irkish  tobacco  were  extracted 
systematically  with  water  and  the  extract  evap- 
orated in  a  vacuum.  By  the  use  of  benzene,  a 
small  quantity  of  alkaloid,  which  was  not  volatile 
with  steam,  was  obtained  from  this  extract,  and 
was  separated  by  distillation  into  four  fractions. 

I.  Nicotoine,  CjH,,N,  colourless,  mobile  liquid, 
with  a  peculiar  intt-nse  odour  resembling  that  of 
pyridine,  b.pt.  208°  C.  ;  sp.  gr.  at  21  V4°  C.  0-9545, 
n"  =1-5105.  It  gives  the  usual  alkaloidal  re- 
actions. With  hydrochloric,  sulphuric,  and  picric 
acids,  mercuric  and  platinic  chlorides,  it  yields, 
in   part,   well-crystallised   salts   of   definite   m.pt. 

II.  Nicoteine  (compare  Pictet  and  Rotschv,  this 
J.,  1901,  501).  III.  Isonicoteine,  CioHuN.,, 
colourless,  viscous,  oily  liquid,  with  a  rather 
powerful,  very  persistent  odour.  It  is  optically 
inactive,  and  nas  b.pt.  293°  C.  (darkening), 
sp.  gr.  at  20°/4°  C.  10984,  n  6=1-5749.  With 
hydrochloric,  sulphuric,  and  picric  acids,  mercuric, 
platinic,  and  auric  chlorides  it  yields,  in  part, 
well-crystallised  salts.  It  forms  a  methiodide. 
It  is  converted  by  oxidation  into  nicotinic  acid, 
gives  the  pine-shaving  reaction,  immediately 
decolorises  potassium  permanganate,  and  there- 
fore has  the  formula, 

XH.CH^  ^CH CHj 

CH<  >C.C<^  I 

\N=CH/        \N(CH,).CHj 
IV.  Nicot«lline,    C,,H,Nj,    m.pt.     148°  C,    b.pt. 
above  300°  0.  (loc.  cit.). 

Quinine  ;  Action  of  chlorine  on .  A.  Christenseii. 

Ber.   Deut.   pharm.    Oes.,    1915,    25,   256—281. 
J.  Chem.  Soc,  1915,  108,  i.,  711—713. 

When  a  solution  of  quinine  hydrochloride  in  a 
mixture  of  act  tic  and  hydrochloric  acids  is  treated 
with  chlorine  (1  mol.)  there  is  produced  an  additive 
compound,  quinine  dichloride,  CjoHjjO.NjCI,,  a 
colourless,  amorphous  powder,  m.pt.  97°  C.,  which 
dissolves  in  dilute  oxy-acids  giving  solutions  with 
a  blue  fluorescence  ;  it  forms  a  dihydrochloride, 
prisms  with  2HjO,  sparingly  soluble  nitrate, 
hexagonal  prisms,  dihydrobromide  perbromide, 
Csi,H,40jN2Clj,2HBr,Br;,  orange-red,  crystalline 
powder,  and  iodosulphate, 

4C„H„0,NjCU,3HjS04,2HI,I.,7  or  8  H,0. 
which  closely  resembles  the  corresponding  deriva- 
tive of  quinine.  By  energetic  treatment  with 
alcoholic  potassium  hydroxide  it  is  converted  into 
dehydroquinine,  CjoIIjiOjNj.  m.pt.  181°  C.  If 
quinine  hydrochloride  is  treated  in  solution  in 
cold  dilute  hydrochloric  acid  with  chlorine  (1  mol.) 
dissolved  in  water,  the  product  is  an  additive 
compound  of  quinine  and  hypochlorous  acid, 
CjjHjjO.XjCI.OII,  to  which  the  name  quinine 
hydroxychloride  is  given;  thLs  is  an  amorphous, 
colourless  powder,  m.pt.  110°  C,  which  can  be 
isolated  as  the  nitrate  by  the  addition  of  ammo- 
nium nitrate  solution.  Chlorine  (2  mols.)  in 
aqueous  solution  acts  on  a  cold  solution  of  quinine 
hydrochloride  in  dilute  hydrochloric  acid,  giving 
a   base,   CigHjjOjNjCl,,   which   separates  as   the 


dihydrochloride  on  the  addition  of  sodium  chloride. 
The  new  base, 

CI    C\H,,N(OH)-CH(OH)-CH,Cl 


HO 


\/' 


N 

forms  colourless  needles  with  411,0,  m.pt.  172° — 
173°  C.  ;  it  forms  a  triacetyl  derivative  and  a 
dibenzoyl  derivative  ;  when  oxidised  with  nitric 
acid  it  gives  pyridine-2.3-dicarboxylic  acid.  The 
above  formula  receives  confirmation  from  the  form- 
ation of  a  base,  C,,n,,()2NjClj,4H,0  (dihydro- 
chloride, yellow  prisms  with  311 X)  ;  nitrate, 
crystalline),  when  chlorine  water  is  allowed  to  act 
on  hydrochloroquinine,  C;oH2r,02NjCI  ;  the  last- 
named  substance  docs  not  contain  any  aliphatic 
ethylenic  linking,  so  that  the  new  chlorine  atom 
in  the  product  must  have  entered  the  quinoline 
nucleus.  Further  confirmation  of  tlie  structure 
is  supplied  by  the  conversion  of  6-methoxyquino- 
line  into  5-chloro-6-hydroxyquinoline  by  the 
action  of  chlorine  water  in  hydrochloric  acid 
solution.  The  product  of  the  action  of  chlorine 
(3  mols.)  on  a  solution  of  quinine  hydrochloride 
in  dilute  hydrochloric  acid  is  an  unstable  base, 
C„H2,03N,Cl3,  which  can  be  separated  from 
solution  as  the  nitrate,  colourless,  hexagonal 
leaflets,  whilst  the  action  of  chlorine  on  hydro- 
chloroquinine produces  an  analogous  compound, 
the  difference  between  these  two  bases  being  the 
replacement  of  the  hydroxyl  group  in  the  side- 
chain  of  the  former  by  hydrogen  in  the  latter. 
Both  these  bases  give  a  green  coloration  with 
aqueous  ammonia,  and  also  liberate  iodine  from 
potassium  iodide  ;  it  is  therefore  probable  that 
each  contains  the  grouping  -CO-CCK-  in  the 
quinoline  nucleus.  Quinine  dichloride  (see  above) 
also  reacts  with  chlorine  (2  mols.),  yielding  a  base, 
CuHjjOjNjCIj,  "which  is  separated  as  the  crystal- 
line nitrate  ;  this  contains  one  active  chlorine  atom 
capable  of  displacing  iodine  from  pota.ssium  iodide 
and  so  probably  contains  the  grouping  -CO-CClj-, 
which  is  also  present  in  the  products  C,9H,,0  jN,Cl  j 
and  CisHjiO.NjCl,,  obtained  from  quinine  and 
hydrochloroquinine  respectively.  Although  only 
one  chlorine  atom  is  reactive  in  these  compounds, 
they  liberate  two  equivalents  of  iodine  from 
potassium  iodide,  the  grouping  -CO-CCL-  under- 
going conversion  into  -t'(OlI)  :  CC1-. 

Hydrastine  in  plants  and  in  extracts  of  Hydrastis 
Canadensis    by    the    methods    prescribed    in    the 

various  Pharmacoposias  ;   Determination  of , 

and  a  new  method  for  the  determination  of  berberine 
in  extracts.  L.  D4vid.  Pharm.  Post.,  1915,  48, 
1—4.     J.  Chem.  Soc,  1915,  108,  ii.,  601. 

The  author  has  determined  the  solubility  of 
hydrastine  in  various  solvents  ;  1  grm.  of  the 
substance  is  dissolved  by  227-27  grms.  of  ether  at 
20°  C,  by  22727-27  grms.  of  light  petroleum  (b.pt. 
40° — 60°  C.)  at  15°  C,  by  11627-88  grms.  of  light 
petroleum  (b.pt.  50'— 85°C.)  at  15°  C,  and  by 
17-91  grms.  of  ben'/,ene  at  15°  C.  Ilydrastine  is 
soluble  in  chloroform.  The  methods  given  in  the 
German  and  Belgian  pharmacopoeias  are  the  most 
trustworthy  for  tlie  estimation  of  hydrastine  ;  then 
follows  that  of  the  Austrian  pharmacopoeia,  whilst 
the  French,  Dutch,  Swiss,  and  U.S.A.  methods 
are  untrustworthy,  as  the  hydrastine  obtained  by 
their  use  is  very  impure.  The  U.S.A.  method 
may  be  improved  by  removing  the  alcohol  before 
the  hydrastine  is  extracted  with  ether.  In  the 
estimation  of  hydrastine,  alcohol  must  be  removed 
previously,  berberine  should  be  separated  by 
precipitation  with  potassium  iodide  or  hydrochloric 
acid,  and  the  ethereal  extract  must  be  mixed 
with  light  petroleum,  and  the  mixed  solution 
treated  with  tragacanth.  A  method  proposed  for 
the  estimation  of  b»rberine  in  hydrastine  extracts 
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depends  on  the  precipitation  of  berberine  and 
hydrastine  by  potassium  bismuth  iodide,  and  the 
separation  of  the  hydrastine  by  extraction  with 
ethyl  acetate.  The  precipitate  is  then  treated 
with  10%  sodium  hydroxide  solution,  and  the 
berberine  extracted  with  a  mixture  of  equal  parts 
of  ether  and  chloroform. 

Alkaloids  ;  New  silicotungstic  acid  method  for  the 

determination  of .     A.  Ferencz  and  L.  David. 

Pharm.   Post.,    1914,    47,  559—563.     J.   Chem. 
Soc,  1915,  108,  u.,  600. 

Ten  CO.  of  a  solution  containing  the  alkaloid  salt 
is,  treated  \vith  5  c.c.  of  10  %  silicotungstic  acid 
solution  ;  the  precipitate  is  collected  on  a  filter, 
and  washed  ^vith  10  c.c.  of  very  dilute  hydro- 
chloric acid.  The  precipitate  is  then  transferred 
to  a  flask,  and  shaken  for  five  minutes  with  5  c.c. 
of  water  and  10  c.c.  of  20%  sodium  hydroxide 
solution  ;  after  the  addition  of  15  grms.  of  sodium 
chloride  and  100  c.c.  of  ether  (in  the  case  of 
nicotine  50  c.c.  of  a  mixture  of  ether  and  light 
petroleum  is  used),  the  mixture  is  shalcen  for 
ten  minutes,  allowed  to  separate,  and  one-half  of 
the  ethereal  solution  is  drawn  off  and  titrated 
with  JV/lOO-hydrochloric  acid,  using  iodoeosin  as 
indicator. 

Toxins  and  antitoxins.  I.  Partial  synthesis  of 
antitoxins.  I.  I.  Ostromisslenski.  J.  Buss. 
Phys.  Chem.  See,  1915,  47,  263—300.  J.  Chem. 
Soc,  1915,  108,  i.,  751. 

In  the  majority  of  cases  toxins  are  slightly  basic 
nitrogenous  compounds  of  high  molecular  weight, 
and  exhibiting  colloidal  properties.  Their  salts, 
uidike  those  of  alkaloids  and  crystalline  poisons, 
are  generally  non-poisonous.  All  antitoxins  are 
globulins,  which  exhibit  the  abdity  to  adsorb,  in 
normal  conditions,  the  corresponding  toxins,  but 
not  other  toxins.  The  interaction  of  toxins  and 
antitoxins  proceeds  in  three  phases  :  (1)  mutual 
adsorption,  or,  more  generally,  physical  approxi- 
mation of  the  toxin  and  antitoxin,  the  poisonous 
character  of  the  former  not  being  changed  ;  (2)  a 
chemical  reaction  or  neutralisation,  the  toxin  and 
antitoxin  forming  a  non-poisonous,  salt-like  com- 
pound, resolvable  by  the  action  of  acid  or  alkali  ; 
(3)  profound  chemical  change  of  this  compound, 
proceeding  either  intramolecularly  or  conditioned 
by  the  influence  of  the  molecules  of  the  surrounding 
medium,  the  resulting  product  not  being  decom- 
posed into  its  constituents  by  acid  or  alkali.  The 
specificity  of  an  antitoxin  is  determined  by  the 
physical  conditions  of  its  colloidal  particles,  such 
as  their  surface,  magnitude,  mass,  electrical  state, 
and  possibly  the  configuration  of  the  molecules 
or  the  number  of  the  latter  in  the  colloidal  particle. 
Only  the  physical  condition  of  an  antitoxin  dis- 
tinguishes it  from  norma!  globulins,  which  are 
passive  towards  all  toxins,  without  exception. 
The  process  of  the  biological  neutralisation  of  a 
toxin  by  an  antitoxin  may  be  represented  chemic- 
ally as  the  neutralisation  of  a  weak  organic  base 
by  a  weak  organic  acid  of  amphoteric  character. 
In  rare  cases  the  combination  of  the  globulin  with 
the  toxin  la  brought  about  by  heat  alone.  Thus, 
if  staphylolysin,  the  toxin  of  pathogenic  Staphylo- 
cocci, is  heated  with  rabbit  serum  at  60°  C.  for 
some  hours,  the  globulin  undergoes  conversion  into 
the  antitoxin  of  staphylolysin.  In  other  cases,  the 
presence  of  a  catalyst  is  necessary  for  this  reaction. 
Sodium  chloride  has  been  used  tor  this  purpose, 
and  with  its  help  one  and  the  same  normal  horse 
serum  has  been  converted  into  the  antitoxin  of 
diphtheria  and  also  into  that  of  botulismus  ("  meat- 
poisoning  "),  the  globulin-toxin  compound  being 
decomposed  by  acidification  of  the  solution.  The 
serum  used  may  be  replaced  by  a  solution  of  the 
globulin   isolated   in   the   ordinary   way,    by   the 


globidins  of  hens'  eggs,  etc.,  without  aflecting  the 
properties  of  the  antitoxins  obtained. 

Toxins  and  antitoxins.  II.  Transformation  of 
protein  substances  into  specific  antitoxins.  I.  1. 
Ostromisslenski  and  D.  I.  Petrov.  J.  Russ. 
Phys.  Chem.  Soc,  1915,  47,  301—307.  J.  Chem. 
Soc,  1915,  108,  i.,  751—752.  (Compare  pre- 
ceding abstract.) 

The  formation  of  bacterial  toxins  during  the 
growth  of  the  organisms  in  a  Uquid  medium  is  slow 
and  progressive,  the  maximum  concentration  of 
toxin  being  reached  only  after  some  days  or  possibly 
months  from  the  time  of  inoculation.  Experiments 
with  horse  serum  and  with  LofHer's  bacillus  and 
Bacillus  botulimcs  show  that  in  a  medium  con- 
taining a  globulin,  the  molecules  of  nascent  toxin 
are  adsorbed  by  the  globulin,  but  such  adsorption 
is  not  complete,  part  only  of  the  toxin  being 
converted  into  the  corresponding  antitoxin,  whilst, 
in  spite  of  the  presence  of  excess  of  globulin,  the 
rest  of  the  toxin  remains  free.  This  limitation  of 
the  reaction  is  doubtless  to  be  explained  by  the 
alkaline  reaction  of  the  nutrient  medium,  but 
neutralisation  of  the  serum  prevents  the  develop 
ment  of  both  the  above  organisms. 

Toxins  and  antitoxins.  IV.  Neic  reaction  for 
characterising  toxins.  I.  I.  Ostromisslenski. 
J.  Russ.  Phvs.  Chem.  Soc,  1915,  47,  313—317. 
J.  Chem.  Soc,  1915,  108,  i.,  752—753.  (Com- 
pare preceding  abstracts.) 

In  order  to  ascertain  it  there  exists  an  antitoxin 
corresponding  with  a  given  toxin,  or  if  a  particxdar 
poison  represents  a  toxin,  the  following  method 
may  be  employed.  In  a  mixtvu-e  of  3  c.c.  of  the 
toxin  or  poison  with  about  3  c.c.  of  normal  serum, 
0-36  grm.  of  pure  sodium  chloride  is  dissolved,  the 
liquid  being  maintained  at  37° — 37-5°  C.  for  three 
to  thirty-six  hours.  In  these  conditions  the 
globuhn  of  the  serum  will  undergo  transformation 
into  the  corresponding  antitoxin.  Consequently, 
if  the  antitoxin  sought  really  exists,  the  mixture 
shoidd  become  atoxic  after  this  treatment.  With 
the  toxins  of  tetanus,  diphtheria,  and  botulismus, 
positive  results  were  obtained,  but  the  treatment 
with  normal  serum  and  sodium  chloride  is  without 
effect  on  the  toxicity  of  morphine  and  strychnine. 

Fat  and  oil  in  certain  pharmaceutical  preparations  ! 
Adaptability  of  the  Bose-Gottlieb  method  for  deter- 
mining   .     C.     A.     Hackman.     Chem.     and 

Drug.,  1915,  87,  19. 

The  Rose-Gottlieb  method  (Analyst,  1898,  259  ; 
1908,  389)  gives  accurate  results  in  determining 
oil  in  many  preparations  {e.g.,  extract  of  malt 
with  codliver  oil),  and  is  suitable  for  all  emulsions. 
It  is  essential  that  the  proportion  of  water  to 
inmiiscible  solvents  should  be  kept  constant.  For 
example,  1  grm.  of  the  extract  of  malt  with  cod- 
liver  oil  should  be  made  up  to  5  c.c.  with  warm 
water.  Accurate  determinations  of  cacao  butter 
in  chocolate  are  rapidly  obtained  by  the  method. 

— C.  A.  M. 

Isoprene  ;  Polymerisation  of under  the  influence 

of  the  aluminium-mercury  couple.  J.  Boeseken 
and  J.  Noorduijn.  Rec  Trav.  Chim.  Pays-Bas, 
1915,  34,  265—271. 

When  isoprene  (10  grms.),  dissolved  in  benzene 
(40  c.c),  was  heated  for  30  nunutes  on  a  water- 
bath  and  then  allowed  to  stand  for  24  hoiu-s,  in 
contact  with  a  catalyst  prepared  by  warming 
0-2  grm.  of  powdered  aluminium  with"  a  solution 
of  3  grms.  of  mercuric  chloride  in  benzene,  a  small 
quantity  of  an  amorphous  powder  separated. 
This  was  removed  by  filtration,  the  benzene 
solution  was  washed  and  dried,  and  the  benzene 
distilled  off.     The  residue,  when  cold,  was  a  pale. 
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brittle  resin,  solublo  in  a  ninnhcr  of  organic 
solvents.  When  rarefnlly  dried  over  phosphorus 
pentoxide  it  pave  analytical  results  agreeing  with 
the  assumption  that  it  is  a  polynieride  of  isojjrene, 
although  in  no  way  similar  to  caoutchouc  in  its 
physical  properties.  The  insoluble  pfoduct  is 
impure,  but  probably  consists  mainly  of  a  substance 
of  still  higher  molecular  weight,  and  a  higher 
degree  of  saturation. — K.  W.  L. 

•  by  the 


and  with  far  smaller  amounts  of  substance  than 
the  ordinary  tests. 

Hcemoglohinatfs  ;    Metallic  ■ 


Terpene  aeries  ;    Auloxidationa  in  the  - 

action  of  light.  [Aulojridalion  of  cilrovellal.] 
E.  Sernagiotto.  Gaz.  t'him.  Ital.,  1915,  45, 
II.,  81—80. 

("iTKONELLAL  was  expo.'sed  to  light  from  June  to 
October  in  presence  of  water  in  flasks  filled  with 
oxygen.  The  reaction  products  identified  were 
isopulegol,  menthone,  a  compound,  C",oH,90,  m.pt. 
20<J°— 207"  C,  not  yet  identified,  dihydroxy- 
citronellic  acid,  acetone,  /3-methyladipic  acid, 
and  fatty  acids  of  composition  ranging  from  formic 
acid  to  heptyhc  acid. — A.  S. 

Diaminodihydroxyarsenobenzciie-o-dicarborylic  acids. 
Aromatic  arsetiic  compounds.  X.  P.  Karrer. 
Ber.,  191.5,  48,  1058 — 1004. 

The  diazo-compound  of  nitroanthranilic  acid 
(NH,  :  COOII  :  NO,  =  l  :  2  :  4)  gives,  with  sodium 
arsenite,  2-carboxy-4-mtrophenyl-l-arsinic  acid, 
which  gives  the  corresponding  amino-compound 
on  reduction  with  ferrous  oxide.  The  svilphuric 
acid  solution  of  this  amine  is  diazotised  and 
boiled  to  give  the  phenol,  which  on  warming  witli 
hypophosphorous  acid  gives  a  yellow,  flocculent 
precipitate  of  the  arseno-compound  : 

HOOC(HO)C,H,.^Vs  :  As.C,H,(OH)COOH. 
This  2.2'-carboxy-4.4'-arsenophenol  is  soluble  in 
caustic  soda,  and  unlike  arsenophenol  Ls  soluble  in 
sodium  carbonate  and  bicarbonate  and  is  not 
aflfected  by  acids.  On  oxidation  it  yields  the 
arsinic  acid,  which  crystallises  in  white  needles, 
and  is  very  soluble  in  water.  Nitration  gives 
2-carboxy-5-nitro-4-hydroxyphenylarsinic  acid, 
which  on  reduction  liy  a  mixture  of  h>"pophos- 
phorous  and  hydriodic  acids  gives  5.5'-diamino- 
4 . 4 '-dihydroxy-2.2 '-dicarboxy-arsenobenzene.  This 
is  obtained  as  a  yellow  compound,  readily  soluble 
in  caustic  soda,  sodium  carbonate  and  bicarbonate, 
and  sodium  acetate,  very  slightly  soluble  in  dilute 
or  concentrated  hydrochloric  acid ;  with  di- 
niethylaniinobenzaldehyde  a  red  condensation 
product  is  obtained ;  the  amino-group  can  be  readily 
diazotised.  The  isomeric  3-dicarboxylic  acid  of 
salvarsan  has  also  been  prepared.  In  each  case  tlie 
carboxyl    group   has   a   dvstherapevitic   influence. 

— F.W,  A. 

Iodine   in    organic    iodo-derivatives  ;     Detection    of 

and  in  mixtures  of  them  with  bromo-  and 

chloro-derivatives  by  means  of  ammonium 
bromide.  III.  I.  Guareschi.  Atti  R.  Accad. 
Sci.  Torino,  1915.  50,  803—808.  J.  Chem.  Soc, 
1915,  tOS,  ii.,  573 — 574.  (Compare  this  J., 
1915,  796.) 

For  the  detection  of  iodine  in  many  alkyl  iodides, 
iodobenzene,  o-,  m-,  and  p-iodonitrobenzenes.  etc., 
which  do  not  yield  iodine  when  heated  alone,  the  I 
general  tests  for  halogens  in  organic  compounds 
must  be  employed.  The  author  finds,  however, 
that  ammonium  bromide,  or  in  some  cases 
ammonium  chloride,  serves  to  demonstrate,  in 
the  dry  way,  the  presence  of  iodine  in  organic 
iodo-derivatives,  even  when  these  contain  nitro- 
groups  or  are  mixed  with  large  proportions  of 
biomo-  or  chloro-derivatives  or  chloro-  or  bromo- 
nitro-compounds.  Even  the  most  stable  iodo- 
derivatives,  when  heated  in  a  long,  narrow  tube 
with  ammonium  bromide,  give  violet  iodine 
vapour  and,  after  cooling,  a  distinct  reaction  « ith 
starch.     This  test  can  be  performed  more  rapidly 


•  -particularly  that  of 
mercury.  R.  Kol)ert  and  David.  Chem.  Zentr., 
1914,  ii,  1447.   J.  Chem.  Soc.  1915,  108,  i.,  732. 

Zinc  liajmoglobinate,  when  freshly  prepared,  is  a 
red  substance  which  is  as  sensitive  to  desiccating 
agents  as  hajmoglobin  itself.  It  appears  to  be 
a  complex  salt,  since  it  is  completely  soluble  in 
very  dilute  ammonium  sulphide.  Hjcmoglobin 
from  the  horse  combines  with  1-011%  Zn,  which 
is  approximately  equivalent  to  2  atoms  Zn  to 
each  atom  Fe.  Zinc  htemoglobinate  is  insoluble 
in  water  containing  small  quantities  of  neutral 
salts.  The  copper  salt  is  chemically  similar  to 
the  zinc  salt.  Slorciiry  ha>moglobinates  h.ave  been 
prepared  from  mercury  salts  and  horse  haemoglobin. 
The  air-dried  substances  obtained  by  the  use  of 
mercuric  sulphate,  mercurous  nitrate,  mercuric 
acetate,  and  mercuric  chloride  contain  1-7%,  7%, 
about  8%,  and  9-5%  Hg  respectively.  The  com- 
pounds are  readily  soluble  in  dilute  ammonia  or 
very  dilute  ammonium  sulphide.  less  readily  in 
ammonium  or  sodium  carbonate.  Internally 
administered,  they  are  relatively  well  tolerated. 

Hexamelhylenctetramine ;     Comparative   activity   of 

compounds  of .   H.  Boruttau.   Chem.  Zentr., 

1914,  ii,  1279.    J.  Chem.  Soc,  1915,  108,  i.,  749. 

The  antiseptic  action  of  hexamethylenetetramine 
towards  urine  can  be  greatly  increased  by  com- 
bining it  with  an  antiseptic  such  as  salicylic, 
Ehthalic,  or  camplioric  acid.  The  compound  with 
oric  acid  is  only  slightly  more  active  than  the  free 
base,  but,  on  the  other  hand,  the  salts  formed  with 
anhydromethylcitric  acid  or  citric  acid  show  greatly 
enhanced  activity.  As  far  as  the  solution  of  the 
uric  acid  by  urine  is  concerned,  an  increased  action 
is  obtained  by  combining  the  base  with  citric, 
boric,  borocitric,  or  phthalocitric  acid,  and,  to  a 
less  extent,  with  sulphosaUcylic  acid.  One  mole- 
cule of  the  base  is  used  for  each  molecule  of  acid. 


Calcium  salicylate  ;  Some  reactions  of — — .  W.  O. 
de  Coninck.  Rev.  gen.  Chim.  pure  appl.,  1914, 
17,  201.    J.  Chem.  Soc,  1915,  108,  i..  681. 

Saucylic  acid  is  displaced  from  calcium  salicylate 
by  sulphurous  acid,  sodium  bisulphite,  potassium 
bisulphate,  alum,  chrome  alum,  iron  ammonium 
alum,  potassium  hydrogen  acetate,  and  potassium 
hydrogen  propionate.  The  following  siilistances 
are  without  action  on  calcium  salicylate  :  potassium 
ferro-  and  ferri-cyanides,  potassium  bichromate, 
potassium  trichromate,  chromic  acid,  .sodium 
thiosulphate,  and  methyl-,  ethyl-,  and  amyl- 
sulphuric  acids.  Calcium  salicylate  differs  from 
calcium  jj-hydroxybenzoate  in  that  it  does  not  set 
solid  with  water  and  does  not  combine  with 
methyl  alcohol. 

Organize  acids  ;  Comparative  volatility,  by  distillation 

with  steam,  of  some .    W.  O.  de  Coninck  and 

R.  Ravnaud.  Rev.  gen.  Chim.  pure  appl.,  1914, 
17,  201 — 202.  J.  Chem.  Soc,  1915,  108,  i., 
645—640. 
Five  c.c.  of  the  acid  (formic,  acetic,  propionic, 
butvric.  isobutvric)  was  mixi^d  with  25  c.c.  of 
water  and  distilled,  the  distillate  being  collected 
in  5  c.c.  portioiLS  and  the  amount  of  acid  in  each 
portion  estimated.  With  formic  and  acetic  acids 
the  amount  of  acid  present  in  each  fraction  steadily 
increases  as  the  distillation  proceeds  ;  with  pro- 
pionic acid  it  remains  constant,  and  with  butyric 
and  180-hutyric  acids  decreases. 


Urea  in  urine;    Detenninalion  of - 


A.  Hahn 


and    I.    Sapbra.     Deutsch.    med.    Woch.,    1914, 
40,  430 — 431.    J.  Chem.  Hoc,  1915,  108,  ii.,  599. 

The  method  depends  on  the  conversion,  of  the  urea 
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into  ammonium  carbonate  by  the  action  of  \irease 
thi.s  enzyme  may  he  prepared  as  a  dry  product  by 
precipitating  it  with  alcoliol  from  an  acid  aqueous 
extract  of  soya  beans.  One  c.c.  of  the  urine  is 
placed  in  a  50  c.c.  flask,  and  10  c.c.  of  water,  a 
small  quantity  of  the  dry  enzyme,  and  6  drops  of 
toluene  are  added  ;  a  similar  mixture,  but  without 
tlie  enzyme,  is  placed  in  a  second  flask.  The 
flasks  are  closed  with  corks,  and,  after  twenty 
hours,  the  contents  are  titrated  with  jV/lO-hydro- 
chloric  acid,  using  methyl-orange  as  indicator. 
The  difference  in  the  number  of  c.c.  of  N  /lO-acid 
required  for  the  two  titrations  is  multiijlied  by 
0003  to  obtain  the  quantity  of  urea  in  1  c.c.  of 
the  xirine.  (See  also  Eigenberger  ;  this  J.,  1915, 
450.) 

Contributions  to  the  knowledr/c  of  para-cJiloro-  and 
para-hromo-metacresol.  Von  Walther  and  Zipper. 
.See  III. 

Detection  of  methi/I  alcohol  in  alcoholic  heverarjes 
and  pharmaceutical  tinctures.  Franceschi. 
See  XVIII. 

Patents. 

Magnesium  aceiylsalicylate  ;    Manufacture  of . 

Bichter  Gedeon  Vegy^szeti  Gjara  (Chem.  Falir. 
Gedeon  Richter),  Budapest.  Eng.  Pat.  10,946, 
May  4,  1914.    Under  Int.  Conv.,  May  9,  1913. 

JIagnesium  acetylsalicylate  is  made  by  stirring 
acetylsalicylic  acid  (360  grms.)  for  a  considerable 
time  with  magnesium   oxide    (40   grms.),   or  the 
hydroxide  or  carbonate,  and  water  (180  grms.). 
The  magma  is  stirred  with  methyl  or  ethyl  alcohol, 
and  from  the  filtered  solution  magnesium  acetyl- 
salicylate  is  precipitated  by  adding  ether.     It  is 
filtered  off,  washed  with  ether-alcohol  and  dried,  and 
forms  a  white  microcrystalline  powder,  non-hygro-   ! 
scopic,  odourless,   almost  tasteless,  easily  soluble   i 
in  water  and  methyl  alcohol,  less  soluble  in  etliyl    i 
alcohol,    and   almost    insoluble    in   ether. — F.  Sp.   { 

Pharmaceutical  compounds  [containing  bismuth  and  j 

iodine];  Manufacture  of  new .  P.A.Newton,  j 

London.   From  Farbenfabr.  vorm.  P.  Bayer  und  | 

Co.,  Leverkuseh,  Germany.     Eng.    Pat.   14,017,  ' 

June  10,  1914.  '  i 

ANTISEPTIC  compounds  are  obtained  by  treating    , 
gallocarboxylic  acid  with  bismuth  oxy-iodide,  or   ' 
the  basic  bismuth  salt  of  gallocarboxylic  acid  with 
hydrogen  iodide.     Example  :    A  thin  emulsion  of 
214  parts  of  gallocarboxylic  acid,   bismuth  oxy- 
iodide  obtained  from  960  parts  of  bismuth  nitrate  in 
the  known  manner,  and  water  is  heated    on  the 
water  bath  until  all  the  gallocarboxylic  acid  has   J 
disappeared.        The    product,    when    filtered    off,    | 
washed  with  water    and    alcohol,  and   dried,  is  a 
reddish   brown  powder.— -F.  Sp. 

Olefinic   ierpene   alcohols,    aldehydes,    and    ierpenic   \ 

acids  ;    Process  for  hydrogenising .    C.  Paal,   \ 

Leipzig,  Germany.  Eng.  Pat.  10,180,  July  7, 
1914.    Under  Int.  Conv.,  Aug.  6,  1913. 

Olefinic  terpene  alcohols,  aldehydes,  and  acids  are 
quantitatively  reduced  to  dihydro-  or  tetrahydro- 
derivatives  without  ring  formation  or  alteration 
of  the  carbinol,  aldehyde,  or  carboxyl  group,  by 
gaseous  hydrogen  at  ordinary  or  increased  pressure, 
in  the  presence  of  finely  divided  or  colloidal  metals 
of  the  platinum  group,  or  of  their  protohydroxides 
in  the  non-colloidal  state,  deposited  on  finely 
divided  inert  substances  free  from  anti-catalytic 
action,  such  as  magnesium,  nickel,  cobalt,  mag- 
nesium oxide,  magnesium  or  calcium  carbonate, 
barium  sulphate,  kieselguhr,  carbon,  sawdust, 
cellulose  powder,  etc.  Quantitative  yields  of  tlie 
following  products  have  been  obtained  by  the 
process  : — Dihydrocitral    (inact.   citronellal),  b.pt. 


79°— 81°  C.  (10  nmi.),  sp.  gr.  0-8535  at  17°/4°  C.  ; 
dihydrogeraniol  (inact.  citronellol),  b.pt.  99°  C. 
(10  mm.),  sp.  gr.  0-8488  at  19°/4°  C.  ;  dihydrolin- 
alool,  b.pt.  92° — 93°  C.  (15  mm.),  sp.  gr.  0-8579  at 
16°/4°  C.  ;  dihydrogeranic  acid  (inact.  citronellic 
acid),  b.pt.  139°— 141°  C.  (9  mm.),  sp.  gr. 
0-9277  at  15°/4°  C.  ;  tetrahydrocitral,  b.pt. 
87°— 88°C.  (16  mm.),  sp.  gr.  0-831  at  19°/4°  C.  ; 
tetrahydroeeraniol,  b.pt.  112° — 113°  C.  (18  mm.), 
sp.  gr.  0-8329  at  19°/4°  C.  ;  tetrahvdrolinalool, 
b.pt.  89°  C.  (15  mm.),  sp.  gr.  0-8327  at  16°/4°  C, 
[a]D=- — 0-78°;  tetrahydrogeranic  acid,  b.pt. 
133°— 134°  C.  (10  mm.),  sp.  gr.  0-899  at  15°/4°  C.  ; 
dihvdrocitronellic  acid,  b.pt.  133°  C.  (9  mm.), 
sp.gr.  0-895  at  15°/4°  C,  [a]'D°=  -f4-58°.— F.  Sp. 

Acetic  anhydride  ;  Manufacture  of  ■ 


.  Bosnische 
Electricitats-A.-G.,  Vieima.  Eng.  Pat.  23,190, 
Nov.  27,  1914.   Under  Int.  Conv.,  Jan.  17,  1914. 

Acetic  anliydride  is  produced  when  ethyUdene 
diacetate  is  heated  sufficiently  above  its  boiling 
point  (169°  C),  particularly  in  the  presence  of 
catalysts.  Example :  100  grms.  of  vaporised 
ethylidene  diacetate  is  passed  tlirough  a  tube 
charged  with  pumice  stone  at  250°  to  300°  C. 
at  the  rate  of  70  grms.  per  hour  for  each  litre  of 
tube  capacity.  The  condensed  product  contains 
25-30o  acetaldehyde,  17-1%  acetic  acid,  49% 
acetic  anhydride,  and  7%  unchanged  ethylidene 
diacetate.  By  fractional  distillation  43  grms.  of 
technically    pure    acetic    anhydride    is    obtained. 

—P.  Sp. 

Alkamines,  and  process  of  producing  same.  A.  B. 
Davis,  Assignor  to  EU  Lilly  and  Co.,  Indiana- 
polis, Ind.  U.S.  Pat.  1.150,251,  Aug.  17,  1915. 
Date  of  appl..  May  21,  1914. 

Axkajunes  of  the  general  formula 

X,XoN.CH2.C(OH)Y.(CH2),.CH3, 
in  which  X,,X2  are  alkyl  radicals  (or  hydrogen) 
and  Y  a  monovalent  group  capable  of  being 
introduced  by  means  of  its  organic  magnesium 
halides,  are  produced  by  treating  chloromethyl- 
lu-bromopropyl  ketone  with  alkyl  magnesium 
haUdes,  and  condensing  the  resulting  tertiary 
alcohols  with  substituted  amines.  Particular  claim 
is  made  for  the  compound  having  the  formula  : 
(CH3)2N.CH2.C(OH)(C,H5).(CH,)i.CH3. 

— F.Sp. 

Alkamine  and  process  of  producing  same.  A.  B. 
Davis,  Assignor  to  Eli  Lilly  and  Co.,  Indiana- 
polis, Ind.  U.S.  Pat.  1.150.252,  Aug.  17,  1915. 
Date  of  appl..  May  23,  1914. 

AxKAMiNES,  the  esters  of  which  are  local 
anaestJietics,  are  produced  by  treating  epichlor- 
hydrin  -B-ith  organic  magnesium  halides,  oxidising 
the  resulting  secondary  alcohols  to  produce  ketones, 
treating  the  ketones  wth  organic  magnesium 
halides,  and  condensing  the  resulting  halogen  ter- 
tiary alcohols  with  substituted  amines  to  produce 
substituted  tertiary  amino-alcohols.  Examj)le  : 
Epichlorhydi-in  is  treated  with  iso-butyl  magnesium 
bromide  and  the  chloromethyl-iso-amyl  carbinol 
produced  is  oxidised  to  chloromethyl-jso-amyl 
ketone.  Tliis  reacts  with  ethyl  magnesium  bromide 
to  form  chloromethylethyl-jso-amyl  carbinol,  which 
is  condensed  witli  dimethylamine  to  form  dimethyl- 
aminomethvlethyl-iso-amyl  carbinol, 

(CH3)jCH.(Cn,),.C(OH)(C2H5).CH,.N(CH3)j. 

— F.  Sp. 

Alkamine  esters  and  process  of  producing  same. 
A.  B.  Davis,  Assignor  to  Eli  Lilly  and  Co., 
Indianapolis,  Ind.  U.S.  Pat.  1.150.253,  Aug.  17, 
1915.    Date  of  appl.,  May  25,  1914. 

DiMETHYLAMINOSIETHYLETHYL-fSO-AMYI,      Carblnol 

is  acylated  to  produce  esters,  of  which  the  benzoyl 
ester,  (cH3)2CH.(cH2),.c(o.co.CeH5)(C2H5).CHjN(cH3)j,  is 
claimed  in  particular. — F.  Sp. 
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Esters  of  alk-amines  and  process  of  producing  same. 
A.  B.  Davis,  Assignor  to  EU  Lilly  and  Co., 
Inilianapolis,  Ind.  U.S.  Pat.  1,150,580,  Aug. 
17,  1015.   Date  of  appl.,  May  22,  1914. 

Co-MPOUNDS  are  claimed  containing  the  following 
chain  of  atoms  :  N.CIIj.C(0.)(CIIj)..ClIj, and,  more 
detinit.elv,  alkamino  esters  of  the  formula  : 
X,X,N.0n,.CZ(OY).(CH,)..Cn,.  in  which  X„  X, 
are  alkyl  groups  or  hydrogen,  Y  an  acid  radical, 
and  Z  a  monovalent  group  capable  of  being 
introduced  by  the  tirignard  reaction.  Particular 
claim  is  made  for  the  compound, 

(CiI,),N.ClI,.C(O.CO.C.lIs)(C,U5),(CH,),.CH3, 
made  by  adding  benzoyl  chloride  to  a  solution  of 
the  amine  produced  by  conden.sing  chloromethyl- 
ethylamyl   carbinol   with  dimcthylaniine. — F.  Sp. 

Therapeutically     active     substances     [from     bile] ; 

Manufaclnrc    of .        H.    Nohring,    Dresden, 

Saxony.   Eng.  I'at.  12,23S,  May  18,  1014.   Under 
Int.  Conv.,  .Tune  Ki,  1013. 

See  Ger.  Pat.  280,108  of  1013  ;  this  J.,  1015,  452. 

Metal  salts  of  pohjmethylene-bis-imino  adds.  C. 
Coutelle  and  A.  Mor<^,  Elberfeld,  Germany, 
Assignors  to  Synthetic  Patents  Co.,  New  York. 
U.S.  Pat.  1,150.570,  Aug.  17,  1015.  Date  of 
appl.,  Oct.  10,  1913. 

Sek  Ger.  Pat.  272,290  of  1012  ;   tliis  J.,  1014,  508. 

Gallocarborylic  acid  compounds  [containing/  iodine 
and  bismuth].  R.  Berendes,  Elberfeld,  Germany, 
As.signor  to  Synthetic  Patents  Co.,  New  York. 
U.S.  Pat.  1,150,(554,  Aug.  17,  1915.  Date  of 
appL,  July  17,  1014. 

See  Eng.  Pat.  14,017  of  1914  ;    preceding. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patknts. 
Sensitised  tracing  cloth  ;   Production  of  - 


Photographic   films;     Manufacture    of - 


.  ■     Soc. 

Anon.  la  Cellophane,  Thaon-les-Vosges,  France. 
Eng.  Pat.  2411,  Feb.  15,  1915.  Under  Int.  Conv., 
Mar.  30,   1914. 

A  COMPO.SITE  film  having  on  one  side  of  the  sensi- 
t  ised  layer  a  suitable.base,  such  a.s  celluloid  or  paper, 
and  on  the  other  side  a  layer  of  transparent 
material  permeable  to  developing  solutions,  etc., 
'  .g.,  viscose,  is  used  to  protect  the  surface  of  a 
rinematograph  or  other  film.  The  two  outer  films 
may  be  bound  together,  using  the  sensitive 
emulsion  as  binding  material ;  or  a  separate 
sensitised  film  may  be  cemented  between  the  two 
outer  fdms,  using  any  suitable  adhesive.  In  making 
continuous  film,  the  two,  or  three,  tUnis  are  brought 
together  over  suitably  arranged  cylinders,  the 
emulsion,  or  adliesive,  apphed  at  the  junction,  and 
the  composite  film  then  carried  over  drying  drums 
to  the  winding  spool. — B.  V.  S. 

Preparing   etched  steel  rollers  for   calico  printing. 
Eng.  Pat.  3355.     See  VI. 


XXn.— EXPLOSIVES  ;    MATCHES. 

Explosives  ;     Thirty-ninth   Annual   Report   of  His 

Majesty's  Inspectors  of — ^  for  1914.  [Cd.  8029.] 

Factories  and  magazines.    There  were  33  factories 


and  84  magazines  under  continuing  certificate  and 
105  factories  and  371  magazines  under  licence  ; 
102  visits  were  paid  to  fact^Jries  and  370  to  maga- 
zines. Accidents.  The  total  number  of  accidents 
reported  was  447,  divided  .as  follows  :  In  manufac- 
ture, 02,  in  which  21  persons  were  killed  and  41 
injured  ;  in  keeping,  3,  in  whii-h  1  person  was 
killed  and  7  were  injured  ;  in  conveyance,  2  ; 
and  in  use  and  miscellaneous,  350,  in  which  44 
persons  were  killed  and  375  injured.  Importation. 
134  licences  were  granted  as  compared  with  178  in 
1913.  The  importation  of  explosives  practically 
ceased  after  the  outbreak  of  war.  The  figures  for 
1914  and  1913  are  :— 


1913. 

1914. 

Nitroglycerin  explosives   

Non-nitroglycerin  explosives    . 

Detonators  

Fireworks  

. .  lb. 
. .  lb. 
. .  lb. 
..  lb. 

1,576,081 

51 

149,201 

814,482 

887,862 
4087 
97,136i 
736,380 

.  R.  A. 

Ritschard  and  H.  Renck,  Hamburg,  Germanv. 
Eng.  Pat.  17,640,  July  25,  1014. 

OnDix.\RT  tracing  cloth  is  waterproofed  by  coating  j 
one  side  with  an  oil  varnish  or  lacquer,  and  is  then  j 
coated  on  the  other  side  with  a  suitable  sensitising  | 
solution.— B.  V.  S.  i 


Imported  and  transhipped  to  other  countriea  : — 1914  :  451,000  lb. 
of  nitroglycerin  explosives  and  23.543  lb.  ol  detonators. 

Chem.ical     advisers'     report.     Of     337     samples 
examined,   43  were  rejected,  viz.,  24  on  account 
of  incorrect  composition,  16  on  account  of  exuda- 
tion,  and   3   on   account   of   faulty   manufacture. 
An    investigation    of    the    effect    of    addition    of 
diphenylamine  to  nitrocellulose  powders,   carried 
out   on   behalf   of   Jlessrs.    Nobel's,   showed   that 
above  100°  O.  the  diphenylamine  is  nitrated  to  a 
notable  extent  at  the  expense  of  the  nitrocellulose, 
thus  increasing  the  normal  rate  of  decomposition. 
This  action  can  be  observed  also  at  ordinary  tem- 
peratures,  and   it  increases  with   the   proportion 
of  diphenylamine  present.     A  powder  containing 
6%    of    diphenylamine,    for    example,    evolves    a 
larger  quantity  of  decomposition  products  at  125°  P 
(52°  C.)  than  the  same  powder  without  such  addi- 
tion, notwithstanding  the  fact  that  a  considerable 
quantity  of  decomposition  products  is  fixed  by  the 
diphenylamine.  No  free  acid  products  are  liberated, 
however,  owing  to  the  strong  affinity  of  diphenyl- 
amine for  nitrous  acid,  and  lience  no  acceleration 
of  decomposition  is  produced  even  when  the  powder 
is  kept  at  a  high  temperature  under  very  drastic 
conditions.     The  marked  increase  in  safety  pro- 
duced is  demonstrated  by  the  fact  that  a  powder 
containing  6%  of  diphenylamine  showed  no  signs 
of  deterioration  after  18  weeks  at  110"  F.  (43°  C.), 
whereas  the  same  powder  without  such  addition 
fumed  off  after  17  hours  at  100°  F.  (38°  C).     The 
condemnation   of   explosives   containing   so-called 
stabilisers  on  previous  occasions  was  due  to  the 
fact  that  the  additions,  whilst  lengthening  the  heat 
test,  did  not  improve  the  stabihty  of  the  powder. 
Diphenylamine  interferes  with  the  heat  test  but 
improves  the  keeping  qualities  of  the  powder,  and 
hence    its    addition    has    been    sanctioned.     Con- 
struction of  danger  buildings.   Experiments  made  at 
Shoeburyness  by  a  Committee  composed  of  two 
representatives  of  the  War  Department,  two  of  the 
Explosives    Trade,    and    the    Chief    Inspector    of 
Explosives,  indicated  that  it  would  be  difficult  to 
improve  on  wooden  buildings  in  regard  to  resistance 
offered  to  the  effects  of  an  explosion  in  an  adjacent 
building,    ease    of    repauing,    and     comparative 
absence  of  heavy  dc^-bris.     Acetylene  gas.  According 
to  an  Order  in  Council  (No.  22)  of  June  18,  1914, 
the  gas  mav  be  compressed  to  a  pressure  of  250  ins. 
(instead  of  100  ins.)  of  water  before  being  regarded 
as  an  explosive.     Use  of  sodium  nitrate  in  gun- 
powder.   It  has  been   decided   that   "  gunpowder, 
ordinarily   so-called  "   may   be   made   either  with 
potassium   nitrate   or  with  sodium   nitrate.     The 
appendices  to  the  report  include  a  list  of  explosives 
at  present  authorised  for  manufacture  or  importa- 
tion ;    details  of  importation  of  explosives  during 
1014  ;    a  table  showing  ignitions  of  firedamp  and 
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[Sept  30,  1915. 


coal  dust  caused  by  permitted  explosives  reported 
during  1914  ;  and  a  list  of  the  principal  explosives 
used  in  mines  and  quarries. — A.  S. 

NUro-explosives  ;    Mixtures  of ,  and  nitration 

of  toluene.  M.  Giua.  Gaz.  Chim.  Ital.,  1915, 
45,  II.,  32—44. 
Among  the  aromatic  nitro-compounds  which 
have  recently  acquired  technical  importance 
as  explosives  are  tetranitromethylaniline, 
(N02)3CeH2.N(CH3)N02,  tetranitroamUne  (Eng. 
Pats.  3224,  4701,  9477,  and  11,478  of  1910  ;  this  J., 
1911,  275),  and  hexanitrodiphenylamine.  The 
author  has  determined  the  solidifying  points  of 
various  mixtures  of  o-trinitrotoluene  and  tetra- 
nitromethylaniline, of  p-monordtrotoluene  and 
tetranitromethylaniline,  and  of  a-trinitrotoluene 
and  hexanitrodiphenylamine.  In  the  first- 
mentioned  system  an  addition  compound  is  formed 
containing  3  mols.  of  trinitrotoluene  to  2  mols.  of 
tetranitromethylaniline,  which  dissociates  on  melt- 
ing ;  the  eutectic  temperature  is  about  64°  C. 
p-Mononitrotoluene  and  tetranitromethylaniline 
form  an  eutectic  mixture  containing  about  25% 
of  the  latter  and  solidifying  at  about  44°  C.  The 
eutectic  mixture  of  a-triuitrotoluene  and  hexa- 
nitrodiphenylamine contains  about  11%  of  the 
latter  and  solidifies  at  78-2°  C.  The  slight  lowering 
of  the  soUdifying  point  on  adding  hexanitro- 
diphenylamine to  trinitrotoluene  is  attributed  to 
the  formation  of  solid  solutions. 

The  influence  of  the  composition  of  the  nitrating 
acid  in  the  direct  nitration  of  toluene  to  the 
dinitro-derivative  is  shown  in  the  following  table. 
The  Uquid  product  was  separated  from  the  solid 
by  draining  in  a  thermostat  at  35° — 40°  C.  The 
yield  of  solid  product  includes  that  dissolved  by 
the  nitrating  acid  and  recovered  by  diluting 
with  water  ;  the  melting  point  is  that  of  the  crude 
solid  product. 


Composition  of 

Weight 

toluene, 
grms. 

Ratio  of 
toluene 
to  acid. 

Solid  product : 

Yield  of 

nitrating  acid, 
% 

Yield, 
grms. 

m.pt. 

liquid 

product, 

grms. 

15HN0,             -V 

78H,SO. 
7H,0                  J 
20HNO,             ^ 
75H,SO,             } 
5H,0                   J 
20HNO,              -, 
65H,SO.              I 
15H,0                 J 
25HNO,              -1 
60H,SO. 
15H,0                 J 
30HNO,              -> 
65H,SO, 
5H,0                   J 
30HNO,              -, 
65H,S04              V 
15H,0                 / 
20HNO,              -, 
eOHjSO.             t 
20HjO                 / 

40 
40 

40 
40 

40 

40 

50 
50 

50 
50 

50 

50 
5Q0 

1:10 
1:15 

1:10 
1:15 

1:10 
1:15 

1:9 
1:11 

1:7 
1:9 

1:9 

1:10 
1:10 

46 
56-5 

45 
70 

72 
64 

74 
69 

68 
63 

89 

77 
745 

62-5 
50 

65 
54 

56-5 
61 

63 
63 

62 
59-5 

60 

62 
65-7 

30 
18 

30 
7 

5 

10 

20 
20 

15 
22 

7 

15 
200 

-A.  S. 


Nitroglycerin.  III.  Nature  of  the  isomerism  of 
nilror/lyccrin  and  sensitiveness  of  the  frozen 
■product  to  shock.  H.  Hibbert.  Z.  ges.  Schiess-  u. 
SprengstofEw.,  1914,  9,  305 — 307,  321 — 322. 
J.  Chem.  Soc,  1915,  108,  i.,  644. 

The  author  compares  the  phenomena  observed 
with  the  pre^-iously  described  isomerides  of 
nitroglycerin  (this  J.,  1912,  904)  with  other 
transformations  recorded  in  the  chemical  literature, 
and  is  led  to  the  conclusion  that  the  solid  labile 
and  stable  compounds  are  chemically  isomeric. 
Each  isomeride  can  retain  its  structiu'e  in  the 
Uquid    state ;     freshly    prepared    nitroglycerin   is 


generally  a  mixture  of  a.  large  amount  of  the 
liquid  labile  isomeride  and  a  small  quantity  of 
the  liquid  stable  isomeride. 

Poioders  ;    Apparatus  for  photolysis  of  [smokeless'i 

.    M.  Guilbaud.     Comptes  rend.,  1915,  161, 

212—213. 

According  to  Berthelot  and  Gaudechon  (this  J., 
1912,  47,  204,  303),  the  ultra-violet  rays  accelerate 
the   decomposition   of   smokeless   powders,   which 


takes  place  slowly  under  the  influence  of  natural 
agents  like  heat,  moisture,  and  atmospheric  action. 
The  apparatus  designed  by  the  author  eonsists 
essentially  of  a  transparent  quartz  tube,  2, 100  mm. 
long  and  15  mm.  diam.,  in  which  the  material 
to  be  decomposed  is  placed.  The  decomposition 
tube  is  closed  by  a  ground  glass  cap,  3,  from 
which  a  short,  narrow  tube,  fitted  with  a  three-way 
stopcock,  4,  leads  to  the  measuring  burette,  5. 
About  2  to  2-5  grms.  of  the  nitrocellulose  or  powder 
to  })e  tested  is  placed  in  the  decomposition  tube 
rendered  as  nearly  vacuous  as  possible  (20mm.). 
The  tube  is  then  exposed  to  the  rays  of  a  mercury 
vapour  lamp,  1,  and  the  quantities  of  gas  evolved 
during  definite  periods  are  noted  for  construction 
of  the  velocity  curve  of  decomposition.  The 
gas  collected  is  then  analysed.  The  decomposition 
of  nitrocellulose  ajid  smokeless  powders  produces 
five  gases,  i.e.,  COj,  CO,  Nj,  NjO  and  NO,  in 
varying  proportions. — W.  N.  B. 

Explosii-es ;    Volume  correction   of  gases  produced 

by  detonation  of .      D.  Berthelot.     Comptes 

rend.,  1915,  161,  209—211. 

Theoretical  considerations  as  well  as  observed 
facts  indicate  that  the  conditions  of  high  pressure 
and  temperature  prevailing  during  the  detonation 
of  explosives  are  approximately  expressed  by  the 
equation,  p(v— b)=RT.  Sarrau  (Comptes  rend., 
1882,  94,  847)  found  that  the  volume  correction, 
b,  of  different  gases  is  approximately  1/1000  of  the 
specific  volume,  and  subsequently  Mallard  and 
Le  ChateUer  (M<5m.  Poudres  et  Salpetres,  1884-89, 
2,  144)  suggested  the  use  of  0001  as  the  value  of 
"  b  "  in  calculations  of  explosive  force,  and  this 
has  been  generally  accepted. 

If  b  be  taken  as  0001,  the  value  of  Tc,  calculated 
from  Van  der  Waal's  equation,  would  be  2'2  pc, 
which  the  author  has  found  to  bo  not  even  approxi- 
mately correct  in  any  of  the  cases  studied  ty  him. 
If,  however,  the  new  equation  of  state  published 
by  the  author  in  1902  (Trav.  Bureau  internal. 
Poids  et  Mesures,  1902.  13)  be  used,  b  equals 
0001  when  Te  is  3-9  pc,  i.e.,  the  volume  correction 
represents  1/1000  of  the  specific  volume  only  in 
the  case  of  gases  of  which  the  critical  temperature 
is  approximately  equal  to  four  times  the  critical 
pressure.    This  condition  is  fulfilled  approximately 
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by  the  gases  oxrxuiined  bv  Sarrau  ami  the  principal 
gases  prodiueil  by  explosions.  It  does  not  hold 
good,  however,  ii'i  the  case  of  complex  organii^ 
compounds,  the  molecules  of  which  contain  a  great 
number  of  atoms.  Thus  the  ratio,  Tc  :  Pc  rises  to 
8  for  alcohol,  12  for  benzene,  13  for  ether,  and  li) 
for  naphthalene. — \V.  N.  B. 

Oaaeoits  explosioti  ;     Total  radiation  from  a . 

W.  M.  Thornton.  Phil.  Mag.,  1915,  80,  383—384. 
The  conception  whereby  the  lost  pressure  or 
suppressed  heat  of  a  ga-seoas  explosion  is  made  to 
depend  vipon  the  mechanics  of  two  colliding  and 
cohering  spheres  also  afl'ords  an  explanation  of  the 
energy  radiated  ;  the  theoretical  amounts  in  the 
c£ise  "of  two  equal  colliding  spheres  are,  respec- 
tively, 50 %  and  25 %  of  the  heat  of  combustion,  as 
against  the  observed  amounts  of  50  °o  and  22%. 
Tne  fact  that  pressure  is  instantly  checked  in  rising, 
whilst  radiation  up  to  the  time  of  maximum  pressure 
is  only  S^'o  of  the  heat  of  combustion,  suggests 
that  the  interchange  of  energy  between  rotation 
and  vibration  is  slower  than  between  translation 
and  rotation.  Pressure  and  radiation  are  both 
maintained  by  the  transformation  of  excess  of 
rotational   energy.— J.  R. 

Velocity   of  nitration   of  benzene  and  some  of  its 
dcrii-atiirs.    Wibaut.    See  IIL 

P.'k.TENTS. 

Explosives   [ ;    Use  of  hexanitrodiphenyl  in]  ■ 


H.  Wade,  London.  From  Sprengstoff  A.-G. 
Carbonit,  Hamburg,  Germany.  Eng.  Fat.  18,333, 
Aug.  7,   1914. 

HEXANITRODIPnENTI,,   C,H5(N02)3.CbHj(NO  j),,  is 

prepared  by  dissolving  1  part  of  chlorotrinitro- 
benzene  in  3  to  4  parts  of  solvent  (toluene,  nitro- 
benzene) gradually  adding  powdered  copper  (abo\it 
one-fourth  of  the  weight  of  chlorotrinitrobenzene), 
expelling  the  solvent  by  steam,  and  recrystaUising 
the  product  from  nitric  acid.  It  is  suitable  either 
in  crystalline  or  compressed  condition  (with  or 
without  other  nitrohydrocarbons,  carbon  com- 
pounds, or  oxygenated  compounds)  for  charging 
mines,  torpedoes,  detonators,  etc.  It  is  stable, 
keeps  well,  and  can  be  handled  without  danger. 

— C.  A.  M. 

Explosives  [trinitrotoluene'];    Manufacture  of - 


R.  A.  Craig,  R.  Robertson,  R.  0.  Farmer,  and 
G.  Rotter,  Woolwich.  Eng.  Pat.  23,181,  Nov. 
27,  1914. 
In  the  manufacture  of  trinitrotoluene,  the  nitro- 
toluenes  remaining  dissolved  in  the  waste  acids 
are  recovered  by  extracting  with  toluene,  or  with 
partly  nitrated  toluene,  or  with  a  mixture  of  both. 
The  toluene  or  partly  nitrated  toluene  may  be 
simultaneously  nitrated  by  the  nitric  acid  present 
in  the  waste  acid.  Either  of  the  following  methods 
may  be  employed  : — (a)  The  waste  acid  is  first 
diluted  witli  water  to  70%  strength  (reckoned  as 
sulphuric  acid)  and  then  agitated  with  toluene, 
when  a  clear  solution  of  the  nitrotoluenes  is 
obtained,  which  is  subsequently  used  for  nitration 
to  trinitrotoluene,  (b)  If  it  is  desired  to  utilise 
the  residual  nitric  acid  in  the  wa-ste  acids,  together 
with  some  added  nitric  acid,  for  the  further  nitra- 
tion of  tlie  extracting  medium,  the  waste  acid  is 
first  fortified  with  more  nitric  acid  to  75%  strength 
(reckoned  as  sulphuric  acid)  and  agitated  with  only 
a  portion  of  the  toluene  at  45°  C.  The  a<'id  is 
then  diluted  to  70%  strength  (reckoned  a-s  sidphuric 
acid)  and  the  remainder  of  the  toluene  added. 

— W.  N.  B. 

Explosive.  C.  A.  Woodburv,  Chester.  Pa.  U.S. 
Pat.  1,149,487,  Aug.  10,  1915.  Date  of  appl., 
Jan.   14,   1914. 

A  jnxTi'RE  of  nitroglycerin,   an  aromatic    nitro- 


compound (such  as  trinitrotoluene),  and  a  nitrated 
sugar,  with  or  without  another  nitrated  carbo- 
hydrate.—W.  N.  B. 

Denitration  of  waste  acid.      U.S.   Pat.    1,149,585. 
See  VII. 
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Ammonium  molybdale  used  in  phosphate  deter- 
minations;    Recover})  of .     J.  A.   Prescott. 

Analyst,   1915,   40,  '390—391. 

The  residues,  such  as  the  fdtrates  from  the  yellow 
pbosphomolybdate  precipitates,  solutions  of  the 
latter  in  ammonia,  and  ignited  residues,  are 
evaporated  in  a  large  porcelain  basin.  A  syrupy 
hq^uid  is  obtained  eventually,  from  which  molybdic 
acid  and  pbosphomolybdate  have  separated,  mixed 
with  crystals  of  ammonium  sulphate  and  nitrate. 
The  precipitate  is  collected,  washed  with  cold 
water,  then  dissolved  in  ammonia  and  the  solution 
treated  with  magnesia  mixture  to  precipitate  the 
phosphoric  acid.  The  ammonium  magnesium 
phosphate  is  filtered  off,  the  filtrate  concentrated 
to  a  small  volume,  and  the  ammonium  molybdate 
allowed  to  crystallise  ;  the  mother  liquors  are 
worked  up  with  subsequent  quantities  of  residues. 
In  cases  where  a  blue  solution  is  obtained  when 
the  molybdic  acid  is  dissolved  in  ammonia,  a 
quantity  of  hydrogen  peroxide  must  be  added  to 
oxidise  the  lower  molybdenum  oxides. — W.  P.  S. 

Aluminium  ;   Application  of  Stoch's  reaction  io^  the 

volumetric  determination  of .      T.   V.   Kov- 

scharova.    J.  Russ.  Phys.  Chem.  Soc  ,  1915,  47, 
616—624.  J.  Chem.  Soc,  1915,  108,  U.,  582—583. 

TllE  author  has  examined  Stock's  method  for  the 
volumetric  estimation  of  aluminium  (this  J.,  1900, 
276).  To  a  definite  volume  of  potash  alum  solution  are 
added  a  mixture  in  equal  volumes  of  25  %  potassium 
iodide  and  6%  potassium  iodate  solutions,  and 
an  excess  of  iV^/10-sodium  thiosulphate  solution. 
The  liquid  is  then  heated  to  boiling,  and  the  excess 
of  thiosulphate  titrated  with  A'/lO-iodine  solution. 
A  large  number  of  estimations,  carried  out  under 
different  conditions,  shows  that  trustworthy  results 
are  obtained  when  (1)  the  excess  of  sodium  thio- 
sulphate solution  is  small,  (2)  the  solution  is  as 
nearly  neutral  as  possible,  and  (3)  tlie  heating  on 
the  water-bath  is  not  continued  for  longer  than 
twenty  to  thirty  minutes. 

Determination    of   toluene    in    cmnmercial    toluols. 
Northall-Laurie.     See  III. 

Influence  of  phosj)horic  acid  on  the  determination  of 
available  chlorine  in  bleaching  powder.  Kedesky. 
See  VII. 

Determination  of  ferrous  iron  in  silicates  by  titration 
icith  bichromate.     Bamebey.     See  VII. 

Rational  analysis  of  clay.     Kallauner  and  Matejka. 
See  VIII. 

Dissolved  gold  in  slime  residue.    Benjamin.    See  X. 

Determination  of  the  Hubl  iodine  value.    Pagniello. 
See  XII. 

Analysis  of  plants  and  soils  to  determine  the  amount 
of  nutritive  substances  in  soils.  Pfeiffer  and 
others.     See  XVI. 

Determination  of  phosphoric  acid  in  vegetable  s^ib- 
stances,  especially  crops,  and  in  phosphates. 
Stutzer  and  Haupt.     See  XVI. 

Rapid  detection  and  determination  of  small  amounts 
of  esterase.     Bach.     See  XVIII. 
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Determination'' of  glycerol  in  nine. 
XVIII. 


Wohack.     See 


Oceurrence  and  determination  of  citric  acid  iii'uine, 
and  detection  of  citric  acid  in  milk,  jams,  and  fruit 
syrups.     Kunz.     See  XVIII. 

Detection  of  methyl  alcohol  in  alcoholic  beverages  and 
pharmaceutical  tinctures.  Franceschi.  See  XVIII. 

Determination  of  tobacco  resin,  and  its  application 
to  various  tobaccos.     Von  Degrazia.     See  XX. 

Determination  ofhydrastine  iyi  plants  and  in  extracts 
of  Hydrastis  Canade7isis,  and  determinatioi  of 
bcrberine  in  extracts.     David.     .See  XX. 

jVcMJ  silicotungstic  acid  method  for  the  determination 
of  alkaloids.     Ferencz  and  David.     See  XX. 

Detection  of  iodine  in  organic  iodo-derivatives.  and  in 
mixtures  of  them  icith  bromo-  and  chloro  derivatives 
by  means  of  ammonium  bromide.  Guareschi. 
See  XX. 

Adaptability  of  the  Rose-Gottlieb  method  for  deter- 
mining fat  and  oil  in  pharmaceutical  preparations. 
Hackman.     See  XX. 

Determination  of  urea  in  urine.   Hahn  and  Saphra. 
See  XX. 

Apparatus  for   photolysis    of   [stnokeless]   pou'ders. 
GuUbaud.     See  XXII. 

Patents. 

Injurious  gases  in  mines  and  like  places  ;  Apparatus 

for  detecting  the  presence  of .     Schoeller  und 

Co.,    Frankfort,    Germany.     Eng.    Pat.    11.721, 
May  12,  1914.     Under  Int.  Conv.,  Jan.  12,  1914. 

In  apparatus  in  which  a  porous  diaphragm, 
forming  one  wall  of  a  chamber,  is  distended  by 
the  diffusion  of  gas  through  it,  an  impervious  cover 
forms,  with  the  diaphragm,  a  reservoir  which 
communicates  with  tlie  atmosphere  through 
tortuous  passages,  and  serves  to  protect  the 
measuring  apparatus  from  the  effect  of  local 
surges  of  gas. — W.  F.  F. 

[Gas]  calorimeter.  H.  L.  Doherty,  New  York. 
U.S.  Pat.  1,150.836,  Aug.  17,  1915.  Date  of 
appl.,  Oct.  29,  1909. 

The  apparatus  consists  of  two  concentric  tanks 
(for  containing  the  gas  to  be  tested)  separated  by 
a  diaphragm  of  comparatively  high  heat  con- 
ductivity ;  means  for  burning  the  gas  ;  a  heat- 
absorption  chamber  comprising  a  tortuous  passage 
for  the  products  of  combustion  and  a  separate 
passage  for  a  cooling  liquid  ;  means  for  supplying 
the  cooling  liquid  under  a  constant  head  and  for 
utilising  it  to  displace  the  gas  in  the  tanks  ;  and 
means  for  regulating  the  length  of  tortuous  passage 
traversed  by  the  products  of  combustion.  One  of 
the  tanks  may  be  used  for  containing  a  gas  of 
Icnown  calorific  value  and  the  other  for  the  gas 
under  examination,  in  which  case  the  gases  are 
mixed  before  passing  to  the  burner  of  the  apparatus. 

— W.  E.  F.  P. 

Process  for  testing  the  resistaru-e  of  cloth  to  xccaring. 
Eng.  Pat.  4820.     See  V. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

X-Rays  from  a  Coolidge  tube  ;   Maximum  frequency 

of for    different    voltages.       E.    Rutherford, 

J.  Barnes,  and  H.  Richardson.   Phil.  Mag.,  1915, 
30,  339—360. 

The    frequency    and    penetrating    power    of    the 
"  end  "  radiation  (i.e.,  the  most  penetrating  rays 


left  after  the  rays  of  smaller  frequency  have  been 
almost  completely  absorbed)  from  a  Coolidge  tube 
reach  a  maximum  at  145,000  volts  and  are  not 
altered  by  increasing  the  voltage  to  175,000.  The 
relation  between  frequency  and  voltage  is  expressed 
by  hv  =E— cE2,  where  v  is  the  maximum  frequency 
and  E  the  energ)'  of  the  electron,  c  a  constant, 
and  h  Planck's  fundamental  unit.  The  shortest 
wave-length  emitted  by  the  tube  is  l-71xl0~« 
cm.  or  017  A.U.  ;  the  absorption  coefficient  of 
this  radiation  in  aluminium  is  0-39  (cm.)~^ 
and  in  lead  23  (cm.)~i.  The  radiation  from  the 
Coolidge  tube  has  only  about  three-tenths  of 
the  penetrating  power  of  the  v-rays  from  radium 
C  ;  it  is  more  penetrating  than  one  of  the  main 
components  of  the  radiation  from  radium  B,  but 
far  less  penetrating  than  two  other  components. 

— J.  R.ju 

X-Rays  from  a  Coolidge  tube  :    Efficiency  of  pro- 
duction, of .    E.  Itutherford  and  J.  Barnes. 

PhU.  Jfag.,  1915,  30,  361—367. 

The  efficiency  of  the  production  of  X-rays,  i.e., 
the  ratio  of  the  energy  of  the  generated  X-rays 
to  that  of  the  exciting  cathode  rays,  at  voltages 
of  48.000  and  96,000  in  a  Coolidge  tube,  under  ideal 
conditions,  is  given  as  1/800  and  1/500,  respec- 
tively ;  from  this  it  is  deduced  that  only  1 
electron  in  200  is  efficient  in  producing  radiation. 

— J.  B. 


Trade  Report. 

Prohibited  exports.  Order  in  CouncU,  Aug.l2,  1915. 

The  export  to  all  destinations  of  mercury  is  pro- 
hibited. 

The  heading  "  Mercury,  salts  and  preparations 
of  (other  than  nitrate  of  mercury),"  in  the  list  of 
goods  the  exportation  of  which  is  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates,  is  replaced  by  the  heading 
"  Mercury,  compounds  and  preparations  of  (other 
than  nitrate  of  mercury)." 

The  exportation  of  caustic  soda  and  sodium  is 
prohibited  to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates. 

The  exportation  of  the  following  goods  is 
prohibited  to  all  foreign  countries  in  Europe 
and  on  the  Mediterranean  and  Black  Seas,  other 
than  France,  Russia  (except  tlirough  Baltic  ports), 
Italy,  Spain,  and  Portugal : — Acetic  acid.  Anti- 
mony, compounds  of,  except  sulphides  and  oxides 
of  antimony  (the  exportation  of  which  is  pro- 
hibited to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates).  Copper, 
compounds  of,  except  copper  nitrate  (the  exporta- 
tion of  which  is  prohibited  to  all  destinations), 
and  copper  iodide,  copper  sulphate,  and  suboxide 
of  copper  (the  exportation  of  which  is  prohibited 
to  all  destinations  abroad  other  than  British 
Possessions  and  Protectorates).  Sodium  cyanide. 
Sodium  sulphide. 

German  chemical  industry.    Chem.  and  Drug.,  Sept. 
11,   1915. 

In  an  article  on  the  German  chemical  industry  in 
the  "  PYankf urter  Zeitung,"  it  is  stated  that  the 
annual  output  of  chemical  products  in  Germany 
amounts  to  1,800  million  marks  (£90,000,000), 
half  of  which  is  exported.  The  effects  of  the  war 
have  been  especially  keenly  felt  in  this  industry, 
as  not  only  have  exports  to  enemy  countries  ceased, 
but  the  exports  to  oversea  countries  were  also 
rendered  very  difficult,  while  on  the  other  hand 
the  supply  of  a  number  of  raw  materials  was  also 
hindered.     The  chemical  industry  quickly  adapted 
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itself,  however,  to  war  requirements,  and  to  a  great 
extent  substitutes  have  l)een  found  for  scarce  raw 
uiat«rials,  nitrates  from  the  air  beinj;  especially 
mentioned.  Tlie  production  of  war  material  has 
occupied  the  th'st  place  in  the  industry,  peai-e 
products  licinst  more  or  less  in  the  background. 
Tliis  applies  especially  to  aniline  dyes,  but  con- 
sumers in  Germany  are  not  embarrassed  on  this 
.iccount,  as  larne  stocks  are  still  available,  and  it 
has  even  been  possible  to  export  certain  quantities 
of  German  aniline  dyes  to  neutral  countries.  The 
works  proilucinn  acids  are  very  busy  ;  the  pro- 
duction of  pharmaceutical  products  also  con- 
tinues, owing  to  home  demand,  and  there  is  no  lack 
of  labour  in  the  (chemical  industry,  as  men  from 
works  that  are  slack  are  transferred  to  busier 
works,  and  where  war  mat*>rial  is  produced  the  i 
men  are  exempt  from  army  service.  Efforts  of  j 
enemy  countries  to  manufacture  products  liitherto  i 
obtainetl  from  Germany  were  viewed  in  Germany  1 
with  calmness,  and  tlie  possibility  of  success  of  l 
British  Dyes.  Ltd.,  is  regarded  as  "  at  present 
still  very  distant."  On  the  whole  the  futiu'e  is 
faced  with  complete  confidence  by  the  German 
chemical  industry,  owing  to  the  favourable 
flnancial  position  of  most  works  and  the  amount 
of  the  reserves. 

Chemical  ittilitstry  i»  Rimsia.     U.S.  Comm.  Kept. 

Supplt.  No.  13.\,  Aug.  12,  1915. 
Almost  immediately  after  the  opening  of  hostilities 
all  the  weak  points  of  Russia's  chemical  industry 
made  then\selves  felt.  These  are  the  absence  of 
various  raw  materials,  pailicularly  of  coal  tar  and 
its  derivatives,  and  thi"  lack  of  production  of 
organic  preparations  fo  ■  pliarmaceutical,  colouring, 
and  dyeing  purposes.  .Some  of  these  preparations 
were  made  in  Russi  x  but  they  were  prepared  from 
foreign  raw  or  semi-manufactured  material,  and 
in  incon-siderable  qiiantities. 

During  19i;{  the  quantity  of  raw  material,  semi- 
manufactured and  manufactured  products,  im- 
ported for  the  requirements  of  the  textile  industry, 
amounted  to  about  £900.000,  including  indigo 
worth  £200,000,  and  alizarin  and  other  synthetic 
dyeing  substances  to  the  value  of  £500,000  ; 
besides,  there  were  imported  chemical  and  pharma- 
ceutical products,  not  specially  named,  valued  at 
£760,000.  The  production  of  aniline  salts  ceased 
at  all  the  works  at  the  end  of  the  year  on  ^iccount 
of  the  scarcity  of  benzol,  all  of  which  is  imported. 
The  majority  of  the  Russian  firms  producing  acids, 
which  used  to  work  with  imported  pyrites,  are  now 
using  raw  material  from  the  Ural  Mountains  ; 
this  is  principally  a  question  of  prices  and  time  of 
delivery.  The  Russian  soda  works  are  not 
experiencing  any  special  ditlicultios  excepting  the 
temporary  loss  of  part  of  their  market  ;  prices 
remained  at  practically  the  same  level  at  the  end 
of  the  year,  a  slight  increase  being  the  result  of 
the  war  tax  on  railway  freights.  The  imports  of 
various  products  used  for  medicinal  purposes 
during  1913  amoimt<;d  to  £400,000.  In  this 
respect  the  chemical  indu.stry  of  Russia  was  in  a 
better  position  to  meet  the  requirements  of  the 
country,  as  there  are  about  10  industrial  concerns, 
besides  the  chemical  laboratories,  that  are  fairly 
well  equipped.  An  important  drawback  proved 
to  be  the  shortage  of  raw  material,  mostly  of 
foreign  origin,  such  as  cinchona  bark  and  other 
substances  used  for  obtaining  alkaloids.  The 
stoppage  of  imports  has  resulted  in  the  establish- 
ment of  concerns  for  the  production  of  chloroform, 
iodine,  phenol  and  its  derivatives,  and  lanolin,  the 
revival  of  production  of  merciu-y,  and  the  extension 
of  the  production  of  mercurous  chloride.  Besides, 
the  production  of  ether,  acetanilide,  etc.,  has 
increased,  and  concerns  have  started  for  the  pro- 
duction of  some  alkaloids. 

In  spite  of  the  fact  that  the  frontier  was  closed 
during  the  second  half  of  1914,  the  total  imports 


of  chemical  goods  were  far  in  excess  of  half  of  the 
usual  annual  imports.  The  usual  annual  imports 
of  metallic  antinionv  amount  to  1C40  to  1720 
short  tons  ;  in  1914  the  imports  reached  3480  tons. 
Chile  saltpeter  was  imported  to  the  amount  of 
59,400  tons,  agaiu.st  47.800  tons  during  1913. 
The  imports  of  copper  sulphate  increased  from  700 
to  920  tons.  The  imports  of  intermediate  products 
for  the  manuf.acture  of  dyestufl's  reached  the  usual 
annual  amoiuit.  On  the  other  hand  the  imports 
of  pharmaceutical  and  chemical  goods  decreased 
by  almost  50%.  Less  considerable  decreases  are 
noted  in  the  imports  of  indigo,  alizarin,  and  other 
colours,  the  first  being  reduced  by  33  "q,  the 
second  by  41  %.  There  was  a  decrease  of  02  %  in 
the  imports  of  phosphates. 

Italian  chemical  industry.   Chem.  Trade  J.,  Aug.  21 
and  .Sept.  4,   1915. 

The  Italian  chemical  industry  properly  so-called 
absorbs  a  capital  of  about  170  million  lire,  65 
millions  of  which  are  employed  in  the  fertiliser 
industry,  40  millions  in  electro-chemical  industries 
and  60  millions  in  the  industry  in  general  and 
particularly  in  the  pharmaceutical  branch.  The 
chemical  industry  of  Italy  utilises  87,000  H.P., 
65,000  II. P.  of  which  are  electric,  employs  about 
12.000  workpeople,  and  reaches  an  annual  produc- 
tion which  may  be  reckoned  at  180  million  lire. 
.More  than  a  third  of  this  sum  is  represented  by 
chemical  manures  (superphosphates,  sulphate  of 
ammonia,  cyanamide)  ;  then  follow  copper 
sulphate,  30  millions  ;  electro-chemical  products 
(calcium  carbide,  caustic  soda,  chlorine,  hypo- 
chlorites, chlorates,  nitric  and  hydrochloric  acids, 
hydrogen),  15  millions  ;  tartaric  and  citric  acids, 
12  milUons  ;  mineral  acids  (sulphuric,  hydro- 
chloric, and  nitric),  7  millions  ;  lastly,  the  general 
chemical,  boric  acid,  liquid  carbonic  acid,  oxygen, 
hvdrogen  peroxide,  mercury  salts,  carbon  bi- 
sulphide, metallic  salts.  Pure  chemical  products 
are  made  in  Italy  to  a  value  of  about  15  million 
lire. 

The  importation  of  chemical  products  annually 
exceeds  100  millions,  divided  for  1914  among  these 
groups  as  follows  :  30  millions  for  fertilising 
materials  (chloride  and  sid]5hate  of  potash,  nitrate 
of  soda,  sulphate  of  ammonia,  basic  slag,  chemical 
fertilisers  in  general)  ;  18  millions  for  copper 
sulphate.  Most  of  the  products  manufactured 
in  Italy  are  of  a  crude  nature  and  low  in  price, 
such  as  mineral  acids,  fertilisers,  etc.,  so  that  the 
cost  of  freight  is  sullicient  to  protect  them  against 
eventual  foreign  competition.  The  manufacture 
of  fine  chemicals  is  only  in  the  primordial  state 
in  Italy. 

It  has  often  been  said  that  the  chemical  mdustry 
can  never  prosper  in  the  peninsula  on  ac(!ount  of 
the  lack  of  coal.  In  normal  times  the  difference 
in  the  price  of  Cardiff  coal  at  lOnglish  and  Italian 
ports  is  about  7s.  or  8s.  per  ton,  so  that,  for  a 
factory  operating  on  the  coast,  the  difference 
is  not  prohibitive  and,  independently  of  tariff 
protection,  is  in  part  neutralised  liy  the  freight 
of  the  same  article  imported.  In  fact,  the  chemical 
process  for  which  the  greatest  quantity  of  coal  la 
necessary  is  the  concentration  of  caustic  soda  of 
38°  B.  to  97 — 98%  NaOH,  which  requires  a  ton  of 
coal  for  each  ton  of  concentrated  product — that 
is  to  say,  less  than  it  costs  in  normal  times  to 
transport  a  ton  of  caustic  soda  of  97 — 98%  from 
Liverpool  to  Milan. 

The  concentration  of  liquids  in  vacuum  apparatus 
\vith  the  most  recently  introduced  improvementa — 
for  example,  in  the  I'rache-Bouillon  apparatus — 
requires  for  each  Utre  of  water  evaporated  20  grms. 
of  coal.  Moreover,  the  Solvay  installation  at 
CastigUoncello  demonstrates  amply  that  the  lack 
of  coal  is  not  an  insurmountable  obstacle  to  the 
establishment  of  a  concern  in  which  coal  is  of  the 
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greatest  importance.  The  greatest  weakness  lies 
in  the  irrational  method  of  using  heat  :  steam 
generators,  old  and  unsuitable  ;  insulation  and 
distribution  inefficient ;  absence  almost  every- 
where of  any  deep  study  of  the  thermo-chemistry 
of  reactions  ;  and  slow  application  of  the  most 
modern  improvements.  In  very  few  chemical 
concerns  is  thermal  economy  rigorously  observed. 

The  Italian  soil  contains  scarcely  any  economic 
minerals  in  large  quantities  besides  sulphur,  zinc, 
lead,  and  mercury,  and  potash  salts  are  not  known, 
while  the  copper  ores  are  of  slight  importance. 

Tlie  prmcipal  problem  awaiting  solution  is  to 
produce  in  the  country  the  products  necessary 
for  making  fertilisers,  fungicides,  and  insecticides. 
The  fixation  of  atmospheric  nitrogen  is  a  matter 
of  prime  importance.  Tlie  cost  of  a  unit  of 
nitrogen  in  sodium  nitrate  has  averaged  in  recent 
years,  1  lire  50  at  Genoa.  To  compete  -nnth  this 
in  the  oxidation  of  nitrogen  it  would  be  necessary 
to  supply  electrical  energy  at  30 — 40  1.  per  kilowatt- 
year,  whereas  the  average  cost  at  present  is  nearly 
110  Ure.  The  fixation  of  nitrogen  in  the  form 
of  cyanamide  offers  better  prospects,  500  kilos,  of 
nitrogen  being  obtainable  \vith  a  consumption 
of  1  kw.-year.  The  Soc.  des  Produits  Azotes 
is  said  to  be  in  a  position  to  produce  180,000 
quintals  of  calcium  cyanamide  this  year,  corres- 
ponding to  235,000  quintals  of  sodium  nitrate. 
To  satisfy  the  domestic  requirements  in  imported 
nitrogen,  estimated  at  11  or  12  million  units,  at 
least  150,000  kw.  aimually  would  be  necessary, 
i.e.,  225,000  H.P.,  or  one  fourth  of  the  total  hydro- 
electric energy  at  present  available  in  Italy. 


Books  Received. 

Glycerine.  By  S.  W.  Koppe.  Translated  from  the 
German  Second  Edition  by  W.  H.  Simmons. 
Scott,  Greenwood  and  Son,  8,  Broadway, 
Ludgate,  London,  E.G.  250  pages,  7ix5in. 
Price  7s.  6d. 
The  first  portion  of  this  book  deals  with  the 
commercial  methods  for  the  preparation  of  glycerin. 
A  short  account  is  given  of  the  derivatives  of 
glycerin,  attention  being  chiefly  directed  to  glycero- 
phosphoric  acid  and  the  chlorohydrins.  Following 
this  is  a  brief  but  comprehensive  account  of 
the  various  methods  of  hydrolysis  of  fats.  A 
passing  mention  is  made  of  the  synthetic  prepara- 
tion of  glycerin  from  atetone  :  t+ie  subject  might 
with  advantage  have  been  treated  in  more  detail, 
as  a  good  deal  of  work  has  been  done  in  Germany  on 
the  synthesis  of  glycerin  from  aliphatic  hydro- 
carbons, although  this  has  not  yet  reached  com- 
mercial importance.  A  large  section  devoted  to 
the  preparation  of  nitroglycerin,  including  the 
preparation  and  properties  of  mono-,  di-,  and  tri- 
nitroglycerins,  as  also  of  "  tetranitroglycerin  " 
(or,  more  correctly,  tetranitrodiglycerol),  ade- 
quately covers  the  ground,  a  description  of  the 
modern  methods  of  nitrating  glycerin  being  given, 
accompanied  by  illustrations  of  the  plant  required. 
This  is  quite  the  best  section  of  the  book,  being 
ViTitten  in  an  extremely  lucid  manner,  with  a  sure- 
ness  of  touch  wliich  shows  that  the  author  has  an 
intimate  knowledge  of  the  minutiie  of  dynamite 
manufacture.  A  printer's  error  may  be  noted  in  the 
graphic  formula  given  for  tetranitrodiglycerol, 
where  the  glyceryl  radicle  is  given  twice  as  G5H3 
instead  of  CjHs.  The  author  gives  the  composition 
of  various  forms  of  dynamite  and  blasting  powders, 
chiefly  of  German  and  American  origin. 

A   section    occupying   about   seventy   pages   is 
devoted  to  the  various  applications  of  glycerin  in 


the  arts  and  crafts.  A  large  amount  of  information 
is  here  collected,  showing  the  uses  of  glycerin 
from  the  preparation  of  copying  inks  to  it«  employ- 
ment as  an  inhibitor  of  fermentation  in  wine, 
and  the  formulse  for  a  number  of  soaps  and  toilet 
preparations  are  given. 

The  chemical  analysis  and  valuation  of  the 
various  glycerins  is  worthy  of  more  attention  than 
is  here  given  to  it.  The  author  gives  two  methods 
for  determining  the  value  of  a  glycerin  for  dynamite 
making  by  the  nitration  of  the  glycerin  in  the 
laboratory.  It  must  be  pointed  out  that  he  reduces 
the  amount  of  glycerin  used  for  each  test  to  the 
lowest  possible  point,  i.e.,  15  grms.,  in  one  case 
even  to  10  grms.  More  reliable  results  are  ob- 
tained when  using  larger  quantities,  say  50  grms., 
as  the  separation  of  the  waste  acids  when  using 
a  smaller  quantity  is  very  erratic  and  gives  slight 
indication  of  what  will  take  place  on  a  large  scale. 
The  statement  on  p.  217  that  the  mixed  acids 
for  nitrating  should  consist  of  "37%  of  sulphuric 
acid  having  a  specific  gravity  of  1-5  and  t>3%  of 
nitric  acid  of  the  specific  gravity  1-485"  requires 
correction. 

The  only  method  given  for  the  determination 
of  the  glycerol  is  the  bichromate  method,  which  the 
author  uses  in  an  obsolete  form.  It  is  noteworthy 
that  the  author  adds  the  sulphuric  acid  to  his  stock 
bichromate  solution  instead  of  employing  the  far 
safer  method  of  adding  it  to  each  test.  He  also 
uses  74-86  grms.  of  bichromate  in  a  Utre  of  water, 
whereas  the  amount  based  on  the  modern  atomic 
weights  is  74-564  grms.  If  the  bichromate  method 
is  to  be  relied  upon,  it  should  be  used  in  the  form 
given  to  it  by  the  International  Standard  Methods. 

The  acetin  method  is  contemptuously  dismissed 
in  a  few  words  with  the  entirely  unsupported 
statement  that  polyglycerols  are  acetylated  on 
boiling  ivith  acetic  anhydride.  Although  the 
author  points  out  the  danger  of  contamination 
with  organic  impurities,  he  gives  no  method  for 
their  estimation  or  for  the  determination  of  the 
salt  in  crude  soap -lye  glycerin. 

It  must  be  said  that  the  work  is  of  more  interest 
to  the  pharmacist  and  technologist  than  to  the 
analytical  chemist.  The  book  is  neatly  got  up 
and  the  style  is  clear,  although  the  somewhat  too 
literal  translation  of  the  German  idiom  is  occasion- 
ally irritating  to  the  reader. 

G.  H.  Warbpeton. 

Mines  and  Quarries  :  General  Report,  with 
Statistics,  for  1914,  by  the  Chief  Inspector 
OF  Mines.  Part  I.  Divisional  Statistics. 
[Cd.  8035.]  Wymau  and  Sous,  Fetter  Lane, 
London,  E.C.     Price  7d. 

This  return  contains  statistics  of  the  number  of 
persons  employed,  the  output  of  minerals,  and  the 
accidents  at  mines  and  quarries  in  the  United 
Kingdom,  arranged  according  to  the  inspection 
districts.  The  total  output  of  the  undermentioned 
minerals  in  the  United  Kingdom  in  1914  as  com- 
pared with  1913  was  as  follows  : — 


1913. 

1914. 

Coal 

Iron  ore   

tons. 

287,430,473 

15,997,328 

13,892,807 

12,740,664 

7,098,493 

1.858,126 

3,977,303 

tons. 
265.664,393 

14,745,828 

Clays  and  shale 

13,124  361 

Limestone  (other  than  chalk)  . . 

Isneoiia  rock 

Chalk 

Sandstone 

12,180,015 
7,13.';,24S 
4,-291,170 
3,464,628 

Thirty-ninth  Annual  Report  of  His  jNIa.testy's 
Inspectors  op  Explosives,  1914.  [Cd.  8029]. 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C. 
Price  Is.  2d.     (See  p.  983). 
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VULCANISATION  EXPERIMENTS  ON  PLAN- 
TATION PARA  RUBBER.     THE  CAUSE  OF 
VARIABILITY. 

BY    B.    J.     E.\TOX,    F.I.C.,    AND    J.    GRAXTIIAM.    B.A. 

Deparimenl  of  Agriculture,  Federated  Malay  States. 

During  the  last  two  or  three  years  much  has  been 
•vrritt«n  and  manv  statements  made  concerning 
variabiUty  in  plantation  Para  rubber.  The 
opinions  expressed  generally  by  inanuf.'icturers  are 
to  the  effect  that  variation  is  considerable,  even 
in  the  case  of  "First  latex"  rubber,  when  com- 
pared with  "  Fine  liard  Para  "  as  the  highest  or 
tirst  grade  of  wild  I'ara  rubber.  On  the  other 
band,  the  leading  rubber  technologists  and 
chemists  have  maintained  st-outly  that  the  best 
grades  of  plantation  Par.a  rubber — especially  sheet 
— are  superior  to  Fine  hard  Para.  Both  opinions 
■may  be  taken  as  correct,  as  we  shall  show,  and 
are  not  necessarily  contradictory.  Unfortvmately 
neither  the  statements  made  by  manufacturers 
nor  the  published  results  of  experiments  carried 
out  by  rubber  chemists,  have  indicated  the  nature 
of  this  variation,  still  less  have  any  published 
results  enabled  us  to  attribute  this  variation  to 
■any  definite  cause. 

it  has  been  assumed  generally  that  variation 
refers  to  differences  in  the  mechanical  properties 
of  the  vulcanised  material,  i.e.,  strength,  elasticity, 
etc.  In  our  experience  this  is  only  true  to  a 
limited  extent  among  "  First  latex  "  rubbers,  and 
represents  only  a  part  and  by  no  means  the 
prmcipal  part  of  such  variation,  as  our  experi- 
ments will  show. 

Our  experiments  have  so  far  been  confined 
almost  entirely  to  "  First  latex  "  rubbers,  but 
results  obtained  from  a  few  samples  of  lower 
grades  indicate  that  among  these  there  is  a  much 
larger  variation  in  mechanical  properties. 

The  experiments  described  in  this  paper  give  the 
first  results  obtained  in  the  experimental  vul- 
canising and  testing  laboratory  at  the  Agricultural 
Department,  F.AI.S.,  apart  from  tests  carried  out 
oil  a  number  of  estate  samples,  which  at  this  early 
stage  have  little  value  from  a  research  point  of 
view,  except  that  they  show  that  considerable 
variation  occurs  among  estate  rubbers  from  first 
latex. 

Experiments  at  the  F.M.S.   Testing  Laboratory.      ' 

In  each  case  the  mixing  used  consisted  of  90 
parts  of  raw  rubber  and  10  parts  of  sulphur, 
i.e.,  10%  of  sulphur  calculated  on  the  mixture. 
A  mixture  consisting  of  450  grms.  of  rubber  and 
oO  grms.  of  sidphur  was  found  to  be  sufficient 
.generally  for  each  experiment. 

Tlie  rubber  was  rendered  somewhat  plastic 
on  the  hot  mixing  rolls  and  the  sulphur  sprinkled 
on  by  means  of  a  small  tin  with  perforations  in 
the  cover,  and  the  mixing  carried  on  till  the  mass 
■was  homogeneous  and  sufficiently  plastic  to  run  well 
on  the  calender.  Such  a  mixtiu-e  takes  aljout  20 
to  25  minutes  to  complete. 

A  few  rubbers  were  found  to  require  longer 
(nixing  and  hotter  rolls  to  render  tlie  mixture 
■sufficiently  plastic  to  calender.  Low-grade  rubbers, 
on  the  other  hand,  require  much  cooler  rolls. 

Experiments  on  the  effect  of  working  on  the 
mixing  rolls  have  been  carried  out,  and  it  was 
found  that  ludess  excessively  overworked  or 
overheated,  the  differences  between  different  mixes 
of  the  .same  rubber  were  not  great. 


The  mixing  was  calendered  to  such  a  thickness 
that  three  layers  of  the  calendered  sheet  gave  a 
suitable  thickness  (just  over  5  mm.)  for  making 
vulcanised  slabs  5  mm.  thick.  Calendered  sheets 
of  this  thickness,  when  properlv  prepared,  did  not 
develop  any  faults  such  as  air  liul)bles. 

The  moulds  eventually  adopted  for  vulcanising 
the  samples,  after  numerous  trials  of  various  tjTpes 
had  been  made,  were  constructed  as  follows  : — 
A  rectangular  steel  frame,  exactly  5  mm.  thick,  was 
divided  by  means  of  two  cross  pieces  into  four 
rectangular  compartments  of  equal  size,  each 
compartment  bein^  sufficiently  large  for  a  slab 
of  vulcanised  material,  from  which  two  rings  could 
be  cut  by  means  of  the  Schopper  cutting  press 
employed  for  cutting  the  test  pieces.  In  this  way 
four  samples  of  different  rubbers  could  be  vul- 
canised in  the  same  frame,  or  by  removing  one  or 
both  of  the  cross  pieces,  slabs  large  enough  for  4 
or  8  rings  of  the  same  material  could  be  vulcanised. 
The  outer  side  of  each  compartment  was  provided 
with  a  small  opening  made  by  a  half-cut,  to  allow 
the  excess  of  rubber  to  spue  but.  Each  compart- 
ment held  about  40  grms.  of  the  mixing,  and  an 
amount  slightly  in  excess  of  this  was  carefully 
weighed  out  by  cutting  the  folded  calendered 
sheet.  The  frames  are  placed  between  two  outer 
plates,  I  inch  thick,  .slightly  larger  in  area  than  the 
frame  and  bolted  together  by  means  of  J-inch 
bolts  in  slots,  for  case  in  fixing  and  removing. 

The  outer  plates  were  heated  in  the  steam  auto- 
clave, before  the  rubber  was  placed  in  the  frames, 
so  that  the  rxibber  was  softened  and  could  be  more 
easily  pressed  in  the  franies.  Between  the  surface 
of  the  rubber  and  the  outer  plates  a  layer  of  tracing 
cloth  was  \ised  to  prevent  the  rubber  adhering  to 
the  mould  and  to  prevent  faults,  such  as  "  lakes," 
which  were  found  to  be  formed  when  the  rubber 
was  in  direct  contact  with  the  mould.  It  was 
found  possible  by  these  methods  to  prepare  slabs 
with  a  maximum  variation  in  thickness  of  ±  2%. 

In  the  earlier  experiments  a  temperature  of 
135"  C.  was  employed  for  vulcanisation,  the 
apparatus  used  being  a  steam  autoclave  provided 
with  a  .steam  casing,  the  temperature  being  eon- 
trolled  by  means  of  an  accurate  thermometer  and 
a  pressure  gauge.  Some  samples  were  found  to 
take  five  hours  or  longer  to  vulcanise  correctly 
at  this  temperature,  and  as  this  was  considered 
to  be  too  long  for  the  large  number  of  experiments 
to  be  conducted  on  each' sample,  the  temperature 
adopted  subsequently  and  employed  in  all  the 
experiments  described  in  this  paper  was  140"  C. 

A  series  of  cures  was  carried  out  on  each  sample, 
in  which  the  time  varied  from  about  1  to  3  hours. 
So  far,  no  samples,  at  this  particular  temperature 
(140°  C),  have  been  found  to  cure  under  one  hour 
and  onlv  one  or  two  in  slightly  over  3  hours'. 
Although,  at  first,  each  sample  was  vulcanised  at  1, 
1  i- 1  i,  1 },  2,  2 },  li  .t.  2 1,  and  3  hours,  it  has  now  been 
found  that  many  of  these  times,  after  one  pre- 
liminary cure,  niav  be  omitted,  since  the  correct 
rata  of  cure  can  be  predicted  approximately  from 
the  re.sulls  oljtained  from  the  preliminary  cure,  and 
it  is  then  onlv  necessary  to  cany  out  one  or  two 
cures  in  the  neighbourhood  of  this  optimum  tin-.e, 
in  order  to  obtain  the  maximum  mechanical 
properties  at  this  cure. 

All  the  t«sts  described  in  this  paper  were  made 
on  the  Schopper  testing  machine,  which  was 
provided  with  an  autographic  apparatus,  so  that 
the  behaviour  of  the  rubber  throughout  the  whole 
test  is  recorded  bv  means  of  a  curve. 

Test  rings  were  prepared  from  the  vulcanised 
slabs  bv  means  of  the  Schopper  cutting  press. 
The  thickness  ami  width  of  each  ring  was  ascer- 
tained and  the  load  per  sq.  tarn,   calculated  from 
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the  cross  sectional  area,  the  ring  being  considered 
as  equivalent  to  two  strips,  i.e.,  a  ring  4  mm.  x 
5  mm.  being  considered  to  have  a  cross  sectional 
area  of  40  sq.  mm. 

The  load  at  breaking  point  was  found  to  increase 
with  the  time  of  cure  to  a  certain  point  and  then  to 
collapse,  the  rubber  becoming  very  brittle  at  an 
overcure.  The  elongation  decreases  continually 
and  fairly  regularly  with  the  time  of  cure  until  an 
overcure  is  reached,  when  it  falls  rapidly.  The 
maximum  load  is  often  only  obtained  when  the 
rubber  is  obviously  overcured,  i.e.,  it  has  become 
somewliat  brittle  and  the  extension  is  low.  It  is 
therefore  somewhat  difficult  to  fix  the  exact 
maximum  point  or  point  of  optimum  cure  from 
the  figures  at  breaking  point. 

In  our  experiments  we  have  always  taken  as  the 
optimum  that  point  at  which  the  product  of  the 
lireakiug  load  per  unit  cross  section  and  the  elonga- 
tion is  a  maximum.  Nearly  every  sample  has  a 
sharply  marked  maximum  product,  and  any  gain 
in  load  due  to  extra  curing  is  outweighed  by  a  corre- 
spondingly greater  fall  in  the  extension  and  ilce 
versa. 

An  interpretation  of  results  based  on  the  values 
of  the  load  and  extension  at  breaking  point  is  in 
many  respects  unsatisfactory.  This  is  due  to  the 
fact  that  even  from  a  single  slab  of  vulcanised 
rubber  of  uniform  thickness  it  is  impossible  to 
obtain  a  number  of  test  rings  giving  a  really  satis- 
factory uniformity  in  the  figures.  The  error  in 
the  load  figures  is  greater  than  in  those  of  the 
extension,  especially  in  the  neighbourhood  of  the 
optimum  cure,  owing  to  the  fact  that  as  the  break- 
ing point  is  approached  the  load  is  increasing  at  a 
very  much  more  rapid  rate  than  the  extension. 
Our  results  are  in  most  cases  based  on  the  maximum 
figures  obtained  from  two  test  rings  at  each  par- 
ticular time  of  cure.  The  difference  between  the 
two  loads  may  reach  10  °o  ;  it  is  usually  very  much 
less,  and  ver^-  seldom  exceeds  this  figure  unless  the 
ring  is  obviously  defective.  The  figures  thus 
obtained  from  a  series  of  cures  at  J-hour  intervals 
show  a  regularly  increasing  load  to  a  ciaximum 
and  a  falling  extension,  and  it  is  only  very  occa- 
sionally that  a  result  is  out  of  place.  When  this 
does  occur  an  additional  cure  at  the  particular  time 
wUl  usually  result  in  restoring  the  regularity  of  the 
series. 


Table  I. 

A.  Sa7npl€  cured  for  2i  hours, 
one  slab. 


Six  test  rinr/s  from 


Xo. 

Thickness 
(mm.). 

Breaking  load 
(kilos.). 

Final  extension. 
Initial =100. 

1 

o 

5:5 

515 
505 
5-00 
510 
515 

44-5 

50-2 
51-5 
440 

1013 
1030 

."!... 

4 

1035 

5 

6 

1039 
1011 

B.  Sample  cured  1 J  hours  ;  1,  2,  3,  4  from  one  slab, 
5,  6,  7  from  a  second  slab. 


1 

505 

29-8 

1160 

2 

500 

26-3 

1143 

3 

505 
505 

26-3 
.^1-5 

4 

1166 

5 

515 

260 

1130 

6 

515 

270 

1135 

7 

615 

270 

1135 

The  product  of  the  load  and  extension  thus 
obtained  has  been  plotted  against  the  time  of  cure. 
The  point  at  which  this  curve  reaches  its  maximum 
shows  the  optimum  time  of  cure.  Many  of  the 
curves  exhibit  irregularities,  which  may  be  attri- 
buted to  the  failure  of  the  rubber  to  give  the 
maximum  figures  attainable  at  a  given  time  of  cure. 
It  was  found,  however,  that  although  considerable 


variation  occurred  in  the  breaking  point  figures, 
yet  the  shape  of  the  curve  obtained  was  remarkably 
constant.  This  is  well  shown  in  the  experiments 
given  in  Table  I. 

In  the  above  table  the  ^%'idth  of  the  ring  cut  by 
means  of  Schopper  cutting  press  was  in  each  case 
3-75  mm.  and  was  constant.  The  load  per  unit 
cross  section  (sq.  mm.)  in  all  the  tables  given  was 
therefore  calculated  on  a  ring  3-75  mm.  wide,  and 
having  the  thickness  of  the  slabs  vulcanised 
(5  mm.  approx. )  which,  as  stated  elsewhere,  did  not 
Tary  more  than  ±2°o- 

It  will  be  seen  that  in  the  case  of  A  the  load 
varies  from  44  kilos,  up  to  51-5.  a  difference  calcu- 
lated on  the  latter  of  over  14%.  The  extensioik 
varies  from  1011  to  1039,  a  dift'erence  of  2-8%.  In 
the  case  of  B  the  load  varies  from  26  to  31-5,  a> 
difference  of  18%.  The  extension  varies  from 
1160  to  1130,  a  difference  of  about  3%. 

DlAGBl^      1. 


ZH  Itn     3hhrs 


An  examination  of  the  curves  in  Diagram  I,  will 
show,  however,  that  all  the  A  curves  and  all  the 
B  curves  are  almost  identical.  The  curve  can, 
therefore  be  taken  as  constant  for  any  particular 
cure  of  any  particular  sample. 

If  now  a  series  of  cures  is  carried  out  on  a  given 
mixing,  a  regular  series  of  curves  is  obtained  of 
regularly  increasing  initial  inclination  with  increase 
in  time  of  cure,  and  a  definite  relation  connects  all 
the  curves  of  the  series.  Typical  cases  of  these 
series  are  seen  in  Diagram  2  et  sequentes.  It  will 
also  be  noticed  that  the  curves  eventually  becomer 
parallel.  In  the  case  of  undercures  the  curve  often, 
breaks  off  too  soon  for  this  to  be  apparent.  The 
initial  portion  of  each  curve  is  approximately  a. 
straight  fine  and  represents  a  rapid  increase  of 
extension  with  a  slow  but  proportional  increase  in 
load.  The  inclination  of  this  part  of  the  curve 
bears  a  definite  relation  to  the  state  of  cure.  The 
medial  portion  of  the  curve  represents  a  continu- 
ously varying  ratio  between  the  rate  of  increase  of 
the  extension  and  the  rate  of  increase  of  the  load. 
The  final  portion  again  approximates  to  a  straight. 
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line  and  repi-esents  a  rapid  increase  in  load  with  a 
slow  I)iit  proportional  increase  in  extension.  Tlie 
imlinution  of  this  part  is  constant  for  a  scries  of 
curves  from  one  mixing  and  is  independent  of  the 
state  of  cure. 

t>n  an  examination  of  the  series  of  curves  made 
while  carrying  out  the  experiments  whiih  are  to  be 
descrihed  in  tins  paper,  it  was  seen  that  the  inclina- 
tion for  the  (inal  portion  of  the  curve  was  a  con- 
stant not  oidy  for  a  given  series  hut  for  the  whole 
of  the  experinu'utal  samples  tested.  Also,  for  a 
given  inclination,  the  medial  part  of  the  curve  was 
constant.  As  a  consequence  it  was  evident  that  all 
the  curves  were  of  the  same  type.  All  tlie  samples 
(except  8,  an  estate  sample,  and  31,  a  smoke- 
coagulated  sample)  were  coagulated  in  a  sinnlar 
manner  from  latex  from  the  same  trees.  The 
subsequent  treatment  varied  in  every  way. 
Apparently,  therefore,  latex  from  certain  trees 
coagvdateii  in  the  .same  way  will  always  give  the 
same  type  of  curve.  Further,  sample  31, 
Tal)le  V,  which  was  smoke-coagulated,  gave  the 
same  type.  The  samples  of  Fine  Hard  Para  did 
the  same.  The  noticeable  feature  in  the  results 
was  that  the  scries  when  compared  show  great 
variations  in  the  initial  inclination  of  the  curves  at 
any  given  time  of  cure,  i.e.,  the  state  of  cvire  at 
a  given  temperature  was  variable.  Some  ruVjbers 
therefore  cured  more  qiuckly  than  others.  If  it  is 
desiretl  to  determine  which  of  two  rubliers  cures 
the  more  rapidly  it  is  only  necessary,  the  curves 
being  the  same  type,  to  cure  them  at  the  same  time 
and  plot  the  curves  together.  The  more  rapidly 
curing  rubber  would  give  the  lower  and  more  in- 
clined curve.  Thus  in  the  course  of  investigations 
on  the  rate  of  cure,  the  type  of  curve  being  constant, 
it  becomes  possible  to  dispense  with  end  point 
ligures  altogether. 

Theoretically  one  would  expect  that  rubbers 
giving  the  same  type  of  curve  would  give  curves  of 
identical  shape  at  the  cure  giving  their  maximum 
mechanical  properties.  That  this  is  not  so  practi- 
cally is  shown  in  Table  XI.  later  on,  where  the 
optimum  residts  obtained  in  the  experiments  are 
collected  and  discussed. 

Experimental  rcaiiUs. 

Tlie  experimental  results  to  be  described  in  this 

fiaper  are  derived  from  samples  of  rubber  prepared 
ly  us  at  the  Agricxiltural  Department  factory,  and 
include  also  a  number  of  estate  samples  and 
samples  of  Fine  Hard  Para  for  comparison.  All 
the  experimental  samples,  unless  otherwise  stated, 
were  prepared  from  latex  of  sp.  gr.  0-9910 
coagulated  by  3  oz.  of  .5"o  acetic  acid  per  gallon. 
Our  conclusions  as  to  the  cause  of  this  variation 
are  based  on  our  own  samples,  the  complete  history 
of  which  was  known.  The  mode  of  preparation 
of  the  estate  samples  was  usually  unknown  and 
.several  variables  may  have  been  introduced.  Our 
experimental  .samples,  however,  have  shown  us 
one  very  important  cause  of  variation  in  respect  to 
rate  of  cure,  and  we  have  reason  to  believe  that  the 
variation  in  all  Siimples  is  due  to  the  .same  ultimate 
cause,  although  diti'erences  in  method  of  coagulation 
and  preparation  and  other  factors  contribute  to 
this  cause.  This  factor  is  of  considerable  import- 
ance to  the  manufacturer,  and  capable  probably 
of  being  controlled  and  applied  to  good  purpose. 
Many  results,  which  were  at  first  (liHIcidt  to  under- 
stand, have  now  become  capable  of  explanation 
and  support  the  theory  which  we  shall  enunciate 
here. 

In  carrying  out  the  vulcanisation  of  a  number 
of  samples  of  smoked  sheet  and  plain  crepes 
prepared  in  the  Agricultural  Department  Factory 
from  latex  which  was  reduced  to  a  standard  sp.  gr. 
fif  about  0-9910  corresponding  to  15%  or  1-5  lb. 
of  dry  rubber  per  gallon,  the  optimum  results  from 
tests  on  the  vulcanised  samples  were  obtained  by 


curing  the  samples  at  about  2}  to  3  hours.     The 
results  for  a  few  samples  are  given  in  Table  II. 

Table  II. 
Smoked  sheet  and  plain  crepe. 


Elongation 

Load 

at  break. 

Reference  No. 

Time  of 

(kilos.)  per 

(OriK. 

Product, 

cure. 

sq.  mm. 

Iengtli  = 
100). 

Hrs.  min. 

(a). 

(b). 

axb. 

Plain  crepe    

1        20 

0-45 

1188 

525 

21  A  1. 

2       00 

O-il 

1127 

1014 

2        30 

1-1 

1020 

1122 

2        45 

1-35 

1002 

1352 

3        00 

1-45 

980 

1421 

3       15 

1-25 

910 

1137 

Plain  crone    

1        20 

0-35 

1116 

390 

21  A3. 

2        UO 

115 

1089 

1252 

2        30 

1-3 

1034 

1344 

2        45 

1-5 

1016 

1524 

3        00 

1-45 

961 

1393 

3        15 

1-2 

8'.)3 

1071 

4        00 

0-25 

373 

93 

Smoked  sheet   . . 

1        45 

0-64 

1069 

684 

28  A. 

2        00 

0-75 

1056 

792 

2        15 

0-88 

1046 

920 

2        30 

1-1 

1020 

1122 

2        45 

1-35 

1010 

1363 

3        00 

1-60 

1009 

1614 

3        15 

1-33 

946 

1258 

The  above  results  are  the  maxima  obtained  from 
2  to  4  test  rings  at  each  time  and  are  typical  of  the 
majority  of  our  smoked  sheets  and  plain  crepes. 

«■- 
DuGRAU  2a. 


Time  of  Cure— Hour«. 


The  results  have  been  confirmed  by  numerous 
experiments.  The  maximum  product  figures  are 
plotted  against  the  time  of  cure  in  Diagram  2a. 

B  2 
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The  series  of  curves  showing  the  progressing  state 
of  cure  with  increase  in  time  o£  cure  are  shown  in 
Diagram    2b.        The 
similarity  in  type  is 
evident. 

It  was  difficult 
from  the  results  ob- 
tained in  our  earlier 
work  on  the  above 
and  sunilar  samples 
to  attribute  a  differ- 
ence in  time  of  cure 
of  about  i  hour  to 
any  particular  factor. 

Subsequently  a 
sample  of  "Byrne 
cured  slab"  was 
received  for  exami- 
nation and  this  was 
found  to  cure  in 
the  remarkably  rapid 
time,  under  similar 
conditions  as  to  the 
temperature  and  mix- 
ing, of  IJ  hours,  a 
difference  sufficient 
to  demonstrate  the 
influence  of  some 
very  important  cause 
of  variation.  The 
results  obtained  are 
given  in  Table  III. 
and  Diagram  3. 


had  been  kindly  lent  to  us  by  the   Byrne   Curing 
Syndicate  for  experiments  on  this  process  and  for 


Dli.GH^u  2b. 


I>li.GZiU  3. 


demonstration  purposes,  were  now  tested.  These 
slabs  also  vulcanised  rapidly,  as  will  be  seen  on 
reference  to  Table  IIIa  and  Diagram  3. 

TABr.E  III. 


Elongation 

load 

at  break. 

Reference  No. 

Time  of 

(kilos.)  per 

(Orig. 

Product. 

cure. 

sq.  mm. 

length= 
100). 

Hrs.  min, 

(a). 

(b). 

axb 

vm.  A 

30 

0-5 

1125 

562 

45 

0-67 

1172 

718 

1       00 

1-1 

1057 

1163 

1        15 

1-46 

1070 

1563 

1       30 

1-4 

993 

1390 

2       00 

0-45 

668 

301 

2        30 

0-23 

483 

136 

Table  IIIa. 
Byrne  cured  slabs. 


Keterence  No. 

Optimum 

time    of 

cure. 

Load    a 
(kilos.)  per 
3q.  mm. 

Final 
length 
(Orig. 
length  = 
100.) 

Product. 

33  A 

33  B 

Hrs.  min. 

1        30 
1        30 
1        30 
1        30 

(a). 
1-43 
1-27 
1-27 
1-44 

(b). 

978 
1000 
1029 

984 

axb. 

1398 
1270 

38  C 

1306 

38  D 

141G 

i| 


Time  of  Cii'e— Hours, 

Slabs  which  had  been  prepared  by  one  of  us 
from  latex  of  sp.  gr.  0-9910  at  the  Agricultural 
Department  and  smoked  in  a  Byrne  smoking  shed 
erected  at  the  Department,  using  a  machine  which 


The  load-extension  curves  in  this  case  are  similar 
in  type  to  those  in  Diagram  2b.  but  the  times  of 
cure  for  curves  of  the  same  shape  are  much  lower. 

To  ascertain  whether  this  rapidity  of  cure  was 
due  to  any  constituent  of  the  "  Byrne  "  fumes  or 
to  the  form  in  which  the  rubber  was  prepared, 
samples  of  Byrne  "  loaf  "  were  vulcanised  and 
tested.  ThLs  consists  of  sheet  of  ordinary  thickness 
cured  by  means  of  the  Byrne  process  and  subse- 
quently rolled  round  a  stick  or  bamboo,  superim- 
posing other  sheets  till  a  solid  cylinder  of  rubber 
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is  obtained.  By  putting  a  little  tension  on  the 
sheets  wlieu  wrapjiim;  them  round  the  stick,  the 
sheets  adheiv,  and  the  solid  cylinder,  when  cut 
open,  is  seen  to  consist  of  alternate  li^lit  and  dark 
layers — the  litfht  layei's  representing  the  interior 
of  the  sheets  and  the  dark  layers  the  surfaces. 
This  rul)l)er.  like  slali  and  Fine  Hard  Para,  never 
completely  dries  in  the  original  form  and  has 
to  be  creped  and  ilriod  before  vulcanising. 

The  results  of  the  tests  on  the  vulcanised  samples 
are  given  in  Table  IV..  the  sample  A  being  tlie 
orilinary  form  of  loaf  and  sample  B  pressed  block 
from  similar  sheets. 

Tabue  IV. 


Elongation 

Load 

at  break. 

Typo. 

Refer. 

Time  of 

'(kilo.)  per 

(Orig. 

Product. 

So. 

cure. 

sq.  mm. 

length = 
100.) 

Hrs.  min. 

;       (a). 

(b). 

axb. 

"Loat" 

34  A. 

1       45 

t       0-98 

1090 

1068 

2       15 

1-26 

1028 

1295 

2       30 

1-35 

1015 

1373 

2       45 

1-44 

999 

1438 

3       00 

0-25 

572 

143 

Pressed 

34  B. 

1       45 

i        1.12 

1078 

1207 

sheet 

2       30 

1-3 

1026 

1323 

2       45 

,        1-45 

986 

1430 

The  optimum  cura  in  the  above  table  is  seen  to 
be  at  2J  hours,  which  is  the  same  as  the  smokcil 
sheet  in  Table  II.  and  quite  different  to  the  slab. 
The  series  curves  are  also  similar  to  those  in 
Diagram  2b  both  in  type  and  time  of  cure. 

The  results  point  to"  the  fact  that  the  rapidity 
of  cure  in  the  case  of  Byrne  cured  slab  in  Tables 
III.  and  IIIa.  is  not  due' to  the  Byrne  fumes. 

Another  sample  of  rubber  prepared  by  coagulat- 
ing latex  in  thin  layers  in  shallow  trays  in  a  smoke 
house,  and  superimposing  further  layers  daily  for 
a  period  of  about  one  week,  was  also  found  to 
vulcanise  rapidly.  (This  method  of  coagulation 
has  been  described  by  one  of  us  in  papers  pre- 
sented to  the  International  Congress  of  Tropical 
Agriculture,  London.  1914,  and  the  International 
Rubber  Congress,  Batavia,  191-1.  etc.) 

The  optimum  times  of  cure  of  this  experiment 
are  given  in  Table  V. 


Table  V. 

Bcference  No. 

Optimum  '      Load 
time    o(     (kilos.)  per 
cure.         s<l.  mm. 

1 

Elongation 
at  break. 

(Orig. 

length  = 

100.) 

Product. 

31  D 

Hrs.  min. 
1       30 
1       30 

(a). 
I -20 
1-30 

(b). 
1093 
1108 

axb. 
1377 

31  E 

1451 

in  progress.  Here  again  the  smoked  sheet  and  the 
crepe  were  slower  curing  than  the  uusmoked  sheet ; 
the  results  were  identical  for  batches  of  rubber 
prepared  on  seven  ditt'ereut  days,  but  the  relation 
between  the  smoked  sheet  and  crepe  varied, 
sometimes  one  an<.l  sometimes  the  other  being  the 
more  rapid  ciu'ing.  The  dilTerenccs  are  more 
apparent  when  examining  the  curves  showing  the 
behaviour  of  the  rubber  throughout  the  test, 
the  curves  for  the  unsmokcd  slieet  invariably 
being  lower  and  more  inclined  than  the  other  two. 
The  results  of  tlie  first  day's  batch  of  rubber 
are  given  in  Table  VI.  and  Diagrams  la  and  4b. 
Diagram  4b  shows  the  dift'erent  rates  of  cure  of 
A,  B.  and  C.  curves  of  each  at  particular  times  of 
cure  being  plotted  against  one  another.  A,  B,  C, 
were  always  vulcanised  together  in  the  same  mould 
at  each  time  of  cure. 

DiAGExu  la. 


Unfortunately  the  quantity  of  the  samples 
was  insufficient  to  allow  of  a  cure  being  done  for 
1 J  hours,  but  the  above  results  clearly  show  that  the 
rub))er  is  a  verj;  rapidly  curing  one. 

The  results  given  by  this  experiment  confirm  the 
idea  that  the  rapidity  of  cure  was  not  due  to  any 
intrinsic  properties  of  the  "  Byrne  "  fumes,  and 
suggested  that  it  was  connected  with  the  slab 
form  in  which  the  rubber  was  prepared. 

Another  experiment  wa-s  a  comparison  between 
smoked  and  unsmoked  sheet,  in  which  it  was 
■noticed  that  the  smoked  sheet  vulcanised  more 
slowly  than  the  plain  sheet,  the  former  having  its 
optimum  cure  about  3  hours  and  the  latter  at 
2  J  hours. 

A  second  and  more  elaborate  experiment,  in 
which  comparison  was  being  made  between  smoked 
sheet,  unsmoked  sheet,  and  plain  crepe,  was  also 


Time  of  Cure  — Hours. 

Table  VI. 
Optimum  times  of  cure. 


Elongation 

Optimum 

Load 

at  break. 

Type  of 
rubber. 

Kef.  No. 

time    of 

(kilos.)  per 

(Orig. 

Product. 

cure. 

sq.  mm. 

lengtli  = 

100.) 

Hrs.  min. 

(a). 

(b). 

axb. 

Smoked 

27  Ser. 

2       30 

1-40 

1041 

1457 

sheet 

1  A. 

Plain 

27  Ser. 

2       15 

1-4 

1046 

1464 

crepe 

IC. 

2       30 
2       45 

1-40 
1-5 

990 
972 

1394 
1438 

Plain 

27  Ser. 

2       00 

1-59 

1021 

1613 

sheet 

1  B. 

In  the  case  of  the  plain  crepe  results  we  have  «l 
difficulty  ui  deciding  which  time  shall  be  considered 
the  optimum.  This  is  a  rubber  which  gives 
excellent  results  at  all  times  between  2i  and  3 
hours.  It  is  quite  dear,  however,  from  the 
curves — Diagram  4b — that  the  unsmoked  sheet 
cures  more  rapidly  than  either  the  crepe  or  the 
smoked  sheet,  and  even  from  the  figures  alone  it  is 
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seen  that  it  attains  its  maximum  load  in  a  shorter 
time,  vi^.  2  hours  as  compared  %vith  2  J  hours  in 
the'case  of  the  smoked  slieet  and  crepe.  Also  the 
collapse  in  load  and  extension  denoting  a  marked 
overcure  is  reached  by  the  unsmoked  sheet  at 
3  hours,  whereas  this  has  not  been  reached  by 
the  smoked  sheet  and  crepe. 


roller.  (2)  Two  sheets  of  ordinary  average  thick- 
ness were  prepared  from  two  other  sections  of  the 
box,  by  rolling  out  on  an  ordinary  sheeting  machine. 
One  of  the  slabs  from  (1)  was  allowed  to  air-dry 
and  the  other  placed  in  the  smoke  house,  and 
similar  treatment  was  accorded  the  two  sheets. 
The  rubbers  were  allowed  to  remain  in  the  drying 
house  and  smoke  house  re- 
spectively till  the  sheets 
from  (2)  were  drj'. 

The  slabs  had  to  be 
creped  subsequently  before 
vvilcanising;  the  sheets  were 
also  divided  into  two,  and 
half  was  mixed  direct  and 
half  creped  before  mixing 
so  that  the  following  series 
of  samples  were  obtained. 
(1)  Smoked  slab   creped, 

(2)  air-dried    slab    creped, 

(3)  smoked  sheet,  (4)  ditto 
creped  when  dry,  (.'5)  plain 
sheet,  (6)  ditto  creped  when 
dry. 

The  vulcanised  samples 
were  tested  and  entirely 
confirmed  the  theory  to  be 
enunciated  later,  which  had 
been  indicated  by  the  pre- 
vious samples  of  slab  and 
other  rapidly  vulcanising 
rubber.  The  results  given 
below  show  the  optimum 
times  of  cure  : — 


Table  VII. 


37.  Series  6. 


Time  of 
cure. 


Load 
(kilos.) 
per  sq. 

mm. 


Elonga- 
tion at 
break. 


Product. 


37.  Series  7. 


Load 
(kilos.) 
per  sq. 

mm. 


Elonga- 
tion at 
break. 


Product, 


37.  Series  8. 


Load 
(kilos.) 
per  sq. 

mm. 

Elonga- 
tion at 
break. 

(a). 
1-42 
1-48 

(b). 
97U 
932 

1-46 
1-33 

973 

926 

1-41 
1-45 

1035 
968 

1-46 
1-50 

965 
936 

1-52 
1-27 

947 

869 

1-38 
1-51 

1024 
1006 

Product 


Smoked  sheet  A. 


Smoked  sheet  A  1,  creped  when  dry  . . 

Smoked  slab  B 

Vnsmoked  sheet  C 

Unsmoked  sheet  creped  when  dry,  CI 
Unsmoked  slab  D 


Hrs.  min, 

2  45 

3  00 

2  45 

3  00 


2  30 
2  45 


2  45 

3  00 


(a). 
1-2-2 
1-44 

1-26 
1-38 

1-28 
1-46 

1-12 
1-35 

1-45 
1-3 

1-48 
1-42 


(b). 
972 
953 

985 
954 

1052 
1013 

966 
965 

990 
909 

1029 
970 


axb. 

1185 
1372 

1241 
1314 

1346 
1478 

1081 
1302 

1435 
1180 

1522 
1377 


(a). 
1-41 
1-32 

(b). 
977 
910 

a  X  b. 
1370 
1201 

1-32 
1-42 

966 
925 

1275 
1313 

1-38 
1-36 

1053 
995 

1453 
1353 

1-35 

1-28 

976 
945 

1317 
1209 

1-48 
1-38 

985 
905 

1458 
1248 

1-24 
1-55 

999 
1000 

1238 
1550 

avb. 
1377 
1379 

1420 
1222 

1459 
1403 

1408 
140* 

1439 

1104 

1423 
1519 


These  results  indicate  that  smoking  increases 
the  time  of  cure.  We  now  had  the  following  facts 
concerning  the  variation  in  rate  of  cure  :— 

(1)  Slab  rubber  smoked  with  Byrne  fumes  or 
rubber  coagxilated  by  smoke  by  superimposing 
layers  of  latex,  cures  much  more  rapidly  than  plain 
crepe  or  smoked  sheet. 

(2)  Unsmoked  sheet  cures  more  rapidly  than 
smoked  sheet  or  plain  crepe. 

In  continuation  of  the  first  idea  connected  with 
the  slab  form  of  rubber,  the  following  series  of 
samples  were  prepared  in  each  case  from  the  same 
latex.  Latex  was  coagulated  in  bulk  in  a  wooden 
box  divided  by  means  of  movable  partitions,  so  that 
each  section  of  the  coagulum  received  identical 
treatment  in  respect  to  coagulation.  The  coagu- 
lum from  each  section  was  removed  on  the 
following  morning  and  treated  subsequentlv  as 
follows: — (1)  Two  slabs  about  J  inch  thick  were 
made  by  rolling  the  coagulum  lightly  with  a  hand 


In  Table  VII.  given  above  the  results  obtained 
from  3  days'  rubber  are  given.  The  experiment 
was  actually  carried  out  for  a  period  of  8  days, 
but  as  all  the  results  were  similar  the  inclusion  of 
all  the  figures  for  the  whole  period  would  merely 
be  an  unnecessary  duplication  of  results. 

The  optimum  time  of  cure,  though  not  actually 
the  same  for  each  kind  of  rubber  on  the  eight 
different  days,  was  always  relatively  in  the  same 
order,  viz..  A  and  Al,  C  and  CI,  B,  D.  Curves 
drawn  from  these  results  show  that  the  rubbers 
placed  in  the  order  of  rapidity  of  cure,  beginning 
with  the  slowest,  are  (1)  smoked  sheet  creped 
before  mixing,  (2)  smoked  sheet  mixed  direct, 
(3)  unsmoked  sheet  creped  before  mixing,  (4)  un- 
smoked sheet  mixed  direct,  (.5)  smoked  slab,  (6) 
unsmoked  slab.  The  difference  is  in  every  case 
well  marked  between  the  sheet  rubber,  the  smoked 
slab,  and  the  unsmoked  slab. 
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One  abnormal  result  occurrod  in  one  day's 
rubber  in  whiili  the  curves  for  the  un-snioked  sheet 
■at  times  were  coincident  with  those  of  the  smoked 
sheet  and  at  times  were  very  slightly  above.  This 
dilTerence  wa.s  not  apparent  in  the  figures.  On 
examining  the  sheets  the  cause  of  this  abnormality 
became  apparent.  The  sheet  on  this  day,  and 
particularly  (ho  unsmoked,  was  very  thin  and  a 
rubber  wa.s  thus;  obtained,  which  retained  a  mini- 
nnim  amount,  of  .serum.  In  view  of  the  theory 
given  later  it  will  be  seen  that  this  fact  tends  to 
eliminate  the  difference  between  smoked  and 
unsmoked  rubber. 

Apart  from  this  single  case  the  results  were 
uniform  for  the  eight  days. 

The  conclusions  drawn  from  this  experiment 
■were: — (I)  Slab  cures  more  rapidly  than  sheet. 
(2)  The  effect  of  smoking  is  to  retard  vulcanisation. 
This  effect  is  more  marked  in  the  case  of  the  slab 
than  in  that  of  the  sheet.  (3)  Crepeing  of  dry 
sheet  previous  to  mixing  has  a  very  slight  effect 
in  decreasing  the  rate  of  cure.  These  results 
confirmed  in  every  way  those  of  the  previous 
experiments. 

A  further  experiment  was  undertaken  in  order 
to  determine  the  effect  of  the  varying  grades  of 
thickness  in  the  prepared  rubber.  Four  specimens 
of  rubber  were  prepared  from  biUked  latex,  each 
being  the  rubber  from  J  gallon.  A.  Thick  slab. 
B.  Thin  slal).  C.  Thick  sheet.  D.  Thin  sheet. 
These  samples  were  unsmoked.  The  optimum 
results  are  given  in  Table  VIII.  below  and 
Diagram  .5. 

T.\BLE  VIII. 


Elongation 

Optimum 

Load 

at  break. 

Kcference  No. 

time 

oi 

(kilos.)  per 

(Orig. 

Product. 

cure. 

sq.  mm. 

length  = 

100.) 

Hn. 

min. 

(a). 

(b). 

axb. 

48  \  1.  Slab  15 

1 

1.5 

1-45 

991 

1436 

mm.  thick 

46  B  1.    Slab  6  4 

1 

30 

1-49 

1025 

1527 

mm.  thick 

46  C  1.    Sheet  3  5 

2 

30 

1-52 

969 

1473 

to  4  mm.  thick 

46    Dl.       .Sheet 

S 

00 

1-27 

942 

1196 

3  mm.  thick 

Tlie  increase  in  the  rate  of  cure  with  increasing 
thickness  of  the  sample  is  very  well  marked. 

Cause  of  variation. 

It  will  be  observed  from  the  tables  given  that 
the  rapidly  curing  samples  are  those  prepared  in 
«lab  form  or  by  smoke  coagulation  of  latex  in 
shallow  pans.  It  is  also  seen  that  rapidity  of  cure 
increases  with  increasing  thickness  of  sheet  and 
slab.  Now  the  only  difference  between  the 
samples  is  the  amount  of  serum  or  mother  liqtior 
remaining  in  them  after  preparation.  Slab  has 
only  a  small  proportion  of  serum  pressed  out  by 
hand  rolling  compared  with  the  amount  jjressed 
■out  in  rolling  thin  sheets.  In  the  smoke-coagulated 
rubber  also,  a  large  proportion  of  the  serum 
remains  in  the  prepared  rubber. 

T\vo  alternative  explanations  of  these  facts 
suggest  themselves  : — (1)  That  the  latex  contains, 
in  addition  to  the  caoutchouc,  some  constituent 
Avhich  influences  the  rate  of  cure  of  the  rubber, 
this  substance  not  being  precipitated  by  ordinary 
coagulation.  Consequently  the  greater  the 
quantity  of  the  serum  remaining  in  the  rubber, 
tne  greater  will  be  the  quantity  of  this  substance 
present  in  the  raw  rubber.  If  this  be  the  case,  the 
effect  of  smoking  is  apparently  to  destroy  the 
substance.  (2)  It  may  be,  however,  that  this 
■substance  does  not  exist  as  such  in  the  latex  but 


is  formed  subsc()uently  from  some  constituent  of 
the  latex.  In  this  case  the  retention  of  the  serum 
in  the  rubber  would  appear  to  encourage  -the 
formation  of  the  catalytic  substance. 

By  the  ordinary  methods  of  chemical  analysis 
of  raw  rubber,  which  are  somewhat  crude,  'the 
non-caoutchouc  substances  present  in  latex  are 
classified  as  proteins  or  organic  nitrogenous 
substances,  resins,  carbohydrates,  and  mineral  salts. 

In  the  first  place  the  protein  is  calcidated  from 
the  total  nitrogen  content  on  the  assumption  that 
all  the  nitrogen  is  present  in  this  form,  \\hich  may 
be  quite  erroneous. 

DlAOK-VM   G. 


Time  of  Cure — Hours. 

Whether  the  rate  of  cure  is  influenced  by  the 
proteins,  as  siich,  or  by  any  of  the  other  con- 
stituents enumerated  above,  remains  to  be 
investigated. 

It  is  already  known  that  certain  organic  amines 
and  certain  basic  organic  nitrogenous  compounds, 
e.g.,  piperidine,  have  a  remarkal)le  influence  in 
accelerating  the  rate  of  cure  or  vulcanisation  of 
rubber,  and  a  number  of  substances  containing 
such  compounds  have  been  patented  and  are  on 
the  market. 

Beadle  and  Stevens  have  also  shown  the 
influence  of  the  albuminous  substances  on  vul- 
canisation, but  the  experiments,  as  published, 
were  not  carried  sufficiently  far. 

It  is  possible  then,  and  this  upholds  the  second 
of  the  two  expl.anations  lA'hich  we  have  just 
enunciated,  that  decomposition  of  the  proteins  of 
the  latex  takes  place,  with  formation  of  amine 
substances,  which  accelerate  the  rate  of  cure,  and 
the  greater  the  amount  of  serum  left  in  the  rubber 
the  more  favourable  the  conditions  for  this 
decomposition.  This  view  is  confirmed  by  the 
slow  curing  which  we  have  observed  in  the  case 
of  rubbers  prepared  from  latex  treated  with 
preservatives     (vide    estate    samples,   Table  Xa) 
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and  also  bv  the  lengthened  cure  consequent  upon 
smoking,  which  also  acts  as  a  preservative. 
F\uther  experiments  on  this  point  are  being 
carried  out. 

It  may  be.  however,  that  the  problem  is  much 
more  subtle  and  that  a  substance  is  present, 
produced  by  the  action  of  an  enzyme,  which  is 
not  revealed  by  the  ordinary  methods  of  chemical 
analysis. 

Whichever  of  the  two  theories  proves  to  be 
correct,  we  have  flnallv  in  the  raw  rubber  some 
substance  of  a  catalvtic  nature  capable  of  pro- 
foundly modifving  the  vulcanisuig  properties  ot 
the  rubber.  "This  explains  the  difficulty  ot 
vulcanising  svnthetic  rubber  and  instances  another 
case,  analogous  to  that  of  steel,  in  which  absolute 
purity  is  unnecessary  and  undesirable. 

It  is  hoped  that  the  experiments  now  in  progress 
will  elucidate  the  exact  nature  of  this  substance. 
It  would  appear  not  to  be  easily  destroyed  by  heat, 
since  both  in  the  mixing  and  subsequent  vul- 
canisation process  the  rubber  is  subjected  to  a 
considerable  temperature.  During  wa.shing  and 
rolling  of  fresWv  coagulated  rubber  this  substance 
is  either  removed  or  its  formation  prevented  by 
the  removal  of  something  essential  to  its  forma- 
tion. In  this  connection  the  slow  vulcanisation 
of  some  excessively  thin  crepes  (Table  Xb, 
2E  and  F)  will  be  noted. 

Once  however  the  serum  has  been  allowed  to 
evaporate  from  the  rubber,  as  in  the  case  of  sheets 
and  slabs,  subsequent  crepeing  has  very  little  effect. 
It  would'  appear  that  the  action  of  smoke  in 
destroying  or  preventing  the  formation  of  the 
substance  is  more  complete  in  the  case  of  sheet 
than  of  slab,  the  former  being  smoked  throughout 
while  the  latter  is  only  affected  near  the  surface, 
since  smoked  slab  cures  more  rapidly  than  smoked 
sheet.  On  the  other  hand,  the  difference  between 
smoked  and  unsmoked  rubber  is  much  more 
marked  in  the  case  of  slab  than  of  sheet,  pre- 
sumably because  of  the  greater  amount  or 
potentially  greater  amount  of  the  catalyst  present. 
Experiments  on  the  effect  of  smoking  on  rubbers 
of  dift'erent  thickness  are  in  progress. 

With  regard  to  the  rubber  prepared  by  smoking 
lavers  of  latex  in  shallow  trays,  this  again  is  only 
subjected  to  the  action  of  smoke  on  or  near  the 
surface  of  ea.ch  laver.  Thick  unsmoked  or  au-- 
dried  slab  gives  the  most  rapidly  curing  rubber 
we  have  prepared,  on  account  of  the  large 
amount  of  serum  which  remains  in  the  rubl^er  and 
the  absence  of  smoking. 

In  the  case  of  Fine  Hard  Para  the  action  of 
smoke  is  well  seen.  This  rubber,  containing  as  it 
does  all  the  constituents  of  the  latex,  might  have 
been  expected  to  cure  rapidly.  It  is,  however, 
prepared  in  such  a  manner  that  the  smoke  exerts 
its  maximum  effect,  and  Fine  Hard  Para  is  rela- 
tively slow  curing. 

Fine  Hard  Para. 

'Vlthoufh.  up  to  the  present,  only  five  samples 
of 'Fine  llard  Para  have  been  vulcanised  and 
tested  (tour  of  these  samples  were  kindly  sent  to 
us  bv  the  Plant ei-s'  Stores  and  Agency,  Ltd., 
Kuala  Lumpur,  and  bv  :Messrs.  Thompson  Bros, 
of  Mincing  Lane),  these  have  shown  much  more 
uniformitv  in  respect  to  rate  of  cure,  when  con- 
sidered as"  the  first  grade  of  wild  rubber,  than  fii-st 
grade  plantation  Para  rubl  lers.  It  should  be  noted, 
however,  that  while  there  is  only  one  class  of  Fine 
Hard  Para,  prepared  by  one  method,  there  are 
numerous  classes  of  first  grade  plantation  Para 
rubber. 

The  results  of  tssts  on  vulcanised  specimens  ot 
Fine  Hard  Para  are  given  in  Table  IX. 


Table  IX. 
Fine  Hard  Para. 


Final 

Optimum 

Load 

length. 

Reference  No. 

time    o{ 

(kilos.)  per 

(Orig. 

Product. 

cure. 

sq.  mm. 

length  = 
lUO.) 

Hrs.  min. 

(a). 

(b). 

axb. 

23 

2       30 

1-25 

1058 

1322 

24 

2       30 

1-36 

1027 

1396 

25 

2        45 
2        45 

1d2 
1-34 

1034 
1044 

1571. 

29 

13B9' 

10 

2        30 

1-14 

994 

1133 

Sample  16  was  a  very  old  sample  which  had  beer^ 
at  the  Agricultural  Department  since  1906  or  1907. 
As  wUl  be  seen,  the  time  of  cure  is  fairly  constant 
at  2  J  to  2i  hours.  Further  samples  have  been 
received  and  will  be  tested.  As  regards  the 
mechanical  properties.  Nos.  23,  24,  and  29  are 
fairly  good,  though  below  most  of  our  own 
experhueutal  samples.  No.  25  is  verj'  good,  but 
again  not  equal  to  our  best  experimental  samples. 
These  results  are  in  accordance  with  the  views  of 
manufacturers  on  its  uniformity  and  with  the- 
statements  of  rubber  technologists  to  the  effect 
that  the  mechanical  properties  of  some  plantation' 
Para  rubbers  after  vulcanisation  are  superior. 
Uniformity  in  rate  of  cure  is  relatively  of  much 
greater  importance  to  the  manufacturer. 

Possibly,  however,  the  time  which  had  elapsed 
between  preparation  and  \ulcanisation  was  the- 
cause  of  this  slight  inferiority.  This  is  confirmed 
by  the  inferior  mechanical  results  of  No.  1(3, 
which  is  a  very  old  sample.  Experiments  on  the 
effect  of  keeping  raw  rubber  are  in  progress,  as 
most  of  our  experimental  samples  were  vulcanised 
and  tested  soon  after  preparation.  On  the  other 
hand,  some  samples  which  have  been  kept  for  over 
a  year  have  given  good  results.  The  load-exten- 
sion curves  are  of  the  same  type  as  those  of  ouc 
experimental  samples. 

Estate  samples. 

To  illustrate  variation  among  estate  samples^ 
Tables  Xa  and  Xb  are  included.  Although  we 
believe   that   the   ultimate   cause   of   variation   in. 

Table  Xa. 


Final 

Optimum 

Load 

length. 

Eef.  No. 

Type  of  rubber. 

time  of 

(kilos.) 

(Orig. 

Pro- 

cure. 

per  sq. 

length  = 

duet. 

mm. 

100.) 

Estate 

Hrs. 

min. 

(a) 

(b). 

axb. 

No.  1  B. 

Lump  crepe 

2 

45 

1-31 

994 

1308 

C. 

No.  1  blanlcet  crepe 

2 

45 

111 

1019 

1131 

D. 

Smoked  sheet   . . . 
(bisulphite) 

2 

45 

1-23 

997 

1229 

E. 

Smoked  sheet  . . . 
(formalin)    . 

3 

15 

1-26 

961 

1210 

r. 

Smoked  sheet   . . . 
(bisulphite) 

3 

00 

100 

1035 

1035 

6. 

Smoked  sheet   . . . 

2 

4.1 

1-14 

965 

1100 

H. 

Smoked  sheet   . . . 

•> 

45 

1-4 

9ii0 

1330- 

J. 

Smoked  sheet  . . . 

2 

45 

1-44 

949 

1366- 

E. 

Smoked  sheet  . . . 
(new   coagulant) 

2 

15 

1-44 

949 

1366- 

L. 

No.  1  latex  crepe 

3 

00 

0-9 

973 

875- 

M. 

No.  1  lump  crepe 

2 

00 

1-24 

1003 

1243. 

N. 

No.  2  crepe 

(best  scrap) 

2 

30 

1'2 

919 

1102- 

R. 

No.  2  crepe 

(nat.  dried) 

2 

Id 

0-88 

952 

837 

T. 

No.  2  crepe 

(Colombo  drier) 

45 

11 

914 

1005- 

P. 

No.   3  b.ark  scrap 
crepe  (nat.  dried) 

3 

00 

117 

883 

1033 

S. 

No.   4  bark  scrap 
crepe  (nat.  dried) 

2 

30 

0-78 

910 

709 

Q. 

No.   4  bark  scrap 
crepe  (nat.  dried) 

3 

UO 

0-93 

883 

821 

0. 

No.  4  earth  scrap 

45 

0-62 

915 

567 
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rat*  of  cure  is  the  sanio  in  all  oases,  i.r..  it  is 
dependent  on  the  proportion  of  the  catalyst  in 
the  rubber,  the  amount  of  this  substance  may 
depend  on  several  factors  connected  with  the 
moile  of  preparation,  c.f/.,  dilution  of  latex,  wa.shini; 
of  rubber,  thickness  of  rubber,  sniokinii,  rapidity 
of  dryinj;,  presence  of  preservativ<>s,  amount  of 
coajiulant,  etc,,  and  the  exact  factor  causing  tlie 
variation  in  the  estate  samples  is  unknown,  as  tlie 
mode  of  preparation  and  coagulation  was  not 
known  bv  us. 

.Samples  B.  C,  D,  E.  F.  I),  R,  S,  and  T  were  left 
for  over  a  vear  l)efore  testiuji  and  the  remainder, 
O,  H.  J,  K,  'Ij,  M.  X,  O,  and  V.  for  about  six  months. 
The  smoked  sheets  G,  TI,  and  .T  were  coagxilated 
with  acetic  acid  and  prepared  similarly,  the  latex 
being  from  dilTerent  lields  ;  K  was  coagiUated  by 
means  of  a  new  coagulant, 

T.VBLE   Xb, 


Final 

Optimum 

T^ad 

length. 

Bet.  No. 

Tn>e  of  rublKr. 

time  of 

(kilos.) 

(Orig. 

Pro- 

cure. 

persq. 

length  = 

duet. 

mm. 

100.) 

Estate 

Hrs.  min. 

(a). 

(b). 

axb. 

Xo.  2  B. 

Smoked  sheet  . . , 

2      00 

lo 

954 

1431 

C. 

Smoked  sheet  . . . 

1       45 

1-32 

982 

1296 

P. 

Smoked  sheet  . . . 

2       15 

1-49 

983 

1464 

E. 

Thin  crerc    

3       15 

1-3 

940 

1222 

F. 

Thin  creijc    

3       00 

1-47 

987 

1450 

as  can  be  seen,  to  the  breaking  load  of  the  .specimen 
per  square  millunetre  calculated  on  the  cross 
section  at  breakmg  point,  since  this  cross  section 
is  inversely  proportional  to  the  elongation  of  the 
sample.  It  <an  bo  seen,  however,  thatthe  optimum 
cure  figure  is  l>y  no  means  essential  as  the  solo 
proof  as  (o  dilTcrence  in  cure,  sinccj  similar  con- 
clusions can  be  drawn  from  all  the  figures  taken 
collectively,  and  more  especiallv  from'  the  curves 
showing  the  behaviour  of  the  rubber  throughout 
the  test  at  all  intermediate  loads  and  elongation^. 

By  plotting  the  product  figures  against  time 
the  curves  obtained  also  give  an  excellent  id~ea 
of  the  ditierences  in  cure. 

It  will  he  seen  on  reference  to  Table  XI.  below 
that  to  outaiu  maximum  mechanical  properties 
m  the  vulcanised  rubbei-s  (taking  the  optimum 
cure),  it  was  necessary  to  \ulcanise  the  samples 
for  periods  varying  from  about  1  to  3  J  hours. 

T.\.BrjE  XI. 


Sample  2B  had  been  smoked  for  16  days  and 
2C  for  20  days.  Sample  2D  was  allowed  to 
stand  overnight  after  coagiUation  and  smoked 
for  1(J  days.  The  thin  crepes  2  E  and  F  had  dried 
in  14  and  20  d.ays  respectively, 

A  number  of  other  estate  samples  have  been 
examined,  but  since  they  do  not  give  times  of  cure 
beyond  the  limits  given  in  Tables  X.\  and  Xb, 
nor  show  any  other  abnormalities,  their  publica- 
tion serves  no  purpose. 

Notes  on  samples  from  Estate  No.  1  : — -All  the 
first  quality  samples  were  of  good  appearance. 
It  will  be  noticed  that  among  the  "  first  latex  " 
samples,  the  optimum  time  of  cure,  with  fom- 
exceptions,  is  2}  hours. 

Two  of  the  smoked  sheets  which  gave  longer 
cures  were  treated  with  formalin  and  sodium 
bisulphite  respectively.  As  we  have  remarked 
before,  the  use  of  such  agents  appears  to  retard 
the  rate  of  cure.  The  mechanical  properties  of  the 
first  latex  samples  from  Estate  No.  1  are  all  low 
in  comparison  «nth  our  experimental  samples. 
This  may  be  due  to  the  length  of  time  during  which 
the  samples  had  been  kept,  although,  as  we  have 
stated  before,  all  samples  do  not  deteriorate  on 
keeping  to  the  same  extent. 

With  regard  to  the  lower  grades,  it  is  at  once 
apparent  that  not  only  does  the  time  of  cure  vary, 
but  the  mechanical  properties  at  the  optimum 
cure  are  also  very  inferior  and  vari.able. 

Estate  No.  2.  In  the  case  of  samples  from 
this  estate  we  have  an  instance  of  considerable 
variation  in  rate  of  cure,  viz.,  from  1 J  to  3  hours, 
although  the  mechanical  properties  at  optimum 
cure  do  not  exhibit  marked  differences.  In  this 
case  we  have  not  sufficient  knowledge  of  the 
methods  of  preparation  and  origin  of  the  rubl)er 
to  be  able  to  give  the  exact  factor  which  has 
influenced  the  rate  of  cure.  This  is  probably  a 
tN-pical  example  of  the  variability  of  which  manu- 
facturers complain,  and  shows  that  this  occurs 
among  rubbers  from  the  same  estate  as  well  as 
among  rubbers  from  different  estates. 

Bemarka  on  results. 

The  product  of  the  breaking  load  in  kilos,  and 
the    final  length  of  the  samples  is  proportional, 


Description. 


Optimum 

time  of 

cure. 


Load 

(kilos.) 
per  sq. 
!   mm. 


Klongix- 
tion  at 

break. 

(Orig. 

length = 

100.) 


Pro- 
duct. 


Hrs. 

min. 

(a).     I 

(b). 

axb. 

VIII  k. 

Byrne  sl.ib    

15 

1-46 

1070 

1583 

37  Ssr.e  B 

Smoked  slab 

15 

1-48 

1029 

1522 

38  A 

Byrne  sLib    

30 

1  43 

978 

1308 

31  D 

.Smoke    co.m.  slab 

m 

1-26 

1093 

1377 

37  Ser.6  B 

Smoked  slab  . , , , 

45 

1-46 

1013 

1478 

27  B 

0nsmoked  sheet 

1     2 

no 

1-59 

1021 

1613 

27  A 

Smoked  sheet  . . . 

1     ^ 

30 

1-40 

1041 

1457 

21  A3 

Crepe   

45 

loO 

1016 

1524 

37  Ser.6  C 

Unsmoked  sheet 

.> 

45 

1-35 

965 

1302 

34  A 

Byrne  lo.if    

o 

45 

1-44 

999 

1438 

25 

Fine  h.».rd  Para  . . 

2 

45 

1-52 

1034 

1571 

29 

Fine  hard  Para  . . 

2 

43 

1-34 

1044 

1399 

16 

Fine  hard  Para  . . 

o 

45 

114 

999 

1133 

21  Ai 

Crepe   

3 

00 

1-45 

980 

1421 

28  A 

Smoked  sheet  . . . 

3 

00 

1-60 

1009 

1014 

37  Ser.6  A 

Smoked  sheet  . . . 

i     ' 

00 

1-44 

953 

1372 

As  the  tables  show,  there  are  differences  in 
mechanical  properties  in  the  case  of  some  "  first 
latex  "  rubbers,  as  well  as  dift'erences  in  rate  of 
cure,  but  the  former  are  not  so  marked  and  are  by 
no  means  of  such  vital  importance  to  the  manu- 
facturer as  the  vulcanising  capacity  of  the  rubber. 
We  are  therefore  dealing  with  two  factors,  one 
which  influences  the  rate  of  cure  of  the  rubber 
which,  as  we  have  shown,  is  due  to  the  presence  of 
variable  quantities  of  some  unknown  catalyst  in 
the  raw  rubber,  and  the  other  which  influences  the 
mechanical  properties.  The  latter  is  probably  con 
nected  with  a  decomposition  of  the  caout<;houc 
molecule,  oxidation  products,  resins,  etc. 

The  "  oj^timum  "  curves  (the  optimum  being 
decided  by  the  maximum  product  of  load  arul  ex- 
tension obtained)  are  all  of  the  same  type,  their  end 
inclination  being  the  same  and  no  intersections 
occurring.  Also,  with  the  exception  perliaps  of 
31  D,  the  smoke  coagulated  sample,  and  37  A, 
which  gave  a  veiy  irregular  product  curve,  they  are 
fairly  close  together.  As  mentioned  before,  it 
might  have  been  that  these  optimum  curves  would 
coincide.  Two  causes  can  be  advanced  to  explain 
their  lack  of  uniformity:  (1)  The  didiculty  of 
ensuring  that  the  maximum  mechanical  properties 
are  attained  at  any  particular  time  of  cure  without 
testing  a  very  large  number  of  rings  ;  and  (2)  the 
slight  inaccuracy  in  optimum  time  of  cure  obtained, 
caused  by  not  curing  samples  at  smaller  intervals 
than  a  quarter  of  an  hour.  In  this  connection  Dr. 
Schidro'witz  has  definitely  stated  (International 
Rubber  Congres.s,  London,  1914  ;  see  this  Journal, 
1915,  842),  that  the  theoretical  optimum  curve 
does  give  the  maximum  mechanical  result.  With 
rubbers  giving  the  same  type  of  curve,  therefore. 
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the  curve  indicating  the  maximum  mechanical 
properties  should  always  be  the  same.  As  yet, 
however,  Dr.  Schidrowitz  has  given  us  no  figures 
in  support  of  this  statement. 

The  ■problem  of  unifonniiy. 

We  have  shown,  in  the  results  given  here,  that 
lack  of  uniformity  in  rublier  refers  principally  to 
non-uniformity  in  vulcanisation,  and  it  is  only 
necessary  to  see  the  vulcanised  specimens  which 
have  been  prepared,  to  realise  the  manufacturers' 
dilemma  when  purchasing  different  lots  of  planta- 
tion rubber,  since  the  appearance  of  the  raw 
rubber,  its  mechanical  properties  as  indicated  by 
hand  stretching  and  other  crude  tests  applied  on  the 
market,  colour,  etc.,  give  absolutely  no  indication 
of  this  particular  difference  in  behaviour  on 
vulcanisation. 

If  some  of  these  rapidly  curing  samples,  which 
should  save  the  manufacturer  a  considerable 
amount  in  steam  and  heating  costs,  and  in  time 
and  labour  in  the  supervision  of  the  steam  auto- 
claves, presses,  etc.,  were  placed  on  the  market  at 
the  present  time,  they  would  probably  fetch  from 
2d.  to  3d.  less  than  the  market  price  of  samples  of 
smoked  sheet  and  pale  crepe  having  a  pretty 
appearance,  in  spite  of  the  fact  that  it  would  be 
to  the  manufacturers*  advantage  to  pay  perhaps 
Id.  to  2d.  aliove  the  market  value  of  average  first 
qualities  for  them.  If  we  can  combine  appearance 
with  real  value,  so  much  the  better,  but  if  not  the 
former  will  have  to  go,  sooner  or  later,  except  for 
special  purposes. 

It  is  possible  that  the  substance  which  causes 
this  variation  in  rate  of  cure  may  be  present  in 
varying  proportion  in  different  latices,  or  may  be 
formed  in  different  proportions  subsequently,  in 
which  case  the  problem  of  attaining  uniformity 
becomes  more  difficult  to  solve.  If,  on  the  other 
hand,  as  appears  more  probable,  the  greater  varia- 
tion in  the  amount  of  this  substance  is  brought 
about  principally  by  artificial  causes,  such  as 
different  treatment  in  machining,  washing,  and 
coagulation  methods,  it  may  and  probably  will  be 
easier  to  introduce  greater  uniformity. 

The  differences  hitherto  ascribed  to  excessive 
machining  of  raw  rubber  are  probably  almost  in- 
variably due  to  the  over-washing  or  tightness  in 
rolling,  by  which  crepes  and  sheets  of  different 
thicknesses  are  produced  containing  variable  pro- 
perties of  serum.  There  is  probably  a  limit  beyond 
which  Uttle  or  no  further  effect  occurs ;  this  is  pro- 
bably represented  in  the  thin  crepes  curing  at 
3i  hours,  but  may  be  brought  about  by  methods 
other  than  washing. 

It  uniformity  is  unattainable  by  present  factory 
methods,  and  "it  will  certainly  be  very  difficult 
among  rubbers  from  different  estates,  although  not 
so  difficult  among  the  rubbers  from  any  particular 
estate,  only  two  methods  of  dealing  with  the 
probl  em  reniain.  ( 1 )  The  issue  of  cert  ificat  es  show- 
ing the  rate  of  cure  of  a  shipment  of  rubber,  under 
certain  conditions  (the  manufacturer  after  a  short 
time  would  Iie  able  to  correlate  his  works  practice 
with  the  figures  supplied),  or  (2)  a  method  of  pre- 
paration of  rubber  similar  to  that  suggested  by  one 
of  us,  viz..  a  method  in  which  a  block,  ball,  or  slab 
of  rubber  is  prepared  from  latex  day  by  day  for  a 
period  of  a  week  or  longer,  in  order  to  average  any 
variations. 

We  do  not  pretend  in  this  paper  to  have  solved 
the  whole  problem,  but  we  do  maintain  that  this 
discovery  is  a  considerable  advance  towards  the 
attainment  of  the  object  in  view,  since  it  shows  one, 
if  not  the  only  cause,  of  a  variation  of  vital  import- 
ance to  the  manufacturer.  It  remains  to  investi- 
gate the  various  contributory  causes  or  factors 
which  affect  this,  as  we  beUeve,  ultimate  cause 
These  contributory  factors  may  be  numerous,  and 


may  be  both  artificial  and  natural.  Having 
ascertained  the  cause,  the  application  of  a  remedy  is 
certainly  less  obscure. 

Summary  of  results. 

The  results  so  far  obtained  may  be  summarised 
as  follows  : — 

(1)  Considerable  variation  occurs  in  plantation 
Para  rubbers,  even  in  the  case  of  "  first  latex  " 
rubbers,  both  among  rubbers  from  the  same  estate 
and  fiom  different  estates. 

(2)  This  variation  is  connected  principally  with 
the  behaviour  of  the  rubber  on  vulcanisation,  i.e., 
its  rate  of  cure,  and  not  in  respect  to  its  strength, 
elasticity,  and  general  mechanical  properties, 
especially  in  the  case  of  properly  prepared  "  first 
latex  "  samples. 

(3)  If  the  rate  of  cure  be  know-n  orascertained 
under  specific  conditions,  ^•ulcanised  rubber  having 
similar  mechanical  properties  can  be  made  from 
all  good  samples  of  "  first  latex  "  rubbers. 

(i)  A  difference  in  mechanical  properties  does 
exist,  even  among  so-called  first  quality  rubbers, 
but  these  differences  are  greater  between  high  and 
low  grade  plantation  rubbers  ;  some  rubbers 
never  attain  the  maxunum  mechanical  properties 
reached  by  others,  whatever  period  of  cure  is 
adopted.  These  differences,  in  the  case  of  "  first 
latex  "  rubbers,  however,  are  not  so  important  to  the 
manufacturer  as  the  differences  in  rate  of  cure, 
and  are  not  of  the  same  order.  Indeed,  the 
remarkable  uniformity  in  type  of  curve  points  to 
the  fact  that  the  variation  of  mechanical  properties 
in  our  samples,  at  any  rate,  is  of  an  accidental 
nature,  for  at  points  below  the  breaking  point  the 
mechanical  properties  are  the  same. 

(5 )  The  rate  of  cure  is  due  to  the  presence  of  some 
non- caoutchouc  substance  in  the  latex,  possibly 
protein  or  some  other  organic  constituent,  or  to 
some  degradation  prodxict  derived  from  these 
substances,  which  acts  as  a  catalyst,  and  accelerates 
the  rate  of  cure. 

(6)  This  substance  may  be  already  present  in 
the  latex,  and  its  amount  in  the  raw  rubber  deter- 
mined by  the  mode  of  preparation  and  coagulation, 
or  it  may  be  subsequently  formed  in  the  latex 
by  decomposition  and  taken  up  by  the  rubber  in 
variable  quantity,  according  to  mode  of  prepara- 
tion, or  alternatively,  it  may  be  formed  in  the 
coagulum  in  variable  quantity,  depending  on  the 
amount  of  serum  (or  moisture)  left  in  the  coagulum 
or  the  presence  of  preservatives  which  hinder  or 
prevent  its  formation.  The  alternative  theories 
a.wait  investigation. 

(7)  Smoking,  removal  of  excessive  serum  in  the 
washing  and  machining  processes,  and  preservatives 
are  among  the  artificial  factors  which  either  hinder 
the  formation  of  this  substance  or,  if  it  already 
exists  in  the  prepared  rubber,  partially  destroy  it. 

(8)  The  catalytic  substance  is  probably  not 
affected  greatly  by  heat,  since,  in  the  process  of 
mixing  and  vulcanisation  the  rubber  is  subjected 
to  relatively  high  temperatvu'e.  Whether  heat 
destroys  it  or  prevents  its  formation  in  the  latex  or 
freshly  coagulated  rubber  awaits  investigation. 

(9)  The  rate  of  cvire  of  a  rubber  under  specific 
conditions  is  not  indicated  in  any  way  by  the 
apparent  mechanical  or  any  other  apparent 
properties  of  the  raw  material,  hence  the  worth- 
lessness  of  the  present  methods  of  valuation  of 
rubber. 

(10)  Caeteris  paribus,  a  manufacturer  probably 
prefers  a  rapidly  curing  rubber,  since  it  represents 
economy  in  heat,  labour,  and  time  costs,  and 
secondly,  a  rubber  which  cures  rapidly  is  said  to 
have  better  keeping  qualities  after  \Tilcanisation. 

(11)  Uniformity  between  "first  latex"  rubbers 
from  different  estates  will  probably  be  very  difficult 
of  attainment  with  present  methods,  owing  to  the 
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number  of  fiu-tors  involved,  but  sliovild  not  be  so 
dlfflcult  aiuoiiR  siicb  rubbers  from  tbe  same  estate. 
(12)  Two  alternatives  are  suggested:  (l)the  issue 
of  certitientes  jjiving  eorreet  rate  of  eure  and 
mechanical  properties  at  this  euro  ;  (2)  the  attain- 
ment of  more  uniformity  by  the  method  suggested 
in  this  paper  and  i-Isewhere.  in  which  rubl)er  from 
latex  collected  during  a  series  of  days  forms  ji.art 
of  one  ball  or  block,  which  may  be  described  as  the 
method  of  averages. 

We  have  to  acknowledge  our  indebtedness  to 
Prof.  W.  R.  Dunstan.  F.H..S.,  Director  of  the 
Imperial   Institute,   and   "Sir.   K.   (i.   Pelly,   Senior 


Assistant  Chemist  of  the  Scientific  and  Technical 
Department,  Imperial  Institute,  under  whom  Mr. 
(iranthani  received  preliminarv  instruction  in 
technique,  for  the  idea  of  the  frame  moulds  used 
and  described,  which  were  foiuid  to  be  more 
convenient  than  moulds  jireviouslv  used,  also 
in  connection  with  the  use  of  tracing  cloth  between 
the  rubber  and  the  moulds,  whicli  is  an  adaptation 
of  a  method  employed  by  Mi:  I'elly. 

Our  thanks  are  also  due  to  Prof,  van  Iterson  and 
Mr.  Fol,  of  the  Government  Rubber  Testing 
Station,  Delft,  Holland,  who  were  good  enough  to 
allow  one  of  us  (B.J.E.)  to  work  at  the  Testing 
Station  in  1912. 


Journal  and  Patent  Literature. 

FATIKT  SPECIFICATIONS  may  ho  obtaineii  by  post  by  remitting  ai  follows : — 

BntV.ah.—M.  each,  to  tlie  Comptrolier  of  the  Patent  Office,    Soutliampton  Buildings,  Chancery  Lane,  London,  W.C. 
Unitfit  SI<iU>. — 1».  each,  to  the  Secretary  of  the  Society. 

Prtntlt.—i  (r.  05  c.  each  as   follows  :  Patents  dated  1902  to   1907  inclusive,   Belin  et  Cie.,  Rue  Ferou  8    Paris,  (6e) ;    Patents 
from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I— GENERAL;  PLANT;    MACHINERY. 

Chain  yralea  [for  boiler  furnaces].  F.  Seufert. 
Feuerungstechn.,  1914,  2,  289—294.  Chem.- 
Zeit.,  1915,  39,  Rep.,  307. 

A  HIGH  boiler  etliciency,  frequently  exceeding 
80%,  can  be  obtained  by  the  use  of  a  chain  grate, 
with  or  without  an  economiscr.  Within  certain 
limits  the  most  varied  kinds  of  coal  can  be  burned, 
and  a  high  output  (up  to  30  kilos,  of  steam  or  more 
persq.  m.  per  hour),  combined  with  high  elHciency, 
can  be  attained,  not  only  with  boilers  with  two 
fire-tubes,  but  also  with  modern  inclined-tube 
boilers  ((iarbe  system,  etc.). — A.  S. 

Ftiel  econnmij  by  proper  arrangement  of  steam  pipes. 
Sr.  Ciuilleaume.  Feuerungstechn.,  1914,  2, 
233— 2.:7,  252—239.  Chem.-Zeit.,  1915,  39, 
Rep.,  307—308. 

The  results  of  experiments  made  at  the  Berlin 
Electricity  Works  show  that  in  ino<lern  power 
installations,  where  pipes  of  relatively  small 
diameter  are  used  in  order  to  attain  a  higher  steam 
velocity  and  hence  minimLse  loss  of  heat,  the  use 
of  ordinary  stop-valves  is  precluded  on  account  of 
the  excessive  loss  of  pressure  ;  for  high  steam 
velocities  only  slide-valves  should  be  employed. 
In  certain  circumstances  the  loss  of  pressure  due 
to  right-angle  bentls  may  be  greater  than  that 
due  to  valves.  .rVs  far  as  possible,  change  of 
direction  should  be  effected  by  smooth  curved 
bends. — A.  S. 

[Corrosion  due  to  the]  lul)riealion  of  Diesel 
engines  and  air  eompressors.  II.  Moore.  Engineer, 
Aug    20,   1915. 

The  corrosion  of  copper  cooling  coils  in  the  air 
compressors  attached  to  Diesel  engines  has  been 
traced  to  the  formation  of  organic  acids 
by  the  oxidation  of  lubricating  oils  when 
subjected  to  the  action  of  compressed  air  at  high 
temperatures.  Mineral  oiLs  form  aliphatic  acids 
and  unsaturated  compounds.  The  iodine  value 
gives  an  indication  of  the  extent  to  which  lubricat- 
ing oils  are  Uable  to  oxidation  in  this  manner. 
The  acid  liquor  obtained  reacted  with  all  samples  of 
metals  and  alloys  with  which  it  was  tested  ;  mild 
steel  and  ordinary  brass  were  much  affected, 
whereas  almninium  was  least  attacked,  copper  and 
phosphor    bronze    coming    next    to    aluminium. 

— F.  W.  A. 


Gas-producer  for  steam  raising.     Jlills.     See  II.\. 

Condensers  for  evaporating  apparatus.     Kerr  and 
others.     See  XVII. 

Patents. 

Drying,  mixing,  and  agitating  machines  [for  tarred 
macadam].  J.  E.  Ilobbs,  Coidsden,  Surrev. 
Eng.  Pats.  (A)  18,354  and  (B)  18,355,  Aug.  7, 1914. 

(A)  The  supply  of  gaseous  heating  medium  to 
the  apparatus  is  controlled  by  a  valve,  which  is 
actuated  by  a  shdiug  bar,  the  position  of  wliich  is 
\aried  by  the  greater  or  less  expansion  of  the 
mixing  apparatus,  (b)  The  heating  medium  is 
circulated  fii-st  through  a  rotary  drying  drum  and 
then  around  a  rotary  mixing  drum.  Both  drums 
are  surrounded  by  an  outer  casing,  and  means  are 
provided  for  charging  the  drying  drum,  trans- 
lerring  the  material  when  dried  from  the  drying  to 
the  mixing  drum,  and  discharging  the  mixed 
material  from  the  latter. — W.  11.  C. 

Vacutim ;      Centrifugal    apparatus    for    producing 

a .      J.    H.    Storm,   jun.,    and    iS.    G.    Van 

Welderen,  Baron  Hengers,  Amcrsfoort,  Holland. 
Eng.  Pat.  21,508,  Oct.  26,  1914.  Under  Int. 
Conv.,  Jan.  29,  1914. 

A  DRUM  having  peripheral  outlet  ports  and  an  axial 
air  inlet  connected  with  the  chamber  in  which  a 
vacuum  is  to  be  produced,  is  mounted  on  a  vertical 
shaft  and  rotated  at  high  speed.  The  drum  has 
no  exterior  easing,  so  that  the  displacement  of  air 
takes  place  by  velocity  alone.  Increased  efficiency 
is  obtained  by  making  the  upper  and  lower  ends 
of  the  cylinder  project  horizontally  beyond  the 
cylindrical  wall  to  prevent  the  flow  of  air  over 
the  edges  of  the  drum.  Vanes  may  also  be  placed 
in  front  of  the  ports,  on  the  outer  side  of  the  driun, 
at  an  inclination  to  the  circumference. — W.  H.  C. 

Healing  or  cooling  liquids  or  gases  ;   Apparatus  for 

.      D.   Uorsburgh,   Manchester.      Eng.   Pat. 

23,517,  Dec.  4,  1914. 

Two  or  more  cylinders  or  plates,  having  spiral 
grooves  formed  on  both  faces,  the  convolutions  on 
one  face  being  between  the  convolutions  on  the 
other  face,  are  placed  together  so  that  the  grooves 
on  the  outer  face  of  the  inner  cylinder  or  plate 
form  one  continuous  passage  with  the  grooves  on 
the  inner  face  of  the  outer  cylinder  or  plate.  The 
grooves  on  the  inner  surface  of  the  inner  cylinder 
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or  plate  and  on  the  outer  face  of  the  outer  cylinder 
or  plate  are  closed  by  plane  cylinders  or  plates 
and  form  further  continuous  passages.  The 
1  quid  or  gas  to  be  heated  or  cooled  is  passed  tlu'ough 
one  set  of  grooves  and  the  heating  or  cooling  agent 
through   the   other. — W.  H.  C. 

Furnaces.    W.  N.  Best.  Brooklvn,  X.Y.    U.S.  Pat. 
l,140,7323Iay  25.1915.  Date  of  appl..Feb.5.1914. 

To  ensure  perfect  combustion,  the  vralls  on  each 
side  of  the  furnace,  above  the  level  of  the  fuel  bed, 
are  provided  with  air  inlets,  through  which  air 
is  drawn  by  means  of  jets  of  steam  or  compressed 
air.  The  width  of  the  inlet  openings  on  each  side 
of  the  furnace  can  be  adjusted  by  a  pair  of  hori- 
zontal bars.  The  bars  are  connected  by  links  and 
operated  by  a  lever,  so  that  the  distance  between 
them,  and  consequently  the  width  of  opening  of 
the  air  inlets,  can  be  varied. — W.  H.  C. 

Sizing  or  classifying  comminuted  materials  ;  Process 

of  and  apparatus  for .    H.  M.  Sutton,  W.  L. 

and  E.  G.  Steele,  Dallas,  Tex.  U.S.  Pat.  1.U1.852, 
June  1,  1915.  Date  of  appL,  July  21,  1913. 
The  mixed  material  is  fed  continuously  on  to  the 
roughened  surface  of  an  endless  belt,  which  moves 
in  a  horizontal  dn-ection  and  is  inclined  trans- 
versely. The  speed  of  the  belt  and  the  angle  of 
inclination  are  so  adjusted  that  the  deviation  of 
the  particles  from  a  horizontal  path  is  propor- 
tional to  the  size  and  independent  of  the  specific 
gravity  of  the  particles.  The  different  sized 
particles  are  discharged  at  different  pouits.  A 
cone  may  be  used  instead  of  a  belt. — W.  H.  C. 

Filter.    W.  P.  Lass,  Treadwell,  Ala.ska,    U.S.  Pat. 
1,1-14,854,  June  29,  1915.     Date  of  appl.,  Sept. 
•   30,  1912. 

Vertical  filter  leaves,  79,  are  supported  upon  the 
rollers,  80,  between  the  brackets,  S3,  within  the 
drum,  5.     The  mixture  to  be  filtered  is  introduced 


'^D^ 


under  pressure  through  the  pipe,  33,  air  escaping 
through  Si,  ^\■hen  84  is  closed,  the  pressure 
forces  the  liquid  through  the  fUtering  medium  and 
it  is  discharged  from  the  interior  of  the  leaves  by 
a  pipe  not  shown.  When  a  sufficient  thickness  of 
cake  has  been  formed  on  the  leaves,  the  remaining 
liquid  is  forced  out  by  compressed  air  introduced 
through  84.  The  cakes  are  washed  by  solutions 
introduced  through  33.  and  finally  are  discharged 
by  forcing  compressed  air  or  steam  into  the 
interior  of  the  filter  leaves  and  by  water  sprayed 
on  to  the  exterior  of  the  leaves  from  the  pipes,  87. 

— W,  H.  C. 


Filler-press.  J.  Johnson.  Brooklvn,  N.Y.  U.S.  Pat. 
l,151,180,Aug.24.1915.  Date  of  appl.,Nov.7, 1913. 

The  material  is  forced  by  a  conical  screw  con- 
veyor into  a  conical  perforated  casing,  the  interior 
surface  of  which  is  covered  ^\-ith  filtering  material. 
The  conveyor  is  moval>le  longitudinally  with 
respect  to  the  casing  ;  during  filtration  a  con- 
siderahile  space  is  left  between  the  periphery  of 
the  conveyor  blades  and  the  interior  surface  of  the 
casing,  but  when  a  cake  of  sufficient  thickness  has 
formed,  the  conveyor  is  moved  inwards  and  its- 
blades  act  as  scrapers  to  remove  the  cake. — W.H.C. 


Evaporating    apparatus  ;     Vacuum,  ■ 


E.    A. 


Newhall.  Assignor  to  S.  Bent.  Philadelphia,  Pa. 
U.S.  Pat.  I,f49,939,  Aug,  10,  1915.  Date  of 
appl.,  ifay  7,  1914. 

Valved  pipes,  for  condensed  water,  lead  from  the 
bottom  of  each  effect  of  a  multiple  effect  evapora- 
tor, and  are  connected  respectively  with  the 
bottom  of  the  next  effect  in  the  series,  the  pipe 
from  the  last  effect  being  connected  with  a  suction 
device.  The  steam-box  of  each  effect  is  connected 
with  a  steam-trap,  provided  with  a  pipe  for  the 
removal  of  air.  The  condensed  water  from  each 
steam-trap  passes  through  a  pipe  discharging  into 
one  of  the  valved  pipes  mentioned  above,  on  the 
suction  side  of  the  valve. — W.  H.  C. 

Evaporator.   51.  J.  Kermer,  Chicago,  111.   U.S.  Pat. 
l,150,605,Aug.l7.1915.  Date  of  appl.,Dec.6,1913. 

One  or  more  horizontal  steam  chambers  extend 
through  the  lower  part  of  a  vacuum  chamber, 
from  end  to  end,  near  to.  but  not  touching  the 
bottom,  and  have  headers  at  opposite  ends  for  the 
introduction  of  steam  and  the  removal  of  con- 
densed water.  Horizontal  tubes  pass  through  the 
steam  chambers.  The  licjuid  to  be  evaporated  is 
passed  through  the  tubes  and  is  then  delivered, 
together  with  the  vapour  formed,  into  the  vacuum 
chamber,  so  that  the  liquid  sm-rounds  the  lower 
part  of  the  steam  chamber  and  the  vapour  the 
upper  part,  and  both  are  heated  thereby. — W.H.C 

Separating   liquid   mixtures   into   iico   components  ; 

Apparatus  for .    K.  Kubierschkv,  Eisenach. 

Germanv.  U.S.  Pat.  1,151,801,  Aug.  31,  1915. 
Date  of"appl.,  May  13,  1914. 

See  Ft.  Pat.  472,560  of  1914  ;    this  J.,  1915,  480. 

Recovering  the  icaste  heat  of  smellers  and  kindred 
plants.    U.S.  Pat.  1,151,831.     See  X. 


Ha.— FUEL;   GAS;    MINERAL  OILS  AND 
WAXES. 

Gaseous  combustion.  Fuel  economy  and  the  proper 
utilisation  of  coal.  W.  A.  Bone.  Brit.  Assoc, 
Manchester.  .Sept.,  1915.  J.  Gas  Lighting,  1915, 
131,  57(J— 582. 
Fob  the  ignition  of  an  explosive  mixture  the 
temperature  of  its  constituents  should  be  raised, 
at  least  locally,  to  a  degree  at  which  the  chemical 
action  becomes  autogenous,  or  self  propelling  ; 
this  degree,  or  range  of  temperature,  is  the  ignition 
point.  Dixon  and  Coward  (this  J.,  1909.  301) 
showed  that  certain  qualifications  to  this  are 
necessaiw  where  the  mechanism  of  the  combustion 
is  simple,  e.g..  with  hydrogen  and  carbon  monoxide 
the  temperature  of  ignition  occurs  \vithin  a  very 
narrow  range  and  is  the  same  for  oxygen  and  air, 
but  where  the  combxistion  is  very  complex,  as  in 
the  case  of  hydrocarbons,  the  ignition  range  is 
fairly  wide  and  is  lower  in  oxygen  than  in  air. 
From  the  fact  that  the  current  energy  required 
for  spark  ignition  is  about  56  times  greater  with 
alternating   than   with    continuous   current,  it   is 
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deduced  that  the  igniting  effect  is  not  simply 
tluTmal  but  is  partly  ionic.  Incandescent  surfaci's 
emit  streams  of  electrons  travelling  with  hitfh 
velocities,  and  it  appeared  probable  tliat  the 
rapiditv  of  the  combination  in  the  exjilosion  wave 
might  be  due  to  the  molecules  in  the  act  of  com- 
bining sending  out  electrons  whicli  precede  tlie 
explosion  wave  and  ionise  the  gas,  but  Dixon  by 
means  of  a  transverse  magnetic  field  lias  cau.sod 
the  ions  to  revolve  in  small  cii-cles,  and  no  appre- 
<'iable  elTect  was  observed  in  the  character  or 
velocity  of  the  flame  with  any  gas  mixture  at  any 
stage  of  the  explosion.  The  uniform  move- 
ment of  the  flame  in  gaseous  explosions,  or 
the  propagation  of  the  flame  from  layer  to  layer 
by  conduction,  is  only  obtained  in  tubes  sutticiently 
narrow  to  suppress  convection  currents,  though 
wide  enough  to  prevent  appreciable  cooling  of 
the  flame,  and  tlie  ignition  must  be  within  1 — 2  cm. 
of  the  end  of  the  tube  or  vibration  is  set  up  from 
the  beginning.  With  weak  mixtures  of  innamm- 
able  gases  and  air,  just  below  tlie  lower  limit  of 
iuflammaliility  there  is  indefinite  upward  slow 
propagation  of  the  flame  together  with  incom- 
pleteness of  combustion,  and  it  is  thouglit  from 
tliis  that  a  gaseous  mixture  should  not  be  termed 
inftammable  at  a  given  temperature  and  pressure 
unless  it  will  propagate  flame  indefluitely.  By 
exploding  mixtures  of  methane  and  oxygen  in 
steel  bombs  at  an  initial  pressure  of  12-7  atmo- 
spheres it  is  found  that  a  considerable  proportion 
of  the  original  oxygen  appears  as  steam.  This 
is  explained  by  the  '"  hydroxylation"  theory 
whereby  CHj-f-Oo  changes  to  CH,(OH)2  wliichis 
decomposed  to  CO,  II..  and  HjO.  ' 

Of  the  189  million  tons  of  coal  consimied  in  the 
I'nited  Kingdom  in  1913.  about  20  million  tons 
was  carbonised  in  gas-works,  13-5  million  tons  in 
by-product  coke  ovens,  and  6-5  million  tons  iu 
beehive  coke  ovens.  There  are  at  present  8297 
by-product  ovens  in  this  country,  of  which  6(578 
-are  fitt^id  with  benzol  recovery  arrangements. 
Tiie  following  table  gives  an  estimate  of  the  yields 
■of  the  various  by-products  obtainable  in  such 
inst-allations,  expressed  in  percentages  on  dry  coal 
■carbonised  : — 


District. 


Diirliam  . . . . 
Yorkshire  . . . 
Derbyahire  . 
Scotland  . . . 
«outh  Wales 


Ammonium 
sulphate. 


Tar. 


iBenzoI  and  toluol 
a.i  finished 
products. 


00  to  1-45 

1-3  to  1-5 

1-3  to  1-6 

1-4  to  1-6 

0-9  to  1-1 


2-5  to  4-5 

3-5  to  50 

S-5  to  50 

3-5  to  50 

20  to  3-5 


0-6  to  10 

0-9  to  11 

0-9  to  11 

0-9  to  11 

OB  to  0"5 


The  expansion  in  production  of  ammonium 
sulphate  during  ten  years  is  shown  by  the  following 
figures  : — 

By-product  coke- 
Year,                                           oven  plants.  Gas-works. 

tons.  tons. 

1903 17,4.i5           ..  149.489 

1908 64.22-          ..  165,218 

1913 1^3,816          ..  132,180 

The  author  closed  his  addre.ss  with  a  plea  for 
more  adequate  scientific  control  of  fuel,  suggesting 
*  central  organisation  for  the  supervision  of  fuel 
coasimiption  on  the  lines  of  existing  alkah  works 
in.spection. — W.  G.  C. 

Coal  ash  ;  Fusibility  of in  mixhires  of  hydrogen 

and  water  vapour.  A.  C.  Fieldner  and  A.  I.,.  Feild. 
Amer.  Soc.  Testing  Jlaterials.  June  SI.  1915. 
J.  Ind.  Eng.  Cheni.,  1915,  7,  712—747.  (.See 
also  this  J.,  1915,  70i.) 

Determix.\tioxs  of  the  fusibility  of  cones  of  coal 
ash  in  mixtures  of  hydrogen  and  steam  of  varying 
composition  showed  that  a  minimum  softening 
temperature  is  obtained  in  mixtures  containing 
30  to  70%  of  steam,  in  which  the  iron  is  mainly 


Gas 


reduced  to  the  ferrous  state  and  the  formation  of 
readily  fusible  ferrous  silicate  thus  promoted. 
.\nalyses  of  clinker  slags  from  two  dilYcient 
boiler  furnaces  and  one  cxperimeutal  furnace 
showed  that  the  conditions  in  fuel  beds  favour  thi- 
formation  of  clinkers  containing  iron  principally 
in  the  ferrous  state,  and  it  is  therefore  concluded 
that  the  best  indication  of  tlie  temperature  of 
clinker  formation  from  a  coal  ash  under  furnace 
ci>nditioiis  will  lie  olitained  by  determiuiug  its 
siifteniug  temperature  in  a  mixture  of  equal  parts 
of  hydrogen  and  steam. — A.  S. 

Coal  and  coal  dust  ;  Carbonising  mixtures  of  - 
D.  T.  R.  van  Lenuep.  Het  Gas,  1915.  J. 
Lighting,   1915,   131,  520. 

By  carbonising  a  mixture  of  gas  coal,  80%,  and  fine 
coal  dust,  20",„  in  a  horizontal  retort  for  4  hrs. 
48  mins.,  11,550  cub.  ft.  of  gas,  having  a  calorific 
value  of  554  B.Tli.U.  per  cub.  It.,  was  produced 
per  metric  ton.  The  yields  of  gas  from  the  dust 
and  coal  when  carbonised  separately  under  the 
same  conditions  were  S050  and  11,320  cub.  ft. 
per  metric  ton,  respectively,  the  corresponding 
calorific  values  being  404  and  578  B.Th.U.  per 
cub.  ft.  ;  the  coke  obtained  from  the  mixture  was 
of  good  quality.  Tlie  gas  coal  used  contained 
moisture  1200,"  other  volatile  matter  9-98,  fixed 
carbon  70-83,  and  ash  7-19°i  ;  and  in  addition  to 
the  gas — which  liad  sp.  gr.  0-20  and  containeil 
COi31,  CnH.nO-2,  CO  41,  Hs70-9,  CH,  17-3  and 
Nj  4-4 °o — yielded  4-2  kilos,  of  tar  and  3-4  kilos,  of 
ammonium  sulphate  per  metric  ton  of  dried 
material.  The  importance  of  thorouglily  incor- 
porating the  components  of  tlie  mixture  before  car- 
bonisation is  urged,  the  quaUty  of  the  coke  pro- 
duced depending  mainly  on  the  uniform  distribu- 
tion of  the  dust  among  the  fragments  of  coal. 

— W.  E.  F.  P. 

Benzol  recovery  from  town's  gas  supply.     \V.    R. 

Herring.  J.  Gas  Lighting,  1915,  131,  569. 
ExPEKlMENTS  are  described  with  a  rotary  washer 
4  ft.  6  in.  long  and  2  ft.  6  in.  diameter,  of  the 
Holmes  tvpe,  using  a  light  grade  coal  tar  scrubbing 
oil  of  sp.  gr.  0-9862,  the  flow  of  oil  being  25  gallon-* 
per  10,000  cub.  ft.  of  gas,  and  the  amount  of  gas 
500  cub.  ft.  per  hour.  Using  unbenzolised  oil  a 
16-11  candle  gas  (No.  2  metropolitan  burner)  was 
reduced  to  a  10-51  candle  gas — a  lass  of  34-7% 
luminous  value.  Its  calorific  value,  originally 
585-3  B.Th.U.  gross,  was  reduced  to  559-1  B.Th.U., 
a  loss  of  4-5 "o-  With  wash  oil  benzolised  with  5  °„ 
benzol,  16-08  candle-gas  was  reduced  to  15-Oti 
candles,  or  a  loss  of  6-34  "„,  and  the  calorific  value 
of  579-4  B.Th.U.  was  reduced  to  576  B.Th.U.,  or 
a  loss  of  0-58 °„.  The  loss  of  calorific  value  when 
using  unbenzolised  oU  Ls  so  small  that  the  author 
advocates  the  abolition  of  the  luminous  flame  test 
and  the  establishment  instead  of  a  calorific  value 
of  500  B.Th.U.  gross.— W.  G.  C. 

Gas-producer  for  steam  raising.     E.  C.  Mills.     Brit. 

Assoc,  Manchester,  Sept.,  1915. 
The  producer  is  a  movable  structure,  mounted  on 
rollers,  immediately  opposite  the  furnace  front. 
The  ordinary  boiler-grate  is  removed,  and  the 
lieating  effected  Ity  the  combustion  of  the  gas  fur- 
nished bv  the  producer.  The  air  needed  for  this 
combustion  is  di-awn  through  a  jacket  surrounding 
the  producer,  and  thus  intercepts  the  radiant  Iieat 
wliich  would  otherwise  be  lost.  Where  this  system 
Ls  applied  to  Lancashire  and  Coriush  boilers,  fire- 
brick baffles  or  obstructors  are  provided  at  in- 
tervals along  the  flue.  These  are  made  to  pivot, 
so  that  they  can  be  turned  "  edgeways  "  to  let  a 
workman  pass  when  the  flues  are  being  cleaned. 
Iu  comparative  trials  of  the  plant  as  applied  to  a 
Cornish  boiler  (unprovided  with  an  ecouomiser) 
the    steam    raised    per    pound    of    fuel    was    iu 
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creased  50%  -when  the  ordinary  coal-firing  was 
replaced  by  the  Mills  system.  With  coal-firing 
tlie  steam  raised  had  been  6-99  lb.  per  pound  of  fuel 
burnt,  whilst  with  the  JMilLs  producer  this  figure 
was  increased  to  11-2  lb.  per  pound  of  fuel.  The 
draught  required  to  work  the  producer  and  to 
burn  the  gas  was  provided  by  a  tan  on  the  induced- 
draught  principle.  Where  economisers  are  fitted, 
tliis  fan  is  placed  between  the  boiler  and  the 
economiser,  but  the  latter  can  be  dispensed  with 
when  the  Mills  system  is  used,  and  the  money 
thixs  saved  will  more  than  cover  the  cost  of  the 
producer.  As  fitted  to  a  Lancashire  boiler  (having 
economisers,  but  in  a  very  bad  condition),  the 
steam  raised  varied  in  different  trials  from 
10-23  lb.  up  to  11-17  lb.  per  pound  of 
fuel.  Parallel  tests  on  a  coal-fired  boUer  showed 
that  the  Mills  plant  gave  a  saving  of  18  "o  of  the 
fuel,  and  there  was  an  entire  absence  of  smoke. 
The  complete  plant  is  estimated  to  cost  £260. 


resins  represent  the  first  transformation  product  of 
petroleum,  from  which  they  are  produced  by 
oxidation  and  polymerisation  or  condensation. 
They  are  readily  converted  into  asphaltenes  by 
intramolecular  transference  of  oxygen  or  by 
addition  of  oxygen.  Both  classes  of  products  are 
composed  of  polycyclic  compounds,  which  contain 
variable  cxuantities  of  oxygen  and  sulphiu',  and  in 
some  cases  have  a  double  bond  structure. 
The  prmiary  parent  substances  of  the  asphaltic 
compounds  are  the  terpene-like  constituents  of 
petroleum  oil.  The  solid  hydrocarbons  of  petro- 
leum oil  are  crystalline  (like  paraffin  wax  from 
lignite)  or  amorphous  (ceresin).  It  has  commonly 
been  accepted  that  ceresin  consists  of  higher 
homologues  of  the  same  series  as  paraffin  wax, 
but  the  following  results  obtained  with  an  Indian, 
paraffin  wax  and  a  low-grade  ceresin  of  the  same 
m.pt. ,  indicated  that  these  products  did  not  belong, 
to  the  same  series  : — 


M.pt. 
°C. 

Solid.pt. 
°C. 

Sp.  gr. 
(water  at  4°  C.  =  l). 

Viscosity, 

Engicr 
(water  at 
20=C.  =  1). 

Refract  0- 

meter  reading 

at  90°  C. 

Mean  molec. 

weigiit. 

Precipitation 

value 
(Slarciisson 

15°  C. 

60°  C. 

-Schliiter  ; 

this  J., 

19U7,  401). 

% 

Indian  paraffin  wax  . 
Galician  ceresin 

56-5—60-5 
57-5— 60-1 

59-2 
590 

0-885 
0-917 

0-781        1           1-51 
0-798        1           1-85 

1-5 
10-9 

330 

420 

5-5 
310 

Petroleum  ;     Analytical    distillation    of .     II, 

W.  F.  Rittman  and  E.  W.  Dean.  J.  Ind.  Eng. 
Chem..  1915,  7,  754—760.  (See  also  tMs  J., 
1915,  412.) 

Comparative  tests  with  a  large  number  of  different 
types  of  still-heads  showed  that  the  Glinsky,  the 
Young  and  Thomas,  the  12-bulb  pear,  the  Le 
Bel-Henninger,  the  Golodetz,  the  6-inch  Ilempel, 
the  rod  and  disc,  and  the  evaporator  stUl-heads  are 
of  practically  equal  efficiency  so  far  as  the  lower- 
Vioiling  fractions  (up  to  about  175°  C.)  are  con- 
cerned, but  several  of  them  fail  for  higher- lioiling 
tractions.  The  Hempel  column  appears  to  be  the 
best,  particularly  when  cost,  ease  of  manipulation 
and  cleaning,  etc.,  are  taken  into  account.  With 
a  moderate  rate  of  distillation  (2—2-5  c.c.  per 
minute)  the  results  obtained  are  not  affected  much 
by  wide  variations  in  the  height  and  diameter  of 
tlie  column  ;  and  using  columns  of  equal  dimen- 
sions, the  size,  shape,  and  material  of  the  distilling 
flask  have  no  appreciable  influence  ;  glass  beads 
are  as  efficient  as  aluminium  beads,  but  the  latter 
are  preferred  on  account  of  mechanical  advantages 
and  less  risk  of  flooding.  The  most  satisfactory 
form  is  considered  to  be  a  300  c.c.  spherical  distilling 
flask  with  a  Hempel  column  1  in.  diam.  and  6  in. 
high  up  to  the  outlet  tube,  made  in  one  piece,  and 
with  a  5  in.  column  of  aluminium  beads.  The 
column  has  no  constriction  at  the  lower  end,  tlie 
beads  being  supported  on  a  suitable  device,  e.g., 
a  copper  \vire  spiral.  200  c.c.  of  oil  is  distilled  ; 
with  100  c.c.  the  results  are  somewhat  low  for  the 
higher  fractions.  With  the  Pei-msylvanian  crude 
oil  used  in  the  tests^  there  was  no  appreciable 
cracking  on  distUling  up  to  325°  C. — A.  S. 

Petroleum    oil ;     Solid    constituents    of .        J. 

Marcusson.  C'hem.-Zeit.,  1915,  39,  581 — 582, 
613—616. 

The  solid  oxygenated  constituents  of  petroleum 
oil  consist  of  "petroleum  resin"  and  "asphaltene." 
The  latter  may  be  precipitated  from  the  oil  by 
petroleum  spirit  of  low  b.pt.  The  residual  oil 
is  then  mixed  with  fullers'  earth,  the  hydro- 
carbons extracted  with  petroleum  spirit,  and  the 
petroleum  resin  subsequently  extracted  from  the 
fullers'    earth    by    means    of    chloroform.     These 


On  distilling  ceresin  not  only  is  there  a  trans- 
formation of  amorphous  material  into  crystaUine 
paraffin  wax.  but  there  is  also  a  disruption  of  the 
molecule,  with  the  formation  of  considerable 
quantities  of  liquid  hydrocarbons.  From  this 
and  other  reactions,  described  in  detail,  the  con- 
clusion is  drawn  that  the  ceresin  examined  con- 
sisted, in  the  main,  of  iso-paraflins,  rnd  not  of 
naphthenes.  \^'hen  oxidised  with  permanganate 
in  pyridine  solution  it  did  not  yield  any  acids.  In 
addition  to  iso-paraffins,  all  ceresins  appear  to 
contain  small  quantities  of  normal  paraffins, 
which  become  concentrated  in  the  more  readily 
soluble  portions.  Solid  compounds  such  as  petro- 
cene,  picene.  etc.,  have  been  separated  from 
petroleum  distillates  of  high  b.pt.,  but  these  are 
probably  products  formed  in  the  distillation  and 
aro  not  original  constituents  of  the  petroleum  oil. 

— C.  A.  M. 

Petroleum  oils;    Improvement  of  hit/h-boiling , 

and  the  manufacture  of  gasoline  as  a  by-product 
therefrom,  by  the  action  of  aluminium  chloride. 
A.  M.  McAfee.  Amer.  Inst.  Chem.  Eng.,  Aug.  25, 
1915.     J.  lud.  Eng.  Chem.,  1915,  7,  737—741. 

In  the  cracking  of  petroleum  by  heat  it  is  difficult 
to  obtain  uniform  results,  and  unsaturated  products 
difficult  to  deal  with  satisfactorily  are  always 
formed,  wliilst  carbonaceous  matter  separates  in 
the  form  of  a  hard  deposit  on  the  walls  of  the 
apparatus.  A  further  disadvantage  is  the  great 
danger  to  the  operators  and  to  the  plant  at  the 
high  temperatiu-es  and  pressures  usually  employed. 
The  autlior's  process,  which  is  working  successfully 
on  a  commercial  scale,  consists  in  distilling  the 
oil,  previously  freed  from  water  and  liglit  products, 
with  anliydrous  aluminium  cliloride  in  a  still 
fitted  with  a  stirrer.  Distillation  is  usually 
eftected  at  500° — 550°  F.  (260— 288°  C.)  and 
occupies  24 — 48  hours.  The  vapours  from  the  still 
pass,  on  their  way  to  the  final  condenser,  through 
two  air-cooled  condensers  connected  in  series^ 
in  which  high-boiling  oUs  and  any  volatilised 
aluminium  cldoride  are  condensed  and  returned 
to  the  still  ;  the  temperature  at  the  inlet  to 
the  final,  water-cooled  condenser  shoidd  not  exceed 
350°  F.    (177°  C).      The   condensed   products   are 
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colourless  and  saturated  and  do  not  need  refinine 
with  sulphuric  acid  ;  in  practice  they  are  washi'd 
with  alkali  and  wati'r  to  remove  hydrogen  sulphide. 
The  hinh-boilins;  oil  is  pumped  out  of  the  still  and 
treated  as  usual  for  the  recovery  of  parallin  wax 
an<l  luhricatinj;  oil.  The  residue  of  alumiuiuni 
chloride  enmi'shed  in  a  mass  of  granidar  coko 
is  heated  to  redness  in  an  atmosphere  of  chlorine 
and  the  vaporised  aluniiniimi  chloride  is  condensed. 
The  detailed  results  ohtaiued  l>y  the  process  with 
Texas,  Ixiuisiana  (Caddo),  and  Oklahoma  crude 
oils  are  tal)ulated  ;  the  net  results  as  compared 
with  the  ordinary  distillation  pwcess  are  summar- 
ised in  tlie  following  table : — 


• 

Texas  oil. 

Caddo  oil. 

Oklahoma  oil. 

AlCl,  Usual 
pro-  '    pro- 
cess. ;  cess. 

AlCl. 
pro- 
cess. 

Usual 
pro- 
cess. 

AlCl, 
pro- 
cess. 

Usual 
pro- 
cess. 

(^asolino    

<ias  naphtha    

Solvent  oil 

Kcroaone 

tinA  oil     

% 
17  75 
1303 

8-66 
1715 
25  58 

17-83 

% 
010 

4:i() 
5:;ii(i 

25.50 
1200 
610 

% 
42-32 

l«-87 
3-113 
811 

13-10 

15-87 

% 
18-00 

12-00 
35-UO 
21-00 

1100 
3-00 

% 
34-82 

29-47 
5-36 

14-07 
16-28 

% 
12-50 

41-00 
35-00 

Lubricating  oil   .... 

Kesidunl  oil     

Loss 

9-00 
2-50 

See    also    U.S.    Pats.    1,099.096,    1,127,463,  and 
1,144,304;    this  J.,   1914,  783;    1915,  268,  833. 

— A.  S. 

Petroleum  lamp  oils;     Examination   of .      E. 

Jungkunz.  Chem.-Zeit.,  1915,  39,  1)41—042. 
AccouDiNG  to  Swiss  state  regulation-s,  safely  oUs 
must  have  a  flash-point  of  at  least  38°  C,  and 
ordinary  lamp  oils  one  of  at  least  23°  C.  The  pres- 
ence of  a  trace  of  alcohol  will  lower  considerably 
the  fla-sh-point  of  a  nomial  lamp  oil.  For  example, 
the  addition  of  01  %  hy  vol.  of  alcohol  lowered  the 
flash-point  from  41°  C.'to  34°  C.  In  the  fractional 
distillation  it  is  recommended  that  the  following 
determinations  should  be  made: — (1)  Initial  b.pt. 
(2)  Amount  of  distillate  from  initial  b.pt.  to 
.300°  C.  (3)  Heavy  oils  (above  300°  C.).  Practical 
burning  tests  are  suitably  made  with  a  Kosrnos 
normal  lamp  holding  1  litre  and  having  a  burner 
14  mm.  in  width.  The  flame  is  regulated  after 
o  minutes  and  the  test  continued  for  at  least  l 
hours.  Less  regvilation  of  the  flame  is  requu'ed 
with  --Vmerican  than  with  European  lamp  oils.  The 
following  results  were  obt-ained  with  30  samples 
of  American  lamp  oils: — Initial  b.pt.,  110  to 
120' C;  fla.sh-point,  23-3'  to  30-3  C.  ;  light 
oils  (up  to  1,50'  C.)  130  to  20-0%  ;  main  fraction 
(150°  to  300'  C.)  05-0  to  80-0%  ;  and  heavy  oils, 
4-0  to  130%.— C.  A.M. 

Gasoline;     Quantity    of necessary    to    produce 

explosive  mixtures  in  setccrs.  G.  A.  Burrell  and 
H.  T.  Boyd.  J.  Ind.  Eng.  Chem.,  1915,  7, 
750—754. 
Experiments  were  made  in  a  2700  ft.  length  of 
a  Pittsburgh  sewer,  8  ft.  3  in.  wide  and  8  ft.  ti  in. 
high,  the  depth  of  the  sewage  being  about  8  in. 
and  the  rate  of  flow  0-45  linear  ft.  per  second  ; 
the  temperature  of  the  sewage  was  21°  C.  and  that 
ot  the  sewer  air  immediately  above  20-3°  C. 
The  gasoline  used  had  a  density  of  07-5°  B.  (sp.  gr. 
0-71)  and  on  distillation  vielded  l>5-5  %  up  to  120°  C. 
and  97-5%  up  to  100"  C.  When  .55  gaUs.  of 
gasoline  was  run  in,  all  at  once,  an  explosive 
mixture  was  formed  but  persisted  for  a  few  minutes 
only  at  any  particular  point  in  the  sewer,  the 
gasoline  vapour  rapidly  disappearing  ;  the  explosive 
mixture  was,  observed  ouJy  close  to  the  surface 
of  the  sewage  and  did  not  extend  very  far  into  the 


upper  part  of  the  sewer.  When  55  galls,  of 
gasoline  wfis  introiluced  at  the  rate  of  5  galls, 
per  min.,  the  greatest  proportion  of  gasoline  vapour 
found  in  the  aii-  2  ft.  above  the  sewage  was  0-7  % 
(low  explosive  limit,  about  1-5",,)  and  the  vapour 
disappeared  in  IS — liO  mius.  When  the  velocity 
ot  the  sewage  was  considerably  diminished — a 
condition  wliich  woidd  oldaiii  with  a  completely 
submerged  sewer  outlet — dangerous  atmospheres 
existed  in  the  sewer  five  hours  after  the  ga-solino 
was  introduced. — A.  S. 

[Corrosion  due  to  the]  lubrication  of  Diesel  engines 
and  air  compressors.     Moore.     See  I. 

Method  of  coUerling  and  determining  [suspended 
particles  in]  smoke  and  industrial  yascs.  Oautier. 
See  XIXb. 

Patents. 
Bate  peat  and  the  like  ;    Process  of  drying  ■ 


■    H. 

Brune  and  H.   Horst,   Dortmund,  Assignors  to 

Nasspress-Ges.  in.  b.  H.,  Wiesbaden,  Germany. 

U.S.  Pat.    1,143,497,   June   15,   1915.     Date  of 

appl.,  Apr.  8,  1915. 
Raw  peat  or  similar  fibrous  niat«rial  is  cut  into 
small  pieces  without  crushing  the  fibres,  and 
delivered  on  to  a  layer  of  comminuted  dry  peat 
or  the  like  on  a  travelling  band.  The  mixture 
in  a  loosely  mixe<l  condition  is  pressed  to  remove 
the  moisture,  which  is  elTected  more  readily  than 
with  an  intimate  mixture. — W.  F.  F. 

Coal  gas;    Apparaltis  for  manufacturing .     H. 

Bruce,  Assignor  to  Bartlett-Havward  Co., 
Baltimore.  Md.  U.S.  Pat.  1.144,977,  June  29, 
1915.  Date  of  appl.,  Jan.  7,  1914. 
Horizontal  retorts  are  arranged  in  vertical  rows, 
each  mouthpiece  being  independently  connected 
to  a  vertical  standpipe,  and  also,  by  a  screwed 
rod  and  nut.  with  the  mouthpieces  above  and 
below.  The  lower  end  of  the  standpipe  dips  into 
a  tar  seal.  The  standpipe  is  supported  so  that  it 
can  be  adjusted  vertically  and  is  connected  at  its 
upper  end  by  a  slip  joint  with  a  pipe  leading  to  a 
hydraulic  main. — W.  F.  F. 

[Producer]  gas  generators  ;   Grates  of .    R.  and 

J.  Dempster,  Ltd.,  and  G.  F.   H.  Beard,  Man- 
chester.   Eug.  Pat.  9413,  June  28,  1915. 
The  inclined  plane,  C,  which  is  rotatablo  on  ball 
bearings,    d,   about    a    vertical    axis,    carries    the 
cylinder,  bS  and  grate,  b,  and  also  the  ash-pan,  h. 


m    ':^^s^ 
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Tlie  inner  part,  b^,  of  the  grate  forms  a  water-seal, 
E,  with  the  pipe,  o.     Discharge  of  spent  material 
I   from  the  generator  is  facilitated Jby  the.  eccentric 
i  rotation  of  the  grate. — ^^'.  F.  F.  _     _  . 
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Producer  ijas  ;   Process  of  generating  steam  accessor!/ 

to  the  production  of .    II.  FoersterUns,  Perth 

Amboy,  N.J.,  Assignor  to  Roessler  and  Hass- 
lacher  Chemical  Co.,  New  York.  U.S.  Pat. 
l,151,076,Aug.31,1915.  DateofappL.Apr.6,1907. 
Currents  of  air  and  steam  are  supplied  to  the 
fuel  bed  of  the  producer,  and  the  gas  leaving  the 
producer  is  passed  through  a  series  of  boilers, 
giving  up  its  heat  to  water  which  flows  tlu-ough  the 
boilers  in  the  opposite  direction  to  the  gas."  Tlie 
wat^r  is  preheated  in  a  jacket  surrounding  tlie 
producer,  and  high-pressure  steam  is  generated 
in  excess  of  that  required  for  the  producer,  in  the 
boiler  nearest  to  it. — W.  F.  F. 

Shale  retorts  [,gas  producers.'^  and  the  like.  A.  C. 
Thomson,  iljd  Calder,  :iridlothian.  Eng.  Pat. 
0784,  May  (i,  191.'). 

An  oscillating  horizontal  blade  is  arranged  just 
below  the  bottom  of  a  vertical  retort  or  gas 
producer  to  ))reak  up  the  chnker.  The  broken 
clinker  falls  on  to  a  table  which  deflects  it  into  a 
hopper  below.  Openings  may  l^e  provided  in  the 
waU  of  the  hopper  and  in  the  deflecting  tal)le  for 
the  insertion  of  a  poker  into  the  retort.  All  the 
oscillating  blades  of  a  series  of  paraUel  retorts 
may  be  operated  by  a  single  bar. — W.  F.  F. 

Cracked  mineral  oils  such   as  cracked   petrolevm  ; 

Process  for  refining .    P.  M.  Justice,  London. 

From   Allgeni.    Ges.   fiir   Chem.    Ind.    m.  b.  H., 
Berlin.    Eng.  Pat.  3572,  Feb.  11,  1914. 

In  order  to  eliminate  constituents  causing  resinifl- 
cation  or  yielding  deposits,  cracked  mineral  oils 
or  fractions  thereof  are  treated  \vith  salts  of  heavy 
metals  having  a  condensing  action  {e.g.,  zinc 
chloride,  ferric  cliloride,  tin  chloride,  copper 
sulphate?),  with  or  without  heating  ;  the  deposit 
is  separated  and  the  oil  distUled  if  iiecessarv. 

— C.  A".  M. 

Oils    suitable    for    cracking  ;     Production    of  

from  coal  and  lignite.     W.  A.  Hall,  New"  York. 
Eng.  Pat.  16,857,  July  15,  1914. 

Bituminous  coal  or  Ugnite  is  mixed  with  10 — 20% 
of  coke,  charcoal,  peat,  or  the  like,  both  in  granu- 
lated form,  and  heated  gradually  in  a  retort  to 
500°  C.  by  external  heat  only,  until  volatile  matter 
ceases  to  be  evolved.  The  condensed  distillate 
is  an  oil  practically  free  from  water,  pitch,  and 
oils  lioiUng  between  110°  and  170°  C.  It  vields 
about  10%  distiUing  below  110°  C,  and  is  suitable 
for  cracking  to  yield  motor  spirit. — W.  F.  F. 

Fuel  for  internal  combustion  engines  ;    Process  for 

producinci and    the    fuel    so    produced.       T. 

Franke,   Bedford   Park,  "Jliddlesex.      Eng.    Pat. 
18,226,  Aug.  1,  1914. 

The  fuel  consists  of  a  mixture  of  2  parts  of  un- 
refined "  carbinols  "  {e.g.,  fusel  oil  and  the  lower 
alcohols)  produced  from  raw  peat,  and  1  part  of 
refined  or  uiu-efined  benzol.  The  benzol  may  be 
increased  up  to  50%,  and  the  substances  are 
preferably  mixed  as  vapours  during  their  dis- 
tillation. (See  also  Ens.  Pat.  28,072  of  1913; 
tills  J.,  1915,  860.)— W.F.  F. 

Liquid  fuel ;   Production  of suitable  for  use  in 

automobile    cn(iines.       W.    Higgins    and    C.    H. 
Preston,  London.  Eng.  Pat.  23,876,  Dec.  10, 1914. 

Shale  oil,  crude  benzol,  crude  naphtha,  paraffin, 
or  coal  tar  oil.  or  a  mixture  of  two  or  more  of 
tliese,  is  heated  in  a  converter  under  pressure,  to 
such  a  temperature  that  the  least  volatUe  con- 
stituent is  vaporised.  The  \-apour  is  passed  alone 
or  together  with  hydrogen  through  a  catalytic 
medium  such  as  a  mixture  of  nickel  oxide  and 
pumice  stone,  and  condensed  in  contact  with  the 
medium. — W.  F.  F. 


Mending    tanks    containing    liquid    hydrocarbons; 

Composition    suitable    for and    for    similar 

purposes,  and  means  for  applying  the  same. 
A.  G.  Hopkins,  Kidderminster.  Eng.  Pat. 
19,437,  Sept.   4,   1914. 

A  PATCH  of  suitable  fabric  is  coated  with  a  mixture 
of  sodium  silicate  1  lb.,  molasses  4  oz.,  glycerin 
1  oz.,  and  sufficient  precipitated  chalk  to  form  a 
plastic  mixture,  and  the  patch  then  applied  to  the 
tank.— W.  F,  F. 

[Mineral]     oils ;      Apparatus    for     [neutralising. 

clarifying,  and]   drying .      W.   P.    Bending, 

Palo  Alto,  Cal.  U.S.  Pat.  1.144.522,  June  29, 
1915.    Date  of  appl.,  Sept.  30,  1914. 

Oil  which  lias  been  subjected  to  acid,  treatment  is 
passed  in  series  through  the  chambers,  2  and  3, 
heated  by  the  steam  pipes,  6,  where  it  is  neutralised 
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and  washed.  The  oil  then  passes  by  the  pipe,  10, 
to  a  trough,  18,  with  discharge  slot,  19,  in  a  steam- 
heated  chamber,  13,  from  which  it  passes  by  the 
stand-pipe.  17,  to  the  receiver,  23.  Air  flows 
through  the  stand-pipe  from  the  adjustable 
ventilator,  21,  or  from  the  fan,  27,  the  baffle,  25, 
forming  a  liquid  seal.  A  pump,  29,  draws  off  the 
on.- W.  F.  F. 


Hydrocarbon  oil ;   Process  of  distilling  ■ 


.  C.  W. 
Turner.  New  York.  U.S.  Pat.  1.151,422,  Aug.  24, 
1915.    Date  of  appl.,  Oct.  26,  1912. 

The  oil  is  heated  to  cause  separation  and  deposition 
of  heavy  hydrocarbons  or  asphaltum  and  tarry 
matter,  and  the  lighter  oil  is  vaporised  and  sub- 
jected, together  with  steam,  alternatelj'  to  pressure 
and  heat  and  to  expansion  and  cooling.  The 
lighter  constituents  are  thereby  cracked  and  the 
heavier  constituents  deposited.  The  light  pro- 
ducts formed  by  cracking  are  separated  into 
portions  of  difl'erent  specific  gravity  by  fractional 
condensation. — W.  F.  F. 


Peat  ;    Method  of  removing  icater  from  ■ 


■  T. 
Eigbv,  Dumfries,  Assignor  to  Wetcarbonizing, 
Ltd.,"  London.  U.S.  Pat.  1,151,825,  Aug.  31, 
1915.     Date  of  appl.,  Oct.  27,  1913. 

See  Eng.  Pat.  24,639  of  1912  ;  this  J.,  1913,  1150. 

Producer  gas  ;    Process  and  apparatus  for  manu- 
facturing   .    E.  Fleischer,  Dresden.  Germany. 

Eng.  Pat.   10.408.  Apr.  27.   1914.     Under  Int. 
Conv.,  Sept.   19,   1913. 

See  Fr.  Pat.  471,341  of  1914  ;    this  J.,  1915,  414. 

Gas  purifiers  ;  Apparatus  for  treating  spent  material 

from  ■ .    L.  V.  Bonneau.  St.  Denis,  and  V.  E. 

Hasenfratz,  Ijevallois-Perret,  France.    Eng.  Pat. 
10,780,  May  1,  1914. 

See  Addition  of  April  3,  1914,  to  Fr.  Pat.  468,535 
of  1913  ;    this  J.,  1915,  283. 
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Ub.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

<?(!«    [liijhlinn] ;     German    hi/giene  appUed    to  ■ 


\V.  J.  A.  Butterfiold.    J.  Cias  Lighting,  1915,  131. 
508— 5ti9,  ts:i7— «:{,s. 

The  statements  made  bv  von  Griiber  in  his  leetwre 
on  Gas  and  Hygiene  (tliis  J.,  1914.  1119)  are 
criticise<l.  The  rooms  chosen  for  his  experiments 
appear  to  have  been  praetieally  devoid  of  natural 
ventilation,  so  that  the  comparisons  between  tlie 
ventilating  action  of  gas  and  electricity  are 
questionable.  The  method  of  determining  the 
«?xtent  of  ventilation  throughout  the  testa  is  not 
stated,  but  the  results  are  contrary  to  general 
experience.  No  oxygen  content  of  the  air  is 
given,  although  it  is  of  greater  significance  than 
<-arbon  dioxide  determinations.  The  figures  given 
by  von  tiriil>er  sliow  tliat  gas  lighting  has  a  very 
destructive  action  on  micro-organisms  and  is 
superior  to  electric  ligliting  in  this  respect.  The 
methods  used  to  demonstrate  that  gas  lighting 
has  no  destructive  action  on  odoriferous  matter  are 
inconclusive.  It  is  thouglit  that  a  series  of 
investigations  of  the  same  subject  should  be  made 
in  this  country,  and  suggestions  are  given  for  a 
research  under  English  conditions. — W.  G.  C. 

Examination  of  petroleum    lamp   oils.     Jungkunz. 
See  II.\. 

Manufacture    of  fibre,    paper,    and   charcoal  from 
hop-vines.     Keinke.     See  V. 

TA«   physical    photometer   in    theory   and   practice. 
Coblentz.     See  XXIII. 

P.\TESTS. 

[Wood  distillation  ;]     Recovery  of  volatile  products 

from  t/ases  [derived  from j.    J.  E.  Johnson, 

jun.,  .\shland.  Wis.  I'.S.  Pat.  1,151,597,  Aug.  31, 
1915.    Date  of  appl.,  Jan.  8,  1912. 

To  recover  products  such  as  wood  alcohol,  the  gases 
are  subjected  to  preliminary  scrubbing  and  cooling 
and  then  passed  over  surfaces  cooled  by  the 
ammonia  compression  system ;  the  gases  are 
scrubbed  by  refrigerated  liquor  pas.sing  over  the 
surfaces  in  the  opposite  direction.  The  liquor  is 
then  led  through  a  regenerator  and  rectifier  to 
raise  its  temperature  and  separate  the  desired 
products,  and  aftenvards  passed  through  tin- 
regenerator  in  the  opposite  direction  to  lower  its 
temperature  and  thence  back  to  the  refrigerator 
and  scrubber. — W.  F.  F. 

Carbons  for  arc  lamps  ;    Process   of  and  yneans  for 
manufacturing  - — — .  Comp.     des     Charbons 

Fabius  Henrion.  Paris.     Eng.  Pat.  450,  Jan.  11, 
1915.    Under  Int.  Conv.,  Jan.  13,  1914. 

Met.^i.  cores  for  arc  lamp  carbons  are  fixed  in 
position  by  a  thin  cement,  such  as  potassium 
silicate,  dextrin,  glucose,  flsh  glue,  starch  or 
flour  paste,  or  sugar  syrup.  The  metal  wire  is 
•fed  between  rollers  into  a'  horizontal  bore  in  a  block, 
where  it  is  cut  into  the  required  lengths  by  a  knife, 
operated  by  a  handle.  The  wire  is  coated  with 
cement  by  means  of  a  bru.sh.  A  stuffing-box 
prevents  the  cement  from  flowing  into  the  bore, 
and  the  coated  wire  passes  immediately  into  the 
bore  in  the  carbon  which  is  in  alignment  with  the 
bore  in  the  block. — \V.  F.  F. 

JVeon  tubes.  [Electric  incandescence  Inmps.]  G. 
Claude,  Boulogne,  France.  Eng.  Pat.  8312, 
June  4,  1915.  Under  Int.  Conv.,  July  16,  1914. 
A  NEON  tube  is  mounted  in  series  in  the  same 
high  pressure  circuit  with  a  mercury  and  neon 
tube  of  the  same  shape  and  diameter  but  double 
the  length,  or  two  of  the  latter  tubes  may  be  used 


as  a  frame  to  a  single  neon  tube,  or  a  single  neon 
and  mercury  tube  of  lialf  the  diameter  may  be 
employed  in  place  of  the  two  larger  tubes.  The 
excessive  redness  of  tlie  light  sujiplicd  by  the  neon 
tube  is  thus  corrected  by  tlic  bluish  light  produced 
by  the  mercury  vapour.  The  tubes  may  be  eom- 
l>ined  in  a  liigh  jircssure  transformer  circuit, 
with  an  apparatus  operated  by  the  working 
current  to  replace  automatically  the  red  neon  tube 
by  a  self-induction  coil  during  "the  time  of  lighting 
up.— B.  N. 


Aniinal   charcoal;     Process   of   making- 


idler.  Assignor  to  Xaaml.  Vennootschap  Alge- 
iueene       Uitvinding       Exploit.       Maatschappij, 
Amsterdam,  Netherlands.     U.S.  Pat.  1.151,553, 
Aug.  31,  1915.    Date  of  appl.,  Oct.  2,  1913. 
See  Eng.  Pat.  3430  of  1913  ;    this  J.,  1913,  1151. 


m.— TAR  AND  TAR  PRODUCTS. 

Picric  acid  ;  Specific  reaction  of .   O.  Rodillon. 

J.  Pharm.  Chim.,   1915,   12,  177—179. 

Tr.\ce.s  of  picric  acid  may  be  detected  by  adding 
to  a  few  c.c.  of  the  suspected  liquid  hydrochloric 
acid  and  a  few  fragments  of  zinc,  decanting 
aftel^  a  few  seconds  into  another  tube,  stirring  in  a 
few  drops  of  hydrogen  peroxide,  and  adding 
ammonia  solution  to  a  depth  of  about  two  cm. 
so  that  the  two  layers  do  not  mix.  Two  coloured 
rings  are  formed  at  the  interface,  a  violet-blue  in 
the  alkaline  layer  and  a  violet-red  in  the  acid  layer. 
The  former  is  specific  for  picric  acid.  On  mixing 
the  layers  the  liquid,  if  still  aciil.  develops  a  violet- 
blue  colour  resembling  methylene  blue.  To 
detect  picric  acid  in  urine,  250  c.c.  is  extracted  three 
times  with  50  c.c.  of  petroleum  spirit  or  ether, 
the  combined  extract  is  evaporated  to  dryness, 
dissolved  in  a  little  water,  and  treated  as  above. 
Food.stufts  should  be  extracted  with  successive 
quantities  of  warm  water  until  250  c.c.  of  extract 
is  obtained,  which  is  treated  like  urine. — F.  Sp. 

Methoxyl  in  creosote  ;    Determination  of .     J. 

Sureda    and    Gonzalez.       Ann.    Soc.    Esp.    Fis. 

Quim.,   1915.   13,  158—160.     Bull.  Soc.  Chim., 

1915,  18,  490. 
A  mixti:re  of  0-2  grm.  of  creosote  and  10  c.c.  of 
hydriodic  acid,  sp.  gr.  1-7,  is  heated  in  presence  of 
red  phosphorus  in  a  current  of  carbon  dioxide, 
and  the  methvl  iodide  collected  in  an  alcoholic 
solution  of  silver  nitrate.  The  precipitate  of 
.AgI,2AgN03  is  decomposed  by  water  and  the  silver 
iodide  weighed.  The  results  are  expressed  as 
guaiacol.  Six  samples  of  beech  wood  creosote 
examined  by  this  method  gave  "  methoxyl 
indices  "    of  ■l2-5    to    13-4%. 

Benzol  recovery  from  town's  gas  supply.     Herring. 
See  U.\. 


IV.— COLOURING  MATTERS  AND  DYES. 

Methylene  Blue  and  its  use  in  analytical  chemistry. 
F.  W.  Atack.  J.  Soc.  Dyers  and  Col.,  1915,  31, 
183—188,  203—208. 

A  NUMBER  of  new  salts  of  Methylene  Blue,  includ- 
ing the  perchlorate,  permanganate,  bichromate, 
and  persulphate,  have  been  prepared.  Leuco 
Methylene  Blue  ha,s  been  prepared  by  a  new 
method,  the  zinc-free  Methylene  Blue  hydro- 
chloride being  converted  into  the  free  base 
by  means  of  moLst  silver  oxide,  and  the  ba.se 
re'duced  with  an  excess  of  phenylhydrazine.     The 
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product  is  free  from  cMorine.  ^^hich  was  not  the 
case  with  the  product  obtained  liy  the  method  of 
Landauer  ("  Stiidieii  ucber  das  J\Ieihy}c)tblau," 
Inaug.-Diss.,  !Miinchen.  1909).  The  reaction 
between  phenvlhvdrazine  and  Methvlene  Blue 
hvdrochloride  :"  "C^Hi^NjSCl  +H,N.NH.C«H,  = 
C'lsHisNsS+CsHe  +  Nj+HCl.  is  not  quantitative, 
as  stated  by  Landauer,  and  gives  a  product,  of 
indefinit«  m.pt.,  containing  hydrochloric  acid, 
formed  in  tlie  reaction.  Apparatus  is  described  for 
carrying  out  tlie  experiments  in  an  indifferent 
atmosphere.  The  product  obtained  by  the  new 
method  was  recrystallised  from  benzene,  giving 
deep  yellow  crystals  of  an  addition  compound 
(m.pt.  95° — 96'^  C.)  containing  1  moJ.  of  benzene, 
which  yielded,  on  heating,  a  product  (m.pt.  159" — 
160°  C.)  considered  to  be  pure  leuco  ^lethylene 
Blue.  Leuco  Methylene  Blue  is  a  strong  base  of 
which  the  salts  are  not  hydrolysed  in  solution  ; 
thus  all  attempts  failed  to  extract  the  leuco- 
compound  from  the  solution  oVitained  by  the 
addition  of  stannous  or  titanous  chloride  solution 
to  ^lethylene  Blue  hydrochloride  solution.  The 
pure  compound  is  not  oxidised  on  exposure  to  pure 
au',  but  oxidises  rapidly  in  presence  of  hydro- 
chloric acid  or  ammonia  gas.  It  is  soluble  in  wann 
alcohol,  ether,  and  acetone  to  colourless  solutions, 
and  iu  benzene,  toluene,  chloroform,  carbon 
tetrachloride,  and  carbon  liisulphide  to  deep  red 
solutions.  Neutral  oxidising  agents  do  not  affect 
the  leuco-dyestuff  until  the  solution  is  acidified, 
when  the  original  dyestuft"  is  produced. 

The  applications  of  Methylene  Blue  in  analysis 
depend  on  the  following  processes  :  (1)  certain 
reducing  agents  are  detected  by  the  manner  in 
which  they  reduce  Methylene  Blue  solution  to  the 
colourless  solution  of  the  leuco-dyestuff,  cq., 
less  than  0002  mgrm.  of  molybdenum  may  be 
detected  after  reduction  by  zinc  and  hydrochloric 
acid  to  the  molybdenous  condition  ;  (2)  certain 
oxidising  agents  cause  the  formation  of  ^[etliylene 
Blue  when  added  to  the  leuco-dyestufi'  solution 
obtained  as  in  (1),  e.g.,  chlorates,  nitrites,  uitroso- 
compounds,  quinones,  etc.  ;  and  (3)  neutral  salts 
of  certain  inorganic  acids  (e.g.,  perchlorates.  etc. ; 
see  above)  give  characteristic  precipitates  with 
Methylene  Blue  (hydrochloride)  solution.  Ferrous 
chloride  does  not  reduce  Methylene  Blue  in 
hydrocMoric  acid  solution,  and  hence  Methylene 
Blue  may  be  used  to  detect  the  presence  in  steel 
of  the  "  rarer  "  metals,  all  of  which  in  tlicir  lower 
states  of  oxidation  reduce  ilethylene  Blue  to  its 
colourless  leuco-compound.  The  beha\iour  of 
this  leuco  Methylene  Blue  hydrochloride  solution 
towards  vai'ious  oxidising  agents  has  been  found 
to  differ.  Molecular  oxygen  is  not  absorbed 
readily  by  the  solution  of  the  leuco-compound, 
but  traces  of  oxygen  in  carbon  dioxide,  etc..  may 
be  detected  by  passing  the  gas  into  a  solution 
prepared  by  adding  several  drops  of  a  dilute 
solution  of  a  nitrite  and  reducing  with  titanous 
chloride  the  Methylene  Blue  formed,  when  the 
nitric  oxide  in  solution  acts  as  catalyst,  leading 
to  the  rapid  absorption  of  the  oxygen.  Of  the 
various  methods  which  have  been  descrilied  by 
the  author  (this  J.,  1913,  163)  for  the  standardisa- 
tion of  Jlethylene  Blue  solution,  the  chlorate- 
titanous  chloride  method  is  prefen-ed  ;  this  gives 
results  which  agree  exactly  with  those  obtained 
by  means  of  pure  potassium  bromate  and 
bichromate  ;  it  has  been  found  that  the  iron 
content  of  the  ferrous  ammonium  sulphate 
frequently  used  as  standard  is  sometimes  as  much 
as  1  °o  too  low.  Methods  involving  the  use  of 
standard  ^Methylene  Blue  are  outlined  for  the 
estimation  of  :  (1 )  perchlorates,  bv  precipitation  as 
Methylene  Blue  perchlorate  ;  (2)  stamious  salts 
(Atack,  loc.  cit.).  molybdenum,  etc.,  bv  titration 
with  the  dyestuff  solution  ;  (3)  chlorates."  bromates 
chromates,  vanadates,  ferric  salts  (Atack,  this  J., 


1913,  382),  nitrites,  and  hence  potassium  Ijy  pre- 
cipitation as  dipotassium  sodium  cobalt  initrite, 
dissolved  oxygen,  quinones.  and  azo-  and  nitroso- 
compounds.  by  addition  of  the  oxidising  agent  to 
leuco  Jlethylene  Blue  solution  (prepai-ed  by 
reduction  of  tlie  standard  dyestuft  solution  with 
titanous  chloride),  and  estimation  of  the  Methylene 
Blue  formed  by  means  of  titanous  chloride  ;  and 
(4)  of  aromatic  oximes  and  1.2-diketones,  e.g., 
titanous  chloride  reduces  benzil  quantitatively  to 
benzoin,  and  the  excess  of  titanous  chloride  may 
be  ascertained  by  titration  with  standard 
Methylene  Blue.  As  the  31ethylene  Blue  solution 
generally  used  is  .Y/50,  containing  i  grins,  of  the 
zinc-free  hydrocliloride  per  litre,  and  a  satis- 
factory end-point  is  obtained  with  even  N  /50O 
Jlethylene  Blue  and  titanous  chloride,  methods 
involving  the  use  of  this  dyestuff  are  particularly 
suited  to  the  estimation  of  small  amounts  of  sub- 
stances ;  many  of  the  estimations  may  bo  carried 
out  colorimetrically. — F.  W.  A. 

Epithclising  action  of  aminoasobcnzene  derivatives,. 
Martinotti.     See  XX. 

Patents. 

Monoazo  dyesiit^  for  ivool ;   Manujacture  of  a . 

Act.-Ges.  t.  Anilinfabr.,  Berlin.  Eng.  Pat. 
5183,  Apr.  6,  1915.   Under  Int.Conv.,  May  7, 1914. 

6-ACETAMIXO  -  3  -DIAZO-l-METHOXYBENZENE-4-SrL- 

PHONic  acid  is  combined  with  2-amino-8-naphthol- 
6-suIphonic  acid  in  acetic  acid  solution.  The- 
diazo-compound  may  be  obtained  by  acidylatiiig 
2-amiiioanisole-i-sulphonic  acid,  nitrat  ing,eluninat- 
ing  the  acidyl  group,  reducing,  and  monoacetylat- 
ing  the  diaminoanisolesulphouic  acid  in  aqueous- 
solution  by  means  of  acetic  anhydride.  The 
monoazo-dyestufl:  obtained  dyes  wool  from  an  acid 
bath  a  level,  pure  bluish  red  shade  of  good  fastness, 
to  light.— F.  W.  A. 

^-Amino-alizarin  ;   Manufacture  of  new  heterocyclic 

compounds     [dyestuffs]     derived    from .      O. 

Imray,  London.  From  Farbw.  vorm.  Meister, 
Lucius,  und  Briining,  Hochst,  Germany.  Eng. 
Pat.   12,819.  May  25,  1914. 

See  Fr.  Pat.  472,100  of  1914  ;  this  J.,  1915,  417. 

Dyestuffs  of  the  triphenyhncthanc  series  and  process 
of  making  same.  A.  Stock  and  F.  Heim, 
Assignors  to  Farbw.  vorm.  Meister,  Lucius,  und 
Briining,  Hochst,  Germanv.  Re  -  issue  No.- 
13.969,  Aug.  24,  1915  (date  of"appl.,  July  8,  1915),. 
of  U.S.  Pat.  1,065,405,  June  24,  1913. 

See  Eng.  Pat.  12,378  of  1912  ;  this  J.,  1912,  809. 

Vat  dyestuffs  and  process  of  making  same.  K.. 
Thiess,  Assignor  to  Farbw.  vorm.  Meister, 
Lucius,  und  Briining,  Hochst,  Germany.  U. S.- 
Pat. 1,151.628,  Aug.  31,  1915.  Date  of  appl.,. 
Feb.   12,   1914, 

See  Eng,  Pat.  3682  of  1914  ;  this  J.,  1914,  743. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Wool  and  silk  ;   Action  of  solutions  of  Glauber's  salt 

on .    N.  Bland  and  M.  Fort.    J.  Soc.  Dyers 

and  Col.,  1915,  31,  178—180. 

The  amount  and  character  of  wool  substance 
stripped  by  sodium  sulphate  have  been  examined  ^ 
the  wool  substance  stripped  does  not  contain  so- 
mucli  nitrogen  as  the  wool  fibre,  the  more  acidic 
constituent  of  wool  apparently  being  removed  by 
sodium  sulphate.  This  would  be  expected  from 
the  view  previously  advanced  (this  J.,  1913,  359> 
that   the   basicitj'   of  the   wool   would   cause  th& 
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formation  of  caustic  soda  on  the  surface  of  the 
til>re.  The  colour  of  wool  after  repeateil  treatment 
with  sodiuui  sulphate  is  lietter  than  after  similar 
treatment  witli  water,  due  to  the  acid  state  of  the 
wool  suppressing  the  lnvwning  of  the  basic  con- 
stituents. Analogous  results  were  obtained  with 
Bilk  on  treatment  with  sodium  sulphate. — F.  W.  A. 

Hop-rittcs ;      Manufacture    of    fibre,    paper,    ayid 

charcoal    from .     O.    Beinke.     Cli         " 

191  o,   39,  597. 


O.    Beinke.     Chem.-Zeit., 


Thu  tibx-e  cannot  be  satisfactorily  isolated  by 
simple  treatment  with  caustic  soda  ;  better  results 
are  alToriled  by  steeping  in  a  0-5  "o  solution  of  a 
mineral  acid  or  by  steaming  under  a  pressure  of 
about  7  lb.  per  sq.  in.  Long  exposure  to  the 
weather  also  promotes  the  separation  of  the  fibres 
from  the  iucrusting  matters,  and  perhaps  the  best 
treatment  is  an  artiticial  retting  by  piling  in  warm, 
moist  stacks.  A  yield  of  20  "o  of  fibre  of  good 
quality  is  thus  obtained.  The  residual  wood, 
when  "digested  with  Co  caustic  soda  lye  under 
45  lb.  pressure,  gives  an  excellent  paperniaking 
fibre.  Similarly  the  roots  also  yield  a  fine,  long- 
flbred,  white  material.  The  wood  of  the  liop-vine 
is  hollow  and  may  l>e  subjected,  after  drying,  to 
destructive  distillation  ;  when  carbonised  at 
330°  C,  a  very  fine  red  and  l)rown  charcoal  has 
been  obtained.  The  production  of  hop-cones  in 
Germany  for  brewing  purposes  amounts  to  50,000 
tons  and  the  density  of  the  crop  is  about  8000 
plants  per  hectare  (about  2  J  acres). — J.  F.  B. 

Sizhiff  [paper]  ;  Notes  on 


.  Lew.  Papierfabr., 
1914,' 9(53,  075,  988,  909.  Chem.-Zeit.,  1915,  39, 
Rep.,  284. 

Ix  studying  the  possible  interactions  between  the 
cellulose  fibre  and  aluminium  sulphate  or  free 
sulphuric  acid,  known  weights  of  several  different 
half-stuffs  were  steeped  in  dilute  sulphuric  acid 
for  4  liours,  adopting  conditions  of  concentration 
and  quantities  comparable  with  those  existing  in 
the  process  of  engine-sizing.  The  free  and  total 
sulphuric  acid  were  then  determined  in  the  liquid 
drained  from  the  pulp.  In  all  cases  there  was  a 
slight  increase  in  total  sulphuric  acid,  showing  that 
nothing  is  absorbed  by  the  fibre  but  rather  that 
sulphates  are  extracted  from  it.  In  the  experi- 
ment with  straw  cellulose,  the  sulphuric  acid  was 
completely  neutralise<l  ;  in  the  case  of  cotton-wool 
almost  the  whole  of  the  acid  added  remained  free. 
The  influence  of  the  fibre  on  the  acid  component 
of  the  sizing  mixture  would  therefore  appear  to  be 
confined  entirely  to  its  ash  constituents,  particu- 
larly the  calcium  salts.  The  reaction  between 
aluminium  sulphate  and  calcium  carbonate  was 
studied  in  the  absence  of  fibre.  The  double  decom- 
position proceeds  to  a  considerable  extent,  so  that 
more  than  2SO«  of  the  molecule  Al2(S04)3  enters 
into  combination  with  the  calcium.  Dialysis  ex- 
periments through  parchment  paper  were  performed 
with  calcium  carbonate  on  one  side  of  the  mem- 
brane and  aluminium  sulphate  on  the  other.  At 
the  end  of  the  experiment,  no  soluble  aluminium 
salt  was  found  in  the  calcium  carbonate  compart- 
ment, all  that  had  penetrated  being  precipitated. 
A  study  of  the  reactions  between  aluminium 
sulphate  and  cellulose  fibres  showed  that  con- 
siderable proportions  of  alumina  are  absorbed  liy 
the  fibre,  but  little  or  no  sulphuric  acid  ;  the 
alumina  so  deposited  lias  no  sizing  action  but  is 
regarded  merely  as  a  loading  material.  Practical 
tests  in  the  paper  mill  have  shown  that  a  large 
portion  of  the  aluminium  sulphate  may  be  replaced 
by  sulphuric  acid  in  the  engine-sizing  of  fine  papers. 

Filter-papers  ;    The  toughening  action  of  nitric  acid 

upon .      C.   Beadle.      Chem.   News,    I9I5, 

112,  143—144. 

For    some    purposes    the    method    described    by 


Rankin  (this  J.,  1915,  830)  appears  too  complicated  ; 
for  use  with  the  filter-pump  it  is  sufficient  merely 
to  toughen  tlie  apex  of  the  filter  by  pouring  a 
few  drops  of  nitrii'  acid.  sp.  gr.  1-12.  into  the 
point  of  the  cone,  held  in  a  dry  funtu'l,  rotating 
it  at  a  slight  angle  and  washing  out  the  acid  first 
with  tap  water  and  finally  with  distilled  water. 
The  rate  of  filtratii>n  of  cold  water  through  a  filter 
treated  in  the  above  manner  is  double  that  through 
the  original  paper,  tnit  (he  passage  of  boiling  water 
isonlj[95%  of  the  original  rate;  when  the  same 
filter  is  subseiiuently  used  with  cold  water,  the 
rate  is  no  faster  than  with  the  original  paper. 
On  the  other  hand,  if  the  entire  paper  be  tougliencd 
by  complete  immersion  in  nitric  acid,  sp.  gr.  1-42, 
washed,  pressed,  and  used  without  drying,  the 
rate  of  filtration  is  considerably  reduced,  being 
only  20°o  of  that  of  tlie  untreated  paper. — J.  F.  B. 

Accidents  and  injuries  to  health  of  n-orhpeople  in 
the  German  chemical  industry  in  1911.  Gros§- 
maau.     See  XIXb. 

Patents. 

Cellulose  ;  Process  and  apparatus  for  man  ufacturino 

.     E.  C.   R.  .Alarks,  London.     From  A/S. 

Cellulosepatenter,   Jeloen,  Norway.     Ene.  Pat. 
4278,  Mar.  IS,  1915. 

A  CENTRAL  heater  is  employed  for  heating  the 
digesting  liquid  of  several  digesters,  each  of  which 
is  connected  with  the  heater  in  turn  and  the  liquid 
circulated  until  the  required  temperature  nas 
been  attained,  tlie  digestion-  being  then  allowed 
to  proceed  without  further  heating.  Tiie  heater 
is  constructed  in  sections  so  that  one  may  be  cut 
off  for  repair  without  affecting  the  w^:)rk  of  the 
whole.  The  water  condensed  in  the  heater  is 
continuously  returned  to  the  steam-boiler. — J.  F.  B. 

Liquids  [paper  pulp]  ;  Apparatus  for  slraixini/ . 

,T.  D.  Law,  .Markinch,  Fife,  and  A.    Walmsley- 
Wood,  Bury,  Lanes.  Eng.  Pat.  58ti,  Jan.  U,  1915. 

In  a  cylindrical  strainer  in  which  a  reciprocating 
diapliragm  envelops  the  submerged  portion  of  the 
drum,  this  diaphragm,  when  in  the  mid-way  position 
of  its  path  of  travel,  approaches  nearer  to  the  two 
sides  of  the  drum  than  it  does  to  the  bottom, 
thus  enclosing  a  space  which  is  crescent-shaped 
in  cross-section.  The  walls  of  the  diaphragm 
are  preferably  corrugated  longitudinally,  with 
perforations  along  the  inner  lines,  and  are  "  bellied  " 
outwards  towards  the  middle. — J.  F.  B. 

Paper-making  machines   [ ;    Suction-roll  for ] 

and  process  for  making  paper.  R.  J.  Mai's, 
London.  Eng.  Pat.  3708,  Mar.  8,  1915. 
A  noTARY  suction  roll  is  placed  under  one  or  more 
of  the  wet-press  felts  at  a  point  between  that  at 
which  the  moist  web  of  paper  is  transferred  to  the 
felt  and  the  wet -press  operating  on  it.  The  per- 
forated shell  of  the  suction  roll  is  rotated  only  by 
the  tension  of  the  felt  passing  over  it,  and  moisture 
is  withdrawn  through  the  suction  roll  both  from 
the  felt  and  from  the  paper  lying  on  it.  The 
apparatus  mav  be  used  on  machines  having  only  a 
single  (non-suction)  couch  roll  or  the  usual  two- 
roll  couch  press. — J.  F.  B. 

Paper;    Manufacture  of .     G.    Schenck,  jun., 

Millinocket,    Me.,    U.S.A.        Eng.     Pat.     8838, 
June  15,  1915.   Under  Int.  Conv.,  Mar.  18,  1915. 

I.v  high-speed  paper  machines,  in  order  to  prevent 
the  moist  web  of  paper  from  sticking  to  the 
St  ripping-doctors  of  the  drying  cylinders  and  to 
deflect  it  in  the  direction  of  the  next  cylinder,  the 
blades  of  the  doctors  on  the  first  few  cylinders 
are  perforated,  along  a  portion  or  the  whole  of  their 
len^h,  by  holes  connected  with  a  supply  of 
compressed  air,  so  that  the  issuing  jets  of  air  blow 
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the  paper  outwards  away  from  the  doctor  and  in  the 
desired  direction,  e.g.,  upwards. — J.  F.  B. 

Artificial  silk  ;  Art  of  mahing  — — .  B.  Loewe, 
Paris.  U.S.  Pat.  1,151,487,  Aug.  24,  1915. 
Date  of  appl.,  Aug.  29,  1911. 

See  Addition  of  Aug.  31,  1910,  to  Fr.  Pat.  403,242 
of  1908  ;    this  J.,   1911,  415. 

Holt-stuff,  paper-pulp,  or  paper  ;  Production  of • 

'\^,  A.  B.  M.  McRae,  Assignor  to  N.  Malcolmson, 
London.  U.S.  Pat.  1,151.490,  Aug.  24,  1915. 
pate  of  appl..  Mar.  25,  1912. 

■See  Eng.  Pat.  26,043  of  1911  ;   this  J.,  1912,  769. 

Machines  for  manufacture  of  rubber-coated  fibrous 
material.     Eng.  Pat.  19,142.     See  XIV. 


VI.-BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Cellulose ;     Action    of    some    oxidising    [bleaching] 

agents  on .     H.  Moore.     J.  Soc.  Dyers  and 

Col.,  1915,  31,  180—183. 
The  action  of  bleach  (calcium  or  sodium  hypo- 
chlorite) of  varying  concentration  on  cotton  yarn 
has  been  investigated,  Methylene  Blue  being 
employed  to  estimate  the  amount  of  oxycellulose 
formed.  The  effect  of  moderate  additions  of  acid 
was  to  decrease  the  amount  of  oxycellulose  formed 
and  not  increase  it,  as  might  have  been  expected  ; 
on  addition  of  alkali  to  the  bleach,  a  minimum 
amount  of  oxycellulose  is  formed  at  a  certain 
concentration  of  caustic  soda.  Permanganate 
solutions  gave  similar  results  to  bleach. — F.  W.  A. 

Weighting  of  silk  as  a  chemical  reaction.  F.  Fichter. 
Naturfors.  Ges.  Basel,  June  16,  1915.  Chem.- 
Zeit.,  1915,  39,  636. 

The  weighting  of  silk  by  means  of  stannic  chloride 
is  due  to  the  formation  and  progressive  hydrolysis 
of  an  addition  compound  of  the  tin  salt  with 
the  silk  fibroin  (this  J.,  1914,  689).  In  the  subse- 
quent treatment  with  phosphate,  the  silk  fibre 
plays  no  part,  the  sole  reaction  being  between 
the  stannic  acid  and  phosphoric  acid  or  sodium 
phosphate. — A.  S. 

Action  of  solutions  of  Glauber^s  salt  on  icool  and 
silk.     Bland  and  Fort.     See  V. 


Patents. 

Dyeing  apparatus.  J.  T.  Wood,  Assignor  to 
Franklin  Process  Co.,  Providence,  R.I.  U.S. 
Pat.  1,151.916,  Aug.  31,  1915.  Date  of  appL, 
Feb.  24,   1914. 

In  a  dyeing  apparatus  each  perforated,  vertical 
standpipe  holding  the  cops  carries  a  sliding  flange 
fitted  with  a  locking-device  for  keeping  it  pressed 
against  the  end  cop. — F.  W.  A. 
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Dyeing  ;     Beam  for   use   in  - 


„       .  ,  .  .      J.    T.    Wood, 

Assignor  to  Franklin  Process  Co.,  Providence, 
R.I.,  U.S.  Pat.  1.151.917,  Aug.  31,  1915.  Date 
of  appl.,  Feb.  6,  1915. 

A  TDBULAR  ribbed  cylinder,  with  perforated  walls, 
carries  end-heads  provided  with  hubs  which  slide 
on  the  cylinder.  The  position  of  the  end-lieads  is 
maintained  by  springs,  and  means  are  provided  for 
moving  the  heads  towards  each  other  against  the 
action  of  the  springs,  so  that  material  wound  on  the 
cylinder  may  be  compressed. — F.  W.  A. 


Formic  acid  ;   Dcterminaiion  of  - 


in  the  presence 


of  acetic  acid.   R.  Lauffmaim^.   Chem.-Zeit.,  1915, 

39,  575. 
A  METHOD  described  recently  bv  Heermann 
(Chem.-Zeit.,  1915.  124)  depends  on  the  fact  that 
formic  acid  is  capable  of  expelling  acetic  acid  from 
acetates.  A  mixture  of  sodium  formate  and 
sodium  acetate  is  dried  at  125"  C.  and  weighed, 
then  treated  with  formic  acid,  evaporated,  the 
residue  again  dried  at  125"^  C.,  and  weighed,  the 
quantity  of  acetic  acid  being  calculated  from  the 
loss  inweiglit,  and  the  amount  of  formic  acid 
present  originally  lieing  ascertained  indirectly. 
Investigation  of  this  method  showed  that  it 
yields  results  which  are  only  approximately 
correct.  Solutions  containing  about  1  %  of  formic 
and  acetic  acids  together,  the  quantity  of  formic 
acid  varving  from  0-3  to  0-7  "'o,  were  neutralised  and 
evaporated,  and  the  residues  dried  and  weighed.  The 
latter  were  then  twice  evaporated  with  the  addition 
of  formic  acid,  followed  by  four  evaporations  with 
the  addition  of  water.  The  quantity  of  formic  acid 
found  was  about  0  02°o  too  high,  whilst  that  of 
the  acetic  acid  was  too  low. — \V.  P.  S. 

Alkali  salts;    Hydrolysis  of and  reaction   to 

litmus.  F.  Fichter.  Naturfors.  Ges.  Basel, 
June  16,  1915.  Chem.-Zeit.,  1915,  39,  636. 
The  widely  held  view  that  the  alkalinity  of  solu- 
tions of  alkali  salts  of  weak  acids  increases  with 
increasing  dilution  is  not  correct,  for  although  the 
degree  of  hydrolysis  increases  with  the  dilution, 
the  rate  of  increase  is  lower,  so  that  the  absolute 
concentration  of  hydroxyl  ions  decreases  with 
increasing  dilution,"  until  finally  alkalinity  can 
no  longer  be  detected  with  sensitive  litmus  paper. 
With  sodium  carbonate  solution  alkalinity  can  be 
detected  down  to  .V/512,  and  with  potassium 
cyanide  down  to  N  /256,  but  with  sodium  nitrite 
only  down  to  N  /8,  with  sodium  benzoate  down 
to  -V/i.  and  with  Rochelle  salt  not  distinctly 
even  at  A^/2.  Statements  as  to  the  reaction  to 
litmus  paper  of  salts  of  weak  acids  should  there- 
fore always  be  accompanied  by  precise  data  as  to 
the  concentration  of  the  solution. — A.  S. 


Nitrates;      Titration    of 

F.  C.  Bowman  and  W.  W 


icith   ferrous    salts. 
Scott.    J.  Ind.  Eng. 


Chem.,  1915,  7,  766—769. 
Nitrates  dissolved  in  concentrated  sulphuric  acid 
are  reduced  only  to  nitrogen  trioxide  when  titrated 
cold  with  ferrous  siUphate  solution  : 
4FeS0,  4-2HNO3  +2H3SO,= 

N,03-f2Fe,(SOi)3-^3H20. 
Slight  reduction  of  the  nitrogen  trioxide  to  nitric 
oxide  occurs,  and  the  end  point  of  the  titration  is 
denoted  bj'  a  pinkish  brovn  colour,  due  to  a  com- 
pound of  ferrous  svdphate  and  nitric  oxide.  The 
ferrous  sulphate  solution  is  prepared  by  dissolving 
17G-5  grms.  of  the  crystallised  salt  in  400  c.c.  of 
water,  adding  500  c.c.  of  sulphuric  acid  (1:1),  and 
diluting  to  1  litre  ;  it  is  standardised  by  means  of 
bichromate  or  nitric  acid.  The  solution  of  the 
sample  (containing  0-3 — 0-6  grm.  HNO3)  is 
delivered  from  a  10  c.c.  pipette  to  the  bottom  of  a 
beaker  containing  100  c.c.  of  concentrated  sulphuric 
acid  and  standing  in  a  large  porcelain  dish  con- 
taining cold  water.  The  ferrous  sulphate  solution 
is  run  in  slowly,  with  constant  stirring,  iintU  the 
solution  becomes  faint  brown  or  pink,  then  the 
pipette  is  rinsed  by  drawing  the  solution  into  it 
and  allowing  it  to  drain,  and  the  titration  is  com- 
pleted ;  0-2  c.c.  of  the  ferrous  sulphate  solution 
is  required  to  effect  the  colour  change  and  this 
amount  is  deducted  from  the  volume  used.  The 
temperature  should  be  kept  below  60'  C,  pre- 
ferably  below   40°  C,   and   the  water  content  of 
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the  solution  should  not  exceed  25 °{)  at  the  end 
of  till'  titi-ftticn.  Hi'sults  accurate  to  within  1/3(10 
of  the  quantity  of  nitric  acid  present  can  be 
ol)tainitI  :  the  nicthixi  is  not  suitable  for  very 
small  quantities.  t'hlorates.  liromates.  iodates, 
chlorides,  liromides.  and  iodides  interfere,  hut 
the  method  is  useful  for  tlie  ilcterniination  of 
nitrates  in  presence  of  nitrites  and  anunonium 
salts,  and  of  nitric  acid  in  fuinini;  sulphuric  acid 
an<l  in  mixed  acids  used  for  nitrating.  Nitrates 
may  also  lie  titratetl  accurately  with  ferrous 
sulphate  in  arsenic  acid  or  phosphoric  acid 
sohition.  in  which  cases  the  nitrate  is  reduced  to 
nitric  oxide. — A.  H. 

Thorianite    in    Madttqascar.       ('hem.    and    Drug., 
Sept.  2.5,   191o. 

TiiK  discovery  of  ^ood  crystals  of  thorianite  in 
South-Kastem  Madagascar  is  reported.  A  pre- 
liminary analysis  of  a  sample  gave  the  following 
figures: — Thoria,  0302 "o;  uranium  oxide,  4-73; 
ferric  oxide,  0-29  ;    lead  oxide,  l-80"o. 

Tungsten  ;   Critical  stu^y  of  the  compounds  of . 

V.  K.  Kant-schev.  J.  Kuss.  Plivs.  Chem.  Soc, 
19U.  46,  729—742.  Bull.  .Soc.  Chim..  1915, 
18,  409—410.    (See  also  this  J.,  1915,  819.) 

TuNGSTir  acid  forms  three  series  of  salts  :  normal 
tungstates,         RjWOj.j-II.O;  paratungstates, 

3Hj0.7\VO,.j-UjO  or  5K",0,12\V03.j-H jO  ;  and 
metatun/states.  K2t).4\V03.j-HjO.  The  author 
finds  that  previously  described  di-  and  tri-tung- 
states  of  soaium.  Viarium.  and  calcium  do  not  exist, 
a  repetition  of  the  experiments  of  Lefort  (Ann. 
t'him.  I'hys.,  [5],  15,  325)  giving  sodium  paratung- 
state  or  mixtures  of  that  salt  with  the  metatung- 
state.  The  tungstates  of  chromium  cannot  be 
obtained  pure  if  violet  chromium  salts  be  used 
for  tlieir  preparation.  The  compound  obtained  by 
Lefort  by  the  action  of  sodium  tungstate  on  chrome 
alum  has  in  reality  the  composition 
('r.Oj.'WOj.lCUjO.  Other  chromium  salts  de- 
s<Til)ed  by  Lefort  are  merely  mixtures  of  para-  or 
meta-tungstates  of  sodium  coloured  green  by 
mechanically  retained  chromium  compounds.  The 
mixture  obtained  liy  warming  paratungstic  acid 
with  trivalent  diromium  compounds  contains 
complex     tungstochromates. — G.  F.  M. 

Beryllium  nitride.      F.   Fichter  and   E.   Brunner. 
Z.  anorg.  Chem.,  1915.  Pharm.  J.,  1915,  95,  397. 

If  powdered  berj-llium  is  heated  at  900' — 1100'  C. 
in  presence  of  nitrogen,  the  nitride  is  formed.  It 
can  also  be  obtained  by  heating  at  1000' — 1100° 
in  ammonia  or  a  mixture  of  hydrogen  and 
nitrogen.  Berv-llium  nitride.  BeaNj,  is  a  white 
powder  which  melts  at  2200'  C  in  an  atmos- 
phere of  nitrogen,  and  dissociates  at  2240°  C. 
When  boiled  with  water  a  slow  development  of 
anminnia  takes  place.  With  dilute  acids  the  fol- 
lowing reaction  occurs:  BejX, +8HX  =3BeX2 -|- 
2XH,X.  No  compound  of  beryllium  containing 
both  nitrogen  and  hydrogen  could  be  made. 

Sicilian   sulphur    industry.      V.H.    C'omm.    Kept., 
Aug.   18,   1915. 

The  production  of  sulphur  in  .Sicily  for  1914  was 
334,974  metric  tons,  a  decrease  of  11.000  tons 
from  the  production  of  1913.  Exports  during 
1914  amounted  to  338.308  as  against  414,710  tons 
in  1913.  The  production,  exports,  and  stocks  of 
sulphur  on  hand  for  the  last  five  years  are  shown 
in  the  accompanying  table,  in  metric  tons  : — 


The  pnncipal  countries  to  which  sulphur  was 
exported  were  Italy.  89,(ill  tons,  and  France, 
61,871  tons.  The  decline  in  exports  is  attributed 
to  American  competition  and  to  increased  use  of 
iron  pyrites,  as  well  as  to  the  war.  The  increa.sed 
cost  of  extraction  at  the  mines  induced  the  pro- 
ducers to  petition  the  Ciovernment  svndiiate  that 
controls  the  sale  of  the  sulphur  (('oiisorzio  Obbli- 
gatorio  per  I'lndustria  SuKifera  Siciliano)  to 
advance  prices,  which  re(}uest  was  granted  in 
J\ily,  1914.  Prices  were  increased  about  2s.  per 
ton  for  crude  sulphur,  and  a  further  advance  of 
2s.  6d.  per  ton  was  reported  early  in  1915. 

Ionic  diffu8i07i  in  permutii.    Schulze.    See  XIXb. 

Accidents  and  injuries  to  health  of  workpeople  in  the 
German  chemical  industry  in  1914.  Grossmann. 
See  XIXb. 

Patents. 

Sulphuric    acid ;     Process    of    making .       H. 

Howard,  Brnokline.  .Mass.  U.S.  Pat.  1.151,103, 
Aug.  24,  1915.  Date  of  appl.,  June  26,  1914. 
Sodium  nitrate  and  sulphuric  acid,  in  the  approxi- 
mate ratio  of  2  mols.  to  1  mol.,  and  preferably  in 
intimate  admixture,  are  fed  continuously  to  a 
reaction  vessel  in  which  the  mixture  is  stirred  and 
heated.  The  residual  sodium  sulphate  is  dis- 
charged continuously,  and  the  evolved  oxides 
of  nitrogen  are  mixed  with  gases  containing 
sulphur  dioxide. — F.  Sodn. 

Sulphuric  acid  ;  Method  and  apparatus  for  pro- 
ducing  .      G.   .Schliebs,   Cologne.    Germany. 

U.S.   Pat.    1.151.294,   Aug.   24,   1915.     Date  of 
appl..  May  22,  1914. 

The  acid  vapours  or  reacting  gases  are  passed 
through  a  succession  of  series  of  towers,  with  a 
separator  interposed  between  adjacent  series,  and  a 
portion  of  the  uncondensed  gases  is  returned  from 
each  separator,  through  a  conduit  furnished  with 
draught-producing  means,  to  the  preceding  series 
of  towers. — F.  Sodx. 


Nitric  acid;    Manufacture  of- 


> 

1910. 

1911. 

1912. 

1913. 

1914. 

Production     

Export    

Stock  on  hand    . 

397,808 
393,987 
640,711 

376,171 
453,826 
551,422 

357.547 
447,2('2 
450,917 

345,974 
414,716 
376,356 

334,974 
338,308 
369,001 

C.   Claessen, 
Berlin.    Eng.  Pat.  6102,  Apr.  23,  1915. 

To  effect  a  quiet  and  uniform  distillation  fif  nitric 
acid  from  a  mixture  of  nitrate  and  sulphuric  or 
other  acid,  the  nitrate  is  used  in  the  form  of 
briquettes  or  cubes  of  about  2 — 3  cm.  edge, 
preferably  with  the  ad<lition  of  5 — 10  "„  of  sul- 
phuric acid,  or  of  about  10  "o  of  ground  bisulphate. 

— E.  H.  T. 

Lactic    acid;      Manufacture    of    pure— — .        M. 
Landau,  Berlin.    Eng.  Pat.  7998,  May  29,  1915. 

Commercial  lactic  acid  is  decolorised  by  pro- 
longed boiling  with  animal  charcoal,  or  other 
insoluble  decoloriser,  in  a  vessel  fitted  with  a 
reflux  condenser,  a  current  of  inert  gas  being 
continuously  pa.ssed  through.  The  liquid  is  con- 
centrated to  90 — 95 "u  by  distilling  oft  the  water, 
preferably  iti  vacuo,  and  about  \\  times  its  weight 
of  alcohol  is  then  ad<led  to  precipitate  dextrin 
or  other  organic  matter.  After  standing  for  24 
hours  the  liquid  is  filtered  and  the  alcohol  dis- 
tilled off.— E.  H.  T. 

Zinc    carbonate ;     Production    of    pure in    a 

closed  cycle.  E.  Hunebelle,  Paris.  Eng.  Pat. 
14.226.  June  12,  1914.  Under  Int.  Conv., 
June  12,  1913. 

An  impure  compound  of  zinc,  or  zinc-waste,  is 
dissolved  in  hydrochloric  acid  containing  a  little 
free  chlorine,  lead  is  precipitated  with  magnesium 
sulphate  and  other  metals  with  calcium  carbonate. 
The  zinc  chloride  liquor  is  treated  with  mag- 
nesium carbonate  and  the  zinc  carbonate  filtered 
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off  and  washed.  Magnesium  is  recovered  from  the 
filtrate  by  evaporation  and  by  calcining  the 
hvdrated  chloride  at  gradually  rising  tempera- 
tures (up  to  550° — 600°  C).  air  and  steam  being 
injected  from  250°  C.  The  oxide  so  obtained  is 
re-converted  into  carbonate,  and  the  hydrogen 
cliloride  and  chlorine  evolved  are  collected  and 
also  used  again.- — E.  H.  T. 


EarJioactirc  balls  ;    Production  of  - 


H.  Farjas, 


Paris.  Eng.  Pat.  18.808.  Aug.  IS,  19U.  Under 
Int.  Conv.,  Nov.  10,  1913.  Addition  to  Eng. 
Pat.  14,530  of  1913,  dated  July  1,  1912.  (See 
Fr.  Pat.  456,990  of  1912  ;    this  J.,  1913,  1028.) 

The  solid,  non-porous  balls  which  are  coated  with 
radioactive  material  and  used  to  activate  large 
quantities  of  fluids,  are  so  constructed  that  they 
present  a  plain,  smooth  surface  without  cavities 
or  other  irregularities. — E.  H.  T. 

Lead    arsenate ;     Method    of    mamtfacturing  - 


E.  O.  Barstow,  Midland,  Michigan.  Assignor  to 

Cleveland  Trust  Co.,  Cleveland.  Ohio.    U.S.  Pat. 

1.141.920.  June  8,   1915.     Date  of  appl..  June 

10,  1911. 
A  SOLUTION'  containing  arsenic  and  hydrochloric 
acids,  such  as  is  obtained  by  oxidising  arsenious 
oxide  with  chlorine,  is  stirred  with  the  necessary 
amount  of  an  oxy-compound  of  lead  (monoxide, 
carbonate,  etc.)  in  order  to  precipitate  the  hydro- 
chloric acid  as  lead  chloride.  The  clear  liquid  is 
decanted  and  stirred  persistently  with  a  further 
quantity  of  the  lead  compound,  so  that  some  of  the 
arsenic  is  precipitated  as  lead  arsenate.  This  is 
filtered  off,  the  filtrate  is  neutralised  with  sodium 
carbonate,  and  the  remaining  arsenic  precipitated 
with  lead  chloride.  The  method  is  also  applicable 
to  the  manufacture  of  the  arsenates  of  zinc,  iron, 
and  barium.— E.  H.  T. 

MonoalkaH-metal  phosphate  ;   Manufacture  of- 


F.  A. 

Rodv  and  H.  M.  Burliev,  Newarli,  N.J.  U.S.  Pat. 
l,15i,498,Aug.24,1915.Date  of  appl., Oct.ll, 1913. 

The  alkalis  and  alumina  in  felspar  and  other 
sihcates  are  recovered  by  heating  them  to  a 
sintering  temperature  with  added  alkali  and  the 
oxide  of  an  alkaline  earth  (calcium  oxide).  The 
ratio  of  alumina  to  total  alkali  in  the  mixture  must 
be  at  least  as  great  as  1  :  3,  and  is  preferably  1  :  2. 
A  soluble  alkali  alutninate  of  higher  basicity  than 
the  mono-salt,  and  a  mono-calcium  sOicate  (or 
ortho-silicate)  are  formed. — E.  H.  T. 


Felspar,   leucite,  etc.  ;    Treatment  of - 


E.  H.  Strickler,  Assignor  to  General  Chemical 
Co.,  New  York.  U.S.  Pats,  (a)  1,150.899  and 
(B)  1,150,900,  Aug.  24.  1915.  Dates  of  appL, 
March  22  and  23,  1912. 

(A)  An  alkali  phosphate,  such  as  sodium  phosphate, 
is  treated  with  an  acid,  such  as  sulphuric  acid, 
to  produce  a  monoalkali  phosphate  and  a  salt  of 
the  added  acid,  which  is  separated  in  the  solid  form 
by  concentrating  the  solution,  (b)  A  trialkali 
phosphate  is  treated  with  sufficient  acid  {e.g., 
sulphuric  acid)  to  produce  free  phosphoric  acid 
and  a  salt  of  the  acid  added,  the  solution  is  con- 
centrated to  precipitate  the  salt  formed,  and  the 
phosphoric  acid,  thus  separated,  is  treated  with 
alkali  phosphate,  so  as  to  give  monoalkali  phosphate. 
AlkaU  sulphat«,  obtained  as  a  by-product,  is  con- 
verted into  bisulphate  and  heated  with  phosphate 
material  and  carbonaceous  matter  to  produce 
trialkali  phosphate. — -F.  Sodn. 

Effervescent  compound.  E.  H.  Strickler,  Assignor 
to  General  Chemical  Co.,  New  York.  U.S.  Pat. 
l,150.901.Aug.24,1915.Dateofappl.,Juh  25,1912. 

Sodium  bicarbonate  or  other  suitable  alkah  com- 
pound is  stabilised  by  means  of  an  efflorescent 
salt,  such  as  di-sodium  phosphate. — F.  Sodx. 

Felspar,   leucite,   etc.  ;     Treatment  of  - 


.  F.  A. 
Eodv.  Newark.  N.J.  U..S.  Pat.  1.151,533, 
Aug."  24,  1915.   Date  of  appl.,  Oct.  11,  1913. 

The  alkalis  and  alumina  in  felspar  and  other 
silicates  are  recovered  in  a  soluble  form  by  heating 
the  mineral  to  a  sintering  temperature  with  the 
oxide  of  an  alkaline  earth  (calcium  oxide)  in 
proportion  to  form  an  ortho-sUicate.  The  product 
is  crushed,  boiled  with  water,  and  the  calcium  salt 
is  filtered  oft'  from  the  resulting  alkaU  alimiinate 
solution.  Instead  of  the  oxide,  a  solution  of  a 
calcium  salt  may  be  mixed  with  the  silicate,  and 
this  mixture  preheated  to  form  the  oxide,  the 
temperature  required  being  below  that  at  which 
sUicate  and  oxide  interact. — E.  H.  T. 

Hydrogen  peroxide  ;  Process  of  preparing  a  solution 

of .  icith  a  high  content  of  ozone  and  oxygen. 

A.  Wolff,  Berlin.    U.S.  Pat.  1,152.066.  A\ig.  31, 
1915.    Date  of  appl.,  Feb.  25.  1915. 

A  chemically  pure  solution  of  hydrogen  peroxide, 
containing  at  least  3  "„  of  H  ,0  j.  is  mixed  with  about 
0-7 — 0-8%  of  sodium  cliloride.  then  saturated 
with  oxygen  at  about  0° — 2°  C.  and  sprayed  through 
a  chamber  containing  compressed  ozone. — E.  H.  T. 


Hydrogen  :    Process  of  maki>ig  - 


A.  Messer- 
schmitt,  Stolberg,  Germauv.  U.S.Pat.  1.152,196, 
Aug.  31,  1915.  Date  of  appl..  June  10,  1913. 

Htdrogex  is  produced  by  passing  alternately 
currents  of  reducing  gas  and  steam  through 
pervious,  ferruginous  matter,  contained  in  a 
chamber  which  receives  heat  from  two  combustion 
chambers  ;  e.g..  the  reaction  space  may  be  in  the 
form  of  an  annular  chamber  between  inner  and 
out*r,  concentric  combustion  chambers.  The 
mass  is  also  partly  heated  by  the  combustion  of 
some  of  the  reducing  gas  within  it.  The  reducing 
gas  is  mixed  with  a  little  ah-,  then  passed  through 
the  first  combustion  chamber,  on  to  the  heated 
mass,  and  finally  completely  burnt  in  the  second 
chamber  to  which  sufficient  air  is  admitted. — E.H.T. 

Sodium  carbonate  ;    Apparatus  for  producing . 

M.  Spazier,  Los  Angeles,  Cal.,  L'.S.A.  Eng.  Pat. 
19,245,  Aug.  29,  1914. 

See  U.S.  Pat.  1,127,691  of  1915  ;  this  J.,  1915,  282. 

Radioactive    liquids    and    gases ;      Apparatus    for 

producing .     H.  Farjas,  Paris.     Eng.    Pat. 

18.807,  Aug.  18,  1914.  Under  Int.  Conv., 
Aug.  20,  1913.  Addition  to  Eng.  Pat.  14,530  of 
1913,  dated  July  1,  1912. 

See  Addition  of  Aug.  20,  1913,  to  Fr.  Pat.  456,990 
of  1912  ;    this  J.,   1915,  552. 

Radiothorium ;      Process      of     obtaining and 

solutions  therefrom  containing  thorium-X.  B. 
Keetman,  Assignor  to  Deutsche  GasgliihUchfc 
A.-G.  (Auerges.).  Berlin.  U.S.  Pat.  1.151.187, 
Aug.  24,  1915.    Date  of  appl..  Mar.  14.  1913. 

See  Ger.  Pat.  269.692  of  1912  ;   this  J.,  1914,  312. 

Ammoniu7n   sulphate  ;     Process   of  manufacturing 

or  obtaining .      G.   N.   Vis,   Cuise-Lamotte, 

France.  U.S.  Pats.  1.152.244  and  1,152.245, 
Aug.  31,  1915.  Dates  of  appl.,  June  7,  1911, 
and  Jan.  27,  1913. 

See  Fr.  Pat.  427.065  of  1910,  and  Addition  thereto, 
and  Eng.  Pat.  2002  of  1913  ;  this  J.,  1911,  1057, 
1160  ;    1913,  534. 

Hydrogen  ;  Process  and  apparatus  for  making . 

A.  Messerschmitt,  Stolberg,  Germanv.  U.S.  Pat. 
l,152,197,Aug.31,1915.Dateofappl.,Junel2,1913. 

See  Ger.  Pat.  263.391  of  1912  ;   tliis  J..  1913.  944. 

Process  and  apparatus  for  making  mono-ammonium 
phosphate.  U.S.  Pats.  1,142,()68  and  1,151.074. 
See  XVI. 
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VUI.— GLASS;    CERAMICS. 

Physiolofiicul  action  of  quitiqtipvalent  antimony 
{sodium  metantimonale).     Hewiild.      Sec  XIXb. 

Patent. 

■Class-funuice.  V.  II.  Cirecorv,  Chiswick,  Assignor 
to  I'ilkiiicton  Bros..  Ltd..  St.  Heleus.  U.S.  Pat. 
l,lul,0lL',A\ig.31.n>lo.Dateotappl.,Fcl).-_'0.1912. 

«EE  Fr.  Pat.  111,183  of  1912  ;  tliis  J.,  1912,  817. 


IX.— BUILDING  MATERIALS. 

•Cement  ;     Apparatus    tor   iletcrviininy    the   fineness 

of .     U.    S.    Bureau    of    Standards.     L^.S. 

Comm.  Kept.  No.  20S.  Sept.  4,  1915. 

The  apparatus  consists  of  a  vertical  brass  pipe- 
about  3  in.  in  iliameter  and  5  ft.  long,  at  the  lower 
end  of  which  is  attached  a  glass  bulb  in  which  the 
•cement  to  be  testetl  is  placed.  Air  at  constant 
pressure  is  blown  into  the  cement  through  a  glass 
tube  or  nozzle  in  the  side  of  the  bulb,  and  passes 
througli  the  vertical  pipe,  carrying  with  it  the 
cement  dust,  which  is  caught  in  a  tlanuel  hood  at 
the  top.  The  air  flow  in  the  pipe  is  very  uniform, 
and  in  a  short  time  all  tlie  ilust  will  be  removed 
from  the  cement,  leaving  a  granular  residue  in  the 
•glass  bulb.  Dirterent  grades  are  obtained  by 
using  dillerent-sized  nozzles,  and  thus  a  number  of 
separations  can  be  made  in  the  very  fine  portion  of 
the  cement.  With  the  aid  of  the  microscope  the 
size  of  the  largest  particles  in  any  given  separation 
can  be  rea<lily  determined,  and  in  this  manner  the 
apparatus  is  standardised  without  reference  to  the 
■size  of  the  nozzles  and  either  parts  of  the  apparatus 
■or  the  air  pressure  used.  It  is  found  that  the 
■cement  "  flour  "  (the  portion  which  contains  no 
perceptible  grit  when  rubbed  between  the  fingers) 
consists  of  particles  less  than  0-0007  inch  in 
diameter.  The  apparatus  may  also  be  used  for 
separating  and  grading  any  hard-grained  materials, 
such  as  ground  quartz,  emery,  and  other  abrasives, 
and  in  a  modified  form  for  separating  other 
powders,  such  as  pigments,  plasters,  and  clays. 

P.\TEXTS. 

Cypaum  plaster  and  retarder  therefor.  E.  Durvee, 
Los  Angeles,  Cal.  l'..S.  Pat.  1.151.095,  Aug.'2i, 
1915.     Date  of  appl.,  Dec.  29,  1913. 

The  water-soluble  extract  of  bean  straw  is  mixed, 
as  a  retarding  agent,  with  the  mortar  and  water  of 
gypsum  plaster.— W.  C.  H. 

Wood  ;    Method  of  preserving .     H.  S.  Loud, 

New  York.     U.S.  Pat.  1.151.204,  Aug.  24,  1915. 
Date  of  appl.,  .May  5,  1915. 

Wood   is  confined  in  an  evacuated  vessel,  and  a 

greservative  liquid  is  admitted  to  form  a  covering 
Im  which  is  mixed  with  air  and  driven  into  the 
pores  by  means  of  increasing  air  pressure.  After 
the  material  has  been  submerged  in  the  liquid,  the 
inflow  is  cut  olT,  and  the  excess  drawn  oft  under 
reduced  pressure.  (.See  L'.S.  Pat.  1,147,635  ;  this 
J..  1915,  907).— W.  C.  H. 

Porous  bodies  teith  liquid  preservative  ;    Method  of 

treating .     H.    S.    Loud,    New   York.     V.H. 

Pat.   1.151,205,  Aug.  24,  1915.     Date  of  appl., 
June  8,   1915. 

Porous  bodies,  under  normal  or  reduced  air 
pressure,  are  intermittently  covered  with  a  flowing 
lilm  of  liquid  and  then  surrounded  with  air  under 
increasing  pressure,  which  is  afterwards  reduced 
and  the  surplus  liquid  drawn  off.  (See  also  pre- 
ceding abstract.) — W.  C.  H. 

Drying,  mixinq,  and  ayitating  7nachines  [for  tarred 
t  macadam].  Eng.  Pats.  18,354  and  18,355.  See  I. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Electric  inrnare  ;   Lanjc for  pig  iron.     Ilelfen- 

stcin-Kngelhardt.    .Montan.    Rundsch.,    1915,    7, 
110.     Chem.-Zeit.,    1915.   39,  Hep..  315. 

The  furnace  is  of  rectangular  cross  section,  since 
this  shape  is  better  adapted  than  the  usual  round 
form  for  electrodes  to  convey  large  currents,  either 
single  or  three-phase.  It  has  a  permanent  cover, 
with  openings  for  the  escape  of  the  gas  and  for 
charging.  The  first  furnace  of  this  kind  was 
erected  in  1913  in  Domnarfvet  by  Helfenstein. 
Its  estimated  capacity  was  10,000 — 12,000  horse 
power,  but  in  practice  only  0000  to  SOOO  h.p.  was 
used.  The  average  output  was  05  tons  in  24  hours, 
with  a  consumption  of  2000  kilowatt -hours,  300 — 
400  kilos,  of  wood  charioal,  and  70  kilos,  of 
electrode  material  per  ton  of  pig  iron.  The  in- 
stallation costs  are  smaller  than  in  other  furnaces, 
whilst  the  heating  value  of  the  furnaces  gases  is 
greater.  The  starting  is  also  more  rapid,  and  up 
to  70%  of  unbriquetted  fine  ore  can  be  used. 

— W.  G.  O. 

Iron  ;    Influence  of  oxygen  on  some  properties  of 

pure .     W.  Austin.     Iron  and  Steel  Inst., 

Sept.,  1915.     [Advance  proof.]     5  pages. 

By  melting  pure  iron  and  iron  oxide  in  a  Oirod 
furnace.  "  alloys  "  were  prepared  containing  up 
to  0-288°;,  O.  as  determined  by  reduction  in 
hydrogen  at  1080^  C.  and  weighing  the  water 
produced.  The  melts  wert?  quite  fluid,  and  after 
casting  were  forged  and  rolled  without  difficulty 
except  at  about  900=  C.  The  oxide  had  no  appre- 
cial)le  influence  on  the  m.pt.  of  pure  iron,  but  the 
900^  C.  critical  point  was  lowered.  As  the  pro- 
portion of  oxide  increased  the  density  of  the 
alloys  decreased  and  their  hardness  increased. 
The  alloys  resisted  atmospheric  corrosion  well,  but 
were  less  resistant  than  mild  steel  and  wrought 
iron  to  dilute  acids  and  sea-water,  respectively. 
From  micrographic  and  other  evidence  it  is  con- 
cluded that  the  oxide  in  the  aUoys  is  present  in 
mechanical  admixture,  but  the  possibility  of  it 
being  solulile  in  molten  iron  and  rejected  on 
solidification,  is    not   precluded. — W.  E.  F.  P. 

Cementite  ;    Magnetic  transformation  of ,  icith 

a  note  on  the  magnetic  os/jcc/s  of  the  A3  trans- 
formation in  pure  iron.  K.  Honda  and  II. 
Takagi.  Iron  and  Steel  Inst.,  Sept.,  1913. 
[Advance  proof.]  15  pages.  (See  also  this  J., 
1915,  015.) 
The  specimens  studied  included  5  samples  of  white 
and  one  of  gi-ev  pig  iron  containing  from  2  8  to 
415%C,  and  samples  rich  in  cementite  c\it  from 
the  outside  and  inside  portions  of  a  chilled  car 
wheel.  From  the  data  obtained  it  is  concluded 
that  the  magnetic  transformation  of  cementite 
begins  at  220^  C.  on  cooling  and  ends  at  the  same 
temperature  on  heating,  "the  change  occurring 
gradually  (over  a  range  of  50  — 60°  C),  as  in  the 
case  of  "iron  and  other  ferromagnetic  materials. 
From  this  result  and  the  fact  that  almost  the 
same  critical  temperature  was  observed  in  a 
series  of  steels  (014— 1-5%  C)  previously  investi- 
gated bv  the  authors,  it  is  considered  probable 
that  cementite  is  the  only  form  in  which  carbides 
exist  in  steel  at  ordinary  temperatures.  By 
investigating  samples  of  pure  iron  magnetically 
between  800'  and  980=  C,  curves  were  obtained 
in  which  the  .\3  transformation  was  well  defined, 
the  actual  temperatures  obtained  with  two  speci- 
mens being  911°  and  908=  C.  for  the  Ac3  and  898° 
and  889' ('.  for  the  Ar3  points,  respectively; 
as  against  916°  and  915'  C.  for  Ac3  and  895"  and 
885°  C.  for  Ar3  by  thermal  analysis  of  the  same 
L  specimens.     The  authors'  view  that  the  inflexioa 
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of  the  curve  in  the  vicinity  of  930°  C.  is  an  effect 
of  the  A3  transformation  and  not  due  to  the  occur- 
rence of  an  independent  phase  (/S2-iron  of  Weiss) 
was  confirmed,  and  data  obtained  unfavorable  to 
the    theory   of   magnetons   advocated   bv   Weiss. 

— W.  E.  F.  P. 


Cast   iron  ;     Sulphur  in   malleable  ■ 


R.    H. 


Smith.       Iron    and    Steel    Inst.,    Sept.,    1915. 
[Advance  proof.]     12  pages. 

Tests  made  with  a  white  iron  containing  S  0-39 "^ 
showed  that  whatever  annealing  mixture  was  used 
there  was  no  reduction  or  redistribution  of  sulphur 
during  annealing,  the  only  result  being  the  balling- 
up  of  "the  iron  sulphide  into  small  globules.  When 
air  was  allowed  to  enter  the  annealing  boxes  the 
sulphur  tended  to  segregate  into  the  unoxidised 
portions.  The  effect  of  sulphur  on  the  mechanical 
properties  of  malleable  cast  iron  was  studied  on  a 
series  of  bars  prepared  from  an  American  washed 
iron  containing  combined  carbon  about  3°o  ^nd 
onlv  traces  of  impurities,  with  sulphur  rising  from 
0-Oi  to  0-34  °o.  The  transverse  strength  was  little 
influenced  by  the  addition  of  sulphur,  the  tensile 
strength  increased,  while  the  elongation  and 
deflection  decreased.  The  most  marked  efTect 
observed  was  in  the  bending  tests,  which  were 
verv  unsatisfactorv  when  the  sulphur  was  much 
above  015°o.— T.St. 

Iron  ;     Xote   on   the   earburisation    of at    loto 

temperatures  in  blast-furnace  gases.  T.  H.  Byrom. 
Iron  and  Steel  Inst.,  Sept.,  1915.  [Advance 
proof.]  7  pages. 
A  SOFT  steel  sheet  was  found  to  have  become 
highly  carburised  in  the  central  portion  after  being 
exposed  to  blast-furnace  gases  at  below  500°  C.  for 
several  yeai-s,  the  iron  apparently  becoming  con- 
verted into  a  mixture  of  FcjC  and  FcjC.  Tests 
made  with  thin  strips  of  pure  electro-deposited 
iron  showed  tliat  earburisation  did  not  take  place 
at  400'  C,  but  was  active  at  550= — 650=  C.  and 
they  indicated  that  the  action  was  due  to  carbon 
monoxide  alone.  Large  quantities  of  ferrous 
sulphide  were  also  found  as  a  dust  on  some  of  the 
strips,  formed,  it  is  supposed,  by  the  action  of 
sulphur  vapour  in  the  blast-furnace  gases. — T.  St. 


Iroti  and  steel  ;    Phosphorus  in- 


W.  H.  Hat- 


field. Iron  and  Steel  Inst.,  Sept.,  1915.  [Advance 

proof.]  13  pages. 
A  SERIES  of  white  irons  was  prepared  with  C  2-9, 
Si  0-77,  S  004,  Mn  0-26%  (these  constituents 
practically  uniform),  and  P  increasing  from  0046 
to  0-835  "o-  The  samples  as  cast  and  after  heat- 
treatment  were  tested  mechanically,  and  studied 
microscopically  after  etching  with  picric  acid 
and  with  Stead's  copper  reagent  (this  J.,  1915, 
616).  With  regard  to  the  latter  reagent  it  was 
found  that  factors  (such  as  scratching)  other  than 
local  high  phosphorus  may  prevent  local  deposi- 
tion. The  results  observed  are  discussed  ^vith 
reference  to  the  views  expressed  by  previous 
investigators,  and  it  is  considered  that,  while  the 
question  of  the  distribution  and  condition  of 
phosphide  in  steels  is  still  unsettled,  local  high 
phosphorus  is  associated  with  the  areas  richer  in 
pearlite  rather  than  with  those  where  the  ferrite 
predominates.  The  results  showed  that  in  such 
irons  as  those  investigated  phosphorus  may  be 
present  up  to  0-20  "o  without  uniluly  modifying 
the  physical  properties  of  the  heat-treated 
material,  and  that  free  phosphide  does  not  become 
microscopically  observable  until  the  phosphorus 
reaches  0-25%.— T.  St. 

Iron  and  steel ;     The  occurrence  and  influence  of 

nitrogen  on .     N.  Tschischewski.     Iron  and 

Steel    Inst.,    Sept.,     1915.        [Advance    proof.] 
51  pages. 

Delermination   of   nitrogen.      The   sample    is    dis- 


solved in  hydrochloric  acid,  the  solution 
distilled  with  lime,  the  ammonia  absorbed  in 
iV/100  sulphuric  acid,  and  the  excess  of  acid 
titrated  with  A'^/100  sodium  hydroxide  solution 
using  methyl  orange  as  indicator.  The  addition  of 
zinc  after  the  ordinary  distillation  of  the  ammonia 
is  unnecessary.  Allowance  must  be  made  for  the 
alkalis  dissolved  from  the  glass  during  distillation. 
Iron  and  nitrogen.  Pure  iron  does  not  combine 
with  dry  nitrogen  but  it  forms  a  nitride,  Fe^N, 
when  heated  in  an  atmosphere  of  ammonia.  The 
nitride  dissociates  however  at  450°  C.  and  therefore 
nitrogen  in  steels  must  be  due  to  the  presence  of 
other  elements.  Influence  of  carbon  on  the  com- 
bination of  nitrogen  uith  iron.  Tests  made  with 
white  pig  Iron  containing  C  3-9  "o  showed  a  maxi- 
mum of  combined  nitrogen  at  6()0°  C,  the  amount 
dropping  to  a  negligible  quantity  at  900°  C. 
Carbon  has  thus  no  influence  on  the  nitrogen 
content  in  the  manufacture  of  steel.  Manganese 
and  nitrogen.  ^\Tien  manganese  is  heated  in  an 
atmosphere  of  ammonia  a  maximum  absorption 
of  nitrogen,  corresponding  to  the  compound 
MnN.  takes  place  at  600°— 800°  C.  A^Tien  this 
material  is  dissolved  in  acid,  ammonia  is  formed 
in  amount  corresponding  to  the  compound  MnjN;, 
the  rest  of  the  nitrogen  being  evolved  as  such. 
When  manganese  is  heated  in  an  atmosphere  of 
nitrogen,  maximum  absorption  takes  place  at  about 
1000°  C,  corresponding  in  amount  to  the  com- 
pound MusNj.  Manganese  nitride  is  dissolved  by 
molten  iron,  and  as  ferromanganese  often  contains 
considerable  quantities  of  nitrogen,  its  addition 
to  steel  may  mean  therefore  the  addition  of 
nitrogen  as  well.  Influence  of  silicon  on  the  com- 
bination of  iron  and  nitrogen.  Heated  in  a  current 
of  nitrogen  at  1500° — 1550°  C.  silicon  is  con- 
verted into  the  nitride  SioNj,  a  very  stable  body, 
undecomposed  by  dilute  acids  other  than  hydro- 
fluoric. This  nitride  dissolves  in  molten  iron,  and 
therefore  ferrosilicon  additions  to  steel  may  be 
the  means  of  introducing  nitrogen.  Owing  to  the 
resistance  of  silicon  nitride  to  dilute  acids,  the 
ordinary  nitrogen  determination  gives  low  results. 
The  error  is  insignificant  in  the  analysis  of  steels, 
but  becomes  of  importance  in  a  pig  iron  containing 
much  silicon.  Silicon  nitride  may  be  estimated  by 
melting  it  with  a  mixture  of  lead  chromate,  lead 
dioxide,  and  lead  monoxide,  and  measuring  the 
evolved  nitrogen.  Influence  of  aluminium  on  the 
presence  of  nitrogen  in  steel.  Aluminium  forms  a 
nitride,  AIN,  which  is  undissociated  at  1750°  O. 
and  is  soluble  in  iron.  As  one  part  of  the  action 
of  aluminium  in  reducing  blowholes  is  to  combine 
with  nitrogen  dissolved  in  the  molten  steel,  the 
addition  of  aluminium  niay  result  in  the  production 
of  bad  quality  metal.  The  metallography  of  iron 
nitride.  Iron  nitride  forms  on  heating  with  iron  a 
solid  solution  which  decomposes  on  cooling  into 
"  ferrite  "  and  needle-like  crystals  of  iron  nitride. 
This  "  feri'ite  "  appears  to  be  a  solid  solution 
containing  0  05 — OI^q  of  nitrogen.  The  presence 
of  nitrogen  in  steel-works  materials  in  amount 
below  O02''o  would  therefore  not  be  revealed  by 
microscopic  examination.  Rapid  cooling  yields 
a  stmcture  representing  the  eutectic  of  the  nitride, 
FciiN,  in  iron.  Iron  containing  nitrogen  can  be 
tempered,  like  carbon  steel.  Quenching  from 
750°  C.  in  cold  water  renders  the  material  extremely 
hard  and  brittle.  Influence  of  nitrogen  on  the 
mechanical  properties  of  steel.  Nitrogen-  containing 
iron  wire  (0-63  mm.  diameter)  suitable  for 
mechanical  tests  and  with  the  nitrogen  uniformly 
distributed,  was  obtained  by  heating  first  at 
900°  C.  in  an  atmosphere  of  ammonia,  and  then 
for  a  longer  period  at  1100°  C.  in  nitrogen.'(f After 
cooling,  the  wires  were  straightened  and  again 
heated.  The  structure  of  thefsamples  with  less 
than  015  °oN  was  uniform,  but  with  greater 
amounts  the  surfaces  were  rough  andycracked. 
With   0-3%  N  the  wire   broke  without   bending; 
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with  0-4  "o  N  it  broke  like  a  plass  rod.  The  result  s 
of  the  mcohanical  tests  are  plotted  and  show  that 
nitrogen  increases  the  ultimate  stress  and  the 
elastic  limit  but  decreases  the  elouRation.  In  the 
tests  described  the  elonKation  fell  from  19t!"„ 
with  00038%  N  to  3-5%  ^vith  0131  "oN.  The 
influence  of  nitrogen  is  thus  very  prejudicial, 
causing  cold-shortness. — T.  St. 

Steels  ;    Influence  of  heal  Irenlmenl  on  the  specific 

resistance  and  chemical  constitution  of  carbon . 

E.  D.  Campbell.  Iron  and  .Steel  Inst.,  Sept.,  191."). 
[Advance  proof.]  13  pages. 
A  SERIES  of  8  crucible  and  basic  open  hearth 
carlion  steels,  in  bat's  about  15  cm.  long  and 
rt  mm.  square  in  crass-section,  and  containing 
from  004  to  2-71°oC  (with  normal  amounts  of 
Mn  and  impurities)  were  quenched  from  892° 
and  1103°  C.  respectively,  in  a  large  volume  of 
iced  water,  after  which  they  were  polished,  their 
cross-sections  accurately  measured,  and  the 
specific  electrical  resistance  of  each  determined 
to  within  0-2  microhm  of  the  absolute  value.  The 
bars  were  then  reheated  to  10.5^  195°,  400°,  492°, 
000%  700°,  and  800°  C,  respectively,  for  2  hrs. 
and  allowed  to  cool  in  the  furnace  over-night, 
the  specific  resistance  being  determined  after  each 
heat  treatment  and  drillings  taken  for  comparative 
determinations  of  carbon  by  the  colorimetric 
process.  In  addition  to  being  lowered  by  temper- 
ing, the  specific  resistance  increased  with  the 
temperature  of  quenching,  and,  with  hypo- 
eutectoid  steel,  was  greater  after  reheating  to 
800°  C.  and  slowly  cooling  than  after  reheating  to 
000°  or  700°  V.  A  close  relationship  was  found 
to  exist  between  specific  resistance  and  the  con- 
centration of  carbides  in  solid  sohition  (as  indicated 
by  the  results  for  "  colour  carbon  ").  An  explana- 
tion of  this  relationship  is  suggested  based  on  the 
analogy  between  solid  solutions  in  iron  and  ordinary 
aqueous  solutions,  the  chief  difference  being  that 
in  a  ■metallic  solution  the  conductivity  is  due 
practically  entirely  to  the  solvent  and  undisso- 
ciated  solutes  ;  the  "  ionoids,"  or  products  of 
ionic  dissociation,  whicli  are  electrically  active 
tend,  like  ions,  to  acquire  energy  in  the  form  of 
electric  charges,  liut  on  account  of  the  nature  of  the 
solvent  this  energv  Is  transformed  and  dissipated 
in  the  form  of  heat.— \V.  E.  F.  P. 

Steel ;    The  effect  of  chromium  and  tungsten  upon 
the   hardening   and   teynpering   of  high-speed   tool 

.   r.  A.  Edwards  and  H.  Kikkawa.   Iron  and 

Steel  last.,  Sept.,  1915.  [Advance  proof.] 
25  pages. 
Specimens  of  two  series  of  .st«els  containing  (1) 
C  alxjut  0-65%.  Cr  about  01 5%,  and  W  rising 
from  nil  to  12-5%,  and  (2)  C  about  005%,  W 
about  19%.  and  C"r  rising  from  nil  in  0-24%,  were 
hardened  by  quenching  in  an  air-blast  from 
1350°  C  and  then  tempered  by  heating  for  one 
hour  at  the  desired  temperature  and  allowing  to  cool 
on  an  asbestos  pad  in  the  air.  Each  specimen  was 
tampered  succassivelv  at  intervals  of  aViout  50  °  C. 
from  207°  0.  to  1048°  C.  After  quenching  and 
after  each  tempering  a  Brinell  hardness  test  was 
made  and  the  specimen  examined  microscopically. 
The  results  are  plotted  to  show  the  changes  of 
hardness  with  the  dilTerent  annealing  temperatures. 
In  general,  the  quenched  steels  first  became 
softer,  and  then  harder  again,  until  after  heating 
at  about  614°  C  they  were  much  harder  than  in  the 
air-hardened  slate  ;  .softening  followed,  the  com- 
pletely annealed  state  being  reached  at  about 
800°— 900°  C.  ;  with  higher  temperatures  the 
steels  again  became  harder,  though  this  property 
of  self-hardening  was  entirely  absent  in  the  pure 
tungsten  steel.  Contrary  to  a  widely-held  view, 
it  is  cliromium  and  not  tungsten  which  imparts  to 
steel  the  property  of  self-hardening  by  cooling  in 
air   from    high    temperatures.     In   fact,    tungsten 


steel  containing  W  IS°i  and  C  003%  can  be  air- 
hardened  only  by  rapid  air-quenching  from  aliove 
1050°  C.  Besides  being  the  cause,  in  conjunction 
\vM\  carbon,  of  the  great  hardness  of  hardened 
high-speed  steels,  chromium  also  materially  lowers 
the  temperature  at  which  hardening  can  be  effected. 
The  action  of  tungsten,  in  the  absence  of  chromium, 
is  to  raise  the  temperature  at  whicli  tempering  or 
annealing  begins  ;  in  the  presence  of  chromium 
it  increases  the  intensity  of  the  secondary  harden- 
ing which  is  brouglit  about  by  the  low  heat  treat- 
ment, and  raises  the  tempering  temperature.  The 
maximum  elTect  is  obtained,  however,  only  when 
the  tungsten  is  in  solution,  and  with  modern  high- 
speed steels  this  is  not  complete  below  1350°  C. 
When  such  steels  are  liardened  at  say  1050°  O. 
the  tungsten  Ls  undissolved  and  remains  inactive, 
\v\t\\  the  result  that  the  tempering  properties 
approximate  to  those  of  a  pure  chromium  steel, 
softening  taking  place  at  a  lower  temperature 
and  little  or  no  secondary  hardening  being 
developed.  The  microscopic  examinations  showed 
that  with  the  secondary  hardening  the  austenitic 
crystals  of  the  quenched  steel  become  converted 
into  martensit«  ;  during  the  annealing  stage  the 
martensitic  structure  is  destroyed,  and  then, 
during  the  self-hardening  stage,  is  formed  again. 
Specific  gravity  determinations  made  on  the 
tempered  steels  showed  changes  closely  in  line 
with  the  hardness  changes,  increase  of  hardness 
being  accompanied  by  an  increase  in  volume. 
The  authors  point  out  that  the  heat  treatment 
which  gives  maximum  hardness  is  practically 
identical  with  that  foimd  in  practice  to  give  the 
best  cutting  efficiency,  and  they  believe  that  it 
may  be  possible  to  replace  almost  completely  the 
elaborate  and  costly  standard  cutting  tests,  by 
tampering  experiments  made  in  conjunction  with 
hardness  tests,  in  determining  the  ^elati^'e  merits  of 
high-speed  cutting  tools.  In  any  case  such 
experiments  would  serve  to  indicate  the  best 
temperature  for  the  second  or  low  heat  treatment. 

— T.  St. 

Gold  refining  xciih  an  electric  furnace.     W.  1'.  Lass. 

Amer.   Inst.  Jlin.  Eng..  Sept.   1915.     Met.Jand 

Chem.  Eng..  1915,  13,  566—567. 
The  electric   furnace   (see   fig.)   employed  at   the 
A  laska-Treadwell  cyanide  plant,  for  treating  the 
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by-products  from    the    Tavener   refining   proces.s, 
consists  of  a  steel  casing  (portion  of  an  old  drum) 
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into  the  base  of  which  a  cable  composed  of  bare 
copper  wires  is  inserted,  the  wires  being  spread  fan- 
wise  over  the  Ijottom  and  enclosed  iu  a  mixture  of 
powdered  graphite  (old  crucibles)  Tsith  10°,j  of 
cement  ;  the  sides  of  the  furnace  are  lined  with 
fire-brick,  the  heating  chamber  being  20  in.  high 
and  14  in.  in  diameter.  The  upper  electrode,  of 
graphite  or  carbon  3  in.  in  diameter,  consists  of 
sections  40  in.  long  and  capable  of  being  joined 
without  shutting  down  the  furnace  ;  it  is  raised 
or  lowered  by  means  of  a  screw  feed  and  projects 
into  the  furnace  through  an  opening  6  iu.  in 
diameter  in  the  centre  of  the  cover  through  wliich 
the  charge  is  also  fed.  The  furnace  gases  escape 
through  a  second  opening  in  the  cover  and  are 
then  conducted  to  a  4  iu.  pipe  connected  vrith  a 
ventilating  fan.  The  furnace  is  operated  on  the 
lighting  cu'cuit  through  a  oO-lcilowatt  transformer, 
60  cycles,  110  volts  ;  and  a  water  rheostat  is  also 
employed  to  regulate  the  current  at  starting  or 
when  the  furnace  contains  a  bath  of  metal.  The 
material  chai-ged  consists  of  a  niixtiu'e  of  htharge 
20,  old  reverberatory  hearths  (containing  60"^,iCaO) 
20.  coke  2,  scrap  iron  3,  and  refinery  by-products 
100  parts  bv  weight,  the  latter  contaimug  SiOj  40-1, 
Fe  160,  Cab-ie-l,  Cu  5-9.  Pb  30.  Zn  5-7,  AljOj  2-0, 
S  3-6,  moisture  40 °o  and  gold  to  the  value  of 
$1096.00  (£228  9s.  2d.)  per  ton.  The  mixture  is 
added  in  lots  of  about  160  lb.  each,  and  when  one 
charge  attains  qmet  fusion  (average  time  2  hrs. 
10  mins.),  it  is  allowed  to  settle  for  15  mins.  with 
the  current  turned  oft',  after  wliich  the  slag  is 
tapped  and  another  charge  added.  For  a  melt  of 
8507  lb.  in  53  charges,  the  total  running  time  is 
128  hrs.  40  mins.  and  the  total  power  xised  4440 
kilowatt-hotu«.  The  only  item  of  cost  for  fluxir^ 
is  the  coke,  since  the  lime  is  derived  from  the  old 
reverberatjDrv  hearths,  the  litharge  from  cupels  used 
in  buUion  refining,  and  the  iron  from  mill  scrap. 
Both  graphite  and  carbon  electrodes  are  used,  the 
former  costing  $2.95  (12s.  3 id.),  and  the  latter 
$1.20  (5s.)  each;  one  graphite  electrode  is  con- 
siuned  per  24  hrs.  Power  costs  less  than  1  c.  (id.) 
per  kilowatt-hour,  and  the  total  labom'  required  is 
only  half  of  one  man's  time  when  melting  1  ton 
per  24  hrs.  The  advantages  of  electric  over  blast 
fiunace  smelting  are  : — saving  in  mechanical  loss 
of  gold  in  flue  dust ;  production  of  lower  grade  slag 
free  from  shots  of  metal ;  precise  regulation  of  the 
melting  temperature  ;  and  benefit  to  the  general 
health  of  the  operators  — W.  E.  F.  P. 

Mercury   frmn    amalgamation   iailinga ;     Recovery 

of .       E.     B.     ThornhiU.     Min.    and    Eng. 

World,  1915,  43,  329—330. 
In  the  amalgamation  of  high-grade  silver  ores  in 
strong  cyanide  solution,  the  tailings  contain  con- 
siderable" amounts  of  merciuy,  chiefly  as  sulphide. 
This  can  be  satisfactorily  recovered  by  leaching 
the  filter-cake  with  a  solution  containing  4°„  of 
sodiiun  sulphide  and  \°n  of  sodiimi  hydroxide. 
The  mercurv  is  precipitated  by  adding  aluminiiun 
in  the  form  "of  foundry  waste,  and  then  agitating. 
After  decantation  the  liquid  mercury  is  recovered 
by  straining  through  canvas,  and  the  sohd  residue 
is  retorted. — W.  K.  S. 

Plaiinum  j^odiiction   in   the    United  States.     IT.S. 

Geol.  SOTvey,  1914. 
The  placer  miners  of  California  and  Oregon  obtained 
570  oz.  (trov)  of  crude  platinum  in  1914,  as  com- 
pared with  483  oz,  in  1913,  The  greatest  increase 
in  production  was  in  Oregon.  From  this  crude 
platinum  525  oz.  of  metallic  platinum  was  ex- 
tracted, valued  at  $23,625.  The  Boss  gold-copper- 
platinum  mine,  near  Goodsprings,  Nev.,  produced 
110  oz.  of  platinum.  Besides  the  platinum 
obtained  from  sands  and  platinum  ore,  2906  oz. 
of  this  metal  was  obtained  from  raw  material,  of 
both  domestic  and  foreign  origin,  by  smelters  and 


refiners  of  gold  and  copper  bullion  and  mattes. 
The  secondary  platinum  industry  handled  40,820 
oz,  of  platinum,  obtained  from  refining  scrap 
metals  and  sweepings  of  the  jewellery  and  dental 
trades. 

The  following  table  shows  the  estimated  pro- 
duction of  platinum  in  1913  and  1914  : — 


Countrj'. 


Russia,  crude    

Canada,  crude  

New  South  Wales  and  Tasmania,  crude  . 

Colombia,  crude  

Cuited  States  domestic,  crude    

United    States    refined,    jilatinum    from 

foreign  and  domestic  matte  and  bullion 

Borneo,  Sumatra,  and  others   


1913. 


1914. 


oz. 

02. 

250,000 

241,200 

50 

30 

1.275 

1,248 

15.000 

17,500 

483 

570 

1,100 

2,905 

200 

(a) 

a  No  basis  for  estimates. 

[Copper.]     Concentrator  slimes  tailings  ;    Roasting 

and  leaching .      L.   Addicks.      Amer.   Inst. 

3Iin.  Eng..  "Sept.,  1915.  Met.  and  Chem.  Eng., 
1915,  13,  531—535. 
Det.mls  are  given  of  experiments  made  by  J. 
Douglas,  at  Douglas,  Ariz.,  on  the  ore  of  the  Burro 
Mountain  Copper  Co.,  consisting  of  pyrites  and 
chalcocite  very  finely  disseminated  tlu'ough  a 
silicious  gangue,  and  containing  Cu  2-35,  Fe  1-5, 
S  30,  ALO3  130,  CaO  0-5,  K.,0  40,  and  SiO^  700  % 
and  Ag  0  05  oz.  per  ton.  Direct  leaching  of  the 
finely  divided  ore  was  tried  but  discarded  in  favour 
of  rough  concentration — by  which  a  product 
suitable  for  roasting  and  the  preparation  of  sul- 
phuric acid  for  leaching  was  readily  obtained — • 
followed  by  treatment  of  the  tailings.  The  latter 
consisted  of  sand  and  slime  in  about  equal  pro- 
portions, the  sand  containing  about  0-3%  Cu  and 
being  too  poor  for  treatment,  and  the  shme  about 
1%  Cu.  The  large  scale  tests  were  made  on  the 
slime.  After  the  water  content  of  the  slime  had 
been  reduced  from  50  to  30%  by  settling,  the 
product  was  exposed  to  air  in  shallow  pans  until 
only  10  %  of  moisture  remained  and  then  delivered 
to  a  rotary  drier  heated  by  fuel  oil,  of  which  about 
i  gaU.  was  required  for  each  1  %  of  water  expelled 
per  ton  of  material.  The  dried  slime,  still  con- 
taining 1  %  of  moisture,  was  then  passed  through 
disintegrating  rolls  to  a  sis-hearth  MacDougall 
roaster,  in  the  third  hearth  of  wliich  fuel  oil  was 
burned  to  maintain  a  maximum  temperature  of 
about  9.50^  F.  (510^  C.)  in  the  furnace,  the  con- 
sumption of  oil  being  about  3  J  gaUs.  per  ton, 
on  the  basis  of  100  tons  roasted  per  day.  The 
hot  product  from  the  roaster  was  delivered  into  a 
long,  inclined,  rectangular  trough  containing  dilute 
sulphuric  acid  of  about  3i%  strength,  and  passed 
thence,  after  agitation,  to  the  first  of  a  series  of 
seven  Dorr  thickeners,  in  the  first  four  of  which 
the  extraction  was  completed,  whilst  the  last  three 
were  used  for  washing  ;  the  copper  was  subse- 
quently recovered  from  the  solution  by  electrolysis 
and  from  the  wash-liquor  by  precipitation  on  iron. 
The  dried  slime  contained  0-84%  Cu  as  received 
and  0-74  °o  after  roastmg.  the  copper  content  of  the 
final  tailings  being  about  0-2%.  Over  90%  of  the 
extraction  was  found  to  occur  iu  the  sloping 
trough.  In  one  run  extending  over  12  days,  during 
which  388  tons  of  dried  slime  was  treated,  sul- 
phates corresponding  to  10  lb,  Cu,  4-3  lb.  Fe,  and 
16-2  lb.  AI2O3  per  ton  of  slime  leached  were  accumu- 
lated in  the  solutions,  and  the  acid  consumed  was 
49  lb.  Particulars  of  mechanical  and  other  details 
are  also  given,  together  with  diagrams  illustrating 
the  various  stages  in  the  progress  of  the  tests, 

— W.  E.  F.  P. 

Copper  slags  ;    Metal  loss  in -.     F.  E.  Lathe. 

Eng.  and  Min.  J.,  1915,  100,  215—217,  263—268, 
and  305—308. 

The  important  literature  on  the  subject  is  reviewed 
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and  diagrams  are  piven  showing  tho  variation  of 
copper  in  slags  with  composition  and  witli  the 
copper  contents  of  corresponding  mattes.  Tlie 
experience  of  various  authors  is  quoted  as  indicat  ing 
that  the  copper  in  slags  is  not  entirely  in  the  form 
of  stispendeil  particles  of  matte,  hut  is  also  present 
in  the  oxidised  condition.  Investigations  at  tlie 
works  of  the  tiranljy  Consolidated  .Mining,  ynieltiug 
and  Power  Co.,  Ltd.,  Grand  Forks,  B.C.,  showed 
that  by  deepening  the  blast-furnaces  and  employ- 
ing a  series  of  settlers  for  the  slag,  the  copper  con- 
tent of  the  latter  was  materially  reduced.  The 
presence  of  copper  sulpliide  in  slag  was  found  not 
to  preclude  that  of  copper  oxide  ;  on  the  contrary, 
50 — 75  "'o  of  t  lie  copper  in  the  slags  under  discussion 
was  present  in  the  oxidised  form.  Serious  loss  of 
copper  from  the  presence  of  dissolved  cuprous 
sulphide  in  slag  is  regarded  as  not  proved.  Loss 
from  suspended  matte  particles  may  be  reduced  by 
settling,  and  slag  losses  generally  decreased  by 
careftil  study  of  conditions.  Of  the  means 
suggested  for  reducing  the  loss  of  oxidised  copper 
in  dags,  the  proposal  to  provide  the  reverberatory 
furnace,  near  the  skimming  end,  with  a  wall 
sufficiently  high  to  keep  back  the  main  body  of 
matte  but  low  enough  to  allow  the  slag  to  tlow 
over  it,  and  to  add  pyrites  to  the  slag  thus  separ- 
ated, is  regarded  as  the  most  promising  for  rever- 
beratory   practice. — W.  E.  F.  P, 

Brasses  contniniii;;  small  pereenfages  of  tin  ;  The 
constitution  of  - — -.  O.  F.  Hudson  and  R.  M. 
Jones.  Inst,  of  Metals,  Sept.,  1915.  [Advance 
proof.]     13  pages. 

The  constitution  of  ternary  brasses  containing 
Cu  50 — 70%  and  Sn  0 — 5%  was  investigated  at 
temperat\ires  below  the  460°  C.  critical  point. 
The  cooling  curves  showed  that  tin  has  no  marked 
effect  on  the  temperature  at  which  the  inversion 
of  the  ^-constituent  occurs ;  the  critical  point 
was  found  to  vary  between  450'  and  466°  C,  but 
the  variation  did  not  seem  to  bear  any  relation  to 
that  of  the  amount  of  tin.  Jlicroscopic  examina- 
tion disclosed  the  colours  of  the  constituents,  ^' 
appearing  bright  yellow,  a  reddish  yellow,  and  S 
(or  y )  clear  light  blue.  KquiUbrium  was  practically 
attained  after  24  hours"  annealing,  but  in  manj- 
cases  a  much  shorter  annealing  appears  sufficient. 
The  photomicrographs  prove  that  the  commercially 
useful  tin  brasses  have  the  same  constitution  as 
the  corresponding  copper-zinc  alloys,  with  tin  held 
in  solid  solution.  A  diagram  is  given  showing 
the  limits  within  which  tlxe  ternary  alloy  consist  s 
of   three   phases,    a,    ji',   and   S,   in    equilibrium. 

— W.  R.  S. 


Brasses  ;     Structural    changes    in    industrial . 

D.    Meneghini.       Inst,    of    Metals,    Sept.,    1915. 

[Advance  proof.]  8  pages. 
The  Ijrass  parts  of  certain  incandescence  gas- 
burners  used  in  street-lighting  became  brittle 
and  often  broke  after  2  or  3  months'  use.  while 
other  burners  of  the  same  brass,  which  had  lieen 
in  ase  for  several  years,  showed  no  defect.  The 
metal  contained  Cii  04-5  and  Zn  35%.  Both  the 
altered  and  normal  parts  were  found  to  consist 
of  a  solid  solution  of  pure  a,  only  a  few  very  fragile 
samples  showing  traces  of  ;3  or  of  -,.  Determina- 
tion of  hardness  before  and  after  annealing  proved 
that  the  metal  was  much  harder  near  the  cracks  ; 
after  annealing  the  hardness  always  decreased,  but 
the  decrease  varied  considerably  in  the  same 
piece  of  alloy.  It  is  suggested  that  partial  anneal- 
ing, due  to  reheating  of  the  burner  parts  during 
use,  may  be  followed  by  electrolytic  action  between 
the  cold-worked  and  partially  annealed  parts  of 
the  same  piece  in  contact  with  an  electrolyte,  such 
as  sulphur  dioxide  condensed  from  the  burner 
gases  during  wet  weather, — W.  R.  S. 


Copper  in  presence  o/  tin  ;   The  iodide  tnethod  applied 

to  the  determination  of .      It.   \V.   Coltman. 

J.  Ind.  Eng.  Chem.,  1915,  7,  764—766. 
A  QCANTITY  of  a  copper-tin  alloy  containing  not 
more  than  0-25  gnu.  Cu  and  01  grm.  Sn  is  boiled 
with  15  c.c.  of  nitric  acid  (2:  1)  till  completely 
decomposed,  a  vohmie  of  dilute  siUphuric  acid 
equivalent  to  3  c.c.  of  the  concentrated  acid  Ls 
added,  and  the  solution  is  evaporated  over  a  direct 
flame  xmtil  a  crystalline  mass  of  stannic  and  cupric 
sulphates  separates.  After  cooUng,  the  residue  is 
treated  with  25  c.c.  of  water,  and  the  solution 
evaporated  tUl  fumes  appear.  Tho  cooled  residue 
La  dissolved  by  addition  of  50  c.c.  of  cold  water, 
a  fm-ther  25  "c.c.  of  water  and  10  c.c.  of  40% 
potassium  iodide  solution  are  adiied,  and  the 
liberated  iodine  is  titrated  with  thiosidphate. — A.  S. 

Corrosion;    The  micro-chemistry  of .    Part  IV. 

Gun-metal.  G.  H.  De.sch  and  H.  Hvman.  last, 
of  Metals,  Sept.,  1915.  [Advance  proof.] 
11  pages.     (See  also  this  J.,  1915,  25S.) 

Two  alloys  containing  copper,  tin,  and  zinc 
approximately  in  the  proportions  88  :  10  :  2  and 
84  :  14  :  2  were  tested,  with  and  witho\it  preliminary 
thermal  treatment,  in  the  corrosion  apparatus 
previously  used.  At  1-3  volts  the  eutectoid  was 
still  unattacked,  wlule  the  a-regions  were  deeply 
pitted.  The  critical  voltage,  above  wliich  the 
eutectoid  is  attacked,  was  always  in  the  neighbour- 
hood of  1-4  volts.  The  corrosion  of  the  a-con- 
stituent  was  found  to  be  uniform  ;  where  /3  was 
present,  the  action  on  a  was  only  slightly  more 
rapid  than  on  ,3.  The  weight  of  "metal  removed 
by  corrosion  was  much  less  than  that  of  the  brasses 
under  similar  conditions,  a  white  adherent  film 
of  basic  tin  salt  being  formed  ;  a  pure  a-alloy 
was  corroded  more  rapidly  than  one  containing 
the  eutectoid.— W.  R.  S. 

Copper-rich  kalchoids  ;   Xotes  on  the  ■ 


.  S.  L. 
Hoyb  and  P.  H.  M.  P.  Brinton.  Inst,  of  Metals, 
Sept.,  1915.  [Advance  proof.]  11  pages.  (See 
also  this  J.,  1913,  1112.) 
The  heat  effects  produced  at  520°  and  590°  C. 
in  copper-zinc -tin  alloys  rich  in  copper  were  found 
to  be  separate  and  distinct.  ChiU  cast  specimens 
are  unsuitable  for  use  in  locating  the  eutectoid 
line  by  microscopic  means,  the  microstructure 
normal  to  that  composition  being  only  produced 
after  reheating,  annealing,  and  cooling  to  the 
ordinary  temperature.  The  questions  whether 
the  grey  or  blue  constituent,  formed  by  adding 
tin  to  "the  brasses,  is  the  y  constituent  of  the 
Cu-Zn  alloys  or  (5  of  the  Cu-Sn  series,  or  both  ; 
and  whether  it  is  identical  with  the  light  grey  con- 
stituent of  the  eutectoid  of  the  copi^er-rich  kal- 
choids, are  also  discussed. — W.  E.  F.  P. 

CUiS — Xi^S, ;  The  equilibrium  diagram  of  the 
system  ■  ' .  C.  R.  Havward.  Trans.  Amer. 
Inst.  Min.  Eng.,  1915,  48,  141—152. 
Heating  and  cooling  curves  of  mixtures  of 
NijS,  (the  stable  sulphide)  and  CujS  show  that  the 
system  is  eutectiferous  between  2-5  and  90% 
NijS..  Outside  this  range  there  is  a  series  of 
solid  "solutions.  The  eutectie  contains  77%  NijSj 
and  solidifies  at  728°  C.  The  melting  point  of 
NijS,  Is  794'  C,  and  that  of  Cu^S.  1130°  C.  The 
molten  mattes  do  not  separate  into  layers  and  there 
is  no  evidence  of  chemical  compounds  of  the  two 
sulphides.  Microphotographs  of  the  different) 
mattes  confirm  the  thermal  results. — T.  St 

Alloys   for    high-speed    superheated    steam'  turbine 

blading  ;   S pec ijicai ions  for .    W.  B.  Parker. 

Inst,  of  Metals,  Sept.,  1915.  [Advance  proof.] 
47  pages. 

Material   used   in   blading   high-speed   turbines 
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driven  by  superheated  steam  should  satisfy  the 
following  requirements  :  It  should  be  in  a  physi- 
cally stable  condition,  free  from  internal  stresses, 
non-corroding  in  damp  steam,  and  resisting  steam 
erosion.  The  proportionality  limit  {i.e.,  the 
point  at  which  the  elongation  ceases  to  be  propor- 
tional to  the  load)  should  be  at  least  16  tons  per 
sq.  in.,  and  should  remain  constant  within  10  °o 
over  the  whole  range  of  100° — 400°  C.  The 
maximum  stress  should  be  at  least  twice  the 
proportionality  limit,  and  remain  constant  over 
the  same  range  of  temperature.  The  greater  the 
natural  hardness  of  the  metal  in  the  soft  or  annealed 
condition  the  better  :  30°  by  Shore's  scleroscope 
would  be  desirable.  The  thermal  expansion  should 
preferably  be  low.  with  a  constant  coefficient 
between  100°  and  500°  C.  Ductility  is  not  of 
special  importance,  while  low  specific  gravity 
would  be  an  advantage.  Definitions  are  given  of 
the  terms  vised  in  describing  the  physical  properties 
of  alloys,  together  with  a  list  of  non-ferrous  allocs 
used,  or  formerly  used,  in  the  manufacture  of 
blades.  Brass  is  too  soft  and  anneals  readily  in 
superheated  steam.  Pure  copper  is  also  unsuitable, 
while  pure  nickel  free  from  carbon  is  difficult  to 
obtain.  Cobalt  has  not  been  sufficiently  investi- 
gated. Pure  Monel  metal  (copper-nickel)  may  be 
used  for  stationary  blades  under  certain  condi- 
tions. Aluminium-bronze  anneals  readily,  like 
brass.  Copper-aluminium-manganese  and  copper- 
aluminium-nickel  alloys,  rich  in  copper,  may  repay 
further  investigation.  The  most  useful  alloy  up 
to  the  present  is  pure  phosphor-bronze  ;  alloy 
steels  are  being  used  chiefly  for  want  of  a  better 
non-ferrous  material,  in  spite  of  their  common 
tendency  to  rust. — W.  R.  S. 

Metallic  crystal  ticinning  [in  tin  and  zinc]  hy  direct 
mechanical  strain.  C.  A.  Edwards.  Inst,  of 
Metals,  Sept.,  1915.    [Advance  proof.]   16  pages. 

The  evidence  adduced  by  Carpenter  and  the 
author  (J.  Iron  and  Steel  Inst.,  1914,  89,  No.  1) 
that  twinning  is  produced  at  ordinary  tempera- 
tures in  tin,  zinc,  and  cadmium  is  regarded  as 
inconclusive  by  Ifosenhain,  who  considers  that, 
as  tin  undergoes  spontaneous  annealing  at  ordinary 
temperatures,  the  twinning,  if  present,  is  due  to 
recrystallisation  of  the  metal  occurring  simul- 
ta,neously  with  the  straining.  The  nature  of  the 
acicular  markings  formed  by  strain  on  the  surfaces 
of  tin  and  zinc  has  now  been  investigated,  and  the 
evidence  adduced  is  regarded  as  undoubtedly 
confirming  the  author's  original  contention.  The 
appearance  or  non-appearance  of  twin  markings 
was  found  to  coincide  with  the  application  of 
compressional  or  tensional  strain,  respectively, 
and  the  author  is  of  opinion  that  no  broad  twin 
markings  would  Vie  formed  if  pure  tensional  strain 
could  be  applied  to  tin  crystals.  The  strained 
specimens  were  polished  liefore  examination  so  as 
to  obtain  a  perfectly  plane  surface  and  eliminate 
possible  markings  due  to  superficial  inequalities 
produced  by  slip.  Much  difficulty  was  experienced 
in  devising  means  free  from  objection  as  regards 
po.ssible  alteration  of  an  appreciable  thickness  of 
the  metal  hy  grinding,  etc.,  the  method  finally 
adopted  consisting  in  immersing  the  strained 
specimens  in  strong  acid  until  the  desired  result 
was  attained,  then  polishing  the  surface  on 
chamois  leather  and  etching  as  usual.  Rose 
(Trans.  Faraday  Soc.  May,  1915,  77)  found  that 
although  marked  softening  occurred  in  tin  kept  at 
14°  C.  for  li  hrs..  no  change  occurred  in  metal 
kept  at  0°  C.  for  30  mins.  If  the  twin  crystals 
produced  hy  straining  tin  are  in  any  way  con- 
nected with  annealing,  they  should,  therefore, 
not  be  formed  if  the  straining  is  conducted  below 
0°  C,  V)ut  large  numbers  of  twin  crystals,  visible 
to  the  naked  eye.  were  produced  by  straining  tin 
kept  at  the  temperature  of   liquid  air.      In   con- 


sidering the  mechanism  of  the  change  and  the 
relation  of  mechanical  twinning  to  the  hardness 
of  metals  generallj',  existing  views  are  compared 
and  summarised,  and  it  is  concluded  that  the 
available  evidence  indicates  that  crystal  twinning 
involves  internal  movement  of  a  kind  productive 
of  amorphous  layers. — W.  E.  P.  P. 

Metal  castings  ;    Detection  of  internal  bloicholes  in 

by    means    of    X-rays.      C.    H.    Tonamy. 

Inst,  of  Metals,  Sept.   1915.     [Advance  proof.] 
4  pages. 

The  specimen  is  placed  on  a  photographic  plate 
under  an  X-ray  tube  ;  the  position  of  Ijlowholes 
will  be  indicated  by  spots  on  tlie  racfiograph. 
By  taking  radiographs  in  two  directions  at  right 
angles  to  one  another,  it  is  stated  that  the  depth 
of  the  blowholes  beneath  the  surface  can  be 
determined. — W.  R.  S. 

MiTiernl  induMry  in  Spain.     XJ.  S.  Comm.  Rept. 
Suppl.,  No.  15d.,  Sept.  2,  1915. 

In  1914  there  were  2,471,044  acres  of  mining  lands 
being  worked,  and  the  present  annual  output  of 
mineral  ore  is  cap.able  of  being  douljled.  The 
district  of  Hueha  is  rich  in  copper,  Ciudad  Real 
in  mercury,  and  Cordoba  in  anthracite.  The 
Province  of  Viscaya  produces  30%  of  the  coal, 
Murcia  5%,  and  Almeria  2%.  Coal  is  also  mined 
in  Oxaedo  and  Leon,  salt  in  Alicante  and  Cadiz, 
lead  in  Ciudad  Real  and  Cordoba,  zinc  in  San- 
tander  and  Murcia,  lignite  in  Teruel.  silver  in 
Guadalajara,  manganese  in  Oviedo,  asphalt  in 
Alava.  and  antimony  in  Leon.  During  the  last 
10  years  the  production  of  coke,  iron,  and  steel  has 
doubled,  while  that  of  silver  has  increased  50%, 
mercury  30%,  and  pig  iron  300%. 

The  production  of  the  mining-metallurgical  in- 
dustries in  Spain  during  1913  represented  a  total 
value  of  over  £20,000,000,  more  than  half  of  which 
represents  the  metals  extracted  at  smelting  and 
other  works.  There  was  an  increase  in  the  output 
of  iron  ore  and  iron  pyrites,  soft  coal,  lead  ore, 
anthracite,  sulphur,  and  common  salt  and  a  falling 
off  in  copper  ore,  argentiferous  lead,  lignite,  and 
zinc.  The  production  of  iron  ore  in  1913  (the 
latest  available  figures)  was  9,801,668  metric  tons, 
an  increase  of  728,661  tons  over  1912  ;  that  of  iron 
pyrites,  926,913  tons,  an  increase  of  505,843  tons  ; 
bituminous  coal.  3,783,214  tons,  an  increase  of 
157,548  tons  ;  lead  ore,  279,078  tons,  or  88,916 
tons  more  than  1912;  anthracite,  232,517  tons; 
sulphur,  62,653  tons,  an  increase  of  20.309  tons ; 
and  common  salt.  26,238  tons.  Copper  ore  showed 
a  decrease  of  1,097,464  tons,  as  compared  with 
2,268,691  tons  in  1912  ;  silver-bearing  lead  ore,  a 
falling  off  of  70,250  tons  from  93.850  in  the  pre- 
ceding year,  and  zinc  ore,  3480  tons  less  than 
that  of  1912,  which  was  5,251  tons. 

In  the  list  of  minerals  mined  in  Spain  during  the 
year  1913  uranium  ore  appears  for  the  first  time, 
the  quantity  being  given  as  1  metric  ton.  This 
mineral  is  found  near  the  Portuguese  frontier. 

The  copper  disitrict  of  Spain  extends  over  an 
area  of  52,660  acres,  of  which  only  8073  acres  are 
productive.  The  greater  part,  6548  acres,  of  the 
district  exploited  is  in  the  Province  of  Huelva, 
where  there  are  53  copper  mines,  including  11  con- 
taining pyrites  as  well.  The  older  method  of 
smelting  has  been  largely  replaced  by  the  sulphur 
process.  Low  grade  ore,  formerly  neglected,  is 
now  being  largely  and  successfully  worked. 
Spain's  output  of  copper  in  1914  amounted  to 
36,515  metric  tons.  The  total  area  of  the  Spanish 
mercury  district  is  489,679  acres,  of  which  485.58.5 
acres  are  productive,  containing  24  mines.  The 
mines  of  Almaden  in  1913  produced  1223  metric 
tons.  The  great  quantities  of  merciu?y  employed 
in  the  preparation  of  fulminate  for  cartridges  has 
increased  the  demand  for  this  metal  since  the  war. 
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The  KToator  part  of  tlie  iron  ore  of  Spain  i.-<  miiiod 
in  the  Provinces  of  Viscaya,  Saiilaiuler,  ami 
Guipuzooa,  and  tlie  trade  is  accordingly  centred 
in  tne  neiphbonrliood  of  Bilbao.  In  tlie  Province 
of  Viscaya  tliere  are  120  productive  iron  mines, 
with  a  siiperlicial  area  of  (1430  acres.  A  number 
of  new  bla.st  furnaces  have  been  constructed 
recently. 

Mineral    cj-ports    of    Chile.     Eng.    and    Min.    J., 

Sept.  11,  1915. 
The  mineral  exports  of  C'liile  during  1014  are 
reported  by  the  Boletin  de  la  Sociedad  Nacional  de 
Mineria  as  follows  :  Gold  bars,  14-704  kilos.  ; 
silver  bai-s,  4,843*272  kilos.  ;  auriferous  silver  bars, 
221-85  kilos. ;  gold  and  silver  precipitate,  (5(37-1 
kilos. ;  copper  bars,  25,790-515  n\etric  tons  ;  copper 
matte,  15,987  metric  tons  ;  cement  copper, 
10  metric  tons;  gold  ore,  32-742  meti'ic  tons; 
gold-silver  ore,  3(i9-328  metric  tons  ;  gold-copper  ore, 
1,704-831  metric  tons  ;  silver-copper  ore,  493-302 
metric  toiLS  ;  silver-lead  ore, 13-155  metric  toas  ;  gold- 
silver-copper  ore,  710-818  metric  tons;  copper  ore, 
68,892-545  metric  tons  ;  copper-zinc  ore,  8 
metric  tons  ;  molybdenum  ore,  2-704  metric  tons  ; 
lead  ore,  105-251  metric  tons  ;  iron  ore,  63,505-6 
metric  tons  ;  coal,  266,972  metric  tons  ; 
nitrate,  1,846,783  metric  tons  ;  perchlorate, 
,55-43  metric  tons  ;  borate,  34,203-6  metric 
ton.s  ;  iodine,  488-952  metric  tons.  The  total  fine 
fopper  contained  in  the  exports  was  45,682  metric 
tons,  this  figure  l)eing  the  greatest  ever  reached, 
due  to  the  increased  production  of  the  Braden 
Copper  t'o.  The  nitrates  and  borates  suffered  a 
loss,  owing  to  the  closing  of  the  European  market, 
the  exportations  of  the  last  half  of  the  year  being 
only  about  one-half  of  those  of  the  first  half-year. 

ICorrosion  due  lo  the]  lubricalion  of  Diesel 
engines  and  air  compressors.     Moore.     See  I. 

Anodic  potentials  of  silver.     Reedy.     See's.!. 

Patents. 

Steel  alloys  ;  Manufacture  of .     Soc.  Anon,  des 

Acif'ries  et  Forges  de  Firmiriy,  Firminv,  Prance. 
Eng.  Pat.  3427,  ilar.  3,  1915.  Under  Int.  Conv., 
Mar.  28,  1914. 

From  1  to  0°;,  of  copper  is  added  to  chromium- 
nickel  steels  containing  1 — 4°u  Cr  and  less  than 
3-5%  JCi.  the  total  quantity  of  copper  and  nickel 
being  from  3-5  to  8°o-  Great  hardness  may  be 
imparted  to  the  steels,  even  to  pieces  of  tolerably 
laxge  section,  liy  moderately  energetic  tempering 
OP  by  cooling  in  air  after  heating  to  800"  C.,  and 
they  may  be  very  easily  softened  by  the  usual 
process  for  annealing  carbon  steels. — A.  S. 

Steel ;    Process  of  treating .     C.  H.   A.   F.   L. 

Ross,  Balnagown  Castle,  Scotland.  U.S.  Pat. 
l,151,049,Aug.24,1915.Datcofappl.,Ju]y27,1914. 

Steel  is  subjected  to  a  bath  of  molten 
metal  at  about  1400'  F.  (7t!0''  C),  to  which 
heat  equivalent  to  more  than  125  British  thermal 
units  per  pound  of  steel  is  imparted  in  less  than 
10  mills.  The  steel  is  then  immediately  quenched 
in  a  batl»  containing  sal  anunoniac,  alum,  and 
common  salt,  at  below  130°  F.  (56°  C),  and  re- 
heated to  about  1000°  F.  (538°  C).  The  steel 
next  receives  diu-ing  8  mins.  heat  equivalent 
to  less  than  125  British  thermal  units  per 
pound  and  Ls  afterwards  immediately  quenched 
at  below  120°  F.  (49='  C.).— T.  St. 

Blast-furnace  construction.  L.  L.  Knox,  Avalon,  Pa., 
Assignor  to  Knox  Pressed  and  Welded  Steel  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,151,192,  Aug.  24, 
1915.    Date  of  appl.,  April  19,  1913. 

The  masonry  wall  above  the  bosh  is  at  least 
partially  encased  by  a  water-cooled  jacket  made 


up  of  a  number  of  separately  removable  box-like 
members  wliich  have  connections  to  allow  of  water 
being  circulated.  The  inner  walls  of  the  hollow 
units  are  sufficiently  flexible  to  yield  to  the  expan- 
sion movements  of  the  masom-y  wall. — T.  St. 


Metal  ;    Process  of  recovering  ■ 


from  ore.  II. 
Wade,  London.  From  New  ^Metals-Process  Co., 
Chicago,  U.S.A.  Eng.  Pat.  17.324,  July  21,  1914. 

A  mixture  of  ore  with  several  times  its  volume  of 
coke  or  charcoal,  mainly  in  large  pieces,  is  pre- 
heated to  about  2000°  F.  (lOOO"  C.)  and  then  fed 
into  a  deoxidising  chamber,  in  the  lower  part  ot 
which  a  temperature  of  about  3500°  F.  (1930°  C.) 
is  maintained  by  burning  a  quantity  of  raw  fuel 
with  a  regulated  supply  of  air.  Tlie  reduced  metal 
is  obtained  in  the  form  of  fused  globules  or  lumps, 
which  are  separated  from  the  unburnt  charcoal 
or  coke,  the  latter,  with  any  adhering  particles 
of  metal,  being  used  with  a  fresh  charge  of  ore.  The 
process  is  carried  out  in  the  furnace  described  in 
Eng.  Pat.  17,323  of  1914  (this  J.,  1915,  910)  and 
is  suitable  for  oxide  or  carbonate  ores  of  iron, 
copper,  manganese,  lead,  and  zinc— A.  S. 

Sulphide      ores ;       Separation      of     metallic . 

Minerals  Separation  and  De  Bavay's  Processes 
Australia  Proprietarj',  Ltd.,  Jlelbourne,  Aus- 
tralia. Eng.  Pats.  (A)  19.373  and  (B)  19,374, 
Sept.  2,  1914.  Under  Int.  Conv.,  Sept.  3  and  4, 
1913. 

(a)  Mixed  lead-zinc  sulphide  ore,  especially  slime,  is 
violently  agitated  in  water,  with  addition  of  a 
quantity  of  sulphuric  acid  less  than  that  required 
to  separate  both  lead  and  zinc  sulphides  by  flota- 
tion, and  with  or  without  addition  of  a  frothing 
agent  such  as  eucalyptus  oil.  The  float  concentrate 
consists  mainly  of  lead  sulphide,  and  the  tailings 
may  be  subjected  sul^sequently  to  a  further  froth 
flotation  treatment  to  separate  the  zinc  sulphide. 
Instead  of  adding  the  acitl  during  the  flotation 
treatment,  the  ore  may  be  submitted  to  a  pre- 
liminary digestion  with  an  acid  solution,  (b)  The 
ore  is  violently  agitated  in  water,  with  addition  of 
a  predetermined  quantity  of  a  frothing  agent  .such 
as  eucalyptus  oil,  namely  the  quantity  required  to 
eftect  separation  of  the  lead  sulphide.  The  tailings 
may  be  subjected  subsequently  to  further  treat- 
ment, with  addition  of  more  of  the  frothing 
agent,  to  separate  the  zinc  sulphide.  Instead 
of  water,  a  neutral  or  alkaline  solution  of  salts, 
or  mineralised  water  obtained  from  underground 
workings,  may  be  used  as  specified  in  Eng.  Pat. 
11,939  of  1913  (this  J.,  1914,  698).— A.  S. 

Ore  separating  m/ichines.  H.  H.  Thompson, 
Aldridge,  Staffs.,  and  A.  E.  Davies,  Hockley 
Heath, Warwick.    Eng.  Pat.  21,119,  Oct.  17, 1914. 

The  separator  comprises  a  disc  armature  rotating 
adjacent  to  the  ore  carrier,  e.g.,  an  endless  band, 
and  to  stationary  magnet  pole  pieces,  the  arrange- 
ment being  such  that  the  armature  is  influenced 
by  at  least  two  pole  pieces  and  two  distinct  regions 
of  magnetic  influence  are  produced  on  opposite  sides 
of  the  disc.  Any  magnetic  particles  which  fail  to  be 
attracted  when  passing  the  flrst  region  are  separ- 
ated when  they  reach  the  second  region  of  influence. 
When  treating  materials  of  different  degrees  of 
magnetic  permeability,  the  armature  may  be 
disposed  at  an  angle  to  the  ore  carrier,  so  that  the 
magnetic  fields  at  the  opposite  sides  are  of  dilYerent 
strengths,  or  one  or  more  additional  armatures  may 
be  provided.  Means  are  provided  for  varying 
the  distance  of  the  armatures  from  the  ore  carrier 
and  from  the  pole  pieces. — A.  S. 

Ore- separating  process.  A.  J.  Moxham,  Wilmington, 
Del.  U.S.  Pat.  1,151,117,  Aug.  24,  1915.  Date 
of  appl.,  April  6,  1912  ;  renewed  Jan.  22,  1915. 

The  separate  particles  of  mixed  solids  of  different 
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specific  gravities  are  coated  with  a  material  so 
that  the  specific  gravities  are  reduced  to  such  an 
extent  that  the  coustitueuts  can  be  separated 
by  immersion  in  a  liquid  having  a  specific  gravity 
intermediate  between  the  reduced  specific  gravities 
of  the  solids.— T.  St. 

Electric  hcafing  for  metal  tcorkiug  [u-eldiiig].  The 
British  Thomson-Houston  Co.,  Ltd.,  London. 
From  Cxeneral  Electric  Co.,  Sclienectady,  N.Y., 
U.S.A.   Eng.  Pat.  19,942,  Sept.  IS,  1914". 

In  working  or  \velding  metals,  such  as  copper,  by 
the  electric  resistance  method,  tlie  portion  of  the 
work  being  heated  is  subjected  to  a  jet  of  cooling 
liquid,  e.g.,  water,  which  is  continued  after  the 
heating  current  is  cut  olf.  In  this  way  oxidation 
and  deleterious  altei-ation  of  stmcture  of  the  metal 
are  prevented. — A.  S. 

Zinc   tailings ;    Process  of   treating .      A.    0. 

Spencer,  Washington,  D.C.  U.S.  Pat.  1.150,897, 
Aug.  24,  1915.     Date  of  appL,  Apr.  22,   1909. 

Pulverised  ores  containing  calcareous  gangue, 
especially  taiUngs  from  ores  of  the  franklinite- 
willemite  type,  are  calcined  under  oxidising 
conditions,  at  a  temperature  sufficient  to  overburn 
the  lime  produced,  and  the  overburut  lime  is 
separated  from  the  accompanying  heavy  minerals. 

— F.  SODX. 

Alloy  and  process  of  producing  the  same.  J.  L. 
Brown,  Assignor  to  E.  R.  Cooper,  Baltimore, 
•Md.  U.S.  Pat.  1,151.160,  Aug.  24,  1915.  Date 
of  appl.,  Jan.  22,  1912. 

The  alloy  contains  60  to  90  "0  zirconium,  the  rest 
being  mainly  iron.  It  is  substantially  free  from 
oxides  and  metalloids,  and  is  malleable  and  ductile. 

— T.  St. 

Cuprous    sulphide;     Recovery    of from    ores. 

B.  F.  Bacon,  Pittsburgh,  Fa.,  Assignor  to 
Metals  Research  Co.,  New  York.  U.S.  Pats. 
(A)  1,151,234  and  (b)  1,151.235,  Aug.  24,  1915. 
Date  of  appl.,  Jan.  24,  1914. 

(a)  The  ore  is  leached  by  a  suitable  solvent  and 
the  copper  precipitated  from  the  hquor  by  hydrogen 
sulphide,  whereby  the  solvent  is  regenerated.  The 
cupric  sulphide,  is  reduced  to  cuprous  sulphide 
by  subjecting  it,  with  or  without  an  added  quantity 
of  free  sulphur  equivalent  to  one-half  of  the  sulphur 
in  the  cupric  sulphide,  to  the  action  of  a  hydro- 
carbon, the  hydrogen  sulphide  given  off  being  used 
to  precipitate  a  fresh  quantity  of  copper.  (B) 
Cupric  sulphide,  is  reduced  to  cuprous  sulphide  by 
means  of  a  boUing  hydrocarbon  in  a  reducing 
atmosphere. — W.  R.  S. ' 

Cuprous    sulphide;      Recovery     of from     ores 

and  the  like.  Metals  Research  C^o.,  New  York, 
and  R.  F.  Bacon.  Pittsburgh.  LT.S.A.  Eng.  Pat. 
143,  Jan.  4, 1915.  Under  Int.  Conv.,  Jan.  24, 1914. 

See  U.S.  Pat.  1,150,234  of  1915  ;  preceding. 
Reduction  of  the  cupric  to  cuprous  sulphide  is 
effected  at  a  temperature  not  above  500°  C.  with 
an  excess  of  hydrocarbon,  and  the  residual  hydro- 
carbon is  subsequently  recovered  by  distillation. 

Copper;    Metallurgy  of - 


R.  F.  Bacon,  Pitts- 
burgh, Pa.,  Assignor  to  Metals  Research  Co., 
New  York.  U.S.  Pat.  1.151,236,  Aug.  24,  1915. 
Date  of  appl.,  Mar.  20,  1915.  (See  also  preceding 
abstracts. ) 
A  CYCLE  of  operations  for  recovermg  copper  from 
solutions  consists  in  producing  hydrogen  sulphide 
from  hydrocarbons  and  sulphur,  and  precipitating 
the  copper  as  sulphide,  with  simultaneous  regenera- 
tion of  the  solvent,  by  means  of  a  part  of  the 
hydrogen  sulphide  ;  from  the  other  part  sulphur  is 
regenerated  Vjy  interaction  with  sulphur  dioxide  pro- 
duced by  roasting  the  copper  bulphide. — W.  R.  S. 


Copper  and  its  alloys  ;    Alloys  or  com,pounds  for 

improving .   C.  Vickers,  Niagara  Falls,  N.Y., 

Assignor  to  The  Titanium  Allov  Manufacturing 
Co.,  New  York.  U.S.  Pat.  l.lol,744,  Aug.  31, 
1915.     Date  of  appl.,  Jan.  S,  1913. 

An  alloy  of  copper,  titanium,  and  magnesium, 
in  proportions  decreasing  in  the  order  given. — A.  S. 

Tempering  metals  ;  Method  and  apparatus  for. — — . 
J.  A.  Dvblie.  Joliet,  111.  U.S.  Pat.  1.151.675, 
Aug.  31, '1915.  Date  of  appl.,  Sept.  21,  1914. 

The  apparatus  consists  of  an  inner  tank  containing 
oil,  surrounded  by  water  in  an  outer  tank.  The 
water  is  passed  through  coils  placed  in  the  oil  tank 
on  its  way  to  the  outer  tank,  and  oil  is  withdrawn 
from  the  hotter  portion  of  the  oil  tank,  forced  by 
a  pump  through  coils  immersed  in  the  water  in 
the  outer  tank,  and  back  to  the  cooler  part  of  the 
oil  tank. — A.  S. 

Waste  heat  of  smelters  and  kindred  plants  ;  Recover- 
ing the .   C.  Semmler,  Wiesbaden,  Germany. 

U.S.  Pat.  1.151,831,  Aug.  31,  1915.  Date  of 
appl.,  Dec.  9,  1913. 

A  LIQUID  heat -absorbing  medium  flows  from  the 
lower  part  of  a  heat-accumulator  and  is  forced 
by  a  pump  into  a  niimber  of  heat-yielding  devices 
receiving  heat  from  independent  sources.  The 
liquid  flows  back  to  the  upper  part  of  the  heat- 
accumulator  through  a  separate  conduit  provided, 
near  the  heat -accumulator,  with  a  check-valve 
to  prevent  vaporisation  of  the  heated  liquid  whilst 
passing  through  the  conduit. — A.  S. 

Manganese  steel;    Heat  treatment  of .     Poldi- 

hiitte  Tiegelguszstahlfabrik,  Vienna.  Eng.  Pat. 
12,011,Mayl5,1914.Under  Iut.Conv.,May  7,1913. 

See  Fi'.  Pat.  472,185  of  1914  ;    this  J.,  1915.  430. 

Steel ;  Treatment  of  — — .  A.  Hethey,  London. 
Eng.  Pat.  17.285,  .Tuly  21,  1914.  Under  Int. 
Conv.,  July  21,  1913. 

See  U.S.  Pat.  1,089,410  of  1914  ;  this  J.,  1914,  424. 

Ores  ;    Magnetic  separation  of .    B.  Schwerin, 

Frankfort,Germany.Eng.Pat.l9,313,Sept.l,1914. 
See  U.S.  Pat.  1,063,893  of  1913  ;  this  J.,  1913,  757. 

Sulphide    ores ;     Separation    of   mixed .       H. 

Lavers,  Surrey  Hills,  Victoria,  Assignor  to 
Minerals  Separation  American  Syndicate  (1913), 
Ltd.,  London.  U.S.  Pat.  1.142,821,  June  15,  1915. 
Date  of  appl..  May  28,  1914. 

See  Eng.  Pat.  16,302  of  1913  and  Fr.  Pat.  469,677 
of  1914  ;    this  J.,   1914,  869  ;    1915,  35. 

Metals ;      Electric     deposition     of by     fusion. 

A.  P.  Strohmenger.  Assignor  to  Slaughter  and 
Co.,  Ltd.,  London.  Re-issue  No.  13,970,  Aug.  24, 
1915  (date  of  appl..  Mar.  23,  1915),  of  U.S.  Pat. 
1,073,543,  Sept.  16,  1913. 

See  this  J.,  1913,  981. 

Zinc  ;    Arrangement  for  preventing  the  formation  of 

smoke    Ifumel    in    the    production    of .       A. 

Roitzheim.  Duisburg-Rohrort,  Germany.  U.S. 
Pat.  1.152.050,  Aug.  31,  1915.  Date  of  appl., 
Apr.   1,   1913. 

See  Ft.  Pat.  455,726  of  1913  ;   this  J.,  1913,  949. 

Galvanising  bath.  N.  K.  TurnbuU,  Manchester. 
U.S.Pat.  1.151,629,  Aug.  31,  1915.  Date  of  appl.. 
Feb.  17,  1915. 

See  Eng.  Pat.  5089  of  1914  ;    this  J.,  1915,  431. 

Foil,  bronze  foil,  and  metal  foil ;    Manufacture  of 

coloured .     C.     and    H.     Sturm,     Miinchen- 

Gladbach,  CJermanv.  U.S.  Pat.  1.152,060, 
Aug.  31,  1915.     Date  of  appl..  May  6,  1914. 

See  Eng.  Pat.  9384  of  1914  ;   this  J.,  1914,  869. 
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XL— ELECTRO-CHEMISTRY. 

SiU-er  ;    Anodic  iiolotliats  oj .     J.  II.  Reedy. 

Amor.   J.   .Sti.,    1S115,   40,  281—298. 

The  potontial  dilTeivnoe  which  must  exist  between 
a  metnl  nnil  a  solution  before  a  definite  action  can 
eominenee  is  termed  the  "  reaction  potential." 
and  is  best  determinoil  by  the  third-electrode 
method,  in  whidi  no  current  flows  in  the  subsidiary 
circuit,  thus  insuriii);  a  constant  potential  for  the 
reierence  elect  i-ode.  The  cell  containing  the 
electrolyte  is  subjected  to  a  gradually  increasing 
voltage,  and  a  curve  is  plotted  with  the  electrode 
potentials  as  abscissa^  and  the  corresponding 
curi-ent  strengths  as  ordinates.  For  polarisalile 
silver  electrodes,  where  the  prodxicts  of  the  reaction 
are  soluble,  the  point  of  greatest  curvature  on  the 
graph  may  be  taken  as  the  reaction  potential. 
A  large  number  of  electrolytes  show  the  same 
reaction  potential  {0-521  volt)  with  silver  anodes, 
regardless  of  their  concentration,  and  this  value  is 
interpreted  as  the  solution  potential  of  silver. 
Reaction  potentials  below  0-521  volt  appear  in 
cases  where  the  ions  give  up  their  electric  charges 
very  readily  and  are  deposited  on  the  silver  anode  ; 
these  deposition  potentials,  except  in  the  neigh- 
bourhood of  the  solution  potential  of  silver,  ai-e 
logarithmic  fimctions  of  the  dilution,  and  are 
higher  than  for  electrodes  of  bright  silver.  Certain 
electrolytes  show  two  reaction  potentials,  the  lower 
one  due  to  the  deposition  of  the  anion,  the  other 
(0-521  volt)  due  to  the  solution  of  the  silver. 
With  the  exception  of  copper  and  mercury,  the 
presence  of  cations  of  other  metals  has  no  effect 
on  the  reaction  potentials  tif  silver.  In  the  case 
of  the  cations  of  copper  and  mercury  the  solution 
potentials  are  abnormally  high,  possibly  owing 
to  the  formation  of  solid  solutions  with  silver, 
and  consequent  lowering  of  its  electrolytic  solution 
pressure. — W.  G.  C. 

Patents. 

Electrical  charge  of  a  diaphragm  for  processes 
depending  on  elcctro-ostnosis  ;  Method  of  in- 
fluencing the .    Cies.  fur  Elcktro-Osmose  m.b. 

H.,  Frankfort,  Germany.     Eng.  Pat.  21.189,  Oct. 
19,  19U.    Under  Int.  Conv.,  Nov.  0,  1913. 

Tete  working  charge  of  a  diaphragm  may  be 
altered  as  required  during  the  working  process, 
by  caiising  it  to  adsorb  a  suitable  material,  or  by 
ellmmating  previous  adsorptions  from  it. — B.  N. 

Treatment  of  materials  for  impregnating  [tatjning] 
them  elect  ro-ostnot  tea  ily.  Eng.  Pat.  10,8-19. 
See  XV. 


Xn.— FATS;    OILS;    WAXES. 

Patents. 

Liquids  [e.g.,  oils]  from  seeds  atui  the  like  ;  Appar- 
atus for  the  extraction  of .    A.  F.  Craig   and 

Co.,  and  F.  Morfitt,  Paisley.    Eng.  Pat.  21,3(30, 
Oct.  22,  1914. 

Presses  are  arranged  at  equidistance  round  a 
carriage  which  rotates  horizontally  and  conveys 
press-boxes  in  rotation  beneath  eat-h  press.  The 
carriage  consists,  preferably,  of  upper  anil  lower 
ring  frames,  each  with  an  upper  and  a  lower 
flange  ;  the  lower  flange  of  the  lower  frame 
rotates  on  rollers  or  the  like  in  a  channel  secured 
to  the  lower  part  of  the  press-frames. — C.  A.  Jl. 

Cottonseed  drier.  A.  B.  Carr,  Atlanta,  Ga.  Assignor 
to  The  Procter  and  Gamble  Co.,  Cincinnati, 
Ohio.  U.S.  Pat.  1,150,990,  Aug.  24,  1915. 
Date  of  appl.,  Jan.  5,  1914. 

The  seed  is  dried  in  vertical  racks  each  formed  by 
a  series  of  mutually  inclined  plates.     A  feed  roller 


with  pockets  in  its  periphery  rotates  between  the- 
two  bottom  plates  of  each  rack  ;  one  of  these 
plates,  which  is  pivoted,  is  held  normally  against 
the  roller,  but  is  free  to  swing  outwards  to  allow 
for  the  action  of  the  latter.— C.  A.  .M. 

Oils     or     fats  ;      Process     of     hjidrogenaling  - 


W.  1>.  I'ii-hardson.  Assignor  to  .Swift  and  Co., 
Chicago,  in.  11. S.  Pat.  1.151,045,  Aug.  24,  1015. 
Date  of  appl.,  Nov.  11,  1912. 

The  fat  is  mixed  with  nickel  or  other  catalytic 
metal  which  has  been  electrically  disintegi'afcd  in 
an  organic  liquid,  the  mixture  hydrogenated,  and 
the  nickel  separated  from  the  product. — C.  A.  M. 

Oils;     Treatment    of   mineral   and   vegetable . 

J.  J.  Hood  and  A.  Gordon  .Salamon,  London, 
Assignors  to  The  Oil  Refining  Improvements  Co., 
Ltd.,  Glasgow.  U.S.  Pat.  1,151,523,  Aug.  24, 
1915.     Date  of  appl.,  May  12,  1910. 

See  Eng.  Pats.  16,617  and  24,209  of  1908  ;  this  J., 
1909,  lOSl. 


Xffl,— PAINTS ;      PIGMENTS ;       VARNISHES  ; 
RESINS. 

Pontianak  (Jelutong)  rubber  resin.  C  Ellis  and 
A.  A.  Wells.  .T.  Ind.  Eng.  Chem.,  1915,  7,  747— 
750.    (See  also  this  J.,  1912.  35.) 

A  SAjrpi-E  of  crude  Pontianak  rubber  resin  melted 
at  126°  C.  and  contained  about  95%  of  unsaponifi- 
able  matter.  When  heated  above  its  melting 
point  (e.g.  to  204' — 316°  C),  acetic  acid  and  other 
volatile  products  were  evolved  and  the  product 
subsequently  melted  at  about  77° — 78°  C.  The 
melting  point  was  lowered  still  further  by  heating 
at  343°  Q.  under  a  reflux  condenser,  and  finally  a 
plastic  mass  was  obtained,  whilst  at  higher  tem- 
peratures destructive  distillation  took  place.  The 
iodine  value  of  the  resin  was  increased  by  heating 
and  the  product  was  somewhat  more  sohible  in 
organic  solvents  than  the  original  resin.  In 
general  the  best  solvent  is  benzol  ;  in  many  cases 
resin  is  deposited  from  the  solutions  on  standing. 
In  some  cases  the  solutions  give  frosted  films  and 
in  others  clear  films  when  dried  on  glass.  Films 
prepared  from  solutions  composed  of  equal  parts 
of  the  plastic  resin  and  heavy  benzine  were  scarcely 
affected  by  5%  caustic  soda  solution. — A.S. 

Patent. 

Pigment  and  making  the  same.  R.  Just,  Ludwigs- 
hafen,  and  F.  Eckhard.  Mannheim,  Assignors  to 
Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen, 
Germany.  U..S.  Pat.  1.150.863,  Aug.  24,  1915. 
Date  of  appl..  Oct.  22,  1912. 

See  Ger.  Pat.  200,428  of  1912  ;   this  J.,  1913,  705. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

Rubber  producers  in  the  temperate  zone  ;     Possible 

.     C.  P.   Fox.     Rubber  Industry,  London, 

1914,  395—398. 

.-Vmoxg  rubber-producing  plants  suitable  for  various 
sections  of  the  temperate  zone  the  following  are 
enumerated  : — Atrudylis  gunimifera,  S.  Europe  ; 
Euconimia  ulmoides  ("  Chinese  Rubber  Tree  "), 
N.  China;  Asclcpias  eornuli  (Milkweed),  U.S.A.; 
Apocijnum  cannabinum  (Indian  hemp),  U.S.A.; 
Souchus  (Sow  Thistle)  ;  Laeluca  Canadensis  and  L. 
rirosa  (Wild  lettuce)  :  Parlhcnium  argentuturii 
(Guayule)  ;  Actinella  Richardsonii  (Pingue),  New 
Mexico  and  S.  Colorado  ;  a  Parlhcnium  (Mariola)  ; 
"  Nevada  Greasewood  "  ;  a  Composita  ("  Strockles 
Rubber    Bush");      an    Euphorbia     (Candelilla)  ; 
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Ficus  elaslica  and  F.  aurca,  S.  Florida  ;  Bumelia 
laniu/ino.ia  (Texas  "  Stretchberry  ")  ;  Euphorbia 
trianyiifolia  (Hedge  Spurge),  yielding  "  Cuban 
Rubber."  Of  the  above  only  the  Guayule  and  the 
Pingue  have  so  far  been  found  to  contain  enough 
rubber  to  ensure  profitable  working.  The 
remainder  may  be  improved  by  careful  selection 
and  cultivation. — E.  W.  L. 

Pontianac  (JeVutong)  rubber  resin.    EUis  and  Wells. 
See  XIII. 

Patents. 
Caoutchouc  ;     Manufacture   of  synthetic- 


Heinemann,  Loiidon.  Eng.  Pat.  15,572,  June  29, 
1914.  Addition  to  Eng.  Pat.  18,506,  Aug.  12, 
1912  (this  J.,  1913,  1022). 

Methyl  acetat«  may  be  used  in  place  of  ethyl 
acetate  as  an  addition  to  isoprene  or  polymerised 
isoprene  for  the  purpose  of  precipitating"  the  real 
caoutchouc  whilst  retaining  in  solution  other 
caoutchouc-Uke  substances. — E.  W.  Ij. 

Rubber-coated  fibrous  materials  ;    Machines  for  the 

manufacture  of .     J.  W.  H.   Hew  and  The 

Azulay  Syndicate,  Ltd.,  London.  Eng.  Pat. 
19,142,  Aug.  27,   1914. 

After  being  coated  in  the  usual  way,  the  material 
is  carried  through  a  drying  chamber  on  a  belt  or 
band  conveyor  in  contact  with  heating  pipes, 
so  that  the  solvent  is  removed  readUv  and  the 
material  dried  thoroughly.  The  dried  material 
is  wound  on  a  bobbin  driven  from  the  belt-con- 
veyor spindle.  The  machine  is  specially  suited  for 
very  thin  strips  of  material. — R.  G.  P. 

Latex;     Treatment    [coagulation']    of— .       S.    C. 

Davidson,  Belfast.  Eng.  Pat.  22,138,  Nov.  0, 1014. 
A  SOLUTION  of  1  part  of  sodium  thiosulphate  in 
16  parts  of  "  alkalised  cresol  "  (see  this  J.,  1914, 
758)  is  stirred  into  Hevea  latex  in  the  proportion 
of  from  1  to  5%.  Usually  the  solution  is  diluted 
considerably,  ^ith  hot  or  cold  water,  before  addition 
to  the  latex.  The  latex  is  allowed  to  stand  for 
about  24  hours  and  then  coagulated  bv  m<'ans  of 
a  1 — 2°o  solution  of  sulphuric  acid,'  added  in 
quantity  about  equal  to  that  of  the  original  latex. 
Other  acids,  such  as  acetic,  trichloroacetic,  and 
hydrochloric,  ra&y  also  be  used.  The  sulphur 
dioxide  evolved  on  addition  of  the  coagulant  has  a 
preservative  and  sterilising  action  on  the  rubber. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907 
to  Eng.  Pats.  25,256  of  1911,  and  16,352  of  1912  : 
this  J.,  1913,  98,  876.)— E.  W.  L. 

Rubier  latex  ;  Process  of  treating  and  handling 


S.Milne.Edinburgh.  Eng.Pat.24,680,Dec.2S.1914. 
Rubber  latex  is  rendered  suitable  for  storage  or 
shipment  by  the  evaporation  of  water  in  quantity 
insufficient  to  cause  coagulation.  The  concen- 
trated latex  is  suitable  subsequently  for  various 
manufacturing  purposes  aft«r  the  addition  of 
water.  The  latex  is  evaporated  either  in  open 
vessels  or  in  vacuo,  and  the  concentrated  latex 
njay  be  heated  or  treated  with  preservatives  to 
prevent  decay  ;    it  is  stored  in  air-tight  containers. 

— R.  G.  P. 

Compositions   of  matter    [rubber   substitutes,    etc.] ; 

Process    of  manufacturing .       W.    Plinatus, 

Paris.    Eng.  Pat.  12,143,  May  24,  1913. 

See  Fr.  Pat.  465,047  of  1913  ;    this  J.,  1914,  558. 

Elastic  substances;    Manufacture  of .     F.  "W. 

Herbold,  Assignor  to  W.  E.  Reeser,  Amsterdam, 
Netherlands.  U.S.  Pat,  1,151,948,  Aug.  31,  1915. 
Date  of  appl.,  Dec.  16,  1912. 

See  Eng.  Pat.  25,912  of  1912  ;    tliis  J.,  1913,  615. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Tanning  materials  ;  Extraction  of and  deter- 
mination of  water-soluble  matter  in  leather.  E. 
Nihoul.    Collegium  (London),  1915,  233 — 236. 

The  use  of  pressure  in  extraction  is  condemned 
both  on  theoretical  and  practical  grounds.  Samples 
of  leathers  were  extracted  by  the  Procter  and  Koch 
methods,  the  figures  showing  that  soluble  matter 
is  much  more  quickly  extracted  without  the  use 
of  pressure,  and  that  non-tannins  are  more  easily 
extracted  than  tannins.  To  obtain  correct  results 
it  is  necessary  to  use  more  than  1  litre  of  water,  or 
to  allow  a  longer  time  for  the  litre  of  water  to 
percolate  through  the  material  than  recommended 
by  Paessler,  or  to  heat  gently  during  the  operation 
in  order  to  facilitate  the  solution  of  the  difficultly 
soluble  tannins  ;  in  no  case  is  the  use  of  increased 
pressure  permissible.  It  is  recommended  that 
the  height  of  the  column  of  material  to  be  extracted, 
in  the  extraction  vessel,  should  be  IJ  times  its 
diameter,  and  that  Procter's  extraction  apparatus 
should  be  connected  with  a  constant-feed  device 
so  as  to  render  its  operation  continuous. — F.  C.  T. 

Tanning  industry  of  the  Philippines.    J.  Roy.  Soc 
Arts,  1915,   63,  921. 

An  effort  is  being  made  to  stimulate  and  develop 
the  leather  industry  in  the  Philippine  Islands. 
About  18,000  skins  are  tanned  annually  in  the 
islands.  The  leather  produced  is  manufactured 
into  slippers  and  shoes  of  the  lower  grades.  The 
value  put  upon  this  annual  output  of  the  tanneries 
is  about  £30,000.  The  125  tanneries  are  scattered 
through  various  provinces.  The  tanning  is  poorly 
done  and  the  skins  are  poorly  selected.  The  Bureau 
of  Science  recommends  that  four  months  be 
devoted  to  the  tanning  process.  The  process 
proposed  is  to  immerse  the  skins  first  in  a  solution 
containing  about  0-5%  ol  tannin  and  pass  them 
gradually  to  baths  of  stronger  solutions,  the  last 
solutions  containing  10  to  15%  of  tannin.  The 
present  practice  is  generally  to  immerse  the  skins 
in  a  strong  solution  at  first  and  allow  them  to 
remain  only  four  or  six  weeks.  The  result  is 
preserved  skins  rather  than  leather. 

The  Philippines  are  rich  in  tanning  materials, 
which,  properly  employed,  would  make  locally 
produced  leather  not  only  of  the  highest  class,  but 
also  cheaper  than  that  produced  elsewhere.  The 
mangroves,  which  abound  in  different  parts  of  the 
islands,  and  the  camanchile  tree  {Pithecolobium 
dulce)  which  grows  in  great  abundance  in  the 
Philippines,  furnish  a  large  percentage  of  tannin. 
The  fresh  bark  of  these  contains  oft«n  15  to  25  °o 
tannin,  but  as  a  rule  no  more  than  10%  is  utilised. 
The  cost  of  100  kilos,  of  camanchile  bark  is  24s.  ; 
about  40  to  50  kilos,  of  bark  is  needed  to  tan  a 
hide  that  in  finished  form  should  be  worth  £3,  but 
because  of  its  poor  quality  the  leather  turned  out 
is  worth  only  about  £2. 

Investigation  of  the  present  system  reveals  great 
wastage.  In  one  tannery  1,500,000  lb.  of  bark 
was  used,  but  it  was  found  that  only  40  %  of 
the  tannin  was  utilised.  Again,  a  poor  qnaUty 
of  lime  is  used  for  depilation,  insufficient  care 
is  exercised  in  the  washing  process,  and  the 
tanned  product  is  dried  too  rapidly. 


Patents. 

Treatment  of  materials  for  impregnating  [tanning] 
them  electro-osmotically.  Ges.  f.  Elektro-Osmose, 
Frankfort,  Germany.  Eng.  Pat.  19,849,  Sept.  16, 
1914.    Under  Int.  Conv.,'Sept.  19,  1913. 

Hide  is  tanned  by  electro-osmosis  by  utilising 
the  material  to  be  treated  as  a  partition,  without 
fitting  it  tightly  to  the  walls,  to  divide  the  space 


V«L  XZXIT.,  Ha.  19.1 


Ok  XVI.— SOILS;   FERT1L18RM. 


1011 


hetwi-oii  suitable  (liaphraxiiis.  tlir  lalti-r  licinj;  nh 
sflpclod  (hat  du'  nrtiv<'  I'liiisliliii'iils  cmiiiioI 
miK'"«l<"  t  lirimftli  ( ln-tii.  vvlKTcas  siilislanci-s  alTfil  jn;; 
the  oNiiiotic  artiiin  viiitax oiiinhly  pass  tliroii^'li  aixl 
art'  scpaialril  fiom  tlir  li<|iii(l.  ( 'iiiin(  ii\iiiitN 
wtiirh  iiindfr  iii'  il<"la\  tin'  proci'.ss.  aii'  ri'ini>\i(l 
(itmi  the  hiilfs  <ir  skins  elet'lm-osiiiotically  l)y  <l<'- 
adsoiption.  Iieforc  tlw  aitiial  tannine.  Dining 
Ireatnifiit ,  I  lie  liidi-s  oi-  skins  arc  causco  !<>  acipiiri' 
aiitoniatiially  a  poti'niial  snilalilc  riii-  Ihr  laniiiii)^ 
suhotanii's  used:  willi  tannin,  tliis  must  }><•  of 
an  plcilioposit.ivf  iliaiactiT.  and  \vi(li  clii'oniiiini 
•  ornponnds  elect ronejjativc.      1{.  N. 

Tunning  proreis.  W.  S.  Hliaw.  Bovnc  Citv.  Mich. 
U.S.  Pat.  1.140.21)8.  An^'.  HI,  i«l.'>.  Date  of 
appl..  Sept.  1(1.  litll. 

Hll>Ks  arc  ininici'scd  in  a  tanning  solution  (which 
may  i>c  weak  at  flrsi  and  in(rc«sc<l  in  si  length 
suhwcqiicntly ).  and  I  he  liijuid  is  caused  to  hoil 
under  redui-ed  pressiuc  at  a  Icmpcratuic  (nol 
higher  than  75  K. )  sutticienfly  low  not.  to  injure 
the  hides.  When  the  hides  arc  partially  tanned. 
the  air  pres.siire  and  temperature  are  ^radualh 
increased  until  the  tanning  is  completed.  (Com- 
pai-e  Kng.  Pat.  L'ti.040  of  l!H)!»  and  i;..S.  Pat. 
l,0fl.").l«8;     this  . I.,    1010.    IJItl;     HH;f.   7«M.) 

— E.  W.  L. 

[.fnlhrr-honril  :  I'rorfHS  for  priidHi-inif  slork  fur 
lealher-boarri.  and —  .  A.  I<.  t'lapp,  Hraintree. 
Ma,s«i.,  Assignor  to  Hide-Ite  Leather  Co..  l<ost4)M. 
Mass.  I'.H.  Pat.  I,1.52.2(tl,  Aug.  :!1,  l!»l.").  Date 
of  appl..  l>ec.   i:t.  lilin. 

.'HitH.'K  for  leather-hoard  is  pi-epared  hy  mixing' 
a  colloidal  substance  with  an  inherently-waler- 
repelling  substance,  emulsifying  the  mixture  with 
an  alkali,  precipitating  with  a  "  salt  of  alum." 
and  di«tri'>uting  the  non-nlkniine  piecipitale 
through  a  mass  of  liliro\is  leather  pulp  having  an 
acid  reaction.      H.  *•.  P. 


XVI.— SOILS;  FERTILISERS.  i 

Mpi  lifiiiiriil  iiiifilf/xiH  [i>f  Hoiln]  ;    l\fffil  itf  rlianijes  in    I 

thr  rimoHity  of  iriUer  on  Ihr  rvsulta  of  the at    i 

raryinii    Irmpiratures.       (i.    W.    Kobiasoiu       .1. 
Agric.   Sci.,    l!tI.->,    7,    1 J2— 143. 

Whkx  .samples  of  a  mixture  of  ignited  silt  and  ' 
line  sand  were  separat«<l  liy  .sedimentation  at 
different  t^-mperatures,  it  was  found  that  the  w<-i!.'hl 
of  sand  deposited  irK-rca-sed  nilh  the  tempera- 
ture, owing  to  the  alteration  in  viscosity  of  the 
water  used.  It  is  therefore  lecommended  thai 
the  operation  shoidd  be  performed  at  a  constant 
temperature,   «■.</.,    12' — 14^  C. — E.  H.  T. 

Soil  ;     Kffirl   of  i/rin(liii</   Ihr    -  -  -   on    IIh   rritrliim 
\linir  rrri)iimnriil\  1)1/  Ihr    f'rilih   nirlhoil.      P.    K. 
Bl-own  and  M.  W .  .lohnson.    .J.  Iiid.  Kng.  Chetn.. 
191.-.,    7,   77<i-  777. 
WllKN  acid  soils  are  grouml  befoi-e  being  lesteil  l>\ 
the  Veitch  method  (this  J.,  I!M)4,  7(52),  the  a<ridity 
diminishes   aiul    frequently    the  reaction  b<-comes 
ba»i<-,    probably   owing   to   hydrolysis   of   silicates. 
The  effect  proilured  by  grinding  depends  upon  the 
ajnount  of  sand  present  and   is  greater  in  coarse   , 
nandy  soils  than  in  fine  sands.      .\.  S.  I 

Hnmim  ;      I'.ffrrl    of   rrinoring    Ihr    Hohihic on 

Ihr  iirotlu'lirrncsa  of  a  soil.     \V.  Weir.    J.  Agric. 
.Sci.,  1  «!.->.  7,  24ti— 253. 

Thk  soluble  humus  in  an  allotment  soil  and  in  a 
typical  loam  field  soil  was  removetl  by  extraction 
with  2"'„  <-austic  soda  solution,  after  the  bases 
had  been  extract^-d  previously  with  A'/5  liydro-  J 
chloric  acid.  By  this  treatment  the  nitrogen 
content.s  of   the  ffcils  were  reduced   by   4:jlj  and 


■1 1-2%  respectively.  Both  extrm-ted  and  untreated 
soils  weie  then  used  in  pot  cullin-c  experiments, 
chalk  lu'ing  ailded  to  replace  the  carbonate's 
ienio\  ed  by  the  acid  t  I'eat  nii'nl ,  an<l  I  grm.  of 
iMono-potassium  phosphate  I.eing  givi-n  to  each 
|>ot  (lapacity  HI  kilos.);  in  each  <ase  the  soil 
was  mixed  with  sand.  Wheat  grown  on  the 
extracted  soils  gave  a  heavier  crop  anil  contained 
niori!  nitrogen  than  that  grown  on  the  untreated 
soils.  Mustard  was  then  grown  in  the  same  soils, 
l)U(  with  the  exception  of  (he  unlri-atcd  field  soil, 
the  clops  wi'rc  a  failuri-.  With  r>c,  as  a  thiril 
croi(,  tb(^  results  were  similar  to  ihosir  obtained 
willi  the  wheat.  .Mustard  was  then  grown  again 
and  with  better  results,  except  for  the  extracted 
field  .soil,  which  was  a  complete  failure  ;  the 
extracted  allotment  soil  gave  a  slightly  better  iTop 
I  ban  the  unt  real  I'd.  In  five'  out  of  the  eight  clops, 
moi-e  nitrogen  nas  taken  uji  fioni  t  he  extra(U;d 
than  from  the  untreated  soils.  In  another  series 
wheat  wius  grown  on  tlii'  sami'  soils  but  from 
uhii'h  about  5%  less  nitrogi'n  had  ber-n  removed. 
The  yields  were  poor  ;  the  untreattMl  allotment 
soil  did  better  than  the  ('xtractcid,  but  the  reverse 
was  the  case  with  the  (ield  soil.  ;i,ltliougli  in  both 
cases  the  plants  growing  in  the  extracted  soils 
had  a  mori;  healthy  apj)earance.  The  addition 
of  0-5 ';„  of  untreated  soil  to  the  extriu't('<l  soils 
in  order  Ixj  replace  the  bacterial  flora  did  not 
influence  the  residts.  The  removal  of  soluble 
lunnus  caused  the  ammonia  (o  incrt'ase  and  the 
nitrates  to  diminish.  It  is  concluded  (hat  the, 
absence  of  soluble  liumus  did  not  diminisli  the 
productivity  of  tin'  soils  used.      K.  II.  T. 

I'olonh  :  iln  dinlrilmlion,  cmnnw.rrUd  noKrrra,  and 
tii/ririilhirol  viilnr.  A.  Smetham.  J.  Royal 
liancashire  Agiii'.  Hoc.,  1915.    [Ileprint.J 

AiTKi!    re\  iew  ing    briefly   the    firesent   commercial 
-ources   and    pf>ssible   new    sources   of   potash  salts 
(compare  Cresswell.  this  .J..   1915,  :{H7  ;    also  1015, 
!)5S),    the   author   shows   that,    so   far   a.s   can    be 
estimated,   there   is   upwards   of   it.OOO.OOO   (oris   of 
"available"  potash   (K/»)  in  (he  t«()  nine  inches 
of    the    cultivated    soil    of    the    United    Kingdom, 
ami   hence,   if   it  were   m.t    for    the    special    needs 
of  certain  soils  and  the  requirements  of  partieulai- 
crops,    the    quantity    of     potash     import<;d     from 
(ii'miaiiy     (:!2,(l()0     ions)    could     be    regarded     as 
negligible.      It    is   e.stim.ated    that   the   stocks   and 
gains  of  potash  (K^O)  in  llii'   United  Kingdom  In 
l!li:i  were  :     -A\ailable  potash  in  soils,  9,CK»0,000  ; 
potash  in  crops,  l.OOO.OtfO  ;    in  imported  Htv<\»  and 
oil  cakes,  2.5,009  ;    in  imported  corn.  et<'.,  34,000  ; 
ini|K)rled  from  Geiinany,  32,000  ;   total,  10,001, OttO 
(ons.     The    losses    aie   estimated    as  : — Potash    in 
crops  from  arable  land,  KO,00f»  ;    in  produce  (meat, 
milk,    etc.)    from    permanent    grass    lanil,    22,400  ; 
total,    102,400   toRs.      It  would   appear,   therefore, 
that   the    temporary   suppression   of   the    Oernian 
imports   should    have    but    little    efTei-t    upon    the 
agricultural  production  of  the  country  as  a  whole. 
l''or  those  soils  and   crops  which   benefit  most  by 
a  free  supply  of  potash,  (he  following  measures  are 
leionimended     as     afToifling    a     more     economical 
method  of  meeting/  the  present  deficiency  of  potaah 
fertilisers  than  attempts  to  procure  the  necessary 
supplies     from     .seaweed,     hedge     clippings,     etc. 
(I)  Deepi-r  and  better  cultivation,  to  render  avail- 
alile    (he   jjotash    in    the   sulisoil.      (2)    Purchase   ot 
feefling  stuffs  :    (be  annual  nAerage  loss  of  po1a.sh 
from  aratde  land  in  (lie  crops  sold  is  less  than  9  1V>. 
per  a<,re,  and  this  amount  couhl  Ix-  replaced  by  the 
purchase  of  4  cwl.  of  decorticated  cottonseed  cake. 
(3)    Conservation    of    farm    manure.      (4)    Use    of 
soilium  nitrate  :    apart   from  its  value  as  a  nitro- 
genous fertiliser  it   tends  to  in<Tease  the  amount 
of    available    pol.nsh.      (5)    I/iniing    tli<'    soil,     (fl) 
l/iberal   use   of   other  .irtificial   fertilisers   in  order 
t'j    induce    greater    root    development    and    thu« 
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permit  of  a  greater  absorption  of  the  available 
potash  of  the  soil.  (See  also  BusseU.  this  J., 
1915,  915.)— A.  S. 

Manures  ;  Influeitce  of  — ■ —  on  crop  and  soil  of 
permanent  meadow.  C.  Crowther  and  A.  G. 
Ruston.     J.  Agiic.  Sci.,  1915,  7,  197 — 218. 

BxPERiMENTAL  work  on  a  light  loam  soil  in  a 
district  of  medium  rainfall  showed  that  it 
was  more  economical  to  dung  the  land  biennially 
than  annually,  especially  if  artificial  fertUisere 
(including  sodium  nitrate)  were  applied  in  the 
intervening  year  ;  and  that  the  biennial  dressing 
of  dung  was  better  than  the  application  of  a 
complete  artificial  manure.  Owing  to  the  lack 
of  Ume  in  the  soil,  hay  gi-ew  much  better  with 
sodium  nitrate  than  with  ammoniiuii  sulphate, 
the  continued  apphcation  of  wliich  proved  very 
detrimental.  The  persistent  manurings  caused 
changes  in  the  botanical  nat\ire  and  the  chemical 
composition  of  the  herbage,  in  the  power  of  the 
soil  to  provide  plant  food,  and  in  the  bacterial 
activity.  The  hay  grown  on  dunged  soil  had 
apparently  a  l^etter  food  value  than  that  grown 
on  land  dressed  with  artificial  fertilisers.  As  the 
rate  of  ammonia  production  is  a  better  indication 
of  the  soil's  activity  than  the  total  output  over  a 
long  period,  it  is  recommended  that  ammonia 
determinations  be  made  at  short  intervals,  e.g., 
every  12  hours. — E.  H.  T. 

Bacterised  peat  as  fertiliser.      W.   B.    Bottomlev- 
Brit.  Assoc,  1915. 

Experiments  with  auximones  from  bacterised 
peat  (this  J.,  1915,  881)  at  Kew  Gardens  and 
in  the  Lea  Valley  have  given  some  remarkable 
results.  Plants  apparently  dying  have  been 
restored  to  normal  and  more  than  normal  growth. 
Pour  potato  sets,  weighing  a  few  ounces  in  all, 
placed  in  a  small  box  of  moss  fitter,  and  watered 
once  a  week  with  the  extract  from  bacterised  peat, 
produced  3  lb.  of  potatoes  in  eight  weeks.  Forty 
runner-bean  plants  yielded  a  Ijushel  and  a  halt  of 
beans  weekly.  The  best  twelve  of  a  numlier  of 
radishes  grown  vnt\\  ordinary  manure  ^\cighed 
Sfoz.,  whilst  the  second  best  dozen  of  others 
treated  with  bacterised  peat  weighed  5Joz.  One 
tomato  plant  had  16  lb.  of  fruit  upon  it  at  one 
time.  At  the  experimental  station  in  the  Lea 
Valley  eighteen  cucumber  plants  treated  with  a 
complete  manure  of  well-rotted  dung  and  lione 
meal  yielded  4  cwt.  1  qr.  8  lb.  of  fruit.  Eighteen 
others,  grown  in  nine  parts  of  ordinary  soU  mixed 
with  one  of  bacterised  peat,  gave  5  cwt.  3  qr.  of 
fruit,  of  which  71  lb.  was  sent  to  market  before 
a  single  cucumlier  was  ready  from  the  other 
crop.  The  bact«rised  peat  can'  be  produced  for  a 
few  pounds  a  ton,  and  will  probably  be  put  on  the 
market  within  the  next  few  mon'tlis.  (See  also 
this  J.,  1913,  878,  919,  920  ;   1914,  366,  975.) 

Patents. 
Mono-ammonium     phosphate  ;      Process     of,     and 

apparatus   for,   nuiking .      F.   S.   Washburn 

Nashville.  Tenn.  U.S.  Pats.  1,142.068,  June  s' 
1915.  and  1,151,074,  Aug.  24,  1915.  Dates  of 
appl.,  Aug.  3,  1914  and  Apr.  8,  1915. 

FiNET.Y  gi'ound  phosphatic  rock  is  treated  ivith  a 
slight  excess  of  sulphiu-ic  acid,  and  the  crude 
phosphoric  acid  solution  is  pa^ssed  through  a  filter- 
press  into  a  heating  tank,  and  thence  into  two 
successive  towers  packed  with  bricks.  In  the  first 
tower  tlie  acid  is  subjected  to  the  action  of  ammonia 
and  steam  so  that  principally  di-amnionium  phos- 
phate is  formed,  the  waste  heat  being  utilLsod  in 
the  heating  tank.  Into  the  second  tower,  which 
serves  to  collect  the  ammonia  escaping  from  the 
first,  a  large  amount  of  phosphoric  arid  is  passed. 
The  solution  is  then  led  into  an  adji^sting  tank 
where  sufficient  phosphoric  acid  is  added  to  convert 


any  di-  into  mono-ammonium  phosphate  ;   methyl 

orange  is  used  as  indicator  and  phosphoric  acid  is 
added  until  the  solution  is  slightly  acid.  The 
solution  is  evaporated  in  a  multiple  effect 
apparatus  until  it  contains  10  %  of  water,  and  is 
discharged  at  a  temperature  of  about  112°  C.  into 
highly  exhausted  receivers,  whereby  a  granular 
product  sufficiently  dry  (3 — -4%  HjO)  for  mixing 
with  most  fertilisers  is  obtained.  The  salt  can  then 
be  completely  dried  in  an  ordinary  dryer  without 
any  danger  of  adhesion  to  the  side  walls. — E.  H.  T. 

Fertiliser  material  and  process  of  producing  the 
same.  F.  S.  Washburn,  Nashville,  Tenn.  U.S. 
Pat.  1,151,633,  Aug.  31,  1915.  Date  of  appl., 
Apr.  16,  1915. 

A  SOLUTION  of  mono-ammonium  phosphate  is 
evaporated  in  the  manner  described  in  the  preceding 
abstract,  so  that  the  phosphate  is  obtained  as  a 
porous,  dry,  granular  mass,  somewhat  resembling 
pumice  stone. — E.  H.  T. 

Alkali  compounds  useful  for  fertilising  ;   Process  of 

obtaining .     T.  L.  WUlson  and  M.  M.  Haft'; 

Ottawa,  Assignors  to  Southern  Investment  Co. 
of  Canada,  Montreal,  Canada.  U.S.  Pat.1,144,405, 
June  29,  1915.    Date  of  appL,  Dec.  18,  1911. 

A  MINERAL  containing  an  alkaU — e.g.,  a  potash 
mineral,  or  a  potassium  magnesium  mineral — is 
heated  to  fusion  with  a  compound  of  an  alkaline 
earth,  such  as  calcium  phosphate.  The  fused  pro- 
duct is  pulverised,  suspended  in  water,  and  sulphur 
dioxide  passed  through,  the  potash  and  phosphoric 
acid  being  recovered  by  evaporation  of  the  resulting 
solution. — E.  H.  T. 

Seeds  ;    Treatment  of [before  sowing).   C.  E.  de 

Wolf,  London,  and  H.  E.  Fry,  Godmanstone, 
Dorset.    Eng.  Pat.  21,888,  Nov.  2,  1914. 

To  render  seeds  (particularly  cereal  and  cotton 
seeds)  more  productive  and  to  protect  them  from 
insects  and  birds,  they  are  steeped  in  a  solution  or 
suspension  of  an  organic  or  chemical  manure 
(including  in  this  term  zinc  salts  and  mineral  acids) 
and  a  salt  of  iron,  or  of  sodium  chloride,  nitrolim, 
nitrate  of  lime,  nitric  acid,  or  nitrous  acid,  to 
which  a  salt  of  iron  may  be  added,  and  afterwards 
are  sprayed  with  petroleum  or  benzoline.  Good 
results  are  obtained,  for  example,  by  steeping 
wheat  seeds  for  4  hours,  or  seeds  of  barley,  oats, 
or  maize  for  6  hours,  in  a  liquid  containing  10% 
of  sodium  chloride  and  2  %  of  ferric  chloride,  or 
15%  of  sodium  nitrate  and  1%  of  ferric  chloride, 
or  15%  of  nitrate  of  lime  alone,  and  afterwards 
spraying  them  in  a  thin  layer  with  about  1  quart 
of  petroleum  or  benzoline  per  bushel.  After  12 — 18 
hours  the  seeds  are  ready  for  sowing. — J.  H.  L. 


XVn.— SUGARS;  STARCHES;  GUMS. 

Beetroot ;    Influence  of  stripping  the  leaves  of  the 

"upon  its  weight  and  composition.    H.  Pellet. 

Bidl.  Assoc.  Chim.  Sucr.,  1915,  32,  174 — 179. 

Experiments  recently  made  at  the  Rovigo  (Italy) 
experimental  station  by  Munerati,  Mezzadroli,  and 
Zapparoli,  show  that  stripping  the  leaves  of  the 
beetroot,  even  repeatedly,  has  practically  no 
influence  upon  the  weight  of  the  beet.  On  the 
other  hand  the  composition  of  the  root  is  adversely 
affected.  A  single  stripping  diminishes  the  sucrose 
content  by  about  9  %,  while  several  strippings  may 
cause  a  loss  of  35  %  of  the  sucrose.  At  the  same 
time  there  is  a  considerable  diminution  in  the 
purity  of  the  juice,  largely  owing  to  the  increase 
of  reducing  sugars. — J.  P.  O. 

Beetroot ;    Relation  between  the  sucrose  content  and 

the  weight  of  the .     H.  Pellet.     Bull.  Assoc. 

Chim.  Sucr.,  1915,  32,  179—182. 

Recent     work     of     Munerati,     Blezzadroli,     and 
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Zapparoli  has  shown  that  there  is  no  relationship 
between  the  sucrose  cont<'nt  and  tlie  wei^lit  of  the 
sugar  heet.  Moreover,  the  autlior's  own  experi- 
ments indicate  that  l)eets  having  the  same  sucrose 
content  luit  possessing  suili  extreme  dilTerences 
of  wciglit  as  50,  150,  300,  500,  800,  and  1200  grras. 
may  be  grown  on  the  same  field  from  the  same 
seed.— J.  1>.  O. 

licrtrool ;    Presence  of  reducimj  sw/rirs  in  the  stalk 

of  the •.    H.Colin.    Bull.  Assoc.  Ctiim.  Sucr., 

1915.32,150—158.  (See  also  this  J., 1911,  1217.) 

Stalk.s  of  freshly  pulled  beetroots  divided  into 
minute  particle.s,  were  boiled  in  95°,,,  alcoliol 
in  presence  of  sodium  carl)onate  for  sotne 
minutes,  then  poimdcd  in  a  mortar,  and  the 
alcoholic  extraction  continued.  After  mixing 
together,  the  extracts  were  concentrated  in  vacuo. 
defecated  with  norm.Tl  lead  acetate,  the  excess  of 
lead  removed  with  sulphuric  acid,  and  the  excess  of 
acid  neutralised  witli  sodium  carbonate.  This 
clarified  liquid  was  examined  polarimetrically,  or 
by  the  copper  reduction  method,  preferably  \ising 
Bertrand's  permanganate  modification  (this  J., 
1907,  00).  Operating  in  this  way,  the  author  has 
arrived  at  the  following  conclusions  :  (1)  In  the 
stalks  of  beetroot  plants  of  the  firet  year,  reducing 
sugars  may  constantly  be  found,  the  amount 
increasing  as  the  root  develops.  (2)  The  reducing 
sugars  are  less  concentrated  in  the  middle  than 
elsewhere  in  the  stalk.  (3)  Dvu'ing  the  period  of 
rest,  the  proportion  of  reducing  sugars  to  sucrose 
increases  somewhat,  though  almost  all  the  sugar 
remains  in  the  state  of  sucrose.  (4)  In  the  second 
year  the  amount  of  the  reducing  sugars  is  always 
greater  than  in  the  first.  It  remains  undecided 
whether  the  reducing  sugars  originate  from  the 
hydrolysis  of  sucrose,  or  whether  they  remain 
after  the  polymerisation  of  invert  sugar  in  the 
tissues  of  the  stalk. — J.  P.  O. 

Sucrose;    Elaboration    of in   the  beetroot.     H. 

Pellet.  Bull.Assoc.Chim.  Sucr.,1915,  32,159—165. 

In  ihe  leaves  of  the  beet  the  quantity  of  sucrose 
present  is  often  very  small,  and  cannot  account 
lor  the  formation  of  all  tlie  sucrose  in  the  root. 
As  a  rule  the  amount  of  sucrose  disappearing 
from  the  leaves  in  the  night  is  slight,  though  there 
is  an  appreciable  diminution  in  the  amount  of 
reducing  sugars  ;  but  diuing  the  day  (and 
especially  in  the  morning)  there  is  a  very  large 
diminution  of  reducing  sugars,  and  the  svmi  of  the 
reducing  sugars  and  sucrose  then  disappearing 
is  approximat<"ly  erpial  to  the  increa.se  of  sucrose 
in  the  root.  VVitli  Colin  the  author  is  of  the 
opinion  tliat  in  studying  the  nature  of  the  carlio- 
hydr.ates  passing  from  I  lie  leaves  to  tlu"  root,  it  is 
the  leaf-.stalk  (dose  to  the  neck)  that  must  \n\ 
examined.  The  leaf-stalk  always  contains  ;i 
great<>r  proportion  of  reducing  sugars  than  sucrose, 
and  hence  it  would  appear  that  both  reducing 
sugars  and  sucrose  pass  into  the  root,  where  the 
former  polymerise. — J.  1'.  O. 

Sucrose  ;    Determination  of b>/  tlonbic  polari.io- 

lion  methods.      II.   Pellet.      Bull.   As.soc.   Chim. 
Sucr.,  1915,  32,  169—173. 

S.mllakd's  so-called  "  neutral  double  polarisation 
method  "  (this  J..  1913,  .S30)  is  considered  liy  the 
author  to  be  too  complicated  for  routine  work. 
In  place  of  it,  and  also  of  Stanek's  new  process, 
in  which  l>oth  direct  and  inversion  readings  are 
made  in  the  presence  of  exactly  the  same  amount 
of  potassium  chloride  and  of  citric  acid,  clarifica- 
tion being  effected  by  bromine  in  place  of  lead 
acetate  (this  .1..  1914,  705).  the  double  polarisation 
method  involving  the  \ise  of  sulphurous  acid  for 
the  direct  reading  is  recommended.  As  Ogilvie  and 
later  the  author  have  shown  (tliis  .1.,  1912,  1195), 
this  procedure  gives  readings  identical  with  those 


foimd  with  hydrochloric  acid  and  urea,  but  is 
much  more  convenient,  and  applicable  to  solutions 
of  every  degree  of  purity.  In  the  ca.se  of  doubtful 
results,   the  invertase  method  should  be  used. 

—J.  P.  O. 

Doable  polarisation  method  [of  sucrose  determina- 
tion] ;  Deijree  of  accuracy  attainable  in  establish- 
ing constants  for  the usinrj  acid  or  invertase. 

II.  Pellet.      Intern.  Sugar  .!.,  1915,  17,  421—423. 
.\  HIGH  degree  of  accuracy  in  the   determination  of 
tlie  constant  to  be  used  for  calculating  the  per- 
centage   of    sucrose    in    the    doulile    polari.sation 
method,    using    acid    or   invertase,    is   impo.ssible. 
;    With  a  1%  solution,  for  example,  with  the  small 
I    and  permissible  ermr  of    ±005   in    the  inversion 
:    reading,  when  using  the  200  mm.  observation  tube 
'   ari<l    a    polarimeter   having   a    normal    weight    of 
j    2t>00  grms.   per   100  c.c,  the  constant  will   vary 
between    139S    an<l    142-3,   a    diflVrence  of     2-5  ; 
while  when  employing  instruments  liaving  normal 
weights   of    16-29   and   20-0   grms.   the   differences 
may  be   1-6  anil  2-0  respectively.         With  a  5% 
solution  and  using  the  200  mm.  tube,  the  same 
error  may  produce  differences  of  0-5.  0-4,  or  0-3 
when    employing    saccharimeters    having    normal 
weights  of  2600,  20-00  or  16-29  grms.  respectively. 
If   the   error   of    ±0-05    be    assumed    to   occur   in 
making  the  direct  reading  also,  the  differences  will 
I    be  increased.     It  is  therefore  desirable  to  use  a 
400  mm.  observation  ti;.be,  preferably  one  that  is 
j   water-jacketed,     and     provided    with     a     central 
tubulure,  and  to  employ  it  for  the  direct  as  well  as 
for  the  inversion  readings. — J.  P.  O. 


Sucrose  ;    Determination  of - 


in  beet  molasses  by 


the  double  polarisation  method,  ttsing  itwertase  as 
hi/drolyst.  E.  Saillard.  Circ.  hebd.  Fabr. 
Sucre  France,  1915,  27,  No.  1371,  4. 
Coji.MENTiNO  upon  the  invertase  process  of  double 
polarisation  for  the  determination  of  sucrose  in 
beet  molasses,  used  by  Ogilvie  (this  J. ,191 1,  02;  1912, 
244),  the  author  suggests  that  it  may  give  inexact 
results  on  account  of  t  he  commencement  of  alcoholic 
fermentation.  It  is  preferable,  he  claims,  to  use 
an  aqueous  solution  of  the  enzyme  rather  than  to 
add  yeast  directly  to  the  sugar  solution. — J.  P.  O. 

Sucrose  ;     Determination    of  ■ 


in  molasses  by 
means  of  invertase.  H.  Pellet.  Intern.  Sugar  J., 
1915,  17,  367—369. 
In  rc^ply  to  Saillard(prcceding  abstract),  the  author 
points  out  that  alcoholic  fennentatiim  cannot  take 
place  in  Ogilvie's  invertase  process,  owing  to  the 
nature  of  tile  yeast  used  and  also  to  the  fact  that 
1  lie  liquid  is  warmed  to  55°  C.  before  addition  of 
the  yeast.  This  temperature  must  be  maintained 
tlu-oughout  the  hydrolysis,  particularly  when  using 
certain  bottom-fermentation  yeasts,  some  of  wliich 
very  readily  induce  alcoholic  fermentation  at  low 
teuiperatures.  In  determining  the  constants  used 
in  the  calculation  of  the  results  of  the  double 
polarisation  method,  it  is  most  important  to  adhere 
to  the  exact  conditions  of  the  actual  analysis, 
even  to  the  extent  of  sulijecting  the  pure  solu- 
tion then  used  to  the  operations  followed  for  the 
clariticAtion  of  the  product  under  examination. 

—J.  P.  O. 

Centrifugal  clarification  ;    Experiments  on  the  con- 
tinuous  of     [sugar]      refinery      liquors.     J. 

Hamill.  Intern.  Sugar  J.,  1915,  17,  419—420. 
A  ciiNTRlFUGAL  mai-hine  (see  Eng.  Pat.  6333  of 
1913  ;  this  J.,  1914.  407)  has  been  used  in  a  sugar- 
house  in  Greenock  for  the  clarification  of  blow-up 
licpiors  of  65° — 70"  Brix,  the  object  being  to 
obviate  filtration  through  Taylor  liags,  as  is  custom- 
arily done.  It  is  claimed  (i)  that  satisfactory 
results  were  obtained,  even  with  a  liquor  from 
which  it  was  impossible  to  separate  the  insoluble 
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[Oet.  16,  Mil. 


matters  by  settling ;  (ii)  that  the  machine  worked 
continuously  ;  and  (iii)  that  no  attendance  was 
required  to  remove  the  collected  mud,  this  being 
discharged  automatically  by  the  valves  while  the 
machine  was  running  in  regular  operation.  It  is 
considered  that  the  machine  could  be  used  in  the 
raw  sugar  factory  for  the  treatment  of  limed 
juices,  the  lengthy  process  of  settling  in  tanks  now 
in  vogue  thus  oeing  avoided. — J.  P.  O. 

Condensers  for  [sugar  )u>use]  evaporating  apparatus. 

E.  W.  Kerr,  J.  F.  Ounther,  and  W.  A.  Rolston. 

Bull.    149,   Agric.   Exp.   Stat.     Louisiana  State 

Univ.   and   A.   and   M.   Coll.     Met.   and   Chem. 

Eng..  1015,  18,  551—557. 
The  general  principles  of  condensers  for  evapora- 
ting apparatus  are  considered,  various  types 
described,  and  the  results  of  comparative  tests 
given.  Most  sugar-house  condensers  are  of  the 
barometric  jet  type  in  which  the  vapour  mixes 
directly  with  the  cooling  water.  The  amount  of 
cooling  water,  in  pounds,  required  for  condensing 
one  pound  of  vapour  (W)  is  calculated  from 
the  foi-mula,  W  =H--«2— 32),  ^^j^^j.^  jj  j^  ^^le 
fa      'i 

total  heat  of  steam  at  the  pressure  corresponding 
to  the  vacuum,  and  <i  and  i.  the  initial  and  final 
temperatures  of  the  cooling  water,  respectively. 
The  value  of  t^  must  be  a  maximum  to  ensure  a 
given  vacuum  with  a  minimum  of  cooling  water  ; 
and  the  chief  factor  m  maintaining  the  vacuum 
must  be  the  condenser,  not  the  vacuum  pump. 
For  a  given  amount  of  air  handled,  the  vacuum 
pump  displacement  should  be  less  with  a  counter- 
current  than  with  a  parallel-current  condenser, 
the  air  being  withdrawn  at  a  lower  temperature  in 
the  former  than  in  the  latter  ;  the  difference  in  the 
volume  of  air,  due  to  this  cause,  may  amount  to 
10%  or  more.  On  other  theoretical  grounds  also, 
the  separation  of  vapour  from  incondensable  gas 
should  be  moi'e  complete,  and  the  general  efficiency 
greater,  in  counter-current  than  in  parallel-current  ( 
condensers.  In  the  comparative  tests  made,  the  , 
conditions  of  temperature  and  pressure  were  de-  | 
termined  at  different  points  and  the  weight  of  j 
cooling  water  required  per  lb.  of  vapour  condensed  | 
calculated  in  each  case.  On  the  basis  of  tempera- 
ture alone,  neither  type  showed  any  marked 
advantage  over  the  other ;  the  results  of  the 
pressure  observations  were  mainly  of  value  as 
mdicating  the  necessity  for  careful  design  and 
liberal  dimensions  so  as  to  secure  steadiness  of 
action.  On  the  basis  of  cooling  water  required, 
the  counter-current  type  was  superior  to  the 
parallel-curi'ent  type  of  condenser  ;  in  one  series 
of  tests,  43%  more  water  was  required  in  the  latter 
than  in  the  former,  under  standard  conditions. 

— W.  E.  F.  P. 

Sugar  production    in   Spain.    U.S.    Conuii.    Ptept. 
Suppl..  No.   15d,  Sept.  2,  1915. 

The  production  of  beet  and  cane  sugar  in  Spain 
diu'ing  1914  amounted  to  147,770  metric  tons, 
compared  with  162,000  tons  in  1913.  Beet  sugar 
fell  off  from  148,769  to  140,394  tons,  and  cane 
sugar  from  13,231  to  7,376  tons.  Export  statistics 
show  that  141,857  tons  left  the  country  during 
1914.  Of  the  45  sugar  factories  in  SpainJ  26  were 
active  during  the  sugar  campaign  of  1914,  or  5  less 
than  in  the  preceding  year. 

Honey-diasUise  ;    Properties  and  mode  of  action  of 

.     F.  Gothe.     Z.  Unters.  Nalir.-Genussm., 

1914,  28,  286.    Chem.-Zeit.,  1915,  39,  Rep.,  280. 

The  diastatic  activity  of  honey  is  expressed  in 
terms  of  c.c.  of  1  %  starch  solution  converted  by 
I  grui.  of  honey  in  one  hour  under  the  following 
conditions  : — 10  grms.  of  honey  is  dissolved, 
neutralised  with  sodiiun  carbonate  and  made  up 


to  100  c.c.  Portions  of  this  solution:  10,  7-7, 
60,  4-6,  3-6,  2-8,  1-7.  1-3,  and  10  c.c.  respectively, 
are  measured  out  into  wide  test-tubes  with  0-5  c.c. 
of  iV/50  acetic  acid.  0-5  c.c.  of  A'/IO  sodium 
chloride  solution,  and  5  c.c.  of  1%  starch  solution 
and  then  all  made  up  with  water  to  16  c.c.  Two 
other  tubes  contain  10  c.c.  of  honey  solution  and 
2-5  and  1  c.c.  of  starch  respectively,  with  the 
other  ingredients  as  above.  All  the  tubes  ai* 
placed  simultaneou.sly  in  a  water-bath  at  45° — 
50°  C.  in  which  they  are  heated  for  exactly  one 
hour,  then  rapidly  cooled  in  ice-water.  One  drop 
of  N  /lO  iodine  solution  is  added  to  each  tube 
and  the  diastatic  value  thus  established.  The 
starch  solution  should  be  prepared  from  Merck's 
soluble  starch,  boiled  with  water  for  half  an  hour, 
diluted  to  1  "i,,  and  filtered  cold  through  paper  ; 
it  should  be  not  more  than  2  days  old  and  clear 
or  only  slightly  opalescent.  Tests  showed  that, 
as  a  rule,  the  most  aromatic  honeys  possess  the 
highest  dia.static  values  ;  honeys  from  sugar-fed 
bees  are  weak.  Artificial  honeys  and  over-heated 
samples  show  no,  or  only  a  very  feeble,  diastatic 
activity.  When  undiluted  honey  is  heated  for 
one  hour  at  65°  C,  a  slight  decrease  in  diastatic 
activity  is  observed  ;  at  85°. — 90°  C  it  is 
destroyed.  Honey  which  has  been  heated  to  such 
a  degi'ee  cannot  be  regarded  as  a  normal  natural 
product.— J.  F.  B. 

Patent. 

Sugar-bearinr/    bodies  ;      Process    of    Ireaiing . 

G.  H.  Beniamin.  New  York.  U.S.  Pat.  1,140,353, 
May  25,  1915.  Date  of  appl..  May  21,  1912. 
.Sugar  cane,  as  harvested,  is  cut  into  pieces  about 
0-5  in.  in  lengtli,  the  juice  which  escapes  being 
collected  in  a  pan  containing  calcium  phosphate. 
The  cut  cane  is  incorporated  with  a  mixture  of 
75%  calcium  phosphate  and  25%  diatomaceous 
earth ;  the  juice  collected  in  the  calcium  phosphate 
is  also  added.  The  proportion  of  the  mixture  of 
calcium  phosphate  and  diatomaceous  earth  used 
may  vary  according  to  the  condition  of  the  cane  ; 
25  %  of  the  weight  of  the  cane  is  usually  a  suitable 
qiiantity.  The  mass  is  then  pressed  into  recepta- 
cles for"  .shipment ;  if  the  mass  is  soft,  it  may  be 
dried  by  means  of  a  current  of  hot  air  before  being 
packed.  The  product  may  be  stored  for  long 
periods  without  appreciable  loss  of  sugar.  To 
extract  the  sugar  the  mass  is  treated  with  hot 
water  and  steam,  the  woody  portion  of  the  cane 
is  separated,  the  solution  then  pumped  into 
settling  tanks,  filtered  through  charcoal,  and 
introduced  into  vacuum  pans.  Beetroots  may  be 
treated  similarly. — W.  P.  S. 


XVUI— FBRSIENTATION   INDUSTRUfi. 

Matt;    The  acid  ratio  of -.    A  new  basis  for  mull 

valuation.      C.  A.  Nowak.    U.S.Master  Brewers' 
A.ssoc.    Brewers'   J.,    1915,   51,  509 — 512. 

A  NEW  factor  is  proposed  for  the  valuation  of 
malts,  based  on  the  ratio  between  acidity  values 
determined  under  specified  conditions  in  the  cold- 
water  extract.  The  infusion  is  made  with  50  grms. 
of  finelv  ground  malt  in  tliree  times  its  weight  of 
distilled  water  at  the  ordinary  temperature. 
The  mixtin-e  is  shaken  for  30  mins.,  then  filtered 
into  a  dry  flask,  the  first  two  portions  of  10  c.c. 
being  returned  to  the  filter.  Exactly  45  mins. 
after  the  first  contact  of  the  malt  and  water, 
20  c.c.  of  the  clear  filtrate  is  mixed  with  20  c.c.  of 
water  and  0-5  c.c.  of  standard  phenolphthalein 
and  titrated  with  AVIO  caustic  soda.  The  result 
represents  the  "  natural  "  acidity.  The  "  formol  " 
ac-idity  due  to  amiuo-acids  is  then  determined  by 
a  modification  of  Soerensen's  method  (this  J., 
190S,  135),  by  adding  to  the  titrated  liquid  10  c.c. 
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of  standard  formaldehyde  solution  and  again 
titrating  with  A'  /lO  canstic  soda.  The  acid  ratio 
is  then  calculated  liy  dividing  the  amino  a<-idity 
liv  the  natural  acidity  and  multiplying  by  100. 
Tlie  standard  phenolpKthalein  consists  of  a  0-5% 
solution  in  .■>0°„  alcohol  with  the  addition  of 
sufTlcient  .V  10  caustic  soda  to  produce  a  faint 
pink  coloiu'.  The  standard  formaldehyde  consists 
of  the  commercial  40  "^  solution  to  which  is  added 
o%  by  vol.  of  the  above  phenolphthalein  and 
-V/IO  caustic  soda  to  produce  a  faint  pink  colour. 
The  balance  of  the  filtered  infusion  is  allowed  to 
remain  at  the  ordinary  temperature  for  a  given 
lime.  f.y..  Itl  houi-s,  when  the  acid  ratio  is  again 
determined  :  the  increase  is  a  measure  of  the 
pi-oteolytic  strengtli  of  the  malt.  In  interpreting 
the  significance  of  the  various  acid  values,  con- 
sideration must  firat  be  paid  to  data  accumulated 
fi-om  experience  with  malts  fi^om  various  types  of 
barley.  Good  malts  [from  most  American  barleys] 
will  show  a  natural  acidity  of  0-31  %  as  lactic  acid. 
tJenerally  a  high  acidity  for  the  type  in  question 
connotes  a  high  yield  of  extract  with  clear-running 
worts.  .Malts  from  Western  barleys  are  exceptions, 
having  low  acidities  ranging  from  O-IO  to  0'27% 
as  lactic  acid  ;  excessively  high  dried  malts 
frequently  show  high  natural  acidity  with  low 
yield  of  extract.  For  brewing  stable T)Ottled  beers. 
malts  should  have  a  high  natural  acidity  and  an 
acid  ratio  of  110  or  over,  with  proper  regard  to 
variations  due  to  type,  giMwth,  and  kilning. — J.F.B. 

Yeasi  and  attertuation.    M.  H.  Daly.    Brewers'  J., 
1915.   61,  508. 

The  problem  in  brewing  ales  of  low  original 
gravity  Is  to  allow  them  to  attenuate  sufficiently 
low  to  prevent  "  fretting,"  but  not  so  low  as  to 
give  the  impression  of  thinness  or  lack  of  body. 
Having  estaolished  a  suitable  degree  of  attenua- 
tion, it  Is  not  always  easy  to  prevent  successive 
attenuations  from  gradually  becoming  lower, 
owing  to  the  fact  that  certain  yeasts  tend  to  acquire 
greater  attenuative  strength  when  continuously 
cultivated  in  saccharine  worts  of  low  gravity. 
.Much  depends  on  the  suitable  blending  of  the 
various  ingredients  of  the  wort,  so  as  to  maintain 
a  sufficient  supply  of  yeast  nutrients  whilst 
affording  a  maximum  of  fullness  and  condition 
in  the  finished  beer.  Thus  a  proportion  of  well- 
modified,  lightly  fired  malt  is  used  for  the  benefit 
of  the  yeast,  together  with  a  well  flavoured  grain 
yielding  an  extract  conducing  to  fullness  and 
checking  the  attenuative  energy.  The  attenuating 
properties  of  yeast  are  not  dependent  only  on  its 
variety  or  type  characteristics,  but  are  also  deter- 
mined by  the  composition  of  the  wort  in  which 
it  has  been  continuously  reproduced.  The  com- 
plexity of  the  nitrogenous  components  of  the  wort 
{)lay8  a  part  comparable  with  that  of  the  carbo- 
lydrates,  and  the  palate-fullness  depends  on  the 
nature  of  the  substances  left  uiifermented  rather 
than  on  the  actual  degree  of  attenuation.  The 
degradation  of  the  pi-oteins  and  the  carbohydrates 
proceeds  more  or  less  on  parallel  lines  and  both 
have  a  similar  effect  on  attenuation,  but  for 
different  reasons  ;  while  the  simpler  carbohydrates 
are  directly  fermentable,  the  simpler  protein 
matters  stimulate  the  attenuative  activity  of  the 
yeaat.— J.  F.  B. 

Beer;    The  enzymes  of .     A.  Bau.     Woch.  fiir 

Brau.     Brewers'   J.,   1915,   51,  516 — 518. 

Well-attenuated  bottom-fermentation  beer  of 
Pilsen  type,  carefully  filtered  and  practically  free 
from  yeast  cells  and  other  organisms,  was  tested 
for  the  presence  of  various  active  enzymes  by 
digestion  of  boiled  and  unboiled  samples  with  the 
respective  suitable  substrata  under  optimum 
conditions.  Positive  results  were  obtained  showing 
the    presence   of   invertase    (inversion    of  sucrose 


and  rafflnose),  melibiase  (inversion  of  melibiose) 
and  amygdalaae.  The  presence  of  the  last-named 
enzyme  was  proved  by  digesting  20  c.c.  of  the 
boiled  and  unboiled  beer,  each  with  2  grms.  of 
amygdaUn,  at  31°  O.  for  4  days,  in  presence  of 
thymol,  and  determining  the  difflerence  in  cupric- 
reduciug  power  of  the  samples  after  digestion. 
This  difference,  being  corrected  by  the  amount  of 
reducing  sugar  produced  by  the  inversion  of  the 
small  quantity  of  sucrose  introduced  vrith  the 
amygdaUu,  showed  that  12-28%  of  the  glucoside 
had  been  decomposed  by  the  enzyme  in  the  beer. 
Other  experiments  on  siinilar  lines  showed  negative 
results  for  the  enzymes  :  maltase,  trehalase 
(probably),  emulsin,  carboxylase,  Upase,  endo- 
tryptase,  catalase,  oxydase,  reductase,  and  the 
lactic  ferment. — -J.  F.  B, 

Madeira    wine    and    its    substilutea ;     Preparation, 

com-posiiion,  and  analysis  of .     A.  Eicktou 

and  R.  Mm-dfleld.     Z.  Unters.  Nahr.  Oeuussm., 
1914,  28,  325.    Chem.-Zeit..  1915,  89,  Rep.,  294. 

According   to   a   German-Portuguese  agreement, 

the  term  "  Madeira  wine  "  is  applied  only  to  the 

mne  which  Is  produced  in  the  Funchal  district  of 

Madeira.     In    the    preparation    of    the    wine     a 

quantity   of   alcohol   and   of   still  must   or  boiled 

caramelised  must  is  added  to  the  fermented  liquor; 

•iugar  is  not  added.     The  wine  is  then  stored  for 

many  months  in  a  warm  cellar  or  shipped  for  a 

voyage   through   the   tropics ;    finally,   a  further 

quantity  of  alcohol  is  added  to  bring  the  alcohol 

I   content  of  the  wine  up  to  at  least  17  %  by  vol. 

Madeira  wine  as  impoi-ted  into  Germany  contains, 

on  an  average  : — alcohol,  13-5  to  16  grms.  ;    total 

,   solids,    6    to    8    grms.  ;     sugar-free    extractives, 

2   to  2-8  grms.  ;    total  acid,  0-5  to  0-7   grm.  per 

100  c.c.     The  quantity  of  iaevulose  in  the  wine  is 

smaller    than    that    of    dextrose    and    constitutes 

from  44  to  5u  %  of  the  total  invert  sugar  present. 

Spanish    and    Grecian    wines   sold    as    substitutes 

for  Madeira  wine   usually  differ   considerably  in 

composition  from  the  latter. — W.  P.  S. 

I 

Wine  ;  Colorimetric  dctenninaiion  of  pentoses   and 

meihylpetdosea  in  — — .      F.   Schafler.      Jahres- 

versamml.      sdiwelz.      Vereins     anal.      Chem., 

Ziirich,  June  5,  1915.    Chem.-Zeit.,  1915,  89,  564. 

(.See  also  this  J.,  1915,  193.) 

I  The  following  method  is  much  more  expeditious 
than  that  of  Tollens,  but  requires  strict  adherence 
to  the  procedure  descri))ed.  Wines  containing  more 
than  3%  of  sugar  must  first  be  fermented.  One 
hundi'ed  c.c.  of  the  sannple  is  evaporated  to  J  of 
its  volume,  made  up  to  50  c.c,  and  heated  under  a 
reflux  condenser  for  2  hours  with  22  c.c.  of  hydro- 
chloric acid  of  sp.  gi'.  1-19.  The  liquid  is  next 
diluted  to  100  c.c,  and  92 — 03  c.c.  is  rapidly 
distilled  (cork  connections  should  not  be  used) 
and  made  up  to  100  c.c  Five  c.c.  is  transferred 
to  a  wide  test-tube  containing  at  least  0-2  grm. 
of  resoi-cinol.  10  c.c.  of  hydi'ochloric  acid  of  sp.  gr. 
■  119  is  added,  and  aft^r  a  rubber  stopper  carrying 
J  a  vertical  tube  of  6  mms.  diameter  has  been 
inserted,  the  test-tube  is  heated  for  10  mins.  in 
boiling  water.  The  liquid  is  then  jjuickljr  cooled 
and  compared  with  a  standard  solution  which  may 
be  prepared  by  operating  as  above  with  a  solution 
of  arabinose  of  known  titre  or  with  a  wine  of  known 
content  of  pentoses  and  methylpentoses,  or  a 
solution  of  "Paper  RedE"  (Soc.  Chem.  Ind.  Basle) 
may  be  employed  (001%  solution  diluted  7-5 -fold 
before  use  ;  this  corresponds  in  coloiU'  to  a  0-01% 
solution  of  pentose).  The  apparent  pentose- 
content  thus  found  miust  be  corrected  as  described 
l)elow  for  the  influence  of  methylpentoses 
(ihamnose).  To  determine  the  latter,  5  c.c.  of 
,  distillate  (see  above)  is  transferred  to  the  test-tube, 
'  which  contains  sufficient  pure  vanillin  to  cover 
the  tip  of  a  knife-blade  ;     10  c.c.  of  hydrochloric 
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acid  is  added  and  the  tube  is  laeated  as  before,  but 
only  for  o  miiis.  The  liquid  is  quickly  cooled 
without  agitation  and  compared  with  a  standard, 
which  may  consist  of  a  001%  solution  of  Jferck's 
Indigocarmin  sice.  Pulv.  diluted  5-5-fold  before 
use  and  treated  if  necessary  with  a  trace  of  Chinese 
ink.  The  content  of  methylpentoses  of  the  wine 
so  found,  multiplied  by  00,  must  be  subtracted 
from  the  apparent  pentose  content  obtained  by 
using  resorcinol,  to  arrive  at  the  true  pentose- 
content.  In  200  natural  wines  ("  Naturweine  ") 
examined,  the  ratio  of  arabinose  to  rhamnose  was 
never  less  than  2:1,  whilst  in  "marc"  wines, 
yeast  wines  and  raisin  wines  it  frequently  ranged 
between  05  :  1  and  1  :  1. — J.  H.  L. 

Wines  ;    DeterminaUon  of  ammonia  in .    W.  I. 

Baragiola  and  C.  Godet.  Jakresversamml. 
scbweiz.  Vereins  anal.  Chem.,  Ziii'ich,  June  5, 
1915.    Chem.-Zeit.,  1915,  39,  564. 

Ammonia  can  be  completely  expelled  from  wines 
by  distillation  with  magnesia  in  vanw.  without 
risk  of  formation  of  further  quantities  diuing 
the  operation.  To  separate  the  ammonia  from 
other  volatile  bases  in  the  distillate,  it  is  precipitated 
as  magnesium  ammonium  phosphate,  filtered  off, 
and  again  liberated  by  distillation  with  caustic 
alkali.  Precipitation  of  the  ammonia  as  platini- 
chloride  does  not  furnish  a  satisfactoiy  means  of 
separation  from  other  bases.  Quantities  of 
ammonia  up  to  150  mgrms.  per  litre,  or  even  more, 
were  found  in  wines  of  good  quality  from  Eastern 
Switzerland,  but  the  average  amount  appears  to 
be  lower  in  years  of  good  vintage  than  in  poorer 
years.  Apple  wine  and  perry  are  usually  nearly 
free  from  ammonia. — J.  H.  L. 

Magnesium   salts  ;     Stimulating   action   of on 

lactic  fermentation.  C.  Richet.  Comptes  rend., 
1915,  161,  204—265. 

Magnesium  salts  accelerate  lactic  fermentation 
more  than  salts  of  other  metals  (see  this  J.,  1S92, 
770)  ;  the  optunum  concentration  for  magnesium 
chloride  is  about  12-5  grms.  of  MgCljOHjO  per 
litre.  This  is  almost  identical  with  the  optimiun 
recently  observed  by  Delbet  (Comptes  rend.,  1915, 
161,  268)  for  the  remarkable  stimulation  of 
phagocytes  by  magnesium  chloride.  It  is  probable 
that  this  salt,  at  the  concentration  mentioned, 
has  a  favourable  influence  on  living  cells  generally. 

—J.  11.  L. 


Higher    alcohols  ;     Separation    of  - 


from    ethyl 


alcohol.  J.  Trambics.  Kir.  Magyar  Termi^^szettu- 
domAnyi  tArsulat,  Budapest,  May  25,  1915. 
Chem.-Zeit.,  1915,  39,  636. 
In  the  separation  of  higher  alcohols  from  aqueous 
ethyl  alcohol  by  extraction  with  carbon  tetrachlor- 
ide, if  the  usual  procedure  be  followed  the  amyl 
alcohol  is  completely  extracted  but  only  about 
50%  of  the  isobutyl  alcohol.  The  author  has 
obtained  a  complete  separation  of  the  latter  by  a 
modified  method  of  working  based  on  the  law  of 
distribution  of  a  substance  between  two  solvents. 

—A.  S. 

Manufacture    of  fibre,    paper,  and    charcoal  from 
hop-vines.     Reinke.     See  V. 

PATENT.S. 

Carbon  dioiidc  [from  fermentation'}  ;    Process  and 

apparatus    for    cleaning .        G.     M.     Clark, 

London.     From  Nathan  Institut  A.-G.,  Zurich, 
Switzerland.    Eng.  Pat.  12,165,  May  16,  1914. 

To  remove  all  impurities,  including  esters,  from 
fermentation  gas,  it  is  washed  successively  with 
water  and  potassium  permanganate  solution,  then 
dried,  and  washed  with  strong  sidphuric  acid. 
The  washing  apparatus  comprises  an  outer  cylin- 


drical vessel  containing  the  liquid  (water,  per- 
manganate solution  or  sulphuric  acid),  and  an 
inner  bell  which  carries  the  entering  gas  to  the 
bottom  of  the  liquid.  The  bottom  edge  of  the 
bell  is  notched  to  break  up  the  gas  into  small 
bubbles,  and  as  these  rise  they  encounter  inclined 
perforated  flanges  which  project  downwards,  one 
above  another,  from  the  outer  wall  of  the  bell. 
The  hygroscopic  substance  used  for  drying  the  gas 
before  treatment  with  sulphuric  acid,  is  regenerated 
from  time  to  time  by  means  of  a  current  of  hot 
carbon  dioxide.  After .  the  acid  treatment  the 
gas  is  passed  over  a  mixture  of  pumice  and  crystal- 
lised sodium  carbonate  or  through  a  solution  of 
the  latter  to  remove  traces  of  acid. — J.  H.  L. 

Beer   and   the    like ;     Process   and   apparatus  for 

chilling  and  carbonaling .     H.    F.    Stanley, 

and  The  Farringdon  Works  and  H.  Pontifex 
and  Sons,  Ltd.,  London.  Eng.  Pat.  21,249, 
Oct.  20,   1914. 

A  BRINE  tank  is  divided  into  two  compartments 
tlirough  which  the  brine  is  circulated  by  a  pro- 
peller disposed  in  an  opening  in  the  lower  part  of 
the  partition  at  one  end  ;  at  the  other  end  the 
partition  is  provided  with  a  weir  at  the  top. 
Cooling  coils  connected  with  a  refrigerating 
apparatus  are  placed  in  one  of  the  compartments, 
and  the  beer  is  passed  through  coils  in  the  other 
compartment,  then  through  a  carbonator,  and  is 
collected  in  a  receiver  at  the  bottom  of  the  tank. 
Carbon  dioxide  may  be  admitted  to  the  beer  as  it 
flows  through  the  cooling  coils  and  a  quantity  of 
the  gas  may  also  be  introduced  into  the  receiver. 
The  cooling  coUs  consist  of  lengths  of  tinned  copper 
tubing  connected  by  rernovable  U-shaped  end 
pieces. — W.  P.  S. 

TFijie  ;    Process  for  making  a  fermented  but  non- 
alcoholic   .  M.  E.  Donitz,  Dresden,  Germany. 

U.S.  Pat.  1,152,154,  Aug.  31,  1915.  Date  of 
appl.,  Nov.  16,  1914. 

The  alcohol  is  expelled  by  distillation  from  an 
alcoholic  grape  or  fruit  wine,  and  the  residue  is 
dUuted  with  water,  pasteurised  if  necessary,  and 
matured  by  addition  of  a  wine  yeast  and  storage 
at  a  temperature  which  permits  the  yeast  to 
develop.  After  separation  from  the  deposited 
yeast,  the  liquid  may  be  treated  Avith  sugar, 
carbonated,  and  pasteurised. — J.  H.  L, 

Alcohol  and  other  spirits  ;    Extractor  for .     C. 

Tuckfield  and  W.  G.  de  F.  Garland,  East  Molesey, 
Surrey.   Eng.  Pat.  19,845,  Sept.  16,  1914. 

The  apparatus  is  designed  to  separate  alcohol, 
petrol,  or  other  spirits  from  their  solutions  or 
mixtures,  without  distillation.  It  is  stated  that 
alcohol  separates  and  rises  vei-y  quickly  when 
solutions  or  mixtures  containing  it  are  heated 
in  a  closed  vessel  above  their  atmospheric  boiling 
point  so  that  ebullition  is  impossible.  The 
apparatus  comprises  a  heat  exchanger,  a  sorting 
cylinder,  and  a  collecting  drum,  all  of  which  are 
vacuum-jacketed  to  avoid  loss  of  heat. — J.  H.  L. 

Stable  alimentary  extract  made  from  yeast.     Eng. 
Pat.  9425.     See  XIXa. 


XIXa.— FOODS. 

Maize  flour  in  admixture  with  tvheat  flour;    Deter- 
mination   of .      A.     von    Sigmond    and    J. 

Trambics.  Kir.  Magyar  Term?szettudomAnyi 
tiirsulat,  Budapest,  May  25.  1915.  Chem.- 
Zeit.,   1915,   39,  636. 

Ungelatinised  maize  starch  is  dissolved  to  a 
much  smaller  extent  than  wheat  starch  when 
warmed  with  malt  extract.     The  following  results 


ToL  XXXIV.,  No.  19.] 


Cl.  XIXb.— water  PURIFICATION;  SANITATION. 


1027 


wiTo  iilitninoil  liy  warniint;  20  ^ruis.  of  wlieal  flour 
or  niaizo  flour,  or  of  a  mixturo  ot  llu"  (wi>  witli 
200  r.r.  of  mn\t  oxtract  anil  200  <•.<•.  .if  wat.r  kn- 
2  hours  at  05"  C,  willi  lonsfaiit  stirrint;.  ami  tlu'ii 
dc'tiTiuiuinv;  (In-  ((iiui'iitration  of  the  solution  by 
means  of  the  Zeiss  immersion  refractometer,  the 
results  being  corrected  by  deducting  tlio  value 
given  by  the  malt  extract  alone. 


Composition  of  Hour. 


Refractometer  reading. 


Wheat. 

Maize. 

I. 

11. 

100 

0 

16-6 

16-6 

50 

no 

ISI 

I3tt 

40 

fid 

i:i-4(?) 

120 

.10 

70 

128 

12-8 

20 

80 

121 

11-9 

10 

no 

90 

9-5  (?) 

0 

100 

9-7 

9-0 

-A.  S. 


6^    means    of 
Eng.    Chem., 


Bread  ;     [Produclion    of]    better 

lactic    acid.     A.    Wahl.     J.    Ind. 
1015,  7,  773—775. 

jE.ssEN-nAN.SEN  (this  J..  1912,  405)  has  sho^vn  that 
there  is  a  definite  relation  between  the  baking 
quality  of  a  flour  and  the  hydrogen  ion  concentra- 
tion of  its  aqueous  extract.  The  author  has  found 
that  by  addition  of  bacterial  lactic  acid  to  the 
dough,  a  larger  loaf  of  improved  flavour,  texture, 
colour,  and  general  appearance  is  obtained.  The 
development  of  undesirable  dtganisms  is  cheeked 
by  the  lactic  acid,  basic  phosphates  are  converted 
into  acid  phosphates,  and  proteins  are  partly  con- 
verted into  soluble  peptones  and  amino-compounds, 
rendering  the  bread  more  easily  digestible.  Milk, 
whey,  buttermilk  and  similar  milk  products  con- 
taining added  or  developed  lactic  acid,  or  com- 
mercial lactic  acid,  may  be  used,  but  it  is  preferable 
to  use  lactic  acid  produced  by  propagating  Bac. 
Delbrucki  in  a  bran  mash,  as  thereby  the  nutritive 
extractive  substances  of  the  bran  become  incor- 
porated with  the  dough.  If  the  lactic  acid  liquor 
(1 — 2%  acid)  be  employed  in  conjunction  with 
crushed  wheat  or  rye  malt  flour,  the  peptase  and 
diastase  of  the  latter  are  dissolved  and  effect  a 
partial  digestion  of  the  tlough  during  dough  fer- 
mentation, thus  increasing  the  available  supply  of 
yeast  food. — A.  S. 


Milk  and  cream  ;    Removal  of  garlic  flavour  from 

.     S.   11.   Ayers  and   W.   T.   Johnson,   jun. 

U.S.    Dept.    Agric,    Farmers    Bull.     No.    008, 
Aug.  0,   1914.     4  pages. 

The  method  consists  in  forcing  a  current  of  air 
through  the  milk  or  cream  at  a  temperature  of  at 
least  145°  F.  (03°  C).  The  apparatus  comprises  a 
round,  open,  tinned  tank  holding  about  4  gallons, 
Burrountlefl  by  a  water  jacket.  About  3  inches 
above  it  Ls  a  smaller  tank  the  base  ot  which  contains 
perforations  about  03  inch  diameter  and  about 
0-5  inch  apart.  The  inlet  pipe  for  air  is  near  the 
bottom  of  the  lower  of  the  two  vessels  and  a  pump 
connects  them.  The  niilk  is  heated  gradually  (o 
145°  F.  in  the  lower  tank  by  means  of  hot  water  in 
the  jacket,  and  at  the  same  time  stirred  mechani- 
cally. Air  is  then  blown  in  under  pressure,  and 
the  milk  is  pumped  up  to  the  higher  tank,  from 
which  it  descends  again  in  fine  streams  to  the  lower 
one.  This  operation  is  repeated  until  the  garlic 
flavour  disappears.  The  time  required  varies  con- 
siderably (from  5  to  00  minutes),  cream'requiring  a 
sliglitly  longer  treatment  than  milk.  The  volume 
ot  air  required  is  about  0-2  cub.  ft.  per  gallon  of 
milk  per  minute. — E.  H.  T, 


Meal  extract  in  soup  tablets  ;    Determination  of  the 

(luanliti/   of- .     T.   Sudendorf  and    O.   Lahr- 

mann.      Z.  Unfers.  Nahr.  (icnussm..  1914,  29,  1. 
Ohom^-Zeit.,  1915,  39,  Hip.,  293. 

Ten  grms.  of  the  sample  is  dissolved  in  water,  the 
solution  diluted  to  100  (■.<•.,  fdtered,  and  20  c.c.  ot 
the  filtrate  is  ndxed  with  10  c.c.  of  jV/1  hydro- 
chloric acid  and  the  mixture  evaporated  to  dryness. 
The  brown-black  ri'sidue  is  treated  with  water, 
neutralised  with  jV/2  alkali  solution,  using  litmus 
as  indicator,  then  diluted  to  about  75  c.c,  and 
1%  permanganate  solution  containing  2-5%  of 
sodium  chloride  is  added,  drop  by  drop,  until  a 
slight  excess  is  present.  The  excess  of  perman- 
ganate is  destroyed  by  the  addition  of  3  %  hydrogen 
peroxide  solution  containing  1  %  of  glacial  acetic 
acid,  the  mixture  heated  for  10  minutes  on  a  water- 
bath,  filtered,  and  the  filter  washe<l  with  hot  water. 
The  filtrate  is  evaporated  to  a  small  volume,  trans- 
ferred to  a  50  c.c.  flask,  diluted  to  about  20  c.c, 
10  c.c.  of  10  %  sodium  hydroxide  solution  and  20  c.c 
of  saturated  picric  acid  solution  are  added,  the 
mixture  is  diluted  to  50  c.c.  after  the  lapse  of  5 
minutes,  and  the  coloration  obtained  compared 
that  of  N/2  potassium  bichromate  solution  ;  a 
layer  of  the  latter  8  mm.  in  depth  corresponds  with 
the  coloration  given  by  10  mgrms.  of  creatinine. 
The  quantity  ot  meat  extract  present  is  calculated 
from  the  amount  ot  creatinitie  found.  (See  this 
J.,   1907,  709.)— W.  P.  S. 

Specific  reaction  of  picKic  acid.     Rodillon.     See  III. 

Patent. 

Yeast  ;    Stable  alimentary  extract  made  from • 

and    method    of   manufacturing    the    same.       Q. 

Gerard,  London.  Eng.  Pat.  9425,  June  28,  1915. 
From  100  to  150  kilos,  of  dry  yeast  is  mixed  with 
20  to  30  kilos,  of  powdered  gum  arable  and  30  to 
45  kilos,  of  an  alkali  phosphate,  e.g.,  crystallised 
disodiuni  hydrogen  phosphate  ;  liquefaction  takes 
place  in  less  than  1  hour,  and,  with  intervals  for 
fermentation,  further  quantities  of  dry  yeast 
are  introduced  from  time  to  time  untU  1000  kUos. 
has  been  added  and  liquefied  ;  this  takes  from 
IJ  to  3  days.  The  mixture  is  then  diluted  with 
its  own  weight  of  water,  passed  througli  a  sieve, 
heated  to  100° — 125°  C,  and  coagulated  substances 
are  separated  ;  after  the  addition  of  about  1  to 
1-25%  of  its  weight  of  salt,  the  mixture  is  again 
heated,  and  filtered.  The  solution  is  evaporated 
to  one-half  its  volume,  then  boiled  for  several  hours 
TOth  the  addition  ot  charcoal,  cooled,  filtered, 
mixed  with  from  10  to  20%  of  its  weight  of  salt, 
and  concentrated  under  reduced  pressure. — W.P.8. 

XIXb.— WATER  PURIFICATION  ;   SANITATION, 


Nephelometric  deter- 
H.  Serger.    Chem.- 


Phosphoric  acid   [in   icatcr]  ; 

mination  of  traces  of . 

Zeit.,  1915,  39,  613. 

From  100  to  300  c.c.  of  water  containing  phos- 
phoric acid  is  evaporated  to  dryness,  the  residue 
dissolved  in  2-5  c.c.  ot  nitric  acid,  the  solution 
filtered,  and  the  filter  washed  with  25  c.c.  of  nitric 
acid.  Five  c.c.  of  such  a  solution  is  mixed  with 
25  c.c.  ot  molyljdic  reagent  and  20  c.c.  of  strong 
nitric  acid,  and  the  mixture  heated  on  the  water 
bath  at  70°  C.  Standard  phosphoric  acid  solution 
(A'/500)  is  added  to  a  similarly  heated  mixture  of 
molybdic  reagent  and  nitric  acid,  the  contents  of 
the  two  glasses  stirred,  and  the  turbidity  of  the 
original  liquid  matched.  The  molybdic  reagent 
is  prepared  by  diluting  750  c.c.  of  nitric  acid  with 
an  equal  volume  of  water,  and  dissolving  600 
grms.  ot  ammonium  sulphate  therein.  A  hot 
freshly -prepared  solution  of  225  grms.  of  ammonium 
molybdate  Ls  added  to  tliis  solution,  and  the  whole 
made  up  to  3000  c,c.     For  matching  the  turbidity 
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beakers  8  cm.  hifjli  and  -1  cm.  in  diameter  ai'e 
suitable.  By  this  method  quantities  of  91  to 
19()  mgrms.  of  P.Os  in  100,000  parts  of  water  were 
rapidly  ami  aeeuratoly  determined. — C.  A.  M. 

Ttrnjionirji  hunUicss  ;  Dctennimition 
reri/  hard  icalprs.  II.  O.  Bennett. 
(London),    Ifll",,  2?,7. 

100    e.o.    of    the   water   is    t.itrat<?<l    boiling, 
standard    aciil.    using    methyl    red    as    indi< 
The  colour  change  is  as  sharp  as  with  alizarin 
the  process  is  quicker  than   Winkler's   ))oric 
method   (this  J.,    1015,  278).— F.  C.  T. 

Permutil  ;     Ionic  diffnsiott   in 


-  m 
ium 

with 
a  tor. 
,  .and 

acid 


G.    .Schulze. 

/.  phvsik.  (hem.."' 1915.  89,  168.     Engineering, 

1915,  too,  :!18. 
WnPlN  n.atrolite  iind  permutit  were  iulded  to  a 
solution  of  silver  nitr.ite,  OI}";,,  of  the  sodimn  was 
replaced  by  silver.  Similar  experiments  with 
solutions  of  ammonia,  .ammonium  nitrate,  mercuric 
chloride  and  nitrate,  cadmium  iodide,  etc..  indi- 
cated that  the  rote  of  diffasion  depended  ujjon 
the  concentration  of  the  metallic  ion  in  (he  salt 
solution,  and  not  dii-ectiy  upon  the  salt  concentra- 
tion. There  w.as  little  diffusion  in  the  case  of 
.ammonia,  but  coiLsiderable  diffusion  in  the  case  of 
ammonimn  nitrate.  The  electrolytic  conductivity 
of  the  permutit  could  not  be  determined  directly 
owing  to  its  high  porosity.  To  measure  it  a 
solution  of  sodium  nitrate  was  poured  over  the 
powdered  permutit,  and  the  conductivities  of 
the  solution  aliove  the  permutit  and  of  the 
permutit  itself  were  det<>rmined  ;  this  opera- 
tion was  repeated  several  times,  after  adding 
more  .and  more  permutit  to  the  licjuid.  In 
this  way  a  conductivity  of  C-53  ;:  10~*  reciprocal 
ohm  was  observed  for  sodium  permutit,  an<l  of 
4-48  >;  10^*  for  silver  permutit.  The  permutit 
contained  about  30  °o  I'V  volume  of  pores.  Itjffn- 
sion  and  conductivity  experiments  indiiated 
approximately  the  same  porosity  ;  it  «as  con- 
cluded  that  permutit  has  about  nine  times  the 
active  surface  of  the  .solid  material. 

PutresHbiHty  or  oxygen  demand  [of  seirafje  and 
sewage    effluenh]  ;     Comparison    of   melliod.s   for 

determining .     F.  K.  Hale  and  T.  \V.  Melia. 

J.  Ind.  S;ng.  Them..  1915.  7,  760— 76-). 
Thk  authors  made  comparative  determinat ion.s  by 
the  dilution  method  (Jackson  and  Horton.  tliis  j!, 
1909,  740).  the  Knglish  excess  oxygen  dilution 
method  (compare  tliis  J..  1912.  1197';  1913.  265), 
and  Lederer's  nitrate  method  (this  J.,  1915,  731). 
The  first-mentioned  method,  using  "  methylene 
green  "  or  "  methylene  blue."  is  coiisidei'Cfl  to  lie 
the  only  reliable  method  for  determining  tiie 
oxygen  required  to  prevent  putrescibility.  It 
is  bett<>r  to  incubate  for  fi\e  days  at  .37 "^  C.  than 
for  ien  days  .at  20^  C,  and  ground  glass  stoppers 
for  the  Itottles  are  preferal)le  to  any  other  type. 
There  is  appreciable  loss  of  oxygen  by  the  English 
methoil.  probably  owing  to  accumulation  below 
t-he  stopper.  The  lOnglish  method  gives  results 
nearly  twice  as  high  as  those  obtained  by  the 
dilution  method,  but  the  discrepancy  practicallv 
disappears  if  a  correction  found  by  means  of  a 
))lanK  detenu ination  l)e  applied  to  the  results 
given  by  the  English  method.  The  nitrate  method 
gives  low  results  if  it  be  assumed,  as  stated  by 
licderer.  that  the  nitriite  yields  2-5  atoms  of 
oxygen  for  e.a<'h  atom  of  nitrogen,  liut  the  figures 
agree  with  those  obtained  by  the  dilution  method 
if  a  ratio  of  4  atoms  of  oxygen  to  1  of  nitrogen  be 
used. — A.  S. 

Smoke  filter.  Method  of  collecting  and  determining 
[suspended  particles  In]  stnole  and  industrial 
gases.  I.   A.  Gautier.  Bull.  .Soc.  ('him.,  1915,  17, 

273   -  27S. 

An  apparatus  for  the  tilt ra<  ion  of  ga.ses  ciinlaiiiiiig 


.soUd  pai'ticles  in  tine  suspension,  consists  essen- 
tially of  an  iron  tube  provided  with  slits,  which  is 
placed  4  or  5  metres  above  the  fire  or  other  source 
of  smoke  or  fumes.  Inside  this  is  sealed  a  nickel- 
plated  tube  through  which  the  fumes  are  drawn 
and  are  led  by  a  tin  connection  to  a  scrubber 
consisting  of  two  glass  spheres  connected  by  a 
Ti.ari"ow  orifice.  The  lower  sphere  of  CO  c.c. 
I'apacity  contains  five  or  six  glass  balls  and  25  c.c. 
of  water.  It  is  kept  cool  by  immersion  in  water, 
and  the  larger  particles  are  retained  in  this  and 
the  upper  sphere,  which  contain.s  .a  single  glass  ball. 
Connected  with  this  sphere  is  the  filter  proper, 
which  consists  of  very  flat  cones  of  platinum  foil, 
the  edges  of  which  are  tightly  held  together  by  a 
suitable  mounting.  Between  the  cones  is  placed 
the  filtering  septum,  consisting  of  three  pieces  of 
accurately  counterpoised  filter  paper  of  equal 
weight.  The  interior  of  the  cones  can  be  kept 
at  100°  C,  to  avoid  condensation  of  water  vapour, 
by  means  of  a  metal  rod  attached  to  the  mounting 
and  heated  at  the  other  end  \>y  a  gas  burner. 
Beyond  the  filter  is  a  gas  meter  and  an  aspirator  or 
water  pump,  whereby  a  known  volume  of  gas  can 
be' drawn  from  the  flue  through  the  filters.  When 
sufficient  gas  has  passed,  the  Alter  is  opened,  and 
the  contents  of  the  scrubber  filtered  through 
it  ;  it  is  then  dried  at  100°  C.  In  a  properly 
conducted  operation  the  third  filter  should  have 
retained  its  original  weight. — G.  F.  M. 

Garbage    reduction    plant  ;       Investigation    of    the 
nature,  and  elimination,  of  the   odours   and  dust 

from  a .      H.   W.   Mahr  and  A.   C.   Kraft. 

J.   Ind.  Eng.  CheVn.,   1915,  7,  778 — 785. 

The  \apours  from  the  digesters  in  which  the 
garbage  is  digested  with  water  and  live  steam 
contain  alcohol,  acetic  acid,  volatile  oils,  and 
sidphiu*  compounds,  and  the  odour  is  due  chiefly 
to  the  two  last-named.  They  can  be  deodorised 
bv  treatment  with  a  hypochlorite  solution,  or  bv 
heating  to  1100°— 1200"  F.  (590°— 650"  C.)  and 
then  treating  with  water  to  remove  sulphur 
dioxide.  Direct  heat  dryers  are  nsed  in  large 
establishments  for  drying  the  digested  garbage 
and  the  residue  left  after  extracting  the  grease. 
and  these  produce  considerable  fiuantities  of  dust. 
The  gases  from  the  dryers  can  be  freed  from  dust 
and  odour  practically  completely  by  efficient 
scrubbing  with  water.  It  is  recommended  that 
the  floors  in  garbage-treating  works  should  be  of 
concrete  with  a  frequently  renewed  coat  of  tar 
or  asphalt. — A.  S. 

Sterilising  instruments  ;     Use  of  glycerin  for 


G.  .Seiffert  and  A.  Spiegl.     Zentr.  Bakt..   1914, 
[1].  74,  518.    (!hem.-Zeit..  1915,  39,  Rep..  306. 

The  authors  use  bacteria  enclosed  in  an  envelope 
of  albumin  for  testing  the  efficacy  of  disinfectants. 
T\iberculous  pus  obt.ained  from  a  slaughter- 
house, free  from  micro-organisms,  and  preferably 
after  being  heated  for  J  hour  at  56°  C.  to  eliminate, 
as  far  as  possible,  the  bactericidal  action  of 
leucocytes,  is  mixed  in  the  proportion  of  1  :  10 
with  a  broth  culture  of  the  bacteria  under  examina- 
tion. Sterilised  strips  of  wire  gauze,  5  cm.  by 
1  cm.,  are  immersed  in  the  mixture  until  the 
meshes  are  filled,  and  are  then  dried  in  an  exsiccator 
and  treated  as  in  the  known  silk  thread  method. 
All  the  micro-organisms  examined,  viz..  B.  coli, 
Paratyphus  B.,  Bac.  pyocyaneus,  \'.  jMetschnikoff, 
Bac.  diphtherice,  Staphylococcxis  albus.  Streptococcus 
brevis,  Bac.  anthrucis,  and  Bac.  subtilis,  were  killed 
in  1  min.  by  heating  with  glycerin  at  120°  C. 
SterQisation  by  heating  with  glycerin  is  specially 
suitable  for  porcelain  filters,  rubber  tubing,  and 
surgical  instruments  ;  the  latter  are  not  injured 
and  do  not  rust  even  when  kept  in  the  hot  glycerin 
for  I  liour.      A.  .S. 
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I'iiric  (wid  us  till  unlitirplii:    II.  L.  Tidv.     Lami-t, 
1915.  001.      Pliiuni.  J.,   litlf),   95,  :i!l7. 

Picric  lu-id  in  2  tt>  !!"„  alcoholic  .sohitiuii  lias  been 
used  successfully  [or  sterilising  tlii;  skin  )>cfoii' 
operation.  'I'lie  HiJeul-Walker  carbolii-  acid  co- 
etficient  of  picric  acid  is  tl  for  B.  ly)thosiix. 

Dippiim  iiml  sprin/inti  fliiidx  coitlaiiiuiii  a  xoii/j  Ititsis  ; 

Detenu  hint  ion     <>/     the     iretiinii     power     <"/ . 

Theorsi   of   irettiiii/.     W.    K.   Cuiipcr  ami    \V.   H. 
N'uttall.     .1.  .\gric.  Sci..  Iit1.5,  7,  219-  2:HI. 

'I'm-;  ertlcicncy  of  a  dipping  or  spraying  fluid  is  not 
fiolely  dcpouilent  upon  the  amount   of  toxic  suli- 
.stance  present,  the  wetting  power  being  usually  of 
equal  ini|H>rtance.      Kor  a  liquid  to  wet  a  solid,  the 
eoiiditiou  T._.>T,-t-T|  .  nni.st    be  satisfied,  where  T, 
is  the  Hin-face  tension  of  the  liquid,  T^  that  of  the 
solid,  and  'l',..  that  between  the  two.     Since  T,  and 
T,2  are  experimentally   indeterminate,  the  above 
expresaiou    cannot    be    applied    practically.     The 
determining   factor  in   the   wetting  power  is  the 
interfacial  tension.  'I'lj,  since  T,   may  be  high   if 
T,..  is  low.     Two  other  factors  of  importance  are 
the  solvent  power  of  the  liipiid  and  the  surface  con- 
centration or  adsorption.     Owing  to  the  latter  a 
superficial  viscosity  comes  into  play,  whi<h  acts  by 
preventing  nipture  and  running  together  to  form 
di'ops.     The  siu-faie  tension  of  a  liquid  is  by  itself 
an  unreliable  index  of  its  wetting  power.      Kqually 
unreliable  is  the  method  of  determming  the  wetting 
power  by  finding  the  weight   of  the    liquid  which 
adheres  to  a  strip  of  material,  not  easily    wetted, 
after  immersion  m  it.     Theoretical  and  practical 
considerations  also  condemn  the  determination  of 
foaming  power  .is  a  criterion  of  wetting  power.     It 
has  not  been  fountl  possible  to  devise  a  method  of 
comparing  accurately  the  wetting  powers  of  liquids 
whicn   contain    saponin,    gelatin,    and    other   suli- 
stances  which  show  a  high  surface  concentration, 
but  one  has  been  worked  out  for  fluids  containing  a 
soap  basis.      .\  thick   non-acid  paraffin  oil  (liq\iid 
vaseline)  of  iletermined  surface  tension,  was  taken 
as  a  standard  tt)  represent  the  greasy  surface  of 
a  hide  or  waxy  leaf,  and  the  comparative  wetting 
power  of  any  two  dips  or  sprays,  diluted  with  water 
to  the  strength  used  in  practice,  was  found  by  deter- 
mining their  surface  tensions  and  theli'  interfacial 
teiuiioivs  towards  the  oil.     The  values  were  then 
substituted  in  the  formula  T;>T,+T|i.      Experi- 
ments  showed,    however,    that    T,.,   alone    (being 
least    affected    by    surface    concentration)    was    a 
better  index  of  the  wetting  power  than  the  expres- 
sion T, — (T,-f-T|.),   and  the  method  accordingly- 
developed  into  a  determination  of  the  interfacial 
tension  between  a  standard  oil  and  the  liquid  undei- 
examination.     The    interfacial    tension    was    mea- 
sured    by     Donnan's     drop-pipette     method     {'/.. 
physik.  Chem..  31,  42 — 49)  in  which  the  oil  is  run 
from  a  pipette  through  the  aqueous  liquid,  and  the 
number  of  drops  formed  from  a  given  volume  of  oil 
is   counted.      For   comparative   values,    the    inter- 
facial tension  may  l)e  taken  as  inversely  propor- 
tional   to   the   number  of   drops  ;     and   since   the 
tension  varies  inversely  as  the  wetting  power,  the 
latter  varies  dii-ectlv  with  the  drop  number. 

— E.  H.  T. 

Accidents  iohI  injuries  to  lieallli  of  workpeople  in  the 
German  chemical  industry  in  1914.  II.  (Jross- 
mami.     Ohem.-Zeit..  l91.->,  39,  001  -OO.'i. 

.\(;cOBDINO  to  the  Official  Report  of  the  Inspectors. 
visits  were  paid  to  4800  out  of  a  total  of  l.'i.OM 
factories  ;  the  work  of  inspecting  cea-sed  entirely 
immediately  after  the  outl)reak  of  war,  but  was 
resumed,  in  part,  towards  the  end  of  th<>  year. 
The  total  number  of  cases  of  injurv  to  healtli 
notified,  the  number  of  rases  sufficiently  .serious  to 
warrant  compen.sation,  and  the  number  of  deaths 
were  respectively  13,279,  1781,  and  ItiS  in  1914  ; 


I  15,340,  1907.  and  1  ll!  in  1913;  and  I  1,.''.78,  1893, 
'  and  131  in  1912.  The  distribidion  of  the  ca.ses 
'  receiving  compi-nsat ion  among  the  ditterent 
branches  of  chenucal  industry  was  as  follows,  the 
figures  in  brackets  indicating  the  number  of 
I  ileaths:-  Salines,  S  (2);  heavy  chemicals,  304 
(20);  lit  her  chemical,  pharuuueulical,  and  photo- 
graphic pi'oducts.  2.")t  (It);  colours,  except  tar 
colours,  78  (0)  ;  lead  pencils,  crayons,  chalks, 
4(1);  aniline  and  aniline  t-olours,  23t>  (29)  ;  other 
tar  products,  3(1  (2)  ;  explosives,  I  18  (3r>)  ;  matches 
etc.,  20  (2)  ;  disinfecting,  etc.,  installations,  ti  ; 
artificial  maiuues,  12.")  (12)  ;  wood  charcoal,  wood 
tar,  and  lampblack,  etc.,  27(3)  ;  i-osin  and  piteh,  2  ; 
tallow  and  tallow  iau<lles,  90  (5)  ;  stearine  anil 
wax  caudles,  9  ;  coal  tar,  mineral  oil,  paraflin 
laiidles,  petroleum  refining,  31  (21);  tar  distilla- 
tion, greases  for  leather  anil  for  lubricating,  15  ; 
essential  oils  and  perfumes,  8  ;  resins,  varnishes, 
etc,  07  (8)  :  roofing  felt  and  roofing  pulp  boards, 
52  (8)  ;  rubber  and  guttaper<'ha  goods,  182  (8)  ; 
impregnating  installations,  except  those  in  which 
chiefly  wood  is  treated.  29  (I);  artificial  mineral 
waters,  04  (3). 

A  serious  explosion  in  a  vacuimi  evaporating 
plant  occurred  in  the  following  circumstances. 
When  the  liquid  had  attained  the  desired  conien- 
tration.  the  val\e  in  the  suction  pipe  leading  from 
the  evaporator  to  a  central  condensing  apparatus 
was  clo.sed,  but  in  order  to  prevent  the  concentrated 
liquor  from  solidifying,  the  supply  of  steam  to  the 
heating  coil  by  intention  was  not  cut  off  com- 
jjletely.  There  was  some  delay  in  running  otV  the 
liquid  and  the  pressure  inside  the  evaporator  rose 
slowly  until  an  explosion  occurred.  To  prevent 
similar  accidents  the  evaporator  is  now  pi-ovided 
with  an  opening  covered  by  a  plate  which  normally 
is  lield  closed  by  the  vacuum,  but  opens  aubi- 
niat  ically  as  soon  as  atmospheric  pressiu'e  is 
attained.  In  a  factory  where  artificial  silk  is  made 
l)\-  the  viscose  process,  many  of  the  workers  sufl'ered 
from  painful  eye  troubles,  sometimes  accompanied 
by  temporary  blindness  ;  in  all  cases  they  ivcovered 
completely  in  a  few  days.  It  was  found  that  the 
viscose  was  contaminated  by  small  quantities  of 
sidphides  and  the  injuries  were  caused  by  hydrogen 
sulphide  liberated  when  the  artificial  silk  filaments 
were  squirted  into  dilute  sidpluuic  aciil.  The 
quantity  of  hydrogen  sulphiile  was  too  small  to  be 
detected  by  its  oilour,  but  the  trouble  has  been 
overcome  by  providing  means  for  a  more  frequeid 
renewal  of  the  air  of  the  work-room  and  the  use  of 
ti'sl -papers  to  check  the  purity  of  the  air.  Atten- 
tion is  diriM-ted  to  the  need  of  caution  in  dealing 
with  what  are  supposed  to  be  empty  receptacles. 
On  attempting  to  cut  olT.  by  means  of  the  oxy- 
liy<lrogeu  flame,  the  bottom  of  an  old  sulphuric 
a<iil  tank  from  which  the  slmlge  hail  not  been 
rinsed  iiut,  an  e\|)losion  occurred  by  whiih  the 
tank  was  shattered  and  two  workmen  receivc-d 
seviU'e  injuries, — A.  S. 

Antimony   {sodium   melanlimonate)  ;    Pkysioloijictl 

action     of    quinquevalent  .         B.     Kewald. 

Therapie   d.    tJegenw.,    1914,    16,  357.      Chem.- 
Zeit.,  1915,  39,  Hep  ,  280. 

Thu  salt  is  not  injurious  to  health  ;  daily  doses 
of  30  grms.  given  to  dogs  and  rabbits,  and  of 
GDI  gnn.  to  men,  did  not  produce  any  harmful 
effect,  neither  was  the  health  of  children  affected 
when  they  were  gi\'en  food  prepared  in  vessels 
enanu'lled  with  a  mixture  containing  sodium 
metantimoiuite. — W.  V.  8. 

(Quantity  of  gasoline  vapour  necessary  to  produce 
rxptosive  mi.rtures  in  sewers.  Burrell  and  Bovd. 
.sVc  1 1  A. 

(nrnian  hyyicnr  applied  to  r/as  [liijliliny].  Butterfield, 
See  ilB. 
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Patents. 

Water;    Treatment  of for  soflcniiir/,  sIcrUis'uKj, 

and  like  jmrposes.  [Revivifyin;/  the  filterhtg 
material.l  H.  J.  ISIagrath,  London.  Eng.  Pat. 
18,867,  Aug.  20,  1914. 
In  apparatus  where  water  is  purified  by  passing 
it  through  a  bed  of  natural  or  artificial  zeolites, 
the  latter  are  revivified  by  cutting  off  the  main 
water  supply  and  causing  a  portion  of  the  water  to 
flow  into  a  small  tank  containing  sodium  chloride  ; 
the  solution  thus  obtained  is  passed  through  the^ 
layer  of  zeolites,  which  Ls  afterwards  washed  by 
fresh  water.  Tlie  main  valve  on  the  water  supply 
pipe  is  connected  with  additional  valves  adapted  to 
control  the  supply  and  outflow  of  the  sodium 
chloride  solution,  the  connection  being  such  that 
one  handle  closes  the  main  valve  and  opens  the 
auxiliary  valves  and  vice  versa. — W.  P.  S. 

Sterilising   liqtiids  by  means  of  idtra-violet  rays  ; 

Apparatus  for .     \'.  Henri,  A.  Helljronner, 

and  JI.  von  Recklinghavisen,  Paris.  Assignors 
to  The  R.U.V.  Co..  Inc..  New  York.  V.H.  Pat. 
l,151,267,Aug.24,1915.Dateofappl.,June7,1910. 

See  Eng.  Pat.  25,509  of  1909  ;   this  J..  1910.  1470. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Caniharidin  ;     Chew.ical   nature   of .       P.    W. 

Danckwortt.      Arch.    Pharm.,    1914,    252,   632. 
Chem.-Zeit.,  1915,  39,  Rep.,  305. 

The  potassium  salt  of  cantharidic  acid,  the  dibasic 
acid  of  which  cantharidin  is  the  anhydride,  is 
stable  only  in  absence  of  water.  A  tolerably  stable, 
crystalline  brucine  salt  is  formed  when  1  mol. 
of  cantharidin  is  heated  on  the  water-bath  with 
2  mols.  of  brucine  and  water  for  about  4  hours  under 
a  reflux  condenser. — A.  S. 


Lecithin 


Determination      of- 


smalt 


amounts  of  blood.    W.  K.  Bloor.    J.  Biol.  Chem., 
1915,   22,  133—144. 

A  NEW  method  is  described  which  is  applicable  to 
the  determination  of  phosphoric  acid(phosphatides) 
in  various  organic  materials,  especially  in  small 
quantities  (2 — 3  c.c.)  of  blood.  The  phosphatides 
are  extracted  from  blood  or  serum  with  warm 
alcohol-ether,  and  after  destruction  of  organic 
matter  by  digestion  with  sulphuric  and  nitric 
acids,  the  phosphoric  acid  is  precipitated  as  sUver 
salt  (or  silver  ammonium  salt)  in  the  presence  of 
ammonium  salts,  and  the  amount  of  the  pre- 
cipitate is  estimated  by  means  of  a  nephelometer. 

—J.  H.  L. 

Menthol  and  some  of  its  derivatives.  N.  J.  Kour- 
sanov.  J.  Russ.  Phvs.  Chem.  Soc.  1914.  46, 
81.5—845.    BuU.  .Soc.  "Chuu..  1915.  18,  430—433. 

The  product  of  the  action  of  hydrogen  chloride  or 
phosphoric  chloride  on  menthol  is  a  mixture  of 
isomerides  from  which  a  stable  chloride  was 
isolated  liy  boiling  with  alcoholic  potassium 
hvdroxide.  or  better,  with  aniline.  It  boils  at 
109°— 110=  C.  at  30  mm.,  and  has  [a]D=— 51-23°. 
By  the  action  of  magnesium  it  yields  nienthene, 
menthane,  dimenthyl,  and  Z-menthol.  The  mixed 
isomerides  treated  in  the  same  way  gave  the  same 
products,  but  containing  a  larger  proportion  of 
menthene,  and  in  addition  a  liquid  dimenthyl 
and  a  Uquid  menthol.  The  author  considers  that 
the  stable  chloride  corresponds  in  structure  to 
J-menthol.  A  menthanecarboxylic  acid  was 
obtained  by  the  action  of  carbon  dioxide  on  the 
magnesium  compound  of  the  stable  menthyl 
chloride.  It  is  a  crvstalline  substance,  m.pt. 
65°— 66°  C,  Mo  (in  benzene)  =-54-16°.    Menthyl- 


phenyl  ether,  CjoHis.O.CjHj  was  prepared  by  the 
action  of  iodobcnzene  on  potassium  mentholate  in 
presence  of  finely  divided  copper  at  150° — 160°  C. 
for  8  hours.  The  ether  was  isolated  by  fractional 
distiUation,  b.pt.  150°— 151°  C.  at  12  mm.  It 
crystallises  from  alcohol  in  large  needles,  m.pt. 
52° — 53°  C.  Warmed  with  hydrogen  chloride  at 
170°  C.  for  8  hours  it  is  converted  into  phenol, 
menthyl  chloride  (unstable  modification),  and 
menthylphenol,  CjqHis.CsHj.OH.  which  forms  a 
colourless  vitreous  mass. — G.  F.  M. 

Aminoazobenzene  derivatives ;    Epithelising  action 

of .   L.  Martinotti.   Klin.  Wochensch.,  1914, 

51,  1451.     Chem.-Zeit.,  1915,  39,  Rep.,  279. 

The  epithelising  action,  first  recorded  in  the  case 
of  Scarlet  Red,  is  a  property  common  to  all  the 
dyestutl's  of  the  aminoazobenzene  and  amino- 
azotoluene  groups.  It  is  more  strongly  pro- 
nounced in  the  lower  members  of  the  series  and 
diminishes  in  the  higher  compounds  but  again 
increases  in  the  case  of  disazo,  trisazo,  etc.,  deriva- 
tives. Benzene  derivatives  are  as  a  rule  far  more 
active  than  the  corresponding  toluene  derivatives. 
The  most  active  compound  is  Chrysoidine  and  the 
next  is  Aniline  Yellow.  For  practical  use  the 
aqueous  solutions  are  preferred.  All  substances 
which  possess  an  epithelising  activity  in  vivo  have  a 
specific  affinity  for  fats  in  vitro,  becoming  fixed  on 
the  fats  of  the  fat-cell  tissues  and  resisting  the 
action  of  oxidising  agents  for  some  considerable 
time.— J.  F.  B. 


Ethers;    Synthesis  of - 


■  by  means  of  the  aeetals 


of  aldehydes  or  ketones  and  organo-magnesium 
compounds.  A.  E.  Tschitschibabin  and  S.  A. 
Elgazine.  J.  Russ.  Phys.  Chem.  Soc.  1914,  46, 
802—814.   BuU.  Soc.  Chim.,  1915,  18,  414—416. 

The  ethers  of  primary,  secondary,  and  tertiary 
alcohols  may  be  obtained  by  the  action  of  organic 
magnesium  halogen  compounds  on  the  aeetals  of 
formaldehyde,  other  aldehydes,  and  ketones 
respectively,  according  to  the  following  equation  : 
B.CH(OCjH5)2  +  R'.MgBr=R.CH(OCs,H5)R'  + 

MgBr(OC2H3). 
The  reaction  does  not  occur  with  the  same  facUity 
in  all  cases  :  with  the  acetal  of  formaldehyde  only 
traces  of  the  ether  are  produced,  but  with  other 
aldehydes  actipn  occurs  with  greater  ease. 
especially  when  R  is  an  aromatic  radicle.  With 
the  aeetals  of  ketones  the  replacement  of  the 
ethoxy-groups  occurs  with  the  greatest  facility, 
so  much  so  that  both  may  be  replaced  to  the 
detriment  of  the  yield  of  the  ether.  The  best 
yields  of  the  ether  were  obtained,  in  general, 
when  the  magnesium  compound  was  added  drop 
by  drop  to  the  acetal  warmed  on  a  water  bath, 
so  that  the  reaction  occurred  in  presence  of  an 
excess  of  the  latter  compound.  Numerous  new 
ethers  are  described  in  the  paper  of  which  the 
following  are  of  most  interest : — 
CjH5(CH3)CH.OC2H5,  prepared  from  magnesium 
isobutyl  iDromide  and  acetaldehyde  acetal,  is  a 
liquid  of  intense  odour  reminiscent  of  terpineol. 
It  has  b.pt.  121°— 122°  C,  sp.  gr.  0-7767  at  0°  C. 
CjHs.CH.CCHaJ.CH.OCjHs,  from  magnesium 
benzvl  bromide  and  acetal,  has  an  odour  of  oU  of 
neroli.  It  is  an  oily  liquid,  b.pt.  205°— 206°  C, 
sp.  gr.  0-9305  at  0°  C.  Magnesium  p-methylcyclo- 
hexyl  bromide  furnishes  with  acetal  an  ether,  b.pt. 
197° — 198°  C.  having  a  strong  odour  of  anise. 
The  acetal  of  acetone,  prepared  by  the  action  of 
acetone  (1  mol.)  on  orthoformic  ester  (1  mol.) 
and  absolute  alcohol  (3  mols.)  in  presence  of  2  or 
3  drops  of  sulphuric  acid,  gives  but  inferior  yields 
of  ethers  with  the  magnesium  reagents. — G.  F.  M. 

Specific  reaction  of  picric  acid.    RodUlon.    SeelYl. 

Determination    of  iodine    in    presence    of   organic 
matter.     Krauss,     See  XXIII, 
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Patents. 

Arj/^^)vrtt;ololn^s  ;        [CoiidcnstiHoii       jiroducls       of 

(Uiili/lpyruvir  iiciils  irith]  ainiiiosuhxliliilcd . 

W.  Kropp,  Klljcrfold,  Genminy,  A.ssi^^nor  to 
Synthetic  Patents  Co.,  New  York.  f.S.  I'al. 
l,151,88.-j.AuK'.:n.iyiij.Dateofappl.,Mny2:i,I'JN. 

The  condensation  products  of  arylaininopyraz- 
oloues,  such  as  plienylaniinopyrazolone,  and  their 
derivatives,  such  a«  l-ai'yl-2.3-diuiethvl-4-ainiii(i- 
o-pyrazolone,  with  acidylpyruvic  acids,  such  as 
acetylpyruvic  a<id,  are  valuahle  antipyretics  and 
antineural^ics.  They  are  generally  yellowish 
crystalline  compounds,  soluhle  with  diflicultv  in 
water  and  organic  solvents,  hut  readily  soluhle  in 
alkalis  with  formation  of  salts. — F.  \V.  A. 

Acetaldehydc  from  acetylene  ;    Process  of  preparing 

.      i*.    Duden  and  G.   I'eters,   Assignors  to 

F'arhw.  vorm.  Moister,  Lucius,  und  Briining. 
Iliichst,  Germany.  U.S.  Pats.  (A)  1,151,U2S 
and  (B)  1,151,929,  Aug.  31,  1915.  Date  of  appL, 
Jan.  13,  1915. 

Acetylene  is  oxidised  to  acetaldehydc  hy  means 
of  a  mercury  compound  in  presence  of  a  compound 
capahle  of  impeding  the  separation  of  mercury, 
such  as  (A)  a  ferric  salt,  e.g.,  the  sulphate,  or  (b) 
a  compound  of  hexavalent  chromium,  e.g.,  chromic 
acid.— F.  \V.  A. 

Condensation    products    [aldols]  ;     Method  of   pro- 
ducing  .       II.    W.    Matheson,    Assignor    to 

E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilming- 
ton, Del.  U.S.  Pat.  1,151,113,  Aug.  24,  1915. 
Date  of  appl.,  Aug.  19,  1912. 

See  Fr.  Pat.  449,004  of  1912  ;    this  J.,  1913,  r,01. 

Acetic  acid  anhydride  ;    Preparation   of .     F. 

Kaufler,  Traiskirchen,  Assignor  to  Bosnische 
Elektricitats-A.-G.,  Vienna.  U.S.  Pat.  1,152,098, 
Aug.  31,  1915.    Date  of  appL,  Nov.  25,  1914. 

See  Eng.  Pat.  23,190  of  1914  ;   this  .1.,  1915,  982. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Photographic     plaica     and     cinematograph     films  ; 

Anti-hutalion    coatings   foi .       S.    Cocanari, 

\'ieux-L)ieu,  Belgium.     Eng.  Pat.  5825,    Mar.  7, 
1914.    Under  Int.  Conv.,  Dec.  3,  1913. 

See  Fr.  Pat.  409,218  of  1914  ;   this  J.,  1915,   50. 


XXII.— EXPLOSIVES ;    MATCHES. 

Xitrocotton,   nitrating  acids,   etc.  ;    Manonilromcter 

for    the   analysis   of .     V.    Planchon.     Ann. 

Chim.   Aualyt.,   1915,   20,   189. 

The  work  of  Koehler,  .Marqueyrol,  Loriette, 
Florentin  and  Jovinet  (this  J.,  1911,  509  ;  1913, 
253)  shows  that  the  two  most  accurate  methods  for 
the  analysis  of  nitrates  and  nitrocellulose  are 
Devarda's  (as  modilied)  and  the  nitrometer 
method.  The  former  is  long  and  complicated. 
The  latter  Ls  criticised  on  the  grounds  of  the  small 
weight  of  substance  employeil,  the  liability  to  enor 
in  measuring  the  temperature  and  volume  of  the 
gas  liberated,  the  arbitrary  correction  which  Is 
applied,  and  the  neglect  to  take  account  of  the  air 
always  contained  in  a  sulphuric  acid  solution  of 
guncotton.  A  manonitrometer  is  described  in 
which  these  errors  are  avoided.  It  consists  of  .a 
flask  fitted  with  a  three-way  metallic  stopper 
allowing  connection  with  the  atmosphere  and /or 
with  a  barometer  tube  dipping  into  mercury  and 


furnished  with  a  movable  si'ale.  A  rubber  ring 
Ijetween  the  stopper  and  the  flask,  compressed  hy  a 
screw  frame  in  which  the  flask  is  clami)ed,  ensures 
air-tight  ne-ss.  A  known  weight  of  nitrocotton 
(about  2-5  grms.)  and  fixed  volumes  of  sulphuric 
acid  and  mercury  are  placed  in  the  flfisk,  which  is 
then  exhaiusted  by  a  water-pump.  The  scale  is 
adjusted  so  that  the  mercury  in  the  liarometer 
tube  stands  at  zero,  and  the  flask  is  shaken  vio- 
lently imtil  the  pressure  remains  stationary.  It  is 
then  immersed  in  water  and  the  temperature  taken. 
From  the  temperature,  pressure,  weight  of  gim- 
cotton,  and  the  known  capacity  of  the  flask  and 
Ijarometer  tube,  the  degree  of  nitration  may  be 
calculated.  Al)Out  5  grms.  is  ased  for  the  analysis 
of  nitrating  acids.  Variations  in  the  strength  of 
the  sulphuric  acid  employed  between  90%  and 
97%  do  not  sensibly  af^'oct  the  accuracy  of  tlio 
method. — F.  Sp. 

Explosives  in  coal  mines. 
An  Order  under  the  Coal  Mines  Act,  issued  by  the 
Home  Secretary,  adds  two  new  explosives  to  the 
permitted  lists.     These  explosives  are  : — 


Dynohel  No.  2  (Nobel's  Explosives  Co.,  Ltd.): 


.    ... 

20-5 

Nitrocotton    

0-75 

Trinitrotoluol   \ 

Dinitrotoluol     1 

and             1  together 

3 

niiiitrobonzol   ) 

Ammonium  nitrate    .... 

43S 

Woodmeal  (dried  at  100° 

C.)  .. 

0 

Sodium  chloride   

31 

.Magnesium  carbonate    . . 

1 

-Moisture   

1-5 

18-5 
0-25 


40-5 

4 

29 


Rex  Powder  (Cotton  Powder  Company,  Ltd.)  : — 


Nitroglycerin   

Nitrate  of  ammonium 

Woodmeal  (dried  at  100°  0.) 

.Sodium  cliloride   

Moisture   


13 
61 

8-5 

20-5 

2-5 


11 
58 


18'5 


The  usual  stipulations  as  to  quality,  packing, 
markings,  etc.,  are  made  in  each  case. 

Titration  of  nitrates  with  ferrous  sulphate.     Bow- 
man and  Scott.     See  VII. 

Patent.?. 

Match.  Process  of  manufacturing  matches.  W.  A. 
Fairburn,  Short  Hills,  N.J.,  Assignor  to  The 
Diamond  Match  Co.,  Chicago,  111.  U.S.  Pats. 
(A)  1,1.50,857  and  (b)  1,150,858,  Aug.  24.  1915. 
Dates  of  appl.,  Nov.  29,  1912,  and  Doc.  1,  1914. 

(A)  The  match  has  a  splint  impregnated  with  non- 
combustible,  non-glowing  material  (e.g.,  a  mixture 
of  ammonium  hydrogen  phosphate  and  am- 
monium sulphate)  and  with  an  inflammable  sub- 
stance (paraffin  wax)  which  alone  will  burn  on 
striking  the  match.  (b)  "  J)ouble-dipped  " 
matches  are  made  in  a  continuous  machine  by 
applying  heads  of  potassium  chlorate  or  other 
oxidising  composition  to  the  splints,  which  are 
then  dried  between  100°  and  150°  P.  (38°— 06°  C.), 
coated  with  a  sensitive  igniting  composition,  and 
finally  dried  at  al)out  70°  F.  (21°  C.)  in  an  atmo- 
sphere with  a  relative  humidity  between  50  and 
05  %.— C.  A.  M. 

Explosives;     Manufacture    of .     T.    Hawkins, 

Balmain,  N.S.W.     U.S.  Pat.  1,151,180,  Aug.  24, 
1915.     Date  of  appl.,  .July  24,  1913. 

See  Ft.  Pat.  401,332  of  1913  ;  this  J.,  1914,  222. 
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XXIII— ANALYTICAL  PROCESSES. 

I'huUiiiuicr  ;  The  iilijjuiciil  —  (/(  Uicori/  iiiiil 
prucUce.  W.  W.  Coblentz.  J.  Fiaukliii  IiLst., 
1915,  180,  335—318. 
In  using  a  physiral  photonietei"  (radiometer)  for 
pliotonietry,  it  Is  necessary  to  iise  an  absorption 
screen  which  cuts  oft'  all  infra-red  and  idtra-\ioIet 
rays  and  transmits  the  visible  radiations  in  pro- 
portion to  the  luminosity  curve  of  the  average 
normal  eye.  A  solution  containing  tiO  grins,  of 
cupric  chloride.  1-7  of  potassiimi  chromate,  7-5  of 
coljalt  ammonium  sulphate,  and  15  c.c.  of  nitric 
acid  (sp.  gr.  105)  per  litre,  was  found  to  transmit 
l:!0%  of  infra-red  radiations  from  a  " -l-watt  " 
carbon  lamp,  the  solution  liaving  a  region  of  con- 
siderable transparency  at  10 — 1-3  ii.  Concentra- 
tion and  thickness  not  being  interchangeable  for 
this  solution  (at  least  for  the  infra-red  region  at 
\'l  n),  the  elimination  of  the  infra-red  spectrum  Iiy 
means  of  water  reqviired  the  use  of  a  separate  cell, 
a  convenient  thickness  being  4  cm.  for  1  cm.  of 
solution.  The  physical  pliotometer  employed  con- 
SLsted  of  a  bismuth-silvea-  thermopile  in  front  of 
which  the  cells  contaming  the  solution  and  \\'ater 
were  placed  ;  and  tests  were  made  with  a  stan- 
dardised vaciuim  tungsten  lamp.  In  a  total 
change  of  luminous  int<»nsity  amounting  to  over 
23  candle  power,  a  difference  of  less  than  0-2%  was 
obtained  between  photometric  and  radiometric 
determinations.  The  advantage — as  regards 
rapidity  and  ease  of  manipulation — of  the  physical 
photornet^r  for  mea-surements  in  heterochromati<' 
photometry  is  pointed  out. — W.  E.  F.  P. 

Iodine  iUruUons  :    Re-appcaraiirr.  of  hhir  t-olojir  in 

.      H.     Dubovitz.     Kir.     Magyar     Termes- 

zettudomAnyi  tarsulat,  Budapest,  Mar.  1!!.  1915. 
Ohem.-Zeit.."  1915,  39,  585. 
The  most  frequent  cause  of  iodine  solutions 
turning  bhie  after  titration  is  the  presenci^  of 
nitrogen  peroxide  derived  from  the  air  or  water. 
Free  or  combined  bromine,  which  acts  more  slowly 
than  iodine  upon  thiosulphat^,  may  have  the  same 
effect.  Very  slight  traces  of  iodine  do  not  act  at 
once  upon  starch,  but  only  after  some  time.  In 
the  absence  of  excess  of  thiosidphat*  the  solution 
mast  therefore  become  blue  again  after  some  lime, 
but  this  continues  only  2  or  3  times,  not  inde- 
fmitely.— O.  A.  M. 

Arsenic,    aniimony.    niitl   tin;    Seporalion  of . 

F.  Hahn.     Chem.  (ies.  Frankfurt,  Feb.    ft.  1915. 
Chem.-Zeit..  1915.  39,  5Cti. 

The  precipitate  of  the  mixed  sulphides  and  sulphiu- 
is  treated  in  the  cold  with  sodium  sulphide  sohdion  ; 
the  sxilphur  remains  inidissolved  in  a  powdery  form 
and  is  filtered  off.  Tlie  filtrate  is  treated  with  an 
excess  of  concentrated  sodium  hydroxide  sohitiou 
and  then  with  hydrogen  peroxide  or  sodium 
peroxide  until  evolution  of  oxygen  occurs.  Oxida- 
tion is  completed  by  warming.  Antimony 
separates  after  a  short  tune  as  a  crystalline  pre- 
cipit.ate,  NajH^SbjO;.  The  filtrate  from  this  is 
boiled  with  ammonia,  and  after  the  tin  has  been 
filtered  off  as  stannic  acid  th(;  arsenic  is  precipitated 
as  magnesium  ammonium  arsenate. — .1.  H.  L. 

Molybdic  acid  recovery.    C.  G.  Armstrong.    .T.  Ind. 
Eng.  Chem..   1915,  7,  764. 

Any  phosphomolybdate  precipitate  mixed  with  the 
molybdic  acid  residues  is  filtered  off,  and  the  filteretl 
solution  is  evaporated  until  considerable  foaming 
occurs  and  only  sufficient  solution  is  left  to  cover 
the  precipitated  molybdenum  trioxide  and  retain 
iron  in  .solution.  The  mixtiu'e  is  diluted  with  one- 
half  its  vohnne  of  water,  allowed  to  settle,  the 
liquid  decanted,  and  the  residue  washed  with 
wafer  and  treated  with  ammoni.i  solution  (1:1). 


-Vftcr  ^^•arming  slightly  and  allowing  to  stand  for 
2  hours,  with  occasional  shaking,  the  solution  is 
lilti'rcd  through  sand  and  asbestos,  with  the  aid  of 
the  pump,  mixed  \\ith  a  fiu'ther  quantity  of 
ammonia  solution,  and  the  specific  gravity  ascer- 
tained with  a  hydrometer  at  25°  C.  From  the 
specific  gravity  the  concentration  of  M0O3  in  the 
solution  may  be  ascex'tained  by  reference  to  a 
graph,  as  it  varies  directly  with  the  specific  gravity 
for  concentrations  not  below  000  grni.  per  c.c. 
The  requisite  quantity  of  molybdenum  trioxide  to 
bring  the  concentration  up  to  0-2825  grm.  per  c.c. 
(sp.  gr.  1-20  at  25"  C.)  is  added,  and  the  solution 
wlien  mixed  with  nitric  acid  and  water  is  ready 
for  use  in  the  determination  of  phosphorus.  The 
grapli  given  shows  that  a  solution  containing 
0-1250  grm.  .\IoO3  in  1  :  1  ammonia  has  the  sp.  gr. 
1-06  at  20^  C.  and  for  every  increase  of  00225  grm. 
per  c.c.  the  sp.  gr.  rises  002.  (See  also  Brown, 
this  .T..   1915.  451  :    Prescott,  this   J.,   1915.  985.) 

— A.  S. 

Lead ;  Delecllnn  and  delcnnination  of in  organic 

siibstatice.^.      Fauconnier.      Ann.   Chim.   Analvl.. 
1915,  20,  120—127. 

\  QUANTITY  of  100  grms.  of  the  substance  (animal 
organs,  etc.)  is  treated  for  24  hours  with  nitric  acid 
containing  10%  of  sulpluu-ic  a<id.  and  the  mixture 
then  heated  until  a  colourless  solution  is  obtained 
and  the  nitric  acid  has  been  expelled.  The  residual 
solution,  meas\u'ing  about  20  c.c.  is  nevitralised 
with  ammonia,  dilute  hydrochlori<>  acid  is  added 
to  dissolve  the  precipitate  which  forms,  and  the 
solution  is  treated  with  hydrogen  sidphide.  After 
24  hours,  U\e  preci))itated  sulphides  are  collected, 
dissolved  in  dilute  nitrit-  .acid,  evaporated  to  a 
syrup,  diluted  with  water,  and  filtered  through 
glass-wool.  To  the  filtrate,  measuring  about  90  c.c, 
is  added  3  c.c.  of  s.atiu'ated  potassiimi  thiocyanate 
solution,  tlie  ferric  thiocyanate  is  removed  by 
shaking  the  solution  with  several  successive 
quantities  of  ether,  the  aqueous  solution  then 
heated  to  expel  dissolved  ether,  cooled,  diluted  to 
100  c.<-.,  and  the  lead  determined  colorimetrically 
as  sulphide  in  the  presence  of  potassium  cyanide. 
The  following  quantities  of  lead  were  found  in 
\iirious  animal  and  vegetable  substances  : — • 
Hiunan  li\'er  (weight,  1250  grms.)  0-0062  grm.  ; 
brain  (weight,  1100  grms.).  0-0024  grm.;  kidney, 
(weight,  115  grms.),  0-00020  grm.;  placenta 
(weight,  420  grms.).  0-00039  grm.  ;  an  artichoke 
(weight.  215  grms.),  0-0029  grm. — W.  P.  S. 

Nitrogen;      Dtlerminalion     of by     Kjeldahl's 

method.     O.  Nolle.     Z.  an.al.  Chem..   1915,   54, 
259—282. 

TifE  addition  of  sugar  to  the  acid  digestion  mixture 
is  nec-essary  in  the  determination  of  nitrogen  in 
diphenylamine,  methylimkile,  and  tetramethyl- 
ammonium  bromide,  but  the  addition  is  of  no 
.-idvantage  in  the  case  of  aniline  sulphate,  betaine 
hydrochloride,  potassium  ferrocyanide,  hippuric 
acid,  pyrrole,  mustard  oil.  silver  thiocyanate,  and 
trimethylamine  hydrochloride.  I.,oss  of  nitrogen 
may  occiu-  ^\hen  sugar  is  used  in  the  determination 
of  nitrogen  in  acetanilide,  antipyrine,  uric  acid, 
caffeine,  and  silver  cyanide. — W.  P.  S. 

PhoKphornx  in  biolor/ical  material  ;    Determination 

of and    the   standardisation    of   solutions    of 

motidtdennm.     A.   R.   Tavlor  and  C.   W.  Miller. 
.1.  Biol.  Chem.,  1915,  21,  ii.'w- 202. 

A  QUANTITY  of  the  substance  containing  about 
2  mgrms.  of  phosphorus  is  incinerated  under 
conditions  ^'hicli  prevent  loss  of  phosphorus,  the 
ash  is  dissolved  in  dilute  nitric  acid  and  rinsed 
into  a  centrifuge  tube,  2  grms.  of  auunonium 
nitrate  and  10  drops  of  concentrated  nitric  acid  are 
added,  the  mixture  is  heated  in  a.  water-bath,  and 
treated  with  2  i-.c,  of  10"^,  ammonimn  molybdate 
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solution.  Af<<-i'  ]0  niiiiiiU'S,  5  c.c.  of  alcohol  is 
riiixt'd  with  tin-  contents  of  Iho  tulio.  this  is  then 
lilltMl  with  alcohol,  hut  Ih.-  latter  is  not  allowed 
to  mix  with  tlw  solution,  ami  the  wliole  is  cenlii- 
fu;;e<l.  The  supernatant  linnid  is  ih'canted.  the 
pi-<>eil)ilat<-  washed  fii-st  hy  eentrifuiiing  with  water, 
dilute  nitric  acid,  and  ali-ohol  toi;ether.  .iiid  then 
with  alcoliol.  The  )iii'ci|)itate  is  now  i'onv<Tteil 
into  lead  niol\hdate  (s,-.-  I!ap.-r.  this. I..  Iil|.">.  lOL') 
anil  weijjhed  a.s  such.  The  lead  precipitation 
method  is  the  most  satisfactory  fiT  slaiidardisinir 
inolyhdie  acid  solutions. — W.  P.  .S. 

Chhiridr.i  :    l)ft<ri)>linili<>ii  of  ('/(  fiiiKill  aiiioiiiils 

itt  hnili/  /litiil.s.      I''.    ('.    .MiLean   anil    l>.    1'.    N'.nii 
.Slyke.'     .1.    Uiol.    (hem.,    I!1I.">.    21,   :!lil      :!70. 

Trii-:  iodonielric  method  h)r  the  ileterinination  of 
h.Tlides  descrihed  hy  the  authors  (this  .1..  I!l|.">.  liltS) 
may  he  applied  to  hod\  Ihiids  such  a.s  hloivd  plasin.i. 
urine,  a.scitic  lluid.  ijast  ric  juici-.  etc.  i'roteins 
are  fii-st  removed  hy  heatint;  tlic  fluid  with 
mai.rnesium  sulphate  and  aietic  acid,  then  addinsi 
hlood-cliareoal,  and  lilteriuR  the  mixture.  The 
chlorides  in  the  filtrate  are  preci])itat^d  by 
standardised  silver  nitrate  .solution  in  the  presence 
of  nitric  aciil.  the  silver  chloride  is  se[)araled  hy 
liltralion,  and  the  excess  of  silvi'r  is  titrated  with 
I>otassium  iodide  solution.  The  titration  is  carried 
out  in  the  presence  of  starch  and  nitrous  acid  which 
act  as  indicator,  and  I  he  optinunn  acidity  for  the 
enil  point  is  (ixed  liy  the  addition  of  sodium  citrati- 
in  amount  eipiivalent  to  the  free  nitric  acid  pre.sent. 

— W.  P.  S. 

Iwlhir  ;    VcliTitiiiiolitDi    of in    Ihc   iirrscin-c   of 

ort/aiiir  nutHrr.      IJ.   B.   Krau.ss.     .f.  Biol.  C'hem., 
191."..    22,    l.-.l— 1.-)7. 

Ok  the  metliods  hitherto  proposed  (see  Hmu'cet. 
this  .!..  189U.  HKi:  Hunter.  1910.  78i  ;  Kendall. 
1912,  718)  that  of  Kendall  was  foimd  the  most 
satisfactory,  hut  occasionally  it  indicated  the 
pifsenee  of  iodine  in  sulistanees  containiu}:;  none, 
and  rirc  rfrad.  The  following  method  is  hased  on 
the  fad  that  palladons  iodiile.  nidike  thcchloriih- 
and  hi-omide.  is  insolul.le  in  water,  and  when 
jirecipitated  in  small  ipiantities  lends  it.self  to 
eolorimetry.  .\  cjuantity  of  the  material  to  he 
tested,  en.,  thyi-oid,  containing  ahout  1  nigrm. 
of  jodine  (larger  amoimts  pre.sent  no  di.sadvantage 
bid  the  final  liipiids  have  to  he  diluted),  is  mixed 
in  a  nickel  crucible  wit  h  K  grms.  of  an  etpnmolecular 
mixture  of  sodium  carbonate.  pota.ssiuui  carbonate, 
and  pota-ssitim  nitrate,  and  covered  with  a  further 
.")  grms.  The  crucible  is  closed  so  as  to  leave  a  vent 
for  escaping  ga.ses,  and  heated  in  a  crucible  munie. 
.\s  soon  a.s  the  cont«'nts  cease  burning  the  tempera- 
lure  is  raised  nidil  the  edges  of  the  nuuss  jvist  begin 
to  fuse;  oxidation  should  then  be  complete  and 
the  whole  piiiiess  should  occupy  about  10  mins. 
The  ctMiled  melt  is  dissolved  and  transferred  to  a 
flask  with  the  nunimum  ipiantity  of  water,  and 
treated  with  '1  c.e.  of  10"^,  bisulphite  .solution  to 
leduce  anv  Iraieof  iodate  formed.  Thesohition  is 
made  slightly  acid  to  litmus  with  ><'>"„  phosj.horic 
acid,  .^nd  after  a  few  niiimtes  faint  alkalinity  is 
restored  by  means  of  .solid  sodiiun  carbonate 
and  the  .solution  is  evajjorated  until  it  only  just 
remains  liipiid  when  lold.  It  is  then  cooled,  and 
shaken  with  20  e.e.  of  acetone  until  the  salts  form 
a  semi-solid  layer  at  the  bottom  of  the  flask. 
.Sticcessive  portions  of  '>  c.c.  of  absolute  alcohol 
are  well  stirred  with  the  uias.s.  and  decanted  through 
a  filter  until  the  last  remains  colourless  after 
addition  of  a  few  drops  of  standard  palladous 
chloride  solution.  Usually  10  c.c.  of  the  .solvents 
is  sufficient.  The  filtered  extracts  are  mixed, 
brought  to  an  iodine-content  of  about  01 — 2 
mgrms.  per  100  e.e.  by  dilution  witli  wat^r  or  by 
concentration,  and  then  treated  in  a    Xessler  tube. 


drop  by  drop,  with  a  0-0.")'V  solution  of  palladous 
chloride  slightly  acidified  with  hydrochloric  acid, 
until  no  further  deepening  of  colour  occurs  :  2  c.(\ 
of  this  palladous  chloride  solution  suffii-es  for  I  •."> 
mgrms.  of  iodine.  The  liipud  is  compared  with  a 
series  of  standards  made  by  diluting  pota.ssium 
iodide  solution  (01  mgrni.  of  iodine  per  <-.i-.) 
with  alcohol,  acetone,  and  water  in  approximately 
the  same  |)it>portions  as  in  the  test  liquid.  These 
stanclaiils  are  treated  with  palladous  chloriilc 
.solution.  ])referably  before  dilution,  as  the  colour 
develops  best  in  concentrated  li(|uiils.  The  com 
[larison  is  made  after  the  solutions  have  stood  for 
.">  mins.  ;  a  dilTerence  of  colour  corresponding  to 
IttH  ingrni.  of  iodine  is  easily  recognised  by  the 
naked  eye.  The  method  was  successfidly  applied 
to  tile  iletermination  of  iodine  in  iodoacetanilide 
and  ol  her  organic  compounds.    -.1.  H.  1,. 

AiKih/liral  rlislllldlliiii   of  iiclrolciDn.      Ivittnian  and 
Dean.      Srr   Ha. 

Kxumiiudioii    of  iictroliuin   lutiip   oiln.      Juugkvmz. 
Sec  ll.v. 

SlH-cifif  reaction  of  jiicric  aciii,    Bodilloii.    See  III. 

Dcli'rniliiiilioii  of  tii<llio.ri/l  in  creosote.     Sureda  and 
(ionzalez.     See  III. 

Mcllii/lme  Uliic  and  its  use  in  uniilyticiil  <-lieniislri/. 
Atack,     Sec  IV. 

'I'lniijlirnini/  act  ion  of  nilric  acid  njion  jitter- imiiers. 
BeJulle.     See  V. 

JJclcrniinulion  of  formic  acid  in  presence  uf  acetic  oc  itt . 
Lauffmann.     Sec  VII. 

'I' Unit  ion   of  nitrates   n-itli  ferrous  satts.     Bowman 
and  Scott.      See  VI 1. 

'I'lte  ioditte  nietliod  aii\>tied  to  tite  itelerniination  of 
copfier  in   presence  of  tin.      Coltniaii.      See  X. 

E.ctraction  of  tannin;/  materials,  and  detcrminaHon 
of     lealcr-sotublc     mutter     in      teatln-r.     Nilioul. 
See  XV. 

Effect  of  chanties  in  the  eiscositi/  of  leatcr  on  the 
resultn  of  the  meelianicat  anali/sis  of  soils  at 
varyinij  temiieratnrcs.      Kobinson.     Sec  XVI. 

Effect  of  ijrindinij  tin'  soil  on    its  reaction   [lime  rc- 

ijnircment]    Iti/    the     Veilili    method.     Brown    and 

.lohnson.      See  XVI. 

Detcrmintdion    of    sucrose    bi)    doulilc    ]iolarisulioii 
methods.      Pellet.     .VfcXVII. 

Dajree  of  acearaei/  idlninatilc  in  estiditishintj  eonstiints 
for  the  doiil>te  ixdoristdion  method  [of  sucrose  de- 
terminatio)i\,  usimi  acid  or  inrcrtase,  I'ellet. 
See  XVU. 

Determination  of  sucrose  in  beet  tnotassrs  by  the 
doutitc  iiolarisation  method,  usimj  inverlase  as 
catalyst.      (l)Saillard.     (2)  Pellet.     ,S(,f  XVll. 

I'ropcrlies   and  mode   of  action    of    honeii-diaslasc. 
(h.the.     See  XVll. 

Acid  ratio  of  malt.      A  ncu' basis  for  matt  valualion. 
Xowak.     Sec  XVI II. 

Cotorimetric  determinalion  of  pentoses  and  methyl- 
jientoscs  in  u-ine.     SchatTer.     Sec  XVIII. 

Separidion    of   hitjher    alcohols  from    ethyl    alcidiot. 
Trambics.     See  X\'lll. 
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DclenninatioH  of  maize  flour  in  adinixiwc  with 
wheat  flour.  Von  Sigmond  and  Tram))ics. 
See  XIXa. 

Determiuation    of    meat    ex-iracl    in    soup    tahlets. 
Sudendorf  and  Lahrmann.     See  XIXa. 

Nephelometric  determination  of  traces  of  phosphoric 
acid  [in  ivaicrl.     Serger.     See  XIXb. 

Determination  of  temporary  hardness  in  very  hard 
ivaters.     Beiuiett.     See  XIXb. 

Comparison  of  methods  for  determining  putres- 
cibility  or  oxygen  demand  [of  sewage  or  sewage 
effluents}.     Hale  and  Melia.     See  XIXb. 

Method  of  coUcctinfi  and  dciermininij  [suspended 
parlicJes  in}  smoke  and  industrial  gases.  Gautier. 
See  XIXb. 

Determination  of  the  wetting  power  of  dijyping  and 
spraying  fluids.     Cooper  and  Nuttall.    .Sec  XIXb. 

Determination  of  "  lecithin  "  in  small  amounts  of 
blood.     Bloor.     Sec  XX. 

Manoyiitromctcr  for  the  analysis  of  nitrncolton, 
nitrating  acids,  etc.     Planchon.     See  XXII. 


Trade  Report. 

Prohibited    exports. 

By  virtue  of  an  Oi-der  in  Council  of  Sept.  llitb, 
the  following  alterations  are  made  in  the  lists  : — - 

The  exportation  of  Cumberland  haematite  is 
prohibited  to  all  destinations. 

The  exportation  of  the  following  (at  present 
prohibited  to  all  destinations)  is  proliiliited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates  : — Compound  cakes  and  meal  ; 
cottonseed  cake,  decorticated  and  undecorticated, 
and  cottonseed  meal  ;  linseed  cake  and  meal  ; 
malt  dust,  malt  flour,  culms,  sprouts,  or  combings  ; 
patent  and  proprietary  cattle  foods  of  all  kinds. 

The  heading  "  Bone  ash  "  in  the  list  of  goods 
the  exportation  of  wliich  is  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates  is  deleted,  and  there  is  sub- 
stituted the  heading  "  Bones  for  manure,  dissolved 
bones,  bone  flour,  l)one  meal,  and  l)one  a.sh." 

The  exportation  of  the  foUomng  is  prohiljited 
to  aU  destinations  aljroad  other  than  British 
Possessions  and  Protectorates  : — Chlorides  of  sul- 
phur ;  fustic  (chips  and  extract)  and  logwood  (chips 
and  extract,  including  hsematine  crystals,  and 
other  logwood  preparations)  ;    whale  meal. 

The  exportation  of  the  following  (at  present 
prohibited  to  all  destinations)  is  prohibited  to  all 
foreign  countries  in  Europe  and  on  the  Jtediter- 
ranean  and  Black  Seas,  other  than  France.  Russia 
(except  through  Baltic  ports),  Italy,  Spain,  and 
Portugal  : — Bre^'ei-s'  and  distillers'  grains  ; 
brewers'  dried  yeast ;  coconut  and  poonac  cake  ; 
gluten  meal  or  gluten  feed  ;  maize  meal  and  flour  ; 
mill  dust  and  screenings  of  all  kinds. 

The  exportation  of  salts  of  aluminium  (other 
than  alunite  and  nitrate  of  aluminium),  which  is 
at  present  prohiliited  to  all  destinations  atiroad 
other  than  British  Posse.ssions  and  Protectorates, 
is  piohiliited  to  all  foreign  countries  in  Europe 
and  on  the  Jlediterranean  and  Black  Seas,  other 
than  France,  Russia  (except  through  Baltic  ports), 
Italy,  Spain,  and  Portugal. 


The  heading  "  Molasses  for  cattle  feeding  "  in 
the  list  of  goods  the  exportation  of  which  is  pro- 
hibited to  all  foreign  countries  in  Europe  and  on 
the  Mediterranean  and  Black  Seas,  other  than 
Prance,  Russia  (except  thi'ough  Baltic  ports), 
Italy,  Spain,  and  Portxigal,  is  deleted. 

The  heading  "  Iron  ore  "  in  the  list  of  goods 
the  exportation  of  which  is  prohibited  to  all 
foreign  countries  in  Europe  and  on  the  INIediter- 
ranean  and  Black  Seas,  other  than  France,  Russia 
(except  through  Baltic  ports),  Italy,  Spain,  and 
Portugal,  is  replaced  by  the  heading  :  "  Iron  ore 
(except  Cumberland  haematite  iron  ore,  the 
exportation  of  which  is  prohibited  to  all  destina- 
ations)." 

The  exportation  of  the  following  goods  is 
prohibited  to  all  foreign  countries  in  Europe  and 
on  the  Mediterranean  and  Black  Seas,  other  than 
France,  Russia  (except  through  Baltic  ports), 
Italy,  Spain,  and  Portugal  :  Calcium  sulphide  : 
China  clay  (including  China  stone  and  potters' 
clay)  ;    gas  carbon. 

Trading   ivith   the    enemy.       Roval    Proclamation, 
Sept.   U,   1915. 

For  the  purposes  of  the  Proclamations  for  the  time 
being  in  force  relating  to  Trading  with  the  Enemy, 
the  expression  "  enemy,"  notwitlistanding  any- 
thing in  the  said  Proclamations,  is  hereby  declared 
to  include,  and  to  have  included,  any  incorporated 
company  or  body  of  persons  (wherever  incor- 
porated) carrying  on  business  in  an  enemy 
coimtry  or  in  any  territory  for  the  time  being  in 
hostile  occupation. 

Labour  question  in  the  [derman']  chemical  industry 
after  the  war.  K.  Thelen.  Chem.-Zeit.,  1915,  39, 
633—634. 

A  GREAT  scarcity  of  labour  is  to  be  expected  after 
the  end  of  the  war,  and  it  is  urged  that  the  chemical 
industry  should  at  once  consider  and,"  as  far  as 
possible,  carry  into  effect  measures  for  over- 
coming the  difficulty.  Further  extension  of  the 
use  of  machinery  in  place  of  manual  labour  is 
advocated,  as  also,  following  American  practice, 
the  use  of  apparatus  and  plant  of  larger  capacity  : 
examples  mentioned  are  the  gigantic  roasting 
furnaces  of  Wedge  and  Ilegeler,  the  large  Kelly 
filter-press,  and  the  Swenson  evaporator.  The 
extension  of  the  employment  of  women  and  young 
pereons  (under  10  years),  to  an>'  considerable 
extent,  in  the  chemical  industry  is  considered 
impracticable.  The  most  promising  method 
appears  to  be  that  of  increasmg  the  output  per 
person  by  adoption  of  the  Taylor  system  of 
scientific  management.  It  is  stated  that  by 
means  of  this  system  the  number  of  yard  workers 
in  the  Bethlehem  Steel  Works,  U.S.A.,  has  been 
reduced  from  about  500  to  140.  In  a  German 
toilet  soap  factory,  after  one  year's  training,  the 
output  of  two  soap  cutters  was  nearly  doubled 
without  any  complaint  of  exhaustion  or  over- 
strain.— A.  S. 

German    che^nical    companies'    dividends.       Chem. 
Trade  J.,  Sept.  25,  1915. 

The  Chen].  Fabr.  Grikiavi  LandshofT  und  IMeyer 
earned  net  profits  of  £13,000  in  1911-15,  as  against 
£17,000  in  the  previous  year,  the  dividend  being 
7J%,  as  compared  with  10%.  The  HeinricKshall 
Chemical  Works  reports  net  profits  of  £1100.  as 
contrasted  with  £180,  and  a  dividend  of  2A%, 
as  compared  with  nil  in  1913-11.  The  H.  A.  Meyer 
and  Riemann  Chemical  Works,  of  Hannover-Linden, 
made  net  profit.s  amounting  to  £12,000,  as  against} 
£6,400,  and  distributed  a  dividend  of  6%,  as 
against  5%;  and  tlie  Farliwerke  Franz  Rasquin, 
of  Koln-JIullieim,  have  declared  a  dividend  of 
6%,  as  in  19 13- 14.  The  Bavarian  Company  for 
Chemical  and  Agricultural  Chemical  Products  is 
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utialdp  to  make  any  distribution  for  1911-15,  as 
«as  also  tlic  case  in  the  pitn  ious  year  ;  tli(~ 
I'hoiiiak  (  hemical  Works,  of  Neuss,  and  the 
I'Ycilivirg  Chemical  Works,  of  KreihurK,  innirrod  a 
fivsh  loss  in  1014-15  ;  and  the  Chemical  Indvistry 
Company,  of  Bochum,  is  also  not  in  a  position  to 
pay  any  dividend,  as  in  lilllMl.  Tlie  Nitrit 
Fabrik,"of  Copeiiik,  wliidi  paid  i\%  in  1913-11. 
is  reported  to  have  traded  at  a  loss  in  the  past 
financial  year.  The  company's  investment  in  the 
Formate  {'roduefs  Co..  T.,td..  of  London,  whicii  was 
formed  in  1909  for  the  protection  of  tlie  com- 
pany's English  patents,  has  been  entirely  written 
oS  the  books. 


Books  Received. 

Thk  Analy.sis  of  Dykstuffs,  anu  tiieiu  Identi, 
FU'ATiox  IN  Dyed  and  Coi.oi'hed  .Mateiuais- 

LiAKE-I*ICiMENT.S,    FOODSTUFF.S.    Ktc.       Hy    I'rof. 

Akthur  G.  Green,  M.Sc,  F.R.S.,  F.I.C. 
pp.  ix.  -f  144,  9  X  tij  in.,  with  31  Analytical 
Tables.  Charles  Griffin  &  Co.,  Ltd.,  London. 
8s.  6d.  net. 

The  importance  attaching  to  tliis  treatLsc  lies  in 
the  circumstance  that  the  methods  of  dye  analysis 
therein  presented  arc  for  the  most  part  the  revised 
anil  completed  results  of  investigations  conducted 
by  the  author  and  several  collaborators  during  the 
last  twenty  years. 

The  introductory  chapter  serves  as  a  summary 
of  thase  elements  of  organic  cliemistry  which  are 
essential  to  a  clear  understanding  of  the  nature 
of  synthetic  dyes. 

Chapters  II.  and  III.  deal  with  the  classification 
of  colouring  matters.  Two  methods  are  indicated  : 
(1)  the  chemical  classification  in  which  the  dyes 
are  arranged  according  to  their  specific  chromophors 
or  colour  bearing  groups  ;  (2)  the  dyeing  classifica- 
tion in  which  the  divisioiw  depend  on  the  mode 
of  application  of  the  dye  to  the  textile  fibres. 

Chapter  IV.  Ls  devoted  to  the  methods  of 
analysmg  coloui'ing  matters  in  bulk.  These 
processes,  which  are  tabulated,  lead  to  the  relega- 
tion of  the  dye  to  its  appropriate  class  in  both 
the  chemical  and  dyeing  systems  of  classification. 
Further  tests  for  specific  dyes  are  described,  and 
by  the  aid  of  these  reactions  and  comparative 
dyeing  tests  against  standard  colouring  matters, 
the  identity  of  the  dyestuff  under  examination 
is  frequently  revealed. 

A  considerable  proportion  of  the  commercial 
brands  of  dyestuft's  are  mixtures,  and  ingenious 
methods  for  recognising  and  even  for  separating 
the  constituents  of  such  mixtures  are  described. 
Among  these  processes  may  be  mentioned  the 
sprinkling  and  capillarity  tests  and  the  separations 
by  dyeing,  solvents,  and  adsorption. 

In  detecting  artificial  dyes  in  foodstuffs  the  dye 
Ls  preferalily  transferred  to  white  wool,  or  basic 
dyes  may  be  fixed  on  tannin-mordanted  cotton. 
The  furtlier  treatment  of  these  dyed  fabrics  is 
detailed  in  the  following  chapters  (V.  and  VI.), 
which  relate  respectively  to  the  identification  of 
dyestuffs  on  animal  and  vegetalile  fil)res.  The 
identifications  on  wool  present  the  simpler  problem. 
The  general  proceilure  con-sists  in  successive 
stripping  tests  witli  dilute  acetic  acid  and  ammonia 
followetl  l>y  red\iction  exx)eriments  witli  rongalite 
(sodium  formaldcliyde-sulplioxylate)  and  re- 
oxiilation  of  any  resulting  leuco-compoumLs  with 
air  or  animoniiun  persulphate. 

One  of  the  initial  difficulties  in  the  identification 
of  dves  on  vegetable  fibres  arises  from  the  presence 
of  the  tannin  mordant  used  in  the  case  of  basic 


colours.  Tliis  mordant  is  rcmoveil  by  dilute 
taiL'itic  soda  satiu-ated  with  soilium  diloride  ; 
the  basic  dye  is  then  transferred  t«  wool  and  tests 
applied  as  in  the  case  of  dyed  woollen  samples. 

Chapter  VII.  is  devoted  to  the  important  topics 
of  the  valuation  of  commercial  indigo  and  the 
testing  of  indigo-dyed  fabrics. 

Cliapter  VIII.  contaiiLs  a  scheme  of  analysis  lor 
pigments  and  lake  colom-s  employed  for  paints, 
jirinting  inks,  litliogiapliic  coloiu's,  and  wall  paper 
stains.  Tlie  final  tests  tor  classification  and 
identification  of  the  dyes  are  effected  after  trans- 
ferring the  organic  colour  to  wool  or  cotton. 

The  concluding  chapter  gives  a  concise  account 
of  the  two  general  methods  employed  in  determin- 
ing the  constitution  of  azo-dyes. 

This  manual  Is  furnished  with  two  indexes,  one 
to  the  text  and  the  other  to  the  analytical  tables. 
The  latter  enables  the  reader  to  find  quickly  the 
reactions  of  any  of  the  principal  organic  dyes. 

G.  T.  Morgan. 

On  the  Relation  of  Imports  to  Exports.  By 
J.  Taylor  1'eddie.  Longmans,  Green  &  Co., 
London.  88  pages,  7f  by  5  in.  2s.  6d.  net. 
The  two  essays  of  which  this  book  consists  are 
entitled  respectively  "  On  the  relation  of  imports 
to  exports  "  and  "  Foreign  exchange — The  liill  of 
exchange."  The  author  shows  that  the  mere 
figures  extracted  from  the  trade  returns  cannot 
be  taken  as  an  exact  indication  of  the  commercial 
prosperity  of  a  country,  "and  gives  a  brief  descrip- 
tion of  the  financial  system  on  which  international 
commerce  of  to-day  is"  founde<l.  The  second  essay 
contains  numerous  quotations  from  an  address 
by  Dr.  Ewing  Pratt,  of  the  U.K.  Bureau  of  Foreign 
and  Domestic  Commerce,  on  May  27tli  last,  on  the 
economic  situation  of  the  United  States. 


*Dissertations. 

[The  Roman  numerals  in  thick  typo  refer  lo  tlie  similar 
classification  o£  abstracts  under  '  .lournal  anil  Patent  Litera- 
ture" and  in  the  "List  o£  Patent  Amilications."] 


VTI     Anderson,  J.  S.  :   Die  Struktur  des  Gels  der 
•        Kieselsiiure.    Oottingen.     1914.    58  S.   8°. 

liutlncr,  H.  :  Ueber  teste  Hydrosole  von  Metall- 
liydroxyden  und -oxyden.  Leipzig.   1014.  68  S.  8°. 

Kcrstein,  H.  :  Reduktionen  in  der  umgekehrten 
Chlorknallgasflamme.    Berlin.    1914.    27  S.    8'. 

Patrick,  W.  A.  :  Die  Aufnahme  von  Gasen 
durch  das  Gel  der  Kieselsiiure.  Gottingen.  1914. 
40  S.     8°. 

Poppe,  W.  :  Ueber  die  Auflosung  von  Natrium - 
clilorid-  und  von  Natriumchlorat-Kristallen.  Kiel. 
1014.     65  S.     8^ 

Sachadd,  O.  :  Ueber  nitrose  Gase.  Leipzig. 
1914.     57  S.     8°. 

Trummcr,  F.  :  Ueber  Wasserstoffsuperoxyd  und 
Wasserstoffsuperoxydpriiparate  mit  besonderer 
Berucksichtigimgdes"Ortizon."  Wiiraburg.  1014. 
35  S.     8". 

VTTT     Endcr,  K.  :  Ueber  den  Bleigehalt  glasierter 
vixi.        Tongeschirre.   Tubingen.  1014.    13  S.  4°. 

X     Bormann,    W.  :     Ueber    die    Temperaturkon- 
zeutratlonsdiagramme      des     Kohlenstoffes 
iiiit  Mangan,  Nickel  und  Eisen.     Danzig  (Techn. 
llochsch.).     1014.     54  S.     8°. 

Debuch,  A.  :  Studien  zur  elektrothermischen 
/inkgewiunung.  Berlin  (Techn.  Hochsch.).  1914. 
59  S.     4°. 
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Hayeniami.  W.  :  Ueber  die  Obei-flachenspannung 
gfschmolzener  Metallc.  Freiburg  i.  B.  1914. 
48  ,S..  4  Taf.     8°. 

Maempel.  E.  :  Ueber  die  Zerstaubiing  scheiben- 
forniiger  Eisenkathoden  unter  konstant«n  Verhalt- 
iiissen  ini  sehr  hohen  Vakmim.  Halle  a.  S.  1914. 
19  S..  2  Taf.     4°. 

Overbecli:  K.  :  Ueber  metamagnetische  Ijegier- 
ungen.     Rostock.     1914.     28  S.     8°. 

Ririif.  A.  :  Experimentelle  Unt^rsiubiingen 
iihor  die  galvanische  Ijeitfahigkeit  diinner  Metall- 
scliirhten.     Gottingen.      1914.     4.5  S.     8°. 

Hicder,  K.  :  WarmeaV>gabe  erhitzter  Platin- 
banderiind  -drahte.  NachweisderReynolds'schen 
Konstanten  K  fiir  verschiedene  Ga.se.  Tiihingen. 
1914.      41    S.     8°. 

Wolfnnu.  V.  :  Beit  rage  7,iir  qviantitativen 
Analyse  des  Eisenis.  Miinchen  (Techn.  Hoch.soh.). 
1914.'     74   S.     8°. 

Wurmbuch.  M.  O.  :  Elektrolytische  Entkiipfer- 
nickelung.  Karlsruhe  (Techn.  Hochschule).  1914. 
OS  .S..  1  Taf.     8'. 

YJ     Gummeli,  H.  :    Ueber  den  Einfluss  koUoidaler 
*        Substanzen     aiif     die     Ueberfiilu'ungszahl 
und  das  Leitvermogen  einiger  t«rnarer  Elektrolyte. 
Halle  a.  S.     1914.     39  S.     8°. 

Hoffmann.  W.  :  Beit  rag  zur  Kenntnis  der 
elektroehemischen  Reduktion  von  Kondensations- 
prodnkten  aromatischer  Aldehyde  vind  Ketone 
mit  Aminen.  Giessen.  1914.  31  S.  8°. 
VIT  Thiele,  E.  :  Ueber  vollstandig  hvdrierte 
Fett«.  Ueber  Phenyl-1-athanol-l-amin- 
2  und  venvandte  Verbindungen.  Gottingen.  1914. 
50  S.     S". 

XVI.    ^c^tHz,    A.  :      Die    p'ruchtbarkeitsverhall- 
nisse   in    verschiedenen  Schichten  eines 
Bodenprofils.     Miinrhen  (Techn.  Hochsch.).    1914. 
to  S..  2  Taf.     8°. 

XVIII    fiotimann.  A.  :    Beitrage  zur  chemischen 
'       Kenntnis    der    Malzkeime.      Miinchen 

(Techn.  Hochsch.).     1914.     .^5  S.     8'. 

Rucldesihei.  W.  :  Ueber  Melanoidine  und  ihr 
\'orkoininen  im  Darrmalz.  Miinchen  (Techn. 
Hochsch.).      1914.     98  S.     8°. 

XIXA    Hlonrliard,  O.  :    Ueber  die  Saponine  der 
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Official  Notice. 


LOST  CANADIAX  AND  U.S.  COPIES  OF  THE 
JOURNAL  FOH  AUG.  31ST,   1915. 

Owing  to  the  .sinking  of  the  s.s.  Hesperian  by  a 
German  .submarine  on  Sept.  (ith,  some  1500 
copie,-!  of  the  AuKust  31.st  .loiirnal  for  Canadian 
and  U.S..V.  Members  and  Subscribers  were  lost. 
The  Council  has  ordered  the  text  of  this  issue 
to  be  reprinted,  as  the  stock  in  hand  is  not  nearly 
larpo  enough  to  ri-ph>ce  the  lost  copies.  There 
will  be  .some  unavoidable  delay  in  dealing  with  the 
numerous  applii-Ations  for  replacement  which  are 
being  received  by  every  mail,  but  the  circum- 
stances are,  it  is  hoped,  exceptional,  and  the 
blame  must  rest  on  the  criminals  responsible  for 
the  act. 


London  Section. 


Meeting   held   at   Burlington   House   on    Monday, 
June  1th,    1915. 


PROF.    W.    R.    HODGKINSON    IN    THE   CHAIK. 


"ADOBE"  AS  A   M.VTP^RI.^L  FOR  THE  CON- 
STRUCTION   OF   EXPLOSIVES   BUILDINGS. 

BY    ABRAHAM    FEBBIZ    Y    SA^^NON. 

Of  the  various  materials  that  have  been  pro- 
posed for  the  construction  of  buildings  for  the 
storage  and  manufacture  of  explosives,  none  has 
yet  fulfilled  all  the  necessary  conditions. 

The  efficiency  of  fortifications  and  parapets 
of  clayey  earth,  the  durability,  staljility,  and 
cheapness  of  the  rural  constructions  in  Mexico, 
made  of  a  material  called  "  adobe,"  and  the 
efticicnt  protection  which  such  buildings  aflord 
against  extremes  of  temperature,  suggested  the 
following  experinients  with  a  view  to  the  applica- 
tion of  "  adobe  "  for  the  construction  of  explosives 
btiildings. 

"  Adobe  "  consists  principally  of  clayey  earth, 
water,  and  straw,  mixed  in  very  variable  pro- 
portions ;  the  straw  may  be  replaced  by  manure 
or  grass.  The  components  are  beaten  together 
to  obtain  a  mixture  as  homogeneous  as  possible, 
called  "  Barro,"  which  is  poured  into  rectangu- 
lar wooden  moidds.  After  about  three  days 
the  "  a<lobes  "  will  have  acquired  such  a 
consistency  that  they  can  be  lifted  from  the 
ground  ;  they  are  then  slacked  in  the  open  air 
for  at  least  15  days  to  facilitate  drying.  In 
Mexico  there  are  many  buildings  of  adobe 
with  stone  foundations,  built  more  than  100 
years  ago,  and  still  in  good  condition. 

At  the  author's  suggestion,  tlie  "  National 
Mexican  Company  for  Dynamite  and  Explosives," 
at  Dinamita,  State  of  Durango,  Mexico,  con- 
.structed  in  1909  a  building  of  adobe,  with  a 
roof  of  galvanised  iron,  and  wooden  ceiling  and 
door.  Temperature  observations  were  taken  dur- 
ing twelve  months,  the  door  being  kept  closed. 
\\'hilst  the  external  temperature  varied  between 
— 4-6°  and  -(-40-l°  C,  the  temperature  within  the 
building   only   varied   between    13  0'   and   35°  C. 


The  temperature  variation  in  buildings  mtirely 
constructed  of  adobe  (i.e.,  with  adobe  arches) 
is  even  less  than  this. 

In  February  and  March  of  last  year,  five 
buildings  of  adobe  and  one  of  reinforced 
concrete  were  constructed  near  the  City  of  Mexico, 
to  obtain  an  idea  of  their  relative  value  for  the 
construction  of  explosives  buildings. 

Some  idea  of  the  resistance  of  arthes  of  adobe 
to  mechanical  shock  is  given  by  the  fact  that 
iron  pulleys,  weighing  up  to  41  kilos.,  were  dropped 
on  the  arches  from  a  height  of  10  metres  without 
causing  injury. 

A  building  of  adobe  with  a  galvanised  iron  roof, 
protected  by  mounds  of  earth  supported  by  adobe 
walls,  was  charged  with  a  ton  of  40  "o  gelatinous 
dynamite  ;  tiiis  charge  was  taken  to  make  the 
experiment  comparable  with  those  carried  out 
at  Kummersdorf.  in  1897  and  1899,  under  the 
direction  of  Dr.  C.  E.  Bichel.  As  a  result  of  the 
explosion  the  walls  which  sustained  the  mounds^of 
earth,  as  well  as  those  of  the  building,  were 
reduced  to  powder  and  to  pieces  wliich  fell  on 
an  area  less  than  GO  metres  in  diameter.  The 
galvanised  iron  x-oof  was  destroyed,  but  the  walls 
and  arches  of  adobe  in  a  similar  building  25  metres 
away  remained  intact.  The  walls  of  a  building 
of  reinforced  concrete  at  a  similar  distance  showed 
large  cracks. 

To  compare  the  buildings  of  adobe  and 
reinforced  concrete,  half  a  ton  of  the  explosive 
was  fired  in  each  building.  The  reinforced  con- 
crete building  was  4x3-5x3  metres  high,  the 
mortar  used  for  the  walls  being  composed  of  1  part 
cement  to  4  of  sand,  and  for  tlie  roof,  1  to  3.  The 
reinforcement  of  the  walls  consisted  of  J  inch  bars 
20  cm.  apart,  and  of  the  roof  i  inch  bars  10  cm. 
apart.  The  roof  was  12  cm.  thick  and  the  walls  50 
to  (30  cm.  The  adobe  buUding  was  3-7  m.  high 
to  the  centre  of  the  arched  root,  and  the  internal 
dimensions  were  3x4  m.  The  walls  supporting 
the  arcli  were  1-5  metres  thick  at  the  base  and 
1-3  m.  at  the  top.  Neither  building  was  pro- 
tected by  earth  parapets. 

When  the  reinforced  concrete  building  was 
exploded  some  projectiles  were  found  700  metres 
from  the  centre  of  the  explosion.  At  560  metres 
pieces  of  cement  were  found  weighing  900  grms. 
and  at  180  metres  pieces  weigliing  4-2  kUos. 
The  iron  reinforcements  of  the  waUs  were  broken 
to  pieces  and  thrown  in  all  directions,  whilst  the 
reinforcement  of  the  roof  was  thrown  almost  intact 
to  a  distance  of  35  metres.  Five  buildings  of 
adobe,  at  distances  of  25  and  50  metres  from  the 
explosion,  were  only  very  slightly  affected.  A 
piece  of  one  of  the  keystones  from  the  arch  of  a 
Ijuilding  at  50  metres  and  some  adobes  were  dis- 
placed irom  the  upper  part  of  tlie  sustaining  wall  of 
the  parapets  of  another  building  at  the  same  dis- 
tance. None  of  the  charges  in  these  buildings  was 
exploded  liy  the  concussion.% 

The  adobe  building  was  Then  exploded.  The 
walls  were  reduced  to  powder  and  fragments 
covering  an  area  of  150  metres  radius.  The 
fragments  found  were  not  laige  enough  to  per- 
forate the  roof  of  a  building,  nor  to  cause  serious 
damage  to  persons. 

A  similar  adolie  building  charged  with  180 
kilos,  of  dynamite  in  8  boxes  each  containing 
22-5  kUos.  was  next  exploded  to  observe  the 
effects  o£  a  smaller  charge  upon  the  waUs  and 
arches  of  adobe.  The  walls  were  reduced  to 
powder,  and  fragments  were  tluown  within  an 
area  of  150  metres  diameter.  Sheep  placed  in 
concentric  circles,  with  radii  varying  from  25 
metres  from  t  he  centre  of  the  building  to  300  metres, 
suffered  no  apparent  damage  from  the  effect  of 
tlie  explosions. 

To  test  the  resistance  of  the  adobe  to  pro- 
jectiles of  portable  firearms,  25  shots  were  tired 
with  a   7  mm.   Mauser  ritle,   from   a  distance   of 
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25  metres,  against  a  wall  of  adobe  one  metre 
thick.  None  of  the  projectiles  penetrated  more 
than  60  cm. 

The  dynamite  employed  in  the  experiments 
was  presented  by  the  National  Mexican  Company 
for  Dynamite  and  Explosives. 

These  experiments  show  that  buildings  of 
"adobe"  containing  less  than  half  a  ton  of 
dynamite  need  not  be  protected  with  earth  parapets 
provided  they  are  more  than  25  metres  apart. 

Though  these  experiments  are  not  put  forward 
as  being  complete,  the  author  considers  them  to  be 
of  sufficient  interest  to  justify  their  publication. 

The  entire  manufacture  of  1000  adobes 
0-5  X  0-25  >:  0  10  metre  can  be  carried  out  by  6  men, 
in  18  hours  of  work.  The  quantity  of  straw 
generally  used  is  180  kilos.  In  the" preparation 
of  the  clay  sufficient  water  is  used  to  form  a  work- 
able paste.  The  hardness  of  the  adobe  increases 
with  the  proportion  of  clay  in  the  earth  used. 

In  the  City  of  Mexico,  the  manufacture  of 
adobes,  of  the  ordinary  dimensions,  is  contracted 
at  $7.00  (about  14s.)  a  thousand  ;  and  the  con- 
struction of  the  walls  50  cm.  thick,  at  about 
$11.00  (22s.)  a  thousand  up  to  three  metres  in 
height.  When  the  water  and  the  necessary 
earth  are  obtainable  on  the  spot,  the  cost  of  a 
building  of  adobe  is.  approximately,  20%  of 
that  of  a  similar  building  of  reinforced  concrete, 
and  in  many  cases  is  less  than  one  of  wood. 

Recently  a  machine  has  been  placed  upon  the 
market  in  Mexico  City  for  making  adobes,  similar 
to  those  used  for  the  making  of  bricks,  which  is 
claimed  to  produce  1 000  adobes  an  liour. 

It  is  preferable  to  construct  the  walls  of  adobe 
upon  stone  foundations,  especially  in  wet  places, 
and  to  plaster  them  with  lime  mortar  and  sand. 

A  sample  of  the  adobes  used  in  the  experiments 
described,  showed  a  mean  resistance  to  breaking 
by  pressvire  of  8  kilos,  per  sq.  cm.  Another 
sample  was  analysed  in  the  Geological  Institute 
of  Mexico  with  the  following  resiUts  : — 

Straw  .and  organic  materials  tliat  did  not  pass  tlirough 

sieve  No.  40    1-8% 

Sand  that  did  not  pass  through  sieve  No.  100 17-3% 

Kne  sand  that  did  not  pass  through  sieve  No.  200    19-1  % 

Clay  that  passed  through  sieve  No.  200    61-3% 

99-3% 
One  cubic  metre  weighed  1550  kUos.    Moisture 
(130°  C),  5-80%  ;   loss  at  red  heat  (water,   organic 
matter,   etc.),   7-71%. 

Discussion. 

Captain  C.  J.  Guttmann  explained  that  Major 
Ferriz  had  sent  the  paper  to  him  last  year,  asking 
him  to  read  it,  but  owing  to  the  war  it  had  not 
been  possible. 

The  building  of  reinforced  concrete  as  designed 
by  Major  Ferriz  seemed  to  be  very  dangerous. 
When  a  charge  was  exploded  inside  a  building 
Blade  of  weak  gravel  concrete,  as  suggested  by 
liis  late  father,  the  material  went  into  fragments 
of  a  very  small  size,  just  as  in  the  case  of 
adobe.  Adobe  would  be  quite  suitable  in  Mexico, 
but  he  was  afraid  that  in  this  country  adobe  by 
itself  could  not  stand  the  continuous  rain.  He 
believed  the  best  material  to  use  was  a  kind  of 
brick  dust  ;  it  was  quite  possible  to  use  in  Europe 
a  material  similar  to  adobe  and  cover  it  with 
cement.  lie  thought  that  if  a  type  of  reinforce- 
ment was  used  for  tlie  weak  gravel  concrete  walls 
of  the  building  and  possibly  also  for  the  roof,  which 
was  not  tied  together  t«  the  same  extent  as  the  one 
which  was  apparently  used  by  JMajor  Ferriz,  there 
should  be  very  little  risk  of  the  reinforcement 
being  projected  in  a  dangerous  manner.  That 
view  seemed  to  be  supported  in  one  of  the  reports 
of  the  Home  Office  Explosives  Department,  in 
which  reinforcement  was  recommended,  and  he 
understood  that  at  the  present  time  there  were 
one  or  two  buildings  for  explosives  manufacture 


being  made  in  reinforced  concrete.  As  little  cement 
as  possible  should  be  used  for  the  concrete,  so  that 
there  should  be  very  little  resistance  in  the  event 
of  an  explosion,  and  the  necessary  amount  of 
weather-proofing  could  be  obtained  by  cement 
rendering.  With  regard  to  reinforcement,  it 
seemed  to  htm  that  it  was  quite  sufficient  if  there 
was  electrical  connection  between  the  individual 
portions  of  the  reinforcement,  to  render  the 
building  as  far  as  possible  proof  against  lightning. 

Dr.  S.  RiDEAL  drew  attention  to  the  danger  of 
tetanus  and  other  diseases  which  might  arise  as 
a  result  of  explosions  in  buildings  made  vnth. 
manure. 

Mr.  W.  F.  Reid  said  that  the  use  of  manure  for 
mixing  with  clay  was  very  general  in  the  Argentine, 
when  the  clay  would  not  dry  without  cracking.  He 
did  not  think  it  was  likely  to  convey  any  disease 
such  as  anthrax,  because  when  that  was  prevalent 
there  were  no  cattle  about.  Poor  clays  would 
dry  without  cracking,  l)ut  most  clays,  such  as 
the  London  clay,  would  simply  crumble  into  frag- 
ments on  drying,  and  would  require  a  considerable 
mixture  of  vegetable  material,  such  as  sawdust. 
A  very  good  concrete  could  be  made  with  sawdust, 
and  he  very  strongly  objected  to  using  gravel 
concrete  in  any  shape  or  form,  because  in  case  of 
explosion  gravel  would  make  a  very  lair  substitute 
for  shrapnel. 

Captain  Guttmann  said  the  size  of  gravel 
intended  for  the  concrete  was  considerably  less 
than  shrapnel. 

Mr.  Reid  said  that  sand  would  be  unobjection- 
able, but  he  did  not  see  any  object  in  using  gravel. 
A  very  fair  friable  concrete  could  be  made  by  using 
one  part  of  good  Portland  cement  to  about  ten 
parts  of  light  sand,  or  other  ingredients.  A  good 
deal  of  concrete  had  been  made  with  breeze,  which 
was  supposed  to  be  a  very  good  ingredient,  and 
had  l)een  passed  by  the  London  County  Council  as  a 
fireproof  material  for  building  an  Exhibition. 
He  had  seen  the  building  under  construction,  and 
the  workmen  were  actually  boiling  their  kettles 
by  means  of  fragments  of  the  fireproof  concrete. 
The  building  was  aU  right  and  was  llmewashed 
and  there  had  never  been  a  fire  there.  He  thought 
adobe  clay  mixed  with  vegetable  matter  such  as 
sawdust  could  be  made  very  satisfactorily  indeed, 
and  it  seemed  to  him  it  was  an  excellent  idea  ; 
but  he  would  suggest  that  it  shoiUd  not  be  made 
into  bricks  but  be  made  in  situ,  because  the  bricks 
would  have  to  be  united  with  some  kind  of  cement. 
They  were  not  told  what  it  was,  but  there  was  little 
doubt  that  it  was  the  same  clay  as  was  used  to 
make  the  bricks.  One  of  two  things  would 
happen — either  the  cement  between  the  bricks 
was  of  a  more  friable  nature  than  the  bricks  and 
the  bricks  would  then  fly  asunder  as  bricks,  or  a 
stronger  cement  than  the  bricks  themselves  was 
used,  and  it  would  go  in  a  lump.  Adobe  was  in 
very  general  use  in  the  Argentine  plains,  where 
they  had  no  other  building  material.  It  was  made 
in  a  very  crude  way,  the  walls  being  built  of  mud 
made  by  wetting  the  clay.  There  was  a  dis- 
advantage in  having  it  in  lumps  ;  but  on  the 
whole  he  thought  that  if  the  stresses  were  properly 
apportioned  and  the  material  made  in  sitti,  it 
would  be  better  for  the  purpose,  and  less  liable  to 
fly  about  than  by  using  it  in  the  form  of  bricks. 
Another  thing  that  had  to  be  considered  in  the 
English  climate  was  the  preservation  of  the  clay. 
Big  eaves  and  waterproof  roofs  would  be  necessary. 
Portland  cement  would  not  adhere  to  clay  at  all  ; 
the  best  coating  one  could  give  was  composed  of 
blood  and  lime.  It  was  a  very  serviceable  mixture 
and  stood  water  well  and  adhered  to  adobe.  It 
was  mixed  up  into  thin  paste  and  brushed  on, 
and  was  renewed  every  two  or  three  years.  The 
lime  combined  with  the  albuminous  material  of  the 
blood,  forming  a  greenish  insoluble  product. 
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I.— GENERAL;  PLANT;  MACHINERY. 

Apparatus  for  study  of  reactions  between  gases  and 
liquids.     Reiil.     See  XX. 

Patents. 

Evaporating  and  concentrating  liquids  ;  Apparatus 

for .     Fawcett    Preston  and  Co.,  litd.,  and 

A.   McA.   Lang,    Liverpool.     Eng.   Pat.    l'J,5C7, 
Sept.  9,  1914. 

The  upper  tube-plate  of  a  tubular  evaporator  has 
the  form  of  a  shallow  inverted  cone,  and  the  tubes 
are  fixed  at  ripht  angles  to  the  plane  of  the  cone. 
The  lower  tube-plate  consists  of  two  or  more 
stepped  cones.  An  annular  heating  belt  is  pro- 
vided around  the  bottom  of  the  outer  casing. 
This  arrangement  of  the  tube-plates  ensures 
effecti\e  circulation  of  the  liquid  in  the  loner 
part  of  the  apparatus. — W.  H.  C. 

Evaporating  and  concentrating  liquids  ;  Apparatus 

for .     Fawcett  Preston  and  Co.,  Ltd.,  and 

A.   McA.   Lang,   Liverpool.     Eng.   Pat.    19,.")(j8, 
Sept.  9,  1914. 

The  liquid  to  be  evaporated  is  fed  through  the 
pipe,  8,  into  the  lower  header,  2,  of  the  uppermost 
evaporator,  and   is   partly   evaporated,    both   the 


vapour    given    off    and    the    concentrated    liquid 
passing    into    the    upper    header,    3.     From    this 


chamber  the  liquid  passes  by  the  pipe,  7,  to  the 
lower  header,  2,  of  the  secoml  vessel,  and  so  on  to 
the  lowest  vessel,  from  which  the  concentrated 
liquid  i.s  withdrawn.  The  steam  given  off  is 
separated  in  the  header,  3,  and  passes  up  the  pipe, 
10,  to  the  steam  jet  compressor,  IC  ;  any  surplus 
steam  passes  by  the  pipe,  10a,  to  a  vessel  for  pre- 
heating the  liquid  to  be  evaporated.  The  com- 
pressed steam,  with  the  steam  used  for  the 
compression,  passes  down  the  pipe.  15,  into  the 
tubes  of  the  upper  vessel,  and  thence  by  the  pipe, 
9,  to  the  second  vessel,  and  so  on.  Condensed 
water  is  withdrawn  from  the  lower  ends  of  the 
steam  spaces. — W.  H.  C. 

Evaporating,     concentrating,    or    heating    liquids ; 

Apparatus  for .     C.   Day,   A.   Farmer,   and 

W.  M.  Sandison,  Glasgow.  Eng.  Pat.  22,636, 
Nov.  17,  1914. 

The  heating  tubes  of  evaporating  or  concentrating 
apparatus  are  each  provided  with  a  core  having 
helical  guide  ribs,  which  may  lie  of  riglit  and  left 
handed  pitch  alternately,  and  baflles  at  intervale 
to  retard  the  flow  of  liquid.  The  core  is  of  larger 
diameter  at  the  inlet  end  and  may  be  rotated  by 
a  projecting  spindle. — W.  F.  F. 

Cooker    or    evaporator ;    Continuovs .     A.    K. 

Morse,  Chicago,  111.  U..S.  Pat.  1,153,170,  Sept. 
7,  1915.     Date  of  appl.,  Sept.  26,  1910. 

The  material  to  be  treated  is  pumped  at  a  regu- 
lated rate  through  an  externally  heated  tubular 
container  and  thence  into  a  pair  of  temperature- 
controlling  chambers,  within  which  a  partial 
vacuum  is  maintained. — W.  H.  C. 

Agitation  of  liquids  during  evaporation  ;  Apparatus 

for  the .      M.  Wendriner.     Ger.  Pat.  284,577, 

Dec.  18,  1913. 

A  STE.\M  or  gas  injector  is  fixed  inside  a  vertical 
double-walled  cylinder  in  the  centre  of  the  evapor- 
ating vessel,  and  radial  pipes,  perforated  along 
one  side,  project  outwards  from  the  annular  space 
between  the  walls  of  the  cylinder,  to  which  also 
steam  or  gas  is  supplied  ;  the  radial  pipes  may  be 
arranged  in  several  superposed  series.  The  action 
of  the  injector  produces  a  circulation  of  the  liquid 
in  a  vertical  direction,  and  this  is  supplemented 
by  a  horizontal  circulation  produced  by  steam  or 
gas  issuing  from  the  perforations  in  the  radial 
pipes. — A.  S. 

Cooling    or    heating    fluids;    Apparatus    for . 

A.  J.  E.  Munters.  .Stocksund,  Sweden.  Eng. 
Pat.  20.017,  Sept.  21,  1914.  Under  Int.  Conv., 
Sept.  24,  1913. 

A  NUMBER  of  concentric  inverted  cones,  .spaced 
apart,  are  arranged  one  above  the  other,  on  a 
central  vertical  shaft  in  a  casing.  The  fluid  to  he 
treated  passes  in  one  direction  through  one 
alternate  set  of  spaces  so  formed,  and  the  heating 
or  cooling  medium  passes  in  the  opposite  du'ection 
through  the  other  alternate  set  of  spaces.  Com- 
munication between  the  spaces  of  each  set  is 
established  at  the  periphery  by  means  of  pro- 
jections from  the  cones,  and  at  the  axis  by  passage.^ 
formed  in  the  shaft  and  perforated  rings,  which 
grip  the  shaft  and  are  interposed  between  the 
cones.— W.  H.  C. 
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Beating  and  cooling  liquids;  Apporalus  for . 

The  Unit  Engineering  Co.,  Ltd..  and  C.  ilather. 
juu.,  Mancliester.     Eng.  Pat.  5976.  Apr.  21.1915. 

The  apparatus  described  in  Eng.  Pat.  15.215  of 
1910  is  modified  in  that  the  units  or  plates,  when 
assembled,  are  clamped  together  by  bolts  outside 
the  intermediate  plates  and  passing  only  through 
the  end  plates.  In  this  way  the  bolts  are  not 
subject  to  the  same  variation  of  temperature  as 
when  they  pass  through  the  intermediate  plates, 
and  consequently  the  joints  between  the  plat«s 
remain  tighter.  The  cavities  in  the  plates  through 
which  the  fluids  flow,  in  opposite  directions  in 
alternate  plates,  are  divided  by  a  central  rib, 
which  divides  the  flow. — W.  H.  C. 

Measuring    or    regulating    the    temperature    or    the 
differences  of  temperature  of  liquids  ;    Apparatus 

for .     J.  F.  Simmance,  London.     Eng.  Pat. 

23,564,  Dec.  4,   1914. 

A  VESSEL  containing  a  liquid  (mercury  for  example) 
having  a  rate  of  expansion  different  from  that  of 
the  liquid  of  which  the  temperature  is  to  be 
measured,  is  suspended  from  the  arna  of  a  balance, 
so  as  to  be  completely  immersed  in  the  liquid.  A,s 
the  temperature  of  the  liquid  varies,  the  vessel 
rises  or  falls  owing  to  the  difference  of  rates  of  ex- 
pansion of  the  two  liqxiids,  and  the  tendency  to  rise 
or  fall  is  partly  compensated  by  a  counterbalance. 
The  temperature  is  indicated  by  a  pointer  attached 
to  the  beam  of  tlie  balance.  If  the  diiierence  of 
temperature  of  two  liquids  is  to  be  measured,  a 
vessel  is  suspended  troin  each  end  of  the  balance, 
one  in  one  liquid  and  one  in  the  other.  Tlie  [ 
temperature  can  be  regulated  by  making  the 
movement  of  the  beam  control  a  tap  through 
which  the  heating  agent  is  supplied. — W.  H.  C.        ' 

Tunnel  dryers.     T.  C.  Fawcett,  Ltd.,  and  D.  L. 

Fawcett,  Leeds.  Eng.  Pat.  470,  Jan.  12,  1915. 
The  material,  e.g.,  sand,  stone,  ore,  or  the  like, 
is  moved  over  the  heated  floor  of  a  closed  tunnel 
by  the  reciprocation  of  toothed  or  twisted  scrapers 
or  like  conveyers.  The  floor  is  heated  by  hot 
furnace  gases  which  then  pass  through  tlie  tunnel. 
A  diaphragm,  with  an  opening  for  the  scrapers,  is 
provided  at  the  entrance  to  the  tunnel  to  prevent 
the  admission  of  cold  air. — W.  F.  F. 

Drying-floors.  J.  E.  and  H.  N.  Torrance,  and 
Torrance  and  Sons,  Ltd.,  Bitton,  Glos.  Eng 
Pat.  6318,  Apr.  28,  1915. 

In  a  drying-floor  of  the  type  consisting  of  a  number 
of  flanged  plate  sections  resting  side  by  side  in  a 
continuous  network  of  channels,  and  "heated  by 
the  circulation  of  exhaust  or  live  steam  beneath, 
the  plate  sections  are  supported  only  at  the  corners 
(the  usual  outwardly-inclined  flanges  being  cut 
away  for  this  purpose)  and  carried  entirely  by  the 
junction  pieces  of  the  channels.  A  bitiuninous 
composition,  or  other  material  semi-fluid  and 
elastic  under  the  influence  of  steam,  is  placed  in 
the  channels.  Escape  of  the  jointing  material 
from  between  the  junction  pieces  and  the  troughs 
is  prevented  by  the  use  of  a  caulk  of  lead  wire, 
for  which  purpose  the  parts  in  question  are 
suitably  grooved. — W.  E.  F.  P. 

Disintegrating    solid    substances ;     Apparatus    for 

.      W.   S.   and   G.   S.   Barron,   King.sholm. 

Glos.    Eng.  Pat.  2505,  Feb.  17,  1915. 

The  disintegrator  chamber  is  divided  into  two 
compartments  by  a  vertical  perforated  partition. 
Pivoted  beater-arms  are  rotated  in  each  com- 
partment. The  material  is  fed  into  one  compart- 
ment, where  it  is  partially  disintegrated,  and 
then  passes  through  the  perforated  partition 
into  the  second  compartment,  where  the  dis- 
integration is  completed  ;    the  lower  part  of  the 


i    second     compartment     is     lined     with      abrasive 
I    material  and  is  provided  with  a  pocket  to  retain 
the  non-pulverised  matter. — W.  H.  C. 

I  Ball-mills.  F.  E.  Marcy.  Salt  Lake  City,  Utah. 
i  U.S.A.     Eng.  Pat.  10,033,  July  9,  1915. 

j  The  grate  or  transverse  screen  of  the  ball  mill 
1  consists  of  a  series  of  radial  segments  or  sectors 
I    supported  on  radial  blades  attached  to  one  end 

of    the    drum    and    subdivided    into    transverse 

sections  or  grate  bars. — W.  H.  C. 

!  Rotary  furnace  or  kiln.  F.  T.  Downs,  Buffalo,  N.Y. 
I  U.S.  Pat.  1.151,574.  Aug.  31,  1915.  Date  of 
i        appl.,  March  19,  1915. 

I  A  MANIFOLD  head  with  attached  manifold  is 
fixed  to  one  end  of  a  rotating  cylindrical  kiln, 
and  a  non-rotating  blast  head  is  fixed  so  that  it 
presses  against  the  manifold  head  but  allows  free 
rotary  movement  of  tlie  latter  and  the  attached 
cylinder.— W.  II.  C. 

Emulsifying    two    or    more    liquids ;     Process    for 

combining  and .  J.  B.    Vogelsang.   Webster 

Groves,  Mo.    U.S.  Pat.  1.152.456,  Sept.  7,  1915. 
Date  of  appl..  Oct.  10,  1914. 

The  liquids  are  propelled  by  a  steam  jet  against 
a  solid  plate  at  the  end  of  a  chamber,  and  then 
through  the  roughened  and  perforated  walls  of 
the  chamber.  (See  also  U.S.  Pat.  1,140,548  ; 
this  J.,  1915.  785.)— W.  F.  F. 

Filtering  apparatus.  C.  J.  Brockbank,  Assignor 
to  The  Carborundum  Co.,  Niagara  Falls,  N.Y. 
U.S.  Pat.  1.152,875,  Sept.  7,  1915.  Date  of 
appl.,  Jan.  7.  1914. 

A  FILTER  plate  of  carborundum  without  any 
foreign  binding  substance  is  keyed  into  a  support 
of  acid-resisting  material,  e.g.,  silicon,  by  a  ring 
also  made  of  acid-resisting  material. — W.  H.  C. 

Centrifugal  machine  for  the  separation  of  liquids  of 
different  specific  gravities.  Diirkoppwerke  A.-G. 
Ger.  Pat.  284.578,  Oct.  18,  1913. 

The  apparatus  (see  fig. )  is  intended  for  the  sepjira- 
tion  of  a  small  quantity  of  a  heavier  liquid  from 
a  large  quantity  of  a  lighter  liquid,  e.g.,  of  water 


from  oil.  The  lieavier  liquid  is  forced  outwards 
and  rises  through  the  channel,  H,  formed  in  the 
member,  G,  into  the  closed  chamber,  I,  whence  it 
is  discharged  through  the  adjustable  outlet,  K  ;  the 
lighter  liquid  escapes  through  L.  The  tube,  K,  is 
arranged  so  that  its  distance  from  the  vertical  axis 
of  the  apparatus  is  less  than  that  between  the  axis 
and  the  inner  edge  of  the  outlet  passage,  L,  on  the 
side  remote  from  the  shaft. — A.  S. 
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•Ventrifxujal    machine  ;     Continuous   dischanie  ■ 


[for separdling  liquids atnl  solids].  ,1.  J.  Armstronfc, 
Honolulu.  U.S.  Pat.  I.ir.;{.:it57,  Sept.  14,  1915. 
Date  of  appl.,  Jan.  31, 1913. 

TllE  material  is  fed  to  the  centre  of  a  shallow 
horizontal  chambor  rotating  about  a  vertical 
axis.  TliP  chanibcr  wall  is  bent  back  upon  itself 
at  its  periphery,  the  discharge  opening  for  tlu^ 
solids  being  comparatively  near  the  axis.  Tlie 
outer  wall  of  the  cnamber  at  the  bend  is  perforated 
and  suiTounded  by  a  concentric  wall,  forming  an 
annular  discharge  chamber  for  liquid  in  excess 
of  that  required  to  fill  the  bend.— W.  F.  P. 

Cryalalliainy  apparatus.    E.  Kriiger,  geb.  Kowing. 
Oer.   Pat.   281,091},   Aug.    18,    1912. 

In*  a  counter-current  cooling  apparatus,  containing 
a  number  of  sets  of  cooling  tubes  connected  in 
series,  the  cooling  tubes  are  pro\'ided  with  attached 
frameworks  to  which  the  crystals  can  adhere,  whilst 
the  cooling  tubes  tliemselves  are  kept  free  from 
deposits  by  means  of  scrapers. — A.  S. 

Solid-bearing    solutions ;     Apparatus    for    treating 

.    L.  C.  Trent,  Los  Angeles,  Cal.    U.S.  Pat. 

l,152,769,Sept.7,1915.Dateofappl.,Junel2,1912. 

See  Eng.  Pat.  24,413  of  1913  ;   this  J.,  1915,  142. 

Concentrating   liquids  ;     Apparatus  jor .      U. 

Rossi.  Milan,  Italv.  U.S.  Pat.  1.152,977,  Sept.  7. 
1915.     Date  of  appl.,  June  3,  1911. 

See  Fr.  Pat.  432,231  of  1911  ;    this  J.,  1912,  16. 

Emulsions  ;  Process  and  apparatus  for  the  prepara- 
tion of .      Flakes   Aktieselskab.      Fr.   Pat. 

474,976,  July  10,  1914.  Under  Int.  Conv., 
Oct.   18.   1913. 

See  Eng.  Pat.  23,653  of  1913  ;   this  J.,  1914,  1167. 

Emulsions  ;  Process  and  apparatus  for  the  prepara- 
tion of .      Flakes   Aktieselskab.      Fr.    Pat. 

475,097,  Julv  11,  1911.  Under  Int.  Conv.,  Nov.  5. 
1913. 

Si?K  Eng.  Pat.  25,265  of  1913  ;   this  J..  1914,  1218. 

Evaporating  devices  [for  sulphuric  acid].    Eng.  Pal. 
23,919.     See  VII. 

Catalyser  and  process  of  making  same.     U.S.  Pat. 
1.151.71S.     See  XII. 

Apparatus  for  grinding  chocolate  and  similar 
material.  Grinding  and  redticing  apparatus. 
Eng.  Pats.  20,860  and  20,861.     See  XIXa. 


consisted  mainly  of  parafflns,  hydrogen,  and  carbon 
monoxide,  with  smaller  quantifies  of  etliylene  and 
carbon  dioxide,  and  the  similarity  in  their  com- 
position indicates  that  similar  grouijings  of  atoms 
occur  in  each  of  the  two  portions  of  th(!  coal,  and 
undergo  decomposition  in  the  .same  manner. — B.  N. 

Nitrogen  in  coal  and  coke  ;  Acceleration  of  Kjeldahl's 

method  of  determining .     B.  M.  Margosches 

and  A.  Lang.  Chem.-Zeit.,  1915,  39,  073 — 675. 
The  digestion  with  svdphuric  acid  in  the  pi-e- 
liminary  stage  of  the  KjeUlahl  process  for  the 
determination  of  nitrogen  in  coke,  may  frequently 
be  materially  shortened  by  the  use  "of  asbestos 
(1  grm.)  impregnated  with  copper  oxide  (0-8  grm.). 
With  soft  cokes,  a  longer  time  is  required  witli 
asbestos  (I  part)  impregnated  with  tungsten 
trioxide  (2  parts)  than  when  mercuric  oxide  is 
iised.  The  favourable  action  of  tungstic  acid 
Ls  most  noticeable  with  hard  cokes.  For  example, 
a  specinien  which  was  hardly  affected  by  19 
hours'  digestion  in  presence  of  mercuric  oxide, 
was  ready  for  distillation  after  8  hours'  digestion 
in  presence  of  tungstic  acid.  By  using  mercuric 
oxide,  copper  oxide,  potassium  bisulphate,  etc.,  in 
addition  to  asbestos  impregnated  with  tungstic 
acid,  the  period  of  digestion  may  be  reduced  to 
1  to  2  hours.  In  the  case  of  coal,  the  addition  of 
mercuric  oxide  (0-5  grm.  per  1  grm.)  effects  a  great 
reduction  in  the  time  of  digestion  {e.g.,  9  hours  to 
1  hour),  whereas  tungstic  acid  has  much  less  effect. 
Retort  graphite  was  decomposed  in  "T)  hours  in 
presence  of  2  grms.  of  asbestos  impregnated  with 
tungstic  acid,  but  was  not  altered  by  25  hours' 
digestion  In  presence  of  mercuric  oxide  (05  grm.). 

— C.  A.  M. 

Lignite    tar;     Carbonisation    of - 


V.    Schon. 
J.  Gasbeleucht.   J.  Gas  Lighting,  1915,  131,  697. 

The  high  water  content  of  lignite  tar — up  to  40  % — 
is  reduced  by  prolonged  settling  and  heating,  to 
about  10%.  The  tar  is  introduced  into  the  car- 
bonising ovens  of  a  gasworks  and  gasified.  In  a 
trial,  220-5  lb.  of  tar  was  run  at  95°  F.  (35°  C.) 
through  a  swan-neck  pipe  into  the  carbonising 
chamber.  The  average  calorific  value  of  the  coal 
gas  before  the  introduction  of  the  tar  was  375 
B.Th.U.  per  cub.  ft.,  during  the  addition  414 
B.Th.U.,  and  after  the  addition  of  the  tar  358 
B.Th.U.,  and  it  was  estimated  that  1014  cub.  ft. 
of  gas  was  produced  from  the  tar  itself.  Analysis 
of  the  gas  showed  11%  of  heavy  hydrocarbons 
while  the  tar  was  being  carbonised,  compared  with 
0-7%  before  its  introduction.  The  products 
resulting  from  the  lignite  tar  used  in  this  way 
indicate  that  its  value  is  00%  of  that  of  coal  tar. 

— W.  G.  O. 


HA— FUEL;      G.AS ;      MINERAL    OILS    AND 

WAXES. 

Coal  ;  Composition  of .   D.  T.  Jones  and  R.  X.       Toluene  ;    Production    and    recovery    of  ■ 

Wheeler.    Chem.  Soc.  Tran.s.,  1915,  107,  1318—  

1324. 

A  BITUMINOUS  coal  from  Itiu'ham  was  .separated 
by  prolnnge<l  treatment  with  boiling  pyridine 
into  an  insoluble  portion  (a),  and  a  soluble  portion, 
which,  by  extraction  with  chloroform,  yielded  an 
insoluble  portion  (6)  and  a  soluble  portion  (c),  the 
latter  being  of  resinous  character,  whilst  (a)  and  (6 ) 
mainly  belong  to  the  humie  class  of  compounds. 
The  portions  (a)  and  (6)  yielded  on  distillation 
very  small  percentages  of  liquid  products,  mainly 
phenols,  whereas  40  to  50%  of  the  portion  (c) 
distilled  below  400^  C.  and  no  phenols  were 
obtained,  the  distillates  being  principally  paraffins, 
olefines.  and  naphthenes.  The  formation  of 
phenols  indicated  the  presence  of  the  furan  grouping 
in  the  humic  substances,  and  the  portion  of  the 
coal  insoluble  in  pyridine  may  be  regarded  as 
derived  from  the  woody  fibre  or  celluloses  of  the 
original  coal  plants.  The  gases  evolved  from  tlie 
portions   («)  and   (6),  between  300"  and   450^  C, 


-from 
illuminating  gas.  A.  Rollason.  J.  Gas  Light- 
ing, 1915,  131,  096. 

The  increase  of  the  idtimate  toluene  content,  by 
washing  the  gases,  after  cooling  with  the  tar  made 
during  carbonisation  (as  in  the  "  C  "  process  of 
the  High  Explosives  Committee),  depends  on  the 
age  of  the  coal  used,  its  oxygen  content  and 
possible  yield  of  hydrocarbons,  and  also  on  the 
temperature  of  coal  carbonisation.  When  using 
second  grade  and  Bemi-coking  coals,  many  which 
contain  a  liigh  percentage  of  hydrocarbons  give 
off  their  volatile  matter  very  quickly,  and  when 
high  temperatures  are  employed  the  hydrocarbons 
are  decomposed  into  uuethane  and  hydrogen, 
leaving  carbon  in  an  amorphous  form  as  soft 
friable  coke.  The  addition  of  lime  does  not 
always  improve  the  quality  of  the  coke,  but  by 
adding  limestone  and  then  carbonising  at  a  tem- 
perature above  850°  C.  the  quality  of  the  gas  is 
improved,  the  quantity  both  of  gas  and  ammonia 
is  increased,  and  the  sulphur  content  of  the  gas 
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is  reduced.  With  a  coal  carbonised  at  1080° — 
1210°  C,  the  toluene  recovered  on  washing  with 
anthracene  oil  rose  from  2-90  lb.  per  ton  of  coal 
without  limestone  to  3-8  lb.  with  limestone,  and 
the  amount  of  toluene  recovered  from  the  tar  rose 
from  0-1-t  lb.  to  0-41  lb.  At  a  lower  temperature 
of  carbonisation  the  increase  of  toluene  was  even 
greater. — W.  G.  C. 

Gas  quality  ;  Substituting  heating  value  for   candle 

power   as   a   standard   of .     R.   S.    M'Bride. 

U.S.  Bureau  of  Standards.  J.  Gas  Lighting, 
1915,  131,  702 — 705. 
The  character  of  the  gas  coal  available  in  any 
district  affects  the  selection  of  a  heating  value 
standard,  and  it  should  not  be  so  severe  as  to  pre- 
vent a  choice  of  the  most  economical  processes  of 
gas  making.  In  the  adoption  of  a  heating  value 
standard  it  is  important  to  know  what  the  quality 
of  the  gas  has  been  in  the  past,  so  that  comparison 
can  be  made,  and  an  estimate  obtained  of  the 
relative   costs  for   gas   of   the   different   qualities. 

— W.  G.  C. 

Electrical  ignition  of  gaseous  mixtures  ;  The  reaction 

beticeen    gas    and    pole    in    the .     W.     M. 

Thornton.  Proc.  Roy.  Soc.  1915,  A  92,  9—22. 
Is  experiments  on  the  electrical  ignition  of 
gaseous  mixtures  with  various  tj'pes  of  sparks, 
using  different  metals  as  poles,  it  was  found  that 
the  metal  of  the  sparking  points  has  a  great 
influence  "upon  ignition  at  pressures  up  to  one 
atmosphere,  whether  the  sparks  are  disruptive 
or  formed  by  separaling  the  poles.  The  order  of 
difficulty  of  ignition  by  continuous  current  break- 
sparks  IS  the  same  as  that  of  the  density  of  the 
poles  ;  with  ethane  the  order  of  decreasing  difiS- 
ciilty  is  platinum,  copper,  nickel,  iron,  and 
aluminium.  The  difficulty  of  ignition  by  alter- 
nating or  condenser  discharge  sparks  is  proportional 
directly  to  the  density  and  specific  heat  of  the  pole 
and  inversely  to  its  thermal  conductivity,  and  is 
least  with  platinum  poles.  In  the  case  of 
jump  or  long  disruptive  discharge  sparks,  the 
passage  of  the  spark  depends  on  the  number  of 
molecules  of  gas  between  the  poles,  and  the 
difficulty  of  ignition  varies  with  the  tenacity  of 
the  material  of  the  poles,  that  of  copper  being 
lowest.  In  experiments  with  tliis  type  of  spark, 
mixtures  of  constant  proportion  of  coal  gas  and 
air  were  used,  the  gas  pressure  being  varied,  while 
with  the  other  varieties  of  sparks  atmospheric 
pressure  was  employed,  and  the  percentage  of 
combustible  gas  in  air  varied.  With  carbon  poles, 
a  condenser  discharge  in  coal  gas  has  most  effect 
upon  the  hydrogen,  a  longer  disruptive  discharge 
has  most  upon  the  methane. — W.  G.  C. 

Gasoline  from  natural  gas  ;    Condensation  of  - 


G.  A.  Burrell.  F.  M.  Seibert,  and  G.  G.  Oberfell. 

Bull.  88,  U.S.  Bureau  of  Mines,  1915.  (106  pages.) 
The  proportion  of  gasoline  vapour  present  in  a 
particular  gas  is  determmed  mainly  by  the 
character  of  the  associated  oil,  the  intimacy 
of  contact  existing  between  the  latter  and  the 
gas.  the  temperature  and  pressure  prevailing 
in  the  containing  sands,  and  the  porosity  of  the 
confining  strata.  Laboratory  methods  for  ascer- 
taining the  suitability  of  a  gas  for  gasoline  pro- 
duction are  based  mainly  on  solubility  and 
specific  gravity  tests  ;  the  natural  gases  in  present 
use  for  this  purpose  have  a  density  of  0-80  or  higher 
and  contam  30  °o  or  more  of  constituents  soluble 
in  "  claroline  oil  "  (a  mineral  oil  distUlate.  sp.  gr. 
0-8667  at  15°  C,  flash-point  by  Pensky-Martens 
closed  test,  152°  C.)  or  alcohol,  as  determined  by 
agitating  100  c.c.  of  the  gas  with  35  c.c.  of  the 
former  or  50  c.c.  of  the  latter  solvent.  In  the 
condensation  process  mostly  employed,  the  gas 
is  subjected  to  pressures  up  to  300  lb.  per  sq.  in. 
(the   most   suitable   degree   of   compression   being 


found  by  experiment)  and  cooled  by  water  a<r 
ordinary  temperature  ;  cooling  by  means  of  other- 
refrigerants,  with  or  without  compression,  is  also 
practised  to  a  limited  extent.  Single  and  two- 
stage  compressors  are  used,  the  former  when  the 
pressure  required  does  not  exceed  110  1b.  per 
sq.  in.  As  received  in  the  accumulator  tanks, 
the  condensed  product  consists  principally  of  the- 
liquids  pentane  and  hexane  and  the  liquefied 
gas  butane  ;  some  heptane  and  liquefied  propane 
may  also  be  present.  The  yield  increases  with 
the  degree  of  compression,  but  beyond  a  certain: 
point  this  increa.se  is  nullified  by  the  greater- 
volatility  of  the  liquid  on  exposure  to  air.  Since 
mixtures  of  the  condensed  product  and  refinery 
naphtha  have  lower  volatilities  and  vapour 
pressures  than  the  corresponding  condensed 
product  alone,  blending  is  advantageous  in  many 
cases  as  regards  transport  and  storage.  The  cost 
of  equipment  for  compression  and  condensation 
alone  varies  from  about  $2800  (about  £580)  for 
a  plant  handling  120,000,  to  $7800  (£1600)  for 
one  handling  600,000 — 700,000  cub.  ft.  of  gas 
per  day.— W.  E.  F.  P. 

British  Association  Committee  on  Fuel  EcoiU)tni/~ 
See  Official  Notices,  p.  62s. 

Petroleum  for  medicinal  purjioses.     See  XX. 

Constant  velocity  aspirator.  Method  of  collectinif 
and  analysing  industrial  gases.  II.  and  III. 
Gautier.     See  XXIII. 


Paten'ts. 


Coal  ;     Separation   of  ■ 


Purification  of  coal. 
F.  W.  C.  Schniewind,  Englewood,  N.J.  (E.  M. 
Schniewind,  executrix).  U.S.  Pats.  (A)  1,152,442 
and  (B)  1,153.182,  Sept.  7.  1915.  Dates  of  appl., 
Jan.  20,  1913,  and  Dec.  19.  1912. 

(A.)  The  coal  mixture  is  crushed,  the  conductive 
pyritical  impurities  separated  by  electrostatic 
means,  and  the  remainder  moistened  to  develop 
the  differences  in  hygroscopicity  of  its  constituents. 
The  moistened  coal  is  again  subjected  to  electro- 
static sep.aration.  (B)  A  mixture  of  coking  and 
non-coking  coal,  or  of  coal  and  gangue  containing 
pyrites,  is  separated  into  its  constituents  by 
subjecting  the  material  in  a  crushed  condition  to 
electrostatic  separation. — W.  F.  F. 

\_Retorts  for]  carbonising  fuels.  A.  ^McD.  Duckham, 
Ashtead,  Surrey.  Eng.  Pat.  13,934  of  1914  ; 
date  of  appl.,  Jan.  5,  1915. 

A  TIER  of  horizontal  retorts  is  formed  by  horizontal 
plates  held  between  channel  irons  at  either  side, 
the  alternate  spaces  serving  as  heating  flues.  The 
plates  extend  beyond  the  side  walls,  forming 
spaces  which  are  subdivided  into  collecting 
chambers.  The  collecting  chambers  communicate 
with  zones  of  different  temperature  in  the  retort 
by  means  of  openings  in  the  wall,  and  corres- 
ponding chambers  of  each  tier  are  connected 
together  by  short  vertical  pipes,  and  also  to  a  gas- 
collecting  main  above  and  a  liquid-collecting  main 
below.  The  openings  in  the  retort  wall  for  the 
escape  of  volatile  products  are  formed  by  bending 
out  a  triangular  tongue  of  metal.  The  installation 
is  intended  especially  for  the  low-temperature 
carbonisation  of  coal,  and  renders  it  possible  to 
collect  together  products  from  similar  zones  in  the 
several  tiers  of  retorts,  separately  from  products 
coming  from  other  zones. — W.  F.  F. 

Gas  retorts  ;    Vertical .     J.  Pintsch  Akt.-Ges., 

Berlin.    Eng.  Pat.  16,199.  July  7,  1914.    Under 
Int.  Conv.,  Oct.   11,  1913. 

In  apparatus  of  the  type  having  vertical  retorts 
set  in  furnace  chambers,  the  platform  at  the  top 
is  cooled  bv  the  circulation  of  air  between  it  and 
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the  furnace  tops.     .V  blower  or  ventilator  may  be 
proviileii  at  one  end  of  tliis   space. — W.  P.  F. 

Cuke  ;    Method  of  and  a]i]>aratus  for  removing   and 

loading  a  inmiD  of located  on   a    quenrhiny 

bench.  (".  Still,  He<klinj;hivusen,  (iermanv.  Eng. 
Pat.  7304.  Mnv  17,  1915.  Under  Int!  Conv., 
May  1((,  1914." 
.V  BEAM  is  placed  behind  the  irregular  mass  of 
quenched  coke  on  (he  bench,  and  the  whole  is 
(irawn  forward  over  the  screen.s  on  to  the  loading 
ramp  by  wire  ropes  attuclied  to  the  ends  of  the 
beam  and  wound  bv  a  winch  on  the  edge  of  the 
bench.— W.  H.  C. 

Oas   producer.     E.    A.    \V.    Jefferies,    Assignor    to 

Morgan    Construction    Co.,     Worcester,     Mass. 

U.S.    I'at.    1,152, .-.14,    Sept.    7,    1915.     Date   of 

appl.,  Jan.  20.  1911. 

The  fuel  is  supported  in  a  heating  chaniber  by  a 

rotatory  ash-pan  below,  and  a  bent,   water-cooled 

poker,  extending  through  the  healing  chamber,  is 

mounted  in  horizontal  bearings  in  the  walls  of  the 

chamber  so  that  it  can  be  rotated. — VV.  F.  F. 

Waler-gas  ;     Manufacture   of - 


.  C.  F.  Zeek, 
I'etLsacola,  Fla.,  Assignor  to  United  Gas  Improve- 
ment Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,152,869, 
Sept.  7,  1915.  Date  of  appl..  Mar.  21,  1914. 
The  valves  of  a  water-gas  plant  are  automatically 
operated  in  proper  sequence  Ity  fluid  pistons 
moving  in  cylinders  supplied  with  compressed  air 
from  a  reservoir.  The  air  supply  is  controlled  by 
valves  operated  by  suitable  cams  on  a  rotating 
lay  shaft,  which  is  driven  by  clockwork  and  con- 
trolled bv  a  speed  governor.  (.See  also  this  J., 
1915,  895.)— W.  F.  F. 

(las-proditcer.     E.    A.    W.    Jefferies,    Assignor    to 

Morgan    Construction    Co.,     Worcester,     Mass. 

U.S.   l*at.   1,153,023,  Sept.    14,   1915.     Date  of 

appl.,  Apr.  1,  1909. 

A  G.\s  producer  is  provided   with  an  outwardly 

flared  rotating  ash-pan  having  a  central  cone  and 

enclosing  the  lower  end  of  the  producer  but  spaced 

from  it.     An  adjustable  stationary  blade  is  fixed 

with  one  edge  in  contact  with  the  inside  of  the 

flared  wall  of  the  ash-pan.     The  pan  is  supported 

on  rollers  carried  by  diverging  shafts  connected 

bv  bevel  gear,  and  one  of  the  shafts  is  rotated. 

— W.  F.  F. 


Ammonia  ;  Recovery  of  - 


in  the  form  of  sulphate 


from  gases.  T.  IJigby,  Dumfries,  and  Wetcarbon- 
izing,  lAd..  Westminster.  Eng.  Pat.  18,559, 
Aug.  11,  1914. 
Tx  the  separation  of  ammonia  as  ammoniiun 
sulphate  from  producer  or  similar  gas,  the  tarry 
impurities  contained  in  the  sulphate  liquor  are 
almost  completely  eliminated  by  the  addition  of  a 
light  tar  oil,  which  absorbs  them.  In  the  case  of  a 
peat  by-product  gas  recovery  plant,  the  oil  is 
obtained  from  the  distillation  of  the  tar  separated 
from  the  gases,  and  is  added  to  the  sulphate  liquor 
a.s  it  passes  to  the  evaporators.  Oil  and  liquor  are 
thoroughly  agitated  to  form  an  emulsion,  and 
after  settling,  the  oil  is  removed,  preferably  by 
decantation.— E.  H.  T. 

Gas  washers.     C.  E.  Pope,  Pittsburg,  Pa.,  U.S.A. 

Eng.  Pat.  19,847,  Sept.  10,  1914. 
In  a  gas  washer  of  the  type  in  which  the  gas  and 
washing  liquid  are  brought  into  intimate  contact 
by  blades  carried  by  a  rotating  shaft,  the  rotor  and 
driving  wheel  are  carried  by  a  vertical  shaft 
suspended  on  a  ball  bearing,  which  is  carried  by  a 
member  having  a  spherical  seating  in  a  part  of 
the  fixed  frame.  A  rubber  sleeve  keeps  the  shaft 
vertical  while  allowing  limited  play.  The  rotor 
carries  a  cylindrical  member  dipping  into  an 
annular  trough  supported  by  the  casing  and  form- 


ing a  liquid  seal  through  which  the  washing  liquid 
is  supplied  to  the  rotor. — W.  F.  F. 

Liquid     fuels     .'luilable    for     automobile     engines  ; 

Production   of .      W.   A.    Hall,    New    York. 

Eng.  Pat.  12,902,  May.  20,  1914. 

A  MIXTURE  of  lieavy  vapours  and  low  Iioiling 
products  containing  a  considerable  proportion  of 
hydrocarbons  of  the  ethylene  series,  obtained  by 
cracking  mineral  oil  at  about  000°  C.  imder  a 
pressure  of  about  70  Hi.  per  sq.  in.,  is  combined 
with  coal  tar  distillation  products  sucii  as  toluol 
and  xylol.  The  combination  may  be  effected  in 
the  cold  by  passing  the  vapours  through  the  coal 
tar  distillates,  or,  preferably,  by  mixing  the 
constituents  in  a  state  of  vapour,  conipressing  the 
mixture,  and  condensing  it  under  pressure  by 
cooling.  (See  also  Eng.  Pat.  437  of  1914  ;  this  J., 
1915,   340.)— W.  H.  C. 

Liquid     fuel  ;       Production      of  - 


particularly 
suitable  for  use  in  high  speed  internal  combustion 
engines.  Hall  Jlotor  Fuel,  Ltd.,  London.  En". 
Pat.  0009,  Apr.  22,  1915.  Under  Int.  Conv., 
May  11,   1914. 

The  gases  and  vapours  from  the  cracking  and 
gasifying  of  hydrocarljon  oils  are  cooled  to  about 
200°  C.  and  then  compressed  adiabatically  to 
several  atmospheres  pressure.  A  fall  of  tempera- 
ture due  to  endothermic  reactions  takes  place, 
and  volatile  hydfocarbons  are  produced  ;  the  low- 
boiling  products  are  recovered  from  the  mixtm-e 
leaving  the  compressor  by  cooling. — W.  F.  F. 

Crude   oil  and  other   hydrocarbons ;     Process  and 

apparatus  for  distilling .    A.  F.  G.  C.  P.  J. 

von  Groeling.  Vienna,  and  The  Burmah  Oil  Co  , 
Ltd.,  Glasgow.    Eng.  Pat.  10,713,  July  13,  1914. 

The  apparatus  consists  of  a  boiler,  a  .still,  two  or 
more  dephlegmators,  and  a  preheater.  The  crude 
oil  is  passed  through  the  preheater  and  the  jackets 
of  the  dephlegmators,  and  is  then  sprayed  into 
the  upper  part  of  the  still  above  a  set  of  super- 
posed perforated  baffles.  It  is  withdrawn  from  the 
bottom  of  the  still  by  a  feed  pump  and  forced  into 
the  boiler  under  pressure,  a  portion  being  also  dis- 
charged through  a  pipe  leading  to  a  coil  in  the 
bottom  of  the  preheater  and  thence  through  a 
cooler  into  a  storage  tank.  A  second  pump 
circulates  the  oil  from  the  bottom  of  the  boiler 
through  a  system  of  coils  inside  the  still  and  back 
to  the  boiler.  Provision  is  made  for  discharging 
part  of  the  circulating  hot  oil  through  a  regulating 
valve  into  the  lower  part  of  the  still,  where  it  is 
partially  volatilised.  The  vapours  from  the  still, 
pass  first  into  a  separator  to  remove  entrained  oil 
and  the  least  volatile  constituents,  and  thence  to 
t  he  dephlegmators.  Two  or  more  sets  of  apparatus 
may  be  arranged  side  l>y  side  in  combination, 
the  residues  from  the  bottom  of  the  first  still 
being  delivered  by  a  separate  pump  into  the  top 
of  the  second  still,  instead  of  passing  to  the  coil 
in  the  preheater.  The  temperature  in  the  con- 
secutive stills  may  also  be  made  progressively 
higher,  and  the  separate  boilers  worked  at  corres- 
pondingly higher  pressures.  Sufficient  pressure 
may  be  maintained  in  the  stiU  to  effect  cracking. 
For  the  production  of  lubricating  oils  the  last  still 
may  be  worked  under  vacuum. — W.  N.  B. 

[Petroleum]   oils  ;     Process   of   treating    [low-grade] 

.      W.   O.   Snelling,   Pittsburg,   Pa.,   U.S.A. 

Eng.   Pat.    18,419,   Aug.    7,    1914.     Under   Int. 
Conv.,  Nov.  11,  1913. 

Low-GBADE  crude  oils,  asphaltic  oils,  paraffin  wax, 
rod  wax,  kerosene,  lubricating  oils,  fuel  oils,  tarry 
still  residues,  etc.,  are  converted  into  a  product 
resembling  high-grade  Oklahoma  crude  oil  by 
heating  in  a  closed  vessel  to  such  a  temperature 
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that  the  vapours  evolved  produce  an  added 
pressure  of  at  least  400  to  800  lb.,  preferably  600 
to  800  Uj.  per  sq.  in.  ;  the  volume  of  the  oil  must 
not  be  less  than  one-tenth  or  more  than  seven- 
tenths,  and  is  preferably  from  one-fifth  to  one- 
half,  of  the  cubic  capacity  of  the  container.  The 
presence  of  catalysts  (deflocculated  graphite, 
colloidal  carbon,  colloidal  nickel,  etc.)  may 
facilitate  the  operation,  but  is  not  essential. 
The  average  amount  of  gasoline  (distilling  up  to 
1.50°  C.)  found  in  the  "artificial  crudes"  pro- 
duced is  10  to  20%,  with  20  to  iO%  burning  oil. 
These  yields  may  lie  increased  by  distilling  off  the 
lighter  oils  and  treating  the  residue  again,  and  the 
process  may  be  worked  continuously  by  providing 
means  for  removing  the  vapours  produced.  (See 
also  this  J.,  1915,  267.)— W.  N.  B. 

Petroleum;  Refining  of- 


J.  C.  Black,  Point 
Richmond.  Oal.,  Assignor  to  Standard  Oil  Co. 
U.S.  Pat.  1.152,478,  Sept.  7,  1915.  Date  of 
appl..  Mar.  5,  1909. 
The  oil  is  treated  at  a  temperature  above  the 
freezing  point  of  water,  with  sulphur  dioxide  under 
pressiire  ;  with  certain  of  the  constituents,  com- 
pountls  are  formed  which  separate  by  gravity 
from  the  remainder  of  the  liquid.  These  sidphur 
dioxide  jjroducts  are  subsequently  decomposed 
by  heating  so  as  to  yield  sulphur  dioxide  under 
pressure,  available  for  treatment  of  fresh  oU. 
The  oil  remaining  after  separation  of  the  sulphur 
dioxide  products  contains  appreciable  quantities 
of  absorbed  gas  ;  it  is  first  heated  to  a  tem- 
perature not  above  125°  F.  (52°  C.)  so  as  to 
yield  part  of  the  sulphur  dioxide  under  pressure, 
and  the  remainder  of  the  gas  is  recovered  by 
heating  at  the  same  temperature  under  reduced 
pressure. — W.  N.  B. 

Petroleum-slUIs   or   analoaous   vessels ;   Setlinrj  for 

.     J.    W.    A-an    Dyke    and    W.     M.    Irish, 

.Assignors  to  The  Atlantic  Refining  Co.,  Phila- 
delphia. U.S.  Pat.  1,152.576,  Sept.  7,  1915. 
Date  of  appl.,  Oct.  l.S,  1910. 

The  still  is  fitted  with  external  supporting  lugs 
corresponding  to  braces  extending  across  the 
interior.  The  lugs  rest  upon  metal  cohunns  rising 
from  the  masonry  foundation  enclosing  the  fire- 
boxes and  lower  part  of  the  heating  space.  The 
columns  are  connected  and  held  in  place  by 
removable  metal  plates,  so  as  to  form  a  gas-tight 
enclosure  for  the  upper  part  of  the  heating  space 
and  lower  part  of  the  still.  The  metal  columns 
and  plates  are  protected  from  heat  by  a  removable 
lining.— W.  N.  B. 

Hydrocarbons  ;  Process  for  converting  high-boiling 

into  low-boiling  products.     Ges.  f.  Verwert- 

ung  von  Kohlenstoffverbindungen.  Ger.  Pat. 
284,118,  July  20,  1912. 

The  material  is  heated  in  a  still  provided  with  an 
agitator,  and  the  vapours  evolved  pass  through  a 
decomposing  chamber  heated  to  a  definite  tem- 
perature, independently  of  the  still,  and  thence  to 
a  dephlegmator  and  a  condenser.  An  inert  gas 
under  pressvire  is  circulated  through  the  entire 
apparatus  by  a  pump,  and  high-boiling  products, 
condensed  in  the  dephlegmator,  are  returned  to 
the  still.— A.  S. 

Heat  of  coke-cakes  :  Apparatus  for  utilising  the . 

C.   .Semmler,  Wiesbaden,   Germany.     U.S.   Pat. 

1,153,453,  Sept.  14.  1915.     Date  of  appl.,  Dec.  9, 

1013. 
See  Fr.  Pat.  463,299  of  1913  ;  this  J.,  1914,  411. 

(las  generator.  G.  H.  Bentlev,  Assignor  to  E.  G. 
Appleby,  London.  U.S.  Pat.  1,153,417,  Sept. 
14,  1915.      Date  of  appl..  Mar.  23,  1915. 

•See  Eng.  Pat.  9040  of  1914  ;  this  J.,   1915,  540. 


Hydrocarbons  ;  Apparatus  for  treating  liqvAd  — ; — 
for  the  production  of  hydrocarbons  of  lower  boiling 
points.  H.  Wade,  London.  From  Standard 
Oil  Co.,  Whiting,  Ind.,  U.S.A.  Eng.  Pat.  7541 
of  1915  ;  d.ate  of  appL,  Oct.  20,  1914. 

See  U.S.  Pat.  1,122,003  of  1914  ;  this  J.,  1915,  132. 

Petroleums  and  other  heavy  liquid  hydrocarbons  ; 
Process  of  converting into  volatile  hydro- 
carbons distilling  below  150°  C.  P.  Sabatier  and 
A.  Mailhe,  Toulouse,  Assignors  to  Soc.  des 
Raffineries  Catalytiques  des  Petroles  et  Hydro- 
cirbures.  Paris.  U.S.  Pat.  1,152.765,  Sept.  7, 
1915.     Date  of  appl.,  July  11,  1914. 

See  Eng.  Pat.  16,791  of  1914  ;  this  J.,  1915,  826. 

Hydrocarbons  ;  Process  and  apparattis  for  converting 

high-boiling into  lower-boiling  hydrocarbons. 

P.  Porges,  S.  Stransky,  and  H.  Strache.     Fr.  Pat. 

474,588,     May    8,     1914.     Under     Int.     Conv., 

May  8,  1913. 
See  Eng.  Pat.  11,420  of  1914  ;  this  J.,  1915,  826. 


Ub.— DESTRUCTIVE  DISTILLATION  : 
HEATING  ;     LIGHTING. 

Substituting  heating  poicer  for  candle  power  as  a 
standard   of  gas  quality.     M'Bride.     See   IlA. 

Compotinds  occurring  in  commercial  calcium  acetate. 
Bergh.     See  VII. 

Patent. 
Coal ;   Destructive   distillation    of  bitioninoiis  - 


F.  C.  Blvthe,  Northwood,  Middlesex.     Eng.  Pat. 
19,750,  Sept.  14,  1914. 

A  l.^rge  proportion  of  hydrocarbon  oil  and  a 
small  proportion  of  permanent  g,as  is  obtained  by 
adding  about  5 — 10°u  of  heavy  oils,  svich  as 
petroleum,  kerosene,  shale  oils,  heavy  tar  oils,  or 
the  heavy  oils  obtained  in  the  process  itself,  to 
the  coal  and  distilling  at  about  60  lb.  per  sq.  in. 
and  350°— 500°  C— W.  F.  F. 


III.— TAR  AND  TAR  PRODUCTS. 

l.2.3-Trinitrobenzene,  a  netv  trinitrotoluene,  and 
dinitrohalogen  substitution  products.  G.  Koerner 
and  A.  Contardi.  Z.  ges.  Schiess-  u.  Spreng- 
stoit'w.,  1915,  10,  64 — 66,  77 — 78.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  335. 

1.2.3-Trinitrobenzene,  m.pt.  127-5°  C,  is  pre- 
pared by  treating  /S-dinitroaniline  (m.pt.  137-8°  C.) 
dissolved  in  nitric  acid  (sp.gr.  1-38)  with  nitrous 
gases  at  0°  C,  and  pouring  the  resulting  di- 
azonium  nitrate  suspension  on  to  a  mixture  of  ice 
and  sodium  nitrite.  The  dinitrotoluidine  of 
m.pt.  168°  C,  when  treated  in  a  similar  manner, 
yields  a  trinitrotoluene  of  m.pt.  137-5°  C.  ;  the 
corresponding  trinitroVjenzoic  acid,  obtained  by 
oxidation  with  chromic  and  sidphuric  acids,  melts 
at  168°  C.  By  pouring  the  solution  holding  the 
diazo  compound  in  suspension,  on  to  a  mixture 
of  ice  and  cuprous  halide,  instead  of  sodium 
nitrite,  the  following  compounds  are  obtained  : 
1.5.0-dinitrochlorobenzene,  m.pt.  88°  C.  ;  1.5.6- 
dinitrobromobenzene,  m.pt.  107°  C.  ;  1.5.6-di- 
nitro-iodobenzene  ;  dinitrochlorotoluene,  m.pt. 
114-5°  C.  ;  dinitrobromotoluene,  m.pt.  118-4°  C.  ; 
and  dinitro-iodotoluene,  m.pt.  158°  C. — A.  S. 
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Aromalic     nitroamines     and      allied      substances ; 

Transformation     of ,     and    its    relation    to 

subuliiution  iit  bcnzcyxr  derivatives.  F.  .S.  Kippinir, 
K.  J.  1'.  Orton,  S.  Uuhoinaan,  and  J.  T.  Hewitt . 
Brit.  Assoc.  Report,  1015.  Chem.  News,  1915, 
112,  1.52  —  153. 

Relation  of  velocili/  of  chlorination  of  aromatic 
compounds  to  constitulion.  The  activity  of  ortUu- 
para-directiiig  groups  in  the  chlorination  of 
aromatic    compounds   decreases   in   the    followint; 

order: NH,,    -Oil,    -OAlk,    -Nll.CJIaO.      Tlie 

method  used  was  the  direct  measurement  of  the 
speed  of  entrance  of  the  chlorine  into  a  number 
of  substances  of  suitable  constitution.  Since  the 
entry  of  the  first  halogen  atoms  into  amines  and 
phenols  is  practically  instantaneous,  derivatives 
such  as  mono-nitro-,  or  mono-cldoro-amiiies 
or  phenols  were  employed.  A  nitro-group  in  the 
para-,  and  still  more  so  in  the  oWAo-position  to  the 
directing  group  greatly  inhil)it.s  chlorination. 
and  the  results  obtained  with  o-  and  p-nitropheno!s 
would  seem  to  indicate  that  a  free  hydroxyl- 
group  is  not  present.  A  comparison  of  the 
influence  of  the  amino-  and  hydroxyl-groups 
was  obtained  by  measuring  the  rate  of  entry  of 
a  third  clilorine  atom  into  2.4-dichloroaniline 
and  2.4-dichlorophenol  respectively  ;  the  velocity 
in  the  former  case  far  surpassed  that  in  the  latter. 
Alkoxyl-groups  were  shown  to  be  more  active  than 
acylamino-groups  by  comparing  the  velocity  of 
chlorination  of  anisoK;  anil  phenetole  with  that  of 
acetanilide,  and  that  of  chloro-anisole  and  chloro- 
phenetole    with    that    of    p-chloro-acetanilide. 

— G.  F.  M. 

Anthraquiiione  mono-S-,  2.6-,   and  2.1-disulphonic 

acids ;     Separalioti    of .       .\I.    L.    Crossley. 

J.  Amer.  Chem.  Sue,  1915,  37,  2178—2181. 

The  neutralisation  of  the  sulphonated  anthra- 
quinonc  mixtiu'e  with  lime  leads  to  the  rejection 
of  much  of  the  calcium  salts  of  the  mono-4-  and 
2.6-acids  with  the  calcium  sulphate.  It  is 
preferable  to  neutralise  the  mixture  with  caustic 
soda  and  separate  the  sodium  salts  liy  their 
different  soluljilities  in  water,  the  mono-/3-  and 
2.0-salts  separating  first.  The  sodium  salt  of  the 
2.6-acid  becomes  almost  black  on  exposure  to  sun- 
light. The  n\ono-/9-salt  ("silver  .salt")  separates 
best  in  faintly  acid  solution. — F.  W.  A. 

Carbonisation  of  lignite  tar.    Schon.    See  II A. 


Production  and  recovery  of  toluene  from  illuminatinij 
gas.     Rollason.     See  IIa. 


Use  of  tar  for  dust  prevention  and  road  preserva  ion. 
See  IX. 


P.VTENTS. 

4-Halogen-  or  i-alkyl-l-hydroxyanthraqiiinones  and 

their     derivatives  ;       Production     of .  F. 

Ullmann.  I->.  Fat.  474,487,  July  2,  1914.  Under 
Int.  Conv.,  Nov.  20,  1013,  and  May  25.  1914. 
See  Eng.  Pat.  14,951  of  1914  ;  this  .!.,  1915,  952. 
The  process  may  alsD  be  \ised  for  the  preparation 
of  i-alkyl-l-hydroxyanthraquinones  or  their 
derivatives  by  using  alkyl-phenols  instead  of 
halogen-phenols. 


4-C'hloro- 1  -hydroxyaniliraquinone  and  its  derivatives  ; 

Production    of .       F.    Ullmann.       Fr.    Pat. 

474,942,    .Tuly    9,     1914.        Under    Int.    Conv., 
Dec.  22,  1913. 

See  Eng.  Pat.  15,058  of  1914  ;    this  J.,  1914,  913. 


IV.— COLOURING  MATTERS  AND  DYES, 

Patents. 

i    Lcuco-derlvativcs  of  vat  di/c,ituffs  ;    Manufacture  of 

.      A.   Brochet,   I'ivris.      Kng.   Pat.    19,848, 

Sept.  10,  1914.  Und(U'  Int.  Conv.,  Sept.  29,  1913. 

.See  Pr.  Pat.  473,53r>  of  1913  ;  this  J.,  1915,  709. 
The  reaction  mixture  may  be  heated,  and  pressure 
may  be  used.  The  process  is  applicable  to  the 
preparation  of  indigo  white,  and  separate  claim 
is  made  for  the  products  oljtained  by  the  process, 
i.e.,  concentrated  solutions  of  indigo  white  or  other 
leuco-derivatives  of  vat  dyestuffs  free  from 
secondary  substances,  other  than  an  alkali,  salt, 
or  tlie  like  added  to  facilitate  reduction. 

Azo  dyestuffs.  H.  Levinstein  and  J.  Baddiley, 
Assignors  to  Levinstein,  Ltd.,  Manchester. 
U.S.  Pat.  1,153,.555,  Sept.  14,  1915.  Date  of 
appl.,  Jan.  20,  1915. 

See  Eng.  Pat.  28,509  of  1913  ;    this  J.,  1915,  348. 

Di/estuffs  capable  of  being  diasotised  ;    Preparation 

'of .    L.  Cassella  und  Co.    Fr.  Pat.  474,504, 

Dec.  9,  1913. 

See  Eng.  Pat.  28,925  of  1913  ;   tlii#  J.,  1915,  899. 

Vat  dyestuffs  ;    Preparation  of .     I^.   Cassella 

und  Co.    Fr.  Pat.  475,010,  Jan.  12,  1914. 

See  Eng.  Pat.  1443  of  1914  ;    this  J.,  1914,  743. 


Isatins  ;     Manufacture    of  - 


Farbw.    vorm. 


Meister,  Ijucius,  und  Briining.    Fr.  Pat.  474,887, 
July  8,  1914.    Under  Int.  Conv.,  July  18,  1913. 

See  Ger.  Pat.  281,052  of  1913  ;   this  J.,  1915,  543. 

[Azo]  dyestuffs  ;    Production  of  yellow,  substantive 

.      Farbentabr.    vorm.   P.   Bayer   und   Co. 

Fr.  Pat.   475,008,   Jan.   11,   1914.  "  LTnder  Int. 
Conv.,  Aug.  10,  1913,  and  June  19,  1914. 

See  U.S.  Pat.  1,147,803  of  1915  ;  this  J.,  1915,  900. 


v.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 


'  and  its 


Jute  ;    Cross  and  Sevan's  reaction  for 

application  to  cotton.  R.  Haller.  Fiirber-Zeit., 
1915,  26,  157,  173.  Chem.-Zeit..  1915,  39, 
Rep.,  361. 

Cross  and  Bevan  have  described  a  test  for  jute 
based  on  the  formation  of  an  intense  blue-black 
colour  when  the  fibre  is  immersed  in  a  mixture  of 
equal  parts  of  iV/10  ferric  chloride  and  N/10 
ferricyanide  (see  this  J.,  1893,  104).  This  reaction 
is  shown  by  certain  kinds  of  cotton,  and  is  not 
confined  to  ligno-celluloses.  It  appears  to  be  due 
not  to  the  presence  of  aldehydic  groups  but  to 
phenoUc  substances. — J.  11.  L. 

Fibroin  ;       Conversion       of into      7titrofihroin 

ifibroin-xanlhoproieic  acid).  Nitrated  proteins. 
HI.  T.  B.  Johnson,  A.  J.  Hill,  and  I..  P. 
O'Hara.  J.  Amer.  Chem.  Soc,  1915,  37, 
2170—2178. 

About  70  per  cent,  of  the  fibroin  from  Italian 
silk  has  been  shown  by  Fischer  and  Skita  (this  J., 
1902.  472)  to  con.sist  of  the  three  a-amino-acids, 
30%  being  glycine.  21%  alanine,  and  10%  tyro- 
sine. The  protein  is  free  from  histidine,  and  the 
preseu'-e  of  arginine  has  only  been  detected  by 
Fischer  and  Skita.  Aspartic  and  glutamic  acids 
are  also  present  in  fibroin,  which  does  not  contain 
tryptophane.  Canton  and  Italian  silks  contain  1-6 
and  1-25%  respectively  of  phenylalanine.  Vignon 
and  Sisley  (this  J.,  1892,  430)  state  that  the  first 
yellow  colour  produced  by  treating  silk  with  nitric 
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acid  (sp.  gr.  1-33)  is  only  obtained  in  presence  of 
nitrous  acid,  the  nitric  acid  rendering  the  colours 
permanent.  The  authors  have  investigated  the 
action  of  nitric  acid  (sp.  gr.  112)  on  fibroin  at 
18° — 25°  C.  over  definite  periods.  The  reaction 
proceeds  gradually  for  192  hours,  30  °o  of  the 
fibroin  being  dissolved.  The  remaining  70  %  is  an 
orange  powder,  which  is  not  affected  by  ifurther 
exposure  to  the  action  of  the  nitric  acid.  The 
nitrated  protein  fails  to  give  Millon's  test  for 
tyrosine  after  24  hours. — P.  W.  A. 

HydrocelMose.     O.     Hauser     and     H.     Herzfeld. 
Chem.-Zeit.,   1915,  39,  689— C90. 

Hydrocellulose  is  differentiated  from  cellulose 
by  its  cupric-reduciog  properties,  ready  solubility 
in  cellulose  solvents,  low  hygroscopic  moisture,  and 
blue  reaction  vrith  iodine-potassium  iodide  «hich 
is  quickly  removed  by  water.  Published  analyses 
vary  within  wide  limits,  and  there  is  strong  reason 
to  believe  that  hydrocellulose  is  not  a  homo- 
geneous substance.  This  view  is  confirmed  by 
experiments  with  hydrocellulose,  prepared  by 
Girard's  method,  in  which  the  hydrocellulose  was 
extracted  in  a  Soxhlet's  apparatus  with  boiling 
water  and  the  cupric -reducing  power  determined 
at  intervals  of  12  hours.  The  copper  value 
(Schwaibe,  this  J..  1907,  548)  of  the  residue  de- 
creased, at  first  fairly  rapidly  and  later  more 
slowly,  as  extraction  proceeded,  from  5-4  originally 
down  to  0'8  after  93  hoiu«'  extraction,  and  the 
curve  representing  the  rate  of  decrease  had  the 
same  form,  reversed,  as  a  curve  representing  the 
formation  of  an  adsorption  compound  with  a  gel. 
The  extracted  residue  was  again  treated  according 
to  Girard's  method  and  the  new  product  again 
extracted  in  the  same  way.  Here  also  the  copper 
value  decreased  at  a  rate  represented  by  a  very 
similar  curve,  from  40  originally  down  to  0-8  after 
71  hours.  During  the  extraction  the  copper  value 
of  the  extract  increased  progressively  and  dextrose 
was  identified  in  the  solution.  It  is  therefore 
suggested  that  hydrocellulose  is  an  adsorption 
compound  of  variable  composition,  consisting  of 
cellulose  in  combination  with  its  products  of 
hydrolysis,  including  dextrose  and,  most  pro- 
liably,  various  dextrins,  the  brittle  nature  of  the 
product  being  partly  attributed  to  the  inter- 
penetration  of  the  cellulose  structure  by  gela- 
tinised products  of  hydrolysis. — J.  F.  B. 

Paper;      Influence    of    composition,    sizinr/.     atid 
content    of    mineral    matter    on    the    vicchanical 

properties    of .     E.     Rechenberger.     Woch. 

Papierf.,  1915.  46,  659.     Z.  angew.  Chem..  1915, 
28,  Kef.,  353. 

A  SERIES  of  papers  prepared  from  paper  stviffs  con- 
taining different  proportions  of  rags,  and  differing 
also  in  regard  to  sizing  and  loading,  were  examined 
as  to  breaking  length,  elongation,  and  content  of 
water  and  of  mineral  matter.  The  residts  show 
that  by  increasing  the  proportion  of  rag  fibres,  the 
mechanical  properties  of  the  paper  are  improved, 
the  content  of  mineral  matter  is  increased,  and  the 
water  content  diminished.  Rosin  sizing  dimin- 
ishes the  strength  of  the  paper,  whilst  animal 
sizing  increases  it  ;  the  content  of  mineral  matter 
is  increased  and  the  hygroscopicity  diminished  by 
both  kinds  of  sizing,  which  are  also  equally  effica- 
cious in  retaining  loading  materials.  The  per- 
centage loss  of  strength  caused  by  loading  is 
approximately  2'2  times  the  percentage  (within 
the  limits  25  to  30%)  of  loading  material. — A.  S. 

Carbmi  papers  and  coloured  copyiny  papers  ;  Manu- 
facture  of .     O.    Ward.     Papierzeit.,    1915, 

40,  635.     Z.  angew.  Chem.,  1915,  28,  Ref.,  353. 

For  the  manufacture  of  copying  papers  a  thin  and 
very  tough  paper,  preferably  prepared  from  soda 


wood  pulp,  is  used  ;   hemp,  linen,  and  cotton  fibre 

papers  are  also  used,  but  the  soda  pulp  papers  are 

best  on  account  of  their  close  texture,  which  tends 

to  prevent  penetration  of  the  coloui'ing  matter. 

;    The   colom«   used   are  mostly  water-soluble  dye- 

:   stuffs,   viz.,   Piu-e  Blue,   Azo    Red,    Eosine,    and 

ilethyl  Violet  :    for  black  a  mixtiu^e  of  Nigrosine. 

and  the  finest  lampblack  is  used.     The  colour  is 

,    very  finely  ground  with  hot  glycerin  and  applied 

to  the  paper  bv  means  of  a  spreading  machine. 

—A.  S. 

Patents. 

;   Nettle  plant:  Process  for  separating  the  bast  fibres 
!        of    the and    preparing    them    for    spinnin(/. 

O.    Richter  and   F.    Pick.     Ger.    Pat.    284.704, 

Feb.  7,   1914. 

The  cortical  lavers  of  the  plants  are  macerated  in 
a  5 — 27  °'o  ammonia  solution  at  30° — 40°  C.  to 
destroy  the  pectin  lamella^  and  liberate  the  fibres, 

!  and  the  material  is  then  heckled,  either  wet  or  dry. 
treated  for  1  hoiu*  in  a  boiling  soap  solution,  and 

I   repeatedly  scutched  and  heckled,  either  wet  or  dry. 

i  Axi  alternative  process  consists  in  lixiviating  the 
material  with  water  for  2 — 5  hoiu-s  to  remove 
sugars,  then  either  subjecting  it  to  a  retting  process 
for  10 — 72  hours,  or  heckhng  it  whilst  still  wet,  or 
drying  it  and  scutching  and  heckling  the  dried 
material.  The  hquor  obtained  by  lixiviating  the 
material  may  be  treated  for  the  recovery  of 
laevulose. — A.  S. 

Cellulose  and  other  products  ;    Method  of  producing 

.      B.   M.    E.   L.   P.   v.   Ehrenthal.  Oothen, 

Assignor  to  M.  v.  Halles.  Hamburg,  Germanv. 
U.S.  Pat.  1,153,834,  Sept.  14,  I9I5.  Date  of 
appl..  Jan.  19,  1914. 

Fibrous  material  is  boUed  with'a  weak  acid  sulphite 
liquor  containing  almost  sufficient  of  a  base  to 
precipitate  the  monosidphite,  at  5 — 6  atm. 
pressure  and  at  a  temperature  not  exceeding 
125' — 130°  C.  ;  the  product  is  mechanically  dis- 
integrated and  washed,  and  digested  with  sodium 
carbonate  or  caustic  soda  at  the  ordinarv  pressure. 

— F.  W.  A. 


Cellulose;     Manufacture   of - 


by  the  sulphate 
process.  J.  O.Lundberg.  Ger.  Pat.  284,628, 
June  4,  1914.    Under  Int.  Conv.,  Nov.  10,  1913. 

The  fresh  lye  before  being  introduced  into  the 
digester,  is  heated  under  pressure  to  such  a  high 
temperature,  e.g..  aljout  180°  C,  that  it  is  able  to 
furnish  most  of  the  heat  required  tor  the  digestion. 
When  digestion  is  complete,  the  residual  black 
liquor  is  forced  from  the  digester  into  a  separate 
vessel,  where  it  is  kept  under  pressure  and  whence 
the  requisite  quantity  is  introduced  into  a  newly- 
charged  digester  together  with  the  fresh  lye.  The 
receptacles  for  the  fresh  lye  and  the  black  lye  are 
provided  with  heating  coils,  arranged  to  leave  a 
vertical  cylindrical  open  space  in  the  centre  of  the 
vessel,  so  that  the  coils  can  be  easily  removed 
through  a  maidiole  in  the  cover  ;  the  coils  in 
each  vessel  are  all  connected  to  a  common  steam- 
chest   inside   the  vessel. — A.  S. 

Cellulose  from  highly  lignified  plants,  such  as  jute, 
mcinita.  rushes,  bamboo,  esparto,  etc.  :  Manufac- 
ture of .   ;\I.  Midler  and  O.  Heigis.   Ger.  Pat. 

284,681,  Feb.  13,  1914. 

The  material  is  digested  under  pressure  with  a 
lye  containing  alkali  acetate  and  sulphite. — A.  S. 

Acetylcelhilose  ;     Manufacture  of  solutions  of . 

Badische   Anilin  und   Soda   Fabrik.     Ger.   Pat. 
284,672,  Jan.  16,  1914. 

■Solutions  of  acetvlcellulose  in  cvclohexanone 
(see  Eng.  Pat.  14.042  of  1914  ;  this  J.,  1915,  956) 
may  be  diluted  with  benzene  or  its  homologues  if 
a  small  quantity  of  acetone  be  first  added. — A.  S. 
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AridylcfUuloscs  and  stable  aolulions  of  the  same  ; 

Preparation  of .     KikiH  uinl  ('i>.     (ier.  Pat. 

L'S1.72tl.  Feb.  2.  WVi.  Additidii  to  (ier.  Put. 
203,17s. 

Ix  tlie  prepariitioii  <if  jiiiilylcelluloses  and  their 
solutions  liy  tlie  intoraitioii  of  collulose  and 
oivanic  acid  anliydrides  in  presenre  of  acid 
sulpliatos  and  an  inert  solvent  and  diluent,  a 
quantity  of  Msulphate  or  of  a  mixture  of  bi.sulpliate 
and  a  neutral  salt,  less  than  one-half  of  that  of  the 
cellulose,  is  used,  and  the  reaction  is  stopped  before 
products  insoluble  in  acetone  are  formed.  When 
alkali  bisulphate  or  a  mixture  of  alkali  bisulphate 
and  sulphate  is  used,  the  reaction  is  carried  out 
above  J<0°  O.  Suitable  catalysts  are  .sodium  bi- 
sulphate, alone  or  mixed  with  potassium  sulphate, 
a  mixt\ire  of  sulplunic  aciil  and  tartar  emetic  or 
copper   acetate,    and    dimethvlaniline    bisulphate. 

—A.  S. 

Paper  anil   other  absorbent   material ;    Sizing   and 

colouring .        E.    Fues,    Hanau,    (Jermany. 

Kng.  I'at.  19.810,  JSept.  1.5,  1914.  Addition  to 
Enc.  I'at.  13,970,  ,Tune  9,  1914  (see  Fr.  I'at. 
473,405;    this  J.,   1915.  54ti). 

A  SOLUTION  containing  both  an  acid  and  a  basic 
dyestutT  is  obtained  by  preventing  the  formation 
of  a  precipitate  by  adding  an  animal  size,  and  is 
used  for  colouring  the  so-called  parchment  papers. 
The  paper  is  manufactured  so  that  it  possesses 
different  absorbent  capacities  for  dyestuff  at 
different   places. — V.  W.  A. 

Parchment  paper  treated  tcilh  salt  solution  ;  Process 

for    improving .      ^M.    Schmi<lt.      Ger.    Pat. 

283,.50(i,  Nov.  14,  1913. 

The  paper  is  immersed  in  a  solution  of  common  salt 
of  10°— 25°  B.  (sp.  gr.  107.5 — 1-21),  to  each  litre  of 
which  from  0-25  to  3  grms.  of  saccharin,  in  the 
form  of  a  saturated  acjueous  solution,  is  added, 
and  is  afterwards  dried.  The  addition  of  saccharin 
prevents  the  treated  paper  from  having  a  saline 
taste,  yet  does  not  alTect  the  preservative  action 
of  the  salt. — A.  .S. 

Paper   or   fabrics  ;     Process   for   fixing   powdered, 

granular,    or    fibrous    materials    on .        W. 

Golombek.    Ger.  Pat.  2H4,t!82,  Nov.  16,  1913. 

The  mixture  of  regenerated  rubber,  water,  and 
traces  of  solvent  obtained  as  an  intermediate 
product  in  the  regeneration  of  rubber  by  processes 
involving  solution,  is  used  as  an  adhesive  for  fixing 
powdered  and  other  materials  on  paper  or  fabrics. 
The  process  is  specially  applicable  to  the  prepara- 
tion of  sand-paper,  emery-paper,  and  emery-cloth. 

— A.  S. 

K  ilrocellulose  solutions;  Process  for  spinning 
for  the  production  of  threads,  artificial  horse- 
hair, artificial  straw,  film  bands,  and  the  like. 
E.  Berl  and  M.  Isler,  Tubize,  Belgium.  Eng. 
Pat.  14.216,  June  12,  1914.  Under  Int.  Conv., 
June  16,  1913. 

See  Ger.  Pat.  273,936  of  1013  ;   thi.s  J.,  1914,  746. 

Cellulose     threads ;      Process     for     manufacturing 

brittianl .     P.  .loliot,  Lvons.  France.     Eng. 

Pat.  1572,  Feb.  1,  1915.  Under  Int.  Conv.,  Mar. 
25,   1914. 

See  Ft.  Pat.  470,141  of  1914  ;    this  J.,   1915,  25. 

Celluloid-like    mass  ;     Non-inflamnuible and 

process  of  production  thereof.  E.  Bronnert, 
Niedermor.schweiler,      Germany.  U.S.     Pat. 

l,153,596,.Sept. 14, 1915. Dateofappl.,Oct.25, 1911. 

See  Fr.  Pat.  423.774  of  1910  ;    this  J.,  1911,  015. 


Cellulose    .ronlhdtc  ;     Manufacture    of   solutions    of 

.    L.  Lilienfeld.     Fr.  Pat.  474,793,  June  15, 

1914.    Under  Int.  Conv.,  July  5.  1913. 

See  Eng.  Pat.  14,339  of  1914  ;    this  J.,  1915,  830. 

Recovery  of  fatty  and  other  inalters  from  liquids 
[u-ool  n-ashings,  etc.].  Eng.  Pat.  23,741.   See  XII. 

Production  of  tanning  extracts  [from  wood  pulp 
extracts].    Eng.  Pat.' 18,332.    SeeXX. 

Process  of  manufacturing  tanning  agents  [from 
sulphite-cellulose  liquors].  Eng.  Pat.  24,196. 
See  XV. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Patents. 

Washing,  dyeing,  bleaching,  scouring,  tanning,  and 

similar  purposes  ;    Apparatus  for .    J.  Hey- 

wood,  Manchester.  Eng.  I'at.  21,161,  Oct.19,1914. 
The  apparatus  consists  of  a  cylindrical  outer 
vessel.  A,  with  curved  covere,  a,a1,  so  that  the 
articles    to    be    treated    mav    be    inserted    in    the 


stationary  inner  vessel.  B,  which  has  perforated  ends 
and  bottom.  A  propeller,  D,  is  arranged  between 
one  perforated  end  of  B  and  one  end  of  A,  baffle 
plates  being  fixed  to  the  outer  vessel  at  the  top 
of  the  inner  vessel  to  prevent  the  circulating 
liquid  splashing  over  and  to  deflect  it  into  the 
inner  vessel  ;  a  perforated  steam  supply  pipe, 
A^,  is  provided  below  the  inner  vessel. — F.  W.  A. 

Colours  on  textiles  and  other  materials   [of  animal 

origin]  ;  Production  of .  J.  Chester,  Saltaire. 

Eng.  Pat.  23.214,  Nov.  28,  1914. 
CoLorns  produced  on  textile  materials  by  treating 
with  nitrous  acid  and  subsequently  in  a  bath 
containing  a  metallic  salt,  are  very  fugitive  except 
in  the  case  in  which  stannous  chloride  is  used  to 
produce  a  cream  colour.  It  is  now  found  that  fast 
colours  are  produced  by  using  such  constituents 
in  a  single  bath.  For  example,  if  wool  is  immersed 
in  a  cold  bath  containing  5%  of  sodium  nitrite, 
5"n  of  commercial  sulphuric  acid,  and  2%  of 
sodium  bichromate  on  the  weight  of  the  material, 
and  the  bath  gradually  brought  to  the  boil,  a 
brown    colour   is    obtained ;     the  vise    of     copper 
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sulphate  iu  place  of  sodium  bichroniato  tends  to 
produce  a  reddish  browa  colour.— F.  W.  A. 

Sizing  yarns  ;    Process  of  - 


W.  A.  Nivling, 
Boston,  JIass.  U.S.  Pat.  1,153,245.  Sept.  14, 
1915.    Date  of  appl..  Mar.  7,  1914. 

Ix  sizing  with  a  liquid  which  separates  into 
portions  of  different  densities,  heated  size  is  intro- 
duced continuously  to  maintain  a  constant  level, 
the  heavier  and  excess  portion  of  the  size  being 
withdrawn  near  the  bottom  of  the  size-box. 

— F.  W.  A. 

M.    Giinther, 


Weighting    silk;     Process    of - 


KarLsruhe.Germany.  Eng.Pat.  15,784,  July  8,1913. 
See  Ft.  Pat.  400,137  of  1913  ;   this  J.,  1914,  73. 

Dyeing  machines.  J.  H.  and  D.  M.  Giles,  Amster- 
dam, N.Y.,  U.S.A.  Eng.  Pat.  23,284.  ^^ov.  30, 
1914.   Under  Int.  Com-.,  Dec.  29,  1913. 

See  U.S.  Pat.  1,114,464  of  1914  ;  this  J.,  1914,1153. 


VII.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Phosphoric  acid  as  a  monobasic  and  dibasic  acid. 
I.  M.  Kolthoff.  Chem.  Weekblad,  1915,  12,  044 — 
653.    J.  Chem.  Soc,  1915,  108,  ii.,  631. 

The  equilibrium  H" +HPO4"  :g:  H^PO/  is 
endothermic  from  left  to  right.  Addition  of 
sodium  chloride  displaces  the  equilibriimi  from 
right  to  left.  With  dimethylaminoazobenzene  as 
indicator,  phosphoric  acid  can  be  accurately 
titrated  as  a  monobasic  acid,  and  with  phenol- 
phthalein  in  presence  of  an  equal  volume  of  a 
saturated  solution  of  sodium  chloride  as  a  dibasic 
acid. 

Phosphoric  acid;    Behaviour  of with  cakitim 

hydroxide.  I.  IM.  Kolthoff.  Chem.  Weekblad. 
1915,  12,  662—666.  J.  Chem.  Soc,  1915,  108, 
ii.,  631. 

TiTKATlox  of  phosphoric  acid  with  lime-v.ater, 
using  dimethylaminoazobenzene  as  indicator, 
neutralises  one  equivalent  of  the  acid.  Inversely, 
primary  calcium  pliosphate  can  be  prepared  by 
titrating  lime-water  with  phosphoric  acid  in 
presence  of  the  same  indicator.  Secondary  calcium 
phosphate  cannot  be  obtained  by  this  method. 

Sulphur  furnaces  ;    The  tempcrLdurc  in  the  interior 

of .   S.  Pagiiano.   Annali  Chim.  Appl.,  1915, 

4,75—81. 

TirE  calculated  maximum  temperature  attainable 
by  the  combustion  of  sulphur  in  the  quantity  of  air 
ri^quired  to  yield  burner  gases  containing  about 
10%SO2is900°  C.  The  author  measured,  by  means 
of  a  Le  Chatelier  platinum-rhodium  tliermo- 
couple,  the  temperature  in  different  parts  of  the 
interior  of  a  sulpluir-buming  furnace  of  simple 
construction  in  a  sulphuric  acid  works.  In  one 
case  the  temperature  in  the  space  above  the 
burner  pan  or  plate  was  found  to  be  340°  C.  10 
luins.  after  cliarging  and  495°  C.  after  85  mins.  : 
in  another  case  it  was  370°  C.  after  15  mins.  and 
420°  C.  after  25  mins.,  and  in  a  third,  520  C.  after 
90  mins.  The  highest  temperature  observed,  viz., 
550°  C,  was  in  the  discharge  conduit  leading 
from  the  furnace  to  a  dust  chamber.  In  furnaces 
for  the  extraction  of  sulphur  from  crude  native 
sulphur  by  the  heat  developed  by  combustion  of  a 
part  of  the  sulphur  itself,  the  most  suitable  tem- 
perature is  about  330° — 340°  C.  The  low  efficiency 
of  such  furnaces  is  due  to  the  need  of  using  such  a 
large  excess  of  air  that  the  ignition  temperature 
of   the  srUphur  does  not  exceed  about  340°  C.  ; 


the  ignition  temperature  is  about  250°  C.  with  a 
large  excess  of  air,  445°  C.  in  air  containing  5%' 
SO  J,  and  465°  C.  in  air  containing  10  %  SOj. — A.  S. 

Ammonium  sulphate  factory ;    Temporary  disloca- 
tion in  an .    J.  Rodenburg.    Het  Gas,  Jan., 

1915.     Chem.-Zeit.,  1915,  39,  Hep.,  325 — 326. 

Introduction  of  sulphuric  acid  of  64.4°  B.  (sp.gr., 
1.805)  into  a  storage  tank  containing  acid  ol  00°  B. 
(sp.gi-.  1.711)  led  to  a  stoppage  in  a  1  inch  delivery 
pipe,  through  deposition  of  crystals  of  the  di- 
hydrate  (m.pt.  8°  C). — F.  Sodn! 

New  nitrate  tvorks  in  Russia.  Pharm.  J.,  Oct.  2, 1915. 

The  Norsk  llydro-Elektrisk  Kvaelstofalctieselskab, 
of  Christiania,  which  owns  the  Eyue-Bu-keland 
patents  for  the  utilisation  of  atmospheric  nitrogen, 
has  granted  a  working  license  for  Kussia.  A  large 
plant  is  to  be  established  near  Archangel,  which 
will  also  be  used  for  making  explosives.     . 

Cream  of  tartar  ;  Manufacture  of .     O.  Best. 

Amer.  Inst.  Chem.  Eng.,  Aug.  20,  1915.     Met. 
and  Chem.  Eng.,  1915,  13,  61ci— 017. 

The  production  of  cream  of  tartar  in  the  United 
States  amounts  to  1,500,000 — 2,000,000  lb.  per 
month,  mainly  from  raw  material  imported  from 
Prance  and  Italy,  only  a  very  small  proportion 
coming  from  other  countries  and  from  California. 
The  chief  raw  material  is  argol,  the  secondary 
deposit  in  the  wine  barrels  ;  this  contains  about 
70  "^o  of  cream  of  tartar  and  5 — 7  %  of  calcium 
tartrate.  Wine  lees,  deposited  from  the  fermenting 
wine,  and  containing  about  35  %  of  cream  of  tartar 
and  2 — 5  %  of  calcium  tartrate,  is  alio  used,  but 
is  mostly  employed  in  Europe  for  the  manu- 
facture of  tartaric  acid.  Nearly  the  whole  of  the 
cream  of  tartar  produced  in  the  United  States  is 
made  by  the  so-eaUed  loasting  process.  Tlie  raw 
material  (argol  or  lees)  is  roasteu  at  about  150°  C. 
so  as  to  decompose  albumin,  organic  colouring 
matters,  etc.,  without  affecting  the  tartrates,  and 
is  then  coarsely  ground,  extractea  with  hot  water 
in  wooden  vessels  fitted  with  agitators,  and  filtered 
by  means  of  brouzo  filter-presses  ;  with  a  pressure 
of  50 — 00  lb.,  24,000  galls,  can  be  lUtered  in  3 
hours  without  cleaning  the  press.  The  residual 
mud  is  extracted  twice  with  mother  liquor  con- 
taining cream  of  tartar  and  may  then  be  dried 
and  used  as  a  filling  material  for  fertilisers.  The 
solution  is  allowed  to  crystallise  for  4 — 5  days 
in  copper  crystallisers,  yielding  brown  crystals 
containing  90 — 92  %  of  cream  of  tartar,  the 
remainder  being  calcium  tartrate,  mostly  on  the 
surface  of  the  crystals.  After  coarsely  crushing, 
the  crystals  are  treated  with  sufficient  hydro- 
chloric acid  of  20°— 22°B.  (sp.gr.  110 — 1-18) 
just  to  cover  them  and  allowed  to  stand  without 
agitation  :  the  purity  of  the  cream  of  tartar 
increases  and  the  proportion  remaining  iu  solution 
decreases  with  the  time  of  standing  ;  after  72 
hours  the  crystals  usually  contain  99%  or  more 
cream  of  tartar,  and  the  mother  liquor  contains 
about  1  part  of  cream  of  tartar  to  2  parts  of 
calcium  tartrate.  A  further  quantity  of  cream  of 
tartar  can  lie  recovered  from  the  solution  by 
partially  neutralising  the  hydrochloric  acid.  The 
crystals  are  waslied  witli  water,  ilissolved,  the 
solution  decoloiised  with  bone  black,  filtered,  and 
aUovved  to  crystallise ;  the  crystals,  ^\  hen  washed 
and  dried,  are  colourless  and  contain  over  99-5% 
of  cream  of  tartar.  When  pure  crystals  can  no 
longer  be  obtained  from  tlie  mother  liquor,  the 
latter  is  added  to  the  red  (impure)  mother  liquor, 
and  a  corresponding  quantity  of  the  latter  is 
withdrawn  for  use  in  tlie  manufacture  of  tartaiic 
acid.  There  is  hardly  any  loss,  apart  from 
mechanical  losses,  in  the  manufacture  of  cream 
of  tartar,  as  all  impure  products  are  utilised  for 
the  manufacture  of  tartaric  acid  ;    there  is  prac- 
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(ically  no  loss  from  fermentation  witli  tlie  roasting 
process.  In  the  mamifnctm-e  of  tartarie  .iciil,  the 
.solution  is  neutralised  colil  with  calcium  (•arl)Onate, 
the  pi-ecipitatoil  calcium  tartrate  is  washed  rapidly 
liy  dccantation,  decomposed  with  a  very  small 
excess  of  s\dphuric  acid,  and  the  solution  evapor- 
ated flr.-t  in  ojien  vessels  at  not  above  170"  F. 
(77°  C.)  and  then  in  vacuo,  and  run  into  cry-^tal- 
lisers.  The  crystals  are  puriJied  by  recrystallisa- 
tion,  after  decolorising  the  solution  with  uone 
black.  There  is  no  loss  duo  to  formation  of 
metatartaric  acid  when  vacuum  evaporation  is 
aiiopled.  Usually  aljoiit  Ht",',  or  less  of  the  pro- 
duction of  cream  of  tartar  is  utilised  for  the 
manufacture  of  tartaric  acid. — A.  S. 


Alkali  torfiV/f'8  ; 
W.  N.  Hae. 
12S(>— 1291. 


The   action 
Chem.    Soc, 


of  hrovnne   on  - 
Trans.,    1915, 


107, 


Ammonii'm  broino-iodo-liromide,  NH.BrlBr,  was 
prepared  by  the  action  of  bromine  on  ammonium 
iodide,  and  it  was  found  that  there  is  no  definite 
l)reak  in  the  absorption  curve  of  the  bromine. 
ICxperiments  on  the  rates  at  which  solid  poly- 
haloids  are  fomied  and  decomposed,  show  that 
definite  breaks  in  the  weight-time  curves  are  only 
obtained  when  two  polyhaloids  of  the  same 
elements  exist  in  which  the  polyhaloid  halogen 
has  very  different  vapour  pressvires  in  the  two 
compounds,  as  with  calcium  pentaiodide  or 
cajsium  iodo-chloride,  CsU'lj.  No  definite  results 
were  obtained  with  sodium  iodide,  but  compounds, 
similar  to  the  ammonium  compound,  were  obtained 
with  potassium,  rubidium,  and  c«sium  iodides. 
When  a  polyhaloid  containing  two  or  more 
different  halogens  is  decomposed,  the  residue 
always  contains  the  halogen  of  lowest  atomic 
weight,  so  that  this  halogen  atom  and  the  metal 
must  be  united  by  their  principal  valencies,  and 
the  halogen  atom  is  attached  to  the  extra  halogen 
atoms  by  its  secondary  valencies. — B.  N. 

Poiassium  emanate  ;  Decomposition  of- 


■  by  heat. 
A.  Portevin.  Comptes  rend.,  1915,  161,308 — 310. 

WHE>f  heated  in  a  closed  nickel  tube,  potassium 
cyanate  Is  decomposed  with  formation  of  potas- 
sium cyanide,  the  ([uantify  of  the  latter  increasing 
with  the  tempeialure  within  certain  limits.  For 
instance,  the  product  contained  21%  of  potassium 
cyanide  after  2  hours  at  TOOT.,  and  53  "„  after 
2  hours  at  900°  C.  When  a  mixture  of  equal 
quantities  hy  weight  of  poiassium  cyanate  and 
potassium  cyanide  was  heated  at  900°  C  for  1 
hours,  the  product  contained  70%  of  cyanide.  It 
is  known  that  potassium  cyanide,  when  fused  in 
contact  with  oxygen,  yields  potassium  cyanate, 
and  the  reaction  appears,  therefore,  to  be  a 
reversible  one.- — W.  P.  S. 

Calcium   and   mu'inesium    carbonates ;     SolubilUy- 

product  constant  of .    J.  Johnston.    J.  Amer. 

Chem.  .Soc,  1915,  37,  2001—2020. 

WnEN  calcium  carbonate  is  precipitated  from 
solutions  containing  magnesium  it  may  be  accom- 
panied by  an  appreciable  quantity  of  magnesium 
hydroxide,  which  is  only  removed  slowly  by 
repeated  reprecipitations.  On  the  other  hand, 
calcium  carbonate  may  readily  be  frei  d  from 
magnesia  by  precipitation  from  a  liquid  .saturated 
with  carbon  dioxide  at  a  pressure  above  a  certain 
limiting  value,  which  increases  with  the  tempera- 
ture and  which  probably  does  not  exceed  1  atm. 
under  any  actual  working  conditions.  If,  at 
II}'-' C,  a  solution  containing  only  magnesium 
and  calcium  ciirljonates  is  evaporated,  or  its 
partial  pressure  of  carbon  dioxide  reduced,  pure 
calcium  carbonate  separates  while  the  ratio 
Mg"/Ca"  is  less  than  14,000 — which  is  normally 
the  case  in  natural  waters— provided  that  the 
pressure  of  carbon  dioxide  is  sufficient  to  prevent 


precipitation  of  magnesium  hvdroxido,  i.e.,  that 
it  exceeds  000037,  a  value  somewhat  higher  than 
the  partial  pres.sure  of  carbon  dioxide  in  air.  It 
the  above  ratio  exceeds  11,000,  the  separatiou 
consists  of  pure  magnesium  carbonate.  The  basic 
carlionates  obtained  by  precipitating  magnesium 
with  a  soluble  carbonate  are  indelinite  mixtures 
of  magnesium  carbonate  and  magnesium  hydroxide. 

— J.  R. 

Calcium    carbide;     Shipment   of .      Board   of 

Ti'ade  Announcement. 
The  Marine  Department  of  the  Board  of  Trade 
has  issued  the  following  announcement : — j 
"  Carbitle  of  calcium  being  '  dangerous  goods  ' 
within  tlic  meaning  of  Sectio'n  44*!  of  the  Merchant 
Shipping  Act,  1S91,  should,  in  addition  to  being 
marked  as  required  bv  Order-in-Council  dated 
August  8,  1911,  1)C  packed  in  hermetically  sealed 
drums  of  a  thickness  of  not  less  than  C  mm.  (or 
Legal  Standard  (iauge  No.  23).  The  drums  must 
be  covered  with  a  wood  overcask,  tiie  staves  of 
which  must  not  be  less  than  |  in.  thick.  The 
overcask  to  be  properly  fastened  and  Ijound  with 
three  metal  hoops.  Care  must  be  taken  that  the 
nails  used  to  fasten  the  outer  cask  do  not  penetrate 
the  drum.  The  gross  weight  of  each  package  must 
not  exceed  250  lb.  The  carbide  must  be  stowed 
in  a  dry,  well- ventilated  compartment  adjacent  to 
a  hatchway,  and  not  overstowed  with  other  cargo. 
Explosives  or  cargo  of  a  nature  liable  to  spon- 
taneous combustion  must  not  be  stowed  in  the 
same  compartment." 

Calcium   acetate ;     Compounds   occurriny   i7i   com- 
mercial  .       A.    Bergh.      Arkiv.    Kem.    Min. 

Geol.,  19J4,  5,  No.  14,  1 — 15.  J.  Chem.  Soc, 
1915,  108,  ii.,  (553. 
Stillwkij.'s  method  (this  J..  1904,  305)  for  the 
estimation  of  calcimn  acetate  gives  results  which 
agree  excellently  with  those  obtained  by  the 
method  adopted"  by  Bayer  und  Co.,  Klberfeld, 
in  whicli  the  calcium  acetate  is  distilled  with 
phosphoric  acid  in  a  current  of  air  free  from 
carbon  dioxide.  Three  processes  have  been 
investigated  for  the  estimation  of  acids,  other 
than  acetic  present,  in  the  distillate  obtained  by 
Stillwell's  method.  namely,  oxidation  with 
potassium  permanganate,  with  mercuric  oxide,  and 
with  hydrogen  peroxide.  The  first  two  methods 
are  well  known,  but  oxidation  with  hydrogen 
peroxide  has  not  been  used  before.  In  the 
presence  of  platinised  platinum,  oxidation  of 
formic  acid  takes  place  readily,  whereas  acetic, 
propionic,  and  butyric  acids  are  not  affected. 
Comparison  of  the  results  obtained  Ijy  the  various 
methods  witli  different  samples  of  calcium  acetate 
shows  that  the  mercuric  oxide  method  gives  the 
highest  results  for  formic  acid,  whilst  hydrogen 
peroxide  gives  the  lowest  results  in  most  cases. 

Basic  copper  formates.      G.   Fowles.     Chem.  Soc 
Trans.,   1915,   107,  1281. 

On  warming  dihite  solutions  of  copper  foi-matc 
at  temperatvues  tielow  the  boiling  point,  a  pale 
green,  crystalline,  basic  salt,  Cu(Il(02)2,3Cu(On  )2, 
is  precipitated.  It  is  also  produced  as  a  pale 
blue  salt  from  copper  hydroxide  and  copper 
formate,  but  is  unstable  in  contact  with  the 
normal  salt,  passing  slowly  in  the  cold  and  rapidly 
on  heating  into  the  less  basic  crystalline,  emerald 
green  salt,  Cu(HCO;)j.2Cu(OH)j,  which  is  also 
precipitated  when  solutions  of  copper  formate 
are  boiled. — B.  N. 

Silver    oxide;     Solubiliti/    of in    icater.        G. 

Rebiere.  Bull.  Soc.  Chun.,  1915,  17,  309—312. 
The    solubility    of    silver   oxide    in   water   differs 
according  to  its  origin,  that  prepared  by  precipita- 
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tion  from  silver  nitrate  solution  with  (1)  sodium 
or  (2)  barium  hydroxide  being  less  solulile  than 
specimens  made  by  the  action  of  sodium  hydroxide 
on  freshly  precipitated  (3)  silver  chloride  or  (4) 
carbonate.  Saturated  solutions  of  oxides  pre- 
pared by  methods  (1)  and  (2)  contained  500  and 
51-9  mgrms.  AgjO  per  litre  respectively  at  25°  C, 
whUst  oxides  prepared  by  methods  (3)  and  (4) 
dissolved  to  the  extent  of  53-8  mgrms.  and 
()8-6  mgrms.  per  litre.  At  50°  C.  the  solubility 
was  only  about  40  "o  greater  than  at  25°  C. 

— G.  F.  M. 


Arsenic  trloxide  ;    Vapour  pressure  of .    H.  V. 

Welch   and   L.   H.   Duschak.      U.S.   Bureau  of 
Mines,  Tech.  Paper  81. 

A  METHOD  for  the  determination  of  the  vapour 
pressures  of  slightly  volatile  solids  was  devised, 
depending  on  a  determination  of  the  weight  of  the 
substance  required  to  saturate  a  known  volume 
of  air  tinder  given  conditions  of  temperature  and 
pressure.  The  method  was  applied  to  the  deter- 
mination of  the  vapour  pressure  of  the  octahedral 
modification  of  arsenic  trioxide  between  100 '  and 
200°  C.  The  following  values  were  obtained  : — 
100°  C,  000025  mm. ;  f50°  C,  0021  mm.  ;  180°  C, 
0181mm.  ;  214°  C.  1-54  mm.  ;  202-5°  C,  13-4mm. 
From  these  figures  the  heat  of  sublimation  of 
arsenic  trioxide  was  calculated  for  various 
temperatures,  e.g..  for  1  grm.-mol.  at  110°  C. 
Q  =27930  and  at  210=  C.  Q  =26610.  The  melting 
points  of  the  octahedral  and  monoclinic  modifica- 
tions were  found  by  various  methods  to  be  about 
251°  and  313°  C.  respectively,  and  at  all  tempera- 
tures above  100°  C.  the  monoclinic  form  is  the 
stable  variety,  although  the  rate  of  transformation 
of  the  octahedral  form  is  comparatively  slow. 
As  the  above  experiments  were  undertaken 
primarily  to  study  the  conditions  for  the  removal 
of  arsenic  from  flue  gases,  the  vapour  pressures 
of  the  trioxide  in  a  flue  dust,  containing  31-4% 
AS2O3,  were  also  determined,  and  were  found  to  be 
roughly  only  one-half  that  of  the  pure  material 
under  similar  conditions,  hence  the  quantity  of 
arsenious  oxide  carried  forward  by  the  flue  gases 
is  much  less  than  would  be  expected  from  con- 
siderations of  the  vapour  pressure  of  the  pure 
substance.  This  result  may  be  due  to  the  oxide 
being  rapidly  converted  in  the  flue  into  the  mono- 
clinic form,  or  it  is  possible  that  it  is  not  present 
in  the  free  state  but  loosely  combined  with  acidic 
or  basic  substances  present  in  the  flue  gases. 

— G.  F.  M. 


Arsenioiis   sulphide   sol;     Coagulation    of by 

electrolytes.         J.     ilukhopadhvava.     J.     Amer. 
Chem.  Soc,  1915,  37,  2024—2031. 

The  stability  of  arsenious  sulphide  sols  rises  with 
dilution  and,  for  sols  of  the  same  concentration, 
with  increased  coarseness  of  the  colloidal  particles. 
Coagulation  in  presence  of  electrolytes  is  essentially 
a  process  of  coalition,  the  rate  of  which  is  deter- 
mined ])•/  the  nature  and  concentration  of  the 
electrolyte  ;  the  process  is  retarded  by  dissolved 
hydrogen  sulphide.  The  electroh'te  is  not  adsorbed 
appreciably  by  the  colloid. — J.  R. 

Coballoiis   oxide   and   aluminium    oxide;     Reaction 

beticeen at  high  temperatures.   J.  A.  Hedvall. 

Arkiv.  Kem.  Min.  Geol..  1914.  5,  No.  16,  1 — 10. 
J.  Chem.  Soc,  1915,  108,  ii.,  036—637. 

Fi'SlON'.s  of  cobaltous  oxide  and  alumina  in  varying 
proportions  have  been  made  at  1100°  and  1300° — 
1400°  C.  in  the  presence  of  potassium  chloride 
as  a  flux.  When  the  cobalt  oxide  is  in  excess,  the 
resulting  product  can  be  obtained  pure  by  treat- 
ment with  water  to  remove  the  flux  arid  with 
hydrochloric  acid  to  remove  the  excess  of  cobalt 
oxide.     It  alumina  is  in  excess,  the  pure  product 


cannot  be  obtained.  The  results  show  that  at 
1100°  C.  the  blue  aluminate,  of  the  composition 
CoO,Al203,  is  formed.  At  temperatures  above 
1100°  C,  a  hitherto  unknown  green  aluminate, 
4CoO,3Al203,  is  formed.  The  analytical  figures 
for  this  green  compound  are  only  in  approximato 
agreement  with  the  formula  given,  but  the  smalL 
deviations  observed  may  be  accounted  for  by  small 
quantities  of  cobalt  oxide  remaining  dissolved  in 
the  compound.  Neither  aluminate  was  obtained 
in  the  form  of  well-developed  crystals.  The 
blue  compound  has  sp.  gr.  437,  and  the  green 
compound  sp.  gr.  4-80  at  18°  C. 

Stannic  oxide  and  cobaltous  oxide  ;  Reaction  between 

at  high  temperatures.  J.  A.  Hedvall.   Arkiv. 

Kem.  Min.  Geol..  1914,  5,  No.  18,  1—7.  J.  Chem. 
Soc,  1915,  108,  ii.,  638. 
Mixtures  of  stannic  oxide  and  cobaltous  oxide 
in  varying  proportions  were  fused  at  1100°  and 
1300'-^1400°  C,  using  potassium  chloride  as  a  flux. 
After  removal  of  the  potassium  chloride  by  means 
of  water,  the  stannate  formed  can  be  dissolved 
out  from  any  excess  of  stannic  oxide  by  treatment 
with  warm,  dilute  hydrochloric  acid.  Analyses 
of  the  solutions  thus  obtained  indicate  the  forma- 
tion of  cobalt  orthostannate,  COjSnOi.  When 
cobalt  oxide  was  in  excess,  no  method  of  separating 
it  from  the  orthostannate  could  be  found.  Pure 
cobalt  orthostannate  is  dark  green  in  colour,  and 
has  sp.  gr.  6-  30  at  18°  C.  It  could  not  be  obtained 
in  the  form  of  large  crystals.  If  excess  of  stannic 
oxide  is  present  in  the  fusion,  the  colour  becomes 
more  and  more  blue  as  the  dilution  with  stannic 
oxide  is  increased.  Cobalt  metastannate,  made 
by  precipitation  of  a  solution  of  potassium  meta- 
stannate with  a  cobalt  salt,  is  changed  into  the 
orthostannate  on  strongly  heating;  the  colour  is 
theu  a  bright  greenish-blue. 

Chromic  oxide;    Hydrous .     C.  F.  Nagel,  jun. 

J.   Phys.   Chem.,    1915,    19.  569—570. 

The  fact  that  hydrous  chromic  oxide  is  "peptonised" 
and  not  dissolved  by  caustic  alkali  has  been  shown 
by  means  of  dialysis  experiments  and  conductivity 
measurements.  By  using  a  collodion  ultra-filter 
it  is  possible  to  remove  the  hydrous  chromic  oxide 
and  obtain  a  colourless  filtrate.  On  long  standing 
nearly  aU  the  peptonised  chromic  oxide  precipi- 
tates from  a  caustic  alkali  solution.  Chromic 
chloride  solutions  peptonise  hydrous  chromic 
oxide  and  no  appreciable  amount  of  basic  cliloride 
is  formed.  It  is  not  possil)le  to  shake  out  hydrous 
chromic  oxide  from  an  alkaline  solution  either 
with  benzene  or  kerosene.  (See  also  this  J.,  1915, 
549.)— W.  G.  C. 

Cerium  compounds.  Part  I.  Basic  eerie  sulphates  and 
the  colour  of  cerium  dioxide.  J.  F.  Spencer.  Chem. 
Soc.  Trans.,  1915,  107,  1265—1273. 
By  the  hvdrolvsis  of  eerie  sulphate,  a  pale  yellow 
basic  sulp"hate,"Ce02,S03.2H20,  has  been  obtained  ; 
it  is  stable  in  contact  with  037  A'  to  02  A'  sulphuric 
acid,  but  is  further  hydrolysed  by  water.  On 
heating  eerie  sulphate  to  195°  C,  a  white  basic 
sulphate,  3CeOj,4S03,  is  formed,  which  exists  in 
two  modifications.  Cerium  dioxide  is  white  when 
prepared  at  low  t^^mperatures,  but  becomes  pale 
yellow  on  ignition  and  decreases  in  volume. — B.  N. 

Rare  earths  ;    Electrolysis  of  solutio7is  of  the . 

//.  L.  M.  Dennis  and  P.  A.  van  der  Aleulen. 
J.  Amer.  Chem.  Soc,  1915,  37,  1963—1976. 
(See  also  this  .T.,  1915.  136,  and  U.S.  Pat. 
1,115,673  ;   this  J.,  1915,  28.) 

Values  of  about  2  volts  were  found  for  the  decom- 
position voltages  of  neutral  AVI  solutions  of 
salts  of  neodymium,  lanthanum,  cerium,  and 
thorium.  Bv  fractional  electrolysis  of  a  solution 
of  the  chlorides  of  the  yttrium  earths,  the  coloured 
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■earths  were  rapiJly  conooutrated  in  the  earlier 
fractions,  while  the  lat^r  fractions  were  rich  in 
yttrium  ami  also  contained  tlie  small  amount  of 
neodymiuin  present.  A  similar  result  wa.s  obtained 
with  a  solution  of  the  corresponding  nitrates,  a 
diaphragm  being  used  :  the  hydroxides  were, 
however,  precipitated  four  times  as  rapidly  in  this 
case  as  in  the  former.  No  ammonuun  salts  were 
formed  dui-ing  the  process.  Erbium,  holmium, 
ajid  thulium  were  rapidly  separated  from  yttrium, 
but  not  from  each  olner,  by  fractional  electrolysis. 
In  certain  cases  of  this  kind  the  hydroxides  were 
precipitated  in  the  order  of  the  basicities  of  the 
earths. — J.  R. 

Radium  standard  aolutions  ;    Comparison  of . 

J.   Moran.      Phil.   Slag.,   1915,   30,  660—664. 

The  Rutherford -lioltwood  standard  radium  solu- 
tion at  McOill  University,  Montreal,  was  compared 
by  the  emanation  method  with  the  Washington 
standard  and  so  indirectly  with  the  International 
standard.  \\TiUst  the  Rutherford-Boltwood  solid 
standard  has  previously  been  found  to  be  4-9  %  low, 
the  solution  standarils  prepared  from  it  are  now- 
shown  to  be  about  o  "^  low,  and  the  strong  and  weak 
solutions,  originally  prepared  eleven  years  ago 
in  the  ratio  100  :  1,  are  still  in  good  agreement, 
probably  within  2  %.  Repeated  boiling  of  the 
radium  bromide  solution  in  order  to  expel  the 
emanation  caused  a  deterioration  in  activity, 
but  on  the  addition  of  a  sutlicient  amount  of 
hydrochloric  acid  free  from  radio-active  matter, 
the  solution  recovered  its  normal  emanating  power. 

— G.  F.  M. 

VUraviolet     rays;      Action     of on     mercuric 

chloride  solutions,  and  on  other  salts  of  mercury. 
J.  Pougnet.     Comptcsrend.,  1915, 161,348 — 351. 

A  5  %  SOLUTION  of  mercuric  chloride,  exposed  in  a 
quartz  tube  15  cm.  from  a  mercury  vapour  lamp 
working  under  110  volts  and  4  amperes,  became 
cloudy  almost  immediately  owing  to  formation  of 
calomel.  /Vfter  30  mins.,  42%  of  the  mercuric 
chloride  had  been  decomposed  and  the  calomel 
began  to  darken.  After  about  70  mins.,  when  48  % 
of  the  mercuric  chloride  had  been  decomposed,  the 
reaction  ceased.  The  reaction  is  reversible. 
1  grm.  of  calomel  suspended  in  water  and  agitated 
during  exposure  yielding  0(135  grm.  of  mercuric 
cldoride  in  0  hours  ;  the  action,  slow  at  first,  was 
accelerated  as  the  suspended  particles  became  finer. 
Most  of  the  salts  of  mercury,  especially  when  moist, 
are  decomposed  by  ultraviolet  rays,  and  it  is  there- 
fore advisable  to  keep  them  in  bottles  of  orange-red 
•colour. — J.  H.  L. 


JS'ilru:  oxide;    Reduction  of - 


■  by  contact  action 


of  ineUds  and  metallic  oxides.  B.  B.  Adhikary. 
Chem.  News,  1915,  112,  163—164.  (See  also 
this  J.,   1911,  2S2.) 

Nitric  oxide  was  reduced  to  ammonia  when  mixed 
•with  hydrogen,  in  the  proportion  of  1  to  3,  and 
passed  over  heated  Au,  Ag,  Zn,  Sn,  Pb,  Sb,  Bi,  or 
Pe,  and  traces  of  anunonia  were  obtained  with  Mg 
and  Al.  Reduction  commenced  at  different  teu\- 
peratures  with  the  different  metals,  but  in  all  cases, 
when  once  started,  the  temperature  coidd  be 
lowered  without  stopping  the  reaction.  With  some 
tnetals,  e.g.,  Au,  Zn,  and  Sn,  the  yield  of  ammonia 
was  almost  quantitative,  anil  it  was  always  greater 
when  the  metal  was  in  a  state  of  fine  division  and 
freshly  reduced.  The  oxides  of  Zn,  Cd,  Pb,  Sn, 
Bi,  Sb,  Mn,  and  Cr  were  reduced  by  the  gaseous 
mixture  to  lower  oxides  or  to  metals,  which  then 
acted  as  catalysts.— F.  Sodn. 

Carbon  oxysulphide,  carbon  monoxide,  and  sulphur  ; 

Equilibrimn    between .     O.    N.    Lewis    and 

W.  N.  Lacey.  J.  Amer.  Chem.  Soc,  1915,  37, 
1976—1983. 

"When  carbon  monoxide  and  sulphur  are  heated 


together  at  250° — 300°  C,  carbon  oxysulphide, 
carbon  dioxide,  carbon  blsulpliide,  and  carbon 
monosulphide  are  formed  : — C0-|-S=C08; 
2COS=CO,-fCSj;  CSs=CS-fS.  When  equili- 
brium is  attained  at  302°  C,  the  gaseous  reaction 
product  contains  about  83%  COS  and  05%  CO, 
whilst  at  260°  C.  the  corresponding  figures  are 
about  74  %  and  017%.  The  remainder  consists  of 
carljon  monosulphiile  in  quantity  about  the  same 
as  the  carbon  monoxide,  and  of  carbon  dioxide 
and  carbon  bisulphide  in  equal  proportions.  At 
the  temperatures  mentioned,  the  reaction  2COS  = 
COj  -f-CSj  appears  to  be  much  more  rapid  than  tihe 
reaction  CO  -f  S  =  COS.  Carbon  monosulphide 
interferes  with  tlie  determination  of  carbon 
monoxide  by  the  iodine  pentoxide  method ;  it  was 
removed  by  passing  the  gas  over  copper  deposited 
electrolyticaUy  on  a  platinum  who  and  heated  to 
dull  redness. — A.  S. 


Carbon  ;    Thermo-electric  properties  of  - 


,     W.  C. 

Moore.     J.  Amer.  Chem.  Soc,  19'15,  37,  2032— 

2037. 
ExPEEUiENTS  were  made  with  a  number  of 
different  arc  carbons,  determinations  of  the 
thermal  electromotive  force  of  carbon-carbon  and 
copper-carbon  couples  being  made.  It  was  found 
that  the  thermo-electric  properties  are  repro- 
ducible for  any  one  form  of  amorphous  carbon,  but 
they  may  vary  with  the  temperature,  and  are 
determined  by  "the  kind  of  raw  material  used  and 
the  method  of  manufacture  of  the  carbon.  These 
results  confirm  the  view  that  amorphous  carbon  is 
not  a  definite  individual  substance.  In  some  cases 
a  long  temperature  interval  of  constant  B.M.F. 
was  noted — a  result  which  may  be  due  to  a  con- 
stituent of  the  carbon  passing  through  a  transition 
interval  in  the  temperature  range  concerned. — J.  R. 

Chlorine  and  hydrogen  ;     Velocity  of  reaction  be- 
tween   at     high     tempieratures.     K.     H.     A. 

Melander.  Arkiv.  Kem.  Min.  Geol.,  1914,  5, 
No.  12,  1—22.  J.  Chem.  Soc,  1915,  108,  ii.,  622. 
TitE  velocity  of  reaction  Ijetween  chlorine  and 
hydrogen  at  205°,  239°,  and  255°  C.  has  been  deter- 
mined. The  gas  mixtures  were  contained  in 
borosUicate  vessels  connected  with  a  spiral  mano- 
meter, so  that  the  pressures  during  filling,  and 
hence  the  partial  pressm-es,  could  be  measured,  and 
also  connected  with  an  exhausted  vessel  so  that  the 
gases  coidd  be  drawn  oil'  at  any  time  for  analysis. 
The  gases  were  well  mixed  by  means  of  a  porcelain 
ball,  which  could  be  rolled  about  in  the  borosUicate 
vessels.  The  reaction  is  bimolecular,  the  tempera- 
ture quotient  for  10°  is  2  01,  and  preliminary  heat- 
ing of  the  clalorine  has  no  effect  on  the  velocity. 
The  presence  of  sulphuric  acid  or  of  sulphur  dioxide 
has  a  very  marked  accelerating  action,  which  can 
be  explained  by  assuming  the  intermediate  forma- 
tion of  sulphurvl  chloride  ;  the  order  of  the  reaction 
is  not  therebv"  changed,  the  concentration  of  the 
sulphuryl  chloride  being  du'ectly  proportional  to 
that  of  the  chlorine. 

Titration  of  tartaric  acid  with  permanganate.     Dean. 
See  XX. 

Arsenious    oxide    as    an    alkalimetric      standard. 
Alenzies  and  JlcCarthy.     See  XXIII. 

I'ranaportation   of  dangerous   articles.     See   Trade 
Report. 

Patents. 

Nitric  acid;  Concentration  of .     Noi-sk  Hydro- 

Elektrlsk     Kvaelstofaktieselskab,     Christiania. 

Eng.  Pat.   19,792,  Sept.   15,  1914.     Under  Int. 

Conv.,  Sept.  20,   1913. 

The   acid   is   treated   \silh   a   counter-current   of 

sulphuric  acid  in  apparatus  into  which  it  is  passed 
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as  a  mixture  of  liquid  and  vapour,  produced  by 
boiling  in  an  external  apparatus.  The  supply  of 
mixed  liquid  and  vapour  is  regulated  to  secure 
uniform  working,  without  employing  heating  or 
cooling  means  to.control  the  temperature. — F.Sodn. 

Evaporating  devices  [for  sulphuric  acid].  B.  N. 
Lennox,  London.   Eng.  Pat.  23,919,  Dec.  11, 1914. 

In  an  evaporating  device,  e.g.,  for  sulphuric  acid, 
a  rotating  drum  with  circumferential  corrugations 
dips  into  a  trough  mounted  on  sliding  rods,  which 
is  divided  into  compartments  for  each  corruga- 
tion ;  the  whole  is  enclosed  in  a  casing.  The  com- 
partments communicate  with  one  another  at 
alternate  ends  of  the  partitions.  Hot  air  or  the 
like  is  passed  through  the  drum,  and  the  acid  drops 
on  the  drum  at  the  end  remote  from  the  hot  air 
inlet,  and  at  a  point  in  advance  of  the  axial  plane  ; 
the  concentrated  acid  is  withdrawn  from  the  last 
compartment  of  the  trough  at  the  hot-air  inlet  end. 

— W.  F.  F. 

Caustic  soda  process.  J.  H.  Hirt,  El  Paso,  Tex. 
U.S.  Pat.  1.152,949,  Sept.  7,  1915.  Date  of 
appl.,  Feb.   11,   1913. 

Molten  sodium  sulphide  is  run  into  water,  and 
calcium  hydroxide,  preferably  as  a  dilute  solution, 
is  added  in  successive  small  portions  to  the  hot 
solution. — F.  SoDN. 


Salt  from  brine  ;   Process  of  recovering  ■ 


P.  J. 


Wood,  Assignor  to  'Wood  Apparatus  Co.,  New 
York.  U.sr Pat.  1,152,777,  Sept.  7,  1915.  Date 
of  appl.,  Dec.  26,  1912. 

A  SERIES  of  surface  evaporations  is  effected  by 
heating  brine  below  its  boiling  point,  in  contact  with 
air.  The  heat  of  the  combined  air  and  vapour  from 
the  first  body  of  brine  is  absorbed  by  water  sprays, 
which  collect  into  a  single  column  of  flowing  water 
and  serve  to  heat  a  second  body  of  brine.  The  air 
is  preferably  circulated  and  confined  under  pres- 
sure, the  pressure  above  the  first  body  of  brine 
being  higher  than  above  the  second  body. — F.Sodn. 

Alumi7iium  oxide  ;  Process  for  manufacturing  - 


Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.), 
Frankfort,  Germany.  Eng.  Pat.  7212,  Mav  13, 
1915.  Under  Int.  Conv.,  July  24, 1914.  Addition 
to  Eng.  Pat.  6727  of  1915,  dated  May  18,  1914 
(this  J.,   1915,  904). 

Instead  of  treating  the  crude  aluminate  lye  with 
acid,  prior  to  electrical  treatment,  acid-forming 
gases,  such  as  chlorine,  are  passed  in,  and  the 
main  bulk  of  the  precipitate  is  separated  by  centri- 
fuging,  thus  economising  current. — E.  H.  T. 

Sulphides  of  phosphorus  ;  Process  of  producing . 

P.  C.  Frary,  Minneapolis,  Minn.  L^.S.  Pat. 
l,153,054,.Sept.7,1915.    Date  of  appl., Feb.3. 1915. 

SuLPHXTR  and  phosphorus  are  heated  together  to  at 
least  180°  C.  in  the  presence  of  a  high-boilmg  inert 
solvent,  obtained,  for  example,  by  chlorinating  a 
hydrocarbon  of  the  naphthalene  series.  With 
suitable  proportions,  the  sesquisulphide  is  pre- 
cipitated as  a  fine  powder  of  high  purity  on  cooling 
and  agitating  the  mixture. — F.  Sodn. 

Air  ;    Process   of  liquefying  and  separating . 

Process  of  liquefying  and  separating  mi.r-ed  gases'. 
Process  of  liquefying  air  and  separating  it  into 
o.rygen  and  nitrogen.  J.  F.  Place,  Glen  Ridge, 
N.J.,  Assignor  to  American  Air-Liquefving  Co., 
New  York.  U.S.  Pats,  (a)  1,152.044,  (b)  1,152.119, 
and  {c\  1,152.120,  Aug.  31,  1915.  Datesof  appl., 
Nov.  29,  1907,  and  Feb.  17  and  Nov.  9,  1911. 

(a)  Aik,  at  or  above  its  critical  pressure,  is  freed 
from  moisture  and  carbon  dioxide  and  partially 
liquefied,  under  pressure,  by  progressive  cooling, 
and  the  gaseous  residue  is  expanded  and  further 


liquefied  at  atmospheric  pressure.  The  liquid 
produced  is  evaporated  fractionally  under  atmos- 
pheric pressure  by  absorbing  heat  from  liquefied 
compressed  air,  which  collects  in  a  receiver  sub- 
merged in  the  low-pressure  liquid.  Coohng  is 
effected — (1)  by  a  counter-current  of  low-pressure 
expanded  air,  previously  released  from  the  com- 
pressed-air column  ;  (2)  by  a  colder  counter- 
current  of  evaporating  liquefied  gas  released  from 
pressure  ;  (3)  by  a  low-pressure  counter-current 
of  still  colder  expanded  air.  released  from  the 
cooled  compressed-air  column,  and  by  the  vapours 
arising  from  evaporation  ;  and  (4)  by  the  direct 
action  of  the  low-pressure  evaporating  liquid,  (b) 
A  gaseous  mixture,  such  as  air,  is  compressed  and 
cooled,  and  a  portion  is  delivered  to  a  liquefier, 
whilst  another  portion  passes  to  an  expansion 
engine.  The  compressed  gas  in  the  liquefier  is 
then  partially  liqxiefied  by  the  combined  effect 
of  the  expanded  gas  from  the  engine  and  the 
released  liquid  and  expanded  gaseous  products  of 
previous  liquefaction,  which  flow  over  the  liquefier. 
The  unliquefied  residue  is  utilised  in  cooling  the 
compressed  air  before  it  enters  the  liquefier.  (c) 
Air  is  compressed  and  cooled,  and  then  a  portion 
is  liquefied,  under  pressure,  whilst  the  unliquefied 
portion,  after  absorbing  heat  from  compressed 
air  to  Ije  liqrefied,  is  expanded,  with  production 
of  external  work,  and  used  to  cool  furtlier  and 
partially  liquefy  the  cooled  compressed  air. 
Portions  also  are  liquefied  by  thermal  contact 
with  dripping  liquefied  gas  which  is  thereby 
fractionally  evaporated,  and  other  portions  by 
passing  thi-ough  a  body  of  liquefied  gas  released 
from  pressure. — F.  Sodn. 

Sulphur  ;    [Method  of]  mining .     H.   Frasch, 

New  York,  Assignor  to  The  Union  Sulphur  Co., 
.Jersey  City,  N.J.  U.S.  Pat.  1.152,499,  Sept.  7, 
1915.    Date  of  appl..  May  3,  1912. 

In  mining  sulphur  by  the  fusion  method  from  a 
water-flooded  porous  deposit,  water  is  withdrawn 
from  the  deposit,  at  a  temperature  below  the 
melting  point  of  sulphur,  and  fusion  fluid 
is  introduced  at  the  same  time,  in  part  at  least 
near  an  intake  for  melted  sulphur,  whilst  the 
sulphur  is  remove  I  through  piping  which  is 
kept  at  a  temperature  above  the  melting  point  of 
sulphur  by  means  of  the  heat  of  the  fusion  fluid. 

— F.  Sodn. 


Oxygen  ;    Manufacture  of  - 


H.   Kriegsheim, 


Assignor  to  The  Permutit  Co.,  New  York.     U.S. 

Pat.  1,153,502,  Sept.  14,  1915.     Date  of  appl., 

Nov  17,  1914. 
A  base-exchanging  silicate  is  impregnated  with  a 
solution  of  a  salt  of  a  catalytic  metal,  e.g.,  a  cobalt 
salt  solution,  the  excess  of  solution  is  removed, 
and  the  impregnated  sUicate  is  brought  into  con- 
tact with  a  hypochlorite  solution. — E.  H.  T. 


Nitrogen ;     Process    of   fixing 
ferro-ahiniinium 


-  by    means    of 
Soc.     G6n.     des     Nitrures. 


Fr.  Pat.  474,322.  Nov.  19.  1913. 

See  Eng.  Pat.  27,971  of  1913  ;  this  J.,  1914,  961. 
The  ferro-aluminium  may  contain  other  elements, 
such  as  siUcon,  titanium,  etc.,  capable  of  forming 
nitrides. 

Hydrogen  ;  Manufacture  of by  alternate  reduc- 
tion and  oxidati07i  of  ferrous  material  in  vertical 
chambers.  Soc.  I'Hvdrogene.  Fr.  Pat.  4  74,446. 
July  1,  1914.     Under  Int.  Conv.,  July  14,  1913. 

See  U.S.  Pat.  1,144,730  of  1915  ;  this  J..  1915,  834. 
The  heating  gases,  before  coming  into  contact 
with  the  ferrous  material,  are  passed  through  a, 
layer  of  refractory  material  which  serves  as  a  heatv 
accumulator.  Any  excess  of  reducing  gases  leaving 
the  reaction  chamber  is  burnt  in  a  heat  recuperator. 
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and  the  heat  utilised  to  preheat  the  sleam  passed 
in  during  the  subsequent  oxidising  stage. 

Carbide;     Method  of  mtniufacturing .     H.    L. 

Hartenstein,  C'onstantine,  Mich.,  Assignor  to 
Continenlrtl  Investment  Co.,  Duhith,  Minn. 
U.S.  rat.  1.152.500,  Sept.  7,  1915.  Date  of 
appl.,  Feb.  IS,  1907. 

See  Eng.  Pat.  20,051  of  1907  ;    this  J.,  1908,  100. 

Ammonia  ;     Prodnciion    of .       C.    Bosch,    A. 

Mittaseh,  If.  Wolf,  and  (i.  Stern,  Assignoi-s  to 
Badische  Anilin  und  Soda  Fahrik,  lAidwigshafen, 
Oerinanv.  U.S.  Pat.  1,152,930,  Sept.  7,  1915. 
Dat€  of  appl.  Oct.  28,  1911. 

See  Ft  Pat.  425,099  of  1910  ;    this  J.,  1911,  1012. 

Ammonia     from     atmospheric      nitrogen  ;      Cyclic 

process  for  obtaining .      F.   W.   Dafert  and 

K.  Milvlauz.  Ft.  Pat.  474,994,  July  11,  1914. 
Under  Int.  Conv.,  July  12,  1913. 

See  Eng.  Pat.  10,597  of  1914  ;   this  J.,  1915,  871. 

Radioactive    liquids ;     Process    and    prodticts    for 

obtainina   large   quantities   of .      H.    Farjas. 

Kourtli  Addition,  dated  Nov.  10,  1913,  to  Fr. 
Pat.  450,990,  July  1,  1912. 

See  Eng.  Pat.  18,808  of  1914  ;  this  J.,  1915,  1010. 

Chemical  processes  [manufacture  of  cyanides] ; 
Impts.  in especially  applicable  to  the  treat- 
ment of  metals.  J.  E.  Bueher.  First  Addition, 
dated  June  18,  1914,  to  Fr.  Pat.  459,853,  Mar.  6, 
1913  (this  J.,  1913,  1159). 

See  U.S.  Pat.  1.138,190  of  1915  ;  this  J.,  1915,  661. 


yUrogen  ;  Process  affixing  atmospheric  ■ 


.     Soc. 
G^D.  desNitrures.  Vr.  Pat.  474,305,Nov.21,1913. 

See  Eng.  Pat.  22.586  of  1914  ;    this  J.,  1915,  353. 
Aluminium  nitride;    Manufacture  of - 


Soc. 
G<^n.  desNitrures.  Fr.  Pat.  474,820,  Dec.24,1913. 

See  Eng.  Pat.  24,533  of  1914  ;    tliis  J.,  1915,  423. 


Magnesium   carbonate;     Preparation   of - 


-  from 


calcareous  silicates  and  carbonates  of  magnesium. 
A.  Hambloch  and  S.  Gell<^ri.  Fr.  Pat.  474,801, 
July  8,  1914.  Under  Int.  Conv.,  Dec.  24,  1913. 

See  Oer.  Pat.  280,738  of  1013  ;  this  J.,  1915,  492. 

Calcium  cyanamide  ;     Process  and  apparatus  for 

treating  [granulating]  -i .    G.  VV.  Sinelair.    Fr. 

Pat.  4'74;882,  Julv  8,  1914.  Under  Int.  Conv., 
July  8,  1913,  and  Apr.  21,  1914. 

See  Eng.  Pats.  15,713  of  1913  and  9821  of  1914  ; 
this  J.,  1914,  933  ;    1915,  916. 

Recovery  of  ammonia  in  the  form  of  sulphate  from 
gases.     Eng.  Pat.  18,559.     See  Il.\. 


Vin.— GLASS;    CERAMICS. 

Patents. 

Glass-furnace.  W.  N.  Matliews,  WelLshurg,  W.  Va. 
U.S.  Pat.  1,152,828,  Sept.  7,  1915.  Date  of  appl.. 
Mar.  27,  1915. 

In  a  glass-melting  furmce.  an  air-heating  chamber 
and  a  system  of  regenerative  flues  are  disposed 
siicccs-sively  above  the  combustion  chamber.  The 
walls  of  the  latter  extend  upward-s  so  as  to  enclose 
the  whole  regenerative  system,  and  are  pro\'ided 


will)  arched  openings  for  the  pots  and  vertical 
flues  for  tlie  .idniission  of  air. — W.  E.  F.  P. 

Glass ;     Batch    for    semi-opaque,    semi-translucent 

.    11.  C.  Stiefol,  Assignor  to  A.  M.  Neeper, 

Pittsburgli,  Pa.  U.S.  I'at.  1.153,353,  Sept.  14, 
1915.  Date  of  appl.,  Julv  23,  1914  ;  renewed 
July  10,  1915. 

The  materials  used  .are  essentially  those  required 
for  a  crystal  glass,  to  which  are  added  magnesium 
phosphate  and  com])arativoly  inert  substances 
whicli  cause  a  continuous  evolution  of  gas  during 
fvision.  The  batch  consists  of  :  sand,  (iO  parts  ; 
soda  ash,  15  ;  lead  oxide,  15  ;  calcium  nitrate,  SJ  ; 
magnesium  phosphate,  J — 3  J  ;  magnesium  car- 
bonate, 3i  ;    alum,  3|  parts. — E.  II.  T. 


Enamel   or   glaze  composition  ;     Opaque 


C. 


Baezner,  Assignor  to  E.  De  Haen,  Chem.  Fabr. 
List,  G.m.b.li.,  Seelze,  Germany.  U.S.  Pat, 
1,153,748,  Sept.  14,  1915.  Date  of  appl.,  Dec. 
20,  1913. 

The  enamel  or  glaze  contains  a  vitrifiable  material 
mixed  with  luminescent  zinc  sulphide. — E.  H.  T. 


IX.— BUILDING   MATERIALS, 

Silica  (Dinas)  bricks  ;  Choice  of  raw  material  for 

the    manufacture    of .     A.    K.    Kho6tsky. 

Rev.  Soc.  russe  de  M^tall.,  1914,  1,  170—202. 
Kev.  M6t.,  1915,  12,  143—145. 
The  value  of  natural  silica  for  the  manufacture 
of  silica  bricks  is  determined  by  the  factors  : — 
chemical  purity,  size  of  grain  obtainable,  and 
the  smallness  of  the  increase  in  volume  on  being 
heated.  To  withstand  a  temperature  of  1700°  C. 
the  brick  must  contain  not  less  than  96%  SiOz, 
this  condition  requiring  that  the  raw  material 
must  contain  98%  SiOj.  The  raw  material  must 
not  give  too  fine  a  powder  on  crushing,  as  bricks 
composed  of  fine  grains  are  not  sufficiently  porous, 
and  break  down  on  being  heated.  As  regards  the 
third  factor,  the  order  of  merit  of  the  natural  fornxs 
of  silica  is  given  as  follows  : — Chalcedony,  plutonic 
quartzites,  quartzite  derived  from  vein  quartz, 
vein  quartz.  The  two  latter  forms  contain  a 
modification,  a,  which  passes  on  roasting  into  a 
second  modification,  /3,  with  increase  of  volume. 
•Schistose  quartz,  sandstones,  and  sand  are  unsuit- 
able for  the  manufacture  of  bricks,  the  first  on 
account  of  its  structure  and  the  presence  of  many 
impurities  in  the  form  of  inclusions,  the  two  latter 
on  account  of  their  variability  of  composition  and 
their  too  great  fineness  after  being  ground. — T.  St. 

Dust  prevention  and  road  preservation  ;  Use  of  tar 

for .     U.S.  Dept.  Agric,  Bull.  257.     J.  Gas 

Lighting,  1915,  131,  647. 
Experiments  have  been  carried  out  with  oil  and 
asphalt  preparations,  and  also  with  prepared  coal 
tar  and  water-gas  tar.  Using  a  water-gas  tar 
preparation,  the  condition  of  the  road  after  twelve 
months  was  a  perfect  mosaic  surface  with  .slight 
indentations,  penetration  treatment  at  194°  F. 
(90^0.)  giving  slightly  better  results  than  cold 
surface  treatment.  With  refined  coal  tar  which 
contained  28 — 29%  free  carbon,  the  bituminous 
material  became  hard  and  brittle,  and  surface 
treatment  with  tar  was  required  after  twelve 
months.  For  the  renewal  of  old  work,  fairly  good 
results  were  obtained  with  crude  coal  tar,  refined 
water-gas  tar,  and  a  water-gas  tar  preparation 
containing  less  middle  and  heavy  oils,  but  more 
free  carbon. — W.  G.  C. 

c2 
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Cl.  X.— METAia ;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      [Oct.  30,  1915. 


Patents. 

Timber;    Method    of   preserving froyn    boring 

organisms.     J.  E.  Cunningham,  Svduev,  N.S.W. 
Eng.  Pat.  784,  Jan.  18,  1915. 

Tece  timber,  in  situ  oi'  not,  is  coated  or  impregnated 
with  petroleum,  creosote,  tar,  or  other  inflammable 
material  and  then  evenly  charred,  to  a  depth  of 
about  i  in.,  by  a  high  power  gas  flame,  such  as 
that  from  a  brazing  or  welding  lamp. — W.  E.  F.  P. 

Portland  cement  clinker  ;  Method  of  burning . 

T.  A.  Edison,  Orange,  N.J.     U.S.  Pat.  1,152,613. 
Sept.  7,  1915.     Date  of  appl.,  Sept.  29,  1905. 

See  Eng.  Pat.   140i  of  1903  ;  this  J.,  1003,  555. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron     ores:    lieccnt    inclhods    of    briquetling - 


H.    martin.     Le    G<^nie    Civil,    1913,    62,    306. 
Rev.  M(^t.,  1915,  12,  134—1.38. 

To  be  serviceable  in  a  blast-fiirnace,  briquettes 
should  satisfy  .the  following  tests: — (1),  fall  from 
a  height  of  3  tio  4  m.  on  to  a  metal  plate  without 
being  reduced  to  powder,  and  withstand  a  pressure 
of  about  140  kilos,  per  sq.  cm.  ;  (2),  withstand  a 
temperature  of  900°  C.  without  being  reduced  to 
powder  ;  (3),  stand  in  water  for  some  time  without 
softening  ;  (4),  withstand  steam  at  150°  C.  without 
being  reduced  to  powder ;  (5),  be  sufficiently 
porous  to  absorb  12-5  to  16%  by  volume  of  water 
on  being  immereed  for  25  minutes.  The  briquettes 
should  be  free  fi'om  sulphur,  arsenic,  and  other 
objectionable  materials,  and  the  cost  of  briquetting 
must  not  be  greater  than  the  difference  in  value 
of  the  ore  in  lump  and  as  smalls.  Methods  of 
briquetting.  (1).  {J'eadon).  5  to  10 °o  of  slaked 
lime  is  added  and  the  mixture  made  into  a  paste 
with  water.  Briquettes  are  formed  under  a  pres- 
sure of  400  kilos,  per  sq.  cm.  and  are  placed  in 
the  open  air  to  dry  and  harden.  This  requires  at 
least  2  montlis.  To  avoid  this  delay  steam  under 
pressure  is  sometimes  used,  or  about  10%  of  saw- 
dust is  added  to  the  mixture  and  the  briquettes 
are  heated  to  1200°— 1400°  C,  when  the  wood 
carbonises  and  the  particles  of  ore  frit  together. 
(2).  A  mixture  of  equal  parts  of  lime  and  sand  is 
used  as  the  agglomerant.  (3).  (Sehnmarher). 
Fresh  blast-furnace  dust  is  briquettcd  with 
magnesium  chloride  as  binder.  (4).  Basic  blast- 
furnace slag  is  used  as  the  agglomerant  for  dust, 
hardening  being  effected  by  high-pressure  steam. 
If  the  dust  is  deficient  in  lime,  4 — 4-5%  of  this 
material  is  added.  (5).  An  intimate  mixture  of 
ore.  limestone,  and  moistened  cement  is  briquetted 
under  a  pressure  of  400  kilos,  per  sq.  cm.  The 
brifjuettes  are  serviceable  after  standing  in  the 
open  air  for  three  or  fom-  days.  (ti).  (Weiss). 
Briquettes  containing  5 — 6%  of  slaked  lime  are 
compressed  at  300  kilos,  per  sq.  cm.  and  subjected 
to  the  action  of  carbon  dioxide  under  a  pressure 
of  20  kilos,  per  sq.  cm.,  first  in  the  cold  and  then 
hot.  The  treatment  requires  about  5  hours,  after 
which  the  briquettes  are  serviceable.  (7).  (Ronay). 
Blast-fuinace  dust  or  roasted  p>Tites  is  com- 
pressed hydraulically  into  briquettes,  without  the 
addition  of  binders,  under  a  pressure  of  about 
1000  kilos,  per  sq.  cm.  (8).  (Groendal).  Impure 
ores  are  ground  and  concentrated  in  magnetic 
separators.  The  ore-mud  is  formed  under  small 
compression  into  briquettes,  which  are  then  passed 
on  waggon=!  of  special  constructicn  through  gas- 
fired  tunnel  furnaces.  The  highest  temperature 
reached  is  1300°— 1400°  C,  which  causes  the 
particles  to  frit  together,  and  drives  off  sulphur. 
The  briquettes  are  of  high  quality. — T.  St. 


Platinum  ;  Separation  of in  iron  ore  analysis. 

L.  Brandt.    Chem.-Zeit.,  1915,  39,  553—555. 

When  using  platinum  vessels  for  the  treatment  of 
iron  ores  for  analysis,  a  sufficiently  large  amount 
of  platinum  may  be  found  in  the  iron  solution  to 
affect  the  titration  results  in  both  reduction  and 
oxidation  methods  of  analysis.  The  presence  of 
the  platinum  in  solution  is  shown  by  the  reddish 
brown  colour  produced  by  stannous  chloride. 
The  platimuii  can  be  removed  by  precipitation 
with  arsenite  solution,  in  presence  of  stannous 
cldoride  ;  the  precipitate  is  flocculeut,  and  can  be 
filtered  easily  after  the  excess  of  arsenic  has  been 
removed,  the  presence  of  stannous  chloride  being 
harmless.— W.  G.  C. 


Steels  ;    The  heterogeneity  of  - 


,  H.  Le  Chatelier 
and  J.  Lemoine.  Comptes  rend.,  1915,  161, 
373—378. 

For  revealing  phosphorus-rich  areas  in  steel  sec- 
tions,  the    authors    have    found    Stead's    copper 
reagent  {this  J.,  1915,  616)  to  be  uncertain  in  its 
action,  and  have  obtained  much  more  satisfactory 
results  (with  steels  containing  Mn  05 — 10%  and 
Si   about   0-2%;     at   20°  C.)   with   the   foUowing 
reagent : — rectified  alcohol  100  c.c,  water  18  c.c., 
concentrated  hydrochloric  acid  2  c.c,  crystallised 
cupric    chloride    1    grm.,    crystallised    magnesium 
chloride   4   grms.     The   successful   action   of   the 
reagent  depends  on  the  correct  amount  of  water 
being  present.     Tlie  reagent  may  be  used  in  the 
manner  recommended  for  Stead's  reagent,  or  the 
specimen  may  be  wholly  immersed  and  connected 
to  tlie  anode  of  an  accumulator,  while  a  copper 
wire  inunersed  at  a  distance  of  20  m.m.  from  the 
I    specimen  serves  as  the  cathode.     By  this  method 
the  zones  are  sharply  defined.     The  formation  of 
I    bands  of  variable  composition  may  be  caused  not 
only  by  phosphorus  but  by  any  other  element, 
I    such  as  sUicon,  manganese,  nickel,  or  chromium, 
j    which  is  soluble  in  ferrite  and  diffuses  slowly  or 
not  at  all.     The  action  of  the  copper  reagent  is 
I    intensified  in  presence  of  manganese  and  diminished 
I   in    presence    of    phosphorus,    silicon,    nickel,    and 
j    chromium.     Almost    all    steels    exhibit    to    some 
'   extent    a    striated    structure    after    roUing,    and 
j    "  work  "  and  annealing  remove  this  heterogeneity. 
I   The   use    of    the   copper   reagent   in   revealing   a 
'.    heterogeneous    structure    is    therefore   a    valuable 
I   adjunct  to  the  chemical  analysis  and  the  ordinary 
:   micrographic  examination. — T.  St. 

j    [Gold.]       Refining    cyanide    precipitates.        H.    T. 

Durant.    Eng.  and  Min.  J.,  1915,  100,  523 — 524. 

Bullion  of  higher  purity  can  be  obtained  if  the 

I   usual  acid  treatment  of    Cyanide  precipitates  is 

\  supplemented  by  treatment  with  acid  and  biclirom- 

ate.     After  treatment    with    acid    as    usual,    the 

solution   is   separated   and   the  residual  slime   is 

■   mixed  with  a  quantity  of  water  equal  to  about 

I    five  times  its  dry  weight.     The  mixture  is  heated 

j   and  continuously  agitated,  and  sulphuric  acid  and 

'    jjotassium  biclu-omate  (4  lb.  of  66%  acid  to  1  lb. 

of  bichromate)  are  added,  in  small  portions  at  a 

I   time,  until  an  excess  of  chromic  acid  persists  for 

I   3  or  4  mins.     The  solution  is  then  separated  and 

the  residual  slime  well  washed.     The  slime  settles 

well,  and  when  dried  and  smelted  in  a  clay  crucible 

witli  borax  glass  and  a  small  quantity  of  nitre, 

yields  bidlion  practically  free  from  zinc,  lead,  and 

I   copper. — A.  S. 

1   Silver;    A  new  crystalline  variety  of .     T.  C. 

I        Choudhri.       J.    Amer.    Chem.    Soc,    1915,    37, 
I        2037—2039. 

Spongy  silver,  from  ignited  silver  tartrate,  was 
i  allowed  to  stand  at  the  ordinary  temperature 
I   with   nitric  acid  of  sp.  gr.   1-42  which  had   been 

freed   from   oxides    of   rdtrogen   by   boiling   with 
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urea.  After  the  lapae  of  a  fortnight,  during  wliich 
the  mixture  was  occasionally  shaken,  the  unilLs- 
solvcd  silver  had  been  converted  into  long,  slender 
needJes,  whii'h  are  described  as  a  new  variet)-  of 
crystalline  silver  belonging  to  the  cubical  system. 

—J.  R. 

Brasses;     The  faihirc   of  slnictural .      P.    D. 

Merica  and  K.  W.  Woodward.     Amer.  Inst,  of 
Metals,   Sept.  1915.    [Advance  proof.]    19  pages. 

Specimens  of  brass  which  had  fifiled  in  use,  and 
also  other  samples,  were  tested  for  presence  of 
initial  stresses  by  noting  the  chanfjes  in  length  of  a 
bar  caused  bv  turning  od  successive  layers  in  the 
lathe  (see  IU\-n,  this  J.,  19U,  596).  The  experi- 
ments proved  that  season-cracking  and  similar 
failures  occur  in  brasses  the  initial  stress  of  which 
averages  5000—6000  lb.  per  sq.  in.  These  stresses 
can  be  almost  entirely  removed  bv  annealing 
at  300°— 400°  C.  No  certain  indication  of  the 
presence  of  such  stresses  hjis  so  far  been  obtained 
either  by  et<.'liing  agents  or  by  examination  of  the 
microstructure. — W.  K.  S. 

Ziiic-brotizc ;      Standard     test     spccimeti     of - 


Relation  of  mechanical  properties  to  microsiructure. 
H.  S.  TJawdon.  Amer.  Inst,  of  Metals,  Sept. 
1915.    [Advance  proof.]    15  pages. 

The  relation  between  the  mechanical  properties 
and  the  microstructure  of  the  alloy,  Cu  88,  Sn  10, 
Zn  2%,  was  investigated  by  microscopic  examina- 
tion, both  before  and  after  the  tension  test,  of 
specimens  prepai-ed  by  dilTerent  modes  of  casting. 
It  was  found  that  the  presence  of  oxides  in  the  form 
of  pits  and  a  network  of  films  is  by  far  the  most 
common  cause  of  weakness.  From  the  frequent 
occurrence  of  oxides  in  the  test  specimens,  notwith- 
standing the  care  with  which  they  had  been  pre- 
pared, it  is  concluded  that  the  failure  of  commei'cial 
zinc-bronze  is  to  be  ascribed  to  the  presence  of 
oxides  rather  than  to  any  other  cause. — W.  R.  S. 

Manganese-bronze ;      Manufacture     and     uses     of 

torought .  J.  L.  Jones.  Amer.  Inst,  of  Metals, 

Sept.   1015.     [Advance  proof.]     11  pages. 

Wrought  manganese  bronze  dilTers  chiefly  from 
the  casting  grade  in  being  free  from  aluminium. 
In  order  to  secure  ductility  as  well  as  high  tensile 
strength,  extreme  purity  of  the  materials  is 
essential.  This  applies  especially  to  the  zinc, 
which  is  more  difficult  to  ootain  in  a  pure  stat<>. 
The  alloy  is  ma<le  by  melting  the  copper,  super- 
heating it,  and  adding  the  iron  and  manganese. 
Zinc  is  then  added,  a  little  at  a  time,  with  constant 
stirring  ;  the  alloy  is  poured  into  moulds  and 
made  uniform  by  remelting.  It  can  be  readily 
forged,  drop-forged,  rolled,  or  extruded  at  a  red 
heat,  but  it  hardens  rapidly  when  worked  cold. 
The  fracture  of  a  test  piece  gives  the  best  indications 
of  its  qualities  :  if  cup-shaped  or  lipped,  the  metal 
has  received  proper  heat  and  forging  treatment  ; 
if  conchoidal  and  irregular,  cold  work  without 
proper  annealing  is  indicated. — W.  R.  S. 

Turbadium  bronze  ;  Analysis  of .  II.  Williams. 


Chem.  Xews,   1915,   112,  175—176. 

TuBB.^DiUM  bronze  contains  approximat«lv 
Cu  48,  Zn  40-45,  Sn  0-5,  Pb  01,  I'e  1,  Al  0-2, 
Mn  1-75,  and  Mi  2%;  it  has  a  tensile  strength 
of  35 — 42  tons  per  sq.  in.,  and  elongation  (en  2-in. 
test-piece)  14 — 20%.  It  is  used  for  making 
.solid  propeller  castings,  as  it  is  not  corroded 
appreciably  by  sea  water.  The  following  methods 
of  analysis  have  proved  most  satisfactory  in  the 
Testing  Department  of  Messrs.  Ilarland  and 
WollT,  Belfast.  Tin.  1  grm.  of  driUings  is 
heated  with  20  c.c.  of  nitric  acid  of  sp.  gr.  1-2, 
the  solution  evaporated  to  10  c.c,  diluted  with 
50  c.c.  of  water,  the  in,soluble  residue  collected 
on  a  small,  ashless  pulp  filter,  washed  with  5% 


nitric  acid,  the  fdter  ignited  in  a  porcelain  crucible, 
anl  the  tin  weighed  as  SnOj.  Copper.  The 
tiltiate  and  washings  are  elc<trolysed  with  a 
current  of  N.D,„o  =  l  ampere  and  2-5  volts, 
with  platinum  gauze  electrodes,  the  anode  being 
rotated.  The  cathode  is  washed,  immei-sed  for 
a  few  seconds  in  re-distUled  methylated  spirit, 
dried  in  the  air  and  then  in  a  steam  oven,  and 
weighed.  Lead  is  deposited  on  the  anode  as 
peroxide.  This  is  dissolved  by  means  of  a  mixture 
of  5  c.c.  of  concentrated  nitric  acid,  10  c.c.  of 
water,  and  1  drops  of  methylated  spirit,  and  the 
solution  is  evaporated  with  3  c.c.  of  concentrated 
sulphuric  acid  till  fumes  appear.  It  is  then  diluted 
to  30  c.c,  the  lead  sulphate  collected  in  a  tared 
Gooch  crucible,  and  washed  with  2%  sulphuric 
acid.  Iron  and  aluminium.  The  .solution  re- 
maining after  deposition  of  the  copper  and  lead, 
is  evaporated  to  30  c.c,  treated  with  5  grms.  of 
ammonium  chloride,  and  the  hydroxides  of  iron, 
aluminium,  and  manganese  precipitated  by  means 
of  30  c.c.  of  saturated  bromine  water  ami  30  c.c. 
of  ammonia  .solution  (sp.  gr.  0-88).  The  pre- 
cipitate, after  washing,  is  dissolved  in  dilute  hydro- 
chloric acid,  with  addition  of  sulphurous  acid, 
the  excess  of  sulphur  dioxide  expelled  by  boiling, 
the  iron  oxidised  with  a  few  drops  of  nitric  acid, 
and  manganese  separated  by  the  ammonium 
acetate  method.  The  alumina  and  ferric  oxide 
are  weighed  together,  then  dissolved  in  hydro- 
chloric acid,  the  iron  reduced  with  stannous 
chloride  and  titrated  with  bichromate.  Mamjanese. 
The  filtrate  from  the  lead  sulphate  and  that 
from  the  ammonium  acetate  separation  are  each 
treated  with  bromine  and  ammonia,  and  the 
precipitates  collected  on  the  same  filter ;  the 
manganese  is  weighed  as  MnjO,.  Zinc.  The 
filtrate  and  washings  from  the  first  precipitation  of 
ii'on,  aluminium,  and  manganese  are  evaporated 
to  150  c.c,  made  slightly  acid  with  acetic  acid, 
and  the  zinc  precipitated  twice  in  succession  as 
phosphate,  the  first  time  with  4  grms.  and  the 
second  time  with  2  grms.  of  di-ainmonium  phos- 
phate, and  weighed  as  ZujP^O,.  Nickel.  The 
filtrate  and  washings  from  the  zLac  precipitate 
are  treated  with  a  slight  excess  of  ammonia, 
heated  to  70°  C,  and  the  nickel  precipitated  with 
15  c.c  of  dimethylglyoxime  solution  (5  grms.  in 
500  c.c.  of  re-distiUed  methylated  spirit).  The 
alloy  usually  contains  0-1%  of  impurities  (BiO-03%, 
.-Vs  005,  O  as  CuaO  and  CuO,  0-02 <?;,),  and  the 
percentage  of  zinc  may  be  obtained  with  suHicienfc 
accuracy  by  subtracting  the  sum  of  the  other 
constituents  from  99-9%. — A.  S. 

Copper-nickel  ores;    Roasting  of - 


.  ,  „     ,  •     H.  Manx. 

diem.-Zeit.,  1915,39,693—694.  (See  also  this  J., 
1914,690.) 

;    Laboratory  experiments  were  made  on  an  ore 

;    containing  Cu  6-6,  Ni  111,  and  Fe  32-4%,  and  As 

'    nil.      Sulphalising   roastinq  was  more  or  less  ua- 

!   succes-sfvil  ;     only   a   small   quantity   of   sulphates 

was     formed,     and     the     resulting    oxides    were 

\   partly  insoluble  even  in  moderately  strong  acid. 

This   is   explained    by    the   formation   of   ferrites 

j    at  the  relatively  high  temperature  caused  by  the 

!    combustion   of    the   sulphides.     Diluting   the  ore 

I   with  ferric  oxide,  so  as  to  keep  the  temperature 

from  rising  unduly,  increased  the  yield  of  copper 

j   sulphate,     but    not     that     of      nickel      sulphate. 

Chloridising  roasting  for  24  hours  at  about  600 °C. 

with   20%   of   salt   gave   a   product   from   which 

90%  of  the  copper  and  nickel  and  10%  of  the  iron 

was  recovered  by  extraction  with  water. — W.  R,  S. 

Nickel;   Electrodeposition  of .    C.  W.  Beimett, 

0.  C.  Rose,  and  L.  G.  Tinkler.    J.  Phys.  Chem., 
1915,  19,  564—568. 

In  the  electrolysis  of  nickel  ammonium  sulphate, 
the    hydrogen    ions    present    are    Uberated    more 
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easily  than  the  nickel  ions,  and  the  efficiency  of 
nickel  deposition  is  therefore  low.  By  adding 
ammonia,  the  concentration  of  the  hydrogen  ions 
may  be  decreased  and  the  efificiency  of  deposition 
increased  from  87%  to  96%.  The  rotation  of 
the  cathode  tends  to  prevent  hydrogen  ion  im- 
poverishment, and  therefore  diminishes  the 
efficiency.  It  nickel  be  deposited  from  a  strongly 
alkaline  solution  of  nickel  cyanide,  the  hydrogen 
ion  concentration  is  practically  zero,  and  nickel 
is  deposited  more  easUy  than  the  other  ions.  A 
rotating  cathode,  in  this  case,  prevents  impoverish- 
ment of  nickel  and  therefore  increases  the  efficiencv. 
(See  also  this  J.,  1914,  1012.)— W.  G.  C. 

Manganese-nickel  alloys.  A.  D.  Dourdine.  Kev. 
Soc.  russe  de  Mdtall.,  1912,  1,  11—23,  341—395. 
Rev.  M6t.,  1915,  12,  12.5—133. 

The  liquidus  curve  drops  sharply  from  the  melting 
points  of  the  pure  metals  (Mn  1235°  C,  Ni  1451°  C.) 
to  a  flat  minimum  between  Mn  56  and  63%  at  a 
little  above  1000°  C.  The  alloys  containing 
Mn  0 — 38%  and  71 — 100%  consist  of  solid 
solutions,  but  the  thermal  curves  for  the  alloys 
with  Mn  38 — 56%  and  63 — 71%  show  certain 
pecuUarities  which  appear  to  indicate  the  existence 
of  two  modifications,  stable  and  unstable,  of  the 
compound  MnNi  (Mn  48-37%).  The  microscopic 
structure  of  the  alloys  is  described  and  discussed 
with  reference  to  the  thermal  effects  observed. 

— T.  St. 


Zinc    oxide;    Production    of- 


-  from     lotc-grade 


carbonate    ores    at    Leadinlle.     Met.    and    Chem. 
Eng.,  1915,  13,  631—633. 

For  the  past  few  months  the  production  of  zinc 
oxide  from  the  low-grade  zinc  carbonate  ores  of 
Leadville,  Colorado,  has  been  carried  on  con- 
tinuously by  the  Western  Zinc  Oxide  Co.  The 
ore  is  treated  in  a  furnace  of  the  Wetherill  type, 
65  ft.  by  16  ft.  6  in.,  by  11  ft.  high,  divided  into 
eight  double-ended  arched  fire-boxes  extending 
across  the  furnace  and  having  a  fire-door  at  each 
end.  The  furnace  is  built  on  a  concrete  founda- 
tion forming,  beneath  the  fire-boxes,  eight  water- 
tight compartments,  to  each  of  wliich  water  is 
supplied  independently.  An  air  blast  at  4  oz. 
pressure  is  supplied  to  the  furnace  at  the  rate  of 
32,000  cub.  ft.  per  minute.  Each  fire-box  receives 
a  charge  of  2000  lb.  of  ore  (about  18%  Zn)  of 
■^  in.  size  and  1100  lb.  of  anthracite  coal  of 
^  in.  size  ;  about  30  tons  of  ore  is  treated  in  24 
hours,  the  sinter  being  withdrawn  6 — 7  hours 
after  charging  ;  it  contains  2 — 4  %  Zn.  The  gases 
leave  the  furnace  at  about  1000°  C.  and  pass 
through  a  U-shaped  cooling  flue,  4  ft.  diam.  and 
600  ft.  long,  to  the  bag-house,  whicli  they  enter 
at  about  140°  C.  ;  air  is  admitted  to  the  cooling 
flue  at  a  number  of  hoppers  near  the  bag-house 
end.  The  zinc  oxide  is  collected  in  288  cotton 
bags,  24  in.  diam.  and  26  ft.  long,  arranged  in 
lateral  groups  of  twenty-four  each,  with  a  hopper 
for  every  four  bags.  The  bags  are  shaken  by 
Land  every  two  hours,  and  the  hoppers  are 
emptied  once  in  24  hours.  About  6  tons  of  zinc 
oxide  of  95 — 96%  purity  is  produced  per  day  ;  it 
contains  1 — 1'5%  Pb,  and  is  suitable  for  use  as  a 
pigment  without  reburning. — A.  S. 

Lead;    An    allotropic    modification    of .     H. 

HeUer.     Z.  physik.  Chem..  1915,  89,  761 — 782. 
J.  Chem.  Soc,  1915,  108,  ii.,  634. 

When  pure  lead  is  allowed  to  remain  in  an  acidified 
solution  of  lead  acetate  for  several  days  it  becomes 
brittle,  and  may  be  powdered.  This  is  an  entirely 
new  form  of  lead,  and  is  designated  "  grey  lead." 
The  same  transformation  occurs  in  lead  nitrate 
solution  and  also  in  lead  chloride  solution,  but 
in  the  latter  case  much  more  slowly.     The  change 


is  always  more  rapid  if  a  small  quantity  of  nitric 
acid  is  present.  There  is  no  change  if  lead  is 
immersed  in  acetic  acid,  nitric  acid,  or  sodium 
acetate  solutions,  thus  showing  that  the  transition 
is  due  to  the  presence  of  lead  ions.  These  residts, 
and  also  the  nature  of  the  product,  have  been 
confirmed  by  Cohen  and  Helderniann  (this  J., 
1915,  908). 


Aluminium  ;  lucent  developm.ents  in  - 


■     E.  V. 

Pannell.     Amer.   Inst,   of   Metals,   Sept.,    1915. 
[Advance  proof.]     22  pages. 

From  3,000,000  to  5,000,000  lb.  of  aluminium  is 
consumed  annually  for  electrical  purposes,  the 
conductivity  of  the  metal  being  about  twice  that 
of  copper  on  the  basis  of  unit  weight.  For 
electrical  conductors,  hard-drawn"  aluminium  wire 
(99-5%  Al)  is  employed  in  the  form  of  stranded 
cable  as  with  copper,  except  that  the  strands  are 
usually  thicker  and  fewer  in  number.  In  the 
following  specifications  for  aluminium  cable,  A 
(American)  relates  to  sizes  4/0  and  3/0  (B  and  S), 
and  B  and  C  (European)  to  size  320,000  cm.  : — 


Conductance  { %  Int.  Standard) 

Number  of  strands    

Tensile  strentrth  (min.) 

Tensile  strenj^tti  (max.) 

Elastic  limit  (min.)    

Modulus  of  elasticity  (min.) 
Elongation,  %  on  2  in.  (min.) 


A. 

B. 

60 

585 

7 

19 

23,000 

27,000 

30,000 

— 

14,000 

11,800 

8-5xl0« 

9xl0« 

6 

9-2 

c. 


58-5 

37 

34,000 

13,000 
8-3xl0» 


Wrapping  test :  8  turns  on,  off  and  on,  around  own  diameter. 

On  account  of  its  greater  strength,  steel-reinforced 
aluminium  cable  is  largely  used  for  overhead 
power  lines,  a  typical  form  for  sizes  up  to  250,000 
cm.  consisting  of  6  alxuninium  wires  placed  round 
a  core  of  7  small,  stranded,  galvanised  steel  wires. 
The  ultimate  tensile  strength,  coefficient  of 
expansion  (per  1°  F.)  and  modulus  of  elasticity 
of  such  cable  are  47,000  lb.  per  sq.  in.,  10-5  X  10~« 
and  12  x  10",  respectively,  the  corresponding 
values  for  aluminium  and  steel  alone  being  24,000 
and  160,000  lb.  per  sq.  in.;  128  x  10~«  and 
6-4  x  10~6  ;  and  9  X  106  and  30  x  lO^,  respectively. 
Aluminium  alloys  tend  to  deteriorate  in  use  and 
are  not  to  be  generally  recommended  for  electrical 
purposes.  Permanent  union  of  aluminium  sur- 
faces is  only  attainable  by  autogenous  welding, 
which  is  most  satisfactorily  accomplished  by 
means  of  the  oxy-acetylene  flame  and  a  flux 
composed  of  alkali  chlorides  with  or  without  an 
alkali  sulphate  or  fluoride. — W.  E.  F.  P. 

fftelliie  [Cobalt-chromium  alloys].  E.  Haynes. 
Amer.  Inst,  of  Metals,  Sept.,  1915.  [Advance 
proof.]     4  pages. 

SffELLiTE  is  the  name  given  to  an  alloy,  or  group 
of  alloys,  used  for  high-speed  cutting  tools,  and 
consisting  essentially  of  cobalt  and  chromium 
with  additions  of  tungsten,  molybdenum,  or  both. 
The  alloy  has  a  colour  between  those  of  steel  and 
silver  and  is  unchanged  by  exposure  to  dry  or 
moist  air  at  temperatures  below  a  dull  red  heat. 
It  is  very  hard  and  resistant  to  abrasion,  cannot 
be  forged  (as  it  retains  its  hardness  at  a  full  red 
heat),  and  can  only  be  reduced  to  the  desired  form 
by  casting  into  bars  and  grinding  the  latter  to  a 
cutting  edge.  As  showing  the  efficiency  and 
durability  of  the  material,  two  examples  are  given 
in  each  of  which  a  tool  2  J  in.  long  and  |  in.  square 
in  cross-section  was  used  on  cast  iron  pistons  : 
in  the  first,  14,000  grooves  were  cut  in  pistons 
3J-— 4|  in.  in  diameter,  while  in  the  second  over 
8000  lb.  of  metal  was  turned  off,  before  the  tool 
became  too  short  for  further  use. — W.  E.  F.  P. 
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Ores  of  Vtah  ;  Miialliirgical  Ireattnent  of  the  lotc- 

i/rnde   and   vnDiplcr .     I).   A.    Lvon,   R.    II. 

IJrailford.  .S.  S.  .Vicntz.  O.  V.  Ralston,  and  0.  L. 
I>ars(>n.  U.S.  Bureau  of  Mines,  Tech.  Paper  00. 
40  papes. 

A  puELiMiN.vuv  report  describing  the  low-grade 
ore  deposits  of  Utah  and  the  concentratinfr,  hydro- 
nietallurjfiial,  and  smelt inij  pi-ocesses  which  have 
been  pn)p()sed  for  their  treatment.  The  ores 
inelude  complex  •ia]i\.  silver,  lead,  copper,  and 
zinc  ores.  Two  chloi-idisiiij;  processes  arc  being 
tried  :  an  air-blast  shaft  furnace  is  used  in  the 
Holt-Dern  process,  and  an  annular  furnace  in  the 
Kni^ht-Christen-sen  process  ;  in  both,  the  roasted 
ore  IS  leached  with  acid  brine.  Analyses  of  the 
eight  principal  types  of  ores  are  given. — W.  B.  S. 

Vapour  pressure  of  arsenic  trioxide.     Welch  and 
Duschak.     See  VII. 

Patents. 

Case-hardening  {iron  and  steel].  A.  W.  Machlet, 
Elizabeth,  K..I.  U.S.  Pat.  1,152,959,  Sept.  7, 
1915.     Date  of  apjil..  Apr.  Ui,  1909. 

The  articles  are  uniformly  heated  in  an  atmosphere 
charged  with  carbon  monoxide,  ammonia,  and  oily 
vapour  ol)tained  by  passing  air  first  through  a 
heated  body  of  nitrogenous  organic  matter  and 
charcoal  and  then  through  an  oil,  e.g.,  naphtha. 

— W.  E.  F.  P. 


Tin  iron  matte  ;  Production  of - 


-from  pyritic  or 


other  tin  ores,  tin  ore  concentrates,  tin  waste,  tin 
plate  trasle,  stanniferous  slag  and  the  like.  J. 
Kueb,  The  Hague.  Holland.  Eng.  Pat.  20,609, 
Oct.  G,  1914.     Under  Int.  Com.,  Oct.  7,  1913. 

The  material  is  smelted  with  the  addition  of  lime 
or  other  calcium  compound,  and  if  necessary  with 
the  addition  also  of  pyrites,  to  a  tin-iron-matte. 
The  proportion  of  pvTites  should  not  be  lower  than 
30%  ;  with  the  addition  of  17%  of  lime  a  yield  of 
92-5  "f,  of  the  total  tin  may  be  obtained  in  one 
smelting  operation,  the  tin  in  the  slag  reduced  to 
0-4%,  and  loss  by  volatilisation  rendered  practic- 
ally nil.  The  action  of  the  lime  is  to  lower  the 
temperature  of  formation  of  the  slag,  increase  its 
fluidity,  and  prevent  passage  of  tin  into  the 
slag. — T.  St. 

Cuprous  sulphide  from  ores  and  the  like  ;   Recovery 

of .     Metals  Research  Co.,  New  York,  and 

R.  F.  Bacon.  Pittsburgh,  U..S.A.  Eng.  Pat.  i:^8, 
Jan.  4,  1015.     Under  Int.  Conv.,  Jan.  24,  1914. 

See  U.S.  Pat.  1,151,2:?4  of  1915;  this  J.,  1915, 
1018.  During  the  retfuction  of  the  cupric  to 
cuprous  sulphide,  the  temperature  is  not  allowed 
to  rise  above  500°  C. 


Furnace  ;  Electrical  [zinc\  ■ 


W.  H.  Hampton, 


New  York,  Assignor  to  The  Conley  Electric 
Furnace  Co.,  Inc..  Wilmington,  Del.  U.S.  Pat. 
l,152,505,Sept.7,1915.  Dateof  appl.,Feb.28,1913. 

The  furnace,  for  reduction  of  zinc,  is  provided  with 
a  shaft  from  which  air  is  excluded,  and  in  which 
are  several  guide  members  composed  of  central 
triangxdar  refractory  blocks  and  lateral  blocks,  thus 
forming  a  number  of  zig-zag  communicating 
passages  having  sloping  surfaces  over  which  the 
material  is  pa-ssed  l>ackwards  and  forwards  in  a 
dowTiward  direction.  The  charge  is  heated,  as  it 
flows  over  the  surfaces,  by  resistance  elements 
composed  of  a  mixture  of  clay  and  graphite 
embedded  within  the  blocks,  and  means  are  pro- 
vided for  conducting  away  the  zinc  vapour  from 
beneath  the  guide  members  and  condensing  it. 

— B.  N. 


Furnace  ;     Electric    [snielling']  - 


.  P.  \A'right, 
Seattle,  Wash.  u:s.  Patl  "1,152,580,  Sept.  7, 
1915.      Date  of  appl.,  Sept.  13,  1913. 

The  ore  is  supplied  to  a  furnace  crucible  by  means 
of  a  shoot,  a  iuo\ablo  arrangement  being  provided 
for  obstructing  the  downward  pa.ssage  of  the  ore, 
so  as  to  relieve  t!ie  moll-en  matter  in  the  crucible  of 
its  weight.  By  removing  the  ol  siructing  means, 
the  melted  metal  is  displaced  and  is  removed 
through  an  overflow  discharge  opening.  A  smelt- 
ing zone  is  pro<luci'd  by  an  electric  heating  means, 
the  electrode  comprising  a  shell  of  ^^rought  iron 
and  a  core  of  copper.  A  chamber,  svirrounding  the 
shoot,  and  closed  at  its  upper  end,  is  supplied  with 
heat  from  the  smelting  zone,  thus  heating  and 
drying  the  ore,  and  the  shoot  is  provided  with 
perforations  establishing  communication  between 
the  inside  of  the  shoot  and  the  surrounding 
chamber. — B.  N. 

Welding;     Method    of - 


J.  H.  L.  de  Bats, 
Zelie'nople,  Pa.  U.S.  Pat.  1,152,010,  Sept.  7, 
1915.     Date  of  appl.,  Aug.  18,  1913. 

The  dissimilar  metals  to  be  welded  are  heated 
electrically  in  a  vacuum  to  a  temperature  near  the 
m-iit.  of  the  softer  metal,  pressed  into  contact,  and 
allowed  to  cool  in  the  vacuum. — W.  E.  F.  P. 

[Zinc   and   silver]   ores;     Method   of  treating- 


L.  C.  Drefahl,  Assignor  to  The  Grasselli  Chemical 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1.153.203, 
Sept.  14,  1915.     Date  of  uppl.,  Apr.  15,  1914. 

To  prepare  finel}'  divided  zinc  and  silver  sulphide 
ores  for  desidphurisation,  a  plastic  mass,  formed  by 
mixing  the  ore  with  water  and  a  suitable  binder, 
is  extruded  through  small  perforations,  the  result- 
ing streams  of  the  mixture  are  broken  into  small 
nodules,  and  the  latter  heated  sufliciently  to  expei 
the  moisture  and  set  the  binder. — W.  E.  F.  P. 


Tungsten  ores  ;     Method  of  treating  - 


F.   JI. 


Becket,  A.ssignor  to  Electro  Bletallurgical  Co., 
Niagara  Falls,  N.Y.  U.S.  Pat.  1,153,594, 
Sept  14,  1915.     Date  of  appl.,  AprU  8,  1914. 

Low-phosphorus  ores  of  the  calcium  tungstate 
type  are  heated  under  conditions  to  reduce  the 
solubility  of  the  contained  tungsten,  and  are  then 
treated  with  strong  sulphuric  acid  under  conditions 
to  increase  the  ratio  of  tungsten  to  phosphorus. 
The  treated  ore  is  mixed  with  an  ore  of  the  iron 
tungstate  type  and  the  mixture  smelted  to  yield 
ferrotungsten  of  low  phosphorus  content. — T.  St. 

Slimes  ;    Apparatus  for   thickening  - 


.     W.    A. 

Stedman,"  Wonder,  Nev.     U.S.  Pat.   1,153,722, 
Sept.  14,  1915.     Date  of  appl.,  Jan.  19,  1915. 

A  vertical,  cylindrical  tank  has  a  central  feed 
pipe  for  slime,  a  peripheral  discharge  for  separated 
water,  and  an  inverted,  conical  oottom  with  a 
valved  outlet  for  the  thickened  product.  The  feed 
pipe  extends  well  below  the  middle  of  the  tank, 
and  is  surroumled  by  concentric  cylindrical 
partitions  extending  to  below  the  end  of  the  feed 
pipe  and  further  downwards  successively  from 
the  innermost  one  outwards.  By  suitable  adjust- 
ment of  the  outlet  and  inlet,  an  upward  flow  of 
liquid  through  a  series  of  vertical  paths,  and  a 
gradual  settling  of  suspended  solid  matter  by 
gravity,  are  maintained  simultaneously. 

— W.  E.  F.  P. 

Metallic  adsorptions  :    Preparation  and  utilisation 

of .     Elektro-Osmose  A.-G.  (Graf  Schwerin 

Ges.).    Fr.  Pat.  474,404,  June  27,  1914.    Under 
Int.  Conv.,  Apr.  29,  1914. 

See  Eng.  Pat.  15,207  of  1914  ;  this  J.,  1915,  803. 
A  nickel  adsorption  may  be  prepared  by  dis- 
integrating the  metal  by  means  of  an  electric  arc 
in  presence  of  a  suspension  of  silicic  acid.  Metallic 
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adsorptions  may  also  be  obtained  by  mixing  an 
adsorbent  in  the  form  of  a  sol,  e.g.  coUoidal 
silicic  acid,  with  a  solution  of  a  salt  of  selenium, 
platinum,  silver,  gold,  or  palladium,  and  then 
reducing  the  salt. 

Iron  and  nickel;    Process  for  separating from 

copper  in  certain  ores  and  masses.  W.  Borchers 
and  E.  Thilges,  Aachen,  Germany.  U.S.  Pat. 
1,152,699,  Sept.  7,  1915.  Date  of  appl..  May 
25,  1914. 

See  Ger.  Pat.  271,-595  of  1913  ;  this  J.,  1914,  488. 

Reduction  of  metallic  oxides  and  the  like.  F.  W. 
Highfield,  Caversham.  U.S.  Pat.  1,153,786, 
Sept.  14,  1915.    Date  of  appl..  Mar.  15,  1915. 

See  Eng.  Pat.  6865  of  1914  ;   this  J.,  1915,  838. 

Zinc  ;  Process  and  electric  furnace  for  the  extraction 

of  pure from  its  ores.    B.  F.  C6te  and  P.  R. 

Pierron.    Fr.  Pat.  474,321,  Nov.  19,  1913. 

See  Eng.  Pat.  14,192  of  1914  ;    this  J.,  1915,  497. 

Utilisation  of  Uasl-furnace  slag  and  recovery  of 
products  [fertilisers]  therefrom.  Eng.  Pat.  20,258. 
See  XVI. 


XL— ELECTRO-CHEMISTRY. 

Itussiiin  elcctro-chemiealindustry.    Chem.  Trade  J., 

Sept.  11,  1915. 
Hitherto  no  aluminium  has  been  made  in  Russia, 
though  the  demand  has  been  considerable.  Mag- 
nesium and  sodium  have  not  been  produced 
i>ommercially  in  Russia,  and  large  sums  have  been 
paid  annually  to  Germany  and  America  for  car- 
borundum. Other  materials  exclusively  imported 
include  calcium  cyanamide,  hydrogen  peroxide, 
and  "  Berth ollet  salts,"  or  fulminating  silver. 
Practically  nothing  has  yet  been  done  there  in 
respect  of  the  electrical  manufacture  of  steel,  nor 
have  the  electro-thermal  processes  associated  with 
zinc,  phosphorus,  and  carbon,  bisulphide  been 
investigated,  and,  as  a  natural  consequence,  there 
is  no  native  industry  for  the  manufacture  of 
accessory  material,  such  as  carbon  electrodes. 
There  are  believed  to  have  been  only  two  calciiun 
carbide  fvirnaces  in  Russia  on  the  outbreak  of  war, 
whilst  for  the  manufacture  of  ferro-sUicon,  ferro- 
chrome,  and  other  special  alloys  there  was  one 
small  works  in  the  Urals,  and  for  the  manufacture 
of  fulminate  tliere  were  reopened  one  works  in  the 
Government  of  Petrikau  and  one  in  Imatrafall 
(Finland).  On  the  other  hand,  the  electric  refining 
of  copper,  the  manufacture  of  accumulators,  and 
the  production  of  lye  and  chlorine  were  flourishing 
branches  of  electro-chemical  and  electro-metal- 
lurgical manufacture. 

According  to  the  latest  available  official  statis- 
tics, consumption  and  imports  of  various  materials 
during  1912  were  as  follows  : — 


Flectrolytic  copper  . . 
r,yc  ami  etching  salts 

Accumulators    

Aluminium     

Berthollet    salts    and 

sodium  chloriitc    . . 

Abrasives'   

Electro-steel  

Calcium  carbide    .... 
Norw.    saltpetre    and 

calc.  cyanamide    . . 


Consumption. 


Tons. 

21,000 

88,.500 

3,390 

1,290 

2,800 
1,110 
4,030 
1,450 

2,200 


£ 

1,930,000 

1,010,000 

180,060 

170,000 

114,000 
67,000 
68,100 
42,500 

10,700 


Imports. 


Tons. 

9,400 

355 

27 

1,290 

2,800 

1,110 

1,940 

129 

2,200 


595,000 
5,700 
5,400 

170,000 

114,000 

67,000 

32.900 

6,250 

10,700 


The  development  of  these  industries  in  Russia 
should  not  present  serious  difficulty,  since  there 
is    an    abundant    supply    of    the    necessary    raw 


materials,  and  ample  capital  and  skilled  labour 
are  beUeved  to  be  available.  The  power  problem 
is  the  crux  of  the  whole  situation.  It  is  calculated 
that  the  maximum  price  of  electrical  energy  at 
which  it  will  be  possible  to  carry  on  profitable 
electro-chemical  operations  varies  from  1"28  penny 
per  kw.-hour  in  the  case  of  copper  down  to  0'15 
penny  for  aluminium  and  0'06  penny  for  calcium 
nitrate.  Russia  is  at  present  so  deficient  in  large 
hydro-electric  works  that  it  can  hardly  be  practic- 
able in  the  near  future  to  establish  such  electro- 
chemical industries  as  the  fixation  of  atmospheric 
nitrogen  or  the  manufacture  of  aluminium  in  that 
country.  The  limitation  is,  however,  only  tem- 
porary. Healthy  development  in  this,  as  in  so 
many  other  Russian  fields,  depends  on  the  erection 
of  really  large  power  development  installations. 
Large  stations  must  sooner  or  later  be  erected  in 
the  hard  coal  districts  {e.g.,  the  Donetz  area),  and 
in  or  near  the  peat  fields.  At  least  100,000.000  kw> 
could  be  derived  from  water-power  in  Finland 
and  in  the  Urals  and  Caucasian  districts,  and  it  is 
estimated  that  300,000  kw.  of  hydi'o-electric  power 
could  be  developed  in  the  Petrcgrad  district 
alone,  and  sold  for  electro-chemical  piu-poses  at 
0"03d.  per  kw.-hour. 

Electrolysis  of  solutions  of  the  rare  earths.     Dennis- 
and  Van  der  Meulen.    See  VII. 

Patents. 

Furnace  ;    Process  for  producing  the  lining  of  an 

electric  induction .    G.  Briistlein,  Stavanger,. 

Norway.    Eng.  Pat.  19,809,  Sept.  15,  1914. 

The  lining  material  is  stamped  around  the  rings 
of  cast  steel,  or  other  metal,  which  are  to  be  used 
subsequently  for  heating  the  furnace,  instead  of 
around  a  special  template. — B.  N. 

Cathode  for  electrolytic  cells.  F.  G.  Wheeler,. 
Appleton,  Wis.,  Assignor  to  Kimberly-Clark  Co.,- 
Neenah,  Wis.  U.S.  Pat.  1,152,772,  Sept.  7,  1915.. 
Date  of  appl.,  Jan.  25,  1915. 

A  DiAPHR.^GM  is  combined  with  a  perforated, 
cathode,  the  perforations  being  sufficiently  large 
to  receive  portions  of  the  diaphi'agm  for  supporting 
it.  At  the  rear  of  the  perforations  the  diaphragm 
is  backed  witli  electrically  conductive  material  to 
prevent  rupture. — B.  N. 

Electrolytic  apparatus.  I.  H.  Levin,  Newark,  N.J., 
Assignor  to  International  Oxygen  Co.  U.S.  Pat. 
1,153,108,  Sept.  7,  1915.  Date  of  appl.,  Feb.  20, 

1914.  (See  also  Fr.Pat.467,945  ;  this  J., 1914,971). 

A  Bl-POLAR  electrode  is  employed,  the  cathode 
surface  consisting  of  iron  and  the  anode  surface 
of  nickel,  deposited  electrolytically  on  the  iron. 

—B.N. 

Electrolytic  cell.  E.  E.  NorquLst,  Assignor  to 
Oxygen  Gas  Co.,  Kansas  C!ity,  Mo.  U.S.  Pat.- 
l,153,438,Sept.l4,1915.  Dateofappl.,Mayl,1914. 
The  cell  consists  of  a  cathode  casing,  the  upper  end 
of  which  is  provided  with  an  in-turned  flange, 
which  terminates  in  a  depending  wall,  thus  forming 
a  chamber  to  collect  liberated  gas.  Within  this 
wall  is  fixed  a  gas  bell  which  rests  upon  the  casing 
but  is  insulated  from  it.  PYom  the  bell  an  anode 
hangs  freely  and  dips  into  the  water  in  the  casing  ; 
round  it,  but  not  toucliing  it,  is  a  flexible  bag- 
shaped  diaphragm  which,  in  its  turn,  is  enclosed, 
without  contact,  in  a  flexible  tubular  diaphragm 
suspended  from  the  wall. — E.  H.  T. 

Gases;      Electrical     apparatus    for     effecting    ih« 

chemical    combination    of .       C.    C.    Meigs, 

Philadelphia,  U.S.A.     Eng.  Pat.  982,  Jan.  21, 

1915.  Under  Int.  Conv.,  Jan.  23,  1914. 

See  U.S.  Pat.  1,116,606  of  1914  ;  this  J.,  1915,  37- 
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Xn.— FATS  ;    OILS  ;    WAXES. 

JAnaeed  oil ;   Mi.rcd  (jli/ccridi's  of .    O.  Schicht. 

Seifenffthr.,     1!M  1,   "34,    C73— 674.       J.    Cheni. 
Soc.,  lUir.,  108,  i.,  771. 

IjiNSKKD  oil  contains  mixed  triglycerides  of  stearic, 
palmitic,  and  unsaturated  acids.  La  Plata  linseed 
oil  wa.s  exposed  to  a  temperature  of — 8°  to — 10°  C 
and  the  crystalline  deposit  WiW  separated  and 
allowed  to  crystallL^o  at  — 10°  C  from  acetone. 
.\ft<"r  repeated  crystallisation  from  lifjht  petroleum, 
alcohol,  and  ether,  a  white,  crystalline  substance 
was  oM^iincd,  m.i)t.  '.V.V — :!4°  C,  the  constants 
of  which  are  in  accord  with  the  requh-ements  of 
a  linolopalmitosle.arin. 

From  the  mother  liquors,  a  crystalline  mass, 
m.pt.  ."^l" — 32°  (^.,  was  separated,  apparently 
consisting  of  mixed  glycerides  of  oleic,  linolic, 
and  stearic  acids,  prohaldy  dioleostearin  and 
linolodistearin  in  the  proportions  of  1  to  2.  A 
substance  which  was  probably  an  oleolinolo- 
palmitin  was  also  isolated.  The  above  glycerides 
amount  to  scarcely  1%  of  the  weight  of  the  oil, 
and  the  remaining  0 — 10%  "f  saturated  fatty 
acids  must  therefore  ho  components  of  glycerides 
of  very  low  melting  point. 

A  new  oil-niit  from  Central  America.  U.S.  Coinm. 
Rept.   Xo.  222,  Sept.  22,   1915. 

Attention-  Is  directed  to  .a  possible  soiu'ce  of 
oil  which  exists  in  the  luits  of  the  coyol  palm  of 
Central  and  tropical  South  America.  This  tree 
grows  very  abundantly  in  ("osta  Rica,  Nicaragua, 
and  upper  Panama,  especially  on  the  Pacific  side. 
It  is  stated  that  the  nuts  can  be  gathered  in  great 
quantitie-s  and  very  cheaply.  At  present  cattle 
cat  them  where  they  fall.  .Specimens  of  the  nuts 
examined  by  the  Bureau  of  Plant  Industry  of  the 
Department  of  Agriculture,  have  been  identified 
as  Acrocomiii  vinifera  Oerst.,  and  contained 
57-7%  of  petroleum  ether  extract.  An  analysis 
of  the  seed  oU  of  the  same  palm  from  Nicaragua 
was  published  in  1903  as  follows  :  Sp.  gr.  at  25°  C, 
0-9136  ;  m.pt.,  25°  C.  ;  clouding  point,  17°  C.  ; 
free  acid,  l(i9%;  saponification  value,  240-2  ; 
iodine  value,  25-2  ;  Reichert-JfeL^sl  value,  5. 
Both  the  oil  and  residue  are  similar  in  composition 
to  that  obtained  from  the  coconut  and  other  palms, 
and  could  be  used  in  the  manufacture  of  similar 
food  products.  The  dilliculty  of  producing  this 
oil  in  commercial  quantities,  however,  Is  a 
mechanical  one,  there  being  no  machinery  on  tlie 
market  at  present  that  can  be  economically  used 
for  cracking  the  extremely  hard  shells  that  inclose 
the  kernels.  It  Is  suggested  that  the  cake, 
,aft«r  the  oil  had  been  extracted,  might  be  of  value 
for  fertilising  or  for  cattle  feeding,  but  nothing 
definite  is  known  on  this  point. 

Oil  [o/  needs]  of  Pistacia  lenliaciis.  E.  .Sernagiotto 
and  N.  \'ita.  Annali  Chim.  Appl.,  1915,  4, 
92—03. 

TliK  pjreenish  oil  obtained  from  the  seeds  of  PiMacia 
Irntiscu)!  by  pressing  and  by  prolonginl  boiling 
with  water,  is  used  in  Sardinia  as  an  edible  oil. 
After  removing  volatile  substance-s  (about  0-5  °„) 
by  distilling  with  steam,  the  oil  had  the  following 
characters  : — sp.  gr.  at  15°  C,  0-919  ;  refracto- 
meter  reading  (Zeiss)  at  14°  C,  66;  acid  value, 
15-9  ;  saponif.  value,  105-6  ;  saponif.  value  after 
aoetylation,  203  ;  Hehner  value,  94-8  ;  .\Iaumen6 
value,  46-2  ;  iodine  value,  83-6  ;  iodine  value 
of  fatty  acids,  86.  The  non-volatile  fatty  acids 
consisted  entirely  of  palmitic  and  oleic  acids. — A.  S. 


Vegetable  wares  ;  Three  new  — 
A.    Hubert    and    F.    Ueim 


from  Madaqascar. 

Bull,  dc  I'Office 
CcJonial,  1915,  8,  No.  86,  96—101.  Bull.  Agric. 
Intell.,  1915,  6,  831. 

Three   new   wax-bearing   plants   liave    been   dis- 


covered growing  wild  in  the  desert  region  of 
Southern  .Madaga-scar  :  Cynavchvm  messeri 
(Volicniaria  incxKeri),  AscUp.,  Euj/liorbia  xi/ln- 
pliyUoides,  and  K.  stenoclada.  The  best  method 
of  extraction  con.sists  in  pounding  the  dried  cut 
pieces  on  .1  cloth,  throwing  tlicm  into  boiling  wat*r, 
and  removing  the  sciuii.  A  (juicker  but  less 
economical  method  is  to  immerse  the  branches  in 
boiling  water  and  to  skim  oil"  the  floating,  liquefied 
wax.  All  three  plants  are  very  abundant  ;  tho 
best  yield  was  obtained  from  the  first  mentioned, 
six  small  plants  furnishing  7  oz.  of  wax.  In  each 
case  the  wax  nuUcd  at  88°  0.,  a  higher  melting 
point  than  that  of  any  known  vegetable  wax  and 
of  beeswax.  Tho  waxes  contained  a  little  free 
acid  ;  alcohols,  including  cerylic  and  melissie  : 
calcium  palmitate,  glycerides  of  palmitic  acid, 
and  entriacontane  ((-'jillji).  The  acid  values  of 
the  waxes  in  the  order  given  above  were  17-7,  28, 
and  19-3  respectively  ;  saponification  values, 
159-6,  142-8,  and  140  ;  iodine  values,  3-2,  5-3,  and 
5-9  :  and  the  hvdrocarbons  (°^  of  wax),  11,  14, 
and  15.— E.  H.  T. 

Gondang  wax  {Cera  Fici).  A.  J.  Ultee.  Phann, 
Weekblad,  1915,  52,  1097—1101.  J.  Chem.  Soc, 
1915,  108,  i.,  825. 

GONDAXG  wax  contains  an  alcohol,  named  flcoceryl 
alcohol  by  Gresholf  and  Sack  (this  J.,  1901,  817). 
This  alcohol  has  been  proveil  to  be  identical  with 
/3-amyrin,     m.pt.     196° — 197°  C,    [o]d  = -f  87-85° 
liupeol  acetate  is  also  present  in  Gondang  wax. 

Analysis  of  moellons  and  hard  greases.     Bumcke. 
See  XV. 

Patents. 

Fatly  and  other  matters  from  liquids  [wool  wasJiings, 

etc.]  ;    Method  for  the  recovery  of .     T.  W. 

Barber,  London.   Eng.  Pat.  23,741,  Dec.  8,  1914. 

\\'ooL  fat  or  similar  fats  are  separated  without 
chemical  alteration  from  liquids  such  as  w-ool 
washings,  by  the  introduction  of  air  or  gas  under 
pressure,  the  action  being  promoted  by  the  use  of 
baffles  within  the  tank.  After  removal  of  the 
separated  fat,  the  liquid  may  l)e  used  again  for 
washing  wool. — C.  A.  M. 

Catalyser  and  process  of  making  same.  W.  D. 
Richardson,  Assignor  to  .Swift  and  Co.,  Chicago. 
U.S.  Pat.  1,151,718,  Aug.  31,  1915.  Date  of 
appl.,  Aug.  19,  1912. 

Ax  oleate  of  nickel  or  other  catalytic  metal  Is 
dissolved  in  au  oil  or  fat .  and  the  nickel  or  other 
metal  reduced   by  meaiLs  of  hydrogen. — C.  A.  M. 

Catalysts  [for  hydrogenaling  fats] ;  Manufacture 
of .  I!.  F.  Bacon  and  B.  II.  Nicolet,  Pitts- 
burgh, Pa.,  Assignors  to  Acme  -Manufacturing 
Co.,  Chicago,  III.'  U.S.  Pat.  1,152.591,  Sept.  7, 
1915.   Dateof  appl..  Nov.  4,  1914. 

A  fix?;ly  divided  medium  is  impregnated  with  a 
precipitant  of  nickel  (e.g.,  sodium  hydroxide)  and 
a  salt  capable  of  yielding  a  bulky  precipitate 
(c.f/.,  sodium  aluminate),  and  then  treated  with  a 
solution  of  nickel  nitrate  or  other  nickel  salt.  A 
mixture  of  nickel  hydroxide  and  aluminium 
hydroxide  is  precipitate<l,  and  the  nickel  hydroxide 
is    rendered    catalvtically    active     by    reduction. 

— C.  A.  M. 

Fat  or  oil  substances  ;  Process  of  producing- — ■ — . 
O.  T.  Joslin.  Cincinnati,  Ohio.  U.S.  Pat. 
1, 152. 023,  Aug.31, 19 15. Date  of  appl. .May  10,1913. 

Fats  that  have  been  hydrogenated  in  pr&sence  of 
a  metallic  catalyst  are  treated  at  a  low  temperature 
with  about  an  equal  volume  of  a  solvent  in  which 
the  impurities  are  soluble.  The  solvent  and 
impurities  are  separated  from  the  sparingly  soluble 
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fat.  and  the  la.^t  traces  of  solvent  expelled  liy 
volatilisation. — C.  A.  JI. 

Soaps  containing  active  oxygen  and  process  of 
making  them.  E.  Kochendoerfer,  PYankfort, 
Germanv,  Assisrnor  to  Roessler  and  Ha.?slacher 
Chemical  Co.,  New  York.  U.S.  Pat.  1.153,167, 
Sept.  7,  1915.       Date  of  appl.,  June  2J,  1915. 

FiN"ELy  divided  dehydrated  soap  is  incorporated 
with  compounds  t]iat  yield  active  oxygen  {e.g., 
a  perborate),  and  the  mixture  pressed  into  a 
homogeneous  mass. — C.  A.  M. 


XIII.— PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

American  colophony.  L.  Paul.  Seifensiederzeit., 
1915,  42,  237—238.  258—259,  285—286,  307. 
Z.  angew.  Chem.,  1915,  28,  Ref.,  337.  (See  also 
this  J.,  1914,  429,  557.) 

7-Pixic  acid,  first  m.pt.  70° — 71°  C,  second  m.pt. 
76' — 77°  C,  forms  up  to  90%  of  commercial 
American  colophony  ;  another  amorphous  con- 
stituent of  the  colophony,  namely  sylvic  acid, 
m.pt.  122° — 123°  C,  can  be  prepared  from  7-pinic 
acid  by  the  action  of  cold  alcohol.  On  keeping,  both 
O-prnic  acid  and  sylvic  acid  are  transformed  into 
the  water-soluble  acids,  a-pinic  acid.  m.pt. 
100° — 105"  C,  and  ^-pinic  acid,  m.pt.  122° — 123° 
C.  ;  a-  and  ^-pinic  acids  are  also  present  in  colo- 
phony, especially  in  colophony  powder.  When 
a-  and  ,3-pinic  acids  are  crystallised  from  hot 
alcohol,  a-,  ^-,  and  7-abietic  acids,  m.pts.  150°, 
160°,  and  162°  C,  respectively,  are  obtained. — ^A.S. 

Colophony  ;    The  resene  of .    L.  Paul.    Chem. 

Rev.  Fett-Ind.,  1915,  22,  30—33.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  337.  (See  also  preceding 
abstract.) 

The  chief  constituents  of  colophony,  the  resinol- 
resin  acids,  are  formed  from  t«rpenes  by  polj-merisa- 
tion.  The  rasenes,  i.e.,  the  constituents  which  are 
soluble  neither  in  alkalis  nor  acids,  and  are  rela- 
tively inert  and  of  low  oxygen  content,  arc  regarded 
as  oxypolyterpenes,  formed  from  terpenes  by 
simultaneous  polymerisation  and  oxidation.  The 
reaction  by  which  a-  and  ;3-pinic  acids  are  formed 
from  colophony,  by  the  action  of  water  and  alkali, 
probably  involves  also  the  formation  of  resene. 
The  author  has  isolated  resene-like  products  from 
the  syrupy  alcoholic  mother  liquors  from  colophony 
powder,  and  also  from  ethereal  solutions  of  7-pinic 
acid,  after  removing  the  resin  acids  by  treatment 
with  ammonium  carbonate  and  ammonia. — A.  S. 

Patents. 
While   lead;   Apparatus  for  making - 


•     L.   V. 

Barton  and  W.  P.  Thompson,  Liverpool.     U.S. 

Pat.   1,152.693,  Sept.  7,   1915.     Date  of  appl., 

Jan.  3,  1914. 
In"  an  apparatus  for  making  wliite  lead  from 
lead  oxide,  water,  carbon  dioxide,  and  a  catalyst, 
the  materials  are  fed  into  the  inverted,  conical 
bottom  of  a  vertical,  cylindrical  chamber  divided 
into  a  series  of  communicating  compartments  by 
superposed,  perforated,  conical  partitions.  Imme- 
diately above  each  of  the  latter  a  stirrer  is  rotated 
fi-om  a  common,  central  shaft  ;  separate  exits 
are  provided  at  the  top  of  the  chamber  for  the 
waste  gases  and  the  resulting  mixture  of  white 
lead  and  water.— W.  E.  F.  P. 

Phenolic  condensntion  products  ;  Cold  moulding  of 
.  E.  Hemming,  and  Hemming  Manufac- 
turing Co.,  Garfield,  N.J.,  U.S.A.  Eng.  Pat. 
21,264,  Oct.  20,  1914. 

An   initial  condensation  product  of   a  phenol  is 


made  to  react  below  95°  C.  with  a  substance  con- 
taining the  methylene  group  until  the  sp.  gr.  of 
the  product  lies  substantially  between  115  and 
1-21.  The  mass  is  then  mixed  with  a  filler, 
moulded  at  the  ordinary  temperature  (if  necessary 
after  further  heating  or  thinning  with  a  solvent) 
and  subsequently  hardened  by  heat  after  removal 
from  the  mould. — C.  A.  M. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber;  Preparation   and  properties  of  chemically 

pure .     F.  Heim  and  R.  MarquLs.     Bull,  de 

I'Office    Colonial.    Xo.    86,    1915,    8,    101—108. 
Bull.  Agric.  Intell.,  1915,  6,  874. 

Wild  Para  rubber  coagulated  by  smoke,  and 
plantation  Para  rubber  coagulated  by  acetic  acid, 
were  purified  liy  maceration,  washing  in  cold 
water  in  a  darkened  tube,  and  washing  with 
acetone.  When  the  latter  had  evaporated,  the 
rubber  was  dissoh  ed  in  ether  or  benzene,  the 
solution  filtered  through  a  Buchner  funnel,  and 
precipitated  with  alcohol  or  acetone.  After  re- 
moving traces  of  benzene  by  digesting  with  alcohol, 
the  pure  caoutchouc  was  dried  over  sulphuric  acid 
in  the  dark.  The  pure  substance  is  white,  that 
obtained  from  smoked  rubber,  slightly  yellow. 
Analysis  confirmed  the  absence  of  resins  and  pro- 
tx'ins,  and  the  fact  that  pure  caoutchouc  is  a 
polymer  of  isoprene.  Solutions  of  it  were  less 
viscous  than  those  of  impure  rubber,  and  the  pure 
substance  oxidised  more  rapidly  in  air  than  the 
impure,  particularlv  when  dissolved  in  chloroform. 

— E.  H.  T. 

Patents. 
Vulcanised  rubber  products  ;  Method  of  making  ■ 


B.  B.  Price,  New  York.     U.S.  Pat.  1,152,838, 
Sept.  7,  1915.     Date  of  appl..  Mar.  18,  1914. 

Layers  of  unvulcanised  rubber  are  superimposed, 
with  a  coating  of  a  medium  {e.g.,  glycerin)  liquid 
at  the  temperature  of  vulcanisation  between 
adjacent  layers  to  prevent  adhesion.  The  pile  is 
then  surrounded  by  an  external  jacket  and  vul- 
canised.— C.  A.  M. 


Caoutchouc  ;  Process  for  promoting  the  vulcanisation 

of   natural    or    artificial .     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  vmd 
Co.,  Leverkusen,  Germanv.  Eng.  Pat.  12,661, 
May  22,  1914. 

See  Ger.  Pat.  280.198  of  1914  ;  this  J.,  1915,  436. 


Caoutchoucs  ;     Process    of    purifying    by    osinosis 

natural    and    regenerated and    other   matters 

soluble  in  hydrocarbons,  and  apparatus  therefor. 
H.  Debauge,  Paris.  Eng.  Pat.  4541.  Mar.  23, 
1915.  Under  Int.  Conv.,  Apr.  9,  1914.  Addi- 
tion to  Eng.  Pats.  1976  of  1912,  dated  Feb.  3, 
1911,  and  8040  of  1913,  dated  Apr.   13,   1912. 

See  Addition  of  Apr.  9,  1914,  to  Fr.  Pat.  420,457 

of  1911  ;  this  J.,  1915,  188. 

Caoulchoxic  ;  Process  and  apparatus  for  purifying 

.     H.  Debauge,  Paris.     U.S.  Pat.  1,153,040, 

Sept.  7,  1915.     Date  of  appl.,  Apr.  6,  1915. 

See  Addition  of  Apr.  9,  1914,  to  Fr.  Pat.  426,457  of 
1911    ;  this  J.,  1915,  188. 

Process  for  fixing  powdered,  granular,  or  fibrous 
materials  on  paper  or  fabrics.  Ger.  Pat.  284,682. 
See  V. 
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XV.— LEATHER  ;    BONE  ;   HORN  ;   GLUE. 

Tanninfi    substances  ;    Xew    or    litlle-knmcn . 

B.     Lauffmann.     ("oUoKiuni,     1915,     No.     541, 
197— liOt).  Hull.  Atjiic.  Iiitell.,  1915,  7,  917—948. 

The  names,  etc..  ami  iiercontage  tannin  content 
of  .some  new  or  little-known  vegetable  tanning 
materials  arc  given  as  follows  : — "  Cuero  "  bark 
(Malpighiaccar),  S.  .America.  10-8  ;  "  Morocco  " 
woorl  (resenil)Ics  quebriulio),  lOO — 22()  ;  Afzclia 
wood.  15'2 — ^15"  ;  poils  of  "  barbatiniao  " 
{Slryphiwdoulron  harbalimao  Mart.),  Brazil,  270  ; 
*'  Lingno  "  bark  {Perscn  lingue  Nees.).  Chili,  221  ; 
"  Pangin,"  probably  the  pulp  of  fruit  of  an  un- 
known i>lant,  20-5  :  "  Guara,"  ground  jiods  of  a 
kind  of  "  divi-divi  "  {Paulina  sorbilis  ]\[art.), 
510 — 558  ;  "  Carabin  "  ("  vainille  "),  probably 
pods  of  Cacsalp.  linctoria  Bcnth.,  303  ;  sumac, 
Turkey.  205  ;  sumac,  Caucasus,  200 — 230  ; 
leaves  of  "  mangue  "  or  "  mange,"  Brazil,  31-6 — 
33-3  ;  "  Bablah."  pods  of  Acacia  arabica  Willd.. 
20-2  ;  "  Araca  "  bark,  Brazil,  18-4  ;  "  Cascara  " 
liark  (plant  unknown),  San  Francisco,  250 — 28-5  ; 
'CebU"  bark  (Acacia  ccbil  Gris.),  Argentina, 
170  ;  Elephant  roots  (Elephanlorrhiza  burchcUi 
Bentii.),  17-5  ;  "  Ganib  "  roots  {Hydnora  longicoUis 
Welw.),  German  S.W.  j\irica,  320  ;  "  Sunlethet 
bones,"  fruit  of  unknown  plant,  probably 
Caeaalpiiiae.  pods  with  seeds,  230 — 27-2,  pods 
without  seeds,  51-5 — 5(i-0. — E.  H.  T. 


2>rijm  taiini>u/.  E.  Xihoul.  Leather  Trades'  Year 
Book.  1915,  180—185.  J.  Amer.  Leather  Chem. 
Assoc,  1915,  10,  460—405. 

In  dnmi  tanning  constant  motion  gives  the  effect 
of  constant  folding  and  unfolding,  so  that  fresh 
liquor  is  contin\ially  sucked  into  the  hide  and 
brought  into  contact  with  the  fibres.  The  slight 
rLse  in  temperature  also  hastens  the  tannage,  partly 
by  decreasing  the  viscosity  of  the  liquor.  Further, 
the  shorter  time  required  for  tannage  lessens  the 
amount  of  insoluble  matter  formed  by  oxidation  or 
fermentation  of  the  liquors. — F.  C.  T. 


MoeUons  and  hard  greases  ;    Analysis  of  - 


G. 

Bumcke.    J.  Amer.  Leather  Chem.  Assoc,  1915, 

10,  448—456. 
The  determination  of  moisture  by  heating  causes 
losses  of  oily  matter  when  light  mineral  oils  are 
present.  Distillation  of  the  moellon  with  xylene  is 
recommended  instead.  For  the  extraction  of  un- 
saponifiable  matter  the  alcoholic  solution  should  be 
diluted  with  an  equal  volume  of  water,  and  no  more, 
to  avoid  dissociation  of  the  soap.  The  autlior 
considers  that  the  greatest  errors  in  the  deter- 
mination arise  in  the  drying  of  the  residues. 
Bevised  methods  are  given  for  the  determination 
of  oxidised  fatty  acids  (where  stress  is  laid  on 
rapidity  of  working),  of  free  fatty  acids,  and  of 
mineral  acids.  Ubbelohde's  apparatus  for  the 
melting  point  of  greases  (this  J.,  1905,  941)  and 
ShukolT's  method  for  the  solidifying  point  (Chem.- 
Zeit.,   1901,  Xr.  95)  are  both  recommended. 

— F.  C.  T. 

P.\TEN'TS. 

Tanning  exlracla  [from  vmsie  wood  pulp  extracts']  ; 

Production  of .    W.  E.  Horrocks,  Knutsford, 

and  J.  K.  TuUis,  Manchester.    Eng.  Pat.  18,332, 
Aug.  7,   1914. 

Wood  pulp  extracts  obtained  as  waste  products 
in  the  manufacture  of  paper  pulp,  etc,  are  heated 
with  neutral  soluble  salts  (e.g.,  aluminium  sxdphate 
and  magnesium  sulphate),  and  the  mass  which 
separates  is  pressed,  dissolved  in  warm  water,  and 
used   for   tanning. — C.  A.  il. 


2'anning    agents    [from    sulphite-cellulose    liq[\iors]  ; 

Process  of  manufacturing .      J.   G.   Bvrom, 

Stockport.    Eng.  Pat.  24,196,  Dec.  17,  1914. 

CoNCKXTrt.vTED  sulphite-ccUulose  liquors  are 
treated  with  phenols,  amino-rompounds,  or 
naphthalenedisulphonic  acid,  or  with  mixtures  of 
these,  or  with  the  luiddlo  oil  or  heavy  oil  from  the 
distillation  of  coal  t.ir.  A  soluble,  light  coloured 
tanning  agent  is   obtained. — F.  C.  T. 

Manufacture  of  gelatin  for  photographic  emulsions. 
Eng.  Pat.  21,484.     See  XXI. 


XVL— SOILS ;  FERTttlSERS, 

Soil  protozoa.  G.P.Koch.  J.  Agrio.  Research,  1915, 
4,  511—559. 

As  tlie  dilution  method  of  counting  protozoa  in 
artificial  culture  solutioi^s  has  been  proved  unsatis- 
factory (in  some  cases  in\olving  an  error  of 
several  hundred  per  cent.),  a  modification  of  the 
loop  method  was  adopted.  By  this  improved 
method  the  average  weight  of  solution  that  can  be 
transferred  from  a  permanent  loop  in  a  sterilised 
platinuni  wire  to  a  glass  slide  is  first  determined, 
and  then  the  average  volume  Ls  deduced.  The 
central  area  of  the  slide  (al)out  0-25  sq.  inch)  is 
divided  into  60 — 80  small  squares,  the  liquid 
film  Is  placed  vipon  it,  and  then  the  number  of 
organisms  Ls  counted.  If  the  number  be  very 
great,  a  smaller  loop  is  used,  and  if  still  too  great, 
the  film  is  transferred  to  a  slide  containing  a  cell 
(3-7  x3-7  mm.)  in  the  centre,  the  bottom  of  wliich 
is  ruled  into  25  divisions,  and  each  of  these  into 
25  subdivisions.  By  such  naeans,  and  with  the 
aid  of  a  high  magnifying  power,  organisms  that  are 
very  abundant,  very  small,  or  very  niotde,  can  be 
estimated.  As  it  is  very  difficult  to  distinguish 
small  flagellates  from  large  bacteria  under  a  high 
power,  a  low  one  was  used  in  these  investigations. 
The  average  experimental  error  in  counting  was 
about  7  %.  The  counts  were  made  at  a  constant 
temperatiure,  and  at  the  same  time  of  day,  as  it  was 
found  that  the  number  varied  at  dift'erent  hours  of 
the  same  day.  Cultural  solutions  made  from 
dried  blood  extract  and  from  soil  extract  (Lohnis), 
containing  di-potassium  phosphate,  were  inocu- 
lated with  different  amovmts  of  various  manured 
greenhouse  soils,  and  incul)ated  at  22°  C.  over  a 
period  of  30  days,  daily  examinations  of  the 
number  and  types  of  protozoa  being  made.  The 
maximum  number  of  protozoa  developed  was 
found  to  vary  greatly  both  with  the  nature  of  the 
culture  solution  and  with  the  condition  and 
quantity  of  soil  used  for  inoculation.  Dried  blood 
extract  favoured  the  early  development  of  all 
types,  and  in  every  case,  after  the  maximum  was 
reached  the  number  gradually  decreased  until 
very  few  were  left.  Early  development  also 
took  place  in  those  solutions  to  which  the  largest 
amounts  of  soil  had  been  added,  but  the  number 
of  protozoa  per  grm.  of  soil  was  very  much  greater 
when  1  grm.  was  used  than  for  larger  quantities. 
Soil  extract  seemed  to  be  more  favoural^le  than 
dried  blood,  and  dry  soil  improved  the  development 
of  flagellates  in  soil  extract,  dried  blood  being 
indifferent.  Flagellates  were  the  first  to  excyst 
and  their  number  was  far  greater  than  that  of 
the  cUiates.  The  number  of  ciliates  varied 
inversely  with  the  amount  of  manure  in  the  soil  ; 
with  dried  blood,  flagellates  developed  best  in  the 
more  heavily  manured  soils.  Blany  different 
types  of  ciliates  were  present ;  amoebae  were  very 
poorly  represented.  Similar  experiments  in  which 
solutions  containing  dried  blood  and  hay  infusion 
were  inoculated  with  greenhouse  and  with  field 
soils,    led   to   similar   results  :     different   cultural 


1064 


Ct.  XVn.— SUGARS;   STABCHES;    GUMS. 


[Oct.  30,  1915. 


media  and  different  types  and  amounts  of  soil 
caused  the  development  of  different  numbers  and 
types  of  protozoa.  Hay  infusion  was  a  better 
medium  for  all  forms  than  dried  blood  extract ; 
in  it  bacteria  flourish  better,  and  if  protozoa  feed 
upon  bacteria.,  the  favourable  nature  of  such 
infusions  would  be  explained.  To  ascertain  the 
effects  of  different  temperatures,  varying  amounts 
of  different  soils  were  inoculated  into  hay  infusion 
and  dried  blood  extract,  and  the  mixtures  were 
incubated  at  temperatures  ranging  from  5  °  to  30  °  C. 
for  30  days.  In  hay  infusion,  the  small  ciliates 
developed"    earliest,     and     most     favourably     at 

150 10"  C.    The  large  cUiates  and  the  amoebae  do 

not  flourLsh  in  either  medium,  but  the  former  will 
develop  under  suitable  conditions.  Flagellates 
develop  at  a  lower  temperature  than  ciliates, 
their  maximum  being  reached  at  6° — 7°  C.  in 
dried  blood  extract,  and  at  15° — 16°  C.  in  hay 
infusion  ;  the  latter  was  again  the  better  medium. 
The  development  of  each  kind  of  protozoa  examined 
varied  with  the  temperature  of  incubation.  Thus 
for  cultural  media,  the  nature  and  number  of 
protozoa  vary  with  the  nature  of  the  medium, 
the  type  and  amount  of  soil  used,  and  the  tempera- 
ture of  incubation.  (See  also  this  J.,  1915,  438, 
564,  565,  880.)— E.  H.  T. 

Acid    and   alkaline   substances   in    mineral   soils ; 

Determination    of .     A.     Stutzer    and     W. 

Haupt.    J.  Landw.,  1915,  63,  33 — 45.    J.  Chem. 

Soc,  1915,  108,  ii.,  655—656. 
In  estimating  acidity  the  following  method,  based 
on  Baumann  and  Gully's  qualitative  test  (Naturw. 
Zeitsch.  Land.  Forst^virts,  1908,  1)  is  employed. 
The  soil,  dried  at  100°  C.  (40  grms.),  is  treated  with 
50  c.c.  each  of  solutions  containing,  respectively, 
120  grms.  of  potassium  iodide  per  litre  and  5  grms. 
of  potassium  iodate  per  litre  (prepared  with  water 
previously  boiled),  and  shaken  for  fifteen  minutes, 
after  which  300  c.c.  of  water,  which  has  been 
boiled  and  cooled  to  17° — 20°  C,  is  added.  After 
being  well  shaken,  the  liquid  is  filtered  through 
asbestos  (not  filter-paper,  which  absorbs  some  of 
the  iodine),  rejecting  the  first  50  c.c,  and  titrated 
with  A^/100  thiosulphate,  after  adding  freshly  pre- 
pared thin  starch  solution.  SoUs  containing 
particles  of  calcium  carbonate  may  contain  acid 
silicates,  organic  acids,  and  acid  colloids,  so  that 
roots  of  plants  may  come  in  contact  with  acids. 
One  soil,  containing  more  than  1%  of  calcium 
carbonate,  contained  0-014%  of  acid  (as  H-SOj). 
In  estimating  alkalinity,  40  grms.  of  the  soU  is 
treated  with  400  c.c.  of  water,  previously  boiled 
and  cooled  to  17° — 20°  C,  shaken  for  30  mins., 
and  filtered  through  a  large  double  filter.  To 
300  c.c.  of  clear  filtrate,  thin  starch  solution  is 
added,  and  then,  in  succession,  25  c.c.  each  of  the 
potassium  iodide  and  iodate  solutions  and  25  c.c. 
of  N  /lOO  sidphuric  acid,  and  the  solution  is  titrated 
with  iV/lOO   thiosulphate. 

Nitrogen  transformations  of  moor  soil ;    Injurious 

action   of  heavy   dressings   of  lime   on- .     T. 

Arnd.  Landw.  Jalirb.,  1914,  47,  371—442. 
Bull.  Agric.  Intell.,  1915,  6,  80S. 
The  loss  of  nitrate  in  moorland  soils  is  due  to 
reduction  to  nitrite  by  the  action  of  bacteria,  and 
subsequent  decomposition  of  nitrite  by  chemical 
interaction  with  peaty  matter  :  in  soils  neutralised 
with  lime  the  decomposition  of  nitrite  is  caused  by 
micro-organisms.  Denitrification  is  impeded  in 
unUmed,  acid  moor  soils,  because  these  are  un- 
favourable to  bacterial  development ;  but  when 
they  are  neutralised  or  made  alkaline  with  lime, 
denitrification  is  rapid  and  a  great  loss  of  nitric  and 
total  nitrogen  results,  the  amount  of  loss  being  in 
relation  to  the  amount  of  lime  used. — E.  H.  T. 


Soil;  Aniino-acid  nitrogen  of- 


and  the  chemical 


groups  of  amino-acids  in  the  hydrolysed  soil  and 
their  humic  acids.  R.  S.  Potter  and  R.  S.  Snyder.. 
J.  Amer.  Chem.  Soc,  1915,  37,  2219—2227. 

In  an  investigation  undertaken  to  correlate,  if 
possible,  the  amounts  of  the  various  groups  (see 
Van  Slyke,  this  J.,  1911,  771,  1135)  in  the  soU  with 
its  humic  acid,  with  the  kind  of  organic  fertilisei- 
applied  previously  to  the  soU,  and  with  similar 
groups  found  in  xmre  proteins,  and  to  compare  the 
amounts  of  amino-acid  nitrogen,  as  such,  in  the 
soil  with  that  formed  by  hydrolysis,  the  authors 
found  that  the  amount  of  nitrogen  precipitated 
from  a  neutralised  alkali  extract  of  a  soU  varied 
inversely  with  the  concentration  of  the  acid. 
The  amount  of  humin  nitrogen,  as  found  by  the 
Van  Slyke  method,  extracted  by  dilute  alkali  solu- 
tion from  soU  is  very  high  when  compared  with  the 
amounts  in  protein,  and  dilute  alkali  solution  did 
not  extract  any  typical  class  of  organic  compound 
from  the  soU.  The  amount  of  amino-acid  and 
peptide  nitrogen  in  soil  was  found  to  be  very  small 
as  compared  with  the  quantities  formed  by 
hydrolj'sis.  Further  information,  to  be  obtained 
from  analyses  of  the  soils  of  the  same  plots  in 
future  years,  is  required  before  definite  conclusions 
can  be  drawn  as  regards  the  other  results  vielded 
by  the  Van  Slyke  method.— W.  P.  S. 

Sulphur  [dre.ising] ;  Action  of  free  - 


on  vegetation. 
G.  BosiueUi.  Staz.  Sper.  Agrar.  Ital.,  1915,  48, 
175—184.     Bull.  Agriclntell.,  1915,  7,931—932. 

Neither  pot  nor  field  tests  gave  reliable  indica- 
tion that  the  application  of  sulphur  to  soU  produces 
any  effect  upon  the  crop.  It  was,  however,  found 
that  sulphur  accelerates  the  conversion  of  organic- 
nitrogen  into  ammonia  compounds,  but  the  effect 
was  very  small,  so  that  the  practical  value  of 
sulphur  dressing  is  inconsiderable. — E.  H.  T. 

Patents. 

Blast  furnace  slag  ;    Utilisation  of and  recoverjf 

of  products  [fertilisers]  therefrom.     T.   Twynam, 
Redcar,  Yorks.     Eng.  Pat.  20,258,  Sept.  28,1914. 

MoLTENslag  is  poured  into  water  and  the  granu- 
lated material  treated  with  nitric  acid  to  produce 
calcium  nitrate  for  use  as  a  fertiliser,  alumina 
and  magnesia  being  also  recovered  by  known 
means ;  the  nitric  acid  is  obtained  from  the  atmo- 
sphere by  means  of  high-tension  electricity 
generated  from  the  steam  produced  in  the  initial 
operation. — W.  E.  F.  P, 

Fertiliser  from  natural  phosphate  rocks  ;  Production 

of  a .     W.   F.    Downs.     Fr.   Pat.   474,799. 

July  7,  1914. 

See  U.S.  Pat.  1,120,917  of  1914  ;    this  J.,  1915,  94. 
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Glutamic:  acid  and  betaine  frvni  molasses  residues  ,- 

Preparation  of .    K.  Andrlik.    Z.  Zuckerind. 

Bohm.,  1915,  39,  387—391.  J.  Chem.  Soc,  1915^ 
108,  i.,  781—782. 

The  concentrated  residue  (1  kUo.)  is  treated  with 
450  grms.  of  tartaric  acid  in  30%  solution.  After 
one  hour  it  is  filtered  from  the  potassium  tartrate, 
evaporated  to  about  15°  Balling  (sp.  gr.  1-001),. 
and  crystals  of  glut.amic  acid  added.  In  about 
twelve  hours  the  glutamic  acid  crystallises  out. 
The  acid  is  recrystallised  twice,  the  second  time 
with  a  little  blood  charcoal.  The  yield  is  about 
60  grms.  If  instead  of  tartaric  acid,  sulphuric  or 
phosphoric  acid  be  employed,  the  yield  of  glut.amic 
acid  is  only  about  30  grms.  To  obtain  betaine,. 
the    residues,    treated    with    phosphoric    acid    as. 
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already  mentioned,  are  left  for  forty-eight  houi"s, 
filtered  from  tlie  mixed  cry.staLs  of  potassium 
phospliate  and  glutamic  aeiil,  treated  with  a 
further  ;iOO  e.o.  of  40  "„  phosphoric  acid,  and 
evaporated  until  the  weight  is  about  hOO  gnus. 
After  forty-eiglit  liourn,  tlie  solution  is  filtered  from 
the  crude  Ijclaine  pliosi)hate  (100 — 11)0  grms.) 
■which  separates.  It  is  desuahle  to  ol>tain  tlie 
phosphate  in  a*!  pure  a  state  as  possible  before 
preparing  the  free  belaine.  The  phospliate  (100 
}^m.s.)  is  dissolved  in  750  c.c.  of  warm  water, 
treated  with  about  20  grms.  of  slaked  lime,  as 
milk  of  lime  (sp.  gr.  about  10^5),  until  alkaline, 
filtered  from  calcium  phosphate,  and  evaporated 
until  crystals  begin  to  form.  The  yield  of  piuo 
betaine  is  about  7  "„  of  the  molasses  residue. 


Raffinoae ;      Dclerminalion     of- 


■  by     enzymotic 


hydrolyaia.     C.  S.   Hudson  and  T.  S.   Ilarding. 
J.  -Vmor.  Chem.  Soc,   1915.  37,  2193— 219S. 

The  use  of  omulsin  in  the  determination  of 
raffinose.  as  indicated  by  steps  (3)  and  (4)  in  the 
following  diagram,  leads  to  untrustworthy  results, 
owing  to  the  complex  nature  of  the  enzyme. 
The  authors'  methotl  depends  on  the  measui<e- 
ment  of  step  (2)  in  the  diagram. 

UafflDose. 


(1)     I    (By  invcrtase) 
Mclibiosc  +  ItETulosc. 
(2)    I    (By  mclibiase). 
Galactose  +  dextrose. 


(3)   I  (By  emuisin). 
Sucrose  +  galactose. 
(4)    I    (By  invertasc). 
Dextrose  +  licvulose. 


The  melibiase  used,  prepared  from  bottom  fer- 
mentation yeast  as  described  previously  by 
the  authors  (tliis  J.,  1014,  802),  Ls free  from  enzymes 
which  hydrolyse  glucosides,  and  also  from  maltase, 
cellase,  lactase,  trehalase,  inulase,  and  diastase. 
It  does,  however,  contain  a  very  powerfiU  invert- 
ase,  but  the  removal  of  this  enzyme  is  unnecessary, 
since  top  fermentation  yeast  yields  an  extract  rich 
in  invertase  and  quite  free  from  melibiase,  and 
this  top  yeast  extract  can  be  used  to  complete  step 
<  1 ),  whereupon  an  accurate  measurement  of  step 
<2)  can  be  carried  out.  Tlie  only  interfering 
substance  would  be  mclibiose  itself,  which  would  be 
•determined  as  raffinose,  but,  since  melibiose 
reduces  Fehling's  solution  and  raffinose  does  not, 
it  is  possible  to  exchide  it  from  consideration  in 
some  cases.  For  instance,  an  aqueous  extract  of 
cottonseed  meal  is  practically  free  from  reducing 
sugars  but  contains  a  large  quantity  of  raffinose, 
whiLst  low-grade  beet  sugars  are  nearly  free  from 
reducing  sugars  but  often  contain  raffinose  ;  in 
the  determination  of  raffinose  in  these  products, 
in  plant  material,  an<l  in  sugar  mixtures,  the 
method  Is  sufficiently  trustworthy,  liut  does  not 
<listinguish  between  raffinose  and  melibiose. 

Tlie  sugar  solution  is  clarilied  with  normal  lead 
acetate  and  the  excess  of  lead  Ls  removed  as 
oxalate  or  sulphide  ;  the  resulting  solution,  which 
should  not  contain  more  than  13%  of  total  sugars, 
is  neutralised,  then  acidified  with  a  few  drops  of 
acetic  a<id.  diluted  to  100  c.c,  and  95  c.c.  of  it 
is  treated  with  5  c.c.  of  invertase  solution  from  top 
fermentation  yeast  {loc.  cil.)  and  a  few  c.c.  of 
toluene  ;  the  mixture  is  shaken  and  kept  at  the 
ordinary  temperature  untU  its  optical  rotation 
becomes  constant,  which  usually  requires  from  IS 
to  24  hours.  At  this  stage  all  sucrose  has  been 
inverted  and  all  raffinose  has  been  hydrolysed  into 
melibiose  and  Uovulose.  The  polarLscopic  readings 
should  be  taken  at  20"  C.  To9*5  c.c.  of  thehytlro- 
lysed  solution  is  now  added  5  c.c.  of  bottom  ferment- 
ation yeast  extract,  and  the  polarimetric  reading 
of  the  mixture  is  determined  ;  this  reading  should 
correspond  with  that  calculated  from  those  of  the 
yeast  extract  and  of  tlie  solution.     The  mixture  is 


kept  at  ordinary  temperature  and  its  polarimetric 
reilding  tletermineil  every  day  ;  a  change  of 
rotation  in  the  la;vo  direction  indicates  the  hydro- 
lysis of  melibiose.  The  specific  rotation  of  this 
sugar  Ls  -{-143°,  and  since  1  grm.  of  it  yields  0-527 
grm.  of  dextrose  anil  the  same  quantity  of  galac- 
tose, wliich  have  specific  rotations  of  +52-5" 
and  -fSl",  respectively,  the  specific  rotation  of 
melibiose  changes  from  -1-143''  to  -I-70-4''  on 
hydrolysis.  If  the  readings  are  observed  in  a 
200  mm.  tube,  a  I  %  solution  of  melibiose  will 
change  in  rotaMon  during  hydrolysis  0o47'',  or 
4' 18"  Ventzke  ;  a  change  of  I''  Ventzke  in  the 
rotation  Ls,  therefore,  equivalent  to  0-239  grm. 
of  melibiose  in  the  final  solution,  a  cpiantity  wliich 
corresponds  with  0-352  grm.  of  auliydrous  raffinose. 
Results  of  determinations  of  raffinose  in  the 
presence  of  sucrose,  dextrose,  lievulose,  invert 
sugar,  lactose,  maltose,  cellose,  and  trehalose  are 
recorded  ;  in  solutions  containing  from  1-5  to  3% 
of  raffinose,  the  quantity  of  the  latter  found  varied 
from  0  to  0-07  %  less  than  the  amount  actually 
present. — W.  P.  S. 


Honeys ;     Fiehe's   reaction    with   mixed  - 


O. 


Liining.  Z.  Unters.  Nahi-.  Genassm.,  1915,  29, 
117.  Chem.-Zelt.,  1915,  39,  Rep.,  343. 
Fifty  cwt.  of  honey,  from  nine  casks,  was  heated, 
3  cwt.  at  a  time,  for  4  horn's  or  less  to  liquefy  it, 
and  then  forced  through  a  hair  sieve  and  mixed 
together  in  a  large  vat.  All  the  honey  gave 
negative  results  when  sutrjected  to  Fiehe's  test 
(see  this  J.,  1908,  1127)  before  heating;  but  the 
contents  of  one  barrel,  which  required  a  tem- 
perature of  nearly  90°  C.  for  liquefaction  and 
which  contained  a  rather  liigli  proportion  of  acid 
(2-2  mgrms.  equivalent  per  100  grms.),  gave  a 
doubtful  result  when  tested  after  the  heating. 
The  whole  mixed  charge  in  tlie  vat  cooled  very 
slowly  ;  after  24  hours  its  temperature  was  50°  C, 
and  it  then  gave  Fiehe's  reaction  distinctly.  The 
diastase  of  the  honey  had  not  been  destroyed. 
Further  experiments  showed  that  honeys  of  high 
acidity  are  particularly  liable  to  give  Fiehe's 
reaction  after  such  prolonged  warming.  (Cp. 
(Juantin,  tliis  J.,  1910,  1072  ;  Witte,  thw^J.,  1911, 
504).— J.  II.  L. 

Wheat  and  icheat-meala  as  raia  materials  for  the 

starch  industry  ;    Valuation  of .     Goldbeck, 

Chem.-Zeit.,  1915,  39,  089. 
The  following  method  of  valuation  of  wheat-meals 
is  designed  to  reproduce  as  closely  as  possible 
the  conditions  of  separation  practised  on  the  large 
scale  and  to  give  results  comparable  with  those 
to  be  expected  in  the  factory,  particularly  as 
regards  the  proportion  of  gluten  practically 
recoverable: — 200  grms.  of  meal  is  moistened 
in  a  mortar  with  00%  of  water  and  kneaded  to  a 
dough.  This  is  allowed  to  steep  for  25  mins. 
reckoned  from  the  time  of  wetting  and  is  then 
washed  in  about  2-5  litres  of  water  by  simple 
manipulation  with  the  hand  uutU  most  of  the 
starch  has  gone  into  suspension.  The  gluten 
remaining  in  the  hand  is  washed  tmce  in  fresh 
w;iter  and  lightly  pressed.  The  W"ash  waters  are 
united  and  poured  through  a  coarse  silk  sieve, 
20  meshes  per  cm.,  on  which  the  flocculent  gluten 
is  collected.  This  is  weighed  separately,  then 
mixed  vidth  the  main  mass  which,  after  draining 
for  one  hour,  is  weighed  as  moist  gluten.  Glutens 
of  different  origins  retain  dilVerent  proportions 
of  water,  so  that  the  moist  mass  should  be  spread 
out,  dried  at  40° — 45°  C,  and  weighed  also  as 
dry  gluten.  The  ratio  of  total  moist  gluten  to  the 
flocculent  gluten  aflords  a  measure  of  the  yield 
to  be  expected  in  practice,  tlie  latter  being  lost 
in  the  washing.  A  meal  from  which  more  than 
2-5%  of  moist  gluten  is  collected  on  the  sieve 
will  generaUy  disintegrate  almost  completely  in 
the    washing    machine.     The    wash    waters   from 


1066 


Cl.  XVIII.— fermentation  industries. 


[Oct.  30   1915. 


the  gluten  are  poured  through  a  No.  20  silk  sieve 
to  collect  the  bran,  which  is  dried  and  weighed. 
The  starch-milk  is  allowed  to  settle  for  0  hours,  the 
liquid  poured  off,  the  starch  diluted  to  a  density 
of  14°— 16°B.  (sp.  gr.  1101— 1118),  and  centri- 
fuged  in  tubes  for  12  mins.  at  750 — 800  revs,  per 
min.  The  slimy  refuse  starch  forming  the  upper 
layer  is  separated  from  the  good  white  starch 
beneath,  and  both  are  dried  and  weighed. — J.  F.  B. 

Patents. 

Sugar  and  chemical  substances  of  similar  sohible 
properties    [in    a    dry    granular    statel  ;     Manu- 

facture    of .       J.    C.    Griere,    Padua,    Italy. 

Eng.  Pat.  13,3(i4,  May  30,  1914. 
A  HOT  concentrated  solution  is  treated  continuously 
with  a  suitalile  quantity  of  fine  sugar,  kieselgulir, 
animal  charcoal  powder,  decolorising  carliou,  or 
other  substance  absorbing  water,  in  order  to  cause 
an  instantaneous  crystallisation  in  fine  grain  (cf. 
Eng.  Pat.  9148  of  1909  and  Fi-.  Pat.  402,305  ;  this 
J.,  1909,  1216),  the  pasty  product  subsequently 
being  passed  successively"  through  a  helical  screw 
mixer,  a  cooler,  and  a  drier.  In  the  case  of  sugar, 
the  added  substance  may  be  a  denaturing  agent ; 
and  witli  raw  sugar  intended  for  refining  the 
added  foreign  matter  may  be  separated  after 
rernelting.  During  the  formation  of  the  fine- 
gr  ined  mass,  invert  sugar,  a  food  substance,  or 
other  material  increasing  the  quality  or  nourisliing 
value  of  the  product  may  also  be  added.  Sulphur- 
ous acid  may  be  allowed  to  act  during  the  forma- 
tion of  the  fine  grain,  at  which  stage  its  effect  is 
especially  marked. — J.  P.  O. 

Sugar  ;    Apparatus  for  refining with   animal 

charcoal.  [Utilisation  of  the  heat  of  the  tvaste 
wash  icater.]  J.  Buchanan,  Liverpool.  From 
J.  Miesener,  Dartmouth,  Nova  Scotia.  Eng.  Pat. 
7068,  May  11,  1915. 

In  order  to  obviate  the  loss  of  heat  in  the  A^aste 
water  used  for  washing  animal  charcoal  previous 
to  revivification,  the  liot  water  is  passed,  before 
being  run  to  waste,  through  a  number  of  small 
tubes  contained  in  one  or  more  vessels,  while 
fresh  water  to  be  used  for  washing  is  passed  round 
the  tubes  in  the  reverse  direction. — J.  P.  O. 

Process  for  separating  the  bast  fibres  of  the  nettle 
plant  and  preparing  them  for  spinning.  Ger.  Pat. 
284,704.    See  V. 


XVUI.— FERMENTATION    INDUSTRIES, 

Wine,   perry,   and   cider ;   Influence   of  sulphurous 
acid  upon  the  fermentation  processes  due  to  yeasts 

and  bacteria   in .     H.    JMuller-Thurgau   and 

A.  Osterwalder.  Landw.  Jahrb.  der  Schweiz, 
1014.  28,  480—548.  Bull.  Agric.  InteU.,  1915, 
7,  977—980. 

The  action  of  sulphurous  acid  upon  wine,  perry,  and 
cider  was  investigated  by  introducing  it  in  the 
form  of  potassium  metaljisulpliite  into  the  fer- 
mented or  partly  fermented  juice  of  grapes,  pears, 
and  apples.  After  one  hour,  or  longer,  the 
amounts  of  free  and  fixed  sulphurous  acid  were 
determined  l>y  titration  with  N/oO  iodine  solution. 
The  increased  fixing  power  for  sulphurous  acid 
shown  by  the  juices  of  over-ripe  pears  and  apples, 
and  of  grapes  infected  by  Botrytis,  probably 
depends  upon  the  amount  of  acetaldohyde  they 
contain.  The  aldehyde  unites  with  the  acid  to 
form  a  stable  compound.  Juice  from  normally 
ripe  fruit  is  free  from  aldehyde  and  fixes  sulphurous 
acid  to  a  far  less  extent,  forming  an  uniitable  com- 
pound which  contains  dextrose.  Whatever  the 
state  of  maturity  of  the  fruit,  free  sulphurous  acid 


is  always  found  in  the  juice  after  treatment,  and 
this  undergoes  oxidation  to  sulphuric  acid  during 
the  storage  period  liefore  fermentation.  The 
compound  of  suli^hurous  acid  and  dextrose  also 
undergoes  decomposition  during  this  period. 
During  fermentation,  the  sulphurous  acid-aldehyde 
compound  remains  unchanged,  but  the  sulphurous 
acid-dextrose  compound  is  decomposed  with  the 
liberation  of  free  sulphurous  acid,  which  however 
becomes  fixed  very  quickly,  and  is  subsequently 
oxidised  to  sulphuric  acid.  Acetaldehyde  pro- 
duced as  an  intermediate  product,  and  the  aldehyde 
originally  present  in  the  juice,  undergo  reduction 
to  alcohol  during  fermentation,  hence  most  of  the 
sulphurous  acid  added  remains  in  the  tree  state, 
but  as  the  prodiiction  of  aldehyde  increases  it 
gradually  becomes  fixed.  As  fermentation  pro- 
ceeds, the  free  sulphurous  acid  becomes  oxidised 
by  atmospheric  oxygen  to  sulphuric  acid,  but  some 
of  it  may  be  fixed  by  the  acetaldehyde  formed 
by  oxidation  of  the  alcohol.  Only  free  sulphurous 
acid  has  a  retarding  or  inhibiting  action  upon 
fermentation.  The  resisting  power  of  yeasts  to 
this  acid  differs  with  different  varieties.  The 
inhibition  of  alcoholic  fermentation  is  dependent 
upon  the  kind  of  juice,  the  initial  yeast  flora, 
and  prol)ably  also  upon  the  oxydase  content. 
The  effect  of  the  acid  is  greater  if  it  be  added  to 
the  fresh  grape  juice  than  it  introduced  after 
fermentation  has  set  in  :  with  the  juice  of  "  sleepy  " 
pears  tlie  revei^e  holds  good,  owing  to  the  acid 
combining  with  aldehyde.  The  decomposition  of 
malic  acid  in  wnes  by  Bacterium,  gracilc  is  pre- 
vented by  smaller  amounts  of  free  sulphurous 
acid  than  are  necessary  to  inhibit  alcoholic 
fermentation  :  to  jjrevent  such  decomposition, 
the  acid  should  be  added  before  fermentation. 
Small  amounts  of  free  sulphurous  acid  will  prevent 
a  wine  tasting  of  lactic  acid  ;  perry  rich  in  alde- 
hydes will  reqviire  more,  but  an  undue  excess 
should  be  avoided,  as  the  sensitive  lactic  acid 
bacteria  would  be  adversely  affected. — E.  H.  T. 

Wines  ;  Influence  of  clarification  on  the  chemical  com- 
position, of .     F.  La  Marca.     Staz.  Sperim. 

Agrar.  Ital.,  1915.  48,  185—232.  Bull.  Agric. 
InteU.,  1915,  6,  871—872. 
Experiments  with  nine  tj^pes  of  Italian  wines 
indicated  that  fish-glue  was  the  best  clarifying 
agent ;  the  content  of  tanmn  and  extract  are 
reduced,  but  the  organoleptic  properties  are  un- 
affected. Egg-albumin  is  also  an  excellent  clarifler 
and  does  not  alter  the  composition  of  the  wine. 
Blood  is  an  effective  clarifying  agent,  but  slightly 
changes  the  aroma,  flavour,  and  coloui'  :  it 
diminishes  the  tannin  content,  and  also  to  a 
slight  extent  the  ash,  extract,  and  nitrogen. 
These  tliree  constituents  are  increased  when  wine 
is  clarified  ^sith  milk,  but  tannin  and  colouring 
matter  are  reduced,  and  the  organoleptic  pro- 
perties are  considerably  changed.  Jlilk  serum  is 
of  little  value,  but  casein  gives  fau'ly  good  results 
when  well  prepared  and  properly  preserved. 
Aluminous  earth  markedly  reduces  the  acid 
content  and  also  the  extract,  but  not  the  colour 
or  the  tannin.  Acidity  and  colour  are  diminished 
by  charcoal,  which  also  reduces  the  tannin  to  a 
slight  extent,  leaving  ash  and  nitrogen  practically 
unchanged. — E.  H.  T. 


Wines;   Clouding   of - 


■  by   iron  phosphate,  com- 


pounds,    n.  Weil.     Z.  Unters.  Nahr.  Genussm., 
1915,  29,  60.     Chem.-Zeit.,  1915,  39,  Eep.,  343. 

Cloudy  wines  from  the  Rhinegau  and  the  Upper 
Moselle,  «hen  centrifuged,  yielded  sediments  of 
ferric  phosphate  which,  in  the  case  of  the  French 
wines,  was  mixed  with  a  colouring  matter.  In 
experiments  with  a  0-7  %  solution  of  tart<aric  acid 
in     8%     alcohol,    containing     also     ammonium 
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phosphate  and  ferrous  or  ferric  anmioniiiin  sul- 
phate equivalent  to  0025%  Fe,0„  a  turbiiiity  of 
ferric  phosphate  <levelopccl  rapidly  in  the  case  of 
tlio  ferric  salt,  and  after  two  days  in  the  case  of 
the  ferrous  -salt.  The  haze  soon  vanished  in  the 
light,  owins?  to  photochemical  reduction,  but  it 
reappeared  on  a<ldit  ion  of  hydroRcn  peroxide.  The 
presence  of  a  coit-iiderahle  quantity  of  sulphurous 
acid  did  not  prevent  its  formation.  In  experi- 
ments with  concentrations  of  ferrous  salts 
approximating  to  those  occurring  in  wines  (0005 
and  00025%  I'^e.O,),  and  dilTeront  quantities  of 
tjirtaric,  malic,  lactic,  or  .succinic  acid,  the  cloudi- 
ness appeared  only  in  presence  of  tlie  last  two 
acids.  There  appcai-s,  therefore,  to  be  no  danger 
of  such  a  turbidity  in  a  wine  which,  before  the 
biological  degradation  of  acids,  contains  a  suffic- 
ient quantity  of  tartaric  or  malic  acid,  but  if 
the  malic  acid  becomes  transformed  into  the 
weaker  lactic  acid  and  sulVicient  iron  salts  and 
phosphates  are  present,  and  the  iron  becomes 
oxidised,  e.g.,  owing  to  access  of  air  during  bottling. 
cloudiness  may  be  produced.  In  such  a  case  it 
is  advisable  to  precipitate  the  ferric  phosphate 
completely  by  strong  aeration,  then  filter,  and 
finally  increase  the  acidity  of  the  filtered  wine 
slightly.— J.  n.  L. 

De-alcoholiscd  wine.  S.  Ccttolini.  L'ltalia  Agri- 
cola.  1915,  52,  No.  5.  Bull.  Agric.  Intell.,  1015, 
7,  080—982. 

DE-.,VLronoLjSED  wine  Is  obtained  by  removing 
the  alcohol  from  ordinary  wine,  and  is  quite 
different  from  alcohol-free  wine  prepared  from 
unfermented  grape  juice.  The  de-alcohollsation  is 
elTected  by  fractional  distillation  under  reduced 
pressure.  The  esters  and  higher  alcohols  which 
give  wine  its  aroma  are  separated  at  25° — 30"  C, 
and  the  ethyl  alcohol  at  50^ — 55='C.  On  adding 
the  former  to  the  remaining  wine,  a  beverage 
containing  less  than  I  %  of  alcohol,  and  the  other 
constituents  in  slightly  increased  amounts,  is 
obtained.  Probably  some  of  the  volatile  acids  are 
lost,  but  the  loss  can  be  remedied  by  adding 
carbonic  acid  ;  in  the  case  of  very  tlry  wines,  the 
addition  of  about  '6%  of  sugar  is  recommended. 

— E.  H.  T. 

German  spirit  industry  for  the  year  1913-14  ; 
Slalislics  of  the .   Chem.-Zeit.,  1915,  39,  703. 

The  statistics  for  the  fiscal  year  arc  incomplete, 
owing  to  the  absence  of  returns  from  East  Prussia 
for  Aug.-vSept.,  1911.  Exclusive  of  these,  the 
production  of  spirit  was  3,844,340  hi.,  again.st 
3,753,264  in  1912-13.  The  con.sumption  of 
materials  wa-s  distributed  as  follows  (previous 
year'.s  figures  in  brackets)  : — Potatoes,  2,598,788 
tons  (2,730,447)  ;  cereals  and  other  meals,  320,110 
tons  (305,784);  niola-sses,  beets,  and  beet-juice, 
57,709  tons  (52,293)  ;  lirewerv  refuse,  80.770  hi. 
(84,090);  core-fruit  and  residues,  116.130  hi. 
(406,605);  stone-fruit,  201,585  hi.  (224,332); 
fruit  and  grape  wines,  47,728  hi.  (37,319)  ;  wine 
veast  and  grape  marcs,  176,228  hi.  (305,408)  ; 
other  materials,  24,060  hi.  (25.959)  and  10-8 
tons  (13-8).  The  production  of  pressed  yeast 
amounted  to  45,651,900  kilos.  (48,709,500).  "  The 
issue  of  duty-free  spirits  amounted  to  1,726,426  hi. 
(1,724,507).  of  which  1,412,097  hi.  (1,378,367) 
was  completely  denatured,  270,869  (309,200) 
partly  denatured  and  15,471  (15,223)  not  de- 
natured. The  consumption  of  the  partly  denatured 
spirit  for  industrial  purposes  was  distributed  as 
follows  : — For  table-vinegar,  white  lead,  lead 
acetate,  etc.,  151,389  hi.  (102,058);  brewers' 
lacquers,  880  (1181)  ;  artificial  camphor,  407 
(607)  ;  celluloid,  29,400  (34,489)  ;  imitation 
leather,  680  (2992)  ;  sulphuric  ether,  7,376 
(19,387);  photographic  enudsions,  etc.,  3107 
(2262)  ;     accumulator    electrodes,    5    (8)  ;     acetic 


ester,  058  (530);  collodion  varnish,  114  (110) 
adhesive  preparations,  71  ( — )  ;  artificial  silk, 
2711  (3330)  ;  coal-tar  dyestulTs,  including  inter- 
mediate products,  4400  (0007)  ;  solutions  of  coal- 
tar  dyestuffs  for  printing,  387  (98) ;  surgical 
dressings,  576  (567)  ;  goods  enumerated  under 
Sec.  4,  d,  27,620  (24,130)  ;  chloroform,  103  (124); 
iodoform,  188  (174);  ethvl  bromide,  43  (30); 
ethyl  chloride,  208  (415)  ;  tats  containing  bromine 
or  iodine,  54  (30)  ;  colour-lakes,  3400  (4779)  ; 
lacquers  of  all  kinds,  19,019  (14,959);  scientific 
preparations,  78  (113)  ;  hard  .soaps,  2024  (2594)  ; 
wool-fats,  791  (731)  ;  wool-dressing  oils.  104  (122)  ; 
galalith,   118   (106);    other  purposes,   764   (1018). 

—J.  F.  B. 

Synthetic     and     hythohjlic     orynilrilase.     Krieble. 
I  See  XXIV. 

I  Patents. 

j    Yeast ;    Apparatus  for   handling,   skiynming,   and 

j        pressing .    W.  Scott,  Birmingham.   Eng.  Pat. 

1  23,795,  Dec.  9,  1914.  Addition  to  Eng.  Pat. 
21,925,  Sept.  29,  1913  (tliis  J.,  1914,  978). 
In  apparatus  of  the  kind  described  in  the  previous 
patent  (toe.  cit.),  the  filtrate  from  the  fUter-press  is 
received  in  a  closed  portable  vessel  ;  the  latter 
is  then  moved  to  the  fermentation  vat  into  which 
its  contents  are  discharged.  The  filtrate  is 
admitted  into  the  bottom  of  the  vessel  and  dis- 
charged from  tlie  top  through  a  pipe  extending 
nearly  to  tlie  bottom  and  having  its  external 
end  connected  with  a  length  of  flexible  tubing  ; 
the  air  pressure  in  the  vessel  forces  the  liquid 
out  of  the  vessel  when  the  tap  on  the  discharge 
pipe  is  opened. — W.  P.  S. 

Diastase  preparations  and  method  of  making  same. 

1.  PoUak,  Vienna.   U.S.  Pat.  1,153,640,  Sept.  14, 

1915.   Date  of  appl.,  May  11,  1914. 
SEEGer.  Pat.  283,061  of  1914  ;    this  J.,  1915,  729. 

Malt  ertract  and  method  of  makinxj  same.  I.  Pollak, 
Vienna.  U.S.  Pat.  1,153.641,  Sept.  14,  1915. 
Date  of  appl.,  May  11,  1914. 

See  Ft.  Pat.  473,476  of  1914  ;    this  J.,  1915,  729. 

Carbonic  acid  (especially  carbonic  acid  of  fermenta- 
tion) ;  Apparatus  for  cooling during  com- 
pression. H.  Miirv.  Fr.  Pat.  474,389,  May  29, 
1914.    Under  Int.  Conv.,  .Tune  4,  1913. 

See  Eng.  Pat.  13,530  of  1014  ;   this  J.,  1915,  505. 

Fermentalion   of  sugar  or  materials  contaiyiing  it, 

by  Bacillus  maccrans  ;   Process  of .  Farbeu- 

fabr.  vorm.  F.  Baver  und  Co.  Fi-.  Pat.  474,891, 
July  8,  1914.  Under  Int.  Conv.,  July  18,  1913, 
and  Jan.  24,  1914. 

See   Ger.   Pat.   283,107   of    1913   and    Eng.   Pat. 
14,371  of  1912  ;  this  J.,  1915,  729,  976. 


XIXa.-FOODS. 

Ash  manna  ;    Prodttction  of - 


in  Italy,  and  its 
adulteration.  G.  ^larogna.  Ann.  R.  .Staz.  Chim.- 
Agrar.  .Sper.  di  Roma,  1915,  7,  77 — 145.  Bull. 
Agric.  Intell.,   1915,   6,  835—836. 

The  manna  ash  Is  cultivated  only  in  Sicily,  where 
it  Is  grown  on  an  area  of  over  13, SCO  acres.  In  1913, 
344  tons  of  manna,  valued  at  £97,100,  was  exported 
from  Italy,  chiefly  to  Central  and  .South  America  ; 
some  of  it  Is  used  in  Sicily  for  the  extraction  of 
mannltol.  The  trees  principally  grown  are  : 
Fraxinus  ornus  rotiDidifolia.  F.  o.  angustifolia, 
F.  fraxinaslcr  oxyphylla,  F.  f.  australis,  and  F.  f. 
excelsior.  The  Ornus  trees  yield  the  best  manna, 
but  the  Fraxinaster  the  greatest  quantities.  Analyses 
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of  genuine  commercial  samples  of  manna  gave  the 
following  approximate  percentages  :  moisture 
5 — 11  ;  mannitol  33 — 01  ;  reducing  sugars,  before 
hydrolysis,  10 — 10  ;  after  hydrolysis  at  100°  C 
26 — 55.  A  method  of  analysis  and  means  of 
detecting  adulterations  are  given  in  the  original. 

— E.  H.  T. 

Valuation  of  wheal  and  wheal-tneals  as  raw  materials 
for  the  starch  industry.     Goldbeck.     See  XVII. 

Determination  of  raffinose  by  enzymotic  hydrolysis. 
Hudson  and  Harding.     See  XVII. 

Purification   of   icastc   u-ater  from   dairies.     Weig- 
mann  and  Wolff.     See  XI  Xb. 

I'ATENTS. 

Efigs  ;  Process  for  the  preservation  of .     H.  L.  S. 

Loft,  Copenhagen.  Eng.  Pat.  19,721,  Sept.  12, 
1914. 

Eggs  are  placed  in  a  closed  vessel  and  subjected 
for  2  hours  to  the  action  of  a  mixture  of  air  and 
formaldehyde  at  35°  C.  ;  if  desired,  steam  may  also 
l)e  admitted.  The  temperature  is  then  lowered 
and  maintained  at  10°  C.  for  30  mins.,  after  which 
the  eggs  are  coated  mth  a  suitable  substance,  e.g., 
melted  paraffin  wax. — W.  P.  S. 

Chocolate    and    similar    material ;     Apparatus   for 

grinding .     Grinding  and  reducing  apparatus 

[for  cacao  beatis].  National  Equipment  Co.,  and 
T.  Kihlgren,  Springfield,  Jlass.,  U.S.A.  Eng. 
Pats.  (A)  20,860  and  (b)  20,801,  Oct.  12,  1014. 
Under  Int.  Conv.,  Oct.  13,  1913. 

(A )  On  each  side  of  a  rotating  disc  fixed  to  a  .shaft 
are  cut  some  thousands  of  small  spoon-shaped 
recesses  and  also  a  number  of  cutting  and  feeding 
grooves  extending  from  the  centre  of  the  disc 
towards  the  circumference  at  an  angle  to  the  radii. 
On  either  side  of  the  rotating  disc  are  similar 
stationary  discs.  The  recesses  are  so  arranged 
that  a  recess  on  one  disc  will  act  as  a  free  passage 
between  two  radially  adjacent  recesses  on  the  other 
disc  in  order  to  avoid  flat  rubbing  surfaces.  The 
chocolate  is  fed  between  the  discs  from  spaces 
adjacent  to  the  shaft.  (B)  An  apparatus  for  grind- 
ing cacao  beans  consists  of  a  rotating  disc  mounted 
between  two  stationary  discs.  Non-radial  cutting 
and  feeding  grooves  extend  from  the  centre  of  each 
disc  to  about  one-half  the  distance  to  the  circum- 
ference, the  remainder  of  the  surfaces  being  formed 
of  small  recesses  arranged  concentrically.  The 
bases  of  the  recesses  in  one  disc  are  cut  reversely 
to  the  bases  of  the  recesses  in  the  adjacent  disc. 
The  cacao  beans  are  introduced  through  openings 
adjacent  to  the  shaft,  pass  between  the  discs,  and 
the  ground  material  is  discharged  at  the  circum- 
ference of  the  discs. — W.  P.  S. 

Kola  preparation  ;    Manufacture  of  a .     G.  0. 

Zimmermann.  Fr.  Pat.  474,353,  June  30,  1914. 
Under  Int.   Conv.,  July  2,   1913. 

See  Eng.  Pat.  15,725  of  1914  ;  tliis  J.,  1915,  374. 


XIXb. -WATER    PURIFICATION; 
SANITATION. 

Bacteriological  examination  of  water ;    Studies  on 

the   culture   media   employed  for   the .     ///. 

Composition  of  the  gases  formed  in  lactose-peptone 
fermentation  tubes.  E.  M.  Chamot,  C.  M.  Sher- 
wood, and  R.  C.  Lowary.  J.  Amer.  Cheui.  Soc, 
1915,  37,  2198—2204.  (See  this  J.,  1915,  730, 
918.) 

The  gases   formed   by   faecal  bacteria  in  lactose- 
peptone  media  increase  in  volume  with  an  increase 


in  the  peptone  concentration  ;    the  percentage  of 

carbon  dioxide  in  the  gases  increases   until  the 

peptone    concentration    reaches    4  %,    and    then 

I   remains  constant,  whilst  the  amount  of  hydrogen 

j    decreases  with  a  rise  in  peptone  content  until  5  % 

i   of  peptone  is  reached,  and  then  remains  approxi- 

I    mately   constant.     The   "  gas  ratio  "   varies  with 

the  concentration  of  the  nitrogenous  constituents 

of  the  medium.     Methane  is  not  formed  unless  the 

inoculated  medium  is  allowed  to  stand  for  over 

24  hours  in  free  contact  with  air  ;    an  excess  of 

oxygen  retards  gas  formation  and  tends  to  increase 

the  amount  of   carbon   dioxide  produced.       The 

presence  of  enriching  agents  (bile,  bUe-salt,  phenol) 

also  retards  gas  formation  but  does  not  materially 

alter  tlie  composition  or  total  volume  of  the  gas 

produced.     A  small  but  nearly  constant  amount  of 

nitrogen  is  found  in  the  gases. — W.  P.  S. 

Nitrites  in  potable  uiaters  ;    Detection  of- 


Rosenthaier  and  V.  Jahn.     Apoth.-Zeit.,  1915, 
30,  205.     Chem.-Zeit.,  1915,  39,  Rep.,  356. 

The  best  reagent  for  use  in  the  field  is  a  solution  of 
002  grm.  of  synthetic  indole  in  150  c.c.  of  95% 
alcohol.  One  hundred  c.c.  of  the  water  is  treated 
with  3 — 5  c.c.  of  the  reagent  and  1  c.c.  of  50% 
sulphuric  acid.  If  nitrites  are  present  a  bluish  red 
colour  appears  after  about  a  minute  ;  even  0001 
grm.  N/33  in  100  c.c.  of  water  pi'oduces  a  faint 
violet  colour  after  10  mins.  The  reagent  remains 
stable  for  months. — J.  H.  L. 

Carbonic  anhydride  in  natural  waters  ;   Determina- 
tion of .    A.  Cavazzj.    Annali  Chim.  Appl., 

1915,  4,  81—91. 

As  an  absorbing  medium  for  carbon  dioxide  the 
author  uses  an  ammoniacal  solution  of  calcium 
chloride,  prepared  by  dissolving  2-5  grms.  of 
calcium  chloride  in  40  c.c.  of  water  and  20  c.c.  of 
concentrated  ammonia  solution  in  a  flasli,  which 
is  closed  with  a  loose-fitting  rubber  stopper  and 
heated  nearly  to  the  boiling  point  of  the  solution 
for  45  mins.,  whereupon  the  mixture  is  filtered 
hot  ;  this  quantity  is  sufficient  for  absorbing  the 
carbon  dioxide  from  2  litres  of  water  containing 
less  than  0-4  grm.  total  CO  2  per  litre.  Total  car- 
bonic anliydride  is  determined  by  boiling  2  litres 
of  the  water  with  dilute  sidphuric  acid,  and  free 
and  half-bound  carbonic  anhydride  by  boiling 
with  1-5  grms.  of  hydrated  calcium  sulphate  : 
in  both  cases  the  carbon  dioxide  is  absorbed  in  the 
ammoniacal  calcium  chloride  solution  and 
estimated  by  separating  the  precipitated  calcium 
carbonate,  decomposing  it  with  excess  of  standard 
acid,  and  titrating  with  sodium  hydroxide.  Com- 
bined carbonic  anhydride  may  be  determined  by 
evaporating  2  litres  of  the  water  with  1  grm.  of 
hydrated  calcium  sulphate  and  O'l — 0"2  grm.  of 
sodium  chloride  and  determining  the  calcium 
carbonate  in  the  residue.  The  following  results 
were  obtained  with  a  sample  of  tap  water  by  the 
methods  given  :  total  CO  2,  0  1700  ;  combined 
CO2,  00835  ;  free  and  half-bound  CO  2,  00872  grm. 
per  litre. — A.  S. 

Water  ;    Influence  of  algce  in  sand  filters  on  the 

chemical    composition    of .        L.     Gizolme. 

Comptes  rend.,  1915,  161,  313—310. 

The  reduction  in  alkalinity  owing  to  the  pre- 
cipitation of  calcium  carbonate,  and  the  increase 
in  the  amount  of  dissolved  oxygen,  which  are 
observed  when  water  is  passed  tlirough  a  sand 
filter,  are  caused  by  the  action  of  algaj.  The  change 
in  the  composition  of  the  water  is  most  pro- 
nounced during  daylight,  and  is  also  influenced  by 
the  degree  of  growth  of  the  alga?,  the  age  of  the 
filter,  climatic  conditions,  etc.  The  decrease  in  the 
quantity  of  calcium  carbonate  reaches  a  maximum 
when  the  filter  has  been  in  use  for  about  7  days, 
and  then  diniinishes  gradually. — W.  P.  S. 
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Il'dsit    tcalcr  from   dairtea  ;      I'ltrifiaition   of . 

Wt'igumiin  aud  A.  WollT.  Milclnviit.  Zeiitralbl., 
Ull.">,  44,  41)— 00.  05—73.  Bull.  Agrio.  Intell., 
11115,  6,  870—877. 

Purification  of  a  dairy  eniiu-nt  l)y  I)aiteiiologiial 
ftlter-bed.s  romoves  about  70  "q  of  albuminoids  and 
about  85 "\,  of  the  easily  oxidised  matter,  but  it  is 
by  no  means  complete.  Further  piirilieation  tiy 
spraying  into  the  air  and  passing  tlirough  a  sand 
fliter  is  recouiniended.  I'reliminary  ilarification 
witli  lime-water  is  inade(|uate  and  does  not  assist. 
tlie  subseiiuent  biological  treatment.  The  use  of 
eoUoidal  clay  and  linu'-water  is  condemned,  but 
ferric  sulphate  has  a  marked  clarifying  elTect. 
decomposing  05  "^„  of  the  total  albumin,  and 
aiding  the  further  biological  purification. — E.II.T. 


Diisl  in  JHinc  air  and  ihc  causation  of  miners' 
phthisis.  J.  Moir.  .1.  t'hem.,  iMet.  and  Min.  Soc, 
S.  Afr.,  1915.  16,  1—8. 

C.^LcrL.VTiox  shows  that  a  particle  of  1  /j  diameter 
takes  5  J  hrs.  to  fall  tluough  5  ft.  ;  therefore  the 
smallest  particles  of  quartz  dust  formed  in  dry 
drilling  cannot  settle  in  the  eddying  atmosphere 
of  a  mine.  The  average  size  of  su<h  particles  is 
3 — 1  |i  and  the  number  in  1  mgrm.  is  1200  millions. 
Respirators  arc  of  little  use  in  preventing  the 
inlialation  of  these  particles.  The  various  grades 
of  dust  particles  in  mine  air  may  be  determined 
by  filtering  the  air  through  sugar,  dissolving  the 
sugar,  filtering  the  solution  through  a  200-mesh 
screen,  and  treating  the  filtrate  by  the  method  of 
repeated  subsidence.  In  drilling  in  the  mine,  the 
dust  is  laid  by  a  water  jet.  wliich  removes  97 — 98% 
of  the  '  very  fine  '  dust,  namely  that  under  12  fi 
diameter,  which  is  the  maximum  size  of  the  silica 
particles  found  in  the  lungs  in  fatal  ca.ses  of  miners' 
phthisis.  The  average  amount  of  carbon  dioxide 
in  mine  air  after  blasting  is  0'24S%,  and  of  carbon 
monoxide  0  0 156 "Jo-  Numerous  photomicrographs 
of  the  dust  particles  are  given. — J.  H.  J. 


Xoj-ivUK    ijast>>  ;     Ajiparaltis   for    tcslin;/    materials 

rmploi/ed  for  the  absorption  of .       E.  Kohn- 

Abre.st.    (."omptes  rend.,   1915,  161,  :J10— 313. 

A  TVBK  for  containing  the  substance  to  be  tested 
is  connected  at  one  end  with  a  reservoir  holding 
the  noxious  gas,  whilst  the  other  end  is  connected 
with  a  gljtss  bulb  of  250  c.c.  capacity,  provided 
with  two  side  tubes,  one  of  which  is  connected  with 
a  pump  and  manonieter.  whilst  the  other  serves  for 
the  introduction  of  reagents.  After  1  grin,  of 
cotton-wool  has  been  packed  into  the  tube,  a 
similar  quantity  of  cotton-wool,  impregnated 
with  4  grins,  of  the  liquid  to  be  tested,  is  intro- 
duced, followed  by  another  layer  of  cotton-wool. 
The  tube  is  then  ])lared  in  position,  the  air  is 
exhausti'd  from  the  Imlb,  the  tap  leading  to  the 
pump  closed,  and  llie  gas  aspirated  slowly  through 
the  tube  into  the  bulb.  The  extent  to  which  the 
gas  has  been  absorbed  may  be  ascertained  by 
drawing  a  small  ciuantity  of  a  suitable  reagent 
into  the  bulb.  Experiments  dealing  with  the 
absorption  of  chlorine  are  described,  the  cotton- 
wool neing  impregnated  with  saturated  solutions 
of  .sodium  carbonate,  sodium  bicarbonate,  sodium 
thiosiilphate,  or  mixtures  of  the  same,  with  or 
without  the  addition  of  glycerol.  With  air  con- 
taining 1  part  of  chlorine  per  1000,  the  whole 
of  the  lattor  was  renio\ed  by  cotton- wool  alone. 
The  relative  value  of  the  other  substances  was 
apparent  only  when  the  air  contained  more  than 
1  °.o  of  chlorine  :  sodium  bicarbonate  was  the  least 
eliective.  A  30  °i,  solution  of  potassium  iodide 
also  absorl)ed  the  clilorine  completely,  the  lilierated 
iodine  remaining  in  solution  in  the  excess  of  the 
iodide.— W.  P.  S. 


]}.    sublilis  ;     Resistance  of   certain  races    of , 

obtained   from    insects,    to    chemical    ai/enls.     P. 
Portier.    Comptes  rend..  1915,  161,  397—399. 

Hacilli  of  the  group  subtUis,  obtained  from  the 
larva>  of  Tenebrio  molitor  (t'oleopiera)  and  Myelo'is 
Cribrella  (Lepidoptera).  were  cultivated  in  beef 
broth  or  yeast  broth  containing  glycerol,  and 
portions  of  the  films  thus  produced  were  immer.sed 
in  one  or  other  of  the  liquids  mentioned  below, 
for  a  certain  period,  and  afterwards  freed  com- 
pletely from  the  liquid  and  incubated  in  a  nutrient 
sohition  at  40"  V.  The  results  showed  that  the 
bacilli  were  not  destroyed  by  boiling  absolute 
alcoliol,  ether,  or  chloroform,  and  were  able  to 
survive  immersion  for  more  than  50  hours  in  5% 
phenol,  more  tlian  25  hours  in  20  %  forinol,  between 
24  and  48  hours  in  10  "o  tincture  of  iodine,  between 
13  and  24  hours  in  Bouin's  fixing  liquid,  more 
tlian  14  months  in  65  or  95%  alcohol,  more  than 
4  hours  in  oil  of  cloves,  more  than  15  hours  in 
turpentine  or  cedar  oil,  or  more  than  14  months 
in  pure  chloroform.  After  many  of  tlie  treatments 
mentioned,  the  organisms  only  developed  slowly 
(requiring  for  instance  7  or  10  days  to  produce  a 
culture)  and  then  frequently  exhibited  involution 
forms. — J.  H.  L. 

Solubility  product  constant  of  calcium  and  maf/nesitttn 
carbonates.     Johnston.     See  VII. 

Constant  veloeiti/  aspirator..  Method  of  collectini/ 
and  analysinr/  industrial  yases.  II.  and  III. 
Gautier.     See  XXIII. 


Patents. 

Sewaf/e  ;     Tanks  for   purification  of - 


.  J  W. 
Redfern,  C.  Dean,  and  A.  E.  Osman,  I^eek, 
Staffs.    Eng.  Pat.  22,571,  Nov.  16,  1914. 

The  tank  is  filled  with  layers  of  porous  blocks 
having  semi-circular  recess&s  in  their  sides  and 
ends,  and  so  arranged  that  a  numlier  of  vertical 
channels  are  formed  in  the  tank.  The  holes  in 
alternate  layei's  are  of  larger  size  tlian  in  the 
other  layers,  so  that  ledges  are  formed  on  which 
suspended  matters  collect.  The  blocks  may  also 
be  formed  with  conical  holes  of  the  same  size  in  each 
layer,  so  that  ledges  are  formed  at  the  bases  of 
the  cones.  The  sewage  is  passed  upwards  through 
the  tank.  The  tank  is  cleaned  by  passing  a 
rotary  brush  down  each  of  the  holes,  and  the  sludge 
is  discharged  through  a  suitable  outlet. — W.  P.  S. 

Iron    and    manganese   from    u-ater ;     Process   for 

reniovinij .      O.    Vollmar.      Ger.    Pats,    (a) 

284,223  and  (b)  284.224.  Sept.  2,  1913.  Additions 
to  Ger.  Pat.  283,155  (see  Fv.  Pat.  466,177  of 
1913  ;    this  J.,   1914,   603). 

(A)  TllK  water  is  filtered  through  material  con- 
taining algal  growths,  as  described  in  the  chief 
patent,  and  a  partial  vacuum  is  protluced  in  the 
space  above  the  filtering  layer  to  favour  the 
development  of  the  algfe.  (b)  The  water  is 
purified  by  contact  with  growtlis  of  algae  on  the 
surfaces  of  perforated  plates,  systems  of  tubes, 
or  similar  devices  used  to  divide  the  water  into  a 
number  of  streams  of  small   cross-section. — A.  S. 

Sewage  sludge  and  the  like  ;    Apparatus  for  drying 

.    J.  Bromet,  F.  Thorman.  and  II.  C.  Wood, 

Tadcaster.  U..S.  Pat.  1.1.53.192,  .Sept.  14,  1915. 
Date  of  appl.,  Mar.  30,  1914. 

See  Eng.  Pat.  7822  of  1913  ;    this  J.,  1914,  565. 

Sterilisation  of  liquids  by  ozone  ;  Apparatus  for  the 
.  J.Steynis.   Fr.  Pat.  474,523,  Dec.  6,  1913. 

See  Eng.  Pat.  23,681  of  1914  ;    this  J.,  1915,  814. 
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Eserine,  geneserine,  and  their  derivatives  ;  Artion  of 

sulphur  dioxide  on .      Alkaloids  of  Calabar 

bean.  III.  M-  Polonovski  and  C.  Nitzberg. 
Bull.  Soc.  Chim.,  1915,  17,  290—297.  (See  also 
this  J.,  1915,  920.) 
SuLPHUE  dioxide  forms  with  eserine  and  its  deriva- 
tives, eseroUne  and  eserethol,  unstable  yellow 
addition  products  which  decompose  when  the  gas 
is  expelled  from  their  solutions  by  warming  or 
passing  a  current  of  air.  The  action  of  sulphur 
dioxide  on  the  geneserine  series  gives  rise,  on  the 
other  hand,  to  two  stable  products  in  each  case, 
namely  the  corresponding  derivative  of  the  eserine 
series  "as  previously  descril)ed  {lor.  cU.)  and  a 
monosulphonic  acid.  Thus,  with  geneserine^, 
eserine  sulphate  and  eserinenionosulphonic  acid 
are  produced  according  to  the  equations  : 

C  ;n;;N,03+SO,=C,,H,„N30,.803H.  Eserme- 
monosulphonic  acid  forms  small  prisms,  solul)le  m 
water  and  alcohol,  m.pt.  174°  C,  [a]D= — 426°. 
Eserolinemonosulphonic  acid,  similarly  prepared 
from  geneseroline,  is  a  strong  acid  of  m.pt.  235'  C. 
Tlie  barium  salt  is  soluble  in  water. — G.  F.  M. 

Hamatoxylin  as  an  indicator  in  the  titration  of 
alkaloids.  O.  Frerichs  and  E.  :\lannheini.  Arcli. 
Pharm.,  1915,  253,  117—135.  J.  Chem.  Soc, 
1915,  108,  ii.,  655. 
Many  workers  have  found  that  the  method 
described  in  the  German  Pharmacopoeia  for  the 
estimation  of  alkaloids  is  unsuitable.  The  process 
consists,  roughlv,  in  dissolving  the  bases  from 
the  chloroform  and  ether  extract  with  an  excess 
of  iV/10-hydrochloric  acid,  and  titrating  the  excess 
with  iV/l6-potassium  hydroxide  until  the  yellow 
colour  given  by  a  grain  of  "  hsematoxyliu  " 
changes  "to  bluish-violet.  The  authors  have  found 
that  many  of  the  difficulties  are  due  to  the  oxida- 
tion of  the  dve  in  alkaline  solution  to  hajmatein, 
which  it  is  that  gives  the  yellow  and  blue  colours. 
Even  if  a  solution  of  the  dye  containing  hfematem 
is  employed  a-s  the  indicator,  the  results  are  incon- 
sistent, for  the  alkaloid  interferes  with  the  end- 
pom  t.  Direct  titration  with  iV/lO-hydrochloric 
acid  Is  trustworthy,  and  is  recommended  m  the 
Swiss  Pharmacopojia.  The  alkaloid  is  dissolved  in 
10  c.c.  of  alcohol,  mixed  with  three  drops  of  1  % 
lia;matoxyhn  and  10  c.c.  of  water,  and  titrated  until 
the  blue  colour  changes  to  brownish-red,  when  a 
further  50  c.c.  of  water  is  added.  The  colour  again 
becomes  blue,  and  the  acid  is  now  run  in  until  a 
sharp  change  to  yellow  takes  place. 

"  Terpueid"  [fenchone]  and  ierpacid  preparations. 
J  Schlesinger.  KlLn.-therap.  Wochenschr.,  1014, 
21,  Nr.  48/49.  Chem.-Zeit.,  1915,  39,  Rep.,  322. 
Pkncuoxe,  prepared  by  oxidation  of  fenchyl 
alcohol,  has  lieen  Iirought  into  commerce  as  a 
camphor  sulistitute,  for  external  application  in 
rheumatic  affections.  The  commercial  product  is 
a  mobUe  liquid,  sp.  gr.  0-95,  b.pt.  193°— 1960  ^.^  . 
it  has  an  odour  of  camphor,  a  Viitter  and  Imrning 
taste,  and  is  iniscible  witli  oils  and  alcohol. 

— F.  SouN. 

(leranul  chloride.  J.  Dupont  and  L.  Labaune. 
Sci  Ind.  Rep.  Roiire  Bertrand  Fils.,  1914.  [lu], 
9,  3—4.  J.  Chem.  Soc,  1915,  108,  i.,  825. 
In  reference  to  the  paper  of  Forster  and  Caidwell 
(this  J..  1914,  102),  the  authoi-s  state  that  they  have 
never  designated  the  product  of  the  action  of 
hvdrogen  chloride  on  linalool  as  linalyl  chloride, 
but  as  geranyl  cldoride.  The  thionyl  cliloride 
pyridine  metliod  gives  good  results  with  linalool, 
hilt  ^^■ith  geraniol,  sulphur-containing  sub.stances 


are  also  formed,  and  consequently  for  the  prepara- 
tion of  geranyl  chloride  the  action  of  hydrogen 
chloride  on  geraniol  in  toluene  solution  is  pref  eratjle. 
The  authors  confirm  the  statement  that  linalool  is 
the  main  product  of  the  action  of  alkalis  on  geranyl 
chloride.  So,  for  example,  linalool  is  formed  by- 
shaking  geranyl  chloride  with  potassium  carbonate 
solution  at  100°  C,  and  linalyl  acetate  by  the 
action  of  iiotassiiun  acetate. 

Essential    oils.     Schimmel    and    Co.     Schiinmel's 

Geschaftsber.,     Oct..     1914 — April,     1915.       J. 

Chem.  Soc,  1915,  108,  i..  826-828. 
AsiMOXiACUM  oil  is  a  yellow  oil  of  peculiar  odour, 
sp.gr.  at   15°  C.  0-8875,  n-n  =1-472,50,  acid   value 
3-7,  ester  value  40-5,  acetyl  ester  value  106-4  ;    it 
is  soluble  in  0-5  and  more  vols,  of  90  %  alcohol. 

Pine  needle  oils: — Oil  trom  Piniis  heterophylla, 
sp.gr.  at  15°  C.  0-8879,  niJ'  =1-48568,  d^  =— 35°23', 
acid  value  0-6.  ester  value  10-1  ;  it  is  soluble  in 
7  vols,  and  more  of  90  °o  alcohol  to  a  dovidy  sohi- 
tion.  ?-a-Pinene,  (-j3-pinene,  and  jirobably  cam- 
phene  are  present.  Oil  from  Pinvs  paitistris  has 
sp.gr.  at  15°  C.  0-8844.  n^  =1-48277,  aj,  =— 30°15'. 
acid  value  0-9,  ester  value  4-6.  It  dissolves  with 
faint  opalescence  in  0  vols,  of  90%  alcohol  and 
contains  /-o-pincne  and  ?-/3-pinene.  Oil  from  Pinus 
ponderosa  has  sp.gr.  at  15°  C.  0-8796,  w'i;'  =1-48033, 
«rj,= — 17°16',  acid  value  06,  ester  value  8-6.  It 
is  soluble  in  5-5  parts  and  more  of  90  %  alcohol.  It 
contains  /-a-pinene  and  /-/3-pinene. 

The  oil  described  in  the  reports  of  October,  1905, 
and  April,  1908  (compare  this  J.,  1905,  1321),  is 
derived  from  Lavandula  denlata,  L.,  not  from 
Lavandula  stoech^is. 

Mastix  oil  contains  small  cjuantities  of  inactive 
a-pinene  and  of  an  unidentified  terpene  in  addition 
to  much  rf-a-pinene.  The  solid  acid  of  musk 
kernel  oil  is  palmitic  acid.  A  pale  brown  oil  is 
obtained  in  0-5%  yield  Uom  A momum  Melegnetta. 
Roscoe,  which  has  sp.gr.  at  15°  C.  0-8970,  n-o"  = 
1-49116,  ax,= — 3°10',  acid  value  2-7,  ester  value 
41-2,  acetyl  ester  value  63-9.  It  is  miscible  with 
an  equal  -v-olume  of  95  "o  alcohol,  but  when  more 
alcohol  is  added  a  turliidity  ensues.  Roman 
camomile  oil  is  occasionally  Isevorotatory  ( — 2°30'). 
Syrian  sage  oil  contains  camphor  and,  probably, 
also  thujone. 

Copalillo  oU,  extracted  from  a  Mexican  wood, 
probably  Exothea  Copalillo,  is  a  brownish-yellow 
substanl-c,  sp.gr.  at  15°  C.  0-8504,  aj,  =  -)-0°50', 
acid  value  10-2,  ester  value  131,  soluble  in  0-5  and 
more  vols,  of  90  %  alcohol.  The  oil  from  a  Bombay 
wood,  probably  a  variety  of  Artemisia  maritima. 
is  dark  green,  sp.gr.  at  15°  C.  0-9096.  acid  value  1-8, 
ester  value  4-2.  It  dissolves  in  about  3  vols,  of 
70%  alcohol  with  separation  of  paraffin. 

Himalaya  cedar  oil  is  obtained  as  a  pale  brown 
substance^  with  the  odour  of  balsam,  from  Cedrus 
Deodoru  and  C.  Libani  Barrel  var.  Deodora.  It  has 
sp.gr.  at  15°  C.  0-9530,  n-i?  =1-51565,  a^  =  -f  53°8', 
acid  value  2-9,  ester  value  14-9,  acetyl  ester  value 
39-2.  It  is  not  completely  soluble  in  10  vols,  of 
90  %  alcohol,  and  is  miscible  with  95  %  alcohol.  It 
appears  to  contain  the  ketone  (semicarbazone, 
m.pt.  158°  C.)  identified  in  Atlas  cedar  oil. 

The  oil  from  Liboccdras  deciirrens  (California)  has 
sp.gr.  at  15°  C.  0-8756,  h-d' =1-47544,  ai,  =—0°51', 
acid  value  0-9,  ester  value  4-6.  It  dissolves  in  7 
or  more  vols,  of  90%  alcohol  to  a  turbid  solution. 
It  contains  i-a-pinene,  and,  probably,  /S-pinene  and 
carvone. 

The  oil  from  the  leaves  of  Melaleuca  hypericifoHa 
has  a  pale  green  colour  \^  ith  the  odour  and  pro- 
perties of  the  oil  of  Eucalyptus  globulus.  It  has 
sp.gr.  0-9145,  unS' =1-46271,  aj,  = +0°18',  and  is 
soluble  in  2-5  and  more  vols,  of  70%  alcohol.  It 
contains  72%  of  eucalyptol.  OUs  from  Melaleuca 
leucadcndron  var.     Two  plants  of  the  Cajeput  class, 
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raised  in  Aiiinui,  gave  oils  ilifl'eiins  from  that  of 
Cajeput.     The     iiarii)W-loaveil     variet>-     contains 
only  a  .small  iiuaiitity  of  eucalyptol,  which  is  com-    j 
plet<'ly    ahsent     from    the    hroad-leaved     vaiiuty.    ; 
The   oil  from  the  latt«r  contains  78 "„  of  methyl-   L 
eugenol.     It    has   sp.gr.    at    15°  C.    10019,  nV  =    ' 
l-.'i2500,  (Id       — :!  44'.  acid  value  0-4.  ester  value  7-2, 
acetyl  ester  value  15-2  ;  it  dissolves  in  00  and  more 
vols,  of  !IO"o  alcohol.     The  oil  from  the  narrow-    ' 
leaved  varietv  has  sp.gr.  at  15  '  C  0i)05().  ;^V  = 
l-47it:5(i.  .ID   =— 0°22',  acid  value  0-7,  ester  value 
11-8,  acetyl  cst«r  value  84-8.      It  Ls  soluble  in  1-5   ; 
and  more  vols,  of  80%  alcohol.  j 

Clove  tree  oil  has  sp.  gr.  at  15'  C.  10933,  n  %'  = 
1-51332.    aD=— ;S"ir,    phenol    content    88%.     It  j 
ilissolves  in   1-8  and   more  vols,   of  70°;,  alcohol.    ' 
The  phenols  consist  of  00  "„  eugenol  (5.'!"^  of  the 
total  oil)  and  35 "„  of  <a  solid  phenol  of  paratlin-like 
odoiu'.     The  latt^jr  has  m.pt.  44° — 45-5"  C.  b.pt. 
309— 310  ■  C.  at  754  mm..  140°— 149°  at  4  _mm., 
sp.gr.  at  15'  C.  1188.     It  Ls  inactive,  and  vields  a   , 
benzoyl  derivative,  m.  pt.  87° — 88°  C. 

A  pale  yellow  oil,  with  a  strong  odour  of  camphor, 
is  obtained  in  1-7 — 21%  yield  from  Japanese  wild 
cinnamon  bark.  It  has  sp.gr.  at  15°  C.  0-9245, 
/ii,"  =  1-4779, an  =  -F8°34',acidvalue0-C, ester  value 
14-8.  It  is  .soluble  in  1  or  more  vols,  of  80% 
alcohol.  The  main  constituent  Ls  camphor,  but  : 
terpenes  and  cymene  appear  to  be  also  present.         i 

^-Ilydroxy-fi-phenylclhtilamlne    and    related     com- 
pounds.    C.    Mannich    and    E.    Thiele.     Aich.    I 
Pharm.,    1915.   253,   181—195.     J.  Chem.  Soc,   I 
1015,   108,  i.,  812-813. 

The  well-known  difficulties  associated  with  the 
reduction  of  amino-alkyl  aryl  ketones  to  the  corre- 
sponding carbinols  have  been  overcome  by  the  use 
of  hydrogen  and  palladinLsed  charcoal,  and  com- 
pounds of  the  type  of  /3-hydroxy-^-phenylethyl- 
amine  are  now  rendered  easily  available. 

Palladinised  charcoal  is  made  by  passing 
hydrogen  into  a  suspension  of  finely  powdered 
animal  charcoal,  extracted  with  hydrochloric  acid 
until  free  from  iron,  in  a  solution  of  paUadous 
chloride,  the  quantities  being  arranged  so  as  to  give 
a  preparation  which  contains  about  2  %  of  pallad- 
ium when  dried.  ThLs  catalyst  is  more  suitable 
than  colloidal  palladium.  The  mixture  of  the 
hydrochloride  and  hydrobromide  of  w-aminoaceto- 
phenone,  as  obtained  Ijy  the  action  of  hexa- 
methylenetetramine  on  w-bromoacetophenone,  was 
saturated  with  hydrogen  in  the  presence  of  the 
above  catalyst,  and  the  new  base  was  precipitated 
from  the  concentrated  filtrate  as  the  carbonate, 
and  then  converted  into  the  hydrochloride,  m.pt. 
211°  C.  The  free  .^-hvdroxy-/i-phenvlethylamine, 
HO.CH(C,H5).('H2.N'l[,.  was  isolated  from  the 
alcoholic  solution  of  the  salt  by  adding  sodium 
ethoxide,  and  was  obtained  in  glistening  needles, 
m.pt.  about  40°  C.  The  base  is  much  more  stable 
than  adrenaline  towards  acids  and  alkalis.  i 

A  concentrated  solution  of  w-amino-p-methoxy-  j 
acetophenone  was  also  reduced  to  /i-hydroxy-a-p-  [ 
methoxyphenylethylamine  hydrochloride,  ancf  w-  ' 
amino-p-hydroxyacetophenone  hydrochloride,  ob-  i 
tained  by  the  action  of  hydriodic  acid  on  the  above  ' 
methoxy-compound  (compare  Mannich  and  Uahn,  , 
loc.  oil.),  was  reduced  to  ,d-h}'droxy-/3-p-hydroxy-  I 
phenylethylamine  hydrochloride,  m.pt.  172°  C.  i 
(decomp.),'  free  ba.se,  m.pt.  157° — 158°  C.  | 

Urea;     Delermination   of in  small  qxianliliea 

of  blood.  A.  Hahn.  Deutsch.  med.  Woch., 
1915.  41,  134—130.  J.  Chem.  Soc.  1915,  108, 
ii.,  654 — 655. 

The  urease  method  (this  .T.,  1915,  981)  may  bo 
simplified  as  follows.  One  c.c.  of  the  serum  is 
placed  in  a  50  c.c.  flask,  diluted  with  20  c.c.  of 
water,  a  small  quantity  of  the  dry  enzyme  and 
three  drops  of  toluene  are  added,  and  the  flask  is 


closed  with  a  stopper.  A  similar  mixture,  but 
without  the  enzyme,  is  prepared  in  another  flask. 
After  ten  hours,  the  mixtures  are  each  treated  with 
20  c.c.  of  A'/lOO-hydrochloric  acid,  0-5  c.c.  of  5% 
potassium  iodate  solution,  and  a  crystal  of  potas- 
sium iodide  ;  20  c.c.  of  A'  /100-thiosulphate  solution 
is  then  added  to  each  mixture,  and  the  excess  of 
thiosulphate  titrated  with  TV /100-iodine  solution. 
The  dilTerence  in  the  quantity  of  the  iodine  solution 
required  for  the  t«o  titration-s,  multiplied  by 
00003,  gives  the  amount  of  urea  in  1  c.c.  of  the 
serum.  For  the  estimation  of  urea  in  urine,  I  c.c. 
of  the  latter  is  dUutcd  in  a  flask  with  10  c.c.  of 
water,  two  drops  of  methyl-orange  solution  are 
added,  and  the  solution  is  titrated  with  N /lO- 
hydi'ocliloric  acid  untU  the  indicator  shows  an 
orange-yellow  (not  red)  colour  ;  a  small  quantity 
of  the  dry  enzyme  and  three  drops  of  toluene  are 
then  added,  the  flask  is  closed,  and,  after  twenty- 
four  hours,  the  mixtiu'e  Ls  titrated  with  A'/IO- 
hydrochloric  acid. 

Petroleum  for  medicinal  purposes.     Brit,  and  Col. 
Drug.,  Oct.  8,  1915. 

The  refined  American  petroleum  oils  which  have 
recently  been  available  as  substitutes  for  "  liquid 
paraffin"  of  Russian  origin  (see  this  J.,  1915,  859), 
do  not  always  satisfy  the  requirements  of  the 
British  Pharniacopceia.  Many  of  the  American 
products  have  a  sp.  gr.  of  0-858,  whereas  the  B.P. 
specifies  a  product  of  sp.  gr^  not  less  than  0-860, 
and  moreover  they  do  not  satisfy  the  sulphuric 
acid  test. 

Gases  and  liquids  ;  Apparatus  for  study  of  reactions 

between .     E.    E.    Reid.     J.    Amer.    Chem. 

Soc,  1915,  37,  2112—2114. 

TuE  apparatus  shown  in  Fig.  1  is  suitable  for  use 
in  the  study  of  catalytic  hydrogenations,  being 
gas-tight  for  l)oth,increased  and  reduced  pressur&s. 


The  bearing,  AC,  is  made  of  two  pieces  of  steel 
rod,  AB  and  BC,  0-5  and  1-5  ins.  long  respectively, 
lioth  having  J-in.  holes  drilled  longitudinally,  the 
longer  one  Ijeing  then  drilled  out  to  ^j  in.  from 
B  to  D.  The  shorter  piece  is  turned  for  half  its 
length   to   fit   into   the   other,   forming    a   double 
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bearing  with  an  enlarged  cavity  in  the  central 
portion.  When  the  parts  are  assembled,  channels 
^  in.  square,  J  and  K  (Fig.  2).  are  cut  in  opposite 
sides.  The  nV-in.  brass  mlet  and  outlet  tubes 
are  laid  in  these  channels,  wliich  are  then  filled 
with  solder,  the  exc&ss  of  solder  being  removed 
by  txirning  to  make  a  cylinder  which  \\ill  form  a 
tight  joint  when  passed  through  a  cork.  The 
Witt  centrifugal  stirrer  shown  is  made  of  glass 
and  is  fastened  to  the  shaft  liy  a  wire  ;  the  shaft. 
S.  is  of  l-in.  drill  rod.  The  bearing  passes  through 
a  hole  in  a  J-in.  rod.  EF,  and  is  held  in  position 
by  the  set  screw,  G  ;  the  rod  is  clamped  to  a 
retort  stand.  In  assembling  the  apparatus,  the 
shaft  is  pushed  a  short  distance  up  the  bearing 
and  mercury  poured  in  ;  the  shaft  is  then  pushed 
through,  leaving  the  cavity  full  of  mercury.  In 
case  samples  are  to  be  taken,  the  bearing  is  cut 
from  a  larger  rod  and  a  hole,  H  (Fig.  3).  drilled 
through  the  assembled  bearing.  In  cases  where 
the  velocity  of  the  reaction  is  being  studied,  it  lias 
been  found  that  the  reaction  practically  ceases 
immediately  the  stirrer  is  stopped. — F.  W.  A. 

Hydrogenation  of  volatile  »uhstances  ;  Catalytic 

and  rate  of  hydrogenation  of  ethylene.  J.  B. 
Bather  and  E.  E.  Eeid.  .T.  Amer.  C'hem.  Soc, 
191.5,  37,  2115—2118. 

TllE  mixture  of  the  volatile  sulistance  (vapour 
or  gas)  and  hydrogen  is  passed  through  a  non- 
volatile, inert  liquid  containing  the  catalyst, 
agitated  in  the  apparatus  described  in  the  pre- 
ceding abstract.  The  rate  of  hydrogenation  of 
ethylene  at  180°  C,  using  a  nickel  catalyst  in 
melted  paraffin  medium,  was  found  to  be  regular 
for  a  gas  mixture  containing  10  °o  of  ethylene,  but 
irregular  for  richer  mixtures  ;  the  determining 
factor  is  considered  to  be  the  solubiUty  of  the 
ethylene  and  hydrogen  in  the  paraffin. — F.  W.  A. 

Preparation    of   glutamic    acid    and    betaine   from 
molasses  residues.     Andrlik.     SeeXXIl. 


Synihetir     and     hydrnlytic     oxynitrilase.     Krieble. 
See  XVIII. 

P.^l-ENTS. 

Pharmaceutical    compounds    [containing    arseyiic]  ; 

Manufacture     of     new .     P.     A.     Newton, 

London.  Fiom  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Leverkusen,  Germanv,  Eng.  Pat.  295, 
Jan.  7,  1915. 

Phexylpkopiolic  acid  combines  with  halogen 
compounds  of  arsenic  to  give  new  organic  acids, 
which  are  absorljed  in  the  digestive  organs  and 
appear  valuable  for  therapeutic  purposes.  The 
products  form  white  to  brown  crystals  practically 
insoluble  in  water  but  soluble  in  acetone  ;  on 
treatment  ^ith  dilute  alkalis  the  halogen  is  split 
off,  giving  new  products  of  therapeutic  value, 

— F.  W.  A. 

Bismethylaminotttraminoarsenohenzeme  :     Manufac- 
ture of  icater  soluble  derivatives  of substituted 

in  the  7iucleus.  C.  F.  Boehringer  und  Sohne, 
Mannheim-\^'aldhof,  Germany.  Eng.  Pat.  8759, 
June  14,  1915.  Lender  Int.  Conv.,  June  19, 
1914.  Addition  to  Eng.  Pat.  1667  of  1914, 
dated  Jan.  23,  1913  (see  Ger.  Pat.  269,660: 
this  J.,  1914,  374.) 

Ix  place  of  converting  bismethylaminotetramino- 
arsenobenzene  into  the  readily  soluble  carliamate 
by  means  of  an  alkali  or  ammonium  Ijicarbonate, 
its  derivatives  substituted  in  the  nucleus  are  so 
treated,  giving  almost  neutral  yellow  to  brown 
solutions  of  therapeutic  value,  stable  in  aljsence 
of  oxygen. — F.  W.  A. 


Nicotine  ;    Process   of  freezing  tobacco   leaves  from 

.     W.  Kraus,  Berlin-Charlottenlnirg.     Eng. 

Pat.  2926,  Feb.  23,  1915.  Lender  Int.  Conv., 
Jan.  22,  1915. 

Tobacco  leaves  are  freed  from  nicotine,  tobacco 
resins,  and  colouring  matter  by  extraction  at  the 
ordinary  temperature  in  a  partial  vacvuim  with  a 
solution  prepared  by  saturating  hot  tricliloro- 
ethylene  with  calcium  nitrate. — F.  W.  A. 

Tobacco    leaves;    Process    for    bleaching .     A. 

Delling.     Ger.   Pat.   284.458,   Aug.    17,    1913. 

ToB.^cco  leaves  are  treated  first  with  a  pure 
aqueous  solution  of  hydrogen  peroxide  and  then 
with  a  solution  of  the  peroxide  acidified-  with  a 
suitable  acid,  e.g..  citric  acid.  The  process  is 
specially  suitable  for  preparing  light-coloured 
tobacco  from  Java  and  Sumatra  tobaccos. — A.  S. 

o-Sulphaminobenzoyl-p-phenelidine ;       Antipyretic, 

and  process  for  producing  same.    J.  Lagutt, 

Basle,  Switzerland.  U.S.  Pat.  1.1.53.121,  Sept.  7, 
1915.    Date  of  appl..  July  7,  1915. 

o-BExzoicsuiJ'HijnDE  is  heated  with  p-phenetidine 
in  molecular  proportions,  giving  o-svdphamino- 
benzoyl-p-phenetidine  (m.pt.  171' — 172°  C),  which 
forms  white,  tasteless,  lustrous  crystals,  soluble 
in  water  and  alcohol. — F.  W.  A. 

Anhydrides;    Mamifacture  of  organic  acid or 

of  tnixtures  of  such  anhydrides  ivith  their  acids. 
R.  MlUler.  Eilenburg,  Germanv.  U.S.  Pat. 
1, 153,402,Sept. 14,1915.  Date  of  appl..Mar.4, 1914. 

See  Fr.  Pat.  468,963  of  1914  ;    this  J.,  1914,  985. 

Olefinic    terpene    alcohols,    aldehydes,    and    acids ; 

Process  for  hydrogenating .  C  Paal.   F^.  Pat. 

474,809,  Julv  7,  1914.  Under  Int.  Conv.,  Aug. 
6,  1913. 

See  Eng.  Pat.  16,180  of  1914  ;    this  J.,  1915,  982. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Gelatine;      Manufacture    of for    photographic 

cmuhiions.  Ges.  fiir  Elektro-Osinose.'  Frankfort. 
Germanv.  Eng.  Pat.  21.484,  Oct.  24,  1914. 
Under-  Int.  Conv..  Mar.  2.  1914.  Addition  to 
Eng.  Pat.  21,448,  .Mar.  2,  1914  (this  J..  1915,  971). 

The  process  descrilied  in  the  original  patent 
gives  a  gelatin  free  from  fat  and  from  mineral  and 
reducing  constituents,  and  particularly  suitable 
for  photographic  purposes.  Turbidity  due  to  sus- 
pension of  albumin  is  eliminated. — F.  C.  T. 


XXIL— EXPLOSIVES;  MATCHES. 

1.2.Z-Trinitrobenzene,  a  new  trinitrotoluene,  and 
dinitrohalogcn  substitution  products.  Koemer 
and  Contardi.    See  III. 

!  Patent. 

Nitroglycerin  from  waste  acid  ;  Process  for  accelerat- 
ing the  separation  of .    Dynamit  A.-G.  v^orm. 

I        A.  Nobel  und  Co.  Ger.  Pat.  283,330,  Oct.lO,  1912. 

j    To  accelerate  the  separation  of  nitroglycerin  from 

I    the  nitrating  acid,  silicon  tetrafluoride  is  generated 

by  addition  of  fluorides  and  silica  or  easily  decom- 
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posable  silicates,  or  of  silicolhioriiles,  alone  or 
tojfetlicr  with  silica  or  easily  lU'coiniiosable  silicates, 
to  the  reaction  mixture  towarils  the  eml  of  the 
nitration  or  after  nitration  is  coinpletod. — A.  S. 


XXIII. -ANALYTICAL  PROCESSES. 

Alkulimelric  standard  ;  Arseniotis  oxide  as  an 


A.  VV.  r.  .Menzios  and  F.  N.  McCartliv.   .T.  Amer. 

Chem.  Soc,  1915,  37,  2021  2021. 
I.v  view  of  the  accuracy  of  the  arsenious  acid- 
ioiline  titration  and  the  sharp  end-point  given  hy 
arsenii-  acid  when  titrated  witli  alkali,  it  is  sut;- 
gested  that  arsenio\is  oxide  forms  a  highly  con- 
venient primary  standard  both  for  alkahmelry  and 
oxidimetry.  Good  commercial  oxide  is  sulliciently 
pure  after  sulilimini;  once  ;  it  is  oxidised  to  arsenic 
acid  with  concentrated  nitric  aciil  free  from 
chloride,  the  exce.ss  of  nitric  acid  being  removed 
by  evaporation  at  about  200°  C.  imder  a  jet  of 
ammonia-free  air,  followed  by  two  sindlar  evapora- 
tioixs  with  water.  The  titration  with  alkali, 
using  phenolphthalein  as  indicator  in  presence  of 
barium  chloride  (this  J.,  1912,  920),  gave  resultvS 
in  gooil  agreement  with  those  obtained  .according 
to  other  standard  nu'thods.-- J.  K. 

Silver;    Delenninalion  of  small  qitanlilies  of - 


hy  cynnimetry.  ({.  Rebi^re.  Bull.  Soc.  Chim.. 
1915,   17,  306—309. 

DrNlOE-s'  cyanide  method  for  the  determination 
of  silver,  using  potassiiun  iodide  a.s  indicator,  may 
be  moflified  in  order  to  seciue  gi-eater  sensitiveness 
by  working  with  A'  100  solutions,  the  opalescence 
of  silver  iodide  being  rendered  visible  by  titrating 
in  the  dark  and  throwing  a  t^eain  of  light  across 
the  liquid.  TolOOc.c.of  the  silver  solution  100  c.c. 
of  standardised  .V/100  potassium  cyanide,  20  c.c. 
of  annnonia.  and  a  drop  of  potassium  iodide 
solution  are  added.  The  liquid  Is  placed  in  a 
vessel  with  parallel  si<les  in  the  path  of  a  beam 
of  light,  and  A'/ 100  silver  nitrate  solution  added 
from  a  burette  gradu.ated  in  005  c.c.  A  quite 
clearly  perceptible  opalescence  Is  produced  at  the 
end  point  by  O'Oo  c.c.  of  silver  solution,  indicating 
a  degree  of  sensitiveness  of  the  order  of  005  mgrm. 
of  silver. — O.  F.  M. 

Aspirator  ;      Constant    velocity .       Method    of 

collecting  and  analysint/  industrial  r/ases.  II, 
A.  Oautier.  Bull.  Hoc.  Chim..  1915,  17,  297— ,S01. 
(.See  also  this  J.,   1915,  1028.) 

An  apparatus  to  overcome  the  disadvantages 
attendant  on  the  use  of  an  exhausted  aspirator, 
viz.,  that  the  velocity  of  the  entering  gas  is  very 
great  at  lirst  and  gradually  diminishes  as  the 
external  and  internal  pressures  become  more  and 
more  equalised,  is  described.  It  consists  essen- 
tially of  a  steel  tube  about  1  metre  long,  the  upper 
end  of  which  is  in  connection  through  a  .screw 
throttle  with  the  reagent  flasks,  etc.,  and  the 
supply  of  gas  to  be  examined,  whilst  the  lower  end 
dips  into  mercury  ;  the  steel  tulie  is  contained 
in  an  outer  tube  of  glass  or  other  transparent 
material,  also  dipping  into  the  mercury.  The  steel 
tube  is  furnished  witl\  a  very  narrow  longitudinal 
.slit,  through  which  the  gas  can  pass  from  the 
interior  of  the  tube  into  the  outer  glass  tube, 
which  is  in  direct  connection  with  an  exhausted 
steel  chamber.  At  the  commencement,  owing  to 
the  vacuum,  the  mercury  rises  in  the  gla-ss  tube  and 
the  longitudinal  slit  is  thereby  almost  covered, 
but  when  the  throttle  at  the  upper  end  of  the  steel 
tube  is  opened  and  the  gas  allowed  to  enter,  the 
pressure  gradually  rises,  the  mercury  falls,  and 
the  .slit  is  thereby  enlarged  in  such  a  way  that  the 


I  product  of  the  difference  between  the  external  and 
the  Internal  pressiu'o  and  the  lengtli  of  the  slit 
is  a  constant.  The  decrea.sed  velo<ity  of  the  gas 
owing  to  diminution  of  pressure  is  thereby  com- 
pensated by  the  increased  size  of  the  opening. 

— O.  K.  I\l. 

Industrial  tjascs  :    Method  for  collecting  and  analys- 
ing  .     ///.     A.  Gautier.     Bull.  Soc.  Chim., 

1915,  17,  301—300. 

The  apparatus  for  collecting  industrial  gases 
previously  described  (see  preceding  abstract  and 
this  J..  1915,  1028)  is  used  in  the  following  manner 
for  their  analysis.  The  gases  pass  through  the 
snioke  filter  into  a  potash  a))sorber  to  remove 
acids,  and  thence  through  the  special  regulator  into 
the  exhaiisted  receiver.  The  gases  collected  in  this 
vessel  are  thus  depri\ed  of  suspended  particles, 
acid  vapours,  water,  and,  it  necessary,  of  oxygen, 
and  represent  a  sample  collected  "  at  constant 
\elocity  over  an  extended  period  of  time  during 
the  coiuse  of  an  industrial  operation.  The 
further  analysis  is  carried  out  l)y  passing  the  gases 
through  a  series  of  weighed  absorbers  which 
remove  the  constituents  in  turn — (a)  pumice 
and  siUphuric  ,acid  to  remove  water,  (b)  an  acetic 
acid  solution  of  iodine  bromide  to  absorb  un- 
satiu'ated  h^•drocarbons,  (c)  iodic  anhydride 
warmed  to  80'— 100°  C.  followed  by  a  tiibe  of 
reduced  copper  to  oxidise  carbon  monoxide,  the 
dioxide  being  absorbed  in  potash  bulbs,  (d)  a 
miniature  combustion  tube  containing  copper  oxide 
to  oxidise  hydrogen  and  saturated  hydrocarbons. 
The  volume  of  gas  passed  through  the  absorbers 
from  the  receiver  is  obtained  by  observing  the 
difl'erencc  in  pressure  as  indicated  by  the  mercury 
cohunn  of  the  regulator  {loc.  cil.).  and  from  the 
increase  in  weight  of  the  absorbers  the  volumes 
of  the  respective  gases  can  be  calculated.  Nitrogen 
Is  obtained  by  difference.  Even  with  complicated 
mixtures  fairly  accurate  results  can  be  obtained 
in  a   miniiiuun  of  time. — G.  F.  M. 

Arsenic  in  organic  secretions  and  tissues  ;    Deler- 

minalion  of .    P.  Klason.    Arkiv.  Kem.  Min. 

Geol.,  1914,  5,  No.  9.  1—10.  J.  Chem.  Soc,  1915, 
108,  ii.,  (519 — 650. 

NiTiiic  acid  is  the  only  easily  volatile  mineral  acid 
which  is  readily  obtained  free  from  arsenic  ;  all 
that  is  necessary  is  to  distil  it  gently  from  a  tubu- 
lated retort.  Oxidation  of  the  organic  matter 
containing  arsenic  is  then  carried  out  as  follows  : — 
A  litre  of  urine,  for  example,  to  which  has  been 
added  100  c.c.  of  the  pure  nitric  acid,  is  evaporated 
to  dryness  on  the  water-bath.  The  residue  is 
again  evaporated  with  50  c.c.  of  nitric  acid,  and 
then  dissolved  in  a  further  100  c.c.  of  acid, 
when  more  or  less  sodiiun  chloride  separates.  The 
solution  is  poured  into  a  separating  funnel  opening 
into  a  quartz  glass  distilling  flask  partly  filled  witli 
small  lumi>s  of  quartz  or  of  pure  felspar  porcelain. 
The  flask  is  heated  in  a  bath  of  strong  sulphuric 
acid,  and  when  the  temperature  is  270°  C.  the 
solution  is  gradually  dropped  on  to  the  quartz 
lumps,  the  temperature  not  being  allowed  to  fall 
below  250°  C.  The  sodium  chloride  is  washed  twice, 
each  time  with  25  c.c.  of  nitric  acid,  the  acid  then 
being  run  into  the  flask.  When  all  the  acid  has 
distilled  from  the  flask,  pure  nitric  .acid  is  run  in,  if 
the  quartz  hunps  appear  dark  from  separated 
carbon,  until  the  carbon  is  completely  oxidised. 
The  contents  of  the  flask  are  then  dissolved 
in  warm  water  containing  .a  little  nitric  acid,  and 
the  solution  ev.aporated  to  dryness  on  the  water- 
bath.  The  residue,  which  should  bo  snow-white, 
and  consists  chiefly  of  sodium  chloride  and  ammon- 
iinn  nitrate,  is  tlien  heated  at  1 30 '  C.  imtil  no  more 
acid  vapours  are  evolved,  after  which  it  is  dissolved 
in  water  and  filtered.     The  arsenic  in  the  filtrate 
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can  be  estimated  by  precipitation  of  the  sulphide 
by  means  of  thioacetic  acid,  solution  of  tlic 
.sulphide,  and  electrolytic  reduction  of  the  solution 
to  give  arsine,  and  hence  arsenic  mirrors.  If 
the  mirror  contaiiLs  at  least  001  mgrm.  of  arsenic, 
it  is  best  estimated  by  direct  weighing  with  a 
micro-balance. 

AcceleralioH  of  Kjeldahl's  method  of  determining 
nitrogen  in  eoal  and  coke.  Margosches  and  Lang. 
See  IlA. 

Cross  and  Bevaii's  reaclion  for  jute  and  its  applica- 
tion to  cotton.    Haller.    See  V. 

Phosphoric  acid  as  a  monobasic  and  dibasic  acid. 
Behainoar  of  phosphoric  acid  ^rith  calciii7n  hydr- 
oxide.   Kolthoff.    See  VII. 

Cmnpounds  ocnirring  in  commercial  calcium  acetate. 
Bergh.     See  VII. 

Separation     of    platinum    in    iron    ore    analysis. 
Brandt.     See  X. 

Analysis  of  lurbadium  bronze.     Williams.     See  X. 

Attalysis  of  m,oellons  and  hard  greases.     Bumcke. 
See  XV. 

Determination  of  acid  and  alkaline  substances  in 
mineral  soils.    Stutzer  and  Haupt.     See  XVI. 

Determination  of  raffinose  by  enzymotic  hydrolysis, 
Hudson  and  Harding.     See  XVJfl. 

Piehe's  reaction  tcith  mi^ed  honeys.     Liining.     See 
XVII. 

Valuation  of  wheat  and  wheat-weals  as  raw  materials 
for  the  starch  industry.    Goldbeck.    See  XVII. 

CuHtire  media  employed  for  the  bacteriological 
examination  of  water.  III.  Composttion  of  gases 
formed  in  lactose-peptone  fermentation  tubes. 
Chamot  and  others.     (See  XIXb. 

Detection  of  nitrites  in  potable  waters.    Rosenthaler 
and  Jahn.     See  XIXb. 

Determination    of   carbonic    anhydride    in    natural 
waters.     Cavazzi.     .See  XIXb. 

Apparatus  for  testing  materials  employed  for  the 
absorption  of  noxious  gases.  Kobn-Alirest. 
See  XIXb. 

Hcematorylin  as  indicator  in  the  titration  of  alkaloids. 
Frerich.s  and  Mannheim.     ,See  XX. 

Determination  of  urea  in  small  quantities  of  blood. 
Hahn.     .See  XX. 

Titration     of    tartaric     acid    tcith    permanqanate. 
Dean.     .See  XX. 

Patent. 

Gaseous  mixtures  of  known  constituents  ;    Analysis 

of .       Siemens    und    Halske    A.-G.       First 

Addition,  dated  June  29.  1914  (Under  Int. 
Conv.,July2,1913),toFr.Pat.458,916.,Tune7,1913. 

See  Ger.  Pat.  278,07()  of  1913  ;   this  J.,  1915,  380. 


XXIV.-MISCELLANEOUS  ABSTRACTS. 

Light  absorption  and  Jluurcscence.     III.     K.  C.  C. 
Baly.     Phil.  Mag.,  1915,  30,  510—526. 

The    infra-red    spectrum    of    a    compound    is    an 
additive  function  of  the  spectra  of  its  coastituent 


radicles,  and  the  wave  lengths  of  the  absorption 
lines  of  the  vdtra- violet  Ijand  groups  of  phenol 
and  aniline  have  been  calculated  from  the  infra- 
red spectra  of  benzene  and  water,  and  benzene 
and  ammonia  respectively,  by  making  use  of  the 
basis  constants  of  each,  which  were  calculated 
on  the  Bjerrum  principle  as  extended  by  Eucken, 
namely  that  the  rotational  frequencies  (w,)  of 
the  infx-a-red  bands  exhil>ited  by  a  compound  are 
given  by  the  expression  Vf^nh/'ltr^l.  where  I 
is  the  moment  of  inertia,  h  is  the  Planck  constant, 
and  )i  is  one  of  a  series  of  whole  numbers.  1,  2,  3.  etc. 

— G.  F.  M. 

Chromogen  universally   distributed  among  plants  ; 

Properties  of  a  .    J.  Wolff  and  N.  Rouchel- 

mann.      Comptes    rend..    1915,    161,   399 — 401. 
(See  also  this  J.,  1915,  738.) 

Investigation  of  a  large  number  of  plants 
indicated  that  the  chromogens  contained  in  them, 
whicli  react  to  the  test  previously  described  (loc. 
cit.).  have  many  characters  in  common.  They 
become  browii  under  the  influence  of  laccase  or 
of  alkali  or  alkaUne-earth  carbonates  ;  they  form 
stronglj-  fluorescent  products  when  heated  ^vith 
strong  sulphuric  acid  and  resorcinol  and  .afterwards 
diluted  and  rendered  alkaline  ;  their  reaction  with 
laccase  and  hydriodic  acid  is  inhibited  by  small 
quantities  of  quercitannin,  and  (like  tannin) 
they  prevent  the  oxidation  of  guaiacol  by  laccase. 
It  appears  probable  that  they  are  all  identical 
and  that  the  oxidation  of  this  chromogen  accounts 
for  the  brown  products  formed  in  different 
vegetable  tissues,  e.g.,  in  dead  leaves  and  in  cut 
apples.  Palladin  has  suggested  that  the  chromo- 
gens occur  in  plants  as  glucosides.  The  authors 
subjected  a  numVier  of  gUicosides  to  the  test 
previously  described  (loc.  cit.),  but  invariably 
obtained  a  negative  result,  though  the  plant 
tissues  in  which  the  glucosides  occur  responded 
readil}'.  Guaiacol  appears  to  be  the  only  well- 
defined  aromatic  compound  which  approaches 
the  chromogen  of  plants  in  its  sensitiveness  to  the 
combined  action  of  laccase  with  potassium  iodide 
and  acetic  acid. — J.  H.  L. 

Oxynitrilase  ;  Synthetic  and  hydrolytic  - 
Krieble.  J.  Amer.  Cliem.  Soc, 
2205—2213. 

Rosenthaler  has  indicated  (this  J.,  1910,  1269) 
that  emulsin  contains  a  synthetic  as  well  as  a 
hydrolytic  enzyme  for  benzaldehydecyanohydrin, 
but  the  authors  have,  so  far,  been  unable  to  obtain 
any  evidence  of  the  possible  separation  of  the  two 
enzymes  in  a  preparation  of  oxynitrilase  (Krieble. 
J.  Amer.  Chem.  Soc,  1913,  35,  1643)  according 
to  the  methods  suggested  by  Rosenthaler  ;  no 
variation  was  observed  in  the  equUitsrium  point 
in  the  sj-nthesis  of  mandelonitrUe,  even  when  the 
oxynitriiase  was  obtained  from  widely  different 
sources. — W.  P.  S. 


.   V.  K. 

1915,     37, 
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Prohibited  exports.     Orders  in  Council,  Oct.  4  and 
13,   1915. 

The  Proclamation  dated  the  28th  day  of  July, 
1915,  as  amended  and  added  to  by  sul)sequent 
Orders  of  Council,  is  further  amended  as  follows  : — 
The  heading  "  Antipyrine  (phenazone)  "  in  the 
list  of  goods  the  exportation  of  which  is  proliibited 
to  all  destinations  is  deleted,  and  there  is  sub- 
stituted the  heading  "  AntipjTine  (phenazone)  and 
its  derivatives." 
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The  hcacliiif;  "  Mica  (inchidincr  mica  splitting.s) 
and  iiii<-aiiitf  "  in  llio  list,  of  (jdods  lh«!  exportation 
of  whicli  is  |>ri>liil)iti'd  to  all  di'st illations  al'ioad 
oilier  than  Uritisli  Possessions  and  I'rotcitoratos 
is  deleted,  and  tlion-  i.s  .substituted  the  lu-ading 
"  Mica  (inehiding  mica  splittings  and  mica  cliini- 
neys)  and  niicanite." 

The  lieadin);  "  .Milk.  conden.sed.  .sweet*'ned  or 
not,"  in  the  list  of  jfood.s  the  exportation  of  which 
is  prohibited  to  all  destinations  .'ihroad  otliei'  than 
British  I'ossessioas  and  Protectorates  is  deleted, 
and  there  is  substituted  the  hea<ling  "'  .Milk, 
condensed  or  preserved,  whetlu'r  s\\eetene<l  or 
not." 

The  heading  "  Coal  (including  anthracite  and 
steam,  ga.**.  household  and  all  otlier  kinds  of  coal) 
and  coke"  in  the  list  of  jjoods  tlu'  exportation  of 
which  is  prohiliited  to  all  <Iestinat  ions  abroad 
other  than  JJritish  I'os.sessions  and  I'rotectorales 
is  deleted,  and  there  is  substituted  the  heading 
■■  Coal,  all  kinds,  and  coke.  l)ut  not  including  coal 
allowed  by  the  Commissioners  of  Customs  and 
Excise  to  be  shipped  as  bunkcT  coal." 

The  heading  ".Salts  of  aluminium  (other  than 
alunite  and  nitrate  of  aluminium)  "  in  flie  list  of 
goods  the  exportation  of  which  is  proliibited  to  all 
foreign  countries  in  Kurope  and  on  the  Mediter- 
ranean and  Hlack  Seas  other  than  France,  Ru.ssia 
(except  through  Baltic  porl.s).  Italy.  .Spain,  and 
Portugal,  is  deleted  and  replaced  by  the  heading 
".Salts  of  ahiminium  (other  than  alunite,  ammon- 
ium alum,  and  nitrate  of  ahimiidum,  the  ex- 
portation of  which  is  already  prohibited  to  all 
destinations  abroad  other  than  British  Possessions 
and  Protectorates)." 

The  exportation  of  "  ^lagnesite  and  magnesite 
bricks  "  is  prohibited  to  all  destinations. 

Tli6  exportation  of  the  following  goods  is  pro- 
hibited to  all  destinat  ioiLs  abroad  other  than 
British  Possessions  and  Protectorates  : — Chrom- 
ium, compounds  of,  except  chromium  acetate. 
cliromium  chlorate,  and  chromium  nitrate  (the 
exportation  of  which  is  already  ]jroliibited  to  all 
destinations)  and  bichromate  of  soda  (the  exporta- 
tion of  which  is  and  remains  only  prohibited  to  all 
foreign  countries  in  Europe  and  on  the  Mediter- 
ranean and  Black  Seas,  otlier  than  Fi-ance,  Russia 
(except  through  Baltic  ports).  Italy,  Spain,  and 
Portugal).  Oil  fuel,  but  not  imluding  any  such 
fuel  allowed  by  the  Commissioners  of  Customs 
and  Excuse  to  be  shipped  for  use  on  board  the 
exporting  ship.  Stearine  pitch  and  other  pitches 
derived  from  fatty  oils  and  acids. 

The  e.xportation  of  the  following  goods  is  pro- 
hibited to  all  foreign  countries  in  Europe  and  on 
the  Mediterranean  and  Black  Seas,  other  than 
f'Yance,  Russia  (except  through  Baltic  ports), 
Italy,  Spain,  and  Portugal  : — Vormic  acid  ;  .sodium 
carbonate  (including  soda  ash,  soda  crystals,  and 
bicarbonate  of  soda);  borax,  boric  acid,  and  other 
boron  compounds. 

Prohibited  exports.    Order  in  Council,  Oct.  li),  U)15. 

TllK  heading  "  Coal,  all  kinds,  and  coke,  but  not 
including  coal  allowed  by  the  Commissioners  of 
I 'ustoms  and  Excise  to  be  shipped  as  bunker 
coal  "  in  the  list  of  goods  the  exportation  of 
which  is  prohibited  to  all  destinations  abroad 
other  than  British  Possessions  and  Protectorates 
Is  deleted,  and  replaced  bj'  the  heading  "  Coal, 
all  kinds,  and  coke  made  in  gas  works,  but  not 
including  coal  allowed  by  the  Commissioners  of 
Customs  and  Excise  to  be  shipped  as  bunker  coal." 

The      heading       "  Grindstones.       carborundum    I 
wheels,  and  emery  wheels  "  in  the  list  of  goods  the 
(exportation  of  which  is  prohibited  to  all  foreign 
countries    in    Europe   anil    on   the    Mediterranean    j 
and  Black  .Seas,  other  than  France.  RiLssia  (except    ■ 
through  Baltic  ports),  Italy,  Spain,  and  Portugal, 
is  deleted,  and  there  are  substituted  the  headings   I 


"  Orindstones  "  .and  "  Emery,  corundum,  natural 
or  artificial  (such  as  aluiulum),  carborundum  and 
cryslolon.  and  niaiuif.icl  iiies  thereof  (including 
wheels,  discs.   ))a])er.  clotli.  stones,  ami   powcler)." 

The  exportation  of  acetic  ether,  ether,  phosgene 
(carbonyl  chloride),  and  i>latiiuim  is  prohibited  to 
all  di'st illations. 

The  exportation  of  arsenical  ore  is  prohibited 
to  all  foreign  countries  in  lOurope  and  on  the 
.Mediterrani-an  and  Black  Seas,  other  than  France, 
Russia  (except  through  Baltic  ports),  Italy, 
Spain,  and  Portugal. 


Co)ilrobiind  (if  ii-nr 


Koxal  Proclamation,  Oct.  14, 

i!)ir). 


•PilK  lists  of  contraband  contained  in  the  .Schedules 
to  the  Royal  Pioclamation  of  Dec.  23rd,  191-1,  as 
amended  by  the  Proclamations  of  March  lltli, 
.May  27th,  and  August  20th.  UU.'),  are  withdrawn 
and  the  following  substituted. 

Abnoluic  conlrdhand.     Emery,  corundum,  natural 
and  artificial  (alundum),  and  cariiorunduni,  in  all 
forms.      Paraflin     wax.     Powder    and     explosives 
specially  prepared  for  use  in  war.      Materials  used 
in    the    manufacture    of    explosives,    including  : — 
Nitric  acid  and   nitrates  of  all  kinds  ;    sulphuric 
acid  :    fuming  sulphuric  aci<l  (oleum)  ;    acetic  acid 
and  acetates  ;    barium  chlorate  and  perchlorate  ; 
calcium  acetate,  nitrate,  and  carbide;    potassium 
salts   and   caustic   potash  ;     ammonium  salts  and 
.ammonia  liquor  ;      caustics  soda,  sodium  chlorate 
and  perchlorate  ;    mercury  ;    benzol,  toluol,  xylol, 
solvent    naphtha,    phenol    (carbolic    acid),    cresol, 
naphthalene,  ami  their  mixtures  and  derivatives  ; 
aniline  and  its  derivatives  :     glycerine  ;    acetone  ; 
acetic    ether  ;     ethyl    alcohol  ;     methyl    alcohol  ; 
ether  ;     sulphur  ;     urea  ;     cyanamide  ;     celluloid. 
Manganese  dioxide  ;   hydrochloric  acid  :   bromine  ; 
phosphorus  ;    carlion  disulpliide  ;    arsenic  and  its 
compounds  ;        chlorine  ;        phosgene        (carbonyl 
<'hloride)  ;     sulphur   dioxide  ;     prussiate   of  soda  ; 
sodium     cyanide  ;      iodine     and     its     compounds. 
Capsicum    and    peppers.      Tanning    substances    of 
all  kinds,  including  quebracho  wood  and  extra<ets 
for  use  in  tanning.    \A'ool.  raw.  combed,  or  carded  ; 
wool   waste  ;     wool   tops   and   noils  ;     woollen   or 
worsted  yarns  ;   animal  hair  of  ail  kinds,  and  tops, 
noils    and    yarns    of    animal    hair.     Raw    cotton, 
linters,   cotton  waste,  cotton  yarns,  cotton  piece 
goods,  and  other  cotton  produ(;ts  capable  of  being 
used    in    the    manufacture    of    explosives.     Flax, 
hemp  ;     ramie  ;     kapok.      Jlineral    oils,    including 
lienzine    and    motor    spirit.      Resinous    products, 
camphor,  and  turpentine    (oil  and   spirit)  ;     wood 
tar   and    wood    tar   oil.      Rubber    (including   raw, 
M'astc,  and  rcdaimetl  rubber,  solutions  and  jellies 
containing  rubber,  or  any  otlier  preparations  con- 
taining rubber,  balata,  and  gutta-percha,  and  the 
following     varieties     of     rubber,     viz.  : — Borneo, 
f'uayule,  Jelutong,  Palcmbang,  Pontianac,  and  all 
other    substances     containing     caoutchouc),     and 
goods  made  wholly  or  partly  of  rubber.  laibricants. 
The   following   metals  : — Tungsten,    molybdenum, 
Nanadium,      sodium,      nickel,     selenium,      cobalt, 
ha-matite    pig-iron,   manganese,   electrolytic   iron, 
and    steel    containing    tungsten    or    molybdenum. 
Asbestos.     Aluminium,     alumina,     and     salts     of 
aluminium.   Antimony,  together  with  the  sulphides 
and  oxides  of  antimony.     (Copper,  unwrought  and 
])art    wrought  ;     copper   wire  ;     alloys    and    com- 
pounds   of    copper.      Lead,    pig,    sheet,    or    pipe. 
Tin.   chloride  of  tin,   and   tin  ore.     FeiTO  alloys, 
including  ferro-tungsten,  ferro-molybdenum,  ferro- 
manganese,     ferro-vanadium,    and     ferro-chrome. 
The  following  ores  : — Wolframite,  scheelite,  molyb- 
di'iiite,    manganese    ore.    nickel   ore,    chrome   ore, 
lueniatite  iron  ore,  iron  pyrites,  copper  pyrites  and 
other  copper  ores,  zinc  ore,  lead  ore,  arsenical  ore, 
and  liauxite. 
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Conditional  contraband.  Foodstuti's.  Forage 
and  feeding  stuffs  for  animals.  Oleaginous  seeds, 
nuts,  and  kernels.  Animal,  fish,  and  vegetable  oils 
and  tats,  other  than  those  capable  of  iLse  as 
lulnicants,  and  not  including  essential  oUs.  Fuel, 
other  than  mineral  oils.  Powder  and  explosives 
not  specially  prepared  for  use  in  war. 

Patents  and  Designs  Regtdation. 

An  Order-in-Council,  dated  14th  October, 
further  amends  the  Regulations  (called  the  Defence 
of  the  Realm  (Consolidation)  Regulations,  1914). 
made  under  the  Defence  of  the  Realm  Consolida- 
tion Act,  1914,  for  securing  the  public  safety  and 
the  defence  of  the  Realm.  Tlie  Order-in-Council 
referred  to  above  orders,  inter  alia,  the  following 
amendment  in  the  Regulations  : — 

18b. — (1)  Where  an  application  has  been  made, 
whether  befoi'e  or  after  the  date  of  the  making 
of  this  order,  for  the  grant  of  a  patent  or  the 
registration  of  a  design  in  the  United  Kingdom, 
arid  the  Comptroller-General  of  Patents.  Designs, 
and  Trade-marks  is  satisfied  that  the  publication 
of  the  invention  or  design  might  be  detrimental 
to  the  public  safety  or  the  defence  of  the  Realm, 
or  might  otherwise  assist  the  enemy  or  endanger 
the  successful  prosecution  of  the  war,  he  may 
delay  the  acceptance  of  the  complete  specification 
filed  with  the  application  for  the  patent,  or.  as  the 
case  may  be,  the  registration  of  tlie  design,  and 
in  such  case  may  by  order  prohiljit—  (a)  the 
publication  or  communication  in  any  way  of  the 
invention  or  design  ;  (b)  application  being  made 
for  the  protection  of  the  invention  or  design  in 
any  enemy  or  neutral  country  :  and  (c)  appli- 
cation being  made  for  the  protection  of  the 
invention  or  design  in  any  aUied  country 
or  in  any  of  His  Majesty's  Dominions  without  the 
permission  of  the  Admiralty  and  Army  Council. 

(2)  No  person  shall  apply  for  the  grant  of  a 
patent  in  respect  of  any  invention  or  the  registra- 
tion of  a  design  in  any  foreign  country,  or  in  any  of 
His  JIajesty's  Dominions,  unless  he  has  left  at, 
or  sent  by  post  to,  the  Patent  Office,  a  notice  of 
his  intention,  together  with  a  provisional  specifica- 
tion describing  the  nature  of  the  invention  or, 
as  the  case  may  be,  a  representation  or  specimen 
of  the  design,  nor  until  after  the  expiration  of  one 
month  from  the  time  when  such  notice  was  given, 
and  if  during  the  said  month  the  Comptroller- 
General  Ls  satisfied  that  the  publication  of  the 
invention  or  design  might  be  detrimental  to  the 
public  safety  or  the  defence  of  the  Realm,  or 
otherwise  assist  the  enemy  or  endanger  the 
successful  prosecution  of  the  war,  he  may  make  a 
like  order  as  in  respect  of  cases  in  ^^'hich  application 
is  made  for  the  grant  of  a  patent  or  the  registration 
of  a  design  in  the  United  Kingdom. 

(3)  Sefore  exercising  any  of  hLs  jiowers  under 
this  Regulation  as  respects  any  matter,  the  Comp- 
troller-General shall  consult  \\-ith  the  Admiralty 
and  Army  Council  and  shall  not  act  except  upon 
the  request  of  the  Admiralty  or  Army  Council. 

(4)  If  any  person  contravenes  the  provisions  of 
this  Regulation,  or  of  any  order  made  thereunder, 
he  shall  be  guilty  of  an  offence  against  these 
Regulations. 

Transjjortation  of  dangerous  articles  on  steam 
vessels  carnjimj  passengers.  U.S.  Connn.  Rept. 
No.  211,  Sept.  9,  191.5. 

Thje  following  is  a  summary  of  rulings  made  by 
the  United  States  Steamboat-Inspection  Service 
during  the  months  of  ,Tuly  and  August,  1915,  re- 
lating to  transportation  of  certain  articles  on 
.steam  vessels  carrying  passengers  : 

Mtiriatic  acid  or  hydrochloric  acid  may  be 
accepted  for  transportation  under  the  "same 
conditions  as  sulpluu-ic  acid. 


The  transportation  of  Tanners  oil  on  steamers 
carrying  passengers,  a  sample  of  which  was  sub- 
mitted, tested,  and  did  not  flash  or  burn  when 
heated  in  an  open  cup  to  about  470°  F.,  is  not 
prohibited   by   section   4472.    Revised   Statutes. 

Dolomite  consisting  of  magnesia  and  hydrated 
or  slaked  lime  may  be  transported  on  steamers 
carrying  passengers,  but  dolomite  composed  of 
magnesia  and  unslaked  lime  shall  not  be  trans- 
ported on  steamers  carrying  passengers,  and 
unhydrated  or  quick  lime  shall  not  rmder  any 
conditions  be  transported  on  steamers  carrying 
passengers. 

Non-inflammable,  non-combustible,  non-explosive 
m,etal  polish  may  be  transported  on  steamers 
carrying  passengers  and  may  be  used  as  stores  on 
passenger  and  pleasure  steamers. 

Sesguistdphide  of  phosphorus  and  amorphous 
{or  red)  phosphorus  may  he  transported  on  steamers 
carrying  passengers,  provided  that  these  com- 
modities are  stowed  in  iron  drums  and  <arried 
on  deck  ;  and  white  or  yelloiv  phosphorus  shall  not 
be  transported  on  steamers  carrying  passengers. 


New  Russian  chemical  companies.     C'heui.  Trade  J., 
Oct.  2,   1915. 

The  desire  of  the  Russians  to  become  independent 
as  far  as  possible  of  foreign  supplies  of  raw  materials 
and  manufactured  and  partly  manufactiu'ed  goods 
led  to  tJie  formation  a  few  months  ago  of  the 
Company  for  the  Economic  Regeneration  of 
Russia,  which  has  received  the  support  of  the 
Ministers  of  Commerce  and  War.  Since  then  a 
number  of  companies  have  been  formed  with  the 
co-operation  of  this  particular  company,  or  at  its 
direct  instance,  in  connection  with  the  chemical 
and  metal  industries.  The  proposed  new  chemical 
works  number  eighteen,  of  \\hich  four  are  to  be 
situated  at  Moscow,  two  at  Perm,  two  at  Kieff, 
two  at  Ekaterinoslaw,  and  one  each  at  Petrograd, 
Mohileff,  Tiflis.  Kharkoff,  and  other  towns.  The 
most  noteworthy  among  these  is  a  large  super- 
phosphate factory  which  is  being  built  by  the 
Perm  provincial  council.  This  factory  is  to 
produce  19,250  tons  of  superphosphates  per 
annum,  and  wiU  be  the  first  of  its  kiiid  in  Russia. 
Next  to  these  enterprises  are  the  Russian  Chemical 
and  Pharmaceutical  Industry  Company,  with  a 
share  capital  of  £500.000, "  and  the  Galeneka 
Company,  of  Kharkoff,  whilst  a  chemical  and 
dyestuff  manufacturmg  works  is  to  be  equipped 
near  Moscow  to  meet  the  requirements  of  the 
local  textile  factories. 


Italy  ;  "  Concession  Tu.v  "  on  certain  crports  from 
.     Board    of    Trade  .J.,     Oct.     7,     1915. 

An  annex  to  a  Royal  Decree  dated  Sept.  15th 
provides  that  M'hen  licences  are  granted  to  export 
goods  of  a  kind  wliich  are,  in  principle,  prohibited 
to  be  exported,  a  special  "  concession  tax  "  shall 
be   levied   at   the   rates   shown    below  : — 

Rate  of 

"  Concession 

Tax." 

Lire    ct. 

per  100  kilos. 

0  50 

0  80 

1  00 
]  00 

0  50 

1  00 
0  50 

10         00 


Sulphuric  acid 

Nitric  acid     

Tannic  acid  (including  tanning  extracts) 

Sugar  

Sodium  nitrate 

Copper  sulphate   

Carbon  bisulphide    

Medicaments 


Woods,  barks,  and  roots  for  tanning,  and  sumac  0  51 

■per  ton  (metric) 

Iron  ores  and  iron  pyrites    1  00 

Copper  ores  and  copper  pyTites  2  00 

per  100  kilos. 

Oil  cakes,  from  nuts  and  other  material 0  60 

Other  goods    1  %  orf  valorem 
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Obituary. 

ANDREW  NOBLE. 

Sir  Andrew  Noble,  Bart.,  Chairman  of 
ilessrs.  Armstrong,  Wliitwortli  and  I'o.,  died  at 
Ardkinglas,  .iVrgyllshirc,  on  October  22nd, 
at  the  age  ol  84. 

Born  in  Greenock,  he  was  educated  at  the 
rCdinbiirgh  Academy  and  the  Royal  Military 
College,  Woolwich.  In  1849  he  entered  the 
Royal  Artillery  and  wa.s  promoted  to  the  rank 
of  captain  in  1855.  In  1857  he  was  appointed 
Secretary  to  the  Royal  Artillery  Institute  and 
in  the  following  year  became  Secretary  to  the 
Special  Comnoission  on  Rilled  Cannon  and  a 
little  later  to  the  Committee  on  Plates  and 
Ciuns.  In  1S59  he  was  made  Assistant  Inspector 
of  Artillery  and  in  1800  was  appointed  a 
member  of  the  Ordnance  Select  Committee 
and  of  the  Committee  on  Explosives,  on  wliich 
he  served  for  forty  years.  In  his  ollicial 
capacity  Noble  was  brought  into  close  contact 
with  Sir  \\'illiam  (later  Lrord)  Armstrong,  and 
in  1800  entered  the  firm  of  Armstrong,  Whit- 
worth  and  Co.,  which  owes  its  proud  position 
in  no  small  measure  to  his  scientilic  and  organis- 
ing ability. 

Noble's  scientific  researches  in  connection 
with  the  firing  of  explosives  were  commenced 
in  1802,  when  he  invented  the  clironoscope  for 
determining  the  velocity  of  a  projectile  in  a 
gun  barrel.  It  was  iiv  1808  that  he  became 
associated  with  Sir  Frederick  Abel  in  the 
classical  series  of  researches  on  the  results 
of  firing  gunpowder,  in  which  exhaustive 
measurements  were  made  of  the  pressure  and 
amount  of  heat  developed  on  explosion,  as  well 
as  a  study  of  the  gasyous  and  solid  products. 
He  arrived  at  the  conclusion  that  the  maximum 
pressure  developed  by  the  tiring  of  gunpowder, 
unrelieved  by  expan.sion,  did  not  greatly  exceed 
40  tons  to  the  square  inch.  He  also  showed 
that  with  large  charges  quick-burning  powder 
increased  the  strain  on  the  gun  without  increas- 
ing   the    velocity    of    the    projectile.     During 


liis  researches  on  cordite  he  succeeded  in 
obtaining  muzzle  velocities  of  over  3000  ft. 
per  second,  combined  with  much  higher  energy 
and  penetrative  power  than  had  been  attain- 
able previously.  These  and  other  researches 
have  had  a  proiountl  influence  on  the  design 
of  modern  artillei-j'. 

Noble  was  made  a  Knight  Conmiander  of  the 
Bath  in  1893  and  a  Baronet  in  1902.  He  was 
elected  a  Fellow  of  the  Royal  Society  in  1870 
and  ten  years  later  recei\ed  the  Gold  Jledal 
of  that  Society.  In  1908  lie  was  awarded  the 
iledal  of  the  Society  of  Ch(;mical  Industry 
and  in  1909  received  the  Albert  Medal  of  the 
Royal  Society  of  Arts.  He  was  also  member 
of  a  large  number  of  foreign  orders. 


VIVIAN    BYAM    LEWES. 

Vivian  Lewes  was  born  in  1852  and  educated 
at  University  College,  London.  In  1879  he 
became  Assistant  to  the  Professor  of  Chemistry 
at  the  Royal  Naval  College,  Woolwich,  and  in 
1888  was  appointed  Profes.sor,  a  position  which 
he  held  until  1914.  Since  1892  he  had  been 
Chief  Superintending  Gas  Examiner  to  the 
City  of  London. 

Lewes  was  the  author  of  numerous  original 
papers,  several  of  which  were  contributed  to 
this  Journal,  on  various  .subjects  connected 
with  fuel,  including  the  spontaneous  com- 
bustion of  coal,  gas  manufacture  and  purification, 
acetylene,  liquid  fuels,  the  chemistry  of  flames, 
and  the  products  of  comtu.stion.  He  was 
also  the  author  of  a  number  of  techi  ical 
handbooks,  e.;/.,  on  "  Acetylene,"  "  Liquid 
and  Gaseous  Fuels,"  "  Oil  Fael,"  and  "  Service 
Chemistry,"  and  of  numerous  articles  in  the 
'■  Dictionary  of  Applied  Chemistry  "  and  the 
"  Encyclop;edia  Britannica."  He  was  a  most 
accomplished  lecturer,  and  delivered  several 
scries  of  Cantor  Lectures  on  the  above  subjects, 
and  also  on  explosives  and  munitions  of  war, 
before  the  Royal  Society  of  Arts. 

Professor  Lewes  died  at  .Mold,  Flintshire,  on 
October  23rd,  after  an  illness  of  a  few  days. 
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Patents. 

<!rindiiuj    mills.     E.    F.    McCool,    Victor,    Colo., 
U.S.A.     Eng.  Pat.  19,082,  .Sept.  19,  1914. 

A  MOVABLE  grinding  disc  is  mounted  on  a  shaft 
which  passes  eccentrically  through  a  sleeve  parallel 
to  the  axis.  The  sleeve  and  sliaft  are  rotated  at 
different  speeds  so  that  the  grinding  disc  has  a 
rotating  and  an  orbital  motion.  A  stationary  or 
rotary  disc  presses  against  the  rotating  disc,  and 
grinding  balls  are  provided  in  ball  races  cut  in  tlie 


surfaces  of  the  discs.  The  ball-races  are  relatively 
wide  to  allow  of  the  orbital  movement.  The 
grinding  discs  are  enclosed  in  an  outer  casing 
through  which  a  current  of  air  is  passed  to  remove 
the  ground  material. — W.  H.  C. 

Drying   or  desiccating;      [Vacuum]  apparatus  for 

.     M.  W.   Travei-s,   London,  and   F.   Shaw 

and    Co.,    Ltd.,    Manchester.     Eng.    Pat.    430, 
Jan.   11,  1915. 

A  v.\cuDM  drying  chamber  is  connected  with  a 
vertical  tubular  condenser  by  a  narrow  vertical 
slot  or  a  vertical  series  of  nan-ow  openings  opposite 
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each  of  the  trays  in  the  drying  chamber.  The  floor 
of  the  drying  chamber  is  inclined  towards  the 
condenser  to  facilitate  the  flow  of  any  liquid,  which 
may  condense  in  the  chamber,  into  the  condeiiser, 
from  which  it  is  discharged  together  with  the  liquid 
condensed  in  the  condenser  itself. — W.  H.  C. 

Kiln.  A.  Vogt,  Assignor  to  E.  C.  Tecktonius 
Manufacturing  Co.,  Racine,  Wis.  U.S.  Pat. 
l,153,980,Sep.21, 1915.  Date ofappl.,Dec.3,19I3. 
A  KILN  of  circular  section  with  a  domed  top  is  pro- 
vided, at  intervals  round  the  wall,  with  furnaces  or 
flre  openings,  and  interior  flues  which  lead  from 
the  openings  into  the  upper  part  of  the  kiln.  A 
radial  flue  leads  from  the  centre  of  the  lower  part 
of  the  kiln  to  a  stark,  and  a  transverse  flue  ex- 
tends across  the  kiln  and  communicates  with  the 
inner  end  of  the  radial  flue.  A  lower  series  of  flues 
extend  across  the  kiln,  parallel  with  the  radial  flue, 
and  open  into  the  top  of  the  transverse  flue,  and  an 
upper  series  of  flues,  parallel  \^ ith  the  lower  seiics 
and  having  perforated  sides,  communicate  with  the 
lower  series  of  flues  at  their  outer  ends.  A  false 
floor  or  partition  is  formed  between  the  upper  and 
lower  series  of  flues,  with  openings  through  wliich 
the  flues  communicate  with  each  other.  An  open- 
work floor  is  formed  above  the  upper  series  of  flues. 

— W.  H.  C. 

Furnace;     Calcining    or    roasting .     C.    Ros 

tenne.     Fr.  Pat.  474,714,  July  6.  1914. 

The  material  is  preheated  in  a  hopper  chamber 
above  tlie  furnace,  through  which  the  hot  gases 
pass,  and  then  falls  into  cars  running  on  a  circular 
track  vrithin  the  lower  part  of  the  hopper,  so  that 
the  material  can  be  charged  uniformh-  into  the 
furnace.  The  furnace  lias  a  double  grate,  the 
upper  being  removable  to  allow  tlie  passage  of 
large  pieces  of  material,  while  the  lower  allows  dust 
to  pass  through  to  a  discharge  conduit.  Air  is 
supplied  through  a  vertical  passage  passing  tlirough 
the  grate,  and  also  through  a  number  of  preheating 
chambers  fonned  in  the  lower  w.all  of  the  furnace. 
The  inner  walls  of  these  chambers  consist  of 
gratings  supporting  the  material  in  the  furnace, 
and  the  outer  walls  are  proWded  with  ports 
capable  of  regulation. — W.  F.  F. 

Clay  and  like  materials  ;    Teaching  process  for  ■ 


Soc.  d'Exploit.  de  Procdd^s  Evaporatoires, 
Syst^nie  Prache  et  Bouillon.  Fr.  Pat.  474,318, 
Nov,  18,  1913. 

To  extract  soluble  matters  without  removing  fine 
particles,  such  as  clay,  in  suspension,  the  material 
IS  treated  with  water  in  a  rotary  cylinder  divided 


a^r 


J?^ 


into  compartments,  communicating  at  the  top,  by 
partitions,  each  of  wliich  is  provided  with  two 
adjustable  openings.  The  cylinder  is  charged, 
rotated  for  some  time,  and  then  stopped.  The 
insoluble  materials  settle  to  the  bottom  of  each 
compartment,  leaving  the  fine  materials  in  sus- 
pension iu  tlie  lower  part  of  the  supernatant  liquid, 
with  a  layer  of  clear  solution  above.  The  solid 
matter  is  removed  from  chamber  VII,  through  the 
valve,  17,  and  this  chamber  is  then  filled  witli  fresh 
wat«r  to  the  level,  27.  A  suitable  quantity  of 
clear  solution  is  then  run  out  of  chamber  I,  through 
the  pipe,  14,  until  the  remainder  is  at  the  level,  28. 
The  central  openings,  7,  in  all  the  partitions  are 
now  opened  by  the  lever,  11  ;     part  of  the  clear 


liquid  then  flows  consecutively  from  chamber  VII 
to  I,  but  the  lower  turbid  liquid  does  not  move^ 
\Mien  the  flow  has  ceased  the  openings  are  closed, 
A  fresh  charge  of  material  to  be  treated  is  fed 
through  the  hopper,  12,  until  the  water  level  in 
chamber  I  is  at  the  bottom  of  the  hopper.  The 
lower  series  of  apertures,  8,  are  then  opened  and 
the  turbid  liquid  is  allowed  to  flow  from  chambers  I 
to  VII  until  the  level  in  each  is  the  same.  These 
apertures  ai-e  then  closed  and  the  cylinder  is 
rotated.  During  the  rotation  the  heavier  particles 
pass  tiirough  the  openings,  5,  and  form  an  unifoma 
layer  along  the  bottom  of  the  cylinder  when  the 
rotation  ceases.  If  a  mixture  of  sand  and  clay  is- 
treated  in  this  apparatus,  the  soluble  salts  will  be 
removed  but  no  clay  vriil  be  withdrawn  from  the- 
sand. — A.  B.  S. 

Evaporating  apparatus  w^ith  intensive  circulation. 
E.  Barbet  et  Ffls  et  Cie.  Fr.  Pat.  474,327, 
Nov.  20,   1913. 

He.atixg  tubes  are  arranged  vertically  in  a  cylin- 
drical casing,  and  the  liquid  to  be  evaporat-ed  is 
fori  ed  upwards  through  them  at  such  a  rate  that 
a  higher  boiling  point  at  the  lower  ends  of  the 
tubes,  due  to  hydrostatic  pressure,  is  avoided.  The 
mixed  liquid  and  vapour  pass  into  a  chamber  pro- 
vided witli  a  deflector  which  directs  the  liquid 
downwards,  whilst  the  vapour  passes  upwards- 
through  a  liquid  separator  consisting  of  tubes 
containing  helical  deflecting  strips.  The  liquid 
flows  into  a  cliamber,  where  its  level  is  adjusted  by 
a  valve  controlled  by  a  float,  and  then  passes  down- 
wards thi-ough  a  pipe  having  a  cross-section  one- 
sixth  to  one-half  of  the  total  section  of  the  heating 
tubes,  and  opening  into  tlie  bottom  of  tlie  heating^ 
chamber  below  the  tubes,  where  a  sudden  change 
in  direction  causes  a  separation  of  solid  particles- 

— W.  F.  F. 

Furnace-gases  ;  Apparatus  for  cooling  aiid  purifying' 

.    E.  Hofmann,  Duisburg,  Germany.    U.S. 

Pat.  1,155,237,  Sept.  28,  1915.     Dat«  of  appl., 
Nov.  7,   1913. 

See  Ft.  Pat.  459,737  of  1913  ;  this  J.,  1913,  1150. 
Drying   granular    material ;     Apparatus   for  - 


E.  Bornmann,  Assignor  to  J.A.Topf  und  Soehne, 
Erfurt,  Germany.  U.S.  Pat.  1,155,402,  Oct.  5, 
1915.    Date  of  appl.,  :Mar.  31,  1914. 

See  Addition  of  Feb.  11,  1914,  to  Fr.  Pat.  461,67i> 
of  1913  ;    this  J.,  1915,  10. 

Screw-conveyors.       Eng.    Pat,    15,381.       See   IIb_ 

Process  and  apparatus  for  the  fractionation  of 
gaseous  ?>»iX«rcs  of  very  low  boiliiu/  poinir 
especially  air.    Fr.  Pat.  474:379.    See  VII. 
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Coal    and    gas    coke ;     Export    licences    for  - 
War  Trade  Dept.,  Nov.  0,  1915. 


A_N  announcement  was  issued  by  the  War  Trade- 
Department  on  Oct.  14,  1915,  in  which  it  was- 
intimated  that  on  and  after  1st  November,  1915. 
it  would  be  necessary  for  a  revised  form  of  applica- 
tion for  a  licence  to  be  used.  Applications  cannot 
be  considered  by  the  Coal  Exports  Committ-ee 
unless  tlie  new  form  (dark  blue)  containing  a 
declaration  that  the  proposed  shipment  is  in 
pursuance  of  an  existing  contract  or  in  execution 
of  a  definite  order,  is  used.  Any  applications 
received    on    the    old    form    must    therefore     be- 
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returned.  Tlie  new  forms  nrc  obtainable  at  the 
Custom  House  at  coal  port*!. 

Coal  ash  ;    \cw  method  and  furnace  for  the  dfter- 

minatioH  of  the  softenhtg  temperature  of under 

fuel  bed  ronditiotis.      A.  ('.    Kieldner  and  A.  L. 
Feild.    J.  liiil.  Kng.  Cliem.,  1U15,  7,  821) — 835. 

Tkk  coal  a«h,  obtained  by  incineration  ot  the  coal 
at  a  temperature  not  exceeding  800°  C,  Ls  ground 
to  200-niesli,  ma<le  into  a  plastic  mass  with  a  10% 
solution  of  dextrin,  and  moulded  into  cones,  1  in. 
long  and  -fg  in.  at  the  ba.se,  which  are  partially 
dried,  and  mounted,  with  one  side  of  the  cone 
vertical,  ii\  a  refractory  base  composed  of  equal 
part.s  of  kaolin  and  alumina.  After  drying,  the 
.softening  temperatiu'c  of  the  cone  is  determined 
in  an  atmosphere  composed  of  equal  parts  of 
hydrogen  and  st«am  (this  J.,  1915, 1001)  in  a  special 
electric  furnace.  The  furnace  comprises  an 
alundum  tube  having  on  its  outer  surface  a  spiral 
groove  in  whii'h  molybdenum  wire  is  wound  to 
serve  as  a  beating  resistance.  The  tube  is  enclosed 
in  another  alundum  tube  surrounded  by  a  fii'eclay 
t.ube,  and  the  whole  is  packed  around  with  refract- 
ory material  within  an  outer  gas-tight  casing  of 
sheet  iron.  The  end  plate  of  the  furnace  carries  a 
tube  provided  with  a  glass  plate  through  which 
the  temperature  is  measured  by  means  of  an 
optical  pyrometer.  The  cone  of  coal  ash  is  placed 
inside  a  short  alundum  tube  near  the  closed  end, 
and  the  tube  is  pushed  into  the  alundum  heating 
tube.  The  mixture  of  hydrogen  and  steam  is 
obtained  by  bubbling  hydrogen  through  water 
kept  at  81"  C.  (for  71()  mm.  barometric  pressure) 
by  electrical  heating  in  a  specially  devised  saturator. 
When  a  temperature  about  200°  C.  below  the 
probable  softening  temperature  ot  the  ash  is 
reached,  the  furnace  healing  current  is  adjusted  so 
that  the  t<»mperature  rises  5°  per  min.  until 
deformation  begins  and  then  2°  per  min.  until 
the  "  down  point "  (softening  temperature)  of 
the  cone  is  attained,  i.e.,  when  the  top  of  the  cone 
bends  over  so  that  it  t-ouches  the  base,  or  when  the 
whole  cone  settles  down  to  a  more  or  less  spherical 
lump.  Softening  temperatures  determined  in  this 
way  agree  to  within  about  25°  C.  in  duplicate 
tests.  In  tests  witli  50  miscellaneous  coals,  the 
softening  temperatures  of  the  ashes  ranged  from 
10(50°  to  1590X1.,  and  the  average  interval  between 
the  initial  deformation  point  and  the  softening 
temperature  was  47°  C. — A.  S. 

Hydrogen  ;  Delerminalion  of in  gaseous  mix- 
lures  bij  ralulj/lic  absorption.  E.  Bosshard  and 
E.  Fischli.     Z.  angew.  Chem.,  1915,  28, 3(55 — 366. 

The  absorption  of  hydrogen  by  sodium  oleate  solu- 
tion in  presence  of  a  reduce<l  nickel  catalyst  is 
utilised  for  the  quantitative  determination  of  this 
gas  in  mixtures.  The  cat^alyst  must  either  be  used 
immediately  after  its  preparation  by  the  reduction 
of  nickel  oxide  at  340°  C,  or  it  must  be  preserved 
in  sealed  glass  tubes  in  3-grm.  quantities  in  an  atmo- 
sphere of  hydrogen.  Ab.soiption  is  effected  in  a 
Uempel  pipette  or  in  a  spherical  pipette  with  a 
mercury  seal.  Tlie  gaseous  mixture  is  freed  from 
carbon  dioxide,  carbon  monoxide,  oxygen,  etc.,  by 
the  u.sual  methods,  and  15 — 20  c.c.  of  the  i-eisidue  is 
iitroduccd  into  the  pipette  charged  with  concen- 
trated aqueous  sodimu  oleate  solution  containing 
3%  of  the  catalyst  in  suspension  ;  the  whole  of  the 
hydrogen  will  be  absorbe<l  after  10  mins.  shaking. 
The  foam  which  is  produced  may  he  destroyed  by 
allowing  a  small  quantity  of  alcohol  to  enter  the 
pipette,  but  as  this  sub.stanco  retard.s  the  rate  of 
absorption  it  is  recommended  that  two  pipettes  be 
employed  ;  when  absorption  is  complete  the  gas 
and  foam  are  tran-sferred  to  the  second  pipette 
before  adding  alcohol,  so  that  the  solution  in  the 
first  pipette  may  retain  its  absorbing  capacity  for 
a  number  of  operation.?. — G.  F.  Jl. 


Condensate  from  carhuretted  water-gas  ;    Mxamitui- 

tion  of  a .     E.   T.    Sterne.     J.    Ind.    Eng. 

Chem.,   1915,  7,  898 — 899. 

A  LIQUID  which  condensed,  during  a  very  cold 
winter,  in  the  service  pipes  of  a  gasworks  where 
carhuretted  water-gas  is  made  from  anthracite 
coal  and  Pennsvlvania  crude  petroleum,  had  the 
sp.gr.  0-740  and  yielded  95  %  distilling  below  120°  O. 
and  99%  below  130°  C.  On  fractionating  with  a 
12-pear  still-head,  breaks  in  the  boiling-point  curve 
were  observed  at  80°— 82°,  98° — 100°,  and  110° — 
112°  O.  The  presence  of  toluene  in  the  fraction 
distilling  at  108°— 112°  C.  was  detected  by  the 
nitration  test.  The  proportion  of  oleflnes  was 
estimated  from  the  liromino  absorption  value  and 
that  of  paraffins  and  oleflnes  together  by  the 
dimethyl  sulphate  test.  In  this  way  the  original 
liquid  was  found  to  be  composed  of  75-9%  of 
paraffins,  1-6%  of  oleflnes,  and  22-5%  of  aromatic 
hydrocarbons.  The  percentage  distilling  at  78°— 
82°,  corresponding  to  crude  benzol,  was  12%,  and 
between  108°  and  112°  (crude  toluol).  10%.  The 
results  point  to  the  possibility  of  recovering  toluol 
on  a  commercial  scale  in  the  manufacture  of  car- 
huretted water-gas. — A.  S. 

Gas     liquor ;      T)islillation     of without     lime. 

J.  S.  Unger.     Gas   Age.   Oct.    1,    1915.     J.   Gaa 
Lighting,   1915,   132,  144. 

Whkn  gas  liquor  is  distilled  without  lime,  in  the 
ordinary  apparatus,  it  is  difficult  to  obtain  a  con- 
centrated   liquor   containing  more   than    13%   of 


UQUca   PUM» 


ammonia  without  serious  trouble  due  to  the 
crystallisation  of  ammonium  carbonate.  In  the 
apparatus  described  (see  fig.)  the  liquor  nasses 
from  the  liquor  tank  through  a  washer,  and  thenc* 
through  a  seal-pot  where  it  is  heated  by  the  waste 
liquor  from  the  still.  It  then  passes  tlirough  a 
tiibular  heater,  where  it  is  heated  by  the  vapours 
from  the  still  to  about  190°  F.  (88°  C),  and  thence 
into  the  still  proper.  At  190°  F.  a  large  proportion 
of  the  carbonic  acid  and  hydrogen  sulphide  is  given 
off,  together  with  a  little  ammonia.  These  vapours 
are  scrubbed  by  the  cold  liquor  in  the  washer, 
the  ammonia  is  recovered,  and  the  other  gases  are 
discharged.  The  mixture  of  steam  and  ammonia, 
coming  from  the  still  is  pas.sed  through  the  heater» 
where  part  of  the  steam  is  condensed  and  returned 
to  the  still,  and  the  remainder  along  with  the 
ammonia  passes  through  the  condenser  into  the 
absorljer.  The  exhaust  steam  from  the  liquor 
pump  is  utilised  in  the  still,  and  additional  steam 
is  supplied  through  a  valve  controlled  by  a  ther- 
mostat placed  in  the  vapour  pipe,  so  that  the  supply 
of  steam  is  regulated  automatically.     It  us  stated 
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f  hat  liquor  coutainlng  20  %  of  Nil  3  is  easily  made  in 
this  apparatus,  and  that  a  still  24  inches  iii 
diameter  can  treat  150  gallons  of  weak  liquor  per 
hour.— W.  H.  C. 

Petroleum   lamp   oih  ;     Examination   of .     //. 

Detemiinotion  of  origin.  K.  Jungkunz.  Cheni.- 
Zeit,  191.5,  39,  659—661.  (See  also  tlus  J., 
1915,  1003.) 
A3  a  rule  ordinary  European  lamp  oils  have  a 
higher  sp.gr.  than  American  oils,  but  in  the  case  of 
safety  oils  the  sp.gr.  shows  only  slight  differences. 
The  critical  line  of  the  oil  when  examined  m  the 
))utyro-re£ractometer  at  17°  C.  varies  in  breadth 
and  colour  with  the  origin  of  the  oil.  American 
oils  show  a  narrow  dark  line,  whilst  European  oils 
(with  the  exception  of  Russian  oils)  show  light  to 
deep  blue  lines,  2  to  8  mm.  in  breadth.  American 
fills  usually  give  a  lower  refractomcter  reading  than 
European  "oils.  The  iodine  value  by  Hiibl's  method 
(0  hours'  absorption)  of  American  oils  ranged  fi-om 
11-13  to  13-54,  and  that  of  European  oils  from  0-64 
to  2-90,  but  there  were  no  material  differences  in 
the  case  of  oils  from  different  parts  of  Europe.  By 
jVrragon's  reaction  (this  J.,  1909,  [83)  typical 
-Vmerican  oils  give  violet  colorations  and  typical 
]-;uropean  oUs  a  yellow  coloration.  In  the  ease  of 
oils  giving  intermediate  colorations  it  is  advisable 
to  applv  the  test  to  the  portion  of  the  sample  dis- 
tilling up  to  300°  C.  If  a  yellow  coloration  appears 
^^■ithm  15  seconds  European  oU  is  indicated  ;  the 
violet  coloration  of  American  oils  does  not  usually 
appear  until  after  30  mins.'  shaking.  In  the  case  of 
ndxtures,  which  usually  contain  American  oU,  the 
final  coloration  will  be  yellow.  The  age  of  an  oil 
has  an  influence  on  the  reaction.  Aiter  keeping  for 
2  to  3  years  in  glass  bottles  Ajnerican  oils  gave 
bluish-black  colorations  and  European  oils  dark 
yellow  to  brown  colorations.  American  safety  oils 
should  have  a  flash-point  of  at  least  38°  C,  and 
ordinary  American  lamp  oils  at  least  23°  C.  The 
initial  b.pt.  should  not  be  less  than  110°  C,  and 
the  proportion  of  heavy  oils  (b.pt.  over  360°  C.) 
should  not  exceed  8  %  by  vol. — 0.  A.  M. 

Aromatic     hydrocarbons     in     cracked     petroleum ; 

Determination  of .     W.   F.   Rittman,   T.   J. 

Twomey,  and  G.  Egloff.     U.vS.  Bureau  of  Mines. 

Met.  and  Chem.  Eng.,  1015,  13,  682—686. 
^Methods  of  separation  and  differentiation  based 
on  physical  properties  were  investigated,  and 
restilts  approximating  to  those  of  the  best  chemical 
methods  obtained  by  the  following  means  : — 700 
grms.  of  cracked  oil  was  distilled  in  a  fliisk  of  1  Utre 
capacity  provided  with  a  fractionating  column  (one 
at  least  as  efficient  as  a  5-in.  Hempel  column  of 
aluminimn  beads),  a,nd  the  portion  distilling  up  to 
175°  C.  collected.  200  grms.  of  this  portion  was 
nest  distilled,  a  similar  column  being  employed, 
end  fractions  separated  at  105°,  130°,  and  160°  C. 
'Hiese  fractions  were  then  redistilled  separately 
.and  fractions  separated  at  95°,  120°,  and  150°  C, 
jespectively.  The  specific  gravities  of  the  three 
final  distillates  were  then  deterniined  and  the 
percentage  of  aromatic  hydrocarbons  calculated  on 
the  basis  of  the  following  specific  gravity  rela- 
tions : — 


Distillation  temp,  of 
fraction,  upper  limit. 

Sp.gr.  of  aromatic 
hydrocarbons. 

Sp.gr.  of  non- 
aromatic 
Iiydrocarbons. 

95°  C. 
120°  C. 
150°  C. 

0-880 
0-871 
0-869 

0-720 
0-730 
0-760 

Methods  depending  on  solubility  in  dimethyl 
sulphate  (Valeuta,  this  J.,  1906,  366),  and  the 
freezing  method  for  the  determination  of  benzene, 
were  unsatisfactory. — W.  E.  F.  P. 


Patents. 

Fuel  briquettes  ;    Smokeless  and  damp-proof . 

J.  B.  (Jr.  Morand  de  Jouft'rey.  Fii-st  Addition, 
dated  June  16,  1914,  to  Fr.  Pat.  460,123,  June  IS, 
1913  (see  Eng.  Pat.  14,589  of  1914  ;  this  J., 
1914,  1196). 

The  agglomerant  for  tlie  ground  coal  is  modified  by 
the  substitution  of  rich  or  hydraulic  lime  for  the 
Portland  cement  ;  the  form.ation  of  a  double 
silicate  of  sodium  and  calcium  is  facilitated  by 
treating  with  steam  ;  the  product  is  heated  after 
leaving  the  press  ;  and  a  small  quantity  of  rosin 
may  be  added  t-o  increase  the  cohesion. — W.  F.  F. 

Briquetting     with     bituminous     binding      agents  ; 

Process  for .    C.  Fohr  and  E.  Kleinschmidt. 

Ger.  Pat.  284,789,  June  20,  1913.  Addition  to 
Ger.  Pat.  263,158  (this  J.,  1913,  901). 

A.SPHALT,  soft  pitch,  rosin,  or  other  materials  which 
can  be  atomised  wliilst  in  a  molten  condition, 
and  solidify  to  a  dry  powder,  are  used  as  binding 
material  instead  of  pitch. — A.  S. 

Coke  oveti.  K.  Ellingen,  Assignor  to  Dr.  C.  Otto 
and  Co.,  G.  m.  b.  H.,  Bochum,  Garmany.  U.S. 
Pat.  1,154,298,  Sept.  21,  1915.  Date  of  appl  , 
June  13,  1913. 

Combustion  flues  with  passages  for  air  supply  are 
provided  in  the  heating  walls  of  the  coking 
chamber,  and  are  supplied  with  two  kinds  of  fuel 
gas  either  separately  or  simultaneously.  The 
valves  controlling  the  gas  supply  passages  are 
operated  from  a  tunnel  Ijelow  the  coking  chamber. 

— W.  F.  F. 

Carhurettinr/  method.  T.  L).  Bottome,  Indianapolis, 
Ind.  U.S.  Pat.  1,153,889,  Sept.  21,  1915.  Date 
of  appl.,  Nov.  13,  1912. 

Liquid  fuel  is  heated  t-o  a  point  just  below  boiling 
point,  the  pressure  is  reduced  to  produce  volatilisa- 
tion, and  the  volatilised  fuel  heated  sufficiently 
to  produce  cracking,  and  then  mixed  with  heated 
air.— W.  F.  F. 

Gas-generating  apparatus.  C.  D.  McHenry,  Martins 
Ferry,  Ohio.  U.S.  Pat.  1,154,869,  Sept.  28,  1915. 
Dat«  of  appl.,  Feb.  9,  1914. 

Oil  and  water  pa.ss  under  pressure  through  pre- 
heating coUs  in  the  top  of  a  furnace  to  an 
emulstfier,  thence  tlu'ough  a  gasifying  coil  in  the 
furnace,  to  a  tank  where  the  gas  is  expanded 
and  superheated  ;  the  tank  is  encircled  by  the 
gasifying  coU  and  communicates  with  it  at  the 
lower  end. — W.  F.  F. 

Suction  gas  producer.   G.  Martin.   Fr.  Pat.  474,558, 
July  3,  1014. 

Steam  is  generated  in  a  pan  having  a  metallic 
cover  which  supports  the  fuel  in  a  vertical  pro- 
ducer, so  that  the  heat  transmitted  to  the  water 
is  proportional  to  the  temperature  of  the  fuel, 
and  thus  to  the  rate  of  withdrawal  of  gas.  The 
steam  passes  up  through  the  incandescent  fuel, 
and  the  gas  passes  around  the  fuel  hopper,  and 
thence  to  one  or  more  delivery  pipes. — W.  F.  F. 

Gas  producer  with  indirect  hiating  by  gas.  A. 
Bormann.     Ger.  Pat.  284,702,  Nov.  18,  1913. 

The  walls  of  the  producer  chamber  are  formed  by 
a  series  of  firebrick  heating  tubes,  in  each  of  which 
is  an  inner  fireljriek  tul^e.  Steam  or  gas  is 
supplied  to  the  upper  ends  of  the  inner  tubes 
and  serves  to  transmit  heat  from  the  heating 
tubes  to  the  fuel  in  the  lower  part  of  the  producer 
chamljer.  The  gas  and  air  required  for  lieating 
are  preheated  by  passing  through  tubes  or  channels 
on  the  outer  side  of  the  heating  tubes. — A.  S. 
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Purifying   gas  ;     Process   and    S}tbsl4ince   for  ■ 


Gas  purifying  malcrial.  J.  C.  Heckman,  Avalon, 
Pa.  U.S.  I'ats.  (A)  1,154,858  and  (b)  1,151,859, 
Sept.  28,  11(15.  Dales  of  appl.,  March  2  and 
March  9,  1915. 

(a)  a  filtkring  material  for  pa.s  consist."?  of  a 
colloidal  mass  containing  pfranulatoil  l)last -furnace 
Blag  mixed  with  hydrated  ii'on  oxide,  (b)  Coal 
mine  wat<?r  contjiining  ii-on  .suliiliide  is  passed 
through  a  bed  of  pcranulat<>d  lihust -furnace  slag, 
to  produce  Iiydratcd  sosquioxiiie  of  iron,  which 
Ls  deposit«d  in  the  pores  of  the  slag. — W.  P.  F. 

Gas  ;    Process  of  pnrifvinq .     M.  P.  P.  Riis, 

Seattle.  Wash.  U.S.  Pat.  1,150,022,  Oct.  5,  1915. 
Date  of  appl.,  Oct.  21,  1914. 

The  gas  pas.sos  (1)  through  a  tank  of  water  or 
lime-water,  (2)  upwartls  through  a  second  tank 
lontaiuing  successive  layers  of  charcoal,  sawdust, 
and  slaked  lime,  (3)  through  a  third  tank  containing 
successive  layers  of  (a)  charcoal,  sawdust,  and 
slaked  lime,  (6)  horse  manure,  (c)  rusty  iron  chips, 
(rf)  -sawdu.st  and  slaked  lime,  (e)  a  covering  of 
liurlap,  and  (4)  through  a  mixture  of  sulphates 
of  copper,  zinc,  and  iron,  and  anhydrous  copper 
sulphate.— W.  F.  F. 

Washing  and  purifying  [coal]  gas  ;    Apparatus  for 

.     Soc.  Gi5n.  do  Mat(^riel  ^  Oaz.     Fr.  Pat. 

474,905,Jul>'9,1914.UnderInt.Ck)nv..  July  15,1013. 
A  BECT.\NGni.AU  washing  chamber  is  provided  at 
the  bottom  with  a  stories  of  partitions  of  gradually 
dimiiushing  lieight ;  the  washing  wat-er  passes  in 
series  through  the  troughs  thus  formed,  whilst 
the  gas  passes  through  the  chamber  above  the 
troughs  in  the  opposite  direction.  The  water  is 
raised  by  a  pump  or  the  like  from  each  trough 
t<i  the  top  of  the  chamber,  and  falls  back  again  into 
the  same  trough,  as  spray,  between  perforated 
plates.  The  space  between  the  plates  may  be 
fdlcd  with  fibroufl  or  like  material. — W.  F.  F. 

Cyanogen   and   ammonia   from   distillation   gases ; 

Recovery  of .    P.  von  der  Forst.     Oer.  Pat. 

280,652,  Oct.  22,  1913. 

The  anunoniacal  liquor  condensed  from  the  dis- 
tillation gases  is  distille<l  and  the  ammonia  passed 
into  a  cyanogen  waslier  placed  before  the 
ammonium  sulphate  saturator.  The  ammonia 
combines  with  the  copper  compounds  in  the 
cyanogen  washer  to  form  complex  cyanogen 
compounds  of  ammonium  and  copper.  On  sub- 
sequent treatment  of  the  solution  from  the  cyano- 
gen washer  with  dilut-e  sulphuric  acid  to  recover 
hydrocyanic  acid,  ammonium  sulphate  is  formed 
•and  remains  dis.solved,  and  after  removing  the 
insoluble  copper  compounds  for  use  again  in  tlie 
cyanogen  washer,  the  ammonium  sulphate 
solution  is  passed  to  the  saturator. — A.  S. 

Refractory  masses  for  fla  melees  surface  combuslion  ; 

Process  for  obtaining  porous .      O.   Knoflcr 

und  Co.    Ger.  Pat.  284,395,  Feb.  21,  1914. 

Zirconium  oxide,  with  or  %vithout  titanium  oxide, 
is  used  for  the  manufacture  of  porous  refractory 
masses  for  flameless  surface  combustion. — A.  S. 

Hydrocarbons  ;    Process  atid  apparatus  for  refining 

.    E.  D.  Kendall,  Elizabeth,  N.J.,  Assignor 

to  L.  T.  Ilaggin,  Closter,  N.J.,  M.  V.  Ilaggin 
and  A.  McCulIoh,  New  York,  and  II.  E.  JMoUer, 
Montrclair,  N.J..  Executors  of  J.  B.  Haggin.  and 
to  Estate  of  W.  A.  McGrath,  Brooklvn,  N.Y. 
U.S.  Pats.  (A)  1,154.510  and  (B)  1.154,517,  Sep. 
21,  1915.    Date  of  appl.,  Apr.  29,  1912. 

(A)  REGur.ATED  quantities  of  the  hydrocarbon 
and  sulphuric  acid  are  brought  together  and 
forcibly  projected  over  restricted  surfaces  which 
can  be  rubbed  together  to  effect  intimate  mixing 


of  the  liquids.  The  treatment  may  be  repeateil 
Willi  a  fre.sh  quantity  of  acid,  and  the  hydrocarbon 
is  then  separated  and  washed  with  water  anil 
with  alkali,  (n)  The  acid  and  hydrocarbon  an- 
mixed  in  one  or  more  tapering  i-otating  vessels, 
having  their  lower  sides  horizontal,  and  provided 
with  a  perl'orattHl  plate  at  each  end  and  with  niovabU- 
balls  l)etw<'on  these  plate?.  There  is  also  a  settling 
tank,  cominimicating  with  a  closed  \vashing  vessel 
divided  into  two  compartments,  ea(-h  of  which 
contains    a   iierforateil    diaphragm. — C.  A.  M. 

Motor    spirit ;     Manufacture    of- 


Mme.  la 
Marquise  Veuve  de'Ahumada  nde  M.  BaratotT. 
First  Addition,  dated  Nov.  15,  1913,  to  Fr.  Pat. 
402,909,  Dec.  3,  1912  (this  J.,  1914,  304). 

Alcohol  is  saturated  with  hydi'ogen,  methane 
or  its  analogues,  or  a  mixture  of  the  two,  by 
agitation  at  atmospheric  pressure  and  tempera- 
ture. Easy  starting  of  the  motor  from  the  cold  is 
thus    obtained. — VV.  F.  F. 

Agglomerates  [of  coal.  ores,  etc.'] ;    Manufacture  of 

.    A.  Exbrayat,  Paris.    U.S.  Pat.  1.154,980, 

Sept.  28,  1915.     Date  of  appl.,  June  22,  1911. 

See  Ft.  Pat.  470,949  of  1913  ;    this  J.,  1915,  215. 

Coking  coal  briquettes  ;    Apparatus  for  - 


Hein,  Essen-Kiitteuscheid,  Assignor  to  Dianiant- 
Brikett-Werke  Ges.  m.  b.  H.,  Berlin,  Germany. 
U.S.  Pat.  1,155,480,  Oct.  5,  1915.  Date  of  appl., 
June  19,   1914. 

See  Fr.  Pat.  472,402  of  1914  ;  this  J.,  1915,  413. 

Coke-oven.    L.  L.  Summers,  Chicago,  111.    U.S.  Pat. 

1,155,520,  Oct.  5, 1915.  Dateofappl.,May  22,1914. 

See  Eng.  Pat.  10,284  of  1914  ;    tliis  J.,  1915,  70. 

Combustible  gases  ;    Method  of  producing .    H. 

Strache,  Vienna.  U.S.  Pat.  1,154,455,  Sept.  21, 
1915.    Date  of  appl.,  Feb.  12,  1915. 

See  Eng.  Pat.  5730  of  1914  ;   this  J.,  1914,  910. 

Coal  gas  ;   Manufacture  of  ammonium  sidphate  and 

purification   of .       J.    MacKenzie,    Middle-i- 

brough.  U.S.  Pat.  1,155,753,  Oct.  5,  1915. 
Date  of  appl.,  Mar.  29,  1915. 

See  Eng.  Pat.  10,059  of  1914  ;    this  J.,  1915,  897. 

Petroleum  ayid  tlie  distillates  and  residues  from  it.'^ 

distillation  ;   Method  of  refining  crude .  S.  W. 

Whitmore,  Cleveland,  Ohio,  U.S.A.  Eng.  Pal. 
19,884,  Sept.  17,  1914. 

See  U.S.  Pat.  1,125,422  of  1915  ;  this  J.,  1915,  21s. 
Reference  is  directed,  in  pui-suance  of  Sect.  7. 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat.  9790  of  1900. 

Gas  analysis  apparatus.  Gas  absorbing  and  indi- 
cating apparatus  for  gas  analysers.  U.S.  Pats. 
1,153,911  and  1,153,912.     See  XXIII. 


HB— DESTRUCTIVE  DISTILLATION ; 
HEATING;    UGHTING. 

Examination  of  petroleum  lamp  oils.     II.     Deter- 
m.ination  of  origin.     Jungkunz.     See  11a. 


Patents. 


from  soli'l 


Volatile  products  ;    Separation   of - 

carhomtreous  nuderial.  Oil  and  Carbon  Products, 
Ltd.,  London.  Eng.  Pat.  15,368,  June  20,  1911. 
Under  Int.  Conv.,  Jan.  7,  1914. 

Coal,  shale,  peat,  or  the  like  is  conveyed  by  a 
helical  conveyor  tlirough  a  slightly  inclined  retoi  t 
from  the  lower  to  the  higher  end.  A  gradual! > 
increasing  temperature  from  the  inlet  to  the  outlet 
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end  is  maintained  by  suitable  external  gas  jet-s 
and  by  the  internal  conveyor  (see  folloHing 
abstract).  A  cool  inert  gas  is  passed  through  the 
retort  in  the  reverse  direction  so  that  volatile 
products  are  carried  back  through  the  cooler  parts, 
being  thereby  condensed,  and  then  withdrawn. 
The  permanent  gas  evolved  may  be  washed  and 
used  as  the  inert  gas  oi  the  process. — W.  F.  F. 

Screw  conveyors  [for  retorts].  Oil  and  Carbon 
Products,  Ltd.,  London.  Eng.  Pat.  15,381, 
June  26,  1914.    Under  Int.  Conv.,  Jan.  7,  1914. 

A  SCREW  conveyor,  such  as  that  used  in  the  process 
described  in  the  preceding  abstract,  is  provided 
with  rotary  perforated  gas  burner  pipes  in  its 
hollow  shaft,  the  perforations  being  of  graduated 
size  corresponding  to  the  range  of  temperatiu'e 
required   in  the  retort. — W.  F.  F. 

Volatile  prodiicts  distilled  from  carbonaceous 
material  :  Method  of  obtaining ,  and  appar- 
atus therefor.  J.  R.  H.  and  W.  L.  St.  J.  Prioleau, 
London.    Bug.  Pat.  9375,  June  26,  1915. 

The  material  is  slowly  fed  by  a  conveyor  through  a 
horizontal  retort  which  is  surrounded  by  a  series 
ol  separate  heating  compartments,  each  provided 
with  an  adjustable  gas  burner.  The  volatile  products 
are  withdrawn  separately  from  each  zone  of  the 
ittort  by  pipes  leading  to  ejector  condensei's, 
which  are  operated  bv  cool  non-condensable  gases 
as  in  Eng.  Pat.  23,165  of  1914  (this  J.,  1915, 
949).  Part  of  the  non-condensable  gases^from  the 
retort  may  be  supplied  to  the  gas  burners. — W.F.F. 


Arc-liijhts  ;    Electrode  for  - 


C.  W.  Hill,  Lake- 


wood,  Ohio,  Assignor  to  National  Carbon  Co., 
Cleveland,  Ohio.  U.S.  Pat.  1,154,393,  Sept.  21, 
1915.  Date  of  appl..  Aug.  25,  1911. 
In  a  flaming  arc  lamp,  one  electrode  has  a  centre 
of  pure  carbon,  and  the  other  has  a  central  core 
of  pure  carbon  surrounded  by  a  shell  of  flaming 
material.  As  the  electrode  is  consumed,  the 
core   projects   beyond   the   shell. — W.  F.  F. 

Incatidescent  lamp.  R.  Jacoby,  Berlin,  Assignor  to 
General  Electric  Co.,  New  York.  U.S.  Pat. 
l,154,514,Sep.21,1915.Dat«  of  appl.,  June  27, 1914. 

A  TUNGSTEN  filament  is  used  in  a  globe  containing 
argon  and  0-1  to  10  °o  of  nitrogen  at  a  relatively 
considerable  pressure,  the  filament  being  of  such 
size  that  it  operates  at  an  efficiency  higher  than 
that  which  it  would  have  m  a  vacuimi  for  the  same 
life  of  the  lamp.— W.  F.  F. 

Tungsten   filaments  ;     Process    of   producing . 

E.     A.     Kriiger,     Seehausen,     Germany.     U.S. 

Pat.   1,154,701,  Sept.  28,   1915.     Date  of  appl., 

Aug.  25,  1913. 
See  Ft.  Pat.  460,550  of  1913  ;  this  J.,  1914,  69. 


III.— TAR  AND  TAR  PRODUCTS. 


Phenol  and  picric  acid  ;  Synthetic  - 


A.  n.  Nev.    ! 


National  Exhibition  Chem.  Ind.,  New  York, 
Sept.  24,  1915.  Met.  and  Chem.  Eng.,  1915, 
13,  680 — 690. 
Up  to  the  time  of  the  Boer  War  synthetic  phenol 
had  only  been  produced  in  small  quantities,  but 
at  that  "time,  owing  to  the  embargo  placed  on 
phenol,  there  was  a  considerable  shortage  on  the 
Continent  and  F.  Raschig  commenced  the  manu- 
facture on  the  large  scale  at  Ludwigshafen  a^id 
has  continued  it  since  whenever  the  comparative 

? rices  of  benzol  and  phenol  made  it  remunerative, 
n  America  it  had  not  been  produced  up  to  the 
outbreak  of  the  present  war,  when  Edison,  who 
required  considerable  quantities  for  the  production 
of  the  artificial  resins  used  in  making  phonographic 
disc  records,  took  up  the  manufacture. 


Manufacture  of  synthetic  phnwl  from  benzoh 
The  benzol  is  sulphonated  in  a  cast  iron  vessel 
of  300 — 350  gall,  capacity,  provided  with  heating 
and  cooling  means,  and  connected  to  a  reflux  con- 
denser. An  agitating  device  is  used  consisting  of 
two  oppositely  mounted  propellers  on  a  vertical 
shaft  or  of  one  complete  turn  of  a  broad  spiral, 
wliich  is  rotated  in  an  open  cylinder.  410  lb.  of 
98%  sulphuric  acid  and  then  153  lb.  of  benzol 
are  run  into  the  kettle  and  the  agitator  is  started. 
The  temperature  rises  to  62° — 68'^  C.  and  when 
no  further  rise  takes  place,  the  vessel  is  heated  to 
about  the  boiling  point  of  benzol.  The  sulphona- 
tion  takes  about  seven  hours  ;  the  resulting 
sulphouic  acid  is  run  into  a  lead-lined  vessel  and 
neutralised  first  ■vt'ith  milk  of  Ume  and  finally  with 
waste  calcium  carbonate.  The  mixture  is  boiled 
for  about  30  minutes,  a  little  water  being  added  if 
it  becomes  too  thick,  and  then,  aft«r  turning  off 
the  steam,  water  equal  to  IJ  times  the  volume 
of  the  original  sulphonatipn  mixture  is  run  in. 
These  precautions  are  necessary  to  ensure  the 
calcium  sulphate  being  in  a  suitable  condition  for 
filtration  and  washing.  The  mixture  is  pumped 
through  a  filter-press  and  is  washed  with  about 
50  %  of  its  volume  of  water.  The  calcium  benzene- 
sulphonate  solution  is  treated  with  solid  sodium 
carbonate  to  convert  it  into  the  sodium  salt. 
The  precipitated  calcium  carbonate  is  used '  to 
neutralise  the  sulphonation  mixture,  and  the 
sodium  benzenesulphonate  solution  is  evaporated 
and  the  product  dried  and  powdered.  480  lb.  of 
caustic  soda  and  30  to  50  lb.  of  water  are  melted 
in  a  fusion  vessel  of  about  300  gall,  capacity, 
heated  to  270°  C.  and  600  lb.  of  dry  sodium 
benzenesulphonate  added.  The  temperature  rises 
to  about  300""  and  is  finally  raised  to  315°  C, 
when  the  heating  is  stopped.  A  slight  further 
rise  of  temperature  takes  plaee,  and  the  operation 
is  complete  when  all  the  sodium  salt  has  dissolved 
and  the  melt  becomes  thin.  The  product  is 
ladled  out  into  shallow  trays,  cooled,  roughly 
crushed,  dissolved  in  water,  and  treated  with 
dilute  sulphuric  acid  until  evolution  of  sulphurous 
acid  begins.  A  lead-lined  vessel  is  not  necessary, 
as  only  sufticient  acid  to  form  the  bisulpliite  is 
used.  The  sulphurous  acid  is  blown  out  with  aii' 
and  the  crude  phenol  separated  and  distilled. 
The  crystalline  phenol  obtained  freqiiently  pos- 
sesses a  disagreeable  odour,  due  to  sulphur  com- 
pounds, which  can  be  removed  by  digesting  or 
distilling  the  crude  phenol  with  animal  charcoal. 
Many  so-called  improvements  have  been  proposed 
but  have  not  been  successful  in  practice. 

Manufacture  of  picric  acid.  Technically  two 
methods  are  employed  :  (i)  phenol  is  first  sulphon- 
ated and  then  nitrated  with  a  mixture  of  nitric 
and  sulphuric  aeids  ;  (ii)  chlorobenzene  is  nitrated, 
the  dinitrochlorobenzene  formed  is  heated  with 
caustic  soda,  and  the  resulting  dinitrophenol  is 
nitrated.  The  first  process  is  most  generally 
used  and  is  carried  out  as  follows.  One  part  of 
phenol  is  sulphonated  with  foiir  parts  of  98% 
sulphuric  acid  in  a  large  steam-jacketed  vessel 
provided  with  an  agitator.  The  resulting  sul- 
phonic  acid  is  treated  in  a  nitrating  vessel,  provided 
with  cooling  and  heating  coils,  with  an  equal 
amount  of  sulphuric  acid  cooled  to  20°  C.  and  the 
nitrating  acid,  usually  a  mixture  of  equal  parts 
of  nitric  and  sulphuric  acids,  is  run  in.  Instead 
of  the  three  molecules  of  nitric  acid  required  by 
theory,  four  are  used.  The  contents  of  the  vessel 
are  kept  below  40°  C.  while  the  fii-st  30  or  40% 
of  the  nitric  acid  is  added  and  then  raised  gradually 
to  70°  or  80°  C.  The  contents  are  then  transferred 
to  a  non-metallic  acid-proof  vessel  and  diluted 
with  an  equal  volume  of  water.  The  crystals 
which  separate  on  cooling  are  drained  on  a 
vacuum  filter.  A  purer  product  is  obtained  by 
melting    the    crystals    and    running    the    melted 
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material  through  a  siovo  of  gold  or  platinum  into 
<^ld  wat-or  in  ii  wooden  tank.  I>!irgu  inakci's  of 
picric  acid  u.sc  a  filtoring  box  in  which  a  vacuum 
can  be  applied  both  above  and  below.  The  crystals 
ajc  first  drained  by  tho  vacuum  and  then  washed 
with  alcohol  spray  wliich  removes  the  resin  formed 
in  the  nitrating  process.  A  cover  is  then  put  on 
And  vacuum  applied  above  so  as  rapidly  to  dry 
the  crystals. — W.  H.  O. 

p-Ckloro-m-crcsol  and  p-bronw-m-erfsol.  II.  R. 
von  Walther  and  K.  i>emmelmeyer.  J.  prakt. 
Chem.,  1<J15,  92,  107—132.  (See  also  this  J., 
iai5,  951.) 

A  LAlUiB  number  of  further  derivatives  of  p-chloro- 
m-cresol  are  described,  of  which  the  following  are 
the  most  important  :  ;j-chloro-m-cresolsulphonic 
acid  forms  leaflets,  m.pt.  93°  C,  containing  two 
luols.  of  wat«r.  The  sulphonic  group  is  easily  split 
off,  even  on  treating  the  acid  with  water.  Di-p- 
<'hloro-»j-cre8ylcarboiiat^  was  obtained  in  silky 
nee<lles,  m.pt.  141°  C.  by  passing  carbonyl 
•chloride  into  an  alkaline  solution  of  the  cresol. 
Bjr  treatment  of  the  cresol  in  alkaline  solution 
with  methyl  and  ethyl  chlorofomiates,  and  mono- 
<;hloroacetic  acid  the  corresponding  carbonic  acid 
esters,  and  p-chloro-m-cresoxyacetio  arid  were 
formed  respectively.  The  latter  crystallises  from 
hot  wat-er  in  white  prisms,  m.pt.  176°  C.  ;  its 
salts  and  esters  and  mononitroderivative  are 
described  in  detail.  p-Chloro-ni-cresol  aldehyde 
was  obtained  by  Reimers  and  Tiemann's  method 
<Ber.,  9,  423,  824  ;  10,  1.562  ;  15,  2685)  from  the 
chlorocresol,  in  relatively  good  yield,  as  pale 
yellow  prisms  melting  at  68°  C.  Mono-  and  di- 
nitrobromocresols  were  obtained  in  yellow  crystals, 
melting  at  124°  and  111°  C.  respectively,  by 
nitration  in  acetic  acid  solution.  They  form 
orange  coloured  salts  with  the  metals  of  the 
alkalis  and  alkaline  earths.  Prom  p-bromocresol 
a  series  of  derivatives  was  prepared  analogous  to 
those  from  p-chlorocresol. — G.  F.  M. 

Quinol ;     Sulphonalion    of- 


J.    Pinnow.     Z. 
Elektrochem.,   1915,   21,  380—388. 

The  sulphonalion  of  quinol  under  conditions  which 
«xclude  the  formation  of  quinoldisulphonic  acid, 
namely  with  sulphuric  arid  of  a  concentration  not 
appreciably  exceeding  13  molar,  is  a  reversible 
process ;  when  a  considerable  excess  of  sulphuric 
acid  is  ased,  the  reaction  is  unimolecular  as  regards 
both  quinol  and  its  monosulphonic  acid.  The  water 
formed  in  the  reaction  strongly  retards  the  process, 
unduly  prolonged  heating  of  the  reaction  mixture 
leads  to  the  formation  of  by-products  owing  to 
oxidation  of  the  quinol  by  the  sulphuric  acid,  and 
the  use  of  a  large  excess  of  sulphuric  acid  may 
result  in  the  formation  of  the  dLsulphonic  acid. 
Hence  for  the  preparation  of  quinolmonosulphonic 
acid  it  is  best  to  vise  a  small  excess  of  sulphuric  acid 
and  effect  tho  reaction  under  diminished  pressure 
so  as  to  remove  the  wat'Cr  as  it  is  formed.  The 
best  jield  (about  71%  of  the  theoretical)  was 
obtained  under  the  following  conditions  : — a  mix- 
ture of  14-2  grms.  of  quinol  and  18-3  grms.  of  con- 
centrated sulphuric  acid  containing  1-3  grms.  of 
water  was  heated  for  1  hour  on  the  water  bath  in  a 
vessel  connect6<l  with  a  suction  device.  The 
reaction  product  was  diluted  with  water,  the 
sulphuric  acid  precipitated  with  barium  carbonate 
(the  last  traces  with  barium  acetate),  the  solution 
treated  with  the  calculated  quantity  of  potassium 
acetate  to  convert  the  monosulphonic  acid  into 
the  potassium  salt,  evaporated,  and  the  potassium 
quinolmonosulphonate  purified  by  recrystallisation 
from  water  acidulated  with  acetic  acid.  The 
potassium  salt  is  readily  soluble  and  is  well  suited 
for  the  preparation  of  concentrated  stock  solutions 
lor  photographic  purposes  (this  J.,   1913,  451). 

—A.  S. 


Phcnylhydroxiilaminc  ;    Electrochemical  synthes-is  of 

.     F.  M.  l<>ederiksen.     Anier.  Electrochem. 

Soc,  Sept.,  1915.     [Advance  proof.]     0  pages. 

Nitrobenzene  can  be  reduced  electrochemically 
to  phenylhydroxylamine  %vithout  a  diaphragm  by 
using  zinc  electrodes  and  an  aqueous  alcoholic 
electrolyte  containing  ammonium  chloride,  the 
yield  being  about  20  to  28%,  which  is  less  than  is 
obtained  by  tho  chemical  process  using  zinc  dust. 
Rising  temperature  increases  the  reduction  effi- 
ciency, but  also  increases  the  formation  of  azo- 
benzene.  The  best  results  were  obtained  at  about 
room  temperature. — T.  C. 

3-0:cy{l)thionaphilien ;   Syntheses  of  derivatives  of 

.     S.  Smiles  and  B.  N.  Ghosh.     Chem.  Soc. 

Trans.,   1915,   107,  1377—1381. 

o-Thiolbenzoic  acid  condenses  %vith  many  sub- 
stances containing  the  -CO.CHj.OO-  group,  giving 
either  3-oxy  ( 1 )  thionaphthen  itself  or  a  derivative, 
but  the  reaction  is  not  universal  In  the  case  of 
ethyl  malonate,  ethyl  acetoacetate,  and  acetyl- 
acetone,  3-oxy(l)thionaphthen  is  obtained,  as  the 
carbethoxy-  or  acetyl  group  is  removed  by  the 
sulphuric  acid  employed  in  the  condensation,  but 
with  dibenzoylmethane  and  benzoylacetone  the 
corresponding  di  benzoyl  and  monobenzoyl  deriva- 
tives can  be  isolated.  2-2-Dibenzoyl-3-oxy(l)- 
thionaphthen  forms  orange-brown  needles  with  a 
characteristic  odour,  m.pt.  79°  C,  whilst  the  mono- 
benzoyl derivative  forms  dark  orange  needles, 
m.pt.  115°  C.  When  o-thiolbenzoic  acid  is  con- 
densed with  excess  of  ethyl  acetoacetate  in  sul- 
Ehuric  acid  at  55°  C,  the  3-oxy(l)thionaphthen 
rst  formed  again  condenses  with  ethyl  aceto- 
acetate, yielding  methyl(l)thionaphthocoumarin, 
crystallising  from  hot  alcohol  in  pale  buff-coloured 
prisms,  m.pt.  164° — 165°  C.  o-Thiolbenzoic  acid 
condenses  with  ethyl  oxaloacetate  giving  a  com- 
pound crystaUising  from  acetone  or  acetic  acid  in 
orange  needles,  m.pt.  186° — 187°  C,  with  decom- 
position, from  which  the  oxythionaphthen  complex 
could  not  be  isolated. — T.  0. 

p-Metkylanthraeene  and  fi-anlhraqiihionecarhoxylic 
acid.  O.  Fischer  and  K.  Reinkober.  J.  prakt. 
Chem.,   1915,  92,  49—54. 

The  action  of  chlorine  on  /3-methylanthracene 
results  in  the  formation  of  mixtures  of  chloro- 
substitfution  products  which  differ  according  to  the 
solvent  employed  and  the  duration  of  the  treat- 
ment. Thus  in  carbon  bisulphide  solution  a  mix- 
ture of  ponta-  and  hexa-chloromethylauthracenes 
is  formed,  and  by  longer  treatment  the  nona-  and 
deca-chloro  compounds.  In  chloroform  solution 
the  product  is  mainly  the  hexachloro-compound 
melting  about  193°  C.  In  benzene  a  mixture  of 
mono-  and  di-chloromethylanthracenes  is  obtained 
when  the  hydrocarbon  is  suspended  in  the  solvent, 
and  chlorine  passed  in  till  a  clear  solution  is 
obtained.  By  bromination  dibromomethyl- 
anthracene,  m.pt.  141°  C,  and  pentaliromomethyl- 
anthracene,  m.pt.  300°  (with  decomp.),  are  formed. 
;3-Methylanthracene  is  reduced  to  ?/ieso-dihydro-^- 
methylanthracene,  m.pt.  51°  C,  by  vigorous 
reduction  with  sodium  and  amyl  alcohol.  ^- 
Methylanthracene  is  very  stable  towards  nitric 
acid,  six  hours'  boiling  being  required  to  convert 
it  into  fl-methylanthraquinone  and  8 — 10  hours 
heating  m  a  sealed  tube  at  170°  C.  to  oxidise  it  to 
^-anthraquinonecarboxylic  acid.  This  acid  forms 
ammonium  and  sodium  and  barium  salts,  all  of 
which  are  soluble  with  difficulty  in  water.  Crystal- 
line salts  with  pyridine  and  quinoline  were  also 
prepared. — G.  F.  M. 

Determination  of  aromatic  hydrocarbotis  in  cracked 
petroleum.       Bittman   and    others.     See    IIa. 
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Examination    of    a    condensate    from    carburetted 
water-gas.     Sterne.     See  IIa. 

Acid  potassium  and  acid  sodium  phthalates  as 
standurda  in.  acidimrlry  and  alkalimelry. 
Hendiixson.     See  XXIII. 

Patents. 

a-Chloroanthraquinones  \and  other  aromatic  chloro- 

compounds]  ;      Manufacture    of .         Farbw. 

vorni.  Meister,  Lucius,  und  Briining.  First 
Addition,  dated  JuM  24,  1914,  to  Fi-.  Pat. 
446,323,  Sept.  29,  1911.  Under  Int.  Conv., 
July  5  and  9,  and  Nov.  18,  1913. 
The  process  claimed  in  the  main  patent  (this  J., 
1913,  130)  for  the  manufacture  of  n-chloro- 
anthraquinones  by  heating  n-anthraquinone- 
sulphonic  chlorides  in  presence  or  absence  of 
indifferent  solvents,  e.g.,  by  heating  a-anthra- 
quinonesulplionates  with  thionyl  chloride,  is 
applicable  to  the  production  of  chloro-compounds 
from  any  a,rylsulphonie  acids,  arylsulphonic 
chlorides  being  produced  as  an  intermediate 
stage.  When  a  methyl  group  is  present,  it  forms 
a  CCI3  group,  which  is  convei-ted  into  a  carboxyl 
ei-oup  by  treatment  with  water,  acids,  or  allialis. 

— F.  W.  A. 

l-Hydroxy-2-nitroanthraquinonc ;      Preparation     of 

.      Chem.    Fabr.    Griesheim-Elektron.      Fr. 

Pat.  474,551,  July  2,  1914. 
I-Hydroxy-2-nitroanthraquinone  (m.pt.l89°C.) 
is  prepared  by  nitrating  l-hydroxyanthraquinone 
in  sulphuric  acid  solution  in  absence  of  boric 
acid,  the  small  amount  of  tlie  1.4 -isomer  produced 
being  removed  by  boiling  with  80  %  acetic  acid. 
In  presence  of  boric  acid  the  4-nitro  derivative 
is  mainly  formed.  Reduction  of  the  nitro- 
compound and  diazotisation  gives  l-hydroxy-2- 
diazoanthraquinone,  which  is  convert-ed  with  great 
difficulty  into  alizarin  by  heating  in  presence 
of  water. — F.  W.  A. 

Waterproofing  and  insulating  agent  [from  coal  tar'\  ; 
Manufacture   and   application   of  a .       Soc. 


Anon,  des  Combustibles  Industriels. 
474,929,  Jan.  9,  1914. 


Ft.   Pat. 


An  impervious,  insulating,  elastic,  and  stable 
substance,  suitable  for  impregnating  rigid  or 
flexible  porous  substances,  e.g.,  paper,  fabrics, 
etc.,  is  produced  by  the  addition  of  heavy  tar  oils 
to  coal  tar  freed  from  phenol,  naphthalene,  etc., 
and  oxidising  the  mixtiu'e  completely  by  a  current 
of  air  at  a  suit-able  t-emperature.  The  impregnated 
material  is  cooled  rapidly  to  cause  the  substance 
to  solidify. — F.  W.  A. 

Plastic    and   elastic   material  for   tarring   roads   or 

for    other    purposes ;      3Ianufacture    of    a . 

J.  Rosen,  Paris.  U.S.  Pat.  1,155,442,  Oct.  5, 
1915.     Date  of  appl.,  Aug.  8,  1913. 

See  Ft.  Pat.  460,943  of  1913  ;    this  J.,  1914,  18. 

Impregnating    Tnaterial    [from    coal    tar]  ;     Manu- 

faciure  of .   J.  Rosen,  Assignor  to  Soc.  Anon. 

des  Combustibles  Industriels,  Paris.  U.S.  Pat. 
l,155,443,Oct.5,1915.Date  of  appl., July  22,1914. 

See  Fr.  Pat.  474.929  of  1914  ;    preceding. 

IV.— COLOURING  MATTERS  AND  DYES. 

Dye  testing  ;    Use  of  the  flame  arc  in  paint  and . 

W.  R.  Mott.  Amer.  Electrocliem.  Soc,  Sept., 
1915.     [Advance  proof.]     26  pages. 

The  light  of  a  high  amperage  white  flame  arc  at  a 
distance  of  two  feet  is  more  powerful  than  sun- 
light, and,  unlike  sunlight,  is  exactly  reproducible 
for  dye  and  paint  testing.  Differently  coloured 
flame  effects  are  obtained  as  follows  :  "  snow-white 


flame  "  carbons  give  a  light  nearly  equal  to  sunliglit 
plus  blue  sky  ;  blue  flame  "  carbon;?  give  strong' 
xiltraviolet  light ;  "  yellow  flame"  carbons  give 
light  rich  in  red,  yellow  and  green,  but  weak  in 
lilue,  and  with  some  violet  and  ultraviolet  ;  "red 
flame  "  carbons  give  light  strong  in  red  rays.  A 
large  number  of  dyestutls  have  been  compared  in 
June  sunshine  and  in  the  light  of  the  snow-white 
flame  arc,  with  essentially  similar  results  ; 
exposure  to  June  sunshine  for  50  hours  gave  an 
effect  equal  to  that  obtained  in  from  10  to  20 
hours  with  a  28  amp.  white  flame  at  10  in.  distance. 
The  nitrogen-filled  incandescence  lamp  is  much  less 
effective  than  the  28  amp.  flame  arc,  a  deficiency 
in  the  blue  causing  considerably  different  results 
from  suiJight.  The  white  flame  arc  tests  can  be 
made  in  10  hours,  cheap  dyeings  fading  in  one 
hour.  Fading  is  most  marked  with  diluted  dye- 
stuff's,  similar  behaviour  being  shown  by  complex 
mixtures. 

Lithopone  gives  the  maximum  darkening  (also 
of  greatest  persistency)  by  exposure  to  the  light 
of  the  "  blue  flame  "  carbons,  rich  in  ultraviolet 
light.  The  maximum  action  occurs  at  low 
temperatures,  supporting  the  theories  of  O'Brien 
(this  J.,  1015,  290)  and  Bancroft  (Orig.  Com., 
Inter.  Congr.  Appl.  Chem.,  1912,  20,  59)  on  the 
cause  of  the  dai-kening  of  lithopone,  and  explains 
why  lithopone  is  especially  suited  for  interior 
painting. 

A  full  summary  of  the  literature  referring 
to  the  fading  of  dj-estuff's,  with  an  abstract  of 
each  paper.  Is  appended. — F.  W.  A. 

Hydroxyketonic  dyesiuffs  and  their  ethers  ;  Action  of 

Grignard's  reagent  on .     A.  Sirker.     Chem. 

Soc.  Trans.,  1915,  107,  1241—1247. 
AlJZARlN  dimethyl  ether  (1  mol.)  on  boiling  with 
the  Cirignard  reagent  prepared  from  1 J  mols. 
magnesium  and  1  i  mols.  ethyl  iodide  is  converted 
into  10-hydroxy-5-keto-1.2-dLmethoxy-10-ethyldi- 
hydroantliracene,  crystallising  from  absolute  alco- 
hol in  reddish-yellow  needles,  m.pt.  188°  G.  This 
substance  on  heating  for  one  hour  at  160°  C.  with 
anhydrous  aluminium  chloride  is  demethylated 
to  form  the  corresponding  trihydroxy  derivative, 
which  crystallises  from  absolute  alcohol  in  pale 
red  needles,  m.pt.  275°  C,  and  dyes  chrome- 
mordanted  wool  a  deeper  violet  than  alizarin. 
When  2  J  mols.  of  the  Griguard  reagent  is  used, 
both  keto  groups  of  the  alizarin  dimethyl  ether 
are  attacked  and  5.10-dihydroxy-1.2-dimethoxy- 
5.10-diethyldihydroanthraccne  is  formed,  crystal- 
lising from  absolute  alcohol  in  fine  crimson  needles, 
m.pt.  149°  C,  which  on  heating  with  anhydrous 
aluminium  chloride  are  converted  into  the  corre- 
sponding tetrahydroxy  derivative,  crystallising 
from  absolute  alcohol  in  brown  needles,  m.pt. 
198°  C.  This  substance  dyes  maroon  shades  on 
chrome-mordanted  cotton.  7-Kthoxy-7-benzo- 
pjTone  treated  with  excess  of  magnesium  o- 
methoxyphenyl  bromide  in  ethereal  solution  gives 
a  white  crystalline  substance,  m.pt.  240°  C,  whilst 
ethyl  7  -  ethoxy  -  7  -  benzopyrone  -  2  -  carboxylate 
treated  with  magnesium  o-bromo-anisole  gives 
only  tarry  products. — T.  C. 

Patents. 
Vat  dycstuffs  of  the  anthraquinone  series  ;  Manu- 
facture of .     A.  G.  Bloxam.  London.    From 

Chem.  Fabr.  Griesheim-Elektron,  Frankfort, 
Germany.  Eng.  Pat.  610,  Jan.  14,  1915. 
An  o-aminoazo-dyestuff,  such  <as  benzene-azo-/3- 
naphthylamine,  is  condensed  with  anthraquinone- 
2-aldehyde  or  a  suljstitution  product  thereof, 
giving  in  the  example  mentioned  a  quantitative 
yield  of  naphtho-N-phenyl-C-(3-anthraquinonyl-a- 
dihydrotriazine,  which  dyes  cotton  a  fast  yellow 
shade    from    an    alkaline    livdrosulphite    vat. 

— F.  W.  A. 
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[Azo]    dycsluffs ;     Red    wool and    proccsa    of 

mahing  same.  O.  Wiilff,  Assignor  to  Farbw. 
vorin.  JU'istor,  I^uius.  mul  HrCuiinj;,  Tlorhst, 
Ucrmanv.  U.S.  Tat.  l.l.''>4.8itj,  Sept-  '-«.  I'-'l^. 
Date  ot'appl.,  Oct.  17,  1911. 

DiAZOTisKD  Hiiiline-o-.sulphoiiic  acid  is  combined 
with  2-aniiiii>-8-naplithol-0-sidphonic  acid  in  acid 
solution.  Tlio  retiulliiiK  dycstufE  yields  salts 
which  are  red  powders,  readily  soluble  in  water, 
very  slightly  soluble  in  alcohol,  insoluble  in 
petixiloum  spirit,  and  which  dye  wool  fn>m  an 
acid   batli  red  shades  of  grc-at  fastness  to  liijht. 

— F.  W.  A. 

Val  di/Mluffs  of  the  anlhracene  aeries  ;  Preparalitm 

of .     Farbw.    vorm.    Afeisttr.    I^ncivis,    und 

BrUning.     Oer.  Pat.  281,207,  July  G,  1913. 

o-DlAJnNOANTiiRAijtJlNONKs  are  condensed  with 
liaIoc;en  derivatives  of  acet aldehyde,  e.<7.,  chloral, 
to  give  blue  to  black  vat  dyesluffs,  water  and  a 
halogen  acid  being  also  formed. — F.  W.  A. 

lInlotjei\aied    (tttlhrarridones  ;    J'rodnction    of . 

Badis<'he  Anilin  und  Soda  Faljrik.  I'"ir.st  Addi- 
tion, dated  June  19,  1914,  to  Pr.  Pat.  io9,l0ry, 
June  11.  191;!  (this  J.,  1913,  1101).  Under  Int. 
Conv..  Nov.  2(5,   1913. 

SiTLPiiURYl,  chloride  is  used  in  place  of  the  halogen 
solutions  claimed  in  the  main  patent  for  converting 
1-arj-laminoanthraquinones  containing  a  methyl 
group  in  the  aryl  or  anthraciuinone  radical  in 
oWAo-position  to  the  imino  group,  into  halogenated 
anthracridones. — F.  W.  A. 

Bemanlhrone  vat  dycatuffs.  Hadische  Anilin  und 
Soda  Fabrik.  Second  Addition,  dated  July  4, 
1914,  to  1<Y.  Pat.  402, .'57t'.,  Nov.  25,  1912  (see 
Eng.  Pats.  26,551  of  1912  and  5248  of  1913; 
tliis  J.,  1913,  1004  ;  1914.  104).  Under  Int. 
Conv.,  Dec.  27,  1918. 

Purer  and  more  reddish  shades  are  obtained  by 
introducing  a  halogen  into  the  dyestulTs  claimed 
in  the  main  patent  and  the  first  addition;  e.g.,  the 
dyestufis  are  prepared  from  halogenated  amino- 
dibenzanthrones. — F.  W.  A. 


Lakes  ;   New   coloured  - 


■  and    process   for   their 


manufacture.  Badischc  Anilin  und  Soda  Fabrik. 
Fr.  Pat.  474,706,  July  4,  1914.  Under  Int. 
Conv.,  Aug.  8,  1913,  and  May  28,  1914. 

Coloured  lakes  are  obtained  by  precipitating 
basic  dyestuffs  with  phosphotungstic,  silicotungstic, 
or  other  complex  acid  or  one  of  its  salts. — F.  W.  A. 

Azo  dyealuffa  ;  Production  of  new  aubalantive  - 


.Soc.  pour  rind.  Chim.  k  Bale.     Fr.  Pat.  474,331, 
Nov.  20,  1913. 

One  mol.  of  a  tetrazotised  diamine,  such  as  benz- 
idine, tolidine,  dianisidine,  or  their  orWo-substitu- 
tion  products,  i.s  combined  with  2  mols.  of  a 
monoazo-dyestuif  prepared  from  1  mol.  of  the 
diazo  derivative  of  a  j)-nitroamine  or  of  a  mono- 
acidyl-p-diamine  with  1  mol.  of  2.5.7-amino- 
naphtholsulphonic  acid  in  neutral  or  acid  solution. 
The  polyazo-dyestufl  obtained  is  converted  into  the 
corresponding  aminoazo-compound  by  a  suitable 
reducing  agent  or  by  saponification  respectively. 
This  reduction  or  saponification  may  be  effected 
before  combining  with  the  diazotiscd  jj-dianune. 
The  products  are  valuable  direct  cotton  colours, 
which  may  be  diazotised  on  the  fibre,  and  then 
give  with  ^-naphthol  or  jji-dianvines  blue  and 
black    shades    of    excellent    fastness    to    washing. 

— F.  W.  A. 

Pyrazolone  dyesluffa  ;  Produclion  of  yelloio  ■ 


.         .  .  .  for 

wool,  fast  to  milling,     h.  Cas-sella  und  Co.     Fr. 
Pat.  474,561,  Dec.  8,  1913. 

Dtestuffs  for  wool,  fast  to  milling  and  to  light, 


arc  obtained  by  combining  tetrazo-compounds  of 
diaminotriarylraethanosulpnonic  acids  vdth  2  mols. 
of  the  same  or  different  arylinethylpyrazolones  or 
their  sulphonic  acids. — F.  W.  A. 

Sulphurised    dyeshiffs  ;    Preparation    of .     L. 

Cassellaund  Co.  Fr.  Pat.  475.014,  Jan.  13.  1914. 
N-SUBSTITUTKD  carbazoles  (N-alkyl,  N-aralkyl, 
and  N-ac}'l)  are  heated  to  a  high  temperature  with 
sulphur,  preferably  in  presence  of  benzidine, 
tolidine.  or  otlicr  .substance  havin^a  similar  action. 
The  yellow  sulphurised  dyestuUs  obtained  are 
distinguished  by  their  purity  of  shade  and  good 
fastness  to  chlorine. — F.  W.  A. 

Val  dyestuffs  of  the  anthracene  scries  ;   Preparation 

of .     >T.   K.ardos.     Gor.   Pat.   284,210.   May 

4,  1913.     Addition  to  Ger.  Pat.  275.220  (this  J.", 
1914,  827). 

In  place  of  anthracene-l-9-dicarboxylic  acid 
imide  or  its  halogen  substitution  products,  ace- 
anthrenequinoneoxime  or  it<s  halogen  substitution 
products  are  fused  with  alkali,  the  melt  dissolved 
in  water,  and  the  dyestuff  precipitated  by  treat- 
ment with  ail-  or  other  oxidising  agent.  Uydro- 
compouiuLs  of  the  vat  dyestuffs  described  iu  the 
mail!  patent  are  obtained. — F.  W.  A. 

Azo      dyestuffs ;      Mordant  ■ 


-      .„- ..-,      -       O.      Staehlin, 

Assignor  to  Farbw.  vorin.  MeL^ter,  Lucias,  und 
Briining,  Hoechst,  Germany.  U.S.  Pat. 
1,155,705,  Oct.  5,  1915.  Date  of  appl.,Oct.l, 1913. 

See  Addition  of  July  25,  1913,  to  Fr.  Pat.  361,649 
of  1905  ;  this  J.,   1914,   195. 

Calalytic  method  of  hydrogenation  [and  reductionl. 
Addition  to  Fr.  Pat.  458,033.     Sec  XX. 
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Wools  ;   Difference  in  iceight  between  raw  and  clean 

.     W.  S.  Lewis.     U.S.  Bureau  of  Standards 

J.  Franklin  Inst.,  1915,  180,  473. 

The  loss  in  weight  of  varioius  sorts  of  wool,  due  to 
removal  of  grease  and  dirt,  was  determined  by 
scouring  in  a  warm  solution  of  pure  olive-oU  soap, 
and  then  extracting  the  residual  grease  with  ether. 
The  results  oljtAlned  were  from  1 — 3%  higher  than 
those  of  ordinary  mill  practice.  Fori.y-nine 
fleeces  treated  in  this  manner  gave  losses  of  from 
19-5  to  54  %,  according  to  the  breed  of  sheep.  With 
South  Au.stralian  wools  the  greatest  difference  be- 
tween two  determinations  of  the  same  fleece  was 
3%.  calculated  on  the  basis  of  raw  wool  weight  ; 
for  New  Zealand  wools,  the  maximum  variation  was 
6  %.  The  difference  in  the  loss  of  weight  shown  by 
two  fleeces  of  the  same  nature  and  place  of  origin 
was  9-.5°,o  ;  similar  tests  upon  wools  from  13 
different  breeds  of  sheep  gave  a  mean  variation  of 
4-5%.— E.  H.  T. 

Sulphite  pulp  icaste  lyes  and  their  ulilisalion  [for 
the  produclion  of  alcohol].  W.  Kiby.  Chem.- 
Zeit.,  1915.  39,  212—214,  201—265,  284—285, 
307—308,  350—352. 

The  datji  iiublb>he<l  in  connection  with  the  manu- 
factuie  of  alcohol  in  Sweden  from  waste  sulphite 
lyes  by  the  processes  of  Wallin  and  Ekstrom  (this 
J.,  1910,  1052)  are  discu.ssed,  also  the  modifications 
more  recently  proposeil  by  Landmark  (this  J., 
1915,  275),  according  to  which  milk  Is  added,  and 
the  yeast  is  specially  acclimatised  to  the  sulphite 
lye.  Critical  reference  is  also  made  to  the  fuel 
processes  proposed  by  Strehlenert  and  Rinman 
(this  J.,  1913,  652  ;  1915,  274).  As  a  result,  the 
author  concludes  that  the  manufacture  of  alcohol 
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from  the  fermentable  sugars  of  the  lyes  must  iorm 
the  nucleus  of  any  successful  system  of  utilisation, 
and  that  the  recovery  of  other  useful  products,  such 
as  sulphurous  acid,  cell-pitch,  fodders,  fuek,  or 
products  of  destructive  distillation,  must  be  made 
subsidiar>'  to  that  object.  Taking  a  ratio  of  8 — 
10  parts  of  lye  to  1  of  cellulose,  the  fermentable 
sugars  are  at  a  concentration  of  about  10 — 15%, 
with  0-5%  of  unfermentable.  mainly  pentoses.  A 
higher  yield  than  88  Utres  of  100  %  alcohol  per  ton 
of  cellulose  from  the  sulphite  lyes  alone  is  hardly  to 
be  expected  ;  calculations  may  be  based  on  a  yield 
of  80  litres.  The  points  of  fundamental  import- 
ance in  the  treatment  are  the  following  : — The 
free  sulphurous  acid  in  the  lye  must  be  expelled  by 
heating,  pi-eferably  w-ith  recovery  for  re-use  in  the 
mill  ;  tills  operation  shoidd  be  combined  with  con- 
centration of  the  lye  to  about  two-thirds  of  its 
original  bulk  in  order  txj  economise  space  in  tlie 
distillery.  The  concentrated  lye  should  be  nearly 
neutralised  OTth  waste  lime  and  decanted  from  the 
sludge,  the  final  acidity  being  adjusted,  if  neces- 
sary bv  the  subsequent"  addition  of  sulphuric  acid, 
to  "the"  equivalent  of  0025%  H^SOj.  It  is  im- 
perative that  complete  attenuation  should  be 
effected  with  24  hours'  fermentation.  For  this, 
the  yeast  must  be  acclimatised  to  the  lye  and 
brought  into  the  most  active  condition  by  pre- 
paration according  to  the  principles  of  ure 
culture,  first  by  absolute  and  then  by  "  natural  " 
pitte  cijltivation.  Secondly,  attenuation  must  be 
stimulated  by  continuous  removal  of  the  carbon 
dioxide  and  "by  keeping  the  yeast  in  active  sus- 
pension, either  by  moderate  aeration  or  by 
mechanical  agitation.  Aeration  is  also  desirable 
in  the  preliminary  cultivation  which  immediately 
precedes  the  main  fermentation.  A  triple-effect 
evaporating  apparatus  is  described  in  which  the 
first  and  second  effects  are  used  for  concentrating 
the  Ive  and  the  last  effect  for  concentrating  the 
spent  wash  from  the  distillation  ;  the  vapour 
from  the  last  effect  is  utihsed  for  heating  the 
distillation  plant.  The  fermented  liquor  must  be 
distilled  in  a  combined  automatic  distilling  and 
rectifying  apparatuis  of  modern  design,  with 
maxirnuru  economy  of  heating-steam.  A  plant  of 
this  type  is  described,  capable  of  treating  15,430 
litres  of  wash  per  hour,  producing  rectified  spirit  of 
97%  strength  and  the  usual  by-products,  from 
washes  used  in  the  manufactvu-e  of  bakers'  yeast  by 
the  aeration  process,  no  richer  in  alcohol  than  the 
fermented  sulphite  liquor,  i.e.,  containing  0-77 — 
1-05%  by  vol.  This  plant  showed  a  consumption 
per  100  Utres  of  wash  of  14 — 15  kUos.  of  steam  when 
producing  rectified  sph'it  and  only  11-5  kilos,  wheu 
makinc  crude  spirit.  The  cost  of  manufacturing 
alcohol  from  sulphite  Ives  is  esthuated  at  10 — 15  s. 
per  hi.  of  1 00  %  alcohol.  The  spent  wash  may  be 
mixed,  after  further  evaporation,  with  the  Uino 
sludge  from  the  neutralisation  of  the  lye  and 
subjected  to  destructive  distillation,  or  may 
be  dried  for  the  manufacture  of  "  cell-pitch  "  or 
of  fodder  preparations,  the  presence  of  the  dead 
yeast  being  advantageous  for  this  purpose.  It  is 
calcidated  that  from  the  manufacture  of  500.000 
tons  of  sulphite  pulp  in  Germany,  400,000  hi.  of 
alcohol  could  be  produced  annually. — J.  F.  B. 

P.\TENTS. 

Degreasing  raw  and  treated  fibres  with  fat  solvents  ; 

Process  for .    C.  Netz  und  Co.,  and  F.  Koch. 

Ger.  Pat.  284,125,  Nov.  15,  1913. 

TiiE  current  of  gas  used  for  the  recovery  of 
any  solvent  remaining  in  the  material  is  treated 
with  water  to  obtain  a'definite  degree  of  humidity  ; 
the  condensed  water  may  be  used  for  this  purpose 
in  order  to  avoid  loss  of  the  solvent  suspended 
or  dissolved  in  it.  The  fibrous  material  is  placed 
on  superposed  hurdles  in  a  casing,  and  the  current 
of  gas  passes  downwards  through   the  layers  in 


succession.  Beneath  each  hurdle  are  heating 
elements  and  also  guide  plates  by  which  condensed 
liquid  is  conducted  away,  whilst  the  gas  is  made 
to  pass  close  to  the  heating  elements. — F.  W.  A, 


Cellulose  esters  ;    il anufaetiire  of  nmc  ■ 


Soc. 


Chim.  des  Usines  du  Rh6ne.  ancien.  Gilliard, 
P.  Monnet  et  Oartier,  Paris.  Eng.  Pat.  10,822, 
July  20,  1915.   Under  Int.  Conv.,  Aug.  4,  1914. 

In  the  manufacture  of  cellulose  esters  with  organic 
acids,  methylene  sulphate  (obtained,  e.g.,  hy  the 
action  of  fuming  sulphuric  acid  on  trioxjinethylene) 
is  employed  as  a  catalyst.  Example  :  100  grms. 
of  cotton  is  treated  with  610  grms.  of  acetic  acid, 
50  grms.  of  acetic  anhydride,  and  10  grms.  of 
methylene  sulphate  at  30°  C.  ;  250  grms.  of  acetic 
anhydride  is  added  and  the  reaction  allowed  to 
proceed  at  40"  C.  until  the  cotton  is  dissolved. 

—J.  P.  B. 

HydroccUulose     suitable    for     the    manufacture     of 

cellulose  esters;    Preparation   of .      L.   Paris 

and  G.  Picard.  Fr.  Pat.  474,404,  Nov.  29,  1913. 
The  esterification  (acetylation)  of  cellulose  on  a 
large  scale  is  difficult  to  control,  on  account  of 
the  necessity  for  hydrolysing  the  cellulose 
simultaneously.  The  difficulty  may  be  overcome 
by  employing  a  hydrocellulose  prepared  by 
the  action  of  sulphuric  acid  (45°  to  50' B.,  sp.gr. 
1-453 — 1-53)  on  cotton  in  the  cold,  E.Tcumple.— 
50  grms.  of  bleached  carded  cotton  is  soaked  for 
four  hours  in  2-5  kilos,  of  sulphuric  acid  of  47°  B. 
(sp.gr.  1-480,  containing  57-83%  Hs-SOj).  It  is 
then  wTung  out,  washed  successively  with  several 
changes  of  water,  dilute  sodium  carbonate  solution, 
and  finaUy  two  more  changes  of  water.  The 
product  is  dried  at  100°  C.  It  requires  less  catalyst 
in  acetylation  than  unchanged  cellulose. — F.  Sp. 

Viscose  threads  ;   Precipitatitig  bath  for  the  prepara- 
tion of .   Soc.  Anon,  des  Celluloses  Planchon. 

Fr.  Pat.  474,727,  Dec.  19,  1913. 

The  double  sulphite  of  ammonium  and  sodfum, 
e.g.,  a  solution  of  sodium  bisulphite  neutralised 
by  ammonia  and  cooled,  is  used  in  the  form  of  a 
saturated  solution  both  as  a  coagulating  and  a 
decomposing  bath  for  the  preparation  of  threads 
and  films  from  viscose.  At  30" — 40"  C.  it  may  be 
used  as  a  precipitating  bath,  and  loses  practically 
no  ammonia  if  kept  slightly  acid  with  excess  of 
sodium  bisidphite.  At  80°  to  90°  C.  it  transforms 
cellulose  xanthate  into  cellulose  hydrate  in  about 
halt  an  hour,  and  also  removes  sulphur  and 
alkali  polysulphides  from  the  threads.  The 
ammonia  may  he  recovered  from  the  spent  bath 
by  distillation  with  lime. — P.  Sp. 

Viscose  ;    Preparation  of  a  saline  solution  of . 

Soc.  Anon.  Sole  de  Saint -Chamond.  Fr.  Pat. 
474,777,  Dec.  20,   1913. 

A  SALINE  viscose  solution  is  prepared  by  dis.solving 
cellulose  xanthate  in  a  solution  of  acid  salts  in 
water.  Preferably  salts  of  weak  acids  are  used, 
e.g.,  sodium  bisulphite,  sodium  bicarbonate,  or 
disodium  phosphate,  in  the  proportion  of  10  to  15 
kilos..  8  to  12  kUos..  and  13 — 20  kUos.  respectively 
to  100  kilos,  of  ceUidose.  The  viscose  solution 
thus  obtained  contains  no  free  alkali,  but  a  certain 
proportion  of  alkaline  salts  derived  from  the  acid 
salts  employed  ;  the  viscose  is  in  a  condition 
approximating  to  neutral  xanthate.  It  requires 
less   coagulant  than  the  usual  alkaline  solution. 

— F.  Sp. 

Wood    pulp  ;     Process    of   bleachi>ig    ground . 

E.  P.  Foley,  Thorold,  Ont.,  Canada.  U.S.  Pat. 
l,154,851,Sep.28,1915.  Date  of  appl.,  Apr.  19,1915. 

The   pulp   is   formed   into   a   thin   sheet,    pressed 


Vol  IXXIV.,  No.  21.)      Cl.    VI.— BLEACHING;    DYEING;    PRINTING;    FINISHING. 


1087 


between  rolls,  and  wound  up  on  tho  upper  pre.ss-roU, 
while  a  thin  lUm  of  "  bloadi "  is  anpliod  to  the 
pulp  as  it  is  being  wound  on  the  roll. — J.  P.  B. 

Wood    sulphite    plants ;     Process    of   Ireatiyig    6;/- 

proihiH    /I'l/uors   from [to    produce    alcohol]. 

C.     Man  hand.     Portland,     Oref;.  U.S.     I'at. 

l,lo.5,2oti,Sep.28,1915.Dateof  appl.,Mar.24,1915. 

SuLPEruRic  a<id  is  added  to  the  wa.ste  sulphite 
liquor  and  the  major  portion  of  tho  sulphur  dioxide 
recovered  while  evaporating  tho  liquor  vinder 
vacuum.  The  remaining  traces  of  sulphurous 
acid  are  oxidised,  e.g..  by  the  addition  of  a 
"  peroxide  material,"  the  acidity  of  tho  liquid  is 
neutralised  by  lime,  and  the  clear  liquid  decanted 
after  settling  and  fermented  to  produce  alcohol. 

—J.  F.  B. 

Paper-machuie  [cottch  rolls].  L.  J.  Deane  and  M.  f. 
Wingate,  M  illinockot.  Me.  U.S.  Pat.  1,155,219, 
Sept.  2«,  1915.     Date  of  appl.,  Apr.  26,  1915. 

The  couch-roll  has  open-work  end  walls  and 
apertures  in  it«  cylindrical  shell,  and  is  covered 
with  a  water-absorbent  jacket,  which  is  continued 
inwards  around  tho  outer  edge  portions  of  the  end 
walls.  A  flush  pipe  is  arranged  to  discharge 
fluid  into  the  shell  through  one  of  the  open  end 
waUs,  in  order  to  remove  deposits  accumulating 
between  the  jacket  and  the  shell. — J.  F.  B. 

Shingle  ;      WetUher    and    flume    resistant and 

method  of  making  same.  S.  R.  Church,  Brooklyn, 
N.Y.,  Assignor  to  Barrett  Manufacturing  Co., 
New  York.  U.S.  Pat.  1,155,130,  Sept.  28,  1915. 
Date  of  appl.,  Juno  l(t,  1915. 

Fibrous  materials  are  treated  with  a  composition 
comprising  an  incombustible  waxy  body  and  a 
combustible  waxy  lx)dy,  which  serves  as  a  non- 
volatile solvent  of  tho  former,  with  or  without  a 
volatile  solvent  for  both.  A  suitable  combination 
consists  of  hexachloronaphtlialene  with  wax 
tailings. — J.  F.  B. 

Palp  for  making  paper  and  like  materials  ;   Process 

for    treating .         H.     .iVrledter,     Frodsham. 

U.S.  Pat.  1,153,883,  Sept.  21,  1915.  Date  of 
appl.,  July  25,   1910. 

Sek  Ft.  Pat.  418,584  of  1910  ;   this  J.,  1911,  80. 

Sugar-cane    [bagasse] ;     Process    of    treating 

[for  paper-making].  T.  Lee,  Dedham,  Mass., 
Assignor  to  United  Fruit  Co.,  Boston,  Mass. 
U.S.  Pat.  1,155,741,  Oct.  5,  1915.  Date  of 
appl.,  Sept.  16,  1913. 

Ske  Eng.  Pat.  17,834  of  1914  ;    tlii-^  J.,  1915,  606. 

Manufacture  of  a  toaterproofing  and  insulating 
agent  [from  coal  tor].    Pr.  Pat.  474,929.    See  III. 

Preparation  of  a  tanning  ejrtracl  from  waste  sulphite- 
cellulose  liq^iors.     Fr.  Pat.  474,336.     See  XV. 

Preparation  of  organic  acid  anhydrides,  of  corre- 
.fponding  neuj  iruluatrial  products,  and  their 
technical  application.   Pr.  Pat.  474,828.   See  XX. 

Manufacture  of  an  explosive  from  liquid  air  and 
carbon  [from  waste  sulphite-cellulose  lye].  Pr. 
Pat.  474,819.     See  XXII. 


VI.— BLEACfflNG  ;  DYEING  ;   PRINTING  ; 
FINISHING. 

Mercerised   coUon  ;     Itivestigations    on  - 


W. 

Harrison.      J.   Soc.   Dyers  and   Col.,    1915,   31, 
198—203. 

The  products  obtained   by  the  action  of  caustic 


soda  on  cotton  are  most  probably  adsorption  com- 
pounds, but  as  changes  in  the  physical  state  of  the 
fibre  are  produced  by  certain  concentrations 
of  caustic  soda,  the  ordinary  adsorption  formula 
will  not  bo  followed.  Tho  nature  of  tho  change 
produccil  in  cotton  by  the  mercerisation  process 
has  been  investigated  by  means  of  tlio  reactions 
with  iodine.  Mercerised  cotton  contains  cellulose 
in  a  higher  degree  of  dispersion  than  in  ordinary 
cotton.  The  shrinking  and  untwisting  of  the 
cotton  fibres  during  morcerisation  are  due  to 
strains  within  the  fibre  acting  when  tJie  cotton 
has  been  softened  by  the  caustic  soda.  The 
autlior's  results  do  not  agree  with  the  theory 
of  IlUbner  and  Pope  (this  J.,  1901,  23,  410),  the 
lustre  of  mercerLsed  fibres  being  due  mainly  to 
their  smooth  surface  in  comparison  with  fibres 
unmercerised  and  mercerised  without  tension ; 
the  section  of  all  fibres  is  found  to  have  an  influence 
on  the  lustre,  particularly  if  such  fibres  have 
smooth  surfaces.  The  lustro  of  beetle  finish  is 
explained  by  surface  reflection,  and  the  lustre  of 
a  Schreiner  finish  is  due  to  fine  parallel  lines,  the 
cause  of  lustre  differing  in  both  cases  from  that  to 
which  the  lustre  of  mercerised  cotton  and  artificial 
silk  is  due. — F.  W.  A. 


Acid   dyebaih ;     Mechanism   of  the 


.     IV.   M. 

Fort  and  E.  Pearson.  J.  Soc.  Dyers  and  Col.. 
1915,  31,  222—224. 

The  absorption  of  an  acid  dyestufl  (Crystal 
Scarlet)  by  wool  is  caused  by  the  addition  of 
hydrochloric  acid  to  the  dye-bath  in  the  same 
manner  as  previously  found  tor  sulphuric  acid 
(tliis  J.,  1915,  488).  The  wool  used  wa-s  prepared 
specially  from  selected  merino  by  dry-combing ; 
in  the  scouring  and  back-washing  no  alkali  was 
used,  and  the  soap  employed  was  neutral ;  the 
product  was  a  very  white  fibre,  the  dyeing  and 
acid-absorptive  properties  of  which  had  not  been 
increased  by  alkaline  action. — P.  W.  A. 

Nitrate  discharges  ;    Processes  involving .     M. 

Freiberger.  Farber-Zeit.,  1915,  26,  41 — 46, 
57—60,  77—81,  93—96,  103—105.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  344.  (See  also  this  J., 
1913,  696.) 

In  discharging  with  nitrosylsulphuric  acid,  the 
process  is  carried  out  in  an  acid-proof  tank,  and 
is  followed  by  washing  and  treatment  with  dilute 
alkali  or  a  chromate  bath.  A  mixture  of  nitrate 
and  nitrite  Ls  incorporated  with  tho  discharge  ;  in 
addition  to  the  sodium  salts,  zinc  nitrate  and  lead 
nitrate  have  been  used,  the  latter  developing  to  a 
chrome  yellow  on  immersion  in  a  chromate  bath. 
The  following  giv^es  a  white  dischargo  on  deep 
indigo  goods  :  30  grms.  wheat  flour,  15  grms. 
wheat  starch,  240  grms.  water,  6  grms.  oil, 
30  grms.  tragacanth  water,  280  grms.  sodium 
nitrate,  50  grms.  dextrin  solution,  50  grms.  gum 
water,  220  grms.  barium  sulphate  paste,  80  grms. 
sodium  nitrite. — P.  W.  A. 

Fixing  of  vat  dyestuffs  by  steaming.  G.  Tagliani. 
Fiirber-Zeit.,  1915,  26,  73.  Z.  angew.  Chem., 
1915,  28,  Ref.,  343. 

TiiK  fixing  of  vat  dyestuffs  by  steaming  depends 
on  the  physical  condition  of  the  material  and 
the  manner  in  which  the  dyestuffs  have  been 
printed.  If  the  material  is  prepared  with  a 
suitable  slightly  hygroscopic  solution,  such  as  a 
solution  of  maltodextrin  or  starch-sjTup,  and  is 
then  printed  with  a  vat  dye^tuff  mixed  with 
hydrosulphite  and  alkali,  reduction  occurs  on 
steaming  and  the  dyestuffi  is  fixed.  More  intense 
and  brighter  shades  are  produced  than  is  the  case 
if  the  preparation  of  the  material  is  omitted. 

—P.  W.  A. 
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Patents. 
Mixtures  of  harates  containing  active  oxygen. 
Processes  of  bleaching.  F.  L.  Schmidt,  Char- 
lottenbui'g,  Germany,  Assignor  to  The  Roessler 
and  Has-slacher  Chemical  Co.  U.S.  Pats. 
1,155,101  to  1,155,104,  Sept.  28,  1915.  Dates  of 
appl.,  Jan.  25,  1910,  Jan.  9,  1911,  May  7,  and 
May  7,  1914. 

See  Eng.  Pat.  475  of  1910  ;  this  J.,  1910,  816. 
Separate  claim  is  made  for  washing  and  bleaching 
fibres  by  means  of  a  perborate  in  presence  of  a 
soluble  inorganic  compound  of  an  allcalino  earth 
metal  or  of  magnesium  in  less  than  an  equivalent 
proportion,  or  in  presence  of  a  soluble  inorganic 
compound  of  zinc  in  less  than  a  molecular  pro- 
portion. 

Textile    fibres    with    liquids ;     Apparatus    for    the 

treatment  of .     J.  Hirschberger,  Jersey  City, 

N.J.     U.S.    Pat.     1,154,631,    Sept.    28,     1915. 
Date  of  appl.,  Dec.   10,   1910. 

A  KiER  is  fitted  with  a  per- 
forated false  bottom,  C,  for 
holding  textile  fabrics,  and 
contains  a  non-perforated  closed 
conical  receptacle,  B,  by  which 
the  interior  area  of  the  lower 
part  of  the  kier  is  diminished 
from  above  downwards.  The 
liquid,  admitted  at  D,  thoroughly 
penetrates  the  fabric  without 
entangling  it,  and  is  removed 
through  E.— F.  W.  A. 


Electro-nielallic  dyeing  ;   Process  of  - 


and  J.  L.  Bechetoille. 
1914. 


Fr.  Pat.  475,019,  Jan.  13, 


The  metal  is  deposited  electrolytically.  e.g.,  gold 
on  artificial  silk  from  the  double  cyanide  solution, 
and  fixed  by  means  of  formaldehyde. — F.  W.  A. 

Mordant  dyestuffs  insoluhle  in  water  ;    Process  for 

dyeing  with .     R.  Wedekind  und  Co.     Ger. 

Pat.  283,716,  Dec.  24.  1912.  Addition  to  Ger. 
Pat.   275,570    (see   Fr.   Pat.   451,533  ;    this  J., 

1913,  598). 

Instead  of  oiling  and  mordanting  the  goods  before 
treatment  with  insoluble  mordant  dyestuffs,  the 
mordant  or  oil  and  mordant  are  added  directly  to 
the  padding  mixture.  Unstable  lakes  are  pro- 
duced in  the  cold,  which  are  fixed  by  steaming  or 
boiling  with  water.  Deep,  level,  and  fast  shades 
are  obtained  by  drying  unoiled  goods  for  some  time 
at  60° — 70°  C.  before  developing. — F.  W.  A. 

Drying  of  printed  goods.  Soc.  Alsacienne  des  Con- 
structions M(5camques.     Fr.  Pat.  474.877,  July  8, 

1914.  .        J'    . 

Printed  goods  are  submitted  to  a  preliminary 
drying  in  a  stretching  machine  before  introduction 
into  the  drying  stoves. — F.  W.  A. 

[Textile]  materials  ;    Machine  for  treating with 

a  liquid.  F.  Schubert,  Hamburg,  Germany. 
U.S.  Pat.  1,154,440,  Sept.  21,  1915.  Date  of 
appl.,  Mar.  5,  1913. 

See  Eng.  Pat.  4569  of  1913  ;  this  J.,  1913,  908. 

Dyeing  machine.  J.  T.  Psarski,  Assignor  to  The 
Psarski  Dyeing  Machine  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,155,438.  Oct.  5,  1915.  Date  of 
appl.,  Feb.  28,   1910. 

See  Fr.  Pat.  416,806  of  1910  ;  this  J.,  1910,  1373. 

Manufacture  of  a  waterproofing  and  insulating  agent 
[from  coal  tar].     I<Y.  Pat.  474,929.     See  III. 


VII.— ACIDS ;  ALKAUS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Decomposition  polentiaU  of  fused  alkali  hydro.ridi's. 
B.  Neumann  and  E.  Bergve.  Z.  fllektrochem., 
1915,  21,  143—152. 

The  authors  discuss  the  indirect  methods  of  deter- 
mining the  voltage  necessary  to  decompose  the- 
various  alkali  and  alkaline-earth  hydroxides,  and 
state  that  the  figures  thus  obtaiaed,  namely,  2-7 
volts  for  sodium  hydroxide,  and  31  volts  for 
potPvSsium  hydroxide,  are  of  questionable  value. 
The  method  of  direct  estimation  consists  in  passing 
carefully  measured  currents  through  the  absolutely 
dry  hydroxide,  fused  at  a  definite  temperature, 
using  nickel  electrodes  of  2-5  mm.  diameter  and 
measuring  the  voltage  by  a  mlllivoltmeter.  The 
results  are  tabulated  and  plotted  on  charts,  the 
values  for  sodium  hydroxide  being  2-2  volts  at 
340°  C,  205  at  390°  C,  1-87  at  450°  C,  1-0  at 
543°  C,  and  1-32  volts  at  640°  C.  ;  the  average 
temperature  coefficient  is  2-95xl0~3.  Similar 
results  are  given  for  potassium  hydroxide,  mole- 
cular mixtures  of  sodium  and  potassiu:n  hydroxides 
in  the  air,  potassium  hydroxide  in  an  atmosphere 
of  nitrogen,  mixed  sodium  and  potassium  hydrox- 
ides in  nitrogen,  and  lithium  hydroxide. — W.  G.  C. 

Decomposition  potentials  of  fused  alkali  halides  and 
alkaline-earth  chlorides.  B.  Neumann  and  E. 
Bergve.     Z.  Elcktrochem.,  1915,  21,  152—100. 

The  method  used  was  similar  to  that  described  in 
tlie  preceding  abstract,  but  carbon  electrodes  were 
emplojcd.  Direct  determinations  of  the  decom- 
position potentials  of  sodium,  litliium,  and  pot-as- 
siuui  halides  are  given,  and  the  results  are  tabu- 
lated.    The  following  table  sums  up  the  results. 


Com- 
pound. 


'  Pot«nti;tI. 
volts. 


Temp, 
coeff. 


LiCI 

NaCl 
KCl 
NaBr 
K  Bl- 


iss XlO-s 

IWxlO-' 

2-8        1   1 -.Six  10"= 

2  43      |l-J85xlO-» 

2-6         1- 165x10-^ 


Com- 

Potential, 

pound. 

volts. 

Nal 

205 

KI 

2-2 

CaCl. 

2-85 

.SrCli 

30 

BaCla 

305 

Temp, 
coeff. 


l-48xl0-» 

1-48  X  10" 

0-685  xlO-» 

0-715  xlO-» 


— W.  G.  C. 

Ammonia  equilibrium  at  the  ordinary  pressure. 
Incestigations  oil  aiiinioiiin.  III.  F.  Haberamt 
A.  Maschke.  Z.  Elektrochem.,  1915,  21,  128— 
130. 

Amixtuee  of  one  part  of  nitrogen  with  three  parts 
of  hydrogen  was  dried  with  sulphuric  acid  and 
freed  from  carbon  dioxide  by  soda  lime  or  barium 
hydroxide.  This  mixture  was  passed  over  a 
catalyst  in  a  glazed  porcelain  tube  heated  electri- 
cally, and  then  into  a  known  amount  of  standard 
acid  free  from  ammonia,  and  the  unabsorbed  gas 
passed  into  a  caUbrated  burette.  The  catalyst 
used  was  palladium  or  iron  asbestos,  or  uranium 
carbide,  which  becomes  converted  to  a  nitride 
and  is  very  active.  The  catalyst  was  placed 
in  the  porcelain  tube  so  that  no  trace  touched 
the  cool  outlet  end  of  the  tube  ;  rubber  was 
excluded.  The  temperatures  were  taken  by 
a  thermocouple  calibrated  against  the  melting 
points  of  gold,  antimony,  and  sulphur.  Particulars 
of  experiments  at  1100°.  1000°,  850°,  700°,  and 
600°  (■.  are  given.     The  values  of  the  equilibrium 


constant 


r'xHj 


vL- 


found  were:  1100°C.,0-92  >'10"*: 


1000°C.,  1-39X10--1;    850°  C.  2-71  x  10"*;  700"  (' 
6-57x10-*;   and  600°  C,   13-8  x  10"*.— W.  G.  C. 
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J'otaah  from  felspar  :   Im-esHyatiun  of  the  exlraclion 

"I .     K.   II.   Qiiimi.'v.     Cliciii'.   Niws,   1915. 

112,  189—101.     (Sec  als;)  U.S.  J'at.  1,125,007  of 
1915  ;  this  J.,   1915,  229.) 

Mkt.mij?  are  pivon  of  lahonitory  f\pcriinents  in 
M'hirli  orfl\oolasp  felspar  eiiiitaiiiin^  9(i2"i,K,0  was 
lieatod  with  various  roagents  with  thrt  object  of 
producing  solulile  .salts  of  jiotassiiiin.  Heating 
with  raleium  fluoride  and  suipluirie  arid  op  with 
phoRjdiato  rock  and  sulphurie  arid  did  not  give 
sjvtisf.-u'fory  results,  the  percentatje  of  tlie  total 
pota.sli  renderoil  .soluhlo  beini;  only  '^~  and  21 — 22 
nspeelively.  By  hcatins  to  peilness  wilh  2  parts 
of  gypsum  for  Ihour.  27-l"„  of  (he  total  potash 
was  renilered  soluble,  wliilst  wit  h  S  parts  of  Rvpsum, 
98%  of  the  total  potash  was  ren<lered  soluble  after 
2  hours.  An  extraction  of  Sllio,,  of  the  total 
potash  was  obtained  by  heatiiii,'  wilh  1-2  parts  of 
salt  and  excess  of  sulphuric  acid  for  I  'i  hours  to 
redness-,  and  then  for  20  niius.  over  a  blast  llamc ; 
and  an  extraction  of  82",,  l)y  heating  with  1  part 
of  salt  and  excess  of  sulphuric  acid  for  2  hours  at 
about  1200°  C— W.  E.  F.  P. 

.Siilijhurous    acid    in     sidphilcs     tind    hisidphiles ; 

Delemii nation    of .        K.    Kneiht    and    E. 

Hibbert.      J.    .Soc.    Dver.<   and    Col..    1915,    31, 
209—210. 

SULPHITK-S  may  be  analj.sed  by  addition  to  an 
excess  of  iV/10  bicliromate  made  alkaline  with 
excess  of  caustic  soda,  and  jrradually  acidifying 
the  mixture  with  sidphuric  acid,  wlien  tlio  following 
reaction   occurs  : 

2(.'rO  J  +3.SO,  -i  :'.IIiO  ..  f'r.O,  +  3H„SO,. 
The  excess  of  chromic  acid  is  then  determined  by 
means  of  titanoiis  chloride.     The  results  obtained 
a^ree  with  those  obtained  bv  the  iodine  method  of 
(iiles  and  Shearer  (this  J.,  1884.  197  ;    1885,  303). 

— F.  W.  A. 

below 

.  and  H.  E. 

Mcrwin.    J.  Wash.  Acad.  Si  i.,  1015,  5,  503 — 509. 

Ak.^C.onite  is  rapidly  transformed  into  calcite 
at  470°  C,  and  hence,  if  it  is  a  meta-stable 
form  at  all  temperatures,  its  dissociation 
j)re.ssarc  should  be  measin'ably  higher  than 
that  of  the  calcite  below  470°  C.  Preliminary 
experiments  showed  that  araponile  was  com- 
pletely converted  into  calcite  by  heating 
with  lime  at  425"  C,  wliereas  no  conversion 
occurred  at  400°  C.  Jleasurenients  were  also  made 
on  the  two  forins  in  a  vacuum  furnace  at  100°  C, 
but  without  definite  result,  owiny  i)robably  to  the 
slow  r.atc  of  dissociation  of  tli-'  dry  materials, 
whether  lieated  alone  or  in  the  presence  of  lime  or 
ferric  oxide.  The  di.s.sociation  pressures  observed 
at  400°  C.  were  of  the  order  of  magnitude  of  0003 
to  0-009  mm.  ;  and  at  425  ('.  .aragonite  was  com- 
I>letely  transformed  into  calcite  within  an  hour. 
I'ure  lime  «as  obtained  in  two  forins,  one  porous 
(probably  amorphous),  residting  fioin  di.ssociation 
of  calcium  c.arltonate  at  a  low-red  heat  ;  and  the 
other  crystalline  (cubic),  produced  by  healing  the 
j)orous  variety  for  a  considerable  time  at  liigher 
temperatures.  The  latter  has  a  refractive  index 
of  1-.83,  forms  directly  from  silicate  melts  or  from 
fused  calcium  nitrate,  and  is  tliir  stable  form  at 
high  temperatures  ;  it  ai)pcai-s  to  have  an  inversion 
point  between  400°  and  430-  ('.,  and  combines  very 
slowly  with  dry  carbon  dioxide.  The  porous 
variety  combines  very  readily  with  dry  carbon 
dioxide,  the  resulting  compoimd  dissociating 
rapidly  with  rising  temperature. — \V.  E.  F.  P. 

Oxidation  and  reduction  irilhoiit  the  addition  of 
acid.  J.  The  reaction  betirecn  ferrous  sulphate 
and  potassium  tjichromatc.  M.  5Jeidle  and  J.  C 
Witt.  J.  Amer.  Chem.  Soc,  1915,  37,  2360—2368. 

Feiirous  iron  is  oxidised  by  potassium  bichromate 


Culeiuin    carbonate ;      Dissoriatiun.    of  — 
500°  C.  R.  B.  Sosman,  J.  (,'.  Hostetter,  i 


in  neutral  solution,  but  a  larger  amount  of  bichrom- 
ate than  the  theoretical  is  required  to  complete 
the  oxidation,  this  excess  varying  according  to 
the  dilution  of  the  ferrous  solution  employed. 
By  stopping  the  reaction  at  definite  periods  by 
adding  ammonia  solution  and  titrating  the 
bicJu'omato  remaining,  after  filtering  ofl  the  pre- 
cipitated iron  and  clvromium  hydroxides,  it  was 
shown  that  the  oxidation  was  almost  instantaneous 
except  in  very  dilute  solutions.  Preliminary 
experiments  indicated  that  ferrous  iron  was  com- 
pletely precipitated  by  ammonia,  provided  tliat  no 
ammoniiun  salts  were  present,  that  the  concentra- 
tion was  suliicicntly  low,  and  that  tlie  solution  was 
boiled  before  fdtration.  The  order  of  the  reaction 
with  the  bicliromate  was  higher  than  the  fourth, 
and  the  products  were  potassium,  chromium,  and 
ferric  sulpliates,  togetlior  with  colloidal  liydrated 
oxides  of  iron  and  clu'omium  wliich  adsorb  a  large 
C£uantity  of  ferric  sulphate  and  smaller  quantities 
of  tlie  otlior  two  svdphates.  The  qua.ntitative 
results  agree  with  the  equation  : — ■ 

3K„Cr.,0, -f-18FeS0, -f  (.r +  62/)H„0  =3K.S0, + 
Cr^O  ,..tU  ,0  T  2Cr  ,(S0. ) ,  ;  3Fe  .(SO/) ,  -]-  GFe'^O  ,.yll  fi. 

— G.  F.  M. 

Ferric     and     aluminium     hydroxides;      Effect     of 

ammonium   chloride   upon durinij    U/nition. 

H.  W.  Daudt.  J.  Ind.  Eng.  Chem.,  1915,  7, 
847—848. 
ExPERiJTENT.s  in  which  precipitates  of  ferric 
hydroxide  and  aluminium  hydroxide  were  washed 
with  ammonium  cliloride  solutions  of  1  %,  5  %, 
and  10%  concentration  respectively,  showed  that 
with  5  %  and  10  %  solutions  there  was  a  slight  loss 
of  iron  in  the  subsequent  ignition,  but  none  when 
1  %  ammonium  chloride  solution  was  used  ;  there 
was  no  loss  of  aluminium  even  wlien  5  °;,  ammonium 
chloride  solution  was  used.  In  ordinary  analytical 
practice  it  is  not  necessary  to  wasli  the  liydroxide 
precipitate  free  from  ammonium  chloride,  because 
the  concentration  will  never  be  as  liigh  as  1%. 
Small  quantities  of  ammonium  chloride  in  the 
washing  water  facilitate  tlie  filtration.  Satisfactory 
filtration  of  aluminium  hydroxide  can  be  attainei 
by  precipitating  in  a  boiling  solution,  boUlng  for 
J  min.,  and  then  immediately  transferruig  to  the 
filter.- A.  S. 

Uydroijcn  peroxide  in  aqueous  solution  ;      Thermal 

decomposition  of .  W.  Clayton.  Faraday  Soc, 

Oct.  19,  1915.    [Advance  proof.]    8  pages. 

The  chief  factor  affecting  the  rate  of  thermal 
decomposition  of  aqueous  solutions  of  hydrogen 
peroxide  is  the  degree  of  purity  of  tlie  water.  The 
hydrogen  and  hydroxyl  ions  of  the  solvent  do  not 
exercise  any  appreciable  influence,  nor  do  factors 
such  as  volatility  or  stirring,  but  traces  of  colloidal 
organic  matter  have  a  very  pronounced  accelerating 
effect  on  the  rat«  of  decomposition.  The  rate  of 
decomposition  using  the  purest  water  oljtainable 
was  one-tenth  of  the  rate  using  conductivity  water 
(conductivity  l-l  gemmho)  and  one-fiftieth  of  the 
rate  using  tap  water.  The  failure  of  previous 
workers  to  recognise  the  importance  of  the  purity 
of  the  solvent  throws  doubt  on  previously 
recorded  results,  so  that  it  is  still  an  open  question 
as  to  whether  the  surface  of  the  containing  vessel 
has  any  effect  on  the  rate  of  decomposition  of 
hydrogen  peroxide  solutions. — T.  C. 

Catalytic  influence  of  the  walls  of  the  containing 
vessel  [on  the  decomposition  of  hydroijen  peroxide], 
O.  von  Elissafoff'.  Z.  Elektrochem.,  1915,  21, 
352—350. 

It  is  known  that  decomposition  of  hydrogen 
peroxide  takes  place  in  contact  with  the  glass  walls 
of  the  containing  vessel,  and  in  order  to  study  the 
effect  of  larger  surfaces  of  solid  materials,  experi- 
ments were  made  with  glass  wool  and  sand.     The 
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rate  of  decomposition  of  the  hydrogen  peroxide 
was  found  to  be  from  twice  to  six  times  greater  in 
presence  of  glass  wool  or  sand.  Wlien  a  copper  or 
mangane.^e  salt  was  added  in  addition  to  the  glass 
wool,  the  accelerating  effect  on  the  decomposition 
was  considerably  greater  than  the  sum  of  the 
effects  of  the  glass  wool  and  the  metallic  salt 
separately.  This  is  considered  to  be  due  to  the 
reaction  taking  place  at  the  surface  of  the  glass 
wool,  where  the  concentration  of  the  metallic  salt  is 
increa-sed  owing  to  adsorption  ;  and  in  agreement 
with  this  if  was  found  that  the  velocity  constants  of 
decomposition  of  hydrogen  peroxide  in  presence  of 
glass  wool  and  copper  sulphate  are  proportional 
to  the  quantities  of  copper  sulphate  adsorbed  by 
the  gla-ss  wool. — A.  S. 


Hydronen     and    oxygen;      Actuation    of - 


.by 
plativum.  J.  Eggert.  Z.  Elektrochem.,  1915. 
21,  349—352. 

Experiments  on  the  reduction  of  ferric  salt  solu- 
tions by  hydi-ogen  and  the  oxidation  of  ferrous 
salt  solutionis  by  oxygen  in  presence  of  platinised 
platinum  gauze  are  described.  It  was  found 
previously  (Z.  Elektrochem.,  1914,  20,  370)  that 
the  Diaximun)  effect  is  obtained  when  the  platinised 
platinum  is  alternately  in  contact  with  the  gas 
and  with  the  solution.  This  is  now  shown  to  lie 
due  not  to  alternate  occlusion  alid  discharge  of  the 
gas,  but  to  a  continuous  contact  action  of  the 
platinum  on  the  reaction  between  the  gas  and  the 
thin  layer  of  solution  adliering  to  the  platinum. 
Hydrogen  is  capable  of  diflusing  in  platinised 
platinum  and  thus  of  exerting  chemical  action  at  a 
place  difi'erent  from  that  at  which  it  was  occluded. 
At  pressiu-es  between  0-25  and  4  atmospheres 
the  activation  of  hydrogen  and  oxygen  by  platin- 
ised platinum  is  in  accord  with  Henry's  law,  i.e., 
the  voh;me  of  gas  absorbed  by  the  platinum  is 
proportif  nal  to  the  pressure.  Electrolytically 
deposited  platinum  and  palladium  have  approxi- 
mately the  same  catalytic  activity,  but  colloidal 
.solutions  of  these  metals  are  much  more  active 
owing  to  their  greater  surface. — A.  S. 

Nitrogen  ;  Electrical  activalion  of  - 


A.  Koenig. 
Z.  Elektrochem.,  1915,  21,  267—286. 

Active  nitrogen  is  produced  in  flames,  explosions, 
and  electrical  discharges.  Strutt  (this  J.,  1911, 
638)  considers  that  the  after-glow  of  a  Geissler 
tube  with  nitrogen  under  low  pressxu'e  is  due  to 
the  spontaneous  re-combination  of  monoatomic 
active  nitrogen  to  the  inactive  molecule,  and  that 
increase  in  pressure  accelerates  the  inactivation 
of  the  nitrogen.  The  spectrum  of  the  after-glow 
is  similar  to  that  of  ordinary  nitrogen,  showing 
that  the  active  nitrogen  of  Strutt  is  not  free  fi-oru 
ordinary  nitrogen.  Experiments  with  specially 
pure  nitrogen  showed  that  the  production  of  after- 
glow is  not  due  to  impurities  (oxygen,  nitric 
oxide)  but  is  a  reaction  of  elementary  nitrogen. 
This  eiTect  is  unfavourably  influenced  by  traces 
of  met-allic  vapour  or  dust,  owing  to  the  formation 
of  nitridas  as  well  as  the  catalytic  hindrance  of 
the  activation  of  the  nitrogen,  and  this  difficulty  is 
removed  by  traces  of  oxygen  which  oxidise  the 
metal.  Active  nitrogen  reacts  with  ethylene, 
acetylene,  pentane,  nitric  oxide,  and  metals,  but 
not  with  hydrogen,  methane,  water  vapour, 
oxygen,  or  ozone.  Pure  oxygen  shows  a  faint 
after-glow  under  reduced  pressure,  and  the  gas 
thus  obtained  combines  with  active  nitrogen  to 
form  nitric  oxide.  This  is  the  first  proof  of  the 
formation  of  a  compound  of  nitrogen  and  oxygen 
at  low  temperatures. — W.  G.  C. 

Selenium  in  sulphur  ;   Determination  of .     W. 

Smith.     J.  Ind.  Eng.  Chem.,  1915,  7,  849—850. 
The  method  is  based  on  the  fact  that  the  bromides 


of  sulphm*  and  selenium  are  decomposed  by  excess 
of  cold  water,  according  to  the  equations  : 

2S2Br2-F3n20=H2S03-|-3S-F4HBr; 

SeBrj  -fSHjO  =H2SeO,  -f  4HBr, 
and  that  the  decomposition  of  the  selenium  com- 
pound is  very  rapid  compared  with  that  of  the 
sulphur  compound.  The  selenous  acid,  with  any 
selenic  acid  produced  by  oxidation,  is  subsequently 
decomposed  with  hydriodic  acid,  with  separation 
of  iodine  and  selenium.  50  grms.  of  the  finely- 
ground  svdphur  is  treated  with  somewhat  more 
than  50  c.c.  of  bromine  and  after  15  mins.  the 
product  is  shaken  vigorously  for  1  min.  with  40  c.c. 
of  bromine  water  in  a  separating  funnel.  The 
aqueous  solution  is  poured  through  a  wetted 
filter  paper,  and  the  residual  sulphur  bromide 
shaken  four  times  in  succession  with  2  c.c.  of 
bromine  and  40  c.c.  of  bromine  water,  the  final 
extract  being  kept  separate.  If  sulphur  should 
separate,  a  larger  proportion  of  bromine  is  added. 
The  combined  extracts,  with  the  exception  of  the 
last,  are  boiled  tiU  clear,  free  bromine  is  removed 
by  adding  potassium  metabisulphite  or  sulphite, 
the  solution  diluted  to  250  c.c,  treated  with  15  c.c. 
of  hydrochloric  acid  and  5  gruLS.  of  potassium 
iodide,  and  boiled  till  the  precipitation  of  the 
selenium  is  complete.  Potassium  nieta,ljisulphite 
or  sulphite  is  added  to  remove  free  iodine,  the 
solution  is  boiled  for  20  mins.,  and  the  selenium 
collected  in  a  Gooch  crucible,  washed  with  hot 
water,  dried  at  100°  O.,  and  weighed.  The  last 
extract  is  treated  in  the  same  way,  using  pro- 
portionate quantities  of  acid  and  iodide,  and  if 
selenium  be  present,  the  extraction  is  repeated  as 
often  as  necessary.  Satisfactory  results  were- 
obtained  by  this  method  with  mixtures  of  sulphur- 
with  red  and  with  black  selenium  and  with  a 
product  obtained  Ijy  melting  black  selenium  with 
arsenic  and  sulphur.  Four  samples  of  Japanese- 
sulphur  were  found  to  contain: — (1)  08%  As,^ 
0-152%  Se,  (2)  0-7%  As,  0-085%  Se,  (3)  0-5%  As, 
0-055%  Se,  and  (4)  0-3%  As,  0045%  Se.  Tel- 
lurium if  present  would  be  estimated  witk  the 
selenium,  but  in  several  samples  of  crude  selenium, 
from  sulphuric  acid  chambers,  teUurium  was  either 
absent  or  present  only  in  very  small  quantity 
(up  to  01%  of  the  selenium).  Selenium  and 
tellurium  may  be  determined  together  by  the 
method  given  and  then  the  tellmium  in  the 
precipitate  determined  as  dioxide  by  Browning 
and  Flint's  method  (Amer.  J.  Sci.,  1909,  28„ 
112).— A.  S. 

Distillation    of  jo^    liquor    wiihoiU    lime.     Unger^ 
See  IIa. 

Electrolysis  of  nitric,  sulphuric,  and  orthophosphoric- 
acids  using  a  gold  anode.  Electrolysis  of  con- 
centrated hydrochloric  acid  using  a  copper  anode.^ 
Jeftery.     See  XI. 

Treatment    of    sewage    for    obtaining    ammoniwi)* 
sulphate.     Kalouchsskii.     See  XIXb. 

Chemical  composition  and  valuation  of  lime-sulphur 
wash.     Bodn^.     See  XIXb. 

Patents. 

Sulphuric  acid  ;   Manufacture  of by  means  of 

a  system  composed  of  si-x  or  more  tmocrs.  E. 
Hartmann  (vorm.  E.  Hartmann  und  F.  Beaker) 
Ges.  m.  b.  H.     Ger.  Pat.  284,636,  Dec.  13,  1912. 

The  first  tower  of  the  series  is  connected  with  the 
last  tower  but  one,  and  the  second  tower  with  the 
last  tower,  to  form  two  closed  systems,  in  so  far  as 
circidation  of  the  acid  is  concerned.  The  last 
tower  but  one  serves  as  the  chief  Gay-Lussac 
t-ower,  and  it  the  temperature  of  the  burner  gases 
is  not  sufficiently  high  to  ensure  complete  de- 
nitration  of  the  acid  in  the  first  tower,  acid  may- 
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be  drawn  off  instead  from  the  socond  tower,  since 
tbie  towor  receives  acid  from  the  liist  tower 
(auxiliary  Gay-Lussac  tower)  with  a  coiiisiderably 
lower  content  of  mtrogen  conipouniLs  than  the 
acid  passing  to  the  first  tower. — A.  S. 

Sulphuric  acid  ;  Process  for  incrcnsing  the  productive 
capacity   of  a   tower  system  for  the   manufacture 

of — .      MetaUliank    uud    MctiiUurjjischo    Ges. 

A.-G.,   and     11.    Klcncke.     Ger.    I'at.    2Si,905, 
Nov.  25,    1913. 

TllE  gases  are  led  in  a  downward  direction  through 
Bome  or  all  of  the  acid-forniins  towers.  In  this 
way  the  nitrous  vitriol  comes  in  contact  with  the 
gases  whilst  they  still  have  a  high  content  of 
sulphur  dioxide,  and  the  acid  and  gases  flow 
through  the  entire  height  of  the  tower  in  intimate 
contact,  thus  affording  opportunity  for  vigorous 
reaction  and  tor  condensation  of  the  siUphuric  acid 
formed  without  obstructing  the  passage  of  the 
-A.  S. 


Alkali  chloride  sohUions  ;    Electrolysis  of  liquids, 

especially  of .    Gos.  f.  Choui.  Ind.  in  Basel. 

Ger.  Pat.  284,022,  Aug.  IC,  1913. 

Tubular  filter-electrodes  are  used  and  are  so 
arranged  that  the  lines  of  current  flow  and  the 
dir»M;tiou  of  the  flowing  electrolyt«  are  approxi- 
mately parallel,  and  at  right  angles  to  the  filter- 
surface,  i.e.,  entering  and  leaving  the  electiodes 
in  a  radial  direction. — A.  S. 


Nitrogen  ;     Fixation    of  - 


•  by    means    of    jerro- 


aluminium.     Soc.  Gen.  des  Nitnires.     Fr.  Pat. 
474,330,  Nov.  20,   1913. 

A  CUKRRXT  of  nitrogen  is  pa-s-sed  over  a  mixtuix;  of 
ferro-aliuninium,  bauxite  (or  slnnlar  sub.stance), 
and  carbon,  at  1200'— 1300' O.  The  reaction 
is  exothermic  and  the  temperature  of  the  mass 
rises  quickly  to  about  1850°  O.,  after  whi('h  it 
falls  slowly  ;  it  Ls  maintained  at  above  1500°  C. 
for  5  hours.  FeiTo-silicon,  ferio-boron,  or  similar 
substances,  may  be  used,  either  separately  or 
admixed,  or  the  oxide  of  a  nitrogen-fixing  element 
may  be  added  to  the  other  materials. — E.  H.  T. 

Copper    phosphide ;      Manufacture    of .        C. 

Janensch.    Fr.  Pat.  174,437,  Juno  27,  1914. 

Mbltkd  phosphorus  is  forced  by  hydraulic 
pressure  into  a  bath  of  molten  copper  in  the  absence 
of  air.  The  method  is  applicable  to  the  prepara- 
tion of  other  phosphides,  notably  those  of  tin, 
zinc,  lead,  and  aluminium. — K.  11.  T. 

Sulphates  ;   Process  for  makinr)  metallic .    Soc. 

Miniere    et    M6tall.    do    Penarroya.       Fr.    Pat. 
474,499,  Dec.  1,  1913. 

MBTAiUFEROu.s  minerals  or  wast<'  are  sprinkled 
with  water  and  subjected  to  a  ciirr<>nt  of  sulphur 
dioxide  mixed  with  air.  The  resulting  liquid 
contains  the  sulphates  of  the  metals,  and  may  be 
used  again  for  sprinkling  in  order  to  increase  its 
concentration.  When  feri-uginous  matter  is  used 
the  state  of  oxidation  of  the  metal  is  determined 
by  the  amount  of  air  used.  The  process  may  be 
conducted  at  the  ordinary  temperature,  but 
proceeds  much  more  quickly  when  the  temperature 
18  raised.  The  sulphur  dioxide  emitted  in  smelting 
operations  may  be  used,  and  the  sulphates 
obtained  may  be  employed  for  the  production  of 
sulphuric  a<^-i"d. — E.  H.  T. 

Calcium  sulphate;     Utilisation  of  waste .     H. 

Jacob.     Fr.  Pat.  474,509,   Dec.  2,   1013. 

When  calcium  sulphate  is  brought  into  contact, 
at  a  suitable  temperature,  witli  sodium  or 
magnesium  carbonate  in  presence  of  sodium  or 
potassium  chloride,  which  act  as  catalysts,  sodium 
or  magnesium  sulphate  and  calcium  carbonate  are 
formeda     To    obtain    magnesium    sulphate,    5-86 


pt«.  of  calcium  sulphate  (calculated  as  anhydrous) 
and  4-4(5  pts.  of  magnesium  carbonate  of  93% 
purity  are  crushed  and  mixed,  and  then  intro- 
duced slowly  into  water  sjitvuat^id  with  salt  at 
34"  C  After  stunding  for  1  hour  the  mixture 
is  boiled  for  20  minutes,  the  supernatant  liquid 
is  decanted,  and  the  magnesium  sulphate  separated 
from  it  by  cryst-allisation. — E.  II.  T. 

Aluminium  silicides,  nitrides,  and  the  like  ;  Manu- 
facture  of  — — .  I>.  C.  E.  Gautrelet.  Fr.  Pat^. 
474,503,  Dec.  2,  1013. 

A  PURE  aluminium  silicide  of  the  formula  Al^oSi 
is  produced  by  the  interaction  of  aluminium, 
magnesium  silicate,  and  magnesium  at  a  high 
temperature.  To  4320  grms.  of  molten  aluminium 
at  750° — 800°  C,  378  grms.  of  powdered  talc  and 
192  grms.  of  magnesium  are  added  and  well 
stirred  in,  thereby  lowering  the  temperature  to 
about  650°  C.  When  the  pasty  mass  has  liquefied, 
two  layers  are  formed,  the  upper  of  which,  con- 
sisting of  magnesia  and  impurities,  is  skimmed 
off,  and  the  lower  one  of  aluminium  silicide 
(4432  grms.)  is  run  into  moulds.  The  silicide  is 
silver-white  and  of  metallic  appearance  ;  it  is  very 
hard,  of  high  tenacity  and  elasticity,  very  sonorous, 
and  can  be  easily  rolled  or  hammered.  Its  sp.gr. 
is  2tj35 — 2055,  and  it  is  stable  in  air  and  in 
water,  including  sea  water.  To  avoid  the  presence 
of  free  silicon  in  the  product,  a  catalyst,  such  a.s 
colloidal  manganese,  may  be  added  ;  it  is  intro- 
<luced  into  the  molten  mass  in  the  form  of  man- 
ganese pinate  (0  13  grm.).  If  an  oxygen  compound 
of  aluminium,  e.g.,  bauxite,  be  roasted  at  1200°  O. 
with  the  same  materials,  in  a  current  of  air,  or 
preferably  in  an  excess  of  nitrogen,  and  in  presence 
of  coke  and  the  same  catalyst,  an  aluminium 
nitride  containing  about  20%  of  nitrogen  is 
obtained.  When  this  is  distilled  with  caustic 
soda,  ammonia,  hydrogen,  and  sodium  aluminate 
are  formed  :  the  ammonia  is  converted  into 
sulphate,  and  the  aluminate  may  be  converted  into 
oxide,  and  used  as  a  source  of  aluminium.  The 
nitride  may  be  distilled  with  brucite  (MgO,HjO) 
producing  ammonia,  hydrogen,  and  magnesium 
aluminate,  and  the  last-named  decomposed  with 
iron-free  hydrochloric  acid,  yielding  magnesium 
chloride  and  alumina.  The  alumina  may  be  used 
for  aluminium  extraction,  or  converted  into  pure 
aluminium  silicide.  The  manganese  pinate  is  best 
prepared  by  dissolving  colophony  (78-4  grms.)  in 
warm  caustic  soda  (38-7  grms.  in  2000  grms.  water), 
filtering,  and  adding  to  the  warm  filtrate  a  solution 
of  potassium  (''''ii^iiK'^^'i'ite  (600  grms.)  and 
sulphuric  acid  (62  grms.  of  06°B.  acid)  in  water 
(2000  grms. ),  tlie  precipitate  being  collected,  washed, 
and  dried.— E.  H.  T. 


Aluviiim  ;    Process  for  obtaining  ■ 


-  from  alumin- 


ate .solutions.    F.  Hirsch  and  F.  Russ.    Ger.  Pat. 
284,601,  Apr.  10,  1912. 

In  the  preparation  of  alumina  from  aluminate 
solutions  by  the  Bayer  process  (vigorous  agitation 
in  presence  of  alundnium  hydroxide),  the  aluminate 
solution  is  completely  decolorised,  and  pure  white 
aluminium  hydroxide  precipitated,  it  ozonised 
air  be  passed  through  before  or  during  the  pre- 
cipitation process.  The  precipitation  is  also 
accelerated  by  the  treatment  with  ozone. — A.  .S. 

Amrnonium  salts;    Manufacture  of  pure,   pcmicni- 

ently  colourless from  slightly  coloured  criuic 

salts.  Gebr.  Hinaelmann.  Ger.  Pat.  284,641, 
Sept.  23,  1913. 
The  crude  salt  is  heated  to  a  temperature  below 
that  at  which  ammonia  is  evolved,  in  order  to 
convL-rt;  soluble  impurities  into  insoluble  substances, 
and  the  ammonium  salt  Ls  then  purified  by  re- 
crystallisation.  By  this  process  anunonium  salts, 
such   as   the  nitrate   or  chloride,   are  freed   from 
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ammoniiun  thiocyanat*,  which  causes  the  salts  to 
acquire  a  yellow  or  red  colour  on  keeping,  although 
the  freshly  prepared  salts  are  practically  colourless. 

—A.  S. 


;      Process    for     ohlaininy  — 
Ger.  Pat.  284,936,  Mar.  25,  1914. 


O. 


Potash     salts 
Delion. 

Crude  potash  salts  ("  Ahraumsalze  ")  are  ground, 
and  converted  into  soUd  masses  by  a  process  similar 
to  that  used  in  the  manufacture  of  magnesia 
cement,  preferably  after  addition  of  suitable  sub- 
stances to  render  the  product  porous.  The  soUd 
masses  are  treated  in  the  usual  way  with  a  suitalile 
solvent,  e.g.,  sodium  cliloride  solution,  to  recover 
the  potash  salts,  and  the  residues  may  be  used  as 
substitutes  for  magnesia  cement,  for  example  for 
fiUing  in  excavations. — ^A.  S. 

Rcmdual  liqimrs  from  potash  and  soda  works  ;  Pro- 
cess  for    the    solidification    of .     B.    Rinck. 

Ger.  Fat.  284,970,  Sept.  7,   1912. 

The  liquor  is  evaporated  in  an  apparatus  consisting 
of  a  hollow  cylinder,  into  the  lower  part  of  wliich  the 
liquor  and  fire  gases  are  introduced  in  such  a  way 
that  they  flow  in  opposite  directions.  The  evapor- 
ation is  carried  so  far  that  the  liquor  wUl  soUdify 
on  cooling,  and  the  relative  quantities  of  liquor 
and  fire  gases  are  so  adjusted  that  the  concentrated 
liquid  leaves  the  cylinder  at  a  temperature  below 
the  decomposition  point  of  magnesium  cliloride 
and  calcium  chloride. — A.  S. 

Gaseous  mixt-ares  of  very  low  boiling  point,  especially 
air  ;    Process  and  apparatus  for  the  fractionation 

of .     Sauerstoff-  und  Stickstoft'-Ind.    Hans- 

mann  und  Co.     Fr.  Pat.  474,379,  March  9,  1914. 

Liquid  air  enters  the  column,  a,  by  the  pipe,  e, 
and  passes  downwards  over  the  trays,  P,  while  the 


J  — « 


ascending    vapour     (mainly    nitrogen)     meets    a 
descending  auxiliary  liquefied  gas,  such  as  nitrogen. 


introduced  through  the  coU,  N,  and  pipe,  c, 
which  supplies  the  necessary  latent  heat  to  the  air 
for  fractionation.  The  escaping  vapour  passes 
do^^-nwards  over  the  coU,  N,  and  then  upwards 
through  the  pipe,  B,  and  is  drawn  off  by  the  pipe,  L. 
iiodifications  arc  described  in  which  the  auxlhary 
gas  is  air,  oxygen,  or  the  gas  drawn  off  at  the  top 
of  the  column.     Oxygen  flows  off  by  the  pipe,  z. 

— W.  F.  F. 

Thionyl  chloride  or  sulphur  tetrachloride;     Manu- 
facture   of .     Chem.    Fabr.    Buckau.     Ger. 

Pat.  284,935,  Apr.   15,   1914. 

Phosgene  and  sulphiu'  dioxide  are  allowed  to 
interact  at  a  temperatm-e  not  below  200^  C,  e.g., 
a  mixture  of  the  two  compounds  is  passed  over  a 
heated  contact  substance,  such  as  wood  charcoal. 
Instead  of  phosgene  and  sulphur  dioxide,  mixtures 
of  phosgene,  sulphur  dioxide,  and  carbon  monoxide, 
of  carbon  monoxide,  chlorine,  and  sulphur  dioxide, 
or  of  sulphuryl  chloride  and  carbon  monoxide  may 
be  used.     The  reactions  are  : — 

SO ,  +  COCU  =  SO  CI  2  +  CO  s ; 

SO  J  -f  2COC1 2  =  SCI,  +  2CO  2. 
The  first  reaction  predominates  at  relatively  low 
temperatures  and  with  excess  of  sulphur  dioxide, 
and  by  suitable  adjustment  of  conditions,  one  or 
other  of  the  reactions  may  be  almost  entuely  ex- 
cluded. The  sulphur  tetracliloride  dissociates  to 
a  greater  or  less  extent  into  sulphur  chloride  (SoClj) 
and  free  chlorine,  and  if  the  reaction  mixtui-e  con- 
tains carbon  monoxide,  the  chlorine  combines  with 
this  to  form  phosgene,  which  reacts  with  a  further 
quantity  of  sulphur  dioxide. — A.  S. 

Hydrogen;    Manufacture    of .       Chem.    Fabr. 

Griesheun-Elektron.  Ger.  Pat.  284,816,  Mar.  14, 
1914. 

In  the  production  of  hydrogen  by  the  interaction 
of  carbon,  gases  containing  carbon  monoxide, 
steam,  and  alkali  or  alkaline-earth  oxides  or 
hydroxides,  claim  is  made  for  the  use  of  pressure 
and  for  the  employment  of  carbon  in  the  form  of 
lignite  or  wood  cliarcoal.  With  lime  a  temperature 
of  600' — 800°  C.  is  required,  but  with  baryta  or 
alkali  a  lower  temperature  may  be  used.  If  the 
process  be  conducted  on  similar  lines  to  the  manu- 
facture of  water-gas,  but  using  a  mixture  of  lime 
and  charcoal,  almost  pure  hydrogen  is  obtained  by 
working  with  steam  at  a  pressure  of  10  atmospheres. 

—A.  8. 

yUric  acid  :    Process  of  concentrating  dilute . 

E.  CoUett,  Assignor  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,  Christiania,  Norway. 
U.S.  Pat.  1.154,289,  Sept.  21,  1915.  Date  of 
appL,   Mar.  27,   1913. 

See  Eng.  Pat.  7597  of  1913  ;  this  J.,  1914,  482. 

Sodium  sulphate  or  the  liJce  ;    Apparatus  for  manu- 

facluring .     Chem.  Fabi'.  Itheuania,  Aachen, 

and  C.  Thelen  and  F.  Wolf.  StoUierg,  Germany. 
Eng.  Pat.  13,479,  June  2,  1914.  Under  Int. 
Conv.,  June  3,   1913. 

See  Ger.  Pat.  279,997  of  1913  ;  this  J.,  1915,  355. 

Alunite  and  the  like  ;    Treatment  of [to  recover 

potassium  salts].  Mineral  Products  Co.,  New 
York,  and  C.  H.  MacUowell,  Chicago,  U.S.A. 
Eng.  Pat,  5563,  Apr.  13,  1915.  Under  Int. 
Conv.,  July  31,  1914. 

See  U.S.  Pat.  1,136,549  of  1915  ;  this  J.,  1915,  613. 

Nitrogen;      Process    for    the    production     of . 

R.  W.  Wallace  and  E.  Wassmer,  London.  U.S. 
Pat.  1.154,145,  Sept.  21,  1915.  Date  of  appl., 
June   17,   1912. 

See  Eng.  Pat.  3147  of  1912;  this  J.,  1913,   364; 
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yUrotjcn  ;      Process    of    fixing  - 


_. „      ,.  .     O.     Serpek, 

Assignor  to  Soc.  0<^n.  des  Nit.nu-es,  Paris.  U.S. 
Pat.  I,lo.'i.8t0,  Oct.  ',,  10ir>.  Date  of  appl., 
Dec.  23,   1913. 

See  Ft.  Pat.  474,330  of  1913  ;  preceding. 
Carbon  ;     Manufacture  of  ptire  ■ 


.11.  Ilenne- 
bulto.  Assignor  to  Soc.  Anon,  di-.s  Combustibles 
Industriels,  I'arLs.  U.S.  Pat.  l,l.".5,4iy,  Oct.  5, 
1915.     Date  of  appl.,  Fob.  21,  11)14. 

See  Eng.  Pat.  C354  of  1914  ;  this  J.,  1914,  1004. 

Reeovery  of  cyanogen  and  ammonia  from  dislillation 
ijases.     Oct.  Pat.  280,(>.52.     See  ll.\. 

JUanufacture  of  draw-plates  or  the   like  for  metal 
working    [from    alumina].     Ger.    Pat.    284,808. 
Sec  X. 


Vm.-«LASS:    CERAMICS. 


Porcelain    Factory, 
R.  Kieke.     Z. 


Porcelain  made  at  the  Royal 
Berlin  ;  Properties  of  the  — 
angew.  Chem.,  1915,  28,  374—370. 

The  hard  paste  Berlin  porcelain  used  in  tlie 
manxifacture  of  evaporating  dishes,  crucibles, 
caaseroles,  tubes,  etc.,  and  in  tlic  electrical  industry 
for  insulators,  lias  a  faint  greyish  yellow  colour 
which  is  intensified  on  heating  but  returns  to  the 
original  lint  on  cooling.  The  specific  gravity 
diminishes  during  burning  ;   it  is  204  for  unglazed 

Corcclain  burned  at  950"  O.  and  2-4(55  for  fully 
urned  ware  (1420°  C).  The  average  chemical 
<;omposition  is  07-5%  SiOj,  26-6%  AljO.,,  0-8% 
FcjOj,  0-4%  TiO,,  0-4%  CaO,  03%  MgO,  3-3% 
K,0,  0-7%  Na.O.  The  crushing  strength  of 
2-5  cm.  cubes  averages  (according  to  an  unpub- 
lished communication  of  Rosenthal)  4200  kilos, 
per  sq.  cm.  No  direct  figures  for  tensile  strength 
and  modulus  of  elasticity  arc  available,  but  the 
values  are  probably  similar  to  those  for  Hermsdorf 
porcelain,  viz.,  1300  to  2000  kilos,  per  sij.  cm.,  and 
.^000 — 7000  (using  the  kilo,  and  sq.  mm.  as  units), 
respectively.  The  absolute  heat  conductivity,  or 
number  of  calories  escaping  in  one  second  from  a 
surface  of  1  sq.  mm.  witli  a  temperature-difference 
of  1°  C.,  is  i-ather  greater  than  that  of  glass  and 
may  be  assumed  to  be  between  0002  and  0004. 
The  mean  specific  heat  of  unglazed  Berlin  porcelain 
(Steger,  this  J.,  1914,  422)  is  0-202  between  20°  and 
200°  C,  and  0-221  between  20°  and  400°  C.  The 
coefficientof  expansion  (0-00000330  between  I0°and 
250°  C,  and  0-()0000431  between  16°  and  1000°  C, 
according  to  Henning,  Ann.  Phys.  Chem.,  1907, 
[4],  22,  031)  is  less  than  that  of  ordinary  glass, 
stoneware,  and  such  refractory  materials  as 
Marquardt's  jjorcclain  and  magnesia,  ami  its 
increa.se  with  rise  of  temperature  is  also  less  than 
in  those  materials.  Hence  the  Berlin  porcelain  is 
able  to  witiistand  sudden  changes  in  temperature. 
Berlin  porcelain  has  no  definite  melting  point. 
A  rod  80  mm.  long  and  0  nma.  di;imeter  supported 
at  one  end  was  heated  over  a  length  of  20  cm.  ; 
it  began  to  bend  at  600°  C.  and  was  markedly 
deformed  at  900°  C,  but  crucibles  aiid  short 
tubes,  etc.,  if  properly  supported  can  be  used  up 
to  1400°  (.'.  The  melting  point  as  determined 
by  the  Seger  cone  method  corresponds  to  .Segor 
cone  30—31  (1080°  C).  The  glaze  on  the  ware 
begins  to  soften  at  950°  C.  The  porcelain  usually 
contains  n\any  minute  air-bubbles,  but  it  should 
he  impervious  to  gases.  When  a  freshly  fractured 
surface  is  treated  with  an  organic  dye,  the  latter 
should  be  entirely  removed  by  washing.  One  tube 
tested  under  a  reduced  pressure  of  30  mm.  mercury 
at  1300°  C.  was  quite  impervious  to  gases,  but 
collapsed  suddenly  at  1400°  C.  Pyrometer  tubes 
of  Berlin  porcelain  remain  quite  impermeable  at 
1400°  C.    under    ordinary    atmospheric    pressure. 


Ihc  electrical  conductivity  at  the  ordinary  tem- 
perature is  extri'mclv  low  :  it  increases  with  the 
temperature,  being  yOO  to  100  limes  as  large  at 
80"  O.  The  electrical  conibictivity  (reciprocal 
of  the  resistance  in  ohms)  of  a  1  cm.  cube  is, 
according  to  Dietrich  (Physik.  Zeits..  1910,  11, 
187).  0-25x10-12  at  97-5 'C,  and  0-26  <  Ur'»  at 
189"'  C.  ;  and.  according  to  Goodwin  and  Mailey 
(Phys.  liev.,  1908,  27,  322),  0-05  x  lO-s  at  400°  C, 
and  1  xlO-o  at  1000^  CI.  Pirani  and  Siemens  (Z. 
Elektrochem..  1907,  13,  909)  observed  an  electrical 
resista,nce  of  1-7x10*  ohms  per  cm.  cube  at 
727°  C.  or  a  conductivity  of  0  x  10~s.  At  300°  ('. 
and  higher  temperatures  distinct  electrolytic: 
current  conduction  has  l>een  oljserved  (Ilabcr  and 
others,  Z.  anorg.  Chem.,  1908,  57,  154).  Rosenthal 
(unpublished  communication)  t'ovuid  that  plates 
2-5  mm.  thick  will  withstand  a  current  up  to 
40,000  volts.  The  dielectric  constant  is  5-73 
(Starke,  Wied.  Ann.,  1897,  60,  629)  as  compared 
with  0-Gl  to  6-84  for  soft  felspathic  porcelain.    • 

—A.  B.  .S. 

I'.\TEXTri. 

Fireproof  porous  muss;     Manufacture  of  a . 

L.  Keru.  Ger.  Pat.  284,435,  Dec.  4,  1913. 
A  MIXTURE  of  silicates,  alumina,  and  the  like 
with  combustible  substances  is  placed  on  a  grate 
separating  a  firing  chamber  from  an  au-  chamber 
below.  The  combustible  substances  are  rapidly 
burnt  out  with  the  aid  of  a  powerful,  highly  heated 
current  of  air,  produced  by  a  blower  or  by  chimney 
draught,  and  the  porous  mass  thus  produced  is 
heated  further  after  stopping  the  current  of  air, 
and  then  rapidly  cooled  in  a  strong  current  of  cold 
air. — A.  S. 

Glass  furnace.  W.  W.  Pilkington  ;  S.  L.,  R.  A.,  and 
A.  C.  Pilkington,  Executors,  Assignors  to  Pilking- 
ton Bros.,  Ltd.,  St.  Helens.  U.S.  Pat.  1,154,052, 
Sept.  21,  1915.     Date  of  appl..  Mar.  8,  1912. 

See  Eng.  Pat.  9244  of  1911  ;   this  J.,  1912,  490. 

Leaching  process  for  clay  and  like  materials.       Fr. 
lat.  474,318.     See  I.  ;, 

Process  for  obtaining  porous  refractory  masses  for 
fiumcless  surface  combustion.  Ger.  I'at.  284,395. 
See  11a. 

IX.— BUILDING  MATERIALS. 


Portland  cement  clinker  ; 
the    formation    of  ■ 


Function  of  ferric  oxide 
— .     E.    D.    Campbell. 
J.  Ind.  Eng.  Chem.,  1915,  7,  835 — 837. 

Two  samples  of  synthetic  celite,  in  which  the 
R3O,  was  entirely  ferric  oxide,  were  prepared 
by  the  method  described  previou.sly  (this  J.,  1914, 
964).  The  product  obtained  from  a  mixture  of 
31-65%  of  ferric  oxide,  1315%  of  silica,  and 
55-2%  of  lime  (as  calcium  carbonate),  using  a 
maximum  temperature  of  1600°  C,  gave  a  test- 
pat  showing  an  initial  set  in  about  1  hour  and  a 
final,  very  hard  set  in  2 — 3  days  ;  it  contained 
no  free  lime  and  remained  perfectly  sound  when 
submitted  to  a  boiling  test  for  10  hours.  Crystals 
were  separated  from  the  fused  synthetic  celites  by 
the  use  of  magnesia  discs  (loc.  cit.)  and  were 
analysed  and  their  optical  properties  deter- 
mined. The  crystals  consisted  essentially  of 
tricakium  silicate,  but  contained  small  quantities 
of  iron  (3-75  and  5-8%  VeX),  respectively  in  the 
two  cases).  It  is  concluded  that  ferric  oxide 
is  molecidarly  equivalent  to  alumina  in  regard 
to  the  formation  of  celite,  biit  whereas  alumina 
acts  only  as  an  acidic  oxide,  there  appears  to  be  a 
tendency  on  the  part  of  the  ferric  oxide  to  replace 
part  of  the  lime  in  the  tricalcium  silicate  (aJite), 
which  tendency  increases  when  tlie  original 
fused  mass  contains  no  excess  of  free  lime.— A.  S. 
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Insulating  materials  ;   Thermal  conductivity  of . 

Jakob.  Ber.  Physik.-Techn.  Reuhsan.stalt,  1913. 
Z.  Elektrochem.,  1915,  21,  289. 

In.sulating  plates  of  four  different  materials  were 
tested  for  their  heat  conduction  at  36"  C,  with  the 
following  results. 


Material. 


Weight 
per  unit 
volume 
of  plate. 
Kilos,  per 
cb.m. 


Corli  (with  cement) 

Oompressed  horsehair 

Compressed  cork  (with  a  little  cement) 

C'orlc  (with  a  little  cement) 


166 
143 
174 
317 


Thermal 

con- 
ductivity. 
Kilo.-Cals. 

per  hour 

per  1°  C. 

per  metre. 


n-039 
0-042 
0-045 
0-075 


Usually,  the  lime  present  in  the  cement  may  be 
used  as  one  of  the  reacting  substances.  The 
coloured  products  are  rendered  impermeable  by 
imnier.sing  the  sheets  or  tiles  in  molten  tar. 
asphalt,  paraffin  wax  or  similar  hydrocarbons, 
or  in  a  solution  of  sodium  silicate.  Any  excess  of 
these  materials  is  removed  by  passing  the  goods 
between  rollers. — A.  B.  8. 


Leaching  process  for  clay  and  like  materials. 
Pat.  474,318.     See  I. 


The  thermal  conductivity  of  cork  therefore 
increases  with  its  weight  per  unit  volume. — W.G.C. 

Patents. 

Ce^neni  or  hydraulic  lime  ;   Process  and  apparatus 

for  mannfactitrc  of .     L.   P.   Basset.     First 

Addition,'  dated  Nov.  18.  1913,  to  Fi-.  Pat. 
466,518,  Mar.  4,  1913  (this  J.,  1914,  964). 

The  working  conditions  in  the  two  zones  in  the 
furnace  used  may  be  modified  to  suit  the  pro- 
portion of  fuel  in  the  charge  and  to  secure  the 
removal  of  all  the  sulphur.  The  proportion  of 
clay  in  the  charge  may  also  be  varied  according 
as  a  Portland  cement  or  hydraulic  lime  is  desired. 
A  slag  may  be  produced  by  using  an  excess  of  clay 
and  this  then  reheated  with  such  proportions  of  lime 
or  calcium  carbonate  as  will  produce  a  cement 
of  the  desired  basicity,  or  the  slag  may  be  granu- 
lated and  mixed  with  slaked  lime  to  furnish  a 
slag  cement. — A.  B.  S. 

Hydraulic  lime  ;  Manufacture  of .  E.  Bouvier. 

Ger.  Pat.  285,098,  Oct.  10,  1913.  Addition  to 
Ger.  Pat.  284,221  (see  Fr.  Pat.  435,187  of  1911 ; 
this  J.,  1912,  338). 

A  MIXTURE  of  lime  and  silicious  material,  such  as 
clay,  sand,  or  acid  slag,  is  treated  %\'ith  steam 
under  pressure  so  as  to  obtain  a  moist  mixture 
of  mouocalcium  hydrosUicate,  free  silica  enclosed 
iu  a  coating  of  the  hvdrosilicate,  and  calcium 
hydroxide,  and  this  is"  heated  at  400° — 600' C. 
and  then  very  finely  ground  ;  the  product  con- 
tains about  9 — ll°o  of  combined  water,  and 
consists  of  partially  dehydrated  monocalcium 
silicate,  calcium  hydroxide,  and  fine  particles  of 
silica  partially  converted  into  calcium  silicate. 

—A.  S. 

Concrete  and  mortar  ;    Manufacture  of  impermeable 

and    elastic requiring    no    expansion    joints. 

R.  Houbeu.  First  Addition,  dated  June  29.  1914, 
to  Fr.  Pat.  466,878,  Dec.  31,  1913  (this  J.,  1914, 
965). 

The  elastic  material  specified  in  the  original 
patent  (sawdust,  cork,  leather  waste,  or  cotton) 
is  soaked  in  tar,  bitumen,  or  oil,  previous  to  its 
admixture  with  the  concrete  or  mortar.  The  im- 
pregnating material  penetrates  into  the  interstices 
of  the  concrete  and  renders  the  whole  imper- 
meable.— A.  B.  S. 

Sheets  and  tiles  with  a  base  of  cement  and  asbestos, 
such      as     "  Eterniie,"       "  Fibrocement,"     etc.  ; 

Colouring and  rendering  them  impermeable. 

D.  A.  Peniakoff.    Fr.  Pat.  474,916,  Jan.  5,  1914. 

The  raw  materials  or  the  finished  goods  are 
immersed  in  a  solution  of  a  salt  of  barium,  lead, 
or  other  metal  and  then  in  a  solution  (such  as  an 
alkali  carbonate  or  sulphate)  which  will  form  a 
white  or  coloured  precipitate  with  the  first  solution. 


Fr. 


X.— METALS  ;    METALLURGY,  INCLUDING 

ELECTRO-METALLURGY. 

Iron  and  steel;  Heat  treatment  of in  a  neutral 

atmosphere.     A.    H.    White    and    H.    T.    Hood. 
Michigan     Gas     Assoc,     Sept.,     1915.     J.     Ga^ 
I        Lighting,  1915,   132,  138—140. 

I    Iron  and  steel  wires  were  heated  in  a  silica  tube 
i   within  wliich  a  rich  coal-gas  and  air  mixt\u«  wa^ 
caused  partially  to   burn.     On  leaving  the  tube 
I   the  gases  passed  along  the  outside  of  the  tube  and 
'    combustion     was     there     completed     by     furthei" 
j    addition  of  air.     Using  a  mixture  of  approximately 
j   one  vol.  of  illuminating  gas  and   two  vols,  of  air. 
it  was  possible  to  heat  iron  and  steel  to  a  forging 
temperature  without  any  oxidation  or  the  forma- 
tion of  scale  on  the  surface  of  the  metal.     Thi-; 
mixture  would  not  burn  imless  preheated,  and  thc^ 
atmosphere  produced,   although  neutral  to  iron, 
slowly  decarburised  steel  at  forging  temperature-^. 
The  decarburising  action  was  less,  however,  than 
that   of   an   ordinary  furnace  atmosphere.     With 
the  arrangement   described  it  was  easily  possible 
to  maintain  a  temperature  of  2200°  F.  (1205°  C). 
and  it  is  considered  that  the  process  should  provt- 
useful    in    the    automobUe    industry    and    other- 
industries  where  the  quaUty  of  the  product  is  of 
paramount  importance. — T.  St. 

.     A.    E. 


Iron  ;    The   transformations   of  pure  — 

Oxley.     Faraday  Soc,  Oct.  19,  1915.     [Advance 
proof.]     4  pages. 

The  present  divergence  of  ophiion  as  to  the  nature 
of  the  A2  and  A3  transformations  of  iron  is 
largely  the  result  of  indefinite  conceptions  regardini; 
allotropy.  In  the  author's  view,  aUotropy  implie.-i 
a  difference  in  the  atomic  structure  of  the  moleculf- 
and  not  merely  a  change  m  the  external  con- 
figuration of  the  latter  ;  the  simple  atomic  consti- 
tution of  the  iron  molecule  makes  it  improbablc 
that  the  changes  of  physical  properties  of  iron  art- 
due  to  a  re-arrangement  of  the  atoms  in  thi- 
moleciile.  From  magnetic  and  thermal  consider- 
ations, evidence  is  adduced  in  support  of  the 
view  that  the  transformations  in  question  are  d-Lie 
to  molecular  or  crystalline  re-groupings,  and  not 
to  the  occurrence  of  allotropy  as  above  defined. 

— W.  E.  F.  P. 

Electric  steel  costs.     V.  T.  Snyder.     Amer.  Electifi- 
chem.  Soc,  Sept., 1915.  [Advance proof.]  lOpages. 

Costs  for  melting  cold  scrap,  representing  con- 
tinuous records  extending  over  IJ — 2  yeai-s,  art- 
given  for  two  furnaces.  The  first,  having  a  dail>- 
output  of  10  tons  (4  heats  in  11  hours),  shows  n 
conversion  cost  of  S7.40  per  ton,  the  second,  with 
a  daily  output  of  6  tons  (4  heats  in  12  hours),  of 
$11.35  per  ton.  Each  furnace  consists  of  a  cylindri- 
cal shell  Uned  with  refractory  material.  The  ciurent 
passes  into  the  furnace  by  a  single  central  electrod'^ 
and  leaves  through  a  contact  with  the  bath,  an 
arc  being  struck  between  the  electrode  and  thi; 
slag.  The  door  of  the  furnace  is  a  "  plug,"  1 1 
inches  thick,  and  the  furnace  operates  with  an 
external  surface  temperature  of  about  60°  ('- 
The  thermal  efficiency  is  about  63  %.  The  authi  'i- 
discusses   the   advantages   of   the   single-electrCH'..- 
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oviT  the  throe -electrode  type  of  fvirnace,  and  cUvims 
that  the  furnaces  described  give  costs  tliat  are 
lower  than  those  of  most  types  of  tuel-fiirnacos. 

— T.  St. 

Electric  sled  funiace  ;    Ileal   losses  from   an . 

VV.     II.     WilU    and    A.     H.    Schuyler.     Amer. 

Electrocheni.      Soc.,      Sept.,      1015.     [Advance 

proof.)  10  pago-s. 
The  heat  losses  due  to  gases  is.suing  from  charging 
doors  and  tap  holes,  and  to  comhiction  into  the 
electrodes  and  their  water  jackets,  were  nic;u-iured 
on  a  two-ton  electric  furnace  wliicli  hail  tlirce 
cylindrical  graphite  electrodes.  8  inches  in  diameter, 
jiassing  tlirough  the  roof.  The  power  supply  was 
40  kw.,  3-phase,  CO-cydo,  alternating  current, 
the  potential  between  the  electrodes  being  SO  volts 
and  the  normal  current  per  phase  2.500  to  3000 
aniptrt^.  The  average  loss  of  heat  through  the 
iloor  and  tap  hole  was  found  to  be  12-5%  and 
the  electrode  loss  7;{°u  of  the  power  used.  The 
only  way  to  minimise  tlie  (graphite)  electrode 
loss  would  be  to  run  on  single  phase,  but  tlie  other 
losses  could  bo  reduced  consideralily  by  making 
the  charging  doors  fit  closely  against  the  furnace 
walls,  and  by  iising  suitable  closing  devices  for 
the  tAp  hole. — T.  St. 

Ferro-alloys  ;      Electric    furnace    meltintj    of . 

R.    S.  Wile.     Ainer.    Klectrochem.    Soc,    Sept., 
1915.      [Advance  proof.]     8   pages. 

The  addition  of  molten  rather  than  cold  ferro- 
alloys to  molten  steel  has  the  following  advan- 
tages : — the  final  steel  is  more  homogeneoiLS  ; 
there  Is  practically  no  loss  of  the  special  metal  in 
the  slag  ;  time  is  saved  ;  small  pieces  and  "  fines  " 
of  the  alloy  can  be  used.  Ferro-alloys  can  be 
melt<'d  in  an  electric  furnace  without  change  of 
composition,  and  figures  are  given  to  demonstrate 
that  the  sa\'ing  of  alloy  exceeds  the  cost  of  such 
melting. — T.  St. 

Chromium    and    manganese    in    iron    and    steel; 

Determination  of .     F.  C.  T.  Daniels.    Chem. 

News,  1015,  112,  191—192. 

Clirominm.  1  grm.  of  the  sample  Is  dissolved  in 
100  c.c.  of  nitric  acid  (sp.gr.  lliiS)  and  nitrous 
fumes  are  expelled  by  boiling,  the  volume  not 
being  reduced  below  75  c.c.  ;  with  steels  rich  in 
combin.?d  carbon,  a  few  crystals  of  ammonium 
persulphate  are  added  and  the  solution  boiled 
again.  75  c.c.  of  silver  nitrat«  solution  (2  grms. 
per  litre)  and  .5  grms.  of  amnioniuni  per-;idphate 
are  then  added  and  the  solution  boiled,  when 
dilute  hydrocldoric  acid  Is  added,  drop  by  drop, 
until  the  permanganate  colour  Is  completely 
<lostroyed.  After  further  boiling  for  1  min.  the 
liquid  is  rapidly  cooled,  a  measured  excess  of 
.V/10  ferrous  ammonium  svdphate  added,  the 
solution  titrated  back  with  A'/ 10  permanganate, 
and  the  percentage  of  chromiiun  calculated. 
Manganese  in  pretence  of  chromium.  1  grm.  of  the 
steel  is  treated  as  before,  except  that  after  the 
addition  of  silver  nitrate  and  ammonium  per- 
svdphate  the  solution  Is  heated  just  to  boiling, 
then  rapidly  cooled  and  titrated  as  described,  the 
manganese  content  of  the  sample  being  calcidated 
from  the  dilTerence  between  the  volumes  of 
ferrous  ammonium  sulphate  oxidised  in  this  and 
the  preceding  titration.  The  method  Is  rapid, 
occupying  about  20  mins.,  and  sufficiently  accurate 
for  routine  work.  The  solutions  employed  are  best 
standai-dlsed  against  a  standard  steel. — W.  E.  F.  P. 

Metals ;     Radiography   of .       W.    P.    Davey. 

Amer.      Electrochem.        Soc.,      Sept.,       1915. 
[Advance  proof.]     12  pages. 

Radiographs  of  steel  plates  were  taken  by  means 
of  a  Coolidge  tube  on  Seed  X-ray  plates  at  a 
distance  of  20  inches.     Tllie  tube  was  excited  by 


an  induction  coil  with  a  mercury-turblue 
interrupter.  lOxposuros  were  made  at  11,  13,  an<l 
15  inch  parallel  spark-gaps  between  points.  An 
attempt  to  use  a  17-inch  spark  gap  was  un.succeSB- 
ful  owing  to  flashing  in  the  tube.  The  experi- 
ments showed  that  valuidile  information  as  to  the 
prcsciice  of  blow-holes,  slag-inclusions,  etc.,  can 
be  obtained  fro!n  radiographs.  .\n  air  inclusion 
0021  inch  thick  was  d<-tcctcd  in  1  ]  inches  of  steel, 
and  one  of  0007  inch  in  |  inches.  The  following 
exposure  foi'mulw  were  worked  out,  x  being  the 
thickness  of  the  steel  in  inclics.  and  E  the  exposure 
in  niilliampere-minutes  :— for  11  inch  gap, 
E  =  -;  xlog-;„  201U-;  for  13  inch  gap,  E=-J'„log  ,'„ 
l-SOr;  for  15  inch  gap,  E^VuXlog,'^  l-80a-. 
(See  also  Tonamy,  this  ,1.,  1015,  1010.)— T.  St. 

[Gold-silver-copper]  ores  ;     The  Geliens  process  of 

treating  refractory .      (j.  A.  Geliens.   Min.  ami 

Eug.  World,  1915,  43,  473-474. 

The  process  was  devised  for  the  extraction  of  gold, 
silver,  and  copper  from  ores  containing  pyrites, 
blende,  mispickel,  antimonides,  etc.,  together 
with  sulphides  and  tellurides  of  gold  and  silver  ; 
ores  containing  selenides  of  the  precious  metals,  or 
much  galena,  are  not  amenable  to  the  treatment. 
The  ore,  previously  freed  from  soluble  sulphates, 
is  ground  with  water  to  a  thin  slime  in  an  iron 
bed  fitted  with  .stone  mullers,  the  mixture 
made  alkaline  with  caustic  soda  and  transferred 
to  a  special  amalgamator  containing  a  number 
of  rotating,  amalgamated  copper  plates  upon 
which  mercury  is  continuously  sprayed. 
Potassium  chlorate  is  afterwai-ds  added  and  the 
pulp  aerated  by  mechanical  agitation  or  compressed 
air  until  sufficient  sulphuric  acid  (in  the  form  of 
sodium  liisulphate)  is  produced  to  react,  with 
the  chlorate,  upon  the  sulphides  and  tellurides 
of  gold  and  silver,  the  silver  sulphate  and  chloride 
thus  formed  being  reduced  and  amalgamated 
(together  with  the  gold)  by  intimate  contact 
with  the  mercury  and  copper.  Amalgamation 
of  the  free  gold  "begins  immediately  after  the 
addition  of  caustic  soda,  and  that  of  the  complex 
silver  compounds  after  the  addition  of  potassium 
chlorate  ;  the  silver  sulphide,  argentite,  is  not 
amalgamated  until  sodium  bisulphate  is  produced. 
Amafgamation  should  be  completed  before  the 
formation  of  sulphates  from  decomposed  sulphides 
and.  in  the  presence  of  sulpliides  yielding  hydrogen 
sulphide,  before  the  pulp  becomes  acid.  Ores 
containing  silver  sulphiiles  require  preliminary 
concentration  if  the  gangue  is  calcitic  or  otherwise 
basic.  The  addition  of  i)otassium  chlorate  is 
unnecessary  for  the  extraction  of  gold  from 
sulphide  ores  containing  the  metal  in  the  free 
state.  When  amalgamation  is  complete,  the 
pulp  is  discharged  into  an  agitating  tank  and 
blown  with  hot  air  to  produce  copper  .sulphate, 
the  copper  being  subsequently  recovered  by 
means  of  scrap  iron. — W.  E.  P.  P. 

Gold,  sih'er,  and  copper  ;    Elcclroli/tic  precipiialion 

of from  cyanide  solutions.    O.  H.  Clevenger. 

Amer.  Electrochem.  Soc,  Sept.,  1915. 
[Adv.ance  i^roof.]  40  pages. 
Electholytic  precipitation  of  gold  as  carried  out 
on  the  Hand,  and  at  Jlinas  Prietas  and  El  Rayo 
(Mexico),  San  Sebastian  (Salvador),  Virginia 
City  (Nevada),  and  Nelson  (B.C.),  is  described. 
Iron  anodes  are  in  use  on  the  liand  (Siemens- 
Halske  process),  but  sheet-lead  is  almost 
exclusively  used  in  American  practice.  Peroxidlsed 
lead  anodes  have  been  found  to  have  a  longer 
life  (about  1  year).  Acheson  graphite  anodes 
became  mushy  and  soft.  The  usual  material 
for  cathodes  is  likewise  lead,  though  tin-plate 
has  also  been  used.  Cyanide  solutions  rich  in 
copper  give  a  strongly  adhering  deposit  instead 
of  a  non-adherent  slime  ;    the  copper  is  separaterl 
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from  gold  and  silver  by  removing  the  cathodes 
from  time  to  time  and  connecting  them  as  anodes 
in  a  special  cell  containing  dilute  sulphuric  acid. 
The  copper  is  dissolved,  and  the  gold  obtained 
as  a  slime.  The  by-products  formed  during 
electrolysis,  such  as  lime  deposits,  and  Prussian 
blue  in  the  Siemens-Halske  process,  must  be 
treated  for  the  values  they  contain.  Electro- 
lytic processes  are  more  expensive  than  zinc 
precipitation  both  as  regards  cost  of  installation 
and  working  costs. — W.  R.  S. 

Silver  cyanide  plating  bath;    Single  potentials  in 

the .        F.    C.    Frary     and     R.    E.    Porter. 

American  Electrochem.  Soc,  Sept.,  1915.     [Ad- 
vance proof.] 

The  cause  of  a  non-adherent  deposit  in  electro- 
plating— apart  from  improper  cleaning,  etc. — 
is  that  some  of  the  metal  upon  the  surface  of  the 
object  to  be  plated  dissolves  in  the  bath.  In 
order  to  determine  this  tendency  in  the  case  of 
silver  plating,  the  single  potentials  of  mercury, 
silver,  copper,  brass,  and  iron  in  solutions  of 
potassium  silver  cyanide  with  various  proportions 
of  excess  cyanide,  with  and  without  potassium 
chloride  and  hydroxide  equivalent  to  the  silver 
content  of  the  double  cyanide,  have  been  deter- 
mined, and  the  conductivities  of  the  solutions 
measured.  The  potentials  were  measured  by  the 
potentiometer  method,  the  apparatus  being 
adjusted  by  a  standard  cadmium  cell.  The  values 
obtained  for  iron  and  brass  are  a  little  uncertain, 
the  former  on  account  of  delay  in  attaining 
equilibrium,  and  the  latter  because  the  effect  of 
the  free  zinc  in  the  alloy  could  not  be  determined. 
Determinations  made  with  zinc  electrodes  show 
'that  this  metal  is  decidedly  negative  in  respect 
to  silver.  Copper  and  brass  are  only  slightly 
negative  to  silver  in  these  solutions,  and  their 
relation  is  not  affected  by  the  presence  of  chloride 
or  hydroxide  in  the  proportion  studied.  Iron 
and  mercury  are  positive  to  sUver  whenever  10% 
or  more  of  free  cyanide  is  present,  but  negative 
to  it  in  the  absence  of  free  cyanide.  Blercury  is 
not  affected  by  the  presence  of  cliloride  or 
hydroxide,  but  iron  is  made  about  01  volt  less 
positive.  In  general  only  those  metals  which  are 
more  negative  than  silver  dissolve  appreciably  in 
silver  potassium  cyanide.  It  appears  probable 
that  titration  of  potassium  cyanide  with  silver 
nitrate  by  Liebig's  method  gives  results  which  are 
low,  to  the  extent  of  about  3%  of  the  cyanide 
present.  Titration  with  mercuric  chloride  bv 
Hannay's  method  (Ti-ans.  Chem.  Soc,  1878,  245) 
gives  results  whieli  appear  more  nearly  correct. 

— w.  o.  c. 


Silver    furnace    fume;      Treatment    of - 


With  this  arrangement  it  is  possible  to  remove 
99%  of  the  fume  from  gases  travelling  at  a 
velocity  of  4-5  ft.  per  second. — W.  R.  S. 

Copper  sulphate  liquors  ;  Electrolysis  of ,  using 

carbon  anodes.  L.  Addicks.  Amer.  Electro- 
chem. Soc,  Sept.,  1915.  [Advance  proof.] 
29  pages. 

The  sulphuric  acid  obtained  by  roasting  copper 
sulphide  ores,  is  used  for  leaching  the  residues,  the 
resulting  liquor  being  electrolysed,  using  carbon 
anodes,  which  are  satisfactory  if  properly  de- 
polarised by  the  use  of  ferrous  sulphate.  The  use 
of  aluminium  sulphate,  in  solution,  as  a  substitute 
for  a  diapiiragm,  completely  stops  the  solution  of 
the  cathode  copper.  It  was  found  that  large 
qviantities  of  various  sulphates,  present  as  im- 
ptu'ities,  do  not  foul  the  cathodes,  and,  under 
proper  working  conditions,  2  J  lb.  of  copper  per 
kUowatt-hoiu-  coidd  be  recovered.  The  ferric 
sulphate  produced  by  the  depolarlsation  was 
reduced  bv  sulphur  dioxide  outside  the  cell  room. 

— B.  N. 

Electrolytes  [in  copper  rejininci]  ;   Solution  stratifica- 
tion as  an  aid  in  the  purification  of .     P.  R. 

Pyne.  Amer.  Electrochem.  Soc,  Sept.,  1915. 
[Advance  proof.]     6  pages. 

Special  stratification  tanks  have  been  used  for 
electrolytic  copper  refining,  the  electrolyte  being 
supplied  continuously  just  above  the  level  of  the 
slime,  and  withdrawn  contintiously  from  the 
opposite  side  as  a  high  grade  solution  at  a  similar 
level,  and  as  a  low  grade  solution  from  the  surface 
of  the  electrolyte.  In  order  to  avoid  the  accumu- 
lation of  impurities  in  the  regidar  refining  tanks, 
in  the  ordinary  method  of  working,  the  electrolyte 
is  further  passed  through  two  sets  of  tanks  con- 
taining insoluble  anodes,  but  with  the  use  of 
stratification  tanks  the  copper  may  be  extracted 
from  the  low-grade  solution  in  a  single  set. — ^B.  N. 

W.    D. 


Bronze  ;     Electrolytic    depositio7i    of - 


by    the 


Cottrell  process.  C.  H.  Aldrich.  Amer.  Electro- 
chem. Soc,  Sept.,  1915.  [Advance  proof.] 
8  pages. 

At  the  Rarltan  copper  works,  the  gases  leaving  the 
dor6  furnaces  are  led  through  settling  flues  and  a 
scrubber  to  remove  dust,  and  the  moist  gases  are 
then  passed  to  a  Cottrell  apparatus  (see  this  J., 
1911,  1037)  containing  ()-in.  lead  strips  as  collecting 
electrodes,  with  discharge  electrodes  formed  of 
lead  strips,  1  in.  wide,  sharpened  at  the  edges  and 
set  transversely  between  each  pair  of  collecting- 
electrodes.  The  dust  deposited  in  the  Cottrell 
apparatus  contains  Se  6-5,  Te  6-0,  As  100,  Sb  280. 
Pb  90,  Bi  20,  and  Cu  0-9%,  and  Ag  800  oz.  and 
Au  1  oz.  per  ton  ;  the  recovery  averages  29-2%  of 
the  silver  and  &■&%  of  the  gold  caught  in  the  whole 
flue  dust  system.  Another  apparatus  has  been 
installed  recently  in  wliich  the  discharge  electrodes 
consist  of  J  in.  steel  rod  covered  by  extrusion  with 
a  layer  of  lead,  star-shaped  in  cross-section,  each 
discharge  electrode  being  supported  in  a  lead  pipe, 
18  in.  diam.,  v.hich  serves  as  a  collecting  electrode. 


Treadwell    and    E.    Beckh.     Z.    Elektrochem., 
1915,  21,  374—380. 

Whilst  superposed  layers  of  electrolyticaUy  de- 
posited copper  and  zinc  are  readily  converted  into 
brass  by  heating  at  150° — 200°  C,  it  is  difficult  to 
obtain  bronze  from  sumlar  layers  of  copper  and 
tin  ;  even  on  heating  for  8  hours  at  500°  C.  in  a 
current  of  carbon  dioxide,  formation  of  bronze  only 
took  place  at  isolated  spots,  the  greater  part  of 
the  tin  remaining  unaltered.  In  experiments  with 
various  electrolytes  on  the  direct  electrolytic 
deposition  of  bronze,  satisfactory  results  were 
obtained  only  with  alkaline  oxalate-cyanide  and 
alkaline  cyanide-sidphide  baths.  For  bronze  of  a 
reddish  tint  the  following  bath  is  recommended  for 
use  at  40°  C.  with  a  cathode  current  density  of 
1 — 2  amperes  per  100  sq.  cm. : — An  aqueous  solu- 
tion of  82  grms.  of  tin  potassium  chloride  and  37 
grms.  of  potassium  oxalate  is  added  to  a  solution 
of  50  grms.  of  copper  sulphate,  104  grms.  of  potas- 
sium cyanide,  and  70  grms.  of  potassium  hydroxide, 
the  mixture  is  diluted  to  2  litres,  and  rendered  clear 
by  addition  of  potassium  hydroxide  solution.  For 
gold-coloured  bronze  (80%  Cu,  20%  Sn)  the  best 
resiUts  were  given  by  a  bath  containing  0-1  grm.- 
mol.  CuSO,,  0-8  grm.-mol.  KCN,  0-5  grm.-mol. 
KOH,  01  grm.-mol.  SnCIj,  and  1  grra.-moJ. 
Na^S  per  litre  ;  satisfactory  deposits  were  obtained 
from  this  at  40°  C.  with  cathodic  current  densities 
ranging  from  107  to  13-3  amperes  ijer  sq.  dcm., 
when  the  catliode  was  rapidly  rotated.  The  de- 
posited bronze  adheres  well  to  platinum,  copper, 
nickel,  steel,  and  iron,  even  cast  iron.  It  is  hard, 
elastic,  free  from  pores,  and  shows  no  evidence  of 
crystalline  structiu'e  when  examined  under  the 
microscope   -v^ith   a   magnification   of   500  ;     it    is 
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attAokcd  only  slowly  hy  hydroohloi-ii-  acid.  The 
alkaline  cyanido-oxalaio  and  i  yanido-sulpliide 
baths  have  been  patented. — A.  S. 


.     A.  G.  Belts. 

Sept.,    1915.     [Ad- 


Antimony  refiniuij  ;  Klrcirolylic 
Amer.    KUx-1  roclioni.    Soc, 
vance  proof.]     13  paj;os. 

I.,.\BOR.\TOHY  pxpi'i-imonts  on  (ho  el>'itrolytio  re- 
fining of  impure  antimony  in  a  double  lluoride  hath 
proved  that  lead,  bismudi,  and  ropper  were 
eliminated  as  sliini-  without  lontamination  of  (he 
flectrolyto.  l)u(  (he  icmov.al  of  ai-senic  was  un- 
Ra(isfac(ory.  '10 — (iO",,  txin'r  doposi(«l  with  the 
antimony.  The  cuirenf.  density  required  ((> — 7 
amperes  per  sq.  ft.)  was  less  than  is  generally  used 
for  other  nietjxls.  The  )ire-wnee  of  ropper  <lid  not 
tend  to  retain  arsenic  in  the  slime  as  copper 
arsenide,  nor  was  it  found  jiossihle  to  deposit  the 
arsenic  witli  the  th's(  frai(ion  of  (he  an(imony. 
(•rys(allisa(i()n  of  inol(<n  antimony-arsenic  alloys 
gave  in  all  cases  crystals  i:on(aining  (ho  same  [ 
amount  of  arsenic  as  the  liquids. — W.  11.  S.  ] 

Spelter  ;     The  effects  of  the  common   impurities  iyi 

upon  uliish    cnsliiigs.     G.    Risg  and   H.   C. 

Morse.     Amer.     Inst,    of    Metals,    Sept.,     1915. 
[Advance  proof.]     32  pages. 

Sf.lTSii  castings  of  pure  spelter  alloyed  with  the 
nielals  enunx-ratcd  helow  weie  pi'odurcd  by  pour- 
ing the  metal  in(o  a  hollow  brou/.c  or  brass  mould 
iintil  full  and  immediafely  pouring  out  again, 
leaving  a  thin  hollow  casling  chilled  upon  the 
inside  surface.  Cathnimn  is  the  most  objectionable 
impurity,  ])i"oducing  pionomxced  hot-shortness ; 
005%  made  it  impo.ssible  to  obtain  any  acceptable 
castin^rs.  Lead  weakens  (ho  metal  in  proportion 
(o  the  quantity  present;  below  0"2",',  it  has  no 
harmf\d  efl'ect-.  i'he  influence  of  iron  is  erratic, 
probaldy  on  account  of  segregation  of  an  iron-zinc 
alloy  ;  but  it  increases  (he  tendency  to  failure. 
Araenie  in  (he  amoimbs  in  which  it  occurs  naturally 
in  speller  has  little  or  no  efl'ect  ;  in  l.irger  propor- 
(ions  it  ae(«  like  iron.  Aluminium  up  lo  5%  pro- 
fluies  alloys  impossible  to  use  for  slush  castings. 
Fi-om  5-0  to  5-5%  (the  composilion  of  (ho  eutectic) 
excellent  results  were  obtained  with  gre.at  regu- 
larity ;  the  castings  were  light  and  smooth,  and 
their  outside  surface  did  not  show  prominent 
crystallisation. — W.  K.  S. 

Sfierardising  [vapour  fialvanisinf/].  S.  Trood. 
Amer.  Inst,  of  Metals,  .Sept.,  1915.  [Advance 
proof.]      1  1  p.ages. 

UNlFORjrrTV  in  working  is  shown  (o  be  (he  essential 
element  in  siiccessful  sherardisjng,  the  articles 
to  be  trealc<l  being  thoroughly  prepared  by 
shot  air  blasting.  The  zinc  dust  u.sed  should  have 
the  following  composition  :  zinc  85  (o  00  "o,  zinc 
oxide  8  to  10  "o,  lead  between  1  and  1-5%,  other 
impurities  0-5  to  1  "'„  ;  it  must  be  cleansed  periodi- 
cally to  separatee  free  fvon,  and  also  occasionally 
sifted.  There  is  practically  no  limitafion  to  the 
temperature,  a  longer  time  being  allowed  for  lower 
temperatures  ;  with  electrically-heated  apparatus, 
a  more  imifonn  confrollable  temperature  can  be 
obtained,  350'  to  375'  C.  being  the  n\ost  suitable. 

— B.  N. 

Magnaliwn  from    turnini/s  ;     lieclanudion   of . 

.1.  Coulson.     Amer.  Inst,  of  Metals,  Sept.,  1915. 
[Advance  proof.]     7  pages. 

Maonai.h;!*!  may  be  recovered  from  turnings, 
wKhout  heavy  loss  or  the  aid  of  cryolite,  by  melting 
in  an  open  cnicible  which  has  be.^n  pr'^viously 
heated  to  900"  ('.  A  pellet  of  solid  metal  is  first 
molted  in  the  crucible,  so  that  the  turnings  are 
engulfed  in  molten  metal  from  the  outset,  ami  each 
addition  i^  thorougldy  puddled.  The  addition  of 
1  %  of  metaUic  calcium,  or  0-5  %  of  calcium  alum- 


inium silicide,  as  a  deoxidising  ;igent.  Is  sufficient 
to  restore  (ho  nie(al  to  its  original  physical  state. 

—B.N. 

Aluminium-bronze  alloys.  \V.  M.  Corse.  Amer. 
Ins(.  of  Metals,  Sept.,  1915.  [Advance  proof.] 
11  pages. 

Aluminium-hhonzk  containing  about  10%  Al  can 
be  hardened  by  heat-treatment  and  quoncliing. 
The  hardn&ss  vari&s  between  100  and  2()0  Brinell, 
according  to  (be  treatment  ;  die  alloys  show^ 
excellent  boaiing  qualities  and  are  much  superior 
to  manganese-bronze  in  witlistanding  alternating 
stresses. — W.  K.  S. 

Ahimino-vanadium  ;   Manufacture  and  use  of . 

W.  W.  Clark.   Amer.  Inst,  of  Metals,  Sept.,  1915. 

[Advance   proof.]     8    pages. 

!   Alloys  of  aluminium  with  2  to  SO"),',  of  vanadium 

I   have  been  jn'eparod   by  melting  ahmiiuium  in  a 

I    crucible  and  igniting  a  niixlurc  of  vanadic  oxide 

and  alumhiium  on  (he  top,  or  by  gradually  aiding  a 

iHixture     of     cryolite,     alumina,     fluorspar,     and 

vanadic  oxide  to  molten  aluminium  in  an  electric 

furnace.     These  alloys  may  lie  used  for  introducing 

a  small  quantity  of  vanadium  into  brass,  bronze, 

coppor-nickel,      manganese     bronze,     etc.     Small 

amounts  of  vanadium  do  not  appear  to  increase  the 

tensile  strength  of  non-feiTOUS  metals,  beyond  the 

amount  due  to  its  powerful  deoxidising  properties. 

It  a  cheaper  metal  is  use  1  toi'  deoxidising  before 

adding  the   vanadium,   (he  full  aUoyuig  effect  of 

the  latter  is  avaUable,   and   in  small  amounts  it 

increases  the  elongation  of  the  alloy. — B.  N. 

Acid-rcsisii)ig  alloy  ;    The  developmenl  of  an  - 


S.  W.  Tarr.  Amer.  Inst,  of  Metals,  Sept.,  1915. 
[Advance  proof.]  7  pages.  (See  also  U.S.  Pat. 
1,115,239;    this  J.,   1914,   lllil.) 

The  alloy,  to  which  (lie  name  "  illium  "  has  been 
given,  has  the  following  composition  :  Ni  CO-65, 
Cu  ii-42,  Cr  2107,  Mo  4ti7,  W  2-13,  Mn  008.  Si  104, 
Al  109,  Pe  0-76.  total  98-81  %  ;  C  and  B  not  deter- 
mined. Several  test-pieces  did  not  show  a  weighable 
loss  after  24  hours'  contact  wifh  25%  nitric  acid. 
The  melting-point  was  1300' C.  and  the  tensile 
strength  50.000  lb.  per  sq.  in.  A  bomb  calorimeter 
made  of  the  alloy  showed  no  (jt'ace  of  corrosion  after 
being  used  for  1500  determinations  of  the  calorific 
value   of   coals. — W.  R.  S. 

Chromium,    copper,    and   nickel;     Alloys   of- 


r>.  p.  McFarland  and  O.  E.  Harder.  Amer  Inst, 
of  Metals,  Sept.,  1915.  [Advance  proof.]  15 
pages.  (See  also  preceding  abstract.) 
Twenty-one  binary  and  thirty  ternary  alloys 
were  prepared  with  the  proportions  of  the  metals 
varying  l)y  intervals  of  10%.  The  highest 
chromium  content  obtained  in  chromium-copper 
alloys  was  13- 15%,  while  in  all  alloys  containing 
more  than  6%  CY  there  was  a  .separation  of 
chromium  and  a  non-homogeneous  structure. 
The  alloys  rich  in  nickel  had  a  very  coarse  texture 
and  usu.ally  developed  blow-holes.  Those  rich 
in  chromium  had  very  high  melting-points  ;  they 
were  extremely  hard,  and  diflicult  to  prepare. 
Those  cont-aining  chromium  and  much  copper 
had  inferior  mechanical  jiroperties  caused  by 
segi-egation.  The  hardness  increased  with  the 
chromium  content,  reaching  that  of  tool  steel  ;  the 
tensile  strength  of  18  alloys  tested  varied  from 
7449  to  56,255  lb.  per  sq.  m.,  and  the  modulus  of 
elasticity  from  J  to  1 J  times  that  for  s(«el.  Corros- 
ion tests  were  made  with  N/l  solutions  of  acids, 
alkalis,  sodium  chloride,  and  pure  molten  fatty 
acids.  Nitric  and  sulplun-ic  acids  showed  a 
selective  action  on  nickel,  b>'drochloric  acid  'on 
chromium,   ammonia  and  fatty  acids  on  copper. 

— W.  K.  S. 
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Alloys  Msed  by  the  American  railways  for  car  journal 
bearings  ;    Effect  of  changes  in  the  composition 

of .     G.  H.  Clamer.     Auier.  Inst,  of  Metals, 

Sept.,   1915.     [Advance  proof.]     24  pages. 

At  least  75%  of  the  car  journal  bearings  in  use 
on  United  States  railways  contain  upwards  of 
2%  Zu,  and  the  author  lias  therefore  studied  the 
effect  of  zinc  on  the  mechanical  properties  of 
copper-tin-lead  alloys.  It  is  concluded,  from  the 
results,  that  alloys  containing  not  less  than  65% 
of  copper,  and  approximately  5%  tin,  up  to  20% 
lead,  and  up  to  5%  zinc,  shoulcl  be  satisfactory 
for  aU  classes  of  car  journal  bearings.  With  an 
increase  in  the  amount  of  lead,  the  zinc  content 
should  be  correspondingly  diminished. — B.  N. 

Copper  and  lead  ;   Mutual  sohibility  of .     B. 

Bogitch.     Comptes  rend.,  1915,  16i;  416—419. 

Copper  and  lead  form  two  liquid  layers  when  the 
proportion  of  copper  is  between  34-5  and  S7%, 
and  in  the  interval  940'— 975°  C,  940°  C.  being 
the  freezing-point  of  the  upper  layer.  Above 
975°  C.  no  difference  in  composition  could  be 
detected  between  the  upper  and  lower  part  of  the 
liquid.— W.  R.  S. 

Electrotnetalhirgical  industries  as  possible  consuiners 
of  electric  poiier.  D.  A.  Lyon  and  R.  M.  Keeney. 
Amer.  Electrochem.  Soc,  Sept.,  1915.  [Advance 
proof.]     23  pages. 

The  prospects  of  financial  success  of  electro- 
metallurgical  industries  in  the  Rocky  Mountain 
and  Pacific  Coast  States  are  discussed.  Aluminium 
could  be  produced  at  16-22  cents  per  lb.,  or  18 
cents  f.o.b.  New  Y'ork  ;  the  average  price  for 
spot  metal  in  New  Y^ork  was  23-6  cents  in  1913, 
and  18-6  cents  in  1914.  The  cost  of  production 
of  pig  iron  would  be  about  $26  per  long  ton, 
whereas  it  can  be  imported  on  the  Pacific  coast  at 
$18 — 20.  Steel  would  cost  $30  per  long  ton, 
which  is  higher  than  the  price  of  imported  metal. 
The  electric  smelting  of  copper  ores  is  still  in  the 
experimental  stage,  while  that  of  zinc  ores,  while 
more  advanced,  has  not  yet  proved  to  be  a 
technical  success. — W.  E.  S. 

Electrolytic  and  pure  chemical  processes;  Relation 
between .  IV.  [Action  of  mixtures  of  sul- 
phuric acid  with  hydrogen  peroxide  and  with  ch  romic 
acid  on  nickel.]  D.  Reichenstein.  Z.  Elektro- 
chem.,  1915,  21,  359—372. 

Further  experiments  have  been  made  on  the 
behaviour  of  nickel  in  mixtures  of  sulphuric  acid 
and  hydrogen  peroxide  (see  this  J.,  1915,  663)  and 
also  on  its  behaviour  in  mixtui'es  of  chromic  and 
sulphuric  acids.  The  mechanism  of  the  process 
is  similar  in  the  two  cases,  the  second  stage 
with  mixtures  containing  chi'omic  acid  being 
2CrO,'+  10H->2Cr"  -f  5H,0  +  30.  In  0-4- 0-5.V 
sulphuric  acid  nickel  rapidly  becomes  passive  in 
presence  of  0125iV  chromic  acid,  whereas  it  re- 
mains active  in  presence  of  hydrogen  peroxide 
even  at  7V/1  concentration.  The  cause  of  tliis 
diflerence  is  that  the  chromic  acid  adsorbed  by 
the  nickel  yields  atomic  oxygen  (see  equation, 
above)  much  more  rapidly  than  the  adsorbed 
hydrogen  peroxide  does.  It  has  not  been  found 
possible  to  attain  a  constant  velocity  of  solution 
of  nickel  in  mixtures  of  sulphuric  acid  and  hydrogen 
peroxide.  Nickel  which  has  been  rendered  passive 
in  3%  hydrogen  peroxide  solution  and  is  then 
immersed  in  a  mixture  of  hydrogen  peroxide  with 
0  04iV  sulphuric  acid,  dissolves  with  a  velocity 
which  increases  up  to  a  maxinium  and  then 
decreases,  the  nickel  ultimately  again  becoming 
passive.  It  is  concluded  that  there  are  two  forms 
of  passive  nickel  :  in  one  the  passivity  is  due  to 
a  high  concentration  of  adsorbed  molecular 
oxygen  and  in  the  other  to  a  high  concentration 


of  adsorbed  atomic  oxygen.  In  mixtures  of 
chromic  acid  (less  than  0125JV)  and  0-4iV 
sulphuric  acid,  a  constant  velocity  of  solution  of 
nickel  can  be  readily  attained,  starting  with  either 
passive  or  active  nickel.  Some  of  the  values 
obtained,  expressed  in  mgmis.  per  32  sq.  cm.  of 
surface  per  10  mins.,  for  different  concentrations 
of  chromic  acid  were  : — 0009Ar,  00246  ;  00184jV, 
0039  ;  003,V,  00475  ;  004JV,  0046  ;  0047iV, 
003S3;  0057i\^  00211;  0069A^,  00362; 
008A',  00272  ;  012.V,  0021.  The  values  agree 
satisfactorily  with  those  calculated  by  means  of  the 
formida,  j's=7iiZ — k.,z^,  where  I'j  is  the  constant 
velocity  of  solution,  z  is  the  concentration  of  the 
oxidising  agent  (chromic  acid),  and  ki  and  fcj  *rs 
constants  ;  this  formula  is  an  approximation  of 
one  deduced  from  theoretical  considerations.  In 
the  action  of  mixtures  of  chi'omic  and  sulphuric 
acids  on  nickel,  the  liberation  of  atomic  oxygen 
from  the  adsorbed  chromic  acid  takes  place 
practically  instantaneously,  and  a  constant  velocity 
of  solution  would  be  attained  at  once  were  it  not 
for  the  slow  formation  of  molecular  oxygen  from 
the  atomic  oxygen  ;  this  latter  process  causes  the 
gradual  duninution  in  the  velocity  of  solution  of 
the  nickel,  and  it  continues  until  a  condition  of 
equilibrium  between  atomic  and  molecular  oxygen 
is  attained,  corresponding  to  the  constant  velocity 
of  solution  of  the  nickel. — A.  S. 


Tungsten  ;     The  inciting  point  of  - 


I.   Lang- 
muir.     J.  Franklin  Init.,   1915,   180,  490—492. 

To  eliminate  former  sources  of  error  in  det-er- 
mining  the  melting  point  of  tungsten  two  methods 
were  used  : — (1)  the  black  body  melting  point  of 
large  filaments  in  nitrogen  was  determined,  and 
the  eniissivity  from  helically-wound  filaments  of 
various  sizes  m  a  vacuum  and  in  nitrogen  obtained  ; 
(2)  the  brilliancy  of  a  sui'face  of  molten  tungsten 
was  measured,  and  the  brilliancy  of  the  image  of  a 
second  siu'face  of  molten  tungsten  reflected  in  the 
first  was  simultaneously  determined,  the  reflec- 
tivity of  the  molten  metal  being  thus  directly 
determined.  An  alternating  arc  between  two 
tungsten  electrodes  in  nitrogen  furnished  two 
molten  convex  surfaces  which  could  be  utilised 
for  the  latter  method.  The  values  obtained  were  : 
— total  photometric  method,  3540°  abs.  ;  filaments 
by  pyrometer  method,  3332°  abs.  ;  arc  electrodes 
by  pyrometer  method,  3566°  abs.  A  consideration 
of  the  probable  errors  indicates  that  the  best  value 
is  3540°  abs.±30°.— T.  St. 

Electrolysis  of  nitric,  sulphuric,  and  ortho phosphoric 
acids  using  a  gold  anode.  Electrolysis  of  con- 
centrated hydrochloric  acid  using  a  copper  anode. 
Jeffery.     See  XI. 

Patents. 

Iron  articles :  Production  of  a  rust-preventing 
coating  of  iron  nitride  on  ■ — — •.  H.  Hanemann 
and  F.Hanaman.  Ger.  Pat.  284,803,  Mar.  29, 1914. 

Articles  of  iron  or  steel  are  heated  electrically 
in  an  atmosphere  of  a  gas,  such  as  ammonia, 
capable  of  reacting  with  the  iron  to  form  a  nitride  ; 
or  the  articles  may  be  heat«d  electrically  to  incan- 
descence in  a  liquid  from  which  a  gas  capable  of 
forming  a  nitride  is  evolved.  For  example,  the 
•articles  are  immersed  in  an  aqueous  solution  of 
ammonia  and  an  ammonium  salt,  and  connected 
with  the  negative  pole  of  a  source  of  current, 
whilst  the  positive  pole  is  connected  with  the 
metallic  containing  vessel  or  with  a  separate  anode. 

—A.  S. 

Cementation  of  iron  articles  ;    Process  for  the . 

K.  Stratmann.  Ger.  Pat.  284,859,  Mar.  21,  1914. 
The  powdered  carburising  material  is  packed 
around  the  articles  to  be  hardened,  in  receptacles 
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made  of  a  material  which  is  inflammable  or  can  be 
«-arbonised  ;  or  the  bottom  only  o(  the  receptacle 
may  be  made  of  such  a  material,  whilst  the  side 
walls  are  made  of  thin  iron  plale  and  are  removed 
«s  a  whole  aftiT  jilacing  the  receptacle  in  the 
carburisinn  cliamlicr.  (Vmentation  is  elTected  in 
SI  vertical  retort,  and  the  combustion  or  carljonisa- 
tion  of  the  material  of  the  receptacle  ensures  a  non- 
vxidising  atmosphere. — A,  S. 

Magnetic  separtilion.  S.  Briick,  Charlottenburg, 
Germanv.  Kng.  Pat.  20,551,  Oct.  5,  1914. 
Under  Int.  Conv.,  Oct.  4,  1913.  Addition  to 
EnK-  I'al.  11,S98  of  1911,  dated  May  17,  1910 
(this  J.,  1911,  1157). 

Slime  is  supplied  to  the  magnetic  field  by  a 
•listributing  cone  with  radial  channels  leading  to 
.separate  poles  whicli  are  arranged  romui  the 
liei'iphery  of  a  cylindriial  vessel,  parallel  to  the 
vertical  axis.  The  bottom  of  the  vessel  is  funnel- 
shaped,  and  a  second  funnel,  coaxial  with  and 
atjove  the  first,  serves  as  a  false  bottom.  The 
non-magnetic  particles  are  carried  ort"  by  the 
upper  funnel,  while  the  magnetic  particles  are 
attracted  to  the  inner  wall  of  the  cylinder.  By 
interrupting  the  excitation  of  the  magnets  and 
weakening  or  completely  cutting  olY  the  residual 
magnetism,  the  magnetic  particles  fall  by  gravity 
p.Tst  the  edge  of  the  upper,  into  the  lower  funnel. 
To  facilitate  the  washing  out  of  the  non-magnetic 
matter  from  the  material  collected  on  the  poles, 
the  vessel  may  he  made  slightly  tapering  instead 
of  cylindrical,  its  diameter  increasing  towards 
the  bottom. — T.  St. 


Metals  ;     Soldering  - 


J.  Lavine,  London. 


Eng.  Pat.  22,3.56,  Nov.  11,  1914. 

In  dental  practice  pieces  of  metal  (particularly  iron 
or  nickel  and  their  alloys)  to  be  joined  together 
are  first  soldered  with  silver  solder.  Oold,  prefer- 
ably in  the  form  of  grains  or  granules,  is  then 
applied,  and  heated  to  melting,  point,  when  it 
amalgamates  with  the  silver  alloy,  thus  forming 
a  gold  solder. — T.  St. 

Converter  for  treating  matte.  \V.  II.  Howard.  Garfield, 
Utah.  U.S.  Pat.  1.1,53,921,  Sept.  21,  1915. 
Date  of  appl.,  March  2,  1014. 

The  converter  coasists  of  a  cylindrical  shell 
mounted  to  rotate  on  its  horizontal  axis.  The 
discharge  opening  for  smoke  and  gases  is  situated 
in  one  end  near  its  upper  side  and  eccentric  to  the 
axis.  A  stationary  double-walled,  water-cooled, 
cylindrical  hood,  concentric  with  the  shell,  encloses 
the  opening  in  all  positions  of  the  shell,  and 
-serves  to  carry  away  the  gases.  Means  are  pro- 
vided for  removing  the  hood  when  desired. — T.St. 


Aluminium;    Process  for  the,  manufacture  of . 

J.  BaUy.     Ft.   Pat.   474,375,   Nov.   22,   1913. 

An  alloy  composed  essentially  of  aluminium, 
iron,  and  sUicon,  and  produced  from  bauxite  or 
other  aluminium  ore,  is  fractionally  distilled  in  a 
vacuum  to  recover  pure  aluminium. — W.  E.  F.  P. 

Metallic  powders;    Process  for  the  nianufarlure  of 

.  L.  Bonnet.  Fr.  Pat.  474,6(57,  Dec.Kl,  1913. 

A  FINELY-DIVIDED  metallic  oxide  is  mixed  with 
graphit«  and  reducetl  by  means  of  trioxy methylene 
or  formaldehyde  at  a  temperature  not  exceeding 
Jj50°  C— W.  E.  F.  P. 

F%irnace  ;       Potary      mciuUurgical  ■ for     liquid 

or  gaseous  fuel.     J.  Bichon.     Fr.  Pat.  474,774, 
Dec.  26,  1913. 

The    discharge    end    of    a    cylindrical    furnace, 


mounted  to  rotate  about  a  horizontal  axis,  is 
connected  with  a  stationary,  horizontal,  cylindrical 
recuperator  containing  a  coil  through  which 
the  air  for  coml>vistion  is  passed  before  entering  the 
burner.  A  movable,  vertical  screen  is  disposed 
within  the  coil  to  elTect  more  uniform  distribution 
of  the  heat  in  the  recuperator  liy  ))artling  the 
stream  of  waste  gases  issuing  from  the  furnace 
chamber.— W.  E.  P.  P. 

Furnace  ;    Oil-fired  heating .     Gebr.  Pierburg. 

Ger.  Pat.  284.738,  Jidy  8,  1914. 

jsna.  The   combustion 
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chamber,  3,  of  the 
fiu-nace  tapers  to- 
wards the  top  and  is 
connected  by  trans- 
verse flues,  7,  with  a 
flue,  8,  on  the  oppo- 
site side  of  the  hearth, 
1.  The  flues,  7,  and 
8,  are  provided  with 
partitions  which 
serve  as  heat-accum- 
idators,  and  the  flue, 
8,  is  composed  of 
two  parts,  connected 
Ijy  a  passage,  9,  the 
gases    in    one     part 

flowing   in   the  opposite  direction  to  those  in  the 

other  part. — A.  S. 

Manganese  and  its  alloys  ;  Production  oj  — ■ — •  in 
the  electric  furnace.  C.  L.  Lenoir.  F"-.  Pat. 
474,927,  Jan.  8,  1914. 
Slags,  obtained  from  preceding  operations,  are 
added  to  the  molten  charge  to  reduce  the  losses  of 
manganese  by  volatilisation,  and  aluminous 
products  are  also  added  to  reduce  the  loss  of 
manganese  in  the  slag. — B.  N. 


Ores  ;    Process  for  treating  - 


with   nitric   acid. 


11.  Bueler  de  Florin.    Ger.  Pat.  284,741,  Oct.  22, 

1912. 
Caebonate  or  oxide  ores,  e.g.,  of  iron  or  copper, 
are  treated  with  nitric  acid  and  nitrous  gases,  the 
solution  is  evaporated  to  dryness,  and  the  residue 
heated  so  as  to  decompose  nitrates  of  iron  and 
copper  but  not  those  of  calcium  and  magnesium, 
and  then  lixiviated  with  water  to  obtain  a 
solution  containing  calcium  nitrate  and  a 
residue  rich  in  copper  oxide.  Alternatively  the 
dry  residue  may  be  heated  until  all  the  nitrates 
are  decomposed.  Hot  gases  containing  sulphur 
dioxide,  produced  by  roasting  other  ores,  may  be 
used  for  the  evaporation  of  the  nitrate  solution  and 
decomposition  of  the  nitrates  ;  the  nitric  acid 
evolved  is  recovered  and  used  ag.ain  in  the  process. 

— A.  S. 

Draw-plates  or  the  like  for  metal-working  ;    Manu- 
facture of [from  alumina].     AUgem.   Elek- 

tricitats-Ges.  Ger.  Pat.  284,808,  Feb.  7,  1913. 
Draw-plates  and  similar  tools  for  metal  working 
are  made  of  a  sintered,  amorphous  refractory 
oxide,  e.g.,  alumina.  Tlic  oxide  is  mixed  with  a 
binding  material  which  will  be  destroyed  in  the 
sul>sequent  treatment,  mouUled,  and  heated  at  a 
temperature  sufficient  to  sinter  the  oxide  slightly 
^300° — 1400°  C.  in  the  case  of  ahunina).  The 
draw-plate  or  the  like  is  then  formed  into  its  final 
shape  and  thoroughly  sintered  by  heating  at  a 
temperature  below  the  melting  point  of  the  oxide, 
e.g..  at  1800° — 2000°  C.  in  the  case  of  alumina. 
Draw-plates  of  sintered  alumina  are  stated  to  be 
more  durable  than  those  of  steel  ;  they  are  as  hard 
as  sapphire  and  possess  similar  properties  to 
diamond  in  regard  to  friction  and  wear. — A.  S. 
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Zinc  ;  Process  for  rediiciiig  and  piirijyiyig  the  gases 

produced    -in     the     manufacture     of in     the 

electric  furnace.  Trollhattans  Elektrothermiska 
Aktiebolag.  Ger.  Pat.  284,886,  May  10,  19U. 
Under  Int.  Conv.,  Apr.  7,  1914. 
The  gases  are  passed  over  a  layer  of  incandescent 
carbon  or  other  reducing  substance  contained  in  a 
space  of  such  form  and  dimensions  that  the 
velocity  o£  the  gases  is  diminished  sufficiently  to 
ensure  the  deposition  of  any  dust  on  the  layer  of 
carbon. — A.  S. 

Zinciferous  ores  ;   Process  for  the  treatvient  of 

toith  sulphurous  acid.  Erzverwertungs-Ges. 
m.  b.  H.  Ger.  Pat.  284,982,  Apr.  25,  1913. 
Ores  or  other  materials  containing  zinc  oxide  are 
treated  first  ^vith  a  solution  containing  combined 
sulphiu-ous  acid,  e.g.,  a  solution  of  zinc  liisulphite, 
to  convert  the  zinc  into  the  normal  sulphite,  and 
then  with  gaseous  sulphur  dioxide  to  convert  the 
normal  sulphite  into  zinc  Ijisulpliite.  Tl\e  reaction 
between  the  sulphur  dioxide  and  normal  zinc 
sulphite  Ls  effected  continuously,  on  the  counter- 
current  principle,  in  a  tower  or  the  like.  The  zinc 
bisulphite  solution  leaving  the  tower  is  used  to 
treat  a  further  quantity  ot  ore,  and  then  again 
treated  witli  sulphur  dioxide,  the  operations  being 
repeated  until  the  solution  is  sufficiently  concen- 
trated, whereupon  it  Ls  treated  for  the  recovery  of 
the  zinc. — A.  S. 

Briquetting  soot  or  the  like  iciih  flue  dust,  fine  ores, 

or    similar    materials ;     Process    for .        F, 

Schuster  and  C.  Lichtenstern.  Ger.  Pat.  285,078. 
Dec.  5,  1913. 
Soot  or  the  like  is  moistened  with  water,  and  then 
mixed  with  the  liquid  binding  agent  used  in  making 
briquettes  from  flue  dust,  fine  ores,  or  similar 
materials. — A.  S. 

Concentration    of   minerals    b>j   flotation  ;     Method 

and  apparatus  for  the .  New  Jersey  Zinc  Co., 

New  York,  and  A.  E.  Livingston,  Canon  City. 
Colo.,  U.S.A.  Eng.  Pat.  23,026,  Dec.  5,  1914. 
Under  Int.  Conv.,  Dec.  27.  1913. 

See  U.S.  Pat.  1,147,633  of  1915  ;  this  J.,  1915,  911. 


Ore  concentration  :    Apparatus  for  - 


(.4.)  A.  H. 


Higgins  and  W.  W.  Stenning,  Assignors  to 
Minerals  Separation  Ltd..  London.  L^.S.  Pat. 
1,155,815,  Oct.  5,  1915.  Date  of  appl.,  Nov.  12, 
1913,  and  (B)  A.  H.  Higgins,  Assignor  to  Minerals 
Separation  American  Syndicate  (1913),  Ltd.. 
Loudon.  U.S.  Pat.  1,155.816,  Oct.  5,  1915. 
Date  of  appl.,  Apr.  15,  1914. 
See  Eng.  Pat.  21,650  of  1913  ;   this  J.,  1914,  1160. 

Ore  concentration.  L.  A.  Wood,  Assignor  to  Minerals 
Separation  American  S\-ndicate  (1913),  Ltd., 
London.  U.S.  Pat.  1,155,801,  Oct.  5,  1915. 
Date  of  appl.,  June  2,  1914. 

See  Eng.  Pat.  10,312  of  1914  ;    this  J.,  1915,  620. 

Electrostatic  separator  for  sorting  out  the  constituent 
parts  of  commodities  [ores']  according  to  their 
penneabilily.  A.  Bibolini,  Agordo,  and  P.  Ribonl, 
Naples,  Italy.  U.S.  Pat.  1.154,907,  Sept.  28, 
1915.    Date  of  appj.,  Apr.  25,  1914. 

See  Eng.  Pat.  7274  of  1914  ;    this  J.,  1915,  364. 

Metals  ;    Treatment  of [to  render  them  itioxidis- 

ablc.]  T.  Van  Aller,  Schenectadv.  N.\'..  Assignor 
to  General  Electric  Co.  U.S.  Pat.  1,155,974, 
Oct.  5,  1915.     Date  of  appl.,  Oct.  4,  1911. 

See  Eng.  Pat.  3752  of  1912  ;    this  J.,  1913,  198. 

Manufacture  of  alum.inium  silicides,  tiifrides,  and 
the  like.     Ft.  Pat.  474,503.    See  VII. 


XL— ELECTRO-CHEMISTRY. 

Electrolysis  of  nitric,  sulphuric,  and  orthophosphoric- 
acids  using  a  gold  anode.  Electrolysis  of  con- 
centrated hydrochloric  acid  using  a  copper  unodr. 
F.  H.  Jeftery.  Faraday  Soc,  Oct.,  1915. 
[Advance  proofs.]     (.\)  9  pages  ;    (b)  1  page. 

{.K)  Acids  of  various  strengths  have  been  electro- 
lysed, using  a  gold  anode  and  platinum  cathode, 
the  latter  in  .some  ca,ses  being  placed  in  a  porous 
pot.  With  100  c.c.  of  nitric  acid  (sp.gi'.  1-42) 
and  100  c.c.  of  water,  without  a  porous  pot,  a 
green  electrolj'te  was  oljtained  and  metallic  gold 
was  deposited  on  the  cathode  and  in  the  electrolyte. 
Employing  a  poitius  pot,  the  cathode  acid  was 
reduced,  and  the  anode  acid  ultimately  became 
deep  yellow  brown  in  colour,  from  which  lemon 
yellow  crystals  of  auri-mtricacid,HAu(NO  3)4,311  jO.. 
were  separated.  When  the  nitric  acid  was 
dUuted  with  double  and  four  times  the  above 
amount  of  water,  a  red-brown  precipitat.o  was 
formed,  wliich  appeared  to  be  a  mixture  of 
hydrated  auric  oxide  and  aurous  oxide,  but  with. 
ten  and  twenty  times  the  amount  of  water,  the 
hydrated  auric  oxide  only  was  produced.  With 
dilute  acids,  an  explosive  compound  is  formed  at 
the  anode  if  ammonium  nitrate  is  allowed  to 
accumulate  in  the  electrolyte.  With  100  c.c, 
of  sulphui'ic  acid  (sp.gr.  1-S4)  and  100  c.c.  of  water,, 
the  gold  pas,sed  into  solution  as  complex  ions, 
principally  trivalent  but  possibly  also  univalent, 
the  yellow-brown  anode  electrolyte  forming 
hydrated  auric  oxide  on  hydrolysis.  With  more 
dilute  acids,  a  mixture  of  auric  and  aurous  com- 
pounds was  formed,  which  were  partially  hydro- 
lysed,  depositing  hydrated  auric  oxide  and  aurous 
oxide  on  the  anode.  With  a  liquid  containing 
15%  by  weight  of  H,POi,  a  small  quantity  of 
gold  passed  into  solution  as  complex  anions,  and 
hydrated  auric  oxide  and  aurous  oxide  were 
deposited  on  the  anode,  the  amount  of  aurous 
oxide  being  increased  by  the  use  of  a  20  %  solution. 
The  composition  of  the  products  is  not  affected 
by  change  of  anode  current  density,  but  is  in- 
fluenced by  the  concentration  of  the  acid  anode 
electrolyte.  (B)  The  electrolysis  was  carried  out  in 
a  similar  manner,  but  in  an  atmosphere  of  nitrogen  : 
the  copper  passes  into  solution  as  complex  anions, 
corresponding,  in  presence  of  excess  of  hydro- 
chloric acid,  to  the  compound  HjCnCla.  Black 
metallic  copper  was  deposited  from  disintegration 
of  the  anode,  and  a  precipitate  of  cuprous  chloride 
was  formed,  no  chlorine  being  evolved  during  the 
electrolysis. — B.  N. 


Silver;    Anodic  potentials  of - 


II.    Their  role 


in  the  electrolytic  determination   of  the  huloqens. 
1        J.  H.  Reedy.    Amer.  J.  Sci.,  1915,  40,  400—412. 

!  The  electi-olytic  separation  and  estimation  of 
1  the  halogens  by  deposition  on  a  silver  anode  is 
I  dealt  with.  The  electrolytic  cell  used  consisted 
of  a  glass  cylinder,  with  a  hea^Ti'  frame  of  silver 
i  wire  as  anode,  rotated  at  about  200  revs,  per 
mill,  to  prevent  concentration  polarisation,  the 
cathode  being  a  piece  of  bright  sheet  platinum 
held  in  place  by  a  glass  rod.  Air  was  excluded  by 
carbon  dioxide,  since  iodides  in  acid  solution  are 
oxidised  to  iodine,  which  volatilises.  The  voltage 
)  was  measured  by  the  third  electrode  method.  It 
was  found  Ijest  to  have  some  electrolyte  i)resent 
other  than  the  halide  to  be  determined,  and  an 
acid  solution  was  found  most  suitable.  Most 
acids  have  the  same  reaction  potential  of  0-521 
volt  (see  this  J.,  1915,  1019),  and  this  also  is  the 
potential  at  which  silver  begins  to  dissolve, 
irrespective  of  the  nature  of  the  anions  present. 
Suljihuric  acid  was  chosen  on  account  of  its 
good  conductivity.  Tlie  results  of  the  experiments 
showed  that  the  anodic  potential  must  be  known 
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at  evory  st«(ro  of  the  ploctrolysis,  so  that  the 
ruaxlmuin  value  of  the  potential  for  that  partu-iilar 
pi-oces-s  may  not  lie  oxcoodi'd,  ami  the  anntlic 
potential  must  never  oxceeil  0-,'>2l  volt,  since 
otherwise  the  silver  would  commenoe  to  dis.solve. 
The  electrolysis  cannot  be  properly  rejjul.ated 
by  the  current,  independent  of  the  anode  potential. 
Chlorine  cannot  be  estimated  satisfactorily  by 
electrolytic  precipitation  on  .silver,  since  the 
anodic  potential  r.v^uired  for  its  complete  depo.si- 
tion  is  approxJTnately  tin'  same  as  that  at  which 
silver  dl-ssolves.  (Juantirative  separation  of  the 
halogens  is  possible  only  within  certain  definite 
limits  of  concentration.— W.  tJ.  O. 

Ilypochlorilc-carbon  cell  as  a  iicn)  lypc  uj  iialvanic 
eleme>}l.  A.  Thiel.  Z.  Elektrochem.,  I'Jl."),  21, 
325—329. 

Unlikk  the  Jac(iues  cell  (see  Haber  and  Bruner, 
this  J.,  liJOl,  1)10),  the  hypochlorite-carbori  cell  of 
Ilofmann  and  Hitter  {this  J.,  lill  I,  ill 7)  appears 
to  be  a  true  carbon  cell,  electrical  ener^'y  beinp 
generated  by  the  oxidation  of  carbon  to  carbon 
dioxide.  The  carbon  acts  as  a  deiiolariscr, 
combining  with  atomic  oxygen  lil)erated  as 
a  i%sult  of  the  oxidation  pot^-ntial  of  the  hypo- 
chlorite ;  this  potential  is  equivalent  to  that  of 
oxygen  under  high  pressure,  and  hence  the  cell 
may  be  regarded  as  an  oxygen  concentration  cell 
with  carbon  as  depolariser.  The  depolarising 
action  of  the  carbon  is  .i  purely  chemical  jiroce.ss 
and  not,  as  with  known  galvanic  elements,  an 
electrochemical  process  due  to  transference  of 
ionic  charges.  The  hypochlorite-carbon  cell  is 
thus  a  new  tyi)e  of  givlvanic  element,  i.e.,  a  semi- 
electrochemical  oxidation  and  reduction  cell, 
and  the  possibility  of  utilising  other  combinations 
of  chemical  and  electrixheniiial  reactions  for 
the  generation  of  current  is  indicated.  An  iodo- 
form cell  in  which  a  hypochlorite  electrode 
(platinum  in  commercial  rau  <lc  Javclh)  is  com- 
bined with  a  chemically  depolarised  iodine 
electrode  (platinum  in  a  solution  of  25  c.c.  of 
acetone  and  20  grms.  of  potassium  iodide  in 
100  c.c.  of  2.V  sodium  carbonati'  solution),  will 
give  an  E.M.F.  of  0-27  volt  a  few  seconds  after 
closing  the  cinuit.  In  like  manner  a  nitro- 
benzene cell  formed  of  a  zinc  electrode  in  2  A' 
sodium  hydroxide  in  conjunction  with  a  chemically 
depolarisn<l  liydrogen  electrode  (platinum  in  a 
w'hition  of  25  grms.  of  niti-oben/.ene.  10  grms.  of 
sodium  hydrfixide,  and  •")0  grms.  of  water  in  350  c.c. 
of  alcohol )  will  give  an  K.il.F.  of  1- 1  volts. — A.  S. 

Ozone  iomtation.  Influence  of  the  current  form,  on  the 
chemical  action  of  the  silent  electric  discharge. 
G.  Lechner.  Z.  Elektrochem.,  1915.  21,  liOO— 324. 

ExPERiMKNTs  wero  made  with  alternating  current 
and  with  interrupted  continuous  current,  using 
in  one  series  a  glass  ozoni.ser  and  in  another  a 
metal  ozoniser.  Fi^om  the  results  the  current  and 
E.M.F.  curves  wei-e  plotted,  and  the  form  factor 
f>f  the  curves  deduced,  so  that  the  mean  current 
strength  could  be  calc\dated.  The  experimental 
results  confirm  Warburg  and  lyeithauser's  rule 
(.Vnn.  Phys..  190!),  [11,  28,  17)  tliat  the  yield  of 
ozone  is  proportional  to  tlu;  mean  current  strength, 
or,  more  stri<tly.  to  the  quantity  of  electricity 
flowing  through  the  gas  chamber.  The  yield  of 
ozone  per  watt-hour  is  almost  inde])endent  of 
the  curve  fomi  when  the  ozoniser  is  suitably 
electrified.  A  point  of  practi<al  importance  in 
connection  with  the  construction  of  generators 
for  operating  ozonisers  is  that,  in  general,  flatter 
current  and  E.M.F.  curves  are  more  elTicient, 
because  the  yield  per  effective  milliampere-hour 
and  per  watt-hour  and  the  efficiency  factor  arc 
greater  under  these  conditions.  In  the  experi- 
inents  with  a  metal  ozoniser  it  was  found  tliat  this 


caused  .1  pai-tial  conversion  of  alternating  current 
into  conliiuious  current.  (See  also  this  J.,  1911, 
75t.)— A.  S. 

Klectrochcmicui    si/nlhcsis   of   phcni/lhydroxi/Uintinc. 
Frederikseu.     A'ec  III. 

Dcvuniposition  potentials  of  fused  alkali  hjidvoxides. 
Ncumaim  and  Bergve.     Sec  VII. 

Ih-ciimposiiion  potentials  of  fused  alkali  hulliles  and 
alkaline  earth  chlorides.  Neumann  and  IJergve. 
See  VII. 

Relation  bcticeen  clectroli/iic  and  pure  chemical 
processes.  /T'.  (miction  of  mirtures  of  sulphuric 
acid  with  hydrogen  pero.ride  and  icith  ciironiic  acid 
on  nickel.]     Reichenstein.     See  X. 

ICIeetrolytic  coarjulalion  of  rubber.  Clignett.  See  XIV. 

P.\TENT8. 

Electrolytic  apparattis.  Electrode  for  eleelrolytir 
cells. '  J.  H.  Burdett,  Assignor  to  Davis-Bournon- 
ville  Co.,  Chicago.  111.  U.S.  I'ats.  (A.)  1,154,091 
and  (H.)  1.151,092,  Sept,  21,  1915.  Date  of 
appl.,  Oct.  29,  1912. 
(.V.)  A  porou.s  diaphragm,  interposed  between  an 
inner  and  outer  eleclnile  and  extending  above 
the  upper  edge  of  the  former,  is  supported  from  a 
flange  on  the  co\ei-  of  the  outer  electrode,  the 
flange  projecting  downwards  into  the  space  between 
the  two  eU^ctrortes.  A  safety  outlet  pipe  is 
arranged  in  the  cover,  and  its  inner  end  is  immer.sed 
in  the  electrolyte  when  the  lattep  is  at  its  normal 
level.  The  electrolyte  is  supplied,  and  main- 
tained at  a  normal  level  within  the  cell,  thi'ough 
a  supply  pipe  passing  through  the  wall  of  the 
cell,  the  pipe  being  provided  with  a,  feeding 
arrangement  normally  sealed  by  the  electrolyte 
but  admitting  liquid  if  the  level  of  the  electrolytes 
is  lowered.  (B.)  The  electrode  is  construct^-d  from 
a  pair  of  adjacent  parallel  plates,  longitudinally 
corrugated,  with  circuit  terminal  rods  provided 
with  extensions  extending  tran-sversely  across  this 
plates  and  connected  to  t;hem. — B.  N. 

Elei'trolysis  ;  Double  dinphraym  for  contimious . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat. 

2S4,937,  July  24,  1913. 
Ix  <4ectrolytic  processes  in  which  the  electrolyt-e 
flows  i-ontinuously  through  the  apijaratus,  thi; 
accimmlation  of  impurities  on  the  diaphragm  is 
prevented  by  providing  openings  or  channels  in  its 
surface. — A.  S. 

Furnace;   Elcctrii •.     P.    L.    Hulin.     Fr.    Pat. 

171, Hi5,   Nov.  29,    1913. 

Tuii  furnaci!  is  provided  with  a  heating  rasLstance 
composed  of  sheets  of  conducting  material  with  a. 
carboi^  base,  which  may  be  arranged  in  the  joints 
bet\vi".n  the  refractory  blocks  fornnng  the  walls, 
or  in  enlarged  joints  or  grooves,  formed  by 
hollowing  out  the  refractory  blocks,  or  may  bi' 
made  in  a  network  form  with  helical  elements 
crossing  each  other  obli(|uely.  lii  all  cases  the 
resistance  material  is  flush  with  the  inner  .surface- 
of  the  refractory  walls.  It  may  be  introduced 
under  pn-ssnre,  as  a  ])ast«  with  a  cail)on  base,  into 
the  joints  or  gi'ooves,  and  then  calcined  by  an 
auxiliary  resistanie  temporarily  introduced  be- 
tweeix  tiie  poles  of  the  furnace.  The  furnace  may 
bo  arranged  to  rotate-,  and  the  material  under 
•  treatment  may  be  ground  by  the  aid  of  balls. 

— B.  N. 


Furnace  ;    Electric 
Magion. 


-.     A.    ,Vf.    Borit    and     11. 
Fi-.  Pat.  474,022,  Dec.  13,  1913. 


The  outer  furnace  wall  is  cooled  by  a  great  mass 
of  water,  e.g.,  by  inunersing  the  furnace  in  a  canal 
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[Njv.  15,  1915. 


or  river.  The  furnace  chamber  is  surrounded  by 
a  sleeve  provided  with  brackets  on  which  the 
chamber  rests,  and  tlie  fiu-nace  chamber  and 
sleeve  may  be  raised  separately  from  the  water 
by  lifting  gear  attached  to  rings  or  hooks,  so  that 
by  vertical  adjustment  the  amount  of  water 
brought  into  contact  with  the  furnace  wall  for 
cooling  may  be  regulated.  In  double  furnaces, 
the  electrodes  may  be  similarly  raised  and  passed 
from  one  bath  to  the  other. — B.  N. 

Furnaces  ;    Cooling   electric by   means   of  air. 

H.  JNIagron.  Fr.  Pat.  474,781,  Dec.  27,  1913. 
The  furnace  chamber  is  surrounded  by  an  outer 
casing,  leaving  an  annular  space  through 
which  air  is  circulated  for  cooling  purposes.  The 
air  may  be  cooled  artificially,  or  it  may  be  higUy 
compressed  and  cooled  by  expansion. — B.  N. 


Process  of  electro-metallic  dyeing. 
See  VI. 


Fr.  Pat.  475,049. 


Electrolysis  of  liquids,  especially  of  alkali  chloride 
solutions.     Ger.   Pat.   284,022.    'See  VII. 


XII.— FATS;    OILS;    WAXES. 


Fish    oils ;    Tests   for 


Tortelli    and    Jaffa. 


L'lnd.   Sapon.     Ann.  Chim.  Analvt.,   1915,   20, 
220.     (See  this  J.,   1914,   1061.)     ' 

Fish  oUs  may  be  detected  in  vegetable  oils  by 
brominatingO-3  grm.  of  the  unsaturated  fattv  acids 
(obtained  by  the  lead  salt-ether  method)  "in  the 
cold  (in  acetic  acid  solution)  and  allowing  to  stand 
3  horn's  ;  the  liquid  is  then  filtered  and  the  bromide 
precipitated  by  adding  a  mixture  of  alcohol, 
ether,  and  acetic  acid  ;  if  the  precipitated  bromide 
leaves  an  insoluble  residue  on  boiling  with  bromine 
water,  fish  oil  is  present.  A  more  simple  method 
is  to  shake  10  c.c.  of  the  mixed  fattv  acids  with 
a  mixture  containing  bromine  ],  acetic  acid  28, 
nitrobenzene  4,  water  167  vols.  ;  if  no  insoluble 
bromide  is  deposited  after  standmg  for  1  hr.  the 
oQ  is  free  from  fish  oil  or  from  oils  containing 
linolenic  acid.  If  an  insoluble  bromide  is  obtained, 
it  is  filtered  off  and  boUed  with  benzene  for  |  hr.  ; 
any  insoluble  bromide  having  a  m.pt.  over  200°  C. 
iadicat«s  the  presence  of  fish  oil. — R.  G.  P. 

Chaulmooyra    oil;     Examination    of .     P.    C. 

Chattopadhyay.  Amer.  J.  I'hariri.,  1915,  87,  473 
— 483.  (See  also  this  J.,  1904,  669  ;  1905,  741.) 
A  SAMPLE  of  cold  drawn  oil  from  genuine  seeds  of 
Taraktagenos  Kurzii  (true  chaidmoogra  seeds) 
and  an  oil  derived  from  supposedly  genuine,  but 
probably  mixed  seeds,  by  hot  expression,  were 
examined.  Tlie  former  was  a  pale  yellow  oil 
and  remained  liquid  at  15°  ('.,  whilst  the  latter 
was  a  brownish  yellow  buttery  substance  which  was 
separated  by  filtration  into  "about  equal  parts  of 
a  clear  oU  and  a  soUd  fat  (cliaulmoogra  fat)  before 
analysis.     The  following  values  were  obtained  : — - 


These  results  indicate  that  the  genuine  oil  con- 
sists almost  wholly  of  triglycerides  of  lauric, 
chaulmoogric,  and  linolic  acids,  whilst  the  doubtful 
oU  is  a  mixture  of  tri-  and  diglycerides. 

On  neutralising  the  oil  with  alcoholic  potash 
and  adding  a  dilute  solution  of  calcium,  mag- 
nesium, or  zmc  chloride,  the  corresponding  metallic 
salt  of  "  gynoeardic  acid  "  is  precipitated.  Calcium 
and  magnesium  "  gynocardates  "  are  wliite 
crystalline  substances  slightly  soluble  in  boiling 
water  and  more  soluble  in  lioiling  alcohol,  whilst 
zinc  "  gynocardate  "  Is  \\hite  and  crystaUino, 
insoluble  in  water  and  only  very  sparingly  soluble 
in  boiling  alcohol.  10  drops  of  the  genuine 
oil  stirred  with  1  drop  of  sulphuric  acid  gave  a 
yellow  coloration  changing  rapidly  to  reddish- 
brown  and  finally  to  dirty  brown,  wlulst  the 
doubtful  oil  gave  similar  colour  changes,  but  the 
final  coloration  was  olive-green,  this  reaction  being 
also  given  liy  the  fatty  acids  from  both  oils  and  by 
cliaulmoogra  fat. — T.  C. 

Flash    and  fire    points    of   animal   fats    and    oils ; 

Effect    of   free    fatly    acids    upon    the .     A. 

Lowenstein  and  J.  J.  ^'ollertsen.     J.  Ind.  Eng. 
Chem.,  1915,  7,  850. 

The  flash  and  fire  points  of  a  number  of  samples 
of  lard  oil,  tallow,  etc.,  and  of  the  neutral  glycerides 
and  mixed  fatty  acicls  separated  therefrom,  were 
detennined.  In  all  cases  the  values  for  the 
mixed  fatty  acids  were  considerably  lower  than 
those  for  the  original  sample,  and  in  the  case  of 
similar  oils  or  fats,  the  flash  and  fire  points  were 
lower  the  higher  the  content  of  free  fattv  acids. 

—A.  S. 

Relation  between  the  Reichcrt-Meissl,  Kirschner, 
and  Polenske  values  for  butter.  Cranfield.  See 
XI  Xa. 

Lire   stock  feeding   trials   ujiih   palm   kernel   cake. 
See  XIXa. 

A'civ  apparatus  for  fat  extraction.     Selecter.     See 
XXIII. 

Patents. 

Fats  or  oils  ;    Hydrogenalion  of  unsaturated . 

J.  Dewar,  London,  and  A.  Liebmarm,  Wey- 
bridge.  Eng.  Pat.  15,668,  June  30,  1914. 
The  catalyst  is  distributed  over  coherent  fibrous 
material,  e.g.,  yarns,  fabrics,  or  sponge,  so  sirranged 
{e.g.,  between  sheets  of  wire  gauze)  as  not  to  be 
disintegrated  dm-ing  the  hydrogenat  ion.  Tlius  the 
fibrous  material  may  be  impregnated  with  soluble 
salts  of  nickel,  cobalt,  or  copper,  or  mixtures 
tliereof,  with  or  without  the  addition  of  a  salt 
of  a  metal  of  the  platinum  group,  and  the  respect- 
ive catalyticallv  active  oxides  or  carbonates 
precipitated  on  "the  fibres.  The  yarns  or  fabric 
may  be  supported  on  frames  attached  to  an 
agitator,  or  thev  may  be  wound  roxmd  or  attached 
to  the  blades  of  the  agitator  in  the  hydrogenating 
apparatus. — C.  A.  M. 


Sp.  gr. 
at  30°  C. 

.Solidif. 
I't. 

M;iumen<S 
test. 

Valenta 

test. 

Acid 

value, 

calc.  as 

oleic  acid. 

Saponif. 
value. 

Hiibl 
iodine 
value. 

Acetyl 
value. 

Saponif. 

value 

acetylated 

oil. 

Ester 
value. 

Cold  expressed  oil 
Hot  expressed  oil 

Cliaulmoogra  fit 
Fatty  acids  from 
cold  expressed 
oil 

0-9488 
0-9471 

11-9° C. 
21-5°  C.  & 
27°  C. 
33'  C. 

37°  C. 

33°  C. 

86°  C. 
83-5°  C. 

101°  C. 

Sol.  in 

acetic  acid 

Sol.  in 
acetic  acid. 

% 
11-18 
44-39 

69-16 

226-36 
217-57 

228-3 

230-48 

233-9 

.  -    ■ 

96-5 
105-4 

105-3 
98-2 
111-6 

19-1 
39-9 

423-07 
268-2 

204-26 
129-27 

110-6 

Tatty  acids  from 
hot    expressed 
oil 
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FaUy    acids,    fatty    esters,  and    other    unsaturated 

co»ii)oii)iil.i  ;    Process  of  udtlhui  In/tlroijen  to . 

('.  Klli"^.  .Montilair.  N.J.  I'.S.  I'at.  1,154,495, 
Sept.  21,  1915.     Date  of  appl..  Apr.  5,  1912. 

Thb  fat  Is  mixed  with  a  potential  eataly.st  of 
organo-melallic  nature  {e.g.  nickel  earbonyl) 
which  is  decomposed  l)y  heat  in  the  presence  of 
hydrogen.  I'atalytically  active  nickel  is  pro- 
duced, and  the  unsaturated  material  Ls  hydro- 
genated. — C.  A.  M. 

Cotton  seed  ;    Process  for  sterilisini/  and  preserviny 

.   E.  K.  Barrow,  A.ssignor  to  Harrow  t'otton- 

seed  I'reserver  Co.,  Memphis,  Tcnii.  U.S.  Pat. 
l,155,194,Sept.28,1915.  Date  of  appl. ,Oct.7, 1914. 

Unhulled  cotton  seed  is  mixed  with  ahout 
5%  '•>■  weight  of  linely  divuU-d  sodiinu  chloride 
containing  aUout  2%  of  .starch  and  2"o  of  mag- 
nesium carbonate. — C.  A.  M. 

Colloidal    tnelals ;      Preparation    of with    the 

object  of  rendirinri  them  apjiliratilr  to  the  hydro- 
lysis of  fats  and  i)i  particular  of  dryiny  oils. 
L.  C.  E.  Gautrelet.  ¥t.  I'at.  474,S28,  Nov.20,1913. 

ViNATES  of  metals  sudi  as  manganese,  obtained 
by  interaction  of  a  salt  of  tlie  metal  with  alkali 
pinatc  obtained  from  colt>pliony,  are  treated 
with  sul)stances  {e.g.  oil  oi  turpentine)  coutaining 
"  condensed  oxygen."  Products  containing  the 
metal  in  the  colloidal  condition  are  thus  obtained, 
suitable  for  use  as  catalysts  in  tlie  hyih'olysis  of 
fats.  Tlie  conversion  of  the  metallic  pinate  into 
the  colloidal  metal  and  the  hydrolysis  of  the  fat 
may  be  effected  simiUtaneoiLsly.  The  metallic 
pinates  may  also  be  used  in  paints,  varnLslies,  etc. 

— C.  A.  M. 


Process    and    apparatus   for    the 
— .     E.  Bohm.    Fr.  Pat.  474,960, 


Fats  and  oils  ; 
hydrolysis  of  — 
Jidy  10,  1914. 

The  fat  is  emulsified  with  water,  and  the  emiUsion 
heated  indirectly  to  above  400°  C,  under  pressure, 
in  a  vessel  containing  an  agitator,  e.g.,  several 
separate  concentric  archimedean  screws,  and  a 
heating  coil. — C.  A.  51. 

Soap    poieder ;     Process    for    manu/acturing . 

E.  C.  Kayser.  Beau  Sejour,  Jersey,  Assignor  to 
The  Procter  and  Gamble  Co.,  f'incinnati,  Ohio. 
U.S.  Pat.  1,1.53,()25.  Sept.  14.  1915.  Date  of 
appl.,  Nov.   14,   1912. 

A  SOLUTION  of  sodium  carbonate  or  caustic  soda,  or 
both,  is  heated  above  the  normal  l).pt.  and  sprayed 
from  a  nozzle  on  to  a  spray  of  liquid  fatty  acid,  so 
as  to  obtain  directly  a  powdered  soap. — C.  A.  M. 


Soap  ;   Manufacture  of  liquid  colloidal  ■ 


E.  F. 


Rousseau.  Second  Addition,  dated  Dec.  1, 
1913.  to  Fr.  Pat.  472,587,  Aug.  9,  1913  (this  J., 
1915,  560,  804). 

The  excess  of  free  alkali  in  the  colloidal  solution  is 
neutralised  by  the  addition  of  definite  amounts 
of  casein,  and  by  the  introduction  of  a  current  of 
air  or  carbonic  acid. — C.  A.  M. 

Sapindus  mils  ;    Industrial  process  of  pidverising 

.     H.  (ioiitlii^re  et  Cie.,  and  P.  Ducancel. 

Ft.  Pat.  474,415,  Nov.  25,  1913. 

The  kernels  are  mixed,  before  crushing,  with  a 
suitable  quantity  of  an  inert  powder,  e.g.,  infusorial 
earth,  so  as  to  obtain  a  dry  powder  specially  suited 
to  the  preparation  of  emulsions. — C.  A.  M. 

Process   of   treatinq   sm/ar   cane    [to   recover   wax], 
U.S.  Pat."  1,153,934.     See  XVII. 

Process  of  dissolving  organic  substunees  of  animal 
origin,  [with  recovery  of  fat,]  and  fi.ralion  of  their 
nitrogen  in  the  form  of  soluble  compounds. 
Addition  to  Fr.  Pat.  400,150.     See  XI Xa. 


Removing  water  and  other  sidislances  from  organic 
and  other  matter,  e.g.,  dcsicc<di()ii  nf  foods,  purifica- 
tion of  oils,  etc.     Fr.  Pat.  471,471.     .sVc  XIXa. 


Xm.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Mcthjil  and  ethyl  alcohol  in  spirit  varnishes  ;    De- 
termination  of .     (i.   W.   Knif^bt  and  C.  T. 

Lincoln.     J.  Ind.  Kng.  Chcm.,  1915,  7,  S37— 843. 

In  the  absence  of  acetone  and  pyridine  (from 
denatured  alcoliol),  etliyl  and  methyl  alcohols  may- 
be determined  by  the  metliod  of  Leach  and  I^ythgoe 
(this  J.,  1005,  013),  but  since  the  specific  gravities 
of  aqueous  solutions  of  methyl  and  ethyl  alcohols 
containing  more  than  7  %  of  alcohol  dill'er  by^  an 
amount  increasing  with  the  concentration  of  the 
alcohol,  the  method  of  calculating  the  results  nmst 
be  modified  accordingly  when  the  amount  of  total 
alcohol  in  the  final  distillate  is  between  8  and  40% 
by  vol.  and  there  is  an  appreciable  amount  of 
methyl  alcohol  present.  If  acetone  or  pyridine  be 
present,  a  quantity  of  the  varnish,  measured  at 
150°  C,  sufficient  to  give  at  least  25  c.c.  of  dis- 
tillate, is  distilled  in  a  bulb  heated  in  a  .steam  bath, 
vsith  the  aid  of  a  current  of  air  at  the  end.  The 
distillate  is  collected  in  a  measuring  cylinder  placed 
in  ice-water,  its  volume  is  read  at  15-6°  C,  and  if 
it  contains  higher  alcohols  or  esters,  as  indicated 
by  its  odour,  it  is  purified  by  Thorpe  and  Holmes' 
method  (this  J.,  1903,  232)  and  redistilled  over 
anhydrous  potassium  carbonate  until  the  final  dis- 
tillate contains  less  than  50  %  of  water.  Portions 
of  1  c.c.  and  0-2  c.c.  are  tested  for  methyl  alcohol 
and  ethyl  alcohol  respectively  by  the  methods  sug- 
gested by  Deniges  (this  J.,  1910,  585,  1325). 
20  c.c.  of  the  distillate  is  now  added  to  a  mixture 
of  80  grms.  of  powdered  iodine  and  20  c.c.  of  water 
(or  a  smaller  quantity  if  necessary  to  give  a  mixture 
containing  not  more  than  50 '^q  of  water)  in  a 
125  c.c.  distilling  flask  immersed  in  ice  water  and 
connected  with  a  reflux  condenser.  After  stand- 
ing for  15  mins.,  mth  occasional  shaking,  8  grms. 
of  red  phosphorus  is  added,  and  when  reaction  has 
ceased,  the  flask  is  heated  gradually  and  kept  at 
75°  C.  for  about  20  mins.,  then  cooled,  the  con- 
denser inclined  downwards,  and  its  lower  end  con- 
nected by  means  of  an  adapter  with  a  measuring 
cylinder  which  is  immersed  in  ice  water  and  pro- 
vided with  an  attached  Peligot  tube  containing 
water  to  act  as  a  safety  valve.  The  reaction  mix- 
ture is  then  distilled,  the  alkyl  iodides  being 
collected  under  30  c.c.  of  water  in  the  measuring 
cylinder  ;  at  the  end,  the  adapter  is  raised  until  it 
dips  into  the  water,  and  air  is  drawn  through  the 
apparatus.  The  volume  of  the  distillate  is  read  at 
15-6°  C.  If  methyl  alcohol  be  absent,  the  per- 
centage of  ethvl  alcohol  bv  vol.  in  the  varnish  is 

1       <u    "f          1          ■3-622 V, v..      .         -. 
given    by    the    formula  :       ^ — -    where  v  — 

volume  of  varnish  used,  V,  =voIume  of  alcoholic 
distillate,  and  V;  =  volume  of  iodide.  If  ethyl 
alcohol  be  absent,  the  percentage  of  methyl  alcohol 

is   given   by  the  formula  :     W^ — ="     If   both 

alcohols  are  present  the  iodides  are  separated, 
washed  with  1  %  sodium  hydroxide  solution,  dried 
with  anhydrous  potassium  carbonate,  and  the 
specific  gravity  determined.  From  the  sp.gr.  at 
150  V15-6°  C.  (G)  file  percentage  of  methyl  alcohol 
bv  volume  in  total  alcohol  (n)  is  given  by  the 
3905(G— 1-947) 


formula: 


where 


39-05(G- 1-947) +51 -25(2-292-G)' 
2-292  and  1-947  ai-e  the  specific  gravities  at 
15-0°/15-6''  C.  of  methyl  and  ethyl  iodides  res- 
pectively. The  percentage  of  ethyl  alcohol  by 
volume  in  total  ah-ohol  (j3)  is  then  100 — a,  and  the 
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[>fov.  15,  1915. 


•Dcrcentage    of    total    alcohol    by   volume   in    the 

.,.     V,V,(003315« +003022^)  „,  .         ,,     - 

varnish  is  — - — =^ y —.  This  method 

has  given  satisfactory  results  with  known  mixtures 
of  methyl  and  ethyl  alcohols,  with  and  without 
acetone,  but  it  the  percentage  of  methyl  alcohol  in 
total  alcohol  is  less  than  10%,  more  accurate 
results  are  obtained  by  a  method  based  on  Riche 
and  Bardy's  qualitative  test  (Comptes  rend.,  1875, 
80, 1070).  5  c.c.  of  the  purified  alkyl  iodides  from 
the  sample  and  also  5  c.c.  portions  of  the  iodides 
obtained  in  a  similar  manner  from  pure  ethyl 
alcohol  and  fi-om  a  mixture  of  ethyl  and  methyl 
alcohols  (90  :  10  by  vol.)  are  each  treated  with 
5  c.c.  of  aniline,  and  after  standing  over  night,  the 
mixture  is  diluted  with  150  c.c.  of  water,  heated 
just  to  boiling,  and  treated  with  30  c.c.  of  10% 
caustic  soda  solution  and  a  further  quantity  of 
water.  1  c.c.  of  the  oily  layer  of  dimethyl-  and 
diethylaniline  is  withdrawn,  mixed  with  10  grms. 
of  an  intimate  mixture  of  100  parts  of  clean  sand, 
3  parts  of  finely  powdered  cupric  nitrate,  and  2 
parts  of  finely  powdered  sodium  chloride,  heated 
tor  8  hours  at  90 'C,  boiled  for  20  mins.  with 
80  c.c.  of  95%  alcohol,  cooled,  made  up  to  100  c.c. 
with  95%  alcohol,  allowed  to  settle,  and  1  c.c.  of 
the  clear  solution  \\ithdrawu  and  diluted  with 
water  to  500  c.c.  Standards  representing  mixtures 
containing  from  1  to  9'^o  of  methyl  alcohol  are 
prepared  and  compared  v.ith  the  test  solution. 

— ^A.  o. 

Pkenol  and  formaldehyde  ;    The   condensation   pro- 
ducts of ,  especially  bakelite.     G.  JIatsumoto. 

J.  Chem.  lud.  (Tokyo),  18,  No.  207.  Chem. 
Xews,  1915,  112,  195. 
The  conditions  of  formation  of  "  bakelite  "  (one 
of  the  insoluble  and  infusible  condensation  i>to- 
ducts)  were  investigated.  The  process  may  be 
regarded  as  comprising  threel  stages,  viz.,  initial 
condensation,  concentration  of  products,  and 
hardening,  and  in  all  stages  the  reactions  are 
oreatly  accelerated  by  small  additions  of  various 
substances.  The  best  results,  as  regards  yield 
and  quality  of  product,  were  obtained  by  the 
use  of  sodium  hydroxide  and  ammonia  as  con- 
densing and  hardening  agent  respectively. 
Sulphuric  acid,  hytbochloric  acid,  ammonia, 
hexamethylenetetramine.  aniline,  sodium  sulphite, 
and  sodium  carbonate  were  also  satisfactory  as 
condensing  agents,  but  only  basic  substances 
such  as  alkali  hydroxides  or  ammonia  were  suit- 
able as  hardening  agents.  By  the  condensation 
of  cresol  and  formaldehyde  a  product  analogous 
to  bakelite  was  obtaintd.  Lemme's  method  (this 
J.,  1903,  1107)  for  determiuiug  formaldehyde  was 
used  throughout  the  investigation  with  satisfactory 
results.— W.  E.  F.  P. 

Patents. 

Pif/ments ;     Machine    for    r/rindinf! .     M.     D. 

buffy    and    B.    1'.    Costello,    Cincinnati,    Ohio. 

U.S.   Pat.   1,154,004,   Sept.   21,   1915.     Date  of 

apph,  July  15,  1914. 
CiRlNDlNG  is  effected  liy  horizontal  cylindrical 
rollers  having  smooth  surfaces,  v.hich  revolve 
in  semi-cylindrical  water-cooled  beds  arranged 
in  steps  and  supported  on  shafts  adjustable 
vertically.— W.  H.  V. 

Titanic    oxide    pigment    and    melhod    of  producing 

same.     L.     K.     Barton,    Niagara    Falls,    N.Y., 

\ssignor  to  The  Titanium  AIIoa'  Manufacturing 

Co.,  New  York.     U.S.  Pat.   1.155,462,   Oct.   5, 

1915.     Date  of  appl.,  July  14,  1914. 

A  SOLUTION  of  titanic  sulphate  is  treated  with  a 

soluble    salt    capable     of     forming     an     insoluble 

sidphate  (calcium  cWoride  or  other  chloride  of  an 

alkaline- earth   metal),    and    the    resulting    mixed 


precipitate  of  alkaline-earth  stilphatc  and  titanic 
oxide  is  separated  and  calcined. — C.  A.  M. 

New  coloured  lakes  and  process  for  their  manufacture. 
Fi-.   Pat.    474,706.     See   IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Ixuhber  of  uniform  colour:  Production  of .     C. 

Beadle    and    H.     P.     Stevens.     Caoutchouc    et 
Gutta-percha,  1915,   12,  8730—8731. 

The  darkening  of  raw  rubber  is  due  to  the  presence 
of  an  oxydase.  I'ale  rubber  can  be  produced  by 
coagulating  with  an  excess  of  acetic  acid,  creping, 
and  drying  rapitily,  preferably  by  heating  in  vacuo, 
or  by  placing  freshly  coagidated  rubber  in  boiUng 
water  for  10 — 15  mins.,  l)ut  in  both  cases  the 
product  yields  vidcanised  rubber  of  inferior 
quality.  By  adding  to  the  latex  small  quantiti&s 
(1  part  per  500  to  1  part  per  1000  or  even  less)  of 
substances  such  as  sodium  bisulphite  or  formalin, 
which  inhibit  enzyme  action,  pale  rubber  of 
vmiform  colour  is  obtained  and  the  treahnent  has 
no  deleterious  effect  on  the  vulcanised  rubber. 

— R.  G.  P. 

Rubber  :     Simplified  Schadt  process  for  preparing 

.     J.  G.  C.  Vriens.     Mededeel.  v.  d.  Adviseur 

der    A.V.R.O.S.,     1914,    51—52.     Bull.    Agric. 
Intell.,  1915,  6,  1004. 

SciLiDT's  new  process  consists  in  spreading  a  thin 
layer  of  latex  over  tin  plates  with  recurved  edges. 
When  the  latex  has  dried,  the  rubber  films  are 
smoked  in  a  revolving  drum  covered  with  per- 
forated sheet  iron,  and  then  compressed  into 
blocks.  The  cost  of  the  process  is  very  low,  and 
the  rubber  is  fit  for  transport  two  days  after 
tapping. — E.  H.  T. 

P.    S. 


Rubber;    Electrolytic    coagulation    of - 


Clignett.     Caoutchouc    et    Gutta-percha,     1915, 
12,  8721-8722. 

On  passing  an  electric  current  tteough  latex, 
rubber  is  deposited  on  the  positive  electrode  ; 
the  insulation  produced  by  the  rubber  on  the 
electrode  does  not  prevent  further  coagidatibn  ; 
reversal  of  the  current  causes  the  rubber  to  be 
detached  and  redepositcd  on  the  other  electrode. 
The  addition  of  "  electrified  latex  "  to  ordinary 
latex  causes  solidification  of  the  latter.  Coagula- 
tion on  a  manufacturing  scale  can  bo  efi'ected  in 
J  to  1  hour  by  means  of  a  low  tension  dj-namo 
requiring  not  more  than  1  H.P.,  porous  vessels 
packed  with  carbon  being  used  as  electrodes. 

— R.  G.  P. 

Rubber;    Tackiness  of .     K.   Gorter.     Caout- 
chouc et  Gutta-percha,  1915,  12,  8724—8725. 

According  to  Spence  (this  J.,  1909,  374)  tackiness 
is  caused  by  change  in  the  aggregation  of  the 
rubber  molecule  and  is  not  due  to  chemical  change. 
The  author  finds  that  rubber  exposed  to  light  in 
sealed  tubes  remains  unchanged  when  the  tubes 
are  filled  with  hydi'ogen  or  cai-bon  dioxide  but 
becomes  tacky  in  air  or  oxygen,  and  concludes 
that  ta,ckiness  is  due  to  oxidation.  In  one  experi- 
ment 3%  by  weight  of  oxygen  was  absorbed. 
A  piece  of  rubber  which  had  become  tacky  in  the 
middle  gave  the  following  results — central  tacky 
portion,  C  84-62%  11  11-45%,  non-tacky  portion, 
C  86-34%  H  11-7%  ;  as  little  as  0-6%  of  oxygen 
produces  considerable  tackiness.  The  absorption 
of  oxygen  is  slow  for  the  first  six  days;  it  then 
increases  and  attains  its  greatest  rapidity  in  about 
thu'ty  days.  Oxidation  does  not  appear  to  bo 
due  to  enzyme  action,  as  Whitby  (this  J.,  1913, 
544)  has  suggested,  for  it  occurs  in  rubber  which 
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hiks    bwm    lioiled    with    water.     Aldehydes    were 
detected  in  t«ik)  rubber. — K.  Ci.  1*. 

■  by   ultra- 


Rubber   solutions;    Vulatnisation    of - 

violet   rays.     A.    Itelbronner  and   (t.   Bernstein. 
CaoutchcnuetGvittA-percha,  1915. 12,8720— 8721: 

RUBHEn  in  solutions  containing  sulphur  becomes 
vulcanised  on  exposure  to  ultra-violet  rays  (see 
this  J.,  1915,  562),  but  the  vulcanised  rubber  forms 
a  .stable  gel  and  is  not  pi-ecipitated  even  aft«r 
several  months  or  by  heating  to  S(J  ('.  for  18 
hrs.  ;  on  evaporation  the  solution  yields  a  film 
which  is  insohil)Ie  in  rubber  solvents.  Rubber 
vulcanised  by  ultra-violet  light  only  coiitained 
0-6%  of  combined  sulphur,  and  the  authors  con- 
sider that  the  sulphur  acts  as  a  polymerising  agent, 
and  that  the  combination  of  rubber  with  sulphur 
during  vulcanisation  is  merely  a  secondary 
reaction.  Small  quantities  of  sulphur  (0-2%) 
exert  a  similar  polymerising  action  in  the  synthesis 
of  caoutchouc  fix)m  isopi-ene,  rendering  the  pro- 
duct insoluble  in  benzene. — R.  G.  P. 

Rubber;    Drying  the  acetane  extract  of .      A. 

Hutin.   Ann.  thim.  Anal>-t.,  1915,  20,  212—213. 

TllE  acetone  extract  should  be  evaporated  in 
vacuo  in  order  to  obtain  a  residue  of  const-ant 
weiglit  ;  uidess  this  is  done  serioas  errors  may 
occur  owing  to  the  increase  in  weight  of  the 
i-esidue  on  drying  in  the  ordinary  way  ;  even 
drying  in  cai-b'on  dioxide  appears  to  be  unsatis- 
factory.—R.  O.  P. 

Rubber;     Delcr»iinaiion    of  total   sulphur    in -. 

A.    Hutin.        Ann.    Chim.    /Vnalvt.,    1915,    20, 

214-210. 
From  1  to  2  grms.  of  rubber  is  decomposed  by 
means  of  30  c.c.  of  fuming  nitric  acid,  added 
2 — 3  c.c.  at  a  time,  the  liquid  is  evaporated  to  a 
syrup,  made  alkaline  with  caustic  soda,  and 
mixed  with  sufficient  calcined  magnesia  to  form 
a  stiff  paste,  which  is  dried,  iiiMt  on  a  water  bath 
and  then  in  an  air  oven  at  HO-"  C,  and  finally 
ignited  cautiously  over  a  small  flume  so  as  to  avoid 
;in  explosion  ;  after  ignition  the  mass  is  dissolved 
in  hydrochloric  acid  and  the  sulphm:  determined 
l)y  precipitation  as  barium  siUphat*  in  the  usual 
way.— R.  G.  P. 

P.^TENT. 


Rubber;  Apparatus  for  treating - 


A.  Woosnam, 


London.    i'>om  R.  S.  Agar.  Talawakelle,  Ceylon. 
Kng.  Pat.  70t)0  of  1915  ;   datt;  of  appl.,  Sept.  11, 

1914.  (.See  also  Kng.  Pat.  6215  of  1914  ;   this  J., 

1915,  806.) 

A  ROTATlNCi  plain  or  perforat<'d  drum  dips  into  the 
latex  which  is  contained  in  a  pan,  while  smoke 
is  condu<'ted  into  the  pan  from  the  upper  com- 
))artment  of  a  fiu-nace  through  an  intermediate 
chamber  controlled  by  valves.  The  coagulated 
latex  is  \vithdrawu  from  the  bottom  of  the  pan 
into  a  hot  chamber  (which  may  bo  heated  by  the 
smoke  from  the  smoke-generator),  pressed  between 
rollers  to  expel  water,  and  partially  dried,  e.g., 
by  means  of  heated  rollei's. — C.  A.  AI. 


XV.— LEATHER  ;   BONE  ;     HOR«  ;    GLUE. 

Wool  and  hair  rugs  :   Dre.ising  of .    H.  Brum- 

well.  Leather  Trades'  Year  Book,  1915, 157 — ^160. 
J.  jV"er.  Leather  C'hem.  Assoc,  1915,  10, 
496 — 199. 

'I'he  use  of  "  Neradol  D  "  in  place  of  alum  tannage 
has  proved  satisfactory.  The  skins  have  a  whit« 
and  soft  tlesh,  are  unaffected  by  atmospheric 
changes,  and  can  be  washed  in  water.  The 
unt-anned    skin    is    soaked    in    fresh    cold    water, 


well  worked  on  the  flesh  side,  and  washed  in  a 

solulinn  of  borax  and  soft  soap.  The  skins  are 
limed  l>y  a  modification  of  the  Pullman-Payne 
process  ;  they  are  not  immersed  in  the  caustic 
soda  solution,  but  are  treated  on  tlie  flesh  side  with 
a  1 J  %  caustic  soda  solution  made  into  a  paste  with 
French  chalk.  The  skins  are  next  drummed  wit  h 
water  and  delimed  with  acetic  or  lactic  acid.  The 
tannage  is  effected  in  the  drum  ;  it  is  commenced 
with  a  2%  "Neradol"  solution  which  is 
strengthened  to  4%  during  the  first  day  and  to 
5  %  on  the  morning  of  the  second  day.  The  goods 
arc  then  drummed  until  evening  and  drained 
overnight.  Sheepskins  require  no  fat-liquoring 
but  may  need  a  partial  degreasing  after  drying. 
Spriri'^l-.ok  and  deer  skins  are  fat  liquored  with 
sulphonated  oils,  not  with  soaps. — -F.  O.  T. 

Patents. 

Tanning     extract;      Preparation     of     a fro^n 

waste  sulphite-cellulose  liquors.  H.  B.  Landmark. 
Pv.  Pat.  474,330,  June  30,  1914. 
Waste  sulphitve-cellulose  liquors  are  evaporated 
to  less  than  half  their  original  bulk,  to  remove  tree 
sulphur  dioxide,  tlien  treated  with  sodium  car- 
bonate in  about  twice  the  quantity  necessary 
for  neutralisation,  to  remove  the  iron  and  part 
of  the  calcium,  and,  after  filtering  or  decanting  the 
liquid,  the  remainder  of  the  calcium  Ls  precipitated 
by  oxalic  acid.  A  further  quantity  of  organic 
acid  is  added  to  the  tittered  product,  which  Is 
then  concenti'ated. — F.  O.  T. 

Leather,  hides,  and  skins;  Composition  for  treatment 
of .  R.Vidal.  Fi-.Pat.  474,425,  Nov.  27, 1913. 

Animal  or  vegetable  oils  in  which  a  phenol  or 
phenolic  compound  has  been  dissolved,  are  used 
for  treating  hides,  skins,  or  leather.  The  product 
may  be  heated  to  150°  O.  for  several  hours 
before  use  ;  it  acts  more  rapidly  and  efficiently 
than  ordinarj'  oils. — P.  C.  T. 

Hides  and  skins  ;    Composition  for  unhairing . 

R.  Vidal.     Fr.  Pat.  474,426,  Nov.  27,  1913. 
Castor  od  heated  with  a  concentrated   solution 
of  sodium  svdphide  gives  a  water-soluble  product 
which    in    2i% — S^'o    solution    can    be    used    for 
unhairing. — F.  C.  T. 

B.  Vidal. 


Hides  and  skins;    Treatment  of  — 

Ft.  Pat.  474,840,  Dec.  31,  1913. 

Skins,  treated  with  a  solution  of  alkali  carbonate 
and  dried  after  draining  only,  can  be  unliaired 
after  immersion  in  water,  and  can  Ije  tanned  with 
ordinary  tanning  materials  or  with  naphthols, 
polyphenols,  salts  of  iron,  chronuum,  or  aluminium, 
aluininates,  chromates,  alkali  bichromates,  or 
formaldehyde.— F.  C.  T. 

Horn  ;     Manufacture  of  products  resembling . 

W.  PUnatus.  Fr.  Pat.  474,570,  Dec.  10,  1913. 
Casein  or  other  albuminous  material,  worked  in 
presence  of  volatile  liquids  such  as  alcohol, 
becomes  plastic  and  easily  workal)le.  The  material 
can  be  hardened  by  formaldehyde  or  hexamethyl- 
enet«tramine,  and  its  flexibility  and  plasticity 
adjusted  as  required  by  adding  esters  of  higher 
alcohols,  hydrocarbons,  estei-s  of  cellulose,  etc. 

—P.  C.  T. 


XVL— SOILS ;  FERTILISERS. 

Limestone ;     Grotirui for    acid    soils.       J.    F. 

Barker  and  R.  C.  Collison.     New  York  Agric. 

lixpt.  Stat.,  Bull.  No.  400,  Mar.,  1915.  18  pages. 
At  lea=t  three-quarters  of  tlie  farndands  of  New 
York  State  stand  in  need  of  lime-dressing,   and 
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on  alfalfa  land,  where  the  soil  is  acid,  the  use  of  lime 
is  imperative.  At  the  New  Jersey  Station  some 
remarkable  crop  increases  have  been  obtained 
following  upon  the  application  of  ground  limestone 
on  mildly  acid  soils.  At  the  Ohio  Station  the 
effect  of  such  treatment  on  maize,  oats,  wheat, 
clover,  and  timothy  in  a  5 -year  rotation,  was  to 
give  an  average  crop  increase  valued  at  $15.18 
per  acre.  These  tests  also  showed  that  limestone 
cannot  act  as  a  substitute  for  fertilisers,  and  that 
the  total  effect  of  limestone  and  fertilisers  applied 
together  was  greater  than  the  sum  of  the  effects 
^^'hen  they  were  applied  .separately.  For  a  soil 
obviously  deficient  in  lime,  the  initial  application 
should  not  be  less  than  2  tons  per  acre,  and  this 
should  be  followed  by  1 — 2  tons  once  every 
rotation  of  3 — 6  years.  Limestone  is  best  applied 
in  the  autumn,  after  ploughing  and  before  drilling 
and  harrowing.  IMagnesian  limestones  are  in 
general  as  beneficial  as  ordinary  lim&stones,  and 
the  latter  are  fully  equal  to  burnt  lime,  air-slaked 
lime,  or  slaked-lime.  Tlie  limestone  should  be 
ground  to  pass  through  a  sieve  with  10  meshes 
to  the  linear  mch. — E.  H.  T. 

Lime  requiremenis  of  soils  ;    Deienninafion  of  ihe 

immediate .    W.  H.  Maclntire.    J.  Ind.  Eng. 

Chem.,  1915,  7,  864—867. 

Ten  grms.  of  the  soil  (5  grms.  in  the  case  of  very 
heavy  clays  or  peaty  or  swamp  soils)  is  mixed 
with  150  c.c.  of  a  solution  of  precipitated  calcium 
carbonate  in  carbonated  distilled  water  (equivalent 
to  about  015  grm.  CaCO,),  evaporated  to  a  paste, 
transferred  to  an  Erleimieycr  flask  by  means  of 
60 — 70  c.c.  of  water  free  from  carbon  dioxide,  and 
the  residual  undecomposed  calcium  carbonate 
estimated  by  decomposing  with  5  c.c.  of  concen- 
trated phosphoric  acid  at  the  ordinary  temperature, 
and  removing  the  libei'ated  carbon  dioxide  by 
agitation  and  aspiration  for  30  mins.  with  a  vacuum 
of  4  ins.  (see  this  J..  1915,  93,  438)  ;  the  carbon 
dioxide  is  absorbed  in  caustic  soda  solution. 
The  concentration  of  the  calcium  bicarbonate  solu- 
tion is  determined  by  first  boiling  and  then  liberat- 
ing the  carbon  dioxide  of  the  precipitated  carbonate 
as  described  above.  A  repetition  of  the  above 
method  on  the  treated  soil  gave  no  indication  of 
furtlier  lime  requirement,  as  is  the  case  when  the 
method  of  Hutchinson  and  McLennan  (this  .T., 
1015,  565)  is  used,  and  soils  treated  with  the 
amount  of  lime  found  necessary  by  the  method 
were  found  to  give  an  alkaline  reaction  in  the 
A'eitch  test,  whereas  when  the  amount  of  lime 
found  necessary  by  Hutchinson  and  MacLennan's 
method  was  used,  the  soils  failed  to  show  alkalinity. 

—A.  S. 

y  Urates   in   soil;     Determination   of - 


.  R.  S. 
Potter  and  R.  S.  Snyder.  J.  Ind.  Eng.  Chem., 
1015,  7,  863—804. 

The  authors  have  made  comparative  experiments 
on  the  action  of  calcium  oxide  and  calcium  car- 
bonate as  flocculating  agents  in  the  preparation  of 
sod  extracts  for  the  determination  of  nitrates.  The 
nitrate  was  determined  colorimetrically  (see 
Chamot  and  others,  this  J.,  1911,  442)  and  also  by 
the  reduction  method.  For  the  latter  method 
100  c.c.  of  the  extract  was  treated  with  2  c.c.  of 
50%  sodium  hydroxide  .solution,  evaporated  to 
50  c.c.  to  expel  ammonia,  and  the  solution  trans- 
ferred to  tlie  Kjeldahl  flask  of  the  aeration  appara- 
tus  described  previously  (this  J.,  1915,  438)  for 
)  he  determinat.'ph  of  ammonia  ;  reduction  was 
irtected  by  means  of  ahnninium.  It  was  found 
that  the  colorimetric  method  gives  somewhat 
lower  results  than  the  reduction  method.  Similar 
results  are  obtained  by  the  reduction  method 
whether  calcium  oxide  or  carbonate  is  used  as 
ilocculating  agent  ;  but  when  the  colorimetric 
method  is  used,  lower  results  are  obtained  with 


calcium  oxide  than  with  calcium  carbonate- 
Experiments  with  solutions  of  nitrates  showed  that 
the  results  by  the  reduction  method  are  the  more 
accurate. — A.  S. 

Proteoses  and  peptones  in.  soils  ;    Presence  of  - 


E.  H.  Walters.     J.  Ind.  Eng.    Chem.,   1915,  7, 
860—863. 

Reactions  indicating  the  presence  of  proteoses  and 
peptones  have  been  obtained  in  extracts  prepared 
from  a  sandy  loam  soil  by  treatment  with  2% 
sodium  hydroxide  solution,  followed  by  precipita- 
tion of  humic  acid  with  sulphuric  acid,  and  also 
in  an  aqueous  extract  of  the  soil. — A.  S. 


Sulphur  ;   Action  of  ■ 


on  crops.    T.  Pfeiffer  and 


W.  Simmermacher.  Fiihling's  Landw.  Zeit., 
1915,  64,  243—255.  Bull.  Agric.  Intell.,  1915,  8, 
1044—1045.    (See  also  this  J.,  1915,  1004.) 

The  field  experiments  described  previously  (this 
J.,  1915,  294)  were  continued  for  a  second  year 
to  test  the  efficacy  of  sulphur  on  oats  and  mangels. 
There  was  no  beneficial  atter-elTect  upon  the  crops, 
and  the  influence  of  sulphur  upon  the  availability 
of  the  soil  nitrogen  was  probably  slightly  malign. 

— E.  H.  T. 

An  oxalic  acid-produciw/  Penicillium.     Currie  and 
Thom.     'See  XXIV. 

Patent. 

Seed-grain  ;     Treatment    of [before    sowing]. 

H.  E.  Fry,  Dorchester,  and  C.  E.  De  Wolf, 
London.  U.S.  Pat.  1,155,560,  Oct.  5,  1915. 
Date  of  appl..  Mar.  27,  1915. 

See  Eng.  Pat.  10,202  of  1914  ;  this  J.,  1914,  1217. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Sucrose ;     Experiments    on    ihe    determination    of 

by   single   and   double   polarisation   in   the 

chemical  control  of  white  sugar  manufacture  by 
the  Baitelle  process.  H.  S.  Walker.  Intern.  Sugar 
J.,   1915,   17,  467—471. 

When  operating  the  Battelle  process  of  making 
white  sxigar,  in  which  the  reducing  sugars  present 
are  destroyed  by  heating  with  lime  (this  J.,  1915. 
916),  calcium  salts  are  formed  having  a  weak 
Uevo-rotation  in  neutral  or  slightly  acid  solution, 
but  which  on  treatment  with  strong  acids  assume 
a  strong  dextro-rotation.  Accordingly,  on  applying 
the  double  polarisation  (Clerget-llerzfckl)  method 
of  determining  sucrose  to  such  liquors,  the  results 
are  more  or  less  lower  than  the  truth,  depending 
upon  the  amount  of  decomposition  products  formed 
from  the  reducing  sugars  orioinally  present,  while 
the  dh'ect  polarisation  is  influenced  in  the  same 
direction,  though  in  a  slighter  degree.  In  explana- 
tion attention  is  called  by  the  author  to  the  com- 
pound termed  saccharin,  CgHjoOs,  produced  by 
boiling  a  solution  of  dextrose  or  Ifevulose  with 
excess  of  lime  (see  von  Ijppmann,  "  Chemie  der 
Zuckerarten,"  page  335)  ;  it  forms  slightly  la;vo- 
rotatory  calcium  salts,  but  in  the  free  state  possesses 
a  marked  dextro-rotatory  power  in  the  presence 
of  strong  acids,  such  as  hydrochloric  acid.  Similar 
results  are  obtained  when  the  reducing  sugars  are 
allowed  to  stand  in  contact  with  lime  in  the  cold  ; 
and  it  is  noteworthy  that  when  the  decomposition 
of  reducing  sugars  takes  place  in  the  presence 
of  sucrose  the  divergence  from  the  tnith  is  greater 
than  when  the  same  amount  of  reducing  sugars  is 
decomposed  alone,  then  added  to  the  sucrose 
solution.  Sucrose  alone,  however,  in  pure  solution 
may  be  boiled  under  similar  conditions  without 
undergoing  any  appreciable  decrease  in  polarisa- 
tion.—J.  P.  O. 
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Dextrose  and  lavutose  ;    Action  of  alAalis  on . 

O.  W.  K.  Towell.    Chum.  So,-.  Tnms.,  1915,  107, 
1335— 1340. 

The  velocity  of  saponi(i(atii>u  of  otliyl  acetate  by 
sodium  hyiiroxiilc  and  also  the  conductivity  of  a 
solution  of  sodium  or  potassium  hydroxide  de- 
crease on  the  additiim  of  dextrose  or  hev\dose, 
indicating  combination  between  tho  alkali  and 
the  suKar.  This  combination  takes  phice  in 
equimolccular  proportion  and  the  compounds 
formed  are  largely  di.ssociatod  by  water.  Tlie  rates 
of  decomposition  of  dextrose  and  Ia;vulose  by 
alkalis,  measured  by  the  dihitometric  method  at 
.^0°('.,  are  equal,  proliably  due  to  a  rapid  pre- 
liminary decomposition  of  the  sugars  into  another 
substance  wliicli  tlicn  decomposes  more  slowly. 
The  velocity-coeOicicnt  for  tlie  decomjiosition  of 
dextrose  by  alkalis  depends  very  little  on  the 
concentration  of  the  free  dextrose  ;  it  depends  on 
the  concentration  of  the  free  hydroxyl  ions,  but 
is  not  exactly  proportional  to  this.— T.  O. 


Patents. 

Sugar  cane;    Process  of  treatinn •   [to  recover 

icax}.  T.  Lee  and  A.  B.  Jlonks,  Denliam,  Mass., 
Assignors  to  Z.  fl.  Simmons,  Kenosha,  Wis., 
.\.  W.  Preston,  .Swampscott,  Mass.,  and  B.  W. 
Palmer,  Boston.  Mass.,  known  as  Simmons 
Sugar,  Ltd.  U.S.  Pat.  1.1.-.3.934,  Sept.  21,  1915. 
Date  of  appl.,  Aug.  2(5,  1912. 

The  fdirous  tissue  of  sugar  cane  is  dried  and 
digested  in  a  liquor  containing  caustic  soda  and 
sodium  chloride  (prepared,  for  example,  by  electro- 
lysing a  solution  of  sodium  chloride),  and  wax  is 
recovered  from  the  mixture. — J.  P.  O. 


Sugar  product  [compressed  raw  sugar]  and  method  of 
producing  the  satne.  J.  J.  Armstrong.  Assignor 
to  A.  O.  llawes,  Honolulu,  Hawaii.  U.S.  Pat. 
1, 154,557,.Scp.21, 1915. Date  of  appl., Uec.13,1913. 

Raw  sugar  is  prepared  for  shipment^  by  compressing 
it  into  large  blocks  ;  a  protective,  hard,  skin-like 
layer  is  formed  on  the  surface  by  the  operation. 

—J.  P.  O. 


Sgrup  ;   Clarification  of  fartorg  and  refiner;/ by 

free    phosphoric    acid.     K.    Bm-ban.     Fr.    Pat. 
474,t;u9,   Dec.   15,    1913. 

After  defecating  with  an  alkaline  earth,  the  syrup 
is  neutralised  by  an  aqueous  solution  of  free 
phosphoric  acid,  from  wliich  all  suljiliates  have 
previously  been  eliminated  by  treatment  with 
i)arium  phospliate.  Prc\ious  to  being  filtered, 
the  treated  syrup  is  heated  almost  to  boiling  point, 
the  proteins  thus  being  coagulated  and  tlio  pre- 
cipitate of  tricalcium  phosphate  brought  to  the 
surface  as  a  scum.  In  order  to  facilitate  the 
separation  of  the  scum,  a  coagvdable  protein,  as 
white  of  egg,  blood,  or  milk  casein,  may  be  added 
to  the  treated  liquor  before  heating. — J.  P.  O. 


Sugar  ;    Method  of  boiling  - 
and     refining.     L.     (Jaret.     Fr 
Jan.   10,   1914. 


in  its  manufacture 
Pat.     474,933, 


While  machining  the  sugar  from  the  first  boiling, 
the  run-olT  is  divided  into  two,  the  poorer  portion 
being  limed  and  then  snlphited,  so  as  to  leave  an 
alkalinity  of  001  grm.  per  litre.  Boiling  is  re- 
commenced with  ordinary  virgin  syrup  and  con- 
tinued till  graining  takes  place,  after  which  first 
the  richer  and  subsequently  the  poorer  portion  of 
the  run-off  is  drawn  into  the  pan,  and  boiling  then 
continued  to  exhaustion. — J.  P.  O. 


XVra.— FERMENTATION    INDUSTRIES. 

Yeast;    Reducing  cnzgmes  of  dried  (Lcbedeff) 

and  of  ral>hil  mu.iclc.  A.  Harden  and  R.  \. 
Norris.     Biochem.  J.,  1915,  9,  330- 33G. 

Dried  yeast,  which  has  been  \\ashed  with  cold 
water  until  it  loses  its  power  of  reducing  methylene 
blue  (see  tliis  J.,  1914,  058),  has  its  activity  in  this 
respect  restored  by  a  numlier  of  substances,  in- 
cluding salicylaldehyde,  benzaldeliyde,  anisalde- 
hyde,  isovaleraldehyde,  phloroghicinol,  diliydroxy- 
acctone,  glycoUic  acid,  citric  acid,  glyceric  acid, 
succinic  acid,  bouillon,  Ijoiled  yeast  extract,  normal 
horse  serum,  sterile  milk,  and  lactic  acid.  The 
following  substances  do  not  restore  the  property  : — 
quinol,  |j-pheuylenediamine,  pyrogallol,  resorcinol, 
citral,  glycerol,  propyleneglycol,  2.3-butylene- 
glycol,  formic  acid,  acetaldehyde,  dextrose,  laevu- 
lose,  glycine,  alanine,  tyrosine,  malic  acid,  tartaric 
acid,  mandelic  acid,  yeast  nucleic  acid,  creatine, 
asparagine,  guanidine-acetic  acid,  guanidine 
nitrate,  glycol,  peptone,  acetone,  pyruvic  acid,  and 
methylglyoxal.  When  lactic  acid  restores  the 
power  of  reduction,  it  is  itself  oxidised,  giving 
aceta,ldehyde,  but  the  yield  is  not  equivalent  to 
the  amount  of  lactic  acid  lost.  The  lactic  acid  is 
probably  first  converted  into  pyruvic  acid,  whicli 
is  then  decomposed  by  the  carboxylase  of  the 
yeast  into  acetaldehyde  and  carbon  dioxide. 
Rabbit  muscle,  like  dried  yeast,  when  washed  loses 
the  power  of  reducing  methylene  blue  ;  this  power 
is  restored  to  the  washed  muscle  by  various  sub- 
stances. The  enzyme  concerned  seems  to  be 
specifically  different  frona  that  jjresent  in  yeast, 
since  acetaldehyde  restores  the  reducing  power  of 
washed  muscle  but  not  that  of  washed  dried  veast. 
(See  also  Harden  and  Zilva,  p.   1120.)— W.  P.  S. 

Sulphite  pulp  waste  lyes  and  their  utilisation  [for 
the  production  of  alcohol],     Kiby.     See  V. 

Oxidation  of  alcohols  in  presence  of  ferrous  oxide 
or  ferrous  salts.  DorOschewski  and  Bardt. 
Sec  XX. 

Patents. 

Saccharification    of    substances    containing    stctrch. 

H.  Joucla.  Fr.  Pat.  474.948,  July  9,  1914. 
After  boiling  the  grain  under  pressure  with  water 
and  cooling  to  50°  C,  the  mash  is  inoculated  with 
a  culture  of  a  bacterium  termed  B.  burdigalense, 
which  possesses  a  particularly  high  saccharifying 
power,  whUe  giving  rise  to  the  formation  of  very 
little  acid.  This  bacterium  closely  resembles  the 
Tyrothrix  tenuis  of  Duclaux,  but  is  more  active. 
It  is  aerobic,  and  possesses  an  optimum,  tempera- 
ture of  47° — 50°  C.  It  may  be  used  in  symbiosis 
with  a  mould,  Mucor  eloeis,  which  has  a  saccharify- 
ing power  twice  that  of  Amylomyces  Rouxii,  and  an 
optimum  temperature  of  36°  C.  Unsterilised 
media  and  uncovered  vats  may  be  used,  and  the 
yield  of  spirit  is  at  least  as  great  as  in  known 
processes  using  hydrochloric  acid,  and  working 
under  aseptic  or  antiseptic  conditions. — J.  P.  O. 

Distillation    [of  fermented    liquids].     A.    Woolner, 

jun.,  Peoria,  III.      U.S.  Pat.  1.153,992,  Sept.  21, 

1912.     Date  of  appl.,  June  27,  1914.     (See  also 

U.S.  Pat.  1,104,948  ;    this  J.,  1914,  936.) 

The  steam  for  distilling  the  mash  is  obtained  by 

passing  the  residual  "  slop  "  in  a  thin  fihn  over  a 

heated    surface    or    projecting   it   as   a   fine   rain 

on  to  a  heated  surface,  so  as  to  obtain  steam  free 

from   objectionable   qualities  which   would   injure 

the  flavour  of  the  distillate. — W.  H.  C. 

Ethyl   alcohol;     Manufacture    of from    mono- 

liydrexy  acids,  their  salts,  amino-derivatives,  or 
amides.  Soc.  Veuve  Ch.  D^cle  et  Cie.  Fr.  Pat. 
474,304,  Nov.  21,   1913. 

Ethyl  alcohol  is  produced  by  the  distillation  of 
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nionohydroxy  acids  {e.g.,  lactic  or  malic  acid),  or 
their  salts,  amino-dprivati\  es,  or  amides  under 
i-educed  pressure  in  presence  of  excess  of  steam. 
Carbon  dioxide  and  either  carbonates,  oxides,  or 
^immonia  are  also  formed,  e.g.,  calcium  lactate  and 
asparagtne  decompose  thus — 
(CH3.CHOH.COO),Ca+H,0=2C„H,OH+2COj+CaO; 
NH,.CO.CH(NH2).C'H2.C06H-*C.rH50H+2CO,+2NH,. 
The  process  is  applicable  to  distillery  residues  from 
>;rain,  molasses,  beetroot,  or  cider.  Steam  must 
be  in  excess  t«  diminish  the  formation  of  saturated  ! 
hydrocarbons  by  secondary  reactions,  and  the 
lower  the  pressure  maintained,  the  more  closely 
the  yield  approaches  the  theoretical  value. 
E.rample. — Vinasses  from  molasses  is  neutralised 
with  chalk  or  lime,  concentrated,  and  distilled 
under  reduced  pressure  at  low  red  heat  in  a  long 
iron  tube  connected  to  a  condenser  and  vacuum 
pump.  The  residue  consists  of  potassium  and 
calciimi  carbonates,  sulphates,  chlorides,  etc. 
The  distillate  is  an  ethyl  alcoholic  solution  of 
carbon  dioxide,  ammonia,  and  hydrocarbons,  and 
in  this  case  contains  also  acetic  acid  and  methyl 
ulcohol  from  the  decomposition  of  bet-aine. 
Sulphuric  acid  or  alimiiniimi  sulphate  is  added 
until  the  liquor  is  slightly  acid.  On  distillation 
the  hydrocarbons  pass  over  first,  then  methyl 
alcohol,  and  finally  ethyl  alcohol.  A  residue  of 
ammonium  salts  remains,  which  when  mixed  with 
the  residue  from  the  original  distillation  forms  a 
complete  fertiliser. — P.  Sp. 

Treatinij  by-product  liquors  from  wood  milphilc 
■plants  to  produce  alcohol.  U.S.  Pat.  1.155.250. 
-See  V. 


XIXa.— FOODS. 

Pahn  kernel  cake  ;  Live  stock  feeding  tests- with . 

Imperial  Institute,  Oct.,  1915. 
In  order  to  determine  the  value  of  palm  kernel 
<ake  as  a  food  for  Uve  stock  in  comparison  with 
other  foods.  Sir  Owen  PhUipps,  Chairman  of  the 
West  African  Section  of  the  London  Chamber  of 
Commerce,  arranged  for  practical  trials  to  be  made 
at  a  number  of  agricultural  colleges  and  elsewhere 
in  Great  Britain.  At  the  North  of  Scotland 
CoUege  of  Agricidture  palm  kernel  cake  was 
compared  with  linseed  and  decorticated  cotton- 
seed cake  as  a  cattle-fattening  food.  The  animals 
fed  on  palm  kernel  cake  throve  equally  well  with 
those  fed  on  the  linseed  and  cottonseed  cake. 
I'alm  kernel  cake,  however,  gave  considerably  the 
best  monetary  return,  the  net  cost  of  food  per 
cwt.  of  live  weight  increase  being  in  round  figxu-es 
43s.  for  palm  kernel  cake  as  against  45s.  for 
cottonseed  and  51s.  for  linseed  cake.  Results 
obtained  in  the  winter  feeding  of  cattle  at  the 
Edinbm-gh  and  East  of  Scotland  CoUege  of 
Agriculture  indicated  tliat  palm  kernel  cake  is  a 
cheaper  feeding  stutf  than  firet  class  Bombay 
<otton  cake  and  is  practically  equal  in  value  to  the 
best  class  of  dried  distillery  giains.  At  the 
Norfolk  Agricultural  Station  results  indicated  that 
palm  kernel  cake  is  equal  in  food  value  to  Unseed 
cake,  while  it  is  of  course  much  lower  in  price. 
Results  obtained  at  the  Agricultural  College, 
Uckfield,  Sussex,  go  to  show  that  palm  kernel 
cake  is  a  better  beef  producer  than  Bombay 
cotton  cake.  Experiments  at  other  Agricultural 
Colleges  indicate  that  palm  kernel  cake,  as  com- 
pared with  other  feeding  cakes,  increases  the  yield 
of  fat  in  the  milk  of  dauy  cows,  and  also  the  actual 
nulk  yield.  Complete  particulars  of  these  latest 
feeding  trials  with  tliis  cake  will  appear  in  the 
next  number  of  the  "  Bulletin  of  the  Imperial 
Institute." 


British  makers  of  palm  kernel  cake  are  now 
finding  a  ready  sale  for  their  product.  Indeed 
the  recent  increase  in  tlio  price  of  this  cake 
(which,  however,  leaves  it  still  relatively  the 
cheapest  cake  on  the  market),  is  no  doubt  cliiefly 
due  to  the  desire  of  the  manufacturers  to  restrict 
the  demand,  with  which,  pending  completion  of 
the  new  palm  kei'nel  crushing  mills  in  the  United 
Kingdom,  now  in  course  of  construction,  they 
find  it  difficult  to  cope. 

Cascinogen  ;  Preparation  and  composition  of  - 


J.  MeUanby.     Biochem.  J.,  1915,  9,  342—350. 

Caseinogen  (the  chief  protein  of  frash  milk)  may 
be  prepared  by  treating  separated  mUk  with  three 
times  its  volume  of  alcohol,  both  milk  and  alcohol 
being  cooled  below  15°  C.  ;  the  precipitate  is 
collected,  ground  up  with  ether,  filtered,  again 
extracted  with  ether  imtU  free  from  fat  and  pig- 
ment, then  pressed  between  filter-paper,  and  air 
dried.  Analyses  of  caseinogen  and  of  acidic 
ca-seinogen  (the  protein  precipitated  from  mUk  by 
acid)  indicate  that  caseinogen  is  composed  of  a 
complex  of  protein  and  calcium  phosphate, 
approximately  3500  grms.  of  carcinogen  con- 
taining 1  grm.-mol.  of  tricalcium  phosphate. 
Approximately  3400  grms.  of  acidic  caseinogen 
contain  1  grm.-atom  of  phosphorits.  Six  grm.- 
mols.  of  acetic  acid  precipitate  acidic  caseinogen 
from  3500  grms.  of  caseinogen.  These  relations 
suggest  that  the  protein  unit  of  acidic  caseinogen 
has  a  weight  of  3400  grms.  and  that  caseinogen 
consists  of  a  complex  containing  1  unit  of  protein 
and  1  mol.  of  tricalcium  phosphate.  The  following 
relation  of  the  protein  to  the  calciiun  phosphate  lu 
caseinogen  is  suggested  : 

CaX.R.(NH,)„Ca™Hi.(P04)2, 
where  the  group  (X)  has  feeble  acidic  properties. 

— W.  P.  S. 

Solids  and  fat  in  milk  and  other  fluids  ;    Device  for 

the  successive  determination  of .     A.  Seiden- 

berg.  J.  Ind.  Eng.  Chem.,  1915,  7,  769—773. 
The  liquid  is  distributed  over  a  piece  <-■!  fine-ntfcsh 
oxidised  copper  wire  gauze  (60-mesh  for  mUk. 
40-mesh  for  cream)  provided  with  a  series  of  lateral 
ridges  and  having  the  two  long  sides  bent  up  to 
close  the  ends  of  the  grooves  ;  the  gauze  is  sup- 
ported on  two  ridges  extending  the  length  of  a  dish 
made  of  heavy  tinfoil,  the  sides  of  which  an-  r,ot 
joined  at  the  corners.  After  determining  the  t-otal 
solids  by  drying  in  an  air-bath  at  100°  C.,  the  dish 
is  flattened  out  and  rolled  up  with  the  gauze,  and 
the  fat  determined  by  extraction  with  ether  in  the 
usual  way.  The  same  piece  of  gauze  should  not  be 
used  more  than  twice  ;  preferably,  a  new  piece  is 
used  for  each  detei'mination.  The  device  may  be 
applied  to  the  determination  of  total  solids  in 
medicinal  prepai'ations  containing  much  sugar  or 
glycerin  and  in  other  mixtures  which  readily  char 
or  decompose  on  heating. — A.  S. 

ililk  and  butter  ;  Effect  of  feeding  on  the  composition 

of .     lAnseed  cake  and  hempseed  cake.   H.  T. 

Cranfleld  and  M.  ii.  D.  Taylor.     Analyst,  1915, 
40,  433—439. 

Hempseed  cake  has  practically  the  same  feeding 
value  as  linseed  cake  as  determined  by  the  com- 
position and  quantity  of  the  milk  and  butter 
pi'oduced  by  herds  of  cows,  the  one  receiving  a 
ration  containing  hempseed  cake  and  the  other 
a  i-ation  containing  linseed  cake.  When  the  herds 
of  cows  were  removed  from  a  poor  pasture  and  put 
on  to  a  well-balanced  ration  in  stall,  the  quantity 
of  fat  in  the  mixed  milk  of  each  herd  decreased 
giadually  from  41%  to  about  3  0%;  this  was 
probably  due  to  the  fact  that  the  quantity  of 
milk  increased  very  much.  At  the  same  time, 
the     Reichert-ileissl,     Kirschner,     and     I'olenske 
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valucji  of  till'  Imtti-r  tats  increased  considerably, 
whilst     the    ivfractoineter    values    deci-eased. 

— W.  P.  S. 

HuUer  ;      IIcIiiUdii      liitincii      Ihr      Heichert-Meisal. 

Kirsiliiirr,  mid  i'o/cd.t/.c  valinx  for .     H.  T. 

Cranneld.     Analyst.    IiU.">.   40,   130—442. 

Thi-;  Kirschner.  I'olensko,  and  Heichert-MeissI 
values  of  sixty-two  samples  of  >;enuine  luitter  are 
recorded  ;  the-  axcra^c  \aluis  aijri'i'il  well  with 
those  given  liy  Hiiltcm.  Uicliiiiond.  an<l  Hevis  (this 
J.,  1912,  55:5).  l)nt  in  tour  of  tln'  saiiii)les  the 
Polenske  value  was  imiili  higher  or  lower  than 
the  averape.  It  Ls  |)i>ssil>le  that  there  may  he 
some  definite  relation  between  all  three  of  the 
values  mentioned.  The  lijruri'S  represent iiij;  the 
soluble  volatile  fatty  acids  other  than  butyric  acid 
(i.e.,  the  difference  between  the  IJeichert-.Meissl 
and  Kirschner  values)  follow  approxinuitelv  the 
Polenske  values,  therefore  tin-  ratio  (H..M.— K)/P 
should  be  fairly  constant.  This  ratio  for  the 
sixty-two  buttei-s  mentioned  abovi-  varied  from 
1-97  to  2-98,  but  in  the  majoritv  of  the  samples  it 
lay  between  2-2  and  2S. — \V.  I'.'  S. 

Corn    [tntiize]  ;    Lye    hnUinri    of for    lumiiny. 

J.  \V.  Marden  and  .1.  A.  Mont-jomerv.     J.  Ind. 
Enjr.  Ohem..   lOl'i,  7,  S-,0— «.->:{. 

In  the  manufactiu'e  of  hominy  on  tbe  commercial 
scale,  the  mal'/,e  is  prepared  by  heating;  with 
caustic  soda  solution  in  lar^i'  wooden  tanks  fitted 
with  stirrers,  in  ortler  to  remove  the  hulls  and 
black  tips.  Kxperiments  by  the  authoi-s  showed 
that  to  obtain  Rood  residts,  the  he  shoidd  contain 
at  least  1  lb.  of  caustic  soda  to  12  galLs.  of  water, 
but  there  is  no  advantage  in  vising  more  than  2  lb. 
of  alkali.  The  proportion  of  maize  to  liquid 
should  be  bet%veen  1  bushel  per  10  galls,  and  1 
biLshel  per  20  galls.  The  operation  occupies  about 
15  hours  at  70  (".  ITsing  water  at  70°  C.  six 
washings  are  required  to  remove  99  °„  and  nine 
washings  to  remove  90-9  "„  of  the  alkali  retained 
by  the  maize  ;  with  water  at  2'i'  C  about  twice 
as  many  washings  are  re(juir(;il. — A.  .S. 

Starch  in  cocoa:     Dclcrmbiatioii   of by  means 

oj  laka-diastaxe.     (".   HevLs  and    II.    H.   Burnett. 
Analy.st.  1915,  40,  429—4:52. 

KlVE  grms.  of  the  fat -tree  dry  cocoa  is  mixed 
thoroughly  with  50  c.c.  of  10°o  alcohol  (by  vol.) 
and  filtered  under  press>n-e  :  the  cocoa  is  then 
washed  with  two  further  quaidities  of  10% 
alcohol  and  liimlly  with  10  c.c.  of  95  "„  alcohol, 
care  being  taken  that  it  does  not  become  com- 
pletely dry  at  any  stage  of  the  filtration.  The 
cocoa  is  now  washed  into  a  250  c.c.  flask,  with  the 
aid  of  about  125  c.c.  of  boiling  water,  and  the 
flask  is  placed  in  a  boiling  water-bath  for  15 
minutes.  After  <-ooling  the  contc^nts  of  the  flask  to 
3S'  C,  005  grm.  of  taka-dicUstase  mixed  with  a 
little  water  is  ad<led,  followed  by  2  c.c.  of  toluene, 
the  mixture  is  shaken,  the  fla.sk  stoppered,  and 
placed  in  an  incubator  at  ;!.S  C  for  24  houi-s ; 
10  c.c.  of  A'/IO  .sodium  hydroxide  solution  Ls  then 
a<lded.  the  mixture  is  cooled  to  15  C,  treated 
with  100  c.c.  of  water  and  10  c.c.  of  acid  mercuric 
nitrate  solution,  then  diluted  to  250  c.c,  mixed,  and 
filt<Tcd.  To  100  c.c.  of  the  filtrate  is  a(I<led  0-5 
grm.  of  crystallised  dLsodiimi  phosphate  and,  when 
this  ha-s  dissolved,  10  c.c.  of  sodimn  hydroxide 
solution  is  introduced  while  the  inixtm'C  is  shaken 
{the  strength  of  the  sodium  hydroxi<le  solution 
is  such  that  10  c.r.  exactly  neutralises  4  c.c.  of 
the  a<-id  mercuric  nitrate  solution  ;  an  excess 
must  be  avoided,  and  it  is  preferable  to  leave 
the  solution  slightly  acid  after  the  addition  of  the 
alkali).  The  mixture  is  again  filtered,  and  50  c.c. 
of  the  filtrate  is  used  for  the  determination  of  the 
cupric-reducing  power,  a  polarimetric  reading 
being  also  made  on  this  filtrate.     The  latter  will 


<'Outain  the  maltose  and  dextrose  resulting  from 
the  conversion  of  the  starch,  and  the  quantity  of 
this  i.s  calculated  from  the  amounts  of  maltose 
and  dextrose  found  by  tlie  pol.irimetric  and 
copper-reduction  methods.  The  following  ((uan- 
tities  of  starch  were  found  in  various  kinds  of 
cocoa  nib  : — Accra.  12-8  ;  (Tuavquil,  SO  ;  Trini- 
dad. 14-5  ;  Grenada,  12:5;  San  Tliome,  \2-i°'i,. 
in  the  fat-free  dry  sulistance.  Four  samples  of 
cocoa  shell  examined  liy  the  inethoil  yielded  only 
traces  of  reducing  sugars,  and  it  is  evident  that 
cocoa  shell  does  not  contain  any  actual  starch. 
The  acid  mercuric  nitrate  solution  is  prepared  liy 
dissolving  mercui'ic  oxide  in  twice  its  weight  of 
nitric  acid  (sp.gr.  112)  ami  diluting  the  solution 
to  five  times  its  volume  with  water. — W.  P.  S. 

Soya  bean  ;    Carbohydraics  and  enzymex  of  the . 

.T.   P.   Street  and   E.    Jf.   Bailev.     J.   Ind.   Eng. 
Chem.,   1915,  7,  85:5—858. 

The  composition  of  a  numlier  of  varieties  of  the 
soya  bean  grown  on  the  Connecticut  Agricultural 
Experiment  Station  Farm,  calculated  to  an  uniform 
moisture  content  of  10",,  wiis  :  ash,  4-67 — 7-77 
(average  5-54);  protein  (N  x  6-25),  ;W15 — 40-99 
(38-29)  ;  fibre,  3-57-5-87  (4-C4)  ;  N-free  extract, 
23-58—29-59  (2(i-ti4)  ;  fat,  12-72—17-07  (14-89)%. 
The  average  composition  of  seven  samples  of 
commercial  soya  bean  flour  was  :  water,  5-1  ; 
ash,  4-5  ;  protein,  42-5  ;  fibre,  3-7  ;  N-free 
extract.  24-3  ;  fat  19-9 "„.  .\  selected  sample  of 
beans  of  the  HoUvlu'ook  variety  contained  :  water, 
12-67  ;  a.sh,  4-04  ;  protein,  3(i-09  ;  ether  extract, 
14-92;  N-free  extract  and  fibre,  31-08",,.  After 
extracting  with  ether,  the  dried  meal  was  treated 
successively  with  boiling  95  "o  alcohol,  cold  water, 
malt  extract,  1  "„  hydrochloric  acid,  and  1-25% 
sodium  hydroxide  solution,  and  the  different 
extracts  analysed.  It  was  found  that  the  31-08% 
of  N-free  extract  and  fibre  was  composed  of 
galactan,  4-62  ;  pentosans,  494  ;  organic  acids 
(as  citric  acid),  1-44  ;  reducing  sugars,  0-07  ; 
sucrose,  3-31  ;  raffinose,  1-13  ;  starch,  0-5  ; 
cellulose,  3-29  ;  hemicelluloses,  0-04  ;  dextrin, 
3- 14  ;  \yater,  colouring  matter,  etc.  (by  ditf.),  8-6%. 
In  addition  to  urease,  amylase,  and  a  glucosidase, 
which  have  been  previously  detected,  soya  beans 
contain  a  protease  of  the  pejjtoclastic  type,  a  per- 
oxydase,  and  a  lipase  ;  tests  for  sucrase  and  a 
protease  of  the  peptonising  type  gave  negative 
results. — A.  S. 

Oliadin,   lactalbuniin,   and   the   protein    oj    the  rice 

kernel ;   Some  products  of  hydrolysis  of .   T.  B. 

Osborne,  D.  D.  Van  Slyke,  C  S.  Leavenworth, 
and  M.  Vinograd.  .T.Biol,  ('hem..  1915.  22, 
259—280. 

From  gliadin  an  amount  of  pure  lysine  picrate 
(Kossel  and  Kutscher,  Z.  physiol.  (,'heni.,  1900 — • 
1901,  31,  165)  was  obtained  equivalent  to  a  lysine 
content  of  0-64%  of  the  ash-free  protein;  the 
ly.sine  content  as  estimated  from  the  partition 
of  nitrogen  by  the  Van  .Slyke  method  (see  following 
ab.stract)  was  1-21  %.  It  appears  probalile  that  the 
true  lysine  content  of  gliadin  lies  between  these 
two  results,  and  may  be  stated  as  0-93 ±0-28%. 
Expressed  in  the  same  way,  the  histidine  content 
is  1-84  ±0-35%.  and  the  arginine  content 
2-84  + 0-14 "i.  The  lower  results  obtained  by 
Kossel's  picrate  method  were  not  due  to  hydroly.sis 
with  sulphuric  acid  instead  of  hydrochloric  acid, 
or  to  precipitation  of  the  phosphotungstates 
under  conditions  different  from  those  employed  in 
the  Van  Slyke  method,  or  to  loss  in  decomposition 
of  the  lysine  phospliotuugstate  liy  barium  hydrox- 
ide. The  amount  of  nitrogen  yielded  liy  gliadin 
as  ammonia  corresponds  very  (losely  with  that 
recjuired  for  amide  union  with  one  carboxyl  group 
of  the  glutamic  and  aspartic  acids  from  gliadin. 
This    fact    is    added    evidence    that    the    nitrogen 
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yielded  as  ammonia  Ijy  aiid  liydrolysis  exists  in 
the  protein  molecule  in  acid-amide  form,  as  in 
asparagine  and  glutamine.  In  all  three  proteins 
(gliadin.  lactalbumin.  and  the  protein  of  the  rice 
kernel),  the  free  amino  nitrogen  determined  liy  the 
nitrous  acid  method  is  equal  to  one-half  of  the 
amount  of  the  lysine  nitrogen  determined  by  the 
Van  Slyke  method  ;  this  indicates  that  one  of  the 
two  NHo  groups,  probably  that  in  the  u-position, 
exists  free  in  the  protein  molecule.  The  hexone 
base  content  of  lactalbumin  ^vas  found  to  be  : 
lysine.  916-t0-68Ob  :  histidine.  20t)±0-.">4Oo.  an'l 
arginine,  3-23±0-23"o-  t'^e  upper  limit  in  each  case 
representing  results  oljtained  by  the  Van  Slyke 
method.  The  partition  of  nitrogen  amongst  the 
products  of  hydrolysis  of  oryzenin,  tlie  chief 
protein  of  the  endosperm  of  rice,  was  determined 
by  the  Van  Slyke  method.  Compared  with  the 
endosperm  proteins  of  wheat  or  maize,  the  pro- 
tein of  rice  yields  relatively  much  lysine.  hLstidine, 
and  arginine.  and  comparatively  little  ammonia 
and  non-amino  nitrogen.  It  more  nearly  resembles 
the  majority  of  the  proteins  of  animal  tissues  than 
do  the  proteins  of  wheat  or  maize. — W.  P.  S. 


JProteins  :     Method  for  tuialysis  of  - 


by  deter- 


miv(tlio>t  of  the  chemical  (/roups  characteristic  of 
the  different  innino-acids.  T>.  D.  Van  Slyke.  J. 
Biol.  Chem..  1915.  22,  2.S1— 28.5. 
\  FE^v  modifications  in  the  procedure  adopted  in 
the  method  descrilied  previously  by  the  author 
(this  J..  1911.  771.  1135)  are  given.  The  phospho- 
tungstic  precipitate  of  the  bases  should  be  collected 
on  a  Buchner  filter  and  the  washing  solution  should 
be  cooled  to  0°  C.  before  it  is  used.  The  lumiber 
of  washings  requu'ed  is  ascertained  by  testing  the 
successive  washings  for  the  presence  of  calcium. 
The  decomposition  of  the  precipitate  is  effected  by 
treating  it  with  hydrochloric  acid  and  shaking  with 
a  mixture  of  equal  volumes  of  amyl  alcohol  and 
etlier  ;  this  mixture  readily  dissolves  the  separated 
phosphotungstic  acid.  After  the  removal  of  the 
amyl  alcohol-ether  mixture,  the  hydrochloric 
acid  solution  of  the  bases  is  evaporated  under 
reduced  pressure,  the  residue  dissolved  in  a 
definite  quantity  of  water,  and  portions  of  the 
solution  used  for  the  determination  of  the  ammo 
Jiitrogen  and  the  total  nitrogen. — W.  P.  S. 

Histidine   and   tyrosine;     Diazo   reactions  of . 

G.  Totani.  Biochem.  J..  1915,  9,  384—392. 
Hl-STIDINE  and  tyrosine  yield  similarly  coloured 
compounds  when  combmed  with  diazobenzene- 
sulphonic  acid,  but  may  be  distinguished  by  reduc- 
ing the  azo  compounils  and  then  treating  with 
ammonia.  The  amino-acid  solution  is  rendered 
alkaline  with  sodium  carbonate  and  treated 
with  a  slight  excess  of  diazobenzene  sulphonic  acid 
dissolved  in  sodium  carbonate  solution.  A  dark 
red  coloration  develops  witliin  3  minutes  if 
histidine  or  tyrosine  is  present.  The  solution 
is  then  reduced  by  the  addition  of  hydrochloric 
acid  and  zinc  dust.  and.  when  colourless,  a  few 
drops  of  the  solution  are  removed  and  rendered 
strongly  alkaline  with  ammonia  ;  tyrosine  gives 
a  rose-red,  and  histidine  a  golden-yellow  coloration. 
The  latter  coloration  is  specific  for  histidine  amongst 
the  protein  cleavage  products  ;  the  reaction  may 
he  obtained  %yith  a  histidine  concentration  of 
1  :  20,000.  The  rose-red  coloration  given  by 
tyrosine  is  not  specific  for  this  amino-acid,  but 
since  the  fii-st  diazo  reaction  (dark  red  coloration) 
is  given  only  by  tyrosine  and  histidine,  it  seems 
possible  to  detect"  the  presence  of  tyrosine  by 
means  of  these  reactions.  The  ammonia  reaction 
will  detect  the  presence  of  1  part  of  tyrosine  in 
10.000  parts.  Nearly  colourless  solutions  result 
when  the  red  coloured  solutions,  residting  from 
the   action   of   ammonia    on   the   azo    compounds 


from  tyrosine  and  other  amino  acids,  are  treated 
with  hydrogen  peroxide,  whilst  the  golden- yellow 
coloiation  of  histidine  is  but  little  altered. — W.  P.  S. 


Tryptophane  content  of   proteins  ;     Method  for  the 

dclermhuition    of    the incolvinij   the   %ise   of 

barium   hydroxide   as   a   hydrolysinq   agent.      A. 
Homer.     J.  Biol.  Chem..  1915,  22,  369—389. 

The  pi-oteiu  is  hydrolysed  with  barium  hydroxide 
solution,  e.g.,  100  grms.  of  ca.sein  is  heated  on  a 
water-bath  for  from  20  to  120  hours  ■nith  a  solution 
of  350  grms.  of  barium  liydroxide  in  2-5  litres  of 
water  ;  the  barium  is  then  precipitated  by  a  slight 
excess  of  sulphuric  acid,  the  barium  sulphate 
separated  by  filtration,  and  the  filtrate  is  made 
5%  acid  with  sulphuric  acid.  An  excess  of  mer- 
curic sulphate  solution  (10  grms.  of  nnercuric 
sulphate  per  100  c.c.  of  a%  sulphuric  acid)  is  now 
added,  and,  after  48  hours,  the  precipitate  is 
collected,  washed  with  5  %  sulphuric  acid,  sus- 
pended in  2%  sulphiu'ic  acid,  decomposed  with 
hydrogen  sulphide,  the  mercury  sulphide  separated, 
excess  of  hydrogen  sulpliide  expelled  from  the 
solution,  and  the  latter  treated  with  phospho- 
tungstic acid  in  slight  excess.  The  precipitate 
formed  is  filtered  off.  and  phosphotungstic  acid 
is  separated  from  the  filtrate  with  barium 
hydroxide  and  the  latter  with  sulphuric  acid. 
The  quantity  of  tryptophane  in  the  residual 
solution  thus  obtained  is  found  by  determining 
the  bromine  absorption  of  the  solution  :  a  bromide- 
bromate  solution  is  used  in  this  determination,  and 
the  solution  is  standardised  against  pure  trypto- 
phane. At  17°C.,  and  after  30  minutes'  contact. 
1  giin.  of  tryptophane  absorbs  approximately 
3  grms.  of  bromine. — W.  P.  S. 


Proteins  ;    'The  kyrine  fraction  obtained  on  partial 

hydrolysis  of .    P.  A.  Levene  and  J.  van  der 

Scheer.     J.  Biol.  Chem.,  1915,  22,  425—432. 

AccORDlN'G  to  Siegfried,  the  kyrines  are  fragment-s 
of  the  protein  molecule,  viz.,  polypeptides,  which 
resemble  natural  protamines.  Levene  and  Birchard 
(J.  Biol.  Chem..  1912—1913,  13,  277)  have  pre- 
viously separated  the  kyrine  fraction  of  gelatin 
into  two  peptides,  one  containing  in  its  molecule 
oidy  arginine  and  the  other  only  lysine.  The 
authors  have  investigated  the  kyrine  fraction  of 
casein.  The  two  kyrines  separated  from  the  two 
silver  complexes,  one  soluble  and  the  other 
insoluble,  were  further  fractionated  into  two 
parts,  the  one  forming  a  phosphotungstate  soluble 
in  hot  water,  the  other  an  insoluble  phosphotung- 
state. Fi'oin  one  of  the  fractions  a  crystalUne 
sulphate  was  obtained  having  a  composition  which 
was  not  altered  by  fractional  crystallisation  ;  all 
the  basic  nitrogen  was  present  in  the  form  of  amino 
nitrogen,  hence  the  peptide  contains  in  its  molecule 
only  one  basic  substance,  namely,  lysine.  Lysine, 
in  fact,  was  isolated  as  its  picrate.  There  seems  to 
be  no  doxibt  that  the  substance  is  a  tripeptide 
containing  lysine  and  two  amino-acids  ;  an  ele- 
mentary analysis  of  the  sulphate  yielded  results 
agreeing  with  the  assumption  that  the  tripeptide 
consists  of  lysine,   oxvproline.   and   valine. 

— W.  P.  S. 


JVci«  apparatus  for  fat  extraction.      Selecter.      See 
XXIII. 

Modified   method   for   determining   carbon-JTce   cish 
in  plant  substances.     Boltz.     See  XXIII. 


An  o.ralic  acid-produciny  Penicillium.     Currie  and 
Thom.     See  XXIV. 
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Flour  ;   Process  of  pHriiyiiiij duriiui  the  )it(iiiu- 

facliirc  Ihercof.  ii.  T.  Stuith,  Fort  Wortli,  Tex. 
U.S.  Pat.  1.154,517,  Sept.  lil,  1!U5.  l»ato  of 
iippl..  May  2;},  1012. 

WllUAT  is  repeatedly  j,'roiui<l  until  it  is  reduced 
to  flour  and  the  impurities  to  a  line  powder  which 
is  lifihter  tliau  Hour.  IJurin^;  ^,'riiidinij  the  material 
is  kept  iu  motion  in  thin  hiyers,  tlie  llour  is 
separated  from  the  wheal,  and  at  tln'  same  time 
a  very  slight  current  of  air  is  foned  lhrouj;h  the 
moving;  material.  suHicient  oidy  to  lift  and  carry 
away  the  impurities  from  tlii>  tiour. — ,1.  II.  J. 

DnjiDiic  subslunces  of  uniinul  oriijiu  ;    Process  of 

dissolving [icHh    recovery    of    fat]    and    the 

fixation  of  their  nitroijen  in  the  form  of  soluble 
roniponnds.  J.  Sloan  and  C.  Uohon.  First 
Addition,  dated  Jan.  10.  1911.  to  Fr.  Pat. 
lt)t},150,  Feb.  21,  1913  (this  J.,  191  t,  tl61). 

TuK  original  process  is  exteiideil  so  as  to  include 
the  recovery  of  oils  ami  tats  from  substances 
yielding  them.  For  this  purpose  a  vessel  is 
provided  for  the  separation  of  tlie  greasy  matter 
rising  to  the  surface  after  solution  <if  the  sub.stancc 
ill  alkali.— J.  H.  .T. 


Onjiinic   and   other   tnatter ;     Removimj   water   and 

other   substances    from .    e.t/.,    desiccation    of 

food,  purification  ul  oils.  etc.     K.  Bataille.     Fr. 
Pat.  474,171,  July  2,  191). 

SriiAM  is  raised  in  a  low-pressure  boiler  and  passed 
t  hrough  a  reheater  where  it  is  deprived  of  water 
and  is  superheated  sufliciently  to  raise  its  tempera- 
ture above  its  saturation  point  when  in  contact 
with  the  organic  matter  to  be  dried.  It  is  then 
led  by  a  pipe  tlu'ough  a  safety-valve  to  the  bottom 
of  a  clo.sed  vessel  containing  the  substance  to  be 
treated.  If  the  .substance  is  a  fluid,  such  as  oil, 
it  is  heated  by  a  steam  or  hot  water  coil,  and  the 
low-pressure  steam  bubbled  through  it  ;  if  the 
substance  is  a  solid,  it  is  supported  on  shelves 
heated  by  waste  steam  or  hot  water.  A  pipe  leads 
from  the  top  of  the  vessel  to  an  exhaust  plant, 
composed  of  an  eject  cjr  and  condenser  in  .series, 
preferably  on   thc>  Westinghouse-Leblanc  system. 

—J.  H.  J. 


XIXb.— WATER  PURIFICATION ;  SANITATION. 

Carbonic  acid  [in  n-aler]  ;    Detection  of  active . 

L.W.Winkler.   Z.  angew.   Chem.,  1915,  28,  376. 

Tnii  corrosive  action  of  water  on  pipes,  mortar,  etc., 
is  due  to  its  content  of  active  carbonic  acid,  for 
the  detection  of  which  the  following  tests  are 
suggested -.—(l )  To  100  c.c.  of  a  fresh,  clear 
sample  of  water  is  addeil  2  ilrops  (01  c.c.)  of 
copper  sulphate  solution  (10  grms.  C'uSO,^!!^© 
Ijer  lOU  c.c).  If  IKJ  active  carbonic  acid  is  present, 
the  solution  will  become  turbid  for  a  few  ndnutes, 
owing  to  separation  of  copper  carbonate,  whereas 
in  presence  of  active  cartionic  acid,  the  solution 
remains  clear  for  at  least  ten  minutes,  the  copper 
biear))onate  formed  remaining  dissolvetl.  On 
shaking,  the  carbonic  aciil  escapes  and  the  solution 
becomes  turl>i<l.  I'xcept  in  tlie  presence  of  humic 
or  other  acid.  (2)  The  above  test  is  not  adapted 
to  very  soft  waters,  which  arc  preferably  tested 
by  adding  10  drops  of  a  1  per  cent,  solution  of 
alizarin  in  alcohol.  A  bluish-red  i-olour  Is  pro- 
ilnced  it  no  active  carbonic  aci<l  is  present,  a 
copper-i-ed  in  presence  of  traces,  a  reddish-yellow 
with  moderate  amounts,  and  a  pure  yellow 
witli    large    amounts    of    active    carbonic    acid. 


Waters  possessing  a  considerable  degree  of 
temporary  hardness  will  only  give  the  colour 
reaction  when  large  quantifies  of  active  carbonic 
acid  are  present,  and  for  .such  waters  the  copper 
sidphatc  test  is  preferable. — A.  B.  S. 

Ammonium    sulphate;     Treulment    of    sewage    for 

obtaininij .    A.  A.  Kalouchsskii.    Moskovskii 

Selskokhosiaistvemiii  Institut,  1914,  9,  253 — 345. 
Bull.  Agric.  Intell.,  1915,  6,  1030—1038. 

The  average  nitrogen  content  of  the  sewage 
(Moscow)  examined  was  2-714  grms.  per  litre,  of 
which  about  49  %  was  present  as  volatile  ammonia- 
cal  nitrogen,  22-5%  as  fixed  ammoniacal  nitrogen, 
and  28-5  "i  as  organic  nitrogen.  The  relative 
proportions  of  these  forms  of  nitrogen  were, 
for  the  liquid  portion,  0-7  :  2-7  :  1,  and  for  the 
solid  portion,  11:1:40,  approximately.  The 
effect  of  storage  for  three  months  on  the  total 
nitrogen  content  was  prjictically  negligil)le  when 
air  was  excluded,  but  in  contact  with  air  the  loss 
was  very  great,  viz..  6-lH°'„  in  4  days,  45-49% 
in  G  weeks,  and  t)7-70%  in  95  days  ;  the  ammonia- 
cal nitrogen  diminished  by  80-90%  and  the  organic 
nitrogen  by  only  28-23  "{,•  The  actual  yield  of 
ammonia  by  treatment  svith  lime  was  2  099  grms. 
per  litre  of  sewage,  equivalent  to  10  lb.  of 
ammonium  sulphate  per  100  gallons;  77%  of 
the  maximum  possible  amount  of  nitrogen  was 
therefore  recovered.  Boiling  off  the  volatile 
ammonia  and  then  treating  with  lime  was  fouml 
to  be  more  economical  than  treating  the  whole 
sewage  with  lime,  involving  a  saving  in  luue  of 
50%  or  over.  The  method  of  heitting  did  not 
affect  the  yield  of  ammonia,  but  simple  boiling 
was  3 — 4  times  more  rapid  than  treatment  with 
steam.  The  manufacture  of  ammonium  sulphate 
by  this  process  is  considered  to  be  economically 
practicable  ;  in  European  Russia  1,700,000  tons 
of  ammonium  sulphate  could  be  recovered  from 
the  yearly  sewage  output. — E.  II.  T. 

Phenols  {and  phenol  derivatives)  in  urine  ;    Colori- 

metric    method    for    the    determination    of . 

O.  Foliu  and  W.  Denis.     J.  Biol.  Chenj.,  1913, 
22,  305—308. 

Tkn  c.c.  of  the  urine  is  placed  in  a  50  c.c.  flask, 
acid  silver  lactate  sohition  (3"o  lactic  acid  solution 
containing  3%  of  silver  lactate)  is  added  until  no 
further  precipitate  is  formed,  then  a  few  drops 
of  colloidal  ferric  hydroxide  solution,  the  mixturc 
is  diluted  to  the  mark,  shaken,  and  filtered. 
Twenty-flve  c.c.  of  the  filtrate  is  treated  with 
saturated  sodium  chloride  solution  containing  1  "i, 
of  concentrated  hydrochlori(-  ac-id,  the  mixture 
is  diluted  to  50  c.c..  and  filtered.  To  determine 
free  phenols,  20  <•.<-.  of  this  filtrate  is  treated  with 
5  c.c.  of  phosphotungstic-phosphomolybdic  acid 
reagent  (see  this  J..  1912,  949)  and  15  c.c.  of 
saturated  sodium  carbonate  solution,  then  diluted 
with  water  at  35"('.  to  50  c.c,  and.  after  20 
minutes,  the  deep  blue  coloration  obtained  is 
compared  with  that  produt-ed  by  a  known  quantity 
of  phenol.  To  determine  total  (free  and  com- 
bined) phenols,  20  c.c.  of  the  filtrate  is  mixed 
with  10  drops  of  concentrated  hydrochloric 
acid  and  heated  for  10  miiuites  in  a  boiling  water- 
bath  ;  after  cooling,  the  mixture  is  treated  with 
10  c.c  of  phosphotungstic-phosphomolybdic-  acid 
reagent  and  25  c.i-.  of  saturated  sodium  i-arbonatc 
solution,  diluted  to  100  c.c.  and  the  coloration 
compared  with  tin;  standard  after  the  lapse  of 
20  minutes.  The  method  canuc^t  lie  applied 
directly  to  the  determination  ol  plKiwils  in  blood, 
tissues,   or  fieces. — W.  P.  S. 

Liinenulijhur    wash  :      Chemical    composition    and 

valuation  of .    .1.  BodnAr.  f'hem.-Zeit.,  1915, 

39,  715 — 71t5.    (.See  also  Auld,  this  J..  1915,  609.) 

The    sulphur    present    in    lime-sulphvu'    wash,  as 

D  2 
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tliiosiilphate  and  polysiilphide  respectively,  is 
dcdiicod  froDi  the  aniomits  of  free  sulphur,  silver 
sulphide,  and  sulphuric  acid  obtained  when  the 
h<(iior  reacts  «ith  a  solution  of  sil^■er  nitrate, 
in  accordance  with  tlie  equations:  CaSx+ 1 - 
2AgX03-Ag,S-;-Sx-Ca(.\03),  and  -ZAg^O,- 
Ca-SjOa  "H.O  -AgoS     ('a(N'03),  •  H.SO,.  Ten 

c.c.  "of  the  diluted  liquor  (1  in  10)  is  introduced, 
with  continuous  shaking,  into  ."lO  c.c.  A'  10  AgXOo 
(dihitcd  to  70  c.c),  water  is  added  to  100  c.c. 
and  tlic  mixture  iiltered  tln-ough  a  Gooch  crucible 
into  a  drv  flask.  Known  volumes  of  -V  10  NaCl 
(20— :{0  cc)  and  A*, 10  XaOlI  (10—1.5  c.c)  arc 
then  added  to  50  c.c.  of  the  filtrate,  and  the 
solution  is  titrated  successively  with  A'  '10  H,.SO| 
(in  presence  of  phenolphthalein)  and  A'  10  AgXOj 
(with  chromate  indicator).  The  residue  m  tlie 
crucible  (a  mixture  of  sulphur  and  silver  suli>hide) 
is  wjisli.'d  with  liot  water,  dried  for  an  hour 
and  a  half  in  the  steam  oven,  and  weiglied.  Filter- 
ing and  washing  may  be  done  in  15 — 8  minutes. 
Tlic  residts  are  calculated  as  follows  : — Thio- 
s\ilphate-sulphur  (I)  in  100  c.c.  of  the  oriirinal 
liquor -0-lil  11  (a— b).  sidphidc-sulphur  (s)  =0:!207 
(25  c — d) — 12.  and  polvsulphide-sulphur  (p) 
=  100  c — 7-727(s  t  2).  where  a=c.c.  of  A'  10 
alkali,  b  -c.c  A"  10  acid.  c=cc.  A",  10  AgXO,. 
and  d=c.c.  .V/10  XaCl  used,  and  e=weiglit  of 
residue  collected.  From  the  ratio  s  :  p,  tlie 
.imounts  of  tetrasidphide  (ratio  1  :  '^)  and  penta- 
Milphide  (ratio  1:  1)  may  be  calculated.  If 
chloride  be  originally  present  in  the  liquor,  it  is 
determined  in  lO — 20  c.c  of  the  diluted  solution 
li\  adding  an  excess  of  ammonia,  then  hydrogen 
l>croxide.  boiling  until  free  from  these  reagents, 
cooling,  and  titrating  with  .V  10  AgXOj  ;  the 
amount  of  chloride  found  is  deducted  (as  AgCl)  in 
calculating  the  proportion  of  polysulphide. 
Sodium  sulphite,  when  added  to  lime-sulphur 
wash,  was  converted  quantitatively  into  thio- 
sulphate  :  analyses  indicating  the  presence  of 
>ulphite  are  regarded,  therefore,  as  incorrect. 

— F.  Hods. 


hili/iiiK/  Ihiiil  :    A   iiciv .     J.  (.'.  llriinnich  and 

F.  siuith.  (Queensland  Asrric  .J..  ItU.'i.  3,  [1]. 
101—11)3.  Bull.  Agric  Intell..  litl.").  6,  1071 
—  1072. 

TnK  Stockliolm  tar  contained  in  the  arsenical- 
soap  dipping  fluid  in  conunon  ur-e.  ca)i  be  replaced 
without  detriment  by  commercial  Ijone  oil.  Tliis  is 
heated  with  one-cpiarter  its  weight  of  caustic  soda 
for  15  nunutes  with  agitation,  and  then  a  dry. 
intimate  mixture  of  t  parts  of  arsenic  and  1  part 
of  caustic  soda  is  added  gradually  and  stirred  in. 
When  cold,  enougli  water  is  added  to  make  a  soft 
jiaste  of  uniform  eonsistencv.  which  requires 
dilutinir  200  times  for  use  as  a  '■  dip."" — E.  H.  T. 


PATIi.VTS. 

W'liUr  slill.    f.  1).  Crane.  Davton.  Ohio.     L'..S.  Put. 
1.151,.500,Sep.21.1915.  Date  of  appl., Apr.  15.1914. 

'riiK  still  consists  of  a  boiler  with  an  overhead 
condenser  divided  iido  two  parts,  a  larger  inner 
part,  and  a  smaller  outei'  part,  with  a  condensing 
spatrt!  between  the  two.  tapering  towards  the  top. 
There  are  separate  water  supplies  to  eacli  pait 
lit  the  condenser,  a  rapid  feed  to  the  outer  part. 
Mild  a  slow  feed,  at  aljout  the  same  rate  as  con- 
ileiLsation  takes  place,  to  tlie  inner  part;  from 
the  water  level  in  the  inner  part  of  the  condenser 
a  feed  tube  leads  to  the  boiler,  within  which  is 
a  floating  level  indicator,  the  stem  of  which 
passes  tlu'ough  the  feed  tube.  .\.  separate  waste 
pi)ie  i-i  provideil   fcir  the  outer  condenser  water. 

-.7.  H.  .T. 


Potable  water :  Process  and  n/jparatiDi  for  the 
aimtiltaneoug  sterilisation  and  clarification  of 
— .   A.  Tixier.   Fr.  Pat.  174.611.  Dec.  12,  1913. 

The  water  to  be  treated  is  mixed  with  an  oxidising 
agent,  as  a  peroxide  or  a  hypijchlorite.  in  a 
reservoir,  or  is  filtered  through  a  layer  of  Ijariimi 
manganate.  The  sterile  water  is  drawn  olT  at  tlie 
bottom  of  the  reservoir  and  passes  down  a  pipe 
which  enters  the  bottom  of  an  inverted  conical 
vessel  at  an  acute  angle,  so  as  to  avoid  stoppagi-. 
This  vessel  is  filled  with  iron  filings  or  turnings. 
which  remove  the  excess  of  oxidising  agent  useil  : 
at  tlie  same  time  ferric  carbonate  and  li\droxide 
are  produced  which  act  as  clarifying  agents. 
The  water  leaves  at  the  top  of  the  vessel  and 
passes  through  a  layer  of  sand  into  a  pure  water 
reservoir. — .1.  11.  J. 

Filter  :     !<and of    larye   filtering    surfarr    ami 

rapidly  cleaned.  .\.  Tixier.  Fr.  Pat.  171.015. 
Dec  12.  ]!)i:!. 
The  filter  consists  of  a  cylindei-  tilled  with  sand 
wliich  is  kept  from  touching  the  sides  of  tin- 
cylinder  l>y  an  arrangement  of  superimposed 
annular  louvres.  A  perforated  lube  covered  wifli 
(ilter-cloth  forms  the  central  core  of  the  cylindei 
and  carries  an  exit  pipe  at  its  upper  end.  The 
cylinder  has  a  dome-shaped  cover  which  forms  a 
sand  reser\  oir.  The  water  enters  under  prcssiiri- 
at  the  bottom  of  the  cylinder,  rises  u|)  the  passage- 
way formed  by  the  louvres,  and  passes  thi-ough 
the  sand  ancl  perforated  tube.  The  filter  i- 
cleaned  by  reverse  action. — J.  II.  J. 

Drinkinfi  irater.  xeuar/e,  and  oilier  liquidn  :   Stcrilisa- 

iifjn.   clarification,   and   purification   of .     L. 

Linden.     Fr.  Pat.  474.007.  .July  9.   1911. 

The  water  is  mixed  with  milk  of  lime  in  a  cylinder 
containing  an  arcliimedean  screw,  and  opening 
at  its  lower  end  into  a  cup-shaped  vessel  for  the 
deposition  of  the  sludge.  The  energetic  mixing 
caused  by  the  screw  brings  about  sterilisation 
mechanically.  The  water  passes  from  tlie. upper 
part  of  the  vessel  through  a  second  .screw  into  a 
second  closed  \  essel.  into  which  carbon  dioxide  is 
pumped  to  remove  the  excess  of  lime,  the  pre- 
cipitate settling  to  a  sump.  The  clarified  water 
passes  into  a  tliird  closed  vessel  containing  small 
sand  filters,  through  which  it  passes  horizontalh'. 
.Means  are  provided  for  cleaning  tlie  filters  by  a 
revei-se  flow. — J.  H.  .T. 

Seuaije  or  the  like;    Aiiijaralns  fur  jnirifyimj . 

G.  \\".  Swinburne.  P^ast  Orange.  X.J..  .Vssignor  to 
Sterilisation  Co.  U.S.  Pat.  1.153.972.  .Sept.  21. 
1015.     Date  of  appl.,  Xov.  10.  1912. 

The  sewage  is  treated  in  a  tank  having  an  upper 
sedimentation  chamber  and  a  lower  reduction 
chamber,  in  communication  with  each  otlu'r. 
Tlie  sewage  enters  the  sedimentation  chamber  and 
leaves  by  a  weir  at  the  end  and  also  by  a  weir 
at  the  end  of  the  leduction  chamber.  The  two 
weii-s  are  on  a  level,  and  the  volume  of  sewage 
passing  through  eaili  chamlier  may  be  regulated 
by  altering  the  width  of  one  of  the  weirs.  The 
sludge  is  discharged  from  the  reduction  chamber 
independentlv  of  the  discharge  of  effluent  fi'om  the 
tank.— ,1.  II. '.T. 

!  Seiraye  disposal  <ipjjaratus.  G.  L.  Robinson  and  E. 
Ij.  Wagner.  Xew  York.  Assignors  to  The  Xcw 
York  Sewage  Disposal  Co.  U.S.  Pat.  1.154.120. 
Sept.  21.   1915.     Date  of  appl..  Mar.   11.   1015. 

The  sewage  enters  the  upper  part  of  a  vessel, 
which  acts  as  a  settling  tank,  and  is  provided  with 
inlet  and  outlet  iiipes  on  opposite  sides  at  about 
the  level  of  the  water  inside.  In  the  centre  of  the 
settling  tank  is  a  sludge  tank,  the  upjjer  end  of 
which  "is   at   a    somewhat    higlier    level    than    the 
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inlet  pipi-  of  tin-  upper  tank  and  lias  a  raised  edfje 
at  that  side  ;  it  is  much  deeiier  than  tlie  sottHn<r 
tank  and  lias  an  entiaiue  aliout  half-way  down 
on  the  side  of  the  inlet,  and  coinnuiiiiiatin^'  with 
the  settling  tank  by  a  sloped  lloor  on  that  side. 
The  deposit  ing  sewa>;e  solids  sink  down  this 
-loped  lloor  into  till'  siiidi,'!'  lank.      .1.  1!.  .1. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  :    ESSENTIAL  OILS. 

i'iiniphor  tnidf  (if  l-'oitn(t!«i.    I'haini.  .1..  Oet.  I!0.  191.5. 

Det.^ILs    as    to    the    exports     of     eannihor    from 
r-'ormosa  are  sliow  n  in  the  foUowiug  table: — 

1913.  1014. 

Lb.  lb. 

Unit«<l  States    3,597,273  3.477,959 

Japan 508.847  2,482,740 

Ocrmany 1.048.295  1.4B4.30O 

Unitod  Kingilnm  1, 229,047  703,052 

France 1,373,.5«1  (133,607 

India  —  72,091 

Aiiitria-niingiiO'   13,228  10,«J2 

Total    7,860,854         8.853,597 


The  total  prodiietion  of  eaiuphor  during-  litl  1  was 
ii.029.:i;>S  lb.,  to  whi<-li  must  he  added  a  miantity 
i-.'-nianiifaetuied  from  eamphor  oil  ;  about 
l.')'.I.S((.')  lb.  of  eamphof  (iilined,  le-manufaituied, 
and  ii-ude)  remained  in  stock  at  the  end  of  1!)14. 
Durint;  l!lll  about  :!I()0  aires  were  planted  with 
1  |.0S.s,|.")7  trees,  and  a  similar  area  is  ex|)ected 
to  be  planted  in  l!tl.").  The  area  of  <aniphor 
forests  at  jjresenl  is  about  lilflO  s(|uart!  inQes, 
inchidiiij;  a  few  new  iam|)lioi'  woods  discovered 
tlurinji  l!ll  1  :  of  this  total  neaily  HOO  s(|uare  miles 
are  as  yet  unworked.  Tlie  i-xport  of  camphor  oil 
declined  sliphtlv  in  iiuaiililv  and  value  during 
lill4.  1.77  I.  tU:!' lb.,  v.'ilucd  at  Clti.S.lL'O,  leaving 
the  island,  as  compared  with  l.,H42..') Ill  lb.,  valued 
at  t:l7-J.ll20.  in  liU.'i.  The  total  production  was 
7.ilSi)..")7  I  It).,  leavinsi  a  larj^c  margin  over  exports 
for  rc-nianufacture  of  eainplior.  At  the  end  of  the 
year  about  720. t!S7  lb.  of  camphor  oil  was  mx  hand. 


(iiiil    i>ri>i>i'rtieH    of 
Ainer.  .1.   I'harni., 


Opium  alkaloids  ;  livarHuiin 
Komc  ■ — — .  L.  E.  U'airen. 
191.-).    87,    1:59—1(51. 

Naimkink  forms  white,  silk\  needles  or  prisms, 
wliich  may  be  partially  cllloreseed.  It  is  slightly 
soluble  in  cold,  readily  in  hot  water  and  insoluble 
in  ether,  chloroform.  ))etroleum  ether,  or  benzene, 
but  soluble  in  a  warm  mixture  of  eipial  jjarts  of 
chloroform  and  isobutyl  nhoiiol.  The  lontent  of 
water  of  crystallisation  is  variable  depending 
on  the  method  of  preparation.  The  liydrated  base 
melts  at  170  and  the  anliyilrous  base  at  Ittir — 
16.T^  ("..  the  commercial  jiroduct  usually  melting 
somewhat  lower  owing  to  the  presence  of  the 
hydrochloride.  Narceine  is  the  only  opium 
alkaloid  wliich.  u  hen  O-OI  grm.  is  dissolved  in 
10  cv.  of  ver\  dilute  hydrochlcjric  acid,  gives 
(.V)  a  dark  l)lue  jnecipitate  when  shaken  with  a 
very  dilute  iodine  solution,  and  (n)  a  precipitate 
of  wliite  hair-like  crystals,  becoming  blue  on 
standing,  with  a  few  drops  of  potassium-zinc 
iodide  solution.  U-01  grm.  of  narceine  in  5  c.c.  of 
very  dilute  liydrochlorii-  acid  gives  an  orange-red 
coloration  with  1  c.c.  of  <hlorine  water,  followed 
by  excess  of  ammonia .  whilst  thebaine  under 
similar  conditions  gives  a  reddish-brown  colour. 
Nareotino  forms  colourless,  shining  rhombic 
prisms,  long  needles,  or  a  fine  crvstalline  powder, 
in.pt.    171"— 17f!    r.,    [a]p=— 207-3.-,^    in     chloro- 


form. It  is  insoluble  in  water  but  soluble  in 
ethei',  chloroform,  ethyl  acetate,  and  benzene. 
Xarcotine  is  distinguished  from  many  othei' 
I  alkaloids  by  giving,  when  niM  grm.  is  dissolved 
I  in  1(1  c.c.  of  very  dilute  h\ drochloric  aci<l,  (a) 
i  a  white  |)recii>itate  with  iiotassium  thioi'yanate 
sohition.  (1!)  a  white  resinous  |)reiipitate,  becoming 
gradu.illy  crystalline,  with  .i  few  drops  of  l(l"„ 
sodiiun  saliiylate  solution,  (c)  a  white  precipitate 
with  a  few  ili'ops  of  25 "„  sodium  a<(tate  solution, 
and  (D)  a  yellow  precipitate  with  ))roinine  w.ater, 
which  dissolves  on  lioiling  and  develops  a  fine 
rose  colour  on  gradually  adding  bromine  to  tiie 
l)oiling  solution.  Xarcotine  hydrochloride  forms 
a  wliite  crystalline  powder,  containing  not  less 
than  91  ■.">",,  of  narcotine.  |a]n  i;M,S°  in  aqueous 

solution;  it  gives  a  neutral  ai(neons  solution. 
PapaveriiK'  hydrochloride  is  distinguished  from  tlie 
salts  of  other  opium  alkaloids  by  (A)  the  formation 
of  a  lemon-yellow  precipitate  of  papaverine 
ferricyanide  when  a  few  drops  of  potassium 
ferricyanide  solution  are  added  to  001  grm. 
dissolved  in  10  c.c.  of  very  dilute  hydrochloric  acid. 
(B)  the  formation  of  short.  opar(ue  prisms  of  the 
acid  oxalate  when  a  hot  solution  of  01  grm.  and 
0-01  grm.  of  oxalic  acid  in  .">  c.c.  of  water  is  cooled 
and  agitated  for  some  tiiiK^.  (c)  the  formation  of  a 
pale  \-ellow.  amorphous  in'ecipitate  changing  to 
crystalline  lance-shaped  prisms  when  a  few  drojis 
of  platinic  chloride  are  adiled  to  001  grm.  in 
~>  c.c.  of  water,  and  (D)  by  tlie  test  d<'scribe<l  in  the 
follow  ing  abstract.  Thebaine  hydrochloride  ociuis 
in  lolourless  or  very  faintly  yellow.  rhombi<- 
prisms,  soluble  in  water  yielding  a  neutral  solution, 
and  very  soluble  in  chloroform;  fnln  r^ — l(i,S:!2" 
in  aqueous  solution.  It  is  distinguished  from  tlu' 
.salts  of  other  opium  alkaloids  by  giving  a  blooil- 
red  lolour.  changing  on  warming  to  orange  yellow 
and  eventually  to  olive  green,  when  0001  grm.  is 
dissolved  in  0-1  c.c.  of  sulphuric  acid,  whilst  it  is 
also  distinguished  from  many  opium  alkaloids 
by  giving  a  while,  voluminous  jirecipitate  of  the 
salicylate  when  a  few  drops  of  a  10 ",i  sohition 
of  sodium  salicvlate  are  addeil  to  0(i|  oini.  in  .">  c.c. 
of  water. — T.  f'. 


Pujtdicrint'  ;    Sew  cuhiiir  nin-Hoii  for .     L.   E. 

Warren.     .1.   .\mer.  ('hem.  Soc.    liM,->.    37,  2102 
—  2100. 

I'lcTKT  and  Kramers  have  shown  that  most  of  the 
colour  reactions  earlier  attributed  to  papaverine 
are  due  to  cryptopine  (se<^  this  ,).,  1910.  781), 
but  at  present  commercial  papaverine  and  its 
salts  contain  only  traces  of  the  latter.  I^apa\erin<> 
is  distinguished  from  the  other  more  important 
opium  alkaloids  by  the  very  sparing  solubility  of 
its  ferricyanide  in  water  and  by  the  deep  "rose 
colour  slowly  developed  when  tiie  alkaloid  is 
dissolved  in  sulphuric  acid  containing  a  little 
formaldehyde  (.Marquis'  reagent).  If  a  trace  of 
papaverine  ferricyanide  is  stirred  with  a  few 
drops  of  Marquis'  reagent  a  light  blue  colour  is 
protluced  at  once,  which  changes  after  a  few 
minutes  to  bluish  violet,  and  if  the  .solution 
remains  undisturljed  it  becomes  (-merald  green 
and  finally  dirty  brownish  yellow  or  nearly  colour- 
less. The  riaction  requires  about  ilO — 10  mills, 
for  completion.  .Vlinost  identical  colour  changes 
are  ob.scrved  when  an  intimate  mixture  of 
papaverine  and  potassium  ferricyanide  or  other 
oxidising  agent  such  as  cerium  oxide,  phosplio- 
molybdic  acid,  jiotassium  permanganate,  or 
selenious  acid,  is  treated  with  JIarquis'  reagent . 
Of  thirty-nine  alkaloids  tested  by  the  author, 
only  one  (an  unnamed  product  from  sanguinaria) 
gave  coloui-s  which  in  any  way  simulated  those 
produced  by  papaverine,  and  that  one  was  readily 
distinguished  from  the  latter  by  using  selenious 
acid  ill  the  test, — .T,  H.  T(, 
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"Lecithin";     Composition    of — —    together    with 
observations  on   the  distribzMon   of  i^hosphatides 
■in  the  tissues  and  methods  for  their  extraction  and 
purification.     TI.  Maclean.     Bioohem.  .T.,  1915, 
9,  3,')1— 377. 
When    phospliatide.s    are   extracted    from   tissues 
bv   means   of   alcohol  they   invarialily   contain  a 
large  amoimt  of  nitrogenous  impurity.     The  latter 
is  of  very  complex  composition  and  contains  sub- 
stances of  a  purine  nature  ;    it  is  ^'ery  difficult  to    i 
remove    the    impurity    by    any    of    the    ordinary 
methods    for    preparing    •'  lecithin."    and    many 
substances  described  as  new  products  are  smiply 
"  lecithin "    contaminated    with    this    substance. 
"  Lecithin  "  is  a  mixture  of  varying  proportions  of    i 
two  somewhat  similar  .substances,  one.  true  lecithm, 
having  the  whole  of  its  nitrogen  m  the  form  of 
choline  whilst  the  other,  kephalin.  does  not  contam 
choline  and  has  all  its  nitrogen  present  as  /i-amino- 
ethvl  alcohol.     True  lecithin  may  be   obtamed  as 
follows  •    Dried  egg-yolk  is  extracted  with  alcohol, 
the  alcoholic  extract  is  treated  with  an  excess  of 
cadmium     chloride     (dissolved     in     alcohol),     the    , 
precipitate  formed  is  collected,  washed  with  alcohol, 
and  then  ground  up  ^vith  about  15  tmies  its  volume 
of  ether  containing  a  trace  of  alcohol.  The  emulsion 
is    centrifuged,    the    deposit    washed    -ivith    ether, 
dried     and    decomposed   by   boiling   with   alcohol 
and  ammonium  carbonate.     The  alcoholic  solution 
is    then    concentrated,    the    residue    treated    \«th 
ether    an  excess  of  acetone  added,  the  resulting 
precipitate    emiUsified    with    water,    and    treated 
by  the  usual  process  for  the  purification  of  lecithin. 
The   product   is   now   dissolved   in   alcohol,   again 
precipitated  with  cadmium  chloride,  and  the  double    j 
compound  recrvstaUised  from  a  mixture  consLstmg    | 
of  ethvl  acetate.  2,  and  80%  alcohol,  1  part.     By 
far  the   greater  part   of   the   tissue   phosphatides 
consists  of  the  so-caUed  "  lecithin  "  together  uath 
some  kephalin  ;   cuorin  appears  to  be  present  only 
in  small  amount  and  from  many  tissues  only  a 
trace  of  sphingomyelin  can  be  obtained.    Kephalin, 
like    true   lecithin,    is    precipitated    by    cadmium 
cWoride  in  alcoholic  solution,   but  the    resulting 
compound    is    soluble    in    ether. — W.  P.  S. 

I'urine  bases,  including  uric  acid  ;    Xephelometric 

determination  of in  urine  and  blood.     S.  b. 

Graves  and  P.  A.  Kober.    J.  Amer.  Chem.  Soc, 
1915,  37,  21o0— 2147. 
Xanthine,  hypoxanthine,  guanine,  adenine,  and 
uric  acid  are  precipitated  quantitatively  from  very 
dilute  solutions  {00002  "„)  by  means  of  an  ammon- 
iacal  silver  nitrate  solution  containing  ammomum 
chloride.     To  prevent  flocculatiou  of  the  precipi- 
tate   before    the    nephelometric    reading,   a   clear 
solution  of   white    of   egg   is   added    to   act   as   a 
protective  colloid.     The  quantity  of  thLS  albumin 
solution  required   varies   according  ta  the   purine 
compounds  present,  and  where  doubt  exists  several 
tests   are   required   with   different   quantities.     In 
estimating  uric  acid  when  mixed  with  other  purine 
compounds,    the    latter   are    determined    nephelo- 
metrically  first  with  and  then  without  the  uric  acid. 
Bv  means  of  a  suspension  of  manganese  dioxide  in 
an   alkaline    instead    of    an   acid    liquid    (as   used 
hitherto),  the  uric  acid  can  be  completely  oxidised 
in    1.— 3    mills,    whilst    the    piu'ine    bases    remain 
practically  unattacked.     In  the  application  of  this 
method  to  the  determination  of  uric  acid  and  purine 
bases    in   urine,   the   purine    compounds    are    first 
completely  precipitated  by  the  amnioniacal  silver 
nitrate   reagent,   then  separated   from   the  liquid 
by  centrifuging,  and  redissolved  in  dilute  hydro- 
chloric acid,  the  salts  of  the  urine  being  thereby 
eliminated.     Part  of  the  solution  is  used  directly 
for  the  nephelometric  determination  of  the  total 
purine   compounds.     Another   part  is   first   made 
alkaline  with  lithium  carbonate  solution  saturated 


with  hydrogen  sulpliide  (which  precipitates  the 
silver  as  sulphide),  and  then  treated  with  man- 
ganese dioxide  to  oxidise  the  uric  acid  ;  after 
filtration  the  solution  contains  no  trace  of  sulphide, 
owing  to  the  excess  of  manganese  dioxide  em- 
ployed, and  it  is  then  ready  for  the  nephelometric 
determination  of  the  purine  bases.  The  method 
is  said  to  be  expeditious  and  the  results  fairly 
accurate.  It  appears  to  be  applicable  to  the  analysis 
of  blood  after  the  proteins  have  been  removed  with 
Greenwald's  reagent  (trichloroacetic  acid)  and  the 
calcium    with    ammonium    oxalate. — J.  H.  Tj. 

.Siceet-tastitty  drugs  [Eupatorium   rebaudianum  and 

liquorice];    Tiro .     R.  Kobert.     Ber.  dents. 

Pharm.    Ges.,    1915,     25,     102—185.      (See    also 
this  J.,  1911,  937.) 

The  sweet  principle,  cupatorin,  ('j^HvoOai.  which 
occurs  principally  in  the  leaves  of  the  Paraguayan 
plant  Eupatorium  rebaudianum.  Bertoni,  is  a 
neutral  crystalline  glucoside.  It  foams  strongly 
in  aqueous  solution,  and  by  itshaemoh-tic  action  on 
blood  corpuscles  is  shown  to  be  a  saponin.  Re- 
garded as  (CjiHjiO.oJj-fH.O,  it  conforms  in  com- 
josition  to  the  author's  general  saponin  formula 
Cnll^n-sOi,,.  An  acid  saponin,  rebaudin,  isolated 
from  the  same  plant,  has  no  sweet  taste.  Liquorice 
root  contains  two  saponins,  the  acid  glycjTrhizin, 
and  a  newly-discovered  neutral  saponin.  Neither 
saponin  has  itself  any  haemolytic  action,  but  by 
partial  hydrolysis  sapogenins  were  generated  which 
showed  strong  solvent  action  on  lilood  corpuscles. 
Similar  hydrolysis  occurs  in  the  animal  organism, 
.and  for  these  and  other  reasons  both  glycyrrhizin 
and  the  neutral  substance  are  to  be  regarded  as 
saponins,  although  they  do  not  conform  to  the 
general  saponin  formula.  The  same  two  substances 
were  also  found  in  the  bark  and  juice  of  the 
liciuorice.  The  author  strongly  recommends 
glycyrrhizin  preparations  for  sweetening  purposes 
for  jams,  fruit  juices,  and  drinks,  and  as  a  substitute 
for  saccharin  in  diabetic  diet. — G.  F.  M. 

Ouanidine ;     Metallic   derivatives    and   constitution 

of .   H.  Krall.   Chem.  Soc.  Trans..  1915.  107, 

1396—1405. 

It  is  suggested  that  guanidine  in  solution  as  the 
free  base  is  a  tautomeric  mixture  of  two  isomerides. 


NH,.c<r^:«' 


and    NH:C/^'|^" 


In  accordance  with  this  theory,  guanidine  never 
acts  as  a  diacidic  base  nor  as  a  diamine  compound 
with  nitrous  acid,  yields  no  urea  when  boiled  in 
aqueous  solution,  and  when  heated  with   1   or  2 
j    mols.   of   potassium  ethoxide  forms  mono-  or  di- 
i    potassium  cyanamide.     Guanidine  gives  three  silver 
derivatives,   a   mono-derivative,   white    and    non- 
explosive  ;     a    di-derivative    grey    or    black    and 
I    highly    explosive  ;     and    a    yellow,    non-explosive 
!   derivative,  probably  a  molecular  compound  of  the 
;    first   two.     Guanidine   also   gives   a   well-defined, 
stable,  green  copper  compound,  CH3N3CU,  and  an 
unstable  deep-blue  crystalline  copper  compound  of 
unknown  composition. — T.  0. 

Citrus  oils  and  extracts  ;    Determination  of  colatile 

esters  in .     A.  R.  Albright  and  C.  O.  Young. 

j        J.  Amer.  t'lieni.  .Soc,  1915,^37,  2382—2387. 

The  terpone  fraction  is  flr.st  removed  by  distillation 
in  vacuo.  A  triple-bulbed  Ladenburg  flask  con- 
taining 100  grms.  of  lemon  oil,  and  connected  with 

;  a  pump  producing  a  vacuum  of  2 — 5  mm.,  is  sus- 
])endpci  in  a  hemispherical  iron  air-bath  heated  b>- 
a  flame  of  such  size  that  distillation  proceeds  at 

1  the  rate  of  18 — 20  drops  or  less  per  miu.  No 
further  adjustment  of  the  flame  is  made  during  the 
process.     When  distillation  has  ceased  the  residue 
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is  ilistilled  in  steam  so  that  200  c.c.  of  ilistillato  is 
obtained  in  not  loss  than  'M  — 15  mins.  :  the  liquid 
in  tho  flask  is  luaintainfd  at  approxhnately  con- 
slant  vohmn-  liy  moans  of  a  small  tlainc.  Tlio 
stoain  distillato  is  troatod  with  a  ronoontratod 
solution  of  tlio  tliooiotical  i|nanlily  or  an  oxcoss  of 
semioarhazido  hydnicldorido  (caloulatoil  from  the 
aldohvdo  oontont  of  tlio  oil.  v>roviouslv  found  by 
Hiltnor's  method  :  see  this  J..  Ulld.  i'Tl')  and  an 
eqnivalont  amount  of  sodium  arotato  oi-ystals. 
It  is  next  shaki'ii  round  for  a  few  nunules  with 
100  e.e.  of  'J.'>"„  alcohol  and  allowed  to  stand  for 
10 — 15  mins.  or  longor.  then  noutralisod  (to 
phonolphthalein).  and  boiled  under  a  ictliix  con- 
denser with  .">0  i-.c.  of  .Y  :.'  alcoholic  jwitassium 
hydroxide  for  2  hours,  cooled  at  <inie  to  the 
ordinary  ti-mpi-rature.  and  titrated  .\itli  .V/2 
hydrochli>ric  acid.  A  much  larger  amoiint  of 
pheiiolphthalein  must  be  useil  than  in  or<iinary 
titrations.  The  number  of  r.r.  of  .V  2  alkali  con- 
sumetl.  iiudtipliod  by  oo'J.s  and  by  an  empirical 
factor  (12S).  gives  the  percentage  of  saponifiable 
matter  pre.sent  in  the  oil.  calculated  as  linalyl 
acetate.  In  the  case  of  lemon  extracts.  400  grms. 
is  dixtilleil  slowly  from  an  ordinary  ^\■urtz  flask. 
and  when  its  volume  has  been  reduied  to  ."lO — 7.") 
c.c,  steatn  is  passe<l  through  until  no  more  volatile 
oil  pa!?.ses  over.  The  combine<i  distillates  are 
treated  exactly  as  the  steam  distillate  from  lemon 
oils  (see  above),  the  necessary  amount  of  semi- 
carbazide  being  calculated  from  the  citral  value 
(1  grin,  of  citral  requires  about  0-75  grm.  of  semi- 
carbazide  hydrochloride).  In  experiments  on  the 
saponifi<-ation  of  pure  linalyl  acetate  under  the 
conditions  prescribed,  the  amount  of  alkali  reciuired 
ranged  from  770  to  SO-:?";,  of  that  calculated  ; 
hence  the  empirical  factor.  1  2S.  mentioned  above. 

—J.  II.  I.. 

Lavender  oil  :    SolubilHi/  i>j .     I'erf.  and   Kss. 

Oil   Rec.    1015.   6,  3U. 

TlIK  solubility  test  for  lavender  oil  was  originally 
intended  to  deteit  addition  of  turpentine,  but  this 
form  of  adulteration  is  no  longer  practised,  and 
the  purity  of  thi'  oil  cannot  now  be  judged  by  its 
solubility  in  70",,  alcohol.  Two  samples  of 
lOnglish  oil.  steam  distilled  in  in<idern  plant,  both 
formed  cloudy  mixtures  with  70  "„  alcohol.  Steam 
distilled  oils  arc  generally  less  soluble  than  those 
distilled  with  boiling  water  over  an  open  fire, 
owing  to  their  higher  content  of  lloral  wax.  The 
oil  becomes  more  soluble  on  keeping  ;  for  ex- 
ample, an  oil  which  when  first  distilled  was  soluble 
in  ti-5  to  7  vols,  of  70",,  alcohol,  was  found  after 
about  (S  months  to  be  .soluble  in  I  vols. 

Oils  front  Acorua  ralatnus  L.  ;  Chemical  uiul 
pli  i/.ticfil  iiroperiies  of— — .  G.  A.  Hussell. 
.I.Amer.  ('hem.  .Soc.,  1915,  37,  23H7— 2;!<U. 

The  fresli  aerial  parts,  air-dried  rlnzomes.  and  air- 
dried  roots  of  Acorun  ralatnus,  I...  cultivated  on 
upland  soil  at  .Madison.  Wis.,  vielded  respectivelv 
0123,0()30.  and  2-50  "o  <>f  <>il  on  steam  distillation. 
I'lants  grown  in  their  natural  habitat  yield  larger 
quantities.  The  chemical  ami  physical  characters 
of  the  oils  were  compared  wit  h  those  of  oils  obtained 
from  rhizomes  from  other  .sr)urces.  The  following 
constants  refer  to  the  tlu'Ce  oils  in  the  order  given 
above  :— sp.gr.  at  23  C.  00.509.  0-9517.  U  9491  : 
(n]D  at  23  C.  -i-12•2^  121-7\  +18-7  :  /id  at 
23' C.  1-5035.  1-4990,  1-5005;  ester  value.  12-0. 
15  5,23-7;  acetylation  value.  5305.  .38-40.42-10. 
The  freshly  distilled  oils  contained  no  free  acids  ; 
t)lder  specimens  from  other  sources  gave  acid 
values  of  H-15  and  5-75  »nd  e.ster  values  of  55-3 
and  42-5.  Qualitative  tests  indicated  the  absence 
of  phenols  and  the  presence  of  aldehydes  in  all  the 
oils.  The  oil  from  the  rhizomes  was  much  more 
solHble  in  alcohol  than  the  others,  being  uiiscible 


in  all  proportions  with  70",,  and  90",,  alcohol  ;  it 
was  therefore  probably  jxiorer  in  terpenes  and 
sesquiterpenes  and  riclu-r  in  oxygenated  com- 
pounds. Kracliiuiation  of  the  sai)onified  oils  in- 
dicat<'d  considt'rable  dilfeienc<'S  in  composition 
between  the  oils  from  ililTerent   parts  of  the  plant. 

-.r.  11.  L. 

/taUinii   iii    I'l-ru.      I'erf.   and    Kss.    Oil    Kee..    1915. 
6,  311. 

H.M.sA.M  of  I'eru  usually  contains  30  to  l(l"u  of 
crystallisable  balsamic  acids  (cinnamic  and  benzoic- 
I  acids),  determined  by  the  method  previouslv 
applied  to  storax  (sei-  this  .1..  1911.  .S32.  S:!:!). 
This  determination  niay  lie  used  to  sup|>lement  the 
cinnanu-in  test  described  In  the  British  I'liarma- 
copa,'ia.  Oni'  sample  of  the  lialsam.  which  con- 
tained less  than  55"^  of  <-innamein  (H.l*.  minimum 
56",,),  yielded  only  23-8",,  of  balsamic  acids,  and 
the  spirituous  solution  was  deficient  in  the  char- 
acteristic iiilour.  though  no  ailullernni  could  be 
detected. 

Alfoliols  ;    Oj-itlitlioii   of ill  jircsencc  (if  ferrous 

o.ridi'  or  ferrous  soils.  A.  (i.  r)orosche\  ski  and 
A.  .J.  Bardt.  J.  Kuss.  I'hvs.  Chem.  ,So(-..  1914. 
46,  754-785.  J.  rii(>m.  Soc,  1915.  108,  ii.. 
331—332. 

Mktiiyl,  ethyl,  propyl,  ii-  and  iso-bulyl.  and  i.sii- 
ainyl  alcohols  are  oxidised  by  potassium  per- 
manganate or  liydrogen  peroxide  in  jiresence  of 
ferrous  salts  :  ferric  ami  manganous  salts  ar,-  with- 
out catalytic-  elTect  on  the  oxidation,  \\hen  ferrous 
sulphate  is  present,  pernumganate  .oxidises  ethyl 
alcohol,  in  dilute  solution,  almost  exclusively  to  the 
aldehyde,  but  in  i)re.sence  of  ferrous  oxalate  the 
oxidation  proceeds  further,  part  of  the  aldehyde 
being  transformed  into  acetic  acid  ;  these  oxidations 
proceed  .m)  regularlv  that  the  lotu'se  of  the  reaction 
may  be  investigated  quaiditatively.  Hydrogen 
peroxide  acts  still  more  energetically  on  (^thyl 
akohol  in  presence  of  ferrous  sulphate  or 
oxalate,  oxidising  it  to  a  mixture  of  acetaldehyde 
and  ai-etic  acid,  the  aldehyde  predominating  with 
the  former,  and  the  acid  with  the  latter  catalyst  : 
these  oxidations  serve  as  striking  lecture  experi- 
ments, decolorised  magenta  lieing  used  as  indicator. 
Ferric  salts  do  not  increase  the  oxidising  [lowei- 
of  charcoal,  but  addition  of  a  ferrous  salt  to  a 
solution  of  alcohol  containing  charcoal  results 
in  considerable  increase  in  the  amount  of  aldehyde 
formed.  This  was  found  to  be  the  case  with 
thirteen  dilT(-rent  forms  of  charcoal  obtaincil  from 
wood  or  sugar,  or  of  animal  origin.  The  oxidising 
properties  of  charcoal  are  destroyed  by  either  the 
removal  of  the  adsoi-bed  oxygen  or  the  oxidation 
of  the  ferrcjus  compounds  present. 

Biniiri/   iiiij-tures  ;     Theniuil  analysis  of .      K. 

Baud.     Bull.  Soc.  ('him..  1915,  17,  329—345. 

Thi-:  mixing  of  two  liquids  gives  rise  either  to 
evolution  or  absorption  of  heat,  the  proportions  of 
the  constitueids  being  in  some  cases  a  determining 
factor.  Purely  )diysical  mixtures,  such  as  are 
prf)du(-ed  when  one  of  the  constituents  is  a  satia-ateil 
or  cyi-lic  hydrocarbon,  are  always  accompanieil  by 
absorption  of  heat,  and  they  obey,  within  the 
linuts  of  experimental  error  the  equation  AC£  ~ 
Kx(l — x).  where  x  and  1  x  are  the  number  of 
mols.  of  each  constitueid  respectively,  and  Aq 
the  heat  change  involved  on  mixing.  In  these 
cases  it  is  po.ssible  to  predict  approxinjately  the 
mutual  solubility  of  the  constit\ients  in  the  .solid 
state.  .Mixtures  in  which  such  .substances  as 
aromatic  or  unsaturated  hydrocarbons  are  in- 
volved do  not  obey  the  above  ride.  In  jiormal 
cases  heat  is  evolved,  indicating  chemical  action, 
as  for  example  in  the  case  of  chloroform  and 
benzene,  which  in  presence  of  a  catalyst  actually 
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give  a  substitution  reaction,  hi  other  cases  heat 
is  evolved  witli  certain  proportions  of  the  con- 
stituents and  ahsorhed  Avith  other  proportions, 
indicatins:  the  superposition  of  two  phenomena, 
.me  exothermic  (hie  to  forniatinn  of  a  conipound. 
and  tlie  othei'  cndothennic  liue  to  the  piiysieal 
mixture  or  possibly  also  to  dcpolymerisation. 
.Such  cases  are.  for  examph^.  those  of  niixtures  of 
i-lhyleiie  dihroinidi'  with  benzene  homolorfues.  an 
atxsorption  of  heat  lieing  observed  with  mixtures 
poor  in  hydrocarbon  where  chemical  cimdiination 
is  at  a  minimum  and  tlepolymerisation  a  maximum. 
IJromo-derivativcs  show  a  irrealer  evolution  of 
heat  than  the  corresponding:  ihloro-compounds 
when  mixed  with  the  same  hyiirocarlion.  and  it  is 
likewise  the  bromo-derivatives  whicli  react  more 
energetically  in  presence  of  a  catalyst  to  give  a 
substitution  derivative  of  the  hydrocarl)on  (Friedel 
.md  Crafts'  reaction).  A  comparison  of  the 
observed  heat  of  mixing  with  that  given  by  the 
above  equation  can  therefore  give  useful  indi.-ations 
on  chemical  phenomena  wliich  are  not  always 
indicated  li\  t  h(>  curves  of  incipiiMit  crvstallisation. 

-  G.  F.  .\I. 

Liquor  ferri  sesqiiUMorall  [ferric  chloride  solutwiil  ; 

Detrrtnhiatinn  of  o.r>/chloride  and  free  acid  in . 

G.  Komijn.    Ber.  dents.  Fharni.  Ge.s..  1915.  25, 
142—14.5. 

True  following  improx  ement  of  the  raethocis  of 
the  Dutch  and  German  Pharmacopreias  is  .suggested 
for  the  examination  of  Liquor  fcrri  scsqi<iclilornli 
for  acitlity  or  alkalinity  :  2  c.c.  of  the  .solution  is 
mixed  with  5(1  c.c.  of  a  solution  of  iiipric  chloride 
and  sohilile  starch  (0  (II  grni.  CuCl,  and  Oii)  grni. 
starch)  and  5  c..-.  of  .VI  thiosulphale  solution. 
The  mixt  ure  rapidly  becomes  coloiuless  and.  if  acid, 
is  titrated  witli  .V  10  sodium  hydroxide  using 
methyl  orange-met hylene  liliie  solution  as  indi- 
cator, which  in  acid  solution  is  purple  and  in 
alkaline  solution  green.  It,  on  the  other  hand,  the 
mixture  is  alkaline  it  Ls  best  to  add  previously 
a  known  small  quantity,  say  1  c.c..  of  J\'/10 
h\-drocliloiic  acid  and  proceed  with  the  titration 
from  acid  to  alkaline  as  before,  since  in  this  direc- 
tion the  colour  change  Ls  more  readily  jjerceived. 
Tested  in  this  way  a  limit  of  acidity  corresponding 
to  1-2  c.c.  .V/10  sodium  hydroxide,  and  a  limit  of 
alkalinity  not  greater  than  would  lie  neutralised  by 
1  c.c.  of  A'/IO  hydrochloric  acid  is  suggested  for  the 
pharmaceutical   preparation. — G.  F.  if. 

l-:.riiii\hiiitioii  (if  chdtilmooiira  nil.     Chattopadln  av. 
Soc  XII. 

I '.STENTS. 
Hi/droi/fiiolioi)    [mill    reduction]:     ('iiluli/lii-    uulliod 

of .     .V.   Brochet.     Second   Addition,  dated 

Xov.  19.  1913.  to  Fr.  Pat.  4.5.S.0:J:S.  Julv  27.  1912 
(this  .1..  19i:5.  1031.  and  19M.  l.s). 

TiTK  method  of  hydrogenation  descrilied  in  the 
principal  patent  is  modified  by  the  .substitution 
of  vigorous  shaking  for  the  high  pressure.  10 — 15 
kilos,  persq.  cm.,  first  recoinmended.  Thi'  method 
is  applicable  generally  to  compounds  con- 
taining acetylenic  or  ethylenic  bonds  and  to 
some  easily  reduced  substances  such  as  indigo. 
Iietails  are  given  for  the  reduction  of  .sodium 
cinnamate  to  phenyl-propionate,  using  i<educed 
nickel  as  the  catalyst  and  hydrogen  for  reducing, 
and  for  the  preparation  of  indigo-white  by  reduction 
of   indigo    both    bv   hvdrogen   and   by   water-gas. 

■— B.  V.  S. 

Methiine  ;    Chlorimtiion  of 

Pat.  174,711.  .Tulv  (5.   1914. 
.July  7.  19i;}. 

Mrtiunk    is    chloiinat 


\'.  Weickel.     Fr. 
I'nder  Int.  Conv., 


I     without     separation    of 


carbon  by  heating  to  a  temperature  not  above 
400=  C.  a  mixture  of  excess  of  methane  (e.g.,  10 
:  vols.)  with  chlorine  {1  vol.),  for  about  ten  seconds. 
Porous  catalysts,  such  as  animal  charcoal,  assist 
the  reaction,  and  reduce  the  temperature  necessary 
to  about  35(1-  ('.  \e.ssels  of  quartz,  porcelain, 
eartlienware,  or  glatss  reduce  the  tendency  towards 
separation  of  carbon  and  allow  moLst  gase.s  to 
lie  used.  The  products  of  the  reaction  are  chiefly 
methyl  chloride,  hydrochloric  acid,  and  the  exee.ss 
of  methane.  'I'he  li\  drochloric  acid  is  removed 
by  absorption  in  waiev,  and  the  methyl  <hloiide 
is  separated  from  the  methane  either  by  .solidifying 
it  at  — 120-  I',  and  atmospheric  pressure,  or  better 
liy  liciuefying  it  at  — .S0~  ('.  and  10-5  .atmospheres 
pressure,  or  at  — 30-  V.  and  105  atmospheres 
pressure.  The  liquid  contain'^  any  of  the  more 
liighh  chlorinaterl  derivatives  formed  in  the 
reaction,  which  may  be  separated  from  the  methyl 
.hloride    by    fractional    di-tillation. — F.  Sp. 

Alktili-l,-etonc.i  :    Production  of ,  with  a  ricw  to 

the  preparation  of  alcohul.i.  Farbenfabr.  vorm.  F. 
Bayer  und  Co.  Fr.  Pat.  474.745.  Julv  (!,  19M. 
I'nder  Int.  Conv..  .lulv  21.  .Vug.  7.  Sept.  S. 
Xov.  21.  2.S.  and  2il.  and  Dec.  10.  1913,  .and 
.Tan.  2.S  and  ilar.  23.  lltll. 

Alk.vli-ketonks  are  produced  by  acting  on  the 
ketone.s  with  the  alkali  metals  or  their  amides  at  .a 
(emperatnre  below  Of.  For  example,  acetone- 
.sodium  CH,.C(()Xa)  :  Cilj  Ls  produced  by  adding 
5S  parts  of  anhydrous  acetone  to  40  parts  of  sodium 
amide  in  (iOO  parts  of  .anhydrous  ether,  the  tem- 
perature being  maintained  at — 15  to  ^20  0. ;  it  is 
a  colourless  crystalline  powder.  The  .alkali- 
ketones  react  w  ith  acetylene  and  similar  compounds 
to  form  alcohols.  The  process  may  be  varied  by 
carrying  out  the  reaction  in  one  oiieration;  for 
example,  acetone-.sodium.  or  a  mixture  of  acetone 
with  sodium  or  sodium  amide  or  sodium  ethoxide. 
reacts  with  acetylene,  and  acetone  reacts  with 
sodium  acetvlene.  XallC,  or  with  sodium  carbide, 
to  form  3-methyl-butinol  (CIl3),,.C{OH)0  !  CH, 
which  l)V  reduction  gives  3-methvl-butenol 
(CH:,)o.C(OH).CH  :  Cllj.  .Similarly  3-methyl-pen- 
tinol  and  3-methyl-pentenol  are  obtained  from 
ethyl-methyl-ketone,  et<'. — B.  V.  S. 

-Icm/   (inlii/dri'lcs  f    Prorc.fs  /«/•   the   preparation  of 

ori/(inic ,  and  of  corrcsiiondinq  nen^  industrial 

/irodneta  and  their  technical  applications.  G. 
Boiteau.    Fr.  Pat.  174,828,  Dec.  29,  1913. 

Acetylexe  is  used  as  a  dehydrating  agent  for 
the  preparation  of  organic  anhydrides  from  the 
corresponding  carboxylic  acids  in  presence  of  a 
catalyst  such  as  a  mercury  salt,  a  small  quantity- 
of  an  oxidising  agent  such  as  potassium  bichromate 
Ijeing  also  added  at  the  beginning  of  the  reaction. 
When  acetic  acid  is  treated  Ity  this  method  acetic 
anhydride  and  ethylidene  diacetate  are  produced. 
The  mixture  can  be  used  as  a  solvent,  more  par- 
ticularly for  cellulose  acetate  and  other  cellulose 
comjwunds.  or  it  can  be  separated  into  acetic 
anhvdride  and  acetaldehvde  bv  fractional  distilla- 
tion.— B.  V.  .S. 

Alkumines,  alkamine  esters,  and  salts  thereof,  and 
process  of  producing  same.  A.  B.  DavLs.  Indiana- 
polis, Ind.,  U.S.A.  Eug.  Pat.  17.085.  Julv  I.h. 
1914. 

See  U.S.  Pats.  1,150.251  .-uid  I.15((.5SU  of  1915: 
this  J..  1915.  9,S2.  983. 

Alkantinc  esters  and  proci.^^.i  of  pnnlueinq  same. 
A.  B.  DavLs,  Indianapolis,  Ind.,  U..S..V.  Rng. 
Pat.  17,080,  July  18,  1914. 

See  U.S.  Pats.  1,150.252  and  1.150.253  of  1915; 
this  J.,  1915,  982, 


Vol.  XXXIV.,  .No.  21.] 


Cl.  \.\I.— PHuTOCiKAl'HU    .\l.\  I'KlM.M.s  AM)  I'KOCE.SSKS. 


iin 


Polylij/drovohliiriiic.  IC.  llii;;.  tiivn/.ucli,  Ciorinany. 
.V"wij;iior  tu  Tin-  ilul1'iiiaiiii-l..;i  lUx-hc  Clu'iniial 
Woik.-i.  New  Volk.  I.S.  Pal.  I.I,-,1.;!I  I.  Sci.t.  Jl. 
Mil.").     Kalo  of  appl..  .May  L'-J.   liUI. 

.S|:k  Ci.T.   I'at.  L'T!),!!!!!!  •,(    HH:;  ;    llii>  .1.,    1!P|.').    I.'>-J. 


Mtiinijticltirv  ofelhi/l  atcoliol  from  moiiohinlin.i  i/  miilx. 
Ihcir  gtiUx,  iittthio-drrirolirrs  or  nmiilix.  Vv.  I'a(. 
I7l,:itil.      .s<r    X'Vni. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

/.  Till  riiliiciiiii  iiiiirir  III  jilii'liiiiriiiiliii-  iliiulnjivrx 
iin  Diioniiriil  hji  lliiir  sinijlr  iiiilriiliiils.  II.  I'lir 
liytlrotini  iiohiilicls  ni  goiliinii  lii/ilro.riilf  .soliiliuiix 
mill  till  ilifiHiiridliiiii  ruiisloiil  nl  irotir.  111.  The 
lii/ilrvlysin  <>j  snilhiiii  nirlnuiolf  in  soliilioii.  IV. 
Tlir  rrorlinii  biliririi  iill;iiliii  nnil  niilnl  mill  lii/ilro- 
iliiiiiviif  hi  iihiiliiiiriijiliir  ilriilijiwrs.  I'".  ('.  Krary 
ami  A.  II.  Nii-t/..  .1.  Aiiht.  t'licin.  Sue. 
lUir,,   37,  2:J4li~227".i. 

1.  Till-:  .siinrli-  jioli'iiti.il  i>f  a  (livclopiT  \aiiis  cdii- 
."iili'iiiI'lN  fof  some  liiiii'  al'ti'i-  roiiiiucuriii};  olisiT- 
vatiuns.  'I'lic  autlnir.s  lia\r  cxaiiiiucil  llic  ilTcct  of 
\aiious  (listiirliii\j;  factors.  mm-Ii  .is  Imlililiiij,'  air 
ami  nilrogfii  lliroUi;li  tin-  lii|ui(l.  ami  sliow  tliat 
llicsi-  variations  an:  imTih  incidental  to  obtain- 
ing; ciinilibriinn  of  potential.  Tin'  |)iesem'e  of 
oxy^ren  consiileralilj  delays  tln'  attainment  of 
e(|iiilil>rinni.  so  a  special  appaiatus  was  constructed 
for  i>rodncini;  developer  fric  from  o\yj;cMi  an<l 
I  rausferrinu'  it  tot  lie  cell  foi-  det  erminin^'  t  lie  sini^ile 
potential.  \\itl\  tins  precaution  eqnililiriiim  was 
reai'lu'il  only  very  slowly,  dne  to  tlii'  slow  rate  of 
ilitTnsion  of  hydroijen  throuiili  the  li<|ui(l  and  from 
t  he  liquid  to  (In-  <-lectiode.  and  also  to  a  "'  reaction- 
resistance  "  of  the  dexeloper:  aliout  a  week  wa.s 
sidlicient  for  an  amidol  developer,  imt  at  least 
:i  months  was  ri'ipiired  for  (|uinol.  .sinjile  poten- 
tials, determined  in  this  wax.  are  ilependent  upon 
the  alkalinity  of  the  .solution  and  ii))on  the  partial 
hydrogen  pre^ureof  the  de\  clojierat  the  elect  rode  ; 
the  lalti'r  only  is  considered  as  l><>in^r  a  measure  of 
Ihe  reducing;  power  of  the  tieveloper.  In  order  to 
eliminate  the  alkalinity  faitor  the  liydrof;en 
potential  was  determined,  i.e..  the  potential  in  the 
sann'  developer  of  a  platiniseil  electi-ode.  saturated 
with  hydrogen  at  atmosphi'rii-  pressure;  if  K,, 
he  the  iiydrogeli  potential,  Kj-  the  single  potential, 
('  and  ('•  the  corresponding  hydrogen  pressures 
and  T  tlie  temperature,  then 

K-K,,— Ej:=0-0001}>s:i  T  log  t'/X'"^ 
D-tlO.-jWJ  log  I  '(''.  at  •>:,'.  if  ('  _.  1. 

Krom  this  tiie  hyilrogen  i)ressure  of  the  dexcloper 
is  calculated.  'I'hi'  alkalinit  y  of  the  quinol  solution 
is  not  atTected  liy  oxi<lation.  The  following  tahle 
shows  the  potentials  for  four  de\elo]iers.  and  the 
calculated  hydi-ogeii  pressures  :  in  the  last  column 
these  ale  I'edueed  to  quinol  I  and  these  figures 
are  taken  as  a  measure  of  the  reducing  power  : — 
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tVmipari.sons  with  figures  ohlained  hy  .i  illlTerent 
method  hy  Sheppard  and  Mees.  and  also  with  the 
known      di\  elopiii'.;      |)o\vers      of      the      different 


developers,  indicate  that    the  results  arc  "  photo- 
graphically reasmialile." 

II.  Vsing  the  potential  met  hod  as  in  the  previous 
papi'r,  an<l  comhining  the  i<'sults  with  known 
values  for  the  conductivity  of  .sodium  hydroxide 
solutions,  a  \alu(^  k„,  l-7t):  lIPii  is  olitained  for 
the  ioni.sation  constant  of  water  in  inescnce  of 
sodium  hydroxide.  Hy  the  ;iid  of  this  constant, 
or  liy  the  use  of  a  inrve  constructiMl  from  the 
results  olitained.  it  is  po.ssihle  to  c;dculate  the 
dilution  of  a  sodium  hydroxide  solution  from  the 
hydrogen  potential.  The  method  was  tested 
analx  1  icallx    and   fouiul  to  he  accurate  to  tl-li",,. 

III.  The  hydrogen  potential  of  a  specially  i'"" 
])ared  sodium  carli(Miate  solution  was  determined 
and  from  this,  hy  lonsideration  of  the  .sodium 
hydroxide  loncentration  curve  given  in  tlii' 
pre\  ions  paper  and  the  <urve  showing  the  dissocia- 
tion of  sodium  carlionate.  olitained  from  data  of 
K<ihlraus<h.  and  .lones  and  West,  the  degree  <if 
dis.sociation  of  the  sodium  hyilroxide  pie.se i it  in  t  he 
.sculium  larlionati'  solution  was  olitained.  l''roiii 
this  value  the  hydrolysis  constant  of  the  sodiuni 
carbonate  solution  could  lie  determined.  Con- 
sideration of  the  limiting  value  of  this  constant 
showetl   the   necessity   for  taking   the    lignre    kuj 

I -71)      llPi*  for   water   in   the    presence   of   .sodium 
hydroxide  as  determined  in  the  ])revious  pajK'r. 

1\'.  Addition  of  (puiiol  to  a  solution  ol  sodium 
carbonate  and  sodium  sulphite  causes  a  change  in 
the  hydrogen  potential  of  the  solutimi.  which  is 
explained  by  ass\iming  combination  between  the 
alkali  antl  the  ijuiiiol.  The  sodium  hydroxide 
concentration  curve  and  the  hydrolysis  I'ouslanI 
for  .sodium  carbonate  di'scr'ibed  in  tlx'  twd  pri'\  ions 
papers  give  ilata  for  calculating,  fi'om  this  ch.-ingi' 
of  potential,  the  amount  of  alkali  used  \ip  in  coui- 
liinatioii  with  the  reducer.  l<'our  developers  were 
tested  having  the  com])ositions,  in  grms.  per 
10(10   c.c.   of  water: — 


Nil. 

oiiiiinl             riudiiiiii             SoUiiiiii 

1     

111                7-8                  m-7 

7-tl                     M               1          15U 

3     

7U                   5U                         75 

and  the  figures  olitained.  mols.  NaOU  consumed 
I)er  mol.  quinol,  were  003,  081.  019,  and  002 
respt'ctively  ;  the  compaiat  ively  high  value  <if 
the  last  figure  suggests  that,  where  sulphite  is 
present,  some  form  of  comliination  occurs  betwi'cn 
the  (|uinol  and  the  sulphite,  ."similar  determina- 
tions Were  made  with  various  solutions  of  sotlinni 
hydroxide  and  i|uinol  and  one  determination  with 
sodium  hydroxide  and  metol.  in  both  cases  without 
sulidiitc.  The  results  with  quinol  indicate  that, 
accortling  to  the  relative  pmijortion  of  alkali  and 
reducer,  monoquinolate.  diiiuinolate.  and  mixtures 
of  both  are  formed,  the  solut  ion  being,  however. 
always  alkaline  even  when  excess  of  quiuol  is 
present  :  they  indicate  also  that  the  diquinolale 
is  more  dissociated  and  thei'i'fore  more  ai-tive  as  a 
reducer,  which  agrees  with  Sheppard  and  \his' 
previous  result,  but  that  in  an  ordinary  sodium 
carlionate-(pnnol  d<'Veloper  only  the  monoquinol- 
ate is  formed.  The  ligures  for  metol.  if  the 
formula  be  taken  as  llO.C„l  I  ..Xll.Cir,.  .UI.,SO,. 
indicate  that  one  molecule  of  nu'tol  absorbs  '.'• 
molecules  of  alkali.— R.  V.  S. 


Siiliiliiiiiiiliiiii   III   iiiiiiiiil.       I'lniiciw.      .s'(7-    111. 
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Patent. 

Pholu(jraphy  oj  colutirs.  E.  C.  G.  Caille.  Secoud 
Addition,  dated  Vev.  (>.  1913,  to  Fr.  Pat.  163,062. 
Dec.  7,  1912  (this  J..  1911,  440). 

Two  further  methods  are  described  for  the  pro- 
duction of  the  second,  yellow  image.  The  black 
.■iilver  image  may  be  lirst  bleached  wth  a  1  %  solu- 
tion of  mercuric  chloride  aiid  then,  after  thorougli 
washing,  treated  with  a  0-5%  solution  of  iodine 
or  of  potassivim  iodide  ;  or  tlie  silver  image  may  be 
first  con^•erted  into  a  mixture  of  silver  and  lead 
terrocyauides  by  the  action  of  a  solution  of  lead 
nitrate  (about  l2%),  potassium  ferrocyanidc 
(about  1  i  °o)>  aii^l  acetic  acid  (about  2  %),  and  then 
into  lead  chromate  by  the  action  of  1  "^  alkali 
bichromate  solution. — B.  \.  S. 


XXII. -EXPLOSIVES ;    MATCHES. 

Synthelic  iiluiiol   mid  picric  ciciil.     Xey.     See    III. 

Patents. 

Trindrololuciic  ;    Manufacture  of .     Soc.   Hal. 

Prodotti  Esplodenti.  and  P.  Quartieri,  Milan. 
Italy.      Eng.  Pat.  19..J6(i.  .Sept.  9.  191  J. 

(_'kude  solid  dinitrotolueuc  is  purified  l)y  jjartial 
and  fractional  liciuefaction,  tlie  residue  of  pure 
dinitrotolueuc  is  further  nitrated,  the  mass  slowly 
cooled,  and  the  crystallised  trinitrotoluene  filtered 
off,  washed  with  water,  melted  in  rucuo.  gramdated. 
and  dried.  The  liquefied  impurities  separated  in 
the  first  operation  are  nitrated  to  give  a  further 
quantity  of  crude  .solid  dinitrotoluene. — ('.  A.  M. 

Explosive    nuhstances  :      Machine    for    com/jressiny 

and  cjectinij  the  same  front  the  tnoulds  after 

compression.  Soc.  Ital.  Prodotti  Esplodenti,  and 
F.  Quartieri.  Milan.  Ital  v.  Eng.  Pat.  19.64."). 
Sept.  10,  1914. 

The  compressing  piston  acts  with  grailually 
increasing  pressure,  and  moxes  synchronously  with 
means  for  the  introduction  of  the  ejecting  jjislons 
into  the  moulds.  Means  may  also  be  provided  for 
adjusting  the  moidds  in  relation  to  the  ejecting 
pistons,  such  as  rods  with  bevelled  upper  ends  in 
alignment  with  holes  iji  the  table  supporting  the 
moulds,  and  moving  symhronoiisly  with  the 
pistons. — C.  A.  M. 

Explosives   [containinij  cork  poiederi-      A.    .Vidjcrt. 
Saetre,  Norway,  and  .S.  A.   G.   XauckhotT,  Lilje- 
holmen.  Sweden.      Eng.  Pat.  12(S3.  .Tan.  26.  19l.'>. 
Liider  Int.  Com.,  .fan.  27.  1911. 
CoiiK    powder    is    incorporated    with    gelatinised 
explosives  to  increase  the  rapiditj'  of  detonation. 
For  example,  from  05  to  10  "^  may  be  mixed  with 
lilastiug  gelathi,  or  from   1   to  10  "„  with  explosives 
containing     nitroglyeerm.     nitrocellulose,     nitro- 
benzene,  nitrates,  chlorates,  or  perchlorates. 

— C.  A.  M. 

Explosive  churijes  ulitisiny  liquid  air  ;    Process  and 

a,pparulus     for     the     preparation     of .     A. 

Kowastch  and  C.  A.  Baldus.  Fr.  Pat.  474,508. 
Dec.  3,  1913. 

'fHE  cartridge  is  pro\ided  with  an  interior  tube 
pierced  with  holes  for  the  escape  of  the  liquid  air. 
and  is  protected  by  a  co\er  until  it  is  introduced 
into  the  mine.  A  sufficient  i|uantity  of  water  to 
obtain  a  low  temperature  of  explosion  is  added 
to  the  mixture  of  carbonaceous  substances,  which 
also  contain  a  certain  proportion  of  water.  The 
cartridge  is  charged  from  a  reservoir  of  liquid  air 
immediately  before  use.  and  the  explosion  is  effected 
bv    means    of    a    spark  ov   incandescent  filament. 

— C.  A.  M. 


Explosive  from  liqxiid  air  and  carbon  [from  waste 

sulphite-cellulose  lye] ;     Manufacture  of  an . 

A.   Wegelin  Akt.-Ges.   fiir  Russfabrikation  und 
t'hem.   Ind.     P>.  Pat.  474,819,  July  7,   1914. 

t'oKE  prepared  by  carbonisation  of  waste  sulphite- 
cellulose  Ivc  is  impregnated  with  liriuid  air. 

—V.  A.  :m. 

Xitrocelhdose    rich     in     nitrogen    -and     capable    of 

readily  being  made  stable;    Preparation  of . 

A.  \'oigt.    Fr.  Pat.  474,833,  Dec.  30,  1913. 

The  nitrated  cellulose  is  made  uniform  by  pro- 
gressive grinding  after  passage  through  an  arrange- 
ment of  sieves. — C.  A.  M. 

Match-ignition  composition.  M.  .Shadid.  Peoria.  111. 
U.S.  Pat.  1,153,525,  Sept.  14.  1915.  Date  of 
appl.,  Jvme  13,  1914. 

Gum  arable  (about  10  parts)  is  mixed  with  potas- 
sium bicliromate  (1-75  parts),  antimony  sulphide 
(1-50  parts),  glass  (3  parts),  coal  dust  (1-25  parts), 
potassium  chlorate  (3  parts),  and  sulphur  (0-5  part). 

— C.  A.  M. 


XXm.— ANALYTICAL  PROCESSES. 

Volludion  dialysers  of  graded  permeability  ;   Prepara- 
tion of -.    \V.  Brown.    Biochem.  J.,  1915.  9, 

320. 

-VlE-DKlED  collodion  membranes  are  treated 
with  varying  percentages  of  alcohol  in  water  for  a 
suitable  length  of  time,  and  then  washed  with 
water.  The  permeability  of  such  membranes  is 
directly  related  to  the  strength  of  the  alcohol 
employed,  so  that,  by  the  use  of  various  concentra- 
tions, membranes  of  almost  any  degree  of  perme- 
ability may  be  obtained,  e.g.,  from  those  which 
wiil  keep  back  copper  sulphate  to  those  which  are 
permeable  to  such  a  highly  colloidal  substance  as 
aniline    blue. — W.  P.  .S. 

Fat    extractio>i ;     A    new    apparatus   for .    1. 

Selecter.    .1.  Ind.  Eng.  Chem.,  1915,  7,  871—872. 

fat  in  conunercial  feeding  stuffs, 
gives  higher  and  more  uniform 
results  than  those  obtained  with 
the  Soxhlet  apparatus.  The  vapours 
from  the  boiling  solvent  pass  from 

A.  tiu'ough  the  sample  contained 
in  the  paper  capsule,  C,  and  are 
condensed  by  the  condenser,  F  ; 
the  latter  is  "flanged  at  the  top  and 
rests  on  the  flanged  top  of  the  tube. 
E,  which  is  connected  to  the  tube. 

B,  by  a  ground  glass  joint.  The 
condensed  solvent  collects  in  the 
.Soxhlet  tube ,  D,  whence  it  flows 
through  the  siphon  and  floods  the 
sample. — A.  S. 


The  apparatus  described  (see  fig.), 
when  used  for  tlie  determination  of 


\y 


standards    in    acidimetry    und    alkalimetry  ;     Acid 

potassium   and   acid   sodium  phthalates  as  . 

W.  S.  Hendrixson.  ,T.  Amcr.  Chem.  Soc.  1915.  37, 
2352—2359. 

A  soltjtion  of  liydrogen  chloride  made  up  by  the 
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inethcHlof  Huli'tl  ami  Boiim-i'  (.1.  Aiihp.  Clu'iii.  Soc, 
1910,  51S)  to  contain  (lOOIIlilT  i;iiii.  IICI  per  c.c. 
was  tested,  l)y  ini-ans  of  silvn-  rhloridf.  hy  two 
sainpU's  of  spciially  puiilii'd  luir/.oic  acid,  and  by 
potassium  and  sodium  livdi-ofjin  phtlialatos  (Dodge, 
this  J..  1<»15.  2U0).  Tlic  results  sliowcd  tliat  the 
latter  two  substances  are  very  suitable  for  use  as 
stamlards.  Potassium  hydrogen  phtlialate  was 
prepared  by  dissolving  resul)linied  i)hthalic 
iinhyilride  in  a  slight  excess  of  potassiuTU  ciirlionate, 
and  crystallising  live  times  from  hot  water.  The 
salt  Wiis  dried  at  125'  ('.  to  constant  weight. 
Sodium  hydrogen  phthalate  was  similarly  pre- 
pared, and  was  dehydrated  at  120  ('.  'Phe  hydrous 
salt  containing  A  mol.  of  water  was  unsiiit able  for 
■quantitative  work  owing  to  slight  variations  in 
composition. — (i.  1''.  .\l. 

Alkiilinc-eurth  f/ruup  ;  Ttco  method:,-  of  sepanilion 
of  the  nicl<ils  of  the  — — .  A.  O.  I'aterson.  J. 
Amer.  Chem.  Soc.   lOI"),   37,  2Xl(i— 2;{.->2. 

The  separation  is  based  on  sliglit  differences  in 
solubility  of  the  sulphates,  carbonates,  and  oxalates 
of  the  alkaline-eartli  metals.  The  solution  is 
first  treated  with  I'xce.ss  of  a  mixtm-e  of  ammonium 
sulphate  and  carl)onate,  whei'eby  liarium  sulphate 
and  strontium  and  calcium  carbonates  are  pre- 
cipitateil.  The  carlxmates  are  dissolved  out  of  the 
well  washed  precipitate  by  boihng  with  1  "^ 
acetic  aciii.  ant!  to  the  solution,  rendered  slightly 
alkaline  with  ammonia  solution,  a  mixture  of 
ammonium  carbonate  and  oxalate  solutions  is 
added.  The  precipitate,  coiLsLsting  of  strontium 
carbonate  and  calcium  oxalate.  Is  treated  with  1  "^ 
acetic  acid  to  dissolve  the  strontium,  and  the 
presence  of  calcimn  in  the  resiilue  and  of  strontium 
m  the  solution  confirmed.  To  obt.ain  a  clear 
separation  it  is  partiiidarly  necessary  to  allow 
the  precipitates  to  stand  with  occasional  stirring 
for  20 — ^iO  minutes,  and  after  filtering  to  wash 
them  quite  free  from  the  precipitants.  The 
second  method  lakes  advantage  of  the  solubility 
of  calciiuu  and  strontimu  sulphates  in  lead  acetate 
solution,  whilst  barium  sulphate,  being  less  soluble 
than  lead  sulphate,  is  vmdissolved.  The  three 
sulphates  are  precipitated  with  ammonium  sul- 
phate, and,  after  washing,  are  gently  warmed  for  a 
few  minutes  with  lead  acetate  solution.  The 
residue  consists  of  barium  and  lead  sulphates, 
and  the  solution,  containing  strontium  and  calcium 
acetates.  Is  then  examined  according  to  the  first 
method. — G.  F.  .M. 

Platinum,  arsenic,  yold,  .tehiiium.  Iclluriiini,  and 
mnhjhdenum  ;    Qiialitiilii-c  detection    and  aepara- 

lion   of .      V.    K.    Urowning.      Amer.   J,  Sci., 

1915,  40,  319     :!.50. 

In  the  Xoyes  and  Bray  method  of  separating  and 
detecting  these  metals  (J.  ,\mer.  Chem.  Soc.,  1907, 
29,  1:57 ).  platinum  is  fu-st  precipitated  as  potassium 
chloroplalinate  with  a  potassium  salt,  arsenic  is 
separated  as  magnesium  animoniimi  ai'senate, 
gold  Is  precipitatecl  with  oxalic  acid,  selenium  by 
evaporating  with  hydrochloric  acid  and  so<liuiu 
sulphite,  telhuium  by  the  addition  of  potassium 
iodide  and  sodium  sulphite,  ami  finally,  molyb- 
denum liy  meaiLs  of  zinc  and  potassium  Itiio- 
I'yanate.  Considerable  experience  has  shown  that 
the  method  Is  not  quiti'  satisfactory,  as  com- 
pounds of  gold,  selenium,  and  tellurium  may  be 
precipitated.  Satisfactory  residts  may  be  ob- 
tained by  precipitating  the  gold,  preferably 
with  alkaline  hydrogen  peroxide,  immediately 
after  the  jilatinum.  and  then  separating  the 
selenium  and  tellurium  in  the  manner  described. 
The  filtrate  Is  evaporated  with  Ijromine  or  nitric 
■  acid,  the  areenio  precipitiited  with  magnesia 
mixtiu-e,  and  the  molvbdenum  identified  a.s  before. 

^E.  H.  T. 


Ash    in    plant    itubatanceii ;     Modified    method   for 

delerminitKi  carhon-free .     ft.   E.  Bolt/..      .1. 

Ind.  Kng.  Chem.,  1915,  7,  859— HtJO. 

From  2  to  10  grms.  of  material  is  ignited  in  a 
platiniun  dish  over  a  low  Hnnie  until  most  of  the 
carbon  Is  bm'ut  off.  The  residue  is  treated  with  20 
c.c.  of  hot  water,  the  solution  decanted  through  a 
filter  into  a  tared  Krlenmeyer  fla.sk,  and  the  residue 
washed  three  or  four  times  with  hot  water.  The 
filter  paper  is  then  add<ul  to  the  residue  in  the 
platinum  dish,  dried,  and  ignited,  and  the  ash 
transferred  to  the  Erlonmeyer  flask  by  means  of 
hot  wafer.  The  solution  in  the  flask  is  eva])orated 
to  dryne.ss,  and  the  resi<lual  a.sh  dried  at  110°  C. 
and  weighed.  Carbon  dioxide  in  the  crude  asli  Is 
determined  by  decomposing  with  hydrocMoric 
acid,  .absorbing  the  gas  in  caustic  soda  solution, 
which  Is  subsequently  made  neutral  to  phenol- 
phthalein  with  hydrocliloric  acid  and  titrated 
\vith  ^V/20  liych'ocliloric  acid  in  presence  of  methyl 
orange.  Uuburned  carbon  and  sand  are  deter- 
mined as  described  in  Hull.  107,  U.S.  Bureau  of 
Chem.,  p.  23.  The  amount  of  carbon-free  tish 
Is  obtained  by  subtracting  the  sum  of  the  carbon 
dioxide,  unburned  carbon,  and  sand  from  the 
weight  of  the  crude  ash. — A.  S. 

New  method  and  furnace  for  the  determination  of 
the  sofleniny  temperature  of  coal  ash  under 
fuel  bed  conditions.    Fieldner  and  Peild.    See  IIa. 

Determination  of  hydrot/en  in  tjaseoiis  mixtures  by 
cataliftic  absorption.  Bosshard  and  FiscliU. 
See  ilA. 

Examitiation  of  petroleum  lamp  oils.      II.  Deter- 
mination of  origin.    Jungkunz.    See  U.K. 

Determination,  of  aromatic  hydrocarbotis  in  cracked 
petroleum.    Rittman  and  others.    See  IIa. 

Detcmiinalioii  of  .itdphurous  acid  in  sulphites  and 
bltalphites.      Knecht  and  Hibbert.     See  VII. 

Effect  of  ammonium  chloride  upon  ferric  and 
oluminiuni  hydroxides  diirin(i  ignition.  Daudt. 
See  VII. 

Determination    of   .selenium    in    sulphur.       Smith. 
See  VII. 

Determination    of    chromium    and    manganese    in 
iron    and   steel.     Daniels.     See  X. 

Anodic  potentials  of  silver.  II.  Their  role  in  the 
electrolytic  determination  of  halogens.  Reedv. 
Sec  Xi. 

Tests  for  fish  oils.     Tortelli  and  Jaffa.     See  XII. 

Determination  of  methyl  and  ethyl  alcohol  in  spirit 
varnishes.   Knight  and  Lincoln.  See 'Kill. 

Dri/ing    the    acetone    extract    of    rubber.        llutin. 
See  XIV. 

Determination   of  total  sulphur   in   rubber.      Hutin. 
See  XIV. 

Determination    of    nitrates    in    soil.     I'otter    and 
.Snyder.     See  XVI. 

Determination  of  the  immediate  lime  requirements 
of  soils.     Afaclntire.     See  XVI. 

Experiments  on  the  determination  of  sucrose  by 
single  and  double  polarisation  in  the  chemical 
control  of  white  swjar  manufacture  by  the  liattelle 
process.    Walker.    See  XVII. 

Device  for  the  successive  determination  of  solids 
and  fat  in  milk  and  other  fluids.  Seidenberg. 
See  XIX A. 


1120 


cl.  XXIV.— miscellaneous  abstracts. 


[Nov.  15,  IBIS. 


Determination  of  starch  in  cocoa  by  means  of  taka- 
diastase.     Revis  and  Burnett.   See  XIXa. 

Diazo  reactions  of  histidine  and  tyrosine.     Totani. 
See  XIXa. 

Method  fur  the  determination  of  the  tryptophane 
content  of  proteins,  inrolviinj  the  use  of  baryta  as 
a  hydrotysiny  agent.     Homer.     See  XIXa. 

Method  for  analysis  of  proteins  by  determination  of 
the  chemical  yrovps  characteristic  of  the  different 
amino-acids.     Van  Slyke.     See  XIXa. 

Detection  of  active  carbonic  acid  [in  wafer].     Winkler. 
Sec  XI  Xb. 

('i)lorime.tric  method  for  the  determinution  of  phenols 
and  phenol  deriralircn  in  urine.  Folin  and  Denis. 
See  XI  Xb. 

Chemical  <-omposition  and  vuluiition  of  linic-sulphur 
icash.     Bodnar.     See  XIXb. 

Reactions  and  properties  of  some  opium  alkaloids. 
Warren.     See  XX. 

Xeic  colour  reaction  for  papaverine.       Warren.     See 
XX. 

Xcphelometric    determination  .of  purine    bases,    in- 
chidiny   uric   acid,   in    urine  and  blood.     Graves 
and  Koher.     See  XX. 

Determination  of  volatile  esters  in  citrus  oils  and 
c.rtracts.     Albright  and  Young.     Sec  XX. 

Solubility   of  lavender  oil.      See   XX. 

Balsam   of  Peru.     See  XX. 

Determination  of  o.rychloride  and  free  acid  in  liqian- 
ferri  .sesquichlorati.     Roinijn.     See  XX. 

Patkxt.s. 

(I'as-analysiny  apparatus,  (ias  absorbinij  and  indi- 
cating apparatus  for  gas-analysers.  J.  W.  and 
C.  W.  Hays.  (Tiicago.  111.  U..S.  Pats,  (a) 
1,1,53,911  and  (b)  1,153,912,  Sept.  21,  1915. 
Dates  of  appl.,  July  17,  1913,  and  Sept.  14,  1914. 

(a),  a  jle.asurixg  vessel  is  connected  with  an 
aljsorbing  vessel  whicli  contains  a  liquid  chemical. 
Means  are  provided  tor  periodically  bringing  the 
liquid  in  the  absorbing  vessel  ))ack  to  its  normal 
level  when  the  gas  is  leturned  to  the  measuring- 
vessel.  (B).  The  absorbing  vessel  contains  a  dis- 
tensilile  bag  filled  with  liquid,  so  tliat  when  gas 
is  transferred  from  the  measuring  vessel  the  bag 
is  deflated  to  an  amount  \\liich  is  measm'ed  by  the 
rise  of  liquid  in  a  lube  connected  (o  the  bag. 

— W.  F.  F. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Photochemical  sensitiveness,  and  photo-electrical 
conduction.  M.  Volmer.  Z.  Elektrochem.,  1915, 
21,   113—117. 

.Most  of  the  more  recent  work  on  the  theory  of 
photochemical  processes  is  based  on  its  connection 
with  the  photo-electrical  effect,  and  according  to 
theory  a  cleavage  of  electrons  from  the  light - 
absorbing  substance  would  be  expected  when 
photochemical  reaction  takes  place.  \\'ith  oxygen 
and  chlorine  it  has  been  proved  that  ionisation  is 
not  caused  by  photochemical  action,  even  when 
the  substance  is  damp  or  in  a  dissolved  state. 
The  author  studied  the  behaviour  of  a  large 
number  of  photochemically  .sensitive  substances 
on  exposure  to  light  transmitted  through  cobalt 
glass  (480 — 300/1/1 )  ;  in  this  region  of  the  spectrum 
no  noticeable  Ilallwach  effect  is  produced.  The 
substance  was  broxight  on  to  an  electrode  by 
sulilimation  or  evaporation,  and  a  potential  of 
100 — 320   volts    applied    to    a  second  wire  gauze 


electrode  placed  in  juxtaposition  to  the  fii'st  ;    the- 

deflection  of  an  electrometer  then  gave    a  direct 

measure  of  the  current  strengtli  due  to  increased 

conductivity     of    the    substance    exposed.      The 

'    method  was  modified  for  mercury  salts  and  for 

j    sulpliur  and  pliospliorus.     Most  of  the  substances 

i    examined  ))y  tliis  method  gave  a  positive  result. 

I    that   is,  photochemical  reaction  was  accompanied 

[    Ijy    photoelectrical    conduction,     but    /3-naphthol. 

lienzoin,  and  acridine  gave  negative  result>s.     It  is 

concluded   that   photochemical  reactions  are   due 

not  to  liljeration  of  tree  electrons,  but  to  a  partial 

liljeration     permitting     of     the      transference     of 

I    electrons  from  molecule  to  molecule. — W.  G.  C. 

1    Enzyme  of  Bacillus  coli  communis  ;   Bcdueing 


A.  Harden  and  S.  S.  Zilva.     Biochem.  J.,  1915, 
9,  379—384. 

When  B.  coli  is  waslied  liy  centrifugiug  with  saline 
solution  it  loses  its  power  of  reducing  methylene 
blue.  l>ut  regains  it  on  addition  of  certain  sulista-nces, 
such  as  the  washings,  bouillon,  dextrose,  galactose, 
la^vulose,  majinose,  maltose,  arabinose,  mannitol, 
xylose,  inulin,  alanine,  albumin,  horse  serum, 
peptone,  sodium  formate,  sodium  lactate,  etc. 
The  eft'ect  of  the  addition  of  various  amounts  of 
broth  and  glycerol.  respectivel>',  shows  that  two 
factors  are  concerned  in  the  eft'ect  of  those  reagents 
which  influence  t]ie  process  of  reduction  of 
methylene  blue,  i.e..  an  activating  factor  and  a 
retarding  one.  The  former  is  thought  to  he 
chemical  whilst  the  second  is  possiltly  physical. 
The  time  of  reduction  of  a  certain  quantity  of 
methylene  l)lue  decreases  with  an  increase  in  the 
amount  of  B.  coli  emulsion,  whilst  the  time  of 
reduction  increases  when  increasing  amounts  of 
methylene  l)lue  are  used  for  a  constant  quantity  of 
the  eniidsion.  (See  also  Harden  and  Norris, 
p.   1107.)-  W.  P.  S. 

Pancreas ;     Digestive    arlivlfy    and    co)nposition    of 

I        different    fruitions  of  the .      /.     J.  H.  Long, 

I        :\I.  Hull  and  H.  V.  Atkinson.     J.  Amer.  Chem. 
[        Soc.  1915.  37,  2427—2430. 

The  finely  minced  pancreas  of  the  hog,  liullock,  and 

sheep,  centrifuged  for  45  mins.  at  about  3000  revs. 

j    per    min.,    separated    into    three    layers,    viz.,     a 

compact  protein  layer,   an  almost  clear  aqueous 

liquid,  and  on  top  a  fatty  layer  containing  some 

'    protein    and    water.     The     chemical     composition 

1    and    diastatic    and    proteolytic    activities    of    the 

]    diilerent   layers   were    investigated.     In   all   cases 

the  protein  layer  possessed  the  highest  prot-eolytic 

activity  and  the  aqueous  layer  the    lowest  ;    the 

fatty  layer  exhiliited  the  lowest  dia-static   power  in 

all  cases,  and  diastase  was  abundant  only  in  the 

pancreas  of  tlie  liog. — .1  H.  L. 

Oxalic     acid-producing      Penicillium  ;       An . 

J.  N.  Currie  and  C.  Thorn.     J.  Biol.  Chem.,  1915, 

22,  287—293. 
A  Penicillium.  termed  P.  o.raticum.  isolated  from 
mouldy  maize  and  from  soils,  was  found  to  pro- 
duce oxalic  acid  rapidly  when  grown  in  suitable 
media  (e.g..  5%  sucrose  media  containing  nutrient 
salts)  ;  although  less  active  in  this  re.spect  than 
Aspergillus  niger.  it  very  quickly  produced  an 
acidity  in  the  media  wliicli.  imder  favourable  con 
ditions.  reached  0-8 °o  of  free  oxalic  acid.  In 
presence  of  calcium  carbonate  the  growth  of  the 
fungus  was  retarded,  Ijut  the  yield  of  oxalic  acid 
was  greatly  increased,  reacliing,  in  some  cases. 
nearly  40  %  of  the  weight  of  the  sugar.  P.  oxalicum 
was  also  found  to  lie  capable  of  producing  oxalic 
acid  from  dextrose,  lactose,  starch,  and  peptone, 
but  not  very  freely  from  glycerol  or  calcium 
lactate.  Twenty-two  other  species  of  Penicilliian 
were  investigated  as  regards  their  power  of  pro- 
ducing oxalic  acid,  but  none  proved  to  be  as  active 
as  P.  o.ralicion. — W.  P.  S. 
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Oflicial  Notice. 


THE  DISPOSAL  OP  NITRIC  CAKE. 

The  .*;pccial  Joint.  Committoo  of  tl\''  f'licinical 
Soeioty  anil  the  Society  of  Choiniral  luclustry, 
iippoiutcd  to  consider  the  question  of  tlie  vjtilisa- 
lion  of  nitre  cako  (tiiis  Journal,  1915.  8.57),  lias 
I'i'ceived  a  number  of  suggestions  as  to  possible 
iiietho<l9  of  disposal. 

Among  the  sucgestions  made  at  the  Committee 
ils<^lf  Were  the  following: — 

Heating  the  nitre  cake  with  common  salt, 
eollecting  the  hydrochloric  acid,  and  afterwards 
Ireating  the  sodium  sulph.atc  in  tlii^  lilack  ash 
furnace  in  the  usual  way.  The  demand  for  hydro- 
<hloric  acid  is  limited  and  s,altcake  i.s  very  cheap. 

Heating  with  magnesite  to  make  Epsom  salts, 
for  which  there  is  a  great  demand  in  the  textile 
industries. 

I'sing  it  to  replace  sulphuric  arid  in  the  manu- 
facture of  superphosphates. 

Roasting  it  with  iron  scale  to  get  otT  t  he  available 
acid  in  its  most  concentrated  form.  This  requires 
31  high  temperature,  and  the  action  on  the  vessels 
employed  is  consideral)le. 

I'sing  it  in  the  making  and  glazing  of  slag 
bricks. 

Using  it  for  sprinkling  on  manure  heaps  to 
fix  the  ammonia. 

Heating  it  with  mixed  sulphide  ores  to  extract 
t  he  zinc. 

The  following  suggestions  have  been  received  in 
response  to  the  request  of  the  Committee  : — 

A.  G.  Byard.  c/o  Burt,  Boulton,  and  Haywood, 
0)4.  Cannon  Street,  E.C.  Blowing  steam  or  air 
into  the  melt  and  directing  the  mixture  of  acid 
vapouM  into  the  sulphuric  acid  plant.  Granu- 
latnig  the  melt  by  pouring  into  water  and  cen- 
trifuging  the  grains  to  obtain  a  clean  sodium 
sulphat*?,  and  an  acid  mixture,  which  can  be 
sprayed  into  an  auxiliary  chamber  of  acid  plant, 
the  chamber  acid  obtained  being  concentrated 
and  used  again  in  the  nitric  acid  process  where 
a  little  sodium  bisulphate  is  unimportant. 

A.  Caddirk.  39,  Barker  Road,  Linthorpe,  Middles- 
brough. Using  the  nitre  cake  to  increase  extrac- 
tion of  copper  when  roa.sting  copper  pyrites, 
by  charging  into  the  lower  floors  of  a  multiple 
liearth  furnace.  Utilising  nitre  cake  as  a  source 
of  acid  for  lixiviation  of  copper  materials,  pyrites 
cinders,  etc.  Utilisation  in  the  trenches  in  place  of 
ferric  siilphate. 

Vr.  H.  T.  Cahcrl.  West  Riding  Rivei-s  Board, 
Wakefield.  Using  nitre  cake  instead  of  sulphuric 
iicifl  to  decompose  soap  suds  and  to  liberate  free 
fatty   acids   instead   of   discharging   into   rivers. 

Z.  Chpcscman.  U.S.  Patent  714.1J.-)  of  1902. 
Using  after  neutralising  to  precipitate  barium 
hydrosulphide  to  make  Mane  fixe  and  sodium 
hydroFulphide. 

.S'.  Hoare  Collins,  9,  Cavendish  Place,  New- 
castlc-on-Tyne.  Mixing  one  part  of  leather  clip- 
pings with  two  parts  of  nitre  cake  and  heating  to 
'.iW  C,  when  much  of  the  nitrogen  is  converted 
into  ammonium  sulphate.  The  product  is  cooled 
and  mixed  witii  one  part  of  mineral  phosphate  and 
sold  as  manure.  Use  as  weed  killer.  Use  for 
flushing  drains.  Use  in  pla<'e  of  sulphiiric  acid 
to  make  "pearl  hardening."  Roasting  with 
potash  felspar  and  crystallising  out  the  potash 
alum. 

IVm.  Deicar,  24,  Finsbury  Square,  E.C.  Using 
it  with  salt  for  the  roasting  of  copper,  zinc,  and 
nick<  1  ores  previous  to  leaching. 


Using  it  in  the  place  of  sodium  carbonate  in  the 
manufacture  of  tungsten  powder.  This  requires 
more  skilful  handling.  Grinding  with  dry  calcium 
chloride  to  produce  hydrocliloric  acid,  and  then 
adding  more  calcium  chloride  to  form  gypsum. 

S.  Dyson,  Nyddcombe,  Warlingham,  Surrey. 
Using  it  instead  of  sulphuric  acid  in  converting 
sodium  clu-omate  into  Didu-omatc. 

IF.  Ji.  Giles,  The  Grange,  Leyton,  E.  Using 
it  for  opening  up  wolfram  ores. 

John  Uargreaves,  Widnes,  says  that  no  one 
would  go  to  any  expense  over  nitre  cake  just 
now;    manufacturers  should  stock.it. 

J.  MacKenzie,  312,  Grosvenor  Terrace,  Linthorpe 
Road,  jVIiddlcsbrough,  sta.tes  that  nitre  cake  con- 
tains from  33  to  35%  of  sulphuric  acid  and 
describes  a  process  for  recovering  acid  of  94  to  95  %, 
or  any  other  desired  strength.  He  has  made 
some  10  to  12  tons  a  week  from  this  source  in  an 
ordinary  salt  cake  furnace,  and  states  that  there 
will  be  no  trouble  in  obtaining  from  1  ton  of 
nitre  cake  of  the  strength  described,  7  to  8  cwt.  of 
168°  Tw.  acid  and  12  to  13  cwt.  of  sodium  sulphate, 
which  could  be  utilised  as  described  in  other 
proposals. 

Note  :  Waltham  Abbey  nitre  cake  contains  about 
33%  available  sulphuric  acid  but  a  sample 
from  a  private  source  in  the  possession  of  the 
Society  contains  considerably  less. 

Dr.  E.  Naef,  17,  Park  Road,  Clydach,  Swansea, 
suggests  neutralising  the  free  acid,  reducing  the 
sulphate  to  sulphide  by  means  of  fine  coal  at 
600° — 850°  C,  and  crystallising  the  product.  An 
estimate  of  the  cost  of  this  process  is  also  given. 

Wm.  C.  Wakefield,  Mill  Street  East,  Savile  Town, 
Dewsbury,  says  that  nitre  cake  contains  potash. 
He  has  made  many  thousand  tons  of  super- 
phosphate of  lime  containing  20%  of  soluble 
phospliate  by  using  nitre  cake  instead  of  sulphuric 
acid. 

J.  Fleming  White,  U.S.  Patent  714,846.  Manu- 
facture of  soda  alum. 

The  Munitions  Inventions  Dept.  forwards  a  pro- 
posal to  fuse  lutre  cake  with  sand,  producing 
sulphuric  acid  and  sodium  silicate  which  could  be 
used  for  glass  making,  etc. 

All  the  above  suggestions  have  been  transmitted 
to  the  Government  Departments  concerned. 


Birmingham  Section. 


Meetingheldat  Birmingham  UniversUy,on  Thursday, 
November  ilh,  1915. 


ITR.    W.    J.    REES   IN   THE    CHAIR. 


A  SIMPLE  METHOD  OF  OBTAINING  MELT- 
ING   POINTS    OF    FATS,    ETC. 

BY    ARTHUR    W.    KNAPP,    B.SC,    F.I.C. 

In  this  method  the  substance  is  placed  on  the 
bulb  of  the  thermometer.  The  thermometer  is 
inserted  in  a  corked  test  tube,  which  acts  as  an 
air  bath,  and  the  test  tube  is  placed  in  a  beaker 
of  water  or  glycerin.  The  liquid  should  ^be 
boiled  and  cooled  to  prevent  the  formation  of 
bubbles  on  the  side  of  the  beaker. 

For  fats,  waxes,  or  fatly  acids. — Very  fine  scrap- 
ings are  taken  with  the  point  of  a  knife  over  a 
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representative  surface  of  the  material.  These 
fine  scrapings  are  transferred  with  as  little  injury 
as  possible  to  the  bulb  of  the  thermometer.  They 
should  cover  less  than  one  half  of  the  bulb.  Under 
these  conditions  one  can  plainly  see  when  the 
sharp  outline  of  the  scrapings  begins  to  soften, 
and  also  when  the  fat  is  completely  transparent. 

For  crysiaUine  organic  substances. — If  the  buUi 
of  the  thermometer  be  pushed  into  a  powdered 
organic  substance  some  of  the  powder  adheres. 
A  very  faint  film,  or  a  few  crystals  is  all  that  is 
necessary.  The  powder  reflects  irregularly  the 
light  coming  from  the  minxir  surface  of  the  bulb, 
and  the  point  at  which  the  substance  becomes 
liquid  is  plainly  seen.  A  crystalline  substance 
which  does  not  adhere  sliould  be  first  powdered. 


Edinburgh  Section. 


Sleeting  held  at  Edinhurqh,  on  Wednesday.  October 
•20th^  191.5. 


PROP.  J.  W.\I,KETl  IN  THE  cn.UR. 


TECHNICAI.  AND   ACADEMIC   CHEMISTRY. 

CHAIRMAK'S  ADDFES.S. 
BY   PROF.   JAMES  WALKER,    F.R.S. 

(Abstract.) 

One  result  of  the  war  in  wliieh  we  are  at  present 
engaged  has  been  a  sthring  of  mind  and  a  stirring 
of  conscience.  Long  before  the  war  there  was 
an  uneasy  feeUng  that  nU  was  not  as  well  with  us 
as  might  be,  even  in  the  purely  material  sense. 
We  saw  other  nations  creeping  up  on  us  in  varioxis 
paths  of  industry  and  commerce,  reaching  our 
level  and  passing  to  the  front.  Explanations  based 
on  size  of  population,  on  natural  advantages  of 
mineral  wealth  or  agricultural  conditions,  were 
given  and  accepted,  but  the  feeling  of  xineaslness 
persisted.  Were  we  making  the  best  of  our 
opportunities  ?  Candour  compelled  a  negative 
answer,  but  on  the  whole  little  was  done  in  the  way 
of  improvement.  Now  that  the  war  is  upon 
lis  we  have  resolved  to  better  things,  and  the 
watchword  of  this  new  resolution  is  "  organisa- 
tion," And  here  it  is  suggested  that  we  should 
leam  from  our  enemies.  1  would  be  the  last  to 
commend  slavish  imitation  of  German  methods, 
and  the  fii'st  to  deprecate  the  exaggerated  respect 
for  German  science,  for  German  prescience,  and 
indeed  one  might  almost  add  for  German 
omniscience  which  is  rooted  in  manv  minds,  and 
not  infrequently  finds  expression.  (5ur  science  is 
at  least  equal  to  theirs,  and  despite  our  tendency  to 
individualism  and  voluntaryism,  we  can  organise 
as  successfully  as  the  Germans  when  we  have  a 
mind  to.  Whatever  doubts  may  have  been  con- 
ceived of  oiu-  military  system,  surely  our  naval 
system  is  an  organLsation  beyond  criticism.  The 
German  superiority  lies,  it  seems  to  me,  not  in  their 
capacity  or  jjowers  of  organisation,  but  in  their 
desire  for  organisation.  Whether  that  desire  is 
native  or  acquired  matters  little.  It  undoubtedly 
exists  and  it  will  be  well  for  us  when  a  similar 
desire  reaches  the  same  intensity  in  our  minds. 
The  will  to  work  is  general  amongst  us,  but  the  will 
to  work  together  to  great  national  ends  is  only 
beginning  to  appear. 

Can  we  in  this  Society  leam  anything  from  the 
enemy  ?  Do  we,  as  chemists,  fall  short  in  any 
matter  of  organisation  ?  I  think  it  must  be 
admitted  that  we  can  learn,  and  that  in  some 
respects  we  do  fall  short.  In  this  Section  we  have 
representatives     of      industrial      and       academic 


i  chemistry.  Now  the  connection  between  academie 
and  industrial  chemistry  is  not  sufficiently  close, 
and  here  I  am  merely  repeating  what  has  been  said 
a  hundred  times  before,  but  the  lesson  seems  ver>' 
difficult  to  learn,  and  the  extra  repetition  will  at 
least  do  no  harm. 

Fii'st,   with  i-egard  to  the   academic   side,   with 

which  1  am  more  familiar,  it  seems  to  me  that  we 

stop  the  education  of  our  chemists  at  a  point  short 

of    where    that   education    ought   to    be    stopped. 

We  give  our  young  chemists  a  good  grounding  ui- 

general,     systematic,     and    theoretical     chemistr>' 

and  usually  a  good  course  on  the  practical  side. 

as  far  as  that  can  be  taught  m  the   University 

Laboratory  ;    but  there  we  generally  stop,  and  it 

seems  to  me  that  if  the  education  of  our  young- 

{   chemists    is    to    bring    them    abreast    of    German 

1   chemists,  we  must  invent  some  system  by  which 

■   research,  of  a  very  minor  type  if  you  like,  may  b& 

i   encouraged.     The   student   gets  his   B.Sc.   degree 

j   in   the  Scottish  Univei-sities  without  having  done- 

j   any    research,    and    the    prospect    of    the    D.Sc. 

degree,  which  involves  research,  Is  not  sufficiently 

attractive.     The  University  Commissioners  decreed 

that  an  interval  of  five  yeai-s  should  elapse  between. 

I   the  graduation  of  a  student  as  Bachelor  of  Science 

I   and  the  possibiUty  of  his  graduation  as  Doctor  of 

Science.        The      various      Universities,     through 

scholarships  and  so  on,  encourage  research  in  their 

own  way,  but  if  we  could  only  reduce  this  interval 

I   between  the  B.Sc.  and  the  D.Sc.  degi'ee  to  some- 

[   thing  Uke  two  years,  which  would  be  a  reasonable 

!   time  to  spend  on  research,  a  good  deal  would  b& 

done  to  meet  our  defects  on  the    academic  side. 

I  have  been  a  student  in  the  Universities  of  this- 

country    and    in    the    Universities    of    Germany. 

and  except  in  this  matter  of  research,  I  did  not  see, 

and  do  not  see,  that  the  German  Univei'sities  were. 

or  are,  in  any  way  better  than  the  Univei-sities  here. 

The  modern  Universities   in   Great  Britain  have 

always  had  good  scientific  sides,  and  most  of  them 

especially  good  chemical  sides,  and  now  even  the 

ancient    Universities    of    England,    Cambridge    in 

'   particular,  are  passing  very  rapidly  to  the  front. 

Now,  of  the  manufacturing  side  of  chemistry  I 
I   am  not  competent  to  speak,   but  for  success  in 
industrial    chemistry — and    by    success    I    mean 
not  merely  the  making  of  money   on  old  lines, 
but  striking  out  on  new  lines — for  that  sort  of 
success,  the  interplay  of  research  and  manufactuie 
is  necessarj'.     In  Germany  the  problem  is  solved 
by  simply  taking  the  academic  chemist  as  turned 
out   of   tiie    Univei'sity    straight   into    the   works. 
I    The  large  works  have  large  research  laboratories, 
and  without  any  technical  training  whatever  the 
graduate    is    taken    du'ectly    there    as    a    purely 
academic  chemist,  with  however  some  experience 
'    of  research,  and  brought  face  to  face  with  practical 
problems.     That    is    certainly    a    very    good   way 
J    of  doing  the  thing.     Other  ways  have  been  sug- 
gested, and  Professor  Hendei-son,  in  his  Presidential 
Address,    drew    attention   to    Professor   Duncan's 
scheme  for  the  interplay  of  science  and  industry, 
which  has  been  adopted  in  one  or  two  places  in 
I    America.     The  manufacturer  states  his  difficulty 
i    or  problem  to  the  Univei-sity,  and  the  University 
supplies  the  necessary   number  of  chemists  who 
endeavour  to  work  oiit  this  practical  problem,  a 
financial   arrangement   being   made   between   the 
manufacturer     and     the     University.       That      is 
another  way  of  bringing  mdustrial  chemistry  and 
scientific  chemistry  together. 

There  is,  I  think,  a  good  deal  of  misunder- 
standing abroad  with  regard  to  research  and  its 
value.  The  research  which  leads  to  any  consider- 
able scientific  advance  is  of  the  rarest  occurrence, 
and  not  one  chemist  in  a  hundred,  possibly  not  one 
'  in  a  thousand,  is  capable  of  achieving  such  a 
result.  Small  pieces  of  routine  research  can,  on 
the  other  hand,  be  carried  out  by  any  intelligent 
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graduate,  and  the  results  obtained  are  often  of 
some  direct  object ivo  value,  although  not  by  any 
means  always.  The  ohiel"  value  of  such  research  is 
to  the  man  who  conducts  it.  The  worker  has 
learned  to  look  on  a  probleni,  liowever  small,  with 
a  clear,  unprejudiced  eye,  to  come  into  contact 
at  first  hand  with  facts,  to  distrust  text-books 
and  i-eferences  cenerally  ;  in  fine,  to  rely, upon 
himself.  Self-reliance  and  conimonsenso  will  carry 
a  man  far  in  a  chemical  works  as  in  most  affaii-s  of 
life.  It  would  be  an  excellent  thing  indeed  if 
industrial  chemists  would  supply,  even  without 
any  financial  an-angement.  problems  to  the 
chemistry  departments  of  Univei-sities.  It  is  often 
very  diflicult  for  the  chief  of  a  department  to  find  a 
suitable  subject  of  research  for  his  students. 
He  may  himself  be  working  out  some  subject, 
which  is  usually  somewhat  narrow,  so  that  in  one 
I'niversity  a  great  many  students  may  be  all 
working  on  precisely  the  same,  or  nearly  parallel 
lines.  I  do  not  think  that  is  so  good  for  the 
students  taken  a.g  a  whole,  as  if  they  were  all 
working  on  different  lines ;  for  in  the  latter 
case  they  could  discuss  each  other's  problems, 
and  in  that  way  learn  a  great  deal.  Manufac- 
turers therefore  might  benefit  the  Universities 
greatly  by  merely  giving  them  subjects  for  research. 
It  would  not  be  possible,  of  course,  in  every  case, 
even  to  attack  a  problem  properly,  much  less  solve 
it,  owing  to  want  of  material  or  for  some  other 
rea.son,  but  at  least  the  manufacturer  would  have 
the  benefit  of  the  pure  chemist's  view  of  the 
problem,  in  the  light  of  modern  theory  and  the 
latest  practical  work,  although  no  immediate 
solution  were  given. 

The  development  of  the  contact  process  of 
sulphuric  acid  manufacture  furnishes  an  excellent 
example  of  the  interplay  of  research  and  industry. 
'i"he  process,  which  is  of  itself  of  extreme  sim- 
plicity, had  to  wait  for  some  70  years  before  it 
was  placed  at  once  on  a  footing  of  complete 
scientific  investigation  and  of  commercial  success. 

\  patent  was  taken  out  in  1831  by  Peregrine 
I'hillips,  a  manufacturer  of  vinegar  in  Bristol, 
which  aimed  at  producing  sulphuric  acid  without 
the  aid  of  oxides  of  nitrogen.  Sulphur  dioxide, 
generated  by  burning  .sulphur  or  pyrites  in  a 
specially  constructed  burner,  was  mixed  with  a 
.siiitable  proportion  of  air,  and  the  mixture  passed 
by  means  of  a  pump  through  heated  platinum 
or  porcelain  tubes  which  contained  platinum  wire 
or  platinum  sponge.  To  condense  the  sulphur 
trioxide  thus  produced  the  gases  from  these  tubes 
were  pa8,se<l  into  large  sandstone  towers,  'SO  feet 
high  and  8  feet  in  diameter,  lined  with  lead  and 
lllled  with  pieces  of  quartz  down  which  water  or 
dilute  acid  trickled,  the  acid  collected  at  the  bottom 
being  pumped  up  to  the  top  of  the  tower  to  meet 
further  amounts  of  gas. 

Magnus  in  1832  (Pogg.  Ann.,  24,  010)  confirmed 
Phillips'  statement  by  laboratory  experiments. 
He  inti'oduced  a  little  platinum  sponge  into  a 
mixture  of  sulphur  dioxide  and  oxygen  contained 
in  a  bent  tube  over  mercury.  On  heating  the 
sponge  to  dull  redness  a  contraction  was  oliserved, 
and,  as  the  ga.ses  used  had  not  been  dried,  the 
simultaneous  appearance  of  a  liquid  which  had 
all  the  properties  of  sulphuric  acid.  The  same 
result  was  obtained,  only  more  slowly,  with  atmos- 
pheric air  instead  of  oxygen. 

He  also  passed  a  mixture  of  siilphur  dioxide 
and  air  through  a  tube  containing  platinum  sponge 
which  was  heated  to  dull  redness  in  a  furnace. 
A  recei'vcr  filled  with  wet  pieces  of  glass  was  used 
to  condense  the  gases  witli  foi-mation  of  sulphuric 
acid.  Magnus  states  that  the  escaping  air  con- 
tained extremely  little  sulphur  dioxide.  He  notes 
that  platinum  sponge  lias  no  efi'ect  at  the  ordinary 
temperature.  Dobereiner  in  the  same  volume 
(p.   (300)  states  that  he  succeeded  in  condensing 


2  volumes  of  sulphur  dioxide  and  1  volume  of 
oxygen  by  the  aid  of  platinum  black  (hygru* 
scopically  moist)  to  jumimj  sulphuric  acid. 

'fhe  contact  process  thus  early  described  in 
its  main  lines  remained  unfruitful  for  many  years. 
It  may  be  noted  that  in  ISKS  the  first  mention 
of  platinised  asbestos  occurs  in  connection  with 
the  process,  and  that  in  1853  it  was  ascertained 
that  various  oxides  could  bo  substituted  for 
platinum  as  contact  .substances,  the  use  of  burnt 
pyrites  being  recommended  for  practical  purposes. 

From  1875  onwards  fuming  sulphuric  acid  was 
manufactured  at  Freiberg  and  in  London,  where 
Dr.  R.  IMessel  was  instrumental  in  placing  an  in* 
vention  of  W.  S.  Squire  on  a  commercial  basis. 
The  process  is  described  as  follows  in  Squii_e's  Pro- 
visional .Specification  dated  Sept.  18th,  1875  : — 

"  1  take  ordinary  sulphuric  acid,  as  concen- 
trated as  possible,  and  cause  the  vapour  of  it  to 
pass  over  a  higlily  heated  surface,  and  for  this 
purpose  I  prefer  to  use  a  platinum  tube  set  in  a 
furnace  and  filled  with  either  platinum  foil  or 
some  porous  substance  such  as  pumice  stone. 
By  these  means  the  sulphuric  acid  is  decomposed 
into  water  and  sulphurous  acid  and  oxygen  in 
equivalent  proportions.  I  then  dry  the  gases 
thus  obtained  by  causing  them  to  pass  through 
concentrated  sulphuric  acid,  and  then  submit 
the  dry  sulphurous  acid  and  oxygen  to  the  action 
of  some  substance,  which  at  a  low  red  heat 
possesses  the  power  of  causing  them  to  combine 
to  form  anhydrous  sulphuric  acid.  For  this 
purpose  I  prefer  to  use  spongy  platinum,  either 
alone  or  distributed  over  some  porous  substance, 
such  as  pumice  stone,  placed  in  a  tube  or  some 
suitable  apparatus  heated  to  a  low  red  heat. 
The  vapour  of  anhydrous  sulphuric  acid  thus 
obtained  I  cither  condense  by  itself  in  a  suitable 
apparatus,  or  cause  it  to  be  absorbed  by  con- 
centrated sulphuric  acid,  and  thus  produce  the 
so-called  Nordhauseu  oil  of  vitriol." 

Here  the  reacting  substances  are  used  in  the 
proportion  requu'ed  by  the  equation,  2S02  4-Oj  = 
2.SO3,  and  for  long  it  was  thought,  quite 
erroneously,  that  a  successful  result  could  only 
be  obtained  by  close  adherence  to  these  pro- 
portions. The  action  was  not  recognised  as 
being  reversible,  and  no  application  was  made 
of  the  law  of  mass  action,  according  to  which  the 
percentage  of  dioxide  converted  into  trioxide 
would  be  the  greater,  the  larger  the  excess  of 
oxygen  employed.  Proposals  were  made  to  use 
pure  sulphur  dioxide,  substitute  air  for  oxygen, 
and  compensate  for  the  dilution  by  increased 
pressure  ;  also,  on  the  other  hand,  to  roast 
pyrites  in  oxygen.  Such  proposals,  though 
possibly  available  for  fuming  acid,  could  have  no 
application  to  the  manufacture  of  ordinary  sul- 

fihuric  acid,  which  must  be  based,  as  indicated  in 
'hillips'  patent,  on  the  roasting  of  pyrites  in  air. 
It  was  gradually  recognised  in  various  quartei-s 
that  highly  dilute  sulphur  dioxide  could  be  used 
with  success,  but  patents  for  the  technical  pro- 
duction of  contact  sulphuric  acid  were  only  filed 
in  1898. 

Rudolf  Knietsch,  in  a  lecture  given  to  the  Cierman 
Chemical  Society  (See  this  J.,  1902,  172,  343) 
sketched  the  ditliculties  encountered  in  the  tech- 
nical  development  of  the  process  by  the  Badischc 
Aiiilin  und  Soda  Fabrik.  The  competing  process 
f)f  the  ^■erein  Chemischer  Fabriken  is  described 
in  "  The  Chemical  Engineer,"  May  and  August, 
1908. 

Knietsch's  paper  serves  as  a  model  for  the 
scientific  investigation  of  a  techtucal  problem. 
The  influence  of  temperature  on  the  reversible 
equilibrium,  2SO2 +Oo:^2S03,  was  shown  to  be 
independent  of  any  contact  substance,  and  to 
be  of  such  a  nature  that,  as  could  be  deduced 
from   the   heat   of   reaction,   rise   of   temperature 
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ilimimshes  the  propoi-tioii  of  dioxide  tiaiisformed 
into  tiioside.  Rise  of  temperatiue  on  the  other 
hand  increases  the  velocity  of  reaction,  and  it 
is  on  a  balance  of  these  opposite  effects  that  the 
selection  of  a  suitable  catalyst  depends.  Of  all 
the  substances  tried,  platinum  in  the  form  of 
platinised  asbestos  is  the  most  effective,  being 
active  at  the  lowest  temperature,  namely 
a  little  above  400°  C,  when  a  >-ield  of  9S<;'o  from 
burner  gases  may  be  obtained.  The  details  of 
temperature  regulation  and  the  washmg  of  the 
j;ases  for  the  removal  of  arsenic  compounds, 
which  had  early  been  recognised  as  prejudicial 
to  the  action  of  platinum,  are  to  be  found  in 
Knietsch's  paper,  and  the  modern  theory  of  the 
process  in  Haber's  Tlicnnoclijmimik  iechnischcr 
Gasreaklionen. 


XOTE    ON   THE   r»ETER:MIXATION 
OF    TAXNIX. 

BY    D.    B.    DOtt,    F.I.C. 

The  method  at  present  in  vogue  for  the  deter- 
mination of  tannin  consists  in  ascertaining  the 
amount  of  matter  which  is  absorbed  by  hide- 
jjowder  from  an  infusion  of  the  tanning  material. 
Though  the  absorbed  matter  consists  mainly  of 
tannic  acid,  the  weight  is  knowni  to  be  increased 
by  other  constituents  of  the  infusion.  The  hide- 
powder  method  is  open  to  the  theoretical  objection 
that  it  does  not  follow  that  everything  absorbed 
liy  hide  can  fairly  be  called  tannin  ;  on  the  other 
hand,  a  metallic  precipitation  process  is  obviously 
open  to  the  objection  that  other  compounds 
besides  gallotannic  acid  may  be  present  which 
give  insoluble  precipitates  with  metaUic  oxides, 
and  there  is  apt  to  be  some  uncertainty  as  to  the 
composition  of  the  precipitate.  On  the  whole, 
the  preference  for  the  liide-absorption  process 
would  be  justified  provided  it  were  capable  of 
givmg  constant  results.  That  an  unvarying  per- 
centage of  tannin  is  not  easily  obtained  by  difl'erent 
operators  on  the  same  sample,  is  evident  from  all 
the  literature  on  the  subject.  It  seems  to  have 
been  the  object  of  much  patient  research  to  lay 
down  a  series  of  elaborate  instructions,  by  follow- 
ing which  it  is  hoped  that  uniform  results  may 
be  attained.  J.  H.  Yocum  (tliis  J.,  1S97.  16,  419) 
states  that  "  the  hide-powder  should  bo  freed 
from  readily  soluble  substances  by  washing  immed- 
iately before  adding  to  the  tannin  solution,  a 
correction  being  made  for  the  dilution  caused  by 
the  adhering  water.  A  mechanical  means  of 
shaking  completes  the  tanning  operation  before 
there  is  time  tor  the  production  of  more  soluble 
liide.  The  adoption  of  20°  as  the  temperature  of 
filtration  removes  a  source  of  error.  It  is  of  great 
importance  that  uniform  quantities  of  hide  and 
solutions  of  uniform  density  be  employed  in  the 
estimations.  The  most  serious  cause  of  dis- 
cordance is  that  different  preparations  of  hide- 
powder  do  not  give  the  same  result."  By  the 
Leeds  Conference  of  I.A.L.T.C.  (this  J.,  1903, 
22,  114)  it  is  intimated  :  "  The  hide-po\^der  must 
not  contain  less  than  11  o%  of  nitrogen.  The 
amount  of  soluble  hide-substance  must  not 
exceed  .5  mgrms.  per  50  c.c.  of  solution.  A 
correction  must  be  made  for  the  tannin  absorbed 
by  the  filt«r-paper.  It  is  advisable  to  discard 
the  first  150  c.c.  in  filtering  the  Liquor,  and  the 
filter  ought  to  be  kept  as  full  as  possible  during 
filtration."  Under  the  heading  of  "  Non-tarmins  " 
we  are  informed  :  "  this  should  be  conducted  by 
the  filter-method  till  next  Conference,  but  members 
inay  use  the  chromed-hi<le  method  of  the  Asso- 
ciation of  Official  Agricultural  Chemists,  if  it  is 
stat«d  in  the  Report  that  the  A.O.A.C.  method 


has  been  substituted  for  the  I.A.L.T.C.  methcKl." 
J.    R.    Mardick    (this  J.,    1904,    23,    1187)   points 
out  that  other  matters  in  considerable  quantity 
,    are  absorbed   by  hide   besides  tannin,   especially 
'    when  a  large  excess  of  hide-powder  is  used,  as  in 
:    the  approved  method.     This  is  specially  true  of 
the  prepared  extracts  which  are  now  largely  used. 
The  weight  of  leather  obtained  in  actual  working 
shoT^  that  the  tannin  is  always  over-estimated. 
j    The  maceration  method  gives  uniformly  about  1  % 
less   than   the   official   method.     Mardick   recom- 
mends   that    the    hide-powder    should    be    more 
highly  chromed,  in  order  to  make  it  less  Uable 
to  yield  soluble  matter  to  the  tannin  infusion,  in 
the  process  of  estimation.     R.  Lepetit   (this  .T., 
1910,  29,  1170)  states  that  the  shake  method  has 
not  given  results  so  nearly  agreeing  with  the  old 
filter-bell  method  as,  on  its  adoption  as  the  official 
method,    it    was    stated    to  do.     A   concordance 
to    within    1 — 1  i  %    ot    tannin   between  the  two 
methods  was  claimed,  while,  as  a  matter  of  fact, 
\    differences  of  4,  5,  and  6%  have  been  found  in 
j   estimating  tanning  materials  by  the  two  methods. 
I    Lepetit    suggests    precipitation     by    ammoniacal 
j    zinc  acetate  as    a  preferable  method  for  tannin 
determination.     That  it  is  hoped  to  attain  con- 
stancy of  result  by  minute  attention    to    detail, 
and  by  every  chemist  conducting  the  operations 
in  precisely  the  same  way,  is  evident  from  the 
following  quotation  from  the  well-known  hand- 
book  of   Clowes   and   Coleman.     "  The   whole   is 
agitated  for  fifteen  mhiutee  in  a  corked  bottle, 
which  is  caused  to  rotate  not  less  than  60  revolu- 
tions   per    minute,    and    the    contents    are    then 
squeezed  immediately  through  hnen,  stirred,  and 
'<    filtered  through  a  folded  filter  of  sufficient  size  to 
!    hold    the    whole   filtrate.     The    evaporations   are 
rapidly  carried  to  dryness  at  steam  temperature  in 
flat-bottomed  porcelain,  Jena  glass,  or  platinum 
basins  of  not  less  than  6-5  cm.  diameter,  and  the 
residue  is  dried  at  98° — ^100°  in  vacuo,  or  in  a 
water  or  steam   oven  with   small   compartments 
'    until  it  is  of  constant  weight  :    it  is  .subsequently 
cooled    in   a   small   air-tight   desiccator   over   dry 
calcium   chloride   for  at   least   20   minutes.     Not 
more  than  two   ba.sins  are  to   be  pla<;ed  in  one 
desiccator,   and   the    basins   must   not   be   wiped 
,    after  removal   from   the   desiccator.     The   basins 
must  be  weighed  rapidly  to  avoid  absorption  of 
moisture.     The  moist  hide-powder  should  not  be 
kept  for  more  than  a  few  hours  before  it  is  used, 
without    special    precautions."     Having    occasion 
'    to  estimate  a  sample  of  sumach,  I  followed  the 
above   and   a   number   of    other   directions   with 
}    reasonable     closeness,     with    the    result    that     I 
obtained  22S  %  tannin.     An  experienced  assistant, 
using  the  same  hide-powder,  obtained  23-7%.     On 
repeating  the  determination  I  obtained  23-3%,  as 
the    highest   of   three    experiments.     The   sample 
was  passed  on  to  a  very  capable  analyst,  but  one 
who  had  confessedly  no  experience  of  the  "  shake  " 
method    of   analysis.     He    reported    21-0%.     We 
were  afterwards  informed  that  the  proper  expert 
figure  for  the  same  sumach  was  25-6%. 

One  is  impelled  to  the  opinion  that  this  so-called 
official  method  for  estimating  tanning  materials, 
is  an  exceedingly  empirical  and  eminently  un- 
I  satisfactory  analytical  method.  A  good  process 
i  ought  to  yield  substantially  the  same  result  in  the 
hands  of  different  analysts,  if  these  give  the  matter 
ordinary  care  and  intelligent  treatment.  Of 
methods  for  tannin  determination,  other  than  by 
the  use  of  hide,  nearly  all  depend  on  precipitation 
of  the  tannic  acid  by  a  metaUic  oxide.  This  ma>-  ■ 
be  effected  either  by  adding  a  solution  of  an 
appropriate  salt  to  an  infusion  of  the  tanning 
material,  or  by  digesting  the  infusion  with  excess 
of  metallic  oxide.  Yellow  oxide  of  mercury  has 
been  used  in  the  latter  manner  with  apparent 
success.     I  have  only  experience  of  the  use  of  a 
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hot  solution  of  odprii-  acetate,  which  is  added  in 
excess  to  tlie  wann  infusion,  tlie  mixture  heated 
to  boilini;,  the  precipitnt<j  being  collected  on  a 
filter  and  washed  with  hot  water.  Aft<>r  drying 
it  is  ignited.  treat«Hl  with  nitric  acid,  dried,  and 
again  ignit+nl.  The  weight  of  CuO  is  multiplied 
by  1-305  to  ol)tAin  the  equivalent  of  tannin.  By 
this  means  it  is  easy  to  obtain  practically  constant 
results.  In  a  few  comparative  experiments,  the 
<'opper  results  wore  from  1  to  2  "{,  below  the  rather 
varial)le  hide-powder  figures.  Hut  this  raises 
the  question  whether  ISO'i  is  really  the  correct 
factor  by  which  the  weight  of  CuO  should  be 
multiplied.  This  would  l>e  a  useful  subject  of 
investigation.  0-307  grm.  of  tannic  acid  (as  used 
in  medicine),  dried  at  100  ',  was  dissolved  and  pre- 
cipitated by  copper  acetate  as  above  dascribed ; 
0-623  grm.  of  dry  precipitate?  was  obtained,  which 
gave  on  ignition  0-252  grm.  CuO.  This  would 
seem  to  indicate  1-'15  as  the  factor  for  gallotannic 
avid,  which  if  accep(-ed  would  bring  the  figures 
for  sumach  nearer  those  found  by  the  hide  process. 
1  am  not  cert.ain  how  the  factor  1-305  was  origin- 
ally derived,  but  in  a,  paper  by  Maltscheffsky  on 
determination  of  tannin  in  tea,  for  wliich  purpose 
he  uses  a  stamiard  solution  of  cupric  acetate 
containing  7-(!57  gnns.  of  CuO  to  the  litre,  and 
1  c.c.  is  said  to  be  equivalent  to  0-01  grm.  of 
tannin.  These  figures  cori-espond  to  the  factor 
I  -305.  The  tannin  of  t«a  is  known  to  be  different 
from  that  of  galls  and  siunach.  According  to 
Hilger  and  Ti-etzel  the  tannin  of  tea  has  the 
composition  and  properties  of  an  anhydride  of 
digallic  acid,  gallotannic  acid  being  essentially 
digallic  acid,  although  sometimes  associated  with 
glucogallic  acid  and  possibly  other  compounds  in 
small  proportion.  lilven  although  a  varying 
factor  ha<l  to  be  employed  in  the  estimation  of 
different  kinds  of  tanning  materials,  the  method 
would  possess  the  gre.it  advantage  of  comparative 
i-onstancy  for  the  same  sample.  I  )ifTerent  chemists 
wovild  get  the  same  result  with  the  same  thing. 
It  .seems  to  me  that  the  absorption  by  hide  should 
rather  be  used  as  a  check  on  the  percentage 
indicated  by  metallic  oxide,  while  the  latter  is  the 
more  exact  method  on  which  to  liase  analytical 
data.  If  there  were  any  reason  to  suspect  the 
presen'-e  of  a  non-t^innin  whii-h  gives  a  precipitate 
in  a  slightly  acid  solution  of  the  met.allic  salt,  the 
hide-powder  treatment  might  also  be  employed 
as  a  useful  means  of  <-onfirming  the  result  or 
helping  to  detect  adulteration.  It  may  appear 
audacious  to  suggest  the  setting  aside  or  relegating 
to  a  secondary  place  of  a  method  which  has 
received  .so  much  att<!nf  ion,  and  on  wliidi  so  much 
discussion  has  been  Ijcstowcd  ;  but  I  think  that 
what  has  been  written  by  otliei-s,  as  well  as  results 
tliat  have  come  under  my  own  notice,  indicate 
that  a  change  in  the  standard  method  of  estimating 
tanning  materiaLs  is  much  to  lie  desired.  I  have 
no  doubt  that  chemists  who  devote  themselves 
more  especially  to  that  kind  of  work,  are  capable 
of  devising  a  bett<a-  ])roiess,  and  that  the  successful 
solution  of  the  problem  will  lie  in  the  direction  of 
chemical  reactions,  and  not  in  the  absorptive 
properties  of  skin. 

Discussion. 

Professor  W.\i.kbr  said  it  was  well  known  that 
absorption  phenomena  were  much  less  easily 
reproducible  than  ordinary  precipitations,  and 
probably  one  could  get  mu(-h  more  concordant 
results  in  tlie  hands  of  difl'erent  chemists  with  the 
method  of  precipitation  by  metallic  salts  than  by 
the  hide-powder  method  ;  liut  of  course  the 
problem  remaine<l  to  adjust  the  two  methods  to 
correspond  with  each  other.  No  official  method, 
which  gave  different  results  in  the  hands  of 
different  well-trained  chemists,  could  be  said  to  be 
satisfactory-. 
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ACCIDENT  PREVENTION  IN  FACTORIES. 

BY    .lOtIN'    CRAY,    P.I.C. 

Apart  from  the  trend  of  legislation  during  past 
years,  the  increasing  interest  which  most  manu- 
facturers are  sliowing  in  the  welfare  of  their 
employees,  and  the  steps  they  have  taken,  and  are 
taking,  for  the  bctteiment  "of  the  conditions  of 
employment  and  working,  have  been  reflected  in 
improvt-ments  in  the  adequate  safeguarding  of 
machinory,  and  otlier  means  for  minimising  the 
risks  of  accidents  tf)  employees.  The  days  when 
employees  were  looked  upon  as  mere  parts  of  a 
niachiiie  are,  I  am  glad  to  think,  relegated  to  past 
history,  and  an  accident  entailing  even  the  loss  of 
a  finger  tip  is  looked  upon  by  humane  employers 
as  of  more  consequence  than  a  In-oken-down 
machine.  In  the  latter  case  the  expenditure  of  a 
few  pounds  will  in  most  instances  make  the  machine 
as  good  and  useful  as  ever  it  w.as,  but  no  amount  of 
monetary  compensation  can  replace  a  lost  joint  or 
limb,  or  make  vip  for  the  pain  and  suffering  l>orne 
by  the  injured  worker. 

In  the  advance  and  progress  of  industry  thei-e 
must  naturally  lie  cases  in  which  accideiUal 
occurrences  will  take  place  in  spite  of  the  l>est  and 
most  carefully  planned  arrangements.  It  is  not 
with  these  that  1  propose  to  deal  here,  Init  of  the 
far  greater  number  of  accidents  taking  place  ever>- 
day  in  the  routine  work  of  our  f.actories  and  work- 
shops, which  are  to  a  greater  or  less  degree 
preventable. 

The  very  routine  nature  of  many  operations, 
causing  them  to  become,  in  the  case  of  skilful 
workers,  rhythmic  motions,  induces  a  tendency  in 
the  workers  to  make  themselves,  as  it  were,  a  pari 
of  the  machine  and  in  .a  moment  of  temporary 
mental  abstraction,  or  from  some  other  cause,  to  get 
out  of  the  synchronised  motion,  with  the  result 
that  some  part  of  the  body,  usually  the  hand,  gets 
trapped  and  injured.  There  is  only  one  way  of 
effectually  preventing  injuries  of  this  kind,  "nr.d 
that  is  by  the  provision  of  efficient  guards.  I 
shall  refer  to  the  question  of  guarding  later. 

A  considerable  proportion  ol^  accidents  is  caused 
not  only  through  the  want  of  the  already  mentioned 
proper  care  and  attention  on  the  part  of  the 
employees  themselves,  but  through  the  want  of 
proper  instructions  by  the  foremen  and  over- 
lookers in  the  use  of  their  machines.  It  is  in  these 
directions  that  a  very  great  deal  still  remains  to  l;i- 
done,  and  it  is  principally  with  this  cla.ss  of  accident 

I   that  I  wish  to  deal  more  particularly  here. 

The  returns  given  in  tlie  Workmen's  Compen- 

I  sation  Act  Blue  Books  for  1010  and  1013.  show- 
that  not  only  is  the  number  of  .accidents  per  10" 
employees  on  the  increase,  but  that  the  amount  of 
compensation  paid  in  respect  of  such  accidents  has 
increased. 


No.  of  persons  employed .... 

Death  claims 

Disahlemeiit  cluinis    

Total  compensation  

A'.'cratje  payments — 7)e:tth  ., 
,,  ,,         I>isahle- 

ment 
Total  claims  per  1 00  cmiiloyecs 


7,02.1,074 

:),5!0 

.•578,.340 

£2,700,32.5 

£153 

£5/14/0 
.i-4 


1913. 


Inc. 


7,509,353 

3,748 

476,920 

£3,361,(550 

£159 

£5/16/0 
6-4     ,; 


6-8",, 

6-8",, 

260','„ 

250"., 

4-0°;, 

1-7% 
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The  above  figures  relate  to  all  employees  in-   j 
eluded  in  the  working  of  the  Compensation  Act.    - 
The  first  vear  taken  for  comparison  in  the  fore- 
going statement  is  three  years  after  the  Act  came 
into  "force,  and  therefore  it  may  be  concluded  that 
the  whole   machinery   of   the  "Act  was   in  active 
operation  and  the  increases  shown  in  the  following 
three  years  cannot  be  explained  by  more  com- 
plete methods  of  reporting  and  recording.     Year 
after  year  tlie  Annual  Reports  of  the  Inspector  of    | 
Factories  tell  the  same  tale  of  increased  number   , 
of  industrial  accidents,  with  the  attendant  loss  of   t 
life  and  injury  to  person.     We  are  therefore  face 
to  face  witli  the  fact  that  not  only  are  the  numbers    i 
of  accidents  on  the  increase,  but  the  cost  of  com- 
pensation   in    respect    of    tliese    accidents    is    in- 
creasing. 

I  do  not  think  that  we  manufacturers  in  this 
country  have  fully  awakened  to  our  responsibilities 
and  duties  in  regard  to  what  can  be  done  by  , 
organised  effort  in  the  direction  of  accident  pre-  ' 
vention.  There  is  too  much  taking  for  granted 
that  an  accident  is  merely  an  accident  and  cannot 
lie  helped.  Unless  we  do  something  in  the  direc- 
tion of  accident  prevention,  tiie  charges  on  our 
manufacturers  for  compensation  will  still  further 
increase,  and  oiu'  efficiency  will  be  hampered  by 
the  maiming  and  loss  of  services  of  good  workmen, 
many  of  whom  it  jhas  cost  large  sums  to  train 
for  the  duties  which  have  been  allotted  to  them.  ; 
There  is,  however,  evidence  that  in  some  of  the 
larger  and  better  organised  factories  and  workshops 
of  this  country,  much  useful  and  quiet  work  has 
been  done  in  the  direction  indicated,  and  I  know  ] 
of  no  reason  why  the  principles  underlying  this 
work  should  not  be  uitroduced  into  all  works, 
large  or  small.  It  is  a  duty  which  every  employer 
owes  to  his  workpeople,  to  see  that  everything 
possible  is  done  to  minimise  the  risk  of  accident 
as  well  as  to  provide  for  suitable  treatment  for 
such  cases  as  do  occur.  Apart  from  this  humani- 
t-arian  aspect  of  the  question — it  pays.  | 

The    following    statistics    have    been    compiled 
from  the  records  of  a  large  factory  : — 


Year. 

Accidents 
100  cmploj 

per 

ees. 

Average 
compensation 
per    accident. 

1907 

3  908 

2-5 

2-89 

1.97 

216 

215 

318 

1-92 

2-68 

f 
1-21 
2-27 

1909 

1910 

303 
2-64 

1911 

2-44 

1912 

2-42 

1913 

1914 

2-41 
2-63 

The  proportion  of  "  severe  "  to  "  moderately 
severe  "  averages  about  1  to  2.  The  very  marked 
rise  in  the  year  1912  is  accounted  for  by  the  start- 
ing of  certain  departments  in  which  the  class  of 
work  was  new,  and  the  attendant  risks  had  to  be 
studied  and  guarded  against.  The  year  1914  (and 
the  current  year  1915,  the  figures  of  which  are  yet 
incomplete)  are  also  abnormal  on  account  of  the 
large  number  of  new  hands  employed — about 
40%  of  the  males  having  responded  to  the  call  to 
arms. 

Some  years  ago  an  attempt  was  made  to  prove 
that  there  was  a  greater  tendency  to  accident  in 
the  case  of  men  over  a  ceitain  age,  but  I  have  not 
l>een  able  to  satisfy  myself  from  personal  experi- 
ence that  there  is  any  foundation  in  fact  for  such 
an  assertion.  Similarly  it  has  been  argued  that 
there  was  a  greater  tendency  to  accidents  on 
Monday  mornings  than  on  other  days  of  the  week, 
the  deduction  being  that  men  who  were  unsteady 
in  their  habits  were  on  that  particular  day  of  the 
week  not  so  fully  in  possession  of  all  their  facidties. 


So  far,  I  have  not  been  able  to  ascertain  tliat  there 
are  any  grounds  for  such  an  assumption,  and 
neither  is  it  supported  by  any  deduction  to  be 
drawn  from  the  Annual  Reports  of  the  Chief 
Inspector  of  Factories.  So  far  as  regards  the 
hours  when  accidents  are  most  frequent,  it  has 
Ijeen  found  that  the  greatest  number  take  place 
between  9  and  12  a.m.  and  3  and  5  p.m.  This  is 
exactly  what  is  to  be  expected.  These  are  the 
hours  when  most  factories  and  workshops  are 
working  at  highest  speed,  and  I  think  a  reference 
to  the  statistics,  when  these  are  available,  will 
show  that  these  are  the  periods  of  peak -load  for 
power  used. 

In  the  United  States  there  has  been  in  operation 
during  the  last  few  years  what  is  known  as  a 
"Safety  First"  campaign  for  the  piu'pose  of 
checking  the  number  of  accidents  due  to  people 
taking  risks  which  are  C£uite  unnecessary.  This 
appUes  not  only  to  industrial  accidents,  but  to 
street,  railway,  and  all  other  kinds  of  preventable 
accidents.  In  certain  of  the  States  the  campaign 
is  being  prosecuted  with  the  greatest  enthxisiasm 
and  vigour,  and  so  far  as  it  is  being  carried  out 
on  common-sense  lines  it  is  bound  to  do  good. 
When  I  was  in  America  last  year  I  found  a  great 
display  was  being  made  of  "  Safety  First  "  placards 
tliroughout  certain  towns,  and  I  frequently  heard 
policemen  using  the  slogan  to  motor  drivers  and 
foot  passengers  who  on  the  streets  were  disposed 
to  take  risks.  At  iiusy  crossings  large  placards 
were  exhibited  in  public  places,  and  one  saw 
many  of  them  in  factories  and  other  establish- 
ments. 

\^'^lilst  a  systematic  campaign  of  this  kind 
must  be  productive  of  good  as  a  matter  of  educa- 
tion and  the  getting  of  people  accustomed  to 
thinking  of  the  rLsks  attending  their  daily  occu- 
pations, there  is  a  great  danger  of  it  being  worse 
than  useless  if  it  stops  at  putting  up  placards. 
It  is  futile  to  say  "  be  careful,"  and  not  guide 
and  instruct  people  how  to  be  careful.  Notwith- 
standing some  glaring  faUui-es,  I  am  confident  that 
the  "  Safety  First  "  campaign  in  America  will  bear 
good  fruit.  There  were  many  instances  in 
factories  which  I  visited  of  practical  applications 
of  the  "  Slogan,"  some  of  which  are  well  worthy 
of  imitation  in  this  country. 

The  question  which  naturally  follows  is,  how 
are  the  best  results  to  be  obtained  ?  and  in  what 
direction  can  manufacturers,  large  or  small,  secure 
a  reduction  of  accidents  in  their  factories  ?  I 
suggest  that  the  problem  may  be  subdivided  into 
three  heads  :  1st,  Education  ;  2nd,  Co-operation; 
3rd,  Organisation. 

Education. — One  of  the  first  steps  to  be  taken 
is  that  of  effectively  educating  the  employees  to 
be  careful.  The  "  safety  spirit  "  must  be  fostered 
and  encouraged  throughout  all  classes  of 
employees.  They  must  undei-stand  that  the 
management  is  thoroughly  in  earnest  in  its  desire 
to  prevent  accidents,  and  that  this  desire  is  mainly 
in  the  interests  of  the  employees  themselves. 
They  should  be  trained  to  recognise  that  neglect 
of  the  principles  of  safety  may  result  in  more  or 
less  serious  injury  to  their  fellow  workers  as  well 
as  to  themselves.  They  must  be  shown  that  it  is 
to  their  interest  to  use  their  faculties  in  the 
direction  of  accident  prevention,  and  that  although 
they  have  worked  in  certain  ways  in  the  past 
without  ill  effects,  that  is  no  reason  why  they 
should  continue  to  take  risks  that  are  not  called 
for  or  necessary.  Much  can  be  done  through  the 
instrumentality  of  the  departmental  managers 
and  foremen.  The  sympathy  and  help  of  these 
men  are  essential,  antl  these  having  been  gained, 
the  evolution  aud  development  of  the  "  safety 
spuit  "  amongst  the  rank  and  file  will  be  simplified 
and  will  graduallv  follow. 
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Take  the  emplovivs  into  your  <'(mfulon(re  in 
•these  matters  and  a  now  spirit  will  quickly  mani- 
fest its«!lf.  Meetings  of  the  employees  at  which 
the  ideas  and  intentions  of  the  management 
in  respect  to  accident  prevention  are  explained, 
will  be  found  most  useful,  and  though  the  response 
may  not  be  immediate,  a  gradual  nwakeninp  of 
interest  in  the  subject  will  be  aroused  and  the 
consequences  will  soon  be  noticeable.  Inculcate 
by  every  possible  means  and  at  every  opportunity 
that  the  duty  of  the  employees  to  themselves, 
their  families,  and  their  fellow  workers  is  to  be 
ciircful  anil  avoid  all  risks,  and  the  effect  on  the 
immber  of  preventable  accidents  will  soon  make 
itself  known. 

Co-operation. — Unless  the  closest  co-operation 
between  the  employeiti  and  employees  can  be 
attained  the  full  results  of  safety  work  cannot  be 
looked  for.  Education  and  the  promotion  of 
•■nthusiasm  will  go  a  long  way  towards  reacliing 
the  goal,  but  without  symp.ithy,  a-ssistance,  and 
co-operation  from  the  workers  tliemsolves  it  is 
futile  to  expect  successful  results.  The  con- 
lidence  of  the  employees  must  be  secured.  They 
must  have  something  more  to  do  than  simply 
•oarry  out  orders.  Their  intelligence  and  experience 
must  be  utilised  and  their  whole-hearted  support 
♦^■nlisted  in  the  efforts.  Having  shown  them  that 
it  is  to  their  advantage  to  prevent  accidents,  their 
interest  and  help  in  the  movement  must  be 
<>nconraged.  Diplomacy  and  tact  are  required  to 
attain  this  end.  Everyone  must  be  impressed 
•\vith  the  importance  of  the  subject  and  the 
sincerity  of  the  management.  The  man  who 
does  the  work  is  an  important  element  and  his 
fo-operation  is  as  necessary  as  the  most  highly 
1  bought  out  system  of  organisation. 

Organisation. — Having  dealt  generally  and 
briefly  with  the  factors  of  education  and  co- 
operation, I  come  to  the  wider  and  more  compre- 
heasive  heading  of  organisation,  wliich  to  a  great 
ost^nt  embraces  the  other  two. 

The  suggestion.s  I  am  putting  forward  are  not 
of  a  merely  theoretical  nature  ;  they  are  in 
practice  in  many  establishments  already,  and 
although  they  have  made  more  progress  in  other 
countries  than  our  own,  we  ara  now  awakening 
to  the  need  for  some  organised  movement,  and 
in  many  of  our  up-to-<late  institutions  good 
work  has  been,  and  is  being  done.  There  is, 
however,  a  want  of  knowledge  on  this  important 
niatt«r,  and  I  trust  that  as  the  knowledge  becomes 
more  widely  spread  manufacturers  and  otliers 
interested  will  take  up  the  safety  subject,  and  I  i 
am  sure  the  result  will  be  .'juch  tliat  they  will  i 
not  regret  having  devoted  their  time  and  attention 
to  it.  I 

It  may  he  taken  for  granted  that  in  order  to  t 
introduce  and  carry  into  practical  effect  a  "  safety  ' 
fs>of  >•   scheme   careful   organisation   is   necessary    ' 


first' 


The  details  must  be  deliberately  and  carefidly 
thought  out.  The  scheme  must  be  adapted  to 
the  particular  plant  to  which  it  is  to  be  applied, 
and  must  then  be  carried  out  systematically  and 
with  vigour.  Organisation  is,  after  all.  a  means 
to  an  end.  and  if  many  of  the  points  referred  to 
in  these  remarks  are  not  applicable  to  every  set 
of  conditions,  it  may  be  po.ssible  to  modify  and 
adapt  them,  for  the  principles  I  am  endeavouring 
to  place  before  you.  whilst  basic  in  character, 
are  readily  adaptable  to  the  different  conditions 
which  may  have  to  be  met  in  individual  cases. 
T"hc  nature  of  the  organisation  Is  the  first  elenient 
to  consider.  A  small  factory  can  be  (lealt  with 
as  it  it  were  a  departmi'iit  of  a  large  concern,  but 
the  same  detail  cannot  be  applied  to  all  in.stitvitions. 
For  the  purpose  of  transmitting  knowledge  and 
information,  and  securing  that  co-operation  from 
the  individual  workers  which  is  essential  to  the 
success  of  any  scheme  of  this  kind,  1  ha\e  from 


my  own  personal  experience  found  that  the 
establishment  of  committees,  upon  which  the 
employers  and  the  workpeople  are  equally 
represented,  has  pi-oved  most  successful  and 
useful.  I  strongly  recommend  tliis  syst<;m  to 
any  manufacturer  who  may  be  considering  such 
miestions.  1  have  had  a  practical  experience  of 
the  working  of  such  committees  for  the  psust  15 
years,  and  as  far  as  the  functions  of  these  have 
been  applied  to  accident  prevention,  they  have 
been  eminently  satisfactory.  It  may  be  of  intert  sb 
it  1  give  briefly  the  details  of  this  system  as  it 
has  been  introduced  and  developed  in  the  business 
in  whicli  1  am  more  particularly  interested. 

The  whole  factory  is  divided  into  divisions 
and  in  each  of  these  divisions  or  sections,  a  com- 
mittee has  been  formed  consisting  of  the  manager 
and  a  number  of  foremen  (depending  on  the  size 
of  the  division)  together  witli  an  equal  number 
of  einployees.  The  manager  or  head  of  the 
division  acts  as  chairman.  The  employee  repre- 
sentatives must  have  at  least  two  years'  service 
with  the  Company.  Inter  alia,  the  duties  of  these 
committees  include  the  following  reference  : — 

Personal  Accident  Inquiries. 
Kules. 

1.  With  the  object  of  further  minimising  the 
number  of  preventable  accidents  in  the  Factory, 
the  undermentioned  Committees  will  be  con- 
stituted. 

2.  The  principal  duties  of  each  Committee  shall 
be  : — 

(a)  To  promptly  and  fully  inquire  into  and 
report  to  the  Company  upon  any  personal  accident 
happening  in  the  division  represented  by  the 
Committee,  which  prevents  the  injured  person 
from  following  his  or  her  usual  occupation  for 
at  least  three  working  days  after  the  accident, 
and  the  cause  of  same,  and  to  make  recommenda- 
tions so  as,  if  possible,  to  prevent  repetition  of 
such  a,ccidents.  The  Committee  shall  have  power 
to  visit  the  site,  make  full  inspection,  hear  wit- 
nesses, and  generally  investigate  all  the  circum- 
stances connected  with  the  accident. 

(B)  When  specially  requested  by  the  Company 
j   to  do  so,  to  recommend  the  compensation  (if  any) 
I   to  be  offered  to  any  injured  person  or  persons. 
It  is  not  hereby  sought  to  bind  such  person  or 
persons  to  accept  such  compensation. 
j        (c)  To  nominate  quarterly  two  members  ot  the 
Conmiittee  who,  along  with  the  Divisional  Manager 
I  and  a  Foreman  nominated  by  the  Company,  shall 
I  mak<!     periodical    inspections    of    tlie     Division, 
point  out  defects  (if  any),  and  make  recommenda- 
1   tions  calculated  to  prevent  accidents  of  any  kind. 
(D)  To  have  proper  minutes  kept  of  the  pro- 
ceedings  at   every   inquiry    and   meeting   of   the 
Committee. 

3.  A  meeting  of  the  Committee  shall  also  be 
convened,  wliether  or  not  a  personal  accident  has 
happened,  whenever  required  by  the  Company, 
or  whenever,  in  the  opinion  of  at  least  three  mern- 
bers  of  the  Committee,  any  circumstances  have 
arisen  which  render  a  meeting  of  the  Committee 
desirable. 

4.  Each  Committee  will  consist  of  the  Divisional 
Manager  and  the  Foremen  in  the  division  (being 
Company  nominees)  and /or  other  nominees  of  the 
Company,  and  an  equal  number  of  male  Employees 
(being  Employee  nominees)  witli  not  less  than  "two 
years'  continuous  service,  elected  from  amongst 
themselves  by  the  male  employees  in  the  division. 
Any  person  with  less  than  three  months'  con- 
tinuous service  shall  not  be  entitled  to  vote  on 
such  election.  The  proportion  which  the  number 
of  Employee  nominees  from  one  department  of  a 
division  shall  bear  to  the  total  number  of  Employee 
nominees  for  that   Division  shall,   from   time   to 
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time,  be  fixed  by  the  Company.  For  the  purpose 
of  regulating  any  Committee  under  this  rule,  the 
Company  may  at  any  tune  require  one  or  more 
members  of  the  Committee  to  resign  his  office 
as  such  member.  The  member  or  members  so 
to  resign  to  be  decided  by  ballot. 

5.  A  Committee  shall  also  be  formed  for  each 
division  in  which  females  are  employed,  and  all  the 
provLsions  of  these  Rules  shall  apply  to  such 
Committee,  subject  to  the  following  variations  : — 

(A)  The  Committee  shall  consist  of  the 
Divisional  Manager  and  the  Forewomen  or  Over- 
lookers in  the  Division  (being  Company  nominees) 
and /or  other  nominees  of  the  Company  and  an 
equal  number  of  Female  employees  (being  Em- 
ployee nominees)  with  not  less  than  two  years' 
continuous  service,  elected  from  amongst  them- 
selves bv  the  Female  employees  in  the  Division. 

(B)  Where  necessary,  words  importing  the  male 
sex  shall  be  read  as  importing  the  female  sex. 

6.  The  Divisional  Manager  shall  act  as  convenor 
of  inquiries  and  meetings,  or,  in  hia  absence,  such 
other  person  as  may  be  nominated  by  the  Company. 

7.  At  least  four  members  of  the  Committee 
shall  form  a  quorum  for  any  inquiry  or  meeting, 
two  of  whom  must  be  Company  nominees  and  two 
Employee  nominees. 

8.  Each  inquiry  and  meeting  will  be  presided 
over  by  the  Divisional  Manager,  unless  the  General 
Works  Manager,  or  some  other  person  nominated 
by  the  Company  for  such  purpose,  shall  elect  to 
preside. 

9.  Each  member  of  Committee  shall  have  one 
vot«  on  every  resolution.  The  Divisional  Manager, 
when  presiding,  shall  have  a  casting  vote. 

10.  The  Committee  may  require  any  member 
(except  the  Divisional  Manager)  who,  in  their 
opinion,  may  be  directly  concerned  in  or  affected 
by  any  inquiry  or  proceedings,  to  abstain  from 
\  bting  on  any  resolution  thereat. 

11.  The  Company  may  nominate  any  person  or 
persons,  not  being  a  member  or  members  of  the 
Committee,  to  be  present  and  take  part  in  the 
proceedings  at  any  inquiry  or  meeting,  but  he 
or  they  shall  not  vote  thereat. 

12.  Inquiries  and  Meetings  may  be  held  alter- 
nately in  the  Company's  and  the  members'  own 
time. 

13.  No  member  of  any  Committee  shall  be 
entitled  to  claim  payment  or  remuneration  for  any 
services  rendered  or  work  done  by  him  as  such 
member. 

14.  The  Company  may  at  any  time,  at  its  dis- 
cretion, alter,  vary  or  annul  these  Rules,  or  disband 
aU  or  any  of  the  Conmiittees,  and  its  decision  as  to 
any  matter  or  question  arising  as  to  the  con- 
struction, interpretation,  or  spirit  of  these  Rules 
shall  be  final. 


After  an  extended  experience  of  this  system, 
which  has,  of  course,  been  altered  and  improved 
from  time  to  time,  I  can  honestly  say  that  the 
results  have  been  most  gratifying.  The  findings 
of  the  Committees  are  posted  in  the  departments 
concerned,  and  the  fact  that  a  man's  own  fellow- 
workers  are  not  only  passing  judgment  on  his 
actions,  but,  what  is  more  important,  are  looking 
out  for  practical  means  whereby  similar  accidents 
can  be  avoided,  and  lessons  learned  from  mishaps, 
gives  confidence  to  the  employees  as  a  whole  and 
helps  to  link  xip  more  closely  the  interests  of 
employers  and  employees. 

Not  the  least  important  function  of  these 
Couunittees  is  the  inspection  provided  for  imder 
Clause  2(c).  In  these  inspections  the  employees 
have  the  opportunity  of  pointing  out  personally 
to  their  immediate  superiors  any  defects  or  danger 
points — (and  who  knows  these  so  intimately  as  the 
workers   themselves?) — so    that  these  can  be  put 


right  and  safeguarded.      Much  practical  and  iLSeful 
information  has  resulted  from  these  inspections. 

Clianges  in  the  persotitiel  of  the  employef^ 
members  of  these  Committees  should  take  place 
frequently — say  every  6  or  12  months.  In  this- 
way  a  larger  number  of  the  regular  or  permanent 
men  become  more  particularly  interested  in  safety 
work,  and  the  infusion  of  new  blood  maintains  the 
enthusiasm  as  well  as  introduces  new  ideas  into 
the  work  of  these  Committees.  Employees  should 
also  be  encouraged  to  submit  suggestions  for  safe- 
guarding dangerous  parts  of  machinery  and  for 
carrying  out  operations  with  greater  safety  than 
the  general  practice  employed.  These  Committees 
have  power  to  recommend  the  adoption  or  rejec- 
tion of  any  such  suggestions,  and  money  prizes 
are  awarded  for  those  adopted,  according  to  tht- 
utility  or  effectiveness  of  the  particular  suggestion. 

As  an  examjjle  of  what  can  be  done  in  this  way 
I  may  cite  the  case  of  machines  operated  by 
women  on  which  accidents  of  a  somewhat  serious- 
nature  occasionally  happened.  All  attempts  to 
guard  the  machines  adequately  had  been  more- 
or  less  unsuccessful  and  materially  reduced  the 
output.  A  suggestion  was  made  by  an  employee 
which  on  being  developed  was  applied  to  these 
machines,  and  although  there  are  many  of  these 
at  work  no  accident  has  taken  place  since  the 
introduction  of  these  guards  some  14  years  ago, 
and  the  output  has  not  in  any  way  suffered. 
This  is  only  one  case  out  of  many  which  I  could 
cite. 

In  order  that  the  best  results  may  be  obtained 
from  these  suggestions,  the  recommendations  from 
the  respective  Committees  are  laid  before  a  Councit 
consisting  of  the  chairmen  of  all  these  committees. 
Here  the  combined  experience  of  all  the  experts 
is  obtained,  together  with  the  special  advantage 
of  having  the  suggestions  available  for  all  other 
divisions  of  the  factory. 

The  time  taken  up  by  these  meetings  is  not 
great.  They  are  held,  as  a  rule,  during  the  day 
at  an  hour  most  convenient  to  all  concerned. 
There  is  one  element  essential  to  their  success, 
and  that  is  that  those  respon-sible  for  organisinj; 
and  developing  such  a  system  must  be  thoroughly 
in  earnest  and  serious,  and  each  one  must  ha\e 
convinced  himself  that  such  measures  are  in  the 
right  direction  and  in  the  best  interests  of  all 
concerned.  Unless  such  a  conviction  exLsts  better 
leave  such  a  scheme  alone.  It  will  end  in  absolute 
failure. 

In  larger  establishments,  where  the  size  of  the 
factory  and  circumstances  permit  of  such  an 
arrangement,  a  safety  inspector  should  bo 
appointed  whose  duty  it  is  to  be  responsible  for 
the  whole  of  the  safety  organisation  throughout 
the  works.  His  whole  time  is  devoted  to  the 
dxities,  and  he  makes  systematic  inspections  of 
all  safety  appliances  and  guarding,  and  sees  that 
these  are  maintained  in  an  efficient  manner,  and 
also  suggests  the  application  of  new  guartls  and 
methods  wherever  such  may  be  advisable.  He 
of  course  works  in  close  touch  with  the  depart- 
mental management,  and  also  with  the  com- 
mittees already  referred  to.  Provided  the  right 
man  is  appointed  to  such  a  j)osition  the  results 
are  certain  to  justify  it. 

A  set  of  safety  rules  displayed  prominently 
throughout  the  factory  and  also  printed  in  the 
form  of  a  card  handed  to  each  employee  when  he 
or  she  is  engaged,  are  useful  methods  for  educatmg 
them  in  the  ways  of  safety. 

It  is  interesting  to  note  the  opinion  of  H.jM. 
Cluef  Inspector  of  Factories  on  the  working  of  the 
system  I  have  just  described.  In  the  Annual 
Report  for  1909,  the  Inspector  for  the  North- 
western District  says  : — "  In  reviewing  the  cases 
that  have  come  before  him,  finds  that  so  minute 
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a  profHirtiou  of  the  whole  reveal  any  breach  of 
the  law  that  he  was  tempted  at.  fii-st  to  think  the 
law  iliil  not  p)  fiu-  enough.  Further  reflection, 
however,  shows  how  many  are  due  to  carelessness 
and  he  sugtjests  as  a  remedy  the  adoption  of  a 
scheme  in  for\-e  in  a  very  lar^e  works  jn  his 
distriit.  which  he  thinks  wo'iild  do  more  to  reduce 
accidents  than  any  Act  of  I'arliament  or  an  army 
of  inspectors."  lie  then  proceeds  to  describe  the 
scheme  I  have  just  detailed. 

In  the  Annual  Report  of  the  Chief  Inspector  of 
Factories  for  1913  (the  last  one  published)  there 
is  a  further  reference  to  the  e.stahlislinient  of 
safety  committees,  and  it  is  there  stated  tliat  from 
2.")  to  iO%  of  industrial  accidents  are  prevontalilo 
if  practical  means  are  taken.  Some  particulars, 
similar  to  those  mentioned  in  the  report  of  1909 
regarding  the  constitution  of  these  committees, 
are  given  and  tlieir  establishment  is  encouraged. 
There  is  also  a  reference  to  the  appointment  of 
s.atety  in-spectors.  In  the  1912  Report  there  is  a 
reference  to  a  conference  with  the  employers  and 
employees  of  the  cotton  and  woollen  industries 
with  respect  to  means  to  be  adopted  for  reducing 
accidents.  It  was  reconunended  and  agreed  that 
employers  should  make  some  person  responsible 
for  the  periodical  inspection  and  upkeep  of  fencing. 
That  is  a  step  in  the  right  direction,  but  in  my 
opinion  does  not  go  far  enough.  I  fe^ir.  however, 
that  these  Blue  Books  arc  not  very  widely  read, 
and  I  am  sure  some  better  means  of  publicity  for 
such  important  recommendations  and  advice  are 
greatly  to  be  desired. 

In  spite  of  all  care  and  all  precaution,  accidents 
of  one  kind  or  another  are  bound  to  occur.  When 
these  do  happen  adequate  means  of  dealing  with 
them  should  be  provided.  Thanks  to  the  admir- 
able work  of  the  .St.  John's  Ambulance  Association 
there  has  been  a  great  deal  done  in  the  training 
of  men  and  women  in  the  practice  of  rendering 
first  aid.  There  are  very  few  works  where  there 
are  not  one  or  more  emplovees  holding  the  St. 
John  First  Aid  Certificate.  It  is  the  duty  of  every 
employer  to  see  that  the  knowledge  .and  ex- 
perience of  that  employee  is  available  in  all  such 
<-ases  where  it  may  be  required.  It  is  also  his 
duty  to  see  that  a  supply  of  suitable  dressings  is 
kept  ready  for  use,  and  also  that  a  convenient  and 
suitable  place  in  the  factory  is  set  apart  and  can 
be  at  once  utilised  for  the  purposes  of  applying 
first  aid.  By  far  the  larger  proportion  of  accidents 
are  originally  trivial  in  character,  but  unless 
these  are  properly  and  efBciently  treated  in  the 
first  case  the  wounds  become  septic,  or  other  compli- 
cations arise,  the  employees  have  to  go  oft  work, 
compensation  becomes  payable,  and  they  may 
develop  into  serious  cases. 

In  all  workshops  and  factories,  however  small, 
there  should  be  provided  a  suitable  first  aid  room 
or  surgery,  supplied  with  the  neces,sary  equipment 
and  in  charge  of  some  member  of  the  staff  with 
the  requisite  fii-st  aid  training,  who  is  always 
available,  and  who  is  responsible  to  the  manage- 
ment for  the  cleanliness  and  maintenance  of  the 
equipment.  In  the  larger  factories,  there  is 
usually  a  fully  organised  ambulance  brigade,  and 
the  work  done  by  such  means  cannot  be  spoken  of 
too  highly. 

Onnrdinq. — It  is  impossible  to  deal  completely 
or  adequately  with  such  a  very  wide  subject  in  an 
address  of  this  kind,  and  I  can  therefore  only  refer 
to  one  or  two  aspects  in  a  general  way. 

It  may  be  taken  as  an  axiom  that  it  is  always 
better  to  remove  a  soiu-ce  of  danger  than  it  is  to 
establish  guards  around  it.  Unfortunately  many 
emplovei's  are  disposed  to  coiisider  every  part  of 
the  plant  or  machinery  which  has  passed  the 
watchfid  eye  of  the  l"a<tory  lasfjcctor  as  being  safe 
and  not  requiring  special  truarding.  This  is  a 
great  mistake,  and  generally  the  first  intimation 


that  such  machinery  is  not  adequately  guarded  is 
an  accident  more  or  less  severe.  If  accidents  are 
to  be  prevented  by  safeguarding,  the  possibilities 
of  their  recurrence  must  be  anticipated  and  pro- 
vided against.  Sometimes  an  accident  happens, 
the  very  fact  of  which  opens  up  the  po.ssibilities  of 
othei-s  happening  under  other  similar  conditions 
Not  only  should  the  place  where  the  particular 
accident  has  happened  receive  immediate  attention 
but  m  order  to  prevent  repetition  all  similar 
machines  and  parts  of  machines  throughout  the 
factory  should  be  su))ject  to  investigation  in  the 
same  manner.  It  is  in  such  cases  the  Committee 
system  already  explained  will  prove  eminently 
helpful. 

II. M.  Factory  Inspectors  are  looked  upon  in 
many  establishments  as  necessary  evils.  Their 
periodical  visits  are  viewed  with  anxiety  bv 
management  and  emplovees  alike,  and  a  sio-h  6i 
relief  is  given  when  they  take  their  departure. 
Ihis  IS  not  iis  it  should  be.  These  gentlemen 
should  be  looked  upon  as  friends.  They  are  more 
anxious  to  help  than  to  criticise.  They  should 
be  taken  into  confidence  by  those  with  whom 
they  come  in  contact.  Personally  I  have  a'wavs 
received  considerable  help,  a.ssistan-e,  and  en- 
couragement in  the  direction  of  improvements  in 
conditions  and  safety  from  the  periodic  visits  of 
the  liLspectors. 

After  mechanical  perfection  has  been  attained 
as  far  as  it  practically  can  be,  it  will  doubtless 
be  the  general  experience  that  accidents  of  a 
certain  class  will  continue  to  recur  with  greater 
or  less  frequency.  It  is  therefore  possible  to  have 
bad  and  preventable  accidents  in  a  factory  which 
IS  excellently  equipped  with  all  kinds  of  mechanical 
guards.  Guards  are  exceedingly  important,  but 
they  are  not  all-important. 

Thorough,  frequent,  and  regular  inspections 
are  of  paramount  importance  in  connection  with 
accident  prevention.  Careful  and  systematic  edu- 
cation of  the  employees  in  the  principles  of  safety 
work  must  receive  close  and  painstaking  attention 
The  need  for  this  can  hardly  be  exaggerated,  and 
the  solution  of  this  part  of  the  problem  is  often 
surrounded  with  difiiculties.  In  this  direction 
the  Safety  Inspector  can  do  much,  but  he  must  be 
backed  up  and  assisted  by  the  otTicers,  otherwise 
his  labour  will  be  in  vain.  For  this  reason  it  is 
necessary  that  he  should  possess  tact,  as  he  may 
frequently  find  himself  in  positions  of  delicacy 

For  a  safety  guard  to  be  effective  it  must  fulfil 
the  following  conditions :—(«)  It  must  prevent 
any  part  ot  the  body  or  clothing  of  the  operator 
or  surrounding  workers  from  accidentally  coming 
in  contact  with  any  moving  part  of  the  machine 
where  it  can  be  injured,  caught,  or  trapped.  (6)  It 
should,  if  possible,  be  automatic  in  its  action 
application,  or  operation,  (c)  It  should,  if  pos.siblc' 
be  an  integral  part  of  the  machine  itself,  (rf)  It 
should  not  materially  diminish  the  output  or 
efficiency  of  any  machine  to  which  it  may  be 
applied.  •' 

The  exact  nature  of  the  hazards  existing  or 
occurring  in  each  establishment  must  be  first 
ascertained,  and  then  the  best  means  of  avoiding 
overcoming,  or  minimising  them  must  be  thoueht 
out  and  applied. 

In  conclusion  I  wish  to  put  forward  a  strong 
plea  to  manufacturers  generally  to  take  up  this 
suljject  of  accident  prevention  actively  and 
seriously.  It  is  not  philanthropy.  It  is  a  strictly 
business  proposition  with  humanitarian  interest 
thrown  in.  I  am  conscious  that  many  progressive 
emi)loyers  have  done,  and  are  doing,' a  great  deal 
in  this  direction,  but  the  ideals  have  not  made  the 
progress  they  should  have  done  during  the  past 
few  years.  I  do  not  here  propose  to  go  into  the 
reasons  for  this,  sufficient  to  say  that  it  is 
unfortunately    the    case.     Other    countries    have 
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made  greater  progress  than  we  liave,  and  we  ought 
to  see  that  we  do  not  take  '■  the  wooden  spoon." 

It  should  always  be  remembered  that  so-called 
little  things  are  often  of  great  importance.  The 
major  accidents  attract  much  more  attention 
than  the  minor  ones,  but  the  latter  are  tar  more 
numerous  and  their  cumulative  results  are  great. 

Five  years  ago,  I  brought  before  the  Home 
Office  a  suggestion  that  a  safety  museum  should  l>e 
established  in  this  country  on  the  lines  of  some 
of  those  in  America  and  ou  the  Coiitinent,  and  was 
informed  that  the  matter  was  in  hand.  I  have 
heai'd  nothing  of  it  since,  although  I  observed 
in  a  recent  Blue  Book  an  announcement  that 
progress  with  the  proposed  safety  museum  had 
been  interrupted  l)y  causes  outside  of  the  control 
of  the  Home  Office.  It  is  to  be  hoped  that  tlie 
scheme  has  not  been  dropped.  There  are,  I 
understand,  24  museums  of  safety  in  the  world, 
not  one  of  which  is  in  the  United  Kingdom. 
The  principal  ones  are  : — New  York,  Montreal, 
Paris,  Amsterdam,  Milan,  Moscow,  Ziirich,  Stock- 
holm, Copenhagen,  Helsingfors.  Berlin,  Munich, 
Vienna,  Budapest,  Dresden,  and  Gratz. 

In  opening  the  Paris  museum  of  safety,  the 
then  President  of  the  Fiench  Republic — President 
Ijoubet — said  : — "  Never  does  one  appeal  in  vain 
in  France  when  it  is  a  question  of  social  usefulness. 
Thus  the  Government  of  the  Republic  is  associated 
with  this  museum.  How  could  it  be  otherwise  ? 
for  this  work  protecting  and  lengthening  the  life 
and  labour  of  o\ir  workmen  is  a  most  valuable 
asset  to  our  country  and  you  may  be  sure  that 
whenever  a  work  of  this  nature  is  presented  for 
governmental  consideration  it  wiU  support  it 
with  grants  of  money." 

The  American  museum  of  safety  holds  a  special 
Charter  of  Incorporation  granted  by  the  AsscmJily 
and  Senate  of  the  State  of  New  York.  In  this 
charter  it  is  stated  : — "  The  oljjects  of  the  Corpora- 
tion hereby  created  are  to  study  and  promote 
means  and  methods  of  safety  and  sanitation 
and  the  application  thereof  to  any  and  all  public 
or  private  occupations  whatsoever,  and  of  advanc- 
ing knowledge  of  kindred  subjects  ;  and  to  that 
end  to  establish  and  maintain  a  museum,  library 
and  laboratories  and  their  branches,  wherein 
all  matters,  methods  and  means  for  improving 
the  general  condition  of  the  people  as  to  their 
safety  and  health  may  be  studied,  tested  and 
promoted  with  a  view  to  lessening  the  number  of 
casualties  and  avoiding  the  causes  of  physical 
suffering  and  of  premature  death  :  and  to  dis- 
seminate the  residts  of  such  study,  researches 
and  other  publication."  Fvening  conferences 
are  held  at  tlie  museum  with  tlie  Commissioner 
of  Labour  and  his  Inspectors  together  with 
Societies  such  as  ours — c.ij-.  the  National  Electric 
Ijight  Association,  the  Iron  and  Steel  Electrical 
Engineers.  Works  Engineers  and  Chemists,  etc. 
liarge  niim))ers  of  safety  lectures  have  been 
organised  1)y  the  museum  at  the  larger  centres. 
There  is  no  charge  made  for  exhiljits  or  for  the 
space  occupied.  l)ut  no  exhibit  is  accepted  unless 
it  has  a  safety  featiu'e  and  is  passed  by  the  Board 
of  Approval,  consisting  of  experts  in  the  various 
industries.  Personally,  I  found  the  time  spent 
in  this  museum  of  the  greatest  value  and  interest. 

Does  it  not  seem  preposterous  that  our  Home 
Office  should  indefinitely  defer  such  an  important 
method  of  making  known  to  the  manufacturers  of 
this  country  the  adaptations  and  uses  of  safety 
apparatus,  and  the  details  of  organisations  in  tliis 
and  other  countries  that  have  with  more  or  less 
success  grappled  with  the  problem  of  accident 
prevention  ?  I  hope  the  powers  that  be  will 
leturn  to  this  qviestion  and  see  that  our  manu- 
fattturers  are  infonned  of  all  the  latest  and  most 
usefvd  method.s  of  dealing  with  this  subject.     It 


is   a   duty   the   Government  owes  to  the  manu- 
i   facturers  of  this  country. 

Lack  of  planning  and  of  intelligent  supervision 

is  as  fatal  in  safety  work  as  it  is  in  efficiency  work. 

J    The  safety  campaign  must  be  carefully  thought 

out  and  developed  to  meet  the  existing  circum- 

j   stances.     It  must  be  adapted  to  the  particular 

conditions  it  has  to  meet  and  then  carried  out 

with     intelligence     and     vigour.     Wlien     such     a 

:    scheme  does  not  progress  as  it  should,  it  Ls  prob- 

!   able  that  the  organisation  is  at  fault.       The  plan 

adopted  has  not  been  the  one  best  adapted  to  the 

i    conditions   existing  in  the  particular  factory,   in 

t   which    case    it    must    be   modified    as   experience 

dictates.     One  of  the  best  ways  t/O  give  enooiu'age- 

ment  is  to  take  into  consideration  the  employees' 

I   recommendations  and  carry  out  the  things  they 

;   recommend  whenever  and  wherever  it  is  possible 

and   practicable   to  do  so.     Every   accident  is   a 

notice   that   something   may   be   wrong   with   the 

man,  plant,  or  methods,  and  should  be  immediately 

investigated  to  ascertain  the  cause  and  to  apply 

the  remedy. 

I  hope  I  have  been  aVile  to  put  forward  in  these 
notes  a  few  points  for  thought  and  consideration. 
I  have  not  attempted  to  deal  with  any  section  of 
the   subject  in   an   exhaustive  manner  ;     I   have 
j    rather  endeavoured  to  treat  the  subject  in  a  more 
general  way,  and  broadly,  so  that  further  interest 
might  l)e  aroused  in  this  som-ce  of  industrial  waste, 
!    and  in  the  hope  that  our  Home  Office  may  see  their 
j    way  to  help  manufacturei-s  still  further  than  they 
j    have  done  by  disseminating  that  mass  of  useful 
i    information    which    must    be    locked    up    in    the 
official    "  pigeon-holes."    and    which,     if     placed 
collectively  at  the  service  of  factory  owners,  would 
i   prove  a  gold  mine  of  useful  suggestions  resulting 
in  a  reduction  in  the  loss  of  life  and  limb  to  which 
^   our  workers  are  liable.     I  am  sure  the  information 
i   is  available  and   I   am  equally  sure  that  manu- 
I   facturers  oidy  want  to  be  shown  how  difficulties 
1   and  dangers  have  been  overcome  by  their  neigh- 
bours in  order  to  apply  the  remedies  to  their  own 
case.     There    are    no    bvisiness    secrets    in    these 
I    things,  and  thev  should  be  published  for  the  good 
of  all. 

Discussion. 

Dr.  J.  T.  CoxROY  said  that  co-operation  Ijetween 

I   employees  and  manufacturers  was  essential,  and 

the  calling  in  of  capable  foremen  was  also  most 

desirable.     l']mphasis  might  be  laid  on  the  need 

for  bringing  in  the  workei-s  for  inspection,  and  also 

!   for  sending  iu  of  reports  at  stated  intervals.     It 

was  quite  true  that  the  Home  Office  had  reports 

;   which,    if   .available,    would   be   most   useful.     As 

regards  the  rules   Mr.   Gray  had  read  out,   most 

raanvifacturers  would  like  to  liave  them,  l)ut  very 

few  had  actually  adopted  such  a  system. 

jNIr.  Arthur  Carey  said  that  the  necessity  for 
oljtaining  the  co-operation  of  the  men  was  a  xioint 

1   too  often  lost  sight  of,  .and  was  difficidt  to  attain. 

\  The  way  ]Messrs.  Lever  had  tackled  the  question 
and  brought  knowledge  and  experience  to  bear 
upon  it  was  a  soiu-ce  of  admiration.     Their  scheme 

,   showed  imagination  and  pluck. 

:       Mr.   W.   1'.   Thompson   asked   whether   Jfessrs. 

I  Lever  insured  tlieir  men,  for  at  one  small  works 
he  had  visited  there  were  more  accidents  than  in 
the  whole  of  Messrs.  Lever's,  and  on  inquiry  he  was 
told  that  this  was  no  concern  of  the  works  but  of 
the  insurance  company.  He  thought  insurance 
was  one  of  the  great  causes  of  accident. 

j  Mr.  Gray,  in  reply,  said  that  Messrs.  Lever  did 
'  insure  their  men  themselves,  but  they  tried  to 
j  Ijring  in  the  co-operation  of  all  in  acting  on  the 
I   principle  of  safety  first.     They  must  guard  against 

accidents  occurring  which  could  be  prevented  hy 

any  human  foresight  or  organisation. 
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Obituary. 


RATHAET.    MKLOOr.A. 

Professor  Rapha<-1  .MeUlola.  K.R..S..  ilifil 
siuldenly  on  Novouilx-r  Kith,  at  the  apo  ot  60. 

Burn  in  London,  he  was  educatcit  at  the 
Itoyal  School  ot  Mini's,  and  afttM-wards  spent 
two  yeai-s  at  tho  colour  works  of  Messrs. 
Williams,  Thomas,  and  Dower,  at  IJn-ntford. 
He  then  went  to  the  Royal  ("ollegc  of  Science 
as  assistant  to  Sir  Kdward  tYaiikland  and 
later  to  the  Solar  Physics  laboratory  as 
a.<5sistant  to  Sir  Nt)nnan  f/ockyer.  In  1875 
he  went  to  the  Nicohar  Islands  in  charfje  ot 
the  British  Eclipse  Kxpoditimi.  and  on  Ids 
return,  in  the  following  year,  he  resunuMl  his 
connection  with  the  colour  indnstry,  taking 
up  an  appointment  with  Messrs.  Brooke, 
.Simpson,  and  Spiller.  at  Hackney  Wick. 
He  left  the  firm  in  1.S85  on  his  appointment 
to  the  Chair  ot  Chemistry  at  Finsbury  Technical 
College,  a  position  which  he  held  until  his 
death. 

Meldola  carried  out  a  large  amount  of  valuable 
research  work  on  the  chemistry  of  aniline 
dyestutTs,  and  his  name  is  associated  witli  a 
dyestnlT,  Meldola 's  Blue,  or  Naphthol  Blue, 
prepared  by  him  in  187i(  by  the  action  of 
nitrosodimethylaniline  im  /1-iiaphthol.  Among 
the  other  dyestutis  which  he  discovered  may 
be  mentioned  Alkali  Blue,  prepared  from 
Hosaniline  and  0-naphthylaniine,  and  Viridine 
(Alkali  Green),  obtained  by  the  action  ot  crude 
benzyl  chloride  on  diphenylamine,  the  product 
being  subsequently  oxidised  and  sulphonated. 
He  showed  later  that  the  formation  ot  ^'iridine 
was  due  to  the  Ijenzotrichloride  present  in  the 
cnide    benzyl    chloride.     He    also    devised    a 


general  method  fur  T)reparing  disazo  and 
tertiary  azo  compoviiuls  and  for  the  direct 
production  of  aininoa'/.o  compounds,  in  addition 
to  carrying  out  extensive  researches  on  the 
constitution  of  azo  and  diazo  compounds. 
In  18S5I  ho  contributed  a  paper  to  this  Journal 
( \'ol.  8,  p.  !t58)  on  a  new  photographic  developer, 
Kikonogeii,  which  is  the  sodium  salt  of  1- 
amino-li-naphthol-0-sulphoi\ic  acid,  a  com- 
pomul   which  he   prepared  in   1881. 

He  was  the  author  of  numerous  books  on 
chemical  and  other  subjects.  Two  of  the  best 
known  are  "  ('hemical  Synthesis  of  Vital 
I'roducts  "  and  "  The  Chemistry  of  Photo- 
graphy." 

'I'hough  Professor  Meldola's  active  coimection 
with  cheniieal  industry  ceased  in  1885,  Ids 
interest  in  tlie  industry  generally,  and  in  the 
dyestuff  industry  particularly,  never  abated, 
and  he  lost  no  opportunity  of  urging  on  manu- 
facturers the  necessity  for  chemical  research, 
for  he  early  recognised  that  the  British  dye- 
stuff  industry  must  fall  into  decay  iiidess  more 
scientific  methods  were  adopted  by  "it.  A  perusal 
of  his  Presidential  Addi-ess  to  this  Society  (this 
Journal,  1909,  554 — 577)  will  show  how  strong 
were  his  views  on  technical  education  and 
research. 

In  atldition  to  being  President  of  tliis  Societv 
in  1908—1909,  Meldola  filled  the  office  of 
I'resiilent  of  the  Chemical  Society  (1905 — 1907), 
of  the  Institute  of  Chemistry  (1912 — 1915), 
and  of  the  Society  of  Dyers  and  Colorists 
(1907—1910).  He  was  elected  a  Fellow  of 
the  Royal  Society  in  188G  and  was  awarded 
the  Davy  Medal  in  1913.  In  1912  he  was 
appointed  Professor  of  Organic  Chemistry  in 
the  University  of  London,  and  in  July  of  this 
year  became  Chairman  ot  the  Advisory  Com- 
mittee in  connection  with  British  Dyes,  Ltd. 
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Separation  of  salts  held  in  solution,  or  liquidn  u-liirh 
are  miscibt);  from  each  ottter.  J.  A.  Xewby. 
Dtimfries,  and  C.  .T.  Montgomerv.  .Saltcoats, 
Scotland.     Eng.  Pat.  9140,  Oct.  12,  1914. 

By  bringing  a  gaseous  or  solid  moving  surface  ot 
large  area  into  contact  with  the  solution  of  a  .salt, 
or  with  a  mixture  of  miscible  liquids,  the  surface 
tension  between  moving  gas.  or  solid,  and  the 
liquid  is  so  reduced  that  separation  is  easily 
effected.  In  one  method,  the  solution  is  placed  in 
a  vessel  along  the  bottom  of  which  a  number  of 
small  orifices,  tor  the  injection  of  a  ctirrent  ot  air, 
are  placed.  When  a  .series  of  vessels  is  used,  each 
of  tne  units  except  the  first  and  the  last  is  pro- 
vided with  a  vertical  partition  by  wliich  the 
inflowing  liquid  is  confined  to  a  relatively  small 
space,  and  then  passes  below  tlie  partition  into 


the  larger  compartment .  The  separated  salt  flows 
with  the  liquid  through  a  spout  at  the  top  of  one 
vessel  into  the  next,  and  is  finally  deposited  in  the 
last  vessel  of  the  series.  A  second  method  con- 
sists in  passing  the  liquid  through  a  pipe  into  the 
capillary  space  between  a  pair  of  liorizontal  discs 
mounted  on  a  rotating  shaft,  the  whole  being 
enclosed  in  a  tank  ;  at  the  same  time  air  may 
be  injected  into  the  space  between  the  discs. 
The  separated  solid  is  lemoved  from  the  latter 
either  mechanically  or  by  hand,  and  the  residual 
liquid  is  run  oft  tliro\igh  a  pipe  at  the  ba.se  of  the 
tank.  -E.H.  T. 

Crystals  from  solutions  saluiated  hot  ;    Process  for 

obtaining  rapidly .    F.  Crotogino.    Ger.  Pat. 

286.085,  Feb.  0,  1913. 

The  solution  is  cooled  in  a  closed  vessel  by  means 
of  a  current  ot  air  of  such  strength  that  the 
formation  of  a  coherent  layer  of  crystals  on  the 
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surface  is  prevented.  The  strength  of  the  air 
current  may  be  varied  at  different  places.  Tlio 
solution  may  be  either  still  or  slowly  moving  ;  in 
the  latter  case  the  air  current  flows  preferably  in 
the  opposite  direction. — A.  S. 

Furnaces  or  kilns  ;  Gas,  oil,  or  dust  fired  ■ 


.  G.  S. 
Higginson,  London,  and  W.  R.  de  la  C.  Beamish, 
Edinburgh.     Eng.  Pat.  22,909,  Nov.  23,  1914. 

A  CHAMBER  is  divided  by  an  inclined  partition  into 
compartments,  of  which  the  upper  serves  as  a 
combustion  chamber  and  the  lower  as  an  air 
heating  chamber.  Regulated  quantities  of  air 
are  supplied  from  the  air  heating  chamber  to  the 
upper  and  lower  ends  of  the  combustion  chamber, 
and  the  products  of  combustion  are  led  first 
through  flues  to  heat  the  main  hearth  of  the 
furnace,  and  then  through  other  flues  for  heating 
secondary  hearths.  The  walls  and  other  parts  of 
the  furnace  are  constructed  of  interchangeable, 
tongued  and  grooved  blocks  of  refractory  material. 

— W.  H.  C. 


Kilns  ;   Basic  lining  for  - 


S.   B.    Newberry, 


Baybridge,  Ohio,  Assignor  to  Sandusky  Portland 
Cement  Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,156,018, 
Oct.  5,  1915.     Date  of  appl.,  AprU  13,  1914. 

A  BEFR.\CTOBY  lining  for  kilns  is  made  by  mixing 
coarsely  pulverised  cement  clinker  with  water 
and  10 — 20%  of  calcium  chloride.  The  mixture 
is  formed  into  blocks  and  dried. — W.  H.  C. 


Kiln  ;  Rotary  - 


R.  Kart,  Gyongyos,  Hungary. 


Ger.  Pat.  286,604,  May  9,  1911. 

The  front  end-wall  of  the  kiln  is  formed  by  a 
funnel-shaped  member,  constructed  in  removable 
segments,  and  with  its  narrow  end  projecting  into 
the  interior  of  the  kiln.  The  wall  is  thus  free  to 
expand  in  the  direction  of  the  axis  of  the  kUn. 

— A.  S. 


Kiln  ;    Rotary  ■ 


Fellner    und    Ziegler.     Ger. 


Pat.  285,419,  Nov.  29,  1913. 

To  prevent  formation  of  adherent  deposits  on  the 
wall  of  the  kiln,  the  lining  is  divided  into  sections 
by  means  of  hollow  pieces,  through  which  a  cooling 
medium  is  passed.  The  hollow  pieces  are  longer 
than  the  zone  of  the  kiln  in  which  formation  of 
such  deposits  may  occur. — A.  S. 

Burner  for  rotary  kilns.  G.  Polysius,  Eisengiesserei 
u.Maschinenfabr.  Ger.Pat.  285,455,July  19,  1913. 

The  burner,  which  is  intended  for  use  in  rotary 
kilns  in  which  the  lower  part  of  the  kiln  serves  as 
a  cooling  chamber,  is  movable  in  a  longitudinal 
direction,  so  that  the  position  of  the  flame  can  be 
varied  in  accord  with  varying  cliimney  draught. 

— A.  S. 

Spray  producers  or  atomisers  for  liquids.  D.  H. 
Thomas,  iloiiiston,  Glam.,  A.  D.  Berk,  London, 
and  F.  J.  IMorgan,  Swansea.  Eng.  Pat.  608, 
Jan.  14,  1915. 

The  liquid  to  be  atomised  is  conveyed  by  the 
unobstructed   pipe,   d,   to    the   point  where   con- 

a- 
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verging  streams  of  compressed  air  or  steam  from 
the  nozzles,  6,  6,  meet.     For  certain  liquids,  e.g.. 


corrosive  acids,  et<?.,  a  modified  form  of  atomiser  is 
used ;  the  liquid  is  supplied  by  the  pipes  shown  in 
dotted  lines  and  marked,  e,  f,  from  the  end  of 
which  it  drips  on  to  the  outside  of  the  pipes,  a',  a'^, 
and  flows  over  them  until  it  reaches  the  nozzle,?.. 
6,  ft.— W.  H.  C. 

Charging    liquids    with    gas ;    Apparatus   for  - 


J.    P.    and    R.    W.    Wittemann,    Assignors    to 
Amaranth  Machinery  and  Supply  Works,  Inc., 

I        New  York.     U.S.  Pat.  1.155,983,  Oct.  5.  1915. 

[        Date  of  appl.,  Aug.  6,  1914. 

The  liquid  and  the  gas  are  conveyed  to  a  pump 
by  separate  conduits  provided  with  valves  con- 
trolled by  diaphragms.  The  liquid  conduit  has 
different  cross-sections  at  different  places,  and 
separate  conduits  are  provided  between  the  parts 
of  different  cross-section  and  the  opposite  sides 
of    the    diaphragms    controlling    the    valves. 

— W.  H.  C. 

Impregnating  liquids  iviih  gases ;  Apparatus  for .. 

A.  Haupt.     Ger.  Pat.  286,121,  Dec.  11,  1913. 

The  apparatus  works  on  the  injector  principle, 
and  the  entering  liquid  acts  on  a  membrane  whicli 
is  connected  with  a  device  for  controlling  the 
pressure  at  which  the  gas  is  introduced,  the  con- 
ditions being  so  adjusted  that  the  pressure  of  the 
gas  exceeds  that  of  the  liquid  by  an  approximately 
constant  amount.  The  outlet  for  the  impregnated 
liquid  is  constricted,  so  as  to  utilise  to  the  fullest 
possible  extent  the  kinetic  energy  of  the  liquid  in 
the  impregnating  chamber. — A.  S. 

Filter-press  ;  Electro-osmotical  - 


.  B.  Schwerin» 
Assignor  to  Ges.  f.  Elektro-Osmose  m.  b.  H.,. 
Frankfort.  Germany.  U.S.  Pat.  1,156,715, 
Oct.  12,  1915.     Date  of  appl.,  Apr.  8,  1913. 

See  Eng.  Pat.  10,873  of  1913  ;  this  J.,  1913,  833. 

Process  for  simultaneously  scraping  [from  a  drum] 
and  pulverising  calcium  nitrate  and  similar 
materials.     Fr.  Pat.  474,996.     .Sec  VII. 


IlA.— FUEL  ;    GAS  ;    MINERAL   OILS  AND 
WAXES. 

Gas  from.  peat.     G.  A.  Brender  k,  Brandis.      Het 
Gas,  35,  277.     J.  Gas  Lighting,   1915,  132,  54. 

Trials  were  made  at  the  Hague  gas-works  with 
two  descriptions  of  peat,  viz.  :  (A)  dense  peat  in 
flat  briquettes  containing  25%  of  moisture,  and 
(b)  pressed  dredged  peat  briquettes  cont-aining 
18%  of  moisture,  in  a  10  ft.  horizontal  retort  at 
the  same  temperature  as  used  for  the  distillation  of 
coal.  Using  peat  alone  the  production  of  gas  at 
first  was  excessive  ;  with  description  (.\)  17,885 
cub.  ft.  of  gas  per  metric  ton  was  obtained,  of  gross 
calorific  value  385  B.Th.U.,  while  with  description 
(B)  17,255  cub.  ft.  per  metric  ton  was  obtained,  of 
calorific  value  366  B.Th.U.  The  addition  of  10  to 
20  %  of  peat  to  gas  coal  increased  the  make  of  gas 
without  lowering  the  quality  unduly.  The  coke 
produced  from  the  mixture  was  of  a  "  good  work- 
able kind."  The  addition  of  peat  is  not  advisable 
in  works  with  water-gas  plant,  or  with  vertical 
retorts  into  which  steam  is  introduced,  owing  to 
the  effect  on  the  calorific  value  of  the  gas. 

— W.  G.  C. 

Mineral  oils  and  liquid  hydrocarbons  of  all  kinds, 
fatty  acids  and  similar  substances  ;    Distillation 

of .     L.  Singer.     Petroleum.  1915,  10,  605 — 

608.     Z.  angew.'Chem.,  1915,  28,  Ref.,  370. 

Apparatus  for  the  distillation  of  mineral  oils  in  a 
liigh  vacuum  has  been  erected  in  Germany  and 
yields  products  suitable  for  all  practical  purposes. 
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•<'rude  oils,  rich  in  paraffin  wax,  when  th\>s  dis- 
t  illed,  yield  maohino  oils  and  cylinder  oils  of  the  best 
■  lualitv,  together  with  hij;h-grado  paraflin  wax. 
I  onsiilerable  Siivint;  of  time,  expenses,  aiul  fuel  is 
elTectoil.  t'riide  oils  are  first  freed  frt)m  benzine 
in  a  preliminary  heater,  and  then  distilled  in  the 
vacuum  apparatus  with  the  aid  of  a  fractionating 
ilephlcgmator.  Tiie  distillates  arc  anhydrous  and 
free  from  decomposition  products,  and  are  more 
liomogcneous  than  liave  hitherto  been  obtainable. 
Less  chemicals  are  required  for  refining  such  dis- 
tillat<s,  and  the  amount  of  acid  tar  left  in  the 
refining  of  German  oils  is  reduced  by  more  than 
r)0%.  Similar  advantages  are  obtained  in  the 
distillation  of  coal  tar,  asphalt  oils,  or  fatty  acids. 

— O.  A.  M. 

Aromatic    coitstitucnis    in    hydrorarhon    mixtures ; 
liange    of    upplieiihiUly    of    the    sulphur    dioxide 

method    of    determining .     W.    F.    Rittman 

and  K.  J.  Jloore.     Met.  and  Chem.  Eng.,  1915, 
13,  713—714. 

1-;deleanu's  metliod  of  separating  the  ai-omatic 
ci>iistituents  in  hydrocarbon  mixtures  (this  J., 
1914,  343)  gives  satisfactory  results  with  small 
<iuautities  of  the  former,  but  is  not  applicable  when 
more  than  about  25%  is  present.  In  such  cases 
it  is  necessary  to  dilute  tlie  mixture  with  a  pure 
paraffin  mixtvire,  such  as  Pennsylvania  kerosene. 
The  temperature  at  which  the  extraction  is  made 
should  be  low,  preferably  about  — 20'  C. — C.  A.  M. 

StoiUk  and  Iransformer  oils  [  ;    Sludging  of ]. 

P.  Digby.     J.  Inst.  Elect.  Eng.,  1915,  53,  146— 
150. 

A  SAMPLE  of  sludge  produced  from  transformer  oil 
by  treatment  with  ozone  in  the  presence  of  copper 
and  iron,  has  been  found  by  Messrs.  Ferranti  to 
have  the  composition  : — 

Organic  acids  soluble  in  petroleum  spirit    2-31% 

„         „     ctlicrCD  free 7-56% 

(2)  combined    20-98% 

Neutral  unsaponiflable  solid    (1)  ml.  in  ether    42-46% 

(2)  sol.  in  benzol 11-50% 

Insoluble  in  benzol  (cirbon)   3-31  % 

B-uic  solid  soluble  in  etlier     10-51% 

Copper  oxide 0-53% 

Ferric  oxide    006% 

Other  mineral  matter  0-78% 

The  organic  acids  soluble  in  ether  are  saturated 
acids  of  tlie  paratliu  series,  and  form  brown 
needle-shaped  crystals  of  mean  molec.  wt.  291. 
The  neutral  and  basic  solids  are  both  of  the  paratliu 
series.  All  the  products  are  considered  to  be  the 
result  of  oxidation  with  the  formation  of  complex 
organic  acids,  dehydrogenated  hydrocarbons,  and 
oxidised  resinous  asphaltones.  Tlie  Victoria  Falls 
and  Transvaal  Power  Co.  con-sider  sludging  to  be  a 
purely  chemical  reaction  between  certain  un- 
saturated hydrocarbons  of  tlie  oils  and  oxygen  of 
the  atmosphere,  and  advise  designing  transformers 
to  minimise  tlie  .surface  exposed,  or  covering  the 
.surface  with  inert  ga.s.  High  temperature  greatly 
influences  tlic  rate  of  action.  Copper  and  lead 
appear  to  act  as  catalysts,  and  sunlight  infiuences 
the  rate  of  action.  Liability  to  sludge  is  inde- 
pendent of  specific  gravity  and  viscosity. — F.  W.  A. 

Patents. 

Torpedoes  ;    Method  of  increasing  the  energy  of  a 

fluid-motor  in  motor-driven .     M.  Bruiiiquel, 

Paris.     U..S.    Pat.    1,154,009,    .Sept.    28,    1915. 
Date  of  appl.,  July  21,   1914. 

A  SUITABLE  fuel  is  injected  into  and  burned  within 
the  compressed  motive  fluid  as  it  passes  to  the 
motor.  Hydrogen  peroxide  is  also  injected  into 
the  stream  of  fluid  to  control  the  temperature  and 
to  provide  the  necessary  oxygen  for  maintaining 
combustion. — W.  H.  C. 


Water-gas  or  other  gaseous  mixture  rich  in  hydrogen  ; 

Process  for  separating into  its  constituents, 

Badische  .\nilin  und  Soda  Kabr.  Ger.  Pat. 
285,703,  Feb.  18,  1913. 
If  water-gas  or  similar  gaseous  mixture  be  com- 
pressed and  then  allowed  to  expand,  the  lowering 
of  temperature  produced  is  not  sufficient  to  liquefy 
the  constituents  other  than  hydrogen  present  in 
the  gas.  The  present  invention  consists  in 
addmg  carbon  monoxide  or  nitrogen,  whicli  show  a 
positive  Thomson-Joule  effect,  to  the  gas,  before 
compression,  in  such  proportion  that  the  lowering 
of  temijerature  produced  on  expansion  is  sufficient 
to  liquefy  the  major  portion  or  all  of  the  con- 
stituents other  than  hydrogen.  The  enrichment 
of  the  gas  in  carbon  monoxide  or  nitrogen  may  be 
effected  by  modifying  the  method  of  preparation 
or  by  adding  a  suitable  gas  to  the  gaseous  uiixture 
containing  hydrogen.  When  tlie  process  is  once 
in  operation  it  is  only  necessary  to  add  a  certain 
quantity  of  the  constituents  (carbon  monoxide, 
nitrogen)  which  are  liquefied,  to  the  gas  under 
treatment  in  order  to  obtain  the  desired  result  ; 
or  the  liquefied  constituents  may  be  fractionated 
and  the  most  volatile  portion,  still  containing  some 
hydrogen,  added  to  the  gas  under  treatment. 

Benzol  in  gases ;    Determination   of .     J.    H. 

Reineke.     Ger.  Pat.  285,920,  June  28,  1914. 

The  benzol  content  is  estimated  from  the  illum- 
inating power  of  the  gas,  measured  with  the  aid 
of  a  photo-electric  cell,  e.g.,  a  selenium  cell,  and  a 
current-indicating  device.  A  curve  is  given 
showing  the  relation  between  the  benzol  content 
and  the  illuminating  power. — A.  S. 

Petroleum,   tar,  and  the  like ;  Apparatus  for  dis- 
tilling   derivatives    of under    vacuum.     R. 

Neumann,  Briinn.  Austria.      Eng.  Pat.  20,353, 

Sept.  30,  1914.    Under  Int.  Conv.,  Oct.  1,  1913. 

A   RECEIVER    for   use    in    vacuum    distillation   is 

described,  by    means    of    which    portions    of    the 

distillate   can   be    discliarged   at   short   intervals. 


The  distillate  from  a  vacuum  cooler  enters  the 
chamber,  2,  whicli  is  emptied  at  intervals  into  the 
receiver,  4,  through  the  valve,  3,  which  is  mechanic- 
ally operated  at  regular  intervals.  The  valve,  3. 
is  then  closed  and  the  valve,  5,  opened  to  allow 
the  liquid  to  discharge  visibly  from  the  outlet,  T, 
which  is  adjustable  in  height  to  vary  the  capacity 
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of  the  receiver,  4.  The  i-eceiver  is  thus  placed 
alternately  under  vacuum  and  atmospheric  pres- 
sure, which  may  be  established  before  the  opening 
of  the  main  valves  by  the  provision  of  two  auxiliary 
valves,  6,  7,  connected  with  the  vacuum  and 
atmosphere  respectively,  and  mechanically  oper- 
ated before  the  main  valves.  In  an  alternative 
fomi,  the  valves,  3  and  5,  may  be  opened  by 
hydrostatic  pressure  after  the  auxiliary  valves 
liave  been  mechanically  operated.  A  single 
pair  of  auxiliary  valves  may  be  provided  for  a 
number  of  receiving  chambers,  and  the  exhaust 
j^ases  of  the  vacuum  pump  may  be  supplied  througli 
the  valve,  7,  to  the  receiver,  4,  instead  of  air,  to 
restore   atmospheric   pressure. — W.  F.  F. 

Oa8-purijying  material ;    Apparahis  for  revivify imj 

.     W.    Foertsch,   Ludwigshafen,    Germany. 

Ger.  Pat.  280,550,  Nov.  29,  1913. 

The  material  is  discharged  from  the  drum,  in 
which  revivification  is  effected,  into  an  elevator 
which  delivers  it  into  a  tower  used  as  a  storage 
receptacle.  Fi'om  the  tower  the  material  may  be 
transferred  either  to  the  purifiers  or  back  to  the 
drum. — A.  S. 

Di-eleciric  composition  [from.  spe)U  oil  shale].  B.  C. 
Sharp,  Glasgow.    Eng.  Pat.  4820,  Mar.  29,  1915. 

A  HOMOGENEOUS  mixture  of  finely-divided,  spent 
oil -shale  with  pitch  or  bitumen  in  equal  proportions 
by  weight.— W.  B.  F.  P. 

Lmci  temperature  distillation  of  coal  and  apparatus 
therefor.     Eng.  Pat.  15,892.   Sec  IIb.     ■ 

Destructive  distillation  of  coal  and  other  carhonaceoua 
substances.         Eng.     Pat.     20,457.     See    IIb. 

Carbonising    fuels.     Eng.     Pat.     8183.     See    IIb. 

Process  of  making  nitrogen  and  carbon  monoxide. 
U.S.  Pats.  1,154,171  and  1,154,173.   See  Vll. 

Process  for  removing  hydrogen  sulphide  from  gases. 
Ger.  Pat.  286,374.    Sec  VII. 

Process  for  extracting  fats  of  every  kind,  hydro- 
carbons, sulphur,  or  the  like.  Ger.  Pat.  284,410. 
Sec  XII. 

Apparatus  for  analysing  gases.  U.S.  Pat.  1,154,792. 
See  XXIII. 

Apparatus    for    the   continuous    analysis    of    gases. 
Ger.  Pat.  285,781.     See  XXIII. 


11b.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 


Patents. 


enters  at  the  other  end,  each  row  of  conduits 
being  connected  to  a  single  supply  pipe,  and  a 
flue  leads  from  each  heating  chamber  to  a  regener- 
ator below  the  level  of  the  retorts.  The  flues  are 
used  alternately  as  air  inlets  and  waste  gas  outlets. 

— W.  F.  P. 

1   Fuels  ;     Carbonising  ■ 


and 


Coal;     Low    temperature    distillation    of - 

apparatus    therefor.       F.    Lamplough,    London. 
Eng.  Pat.  15,892,  July  2,  1914. 

The  charging  hopper  for  a  series  of  retorts  is 
provided  with  a  cylindrical  chamber  having  a 
pair  of  continuously  rotating  segmental  blocks, 
which  are  operated  by  cranks  so  as  to  recede  from 
one  another  when  taking  in  a  charge  of  coal,  and 
approach  one  another  aiter  •discharging  the  coal. 
'J'he  blocks  are  rotated  by  a  ratchet  wheel  operated 
at  variable  speed  by  a  special  arrangement  of 
linkwork.— W.  F.  F. 

Coal  and  other  carbonaceous  substances  ;  Destructive 

distillation  of .     S.  N.  Wellington,  London. 

Eng.  Pat.  20,457,  Oct.  2,  1914. 

Vertical  retorts  are  arranged  between  series  of 
liorizontal  heating  chambers,  operating  in  pau-s, 
which  communicate  at  one  end.     A  gas  conduit 


A.    McD.    Duckham, 
i        Ashtead,  Surrey.  Eng.  Pat.  8183,  Jan.  5,  I»15. 

[  Coal  or  the  like  is  continuously  carbonised  at  a 
i   low   temperature    by    feeding    it    under   pressure 

through  horizontal  or  inclined  retorts  of  the  kind 
;    described  in  Eng.  Pat.  13,934  of  1914  (this  J.,  1915, 

1044),    and    fractionally    collecting    the    volatile 

products.      (See   also   Eng.    Pat.    17,502   of   1914  ; 

this  J.,   1915,  787.)— W.  F.  F. 

Peat  ;  Apparatus  for  obtaining  [products  from,]  - 


E.  Bartholomew,  Toledo,  Assignor  to  The 
National  Peat  Refining  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  1,156,387,  Oct.  12,  I9I5.  Date  of 
appl.,  Dec.  22,  1913. 

An  apparatus  for  separating  peat  products  con- 
sists of  two  vertical  bins  joined  hermetically 
to  a  separator  placed  between  them,  conveyors 
transporting  the  contents  of  the  upper  bin  to  the 
separator,  and  from  the  latter  to  the  lower  bin. 
The  separator  contains  an  inner  shell  provided 
with  a  stirrer  and  terminating  at  its  lower  end 
in  a  hopper,  through  which  the  material  is  fed  on 
to  a  grate  of  electrodes  situated  immediately 
below  it.  The  electrodes  are  so  arranged  that 
they  form  a  clear  annular  space  in  which  the  gases 
collect,  and  from  which  they  are  led  away  between 
the  two  walls  of  the  separator  to  the  upper  bin. 

— E.  H.  T. 

Incandescence  [tungsten]  lamps;  Draujing  re- 
fractory materials  for .     H.  C.  G.  Remand, 

iBerlin,  Assignor  to  General  Electric  Co.  U.S. 
Pat.  1,156,492,  Oct.  12,  1915.  Date  of  appl.. 
May  22,  1912. 

Tungsten  wh-e  is  coated  with  a  greasy,  decom- 
posable sulphide  of  a  metal  of  the  chromium  group^ 
e.g.,  with  tungsten  sulphide  ;  the  wire  is  drawn 
and  the  sulphide  decomposed,  thus  leaving  an 
adherent   coating   of   tungsten. — B.  N. 

Electrode  [for  arc  lamps].  C.  R.  Krueger,  Schenec- 
tady, N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,156,696,  Oct.  12,  1915.  Date  of 
appl.,  June  28,  1913. 

See  Eng.  Pat.  18,820  of  1912 •;   this  J.,  1913,  692. 


III.— TAR  AND  TAR  PRODUCTS. 

t  Distillation  of  mineral  oils  and  liquid  hydrocarbons 
I  of  all  ki)uls,  fatty  acids,  and  similar  substances. 
I        Singer.     Sec  IlA. 

Range  of  applicability  of  the  sulphur  dioxide  inelhoJ 
I  of  determining  aromatic  constituents  in  hydrocarbon 
[        mixtures.    Rittman  and  iloore.    See  11a. 

1  Use  of  coal  tar  in  [ore  concentration  by]  flotation. 
j  Mueller.     Sec  X. 

I  Patents. 

'    Isoquinoline  ;  Process  for  obtaining from  crude 

qtdnoline  from  coal  tar.  Ges.  f.  Teerverwertung 
m.  b.  H.,  Duisburg-Meiderich,  Germany.  Ger. 
Pat.  285,666,  Jan.  29,  1914. 

The  crude  quinoline  is  partially  neutralised  with 
acid,  or  completely  neutralised  and  then  treated 
with  a  quantity  of  alkali  insufficient  to  liberate 
the  whole  of  the  bases.  The  crude  material  is^ 
thus  separated  into  two  fractions,  and  the  more 
strongly    basic    fraction    is    further    treated,    for- 
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example  by  crystallisation  of  its  acid  sulphate, 
to  yield  a  salt  of  pure  isoquinolino.  Isomiiuoline 
is  of  value  for  therapeutic  purposes  and  in  the 
preparation  of  perfumes. — A.  S. 

DintUltraqitinottroxidcf!  ;  Mayiufarliirc  of .     A. 

G.  Bloxain,  Ixjndon.    Fi-om  Akt.-Gos.  f.  Anilin- 
labr..  Berlin.    Kng.  Pat.  21,347,  Dec.  19,  1914. 

l-XiTitoANTiiiiAQVlNONE  and  its  substitution 
derivatives  form  l.l'-dianthraquinone-oxido  or 
a  substitution  derivative  on  heating  with  .a  sub- 
stance which  absorbs  acid,  such  as  an  alkali 
carbonate,  in  an  inilifferent  solvent  of  the  aromatic 
series. — F.  W.  A. 

Sulphur  derivatives  of  aromatic  amino-compounds  ; 

PrejHiration  of .     Kallc  inid  Co.     Ger.  Pat. 

285,501,  Dec.  31,   1913. 

On"e  mol.  of  a  j)-hydroxy-  or  an  aniino-azo  dye- 
stuflf  reacts  with  2  niols.  of  an  aromatic  sulphinic 
acid  to  give  a  product  containing  two  arylsulphone 
groups.  The  new  products  arc  employed  in  the 
manufacture  of  dyestulTs  or  of  ijharmaceutical 
preparations. — P.  W.  A. 

G-yUro-',i-amino-l-kydroxi/be)t:ciic    and    its    methyl 

Hher ;      Preparation    of .        Farbw.     vonn. 

Meist<'r,  hucius,  und  Briining.  Ger.  Pat.  285,038, 
May  5,  1914. 

4-XlTBO-l-.\CETAMlNOBEXZENK-3-St!LPHONIC       acid 

(rutro-acetylmetanilic  aeid)  is  heated  to  a  high 
temperature,  untler  pressure,  with  a  solution  of 
alkali  in  methyl  alcohol.  The  acetyl  group  is 
siiponified  and  the  sulphonic  group  is  replaced 
by  hydroxyl  or  methoxyl. — A.  S. 

ihiJphomethylbenzophenone-o-carbojrylic    acids    and 

mibstitution     products;       Preparation      of . 

Farbw.    vorm.    Meister,    Lucius,    und   Briining. 
Ger.  Pat.  285,700,  Oct.  21,  1913. 

Chlorides  of  benzoic  acid  and  its  substitution 
pi-oducts  are  condensed  with  »n-xylenc.  the 
products  are  sulphonated,  and  the  resulting  as- 
ilimethylbenzophenonesulphonic  acids,  having  the 
sulpho  group  in  the  xylene  residue,  are  oxidised. 
The  products  are  converted  into  anthraquinone 
derivatives  on  treatment  with  concentrated  sul- 
l)huric  acid. — A.  S. 

llydroxytriarylmethanecarboxylic  acids ;  Prepara- 
tion of .     Farbenfabr.  vorm.  F.  Baver  und 

Co.    tier.  Pat.  286,433.  July  4,  1914. 

A  MIXTURE  of  2  niols.  of  an  aromatic  o-hydroxy- 
carboxylic  acid  and  1  mol.  of  an  aromatic  aldehyde 
is  treated  with  zinc  chloride  in  presence  of  phos- 
l)honis  oxychloride.  Heaclion  occurs  without 
beating,  but  the  temperature  may  be  raised  to 
70°  C.  The  phosphorus  oxychloride  may  be 
recovered  by  distillation,  preferably  in  vacuo. 
o-Chlorobenzaldehyde  and  o-cresotic  acid  yield 
ehlorotriphenylmethanedimethyldihydroxydicarb- 
oxylic  acid. — A.  S. 

1.2-Di[hydr]oxybenzcne-i.(i-di»ulphonic  acid;  Pro- 
duction of .      Saccharinfabr.    A.-G.,    vorm. 

Fahlberg,  List  und  Co.,  and  A.  Klages,  Magde- 
biu'g,  (iermany.  Eng.  Pat.  15,275,  June  25,  1914. 

See  Ger.  Pat.  276,273  of  1913  ;  this  J.,  1914,  1044. 

Apparatus  for  distilling  derivatives  of  petroleum, 
tar,  and  the  like  under  vacuum.  Eng.  Pat.  20,353. 
See  U.K. 

Determination  of  benzol  in  gases.   Ger.  Pat.  285,020. 
See  IlA. 

Impregnation   [rot   proofing]   of  yarn,   fishing  nets, 
canvas,  wood,  etc.    Eng.  Pat.  7275.   Sec  V. 


IV.     COLOURING    MATTERS   AND    DYES. 

Indican  {polussium  indoxyl  sulphate)  ;  I'rrparalion 

of .     A.  Jolles  and  E.  Schwenk.     Monatsh. 

Chem.,  1915,  36,  S3.  Chem.-Zeit.,  1915,  39, 
Kep.,  333. 
Ciii.oRosuLPHONit'  acid  is  added  slowly  to  well- 
cooled  pyridine,  N-acetylindoxyl  dissolved  in 
pyridine  added,  and  the  mixtm-e  heated  for  2  hrs. 
at  38  (\  and  allowed  to  stand  for  about  40  hrs. 
until  a  drop  <lilut.ed  with  water  does  not  give  the 
colour  of  indigo  on  shaking  with  caustic  soda 
solution.  The  jjyriiline  is  distilled  off  in  vacuo, 
caustic  potash  added,  and  the  potassium  sulphat-e 
filtered  off.  After  passing  in  a  current  of  carbon 
dioxide,  the  solution  is  filtered  and  evaporated 
to  a  small  volume,  when  indican  crystallises. 
The  finely  powdered  crystals  are  treated  with 
boiling  90 "u  alcohol  and  re-precipitated  from 
the  solution  as  quadratic  l.aminai  mth  the  lustre 
of  mother-of-pearl,  wliich  decompose  at  179° — 
180"  C,  and  may  be  preserved  for  a  long  time  even 
in  presence  of  light. — F.  W.  A. 

Pyranol     dyes  ;      Conversion    vj     natural     Jlavonc 

colouring    matters    into .       B.    B.    Watson, 

K.   B.   Sen,   and   V.   ram   Medhi.     Chem.   See. 
Trans.,  1915,  107,  1477—1489. 

Pyranol  dyes  of  deep  colour  have  been  obtained 
from  the  natural  flavone  colouring  matters, 
quercetin,  niorin,  luteolin,  and  apigenin,  by  the 
action  of  organo-magnesium  compounds  on  theii- 
ethers,  and  partially  or  completely  de-ethylating 
the  products  (compare  this  J.,  1914,  305).  The 
dyeings  obtained  with  the  completely  de-etliylated 
3.5.7-triethoxy  -  2  -mp-diethoxyphenyl-4-ethyl-1.4- 
benzopyranol  anhydrohydiiodide,  the  product  of 
the  reaction  of  quercetin  and  magnesium  ethyl 
iodide  (loc.  cii.),  were  not  fast,  but  it  is  now 
found  that  the  triethyl  ether,  obtained  by  partial 
de-ethylation  with  aluminium  chloride  or  with 
moderately  concentrated  sulphuric  acid,  has  equally 
strong  tinctorial  properties  and  produces  shades 
fast  to  all  agents.  It  dyes  violet  blue  on  alum, 
greenish  blue  on  chrome,  crunson  on  tin,  and 
navy  blue  on  hon,  giving  fiUl  shades  with  2%  of 
dyestuff.  The  dye  obtained  in  a  similar  manner 
from  quercetin  penta-ethyl  ether  and  magnesium 
o-methoxyphenyl  bromide  gave  deeper  shades 
than  any  other  member  of  the  series,  producing 
greens  on  alum,  chrome,  and  iron,  and  dark  blue 
on  tin.  From  morin  penta-ethyl  ether  and  mag- 
nesium methyl  iodide  a  product  was  obtained 
which  on  de-ethylation  gave  a  dye  giving  salmon 
and  maroon  sbailcs  on  iron  and  chrome.  From 
luteolin  tetra-ethyl  ether  and  magnesium  ethyl 
iodide  5-7-dihydroxy-2-Hi/*-dihydroxyphenyl-4- 
ethyl-1.4-benzopyranol  anhydrohydriodide  was 
obtained  on  de-ethylation.  It  gave  shades  similar 
to  the  corresponding  quercetin  derivative  l)ut 
of  much  greater  fastness.  The  corresponding  dye 
from  apigenin  gave  terra-cotta  shades.  (See  also 
Eng.  Pat.  1253  of  1915  ;  this  J.,  1915, 709.)— G.F.M. 

A:omclhines  ;   Influence  of  the  sulphonic  group  and 

other  radicals  on  the  colour  of- •.      P.  Pooth. 

Schweiz.  Chem.  Ges..  Feb.  27,  1915.  Chem.-Zeit., 
1915,  39,  508. 
The  influence  of  the  sulphonic  group  upon  the 
colour  of  compounds  of  the  azonietliine  series  was 
studied  in  the  case  of  two  types  of  this  serie?  : 
(I.)  C.Hj.Cn  :  N.CeHj.SOaNa  and  (II.)  CU^.CU  : 
N.CioHj.-SOjNa,  with  the  sulphonic  group  in  the 
para  position  to  the  nitrogen.  Comparisons  were 
made  with  analogous  compounds  unsulphonated. 
With  the  simple  members  of  type  II.,  the  presence 
of  the  sulphonic  group  intensified  the  colour. 
In  other  series,  where  nitro  or  hydroxyl  radicals 
had  been  sul)stituted  in  the  aldehyde  residue,  the 
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presence  of  the  sulphonic  group  weakened  the 
colour  of  compounds  of  type  I.,  while  in  compounds 
of  type  II.,  the  sulphonic  ^oup  deepened  the 
colour  of  the  nitro  substitution  derivatives  and 
increased  that  of  the  hvdroxylated  derivatives. 

—J  F.  B. 

Patents. 
Disaso-dyestuff ;  Manufacture  of  a  substantive  - 


Akt.-Ges.  f.  Anilmfabr..  Berlin.      Eng.  Pat,  4072, 
Mar.  15,  1915.     Under  Int.  Couv.,  Mar.  13,  1914. 

One  mol.  of  the  tetrazo-compound  of  4.4'-diamino- 
diphenyhirea  is  combined  with  1  mol.  of  2-aniino-S- 
naphthol-6-sulphonic  acid  m  acid  solution  and  \vlth 
1  mol.  of  resorcinol.  Tlie  dyestuff  obtained  gives 
red-brown  shades  on  cotton,  which  become  fast 
to  washing  and  to  light  on  treatment  with  formal- 
dehyde, differing  in  this  respect  from  the  dyestuff 
derived  from  benzidine. — F.  W.  A. 

Trisazo-dyestuffs ;       Manufacture     of    green     sub- 
stantive   .     Akt.-Ges.  f.  AnUiiifabr.,  Berlin. 

Eng.   Pat.   8996,    June    18,    1915.      Under   Int. 
Conv.,  June  19,  1914. 

Toe  4-aminoazo-compound  obtained  froni  a 
diazonaphthalenesidphonic  acid  and  an  aniino- 
compound  of  the  benzene  or  naphthalene  series,  is 
diazotised  and  combined  with  a  1-aminobenzoyl- 
amino-8-naphtholsulphonic  acid;  the  disazo-com- 
pound  obtained  is  further  diazotised,  and  com- 
bined \vith  a  pyrazolone  derivative,  a-methylindole, 
or  other  suitable  substance  containing  the  atomic 
grouping  .CO.CH,.CO.  The  dyestuffs  produced 
give  green  shades  on  cotton. — F.  W.  A. 

Anthraquinone  derivatives  [tnercaptans'] ;   Method  of 

manufacturing .      A.    G.   Bloxam,   London. 

From  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort, Germany.    Eng.  I'at.  8254,  June  3,  1915. 

Mercapt.\ns  of  the  anthraquinone  series  are 
obtained  by  heating  a-hydroxy-  or  a-amino- 
derivatives  of  anthraquinone  with  an  alkali 
sulphide  at  140° — 150°  C,  with  or  without  addition 
of  siilphur,  when  the  hydrogen  atom  in  ortho- 
position  to  the  a-hydroxy-  or  d-amino-group 
is  replaced  by  an  SlI  group,  giving  valuable 
dyestuffs  or  intermediate  products. — F.  W.  A. 

Phenanthraquinone  dyestuffs  ;    Manufacture  of  new 

.  E.  R.  Watson  and  K.  C.  Mukherjee,  Dacca, 

India.     Eng.  Pat.  9311,  June  25,  1915. 

Bromo-  or  nitrobronio-derivatives  of  phenanthra- 
quinone are  treated  with  aromatic  amines  of  the 
benzene  or  naphthalene  series.  The  dyestuffs 
obtained  give  dark  blue,  violet,  or  greenish-blue 
shades,  of  good  fastness,  on  chrome-mordanted  or 
unmordanted  wool,  their  fastness  to  light  being 
increased  by  sulphonation.  For  example,  100 
parts  of  2-mtrobromophenanthraquinone  is  boiled 
for  2  hours  -n-ith  1000  parts  of  aniline  and  25  parts 
of  copper  powder,  the  solution  filtered  hot,  and 
poured  into  an  excess  of  dilute  hydrochloric  acid, 
when  2-nitroanilmophenanthraquinone  is  pre 
cipitated.— F.  W.  A. 

I ndigoid  dyestuffs  ;  Preparation  of .  Kalleund 

Co.   Ger.  Pat.  283,808,  Oct.  16,  1913. 

Indigoid  vat  dyestuffs  are  prepared  by  the  con- 
densation of  indoxyl  or  its  derivatives  with 
hydroxyazo  dyestuffs,  especially  those  having 
as  one  component  an  aminonaphthol  or  a  hydroxy- 
carbazole  ;  the  hydrogen  atoms  of  the  amino 
group  may  be  replaced  bv  other  atoms  or  radicals. 

—A.  S. 

Vat  dyestuffs  ;  Preparation  of -. .    Kalle  und  Co. 

Ger.  Pat.  286,151,  Dec.  21,   1913. 
Vat  dyestuffs  are  prepared  by  condensing  a-  or 
/S-naphthoquinone   or   o-naphtLoquinone-2-   or  /5- 


naphthoq\unone-4-sulphonic  acid  or  their  hetero- 
nuclear  derivatives,  with  indoxyl  or  oxythio- 
naphthene  or  their  substitution  products,  homo- 
logues,  or  analogues.  The  dyestuffs  may  be  sub- 
sequently acylated  or  alkylated,  or  treated  with 
amines. — A.  S. 


Nitrogenmts  condensation  products  [vat  dyestuffs]  of 

the    anthraquinone   series;    Preparation   of . 

Farbw.    vorm.    Meister,    Lucius,    ynd    Briining. 
Ger.  Pat.  284,208,  March  19,  1913. 

a-AXTHRA-N-AHYLPYRROLECARBOXYLIC     acids    are 

treated  with  acid  condensing  agents,  such  as 
ordinary  or  fuming  sulphuric  acid,  or  chloro- 
sulphonic  acid.  The  products  difl'er  from  the 
original  substances  by  gi\'ing  dark  coloured  vats  ; 
the  simplest  product  is  termed  isatanthrone. 

— F.  W.  A. 

Hydroxyanthrapyri/iones ;       Production       of - 


Farbw.    vorm.    Meister,    Lucius,    und    Briining. 
Ger.  Pat.  284,209,  Oct.  18,  1913. 

ARYLsriPHONEACETYi,  Compounds  of  n-amino- 
anthraquinones  are  heated  with  alkali,  giving 
hydroxyanthrapyridones. — F.  W.  A. 

Anthraquinoneoxazoles ;        Preparation        of - 


Farbw.  vorm.  Meister,  Ijucias,  und  Briining. 
Ger.  Pats,  (a)  286,093,  Oct.  23,  and  (b)  280,094, 
Oct.  28,  1913. 

Aj{THRAQurNONEOXAZor.ES  are  obtained  (A)  by 
treating  acylaminoanthraquinones  with  oxidising 
agents,  or  (b)  by  treating  benzoylamino-o-nitro- 
anthraquinones    or    their    derivatives    with    cou- 


2.3-nydro.rynaphthoic   acid   amide  ;   Production    of 

derii'atives  of .    Farbenfabr.  vorm.  F.  Baver 

und  Co.     Ger.  Pat.  284,997,  Nov.  29,  1913. 

Halogenides  of  2.3-hydrox>-naphthoic  acid,  or 
the  acid  itself  in  presence  of  dehydrating  agents, 
react  with  aminonaphthols  to  give  the  hydroxy- 
naphthalides  of  2.3-hydroxynaphthoic  acid. 
Whereas  the  anilide,  for  example,  is  only  soluble 
in  hme  water,  and  very  sparingly  soluble  even  in 
this  reagent,  the  new  arylides  are  readily  soluble 
in  warm  dilute  sodium  carbonate  solution,  from 
which  solution  they  are  readUy  absorbed  by  un- 
mordanted cotton,  which  then  gives  with  a  diazo 
solution  verv  intense  and  clear  shades  of  excellent 
fastness. — F'.  W.  A. 

X-Anthraquiiwnylisatins ;      Preparation      of- 


Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat. 
285,771,  Apr.  7,  1914.  Addition  to  Ger.  Pat. 
236,407. 

The  vat  dvestuffs  obtained  as  d&scribed  in  the 
chief  patent  (this  J.,  1911,  1047)  by  the  con- 
densation of  halogenated  anthraquinones  or  their 
derivatives  with  isatin  or  its  homologuea  or 
analogues,  are  not  N-authraquinonylisatins  as 
there  stated,  but  anthraquinoneacridones.  Accord- 
ing to  the  present  patent,  N-anthraquinonylisatins 
are  obtained  either  by  stopping  the  reaction 
before  anthraquinoneacridones  are  formed  or  by 
removing  the  anthraquinoneacridones  from  the 
reaction  product  by  suitable  methods.  The 
secondary  formation  of  anthraquinoneacridones 
may  be  restricted  by  shortening  the  reaction 
period,  operating  at  a  lower  temperature,  and 
avoiding  excess  of  the  condensing  agent.  The 
N-anthraquinonylisatLns  may  be  used  for  the 
preparation  of  vat  dyestuffs  (see  following  abstract ), 
and  some  of  the  more  strongly  coloured  com- 
pounds dye  wool  in  an  acid  bath. — ^A.  S. 
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AtiUiraqitinoneacriflonef! ;       Preparation       of 

Farbenfftbr.  vonn.  F.  Bavcr  iind  Co.  Gcr.  Pat. 
280.095,  Miir.  iJ,  191 1, 
N-ANTllUAQriNONYM.'iAnNs;  (soo  precedintj  alis- 
trftot)  or  antbracniinonyli^salic  acids  or  flioir  salts 
are  tront»>(l  \vi(li  roiidi'ii'^mc  aponts.  If  con- 
densation lie  cn'eit<;d  in  alkaline  .solution,  vats 
may  bo  prc|):ired  directly  I>y  adding  hydrosiilphito 
to  the  reaction  product. —  A.  S. 

Tat  dyeslitffs  of  the  anlhracoic  serifs  ;  Preparation 

of .     M.  Kardos.  Temosvar.  HunRarv.     Oer. 

Pat.  2Sr.,00(i,  Jan.  7.   1014.     Addition  to  Oer. 
Pat.  27.5,220. 

Dykstuffs  identical  with  those  described  in  Ger. 
Pat.  278,1)00  (this  J..  1015.  27.'^)  are  prepared  by 
treatinpr  witli  nlkylatinc;  or  aralkylating  apents  the 
dvestnffs  obtained  as  described  in  tlie  cliief  patent 
(this  J..  1914.  827)  by  fusincr  anthracene-1.9- 
dicarboxvlic  acid  iinide  with  alkali. — A.  S. 


Vat  dyeslitffs  of  Ihc  naphthalene  series  ;  Preparation 

of — .     M.  Kardos.  Tomesvar,  Hunpary.     Ger. 

Pat.  286,098.  Jan.  10.  1911.     Addition"  to  Ger. 
Pat.  27«,;'«7  (this  J..  1914.  1045). 

In'  addition  to  naphthalenedicarboxylic  acid  imide 
and  the  cond(rns;ition  product  of  accnaphthene- 
((uinone  and  liydrox>Iauiiue.  other  nitroiienous 
ilerivativcs  of  ac<,-naphthcnequinone  or  its  oxida- 
tion or  reduction  product.*  may  be  used  for  the 
preparation  of  vat  dyestuffs  by  fasing  with  alkali 
hydroxide.  The  compounds  may  be  treated  with 
N-substituting  agents  before  or  after  conversion 
into  dyestuffs. — A.  S. 

Val  dyestuffs  of  the  naphthalene  series  ;  Preparation 

of .     M.  Kardos.  Tcmesvar,  Hungary.     Ger. 

Pat.  286,408,  Jan.  10.  1914. 

Vat  dyestuffs  are  prepared  l>y  treating  with  alka- 
hno  condensing  agents  bi-acenaphthylidenedione, 
its  halogen  addition-compounds,  or  derivatives  of 
these  s\ibst-ances  obtaineri  by  substituting  nitro- 
genous groups  for  one  oi-  both  of  the  carbonyl 
oxygen  atoms. — .\.  S. 

A:o    dyestuffs    for    cotton  :    Preparation    of . 

Radische  Anilin    und    .Soda  Fabrik.     Ger.  Pat. 
286,147,  Dec.  18,  lOKJ. 

Bv  combining  t-etrazotised  p.p'-diaminodiaryhireas 
with  l-naphthol-;{.8-disulplionic  acid  or2-naphthol- 
.8-mono-  or  6.8-disuIphonic  acid  and  with  2-amino- 
or  2-arylamino-")-naphtbol-7-sulphonic  acid,  .sul)- 
stantive  dyestuffs  are  o))ta!ned  which  give  bluish- 
red  to  reikiish-violct  shades  on  cotton. — A.  S. 


Azo      dye;      Mordant-dyeinfj - 


.  C.  Mettler, 
-Assignor  to  .1.  R.  Gei;,'v  .S..'\..  Basel,  Switzeiland. 
U.S.  Pat.  1,157,109.  Oct.  19,  1915.  Diitfi  of 
appl.,  NV.v.  3,  1914. 

See  Ger.  Pat.  278,013  of  1913  ;  this  J.,  1915,  273. 

Vat    dyestuffs ;     Mnnufariure    of    black .      E. 

Wrav,  A.ssignor  to  Kalle  und  Co.  A.-G.,  Biebricb, 
l^rrnonv.  U.S.  T'at.  1.157.485,  Oct.  19,  1915. 
Date  of  appl.,  July  17.  1913. 

.«nK  Ger.  Pat.  241,097  of  1910  ;  this  J.,  1912,  223. 

J^roceaa    for    preparing    pigmenls    [colour    lakes], 
Ger.  Pot.  285,883.     See  X J IJ. 

JPreimral'on  of  compounds  of  basic  dyestuffs  of  the 
ncridine  and  unfranine  seri's.  Gcr.  I'at.  285,500. 
/.<■«  XX. 


v.— FIBRES  ;       TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Vulcanised  fibre.    C.  Almy.  jun.    Met.  and  Chem. 
Eng.,  1915,   18,  740—747. 

At  the  present  time  vulcanised  fibre  is  prepared 
exclusively  by  the  action  of  zinc  chloride  on  a  pure 
unsized,  unloaded  cotton  paper.  The  paper  is 
passed  over  heated  cylinders  through  a  bath  of 
zinc  chloride  at  a  density  of  about  70'  B.  (sp. 
gr.  1-854)  at  40"  C,  varying  slightly  according 
to  the  quality  of  the  paper  and  the  atmospheric 
conditions.  It  is  then  rolled  up  over  large  heated 
drums  f  o  the  desired  tliickness,  the  cellulose  being 
gelatinised  to  such  an  extent  that  the  layers  of 
paper  unite  to  a  nearly  liomogeneous  mass. 
Fibre  tubes  are  prepared  in  a  similar  manner. 
using  mandrels  of  the  required  size  inst-ead  of  the 
large  drums.  Tlie  treated  fibre  is  then  washed 
in  zinc  chloride  baths  of  progressively  diminishing 
concentration  until  it  contains  le.ss  than  015% 
of  chlorine.  This  process  is  very  slow  and  any 
attempt  to  hasten  it  is  liable  to  lead  to  an  inferior 
product  or  to  produce  blisters  owing  to  excessive 
osmotic  pressure.  A  fibre  sheet  i  in.  thick 
requu-es  3 — 4  weeks  for  washing  ;  one  2  ins.  thick 
requires  6 — 8  months.  The  purified  fibre  is  dried 
at  40" — 00°  C,  pressed,  and  usually  calendered. 
The  finished  product  shows  a  siirinkage  of  about 
50%  in  thickness.     The  mechanical  and  physical 

fjroperties  may  be  varied  within  fairly  wide  limits 
>y  manipulation  of  the  chemical  treatment  and 
by  varying  the  quality  of  the  original  paper ; 
materials  suitable  for  a  large  variety  of  purposes 
may  thus  be  produced.  In  the  following  table 
the  characteristics  of  two  different  types  of  vul- 
canised fibre  are  summarised  : — • 

No.  1  No.  2 

Thickness i  in.  i  in. 

Sp.gr MOO  1-480 

Absorption  ol  water  in  24  hours 70%  25% 

Clilorine    0-20%         0-03% 

Hardness  by  srleroscope 2.5  50 

Shearing  strength,  lb.  per  sq.  in 0,000         13,000 

Cnishinu  strcnRth,  ,,       „       , 33,000  43,000 

Tensile  strcnfftli 8,000         13,000 

Breakdown  voltage    12,500  50,000 

—J.  F.  B. 


Nitrocellulose   soluliona   and   solvents ;     Proximate 

analysis  of .     A.  D.  Conley.     J.  Ind.  Eng. 

Chem.,  1915,  7,  882—887. 

A  FEW  rapid  approximate  methods  for  the  analysis 
of  commercial  nitrocellulose  solutions  are  given. 
Nitrocellulose  is  determined  by  precipitating  200  c.c. 
with  chloroform,  and  if  the  solution  contained  more 
than  a  few  ounces  of  gums  per  gallon,  the  wet 

Erecipitate  is  redissolved  and  reprecipitated.  It  is 
Itered  off,  transferred  to  a  watch  glass,  dried,  and 
weighed.  From  the  concentration  of  the  solution, 
the  proportion  of  solvent  may  be  approximately 
found  from  the  following  data  : — 4,  8,  12,  and  16  oz. 
of  nitrocellulose  added  to  one  gallon  of  solvent 
increase  its  volume  by  2,  3-5,  5,  and  6-0%  respec- 
tively. Resins  and  oils  are  estimated  by  evaporat- 
ing all  or  part  of  the  filtrate  from  the  nitro- 
cellulose determination.  The  film  of  residue  should 
be  thin  enough  to  ensure  complete  drying.  Cam- 
phor is  detected  by  the  odour  during  evaporation, 
and  oils  by  the  appearance  of  the  film  and  its 
manner  of  burning.  Castor  oil  is  insoluble  in 
petroleum  spirit.  It  is  practically  impossible  to 
identify  the  resins  present.  Rosin  is  unsuitable 
for  lacquers,  but  a  synthetic  product,  "  ester 
gum,"  said  to  be  a  glycerol  ester  and  soluble  in 
ethyl  and  amyl  acetates,  acetone,  benzol,  and 
chloroform,  is  largely  used.  The  pigment  in 
enamels  is  estimated  by  weighing  the  residue  after 
ignition  of  the  nitrocellulose  precipitate,  and  the 
total  solids  in  the  original  solution  by  evaporating 
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just  sufficient  to  cover  the  bottom  of  a  weighing 
bottle.  The  solvents  may  be  separated  by  heat- 
ing the  solution  in  a  paraffin  bath  to  about 
120°  C,  then  adding  water  to  the  flask  and  con- 
tinuing the  distillation  with  a  new  receiver.  The 
aqueous  distillate  is  separated  and  the  solvent 
layer  dried,  usually  with  calcium  chloride.  The 
water  is  redistilled  to  recover  dissolved  solvents. 
Amyl  acetate  and  fusel  oil  are  separated  by  adding 
potassium  carbonate.  Determinations  of  boiling 
point  and  specific  gravity  of  the  dried  redistilled 
distillates,  and  considerations  of  solvent  power 
and  price,  will  then  usually  give  sufficient  informa- 
tion. The  properties  of  fusel  oil,  amyl  acetate, 
ethyl  acetate,  acetone,  "  methyl  acetone  "  (an 
impure  acetone),  wood  alcohol,  ethyl  methyl 
ketone,  acetone  oils,  denatured  alcohol,  benzol, 
toluol,  xylol,  petroleum  spirit,  and  diacetone- 
alcohol  ("  alco  deo  ")  are  summarised,  and  the 
published  methods  of  estimation  criticised.  The 
flash  point  of  nitrocellulose  solutions  is  usually 
below  room  temperature.  A  small  amount  of 
carbon  tetrachloride  will  raise  it,  but  turns  the  film 
dark.  Acidity  is  estimated  by  precipitating 
10 — 12  grms.  with  hot  water  free  from  carbon 
dioxide,  washing  the  precipitate  twice  with  50  c.c. 
of  water,  and  titrating  the  aqueous  Uquid  plus 
washings  with  iV/10  alkali,  using  phenolphthalein 
as  indicator.  The  first  appearance  of  the  red 
colour  must  be  taken  as  the  end  point,  as  the  water 
may  contain  saponifiable  solvents.  Viscosity  is 
i-oughly  measured  by  comparing  the  time  taken 
for  a  bubble  to  rise  in  the  solution  under  examina- 
tion in  an  inverted  bottle  and  in  a  standard  sample 
under  the  same  contlitions,  but  the  viscosity  of  the 
standard  sample  may  change  in  time.  Acetone, 
wood  alcohol,  ethyl  methyl  ketone,  and  etliyl 
acetate  give  thinner  solutions  than  amyl  acetate, 
and  two  samples  of  nitrocellulose  with  the  same 
viscosity  in  wood  alcohol  do  not  necessarily  have 
the  same  viscosity  in  amyl  acetate. — F.  Sp. 

Patents. 

Yarn,    fishing    nets,    canvas,    ivood    and    ihe    like  ; 

Impregnation  [rot-proofing]  o/ .     H.  J.  Bull, 

Bergen,  Norway.    Eng.  Pat.  7275,  May  14,  1915. 
Under  Int.  Conv.,  May  30,  1914. 

An  impregnating  compound  is  prepared  by  dis- 
solving cupric  hydroxide  iu  wood-tar.  The  blue 
cupric  hydroxide  is  more  readily  soluble  than  the 
brown  variety.  The  materials  may  be  stirred 
together,  either  dry  or  moist,  with  or  without 
admixture  of  a  volatile  solvent,  such  as  coal-tar 
naphtha  ;  or  the  cupric  hydroxide  may  be  pre- 
cipitated by  the  action  of  caustic  alkali  on  a 
solution  of  copper  sulphate  in  presence  of  wood  tar 
or  a  distillate  thereof.  Example  :  To  a  solution  of 
100  kUos.  of  wood  tar  iu  100  litres  of  4°o  sodium 
hydroxide,  100  litres  of  a  12-5%  solution  of 
copper  sulphate  and  50  kilos,  of  solvent  naphtha 
are  added  ;  the  emulsion  is  stirred  vigorously  for 
some  time  and  the  tar-copper  compound  separated 
from  the  aqueous  layer. — J.  F.  B. 

Flax  and   like   fibrovs   viaterials  ;     Treatment   and 

retting  of .     G.  C.  Sallaway,  Malvern  East, 

Victoria,  Australia.  Eng.  Pat.  10,018,  July9,1915. 

The  material  is  packed  on  a  trolley  with  wire- 
work  sides  and  wheeled  into  a  chamber  where 
it  is  washed  with  water  and  softened  by  steam- 
ing. It  is  next  conveyed  to  a  second 
chamber  provided  with  a  well  at  the  bottom,  a 
pump,  distributing  diaphragm,  and  spray-pipes. 
In  this  chamber  it  is  exposed  to  the  vapours  from 
a  solution  boiling  in  the  well  and  containing 
caustic  soda,  linseed  oil,  tallow,  and  soda  ash. 
During  the  treatment  the  boiling  solution  is 
sprayed  over  the  material  by  means  of  the  pump. 
After  about  30  minutes'  treatment  the  trolley  is 


removed  and  the  material  thoroughly  washed  by 
means  of  a  hose.  The  fibre,  still  on  the  trolley,  is 
dried  in  a  third  chamber  provided  with  heating 
pipes  and  ventilators.  Sisal  and  phormium  do  not 
require  scutching  and  breaking  when  treated  by 
this  method.— J.  P.  B. 

Vegetable  fibres  ;  Process  of  softening  and  strengthen- 
ing deqummed .    G.  D.  Burton,  Assignor  to 

The    Burton    Co.,    Boston,    Mass.       U.S.    Pat. 
1, 156,462, Oct.l2, 1915. Date  of  appL.July  5,1913. 

Degummed  vegetable  fibres  are  treated  with  a 
solution  of  glycerin  and  sodium  carbonate  in 
hot  water. — J.  F.  B. 

Milling   of   animal  fibres ;     Process   for   the . 

Textiltech.    Bureau        A.    Leluuaun,      Rheydt, 
Germany.    Ger.  Pat.  284,694,  Nov.  4,  1914. 

The  material  is  treated  with  a  solution  of  malt, 
a  malt  preparation,  e.g.,  diastafor,  or  glucose, 
alone  or  together  with  soap,  soda,  etc.  Such 
solutions  have  powerful  felting  properties,  tending 
to  swell  animal  fibres  ;  the  use  of  diastafor  reduces 
the  duration  of  the  milling  process  to  one-third, 
and  the  product  does  not  shrink  so  much,  as  the 
amount  of  alkali  added  need  onlv  be  very  small. 

— F.  W.  A. 

Textile  fibres  and  half-stuff  for  paper  manufact^ire  ; 
Process  for  the  simultaneous  preparation  af- 


front ncshes,  reeds,  etc.    B.  von  Ordrdody,  and  B. 
Schottikund  Co.  Ger.  Pat.  285,539,  June  14,1914. 

The  rushes,  etc.,  are  cut  up,  dried,  retted  for 
two  or  tliiee  weeks  at  20°  to  30°  C.  in  many  changes 
of  water,  washed,  and  dried.  The  material  is 
then  treated  either  iu  open  Tessels  with  the 
alternate  layers  at  right  angles  to  one  another, 
or  under  pressure,  with  a  petroleum-soap  emulsion, 
to  which  caustic  alkali  is  added.  The  next  wash 
causes  a  separation  iuto  long  and  short  fibres, 
which  are  centrifuged,  washed  with  dilute  acid 
and  water,  and  dried.  The  product  when  broken 
and  heckled  forms  fibres  possessing  considerable- 
tensile  strength  and  suppleness,  and  a  moderately 
good  gloss. — F.  Sp. 

Farbw. 


Nitrocellulose  ;     Process  for  dyeing  — 

vorm.    Meister,    Lucius,    und    Briining.        Ger. 
Pat.  285,323,  Feb.  4,  1914. 

Substances  are  added  to  the  nitrocellulose 
solutions  (lacquers),  with  or  without  catalysts 
or  oxidising  agents,  which  give  the  desired  colour 
on  oxidation,  for  example  aininodipheuylamine, 
or  p-hydroxyphenyl-p-aminotolylamine,  in  presence 
of  copper  chloride. — F.  W.  A. 

Acetylcellulose  ;     Process    for   the   manufacture   of 

threads  of .   KnoU  u.  Co.    Ger.  Pat.  286,173, 

Oct.  10,  1912. 

Dry  acetylcellulose  threads,  especially  those  made 
from  the  primary  acetylating  solution,  become 
easily  electrified  when  unwound  from  the  bobbin, 
and  curve  out  from  each  other  in  the  shape  of  a 
balloon,  thus  causing  frequent  breakages.  This 
may  be  avoided  by  passing  the  threads  through 
a  bath  of  soap  or  soluble  oil. — F.  Sp. 

Paper  pulp  ;   Electro-magnetic  devices  for  extracting 

foreign    substances    from .       A.    J.    Newell, 

Holyoke,  Mass.,  U.S.A.,  and  R.  J.  Marx,  liondou. 
Eng.  Pat.  2865,  Feb.  22,  1915. 

An  electro-magnetic  apparatus  arranged  in  the 
conveyor  trough  between  the  beating  engine  and 
paper  machine,  has  pole  pieces  with  semicircular 
projections  located  within  a  depression  iu  the 
floor  of  the  trough,  and  a  baffle-plate  deflecting 
the  flow  of  the  pulp  downwards  into  contact  with 
the  pole  pieces.  The  cores  and  pole  pieces  are 
so    arranged   that   two    or    more    electro-magnets 
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may  be  joined  toRether  to  tici  on  the  stuff.  The 
coils  ar<>  wound  on  copper  spools,  joined  together 
midway  in  their  length,  and  enclosed  l>y  a  water- 
tight copper  casing ;  a  tulie  is  attached  to  the 
upper  enil  of  the  ciising  to  receive  the  leading  in 
wii-e  and  to  provide  a  water-tight  but  not  air- 
tight pititection. — J.  K.  B. 


Transparent  air-tiijht  and  waierprooi  paper  ;  Process 

for  the  mamtjaclure  of .    II.  Oeser.    Ger.  Pat. 

285,tt7.s,  May  lU,  1914. 

1'aper  is  made  transparent,  air-tight,  and  water- 
pi-oof  by  impregnating  it  with  resin  or  wax  melted 
in  oil,  with  or  without  the  addition  of  alcohol, 
lixing  with  a  colloidal  sohdion  of  gelatin,  agar- 
agar,  etc.,  and  hardening  if  necessary  with  form- 
aldehyde or  alum.  Eit  her  coat  ing  may  be  coloured 
by  the  addition  of  dyes,  and  in  some  cases  the  two 
coatings  may  be  melted  together.  If  gelatin  or  a 
similar  substance  is  employed,  it  may  be  swollen 
in  water  and  then  melted  by  warming  it  in  alcohol. 
Two  lengths  of  the  paper  may  be  stuck  together, 
with  pigments  or  bronze  powder  between  them. 

— F.  Sp. 


Sulphate-cellulose  manufacture  ;   Process  for  remov- 
ing the  odour  from,  leaste  gases  from .     W. 

.Schacht.    Ger.  Pat.  285,070,  May  28,  1914. 

Fl'MES  and  waste  gases  from  sulphate-cellulose 
manufacture  are  freed  fit>m  odour  by  bringing  them 
into  contact  with  water  in  pvimps,  centrifuges, 
disintegrators,  etc.  The  gases  may  be  previously 
cooled,  and  may  be  directed  either  with  or  against 
t  lie  current  of  water,  which  may  be  made  either 
alkaline  or  acid. — F.  Sp. 


Straps  and  bands  of  fabric  ;  Process  for  the  impreg- 
nation of by  m^ans  of  asphatlxivi.    Aktiesels- 

kabet    Koulunds   Fabriker,    Odense,    Denmark. 
Ger.  Pat.   28r.,049,   Nov.   4,    1913. 

The  straps  are  impregnated  with  asphaltuni 
solution  either  simultaneously  with  or  subsequently 
to  impregnation  with  a  solution  of  t)alata,  gutta- 
percha or  similar  material.  The  a.sphaltum  pene- 
trates into  the  fibres  while  the  balata  remains  on 
t  he  surface. — C.  A.  M. 


Sulphite-cellulose  lyes ;   Process  for  treating  waste 

icith  alkalis.     E.    L.    Rimnan.     Ger.    Pat. 

285.752,    Aug.    7,     1914.     Under    Int.    Conv., 
May  0,  1914. 

Si'LPHlTK  residues  are  boiled  with  alkalis,  par- 
ticularly calcium  hydroxide,  preferably  under 
pressure,  until  they  are  transformed  into  a  pre- 
<  ipitate  of  lignin  and  calcium  sulphite  and  a 
solution  of  organic  calcium  salts  which  is  sub- 
ndtte<I  to  dry  (tlstiilation  with  calcium  hydroxide, 
with  or  without  superheated  steam.  Organic 
materials  such  as  sawdust  and  bark  may  be  added, 
and  the  insolvible  product,  especially  if  freed  from 
calcium  sulphide,  may  be  made  into  briquettes 
for  burning,  with  or  without  admixture  of  other 
iirganic  m.aterial.  No  mercaptans  are  formed  in 
the  dry  distillation  provided  that  the  boiling  with 
lime  has  been  continued  long  enovigh  and  at  a 
sufficiently  high  temperature.  The  di.stillate  con- 
tains acetone,  wood  spirit,  ethyl  alcoliol,  ammonia 
and  other  nitrogenous  compounds,  and  an  oily 
mixture  of  higher  alcohols,  aldehydes,  ketones, 
and  hydrocarbons.  By  admitting  sufficient  air  to 
the  hot  residue,  it  may  be  burnt  to  lime,  which  is 
used  again,  and  the  heat  developed  may  be  used 
for  another  dry  distillation.  The  waste  lye  may 
lie  freed  from  sulphurous  acid  before  treatment, 
and  may  also  be  previously  fermented. — F.  Sp. 


Textiles  used  in  aeronautics  and  aviation  ;  Process 

for    treating ,  and    the    aero  plane- framework 

produced  thereby.  J.  Descanips,  Assignor  to 
Leduc,  Heitz  et  Cie.,  Itaizeux,  France.  U.S. 
Pat.  1.150,894,  Oct.  19,  1915.  Date  of  appl., 
Oct.  6,  1911. 

See  Eng.  Pat.  0798  of  1012  ;  this  J.,  1912,  1020. 


Silk  f citable  ;  Process  of  making  ■ 


G.  D  lesser, 


Ziirich.  Switzerland.     U.S.  Pat.  1,150.983,  Oct. 
19,  1915.     Date  of  appl..  May  20,  1014. 

See  Ft,  Pat.  472,351  of  1914  ;  this  J.,  1915,  418. 

Method  of  producing  tanning  compositions  from 
waste  sulj)hite-cellulose  liquors.  U.S.  Pat. 
1,154,702.     See  XV. 

Use  of  difficultly  soluble  or  insoluble  fatty  soaps  in 
sizing  papers  for  photographic  purposes.  Ger. 
Pat.  285,502.     See  XXI. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Damage  of  vegetable  fibres  on  bleaching  loith  hypo- 
chlorite in  presence  of  jweta/s.  P.  Weyrich. 
Z.  f.  Text.  Ind..  1915,  18,  170.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  399. 

The  well-known  catalytic  action  of  metallic 
oxides,  for  example,  of  mercury,  copper,  cobalt, 
nickel,  and  iron,  on  bleaching  powder  solution  has 
been  found  to  lead  to  the  production  of  oxy- 
cellulose  when  cellulose  is  present.  None  of  the 
metals  used  technically  resists  this  action,  and 
the  author  has  investigated  the  action  of  bleach 
liquor  (1-4°  Tw.)  on  a  number  of  alloys.  Borchers' 
alloy,  a  chrome-tungsten  steel,  offers  the  greatest 
resistance  ;  other  alloys  have  no  advantage  over 
the  metals  composing  them.  Chromium,  tin. 
lead,  and  bismuth  are  the  most  resistant  metals, 
whilst  aluminium  is  more  vigorously  attacked, 
although  the  decrease  in  the  available  chlorine 
was  not  so  great  as  was  the  case  with  the  other 
metals.— F.  W.  A. 

Patents. 
Bleaching    by    electrolysis;     Apparatus    for- 


J.   F.   Webb.   Battersea,  and  W.   W.   Williams, 
Enham,  Hants.     Eng.  Pat.  20,714,  Oct.  8,  1014. 

In  preparing  bleaching  liquor  by  the  electrolysis 
of  sodium  or  magnesium  chloride  solution,  the 
gases  evolved  at  the  electrodes  are  collected  by 
deflectors,  which  pass  through  openings  in  the 
electrodes.  The  deflectors  carried  by  the  negative 
electrode  project  only  slightly  on  either  side,  and 
the  hydrogen  after  passing  througli  the  opening 
to  the  opposite  side  of  the  electrode,  bubbles  ui> 
through  the  liquid.  The  chlorine  passes  through 
the  openings  to  the  opposite  side  of  the  positive 
electrode  and  is  distributed  throughout  the 
electrolyte  :  for  this  purpose  the  deflectors  project 
a  considerable  distance  from  the  electrode,  the 
bottom  one  being  the  longest,  and  the  others 
progressively  shorter  as  tliey  approach  more 
nearly  the  surface  of  the  liquid.  Uighly  com- 
pressed Acheson  graphite  is  found  to  be  most 
suitable  for  the  positive  electrode. — F.  W.  A. 

Fixing    iron    o.vide    on    silk    and    similar    fibres  ; 

Process    for    .      W.     BvLschhiiter    and     M. 

Voigt,  Krefeld,   Germany.     Ger.  Pat.    284,833, 
Feb.  7,  1914. 

The  iron-mordanted  fibres  are  soaked  in  boiled-off 
liquor  or  soap  solution  to  which  is  added  an 
albuminoid  or  glucose,  steamed,  and  washed.  For 
example,   the    mordanted    silk    is    washed    with 
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water  at  .'50''  C,  and  then  impregnated  at  40°  O 
with  a  solution  containing  50  grm?.  ot  Marseille 
.soap  and  .5  gi-ms.  of  gelatin  or  glue  per  litre  : 
after  steainiog  for  5 — 10  inins.,  the  silk  is  washed 
with  sodium  carbonate  solution  or  soft  wat«r. 

— F.  W.  A. 

Colours     on    zcoollfn    fibre ;      Produclion    of  - 


Q.  G.  Hephurn.  Manchester.  Eng.  Pat.  21,052, 
Oct.  16,  1914. 

WOOLI.KN  fiVire  is  treated  with  a  solution  of  free 
hypoclilorous  acid,  and  then  immersed  in  a  bath 
containing,  for  example,  3  grms.  per  litre  of  an 
amino-compoimd  such  as  anilme,  w-phenylene- 
diamhie,  ^-diaminodiphenylamine,  n-  or  /3- 
naphthylsmine.  benzidine,  etc.  Development  of 
colour  occurs  in  the  second  treatment  without 
the  aid  of  further  oxidising  agents. — F.  W.  A. 

WooUen  goods  dyed  icith  vat  dycstnffs  other  than 
indiqo  :  Process  for  i-mprov^ing  the  fastness  to 
Hearing  of .  F.  Rechberg.  Hersfeld,  Ger- 
many.   Ger.  Pat.  28G.340,  Dec.  14.  1913. 

The  wool  L^  treated  with  a  cliromate  or  bichromate 
and  a  suitable  assistant,  e.g.,  formic  acid. — ^A.  S. 

Oxazine    dyestuffs ;     Prodttrfion    of    condensation   , 

products   of with    phenols,    amines,    omino- 

phenols,  aldehydes.  l:etones,  and  their  derivatives 
[01?  the  fibre].  J.  Heihnann  und  Co..  and  M. 
Battegay.  Mulhouse.  Alsace.  Ger.  Pat.  284,877. 
Nov.  21,  1913. 

The  condensation  products  are  prepared  directly 
on  the  fibre,  deeper  shades  being  obtained,  for 
example,  \vith  Phenocyaniue  VS.  Many  of  the 
condensation  products  cannot  be  isolated,  but  are 
readily  prepared  on  the  fibre. — F.  W.  A. 

Aniline    BlacJc   dyeings ;     Process   and   apparatus 

for    chrmnirig -.        J.    P.    Bemberg     A.-G., 

Barmen-Rittershaosen.  Germany.  Ger.  Pat. 
284,887,  Sept.  23,  1913. 

The  chrome  hquor  is  contained  in  a  series  of 
trouglis  ea<'h  provided  with  a  pair  of  squeezing 
rolls.  From  the  rolls  the  material  passes  through 
an  air  passage  above  the  trough,  and  then  down- 
wards into  the  next  trough.  The  troughs  are 
arranged  in  steps  so  that  the  hquor  flows  in  the 
same  direction  as  the  material  under  treatment,    i 

—A.  S. 

Aniline    Black  ;     Production    of   iirtgreenablc . 

Chem.  Fabr.  Griesheim-Elektron.  Ger.  Pat. 
285,955,  Dec.  13,  1913. 

The  material  is  impregnated  with  cbJorates  of 
aniUne  and  its  homologues  at  a  higher  temperature 
than  usual,  e.g.,  at'  90" — 100°  C  then  dried, 
and  oxidised  to  a  fully  developed  black.  An 
aljsolutely  ungreenable  Iilack  is  obtained,  which  is 
chemicallv  different  from  ordinarv  Aniline  Black. 

—A.  S. 

Indigo    vat  ;     Production    of   preparations  for    the 

fermentation .  Farbw.      vorm.     Meister. 

Lucius,  u.  Briining.  Ger.Pat.286,338,Mar.l8.1914. 
>rAi,T  Ls  treated  with  an  alkaline  substance  and 
the  product,  with  or  without  separation  of  the 
coarser  particles,  is  concentrated  or  Ls  mixed  with 
a  concentrated  solution  of  a  soluble  carl  ohydrate 
or  the  like  and  then  concenti'ated  to  a  sjTup  or 
evaporated  to  dryness.  The  products  may  be  i 
preserved  as  such  or  may  be  incorporated  ^ith 
indigo,  indigo-white,  or  a  salt  of  indigo-white.- — A.S. 

Brmcfi.  olive  to  black  shades  on  textile  fibres  ;  Pro- 
duction of  fast .    Ges.  f.  Chem.  Ind.  in  Basel. 

Ger.  Pat.  286,410.   Dec.   11,  1913.  ! 

-VMrNO-DEKivATiVKS  of  carbazole  or  its  homologues 
or  derivatives,  when  oxidised  on  the  fibre  by  the   i 


iLsual  methods,  give  yellowish-brown  to  deep 
brown,  or  brownish-ohve  to  brownish-black  shades, 
very  fast  to  washing  and  hght,  and  of  satisfactory 
fastness  to  chlorine. — A.  S. 

Dyeing  animal  fibres  ;    Process  of .     K.  Hof- 

mann.    Chariot tenburg.    Germanv.       Ger.    Pat. 
286,411,  May  8,   1914. 

Wool,  or  other  animal  fibre  is  prepared  with  a 
solution  of  a  copper  compound  and  then  treated 
\^  ith  gaseous  or  dissolved  acetylene.  Dark  shades, 
fast  to  washing  and  milling,  are  produced.  The 
shades  are  rendered  deeper  by  treating  the  dyed 
material  with  dilute  acid  and  dilute  ammonia 
f  olution  or  ^vith  warm  ammonium  chloride  solution. 

—A.  S. 

Grey  dyeings,  giving  a  white  discharge,  on  skins, 

hair,  feathers,  ete.  ;   Productioyi  of .    Farbw. 

vorm.  Meister.  Lucius,  und  Briining.    Ger.  Pat. 
284,854.  Jan.  3,   1914. 

The  material  mordanted  with  iron  salts  is  dyed  in 
the  usual  manner  with  pyrogaUols  acidylated  in 
the  nucleiLS,  for  example  trihydroxyacetophenone. 
The  grev  dveings  obtained  mav  be  discharged  to  a 
white.— F.  "W.  A. 

Dyeing  skins,  hairs,  feathers,  and  the  like  ;   Process 

for- -.       Farbw.    vorm.    Meist«r,    Lucins,    u. 

Briining.      Ger.  Pats,  (a)  285,769,  Apr.  30,  and 
(B)  286,339,  May  5,  1914. 

(a)  The  material,  mordanted  or  not,  is  treated 
\vith  a  solution  of  a  derivative  of  1.8-dianiino-, 
1 .8-dihydroxy-,  or  1.8-aminohydroxynaphthalene 
having  another  hydroxy-  or  amino-group  in  the 
ortho  or  para  po=ition.  Suitable  compounds  are 
4.8-diamino-1.7-dihydroxynaphthalene,  1.8-di- 

amino-2.7-dihydroxynaphthalene.  1.2.5.S-tetra- 
hydroxynaphthalene  (leuconaphthazarin),  and 
1.2.5.8-t,etra-aminonaphthalene.  (B)  The  mord- 
anted or  unmordanted  material  is  dyed  with  an 
aminohydroxynaphthalene  in  conjunction  with  a 
p-diamine,  with  the  aid  of  an  oxidising  agent. 

■  —A.S. 

Dyeing  leather  ;    Process  for .     E.  Weiler  and 

O.   Heublein,  Frankfort,   Germanv.      Ger.  Pat. 
286,341,  Nov.  30.  1913. 

A  DTESTUFF  soluble  in  fats  or  in  alcohol  is  -used  in 
conjunction  with  a  chloro-derivative  of  the  ethane 
or  ethylene  series  or  a  solution  of  the  chloro- 
derivative  in  alcohol.  The  leather  is  immersed 
in  the  dye  solution  or  the  latter  is  applied  by 
Ijrusliing.     The  dyed  leather  remains  soft. — A.  S. 

Dyeing  or  like  frames.  Klauder-Weldon  Dyeing 
Machine  Co.,  Assignees  of  J.  Benosch.  Amster- 
dam. N.y.,  U.S.A.  Eng.  Pat.  24.028.  Dec.  14. 
1914.     Under  Int.  Conv..  Dec.  13.  1913. 

See  U.S.  Pat.  1.120,644  of  1914  ;  this  J..  1915,  75. 

Dyeing  or  the  like  tnachincs  or  apparatus.    Klauder- 

AVeidon   Dyeing   Jlachine   Co.,   Assignees  of   J. 

Benosch.  Amsterdam,  N.Y..  U.S.A.    Eng.  Pat. 

24.030.    Dec.     14,     1914.        Under    Int.    Conv.. 

Dec.  13.  1913. 
See  U.S.  Pat.  1.120,643  of  1914  :  this  J.,  1915,  75. 

Dyeing,  washing,  or  like  apparatus.  Klauder- 
Weldon  Dyeing  Machine  Co.,  and  J.  Benosch, 
Am.sterdam,  N.Y.,  U.S.A.  Eng.  Pat.  3765. 
Mar.  9.  1915.    Under  Int.  Conv..  Mar.  9,  1914. 

See  U.S.  Pat.  1,121.064  of  1914  ;  this  J..  1915,  76. 

"  Melange-like  "  dyed  yarns,  hosiery  goods,  woren 
fabrics    and    tite    like    coloured    mixture    goods  ; 

Process    for    producing .        G.     K.    Pester. 

Wittensdorf,     Germanv.        Eng.     Pat.     24,538. 
Dec.  23,  1914.    Under  int.  Conv.,  Dec.  24,  1913. 

See  U.S.  Pat.  1,145.846  of  1915  ;  this  J.,  1915,  868: 
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Bttckiiif/  [Jyed]  vegetable  maierial ;  Process  of . 

K.  Bohii,  iMaiiiiheiru,  As.signi>r  to  Badische 
Aniliu  uiul  .Soda  Fiibrik,  Liidwii^sbafori,  Cier- 
muny.  U.S.  I'at.  l.ino.OiS,  Oct.  12,  I'Jlo. 
Date  of  appl.,  Nov.  0,  11)13. 

See  Fr.  Pat.  392,858  of  1908  ;    this  J.,  1"J09,  89. 


VII,— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 


Ammonia;     K(iuilibriuw   of 


■at   a   piTssiire   of 


30  atniospkeren.     V.   Haber,  S.  'r.ituarii,  and  C. 
Poimaz.    Z.  Elcktiochcm.,  1915,  21,  89—100. 

TllB  cqiiilibrium  between  ammonia  and  mixtures 
of  hydrogen  and  nitroKeii  in  the  ratio  3  :  1  by 
volume,  was  investigated  from  both  sides  at 
temperatuivs  ninging  from  500"'  to  950°  C.  and 
under  30  atm.  pressure  ;  osmium  in  a  quartz  tube 
was  used  as  eatalyst.  The  residts  closely  con- 
firm those  of  Haber  and  l.,e  Ko-ssignol  (see  llaber, 
this  J.,  1914,  53).  The  equilibrium  vai'ies  with 
temperature  according  to  the  equation 

,^„    K^       13200       „,.,, 

in  which  T  is  the  absolute  temperature  and  Kp  is 
jlefined  by  the  i-atio  of  the  partial  pressures  at 
.quilibrium,  that  is,  Kp  =p(NH3)/p(N,)i  Xi>(H,)?. 
(.See  also  this  J.,  1915,  1088.)— J.  II.  L. 

yUrogen  cmnpounds  ;    Free  energy  of .    G.  N. 


LoM-is  and  E.  Q.  Adams.    J.  ^\Jmcr.  Chem.  See, 
1015,  37,  2308—231(5. 

Calculation  of  the  free  energy  of  formation 
(aF",,,)  of  nitrogen  compounds  (at  25°  C, 
298°  aljs.),  based  chiefly  on  existing  data,  gave 
the  following  values  (in  calories)  : — NHj  (gas), 
—4740  ;  NH,  (liquid),  —3490  ;  NII3  (aqueous), 
—7130;  NH.OII  (aqueous).  —03,750;  NH4 
ion,  —19,895  ;  NO  (gas),  20,850  ;  NO,  (gas), 
13.250  ;  N/),  (gas),  25,300  ;  NO3  ion,  —23.100  ; 
NO,  ion,  —7410;    UNO,   (aqueous),  — 11,980. 

— F.  .SODN. 

Formic  acid  ;     Free  energy  of  formation   of  - 


G.  E.  K.  Branch.     J.  Amer.  Chem.  Soc.  1015, 
37,  2316—2320. 

The  decomposition  of  formic  acid  into  carl)on 
mouoxide  and  water  was  found  to  be  a  reversible 
reaction  which  Ls  catalysed  by  mineral  acids, 
and  equilibrium  measuremeuts  were  made  at  156° 
and  218°  C,  with  hydrochloric  acid  as  catalyst. 
I"i-om  the  data  obtained,  together  with  the 
observed  vapour  pressure  of  formic  acid  over  a 
solution  similar  to  tho.se  used  in  the  equilibrium 
experiments,  aud  the  known  free  energies  of  carbon 
monoxide  and  water,  the  free  enei'gy  of  formation 
of  liquid  formic  acid  from  carbon  (graphite), 
kydrogen,  and  oxygen  was  calculated  to  be 
— 85,200  cals.— F.  .Sod .v. 

Potash  production  in  the  Vniird  States.    Oil,  Paint, 
and   Drug  Rep..   Oct.  25,   1915. 

The  Secretary  of  the  U.S.  Interior  Department 
announced  on  Oi-t.  18th  that  two  tons,  of  99% 
potassium  sulphate  had  been  produced  at  the 
mill  near  .Mary.svale.  Utah,  fi'om  the  alunite 
depo.sits  in  the  neighbourhood,  and  that  nearly 
100,000  gallons  of  liquor  was  still  awaiting 
evaporation. 

Alkali  nitrates  from  calcium  nitrate  ;    Preparation 

of .        II.    Le    Chatelier    and    B.    Bogitch. 

Comptes  rend.,  1915,  161,  475—479. 

The  preparation  of  ammonium  nitrate  by  the 
double  decomposition  of  ammonium  .sulphate 
and  calcium  nitrate  is  commercially  impracticable 


at  temperatures  up  to  100°  C.  by  reason  of  the 
physical  condition  of  the  precipitated  ctUcium 
sulphate.  By  heating  tlie  mixture  (molecular 
pi'oportions)  in  a  closed  vessel  to  between  150° 
I  and  175°  C.,  the  calcium  sulpluite  was  rapidly 
I  transformed  from  the  psi.sty  to  the  crystalline  form, 
!  which  settled  rapidly  and  from  which  the  solution 
was  easily  decanted  ;  78  to  80%  of  the  tlieoretical 
amount  of  ammouiiun  nitrate  was  thus  recovered 
by  the  initial  decantatioii  and  93%  when  the 
precipitate  was  washed  once  by  ilecantation  with 
boiling  water  in  addition.  The  precipitatetl 
i-alcium  sulphate  obtained  at  140°,  150".  100°, 
aud  175°  C.  contained  0-5,  010,  0-37,  and  0-30 
niolecule  of  combined  water  per  molecule,  respect- 
ively ;  that  produced  at  150"  C.  showed  no  trace 
of  re-hydralion  on  being  maintained  for  5  hrs. 
ill  water  at  100"  C.  As  an  additional  advantage 
of  high-temperature  precipitation  it  is  pointed  out 
that  at  150°  C.  the  solubility  of  calcium  sulphate 
ill  ammonium  nitrate  solution  is  practicallv  negli- 
gible.—W.  E.  F.  r. 

Borates.  The  system  {NH,).0~B,03—U^0  at 
00"  C.  U.  Sborgi  and  F.  Mecacci.  Atti  B. 
Accad.  Lincei.  1915,  [v].  24,  i.  122.5—1231.  J. 
Chem.  Soc,  1915,  108,  ii.,  680.  (Compare  this 
J.,  1913,  230.) 

The  compounds  stalile  at  60°  C.  are : 
(NH,),0,5B20„8H,,0.  which  was  obtained  also 
at  30"  C.  ;  (NH.).,O,4B.,O„0H.O,  of  which  no  ana- 
logue exists  at  30°  C. ;  and  (NHi)20,2B,05,4H„0. 
Each  of  these  compounds  is  capable  of  existing 
unchanged  in  presence  of  pure  water  at  60°  C, 
the  solubilities,  calculated  in  parts  of  anhydrous 
salt  per  100  parts  of  water,  being  23-25,  33-79, 
and  41-81  respectively. 

Borate  and  perborate  solutions  ;  Anodic  beharumr 

oi   alkaline .     W.    G.    Polack.     Z.    Elektro- 

chem.,  1915,  21,  253—267. 

CoNSTAit  and  Bennett  (Z.  anorg.  Chem.,  1900,  25, 
265)  state  that  on  electrolysing  a  mixture  of  borax 
and  caustic  soda  at  4° — 6°  C.  with  a  current  of 
0-5  amp.,  no  perborate  is  formed  ;  they  mention 
the  presence  of  hydi-ogen  peroxide  but  give  little 
information  as  to  electrode  material,  current 
density,  etc.  Rieseiifeld  and  Reinhold  (Ber.,  1909, 
42,  2977 )  found  that  with  high  alkali  concentration, 
low  temperature,  and  high  current  density  no 
hydrogen  peroxide  is  formed  at  the  anode,  and 
using  potassium  hydroxide  and  borax  at  0°  C, 
and  electrolysing  for  2  hours  with  a  current 
density  of  33  amps,  per  sq.  dcm.  at  the  anode, 
a  concentration  of  only  1/1000  mol.  is  obtained. 
The  author  describes  expermients  in  which  borate 
solutions  of  different  concentrations  were  used, 
and  the  temperature,  current  density,  etc.,  were 
varied.  In  many  ca.ses  the  anode  was  cooled, 
and  some  experiments  were  also  made  with  a 
model  of  the  apparatus  described  bv  Pouzenc  in 
Fr.  Pat.  411,258  (this  J..  1910,  948).  In  all  the 
experiments  only  traces  of  perborate  were  formed, 
and  when  perborate  was  added  to  the  electrolyte 
it  was  decomposed.  Apparently  the  final  result 
depends  on  a  condition  of  equilibrium  between 
(he  formation  and  decomposition  of  perborate. 
The  perborate  is  hydrolysed,  with  formation  of 
hydrogen  peroxide,  and  this  lowers  the  anode 
potential,  tlius  exerting  an  unfavourable  influence 
on  the  formation  of  perborate,  and  is  itself  de- 
composed.— W.  G.  C. 

Miii/neslum  anitnonium  sulphate  (ccrbulitc).  I.  and 
J  I.  Sohtbiliti/.  ice  curve,  and  cryohydric  point. 
C.  Porlez-za.  Atti  R.  Accad.  Lincei,  1914,  [v], 
23,  ii.  509—513.  596—599.  J.  Chem.  Soc.,  1915, 
108,  ii.,  088. 

Divergent  statements  have  been  made  as  regards 
the  sohibflity  of  magnesium  ammonium  sulphate 
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or  cerbolite,  which  is  obtained  as  a  by-product  in 
the  Tuscan  boric  acid  industry,  and  the  author 
has  reinvestigated  the  question.  The  cryohydric 
point,  determined  by  the  intersection  of  the  ice 
curve  and  the  solubility  curve,  is  — 2-40°,  the 
experimental  value  being  — 2-34°  C.  ;  the  con- 
centration corresponding  with  the  cryohydric 
temperature,  determined  from  the  graphic  repre- 
sentation, is  10-75  grms.  of  the  anhydrous  sulphate, 
Mg(NHi)2(S04).,  per  100  grms.  of  water.  The 
equation  5  =  10-55 -)-0-2215« +0000668<2  gives  the 
solubility  of  the  anhydrous  sulphate  per  100  grms. 
of  solution  between  0°  and  100°  C.  to  within  1%. 
In  all  the  solubility  measurements,  the  solid  phase 
was  found  to  consist  of  Mg(NHi),(S04)j,6H,0,  so 
that  no  transformation  point  exists  within  the 
above  limits  of  temperature. 

Tri-mercuric-di-thio  sails.     G.  Deniges.     Bull.  Soc. 

Chim.,  1915,  17,  353—359. 
Tri-mercuric-di-thio  douljle  salts  of  the  type, 
2HgS,HgR'2  or  2HgS.HgR"  where  B'  and  R"  are 
mono-  and  dibasic  inorganic  or  organic  acid 
radicles,  are  obtained  in  a  pure  crystalline  con- 
dition by  warming  for  some  time  on  a  water-bath 
a  solution  of  the  corresponding  mercuric  salt  with 
somewhat  more  than  the  calculated  quantity  of 
carbon  bisulphide,  the  reaction  with  mercuric 
sulphate,  for  example,  proceeding  according  to  the 
equation  : 

3figS04+CS..-|-2H,0=Hg3.S,SO.+2H.,S04-fCO,. 
The  products  probably  have  a  structure  similar 
to   that  of   turpeth   mineral,    the   sulphate   being 

Hg<|g^>  SOi,  and  the  nitrate  HgCS.Hg.NOa),. 

The  sulphate  and  nitrate  compounds  are  identical 
with  the  compounds  obtained  in  a  very  impure 
state  as  the  primary  reaction  products  of  hydrogen 
sulphide  on  mercuric  sulphate  and  nitrate.  The 
chloride,  bromide,  acetate,  and  propionate  double 
compounds  have  likewise  been  prepared.  All 
these  compounds  are  white  micro-crystalline 
compounds,  insoluble  in  water,  decomposed  by 
caustic  alkalis  and  by  cmia  regia,  in  the  latter 
case  with  liberation  of  free  sulphur.  Carbon 
oxysulphide  and  isothiocyanic  acid  or  its  soluble 
salts  react  with  mercuric  salts  to  form  the  same 
tri-mercuric-dithio-compounds. — G.  F.  M. 

Carbon    bisulphide  ;    Micro-rcaclions    of .     G. 

Deniges.  Bull.  Hoc.  Chim.,  1915,  17,  359—360. 
The  formation  of  the  insoluble  crystalline  dithio- 
trimerciiric  salts  by  the  action  of  carbon  bi- 
.sulphide  on  a  solution  of  a  mercuric  salt  (see 
preceding  abstract)  may  be  utilised  for  the 
detection  of  this  compound.  A  few  drops  in 
suspension  in  several  c.c.  of  water  is  warmed 
for  i  hour  on  a  water-bath  in  a  small  sterilising 
tube  with  an  equal  volume  of  a  solution  containing 
0-3 — 0-5  grm.  of  a  mercuric  salt.  After  cooling, 
the  crystalline  deposit  is  examined  microscopically. 
Tlie  nitrate  double  compound  forms  hexagonal 
lamella;,  the  bichloride  compound  fern-like  crystal- 
line groups,  and  the  sulphate  compound  small 
prisms  or  lamellje. — G.  F.  M. 

Disposal  of  nitre  cake.     See  Official  Notice,  p.  1121. 

Mamifaciurc  of  technical  lactic  acid  {so-called  leather 
lactic  acid)  by  fermentation.  Hoffmann.  See 
XVIII. 


Patents. 


and 


Hydrochloric     acid;      Manufacture     of  — 

apparatus   therefor.      Soc.    Italiana   di    Elettro- 

chbnica,    Rome.       Eng.    Pat.    24,024,    Dec.    14, 

1914.     Under  Int.  Conv.,  Oct.  30,  1914. 

Hydrogen  chloride  made  by  burning  hydrogen  in 

chlorine,  or  vicc-vcraa,  is  either  cooled  and  absorbed 


in  water,  or  dried  with  sulphuric  acid  or  calcium 
chloride.  The  cylindrical  combustion  chamber 
has  a  dome-shaped  roof  through  the  centre  of  which 
passes  a  pipe  leading  to  an  aspirator,  and  a  number 
of  observation-windows  made  of  transparent 
quartz.  Hydrogen  admitted  through  a  pipe  in 
the  middle  of  the  base,  passes  into  a  central  box 
from  the  top  of  which  it  issues  through  eight 
burner  nozzles  arranged  in  a  circle.  Surrounding 
this  is  another  box  fitted  with  seven  nozzles  which 
supply  the  chlorine,  the  inlet  tube  for  which  passes 
into  the  chamber  through  a  pipe  in  the  side-wall 
near  the  base.  The  hydrogen  is  first  ignited  in 
the'air  initially  in  the  chamber,  the  gaseous  products 
are  drawn  off,  and  then  the  chlorine  is  admitted. 
The  supply  of  both  gases  can  be  regulated,  there 
is  no  risk  of  explosion,  and  if  the  temperature  gets 
too  high  the  chlorine  may  be  diluted  with  air  or 
with  an  inert  gas. — E.  H.  T. 

Sulphuric  acid  ;    [Continuous]  process  of  concentra- 
tion   of under     reduced     pressure.        Norsk 

Hydro-Elektrisk  Kvaelstofaktieselskab.  Fr. 
Pat.  474,995,  July  11,  1914.  Under  Int.  Conv., 
July  14,  1913. 

The  acid  is  passed  through  a  series  of  evaporators 
in  which  it  is  progressively  concentrated  under 
reduced  pressure,  preferably  so  that  a  diminishing 
percentage  of  water  is  expelled  in  each  succeeding 
phase  of  the  evaporation. — F.  SODX. 

Phosphoric  acid  and  phosphates  ;    Manufacture  of 

.    D.  McTavish.    Fr.  Pat.  474,380,  Apr.  17, 

1914. 

Phosphate  rock,  mixed  with  sUicious  material, 
such  as  sand,  and  carbon,  is  heated  in  an  electric 
furnace,  and  the  gases  produced  are  passed  into 
an  oxidation  chamber  in  which  they  are  intimately 
mixed  with  air,  and  then  into  apparatus  for 
absorbing  the  contained  phosphoric  acid.  A 
gyratory  motion  may  be  set  up  in  the  oxidation 
chamber  by  introducing  the  oxidising  gases  through 
pipes  arranged  tangentially,  and  baffles  are  prefer- 
ably fixed  in  the  path  of  the  hot  gases,  an  injector 
serving  to  T^athdraw  the  gases  from  the  furnace 
and  further  mix  them  with  air  or  steam.  The 
phosphoric  acid  is  absorbed  in  towers  by  a  counter- 
current  of  water  or  phosphoric  acid  solution,  or 
in  chambers  containing  solid  absorbents ;  e.g., 
the  system  may  include  a  rotary  mixer  in  which  the 
hot  gases  act  on  a  phosphate.  The  suspended 
particles  of  phosphoric  acid  may  also  be  precipi- 
tated by  subjecting  the  gases  to  a  high-tension 
electric  discharge,  and  the  finely  divided  product 
thus  obtained,  when  treated  with  powdered 
calcium  phosphate,  unites  to  form  a  double  super- 
phosphate in  a  dry  state.  The  concentrated 
phosphoric  acid  from  the  absorption  towers  may 
be  saturated  with  ammonia  at  a  high  temperature 
and  allowed  to  cool,  when  ammonium  phosphate 
containing  at  least  25%  NHj  is  precipitated,  or 
it  may  be  treated  with  phosphate  rock  so  as  to 
vield   a   non-hygroscopic   double   superphosphate. 

— F.  SODN. 

Ammonia  from  compounds  containing  carbon  and 

nitrogen  ;     Manufacture   of .     H.    Koppers. 

Ger.  Pat.  285,354,  Sept.  16,  1913.  Addition  to 
Ger.  Pat.  257,188. 

According  to  the  chief  patent  (this  J.,  1913,  424 
ammonia  was  produced  by  the  interaction  of 
compounds  containing  nitrogen  and  carbon  with 
a  heated  contact  mass  containing  hydrated  iron 
oxide.  According  to  the  present  patent,  the 
gases  leaving  the  reaction  chamber  are  freed  from 
ammonia  without  appreciably  diminishing  their 
content  of  steam,  and  are  then  heated  and  again 
circulated  through  the  reaction  chamber. — A.  S. 
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Ammonia  ;    Manufacture  of from  the  elements. 

Farbentabr.  vonn.  F.  Baver  imd  Co.    Oer.  Pat. 
285,098,  Jan.  ;t,  1914. 

Tirc  decomposition  products  obtained  by  heating 
alkali  or  alkalino-earth  ferro-  or  ferricyanides, 
with  exclusion  of  air,  are  used  as  contact  substances 
in  the  synthesis  of  ammonia  from  nitrogen  and 
hydrogen.  Combination  takes  place  at  relatively 
low  temperatures  and  pressures,  and  a  yield  of 
17%  Nil,  by  vol.  can  be  obtained. — A.  S. 

Ammonium  carbonate;    Manufacture  of  solid- 


J.  Bueb,  and  Deutsche  Continental-Oas-Ges. 
Ger.  Pats.  (.\)  285,498  and  (b)  285,531,  Mar.  22, 
1914. 

{A.)  Ayaiosi.K  and  carbon  dioxide  are  passed  rapidly 
into  water  contained  in  the  lower  part  of  a  sublima- 
tion chamber.  The  water  becomes  heated  to  such  a 
degree  that  fumes  of  ammoniimi  carbonate  are 
evolved  continuously  from  the  surface.  Solid 
ammonium  carbonate  is  deposited  in  the  cool 
upper  part  of  the  chamber,  (n)  A  mixture  of 
ammonia,  carbon  dioxide,  and  st«am  is  led  into  a 
sublimation  chamber  which  is  cooled  only  in  the 
upper  part.  The  yield  of  ammonium  carbonate 
is  higher  and  the  sublimate  collects  more  rapidly 
on  the  waUs  than  when  the  whole  of  the  chamber  is 
cooled. — A.  S. 

Base-interchanging     substances     [water    softeners']  ; 

Production  of .    Permutit  Akt.-Oes.,  Berlin. 

Eng.  Pat.  20,145,  Sept.  24,  1914.  Under  Int. 
Conv.,  Apr.  4,  1914.  Addition  to  Eng.  Pat.  20,144 
of  1914,  dated  Sept.  23,  1913  (this  J.,  1915,  886). 

The  gelatinous  precipitate  containing  silicic  acid 
obtained  as  described  in  the  chief  patent,  is  sub- 
jected to  a  high  pressure,  e.g.,  in  a  filter-press, 
during  or  after  lixiviation,  so  that  not  only  is 
the  original  solvent  removed,  but  the  material  is 
rendered  so  hard  and  brittle  after  drying  that 
treatment  with  water  reduces  it  to  a  granular 
powder  immediately  available  for  filtering. — E.H.T. 

Magnesium  chloride  ;    Manufacture  of .    W.  S. 

Rawson,  London.  Eng.  Pat.  21,261,  Oct.  20, 
1914. 

M.40NESITE  is  dissolved  in  hot  hydrochloric  acid, 
and  the  settled  liquor  is  run  off.  heated  to  boiling, 
and  treated  with  very  finely  divided  burnt  mag- 
nesite,  or  magnesium  oxide  from  another  source, 
thereby  precipitating  the  iron  and  other  impurities. 
The  clear  liquor  is  separated  and  used  together 
with  burnt  magnesite  in^  the  manufacture  of 
cement  ;  or  it  may  be  concentrated  and  magnesium 
chloride  recovered  by  crystallisation. — E.  H.  T. 


Titanium    compounds;     Production    of - 


H. 


.Spence,  H.  Wriglev,  and  P.  Spence  and  .Soils,  Ltd., 
Manchester.    Eng".  Pat.  23,089,  Nov.  26,  1014. 

St.\ble  forms  of  titanium  oxalate,  containing 
TiO,  and  CjOj  in  the  approximate  ratio  of  1:1, 
are  made  by  adding  crystallised  oxalic  acid,  or  a 
neutral  alkali  oxalate,  or  a  mixture  of  the  two,  to  a 
double  sulphate  of  titanium  and  an  alkali  metal 
of  the  type,  TiO.SO,.X,SO..— E.  H.  T. 

Zirconium  carbide  and  titanium  carbide  ;    Manu- 
facture of .      O.    HutT.      Ger.   Pat.   286,054, 

July  10,  1914. 

Zirconium  carbide  or  titnniuiu  carljide  is  obtained 
in  the  form  of  a  fine  powder  by  heating  the  oxide 
of  the  metal,  mixed  with  carbon,  or  in  a  car- 
burising  atmosphere,  at  a  temperature  below  the 
melting  point  of  the  carbide.  P'or  example,  a 
mixture  of  1  kilo,  of  zirconium  dioxide  and  300 
grms.  of  carbon  is  heated  in  a  graphite  crucible. 
At  about  1900°  C.  gas  is  evolved  copiously  and  the 
temperature  is  then  slowly  raised,  e.g.,  to  about 
2100'  C  till  the  evolution  of  gas  ceases.    Titanium 


carbide  is  prepared  in  a  similar  manner  from  a 
mixture  of  1  kilo,  of  rutile  and  450  grms.  of 
carbon  ;  vigorous  evolution  of  gas  begins  at  about 
1300°  C— A.  S. 

Fortnic    acid    compounds;     Manufacture    of - 


O.  Bredig,  Baden,  Germany,  and  S.  U.  Carter, 
(Jswestry,  Shropshire.  Eng.  Pat.  801,  Jan.  18, 
1915.    Under  Int.  Conv.,  Feb.  2,  1914. 

FoHMATES  are  obtainable  on  a  commercial  scale 
by  the  action  of  compressed  hydrogen  upon 
bicarbonates  in  the  presence  of  catalysts.  Thus 
a  75%  yield  of  potassium  formate  is  produced  by 
pa-ssing  hydrogen  under  60  atmospheres  pressure 
vigorously  through  200  c.c.  of  a  5%  sohilion  of 
potivssiam  liicarbonato  containing  1-5  grms.  of 
palladium-black,  at  70"  C.  ;  a '20%  yield  of 
formate  is  obtained  in  8  hours  by  passing  simul- 
taneously hydrogen  and  carbon  dioxide,  both 
under  30  atm.,  through  a  solution  of  borax  of 
similar  strength,  in  presence  of  the  same  amount 
of  the  catalyst,  at  70"  C.  Calcium  formate  is  pre- 
pared from  the  carbonate  by  mixing  it  with  water 
and  palladium-black  at  70°  C,  and  then  passing 
in  carbon  dioxide  under  20  atm.  and  hydrogen 
under  50  atm.  for  several  hours. — E.  H.  T. 

Alkali  am.ide.1 ;    Manufacture  of- 


Deutsche 
Gold-  und  Silber-Scheide-Anstalt  vorm.  Eoessler, 
Frankfort,  Germany.  Eng.  Pat.  1613,  Feb.  1, 
1915.  Under  Int.  Conv.,  Feb.  2,  1914. 
The  formation  of  alkali  amides  by  the  interaction 
of  ammonia  gas  and  alkali  metals  Ls  greatly 
influenced  by  the  presence  of  catalysts.  Whereas 
silicon,  calcium  carbide,  and  certain  .other  reducing 
agents  retard  the  action,  oxygen  compounds  like 
sodium  hydroxide,  sodium  oxide,  and  chromium 
compounds  accelerate  it,  and  in  some  cases  to  a 
very  marked  extent.  Thus  in  a  series  of  experi- 
ments in  each  of  which  2000 — 2200  grms.  of  sodium 
was  heated  to  about  380°  C.  in  a  wrought-iron 
crucible  and  ammonia  admitted  at  the  rate  ol 
about  90  litres  per  5  min.,  the  gas  was  decom- 
posed to  the  following  extents  in  presence  of  the 
catalysts  specified:  10  grms.  ISJaOH,  65-7%-, 
40  grms.  NaOH,  87-7%  ;  60  grms.  NaOH,  97-2%  ; 
5  grms.  CrjOj,  89-2%;  5  grms.  each  of  NaOH 
and  Cr^O,,  97-6%  ;  5  grms.  Cr.  92-8%  ;  when  no 
catalyst  was  used,  50-3%  of  the  ammonia  was 
decomposed. — E.  H.  T. 

Radioactive    bodies  ;     Porous and    process    of 

producing  same.  R.  J.  Tugwood,  London. 
From  Radium  Therapy  Corporation,  New  York. 
Eng.  Pat.  3277,  Mar.  1,  1915. 

A  SOLID  porous  body  is  impregnated  with  a 
solution  of  a.  radium  or  other  radioactive  salt, 
and  then  a  precipitant,  e.g.,  a  sulphate,  is  added, 
heat  being  applied  to  aid  the  deposition  of  the 
precipitate  in  the  pores  of  the  material.  The 
process  may  be  repeated  if  a  higher  degree  of  radio- 
activity be  required. — E.  H.  T. 

Radium  residues  ;    Production  of  concentrated 


and  the  separation  of  radium,  compounds  there- 
from. Process  of  concentrating  radium  ores  and 
residues.  (A)  O.  P.  C.  Bredt,  New  York.  (B) 
O.  P.  C.  Bredt,  ^\ssignor  to  Radium  Therapy 
Corporation.  U.S.Pats.  1,154,230  and  1.154,231, 
Sept.  21,  1915.  Dates  of  appl.,  June  26  and 
Dec.  30,  1014. 

(A)  Sulphate  residues  are  fused  with  an  amount 
of  alkali  (preferably  carlionate)  insuflicient  to 
convert  more  than  aliout  95  °;,  of  the  sulphate  into 
a  soluble  form,  and  the  soluble  sulphate  and  acid- 
soluble  constituents  {e.g.,  BaCO,)  are  then 
separated  from  the  insoluble  residue  containing 
the  radium.  The  process  is  repeated  until  the 
desired  concentration  of  radium  sulphate  is  reached. 
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(B)  The  material  is  boiled  with  concentrated 
sulphuric  acid,  so  as  to  dissolve  the  radium  as 
bisulphate,  and  the  dissolved  radium  is  then 
precipitated  as  sulphate  by  cooling  the  solution. 
In  some  cases  a  relatively  small  amount  of  sul- 
phuric acid  is  used  at  first,  to  dissolve  sulphates 
more  soluble  than  radium  sulphate,  and  the 
.separated  residue  is  Vioiled  ^\  ith  a  further  quantity 
of  acid  to  dissolve  radium  and  other  sulphates, 
which  are  subsequently  precipitated  with  water. 

— F.  SODN. 

Thorium;      Separation     of from     other     rare 

earths.  F.  Jost  and  A.  Weinert.  Ger.  Pat. 
286,087,  Mar.  10,  1914. 
PYiiOPnosPHOUic  acid  or  a  soluble  pyrophosphate 
ig  added  to  a  solution  of  phosphates  of  the  rare 
earths  in  dilute  acid  in  order  to  precipitate  the 
thorium.  Thorium  pyrophosphate,  tmlike  the 
hypophosphate  (U.S.  Pat.  1,069,959  ;  this  J., 
1913,  915).  is  not  insoluble  in  dilute  acids,  but 
tlie  solubility  is  so  small  that  the  thorium  can 
be  recovered  in  good  yields. — A.  S. 

Mineral-water    salts ;      Method    of   manufacturing 

radioactive .  Maglekilde      Brondanstalt, 

liadinm  Aktieselskab,  Copenhagen.  Eng.  Pat. 
6671,  May  4.1915.  Under  Int.  Conv.,June  5,1914. 

A  SOLUBLE  radioactive  substance  {e.g.,  1  mgrm. 
of  radiimi  lu'omide)  is  dissolved  in  a  solution 
{e.g.,  10  litres  of  1  %  solution)  of  one  or  more  of  the 
salts  used  for  making  the  minei-al  water  ;  no  salts 
which  precipitate  the  radioactive  substance  should 
be  used.  The  solution  is  evaporated  to  drjTiess, 
and  the  residue  is  mixed  with  the  other  soUd 
constituents  of  the  mineral  water,  wliich  should 
be  free  from  water  of  crystaUisation  ;  the  mixture 
must  be  kept  dry  until  required  for  use. — E.  II.  T. 

Hydrogen  peroxide  ;    Stable  compounds  containing 

■ and  process  of  making   the  same.      F.   W. 

Weber,  Perth  Ajnlaoy,  N.J.,  Assignor  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,153,985,  Sept.  21,  1915. 
Date  of  appl.,  Dec.  9,  1913. 

Hydrogen  peroxide  is  combined  with  a  substance 
containing  one  or  more  amino  groups,  e.g.,  urea, 
in  the  presence  of  a  gelatinous  stabilising  agent, 
.such  as  an  extract  of  carrageen  moss,  so  as  to 
form  a  solid  product  protected  by  a  fine  coat 
of  the  stabilising  agent. — F.  Sodn. 

Cdlriiim    hypochlorite ;     Process    of   making . 

H.  K.  Moore,  Berlin,  N.H.  U.S.  Pat.  1,155,605, 
Oct.  5,  1915.    Date  of  appl.,  Oct.  31,  1914. 

Bleachtmo  powder  is  obtained  in  a  dry,  granular 
londition  by  cooling  it  to  0"  C,  or  lower,  immed- 
iately it  is  foraied  by  the  interaction  of  chlorine 
and  "powdered  slaked  lime. — E.  H.  T. 


Cyanides  ;   Process  of  making  ■ 


refrigerated  to  cause  the  crystallisation  of  most 
of  the  sodium  sulphate,  and  when  tliis  is  removed 
and  the  mother  liquor  concentrated  by  evapora- 
tion, the  greater  part  of  the  sodium  chloride 
separates  out.  The  residual  liquor  is  concen- 
trated, magnesium  chloride  is  added,  and  the 
temperature  is  raised,  whereupon  most  of  the 
remaining  sodium  chloride  crystallises.  On  cool- 
ing the  hot  mother  liquor,  crude  potassium  chloride 
is  obtained,  and  is  separated  and  washed. — E.  H.  T. 

Iodine  and  by-products  ;    Process  of  treating  sea- 

iveed  to  obtain .    H.  E.  J.  Roussel  and  L.  J. 

C.  C.  Th^venin.   Fi-.  Pat.  474,722,  Dec.  19,  1913. 

The  weed  is  dried  by  direct  or  indirect  contact 
with  hot  gases  from  the  kelp  furnace,  and,  aftei- 
iucineration,  the  kelp  is  subjected  to  systematic 
extraction  with  hot  water.  The  saturated  solutioib 
is  allowed  to  crystallise,  and  the  iodine  contained 
in  the  mother  liquors  is  then  precipitated  by 
treatment  with  sulphuric  acid  which  has  been 
saturated  with  nitrous  fumes  obtained  by  the 
action  of  sulphur  dioxide  on  nitric  acid.  Traces- 
of  iodine  are  extracted  from  solution  by  agitating 
the  liquor  with  a  non-volatile  hydrocarbon  such 
as  petroleum. — F.  Sodn. 

Calcium  nitrate  and  similar  materials  ;   Process  for 
simultaneously    scrapiyig     [from    a    drum]    and 

pulverising  .  Norsk      Hydro-Elektrisk 

Kvaelstofaktieselskab.  Fr.      Pat.     474,996, 

July  11,  1914.    Under  Int.  Conv.,  July  16,  1913. 

JL^TERiAL  which  has  been  allowed  to  solidify  or 
dry  on  a  drum  is  removed  by  a  scraper  antl 
immediately  reduced  to  a  granular  powder  by 
contact  with  a  strip  of  wood  or  metal,  which  may  be 
adjusted  at  a  desu'ed  distance  from  the  drum 
and  scraper,  and  at  a  suitable  angle.  A  current 
of  air  or  other  gas  is  employed,  when  necessary, 
to  prevent  the  particles  from  adhering  to  each 
other  as  produced. — F.  Sodn. 

Kieselguhr  ;    Process  for  removing  iron  from  - 


A.  C.  Spencer 


and  K.  P.  McElrov,  Washmgton,  D.C.  U.S. 
Pat.  1,156,108,  Oct.  12,  1915.  Date  of  apiJl., 
June  3,  1911. 

An  ignited  charge  of  a  natural  potassium  silicate, 
slag-producmg  material,  carbon,  and  a  reducible 
iron  compound,  is  caused  to  pass  downwards, 
under  producer-gas  conditions,  through  a  furnace 
shaped  like  a  blast-funiace,  wherein  it  meets 
an  upward  current  of  air.  Alkali  cyanide  is 
extracted  from  the  \apours  and  gases  withdraw n 
from  a  certain  zone  of  high  temperature  within  the 
furnace,  and  the  residual  gas  is  returned  to  the 
furnace. — F.  H.  T. 

Potassium,    chloride  ;      Process    of    obtaining . 

J.  A.  Bradburn,  Syracuse,  N.Y.  U.S.  Pat. 
1,150,388,  Oct.l2,19r5.  Date  of  appl., July,2, 1915. 

Tujs  water  of  Great  Salt  Lake,  or  similar  water,  is 


Verein.  Deutsche  Kieselguhi-werke  Ges.  m,  b.  H.^ 
Hanover, Germany.  Ger.Pat.286,240,Dec.  9, 1913. 
Kieselguhr  is  mixed  with  acid,  e.g.,  hydrochloric 
acid,  of  13"  B.  (sp.gr.  11)  to  form  a  fluid  paste^ 
wliich  is  heated  to  about  80"  C,  cooled,  filter- 
pressed,  and  the  press-cakes  dried  and  ignited. 

—A.  S. 

Sodium  oxalate  ;    Preparation  of from  sodium 

and  carbon  dioxide.  K.  llaupt,  Niederwiesa,. 
Germany.  Ger.  Pat.  286,461,  Sept.  19,  1913. 
Molten  sodium  is  atomised  by  means  of  a  spraying 
device  or  injector  operated  by  heated  carboii 
dioxide.  The  finely  divided  sodium  combines 
quantitatively  with  the  carbon  dioxide  to  form 
sodium  oxalate. — A.  S. 

Nitrogen  and  carbon  dioxide  ;    Process  of  making 

.      R.    H.   Brownlee   and   R.    H.   uijincer. 

Assignors  to  American  Nitro-Products  Co., 
Pittsburgh,  Pa.  U.S.  Pats,  (a)  1,154,171  and  (b) 
1,154,172,  Sept.  21,  1915.  Dates  of  appl.. 
Apr.  7,  1913,  and  Aug.  31,  1914. 

(.\)  A  MIXTURE  of  a  carbonaceous  substance  and 
an  excess  of  air  is  burnt  in  a  combustion  chamber, 
and  then  a  sufficient  amount  of  a  carbonaceous 
substance  to  combine  with  the  excess  of  oxidising 
gas  is  added  and  the  mixture  passed  through 
a  mass  of  higlily  heated  refractory  material  so  as 
to  effect  complete  combustion,  (b)  Fuel  gas  is 
added  to  the  products  of  combustion  of  a  car- 
bonaceous substance  (for  example,  gases  from 
an  internal  combustion  engine),  and  the  mixtm'e 
is  passed  through  a  mass  of  liigldy  heated  re- 
fi-actory  material  with  just  sufficient  air  to  ensure 
complete  reaction.  The  carbon  dioxide  and. 
nitrogen  are  then  separated. — F.  Sodn. 


I 
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Oxygen;    Apparatus  for  proditcing .      B.    H. 

Oram,    Ualtiiuor.-,    Md.       i;.S.    Pat.    1,155,045, 
aept.  28,  ItUo.    Date  of  appl..  May  25,  1915. 

An  oxyjfeu  ininpouud  is  aUeriiali'Iy  decomposed 
aud  re(;enerat«l  iu  a  heated  retort,  oi-  series  of 
n^tortw,  pi-ovided  with  means  for  the  admis.sion  of 
ht.-ated  air  aud  of  supeiheatinl  st«am  alternately. 
The  retorts  are  connected  by  pipes  to  an  exhaust  in 
«lirect  comiMuuication  with  a  comlenser,  and  the 
ciinvnt.s  of  air  and  steam  are  controlled  by 
automatic  valves.  The  air  admitted  to  each 
retort  in  turn  pa.sses  finally  into  the  external  air  ; 
the  steam  and  oxygen  are  led  into  a  conilenser. 
and  the  oxygen  is  compressed  and  refrigerated 
after  compression. — E.  11.  T. 

Ilydroyen  sulphide  from  gascn  ;  Process  for  removing 

.     J.  Pintsch,  II.  .Strache,  and  H.  Hiller. 

Ger.  Pat.  28(5,374,  Jan.  20,   1914. 

The  gas  is  freed  from  paa-t  of  t  he  hydrogen  sulphide 
by  passing  it,  at  a  high  velocity,  thi-ough  an 
ordinary  oxide  purifier,  and  is  then  passed  through 
a  solution  containing  a  metallic  compound,  e.g., 
copper  sulphate,  which  will  combine  with  the 
i-emainder  of  the  hydrogen  sulphide,  the  resulting 
uietallic  sulphide  being  subsequently  oxidised  to 
sulphate  ;  oxidation  may  be  cfTect«d  with  air  or 
oxygen,  in  presence  of  a  ferric  compound,  at 
a  sufficiently  high  temperature  to  prevent  separa- 
tion of  sulphur.  Two  vessels  are  used,  one  for 
absorption  and  the  other  for  oxidation,  and  so 
connected  together  tliat  the  process  may  be 
worked  continuously.  Transference  of  the  liquid 
from  one  vessel  to  the  other  is  effected  by  means 
of  the  gas  under  treatment  or  air.  When  copper 
sulphate  is  used,  it  is  continuously  regenerated, 
and  the  solution  becomes  enriched  in  sulphuric 
acid  and  ammonium  sulphat-e,  derived  from 
ammonia  present  in  the  gas. — A.  S. 

Lactic    acid ;      Manufacture    of    pure  ■ 


M. 
Landau.  Berlin.  U.S.  Pat.  1,157,402,  Oct.  19, 
1015.     Date  of  appl.,  July  8,  1915. 

See  Eng.  Pat.  7098  of  1915  ;    tliLs  J.,  1015,  1009. 

Ammonia  from  its  elements  :   Process  for  the  manu- 
facture  of .       M.    Pier.    Berlin.       U.S.    Pat. 

l,157,253,Oct.l9,1915.Daleofappl.,Nov.24,1913. 

.See  Eng.  Pat.  213  of  1014;    this  J.,   1915,  870. 

Hydrosxilphiies  ;      Production     of     anhydrous- 


from  aqueous  hydrosulphite  solutions.  H. 
Specketer  and  (i.  .Miinch,  (iriesheim,  Assignors 
to  C'hem.  Falir.  (iriesheim-Elektron,  Frankfort, 
Oermanv.  U.S.  Pat.  1,150,107,  Oct.  12,  1915. 
Date  of  appl.,  July  3,  1013. 

See  Ft.  Pat.  460,010  of  1913  ;    this  J.,  1914,  76. 

Titanium-oxygen  compounds  ;  Process  of  producing 

from  ilmenite  or  titaniferous  iron  ores  and 

other  nuiterials.  J'.  Farup,  Tiondhjem,  Noi-way. 
U.S.  Pat.  1.150,220,  Oct.  12.  1915.  Date  of  appl., 
June  20.  1914. 

See  Ger.  Pat.  276,025  of  1913  ;   this  J.,  1914,  020. 


Sodium  alumina te  ;    Solution  of - 


H.  Spence 
and  T.  J.  I.  Craig.  A.ssignors  to  P.  Spence 
and  Sons.  Ltd.,  Manchester.  U.S.  Pat.  1,157,430, 
Oct.  19,  1915.    Date  of  appl.,  Aug.  18,  1914. 

SEE  Eng.  Pat.  20,970  of  1913  ;   this  J.,  1914,  1153. 

Boron  nitride  ;    Stable and  process  of  making 

the  same.  G.  Weintraub,  Lvnn,  Mass.,  As.signor 
to  General  Electric  Co.  U.S.  Pat.  1.157,271, 
Oct.  19,  1915.    Date  of  appl.,  Feb.  3,  1013. 

See  Eng.  Pat.  12,377  of  1913  ;   this  J.,  1014,  255. 

Process  for  separating  water-gas  or  other  gaseous 
mixture  rich  in  hydrogen  into  its  constituents. 
Ger.  Pat.  285,703.    See' U.K. 


Process  for  extracting  fats  of  every  kind,  hydrocarbons, 
sulphur,  or  the  like.    Ger.  Pat.  284,410.    Sec  XII. 

Manufacture  of  Burton  salts  [for  use  in  brctoing]. 
U.S.  Pat.   1,150,418.     See  XVIII. 


VIII.— GLASS  ;    CERAMICS. 


('((.s.'  iron  utensils  ;  Prcparutiun  of 


for  enamel- 
ling. II.  N'ogel.  Keram.  Rundschau,  1915,  23, 
109.  Z.  angew.  Chem.,  1915,  28,  Kef.,  411. 
En.\mel  adheres  better  to  white  than  to  gre>  cast 
iron,  but  as  white  cast  iron  is  too  brittle  for 
utensils,  grey  iron  on  wliich  a  tlun  outer  layer  of 
white  iron  has  been  produced,  is  used.  The 
moulds  in  which  the  iron  is  cast  .should  not  be 
dusted  with  graphite,  as  this  prev<!nt,s  proper 
adhesion  of  the  enamel.  The  walls  of  the  utensil 
shoidd  be  of  unifomi  thickness,  not  less  than 
2-5 — 3  mm.,  and  the  bottom  should  be  somewhat 
arched. — A.  S. 

Patent. 
Insulators    for    high-potential    electric    conductors. 
F.  M.  Locke,  Victor,  N.Y.     U.S.  Pat.  1,156,163, 
Oct.  12,  1915.     Date  of  appL,  Jan.  19,  1915. 

A  VITUIFIABLE  base,  such  as  glass,  is  fused  with 
material  containing  boron  into  a  homogeneous 
body,  and  the  fused  mass  is  shaped  into  the 
desired  form. — B.  N. 


EX.— BUILDING    MATERIALS. 

Government    eertifieation    of    cement    iidendcd    for 
export.     Board   of   Trade   J.,    Nov.    4,    1915. 

The  Imperial  Institute  notifies  that  a  laboratory 
for  testing  cement  has  now  Ijeen  added  to  the 
estabhshment  of  the  Scientific  and  Technical 
Research  Department  of  the  Institute. 

In  certain  countries,  such  as  jVrgentina,  the 
national  Government  has  adopted  an  official 
specification  for  cement  to  which  all  cement 
intended  for  use  in  the  construction  of  pubUc 
works  must  conform.  The  Argentine  Government 
also  requires  the  certification  of  such  cement  by  a 
laboratory  recognised  for  that  purpose  by  the 
Government  of  the  exporting  country. 

H.M.  Government  has  now  recognised  for 
this  purpose  the  cement-testing  laboratory  of  the 
Imperial  Institute,  at  which  analyses  and  t*sts 
will  in  future  be  conducted  of  British-made 
cement  for  contractors,  engineers,  manufacturers, 
and  others  desiring  to  export  cement  to  the 
Argeidine  and  other  countries  in  which  a  Govern- 
ment certificate  is  required. 


Patents. 


Kilns  ;  Cement  and  lime .     H.  Walker,  iKjndon. 

Eng.  Pat.  20,972,  Oct.  14,  1914. 

In  continuous  vertical  shaft  kilns,  the  clinker  is 
kept  constantly  moving  from  the  hot  calcining 
zoui!  to  the  point  of  discharge,  and  Ls  discharged  in 
a  broken  condition,  at  any  desiied  rate,  by  con- 
tinuously and  mechanically  driven  rocking  or 
re\olving  breaking  and  agitating  bars,  which  form 
the  kiln  grate.  The  revolving  or  rocking  bars  may 
be  provided  at  intervals  along  their  length  witii 
reniu\able  or  fixed  stin'ers  or  paddles,  wliich  may 
be  arranged  so  that  those  of  one  bar  work  through 
intervals  between  those  of  another  bar.  The 
stiirers  may  be  set  regularly  or  at  an  angle  to  those 
of  an  adjacent  shaft,  and  alternate  bars  may  be 
rotated  or  rock 'd  in  opposite  directions.  The 
revolving  or  ro<  king  paddles  or  stirrers  may  be 
arranged  oidy  at  a  certain  part  of  the  grate  area, 
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[Nov.  30,  1915. 


for  inBtance  below  a  zone  of  dense  clinker  forma- 
tion, while  the  remainder  of  the  grate  consists  of 
revolving  or  rocking  bars  of  square,  prismatic,  or 
other  section  suitable  for  breaking  the  clinker. 

— W.  C.  H. 

Kilns  for  bur>iing  lime,  cement,  or  the  like;  Dis- 

charijing  device  for .     Amnie,  Giesecke,  und 

Konegen  A.-G.,  Brunswick,  Germanv.     Ger.  Pat. 
286,014,  July  6,  1913. 

Below  the  lower  end  of  the  kiln  shaft  is  a  pair  of 
toothed  breaking  rolls  disposed  above  a  double 
shoot,  with  a  middle  ridge-like  portion  between  the 
two  rolls.  The  material  is  broken  by  the  rolls 
and  discharged  towards  the  centre  ou  either  side 
of  the  ridge. — A.  S. 

Gypsum  cement  ;  Process  for  the  produciion  of . 

A.   Denny,   Dumbarton,  and   D.   G.   Anderson, 
Glasgow.     Eng.  Pat.  21,987,  Nov.  4,  1914. 

Rock  gypsum  is  completely  dehydrated  by  cal- 
cination and  ground  with  from  1  to  10  °o  of  its 
weight  of  Portland  cement.  The  product  is 
intended  more  especially  for  use,  with  suitable 
filling  material,  as  a  composition  for  the  decks 
of  ships.— W.  E.  F.  P. 

Magnesia  cement  compositions.  H.  J.  Guise  and 
W.G.Perry,London.  Eng.  Pat.  23,345,Dec.l,1914. 

The  cement  is  composed  of  burnt  magnesite,  burnt 
and  ground  china  clay,  quartz,  asbestos,  and  wootl 
meal,  with  magnesium  cldoride  and  paraffin  oil, 
which  latter  ingredients  are  added  separately. 
For  concrete  the  above  cement  may  be  mixed 
mth  cork,  glass,  slag,  shells,  or  silicon  carbide. 
The  cement  may  be  used  for  uniting  substances 
■  after  the  surfaces  to  be  joined  have  been  coated 
with  a  suitable  liquid,  e.g.,  a  paste  containing 
borax,  kieselguhr.  calcined  magnesite,  and  mag- 
nesium chloride. — W.  C.  H. 

Oxychloride  cement  ;  Manufacture  of .   L.  Pink. 

Ger.  Pat.  285,3(59,  Dec.  19,  1913. 

Calcined  magnesite  is  mixed  with  strontium 
chloride,  with  or  without  the  addition  of  mag- 
nesium sulphate  and  filling  materials,  and  the 
mixture  is  stirred  with  water.  By  the  use  of 
strontiun^  chloride  instead  of  calcium  chloride  or 
magnesium  chloride,  the  tendency  of  the  cement 
to  effloresce  is  diminished. — A.  S. 

Cement    materials    and    fine    fuel  ;     Production    of 

agglomerates     of .         C.     Schneider,     Plau, 

Germany.    Ger.  Pats,  (a)  285.602.  Mav  11,  1913, 
and  (B)  286,423,  Jan.  6,  1914. 

(a)  The  agglomerates  are  prepared  in  the  usual 
way  but  contain  fuel  only  in  the  outer  layer,  in 
order  to  obtain  clinker  of  close  texture,  free  from 
discoloration.  (B)  Briquettes  of  cement  raw 
materials  are  provided,  on  one  side  only,  with  an 
outer  layer  of  a  mixture  of  cement  materials  and 
fuel.— A.  S. 

Concrete,  asphalt,  and  the  like  ;|  Machines  or  appar- 
atus for  mixing  or  preparing .    W.  H.  Crook, 

Bolton.    Eng.  Pat.  2196,  Feb.  11,  1915. 

In  mixers  of  the  fixed  pan  type,  the  blades  are 
pivoted  to  arms  depending  from  the  rotating 
frame,  and  their  free  ends  rest  on  the  surface  of 
the  pan.  The  pivoted  ends  of  the  blades  are  shaped 
into  a  stop  piece  to  limit  the  movement  of  the 
blades,  and  are  provided  with  a  projecting  lip 
which  takes  the  thrust  of  the  blade,  instead  of  the 
pivoting  bolt,  when  the  blade  is  in  its  operative 
position. — W.  C.  H. 

Concrete  mixers.  K.  R.  Schuster,  New  York.  Eng. 
Pat.  6207.  Apr.  26,  1915.  Under  Int.  Conv., 
Apr.  25,  1914. 

The  ingredients  of  the  concrete  are  thoroughly 


mixed  by  the  action  of  air,  gas,  or  steam  under 
pressure  admitted  into  the  container  at  the 
bottom.  The  container  is  stationary  during  the 
mixing  operation  and  can  be  tilted  into  two 
positions,  one  for  charging  and  the  other  for  dis- 
charging the  material.  The  agitating  fluid,  sup- 
plied through  a  pipe  movable  with  the  cont-ainer, 
Ls  automatically  cut  off  wlieu  the  container  is 
tilted  into  the  charging  or  discharging  position. 
The  inflow  of  the  fluid  is  controlled  by  a  valve 
which  opens  when  the  vessel  assumes  the  mixing 
position.  The  vessel  is  mounted  on  trunnions, 
one  of  which  is  hollow  for  admitting  the  agitating 
fluid,  and  its  open  end  is  closed  by  turning  that 
part  of  the  vessel  under  a  fixed  cover  during  the 
mixing  operation.  The  interior  of  the  vessel  is 
provided  with  baffles  in  the  path  of  the  agitating 
fluid  to  divert  it  in  different  directions  within  the 
vessel.— W.  C.  H. 


Bricks  ;     Process  of  manufacturing  - 


E.    E. 


Trowbridge,    Kansas    City,    Kans.       U.S.    Pat. 
1, 154,741,Sept.28,1915.Date  of  appL.April  1,1915. 

Bricks  are  moulded  with  one  or  more  grooves 
on  one  lateral  face,  and  when  dried  are  set  in  a 
kiln  in  a  number  of  vertical  rows,  spaced  slightly 
apart,  the  bricks  in  each  horizontal  row  being  set 
over  the  grooves  of  the  row  beneath,  to  form  heat 
passages  between  the  vertical  and  horizontal 
rows.  The  bricks  of  the  horizontal  rows  are 
offset  to  overlap  the  rows  beneath.  The  gaees  of 
combustion  are  made  to  travel  through  the  passages 
between  the  bricks,  both  vertically  and  horizon- 
tally, to  ensure  uniform  heating. — W.  C.  H. 

Artificial  stone  from  kieselguhr  ;  Production  of . 

J.  A.  EUgass.  Ger.  Pat.  285,350,  July  22,  1913. 

Kieselguhr  is  mixed  with  cellulose  xanthate,  and 
the  mixt  ure,  containing  over  90  %  of  kieselgulir,  is 
dried.  Granulated  cork  or  other  filling  materials 
may  be  mixed  with  the  kieselguhr. — A.  S. 

Artificial  stone  or  the  like  from,  peat  dust ;    Manu- 
facture of .  K.  Narr,  Munich,  Germany.  Ger, 

Pat.  286,082,  Jan.  17,  1913. 

Peat  is  frozen,  reduced  to  dust,  mixed  with  a 
suitable  binding  agent,  such  as  cement,  and  water, 
and  moulded  into  the  desired  shape.  The  cell 
walls  of  the  peat  fibre  are  broken  as  a  result  of  the 
freezing,  and  hence  the  product  is  capable  of 
withstanding  the  action  of  water  without  swelling. 

—A.  S. 

Covering  for  concrete  and  other  floors  ;    Production 

of  a from  bituminous  cork  masses.   E.  Mviller 

and  E.  Eichert.    Ger.  Pat.  285,368,  Feb.  4,  1914. 

A  COMPOSITION  containing  cork  and  pitch  is  mixed 
with  a  sulphur-containing  slag,  ground  to  an 
impalpable  powder,  and  the  mixture  is  applied 
to  the  floor,  which  has  been  »previously  coated 
with  an  alcoholic  solution  of  rosin  to  act  as  an 
adhesive.  By  the  action  of  the  slag  the  bituminous 
cork  composition  sets  in  about  10 — 15  minutes.  The 
covering  is  specially  suitable  for  concrete  floors. 


Production  of  refractory,   electrically 
.  C.  Ingvaldsen.  Ger.  Pat.  285,482, 


Mica  brick  ; 
insulating 
Oct.  8,  1913.    Under  Int.  Conv.,  Oct.  8,  1912. 

Finely-divided  mica  and  quartz  are  mixed  with  a 
small  quantity  of  clay  or  similar  liinding  medium, 
sufficient  to  form  a  plastic  mass,  the  mixture  is 
moulded  to  the  desired  shape,  and  burnt  at  a  high 
temperature  so  as  to  fuse  the  mica.  The  refractory 
brick  so  obtained  is  specially  suited  for  use  in 
electric  furnaces. — A.  S. 

Basic  lining  for  kilns.     U.S.  Pat.  1.150,018.    See  I. 
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ItnpreffnatioH   [rot-proofing]  of    yarn,    fishing  nets, 
canvas,  wood,  etc.     Kng.   I'at.   7275.     See  V. 


Manufacture  of   mayncsinm   chloride. 
21,201.     Sec  Vll. 


Kng.   Pat. 


X.-METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Cast  iron;  Influence  of  phosphorus  on  the  mechanical 

properties  of  </rri/ .     F.  \\'iist  and  K.  Stotz. 

Femim.  lin.5,  12,  80—9(5.  105—119.    Z.  angew. 
Chem.,  1915,  28,  Ref.,  437—138. 

TllE  results  of  the  examination  of  a  series  of  test 
pieces  are  summed  up  as  follows  :  The  static 
mechanical  pivperties  of  grey  cast  iron  are 
improved  by  addition  of  phosphorus  up  to  0-3%  ; 
above  00%  it  has  an  unfavourable  influence. 
The  dynamic  mechanical  properties  are  adversely 
affected  by  0-6°i  of  phosphorus  ;  a  higher  content 
does  not  materially  increase  the  etl'ect.  The 
.iction  of  phosphorus  is  not  appreciably  influenced 
by  the  presence  of  other  elements,  su<-h  as  man- 
ganese. The  micro-structure  is  altered  by  the 
addition  of  phosphorus  :  graphite  segregates,  a 
ternary  eutectic  containing  pliosphorus  appears, 
and  pearlite  separates  into  sorbite  and  coarsely 
lamellar  pearlite. — W.  R.  S. 

Steel;    Macroscopic  etching  of .     .T.  L.  Jones. 

Amer.  Soc.  Testing  .Materials,  June,  1915.    Eng. 
and  Min.  J.,  1915,  100,  727. 

The  use  of  molten  zinc  is  suggested  for  detecting 
porosity,  lack  of  homogeneity,  and  other  detects 
ill  steel  which  rolling  or  forging  have  rendered 
ilifflcult  to  observe  by  ordinary  optical  inspection. 
Bars  of  various  kinds  of  iron  antl  steel  were  sus- 
pended by  means  of  iron  wires  in  a  bath  of  molten 
zinc  ;  on  removing  the  bars  from  the  molten 
metal,  the  dross  was  broken  olT  whilst  hot  by 
blows  from  a  hammer,  and  the  coating  of  zinc 
removed  by  means  of  dilute  sulphuric;  acid.  The 
high-carbon  areas  were  found  to  be  rapidly  acted 
upon  by  the  molten  zinc.  Attempts  to  use  molten 
tin  for  testing  nickel  steel  were  unsatisfactory. 

Ferrous  alloys  of  different  composition  and  structure  ; 

Passivity  in  connectio7i  icith .  II.  W.  Moseley. 

J.  Amer.  Chem.  .Soc,  1915,  37,  2320—2333. 

luo.v  and  steel  of  varying  composition  and  struc- 
ture could  be  made  passive  with  a  definite  current 
ilensity  wh?n  functioning  as  anode  in  an  electric 
circuit,  but  the  current  density  causing  transition 
from  the  active  to  the  passive  state  was  not 
related  in  any  simple  way  to  the  composition 
or  structure  of  the  sample.  Metal  with  a  low 
solution  tension  generally  became  passive  with  a 
lower  current  density  than  metal  with  a  high 
solution  tension,  and  the  nature  and  concentration 
of  the  electrolyte  were  factors  in  bringing  about 
passivity.  When  the  circuit  was  broken,  the 
anode  became  active.  Experiments  to  determine 
whether  there  is  a  gradual  change  from  the  active 
to  the  passive  state  as  the  current  density 
approaches  the  transition  point,  gave  inconclusive 
results,  but  the  change  is  believed  to  be  a  pro- 
gressive adjustment  towards  a  new  condition  of 
equilibrium. — F.  Sodn. 

Galvanising  ;    Prevention  of  corrosion  of  iron  pans 

used  in .     C.  Diegel.     Z.  Ver.  deuts.  Ing., 

1915,    59,  382—363.      Z.  angew.   Chem.,   1915, 
28,  Ref.,  138. 

The  solubility  of  iron  in  molten  zinc  was  found 
to  increase  with  the  silicon,  but  not  with  the 
carbon  content  of  the  iron  ;  manganese  did  not  seem 
to  affect  it,  nor  phosphorus  at  the  usual  tempera- 
ture  of   the    zinc    bath  ;    in   a   superheated    bath. 


increased  phosphorus  content  was  detrimental. 
The  most  important  factor  was  found  to  be  the 
temperature  of  the  bath.  The  solvent  action  of 
zinc;  on  iron  increases  gradually  up  to  about 
490°  ('.,  above  which  it  rises  very  rapidly,  being  30 
times  greater  at  530°  than  below  490°C.— VV.  R.  S. 

Platinu7ns;  Analysis  of  some  Ural .  I.  Koifman, 

Arch.   Sci.   phvs.   nat.,    1915,   [iv],   40,  22—38. 
J.  Chem.  Soc,  1915,  108,  ii.,  093. 

The  following  are  the  average  percentage  results 
obtained  in  the  analyses  of  specimens  of  the 
metal  from  various  mines  in  the  Ural  district : — 
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Zinc  ;    Recent  processes  for  improving  the  physical 

properties  of .     E.  H.  Schulz.     Ges.  Deuts. 

Jletallhiitten-  u.  Bergleute,  July,  1915.    Chem.- 
Zeit.,  1915,  39,  547. 

The  addition  of  about  0%  of  copper  and  3%  of 
aluminium  considerably  increases  the  hardness 
and  toughness  of  zinc  ;  the  alloy  is  homogeneous, 
and  does  not  shrink  appreciably  on  cooling.  A 
further  improvement  is  effected  by  pressing  the 
metal  into  rods  or  by  rolling,  which  produce 
increased  toughness  and  ductility. — W.  R.  S. 


Zinc  ;    Cathodic  deposition  of  - 


■  in  presence  of 


organic  bases.    A.  >Iazzucchelli.    Atti  R.  Accad. 

Lincei,   1914,   [v],   23,  ii.,  503—508.     J.  Chem. 

Soc,  1915,  108,  ii.,  670-071. 
The  author  has  inve.stigated  the  effect  of  small 
proportions  of  salts  of  quinine,  cinchonine,  quino- 
line,  dimethylaniline,  a-naphthylamine,  lutidine, 
aniline,  pyridine,  and  gelatin  on  the  electi-olytic 
deposition  of  zinc  from  a  solution  containing  zinc 
and  ammonium  sulphates,  a  pure  zinc  anode  and 
a  brass  cathode  being  used.  With  very  small 
proportions  of  these  additions,  and  when  the 
current  density  is  low,  a  homogeneous,  uniform, 
flne-grained  deposit  is  obtained.  When  either  the 
proportion  of  tlie  added  compound  or  the  current 
density  is  increased,  the  zinc  separates  irregularly 
in  nodular  masses.  The  first  uniform  deposit 
^invariably  dissolves  only  slowly  in  hydrochloric 
'acid.  It  appears  that  the  organic  substance 
present  in  the  neighbourhood  of  the  cathode  is 
absorlied  by  the  metallic  granules,  which  separate 
initially  in  a  state  of  high  dispersion,  and  so 
renders  the  deposit  fine-grained.  At  a  lat-er  stage, 
the  organic  compound  tends  to  coat  the  cathode 
with  a  more  or  less  impermeable  varnish,  and  thus 
induces  passivity.  At  certain  points  of  the 
cathode  which  are  accidenta.lly  favoured,  deposi- 
tion may  continue  at  an  increased  current  density, 
the  crystalline,  nodular  masses  being  thus  formed. 
The  cathodic  deposition  of  the  zinc  appears  to  be 
influenced  more  than  the  anodic  dissolution,  and 
it  may  therefore  be  supposed  that,  in  a  solution 
of  one  of  these  added  substances,  a  zinc  electrode 
would  behave  unipolarly,  as  is  the  case  with 
copper  in  potassium  cyanide  solution,  and  would 
dissolve  irreversibly.  It  is  found,  indeed,  that 
passage  of  an  alternating  current  between  two 
zinc  electrodes  immersed  in  a  0-05%  quinoline 
sulphate  solution  is  accompanied  by  continual 
evolution  of  hydrogen,  and,  further,  that  the 
deposition  potential  of  zinc  exhibits  supertension 
in  presence  of  one  of  the  above  bases.     Possibly 
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such  addition  of  a  base  may  render  possible  the 
electrolytic  deposition  of  aUoys  which  are  not 
formed  from  the  pure  solutions. 

Ziiic ;     Measurements   of   ilie   catkodic   aiid  anodic 

polarisation  of in  presence  of  organic  bases. 

A.  Mazzucchelli.  Atti  R.  Accad.  Liiicei,  1914, 
[v],  23,  u..  62(i— 633.  J.  Chem.  Soc,  1915, 
108,  ii.,  671. 

Organic  bases,  such  as  quinoliue  and  quinine. 
•which  in  the  form  of  salts  influence,  usually 
unfavourably,  the  cathodic  deposition  of  zinc 
(compare  preceding  abstract),  exert  a  correlative 
action  ou  the  electrolytic  potential  of  this  metal, 
increasing  both  the  cathodic  and  the  anodic 
polarisability.  Gelatin  exhibits  an  analogous,  but 
less  marked,  effect. 

[Ore  concentration  by]  flotation  ;    Use  of  coal  tar  in 

.    W.  A.  Mueller.    Eng.  and  Min.  J.,  1915, 

100,  591—593. 

By  the  partial  substitution  of  coal  tar  for  pine  oil, 
satisfactory  results  were  obtained  in  the  concen- 
tration of  silicious  copper  sulphide  ore  (1-6%  Cu) 
by  froth  flotation.  Although  some  of  the  coal  tars 
employed  were  found  to' be  useless  and  others 
only  applicable  to  certain  kinds  of  ore,  the  use  of 
suitable  tar  (found  by  experiment)  resulted  in  a 
considerable  saving  of  pine  oil,  better  results 
being  obtauied  in  many  cases  with  mixtures  of  oil 
and  tar,  in  proportions  varying  from  1  :  I  to 
about  1  :  4,  than  with  the  same  quantities  of  the 
pure  oil.  The  proportion  of  oil  or  oil-tar  mixture 
necessary  for  the  ore  in  question  was  less  than 
0-1%  of  the  weight  of  the  latter,  the  highest 
recovery  obtained  ou  the  concentrates  alone  being 
83%  ;  within  Imiits,  the  relative  proportions  of  oil 
and  tar  in  the  mixture  were  immaterial.  It  was 
found  most  satisfactory  to  add  the  oil  or  mixture 
to  the  ore  and  then  grind  the  latter  wet  to  48-mesh 
size,  the  amount  of  water  used  being  1-3  parts  to 
1  part  of  ore. — W.  E.  F.  P. 

Antimony.     Chamber  of   Comm.   J.,   Xov.,    1915. 

The  imports  of  antimony  ore  to  the  United 
Kingdom  in  1913  and  1914  were  as  foUowa  : — 


1913. 

1914. 

R-om 

Tons.           £ 

Tons. 

£ 

Australia 

British  East  Indies   .... 
China    

2,039 
486 

2,166 
812 

29,297 
6.706 

24,452 
8,143 

2,711      38,704 

274         3,440 

4,367       33,911 

1,827       14,705 

Other  countries 

5,503 

68,598 

9,179 

dO,760 

The  following  table  shows  the  imports  of 
antimony,  crude  and  regulus,  to  the  United 
Kingdom  in  1913  and  1914  : — 


1913. 

1914. 

From 

Tons. 

£ 

Tons.           £ 

1 

Mexico      

2.345 

2,040 

25 

421 

68,470 

35,548 

437 

9,122 

1,543       46,500 

1,294       21,857 

307         8,39(1 

371        8,627 

rhina    

.lapan    

Other  countries 

4,831     113,575 

3,515 

85,374 

Other  producing  countries  are  Prance,  jUgeria.    ' 
and  Italy.     For  many  years  France  was  the  chief    i 


producer,  but  in  recent  years  the  first  place  has 
been  taken  by  Cliina,  whose  largest  deposits  now 
worked  are  situated  in  the  far  inland  provinces. 

Following    are    some    notes    of    the    principal 
deposits  of  the  ores. 

Foreign  coiuxiries. — Antimony  ore  (stibnite)  is 
obtained  in  Algeria  in  the  Department  of  Constan- 
tine.  The  production  in  1912  was  4661  ruetric 
tons,  valued  at  £10,780.  In  Argentina  the  pro- 
duction was  only  30  metric  tons,  value  £226,  in 
1911.  The  production  of  antimony  ore  in  Austria 
in  1912  was  4520  metric  tons.  In  Hungary  in 
the  same  year  65  metric  tons  of  ore,  valued  at 
£305,  and  859  metric  tons  of  antimony,  crude 
and  regulus,  valued  at  £20,954,  was  produced. 
In  Bolivia,  the  Oruro  district  is  the  source  of 
supply  of  antimony  ore.  In  1912,  91  metric  tons, 
value  £1827.  was  produced  and  exported,  as 
compared  with  312  tons,  value  £5473,  in  1911. 
The  most  important  working  of  China  are  m 
Hunan,  Kwangsi.  K^^-angtung,  and  Yunan.  The 
ore  found  is  generally  stibnite  containing  from  20 
to  60%  ^b.  Cluna  exports  about  15,000  tons  of 
antiuiony  a  year,  and  can  produce  much  larger 
amounts.  The  principal  workings  for  antimonj- 
siUphide  in  France  are  in  the  Departments  of 
ilayenne,  Cantal,  and  Haute  Loire.  In  1912  the 
quantity  raised  was  11,018  metric  tons,  value 
£24,280.  as  compared  v.'ith  29.267  metric  tons, 
value  £63.866,  in  1911.  In  Italy,  antimony  ore 
is  mined  in  Tuscany  and  Sardinia.  The  Tuscan 
mines  were  not  worked  in  1912.  The  Sardinian 
mines  produced  1878  metric  tons,  valued  at  £4490. 
In  Japan  in  1912,  13  metric  tons  of  crude  antunony, 
value  £207,  and  63  metric  tons  of  refined  metal, 
value  £1621,  was  produced.  The  production  of 
the  ore  in  Mexico  in  1912  was  about  4000  tons. 
It  was  reported  in  May  last  that  an  antimony 
smelter  was  m  course  of  erection  at  San  Luis 
Potosi  with  a  caisacity  of  3000  tons  per  annum  of 
refined  antimony,  whicli  was  to  be  shipped  to  the 
United  States.  The  only  antimony  smelter 
hitherto  operating  in  Mexico  is  at  \Yadley,  whence 
the  crude  product  has  been  exported  to  England 
for  further  refining.  A  deposit  of  lead-antimony 
ore  of  exceptional  value  exists  near  Zimapan,  in 
the  State  of  Hidalgo,  Jlesico.  The  formation  and 
situation  of  the  deposit  appear  to  be  fa\ouTabk- 
to  mining  on  a  large  scale.  The  principal  antimony 
mines  of  Portugal  are  in  the  commune  of  Goudo- 
mar,  in  the  Porto  district  ;  the  ore  also  occurs  iu 
the  Braganza  district.  The  production  of  ore  in 
1912  was  100  metric  tons,  valued  at  £689.  The 
important  antimony  deposits  in  the  Urals,  at  the 
Akhatochevsky  mines,  are  now  being  carefully 
investigated.  Antimony  is  found  ato  in  the  Urals 
near  the  \'erkh-iS'eivinsky  works,  and  also  at  the 
Blagodat  silver-lead  mines,  ten  miles  north  of 
Berezov.  Antinaony  is  known  in  Siberia.  In  the 
Govermnent  of  Y'enissei  it  is  found  in  gold  placers 
on  the  River  Isikium,  in  the  Avginsky  district, 
and  also  on  the  Rivers  Malaya,  Selba,  and  Amyl, 
in  the  Minussinsk  district.  Antimony  ore  is 
present  in  the  TYans-Baikal  province.  It  is  found 
in  the  Algatehinsky  mines,  and  near  the  Kadainsky 
mine.  In  this  province  there  are  large  reserves 
of  grey  antimony  ore  at  the  Pokrovsky  silver-lead 
mines.  In  the  Amour  Province,  on  Bakchan  Hill, 
seven  miles  from  the  station  of  Zagibovoy,  there 
are  antimony  deposits  stretching  along  the  crest 
of  the  mountains.  Antunony  ore  in  Serbia  is  prin- 
cipally worked  at  Krupanj  and  Zajaca,  in  the 
Department  of  Podrinje.  The  production  of 
antimony  regulus  in  1912  was  297  metric  tons, 
value  £7022.  The  [noduction  of  antimony  ore  in 
Spain  in  1912  is  given  as  500  metric  tons,  valued 
at  £2000.  Antimony  ores  occur  in  the  United 
States.  l)ut  hitherto  it  has  not  been  profitable  to 
work  the  deposits  owing  to  the  high  labour  costs 
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in  the  mining  repion?.  ,\s  a  result,  a  large  pro- 
I>ortion  of  the  nntiiuony  used  in  the  Unit^'d  States 
lias  l>een  iinporloil  from  Kiirope,  mo-stly  from 
Kn^land.  During  tlie  l.-i^t  few  montlis,  liowever, 
antimony  of  home  proi'nntion  has  been  exported 
rromtlic  Unitfil  States. 

British  Emjiirc. — Tlie  .sn\elting  and  refining  ot 
.•inlimony  oiv  and  metal  imported  from  abroad  is 
iin  important  indiistrj'   in   this   covintry,   hut  no 
antimony  ore  has  been  produced  in  the  Ignited 
Kingdom   .since    1902  ;     iu    previous    years    small 
<l_nantities  were  raised  frc)m  veins  in  Scotland  and 
Xorth   Cornwall.     The   chief   prod\ictioii   of  anti- 
mony within  the  British  Empire  is  at  Costerfield 
in  Victoria,  .Australia,  where  in  191:!  the  Coster- 
field Mining  Company  treated  (il51  toixs  of  ore  and 
:!(t!l3  tons' of  tailings  for  a  return  of  2.'>27  tons  of 
concentrates    lUvsaying   47°,',    Sb    and    21    oz.    Au 
jier  ton.     The  concentrates  were  sold  to  a  smelting 
company  in  England  for  £31,421.     Tlie  quantity 
ot  antimony  (metal  and  ore)  exported  from  New 
South  Wales  during  101"  was  18  toas,  valued  at 
f407,  as  compared  with  f<2l  tons,  value  £355,  in 
1!>12  ;    it  wa.s  obtained  in  the  Hillgrove  Division, 
\\  here  the  ore  is  found  in  association  with  scheelite 
and  gold.     Antunony  ores  occur  in  several  places 
in  Queenslaud,  and  it  is  probable  that  the  high 
prices  now  ruling  will  lead  to  the  resumption  of 
operations  on  .some  of  the  deposits  in  the  Cairns 
hinterland.     Antimony   ore   has   been   known  for 
forty  years  to  exist  on  the  Carrick  Range  in  New 
/eaJaud.     In    1874   n   lode   was   opened   out   and 
s,\mples    were    found    to    contain    50 — 54%    Sb, 
Several  attemjjt.s  have  smcc  been  matle  to  work 
1  he  lodes,  hut,  though  some  small  fiuantities  of 
ore  have  been  exported,  no  systematic  develop- 
ment work  haa  been  done.     Tliere  are  four  occiur- 
renoes  of  antimony  in  Canada  which  .oi-e  regarded 
as  valuable.      (1)  A  deposit   ot  auriferous  stibnite 
at  West  Gore,  Nova  .Scotia.      (2)  Native  antimony 
and  stibnite  at  Pi-ince  William,  New  Brunswick. 
(3)  Remarkable  deposits  of  argentiferous  antimony 
ores    in    the    Wheaton    River    district   in    Yukon 
tenitory,  which  district  may  before  long  become 
one  of  the  principal  antimony  producing  areas  in 
North  America.      (4)  In  the  .Skeena  IJiver  district 
of  British  Colund)ia.  on  Nine-mile  Mountain,  six 
miles  north  of  Hazelton,  where  stibnite  has  been 
noticed  in  several  silver-lead  veins.     A  promising 
deposit   of   stibnite    occurs    in    Newfoundland    at 
Jlorton's  Harbour  on  New  World  Island  in  Noti-e 
Dame  Bay.     An  attempt  to  mine  the  ore  was  made 
several  years  ago  and   !X   few  thousand  tons  was 
extr.acted.     It  is  presumed  that  low  prices  for  the 
product     caasQd     the     cessation     of     operations. 
Antimony  ore  occurs  at  Zoodoest  on  the  Komatie 
River,  30  miles  south  of  Barberton  in  the  Trans- 
vaal, and  a  company  was  formed  in  l!)0(i  to  work 
the   ore.     Other   deposits   are  stated   to   exist  in 
South  Africa,  but  no  production  has  been  recorded 
recently.     In  1904  a  mining  lease  was  obtained  to 
work   the   antimony   ores    (stibnite   with   oxides), 
situated  at  an  elevation  of   13,500  feet,  near  the 
Shigri  glacier  in  Lahaul.  Kaiigra  DLstrict,  Punjab. 
In  1905,  15  tons  of  stibnite  was  shipped  to  England. 
The  existence  of  an  antimony  deposit  of  consider- 
able size  in  the  Mong  llsu  .State,  one  of  the  southern 
Shan  St-ates.  is  indicated   by  the  rptiirn  amongst 
the  mineral   statistics   of   Burma  for   190H   ot   an 
output.   Tinder  a   mining   lease,   of    1000   tons   of 
antimony  ore,  of  which  1 1  tons  was  sent  to  London 
for   assay    and    valuation.     Antimony   in   two  or 
tliree   forms   is    found    abundantly   on   the   Toba 
plateau    in    Afghanistan    and    has    been    reported 
from  other  localities.      It  has  been  observed  in  the 
llaaaxa,    district    of    the    North     West    Frontier 
I'rovince,  and  has  been  found  with  iron  at  Bakot 
in  the  same  Province.     A  good  ore  is  also  imported 
from  Bajour.     Antimony  has  been  found  in  Junani, 
opposite  Tlirakud«  Sambalpiir  district,  Orissa. 


Roasthig   of   pyriien   and   similar   materials ;     The 

Bnicq-itorilz   funwee   far   the .      .S.    Barth. 

Chcm.   Apparatur.    1915.    2,   95 — 90.    105 — 107. 
Z.  angew.  Chom.,  1915,  28,  Ref.,  433, 

The  hollow,  air-cooled,  cast-iron  shaft  of  the 
furnace  (see  I'Y.  Pat.  390.83.8  of  1908  ;  (his  J.. 
1908.  1111)  is  made  cither  in  one  piece  or  in 
sections  ;  it  is  rotated  from  below  by  means  of  a 
large  circular  rack  engaging  with  a  bevel  wheel  ; 
the  rack  is  constructed  of  easily  replaceable 
segments.  The  furnace  is  built  in  three  sizes, 
capable  of  treating  respectively  2| — 3,  44 — 5, 
and  8 — 10  metric  tons  of  pyrites  containing  50% 
of  sulphur,  in  21  hours.  Tlie  roasted  product  con- 
tains less  than  1  %  of  sulphur.  Tin;  area  ot  the 
hearths  is  very  large  in  relation  to  the  quantity  of 
material  under  treatment  at  any  given  time, 
so  that  excessive  rise  of  temperature  is  easijj' 
avoided,  and  when  cupriferous  ores  are  being 
treated,  conversion  of  copper  into  insoluble  com- 
pounds is  minimised  ;  87%  of  the  total  copper  in 
the  roasted  material  is  in  a  soluble  form.  Little 
dust  is  produced,  and  the  power  required  is  only 
0-1  to  0-25  h,p.  per  furnace. — A.  S. 

Preparation   of  cast  iron   utensils  for   cna7nelling. 
Vogel.     See  VIII. 

Patents. 

Iron    and  steel ;    Process  for   c(fcctin<j   the   surface 

oxidation  of  articles  of ,   B.  Guerini,  Brescia, 

Italy.  Eng.  Pat.  7097,  May  11,  1915.  Under  Int. 
Conv.,  May  11,   1914. 

The  articles  to  l)e  treated  are  immersed  in  a 
solution  of  one  or  more  picrates,  the  t?emperature 
of  which  is  gradually  raised  to  130° — 150°  C. 
The  solution  recommended  contains  16  parts 
of  picric  acid  and  84  of  sodium  hydroxide  dis- 
solved in  100  parts  by  weight  of  water. — W.  E.  F.  P. 

Scrap  metal  [iron']  ;    Process  of  producing  blooms 

from .     Metal-working  furnace.     W.  C.  Ely, 

Terre  Haute,  Ind.  U.S.  Pats.  1,155,409  and 
l,1.55,410,Oct,5,1915.  Date  of  appl.,Dec.21.  1911. 
ScR.\P  iron  is  heated  to  a  welding  temperature 
in  a  closed  furnace  chamber  having  two  vertical 
side  walls  and  a  number  of  flat  longitudinal 
■walls,  and  mounted  to  rotate  about  a  horizontal 
axis.  By  the  rotation  of  the  chamber,  the  longi- 
tudinal walls  form  an  endless  series  of  inclined 
planes  ;  the  plastic  metal  is  successively  raised 
on  one  of  these  planes,  rolled  over,  and  dropped 
upon  the  next,  and  so  on.  the  material  being  thus 
fii-st  compacted  and  then  gradually  rendered 
filirous  in  structure  by  the  alternate  rolhng  and 
hammering  actions  to  which  it  is  subjected. 

— W.  E.  P.  P. 

Steel;     Manufacture    of  ■ 


.  W.  R.  Vi^alker, 
New  York.  U..S.  Pat.  1.1.55,849,  Oct.  5,  1915. 
Date  of  appl.,  Aug.  24,  1909. 

Molten  iron  containing'  manganese  is  treated 
in  an  acid-lined  Bes.semer  converter  until  the 
greater  part  of  the  silicon  and  carbon  and  a  small 
proportion  of  the  manganese  are  removed.  The 
metal,  containing  not  less  than  01%  Mn,  is  then 
transferred  to  a  mixer  and  subsequently  treated 
in  a  basic-lined  electric  furnace. — W.  E.  F.  P. 

Eick worth  und  Sturm 


Furnace  ;    Reheating 


G.  m.  b.  H..   Dortmund.   Germany.      Eng.   Pat. 
587C,Mar.  7,  1914.  Under  Int.Conv.,Dec.ll, 1913. 

In  a  reheating  furnace  of  the  kind  in  which  the 
gases  of  combustion  pass  above  and  below  a 
horizontal  hearth  or  partition  disposed  in  the 
relatively  cool  zone,  and  are  thus  divided  into  two 
independently  regulated  streams,  the  space  above 
the  partition  is  fed  with  hot  gases  directly  from 
the  hot  zone  of  the  furnace,  the  space  below  serving 
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as  a  flue  for  the  escape  of  the  gases  which  have 
passed  through  the  hot  zone. — W.  E.  F.  P. 

Annealing  fxtrnace.  H.  Hillebraiidt,  jun.,  Werdohl, 
Germany.  Ger.  Pat.  285,372,  May  14,  1912. 
AdditiontoGer.  Pat.  257,710  (this  J.,  1913,540). 

^Iechaxical  improvements  in  the  means  for 
transferring  the  goods  from  the  annealing  chamber 
to  the  cooling  chamber  are  claimed.  The  cylinder 
enclosing  the  goods  during  the  transference  is 
provided  at  the  top  with  a  plate,  which  serves 
as  a  disc  valve  and  in  its  lowest  position  closes 
the  opening  in  the  cooling  cliamber. — A.  S. 

Furnace  for  roasting  ores  and  metallurgical  products 

with  compressed  air  ;   Shaft .    W.  Buddeus. 

Ger.  Pat.  285,888,  Oct.  12,  1913. 

The  furnace  is  divided  into  an  upper  and  a  lower 
compartment  by  a  grate,  which  is  sealed  against 
the  outer  air  and  is  provided  with  an  opening 
which  can  be  closed.  The  material  receives  a 
preliminary  roasting  in  the  upper  compartment 
and  is  then  transferred,  through  the  opening 
in  the  grate,  into  the  lower  compartment,  into 
which  comprf  ssed  air  is  introduced,  and  in  which 
the  roasting  is  completed.  Substances  having  a 
favourable  action  on  the  roasting  process  may  be 
introduced  into  the  upper  part  of  the  lower  com- 
partment.— A.  S. 


Ores  ;     Roasting    sulphur-bearing  - 


Nichols 


Copper  Co.,  and  H.  H.  Stout,  New  Y'ork.    Eng. 

Pat.   9958.   July  8,   1915.      Under  Int.   Conv., 

July  31,  1914. 
In  a  roasting  furnace  (see  fig.)  of  the  superpo.sed 
chamber  type  having  an  air-cooled,  rotary  rabbling 
system,  the  heated  air  from  the  latter  is  discharged 


into  a  central  shaft  surrounding  that  from  which 
the  rabbles  are  actuated,  and  conducted  thence 
to  a  transverse  pipe.  5,  extending  across  the  top 
of  the  apparatus.  The  pipe,  5,  communicates 
with  a  valved  outlet.  8  ;  with  two  or  more  external 
vertical  conduits,  9  ;  and  with  pipes,  C,  located 
on  the  inside  wall  of  the  furnace  and  opening  into 
the  lowest  chamber.  The  vertical  pipes,  9, 
communicate  with  the  conduit,  10.  from  which 
air  is  supplied  to  the  central  rabble  shaft,  and  also, 
by  short,  lateral  passages,  11,  with  the  bottom 
chamber  ;  the  passage  of  air  or  gaseous  products 
into  or  out  of  the  furnace  is  determined  and 
regulated  by  means  of  valves  a,  b,  c,  d,  e,  and  /, 
with   which   the    various   conduits   are   provided. 

— W.  E.  F.  P. 


Furnace  for  smelting  [lead]  ores.  C.  J.  Beaver, 
Hale,  and  E.  A.  Claremont,  High  Legh,  Cheshire. 
Eng.  Pat.  6675,  May  4,  1915. 

A  HORIZONTAL  fumace,  for  the  continuous  smelting 
of  rich  lead  ores,  has  a  long  smelting  chamber  which 
is  heated  externally  so  as  to  form  a  hot  and  a 
relatively  cool  zone,  and  provided  wth  a  system  of 
valved  air  inlets  and  exhausts  whereljy  air  is 
admitteil  to,  and  gaseous  products  removed  from, 
each  zone  independently.  ]Means  are  provided 
for  feeding  the  ore  mto  the  cool  end  of  the  chamber, 
and  for  rabbling  and  gradually  moving  the 
charge  to  the  hot  end,  the  hearth  being  inclined 
and  partitioned  so  that  the  molten  metal  and 
viscous  slag  are  collected  and  discharged  separ- 
ately.—W.  E.  F.  P. 

(A)  Zinc  ;    Extraction,  purification,  and  electrolytic 

precipitation  of  metallic frmti  smelter-fumes, 

zinc  ores,  and  the  like,  (b)  Hi/drotnciallurgy  of 
zinc.  O.  Best,  San  Francisco,  Cal.  U.S.  Pats. 
(a)  1.154.601  and  (B)  1,154,602,  .Sept.  28,  1915. 
Dates  of  appl..  Sept.  16,  1911,  and  Mar.  26,  1913. 

(A)  Zinc  fume  is  roasted  in  the  presence  of  sulphates 
at  a  low  temperature,  and  the  product  leached  with 
sulphuric  acid.  The  solution  is  mixed  with  zin<; 
oxide  and  sodium  sulphide,  and  a  portion  of  the 
solution  is  treated  with  lime  to  form  a  mixture  of 
zinc  hydroxide  and  gypsum,  which  is  washed  with 
water.  The  remainder  of  the  pure  zinc  sulphate 
solution  is  electrolysed,  zinc  being  deposited  on 
the  cathode  and  sulphuric  acid  formed  at  the 
anode,  and  the  acid  solution  is  pumped  over  the 
mixture  of  zinc  hydroxide  and  gypsum  to  neutralise 
the  acid,  the  neutral  liquid  being  returned  to  the 
cell.  (B)  The  ore  or  other  material,  containing  zinc 
in  a  form  soluble  in  acids,  is  roasted,  and  whilst 
still  hot  is  extracted  with  sulphuric  acid  of  a 
strength  to  give  a  sulphate  solution  of  sp.  gr. 
1-2 — 1-4.  The  solution,  before  separating  the 
undissolved  material,  is  treated  «-ith  finely- 
divided  unslaked  Ume,  in  amount  insuflicient 
to  precipitate  the  zinc,  filtered,  the  residue  washed, 
and  the  solution  treated  with  calcium  perman- 
ganate, in  the  presence  of  lime,  to  precipitate  any 
manganese  as  dioxide. — B.  N. 

Zitic    orr    or    zinc-bearing    material  ;     Method   for 

the  treatment  of .      .S.   Truax,   Canon  City. 

Colo..  Assignor  to  Granadena  JVlining  Co. 
U.S.  Pat.  1,155,628.  Oct.  5,  1915.  Date  of  appl., 
Dec.  16.  1910. 

The  material,  mixed  with  appropriate  fluxes  if 
not  originally  slag,  is  melted  and  maintained  in 
a  fluid  condition  in  a  reverlieratory  furnace 
having  a  Vied  composed  of  a  mixture  of  powdered 
coke  and  clay.  .  Reduction  of  the  zinc  compounds  is 
effected  by  the  coke  and  by  bubbling  through  the 
charge  the  carbon  monoxide  generated  at  the 
surface  of  the  bed. — W.  E.  P.  1*. 

Volatile  metals,   e.g.,   zinc;     Manufacture  of 

from  briquetted  loic-grade  materials  in  a  shaft 
ftirnace.  K.  Gellbach  and  M.  ilatt.  Ger.  Pat 
285,866.  May  11,  1913. 

This  fuel  is  introduced  entirely,  or  in  part,  with 
the  air  blast. — A.  S. 

Briquelting  ore  concentrates.  C.  E.  Herrmann, 
Scarsdale,  N.Y.,  Assignor  to  Moose  Mountain, 
Ltd.,  .Sellwood,  Ontario.  U.S.  I'at.  1,155,311, 
Sept.  28.  1915.    Date  of  appl.,  Apr.  22,  1911. 

The  wet  concentrate  is  charged  into  a  multiple- 
compartment  mould  resting  on  a  temporary  base 
which  forms  the  bottom,  then  compressed  and 
removed,  with  the  mould,  to  a  kiln  car  upon  which 
the  briquettes  are  discharged  by  plungers  and  svib- 
sequently  heated  in  a  kiln. — W.  E.  F.  P. 
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Agglomeralion  of  fine  ores  ;  Apparabts  for  the  ■ 


Selafl  A.-U.,  Berlin.    Ger.  I'at.  285,913,  Apr.  21, 
1914. 

TirE  rliarpe  of  ore  and  fuel  is  carried  by  a  moving 
RTat©  antl  is  first  ipnited  by  a  pas  flame  and  then 
leil  over  suction-boxes  l)y  whicli  a  current  of  air 
i-  tlrawn  tlownwards  through  it.  Tlie  burner 
nozzle  Ls  inchnod  so  that  the  direction  of  the  flame 
and  of  tile  products  of  combustion  is  opposite  to 
that  of  the  movin;;  charge,  and  (irebrick  l)afflcs 
are  provided  to  cause  the  products  of  coml)ustion 
to  pass  over  and  preheat  the  material  before  it 
wachos   the   gas   burner. — A.  S. 

Protective  coathujs  to   ntclnlUc  artUles  ;    Applying 

.     C.  Mark.  Evanston,  and  C.  Mark,  jun., 

Lake  Forest,  111.  U.S.  I'at.  1.1.55,317,  Sept.  28, 
1915.    Date  of  appl..  May  28,  1014. 

.\  PROTECTIVE  coating  is  given  to  iron  and  steel 
articlis  bv  introchicing  tliem  into  a  molten  bath, 
between  050'  and  700"  F.  (313°— 401°  C),  contain- 
ing lea<l  and  small  percentages  of  tin  and  zinc,  the 
bath  being  practically  saturated  with  the  latter  ; 
zinc  is  added  periodi<'ally  to  the  bath  to  maintain 
the  zinc  content  above  the  amount  necessary  to 
render  the  coating  electropositive  to  iron.  l)ut  below 
3",',.  The  bath  is  covered  by  a  protective  flux  of 
ammonium  chloride,  containing  iron  and  zinc  salts. 
A  coating  of  zinc-iron  alloy  Ls  first  formed,  and 
on  this  an  alloy  of  lead,  tin,  and  zinc  is  afterwards 
deposited. — B.  N. 

dalvanising  ;  Process  for  cleaning  iron  prior  to . 

E.  Broemme,  Petrograd.  Ger.  I'at.  285,923, 
Oct.  30,   1913. 

The  articles  are  treated  with  a  solution  of  alkali 
bi<ulphate  and  common  salt,  and  dried  in  the  air. 
The  solution  is  submitted  to  fractional  crystallisa- 
tion to  recover  feme  and  sodium  sulphates,  or 
evaporated  to  dryness  and  the  residue  ignited 
to  obtain  ferric  oxide,  whicli  may  be  use(l  as  a 
pigment. — W.  R.  S. 

Ores;    Apparatus  for  the  concentration  of [by 

flotation].  T.  M.  Owen,  Broken  Hill,  N.S.W., 
Assignor  to  Minerals  Separation  American 
Syndicate  (1913),  Ltd.,  London.  U.S.  Pat. 
1,155,836,  Oct. 5, 1915.  Date  of  appl., May  2,  1914. 

The  apparatus  (see  fig.)  consists 
of  a  vertical,  cylindrical  vessel 
having,  at  the  bottom,  itdets,  M 
and  O,  for  ore  pulp  and  air,  respect- 
ively ;  and,  at  the  top,  an  outlet.  T. 
for  tailings,  and  a  |)(rii)lieral  dis- 
charge, Q.  formineral-ljcaring  froth. 
Four  vertical  plates,  E',  are  attached 
to  the  sides  of  the  vessel  and  dis- 
posed railially  above  the  agitator. 
1),  for  the  purpose  of  baflling  tiie 
aerated  mixture  during  its  ascent 
to  the  upper,  quiescent  zone  of  the 
vessel.— W.  E.  F.  P. 


K 
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Tungsten ;      [Electrical]     contact     bodies     of . 

A.  J.  Liebmann  and  W.  A.  Megratli,  A.ssignors 
to  Independent  Lamp  and  Wire  Co.,  Inc.,  New 
York.  U.S.Pats.  (\)  1,155. 42(iand  (B)  1,155,427, 
Oct.  5,  1915.  Dates  of  appl.,  (a)  Nov.  20,  1014, 
and  (b)  May  22,  1915. 

(a)  a  tu.vgstex  plate  is  welded  electrically  to  a 
supporting  plate,  with  powdered  tung.sten  metal 
and  potassium  nitrite  as  a  resist-ance  material 
between  the  two  surfaces.  (B)  An  electric  make- 
and-break  contact  is  made  by  electrically  welding 


a  tungsten  face  plate  to  an  iron  or  steel  supporting 
base  by  means  of  resistance  material. — B.  N. 

Concentrating    minerals   by    flotation  ;     Apparatus 

for .      Ci.   C.  Stone,   Assignor  to   The  New 

Jersey  Zinc  Co.,  New  York.  U.S.  Pat.  1,150,041, 
Oct.  5,  1915.  Dat<!  of  appl.,  Nov.  10,  1914. 
Successive  cliarges  of  ore  are  introduced  into  the 
flotation  liquid  from  a  shoot  attached  to  an  over- 
head carriage  which  is  reciprocatetl  upon  a  partly 
horizontal  and  partly  inclined  track.  By  the 
reciprocating  movement  of  the  carriage  the  shoot 
is  alternately  completely  immersed  in  the  liquid 
while  in  an  inclined  position  and  completelv 
withdrawn.— W.  E.  F.  P. 

White-metal    casting    and    method    of    making    the 
same.     C.  Pack,  Assignor  to  Doehler  Die  Casting 
Co.,  New  York.     U.S.  Pat.   1,150,093,  Oct.  12, 
1915.    Date  of  appl.,  June  19,  1914. 
An  alloy  containing  80 — 91%  Al  and  20 — 9%  Cu 
is    poured    under    pressure    into    a    metal    mould 
which  is  maintained  at  a  temperature  below  the 
m.pt.  of  the  material  so  that  the  surfaces  of  the 
casting  are  chilled.  To  avoid  excessive  contraction, 
the  casting  is  withdrawn  from  the  mould  imme- 
diately    on     completion     of     the     solidification 
shrinkage. — W.  E.  F.  P. 

Metals    [silver]  from   ores ;     Process   of  extracting 

.   R.  S.  Towne,  New  York,  and  C.  Robinson, 

Mount  Vernon,  N.Y.,  Assignors  to  Metallurgical 
Engineering  and  Process  Corporation.    U.S.  Pat 
1.150,382,  Oct.  12,  1915.  Date  of  appl.,  July  14, 
1910  ;    renewed  Mar.  8,  1915. 

Finely  divided  silver  ore  is  agitated  with  a 
relatively  strong  solution  of  potassium  cyanide 
and  then  with  successively  weaker  solutions,  the 
bulk  (75%)  of  the  liquid  being  removed  after 
each  agitation.  The  solutions  are  treated  separ- 
ately for  the  recovery  of  silver  and  afterwards 
returned  to  their  original  places  in  the  system. 

— W.  E.  F.  P. 

Aluminium  screenings,   dross,  slags,  or   analogous 

aluminoits   materials  ;    Process   of   treating . 

J.  W.  Lawrie,  Aurora,  111.  U.S.  Pat.  1,150,606, 
Oct.  12,  1915.  Date  of  appl.,  Aug.  10,  1914. 
The  material  is  agitated  with  a  solution  of  caustic 
alkali  in  a  closed  vessel,  at  atmospheric  pressure, 
until  the  ludk  of  the  aluminium  is  dissolved,  when 
the  residual  hydrogen  is  removed  from  the  appar- 
atus and  external  heat  applied.  The  alkaline 
solution  is  then  treated  for  the  removal  of  zinc, 
copper,  etc..  and  recovery  of  pure  alumina,  and 
the  insoluble  residue  for  the  recovery  of  copper 
by  means  of  acid. — W.  E.  F.  1'. 

Steel ;   Manufacture  of .    J.  I.  Bronn,  Assignor 

to    Rombacher    lluttenwerke,    Rombach,    Ger- 
many.      U.S.    Pat.    1,150,051,    Oct.    12,    1915 
Date  of  appl.,  Dec.  2,  1912. 

See  Ft.  Pat.  455,399  of  1912  ;     this  J.,  1913,  947. 

Annealing  magnetic  material  [silicon  steel]  ;  Process 

for .      ^V.    E.    Ruder,    Schenectady,    N.Y., 

Assignor   to    General    Electric    Co.       U.S.    Pat 
l,150,490,Oct.l2,1915.Dateofappl.,Sep.l4,1912. 

See  Eng.  Pat.  25,902  of  1912  ;    this  J.,  1913,  914. 

Metals ;     Process   of   precipitating  and  separating 

from  solution.       R.  S.  Towne,  New  York, 

and  C.  Robinson,  Mount  Vernon,  N.Y.,  Assignors 
to  Metallurgical  Engineering  and  Process  Cor- 
poration.     U.S.  Pat.   1,156,383,  Oct.   12,   1915 
Date  of  appl.,  Sept.  12,  1912. 

See  Eng.  Pat.  2807  of  1913  ;    this  J.,   1914.  320. 
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JOead  and  zinc  contained  in  the  state  of  sulphides  in 

ores  ;  Process  for  the  indvstrial  separation  of . 

G.    de   Bechi,    London.       U.S.    Pat.    1.157,15.3, 
Oct.  19,   1915.     Date  of  appl..  Mar.  29,   1913. 

See  Eng.  Pat.  424C  of  1913  ;    this  J.,  1913,  540. 
Sulphides  from  ores  ;    Separation  of  vietallic  - 


T.  M.  Owen,  Assignor  to  E.  W.  CHilver.  Sydney, 
N.S.W.  U.S.  Pat.  1.157.176.  Oct.  19.  1915. 
Date  of  appl.,  Feb.  27,  1914. 

See  Eng.  Pat.  22,145  of  1914  ;   this  J.,  1915.  1S2. 

Preparation  of  rust  preventives  easily  removable 
b,V  washing  or  riibbina.  Ger.  Pat.  285.708.  Sec 
XIII. 


XI.— ELECTRO-CHEMISTRY. 

Electric  furnace    for   general    purposes  ;     A71 . 

G.    Oesterheld.        Z.    Elektrochem..     1915.     21, 
54—60. 

The  vacuum  electric  furnace  described  consists  of  a 
copper  vessel  provided  T\-ith  a  removable  cover 
tlu'ough  which  the  water-cooled  conductors  are 
inserted.  These  conductors  are  insulated  through 
the  cover  and  terminate  in  flattened  ends  in  which 
split  expansion  .sleeves  are  inserted.  Between 
these  sleeves  a  horizontal  tungsten  tulie  is  gripped. 
To  minimise  loss  of  heat  by  radiation  the  tungsten 
tube  is  surrounded  by  a  luagnesite  protector.  In 
the  outer  casing  and  in  the  wall  of  tlie  furnace 
itself,  and  in  line  with  the  tungsten  tube,  are  two 
observation  windows,  which  direct  the  heat  rays 
on  to  an  optical  pyrometer.  Carbon  tubes  may 
be  used  instead  of  tinigsten,  in  which  case  any 
oxygen  is  rendered  innocuous  l)y  the  reducing 
action  of  the  carbon,  but  the  vacuum  cannot  be 
maintained  so  well  with  carbon  or  graphite.  A 
table  is  given  showing  various  strengths  of  current 
with  tungsten  and  carlion  tubes,  temperatures 
varying  from  1900=  C.  to  2500°  0.  being  attained. 

— W.  G.  C. 

[Sludging  of]  switch  and   transformer  oils.     Digby. 
Sec   IIa. 

Anodic   behaviour   of  alkaline   perborate   solutions. 
Polack.       See  VII. 

Micro-electroanalysis.        Riesenfeld     and     MuUer. 
See  XXIII. 

P.4TENTS. 

Electric  arcs  ;  Apparatus  for  improving  the  stability 

of  furnaces  icith  magnetically-extended .     i'j. 

Troye.  Assignor  lo  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,  Christiania,  Norwav. 
U.S.  Pat.  1.156,192,  Oct.  12,  1915.  Date  of  appl"., 
Feb.  18,  1915. 

The  portions  of  the  furnace  wall  adjacent  to  the 
ignition  points  of  the  arc  are  partly  separated 
from  the  outer  portions  of  the  furnace  lining  by 
means  of  ribs  or  shoulders,  so  as  to  maintain, 
adjacent  to  the  foot  points  of  the  arc,  a  stationary 
portion  of  air  or  gas  of  comparatively  high 
conductivity.  An  arc.  burning  steadily,  is  thus 
secured,  enabling  the  electrode  distance  to  be 
iucrejised.  The  furnace  wall  at  this  highlv-heated 
zone  is  much  thinner  than  the  remaining' portion, 
and  air  is  supplied  to  the  outer  surface  of  the 
thinner  portion. — B.  N. 

Electrode.  Process  of  making  electrodes.  W  H 
Rowley,  St.  Louis,  Mo.  U.S.  Pat.«.  (A)  1,156,315 
and  (B)  1.156,316.  Oct.  12.  1915.  Dates  of  appl., 
Dec.  16,  1913,  and  Apr.  5,  1915. 

(a)  Two  grid-like  frames  are  covered  by  a  body 


of  active  material  in  the  form  of  a  porous  veil  of 
lead  filaments,  which  are  secured  to  the  frames  and 
shaped  to  tiie  grids  to  form  \meven  sm-faces.  A 
body  of  active  material,  containing  lead  oxide, 
is  supported  and  separated  from  the  grids  by 
each  veil,  and  a  screen  of  lead  fUa.ments  is  inter- 
posed between  the  bodies  of  oxide,  the  filaments 
of  the  screen  lieing  united  with  the  frames.  (B)  A 
paste  containmg  lead  oxide  is  applied  to  a  frame, 
and  the  moisture  partly  eliminated  from  the 
surfaces  l)j-  pressure,  the  surfaces  only  being 
then  treated  in  dilute  sulphuric  acid  to  render  them 
more  couipact  than  the  remaining  material,  thus 
preventing  the  paste  falling  ay^av  from  the  grid. 

— B.  N. 

Kcgative.-pole  plate  for  secondary  or  storage  batteries. 
G.  M.  Plow.ird,  Philadelphia,  Pa.  U.S.  Pat. 
1, 150.686,Oct.l2, 1915. Date  of  appl.,  Peb.16,1010. 

The  dry  active  material  contains  metalUc  lead, 
with  sufficient  lead  sulphate  tor  binding  the  metal, 
and  is  substantially  free  from  oxide. —  B.  N. 

Alkaline  secondary  batteries  ;    Construction  of - 


L.  Griifenberg.  Ger.  Pat.  285,605,  Mar.  7,  1914. 
A  NiCKEL-c.VDMiuM  alloy  is  used  for  constructing 
the  support  for  the  active  material,  the  current 
leads,  and  other  parts  exposed  to  the  action  of 
the  electrolyte. — A.  S. 

Mercury    cathode.     Hoesch    und    Co.     Ger.    Pat. 

286,011,  Mar.  30,  1913. 
The  mercury  rests  on  a  horizontal  or  nearly 
horizontal  support,  provided  with  vertical  baffles 
about  0-5  mm.  high  and  1 — 1-5  nun.  apart,  which 
en.sure  an  intimate  admixture  of  tlie  mercury  with 
the  amalgam  formed  as  a  result  of  electrolysis. 

— A.  S. 

Furnace  ;  Electric .  E.  F.  Collins,  Schenec- 
tady, N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,156.668.  Oct.  12,  1915.  Date  of 
appl..  Apr.  17,  1914. 

The  beating  chamber  of  the  furnace  has  a  heater 
of  granular  carbonaceous  conductive  material  on 
a  refractory  hearth,  and  refractory  walls  containing 
silicon  and  carbon  enclosing  it.  The  upper  wall, 
consisting  of  a  refractory  frame,  is  provided  with 
vertical  channels  containing  refractory  conductive 
carbonaceous  materia!  more  finely-divided  than 
that  on  the  hearth,  in  which  electrodes,  movable 
transversely  and  connecting  the  electrodes  to  the 
heater,  are  embedded. — B.  N. 

Di-electric    composition     [irom    spent    oil    shale}. 
Eng.   Pat.    4820.     See   IIa. 

Ajiparatus  for  bleaching  by  electrolysis.     Eng.  Pat. 
20,714.     See  VI. 

Insulators    for    high-potential    electric    condudws. 
U.S.  Pat.  1,156,163.     See  VIII. 

Production  of  refractory,  electrically  insuhding  mica 
brick.     Ger.  Pat.  285,482.     See  IX. 

[Electrical]  contact  bodies  of  tungsten.     U.S.  Pats. 
1.155,426  and  1.155,427.     See  X. 


xn.— FATS  ;  OILS  ;  WAXES. 

Vegetable   oil  in   animal  fats ;   Detection   of . 

J.  Marcusson  and  H.  Schilling.  Mitt.  k. 
Materialprufungsamt,  1915,  32,  506 — 509.  Z. 
angew.  Chem.,  1915,  28,  Ref.,  377. 

VEGETABI.E  oils  may  be  detected  by  a  simple 
combination  of  the  dk;itonin  reaction  and  phyto- 
steryl  acetate  test.     The  oil  or  fat  is  shaken  witk 


Vol.  xxxiv.,  Xu.  22.]         Cl.  XUI.— PAINTS;  PIGMENTS:  VARNISHES;  RESINS. 


1153 


a  hut  iiU-oholii-  solution  of  lUgitoniii,  and  the 
resulting  diKitoniile  separated,  washed  with  ether, 
and  eoiiverted  into  the  acetate  by  heatiiig  with 
aeetic  anhydride.  In  the  presence  of  pure  veget- 
able oils  the  crude  acetate  will  have  a  high  m.pt. 
appiHjxiniatinj.'  that  of  phytosleryl  acetate,  whilst 
in  the  presence  of  animal  fats  the  ni.pt.  of  the 
cholosteryl  acetate  will  be  constant  after  two 
recrystallisivtions,  and  will  not  exceed  114°  C. 
Should  the  ni.pt.  exceed  11(5"' C.  the  presence  of 
\i.'getAble  oil  is  certain.  Mineral  oil  does  not 
interfere  with  the  test,  and  05 "„  of  vegetable  oil 
may  be  iletected  in  mixtures  containing  mineral 

oil.— t:;.  A.  .M. 


Kukui     oil     irom     Hawaii.     U.S.     Oomm. 
Xo.  210,  Oct.   13,  1915. 


Kept. 


TUK  total  area  of  kukui  in  Hawaii  is  estimated  to 
be  about  15,000  acres,  capable  of  producing  about 
75,000  tons  of  luits  annually.  Assuming  that 
only  about  two-thiriis  of  the  area  is  readily 
accessible,  the  probable  production  of  oil  is 
2.375,000  gallons  per  annum.  The  oil  is  similar 
to  linseed  oil  (see  this  J.,  191-1.  887).  and  is  obtained 
by  grinding  the  kernels  and  pressing,  with  or 
without  previous  roasting  of  the  nuts.  Boiling 
the  gix>und  kernels  in  water  is  not  a  practicable 
method  of  extracting  the  oil,  since  an  emvilsion  is 
formed  which  caiuiot  be  separated  by  centrifuging. 
When  extracted  from  the  crushetl  kernels  by  ether 
or  petroleum  spirit,  the  oil  is  light  yellow  in  colour, 
sp.gr.  0-92. 

Oil  of  the  Kti'ds  of  Stri/rliHus  nux  vuniicu.  II.  A. 
Heiduscbka  and  R.  Walleureuter.  Arch.  I'liai'm.. 
1915.  253,  202—213.  J.  Chem.  Soc,  1915.  108, 
i.,  931.      (Compare  this  .1..  1915,  069.) 

The  uusaponifiable  portion  of  the  oil  was  separated 
by  the  method  of  Matthes  and  Ileintz  (this  J., 
1909,  801)  into  a  resinous  portion,  a  phytosterol 
with  m.pt.  158°  C.  and  a  s.aturated  alcohol, 
('3.,Hj,OH  or  t^iHsvOIl.  The  latter  crystallises 
from  isobutyl  ali-ohol  in  silkv  tufts,  m.pt.  188°  C, 
a"  =+90°,  and  forms  an  acetate,  m.pt.  223°  C, 
ni»=  4-74-47°,  which  was  oxidised  by  diromic 
acid  and  glacial  acetic  acid  to.  apparently,  oxy- 
ainyrin  acetate,  Ca^HsoOj.  Another  alcohol  was 
isolated  by  dis.solviiig  the  original  substance  in 
acetic  anhydride.  'Phi-  impure  acetate  of  the 
above  alcohol  crystallised  first,  followed,  after  a 
day  or  two,  by  the  acetate,  colourless  leaflets, 
m.pt.  123° — 124°  C.  of  an  unsaturated  alcohol, 
CjjHi.O.JH.O,  m.pt.  99"  C.  which  behaved  like 
sycoceryl  alcohol. 

lao-oleic  acid  from  seeds  of  ivy.  F.  C.  Palazzo  and 
A.  Tamburello.  Atti  R.  Accad.  Lincei.  1914. 
[v],  23,  ii.  352 — 356.  J.  Chem.  .Soc,  1915,  108, 
i.,  862—863. 

The  un.saturated  acid  constituting,  in  the  form  of 
glyceride,  the  greater  part  of  the  tatty  substance 
of  ivy  seeds,  is  identical  with  the  petroselic  acid 
ft)und  by  \'ongerichten  and  Kiihler  (this  J.,  1909, 
662)  in  p.-irsley  seeds.  The  fat  constitutes  30 — 
32%  of  the  ripe,  air-dried  seeds,  and  has  the 
following  chara<fers  :  m.pt.  25-2°  C.  solidif.pt. 
21-4°  C,  n*"  1162.  acid  value  (as  oleic  acid)  3-99, 
saponification  value  190-5.  iodine  value  91-8.  The 
petroselic  acid.  m.pt.  29° — 30°  C.  has  the  iodine 
value  89-85  and  the  acid  value  200-1,  and  yields 
stearic  acid  quautitatively  on  reduction "  with 
hydrogen  in  presence  of  palladium  black,  and  the 
dihydroxystearic  acid,  m.pt.  122°  C.  (compare 
Vongerichten  and  Kohler.  loc.  cit.),  on  oxidation 
with  pemianganate.  The  melting  point,  33° — 
34°  C,  given  by  Vongerichten  and  Kohler  for 
petroselic  acid,  differs  from  its  solidification  point 
by  so  much  (6° — 7°)  that  it  is  probably  inaccurate. 


DiatHlation  of  mineral  oils  mid  liquid  hydrocarbons 
of  all  kinds,  fatty  acids,  and  similar  substuiwes. 
Singer.     See  IIa. 

Const ititent-s  of  mace.     Tschirih  and  Schklowsky. 
See  XIX.K. 

P.\TENTS. 

Fats  of  all  kinds,  hydrocarbons,  sulphur,  nr  the  like; 

Process    for   extraclinq .     t'hem.    Kabr.    vou 

Heyden  A.-G.     Ger.  Pat.  284,410,  Dec.  3.  1913. 

Neutral  phosphates  of  phenols  or  substituted 
phenols,  especially  tricresyl  phosphate  or  its 
substitution  products,  are  used  as  extracting 
agents.  Liquid  tricresyl  phosphate  maj-  be  pre- 
pared cheaply  from  crude  cresol  or  chlorocresols. 

— C.  A.  M. 

Wax-like   substance   from    ivool-fat    and    the    like ; 

Process     for     the     preparation      of     a .     I. 

Lifschiitz,  Hamburg.  Germany.  Oer.  Pats. 
(A)  286,244  and  (B)  286.245,  Nov.  26,  1913,  and 
Jan.    28,    1914. 

(A)  The  saponified  t)r  hydrolysed  fat  is  extracted 
at  the  ordinary  temperature  with  a  water-soluble 
solvent,  especially  alcohol  or  wood  spirit,  until 
the  solid  residue  forms  a  wax-like  product  melting 
at  about  65°  to  68°  O.  The  washings  may  be 
treated  for  the  recovery  of  the  fatty  acids.  (B) 
Wool  fat  is  partially  saponified  until  a  samijle  lias 
the  properties  of  wax  and  melts  above  50'  C.  The 
mass  may  then  be  extrai-ted  with  alcohol  or 
methyl  alcohol  as  in  (a)  and  may  he_  treated  ^vith 
an  acid. — C.  A.  .M. 


XIII.— PAINTS  ;     PIGMENTS  ;     VARNISHES  ; 
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Colophony  :      Combination      of  - 


with     solvenis. 


especially  with  petroleum  hydrocarbons.  L.  Paul. 
Seifensiederzeit.,  1915.  42,  393 — 395.  412^413, 
434 — 435.    Z.  angew.  Chem..  1915,  28,  Ref.,  415. 

The  property  of  colophony  of  forming  unsta,ble 
compounds  \vith  organic-  and  inorganic  substances, 
is  showii  in  a  very  pronounced  manner  in  its 
behaviour  with  petroleum  hydrocarljons.  Pure, 
anhydrous  7-abietic  acid,  separated  from  colo- 
phony, is  also  capable  of  absorbing  benzine  and 
higher-boUing  petroleum  hydrocarbons,  and  the 
same  property  is  possessed  by  the  salts  of  7-pimc 
aci<l,  especially  the  calcium  salt.  Wlien  sodium 
7-pinate  is  heated  ^vith  ten  times  its  quantity  of 
petroleum,  water  vapoiu-  is  copiouslv  evolved  at 
110°— 120°  C.  and  the  solution  solidifies  to  a 
colourless,  translucent  mass. — A.  .S. 

Condensation  products  from  phenols  and  form- 
aldehyde;  Detection  of — — .  F.  Steinitzer. 
Kunststoffe.  1915.  5,  109 — 111.  Z.  angew. 
Chem.,  1915,  28,  Ref.,  460. 

Resinous  condensation  products  of  phenols  and 
formalilehyde  are  ilecomposed  when  boiled  with 
sodium  hydroxide  .solution  or  lieated  with  soda- 
lime,  with  the  liberation  of  phenols,  which  may  be 
identified  by  their  colour  reactions.  In  plastic 
masses  containing  phenol-resins  and  starch  or 
potato  flour,  the  starch  cannot  be  detected  by  the 
iodine  reaction.  The  product  should  be  boiled 
•with  water  and  the  extract  tested  for  dextrin  with 
Fehling's  solution.  The  condensation  products 
of  phenol,  formaldehyde,  and  casein  also  j-ield 
phenol  when  boiled  with  sodium  hydi-oxide  .solu- 
tion, but  the  sulphur  derived  from  the  casein  should 
be  removed  by  means  of  lead  oxide  before  apjilyiug 
the  test  for  the  phenol. — C.  A.  M. 
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Proximate  a»alysis  of   nitrocellulose  sohd'ioits  and 
solvents.     Conley.     See  V. 

Patents. 

Pigments  ;    Process  of  preparing .    JM.  Loewe. 

Berlin.  Ger.  Pats,  (a)  285,882  and  (b)  285.883, 
Dec.  31,  1913,  and  Jan.  24,  1914. 

(a)  Substances  capable  of  interacting  with 
metallic  salts  to  form  pigments,  are  treated  with 
metallic  compounds  of  base-exchanging  substances. 

(b)  Organic  compounds  capable  of  forming  colour- 
lakes,  especially  niordant-dyestuffs,  or  their 
soluble  salts  are  treated  with  metallic  compounds 
of  base-exchanging  substances. — C.  A.  M. 

Paint  for  preventing  the  growth  of  lower  vegetable 
or  animal  organisms  on  ships  or  submarine 
structures.  W.  Schoeller  and  W.  Schrauth, 
Berlin.    Ger.  Pat.  285,225,  Dec.  10,  1913. 

The  paint  contains  ''mercurised"  fats  or  resms 
or  fatty  or  resinous  acids,  which  have  been  obtained 
by  treatment  with  mercury  salts  of  organic  acids. 

— C.  A.  >1. 

Paint  to  prevent  the  grorcth  of  lower  animals  or 
plants.  B.  Malenkovic,  Vienna.  Ger.  Pat. 
285,261,  Dec.  23,  1913. 

Ethers  or  esters  of  naphthols  or  their  homologues 
or  derivatives,  and  especially  their  hydroxy- 
and  amino-,  but  not  nitro -derivatives,  are  incor- 
porated with  the  paints  to  lie  applied  to  ships" 
bottoms,  trees,  etc. — C.  A.  >I. 

Rust    preventives ;      Preparation     of  readily 

removable  by  washing  or  rubbing.  B.  Zschokke, 
Zurich,  S^vitzerland.  Ger.  Pat.  285,708,  Jlay  30, 
1914.     AdcUtion  to  Ger.  Pat.  276,122. 

The  aqueous  solution  ot  chi'omic  acid  or  its  salts 
which  is  used  to  liring  the  iron  into  a  passive 
condition  as  descrilted  in  the  chief  patent  (this  J., 
1914,  876),  is  mixed  with  an  organic  or  inorganic 
adhesive  substance,  such  as  sodium  siUcate,  tar, 
dextrin,  rosin,  water  colours,  etc. — C.  A.  M. 

Condensation  products  [of  phenols  and  form- 
aldehyde] ;    Process  for  the  manufacture  of . 

F.  PoUak,  Vienna.  Eng.  Pat.  20.977,  Oct.  14. 
1014.  Under  Int.  Conv.,  Oct.  25,  1913. 

Soluble  intermediate  products  obtained  from 
phenols  and  aldehydes  by  the  use  of  the  smallest 
possible  quantity  of  condensing  agent,  are  re- 
peatedly washed  with  water  below  40°  C,  then 
with  dilute  solutions  of  substances  capable  of 
dis.solving  or  oxidising  phenols,  and  again  with 
water.  The  residual  insoluble  condensation  pro- 
ducts are  of  a  light  colour  and  are  not  affected 
by  light  or  air. — C.  A.  M. 

Resinous  cements  or  adhesives  ;  Preparation  of . 

Cefka-Ges.  m.b.H.  Ger.Pat.284,701,Nov.28,1913. 

Hardened  resins  or  mixtures  of  such  resins  with 
colophony  are  fused  with  neutral  resins  or  such 
resins  as  are  saponified  with  difficulty,  the  relative 
proportions  of  the  constituents  being  adjusted 
to  give  a  product  which  softens  somewhat  above 
100°  C.  Filling  materials  may  be  incorporated 
with  the  fused  mass.  The  product  is  capable  of 
withstanding  the  action  of  hot  water  and  alkaline 
liquids. — A.  S. 

Polymerisation  products  [jronj  vinyl  esters]  :  Pro- 
duction  and   employment   of   new .      G.    W. 

.Johnson,  Loudon.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort,  Germany.  Eng.  Pat. 
15,271,  June  25,  1914. 

See  Ger.Pats.281,687  and  281,688  ;  this  J., 1915,623. 


Process  for  dyeing  nitrocellulose.    Ger.  Pat.  285,323. 
See  V. 


XIV.     INDIA-RUBBER  ;      GUTTA-PERCHA. 

Rubber  plantations  of  the  yetherlands  East  Indies. 
Board  of  Trade  J.,  Nov.  4,   1915. 

Wild  rubber. — Ficiis  elastica  is  indigenous  to 
the  Dutch  East  Indies  and  is  the  source  of  con- 
siderable but  decreasing  quantities  both  of  wild 
and  plantation  rubber.  The  various  speciesJ:of 
Dyeru  are  foimd  in  Borneo  and  Sumatra,  and 
supply  the  product  exported  as  jelutong.  The 
decrease  m  prices  and  the  competition  of  the 
plantation  product  has  caused  a  considerable 
falling  off  in  the  export  of  wild  rubber  in  recent 
years.  The  follo^ving  are  the  export  figures  of 
jelutong  in  1912  and  1913  : — 


Destin.ition. 

1912. 

1913. 

Netlierlandt 

Metric  tons. 

703 

860 

1,795 

4,730 

18,616 

1,130 

Metric  tons 
439 

658 

Germany 

United  States      

1,346 

1,264 

14,021 

Otlier  countries 

404 

Total 

27,834 

18.132 

A  large  proportion  of  the  exports  to  the  Nether- 
lands, and  almost  all  those  to  Singapore,  are  trans- 
shipped thence  to  other  destinations. 

Plantation  rubber. — The  first  plantations  were 
formed  of  the  indigenous  Ficus  elastica  ;  Caistilloa 
elastica  and  various  species  of  Manihot  have  been 
cultivated,  but  are  givmg  way  before  the  more 
recently  introduced  Hevea  Brasiliensis.  The  area 
planted  at  the  end  of  1913  was  as  follows  : — 
Hevea  alone,  231,538  acres  ;  Hcvca  int«rplanted, 
183,774  acres  :  total.  415.312  acres.  In  addition 
there  were  some  1,000.000  trees  distributed  through- 
out the  Colonies.  The  Government  plantations  (in- 
cluded above)  comprise  7678  acres,  of  which 
6863  are  in  Java.  The  area  planted  does  not 
appear  to  be  capable  ot  very  great  extension  in 
Java,  but  in  Sumatra  the  area  could  easily  lie 
doubled.  Ficus  only,  28,496  acres  ;  Ficus  inter- 
planted,  3575  acres  ;  total,  32,071  acres.  In 
addition  there  were  202.000  trees  distributed  over 
the  Colonies.  Castilloa  only,  164  acres  ;  Caslilloa 
int«rplanted,  5360  acres  ;  total,  5524  acres. 
In  addition  186,000  trees  were  planted  on  other 
estates. 

The  exports  ot  plantation  Para  rubber  dtiring 
1912  and  1913  were  as  follows  : — 


Destination. 

.Ta^ 

■a. 

East  Coaet  of 
Sumatra. 

1912. 

1913. 

1912. 

1913. 

Netherlands 

Metric 

tons. 

194 

Metric 

tons. 

1006 

1000 

339 

Metric 

tons. 

35 

102 

1185 

Metric 

tons. 

384 

United  Kingdom    

Otiier  countries 

256 
37 

750 
1893 

Total 486 

2345 

1322 

3036 

The  total  exports  for  1912  from  the  other  islands 
in  the  Netherlands  East  Indies  were  536  metric  tons. 

Exports  of  Ficus  and  Castilloa  rubber  in  1912 
and  1913  were  as  follows  : — 
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Fietu. 

C(MtU/oa. 

Oestioition. 

1012. 

1913. 

1912. 

1013. 

XetbLTlallii^    . 

Metric 

tons. 

225 

60& 

Metric 

tons. 

107 

457 

Metric 

tons. 

12 

U 

Metric 

tons. 

25 

19 

Total 

( 
920           564 

1 

23 

44 

Tn  addition  there  arc  the  follow  in<t  plantations  of 
Mtiiiiliot  :— 4r>S0  acres  ;  interidaiileil,  470H  acres  ; 
together  with  4tf,000  trees  distrihuted  over  various 
plantation.s.  Export.s  amounted  in  19i;i  to  11 
metric  ton.«. 

I'.XTENTS. 

Rubbir  xtibKluiicc  atid  process  of  makinij  same. 
V.  Sehidrowitz  and  H.  A.  Ooldsborough,  London. 
U.S.  Pat.  l,1.5li,184.  Oct.  12.  101.5.  Date  of 
appL,  .Tan.  4,  1915. 

See  Eng.  Pat.  1111  of  1914  :    this  J.,  1915,  C24. 

CaouU-houc  or  caoulehouc-Uhe  sithsiances  ;  Process 
for  acceleraihuj  the  vulranlsalioii   of  na'ural  or 

artificial .    S.  J.  Peachev,  Stockport.    U.S. 

Pat.   1.157,177,  Oct.   19,   19l'5.      I)at<?  of  appl., 
Feb.  12,  1915. 

See  Eng.  Pat.  42tj;{  of  1914:    this  .].,   1915,  368. 


XV.  LEATHER  ;   BONE  ;  HORN  ;  GLUE. 

i'arayuamtn  iiuuds  conlainiiuj  tannin.    U.S.  Conim. 
Kept.  No.  24S,   Oct.   1(5,   1915. 

At  the  present  time  there  is  considerable  activity 
in  the  quebracho-extract  industiy  in  Paraguay. 
There  are.  liowe\er,  other  woods  in  Paraguay 
containing  hisjh  percentages  of  tannin,  which  are 
found  iu  abuudauce.  The  foUowiiif;  are  the  most 
important  :  Vhva-poroitih  (Eufieniu  brasilicnsis). 
This  wood  lontaiiLs  about  35-4  "„  of  tannin  in 
the  adult  bark,  also  about  12  "„  in  the  dried  leaves, 
and  about  7(i%  in  the  trunk  wood.  It  contains 
little  resinous  or  coloiuing  matter.  Pakuri 
{Rhecdia  brasilicnsis).  ContaiiLs  in  the  bark  about 
1H%  of  tannin,  with  a  small  percentage  of  resinous 
and  colouring  matter.  The  bark  Ls  ea^y  to  extract, 
^hivihia  Pulhtii  (PeUnphonnn  dnbiitm).  Contains 
about  2 1  "o  of  tannin  and  a  coitsideralile  amount  of 
colouring  matter.  Nangapii-ih  Guazii  {h^iujrnia 
Mirhelii).  ContaiiLs  about  20 "^  of  tannin.  The 
bark  is  smooth  and  easy  to  extract.  Kin-upaili-Ra 
Alorotfl  iPiplademia  Sp.).  Contains  about  20% 
of  tannin.  .Vt  present  exploited  for  its  wood  only. 
Kurupaih-Pii  I'uihta  {Piptadctnia  riyida).  Con- 
tains about  20 ';,,  of  tauuin.  At  present  worked  for 
its  wood.  Inga  Guazii  (Imja  affinis).  Contains 
about  17%  of  tannin  in  bark,  which  is  smooth 
and  easily  extracted.  Kaatigua  Moroti  {Trickilia 
hieronymi).  Contains  about  15%  of  tatuiin  in 
the  bark.  Tlie  bark  is  used  by  natives  to  some 
extent  in  tanning,  and  Ls  easily  stripped  from  the 
logs.  Tuubo  (linterolobium  timbauva).  Contains 
about  14%  of  tannin.  The  bark  is  used  to  some 
extent  by  the  natives  in  tanning  tine  hides. 

Patents. 

Tunnimj  com  positions  ;    Method  of  jiroducimj 

from,  ivaste  sulphitc-cellidose  liquors.  .1.  J.  fiross, 
Hamburg,  Germanv.  U.S.  Pat.  1,154.762, 
Sept.  28,  1915.    Date  of  appl.,  Nov.  7,  1913. 

The  warm   liquor   after   treatment   with   hydro- 
ohloric  and  sulphuric  acids  and  potassium  rhromate, 


to  remove  lime,  is  concentrated  to  about  20'  B. 
(sp.  gr.  116),  filtered,  and  further  concentrated  as 
desired. — P.  C.  T. 

Tanniiuj  drum.  H.  Allen,  jun.,  Buford,  Ga. 
U.S.  Pat.  l,15."),S(m,  Oct.  5,  1915.  Date  of 
appl.,  Oct.  6,  1913. 

Tim-;  dviun  is  constructed  of  longitudinal  staves 
assembled  to  form  a  cylinder  and  having  sockets 
near  their  ends  to  receive  the  drum  heads  ;  hoops 
are  fitted  over  the  ends  of  the  cylinder  to  hold 
the  drum  heads  in  position.  Each  head  is  cam- 
posed  of  a  pair  of  panels,  made  up  of  planks 
l)laced  closely  side  by  side,  and  a  sheet  of  tarred 
cloth  is  clamped  between  the  panels.  The  drum 
heads  are  strengthened  by  circular  plates  and 
radial  bars  bolted  to  them. — A.  S. 

Glue  or  gelatin  ;  Process  for  purifying  bodies  which 

yield .     Oes.  fiir  Elcktro-Osmose,  Frankfort, 

Germanv.  Eng.  I'at.  21.483,  Oct.  24,  1914. 
Under  Int.  Conv.,  .Mar.  2,  1914.  Addition  to 
Eng.  Pat.  21,448,  Mar.  2,  1914. 
The  process  previously  described  (this  J.,  1915, 
971)  can  be  used  for  freeing  ossein  from  salts, 
lime,  or  acids,  or  for  purifying  hide  or  leather 
wa-ste,  etc.  To  convert  the  ossein,  hide,  or  leather 
into  glue,  the  heat  produced  by  the  passage  of  the 
electric;  current  may  be  utilised,  if  necessary  with 
the  aid  of  external  lieat  or  chemicals. — F.  C.  T. 

Bone  material  ;  Process  for  cdrucling  glue  from 

by  steaming.  O.  Ruf,  jMunich,  Germany.  Ger. 
Pat.  286,100,  May  12,  1914. 
The  bone  material  is  removed  from  the  steam 
once  or  several  times  during  the  steaming  and 
pressed  while  hot,  each  time  with  gradually 
increasing  pressure,  until  finally  the  residual 
material  is  compressed  into  cakes  or  briquettes. 

— C.  A.  M. 

Adhesive  aqueous  solutions  from  proteins  ;  Prepara- 
tion of .     C.  Beyer  and  F.  Savels.     Ger.  Pat. 

286,099,  May  3,  1914. 
The  protein  (e.g.,  glue,  casein,  or  albumin)  is 
healed  with  at  least  10%  of  its  weight  of  resorcinol 
in  :\n  autoclave  under  pressure.  The  resulting 
l)row  n  mass  is  almost  completely  soluble  in  water, 
and  the  solutions  «hen  clarified  by  addition  of 
alcohol  are  neutral,  very  adhesive,  keep  well,  and 
do  not  gelatinise  in  the  cold  or  form  deposits 
when  boiled. — C.  A.  M. 

Formaldehyde  condensation  products  adapted  to 
precipitate  glue  and  like  sid}stances  ;  Manufacture 

of .      li.    Wade,    London.     From    Ueutsch- 

lioloniale  Gerb-  u.  Farb.stofl'-Ges.  m.  b.  H.,  Karls- 
ruhe, Germany.     Eng.  Pat.  8818,  Apr.  7,  1914. 

Sek  Fr.  Pat.  471,924  of  1914  ;  this  J.,   1915,  438. 


XVI.     SOILS ;    FERTILISERS. 


Soil  protozoa  ;  Separation  of  - 


H.  C.  Lint,  and  D.  A.  Coleman. 
1915,  5,  137—140. 


N.   Kopeloff, 
.1.  Agric.  Kes., 


A  crLTCJRE  solution,  prepared  by  adding  100  grms. 
of  I'eim  clay  loam  soil  to  1  litre  of  a  10  "„  hay 
infusion  and' 0-5%  of  egg  albumin,  and  containing 
flagellates,  ciliates,  and  bacteria,  was  used  to 
deteiinine  the  effects  upon  the  niunber  and 
nature  of  the  organisms  of  filtration  through  a 
siuTle  filter  paper  or  two  or  more  thicknesses  of 
paper.  Ten  c.c.  of  the  solution  was  filtered  for 
one  minute  through  the  sterilised  paper  (S.  and  S. 
No.  589),  the  number  of  protozoa  was  counted, 
and  then,  to  allow  of  the  cxrystment  of  inactive 
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forms,  the  liquid  was  incubated  for  5  days  at  22°  C. 
and  the  number  again  counted.  The  experiments 
showed  that  tlie  large  cUiates  (25 — 60  fi )  did  not 
traverse  the  filter  paper  at  all  ;  that  the  number 
of  smaU  cOiates  (12 — 20^)  passing  through 
diminished  greatly  when  the  thickness  of  the  filter 
paper  was  increased  from  two-  to  four-fold,  and 
that  with  four  thicknesses  they  were  completely 
stopped.  The  number  of  flagellates  decreased 
progressively  with  each  successive  additional  thick- 
ness of  paper,  and  ■with  five  thicknesses  they  were 
completely  retained  by  the  filter.  It  was  also 
foimd  that  99  °o  of  the  bacteria  in  the  culture  solu- 
tion passed  thi'ough  five  thicknesses  of  the  paper, 
thus  allowing  a  good,  though  not  c[uite  complete, 
separation  of  protozoa  from  bacteria. — E.  H.  T. 


Alkali  saltn  ;  Effect  of  - 


hi  soils,  on  the  germina- 
tion and  growth  of  crops.  F.  S.  Harris.  J.  Agric. 
Research,  1915,  5,  1 — 53. 

To  ascertain  the  effects  of  alkali  salts  upon  the 
germination  and  early  growth  of  wheat  and  other 
crops,  over  18,000  determinations  were  performed. 
In  the  soil  experiments,  two  distinct  loam  soils  and 
sand  were  used.     A  solution  of  the  salt  or  salts  was 
thoroughly  incorporated  with  200  grms.  (dry)  of  the 
soil  the  mixture  put  in  a  glass  tumbler,  and  the 
moisture  content  made  up  to  and  maintained  at 
20%  throughout.     Ten  seeds  were  planted  in  each 
tumbler,  which  was  then  covered  with  glass  until 
germination  took  place,  and  the  growth  was  con- 
tinued for  2 — 3  weeks.     Ten  different  concentra- 
tions were  used  for  each  kind  of  salt,  15  glasses 
for  each  concentration,  and  24  tests  were  made 
in  each  series,  making  with  controls  3696  separate 
tests.     The    combined    effects    of    the    sulphate, 
carbonate,  and  chloride  of  sodium  were  studied 
in  another  series.     If  the  various  salts  be  arranged 
according  to   their  toxicity   the   order  is  sodium 
chloride  (the  most  toxic),  calcium  chloride,  potas- 
sium chloride,  sodium  nitrate,  magnesium  chloride, 
potassium    nitrate,    magnesium    nitrate,    sodium 
carbonate,  potassium  carbonate,  sodium  sulphate, 
potassium  sulphate,  magnesium  sulphate.   Sodium 
carbonate  was  found  to  injvire  the  physical  con- 
dition of  the  soil,   and  to   be    nearly  as  toxic  as 
sodium  chloride  in  sand  cultures.     Sodium  chloride 
was  abovit  twice  as  detrimental  in  .sand  as  in  soil. 
Different  crops  exhibited  very  different  powers  of 
resistance  to  the  same  salt,  the  most  resistant  being 
barley,   followed   by  oats,   wheat,    lucerne,   sugar 
beets,  maize,  and  Canada  field  peas  in  the  order 
given.     The  percentage  of  germination,  the  heights 
and  dry  weights  of  the  plants,  and  the  number 
of  leaves  per  plant  were  all  affected  in  about  the 
same  degree.     The  period  of  germination  was  in 
all  cases  adversely  influenced  by  the  presence  of 
soluble  salts.     The  toxicity  of  alkali  salts  depends 
much  more  upon  the  nature  of   the   acid  radical 
than  upon  that  of   the   base  ;     chloride  was  the 
most  harmful  acid  radical,  and  sodium  the  most 
detrimental  base.     No  general  relation  was  found 
between    the    osmotic    pressure    of    the    dissolved 
salt   and   its   toxic    action,    but   in   the   majority 
of  cases  salts  with  high  molecular  weights  were  more 
harmful  than  those  with  low  molecular  weights. 
Water  culture  experiments  on  similar  lines  gave 
results  which  were  by  no  means  always  concordant 
with  those  in  the  soil  experiments.     The  relative 
toxicity  for  water  cultures  was  :  sodium  carbonate, 
sodium     chloride,     magnesium     nitrate,     sodium 
sulphate,    magnesiiun    chloride,    sodium    nitrate, 
potassium    nitrate,    potassium    chloride,    calcium 
chloride  (least  toxic),  the  criterion  chosen  being  that 
of  the  relative  heights  of  the  plants  after  21  days. 
Moreover,  the  nmtual  antagonism  of  certain  salts 
was  found  to  be  far  greater  in  solution  cultures 
than  in  soUs.     The  application  of  a  dissolved  salt 
has  a  greater  effect  than  that  of  a  ilry  one,  and 


generally,  the  toxicity  is  influenced  by  the  moisture 
content  of  the  soil.  The  presence  of  soluble 
alkali  salts  in  soils  is  of  especial  importance  to 
farmers  in  arid  regions,  and  the  following  per- 
centages indicate  roughly  the  maxuuum  amounts 
of  salts  which  may  be  present  iu  a  soil  without 
prejudice  to  its  agricultural  (arable)  value  :  Loam 
soils — chloride  0-3.  nitrates  0-1,  carbonates  Oo, 
sulphates  10  ;  Coarse  sand — chlorides  0-2, 
nitrates  0-3,  carbonates  03,  sulphates  0-6. — E.H.T. 

Humus  in  soils ;  Methods  for  determination  of  - 


a.  S.  Fi-aps.  J.  Assoc.  Official  Agric.  Chem.,  1915, 
1,  35—39. 

The  Beam  method  of  estimating  humus  in  soils 
(this  J.,  1912,  695  and  19U,  153)  might  be  made 
satisfactory  if  modified  in  certain  respects.  In 
the  Smith  method  (this  J.,  1913,  151),  the  clear 
humus  filtrate,  obtained  after  extracting  the  soil 
with  dilute  ammonia,  contains  colloidal  mineral 
matter  which  is  precipitated  )iy  the  ammonium 
carbonate  subsequently  added.  The  modification 
of  this  method  proijosed  by  Rather  is  recommended 
for  official  adoption.  10  grms.  of  soil  which  has 
been  washed  with  1  %  hydrochloric  acid  and 
water  is  digested  with  500  c.c.  of  a  4%  solution  of 
ammonia,  and  shaken  frequently  during  24  hours. 
The  unsettled  liquor  is  then  filtered  through  a 
double-fluted  Schleicher  and  Schiill  filter-paper 
(24  cm..  No.  597),  and  the  filtrate  is  poured  back 
through  the  filter.  The  new  filtrate  is  collected 
in  a  conical  flask  in  the  neck  of  which  the  funnel 
is  supported.  During  the  filtration,  the  funnel  is 
covered  with  an  inverted  9-inch  evaporating 
dish  to  check  evaporation,  and  the  determination  is 
completed  on  an  aliquot  portion  of  the  filtrate 
according  to  the  present  official  (U.S.A.)  method. 
Experiments  showed  that  not  all  the  humus  ex- 
tracted from  soils  with  dilute  ammonia  was  precipi- 
tated by  the  addition  of  acid,  a  second  and  a  thu'd 
treatment  with  acid  giving  more  humus.  A  single 
precipitation  with  acid  is  therefore  apparently 
unsatisfactory  ;  but  probably  a  dovible  treatment 
w"ith  acid  would  suffice  if  most  of  the  lime  present 
were  removed  by  the  first. — E.  II.  T. 


Humus  [in  soils]  ;    Determination  of  - 


O.  C. 


Smith.    J.  Assoc.  Official  Agric.  Chem.,  1915,  1, 
46—48. 

Three  soil  samples,  which  had  given  poor  results 
by  the  official  (U.S.A.)  method  for  humus  deter- 
mination, were  analysed  by  the  Smith  method 
(this  J.,  1913,  154).  the  Bather  method  (see 
preceding  abstract),  and  the  official  method,  and  in 
the  case  of  one  soil  the  results  were  compared  with 
the  figures  obtained  by  J.  B.  Rather,  who  used  his 
own  method  modified  by  adding  2  grms.  of 
ammonium  carbonate  to  the  filtrate  and  heating  for 
1  hour  on  the  water-bath.  The  results  by  the 
official  method  were  quite  different  from  those 
obtained  by  the  other  methods.  For  the  first  soil, 
the  Smith  and  Kather  methods  gave  fairly  con- 
cordant results  tor  humus,  but  discordant  results  for 
ash.  For  the  second  soil,  these  two  methods  gave 
practically  identical  figures.  For  the  third  soil, 
the  figures  were  wholly  discordant.  The  official 
and  Rather  methods  were  held  to  be  quite  unsatis- 
factory, and  the  modified  Rather  method  was 
(•(insidered  to  introduce  too  many  doubtful  factors. 

— E.  H.  T. 

Lirnc  requirement  of  soils  ;   Method  for  determining 

the .     C.  H.  Jones.    J.  Assoc.  Official  Agric. 

Chem.,  1915,  1,  43—44. 

The  following  method  has  been  found  extremely 
rapid  ;  50  determinations  may  be  completed  in  a 
day.  5-6  grms.  of  soil  and  05  grin,  of  pure 
calcium  acetate  are  mixed  in  a  3-inch  mortar, 
sufficient    water  is  added   to   make   a   fairly   stiff 
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pasU'.  ami  lIuMi  tlu'  mixture  is  stinvil  for  20  sees., 
aiul  again  lor  30  sees,  after  the  addition  of  another 
'M  c.c.  of  water.  The  contents  of  the  mortar  are 
washed  into  a  200  e.c.  Hask.  the  vohime  heiiif; 
re.strieted  to  1(10  cc.  and  allowed  to  stand  witli 
oeeasional  shakini;  for  1.")  niius.  'I'lie  li(|niil  is  tlien 
made  up  to  200  cc..  nii\i'd  and  (ilt ned.  llie  tirst 
10 — 15  e.c.  heing  discarded  if  cloudy.  100  c.c.  of 
the  nitrate  is  titrated  with  .V  10  caustic  .soda  in 
pre.sence  of  phcnoljdithalein.  and  the  titration 
nuniher  is  multi|iUtil  liy  2  to  jjive  the  alkali 
reqniri'd  to  neutralise  the  whole  200  e.c.  The 
jirodncl  nndli]ilied  by  the  factor  IS  (a  tentative 
iigure  ilednced  from  a  limited  iuuiil)er  of  soils), 
anil  by  1000,  gives  the  numlicr  of  ])ounds  of  lime 
(C'aO)  requireil  for  2,000.000  Ih.  of  soil.— E.  11.  T. 


Riiidum  (Did  i/«  oiKiiialioii  ;    Acliiin  nf on  the 

ficnninalioii  of  hiiilur  phiiils.  11.  Agullion  and 
T.  Robert.  Ann.lnst.  I'asteur.  1015,  29,  21)1  — 
273.     J.  Chem.  Soc.   101.5.   108,  i..  92.5. 

THK  results  of  experiments  with  pea  seedlings 
subjected  to  the  action  of  railiations  from  radium 
l>romide  contained  in  sealed  tubes  showed  a  decided 
retarding  elTect.  A  solution  of  radium  bromide 
containing  0001  ingrm.  was  without  elYect.  In 
another  series  of  experiments.  dilTereiit  plants  were 
grown  under  bell  jars,  both  without  and  with 
radium  contained  in  a  snuiU  ebonite  box  covered 
with  a  piece  of  mica,  so  as  to  allow  the  emana- 
tion to  tlitVuse.  Under  the  influence  of  radium. 
the  clevelopment  of  the  plants  was  considerably 
accelerated  ;  the  diameters  of  t  he  stems  at  dilTereut 
j)oints  were  somewhat  diminished,  whilst  the 
distances  between  the  knots  were  greatly  increased. 
Kxamination  of  .sections  of  the  stems  showed  that 
the  width  of  cells  was  greatly  dindnished  and  the 
length  greatly  increa.sed  by  the  action  of  the 
enianation,  recalling  the  phenomenon  of  etiolation. 

Plants ;   Avlion  oj  uliinitlinils  on  Ihv  (Ureloprnvnl  of 

.     B.     Seliulze.         Landw.     \'ersuchs-Stat., 

1915,  87,  1— 2i.  J.  C'hem.  Soc,  1015,  108,  i..  02(5. 

I'OT  experiments  were  made  in  which  sugar  beets 
were  grown  in  a  mixed  soil  of  sand  and  loam 
with  farmyard  manure,  ammonium  nitrate,  and 
minerals,  and  dilTereut  manganese  compounds. 
In  I'very  case,  the  application  of  manganese 
resulted  in  increased  yields  and  in  increaseil  pro- 
duction of  sugar.  The  greatest  yield  was  obtained 
with  tlie  smallest  amount  of  manganese  nitrate 
(Mu  =  l-2  grms.  per  20  kilos,  of  soil),  whilst  with 
larger  amounts  of  manganese  nitrate  the  imrease 
was  less.  With  other  manganese  compounds 
(except  the  sulphate)  the  yield  increa.sed  with  the 
increase  in  tlie  amount  of  manganese.  Wlien 
aluminium  sulphate  was  added  to  manganese 
sulpliate.  tlie  yield  rose  with  the  increased  applica- 
tions. The  most  favoiu'able  forms  of  manganese 
seem  to  be  the  phosphate  and  (with  aluminium 
sulphate)  the  sulphate.  In  a  mixture  of  hydroxide 
and  carbonate  as  much  as  12-2  grins,  per  20  kilos, 
of  soil  had  no  injurious  etTect. 

The  results  of  pot  experiments  in  which  oats, 
mustard,  and  peas  were  mainired  with  "  radio- 
actin  "  showed  that  the  application  of  this  .sub- 
stance resulted  in  increa.sed  yields,  fruit  production 
being  especially  increased.  The  results  seem  t<i  be 
due  to  stimulation  only,  without  increased  assimi- 
lation of  nuti'ients.  "  Hadioactin  "  consists 
mainly  of  aluminium  silicate,  contaiMiiig  oidy  a 
snuill  amouid  I'f  radium  salt  and  relatively  large 
amounts  of  thorium.  Tlie  amounts  employed 
Were  approximately  002  to  0-2  grm.  per  kilo,  of 
soil.  With  the  lowest  and  highest  amounts  the 
yields  of  oat  grain  were  increased  by  7-7  "„  and 
17-8"^  respectively.  In  practice,  however,  the 
cost  would  be  considerable. 


J'cnhhirtile     and     robaltinilrilc     metltoda     for ^  the 
detcrtniiiation  of  poldssium.    Jarrell.    Sec  XXIIl. 

I'VTKNTS. 

Manure;     Maniiiaiiure   of   {i>ln)x}>tiaHc   /)('«/ 1 . 

W.  H.  Bottonilev,   London.      Kiig.  Pat.  20,789, 
Oct.  9,  1911. 

1'k.\t  is  mixed  with  bone-meal  or  other  fomi  of 
insoluble  phosphate,  the  mixture  moistened  with 
a  solution  I'oiitaining  aerobic  micro-organisms 
as  oblained  from  pvitrefving  oi'gainc  matter  (Kng. 
I'al.  I7.1S7  of  1912:  this  .1..  19l;i.  S7S).  which 
organisms  are  identical  with  or  invariably  accom- 
pany those  described  in  ling.  Tat.  20.7SS  of  1911 
(this  J.,  1915,  ()25),  and  the  mass  incubated  at 
about  30"C.— C.  A.  M. 

Cahinni    ei/ananlUle  ;     I'roceas    fin-    hi/ilrathnj    nnn- 

nieriial ,       K.    F.    Cooper,    BulTalo,    N.V., 

Assignor  to  American  ('vanamid  Co..  Xashville, 
Tenn.  U.S.  Pat.  1.155,797,  Oct.  5,  1915.  Date 
of  appl..  Dec.  1.  1911. 
'I'hk  crude  material,  containing  calcium  cyanamide, 
oxide,  and  carliide,  is  well  stirred  witli  water,  or 
with  water  au<l  oil,  sufficient  in  amount  to  hydrate 
the  oxide  and  to  decompose  the  carbide,  the  tem- 
perature being  kept  low  to  prevent  the  escape  of 
ammonia.  Tlie  oil  serves  to  bind  the  particles  of 
the  fertiliser,  and  does  not  interfere  with  the 
hydration.— E.  H,  T. 

MannfadurB    of    iihosphoric   acid   and    phob-iihates. 
Er.  Pat,   171,380.     See  Vll. 


XVII.     SUGARS  ;  STARCHES  ;  GUMS. 

Action  of  utimulants  on  tlie  dercloijnienl  of  phinls. 
Schulze.     See  XVI. 

Uac  of  raw  [beet]  smjar  in  dinlillcries.  Windisch. 
See  XVllI. 

Conii>lclc  fermentation  of  fairly  concentrated  aolnlion.-i 
of  raiv  [beet]  sugar  by  addition  of  mineral  saltn 
icitlwut  oilier  vegetable  nntriment  for  tlie  yeant. 
Nagel.     .s'c     Will. 

P.VTK.NT.S. 

S'K/iir-beels  ;  J'roccus  for  mafxing  nyriij)  from . 

jl.  C.  Gore,  TakomaPark,  Md.,  and  C.  O.  Towns- 
end,  Washington,  U.C.  U.S.  Pat.  1.155.S0ti, 
Oct.  5,  1915,  Date  of  appl.,  .May  19,  1915. 
The  beets  are  topped,  cut  into  small  fragments, 
and  heated  with  water  at  the  boiling  point.  yVfter 
the  exhausted  solid  matter  has  lieen  removed,  the 
lic|uid  is  concentrated  by  boiling  at  first  slowly  and 
afterwards  rapidly  to  eliminate  the  objectionable 
flavour  of  the  beet. — J.  11.  L. 

[Sugar  solutions  ;]  Process  and  ajiparalus  for  de- 
purating   .     F.    E.    Coombs,    Natick,    Mass. 

U.S.  Pat.  I,15ii,0(i0,  Oct.  12,  1915.  Date  of 
appl..  .Vpr.  22,  1909. 
SroAR  juices  are  defecated  by  treating  with  lime 
and  heating  under  pressure,  the  solid  mattei-s  are 
separated  by  centrifuging  at  a  temperature 
approaching  100' C,  and  the  mud  is  again  cen- 
trifuLred  after  admixture  with  a  washing  liquor. 

—.J.  II.  U. 


Starch  ;  Manufacture  of 


C.  C.  Moore,  W'asli- 


ington.  D.C..  Assignor  to  F.  C.  Stevens.  U.S. 
Pat,  1.15(),801.  Oct.  12,  1915.  Date  of  appl., 
.Tan.  20.  19l:i. 

this  J.,    1911,    1217. 
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XVIII.     FERMENTATION    INDUSTRIES. 

Mall;   Chemistry  of especiulhj   of  the   lipoidn. 

H.  Liiers.  Z.  ges.  Brauw..  1915.  38,  97 — 101. 
loa— 111.  116—120,  123—125. 

Finely   ground   malt    (30    kilos.)    was    extracted 
with   80%   alcohol.     The   portion   of   the   extrat't 
insoluljle  in  ether  contained  bynin,  sucrose,  invert- 
sugar,  and  aromatic  and  empjTeiunatic  substances. 
The  i5ortion  soluble  in  ether  contained  a  substance    j 
alUed  to  the  phosphatides,  besides  fats  (with  tree 
tatty  acids)  which  yielded  stearic,  palmitic,  oleic, 
and  linolic  acids  on  saponification,  and  unsaponi- 
fiable  matters,  inchiding  sitosterol,  m.pt.   134°  C, 
and  parasitosterol,  m.pt.  126°  C.     The  phospliatide   | 
product  was  separated  from  the  other  substances   | 
mentioned   in   consequence    of    its   insolubility  in  , 
acetone.     It  contained  20%  of  nitrogen  and  2-5%    ■ 
of  phosphorus  (atomic  proportions  2N  :  IP),  and 
also   about   22%    of   sucrose.     When   hydrolysed 
with    hyck-ochloric    acid    ifr    jaelded    invert-sugar,    | 
stearic,    palmitic,    and    oleic    acids,    choline,    and   ; 
glycerol.     Similar  products  extracted  from  barley   ' 
and  malt  with  benzene,  contained  less  than   2% 
of  sucrose.     Phosphatides  from  yolk  of  egg,  when   , 
heated  in  benzene  solution  with  powdered  sucrose, 
^^•ere  found  to   adsorb   (and  thus  render  soluble) 
considerable  cjuantities  of  this  sugar.     The  sucrose 
contained  in  the  phosphatide  product    from  malt 
was  therefore  not  combined  chemically,  but  had 
proljably  been  adsorbed  during  the  extraction  of 
the  malt ;    the  original  malt  phosphatide  had  also 
probalily  undergone  partial  decomposition  during 
extraction. — J.  H.  L. 

Malt  and  barley  ;  Formation  and  determination  of 

acids  in ,  and  their  extraction.     11.  Liiers  and 

L.  Adler.  Z.  Unters.  Nahr.  Genussm.,  1915, 
29.  281—316.  Z.  angew.  Chcm.,  1915,  28, 
Ref.,  381—382. 

Acids  are  produced  diu'ing  the  extraction  of  malt 
v\-ith  water,  owing  to  the  action  of  enzjTiies, 
notably  of  phosphatase  which  decomposes  organic 
phosphorus  compounds  into  acid  phosphates. 
The  optimum  temperature  for  the  production  of 
acids  during  extraction  is  53°  C.  ;  after  three  hours 
at  this  temperature  the  maximum  a<'idity  is 
almost  attained.  Concentrations  of  hydrogen  ions 
beyond  the  limits  lO"^  and  4  x  10~'  (p"=5  and  G-4) 
retard  the  formation  of  acids.  The  enzymes  can 
be  destroyed  by  boUing  ground  malt  or  barle>' 
udth  alcohol  ;  malt  so  treated  gives  rise  to  acids 
if  it  is  mashed  with  addition  of  malt  extract.  To 
determine  the  pre-formed  acids  in  malt  or  barley, 
40  grms.  of  the  finely  ground  material  is  heated 
with  40  c.c.  of  neutral  96%  alcohol  on  a  A\ater- 
bath  at  70° — 80°  C,  then  cooled,  mixed  with 
150  c.c.  of  distilled  water  and  10  drops  of  toluene, 
and  allowed  to  stand  for  at  least  3  hoiu\s  at  the 
ordinary  temperature,  after  ■nhich  the  mash  is 
made  up  to  240  grms.  and  filtered,  and  the  filtrate 
titrated.  To  determine  the  total  acidity  of  ex- 
tracts of  barley  or  malt.  40  grms.  of  the  finely 
gi-ound  material  is  mashed  for  3  hours  at  53°  C. 
with  150  c.c.  of  water  and  0-5  c.c.  of  toluene,  then 
quickly  cooled,  made  up  to  240  grms.  and  filtered, 
and  the  filtrate  titrated. — J.  H.  L. 

Malt  :  Enzymes  of which  produce  puly peptides 

and  oinino-acids.  L.  Adler.  Z.  gcs.  Brauw.,  1015, 
38,  J  20— 131,  137—142,  146—149,  153—155. 

In  the  preparation  of  malt  worts  the  most  favour- 
able conditions  for  the  formation  of  proteolytic 
products  determinable  \>\  formalin-titration,  i.e., 
polypeptides,  amino-acids,  and  ammonia  (see  this 
J.,  1914,  367),  are  a  temperature  of  46°  C.  ancl  a 
concentration  of  hydrogen  ions  between  tlie  hmits 
j,n=4-3  and  50.  Even  in  mashes  in  which 
bacteria  are  not  allowed  to  develop,  small  quan- 


tities of  these  products  continue  to  l)e  formed 
after  24  hom's  ;  the  greater  part  is,  however, 
produced  within]  the  first  8  hours,  during  wMch 
tuue  the  acidity  increases  owing  to  the  production 
of  acid  phosj^hates  by  phosphatase.  Mashes 
wliich  are  allowed  to  acidit>'  spontaneously  (by 
bacterial  action)  at  46°  C.  only  attain  the 
optimum  concentration  of  hydrogen  ions  after 
about.  12  horns.  The  formation  of  amino-acids, 
and  still  more  that  of  polypeptides,  is  strongly 
retarded  by  hydroxyl  ions.  In  malt  extracts 
made  and  filtered  at  about  1°  C.  the  subsequent 
formation  of  amino-acids  relatively  to  that  of 
polypeptides  is  less  than  in  the  case  of  malt 
mashes  ;  the  author  concludes  that  the  production 
of  amino-acids  is  in  part  the  work  of  an  endo- 
enzyme. — J.  H.  Ij. 


Yeast  ;    Top-fermentation 


and  its  capacity  for 


decomposing    sugar     in     tjrewery    fennentatio)ts. 
P.  Schonfeld.    Woch.  Brau..  1915,  32,  167—169. 

The  different  races  of  top-fermentation  yeasts 
show  much  greater  dil'ferences  in  properties  than 
the  races  of  bottom-fermentation  yeasts.  AVliilst 
the  proportion  of  the  total  nitrogen  of  brewery 
worts  which  is  assimilated  under  practical  con- 
ditions in  bottom  fermentations  ranges  from 
12  to  18%  for  dark  beers  and  18  to  23%  for  pale 
beers,  the  total  I'ange  for  top  fermentaticDis  is 
about  20  to  42  %  (cp.  this  J..  1914,  658  ;  1915,  441 ). 
The  reproductive  powers  of  the  yeasts  show  corres- 
ponding differences.  Top-fermentation  yeasts  in 
general  possess  a  high  attenuating  power  ;  no 
Ijottom-fermentation  yeasts  could  produce  the 
degrees  of  attenuation  common  in  English  brewing. 
Yet  on  the  other  hand,  certain  races  of  toij-fer- 
mentation  yeasts,  employed  in  the  preparation 
I  if  the  least  attenuated  tiermau  l^eers  (Karanictbier, 
Matzbier),  sometimes  show  a  degree  of  apparent 
attenuation  more  than  10  °o  lower  than  that 
of  the  most  weakly  attenuated  bottom-fermenta- 
tion beer  (Munich).  The  yeasts  suitable  for 
this  purpose  are  the  floccident  ones  which  rise 
lapidly.  The  highly-attenuating,  strongly  repro- 
ductive yeasts  remain  longer  in  suspension.  The 
formation  of  yeast  head  at  an  early  stage  of 
fermentation  is  favoured  by  the  presence  of  a 
relatively  large  amount  of  readily  fermentable 
sugar  in  the  wort.  By  the  use  of  weakly- 
attenuating,  flocculent  top-fermentation  yeasts 
it  is  possible  so  to  conduct  the  fermentation  of 
worts  containing  sucrose,  that  a  large  proportion, 
and  in  some  cases  the  greater  part  of  the  sugar 
remains  untermented. — J.  H.  L. 

Yeast  enzymes  ;    Stability  of  some .     A.  Ban. 


Woch.    Brau.,    1915,    32,    141—143,    151—154, 
159—162.    (See  also  this  J.,  1915,  1025.) 

Pour  yeasts  of  the  Fi'ohberg  type  (three  of  them 
bottom-fermentation  yea.sts)  which  had  been 
kept  in  a  dry  state  for  5 — 18  years,  gave  positive 
results  when  tested  for  the  presence  of  invertase, 
maltase,  meUbiase  (only  in  the  bottom-fermentation 
yeasts),  emulsin,  amygdalase,  carboxylase,  lipase, 
and  endotryptase.  Tests  for  trehalase,  oxydase, 
zymase,  catalase,  reductase,  and  yeast  rennet 
gave  negative  results. — J.  H.  L. 

Fermentation  of  carbohydrates  by  living  and  dead 
yeast  cells.  H.  Eider.  Z.  GarungsphysioL, 
1914,  5,  1—4.  Z.  angew.  Chem.,  1915,  28, 
Ref.,  384. 

El^LER  and  KulUierg  observed  that  the  fermenta- 
tive activity  of  di'ied  yeast,  unlike  that  of  Buchner's 
pressed  juice,  was  diminished  bv  toluene  (this  J., 
1911,  973).  This  fact  is  now  'explained  by  the 
observation  that  yeast  which  had  lieen  dried  in 
vacuo  and  treated  with  alcohol  still  contained 
cells  which  appeai'ed  living  when  viewed  under 
the  microscope  and  tested  with  staining  solutions. 
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They  were  killed  by  toluene  in  the  same  way 
as  fresh  yeast  lint  were  finind  incapable  of 
repi-oiluetion.  The  author  designate.''  them 
■■  zyniatic  cells." — .T.  H.  Ij. 

Fcmientalion  ;       Accelenilioit     of by     certain 

materials.     K.   .MoufauR.     AUgeni.  Brauer-  und 
Hopfen-Zeit.,    lill.").    55,   tiO.)— 1!()7.      Z.   angew. 
Chem..   IDIT).   28,  Hef..  -.iM.      (.See  also  this  J., 
ini.J,  303.) 
Fkrmext.\ti(>n  is  accelerated  hy  dead  yeast  (toe. 
rit.)  and  hy  ordinary  dried  yeast,  and  also,  though 
to  a  smaller  extent,    hy   moist  wort  sludge,  hops, 
and    lupulin.     Constituents   of   wort  shidge   {e.g., 
phosphates  or  hop-resins)    may    perhaps    be    the 
real  accelerating  agents,   for  the  dead  yeast  em- 
ployed was  a  brewing  yeast.     It  is  suggested  that, 
the  so-called  nutrient  yeast  may  stimulate  certain. 
enzymie  processes  wit  hin  t  he  animal  I  lody. — J.  H.  L. 

[Breicitig.]  Changes  irliicli  occur  i)i  the  fermenting 
resscl,  storaqe  vat,  and  cask.  \.  R.  Ling.  J.  Inst. 
Brew..  lOiri,  21,  512—531. 
The  author  reviews  the  present  state  of  knowledge 
of  the  composition  of  brewery  worts,  the  nutrition 
and  metabolism  of  the  yea.st  cell,  and  1  he  influence 
of  ditTerent  yeasts  on  the  secondary  fermentation. 
Kmphasis  is  laid  on  the  essentially  anaerobic 
natui-e  of  fermentation,  though  aeration  appe.ars 
to  be  necessary  at  the  carlv  stages  of  multiplication 
(cp.  II.  T.  Biwvn.  this  .T..  "li)l  1,  1 103).  Fernienta- 
tions  as  conducted  in  tliis  country  may  be  divided 
into  two  phases  ;  in  the  first  the  yeast  lives  an 
aerobic  life  and  multiplies  rapidly.  The  second 
phase  ('•  cleansing  stage  ")  commences  when  the 
wort  has  attenuated  to  about  lialf-grAvity  ;  the 
yeast  continues  fermentation  under  anaerobic 
conditions,  gradually  ceases  to  produce  buds, 
and  brings  about  the  greater  part  of  those  ti'aiis- 
formations  of  nitrogenous  substances  on  which  the 
character  of  the  beer  largely  depends.  The 
dropping  systom  of  fermentation  tends  to  produce 
beers  deficient  in  palate-fidness  and  character, 
possibly  because  it  provides  opportunity  for 
aeration  during  the  second  phase  of  fermentation 
and  al.so  removes  from  the  wort  insoluble  nitro- 
genous matters  which  the  yeast  enzymes  might 
transform  into  soluble  substances  of  value  to  the 
beer.  The  use  of  copper  finings  (Irish  moss  or 
tannin)  sometimes  gives  rise  to  poor  yeast  crops 
and  defective  character  in  beers,  probably  in 
consequence  of  removal  of  nitrogenous  matters. 
The  conclusions  of  Clausscn  (this  .1..  lilOJ.  721) 
as  to  the  part  played  by  torulaJ  in  se<iindary 
fermentation  are  confirmed  by  the  author,  who 
isolated  from  a  deposit  in  bottled  Burton  ale  a 
torula  which,  when  seeded  into  new  beers  or 
added  in  small  quantities  to  pitdiing  yeast, 
brought  the  beers  iido  condition  und  produced  a 
"  stocky  "  fiavour  in  the  course  of  a  l'''W  weeks. 
Some  particulars  are  given  relating  to  another 
organism,  found  frequently  in  depo.sits  of  bottled 
ales  to  wliich  it  imparts  a  llavour  s\iggestive  of 
toasted  bread  and  an  unpleasant  bitterness. 
Under  certain  circumstances  it  gives  rise  to  stench 
in  bottled  beers  and  "  fret  "  (excessive  comlition) 
in  ales,  and  it  is  provisionally  designated 
Sacckaromyccs  fc'tidiis  11.  having  many  characters 
in  common  with  the  .S.  fa'tidus  I  described  by 
Frew  and  .Morris  (tliis  J.,  1898.  501,  995).  The 
cells  are  pointed  at  one  end.  and  as  isolated  from 
beer  deposits  they  are  quite  discrete,  but  as  a  rule 
each  contains  a  single  large  vacuole.  They  arc 
generally  .somewhat  smalkr  than  .S.  ccrevisicc, 
but  this  depends  on  the  conditions  of  culture  ; 
in  wort  a  number  of  long  elliptical  cells  frequently 
appear.  Sporulation  tests  indicated  greater 
similarity  to  A".  cerevisicE  than  to  any  of  the  well- 
known  wild  yeasts,  and  it  is  suggested  that  the 
organism  may  be  a  degenerate  form  of  this  yeast. 

—J.  H.  L. 


W 


Degree  of  aciditi/  of . 

Elektrochem..  1915,  21,  80- 


T.   Paul. 
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Tmo  degree  of  acidity  of  .-i  wine  is  defined  as  the 
concentration  of  hyilrogen  ions  ex))ressed  in  mgi-n^s. 
pel'  litre  ;  it  is  a  far  more  acciu'nte  measure  of  the 
acid  character  (flavour)  of  a  wine  than  is  the 
content  of  acids  delernnned  by  titration.  Deter- 
mination of  the  degree  of  acidity  by  the  decom- 
position of  estei's  and  liy  the  inversion  of  sucrose 
gave  concordant  results,  but  the  second  method  is 
preferred  as,  if  carried  out  at  70°  C,  it  oiUy 
occupies  about  3  horn's.  Application  of  this 
method  to  79  German  wines  led  to  the  following 
conclusions,  all  of  which  are  in  conformity  with  the 
known  laws  governing  the  influence  of  concentra- 
tion and  salts  on  the  electrolytic  dissociation  of 
«eak  acids.  The  (content  of  acids  is  no  measure  of 
the  degree  of  acidity  of  a  wine  ;  the  ratio  between 
the  two  values  varies  w  ich^ly  in  different  cases.  In 
general,  wines  rich  in  salts  have  a  low  degree  of 
acidity.  Dilution  alTects  the  degree  of  acidity 
far  less  than  it  does  the  acid-content  determined 
by  titration  ;  the  latter  is  hiversely  proportional 
to  the  dilution,  but  the  former  is  only  reduced  to 
about  §  of  its  original  value  by  ten-fold  dilution. 
In  one  case  dilution  of  a  wine  with  an  equal 
volume  of  water  increased  the  degree  of  acidity 
sliglitly.  doubtless  owing  to  increased  dissociation 
of  the  aiids  in  consequence  of  the  lowered  concen- 
tration of  salts.  Similar  resiUts  were  obtained  with 
artificial  solutions  of  acetic  and  tartaric  acids 
containing  salts  of-  these  acids.  The  separation 
of  acid  potassium  tartrate  increases  the  degree  of 
acidit)-  of  wines  though  it  duninishes  their  content 
of  acids  as  determined  by  titration." — J.  H.  L. 

Lactic  acid;  Manufacture  of  technical  — —  {so- 
called  "  leather  "  lactic  acid)  by  fermentation.  W. 
Hoffmann.     Chem.-Zeit.,  1915,  39,  525—520. 

Ferimentation  lactic  acid  is  mostly  employed 
in  the  tanning  and  dyeing  industries  ;  it  miLst  be 
tree  from  sidphuric  acid  and  iron.  Some  pure  form 
of  saccharine  material  should  be  employed, 
together  with  nitrogenous  and  saline  nutrients, 
preferably  of  organic  origin.  The  most  usual 
material  is  potato  starch  saccharified  by  nialt,  the 
mash  being  composed  of  1200  kUos.  of  80%  starch 
and  125  of  distillery  malt.  The  mashing  vessels 
are  of  iron,  10,000  litres  in  capacity,  fitted  with 
heating  and  cooling  coils  and  mechanical  stirrers. 
The  vessel  is  halt-filled  with  water  heated  to  45"  C. 
and  one-sixth  of  the  charge  of  malt  is  stirred  in. 
The  starch  Is  then  added  and  the  mash  heated  to 
70"  ('.  in  30  mins.  It  is  next  cooled  to  50°  C.  and  the 
main  portion  of  the  malt  (grist  or  crushed  green 
malt)  added  ;  saccharification  is  tonducted  for  4 
hours  at  55  — oO""  C.  \\  ith  continuous  stirring.  Tlie 
temperature  is  raised  to  80"  C.  and  the  hot  mash, 
at  a  volume  of  about  0000  litres,  containing 
10 — 11°^  of  maltose,  is  distributed  lietween  two 
fermentation  vats.  The  most  suitable  ferment  is 
B.  Dctbrilchi.  selected  from  wort  spontaneously 
acidified  at  40"— 45"  C.  and  propagated  according 
to  the  principles  of  jjure  cultivation  at  50"  C. 
The  last  cultiu'e  is  developed  for  4  days  in  the 
same  10  °o  maltose  «ort"under  the  same  conditions 
as  the  main  fermentation.  The  fermentation  tuns 
are  of  wood  or  iron,  well  ui.sidated  and  not  more 
than  2  m.  in  height .  In  each  tun  is  placed  225  kilos, 
of  finest  levigated  chalk,  which  is  "  pasteurised  " 
by  the  hot  mash  :  the  concentration  of  the  liquid 
is"  adjusted  to  10%  of  maltose  by  cold  water.  The 
temperature  is  reduced  to  50"  C.  and  falls  to  48°  C. 
on  the  introduction  of  the  ferment-culture.  Visible 
leaction  starts  after  6 — 8  hours  and  alarm  thermo- 
meters are  so  arranged  that  the  temperature  can 
be  kept  between  17"  and  50°  C.  The  mash  is  stirred 
for  15  mins.  every  2  hours.  Tests  are  made  at  inter- 
vals to  make  sure  that  sufficient  chalk  is  present, 
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as  an  aciflity  of  0-75%  of  lactic  acid  will  stop  the 
fermentation.  Tlie  rislc  of  foreign  infection 
increases  with  the  time  of  fermentation  ;  this 
must  be  conrhicted  quickly  so  as  to  be  complete  in 
fi — 8  days  :  the  resiiliial  maltose  should  not  exceed 
2  grms.  per  litre.  When  tests  indicate  that  the 
mash  is  ready,  slaked  lime  is  added  till  the  solution 
is  faintly  alkaline,  and  the  precipitate  allowed 
to  settle.  Tlie  clarified  liquid  is  run  off  and  the 
precipitate  drained  in  presses.  The  decomposition 
of  the  calcium  lactate  is  effected  in  wooden  or  lead- 
coated  iron  chests  W'ith  pure  sxilphm-ic  acid,  and 
tlie  liquid  filtered  in  presses,  all  contact  with  iron 
surfaces  being  avoided.  The  solution,  containing 
8 — 10%  of  lactic  acid,  is  decolorised  with  charcoal 
and  evaporated  in  vacuum  pans  of  lironze  or 
of  iron  coated  with  lead.  The  time  of  lioiling  must 
lie  curtailed  as  much  as  possible  to  avoid  formation 
of  anhydride  and  a  vacmmi  of  680  mm.  at  55°  C. 
maintained.  The  acid  is  prepared  in  two  strengtlis  : 
50°.o  by  weight  (sp.gr.  114),  a  colourless  mobile 
liquid,  and  80%  (sp.gr.  1-20),  a  darker,  thicker 
product.  The  final  operation  is  the  removal  of 
iron  by  sturing  the  quickly  cooled  liquor  from 
the  vaciuim  p.ans  in  wooden  chests  for  several  days 
with  the  addition  of  a  little  potassium  ferrocyanide  ; 
calcium  sulphate  and  dextriiLS  also  separate. 
The  acid  is  warmed  slightly,  passed  through 
filter- presses  under  air  pressure,  and  stored  in 
tuns,  while  the  residues,  containing  about  40% 
lactic  acid,  are  returned  to  the  decomposing  vessels. 

— .t;  f.  b. 

Distilleries ;      Use    of    raw    [beet]    sugar    in . 

K.  Windisch.  Z.  Spiritusind.,  1915,  38,  121, 
129.  Z.  angew.  Chem.,  1915,  28,  Hef.,  386. 
(See  also  Reinke,  this  J.,  1915,  442.) 

The  sugar  is  dissolved  at  75°  0.  to  destroy  organ- 
isms, and  the  mash  is  acidified  with  1 — 1-5  c.c. 
of  concentrated  sulphuric  acid,  free  from  arsenic, 
per  kilo,  of  sugar.  The  mash  should  contain  not. 
more  than  17  "„  or  preferably  16%  of  extract 
immediately  after  jiitching.  When  sugar  alone 
is  used,  ammonium  chloride,  added  at  the  rate  of 
20 — 60  grms.  per  100  litres  of  mash,  forms  a  very 
convenient  source  of  nitrogen  for  the  yeast,  but 
it  is  doubtful  whether  it  permits  the  same  yeast 
to  be  used  repeatedly.  The  mash  when  pitched 
should  be  so  warm  that  the  maximum  temperature 
of  30°  C.  is  rapidly  attained,  and  this  temperature 
should  be  maintained  throughout  the  greater 
part  of  the  fermentation. — J.  H.  L. 


[Distiller!/]   fermentation;     Complete - 


of  fairly 
roneentrated  solutions  of  raw  [beef]  sugar  by 
addition  of  mineral  salts  -without  other  vegetable 
nutriment  for  the  yeast.  C.  Nagel.  Z.  Spiritusind., 
1915,  38,  122.  Z.  angew.  Chem.,  1915.  28, 
Rcf..  387. 

Solutions  containing  about  16%  of  raw  sugar 
("  fir.st  products  ")  were  successfviUy  fermented 
after  addition  of  0-9  kilo,  of  ammonium  sulphate, 
9-3  kilo,  of  ammonium  phosphate.  0(i  kilo,  of 
potassium  sulphate.  0-4  kilo,  of  crystallised 
magnesium  sulphate,  and  0-3  kilo,  of  burnt  gyjj.sum 
per  1000  litres  of  solution  ;  58-44  litres  of  pure 
alcohol  and  7-81  kilos,  of  pressed  yeast  were 
obtained  per  100  kilos,  of  raw  sugar. — J,  H.  L. 

Activity  of  other  enzymes  present  in  cmtilsin  during 
the  bioeliemieal  synthesis  of  glueosides  of  alcohols 
liy  p-glucosidase.  Bourquelot  and  Autiry.  See  XX. 

Patents. 

Wort  ;    Method  of  and  apparatus  for  hop])lng  and 

boiling .      H.   J.   Worssam,   London.      Eng. 

Pat.  820.  .Tan.   18,   1915. 

The   wort   is    boiled    in   a   closed    copper   having 
suitable     pipe     connections     with       a.       hop-back 


situated  above  it,  in  which  the  hops  are  extracted 
at  atmospheric  pressure  by  cu'culation  of  boiling 
wort    from    the    copper.     The    two    vessels    com- 
municate by  a  wide  vertical  pipe  extending  from 
below  the  level  of  the  wort  in  the  copper  to  the 
I   upper    part    of    the    hop-back.     Boiling    wort    is 
]   forced  into  the  hop-back  by  the  pressure  of  steam 
I   in   the    copper,    and   after   draining   through   the 
hops  it  flows  back  into  the  copper  through  a  second 
j   pipe,  which   is   preferably   provided   with   a   non- 
I   return    valve.     The    liop-back    has    a    perforated 
false    bottom   to    retain    the    hops  ;     it   is    either 
<ipen  to  the  an-  or  provided  with  a  steam  vent 
so  that  the  hops  are  extracted  at  a  temperature 
of  about  100°  C.,  though  the  wort  in  the  copper 
may  be  at  a  higher  temperature. — J.  H.  L. 

Yeast  ;     Apparatus   for    handling,   skimming,   and 

pressing .      W.   Scott.   Birmingham.      Eng. 

Pat.  4637  of  1915  ;  date  of  appL.  Dec.  9,  1914. 
Addition  to  Eng.  Pat.  21.925  of  1913  (this  .T.. 
1914,  978). 

Pressed  yeast  obtained  as  described  in  the 
principal  patent  is  washed  with  cold  water,  either 
in  the  filter-press  or  after  removal  therefrom, 
in  order  to  remove  soluble  fermentalile  matters 
and  avoid  subsequent  deterioration  arising  from 
liacterial  or  other  action. — J.  H.  L. 

Beverages;    Manufacture  of  stone  ginger-heer  and 

other    non-info.ricatinr/    fermented .       A.    E. 

Taylor,  Manchester.  Eng.  Pat.  6552,  INIay  1,  1915. 

Lactose  is  added  at  any  stage  of  manufacture 

of  the  beverages,  preferably  at  the  rate  of  4 — 10 

grains  per  fluid  oz. — J.  H.  L. 

[Brewing  ;]    Manufacture  of  Burton  salts   [for  use 

in ].      R.    Wahl,    Chicago,    111.      U.S.    Pat. 

1,156.448.  Oct.  12.  1915.  Date  of  appl.,  June  13. 
1914.     Renewed  Apr.   12,   1915. 

A  product  consisting  mainly  of  calcium  sulphate 
and  sodium  chloride  is  made  liy  mixing  calcium 
chloride  with  fused  Glauber's  salt.  The  resulting 
liquor  may  be  separated  from  the  product.  Mag- 
nesium sulphate  may  also  form  one  of  the  con- 
stituents.—J.  H.  L. 


Spirit  ;    Process  for  rectifying in  periodically 

ivorking  apparatus.      V.   Schiller.   Riga.   Russia. 
Eng.  Pat.  16,47  4,  July  10.  1914. 

Separ.\te  rectification  of  fore-shots  and  faints  is 
avoided  by  introducing  them  into  the  column  at 
suitable  stages  during  the  rectification  of  the  next 
charge  of  crude  spirit.  There  are  thus  obtained 
at  each  distillation,  "  ethers,"  first  and  second 
fore-shots,  rectified  spirit,  first  and  second  faints, 
and  fusel  oil  ;  the  "  ethers,"  rectified  spirit,  and 
fusel  oil  are  not  further  treated.  Two  main 
methods  of  working  are  described  in  detail.  With 
crude  spirit  of  low  aldehyde-content,  the  charge 
is  introduced  directly  into  the  still  and  the  fore- 
shots  and  faints  from  the  preceding  distillation 
are  led  into  the  column  at  the  commencement  and 
near  the  end  of  the  distillation  process  respectively. 
With  crude  spirit  containing  high  proportions  of 
aldehyde,  the  amount  of  water  necessary  for 
<liluting  the  charge  is  first  raised  to  boiling  in  the 
still  and  then  the  crude  spirit  (previously  heated) 
is  introduced  into  the  column,  where  it  loses  the 
greater  part  of  its  lower  boiling  constituents 
before  it  reaches  the  still  ;  the  fore-shots  and 
faints  from  the  preceding  distillation  are  after- 
wards led  into  the  column.  The  advantages 
claimed  for  the  process  are  saving  of  time,  steam, 
and  material,  and  suppression  of  carbon  filtration. 

—J.  H.  L. 
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Spirit  ;     Demiluriiuj by    nudiia    of    iwlrolmm. 

E.    Simonsoii,    Ski)ii>n,    Nonvnv.        (Jer.     Pat. 

285.1i)0.  Auk-   17.   U(13. 
.SpiiiiT   is   trt-atfd    with   a   siniill    qimntity   of   the 
(listillato   (il)taiiii'il    fiinii    rnidi'    ni'lrolciiDi    1)pIow 
300°C.— .r.  II.  L. 

Bacteria  and  nimiliir  tiiirro-drf/diiisiiis  :   Priixiralion 

of  dry  riilliirrx  of .     I{.   Maikiis.     (ior.  Pat. 

283.8H2,   .Mar.  S.   ini:!. 

DuY  cultuivs  of  liactoria  and  similar  micro- 
organisni.s  arc  prepared  by  luixiiiK  pure  cultures 
with  sterilised,  pure,  aiiiorphims  silicic  acid. — A.  8. 


XIX.A.     FOODS. 

Calaliise  reaction  of  milk.  H.  R.  Tavlor.  .T.  Rov. 
Soc.  New  .South  Wales,  1!)14,  48,  319—332. 
J.  Chem.  .Soc,  liU.-j.  108,  i..  !)20--i)21. 

The  catalysis  of  hych'oprcn  ))croxide  hy  the  catalase 
of  milk,  is  a  reaciion  of  the  first  order,  but  the 
velocity  constants  vary  very  greatly  with  samples 


for  aUlioui,'li  these  sul)stances  decrease  the  activity 
of  the  enzyme  (decrease  in  A'),  yet  they  increase 
its  stability  (decrease  in  A'^,  the  rate  of  inact.iva- 
tion).  and  hence  more  hydrof;en  peroxide  is 
actually  decomposed  with  increasing  concentra- 
tions of  cyanide.  The  cITcct  in  these  directions 
of  hydroijon  cyanide  wa-s  about  ten  times  as  givat 
as  that  of  the  equivalent  amount  of  potassium 
cyanide.  The  catalase  of  milk  appeal's  to  bo 
analogous  to  that  obtained  fi'om  the  blood. 

Fcedin'i    Muffs ;     Characler     of    the     wdlcr-soliible 

iiitrorfcii  of  some  common .     K.  B.  Hai-t  and 

W.  11.  Bentley.  J.  Biol.  Chem..  1  !)!.->,  22,177—483. 

The  plant  materials  examined  when  harvested 
green  were  dried  at  37^ — 40°  C,  and  then  allowed 
to  stand  a  number  of  days  to  become  air  dried. 
The  aqueous  extract  was  made  by  extracting 
25  gru^s.  of  the  material  with  successive  small 
portions  of  hot  water  and  filtering  the  extracts 
through  linen  ;  when  nearly  iiOO  c.c.  of  filtrate 
had  been  obtained,  it  was  acidified  with  acetic 
acid,  boiled,  filtered,  and  tlie  filtrate  diluted  to 
500  c.c.  This  solution  was  used  for  the  analysts. 
The  results  obtained  were  : — 


Total 
nitrogen. 


As  percentages  of  total  nitrogen. 


Water- 
soluble 
nitrogen. 


Ammonia 
nitrogen. 


Acid-amide 
nitrogen. 


Amino-acid 
nitrogen. 


"  Rest-" 
nitrogen. 


.\lfalfa  (in  blossom)      

Red  clover  (in  blossom)      

Sweet  cloviT  (before  flowering). 

Rape  (young,  1  ft.  higti)    

Maize  ( 1  ft.  Iiigh)     

Peas  (in  Hower)     

<  )ats  (not  (lowered) 

*>ats  (millv  stage)      

Barley  (?nilk  stage) 

June  grass  (in  tlower)     

Timothy  (headed  green) 

Sugar  beet  (tuber  only) 

Rape  (autumn  growth)    

Cabbage  (small  head) 

Clover  hay  (mature)     

.\lfalfa  hay  (mature)    


3-70 
4-53 
411 
4-51 
3-78 
3-26 
2-81 
1-28 
1-35 
1-73 
1-48 
0-87 
4-44 
3-28 
2-5S 
2-28 


/o 

27-9 
18-2 
33-3 
360 
34-6 
360 
36-8 
45-3 
24-4 
16-3 
25-9 
49-5 
29-2 
34-3 
9-3 
23-5 


/o 
0-87 
0-35 
109 
2-30 
0o2 
0-48 
0o4 
0-78 
0-58 
1-50 
0-26 
Trace 
1-47 
1-2 
None 
None 


1-74 

0-35 

6-81 

4-52 

2-64 

212 

2-26 

1-72 

1-80 

1-28 

1-34 

None 

4-22 

8-3 

None 

7-3 


% 
17-7 

9-9 
160 
14-7 
17-9 
23-4 
20-7 
25-2 
185 
11-4 
17-1 
18-3 
10-3 
130 

4-2 
10-0 


/o 

7-6 

7-6 

9-4 

14-5 

13-6 

100 

13-3 

17-6 

5-5 

21 

7-2 

31-2 

13-2 

11-3 

51 

6-2 


of  milk  of  different  ages,  A'  having  a  maximum 
value  when  the  milk  is  about  twenty-two  hours 
old.  The  initial  increase  is  probably  due  to  the 
production  of  catalase  in  the  milk  by  bacteria 
derived  from  the  udder  or  from  the  air,  and  the 
subsequent  decrease  to  the  inbibitive  action  of 
la<tic  acid.  A  catalase  solution  prepared  from 
milk  by  precipitating  the  caseinogen  with  acetic 
acid,  and  the  enzyme  by  adding  alcohol  to  the 
filtered  solution,  and  subsequently  treating  it  with 
water  in  the  presence  of  chloroform,  readily  de- 
composed hydrogen  peroxide,  atid  the  rate  of 
decomposition  was  proportional  to  the  concen- 
tration of  the  enzjnue.  The  reaction  was  not  a 
typical  first-order  reaction,  as  increase  in  the 
concentration  of  the  hydrogen  peroxide  caused  a 
decrease  in  the  value  of  A,  showing  tliat  it  has  an 
inhibiting  influence  on  the  action  of  the  enzyme. 
The  value  of  the  temperature-coellicient  for  the 
range  C — 15  C.  is  147.  a  figure  which  agrees  with 
that  found  by  Senter  for  blood  catalase.  The 
optimum  temperature  is  about  25  C.  Experi- 
ments on  the  etTect  of  increase  of  temperature  and 
increase  in  concentration  of  hydrogen  peroxide 
showed  that  the  rate  of  inactivation  of  catalase 
is  two  and  a-half  times  as  fast  at  15"  C'.,  and  two 
hundred  times  as  fast  at  50%  as  it  Ls  at  0'  C. 
The  eft'ect  of  potassium  cyanide  and  hydrogen 
cyanide  on  a  dialysed  solution  of  milk  catalase  is 
quite   different    from   that   of   hydrogen  peroxide, 


By  "  rest  "-nitrogen  Ls  meant  the  nitrogen 
constituting  the  dillerence  between  the  total 
water-soluble  nitrogen  and  the  sum  of  the  other 
nitrogen  fractions.  In  the  case  of  rape  and  oats, 
the  "  rest  "-nitrogen  contained  from  30  to  40% 
of  peptide  nitrogen.  The  ammonia-nitrogen  was 
determined  by  the  Folin  aeration  method  in  the 
presence  of  magnesium  oxide  (see  Denis,  this  J., 
1910,  1470)  ;  acid-amide  nitrogen  by  hydrolysis 
with  hydroi'hloric  acid  and  subsequent  separation 
of  the  ammonia  by  the  aeration  method,  the 
result  giving  the  anmionia  derived  from  the  amides 
together  with  that  present  as  such  ;  amino-acid 
nitrogen  by  Van  .Slvke's  nitrous  acid  method 
(this  J..  1911,  771).— W.  P.  S. 

Mace;  Consliluents  of .     A.  Tschu'ch  and  H. 

Schklowskv.  Arch.  Pharm.,  1915,  253,  102 — 
109.  J.  Chem.  Soc,  1915,  108,  i.,  9,(0 — 931. 
(Sec  also  Power  and  Sal  way ,  t  his  J. ,  1 908,89, 1 1 19. ) 

FiXEl.Y  powdered  mace  was  exhausted  liy  light 
petroleum,  alcohol,  chloroform,  and.  finally,  water. 
The  brown  oil  contained  in  the  first  extract  gave 
a  large  deposit  of  crystals  on  cooling.  These  were 
obtained,  after  forty  to  fifty  crystallisations  from 
alcohol,  in  colourless  leaflets,  m.pt.  70°  C.  The 
compound  was  recovered  unchanged  after  boiling 
with  potassium  hydroxide,  and  was  found  to  be  an 
acid  of  the  oleic  acid  series.  It  is  designated 
macilenic   acid,    has    the   formula    Cj^HooOj,    the 


utji; 
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iodine  value  11103,  and  forms  well-defined  silver, 
barium,  and  potassiiun  salts.  The  remaining  oil 
was  mixed  with  a  little  potassium  hydroxide  and 
submitted  to  steam  distillation  for  a  week.  The 
residual  liquid  consisted  of  two  layers,  the  sviper- 
natant  one  containing  a  small  amount  of  the 
potassium  salt  of  (?)  myiistic  acid.  Special  search 
was  made  for  glycerol,  but  none  could  be  found. 
The  authors  lielieve  that  mace  does  not  contain 
a  true  fat.  When  distilled  under  reduced  pressure, 
the  oU.  freed  from  macUenic  acid,  gar\'e  a  fraction, 
b.pt.  280' — 290'  C,  which  solidified  on  cooling, 
and  crystallised  in  pearly  scales,  m.pt.  68°  C. 
This  is  a  saturated  acid  of  the  lanopaknitic  series, 
designated  macilolic  acid.  It  has  the  formula 
CjoH.joOj,  and  forms  a  silver  salt.  The  alcoholic 
extract  contamed  much  colouring  matter,  waxes, 
and  a  colourless  substance,  m.pt.  76' — 77°  C. 
The  chloroform  extract  contained  a  phytosterol, 
m.pt.  131°  C,  insoluble  in  alcohol,  and  a  fairly 
piu'e  colouring  matter  with  deep  reddish-yellow 
colour.  The  aqueous  extracts  were  still  yellow, 
and  contained  an  amylodextrin  of  the  formula, 
6CcH,(,0„2H20. 

Patents. 
Beverage    exlracts ;     Manufacture    of  - 


Coagulant  for  milk;    Preparation  of  a- 


[from 


phosphate,  and  mixed  with  whole  or  skimmed 
milk.— A.  S. 

Coffee  beans:    Process  and  apparatus  for  roastinf/. 

especially  for  roastini/ .     F.  Lehnhoft'-Wyld 

and  E.  Passburg.  Ger.  Pat.  285,072.  Aug.ll,19'l2. 

EOASTING  is  effected  in  a  horizontal  cylinder 
heated  externally,  into  wluch  superheated  steam 
is  introduced  under  diminished  pressure.  The 
cyUnder  is  mounted  so  that  it  can  be  rotated 
and  is  provided  with  an  axial  inlet  for  .superheated 
steam  and  with  a  trough  passing  through  one  end 
and  extending  partly  through  the  cyfinder  in 
the  centre.  Outside  the  cyUnder  the  trough  is 
connected  with  a  pipe,  which  in  turn  is  connected 
with  an  outlet  for  the  roasted  material  and  with  a 
condenser  and  air  pump.  During  the  roasting 
the  trough  is  inverted,  but  subsequently  it  is 
turned  through  180°  and  the  roasted  material 
removed  by  means  of  a  screw  conveyor  rotating 
in  the  trougli  and  the  pipe  connected  therewith. 
The  cylinder  may  be  provided  with  an  inner 
perforated  casing,  and  the  superheated  steam 
admitted  to  the  annular  space  between  this  and 
the  wall  of  the  cvlinder. — A.  S. 


.T.    L.   I 

Kelfogg,  Battle  Creek,  Mich.,  U.S.A.     Eng.  Pat. 
2472,  Feb.  16,  1915. 

A  STARCHY  material  such  as  cereal  flour  is  mixed 
with  a  diastatic  material  such  as  malt,  made  into 
a  dough,  moulded  into  loaves,  and  heated  at  140° — 
160°  F.  (60° — 70°  C.)  for  2  lu-s.  The  loaves  are 
then  dried,  sliced,  coarsely  ground,  and  roasted 
until  the  maltose  formed  during  heating  is  cara- 
mehsed.  Tlie  material  is  then  extracted  with 
warm  water,  and  the  extract  is  concentrated  in  a  | 
vacuum  and  forced  thiough  a  spray  nozzle.  The 
spray  produced  is  dried  by  an  air  blast  at  150° — 
250°  F.  (66° — 120°  C),  tlii-own  against  a  b.-^ffle 
plate,  and  collected  as  a  homogeneous  powder. 
The  soluble  extract  may  also  be  prepared  by 
starting  -with  a  mixture  of  roasted  wheat,  i 
roastecl  bran,  and  molasses,  which  is  extracted  in 
a  percolator  with  water  at  50° — 60°  C. — J.  H.  J. 

Milk  and  cream  ;  Process  of  manufacturing  churned  I 

products  [butter]  from .    C.  E.  Gray,  Eureka, 

Cal.  U.S.  Pat.  1,155,055,  Sept.  28,  1915.  Date 
of  appl.,  Dec.  31,  1912. 
Butter  is  prepared  by  heating  and  agitating  milk 
and  cream  under  reduced  pressure  to  remove  free 
oxygen,  and  then  cooling  and  churning  the  material 
in  absence  of  oxygen.  After  the  heating  the 
material  may  be  pasteurised  and  diluted  to  com- 
pensate for  the  amount  of  liquid  volatilised. 

—J.  H.  L. 


yogliurl  bacteria].      M.    Piorkowski.      Ger.   Pat. 
285,226,  Jan.  12,  1913. 

The  coagulant  contains  as  essential  constituents 
the  products  of  the  vital  activity  of  yoghurt 
bacteria.  It  is  prepared  by  cultivating  the 
bacteria  for  several  weeks  on  a  suitable  nutrient 
medium,  shaking  the  warm  culture  with  a  small 
quantity  of  hydrogen  peroxide,  twice  in  succession, 
and  then  separating  the  liquid  from  the  bacteria, 
preferably  by  centrifuging.  In  an  alternative 
process,  the  active  substances  are  precipitated 
by  adding  ferric  chloride  to  the  bacteria  culture 
suspended  in  physiological  salt  soljition,  and  the 
))recipitate   subsequently   decomposed. — A.  S. 

Milk  containing  iron  and  glycerophosphate  ;    Pre- 
paration of .   G.  Honsch.    Ger.  Pat.  285,725, 

Dec.  5,  1913. 

Seemmed  milk  is  heated  with  iron  glycerophos- 
phate, filtered,   neutralised  with  sodium  glycero- 


Jam  ;    Preparation  of  a   substitute  for 


F. 


Sauer.    Ger.  Pat.  285,152,  Sept.  1,  1912. 

A  mxTURE  of  malt,  potatoes,  and  vegetable 
albumin,  especially  malt  albumin,  is  saccharified 
and  then  subjected  to  lactic  acid  fermentation, 
and  evaporated.  Insoluble  proteins  which  are 
precipitated  are  separated  from  the  wort,  partially 
converted  into  albumoses  by  means  of  glycero- 
phosphoric  acid  or  an  acid  glycerophosphate, 
the  acid  neutralised,  and  the  product  mixed  again 
mth  the  wort. — A.  S. 

Coffee  suhstUutes  ;    Method  of  manufacturing  - 


J.    H.    Kellogg.    Battle    Creek,    iMich.,    U.S.A. 
Eng.  Pat.  495.  Jan.  12,  1915. 

See  U.S.  Pat.  1,133,037  of  1915  ;  this  J.,  1915,507. 

Method     of     manufacturing     radioactive     mineral- 
water  salts.     Eng.  Pat.  6671.     See  VII. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Lime-sulphur  solutions  ;    Comparison  of  the  iodine 
titration  and  zinc  chloride  methods  for  the  analysis 

of .  R.  C.  Boark.  J.  Assoc.  Off.  Agric.  Chem.. 

1915,  1,  76—93. 

Lime-sulphur  solution  is  a  complex  mixture 
containing  calcium  tetra-  and  pentasulphides, 
thiosulphate,  sulpliite,  sulphate,  bisulphide,  and 
trisulphide  (probably),  small  amounts  of  hydrogen 
sulphide  and  calcium  hydrosulphide.  traces  of 
free  calcium  hydroxide,  and  appreciable  quantities 
of  oxysulphide  compounds  of  variable  composition. 
In  the  zinc  chloride  method  (see  Haywood,  this  J., 
1914,  99)  for  determining  the  various  forms  of 
sidphur  present,  all  compounds  that  can  interfere 
with  the  titration  of  the  thiosulphate  sulphur 
(excepting  traces  of  sulphite)  are  precipitated  liy 
the  addition  of  ammoniacal  zinc  chloride  solution, 
or  are  rendered  inert  Ijy  neutralising  the  filtrate 
with  hydrochloric  acid.  In  the  iodine  titration 
metliod  such  compounds  appreciably  affect  the 
results  obtained  in  the  determination,  particularly 
the  result  for  thiosulphate  sulphur.  The  quantity 
of  calcium  oxide  calculated  from  the  results 
obtained  liy  either  of  the  above  methods  does  not 
agree  with  that  found  by  actual  determination  ; 
the  discrepancy  is  probably  due  largely  to  the 
presence  of  the  oxysulphide  compounds  noted 
above.— W.  P.  S. 
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Linie-sulphur  aohUion  ;    Method  for  the  analysis  of 

.  8.  D.  Avorilt.   J.  .Vssoc.  Off.  Agric.  Chem., 

1015,  1,  9.->— 90. 

Tin-;  sulphur  prcoipitatoil  wlu-ii  the  limo-sulpliur 
sijhitioM  is  titi'utt'cl  with  iodine  is  colK'cti'd  and 
weighed  :  its  wei^lit  Rives  the  qvumtily  of  sulphide- 
sulphur  present.  Tlie  ttltriile  is  iiciditied  with 
hydrochloric  acid,  treated  with  barium  diloride, 
and  the  turliiility  produced  compared  with  that 
oljtained  with  a  standard  sulphati?  solution. 
Sulpliite-  and  sulphate-sulphvu-  are  tluis  deter- 
nuned  together.  Tlie  results  obtained  by  thLs 
method  for  total  sulphur,  i.e.,  the  sum  of  the 
sulphidi!-.  thiosulphate-,  and  sulphate-sulphur, 
agree  within  015%  of  the  amount  of  total  sulphur 
determined  ilirectly. — VV.  1*.  S. 

PATEas'TS. 

IIViMr;    Purifiralioii,  clarification,  and  sterilisation 

of .      W.    E.    Evans,    London.     Eng.   Vats. 

19,722,  Sept.  12,  1911.  and  1109,  .Tan.  29,  1915. 

Tire  water  is  treated  with  sodium  or  magnesium 
hypochlorite  in  the  proportion  of  0-5 — (i  parts  of 
.available  chlorine  per  million  ;  contact  is  main- 
tained for  J — 1  hour.  Any  trace  of  chlorine 
remaining  i-;  removed  by  adding  5  parts  of  ferrous 
-sulphate  for  each  part  of  available  chlorine  and 
filtering  the  water  through  permutite  or  other 
base-exchanging  material  containing  manganese. 
.\  thiosulphate,  bisulphite,  or  sulphite  may  be  used 
along  «ith  the  ferrous  .-ulphate  to  lessen  the  amount 
of  iron  required.  In  the  case  of  highly  impure 
xvaters,  a  precipitating  reagent,  such  as  alumina- 
ferric  or  alum,  mav  be  used  before  or  after  chlorina- 
tion.— .1.  H.  .r. 


Tanks  ;     Water  or   .irptic  ■ 


R.   H.    Annison, 
London.      Eng.    I'at.    20,ti04,    Oct.    6,    1914. 

A  SHELL  is  formed  by  driving  .sheet  piling  into  the 
ground,  and  the  interior  excavated  and  brjwed. 
-V  floor  of  cement  and  roof  of  reinforced  concrete  are 
provided,  the  walls  are  surfaced  with  cement  or 
concrete,  and  cement  grouting  Is  forced  between 
the  shell   and   the  soil.— W.  F.  F. 

Refuse  ;  Furnacen  for  rediicin;/  ami  sterilising 
town  — — .  H.  J.  Pocock.  London.  Eng.  Pat. 
5200,  Apr.  0.  1915. 

The  material  is  fed  by  a  vertical  slioot  into  a 
furnace,  the  lower  end  of  whicli  opens  over  a 
plumbago  crucible,  insvilated  by  asbestos,  the 
sides  of  wlii<-li  have  the  sh.ipe  of  a  parabolic  curve 
in  longitudinal  section.  An  exhaust  gas  chamber 
surrounds  the  furnace  :  an  annidus  surrounds 
the  middle  portion  of  the  exhaust  chamber  and 
supplies  heated  air  under  pressiue  to  two  sets  of 
tuyeres,  inclined  downwards  and  converging  to 
a  point  above  the  focas  of  the  parabolic  curve  of 
the  crucible.  Uadial  passages  connect  the  interior 
of  the  furnace  with  the  exhaust  chamber,  and  the 
upper  part  of  the  furnace  is  water-jacketed. 

—J.  H.  .T. 

Disinfeclinr/   and  fire-extiniiiiishing  ;     Manufacture 

of    preparations   for .        R.     Zimmermann. 

Ger.  Pat.  286,271,  June  25,  1911. 

Dl.\zo-DERlVATivE.s  of  aromatic  siUpho-compounds 
arc  partially  dried  at  a  low  temperature,  upon  an 
inert  support,  and  then  mixed  with  an  inert, 
non- volatile  substance  ;  orthe  wet  dia/,o-compound 
may  be  mixed  with  a  non- volatile  substance  and 
the  mixture  di'ied  ;  or  the  partially  dried  diazo- 
compound  may  be  mixed  with  an  inert,  volatile 
substance, '  which  will  volatilise  when  the  diazo 
compound  Ls  subsequently  decomposed.  For 
example,  600  grms.  of  1.  t-diazonaphthalene- 
sulphonic  acid  containing  3%  of  water  is  mixed 


with  100  gnns.  of  kieselgnhr  also  containing 
3%  of  water;  or  kioselgiihi-  may  bo  added 
to  a  solution  of  naphfliionic  acid,  the  latter 
diazotised,  the  licjuid  removed  with  the  aid  of 
suitiou.  and  the  residue  washeil.  centrifvigod,  and 
dried  at  15°  C.  The  products  burn  quietly  and 
yield  gases  and  vapoui's  possessing  disinfecting 
and    fire-extingULsliing    properties. — A.  H. 

Sewaije,  garbaije,  and  the  like  ;   Process  and  niacMne 

for  treating .     J.  .1.  .Smith,  Brookline,  Mass., 

U.S.A.      Eng.   Pat.   21,738,    Doc   29,    1914. 

See  U.S.  Pat.  1,123,414  of  1015  ;  this  J.,  1915,  197. 

Refuse  organic  matter  ;   Apparattvs  for  the  production 

of  valuable  priidiicta  from .     T.  Craiiey,  Bav 

City,  Mich.,  U.S.A.  Eng.  Pat.  1922,  Mar.  30,  1915. 

See  U.S.  Pat.  1,140,502  of  1915  ;  this  J.,  1915,  732. 

Production  of  base- interchanging  subntanees  [water 
softeners].     Eng.  Pat.   20,145.     See  VII. 

Paints  for  prevoding  the  growth  of  lower  vegetable 
or  animal  organisms.  Ger.  Pat.  285,225.  Sec 
XIII. 

Paint   to   prevent   the   growth   of  lower   animals   or 
plants.     Ger.  Pat.  2S5,2fil.     See  XIII. 


XX.     ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Strychnine  and  brucine  ;    Derivatives  of - 


R. 

Ciusa  and  L.  X'ecchiotti.  Atti  R.  ^Vj:cad.  Lincei, 
1911.  [v],  23,  ii.  180— 4S3.  J.  Chem.  Soc,  1915, 
108,  i.,  893. 

TirE  compound,  C^jHjsOjNoBrj.  ol)tained  by  the 
action  of  bromine  on  isostrychnine  in  acetic  acid 
sohition  and  treatment  with  boiling  alcohol  of  the 
perbromide  thus  formed  (compare  Ciusa  and 
Scagliarini.  tbi';  .T.,  1913,  840)  is  now  shown  to  be 
the  hydrobromide  of  a  base.  The  frei;  base, 
C2oH2iNBr3(:NH)C02C2Hr„  forms  minute,  colour- 
less needles,  and  decomposes  without  melting. 
Its  aurichloride,  C„H,,0,N,Br„HAuCl4.  forms 
slightly  soluble,  yellow  needles,  and  its  hydro- 
bromide  exerts  a  physiological  action  similar  to 
that  of  strychnine.  Decomposition  of  Isostrychnine 
perl)romide  with  dilute  sodiiuu  carbonate  (lor.  rit.) 
and  then  with  dilute  ammonia  yields  a  hydro- 
bromide  of  the  formula, 

(CooHjiNBrj/i     ,HBr-t-H20, 

which    forms    yellow    scales. 

{■'mulsin  ;   Activity  of  other  enzumes  present  in , 

during  the  biochemical  synthesis  of  ji-glucosides 
of  alroliols  by  li-glucosidase.  E.  Bourquelot  and 
A.  Aubrv.  Com pt«s  rend..  lOl.'i,  161,  m:'. —  16H. 
(See  this  .1.,   1915,  1.59.) 

The  emubin  of  almonds  contains  ^J-glucosidase, 
lactase.  /3-galactosid,i.se.  gentiobiase,  and  cellobiase 
or  ccllase,  and  in  the  synthesis  of  ,5-glucosides 
by  nieaas  of  eniulsin  the  main  reaction  is  prol)ably 
accompanied  liy  the  synthesis  of  gentiobiose  and 
celloliiose.  In  a  series  of  experiments,  aqueous 
dextrose  solutions  containing  fro)n  10  to  70  grms. 
per  100  c.c.  were  treated  with  emulsin  and  loft 
at  the  ordinary  temperature  unt  il  no  further  change 
in  optical  rotatory  power  oc<  lured.  The  magnitude 
of  the  change  varied  directly  with  the  original 
concentration  of  the  sugar  solutions  ;  for  the 
solution  containing  70  grms.  per  100  c.c.  it  corres- 
ponded to  the  conversion  of  19-5  ",',  of  the  dextrose 
into  gentiobiose  or  40-9  %  into  cellobiose,  but 
probably  both  reactions  took  ^ilace.  In  similar 
experiments    ^vith    dextrose    solutions    containing 
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acetone,  tlia  change  in  rotation  was  found  to 
depend  only  on  the  relative  proportions  of  sugar 
and  water,  the  acetone  having  no  influence.  It 
is  probable  that  alcohols  are  also  without  influence 
on  the  equilibria  produced  Ijy  gentiobiase  and 
cellobiase.  In  employing  emulsin  for  the  synthesis 
of  ;j-glucosides,  especially  those  of  the  polyhydric 
alcohols,  which  crystallise  with  difficulty,  it 
is  advisable  to  work  with  solutions  in  which  the 
proportion  of  dextrose,  relative  to  the  volume 
of  dextrose  and  water,  inespective  of  other  sub- 
stances, does  not  exceed  15 — 20  gnus,  per  100  c.c. 

—J.  H.  L. 

Calofropis  qigantefi  ;    The  root  bark  of .     E.  G. 

Hill  and' A.  P.  Sirkar.    Chem.  Soc.  Trans..  1915. 

107,  1137—1142. 
Four  kilos,  of  the  root  bark  of  Calotropis  f/i(jantca 
was  thoroughly  extracted  with  boiling  98  "o 
alcohol  and  the  extract  concentrated  and  cooled, 
when  an  oil  and  a  white  nodular  solid  separated, 
whilst  the  residue  on  evaporation  to  dryness 
yielded  a  substance  like  guttapercha  and  a  small 
({uantity  of  a  yellow  bitter  principle,  soluble  in 
water.  The  white  substance  on  fractionally 
crystallising  from  hot  alcohol  was  separated  into 
miidarol  isovalerate,  white  nodnlar  crystals, 
m.pt.  140-  C,  and  akundarol  isovalerate.  white 
needle-shaped  crystals,  m.pt.  210°  C,  which  gave 
on  hydrolysis  two  new  monohydric  alcohols, 
respectively,  mudarol,  CjoHigO.,.  m.pt.  176'  C. 
crystallising  from  a  mixture  of  alcohol  and  ether 
in"  hexagonal  plates,  and  akundarol.  CjsHsoOj. 
m.pt.  21.5  C.  crystallising  in  needles.  Mudarol 
and  akundarol  on  oxidation  with  chromic  acid  are 
converted  into  nmdaric  acid.  m.pt.  225"  C,  and 
akundaric  acid  respectively.  Both  these  alcohols 
and  theu'  isovalerates  give  colour  reactions  very 
similar  to  those  of  cholesterol  and  phytosterol. 
No  crystalline  derivative  covdd  be  isolated  from 
the  giittapercha-like  substance  and  no  alkaloid 
coidd  be  isolated,  although  the  yellow  bitter 
principle  gave  the  usual  alkaloidal  reactions. — T.C. 

Ginsenq  ;  Chemical  composition  of  Korean .     H. 

Kon'do  and  Tanaka.     J.  Pharm.  Chim.,   1915, 

12,  292—293. 
Ginseng  vields  47-66  °o  of  aqueous  extract,  25-66% 
of  methyl  alcohol  extract,  and  0-68%  of  ether 
extract.  The  aqueous  extract  contains  a  sub- 
stance which,  when  oxidised  with  nitric  acid, 
jnelds  a  considerable  quantity  of  mucic  acid. 
The  ether  extract  consists  of  an  oily  substance 
which  may  be  separated  by  steam  distillation 
into  two  fractions  ;  one  of  these  is  volatile,  has  an 
odour  of  ginseng,  and  contains  a  terpene,  whilst 
the  other  is  non-volatile  and  consists  of  a  mixture 
of  a  phytosterol.  m.pt.  133' C.  [f(]D= +29.1% 
and  an  amorphous  acid.  m.pt.  150' — 156°  C.  The 
methyl  alcohol  extract  contains  sucrose,  a  small 
ciuantity  of  a  nitrogenous  substance,  and  a 
ghicoside  belonging  to  the  saponin  group.  Tliis 
glucoside,  m.pt.  about  220'  C.,  yields  dextrose, 
a  pentose,  and  a  sapogenin  on  hydrolysis. — W.  P.  S. 

Toxins  ;    Reaction  of  the  medium  and  filtration  of   | 

.     E.  Aubel  and  H.  Colin.     Comptes  rend., 

1915.  161,  506—508. 
EXPERIJIEXTS  with  diphtheritic  toxin  and  dysen- 
teric  endotoxin   showed   that   when   the   medium 
was    alkaline    during    filtration,    the    filtrate    was 
more  active  than  that  obtained  when  the  medium    ^ 
was   acidified    and    then    filtered.     Extracts    pre- 
pared by  allowing  the  bacteria  to  grow  in  alkaline   \ 
media  were  also  more  active  than  those  obtained 
from  neutral  or  acid  cultures. — W.  P.  S. 

Anemonin  ;     Constilution   of .       Y.    Asahina. 

J.  Pharm.  Chim.,  1915,  12,293—294. 
Anemonin   (see  this   J.,    inil.  niO)  is  a  lactone; 


it  reduces  ammoniacal  silver  nitrate  solution 
and  also  Fehliug's  solution,  and  yields  a  con- 
den.sation  product  with  phenylhydrazine.  Oxida- 
tion of  the  potassium  salt  of  anemonic  acid  pro- 
duces acetone-diacetic  acid.  It  is  concluded  that 
anemonin  is  the  dilactone  of  cyclo-octanonodiene- 
dicarboxylic  acid  : 

CH2— CH.,— C 
I      o-'CO-^  II 

c<o  ^ 

I    "^co^ii 

CHa— CHo— C 

By  saponification  of  the  lactonic  nucleus,  the  two 
ketonic  acids,  anemonic  acid  and  anemoninic  acid, 
are  obtained. — AV.  P.  S. 


^'accines  ;     Sterilisation    of  ■ 


F.   E.    Taylor. 


J.  Hygiene.  1915.  15,  163—168.    J.  Chem.  Soc. 
1015."  108,  i..  922. 

Sterilisation  by  heating  is  recommended  ;  even 
lioiling  does  not  destroy  the  antigenic  and  im- 
munising powers  of  staphylococcal  vaccines. 
Less  satisfactory  results  are  obtained  by  the 
addition  of  antiseptics,  and  exposure  to  ultra- 
violet rays  is  not  always  effective. 

Clove  oil;  Direct  determination  of hy  dis- 
tillation with  steam.  J.  Hortvet.  J.  Assoc.  Off. 
Agric.   Chem.,   1915.   1,   154 — 157. 

A  modification  of  Reich's  method  (this  J.,  1909, 
1165)  is  recommended.  The  apparatus  used  con- 
sists of  a  350  c.c.  fiat-bottomed  flask  having  an 
elongated  wide  neck  into  wliich  is  fitted  a  75  c.c. 
cylindrical  fiask  provided  with  a  siphon-shaped 
side  tube.  The  latter  flask  is  fitted  with  a  .small 
tapped  funnel  and  a  delivery  tube  with  a  safety- 
bulb  leading  to  a  condenser.  Two  grms.  of  the 
spice  is  placed  in  the  inner  flask  together  with 
25  c.c.  of  a  20  "o  sodium  chloride  .solution,  and 
250  c.c.  of  the  sodium  chloride  solution  is  intro- 
duced into  the  outer  fiask.  Heat  is  applied,  a 
side  tube  on  the  outer  flask  being  left  open,  until 
the  solution  begins  to  boil  ;  the  side  tulie  is  then 
closed  and  a  current  of  steam  is  passed  through 
the  mixture  of  spice  and  sodium  chloride  in  the 
inner  flask.  Distillation  is  continued  until  250  c.c. 
of  distillate  has  collected.  The  distillate  is  shaken 
with  35  c.c.  of  ether,  the  ethereal  solution 
separated,  the  aqueous  solution  extracted  with 
three  further  quantities  (25.  15,  and  10  c.c.)  of 
ether,  the  united  ethereal  solutions  are  washed 
twice  with  water,  then  evaporated  at  ordinary 
temperature,  and  the  residue  of  oil  is  weighed. 
The  results  obtained  are  lower  than  those  obtained 
liy  the  official  (American)  method,  the  difference 
varying  from  0-24  to  2-78 "o-—W.  P.  S. 

Cadier    [Juniperus    oxt/eedriw'i ;     Preparation    and 

physical   properties   oi   the   essential   oil   of . 

R.  Huerre.  J.  Pharm.  Chem.,  1915,  12,273-283. 

The  essential  oil  is  obtained  by  sulimitting  the 
wood  to  prolonged  steam  distillation.  The  jield 
of  oil  appears  to  depend  on  the  time  of  year  the 
wood  is  gathered;  in  September  it  is  1-6%, 
and  in  March.  1-6  to  2-4  °o-  The  wood  should  be 
distilled  soon  after  it  is  gathered,  or  loss  of  essen- 
tial oil  takes  place.  The  physical  properties  of 
the  oil  have  been  recorded  previously  (this  J.. 
1914.  940)  ;  the  b.pt.  is  260°-— 300=  C.  at  760  mm., 
not  330° — 360°  C,  as  previously  stated.  The  oil 
is  best  rectified  by  steam  distillation  under 
reduced  pressure.  The  distillate,  amounting  to 
70  °i  of  the  crude  oil,  consists  of  a  clear  yellow 
oU  having  a  penetrating  odour,  whilst  the  residual 
oil  is  dark  coloured,  -viscons.  and  has  but  a  faint 
odour.— W.  P.  S. 
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Vijmbopotjon  nciiaarcnsiv  Ckiov.  :    The  volalile  oil 

of .      O.    I).    Hohoils.      C'hciu.   Soc.   Trans., 

I'Jl.-.,  107,  MtM-^MTO. 

TiiK  Siulaiiese  grass,  ■"  .Maliareb  "  {Cymbopouo)) 
iiriiiKii-niftiii  ("liiov.),  (Ill  distillation  in  a  ciinvnt  of 
stonni  yiclili'd  1 -2  "„  of  a  pale  vi'Uow  nil  having 
a  pli-asant  odour  ri'scnihlint;  that  of  iKMiiiyroyal 
oil.  and  tile  following  charaili-rs  :  sp.gr.  at  i.')"r., 
0-9122;  a-r-  +20"  38';  acid  vahie.  4-2; 
estor  value,  14-.")  ;  ester  value  after  acetylation, 
02'1.  The  oil  consisted  of  terpenes,  including 
(/-Umonene  ami  prohahly  pinene,  1. '{■()%  ;  ketones, 
chiefly  or  entirely  A'-nienthenone,  i'>%  ;  a 
se.squiterpene-alcohol.  (",-,11  -et).  h.pt.  280' — 28.'>°  C, 
sp.gr.  at  1.")  v..  Oil.">lt,  aV'^  +10  48',  25%; 
an  unidentified  alcohol  of  rose-like  odour,  30%  ; 
phenolic  suhstances.  0-2%;  acetic,  octoic.  and 
decoic  acids.  Loth  free  and  as  esters,  and  palmitic 
acid  as  e.ster,  2  0'^„  ;  sesquiterpenes.  118';^.  The 
sesquiterpene-alcohol  on  dehydration  with  phos- 
phoric oxide  and  then  with  sodium,  gave  a 
sesquiterpene,  (\-,II.,,.  Ii.pt.  1.50' — 155' (".  at 
27  mm.,  sp.gr.  at'  l.V  C,  0  ill  14.  nii' =- +24°  24'. 

— T.  C. 


EiiJegmin  and  its  derivatives.  R.  Robinson  and 
II.  (i.  Smith.  .T.  Rov.  Soc.  New  South  Wales, 
1011.  48,  449—4(13.  .1.  riicm.  Soc.  1015.  108, 
i.,  890. 

EuDE.sMiN.  f'2;HjeOa,  Occurs  in  the  kinos  of 
eucalyptus  species,  the  oils  of  which  are  char- 
acterised by  the  absence  of  phellandrene,  and 
the  presence  of  cineol  and  pinene.  It  was  isolated 
by  extracting  a  syrupy  aqueous  .solution  of  the 
kino  with  ether,  and  purified  by  treatment  with 
chloroform  and  crystallisation  from  methyl  alcohol. 
It  forms  colourless,  prismatic  needles,  m.pt. 
107  ('..  |.i]V  = — (54'4°  (in  chloroform  solution). 
Kudesmin  contains  four  methoxy-groups.  and 
is  unacted  on  by  hydroxyl  or  ketone  reagents. 
It  dissolves  in  sidpliuric  acid  to  a  red  solution, 
and  is  con  verted  by  nitri<'  acid  intodinitro-eudesmin, 
colourless,  slender  needles,  m.pt.  21  1  ('.  Boiling 
with  concentrated  nitric  a<i<l  convi'rts  it  into 
4.5-dinitroveratrole  (2  mols.).  Itichloroeudesmin, 
obtained  by  the  action  of  chlorine  on  eutlesmin 
in  acetic  acid  solution,  forms  colourless,  rect- 
angular plates,  m.pt.  I(i3"  (_".  Dibronio-eudesmin, 
prepared  in  a  .similar  manner,  fonns  colourless 
needles,  m.pt.  172"  t'..  |«li,°  +f)0-4  (in  ildoro- 
form).  which  on  oxidation  with  permanganate 
gives  ti-bromoveratric  acid.  m.pt.  181  ('.  l)i- 
iodoeudesmin.  prepared  by  the  action  of  iodine 
monochloride,  fomis  needles,  m.pt.   175'  ('. 


Klliijl  bromide  ;   Preparation  of 


V.  E.  Weston. 


('hem.    Soc.    Trans..    1915.    107,    1480—1490. 

Yields  of  ethyl  bromide,  amouiding  to  85% 
of  the  theoretical,  calculated  either  on  the  alcohol 
or  the  bromide  u.sed.  are  obtained  by  the  following 
modified  method  :  To  a  mixture  of  1  mol.  of 
alcohol,  1  mol. +5"u  excess  of  .sulphuric  acid 
(sp.  gr.  1-84),  and  5 — 10%  of  water.  1  mol.  of 
sodium  bromide  in  coarse  powder  is  added.  The 
mixture  is  carefully  heated  on  a  water  bath, 
allowing  the  temperature  to  rise  very  gradually 
to  100°  C,  and  when  the  evolution  of  ethyl  bromide 
slackens  at  this  temperature  a  sand  bath  is  sub- 
stituted and  the  temperature  is  once  more  slowly 
raised  until  notliing  more  distils.  The  ethyl 
bromide  is  collected  as  usual  under  water;  00% 
ot  the  washed  and  dried  crude  product  will  distil 
between  38-5'  and  30  5'  C— G.  F.  M. 


Tri-mermric-dithio  sails.     Ueniges.     See  \'II. 


Patents. 

Di\.li !/d r]i).fiiil ia III i iio-a rseno-beiizene  ;     Maiiiifinliirc 

of    iiri'piiralioiis    of .       O.    Imray,    London. 

From  Farbw.  vorm.  Jleister.  liUcius.  und  Hiiiii- 
ing.  IToechst.  (leiinanv.  F.ng.  Pat.  21.152. 
Dec.   1(>,   1011. 

A  sor.rTioN  of  17^  grms.  of  4.4'-(Uhydroxy-.'!.3'- 
dianiino-arsennbi'ii/.ene  in  200  c.c.  of  water,  with 
40  c.c.  of  lO.Y  caustic  .soda  is  mixed  with  17-2 
grms.  of  mannitol  in  100  c.c.  of  watei'.  and  pre- 
cipitated with  8  litres  of  alcohol-ether  (1  :  1). 
A  yellow  powdi'r.  stable  if  kept  from  ail',  is 
obtained,  which  is  probably  only  an  intimate 
mixture  of  the  alkali  wait  of  the  arseno))e?i7.en(; 
derivative  and  the  mannitol.  Other  polyhydric 
alcohols,  containing  more  than  3  hydroxyl  groups, 
such    as   ervthritol.    give   similar  compounds. 

— B.  V.  S. 

Bismelhi/lhydraziiwletra-aminoarsenobenzene  ;    Pre- 
paration of  a .   C.  F.  Boehringer  und  Sohne, 

^MaMnhcini-Waldhof,     Germanv.  Ger.      Pat. 

285.573.  Dec.  12,  1012. 

Whe.v  3.5-dinitro-4  -methylnitraminolienzene-l- 
arsinic  acid  is  reduced  with  stannous  cliloride  and 
hydrochloric  acid,  at  a  temperature  not  exceeding 
about  50'  C.  a  hydrazine  derivative, 

Nn;.(C'H;,)X.C8n.(Nn2)2AS  :  AS.C6H2(XH2),.X(rH,).NIIj 

is  formed,  wliicli  exhibits  a  pronounced  trypano- 
cidal action. — A.  S. 

Amino-mihstituted  arseiio-co^npoiiiids  ;    Preparation 

of .      Farbw.    vorni.    jfeister.    Lucius,   und 

Briining.  Ger.  Pat.  286.432,  Oct.  23,  1913. 
Additicm  to  Ger.  Pat.  200.45(5  (this  J., '1009.  328). 

NiTRO-  or  polynitroarylarsinic  acids  or  their  de- 
rivatives, other  than  those  mentioned  in  Ger.  Pat. 
271,894  (this  J.,  1914,  508),  or  the  corresponding 
arsenoxides  or  arseuo-compounds,  are  reducecl 
by  means  of  hypophosphorous  acid  and  potassium 
iodide  or  hydriodic  acitl,  if  necessary  witli  addition 
of  acetic  acid. — A.  S. 

2-Chloro-i-dimenii/laniinoben-eiie-l-arsinie       arid  ; 

Preparation    of .       C.    F.    Boehringer    und 

Sohne.  Mannlieim-Waldhof.  Germanv.  (ier. 
Pat.  280.540.  Feb.  4.  1913. 

2  -  CHLOHO  -  4  -  DIMETHYL.^MIXOBENZENK  -  1  -AH.SEN- 

oxiDE.  obtained  by  treating  »n-chlorodimethyl- 
aniliue  with  arsenic  trichloride,  is  oxidised  to 
2-chloro- 4-ili met  hylaminobenzene-l-arsinic  acid  by- 
means  ot  hydrogen  peroxide,  potassium  per- 
manganate, or  mercuric  oxide.  It  possesses  greater 
therapeutic  activity  than  the  corresponding  non- 
halogenated  compouncl.  whilst  it  is  less  poisonous. 

— A.  S. 

Amino-siibstifuled   arijlarsinic   acids;     Preparation 

of .      C   F.   Boehringer  und  Sohne.   Mann- 

heim-Waldhof,  (termanv.  tier.  Pat.  280.547, 
.Tan.   11.  101  I. 

NiTROAiiYL.^K.si.Nic;  acids.  in  solution  or  suspension. 

are  reduced    by   hydrogen  in   )iresence  of  metals 

or    compounds    capable    of    acting    as    catalysts. 

and  if  ncces.sary.  under  pressure.     After  filtering 

olT   the   catalyst,   a  solution  of   the   pure   amino- 

arylarsinic  acid  is  obtained. — A.  S. 

Cancer  vaecine  ;  Process  for  the  preparation  of  a . 

A.  P.  L.  van  Langcraad.  The  Hague,  Holland. 
Kng.  Pat.  8043.  May  :'.l.  1015.  Under  Int. 
Conv..  .Tune  15.  1914. 

Fresh  mammary  gland  or  gland  lobe,  free  from 
blood,  connective  tissue,  etc.,  is  disintegrated  and 
thoroughly  dried  in  vacuo  at  45'  C.  It  is  then 
powdered,  freed  from  fat,  washed  with  Ol"^ 
sodium  phosphate  solution,  and  dissolved  in  i% 
caustic  soda.     This  solution  is  filtered  successively 
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through  filter-cloth,  cotton-wool,  aud  flltei'-candles, 
and  rendered  slightly  acid  with  J%  i^hosphorii- 
acid.  The  precipitate  is  drained  off  and  pressed 
and  again  dissolved  in  i%  caustic  .«oda.  From 
tills  solution,  on  standing  about  3  weeks,  fibrin 
separates,  leaving  a  clear  liquid  :  it  is  preferable, 
in  order  chiefly  to  avoid  racemisation.  to  hasten 
tills  separation  by  further  dilution,  bj-  heating  at 
56°  C,  and  by  keeping  in  vessels  with  large  inner 
surfaces.  The  resulting  clear  filtrate  Is  a  solution 
of  nucleo-protein.  free  fi'oni  impurities,  such  as 
trioxypurine,  fibrin,  etc..  which  interfere  with 
the  physiological  action  of  the  vaccine.  iVJter 
partial  concentration  in  vacuo  and  carefid  neutrali- 
sation )iy  hydi'ocliloric  acid,  the  solution  may  be 
used  directly  for  injection  purposes,  or  the  nucleo- 
protem  Tiiay  be  separated  by  .lid  of  phosphoric 
acid,  the  powder  being  quite  stable  if  kept  drv. 

— B.  V.  S. " 

Nicotine    from,     tobacco     material ;     Method     and 

apparatus  for  extracting .     TJ.  G.  Mewborne, 

Louisville,  Kv.,  Assignor  to  The  Kentucky 
Tobacco  Product  Co.  U.S.  Pat.  1.1.50,609, 
Oct.  12,  1915.     Date  of  appl.,  July  S,  1912. 

The  finely  divided  material  is  caused  to  traverse 
,1  long,  horizontal  chamber  through  which  super- 
heated steam  is  passed  in  the  opposite  direction. 
The  chamber  is  kept  at  a  temperature  sufficient  to 
prevent  condensation  on  the  material,  which  is 
maintained  in  a  suspended  or  cloud  form  by  means 
of  agitators.  The  steam  issuuig  from  the  chamber 
is  conden-sed  and  treated  to  recover  nicotine  and 
other  constituents. — W.  E.  F.  P. 

Urelhaiws   and   diurelhanes  ;    Preparation   of  com- 

pounds  of with  metallic  bromides.     Gehe  und 

Co.  A.-G.    Ger.  Pat.  284,734.  May  14,  1913. 

Double  compounds  are  olitained  by  heating 
urethanes  {4  uioLs.)  for  several  hours  with  calcium 
In-omide  or  strontiiim  ln'omide  (1  mol.)  in  a  suit- 
able solvent.  The  products,  especially  the  douljle 
compound  of  calcium  bromide  and  ethylurethane 
(ethyl  (■arbamate),  CaBr,,4CO(NH2)OCjH5,  are 
powerful  hypnotics  and  useful  for  the  treatinient 
of  nocturnal  epilepsy,  liavmg  no  deleterious  action 
on  the  heart  or  on  respiration. — A.  S. 

Urethanes  of  phenol-glycerol  ethers  ;  Preparation  of 

.     Farbenfabr.    vorm.    F.    Baver   vmd    Co. 

Ger.  Pat.  284,975.  Sept.  2,  1913. 

Phenol-glycerol  ethers,  in  which  the  phenol 
group  may  be  replaced  by  homologues  or  sub- 
stitution products,  are  converted  into  sunple  or 
substituted  urethanes  by  the  usual  methods. 
Suitable  raw  materials  are  phenol-glycerol  ether. 
2-chloro-4-cresol-glycerol  ether,  and  aa-diphenol- 
glycerol  ether.  The  resulting  lU'ethanes  possess 
both  analgesic  and  antipyretic  properties. — .\.  S. 

Acyl  compounds  of  anlhranilic  acid,  its  homologues, 

and  derivatives  ;  Preparation  of .     F.  Hoft- 

mann-La  Koche  und  Co.  Ger.  Pat.  284.735. 
Sept.  2,  1913. 

Compounds  of  value  for  therapeutic  purposes,  e.g.. 
for  caasing  an  increased  secretion  of  uric  acid,  are 
obtained  by  the  interaction  of  salicylic  acid 
chloride  TOth  antlu-anilic  acid  or  one  of  its  homo- 
logues or  derivatives. — A.  S. 

Phosphorus  compounds  of  derivatives  of  higher  fatty 

acids  ;    Preparation    of .     F.    Hoffmann-La 

Roche  und  Co.  Ger.  Pats,  (a)  284,736,  July  31, 
1914,  (B)  285,991  and  (c)  280,515,  Apr.  26,  1914. 

(.V)  IvETO-PATTY  acids  of  high  molecular  weight  or 
their  derivatives  are  treated  with  phosphorus 
tricliloride.  and  the  products  are  saponified.  The 
oxyphosphinic  acids  described  in  Ger.  Pat.  281,801 


(this  J.,  1915,  735)  are  obtained,  in  this  way,  in  a 
shorter  time,  in  a  purer  condition,  and  m  higher 
yields  than  when  phosphorous  acid  is  used,  (e) 
The  oxvphosphinous  acids  prepared  as  described 
in  Ger."  Pat.  280,411  (this  J.,  1915,  452)  are 
esterified  by  the  usiial  methods,  (c)  The  oxy- 
phosphinic acids  prepared  as  described  in  Ger.  Pat. 
281,801  (loc.    cit.)  are  esterified.— A.  S. 

Cholic  acid  ;  Preparation  of  a  [cobalt]  salt  of- 


KnoU  und  Co.    Ger.  Pat.  284,762,  Oct.  21,  1913. 

t^OBALT  cholate  is  prepared  by  the  interaction  of 
.an  alkali  cholate  and  a  cobalt  salt,  or  by  other 
methods  commonly  used  for  preparing  salts.  It 
has  the  formula,  (C2,H3s09)2Co,  is  insoluble  in 
ether,  benzene,  and  chloroform,  and  soluble  with 
difficulty  in  alcohol  ;  it  readily  swells  in  water 
but  dissolves  with  difticulty.  It  shows  disinfecting 
jjroperties  when  administered  internally,  and,  in 
therapeutic  doses,  has  no  injurious  action  on  the 
mucous  membrane  of  the  stomach. — A.  S. 

Cholic  acid  compound  ;  Preparation  of  a  tasteless 

.     Farbenfabr.    vorm.    F.    Bayer   mid    Co. 

Ger.  Pat.  285,828,  Mar.  19,  1914. 

A  PRODUCT  which  increases  tlie  flow  of  bile  in  the 
same  way  as  cholic  acid  does,  and  which  also  acts 
as  a  bile-disinfectant,  is  obtained  by  treating 
eholi<-  acid  with  acetic-formic  anhydride  or  a  mix- 
ture of  acetic  anhydride  and  formic  acid. —  A.  S. 

SHvei-  glycocholale  compound,  easily  soluble  in  water; 

Preparation  of  a .     Farbw.  vorm.  Meister. 

Lucius,  u.  Briining.  Ger.  Pats,  (a)  284,998,  Jan. 
30,  1914,  and  (b)  284,999,  Feb.  15,  1914. 

(a)  Silver  glycocholate  is  converted,  by  treating 
with  ammonia,  into  a  readily  soluble  compound 
suitaljle  for  therapeutic  use.  (b)  A  compound, 
easily  solulile  in  water,  is  obtained  by  the  inter- 
action of  silver  oxide  and  ammonium  glycocholate 
or  of  glycocholic  acid  and  an  ammoniacal  solution 
of  silver  oxide. — A.  S. 

Urea  nitrate  from  cyanamide  ;  Preparation  of . 

Oest.  Ver.  f.  chem.  und  metall.  Produktion. 
Ger.  Pat.  285,259,  Jan.  11,  1914.  Under  Int. 
Conv.,  Mar.  19,   1913. 

By  the  interaction  of  cyanamide  and  nitric  acid 
in     concentrated     solution     Ijelow     20°  C,     urea 
nitrate  is  precipitated  almost  quantitatively  : 
2CNNH„  +2H,0  +2HNO,  =2CO(NH„)j,HN03. 

— F.  W.  A. 

Esters  of  urthosilicic  acid  witti  polyhydric  alcohols  ; 

Preparation  of .    L.  Knorr  and  H.  Wevland. 

Ger.  Pat.  285,285,  Mar.  22,  1914. 

Silicic  acid  esters  of  polyhydric  alcohols  are  pre- 
pared by  the  interaction  of  simple  esters  of  silicic 
acid,  such  as  the  tetramethyl  or  tetra-ethyl  ester, 
with  polyhydric  alcoh(5ls.  The  glycol  and  glycerol 
esters  of  orthosilicic  acid,  in  which  all  of  the 
alcoholic  hycU'oxyl  groups  are  esterified,  are 
insoluble  ill  water,  but  the  primary  esters  and  the 
secondary  glycerol  ester  are  soluble.  They  are 
all  quite  staljle  when  dry.  Most  of  them,  especially 
the  primary  esters,  are  very  hygroscopic.  Thera- 
peutic experiments  have  shown  that  even  the 
insoluble  esters  are  resorbed  to  a  considerable 
extent. — A.  S. 

Pgrimidine  derivatives  :  Preparation  of .    S.  J. 

Thannhauser.    Ger.  Pat.  285,286,  Apr.  25,  1914. 

DiAMiNOPYRiMiDiNES  are  treated  with  sugars  or 
similar  substances  containing  an  aldehyde  group 
or  with  the  carboxylic  acids  obtained  by  oxidation 
of  such  sugars.  Compounds  sunilar  to  glucosides 
are  formed,  which  are  of  value  as  intermediate 
products  for  the  preparation  of  medicinal  .sub- 
stances.— A.  S. 
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Ether-like  derivalive«  of  barbituric  ticid  ;  Prepara- 
tion   at .       Ohoiii.    Werkc    voriii.  H.    Byk. 

Ornnionl)iirK,  (Jerinanv.  tier.  I'at.  2S5. (>:{(>. 
.Sept.  17,  litl2. 

.\LKYL.\i,KoxYAi.KYl.-  or  ilialk(ixyalkyl-iiiali)nic 
aciils  i>r  llirii-  tk-riv  ati\  cs  aii'  couvrrtcil  into  the 
coiTo.spniulint;  ('("-alkylalki>xyalkyl-  or  ilialkoxy- 
alkyll)arl)ituric  acids  by  the  inethoils  usually 
fiuploycil  for  tlio  pripamtion  of  l>arl)itiiric  acid 
or  it.s  sul)!<titution  products.  Kor  example  CC- 
bis-[fi-otln)xyetliylJ-l)arliituric  acid  is  obtained 
from  ethyl  nialonalc  sodium  cthoxUle.  ^-iodocli- 
ethyl  ether,  and  urea  ;  and  ('-tthyl-C'-[/3-ethoxy- 
etliyl]-barbitiirie  acid  from  ethyl  malonate,  sodium 
ethoxide.  d-iododiethyl  ether,  ethyl  iodide,  and 
urea.  The  new  products  are  less  toxic  than  t'C- 
diethylbarbituric  acid. — A.  S. 

Carboiuile  oj  nodinm  2-phenylquinoUiw-l-iurboa:ytale ; 

Preparation  oj .     Chem.  Falir.    aut   Actieii. 

vorm.  E.  ScherinK.  (n>r.  Pal.  2S5..190.  Dec. 
28,  191:5. 

A  (X).MPOUND  of  the  formula,  ('i„ll  ,(,N'();Na -f 
C\,Hi|NO; -rlljCC):,.  which  possesses  advantages 
over  2-phenylciuinc>line-4-carboxylic  acid  or  ite 
sodium  salt,  for  therapeutic  purposes,  is  obtained 
by  the  interaction  of  sodium  2-phenylciuinolinc-l- 
carboxylate  and  carbonic  acid,  of  2-phenylciuino!- 
iuo-t-<arboxylic  acid  and  .soillum  i-arbonate  or 
bicat'ljonate,  or  of  2-phenylciuinoline-l-cai'b(jxyl- 
ates  and  sodium  biearbonatcj. — A.  S. 

oi-Amiiuiulkylquinolincs  ;       Preparation      of . 

Verein.  t'hininfabr.  Zimnior  und  Co.  Gor.  Pal. 
28o,0;?7,  Dec.  'J,  1U13.  Addition  to  Oer.  Pat. 
279,11)3  (this  J.,   191.5,  303). 

Oxi.MK.s  of  c(uinolylalkyl  ketones  of  the  general 
formula.  H ,!{;<"  :  XOH,  where  R,  is  a  (luinoline 
or  sid).stiluted  ciuinolino  residue,  and  K  ^  an 
alkyl  or  substituted  alkyl  group,  are  reduced  by  the 
usual  methods  to  the  lorresponding  lu-amino- 
alkylquinoliues. — A.  S. 

Basic  tlycstulJs  of  the  ucridine  and  safranine  series  ; 

Preparation  of  compounds  of .    Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Ger.  Pat.  285, .500, 
Feb.  7,  1911. 

JiA.sic  dyestutls  c>f  the  acridine  or  safraiune  series 
or  theu-  salts  are  converted  into  gallocarboxylic 
acid  salts  of  the  dyestulTs  by  the  usual  methods. 
The  products  are  usetid  for  the  treatment  of 
diseases  caused  by  trypano.somes. — A.  S. 

Mercury  compounds  of  the  safranine  series  ;    Pre- 
paration of  complex .     Saccliarinfal>i-.  A.-U. 

voruc.  Fahlberg,  List  und  Co.,  Magdeburg, 
Germany.    Ger.  Pat.  280,097,  Mar.  10,  1914. 

Phknosafkanixk  and  its  liomologues  when  treated 
with  mercuric  salts  form  complex  mercury  com- 
pounds, from  whii'h  the  mercury  is  not  removed 
by  tieatment  with  alkalis,  and  which  are  of  value 
for  therapeutic  purposes.  The  compound  from 
"  tryposafrol,"  a  homologue  of  phenosafranino, 
possesses  a  greater  trypanocidal  action  than 
■'  trypo.safrol  "  itself. — A.  S. 

Mercury     preparations;      Munujaclure     of     ihera- 

pcutivalti/  aclive.  colloidal .     Kalle  und  Co. 

Ger.  Pat.  280.1U,  Feb.  o,  1914. 

Solid  colloidal  mercuric  oxide  is  obtained  by 
adding  a  mercuric  salt  and  alcrohol  to  a  mixture 
of  caustic  socia  solution  and  an  arjueous  solution 
of  a  protein  {c.i/.  ghitin).  gum,  dextrin,  or  vc'ge- 
table  mucilage.  Colloidal  mercury  is  obtaineil  by 
reducing  a  mercmic  salt  with  j)yrogallol  or  rather 
polyhydric  alcohol  in  presence  of  a  protein,  gum, 
or  the  like  as  protective  colloid,  and  then  pre- 
cipitating with  alcohol.  The  products  form 
colloidal   solutions   with   water  and   are  sijecially 


suitable  for  intravenous  injection  and  tor  tlie 
preparation  of  ointments. — A.  S. 

Purine  derivatives  ;  Preparation  of  salt-like  double- 
compounds  of    the  lo-nicihylsulphonic  acid  of  the 

p-aminophcnyl  ester    of    salicylic  ((cid  with . 

I.  .\belin,  E.  Hiirgi,  and  M.  Perelstein.   Ger.  Pat. 
280, .-)7U,  May  18,  1913. 

TiiK  compounds  are  obtained  by  treating  liasic 
purine  derivatives,  such  as  l.3.7-trimethyl-  or 
1.3-(limethyl-2.(5-dioxypinine,  with  an  alkali  salt 
of  the  w-niethylsulphonic  acid  of  the  /^-amino- 
phenyl  ester  of  salicylic  acid,  or  by  treating 
the  fri'C  nielhylsulphonic  acid  with  an  alkali 
coni|)uund  of  the  piuine  derivative.  They  are 
easily  soluble  in  water  to  neutral  solutions  and  are 
of  value  for  therapeutic  purposes. — A.  S. 

Z-Mcthylbuiiinil  und   its  homolotjucs ;    J'reparation 

of .      Farbenfabr.   vorm.   F.    Bayer  und  Co. 

Ger.  Pat.  285,770,  Nov.  22,   1913. 

3-Mktxiylbutinol  and  its  homologues  are  obtained 
by  the  interaction  of  alkali  compounds  of  acetylene 
or  its  homologues  with  acetone  or  its  lioniologues 
in  presence  of  an  inert  solvent. — A.  S. 

Esters  o1  hydrazinemonocarboxylic  acid  ;  Preparation 
of .  E.  Merck.  Ger.  Pat.  285,800,  P'eb.  12.1914. 

EsTKKs  of  liydraiiinemonocarboxylic  acid  are 
prepared  by  the  interaction  of  equimolecular  j^ro- 
portions  of  liydrazine  hydrate  and  an  ester  of 
carbomc  acid. — A.  S. 

Cannabis  indiea  ;  Separation  of  the  phu)'niacolo<jic- 
ally  active  cortstiluents  of .  F.  Hoffmann- 
La  Roche  und  Co.  Ger.  Pat.  285,829,  Dec.  5,1913. 

An  extract  prepared  from  Cannabis  indiea  by  the 
use  of  an  organic  solvent,  immiscible  witli  water. 
e.g.,  a  mixture  of  petroleum  spirit  and  ether,  is 
treated  with  dilute  alkali,  with  exclusion  of  air, 
and  the  constituents  respectively  soluble  and 
insoluble  in  alkali  are  isolated  separately.  The 
portion  soluble  in  alkali  does  not  produce  any 
pronounced  symptoms  similar  to  those  produced 
by  liasliish,  Ijut  in  large  doses  acts  as  a  narcotic. 
i>om  the  residue  left  on  evaporating  the  petroleinn 
sph'it-ether  solution,  after  treatment  \vith  alkali, 
a  viscous  oil,  having  properties  similar  to  those 
of  Frankel's  cannaliinol,  can  be  obtained  by 
distilling  at  220°  C.  and  1  mm.  ijressure. — A.  S. 

Ethyl   aeelule   from   accialdeliyde ;    Manufaclure   of 

.     Consortium  fiir  Elektrochem.   Ind.   Ges. 

m.l).H.,Niiremberg,  Germany.  Ger.  Pat.  285,990. 
Jan.  31,   1914.     Addition  to  Ger.  Pat.  277,111. 

In  preparing  ethyl  acetate  from  aeetaldehyde  by 
the  method  descriljed  in  the  chief  patent  (see  Eng. 
Pats.  20,825  and  20,820  of  1913  ;  this  J.,  1914, 
000),  lietter  results  are  obtained  by  using  tlie 
catalyst  in  the  form  of  a  solution,  preferably  in 
ethyl  acetate. — A.  S. 

Phenol phthalein  and  alkali  carbonates  :  Preparcdion 

of   compounds   of .     A.    von   Sztankay   and 

C.  Geyer.     Ger.  Pat.  280,020,  June  27,  1913. 

PHJiNOLPiiTH.:U,i!;ix  is  treated  at  the;  ordinary 
temperature  with  a  concentrated  aqueous  solution 
of  an  alkali  carbonate.  The  pheuolphthalein  may 
be  used  in  the  form  of  a  scjlution  in  alcohol  or 
other  organic  solvent,  or  it  may  be  dissolved  in 
alcohol,  reprecipitatecl  by  addition  of  water,  and 
the  suspension  of  finely  divided  phenolphthalein 
used.  Compounds  of  the  tyi)e,  2(\olIi  iOi,()Na2C03. 
are  f<>rnic<l  ;  they  are  .strongly  alkaline  and  stable 
onlv  in  acpicims  sohition.  For  therapeutic  u.se 
much  smaller  do.ses  are  requu'ed  than  of  the  known 
alkali  salts  of  phenolphthalein. — A.  S. 


1168         Cl.  XXI.— photographic  MAIEBTAUS,  &o.    ex.  XXII.— EXPLOSIVES,  &c. 


[Xuv.  30,  lOia. 


LccHh'ui  in  oils  and  fats;  Preparation  of  hiyh  per- 
centage solutions  of .     Heirs  of  K.  A.  Fisclier. 

Ger.  Pat.  286,061,  Feb.  2,  1913. 

Ajx  alcoholic  solution  of  lecithin  is  cooled  in  Older 
to  separate  constituents  soluble  \vith  difficulty  in 
alcohol,  and  then  mixed  with  oils  or  fats  in  presence 
of  a  fatty  acid  of  high  moleculai-  weight,  such  as 
oleic  acid,  the  alcohol  being  subsequently  removed 
by  heating. — A.  S. 

I'heliuinc  ;  Preparation  of  a  derivative  of .     il. 

Fi'ennd  and  E.  Speyer,  Frankfort,  Germany. 
Ger.  Pat.  286.431,  May  15,  1914. 

TuEB.UNE  ^\•hen  treated  in  acid  solution  with 
hydrogen  peroxide  or  potassium  bicliromate,  is 
converted  into  a  new  base,  CaftHjjNO.,.  which 
decomposes  above  275°  C. — A.  S." 

Acylated    diaminophenols    and    their    derivatives: 

Preparation     of .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.'  Ger.  Pat.  286.400,  Aug.  5,  1913. 

N-Moxo.\ciDYLDiAii]NOPHEXOLs  or  theu>  deriva- 
tives are  treated  by  the  usual  methods  so  as  to 
introduce  into  the  second  amino  group  an  acyl 
group  different  from  that  in  the  first.  The 
products  are  of  value  as  antipyretics  and  do  not 
produce  cyanosis  as  is  the  case  with  phenacetin 
and  other  monoaminophenol  derivatives. — A.  S. 

Aluminium  ethoj-ide  ;  Preparation  of .     Farbw. 

vorm.  Meister.  Lucius,  und  Briining.  Ger.  Pat. 
286.590,  Dec.  13.  1913. 

.Ajxhydkou.s  alcohol  is  treated  with  aluminium  in 
)irese)ice  of  a  very  small  quantity-  of  mercuric 
chloride  and  in  presence  or  absence  of  alkyl  halitles 
or  iodine,  and  the  mixture  is  distilled  in  vacuo. 
By  using  only  a  very  small  quantity  of  mercuric 
chloride,  merely  sufficient  to  act  as  a  catalyst,  a 
distillate  free  from  mercury  is  obtained. — A.  S. 

Acctuldehyde  ;  Manufacture  of .  G.  W.  John- 
son, I>ondon.  Fi-om  Chem.  Fabr.  Griesheim- 
Elektron.  Frankfort.  Germany.  Eug.  Pat. 
15,009.  June  30.   1914. 

See  Fi-.  Pat.  474,240  of  1914  ;  tliis  J.,  1915,  735. 

yorhydrohydrastinine  ;  Process  of  produciny  deriva- 
tives of  N-homologues  of  the .     H.  Decker. 

Hanover.  .Vssignor  to  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  1.150.134.  Oct.  12,  1915.  Date  of  appl.. 
Jan.  2, 1913. 

See  Eng.  Pat.  29,504  of  1912  ;  this  J.,  1913,  990. 

Process  for  obtainimj  isoquinoline  from  crude 
quinoline  from  coal  tar.  Ger.  Pat.  285,666.  See  III. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 

Multi-coloured  screen  plates,  wholly  of  ijlass.  fur  tlic 
preparation  of  photographs  in  natural  colours. 
E.  Mohr  and'  H.  Wielaiid.  Ger.  Pat.  283.551. 
Oct.  28,  1913. 

A  tsLASS  plate  is  provided  on  one  side  with  n 
single  layer  of  contiguous  globules  of  glass  of 
suitable  colours  and  .size,  and  then  heated  until 
the  grains  run  together  and  form  an  even  surface 
to  \^hich  the  seusiti^•e  emulsion  can  be  applied. 
The  glass  globules  are  produced  by  grinding  the 
glass  to  a  fine  powder,  and  heating  to  melting 
point  in  a  suspended  condition  so  that  the  grains 
are  melted  individually  to  minute  globides  and 
do  not  coalesce. — B.  V.'S. 


Blue  tones  :  Process  for  the  production  of  photo- 
graphic pictures  i>i .     Farbw.  vorm.  Meister, 

Lucius.u.Briining.  Ger.Pat.284,423.Feb.24,1914. 

Pictures  are  developed  by  means  of  a  mouo-alkyl- 
ether  of  1.4-dihydroxynaphthalene,  and  then 
treated  with  a  suitable  oxidising  agent,  such  as 
Howard  Farmer's  reducer.     A  blue  image  remains. 

— B.  V.  S. 

Gelatin  films  on  glass  or  other  desired  support, 
for  hydrotypc.  pinatypc,  and  similar  photographic 
■printing  processes  ;   Process  for  ttw  preparation  of 

.    IJotophot  A.-G.  fiir  graphische  Industrie. 

Ger.  Pat.  284,805,  Jan.  18,  1914. 
The  support  is  covered  with  a  chiome-gelatin 
paper  Avhich  has  been  exposed  sufficiently  to 
render  the  gelatin  insoluble  in  hot  water,  and 
the  paper  back  then  removed  by  treatment  with 
hot  water  in  the  usual  way.  The  amount  of 
liardening  sufficient  to  produce  insolubility  of 
the  gelatin  in  water  Ls  too  small  to  interfere  with 
the  subsequent  use  of  the  film  in  colour  processes. 

— B.  V.  S. 

Sizing  of  papers  for  photographic  purposes;  Use 
of  difficultly  soluble,  or  insoluble,  fatty  soaps  in 
.  M.  Roth.    Ger.  Pat.  285.502,"Dec.  25,  1912. 

Difficultly  soluble  or  insoluble  fatty  soaps  with, 
in  some  cases,  substances  giving  insoluble  silver 
salts,  are  added  to  the  size  for  photographic 
papers.  This  is  designed  to  prevent  reaction 
between  the  silver  emulsion  and  metallic  impiu'ities 
in  the  iiaper. — B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Triniiroiolucne.    31.  Copisarow.    Chem.  News.  1915. 
112,  247—248. 

Besides  the  a-  or  2.4.6-trinitrc>toluene,  ni.pt. 
80-8'^  C,  of  which  the  commercial  product  (T.X.T., 
trotyl.  trUite)  is  chiefly  composed,  the  five  other 
possible  isomerides  are  known,  nanielv,  ;J(2.3.4), 
ni.pt.  112 C.  7(2.4.5),  ni.pt.  104°  C".  ^(3.4.5). 
m.pt.  137-5°  C,  f(2.3.5).m.pt.  97-2''  C.  and  2(2.3.6). 
m.pt.  79-5°  C  ;  all  of  them  are  of  practically 
equal  value  as  explosives.  The  other  isomerides 
accompanying  the  a-trinitrotoluene  in  the  com- 
mercial product  are  derived  from  >?i-niti'otoluene, 
whicli  constitutes  about  4-5 °o  of  tbe  commercial 
mononitrotoluene.  The  various  trinitrotoluenes 
give  different  colorations  with  acetone  and  am- 
monia, viz.,  a,  deep  red  ;  ^,  greenish-yellow  ; 
7.  blue  ;  ?.  orange-red  ;  and  t.  rose-red.  To 
obtain  a  product  of  relatively  high  density  for 
filling  shells,  the  trinitrotoluene  is  melted,  poured 
into  the  shells,  and  .solidified  under  pressure  or 
Ijy  rapid  cooling.  The  nitration  of  toluene  for 
the  manufacture  of  the  trinitro-compound  is 
usually  effected  in  two  or  tlu'ee  stages,  with 
gradually  increasing  concentration  of  nitrating 
acid  ;  the  spent  acid  from  the  triiiitro-stage  is 
utilised  for  the  mono-nitration  of  toluene.  The 
colour  of  the  final  waste  acid  varies  from  yellowish 
to  dark  brown,  being  darker  the  lower  the  con- 
centration of  nitric  acid  and  the  higher  the  con- 
centration of  sulphonic  acids  ami  oxidised  organic 
icmipomids.  A  vello^vish  waste  acid,  after  filtra- 
tion, contained":  HNO ..  0-2:  HNO3,  2  0:5: 
H.SOj,  0:j  40  ;  H.O,  34-29  ;  and  K.SO3H,  O-OOj,  ; 
whereas  a  dark  brown  waste  acid  contained : 
IIXO,.  0-0;  HXO3,  00;  HoSO^.  .58-0;  H.O. 
37-28  ;  E.SbaH  (calculated  as  toluenemonosul- 
phouic  acid),  4-72  "„•  Jbe  chief  difliculties  in  the 
nitration  process  are  due  to  the  xiresence  of 
inm-ganic   imiJiirities,   chiefly   lead  and  ii'on  salts, 
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(Ifiivi'd  ti-iiiii  thv  Milplimii-  acid  ami  from  tho 
action  of  the  iiittatiuj;  acid  on  tlie  apparatus,  and 
orjjanic  hy-product.s  formed  by  sulplionation, 
oxidation,  anil  rodiictioii.  Among  tlu'  hy-pro- 
ducts  may  l)e  : — (1)  Trinitrohcir/.oic  acid  or 
totranitronicthane  owing  to  oxidation  in  case  of 
overheating  or  pressure;  tlie  last-nanicil  may  he 
recognised  by  its  intense  odour  ;  metallic  salts 
may  act  as  catalysts  in  promoting  oxidation. 
(2)  Phenolic  compounds,  such  as  cresols,  formed 
by  reduction  of  the  nitro-compounds  by  hych'ogen 
produced  by  the  action  of  the  nitrating  acid  on 
the  apparatus,  the  amino-compounds  being  tlien 
converted  into  diazo  and  hydroxy  compounds  ;  in 
presence  of  metallic  salts,  highly  explosive  salts 
of  nitro-cresols  may  be  formed,  (.'i)  .Sulphonic 
acids  owing  to  too  low  a  concentration  of  nitric 
acitl.  To  obtain  good  results  the  following  con- 
ditions should  be  observed: — (1)  The  amount  of 
nitric  acid  used  should  exceed  the  theoretical 
(luantity  by  at  least  \  mol.  (2)  The  degree  of 
nitration  slioidd  be  controlled  by  tlie  concentration 
of  nitrating  acid,  temperature,  and  duration  of 
reaction  rather  than  by  the  actual  (|uantity  of 
nitric  acid  used.  (3)  The  reaction  proiiuct  should 
be  separated  from  the  spent  acid  as  nuickly  as 
jjossible.  (I)  The  action  of  the  nitrating  acid  on 
the  apparatus  sliould  be  reduced  to  a  minimum  by 
suitable  choice  of  material  and  conci^utralicm  of 
acid.  A  complex  mixture  of  di-  and  tii-nitro- 
tolucnes  is  recovered  from  the  mother  liciuors  after 
separation  of  the  trinitrotoluene,  and  this  when 
nitrated  with  a  mixed  acid  containing  only  15% 
llXOj.  yields  a  "  li(juid  trinitrotoluene  "  (ItSli — 
17-2"uN),  which  may  be  used  for  gelatinising 
collodion  cotton. 

liibUogniphjj.  Wilbraiul,  Annaleii.  I«t53,  128, 
178  ;  Hepp,  Amialen,  1882.  215,  3(5(5  ;  Stiidel, 
Annalen.  1890,  259,  208  ;  Iliiussermann.  this  J., 
JSOI,  1028  :  18l»2.  235  ;  Bichel,  Fr.  Pats.  357.925 
and  3(59.371  of  190(5;  this  J..  1900,  135.  1907. 
115  ;  RudelolT.  this  J.,  1907,  07  :  Kscales.  Z.  ges. 
.Schiess-  u.  .Sprengstoftw.,  1908,  3,  21  ;  Xobel  und 
Co.,  Cier.  Pat.  212.109,  this  .J..  1909,  1005;  Van 
den  Arend,  Rec.  Tiav.  Chini.  Pavs-Bas.  1909,  28, 
108;    Vender,   Eng.   Pat.    18.281  'of   1909.  tliis  J.. 

1910.  205;  Comev,  J.  Ind.  Kng.  ('hem..  1910, 
2,  103;  Vasqu.-z.  this  J..  1911,  1040:  Verola, 
tins  J..  1912.  152  ;  Dautriche.  this  J..  1912.  153  ; 
Xobel  und  Co.,  Kr.  Pat.  132.981.  this  J..  1912, 
153;  I^aiigeiischeidt.  this  ,1..  1912.  1147;  Block, 
A.  phvsik.  Cheni.,  1912.  78,  385  ;  >robel  und  (k>., 
tier.  Pat.  2(il,.503,  this  J.,  1913.  1088;  Kast,  Z. 
ges.  Scluess-  u.  Sprengstoflw..  1913,  8,  (55.  88,  155, 
172;  Will,  this  J..  1911.  37t)  :  .Molinari  and 
(iiua.  this  J..  191  1.  (1811  ;  tiiua.  this  .J.,  1914.  087  ; 
Koerner  an<l  Contardi.  Atti  K.  Aeead.  Lincei, 
1914.  23,  11..  101;  Jlolleman.  Keo.  Trav.  Chim. 
Pays-Bas,  1914.  33,  1  ;  lUutoul.  tliis  J..  1915,  00  ; 
Obei'schlesischi-  A.-(i.  f.  Fabrik.  von  Lignose, 
(ier.  Pat.  277.325.  this  .1.,  1915.  199  ;  .Mcllutchison 
and  Wright,  this  J..  1915,  781  ;  (iiua.  this  .1..  1915, 
S27.  984;    Craig  and  <itheis.   Kng.  I'at.  23,181  of 

1911.  this  .1..  1915,  985:  Koerner  and  Contardi, 
this  J..  1915.  1010;  Soc.  Ital.  Prod.  Ksplodenti, 
Kng.  Pat.  19..500  of  1914;  this  J..  1915,  1118; 
.Marshall,  "  ICxplosives  :  theii'  history,  properties, 
and  manufacture,"   1015. — A.  S. 

l'.\TKN'TSi. 

Curlridijcn  for  itimiU  umm  and  the   lilcc ;    Munu- 

fdcliire  of  com ponitioim  for .   E.  R.  von  Herz. 

Uer.  I'at.  285.902.  July  14,  1914. 

'I'liK  nornuil  lead  compound  of  trinitroresorciiiol, 
C,.H(XOjl  ,().Pb.  is  used  either  alone,  or  together 
with  oxjgen-carriers  antl  other  known  coiLstitueuts, 
for  ijreparing  lomijositions  for  cartridges  in  which 
the  charge  acts  both  as  a  primer  and  as  a  pro- 
pellant.  For  this  purpose  it  is  superior  to  mercury 
fulminate,  as  it   produces   hardly   an\    smoke  and 


causes  less  fouling  of  the  barrel  of  the  firearm.  It 
may  also  be  substituted  for  a  considerable 
proportion  of  the  merciu'y  fulminate  in  charges 
for  detonatoi-s,  percussion  caps,  etc. — A.  S. 

h'.rijhsirc  primini/  charges.  W.  II.  Huell,  Xi.'W 
Haven,  Conn.,  U.S.A.  Eng.  Pat.  21.082,  Oct.  10, 
1914.      Under  Int.  Conv.,  Oct.  21,  1913. 

Skk  U.S.  Pat.  1,100,343  of  1914  ;  this  J.,  191 1,  944. 


XXIII.     ANALYTICAL  PROCESSES. 


Vapour  densities  , 
mining -.    P 


Comparative  method  for  deler- 
Blackman.    Chem.  Soc.  Trans., 
-1503. 


1915,  107,  1500- 
IXTO  the  middle  of  a  capillary  tulie  about  100  cm. 
in  leagtli  and  sealed  at  one  end  a  short  thread  of 
mercury  is  introduced,  followed  by  a  thread  of 
the  liquid,  and  the  open  end  is  then  sealed,  and 
the  originally  closed  end  opened.  When  atmos- 
pheric temperature  has  been  attained  the  lengths 
of  the  thread  of  liquid,  I,,  and  of  the  air  thread,  V, 
between  the  mercury  and  the  scaled  eml  are 
measured.  A  liquid  of  known  vapour  density  is 
then  introduced  into  the  open  end  of  the  capillary 
which  is  again  sealed.  When  cold  the  tube  is 
placed  liorizontally  and  the  lengtlis  of  the  air 
spaces,  Vi  and  Vj,  and  of  the  second  thread  of 
liiiuid.  lo,  are  determined.  The  tube  is  then 
heated  to  a  temperature  sulticiently  high  to 
vaporise  both  substances  and  the  respective 
lengtlw  of  the  air  spaces,  v ,  and  v ...  again 
measured.  The  specific  gravities  of  both  sub- 
stances, s,  and  Sj,  the  room  temperatm'e,  i. 
and  the  atmosijheric  pressure,  p.  must  also  be 
observed.  It  can  be  shown  that,  if  d,,d..  are  the 
respective  vapour  densities, 

310(58  Sili_jj(V-li)r    Va-Ia     _  V]      3H)08ji,L 
d,v,  273+t   LV2(V,-1,)     vj  "^       d,V2 

Since  the  central  expression  is  very  small  the 
equation  simplifies  for  most  ordinary  purposes 
to  s,l,/d,v,  =s„U/d.,V2,  from  which  expression  the 
ratio  di/do  is  readilj"  determined,  all  that  need 
be  known  in  this  ca.se  being  the  specific  gravities, 
the  lengtlis  of  the  liquid  tlu-eads.  and  the  lengths 
of  the  ail-  spaces  when  the  liquids  are  vaporised. 
Results    of    considerable  accuracy  are  obtainable. 

— G.  F.  M. 

Cryoscopy  :      Application      of  ~ to      chemical 

analysis.  ^\.  Urapier.  Comptes  rend.,  1915, 
161,  401—403. 
The  constituents  of  mixtures,  e.g.,  distillates, 
can  in  some  cases  be  estimateil  by  eryoscopic 
methods.  If  a  liiiiary  liquid  mixture  be  diluted 
with  a  known  amount  of  one  of  its  ingredients 
the  ;uuount  of  the  other  can  be  calculated  from  the 
(h'pression  of  tlie  freezing  point  of  the  added  con- 
stituent. In  more  complex  mixtures  one  con- 
stituent can  be  determined  from  measurements 
of  the  depression  produced  by  the  mixture  (1) 
in  an  inditt'erent  solvent,  and  (2)  in  the  constituent 
to  be  determined.  If  A  and  A '  arc  the  de- 
pressions produced  by  tt  gi'ins.  of  the  mixture  when 
dissolved  (1)  in  P  gruLS.  of  an  indifterent  solvent 
of  molecular  depre-ssion.  /,-,  and  (2)  in  P  grms.  of 
the  constituent  to  be  determined  which  has  a 
molecular  weight,  .M.  and  a  molecular  depression,  k" 
then  the  weight,  .i',  of  the  con-stituent  to  be  deter- 
mined present  in  x  grnts.  of  the  mixture  Is  given  by 
the  formida; 

_MP(fc'A— A-A')  MP(fc'A— fcA') 

■'■""/c(.MA-|-  lOOfc')         '        100  kk' 

These  expressions  are  deri\ed  very  simply  from 
the   \Nell   known  cryoscoiiic   laws  ;    the  second   is 
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\  alid  only  when  x  is  very  small  compared  with  P- 
The  autlior  has  obtauiecl  very  promising  results 
mth  these  methods. — J.  H.  L. 

Micro-electroanalysis.     E.  H.  Eiesenield  and  H.  F. 
MoUer.     Z.  Elektrochem.,  1915.  21,  137—143. 

Methods  have  been  worked  out  for  the  micro- 
electroanalysis  ot  copper,  sUver,  and  mercui'y 
which  permit  as  little  as  5  mgrms.  per  litre  to  be 
determined  with  an  error  of  Oo%,  which  is  caused 
by  inconstancy  in  the  weight  of  the  cathode  due 
to  superficial  gas  layers.  The  operation  is  con- 
ducted on  20  c.c.  of  solution  in  a  glass  cell  with  a 
rotating  anode  which  serves  as  a  stirrer,  and 
a  cathode  weigliing  about  17  mgrms.  consisting  of 

002  mm.  platinum  wire.  The  acids  used  in  the 
electrolyte  must  be  redistiUed  in  glass  vessels,  and 
after  completion  of  the  deposition  the  electrolyte 
must  be  gradually  displaced  by  distiUed  water 
until  tlie  current  has  fallen  to  at  least  1%  of  its 
original  value,  before  the  cathode  is  removed,  as 
otherwise  adhering  acid  will  dissolve  considerable 
quantities  of  the  deposit.  The  foUowing  con- 
clitions  are  recommended  for  each  of  the  three 
metals  in  question  : — For  copper  the  solution 
shoukl  contain  10  c.c.  ot  2A'  nitric  acid  and  be 
electrolysed  at  00  C.  with  2  volts  and  10  mUli- 
amperes  for  at  least  2  hours.  For  silver  a  solution 
containing  2  c.c.  of  '2N  nitric  acid  and  1  c.c.  of 
alcohol  is  electrolysed  at  oO' — 60'  C.  with  1-35 
volts  and  4  milhamperes  for  six  hours.  Foi' 
mercury  2  c.c.  of  2A^  nitric  acid  is  added  to  the 
electrolyte,    which    is    electrolysed    at    0°  C.    witli 

3  volts   and    10   milhamperes   tor  six   horu's. 

— G.  F.  M. 

Polassium  ;  Perchlorate  and  coballinitrite  methods 

for  the  detcrminulivn  of .     T.  D.  Jarrell.     J.    i 

Assoc.  OHicial  Agric.  Chem.,  1915,  1,  29—32. 

The  perclilorate  method  of  estimating  potassium 
(this  J.,  1913,  100)  gives  low  results  because 
potassium  perchlorate  is  distinctly  soluble  in  the 
alcohol  (containing  percliloric  acid)  used  to  wash 
it.  A  source  of  error  is  also  introduced  with  the 
excess  barium  chloride  used  for  the  precipitation 
of  siUphates  previous  to  the  determination,  since 
this  compound  is  not  properly  removed  from  the 
Ijotassium  percldorate  by  washing  with  alcohol. 
A  series  of  tests  on  pure  potassium  chloride,  com- 
paring this  method  with  the  platinic  cliloride 
method,  showed  that  the  results  differed  by  about 
1  %.  The  perchlorate  method  also  demands 
more  time.  With  the  cobalttnitrite  method  (this 
J.,  1910,  1218)  the  most  concordant  results  were 
obtained  when  25  c.c.  of  the  reagent  was  added 
to  10  c.c.  of  the  potassium  solution.  Compared 
with  the  platinmu  chloride  method  the  results 
were  about  2  %  too  low,  the  error  being  probably 
due  to  decomposition  of  the  reagent  by  heating. 
The  results  of  determinations  on  potassium  i 
chloride  and  on  mixed  fertilisers  were  very  erratic, 
and  the  method  in  its  ijreseut  form  is  regarded 
as  um'eUable. — E.  H.  T. 

Phosphorus  ;  Nephelometric  detennination  of — . 

P.  A.  Kober  and  G.  Egerer.     J.  Amer.  Chem. 
Soc.,  1915,  37,  2373—2382. 

The  reagent  ot  Pouget  and  Chouchak  (this  J., 
1011,  985)  for  the  estimation  of  phosphorus  has 
been  modified  by  substitutmg  hydrochloric  for 
nitric  acid,  and  in  the  new  form  it  is  stable, 
colourless,  and  appUcable  for  the  accurate  nephelo- 
metric estimation  of  phosiihorus  in  dilution  as  \ 
great  as  1  in  2,000,000.  The  reagent  is  prepared 
by  dissolving  1-5  grms.  ot  sodium  molybdate  in  t 
2-5  c.c.  of  water  and  adding  10  c.c.  of  hydrochloric 
acid  prepared  by  diluting  concentrated  acid 
(sp.gr.  1'20)  with  an  equal  volume  of  water.  To 
the  clear  solution  1  c.c.  of  2%  strychnine  sulphate 
solution  is  then  added  and  after  standing  over-  ( 


night  the  solution  is  filtered.  The  phosphorus 
estimation  is  carried  out  by  adding  to  30  c.c.  of 
water,  5  c.c.  of  N  /2  hydrochloric  acid,  5  c.c.  of 
the  above  reagent,  and  10  c.c  of  phosphate  solu- 
tion, either  the  standard  or  the  unknown  ;  after 
gently  rotating  in  the  flask  and  setting  aside  for 
three  minutes,  the  degree  of  tiu-bidity  is  observed 
in  the  nephelometer. — G.  F.  M. 

ll(iiii/c  of  applicabiUti/  of  the  sulphur  dioxide  method 
of  determining  aromatic  constitucids  in  hydrocarhon 
mixtures.     Rittman  and  jMoore.     Sec  IIa. 

Proximate  analysis  of  nitrocellulose  solutions  and 
solvents.     Conley.     See  V. 

Micro-reactions     of    carbon     bimdphide.     Deniges. 
See  VII. 

Detection  of  vegetable  oil  in  animal  fats.    Jlareusson 
and  SchUhng.     See  Xll. 

Detection  of  condensation   products  of  phenols  and 
formaldehyde.     Steinitzer.     iSVcXIll. 

Method   for    determininij    the    lime    requirement    of 
soils.     .Tones.     See  XVI. 

Methods  for  the  determination  of  humus  in  soils. 
Flaps.     See  XVI. 

Determination  of  humus  [in  soils].  Smith.  iS'ee  XVI. 

Formation  and  dclermiiiatioii  of  acids  in  mult  and 
barley,  and  their  extraction.  Liiers  and  Adler. 
See  XVIII. 

Determination  of  fat  in  food  for  infants.  Chapman. 
See  XIX.\. 

('(rmparison  of  the  iodine  tilration  and  zinc  chloride 
methods  for  the  analysis  of  lime-sulph'ur  solutions. 
Roark.     See  XIXb. 

Mctliod  for   the   analysis   of   linic-sulphur   solution. 
Averitt.     See  XIXb. 

Determination    of    clove    oil    by    distillation    vith 
steam.     Hortvet.     See  XX. 

Patents. 

(loses  :       Apparatus      for      analysimj .         O. 

Matzerath,     Aachen.     Germany.  U.S.     Pat. 

l,151,792.Sep.28,1915.  DateofappL.Oct.  9, 1914. 

The  apparatus  (see  fig.)  consists  of  a  measuring 
vessel,  «,  connected  by  tubes,  b  and  c,  to  an 
absorption    vessel,     d,    provided    with    an    open 


fuimel.  !/,  and  by  a  flexible  tube,  k.  to  a  levelling 
vessel,  /,  by  which  gas  can  be  transferred  from  the 
measuring    vessel    to    the    absorption    vessel    anil 
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fiee-versd.  The  moa-iinrinK  vossol  ha.s  inlet  and 
outlit  tuhcs.  /  ami  /(,  and  the  1ii\v<t  end  of  the 
outlet  tulif  is  pniviili'd  with  a  j;railuateil  scale 
the  top  mark  of  which  I'oincides  with  the  bottom 
of  the  tiihc.  b.—W.  K.  K.  V. 

(ia«e»  ;    Apparatus  for  the  continuous  analysis  of 

.       Allgem.    Elektrieitats-Oes.       Oer.    Pat. 

285,781,  May  .SO,  1914. 

Tub  gas  is  hrouRht  into  contact  with  a  liquid 
ivapent.  an<l  the  content  of  a  particulai'  con- 
stituent IK  I'stiniati'd  from  the  thermal  effect 
piivUiccd,  which  is  measured  l)y  means  of  a  thermo- 
element. The  cold  junction  of  the  thermo-elenient 
is  maintained  at  the  same  temperatvire  as  the 
liq^uid  ivajjent  and  the  .jas  under  examination,  by 
ii.'?ing  the  reagent  as  looling  liquid. — A.  S. 

OHfrmiiiiition  of  ben:ol  in  (/asea.    Ger.  Pat.  285,920. 
See  U.K. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Raeiium  rays  ;    Choniriil  action  of  pinriratinrj  - 


A.  Kailan.     Monatsh.  Them.,  191  t.  35,859—887. 
.T.   (Tiem.  .Soc.   191.->.    108,  ii..  (it!:}— mU. 

Ethyl  acetate  is  decomposed  by  the  action  of  the 
penetrating  rays  of  radium,  both  when  practically 
pure  and  when  mixed  wit  h  alcoliol  and  water.  The 
velocity  of  formation  of  acid  under  the  action  of 
the  rays  was  measured  under  various  conditions. 
In  three  t-ests.  the  first,  in  whicli  32-2  mgrms.  of 
radium  (element )  was  us<>d,  the  second,  a  "  blank  " 
test  in  the  same  room  where  the  radium  was  kept, 
both  at  10°  to  li'  C.  and  the  third,  a  "  blank  " 
teat  in  a  room  away  from  radioactive  preparations, 
at  25°  C  the  rate  of  formation  of  acid  was  four 
times  as  great  in  the  second  as  it  was  in  the  tiiird, 
and  eight  and  a-half  times  as  great  in  the  first  as 
in  the  second.  In  the  second  test,  the  increased 
I'at-e  is  ascribed  to  y-rays.  The  primary  action  of 
the  rays  is  regarded  as  a  decomposition  of  the 
ester  molecule  with  formation  of  acid  and  an 
unsaturated  hydrocarlion.  The  velocity  of  ester 
formation  in  acetic  acid  and  alcohol  is  hardly 
measurably  increased  by  the  action  of  radium 
lays.  Acet-tjne  exposed  to  radium  rays  forms 
acetic  acid,  as  in  ultra-violet  light,  but  about 
a  thousand  times  more  slowly. 


Trade  Report. 

Aicstria-Hunf/ary  ;    The  chemical  industri^is  of  ■ 


and  the  tear.    E.  Donath  and  G.  Ulrich.    C'hem.- 
Zeit.,  1915,  39,  50.5— .507.  .520-528. 

After  the  disorganisation  of  the  early  days  of 
the  war,  the  indu.stries  rapidly  recovered  and  those 
engaged  in  the  protluction  of  war  material  are 
enjoying  exceptional  prosperity  ;  the  financial 
situation  is  described  as  "  comparatively  favour- 
able." To  overcome  the  difliculty  in  connection 
with  the  supply  of  imported  raw  materials  : 
wool,  cotton,  metals,  etc.,  controlling  corporations 
and  war-a.ssociations  have  been  formed,  to  act 
in  conjunction  with  a  committee  appointed  by  the 
Govermnent.  As  regards  fuel,  transport  diffl- 
cidties  have  been  most  pronounced  and  still 
operate  in  some  localities  ;  the  capacity  of  the 
railways  generally,  however,  is  now  estimated 
to  be  about  75%  of  the  normal.  Sources  of 
coal  supply  are  ample,  having  been  materially 
increased  by  the  exploitation  of  the  occupied 
territ<jries,  but  there  is  a  strong  movement  on 
the  part  of  the  authorities  to  encourage  the  sub- 
stitution   of    coke    for    coal    in    industrial    works. 


in  order  to  meet  the  intense  demand  for  dis- 
tillation by-products.  The  oxygen  industry  has 
been  a<lvcisely  alTected  by  the  war.  The  position 
of  the  inorgani<-  heavy  chemical  industry  is  quite 
satisfactory,  being  only  alTected  by  transport 
dilliculties  ;  ample  home  supplies  of  salt,  and  of 
pyrites  rich  in  copper,  are  available  ;  some 
extensions  of  sulphuric  acid  plants  are  recorded. 
The  nitrogen  question,  both  from  the  agricultural 
and  military  points  of  view,  has  required  .serious 
attention,  owing  to  the  stoppage  of  imports  from 
Chile,  while  t  he  production  of  ammonium  sulphate 
has  not  equalled  that  of  former  years,  owing  to 
the  reduced  activity  of  the  blast-furnaces,  the 
principal  consumers  of  coke.  Nitrogen  products 
from  the  air  are  playing  an  important  part  in  the 
present  war  ;  a  factory  near  Innsbriick  is  operating 
PaiUi's  process.  The  glass,  cement,  and  building 
materials  industries  have  been  adver.sely  alTected 
through  restricted  fuel,  transport,  and  export 
facilities  ;  the  cement  trade  is  particularly  bad, 
man\  of  the  factories  being  closed  down.  The 
iron  intlustry  is  now  recovering  from  its  early 
depression  and  the  position  is  good,  but  its 
activities  have  been  diverted  in  accordance  with 
the  special  conditions  created  by  the  war.  In 
connection  witli  otlier  metals  the  authorities  are 
urging  a  closer  and  more  intense  working  of 
existing  ore  deposits,  while  tlie  higli  prices  are 
favourable  to  the  re-opening  of  old  workings 
previously  unprofitable.  The  wood  distillation 
industry  is  extremely  active,  owing  to  the  great 
demand  for  its  products  ;  iodine  products  are 
scarce  ;  the  requirements  in  fine  chemicals  and 
dj'estutTs  are  amply  covere(i  by  (Jermany.  The 
position  of  the  textile  trades  is  dominated  by  the 
rfequirements  of  the  army  and  the  distribution  of 
raw  materials  is  under  control  ;  the  scarcity  of 
jute  alTords  an  opportunity  for  tlie  extended  use 
of  pajjer  yarns.  The  leather  industry  is  also 
dominated  by  army  requirements  ;  home  supplies 
of  raw  materials  are  being  conserved.  The  fat 
and  soap  industries  have  suffered  severely  from 
lack  of  imported  materials  but  the  cultivation  of 
oil-bearing  crops  is  being  strongly  encouraged  : 
the  oil-hardening  processes  are  being  worked  with 
great  benefit  in  this  connection.  Tlie  mineral 
oil  trade  suffered  t)y  the  Russian  invasion  but 
certain  companies  do  not  show  heavy  losses  ; 
some  new  wells  have  recently  Iteen  opened.  The 
sugar  industry  suffered  heavily  both  from  invasion 
and  loss  of  export  trade.  Large  stocks  have 
accumulated  and  the  present  beet  crop  is  reduced 
by  40  "o  ;  the  crisis  is  only  temporary  and  the 
situation  will  be  relieved  by  the  cultivation  of 
oil  crops.  In  the  spirit  industry  much  of  the 
cereal  raw  material  has  been  required  for  food 
but  has  been  partly  replaced  by  the  excess  stocks 
of  raw  sugar  ;  prices  of  spirit  have  risen  and  the 
demand  is  very  active.  In  the  brewing  and 
malting  industry  the  supply  of  malt  and  hops  was 
very  jilentifid  at  the  beginning  of  the  war.  owing 
to  restriction  of  exports,  but  prices  of  Ijarley 
soon  rose  and  during  the  spring  and  summer 
malting  of  barley  was  prohibited.  Consequently 
stocks  of  malt  were  conserved  and  sugar  was 
largely  used  for  brewing.  The  output  of  the 
breweries  has  been  reduced  by  30%,  chiefly  in 
export  business. — J.  F.  B. 

Prohibited   exports.     Order    in    Council,    Nov.    3, 
1915. 

The  Proclamation,  dated  July  28th.  1915,  as 
amended  and  added  to  by  subsequent  Orders  of 
Council,  is  further  amended  as  follows  : — 

The  exportation  of  the  following  is  prohibited 
to  all  destinations  : — Cinchona  bark,  quinine  and 
its  salts  ;  metal  cylinders,  such  as  are  used  for 
containing  compressed  oxygen  or  hydrogen. 
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I 
The  exportation  of  "  aluuiiniuni,  manufactuies 
of  ahiminimn.  and  alloys  of  aluminium,"  which  is 
already  prohibited  to  all  destinations  abroad  other   j 
than    feritish    Possessions    and    Protectorates,    is   ! 
prohibited  to  all  destinations.  ' 

The  heading  "  Oil,  blast  furnace  {except  creosote   | 
and  creosote  oil)  "  in  the  lists  of  goods  the  exporta- 
tion of   which   is  prohibited    to    all    destinations 
abroad  other  than  British   Possessions  and  Pro-    i 
tectorates.  is  deleted,  and  there  is  inserted  in  the 
list  of  goods  the  exportation  of  which  is  prohibited 
to   all   foreign   countries   in   Europe   and    on   the 
Mediterranean  and  Black  Seas,  other  than  France, 
Russia  (except  through  Baltic  ports),  Italy,  Spain, 
and  Portugal  the  heading  "  creosote  and  creosote 
oils  (including  blast  furnace  oil)  except  wood  tar   ; 
oil  (the  exportation  of  which  is  already  prohibited   , 
to    all    destinations    abroad    other    than    British 
Possessions  and  Protectorates)." 

Switzerland  :    Prohibited  exports.     Board  of  Trade 

J.,  Nov.  11,  1915. 
By  virtue  of  a  Federal  Decree  of  Nov.  5th,  the   j 
exportation  of  the  following  from  Switzerland  is    , 
prohiliited  : — Ligneous     cement     and     other     tar 
products  ;     nickel    oxide  ;     platinum    and    silver, 
unwrought,   coined,   and   rolled  ;     platinum,   gold, 
and  silver  in  the  form  of  wii-e  ;    tissues  made  from 
such  wu-e  ;  gold  and  silver  leaf  :  gold  and  platinum 
salts  ;     varnishes,   lacs,   and   siccatives  ;     and   the 
following  raw  materials  and  intermediate  products 
for     the     manufacture     of     colouring     materials, 
pharmaceutical     products,     bleacliing     materials.    ; 
pyrotechnical   products,    and    for   other   technical 
use.  so  far  as  not  covered  by  previous  prohibitions  : 
— Hydrogen     peroxide  ;      peroxides     of     sodium, 
calcium,  barium,  and  lead  ;  chlorates,  perchlorates, 
and  persulphates  ;   perborates  ;   nitrates  of  barium 
and  of  strontium  ;    ammonia  in  aqueous  solution.    ' 
and  ammoniacal   salts  ;     potassium   and   sodium  :    ' 
caustic  potash  and  caustic  soda,  whether  solid  or 
liquid.     Alkali    salts — Chlorides  ;      hypochlorites  ; 
iodates  ;     sulphates    and    bisulphates  ;     sulphites, 
bisulphites  and  hyposulphites  ;    sulphides  ;    bicar-    ; 
bonates  ;      acetates ;      cyanide  ;      sulphocyanide  ; 
oxalate  and   bioxalate  ;    tartrate,   bitartrate,   and 
stiljiated    tartar  :      alnminate  ;      hypophosphate  ;     ' 
pyrophosphate.     Calcium    salts — Fluoride,     crude    j 
(fluoi-spar)  or  purified  ;    biphosphate,  glycerophos-    , 
phat*.  lactate,  permanganate,  oxalate  ;    tartrate  ; 
bisulphite  ;   borate,  citrate,  sulphide.     Phosphoric 
acid  ;    oxalic  acid  ;    boric  acid  ;    anliydrous  acetic    ] 
acid  ;    monochloracetic  acid  ;    lactic  acid  ;    titanic 
acid  ;    molybdic  acid  and  txingstic  acid  ;    vauadic 
acid  ;    fatty  acids  not  specially  mentioned  in  the 
Swiss    Customs    Tariff.     Compressed    gases — Car- 
bonic    acid  ;      acetylene    lighting     gas,     oil     gas  ; 
ammonia  ;   oxygen,  hydrogen,  liquid  air  :   sulphur- 
ous acid,  and  other  compressed  acids  not  specially 
mentioned  in  the  Swiss  Cxistoms  Tariff.     Chromic 
acid ;     chromate.   bichromate,   and   other   chrome 
salts  ;   salts  of  manganese.     Wastes  from  soap  and 
dye  works,  tin  ashes,  oxide  of  tin,  and  stannate 
of   soda.     Derivatives   of   tar   oU  ;     derivatives   of 
benzol  and  of   naphthalene. 


Books  Received. 

Practical  Organic  and  Bio-Chemistry.  By 
B.  H.  A.  Plimmee.  pp.  xii.,  635.  Longmans, 
Green  and  Co.,  London.     Price  12s.  6d. 

Tins  work,  intended  cluefly  for  the  medical 
student,  aims  at  providing  a  general  practical 
account  of  all  those  gi'oups  of  organic  substances 
which  are  of  interest  to  the  bio-chemist.  The 
simple,  fatty  substances  are  first  dealt  with,  then 
the  more  complex  groups,  the  fats,  lecithins,  and 


carbohydi-ates  ;  these  are  followed  by  the  cyclic 
compounds,  including  the  nucleic  acids,  the 
terpenes,  the  anthocyans,  the  indole  derivatives, 
and  the  alkaloids.  Next  follow  sections  on 
enzjTues  and  colloidal  solutions,  and  on  the  pro- 
teins and  the  pigments  of  the  blood  and  of  leaves, 
the  work  concluding  with  very  important  sections 
on  the  analysis  of  ittine  and  of  tissues. 

The  treatment  ttooughout  differs  from  that 
which  is  usually  characteristic  of  a  book  on 
practical  organic  chemistry  since,  along  with  the 
descriptions  of  preparations  and  reactions,  a  large 
amount  of  information  is  given  on  the  constitution 
and  chemical  relationships  of  the  compounds 
discussed.  Not  infrequently  purely  theoretical 
accounts  are  given  without  any  practical  details 
at  all.  This  plan  no  doubt  has  some  advantages, 
but  it  may  be  doubted  whether  in  many  cases  the 
discussion  of  the  subject  is  sufficiently  full  to  be 
of  use  to  the  reader. 

To  the  analyst  the  book  should  be  of  value, 
both  du-ectly  and  indirectly,  particularly  with 
regard  to  nitrogenous  substances.  In  the  first 
place,  vers'  valuable  descriptions  of  the  latest 
methods  of  analysis  of  urine,  blood,  and  muscle 
are  given.  In  addition  to  these,  however,  much 
useful  information  is  collected  concerning  the 
individual  proteins  and  their  products  of  hydrolysis. 
The  analytical  treatment  of  the  proteins  of  food 
is  still  notoriously  very  imperfect,  and  much 
remains  to  be  done  before  it  can  be  regarded  as 
at  all  on  the  same  footing  as  that  of  the  carbo- 
hydrates and  fats.  The  subject  is,  however,  one 
of  the  greatest  importance,  as  the  modern  re- 
searches on  diet  havf-  shown  that  nothing  short  of 
a  strictly  quantitative  •stimation  of  the  amino- 
acids  derivable  from  the  proteins  present  can 
afford  the  really  essential  information  as  to  the 
efficacy  of  a  particular  nitrogenous  food  material. 
Under  these  circumstances  it  is  rather  to  be 
regretted  that  the  author  did  not  include  a  con- 
nected account  of  van  Slyke's  method  of  deter- 
mination of  the  approximate  composition  of  a 
protein.  Many  of  the  separate  estimations  in- 
volved in  this  method  are,  however,  given,  the 
highly  important  van  Slyke  modification  of  the 
nitrous  acid  method  for  the  estimation  of  amino- 
acids  being  well  described  in  full  detail. 

For  its  immediate  purpose  as  a  laboratory 
companion  for  the  student  of  bio-chemistry,  the 
work  is  admirably  adapted,  but  it  contains  a  store 
of  information  which  cannot  fail  to  render  it 
useful  to  a  much  wider  circle. 

A.  H. 

FmsT  Aid  in  the  Laboratory'  and  Workshop. 

By  A.   A.   Eldridge  and  H.   V.   A.   Briscoe. 

Edwin    Arnold,    London.     32    pp.,    7Jx4|    in. 

Price  Is. 
A  PLACE  should  be  found  in  every  laljoratory  or 
works  tor  this  little  liook.  Brief,  but  clear, 
directions  are  given  for  the  treatment  of  various 
injuries  such  as  are  met  with  in  chemical  works, 
e.g.,  by  acids,  alkalis,  halogens,  etc..  witli  notes 
on  artificial  respii'ation,  fire,  and  cases  of  poisoning. 

Electroplating    with     Cobalt.      By     H.      T. 

Kalmus,    C.    H.  Harper,  and  W.  L.  Savell. 

Canada  Dept.  of  Mines,  Mines  Branch.  Report 

No.  334.     Government  Printing  Office,  Ottawa. 

vii. -f-69  pages,  10  x6f  in. 
This  i5  the  third  of  a  series  of  researches  on  cobalt 
and  its  alloys,  conducted  at  Queen's  University, 
Kingston,  Ontario,  for  the  Mines  Branch  of  the 
Department  of  Mines.  An.  abstract  of  the  report 
has  already  appeared  in  this  Journal,  1915, 
page  619.  The  results  of  the  first  and  second 
series  of  researches  have  been  recorded  in  the 
Journal,    1914,   p.   261  ;     1915,   p.   180. 
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Official  Notice. 


•MEMBERS  ON  MUNITION  SERVICE. 

Dr.  Addistm  furnishes  a  list  of  persons  whom 
the  .Minister  of  .Munitions  has  engagcrt  and  who 
are  ^ivinu  their  serviees  gratuitously.  It  does 
not  in"lude  many  Civil  .servants,  military  and 
naval  oiricei-s,  and  railway  otlicials  who  liavc  been 
lent  tcmporarilv  by  their  own  departments  or 
authorities,  and  who.«e  remuneration  therefore 
involves  no  additional  burden  on  public  funds. 
Among  these  are  tlie  following  Members  of  this 
Society  :  Prof.  V.  P.  Bedson.  Dr.  G.  T.  Beilby, 
J.  F.  Bell,  J.  Bond,  Dr.  riiarles  Carpenter,  Dr. 
G.  C.  Clayton.  Prof.  J.  W.  Cobb.  W.  CuUen,  A. 
Duckliam,  A.  .M.  Duekham,  Prof.  Percy  Frankland, 
Prof.  T.  Grav,  Sir  R.  A.  Hadfield.  V.  \V.  Harbord, 
T.  Hardie,  P.  S.  lloyte,  I'rof.  A.  l.apworth.  Prof. 
A.  P.  Laiu'ie.  A.  E.  Leighton,  J.  MacLeod,  John 
Mann,  F.  Palmer.  Prof.  Parkin.  Sir  B.  Redwood, 
J.  Scott,  A.  T.  Smith,  Allen  M.  Smith,  Prof.  J. 
Thorpe,  O.  Thomas,  Prof.  R.  Threlfall,  Capt. 
TuUo.h.  W.  F.  TuUoch,  J.  Wilkinson,  J.  Wilson, 
and  J.  Young. 


London  Section. 


ilcetitig    held   at    Burlington    House   on    Monday, 
Xovetnber  lat,  1915. 


PROF.  H.  E.  .VBMSTRONO  IN  THE  CHAIH. 


CONSIDERATION  OF  THE  SUGGESTION 
THAT  A  CHEMICVL,  INTELLIGENCE 
DEPARTMENT  SHOULD  BE  INSTITUTED 
BY  H.M.  GOVERN.MENT  AS  A  BRANCH  OF 
THE  BOARD  OF  TRADE.* 

In  opening  a  discussion  on  this  subject,  Dr.  M. 
O.  FORSTER  said  : — 

It  is  not  nece,ssary  for  me  on  the  present  occasion 
to  set  forth  the  position  of  chemistry  in  its  relation 
to  the  State  prior  to  the  war,  because  that  subject 
is  familiar  to  everyone  of  us.  I  assume  we  are  all 
agreed  that  chemistry  has  been  shamefully  neg- 
lected by  the  general  public  and  by  our  govem- 
ncients  ;  that  in  consequence  of  this  neglect  the 
pursuit  of  chemistry  in  Great  Britain  has  not  kept 
pace  with  the  general  development  of  the  science, 
particularly  in  its  application  to  industrj-  ;  that 
the  outbreak  of  war  found  us  at  an  enormous 
disadvantage  as  compared  witli  Germany  in 
respect  of  dyes,  drugs,  and  explosives  ;  and  that 
unless  definite  and  determined  steps  are  taken  to 
establL-ih  the  position  of  chemistry  so  that  this 
branch  of  science  may  be  allowed  to  assume  its 
proper  place  in  the  national  economy,  the  restora- 
tion of  European  peace  will  be  the  signal  for  the 
restoration  of  British  chemistry  to  its  former 
ignonuny. 

I  am  now  asking  you  to  take  one  of  those  steps. 
British  chemists  of  this  generation  are  charged  with 
a  clear  and  grave  responsibility,  namely,  to  embrace 
the  last  remaining  opportunity  of  convincing  our 
fellow-countr>nnen  that  the  Empire's  futvire  pros- 
perity and  stability  depend  on  the  substitution  of 

•  Compare  this  Journal,  1915,  763. 


reasoned  action  for  slipshod  opportunism.  Many 
of  our  leaders  liave  preached  this  doctrine  in  the 
past,  and  happily  some  of  them  survive,  notably 
Professor  Arutstrong,  Sir  William  Ramsay,  Sir 
Henry  Roscoe,  and  Sir  William  Tilden,  to  mention 
a  few.  But  manfully  as  they  have  striven  for  the 
cause,  they  have  not  yet  reaped  the  harvest  of 
their  efforts,  because  circumstances  were  too 
strong  for  them.  Now  the  pendidimi  has  swung  ; 
tlie  times  oft'er  such  vivid  object-lessons  that  if  we 
fail  to  bring  those  olijcct-lessons  home  to  the 
publii-,  and  through  them  to  the  poUticians,  we 
shall  deserve  tlie  oljloquy  which  an  enfeebled  and 
attenuated  futm-c  generation  of  chemists  wiU 
heap  vipon  us. 

It  is  not  pretended  that  the  establishment  of 
a  Chemical  Intelligence  Department  at  the  Board 
of  Trade  will  do  more  than  lay  some  stones  in  the 
edifice  which  we  have  to  builtl,  ))ut  I  do  believe 
that  it  may  include  the  foundation  stone  of  one 
wing.  Assuming  that  it  Ls  conducted  by  chemists 
of  the  right  type,  directed  by  a  chemist  having 
the  combined  qualifications  of  an  ambassador  and 
a  missionary  cemented  by  inexhaiLstible  patience 
and  a  sense  of  liumour,  it  should  work  at  least  one 
miracle,  namely,  a  Government  Department 
peacefidly  penetrated  by  modern  science.  At  the 
present  moment.  Government  is  making  use  of 
chemical  advice  to  an  extent  hitherto  unknown. 
As  the  war  proceeds,  this  advice  will  become 
increasingly  valued  by  the  State,  and  one  purpose 
served  by  the  establishment  of  such  a  Department 
as  Ls  now  proposed  would  be  to  preserve  to  the 
country  this  new  tradition  of  State  service  by 
chemistry  which  we  all  know  to  be  vital  to  its 
welfare. 

One  of  the  olijections  which  have  been  raised 
against  the  proposal  takes  the  form  of  an  alter- 
native suggestion,  namely,  that  the  money  svipplied 
by  the  State  tor  the  conduct  of  the  organisation 
would  be  more  usefidlj'  aduiinistered  for  the  same 
purpose  by  the  Society  of  Chemical  Industry,  or 
the  Chemical  Society,  or  a  .Joint  Committee  of  the 
various  bodies  which  have  for  their  main  object 
the  advancement  of  chemistry  in  one  or  other  of 
its  liranches.  I  do  not  share  this  view  for  tvvo 
principal  reasons.  In  the  firet  place,  the  organisa- 
tion would  lack  that  authority  and  prestige  which 
woidd  natvirally  accrue  to  it  from  direct  and 
oflicial  connexion  with  the  Government  ;  secondly, 
there  wovdd  be  lost  to  it  an  opportunity  of  leavening 
the  wliole  lump  of  bureaucratic  stolidity  with  a 
little  leaven  of  chemical  instinct.  In  tact,  the 
Chemiral  Intelligence  Department — it  Is  perhaps 
not  amiss  that  its  initials  are  identical  with  those 
of  the  Criminal  Investigation  Department — would 
act  as  a  catalyst,  by  tlie  exercise  of  which  the 
invaluable  material,  both  human  and  documentary, 
whicli  lies  between  Westminster  Bridge  and 
Trafalgar  Square,  might  be  assembled  into  a  huge 
contact-plant  for  elaborating  far-sighted  and 
stimulating  measures  of  government.  It  may  be 
argued  that  the  catalyst  would  become  poisoned  by 
the  atmosphere  of  \\TiitehalI.  I  admit  the  rl^k, 
but  iet;ard  it  as  less  important  than  tlie  huge 
waste  of  energy  incurred  by  bringing  the  mixed 
gases  to  Burlington  House.  Whatever  may  be 
said  against  the  propriety  of  maintaining  two 
establishments,  I  want  to  see  chemistry  set  up 
house-keeping  in  the  neighbourhood  of  St. 
Stephen's. 

For  the  purpose  of  discussion,  I  laid  the  following 
scheme  before  the  Society  at  the  Annual  Meeting 
in  Manchester  last  July  : — 
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Suggested  Scope  of  a  Chemical  Intelligence 
Department  to  be  Instituted  by  H.M.  Govern- 
ment AS  A  Branch  of  the  Board  of  Trade. 

A.  Technical. 

(1 )  Classification  of  chemical  discoveries  at  home 
and  abroad  as  evidenced  by  (o)  Patent  Specifica- 
tions,  (6)  Scientific  ^Memoii's. 

(2)  Distribution  of  chemical  information  to 
scientific  inquirers  and  to  manufacturers  seeking 
new  developments  or  desiring  to  improve  existing 
processes. 

(3)  Collection  of  information  regarding  the  most 
suitable  materials  for  constructing  chemical  plant 
and  apparatus  on  a  manufacturing  scale,  and  the 
most  convenient  sources  for  supply  of  such  plant 
and  apparatus. 

(4)  Tabulation  of  the  by-products  arising  in 
various  chemical  industries,  and  consideration  of 
the  most  profitable  ways  of  utUising  these. 

(5)  Presentation  of  problems  arL-ing  out  of  (3) 
and  (4)  to  the  numerous  research  chemists  through- 
out the  country,  such  problems  to  be  offered  under 
proper  discretionary  safeguards  and  with  appro- 
priate remuneration. 

B.  Techno-Commercl\l  (bv  co-operation  with  the 

Board  of  Trade). 

(1)  Classification  of  foreign  chemical  products 
in  respect  of  their  distribution  throughout  the 
world,  with  ruling  prices,  tariffs,  cost  of  transport, 
and  where  possible,  cost  of  production. 

(2)  Classification  of  the  resources  of  the  Empire 
and  friendly  nations  in  raw  materials,  for  the 
purpose  of  finding  novel  applications  of  these. 

C.  Techno-Educational    (by    co-operation   with 

the  Board  of  Education). 

(1)  Classification  of  data  regarding  oppor- 
tunities for  chemical  instr\iction  and  research  in 
various  parts  of  the  Empire,  and  comparison  of 
these  with  those  offered  in  foreign  countries. 

(2)  Consideration  of  possible  improvements  and 
extensions  in  esistmg  Imperial  methods  suggested 
by  the  information  thus  gained. 

(3)  Consideration  and,  where  possible,  applica- 
tion of  methods  by  which  wage-earners  of  good 
conduct  and  adaptability  might  be  trained  as 
technical  foremen. 

The  ground  covered  by  Section  A,  which  deals 
with  purely  chemical  matters,  could  be  traversed 
only  by  trained  chemists.  The  value  of  Clause  (1 ). 
for  instance,  which  might  yield  a  detailed  and 
properly  cross-referenced  index  of  chemical  pio- 
ducts  and  discoveries,  would  be  seriously  dimin- 
ished if  the  subjects  were  not  arranged  in  agree- 
ment with  the  general  editorial  practice  of  scientific 
journals.  The  number  of  such  products  is  now  so 
vast,  and  their  inter-relationship  so  complex,  that 
even  with  the  best  intentions,  confusion  would 
follow  their  attempted  classification  by  laymen. 
A  trustworthy  compendium,  on  the  other  hand, 
would  oft'er  \inrivalled  opportunities  for  the  opera- 
tion of  Clause  (2),  since  it  would  place  a  potential 
inventor  in  the  position  of  knowing  exactly  how 
his  particular  subject  stood  at  the  moment  of 
inquirj'.  Not  only  would  much  valuable  time  be 
spared  from  making  unnecessary  experiments, 
but  the  knowledge  that  such  an  iiiformation 
bureau  existed  would  itself  encourage  invention. 
Incidentally  there  would  arise  a  library  of  a 
highly  specialised  and  important  character. 
Clause  (3)  should  develop  into  an  agency  for  bring- 
ing together  the  usei-s  of  plant  and  the  producei-s 
of  plant,  and  by  a.  systematic  arrangement  of  the 
advantages  and  drawbacks  of  the  various  types, 
assist  in  the  survival  and  evolution  of  the  best 
types.  Clause  (4)  oft'ei-s  the  possibility  of  eff'ecting 
wide  economies  in  many  existing  processes,  and  by 
a  successful  utilisation  of  by-products  rendering 


new  processes  commercially  practicable.  There 
is  general  agreement  that  it  is  in  this  direction  the 
German  manufacturers  have  been  pre-eminent, 
especially  in  the  fine  chemical  industry,  and  a 
recent  modest  example  of  what  might  be  accom- 
plished towards  this  end  has  been  furnished  here 
by  the  many  useful  suggestions  made  regarding 
the  disposal  of  nitre-cake.  Clause  (5)  deals  with 
a  matter  which  is  already  receiving  attention  fsom 
the  Advisory  Council  for  Scientific  and  Industrial 
Besearch,  recently  constituted  under  the  auspices 
of  the  Board  of  Education,  but  the  aspect  of  it 
which  most  closely  concerns  this  Society  is  the 
industrial  one,  and  as  a  remark  which  was  made 
in  JIanchester  last  July  leads  me  to  think  that  the 
clause  is  open  to  misapprehension,  I  desire  to 
repeat  here  what  I  stated  there,  namely,  that 
instead  of  conflicting  with  the  operation  of 
chemists  in  consultmg  practice,  I  believe  that  the 
administration  of  this  clause  woxdd  increase  and 
facUitate  their  work.  I  am  aware  that  the  work 
of  such  chemists  frequently  represents  research  of 
a  higher  and  more  valuable  character  than  is 
revealed  by  much  that  is  published  in  the  journals 
of  unapplied  science,  and  a  judicious  Director  of 
the  Department  would  administer  Clause  (5)  as  an 
instrument  for  bringing  together  the  consultants 
and  those  manufacturers,  large  or  small,  who  were 
not  previously  alive  to  the  opportunities  for 
assistance  in  difficulty  which  such  consultants  could 
offer.  The  Director  ^^•ould  recognise  that  all 
chemical  problems  arising  out  of  the  previous 
I  clauses  are  divisible  roughly  into  two  classes  : 
;  (a)  Definite  and  urgent,  with  a  distinct  financial 
value  attached,  and  (&)  General  in  character,  with 
an  immediate  interest  more  strictly  scientific  than 
I  commercial,  although  perhaps  possessing  a  nucleus 
offering  the  possibility  of  profitable  development. 
Those  in  class  (a)  should  reach  the  consultants, 
trained  to  the  rapid  solution  of  such  problems  and 
naturally  receiving  suitable  fees  from  their  clients, 
whUst  those  grouped  in  class  (6)  might  go  to  the 
colleges,  subsidised  according  to  circumstances 
from  the  fund  administered  by  the  Advisory 
CouncU  for  Scientific  and  Industrial  Research,  the 
Government  Grant  of  the  Royal  Society,  or  the 
Research  Fund  of  the  Chemical  Society. 

Passing  now  to  Section  B,  its  value  would  lie 
in  the  occasion  presented  for  confederating  a 
knowledge  of  chemical  processes  and  products  with 
all  the  resources  for  collecting  information  which 
are  possessed  )iy  the  Commercial  Intelligence 
Department  of  the  Board  of  Trade.  It  lequires 
Init  little  imagination  to  visualise  the  many 
advantages  which  might  follow  this  confederation, 
and  I  need  not  occupy  your  time  longer  than  to 
mention  one,  namely,  the  establishment  of  a 
permanent  exhibition  or  museum  of  chemical  pro- 
ducts and  materials  in  which  the  application  of 
chemistry  is  involved,  together  with  photographs 
and  diagrams  illustrating  and  comparing  foreign 
procedure  with  our  own. 

The  proijosal  in  Section  C.  also,  does  not  requii'e 
elaboration  at  the  moment,  offering,  as  it  does, 
the  opportunity  to  breathe  the  spirit  of  chemistry 
into  the  dry  bones  of  another  government  depart- 
ment. It  is  hardly  necessary  to  point  out  that 
the  results  accumulated  under  Clause  (1)  would 
provide  material  sufficiently  startling  even  to 
arrest  the  attention  of  our  legislators,  some  of  whom 
might  be  thereby  impelled  to  apply  themselves  to 
clause  (2).  The  object  of  Clause  (3)  is  to  enable 
manual  workers  who  have  acquired  technical  skiU 
in  the  factory  to  supplement  it  as  far  as  possible 
by  theoretical  knowledge,  and  enable  them  to 
improve  their  own  position  by  increasing  their 
usefulness  to  the  community. 

Perhaps  the  strongest  argument  which  can  be 
used  in  support  of  the  whole  scheme  is  provided 
by  askmg  you  to  imagine  the  benefit  which  such 
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an  organisation  might  have  conferred  on  this 
country  and  our  MVw^  liad  it  existed  in  full 
workini?  order  ]>rior  to  UU4.  I-'or  ol)vious  reasons 
the  point  eainiot  be  developed  in  public,  but 
everyone  present  is  probably  in  a  position  to  fill 
in  .some  <letails  for  hinuself,  and  would  agree.  I  am 
eonvineed,  that  whilst  the  dye  muddle  and  the 
drun  muddle  and  the  various  other  muddles  could 
scarcely  have  been  averted,  tliey  might  at  least 
have  been  mitigated.  As  to  the"  cost,  this  ndglit 
he  roughly  estimated  at  £5000  per  annum,  which 
would  provide  at  the  outset  for  the  directing 
chemist,  four  or  five  a.ssistant  chemists,  a  librarian, 
and  a  clerical  stalT  of  six  or  eight,  but  this  feature 
is  more  usefully  postponed  initil  the  general 
principle  Ls  accepted. 

One  obstacle  to  the  successful  operation  of  the 
proposeil  department  is,  in  my  belief,  more  fancied 
than  real,  namely,  the  reluctance  which  some 
lirms  might  show  towards  revealing  information 
they  would  consider  damaging  to  themselves  or 
useful  to  their  competitoi-s.  In  the  first  place 
I  would  say  that  every  respect  and  consideration 
for  this  perfectly  natural  feeling  should  be  dis- 
played by  the  Director;  secondly,  that  there  is 
a  vast  ainoimt  of  information  quite  iiulependent 
of  trade  secrets,  already  scattered  abroad,  the 
mere  collation  of  which  would  usefully  employ  the 
staff  din-ing  many  yeai-s,  and  whidi,  when  system- 
atically arranged,  would  be  most  valuable  to  the 
manufacturers  and  chemists  of  the  country, 
especially  the  smaller  mannfactureis,  who  may  not 
possess  the  fhianeial  and  clerical  resources  them- 
selves to  collect  this  information.  The  larger 
concern.s  alrea<ly  have,  in  many  cases,  their  own 
information  bureau,  and  in  such  cases  might  be 
willing  to  olTer  valual)Ie  advice  on  the  constitution 
.and  pra<tice  of  the  new  department,  provided 
always  that  the  modest  flower  oi  national  co- 
operation which  has  been  fex'tilised  by  our  extremity 
and  watered  by  our  tears  be  not  allowed  to  wilt 
an<l  die  when  the  most  urgent  requirements  of  the 
moment  have  been  met. 

1  am  aware  that  there  must  appear  to  be  many 
imperfections  in  the  scheme  which  has  been 
brought  forward,  but  I  would  venture  to  urge 
most  strongly  that  the  Council  of  the  Society 
either  alone,  or  through  the  (leneral  t'ommittee  of 
Chemical  Societies  which  has  been  constituted  to 
deal  with  the  wider  proldems  arising  out  of  the 
war,  should  carefully  frame  a  complete  scheme. 
Although  it  is  impossible  to  foreca.st  the  course 
of  events,  it  is  reasonable  to  suppose  that  Viefore 
the  actual  restoration  of  peace,  there  will  super- 
vene a  period  when  tlie  military  anxieties  of  the 
nation  will  have  diminished  from  their  present 
.icuteness.  The  moment  that  period  begins,  the 
matured  scheme  should  be  brought  to  the  attention 
of  the  Government,  and  the  nece.ssary  authority 
secured  for  the  foundation  of  the  Chemical 
Intelligence  Department,  so  th.it  the  connecting 
link  between  chemistry  in  war  and  cliemistry  in 
peace  may  not  be   broken. 

The  CiL\mM.^x  said  that  it  was  unfortunate  that 
no  notice  had  been  given  of  the  del)ate  in  the 
Journal  in  time  to  reach  members  of  the  Society  ; 
he  would  remind  them,  therefore,  that  it  was  now 
agreed  that  discussion  might  take  plan-  not  only 
at  the  meetings,  but  also  in  the  Journal,  by 
correspondence  and  after  a  Paper  had  been 
pul>li.slied.  in  the  way  that  was  practisi^d  by  the 
Institution  of  Civil  Engineers,  for  example.  He 
had  no  doubt  the  subject  would  excite  interest 
all  over  the  country  ;  it  was  one  that  must  be 
discussed  by  all  the  Sections,  so  that  the  ConncU 
might  be  put  in  full  possession  of  the  views  of  the 
members  generally.  The  question  was  bound  to 
exercise  the  attention  of  the  Council  at  an  early 
date  ;    it  was  desirable  that  any  discussion  in  the 


Council  should  take  place  with  some  knowledge  of 
should  at  any  rate  have  the  credit  of  it,  and  if  profit 
tlie  desire  of  the  Society.  The  Secretai'y  had 
addressed  a  mnnber  of  letters  to  gentlemen  who 
wei'e  likely  to  take  an  interest  in  the  matter  out- 
side the  Society  ;  but  he  was  afraid  that,  with  the 
exception  of  Mr.  .Vshlcv,  from  the  Hoard  of  Trade, 
and  I  )r.  Heath,  from  the  Hoard  of  Kducation,  they 
would  not  be  favoured  by  tlie  presence  of  many 
outside  their  own  ranks. 

Ue  would  point  out  that,  in  some  measure,  the 
matter  was  ah'eadj-  occupying  tlu^  attention  of  the 
Coiuicil.  .Members  who  had  read  their  Jouinal 
would  know  that  tlie  Society  was  at  the  monu^nt 
seeking  fo  organise  itself,  in' the  sense  that  it  was 
seeking  to  lind  out  what  its  various  members  were 
doing  and  «ere  capable  of  doing.  Cards  liad  been 
.sent  out,  with  the  request  that  they  should  be 
filled  in  with  a,  variety  of  information  ;  a  Com- 
mittee consisting  of  Professor  Donnan,  Dr. 
Keaue,  Jlr.  Baker,  Mr,  Tyrer,  Prof.  Hodgkiuson 
and  Air.  Morson,  wiis  at  work  sorting  out  and 
codifying  the  information.  He  believed  they  had 
considerable  difficulty  in  putting  members  under 
tlu'ir  con-eet  description,  in  a  great  many  cases, 
owing  to  the  indecisive  character  of  the  inform- 
ation which  had  been  forwarded.  No  doubt, 
however,  at  no  very  distant  date,  they  would  be 
in  possession  of  information  \vhich  would  be  of 
real  value  to  the  Society. 

31r.  WALTEii  F.  Reid  said  that  the  discussion 
had  Ijeen  commenced  at  the  last  Annual  Meeting 
of  the  Society,  and  it  seemed  to  hhn  that  the 
proposal  was  one  which  ought  to  have  their 
support  in  every  way.  Apparently  even  at  tlie 
present  moment,  at  this  time  of  stress,  there  was 
very  great  difficulty  in  getting  into  the  official 
mind  the  fact  that  when  they  wanted  chemical 
products  such  as  explosives  made,  chemists  must 
be  placed  in  a  position  to  carry  out  the  work. 
Hitherto  nearly  all  the  arrangements  that  had 
been  made  had  made  use  of  chemists  in  an  advisory 
capacity,  and  had  not  put  them  in  a  position  to 
carry  out  fully  the  ideas  which  they  themselves 
were  supposed  to  originate.  It  was  something 
like  taking  children  away  from  theii'  mothers 
dire<tly  they  were  born  and  putting  them  to  foster 
mothers.  There  were  theorists  who  considered 
the  result  would  be  good,  although  he  himself 
did  not  think  that  each  individual  baby  woidd 
have  the  same  care  as  under  its  own  mother. 
So  he  was  afraid  it  hail  been  so  with  a  great  number 
of  proposals  «hich  had  been  made  recently. 
He  was  Chair-man  of  the  Institute  of  Inventoi-s, 
and  almost  every  day  they  were  getting  sug- 
gestions which  contained  the  gei'ni  of  good  things. 
But  one  hesitated  to  consign  children  of  such 
teiiiler  age  to  a  cemetery  directly  they  were  born. 
One  would  like  to  have  some  Department,  as 
I)r.  Forster  had  suggested,  whose  duty  it  would  be 
to  work  out  ideas  that  might  perhaps  contain  the 
germs  of  something  of  importance,  and  of  very 
great  value  to  the  nation. 

They  met  with  certain  difficulties.  When  a  man 
had  an  idea,  even  supposing  he  were  absolutely 
patriotic,  he  naturally  wanted  to  know  whether 
he  was  going  to  profit  from  it  if  he  disclosed  it  ; 
and  one  of  the  great  difficulties  they  were  up 
against  at  the  present  moment  and  had  been  for 
some  time  was,  how  an  inventor  who  had  an  idea 
that  might  be  a  valuable  one — although  they 
could  not  tell  until  it  was  tried  in  some  way  or 
another — would  derive  benefit  from  it.  A  number 
of  Committees  were  asking  for  suggestions,  and 
inventors  were  not  sure  what  woidd  happen 
to  those  suggestions.  If  they  had  a  Committee 
to  collate  different  ideas  that  were  brought  tio 
them,  he  thought  one  of  the  points  that  ought 
to  be  put  very  clearly  to  the  public  was  that  the 
information    that    was    given    by    an    individual 
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shoiild  be  earmarked  to  Lis  name,  and  that  he 
resulted,  something  should  be  done  for  him.  One 
met  with  many  disappointed  inventors  who  had 
had  good  ideas,  but  somel)ody  else  had  reaped 
the  benefit  of  them. 

One  of  the  greatest  difficulties  he  foresaw  in 
the  commencement  of  a  scheme  of  the  kind 
suggested — not  in  the  ultimate  working  of  it 
perhaps — was  that  there  was  no  Board  of  Trade. 
There  used  to  be  a  Board  and  there  used  to  be  a 
Committee  of  men  who  were  supposed  to  be 
connected  in  some  way  \vith  trade,  and  originally 
had  been  connected  with  trade.  But  now  they  had 
to  deal  with  a  number  of  officials,  very  highly 
educated  from  their  point  of  view,  but  not  adapted 
in  a  way  to  appreciate  the  information  that  was 
brought"  before  them.  He  therefore  thought  that 
the  proposed  Committee  or  office  sho)ild  have 
full  power  to  act  themselves.  He  again  came 
back  to  the  same  thing  ;  that  those  who  were 
going  to  do  the  work  should  have  the  power  to  do 
it,  and  that  thev  should  not  merely  be  an  Advisory 
Committee  of  "the  Board  of  Trade.  He  spoke 
from  a  very  long  experience  of  what  was  called 
the  Board  of  Trade.  It  had  a  few  permanent 
officials  who  remained  in  the  background  but 
managed  the  whole  thing.  On  the  whole  they  did 
it  very  well  indeed,  and  they  learned  their  business 
quickly.  But  on  the  other  hand  it  was  very  much 
better  if  they  were  carrying  out  intricate  chemical 
researches  and  problems,  that  at  the  head 
there  should  l)e  men  who  were  reaUy  accustomed 
to  that  work,  and  that  they  should  have  more 
or  less  the  power  to  do  what  was  required. 
Another  point  that  might  be  emphasised,  and 
which  he  did  not  thmk  Dr.  Forster  had  men- 
tioned, was  the  organisation  of  the  Consular 
service.  They  were  very  far  behind  their  cousins 
on  the  other  side  of  the  "Atlantic.  If  they  wanted 
to  get  any  information  on  any  industry,  they  had 
to  go  to  "some  station,  as  they  called  it  on  the 
other  side.  There  was  a  report  available  from  an 
agricultiu-ai  station,  for  instance,  that  they  woiild 
not  get  in  tliis  country.  It  was  the  same  with  the 
Consular  service.  The  United  States  Consular 
reports  were  most  interesting  reading,  and  they 
were  drawn  up  by  men  who  evidently  had  the 
education  to  appreciate  what  they  were  writing 
about.  He  was  sorry  to  say  that  he  had  very 
rarely  met  an  English  Consul — he  often  was 
a  German — who  was  competent  to  write  upon 
the  matters  with  wliicli  they  were  dealing  in 
their  discussion.  He  thought  they  ought  to 
approach  the  Foreig)i  Office  and  the  Government 
officials,  who  should  help  them. 

Referring  to  the  Patent  Office,  he  said  the 
information  there  was  fairly  well  classffied  already. 
There  was  a  very  good  method  of  classification, 
and  very  good  headings  for  the  classifications. 
He  thought  under  Clause  1,  they  had  almost  got 
the  organisation  that  was  required.  I)ut  it  cer- 
tainly wanted  brightening  up  a  little. 

With  regard  to  the  classification  of  scientific 
memoirs  he  would  rather  not  say  an\i:hing. 
It  seemed  a  most  difficult  problem  which  had 
occupied  Scientific  Societies  for  many  years  ; 
but  he  had  no  doubt  that  the  help  of  a  Government 
Department  would  facilitate  it  very  much. 

Personally  he  cordially  siipported  the  .sug- 
gestion Dr."  Forster  had  "made,  especially  if  Dr. 
Forster  could  see  his  way  so  to  arrange  it  that 
the  private  work  which  was  now  carried  out  by 
consulting  chemists  shoidd  not  be  interfered 
wdth  in  any  way.  There  had  been  a  danger  of  that 
when  the  National  Physical  Laboratory  was 
started  ;  l)ut  that  had  been  met,  and  the  arrange- 
ment made  with  Technical  Societies  was  loyally 
carried  through.  That  was  one  of  the  cases 
where  co-operation  had  been  successful.  The 
Technical  Societies  had  lieen  represented  on  the 


Governing  Board  of  the  Kational  Physical  Labora- 
tory, and  he  thought  the  results  had  been  most 
happy.  The  National  Physical  Laboratory  had 
Iteen  brought  into  touch  ^\ith  a  gi'eat  many 
industries,  and  if  something  could  be  done  for 
chemistry  as  had  been  done  for  physics,  it  would 
be  a  very  great  aequisition  for  Great  Britain. 

Dr.  AUEXANDER  ScoTT  (President  of  the 
Chemical  Society)  expressed  his  sympathy  with  the 
motion  Dr.  Forster  had  so  ably  put  forward. 
Both  the  Koyal  Society  and  the  Chemical  Society, 
in  their  memorials  to  the  Prune  Minister,  had 
expressed  themselves  very  strongly  in  favour  of 
an  Intelligence  Department.  It  seemed  to  him 
that  there  was  no  hope  of  any  progress  without 
something  of  the  sort.  It  should  be  as  complete 
as  possible,  and  the  only  body  which  could  make  it 
complete  ■nas  the  Government,  who  had  soui'ces 
of  information  which  they  could  obtain,  and  could 
insist  on  obtaining  it  in  a  way  that  no  other  body 
could.  If  such  information  were  readily  available 
to  manufacturers  and  others,  it  would  be  of  the 
greatest  value.  He  heartily  endorsed  Dr.  Forster's 
motion,  although  he  was  unable  to  criticise  it  in 
detail. 

j\Ir.  A.  CiORDOX  Salajion  said  that  he  joined 
with  those  who  had  aheady  spoken,  in  sym- 
pathising deeply  with  what  Dr.  Forster  had  said. 
He  felt  sure  they  would  most  heartily  welcome 
the  sympathetic  co-operation  of  the  Government 
in  assisting  in  the  development  of  the  industrial 
work  connected  with  chemistry  wliich  was 
absolutely  essential  to  their  welfare  in  the  future. 

There  were  points  in  connection  with  Dr. 
Forster's  remarks  to  which  he  wished  to  call 
attention  with  a  view  to  getting  further  informa- 
tion from  liim  it  possible.  Assuming  a  Depart- 
ment such  as  he  had  suggested  were  formed, 
and  were  not  kept  up  to  date  by  freshly  elected 
members,  there  was  then  a  danger  that  Dr. 
Forster's  paper  would  idtimately  be  known  as 
the  synthetic  production  of  red  tape.  That  was 
a  danger  to  which  he  alluded,  but  in  so  doing- 
he  meant  very  respectfully  to  those  mterested  in 
Government  work.  On  the  other  hand  he  would 
suggest  it  was  very  desirable  if  such  a  Department 
were  formed,  that  it  should  be  in  practical  co- 
operation with  the  best  work  that  could  be  put 
in  by  all  the  Societies  respectively  connected 
with  it :  that  the  members  of  the  Committee 
should  not  be  permanently  there,  but  that  the 
Societies  should  have  the  power  of  helping  and 
stating  theu'  views  to  then"  representatives  in 
the  Department,  and  should  also  have  the  power 
of  renewing  those  elections  from  year  to  ye&v 
as  they  might  think  fit.  They  would  then  have 
not  only  a  sympathetic  liody,  but  a  body  which 
would  be  in  touch  with  the  other  Societies  whose 
existence  was  of  the  utmost  importance.  If 
svich  a  scheme  were  carried  out,  he  thought  it 
would  very  much  assist  the  suggestions  which 
Dr.  Forster  had  put  forward. 

Mr.  Ashley  (Board  of  Trade)  said  that  his 
function  that  evening  was  simply  to  listen,  as  he 
had  done  with  very  great  pleasure,  to  Dr.  Forster's 
paper,  and  the  discvission  on  it,  and  convey  the 
general  character  of  that  discussion  to  his  Presi- 
dent. They  would  not  expect  him  to  attempt  to 
deal  -with  tlie  suggestions  put  forward,  wliich  must 
of  coiu-se  be  settled  by  higher  authorities  ;  nor 
would  they  expect  him  to  deal  here  with  the 
criticisms  of  the  lu'st  speaker  on  his  Department, 
or  on  that  service  with  which  they  worked  in  very 
active  and  hearty  co-opei'atioji.  namely,  the 
Consular  Service,  except  to  ask  that  they  might  be 
favoured  ^vith  definite  concrete  illustrations,  not 
with  the  broad  accusations  which  had  been  brought 
against  the  Consular  Service.  The  mere  repetition 
of  formulae  which  had  been  used  over  and  over 
again,  and  had  never  been  very  well  substantiated, 
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woiilil  not  be  of  very  much  use  to  a  Department. 
What  a  Uepartiuont  wanted  «as  critici.sm  aocom- 
pauied  l>y  i-xii<t  ami  c-oncivte  examples. 

It  was  not  liis  plaee  to  speak  for  the  Board  of 
Trade.  He  eoidd  only  say  he  had  listened  with 
very  great  interest  to  Dr.  Korster's  paper,  a  portion 
of  whicli  he  had  heard  previously  :  and  lie  would 
not  fail  to  convey  to  his  I'resident  the  sense  of  the 
nieetinji. 

Dr.  lIi:.\Tii  (Board  of  Kducation)  said  that  he 
WiLs  afraid  he  coidd  not  speak  in  any  official 
rapacity.  -Vs  it  happened,  ho  was  not  there  as 
representing  the  Board  of  Kducation  ;  but  they 
had  been  kind  enough  to  send  him  an  invitation 
in  connection  with  his  relation  to  the  new  Advisory 
Council  of  Research.  He  had  listened  to  every- 
thing; which  had  l)een  said,  with  gi-eat  interest, 
and  they  coidd  be  sure  he  woidd  report  all  he  had 
heard.  l<]\en  if  it  were  otlierwlse  possilile  for  a 
permanent  official  to  contribute  to  a  debate  of 
that  kind,  they  would  not  expect  so  new  a  bantlinpr 
as  the  Advisory  Coimcil  of  Scientific  and  Industrial 
Research  to  expra^s  any  opinions  now. 

Professor  F.  G.  Donnax  agreed  with  the  re- 
marks of  Mr.  (tordon  SaUunon.  lie  thought 
that  the  Boanl  of  Traile,  for  example,  was  very 
much  overburdened  with  work  of  all  sorts,  and  had 
an  enormous  range  of  activity  with  regard  to  trade 
and  commerce.  He  agreed  that  it  was  best  not  to 
form  a  new  Government  Department  at  all.  He 
would  like  to  see  a  number  of  men  appointed, 
vai-ying  from  year  to  year,  wlio  woulil  form  a  sort 
of  Advisory  Committee  to  deal  with  all  Govern- 
ment Departments  (regarded  as  their  servants, 
which  they  were).  That  Committee  should  make 
suggestions,  and  if  those  suggestions  were  not 
taken  uj)  t  he  mattt^r  should  be  dealt  wit  h  in  ParUa- 
ment.  The  scientific  men  of  the  country  shoiUd 
have  a  more  important  position.  He  had  a  great 
respect  for  people  who  were  called  officials.  He 
hoped  Dr  Heath  woidd  not  take  that  to  be  an 
opprobrious  epithet.  Their  work  was  onerous, 
they  did  not  get  very  much  thanks  for  it.  and 
tliey  had  to  work  quietly.  One  felt  that  the 
country  had  suffered  from  the  administrator  being 
asked  to  do  too  much.  The  ailnunistrator  did  his 
own  work  of  administration  exceedingly  well  ; 
but  it  was  only  the  framework  of  good  govern- 
ment. Good  government  also  consisted  in  seeing 
that  the  maximiim  material  and  intellectual  wealth 
of  the  country  was  utilised  in  the  best  way.  He 
felt  that  the  scientific  men  of  the  country,  in- 
i-luding  the  .Society  of  Chemical  Industry,  should 
form  a  sort  of  Advisory  Committee  to  watch  over 
the  work  of  the  country,  to  consider  the  activities, 
technical  and  otherwise,  of  the  country  in  every 
sphere  of  life,  and  to  bring  such  matters  before  the 
Government  year  by  year.  The  Committee  would 
not  be  a  pennanent  Comnnttee,  and  it  would 
include  young  men  as  well  as  old  men.  Perhaps 
nobody  should  be  allowed  on  it  for  mori;  than  three 
years.  They  should  retire  and  perhaps  come  back 
after  another  three  or  four  years.  In  that  way 
the  active  people  of  the  country  who  had  technical 
and  commercial  knowledge  would  combine  to- 
gether to  help  the  Government  and  to  help  the 
administrators  (who  were  already  overloaded  with 
work)  instead  of  asking  them  to  do  more. 

Mr.  Julian  L.  B.^keb  said  that  he  thought 
Professor  Donnan  had  put  forward  a  somewhat 
Utopian  idea.  They  had  to  take  things  as  they 
existed  now,  and  to  see  how  they  could  weave  in 
the  result  of  their  activities  for  the  general  welfare 
of  the  country.  There  were  two  propositions 
before  theiu.  The  first  which  had  been  brought 
forward  by  Dr.  Forster,  and  to  an  extent  the  ideal 
one,  was  that  the  Government  should  deal  with 
the  matter.  On  the  other  hand.  coul<l  any  de- 
partment of  the  Government,  such  as  the  Board 
of  Trade  or  the  Consular  Services,  be  fairly  asked 


to  solve  the  problem  in  its  present  indefinite 
position.  Clearly  a  move  shoidd  come  from  the 
technical  chemists,  and  probably  the  better  course 
would  be  for  the  diflerent  chemical  societies, 
through  the  medimn  of  the  Joint  Committee, 
which  now  existed,  to  submit  a  definite  scheme  to 
the  Board  of  Trade.  Chemists  should  not,  how- 
ever, content  themselves  with  submitting  such  a 
scheme,  l)ut  should  bo  prepared  to  carry  out 
pioneer  work'.  When  some  conclusions  had  been 
drawn  from  this  work,  the  Committee  would  then 
1)0  in  a  position  to  approach  the  Board  of  Trade, 
and  make  out  a  case  for  assistance  from  the  .State. 
As  a  matter  of  fact,  the  Council  of  the  Society  had 
some  months  ago  formed  such  a  Committee,  and 
it  had  already  carried  out  a  considerable  amount 
of  work. 

Mr.  E.  J.  Bo.\KE  said  that  he  vcould  give  a 
concrete  instance  with  regard  to  the  Consular 
Service.  Some  years  ago  he  was  in  Switzerland 
on  a  commercial  visit,  and  called  on  the  British 
Coiisul  in  a  certa,in  town,  to  give  him  a  list  of  the 
manufacturers  of  a  certain  article.  The  Consul, 
>vith  a  very  pronounced  German  accent,  said  he 
was  not  authorised  to  give  that  information ; 
that  it  he  (Mr.  Boake)  referred  the  Inquii-y  to  London 
to  the  Board  of  Trade,  he  would  no  doubt  get  the 
information  he  required.  The  Consul  had  beside 
him  the  directory  from  which  the  information  he 
wanted  could  be  obtained.  What  the  British 
manufacturer  wanted  was  that  our  Consuls  should 
lie  British  born,  and  not  half-and-half  English- 
speaking  foreigners.  Ho  thought  the  present 
state  of  aflairs  had  shown  them  how  far  they  were 
behind  in  Consular  mattere.  He  ■  took  it  Dr. 
Forster's  paper  had  been  provoked  by  the  national 
situation,  and  therefore  they  wore  discussing  the 
matter  in  a  national  atmosphere.  He  thought 
if  a  Department  were  set  \ip,  such  as  he  suggested, 
it  shoidd  be  paid  for  by  British  capital,  and  reserved 
for  British  chemists.  No  provision  of  that  sort  was 
made.  He  did  not  think  they  had  access  to 
German  or  Austrian  official  scientific  information. 
If  they  had,  it  was  obtained  secretly.  He  certainly 
thought  that  the  information  that  might  be 
collected  for  this  Department  should  be  reserved 
for  Britishers  oidy. 

He  supported  entirely  what  Mr.  Salamon  had 
said,  that  the  (tommittee  under  the  Board  of  Trade 
should  be  appointed  by  the  chemists  of  the  country, 
and  not  by  party  politicians.  It  was  they  who 
shoidd  put  those  men  in  power.  Their  election 
and  re-election  was  rather  a  different  question. 
A  man  had  to  be  in  a  post  for  a  number  of  years 
before  he  acquired  the  information  that  would 
render  him  of  real  value.  It  woidd  be  necessary 
for  them  to  have  a  higlily  s<-ientific  permanent 
staff  which  might  be  advised  by  a  Committee 
appointed  at  intervals. 

Dr.  M.  W.  Travers  said  he  did  not  see  how  it 
was  possible  with  only  £3000  or  £10,000  to  advise 
the  chemists  of  this  country  on  their  business.      It 
was    proposed    to    create    a    bureau    with    a    dis- 
tinguished  chemist  at  the  head  of  it,   if  such  a 
cliemist  could  be  induced  to  give  up  his  time  to 
this  work.     The  head  chemist  would  be  worth,  say, 
£1000    a  year,  and  his  .staff  of  younger  chemists 
would    be   paid   £500   a   year.      \   library   on   the 
spot     would     cost     upwards     of     £2000     a     year. 
It  was  suggested  that  these  chemists  were  going 
to    advise    the    Directors   of   the    vast   variety   of 
t    chemical  woi'ks  of  this  country.     A  well-managed 
i    works    would    probably    have    its    own    chemist 
j    and  its  own  engineer.     The  smaller  works  living 
I    on  rule-of-tbumb  methods,  handed  down  from  the 
j    past,   and  having  no  advisers,   might   be  able  to 
i    reap  some  assistance  ;    but  he  could  not  conceive 
I    that     the     well-regulated     works     would     derive 
1    any  benefit  whatever. 


1178 


PROPOSED  CHEMICAL  INTELLIGENCE  DEPARTMENT. 


[Dec.  15,  1915. 


During  the  last  few  years  he  had  Ijeen  in  a 
country  where  the  Government  was  expected  to 
do  everything.  In  that  country  there  were  various 
bureaux,  amongst  others  a  bureau  of  commercial 
intelligence  in  Calcutta,  which  ran  an  index.  It 
bought  two  copies  of  every  journal,  cut  them  up 
and  pasted  them  into  books  which  were  card 
indexed.  As  tliLs  wox'k  was,  of  necessity,  carried 
out  by  clerks,  many  absurd  mistakes,  an  example 
of  which  he  quoted,  were  made,  and  the  references 
were  often  very  misleading.  The  "  ledger,"  as 
it  was  called,  was  really  of  very  little  use,  and  it 
did  not  seem  to  him  that  the  catalogued  informa- 
tion in  the  new  bureau  would  be  likely  to  be  of 
much  value.  So  far  as  he  could  see  the  only 
solution  of  the  difficulty  lay  in  co-operation.  _  At 
present  the  profession  was  quite  unorganised. 
In  the  coiu'se  of  the  past  few  months  he  had 
been  catalogued  or  classified  four  or  five  times. 
Many  of  his  friends  were  in  the  same  position. 
They  had  sent  in  statements  giving  then-  qualifi- 
cations and  what  they  were  willing  to  do.  Nothing 
had  come  of  it.  Many  distinguished  chemists, 
willing  to  help  the  country,  found  that  their 
services  were  not  required.  At  the  moment  there 
was  no  journal  in  which  matters  of  intei'est  to  the 
whole  profession  could  be  discussed.  Papers  read 
before  the  Society,  and  the  records  of  discussions, 
were  published  in  their  own  Journal,  but  letters 
on  matters  of  importance  to  the  whole  profession 
were  not  admitted.  The  chemical  profession 
should  be  organised  like  the  medical  and  engineer- 
ing professions,  and  there  should  be  at  least  one 
joittnal  devoted  to  the  interests  of  the  profession 
as  a  whole.  UntU  they  organised  themselves,  and 
showed  the  Government  that  they  had  organised 
themselves  :  till  they  had  a  policy,  and  knew 
what  they  wanted,  it  was  not  in  the  least  likely 
that  Government  would  listen  to  them. 

IVIr.  Reid  said  that  with  regard  to  the  suggestions 
made  by  Mr.  Ashley,  he  did  not  intend  to  blame 
the  Consuls.  He  was  there  to  make  suggestions 
to  put  things  right.  He  did  not  wish  to  accuse 
a  body  of  men  who  had  been  badly  selected  by 
those  who  had  put  them  in  the  places  in  which 
they  were.  If  a  German  were  made  Consul, 
he  would  look  out  for  Germany  before  Great 
Britain.  He  could  give  concrete  instances,  but 
he  thought  it  was  a  case  where  they  should  look 
at  it  impartially.  He  knew  one  Consul  who  had 
written  one  of  the  best  handbooks  on  the  small 
arms  industry  in  Belgium,  that  was  Sir  Cecil 
Hertslet.  He  did  not  wish  to  blame  them 
generally,  but  he  Ijlamed  the  system.  He  thought 
Sir.  Boake  had  hit  the  nail  on  the  head  when  he 
said  they  should  have  Enghslimeu. 

Mr.  Ashley  said  that  he  did  not  ask  for  con- 
crete examples  there.  All  he  suggested  was  that 
when  people  had  specific  complaints  against 
specific  Consxds,  there  was  an  office  always  ready 
to  hear  them,  and  try  to  deal  with  them. 

Mr.  Beid  said  that  it  was  not  the  business 
of  private  individuals  to  bring  specific  examples 
with  reference  to  then"  Consids  abroad.  _  It  was  ; 
the  business  of  the  office  that  appointed  those 
Consuls  to  see  that  the  country  was  properly 
represented.  He  wished  to  give  one  illustration 
only  from  his  personal  experience.  When  in  a 
large  town  in  France,  he  had  gone  to  the  British 
Consul  and  tried  to  obtain  some  information 
wliich  he  thought  it  was  the  duty  of  the  Consul 
to  give  him  ;  but  he  could  not  get  it  from  the 
English  Consul,  who  said  it  was  not  his  business 
to  give  it  to  him.  He  then  went  to  the  Consul 
of  the  United  States,  who  not  only  gave  him  the 
information  available  in  his  office,  although  he 
was  a  British  subject,  )jut  sent  an  assistant  with 
him  round  the  town  to  get  the  rest  of  the  informa- 
tion. 


Mr.  Gaeland  supported  the  view  that  chemists 
were  not  organised.  The  first  criticism  which 
would  be  offered  to  the  excellent  scheme  Dr. 
Forster  had  outlined  was,  that  they  them.selves 
had  not  put  their  house  in  order.  He  did  not 
know  how  many  Ijodies  there  were,  each  of  which 
pretended  to  speak  for  the  chemists  of  the  country; 
but  they  had  at  least  the  Chemical  Society,  the 
Society  of  Chemical  Indvistry,  whose  Journal 
in  his  opinion  was  the  best  English  Journal  of 
Chemistry,  because  it  collected  all  the  information 
with  regard  to  patents,  and  was  far  more  extensive 
in  its  abstracts  than  any  other  Journal,  and  the 
Institute  of  Chemistry.  As  a  member  of  the 
Institute  he  supposed  he  ought  not  to  criticise 
it,  Imt  it  did  not  seem  to  him  that  it  did  a  great 
deal  for  chemists.  It  was  necessary  for  English 
Chemists  to  belong  to  it.  Then  there  was  the 
Society  of  Public  Analysts,  and  an  Institute  of 
Brewing.  It  seemed  to  him  that  all  those  Societies 
might  be  very  well  run  together,  and  have  one 
Chemical  Society  embracing  the  whole  ;  any 
member  having  the  option  of  joining  all  the 
Ijranches  and  receiving  all  the  Journals,  or  of 
joining  any  particular  branch  and  attending  the 
meetings  of,  and  paying  the  subscription  to, 
that  branch  only.  He  would  like  to  see  the 
chemists  organise  themselves  somewhat  on  those 
lines.  Until  they  had  done  so,  they  could  not 
hope  to  get  for  themselves  the  same  position  as 
the  medical  and  legal  professions.  He  pointed 
out  to  jMr.  Ashley  that  one  industry  in  the  country 
dependent  for  its  existence  on  chemical  science 
had  gone  to  great  trouble  to  place  certain  facts 
before  the  Board  of  Trade  with  regard  to  the 
importation  of  manufactured  goods,  which 
the  manufacturers  knew  to  be  of  German  origin, 
to  this  country.  So  far  there  had  been  no  decrease 
in  the  amount  of  goods  sent  over,  although  the 
manufacturers  at  their  own  expense  had  sent  over 
an  expert  to  Holland  to  report  to  the  Board  of 
Trade  on  the  decadent  condition  of  the  industry 
in  that  country.  He  did  not  wish  to  criticise 
the  Board  of  Trade.  There  might  be  very  good 
reasons  why  nothing  had  been  done,  but  those 
reasons  had  not  been  given  to  the  manufacturers. 
Although  the  Consul-General  in  Rotterdam  was 
one  of  their  best  Consuls,  he  had  been  hoodwinked 
by  a  Dutchman,  and  misleading  information  had 
been  given  to  the  Foreign  Office.  He  wished  they, 
as  chemists,  coidd  do  something  to  organise 
themselves  first.  Dr.  Forster's  suggestions 
appeared  to  him  to  be  excellent,  but  they  should 
organise  themselves  first,  so  that  they  could  speak 
to  the  Government  with  one  voice. 

Mr.  W.  J.  A.  BUTTERFIELD  asked  Dr.  Forster 
if  he  had  considered  who  were  the  people  who 
\iere  likely  to  take  advantage  of  the  scheme. 
It  seemed  to  liim  that  they  would  be  divided  into 
two  classes  ;  one.  those  of  the  prosperous  manu- 
facturers who  were  of  a  mean  turn  of  mind,  and 
hoped  to  get  useful  information  without  paying 
professional  men  for  it.  If  the  Department  were 
conceived  on  the  lines  which  had  l^een  indicated 
liy  most  of  the  speakers,  those  manufacturers 
would  get  from  it  information  of  precisely  the 
value  which  persons  who  sovight  professional 
advice  gratis  deserved  to  get.  The  other  class 
comprised  the  impecunioxis  in\entor  or  manufac- 
turer who  looked  to  the  State  to  help  him  with 
advice,  so  that  he  might  become  prosperous. 
If  the  Department  were  to  be  competent  to  give 
ailvicc  which  would  be  useful  to  him,  it  would 
certainlv  have  to  be  composed  of  technical  men 
as  a  permanent  staff  :  but  those  technical  men 
must  certanlv  fall  back  upon  consultants  and  the 
practical  men  in  the  employ  of  the  larger  con- 
cerns for  information  which  would  be  of  real 
value.     It  was  no  use  depending  on  men  whose 
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primary  work  was  that  of  education  to  advise  on 
technical  matters.  The  permanent  stalT  obviously 
eoulil  not  he  well  informed  on  every  technical 
suliject  which  W!vs  hroupht  hefore  them.  I'rofessor 
Donnan  had  struck  the  right  note  in  saying  they 
must  have  an  .Vdvisory  Conmiittee,  and  the 
meiiibei-s  of  that  ("onunittec  should  he  changed 
from  time  to  time.  At  the  present  time  aU 
eonsultants.  professors,  works  chemists,  and  others 
wcri>  «  illing  to  give  their  exi)erience  to  the  Govern- 
ment ;  hut  when  the  war  Wivs  over  they  could 
hardly  lie  expected,  without  reuunieration  on  the 
usual  scale,  to  pl.ii  e  lluir  knowle<ige  at  the  disposal 
of  the  tifjvermiicut.  to  I'c  placed  again  gratis  at  the 
disposal  of  anyone  who  chose  to  seek  it.  It  the 
Advisory  t'omniittee  were  going  to  tap  the  best 
class  of  technical  men  and  consultants  in  the 
country,  that  is,  men  who  were  moderately  well, 
but  not  too  highly,  paiil  l)y  the  more  prosperous 
firms  for  their  advice  as  consultants,  it  would 
certainly  have  to  pay  them  on  ordinary  professional 
teriiLs.  So  far  as  he  had  noticeil,  very  few  of  the 
Conunittee  schemes  seemed  to  have"  t-aken  any 
account  of  that  fact. 

I>r.  Mi.\Li.  said  that  he  regarded  the  matter 
from  the  i)oint  of  view  of  an  obscure  manufacturer 
who  was  onh  called  u]ioii  at  intervals  to  face  the 
dilliruH  prfjbUnis  of  chemistry  which  were  familiar 
to  them  all.  So  far  as  he  was  alile  to  judge,  it 
seemed  to  him  the  scheme  wliich  Dr.  Forster  had 
outlined  presented  nian\-  points  with  which  he 
was  most  fully  in  sympathy  ;  but  he  thought  that 
although  there  would  be  great  advantages  to  be 
gained  from  the  scheme,  there  were  some  pre- 
liminary steps  which  nught  well  be  taken  by 
chemists  towards  building  the  organisation  which 
Dr.  Forster  contemplated.  The  latter  had  out- 
lined a  very  far  reaching  and  valuable  project 
which  would  be  of  great  assistance  not  only  to  the 
manufacturers  but  to  consultants,  and  to  the 
teaching  stalT,  and  all  wlio  were  concerned  with 
chemistrj-  in  one  way  or  another. 

Taking  the  manufactvu'ers'  l)ranch,  there  was  a 
great  deal  which  they  might  do  towards  co-operat- 
ing with  each  other  in  the  way  of  co-ordinating 
their  information  and  so  on,  which  would  be 
extremely  valuable  to  them,  and  were  the  Govern- 
ment Department  formed,  wovdd  also  be  of  very 
great  value  to  such  a  Department.  A  great  deal 
of  the  work  which  Dr.  Forster  had  advocated,  in 
his  opinion,  should  be  done  speedily.  He  thought 
there  was  a  gooil  deal  of  it  which  they  might  do 
thenvselves  witli  gi'eat  i-heerfulness,  and  with 
comparatively  little  expense.  It  was  quite  easy 
to  see  a  uuml)er  of  the  steps  by  winch  that  could  he 
done.  Recently  he  had  been  in  l->ance  in  con- 
nection with  some  chemical  manufactures,  and 
was  astonished  to  find  how  much  easier  it  was  to 
get  information  there  from  the  directories  as  to  the 
products  made  by  different  chemical  manufacturers. 
Comparing  the  French  information  on  that  subject) 
with  our  own,  he  was  struck  at  once  with  a  great 
sense  of  the  inferiority  of  our  own  information, 
and  how  remarkably  easy  it  woidd  be  to  collect; 
the  same  sort  of  information  which  the  French  had 
diligently  collected  and  made  very  accessible. 
There  were  a  great  many  other  points  of  the  same 
sort  which  he  felt  sure  they  could  tackle  them- 
selves ;  and  while  cordially  agreeing  with  the 
desire  to  co-operate  and  obtain  this  usefid  inform- 
ation and  have  it  properly  collected  and  co-ordin- 
ated, he  woidd  very  much  like  to  liear  opinions 
as  to  whether  it  would  be  possible  to  form  perhaps 
some  small  Committee,  or  create  some  scheme  for 
coping  ^vith  a  portion  of  the  great  problem  which 
lay  before  them,  and  which  earnestly  required 
solution. 

Dr.  Forster  said  that  in  connection  first  with 
the  remarks  of  the  Chairman,  he  regarded 
the  disability  under  which   Mr,    Ashley  and  Dp. 


Heath  were  placed  in  respect  of  this  discussion  as  a 
sti-ong  argument  in  favour  of  his  propo.sal,  inas- 
nmcli  as  the  latter  would  place  at  the  service  of 
these  gentlemen  a  variety  of  chemical  information 
upon  which  they  might  draw  at  all  times  without 
any  call  to  express  their  own  views  in  pubhc.  The 
Cliairiiian's  tear  that  active  iheuiists  could  not  be 
spared  for  the  Intelligence  Department  \\ould  be 
met  in  tlie  futiu'e,  he  lioped,  by  increasing  the 
number  of  such  chemists.  Dr.  Forster  endorsed 
iMr.  Reid's  appreciation  of  the  Patent  Office  index, 
reminding  him  that  chemists  were  employed  in 
that  office,  a  state  of  things  which  he  desired  to 
see  at  the  Board  of  Trade  ;  he  fully  agreed  with 
Air.  Reid's  demand  that  the  organisation  should 
have  executive,  and  not  merely  advisory  powers, 
but  lie  depretated  the  suggestion  made  by  Mr. 
Butterfleld  and  Mr,  Sutherland  tliat  the  proposed 
dejiartment  would  in  any  way  diminish  the  activi- 
ties of  consulting  chemists,  A  closer  study  of  his 
explanatory  remarks  would  show  that,  in  his 
opinion,  the  contrary  effect  would  Ije  produced,  and 
he  repeated  the  statement  that,  in  his  belief, 
'■  a  judicious  Director  would  .administer  Clause  (5) 
as  an  instrument  for  bringing  together  tlie  con- 
sultants and  those  mauufacturei-s,  large  or  small, 
who  were  not  previously  alive  to  the  opportunities 
for  assistance  in  difiicully  wliich  sui-h  consultants 
coidd  otter,"  Dr,  {■''orsicr  welcomed  the  suggestion, 
made  liy  Mr.  Salamon,  supported  by  Professor 
Donnan,'  JNIr.  Boake,  and  others,  thatthe  Intelli- 
gence Department  should  be  in  close  touch  with 
an  elective  Advisory  Committee,  in  order  that 
the  organisation  shoiild  avoid  the  danger  of  becom- 
ing an  agency  for  producing  "  synthetic  red-tape," 
and  he  regarded  this  suggestion  as  tlie  most  useful 
constructive  criticism  which  had  been  brought 
forward  that  evening,  but  he  could  not  agree  with 
Professor  Donnan  tjfiat  such  a  Committee  should 
take  the  place  of  a  permanent  staff.  Nor  did  he 
agree  with  Dr,  Travers  that  the  work  should  be 
voluntary  ;  such  service  was  admirable  in  war, 
but  when  conditions  again  approached  the  normal, 
the  old  human  peculiarity  of  attaching  more 
vtilue  to  something  for  w  hich  we  had  to  pay  would 
surely  assert  itself.  He  considered  that  the  view 
of  Dr.  Travers  and  Mr.  Sutherland  regarding  the 
insufficiency  of  the  sum  he  had  mentioned  could  be 
met  very  easily  by  increasing  the  sum.  wliich  he 
had  named  only  as  enough  to  launcli  the  depart- 
ment, and  he  did  not  see  how  existing  chaos  would 
be  resolved  by  publishing  another  journal,  of  which 
there  are  too  many  already.  In  reply  to  the 
several  speakers  who  declared  that  chemists 
must  first  organise  themselves,  Dr,  Forster  said 
that  he  had  stood  in  the  pillory  that  evening  with 
the  sole  oljject  of  helping  chemists  to  organise 
themselves  ;  tliis  wail  for  organisation  had  been 
uttered  at  intervals  ever  since  he  was  chemically 
born,  but  nothing  came  of  it,  and  he  begged  the 
Council  to  take  this  proposal  as  a  basis  for  dis- 
cussion, and  thereon  construct  a  scheme  which 
might,  if  adopted  by  the  Government,  benefit 
not  merely  chemists  but  the  State. 

The  Chairman,  in  proposing  a  vote  of  thanks  to 
Dr.  Forster,  said  that  they  liad  had  a  very  inter- 
esting and  useful  jireliminaiy  con\'ersation  ;  they 
were  indebted  to  Dr.  Forster  for  having  brought  the 
subject  under  their  notice  in  so  clear  and  sympa- 
thetic a  way.  and  to  the  various  speakers  for  tlieir 
contributions.  It  was  much  to  Vie  regretted  that 
manufacturing  interests  were  not  more  fully 
represented  ;  but  they  had  to  bear  in  mind,  that 
London  was  not  the  centre  of  the  chemical  indus- 
tries and  they  must  look  forward  to  the  real  ex- 
pression of  opinion  coming  more  from  the  Northern 
Sections. 

Mr.  Ashley  had  told  them  he  was  there  to  report 
to  the  Head  of  his  Department  ;  he  trusted  that 
Mr.   Ashlev  would   be  able    to    tell  him   that  the 
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discussion  was  entirely  in  the  preliminary  stage  at 
present.  With  regard  to  the  attitude  that  had 
been  taken  up  by  Mr.  Ashley  and  Dr.  Heath,  that 
they  were  present  in  an  official  capacity  and  not 
able  to  enter  into  the  discussion,  he  ventured  to 
deprecate  their  attitude.  He  thought  that,  at 
the  present  time  of  stress,  when  it  was  recognised 
that  all  classes  in  the  country  must  come  together 
and  talk  out  the  j^ohcy  of  the  future.  Government 
officials  ought  to  unstarch  and  come  foi-ward  and 
discuss  things  openly  with  them  and  tell  them 
of  their  difficulties.  They  often  criticised  Govern- 
ment officials,  but  they  did  not  know  their  diffi- 
culties. Being  officia's,  they  had  said  they  could 
not  reply  ;  but  on  occasions  such  as  that  evening, 
it  would  be  of  very  great  advantage  if  the  official 
mind  were  disclosed  and  it  were  known  how  these 
matters  were  regarded  by  them  ;  they  had  been 
asked  that  evening  for  that  purpose.  The  Section 
was  not  deaMng  with  tlie  matter  in  any  serious 
official  way,  but  in  familiar  conclave.  Problems 
of  the  kind  before  the  meeting  must  be  discussed 
over  and  over  again  in  the  future  ;  and  he  hoped 
the  officials  would  descend  from  the  official  pedes- 
tal, become  members  of  their  body  and  talk  openly. 
He  thought  the  outcome  of  the  discussion  was  an 
expression  of  opinion  that  in  this  matter  charity 
must  begin  at  home  ;  that,  as  Jlr.  Gordon  Salamon, 
Prof.  Donnan  and  others  had  said,  primarily  it 
was  one  that  must  be  taken  up  by  their  Society 
and  related  bodies.  They  must  clearly  make 
up  their  minds  what  the  requirements  were  and 
sooner  or  later  put  those  requirements,  insofar  as 
they  required  assistance  from  the  Government, 
before  the  Government  ;  the  Government  should 
not  merely  be  asked  but  required  to  take  the 
necessary  steps  ;  in  fact  when  those  concerned  in 
industry  were  agreed  what  they  could  do  and 
what  they  would  do,  they  should  instruct  those 
who  did  not  know  and  never  woiUd  know  so  long  as 
they  were  left  to  themselves,  under  present  con- 
ditions, what  they  had  to  do  in  order  to  make 
the  case  complete.  He  thought  Dr.  Forster's 
proposition  should  have  been  put  in  a  far  more 
general  form.  His  proposition  ought  to  have  been 
not  that  there  should  be  a  Chemical  InteUigence 
Department  instituted  by  His  Majesty's  Govern- 
ment as  a  branch  of  the  Board  of  Trade  but  that 
the  Board  of  Trade  should  be  made  an  Intelligence 
Department.  He  had  listened  to  the  President 
of  the  Board  of  Trade  in  the  House  on  the  dye 
question  ;  and  in  view  of  the  action  of  the  Depart- 
ment in  that  matter  it  was  impossible  to  think 
of  it  as  an  InteUigence  Department  ;  the  position 
had  been  so  absolutely  wrecked  for  a  long  time 
to  come  by  their  attitude  and  by  their  not  taking 
proper  action,  that  he  was  sure  they  could  not 
recognise  that  Department  as  intelligent  for  theu' 
purposes. 

The  criticisms  which  had  been  made  by  JNIr. 
Salamon  and  Professor  Donnan  seemed  to  him  to 
be  absolutely  correct — that  it  woidd  be  impossible 
to  have  a  Government  Department  formed  which 
would  do  this  work  permanently,  unless,  as  had 
been  suggested,  the  members  were  subject  to 
frequent  renewal  at  regidar  intervals.  In  the 
first  place,  they  could  not  afford  to  put  good  men 
on  the  shelf  for  such  purposes  for  many  years  to 
come  ;  the  country  was  very  deficient  in  chemists 
and  could  not  spare  a  single  one  for  ornamental 
purposes  of  that  kind  ;  they  would  want  them 
all  ti)  do  practical  work  in  the  factory  ;  then,  no  man 
who  was  put  in  such  an  official  position  perma- 
nently could  remain  permanently  in  touch  with 
the  industries  sufficiently  to  give  efficient 
assistance.  He  felt  very  strongly  on  the  matter 
himself  and  he  thought  the  more  strongly  the 
fact  was  emphasised  the  better  it  would  be — that 
unless  the  chemical  industry  could  be  organised 
from  within  and  provide  its  own  Intelligence 
Department,  there  could  be  no  chemical  industry 
in  the  future  in  our  country. 
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SOME  POINTS  ON  WATER  SOFTENING  BY 
THE   LIME   AND    SODA   PROCESS. 

BY    FREDERIC    A.    ANDERSON,    B.SC.    F.I.C. 

In  applying  the  lime  and  soda  process  for  the 
treatment  of  a  water,  the  chemist  has  to  determine 
in  the  first  instance  what  quantities  of  the  reagents 
are  to  be  employed,  and  when  the  plant  is  in 
operation  his  services  are  again  required  to 
ascertain  whether  the  results  are  satisfactory, 
and  if  this  is  not  the  case,  to  decide  what  modifica- 
tion of  the  treatment  is  desu'able.  I  propose  to 
deal  briefly  with  these  poiats,  and  to  describe  some 
methods  which  are  very  valuable,  and  not  yet 
to  be  found  in  every  text-book. 

In  some  cases  it  is  well  to  have  the  fullest 
possible  analysis  of  the  water  to  be  softened,  but 
in  general  there  are  only  four  factors  which  it  is 
indispensable  to  know.  These  are  :  The  amount 
of  free  carbon  dioxide.  The  alkalinity,  or  car- 
!  bonate  hardness.  The  total  lime.  The  total 
magnesia. 

Free  carbon  dioxide  is  rarely  present  in  more 
than  insignificant  amount,  and  as  a  rule  may 
be  safely  left  out  of  account,  but  cases  are 
occasionaUy  met  with  in  which  the  free  carbon 
dioxide  is  considerable  and  must  receive  attention. 
The  simplest  method  of  estimation  is  that  due 
to  Seyler,  and  consists  in  titrating  the  water 
with  standard  dilute  sodivnn  carbonate,  using 
phenolphthalein  as  indicator,  until  a  slight  perman- 
ent pink  colour  is  developed.  The  method  is  not 
altogether  satisfactory,  as  the  end-point  is  often 
not  quite  sharp. 

The  alkalinity  is  always  estimated  by  titration 
of  the  water  in  the  cold  with  standard  acid, 
usually  hydrochloric  acid,  using  methyl  orange 
as  indicator.  It  is  generally  expressed  in  degrees, 
each  degree  being  the  equivalent  of  1  grain  of 
calcium  carbonate  per  gallon. 

Total  lime  and  7nagnesia  may  be  determined 
by  the  ordinary  methods,  but  these  are  rather 
laborious  it  much  work  is  to  be  done.  The  soap 
test  is  of  little  or  no  service,  as  it  is  not  sufficiently 
precise,  at  all  events  with  very  hard  waters, 
and  does  not  give  definite  information  about  the 
relative  proportions  of  lime  and  magnesia  present, 
although  an  approximation  can  often  be  arrived 
at  by  carefully  watching  for  a  "  false  lather." 

A  method  which  I  have  found  exceedingly  useful 
for  this  purpose  is  the  Lunge-Pfeifer  method, 
which  enables  both  lime  and  magnesia  to  be 
estimated  with  considerable  accuracy,  and  which 
does  not  involve  any  tedious  separation.  By  this 
process  the  total  hardness  is  estimated  ou  one 
portion  and  the  magnesia  hardness  on  another, 
and  the  lime  hardness  found  by  difference. 

A  measured  quantity  of  the  water,  say  100  c.c, 
is  made  slightly  acid  by  addition  of  hydrochloric 
acid,  concentrated  to  about  30  c.c,  washed  into  a 
100  c.c.  measuring  flask,  a  drop  or  two  of  methyl 
orange  added,  and  the  liquid  exactly  neutralised ; 
10  c.c.  each  of  standard  (iV/10  or  A''/5)  sodium 
carbonate  and  hydroxide  solution  are  then  added, 
and  the  liquid  boiled  for  two  or  three  mmutes. 
The  lime  and  magnesia  are  completely  pre- 
cipitated as  carbonate  and  hydroxide  respectively. 
The  liquid  is  then  cooled,  made  up  to  100  c.c. 
with  distilled  water,  and  filtered  through  a  dry 
filter.  The  excess  alkali  is  then  determined  by 
titrating  an  aliquot  part,  say  50  c.c  of  the  filtrate, 
with    the    standard    {N/10   or    N/5)    acid.     The 
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•  nmount  of  lime  and  inntjiicsia  procipitatod  is 
inoasiirod  by  the  loss  of  alkalinity  nhscrved. 
If  A  i.s  till'  niinilxT  of  o.c.  of  .V  10  acid  nTiuired 
by  the  20  o.c.  of  alkalino  solution  in  tlu'lilank 
tt'st.  and  B  the  niunbor  of  <■.<•.  of  arid  rciiuired 
by  the  50  c.c.  of  filtrate,  100  c.c.  ^t  water  Ijeing 
taken  for  the  test,  the  total  haitlness  in  degrees 
will  be  Riven  by  : — (A — 2  B)  x3-5. 

This  method  frives  quite  satisfactory  results  in 
the  presence  of  maijnosia.  The  proportions  men- 
tioned are  sullicient  for  ji  wator  containing  up  to 
30"  of  lime  liardncss  an<l  oO''  of  inagncsia  hanlness. 
The  accuracy  of  the  method  is  indicated  by  the 
fact  that  in  thirteen  consecutive  tests,  hardness 
calculateil  from  »;ravimetric  estimations  of  lime 
and  magnesia  dilTered  from  the  hardness  deter- 
mined by  the  metliod  just  described  by  not  more 
than  1^,  the  average  liilTcrcnce  being  0-2°. 

Magnesia.  For  this  piu-pose  a  modification 
of  the  method  was  devised  by  Pteiter,  and 
independently  by  myself.  .tVs  the  result  of  a 
large  number  of  experiments  it  was  found  that 
magnesia  could  be  precipitated  practically  com- 
pletx-iy,  yet  free  from  lime,  from  a  dilute  mixture 
of  calcium  and  magnesium  salts,  by  treatment 
in  the  cold  with  excess  of  caustic  soda.  It  is 
only  necessary  to  exclude  access  of  carbon  dioxide 
by  employing  a  closed  vessel  and  avoiding  filtration. 
The  water  is  acidified  and  concentrated  as 
described  above,  but  is  transferred  to  a  stoppered 
100  c.c.  measuring  cjlindcr  instead  of  to  a  flask. 
It  is  exactly  neutralised  as  tiefore,  and  10  c.c. 
of  the  sodium  hydroxide  solution  added.  The 
liquid  is  made  up  to  the  100  c.c.  mark  and  the 
cylinder  stoppered.  The  magnesia  is  precipitat/ed 
as  hydroxide.  When  the  supernatant  liquid  is 
cjuite  clear  (2  hom-s  or  more)  50  c.c.  of  the  liquid 
is  titrated  with  standard  acid.  A  calcidation 
similar  to  that  given  above  furnishes  the  magnesia 
hardness  in  degrees.  In  comparative  tests  the 
following  amounts  of  magnesia  in  grain.s  per  gallon 
were  found  :  Gravimetric  :  0-93,  1(50,  192,  10-96. 
By  method  described:    Oi)0,   1U2,   1-95,   lOSO. 

I  have  used  the  method  for  some  years  and  am 
convinced  that  it  is  reliable. 

The  calculation  of  the  quantities  of  reagents 
required  is  now  a  simple  matter  of  chemical 
arithmetic,  the  principle  involved  being  to  convert 
all  calcium  salts  to  carbonate,  and  all  magnesium 
salts  to  hydroxide. 

The  results  obtained  by  the  analysis  are  : — 
Alkalinity  or  tomjKirary  hardness,  total  hardness, 
and  magnesia  hardness.  By  some  obvious  sub- 
tractions and  adjustments  the  total  liardness  of 
any  water  can  be  expressed  as  being  made  up  of  : 
temporary  lime  hardness ;  temporary  magnesia 
hardness ;  permanent  lime  hardness :  and  perman- 
ent magnesia  hardness,  three  out  of  these  four 
being  generally  recorded. 

The  amount  of  lime  required  can  be  expressed 
either  as  percent.igo  cjf  siiturated  lime  water 
(i.e.,  the  volumes  of  lime  water  to  be  added  to 
every  100  volumes  of  crude  water)  or  as  pounds 
of  lime  per  1000  gallons  of  water.  The  soda  is 
expressed  as  pounds  of  soda  ash  per  1000  gallons, 
a.i.suming  the  soda  ash  to  contain  about  98%  of 
actual  sodium  carbonate. 

The  factors  to  use  are  as  follows  : — 

Temporary     limo      harilncs3x0'62=> Per  cent.  lime  water. 
Temporary  magnesia  hardnesa  X  1-24=      „  „  „ 

Pcrmaocnt      lime      hardness  x  015  =  lb.  soda  ash  per  1000  galls. 
Permanent  magnesia  hardness  x  0-62  =  Per  cent,  lime  water,  and 

X  015  =  lb.  soda  ash  per  1000  galls. 

The  percentage  of  lime  water  found,  divided  by 
5,  gives  the  lime  required  in  lb.  per  1000  gallons, 
with  an  allowance  for  waste. 

'The  proper  proportion  of  reagents  having  been 
determined,  and  the  softener  having  been  adjusted 
to  supply  them  in  the  right  proportions,  it  remains 
to  examine  the  results  obtained,  and  if  any  fault 


be  fonnd  to  correct  the  treatment  suitalily.     The 
wholes  of  the  requisite  information  can  bo  obtained 
from  the  results  of  two  simple  tests — the  hardness, 
by   the  soap   test,   and   the  alkalinity   to    plionol 
piithalein  and  to  mctliyl  orange. 

Having  ol)taine(l  the  degree  of  hardness  )iy  the 
soap  test,  the  alkalinity  Ls  next  determined  by 
means  of  a  doubh?  test  as  follows. 

A  measured  volunie  of  the  water  (70  or  100  c.c.) 
is  titrated  witli  standard  acid  (using  phenol- 
phtlialein  tis  indicator.  IE  iV/10  acid  has  l)eeu 
used,  the  c.c.  of  acid  used,  multiplied  by  3-5 
(tor  100  c.c.  of  water)  or  by  5  (for  70  c.c.),  gives  the 
phenolphthaleiu  alkalinity  in  degrees.  Two  drops 
of  metliyl  orange  solution  are  now  added,  and  the 
titratit)n  continued  till  the  solution  Ls  neutral. 
The  whole  amount  of  the  acid  used  is  multiplied 
by  the  projier  factor  as  before,  and  the  result; 
recorded  as  the  methyl  orange  or  total  alkalinity. 
The  phenolphthalein  figure  is  multiplied  by  2, 
and  total  alkalinity  subtracted  from  the  result. 
If  there  is  a  positive  remainder,  caustic  alkalinity  is 
present,  and  the  remainder  is  the  caustic  alkalinity 
m  degrees.  If  there  is  no  remainder,  only  car- 
bonate alkalinity  is  present,  whilst  if  the  remainder 
is  negative,  the  interpretation  is  that  l)icarbonate 
alkalinity  is  present  to  an  amount,  in  degrees, 
numerically  equal  to  the  remainder. 

If  the  amount  of  soda  added  in  the  softener  has 
been  correct,  the  hardness  and  the  total  alkalinity 
will  be  the  same  ;  if  the  soda  is  in  excess,  the 
total  alkalinity  exceeds  the  hardness,  and  if 
deficient,  the  hardness  exceeds  the  total  alkalinity. 
If  the  quantity  of  lime  added  has  been  correct, 
the  phenolphthaleii\  figure  will  slightly  exceed 
one-half  the  total  alkalinity,  i.e.,  a  slight  amount 
of  caustic  is  present.  If  lime  is  deficient,  the 
phenolphthalein  figure  is  less  than  one-halt  the 
total,  or  bicarbonate  is  still  present,  and  if  excess 
of  lime  has  been  used,  the  phenolphthalein  figure 
will  decidedly  exceed  one-half  the  total. 

The  terms  "  slight  "  and  "  decided  "  are  rather 
vague,  but  one  cannot  be  quite  precise  upon  the 
point,  because  it  all  depends  upon  whether  the 
water  contains  little  or  much  magnesia.  With  a 
chalk  water,  say,  containing  very  little  magnesia, 
it  is  often  possible  to  soften  satisfactorily  with  an 
excess  of  lime  only  corresponding  to  half-a- 
degree  of  caustic.  But  with  such  wal;ers  as  are  ob- 
tained from  the  dolomite  in  Durham — Sunderland 
water,  for  example — it  is  often  impossible  to 
reach  the  lowest  point  unless  quite  2°  of  caustic 
is  indicated,  and  this  I  am  disposed  to  attribute 
to  a  slight  amount  of  magnesium  hydroxide  in 
solution. 

Any  errors  of  treatment  disclosed  by  these  tests 
are  also  presented  in  a  quantitative  form,  so  that 
the  exact  alteration  necessary  can  be  calculated. 

To  illustrate  these  remarks  I  give  results  obtained 
by  two  dilTerenl,  machines  upon  water  from 
dilTcrent  wells  in  the  same  stratum,  but  sub- 
stantially the  same.  The  original  water  con- 
tained about  54°  of  hardness,  and  was  highly 
magnesian.  The  two  softened  samples  are  both 
slightly  above  the  minimum  point,  but  the  explana- 
tion in  the  two  cases  is  different. 


No.  1. 

No.  2. 

S-O" 
9-0° 

8-1° 

Alkalinity, 
Alkalinity, 

phenolphthalein 
total 

3-9° 
6-0° 

In  No.  1,  lime  is  deficient,  4°  as  bicarbonate 
being  still  present,  doubtless  mainly  magnesium 
bicarbonate.  Hence  4*0  x  1-2 1=5%  additional 
lime  water  is  required.  No.  2  is  2°  deficient  in 
soda.  The  caustic  indication  is  1-8°,  hence 
the  Imie  is  correct,  as  the  water  is  magnesian,  and 
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20  X  015  =0-3  lb.  of  soda  ash  per  1000  gallons 
additional  is  required. 

The  best  result  that  I  can  find  in  the  records 
of  one  of  these  machines  is  as  follows  : — 

Hardness,  40°  ;  alkaUnity  (phenolphthalein), 
30°  ;  total  alkalinity,  iO"  ;  caustic  alkaUnity, 
20°.  The  average  of  30  consecutive  tests 
taken  5  times  dailv  for  6  days  gave  :  hardness, 
■1-8°  ;  alkaUnitv  (phenolphthalein),  4-4°  ;  total 
alkahnitv,  5-9°. " 

These  indicate,  on  the  whole,  a  trifling  excess 
(11°)  of  soda  ash,  and  caustic,  2-9°,  also  rather 
on  the  high  side,  but  hardly  so  much  so  as  to  call 
for  any  alteration. 


New    York    Section. 


DR.    VT.    M.    GROSVENOR    I.N'    THE    CHAIR. 

THE    DYESTUFF    SITU.^TION    IN    THE 
UNITED    STATES* 

The  Chairman  said  that  wlule  the  dyestuff  in- 
dustry was  primarily  the  subject  before  the  meeting. 
yet  actually  it  involved  the  question  of  national 
defence,  since  the  United  States  must  have  an 
organised  and  developed  coal-tar  dye  industry  in 
time  of  peace  In  order  to  have  at  its  disposal 
the  facilities  for  the  manufacture  of  high  explosives 
in  time  of  war.  The  preservation  of  peace,  the 
very  life  of  the  nation  was  dependent  on  what 
they  did  in  this  matter  of  a  dyestuff  industry. 

Prof.  C.  F.  Chandler  mentioned  that  the  first 
coal  tar  colour,  picric  acid,  was  discovered  in  1771, 
though  it  was  not  made  from  a  coal  tar  product. 
It  was  obtained  by  Woulfe,  by  the  treatment  of 
indigo  with  nitric  acid.  Laurent  prepared  it  from 
the  carbolic  acid  of  coal  tar  in  1S41. 

Dr.  Perkin  published  the  account  of  the  pre- 
paration of  mauve  in  1856.  Later  there  was  a 
great  deal  of  litigation  over  coal  tar  colours  and 
coal  tar  drugs  in  this  country.  The  United  States 
granted  patents  for  products  as  well  as  for  pro- 
cesses, and  the  consequence  was  that  when 
differences  arose  among  the  manufacturers  of 
Europe,  they  would  bring  their  lawsuits  in  America. 
There  were  five  lawsuits  on  artificial  alizarin. 
More  than  forty  years  ago  Poirrier  and  Co.  brought 
lawsuits  in  America  on  Rousseau's  patents  for 
azo  colours  derived  from  sulphanilic  acid  and 
naphthionic  acid. 

In  1876,  at  the  Centennial  at  Philadelphia,  a 
full  collection  of  specimens  illustrating  the 
coal  tar  colour  industry  was  exhibited  by  the 
Bayer  Company  of  Elberfeld.  The  exliibit  con- 
sisted of  about  160  specimens,  including  several 
specimens  of  coal.  tar.  and  so  forth. 

The  aniline  works  of  the  Bayer  Company  was 
equipped  in  1862,  and  the  alizarin  works  in  1871. 
In  1875  they  had  11  chemists,  14  in  the  adminis- 
tration office,  16  master  foremen,  3  engineers, 
28  smiths,  machinists,  and  firemen,  3  coopers, 
and  193  workmen.  Ten  years  ago  they  had  8000 
workmen  and  300  chemists. 

The  first  edition  of  Schultz  and  Julius'  Catalogue 
of  Colours,  published  in  1888,  included  278  colours. 
The  last  German  edition  contained  about  one 
thousand.  Dr.  Bogert  had  informed  him  that 
fifty  thousand  different  coal  tar  colours  had  been 
described  up  to  the  present  time.  One  of  the 
most  interesting  books  on  coal  tar  colours  was 
that    published    by    Friedliinder,    reviewing    the 

•  Members  can  obtain  a  reprint  of  this  series  oj  papers  on 
application  to  the  General  Secretary,  Broadway  Chambers,  London, 
S.W.,  or  to  Dr.  P.  C.  Mcllhiney,  50,  East  41st  Street,  New  York 
■City. 


Meetinrj    held    at    the    Chemists'    Club,    on     Friday, 
October  22nd,   1915. 


progress  in  the  manufacture  of  dyestuffs  from 
1877  to  1912.  It  occupied  tliirteen  volumes,  and 
gave  either  the  whole  or  the  essential  part  of  every 
important  patent  that  had  been  taken  out  in  that 
time.  Another  valuable  work  was  No.  210  of  the 
last  U.S.  census,  containing  a  list  of  all  the  chemical 
patents  down  to  1902.  All  the  dyestuff  patents 
contained  in  that  list  had  now  expired.  If  the 
Government  would  complete  that  work  down  to 
date,  it  would  greatly  aid  the  chemical  industry. 

Hall's  motor  spirit,  benzol,  and  toluol. 

Professor  Chandler  then  mentioned  that  he 
had  conducted  some  experiments  to  ascertain 
the  nature  and  results  of  W.  A.  Hall's  process 
for  producing  motor  sphit,  benzol,  and  toluol 
from  crude  petroleum  or  petroleum  by-product  oil. 

The  raw  material  used  was  the  "  gas  oil  "  or 
"  petrolite  "  of  the  Standard  Oil  Company,  selling 
at  from  3i  to  4  cents  per  gallon.  Its  specific  gravity 
was  0-81  (44-5°  B.)  at  11°  C.  (52°  F.),  and  boiling  pt. 
130°  C.  The  products  of  the  first  passage  of 
18-97  litres  of  this  material  through  the  apparatus 
were  motor  spirit,  sp.gr.  0-77  at  11°  C.,  initial 
b.pt.  26°  C,  10-60  litres  ;  light  residuum,  6  litres  ; 
heavy  residuum,  0-65  litre  ;  fixed  gas,  46-5 
cubic  feet.  The  6  litres  of  light  residuum  was 
passed  thi'ough  the  coil  again,  yielding  2-7  litres 
of  motor  spirit,  a  total  of  13-3  litres,  or  70-6% 
of  the  original  oil. 

An  efficiency  test  on  an  automobile  engine, 
compared  with  a  gasoline  of  sp.gr.  0-73,  indicated 
that  one  gallon  of  Hall's  Motor  Spirit  did  the 
work  of  1-18  gallons  of  gasoline  at  1600  revolutions 
per  minute  ;  1-34  gallons  at  1400  I'evs.  ;  and  1-31 
galls,  at  1200  revs,  per  min.  There  was  no  notice- 
able difference  in  the  behaviour  of  the  liquids 
either  in  ease  of  starting,  absence  of  black  smoke, 
or  soot  deposits  in  the  cylinders. 

The  investigation  was  made  before  the  outbreak 
of  the  war  on  the  Continent,  and  consequently 
the  importance  of  benzol  and  toluol  was  not 
reaUsed,  and  no  experiments  were  made  to 
ascertain  what  percentages  of  these  substances 
were  contained  in  the  products. 

The  process  as  claimed  in  Eng.  Pat.  24,491 
of  1913  (see  Fr.  Pat.  467,381  ;  this  J.,  1914,  853. 
See  also  this  J.,  1915,  340,  414)  was  as  follows  : — 

"  A  process  of  producing  a  motor  spirit  from 
hea-vy  hydrocarbon  oil  consisting  in  cracking 
the  hydrocarbon  oil  at  a  temperature  upward  of 
600°  C  separating  by  fractional  condensation 
from  the  product  of  the  cracking  operation  the 
gases  and  that  portion  of  the  liquid  which  is 
volatile  at  a  temperature  of  approximately  200°  C, 
and  condensing  together  under  pressure  such 
vapour  and  gases  to  produce  a  Uquid,  sub- 
stantially as  described." 

The  following  is  a  brief  description  of  the 
process  from  the  Scientific  American  of  May  1st, 
1915  :— 

•'  The  oil  is  fed  at  a  rate  exceeding  70  gallons  per 
hour  through  small  tubes  of  a  total  of  300  ft.  in 
length,  at  some  50  to  75  lb.  pressure.  The 
apparatus  is  so  worked  that  the  speed  of  the 
vapour  is  over  5000  ft.  per  minute.  The  oil  is 
first  vaporised  in  a  coil  preheated  in  the  flue  by 
the  waste  heat  of  the  products  of  combustion  from 
the  furnace.  The  temperature  in  the  centre  of  the 
tubular  nest  is  about  550°  C.  The  vapours  then 
pass  to  a  vertical  pipe  about  12  in.  internal 
diameter  and  12  ft.  high,  entering  through  a  very 
confined  space  acting  as  a  throttle  and  impinging 
upon  a  baffle.  The  speed  of  the  vapour  flow  is 
thus  reduced  from  nearly  6000  ft.  a  minute  to 
a  nominal  rate.  The  temperature  rises,  not- 
withstanding the  reduction  of  pressure  from  50 
to  75  lb.  down  to  atmospheric  pressure,  and  a 
large  amount  of  cracking  takes  place.  The 
vapours    pass    through    dephlegmators    and    the 
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unronden.sod  vapours  and  pases  pass  then  to  a 
mechnniciil  rimipri's.s<ir,  ^v<)l•kin^^  under  70  to  100  U). 
pre.s.surc  per  .sijuare  inL-h,  and  tliea  tluoiiLrh  a  cooler 
at  this  pres.sure,  where  they  are  condensed  to 
motor  spirit,  the  uncondensable  gas  beinjt  passed 
on  to  a  liolder." 

A  plant  has  heen  erected  in  England  witli  a 
capacity  of  0000  gallons  of  motor  spirit  per  day. 
This  plant  has  tiocn  taken  over  hy  the  British 
('■ov.inin.  Tit  niul  is  in  full  operation. 


DO     WE     W.\JIT    A    COAL-TAK     CHEMICAL 
INDUSTRY  ? 

BY   DH.    EDW.\RD   EWINO   PR.\TT. 

Chief  of  the  U.S.  Bureau  of  Foreign  and  Domestic 
Comnieree. 

The  German  coal-t,ir  eheniieal  industry  is 
prohably  the  most  highly  and  completely  organised 
industry  in  the  world.  Of  the  raw  material — 
coal— Ciermany  has  practically  an  imlimited 
supply.  The  cnide  coal-tar  products  arc  less 
than  a  dozen  in  number.  Then  come  nearly  three 
hundred  intermediate  products,  non-tinctorial 
derivatives,  which  are  finally  developed  into  more 
than  nine  hundred  commercial  dyestulTs  and  a 
host  of  pharmaceutical  preparations,  explosives, 
photographic  materials,  and  other  chemical  pro- 
ducts. Commercially,  the  coal-tar  chemical  in- 
dustry of  Germany  is  a  unit.  I'riccs,  terms  and 
conditions  of  sale,  market  competition,  export 
policies,  are  determined  and  tixed  by  the  industry 
as  a  whole.  In  addition,  the  industry  receives 
from  the  Government  tin;  most  favourable  treat- 
ment in  the  matter  of  regulation,  taxation,  tariff 
protection,  and  conventional  arrangements  with 
other  countries. 

The  industry  as  it  stands  to-day  Ls  a  monument 
to  the  inventive  power,  technical  skill,  and  keen 
business  management  of  the  German  chemists. 
The  21  stock  companies  have  a  nominal  capital 
of  over  .So:i.:{.")8,000  (101:5).  on  which  the  declared 
di\idends  (.$11,600,000)  average  22%.  The  actual 
profits  are  much  larger,  but  the  surplus  has  been 
put  back  into  the  business  in  the  shape  of  new 
plant,  etc.  It  is  the  most  remunerative  industry 
m  the  German  Empire  and  the  one  of  which 
Germany  is  proudest  as  illustrating  her  combina- 
tion of  science  and  practice  and  her  ability  to 
capture  the  world's  markets. 

Up  to  the  present  time  th(?re  has  been  no  serious 
competition  with  the  German  coal-tar  chemical 
industry.  Germany  has  created  and  maintains 
a  practical  monopoly  of  the  intermediate  and 
finished  products.  Any  attempt  seriously  to  dispute 
its  floniinance  in  otlier  countries  is  pewistently 
checked  and  prevented  bv  the  united  action  of 
Grerman  producers  by  underselling  and  boycotts. 
ITie  manufacture  of  finLshe<I  dyes  is  permitted  to 
exist  on  a  small  scale  Init  is  always  kept  dependent 
upon  the  siipply  of  German  crudes  or  intermediates. 

The  predominance  of  the  German  coal-tar  dye 
industry  may  lie  realised  from  the  fact  1h.at  of 
the  world's  production  of  coal-tar  dvcs,  \alued  at 
$92,1.")0,000,  Germany  produced  S68,:JOO,000  worth, 


Of  the  world's  export  trade,  Germany  has  an 
even  larger  share  : — 


or  74%. 

Countrin. 

Value. 

Per  cent. 

Germany 

Switzerland    

Great  Ilritain    

France 

»68,300,000 

6,450,000 

6,000,000 

5,000,000 

3,000,000 

1,500,000 

1,000,000 

500,000 

200,000 

200,000 

741 
7-0 
6-5 
5-4 

Russia 

Belgium    

11 
0-6 

Netherlands                

O-** 

Countries. 

Value. 

Per  cent. 

Germany 

Switzerland    

$48,430,000 

5,150,000 

990,000 

88-2 
9-9 
1-8 

The  German  dyestuff  industry  has  had  an  even 
more  complete  monopoly  of  the  crudes  and  inter- 
iiK'diales.  For  ex.aniple.  there  are  al)out 
$21,000,000  worth  of  dyestulfs  produced  outside 
of  Germany.  Over  one-half  of  these  dyestulis  are 
produced  from  German  raw  or  semi-manufactured 
materials.  In  one  class  of  colours,  namely  the 
aUzarin  colours,  and  for  many  minor  groups  of 
colours,  Germany  has  been  the  .sole  soiu'ce  of 
supply.  In  .-^hort,  Germany  has  been  in  a  po-iition 
to  render  practically  impossible  the  production  of 
intermediates  or  finished  dyes  in  any  other 
country. 

Thi-ee  factors  are  to  be  taken  into  consideration 
in  considering  the  American  dyestuff  industry. 
The.se  aie  :  Raw  materials,  markets,  and  technical 
skill.  The  raw  materials  in  the  United  .States  are 
ample.  The  coal  supply  of  the  United  States  is 
five  times  greater  than  that  of  Europe.  Large 
quantities,  far  in  excess  of  those  mined  in  Ger- 
many, .are  required  for  iUiimination,  for  fuel,  and 
for  coking  ijurposes  in  connection  with  oui' 
enormovis  iron  and  steel  industry. 

Tlie  value  of  the  artificial  ilyestuffs  consumed 
in  the  United  States  amount  to  about,$15,000,000 
annually.  This  represents  one-sixth  oi'  the  world's 
output,  and  o\er  one-fifth  of  Germany's  output. 

I'erhaps  in  technical  skUl  we  are  less  well 
equipped,  but  it  is  proljably  on  account  of  the 
small  demand.  There  are  plenty  of  schools 
turning  out  weU-equipped  chemists  who  wiU  be 
available  for  this  work. 

We  need  not  worry  about  capital.  Capital  can 
be  found. 

The  fijrst  American  plant  was  established  in 
Buffalo  in  1879.  Othei-s  were  established  until 
the  total  was  nine.  The  manufacture  was  based, 
however,  on  the  use  of  imported  intermediates. 
Attempts  to  use  American  raw  materials  failed, 
owing  largely  to  the  uncertainty  of  the  raw 
materials.  In  1883,  five  of  the  nine' establishments 
were  closed.  Four  have  continued  and  flourishe<l 
in  spite  of  the  keen  competition  from  abroad. 
One  of  the  largest  German  dye  manufacturers  has 
established  a  branch  factory  here  in  order  to  take 
ad\antage  of  a  favourable  turn  in  our  tarilT. 

The  experiences  of  American  manufacturers  in 
attempting  to  establish  this  industry  are  illustrated 
by  the  following  quotation  from  a'  letter,  now  an 
official  document,  from  the  Benzol  Products  Co. 
to  the  Commissioner  of  Corporations,  under  date 
of  January  2,   191.5  : — 

"  It  may  be  of  interest  to  recite  the  experience 
of  the  Benzol  Products  Company  in  attempting 
to  inaugurate  the  Anilme  industry  in  the  United 
States  of  America. 

"  Up  to  the  year  1910  European  competition  had 
prevented  the  successful  manufacture  of  aniline 
oil,  notwithstanding  that  attempts  had  lieen  made 
by  the  Barrett  .Manufacturing  Company  at 
Frankford,  Pa.,  and  the  Semet-.Solvay  Companv 
at  .Syracuse,  and  the  .Schoellkopf  H.artford  and 
Haniia  Color  Works  at  Buffalo.  With  these  excep- 
tions, until  1910  the  entire  domestic  consumption 
of  both  aniline  oil  an<l  aniline  salt  was  imported 
from  Europe. 

"  The  Barrett  Manufacturing  Company  and  the 
Semet-.Solvay  Company  therefore  in  1910  invited 
the  co-operation  of  the  General  Chemical  Company 
to  strengthen  their  organisation  and  supply  the 
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acids  that  represent  so  important  an  item  of  the 
cost  of  production. 

"  The  Benzol  Products  Company  was  therefore 
organised  in  the  State  of  New  York  for  the  manu- 
facture of  organic  and  inorganic  chemicals,  benzol 
and  its  homologues,  their  products  and  by- 
products. Although  this  Company  started  with 
a  capacity  of  approximately  only  one-tenth  of  the 
United  States  consumption,  the  European  Conven- 
tion immediately  announced  their  intention  of 
pxitting  us  out  of  business  as  promptly  as  possible 
by  underselling,  regardless  of  cost.  Accordingly 
they  at  once  cut  the  regular  net  delivery  market 
price  of  their  exports  to  this  country  from  10"9 
cents  per  pound  to  9'9  cents  per  pound  and  made 
secret  contracts  for  sales  in  large  quantities  at  far 
lower  prices.  In  the  instance  of  one  of  the  largest 
consumers  of  the  United  States  a  price  for  aniline 
oil  of  8.5  cents  faUed  to  secure  the  contract. 
Similar  reductions  in  price  had  not  taken  place  in 
other  countries,  the  reduction  here  being  made  in 
the  face  of  a  world-wide  advance  in  the  price  of 
the  materials  entering  into  the  manufacture  of 
aniline  oil,  in  addition  to  the  well-known  advance 
in  the  labour  involved  in  its  production. 

"  In  the  latter  part  of  1912  a  British  member 
of  the  Convention,  representing  the  largest  English 
manufacturer  of  aniline  oil,  called  at  the  office  of 
the  Benzol  Products  Company  and  stated,  in 
substance,  that  if  the  Company  would  go  out  of 
business  the  Convention  would  agree  to  sell  aniline 
oU  to  them  at  a  price  that  would  enable  them  to 
make  some  profit  out  of  their  existing  contracts, 
but  if  they  were  unwiUmg  to  accept  this  course, 
the  Convention  woxild  again  put  do\vn  the  price, 
as  it  had  been  determined  that  the  American 
enterprise  must  be  '  nipped  in  the  bud.' 

"  It  was  believed  by  the  three  constituent 
companies  involved  in  the  enterprise  tliat  the 
Convention  was  fixing  prices  which  netted  the 
European  manufacturers  a  loss,  even  when  manu- 
facturing on  the  gigantic  scale  on  which  they 
operate.  The  Benzol  Products  Company  therefore 
withdrew  from  the  market  and  Umited  its  opera- 
tions to  the  extent  to  which  they  were  under 
obligation  by  contract." 

Another  American  dyestuff  concern  reports  a 
considerable  list  of  colours,  the  continued  manu- 
facture of  which  was  rendered  commercially 
impossible  by  the  prolonged  vinderselling  on  the 
part  of  foreign  competitors,  at  rates  below  the 
ordinary  market  prices  of  the  wares  in  question. 
The  principal  coloure  were  the  following  : — Cotton 
Scarlet  3B,  Cloth  Red,  Puchsine  TR,  BriUiant 
Bed  B,  Eosine,  Tartrazine,  BriUiant  Yellow  S, 
Roccelline,  Puchsine  Crystals,  Cerise,  Acid  Magenta. 
Some  51  other  coloui's,  which  were  manufactured 
successfully  in  this  country  on  the  basis  of  current 
selling  prices  abroad  for  the  same  colouring 
materials,  were  exposed,  shortly  before  the  out- 
break of  the  present  war  in  Europe,  to  relentless 
underselling  on  the  part  of  foreign  competitors. 
This  underselling  had  been  carried  to  such  a  point 
that  the  American  sales  were  rapidly  decreasing. 
It  was  evident  that  in  a  very  short  time  the 
continued  manufacture  of  these  colours  would  be 
totally  impossible.  The  great  European  struggle 
naturally  put  a  stop  for  the  time  being  to  this 
industrial  war.  The  company  manufacturing  the 
colours  in  question  counts,  however,  on  being 
exposed  to  the  same  relentless  attack,  on  the 
resumption  of  normal  international  relations,  unless 
such  unfair  competition  is  in  some  way  prevented. 

This  was  the  situation  which  faced  us  at  the 
outbreak  of  the  European  war.  For  some  weeks 
immediately  following,  we  received  no  dyestuffs 
from  Europe.  Then  some  importei-s  who  were 
exceptionally  enterprising  and  daring  succeeded  in 
getting  out  a  very  considerable  supply.  Since  the 
middle  of  March  last,  however,  no  dyestuffs  have 
reached  this  country  (except  one  small  shipment, 


and  one  or  two  said  to  be  now  on  the  way).  In 
spite  of  the  large  quantities  of  dyestuffs  in  ware- 
house in  this  country  the  supply  is  now  practically 
exhausted.  Many  plants  have  been  forced  to 
close.  Many  others  have  seriously  curtailed  their 
output,  and  readjusted  their  mechanical  methods 
at  very  large  cost.  The  total  loss,  direct  and 
indirect,  now  being  borne  by  American  users  of 
dyestuffs  and  dyed  wares,  amounts  to  not  less  than 
.$1,000,000  per  day. 

Our  users  of  colours  have  reverted  to  dyestuffs 
and  methods  long  since  obsolete  and  almost  for- 
gotten. They  have  found  it  necessai-y  to  restore 
the  older  methods  used  in  connection  with  the 
natural  dyestuffs  and  long  since  discarded.  They 
have  reverted  to  colours  wliich  are  not  so  fast  to 
light  or  washing,  colours  of  less  range  and  bril- 
liancy, colours  imperfectly  standardised  and  less 
easy  of  manipulation.  Ajnerican  dyers  have 
resumed  the  use  of  the  indigo  and  cutch  of  India, 
the  madder  of  Turkey,  the  cochineal  of  the  tropics, 
the  logwood,  fustic,  and  other  dyewoods  of  Latin 
America,  and  a  variety  of  mineral  colours  such  as 
Prussian  blue,  chrome  green,  yellow,  and  orange, 
and  iron  buff. 

Colour  is  a  vital  factor  in  many  industries. 
Most  important,  perhaps,  are  the  textiles — cotton, 
silk,  wool,  linen,  jute,  and  other  fibres.  Then 
follow  paints,  varnishes,  and  pigments  of  all 
kinds,  ink,  leather  articles,  paper,  feathers,  artificial 
flowers  and  foliage,  straw  goods,  wood  and  wicker 
work,  horsehair,  bristles,  and  felt,  buttons,  shoe 
blacking,  glue  and  gelatm,  celluloid,  soap,  wax, 
paraffin,  stearine,  and  many  kinds  of  oUs,  and  so 
on.  The  annual  output  of  the  industries  affected 
is  proliably  not  much  less  than  .$3,000,000,000. 

The  United  States  is  not  the  only  nation  suffering 
from  this  situation.  Practically  every  other 
nation  is  seriously  affected.  This  is  particularly 
true  of  Great  Britain,  where  strenuous  efforts  are 
being  made  to  start  a  dyestuff'  industry.  There, 
the  national  Government  in  co-operation  with  the 
users  of  dyestuffs  has  worked  out  a  plan  for  the 
solution  of  the  problem. 

Similar  movements  with  more  or  less  of  Govern- 
ment co-operation  have  been  inaugurated  in 
France  and  Italy.  In  Russia  a  national  dyestuff 
enterprise  has  been  organised  and  financed  by  the 
chief  consumers  of  dyestuffs.  Technical  and 
administrative  leaders  have  been  supplied  by  a 
leading  Swiss  firm.  In  Japan  the  Parliament  has 
passed  a  Bill  subsidising  dyestuff  enterprises  ;  the 
amount  of  subsidy  will  be  sufficient  to  enable  the 
companies  to  pay  8  %  dividends.  Japan  has  been 
importing  $3,500,000  worth  of  dyes  annually. 

Since  the  outbreak  of  the  European  war,  the 
American  coal-tar  dyestuff  industry  has  made 
great  strides  forward.  The  factories  in  existence 
at  that  time  have  greatly  increased  their  output. 
New  establishments  for  the  manufacture  of  intrer- 
mediates  have  been  brought  into  existence. 
Thou.sands  of  tons  of  benzol  and  coal-tar  heretofore 
recklessly  wasted  are  now  being  saved  and  utilised. 

The  census  of  manufactures  taken  in  1909 
reported  the  total  output  of  coal-tar  dyestuffs 
manufactured  in  this  country  to  be  5,890,000  lb., 
valued  at  $1,813,000.  The  output  was  probably 
much  increased  over  these  figures  at  the  time  of 
the  outbreak  of  the  European  war.  Since  that 
time  the  five  domestic  concerns  manufacturing 
dyestuffs  have  doubled  their  outputs.  Another 
factory,  the  branch  of  a  large  German  firm,  has 
greatly  increased  its  output.  Still  another  factory 
manufacturing  aniline  has  quadrupled  its  output. 

But  the  great  need  and  the  great  demand  for 
dyestuffs  have  also  brought  many  new  concerns 
into  the  field.  There  are  now  nine  new  plants 
making  aniline  and  intermediates.  Their  total 
output  is  approximately  18,000  lb.  daUy.  One 
new  plant  for  manufacturing  dyestuffs,  capitalised 
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at  §2,000,000,  is  now  in  existence  and  is  pro- 
duciug  at  tlie  rat«  of  1000  lb.  daily.  Another 
plant  will  be  ready  for  operation  about  November  1. 
Anotljer  company,  capitalised  at  ."Jilo.OOO.OOO,  lias 
started  plains  for  extensive  works  iu  different 
sections  of  the  country. 

Our  total  production  of  coal-tar-  dyestuff 
materials  at  the  present  moment  is  probably  over 
three  times  the  production  prior  to  the  Jihiropean 
war. 

In  July,  1914,  we  were  saving  a  scant  10%  of 
the  coke  Ijy-pi'oducts  by  means  of  by-product 
recovery  coke  plants.  To-day  we  are  savmg  not 
less  than  20°,,.  Wo  are  making  progress,  but 
there  is  still  a  long  way  to  go. 

'riioiv  is  one  set  of  figures  which  the  pi-ospective 
manufacturer  of  dyestuIVs  in  this  country  must 
have  before  he  is  ready  to  begin  operations. 
Those  are  the  amounts  of  the  various  dyestuffs 
imported  into  the  United  States.  We  liave,  it  is 
true,  a  general  knowledge  of  what  is  used,  but  we, 
ami  the  manufacturer,  must  know  definitely,  so 
that  he  can  lay  his  ijlans  accordingly.  For  more 
than  six  weeks.  Dr.  Thomas  H.  Norton,  of  the 
Bureau  of  Foreign  and  Domestic  Commerce,  and 
a  small  stall'  of  statisticians  have  been  working  on 
this  pixiblem  and  their  work  is  uearing  completion. 

During  the  last  normal  fiscal  year  we  imported 
the  foUowiog  amounts  of  the  principal  dyestuffs  : — 


1914. 

1915. 

Alizarin  and  alizarin  dyes    .... 
Artirtcial  indigo     

$845,459               $1,580,099 
1.015,201          1         1,058,990 

7  241,400          !          r».H.'»l.S87 

Total 

$9,102,060 

$8,496,976 

The  report  soon  to  be  published  by  the  Bureau 
of  Foreign  .and  Domestic  Commerce  will  estalilish 
definitely  the  quantities  anil  values  of  each  of  the 
many  iti^ms  comprised  under  ■'  alizarin  dyes  "  and 
especially  under  "  other  coal-tar  dyes." 

This  report  when  completed  will  show  exactly 
the  amount  of  each  of  tlie  many  artificial  dyestuffs 
now  in  current  use  in  this  country,  consumed  by 
our  various  textile  and  other  industries  during 
the  fiscal  year  19  li.  Such,  a  census  of  dyestuffs 
has  never  been  attempted  in  any  country.  The 
accomplishment  of  tliis  task  is  absolutely  essential 
for  the  establishment  on  our  soil  of  a  comprehen- 
sive, self-contained  coal-tar  chemical  industry 
with  proper.correlation  and  co-ordination  between 
its  m.inifold  divisions  and  subdivisioiLS. 

There  is  still,  however,  one  serious  obstacle  in 
the  way  of  the  confident  and  determined  develop- 
ment of  a  coal-tar  dyestuff  industry  on  American 
soil,  and  that  ditlliculty  is  the  po.ssibility,  or  rather 
the  certainty,  that  upon  the  resumption  of  normal 
international  conditions,  European  manufacturers 
will  endeavour  by  boycott,  underselling,  and  other 
methods  of  competition,  to  win  back  this  profit- 
able market  and  put  out  of  business  a  new  and 
struggling  dyestuff  industry. 

This  does  not  mean  "  dumping  "in  the  ordinarily 
accepted  meaning  of  the  word,  the  mere  selling 
of  a  surplus  product  at  a  lower  price,  or  giving 
a  small  discount  to  cover  selling  expenses  which 
are  larried  by  the  American  importer.  Finally, 
and  perhaps  this  is  the  most  important  fact,  it 
doe.-*  not  mean  lower  prices  to  the  American 
consumer.  On  the  contrary  it  means  higher 
prices,  monopoly  prices,  in  the  long  run. 

The  thing  we  have  to  guard  against  Ls  per 
sistent,  determineil,  unfah-  competition  in  its 
most  virulent  form  under  the  guise  of  dumping. 

It  will  be  a  kind  of  unfair  competition  which  is 
prohibited  in  the  United  States  under  the  recently 
enacted  anti-trust  laws. 


The  Clayton  Act,  so-called,  expresses  the  matter 
in  no  uncertain  terms,  "  that  it  shall  be  unla^vful 
for  any  person  engaged  in  commerce,  either 
directly  or  indii'ectly,  to  discriminate  in  price 
between  different  purchasers  of  commodities." 
This  provision,  lio\\e\er,  probaljly  applies  only 
to  the  United  States,  but  it  expresses  clearly  what 
we  in  this  country  are  inclined  to  call  "  unfair 
competition."  (Clayton  Act,  Public — No.  212 — 
C:5rd  Congress. — .Section  2.) 

Tlie  measures  which  our  foreign  competitors  will 
use  are  the  ones  they  have  usedbefore.  They  will 
send  in  their  goods  at  prices  lower  than  the  cost 
of  production  either  at  home  or  in  this  country  and 
lower  than  the  selling  prices  in  other  foreign 
countries.  They  will  sell  here  at  those  prices 
until  the  American  manufacturers  are  driven  out 
of  basiness.  Then  the  former  prices  will  be  put 
back  and  ^vill  lie  advanced  enough  to  recoup  the 
losses  inciu-red  in  the  meanwliile. 

\\'ith  regard  to  crude  material  but  little  difficidty 
may  be  expected.  American  coke  plants  and 
tar  works  are  rapidly  making  provision  for  all 
prospective  needs.  Annual  imports  heretofore 
averaged  in  value  $000,000.  About  one-third  of 
the  quantity  has  come  from  Germany;  the 
remainder  was  largely  of  British  origin.  In 
connection  with  the "  supply  of  intermediate 
products,  the  case  is  quite  the  contrary.  Our 
small  group  of  American  dyestuff  works  at  the 
outbreak  of  the  present  war  was  almost  entirely 
dependent  upon  foreign  sources  for  its  stock  of 
half-manufactured  products,  ready  to  convert  into 
finished  dyes.  The  value  of  the  annual  import 
has  been  about  $1,.'500,000,  inclurUng  $340,000 
for  aniline  oil  and  salts.  Most  of  tliis  supply  came 
from  Germany.  Should  our  existing  dyestuff 
works  make  any  serious  attempts  to  enlarge  the 
scope  of  their  manufacture  and  their  future 
consumption,  foreign  firms  woidd  have  it  in  their 
power  at  the  return  of  normal  relations  to  cut  off 
entirely  this  supply  of  intermediate  products — 
about  sixty  in  number.  This  would  cripple 
indefinitely  the  American  plants  seeking  to 
re-est.iblish  then-  former  lines  of  manufacture, 
now  largely  interrupted,  untU  the  domestic 
production  of  the  comi^ounds  in  question  is  per- 
fected. In  the  meantime,  the  dyestuffs  ordinarily 
furnished  by  the  Americaji  works  must  be  secured 
from  Europe.  At  present  these  works  are  con- 
centrating their  efforts  on  a  few  staple  dyes 
which  can  most  easily  be  manufactured  from 
available  domestic  material. 

The  price  to  be  paid  for  any  restoration  of  the 
atite  belluni  relations  would  imdoubtedly  be  long 
time  contracts  for  supplies  of  intermediates, 
and  abstention  from  any  enlarged  scheme  of  out- 
put. Foreign  interests  woiJd  thus  hold  at  their 
mercy,  to  a  certain  extent,  the  existing  domestic 
plants,  the  logical  nuclei  for  the  expansion  of  the 
genuine  national  industry,  unless  the  latter  are 
ready  to  enter  upon  a  relentless  iudiLstrial  warfare 
for  a  year  or  longer.  In  the  case  of  any  effort 
by  new  fli-ms  to  establish  in  the  United  States  on  a 
large  scale  the  production  of  coal-tar  colours 
made  from  American  raw  material,  the  tactics  of 
our  foreign  competitors  would,  iu  the  opinion  of 
competent  authorities,  probably  be  as  foUows  : — 
All  suppUes  of  intermediates  t«  newly  estab- 
lished works  would  be  rigidly  withheld,  and  the 
task  of  building  up  a  new  industry  would  be 
rendered  doubly  difficult  during  the  initial  stages. 
At  the  same  time,  prices  on  all  dyes  liable  to 
prospective  competition,  would  be  lowered  below 
the  cost  of  manufacture  in  the  new  works,  and  all 
American  consumers  would  be  refused  supplies 
of  dyes  except  on  iron-clad  contracts  to  puichase 
fixed  amoimts  for  a  term  of  years  from  foreign 
makers.  These  same  terms  would  be  enforced 
against  the  various  firms  importing  dyestuffs  for 
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distribution  to  small  customers  or  occasional 
buyers. 

Practically  four-fifths,  it  not  all,  of  the  multitude 
of  American  textile  and  other  plants  depending 
upon  colour  as  an  indispensable  factor  in  pro- 
duction, would  be  forced  to  face  the  problem  of 
choosing  between  two  alternatives  : — 

(a)  Continuance  in  the  undistm-bed  assurance 
of  a  regular  and  uninterrupted  supply  of  dyestuffs 
at  lower  prices  than  formerly,  usmg  the  dyes  to 
whicli  they  have  lieen  accustomed  for  years, 
to  which  their  complex  methods  of  manufacture 
and  entu-e  organisation  are  adjusted,  by  refusing 
to  purchase  products  of  American  colour  works. 

(B)  A  struggle  for  one  or  two  years  with  a 
fraction  of  customary  colour  supplies,  bj^  adjusting 
processes  temporarily  to  the  use  of  mineral  and 
vegetable  dyestuffs  and  undergoing  all  the  strain 
and  loss  incident  to  widespread  dislocation  of 
technical  oiaerations  and  merchandising  routine, 
until  the  Arnerican  industry  can  meet  the  bulk 
of  demands  for  staple  dyes.  A  stOl  longer  delay 
before  the  domestic  industry  can  furnish  the 
variety  of  more  complex  and  more  expensive, 
although  less  abundantly  \ised.  colours  which 
complete  the  cycle  of  tinctorial  products  in 
current  demand. 

The  most  powerfid  weapon,  however,  in  the 
hands  of  the  foreign  manufacturer  is  the  power 
to  thi'ow  out  of  gear  our  enormous  textile  industries 
and  aU  dependent  interests,  during  the  period 
inevitably  necessary  to  create  an  American  coal- 
tar  industi-y.  Under  the  most  favourable  auspices 
this  covdd  not  be  accomplished  for  the  bulk  of 
staple  dyes  under  two  years,  and  a  couple  of  years 
more  are  required  for  the  class  of  minor  dyes. 
The  possibility  of  sinking  large  sums  of  money 
in  the  requisite  plan  for  a  self-contained  dyestuft 
industry  and  then  finding  the  domestic  market 
practically  mortgaged  by  a  foreign  rival  for,  say. 
five  years,  forces  capital  to  hesitate  in  committing 
itself  to  what  would  otherwise  seem  a  safe,  certain, 
and  naturally  patriotic  investment. 

In  Washington  this  matter  has  had  serious 
attention  because  its  importance  merits  the  most 
careful  and  painstaking  study.  Action  should  not 
be  based  on  impulse  or  sentiment,  but  on  hard 
facts  and  experience  wherever  we  can  get  them. 
Action  should  then  be  fast  and  certain.  This 
matter  has  been  thoroughly  discussed  by  the 
officials  of  the  Department  of  Commerce  and 
the  Federal  Trade  Commission,  and  they  have 
agreed  substantially  on  these  points,  namely  : — 

(1)  That  foreign  concerns  shoidd  be  permitted 
to  exercise  no  privileges  in  this  country  or  agamst 
concerns  in  this  country  which  are  prohibited  to 
domestic  concerns.  In  other  words,  what  we  call 
unfair  competition  shall  not  be  permitted  any  more 
to  foreign  concerns  than  to  domestic  concerns. 

(2)  That  this  or  any  new  industry  wliich  aims 
to  place  us  in  an  independent  position  industrially 
among  the  nations  of  the  world  shall  be  given  a 
fair  chance. 

Recommendation  wiU  be  made  by  the  Depart- 
ment of  Commerce  that  Congi-ess,  in  whose  hands 
this  matter  ultimately  rests,  shall  pass  stich 
legislation  as  will,  beyond  the  peradventure  of  a 
doubt,  accomplish  these  olijects. 

The  pertinent  question  which  at  once  arises, 
is  how.  By  what  method,  liy  what  legislation,  can 
this  be  accomplished  ?  In  answering  the  question 
we  have  the  expei'ience,  brief  it  is  true,  of  three 
other  countries,  Canada,  South  Africa,  and 
AustraUa.  Their  legislation  may  be  briefly  summed 
up  as  follows  : — 

Legislation  against  dumping  appeared  first  in 
Canada,  probably  because  the  Dominion  was  a 
favoui'ite  field  for  dumpers  and  because  the 
nascent  Canadian  industries  were  quick  to  cry  out 
against  the  periodical  flooding  of  their  market 
with  foreign   merchandise   sold   at  prices   so   low 


as  to  make  competition  ruinous.  In  1904  the  first 
anti-dimiping  law  liecame  effective,  and  in  1907  the 
present  law  was  embodied  in  the  Canadian  customs 
tariff.  Under  it  articles  from  abroad  of  a  class  or 
kind  made  or  produced  in  Canada  are  subjected 
to  a  dumping  duty  equal  to  the  difference  between 
the  actual  seUing  price  of  the  imported  merchandise 
and  the  fair  market  vahie  in  the  country  of 
exportation,  when  the  fair  market  value  exceeds 
the  export  or  selling  price  by  more  than  five  per 
cent.  The  dumping  duty  applies  to  free  goods 
without  any  exemption  allowance. 

In  1914  the  South  African  customs  tariff  carried 
an  anti-dumping  provision,  modelled  closely  on 
the  Canadian  law.  iVs  in  Canada,  the  special 
or  dumping  duty  may  not  exceed  15  per  cent. 
ad  valorem.  But  differing  from  the  Canadian  law, 
the  South  African  anti-dumping  legislation  does 
not  specifically  apijly  to  articles  which  are  exempt 
from  the  ordinary  customs  duties. 

In  Australia  the  anti-dinnping  legislation  is 
included  in  the  Industries  Preservation  Act  of 
1906,  which  is  directed  against  monopolies  and 
deals  with  the  general  subject  of  uutau"  com- 
petition. The  comptroller-general  upon  due  cause 
certifies  cases  to  the  courts,  v.here  the  question 
of  whether  there  is  or  is  not  dumping  is  judicially 
considered.  If  dumping  is  pi-oved  importation  of 
the  commodities  in  question  may  be  prohibited  or 
restricted. 

In  Australia  the  anti-dumpmg  legislation  is  a 
part  of  the  general  law  against  unfair  competition, 
while  in  Canada  and  South  Africa,  possiblj'  for 
ease  in  administration,  it  is  a  part  of  the  customs 
law. 

Legislation  to  attain  the  desired  residt  should 
certainly  comprehend  certain  important  features, 
which  are  outlined  below  : — 

(1)  Unfair  competition  should  be  so  defined  as 
to  comprehend  the  i^ractice  of  sending  goods 
into  the  United  States  at  prices  lower  than  those 
current  at  the  point  of  production  for  similar 
qualities  and  quantities,  and  under  similar  condi- 
tions of  sale. 

(2)  The  market  price  in  the  country  of  pro- 
duction should  serve  as  a  guide  and  standard  of 
price. 

(3)  A  small  leeway  of  say  5%  shoidd  be  per- 
mitted in  order  to  cover  differences  in  the  con- 
ditions which  are  always  present  in  the  commerce 
between  two  countries. 

(4)  The  sporadic  sale  of  certain  goods  during 
a  brief  period  \A'hen  clearly  not  intended  to  under- 
mine .\nierican  industry',  should  be  excluded  from 
the  operation  of  the  law. 

(.5)  The  law  might  he  made  enforceal^le  in 
several  ways  :  (A)  A  consul  may  refuse  to  certify 
tlie  invoices  of  \\ares  sold  in  contravention  of  the 
law.  (b)  The  difference  between  sale  xjricc  and 
actual  market  value  may  be  assessed  as  a  fine. 
(<:)  The  wares  from  foreign  concerns  which  refuse 
to  show  their  books  for  authorised  inspection  may 
be  denied  entry  into  the  United  States,  (d)  Any 
.\merican  unporter  or  merchant  who  becomes 
a  party  to  a  proceeding  of  the  character  in  question 
sliall  be  amenable  to  the  jirovisions  of  the  Clayton 
Act.  (E)  The  United  States  customs  officers 
would  be  charged  with  the  duty  of  discovering 
such  undervaluations. 

The  question  of  the  tariff'  has  been  raised  in 
connection  with  the  building  up  of  this  new 
industry.  I  think  it  has  lieen  raised  more  ener- 
geticaUy  by  those  who  have  neither  the  capital 
nor  the  intention  to  embark  in  the  industry  than 
by  those  who  are  actually  going  forward  with  their 
plans.  The  tariff  question  can  be  left  out  of  our 
discussion.  We  are  not  likely  to  reach  any  final 
conclusion  in  such  a  discussion.  To  bring  in  the 
tariff  simply  means  to  divide  those  who  are 
interested  into  two  groups,  most  of  whom  will 
not  be  guided  by  the  few  pertinent  facts  as  to  the 
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merits  of  the  question,  but  will  fomi  their  judg- 
ments on  otlier  irrelevant  and  often  hereditary 
ground.s.  I  prefer,  tlierefore,  to  stiek  to  matters 
whieli  in  this  instance  at  least  seem  to  me  to  be  of 
greater  importance,  and  on  which  we  may  be  able 
to  reach  a  conclusion. 

In  this  particular  matter,  however,  the  proposi- 
tion as  to  whether  or  not  we  can  compete  with 
European  manufacturers  after  the  close  of  the 
great  European  war  is  a  pertinent  one. 

The  whole  problem  rests  on  the  cost  of  produc- 
tion, whether  we  will  l>e  more  or  less  able  to  meet 
Kuropean  costs  after  the  war.  It  is  important 
in  discussing  this  point  to  consider  such  important 
facts  as  interest,  wages,  and  taxes.  It  can 
scarcely  be  argued  that  taxes  will  lie  less  in  Kurope 
after  the  war.  It  is  evident  that  the  tremendous 
debts  that  arc  being  piled  up  will  not  bo  paid  oil' 
within  the  next  lifty  to  one  hundred  years,  and 
that  during  their  existence  (hey  will  constitute 
a  heavy  tax  on  Kuropean  industi'j'.  I/al)our,  at 
any  rate  able-bodied,  efficient  labour,  is  likely  to 
be  scarce  at  the  end  of  the  war  because  the  best 
mechanics  of  Kurope  are  now  in  the  front  ranks 
to  the  fighting  armies.  It  has  been  the  universal 
experience  tliat  immediately  after  the  great 
wars  of  the  last  century  mterest  rates  have  become 
higher.  It  seems  to  me  logical  that  as  a  sequel 
to  the  vast  destniction  of  capital  which  is  going 
on  in  Kurope  and  the  divei'sion  of  capital  from 
productive  uses,  it  will  be  scarce  in  ([uantity  and 
largely  in  demand  at  the  close  of  hostilities. 

The  development  of  the  coal-tar  dyestuff 
industry  in  the  United  States  has  greater  sig- 
nificance than  the  mere  evolution  of  a  single 
industrj'.  The  existence  of  such  an  industry  in 
tliis  countrj'  means  the  ilevelopment  of  a  number 
of  other  industries  directly  dependent  upon  it, 
such  as  the  maimfacture  of  pharmaceutical 
preparations,  of  artificial  perfumes,  of  photo- 
graphic chemicals,  of  hifth  explosives,  etc.  The 
establishment  of  this  one  industry  has  the  indirect 
elTect  of  assisting  and  promoting  a  score  of  other 
industries  which  are  dependent  upon  the  use  of 
its  products  in  their  processes  of  manufacture. 

Chemistry  has  been  truly  called  tlie  intelligence 
department  of  industry.  It  is,  therefore,  par- 
ticularlv  important  that  we  should  develop  a 
comprehensive  chemical  industry  in  the  Uruted 
States,  of  which  the  coal-tar  industry  is  perhaps 
the  most  important  and  the  most  essential  part. 
It  is  not  merely  a  matter  of  a  single  industry, 
or  the  matter  of  attaining  increased  etriciency 
or  a  wider  variety  of  prodvicts  in  one  industry, 
but  applied  chenii5try  is  largely  the  successful 
utilisation  of  by-products.  Therefore,  the  develop- 
ment of  a  chenucal  industry  in  the  United  States 
means  increased  elliciency  and  increased  economy 
in  every  inchistry  in  this  country.  It  is  also 
pertinent  to  point  out  that  perhaps  the  funda- 
mental reason  for  the  peculiar  success  of  the 
German  coal-tar  chemical  industry  has  been  the 
willingness  to  devote  years  and  years  of  effort  to 
carefid  scientific  experimentation  or  tlie  develop- 
ment of  a  new  process  or  of  a  new  product.  It  is 
this  long  time  investment  for  the  future,  the 
method  of  unceasing  experimentation,  that 
jVmerican  industrj'  njust  learn. 

The  prospective  development  of  any  industry — 
and  thii  Ls  particularly  true  of  the  chemical 
industry — paraUels  the  development  of  science 
and  knowletlge.  The  nations  whose  natural 
products  are  the  most  intensely  studied  and  the 
most  thoroughly  utilised  are  those  which  attain 
industrial  supremacy. 

It  is  our  desire  that  the  United  States  shall  have 
independent  and  self-sufficing  industries.  I  hope 
that  the  time  has  arrived  when  we  can  cast  off 
industrial,  commercial,  or  financial  allegiance  to 
any  nation  or  any  group  of  nations.     I  hope  that 


the  time  has  arrived  when  we  can  do  away  with 
our  industrial  i-rutehc^,  and  go  forward  into  the 
woild's  markets,  man  for  man,  industry  for 
inchistry,  and  compete  fairly  and  squarely  at  home 
antl  abroad,  and  win. 
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or  all  industrially  prominent  coimtries  the 
United  Slates  is,  doubtless,  the  one  wliich  has 
been  most  successful  in  the  manufacture  of  pro- 
ducts of  imiversal  use.  Kor  articles  of  tliis  class 
the  large  home  market,  cheap  transportation,  and 
great  consuming  capacity  of  the  American  people, 
permit  the  construction  of  manufacturing  plants 
on  an  enormous  scale,  where  machinery  takes  the 
place  of  hand  labour,  so  that  in  spite  of  high 
wages,  the  actual  laboin-  cost  of  such  articles  is 
frequently  less  than  that  of  the  same  articles 
when  produced  in  countries  with  a  more  limited 
consumption.  At  tiic  last  revision  of  the  tariff, 
the  Steel  Corporation  stated  that  they  had  no 
objection  to  a  lowering  of  the  duty  on  theii-  pro- 
ducts ;  the  automobile  iudustiy,  which  manu- 
factures on  a  scale  unheard  of  in  any  other  country, 
even  liefore  the  present  war,  was  exporting  its 
products  to  evei-y  corner  of  the  globe  ;  other 
articles  in  point  are  agricultural  machinery,  sewing 
machines,  typewriters,  leather,  boots  and  shoes, 
and  to  mention  a  few  chemical  products,  wood 
alcohol,  acetate  of  lime,  caustic  soda,  etc. 

Unfortunately,  the  manufacture  .of  synthetic 
dyestuffs  does  "not  lend  itself  to  such  mass  pro- 
duction. The  estimated  ammal  consumption  in 
the  United  States  is  about  40,000,000  lb.  of  an 
approximate  sales  value  of  $15,000,000.  While 
this  amount  is  quite  large  when  considered  by 
itself,  it  is  small  when  compared  with  the  products 
enumerated  above,  and  from  the  manufacturer's 
viewTJoint,  dwindles  to  small  proportions  indeed. 

According  to  Schultz  and  Julias'  TaWes,  1914, 
there  were  on  the  market  at  that  time  not  less 
than  930  synthetic  dyestuffs,  being  chemical 
individuals,  not  mixtures,  or  1000  in  round  figiu-es, 
as  there  are  a  number,  the  constitution  of  which 
the  colour  factories  refuse  to  divulge.  Assuming 
that  the  American  trade  demands  all  of  the  1000 
prodlicts  now  on  the  market,  this  would  necessi- 
tate, so  to  speak,  1000  individual  miniature 
factories,  each  having  a  capacity  of  about  40,000 
11).  This,  of  course,  would  ngt  actually  be  the 
case,  tor  among  all  colours  \ised,  there  are  a  dozen 
or  so,  which  constitute  about  75%  of  this  country's 
consumption,  including  such  colours  as  Sulphur 
Black,  Direct  Black,  Acid  Black,  Chrome  Black, 
Nigrosine,  Indigo,  Auramine,  Benzopurpurin, 
Patent  Blue,  Paper  Blue.  AJizarin,  Fxichsine,  and 
Phosphine.  Assuming  this  to  be  approximately 
correct,  that  would  leave  10.000,000  lb.  for  the 
remaining  988  dyestutl's,  or  an  average  of  about 
10.000  lb.  for  every  little  factory.  It  is  obvious 
that  to  produce  so  small  a  quantity,  the  manufac- 
turer could  not  run  his  factory  the  whole  year 
round,  and  he  is  compelled,  therefore,  to  manu- 
facture a  number  of  different  colours  in  the  same 
installation  in  succession,  each  change  necessi- 
tating extra  labour  in  clearing  and  altering  the 
apparatus.  The  monster  European  factories, 
ha\'ing  a  very  much  larger  production,  do  not 
suffer  from  this  disadvantage  to  nearly  the  same 

extent.  .,..,,       ,  •       , 

Their  larger  output  of  individual  colours  is  also 
an  advantage  in  other  respects.  According  to 
their  latest  report,  the  Farl)werke  Hoechst  had 
in  their  employ  more  than  300  chemists.  Allowing 
one  hundred  of  that  number  for  their  inorganic, 
analytical,  and  research  work,  that  would  leave 


1188 


SCHOELLKOPF— THE    ANILINE    INDUSTRY. 


[Dec.  15,  1915. 


two  luindred  to  look  after  the  manufacture  of 
about  500  colours,  as  the  conceru  mentioned 
probably  does  not  make  more  than  500  of  the 
dyestufis  mentioned  in  Schultz's  Tables.  One 
chemist,  therefore,  has  on  the  average  no  more 
than  two  or  three  colours  in  his  direct  charge,  and 
this  continuously  during  the  whole  year. 

Every  chemist  who  has  had  actual  manufac- 
turing experience  will  realise  that  only  by  being 
in  daUy  contact  with  the  product  of  his  manufac- 
ture can  he  attain  that  efficiency  which  enables 
him  to  detect  at  once  the  slightest  inaccuracy  in 
his  processes,  and  to  turn  out  a  product  always 
uniform  in  quality  and  yield.  On  the  other 
hand,  when  called  upon  to  change  from  one 
product  to  another  every  few  months,  as  is  the 
rule  in  iVniericau  colour  factories,  slight  details  in 
the  processes  may  have  escaped  his  mind  or  other 
conditions  may  have  changed,  causing  loss  in 
yield  and  increasing  generally  the  cost  of  pro- 
duction. 

Corresponding  to  the  variety  of  processes  that 
are  carried  out  in  a  dyestufi  factory,  a  great  variety 
as  well  as  a  great  quantity  of  chemicals,  inorganic 
as  well  as  organic,  are  used.  Almost  all  of  these 
can  be  obtained  in  this  country  in  normal  times 
in  sufficient  quantities  and  at  fair  prices. 

A  very  important  part  in  our  industry  is  played 
by  the  so-called  intermediate  products,  most 
of  which  have  been  imported  from  Europe, 
principally  Germany,  and  I  must  confess  that 
at  recent  tariff  revisions,  I  have  sought  to 
have  these  placed  on  the  free  list.  This  has, 
doubtless,  created  the  impression  in  some  quarters 
that  the  manufacture  of  these  products  was 
particularly  complicated  and  difficult.  Nothing, 
however,  is  further  from  the  truth.  Many  of  our 
most  important  intermediates,  such  as  nitro- 
benzene, aniline,  a-  and  /j-naphthylamine,  ^- 
naphthol,  metanilic  acid,  sulphanilic  acid, 
naphthionic  acid,  benzidine,  are  made  by  simple 
processes.  In  fact,  before  the  war,  and  while 
these  intermediates  were  on  the  free  list,  we  have 
found  it  cheaper  to  manufacture  several  of  them 
in  our  owh  works  rather  than  import  them,  duty 
free,  from  abroad.  However,  in  other  cases,  some 
of  these  derivatives  consume  such  large  quantities 
of  chemicals,  mostly  mineral  acids,  which  in  part 
cannot  be  obtained  at  all,  or  partly  at  a  materially 
higher  price  than  in  Gennany,  and  furthermore, 
the  j-ield  is  comparatively  small,  so  that  we  had 
to  import  those  materials. 

Even  the  large  German  factories  do  not  manu- 
facture all  of  their  own  intermediates  ;  some  of 
them  constitute  onfy  a  very  small  part  of  a  given 
dyestuff,  and  I  am  sure,  can  only  be  made  success- 
fully by  factories  that  specialise  in  them,  and  do 
not  entirely  depend  on  their  own  consumption. 

In  a  recent  issue  of  the  "  Daily  Trade  Record," 
Dr.  Norton  states  that  an  American  company  has 
for  some  time  been  manvifacturing  aniUne  oil  on 
a  large  scale  and  supplying  it  to  New  England 
textUe  works  for  use  in  the  production  of  Aniline 
Black.  It  is  now  engaged  iu  putting  up  small 
anihne  plants  for  the  use  of  textile  houses  and  dye 
houses  where  there  is  an  extensive  application  of 
Aniline  Black  ;  these  plants  are  put  up  at  a  cost 
of  $1000  and  requu-e  the  attention  of  a  single 
skilled  labourer  for  operation.  It  is  found  that,  in 
practice,  the  aniline  produced  in  these  small 
plants,  at  the  current  rate  of  benzol,  costs  about 
30  cents  per  pound. 

We  are  seriously  considering  the  advisability  of 
following  this  example  and  putting  on  the  market 
a  small  aniline  colour  plant,  which  with  a  few 
skilled  men,  will  enable  every  textile  null  to 
produce  its  own  colour. 

Since  the  process  of  making  dyestufis  is  in  no 
two  cases  exactly  the  same,  a  large  variety  of 
complicated  machinery  is  required.     Following  is 


a  partial  list  of  apparatus  which  is  installed  in  our 
works,  and  we  manufacture  only  about  136  out 
of  a  possible  1000  dyestufis  : — Boilers,  steam 
engines,  steam  pumps,  vacuum  pumps,  rotary 
pumps,  air  compressors,  ice  machines,  electric 
motors,  filter  presses,  wash  presses,  suction  filters, 
presses  for  recovery  of  volatile  substances,  plain 
stills,  vacuum  stills,  pressure  tanks,  autoclaves, 
nitrating  and  sidphonating  kettles,  centrifuges, 
shelf  driers,  vacuum  di-iers,  lain  driers,  incinerators, 
rotary  driers,  drum  driers,  evaporating  pans,  ball 
miUs,"  disc  mills,  mixers  of  every  description,  vats 
of  all  sizes,  tanks,  and  a  lot  of  special  apparatus 
wliich  is  designed  for  every  individual  case  by  our 
own  engineers. 

Another  peculiar  feature  of  the  dyestuff  industry 
is  the  fact  that  it  is  subject,  to  a  great  extent,  to 
changes  in  style,  more  so  if  it  depends  only  on 
the  home  market.  It  is  thus  confronted  with  the 
falling  off  of  sales  of  certain  shades,  while  othecs 
enjoy  a  jjarticular  boom,  necessitating  a  constant 
shifting  of  manufacturing  and  a  correspondingly 
great  flexibUity  of  apparatus. 

Fi'om  what  has  been  said,  it  wUl  be  seen  what 
an  important  position  falls  to  the  engineering 
force  of  a  colour  factory.  The  Badische  factory 
in  Ludwigshafen  alone  is  said  to  employ  over  two 
hundred  engineers  with  college  training. 

We  must  not  forget  that  Germany  is  by  far  in 
the  lead,  and  there  are  a  number  of  colours  which 
German  manufacturers  have  patented  in  this 
country,  which  consequently  are  beyond  com- 
petition, but  the  inventions  in  this  line,  of  the 
last  few  years,  have  had  by  no  means  the  revolu- 
tionising effect  of  the  older  inventions  like  the 
Ponceaus,  which  replaced  cochineal ;  of  Alizarin, 
which  replaced  madder  ;  of  Indigo,  which  put  the 
natural  product  out  of  business,  or  of  Acid  and 
Direct  Blacks,  which  compete  successfully  with 
logwood.  In  spite  of  these  latest  inventions, 
however,  the  consumption  of  the  older  colours 
seems  to  increase  steadily.  I  also  doubt  if  there 
is  any  great  invention  to  be  expected,  which  woidd 
interfere  materially  with  the  older  colours.  Tliis 
does  not  mean  that  research  in  the  hope  of  discover- 
ing new  products  should  be  abandoned  altogether. 
With  due  co-operation  between  Universities  and 
industry,  as  has  been  the  case  in  Germany  for 
many  years  and  to  which  is  due,  to  a  large  extent, 
tlie  greatness  of  the  German  dyestufi'  industry, 
there  are  many  promising  i^roblems  yet  to  be 
solved,  but  just  as  much,  or  perhaps  more,  has 
been  accomplished  by  working  in  the  older  field, 
in  consequence  of  wliich  our  industry  has  been 
able  to  lower  prices  from  year  to  year  in 
contrast  with  almost  all  other  industries,  which 
in  proportion  to  the  rise  in  wages,  have  had  to 
raise  then'  prices  if  they  did  not  choose  to  lower 
the  standard  of  their  goods  instead. 

Viewed  from  a  manufacturer's  standpoint,  the 
present  condition  of  the  aniline  colour  industry  in 
America  is  a  most  trying  one,  owing  to  the  difficulty 
in  securing  adequate  supplies  of  all  kinds, 
even  the  ordinary  heavy  chemicals,  such  as 
sulphuric  and  nitric  acids. 

In  conclusion,  I  may  summarise  the  needs  of 
the  industry  after  we  return  to  normal  conditions  : 
— We  shall  require,  first,  a  plentifid  supply  of  all 
chemicals,  including  so-called  heavy  chemicals. 
AU  of  these  will,  doubtless,  be  obtainable  from 
American  sources.  Second,  all  basic  raw  materials 
derived  from  coal  tar  in  practically  chemically 
pui-e  form.  Some  of  them  are  obtainable  now ;  in 
fact,  the  war  has  greatly  stimulated  the  manu- 
facture of  a  number  of  these  products,  unfor- 
tunately mostly  for  use  in  explosives.  But,  as 
the  manufacturers  are  reaping  enormous  profits 
on  these  products  during  the  war,  they  wiU  be 
able  to  write  off  their  plants  and  after  the  war 
shoxdd  be  in  a  position  to  furnish  an  ample  supply 
of  these   chemicals   for  colour  purposes. 
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Tliirilly,  we  need  inteniioiliafos.  Very  few  of 
tlii'so  are  iun<l€>  at  the  present  time  in  thia  country 
lor  reasons  I  have  cmttineil  before.  Hut  even  tlie 
many  that  are  missing  present  no  seriovis  inol>leni 
I'lxim  the  nianufiiiturer's  viewpoint,  always  kei'pint; 
in  niinil  the  fact  tliat  a  way  must  lie  found  to  ollset 
the  liigher  manufacturing  costvs.  In  frequent 
conferences  with  hirge  chemical  conceras  inteniiing 
to  take  up  the  mamifacture  of  intermediates,  we 
\isually  foimd  no  willinijness  to  enter  into  their 
manufacture  if  we  could  imt  ^ruarantee  to  take, 
-say,  over  oO  tons  or  so  amiually  of  each  product. 

Fourthly,  we  need  the  co-operation  of  the 
American  consumers,  which.  I  reijret  to  say,  was 
extended  to  us  in  the  past  only  to  a  very  limited 
extent.  I  believe,  however,  the  war  has  taught 
them  a  lesson,  which  the  jiresent  generation  will 
hardly  forget. 

l-^fthly,  and  most  important  of  all,  we  need 
legislation,  which  will  help  to  create  the  industry 
l>y  tirst  creating  conditions  that  will  make  it 
])rofitable,  since  every  manufacturer  is  entitled  to 
a  i-i-asonable  retvu-n  on  his  investment. 

If  these  conditions  are  fultilleil.  I  venttire  to  say 
that  American  mills  « ill  soon  he  using  "  American 
aniline  coloui's,"  and  any  possible  slight  increase 
in  cost  will  be  more  than  olVset  by  the  assurance 
♦  hat  they  will  be  protecteil  absolutely  against 
any  future  recurrence  of  the  present  calamitous 
situation. 


THE    DYESTUFF    SITUATION    IN    THE 
UNITED    STATES. 

BY    DR.    THOSL^S    II.    NORTON. 

T'.S.  Biireavi  of  Foreign  and  Domestic  Commerce. 

At  the  ovitbreak  of  the  present  European  war, 
the  textile  and  other  allied  inter<»sts  of  the  United 
States  were  threatened  by  a  shortage  in  the  supply 
of  dyestviffs.  For  some  weeks  shipments  were 
•entirely  suspended,  (iradually,  as  the  result  of 
the  most  strenuous  efforts  on  the  part  of  leading 
representatives  of  the  textile  industries  and  of  the 
tirma  engaged  in  importing  artificial  colours  of 
foreign  origin,  the  moven\ent  was  restored  to 
nearly  normal  figures.  The  possibility  of  a  com- 
plete" cessation  in  shipments  was.  however,  con- 
.stautly  present  as  a  menace;  the  threatened  danger 
arrived  seven  months  ago.  when  an  embargo  on 
the  shipments  of  dyes  of  tiermau  origin  to  neutral 
countries  came  into  effect. 

Since  March  15,  no  wares  in  this  category  have 
been  received,  until  on  October  13,  fifty  tons  of 
<>erman  dyestufl's  was  unloaded  in  tlie  port  of  New 
York — nearly  enough  to  meet  the  industrial  needs 
«>f  the  nation  for  a  single  day. 

During  nearly  all  of  this  period  of  seven  months 
there  has  been  in  force  a  permit  i.ssued  by  the 
Uritish  Government  allowing  free  pa.ssage  to  the 
United  States  of  two  steamer  loa<ls  of  artificial 
\-olours  of  German-origin.  Thus  far  the  German 
<iovernment  has  refused  to  allow  this  supply  to 
pa.ss  out  of  the  Empire  unless  a  quid  pro  quo  were 
accorded  in  the  form  of  a  shipment  from  the 
United  States  to  Germany  of  an  equivalent  amount 
of  cotton  or  of  nitric  acid.  This  deadlock  still 
exists.  During  the  past  seven  months  small 
quantities  of  coal-tar  dyes  of  Swiss  origin  have 
reached  the  United  States.  The  amount  has  been 
very  limited,  but  it  has  been  most  welcome. 

Actum  of  the  Department  of  Commerce. 

On  February  20th  of  this  year,  pursuant  to  a 
resolution  of  the  Senate,  I  placed  in  the  hands  of 
the  .Secretary  of  Commerce  a  full  report  on  every 
phase  of  the  dyestuff  situation,  .\ttention  was 
forcibly  drawn  to  the  serious  risks  involved  in  so 
<-omplete  a  national  dependence  upon  foreign 
sources  for  a  class  of  products  vitally  essential  to 


the  very  existence  ot  our  textile  interests.  On 
May  1st.  1  was  instruiUnl  by  the  Chief  of  the 
Huroau  of  Foreign  and  Domestic  Conunerce  to 
st\idy  carefully  the  conditions  existing  in  the  dye- 
stull  industry.  An  exhaustive  report  on  this 
subject  appeareil  on  May  17th.  In  the  concluding 
paragraphs  of  this  report,  it  was  shown  that  the 
available  stock  ot  dyes  ot  German  origin  would 
probably  be  exhausted  before  the  close  of  the 
summer.  Strong  emphasis  was  laid  upon  the 
imperative  necessity  ot  making  timely  provision 
for  such  a  blow  to  the  country's  textile  and  allied 
inilustries.  The  prompt  use,  on  an  extended 
scale,  ol  vegetable  dyes  was  urged  and  the  pressing 
need  of  economy  in  the  employment  of  colouring 
materials  was  fully  demonstrated. 

The  present  situalioyi. 

As  a  matter  of  tact,  the  warning  was  heeded. 
Every  possible  ilevice  was  called  into  play  to 
reduce  the  (juantity  of  dyestulVs  used.  The 
average  textile  mill  has  husbanded  its  stock  of 
colours  so  as  to  make  them  reach  until  about 
October  1st.  Since  then  the  pinch  of  a  wide- 
spread "  dyestuff  famine  "  has  been  increasingly 
felt.  One  mill  after  another  has  been  forced  to 
close  entirely  or  in  part. 

A  single  instance  is  typical.  The  largest  hosiery 
mill  in  the  United  States  (and  in  the  world) 
employs  2500  operatives.  Ordinarily  it  requires 
500  lb",  of  dyestutTs  daily  to  cover  the  needs  of  its 
dyehouse.  Four  weeks  ago  its  stock  of  colours 
had  sunk  to  half  a  barrel.  Some  160,000  dozen 
pairs  of  hose  were  stacked  up  awaiting  dyes. 
Over  1000  operatives  were  enjoying  an -unwelcome 
vacation.  With  considerable  iliftlculty  the  manager 
has  secured  a  ton  of  aniline  oil  to  use  for  Aniline 
Black  at  a  cost  per  pound  of  $1.50.  Similar 
conditions  exist  in  all  branches  ot  industry  involv- 
ing the  factor  of  colour.  The  occasional  arrival 
of  small  lots  of  Swiss  colours,  or  of  other  artificial 
coloui-s,  secured  in  out-of-the-way  corners  of  the 
world,  serves  only  to  accentuate  the  acuteness  of 
the  situation. 

What  the  Government  is  doing. 

The  question  naturally  arises  in  every  c^uarte^  : 
What  has  the  Government  done  to  alleviate  the 
hardships  of  such  a  famine,  and  what  is  it  now 
doing  ? 

The  reply  may  be  briefly  formulated.  Two 
Departments  only  of  the  Government  come  into 
consideration  in  this  connection.  The  Depart- 
ment of  State  has  exerted  every  possible  effort  to 
secure  the  tree  passage  ot  German  dyestuffs  to 
our  ports.  It  is  contin\iing  its  efforts  without 
relaxation.  The  Department  of  Commerce  since 
last  February  has  done  all  in  its  power  to  inform 
consumers  of  colours  how  they  can  most  easily 
lessen  the  hardships  incident  to  a  shortage  in  dyes. 
It  has  inculcated  economy  in  the  use  of  dyestuffs 
generally.  It  has  pointed  out  the  desirability  of 
employing  natural  dyestutTs  on  the  most  generous 
scale.  It  has  encouraged  and  stimulated  every 
undertaking  jiromising  to  add  even  the  smallest 
amount  to  the  available  dyestuff  supply.  It  has 
done  all  in  its  power  to  enter  the  field  ot  coal-tar 
chemistry,  to  increase  the  supply  of  coal-tar 
"  crudes,"  to  multiply  the  production  ot  int<.'r- 
mediates,  to  broaden  and  intensify  the  output  of 
American-made,  finished  dyestutfs.  It  has  brought 
together  inventors  and  capitalists,  the  producer 
of  colours  and  the  consumer  of  colours.  It  has 
recognised  the  fact  that  all  industries  dependent 
upon  the  factor  of  colour,  nuist  suffer  more  or  less 
from  the  existing  conditions,  and  has  urged  a 
mutual  spirit  of  conciliation  and  compromise 
between  the  consumers  of  coloured  fabrics  and 
articles  and  the  producers  of  these  wares. 
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The  spirit  and  purpcse  of  the  efforts  made  by  the 
Department  of  Commerce,  in  coimection  with  the 
dyestufE  situation,  have  been  most  clearly  and 
forcibly  presented  by  the  Chief  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  who  also  has  ; 
portrayed  its  plans  to  ensure  in  the  futwe  the 
most  complete  and  effective  protection  of  a  com- 
prehensive  and  self-contained  ^Vmerican  dyestuff 
industry,  against  all  possible  unfair  methods  of  1 
competition  on  the  part  of  foreign  rivals.  i 

It   remains   for   me  to  outline  briefly  what  has    : 
actually   been   accomplished   towards    a   material   ! 
alleviation  of  tlie  hardships  of  this  period  of  famine    j 
through  which  we  are  passing,  and  to  what  extent 
the  foundations  are  being  laid  for  an  independent 
American  coal-tar  chemical  industry. 

Increase  in  output  of  American  coal-iur  dyes. 
In  the  first  place,  the  few  existing  American 
ifstablishments  devoted  to  the  manufacture  of 
artificial  dyestuffs  have  notably  increased  their 
prodxiction.  Prior  to  the  war,  then-  annual  output 
was  about  3000  short  tons,  from  imported  inter- 
mediates, and  the  industry  employed  not  more 
than  400  workmen. 

With  the  nearly  total  cessation  in  the  importa- 
tion of  intermediates,  came  the  necessity  for  a 
complete  revolution  in  the  organisation  of  the 
limited  American  industry.  Prompt  and  resolute 
ilecisions  were  made.  Great  sums  of  money  were 
invested  in  new  plant  s.  Before  the  war  was  twelve 
months  old,  the  output  of  American  coal-tar 
( olours  had  doubled.  Too  much  praise  cannot  be 
given  to  the  men  who  accomplisheil  this  tour  dc 
ioTce.  This  involved  a  notable  increase  m  the 
production  of  coal-tar  crudes.  It  also  called  into 
existence  a  number  of  new  companies  engaged  in 
the  manufacture  of  intermediates,  especially  of 
aniline. 

Tlie  domestic  supply  of  benzol  has  assumed 
large  proportions.  The  output  now  is  five  times 
what  it  was  before  the  war.  It  has  naturally  been 
accompanied  bv  the  production  of  an  equivalent 
amount  of  toluol.  Unfortunately,  the  demand 
for  both  benzol  and  toluol,  to  be  used  in  the 
manufacture  of  explosives,  is  now  so  abnormally 
high  that  there  has  been  some  difficulty  in  securing 
enough  for  the  makers  of  coal-tar  intermediates. 
The  manufacture  of  these  latter,  especially  of 
aniline,  has  suddenly  grown  to  considerable  pro- 
portions, and  is  constantly  increasing.  There  are 
now  a  dozen  firms  engaged  in  this  branch,  and 
others  are  entering  the  field.  The  Edison  Company 
is  producing  6000  lb.  of  aniline  daily. 

There  are  seven  firms  now  busily  engaged  in 
making  finished  coal-tar  dyestuffs.  As  stated,  the 
output  is  double  what  it  was  in  Jvily,  1914.  It 
will  soon  be  trebled. 

I  have  repeatedly  emphasised  the  eminent 
desirability  of  increasing  the  output  of  aniline, 
rather  than  to  branch  off  into  the  manufacture  of 
a  varied  list  of  dyes.  In  no  other  way  can  plant, 
time,  and  effort  be  made  as  effective  in  lessening 
the  hardships  of  the  current  famine.  Four-fifths 
of  our  liosiery  is  dyed  black,  and  the  CTtent  to 
which  black  £s  used"  for  both  men's  and  women's 
apparel  is  evident  to  all. 

An  interesting  feature  in  the  evolution  Of  this 
aniline  industry — in  the  narrower  sense  of  the 
term — is  tlic  introduction  of  small  plants  for 
making  the  oil,  particularly  for  installation  in 
textUe'works.  A  Rhode  Island  firm,  itself  manu- 
facturing considerable  quantities  of  the  oil,  Ls  now- 
installing  in  various  textile  mUls  standard  plants, 
<apable  of  producing  100  lb.  daily  of  aniline. 
fSuch  a  plant  costs  from  $1500  to  $2000.  The 
services  of  a  single  operative  are  needed  to  carry 
on  the  transfonnation  of  benzol  into  aniline,  with 
occasional  assistance  in  the  moving  of  heavy 
objects.  The  operations,  and  the  application  of 
the  requisite  tests,  can  be  intrusted  to  a  man  of 


ordinary  intelligence,  without  chemical  education. 
The  ordinary  output  is  85  lb.  of  aniline  for  each 
100  lb.  of  benzol  employed.  At  current  rates  for 
benzol,  it  is  found  possible  to  make  anUme  at  a  net 
cost  of  from  30  to  40  c.  per  lb.  Tliis  compares 
favourably  with  tlie  daily  ciuotations  of  $1.20  for 
immediate  delivery,  and  of  $0.70  to  .$0.85  for 
early  contract  delivery.  Within  the  past  few  days, 
two  textile  mills  have  contracted  for  larger  plants, 
capable  of  furnishing  500  lb.  of  aniline  daily.  The 
large  works  of  the  Benzol  Products  Company,  at 
ilarcus  Hook,  Pa.,  has  received  notable  additions. 
It  is  now  the  leading  source  of  supply  for  aniline  oil. 
The  seven  companies  engaged  in  the  direct 
manufacture  of  fiiushed  dyestuffs  have  wisely 
restricted  the  range  of  dyes  which  tliey  attempt, 
to  put  on  the  market,  as  the  best  means  of  enlarging 
the  volume  of  the  output  :  at  the  same  time  there 
is  a  corresponding  simplification  in  organisation 
and  plant. 

How  easily  this  can  be  done,  without  involving 
any  serious  hardsldp  to  consumers  of  dyestufts, 
can  lie  illustrated  from  the  practice  in  the  sUk 
branch.  Ordinarily,  silk  dyei-s  in  the  vicinity  of 
New  York  are  accustomed  to  carry  a  very  large 
variety  of  colour's.  One  of  the  leading  dyers  in  the 
neighbourhood  has  made  the  following  list  of  dyes 
which  were  absolutely  necessai-y,  with  the  quan- 
tities of  each  colour  required  during  the  year. 
Yellow:  Auraminc.  1200  lb.;  Azo  Yellow. 
14,000  lb.  -,  Quinoliue  YeUow,  1200  lb.  ;  Chryso- 
idine,  3000  lb.  ;  Chrvsophenine.  1000  lb.  ;  Orange, 
3000  lb.  Green :  '  Brilliant  Cireen,  1000  lb.  ; 
Du-ect  Green,  1000  lb.  Bed :  Alizarine  Claret, 
1500  lb.  ;  Fast  Bed,  7000  lb.  ;  Rhodamine  B, 
2000  lb.  ;  Alizarine  Red  8X.  2500  lb.  Purple  : 
Hofmann's  Violet  N,  (i'OO  lb.  ;  :Methyl  Violet  5B. 
1000  lb.  ;  Fast  Acid  Violet  lOB,  5000  lb.  Orei/ 
and  Black  :  InduUne,  2500  lb.  ;  Developed  Black, 
10,000  lb.  ;  Sidphur  Black,  15,000  lb.  ;  Direct 
Black,  1000  lb.  Blue  :  .UkaU  Blue  2B,  4000  lb.  ; 
Charge  Blue  OB,  2500  lb.  :  Methylene  Blue, 
10,000  lb.  ;  Patent  Blue.  1000  lb.  ;  Victoria  Blue 
B,  12.000  lb.  ;  Sky  Blue,  1000  lb.  He  added  that 
the  following  colours  were  very  helpful  :— Direct 
Yellow,  1000  lb.  ;  Pure  Blue.  1000  lb.  ;  FraLse, 
1200  lb.  ;  Du-ect  Red,  1000  lb.  ;  Malachite  Green, 
SOO  lb.  ;  Wool  Green  3.  1500  lb.  ;  Brilliant  Violet 
OB,  1000  lb.,  and  various  Alizarin,  -Vlgol,  Ciba, 
Helindou.  and  Indantlu'ene  colours. 

Thus  the  actual  needs  of  a  leading  silk  dyer 
narrcrtv  down  to  25  different  colours.  With  an, 
adequate  supply  of  these  25,  he  claimed  that  his 
business  would  suffer  no  material  hardsliip. 
Similar  statements,  regarding  the  variety  of  dyes 
needed,  woidd  undoubtedly  hold  good  in  the 
cotton  and  \\oollen  branches. 

Two  well-equipped  v.orks  are  now  about  to 
manufacture  Sulphin'  Black  on  a  large  scale.  Two 
other  works  engaged  in  the  production  of  ijiter- 
mediates  have  perfected  their  arrangements  to 
make  ample  suppUes  of  the  dinitrochlorobenzenfr 
requu'ed  in  this   branch   of  manufacture. 

The  manufacture  of  synthetic  indigo  has 
recently  been  taken  up  by  one  of  the  older  American 
chemical  companies  with  success.  The  output 
will  be  steadily  iacreased.  Naturally  all  that  can 
be  made  is  sold  for  a  year  ahead.  Three  other 
powerful  firms  are  carefidly  studying  the  possi- 
bilities of  manufactm'ing  this  most  important  dye- 
stuff.  It  is  noteworthy  that  the  Badische  Com- 
pany expended  $5,000,000  on  its  indigo  plant  and 
on  the  necessary  research,  before  a  single  pound 
was  placed  upon  the  market. 

Extended  ?wc  o/  natural  dyes. 

While  the  output  of  artificial  dyes  of  domestic- 
origin  is  thus  increasing  at  a  rapid  rate,  it  is 
necessarily  far  removed  from  meeting  even  a 
quarter  of  the  national  demand  under  normal 
conditions.     Here,     the     esLstbig     equipment     hx 
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half  ft  <lo7.pn  large  Aiiu-iicnu  work-*,  oi-jjanised  for 
Ui«'  pi-othu'lion  on  n  larjto  Bcnlo  of  natural  dyes. 
lias  proved  to  be  a  national  asset  of  pronounced 
value. 

Tlie  mot  hods  for  nsiny  natiu'al  dyestufls  :^ucl^  as 
•logwood,  fustio,  futeli.  etc..  have  lieen  notably 
perfected  of  late.  In  nearly  all  branches  of  the 
textile  mamifaoture  it  has  been  foimd  practicable 
to  introduce  their  use.  The  current  output  of  dye- 
wood  extraet.s  Ls  now  aViout  throe  times  as  great 
as  it  was  before  the  war.  and  it  is  constantly 
increasing.  Logwood  lilue  is  now  in  widespread 
use,  instead  of  indigo,  for  dyeing  denims  and 
similar  fabrics. 

The  silk  industry  is  already  accustomed  to  the 
use  of  large  amounts  of  logwooil.  Hyers  of  silk 
fabrics  are  now  attentively  stxidying  the  avail- 
ability of  other  dycwood  extracts  under  existing 
ciTr\imstances.  A  welcome  addition  to  the  domes- 
tic supply  of  natural  dyestuffs  is  the  handsome 
yellow,  obtained  from  the  osage  orange  of  the 
Mississippi  Valley.  The  dye  is  the  same  as  that 
pi"esent  in  fustic.  It  is.  however,  a  pure  com- 
.poiind,  free  from  the  varying  nilmixture  of  a  red- 
dish colouring  matter,  wliich  renders  the  use  of 
tropical  fustic  somewhat  uncertain. 

Co-operation  of  ni'inxifacttirers  ond  constimers. 

Even  with  the  aid  of  a  vastly  increased  employ- 
ment of  natural  dye.stulTs.  we  are  far  removed  from 
meeting  even  the  half  of  our  customary  rec^ui^e- 
raents  of  organic  colours.  It  has  become  evident 
that  a  serious  dislocation  in  the  whole  organised 
.•system  of  retailing  and  using  textile  fabrics, 
involving  the  factor  of  colour,  can  be  avoided  only 
by  a  genuine  spirit  of  sympathy  and  co-operation 
between  the  two  final  links  in  tlie  chain  joining  the 
prcKlucers  of  raw  material  and  the  consumers  of 
finished  products. 

Manufacturers,  for  example,  are  practising  a 
most  rigid  economy  in  the  use  of  colour  com- 
pounds. This  is  exemplified  in  the  use  of  pencil 
lines  for  heavy  stripes,  in  the  substitution  of  outline 
designs  for  conventionjil  patterns  i-equiring  extrava- 
gant quantities  of  colour,  and  in  analogous 
directions.  There  is  also  a  pronounced  tendency 
to  urge  the  wearing  of  white  garments. 

In  order,  however,  to  limit  to  the  utmost  the 
hardships  incident  to  such  a  pronounced  shortage 
of  dyes,  the  ultimate  consumers  must  recognise 
and  "accept  these  existing  conditions  in  a  con- 
siderate manner,  adjusting  themselves  to  limita- 
tions in  variety  of  shade,  as  well  as  in  fastness. 

Such,  in  brief  outline,  are  the  salient  factors 
in  the  current  strugirle  to  meet  the  pinch  of  the 
dyestuff  f.amine,  now  felt  throughout  the  land. 

The  promise  for  the  future. 

As  a  rule,  the  firms  now  engaged  in  the  pro- 
duction of  intermediates  contemplate  the  manu- 
facture later  of  finished  dyes.  .Mr.  Edison,  who  has 
so  rapidly  organised  the  production  on  an  extensive 
s^ale  of  synthetic  carbolic  acid  and  of  aniline, 
does  not  plan  to  continue  the  output  of  the 
latter  after  the  close  of  the  current  war.  With  this 
exception,  all  of  the  firms  now  occupied  with  the 
manufacture  of  coal-tar  compounds  are  planning 
to  continue  their  production  alonjr  tlie  lines 
already  taken  up.  and  to  enlarge  such  pmduction, 
or  to  manufacture  additional  intermediates  or 
finished  dyes,  as  circumstances  dictate. 

Quit€  recently  capital  ha.s  been  enlisted  to  an 
unusual  extent  in  the  development  of  the  dyestuff 
industry.  The  past  month  has  witnessed  the 
-incorporation  of  the  Federal  Dyestuffs  and 
Chemical  Co.,  with  an  authorised  capital  of 
S15,000.000  ;  the  plans  of  this  company  include 
plants  in  several  States.  The  Pearsite  Company, 
with  an  authorised  capital  of  .$2,000,000,  entered 
recently  upon  the  active  manufacture  of  dyestufls 


iu  its  large  factory  at  Cannel  City.  Kentucky. 
Several  .smaller  companies,  lately  incorporated 
for  active  work  in  this  tioUl,  reveal  >a  wide-spread 
tciulcury  on  the  part  of  many  investors  tf)  enter 
vigorously  upon  a  campaign  to  build  up  tin- 
dye.stulY  industry. 

The  United  States  possesses  all  the  needed 
raw  materials  in  abundance,  in  such  amount  that 
it  coidd  meet  the  demands  of  the  world's  dyestuff 
industry.  It  olTers  the  largest  existing  market 
for  the  coiisumi)tioii  of  dyestutTs.  Enterprise, 
inventive  talent,  and  technical  ability  are  present 
to  an  almost  unlimited  extent. 

The  time  is  eminently  propitious  for  the  estab- 
lishment of  a  national  industry.  All  indications 
point  to  the  continuance  for  a  year  or  two  of  con- 
ditions— most  deplorable  iu  themselves — which 
favour  a  period  of  construction,  free  from  the  dis- 
turl)ing  element  of  foreign  competition.  Capital 
is  ready  to  embark  in  the  new  field  in  ample 
amount,  and  is  daily  being  invested.  It  demands 
simply  that  measure  of  statutory  protection 
against  unfair  competition  on  the  part  of  foreign 
I'ivals  which  we  now  have  every  reason  to  hope 
for,  since  the  policy  of  the  national  government 
in  this  connection  has  lieen  outlined  by  a  pre- 
ceding speaker  with  such  force  and  emphasis. 

It  is  most  refreshing  to  note  the  utter  indifference 
to  minor  side  issues  manifested  by  the  men  who 
are  determined  to  build  up  this  new  industry. 
But  a  few  years  ago  discussion  would  have  centred 
about  the  tarilT.  To-day  the  men  who  are  ready 
to  finance  a  colour  industry,  or  to  throw  into  it 
the  Ijest  of  brain  and  nerve,  are  asking  simply  for 
laws  to  prevent  unfair  competition. 

Possible  Swiss  co-operation. 

There  is  possibly  one  factor  lacking  to  bring 
rapidly  into  existence  a  iomprehensive  American 
coal-tar  dyestufi  industry.  That  is  the  co- 
operation of  a  few  men  possessing  highly  developed 
capacity  for  organisation,  combined  with  a  perfect 
experimental  command  of  the  exceedingly  com- 
plex and  intricate  fieUl  of  colour  chemistry  in  all 
its  ramifications — men  such  as  created  in  the 
past  the  gi'eat  works  on  and  near  the  Rhine, 
and  are  now  directing  them. 

I  have  thought  that  it  might  ))e  possible  to  secure 
such  needed  co-operation  fix)m  the  large  and 
well-equipped  staffs  of  the  five  colour  works  at 
Basle,  in  Switzerland.  These  highly  specialised 
stafl's  include  scores  of  men  of  wide  experience 
in  the  manufacture  of  the  whole  range  of  coal-tar 
dyes.  Most  of  these  have  enjoyed  in  earlier  days 
the  advantages  of  the  ''  Polytechnic  "  of  Zurich, 
one  of  the  best-equipped  institutions  in  Europe 
for  the  training  of  colour  chemists.  Many  have 
served  a  more  or  less  extended  apprenticeshij)  in 
the  gigantic  (terman  chemical  works. 

It  is  not  difficult  to  imagine  a  union  of  forces 
in  this  field,  a  consolidation  of  interests  between 
the  Swiss  companies  and  the  American  firms  now 
striving  to  expand,  but  forced,  as  it  were,  to 
grope  in  the  dark  at  times.  The  transfer  of  a 
sullicient  corps  of  Swiss  expert  colour  chemists 
to  the  United  States  at  this  critical  moment 
would  be  of  untold  value  in  furthering  the  rapid 
evolution  of  the  American  industry. 

It  would  be  possible,  by  their  aid  and  direction, 
to  attain,  as  regards  time  and  money,  the  rnaximum 
of  economy,  in  constructing  new  plants,  in  adopt- 
ing the  most  practical  and  effective  mechanical 
devices,  in  applying  the  most  economical  methods, 
in  co-ordinating  the  diversified  features  of  a 
complicated  branch  of  manufacture,  so  as  to 
avoid  loss  of  material  and  restrict  the  dependence 
upon  highly  skilled  and  expensive  labour.  At 
every  step  in  the  organisation  of  new  plant,  and 
in  tiie  initial  months  of  its  operation,  directive 
co-operation   of    practical    experts   would    ensure 
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the  establishment  of  a  self-contained  coal-tar 
colour  industry  on  American  soil,  with  a  minimum 
of  outlay  and  a  maximum  of  efficiency,  in  the 
shortest  possible  period  of  time.  It  would 
probably  enable  the  industry,  in  its  broader 
phases,  to  become  so  thoroughly  rooted  in  the 
«conomic  life  of  the  country  that,  upon  the  return 
•of  normal  international  exchanges,  legitimate 
competition  of  foreign  rivals  could  be  easily  and 
effectually  met. 

How  Siciss  chemists  are  solrinfj  the  Russian  problem. 

A  striking  example  of  how  the  dyestuff  problem 
of  a  great  nation  can  be  solved  by  the  co-operation 
of  Swiss  intelligence  and  experience  is  now  seen  in 
Russia.  The  textile  and  allied  interests  of  the 
Empire  depended  chiefly  upon  Germany  for 
colour  materials.  The  largest  dyestuff  company 
of  Germany  conducted  a  liranch  factory  in  Russia 
prior  to  the  war.  Dependence  upon  Germany  for 
semi-manxifactured  material,  and  for  finished  dyes, 
was  quite  as  pronounced  as  in  our  own  country 
or  in  Great  Britain. 

The  sudden  interruption  in  current  supplies  of 
dyes,  consequent  upon  the  outbreak  of  hostilities, 
was  a  heavy  blow  to  Russian  textile  works.  A 
way  out  has  been  found  by  the  organisation  of  a 
strong  company,  of  which  the  leading  dyestuff 
house  of  Basle  is  a  constituent  member,  and 
firmishes  an  administrative  and  technical  staff. 
Capital  is  supplied  by  a  group  of  prominent 
Russian  textile  manufacturers,  ^vh()  at  the  same 
time  are  the  cliief  consumers  of  the  dyes  produced. 
The  reciuisite  factories  have  been  erected  at  a 
considerable  distance  from  the  present  line  of 
military  operations. 

What  has  been  done  so  easily  and  sunply  in 
Russia  to  meet  present-  emergencies  and  lay  the 
foundation  for  a  future  national  dyestuff  industry, 
can  serve  admirably  as  an  object  lesson  to  the 
United    States. 

A  less  complex  and  perhaps  more  feasible  method 
of  accomplishing  the  end  in  view  would  be  found 
in  establishing  a  comparatively  close  organic 
connection  between  individual  Swiss  companies 
and  individual  American  companies  already 
engaged  in  the  active  manufacture  of  dyestuffs. 
but  limited  hitherto  to  a  very  narrow  range  of 
products. 

It  is  well  to  note  in  tliis  connection  the  relations 
of  the  Swiss  colour  industry  to  both  the  American 
and  the  international  markets.  The  average 
annual  value  of  the  Swiss  exports  of  artificial 
colours  to  the  Uidted  .States  during  the  five 
years  ending  June  30,  1914,  was  $815,911.  as 
follows  ;  Alizarin  and  alizarin  colours,  $1777  ; 
.synthetic  indigo.  §48,901  ;  other  c<3al-tar  colours. 
$765,230;  total.  S!815.911.  In  1913-14,  Switzer- 
land supplied  7  %  of  our  imports  of  indigo  and 
10-6%  of  the  imports  of  aniline  dyes.  The  import 
of  alizarin  wasinsignificant.  Since  the  outbreak  of 
the  war,  and  the  resultant  scarcity  of  artificial 
colours,  the  Swiss  import  has  been  of  great  assist- 
ance to  American  textile  interests. 

Tlie  normal  production  of  the  SM-iss  dyestuff' 
works  available  for  export  purposes  has  an  annual 
value  of  about  S5, 500. 000.  It  is  equivalent  to  one- 
ninth  of  the  German  export,  and  could  cover  alone 
nearly  60%  of  the  average  annxial  imports  into  the 
United  States  of  artificial  colours. 

Few  realise  the  rOle  which  Switzerland  has 
■played  in  the  evolution  of  the  artificial  dyestuff' 
industry,  despite  the  entire  absence  in  the  land 
<->i  coal  and  of  raw  material  for  the  manufacture  of 
chemicals,  with  the  exception  of  salt.  Immed- 
iately prior  to  the  war.  Switzerland,  on  the  basis 
of  population,  was  supplying  twice  as  much  as 
Germany  to  the  world's  market  for  synthetic 
colours. 


Necessity  of  unity. 

The  chief  cause  of  the  past  dominance  of 
German  colour  chemistry  in  the  world's  markets 
lies  in  the  solidarity  of  the  German  industry  as  a 
whole.  The  question  arises,  is  it  not  eminently 
desirable  that  a  comprehensive,  American  coal-tar 
industry,  striving  to  supply  nearly  all  American 
tinctorial  needs, with  products  made  from  ^Vmerican 
raw  materials,  should  possess  a  higher  degree  of 
unity — financial,  technical,  commercial — than  now 
is  the  case  ":■  Is  it  not  of  prime  importance  that  all 
unnecessary  overlapping  and  duplication  of  effort 
be  excluded,  at  least  in  the  formative  stage  ? 

It  is  economically  important,  during  the  initial 
period,  that  the  industry  should  be  characterised 
by  that  unity  and  solidarity  which  contribute  so 
largely  to  the  might  and  effectiveness  of  the 
German  rival  ;  and  yet  it  must  be  free  from  any 
tendency  towards  monopolistic  power. 

A  movement  in  this  direction  has  been  recently 
outlined  by  Mr.  I.  F.  Stone,  in  the  proposal  to 
establish  Government -owned  factories  for  the 
production  of  coal-tar  intermediates.  The  various 
admirable  features  of  the  plan,  including  the 
well-organised  preparedness  for  the  speedy  manu- 
facture of  explosives  and  munitions  generally, 
in  case  the  nation  be  menaced  by  invasion,  render 
the  project  worthy  of  the  most  careful  study. 

Standardisation  of  dyestiiffs  and  of  the  methods  of 
their  application. 

A  very  distinct  element  of  protection  to  a 
growing  domestic  colour  industry  would  un- 
doubtedly residt  from  the  establishment  of  a 
Bureau  of  Standards  for  Dyestuffs.  Such  a 
Bureau  could  be  modelled  after  the  Division  of 
Chemistry  in  the  Bureau  of  Standards,  of  the 
Department  of  Commerce.  Its  function  would  be 
to  formxilate  the  physical  and  chemical  criteria 
of  purity  for  all  dyestuffs,  exactly  as  is  now  done 
for  the  drugs  listed  in  our  pharmacopoeia.  Such 
principles  of  standardisation  would  likewise  be 
applied  to  the  varied  methods  of  application  on 
the  different  fibres  and  other  tvares.  A  single, 
fully-equipped  Bureau  could  advantageously 
replace  the  multitude  of  laboratories  now  main- 
tained by  rival  firms  or  in  textile  works.  Such 
an  institution  could  eft'ectively  protect  a  half- 
grown  American  industry  against  attempts  to 
depreciate  the  quality  and  value  of  American- 
made  dyes,  and  could  ensure  a  far  greater  degree 
of  economy  in  cost  of  production  than  otherwise 
would  be  possible. 

Onjanisation  of  consumers. 

Logically,  the  complete  standardisation  of 
existing  dyestuffs,  and  of  all  additions  to  their 
numbers,  as  well  as  of  the  methods  by  which  they 
can  be  most  effectively  and  advantageously 
employed,  should  be  a  prelude  to  a  vastly  simpler 
and  more  economical  method  of  merchandising 
than  is  now  the  rule. 

It  woidd  not  be  a  difficult  matter  to  organise 
into  a  compact  body  the  cons'umers  of  colours 
of  all  forms.  Such  a  corporation  would  have  for 
its  object  the  purchase  in  quantities,  at  lowest 
wholesale  rates,  of  all  required  dyes,  and  the 
distribution  of  such  wares  at  cost  price  to  the 
individual  members.  The  actual  expense  to  each 
member  of  such  an  organisation  would  be  almost 
negligible.  Constituent  members  would  be  free 
to  buy  any  dyes  in  current  use.  The  only  restric- 
tion would  be  the  absolute  requirement  that  all 
purchases  of  colours  should  be  made  thi'ough  a 
central  agency,  or  one  of  its  branches.  Such  an 
agency  would  be  Ijacked  up  by  the  National 
Bureau  of  Dyestuff'  .Standards  in  all  current 
questions  regarding  purity,  ease  of  application,  etc. 
It  would  ensure  the  delivery  to  members,  of  dye- 
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stulT.s  of  standardised  strength  and  inirity,  at 
wholesalo  rates. 

(.'oiLsiiiners  ot  colours  would  thus  be  freed  to  a 
laitie  extent  fi-oni  all  uncertainty  and  anxiety 
repirdini;  the  price  and  character  of  their  dyes, 
whilst  a  powerful  weapon  i.s  i)\it  into  the  hands 
of  those  who  collectively  represeid  the  con- 
sumers ot  coloui-s,  to  rule  out  rijjidly  from  the 
sources  ot  supply  any  niainifactuver,  fori'if^n  or 
domestic,  who  woulil  dclilienitely  make  ai\  attempt 
to  undersell  his  .\inericau  rivals,  or  who  would 
resort  to  any  other  method  of  unfair  restriction 
of  trade.  Such  an  orf;ani»at  ion  woulil  be  one 
ot  the  most  powerful  liuhvarks  to  ward  off  the 
danpei-s  of  perelstent  and  determined  efforts, 
on  the  part  of  I'^uropean  rivals,  to  crush  and  stifle 
an  -Vmerican  dycstulT  industry. 

And  such  an  iiulustry  we  are  bound  to  have. 
Our  t^'xtile  and  other  allied  interests  demand  that 
they  shall  never  again  be  exposed  to  the  ilisasters 
accompanying  such  a  dyestulT  famine  as  wo  now 
face.  Such  a  powerfvd  national  organisation  as 
t!ie  Association  of  Hosiery  .Manufacturers  unani- 
mously resolved  that  it  wovdd  willingly  bear  the 
burden  of  increased  tariif  duties  on  dyes  of  foreign 
origin,  if  that  be  necessary,  to  en.sure  the  estiib- 
lishment  upon  American  soil  of  a  domestic, 
self-containe<l  industry. 

Before  the  advent  of  this  deplorable  war,  we 
imported  annually  about  2500  short  tons  ot 
aniline  oil  and  aniline  salts.  In  IDlti,  over  5000 
ton.s  will  be  manufactured  on  American  .soil,  from 
American  coal-tar  crudes.  In  ltU3,  our  American 
colour  works  produceil  3000  short  tona  of  coal-tar 
colours,  ma<le  cliiefly  from  German  intermediates. 
We  imported  25,tJ00  tons  of  these  colours,  of  wliich 
22,000  tons  came  from  tiermany.  To-day  we  are 
making  nearly  9000  tons  of  these  colovu's.  .lanuary, 
1917,  should  see  an  American  production  of  at 
least  10,000  tons.  Am  I  too  optimistic  in  con- 
fidently looking  forward  to  the  year  1920  as  a 
date  when  the  great  bulk  of  artificial  dyes,  con- 
sumed in  this  country,  will  be  made  in  our  own 
works  ? 


COMMON    SENSK    OX    TUK    DYESTUFF 
QUESTION. 

BY    .1.    MEniUTT   .MATTHEWS,    PH.D. 

(.Mistract.) 

Tlie  person  the  most  interested  in  the  dyestuff 
<luestion  is,  probably,  the  textile  m.anufacturer, 
and  yet  it  is  a  rare  exception  to  find  a  textile 
manufacturer  who  is  at  all  aciiuaintod  with  the 
nature  of  the  dyestulT  problem,  even  in  its  simplest 
form.  At  first  many  textile  manufacturers  placed 
toiLsiderable  conlidence  in  the  propaganda 
a<ivanced  by  certain  experts  in  the  rlaily  papers, 
and  they  were  lulled  into  a  sen.se  of  security  in 
the  belief  that  in  a  short  time  all  the  dyestuffs 
needed  in  ^Vmerican  iiulustry  would  be  manu- 
factured in  this  country  by  new  processes  much  in 
ailvance  of  the  anti(juated  (ierman  methods. 
.So  radical  and  preposterous,  however,  were  many 
ot  these  schemes  advanced,  that  even  the  most 
hopeful  manufacturers  began  to  realize  that  the 
dyestufi  problem  was  not  to  be  solved  by  any 
such  method  of  procedure.  Fortunately,  most 
of  the  textile  trade  journals  preserved  a  sane 
poi.se  in  the  matter,  and  their  editorial  critici.sms 
exposetl  the  fallacy  of  many  ot  the  irrational 
schemes  advanced.  In  this  connection  I  might 
mention  a  proposition,  which  was  convmunicated 
to  me  privately,  to  extract  tlie  red  dyestuft  from 
the  cranberry  without  interfering  with  its  edible 
i|ualities.  This  dyestuff  was  to  lie  known  as 
t'ranherry  Red.  and  is  doubtless  destined  to  take 
a  place  ot  equal  rank  with  Osage  Orange. 


The  only  Sixfe  way  to  proceed  in  the  niauu- 
factiuv  of  dyestuffs  is  to  select  carefully  those 
products  which  it  is  considered  desirable  to  make, 
determine  tin-  various  intermediate  materials 
which  it  is  necessary  to  u.sc,  and  to  proci'cil  with 
the  intelligent  maiuifacture  of  these.  .Vt  the 
present  critical  time  it  is  folly  to  endeavour  to 
prepare  dyestufTs  by  new  and  untried  method.s 
of  procedure,  l^'rom  a  chemical  point  of  view 
the  making  of  the  actual  finished  dycstulTs  them- 
selves is  not  in  gi'ueral  a  ditlicult  or  complicated 
problem,  proviili'd  the  iiroper  so-called  inter- 
mediates are  availalile.  In  my  opinion,  the  crux 
of  the  entire  question  as  to  the  establishment 
ot  an  American  dyestulT  industry  lies  in  the 
economical  production  ot  the  intermediates. 
The  development  ot  our  by-product  coal-tap 
industry,  both  from  gas  tars  and  coke-oven  tars, 
apparently  assures  us  ,a  good  supply  of  raw 
materials  or  crudes.  All  these  products  are  at  a 
very  abnormal  price  at  present  o\\-ing  to  the 
demands  for  high  explosives,  but  when  this 
demantl  lessens  these  prices  will  re-adjust  them- 
selves to  the  conditions  of  the  dyestiiff  iind 
pharmaceutical  industries.  But  what  the  dyestulT 
business  needs  is  a  supply  of  the  proper  inter- 
mediate products  ;  their  production  must  be 
undertaken  by  organisations  capable  of  com- 
manding large  .supplies  of  the  coal-tar  distillates, 
as  well  as  sulphuric  acid,  oleum  ot  high  strengths, 
nitric  acid,  caustic  soda,  chlorine,  acetic  acid,  etc., 
and  by  those  conversant  with  the  technique  of 
such  processes  as  sulphonation,  nitration,  caustic 
fusion,  reduction,  methylation,  steam  and  vacuum 
distillation,  and  other"  related  operations.  The 
production  of  intermediates  will  be  a  profitable 
outlet  for  the  coal-tar  distillates  and  for  the  acid 
and  caustic  soda  plants  ;  it  will  also,  on  the  other 
hand,  furnish  the  possibility  for  the  economical 
production  ot  dyestuffs  and  related  pharmaceutical 
products  in  this  country  in  time  ot  peace  and  for 
the  production  ot  liigh  explosives  in  time  of  war. 

Any  scheme  tor  the  establishment  ot  an  .Vmerican 
dyestulT  industry  with  a  view  of  making  us 
independent  in  this  respect  ot  other  nations, 
in  my  opinion  will  be  futile  if  it  does  not  first  ot 
all  insure  the  firm  and  jiermanent  establishment 
ot  the  manutact\ue  of  the  various  intermediates 
needed. 

The  problem  of  the  proper  means  of  fostering 
and  protecting  these  inciustries  in  their  infancy 
ancl  upbuilding  is  worthy  of  the  closest  stvuly. 
Most  certainly  a  taritT  protection  in  one  form  or 
another  will  have  to  be  given.  Personally.  I 
am  inclined  to  favour  a  high  specific  duty  on  both 
intermediates  and  on  the  dyestulTs  derived  there- 
from, with  more  or  less  ad  valorem  duty  to  meet 
the  conditions  ot  each  case.  It  would  be  foolish 
to  place  a  high  tariff  on  the  dyestufls  alime. 
Unless  our  government  in  some  manner  or  other 
develops  a  well  established  and  extensive  industry 
in  the  coal-tar  intermediates,  all  our  schemes 
tor  military  preparedness  will  be  ot  no  avail. 
The  supply  ot  high  explosives  is  based  in  very 
large  degree  on  the  coal-tar  intermediates. 

The  time  factor  in  starting  the  manufacture  ot 
these  chemicals  is  an  important  one — at  tlie  present 
moment  it  is  far  more  important  than  the  efftciency 
factor.  .Vt  the  present  time  the  factories  starting 
up  for  the  production  of  coal-tar  products  are  in 
reality  emergency  measures,  and  their  very 
foundation  Ls  based  on  the  fact  that  they  are  taking 
advantage  of  a  very  abnormal  tratle  situation. 
Jlany  textile  manufacturers  feel  that  these 
factories  are  forcing  out  of  the  situation  all  the 
profit  they  can.  But  these  factories,  as  well  as 
others,  which  are  under  construction  or  projection, 
are  paying  abnormally  high  prices  tor  all  their 
raw  materials,  apparatus,  machinery,  and  labour. 
The  financial  interests  involved  are  taking  grave 
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risks,  for  no  one  positively  knows  when  the  war 
will  cease  and  just  what  protection  the  new 
industries  will  have  aftei-  the  war,  and,  even  i£ 
sufficient  protection  is  obtained,  its  continuance 
for  any  lengtli  of  time  is  a  grave  uncertainty. 

Tliere  is  also  another  factor  from  a  manu- 
facturer's point  of  view — and  one  which  the 
laj-man  is  apt  to  overlook.  In  the  manufacture 
of  any  article,  and  especially  in  the  foimdatiou 
of  a  new  enterprise,  there  is  always  an  involved 
manufacturing  organisatioii  and  teclinique  to  be 
built  up  before  tlie  article  in  question  can  be 
producfil  efficiently  and  perfectly.  There  is  not 
only  a  scitnce  in  uianufacturiiig,  Ijut  there  is  also  an 
art,  and  this  latter  is  only  evolved  out  of  many 
year.s  of  practical  experience  and  in  the  handling 
of  large  quantities  of  materials  on  a  commercial 
basis.  It  involves  the  training  of  workmen  and 
foremen  to  do  the  right  thing  at  the  right  time — - 
to  lieep  processes  and  operations  movmg  along 
continuously  with  the  minimum  expenditure 
of  labour  and  materials.  Under  present  con- 
ditions, of  course,  dyestidfs  can  be  produced  at 
absurdly  high  costs  and  will  find  ready  buyers, 
so  the  enterprise  is  sufliciently  attractive  to  lead 
both  money  and  manufacturers  into  the  field. 
Given  a  couple  of  years  of  continuous  manu- 
facturing of  staple  products,  our  American  factories 
will  have  acquired,  no  doubt,  as  fine  an  art  of 
manufacturing  such  dyes  as  the  German  or  Swiss 
factories,  and  other  thinns  hci)vj  equal  should  bo 
able  to  sell  on  a  competitive  basis.  It  is  in  the 
equalising  of  the  otlur  factors,  the  labour,  raw 
materials,  methotis  of  selling  and  competition,  etc., 
that  our  political  economists,  our  busine.ss  men. 
and  our  Government  must  help. 


THE  CONSUMERS'  INTEREST  IX 
DYESTUFFS. 

BY    JOHN    P.    WOOD. 

Briefly,  the  attitude  of  the  industry  which  I 
represent  with  respect  to  this  very  vital  Ciuestion, 
at  the  present  time,  is  that  having  itself  been 
created  by  means  of  the  protective  policy,  it 
would  be  untiiie  to  the  principle  which  made 
possible  its  existence,  if  it  were  not  favourable 
to  a  like  protection  for  any  other  useful  industry 
that  would  be  similarly  developed.  The  questioii 
as  to  how  that  can  be  done  is  largely  technical. 
If  a  protective  tariff  Is  essenti;J  for  building  up 
an  ^Vmerican  dyestufi:  manufacture,  advocate 
the  necessary  import  duties  and  don't  be  content 
with  the  partial  protection  of  an  anti-dumping 
clause  that  exists  already.  Under  the  present 
law,  in  the  case  of  undervalued  imports,  penalties 
are  provided  to  the  extent  of  l°„  additional  duty 
for  each  i^er  cent,  of  mider-valuation  above  aii 
allowable  margin.*  If  goods  come  into  this 
country  appreciably  undervalued  it  is  because  the 
Federal  Government  is  not  doing  its  duty.  It  may 
be  said  this  would  not  apply  to  some  article's 
which  are  on  the  free  list  ;  Init  it  would  only  be 
necessary  to  place  a  small  revenue  duty  on  such 
products  to  make  them  subject  to  the  penalties 
for  under-valuation.  One  thing  I  have  to 
suggest.  If  you  become  convinced  that  a  pro- 
tective tariff  is  necessary  to  permit  of  the  develop- 
ment of  a  native  dyestutf  industry  adequate  to 
the  requuements  of  the  country  ;  and  if  the 
difference  between  the  cost  of  production  here 
and  abroad  is  not  too  great  to  bridge  with  a 
protective  duty,  then  by  all  means  ask  Congress 
to  make  that  duty  in  specific  form. 

I  also  want  to  urge  strongly  the  fact  that  it  is 
not  possible  to  protect  the  dyestnff  industry  unless 
there  is  a  duty  on  the  dye  which  comes  into  this 
country  on  dyed  materials. 

•  See  sub-9cctioiK  d,  g,  i,  of  Scclion  3,  Tariff  .\ct,  Oct.  3,  1915. 


Then  I  would  suggest  that  due  consideration 
imist  be  given  to  the  needs  of  the  consuming 
industries  while  a  new  dyestuff  industry  is  in  its 
begimiings,  and  until  we  shall  become  chemically 
independent  of  the  rest  of  the  world.  Dr.  Norton 
thought  this  might  require  five  years.  I,  being  less 
sanguine,  have  put  this  time  at  not  less  than 
ten  years.  During  this  intermediate  period  we 
must  get  from  somewhere  the  dyes  wWch  are  not 
yet  made  here,  and  it  must  be  with  due  recognition 
of  that  necessity  that  proposals  for  a  tariff  are 
made.  Unless  there  are  customers  here  for  dyes, 
it  wOl  not  avail  anything  to  be  able  to  make  them, 
and  there  will  be  no  customers  here  if  the  duty  is 
so  arranged  that  it  will  keep  out  the  foreign  dyes, 
but  will  not  keep  out  the  foreign  dyed  goods. 

DISCUSSION. 

5Ir.  John  Alden  said  that  the  consumers' 
interest  in  dyestutfs,  as  applied  to  the  textile 
industry,  amounted  to  about  fifteen  million  dollars 
a  year,  on  the  ante-war  liasis.  Further  it  was 
determined  by  the  cost  of  colours  as  related  to 
the  value  of  "the  finished  product.  Thirdly,  the 
consiuner's  interest  depended  on  his  ability  to  get 
the  class  of  colours  that  he  needed.  Dyestulfs 
might  be  divided  into  seven  or  eight  classes, 
according  to  their  uses.  The  impossibility  of 
obtaining  the  more  important  colours  in  any  one 
class  would  seriously  interfere  with  the  successful 
production  of  one  or  more  varieties  of  goods. 
The  remark  sometunes  made  that  all  the  dyer 
needs  are  the  seven  primary  colours,  was  nob 
true,  and  the  discovery  of  a  new  class  of  colours, 
for  cotton  especially,  almost  always  meant  the 
(  ijroduction  of  a  new  class  of  fabrics. 
I  The  present  sources  of  coloiu-  supply  of  the 
United  States  were,  roughly  speaking,  five  in 
I  number.  (1)  A  very  small  renuiant  of  old  stock 
j  still  in  the  hands  of  the  original  importers.  (2) 
A  few  colours  from  Switzerland,  shipped  through 
France  and  Italy.  ^Uso  a  few  from  England,  as 
c.fj..  the  50  tons  of  colour  from  the  Levinstein 
Colour  Works  recently  brought  into  New  York. 
(3)  Certain  colours,  chiefly  synthetic  indigo, 
originally  sold  in  the  Chinese  market  but  resold 
by  them  to  brokers  in  this  country.  (4)  Colours 
owned  by  mills,  who  find  they  have  a  larger 
stock  than  they  need  of  certain  coloitrs,  and  are 
willing  to  exchange  them  for  other  colours  which 
they  are  short  of.  Also  stocks  of  colour  in  the 
possession  of  mUls,  that  have  shut  down  on 
account  of  the  lack  of  important  colours  which 
they  need.  (5)  Colours  now  being  made  in  this 
country. 

The  country  was  practically  dependent  on  the 
last  three  sources  of  supply.  The  supply  from 
China,  however,  was  very  uncertain  as  to  variety 
and  rather  limited  as  to  amount.  America  had 
received  since  the  early  summer  about  a  million 
and  a  half  pounds  of  synthetic  mdigo  from  China, 
costing  between  90  cents  and  $1.00  per  lb.  That 
would  mean  about  a  cent  a  yard  more  for  the  cost 
of  colour  on  medium  shades.  The  amount  of 
colours  offered  by  mills  in  exchange  was  not  v^ery 
large.  The  old  stock,  held  by  mills  that  had 
stopped  running  on  account  of  general  shortage 
of  coloiu-s,  was  generally  put  into  the  hands  of 
lirokers,  for  sale,  and  after  being  diluted  to  one- 
half  strength,  perhaps  in  the  majority  of  cases 
to  one-fifth,  sometimes  to  one-tenth,  it  was  offered 
tor  sale  at  anywhere  from  two  to  ten  times  the 
original  price.  Very  few  mills  except  silk  mUls 
coidd  afford  to  purchase  those  colours. 

A  great  many  large  mills  would  have  been  shut 
down  if  it  had  uotr  been  for  the  Direct  Blacks, 
Acid  and  Clu'ome  Blues,  Oranges,  and  Y^ellows, 
as  well  as  the  aniline  oil  and  /i-naphthol  now  being 
supplied  by  the  American  makers,  from  inter- 
mecliates  made  in  this  coimtrv.     The  cast  of  these 
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l>i-oducts  was  penerally  from  two  to  ten  times  the 
<<>-t  before  Ihc  war,  l>ut  tliey  had  onahleil  the  mills 
til  keep  running.  Tlio  increased  cost  of  dyeing; 
Aniline  Black  amounted  to  aliout  1  rent  per  yard, 
wliilst  the  increase  in  cloth  dyed  with  American 
;i-iiitroaniline  and  /^-nnphthol  was  more  than 
1  cent  per  \ard  and  tlu-re  was  an  extra  cost  of 
"•  to  4  cents  per  yard  in  dyeing  with  a  mixture  of 
Mi-ldola  Blue  and  Methyl-.'ue  Blue.  .Manufacturers 
li:id  tried  to  protect  themselves  by  increasinjt  the 
pi  ice  of  their  goods,  but  generally' with  very  little 
-iicc'jss. 

Mr.  ^\■.  If.  CiiiLDs  said  tliat  in  KsiHI  the  Barrett 
.Manufacturing  t'omi)atiy  bad  starteil  in  a  very 
small  way  the  manufacture  of  aniline.  This 
attempt  had  soon  been  abandoned  owing  directly 
ti>  the  attitude  ot  the  foreign  cartels.  In  about 
li'lO  it  was  propo.sed  to  renew  the  manufacturing, 
and  the  companies  who  .supplied  their  raw 
niaterial.s,  vix..  the  .Seinet  Solvay  f'ompany  andthe 
<ieneral  Chemical  Co..  had  I'o-operated  with  them, 
forming  the  Benzol  I'roducts  Co.  At  the  first 
attempt  to  pnt  aniline  upon  the  market  by  that 
company,  the  foreign  trade  had  immediately 
d lopped  their  price  much  below  a  remunerative 
basis,  but  the  Benzol  I'roducts  Company  had 
proceeded  to  develop  their  process  and  improve 
their  plant,  which  produced  at  tl-o  time  only  20% 
of  the  amount  of  aniline  then  consumed  in  the 
country.  At  a  meeting  of  the  Company  qm  July 
Nt.  1914.  it  was  shown  that  they  had  lost  money 
•<^-very  year,  but  it  was  decided  to  continue  working. 
AA'ithin  a  month  they  wore  practically  the  only 
producers  of  aniline  deliverable  in  the  American 
market.  On  January  1st,  1915,  this  company  had 
begun  the  erection  of  up-to-date  plant  at  Marcus 
Hook,  I'a.,  now  in  oi>ei'ation  and  producing  more 
than  the  total  amount  of  aniline  consumed  in  the 
I'nit-ed  .States  prior  to  the  war. 

In  order  to  niake  a  complete  dyestuff  industry 
in  the  United  States,  it  was  necessary  to  protect 
not  only  the  finished  ]>roducts  but  the  int«r- 
mediate  and  crude  mateiials  to  such  proper  extent 
as  might  l>e  determined  by  expert  investigation. 
It  was  quite  impo.ssible  to  fo>md  a  satisfactory 
tariff  npon  the  labours  of  committees  and  sub- 
committees ot  the  .Senate  and  the  House,  as 
was  done  at  present.  He  was  greatly  in  favour 
of  the  appointment  ot  a  scientific  non-political 
Tariff  CommLssion.  The  t.'.S.  Chamber  of  Com- 
merce was  strongly  in  favoui'  of  the  idea,  and  a 
powerful  organisation,  known  as  the  Nfttional 
Tariff  Commission  lieague.  had  been  formed  t  o  lu'ge 
\ipon  Congress  the  necessity  for  such  a  CommLssion. 

Dr.  W.  H.  NiCHor.s  referred  to  the  great  difficul- 
tie.;    V7luch  stood   in   the   way   ot   the   successful 


establishment  ot  an  American  dyestuff  industry, 
but  he  believed  those  dilliculties  would  be  satis- 
factorily overcome. 

Dr.  \V>i.  Beckeks  said  that  the  present  tariff 
contained  certain  unexplainable  facts.  For 
example,  why  were  quite  a  few  of  the  dyostuffs 
maiiufactiu'ed  in  Germany,  such  as  alizarin, 
imligo,  and  derivatives  of  these  colours,  on  the 
free  list  ?  Those  products  were  on  the  free  list 
apparently  because  the  law  in  olden  times 
ruled  that  products  grown  by  agiiculturc,  and 
which  couUl  not  be  grown  in  America  on  account 
of  climatic  conditions,  shoidd  not  be  taxed  with  a 
tarilT.  In  addition  to  the  red  alizarin  colours 
there  were  yellows,  greens,  blues,  and  even  blacks  ; 
those  products  coming  in  free  would  soon  displace 
the  aniline  colours.  They  were  fasttT  and  better 
in  every  respect.  The  carbazole  products  were 
among  the  latest  of  this  class,  and  it  was  only  a 
question  ot  a  few  years  before  those  products 
woidd  lie  so  developed  that  probably  the  larger 
part  ot  the  colours  would  come  into  the  country 
duty  free.  That  was  a  great  injustice  to  the 
dyestutf  industry. 

All  the  necessary  raw  materials  were  obtainable 
in  the  country,  and  the  dyestuff  industry  must  be 
fostered  by  every  possible  means. 

Mr.  H.  A.  Metz  said  that  he  was  a  manufacturer 
and  also  a  consumer,  but  his  primary  interests 
were  with  the  consumers  and  the  textile  industry. 
He  has  always  advocated  duty  on  all  imports. 
Alizarin  was  not  made  in  America  when  it  was 
put  on  the  free  list,  and  he  did  not  believe  it  would 
be  made.  It  was  a  complicated  manufacture, 
so  it  was  admitted  tree  ot  duty.  There  were  more 
people  employed  to-day  in  the  marketing  ot 
dyestuffs  and  seUing  them  than  in  their  manu- 
facture. Everyone  wished  to  see  the  industry 
started,  but  the  colours  were  wanted  now,  not  ten 
years  hence,  if  the  mills  were  to  be  kept  going. 
The  difficulty  of  obtaining  aniline,  phenol,  etc., 
and  their  high  prices,  stood  in  the  way  of  starting 
new  dyestuff  manufactures. 

Dr. "  M.  T.  Bogert  said  that  America  was  just 
awakening  to  the  fact  that  civilisation  unpro- 
tected by  science  was  in  a  very  serious  situation, 
and  it  was  beginning  to  call  very  largely  upon  its 
universities,  technical  schools,  and  colleges  tor 
the  necessary  men  to  can-y  on  new  industries  ; 
these  men  could  not  be  trained  at  short  notic^ 
any  more  than  plant  could  be  put  up  at  short 
notice.  Chemical  schools  were  being  swamped 
by  numbers  ot  men  who  wanted  to  prepare  them- 
selves for  that  kind  of  industry,  and  they  could  not 
adequately  handle  them.  They  needed  assist- 
ance in  the  shape  of  grants  to  the  universities  and 
colleges. 
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iiilnJing  mills,     n.  C.  Strack,  Owego,  N.Y.,  U.S.A. 
Eng.  Pat.  20.201.  Sept.  25,  1914. 

The  grinding  surface  or  pestle  is  moimted  on  a 
vertical,  hollow  shaft  within  which  a  screw  con- 
\i.y.>r  elevate?  the  ground  material  to  the  upper 


part  ot  the  apparatus  and  returns  it  to  be  ground 
a  second  time.  — W.  H.  V. 

Dishitegraling.   pnlreri»ing  or  mixing  apparalitu ; 

Bolan/ .     J.     W.     Spensley,     Manchester. 

Eng.  Pat.  1331,  Jan.  27,  1915.  " 

I.N'  dUinlegr.ating  or  mixing  apparatus  having 
rotating  discs  with  intercalating  pins  projecting 
therefrom,  the  pins  are  formed  with  heads  and  are 
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driven  in  from  behind  into  holes  formed  in  the 
discs,  so  as  to  give  a  tight  fit.  A  plate  provided 
with  grooves  to  fit  the  heads  of  the  pins  is  fastene<l 
to  the  back  of  each  disc. — W.  H.  C. 

Mixer  and  disiniegraior.  C.  T.  du  Bell,  Los 
Angeles.  Cal.  U.S.  Pat.  1,157.092,  Oct.  19, 
1915.  Date  of  appl.,  Jan.  5,  1915. 
The  materials  are  fed  through  the  conduits,  12 
and  14,  into  the  perforated  cone,  2,  which  is 
attached  by  its  edge  to  the  outer  casing.     The 


materials  are  mixed  by  the  vortex  jet.  8.  and  are 
discharged  thi'ough  the  outlet  pipe,  5. — W.  H.  C. 

Filters.     F.  P.  Candy,  Cheam,  Surrey.     Eng.  Pat. 

21,120,  Oct.  17,  1914. 
The  filter  is  divided  into  sections,  which  are 
washed  separately  and  successively  by  return 
flow.  The  sections  are  connected,  by  pipes, 
writh  a  casing  which  serves  as  a  receiver  for  the 
filtered  water  and  as  a  distributor  for  the  wash- 
water.  The  distributor  is  provided  with  openings 
corresponding  to  the  pipes  leading  to  the  filter, 
and  all  of  these  openings  except  ode  are  fitted 
with  non-return  valves.  When  the  filter  is  being 
washed,  the  wash-water  can  flow  oidy  thi-ough 
the  opening  not  fitted  with  a  non-return  valve, 
and  by  means  of  a  rotating  plate  or  cylinder  this 
opening  is  successively  put  into  communication 
with  each  of  the  pipes  leading  to  the  filter. 

— W.  H.  C. 

Filtering  process  and  apparatus.  D.  J.  Kelly, 
Assignor  to  Kelly  Filter  Press  Co.,  Salt  Lake 
City,  Utah.  U.S.  Pats.  1,158.055  and  1.158.056, 
Oct.  26,  1915.  Dat«  of  appl,  Oct.  22,  1913. 
The  filter  cakes  are  formed  between  alternate 
filtering  elements  of  the  vertical  open-leaf  type 
contained  in  a  pressure  tank,  and  are  washed  by 
conveying  a  washing  liquid  to  the  filtering  elemente 
not  in  operation  and  passing  it  through  the  cakes 
in  the  same  direction  as  the  flow  of  filtrate.  The 
liquid  is  drawn  off  from  the  interior  of  the  filtering 
elements  on  which  the  cakes  are  formed.  The 
spaces  for  the  cakes  are  wider  at  the  bottom  than 
at  the  top,  so  that  the  cakes  may  be  discharged  by 
applying  fluid  pressure  to  the  interior  of  the 
filtering  elements  to  detach  them.  Alternatively 
the  cakes  may  be  discharged  by  moving  the 
filtering  elements  laterally  to  form  wider  spaces. 

— W.  F.  F. 

Heat  insulating  compounds.  Beindorff  and  Co.'s 
Fabr.  van  Ketelbekleeding  en  Isolatiestot 
"  Isola,"  The  Hague,  Holland.  Eng.  Pat. 
21,437,Oct.23,1914.  Under  Int.Conv.,Jan.6,1914. 

A  LAGGING  for  lioilers.  steam  pipe.s,  and  the  like  is 
composed   of   alum    18%    by   weight,   wood   pulp 


paper  36 "o-  fine  chalk  15%,  sawdust  11%,  resiii 
2%,  infusorial  earth  18%.  The  wood  pulp  paper 
or  other  form  of  wood  pulp  is  finely  ground,  but 
not  sufficiently  to  destroy  the  fibre.  The  chalk 
and  aluni  may  be  omitted,  and  no  pressure  is 
necessary  to  bind  the  mixture. — ^W.  F.  F. 

Separating  dust  from  air  ;  Apparatus  for .     T. 

Robinson  ami  Son,  Ltd.,  C.  J.  Robinson,  and 
T.  J.  Stevenson,  Rochdale.  Eng.  Pat.  1560,. 
Feb.  1,  1915. 

Cyclone  separators  are  arranged  in  series  alter- 
nately with  dust-depositing  chambers,  and  each 
separator  is  provided  with  a  separately  driven  fan> 
Recessed  pockets  are  arranged  round  the  conical 
bodies  of  the  separators,  forming  dead  air  spaces 
where  the  dust  may  settle. — W.  F.  F. 

Separating  substanees  of  different  specific  gravities, 
such  as  fine  coal  or  ores  and  the  like  ;  Apparatus  for 

.     J.   M.   Draper,   ^lanchester.     Eng.   Pat- 

1849,  Feb.  5,  1915. 

The  material  is  fed  into  a  hopper  at  a  point  about 
halfway  from  the  top  and  passes  downwards 
through  the  conical  perforated  lower  end,  which 
enters  the  top  of  a  vertical  tubular  chamber  tec 
which  water  is  supplied  through  an  inlet  just  below 
the  conical  end  of  the  hopper  ;  the  water  rises 
through  the  material  in  the  hopper  and  flows 
away  over  an  adjustable  sill  approximately  at  the 
level  of  the  inlet  for  the  material.  The  water 
column  is  balanced  liy  connecting  the  lower  part 
of  the  tubular  chamber  to  an  open  tank  in  which 
the  water  is  maintained  at  the  level  of  the  discharge 
sill,  over  which  the  lighter  material  is  carried  by 
the  water.  The  heavier  material  is  discharged 
from  the  lower  end  of  the  tubular  chamber  through, 
a  conical  nozzle,  or  if  too  coarse,  the  nozzle  is 
omitted,  and  it  falls  into  an  enclosed  water  chamber 
from  which  it  is  raised  by  a  conveyor  working  in 
a  tube  in  which  water  is  maintained  at  its  level  in. 
the  hopper.— VV.  F.  F. 

Grading  or  screening  materials.    A.  McD.  Duckham^ 
Ashtead,  Surrey.  Eng.  Pat.  2469,  Feb.  16,  1915. 

The  screen  consists  of  a  stepped  series  of  rows  of 
fingers.  B,.  Bj,  etc.,  mounted  on  axes,  Dj,  D.,  etc., 
and  provided  with  counterpoises,  Fj,  Fa,  etc.,  the 


spaces  between  the  fingers  being  increased  from 
row  to  row.  The  material  is  fed  on  to  the  upper- 
most row  of  fingers  ;  the  finer  portions  pass 
through  the  spaces,  and  when  a  sufficient  weight  of 
the  larger  particles  has  accumulated  it  over- 
balances the  counterpoise  and  is  tipped  on  to  the 
screen  next  below. — W.  II.  C. 

Cooling  towers.      F.   C.  Schmidt,   London.      Eng. 

Pat.  6496,  Apr.  30,  1915. 
A   series   of    inclined    boards    overlapping    one 
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another,  or  shallow  trays  arranged  in  stepped 
ivlatioiLsliip.  art-  proviikHl  immediately  Vielow  the 
cooling  hurdles  to  collect  the  liquid. — W.  U.  C. 

Cooling  totcers  and  the  like.  F.  C.  Schmidt,  Ix)ndon. 
Eng.  Pats.  (A)  7809,  May  20,  and  (B)  8965, 
June  17,  1915. 

(A)  Ix  coolinc  towers  of  the  enclosed  type  in  which 
liquid  delivered  from  a  spraying  device  trickles 
down  over  parallel  vertical  hurdles,  the  liquid  is 
prevented  from  falling  freely  through  the  spaces 
between  adjacent  huriUes,  l)y  means  of  inclined 
planes  above  the  hurdles,  each  having  its  lower 
edge  in  the  same  vertical  plane  as  a  hurdle,  so 
that  the  descending  liquid  is  gvuded  on  to  the  top 
of  each  hurdle.  AUernativcly,  series  of  superposed 
planes  may  ho  jjrovided,  the  lowest  plane  of 
each  series  being  situated  as  above.  (B)  A  cooling 
tower  or  the  like  of  the  drip  type  is  provided  with 
a  series  of  parallel  svipporting  bars  across  which 
drip  bais  are  supported  so  that  their  ends  engage  in 
notches  in  the  upper  edges  of  the  supporting  bars, 
the  upper  edges  of  both  sets  of  bars  being  in  the 
same  plane. — W.  F.  F. 

Carboys  and  the  lihe  ;   Containera  for .    H.  H. 

Gaden.  ("auderan,  l'>ance.  Kng.  Pat.  7837, 
May  20,  1015.    Under  Int.  t'onv.,  Jfay  29,  1914. 

A  METAL  container  is  provided  with  a  conical 
removable  cover  which  fits  into  the  container  and 
is  maintained  in  position  by  a  bail  attached  to  the 
container  by  means  of  links  eivgaging  with  pivoted 
claws.  When  the  bail  is  raised  over  the  cov'er  the 
pivoted  claws  clip  the  latter  and  fix  it  in  position. 
The  top  part  of  the  bail  is  fixed  to  the  top  of  the 
cover  by  a  spring  clip  which  (its  into  slots. 

— W.  H.  C. 

Heating  and  evaporalimi   litfiiids  ;    Apparatus  for 

.   O.  K.  Zwingenbcrger,  Perth  Amboy,  N.J., 

Assignor  to  The  Uoessler  and  llasslacher 
Chemical  Co.,  New  York.  U..S.  Pat.  1,150,338, 
Oct.  12,  1015.    Date  of  appl.,  Dec.  0,  1012. 

Hot  gases  from  industrial  sources  are  collected  in 
a  main  and  distributed  to  several  primary  evapor- 
ators. The  gases  leaving  the  primary  evaporators 
are  again  collected  in  a  main  and  are  delivered 
to  a  boiler  system,  with  which  a  secondary  boiler 
system  may   be   connected. — W.  11.  C. 

Retort-furnace.  W.  E.  Fletcher,  Tamaqua,  Pa., 
As.signor  to  Altas  Powder  Co.,  Wilmington, 
Del.  U.S.  Pat.  1.15(5,595,  Oct.  12,  1015.  Date 
of  appl.,  Jan.  3,  1914. 

TllE  retort  is  placeil  in  an  enlargement  of  the 
furnace  above  and  between  the  inlet  and  outlet 
for  the  products  of  combustion.  The  space  in  the 
enlargement  below  the  retort  forms  an  expansion 
chamDer  which  extends  around  the  retort. 

— W.  F.  F. 

Catalyscrs  ;     Process    of  making -.       C    Ellis, 

Montclair,  N.J.  U.S.  Pat.  1,1.56,674,  Oct.  12, 
1915.    Date  of  appl.,  June  30,  1915. 

Pure  nickel  hydroxide  is  dissolved  in  ammonia 
and  the  solution  mixed  with  pure,  finely-divided 
charcoal.  The  mixture  is  evaporated  to  dryness, 
dried,  and  the  nickel  reduced  in  a  current  of 
hydrogen. — W.  H.  C. 

Chemical  compounds  ;   Apparatus  for  the  mamifac- 

ture  of .    C.  J.  Brockbank,  Assignor  to  The 

Carborundum  Co.,  Niagara  FalL',  N.Y.  U.S. 
Pat.  1,157,293,  Oct.  19,  1915.  Date  of  appl., 
Jan.  7,  1014. 

In  the  manufacture  of  chemical  compounds  by  a 
catalytic  process,  the  catalyst  is  contained  in  the 
interstices  of  a  compacted  mass  of  carborundum 
which  is  heated  electrically. — W.  H.  C. 


Mixing  gases.  A.  C.  Clark,  Assignor  to  A.  C.  Clark 
and  Co.,  Chicago,  111.  U.S.  Pat.  1,156,975, 
Oct.  19,  1915.    Date  of  appl.,  Apr.  1,  1914. 

Two  gases  entering  by  the  tubes,  7,  8,  and  ports, 
12,  13,  pass  through  the  end  of  the  hollow  member, 
F,  and  are  mixcil  by  a  screw  fan  mounteil  axially 


within.  The  gases  are  discharged  through  the 
si<le  openings,  I,  into  the  amudar  chamber,  15, 
and  thence  to  the  outlet,  16.  A  transparent 
window  is  provided  in  the  base  of  the  member,  F. 

— W.  F.  F. 

Drying  granular  materials  ;    Apparatus  for  - 


J.  G.  Cross,  Assignor  to  It.  W.  Fenn,  Seattle, 
Wash.  U.S.  Pat.  1.157,087,  Oct.  19,  1915. 
Date  of  appl.,  Mar.  25,  1015. 

The  material  is  fed  into  the  uppermost  of  a  stepped 
series  of  cup-shaped  vessels,  which  are  rotated  in 
a  horizontal  plane  upon  vertical  axes,  and  are 
provided  with  wings  on  the  under-side,  extending 
from  the  periphery  down  to  the  plane taf  the  bottom 
of  the  vessel.  The  vessels  are  rotated  by  suitable 
gearing  in  a  casing  or  furnace  chamber,  and  the 
material  passes  from  one  vessel  to  the  next  lower 
one.— W.  H.  C. 

Desiccating    liquid    substances ;      Method    of    and 

apparatus  for .     C.  B.  Gray,  Eureka,  Cal. 

U.S.  Pat.  1,157,935,  Oct.  26,1915.  Date  of  appl., 
June  14,  1915. 
The  liquid  to  be  desiccated  is  atomised  and  brought 
into  contact  with  finely  divided  suspended  matter, 
the  particles  of  which  become  coated  with  the 
liquid.  The  coated  nuclei  are  dried  whUst  freely 
suspended,  and  the  dried  material  is  graded  to 
separate  the  desired  product.  The  larger  particles 
of  the  remainder  are  pulverised  and  used  to  form 
nuclei  in  the  repetition  of  the  cycle  of  operations. 

— W.  F.  P. 

Filtering  medium,  applicable  also  as  a  medium  for 
finely  dividing  or  distributing  liquids,  as  a  vehicle 
for  catalytic  substances,  and  as  a  heat-insulating 
medium.  J.  E.  Porter,  Rochester,  N.Y.,  U.S.A. 
Eng.  Pat.  22,080,  Nov.  5,  1014. 

See  U.S.  Pat.  1,118,441  of  1914  ;  this  J.,  1015,  09. 
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WAXES. 

Coal;  Spontaneous  ignition  of .     R.   Niibling 

and  H.  Wanner.  J.  Gasbeleucht.,  1915,  58,  515. 
J.  Gas  Lighting.  1915,  132,  260. 
The  ignition  temperature  of  the  coal  and  of  the 
residue  after  extraction  with  solvents  was  deter- 
nuned  by  heating  it  in  a  stream  of  oxygen  in  a 
copper  tube  in  a  parafrm  bath.  Volatile  solvents 
were  first  driven  oil'  by  heating  the  coal  in  a  current 
of  dry  carbon  dioxide  to  10'  above  the  boiling 
point  of  the  solvent.  To  obtain  a  sufficient 
<iuantity  of  the  pjTidine  extract  for  examination. 
50 — 100  grms.  of  coal  was  digested  with  200 — 400 
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f.c.  of  cold  pyi'idiue,  the  solution  filtered,  and  the 
residue  washed  first  with  a  little  pyridine  and  then 
with  ether.  The  combined  filtrate  and  washings 
were  precipitated  with  ether,  and  the  precipitate 
washed  with  ether  and  dried  at  80 '  C.  in  vacuo. 
'J'he  bromine  absorption  of  the  coal  and  of  the 
pyridine  extract  \\as  determined  by  agitating 
o  grms.  with  10  c.c.  of  cliloroform  and  adding 
standard  bromine  solution.  A  narrow  strip  of 
filter  paper  dipped  into  the  solution  turned  yellow 
at  the  edge  when  the  absorption  was  complete. 
The  results  of  experiments  on  tliree  samples  of 
coal  are  given  in  the  annexed  table. 


Class  of  coal. 

Westphalian. 

Yorkshire. 

Saar  (Heintz). 

A3h  in  coal,  %  • 

1206 

4-18 

4-81 

(.'arbon  in  ash-free  coal,  % 

80-62 

79-45 

82-10 

Hydrogen     in     ash-free 

coal,  %   

4-87 

5-30 

5-39 

Cold  pyridine  extract.  % 

6-50 

9-40 

5-82 

Carbon    in    pyridine    ex- 

tract, %      

81-40 

79-75 

79-14 

Hydrogen  in  pyridine  ex- 

5-D6 

606 

6-29 

Temperature  of  ignition 

iiiin  stream  of  oxygen  of : 

20  grms.  of  the  coal     . . 

132°  C. 

133'  C. 

165' C. 182' 

20  grms.  of  the  residue 

from   pyridine   extrac- 

tion       

187°  C. 

173°  C. 

172'  C. 

0  to  9  grms.  of  pyridine 

138MJ1°C'. 

140°  C. 

— 

Bromine    absoriition    of 

5  grms.  of : 

0-7 

0-6 

10 

Residue    from     pyridine 

extraction,  grms 

1-n 

0-3 

Pyridine    extract,    grms. 

00 

0-0 

00 

— W.  H.  C. 

— .  C.  Neubeck. 
J.  Gas  Lighting, 


Benzol  in  gas  ;  Determination  of  - 

J  Gasbeleucht.,  1915.  58,  61(5. 

1915,  132,  264—265. 
The  method  of  absorbing  benzol  in  washing  oil  and 
distilling  the  resulting  mixture  up  to  120' 0.  was 
found  to  be  vmreUable,  and  a  modification  of  St. 
t'laire  Deville's  method  is  recommended.  A 
measured  volume  of  gas,  dried  by  passing  it 
through  a  calcium  chloride  tube,  is  passed  into 
a  cooUng  coil,  having  a  small  bottle  containing 
paraffin  oil  at  its  lower  end,  and  immersed  in  a 
freezing  mixture  of  solid  carbon  dioxide  and  ether 
contained  in  a  Dewar  vacuum  vessel;  a  tem- 
jierature  of  — 78°  C.  is  thus  attained.  The 
l>arafliu  oil  serves  to  absorb  any  benzene  vapour 
aiven  off  during  the  subsequent  manipulation. 
The  increase  in  the  weight  of  the  apparatus,  includ- 
ing the  paraftin  oil.  on  being  removed  from  the 
freezing  mixture  and  allowed  to  attain  the  normal 
temperature,  represents  the  benzol  contained  in  the 
\  olume  of  gas  used.  The  benzol  can  be  afterwards 
tested  by  distillation.  The  results  obtained  by 
this   method    from   a   known   quantity  of   benzol 


volatilised  into  air  proved  the  accuracy  of  the 
method.— W.  H.  C. 

Coke  production  in  the  United  States.     U.S.  Geol. 
Survey,  1915. 

The  production  of  coke  in  the  United  States  in 
lOli  amounted  to  34.555.91i  short  tons,  valued 
at  £17.667,000,  compared  with  46,299,530  short 
tons,  valued  at  £25,785,000,  in  1913.  Of  the  coke 
made  in  1914,  23,335,971  tons  was  beehive  coke, 
valued  at  £10,051,000,  and  11,219,943  toM,  value.l 
at  £7,616,000,  was  by-product  coke.  The  decrease 
in  the  production  of  retort  coke  in  1914  was 
1,494,757  short  tons,  or  11-8%  ;  the  beehive  out- 
put decreased  10.248,859  tons,  or  30-5%.  With 
the  exception  of  two  years,  1908  and  1914,  the 
production  of  by-product  coke  has  increased  each 
year  since  the  first  ovens  were  completed  in  1893. 
The  percentage  of  bv-product  coke  to  the  total  in 
1901  was  5-4  ;  in  "1910  171  ;  in  1912  25-3  ;  in 
1913  27-5  ;    and  in  1914,  32-5. 

In  1913  there  was  a  net  increase  of  420  in  the 
total  number  of  ovens,  although  2833  ovens,  all 
of  the  beehive  type,  were  abandoned  during  that 
year.  There  ^\ere  779  ovens  constructed  during 
the  year,  of  «"hich  192  were  retort  ovens  and  587 
of  beehive  type.  The  total  number  of  ovens 
of  all  kinds  in  operation  in  the  United  States 
decreased  in  1914  from  102,650  to  99,755,  a  net 
loss  of  2895.  In  addition  to  the  number  of  ovens 
abandoned  during  1914  there  were  45,117  idle, 
of  which  667  wove  retorts  and  44,450  were  beehi\e 
ovens.  The  new  ovens  in  course  of  construction 
at  the  close  of  1914  numbered  1249,  of  which  644 
were  retorts  and  005  were  beehive  ovens. 

The  first  ovens  of  the  retort  type  constructed 
in  the  United  States  comprised  a  jjlant  of  12 
Semet-Solvay  ovens  with  recovery  apparatus  jit 
.Syracuse,  built  in  1893,  primarily  for  the  recovery 
of  by-products  for  use  in  connection  with  the 
chemical  works  of  the  Solvay  Process  Company. 
These  ovens  had  a  charging  capacity  of  4-4  tons 
of  coal,  and  the  time  recjuired  for  coking  was  74 
hours.  The  present-day  by-product  ovens  have 
capacities  ranging  from  10  to  16  tons  of  coal,  and 
make  furnace  coke  in  16  to  18  hours.  These 
developments  have  been  accompanied  by  marked 
improvements  in  by-product  recovery  and  in  the 
manufacture  of  ammonia.  .Still  another  marked 
development  in  by-product  oven  practice  is  in  the 
adaptation  of  the  surplus  gas  to  the  illumination 
of  cities  and  towns.  In  the  earlier  days  the  ovens 
produced  only  a  small  and  irregular  quantity  of 
surplus  gas,  which  was  also  irregular  in  quality. 
To-day  by-product  ovens  in  the  United  .States  are 
selling"  over  50.000,000  cub.  ft.  of  gas  a  day  for 
domestic  purposes.  Almost  the  entire  supply  of 
gas  in  some  cities  is  from  retort  ovens. 

The  total  value  of  the  coke,  gas,  tar,  ammonia, 
and  other  products  produced  at  by-product 
recovery  ovens  during  the  last  two  years  is  shown 
in  the  following  table  : — 


Product. 

1913. 

1914. 

Million  cub.  ft. 
. .  .Amer.  gals. 

Quantity. 

64,553,941 

115,145,025 

173,342,349 

4,102,448 

•28,663,936 

Value. 

55,684,601 

2,830,158 

6,324.444 

537,413 

•2,135,656 

403,579 

Quantity. 

61,364,375 

109,901,315 

170,703,900 

6,938,233 

•25,370,509 

Value. 
•56,009,583 

'j'jr                         

2,867,274 

Ammonia,  sulphate  or  reduced  to  equivalent 

in  sulphate  lb. 

4,696,590 
■^658,497 

lb. 

•2,300,137 

t997,007 

12,714,700 

816,925,941 

48,637,852 

11,219,943 

?17,529,088 

foke            

slK.rt  tons 

88,080,167 

Grand  total  

— 

$65,563,793 

— 

l?55,C09,25.-. 

•  Mainly  ammoniacal  liquor  sold  on  pound  basis  of  XH,.         t  JIainly  b?nzoi. 
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Acetyletic,  ammonia,  and  iad)ulane  ;  T'(i/)oi(r  prea- 

surea  of at  tempernlures  bcloir  thrir  normal 

h'tilinij  points.  <■.  A.  Burroll  niul  I.  \V.  Robert- 
son. J.  Anur.  Cluui.  Soc,  1915,  37,  2 182—2480. 
(Compare  this  J..  1U15,  805.) 
TuE  vapour  pressures  of  acetylene,  aninuniia,  and 
isobiitane  were  determined  at  low  temperatin-es, 
using  the  method  previously  dosi'ril)cd.  Tlio  sub- 
stanees  were  purified  liy  re])eated  distilhition.  and 
the  thermometers-  employed  were  standardised  to 
the  meltins;  points  of  ice  and  mercury.  The 
following  vahies  are  taken  fi^om  the  tables  given  ; 
For  acetvlene,  18l»l^  abs.,  700  mm.  pressure; 
1830^  500  mm.  ;  101-9\  100  mm.  :  129-9°, 
1  mm.  ;  for  isobvitane,  259-7°.  760  mm.  ;  215-4°, 
.'00  mm.  ;  211-7  .  IdO  mm.  ;  158-3^  1  nun.  ;  for 
ammonia.  238-5  ,  700  mm.;  230-7°,  500  nun.; 
206-5°,  100  u>m.  ;  159-8^  1  mm.  The  average 
heats  of  evaporation  over  the  temperature  range 
s-tuxlied.  in  calories  per  ^rin.-mol.,  areforammonia 
0271,  for  acetvlene  5152,  and  tor  isobutane  4828. 

— U.  F.  M. 


Petroleum  hydrociirl>ons  :    Thermal  reactions  of 

in  the  vapour  phase.    W.   V.    Rittman.      J.   Ind. 
Kng.  ("hem.,  1915.  7,  915—953. 

The  author  gives  detailed  results  obtained  in 
experiments  on  tlie  cra(-king  of  difterent  kinds  of 
petroleum  oils.  Most  of  the  tests  were  made  with 
a  Pennsylvania  retliied  burinng  oil.  an  ()klahoma 
fuel  oil,  and  a  California  crude  oil,  but  some  also 
with  Mexican  and  Russian  oils.  From  400  to  tSOO 
;2rmH.  of  the  oil  was  passed  through  an  electrically 
heated  furnace  in  which  a  constant  temperature 
(up  to  1000- I'.)  anil  pressure  (from  0-3  to  30 
atmospheres)  could  be  maintained.  Tlie  oil  was 
vaporised  before  Mibjerting  it  to  crai-kin};  con- 
ditions, as  temperature  and  pre.s.sure  are  thereby 
more  readily  controlled,  the  formation  of  gas 
at  the  expense  of  liciuid  products  is  diminished, 
and  the  process  is  rendered  less  dangerous  as 
only  a  small  quantity  of  oil  is  in  the  reaction 
zone  at  any  one  time.  In  the  present  investigation 
the  influence  of  varying  rontlitions  on  tin-  Uquid 
products  was  studied,  the  elTect  on  the  gaseous 
products  having  been  considered  previouslv  (see 
thLs  J.,  1014.  02r>.  082).  The  detailed  results  are 
tabulated  and  show  that  with  the  exception  of  the 
formation  of  carbon,  the  products  of  the  cracking 
reactions  depend  almost  entirely  upon  the  experi- 
laental  conditioiLs,  being  affected  only  in  minor 
degree  by  the  chemical  and  physical  properties  of 
the  original  oil.'-.  The  production  of  carbon  is 
greater  the  liigh.er  the  carbon  content  of  the  original 
oil  ;  with  the  Mexican  oil  much  heavy  tarry  matter 
was  deposited  with  the  carbon.  The  most  favour- 
able conditions  for  gasoline  production  are  tem- 
perature about  500'  C.  and  pressure  liiirher  than 
(>  atmospheres.    Tlie  highest  yield?:   of  low-boiling 

aromatic    hydrocarbons    are    obtained    at   600° 

700°  C.  and  pressure  higher  than  4  atmospheres. 
Under  the  experimental  conditions  the  highest 
yield  of  gasoline  (l).pt.  up  to  150°  C.)  obtained  in 
a  single  run  was  17-3 "^  at  550°  C.  and  is  atmos- 

{>heres  pressure.  The  highest  yield  of  aromatic 
lydrocarbons  (b.pt.  up  to  150°  C.)  was  13-1%  at 
000'  C.  and   18  atmospheres  pressure. — .\.  S. 

Xoniial  nonane.   L.  Clarke  and  R.  Adams.   J.  Amer. 
Chem.   Soc.    1915.   37,  2530—2538. 

ii-N'iNANE  wa>  synthesised  from  lenanthol  (from 
castor  oil)  by  con\  erting  this  aldehyde  by  the 
action  of  magii.>siiim  ethyl  bromide  and  subse- 
fiuent  decomposition  of  the  organn-niagnesium 
derivative  int-o  ethylhexylcarbinol.  By  treatment 
with  phosphorus  and  iodine  the  corresponding 
iodide  resulteil.   which  on  boiling  with   alcoholic 

f)otassium  hvdroxide  fielded  n-nonvlene.  a  colour- 
ess    mobile  '  liquid    boiling     at     149-4  — 149-9°  C. 
On  reduction  with  hydrogen  over  reduced  nickel 


at  100°  C.  nonane  -was  formed.  It  is  a  colourless 
mobile  liquid,  b.pt.  150-4°— 1.50-0°  C.  at  759  mm., 
sp.gr.   0-7219,    »'u^  =  l-4025.— a.  F.  M. 

Distillation   of    Doui/las   fir   at   high   te7nperalHres. 
Tremper.     See  IlB. 

Mtinufactiire  and  tests  of  silica  brick  for  Ihc  by- 
product  coke  oven.     Seaver.     See  IX. 

Has  as  u  case-hardening  agent.     White  and  llood. 
See  X. 

Ncio  direct-reading  viscosimeter.    ilacMichael.    See 
XXIll. 

P.VTENTS. 

Collaring  ?/iu«8  [briquette]  ;    Process  for  obtaining  u 

.     T>.    11.    Bibb,    Assignor    to    Continental 

Process  Corporation,  New  York.  U.S.  Pat. 
l,158,303,Oct.20,1915.  Date  of  appl., Apr.  1,1914. 

Divided  material,  e.g.,  flue  dust,  is  mixed  with  a 
binder  consisting  of  pyroligneous  tar.  the  mixtxire 
subjected  to  pressure,  and  heated  until  the  disagree- 
able fumes  are  driven  oil'. — F.  W.  A. 

Cohering    masses     [from    waste    sulphite     liquor]  ; 

Process    of   making .      Briquettes   and    other 

products  composed  of  bonded  divided  material. 
D.  H.  Bibb,  Assignor  to  Continental  Process 
Corporation,  Xew  York.  U.S.  Pats.  1 ,158,364  and 
1.1.58,365,  Oct.  20,  1915.  Dates  of  appl..  May  9, 
1914  (renewed  Mar.  10,  1915), and  Sept.  24,  1914. 

(Jkan'ular  material,  e.g.,  flue  dust,  is  mixed  with 
waste  liquor  from  the  sulphite  process,  concentrated 
to  30'  B.  (sp.gr.  1-203),  the  mixture  -subjected  to 
pressure  and  converted  by  the  application  of  heat 
into  a  non-coked  sub.stance  resistant  towards  water, 
e.g.,  by  heating  at  600°  F.   (316=  C.)  for  20  mins. 

— F.  W.  A. 

Cohering    masses     [from    icaste    sulphite    liquor]  ; 

Process  of  making .     D.  H.  Bibb,  Assignor 

to  Continental  I'rocess  Corporation,  New  York. 

U.S.   Pat.    1,158,300,    Oct.    20,    1915.     Date   of 

appl.,  Apr.  1,  1915. 
Waste  sulplute  liquor  is  evaporated  to  give  a 
residue  of  a  soluble  pitch,  which  is  powdered  and 
mixed  with  granular  material  and  a  solvent,  e.g., 
water.  The  mixture  is  formed  into  briquettes 
and  converted  by  the  application  of  lieat  into  a 
non-coked  material  resistant  to  water. — F.  W.  A. 

Coke-oven.  F.  S.  Collin,  Dortmund,  Assignor  to 
Akt.-Ges.  fiU-  KohlendestLllation.  Diisseldorf, 
Germanv.  I'.S.  Pat.  1,157,368,  Oct.  19.  1915. 
Date  of  appl.,  Feb.  21,  1912. 

A  Nl'-MBER  of  parallel  vertical  heating  flues  are 
provided  in  the  wall  of  a  coking  chamber.  All  the 
burner  nozzles  at  the  base  of  the  flues  in  each  half 
of  the  wall  are  supplied  with  gas  from  a  common 
horizontal  passage,  leading  from  a  gas  chamber 
near  the  centre  of  the  wall  below  the  flues.  Gas 
is  supplied  to  this  chamber  through  a  passage 
parallel  to  the  j)assage  from  wliich  the  Inu-noi-s  are 
supplied,  and  air  is  supplied  to  each  heating  flue 
from  a  chamber  below  tlie  coking  chambers. 

— W.  F.  F. 

Gas-producers  ;  Automatic  working .     B.  Ver- 

seu.  Dortmund.  Germany.  Kng.  Pat.  13,850  of 
1914,  date  of  appl..  Oct.  27,  1913. 

The  gas  produ(-er  described  in  Kng.  I'at.  24,329 
of  1913  (this  .]..  1915,  825)  is  provided  with  a 
vertical  shaft  carrying  a  rotating  ))lock  wth  helical 
ribs  surrounded  by  an  eccentric  member  also 
liaving  helical  ribs.  The  descending  cinder  is 
broken  up  in  the  tapering  space  thus  formed. 
The  rotating  block  carries  a  stirring  arm  rotating 
within    the    water-seal    and     provided    with     an 


1200 


Cl.  IIa.— FUEL;   GAS;   MINERAL   OILS   AND   WAXES. 


[Dec.  15,  1915. 


inclined  arm  projecting  upwards  which  breaks  up 
the  caking  laver  by  alternately  raising  and  drop- 
ping it.— W.  F.  F. 

Gas   generators.     F.    W.    Bavnes,    London.     Eng. 
Pat.  94,  Jan.  4,  1915. 

The  casing,  1,  rests  in  the  recess,  2,  o£  the  sup- 
porting casting,  3,  5,  which  is  provided  ■tvith  a 
vaporising  space,  4,  filled  with  sand  or  the  like 


upon  which  water  is  dropped  to  generate  steam. 
A  fire-grate,  7,  is  supported  on  lugs,  6.  and  pro- 
vided with  an  agitating  handle,  8.  A  movable 
cowl,  14,  with  air  inlet,  18,  dips  into  a  water-seal. 
The  cover,  21,  is  provided  with  supporting  lugs, 
22,  and  a  groove,  23,  for  caulking  material.  Gas 
is  withdrawn  by  suction  through  the  pipe,  13,  and 
the  scrubber. — W.  F.  F. 

Water-gas  atid  like  gases  ;  Process  lor  carburetiing 

.     P.     Porges    and     H.     Strache,     Vienna. 

Eng.  Pat.  1.329,  Jan.  27,  1913.  Under  Int. 
Conv.,  Apr.  27,  1914. 

A  MIXTURE  of  steam  and  vapour  from  heavy  oil 
is  passed  over  heated  iron  oxide  or  superficially 
oxidised  cast  h'on,  whereby  it  is  converted  into 
oil  gas,  benzine,  and  heavy  hydrocarbons.  The 
oil  gas  is  added  to  water-gas,  the  benzine  is 
condensed  and  used  separately,  and  the  hea\'y 
hydrocarbons  are  used  as  carburetting  oil  or  for 
heating  the  distillation  apparatus. — W.  F.  F. 

Gas ;    Method    of    making  ■ .     S.    'SI.    Darling, 

Chicago,  III.  U..S.  Pat.  1.157,089,  Oct.  19,  1915. 
Date  of  appl.,  Oct.  5,  1912. 

Carbonaceous  material  is  dried  in  a  closed 
chamber  heated  externally,  then  carbonised  in 
another  chamber  also  heated  externally,  and  the 
incandescent  carbonised  material  fed  into  a  pro- 
ducer and  gasified.  A  portion  df  the  steam  given 
off  in  the  first  stage  of  the  process  and  the  gases 
and  vapours  from  the  second  stage  are  forced  into 
the  combustion  zone  of  the  producer. — W.  H.  C. 

Illuminating  gas ;   Method  of  manufacluring 

from  liquid  hydrocarbons.  E.  C.  and  L.  B.  Jones, 
San  Francisco,  Cal.  U.S.  Pat.  1.157,225,  Oct. 
19,  1915.     Date  of  appl.,  May  23,  1912. 

A  irEAT-RETAiNiXG  chamber  is  first  heated,  the 
source  of  heat  is  shut  off,  and  the  combustion 
products  are  replaced  by  an  "  active  "  atmosphere 
of  heat-producing  gas  and  steam.  A  liquid  hydro- 
carbon is  then  injected  and  is  acted  upon  by  the 
"active"  atmosphere  to  produce  a  permanent 
gas.— W.  F.  F. 


Tar  extractor.  F.  Tschudy,  Fairfield,  Ala.  U.S. 
Pat.  1,155,387,  Oct.  5,  1915.  Date  of  appl., 
Oct.  2,  1914. 

An  outer  shell,  supported  upon  a  sealing  pot. 
contains  a  distributing  chamber,  in  two  parts,  and 
above  tliis  a  separating  chamber  filled  with 
checkerwork.  The  distribviting  chamber  has  a  gas 
inlet  in  its  lower  part,  with  a  curved  baffle-islate 
fixed  vertically  in  front,  and  is  provided  above 
with  a  diaphragm  pierced  liy  apertures  with  up- 
wardly extending  fianges,  whilst  a  tube,  fixed  to 
the  diaphragm,  depends  into  a  central  depression,, 
■with  drain,  in  the  seal  pot  below. — F.  Sodx. 

Gas  scrubber.  K.  ilaclaurin,  Stii-ling,  Scotland. 
U.S.  Pat.  1.158,0(56,  Oct.  20,  1915.  Date  of 
appl.,  July  3,  1915. 

A  VERTICAL  casing  is  divided  into  superposed 
compartments  by  partitions,  each  having  a  central 
hole,  tlirough  which  a  rotating  vertical  shaft 
passes,  carrying  a  small  concentric  vessel  in  each 
compartment.  Brushes  with  short  bristles  in- 
clined outwards  project  through  the  sides  of  these 
vessels.  The  scrubbing  liquid  passes  down  through 
the  compartments  and  vessels  in  succession, 
meeting  the  ascending  gas. — W.  F.  P. 

Liquid  fuel  for  internal  combustion  engines.     G.  E. 

Hevl   and    T.    T.    Baker,    London.     Eng.    Pat. 

21,738,  Oct.  29,  1914. 
Tab  oil  distilling  between  170°  and  230°  C,  from 
which  the  tar  acids  and  naphthalene  have  been 
almost  completely  removed,  is  mixed  with  from 
1  to  3  parts  of  petrol,  paraffin  oil,  or  like  liquid 
fuel,  and  the  resulting  precipitate  removed  by 
filtration.— W.  F.  F. 

[Liquid]  fuel  for  kinetic  engines.  G.  Blieberger,  New 
York.  U.S.  Pat.  1.158.307,  Oct.  26,  1915.  Date 
of  appl.,  .May  S,  1914, 
A  MIXTURE  of  methyl  alcohol,  acetone,  lead  carbon- 
ate, and  a  resinous  acid  is  distilled.  A  small 
amount  of  the  distillate  obtained  up  to  100' — 
110°  C.  is  mixed  ^^^th  relatively  high-grade  pro- 
ducts of  crude  oil  distillation,  e.g.,  the  kerosene 
fraction  distilling  at  150° — 300°  C,  with  or  without 
addition  of  gasoline,  and  the  insoluble  sediment 
separated. — F.  W.  A. 

Hydrocarbon    oils ;      Process    of    treating [to 

produce  fatty  acids  and  esters].  T.  T.  Gray. 
Elizabeth.  N.J.  U.S.  Pat.  1,158,205,  Oct.  26, 
1915.  Date  of  appl.,  Dec.  3,  1913. 
Hydrocarbons  are  "  debloomed  "  and  trans- 
formed into  fatty  acids  and  esters  by  treatment 
with  an  oxidising  agent  in  the  presence  of  ultra- 
violet or  active  rays,  with  or  without  the  assistance 
of  heat,  pressure,  or  a  catalyst,  such  as  finely 
divided  metals  or  salts  or  porous  material  carrying 
such  metals,  etc. — 0.  A.  M. 

Gases  ;   Purification  of .    E.  L.  Hall,  Portland, 

Oreg.,  U.S.A.     Eng.  Pat.  21,525,  Oct.  26,  1914. 
See  U.S.  Pat.  1,120,475  of  1914  ;   this  J.,  1915,  91. 

Apparatus  for  purifying  and  filtering  oils  [e.gr., 
lubricating  oils]  and  other  liquids.  Eng.  Pat.  192. 
See  I. 

Method  of  producing  ammonium  sulphate  [from 
carbonisation  i/ases].  .Saturating  apparatus. 
U.S.  Pats.  1,155,385  and  1,155,386.    See  VII. 

Process  of  dehydrating  oils.    U.S.  Pat.  1,15S,253. 
See  XII. 

Manufacture    of   chlorinated   hydrocarbons    [tetra- 
!        rhloro-ethane.   from   coal   gas].     Eng.    Pat.  780. 
See  NX. 
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IlB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Ihslructive   (lialilliition    of   some    W'cslcrn    co>}!fer8; 

yield  of  by-produels  from .     II.   K.  Beiison 

and  M.  Darrin.     J.   Ind.  Eiig.  Chem.,   I9I5,  7, 
016—918. 

Tin-:  f<>llo\viii(j;  tiiljlo  s-iniiiiimrisrs  the  average 
i-i'sults  of  experiments  made  in  a  plant  erected  by 
<lie  United  States  Forest  -Service  and  the  University 
of  Wasliinirton  ;  the  distillation  retort  has  a  capac- 
ity of  about  i  cord. 


five  yield  of  acetone  should  be  attaina))le.  Wlieu 
pyroliiineous  acid  was  used,  un<ler  similar  con- 
ditions, the  yield  of  acetone  was  about  .54%  of  tlie 
theoretical  (juantity,  and  a  yield  of  05%  should  be 
attainable  in  practice.  The  best  results  were 
obtained  at  435°  C  Compared  with  the  usual 
process  of  making  acetone  from  crude  calcium 
acetate,  the  method  described  would  give  higlier 
yields  of  acetone,  the  operating  expenses  would  be 
lower,  no  lime  wouhl  be  required,  and  the  apparatus 
would  be  simple  and  cheap,  and  easy  to  control. 

—A.  S. 


Material. 

Weight 
per  cord. 

Turpentine 
and  light  oil. 

Tar. 

Wood 
alcohol. 

Acetate 
o(  lime. 

Charcoal. 

Douglas  flr  mniniim  mill  wa^to 

lb. 

3330* 
4250t 
3280t 
2840t 
2620t 
3270: 

galla,§ 
3-40 

10-86 
r.-5D 
4 -111 
BOB 
2-7B 

galls.§ 

27-80 

46-37 

19-88 

24-80 

23-05 

21-60 

galls.§ 

3-90 

3-71 

2-61) 

3-25 

1-83 

5-00 

lb. 

75-0 
74-3 
55-8 
73-4 

BO-a 

94  0 

lb. 
977 

,,       ..    selected  resinoiw  ivu^ce    

900 

„    stump  w(Knl 

fi75 

Ueiit"-rn  yellnw  jiine  mill  wavte    

478 

520 

V  estern  hemlock  mill  wiistc    

938 

•  Itoscd  on  15  balf-cords.        t  Based  on  4  half-cords.     *  J  Based  on  5  half-cords.        §  U.S.  gallons. 


The  crude  wood  alcohol  from  Douglas  fir  contains 
about  20%  of  acetone. — A.  S. 

Dislillation  of  DowjUis  fir  at  hii/h  teruperahires.    B. 
Tremper.   J.  Ind.  Eng.  Chem'.,  1915,  7,  92(5—927. 

An  experimental  plant  for  the  manufacture  of 
gas  from  wood  waste  has  been  in  operation  for 
.several  years  in  the  Pacific  North-West  District, 
U.S.A.,  and  recently  .several  large-scale  plants 
have  been  or  are  being  erected.  In  a  plant  at 
Auburn,  Wasliington,  .similar  to  a  standard  coal- 
gas  in-stallation,  benches  of  four  9  ft.  clay  retorts 
are  used,  and  the  stand-pipes  from  mouthpiece  to 
bridge-pipe  are  water- jacketed  to  prevent  accumu- 
lation of  tar  in  the  pipes.  The  wood  is  used  in 
4  ft.  lengths  tied  in  bundles,  and  carbonisation  is 
^•ffected  at  1100— UiOO  F.  ("tiO"— 870°  C). 
Douglas  fir  forest  wood  yields  25,009  cb.  ft.  of  gas 
per  cord  of  3700  lb.  ;  tlie  average  calorific  value 
of  the  gas  is  482  15.  Th.  U.  Douglas  fir  mill  waste 
yields  IS. 000  cb.  ft.  of  gas,  with  a  calorific  value  of 
475  B.  Th.  U.,  per  cord  of  3300  lb.  .V  typical 
sample  of  the  gas.  calorific  value  509  B.  Th.  U., 
<-ontained  :  U0„  17-4;  illuminants.  UO  ;  Oj.  00  ; 
CO,  31-5;  Cli..  217;  llj.  18  3;  N,.  51%. 
From  14  to  22  U..S.  galls,  of  tar  per  cord  of  wood  is 
obtained,  and  the  value  of  this  co\  ers  the  cost  of 
wood  at  tlie  plant.  The  tar  after  settling  for  8 
iiours  contains  less  than  5%  of  water  and  yields 
l-5%  of  •'  wood  spirits  "  below  100"  ('.  and  "2-5% 
of  light  oil  below  150' C.  on  distillation.  The 
aqueous  liquor  contains  1-0  to  2-5 "„  of  acetic  acid, 
11-2%  of  wood  alcohol  and  acetone,  and  less  than 
1  %  of  '■  .soluble  tar."  The  yield  of  charcoal  is 
700 — 800  lb.  per  cord,  an  amount  more  than 
sufficient  for  firing  the  retorts  if  regenerative 
furnaces  be  u.sed.  Trials  on  an  industrial  scale 
showed  that  the  excess  could  be  used  for  the  manu- 
facture of  carburetted  water-gas,  the  vield  being 
1000  cb.  ft.  per  25  lb.  of  charcoal.— A.  S. 

Acelotie    front    pyroUgneous    ariil ;     Production    of 

.    M.  Darrin.    J.  Ind.  Eng.  Chem.,  1915,  7, 

927—929. 

In  laboratory  experiments  in  which  acetic  acid 
vapours  from  solutions  of  2 — 4%  concentration 
Were  pas.sed  through  an  electrically  heated  quartz 
tube  containing  barium  acetate  as  catalyst,  about 
80%  of  the  acid  decomposed  was  converted  into 
acetone.  With  a  large  scale  apparatus,  in  which 
the  temperature  could  be  more  easily  controlled 
Jind  local  overheating  avoided,  a  nearly  quantita- 


Pholomciry  of  different  coloured  liijht  sources.  M. 
I'irani.  Dents.  Beleucht.  Ges.,  Mar.  20,  1915. 
Chem.-Zeit.,  1915,  39,. 540. 

The  comparison  is  made  with  a  standard  light 
source  of  known  radiating  properties,  preferably 
a  carbon  filament  lamp.  The  temperature  of  the 
filament  is  first  deterndned  by  any  suitable  pyro- 
metric  method  and  from  that  the  energy  radiation 
for  each  wave-length  is  calculated.  Then  a  filter  is 
prepared  which  brings  the  colour  of  the  standard 
lamp  to  that  of  the  comparison  lamp  and  the 
transparency  of  the  filter  is  determined,  throughout 
the  visible  spectrum,  by  the  spectral-photometer. 
The  eye-sensitiveness  for  different  wave-lengths 
is  obtained  from  a  table  pulilished  by  Ives  in 
1912.  The  product  of  the  energy  and  eye-sensi- 
tiveness, and  that  of  the  energy,  eye-sensitiveness, 
and  transparency  of  the  filter,  are  both  plotted 
against  wave-lengths.  The  areas  enclosed  by  the 
curves  over  tlie  region  of  the  visible  spectrum 
are  measures  of  the  relative  brightness  of  the 
standard  lamp  with  and  withotd  the  filter ;  if 
these  are  called  f  and  F,  and  if  K  Ije  the  candle 
power  of  the  standard  lamp  without    the  filter, 

K  f 
then  p*    is  its  candle  power  with  the  filter.     The 

comparison  lamp  is  then  measured  against  the 
standard  lamp  with  filter.  A  method  for  com- 
parison of  high  temperatures  is  based  on  similar 
considerations,  a  yellowish-green  filter  being  used 
which  has  very  little  effect  on  visual  brightness 
in  comparison  with  the  effect  on  colour  ;  the 
results  obtained  are  accurate  to  within  1%  or  2% 
for  a  temperature  difference  of  about  500°  C. 

— B.  V.  S. 

Artificial     liijhl     sources     in     ^holography.     Lux. 
See  XXI. 

Patent.s. 
Destructive   disliil/ition   of   wood ;     Process   for   the 

.     B.  H.  and  M.  J.  Lyster,  Whitefield,  N.H. 

U..S.    Pat.    1,157,310,    Oct.    19,    1915.     Date   of 
appl.,  Dec.  11,  1913. 

The  retorts  containing  the  wood  are  heated 
externally  in  such  a  way  that  different  retorts  or 
sets  of  retorts  are  in  different  stag?s  of  the  dis- 
tilling process.  The  non-condensable  gases  rich 
in  oxides  of  carljon  from  retorts  in  an  early  stage 
are  passed  into  retorts  in  a  later  stage  of  the 
ilistillation  process,  thereby  increasing  the  yields 
of  the  desired  products. — W.  F.  F. 
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Heat  producing  and  rlcaninf/  co7npo\ind.  E.  C.  R. 
Marks,  London.  Fi-om  W.  F.  JIcNabb.  Pitts- 
burgh, Pa.,  U.S.A.  Eug.  Pat.  22.242,  Nov.  9,1914. 

See  U.S.  Pat.  1,143,295  of  1915  ;  this  J.,  1915,  827. 

Tartaric  acid  and  potassium  nitrat«  may  also  be 

added  to  the  mixture,  suitable  proportions  being 

sodium    hydroxide,    15    parts;     oxalic    acid,    5; 

tartaric     acid,     3  ;      potassium     persulphate,     5 ; 

aluminium,  0-5  ;    and  potassium  nitrate,  0-5  part. 

Filaments,  rods,  and  other  bodies  consisliiig  of  or 
contmning  graphite-like  carbon  ;  Manufacture  of 

.     Siemens    und     Halske    A.-G.,     Siemens- 

stadt,  Germany,  ting.  Pat.  4770,  Mar.  27.  1915. 
Under  Int.  Conv.,  Mar.  28,  1914. 
A  THICK  layer  of  carbon  is  deposited  on  a  tungsten 
li lament  or  rod,  and  heated,  in  the  absence  of  aii-, 
in  an  electric  fvirnace  to  or  slightly  above  the 
melting  point  of  the  metal,  so  that  a  uniform, 
flexible,  and  ductile  body  is  produced.  It  may  be 
made  more  compact  and  homogeneous  by  high 
pressure  or  by  mechanical  treatment. — B.N. 

Method  of  producing  ammonium  sulphate  [from 
carbonisation  gases].  Saturating  apparatus.  t^.S. 
Pat.s.  1.155,385  and  1.155.38G.     See  VII. 

Manvfadure     of    fine     reiractory-metal     [tungsten] 
icires.     U.S.   Pat.    1,157,288.     See  X. 


m.— TAR  AND  TAR  PRODUCTS. 

Tar  dehydration.  E.  '\'.  Chambers.  JVlanchester 
Dist.  Inst.  Gas  Eng.,  Oct.  30,  1915.  J.  Gas 
Lighting,  1915,  132,  261—204. 

The  processes  in  use  for  the  dehydi'ation  of  tar 
may  be  divided  into  two  main  classes,  (1)  the 
centrifugal  process,  and  (2)  the  distillation  process. 
The  clistUlation  process  may  be  either  intermittent 
or  continuous.  By  means  of  a  centrifugal  machine 
it  is  possible  to  reduce  the  water  content  of  the 
tar  to  1  %,  and  to  reduce  the  free  carbon,  but 
neither  the  volatile  low-boiling  hydrocarbons 
(benzene  and  toluene)  nor  the  tar  acids  are  re- 
moved. The  distillation  process  is  free  from  the 
above  objections.  Compared  with  the  continuous 
distillation  process,  the  intermittent  process  has 
tlie  disadvantage  that  it  requires  skilled  attention 
and  that  there  is  considerable  danger  of  the  tar 
frothing  and  boiling  over  during  the  earlier  port 
of  the  distillation. 


distining  tar  until  the  residue  has  the  temperature- 
specified  below  : — (1)  For  road  spi-aying,  230°  C.  : 
(2)  for  tar  macadam,  260°  ;  (3)  for  pitch  grouting. 
288°.  Follo\Wng  are  the  approximate  yields  of 
tar  products,  but  the  figures  vary  slightly  according 
to  the  quality  of  the  tar. 


Road 

Board 

specifl'_'a- 

tion. 


No.  1. 

Xo.  2, 
Xo.  3. 


Working 

tempera- 
ture. 


230°  C. 
2fi0°  C, 
288°  C. 


Quantity  ^/^•^"■^t^r      90%      I    9"% 
distilled,  "™i",^  ^^".benzol  per  toluol  per 

gallons,   toiiof  tar.!*""  "f  tar.jton  of  tar. 


29 
34 


VACOLJRPiJE 


rTr^skp 


COKDEN5IHC 


Three    qualities   of    prepared    tar    are    specified 
by    the    Road   Board    and  may   be   obtained  by 


Ten  tons  of  crude  tar  if  dehydrated  will  produce 
300  gallons  of  light  oils,  giving,  on  rectification. 
25  gallons  of  crude  carbolic  acid.  25  gallons  of 
cresylic  acid.  30  gallons  of  90%  benzol,  20  gallons- 
of  90  %  toluol,  40  gallons  of  solvent  naphtha,  and 
150  gallons  of  light  creosote  oil.  The  Hird. 
Chambers,  and  Hammond  continuous  dehydration 
plant  shown  in  the  figiire  is  stated  to  get  over 
the  difficulty  of  removing  the  water  from  crude 
tar.  The  danger  of  boiling  over  can  ))e  obviated 
by  ha-^-ing  only  a  shallow  layer  of  tar  in  the  still. 
and  a  large  vapour  space  above  it.  The  tar 
enters  by  the  crude  tar  inlet  into  the  condenser 
and  serves  to  cool  the  vapours  from  the  still.  It 
then  jDasses  through  the  heat  interchanger  and 
thence  into  the  still,  through  which  it  passes  in  a 
tortuous  coiu"se  and,  having  been  deprived  of  its 
water  and  light  oil.  overflows  through  the  heat 
interchanger  to  the  dehydrated  tar  store.  The 
still  is  heated  by  producer  gas  from  the  patent 
lireeze  furnace,  which  is  burned  in  the  heating 
tubes  which  pass  through  the  still.  The  plant  is 
said  to  require  very  little  attention  and  to  produce 
no  nuisance.  The  folln^\-ing  statement  of  working 
charges  per  ton  of  tar  relates  to  a  still  having  a 
capacity  of  one  ton  of  tar  per  hour  :  PMel,  67  lb. 
coke  breeze  %t  10s.  per  ton.  30  pence  ;  labour, 
60  pence;  5°o  int.  and  10°o  depreciation,  2(i 
pence  ;  rent,  rates,  and  taxes,  office  and  manage- 
ment, 1-2  pence  :  total.  13-4  pence.  Products 
oljtained  :  160  galls,  prepared  tar  at  3d.  per  gallon 
(at  works).  £2  ;  30  galls,  naphtha  and  liglit  oils  at 
5d.  per  gall,  (at  works),  12s.  6d.  ;  10  galls,  liquor. 
Is.  Od.  :  total.  £2  13s.  (id.,  less  working  costs. 
Is.  1  Jd.  Net  value  of  products  from  1  ton  of 
tar,  £2  12s.  4Jd.— W.  H.  C. 

Friedel  and  Crofts'  reaction;  Dynamics 

LT.ol^L£T  oi .  S.  C.  J.  Olivier.    Rev.  Trav. 

f^  Chim.  Pays-Bas.1015.  35, 109— 123. 

It  has  been  found  that  tlie  rule  stated 
for  j)-bromo-benzenesulphonic  chlor- 
ide (this  J.,  1915.  217)  is  general, 
namely  that  1  mol.  of  aluminium 
ihloriiie  can  only  convert  1  mol.  of  a 
sulphonic  acid  chloride.  The  view  that 
the  formation  of  p-bromodiphenyl- 
sulphone  is  due  to  the  interaction 
of  the  compound  BrCo.HjSO^CUAlClj 
and  not  the  free  sulphonic  chloride 
«'ith  benzene,  has  been  proved  experi- 
mentally ;  on  dissohing  pale  ve'low 
crystals  of  wi-XOs.CfHjSOjCl,  AICI3 
in  benzene,  a  red  solution  is  produced, 
but  the  colour  disappears  immediately 
on  addition  of  an  equivalent  of  a  sul- 
phone,  for  example  -/»!-nitrodiphenyl- 
sulphone,  and  the  reaction  of  the 
sulphonic  cliloride  and  benzene  stops 
immediately,  due  to  the  fact  that  the 
sulphone  combines  with  the  aluminium  chloride, 
the   compound  produced  and   the   free   sulphonic 
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I'hiorule  not  RivinR  red  solutions  in  lienz.ono.  The 
tiitalyst  is  ]>ar.ily>oil  alnii>sl  i  <nially  liy  vaiious 
■  •■•ulphoiiic  rliloritles  anil  snlplioiu's.  'Tliosi'  addition 
rompounds  of  tlio  typo,  K.sO.t'l.AR'lj,  which  are 
most  easily  formed,  react  most  n-adily  with 
benzene. — t".  W.  A. 

Creosotes  ;   Applicalioii  of  the  Davis  spot  lest  in  the 

iireliniinary  exainiiintioit   of .      II.   I'loukey. 
r.  Ind.  Entt.  (horn.,  Utlo.  7,  923— 921. 

Te.sts  were  made  with  \arioiis  sj>mplcs  of  creosote 
and  oils  used  for  wood  prescrvinti,  and  with 
ci-eosote  to  which  increasinj:  <iuantities  (up  to 
0-5%)  of  lampblack  were  added,  .six  di^ops  were 
allowed  to  fall  on  to  whiti>  hlotting  paper,  and 
tlie  spot  observed  after  sevetal  hours  (see  this  J., 
1»10,  341).  It  was  foun.l  that  0  00.5"o  "f  free 
carbon  can  bo  easily  dctoctod.  :nid  the  character 
of  tlic  outer  zone  affords  information  as  to  the 
nature  of  the  oil.  Illustrations  of  the  spots 
l>roduced  l>y  some  of  the  siiinplcs  tested  arc  given. 

—A.  ,S. 

lieiizene  derivnlives  ;   Ifeplaroiient  of  siibstitueiits  in 

.    A.  F.   Hollcman.  W.  J.  ile  .Moov,  and  J. 

Ter  Weel.      Hec.   Trav.   Chim.   I'ays-Bas,    1915, 
35,  1 — HI!.     (Sec  also  this  .1.,  lyi.".,  542.) 

On  treatinp  chloroniti"o-  and  didiloronitrobenzenes 
with  sodium  methoxido  or  dicthylamine.  only 
the  chlorine  atoms  in  ortho-  or  /)(;iv7-position  to  the 
niti-o-group  are  replaced.  The  velocity  of  reaction 
varies  considerabh-  with  the  position  of  the  halogen 
atoms  m  the  nucleus,  and  is  incroHsed  by  the 
introduction  of  a  second  ihloriue  atom  or  nitro- 
Kroup.  The  reaction  velixity  of  nitro-compounds 
is  greater  than  that  of  corresponding  chloi-o-com- 
pounds,  l)ut  there  does  not  appear  to  lie  any  definite 
relation  between  the  two. —  V.  W.  A.  i 

Jielemiination  of  benzol  in  yas.    Xeubeck.    See  IIa.    | 

Thermal  reactions  of  petroleum  hydrocarbons  in  the   | 
vapour  phase.     liittmau.     Sec  IlA.  i 

Patents.  ; 

Toluene ;      Mnnufuclure    of    [rhloriiic\     subslitulcd   j 

products  of .   R.  B.  Hansford.  London.  From    ; 

L.  Cassella  und  Co..  Frankfort,  Germany.    Eng.    ' 
Pat.  10,317,  .Inly  S,  1011. 

TirrRACHl.OROTOl.fKNE  is  obtained  by  passing  dry  ' 
chlorine  over  dry  toluene  and  aidiydrous  iron 
chloride  at  Pi" — 15°  C,  the  mixture  being  stirred  ; 
when  trichloiHjtoluene  crystallises  out,  the  mass  is 
melted  by  heating  to  15' — 50't".,  then  cooled  to 
35"  v.,  and  chlorine  again  intixuluced,  gradually 
increasing  the  temperature  to  50'  t".,  until  the 
necessary  increase  in  weight  has  occurred.  Only 
traces  of  pentachlorotoluene  shoulil  be  shown  by 
precipitation  on  dilution  <if  a  sample  with  an  equal 
volume  of  carbon  bisulpliidi'.  On  fractional  dis- 
tillation a  yield  of  90"o  of  the  theoretical  quantity 
i>f  tetrachloi-otoluene  is  obtained.  Further  chlorin- 
ation  at  100" — 130'  C.  in  presence  of  light,  par- 
ticularly xdtraviolet  rays,  gives  tetrachlorobenzal 
chloride.— F.  W.  A. 

Chloroanthraquinones  ;  Mniiufaclnre  of .    Akt.- 

Cies.    f.    Ainliufabr.,    Berlin.     Eng.    Pat.    5182, 
Apr.  6,  1915.     Under  Int.  Conv.,  Apr.  21,  191-1. 

("HLOItl.NE  compounds  of  phosphonis  are  found  to 
substitute  chlorine  for  hydroxyl  giiiups  in  anthra- 
<(uinone  derivatives  without  attacking  the  ketonic 
groups  or  exchanging  chlorine  for  hyilrogen  atoms 
of  the  nucleus.  Example.  1  jjart  of  1-hydroxy- 
anthl'aquinone  is  boiled  with  10  parts  of  nitro- 
benzene for  half  an  hour  to  reanove  traces  of 
moisture,  the  mixture  is  cooled  to  150' C.  1  part 
i>f  phosphorus  pentachloridc  is  introduced,  and 
the  whole  boiled  for  3  hours  under  a  reflux  con- 
tlenser.      The  nitrobenzene  is  distilled  with  steam, 


and  the  l-chloroanthraquinone  recrystalliscd  from 
glacial  acetic  acid. — F.  W.  A. 


IV.- COLOURING  MATTERS  AND  DYES. 

Indiijo  in  India. 

Tin-;  forecast  issued  by  the  Indian  Department  of 
Statistics  estimates  the  total  area  in  British  India 
under  indigo  for  the  1915-10  crop  at  258,100 
acres,  compared  with  110,500  acres  in  1914-15.  In 
Bihar  and  Orissa  the  area  is  estimated  at  00,800 
acres,  against  38,900  acres,  and  in  Madras  at 
120,000  acres  compared  with  38,500  acres  last  year. 
Those  two  districts  were  responsible  last  year  for 
70%  of  the  total  area  under  indigo.  In  the 
United  Provinces,  Bombay  and  Sind,  and  Bengal, 
the  area  under  indigo  has  also  increased.  It  is 
considered  that  the  present  development  will  prove 
to  l)e  only  temporary. 

Alizarin  and  certain  other  dyestuffs  ;  Quanlilaiivc 

estimation  of .     E.  Knecht  and  E.  Hibbert. 

.1.  Hoc.  Dyers  and  Col.,  Dec,  1915. 

Alizarin,  Anthrapurpurin,  or  Flavopurpurin  is 
dissolved  in  alcohol,  the  alcoholic  solution  run  into 
a  20%  solution  of  sodium  tartrate,  and  an  excess 
of  titanous  chloride  solution  added  to  the  boiling 
solution.  The  solution  obtained  is  titrated  with 
iron  alum  until  the  intense  l)luish-green  colour 
changes  to  yellow.  One  mol.  of  Alizarin  requu-cs 
four  atoms  of  hydrogen,  corresponding  to  its 
reduction  to  desoxyalizarin.  By  similar  treat- 
ment Alizarin  Orange  is  only  reduced  to  the 
corresponding  /3-aminoalizarin ;  Alizarin  Black 
(dihydroxynaphthoquiuone)  behaves  as  a  true 
quinone,  requiring  two  atoms  of  hydrogen  for  its 
reduction  :  and  Gallocyanine  and  Prune  require 
the  same  mnnber  of  hydrogen  atoms.  Primuliiie 
is  not  reduced  by  titanous  chloride  under  any 
known  conditions,  but  the  red  formed  by  di- 
azotising  and  combining  with  /3-naphthol  is  easily 
reduced,  and  mav  be  titrated  on  the  cotton  fibre. 

— F.  W.  A. 


Patent. 


A.  E.  Gessler, 


Colour  lal;es  ;  Manufacture  of  — 

New  York.     U.S.  Pat.  1.157.525,  Oct.  19,  1915. 
Date  of  appl..  Feb.  9,  1912. 

Lakes  of  the  disazo-dyestuff  obtained  by  com- 
bining tetrazotised  dianisidine  and  2.0-naphthol- 
snlphonic  acid,  fi'r  example  the  copper  lake,  are 
cliaracterised  liy  their  insolubility  in  water,  oil, 
benzol,  and  varnish. — Y.  W.  A. 


v.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Plant  cell-mcnibrancs ;   Chemistry  ami  struclurc  of 

.     J.    Konig    and    E.    Rump.     Z.    Unters. 

Xahr.  t;e)iussm..  1911,  28,  177.  Chem.-Zeit., 
1915.  39,  Kep..  257. 
The  difficultly-soluble  port  inn  of  vegetable  cell 
mciid)ranes  consists  chiefly  ivf  three  classes  of 
subst.ances,  viz.,  ijentosans,  Iiexosans  (including 
niannan,  galactan,  and  glucosan),  and  lignins, 
together  with  cutin.  In  each  of  these  clas.ses  one 
part,  termetl  j(ro(o-pento.sans,  etc.,  is  rendered 
soluble  liy  enzymes  or  by  water  at  2 — 4  atmos- 
j>heres  pressure,  a  sei-ond  larger  part,  termed 
/«'»( i-pento.sans,  etc.,  becomes  soluble  on  boiling 
with  1 — 3"^^  acid  at  2 — 4  atmospheres  pressure, 
wiiilst  a  third  still  greater  part,  termed  orlho- 
pentosans,  etc.,  is  only  dissolved  by  strong  acids 
or    l>y    dilute    acids    under    high    pressure.     The 
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ortho-gvoup.  towhifh  cutin  and  suberin  also  lielong, 
can  be  tiirtlier  resolved  by  treatment  witli  weak 
oxidising  agents,  when  all  lignins  are  oxitlised  and 
orWo-cellulose  and  cutin  remain  and  can  be 
separated  by  dissolving  the  or/fto-cellulose  with 
ammoniacal  cupric  oxide  solution.  When  the 
ortho-group  is  treated  ^^ith  72 "o  sulphuric  acid, 
orWiO-celhilose  and  "  colourless  "  lignin  dissolve, 
wliilst  ■■  coloured  "  lignin.  cutin.  and  suberin 
remain  undissolved  and  can  be  separated  by 
oxidation.  OrMo-cellulose  is  also  completely  dis- 
solved by  heating  vath  1  %  hydrochloric  acid 
solution  for  5  to  6  hours  at  C — 7  atmospheres 
pressure,  wliilst  0)7/io-lignias  are  only  slightly 
attacked  by  this  treatment.  Cutin  and  suberin 
are  wax-like  substances  which  cannot  lie  oxidised 
or  hydrolysed  ;  they  have  a  similar  carbon 
content  to"  the  lignins  (69% — 70  °o)  l>"t  contain 
more  hydrogen  (9  % — 12  %).  Lignins  on  oxidation 
give  carbonic,  formic,  and  acetic  acids,  and  when 
distilled  with  phosphorus  and  liydriodic  acid  give 
variable  quantities  of  methyl  iodide,  so  that  they 
are  probably  methyl,  methoxy,  or  acetyl  deriva- 
tives of  cellulose.  iSIicroscopic  evidence  indicates 
that  the  substances  accompanjing  cellulose  are 
not  chemically  combined  with  the  latter,  but  are 
structiu'ally  intimatelv  mixed. — T.  C. 


Banana  ;  Yield  of  paper  from  green  stem  of- 


.  C. 
Beadle  and  H.  P.  Stevens.  C'hem.  News,  1915, 
112,  235. 

In  the  utilisation  of  certain  crop  plants,  such  as 
varieties  of  banana,  for  paper-making  purposes, 
the  proportion  of  dry  fibre  in  the  green  material 
is  so  small  that  the  handling  of  the  green  crop 
forms  a  serious  item  in  the  cost  of  the  commercial 
pulp.  Plants  of  this  type  must  either  be  treated 
on  the  field  with  crushing  rollers  and  the  isolated 
fibre  di'ied  for  transport,  or  else  must  be  baled 
whole,  after  drying  in  the  sun,  like  hay.  Tlie 
former  is  by  far  the  more  satisfactory  process 
from  the  technical  point  of  view.  Fibre  isolated 
by  crusliing  and  washing  the  green  plant  yielded 
50 — 00  "u  of  paper  pulp  calculated  on  the  dry 
weight,  with  a  consumption  of  6%  of  alkali  on  tlie 
weight  of  paper  produced.  Entire  stems  of  the 
same  material,  dried  on  the  field,  yielded  only 
32%  of  paper  pulp,  with  a  consumption  of  18  °o 
of  alkali  on  the  paper  produced.  Taking  an 
average  of  several  varieties  of  Miisa  it  was  estab- 
lished that  for  the  production  of  1  ton  of  dry 
dressed  fibre,  66  tons  of  green  crop  material  would 
have  to  be  handled,  or  132  tons  per  ton  of  paper 
produced. — J.  F.  B. 

Manufacture    of    ethyl    alcohol    from    ivood    ivasle. 
Kressmann.     See  XVIII. 

Patents. 

Textile    fabrics    or    fibres;      Treatment    of [to 

remove  dressings].  A.  Boidin.  Seclin,  France, 
and  J.  Effroiit,  Brussels.  Eng.  Pat.  1411, 
Jan.  28,  1915.    Under  Int.  Conv.,  Feb.  21,  1914. 

Textile  materials  are  freed  from  dressings  by 
subjecting  them  for  a  short  time  to  the  action  of 
bacterial  diastases  from  the  species  subtilis  and 
mesentericiis  added  to  water  containing  a  small 
amount  of  a  suitable  alkali.  The  bacterial 
diastases  may  be  obtained  with  the  aid  of  a  wort 
or  masli  prepared  from  pure  soya  cake  (see  Fr. 
Pat.  471.546  of  1913  ;  this  J.,  1915,  444),  or  a 
mixture  of  10  1°  20<^o  of  rye  with  80  to  90%  of 
soya  cake,  the  best  results  being  obtained  by 
preparing  worts  containing  12  to  15  "o  of  cereals. 

— F.  W.  A. 

Wearing   apparel   and   other   objects  ;     Process  for 

cleaning .  O.  Rohm.   Darmstadt.   Germanv. 

Eng.  Pat.  2151,  Feb.  10,  1915. 

A    sikLMJ-    quantity    of    a    tryptic    enzyme,    e.g.. 


pancreatin.  is  added  to  the  water  in  which  clothes, 
etc.,  are  steeped,  for  the  purpose  of  breaking 
down  albuminous  or  fatty  impurities  present 
on  the  goods  ;  it  may  also  be  used  for  toilet 
purposes.  Reference  is  directed,  in  pursuance  of 
Sect.  7.  Sub-sect.  4,  of  the  Patents  and  Pesigas 
Act,  1907,  to  Eng.  Pat.  4323  of  1886  (this  J., 
1886,  428).— J.  F.  B. 

Coated  fabrics  [imiiution  leather]  ;  Manufacture 
of .  W.  G..  L.  H.,  and  G.  R.  Avres,  Phila- 
delphia, U.S.A.    Eng.  Pat.  8202.  June  2,  1915. 

^L\TEEi.\L  adapted  for  use  as  imitation  leather  is 
obtained  by  coating  Avith  a  colloidal  body,  prefer- 
aljly  waterproof  and  of  the  nature  of  cellulose, 
either  or  both  sides  of  a  fabric  of  which  the  core 
is  open-mesh  burlap,  through  which  the  fibrous 
material  has  been  pricked  to  give  a  thick  layer 
on  the  one  side  and  a  tliin  layer  on  the  other  side  ; 
the  material  so  oljtained  is  subjected  to  pressure 
wliilst  wet,  and  a  finishing  coating  afterwards 
applied,  and  stamped,  pressed,  or  "  pebbled  "  in 
such  a  manner  as  not  to  injure  the  elasticity. 

— F.  W.  A. 


Fla.r    straw  ;     Process    of    treating  - 


.T.  E. 
Lappen,  Assignor  to  Union  Fibre  Co..  Winona, 
Minn.  U.S.^  Pat.  1.158.245,  Oct.  26,  1915. 
Date  of  appl.,  June  .30,  1910. 

Felted  heat -insulating  slieets  are  made  by 
immersing  whole  flax  straw,  without  previous 
treatment,  in  a  degumming  solution,  circulating 
the  straw  freely  in  the  solution  and  subjecting  it, 
while  immersed,  repeatedly  to  a  beating  and 
hackling  action,  whereby  breakage  of  the  fibre 
is  prevented  and  the  degumming  facilitated,  the 
fibre  and  a  portion  of  the  shives  being  commingled 
in  one  operation. — J.  F.  B. 

Artificial  filamoit  and  other  product.  W.  A.  Beatty, 
Assignor  to  G.  W.  Beadle,  New  York.  U.S. 
Pat.  1,156.969,  Oct.  19,  1915.  Date  of  appl., 
Jan.  3,  1913. 

Thee.u).'?  suitable  for  weaving  into  fabrics  are 
composed  of  a  mixture  of  dihydroxydiphenyl- 
dimethylmethane  and  cellulo.se  acetate  as  an 
essential  element. — J.  F.  B. 

Celluloid  or  the  like  ;   Manufacture  of  moulded . 

J.   R.   Craig,  jun.,   London.      Eng.  Pat.  21,002, 
Oct.  15,  1914. 

A  THIN  sheet  of  celluloid  is  pressed  against  a 
matrix,  e.g.,  a  photographic  carbon  negative, 
on  a  heated  base-plate,  by  the  pressure  of  liquid 
or  air  pumped  into  a  rubber  bag.  applied  in  such 
a  manner  that  exudations  of  liquid  or  gas  from 
the  celluloid  can  escape  laterally  without  marking 
the  sheet.— J.  F.  B. 


Waterproof  paper  and  process  of  vmnufaeturing 
same.  J.  Kindleberger,  Kalamazoo,  Mich., 
U.S.A.   Eng.  Pat.  1231.  Jan.  26,  1915. 

Paper  parchmentised  preferably  by  the  sulphuric 
acid  process  is  treated  with  a  .solution  containing 
6.5 — 75  "o  of  glycerin,  dried,  rolled  up,  and  allowed 
to  stand  until  the  glycerin  has  thoroughly  per- 
meated the  fibres  :  it  is  then  waterproofed  by 
coating  with  paraffin  wax. — J.  F.  B. 

Impregnating    voven    bells    and    conveying    bands; 

Method  of .    Aktieselskabet  Roulunds  Fabr., 

Odense,   Denmark.      Eng.  Pat.  21.874,  Nov.   2. 
1914.    LTnder  Int.  Conv.,  Oct.  31,  1913. 

See  Ger.  Pat.  285,049  of  1913  ;  this  J.,  1915,  1139. 
Elaterite  is  specified  as  the  asphaltic  substance. 
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J'hiMtic  mmpoiind  a»d  ])rori'»s  oi  wakliii/  same. 
W.  A.  Ilcaftv.  Assigiuii-  to  O.  \\.  Hca.ll.-.  New- 
York.  U.S.  I'at*.  l.ir>S.'.HiOaiul  l,l,->8,9til.  Nov.2, 
1015.  IlAto  of  ap|)l..  Apr.  SO,  1912.  lienewed 
.Mar.  5,  19i:{. 

Sku  Fr.  Pat.  447.040  ot  1012  ;    this  .T.,   l!llP>.  2S3. 

I'roress  of  itKikin'i  cohcriufi  massea  or  briguelles 
\lrom  vaste  suliiliilf  tiq>ior\.  V.S.  Pats.  I,158.3li4 
to  1.15S,:?C6.   ^Vc  IIa. 


I  rorcss  of  viiiiciinj  ro/icri»(i  Jiirtssi 
[trom  jraste  sh/;>/ii7<'  tiqxorl.  V.S. 
to  1. 158,306.   ^Vc  IIa. 

i/\it>ingforsausaf/fs.  l".8. 1'at.  1,1.">S. 
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VL— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

i'tiliih/lic  decompositiiiii  in  hlrachiiH/  J.ii'r.i.  \V.  Kind. 
.Seifonsieclor-Zeit..  IHU.  41,  070.  fliom.-Zeit., 
1915.  39,  Rep..  i;5i!. 

The  r.ipiil  decomposition  of  liydrogen  pei"oxidc  and 
sodium  perborate  by  condensed  water  is  attributed 
to  the  catalytic  action  of  the  copper,  ii-on,  or  leatl 
•content  of  the  water. — F.  ^V.  A. 

W'ttlcrproofing  of  itiUiUiri/  clollts  and  iiannenta. 
G.  A.  IjC  Roy.  t'omptes  rend.,  UU5.  161, 
001—003.     (Cp.  this  .1..  1914,  11.53). 

TirE  material  is  thorimylily  impregnated  by  immer- 
sion in  a  solution  containing  sodium  aluminate  and 
ordinary  .soda  .soap,  togetlier  with  adjviucts  such 
«»  civsein.  gelatin,  ov  resinous  siib.stances  if  neces- 
Sivry.  After  being  dried  it  is  immersed  in  a  diUite 
soUition  of  formic  or  acetic  acid  or  of  a  salt  with 
acid  reaction,  such  as  aluminium  acetate.  The 
■concentration  of  the  baths  varies  in  different  cases. 
For  woollen  cloth  of  normal  military  type  {"  him 
horizon ")  a  charge  of  20  grms.  ot  aluminium 
precipitate  per  metre  ot  cloth  is  sulficient.  The 
process  gives  much  better  results  th.in  immersion 
iiist  in  an  alum  bath  and  then  in  soap  solution. 

—J.  n.  L. 

P.\TEN"r9. 

Dijcing  ;     Processes   for .      K.    E.    M.    Payne, 

Narborough,  ami  W.  H.  Stavnes,  Leicester. 
Kng.  Pat.  21,087.  Oct.  10.  1911. 

Khaki  and  other  shades,  practically  insoluble  and 
«iiifadable,  are  obtained  by  treating  fibre  or 
fabric  of  animal  or  vegetable  nature  with  a  solution 
containing  humus,  c.7..  from  peat  moss  litter,  and  a 
mordant.  The  shade  in:iy  be  altered  l)y  the  addition 
of  a  colouring  matter,  such  as  Uigwood.  The 
material  so  ti-eated  is  rinsed  with  water,  with  or 
without  the  adilition  of  a  neutralising  agent,  such 
jLs  borax,  and  is  then  treated  with  a  solution  con- 
taining oil  and  soap,  or  a  s\iperfatted  snap. 

— F.  W.  A, 

Dijclnij  process.  1'.  A.  Xewt'Hi.  London.  Fi'om 
Farbentabr.  vorin.  V.  Baver  und  t'o.,  Leverknsen, 
Germany.    Kng.  I'at.  2390,  Feb.  15,  1915. 

Uksists  on  silk  ami  (mercerised)  cotton  goods  are 
obtained  by  preliminary  treatment  with  tanning 
substances,  which  are  fixed  by  means  of  tartar 
emetic,  formaUh-hyde.  etc.  ;  on  subsequently 
dyeing  with  sulphurised  dyestulTs,  the  silk  threads 
remain  uncoloured. — F.  W.  A. 

Axiline  Black  dyeiii'i  ;    I'roress  of .  .T.  SteyiUs, 

Assignor  to  .Stevnis  Ozone  Co.,  New  Y'ork. 
r.S.  Pat.  1.1.">7,90S.  Oct.  20,  1915.  Date  of  appl., 
Dec.  14,1911. 

Ske  Oer.  Pat.  2.59.823  ot  1912  ;  this  J..  191.3.  051. 
The  concentration  of  ozone  should  not  bi-  more 
than  5  gnus,  of  ozone  per  cubic  metre  of  ozonised 
.air. 


Flreproiifjiiii  mid  bleinJiiiii/  of  fidiries.  T.  .T.  T.  Craig, 
and  Whipp  Ui'i>s.  ami  Tod.  .Manchester.  Kng. 
Pats.  22,til7,  Nov.  17.  loll,  ami  tttS,  .Mar.  22, 
1915. 

FAni'lcs  \\hich  liave  been  rendered  less  innanimable 
liv  the  ])roiess  descrilicd  iu  Kng.  I'at.  10.153  ot 
1011  (this  .r..  1015,  .SliS)  are  readily  bleached  by 
means  of  a  comparatively  dilute  solution  of  sodium 
liypochlorite  or  a  solution  of  hydrogen 
peroxide  preferably  containing  sodiiuu  bicar- 
bonate, thus  saving  a  number  of  operations 
which  are  nece,ssary  when  the  material  is  bleached 
before  being  fireprooted. — F.  W.  A. 

Prints  ;      ProdncHon    of    fasl-coUwred .  H. 

Tyevinstein,  Assignor  to  Levinstem.  Ltd.,  Man- 
chester. U.S.  Pat.  1,1.57.705.  Oct.  20.  1915. 
Date  of  appl.,  Feb.  7,   1914. 

Hv.K  Kng.  P.its.  3427  and  4310  of  1013;  this  J., 
101  1.  300,  3.50. 


VII.— ACIDS;  ALKALIS;   SALTS; 
METALUC  ELEMENTS. 


NON- 


Snhihi(rii'   acid    in.   German  1/.       Chem.    Trade    J., 
Nov.  27,  1915. 

Thr  Federal  Council  has  issued  an  order  \\Iuch  aims 
at  the  uncomlitional  guaranteeing  of  the  needs  of 
trade  and  agriculture  in  sulphuric  acid  during 
the  period  of  the  war  in  addition  to  the  assured 
supply  of  the  requirements  ot  the  army  and  navy. 
For  this  piirposc  full  preparations  have  been 
undertaken  tor  the  production  of  sulphuric  acid 
from  raw  materials,  which  are  saiil  tt)  exist  in  suf- 
ficient aljundance  in  the  country.  The  preliminary 
work  is  claimed  to  have  yielded  the  result  that 
sulphuric  acid  can  be  produced  from  gy^jsum  or 
kieserite  at  a  price  which  does  not  exceed  the  price 
of  acid  obtained  from  foreign  pyrites.  It  will 
be  necessary  in  order  to  produce  on  a  manufacturing 
scale  to  erect  large  works  at  a  cost  of  £175,000, 
which  sum  has  been  jilaced  at  disposal  by  the 
Imperial  Treasury  for  this  purpose.  At  the  .same 
time  the  Government  order  contemplates  the 
establishment  of  a  uniform  price  for  sulphuric 
acid,  and  in  this  connection  the  cost  ot  production 
in  the  case  of  the  most  expensive  method  of  manu- 
facture must  be  the  determining  factor.  Such  a 
price  level  would,  however,  imply  an  unjustified 
enrichment  of  the  indu.stries  which  produce  the  acid 
cheaply.  In  order  to  exclude  this  possibility, 
Ijroducers  with  low  prime  costs  are  to  be  required 
to  pay  an  equivalent  levy  to  the  administrative 
organisation  for  private  sulphuric-acid  manage- 
naent,  and  the  proceeds  of  the  levy  will  be  devoted 
to  tiie  redemption  of  the  sum  of  £175,000  provided 
by  tlie  Treasury  for  the  establishment  anil  equip- 
ment of  the  works.  Existing  contracts  for  the 
army  and  navy  and  for  agriculture  can  be  rendered 
exempt  from  the  imposition  of  the  levy.  The  hope 
is  expressed  that  the  scheme  will  also  lead  to  the 
complete  independence  o£  Germany  from  foreign 
supplies  in  times  of  peace. 

Hi/drof/en-  and   hi/dro.vi/l-ion   aclirilies  of  .solutions 
of  }ii/drocliloric  acid  and  sodium  and  jiotas.iium 
litidroji-ides   in    presence   of   neutral  .lalLs.      U.   S. 
liarned.    J.  Arner.  Cheni.  .Soc.  1915.  37,  2400— 
2482. 
Mk.\suI!i:.mkxts     with     the     hydrogen     electrode 
indicate    that    the    hydrogen-    and    hydroxyl-ion 
concentrations    in    01-molar   solutions    of    hydro- 
cliloric  acid  and  sodium  or  potassium  hydroxides 
respectively    are    increased     by    the    presence    of 
neutral  salts.      In  the  acid-salt  sy.stem  the  increa.se 
in  activity  ditTers   but   little  with  different  salts, 
but  this  does  not  appear  to  hold  in  the  hydroxide- 
salt     svstem.     The     fact     that     .sodium     bromide 
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produces  the  same  effect  as  sodium  cliloride  on  the 
)iydi'ogen-ion  activity  of  hydrogen  chloride  solution 
is  shown  to  he  in  accord  with  the  law  of  mass  action. 
The  liydrogen-ion  concentration  of  a  0-1-molar 
solution  of  hydrochloric  acid  is  increased  from 
0092  to  01765  by  the  i^resence  of  SiV  potassium 
chloride,  the  sohition  behaving  as  if  it  had  con- 
tracted, or  the  vokime  of  the  solvent  had  decreased. 

— G.  F.  M. 

CMorous  acid  and  chlorites.     G.  Bruni  and  G.  Levi. 
Gaz.   Chun.   Ital.,    191.5,    45,   IGl— 179. 

The  authors  have  pi-epared  other  chlorites  in 
addition  to  the  known  potassium,  silver,  and  lead 
salts.  Barium  chlorite  was  obtained  by  a  reaction 
suggested  by  Beychler  (Bull.  Soc.  Ohim.,  1901, 
25,  0.')9)  for  the  preparation  of  sodium  chlorite. 
A  saturated  solution  of  barium  hydroxide  is 
treated  cold  with  hydrogen  peroxide,  the  liquid 
decanted,  and  the  resitlual  liydrated  barium 
peroxide  treated  with  a  small  quantity  of  liycU'Ogen 
peroxide  and  then  cooled  with  ice,  and  a  current 
of  chlorine  dioxide  mixed  with  carbon  dioxide 
but  free  from  chlorine  (prepared  by  heating  to 
00°  C.  a  mixture  of  150  parts  of  oxalic  acid,  40 
of  potassium  chlorate,  and  20  of  water)  is  passed 
in.  When  the  barium  peroxide  has  dissolved,  the 
orange-yellow  solution  is  treated  with  three 
volumes  of  alcohol  and  a  \at  je  excess  of  recently 
distilled  other,  and  the  barium  chlorite  filtered 
off  and  washed  with  ether.  From  the  pure 
barium  chlorite  thus  obtained,  other  chlorites  may 
be  prepared  by  double  decomposition.  The 
following  reactions  of  cldorites,  in  addition  to 
those  already  known,  are  given.  A  red  pro- 
cipitfite  is  produced  with  mercuric  nitrate  in  neutral 
solution  ;  a  yellow  precipitate,  becoming  white 
with  excess  of  the  reagent,  witli  mercurous  nitrate. 
Witli  a  neutral  solution  of  ferrous  sulphate,  a 
yellowish-brown  coloration  is  produced  :  on 
heating  a  yellow  precipitate  separates  and  chlorous 
vapours  are  evolved.  In  acid  solution  chlorites 
oxidise  potassium  ferrocyanide  to  ferricyanide.  A 
reaction  similar  to  that  given  by  chlorates  is 
obtained  with  brucine  and  diphenylamine. 
Chlorites  respond  to  many  of  the  colour  reactions 
of  nitrites.  They  exhibit  pronounced  explosive 
properties,  and  the  dangerous  character  of  certain 
kinds  of  potassium  chlorate  prepared  electro- 
lytically  has  been  attributed  to  the  presence  of 
chlorite  (see  this  Journal.  1908,  S06  ;  1909, 
21,  89).  Silver  and  lead  chlorites  explode  when 
heated  above  100°  C,  and  when  mixed  with 
sulplnir,  red  phosphorus,  carbon,  or  sugar  give 
mixtures  capable  of  exploding  ^^•ith  great  violence 
by  percussion.  Potassium  clilorite  decomposes 
violently  into  chloride  and  oxygen  when  heated, 
the  reaction  being  accompanied  by  the  develop- 
ment of  heat  and  light,  ^lixtures  of  barium 
chlorite  with  red  phosphorus  and  with  potassium 
thiocyanate  ignite  spontaneously. — A.  S. 

Carhon  dioxide  in   carbonates  decomposed,  hy  am- 
monium chloride  solutio)i ;  Determination  of . 

A.Cavazzi.  Annali  Chim.  Appl.,  1915,4,137 — 144. 

It  is  known  that  ^ery  finely  ground  calcium  car- 
bonate when  boiled  with  ammonium  chloride 
solution  is  converted  into  the  chloride,  auimonia 
and  carbon  dioxide  being  evolved.  The  author 
has  found  that  the  carbonates  of  Ba,  Sr,  Mg,  Zn, 
Pb,  Cd,  Bi,  Cu,  Li,  Na,  and  K  behave  in  a  similar 
manner,  and  recommends  the  use  of  the  reaction 
for  detei'mining  carbon  dioxide  in  carbonates,  the 
carVion  dioxide  being  absorbed  in  an  ammoniacal 
solution  of  calcium  chloride  (this  J.,  1915,  1008). 
The  method  has  been  applied  successfully  to  the 
determination  of  carbon  dioxide  in  argillaceous 
limestones,  cements,  hydraidic  lime,  soils,  white 
lead,  and  bismutli  carbonate. — A.  S. 


Oxy-acids  of  sulphur  ;  Determination  of  the in 

admixture.  O.  Billet er.  Berthoud,  Pistorius,  and 
B.  Wavre.  >Schweiz.  Chem.  Ges..  Feb.  27,  1915. 
Chem.-Zeit.,  1915,  39,  500. 

The  aqueous  solution  of  the  autoxidation  products 
of  dimethylxanthogenamides  (diuiethylthiour- 
ethanes)  contains  thiosulphate,  sulphite,  tri- 
thionate,  and  .sulphate,  together  with  the  salts  of 
a  new  acid,  H2S3O5.  trithionous  acid.  For  the 
determination  of  sulphite  in  presence  of  tliio- 
sulphate,  use  is  made  of  the  reaction  r 
NajSOj-fNaoSj^NajSoOa-fNaiS.  The  titration 
is  carried  out  ^^-ith  normal  (yellow)  bisulphide 
solution  at  the  boil  in  a  current  of  carbon  dioxii^e  ; 
a  yellow  coloration  indicates  the  end-point,  which 
is  obtained  best  in  presence  of  ammonia.  Acetic 
acid  is  added  to  the  solution  obtained,  the  liydro- 
gen  sulphide  removed  in  raciw.  and  the  total 
thiosulphate  determined  by  means  of  iodine.  The 
trithionite  behaves  towards  bisulphide  as  a  mixture 
of  sulphite  and  thiosulphate,  and  is  oxidLsed  to^ 
trithionate  by  iodine.  According  to  Chancel  and 
Diacon,  trithionate  is  converted  quantitatively  into 
thiosulphate  Iiy  means  of  potassium  sulphide,  and 
hence  can  be  estimated.  The  sulphate  present  is 
determined  by  difference,  the  total  sulphur  being: 
found  after  oxidation  with  bromine. — F.  W.  A. 


Thionyl    chloride;     Action     of - 


■on     sulphides. 


H.    B.    North    and    C.    B.    Conover.     J.    Amer. 
Chem.  Soc,  1915.  37,  2486—2490. 

In  sealed  tubes  at  temperatures  from  150°  to. 
200°  C.  thionyl  chloride  reacts  with  metallic 
sulphides  according  to  thi:^  equation,  M.S  4-2.SOC1,  = 
MCI2  +SO2  +SjCl2,  where  >I  is  a  divalent  metal.  "li> 
the  case  of  ferrous  suli>hidc,  ferric  chloride  is 
formed  :  OFeS+lOSOClj  ^CFeClj-f  8S0j-f  7S2CI.. 
The  reaction  requires  some  days  itor  completion 
in  most  cases,  but  with  the  sulphides  of  copper, 
iron,  and  mercury  it  proceeds  more  readily,  and 
decomposition  is  comijlete  after  several  hours' 
heating. — G.  F.  M. 

Potash  from  wood  and  plant  ashes.     IT.   Bradley. 
Met.  and  Chem.  Eng.,  1915,  13,  841—846. 

The  author  gives  a  description  of  the  earlier 
naethods  used  in  pii>p.nring  potassium  salts  from 
wood  ashes,  together  with  .statistics  of  prodiiciion, 
and  analyses  of  some  American  products.  Analyses 
of  the  ashes  from  a,  innnber  of  woods  and  plants 
are  tabulated.  It  is  recommended  that  the  WfvSte 
from  Western  (U.S.A.)  sawmills  be  utilised.  At 
least  750,000  tons  of  actual  waste,  apart  from  that 
sold  for  fuel  purposes,  is  produced  annually, 
capable  of  yielding  1000  tons  of  potassium  car- 
bonate. The  furnace  in  wliich  the  wood  is  burned 
should  be  provided  with  a  downcomer  flue,  with 
means  for  separating  floating  ash  from  the  gases, 
and  the  heat  of  the  waste  gases  should  be  utilised 
for  preheating  the  liquor  obtained  liy  leaching  the 
ashes.  The  leaching  vats  shoidd  be  arranged  in 
batteries,  similar  to  beet  sugar  diffusion  batteries, 
and  the  liquor  should  be  evaporated  in  an  apparatus 
of  the  Enderlein  type  jjro vided  with  a  rotary  roaster. 
as  used  for  the  recovery  of  soda  in  soda  and  sulphate 
cellulose  factories.  Tliis  apparatus  consists  essen- 
tially of  an  open  wrought  iron  evaporator,  16  ft. 
long,  7  ft.  deep,  and  14  ft.  wide,  enclosed  in  a  brick 
chamber.  Two  .shafts,  7  ft.  apart,  extend  across, 
tlie  vessel,  each  carrying  32  wrought  iron  discs. 
5  ft.  6  in.  diam..  which  dip  into  the  liquor  srv 
that  one-sixth  of  their  surface  is  submerged.  The 
shafts  revolve  at  9 — 10  revs,  per  minute.  The 
liquor  flows  continuously  through  the  evaporatoi- 
and  out  over  a  weir  into  the  inclined  rotary- 
roaster,  16  ft.  long  by  8  ft.  diam..  where  it  is. 
evaporated  neajly  to  dryness.  It  then  passes  tck 
the  calcining  fvuiiace. — A.  S. 
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liariutn  induntri/  in  the  I'nitcil  Stales  slitre  the 
EuroiJenn  ir<ir.  .^^.  Toch.  J.  Ind.  Eng.  Chem., 
1915,  7,  UOJ— 995. 

Prior  to  Auinist,  191t,  thi-ee  Mnsiiccessful  attempts 
had  licon  made  to  cstaljlish  a  l)an\im  industry 
ill  the  rnited  States.  The  author's  liriu  liad  made 
successfully  one  particular  harium  salt,  in  small 
(|uantiti<'S,  for  nincloon  years,  and  shortly  after 
the  outbreak  of  the  Kuropean  war,  a  tract  of  land 

<  ontainin<;  l)arytes  was  purchased  and  a  plant 
I'rected  at  Sweetwater.  Tennessee,  ai\d  since 
October,  1914.  the  plant  has  been  workins;  night 
and  day.  Only  a  70 — 7.')",,  yield  of  "liarium 
sulphitie  is  obtained,  in  practice,  by  heating 
barium  sulphate  with  coal,  and  the  presence  of 
calcium  fluoride  or  of  certain  iron  compounds  is 
prejudii-ial.  At  present  great  dillicultics  are 
.■ncountered  owing  to  the  impossibility  of  obtaining 
ailequate  supplies  of  acids  for  making  the 
(lilTerent  Ijarium  salts,  and  also  new  appwatus 
and  machinery.  Tlie  industry  is  at  a  disadvan- 
tage also  owing  to  the  high  railway  freight  rates 
in  the   United  States.       In  the  author's  view  the 

<  cintinuation  of  the  industry,  after  the  war  is  over, 
ilcpends  entirely  upon  whi-thcr  aderpiato  pro- 
lection  against  underselling  by  foreign  competitors 
is  afforded  by  the  Government. — A.  S. 

Marine  alqa:  ;    The  biochemistry  of  — — .   H.  Kylin. 
Z.   physiol.   Chem.,    1915,    49,   .337—425. 

MiCROCUKMiCAL  test.s  with  the  diphenylamine 
reagent  indicate  that  the  Flnridcrr  usually  contain 
nitrates,  the  species  Ccramium  rubrinii,  Lomcntaria 
iliivellosa,  Polyirti's  rottindus,  FurcclUiriu  iastigiata, 
aiul  Callithamnion  cort/mbosum  being  able  to 
accunuilate  appre<-ial)le  amounts,  whilst  the 
I'licoidca:  usually  contain  slight  traces  or  none. 
All  the  algffi  examined  contained  traces  of  am- 
monium salts  and  of  phosphates.  In  Asrophyllnm, 
Fucus,  and  Ldininuria  species  pho.sphates  are 
i!ea<lily  detected  in  the  new  growth  and  in  the  old 
stem  by  micrtichemical  tests.  In  a  number  of 
Fucoide'ce  examined,  the  iodide  was  largely  present 
as  alkali  iodide,  whilst  in  certain  FloridccB 
{Jionnemaisouia  asparaijoidea  and  S pcnnothamnion 
roscolum)  it  was  present  in  such  unstable  com- 
bination as  to  react  directly  with  starch.  Calcium 
<"cui-s  iu  the  cell-walls  of  practically  all  marine 
alga;  in  the  form  of  calcium  salts  of  various 
pectic  acids.  The  cell  content  of  the  Fucoidece 
i.s  eithi'r  neutral  or  very  faintly  acid  to  litmu.s, 
whilst  that  of  flie  Floridcce  is  faintly  alkaline. 
Free  organic  acids  are  never  present,  but  calcium 
oxalate  could  be  detected  in  certain  varieties  in 
very  small  amount.  All  the  Furoidccr  investigated, 
but  not  the  Floridecp,  contained  mannitol.  As- 
rophyllum  nodosum.  Fucus  serratus.  and  Laminaria 
di'jitata  contain  5-2%.  (1-5 "q,  and  i\-^%  of  their 
dry  weight  of  mannitfll  respectively.  The 
Floridcce  examined  contained  exceedingly  small 
amounts  of  dextrose  and,  in  most  cases,  also 
trehalose.  The  Fueoitlece  contain  insignificant 
ti'aces  of  dextro.se.  no  trehalose,  but  probably  a 
new  liBvo-rotatory  disaccharide,  laminariose.  They 
also  contain  laminarin,  a  mixture  of  closely  related 
po'.ysacchariiles  formed  by  the  condensation 
of  variable  numbers  of  dextrose  molecules. 
Laminaria  nnrclmrina  rontains  up  to  35%  of  its 
dry  weight  of  laminarin.  The  Fncoidece  contain 
considerable  quantitie.s  of  a  viscous,  gummy 
substance,  fucoidin,  the  calcium  salt  of  fucoidic 
acid,  ("]d= — 220",  which  on  hydrolysis  gives 
a  metliylpentose,  fucose  ;  algin,  the  calcium  salt 
of  alginic  acid  [aJo— — l.'^O",  and  in  many  cases 
also  fucin,  the  calcium  salt  of  fucinic  acid.  These 
latter  compounds,  which  are  closely  related  com- 
pounds to  pectic  acid,  together  with  cellulo.se, 
form  the  cell  walls  of  the  alga*.  The  cell  walls  of 
the  Florideiv  also  consist  of  cellulose  together 
with  the  calcium  salts  of  various  pectic  acids  — T.C. 


Isothiocijanatcs ;       Xciv     reaction     for .       G. 

Denigcs.    Bull.  Soc.  Chim.,  1915,  17,  380—381. 

Thk  formation  of  a  dithiotrimcrcuric  salt  when 
a  soluble  isothiocyanalc  is  boiled  with  a  solution 
of  a  mercuric  .salt  (see  this  .T.,  1915,  1142)  con- 
stitutes a  very  .sensitive  te.st  for  isotliiocyanic  acid. 
A  few  c.c.  of  the  solution  is  inixc<l  with  twice  its 
volume  of  mercuric  sulphati'  solution,  the  mixture 
liltcrcd  if  necessary,  and  then  heated  to  boiling 
for  one  or  two  minutes.  A  micro-crystalline 
deposit  consisting  of  radiating  prisms  indicates 
the  presence  of  the  isothiocvaiiic  ion,  which  can 
thus  be  detected  at  a  diUition"of  1  in  4000.— G.F.Jf. 

Vtipour  pressures  of  acetylene,  ammonia,  and 
isdbutanc  at  tempcraltires  below  their  nortyxul 
boiling  points.    Burrell  and  Robertson.    See  IIa. 

.-lc/(oii  of  7nelaUic  maf/nesiuni  on  the  sulphides  of 
tin,  antimony,  a)id  arsenic.    Pertusi.    See  XXIII. 

P.\TENTf!. 

Formic    acid  ;     Production    of .        G.    Bredig, 

Karlsruhe,  an<l  S.  R.  Carter,  Oswestry.  Eng. 
Pat.  9702,  .Tuly  5,  1915.  Under  Int.  Conv., 
Aug.  15,  1914.  Addition  to  Eng.  Pat.  801  of 
1915  (this  J.,  1915,  1143). 

Free  formic  acid  is  obtained  directly  by  reducing 
carbonic  acid  with  hydrogen  under  high  pressure 
in  presence  of  a  catalyst  and  water.  Thus  if 
150  c.c.  of  water  and  3"grms.  of  palladium-black 
are  vigorously  agitated  by  the  injection  of  a 
mixture  of  hydrogen  ((i4°o)  >i"il  carbon  dioxide 
(36%)  under  a  pressure  of  110  atm.,  the  tempera- 
ture being  maintained  at  20' C,  a  1%  solution 
of  formic  acid  is  olitained.  Under  higher  pressure, 
the  yield  is  considerably  greater.  Instead  of 
water,  such  solvents  as  ether,  alcoliol,  esters, 
ketones,  paratlin,  or  liquid  acids,  may  be  employed. 

— E.  H.  T. 


Ojralic  acid  ;    Prncfss  for  prodnrinfj  - 


E.  von 


Porthetm,    Prague-.Smichow.    Austria-Hungary. 

U.S.   Pat.    1.1.57,34,><,    Oct.    10,    1915.      Date   o£ 

appl.,  Oct.  3,   1914. 
A    SOLUTION    of    carbohytlrates    is    treated    witli 
nitric  acid  and  a  catalyst.     The  liberated  nitrogen 
oxides  are  oxidised  to  peroxide  and  passed  back 
into  the  reaction  mixture. — -E.  II.  T, 


Ammonia;    Production   of  ■ 


C.  T.  Thorssell, 


Gothenburg.Sweden.  Eng.Pat.ll,485,Aug.9,1915. 

The  method  of  making  ammonia  from  barium 
cyanide  (produced  by  heating  baryta  and  coal  iu 
nitrogen)  has  lately  been  improved  by  agitating 
the  cyanide  with  water,  and  then  heating  it  at 
150°~200"  C.  in  aix  autoclave  under  a  pressure 
of  about  15  atmospheres,  to  produce  ammonia 
and  barium  formate.  In  the  preliminary  stage 
of  the  process  the  conversion  of  the  baryta  into 
cyanide  is  incomplete,  and  it  Ls  now  proposed 
to  economise  tlie  baryta  by  cooling  to  about 
40°  C.  the  liquid  obtained  on  treating  the  crude 
cyanide  with  water,  thereby  precipitating  a  part 
of  the  excess  baryta  as  hydroxide,  and  using  this 
directly  iu  the  production  of  the  cyanide. — E.  H.  T. 

Ammonia     [from    calcium,    cyunamidc]  ;      Process 

of  producing .    W.  S.  Landis,  Niagara  Falls, 

X.Y.,  Assignor  to  American  Cyanainid  Co., 
Nashville,  Tenn.  U.S.  Pat.  1.154,040,  Sept.  28, 
1915.    Date  of  appl.,  Feb.  4,  1915. 

CojcviERCiAn  calcium  cyanamide  is  fed  into  a  vessel 
in  which  it  Ls  agitated  with  wat«r,  and,  after 
removing  the  liberated  acetylene,  the  mixture  is 
subjected  intermittently  to  the  action  of  steam, 
the  reaction  proceeding  exothermically  in  the 
intervals,  and  the  evolved  ammonia  being  with- 
drawn before  admitting  fresh  steam. — F.  ,Sodn. 
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Avvinonhnn    sulphate    [from    riirbonisaiton    ga-ies]  ; 

Metltod  oi  prodiirinq .   F.  Tsiluidv,  Fairfielrl. 

Ala.  U.S.  Pat.  I,la5,385,  Oct.  5,  I9io.  Date  of 
appl.,  Sept.  21,  1914. 

Carbonisation  gases  are  cooled  to  75" — 85°  F. 
(24" — 20°  C.)  to  free  them  from  tarry  mattere 
and  water  vapour,  and  are  then  compressed  so 
as  to  raise  their  temperature,  to  about  100°  F. 
(38°  C),  and  passed  through  one  compartment 
of  a  saturator  (see  foUowng  abstract),  whilst  the 
vapours  of  distillation  of  the  weak  ammoniacal 
liquor  obtained  by  condensation  are  passed  through 
a  separate  compartment  of  tlie  same  saturator, 
in  sucli  manner  as  to  raise  the  temperature  of 
the  gas  in  tlie  saturator  to  about  105°  F.  (41°  C). 
The  gas  is  then  passed  to  the  distributing  mains 
and  the  \^'aste  gases  from  the  vapoiu-s  are  allowed 
to  escape  to  the  atmosphere.  Sulphuric  acid 
is  supplied  to  the  saturator  as  a  spray,  admitted 
in  counter-current  to  the  waste  gases  emerging 
from  the  acid  hath.— F.  SoDN. 

Saturating  apparatus  [for  making  ammonium, 
sulphate].  F.  Tschudv,  Fairfield,  Ala.  U.S.  Pat. 
1, I55,386,0ct. 5,1915."]  >ate  of  appl.,Sept.21,1914. 

A  CASING,   having  a  liquid  seal  at  its  periphery, 
encloses  means   for  separately  supplying   vapour 
and  gas  to   different  portions   of   the   same   acid 
bath,  three  concentric  tubes,  open  at  their  lower 
ends,   extending   downwards   through  the  top   of 
the  casing,  so  a.s  to  form  an  inner  (vapour)  cracker 
pipe,  an  intermediate  chamber,  and  an  outer  (gas) 
cracker     pipe     respectively.      The      inner      tube 
terminates    farthest    from    the    bottom    and    the 
intermediate  tube  nearest  the  bottom  of  the  vessel,   | 
and  the  lower  ends  of  the  inner  tube  and  of  wedge-    i 
like  extensions  of  the  outer  tube  are  serrated.     The 
upper    ends    of    tlie    inner    and    outer    tubes    are 
provided  with  supply  connections,  wliilst  the  outer 
shell  and  the  outer  end  of  the  intermediate  tube  I 
are  connected  ■with  outlet  pipes.     There  are  also 
means  for  spi-aying  acid  into  the  upper  part  of  ! 
the   intermediate   chamber,   for   withdrawing   the 
salts  formed,  and  for  returning  liquor  drained  from 
the  ejected  salts  to  the  liquid  seal. — F.  Sodx. 

Radioactive;     Process   for   rendering    liquids .   1 

S.  Saubermann.  Berlin.   Eng.  Pat.  7385.  Mav  17,   ' 
1915.    Under  Int.  Conv.,  May  IS,  1914. 

The  liquid  is  brought  into  contact  first  with  a 
relatively  large  amount  of  a  protective  substance 
and  then  with  the  radio-active  material.  The 
jirotective  substance  is  of  a  similar  chemical 
nature  to  the  other,  but  more  soluble,  and  tends 
1o  prevent  the  radium  salt  from  dissohing.  For  \ 
example,  barium  sulphate  is  used  in  conjunction  ] 
with  radium  sulphate  and  calcium  carbonate 
with  radium  carbonate. — E.  H.  T. 

Double     nitrides     [from     atmospheric      nitrogen]; 

Process  of  forming .     S.  Peacock.  Chicago, 

111.,  Assignor  to  Agricultural  Research  Corpora- 
tion, New  York,  U.S.  Pat.  1,154,800,  Sept.  28. 
1915.    Date  of  appl..  May  31,  1913. 

A  Mixix'ni:  of  an  oxide  and  a  higher  carbide  (which 
may  be  formed  in  situ)  is  heated  in  a  current  of 
atmospheric  nitrogen,  .so  as  to  form  a  double 
nitride.  C!alcium  oxide,  silica,  and  carbon,  for 
example,  give  a  double  nitride  of  calcium  and 
silicon,  a  higlier  carbide  of  silicon  Ijeing  formed 
as  an  intermediate  product, — F.  SODX. 

Aluminium    compounds   [carbonitride]   and  process 

of  producing  sai)V  ;    Volatile .     S.  I'eacock. 

PhUadelpliia,  Assignor  to  Agricultural  Research 
Corporation,  New  York.  U.S.  Pat.  1.154,801, 
Sept.  28,  1915.    Date  of  appl.,  Apr.  18,  1914. 

A  MIXTURE  of  alumina  and  carbon  is  lieated  in  an 
atmosphere  containing  free  nitrogen  (producer 
t;as,  for  example),  whilst  the  partial  pressure  of  \ 


carbon  monoxide  is  maintained  below  400  mm., 
and  the  volatile  carbonitride  i:)roduced  is  collected 
in  a  medium  free  from  chemically  active  oxygen. 
Aluminium  carbonitride,  thus  obtained,  is  volatile 
at  1550°  C.  and  forms  a  white  powder ;  its 
"  hydrolytic  product "  gives  a  white  precipitate 
with  soluble  silver  and  lead  salt«,  and  reacts  with 
water  at  200°  C,  vieldins  ammonia. — F.  Sodx. 


Fullers'     earth ;      Process     of     treating  - 


Claus,  East  Orange,  N.J.  (I.  C!laus,  executrix, 
Montague,  N..J.). '"U.S.  Pat.  1,156.466,  Oct.  12, 
1915.     Date  of  appl..  Dec.  27,  1913. 

Crude  fullers'  earth  is  formed  into  bricks  which  are 
partially  dried  in  the  atmosphere  and  then  sub- 
jected to  the  prolonged  action,  in  a  closed  chamber, 
of  gases  heated  to"l20' — 300' C.  The  bricks  are 
then  powdered. — W.  F.  P. 

Lime  ;        Apparatus    for    hydrating .        jM.  H. 

Avram,  New  York,  Assignor  to  Standard  Silica 
Brick  Machinerv  Co.,  V\'ilmiugton,  Del.  U..S. 
Pat.  1,157.281.  Oct.  19.  1915.  Dat«  of  appl., 
Sept.  16,  1913. 

A  JACKETED  dram  mounted  on  hollow  trunnions 
and  rotated  about  a  horizontal  axis,  is  charged 
with  predetermined  quantities  of  quickhme  and 
water  through  one  tnimiion.  and  the  steam 
generated  passes  through  the  other  trunnion  into 
the  jacket  and  thence  to  the  atmosphere.  Means 
are  also  provided  for  supplving  boiler  steam  to  the 
jacket.— W.  E.  F.  P, 

I'otash  ;  Process  of  recovering .    A,  O.  Spencer, 

Washington,  D.C.  U.S.  Pat.  1.157,437,  Oct.  29, 
1915.  Date  of  apiil.,  Jan.  6,  1912. 
A  FINELY-DIVIDED  mineral  containing  potassium 
and  silica,  e.g.,  a  felspar,  is  mixed  with  lime,  ani 
heated  to  and  maintained  at  such  a  temperature 
that  the  potassium  compounds  are  volatilised. 
The  amount  of  lime  used  is  sufficient  to  combine 
with  tlie  ahunina  and  ferric  oxide  to  form  tri- 
calcium  aluminate  and  ferrite,  but  insufficient 
to  vield  anv  considerable  ciuantitv  of  tri-calcium 
sihcate. — E."  H.  T. 

Manganese    dioxide  ;     Process    of  producing . 

F.  D.  Harper,  p:verett,  Mass.  U.S.  Pat.  1,157.530, 
Oct.  19,  1915.    Date  of  appL,  Dec.  5,  1913. 

Dried  precipitated  manganese  dioxide  is  pressed 
in  a  moiUd  untU  its  deiLsity  is  equal  to  that  of  the 
native  mineral ;    it  is  then  ground. — E.  H.  T. 

Chromium  o.ride  :     Manufacture  of .      A.    E. 

Gessler,  Chfton.  N.Y'.  U.S.  Pat.  1,158.379, 
Oct.  26,  1915.     Dat«  of  appL,  Feb.  13,  1913. 

The  chromate  or  bichromate  of  an  alkah  metal 

is  mixed  with  a  reducmg  agent,  such  as  siUphur. 

and  an  oxidising  agent,  such  as  sodium  chlorate ; 

the  mixture  is  ignited,  and  the  product  lixiviated. 

— E.  H.  T. 

Oxygen  ;    Improved  process  of  manufacturing . 

H.  Wade,  London.  Fi'om  The  Permutit  Co., 
New  York.  Eng.  I'at.  24,558,  Dec.  23,  1914. 
Chlorine,  from  any  source,  is  converted  into 
alkali  hypochlorite,  and  the  solution  is  brought 
into  contact  with  a  base-exchanging  silicate,  or 
reactive  zeolite,  containing  a  very  small  amount 
of  a  catalytic  oxide,  e.g..  an  oxide  of  cobalt,  nickel, 
manganese,  or  copper.  The  catalyst  may  be 
introduced  into  the  zeolite  by  immei-sing  granules 
of  the  latter  in  a  solution  of  a  salt  of  the  metal,  or 
bv  running  the  solution,  in  a  continuous  stream, 
through  a  thick  layer  of  the  mineral.  The  catalyst 
is  in  a  very  active  state,  and  the  decomposition  of 
tlie  hypocMorite  is  quantitative. — E.  H.  T. 


Vol.  XX.XIV  ,  No.  i3  )        Cl.  VIH.— GLASS;   CERAMK^.       LL.  IX.— BUILDING   MATERIALS. 


1209 


.4 1>  ;    Process  of  Ucfurfying and  separating  it 

into  orygcn  and  nilroycn.  J.  F.  Plnie,  tileu  Ridge, 
N.J.,  .\asignor  to  American  Air-Li<iuefying  Co., 
New  York.  U.S.  Vat.  1,157,059,  Oct.  20,  1915. 
Date  of  appl.,  Nov.  13,  1011. 

Ajb  is  com  pressed  and  cooled  ;  part  is  then 
liquefied  under  pressure,  and  the  remainder, 
together  with  the  unliquefied  residue  from  the  first 
portion,  allowed  to  expand  and  do  external  work. 
The  liquefaetion  is  as.sisted  Iiy  the  cooling  effect 
due  to  the  expaiLsion  of  the  gaseous  part.  The 
hquid  air  is  further  cooled  by  partial  evaporation, 
and  the  cold  vapours  are  utilised  to  cool  the 
incoming  supply  of  compressed  air. — li.  11.  T. 

Cnrhon  articles  ;    Method  of  cementing .    J.  W. 

Browii,  Lakewood,  Assignor  to  National  Carbon 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1.158.171,  Oct. 
20,  1915.    Date  of  appl.,  June  0,  1912. 

TilK  carbon  article  is  impregnated  with  a  binding 
material,  such  as  t«r,  and  then  subjected 
to  pressure  and  heated  by  the  passage  of  an 
flectric  cun-ent,  until  the  carbon  becomes  plastic, 
whereby  seams  and  laminations  are  removed. 

— E.  H.  T. 

\ilric  acid;    Process  of  concentrating  dilute . 

E.  CoUett.  Assignor  to  Norsk-llydroelektrisk 
Kvaelstofaktieselskab,  Christiania.'  U.S.  Pat. 
l,158,181,Oct.26,191.5.Date  of  appl.,  June  13,1915. 

See  Eng.  Pat.  7397  of  1913  ;   this  J.,  1914,  482. 
Ammonia;    Production  of - 


C.  Bosch  and  A. 
Mittasch,  .Assignors  to  Badische  Anilin  u.  Soda 
Fabr.,  Ludwigshafen,  Germanv.  U..S.  Pat. 
l,158,167,Oct.2«,1915.Dateofappl.,Nov.l8,1911. 

See  Fr.  Pat.  43t5,472  of  1911  ;    this  J.,  1012,  432. 
Chromium  salts  ;    Producing  - 


J.  H.  Boner, 
Aasignor  to  Badische  Anilin  imd  Soda  Fabr., 
Ludwigshafen,  Germany.  U.S.  Pat.  1.157.668, 
Oct.  20,  1015.    Date  of  kppl.,  Jan.  12,  1014. 

See  Ft.  Pat.  460,478  of  1913  ;    this  J.,  1914,  864. 

Zircmiium  oxide  free  of  iron  ;    Method  of  producing 

white .    P.  -Vskena-sv,  Karlsruhe,  Aasignor  to 

Chem.-MetaU.  Ind.-Ges.  m.b.Il..  Berhn.  U.S. 
Pat.  1,138,709,  Nov.  2,  1015.  Date  of  appl., 
Apr.  30,  1913. 

See  Ger.  Pat.  202,009  of  1912  ;  this  J.,  1913,  910. 

Electric  furnace  intended  chiefly  for  the  manufacture 
of  nitrides,  (i.  t'outagne,  Lyons,  France.  U.S. 
Pat.  1.158,899,  Nov.  2,  1915.  Date  of  appL, 
May  21,  1914. 

See  Fr.  Pat.  469,554  of  1913  ;    this  J.,  1913,  80. 

llydrogeti ;    Process  of  producing .     C.  Bosch 

and  W.  Wild,  Assignors  to  Badische  Anilin  und 
Soda  Fabr.,  Ludwigshafen,  Gei-manv.  U.S.  Pat. 
l,137,ee9,Oct.20,1915.  Date  of  appl.,Apr.l9,1913. 

See  Eng.  Pat.  26,770  of  1912  ;    this  J.,  1914,  22. 


Vm.— GLASS;    CERAMICS. 

Xetc     direct-reading     eiscosinictrr.         MacMichael. 
See  XX 11 1. 

P.\  TENTS. 

Olass-drawing  furnace  ;   Regenerative .     W.  L. 

Monro,  Assignor  to  Window  Gla-ss  Machine  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,157,240,  Oct.  19, 
1915.     Date  of  appl.,  Juno  23,  1913. 

l.v  a  glass-drawing  furna<?e,  a  drawing  pot  is 
supported  on  the  upper  part  of  a  vertical  well  into 
which  a  current  of  hot  air  is  delivered  from  an 
adjacent  recuperator  through  an  upwardly  inclined 


connecting  passage,  the  latter  bein^  provided 
witli  a  gas-supply  pipe  the  nozzle  of  which  projects 
into  the  well.— W.  E.  F.  P. 

Chinaware    or   glassicare ;     Process   of  plating   or 

decorating .        F.    Mocnch,    Rushville,    III. 

U..S.  Pat.  1,137,509,  Oct.  19,  1915.  Date  of 
appl.,  Apr.  8,  1915. 
Tm-:  sm-face  or  portion  of  the  ware  to  Ije  plated 
or  decorated  is  treated  with  hot  hydi'ofluoric  acid, 
heated  to  redness,  rubl)cd  witli  molten  aluuiiniuw, 
and  allowed  to  cool.— W.  E.  F.  P. 

Fireproof  utoisils  from  refractory  oxides  ;    Process 

for  the  nuinufacture  of .     IT.  Arnold,  Char- 

lottenbiu'g.  Assignor  to  O.  Knofler  und  Co., 
Berlin.  U.S.  Pat.  1.157.062,  Oct.  26,  1915. 
Date  of  appl.,  Oct.  5,  1914. 
A  PASTE  of  rare-earth  oxides  is  treated  with  a 
small  ^(uantity  of  mineral  arid  and  a  colloidal 
hydroxide  of  at  least  one  of  the  metals  of  which 
the  oxides  are  present  in  the  paste,  or  a  dilut<», 
colloidal  solution  of  at  least  one  of  the  correspond- 
ing metals ;  it  is  then  moulded,  and  the  product 
calcined.— W.  E.  F.  P. 

Brick,    icrra-cotta.  and   other   objects ;    Process  for 

glazing   and   hardening .      L.    B.    Dennison, 

South  San  Francisco,  Cal.    U.S.  Pat.  1,158,417, 
Oct.  26,  1015.    Date  of  appl.,  Jan.  9,  1915. 

The  surfaces  to  be  glazed,  etc.,  are  heated  by  means 
of  an  oxy-acetylene  flame,  after  the  application  of 
a  suitable  glazing  or  colouring  preparation  ;  the 
latter  mav  be  incorporated  with  the  body  mixture 
)jef ore  mo'idding. — W.  E.  P.  P. 


IX.— BUILDING  MATERIALS. 

Building    materials;     Influence    of   the    prolonged 

infiltration  of  brine  ca .    S.  Camilla.    Annali 

Chim.  Appl.,  1915,  4,  145—150. 
The  collapse  of  a  vault  in  a  large  warehouse  in 
Turin  was  found  to  be  due  to  the  effect  of  pro- 
longed infiltration  of  brine  on  the  mortar  and 
brickwork.  The  warelKiuse  had  been  used  for  more 
than  40  yeai-s  for  the  pickling  of  anchovies  in  brine 
and  storage  of  the  barrels  of  preserved  fish.  The 
affected  mortar  and  brickwork  was  found  to  be 
soft  and  to  contain  consideralile  quantities  of 
chlorides  and  organic  matter,  viz.,  up  to  5-25% 
(calculated  as  sodium  chloride)  and  8-30%  respec- 
tively, referred  to  the  dry  material. — A.  S. 

Silica  brick  for  the  by-product  coke  oven  ;   Manufac- 
ture and  tests  of .     K.  Seaver.     Amer.  Inst, 

Min.  Eng.,  Sept..  1915.  Met.  and  Chem.  Eng., 
1915,  13,  801 — 800. 
Phactically  all  high-grade  silica  brick  is  made 
from  true  quartzite  or  metamorphosed  sandstone. 
The  most  miportant  United  States  deposit  is  in 
Pcmisylvania,  others,  arranged  in  order  of  relative 
importance,  being  found  in  Wisconsin,  Alabama, 
and  Colorado.  Representative  samples  of  Penn- 
sylvania, Wisconsin,  and  ^Uabama  quartzites  gave 
the  following  results  on  analysis:  SiO,,  97-80, 
9715,  97-70  ;  Al.O,.  0-90,  1-00,  0-90;  Fe/)„ 
0-85,  1-05,  0-80;  CaO,  010,  010,  005;  MgO, 
015,  0-25,  0-30;  R^O,  0-40,  010,  0-31%.  The 
coarsely  crushed  material  is  ground  wet,  2%  of 
lime  bv  weight  being  added,  in  the  form  of  milk  of 
lime,  during  gi-inding.  With  less  than  2%  of  lime 
the  strengtii  of  the  finished  Ijrick  is  diminished, 
whilst  with  larger  additions  the  resistance  to 
abrasion  and  refractoriness  are  reduced.  The 
resistance  to  abrasion  increas&s  with  the  fineness 
of  grinding.  Jloiilding  is  effected  in  steel  moulds 
with  "  loose  sides,''  the  material  being  rammed  ia 
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by  means  of  heavy  plank  beaters  covered  with 
metal.  The  moulded  shapes  are  dried  on  a  steam- 
heated  hot  floor  or  iu  a  tunnel  dryer,  and  burned 
in  a  round,  down-draught  kiln,  of  30  ft.  or  more 
diameter,  fired  with  soft  coal.  Firing  is  con- 
tinued slowly,  with  slight  acceleration,  for  9 — 12 
days,  and  the  kiln  then  kept  at  the  rerxuired 
temperature  (cone  20,  1050°  C,  directly  in  front 
of  the  fire-box)  for  one  day,  after  which  the 
fire-boxes  are  sealed  for  24  hours  ;  cooUng  usually 
occupies  abovit  as  long  a  period  as  the  burning. 
In  absence  of  a  flux  or  catalyst,  dnect  conversion 
of  quartz  into  cristobalite  takes  place  at  1000° -C". 
and  is  very  rapid  at  1300°  C,  and  there  is  no  inter- 
mediate formation  of  tridymite  (compare  Fenner. 
this  J.,  1913,  22);  this  change  is  accompanied 
by  an  increase  of  volume  of  13-4%.  In  practice 
tlie  permanent  expansion  jiroduced  Ijy  burning  is 
about  I  in.  per  foot.  If  the  firing  be  too  rapid  in  the 
early  stages  of  burning,  an  abnormally  great 
expansion  is  produced,  as  the  result  of  the  forma- 
tion of  minute  fissures  in  the  brick.  In  tests  with 
.silica  liricks  and  pieces  of  quartz  rock,  these  were 
burned  under  ordinary  conditions,  the  maximum 
temperature  of  1510°  C.  being  maintained  for 
about  40  hours,  and  then  the  amount  of  cristo- 
baUte  was  estimated  by  optical  examination  of 
the  powdered  material.  It  was  found  that  in  the 
case  of  silica  brick  Inirned  once,  twice,  and  thrice, 
the  percentages  of  cristobalite  were  77,  83,  and  84 
lespectively,  whilst  in  the  case  of  quartz  rock 
Inirned  once  and  twice,  the  percentages  were  49 
and  69.  In  the  reburned  sUica  brick  the  grains 
consisted  essentially  of  cristobalite  with  quartz 
as  an  inclusion.  The  strength  of  the  brick  was 
increased  by  reburning.  It  is  concluded  that 
in  burning  as  practised  at  present,  the  quartz- 
cristobalite  inversion  is  eilected  to  the  greatest 
degree  economically  possible.  — A.  S. 

Wood  ;    The  development  and  the  present  position 

of  the  impreynatioii  of tcith  salts.     F.  Moll. 

Z.  angew.  Chem.,  1915.  28,  317—322,  328—331. 

A  HISTORICAL  survey  is  given  of  the  use  of  impreg- 
nating solutions  for  preserving  wood  used  for 
structural  purposes,  aud  (liere  is  appended  (1) 
a  list  of  the  salts  which  have  been  recommended, 
with  short  notes  as  to  their  value,  and  (2)  a  list 
of  patents,  articles,  and  books,  bearing  on  the 
subject.  Of  the  many  that  have  been  recom- 
mended, the  only  salts  used  to  an  important 
extent  at  the  present  time  are  mercuric  chloride, 
copper  sulphate,  zinc  chloride,  and  fluorides. — T.St. 

r.VTEXTS. 

[Cement.]  Proeess  of  calcininri  and  clinJcering. 
Clinkering  furnaces.  A.  Carnie,  North  Branch, 
Mich.  U.S.  Pats.  1,158,371  and  1.158.372, 
Oct.  26,  1915.  Dates  of  appl..  Mar.  6,  1911, 
and  Feb.   13,   1915. 

A  CONTINUOU.S  stream  of  the  mixture  to  be  treated 
is  fed  into  the  top  of  a  narrow  stack  having  a 
<listributor  at  the  upper  part ;  a  side  flue  near  the 
bottom  for  the  escape  of  gaseous  products  ;  aud  a 
burner,  inserted  at  a  point  a  little  above  the 
flue,  from  which  a  vertical  flame  is  projected 
towards  the  top  of  the  stack.  The  material  is 
thus  sintered  whilst  falling  slowly  through  the 
stack  in  a  suspended  condition. — W.  10.  F.  P. 

Lumher  ;  Process  of  preservinr/  and  improving  - 


J.  W.  Illingworth.  Wilkes-Barre,  Pa.    U.S.  Pat. 

l,158,404,Oct.20,1915.Dateof  appl., May  28,1913. 
tinKEN  wood  having  a  sap  containing  "  gums 
and  acids  "  is  stripped  to  expose  the  wood  fibre 
and  immersed  in  a  bath  of  lime  slush  until  it  is 
completely  saturated  with  lime  ;  by  this  treat- 
ment the  gums  and  acids  are  fixed  and  the  sap 
prevented  from  oozing  and  fermenting. — W.  E.  F.  P. 


-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Iron  ;   Passivificalion  of  - 


■by  nitric  acid.    S.  W. 


Young  and  E.  M.  Hogg.    J.  Phvs.  Chem.,  1915, 
19,  017—649. 

Existing  theories  regarding  the  passivity  of  iron 
are  briefly  outlmed  and  discussed,  passivity  being 
defined  as  that  state  of  iron  in  wliich  the  metal  is 
not  immediately  attacked  by  dilute  nitric  aciJ. 
In  the  present  investigation,  duplicate  deter- 
minations were  made  of  the  velocity  of  reaction 
between  pure  iron  and  nitric  acid  of  16  different 
concentrations  (sp.  grs.  1025  to  1-400)  at  0°,  10  , 
and  20°  C,  in  addition  to  ruany  isolated  observa- 
tions at  higher  temperatures.  It  is  concludeil 
that  the  passive  state  is  the  result  of  an  equilibrium 
between  iron  and  nitrogen  peroxide  ;  but  omng 
to  the  reversibility  of  ttie  reaction,  N203=N02  + 
NO,  in  aqueous  solution,  it  is  impossible  to  state 
whether  the  actual  passivifying  agent  is  nitrogen 
peroxide,  lutrous  acid,  or  both  these  compounds. 
Iron  is  capable  of  absorbing  nitrogen  peroxide 
from  any  solution  in  winch  the  gas  is  being 
generated,  with  the  residt  that  the  rate  of  reaction 
is  retarded  or  solution  practically  inhibited. 
The  degree  of  inhibition  is  detei-mined  by  the 
concentration  of  nitrogen  peroxide  which  the 
reaction  itself  is  capable  of  maintaining,  this  con- 
centration being  great  in  strong,  but  small  (or 
perhaps  zero)  in  weak  acid.  In  the  determina- 
tions made  wth  acid  of  successively  increasing 
strength,  progressive  passivification  was  found 
to  begin,  and  the  rate  of  reaction  to  decrease 
rapidly,  at  a  concentration  corresponding  to  the 
sp.  gr.  1-260.  According  to  the  authors'  view, 
this  point — termed  the  "  passive  break  " — marks 
the  concentration  at  which  relatively  large  amounts 
of  nitrogen  peroxide  are  developed.  A  much 
greater  degree  of  passivity  is  produced  in  iron  by 
exposure  to  dry  nitrogen  peroxide  gas  than  by 
treatment  with  nitric  acid  ;  and  it  is  corisideretl 
probable  that  the  amount  of  nitrogen  peroxide 
absorbed  by  the  metal  from  even  the  strongest 
nitric  acid  is  relatively  quite  small.  In  no  case 
was  any  indication  obtained  of  the  existence  of  a 
true  gas  Sim  on  the  metal.— W.  E.  F.  P. 

[Iron  and  steel.]  Gas  as  a  case-liardening  agent. 
A.  H.  White  and  H.  T.  Hood.  Michigan  Gas 
Assoc,  Detroit,  U.S.A..  Sept.  24,  1915.  J.  Gas 
Lighting,  1915,  132,  312—315. 

The  general  principles  governing,  and  conditions 
affecting,  the  carburisation  of  steel  \>y  cementa- 
tion are  considered  in  some  detail,  and  the  results 
given  of  tests  made  on  mild,  machine,  and  nickel- 
clu'ome  steels  with  coal  gas  and  coal  gas  con- 
taining 6%  NHj  a.s  carburising  agents.  The 
objection  to  the  use  of  coal  gas — viz.,  that  the 
resulting  case  is  too  hard  and  sharply  defined — 
was  found  to  be  ob\-iated  by  carburising  at  a  high 
temperature,  for  a  comparatively  short  period, 
then  turning  off  the  gas,  and  allowiug  the  metal 
to  '■  soak  "  in  the  furnace  for  a  time  sufficient 
to  produce  (by  diffusion  of  the  surface  carbon 
towards  the  interior  of  the  piece)  the  particular 
t\-pe  of  case  required.  The  use  of  ammonia  was 
found  to  cause  the  formation  of  a  brittle  nitride 
iu  the  case,  and  is  not  recommended. — ^\^  E.  F.  P. 

The    world's    platinum     production.     U.S.     Geol. 
Survey,  1915. 

Notwithstanding  the  lower  price  received  for 
crude  platinmn  in  1914  than  in  1913,  the  production 
of  both  California  and  Oregon  shows  an  increase. 
In  1914  California  produced  463  oz.  of  crude 
platinum,  which  was  about  SO  %  fine  ;  and  Oregon 
produced  107  oz.  of  crude  platinum,  considered 
70%  fine.     The  production  of  gold  ore  carrj-iug 
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platinum  and  palladium  in  101 1  added  to  the 
domestic  proiliutioii  110-.")  o/..  of  platimim  and 
lii8-lli  oz.  of  palladium.  lU'poits  ivcei v od  from 
the  relinei-s  of  platimnn  sand.s,  gold  bullion,  and 
fopper  matte  indirato  that  'M'M  oz.  of  new  refined 
platiQum  was  recovered  l>y  them.  Of  this 
<Hiantity,  o'2'>  oz.  came  from  donie.stic  crude  placer 
platinum,  and  probably  at  least  i.JOO  oz.  in  all 
was  d'jrivcd  from  dome.stic  source.-*.  Tlu^  980 
oz.  imaccoiuited  for  wa-s  obtained  from  foreign 
material  which  is  treated  in  the  Slates  and  not 
It-ported  elsewhere.  Besides  the  refined  platinum 
obtained  from  new  material,  10,098  oz.  of  refined 
platinum  was  derived  from  scraps,  sweepings, 
and  like  material. 

The  world's  output  of  now  platinum,  1911-1914, 
in  troy  ounces,  is  given  approximately  in  the 
following    table  : — 


Country. 

1911. 

1912. 

1913. 

1914. 

300,000 
SU 

470 
12,000 

628 
1,200 

300,000 
30 

778 
12,000 

721 

1,300 
200 

•<J»na<la,  crmle    

Xrw  Soutli  Wales  and  Tas- 
mania, crudo    

50 

1,275 
15,000 

483 

1.100 
200 

30 

1,248 
17,500 

670 

2,905 

• 

United     States,     domestic 
crude    

Vnited  Statos,  refined  from 
I'^reign      and      domestic 
matte  and  bulhon 

Burncu  and   Sumatra  and 

Total   

314,328 

315,029 

268,108 

263,453 

•  No  basis  for  estiraatc. 

Kihts  ;  Rotary for  dexulphurising  and  agglom- 
erating. S.  IC.  Doak.  Bull.  Amer.  Inst.  Min.  Eng., 
.Sept.,  1915.  Eng.  and  .Min.  J.,  1015,  100, 
(iOl— 602. 

ItoTARY  kilns  are  used  for  desulphurising  and 
agglomerating  pyrites  cinder  and  fine  iron  ores 
for  blast-furnace  smelting,  the  sulpli  i-  content 
being  reduced  to  less  than  0-5°o  in  the  roasted 
material  if  the  kiln  is  not  forced  beyond  its  capacity. 
The  feed-end  of  the  kiln  should  not  be  hotter  than 
.a  barely  perceptible  red,  so  a.s  to  complete  the 
roa-sting  before  nodulLsing  begins :  this  occurs 
over  a  len^h  of  15  ft.  near  the  discharge  end, 
where  a  bright  yellow  heat  prevails  and  the  ore 
gets  sufficiently  pasty  to  ball  up.  The  obstacle  to 
continuous  operation  is  the  formation  of  rings  in 
the  hottest  part,  caused  by  the  hardening  of  the 
sintered  ore  against  the  lining  ;  they  have  to  be 
removed  by  cooling  with  water  and  cutting  out 
with  picks  and  bars.  The  fuel  consumption  in 
a  (30  ft.  kiln  averages  12%  of  the  ore  treated,  but 
with  larger  kiln.s  the  fuel  cost  is  lower.  The 
capacity  Ls  1500 — 4500  tons  of  low-sulphur,  or 
730 — 2500  tons  of  high-sulphur  material  per  month, 
according  to  the  length  of  the  kiln  (00 — 100  ft.) ; 
the  output  is  also  dependent  on  the  speed  of 
rotation  and  the  diameter.  The  cost  of  production 
depends  chiefly  on  labour;  two  men  per  shift  are 
sufficient  for  a  well-desigued  plant  producing  up 
to  100  tons  in  24  hours. — Wt  B.  .S. 

Furnaces;     Materials   adapted  for    lining   flerlric 

[smelting] .      O.   Peterson.     .Min.   and  Eng. 

World,    1915,    43,   695. 

Acid  furnaces  may  be  lined  throughout  with  silica 
but  with  basic  furnaces  the  roof  should  be  made  of 
silica  and  the  walls  lined  with  silica,  magnesia,  or 
chrome  brick,  the  material  chosen  being  dependent 
on  the  working  condition-;.  Magnesia  brick,  the 
most  expensive,  has  the  longest  life  ;  chrome 
brick  may  be  used  successfidly  if  an  impiu-ity  of 
chromium  in  the  product  of  "the  furnace  is  not 
•objectionable ;     silica    brick,    the    cheapest   form, 


is  attacked  by  lime  fumes,  and  may  be  melted 
if  the  furnace  becomes  overheated. — B.  N. 

Tellurium  and  lead  ;   The  aUoiisof .  M.  Kimura. 

Mem.  Coll.  Sci.,  Imp.  Uiiiv.,  Kyoto,  1915,  1, 
149—152. 

Tnii  system  tellurium-lead  yields  only  one  coui- 
pound,  I'bTe,  melting  at  901' (".  There  are  no 
solid-  solutions.  The  licjuidus  runs  down  from 
411^  C,  the  melting  point  of  tellurium,  to  an 
eutectic  point  at  24",',  I'b  and  412  ('.  :  up  to  a 
maxinunn  at  01-89%  I'b  (I'bTe)  and  904°  C.  ; 
and  then  down  to  the  melting  point  of  lead,  326"  C. 

— T.  St. 

Antimoni/  and  tellurium;  Melallographic  investiga- 
tion of  the  si/sleni .    Y.  Kimata.    Mem.  Coll. 

Sci.,  Imp.  Univ.,  Kyoto,   1915,   1,  115—118. 

The  melting  point  of  antimony  is  027°  C.  that  of 
tellurium  is  442°  C.  Only  one  compound  exists, 
SbjTca,  the  melting  point  of  which  is  020°  C. 
This  compound  forms  with  antimony  an  eutectic 
melting  at  540°  C.  and  containing  27 — 28%  Te  ; 
and  with  tellurium  an  eutectic  melting  at  420°  C. 
and  containing  a  little  under  90%  Te.  No  solid 
solutions  arc  formed. — T.  St. 

Tellurium  and  selenium;  Melallographic  investiga- 
tion of  the  system .    Y.  Kimata.     JMem.  Coll. 

Sci.,  Imp.  Univ.,  Kyoto,   1915,   1,  119—121. 

Tellurium  and  selenium  form  two  series  of  solid 
solution^.  The  liquidus  passes  from  the  melting 
point  of  tellurium,  441°  C,  on  the  one  hand,  and 
that  of  selenium,  197°  C,  on  the  other,  to  a 
minimum  at  Se  95%  and  130°  C.  ;  at  this  point  the 
crystals  have  the  same  composition  as  the  melt. 
Selenium  and  the  selenium-rich  reguli  have  a 
strong  tendency  to  solidify  to  glassy  masses. — T.St. 

Patents. 

Black  finish  [on  iron].  M.  A.  Atuesta,  Assignor 
to  General  Electric  Co..  .Schenectady,  N.Y. 
U.S.  Pat.  1,157,283,  Oct.  19,  1915.  Date  of  appl., 
Jv.Wi  9,   1915. 

To  produce  a  rust-proof,  black  finish  on  iron 
articles,  the  latter,  previously  sherardised  or  not. 
are  heated  to  a  temperature  below  the  m.pt.  of 
zinc  in  a  mixture  of  charred  bone  dust  and  coal 
tar,  and  then  quenched  in  boiled  hnseed  oil. 

— W.  E.  F.  P. 

Coaling  metal  [e.g.,  iron  or  sleel]  ;    Method  of . 

J.  A.  Hanlon,  Assignor  to  Hanlou-Gregory 
Galvanizing  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
l,150,995,Oct.l9,1915.Date  of  appl., .Sept. 18,1912. 

Met.vl  strips  are  passed  through  a  bath  of  molten 
metal  at  a  speed  of  more  than  50  ft.  per  minute, 
and  then  through  eilged  scrapers  which  apply 
pressure  to  both  sides,  scrape  oft  the  excess  of 
molten  metal  and  dross  before  it  solidifies,  and 
press  the  remaining  coating  into  the  pores  of 
the  strips.— W.  R.  S. 

Boastina  furnace  ;   Mechanicnl  ore .    .1.  Karris, 

Shcfli"eid.     Eng.  Pat.  22,<i88,   Nov.   IS,   1914. 

In'  mechanical  furnaces  in  which  additional 
heat  is  supplied  to  the  last  hearth  or  hearths, 
it  is  desirable  to  avoid  admixture  of  the  roaster 
gases  from  the  upper  hearths  with  the  fire 
gases  from  the  lower  hearths,  and  thLs  is  effected 
))y  working  the  upper  hearths  under  the  natural 
draught  of  the  fumnce  anfl  the  lower  hearths 
under  an  independent  chimney  draught.  The 
openings  leading  from  an  upper  to  a  lower  heartli 
for  the  passage  of  the  ore,  are  connected  with 
an  air- passage,  extending  to  the  atmosphere, 
so  that  air  may  be  drawn  in  on  both  sides  of 
the  hearth  and  the  passage  of  gases  from  one  side 
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of  tlie  hearth  to  the  other  prevented.  The  rabble- 
shaft  canies  a  perforated  disc  extending  over 
each  outlet,  and  a  scraper  wliich  deflects  the  ore 
towards  the  aperture  of  the  disc. — W.  E.  S. 

Lead  hcuiing  pols  and  the  Uke.  W.  Kirkham, 
Sheffield,  and  W.  .'^liepaid.  Ecclesfiekl.  Yorks. 
Eng.  Pat.  23,118,  Nov.  27.  1911. 

Ix  a  furnace  employed  for  reheating  files,  cutlery, 
etc.,  by  means  of  molten  lead,  for  hardening  and 
tempering,  a  deep  iron  pot  or  container  for  the 
lead,  built  into  the  structure  after  the  manner 
of  a  copper,  is  supported  at  the  bottom  on  a  bed 
of  firebrick  disposed  above  the  grate,  and  sur- 
i-ounded  bv  flues  to  ensure  uniform  heating  of 
the  metal.— W.  E.  F.  P. 

Zinc:     Process    of    ftmcltiitg .        S.    Peacock, 

Philadelphia,  Pa.,  Assignor  to  Agricultural 
Research  Corporation.  JSTew  Y'ork.  U.S.  Pat. 
1.154.802,  Sept.  28.  1915.  Date  of  appl.,  Apr.  18, 
1014. 

A  MiXTTHE  of  a  carbide  ■with  several  equivalent 
proportions  of  zinc  oxide  (e.g..  1  of  silicon  carbide 
to  3  of  zinc  oxide)  is  heated  to  effect  a  smelting 
reaction. — F.   SoDX. 

Spelter  ;    Process  for  the  manufacture  of fro>n 

ferruginous  and  admi,red  [lead  and]  sine  blende 
ores.  J.  J.  Fingland,  Kaslo.  British  Columbia. 
U.S.  Pat.  1.157.375,  Oct.  19,  1915.  Bate  of 
appl.,  Sept.  10,  1913. 

A  MIXTURE  of  crude  ore,  roasted  ore,  and  lime 
is  heated  so  as  to  form  litharge,which  is  volatilised. 
Tlie  temperature  is  then  raised  and  maintained 
at  about  1500°  C.  until  a  liquid  zinc  matte  con- 
taining lime  is  produced.  ThLs  is  cooled,  crushed, 
and  heated  together  with  a  reducing  agent  to 
volatiUse  the  zinc.  The  residue  from  the  dis- 
tillation is  freed  from  coke  by  screening  and  from 
iron  by  magnetic  sepaiation.  and  the  remaining 
calcium  sulpiride  is  roasted  to  sulphate  and 
returned  to  the  process. — W.  R.  S. 

Ecfractorij-nwl<il     [tungsten]     u-ires ;      Manufacture 

of  fine .    F.  Blau,  Charlottenburg,  Germany. 

Assignor  to  Cieneral  Electric  Co.  U.S.  Pat. 
l,157,2S8,Oct. 19,1915. Date  of  appl. .Jan.31, 1912. 

To  reduce  further  the  ci-oss-sectional  area  of  fine 
wire  prepared  from  tungsten  which  has  been 
I'endered  fibrous  by  repeated  hot  ^^'o^king,  the' 
wu'e  Ls  subjected  to  successive  stages  of  electro- 
lytic corrosion  in  a  suitable  electrolyte  and  dra\^-n 
after  each  stage. — W.  E.  F.  P. 


Ore    separator ;     Mugnetic- 


A.  F.  .Tobke. 
Wilkinsburg,  Pa.,  Assignor  to  J.  G.  Burns. 
D.  Bingham,  K.  Cramay,  T.  Higgins,  and  H.  P. 
Gazzam.  Pittsburgh,  Pa.  U.S.  Pat.  1.157.543. 
Oct.   19,   1915.     Date  of  appl.,  Feb.  9,   1911. 

The  material  is  fed  on  to  an  inclined  conveyor 
surface  which  throws  it  upwards  intermittently 
against  an  electromagnet  by  means  of  rapid 
pulsations  produced  by"  electro-magnetic 
mechanism. — W.  R.  S. 


Tin;    Electrolytic  refining  of - 


R.  L.  White- 
head, Perth  Ainboy,  N.J.,  Assignor  to  American 
Smelting  and  Refmiua  Co..  Jlaurer.  X.J.  U..S. 
Pat.  1.157.830.  Oct.  26,  1915.  Date  of  appl., 
May  4,  1915. 

Pure  tin  is  deposited  on  the  cathode  from  an 
impure  anode  of  tin  and  lead,  by  passing  a  current 
of  suitable  voltage  and  amperage  through  an 
electrolyte  containing  hydrofluosilicic  acid  and 
sulphuric  acid,  the  latter  being  present  in  amount 
sufficient  to  form  lead  sulphate  from  the  anode 
lead.— B.  N. 


Dct  inning  tin-scrap.  K.  Goldschmidt  and  J.- 
Weber. Essen.  Germany.  Assignors  to  Gold- 
schmidt Detinning  Co..  jersev  Citv,  N.J.  U.S. 
Pat.  1.158.128.  Oct.  26,  191o.  Date  of  appl., 
Aug.  1,  1906. 

See  Fi\  Pat.  368,618  of  1906  ;  this  J.,  1907,  22. 

Ores:    Treatment    of hy    the    e>/anide    process. 

H.  M.  Leslie,  cVlasgow.  U.S.  Pat.  1,158,513, 
Nov.  2,  1915.     Date  of  appl.,  Dec.  30,  1911. 

.See  Eng.  Pat.  27,879  of  1911  ;  this  J.,  1912,  930. 

Metals;  Extraction  of from  their  ores.     H.  3r. 

Leslie.  Glasgow.  "U.g.  Pat.  1.158.514,  Nov.  2, 
1915.     Date  of  appl.,   Dec.   30,   1911. 

See  Eng.  Pat.  28,235  of  1911  ;  this  J.,  1912,  729- 

Alloys  of  light  tnetals  irith  heavier  nteials  ;  Apparatus 

for   the  electrolytic  manufacture  of ,  and  the 

continuous  treatment  of  sueh  alloys  for  obtaining 
final  products.  E.  A.  Ashci'oft.  London.  U.S. 
Pat.  1.159,154,  Nov.  2,  1915.  Date  of  appl.,. 
Mar.   12,   1912. 

See  Eng.  Pat.  1001  of  1912  ;  this  J.,  1913,  199.- 

Proeess  for  obtaining  a  cohering  mass.     U.S.  Pat. 
1,158,363.     See  "IIa. 

Process  of  malcing  cohering  masses  or  briqU'Cttes 
[froin  Haste  sulphite  liquor  and  flue  dust].  U.S.- 
Pats. 1.158.364  to  1.158.366.     See  IIa. 


XL— ELECTRO-CHEMISTRY. 

New  electrolytic  method  of  seicage  disposal.     Olsen.. 
See  XIXb. 

Electrolytic  determination  of  copper  without  platinum 
electrodes.    Cruzmau  and  Ulzui-rum.    See  XXIII.. 

Patents. 

Insulation  ;  Moulded  compositions  for  electrical 

and  the  process  of  making  the  same  [from  Chinese- 
wood  oil].  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Schenec- 
tady. N.Y'.     Eng.  Pat.  24,419,  Dec.  21,  1914. 

Chixa  wood  oil  is  thickened  by  heating,  then 
mixed  witli  a  mineral  filler,  e.g.,  asbestos,  and 
ground  marble,  kneaded,  disintegrated,  moulded, 
and  baked  at  180^ — 220' C.  to  poljTnerise  the 
oil.— B.  N. 

Insulating  tcire  ;  Process  of .     O.  T.  Huugcr- 

ford.  BeUeville.  N.J.     U.S.  Pat.  1,157,694,  Oct^ 
26.  1915.     Date  of  appl.,  Aug.  17,  1907. 

Ax  insulating  compound  is  applied  to  fabric- 
covered  wires  in  a  chamber  under  pressure,  the 
wire  being  diawu  thi-ough  a  die  fi-om  the  chamber 
and  through  the  compound. — B.  N. 

Electric  batteries.     H.  G.  C.  Thofehrn.  Pittsbwgh,- 
Pa.,   U.S.A.     Eng.   Pat.  5395,   Apr.   9,   1915. 

-Vx  insoluble  radioactive  substance,  e.g.,  radium- 
barium  sulphate,  is  mixed  with  the  pa.ste  forming 
the  active  material  of  the  electrode. — B.  N. 

Ozone  generator.     W.  O.  Fieet,  Hacken,sack,  X.J.,- 
Assignor     to     Stevnis     Ozone     Co.     U.S.     Pat. 
l,157,859,Oct.26,1915.  Date  of  appL,Sept.9,1912. 

A  STATIOXARY  electrode,  with  a  spirally-grooved 
surface,  is  surrounded  by  a  removable  tubular 
electrode,  whicli  has  a  portion  of  its  waUs  cut  away 
and  contains  a  substance  adapted  to  absorb 
moistiu'e.  A  dielectric  tube,  siu'rounded  by  a  cap 
provided  with  an  orifice  and  transparent  cover.  i& 
arranged  around  the  inner  electrode,  and  the- 
whole  is  enclosed  in  an  au-tiiilit  box. — B.  N. 


Vol.  XXXIV.,  No.  28.] 


Cl.   Xll.— fats  ;    OILS  ;    WAXES. 


1213 


Eleciric  furtiacr.  S.  Giiggouhoini.  Berlin- Wilmew- 
dorf,  Geiiiiaav.  U.S.  I'nt.  1.157.U01,  Oct.  26, 
1915.     D.-.te  of  appl.,  Fob.  IS,  1911. 

See  Ft.  Pat.  103,233  of  1913  ;  this  J.,  19U,  426. 

Elfciric  furnace.  E.  Stassnnd,  Tui-iu,  Italv.  U.S. 
Pat.  1.157.819.  0.t.  20,  \<d\r>.  Date  of  appl., 
Aug.  24,  1914. 

See  Eng.  Pat.  22,721  of  1913;  thirs  J.,   1914,  S9. 

Method   of  eemciiliny   earbo)t    arlhlm.     U.S.    Pat. 
1,158,171.     .See  Vll. 

Water- purifif big  device.    U.S.  Pat.  1,157.233.    .Sec 
XIXb. 


XU.— FATS;    OILS;    WAXES. 


Rape 


seed;     I'roduclion    and   ntilisatioti    of . 

Bull.  Imp.  Inst.,  1915.  13,  452—400. 

The  cliief  sources  of  supply  of  rape  seed  are  India, 
Kuropean  Russia,  and  China.  In  1912-1913, 
India  exported  4,350.589  cwt.  value  £2,403,453, 
and  in  1913-1914,  4,980.100  cwt.,  value  £2,851.711. 
Hnssia  exported  2,400,640  cwt.  (£1,137,142)  in 
1912,  and  2,075,260  cwt.  (£1,161.979)  in  1913. 
The  exports  of  rape  seed  (including  a  certain 
iiuantjtv  of  mustard  seed)  from  China,  including 
re-exports,  were  9.59.503  cwt.  (£382,000)  in  1912 
and  734,254  cwt.  (£293.395)  in  1913.  The  imports 
of  rape  seed,  rape  oil.  and  rape  seed  cake  into  the 
I'nited  Kingdom  in  19U.  1912,  and  1913  are 
>ihown  in  the  following  tables  : — 


Imports  of  rape  seed  to  United 

Kingdom. 

From 

1911.                        1912. 

1913. 

India  .. 
Russia 
China.. 
Other 

countrirs 

qtre.' 

132,710 

84,483 

12 

14,992 

1 
£       1     <|trs.«  I        £ 
250,045      70,123    166,077 
140,026      90,456  1151.074 
20  !      8,916  1    20,849 
1 
35,285  ;    17,773  :    38,939 

Qtrs.' 

96,497 

116,440 

32,880 

19,743 

£ 

221,231 

194,617 

69,866 

46,011 

Total 

232,199 

431,376  i  187,268     376,939 

)                1 

265,.->60    531,725 

*  I  quarter  of  rape  seed  =  416  to  424  lb.,  according  to  country 
ol  origin. 

Imports  of  rapr-secil  oil  Id  I'niled  Kingdom. 


ftom 

1011. 

1912. 

1913. 

tons. 

£ 

tons.             £ 

tone.            £ 

Cicrmanr 

3,468 

100,509 

1,870      58,139 

1,539      47,707 

Nether- 

lands 

1,890 

58,965 

1,439  '    47,951 

903      29,118 

Belgiani 

1,907 

55,034 

2,743       81,836 

1,«84      55,441 

France 

265 

8,019 

431       13,101 

366      10,770 

Japan 
Other 

185 

5,308 

1,184       33,061 

2,786      75,791 

countries 

693 

18,338 

613  ;    18,138 

121        3,729 

Total 

8,408 

246,193 

8,280 

252,626 

7,599  1  222,556 

Imports  of  rape-seed  cake  to  United  Kingdom. 


From 

1911. 

1912. 

1913. 

Russia 
Other 
countries 

tons.    1        £ 
43,481  :  183,043 

7,610      29,661 

tons.            £ 
14,293      72,554 

,    2.313       13,335 

tons. 
25,839 

3,043 

£ 
139,711 

16,881 

Total 

51,091 

212,704 

16,606  ,    85,889 

28,882  i  156,592 

Rape  seed  can  be  arown  in  the  United  Kingdom 
and  in  vai-ious  parts  of  the  Empire,  and  as  the 
demand  is  fairly  large  and  constant  it  would  be 


well   worth    while   to   attempt   its   cultivation   in 
British  territories  where  at  present  it  is  not  gro«  u 

—A.  S. 

IIUiJC  nuts  tuid  the  sources  of  Borneo  (aUote.    Bull. 
Imp.  Inst.,   1915,   13,  33.5—314. 

;  BoHNEo  tallow  is  derived  chiefly  from  the  seed 
kernels  of  Shorea  stenoplcru,  Burck..  but  the  seeds 

'.   of  a  number  of  other  spci-ies  of  Shorea  as  well  as 

'■   those  of  Isoptera  borneensis,  .SchclT.,  Hopea  usycr<i, 

'  De  Vriese,  and  I'cnlucme  siamcnsis,  Kurz,  all 
belonging  to  the  Dipterocarpueeae,  are  also  used. 

',  l^he  kernels  of  these  species  come  from  Uorueo, 
,)ava,  and  Sumatra,  and  occur  in  conunerce  under 
the  name  of  "  illip6  "  nuts,  the  grades  most  com- 

I  monly  met  with  being  "  large  black  I'ontiauai; 
illipd   nuts,"   and   "  large   I'outianac   or  Sarawak 

;  illip6  nuts  without  guarantee  of  colour,"'  specimens 
of  which  were  identified  at  the  Royal  Botanic 
(Jardens,  Kew,  as  a  species  of  Shorea  near  .S. 
stenoptera.  "  .Siak  illip6  nuts  "  are  smaller  aucL 
yield  a  softer  fat  and  are  derived  from  a  species 
of  Palaquium  (N.O.  Sapolaeeae).  Some  iUipd 
nuts  are  derived  from  species  of  Bassia  growing  in 
India.      (See  also  this  J.,  1898,   101  ;     1909,  612  ; 

'    1914,  147,  902.) 

The  trees  yielding  the  seeds  from  which  Borneo 
tallow  is  derived  only  fruit  at  irregular  intervals 

,  owing  to  variable  climatic  conditions.  The  shells 
are  removed  by  soaking  for  thirty  or  forty  days, 
by  which  process  the  kernels  are  said  to  be 
rendered  loss  lial)le  to  attack  by  insects.     Borneo 

^   tallow  is  prepared  locally  to  some  extent,  but  the 

'    greater   part   of   the   kernels     is   now   shipped   to 

I    Europe.     In  1913,  8277  cwt.  of  illipe  nuts,  value* 

;  at  £5954,  was  shipped  from  Singapore  ;  of  this 
quantity  6326  cwt.  was  consigned  to  Belgium, 
930  cwt.  to  the  United  States,  and  923  cwt..  to 

1  the  United  Kingdom.  These  supplies  were  derived 
largely  from  the  Dutch  East  Indies,  3940  cwt. 
being  imported  to  Singapore  from  the  East  Coast 
of  Sumatra  and  571  cwt.  from  Dutch  Borneo. 
The  following  samples  of  kernels  were  examined. 

'    1.    "Large   Pontianac   nuts."  Moisture    41  ;     fat 

i  60-9"^.  The  fat  was  hard,  and  of  a  greenish-white 
colour.     2.   "  Large   Pontianac    or   .Sarawak   nuts 

I  without  guarantee  of  colour."  Jloisture  4-4  ; 
fat  53-2%;  similar  in  character  to  fat  from 
No.    1.     3.    Isopfera    borneensis.       Moisture     0-0 ; 

I  fat  43-5%;  the  fat  was  greenish,  hard  and  tasteless. 
1.  Palaquium  oblonqifolium.  .Moisture  4-8  ;  fat 
53 "o  ;    the  fat  was  hard  and  of  a  greenish-cream 

.  colour.  The  extracted  fats  gave  the  following 
results: — 


Sp.gr.  at  100° /IS"  C 

Melting  point,  'C 

Acid  value     

S.aponification  value    .... 

Iodine  value?;,      

Insoluble  fatty  acid8%  , . 
Unsaponitiable  matter?^ 
Volatile  acids — 

Soluble  •    

Insoluble  • 

Solidifying  point  of  fatty 

acids  (titer  test)"  C. 


08523 

31°— 32' 

85-0 

194-5 

310 

950 

0-6 

nil 
0-4 

530° 


0-8535 

32° — 33' 

32-0 

194-3 

31-4 

93-8 

0-8 

nil 

0-5 


0-8563 

29° 

8-5 

190-7 

31-8 

93-9 

1-0 


52-4° 


0-8553 

38° 

7-0 

1!I0-1 

35-9 

94-3 

1-0 

0-2 


58° 


•  c.e.N  no  alkali  to  neutralise  acids  from  5  grms.  of  fat. 

Borneo  tallow  is  used  as  an  edible  fat  by  natives  ; 
it  is  used  in  Europe  for  candle-making,  but 
probaVjly  chiefly  as  a  substitute  for  cacao  Inittci- 
which  it  resembles  closelv.  (See  also  this  J., 
1904,1152;    1909,  1146.)— R.  G.  P. 

Madia  saliva  seeds  ;   Oil  of — 
1915,    13,  344—340. 


Bull.  Imp.  Inst., 


Madia   saliva    (N.O.    Composilae)   is   a   native   of 
Chile   and   CaliJEornia,    closely   allied   to   the   sun- 
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flowei-s.  It  has  been  cultivated  in  Algeria,  Asia 
INIiuor,  and  elsewhere  ;  the  plant  ^nthstands  frost 
and  T.delds  6  cwt.  of  seed  per  acre.  Seeds  from 
South  Africa  contained  moLstiu-e  51  ;  oil  36-5%. 
The  oil  was  yellowish-brown  and  of  the  semi-drying 
tvpe  ;  sp.  gr.  at  15^/15' C,  0-925  ;  saponification 
value,  19i-5  ;  iodine  value,  128-9%;  insoluble 
fatty  acids.  95-8  °o;incl"fliiig  OS  %  of  unsaponifiable 
matter.  The  od  would  be  suitable  for  biu-ning 
or  for  soap  making,  and  possibly  for  edible  use. 
The  residual  meal  contained  moisture,  S-11  ; 
crude  proteins.  30-19  (true  proteins,  2i -29%)  ; 
fat.  0-55  :  carbohydrates.  2S-S1  ;  fibre,  20-14  ; 
ash,  6-20%.  Nutrient  ratio  1:1-5;  food  units 
114.  The  meal  was  free  from  alkaloids  and  cyano- 
genetic  glucosides  and  closely  resembled  sunflower 
seed  and  undecorticated  cottonseed  cake  in  com- 
position ;  the  seed  husk  was  very  tough  and  the 
suitability  of  the  meal  for  feeding  purposes  can 
oulv   be  "determined   bv   practical  feeding  trials. 

— K.  G.  P. 

Chinese  icood  oil ;  Determination  of  the  adulteration 

in .     J.  C.  Brier.     J.  Ind.  Eng.  Chem.,  1915, 

7,  933—957. 

The  method  proposed  is  based  on  the  fact  that 
Chinese  wood  oil  shows  anomalous  optical  dispers- 
ion, i.e.,  when  examined  \nth  the  Pulfrich  re- 
fractometer,  the  green  is  on  the  upper  and  the  red 
on  the  lower  side  of  the  spectrum,  N^hereas  in  the 
case  of  all  other  oils  examined,  the  red  is  on  the 
upper  and  the  green  on  the  lower  side.  On 
adding  increasing  quantities  of  linseed  oil  to  pure 
X'hinese  wood  oil  at  25°  C,  there  is  little  effect 
on  the  spectrum  until  more  than  8%  has  been 
added.  From  this  point,  with  increasing  additions, 
the  yellow  and  gi-een  become  more  pronounced 
and  the  line  of  demarcation  between  tliem  sharper, 
and  the  red  diminishes  in  intensity,  and  ultimately 
disappears  when  12  "u  of  linseed  oil  has  been 
added.  The  green  then  gradually  diminishes  in 
intensity  and  with  15°/,  of  linseed  oil  only  a 
yellow  "band  remains.  When  the  amount  of 
iinseed  oil  reaches  15-5 "„,  red  begins  to  appear  on 
the  upper  side  of  the  spectrum  (this  is  termed  the 
"turning  point"),  at  16 — 16-5%  green  begins  to 
appear,  and  with  still  larger  additions  the  normal 
spectrum  is  ultimately  obtained.  Similar  results 
are  obtained  with  other  oils  in  place  of  linseed  oil, 
the  "  turning  point  "  being  observed  ^^ith  from 
14-5  to  17%  of  the  foreign  "oil.  The  effect  varies 
^^•ith  the  temperature.  A  sample  of  the  oil  to  be 
tested  is  examined  with  the  Pulfrich  refractometer 
at  25°  C.  If  the  amount  of  adulterant  be  less 
than  8%  the  inverted  spectrum  characteristic  of 
Chinese  wood  oil  will  be  obtained,  wliilst  if  more 
than  15-5%  of  adulterant  be  present,  the  normal 
spectrum  will  be  observed.  Varying  quantities 
of  linseed  oil  are  now  added  to  portions  of  the 
sample,  and  the  amount  of  adulterant  present  is 
taken  as  the  difference  between  15-5  and  the 
amount  of  linseed  oil  required  to  be  added  to 
attain  the  "  turning  point."  If  the  oil  used  as 
adulterant  can  be  identified  by  a  colour  reaction 
or  other  test,  the  accuracy  of  the  method  can  be 
increased,  as  it  is  then  possible  to  replace  the 
arbitrary  number  15-5  by  the  number  giving  the 
actual  percentage  of  the  oil  in  que.stion  which 
must  be  added  to  Chmcse  ^\ood  oil  to  attain  the 
'•  turning  point."  (See  also  this  J.,  1912,  731, 
782,  997,  1189  ;  1913,  32,  149,  243,  496,  542  ; 
1914,  1017,  1018.)  —A.  S. 

Chaulmoonra  oil.     V.  B.  Power.     Amor.  J.  Pharru., 
1915,  67,493—500. 

The  results  of  the  examination  of  chaulmoogra 
oil  obtained  by  Chattopadhyay  (see  this  J.,  1915, 
1102)  are  enth-ely  at  variance  with  the  results  of 
a  long  series  of  investigations  of  a  genuine  chaul- 
moogra oil  from  well-authenticated  seeds  of  Tarukto- 


genos  Kurzii,  King,  recorded  bv  Power  and  his 
co-workers  (this  J.,  1904,  669  ;  "1905,  741  ;  1907, 
420  ;  Chem.  Soc.  Trans.,  1910,  97,  1285—1289), 
who  found  that  the  genuine  oil  is  a  soft  fat,  m.pt. 
22°  C,  sp.gi'.  0-951  at  25°  C,  and  0-940  at  45°  C.  ; 
>]'i?  =^  -f52-0°  ;  acid  value  23-9  ;  saponif.  value 
213-0  ;  iodine  value  103-2  (these  values  being  also 
substantially  adopted  in  the  B.P.  1914).  The  fat 
consists  to  a  large  extent  of  the  glyceryl  esters  of 
optically  active  acids  of  an  entirely  new  type,  the 
'■  chaulmoogric  acid  series,"  ha\ing  the  general 
formula  CnHan— ,0,  and  possessing  a  cyclic 
structure,  together  with  a  small  amount  of  palmitic 
acid.  Considerable  doubt  exists  not  only  as  to  the 
nature  of  the  material  used  by  Chattopadhyay,  but 
also  on  the  accuracy  of  the  conclusions  clrav\'n 
from  the  chemical  evidence  as  to  the  character  of 
llie  substances  present  and  on  the  existence  as 
chemical  entities  of  the  supposed  salts  of  "  gyno- 
cardic  acid." — T.  C. 

Fats ;  Biochemical  test  for  rancidity   of .     J. 

Vintilesco  and  A.  Popesco.     J.  Pharm.  Chim., 
1915,  12,  318—323. 

Fats  in  becoming  rancid  absorb  oxygen  from  the 
air  and  can  then  take  the  place  of  hydrogen 
peroxide  or  oxidised  oil  of  turpentine  in  the 
peroxydase  test  for  blood.  About  10  grms.  of  the 
oil  or"  fat  (melted  at  about  35°  C.)  is  mixed  ^s-ith 
4  to  3  drops  of  an  aqueous  solution  of  blood  or  of 
3%  hocmoglobin  solution,  10  drops  of  freshly- 
prepared  guaiacum  tincture,  and  about  10  c.c.  of 
water,  and  the  tube  closed  and  vigorously  shaken 
for  a  nunute.  In  the  case  of  sound  fats  no  colora- 
tion is  obtained,  but  with  rancid  fats  the  emulsion 
is  coloured  blue  in  proportion  to  the  degree  of 
oxidation.  The  reaction  is  not  due  to  the  presence 
of  acids,  since  acid  oils  after  neutralisation  and 
washing  \\-ith  water  and  alcohol  give  the  coloration 
with  the  same  intensity  as  before.  In  the  case 
of  slightly  rancid  fats  the  coloration  is  rendered 
more  apparent  In'  shaking  the  mixture  with 
an  equal  volume '  of  95  %  alcohol,  which  dis- 
solves the  oxidation  product.  Fats  exposed  to 
light  and  air  gave  a  distinct  reaction  after  24  to 
IS  hours,  whilst  any  odour  of  rancidity  was  not 
apparent  until  after  4  to  5  days'  exposure,  and 
the  acidity  did  not  alter  until  after  8  to  9  days. 
Itaiicid  fats  heated  for  some  minutes  at  120°  C. 
still  give  the  reaction  with  the  same  intensity,  but 
do  not  react  aft«r  heating  at  200°  C— C.  A.  M. 


.     G.  Bumcke. 

Assoc,    1915,     10, 


Sulphonated  oils;    Analysis  of 
J.    Amer.     Leather    Chem. 
559 — 569. 

ToT.\i.  fatty  matter  must  be  determined  directly 
and  cannot  be  taken  as  the  difference  between 
100 %  and  the  sum  of  moistme,  ash,  and  unsaponifi- 
able matter.  It  is  best  estuuated  by  hydrolysing 
with  dilute  hydi-ochloric  acid  and  suljsequently 
extracting  with  ether.  It  petroleum  spirit  be 
used  oxidised  fatty  acids  are  not  dissolved,  and 
may  be  determined  separately.  150 — 200  c.c. 
of  petroleum  spirit  shoidd  be  used  for  4  grms.  of 
oil,  as  a  strong  solution  of  unoxidised  fatty  acids 
is  a  solvent  for  oxidised  acids.  The  petroleum 
spirit  solution  is  filtered,  and  the  oxidised  fatty 
acids  washed  and  dissolved  in  hot  alcohol.  Total 
sulphuric  acid  is  estimated  in  the  acid  water  and 
wash  water  fi'om  the  previous  determination. 
This  is  heated  before  adding  barium  chloride. 
Sulphuric  acid  in  inorganic  svilphates  is  determined 
by  dissolving  10  c.c.  of  oil  in  20  c.c.  of  concentrated 
bi-ine,  to  which  100  c.c.  of  ether  is  added  ;  after 
shaking,  the  aciueous  layer  is  drawn  oft'  and  the 
ether  shaken  vith  fm-ther  smaller  quantities  of 
brine.  Sidpluuic  acid  as  sulpho-fatty  acids  is 
the  difference  between  these  two  determinations, 
;  and  the  content  of  siUpho-fatty  acids  can  be 
i   calculated    by   a   factor.     Distillation   with   xylol 
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is  recoiumeuded  for  tlio  ilotiiiuiiintioii  of  \vat«r. 
Uu.'iapoiuruible  uiattor  is  lU'toniiiut'd  by  tho 
luethoil  of  .Spitz  ftiul  lU.iiis  (this  J..  iJSOl,  1039), 
using  at  leu.-t  200  c.t-.  of  iictroli'diii  spirit  for 
10  unns.  of  oil.  It  is  often  pivfiTiible  to  use  the 
fot.il  fatty  matter  ratlier  thau  the  oii^'iunl  oil. 
Neutral  oU  is  estimated  by  addiie.:  ;imujouia  and 
ylyeerin  to  an  aqueous  soUitiou  of  the  oil  and 
I'Xtructing  three  times  witli  ether,  using  altogether 
:!00 — 100  c.c.  of  ellier  for  10— 'M  grms.  of  oil. 
The  otlier  extnu-t  is  waslied  lirst  with  water, 
tlien  with  dihite  liydroelilorit;  aeiil,  and  again 
with  water.  Tlie  value  of  a  sulphounted  oil  is 
liest  indicated  by  the  total  fatty  aud  vnisaponifi- 
able  matter  and  the  content  of  water  aud  sulpho- 
fatty  acids.— F.  C.  T. 

Oils  {fixed   and    voUilile)    of    Moiiotlora    mijristica 
("  Otccre  "  seedn).     Sec  XX. 

Sew     direct-reading     viscommclrr.        ^racMichael. 
Sec  XXIIl. 

I'ATENTS. 

Oil  from  seed  ;    Presses  cmpli>i/rtl  in  ihe  e.riraclion 

of .      J.    W.    I'aviie,    .Millwall.      luig.   Pats. 

21,780,  Oct.  30,  1011,  and  Ol;i7,  April  2S,  1915. 

'I'liK  main  ram  of  tlie  press  i.s  annular  in  shape 
aud  a  supplemental  ram  works  in  the  central 
open  space.  The  supplemental  ram  supports 
a  pile  of  pre.ss-plivtes  ready  to  bi'  charged,  and 
when  in  its  lowest  position  its  head  icsts  on  the 
main  ram.  The  crushed  see<l  is  fed  in  regulated 
<iuantity  into  a  pot  which  can  be  moved  laterally 
into  the  press,  and  which  has  a  sliding  bottom. 
As  the  pot  passes  into  the  press  the  sliding  bottom 
is  withdrawn  automatically,  and  the  meal  falls 
through  into  a  moulding  box  resting  on  the  top 
plate  of  the  pile.  As  each  charge  leaves  the 
pot  the  latter  is  withdrawn,  and  the  moulding 
box.  which  is  pivoted  and  counterpoised,  auto- 
matically swings  out  of  the  >vay  leaving  a  charge 
on  the  plate.  The  charged  plate  is  then  raised 
by  the  supplemental  ram  into  the  upper  part  of 
the  press,  where  it  is  retained  by  catches,  in 
position  for  pressing,  the  main  ram  is  moved 
upwards  a  distance  eciual  to  the  thickness  of  a 
press-plate,  tho  supplemental  ram  is  lowered, 
and  the  next  plate  is  charged.  'I'hese  operations 
are  repeated  until  the  whole  pile  of  plates  is 
charged,  whereupon  the  meal  is  ]>i-essed  as  usual. 
The  press-plates  have  slots  at  the  ends,  tlu-ough 
which  pass  vertical  perforated  i)lates  depending 
from  the  head  of  the  press. — {'.  A.  M. 

Catithiscr  [for  hydrogenaiinij  oil«]  mid  process  of 
inuking  same.  C.  Ellis,  .Montdair,  X.J.  U.8. 
)'at.  1,150.008,  Oct.  12,  1015.  Date  of  appl., 
Apr.  3,  1915. 

To  obtain  a  finely-divided  catalvtic  material 
capable  of  hardening  resistant  oils,  finely  divided 
nickel  hydrate,  Ni(t)ll)j,  HjO,  with  or  without  a 
similar  compoimd  of  another  suitable  clement, 
such  as  copper  hydrate,  is  incorporated  with 
an  oily  vehicle,  and  the  mass  is  heated  and  exposed 
to  the  action  of  a  reducing  gas,  such  as  hydrogen, 
the  moisture  formed  by  reduction  being  removed. 

— E.  W.  L. 

Fals  atid  oils  ;  Apparatus  for  Ircalitiif .     P.  G. 

Kaiser  and  B.  E.  Renter.  Chicago,  III.     U.S.  Pat. 

l,15C,905,Oct.lO,1915.Date  of  appi.,Nov.20,I913. 
A  nr:.\TrNG  and  agitating  device  for  the  treatment 
of  fats  and  oils  comprises  a  vertical  pipe  within  a 
tanlj.  which  is  provided  at  the  lower  end  with  a 
number  of  radiating  intake  pipes  and  at  the  upper 
end  with  radiating  discharge  pipes.  Steam  under 
pre.s.sure  is  admitted  to  a  nozzle  Avithiu  the  lower 
end  of  the  pipe  and  is  discharged,  together  with  the 
heated    material,   through    the    upper    discharge 


pipes.  Simultaneous  heating  and  agitation  of  the 
contents  of  the  tank  are  thus  elTectecl.  The  nozzl;^ 
may  consist  of  a  number  of  hollow  inverted 
truncated  cones  which  are  superposed  and  con- 
nected together  bv  means  of  perforated  webs. 

-  C.  A.  M. 

Hydrogenaling  process  ami  apiuirahis  [for  oils]. 
K.  P.  McElroy,  Washington.  U.S.  Pat.  1,157.993, 
Oct.  20,  1915.     iJate  of  appl.,  Mar.  28,  1912. 

FRl«lILY-REnUCEn 

nickel  is  used  as 
catalyst,  and  the  hy- 
(U'ogeii  is  circulated 
)'apidly  in  minute 
bul)l)les  ascending  in 
a  non-vertical  path, 
in  the  apparatus 
.shown,  so  as  to  pro- 
iluce  with  the  mix- 
ture of  oil  and  cata- 
lyst a  gas-liquid 
c-midsion.  The  cu'- 
culation  of  the  hydro- 
g  e  n  is  e  ff  e  c  t  e  d 
independently  of  the 
supply. — F.  W.  A. 


Oil ;  Process  of  dehijdraliiuj .     F.  W.  jNlcNear, 

JNfenlo  Park,  and  P.  15.  Bovvles,  jun..  Reward, 
Cal.  U.S.  Pat.  1,158,2.53,  Oct.  26,  1915.  Date 
of  appl.,  June  2ti,  1915. 

An  emulsion  of  oil  and  water  is  treated  with  an 
alternating  electric  current  of  high  potential  and 
for  a  sufhcient  length  of  time  to  form  a  chain  of 
water  globules  which  will  make  a  short  circuit 
between  the  electrodes.  The  heat  thus  producefl 
will  geneiate  steam,  whereby  the  current  will  be 
prevented  from  passing  through  the  emulsion  in 
tlie  path  of  the  chain  of  water  globules,  but  will 
act  with  increased  force  at  other  points,  forming 
and  breaking  new  chains  in  succession. — C.  A.  M. 

Apparalus  for  puriiying  and  filtering  oils  and  other 
liquids.     Eng.  Pat.  192.     See  I. 

Process  of  treating  hydrocarbon  oils  [to  produce  fatly 
acids  and  esters].     U.S.  Pat.  1,158,205.     See  IIa. 

Moulded  composition  tor  electrical  insulation  [from 
Chinese  icood  oil].   '  Eng.  Pat.  24,419.     Sec  XI. 
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]yood  turpentine  ;  Composition  of .    ]\I.  Adams. 

J.  Ind.  Eng.  ('hem.,  1915,  7,  957 — 900. 

Spbcimkn'.s  of  wood  tiu))entine  were  prepared  from 
the  wood  of  the  single  leaf  nut  pine  (Pinits  mono- 
phylki).  the  JetTrey  pine  {P.  Jeffreyi),  and  the 
Western  yellow  pine  (P.  ponderosa)  by  distilling 
under  diminished  pressure,  and  the  portion  dis- 
tilling below  100' C.  was  examined.  In  all  tliree 
cases  the  constituents  present  in  the  oils  from  the 
eorresponding  oleorcsins  (Schorger,  this  J.,  1912, 
938  ;  1914,  33)  wore  detected  in  the  wood  turpen- 
tines, and  it  is  concluded  that  althovigh  they  may 
differ  somewhat  in  physical  constants  and  per- 
centage composition,  turpentine  oils  from  the 
wood  .and  from  tlu^  oleoresin  are  similar  in  char- 
acter. Tho  wood  turpentine  from  the  single  leaf 
nut  pine,  after  re-distillation  with  steam,  had  sp.gi'. 
0-9702  at  15=('.,  nV  =  1-4771;  [a]ii' =. -|-21-15, 
and  is  almost  identical,  physically  and  dvf^mically, 
with  the  oil  from  tho  oleoresin.  He-distilled 
Jeffrev  pine  wood  tui'pentine  yielded  about  90% 
of   a  'fraction   distilling   at   99°— 100-5°  C,    sp.gr. 
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0G877  at  15°  C  n'-d' =1-3890,  and  consisting  of 
(i-beptane.  Re-distillerl  yellow  pine  wood  tur- 
pentine had  sp.gr.  0-862C  at  15°  C,  nD  =  l-4727, 
L'']d=  — 1315  ;  it  contained  a  greater  proportion 
of  low-boiling  constituents  than  tlie  oil  from  the 
iiieoresin. — A.  S. 

liosiii  from  wood ;  Use  of  ammonium  hydroxide  for 

the  extraction  of .     H.  K.  Benson  and  H.  N. 

Crites.     J.  Ind.  Eng.  Chem.,  1915,  7,  018—920. 

L.^noR.\TORY  experiments  have  shown  that  the 
rosin  can  be  almost  completely  extracted  from 
lesinous  wood  by  heating  it,  in  tlie  form  of  chips, 
for  five  hours  at  70°  C.  with  eight  times  its  weighli 
of  a  5%  solution  of  "ammonium  liydroxide  "  in 
a  pressure  vessel.  The  ammoniacal  liquor  when 
evaporated  leaves  a  black  tarry  reskUie  from 
which  the  rosin    can    be    extracted    by    gasoline. 

—A.  S. 


Ecsiiis  ;   Some  little  Inotcn  ■ 


BuU.  Imp.  Inst., 


1915,   13,  357—375. 

Resinous  latices.  A  number  of  resinous  latices  and 
coagulated  products  from  them  yielded  the 
following  results  (calculated  on  dry  material)  : — 


Elemi  resins.  Caiiariiim  colophania  oleoresiu. 
from  jMaiu'itius  resembled  commercial  elemi  from 
JlanUa  (derived  from  C.  hconieum) ;  it  yielded 
16-6  °o  of  volatile  oil  and  about  75%  of  pale- 
brown  transparent  brittle  resin.  The  volatUe  oil 
had  a  lemon-like  odour,  spec.  gravity  at 
15°/15°C.,  0-859;  [a]D= -^3°  13' ;  refractive- 
index,  1-4:725.  The  resin  contained  moisture,. 
1-8;  ash,  1-7%,  and  had  an  acid  value,  23-4; 
saponification  value,  31-5  ;  it  would  be  of  little 
or  no  value  as  a  varnish  as  its  solutions  readily 
deposit  crystals  resembling  the  amyrin  of  Manila 
elemi.  The  oleo-resin  is  similar  to  but  not 
identical  with  Manila  elemi,  and  would  only  be 
saleable  as  a  substitute  for  ilauOa  elemi,  for  which 
the  demand  is  very  small. — B.  G.  P. 


Bosicellia  serratu  ;    Turpentine  oil  and  'resin  from 
.    Bull.  Imp.  Inst.,  1015,  13,  351—350. 

The  gum-resin  of  Bosicellia  scrrata,  a  tree  growing 
in  the  di-y  zones  of  India,  is  obtained  by  making 
incisions  in  the  stem  and  is  used  locally  in  medicine  ;. 
778  cwt.,  valued  at  £1339,  was  exported  in  1913 — 


Name. 

Origin. 

Caoutchouc. 

Resin. 

Proteins.             Insoluble. 

Ash. 

] .  Euphorlna  Tirucalli     

Xatal  

Mauritius    

Rhodesia     

Canary  Islands 

Transvaal    

Beira   

S.  Rhodesia   ■ . 
Sierra  Leone  . . 
Uganda   . . 

14°3 
15-7 
11-8 
8-1 
12C 
14-8 
24-4 

280 
3-8 
9-5 

% 
75-8 
821 

79-1 
67-5 
77-3 
72-8 
741) 
87-7 

68-2 
89-7 
84-7 

% 
1-3 
1-3 
1-9 
2-5 
2-7 
10-7 
10 
2-2 

10 

8°6 
0-D 
7-2 
21-9 
7-4 

7-8 
5-8 

% 
3-7 

1-5 

s.      "       ;;      ::;::::::::: 

4-'.l 

4.  Euphorbia  sp.  "  Tshizimboti  " 

4-8 
4-0 

1-7 

7.  Diplorhynchus  mossambicen&is 

8.  „                            „      "  gutta 
percha  "  from 

!i.  -•  Rubber  "  from  flg  tree   

iu.  Anthostema  seiwaal^isis    

2-8 
9-9 

All  the  Euphorbia  resins  were  readily  soluble  in 
organic  solvents,  but  would  be  of  no  value  for 
varnish  making  as  the  sohitions  deposit  crystals 
on  standing.  The  resin  of  E.  Tirucalli  behaved 
similarly  to  colophony  on  dry  distillation,  but 
further  investigation  is  necessary  to  ascertain 
if  the  distillates  can  be  utilised  as  substitutes  for 
rosin  oils.  The  coagulated  latex  of  E.  Tirucalli 
is  said  to  be  worth  8d.  per  lb.  for  use  in  rubber 
manufacture  (Agric.  J.  Union  of  S.  Africa,  1013, 
5,  706).  The  Euphorbia  resins  were  transparent, 
brittle,  and  brownish  yellow ;  they  had  a  somewhat 
unpleasant  smell  and  gave  the  following  results : — 


1014,  mostlv  to  Germany  and  Austria-Hungary. 
On  steam  distillation  the  giun-resin  jdelds  resin 
and  volatile  oil.  The  volatUe  oil  contains  dextro- 
pinene  and  limonene  (Kep.  Bd.  Scientific  Advice 
India  1013 — 14,  -p.  17).  A  sample  of  the  volatile 
oil  gave  sp.  gr.  at  15°/15°C.,  0-8446;  o^  = - 
31°  24';  ester  value,  2-6;  acetyl  ester  value, 
36-4;  80%  distUled  between  153°  and  160°  and 
11%  between  160°  and  180°  C.  ;  the  oU  is  very 
simiilar  to  commercial  turpentine  oil  and  would  be 
suitable  for  use  as  a  substitute,  for  which  purpose 
it  should  find  a  ready  market  at  a  price  sonievvhat 
lower    than    that    of    American    turpentine    oil. 


Resin  of  : 

Moisture. 

Ash. 

M.pt. 

Acid  value. 

Saponification  value. 

Euphorhiu 

species  1     

% 
0-40 
0-54 
0-77 

% 
0-04 
0-18 
Oil 

-c. 

61° 
58° 
55° 
57° 

7-9 
7-0 
40 

') 



" 

Tirucalli      

47-0 

" 

"  Tshizimboti  -      

48-2 

The  use  of  E.  canarieitsis  for  the  same  purpose 
is  doubtftd.  The  coagulated  latex  of  Conopharyngia 
rleyans  is  of  the  Almeidina  gum  type  and  worth 
about    3d.    per    lb.  The    coagulated    latex    of 

Diplorrhynchus  mossanibifeiisis  yielded  some  nibber- 
like  substance  of  poor  quality  ;  the  "  gutta 
percha  "  had  none  of  the  properties  of  true  gutta. 
Sample  No.  9  was  po.ssibly  derived  from  Ficiis 
nlilis  but  also  resembled  latex  of  Euphorbia 
Tirucalli. 

The  resins  from  Miinusops  cuneifolia  were  hard, 
white,  and  crystalline  and  almost  insoluble  in 
cold  alcohol  ;  the  coagulated  latex  was  friable  and 
unlikely  to  be  of  technical  use. 


A  sample  of  the  resin  gave  moisture,  0-7%  ;  ash, 
0-5%;  m.pt.  72°  C.  ;  acid  value,  51-5  ;  saponifica- 
t  ion  value,  02  ;  iodine  value,  70  %  ;  sp.  gr.  at 
20°/20°C.,  1-082;  the  re-sin  was  soluble  in  all 
ordnary  organic  solvents.  When  dissolved  in 
turpentine  the  resin  gave  a  fairly  bi-illiant  coat, 
cb-ying  slowly  and  chippmg  ea-sUy.  It  would  not 
compete  with  colophony  as  a  varnish  resin  or  for 
resin  soap  manufacture  ;  and  as  it  does  not  dis- 
solve in  sodiunr  carbonate  solution  it  would  be- 
useless  as  a  paper  size  ;  it  might  be  used  in  sealing 
wax.  On  dry  distillation  the  resin  yielded  dis- 
tillates different  from  those  vielded  by  colophonv. 

— E.  G.  P. 


Vul. XXXIV.. No. 2^.]   Cl.  XIV.— INDIA-RUBBER;  GUTTA-PERCHA.    Cl. XV.— LEATHER ;  BONE, &c.     1217 


P.\Tn:xTs. 

Lai)H}hlach  ;    Siilniitiile  for .    G.  0.    Blardone, 

i'.  W.  Nichol.s,  niul  !•".  Bniguiore,  New  Orleans, 
Lfi.  IT.S.  Tat.  l.l.-)(i.712,  Oct.  12,  lOi.").  Date 
nfiippl.,  Apr.  1,  liU.'i. 

Tin;  hulls  or  cliatT  of  rice  or  other  grain  are  car- 
i>oniseil  ami  thi-  chnrred  pi-oiluct  is  rerluccil  to  a 
fine  powder. — \V.  H.  » '. 

liih  and  prfx^e^n  oi  ,uahii)g  same.  U.  Iloclistctter, 
("indnn.ali,  Ohio.  U.S.' Pat.  l,15,s.i:{l,  Oct.  20, 
1M1.5.     ])at«  of  appl..  Sept.  2.S,   1912. 

An  ink  for  osoillatini:  miiueotrraphs  i.-;  obtained 
by  grinding  with  oil  or  varnish  a  picnunit  made 
on  a  base  which  wi!l  only  retain  a  small  amount 
of  varnish,  and  ih>'n  addini;  a  niixtiu'e  of  a  ves^et- 
able  oil  and  a  mint  r.il  oil  wliicli  will  cause  the  ink 
to  penetrate  the  paprr  without  undue  spreading. 
A  small  f|uantity  of  niaicnesi'im  carbonate  or 
other  flocculent  Milistance  and  of  Turkey  red  ojl 
or  other  sulphonntcd  oil  niav  also  be  added. 

— C.  A.  M. 

ElaMic  produelg  an-l  etibftilules   for  nuiural  laca  ; 

I'rriMiration  oi .  tr.  Nuth.  Alarseillcs,  France. 

i;..S.  Pat.  l.l5!>.2.-.8,  Nov.  2,  1915.  Date  of 
appl.,  Dec.  27.  I'Ul. 

See  Ft.  Pat.  435,or.O  of  1910  :    this  J.,  1911,  399. 

JJanufaclurf  of  colour  ln}:es.    V.S.  Pat.  1,157,52.'5. 
See  IV. 

Slack  finwh  io,t  ln>„].    U.S.  Pal.  1,157,283.   See  X. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 

liiiMiir:     Velocilii   of  sohUion   of   N(pii(h  in 


P.  Bary.  Comptes  rend.,  1015,  161,  589—591. 
From  data  relating  to  the  velocity  of  absorption 
of  v.-vrious  liquid-*  by  rubber,  published  by  Flusin 
(Thesis  for  Doctorate,  Cirenobli'.  1007),  the  author 
concludes  that  for  any  given  liquid  the  weight,  p, 
of  the  li(iuid  (outaiiied  in  unit  weij^ht  of  the 
inibber  {i.e.,  rubber  +  absorbed  liquutj  after 
absorption  has  proceeded  for  t  mins.,  is  given  by 
the  formula  p--~lp,/{A-\-l),  in  which  /),  Ls  the 
value  of  p  corr-^sponding  to  saturatif>n  of  the 
rubber  M'ith  tlie  liquid,  an<l  V  is  a  constant 
depending  upon  the  nature  of  tlie  liquid  and  the 
conditions  of  experiment,  particularly  the  thick- 
ne&5  of  the  rubtn-r  sheet.  The  values  of  pg  for 
some  of  the  liquids  used  by  ]''hisin  were  :  carbon 
bisulphide,  ODlii  ;  chlorotorni,  0010  ;  toluene, 
0-870;  ether,  0-718;  benzene,  0-8(0;  xylene, 
0-849  ;  !it;ht  petroleum  spirit,  0-7(13  ;  oil  of 
turpentine,  0-818  :  benzyl  chloride.  0-841  ;  nitro- 
benzene, 0-839.  It  follows  from  the  formula 
that  the  velocity  of  absorption  in  any  one  experi- 
ment is  proportional  to  (/)« — p)^. — .1.  11.  L. 

Some  lUlle-known  resins.     See  XIII. 

Isoprene front  B-pinene.  Schorgev  and  Sayre.  See  XX.  i 

Patfnts. 

Hifiirocarhotts  of  Ihe  diolefine  qroup,  rartjifchouc,  and 

tnimlrlioKC-lil^e  subsfa nces  ;    Manitfiirhire  of . 

J  I.  ISterii,    .Munich.   Gernianv.      Kng.   Pat.   297, 
Jan.  7,  1915. 

C'.\oi)TCHouc-LiKE  substaiices  or  fiydrocarbons 
suitable  for  preparing;  them  are  obtained  Ity  the 
action  of  fuming  sulphuric  aci<l  on  an  alipliatic 
ketone  or  ketones,  with  or  without  an  aliphatic 
alcohol  or  ether,  or  ethylene  or  its  homologues. 
Ex.amples  :  (1)  500  grms.  of  acetone  (or  its 
homologues,  or  mixtures  of  these)  is  heated  with 
350  grins,  of  fuming  .sulphuric  acid  containing 
18 — 20%  SO,;    the  vol.itile  liquid  products  are 


distilled  off  and  the  residue  neutralised  with  alkali. 
Approximately  350  grms.  of  solid,  caoutchouc- 
like substance  is  obtained.  (2)  3-5  litres  of  the 
fuming  acid  is  added  to  a  mixture  of  acetone 
(2  litres)  and  ethyl  alcohol  (1-5  litres)  or  ethyl 
ether  (1-25  litres),  ai^d  the  temperature  is  kept 
below  80° — 90°  O.  The  volatile  liquid  by-products 
formed  are  distilled  olT,  and  can  be  used  for  obtain- 
ing caoutchouc.  The  acid  liquor  can  bo  poured 
o!T  from  the  solid  ])roduct,  whii-h,  after  boiling 
^^ith  alkali,  represents  about  2  kilos,  of  raw 
caoutchouc.  (3)  9  kilos,  of  the  fuming  acid  is 
added  in  the  course  of  1 }  hour  to  0  kilos,  of  acetone, 
and  the  temperature  is  kept  below  80°— 90°  C. 
The  hot  mixture  is  transferred  to  another  vessel 
and  3  kilos,  of  ethvlene  eas  is  passed  through  it. 
whilst  it  is  kept  "heated  to  100^— 110°  C.  The 
reaction  is  complete  in  2 — 3  hours.  The  volatile 
liquids  are  distilled  off.  and  the  residue  neutralised 
with  alkali.  About  5  kilos,  of  raw  rubber  and 
1-5  kilos,  of  isoprene  are  obtained.  Tlie  isoprene 
boils  at  40°  O.  or  under,  and  can  be  polymerised 
by  the  action  of  sulphuric  acid,  forming  a  caout- 
chouc-like   substance,    insoluble    in    alcohol.     (-1) 

4  kilos,   of   ethylene   gas   (or   its   homologues)   or 

5  kilos,  of  alcohol  vapour  (or  that  of  its  homologues) 
and  (i  kilos,  of  acetone  vapour  (or  that  of  homo- 
logous ketones)  are  passed  through  red-hot  tubes, 
and  the  products  collected  in  fuming  sulphuric 
acid ;  4  kilos,  of  solids  ,and  2  kilos,  of  liquid 
products  are  obtained. — E.  W.  L. 

India-riihher ;     Malcritils    and   articles    mnlainin;/ 

and  the  manalaclurc  thereof,    (i.  W.  Beldam, 

Ealing,    and  A.    U.  B.  Ryall,  Brentford.     Eng. 
Pat.  3402  of  1915,  date  of  appl.,  Ort.  23.  1914. 

Clippings  from  wheel  tjTes  or  other  similar  waste 
produced  prior  to  vulcanisation  are  reduced  tn 
a  homogeneous  mass,  and  then  compressed  and 
^-l^lcanis9d  under  pressure.  The  material  is  suit- 
able for  floor  coverings,  or  for  the  soles  and  heels  of 
I)oots.— C.  A.  31. 

Resilienl  and  walerproof  compositions  [rnbber  S7ih, 

slilates]  ;   Mannfacliirc  oi .   C.  L.  E.  Melsom- 

Biixtou.     Eng.  Pat.  24.108,  Deq.  15,  1914. 

A  COMPOSITION  of  a  resilient  and  waterproof  nature 
is  obtained  by  steeping  gelatin  or  glue  or  both  iu 
skim  milk  or  separated  milk,  then  mixing  with 
glycerin,  applying  heat  to  produce  liquefaction, 
and  finally  adding  potassium  bichromate,  ground 
leather,  and  other  ingredients  such  as  dextrin. 
paraffin  wax,  Venice  turpentine,  linseed  oil  varnish, 
glucose,  and  a  preservative,  with  or  without 
colouring  matter,  the  mixture  being  heated  and 
stirred.— T.  C. 

Elastic  product  and  method  of  producing  the  same 
O.  Nuth.  Assignor  to  L.  Turcat,  Neuilly,  France. 
U.S.  Pat.  1.159.257,  Nov.  2,  1915.  Date  of 
appl.,  Oct.  15,  1909. 

.See  Fr.  Pat.  404,357  of  1908  ;    this  .T.,  1910,  225. 


XV.— LEATHER;   BONE;   HORN;   GLUE. 

Anthrax  spores  in  hides  and  skins  ;    Destruction  of 

by  solutions  of  hi/drochloric  acid  and  connn m 

salt.    E.  Ilailer.      jVrb.  K.aiserl.  Ges.-Amt,  191  t, 
47,  09.    Chem.-Zeit.,  1915,  39,  llep.,  273. 

AxTHKAX-iKFECTED  OX  hides  are  no  more  dilTficult 
to  flisinfect  than  sheep  or  goat  skins.  The  spores 
in  the  coriuin  are  as  readily  destroyed  as  those  in 
tlie  epidermis  and  in  the  tissues  adhering  to  the 
flesh  side,  so  that  deep-seated  spores,  difficult  to 
destroy,  have  not  to  be  considered.  Treatment 
with  1%  or  2%  hydrochloric  acid  containing  \()"'a 
of  common  salt  at  40"  ('.,  or  with  the  2%  acid  at 
20°C.,  is  feasible,  but  after  one  hour's  immersion 
of  the   hides  or  skins,   the   amount  of  free  acid 


1218 


Cl.  XV.— LEATHER;  BONE  ;  HORN;  GLUE. 


[Dec.  15,  1915. 


remaining  b\  the  liquor  shouUl  be  determined 
and  the  amount  of  acid  .absorbed  by  tlie  liide 
substance  replaced  by  the  addition  of  concentrated 
acid.  No  definite  period  of  imn^ersion  applicable 
in  all  cases  can  be  stated. — T.  C. 

Gambicr ;     Oriental    maniifaclurc    of    [ruhe] 


A.  T.  Hough.  Leather  Trades'  Eeview,  Sept.  8, 
1915,  512 — 514.  J.  Anier.  Leather  Cheni.  Assoc, 
1915,  10,  573 — 579. 

The  gambier  plant  lives  aboxit  15  years  but  cannot 
be  worked  until  three  years  old.  Side  branches 
only  are  cut  off  and  are  chopped  into  pieces  about 
5  in.  long  and  Ijoiled  ivith  water  in  a  circular  iron 
pan  about  5  ft.  diam.  and  2  ft.  deep,  with  a 
vertical  wooden  extension  cemented  on  the  edge. 
The  furnace  is  excavated  in  the  earth  underneath 
the  pan  and  built  up  with  clay  and  stone.  The 
gambier  is  extr.icted  thrice,  fresh  water  being  iised 
for  the  second  extraction  only.  .Vn  arrangement 
'if  concentric  rattan  rings  is  suspended  just  beneath 
the  surface  of  the  liquid  to  i^revent  frothing. 
AMien  the  liquid  is  sufficiently  concentrated  the 
material  is  forked  out  and  the  liquor  strained  into 
tubs  of  about  3  galls,  capacity.  To  each  tub  H  lb- 
of  rice  is  added,  which  causes  the  liquor  to  set  to  a 
stiff  paste  by  the  swelling  of  the  starch  gramdes. 
'When  cool  and  pasty  the  gambier  is  poured  into  a 
box  Avith  a  perforated  bottom  covered  with  sacking, 
where  the  material  drains  and  sets  firm,  after 
which  it  is  cut  into  cubes,  which  are  dried  for 
two  days  in  the  sun.  and  for  a  longer  period  on 
the  beams  in  the  roof  of  the  factory. — F.  C.  T. 

Tannin  content  of  Pacific  Coast  conifers.  IT.  K. 
Benson  and  T.  G.  Thompson.  J.  Ind.  Eng. 
Chem.,    1915,    7,   915—916. 

Samplks  of  sawmill  waste  from  Douglas  fir  and 
Western  spruce  were  extracted  and  the  extracts 
analysed  by  the  official  methods  of  the  American 
Leather  Chemists'  Association.  In  the  case  of 
Douglas  fir  the  bark  contained  0-3 l°o'  slabs  5-92%, 
and  sawdust  100%  of  tannin.  Western  spruce 
bark  contained  5-8S°o  and  slabs  3-69"o  o£  tannin. 
The  spruce  extract  was  of  a  clear  lirown  colour, 
and  the  fir  extract  was  reddish  brown  and  produced 
leather  having  a  colour  similar  to  oak-tanned 
leather.  Fir  waste  appears  to  be,  a  suitable  raw 
material  for  the  manufacture  of  tanning  extract  in 
the  United  States.  At  present  over  200,000,000  lb. 
of  extract,  containing  25  °o  of  tannin,  is  made  per 
annum,  mainly  from  chestnut  wood,  and  the  bark 
of  the  Eastern  hemlock  and  chestnut  oak.  Western 
hemlock  bark,  of  which  a  large  supply  is  available, 
and  which  contains  15 — 17%  tannin,  has  also  been 
used  to  some  extent.  Tliree  cords  of  fir  slabs  ^•ill 
yield  as  much  tannin  as  one  cord  of  Western 
hemlock  bark  (11-5  dolls,  per  cord)  at  less  than 
one-half  the  cost  for  raw  material. — A.  S. 

Leather  ;  Changes  in  skins  during  their  conversion 
into  — — .  A.  A.  Schlichte.  J.  Amer.  Leather 
Chem.  Assoc,   1915,   10,  526 — 558. 

Experiments  were  first  carried  out  to  study 
by  the  microscope  the  effect  of  liming  and  tanning 
on  the  skins.  Good  sectioiis  were  obtained  after 
imbedding  in  celloidin  or  after  freezing  ;  other 
methods,  such  as  grinding  or  imbedding  in  paraffin 
wax,  proved  xmsatisfactory.  The  fibre  bundles  of 
hide  are  partially  separated  into  fibrils  by  liming, 
and  in  vegetable  tanning  the  interstices  are  filled 
with  solid  material.  In  chrome-tanned  leather 
these  interstices  are  larger  than  in  soaked  hide 
and  the  fibre  bundles  and  filirils  are  sharply 
defined.  Microscopic  observation  cannot  be  used 
as  a  rriethod  of  tanning  control,  the  differences 
in  sections  from  various  parts  of  the  hide  being 
very  pronounced,  and  the  changes  from  day  to  day 
during  liming  and  tanning  very  small.  Experi- 
ments were  also  made  on  the  changes  in  volume 


and  weight  of  skins  during  liming,  etc.  For  the 
measurement  of  volumes  a  cylinder  closed  by  a 
screw  cover  and  connected  with  a  burette  by  a 
tube  near  the  bottom  was  used.  Liqui<l  dis- 
placed by  a  solid  in  the  cylinder  flows  into  the 
burette  and  is  measured.  The  pelt  was  always 
■niped  with  a  moist  cotton  cloth  lATung  as  dry  as 
possible,  and  was  measured  in  the  liquor  in  which 
it  had  been  lying.  Calfskin  increased  in  weight 
rapidly  during  tlie  fii'st  three  flays  of  liming, 
then  more  slowly  :  unhairing  ami  fleshing  caused 
a  sudden  decrease  which  was  recovered  during 
bating  ;  pickling  and  clrrome  tanning  caused  a 
decrease.  Changes  in  volume  correspond  very 
closely  to  the  changes  in  weight,  so  that  densitv 
varies  only  slightly,  first  decreasing  and  then 
increasing  a  little  during  liming,  decreasing 
slightly  during  liating,  and  increasing  during 
pickling  and  chrome  tanning.  Pieces  from  the 
flank  take  up  much  more  water  during  soaking 
and  liming  than  do  pieces  from  the  butt,  and  after 
tanning  have  a  considerably  greater  voluim? 
relative  to  the  original  volume  of  the  dry,  salted 
pieces.  Flanks  were  painted  with  aluminium  soai> 
to  prevent  excessive  swelling,  but  without  success. 

— F.  C.  T. 

Leather  formation  ;    Theory  of .     W.  Fahrion. 

Collegium,   1915.  332 — 335.     J.  Amer.  Leather 
Chem.  Assoc,  1915,  10,  579 — 580. 

Two  new  tlieories  of  tannage,  the  dehydration^ 
hypothesis  of  .Sommerhoff  (compare  this  J.,  1913, 
1023  ;  1914,  152.  493)  and  the  peptisation  theorv 
of  Moeller  (this  J..  1915,  807),  are  criticLsed. 
Sommerhoff  states  that  tannin  reacts  with  the 
oxygen  in  the  hydration  water  of  hicle  albumin,  and 
phlobaphenes  with  the  hydrogen.  He  adduces  net 
evidence,  and  the  theory  is  untenable  for 
chamoisage.  In  this  case  glycerin  plays  no  part 
and  the  tannage  is  due  to  the  oxidation  of  the 
unsaturated  fatty  acids  of  the  fish  oil,  and  not 
to  their  reduction,  as  Sommerhoff  states.  A 
glyceride  never  tans  and  can  be  extracted  from  the 
hide  by  solvents.  ^loeller  assigns  to  the  inter- 
cellular substance  of  hide  the  same  composition 
as  collagen  and  an  important  role  in  tannage. 
This  substance  is.  however,  a  mucin  and  is  totally 
removed  in  liming.  Moeller's  statement  that  pure 
formaldehyde  will  not  tan  is  contradicted,  and  his 
theory  of  quinone  tannage  is  rejected  as  too 
involved  and  as  necessitating  the  presence  of 
water,  whereas  an  alcoholic  quinone  solution  will 
tan.— F.  C.  T. 

Analysis  of  sulphonated  oils.     Bumcke.     See  XIL 

Xeic     direct-reading     viscosimeter.         MacMichael. 

See  XXIII. 


Patents. 
Tanning  ;    Preparation  of  skins  for  - 


.     S.  W- 
Cook;^  London.    Eng.  Pat.  24,418,  Dec  21,  1914. 

The  skins  are  treated  with  an  enzyme  such  as 
maltase,  diastase,  or  lactase,  together  with 
tryptic  or  lipolytic  enzymes,  separately  or  admixed. 
For  example,  the  skins  are  washed  in  water  and 
then  put  in  a  liquor  made  by  dissolving  10  parts 
of  malt  diastase  and  1  part  of  a  tryptic  enzyme 
in  water  containing  dissolved  ammonium  boiate 
and  warmed  to  95=  F.  (35°  C).  Diastatic  enzymes 
accelerate  the  action  of  trypsin,  the  gases  evolved 
during  fermentation  effect  a  separation  of  the 
fibres  and  thus  assist  the  action  upon  the  inter* 
cellular  albuminoids,  and  lipolytic  enzymes,  if 
present,  emulsify  the  fats  :  the  ammonium  borate- 
facilitates  the  removal  of  adhering  lime. — E.  H.  T. 

Leather;      Tanning    and    icaterproofing .        -T- 

:Moszvnski,  Philadelphia,  Pa.  U.S.  Pat.  1,157,952, 
Oct.  26,  1915.     Date  of  appl.,  July  28,  1913. 

After  depilating  the  hide  is  immersed  successively 
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in  (1)  a  I)atli  (2.">'  bavkoiiu'ter,  sp.  sr.  102."))  oon- 
sistitic;  of  wator  ami  10  lb.  I'acli  ot  cutcli  extract  and 
•  hcstnut  extraci,  (2)  a  bath  of  siilplnirio  acid  of 
:;0^  barkiMuctor  (-^p.  nr.  lO:?).  (:^)  a  bath  similar 
to  the  first  liatli  which  is  increased  10'  l)arkonieter 
(sp.  gr.  0  01)  in  streni;th  liy  the  addition  of  the 
tanuini;  evtracts  at  determined  times,  (l)  a  soda 
ash  bath  testinj;  L'5°  at  TJli"  l\  {.-,2"  C),  (.'))  a  bath 
of  sulplnirie  acid  of  HO"  liarkonieter.  from  which 
bath  it  is  transferred  to  cold  water,  and  dried,  when 
it  is  ready  to  be  made  waterproof. — T.  ('. 

Manufacture  of  coated   f<il)rics   \imilation  leather]. 
Eng.  Pat.  8202.     Hee  V. 


XVI.— SOILS;  FERTILISERS. 

Soil  gases.     J.   W.   Leather.     Mem.   TJept.   Agric. 
India,  C'hem.  Ser.,  litU,  4,  8.5 — 134.. 

TirE  soil  to  ho  analysed  was  extracted  with  a 
boring  cylinder  liennetically  scaled  at  tlie  fop 
directly  after  the  sample  had  been  taken.  The 
lower  end  was  closed  with  a  tiglitly-fittinf);  cap 
immediately  after  its  withdrawal  from  the  soil, 
and  a  capillary  tvdjc  passing  tliroujih  the  cap 
enabled  tlie  pa.seous  contents  to  be  extracted  with 
a  Topler  pump.  .Vfter  removin;4  carljon  dioxide 
and  oxygen  from  the  extracted  gases,  any  hydrogen 
or  hydrocarbon  present  was  determined  by  passing 
over  heated  copper  oxide,  and  ar-jon  was  <leter- 
mined  by  passing  the  gas  repeatedly  over  a  mixture 
ot  lime,  magnesium,  and  sodium.  Determinations 
of  the  oxygen-argon  and  nitrogen-argon  ratios 
indicated  that  tlie  changes  in  the  oxygen  content 
of  the  soil  gases  are  of  most  importance,  and  that 
variations  in  the  nitrogen  content  are  so  small  that 
they  are  practically  negligilde.  The  volume  of 
ad.sorl)ed  ga.s  in  the  I'u.sa  soil  is  very  .small  and 
cannot  exceed  -t  "„  of  the  total  gases.  Experi- 
ments on  Bihar  alluvium  showed  that  the  com- 
bined volumes  of  the  gases  and  the  soil  water  were 
normally  about  50%  of  the  total  volume,  and 
that  during  the  heaviest  rain.s  the  volume  of  gases 
is  not  reduced  by  more  than  one-half  of  the  volume 
in  the  dry  season.  As  the  method  of  extracting 
the  gases  involved  the  inclusion  of  carbon  dioxide 
dissolved  in  the  soil  water,  it  was  nece.ssary  to 
calculate  the  proportions  of  that  gas  originally 
present  in  the  free  and  dissolved  states.  'J'aking 
this  into  consideration  the  average  composition  of 
the  air  in  five  soil  samples  was  :  Nitrogen  plus 
argon  83-24 — 921.5,  oxygen  2-.")(i — 14-77,  and 
carbon  dioxide  105 — oOO*;;,.  The  highest  per- 
centages of  (total)  carbon  dioxide  found  were 
15-79  in  a  green-manured  soil,  and  2114  near  the 
roots  of  an  indigo  crop.  If  the  amount  of  carbon 
dioxide  is  well  below   10%,  and  if  the  soil  is  not 

f)articularly  dry,  nearly  all  of  it  is  in  solution  as 
)icarbonate  ;  a  good  soil  contains  sufficient 
normal  calcium  carbonate  to  fix  all  the  carbon 
dioxide  present.  The  amount  of  oxygen  in  the 
gases  of  fallow  land  is  mucli  less  during  the 
morLsoon  than  in  the  dry  season.  The  quantity 
of  carbon  dioxide  is  greater  in  cropped  land  than 
in  fallow  ;  it  increa.ses  notably  after  the  first 
lieavy  rains  (when  nitrification  is  at  a  maximum), 
and  there  is  just  as  much  at  a  dejith  of  o — (i  ft. 
as  in  the  surfa<,-e  soil,  a  relation  wliich  also  obtains 
for  land  dressed  with  farmyard  manure.  Analyses 
made  to  ascertain  if  any  of  the  niti-ogen  origirially 
present  in  a  green-manure  (san  hemp)  re-appeared 
as  gaseous  nitrogen  in  the  soil,  gave  a  negative 
result,  as  the  very  slight  increases  observed  came 
within  the  limit  of  the  experimental  error  ;  soil 
samples  from  swamp  rice  land,  however,  contained 
such  a  very  large  amount  of  free  nitrogen  that 
some   of   it   must  have   been   derived    from    the 


manure  applied  and  from  the  soil  itself.  The  soil 
gases  in  the  vicinity  ot  the  roots  of  san  hemp, 
maize,  and  indigo,  "were  found  to  contain  free 
hydrogen,  in  small  but  fairly  constant  amount, 
also  a  high  CO.^-conlcnt  and  relatively  little 
oxygen.  Fallow  I'usa  soil  is  norn\ally  rich  in 
nitiate  especially  after  the  first  monsoon  rain,  bul> 
the  amount  of  nitrate  is  diminished  by  a  wheat 
crop.  The  soil  gases  in  fallow  land  wore  examined 
before  and  after  the  period  of  active  nitrification  : 
down  to  1.5-2  cm.  the  oxygen  content  very  slightly 
diminished,  but  the  carbon  dioxide  greatly  in- 
creased dvning  the  time.  Examination  of  the 
gases  in  contact  with  soils  to  which  ammoniuiii 
sulphate  was  added  and  which  were  contained  in 
closed  vessels,  showed  that  when  there  was  but 
very  little  air  above  the  soil  nearly  all  the  oxygen 
disappeared,  and  that  much  carbon  dioxide  and 
very  little  nitrate  were  formed.  Similar  observa- 
tions were  recorded  when  much  air  was  present 
al)Ove  the  soil,  except  that  much  nitrate  was  pro- 
duced ;  the  volume  of  carljon  dioxide  was  very 
much  less  than  that  of  tlie  oxygen  consumed,  and 
much  more  oxygen  disappeared  than  was  necessary 
to  i)roduee  the  total  of  carbon  dioxide  and  nitrate. 
A  study  ot  the  diffusion  of  gases  in  the  soil,  and 
Ijetween  it  and  the  external  air,  leaves  no  doubt 
that  large  quantities  ot  oxygen  disappear.  The 
ditTusion  of  gases  through  soils  down  to  12^15 
in<hes  is  so  thorough  that  the  value  ot  surface 
cultivation  cannot  bo  ascribed  to  any  increased 
aeration  it  promotes  in  the  soil. — E.  H.  T. 

Potassium  and  phosphate  ions  ;   Adsorption  of 

by  soils.     R.  II.  Bogue.     J.  Phys.  Chem.,  1915, 
19,  (305 — 695. 

Four  typical  soils  of  the  Connecticut  Valley,  a 
sandy  soil,  a  fine  sandy  loam,  a  silt  loam,  and  a 
clay  soil,  were  subjected  to  the  leaching  action  of 
water.  Pure  distilled  water  was  made  to  percolate 
tlu'ough  100  grms.  ot  each  soil  at  the  rate  ot  50  c.c. 
per  24  hoiu-s,  and  the  different  fractions  were 
analysed  for  ])otassium  and  phosphate(P04). 
In  each  case  a  high  concentration  ot  potassium 
was  found  in  the  first  few  fractions,  but  after  about 
1^  litres  of  water  had  passed  through  the  concen- 
tration became  nearly  constant,  though  different  for 
each  kind  of  soil.  The  results  for  phosphate  weiv 
si!nilar,  except  that  the  concentration  first  rose 
before  it  began  to  fall  (the  sandy  soil  excepted), 
whereas  the  potassium  ion  concentration  dimin- 
ished regularly  from  the  first.  The  leaching  was 
continued  imiil  4  litres  of  water  had  passed 
through,  the  soils  were  drained,  and  then  extracted 
in  two  series  ^^■ith  solutions  ot  potassium  chloride 
and  monocalcium  phosphate,  each  containing 
200  parts  of  solid  per  million  of  water.  The  con- 
centration of  pota.ssiimi  in  the  percolates  increased 
very  rapidly  at  the  outset  but  to  a  different  extent 
for  "each  soil,  the  clay  soil  showing  the  greatest 
adsorptive  capacity  and  the  sandy  soil  the  least. 
iUter  about  1  litre  of  solution  had  "passed  through, 
the  concentration  became  practically  corustant. 
The  phosphate  ion  was  adsorbed  at  a  much  slower 
rate  than  the  potassium,  and  the  amounts  adsorbed 
were  also  very  different  ;  thxis  the  clay  soil  rapidly 
adsorbed  phosphate  after  5  litres  ot  solution  hafl 
percolated,  but  the  constant,  concentration  of 
potassiiun  was  reached  after  the  passage  of  only 
1  litre  ;  and  the  amount  of  phosphate  adsorbed 
was  much  greater  than  that  of  potassium.  lu 
both  series  the  soils  continued  to  adsorb  very  small 
quantities  long  after  the  ionic  concentration  in  the 
extract  had  become  practically  constant,  and  this 
is  held  to  be  due  to  interaction  between  the  dis- 
solved salt  and  insoluble  soil  constituents.  Aft^r 
thorough  drainage,  the  same  soil  samples  were  again 
leached  with  water,  and  it  was  observed  that  the 
phosphate  was  removed  far  more  slowly  than  the 
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potassium,  that  the  rates  of  removal  were  liigh 
at  first  but  gradually  diminished  till  constant 
values  were  reached,  and  these  constants  were 
nearly  equal  for  both  kinds  of  ions.  Hence  it  is 
probable  that  the  concentrations  of  potassium 
^nd  phosphate  ions  in  the  soil  solutions  would  be 
practically  tlie  same,  and  independent  of  the 
amount  of  adsorbed  ions  originally  contained  in 
the  soils.  Continued  extraction  still  removed 
.small  amounts  of  the  ions  at  an  extremely  slow 
rate,  but  in  all  cases  the  cjuantities  removed  were 
far  less  than  the  soil  had  adsorbed  during  the 
percolation  of  the  salt  solution.  This  indicates 
that.the  elements  adsorbed  diu'ing  percolation  had 
been  rendered  insoluble  and  that  their  reversion 
to  a  solul)le  state  was  extremely  slow.  The 
results  generally  support  the  view  that  the  con- 
<;entration  of  salts  in  the  soil  solution  is  primarily 
determined  by  the  physical  condition  (specific 
adsorptive  capacity)  of  the  soil,  and  not  by  its 
chemical  composition. — E.  H.  T. 


XVIL— SUGARS  ;  STARCHES;  GUMS. 

Iitverl  sugar  ;    Determination  of  ■ 


Table  II. 
Weights  of  copper  reduced,  in  ingrms. 


■  in  presence  oj 
sucrose.  Action  of  [alkaline]  copper  solutions  on 
sucrose.  E.  Saillard.  Comptes  rend.,  1915.  161, 
591—593. 

The  author  investigated  the  influence  of  sucrose 
on  the  apparent  reducing  power  of  invert  sugar 
under  two  sets  of  experimental  conditions  (cp. 
Hiller,  thLs  J.,  1889,  1014;  Pellet,  this  J.,  1914,  35; 
and  for  the  volumetric  method,  Ling  and  Bendle, 
tills  J.,  1908.  582).  In  the  first  series  of  experi- 
ments Bertraud's  solutions  were  used  and  his 
procedure  was  followed  (see  this  J.,  1907,  60) 
except  that  the  liquid  was  heated  in  a  conical 
150  c.c.  flask  for  10  nuns,  in  a  bath  of  boiling 
"water  instead  of  being  boiled  for  3  mins.  The 
weights  of  copper  reduced  by  solutions  containing 
different  amounts  of  sucrose  and  invert  sugar 
are  given  in  Table  I.  In  the  second  series  10  c.c. 
of  copper  sulphate  solution  containing  09-26  grms. 
per  litre  was  mixed  with  10  c.c.  of  a  solution  con- 
taining 346  grms.  of  Rochelle  salt  and  130  grms. 
of  sodium  hydroxide  per  Utre,  and  50  c.c.  of  sugar 
solution,  and  heated  for  22  mins.  in  a  water-liath 
at  62" — 64^0.:  the  precipitate  was  collected 
and  estimated  by  Bertraud's  method.  The  results 
are  given  in  Table  II.  The  tables  show  that  the 
influence  of  sucrose  varies  considerably  according 
to  the  solutions  used  and  the  method  of  procedure. 
In  the  first  series  the  absolute  elTect  of  the  sucrose 
diminishes  as  the  quantity  of  invert-sugar  present 
is  increased,  whilst  in  the  second  "series  the 
reverse  is  the  case.  The  author  suggests  the 
second  method  for  the  determination  of  reducing 
sugars  in  beet  products  after  defecation  with 
normal  lead  acetate  and  removal  of  lead  with 
sodium  carbonate. 


Table  I. 
Weights  of  copper  reduced,  in  tngrms. 


1  nvert  sugar  i 

in  20  c.c.  of 

sugnr 

solution. 

mgrms. 


Sucrose  iH  20  c.c.  of  sugar  solution,  in  grms. : 
0      ;  U-325    0-650  1  0-975  ,     1-30  |     1-95  :    3-25 


10 

20-5 

29-5 

38-5 

45-0 

51-0 

58-5       70-5 

30 

39  1 

660 

73-0 

79-0 

84-5 

91-5     103-0 

50 

94-."> 

100-5 

108-5 

112-0 

116-5 

122-0     132-5 

70 

12S-2 

133-8 

139-0 

143-5 

147-3 

1.52-7     161-2 

90 

160  5 

163-2 

166-2 

170-0 

173-6 

178-5     185-5 

Invert  sugar 

in  50  c.c.  of 

sugar 

solution. 

Sucrose  in  50  c.c.  of  sug,ir  solution,  in  grms. : 

liigrms. 

0 

0-815  j     1-63:     2  44       4-07  j     6-52 

8-15 

S 

14 

15-2 

1 
16-1       16-8      18-1       19-4 

201 

10 

28 

29-6 

30-4       31-2       32-5       34-2 

35-2 

24 

42 

44-0 

44-8       45-6       46-9       49-0 

50-4 

40 

70 

72-3 

73-6       74-4  I     75-9       78-8 

80-8 

56 

98 

101-6 

102-4     103-2  !  105        108-7 

111-2 

tu 

112 

115-9  1  116-8     117-6     119-7     123-7 

1265 

"- 

1-26 

130-3     131-1     132-0     134-4     138-8 

141-8 

—J.  H.  L. 

Biochemisirij  of  marine  alga'.     Kylin.     See  YII. 

Comparative  experiments  on  the  rapidiiy  of  fer- 
mentation and  the  yield  of  alcoliol.  using  tcorts 
prepared  from  refined  sugar  and  raw  {beet} 
sugar.     Foth.     See  XVIII. 


ilacilichael. 


Xcw     direct-reading      viscosi  meter. 
See  XXIII. 

P.\T£XT. 

Starch  ;     Method  of   treating .      C.    A.    Tyler, 

Auburn.  X.Y..  A.ssignor  to  Xational  Chemical 
Co..  Svracuse.  X.Y.  U.S.  Pat.  1,157,738,  Oct.  26, 
1915.    Date  of  appl.,  Aug.  22,  1914. 

Ii.\.rxDRY  starch  is  prepared  by  "  cooking  "  a 
confined  body  of  raw  starch  with  steam  under 
sufficient  pressure  to  break  up  the  mass  of  cooked 
starch  into  fine  particles,  and  the  mass  is  then 
cooled  by  introducing  a  current  of  cold  air  under 
such  a  pressure  as  to  continue  the  agitation  of  the 
mass  of  starch. — J.  F.  B. 


XVUI.— FERMENTATION    INDUSTRIES, 

Fermentation ;     Comparative    experiments    on    the 

rapidity  of and  the  yifM  of  alcohol,   using 

tcorts  prepared  from  refined  sugar  and  raw  (beet) 
sutjar.  Foth.  Z.  Spiritus-Ind.,  1915,  38,  138— 
139.     Z.  augew.  Chem..  1915,  28,  Bef.,  428. 

Worts  prepared  from  refined  sugar,  even  with 
the  addition  of  a  relatively  large  amount  of 
nutrient  substances,  fermented  more  slowly  than 
those  prepared  from  raw  beet  sugar  ;  but  raw  beet 
sugar  worts  (16"o),  without  the  addition  of 
nutrient  substances,  were  not  completely  fer- 
mented at  the  end  of  72  hours,  notwithstanding 
the  presence  of  a  large  amount  of  yeast.  A 
sufficiently  active  fermentation  could  be  induced 
by  addition  of  ammonium  chloride  or  sulphate 
only  when  a  large  quantity  of  yeast  was  used  at 
jiitching.  but  when  the  quantity  was  small  it 
was  necessary  to  add  also  potassium  and  magnesium 
salts  and  soluble  phosphates. — J.  P.  O. 

Bacteria  ;      Fermentative    poicer     of     marine  ■ 


H.  Coupin.   Comptes  rend.,  1915,  161,  597 — 600. 

I'l'RE  cultures  of  43  marine  bacteria,  most  of 
which  were  isolated  from  water  from  oyster  beds, 
were  seeded  into  twelve  tubes  of  agar  containing 
dextrose,  laevulose.  galactose,  sucrose,  maltose, 
lactose,  starch,  glycogen,  inulin,  glycerol,  or 
ma  unit  ol.  The  culture  medium  was  first  tinted 
with  blue  litnuls  and  a  reddenuig  of  this  within 
22  days  was  regarded  as  evidence  of  fermentation. 
The  results  are  tabulated  and  the  method  is 
suggested  as  a  means  of  distinguishing  between 
bacteria.  All  except  three  of  the  organisms  tested 
produced  reddening  in  one  or  more  of  the  tubes. 

—J.  H.  L. 
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h'thyl   alcohol   from    uuud   tcajitf  ;     Mimufaclurc   of 

.       //.   Hydrolysis    of    while    spruce.       III. 

Western  lurch  as  a  raw  nutteriul.  F.  \V.  Kress- 
iiianii.  J.  liul.  Eng.  Chem.,  1915,  7,920—923. 
l''iiBTHKU  exporinients  on  the  lines  described 
pii-viously  (this  J..  1914,  8X0)  have  shown  that 
for  comnxt'i'cial  working  the  most  satisfactory  con- 
ditions for  the  digestion  oi  the  wooil  are  :  pressure, 
7  4  atmospheres;  duration  of  digestion,  20  inins. 
fixjui  time  when  working  pn-ssiire  is  attained; 
ratio  of  water  to  dry  wood,  125  :  100  ;  ratio  of 
aciil  to  dry  wood,  2i  :"  100.  I'nder  these  conditions 
while  spruce  yielded  23<U  "o  of  tot«l  sugar 
(reckoned  on  the  dry  wood)  ;  711%  of  the  total 
sugar  was  fermentable,  the  yieUl  of  alcohol  being 
8-54 "b  of  the  weight  of  dry  wood.  Fermentation 
was  carried  on  for  90  hours  at  30^  ('.  with  a  pure 
cidture  strain  of  Sacch.  rercvisiw  isolated  from  a 
yeast  used  in  a  Hungarian  distillery  for  producing 
alcohol  from  beet  molasses  ;  a  mixture  of 
ammonium  sidphate  and  malt  combs  was  used  as 
nitrogenous  nutriment  for  the  yeast,  which  was 
pi'opagaled  in  molasses  solution  ;  the  yeast 
culture  was  used  in  the  proportion  of  about 
1%  by  volume  of  the  total  mash,  and  the  alcohol 
yield  includes  that  (about  2:i%  of  the  total) 
derived  from  the  molasses  solution  atlded  with  the 
veast.  The  fermentation  eHiciency  ranged  from 
01 -8  to  100%. 

Western  larch  {Larix  occulenUilis)  sawdust  when 
iligcsted  with  125%  of  water  and  1-8%  of  sulphuric 
acifl  at  7-5  atmospheres  for  10  mins.,  yielded 
29-7%  of  sugars,  of  which  37-9°o  was  fermentable, 
the  yield  of  alcohol  being  4-98  °o  of  the  weight 
of  the  dry  wood  ;  under  similar  conditions  wmte 
spruce  yields  22%  of  sugai-s,  of  which  00 — 65%  is 
fermentable.  The  lari-h  wood  contains  a  galactan 
which  yields  about  10 — -12 °o  (ou  the  dry  wood) 
of  galactose,  and  this  a<-counts  for  tlu-  high  yield 
of  total  sugar  and  low  yield  of  alcohol,  the  yield 
of  fermentable  sugar  being  proportional  to  the 
cellulose  content  of  the  wood.  Larch  waste  would 
be  a  suitable  raw  material  f<jr  the  prodiiction  of 
alcohol  if  a  yeast  coidd  be  found  which  would 
ferment  galactose  as  well  as  dextrose  under 
practical  conditions. — A.  S. 

PATE.NT^i. 

Uecr  and  the  like  ;   Process  of  and  apjidrulus  for  use 

in  pasteurisiny .     E.  M.  Lundgren.  Burton- 

on-Trent.  Eng.  Pat.  2745,  Feb.  20,  1915. 
Thk  apparatus  is  for  attachment  to  metal  casks 
or  drums  in  which  beer  Ls  pasteurised.  It  com- 
prises an  expansion  chamber  with  two  outlets 
provided  with  cocks,  one  of  which  can  be  attached 
to  a  supply  of  carbon  dioxide  ;  tlie  other  is 
scif^wed  to  the  side-tube  of  a  T-jjiccc.  When  the 
expansion  chamber  has  been  filled  with  carbon 
dioxide  the  c:ocks  are  closed,  the  lower  end  of  the 
ci-oss-piece  of  the  T  is  attached  to  the  bung-hole 
of  the  cask,  and  the  latter  Ls  fdled  with  i)eer  to  the 
top  of  the  cross-piece  of  the  T,  any  air  in  the  side 
tune  of  the  latter  being  liberated  by  tilting  the 
cask.  A  cork  is  pushed  just  inside  the  open  end 
(jf  the  cross-piece  of  the  T,  which  is  then  closed 
by  a  screw  plug.  The  cock  commuiucating  with 
the  expansion  chamber  is  opened,  and  the  cask 
turned  on  ita  si<li'  and  pasteurised  (and  after- 
wards cooled)  in  this  position,  so  that  t  hi'  carbon 
<lioxide  evolved  remaiiLS  in  the  cask  and  does  not 
nnx  with  that  in  the  expansion  chamber.  When 
t  he  cask  has  cooled,  the  screw  plug  of  t  be  T-piece 
is   removed,   and   the   cork   pushed   dow 


nto  the 
T-piece 


bung-hole   of   the    cask,   after   which   the 
is  disconnected  from  the  cask. — J.  H.  L. 

Yeasl ;     Method   nf  and  apparatus  for   separaliny 

from    beer.     J.     1'.     Hock.     Hove,    .Sussex, 

L.  Venner.  Brighton,  and  L.  Lundt'V  and  Co., 
Ltd..  London.      Eng.  I'at.  3007,  Feb." 25,  1915. 

In    a  lilter  operated   by   suction  or   pressure,  the 


mixturt;  of  yeast  and  beer  is  allowed  to  flow  on  to 
a  tilter-cloth  streU-hed  horiy-onUilly  over  a  lilter- 
pan,  and  the  yea.st  is  removed  by  the  continuous 
passage  over  the  cloth  of  boiizontal  ciU'V(^d  arms 
«hich  scrape  oft  the  compact  yeast  layer  and  push 
it  towards  and  eventiiallv  over  the  flanged  edge 
of  {\u-  lilter.  although  tlie  filter  is  still  floodetl 
with  mole  liquid  material.  'I'ln'  aims  are  mounted 
to  rotate  on  a  central  \erlical  shaft,  and  are  .so 
ciu'ved  as  to  push  the  yeast  towards  the  pei'iphery 
of  the  filter,  or  in  an  alternati\  e  fonn  of  apparatus, 
towards  a  central  hole.  A  second  closed  re- 
ceptacle, below  the  filter-pan.  communicates  alter- 
nately with  the  latter  and  with  the  air,  for  the 
periodical  reieption  of  the  filtered  beer  from  the 
pan  and  its  discharge  from  the  apparatus.  The 
second  receptacle  is  evacuated  by  the  pump 
before  communication  is  opened  with  the  pan,  and 
the  ^•acuum  is  released  before  the  beer  is  dis- 
charged. The  filtered  beer  is  thus  removed  with- 
out passing  through  the  pump,  and  without  any 
fluctuation  of  the  pressure  on  the  filter. — J.  H.  L. 

Mall  mills.  R.  Bobv.  Ltd..  and  V.  H.  (hiftiths, 
Bury  St.  Edmunds.  Eng.  Pat.  5185,  Apr.  0,  1915. 

In  carrving  out  the  grinding  and  husking  process 
of  Eng.  Pat.  23,787  of  1907  (this  .J.,  1908,  825),  the 
crushed  grain  from  the  first  rollers  is  discharged, 
with  or  without  preluninary  sifting,  on  to  a  jigging 
conveyor  which  separates  the  husks  and  delivers 
the  remainder  to  the  second  rollers.  A  rotary  sieve 
may  lie  placed  between  the  first  rollers  and  the 
conveyor,  or  the  conveyor  itself  may  be  con- 
structed as  a  sieve  with  various  sizes  of  mesh. 

—J.  F.  B. 

Alcohol;  Manufacture  of  — from  ainiihicnius 
materials  saccharified  hi/  mall.  A.  J.  Puttier. 
Fr.   Pat.  474,501,  Dec.  2,   1913. 

The  following  methods  of  operatuig  are  claimed  : — 
Whole  grains,  i.e.,  uncrushed  maize,  rice,  etc.,  are 
digested,  in  the  converter  (wliich  may  be  of  iron), 
with  water  at  100^  C.  imder  a  top-pressure  of 
3 — 4  kilos.  (42 — 57  lb.  per  sq.  in.)  of  air  or  carbon 
dioxide.  The  water  is  first  made  neutral  to 
methyl  orange  and  treated  with  0-5 — 1  part  of 
primary  alkaline  phosphate  per  1000  parts  of  grain 
to  prevent  corrosion  of  the  ii'on.  .Vl'ter  1 — IJ 
hoiu-s  the  pressure  is  released  and  the  charge  heated 
until  all  the  gas  is  di'iven  out,  when  the  \'essel  is 
closed  and  superheated  to  a  pressiue  of  '1\ — 2 J 
kilos.  (32 — 39  lb.  per  sq.  in.)  for  1 — IJ  hours  to 
liquefy  the  starch.  As  the  charge  flows  from  the 
converter  it  is  cooled  by  mixing  witli  a  jet  of  water 
or  by  means  of  air.  so  that  no  destruction  of  the 
saccharifying  agent  is  caused  liy  local  overheating. 
An  infusion  of  ground  malt  (corresponding  to 
3 — 5  parts  of  barley  per  100  parts  of  raw  grain) 
is  made  l)elow  30"  O.  without  antiseptics,  or  below 
50'  ('.  with  antiseptics,  and  the  extracted  grains 
are  used  for  the  saccharification  of  the  main  mash, 
the  clear  extract,  being  added  later,  during 
fermentation.  Open  vessels  are  sterilised  by 
filling  them  for  a  suitable  time  with  an  antiseptic 
solution,  and  closed  vessels  and  pipes  by  meatis 
of  steam.  Tlie  surface  of  the  malt  used  for 
saccharification  is  sterilised  by  an  antisepfi<; 
whi<h  does  not  injure  the  diastase.  The  develop- 
ment of  acidity  in  (he  mash  being  minimised  by 
tli'.'se  means,  the  \  inasses  in  a  concentrated  or 
dtied  form,  with  or  without  (lie  spent  grains,  may 
lie  added  to  tlie  following  mash  during  fermenta- 
tion, whereby  all  traces  of  dextrin  and  maltose 
are  fermented  and  the  valuable  constituents  of 
the  vinasses  accumidate. — J.  H.  L. 


XIXa.— FXX)DS. 

Injluciicc  of  the  proloiujed   iiifillridion  of  brine  on 
buildiny  materials.     Camilla.     Hcc  IX. 
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[Dec.  15,  1915. 


Presence  of  hislidine-like  substances  in  the  posterior 

lobe  of  the  pituitary  gland.  ^  ^Colour  reaction  of 

histidinc]     Aldrich.     See  XX. 

Detection  of  hi'ilidine  by  colour  reactions.     Pauly. 

See  XX. 

Patents. 

Foodstuffs  and  extracts  of  animal  organs  ;   Processes 

for  isolating  active  sitbstances  from .     C.  F. 

Boehringer  und  Soehne,  Maimheim-Waldhof, 
Germany.  Eng.  Pat.  3074,  Feb.  25,  1915. 
Under  Int.  Conv.,  Mar.  24,  1914. 
l.\  the  isolation  of  vitamines,  and  of  active  sub- 
stances from  animal  extracts  such  as  thyroid 
extract,  the  phosphotungstic  acid  precipitate  is 
treated  witli  acetone,  which  dissolves  the  greater 
part  of  the  inactive  substances.  The  residue  may 
then  be  worked  up  by  known  methods,  such  as 
treatment  with  normal  lead  acetate. — J.  H.  L. 

Milk  and  milk  products  ;  Method  of  preserving . 

A.  J.  Davis,  New  York.  U.S.  Pat.  1,157,976, 
Oct.  26,  1915.  Date  of  appl.,  Dec.  18,  1911. 
Milk  is  pasteurised  and,  while  hot,  introduced  into 
heated  receptacles  which  are  then  closed,  main- 
tained at  a  pasteurising  temperature  for  some 
length  of  time,  and  cooled. — W.  P.  S. 


Sausages  ;  Casing  for  - 


W.  P.  Cohoe,  Assignor 


fo  The  William  Davies  Co.,  Ltd.,  and  E.  C.  Fox, 
Toronto.  U.S.  Pat.  1,158,400,  Oct.  26,  1915. 
Date  of  appl.,  Dec.  31,  1913. 
Sausage  skins  are  formed  of  cellulose  hydrate 
containing  an  edible  ingredient  which  increases 
the  elasticity  and  waterproof  character  of  the 
material  (see  this  J.,  1914,  947).— W.  P.  S. 

Fruit  juices  ;  Process  of  clarifying  and  concentrating 

.  E.  Monti,  Turin,  Italy.  U.S.Pat.  1,158,261, 

Oct.  26,  1915.     Date  of  appl.,  Sept.  15,  1911. 

See  Fr.  Pat.  431,619  of  1910  ;  this  J.,   1912,  39. 

XIXb.— WATER  PURIFICATION  ;   SANITATION. 

Calcite  ;  Solubility  of in  water  in  contact  with 

the  atmosphere,  and  its  variation  with  the  tem- 
perature. R.  V.  Wells.  J.  Wash.  Acad.  Sci., 
1915,  5,  617—622. 
Distilled  water  or  solutions  of  calcium  bicar- 
bonate were  maintained  at  constant  temperature 
in  presence  of  calcite  and  agitated  for  long  periods 
daily  by  a  current  of  fresh  air  (containing  0-0302 — 
00327"o  CO,)  previou.sly  filtered  through  cotton 
wool  and  washed  with  water.  Equilibrium  was 
attained  in  30 — 50  days.  The  amounts  of  calcium 
carbonate  dissolved  at  different  temperatures  are 
shown  in  a  diagram,  together  \vith  values  obtained 
by  Kendall  (this  J.,  1912,  638)  and  Johnston 
(this  J.,  1915,  1051).  The  solubilities  found  were 
82  parts  CaCO^  per  million  at  1°  C,  59 — 61  at 
21°  C,  and  57  parts  per  million  at  23°  C.  The 
decrease  of  solubility  with  rise  of  temperature 
accounts  for  the  observed  diminution  of  the  lime- 
content  of  the  water  of  the  Mississippi  as  it  flows 
southward.  The  relatively  rapid  formation  of 
marble  from  submerged  coral  is  probably  due  to 
alternate  solution  and  re-deposition  of  calcium 
carbonate  with  fluctuations  of  temperatiu-e  of  the 
water.  In  analysing  natural  waters  a  knowledge 
of  the  temperatures  at  which  the  samples  were 
taken  is  necessary  to  decide  satisfactorily  whether 
the  samples  were  saturated  with  calcium  carbonate 
when  collected. — J.  H.  L. 

Potable  maters  ;  Determination  of  the  specific  electric 

conductiviti/  of .    M.  Fornaini.    Annali  Chim. 

Appl.,  1915,  4,  150—182. 

In  cases  where  it  is  required  to  ascertain  rapidly 


the  content  of  total  solids  in  water,  measiu-ement 
of  the  electric  conductivity  appears  preferable  to 
the  gravimetric  determination,  liut  in  general  the 
one  determination  should  be  regarded  as  supple- 
mentary to  the  other.  From  the  results  of  tests 
with  a  large  number  of  different  waters,  it  was 
found  that  the  best  factor  for  calculating  the 
content  of  total  solids  in  mgrms.  per  litre  from  the 
specific conductivity(irig  x  108)is0-71.  IfKohlrausch's 
factor  (0-75)  be  used,  the  results  are  too  high, 
unless  corrected  by  subtracting  the  number  of 
degrees  (French)  of  hardness  of  the  water,  deter- 
mined by  Clark's  method.  The  results  for  total 
solids  calculated  from  the  conductivity  are  trust- 
worthv  only  when  the  specific  conductivity 
(j;i8  X  iO")  is  "between  200  and  700  ;  samples  which 
give  values  higher  than  700  should  be  diluted 
before  testing. — A.  S. 

Oases  dissolved  in  waters  and  effluents  ;  Determina- 

tion  of .     A.  A.  Swanson  and  G.  A.  Hulett. 

J.  Amer.  Chem.  Soc,  1915,  37,  2490—2500. 
A  METHOD  is  described  tor  the  determination  of 
dissolved  gases,  depending  on  the  law  of  distribution 
of  a  gas  between  the  liquid  and  vapour  phase. 
The  vapour  phase  obtained  by  bringing  the  water 
into  a  vacuum  or  a  neutral  atmosphere  and 
shaking  a  few  minutes  to  establisli  equilibrium,  is 
analysed,  and  the  volume  of  the  dissolved  ^as, 
calculated      with      the      aid     of      the      equation, 

where     x   is    the    volume    of 


.^ap¥^+l) 


dissolved  gas,  a  the  volume  of  the  particular  gas 
actually  removed,  c  the  solubility  coefficient  at 
the  temperature,  t,  at  which  the  phases  were  in 
equilibrium,  and  T  the  absolute  temperature. 
(The  volumes  of  the  liquid  and  gas  pha.ses  are 
assumed  to  be  equal.)  The  apparatus  consists 
essentially  of  two  cyUndi'ical  glass  bulbs  of  one- 
half  and  one  litre  capacity  respectively,  fitted  with 
taps  above  and  below,  so  that  communication  may 
be  established  between  them.  The  larger  bulb  is 
filled  with  the  water  under  examination  and  the 
smaller  with  mercury.  On  opening  the  lower 
connecting  taps  mercury  flows  into  the  larger  bulb 
and  displaces  half  the  water.  The  upper  tap  is 
then  closed  and  by  raising  the  bulb  the  mercury 
flows  out  by  the  lower  tap,  leaving  the  water  in 
a  vacuum.  After  equilibrium  is  established  the 
gas  and  vapour  above  the  water  are  transferred  by 
I  he  upper  connections  to  the  smaller  bulb,  without 
change  of  pressure,  by  opening  the  lower  taps, 
and  then  analysed  in  a  gas  burette  in  the  usual 
j  way.  The  method  has  been  employed  with  good 
i  residts  for  oxygen,  carbon  dioxide,  and  nitrogen, 
i  and  a  modified  method  for  oxygen,  using  a  pure 
I  nitrogen  atmosphere  instead  of  a  vacuum  as  above, 
i  has  also  been  devised.  In  principle  it  is  the  same 
as  that  already  described,  but  the  determination 
of  the  oxygen  in  the  vapour  phase  is  carried  out 
liy  sweeping  the  oxygen-nitrogen  mixture  directly 
into  a  quartz  tube  containing  red  hot  copper. 
The  volume  of  hydrogen  required  to  reduce  the 
copper  oxide  which  is  thus  formed  is  then  deter- 
mined by  passing  a  known  volume  from  a  gas 
burette  over  the  heated  oxide  until  no  further 
decrease  in  volume  is  observed.  The  volume  of 
oxygen  in  the  gaseous  phase  is  half  that  of  the 
absorbed  hydrogen,  and  substitution  in  the  above 
equation  gives  the  volume  of  oxygen  dissolved 
initially  in  the  water. — G.  F.  M. 

Sewage  disposal;    New  electrolytic  method  of . 

J.    C.    Olsen.     ^Ymer.     Inst.    Chem.     JCng.    and 

Amer.  Chem.  Soc,   Joint  Meeting,   Aug.,    1915. 

Met.   and   Chem.   Engineering,    1915,    13,   735 — 

739,   703—797. 
Tnio    method,    in    which    chemical    treatment    is 
combined  with  electrolytic  treatment,  is  in  use  at 
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Kluihurst.  New  York,  treat  in;;  T.lO.ddO  (;alloiis  of 
sewage  diiily.  The  I'Wtrolysi'r  coiLsists  of  a 
horizontal  wooden  box,  23  ft.  loiij;.  witli  a  series 
of  valves  in  tlie  liottoni  for  removing;  sludge.  In 
the  box  is  a  series  of  elements  made  up  of  sets  of 
vertieal  iron  plat<'s.  Hi  by  10  in.  and  j — -ft  in. 
thick,  bolted  toj^ether  with  s))ai-es  of  J — ^j  in. 
between  each  ;  there  are  two  rows  of  plati-s  along 
the  Ijmk,  arran^;ed  In  au  uppi'r  and  a  lower  series, 
eaeh  row  being  eoniposed  of  eleven  sets,  with  fifty 
plates  in  ea<h  set.  The  method  of  connecting  the 
sets  electrically  may  be  varied.  The  electricity 
required  is  obtained  fron\  a  dire<t  current  generator 
of  .">  k.w.  capacity,  giving  a  current  of  40  anip.s. 
and  12.">  volts.  In  the  spaies  between  the  plat«s, 
paddles  are  mounted  on  shafts  passing  tlirough 
holes  in  the  plates  and  supported  on  bearings  in 
the  sides  of  the  tank.  The  sewage  is  screened, 
treated  with  milk  of  lime,  and  pumped  thi-ough  the 
tank.  The  time  of  pas.sage  through  the  tank  is 
about  1  min..  and  the  quantity  of  electricity 
applied  is  ilti  coulombs  per  gallon.  After  leaving 
the  elect i-olyser.  the  sewage  is  given  I  hours' 
sedimentation  in  two  settling  tanks,  and  then 
pas.ses  to  the  discharge  l>ip<".  The  sludge  produced 
in  the  tanks  is  filter-pressed.  The  total  cost  of 
the  treatment  in  the  electrolyser  is  about  10  dollars 
per  million  gallons.  In  noruial  work,  using  about 
K  grain.s  of  lime  per  gallon,  the  elTect  of  passing 
sewage  through  the  electrolyser  was  to  reduce  the 
tui'bidity  from  41  parts  per  million  gallons  to 
27  parts  and  after  sedimentation  to  7  parts,  and 
the  organic  nitrogen  from  13  to  0  parts  in  the 
electroly.ser  and  to  5  parts  after  sedimentation ; 
whilst  the  nitrates  increased  from  a  trace  to  2-2 
parts  after  electrolysis  and  to  3-8  parts  after 
sedimentation,  and  the  dissolved  oxygen  increased 
from  1-ti  to  2-9  parts  aft«r  electrolysis  and  to 
3-9  parts  after  sedimentation.  Without  lime,  very 
little  purification  resulted  as  shown  by  bacterial 
numbers,  clarification,  and  flocculation.  With  a 
large  excess  of  lime,  the  average  purification  was 
greatly  exceeded.  With  lime  alone  without 
electrolysis,  flocculation  and  preci)5itation  were 
low  and  there  was  little  decrease  in  tht;  organic 
nitrogen.  The  stability  of  the  effluent  from  the 
electrolytic  process  was  shown  l)y  the  decrease  in 
the  number  of  bacteria  on  keeping  for  a  day  or  so, 
whereas  after  treatment  with  lime  alone  the 
number  rapidly  increased.  No  cliU>rine  or  hypo- 
chlorite was  produced  during  electrolysis,  and 
treatment  of  the  sewage  with  lime  and  bleaching 
powder  showed  that  chlorine  did  not  act  on  the 
organic  matter  to  such  an  extent  as  the  oxygen 
produced  during  electrolysis.  The  sludge  pro- 
duced during  the  process  remained  stable  for  more 
than  4  days  when  pressed.  The  chief  advantages 
of  the  method  are  that  an  effluent  of  a  high  degree 
of  purity  is  produced,  and  may  be  discharged  into 
a  river  without  causing  a  nuisance  ;  that  no 
odour  is  produced  ;  that  the  amount  of  space 
required  for  the  plant  is  sm.all  ;  and  that  the 
initial  cost  is  low. — J.  II.  J. 

Patents. 
Water;    Process  for  sofleiihif/  iind  treating so 

as  lo  prevent  the  formation   of  boiler  scale.     H. 

Heller,  Cologne,   Germanv.     Eng.  Pat.  22,361, 

Nov.  11,  1914. 
The  feed  water  is  treated  with  disodiimi  phos- 
phate, the  precipitate  formed  is  allowed  to  settle. 
and  the  dear  water  is  treated  «ith  a  quantity  of 
vegetable  extract,  e.tj..  tannin.  About  30  grms. 
of  the  sodiimi  phosphate  and  0-3  grm.  of  vegetable 
extra<-t  are  required  for  each  degree  ((ierman)  of 
hardness  per  cubic  metre  of  water. — W.  P.  8. 

Water  and  other  liquids  ;    Ap)iarutus  for  sterilisinq 

.     E.  L.  Joseph.  London.      Eng.  Pat.  8H12, 

.Tune   1.5.   1915. 

The    water   or   other   liquid   is   led    into   a   small 


chamber  the  top  of  which  is  closed  by  an  expan- 
sible diaphragm  which  is  raised  by  tlu;  pressure  of 
the  water,  and  when  raised  op(>rates  a  switch  and 
closes  an  electric  circuit  to  which  a  coil  and  an 
ozouiser  are  connected.  The  water  leaves  the 
bottom  of  the  pressure  chamber  by  a  long  dis- 
charge tube.  The  air  admitted  to  the  ozoniser  is 
first  dried  by  p.assing  over  calcium  cblorid'e.  and 
after  passing  through  the  ozoniser  is  ilrawn  by  an 
injector  into  tlie  discharge  tube,  where  it^  is  inti- 
mately mixed  with  the  water  flowing  from  the 
pressure  chamber.  A  valve  is  provided  between 
the  tap  on  the  water-inlet  pipe  and  the  pressure 
chamber  for  regulating  the  pressure  of  the  water 
entering  the  chamber.  The  apparatiLs  is  suited  for 
discontinuous  domestic  use. — .f.  II.  .1. 

Water  purifying  devwe.  L.  C.  Lashmet,  Jackson- 
ville, 111.  U..S.  Pat.  1.157.2.S3.  Oct.  19.  1915. 
Date  of  appl..  Nov.  14,  1914. 

The  device  coiLsists  of  a  tank  of  non-conducting 
material,  within  which  is  a  horizontal  shaft 
carrying  vertical  plates  passing  between  other 
plates,  alternately  fixed  to  the  bottom  of  the 
tank  and  suspended  slightly  above  it  ;  bars 
along  the  top  and  bottom  connect  the  latter 
set  of  plates  together.  The  two  sets  of  plates  are 
connected  to  ji  source  of  electric  current.  The 
inlet  pipe  carries  a  nozzle,  by  passing  through 
which  the  water  to  be  treated  is  forced  against  a 
water  wheel  fixed  on  the  shaft,  causing  it  to  rotate. 

—J.  H.  J. 

Water    filtration  ;     Art    of  ■ 


W.  M.  Jewell, 
Assignor  to  Jewell  Engineering  Co.,  Chicago. 
U.S.  Pat.  1,158.22.5,  Oct.  26,  1915.  Date  of 
appl.,  Nov.  6,  1912. 

Water  is  treated  with  chemicals  in  order  to  pre- 
cipitate the  soluble  salts  capable  of  forming 
boiler  scale,  the  precipitate  is  allowed  to  settle, 
and  the  water  is  filtered.  Before  the  water  is 
passed  on  to  the  filter  a  coagulant  is  .added  to 
prevent  any  precipitate  remaining  suspended 
in  the  water  from  adhering  to  the  particles  forming 
the  filter  bed.— W.  P.  S. 

Filter  [for  icater].  W.  M.  .Tewell,  Assignor  to 
Jewell  Engineering  Co.,  Chicago.  U.S.  Pat. 
l,158,226,Oct.26,1915.  Date  of  appl., Mayl5,1913. 

In  a  chamber  containing  a  filter  bed  and  a  reservoir 
for  the  filtered  water,  the  pipe  conducting  the 
water  from  the  filter  to  the  reservoir  Ls  provided 
with  jneans  by  which  a  current  of  wash  water 
may  be  passed  through  the  filter  bed  in  the 
opposite  direction  to  the  normal  flow  of  the 
water.  The  wash  water  leaves  the  chamber  liy 
an  overflow,  and  a  device  is  provided  for  cutting 
cjft  the  supply  of  water  to  be  filtered  when  the  level 
of  the  water  in  the  chamber  rises  to  a  pre- 
determined point  below  the  overflow. — W.  P.  .S. 

Sterilisation  of  fluids  by  ultra-violet  rays  ;  Apparatus 

for .     Al.  von  Recklinghausen,  Assignor  to 

The   R.U.V.   Co.,   Inc..   New  York.     U.S.    Pat. 
1.15t5,947,Oct.l9,1915.  Dateof  appl.,Mar.l4,1914. 

Sterilisation  is  eflected  in  a  receptacle  which  has 
nari'ow  inlet  and  outlet  compartments  adjoitiing 
each  other  and  situated  along  a  portion  of  the 
centre  of  the  receptacle.  A  baffle-plate  di\'ides 
the  remainder  of  the  receptacle  into  two  com- 
partments. An  ultra-violet  lamp  is  placed  over  the 
inlet  and  outlet  compartments.  The  water  flows 
in  a  thin  film  over  the  edge  of  tlie  inlet  comjiart- 
ment,  under  the  baffle-plate  in  the  main  receptacle 
and  in  a  thin  film  over  the  edge  of  the  outlet 
compartment. — J.  H.  .1. 

Sterilising  apparatus.  Af.  von  Recklinghausen, 
New  Y'ork.  U.S.  Pat.  1.156,948,  Oct.  10,  1915. 
Date  of  appl.,  Jan.  18,  1915. 

A    CHANNEL   is    formed   of   plate   sections    bf)|ted 


1224  Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS,     [nee  13, 1915. 


togetlier.  the  Ijottom  being  of  ridge  aud  hirrow 
shape  and  the  top  being  closed  with  a  flat  plate. 
Small  chambers  containing  ultra-violet  lamps  are 
placed  in  the  contracted  portions  of  the  channel, 
the  walls  of  the  cliambers  being  transparent  to 
ultra-violet   rays. — J.  H.  J. 

Insecticide.     R.  E.  Watson.  Alva,  Fla.     U.S.  Pat. 
1,1,56,954,  Oct.  19. 1915.  Dateofappl..  July  3,1913. 

The  insecticide  consists  of  a  mixture  of  copper 
aceto-arsenate.  lead  arsenate,  and  slaked  lime  in 
powdered  form.  The  powder  dissolves  in  water, 
with  the  formation  of  calcium  acetate,  copper 
.arsenate,  and  copper-lead  arsenate. — .T.  H.  J. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  OILS. 

Veratrinc  and  some  oi  its  derivatives.  G.  B.  Frank- 
fort or  and  W.  Kritchevskv.  J.  Amer.  Chem.  See. 
1915.  37,  2.567—2569. 
Veratktne  (cevadine)  and  ccvine  form  molecular 
compounds  with  chloral  and  bromal.  the  com- 
position of  which  depends  to  some  extent  on  the 
relative  amount  of  the  alkaloid  used.  The  chloro- 
compounds  are  precipitated  from  a  solution  of  the 
alkaloid  in  carbon  bisulphide  on  addition  of  the 
halogen-aldehvde  as  white  amorphous  substances 
which  are  resolved  entirely  into  their  components 
on  heating  to  130° — 140"  C.  in  an  air-oven.  They 
are  insoluble  in  ether.  The  bromo-compounds  are 
yellow.  Similar  compounds,  insoluble  in  ether,  are 
produced  in  mauv  other  cases  when  chloral  is  added 
to  a  solution  of  "an  alkaloid  in  carbon  bisulphide, 
and  their  formation  is  suggested  as  a  general 
alkaloidal  reaction. — G.  F.  M. 

Eucalyptus  oil  industry  of  California.  P.  W. 
Tompkins.  J.  Ind.Eng.  Chem..  1915.  7,  995—997. 
Neither  Australian  nor  Californian  Eucalyptus 
(llobulus  oil.  in  the  raw  state,  or  re-distilled  with 
steam,  as  in  Australian  practice,  is  soluble  in 
3  vols,  of  70%  alcohol,  as  required  by  the  U.S. 
Pharmacopoeia,  but  they  can  be  made  so  by 
fractional  distillation,  with  a  loss  of  about  15% 
of  the  original  volume  in  the  case  of  the  Cali- 
fornian oil  ;  the  quaUty  is  further  improved  by  the 
use  of  caustic  soda.  According  to  R.  T.  Baker, 
very  little  E.  globulus  oil  is  now  distilled  in  Aus- 
tralia, this  species  having  been  displaced  by  others 
yielding  more  oil  \vith  a  much  higher  content  of 
cineol.  The  oil  of  E.  polybractea,  in  particular, 
is  largelv  exported  and  probably  is  frequently  sold 
as  E.  qlobulus  oil.  It  is  pointed  out  that  the 
limit  of  70%  of  cineol  proposed  for  the  coming 
edition  of  the  U.S.P.  will  entail  a  refining  loss 
in  the  case  of  Californian  oils  of  at  least  30%  of 
the  original  oil  if  the  phosphoric  acid  method  of 
determination  be  adopted,  and  15%  if  the 
resorcinol  method  be  used.  Californian  oils  can 
only  be  placed  on  an  equal  basis  with  Australian 
oils'  by  fixing  the  minimum  cineol  content  at 
50%  by  the  phosphoric  acid  method  or  60  "o  by 
the  resorcinol  method,  and  the  solubility  in  70% 
.alcohol  at  1  in  18  vols.  By-product  oils  from 
refining  could  be  used  in  the  concentration  of 
sulphide  ores  by  flotation,  as  is  extensively  done 
in  Australia. — A.  S. 

Distilled   berqamot   oil.     I'erf.    and   Ess.    Od   Rec, 

1915.  6,  333. 
A  s\jrPLE  of  distaied  bergamot  oil  from  Reggio 
had  the  following  characters  : — Sp.gr.,  0-870  ; 
np^+.^o;  esters.  4-6%;  total  alcohols.  37-4%; 
non-volatile  residue.  0-2%.  The  low  percentage 
of  esters  and  the  odour  indicate  that  the  greater 
part  of  the  linalvl  esters  has  been  decomposed. 
The  odour  of  the  "oU  resembles  more  nearly  Unaloe 


oil  than  bergamot  oil.  and  the  oil  should  prove 
useful  as  a  basis  of  lily-of-the-valley  odours, 
especially  in  soap  manufacture. 

Monodora   myristica    ("  Otcere  "   seed)  :   Oils   {fixed 

and   volatile)    of- .     Bull.    Imp.    Inst..    1915. 

13,  .",46—3.50. 

Two  samples  of  seeds  of  Monodora  myri-ftica  from 
West  Africa  yielded  2-2  and  5-9 "„  of  volatile  oil 
with  a  pleasant  lemon-like  odour,  sp.gr.  at 
15%'lo°C..  0-849 — 0-859:  optical  rotation  in  100 
mm.  tube  at  20°  C,  — 44-7°  to  —57-8°;  acid 
value,  1-2 — 1-4  :  ester  value.  1-9 — 6-4,  acetyl 
ester  value.  33.5 — 52-9  :  the  two  samples  of  oil 
were  soluble  in  4-5  and  6  or  more  volumes  of  90  "„ 
alcohol  respectively.  The  volatile  oil  consisted 
largely  of  terpenes,  but  as  the  odour  was  neither 
distinctive  nor  very  permanent,  it  would  not  be 
worth  more  than  Is.  to  Is.  6d.  per  lb.  The  seeds 
also  contained  about  35*^0  of  dark  lirown  fixed 
oil.  sp.gr.  at  15°/15°C.  0-91S  ;  saponification 
value.  180-0—186-7  :  iodine  value.  110-t> — 118-4  o,,: 
insoluble  fatty  acids.  92-8°o  ;  unsaponifiable 
matter.  1-6%.  The  residual  meal  contained  a 
large  amount  of  fibre  and  would  probably  be  un- 
suitable for  feeding  purposes.  Although  the  seeds 
could  probably  be  obtained  in  quantity  it  seems 
unlikelv  that  thev  coidd  be  utilised  commer- 
cially.—R.  G.  P. 

Xatural  and  synthetic  camphor  ;  Distinction  between 

.     P.    Bohrisch.     Pharm.    Zentralh..    19U. 

55,   1003.     Chem.-Zeit..    1915.   39,  Rep.,   259. 

When  Olgrm.  of  powdered  natural  camphor  is 
treated  with  10  drops  of  a  cold  mixture  of  equal 
parts  of  vanillin-hydrocliloric  acid  and  concen- 
trated sidphiu-ic  acid  on  a  watch  glass,  which  is 
covered  to  prevent  loss  of  hydrochloric  acid,  the 
mixtiu-e  becomes  rose-coloured  after  half  an  hour, 
pure  green  after  two  hours,  and  deep  indigo-blue 
after  five  hours  ;  the  blue  colour  remains  un- 
altered even  after  24  hours.  S>Tithetic  camphor 
treated  similarly  gives  a  yellow  coloration  at  first, 
then  becomes  colourless  and  turbid. — T.  C. 

Isoprene  from  ff-pinene.     A.  W.  Schorger  and  R. 
Sayre.     J.  Ind.  Eng.  Chem.,  1915.  7,  924—926. 

Experiments  with  a  modified  form  of  Harries' 
isoprene  lamp  (this  J..  1911,  1074)  and  also  with 
a  heated  tube  containing  pumice  impregnated 
with  platinum  black,  showed  that  turpentine  and 
(S-pinene  yield  about  the  same  amount  of  isoprene. 
viz.,  approximatelv  10%  (compare  Fr.  Pat. 
438,789  ;  this  J..  1912,  604).  It  is  suggested  that 
the  pinene  is  partially  converted  into  dipentene. 
which  has  been  shown  to  give  high  yields  of 
isoprene  (Harries,  loe.  cit.  ;  Staudinger  and  Klever. 
1911,  1023).— A.  S. 


Civet ;  Study  of- 


.    E.  Sack.    Chem.-Zeit..  1915. 
39,  538. 


ScHrmiEL  nnd  Co.  have  inferred  that  the  musk- 
aroma  of  civet  is  due  to  the  ketone,  muskone, 
isolated  by  Walbaum  from  musk,  but  the  author 
has  prepared  and  characterised  a  specific  civet- 
ketone,  zibethoue  (Ger.  Pat.  279,313  ;  this  J.. 
1915,  636),  which  is  not  identical  with  muskone. 
The  process  for  the  isolation  of  mxiskone  from 
musk,  viz.,  distillation  with  steam  and  fractionation 
of  the  volatile  oil.  does  not  yield  satisfactory  residts 
with  civet,  the  distillate  consisting  merely  of 
scatole  and  other  malodorous  products.  The 
following  process  may  be  used  : — The  civet  is 
boUed  for  several  hours  with  strong  alcoholic 
potash  ;  the  alcohol  is  distilled  ofT,  the  residue 
treated  with  water  and  exhausted  with  ether. 
The  residue  from  the  ethereal  extract  is  distilled 
with  steam  until  all  tlie  scatole  is  driven  off  ;  it 
is  again  shaken  with  ether  and  the  oil  remaining 
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aft*r  dUtiUin^  o(T  tlic  other  is  treated  with  a  little 
nleohul.  Tlie  alrohol  is  distilled  from  the  (iltered 
sohition  h)  viiriio.  leaviiiR  a  yellow  to  lirownish- 
hlark  syrup  ainoiintinK  to  10^ — l.'i",,  of  the  civet 
and  possessing  a  pleasant  musk-like  odour, 
together  with  the  animal  aroma  eharacteristic  of 
rivet.  The  pure  ketone  may  he  prepared  by  de- 
eonipositioii  of  the  crystailised  semiiarhazone. 
The  author  vjives  a  comparative  sinnmary  of  the 
])roperties  of  muskom»,  0,.Hs,O,  and  zibethone, 
•'it'ImO,  and  their  charact<>ristic  derivative-^ 
(semicarbazoues  and  oximes).  /ibethonoxime 
crystallises  in  white  needles,  m.pt.  92   ('. — J.  F.  B. 

llislidiiie-likc  »iihsta»ri's  in  the  posterior  lobe  of  the 

jiitHitary   i/land  ;     Presence  of .    [Colour  re- 

itrtioii   of  histidiiie.]     T.   B.   Aldrich.     .T.   Amer. 
('hem.  Soc..   1915.  37,  20;<— 208. 

Histidinf:  and  tyrosine  in  sodium  carbonate  solu- 
tion give  a  marked  red  coloration  with  a  solution  of 
diazobenzenesulphonic  acid  in  dilutions  of 
1  :  100.00(1,  the  reaction  being  also  piveu  by  these 
compounds  even  when  combmed  in  the  protein 
molecule  (Paiily,  Z.  physiol.  ('hem..  1800,  22,  182). 
The  author  finds  that  the  reaction  is  not  specific 
for  histidine  and  tyrosine,  but  is  given  by  other 
substances  such  as  yj-hydroxyphenylelhylamine 
and  ^-iminazolylefhylamine.  llistidine  can  be 
deteited  in  presence  of  tyrosine  by  bcnzoylating 
with  benzoyl  chloride  and  sodium  hydroxide  solu- 
t  ion.  when  only  the  histidine  benzoyl  derivative 
skives  the  reaction  ;  if  the  histidine  is  combined  in 
the  pi-otein  molecule  hydrolvsis  must  precede  the 
t«>st  (Inouye.  Z.  physiol.  ('hem..  1012.  83,  79). 
Preparations  of  the  posterior  lob(>  of  the  pituitary 
gland  gave  after  benzoylation  a  strong  Pauly 
diazo  reaction  but  did  not  give  the  Weidel  pyrimid- 
ine  reaction  (Friinkel,  Monatsh.  ('hem.,  1903,  24, 
220)  or  the  Knoop  bromine  reaction  for  histidine 
(Beitr.  (hem.  Physiol.  Pathol.,  1908,  11,  350), 
from  which  it  is  concluded  that  histidine-like  com- 
pounds, but  not  histidine  itself,  are  present  which 
are  not  attached  to  the  protein  molecule. — T.  C. 

llistiiline  ;     Detection    of by    colour    reactions. 

II.  I'aulv.       Z.  phvsiol.  Chem..  1915.  49,  120 — 
427. 

TiiK  pi-oduction  of  a  red  colour  on  the  addition  of 
diazobenzenesulphonic  acid  to  an  alkaline  solu- 
tion of  histidine  has  never  been  claimed  as  a 
specific  test  for  histidine,  as  all  sulistances  so 
constituted  a.s  to  be  capable  of  combining  with 
diazo  compoimds  may  give  similar  colorations. 
The  value  of  the  reaction  lies  in  the  fact  that  of 
the  amino-acids  produced  by  the  hydrolysis  of 
proteins,  histidine  and  tyrosine  alone  give  such  a 
coloration.  The  diazo  rea<:tion  with  histidine  is 
very  much  more  sensitive  than  either  \\'eidel's  or 
Knoop's  bromine  test,  so  that  Aldrich  (see  pre- 
ceding abstract)  is  no  more  justified  in  assuming 
the  absence  of  histidine  than  in  a.ssuming  the 
presence  of  histidine-like  substances. — T.  ('. 

Aliphatic  ethers  ;    Action  of  aluminium  chloride  on 

the .      [Detection  of  water   in   ether.]     G,  B. 

Frankforter  and  E.  A.  Daniels.     .1.  .Viner.  Chem. 
Soc,  1915,  37,  2560—2507. 

Definite  condeiLsation  products  of  chloral  with 
aliphatic  ethers  in  presence  of  aluminium  chloride 
could  not  be  isolated,  and  the  reaction  was  of  a 
more  complex  nature  than  was  observed  with 
aromatic  ethers.  Definite  compounds  of  alum- 
inium chloride  with  ethyl  and  propyl  ethers  were 
prepared.  The  former"  had  the  '  constitution, 
Alj01,,2C'4H,„0  ;  it  formed  colourless  crystals, 
m.pt.  33" — 35'  ( '..  which  decompo.sed  rapidly  in 
moist  air.  and  slowly  even  over  sulphuric  acid  in  a 
desiccator.  Unless  perfectly  dry  ether  is  used  in 
these  preparations  a  cloudiness  or  precipitate, 
probably  of  a  basic  ahuninium  chloride,  is  formed^ 


and  aluminium  chloride  is  therefore  recommended 
ivs  a  delicate  reagent  for  the  detection  of  water  in 
ether.  One  drop  of  water  in  500  c.c.  of  ether 
which  had  lieen  dried  over  sodium  gave  a  positive 
test  with  this  reagent.  The  i)resi>n(u>  of  more 
than  5",,  of  alcohol  in  the  ether  obscures  the 
reaction. — ti.  F.  M. 

AncBsthetic   ether  ;     Detection    of  hi/droqen   pero.ridr 

in .     P.     Dietze.     Apoth.-Zeit.',     1915.     30, 

165.  Ohem.-Zeit.,  1915.  39,  T?ep.,  259. 
IlYDROfiEN  peroxide  can  be  delected  in  ether  by 
the  immediate  red  coloration  produced  in  the 
ethereal  layer  when  5  c.c.  is  treated  with  1  c.c.  of 
xV /lO  potassiimi  thiocyanate  solution  and  2  drops 
of  a  5°o  acidified  soluti6n  of  ferrous  ammonium 
sulphate,  the  latter  being  freshly  prepared  with 
precautions  to  prevent  oxidation". — T.  O. 

Patents. 

4:.i'-Di[hydr]ox!/-3.S'-diamino-araenobe)izene ;  Pro- 
cess for  the  preparation  of .      n.   E.   Potts, 

London.  From  Soc.  Anon.  les  Btablissements 
Poulenc  Preres,  Paris.  Eng.  P.at.  21.421, 
Oct.  23,  1014. 

3-NlTKO-4-HYDBOXYPHENyl.-l-ARSINIC  acid         is 

reduced  by  zinc  in  acetic  acid  solution  at  25° — 
35°  O.,  and  then  in  hydrochloric  acid  solution 
at  50° — 60°  C,  in  presence  of  a  small  quantity 
of  sulphurous  acid,  which  appears  to  prevent  the 
reduction  being  carried  past  the  formation  of  the 
arseno-derivative. — B.  V.  S. 

H ydrogenising     unsaturated     s}d).<ita7ices  ;      Process 

for .     C.  P.  Boehringer  und  Soehne,  Alann- 

heim-Waldhof.  Germany.  Eng.  Pats,  (a)  21.883 
and  (B)  21,948,  Nov.  2  and  3,  1914.  Under  Int. 
Conv.,  Nov.  10  and  Dec.  24,  1913. 

The  vinsaturated  substance  in  (a)  aqueous  or  (b) 
alcoholic  solution  or  .suspension  is  treated  with 
hydrogen  in  the  presence  of  a  suboxide  of  nickel, 
copper,  iron,  or  cobalt,  as  catalyst.  Details  of  the 
hydrogenation  of  quinine  hydrochloride,  of 
morphine,  of  cinnamylcocaine,  of  cinnamic  acid, 
and   of   amino-acetonitrile   are  given. — B.  V.  S. 

Chlorinated  hydrocarbons  [letrachloroethane,  from 
coal  ga^]  ;  Manufacture  of .  H.  K.  Tomp- 
kins, Glasgow.    Eng.  Pat.  780,  Jan.  18,  1915. 

Coal-gas,  rich  in  ethane,  is  produced  by  distilling 
coal  at  a  low  temperature,  c.i/.,  500° — 600°  ('. 
The  ethane,  together  with  a  little  ethylene,  is 
separated  by  liquefaction,  then  again  converted 
into  gas,  mixed  with  a  suitable  quantity  of  chlorine, 
and  chlorinated  by  exposure  to  actinic  light  from 
a  quartz  lamp.  The  hydrogen  chloride  produced 
in  the  reaction  is  absorbed  in  water  and  used  to 
prepare  a  solution  of  a  cliloritle,  e.g.,  zinc  chloride, 
from  oxide  or  carbonate,  the  solution  being  after- 
wards electrolysed  to  proiluce  chlorine  for  use  in 
a  subsequent  chlorination  process.  The  coal-gas 
may  also  be  chlorinated  direct,  in  which  case  the 
actinic  power  of  the  light  must  be  kept  below 
that  which  would  cause  appreciable  chlorination 
of  the  methane  present. — E.  W.  L. 


Organic     solvents  ;       Manufacture     of  ■ 


H. 

lliljljert.  Assignor  to  (Julf  Hcfining  Co.,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,158.217.  Oct.  2(i,  1915. 
Date  of  appl.,  Dec.  5,   1914. 

By  the  action  of  hydrogen  in  the  presence  of  a 
catalyst,  such  as  nickel  ()xi<le.  the  ketones  in 
acetone  oil  are  reduced  to  .ali'ohols,  whicli  are  then 
acetylated.  The  resulting  solvent  is  mainly 
a  mixture  of  acetic  esters  of  secondarv  alcohols, 
about  50  to  00%  of  which  distils  betwi'en  90°  and 
100°  C— B.  V.  S. 
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Bihalogen-pamffins  ;    Mamifacture  of .     F.  E. 

Matthews,    Blackheatli,    and    H.    J.    W.    Bliss. 

London.      T\S.    Pat.    1,158. .524.    Nov.    2.    191.'). 

Date  of  appl.,  June  0,  1914. 
See  Eng.  Pat.  15,048  of  lOiri  :    thi.f  .T..  1914.  80  fi 

Process  for  isolating  aciivr  substances  from  food- 
stuffs and  extracts  of  animal  or(/ans.  Enp;.  Pat. 
,■^074.     See  XIXa. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Artificial  light  sources  in  photography.     Lux.  Peuts. 

Beleucht.  Ges.,  Mar.  20, 1915.     Ohem.-Zeit.,  1915, 

39,  539—540. 
A  COMPARISON  is  given  of  the  aotinie  vahies  of 
the  most  important  light  sources  used  in  photo- 
graphic work.  The  unit  is  the  activity  of  a 
Hefner  lamp  at  a  distance  of  1  metre  for  1  second, 
as  measured  by  a  non-colour-sensitive  plate,  and 
is  called  a  phot,  a  name  previously  suggested  by 
the  Photographic  Congress  in  Brussel.s.  A  table 
is  given  showing  the  voltage,  amperage,  energy 
constimption,  illuminating  power  in  Hefner 
candles  (HK.),  actinic  value  in  phots,  and  efficiency 
(i.e.,  phots  per  watt)  for  the  Hefner  lamp,  a  10  HK. 
tungsten  lamp  (1  watt  per  HK.),  a  nitrogen  tung- 
sten lamp,  an  arc  lamp  with  inclined  carbons, 
a  220- volt  enclosed  arc  lamp,  and  a  li  ampere 
quartz  mercury-vapour  lamp.  The  highest  actinic 
efficiency  is  shown  by  the  enclosed  arc.  In  the 
case  of  the  quartz  mercury-vapour  lamp  the 
voltage  gradually  rises  after  starting  the  lamp, 
while  the  amperage  steadily  drops,  stationary 
values  being  reached  in  about  half-an-honr.  The 
actinic  value,  liowever,  reaches  a  maximum  about 
8  times  the  initial  value,  and  then  falls  to  about 
.3  times  the  initial  value.  A  very  steady  arc 
was  obtained  by  using  tungsten  electrodes,  and 
such  an  arc  lamp  is  suggested  as  likely  to  prove 
very  useful  in  photographic  work.  For  colour 
photography  the  nitrogen-flUed  tungsten  lamp  with 
parabolic  reflector  is  recommended. — B.  V.  S. 

Photometry     of     different     coloured     light    sources. 
Pirani.     .See  IIb. 

Patents. 

Photographic  developer.     C.  J.  Thatcher,  New  York. 

U.S.    Pat.    1.158,011,    Oct.    26,    1915.     Pate   of 

appl..  Mar.  22,  1915. 
The  developer  contains  p-aminophenol  sulphate, 
an  alkali  sulphite,  an  alkali  carbonate,  and  an 
alkali  hydroxide,  the  proportion  of  hydroxide  to 
carbonate  being  from  1  :  10  to  1  :  30  ;  the  greater 
portion  of  the  /j-aminophenol  sulphate  may  be 
replaced  by  cjuinol. — B.  V.  S. 

Manufacture  of  moulded  celluloid  or  the  like.     Eng. 
Pat.  21,002.     See  V. 


XXII.— EXPLOSIVES ;    MATCHES. 

Patent. 

Explosive  projectiles  ;    Preparation   of  the  charges 

for .     Soc.    Jtal.   Prod.    Esplodenti,   and   F. 

Quartieri,  Milan,  Italv.  Eng.  Pat.  19,565, 
Sept.  9.  1914. 
To  avoid  the  formation  of  spaces  in  the  solidified 
explosive,  the  mould  is  filled  with  molten  explosive 
from  a  superposed  vessel  connected  with  it  by  a 
pipe,  \\lien  solidification  commences  after  agi- 
tating the  mould,  it  Ls  again  placed  under  tlie 
pressure  of  the  head  of  molten  explosive  until 
complete  solidification  has  taken  jjlace. — W.  P.  F. 


XXIII.— ANALYTICAL  PROCESSES. 

Viscosimeter  ;    A  neiv  direct-reading .     R.   F. 

.MacMichael.     J.     Ind.     Eng.    Chem.,     1915.     7, 
061—963. 

In  the  apparatus  described,  a  disc  is  suspended  in 
the  fluid  under  examination  by  means  of  a  torsion 
wire,  about  10  ins.  long,  which  passes  through  the 
stem  of  a  plunger,  and  is  fastenetl  near  the  bottom, 
the  triangtdar  head  t>f  the  wire  being  held  between 
grooved  pins  on  a  standard.  The  plunger  is  pro- 
vided with  a  dash-pot  to  check  vibration  and 
damp  the  action,  and  carries  at  the  top  a  graduated 
dial.  The  fluid  is  contained  in  a  double-walled 
c\ip  of  heavy  spun  brass,  the  space  between 
the  waUs  serving  as  a  heating  jacket  and  being 
provided  with  an  electric  heating  coil.  The 
cup  is  i-otated  by  an  electric  motor  and  the 
deflection  of  the  disc  noted  by  mean.s  of  a  pointer 
on  the  standard.  The  irLstrument  is  calibrated  by 
means  of  sugar  syrup,  and  the  viscosity  is  then 
read  directly  from  the  indication  of  the  dial.  It 
can  be  used  for  determining  the  viscosity  of  clay 
slips,  and  of  solutions  of  glue,  gum,  starch,  gelatin. 
etc.  ;  straining  is  not  necessary,  as  small  particles  of 
solid  matter  do  not  affect  the  accuracy  of  the 
determination. — A.  S. 

Indicators    for    the    colorimetric    determination    of 

hydrogen-io7i    concentration  ;     New .     H.    A. 

Lubs'and  W.  M.  Clark.     J.   Wa.sh.  Acad.   Sci.. 
1915,   5,  609—617. 

A  PRELIMINARY  account  is  given  of  an  investigation 
of  indicators  suitable  for  the  determination  of 
liydrogen  ions  in  culture  media  and  other  liquids 
of  similar  colour.  Homologues  of  methyl  red  (see 
I'alitzsch,  this  J.,  1911,  1470)  show  colour  changes 
over  substantially  the  same  range  as  methyl  red 
itself.  The  dialkyl  derivatives  are  more  intensely 
coloured  than  the  mono-alkyl  compounds  ;  di- 
ethyl and  di-propyl  red  (RjN.CeH^.Nj.CsHjCOOH) 
are  more  coloured  than  methyl  red  itself,  and  both 
change  fi"om  red  to  yellow  between  pb=4-50  and 
6-50.  Dimethyl-a-naphthylamine  red  (see  Howard 
and  Pope,  Chem.  Soc.  Trans.,  1911,  99,  1333)  has 
the  same  range,  changing  from  very  brilliant  purple 
to  yellow.  Several  new  indicators  of  the  sulphone- 
phthalein  type  are  described.  Phenolsulphone- 
phthalein  was  prepared  by  a  new  method  as 
follows  : — Pure  saccharin  was  converted  into  tlie 
ammonium  salt  of  o-sulphobenzoic  acid  (see 
Remsen  and  Holmes,  Amer.  Chem.  J.,  1901.  25, 
205)  and  then  into  the  acid  chloride  (see  Remsen 
and  Dohme,  ibid,  1889,  11,  332).  Ten  grms.  of 
the  chloride,  15  grms.  of  phenol,  and  10  grms.  of 
freshly  fused  and  powdered  zinc  chloride  were 
mixed  in  a  porcelain  jar,  and  the  mixture  was 
heated  at  140°  C.  for  six  hours  and  stirred  fre- 
quently, then  tlisintegrated  and  boiled  with  water 
for  a  few  min-s.  and  filtered.  The  washed  residue, 
a  bright  red  powder,  was  dissolved  in  strong 
alkali,  and  the  solution  filtered,  slowly  poured 
into  dilute  hydrochloric  acid  with  constant  stirring, 
boiled  for  a  few  mins.,  left  for  several  hours  and 
filtered.  The  residue  was  washed  and  dried  in  the 
air.  Modifications  of  this  method  were  used  for 
the  preparation  of  the  sulphone-phthaleins  of 
o-cresol,  thymol,  and  a-naphthol.  The  characters 
of  these  indicators  are  as  follows  : — Phenol- 
sulphone-phthalein,  reddish  violet  to  yellow  be- 
tween ph  =6-50  and  8-50  ;  satisfactory  differentia- 
tion over  the  whole  range,  Init  extremely  sharp 
between  pa  =70  and  7-5,  with  4 — 6  drops  of  a 
001%  solution  of  the  .sodium  salt.  o-Cresolsul- 
phone-phthalein  (2 — 4  drops  of  a  005 "i,  alcoliolic 
solution,)  similar  to  the  phenol  compound,  but  on 
the  whole  less  satisfactory.  Thymol.fulphone- 
phthalein  (3 — 6  drops  of  a  solution  of  01  grm.  in 
200  c.c.  of  alcohol  and  50  c.c.  of  water),  blue  to 
yellow    between    j)h  =8-0   and    9-75  ;     very   sharp 
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ililTerentiatiun  between  pa  =8-0  and  9-5  (same 
i-atige  as  pheiiulphthalein).  a-yaphtholxulphone- 
phmalein  (1 — 2  ilrups  of  a  solution  of  01  urin.  in 
.■lO  i-.o.  of  alcohol  and  150  c.i-.  of  water).  I)Iih'  to 
yt-llow  betweon  pg  =1-'^  and  Ull,  very  sharp 
dilTeivntiation  ovor  the  whole  range.  Telrohrmno- 
pheiwlsuli>hoitt-iihih<ileiii  (by  broniinaliiijj;  phcnol- 
sulphone-pht halein  in  cold  aceti<^  aiid),  purple  to 
yellow  between  pa  •  :i-.")  and  I-.");  from  ;i  to  ."> 
di-ops  of  a  00 1"^,  alcoholic  solution  is  used. 
Bromoihymolsulphonc-phUialcia  (001  %  aU'oholic 
solution),  blue  to  yellow  between  pa  =ii-0  and  7'25. 

— J .  H.  Lj. 

I'hwrine  ;     Observalious  on  Ihc    quuntilalive   deter- 

miiialion  of .      \V.    H.   Adolph.      J.   Amer. 

C'hem.  Soc,  1U15,  37,  2.500— 251o. 

Xhk  methods  hitherto  in  use  for  the  tletermination 
of  fluorine  are  critically  reviewed,  and  the  following 
conclusions  are  drawn  :  A  re-fusion  of  the 
insoluble  residues  wit  h  carbonate  serves  to  convert 
all  the  fluorine  in  silicate  minerals  into  a  soluble 
form,  and  it  can  then  all  be  accounted  for  by  the 
Beraelius-Ro.se  method  (precijjitation  with  <-alcium 
chloride  in  presence  of  a  .-soluble  carbonate).  The 
direct  determination  of  fluorine  in  fluorspar  is 
preferably  carried  out  by  tht^  OtTermann  method 
(Z.  angew.  ('hem.,  1890,  3,  til.-i)  by  volalili.sation  as 
silicon  tetrafluoride,  and  an  apparatus  for  decom- 
posing fluorspar  with  (luartz  and  sulphuric  acid, 
and  absorbing  the  tetrafluoride  in  water,  is 
described  and  ligured  in  detail.  The  decom- 
position is  carried  out  at  220^0..  and  a  slow  stream 
of  dry  air  is  aspirated  through  tht^  apparatus 
<luring  the  operation.  The  hydrofluosilicic  acid 
is  preferably  determined  by  titration  with 
potassium  hydroxide,  using  pheiiolpht halein  as 
indicator.  Soluble  fluorides  can  be  mo.st  accurately 
determined  by  precipitation  as  lead  chlorofluoride 
by  addition  of  a  saturated  solution  of  lead  chloride, 
in  which  the  precipitate  is  quite  insoluble.  The 
precipitate  should  be  collecteil  and  weighed  in  a 
Goocn  crucible.  For  the  detection  and  determina- 
tion of  small  quantities  of  fluorine  in  minerals  the 
only  reliabb'  method  is  the  titanium-hydrogen 
pei-oxidc  cok)rimetric  method  of  Steiger  and 
Merwin  (Amer.  J.  Sci.,  1009,  28,  110).— O.  F.  M. 

Copper  ;    Elcclrolylic  dctcrniinulion  of •  without 

ptalbitim  electrodes.  J.  Guzman  and  Ij.  Ulzurrum. 
Ann.  Hoc.  Esp.  Ph.  Ch.,  lOir,,  13,  280—293. 
Bull.  Soc.  ('him.,  lOl.'j,  18,  tjSI. 

t'oPPKU  may  be  determiiwd  electrolytically  in  an 
ammoniacal  ele<tr<jlyte  with  a  steel  anode,  cleaned 
with  nitric  acid  and  carefully  dried,  and  a  nickel- 
plated  copper  cathode,  using  an  K..M.F.  of  :i  volts. 
The  deposited  copper  must  l)e  Wivshed  with 
alcohol  without  breaking  the  circuit,  and  then 
ilried  at  90° — 100'  ('.  for  ten  nunutes.  With 
commercial  copper  salts  containing  zinc  tlje 
E.Al.F.  nnist  not  exieed  2  volts.  Iron  and 
magnesium  do  not  intcrfen;  with  llu;  '>peration. 
Uesidts  are  recorded  showing  complete  agreement 
with  those  obtained  with   platinum  electrodes. 

— O.  F.  M. 

Y'i»i,    anlhnony,  and    arsenic  ;     Action    of    metallic 

mwjnceiuni  on  the  sulphides  of .    ('.  I'ertusi. 

Ann.  ('him.  Analvt..  1915,  20,  229— 23:j.  (See 
al.so  this  J.,  191."),  .S.ji.) 

Thk  following  procedure  Is  recommended  for 
ilctecting  tin,  arsenic,  and  antimony  in  the 
presence  of  each  other.  The  precipitate  of  mixed 
sulphides,  obtained  in  the  ordinary  course  of 
analysis,  is  divided  into  three  portions.  The 
first  is  suspended  in  water  and  agitated  or  heated 
with  magnesium  powder  ludil  the  yellow  colour 
of  the  precipitate  changes  to  brown,  when  the 
uuxture  is  filtered  and  the  residue  trea,ted  with 
hydi-ochloric    acid  ;     the    presence   of    tin   in   th© 


filtered  solution  is  detected  by  means  of  mercuric 
chloride.  The  secotid  portion  is  agitated  for 
several  minutes  with  magnesium  powder  and  l  or 
5  c.c.  of  methyl  alcohol,  the  nuxture  gently 
heated,  filtered  through  a  dry  paper,  and  the 
filtrate  received  in  a  few  c.c.  of  strong  hydi-o- 
chloric  acid  ;  the  presence  o(  arsenic  is  indicated 
by  the  torniation  of  a.  yellow  (jrecipitato  (As^S,). 
I  mgrm.  of  arsenic  may  thus  be  detected  in  the 
[  presence  of  considerable  quantities  of  tin  anil 
j  antimony  ;  the  separation  o{  the  precipitated 
arsenic  sulphide  from  the  opalescent  liquid  (con- 
taining susj^ended  sulphur)  may  rcqiure  several 
I  horn's.  The  third  portion  is  treated  with  con- 
centrated hydrochloric  acid,  the  .solution  filtered, 
and  the  filtrate  treated  with  1  drop  of  a  1% 
solution  of  mercuric  chloride,  followed  by  an 
excess  of  potassium  hydroxide  ;  a  black  turbidity 
is  produced  if  antimony  is  present. — W.  E.  F.  P. 

Ahiminium  and  glucinum  [beri/llium] ;  Separation 

of by  the   use  of  acetyl  chloride   in  acetone. 

H.  1).  Mimiig.   Amer.  .).  Sci.,  191.3,  40,  482—485. 

TjfE  proceilure  is  the  same  as  that  adopted  for  the 
separation  of  iron  from  aluminium  (see  tlus  J., 
1915,  301).  I)ut,  owing  to  the  comparative  insolu- 
bility of  gUnimun  chloride  in  the  acet^ne-acetyl 
chloride  mixture,  the  process  is  limited  to  the 
separation  of  quantities  of  the  two  metals  not 
exceeding  the  eqiuvalent  of  0-15  grm.  of  the 
oxides,  and  of  tlus  amount  the  gluciimm  oxide 
should  not  exceed  one-third.  A  solution  con- 
taining the  chlorides  of  the  two  metals  is  exapor- 
ated  to  the  smallest  possible  volume  (if  the  evapor- 
ation proceeds  to  tlryuess,  a  tli'op  of  hydrochloric 
aci<l  should  be  added  in  dissolving  the  salts,  in 
order  to  prevent  the  formation  of  basic  glucinum 
chloride),  the  residual  solution  is  cooled,  and 
acetone-acetyl  chloride  mixture  (4:1)  is  added, 
drop  by  drop,  until  the  hydrous  aluminium 
chloride  is  precipitated  completely  ;  from  15  to  20 
c.c.  of  the  mixture  is  usually  required.  The  liqiutl 
is  then  decanted  through  a  filter,  the  precipitate 
washed  by  decantiition  with  the  precipitating 
mixture,  then  dis.solved  in  a  small  quantity  of 
water,  and  the  precipitation  repeated.  The  pre- 
cipitate is  finally  collecteil,  igmteil,  and  weigned 
as  aluminium  oxide.  The  two  filtrates  are  united, 
evaporated  to  remove  acetone,  the  glucinum  is 
precipitated  as  hydroxidi;  with  ammonia,  col- 
lected, igniteil,  and  weighed. — -W.  P.  S. 

Determination  of  bensol  in  gas.    Neubeck.    Sec  11a. 

Photometry     of    different    coloured     liijhi    sources. 
Pirani.     See  IIb. 

Application  of  the  Dacis  spot  test  in  the  preliminary 
examination  of  creosotes.     Cloukey.     See  III. 

Quantilidive  cstiination  of  alizarin  and  certain 
other  dyestuffs.     Knecht  and  Hibbcrt.     Sec  IV. 

Determination  of  carbon  dioxide  in  carbonalea 
decomposed  by  ammonium  cliloride  solution. 
Cavazzi.     See  VI 1. 

Determination  of  the  oxy-acids  of  sulphur  in 
admixture.    Billetcr  and  others.    See  VII. 

New  reaction  for  isothiocyanales.    Denigfes.   .S'tc  Vll. 

Determination  of  adulteration  in  Chinese  wood  oil 
Brier.     See  XII. 

Biochemical  test  for  rancidity  of  fats.     Vintileaco 
and  Popesco.     See  XII. 

Analysis  of  siilphonated  oils.     Bumcke.     Sec  XII. 

Determination  of  invert  swjar  in,  presence  of  sucrose. 
Action  of  lalkaline]  copper  solutions  on  sucrose. 
Saillard.     See  XVII. 
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DclermiiiMlioii  of  the  specific  electric  cotidiictivity 
of  potable  waters.     Foriiaini.     See  XIXb. 

Dvlcrtninution  of  yases  dissolved  in  waters  and 
effluents.     Swanson  and  Hulett.     See  XIXb. 

Veratrine  and  some  of  its  derivatives.     Fraukforter 
and  Kritchevsky.     See  XX. 

Distinction  between  natural  and  synthetic  camphor. 
Bohrisch.     See  XX. 

Presence  of  liislidine-like  substances  in  the  posterior 
lobe  of  the  pituitary  i/land.  [Colour  reaction  of 
kistidi>ie.]    Aldrich.    See  XX. 


chief  exports  are  oil  palm  products,  maize,  auil 
rubber.  The  rubber  is  obtained  from  wild  plants, 
namely  "  Adele  balls"  tvom  Landolphid  owariensis, 
and  "  Sayi  rubber  "  from  Ficus  Voyelii  and  various 
vines.  Plantations  of  coconut  palms  have  ex- 
tended steadily  in  recent  years,  and  cotton  has 
been  grown  with  some  success.  Except  for  some 
native  iron  smelting  the  mineral  resources  are 
entu-ely  undeveloped,  but  occurrences  of  u-on  ore, 
gold,  chi'omite,  bauxite,  limestone,  and  galena 
have  been  noted. 

The  amounts  and  value  of  the  chief  exports  of 
ihemical  interest  from  the  Cameroons  and  Togo- 
land  are  shown  in  the  following  table  : — 


Cameroons. 

Togoland. 

1911. 

1912. 

1912. 

1913. 

Rubber    

tons. 

2664 
14,937 

3333 

87 

259 

45 

65 

£ 

551,513 

208,393 

71,215 

953 

2135 

254 

232 

tons. 

2766 
15,742 

3537 

235 

221 
189 
105 

£ 

573,611 

220,308 

81,119 

8348 

2218 

1258 

645 

tons. 

163 

11,452 

3284 

161 

574 

7 

12 

39 

£ 

48,787 

168,978 

70,643 

3064 

1323 

357 

767 

1263 

tons. 

89 

7025 

1115 

129 

563 

9 

£ 

18,029 

127,905 

25,900 

Copra  

Cotton  seed    

3015 
1372 

472 

Kola  uuts   



Sbea  uuts  and  shea  butter    



— A.  S. 


Detection  of  hislidinc  by  colour  reactions. 
See  XX. 


Pauly. 


Action  of  aluminium,  chloride  on  aliphatic  ethers. 
[Detectio>i  of  water  in  ether.]  Frankforter  and 
Daniels.     See  XX. 

Detection  of  hydrogen  peroxide  in  anivsthetic  ether. 
Dietze.     See  XX. 


Trade  Report. 

Prohibited  exports. 

By  virtue  of  an  Order  in  Council  dated  Nov.  24, 
1915,  the  exportation  of  cotton  wadding,  cotton 
wool,  and  u'on  ore  of  all  descriptions  is  pro- 
hibited to  all  destinations.  The  exjiortation  of 
soft  soap  is  prohibited  to  all  destinations  abroad 
other  than  British  Possessions  and  Protectorates. 
The  heading  "  China  clay  (including  china  stone 
and  potters'  clay)  "  now  includes  "  ball  clay,"  and 
the  exportation  of  "  Egg,  yolk  and  liquid,  and 
albumen  "  is  prohibited  to  all  foreign  countries 
in  Europe  and  on  the  Mediterranean  and  Black 
Seas,  other  than  France,  Russia  (except  through 
Baltic  ports),  Italy,  .Spain,  and  Portugal. 

Economic  resources  of  the  German  Colonics.     Bull. 
Imp.  Inst.,   1915,   13,  392—422. 

Cameroons. — The  chief  exports  are  rubber, 
palm  kernels,  cocoa,  and  palm  oil,  in  the  order 
given.  Of  the  total  exports  of  5,957,510  lb. 
of  rubber  in  1911,  only  23,912  1b.  was  plantation 
rubber  ;  the  corresponding  tigures  for  1912  were 
(5,184,222  Ih.  antl  53,040  lb.  respectively.  Mo.st 
of  the  wild  rubber  is  obtained  from  Funtumia 
clastica,  but  some  from  Landolphia  Daivei.  In 
the  plantations  Funtumiti  is  being  displaced  by 
Hevca  ;  the  first  tapping  of  Hcvea  trees  took  place 
in  1912 — 1913.  .Machinery  for  the  preparation 
of  palm  products  has  been  introduced  ^vith  success. 
The  mineral  resources  have  not  been  developed, 
but  the  occurrence  of  mica,  galena,  iron  ores, 
clays  and  loams  suitable  for  brick  making,  and 
brine   springs  has  been  reported.      Toyoland. — The 


Books  Received. 


The  Gases  of  the  Atmosphere.  By  Sir  William 
K.\MS.\Y,  K.C.B.,  F.R.S.  Fourth  Edition. 
Macmillan  and  Co.,  Ltd.,  London.  306  pages, 
81  y.ol  in.     Price  6s. 

The  popularity  of  this  highly  interesting  book  is 
evident  from  the  fact  that  it  has  reached  the 
fourth  edition.  The  first  edition  appeared  in 
1896,  shortly  after  the  discovery  of  argon, 
and  the  second  four  years  later,  following  the 
recognition  of  helium,  neon,  krypton,  and  xenon. 
The  third  edition,  published  in  1905,  contained 
an  account  of  the  radioactive  gases  of  the  atmos- 
phere. While  no  sensational  discoveries  have 
been  recoriled  in  this  field  during  the  last  ten  years, 
considerable  progress  has  been  made  in  our  know- 
ledge of  niton,  or  "  radium  emanation,"  and  some 
light  has  been  thi'own  on  the  possible  sources 
of  the  rare  gases  of  the  atmosphere  ;  an  account 
of  these  serves  to  make  the  last  chapter  of  this 
edition  more  complete. 

The  book  contains  portraits  of  Hales,  Boyle, 
Mayow,  Black,  Daniel  Rutherford,  Priestley, 
Scheele,  Lavoisier,  and  Cavendish. 


.VxALYST  AND  CLIENT.  By  C.  H.  and  N.  D.  Rids  - 
dale.  Ridsdale  and  Co.,  Middlesbrough.  198 
pages,  SJx3i  in.  Price  6s.,  8s.,  or  10s.  Od., 
according  to  binding. 

The  object  of  this  booklet,  as  stated  in  the  preface, 
is  to  help  analysts  and  theu'  clients  (actual  or 
prospective)  to  understand  each  other  better. 
It  is  divided  into  three  section.s,  of  which  the  first 
contains  general  notes  on  sampling  and  analysis, 
with  tables  of  chemical  data  and  notes  on  consti- 
tuents usually  determined  in  the  principal  types 
of  materials  met  with  in  metallurgical  work.  Section 
II.  contains  notes  on  the  work  of  the  technical 
specialist  and  pages  ruled  for  recording  results  of 
analyses,  with  a  few  typical  entries.  Section  III. 
consists  of  a  very  useful  series  of  conversion 
factors,  tables,  and  data  for  testing  steel  conductor 
rails. 
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PnE.siDF.NT's  Address. 
(Chemical  News,  1015,  112.  291—292.) 

At  the  Anniversary  Mectinp  of  the  Royal 
.Society,  held  on  November  30th,  Sir  William 
( 'rookcs  said  : — 

We  meet  to-day  in  circumstances  of  wnparalleled 
.gravity.  I  am  sm-e  we  are  all  deeply  conscious 
I'f  the  imperative  necessity  of  modifying  the 
methods  of  our  activities,  correcting  mistakes, 
and  planning  reforms  witlioxit.  which  we  cannot 
hope  to  maintain  our  position  among  the  Nations. 
i'"ngland,  our  England,  is  passing  tlirough  a  flery 
furnace  of  stress  and  dLscipUue,  and  we  must  face 
without  flinching  the  bitter  lessons  to  be  learned. 

The  Nation's  attitude  towai-ds  science  is,  I 
(iiink,  largely  due  to  the  popular  idea  that  science 
is  a  kind  of  hobby  followed  by  a  certain  class  of 
Iieople,  instead  of  (he  materialisation  of  the 
desire  experienced  in  various  degrees  by  every 
t  hinking  person  to  learn  something  about  innumer- 
able  natural  phenomeiia  stUl  unsolved  ;  and  having 
learned,  to  control  and  apply  tliem  intelligently 
for  the  benefit  of  the  human  race.  Many  attempts 
have  been  made  to  explain  exactly  what  is  meant 
\<j  science,  and  to  differentiate  true  science  from 
ili  'counterfeit ;  and  it  is  by  no  means  easy  to 
define  it  so  that  the  vague  general  idea  of  the 
;iverage  man  can  be  replaced  by  clear  and  precise 
conception.  Even  the  most  patient  investigator, 
1  ho  most  acute  observer,  must  constantly  feel 
'■  Oh,  what  a  dusty  answer  gets  the  sold  when 
hot  for  certainties  in  this  our  life."  If  we  refer 
to  our  Charter,  we  shall  find  that  the  aim  of  the 
Koyal  Society  is  promoting  natural  knowledge 
Iiy  experiments,  and  if  wo  regarii  science  as 
synonymous  with  natural  plulosophy  we  may 
di'scribe  it  as  knowledge  relating  to  natural 
objects  and  phenomena  connected  therewith 
based  upon  experiments.  Life  has  been  defined 
^is  the  act  of  correspondence  with  our  environment, 
4ind  'science  may  equally  tersely  be  defined  as 
the  use  of  intelligence  in  eftecting  that  corres- 
pondence. 

I  believe  that  the  "  hobby  "  attitude  is  due  to 
our  national  character,  and  can  only  be  rectified 
slowly  stei>  by  step.  We  cannot  suddenly  become 
a  truly  scientific  nation,  either  now  during  the 
war,  or  immediately  on  its  conclusion.  We  shall 
liave  to  make  many  fundamental  alterations  in 
our  ideas  and  almost  to  change  our  nattires  before 
such  a  change  can  be  effected.  I'irst  among  our 
(letects  must  surely  be  placed  mental  inertia, 
our  reluctance  to  do  our  thinking  for  ourselves 
and  the  slowness  of  our  intellectual  apprehension. 
This  condition  is  fundamentally  different  from 
docility  of  mind,  and  its  results  are  more  disastrous 
because  it  tends  to  inhibit  action  on  the  part 
of  those  who  should  be  leaders.  Associated  with 
it  of  course  is  our  inherent  stolid  conservatism, 
winch  makes  us  too  readily  satisfied  to  continue 
in  the  ways  of  our  forefathers,  ways  which,  though 
•good  enough  once  upon  a  time,  are  now  obsolete 
and  undesirable.  We  are  sometimes  prone  to 
underestimate  our  opponents'  abilities  and  powers, 
<and  usually  we  have  a  hearty  contempt  for  outside 
criticisms  of  our  methods.  Our  mental  inertia 
makes  us  slow  to  put  our  latent  organising  power 
into  action. 

The  problem  before  ils  is  twofold.  We  have, 
firstly,  to  find  out  how  best  to  orgarase  all  oar 


present  forces  and  employ  the  material  at  our 
disposal  to  win  victory.  Many  suggestions  have 
recently  been  made  as  to  the  best  way  to  mobilise 
science  and  invention,  so  that,  for  example, 
schemes  that  show  some  likelihood  of  having 
military  or  naval  value  can  be  p>it  at  once  to  the 
test.  At  the  beginnmg  of  the  war  the  Koyal 
Society  appointed  Committees  for  this  purpose. 
Tlieir  scope  could  be  extended  usefidly.  They 
include  men  of  naval  and  military  experience, 
whose  ijraclical  skill  and  knowledge  supplement 
I  the  theories  of  men  of  science.  The  second  part 
of  the  problem  is  closely  interwoven  with  the  first, 
and  its  importance  to  the  Nation  is  hardly  inferior. 
If  we  neglect  to  alter  ovu-  ways,  if  we  continue  to 
disregard  the  value  of  scientific  work  and  are 
content  with  ignorance  of  scientific  methods 
on  the  part  of  the  authorities,  we  shall  assuredly 
suffer  total  defeat  in  the  industrial  war  which 
must  of  necessity  follow  upon  the  conflict  of  arms 
now  raging.  Tliis  is  a  matter  in  which  men  of 
science  have  a  great  responsibility  to  the  Nation. 
We  must  not  cease  to  bring  to  the  notice  of  the 
public  the  facts  of  which  we  are  too  fully  aware. 
The  attitude  of  the  Government  and  the  public 
towards  science  has  been  mistaken.  For  this 
formidable  error  we  sufTer  and,  I  fe.ar,  must  long 
continue  to  suffer.  The  remedy  involves  many 
sacrifices  and  heavy  expenditure,  probably  at> 
first  without  apparent  return.  It  is  to  the  new 
generation  now  being  educated  that  we  must 
look  for  betterment  of  our  position  ;  and  it  is  for 
youth  we  must  now  make  plans.  We  must  make 
all  education  more  scientific.  It  is  admitted 
we  have  much  to  learn  from  our  adversaries  ; 
we  must  bring  scientific  methods  to  the  front. 
As  a  well  known  writer  has  said  of  our  young 
generation,  "  We  must  not  let  their  schooling 
interfere  with  their  education."  I  am,  however, 
glad  to  note  that  already  there  are  signs  on  the 
part  of  some  of  our  larger  companies  and  more 
intelligent  manufacturers  of  a  disposition  to 
remedy  shortcomings.  The  numerous  "  Poly- 
technics "  that  spring  up  in  every  manufacturing 
town  (some  wonderfully  well  equipped  and 
organised)  are  turning  out  men  with  at  least  an 
insight  into  the  scientific  principles  that  underlie 
their  particular  spheres  of  work,  and  such  men  find 
their  services  readily  accepted.  There  are  also 
within  my  knowledge  many  instances  where 
manufacturers  encourage  their  lads  to  attend  these 
institutions,  giving  them  the  necessary  time  and 
opportunity.  But  so  far  this  is  the  isolated 
action  of  a  few  individuals,  and  needs  both 
encouragement  and  organisation. 

Should  not  science  be  represented  on  the  Privy 
CouncU  ?  It  is  astonishing  that  in  so  august 
a  body  science  is  almost  ignored.  Ought  we  not 
to  have  in  the  Cabinet  a  Minister  of  Science  with 
a  Board  of  Advisors  sinular  to  that  of  Agriculture, 
with  the  proviso  that  the  Minister  of  Science 
should  bold  his  office  primarily  by  vh'tue  of  his 
scientific  capacity  ?  Power  of  organisation  and 
general  business  ability  shoidd  be  regarded  as 
essential  secondary  qualifications.  The  newly 
appointed  Science  Councils  and  Committees  might 
be  incorporated  under  the  Ministry  of  Science — 
then  and  then  only  pure  research  would  begin 
to  take  its  place  as  an  invaluable  profession,  with 
a  status  of  its  own  at  least  on  a  level  with  that 
of  other  learned  professions.  The  leaders  of  its 
rank  and  file  would  be  doing  work  of  fully  as  much 
value  to  the  Nation  as  the  work  of  the  officers 
of  our  n.^val  and  military  forces.  Then,  I  feel 
convinced,    the    next    generation    would    see    the 
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disappearance  of  listless  co-operation  between 
manufacturer  a]id  scientific  workmen,  and  we 
should  hear  less  of  the  inferiority  of  British  science 
as  compared  wtli  that  of  our  opponents.  Given 
equal  opportunities,  our  men  would  speedily  give 
proof  of  fertility  of  ideas,  of  organising  powers, 
and  of  resource  and  initiative.  Research  could 
be  so  thorouglily  well  organised  that  suitable 
workers  would  be  jointly  engaged  with  those 
problems  for  the  speedy  elucidation  of  wliich 
there  is  the  greatest  need,  and  the  results  of  their 
investigations  would  be  at  the  disjiosal  of  all 
British  manufacturers.  It  rests  with  us  to  keep 
these  ideas  before  the  mind  of  the  public  now  that 
at  last  it  is  ripe  to  consider  tlienr.  "  Be  wise 
to-day  ;    'tis  madness  to  defer." 


Obituary. 


B.   W.    GERL.\ND. 

Death  has  claimed  another  of  the  rapidly 
diminishing  number  of  original  members  of  this 
Society,  in  the  person  of  Dr.  B.  W.  Gerland. 
In  the  early  days  of  the  Society  he  was  a  familiar 
figure  at  the  meetings  of  the  Manchester  Section 
and  contributed  a  number  of  useful  papers  to 
the  Journal. 

Early  in  his  career  he  was  a  demonstrator 
under  Franlvland  at  Owens  College,  Manchester. 
Abandoning  acadennc  work,  ho  became  con- 
nected -n-ith  the  .Alderley  Edge  Copper  Works, 
where  he  conducted  some  important  research 
work.  Whilst  here,  he  commenced  his  investi- 
gations on  vanadium,  which  was  at  that  tune 
made  from  the  mottramite  found  in  the  copper- 
bearing  Keuper  beds  at  Alderlcy  Edge  and 
Mottram  St.  .\ndrews.  His  work  on  vanadium 
included  the  discovery  of  metavanadic  acid, 
HVOj,  in  1873,  and  an  investigation  of  the 
vanadyl  sulphates  ;  he  also  devised  a  process 
for  the  analysis  of  vanadium  sulphates,  which 
is  described  in  Crookes'  "  Select  Methods  of 
Chemical  Analysis."  -Ith  Edn.,  p.  185. 

After  leaving  the  copper  works,  he  held 
for  some  years  an  important  position  at  the 


Turkey-red  dye  works  of  Messrs.  F.  Steiner 
and  Co.,  of  Church,  near  Accrington.  Subse- 
quently he  remained  in  the  Accrington  district 
engaged  in  private  practice  until  a  year  or  two 
ago. 

He  died  on  December  2nd,  al;  the  age  of  85 
years. 


THOMAS    PARKER. 

The  death  occurred  on  December  5th  of 
Mr.  Thomas  Parker,  at  Ironbridge,  Shropshire. 

Born  at  Ironbridge  on  Dec.  22nd,  1843,  in 
humble  circumstances,  he  entered  the  foundry 
of  the  Coalbrookdale  Company  when  under  10 
years  of  age,  and  here  his  natural  talent  for 
engineering  found  scope  for  development.  He 
left  this  company  in  1863  and  worked  for  some 
years  in  Birmingham  and  Manchester,  but 
returned  to  Coalbi-ookdale,  and  in  1870  was 
appointed  to  the  company's  chemical  and  electro- 
depositing  department.  At  this  time  he  built 
a  dynamo  which  was  used  in  deposition  work, 
and  later  invented  a  steam-pump  and  the 
"  Kyrle  "  slow-combustion  grate,  and  also 
demonstrated  the  use  of  nitric  acid  in  the 
manufacture  of  storage  battery  plates.  In 
1882  Parker  joined  P.  B.  Elwell  in  partnership 
and  made  a  speciality  of  accumulators.  In 
1884  the  firm  was  formed  into  a  limited 
company,  and  manufactured  a  number  of 
inventions  due  to  Parker,  and  in  1890  additional 
works  were  put  down  for  the  manufacture  of 
heavy  electrical  machinery.  Among  his  electro- 
chemical inventions  were  processes  for  the 
deposition  and  refining  of  copper,  the  extraction 
of  gold  and  silver,  and  the  manufacture  of 
phosphorus.  In  1890  he  took  out  a  patent 
(Eng.  Pat.  67  of  1890  ;  see  this  J.,  1891.  129) 
for  the  distillation  of  coal,  shale,  and  the  like  at 
a  temperature  of  550' — 650°  C,  with  the  produc- 
tion of  increased  yields  of  by-products  and  the 
formation  of  a  coke  (now  known  as  "  coalite  ") 
which  ^vill  burn  freely  in  an  open  grate. 

He  was  a  recognised  authority  on  electric 
lighting  and  traction,  and  acted  as  one  of  the 
arbitrators  in  the  case  for  the  electrification  of 
the  liondon  Metropolitan  and  District  Railways. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remittinE;  as  follows  : — 

English. — Od.  each,  to  the  Comptroller  of  the  Patent  Office.  Southaraptou  Buildinga.  Chancery  Lane.  London,  W.C. 

United  States. — is,  each,  to  the  Secretary  of  the  Society,  who  ha3  to  turnish  the  D.S.  Patent  uf&oe  with  the  following  data  : — Patent: 

number,  date,  name  of  patentee,  and  title  of  invention. 
French. — 1   fr.  05  c.   each,   as  follows:    Patents  dated     10iJ2    to    1907    inclusive,    Belin    et    Cie..    Rue    Ferou    8,    Paris    (6e. ):. 
Patents  from  1908  to  date,  L'lmprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
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Factories  and  Workshops ;    Annual  report  of  the 

Chief     Inspector     of  •  for     the     year     1914. 

Pp.  v.-i-133.     [Cd.  8051.]     Price  Is.  2d. 

The  work  of  the  Factory  Department  was  con- 
siderably disturbed  as  a  result  of  the  war,  but 
the  standard  of  inspection  was  fairly  maintained 
during  1914.  The  total  number  of  factories  and 
workshops  registered  at  the  end  of  the  year  was 
276,855,  as  compared  with  274,569  in  1913.  There 
were    1287   fatal   and   51,276   non-fatal   accidents 


reported  to  certifying  surgeons  in  1914,  as  compared, 
with  1309  and  56,870  respectively  in  1913,  whilst 
the  number  of  accidents  reported  only  to  inspectors 
was  107,309  in  1914  and  119,982  in  1913.  The 
number  of  effective  visits  by  the  inspectors  was^ 
426,434  in  1914  and  406,436  in  1913  ;  prosecutions  ■- 
1914,  2852  ;  1913,  3872  ;  contravention  notices  U<- 
occupiers:  1914,192,001;  1913,195,712.  Atten- 
tion is  again  du-ected  to  the  formation  in  factoriti- 
of  small  safety  committees,  composed  of  workmen- 
to  investigate  accidents  and  prevent  their  occur- 
rence. At  one  large  works,  where  this  system  has 
been    followed    for    seven    years,    comparatively 
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few  accidents  now  occur  (compare  Gray,  this  J., 
1015.  112.")).  .\ociilfnts  due  to  "  scalTolds  "  and 
■■  slips  "  in  blast-furnaces  appear  to  be  more 
connnon  in  Scotland  than  in  Kngland,  probably 
owing  to  the  greater  use  of  coal  and  increase  in 
the  quantity  of  small  ore.  The  tendency  to  form 
"  scalTolds  ■'  may  be  diminislied  by  briquet  ting  or 
nodulising  fine  oivs,  but  serious  results  to  workmen 
as  a  result  of  explosions  following  "  slips  "  can  be 
prevented  only  by  instAllation  of  automatic 
charging  apparatus. 

JCxplonionx  III  diisl,  gas,  cic.  Tests  by  R.  V. 
Wlieeler  at  Kskmeals  showed  that  samples  of  dust 
from  paper-tube  works  yielded  2-1  to  54%,  and 
dust  fixini  rag  chopping  and  sorting  rooms  of  paper 
mills  yielded  27  to  77  "„  of  ash  ;  those  yielding  less 
tlian  32  "o  of  ash  were  classed  as  dangerous. 
Tapioca  du.st,  tliough  yielding  only  2%  of  ash, 
wa,s  not  dangeiinis,  the  gn.ses  evolved  on  heating 
containing  about  30%  *^'l'»-  l>usts  from  the 
mixing  and  spice  rooms  of  a  cattle-food  factory  and 
from  tne  grinding  room  of  a  iniivender  mill  proved 
to  be  dangerous  dusts.  Pitch  dust  is  more  higlily 
inflammable  than  coal  dust  and  almost  as  danger- 
ous as  sugar  dust  (compare  this  J.,  1913,  HI). 
Two  explosions  have  been  recorded  recently  in 
ililTerent  works  where  "  diazo-dye  substances  with 
aniline  and  naphthalene  bases"  were  being  dry 
ground  in  drum  grinders.  Some  of  these  substances 
appear  to  undergo  molecular  change  when  heated, 
and  it  is  suggested  that  fiictional  heat  generated 
during  grinding  might  be  sullicient  to  start 
chemical  action  wliicli,  in  a  closed  space,  might 
become  so  violent  as  to  burst  the  machine.  A 
serious  coal  dust  explosion  occurred  at  a  cement 
works  in  S.  Wales  ;  difliculty  was  experienced  in 
closing  a  large  valve  at  the  bottom  of  a  coal  dust 
storage  hopper,  and  the  cover  of  the  valve-box 
was  removed  before  the  valve  was  closed,  where- 
upon a  large  quantity  of  coal  dust  escaped,  and 
fell  over  the  edge  of  the  working  platform  on  to 
the  rotary  kiln  bi'low,  where  it  immediately  ignited. 
In  addition  to  the  provision  of  padlocks  for  the 
valve  covers  and  ellirient  means  of  escape  from  each 
floor  of  the  kiln  house,  it  is  recommended  that 
screens  be  iiLstalled  below  the  coal  dust  shoots  to 
remove  foreign  material  liable  to  cause  obstruction 
in  conveyors,  valves,  etc.,  and  that  the  coal  grinding 
and  feeding  plant  bo  completely  separated,  by  con- 
crete partitions,  from  the  i-otary  kiln.  An  explosion 
of  picric  acid  dust  in  tin;  lluddersfield  district 
caused  eight  deaths  and  injuries  to  many  persons. 
Dry  picric  acid  was  being  ground  in  a  small  hand- 
grinding  mill  in  a  room  which  was  impregnated 
with  fine  du.st,  and  it  is  pres\nned  that  a  spark 
was  generated  in  the  grinding  process  (compare 
this  J.,  1915,  152).  To  prevent  explosions  arising 
from  the  use  of  compressed  gases  in  cvliuders,  it  has 
been  suggested  that  dilTerent  gases  should  be 
stored  in  differently  coloured  cylinders,  but  a 
case  is  cited  to  show  that  this  precaution  is  not 
adequate.  It  is  recommended  that  :  (1)  Residual 
gas  or  air  in  cylindoi's  returned  to  the  works  should 
be  removed  before  the  cylinders  are  re-charged. 
(2)  The  cylindei-s  should  be  numbered  and  regis- 
tered. (3)  Cylinders  of  different  shapes  should  be 
used  for  different  gases.  (4)  Cylinders  for  different 
gases  should  have  screwed  connections  differing  in 
diameter  as  well  as  in  direction  of  thread.  Two 
explosions  of  air  receivers  connected  with  air  com- 
pressors were  due  to  the  i^nit  ion  of  a  mixture  of 
air  and  finely  divide<l  lubricating  oil  or  oil  vapour 
(compare  this  J.,  1913,  739).  Attention  is  directed 
to  the  need  of  prreat  care  in  dealing  with  old  drums 
and  tanks  which  may  have  contained  acids, 
chemicals,  or  inflammable  spirit^s.  In  a  works 
in  the  Swansea  district,  an  old  drum,  which  had 
contained  sulphuric  acid,  was  being  pierced  by  a 
pick  prior  to  charging  into  a  steel  furnace.  The 
drum  contained  hydrogen,  which  was  ignited  by  a 


spark  or  otherwise,  and  the  workman  was  killed  by 
the  resulting  explosion. 

Fiirlories  troiKiiifi  utider  reiiulaUons.  Out  of 
111  coarse-ware  i)Ottcries,  raw  lead  is  now  used 
only  in  IS  ;  and  out  of  4()5  other  jiotteries.  including 
general  line  household  earthenware  and  cliinaware 
maiuifactories,  leadless  glazes  or  glazes  containing 
not  more  than  5"o  of  "  soluljle  lead  "  (.see  Thorpe, 
this  J.,  1901,  47o)  are  used  in  100.  The  average 
efficiency  of  the  local  exhaust  apparatus  used  in 
potteries  for  removing  dust  showed  a  decided 
increase  during  1914.  In  brass-casting  establish- 
ments the  use  of  mechanical  ventilation  for 
removing  fumes  is  extending,  but  this  is  not  always 
satisfact<iry  when  the  roof  is  low  and  flat.  Bronz- 
ing is  becoming  more  concentrated  in  larger 
factories  equipped  with  modern  machines  and 
benches  provided  with  exhaust  ventilation.  The 
quantitv  of  bronzed  ware  has  diminished  since 
the  outbreak  of  war,  as  all  the  powder  used  was 
imported  from  Germany,  and,  up  to  the  present, 
plans  for  manufacturing  metallic  powders  in  this 
countrv  have  not  matured.  The  use  of  leadless 
glaze  in  vitreous  enamelling  is  extending  ;  for 
enamelling  batlis.  leadless  glazes  are  stated  to  give 
a  finish  comparing  favourably  with  that  produced 
by  lead  glazes. 

Lead  poisoning.  The  total  number  of  cases  ot 
lead  poisoning  in  1914  was  445  (28  fatal),  as  com- 
pared with  535  (27  fatal)  in  1913.  Comparison  of 
the  figures  for  groups  of  industries  over  a  number 
of  vears  shows  that  lead  poisoning  has  markedly 
diminished  in  industries  where  periodical  medical 
examination  is  required  and  where  exhaust  ventil- 
ation can  be  applied  locally,  e.fj.,  in  the  smelting 
of  metals,  tinning,  white  lead,  pottery,  and  paints 
and  colours,  whereas  little  alteration  in  the  figures 
is  shown  in  industries  where  these  precautions 
can  be  applied  only  to  a  slight  extent,  e.g.,  printing, 
plumbing,  painting,  etc.  The  principal  cause  of 
lead  poisoning  is  the  inhalation  of  fumes  or  dust 
of  the  metal  or  its  compounds.  K.  W.  Goadby 
and  W.  H.  F.  Oxley  (Lancet,  Oct.  3,  1914)  fouml 
that  the  treatment  in  a  bi-polar  electric  liath, 
recommended  by  T.  Oliver  (this  J.,  1913,  SSl), 
was  of  no  value  for  removing  lead  from  the  animal 
system,  and  this  conclusion  has  been  confinned 
in  works  wliere  the  treatment  has  been  systematic- 
allv  tried. 

Phosphorus  poisoning.  A  method  has  recently 
been  introduced  from  France  for  the  manufacture 
of  hvdrogen  by  the  action  of  caustic  soda  ou 
ferro-silicon.  This  method  is  associated  wtli 
grave  danger  owing  to  the  liberation  of  hydrogen 
phosphide  from  thi;  ferro-silicon  (see  Pellew,  tliis  J., 
1914,  774),  and  the  following  precautions  should 
be  observed: — (1)  The  caustic  soda  and  ferro- 
silicon  should  be  stored  in  separate  places.  (2) 
The  ferro-silicon  in  store  should  be  kept  dry.  (3) 
It  should  not  be  manipulated  by  workmen  whose 
hands  or  clothes  are  soiled  with  caustic  soda.  (4) 
Waste  material  from  the  hydrogen-generating 
tank  should  be  conveyed  into  the  open  air  through 
a  closed  pipe.  (5)  f^ee  ventilation  should  be  pro- 
vided whenever  gas  is  being  generated.  (0)  Work- 
men should  be  warned  of  the  danger  of  inhaling 

the  gas.  .  „  1    J     • 

Arsenic  poisoning.  One  case  occurred  during 
the  cleaning  of  an  ammonium  sulphate  saturator 
in  a  shale  oil  works.  The  acid  liquor  contained 
arsenic  equivalent  to  179-5  grains  As^O,  per  gallon, 
and  poisoning  was  probably  due  to  hydrogen 
arsenide  produced  by  the  action  of  this  liquid  on  a 
galvanised  u'on  pail  used  by  the  workman.  It 
is  now  required  that  wooden  pails  be  substituted 
for  metal  pails  in  the  sulphate  house  and  in  tanks 
which  have  contained  sulphuric  or  hydrochloric 
acid. 

Mercurial  poisoning.  Of  the  ten  cases  reported, 
four  occurred  in  the  manufacture  of  thermometers, 
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two  from  mercury  fulminate  dust  in  the  filling  of 
detonators,  two  in  the  manufacture  of  felt  hats, 
and  one  each  in  the  manufacture  of  mercuric 
cyanide  and  mercuric  oxide  paint.  In  thermo- 
meter works,  cases  of  poisoning  are  probably  due 
to  the  liberation  of  mercury  vapour  by  the  acci- 
dental breaking  of  thermometer  bulbs  when  the 
mercury  is  being  boiled  to  expel  air. 

Anthrax.  The  number  of  cases  reported  was  54, 
including  7  deaths,  as  compared  with  70  (7  deaths) 
in  1913. 

Fumes  and  gase^.  The  cases  of  poisoning  from 
gases  and  fumes  reported  in  1914  were  as  follows, 
the  number  of  deaths  being  given  in  brackets  : — 
Carbon  [monoxide  :  blast-furnace  gas,  20  (6), 
power  gas  (suction,  producer,  Mond,  Dowson),  21, 
coal  gas,  7(1),  other  cases,  14  (2)  ;   carbon  dioxide, 

3  (1)  ;  hydrogen  sulphide,  22  (3)  ;  sulphur  dioxide, 
1  ;  chlorine  and  hydrochloric  acid  fumes,  2  ; 
nitrous  fumes,  9  (2)  ;  ammonia,  4  (1);  benzene, 
naphtha,  and  petrol,  4  (2)  ;  nitro-  and  amino- 
derivatives  of  benzene,  38  (2)  ;  triehloroethylene, 
1  (1):  tetrachloroethane,  2.5  (4);  other  cases,  3. 
Administration  of  oxygen  from  cylinders  fitted 
with  pressure-reducing  devices  has  frequently 
proved  effective  not  only  in  cases  of  carbon  monox- 
ide poisoning,  but  also  in  poisoning  from  hydrogen 
sulphide  and  nitrous  fumes.  Of  the  38  cases 
of  poisoning  by  nitro-  and  amino-derivatives  of 
benzene,  28  were  due  to  the  use  of  dinitro-com- 
pounds  in  the  manufacture  of  a  particular  explosive 
in  one  factory.  To  render  the  explosive  safer  for 
use  in  mines,  a  certain  percentage  of  a  deliquescent 
substance  was  added  and  this  rendered  the  product 
more  easily  absorbed  by  the  sldn.  Moreover,  as  a 
great  demand  for  the  explosive  arose,  much  over- 
time liad  been  worked.  The  danger  has  been 
materially  reduced  by  improving  the  local  exhaust 
ventilation  and  reducing  the  spells  of  work  in  the 
mixing  room  to  four  hours  per  day. 

Industrial  eczema.  The  following  precautionary 
measures  are  recommended  for  use  where  workers 
come  in  contact  with  chromic  acid  or  its  salts  : — 
(1)  Daily  inspection  of  the  hands  and  arms  of  the 
workers.  (2)  Even  the  smallest  abrasion  should  be 
washed  in  running  water  and  immediately  covered 
by  collodion  or  by  a  dressing  of  boracio  lint  or 
cyanide  gauze  under  an  impervious  waterproof 
dressing  ;  the  dressing  sliould  be  changed  daily. 
(3)  Long  rubber  gloves  should  be  worn.  (4) 
The  arms  of  the  workmen  should  be  smeared  with 
a  suitable  ointment,  e.g.,  a  mixture  of  3  parts  of 
paraffinum  moUe,  B.P.,  and  1  part  of  lanoUne,  with 
the  addition  of  5  drops  of  90%  phenol  to  every 

4  oz.  ;  or  a  mixture  of  "  mineral  lard,"  3  lb., 
paraffin  wax,  7  oz.,  and  "  cyllin."  X\  oz.  For 
protecting  the  skin  against  oil  of  turpentine  a 
mixture  of  lanoline  and  castor  oil  (equal  parts, 
or  50  :  100),  to  which  1 — 2%  of  phenol  is  added,  is 
recommended. 

Results  of  five  years'  notifi,cation  of  lead  poisoning. 
It  appears  from  the  tabulated  figures  that  the 
(-ontinued  diminution  in  the  number  of  cases 
has  not  been  accompanied  by  a  corresponding  fall 
in  the  number  of  deaths  reported,  and  this  is 
attributed  to  the  fact  that,  following  on  the  opera- 
tion of  the  Workmen's  Compensation  Act  of  1906, 
deaths  of  lead  workers  suffering  not  only  from 
chronic  nephritis,  but  also  from  phthisis  and  pneu- 
monia have  been  certified  more  frequently  than 
formerly  as  due  to  lead  poisoning.  In  most 
industries  where  lead  or  its  compounds  are  dealt 
with,  the  provision  of  local  exhaust  ventilation 
and  periodical  medical  examination  has  resulted  in 
a  marked  diminution  of  cases  of  lead  poisoning. 

Telrachloroelhane  poisoning  (see  Willcox,  this  J., 
1915,  508).  The  following  precautionary  measures 
have  been  adopted  : — ( 1 )  Operations  in  which 
\arnish  containing  tetrachloroethane  is  used  are 
carried  out  in  a  separate  shop  or  a  screened-ofi 


portion  of  a  larger  shop.  (2)  Exhaust  fans  are 
provided  at  the  floor  level.  (3)  No  workpeople 
are  allowed  to  remain  in  the  shop  during  meal- 
times. According  to  experiments  made  by  K.  B. 
Lehmann  in  Germany,  the  vapour  of  t«tracliloro- 
ethane  is  about  9  times  as  poisonous  as  that  of 
carbon  tetrachloride  and  about  4  times  as  poisonous 
as  that  of  chloroform. — A.  »S. 

Washing  and  distilling  liquids  ;   New  methods  used 

in .     C.  H.  Borrmann.     Z.  angew.  Chem., 

1915,  28,  377—380,  381—388. 

The  author  gives  an  account  of  the  favourable 
results  which  have  attended  the  introduction  of 
the  washing  and  distUling  columns,  devised  by 
Kubierschky,  into  different  branches  of  chemical 
industry.  The  washing  column,  suitably  modified 
to  meet  special  requirements,  is  used  for  washiag 
one  hquid  with  another,  for  washing  and  cooling 
gases,  and  for  condensing  vapours.  In  operations 
of  this  kind,  the  hghter  liquid  or  the  gas  usually 
becomes  specifically  heavier  during  the  treatment, 
and  this  leads  to  the  production  of  local  currents, 
eddies,  etc.,  which  interfere  with  the  efficient 
working  of  ordinary  counter-current  apparatus. 
In  the  Kubierschky  apparatus,  the  column  is 
divided  into  compartments,  and  by  means  of 
connecting  pipes  or  passages,  the  lighter  liquid 
or  gas  is  made  to  enter  each  compartment  at  the 
top  and  to  flow  downwards,  and  then  to  rise  through 
the  connecting  pipe  or  passage  to  the  top  of  the 
next  higher  compartment.  The  heavier  liquid  flows 
downwards  through  the  column  in  fine  streams 
tlirough  perforations  in  the  partitions  dividing 
the  compartments.  By  the  use  of  a  washing 
column  of  this  type  it  has  been  found  possible  to 
work  successfully,  on  a  commercial  scale,  the  pro- 
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cess  for  refining  lignite  tar  oil  bv  washing 
with  alcohol  (see  Ger.  Pat.  232,675  ;  this  J.,  1911, 
610).  The  tar  oil  flows  downwards  through  the 
column,  a  portion  of  which  is  shown  in  Fig.  1, 
wliilst  the  alcohol  enters  near  the  bottom  and  leaves 
at  the  top,  but  flows  downwards  in  each  separate 
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ooftmartmc-nt,  as  inilicatt>d  by  the  anows>.  The 
nJcohol  dissolves  phenclic  and  resinous  constituents 
from  tar  oil,  and  relincd  parallin  oil  containing  a 
small  percentage  of  alcohol  leaves  the  bottom  of 
the  column.  Tliis  and  the  alcoholic  solution  of 
phenols,  etc.,  are  led  through  hent  interchaneers 
tosepai-ate  distilling  columns  to  recover  the  alcohol, 
which  is  used  again.  About  0-7  kilo,  of  alcohol 
is  used  per  kilo,  of  oil,  and  the  loss  of  alcohol  is 
less  than  1%  of  the  quantity  of  oil  treated.  The 
cost  of  the  protess.  including  interest  on  capital, 
depreciation,  etc.,  is  only  M  0-7  per  100  kilos,  of 
oil  (about  Id.  per  cwt.).  A  similar  method  is  used 
to  recover  the  aniline  remaining  dissolved  in  the 
aqueous  liquor  obt.iin«*d  diiring  its  manufacture  : 
benzene  is  used  as  solvent  for  the  aniline.  A 
plant  rapablo  of  titrating  8  cb.  ui.  (about  28ii 
ch.  ft.>  of  the  liquor  per  hour  requij-es  only  one 
attendant.  A  similar  foi-m  of  apparatus  may  be 
used  for  the  continuous  nitration  of  benzene.  The 
nitrating  acid  flows  dtnvnwards  through  the 
column  (.see  Fig.  2)  and  the  benzene  is  introduced 
near  the  bottom  and  takes  the  path  indicated  by 
the  arrows ;  the  compartments  of  the  column 
are  provided  with  separate  cooling  coils  as  shown. 
The  ci'ude  nitrobenzene  leaving  the  upper  part  of 
the  column  passes  to  a  washing  column,  where  it  is 
washed.with  water,  and  then  to  a  distilling  column 
to  recover  the  excess  of  benzene.  Toluene  can  be 
nitrated  in  the  same  way,  and  by  controlling  the 
rate  of  flow  of  the  toluene  and  the  mixed  acid, 
nitration  to  mono-,  di-,  and  tri-nilrotoluene  can  be 
efifect«d  in  a  single  column.  Moreover,  as  the  fresh 
toluene  comes  in  conta.ct  only  with  nearly  exhausted 
nitrating  arid,  the  undesired  formation  of  m- 
nitrotoluene  is  avoided.  In  the  Kubierschky  gas 
washer  it  is  stated  that  the  passage  of  the  gas 
downwai'ds  through  each  compartment,  in  ibhe 
same  direction  as  the  washing  hquor,  results  in  an 
increase  of  draught  equivalent  to  10 — 20  una.  of 
water.  The  es.'sential  feature  of  the  new  form 
of  distilling  and  rectifying  column  is  that  the 
condensed  liquid  flows  downwards  continuously 
in  the  form  of  fine  streams,  offering  a  large  surface 
to  the  vapour,  instead  of  flowing  from  compartment 
to  compartment  through  special  overflow  tubes  ; 
also,  as  in  the  washing  column,  vapours  which 
become  heavier  during  rectification  flow  down- 
wards through  earh  compartment  of  the  column. 
In  alcohol  stills  of  this  type,  results  are  obtained 
equal  to  those  furnished  by  stills  of  ordinary  type 
of  twice  the  height,  and  it  is  possible  to  prepare 
absolute  alcohol  continuously  almost  as  cheaply 
as  94—95%  alcoliol  in  the  usual  type  of  apparatus. 
Distilling  plants  for  the  manufacture  of  bromine 
(this  J.,  1914,  135),  each  with  a  daUy  output  of 
iJOO  kilos,  of  liquid  bromine,  have  been  installed  in 
20  works  in  fiermany.  Apparatus  has  also  been 
devised  in  which,  by  use  of  supeiheatcd  steam,  it  is 
possible  to  distil  even  high-boihng  products 
(petroleum,  oils,  fatty  acids,  tar,  etc.)  at  atmos- 
pheric pressure  ;  the  chief  part  of  the  steam  is  not 
condeiLscd  with  the  distillation  products,  but  is 

Fiassed  through  a  superheater  and  used  again. 
n  distilling  petroleum,  for  example,  petroleum 
spirit  is  first  di-iven  off  by  means  of  live  steam, 
and  the  residual  oil  is  then  pumped  into  a  high- 
level  resers-oir  and  flow.s,  at  about  90°  C,  through 
a  condenser,  into  a  second  column,  where  the  lamp 
oU  fraction."",  etc.,  are  expelled  by  means  of  super- 
heated steam.  The  vapours  leaving  the  column 
are  cooled  to  a  little  over  100°  C.  ;  the  oil  is  thus 
almost  complet-ely  condensed,  and  the  gi-eater  part 
of  the  steam  is  passed  through  a  steam  jet  blower 
or  rotary  compressor  and  then  to  the  superheater, 
the  remainder  being  led  into  the  first  column  to 
distU  off  the  petroleiim  spirit ;  by  condensing  | 
the  vapours  from  the  second  column  in  stages,  any  i 
desirecl  fractions  can  be  obtained.  In  a  plant  of 
this  tyije  for  tar  distillation,  the  steam  con.siunption 


IS  oidy  o — 10  %  of  the  quantity  of  tar,  whilst  for  the 
superheater  a  quantity  of  tar  or  fnel  oil  equal  to 
2 — 3  %  of  the  quantit  y  of  tar  distilled  is  required. 

—A.  S. 

Patents. 
Drying  by  the  circulation  of  air  ;  Apparalits  for 


W.  Yates,  H.  W.  8.  Martin,  and  Matthews  and 
Yates,  Ltd.,  Swinton.  Eng.  Pat.  22,158,  Nov.  7, 
19U. 

The  apparatus  consists  of  a  single  drying  chamber 
along  the  side  of  which  are  a  iiumljer  of  heating 
chamboi's  which  open  into  the  drying  chamber. 
Fans  are  fixed  in  the  upper  parts  "of  the  heating 
chambei's  and  heat  radiators  in  the  lower  parts. 
Fresh  air  Ls  admitted  to  the  apparatas  by  an  inlet 
at  one  end  and  approximately  the  same  quantity 
of  air  is  expeUed  at  the  other  end  so  as  to  induce 
a  steady  and  controlled  flow  through  the  apparatus. 
The  heated  air  thus  follows  a  spu'al  path  along  the 
drying  chamber,  passing  through  each  radiator  and 
fan  in  .succession. — W.  C.  II. 

Oils    [e.g.,    hibricatinrj    oils'\    and    other    liquids ; 

Apparatus  for  purifying  and  fiUcring .  W.  F. 

Warden,  Cuvahoga  Falls,  Ohio,  U.S.A.  Eng. 
Pat.l92,Jan.o,19l5.  Under  Int.Conv.,Jan.5,1914. 

The  oil  passes  tlirough  an  externally  heated 
settling  tank  containing  water,  and  then  through  a 
tank  provided  with  removable  filtermg  screen^, 
into  a  second  water  chamber,  from  which  it  over- 
flows into  a  collecting  tank. — W.  F.  F. 

Mixing  dry  materials  ;  Machines  for .     A.  B. 

Lennox,  A.  Tate,  and  T.  Clifton,  Newcastle-on- 
Tj^ne.     Eng.  Pat.  2945,  Feb.  23,  1915. 

The  apparatus  consists  of  a  rectangular  box,  a, 
which  can  be  revolved  about  its  horizontal  axis, 
&,    and   is   provided   inside   with   solid   or  hollow 


ti-iangular  prisms  or  beaters,  j,  k,  m,  n,  o,  as 
shown  in  the  flgurc,  to  agitate  and  mix  the 
materials.  Lips,  p,  q,  may  be  attached  to  the 
inner  edges  of  the  prisms,  those  on  the  middle 
prisms,  j,  k,  being  parallel  to  the  sides  of  the  box, 
and  those  on  the  comer  prisms,  m,  n,  o,  parallel 
to  the  bottom.— W.  C.  H. 

Air-fillers.  G.  A.  Jlower,  and  Sturtevant  Engineer- 
ing Co.,Ltd.,London.  Eng. Pat. 9390, June  26,1915. 
Am  is  filtered  tlirough  bags  which  are  periodic- 
ally caused  to  coUapse  from  Ijoth  ends  and  are 
then  released  to  allow  them  to  extend  again  and 
come  to  a  sudden  stop,  whereby  a  shaking  "  flick  " 
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is  imparted  to  them.  Tlie  end^  of  the  bags  are 
attached  to  an  upper  and  a  lower  frame,  and 
flexible  connections  pass  from  the  upper  frame 
over  pulleys  to  the  lower  frame,  so  that  the  weight 
of  the  lower  frame  serves  to  keep  the  upper  frame 
at  its  highest  position  with  the  bags  taut.  Auto- 
matic mechanism  periodically  depresses  the  upper 
and  raises  the  lower  frame  and  then  suddenly 
releases  both.  The  filter  comprises  a  number  of 
(liter  sections,  with  control  mechanism  which 
successively  cuts  oft'  each  section  from  tlie  vacuum 
and  opens  it  to  the  atmosphere  dm'iug  the  time 
occupied  by  the  shaking  in  that  section. — ^W.  C.  H. 

Hi/dro-extraclors  and  like  machines.  H.  A.  Halev, 
i'olwvn  Bay,  N.  Wales.  Eng.  Fat.  10,223,  July 
14,   1915. 

The  hinged  safety  cover  of  a  hydro-extractor  is 
closed  and  opened  by  means  of  a  sliatt  having  a 
screw  groove  wliich  engages  with  a  sleeve,  so  that 
when  the  latter  rises  on  the  shaft  it  acts  on  a 
counterweighted  arm  attached  to  the  cover  and 
closes  the  latter,  whilst  when  it  descends  the  cover 
is  opened.  Various  alternative  devices  are  described 
for  preventing  the  sleeve  from  descending,  and 
thus  locking  the  closed  cover,  until  the  machine 
comes  to  rest. — W.  C.  H. 

Cenirijuqal  separator.  E.  W.  Beach,  Winnetka, 
111.  U.S.  Pat.  1.158,959,  Nov.  2,  1915.  Date 
of  appl.,  July  16,  1912. 
A  ROTATING  casing  is  divided  by  a  disc,  40,  pro- 
vided with  peripheral  openings,  41.  liquid  is 
admitted  to  the  lower  part  of  the  casing  and  forms 


a  layer  on  the  side,  ^^llich  partly  obstructs  the 
openings,  41.  The  lighter  constituent  of  a  mixture 
passes  upwards  into  the  main  separating  compart- 
ment and  the  heavier  constituent  passes  down- 
wards to  the  discharge,  40a. — W.  F.  E. 

Separating  liquids  [water]  from  gas  [steam]  or  the 
like.  P.  Nies,  T.  Vogel,  and  F.  Ber^,  Mannheim, 
Germany.  U.S.  Pat.  1.159,073,  Xov.  2,  1915. 
Date  of  appl.,  Dec.  1,  1911. 

A  NUMBER  of  bars  of  Y-sectiou,  with  the  upper 
limbs  perforated  and  the  lower  limb  imper- 
forate, are  arranged  in  vertical  and  horizontal 
rows  to  form  a  cellular  structure.  Each  bar  is 
supported  by  adjacent  bars  at  its  longitudinal 
edges  and  at  the  section  line  of  the  three  limbs. 
The  bars  are  mounted  in  a  frame  and  pressed  into 
contact  by  side  strips  held  in  place  by  screws. 
The  whole  is  contained  in  a  casing  through  which 
the  mixed  fluid  to  be  separated  is  passed  hori- 
zontally.—W.  F.  F. 

Separating  water  [vapour]  from  gas.  H.  Blau, 
Augsburg,  Germanv.  U.S.  Pat.  1,160,826,  Nov. 
16,  1915.     Date  of  appl.,  Feb.  1,  1913. 

A  COMPRESSED  mixture  of  water  vapovir  and  gas 


is  cooled  in  successive  stages  while  moving  upwards, 
j  the  liquefied  portions  flowing  downwards.  The 
I  cooUng  is  effected  by  expansion  of  the  gases  and 
!  evaporation  under  low  pressure  of  part  of  the 
}   liquefied  gases. — W.  F.  F. 

1  Pump  for  corrosive  liquids.  A.  Ferraris,  Turin, 
Italy.  U.S.  Pat.  1,159,201,  Nov.  2,  1915.  Date 
of  appl.,  Aug.  12,  1915. 

In  a  siphon  pump  in  which  a  chamber  containing 
oU  is  interposed  between  the  pump  cylinder  and 
piston  and  a  chamber  communicating  with  it, 
containing  corrosive  liquid  (see  Eng.  Pat.  4482 
of  1914  ;  this  J..  1915,  263),  the  piunp  cylinder 
communicates  with  the  oil  chamber  below  the  top 
of  the  latter,  and  means  are  provided  for  dis- 
charging acid  gas,  produced  in  the  chamber,  to  the 
atmosphere.  The  discharge  pipe  extends  over 
a  tank  which  surrounds  the  upper  part  of  the  pump 
cylinder  and  receives  oil  which  escapes  from  the 
piston  ;  any  oil  carried  by  the  acid  gas  is  thus 
discharged  mto  the  tank  and  thence  returned  to 
I    the  chamber.— W.  C.  H. 

[Fuller's]  earth-treating  process  and  product.     M.  J. 
Welsh,  Assignor  to  The  Atlantic  Refining  Co., 
'        Philadelphia,  Pa.     U.S.  Pat.  1,159,450,  Nov.  9, 
1915.     Date  of  appl.,  Jan.  26,  1915. 

Fuller's  earth  or  similar  earthy  material  for  filter- 
ing, decolorising,  or  purifying  Uquid,  is  treated  wit  li 
acid,  washed,  and  calcined.  The  calcination  may 
precede  the  acid  treatment. — W.  F.  F. 

Cements,  ores,  and  other  materials  in  a  rotary  kiln  ; 

Process  of  treating .     G.  Polvsius.     Fr.  Pat. 

475,313,    Julv    18,    1914.       Under    Int.    Com., 
July  IS,  1913. 

See  Eng.  Pat.  17,145  of  1914  ;    this  J.,  1915,  963. 


Vacua  ;     Apparatus  for   producing  ■ 


.       J.    H. 

Storm  and  S.  G.  van  Welderen.  Fr.  Pat.  473,237, 
May  22,  1914. 

See  Eng.  Pat.  21,508  of  1914  ;   this  J.,  1915,  999. 

Liquid ;       Apparatus      for      introducing into 

another  liquid  under  jjressure.     R.  C.  Parsons. 
Fr.  Pat.  475,408,  Jidy  18,  1914. 

See  Eng.  Pats.  10,751  and  29,329  of  1913  ;  this  J., 
1914,  949. 

Evaporation    and    distillation    of   liquids.       G.    T. 
Thorssell.     Fr.  Pat.   476,135,  Sept.  2,   1914. 

See  Eng.  Pat.  9295  of  1914  ;   this  J.,  1915,  538. 

Centrifugal  separation  of  solids  from  liquids  ;  Method 

and  apparatus  for  the .     J.  Hughes,  W.  O. 

Travis,  and  R.  A.  Sturgeon.    Fr.  Pat.  476,341, 
Oct.  19,  1914. 

See  Eng.  Pat.  24,038  of  1913  ;   this  J.,  1915,  263. 

Impregnating  liquids  icith  carbon  dioxide  and  other 

gases  ;    Apparatus  for .     A.  A.  Pindstofte. 

Fr.  Pat.  476,587,  Sept.  16,  1914. 

See  Eng.  Pat.  19,769  of  1914  ;   this  J.,  1915,  344. 

Method  and  apparatus  for  treating  fluid  material. 
U.S.  Pat.  1,160,169.     See  X. 

Process  of  rendering  corrosive  fluids  non-corrosive. 
U.S.  Pat.   1,151,255.     See  XX. 


IlA.— FUEL;    GAS;    MINERAL  OILS  AND 

WAXES. 

Petroleum  :]  Action  of  Florida  earth  on  unsaturated 

compounds  [in ].   L.  G.  Gurvitsch.     J.  Russ. 

Phvs.  Chem.  Soc.  1915,  47,  827—830.   J.  Chem. 
Soc.,  1915,  108,  i.,  933—934. 

When  the  ethereal  extract  of  the  resinous  coloiirincr 
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matt'ers  removed  from  petroleum  •>>•  "  floridin  " 
is  freed  from  etlior  l>y  distillation  and  the  residue 
added  to  the  ori^'inal  decolorised  petroleum,  the 
result inj;  produet  is  darker  than  the  imtrcated 
petroleum.  Sinee  "  lloridiu  "  eoiltains  no  suh- 
stames  which  can  he  extracted  hy  organic  solvents, 
its  action  on  petrohnini  must  be  accompanied  by 
vhemical  chani;e  of  .some  constituent  of  the 
]ietrolcum.  That  such  change  consists  in  poly- 
anerisation  of  unsatiu'ated  compounds  is  shown  by 
the  behaviour  of  "  lloridiu "  towards  amylene 
and  the  terpenes.  When  freshly  rectilied  amylene, 
li.pt.  39° — lO')'  C  is  mixed  with  an  ecpial  weight 
of  dehydrated  "  lloridiu,"  a  considerable  rise  of 
temperature  occurs;  after  two  hours,  about  15°,',. 
and  after  two  days,  about  S.'j",,  of  polymerised 
products,  b.pt.  above  100' C,  arc  formed,  these 
consisting  largelv  of  the  di-amyleno  obtainable  by 
the  action  of  sulphuric  acid  on  amylene.  In  the 
oaso  of  pinene,  the  addition  of  5''u  of  "  floridin  " 
causes  vijrorous  boiliuir.  and  with  a  larger  propor- 
tion the  whole  of  the  liquid  may  be  projected 
fi-om  the  C'-.ntai>iin|4  flask,  .\jter  careful  treat- 
ment of  a  specially  purified  s.-iuiple  of  pinene, 
b.pt.  (98%)  154-8°— 157-9=  C  sp.gr.  at  1S°/18'  C. 
0-8627,  [a]D=-39-6°,  with  25%  of  "floridin," 
a  liquid,  sp.OT.  at  18=/18'C!.  0-8928.  [ajo  =-5-0°, 
was  obtained.  Fractionation  of  the  latter  gave 
t> — 7%  of  camphene,  calculated  on  the  weight  of 
the  original  pinene  ;  this  yield  is  capable  of  being 
increased  considerablv.  Xo  dipentene  was  found, 
but  37  %  of  the  treated  liquid,  b.pt.  above  200°  C, 
apparently  consisted  of  sesqiii-  and  poly-terpenes. 
I'olymerisat ion  of  amylene  is  etTected  also  by 
carbon  and  by  alumina,  the  development  of  heat 
in  the  latter  case  being  more  marked  than  with 
''  floridin."  In  the  case  of  pinene,  addition  of 
blood  charcoal  or  alumina  is  accompanied  by 
generation  of  comparatively  little  heat,  and  the 
pinene  remain.*  unchanged. 


.'■^'Iram     {itrhinc     oils:     Examlnuiion     oj .     F. 

Sohw-ar/.  and  J.  Marcusson.     Milt.  k.  Matei-ial- 
pruf.,   1911,  32,  496—502. 

For  determining  the  tar-forming  value  of  mineral 
oils,  the  authors  prefer  to  heat  at  120'  instead  of 
1.50°  C.  as  recommended  bv  Kissling  (this  J.,  1906, 
077;  1907,  403;  1908,  "I0.i3  ;  lOOO,  84,  594). 
The  subsequent  treatment  is  then  facilitated,  as 
practically  no  coke  Is  formed  ;  and  the  tar-forming 
values  thus  determined  are  just  as  valuable  as 
the  sum  of  the  tar-forming  and  coke-forming 
values  (Kissling)  for  characterising  turbine  oils. 
50  grms.  of  the  oil  is  heated  in  a  200  c.c.  Erlenmeyer 
flask  (diam.  of  bulb  7-5  cm.,  height  12-5  cm.)  for 
50  hours  continuously  in  an  air-oven  at  120°  C. 
The  flask  stamls  inside  a  shallow,  thick-walled 
porcelain  vessel  which  rests  on  a  thick  sheet  of 
asbestos  a  few  cm.  above  the  bottom  of  the  oven, 
and  the  inner  wall  of  the  oven  is  preferably  lined 
with  asbestos.  The  oil  is  treated  with  50  c.c.  of 
an  aqueous  solution  containing  50°;^  of  alcohol 
l)y  weight  and  4%  of  sodium  hydroxide,  heated 
for  15  niias.  at  80°  C.  under  a  reflux  condenser, 
shaken  vigorou.sly  for  5  mins.,  and  transferred  to 
a  separating  funnel.  After  standing  over-night, 
the  alkaline  .solution  is  filtered,  extracted  with 
30  c.c.  of  light  petroleum  spirit,  acidified  with 
dilute  hydrochloric  acid,  and  the  tarry  substances 
removed  liy  extracting  several  times  with  benzene. 
The  benzene  solution  Ls  w-ashed  with  water, 
evaporated,  and  the  residue  dried  at  105°  C.  for 
10  mins.  The  requirements  for  turbine  oils  of 
good  quality  have  been  given  previously  (this  J., 
1914,  128).  The  portion  of  mineral  lubri-ating 
oils  soluble  in  acetone  (.Schwarz,  this  .T.,  1911,  527) 
has  a  higher  tar-forming  value  than  the  original 
-oil,  and  if  the  acetone-soluble  portion  be  dissolved 
in  petroleum  spirit  and  shaken  with   castor  oil, 


the  latter  extracKs  a  portion  with  a  still  higher  tar- 
fornnng  value.  It  is  obtained  in  the  form  of  a 
soft  resinous  mass,  which  can  bo  separated  by- 
treatment  with  fuUeis'  earth  and  extraction  with 
petroleum  spti-it  into  about  15%  of  a  solid  resin 
and  85 "o  of  a  viscous  oil. — A.  S. 

Asphalts  ;    Differcntialion  of  nuUirul  and  nrlificial 

.     J.    Jlarcusson.     MHi.    k.    Materialpriif., 

1914,  32,  419—431.    (See  also  this  .T.,  1914,  739.) 

Determination  of  natural  asphalt  in  admixture 
iciih  artificial  asphalt. — The  constituents  of 
coal-tar  and  coal-tar  pitch  which  dissolve  in 
organic  solvents  are  almost  completely  converted 
by  strong  sidphiiric  acid  into  water-soluble 
sulphonic-acids,  ^\'hereas  in  the  case  of  natural 
asphalt,  insoluble  couipounds  richer  in  sulphur 
than  the  original  material  are  obtained.  The 
latter  form  a  black,  coal-like  ijowder  which  is 
soluble  in  pjTidine.  A  sample  prepare  d  from  t rude 
Trinidad  asphalt  contained  81%  sulphur  and  one 
from  the  purified  asphalt,  7-7  %.  Ten  grms.  of  the 
asphalt  is  shaken  with  75  c.c.  of  ether-hydrochloric 
acid  (prepared  by  shaking  ether  with  strong  chilled 
hydrochloric  acid),  which  is  added  in  3  to  4  por- 
tions, with  constant  shaking.  .tVfter  about  10 
minutes'  shaking  75  c.c.  of  water  is  added,  and 
the  liquid  heated  on  the  water-bath  until  the 
odour  of  ether  has  disappeared.  The  acid  solution 
is  filtered,  and  the  insoluble  residue  washed,  dried 
if  nccessarj",  and  extracted  with  boiling  chloroform. 
The  extract  is  evaporated,  the  bituminous  residue 
dried  at  105°  C,  and  weighed,  and  3  grms.  thereof 
treated  with  constant  shaking  with  6  c.c.  of  strong 
sulphuric  acid,  and  then  heated  for  45  mins.  on 
the  water-bath.  After  cooling,  it  is  mixed  with 
about  200  c.c.  of  water,  and  left  for  an  hour. 
The  black  deposit  is  then  filtered  off,  washed  with 
cold  water  until  free  from  acid,  dried  at  105°  C, 
and  weighed.  In  test  experiments  with  crude  and 
purified  Trinidad  asphalt  containing  respectively 
45  and  -18%  of  bitumen,  the  quantities  of  insoluble 
matter  found  were  2  to  (i°o  lower  \  hau  the  quantity 
of  bitumen  in  the  sample.  It  is  therefore  advis- 
alile  to  add  a  correction  of  4%  to  the  weight  of 
the  deposit  obtained.  Saponifiabte  constituents. 
— Natural  a.sphalts  yield,  on  heating,  distillates 
with  high  acid  and  saponification  values.  For 
example,  four  samples  gave  acid  values  of  6-9  to 
15-4  and  saponification  values  of  28-5  to  36-5, 
whilst  petroleum  residues  had  acid  values  ranging 
from  01  to  0-4  and  saponification  values  of  7-0 
to  13-5.  Five  grms.  of  benzene-soluble  bitumen 
is  dissolved  in  25  c.c.  of  benzene  (free  from 
thiophene),  and  boiled  for  1  hour  beneath  a  reflux 
condenser  with  25  c.c.  of  N/1  alcoholic  potassiuni 
hvdroxide.  After  cooling,  the  liquid  is  treated 
with  200  c.c.  of  no\dral  90%  alcohol,  which  pre- 
cipitates the  bulk  of  the  pitch-like  substances, 
and  is  titrated  without  filtration  with  standard 
liydrocldorio  acid,  using  phenolphthalein  as  iiidi- 
cator.  Asphalt  itcs. — Syrian  asphalts,  gilsonite, 
grahamite.  etc.,  differ  from  ordinary  asphalt 
in  chemical  properties.  They  only  contain  a 
trace  of  free  acids  {c.</.,  0-1  to  0-5'°(,),  with  the 
exception  of  manjak  (Barbados)  with  cr/.,  2-4%. 
Oily  coast ituents  unat tacked  by  sulphuric  acid 
varied  from  1-4  to  t>-7%,  but  manjak  showed  17%, 
and  thus  dilfered  from  all  other  asphaltites 
examined. — C.  A.  M. 

Nciv  methods  used  in  washin;/  and  disliltinfj  liquids. 
Borrmann.     See  I. 

Storage  of  ammoniacal  liquor.    C'urphey.    See  VII. 

Direct  production  of  liquor  ammonia;  from  r/as  liquor. 
Ililgen.stock.     See  VII. 

Absolute  viscometer.     Stone.     See  XXIII. 
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Patents. 

Peai  or  iv.rf ;    Process  for  the  preparation  of  pure 

and  the  article  produced.    W.  von  Buckte- 

schell,  Terijciki,  Finland.  Eng.  Pat.  5218,  Feb. 
28,  1914. 
Pel^t  is  dried,  reduced  to  a  fine  powder  by  milling, 
passed  through  a  sieve,  and  exposed  to  a  current 
of  air  which  separates  it  from  the  heavier  impuri- 
ties. (Reference  is  directed,  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  2831  of  1870,  17,096  of 
1903,  and  700  of  1904  ;  this  J.,  1904,  897  ;  1905, 
322.)— W.  F.  F. 

Saicdust ;  Process  for  briquetting  — — -.  M.  Perle- 
witz,  Berhn.     Ger.  Pat.  286,846,  Aug.  15,  1911. 

Sawdust  is  mixed  cold  with  from  oiie-fifth  to  one- 
quarter  of  its  weight  of  crude  naphthalene,  and  the 
mixture  is  pressed  in  hot  moulds. — A.  S. 

Coke;     Removal  and   loading   of  a   mass   of 

located  071  a  quenchinn  bench.    C.  Still,  Reckling- 
hausen, Germany.    Eng.  Pats,  (a)  8609,  June  10, 
and  (B)  8705,  June  12,  1915.     Under  Int.  Conv., 
June  26  and  Nov.  10,  1914.    Additions  to  Eng. 
Pat.  7364,  May  17,  1915   (this  J.,  1915,  1045). 
(.A)  Coke  which  has  been  discharged  from  a  coke- 
oven  on  to  a  stationary  quenching  bench,  is  moved 
forward  over  a  grating  formed  of  T-irons  extending 
longitudinally,  the  flanges  of  which  are  gradually 
tapered  so  that  the  width  of  the  gaps  increases 
in    the    direction     of    movement    of    the    coke. 
(b)  The    coke    on    tl\e    quenching    bench    moves 
forward  over  a  grating  which  is  at  first  substan- 
tially horizontal  and  then  slopes  downwards. 

— Vv^.  F.  F. 

[Gas]  retorts ;  Machines  for  charging  and  dis- 
charging   .       J.    G.    W.    Aldridge,    London. 

Eng.  Pat.  22,066,  Nov.  5,  1914. 

A  CHAKGING  scoop.  Open  at  the  bottom,  and  com- 
posed of  a  side  frame  and  pivoted  front  push-plate, 
is  operated  by  a  chain  which  is  wovmd  on  a  poly- 
gonal drvun.  "  The  chain  is  made  in  stepped  widths 
so  that  it  may  all  be  wound  upon  a  relatively  small 
drum,  the  wider  sections  being  formed  of  series 
of  pairs  of  parallel  links  spaced  apart  to  accommo- 
date narrower  sections.  A  plate  is  provided  to 
foi-m  a  bottom  for  the  charging  scoop  when  outside 
the  retort.— W.  F.  F. 

[Gas]  retort  houses.    A.  McD.  Duckham,  Ashtead, 
Smrey.     Eng.  Pat.  24,289,  Dec.  18,  1914. 

In  a  vertical-retort  house,  the  hot  an-  from  the 
bottom  of  the  settings  is  deflected  by  covers 
through  gratings  in  the  side  walls  of  the  house,  so  as 
to  prevent  overheating  of  the  working  platfonms 
above.  Cooler  air  may  be  supplied  to  the  space 
above  the  covers  through  openings  in  the  walls, 
or  through  a  ventilating  shaft  extending  down- 
wards to  a  suitable  level. — -W.  F.  F. 

Water-gas  ;    Using  exhaust  steam  in  the  manufacture 

of .   n.  E.  Smith,  London.  Eng.  Pat.  23,052, 

Nov.  25,  1914. 

In  water-gas  producers  of  the  intermittent  type, 
the  exhaust  st^am  from  the  tmbine  which  operates 
the  blower  is  passed  into  the  i:)roducer  through  a 
liquid  seal,  which  may  bo  adjusted  in  depth  to  give 
the  required  pressure. — W.  F.  F. , 

Water-gas  generator.  Dellwik-FIeischer  Wassergas- 
Ges.,  Frankfort,  Germanv.  Ger.  Pat.  286,600, 
June  27,  1913. 

The  cylindrical  generator  is  divided  into  two  com- 
partments by  a  vertical  partition  which  does  not 
extend  to  the  top.  Dining  the  "  blow  "  period, 
separate  blasts  of  air  are  forced  through  the  two 
compartments,   but  in  the  gas-making  stage  the 


steam  passes  through  the  two  compartments  im 
succession.  In  this  way  the  formation  of  carbon 
monoxide  is  minimised  during  the  "  blow  "  and. 
increased  during  the  gas-making  period. — A.  8. 

Gas  producer.  W.  J.  Lindsay,  Philadelphia,  Pa., 
Assignor  to  Camden  Iron  Works,  Camden,  N.J. 
U.S.  Pat.  1,160,516,  Nov.  16,  1915.  Date  of 
appl.,  Nov.  12,  1913. 

The  rotating  cylindi'ical  body  of  the  producer  is 
provided  with  a  fixed  cover  having  two  eccentric 
holes,  and  a  fixed  beam  above.  Bent  stirring 
bars  supported  by  the  beam,  and  adjustable 
vertically,  project  through  the  holes,  and  are 
rotated  by  gearing. — W.  P.  P. 

Fuel  for  internal  combustion  engines  ;   Liquid 

[from  tar  oil].  G.  E.  Heyl  and  T.  T.  Baker,, 
London.    Eng.  Pat.  23,014,  Nov.  24,  1914. 

A  LIQUID  fuel  for  use  in  internal  combustion  engines 
with  a  suitable  (paraftin)  carburetter,  is  obtained 
from  the  middle  oil  distUled  from  coal  tar  between 
170°  and  230°  C,  by  mixing  with  10—30%  of 
caustic  soda  in  aqueous  solution,  separating, 
treating  with  2 — 5%  of  sulphiu-ic  acid,  washing, 
and  cooling  to  4°  C.  ;  the  oil  is  pressed  or  decanted 
from  the  naphthalene  which  separates,  then 
distilled  and  the  fraction  up  to  230°  C.  collected, 
thereby  retaining  in  the  still  substances  which 
wovdd  give  a  deposit  on  admixture  of  the  tar  oil 
with  a  mineral  oU  ;  the  redistilled  oil  Is  cooled  to 
4°  C,  and  the  naphthalene-like  solid  which 
separates  removed  by  pressing  or  decanting  ; 
finally  the  oU  obtained  is  mixed  with  petrol, 
paraftin   oil,   or    other  hydrocarbon    liquid    fuel. 

— F.W.A. 

Distilling  oil;    Method  of  and  apparahis  for . 

J.  T.  Davis,  Alameda,  Cal.,  Assignor  to  F.  W.- 
Clayton, San  Francisco.  Cal.  U.S.  Pat.  1,159,186, 
Nov.  2,  1915.     Date  of  appl.,  July  22,  1913. 

Oil  is  sprayed  against  an  abutment  in  the  fu'st  of 
a  series  of  evaporating  chambers  with  sloping 
bottoms,  connected  to  individual  condensei-s,  and 
heated  by  sand  baths.  The  oil  is  withdrawn  from 
each  chamber,  passed  thi'ough  a  steam-heated  coil, 
and  discharged  against  the  abutment  of  the  next 
chamber.— W.  F.  F. 

Gas  from  bituminous  fuels  ;    Process  for  the  pro-- 

duction    of in    int-ermitleni    opcraiimi.        P. 

Koster,  Assignor  to  Dellwik-Flelscher  Wassergas- 
Ges.  m.b.H.,  Frankfort,  Germanv.  U.S.  Pat, 
l,160,908,Nov.l6,1915.Date  of  appi.. Jan.24,1914. 

See  Fi-.  Pat.  466,422  of  1913  ;   this  J.,  1914,  585. 

lllumbuiting  gas  ;   Process  of  purifying  and  enrich- 
ing  .     Comp.  Frang.  du  Centre  et  du  Midi 

pour  I'Eclairage  an  Gaz.  Fr.  Pat.  475,486, 
Feb.  26,  1914. 

See  Eng.  Pat.  5764  of  1914  ;   this  J.,  1915,  268. 

Gases  ;  Purification  of   [combustible] .     E.   li. 

Hall.     Fr.   Pat.   476,475,   Nov.   5,    1914. 

See  U.S.  Pat.  1,120,475  of  1914  ;  this  J.,  1915,  91. 


Petroleum.  ;  Process  of  distilling  crude  - 


.    S.  W. 
Whitmore.    Fr.  Pat.  476,190,  Sept.  17,  1914. 

See  U.S.  Pat.  1,125,422  of  1915  ;  this  J.,  1915,  218. 

Petroleum,  and  other  oils  ;    Process  and  apparatus 

for   treating .       Lucas's    Low    Pressure    Oil 

Cracking     Process,     Ltd.         Fr.  Pat.  476,603, 
Nov.  24,  1914. 

See  Eng.  Pats.  12,653  and  18,923  of  1914  ;  this  J.,, 
1915,  707. 


Vol  XXJtlV.. Ko.  24.]      Cl.  Hb.— destructive  DISTILLATION;   HEATING;  LIGHTING. 


1237 


Ftul    for    internal-combuslion    nwlors     and     like 

Surjjosfs.       H.    GoULstcin.       l-'r.    Pat.    470,404, 
ov.  10.  1914. 
See  Eng.  Pat.  21.316  of  1014  ;   this  J.,  1915,  047. 

Apparaluji  for  fmriftiing  and  fillcring  nils  and  other 
liquids,     ling.  Pat.  192.     See  I. 

Healing  device  for  corrosive  gases,  vapours,  and 
Hqnids,  c.tpcci<dl!i  for  heating  the  liquor  in  the 
direct  recovery  of  ammonia.  Ger.  Pat.  280,000. 
.sVe  IIb. 

Eliminating  sulphur  from  oils.     Eng.  Pat.  22,147. 
See  III. 

Ammonium  compounds.     [Absorption  of  ammonia 
by  peat.]     Eng.    Pat.    IS, 558.     See   VII. 

Petrol-proof  paint.     Eng.  Pat.  907.     Sec  XIII. 


Ub.— DESTRUCTIVE  DISTILLATION; 
HEATING:    UGHTING. 

Hefner  lamp;    Dependence  of  the  light  of  the 

on  alvwspheric  corulitions,  more  especially  atmos- 
pheric pressure.  E.  Ott  (tvanslatfd  by  W.  .T.  A. 
Butterfiehl).  J.  Gas  Lighting,191j,132,378 — 381. 

The  formula?  ])roposed  by  E.  lat'betithal,  Char- 
lottenburg,  ami  W.  J.  A.  ButtcrfieUl,  .1.  S.  Ualdane, 
and  A.  P.  Ti-otter  (tliia  J.,  1911,  1005),  for 
L-alculating  the  variation  of  illumiuating  power 
of  the  Hefner  lamp  due  to  dilTeronce.'j  of  atmos- 
pheric pre&sure  and  percentage  of  aqueous  vapour 
and  of  carbon  dioxide  in  the  aii",  show  some 
divergence,  and  further  investigations  have  there- 
fore been  matlo  by  the  author  at  the  suggestion 
of  the  International  Photometric  Conimis.siou.  Ex- 
periments were  first  made  at  various  elevated 
stations  in  .Switzerland  and  in  a  mine  in  Alsace, 
but  the  results  were  unsatLsfactory.  A  series  of 
experiments  was  then  made  in  a  closed  iron 
vessel  through  which  a  con-stant  stream  of  air 
was  passed  ;  the  pressure  inside  the  vessel  could 
be  varied  from  about  800  to  000  mm.  of  mercury. 
From  the  results  obtained  the  author  concludes 
that  while  for  variations  of  prcssm-e  from  810  to 
717  mm.  Liebenthal's  forimila  is  con-eot,  when  tlic 
pressure  vario-s  from  717  to  014"5  mm.  it  gives 
too  low  a  result  ;  and  wliile  the  formida  of  Butter- 
field,  Haldane,  and  Trotter  gives  a  I'oiTect  averji^je 
over  the  whole  range,  their  point-  lie  on  a  straight 
line,  while  the  author's  lie  on  a  curve.  Witli  regard 
to  the  influence  of  aqueous  vapoiir  the  results  did 
not  differ  seriovisly  from  those  obtained  by 
the  previous  observers,  but  were  rather  nearer 
tliose  of  Butterfield,  HaUlane,  and  Trotter.  The 
influence  of  carbon  dioxide  was  found  to  vary  con- 
siderably and  to  depend  upon  whether  the  carbon 
dioxide  was  introduced  as  such  or  was  the  result 
of  combustion  and  breathing  in  the  atmosphere 
in  which  tlie  expei'iment«  were  carried  out.  The 
author  concludes  that  it  is  desirable  to  caiTy  out 
the  determination  of  illuminating  power  in  a  well- 
ventUatod  room,  and  proposes  the  following 
formula,  which  omits  any  reference  to  the 
variations  in  the  percentage  of  carbon  dioxide  : 
y=1049 — 000.55a;  +  000011(6 — 700),  where  y  = 
illmninating  power,  a;=volume,  expressed  in 
litres,  which  the  aqueous  vapour  associated 
with  1  cb.  m.  of  dr>'  au',  free  from  carbon  dioxide, 
would  have  at  the  same  temperature  and  pressure, 
and  6  =atniospheric  pressure  between  717  and 
»16  mm.— W.  H.  C. 


Electric  arc  ;  The  consumption  of  carbon  in  the  - 
/.   ^'ariatio)l    witli   current   and   arc    length. 


II. 


Influence  upon  the  luminous  radiation  froni'thc 
arc.  W.  O.  nulliold.  Proc.  Rov.  Soc,  1915, 
A92,  122— 113. 

The  loss  of  an  atom  of  carbon  from  the  cathode 
of  a  very  short  carbon  arc  is  aci'on\panied  by.the 
transfer,  between  the  poles,  of  a  quantity  of 
electricity  equivalent  to  four  electronic  charges. 
Tliis  Iia.s  been  determined  from  observations  of 
the  cotLsvmiption  of  carbon  with  varying  conditions 
of  currint  density  and  length  of  arc,  and  from  the 
theoretical  ^aluo  of  the  electrochemical  equivalent 
of  carbon.  In  long  arcs,  in  addition  to  this  loss 
due  to  actu.al  triinsmission  of  the  electric  current, 
carbon  is  consumed  by  combust  ion  or  evaporation. 
The  .■\utlior  discussci  the  bearing  of  the  research 
upon  the  various  theories  of  the  electric  arc,  and 
also  sl\ows  that  increase  in  lirightness  of  the  arc 
in  air  is  intimately  connected  with  the  increase  in 
coRsunqjtion  of  carbon. — B.  N. 

Patents. 

Heating  device  for  corrosive  gases,  vapours,  and 
liquids,  especially  for  heating  the  liquor  in  the 
direct  recovery  of  ammonia.  Bergwerksges.  Trier, 
Hamm,Germany.    Ger.Pat.280,000,Sept.30,1914. 

A  MET.^L  tube,  to  which  the  heating  agent  is 
supplied,  is  enclosed  in  an  outer  vessel  of  quartz 
or  similar  material  not  attacked  by  the  gas  or 
liquid  to  be  heated,  and  the  intermediate  space 
is  filled  with  a  liquid  to  serve  as  heat-transmitting 
medium. — A.  S. 

Tungsten  filaments  for  eleclric  incandescpnce  lam.ps  ; 

Manufacture    of .     E.     R.     Orote,    Merton 

Park,  and  J.  W.  H.  Reynolds,  Streatham  Com- 
mon, Surrey.    Eng.  Pat.  22,057,  Nov.  5,  1914. 

A  inxTURB  of  tungstic  acid  or  sodium  tungstate 
with  gelatinous  aluminium  hydroxide  is  used  as 
a  binder  for  metallic  tungsten  or  its  compounds. 

—B.N. 

Incandescence  lamp.  F.  Skaupy,  BerUn,  Assignor 
to  General  Electric  Co.,  New  York.  U.S.  Pat. 
l,159,lll,Nov.2,1915.   Date  of  appl.,Nov.3,1910. 

A  TUNGSTEN-FILAMENT  lamp  IS  provided  with  an 
inorganic  halogen  compound,  e.g.,  of  thaUium, 
having  a  vapour  pressure  adapted  to  generate,  at; 
the  temperature  attained  during  the  normal 
working  of  the  lamp,  a  halogen-containing  atmo- 
sphere having  a  pressure  not  exceeding  that  of 
a  lirst-class  vacuum."  The  atmosphere  is 
chemically  active  towards  tungsten,  and  renders 
the  deposit  on  the  bulb  less  light-obscuring  than 
a  tungsten  deposit. — B.  N. 

Electrode;  Arc-lump .     C.   Field,  Assignor  to 

National  Carbon  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
l,15S,997,Nov.2,1915.   Bate  of  appl.,Aug.8,1913. 

A  r.\.EBON  conducting  body  is  combined  with  the 
double  fluoride  of  potassium  and  zh-conium. 

—B.N. 

Elect  rode ;  Arc-lamp .  O.  M.  Little,  Pitts- 
burgh, Pa.,  Assignor  to  Westinghouse  Electric 
and  Manufacturing  Co.  U.S.  Pat.  1,159,511, 
Nov.  9,  1915.     Date  of  appl..  Mar.  3,  1914. 

TiiE  electrode  contains  a  metallic  oxide  mixed  with 
titanium  and  tungstic  oxides. — B.  N. 


Peal ;  Treatment  of 
treatment    of   peat 


Apparatus  for  the  heal 
N.    Testrup,    London,    and 


T.  Rigbv.  Dumfries.  -Assignors  to  Wetcarbonizing, 
Ltd.,  London.  U.S.  Pats.  1,100,403  and 
1.100,404,  Nov.  10,  1915.  Dates  of  appl., 
Feb.  25,  1913,  and  Sept.  24,  1914. 

.See  Fr.  Pat.  455,890  of  1013  ;  this  J.,  1013,  937. 
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[Dec.  31,  1913. 


Gases  of  dry  diMiUation  ;  Purifying and  re- 
covering by-products.  K.  Burkheiser,  A-Ssignor 
to  Burkheiser  und  Co.,  Hamburg.  Germany. 
U.S.  Pat.  1.160.836,  Nov.  16,  1915.  Date  of 
appl.,  Aug.  7,  1912. 

.See  Ft.  Pat.  448,728  of  1912  ;  this  J.,  1913,  il."). 

Volatile  products  from  solid  carbonaceotts  material  ; 
Separation  of  — ■ — .  Oil  anfl  Carbon  Products, 
Ltd.     Ft.  Pat.  475,238,  July  16,  1914. 

See  Eng.  Pat.  15,368  of  1914  ;  this  J.,  1915,  1081. 

Incandescence  bodies  for  electric  lamps.  C.  O. 
Bastian.     Fr.   Pat.   476,589,   Sept.   25,    1914. 

See  Eng.  Pat.  22,331  of  1913  ;  this  J.,  1914,  1197. 


m.— TAR    AND   TAR    PRODUCTS. 

Tar;     Partial   distillation    of in   a    Wilton's 

continuous  still.  F.  Li\esey.  Southern  Ga^ 
Assoc,  Nov.  11,  1915.  J.  Gas  Lighting,  1915, 
132,  373—375. 
The  plant,  of  a  capacity  of  4000  galls,  of  crude 
tar  per  24  hom-s,  consisted  of  a  feed  t.ank  of  550 
galls,  capacity,  a  heat  interchanger,  a  cast  iron 
coil  stiU  having  12  circular  coUs,  3  feet  diam.  and 
2  inch  bore,  and  an  expansion  box  from  which  tlie 
tar  flowed  through  the  lieat  interchanger  to  the 
finished  tar  tank.  The  vapours  passed  through  a 
condenser  and  purifier.  Owing  to  the  high  water 
content  of  the  tar  under  treatment  it  was  found 
that  working  at  130°  C.  ui  the  tar  it  could  not  be 
completely  dehydrated.  Fvu-ther  the  crude  tar 
leaving  the  heat  interchanger  only  had  a  tempera- 
ture of  60°  C.  By  interposing  a  steam  heater 
between  the  interchanger  and  the  stiU,  the  tem- 
lieratures  were  easilv  raised  to  150°  and  100°  C. 
reopectivelv,  and  3000  galls,  of  tar  per  24  houi-s 
was  dehydi-ated.  The  condenser  being  too  small, 
a  small  cast-iron  washer  was  added,  and  in  order 
to  obtain  tar  containing  less  naphthalene,  and  more 
suitable  for  roads,  the  plant  was  worked  at  170°  C. 
and  an  additional  condenser  was  placed  between 
the  expansion  box  and  the  final  condenser.  By 
keeping  the  first  condenser  at  93°  C,  oil  of  the 
following  quahtv  was  obtained:  —  Sp.gr.  1028; 
water,  3%  ;  phenols,  9%  ;  and  naphthalene,  26-3''o  ; 
liquid  at  30  °  C.  The  naphtha  after  two  washings 
and  three  distillations  ^"ielded  45-5  °o  of  benzol 
giving  90%  at  120°  C. 

Tar  treatment  for  toluol  extraction.  The  toluol 
content  of  tar  treated  at  various  temperatures  in 
the  still  is  sho^vn  below: — at  190 C.  02%; 
at  200°,  0153;  at  210°,  0025  ;  at  220°,  0007  to  nil ; 
at  230°,  ml.  To  reach  a  temperature  of  200°  C.  it 
was  necessary  to  add  4  more  coils  to  the  still, 
making  16  in  all.  The  following  table  gives  the 
capacity  of  the  plant  ot  various  temperatures : — 


s.  d. 


C'rudo  tar,  galls,  per  hour  . . 
Dehydrated  tar,  galls,  per  hr. 
Dehj'drated  tar,  % 


aSO'C.  220°C.,  210°C.  200°C. 


222-8 

107-0 

480 


198-8    192-S  ;  225-6 

138-0    120-5     156-9 

69-4      62-6      69-5 


190°C. 


179-7 

132-8 

73-0 


The  comparison  of  the  resiilts  obtained  by  work- 
ing at  220°  and  200°  C.  Is  shown  below. 

At  220°  C.  the  financial  results  are  as  follows  : — 

£  s.  d. 

By  .i56  gallons  of  refined  tar  at  23d.  per  gallon 6  7  5 

200  gallons  of  creosote),    j  -,,,   _„  „,li„n                      0  8  7 

62J  gallons  of  naphtha)  *'  •''"■  P"  ^■""  "    ^  "  ' 

Cii  gallons  of  5°  Tw.  (sp.gr.  1-023)  lirjuor  at  ;d.  . .  4  1 

£13    0     1 


8 

5 
3 

4 

9 
0 
6 

1 

7 

£8 

14 

10 

£     s. 

d. 

8  10 

1 

2 

9 

3 

9 

1 

8 

£8  18 

3 

Less  working  costs  : 

£ 

S84  gallons  of  crude  tar  at  2id.  per  gallon 

Labour,  Gh  hours  

Coke,  3  cwt.  at  Is.  6d.  per  cw-t 

Interest  and  depreciation  at  7%  on  £400,  adjusted  to 
gallonage    


The  net  profit  is  thiLS  £4  5s.  3d.  or  nearly  l-15d. 
per  gallon  of  crude  tar  treated.  At  200°  C.  the 
financial  results  were  : — 

£    s.  d. 

By  5.S0  g.illons  of  refined  tar  at  2Jd.  per  gillon   6  12  11 

185  gallons  of  creosote!  „4.  -a,, „,,, -  ,«  in 

63  gallons  of  n,aphtha  )  "*  ^Jd.  per  gallon    o  18  10 

78  gallons  of  liquor  at  ^d.  per  gallon 4    9 

£12  16     6 


Less  working  costs  : — 

907  gallons  of  crude  tar  at  2id-  per  gallon 

Labour,  6  hours      

Coke,  2i  cwt.  at  Is.  6d 

Interest  and  depreciation  at  7%  on  £400,  adjusted  to 
gallonage   


Net  profit,  £3  18s.  3d.,  or  l-03d.  per  gallon  of 
crude  tar  treated. 

■^"hen  shutting  down  the  plant  the  following 
precaiitions  should  be  observed  : — The  fire  is  drawn 
and  dehydration  continued  until  the  temperatiu'e 
has  fallen  to  130°  O. ;  the  tar  is  then  diverted  from 
the  expansion  bos  and  cu'culated  back  to  the 
feed  tank  imtU  the  temperature  has  fallen  low 
enough  for  it  to  be  safe  to  pump  water  through 
the  coil  still  to  displace  the  tar.  The  heat  inter- 
changer is  then  drained  out  and  the  plant  is  ready 
for  starting  at  any  time.  The  plant  has  treated 
1,200,000  gallons  of  crude  tar,  and  the  repairs 
have  been  practically  nil.  The  cost  was  £265  for 
the  plant  and  £130  for  the  building.  The  pressure 
in  the  still  vai-ied  ;  \^'ith  tar  containing  7 — 15% 
water  it  was  from  15  to  25  lli.  per  sq.  in.,  but  mth 
tar  containing  30%  of  water  it  was  liigher.  The 
heat  efiiciencv  of  the  plant  was  from  38  to  40%. 

— W.  H.  C. 


Tar  dehydration  ;    Notes  on .     R.  Wardell.     J.- 

Gas  Lighting,  1915,   132,  375—376. 

A  "  HiRD  "  continuous  plant  to  deal  ^-ith  20  tons 
of  tar  per  dav  consisted  of  a  mild  steel  rectangular 
still,  11  ft.  by  5  ft.  by  3  ft.  6  ins.  deep,  fitted  vrith 
one  horizontal  row  of  five  6-inch  longitudinal  steel 
tubes,  through  which  the  gases  from  a  coke  breeze 
furnace  pass.  "\"ertical  21-inch  baffle-plates  cause 
the  tar  to  travel  four  times  backwards  and  forwards 
through  the  still,  giving  a  total  path  of  about  40  ft. 
The  tar  flows  from  the  store  tank  to  the  stiU 
tlirough  the  inner  tube,  11  ft.  long  by  1  ft.  diam., 
of  a  heat  interchanger,  the  outer  tube  being  11  ft. 
long  by  2  ft.  diameter.  The  dehydrated  tar 
flows  through  the  annular  space  to  the  store  tank. 
The  condenser  is  4  ft.  diam.  by  7  ft.  deep,  and  is 
fitted  ■n-ith  a  3-inch  coil.  The  tar  enters  the  still 
at  71°  C.  and  travels  through  it  in  a  layer  of 
about  15  inches  deep.  The  table  below  shows 
the  result  of  a  test  with  carburetted  water-gas 
tar  working  at  a  still  temperature  of  147°  C. 


Water    , 

Light  oils  (up  to  170°  C.)  , 
Specific  gravity , 


Crude  tar. 


Dehydrated 

tar. 


31% 

15% 
1-054 


less  than 
1% 
7i% 
1-097 


Distillate. 


91% 

2t% 
0-905 


Vol.  XXXIV.,  Jfo.  24.] 
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li  lioiirs. 


24  honre. 


Cost  per 
24  houra. 


T.ir  (gulls.) I       1110  2256 

l-'uci  (cwt.) '  U-3  23 

Steam,  oil,  etc 

Wages 

Iiitercist  and  deprvcUtioo 


£    s.  d. 


11 


£10    1 


F,  Raschig.  Z.  angew.  Chem.,  1915,  28,  109—412. 
TllE  German  "  middle  oil  "  from  t.ir  distillation  is 
relatively  poor  in  phenol  and  the  prejiaration  of  a 
carbolic  oil  rich  in  phenol  is  an  essential  preliminary 
to  the  caustic  .soda  extraction.  This  is  acliieved 
most  successfully  by  fractional  distillation  of  the 
middle  oil  in  vacuo.  A  still  of  5 — 20  cb.m. 
capacity,  heated  with  steam  under  0 — 8  atmo- 
spheres pressure,  is  connected  by  a  wide,  slightly 
inclined  still-head  to  the  base  of  .1  column,  14  m. 
liisrh  and  HO  cm.  diameter.  lilKd  «ith  Haschig's 
rings  (sec  Eng.  I'at.  0288  of  liU 4  ;  this  J.,  1915, 
y07 ),  and  providi'd  with  a  rellux  t  ut>e  at  t he  bottom 
leading  back  into  the  still.  The  column  is  sur- 
luomited  by  a  dephlegmator  leading  to  .a  worm 
condenser,  from  wliich  a  vertical  exit  J)ipe  at 
least  12  m.  long  to  overcome,  when  full,  the 
atmospheric  pressure,  discharges  the  distillate  into 
the  open  air  under  normal  pressure,  and  it  can 
thus  be  sampled  from  time  to  time  as  desired. 
The  condensing  water  is  run  first  tlirough  the 
condenser  and  then  through  the  dephlegmator, 
and  the  distillation  is  .so  arranccd  that  about  four 
times  as  much  vapour  is  condensed  in  the  latter 
as  in  the  former.  Under  those  conditions,  with  a 
lolumn  of  the  height  specilied,  a  fraction  (solvent 
naphtha  II.)  free  from  phenol  is  lirst  obtained,  and 
then,  by  a  fairly  sudden  transition,  carbolic  oil 
passes  over  containing  30 — 40%  of  phenol. 
Kventually  the  phenol  content  sinks  to  20^25% 
and  the  oil  on  cooling  to  15'  ('.  deposits  naphtha- 
lene, at  which  point  the  distillation  is  stopped, 
and  the  residue  in  the  still  is  run  into  a  cooling 
bath  to  crystalli.se.  With  the  same  plant  .a  con- 
siderable carbolic  oil  fraction  can  be  obtained 
from  ■■  light  oil,"  and  at  the  same  time  commercial 
benzol  and  toluol  are  obtained  of  better  quality 
than  by  the  usual  methods,  and  quite  free  from 
phenol."— G.  F.  M. 

Sodium  phenoxides  ;  Hydrolysis  of in  aqueous 

solution.     I).     K.    Bovd.     Chem.    Soc.    Trans., 
1015,  107,  1538—1540. 

Determination'.s  of  the  hydrolysis  constants  of 
the  sodium  compounds  of  phenol  and  a  series  of 


TliLs  cost  is  equivalent  to  Olid,  per  gallon,  or 
lis.  5}d.  per  ton  of  tar  treated. 

With  coal  tar,  working  with  a  still  temperature 
of  201^  t".,  all  the  light  oils  and  most  of  (he  phenols 
are  ilriven  off,  but  it  Is  necessary  to  work  at  200°  C. 
to  prepare  tar  to  comply  with  No.  2  .Specitication 
of  the  Hoad  Board,  lielails  oi  the  two  tests  are 
given  below.  At  204°  t'.  the  distillation  tests  gave 
the  follo«-ing  results  : — sp.gr.  0!i50  ;  100  c.c.  on 
fractionation  gave  5%  at  100- C  and  17  °o  at 
120°  C.  ;   tar  acids  (phenols)  W'^o- 

The  treated  tar  wa.s  entirely  free  from  water. 
At  260°  C.  the  distillation  test  "of  the  prepared  tar 
was  as  follows: — Up  to  140' I'.,  no  water;  140° 
to  220°  €.,  2C%;  140°  to  ;i00- C,  22%.  The 
prepared  tar  had  sp.gr.,  1-21:  distillate:  sp.gr., 
00i.t5  :  100  c.c.  fractionated  gave  2;'.",,  at  200°  O.  ; 
tar  acids  (phenols)  18 "^o  ;    pyridine  bases,  3%. 

Working  at  the  higher  temperature  it  wiis  found 
necessary  to  introduce  steam  into  the  condenser  to 
prevent  miphthalene  from  crystallising. — W.  H.  C. 

Carbolic  oil;  Process  for  the  preparation  of- 


alkvl-suhstituted  phenols  were  made  bv  the  method 
of  Shields  (this  .).,  ISSK!,  032),  and  either  by 
calculation  or  direct  nu'asiu'ement  the  results  were 
referred  to  .V/32  solutions  at  25°  C  It  was 
thereby  shown  that  the  acidity  of  phenol  is 
diminished  by  the  iivtroduction  of  alkyl  groups, 
contrary  to  the  statements  of  Bader  (/.  physik. 
Chem.,  "1800,  6,  290).  The  alk>^  group  is  most 
elTective  in  the  oW/io-position,  slightly  less  in  the 
para-,  and  nuuh  less  elTective  in  the  ?«<'(((-position. 
An  iso[)ropyl  group  in  the  or//io-position  acts  much 
more  strongly  than  a  methyl  group,  but  in  the 
jneto-position  this  difference  is  not  noticeable  ; 
thus  thymol  is  much  less  acidic  than  carvacrol. 
A  methoxy  group  in  the  oW/io-position  to  the 
hydroxyl  group  scarcely  alters  the  dissociation 
constant  of  the  phenol.  The  percentage  degrees 
of  liydmlysis  of  the  sodium  compounds  of  the 
following  phenols  in  A/32  solution  illustrate  the 
above  conclusions :  Guaiacol  5-58,  phenol  o-tiO, 
»»-cres()l  008,  jj-cresol  7-27,  o-cresol  7-54,  o-4- 
xylenol  8-28,  ^j-xylenol  8-57,  carvacrol  8-83,  7>;-()- 
xylenol  1007,  tlntniol  10-31,  \^-cumenoI  lO-OO,  and 
mesitol  1383.— G,  F.  :M. 

Thiophen  in  benzene:  Determination  of - 


Paolini  and  B.  .Silbermann.  Atti  K.  Accad. 
Lincei,  1015.  [v],  24,  ii,  200—210.  J.  Chem. 
.Soc.,   1915,   108,  ii.,  800. 

The  following  method  for  the  estimation  ot 
thiophen  in  benzene  gives  good  results.  A  little 
more  Uiau  the  calculated  quantity  of  mercuric 
oxide  is  dissolved  in  glacial  acetic  acid,  and  the 
liquid  cooled,  mercuric  acetate  being  deposited. 
The  benzene  to  be  tested  is  then  added,  and  the 
mixture  heated  on  a  boiling  water-bath  for  about 
fifteen  minutes.  The  precipitate  formed,  consist- 
ing solely  of  thioplien  tetramcrcuriacetate,  is 
separated  from  the  cold  liquid,  washed  several 
times  with  ether,  dried  at  100°  C,  and  weighed. 

Piperidine  analogues,  in  ichich  the  nitrogen  is 
rcplaerd  by  phospriorus,  arsenic,  antimony,  or 
hisntulh.  O.  (iriittner  and  M.  Wiernik.  Ber., 
1915,  48,  1473—1480. 

A  NEW  series  of  heterocylic  compounds  has 
been  prepared  containing  live  carbon  atoms  and 
one  afoul  of  phosphorus,  arsenic,  antimony,  or 
bismuth.  Cyelopentaniethylenephenylphosphine, 
CiHioP.CsHj,  was  obtained  by  the  action  of  the 
magnesium  compound  of  1.5-dibromopentane  on 
phosphenvl  chloride,  and  is  a  stable  colourless  oil 
of  b.pt.  "154"— 155°C.  (22—24  mm.),  slightly 
soluble  in  water,  readily  soluble  in  alcohol,  ether, 
benzene,  and  petroleum  spirit.  Cyclopentamethyl- 
enephenylarsine,  CjlIioAs.Ciillj,  and  cyclopenta- 
methylcnephenylslibine,  C^HjoSb.OoHj,  are  pi-o- 
duced  in  a  similar  manner,  and  are  colourless 
viscous  oils  of  b.pt.  153  — 154°  C.  and  109° — 
171°  C.  (IS — 20  mm.).  Ethyl-cyclopentamethylene- 
bismuth.  C.,H,i)Bi.C.,I[.,,  is  obtained  by  the  inter- 
action of  ethyl-bismutli-dibroniide  and  the  mag- 
nesium compound  of  1.5-dibromopentane,  and 
forms  a  pale  yellow  viscous  oil  of  b.pt.  108° — 
112°  C.  (18—20  mm.).— F.  W.  A. 

Hydrogcnaled     aromalic     hydrocarbons ;       Thermal 

decomposition  of .    D.  T.  .Tones.    Chem.  Soc. 

Trans.,  1915,  107,  1582 — 1588. 

Tire  thermal  decomposition  of  cydohexane, 
methylcyclohexane,  and  di-  and  tetrahydro- 
naphthalene  in  contact  with  porous  porcelain 
was  studied.  Contrary  to  expectation,  scission 
between  carbon  and  Indrogen  was  very  pro- 
nounced, the  ga.seous  products  containing  40% 
of  hydrogen  with  the  lirst  two  substances,  and  80% 
with  the  latter  two,  iu  marked  contrast  to  the 
behaviour  of  hexane  and  the  cyclopentanes  and 
cycloheptanes,  from  ^\hich  scarcely  any  hydrogen 
is  eliminated.     The  hydrogenated  aromatic  com- 
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pounds  approach  therefore  the  aromatic  hydro- 
carbons in  tliis  respect,  but  it  should  not  be 
inferred  that  they  have  retained  their  aromatic 
structure  intact  with  six  extra  hydrogen  atoms 
loosely  attached,  since  the  scission  of  the  carbon- 
carbon  bonds  takes  place  apparently  with  the  same 
facility  as  the  scission  of  the  carbon-hydi-ogen 
bonds,  as  evidenced  by  the  presence  of  methane, 
ethylene,  etc.,  in  the  products  of  decomposition. 
The  decomposition  of  the  cyclohexanes  and  of 
tetrahydronaphthalene  commenced  at  490° — 
510°  C,  and  benzene  and  naphthalene  respectively 
were  formed  in  considerable  quantities  in  addition 
to  the  gaseous  products,  which  in  the  first  case 
contained  hydrogen,  methane,  ethane,  and 
ethylene,  with  but  traces  of  acetylene,  and  in  the 
latter  case,  hydrogen  and  methane  only.  Dihydro- 
naphthalene  decomposed  in  a  similar  way  at  about 
390 '  C— G.  F.  M. 

Sulphonic    acids ;      Conversion    of    aliphalic    and 

aroynatic into  aldehydes  and  phenols.     J.  A. 

Maudel  and  C.  Neuberg.  Biochem.  Zeits.,  1915, 
71,  180—185.  J.  Chem.  Soc,  1915,  108,  i.,  934. 
The  sulphonic  gi-oup  in  aUphatic  and  aromatic 
sulphonic  acids  is  readUy  removed  as  sulphuric 
acid  by  the  action  of  hydrogen  peroxide  in  the 
presence  of  a  minute  quantity  of  a  ferric  salt, 
but  the  yields  are  not  sufficiently  good  for  the 
general  use  of  the  method  for  the  preparation  of 
aldehydes  and  phenols.  Ethanesulphonic  acid, 
when  treated  in  this  way,  yields  acetaldehyde, 
aniinoethanesulphonic  acid  (taurine)  yields  amino- 
acetaldehyde,  benzenesulphonic  acid  yields  phenol, 
resorcLnol,  and  catechol,  and  toluene-w-sulphonic 
acid  yields  benzaldehyde. 


2-Aminopyridinc  ;    Nitration  of .      //.   A.   E. 

Tschitscliibabin  and  B.  A.  Kazorenov.    J.  Russ. 

Phys.-Chem.    Soc,    1915,    47,    1280—1290.      J. 

Chem.  Soc,  1915,  108,  i.,  992. 
Further  experiments  have  shown  that  in  the 
nitration  of  2-aminopyridine  (this  J.,  1915,  863), 
the  hydrogen  of  the  amino-group  is  first  replaced, 
liie  initial  product  being  pyridyl-2-nitroamine, 
which  subsequently  undergoes  isomerisation  into 
8-  and  5-nitro-2-aminop}Tidiues.  In  comparison 
with  the  analogous  benzenediazoic  acid,  pyridyl- 
2-nitroamine  exhibits  marked  stability  towards 
acids,  its  solution  in  concentrated  sulphuric  acid 
undergoing  decomposition  slowly  at  the  ordinary 
temperature  and  very  slowly  indeed  below  0°  C.  ; 
on  heating,  however,  isomerisation  occurs  readily 
and  yields  principally  3-nitro-2-aminopyridine, 
the  proportion  of  the  5-nitro-compovind  increasing 
with  the  temperature.  By  the  further  action  of 
nitric  acid,  5-nitro-2-amuiopyridine  yields  5-nitro- 
p>Tidyl-2-nitroamine,  and  this  undergoes  isomei'isa- 
tion,  forming  3.5-dinitro-2-aminopyridine,  long 
straw-yellow  neecUes,  m.pt.  191° — 192°  C.  A 
characteristic  property  of  the  nitroamines  of 
pyridine  is  the  almost  complete  loss  of  the  ba^ic 
properties  of  the  nitrogen  atom  of  the  pyridine 
nucleus,  whereas  the  acidic  properties  are  strongly 
marked. 

New  vielhods  used  in  washing  and  distilling  liquids. 
Borrmann.  See  I. 

Differentiation  of  natural  and  artificial  asplialtimis. 
JIarcusson.     See  IIa. 

Catalytic  redticiion  of  aldehydes  and  ketones.    Skita. 
See  XX. 

Action   of  alkalis   on   trinitrotoluene.      Copisarow. 
See  XXII. 


Patents. 

Oils  [e.g.  far  oils] ;   Eliminating  sulphur  from . 

E.  V.  Evans,  and  South  Metropolitan  Gas  Co., 
London.    Eug.  Pat.  22,147,  Nov.  0,  1914.  i 

The  oil  is  vaporised,  mixed  with  5 — 10%  of 
hydrogen,  or  with  a,  gas  containing  hydrogen,  and 
passed  over  a  heated  catalytic  or  contact  substance 
such  as  nickel  deposited  on  fireclay.  Hydrogen 
sulphide  is  formed,  and  is  removed  hj  any  known 
means.  If  the  oil  cannot  be  distilled,  it  may  be 
heated  in  contact  with  the  catalyst  while  hydrogen 
is  passed  through  or  over  it. — W.  F.  F.  | 

Liquid  fuel  for  internal  comhusiion  engines   [from 
tar  oil].     Eng.  Pat.   23,014.     See  IIa. 


IV.— COLOURING  MATTERS  AND  DYES. 

Manufacture  of  organic  dycstuf/s  [in  France].  A.. 
Wahl.  Bull.  Soc.  d'Encouragement  pour  I'lnd. 
Nationale,  1915,  122,   192—509. 

The  French  coal-tar  dyestuff  industry  may  be 
.said  to  date  from  the  technical  prodxiction  of 
aniUne  by  Bechamp  by  the  reduction  of  nitro- 
benzene with  iron  and  acetic  acid,  introduced  by 
Dalsace  into  his  works  at  Saint-Denis  in  1862  ;  this 
was  followed  by  the  manufacture  of  dimethyl- 
aniline  in  1800  by  Poirrier  and  Bardy  by  heating 
aniUne  salt  and  methyl  alcohol  in  autoclaves  at  a 
pressure  of  30  atm.,  v.'hicli  led  to  the  production  by 
Eauth  of  Paris  Violet ;  the  technical  separation  of 
benzene  and  toluene  by  Coupler  at  Creil ;  Eosen- 
stiehl's  discovery  of  o-toluidine  ;  the  work  of 
Grimaux  and  de  Lau'c  on  Diphenylamine  Blues, 
and  the  discovery  of  the  first  azo  dyestuff  by 
Roussin  in  1872.  Among  the  reasons  to  which 
must  be  attributed  the  faUure  of  the  French  to 
establish  a  colour  industry,  is  the  patent  legislation, 
according  to  which  a  new  substance  may  be  made 
the  subject  of  a  patent,  so  that  the  inventor  of  a 
much  preferable  method  of  production  is  unable^ 
to  work  the  new  process  until  the  patent  for  the 
substance  itself  has  expired.  For  example,  the- 
Magenta  patented  by  Verguin  was  obtained  only 
in  poor  yield,  but  Gerber-Keller  was  unable  to 
work  in  France  his  process  using  mercury  nitrate, 
which  gave  a  much  better  yield,  and  had  to  take 
the  process  to  the  firm  of  Geigy  at  Basle.  Again,  in 
1807  Coupler  suggested  the  nitrobenzene  process,, 
a  considerable  advance  on  the  arsenic  process,  but 
he  was  able  to  patent  the  process  when  Rosen- 
stielil  succeeded  in  showing  that  the  toluidine- 
:  used  by  Coupler  gave  a  JNIagenta  which*  was  the 
homologue  of  Verguiu's  product,  and  hence  diflered 
from  the  patented  product.  The  IndanthreneSv 
discovered  and  patented  in  France,  were  eventually 
I  marketed  by  German  firms  on  account  of  the 
'  original  process  being  less  economical.  To  rendei' 
I  iueflective  the  laws  regarding  the  working  of 
I  a  patent  within  two  years,  failing  which  licences 
i  to  work  must  be  granted,  the  German  firms  have 
established  branches  in  Fiance  as  well  as  England,- 
where  dyestuffs  are  not  I'eally  manufactured,  but 
j  merely  finished.  The  imposition  of  a  duty  of 
[  1  fr.  per  kilo,  on  dyestuffs,  and  015  fr.  per  kilo,  on 
I  intermediate  products,  whereas  raw  materials 
are  free  from  duty,  has  led  to  fine  distinctions. 
Thus  the  colourless  leuco-bases  of  the  triphenyl- 
[  methane  dyestuffs  are  admitted  as  intermediate 
]  products.  The  author  urges  the  elimination  of 
these  anomalies,  but  points  out  that  prohibitive 
fiscal  measures  are  not  to  be  considered  the  remedy. 
The  educational  and  commercial  systems  are 
responsible  in  part  for  the  non-success  of  the 
industry  .The  German  patents  in  the  colour  industry 
number  over  300  per  annum.     New  products  ar& 
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placed  on  the  market  in  a  continuous  stream  with 
a  progressive  flocrense  in  the  selling  price. 

The  German  exports  (in  tonnes)  of  coal-tar  colours 
other  than  Aliyjirin  ami  luiligo  in  liU2  to  the 
following  countries  were  :  Ueli;iuin,  214.")  :  France, 
1229;  Great  Britain,  11,054;  Italy,  3879; 
Holland,  135S  ;  Austria-Hungary,  5781  ;  Uussia, 
1205  ;  India,  8558  ;  China,  3727  ;  Japan,  3715  ; 
United  States,   14,592. 

The  Gemmn  exports  of  dyestuffs  and  certain 
prixhicts  used  in  tlieiv  nmnnfactuiv  in  1913  were 
-aa  follows  : — 


.  Kilos. 


Valuo  in  francs. 


Aniline  and  iU  sall3 >  7,264,000  '        7,398,7.';0 

Naphthols  nnd  naphtliylnmines  i  3,106,400  '        3,797,500 

.Sodium  nitrite    '  198,300  131.2.W 

Aoilino  loloura    ,  64,287,900  177.r,9a,7r.O 

Alizarin    I  6,132,600  Il,6j7,.">00 

Anthracene  coloura I  4,907,000  )o,308,7.'i0 

Indigo   j  33,352.800  0«,653,7iJ0 

Indigo  carmine i  256,500  1,181,250 


283,727,500 


or  a  total  value  of  over  11 J  millions  sterling. 

Regarding  the  future  of  the  French  colour 
indxistry,  the  author  points  out  that  the  manufac- 
ture of  dyestuffs  is  now  established  at  Paris,  Nancy, 
and  Lyons,  and  it  will  be  possible  to  get  together  a 
nucleus  of  specialists,  but  it  will  not  he  so  easy  to 
find  men  trained  in  the  various  branches  of  manu- 
facture ;  these,  however,  could  doubtless  be  in- 
duced to  come  from  Switzerlaud  if  necessary. 
"The  question  of  capital  should  oiTer  no  difficulty 
(the  Saint-Denis  Soi'ii-te  has  derided  to  increa,se  its 
vapitAl),  and  may  be  used  for  the  extension  of 
existing  resources,  as  in  the  ca.se  of  JiritLsh  Dyes, 
Ltd.,  in  England.  The  present  production  of  crude 
tar  products  is  not  equal  to  the  dcmantl.  the 
principal  source  of  the  coal-tar  being  from  the 
manufacture  of  metallurt;ii-al  coke,  not  from  gas- 
-works.  For  example  benzene  has  been  imported 
from  Belgium,  (ireat  Britain,  and  Clermaiiy. 

It  Ls  not  regarded  as  probable  that  sentiment 
will  play  much  part  eventually  in  the  purchase  of 
dyestulTs,  and  hence  it  will  be  essential  to  otler 
•colours  practically  at  the  same  prices  a.s  German 
firms. 

For  the  present  it  will  he  most  desirable  to 
ironcentrate  on  the  manufacture  of  colours  of  which 
the  patents  have  expii-ed  ;  but  such  products  are 
in_  many  cases  sold  at  a  very  low  price,  as  the 
original  pate.itees  have  had  the  opportunity  to 
■develop  the  plant  and  process.  The  manufacture 
<>t  the  necessary  intermediate  products  further 
increases  the  difliculty  of  the  problem,  but  every 
problem  can  be  solved,  given  time  and  money,  and 
definit*  objects. — F.  W.  A. 

Coupling  of  diazoniuni  aaltx  inlh  aminca,  phenols, 

and  phenolic  ethcra  ;    Mechanism  of  the .    P. 

Karrer.    Ber.,  191.-.,  48,  1398—1400. 

When  dibutyl-  or  di-isoamyl-aniline  is  coupled 
-with  a  diazo  comprmnd.  such  as  diazotised  sulph- 
anilic  acid,  one  of  the  alkyl  groups  is  eliminated, 
giving  mono-alkvlated  compounds  of  the  formula, 
BHN.C,H..N  :  N.(;.II,.SO,Na.  K.  H.  Meyer 
(this  J.,  1914.  (\»-)  has  stated  that,  at  least  in  the 
c-ase  of  coupling  with  phenolic  ethers,  diazonium 
-salts  first  attach  thimiselves  to  the  conjugated 
double  linkage  of  the  benzene  ring,  whereas 
Auwers  and  SlichaelLs  (Ber.,  1914,  47,  1286)  con- 
sider that  the  diazomum  salts  attach  themselves 
to  the  alkoxy-groups.  Auwers  and  Michaelis  found 
that  on  coupling  with  diazonium  salts  the  alkyl 
residue  of  the  alkoxy-group  is  eliminated,  giving 


hydroxyazo  dyestulTs,  whereas  according  to 
Meyer  mixtures  of  alkoxyazo-  and  hydroxyazo- 
dyestulTs  are  produced.  The  dift'erence  in  the 
behaviour  of  the  alkylated  anilines  on  coupling  is 
considered  by  the  author  to  be  due  to  the  heavier 
butyl  or  isoamyl  groups  absorbing  much  more 
of  the  nitrogen  atlinity  than  the  methyl  groups, 
hence  giving  a  conjugated  double  liidtiug  of  a  much 
greater  degree  of  unsaturation.  According  to 
Meyer's  theory  this  should  lead  to  a  greater  aftiuity 
for  diazonium  salts,  which  is  apparently  not  the 
case.  The  mechanism  of  the  reaction  is  quite 
clear  if  the  diazo-compound  is  considered  to 
attach  itself  first  to  the  nitrogen  atom,  for  the 
larger  the  alkyl  groups  the  larger  the  amount  of 
the  nitrogen  affinity  they  absorb,  and  the  less  does 
coupling  tend  to  take  place.  In  the  case  of  large 
groups,  e.fi.,  in  di-isoamylaniline,  the  addition  of 
the  diazonium  salt  can  only  occur  when  one  amyl 
residue  has  been  eliminated  and  replaced  by  the 
diazo-residue,  which  then  migrates  to  the  para- 
position.  The  fact  that  dimethyl-o-toluidine  does 
not  as  a  rule  couple  with  diazonium  salts,  whereas 
the  pa?-a-Lsomer  couples  readily,  is  also  opposed  to 
Meyer's  views.  The  most  probable  hypothesis  to 
explain  the  mechanism  of  the  coupling  process  is 
considered  to  be  as  follows  :  In  coupling  a  di- 
azonium salt  with  a  primary,  secondary,  or 
tertiary  anune,  a  phenol,  or  a  phenolic  ether, 
the  diazo  compound  first  attaches  itself  to  the 
nitrogen  or  oxygen  atom  to  form  ammonium 
or  oxoniuni  compounds,  and  then  the  azo  dyestuff 
is  produced  by  intramolecular  rearrangement.  In 
case  the  nitrogen  or  oxygen  atom  is  too  heavily 
loaded,  having  no  longer  sufllcient  residual  affinity, 
an  alkyl  group  must  first  be  eliminated. —  F.  W.  A. 

Indigotin  from  indican  ;    Photochemical  formation 

of .    C.  Neuberg  and  E.  Schwenk.    Biochem. 

Zeits.,  1915,  71,  219—225.    J.  Cham.  Soc,  1915, 
108,  i.,  1004. 

In  the  presence  of  various  catalysts  (ferrous  sul- 
phate, uranyl  sulphate,  nianganous  sulphate, 
cerous  sulphate,  sodium  anthraquinone-2.7-disul- 
phonate,  etc.),  indican  is  converted  into  indigotin 
by  the  action  of  ultra-violet  rays. 

Triphcnylmeihane  derivatives  ;    Colour  reactions  of 

.     E.  Noelting   and  A.  Kempf.     Bull.  Soc. 

Chim.,  1915,   17,  385—389. 

The  halochromy  shown  by  triarylcarbinols  in  the 
formation  of  salts  has  been  investigated.  The 
coloration  increases  in  intensity  and  the  basic 
propcities  are  increased  by  the  introduction  of 
OH  or  OCHj  groups.  Dale  and  Schorlemmer 
showed  that  rosolic  acid  gives  with  hydrochloric 
and  sulphuric  acids  well  defined  compounds  which 
are  not  hydrolysed  by  water,  and  it  has  now  been 
found  to  give  a  crystaUine  picrate.  As  Baeyer 
and  \illiger  showetl  that  the  red  sulphate  and 
nitrate  of  trianisylcarbinol  are  hydrolysed  by- 
water,  the  OOH3  group  does  not  increase  the 
basicity  as  much  as  the  OH  group.  Rosolic  acid  has 
been  known  for  many  years  as  a  substantive 
orange  dyestuft'  for  silk  and  wool,  and  it  has  now 
been  found  that  it  dyes  cotton  mordanted  with 
tannin  and  tartar  emetic,  behaving  as  a  basic 
dye.stulY.  Its  hexamethoxy-derivative,  eupittonic 
acid,  and  the  colourless  trianisylcarbinol  exhibit 
a  similar  behaviour.  In  a  neutral  bath  trianisyl- 
carbinol is  taken  up  by  silk  and  wool  witho-ut  the 
production  of  colour,  but  an  orange  colour  is 
developed  on  after-treatment  with  acid.  The 
same  behaviour  is  noted  if  dyeing  is  effected  in 
presence  of  a  large  excess  of  a  mineral  acid. 
In  the  case  of  the  phenylbisfmethoxytolyl]- 
mcthanes  the  compound  with  the  methyl  and 
methoxy  gi'oups  in  the  orMo-position  dissolves  in 
sulphuric  acid  to  an  orange  solution,  whereas  the 
porfl-isomer  gives  a   violet  solution  ;    neither  of 
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these  leuco-conipounds  can  be  dyed  on  tannin- 
mordanted  cotton.  The  corresponding  carbinols 
have  been  prepared  by  oxidation  with  lead  dioxide 
in  acetic  acid  solution  ;  the  o-isomer  dissolves  in 
sulphuric  acid  to  a  red  solution,  the  j>-isonier 
to  a  .solution  of  a  claret  colour  ;  the  former 
dyes  tannin-mordanted  cotton  an  intense  red, 
whereas  the  latter  does  not  dye  such  material. 
Dianisylphenylcarbiuol  exhibits  practically  the 
same  behaviour  as  trianisylcarbinol,  but  gives  a 
redder  shade  on  tannin-mordanted  cotton.  The 
suggestion  of  Baeyer  and  Villiger  that  the  colora- 
tions produced  by  the  methane  derivatives  with 
sulphuric  acid  may  be  due  to  oxidation  to  the 
carbinol  by  the  sulphuric  acid,  is  untenable,  as  on 
pouring  the  coloured  solution  into  water,  no 
change  is  noted  in  the  melting-point  of  the  product 
.separated,  and  on  almost  neutralising  the  aqueous 
solution  it  does  not  dye  tannin-mordanted  cotton, 
proving  the  aljsence  of  carbinol.  By  introducing 
amino-groups  into  triphenylcarbinol  in  para- 
position  to  the  methane  carbon  atom,  basic 
carbinols  are  obtained,  such  as  ISIalachite  Green. 
Magenta,  and  Crystal  Violet.  With  one  molecule  of 
acid  these  carbinols  give  highly  coloiued  green, 
red,  violet,  etc.,  salts  which  dye  silk,  wool,  and 
tannin-mordanted  cotton  the  corresponding  shades. 
These  mono-acid  salts  when  dissolved  in  concen- 
trated sulphuric  acid  give  orange  solutions  similar 
to  the  solution  of  the  non-substituted  triphenyl- 
carbinol ;  the  auxochrome  character  of  the  NHj 
or  NRj  group  is  apparently  destroyed  by  their 
combination  with  the  sulphuric  acid.  RosoUc 
acid,  Benzaurin,  etc.,  and  the  hydroxy-derivatives 
of  Malachite  Green  dissolve  in  sidphuric  acid  to  an 
orange  solution,  whereas  the  leuco-compounds  do 
not  give  any  coloration  with  sulphuric  acid.  The 
introduction  of  several  hydroxy-groups  into  the 
benzene  nucleus  leads  to  the  formation  of  a 
coloured  solution,  e.g.,  the  leuco-bases  from  proto- 
catechuic  and  o-protocatechuic  acid  give  a  yellow 
coloration,  more  pronounced  in  the  latter  case, 
and  a  similar  colour  is  given  by  the  leuco-base 
from  pyrogaUic  aldehyde. — F.  W.  A. 


Diphenyldipi/rrylmcthmic,      diphenylpyrrylcarbinol, 

and  a  7ieio  colouring  matter  of  the  jiyrroJe  series  ; 

Preparation  of .     V.  V.  TscheUneev,  B.  V. 

Tronov,  and  A.  P.  Terent^ev.     .1.  Russ.  Phys. 

Chem.   Soc,   1915.   47,   1211—1223.     J.   Chem. 

Soc,  1915,  108,  i.,  990—991. 
Tile  condensation  of  benzophenone  with  pyrrole 
in  alcoholic  solution,  and  in  presence  of  a  small 
proportion  of  h^'drochloric  acid  as  catalyst,  yields 
diphenyldi-2-pyrrylmethane,  (CjH4N),C(C6H5)2, 
m.pt.  261°  G.,  and  diphenyl-2-p>'rrylcarbinol. 
CiHjN.CiCsHsJjOH,  which  appears  to  be  the  fir.st 
product  of  the  reaction,  and  gives  rise  to  di- 
phenyldi-2-pT,Trylmethane  by  interaction  with  a 
second  molecule  of  pyrrole. 

Diphenyl-2-pyrrylcarl>inol  forms  a  dark  red, 
amorphous  powder,  decomposing  at  about  170^  t'. 
It  acts  as  an  indicator,  being  coloured  a  bright 
red,  resembling  magenta,  by  inorganic  or  organic 
acids,  and  yellow  by  alkali  hydroxide  or  carbonate 
or  ammonia.  In  the  air  it  undergoes  gradual 
change,  probably  owing  to  anhydride-formation, 
and  possibly  to  condensation  ;  the  red  colour  of  its 
solution  slowly  alters  to  bluish-violet. 

Diphenyl-2-ijyrrylcarbinol    is    a   coloured    base, 
capable,    like    triphenylmethaue    compounds,    of 
conversion  into  pigments  by  acids  : 
C4HiN-C(C6Hi;)2-OH -t-HCl  =■ 

H,0  -f  (CellsJ^ :  C  :  CjHsN.HCl 
The  colouring  matter  produced  is  allied,  on  the 
one  hand,  to  the  triphenylmethane  dyes,  and, 
on  the  other,  to  difluorene,  fulvene,  indigotin, 
and,  possibly,  chlorophyll  and  heemin  ;  as  with 
Malachite   Green,   the  tertiary  nitrogen  atom  of 


this  colouring  matter  may  play  the  part  of   an 
auxochromic   group. 

Treatment  with  zinc  dust  and  hydrochloric  acid 
yields  the  leuco-compoimd,  CHiN-CHlOeHs);. 
By  means  of  this  colouring  matter,  tissues  are 
dyed  raspberry-ied,  the  colour  being  stable 
towards  the  action  of  Ijoiling  water  or  treatment 
with  soajj  or  bisidphite. 

Quinonediacridone.     V.     V.     Scharvin.     J.     Ru.~s. 

Phvs.    Chem.    Soc.    1915,    47,    1260—1268.     J. 

Chem.  Soc,  1915,  108,  i.,  1004—1005. 
QUIN'OXEDIACKIDONE,  the  anhydride  of  qviinone- 
dianthranilic  acid  (quinone-bis-o-aminobenzoic 
acid),  is  prepared  bv  heating  the  latter  with  con- 
centrated sulphuric  acid  at  200°  C.  ;  it  forms 
slender,  orange  needles,  and  is  characterised  Viy 
sparing  solubility  in  all  tlie  ordinary  solvents  and 
by  very  slight  reactivity.  Sidphonation  with 
fuming  sulphuric  acid  containing  50%  of  the 
anhydride  yields  a  product  which  is  readily  solubli; 
in  water  biit  forms  a  sparingly  soluble  sodium  salt . 
Quinonediacridone  forms  with  potassium  hydr- 
oxide an  insoluble  red  salt,  which  is  readily 
hydrolysed  by  \^ater.  This  behaviour  indicates 
that  its  structure  is  probably  represented  Ijy 
formula  I.  (vide  infra).  The  latter  also  explains 
the  behaviour  of  ci'uinonediaeridoue  on  reductin)i 
by  means  of  hydvosulphite,  this  yielding  first  a 
green  compound  (II)  and  then  a  bluish-violet 
compound  (III )  : 

OH  OH 

O     V  CH  9.     N 


N    o    C  NH^     C 

OH  OH 

Orange  (I)  Green  (II). 

Oil 

(TI 9     NH 


OH 

Bluish-violet  (III). 

Compound  (III).  C,oH,jO.,N2,  forms  micro- 
scopic, rectangular  ijlates,  and  is  somewhat  more 
readilv  soluble  than  quinonediacridone.  In  coii- 
centrated  sulphuric  acid  it  dissolves,  giving  a  pun' 
blue  solution,  which  soon  becomes  green  and  then 
yellow,  dilution  of  the  final  hquid  resulting  in  the 
precipitation  of  ciuinonediacridone  ;  gentle  heating 
accelerates  these  changes.  Quinonediacridone 
dyes  wool  and  silk  jellow  in  an  acid  bath.  Cotton 
can  be  dyed  only  with  the  help  of  reduced  quinone- 
diacridone ;  the  tissue,  coated  with  a  liquid  pasli- 
of  quinonediacridone  and  gum  and  then  dried, 
assumes  a  green  colour  when  immersed  in  alkaline 
hydrosulphite  solution,  and  a  stable  red  colour 
after  subsequent  oxidation  in  the  air.  If  tlio 
reduction  proceeds  as  far  as  the  development  of 
the  violet  colour,  oxidation  is  considerably  ii- 
tarded.  Albuminous  fibres  are,  however,  bt>t 
dyed  by  means  of  the  sulpho-derivative  of  quinone- 
diacridone in  a  faintly  acid  bath,  silk  then  assuming 
a  splendid,  golden  colour  ;  if,  in  addition,  hydro- 
sulphite  is  present,  albuminous  fibres  are  dyed 
blue.  In  view  of  the  insolubility  of  quinonedi- 
acridone and  particularly  of  its  stability  towanls 
different  reagents,  these  dyes  are  characterised  by 
great  fastness,  which  is  also  exhibited  towards 
the  action  of  light.  When  exposed  in  an  atmo- 
sphere of  hydrogen  to  the  light,  the  colouring- 
matters  readily  undergo  reduction,  this  action 
being  especially  marked  with  the  sulpho-acid. 
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Colour  of  dyes  ;  Suture  of  the  vibratioiin  causing 

the .     K.     H.    Watson    ami    1).    1$.    xMeek. 

Chcm.  Soc.  Trans.,  1915,  107,  1507—1578. 
The  autliors  adv.amo  tlio  theory  Uiat  the  vibra- 
tions causing;  the  colour  of  dyes  are  duo  to  pulses 
passiU);  backwards  and  forwards  alonj;  a  conjugate  j 
chain  of  alleriiati?  double  and  single  bonds  as 
the  substance  ihangis  from  one  quinonoid  form 
to  another,  in  the  ionised  condition,  when  the 
most  intense  colour  of  the  dyo  is  developed,  there 
is  no  vibration  of  the  atoms  of  the  moleeulo  but 
only  a  rhythmic  rearrangement  of  strains,  tlic 
period  of  wliich  would  be  proportional  to  the 
length  of  the  conjugate  chain.  The  theory  was 
tested  on  these  hnes  liy  comparing  the  ratio  of  the 
wave-lengths  of  the  "  maxima  of  the  principal 
absorption  bands  of  paii-s  of  very  similarly  con- 
stituted substances  which  had,  however,  conjugate 
chains  of  dilTerent  lengths.  Thus,  for  example, 
tctrainethyldiaminodiphenyl  carbinol  (.Mi<hler"s 
carbinol)  has  a  conjugate  cliain  of  five  double  j 
bonds,  and  the  corresponding  .Michler's  ketone 
three  double  bonds,  whilst  the  wave-lengths  of  the 
aljsorption  maxima  arc  0100  and  ;{0S0,  respec- 
tively, or  almost  exactly  5  :  3.  The  same  agree- 
ment was  ol)served  amongst  pairs  of  flavone 
colouring  matters,  and  is  adduced  in  support  of 
the  theory.— G.  F.  M. 

Colour  of  dyes  ;    Effect   of  additional  auxochromes 

on    the .     I'arl    I.     Phthalcin    and    Bemein 

dyes.  V.  R.  ISlodhi  and  K.  K.  Watson.  Chcm. 
Soe.  Trans.,  1915,  107,  1579—1582. 
Alcoholic  solutions  of  fluorescein,  gallein,  and 
dihydroxyfluorescein,  and  resorcinolb^-nv.cin.  pyro- 
gallolbcn/.ein,  and  hydroxyc|uinollienzein  were 
examined  spectroscopically,  V)Oth  with  and  without 
addition  of  potassium  hydroxide.  In  both  groups  i 
increase  in  the  number  of  auxochromes  wideni'd 
the  absorption  band  in  the  visil)le  spectrum  and 
shifted  the  maximum  slightly  towards  the  red. 
Addition  of  alkali  enhanctnl  this  effect,  and  the 
band  became  shallower. — O.  F.  M. 

P.\TENTS. 

Sulphurised    chronie-dyesluffs    of   the    galloeyanine 

series;   Manufacture  of .  O.  Imray,  London. 

From  Soc.  ("hem.  Ind.  in  Basle,  Switzerland. 
Eng.  Pat.  28:57.  Feb.  22,  1915. 
PYrsTi'FFS  suitable  for  printing  as  chrome  dye- 
stuffs  or  for  dyeing  chromed  wool  in  an  acid  bath, 
are  made  by  sulphurising  with  alcoholic  poly- 
sulphide  the  gallocyanincs  derived  fiom  gallamio 
acid,  such  as  Gallamine  Blue,  (.'oelcstine  Blue, 
or  their  leuco-prodvicts,  such  as  Modern  Violet. 
Pure  blue  to  greeni-^h  blue  prints  and  dyeings 
are  obtained  of  gr(>at<'r  fastni^ss  to  washing  and 
light  than  those  produced  by  the  p.arent  dyostutTs. 
By  addition  of  benzidine,  wi-toluylenediamine,  etc., 
during  the  sidphurLsing  process,  products  giving 
greener  and  henco  fuller  shades  are  obtained. 

— F.  W.  A. 

Anthraquinone  dycstuffs  soluble  in  water ;  Manu- 
facture    of     (/reenisk-blue .  .Vkt.-Oes.     f. 

AnUinfabr.,  Berlin.  Eng.  Pat.  7877,  May  27, 
1915.  Under  Int.  Conv.,  June  22,  1911. 
In  pla<e  of  the  l-amino-4-halogcn-anthrar(uinone- 
2-sulphonic  acids  mentioned  in  Ger.  Pat.  280,0-16 
and  Eng.  Pat.  7801  of  1915  (this  J.,  1915,  515,  829), 
1-amino-halogen-anthraquinone-O-  or  7-sulphonic 
acids  may  be  iLsed.  Valuable  dyestuffs  are 
obtained  wliich  dye  wool  greenish-blue  shades. 

— F.  W.  A 

Telrachlorobemaldchydc  and  ncin  [lri]ihenyhncthane'\ 
colouring    matters    therefrom  ;      Manufacture    of 

.   R.  B.  Ransford,  London.   I'Yom  L.  Cassella 

und  Co.,  Frankfort,  Germanv.  Eng.  Pat.  13,970 
of  1915  ;    date  of  appl.,  July  8,  1914. 

Tetrachlorobenzal  chloride  (Eng.  Pat.  16,317  of 


1914  ;  this  J.,  1915,  1203)  Ls  dissolved  in  about 
0  parts  of  concentrated  sulpluuic  acid  at  90"  C.  ; 
on  pouring  the  solution  into  ice  water,  tetra- 
chlorobcuzaldcliydc  is  obtained  as  a  white  pow-der. 
which  may  be  purified  by  converting  into  the 
blsulpliite  compound,  and  crystallises  from  ether 
as  colourless  needles  of  m.pt.  97  — 98'  C.  On 
condensing  with  o-hydroxycarboxylic  acids,  e.g., 
o-cresotinio  acid,  aiid  oxidation  of  the  leuco- 
compounds  produced,  e.g.,  with  sodium  nitrite 
dLssolvcd  in  concentrated  sulphvn-ic  acid,  nitric 
acid,  nitro-compounds.  or  funung  sulphuric  acid, 
valualdc  new  dyestuffs  of  the  triphenylmethane 
series  a)e  produced.  These  dyestulTs  surpass  in 
intensity  autl  fastness  other  known  dyestutt's  of  a 
similar  character,  and  arc  distinguished  by  their 
bright  greenish  blue  shade.  Tetrachlorobenzal 
chloride  may  be  used  direct,  by  heating  to  90°  C. 
with  concentrated  sulphuric  acid,  cooling,  and 
then  condensing  with  o-cresotinic  acid. — F.  W.  A. 

Azo  dye.  O.  Giinther,  Opladen,  Germany,  Assignor 
to  SvTithetic  Patents  Co.,  New  York.  U.S.  Pat. 
1,159,375,  Nov.  9, 1915.  Date  of  appl.,  Oct.  0, 1914. 

See  Eng.  Pat.  29,507  of  1913  ;   this  J.,  1915,  899. 

Aso  dye  ;     Yelloio .      J.   Huismann,   Cologne, 

Germanv,  Assignor  to  Svnthetic  Patents  Co., 
New  Yo"rk.  U.S.  Pat.  1.159,380,  Nov.  9,  1915. 
Date  of  appl.,  Nov.  5,  1914. 

See  Eng.  Pat.  0444  of  1914  ;    this  J.,  1915,  866. 

[Disaro]    dyestuffs  ;      Yelloio •  aiul    process    of 

making  same.  II.  Wagner  and  J.  Erber,  Assignors 
to  Farbw.  vorm.  ileister,  Lucius,  und  Briiiung, 
Hochst,  Germany.  U.S.  Pat.  1,100,471,  Nov.  10, 
1915.     Date  of  appL,  June  25,  1913. 

See  Fr.  Pat.  459,408  of  1913  ;   this  J.,  1913,  1101. 

Alizarin;  Production  of — — .  Chem.  Fabr. 
Griesheim-Elek.tron.  Fr.  Pat.  475,141,  July  15, 
1914.     Under  Int.  Conv.,  Nov.  22,  1913. 

See  U.S.  Pat.  1,150,152  of  1915  ;  this  J.,  1915,  955. 

Sulphurised   chrome   dyestuffs   of  the   galloeyanine 

series;    Preparation  of .      Soc.   pour  I'lnd. 

Chun.  4  Bale.     Fr.  Pat.  475,947,  Mar.  27,  1914. 

See  Eng.  Pat.  2837  of  1915  ;  preceding. 


v.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 

Parchment    papers,    imitation    parchment    papers, 

and  pergamyn  papers  ;    Durability  tests  on . 

C.  Bartsch.  Mitt.  k.  Materialpruf.,  1914,  32, 
510—518. 
The  tests  were  made  on  samples  taken  from 
packets,  enclosed  in  wrapping  paper,  which  liad 
been  stored  smce  1907.  Tlie  breaking  length  of 
the  imitation  parchment  paper's  and  pergamyn 
papers  was  practically  unatTccted  by  storage, 
and  that  of  the  parchment  papei-s  was  only  slighth- 
duninished,  but  the  elongation  (at  breaking  point) 
and,  e_specially,  the  resistance  to  creasing  were 
markedly  reduced.  The  efl'ects  on  parchment 
papei-s  were  greater  the  higher  the  acid  content, 
but  in  the  case  of  imitation  parchment  papers 
and  pergamyn  papers  no  notalile  difterence 
coidd  be  detected  Ijctween  samples  having  an  acid 
reaction  and  those  having  a  neutral  reaction. 
Similar  eil'ects  were  proiiuced  by  heating  for 
a  short  period,  b\it  witli  a  series  of  different 
samples  the  eftects  were  not  always  parallel  to 
those  produced  by  storage.  Storage  hi  a  cellar, 
in  which  the  temperature  and  humidity  of  the  air 
suffers   but  slight  variations,   is  less   detrimental 
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than  storage  vmder  other  conditions  ;   it  is  advan-  j 
tageous  to  keep  the  atmosphere  relatively  moist. 

— ^A.  S.        i 
i 

Parchment  paper  ;   Strength  of  air-dry  und  wet .   • 

W.  Herzberg.     iUtt.  k.  Materialpriit.,  1911,  32,   " 
539—540.  ! 

It  has  been  stated  (Papier-Zeit.,  1913,  779)  that   ' 
the    strength    of    genuine    parchment    paper    is   ! 
practically  unaffected  by  treating  the  paper  with   j 
hot  water.     Tests  on  four  difierent  samples  which   ; 
had   been  immersed   in   water  showed,   however, 
that  the  strength  is  diminished  by  more  than  one-   \ 
lialf,    whilst   the    elongation    (at    breaking   point) 
increases  by  about  one-half.     Similar  effects  were 
produced  by  hot  and  by  cold  water. — A.  S. 

"  Sulphite    acid  "     [caleivm    bisulphite    solution]  ; 

Tower  si/stems  of  malcing .   Ci.  B.  Steffansou. 

Chem.  Eng..  21,  No.  0.     Chem.  News,  1915,  112, 

255 — ^257,  205—266. 
ACTD  bisulphite  solution,  for  use  in  the  manufacture 
of  sulphite  pxdp,  is  made  either  from  Ihnestoue 
in  systems  of  liigh  towers,  low  towers,  or  horizontal 
chambers,  or  (as  is  usual  in  America)  from  milk 
of  lime  in  closed  tanks.  The  high  tower  system  is 
said  to  be  displacing  aU  others  in  Europe  and  to  be 
gaining  ground  In  America,  in  spite  of  the  lower 
cost  of  installing  other  systems.  Tlie  burner  gas 
employed  sho\dd  contain  not  less  than  12  —  14% 
SO  2,  in  order  to  avoid  formation  of  calciuni  sul- 
phate, and  the  ratio  of  free  to  combined  sulphurous 
acid  in  the  hcjuor  produced  sho\ild  be  kept  constant, 
in  such  proportion  that,  after  "  blowing  "  ^\-ith 
cooled  gases  from  the  digesters,  without  previously 
separating  condensed  steam,  the  liquor  is  of  proper 
strength  for  the  digestion  process.  Tlie  liquor  is 
analysed  with  sufficient  accuracy  by  diluting 
1  C.C.,  adding  starch,  and  titrating  with  A^/10 
iodine,  then  destroying  the  blue  colour  with  a  few 
drops  of  thiosulphate  solution,  and  titrating  with 
-V/10  sodium  hydroxide,  in  presence  of  phenol- 
)5hthalein.  The  "number  of  c.c.  of  iodine  solution 
used  indicates  the  total  amount  of  SO^  present, 
and  the  difference  between  double  the  vohune  of 
iodine  solution  and  the  volume  of  sodium  hydroxide 
solution  indicates  the  amount  of  combined  SOj,  the 
percentages  of  free  and  combined  SO  ^  in  the  liquor 
Ijeing  obtained  by  multiplying  by  the  factor  0-32. 
The  percentage  "of  CaO  in  the  hquor  is  to  the 
combined  SOj  as  28  to  32.  The  storage  tanks 
and  digesters  are  lined  ■with  acid-proof  bricks,  wliich 
may  be  set  in  mortar  composed  of  Portland  cement 
(1  part)  and  crushed  and  sifted  acid-proof  lirick 
(1 — 2  parts),  in  combination  vnth  litharge  and 
;\sbestos,  the  mortar  being  gauged  ^\-ith  sodium 
silicate  solution  (4°  B.,  sp.gr.  1-020).  Fittings  on 
the    digesters   shoiUd    be  of   phosphor-bronze. 

— F.  SODX. 

Norwegian   iiirpentine    oil    [from    sulphite-cellulose 

manufacture'}.     Fosse.     See  XIII. 

Patents. 

Cotton  waste  and  other  fibrous  materials  :  Apparatus 

for  degreasinij  and  recovering  benzine  used 

■in  the  process.  W.  B.  Howard,  Rawtenstall, 
Lanes.  Eng.  Pat.  6529,  May  1,  1915. 
The  kiers  in  which  the  material  is  extracted  are 
placed  in  a  separate  building  at  some  distance  from 
that  containing  the  stills,  condensers,  and  benzine 
storage  tanks.  The  benzine  is  circulated  through 
the  rotary  kiers  by  means  of  a  pump  situated  in  a 
wire-screened  open  structure  near  the  stiU-house,  and 
is  conveyed  to  and  from  the  kier-house  by  pipes 
connected  with  one  trunnion  of  each  kier.  The 
residual  benzine,  after  extraction,  is  discharged 
as  vapour  through  the  opposite  trunnion,  and  led 
through  pipes,  lying  in  a  trough  of  cold  water,  to 
Die    condensers    in    the    still-hoiLse.     \'alves    are 


provided  for  closing  the  connecting  pipes,  not  only 
in  the  vicinitv  of  the  kiers  but  also  outside  the 
building.— J.  F.  B. 


Greasy    viaterial-s ;     Apparatus   for    scouring 

and  recovering  the  solvent.  C.  H.  L.  Wiese, 
Neumiinst-er,  Germanv.  U.S.  Pat.  1,160,481, 
Nov.   16,   1915.     Date"  of  appl..  Mar.  24,   1915. 

The  extraction  vessel  consists  of  a  rotary  drum 
mounted  on  hollow  trunnions,  provided  with  a 
hehcal  heating  coU  and  a  perforated  coil  parallel 
to  the  heating  coU  ;  both  coEs  revolve  with  the 
ch'uni  and  have  inwardly  projecting  looped  portions 
adapted  to  stir  the  contents  of  the  drum.  Tlie 
ends  of  the  two  coils  pass  concentrically  through 
the  hollow  trunnions  and  are  surrounded  by  supply 
and  discharge  pipes  communicating  with  the  drum. 
^  —J.  F  B. 

[Flacible]  composition  of  tnatier  [from  oxidised  oils 
and  celhdose  esters].  B.  B.  Goldsmith,  New 
York.  U.S.  Pat.  1,152,625,  Sept.  7,  1915.  Date 
of  appl.,  Aug.  3,  1912. 

The  product  of  the  oxidation  of  vegetable  oils, 
e.g.,  soya  bean,  cottonseed,  olive,  linseed,  corn 
(maize),  or  castor  oil,  with  dilute  nitric  acid,  may 
be  mixed  with  (solutions  of)  cellulose  esters  to  form 
flexible  compositions.  Example. — 200  c.c.  of  the 
oil.  100  c.c.  of  water,  and  60 — 100  c.c.  of  nitric 
acid  (sp.gr.  1-4)  are  heated  on  the  water  bath  vmtU 
the  reaction  is  finished.  The  product  is  freed  from 
acid  and  may  be  added  to  nitrocellulose  dissolved 
in  amyl  acetate  and  diluted  with  benzene  or 
petroleum  spirit. — ^F.  Sp. 

CalciKm  bisulphite   lirpior  ;     Method  of  production 

of ■  [t>i  the  manufacture  of  sulphite  cellulose]. 

ll.  O.  V.  Bergstrom,  Stockholm.  U.S.  Pat. 
l,159,352,Nov.9,1915.Dateofappl.,Sept.25,1914. 

\'apour  from  the  sulphite  boilers  or  the  acid  liquor 
of  sulphite  celhdose  manufacture  is  condensed, 
and  uucondensed  sulphur  dioxide  is  collected  and 
used  in  the  sulphite  process,  whilst  the  condensed 
liquid  is  introduced  into  an  apparatus  in  which 
sulphur  dioxide  and  organic  substances  are  driven 
off.  The  evolved  gases  either  pass  into  a  second 
condenser,  from  which  the  sulphur  dioxide  is 
returned  to  the  sxilphite  system,  or  entor  an 
absorption  apparatus  in  which  sidphur  dioxide  is 
absorbed  for  use  again,  unabsorbed  gases  being 
condensed  and  collected.  The  second  condensed 
liquid  is  heated  to  expel  sulphur  dioxide,  and  the 
issuing  gases  are  passed  thi-ough  a  reflux  con- 
denser   to    the    sidphite    system. — F.  Sodn. 

Fibrous  caps  for  bottles  and  other  containers  ;  Manu- 
facture of .    A.  Westlake  and  P.  Poetschke, 

"New  York.  U.S.  Pat.  1.160,478,  Nov.  10,  1915. 
Date  of  appL,  Dec.  12,  1913. 

Fibrous  caps  for  bottles,  etc.,  are  made  by  treating 
fibrous  material  when  in  a  soft  and  pliable  con- 
dition with  an  emulsion  prepared  by  the  action  of 
an  alkali  hydroxide  on  aliphatic  resins,  and  subse- 
quently treating  with  a  precipitating  agent  such  as 
alum. — F.  Sp. 

Plastic  [insidating]  body  [frotn  paper  pulp]  ;   Method 

of  making  a .     Ij.  H.  Baekeland,  Yonkers, 

N.Y.,  Assignor  to  General  Bakelite  Co.,  New 
York.  U.S.  Pat.  1,100,362,  Nov.  16,  1915.  Date 
of  appl.,  Oct.  2,  1909. 

-Vx  insulating  material  is  made  by  adding  to  paper 
pulp  a  phenolic  condensation  product  which  is 
transformable  by  heat  into  an  infusible  body, 
Ijeatiug  the  mixture  until  the  condensation  product 
is  uniformly  distributed  over  the  fibres,  separating 
tlie  liquid,  and  subjecting  the  material  to  heat  and 
pressure. — J.  F.  B. 
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Paper-like  product  and  method  of  mali)ig  the  same. 
L.  H.  Bnckeland,  Yoiikois,  N.Y.,  .\ssignor  to 
(leiicral  Hakolit*'  Co.,  New  York.  U.8.  Pat. 
l,UW,3G5.NQv.lti,l<)15.Dateofai)pl.,Apr.l7,1915. 

A.v  alkaline  solution  of  a  phenolic  conlensation 
prodiu't,  wliicli  can  ho  converted  into  an  infusible 
subst.inie  liy  lieatint;,  is  incorporated  with  wet 
paper  pidp,  "and  the  condensation  product  Ls 
precinitateil  on  the  lilire  l>y  treatment  with  a 
metaUic  salt  whidi  reacts  with  the  alkali  to  form 
tin  insoluble  liydro.xide. — A.  S. 

Paper  pulp  and  the  like  ;  Process  of  bleaching . 

K.  >loreh,  Greaaker.  Norway.  l^.S.  I*at. 
1. UiO,tt42,Nov. 10,1915.  Dateotappl..Nov.30,19U. 

r.\PP:R  p\ilp.  eontainint:  about  20 — 22  ",j  of  dry  fibre, 
is  treated  with  the  necessary  quantity  of  bleadiing 
iigent  and  sulijecteil  to  a  kneadinj;  operation  until 
llio  bleachinj;  apent  has  been  thoroughly  worked 
into  the  lilire-s  ;  the  pulp  is  then  agitated  until 
1  he  desired  degree  of  bleaching  has  Ijeeu  reached. 

—  J.  F.  B. 

JlcHtn    si:e   for    paper    maiuifuclurc  :     Method   for 

jircparing .     B.  Knilller,  Wimhester,  Mass., 

and  \\'.  A.  Oppen.  Stonehaui,  >!ass.  U.S.  Pat. 
l,lliO.>>00,Xov.lti,1915. 1)ateofappl.,Feb.5,1014. 

Hksix  size  is  heated  in  a  closed  vessel  witli  steam 
binder  pressure  until  it  attains  substantially  the 
temperature  and  pressure  of  the  steam  ;  it  Is  then 
<lLsciiarged  in  a  tliin  stream  into  a  liody  of  heated 
A\ater  at  a  lower  temperature. — J.  F.  B. 

Tej-tile  industries  ;  Application  of  bacterial  diastases 

to  the [for  removimi  niarchy  ttrtssings).     A. 

Boi.lin  and  J.  Eftront.  Fr.  I'at.  '47.1,431,  Feb.  21, 
1914. 

«EE  Eng.  Pat.  1411  of  1915  ;    this  J.,  1915,  1204. 

Cotton  and  other  combuatible  substances  ;  Treat- 
ment  of to    render   them    permanently    less 

inflammable.  Whipp  Bros,  and  Tod,  Ltd.  Fr. 
I'at.  475,890.  Aug.  3,  lOli.  fnder  Int.  Conv., 
Aug.  5  and  Sept.  17,  1913. 

J^EK  Eng.  Pats.  17,815  and  20,072  of  1913  ;  this 
J.,  1914,  1045. 

Cotton  and  other  combustible  substances  ;    Treatment 

of to  render  them  permanently  less  inflammable. 

Whipp  Bros,  and  Toil,  Ltd.  Fr.  Pat.  475,898, 
Aug.  3,  1914.  Under  Int.  Conv.,  Aug.  5,  Sept.  17, 
and  Oct.  24,  1913. 

Ni.i:  Eng.  Pats.  17,814,  20,971,  and  24,088  of  1913  ; 
Ibis  J.,  1914,  1045. 

IVool-scouring  and  analogous  liquors;    Process  for 

recoverinf)    useful   products  from .       W.    G. 

Abbott,  jun.     Fr.  Pat.  475,987,  Aug.  12,  1914. 

.See  U.S.  Pat.  1,110,277  of  1914  ;  this  J.,  1914,1000. 

J'aper  pulp   or   cellulose  from  bamboo   or  similar 

materials  ;  Production  of .  J.  Ij.  Jardine  and 

T.  A.  Nelson.    Fr.  Pat.  475,981,  Aug.  II,  1914. 

See  Eng.  Pat.  18,371  of  1013;    this  J.,  1914,  1000. 

Pulp  for  use  in  making  paper  and  the  like  ;  Appara- 
tus' for  refining .      T.   H.   Nash.      Fr.   Pat. 

475,450,  July  20,  1914. 

■See  Eng.  Pat.  0870  of  1914  ;    this  J.,  1914,  640. 

Cellulose ;    Digestion  process  for  the  manufacture 

of .   E.  Mortei-ud.  Fr.  Pat.  475,988,  Aug.  12, 

1914.     Under  Int.  Conv.,  Aug.  12,  1913. 

See  Ger.  Pat.  273,860  of  1913  ;   this  J.,  1914,  740. 

To.ric  prodtiel  [for  wood  preserving]  and  method  of 
making  same.     U.S.  Pat.  1,155,708.     See  IX. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Patents. 

Indigo  firmcnialion   vat  ;     Manufacture    of  stable 

concentrated    jireparalions    .<iuitable   for    the . 

O.  Iruray,  I^oudon.  From  ]<"arbw.  vorm.  Jlelster, 
Lucius,  vind  Briining,  lloclist,  Germanv.  Eng. 
Pat.  22,148,  Nov.  0,  1914. 

Albuminous  products  are  mixed,  in  presence  or 
absence  of  bacteria,  with  water-sohiblo  concen- 
trated carbohydrates  in  such  concentration  as  is 
necessary  to  produce  the  prasorvative  effect 
of  these  l)odies,  and  indigo  or  indigo  white  is 
added.  E.rample :  10  kilos,  of  rye-bran  is 
extracted  witli  50  litres  of  cold  or  warm  water, 
the  liquid  extract,  wliich  may  be  subjected  to 
hydrolysis,  is  evaporated  in  vacuo  to  a  syrup  and 
mixed  with  about  3  kilos,  of  molasses.  The  paste 
obtained  is  stable  indefinitely  and  is  suitable  for 
transport ;  it  does  not  putrefy  or  dry  up.  \^egetable 
casein,  albumose,  peptone,  etc.,  may  be  used  in 
place  of  the  gluten  of  the  bran  extract,  as  albumin- 
ous substance,  and  invert  sugar,  glucose,  maltose, 
glycerin,  etc.,  may  be  used  as  water-soluble  carbo- 
hydrates. (Reference  is  directed,  in  pursuance 
of  Sec.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907.  to  Eng.  Pats.  3700  of  1879  ;  15,471  of 
1896  ;  1221  and  3492  of  1901  ;  25,400  of  1910  ; 
and  2191  of  1012  ;  this  J.,  1902,  264  ;  1911,  817  ; 
1912,  516.)— F.  \V.  A. 

Textile    piece   goods,    warp    yarns    and .  the     like ; 

Machines  for  treating  with   liquids  — ^ — .      J.   S. 

Ainley,Huddersfield.  Eng.l'at.l237,Jan.26,1915. 
The  fabric  passes  from  a  guide  roller,  c,  between 
squeezing  rollers,  6,  into  a  series  of  inclined  troughs, 
e,  one  for  each  draft  of  the  fabric,  to  wliich  liquid 


is  supplied.  Hinged  lids,  /,  of  suitable  weight, 
press  on  tlie  folds  of  the  fabric  formed  in  travelling 
througli  the  trouglis,  and  may  be  weiglited  by 
additional  weights,  g.  One  or  more  pairs  of 
crushing  rollers,  h,  plain  or  fluted,  receive  the 
fabric  on  emerging  frona  the  troughs,  and  a  roller, 
h^,  engages  with  tlie  lower  one  of  tihe  pair,  a  tank, 
t,  being  arranged  to  contain  the  trouglis  and 
rollers.  A  taking-olT  roller.  A:,  keeps  the  material 
tight  as  it  emerges  from  the  roUer,  h^,  and 
deli\x'rs  it  to  the  tank,  a,  the  process  being  repeated 
until  the  material  is  thoroughly  scoured.  The 
liquor  in  tlie  tank,  i,  may  be  delivered  into  a 
sump,  or  into  the  machine,  o,  from  wliich  it  may  be 
pumpetl  up  for  further  use. — B.  N. 
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Treaiing  [washing,  dyeing,  etc.']  thread  ;    Process  of 

.     0.  S.  Althouse,  Reading,  Pa.     U.S.  Pat. 

l,153,004,Sept.7,1915.Date  of  appL,Mar.21,1912. 

The  thread,   1,   is   conveyed  through  a  tube,   3, 
filled  with  liquid  from  4.  to  a  separator,  6,  consisthig 


of  a  moving  belt ;  the  separated  liquid  runs  into  5, 
and  the  thread  ia  treated  with  a  second  Uquid 
from  7,  before  leaving  the  belt.  It  then  passes 
through  a  tube,  8,  on  to  a  drj-ing  apron,  9,  and 
is  subiected  to  air-blasts  from  11,  and  from  12. 

— F.  W.  A. 

Proofing  ;     Process   and   apparatus  for .       L. 

Geer,  New  York.  U.S.  Pat.  1,160,980,  Nov.  16, 
1915.  Date  of  appl.,  Apr.  26,  1910. 
In  proofing  with  a  substance  which  is  soUd  at 
the  ordinary  temperature,  several  sprays  of  the 
heated,  atomised  proofing  substance  are  projected 
in  directly  opposite  directions  over  the  material 
to  bo  proofed,  within  a  closed  heated  chamber, 
the  material  beiug  moved  in  a  plane  parallel  to 
the  plane  of  projection  of  the  sprays. — F.  W.  A. 

Dyeing;  Process  of .  J.  Schmitz,  Philadelphia, 

Pa.,  Assignor  to  Uniform  Dyeing  Machine  Co., 
Groveville,  N.J.  U.S.  Pat.  "1,160,001,  Nov.  9, 
1915.    Date  of  appl.,  June  13,  1914. 

See  Eng.  Pat.  84  of  1915  ;  this  J.,  1915,  832. 

Dyeing  piece  goods,  yarn,  or  ratv  stock  ;   Process  of 

■ .     Uniform  Dyeing  JIachine  Co.     Fr.  Pat. 

475^920,  Aug.  4,  1914. 

See  Eng.  Pat.  17,296  of  1914  ;   this  J.,  1915,  902. 


Vn.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Ammonia-soda  process  {StriebecJc  system)  ;  Develop- 
ment of  the .     K.  W.  Jm-isch.     Chem.  Ind., 

1915,    38,  9,  61.       Chem.-Zeit.,  1915,  39,  Bep., 
373.    (Compai-e  this  J.,  1911,  281.) 

In  the  Striebeck  system,  carbon  dioxide  under  an 
excess  pressure  of  1-6  atmospheres  enters  peai-- 
shaped  carbonators,  6-2  m.  high,  and  5  m.  maxi- 
mum diameter,  through  six  distributing  arms  in 
the  conical  base  of  the  vessel.  These  arms  are 
constructed  in  the  form  of  an  inverted  U,  oi)en 
on  the  under  side,  and  provided  also  with  side 
slits.  The  stirring  vessel  for  emptying  the  carbon- 
ators is  2-5  m.  high  and  5  m.  in  diameter,  and 
requires  2 — 3  horse  power.  The  bicarbonate  is 
separated  in  vacuum  filters,  and  for  calcination 
only  the  Thelen  apparatus  is  employed.  The 
decomposition  vessels  for  the  ammoniimi  chloride 


liquor  are  of  the  Ilonigmann  form.  The  mairt 
column  is  Striebeck's  own  invention,  and  consists 
essentially  of  a  tower,  9  m.  high,  which  can  be 
made  in  the  form  of  a  single  iron  casting,  and  is 
divided  into  36  compartments  by  horizontal  steps 
25  cm.  apart  on  the  narrow  sides  and  50  cm.  on 
the  long  sides.  The  advantage  of  this  system  in- 
reduced  steam  consumption  is  discounted  by  the 
difficulty  in  cleaning  and  the  short  life  of  the 
column.  The  ammonia  absorption  apparatus 
and  that  for  the  preparation  of  the  ammoniacal 
brine  are  likewise  peculiar  to  Striebeck's  system, 
but  the  author  considers  the  Mond  absorption, 
plant  to  be  much  superior. — G.  F.  M. 

Potash   from   felsi)av.     Chem.    Eng.,    21,    No.    5. 

Chem.  News,  1915,  112,  266—268. 
Potash  recovered  from  felspar  by  processes 
involving  the  incidental  production  of  Portland 
cement,  is  not  regarded  as  a  likely  competitor  with, 
commercial  "  muriate  "  from  Germany,  which  is 
said  to  be  produced  at  less  than  15  cents.  (7^d.)' 
per  unit  of  potash  (20  lb.  K2O)  ;  but  the  utilisation 
of  felspar,  with  common  salt  and  phosphate  rock, 
to  furnish  phosxjhoric  oxide,  soda-ash,  potassiiun 
cliloride,  and  alumina,  is  shown,  from  estimated 
working  expenses,  to  oSer  a  satisfactory  margin 
of  profit.  In  this  process,  phosphate  rock  is  heated 
VFith  common  salt  at  1100°  C.  in  a  current  of 
carbon  dioxide,  so  as  to  yield  phosphorus  and 
carbon  as  oxychlorides,  and  a  residue  of  lime  and 
soda,  from  which  the  soda  is  recovered  by  leaching  ; 
the  oxyclilorides  are  passed  over  felspar  at  600°  C, 
to  give  aluminium  chloride,  phosphoric  oxide, 
and  a  rasidue  containing  silica  and  potassium 
chloride  which  is  extracted  with  water ;  the 
aluminium  chloride,  after  separating  from  ii'on. 
chlorides,  k  converted  into  piue  alumina  by 
heating  in  the  presence  of  carbon  dioxide  at 
SOO°C.— F.  SoDN. 


Potash  problem  ;    The  ■ 


U.S.   Comm.   Kept., 


No.  253,  and  Eng.  and  Min.  J.,  Nov.  27,  1915. 
According  to  a  patent  taken  out  recently  by  a 
Canadian,  felspar  is  heated  with  limestone  and  iron 
oxide  to  about  1200"  C,  whereupon  a  semi-fused 
mass  is  produced,  from  which  the  potassium  salts, 
are  said  to  be  readily  extracted  by  treatment 
with  dilute  acid. 

The  U.S.  Geological  Siu'vey  suggests  that  a. 
possible  source  of  potash  may  exist  in  the  tailings 
which  are  piled  up  at  the  concentrating  mills  of  the 
large  copper  mines  in  the  Western  States.  The 
"  porphyry  "  ores,  which  are  being  mined  in  vast 
quantities,  contain  more  potash  than  copper,  and 
this  accumulates  in  the  tailings  in  the  form  of 
silicate.  The  quantity  of  potash  which  could  be 
obtained  from  this  sovu-ce  is  estimated  to  exceed 
the  present  American  consumption. 

Perchloric    acid    and    potussium    sulphate    as    an 
example  of  reversible  change  ;    The  interaction  of 

.    W.  A.  Davis.     Chem.  Soc.  Trans.,  1915,. 

107,  1678—1681. 
The  reaction  between  potassium  sxdphate  and 
percliloric  acid  is  shown  to  be  a  reversible  one, 
but  the  potassium  may  be  separated  quantitatively 
as  perchlorate  on  the  addition  of  alcohol  if  aa 
excess  of  perchloric  acid  is  present  (see  this  J., 
1912,  1045).  In  general  practice  it  i?  found  to- 
lie  preferable  to  remove  the  sulphate  by  evapora- 
tion with  baryta  solution  prior  to  evaporating, 
with  perchloric  acid. — B.  N. 

Carbonates  of  the  alkali  metals  :  Formation  of 

P.  Melikov  and  M.  Rozenblat.  J.  Russ.  Phys, 
Chem.  Soc.  1915,  47, 1003—1094.  J.  Chem.  Soc, 
1915,  108,  ii.,  768. 

In  the  determination  of  alkali  metals  in  the  form  ot 
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chlorides,  these  ai-e  often  heat«d  with  excess  of 
ammonium  carbonate.  The  authors  linil  that, 
when  ammonium  carbonate  is  a<iiled  gradually  to 
fused  sodium  or  potassiimi  chlori<le  in  a  platinum 
crucible,  sodium  or  potassivim  carbonate  is  formed 
in  amount  depending  on  the  quantity  of  ammonium 
carbonate  added.     The  reaction, 

2NaCl+(NH,),CO,=Na,CO,+2NH,a, 
is  reversible,  and  if  ammonium  cai'bonate  and 
chloride  are  added  ttipether  to  the  fused  chloride, 
no  formation  of  sodumi  carbonato  takes  place. 
Fused  sodium  or  potassivmi  sulphate  gives  no 
correspontling  carbonato  when  treated  with 
ammonium  carbonate. 

Sodamide   and   hydrogen;     Rf  action   between - 


F.  V.  Miles.     I'roc.  Rov.  Soc.  Edin.,  1915,  35, 
134—137.    J.  Chcm.  Soc.,  1915,  108,  ii.,  768. 

Whkn  sodamide  is  lieat«d  in  a  stream  of  hydrogen 
at  temperatures  between  200'  and  300°  C,  a 
reaction  occurs  in  which  a  portion  of  the 
sodamide  Ls  convertctl  into  sodium  hydride 
with  libei-ation  of  ammonia  according  to  the 
equation, NaNU, +  H, =NaH +Nllj.  This  reaction 
iloes  not  appeal"  to  take  place  when  sodamide  is 
heated  with  hydrogen  in  au  enclosed  space  up  to 
300°  C.  (compare  Titherley,  Chem.  Soc.  Trans., 
18W,  65,  509). 

W.    S. 


Aynnwniacal    liquor;     Storage    of 

Curphey.      J.   Gas  Lightmg,   1915,    132,  424. 

Thk  loss  of  ammonia  caused  by  the  storage  of 
liquor  under  conditions  which  allow  air  to  circulate 
above  the  surface,  can  be  prevented  by  covering  the 
surface  of  the  liquid  with  a  layer  of  suitable 
oil.  A  layer  of  0-1  inch  of  oil  affords  complete 
protection  against  loss  of  volatile  ammonia,  and 
also  retards  the  formation  of  ammonium  salts 
by  oxidation,  thus  effecting  a  saving  of  lime  or 
alkali.  In  a  100  gallon  rectangular  tank  the 
loss  per  hundred  parts  of  free  ammonia  was 
reduced  from  43-2%  in  8  days  without  oil,  to  0-5% 
when  a  layer  of  oil  1 J  ins.  thick  was  employed. 
With  a  cylindriciU  boiler  placed  horizontally,  a  layer 
of  0-2  inch  of  crude  parailin  oil  effected  a  saving 
of  20-4%,  while  a  layer  of  mineral  oil  008  inch 
in  thickness  reduced  the  loss  of  free  ammonia  in 
92  days  from  38-7%  to  05%  in  a  90gallon  iron 
drum  without  a  lid  but  stored  under  cover. 

— W.  G.  C. 

LiqMor   ammonim  from   gas   liquor ;      Direct  pro- 
duction of .      K.    W.   Hilgenstock.      Amer. 

Gaslight  J.,   Oct.    18,    1915.      J.   Gas   Lighting, 
1915,  132,  436 — 437. 

The  crude  liquor  is  pumped  into  three  carbonic 
acid  extractors  where  it  is  heat«d  to  212°  F. 
(100°  C.)  to  decompose  the  ammonium  carbonate, 
the  ammonia  passing  into  absorption  chambers 
while  carbonic  acid,  hydrogen  sulphide,  and 
pyridine  escape.  The  hot  decarbonated  liquor 
flows  into  a  still,  in  the  upper  part  of  which  it  is 
freed  from  volatile  ammonia  and  any  remaining 
carbonic  acid  and  hydrogen  sulpliide,  while  in 
the  lower  section,  the  liquor  is  mixed  with  milk 
of  lime  to  decompose  ammonium  salts.  The 
gaseous  ammonia  pasties  into  a  washer  where  it 
meets  a  stream  of  water,  the  flow  of  which  is  so 
regulated  that  only  sulTicicnt  ammonia  is  absorbed 
as  will  sulHce  to  retain  the  carbonic  acid  and 
hydrogen  sulphide,  the  effluent  being  returned 
to  the  carbonic  acid  extra<tor.  The  excess  of 
apimonia  Ls  passed  through  caustic  soda  solution 
(1-114  sp.gr.)  to  absorb  any  remaining  traces 
of  carbonic  acid,  etc.,  then  washed  with  heavy 
tar  oil  to  remove  tarry  matters  and  pyridine, 
and  absorbed  in  distilled  water  either  directly 
to  yield  the  commercial  product,  or  after  passing 
.through   charcoal   and   bone-black   filtei-s   if   it  is 


desired  to  produce  pure  anunonia  solution.  By 
this  proiess  a  plant  treating  30,000  tons  of  ^as 
liquor  containing  2"o  ammonia  Is  stated  to  give 
i^220  net  profit  per  annum. — \V.  G.  C. 

Water  of  crystallisation.  II.  Compounds  wilh 
2H/).  III.  Compoumis  with  '>HX>.  Copper 
sulphate.  I.  Guareschi.  Atti  R.  Accad.  Sci. 
Torino,  1915,  50,  881—902.  1125—1145.  J. 
Chem.  Soc,  1915,  108,  ii.,  770,  774—775. 

The  temperature  of  dehydration  of  dihydrated 
calcium  sulphate  is  not  130^  C,  as  stated  by 
Rosenstiehl  (Bull.  Soc.  Chmi.,  1911,9,  281—295), 
but  93" — 94°  C,  or,  in  a  current  of  dry  air,  81° — 
82°  C,  these  temperatures  being  vaUd  for  both 
the  natural  and  the  precipitated  salts  ;  the  former, 
however,  loses  invmediately  a  largo  proportion  of 
its  wat«r  when  heated  in  a  current  of  dry  air, 
whereas  the  latter  exhibits  only  a  slight  loss  after 
some  houK.  The  semi-liydratetl  sulphate  is 
probalily  to  be  regarded  as  of  the  formula 
CajSjOs.IIjO.  Dehydrated  sodium  nitroprusside 
rapidly  absorbs  2H2O  from  the  air,  and  the 
hydrate  thus  obtained  undergoes  complete 
dehydration  much  more  easily  than  the  original 
hydrate,  the  temperature  of  dehydration  being 
98° — 99 'C.  The  final  JHjO  is  removed  only 
slowly  and  with  difficulty,  the  probable  formida 
of  the  salt  being  [Na2Fe(NO)(CN)5]2,4H20.  Cupric 
chloride  is  completely  dehydrated  at  55°  C. 
in  a  current  of  dry  air,  or  at  15°  C.  over  sulphuric 
acid  at  a  pressure  of  10  mm.  Sodium  bromide 
loses  both  mols.  of  water  in  an  oven  at  30°  C, 
the  first  rapidly  and  the  second  more  slowly. 
Sodium  iodide  undergoes  complete  dehydration 
in  seven  to  eight  days  over  sulphuric  acid  at 
15° — 17°  C.  Cadmium  acetate  loses  IJHjO 
rapidly  in  a  steam  oven,  and  the  remainder  slowly, 
its  formula  being  probably  a  multiple  of  the  simple 
one  ;  its  dehydration  temperature  is  50°  C. 
Potassium  ethane-aa-disulphonate  loses  IH2O 
rapidly,  and  the  remaining  IHoO  very  slowly 
in  an  oven  at  30°  C.  Sodium  dithionate  is 
dehydrated  at  50°  C.  in  an  oven  or  at  42°  C. 
in  a  current  of  dry  air,  the  final  IHjO  being 
removed  only  very  slowly.  The  dehydration 
point  of  barium  dithionate  is  50°  C.  in  an  oven  or 
30°  C.  in  a  current  of  dry  air.  Over  calcivmi 
chloride  at  21° — 23°  C,  pentahydi'ated  copper 
sulphate  loses  only  211,0,  j-ielding  the  pale  sky- 
blue  trihydrate,  which 'loses  2H2O,  forming  the 
monohydrate  in  a  thermostat  at  00°  C.  or,  if  left 
in  the  air,  is  re-converted  into  the  pentahydrate. 
The  latter  undergoes  no  change  at  40°  0.,  but 
loses  2H20  at  45°— 50°  C,  a  fiirther  2H20,:at 
60°  C,  and  the  final  IHjO  at  200°  C.  In  a  current 
of  dry  au-  at  41°— 42°C.,  CuSOi,5H20  loses 
IJIIjO  in  five  hours,  and  another  JHjO  in  a 
second  period  of  live  liours  ;  no  further  loss  then 
occui-s  at  50' — 60°  C,  but  at  72°  C.  2HjO  is 
removed,  the  monohydrated  salt  remaining.  At 
206° — 207°  C,  CuSO^.olIoO  loses  411,0  in  less 
than  half  an  hour,  a  further  JlIjO  being  removed 
very  slowly,  and  the  last  iU^O  more  slowly  still. 

Water    in    salt    solutions;     Dissociation    of- 


W.  Palmaer  and  K.  Melander.    Z.  Elektrochem., 

1915,  21,  418—425. 
Is  very  concentrated  aqixeous  solutions  of  salts 
the  water  is  to  be  regarded  as  the  dissolved  sub- 
stance. For  determining  the  electrical  conductivity 
of  hydrogen  ions  in  such  solutions,  litliium  and 
calcium  chloride  solutions  were  used.  Purified 
hydrogen  was  passed  through  an  apparatus 
having  two  communicating  vesstLs,  with  platinised 
platinum  electrodes,  one  containing  a  concentrated 
and  the  other  a  weaker  solution  of  the  salt,  the 
two  solutions  having  the  same  electrolytic  con- 
ductivity.    The     whole     apparatus     was     placed 
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in  a  thermostat  maintained  at  a  definite  tempei'a- 
ture  (22°,  25-5%  or  50°  C.)  for  20  liours  and  the 
potential  ditference  between  the  two  electrodes 
measured.  The  conclusion  was  drawn  that  the 
difference  in  potential  between  two  solutions  o£ 
like  ions  but  of  different  total  concentration  was 
nil  when  the  ionic  pressure  in  the  two  solutions 
was  equal.  Taking  014  volt,  as  the  observed 
difference  in  potential  between  llSxV  and  1-5A^ 
solutions  of  lithium  chloride  at  22°  C.  it  was  cal- 
culated that  the  stronger  solution  contained  about 
240  tunes  as  many  H-ions.  In  the  case  of  calcium 
chloride  solutions  of  lOA'  and  IIN  strength 
respectively,  the  difference  in  potentinl  between  the 
electrodes  (014  volt.)  at  ino"  C.  shnwed  that  the 
conci>ntrated  solution  contained  about  2J5.J  times  as 
many  H-ions  as  the  weaker  solution. — C.  A.  >!. 

Zouer  compounds  of  certain  elements.  [Calcium 
.i\(bhydride.]  L.Marino.  Atti  R.  Accad.  Liucei, 
1915,  [v],  24,  ii.  143—149.  J.  Chem.  Soc,  1015, 
108,  ii.,  770 — 771. 
AIoLDENHAUER  and  EoU-Hanseu  (this  J.,  1913, 
789)  found  that,  when  one-half  the  cjuantity  of 
hydrogen  required  to  give  the  normal  hychide 
has  been  absorbed  by  calcium,  the  pressure  curve 
undergoes  change  in  direction.  Repetition  of  this 
work  by  the  avithor  .and  Ouinto  gave  results  Avhich 
were  in  moderately  good  agreement  with  those  of 
the  above-nanied  authors,  but  when  an  attempt 
was  made  to  construct  the  curve  reiiresenting  the 
dissociation  of  calcium  subhydride,  it  v.as  found 
that  part  of  the  hydrogen  had  escax^ed  measure- 
ment. This  phenomenon  has  been  traced  to  the 
volatility  of  tlie  calcium.  As  tlie  temperature  is 
raised,  clissociation  proceeds  maccordance  with  the 
equilibrium,  CaHo  ^  Ca-l-Hs,  but  at  temperatui'es 
below  800°  C.  a  little  of  the  calcimn  is  condensed 
in  the  part  of  the  tube  which  is  less  strongly 
heated,  and  the  liberated  hydrogen  is  fixed  by  the 
calcium  in  correspondence  with  the  dissociation 
pressure  of  the  hydride  at  the  lower  temperature. 
A  method  has  been  devised  for  determining  the 
distribution  of  the  hydrogen  in  the  various  parts 
of  the  apparatus,  and  the  new  pressure  curve  thus 
obtained  fails  to  indicate  the  presence  of  a  new 
compo\md.  These  results  show  that  it  is  inaccurate 
to  speak  of  the  heats  of  combiaation  of  the  first 
and  second  atoms  of  hydrogen  with  calcium,  and 
afford  an  explanation  of  the  divergence  of  the 
value  of  the  heat  of  combination  determined 
calorhuetrically  from  that  calculated  by  means  of 
Neinsfs  formula. 

Maiiganoiis   salts ;    Electrolytic    oxidation    of 

oji4   compounds   obtained   thereby.     51.    Sem.    Z. 
Elektrochem.,  1915,  21,  4213—437. 

The  electrolytic  oxidation  of  mauganous  salts  in 
sulphuric  acid  solution  follows  a  course  in  accord- 
ance with  the  scheme  : — 

MnSO,-vMn2(SOj)3->Mn(S04)2-*Mn,(SOJ,-^HMnO,. 

With  the  exception  of  Mn2(S04);  the  occiurence 
of  each  stage  in  the  process  has  been  directly 
proved.  By  the  use  of  manganese  electrodes 
it  was  possible  to  obtain  solutions  containing  up 
to  92  grms.  Mn(SO.,)2  per  100  c.o.  Electrolytic 
oxidation  of  manganous  acetate  in  acetic  acid 
affords  a  simple  method  of  preparing  manganic 
acetate.  For  example  a  solutit>n  of  100  grms. 
of  manganous  acetate  in  100  c.c.  of  50%  acetic 
acid  (to  which  a  little  sodium  acetate  was  added) 
was  electrolysed  between  platinum  electrodes  with 
au  anodic  current  density  of  0-5  to  10  amp.  per 
sq.  dcm.,  whilst  the  cathodic  current  density  was 
k(jpt  as  strong  as  possible.  After  every  2  to  3 
ampere-hours  the  deposited  manganic  acetate  was 
filtered  off,  and  the  filtrate  saturated  ^vith  fresh 
manganous  acetate.  Yields  of  22-50  grms.  and 
19-70  grms.  were  obtained  as  against  the  theoretical 


22-95  grms.  and  20-00  grms.  The  voltage  required 
was  17-9  without  sodiiun  acetate,  or  12  to  15  after 
the  addition  of  that  salt.  Manganous  cliloride  is 
oxidised  to  manganic  chloride  when  electrolysed  iu 
hydiochloric  acid  solution  at  10°  C,  whilst  man- 
ganous nitrate  in  strong  nitric  acid  solution  is 
oxidised  to  manganic  nitrate.  This  latter  salt  is 
also  formed  in  X'olhard's  test  for  manganese  by 
oxidation  with  lead  dioxide  and  nitric  acid.  The 
curious  behaviour  of  manganic  salts  when  hydio- 
lysed,  and  the  behaviour  of  manganese  oxides  on 
treatment  with  dilute  acids  may  be  explained  by 
the  assimiption  that  in  solutions  of  manganic 
salts  there  are  not  only  trivalcnt  manganese 
compounds  but  also  double  compounds  of  divalent 
and  quadrivalent  manganese,  as  concluded  by 
I'Yanke  (J.  prakt.  Chem.,  1887,  II.,  454).  Tlie 
following  state  of  equiUbrium  would  thus  occiu"  in 
the  solutions  : — 

2Mn"-2:Mn"  +Mu""ror  Mn'Mn""']. 

— C.  A.  M. 

Iodine  in  plant  and  animal  tissues  ;  Distribution  of 
.  A.T.Camcron.  J.Biol.Chem., 1915,23,1 — 39. 

Ix  continuation  of  previous  work  (this  J.,  1914, 
942),  the  author  has  investigated  further  the 
distribution  of  iodine  in  algse,  the  presence  of 
iodine  in  animal  tissues  and  other  materials,  and 
the  degree  of  variation  of  iodine  content  in  fish 
and  other  thyroids.  The  detailed  results  are 
tabulated ;  the  material  was  dried  at  100°  C. 
before  analysis.  The  iodine  content  of  marine 
algae  varies"  between  0-001  and  0-7%.  Of  the 
brown  algai  only  the  Laminariacece  and  one  or  two 
Fucacece,  and  of  the  red  algfe  only  the  Rhodo- 
inelaeecB  and  DelesseracecB  contain  more  than 
0-1%  of  iodine;  in  the  green  algse  the  iodine  ^ 
content  is  invariably  very  low.  Nearly  all  the  ' 
species  with  relatively  high  contents  of  iodine 
grow  below  the  tidal  zone  and  are  never  exposed. 
Young  plants  contain  more  iodine  than  fuU  grown 
plants.  In  Nereocysiis  the  float  usually  contains 
less  iodine  than  either  the  fronds  or  the  stipe. 
All  species  of  marine  animals  contain  iodine  ;  in 
many  cases  where  a  relatively  high  content  of 
iodine  was  observed,  the  material  examined  was 
in  the  nature  of  an  external  secretion,  viz.,  worm 
tubes  (0-009 — 0-741%),  the  opercida  of  the  whelk 
(0-03%),  and  the  by.ssus  of  the  mussel  (0-042%). 
The  iodine  content  of  vertebrate  thyroid  (dry) 
tissue  ranges  from  0-01  to  1-16%. — A.  S. 

Rare  earths.  I.  [Neodymium].  C.  Gamier.  Arch.  ,1 
Sci.  phvs.  nat.,  1915,  [vi],  40,  93—105  and  199—  | 
213.    J.  Chem.  Soc,  1915,  108.  u.,  775— 77G.  I 

A  QUAN-nTY  of  commercial  neodymium  salt  con- 
taining traces  of  praseodymium  and  samarium 
was  purified  by  means  of  fractional  crystallisation 
of  the  nitrobenzenesulphonates  (Holmberg,  this  J.. 
1907,  342),  since  this  method  was  found  to  be  the 
most  efficient  and  speedy.  In  this  way  fifteen 
final  fractions  were  obtaiaed,  and  examination 
of  the  absorption  spectrum  and  determinations 
of  atomic  weight  indicated  that  fractions  5  and  0 
were  free  from  praseodymium.  The  colom"  of 
neodymium  oxide  has  been  variously  described 
as  blue,  ash-grey,  green,  blue  with  a  violet  tone, 
pale  violet.  lavender,  nearly  white  with  a  tinge 
of  l^luish-arev,  and  finally  ^Yaegner  states  (Z.  anore. 
Chem.,  r904,  42,  118)  "that  the  colour  depends, 
not  only  on  the  purity  of  the  substance,  but  also 
on  the  method  of  preparation.  He  obtained  the 
oxide  rose-brown,  blue,  and  rose  coloured.  The 
author  concludes  that  the  difference  in  colour  of 
Waegner's  oxides  is  not  due  to  difference  in  the 
amount  of  oxygen  contained,  as  is  claimed,  Imt 
rather  to  a  difference  in  the  degree  of  hydration. 
Neodymium  hydroxide,  Nd(OH)3,  was  heated  at 
various  temperatures  in  an  electric  furnace  iu  a 
ciu-rent  of  nitrogen,  and  the  loss  of  water  controlled. 
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It  was  thifJ  shown  that  two  hydrates  in  aildition 
li>  the  normal  hyih-oxiilc  cxLst.  The  fir.-:t  ot  these, 
2.\ajO,.:{Hs(),  is  forni.'.l  at  320' C,  and  U  stable 
u]i  to  520"  0.  It  has  a,  li^ht  brown  colour  tinged 
with  rose,  and  apparently  corresponds  by  its 
nllexion  spectrum  with  the  similarly  coloured 
oxide  of  Waej^ncr  {lor.  cil.).  The  second  hydrate, 
Nd.Oj.HjO,  has  a  li's.s  pronounced  colour  than  the 
first -mentioned  product,  and  is  stable  between 
.520°  C.  and  5S0 '  C,  and  is  shown  to  be  identical 
with  the  substance  regarded  by  Waegner  as 
Xd,0,.  This  hydrate  on  further  heating  passes 
directly  into  the  blue  sesquioxido,  and  the  colour 
changas  slowly  as  the  temperature  increases, 
pa.ssing  through  the  shades  mentioned  at  the 
commencement,  and  only  taking  on  the  blue 
colour  at  1000^  C.  The  reflexion  spectrum  of  the 
mixed  product  shows  the  presence  of  botli 
NdeO,,H,0  and  NdjO,  until  it  lias  been  heated 
at  lOOC  C. 

draphilic  acid.    L.  Balbiano.    Annali  Chim.  Appl., 
1915,   4,  2:U— 245. 

tJR.VPHITlC  acid  and  graphitic  oxide,  prepared  by 
<lifferent  methods  from  sampl&s  of  ixatural  and 
Acheson  graphite,  varied  in  composition  between 
limits  corresponding  to  the  formula?  CijHjO, 
and  C,«HjO,.  On  heating  in  i^acuo  carbon 
monoxide,  carbon  dioxide,  and  water  are  pro- 
duced, and  at  high  temp(>ratures  (1000°  C.)  also 
some  hydrogen  and  a  small  quantity  of  methane, 
due  to  a  secondary  action  of  water  vapour  on  the 
residual  carbon.  When  graphitic  acid  or  oxide  is 
boiled  with  barium  hydroxide  solution,  barium 
I'arbonate  is  formed  ;  whilst  after  treatment  with 
hydroxylamine  in  aqueous  alcoholic  solution, 
a  rasidue  of  graphite  containing  adsorbed  water 
is  left.  It  is  concluded  that  the  so-called  graphitic 
acid  and  oxide  are  adsorption  compounds  of 
graphite,  water,  carbon  monoxide,  and  carbon 
dioxide. — A.  S. 

Toiccr     systems     of      makinf/     "  sulphite     acid." 
Stelfanson.     See  X. 

Prevention     of    hydrolysis     in    cyanide    solidions. 
Leslie.     See  X. 

Patrnts. 

Sulphuric  acid  chambers.  .T.  Harris,  Sheffield, 
and  D.  U.  Thomas,  AIorrLston,  (ilamorgan. 
Eng.  Pat.  «02tS,  Apr.  22,  1915. 

The  chamber  is  surrounded  and  supported  by 
vertical  pillars  and  horizontal  girders,  the  curtain 
being  attached  to  the  latter  by  meaivs  of  hooks. 
Each  hook  Ls  pivoted  on  a  leaden  strip  fixed  to 
the  curtain,  and  its  other  end,  shaped  like  a  U, 
fits  into  a  similarly  shapetl  piece  on  the  girder.  A 
block  is  wedged  in  between  the  curtain  and  frame- 
work at  the  point  ot  attai^hment  of  the  hook. 
A  rent  or  tear  in  the  curtain  is  readily  accessible, 
as  only  one  hook  has  to  be  detachefl.  Tlie  roof  is 
arched  and  suspended  by  similar  hooks  from  bars 
arranged  radially  between  a  central  ring  and  the 
outer  framework.  A  pipe  or  flue  may  pass  through 
the  aperture  within  the  ring  to  allow  gases  to  pass 
from  or  into  the  chamber. — E.  H.  T. 

Ammonia  compounds.  {Absoi'plion  of  ammonia  by 
peal.]  T.  Rigby,  Dumfries,  Scotland,  and 
Wetcarbonizing,  Ltd..  Westminster.  Kng.  I'at. 
18,.558,  Aug.   11,   1914. 

Peat  which  has-  been  treated  by  heat,  or  wet- 
carbonised,  is  used  as  an  al)sorbent  for  ammonia 
gas,  especially  tor  that  obtained  from  ammonia- 
recovery  gas  producers.  The  ammonia  fixed  in 
this  manner  is  not  again  liberated  below  100°  C., 
and  the  product  possesses  valuable  fertilising 
power.     Old  peat  is  better  than  young,  but  even 


with  the  latter  the  nitrogen  content  can  be  raised 
from  1-2  to  about  3%.— E.  U.  T. 

Ammonia  ;    Production  of  - 


.  P.  W.  de  Jahn, 
Assignor  to  General  Chemical  ('o..  New  York. 
U..S.  I'at.  1,151,537,  Aug.  24,  1915.  Date  of  appl., 
Feb.  21,  1914. 

Nitrogen  and  hydrogen,  in  the  volumotrii^  ratio  of 
1 :  3,  are  brought  under  a  pressure  of  31 — 95  atmns., 
into  contact  with  a  catalyst,  consisting  essaulially 
of  an  alkali  metal  and  nitrogen  (see  following 
abstract),  and  lusated  to  550° — 000°  C.  The  gases 
must  be  purified  from  contact  poisons.  The 
yield  of  ainmonia,  which  depends  upon  the  gaseous 
pressure,  is  about  5%  by  volume. — E.  H.  T. 

Ammonia  ;     Catalyst   for    the    production    of  - 


and  process  of  makiny.  F.  W.  de  Jahn,  Assignor 
to  (ienera.l  Cliemical  Co.,  New  York.  U.S.  Pats. 
(A)  1.159,304  and  (B)  1.159,3(3'^,  Nov.  0.  1915. 
Dates  of  appl.,  June  30,  1914,  and  May  5,  1915. 

(A)  Purified,  ignited  granules  of  pumice  stone 
are  heated  witli  metallic  sodium  in  a  neutral 
atmosphere  ;  the  sodium  is  melted  and  by  vigorous 
stirring  is  caused  to  distribute  itself  unifornily  in  the 

Eores  of  the  pumice  stone.  The  material  is  then 
eated  in  ammonia  gas  at  about  300°  C  until  a  con- 
sfiant  weight  is  attained.  (D)  The  sodium,  prior 
to  being  lieatod  in  ammonia,  is  treated  with  a 
cobalt  compound,  and  water-soluble  matter  is 
removed  from  the  product. — E.  H.  T. 

Ainmon  ia  from  the  elements  ;   Manufacture  of . 

Farbeiifabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat. 
286,719.  .Tan.  15,  1914.  Addition  to  Ger.  Pat. 
285,698  (this  J.,  1915,  1143). 

Contact  substances  are  prepared  from  alkali 
or  alkaline-earth  ferro-  or  ferri-cyanides  by  heating 
at  a  temperature  below  500°  C.  and  under  pressure, 
in  a  current  of  nitrogen  and  hydrogen,  or  in  one 
of  these  gases. — A.  S. 

Ammonium  bicarbonate  solution  ;  Continuous  pro- 
duction of  a  warm-saturated .     Chem.  Fabr. 

Brugg  A.-G.,  Brugg,  Switzerland.  Ger.  Pat. 
280,241,  July  4,   1914. 

The  solution  is  prepared  in  a  truncated  pj-ramidal 
column  composed  of  superposed  sections.  The. 
column  is  packed  with  filling  material  and  there  is 
a  cooling  coil  in  each  section.  Ammonia  solution 
is  introduced  at  the  top  of  the  column  and  carbon 
dioxide  at  the  bottom.  The  temperature  of  the 
solution  in  each  section  is  higher  than  in  the 
section  above,  and  the  saturated  solution  leaves 
the  column  at  50° — 60°  C.  The  parts  of  th(> 
apparatus  which  come  in  contact  with  the  solution 
are  made  of  aluminium  or  niagnalium. — A.  S. 

Ammonium    bicarbonate;     Process    for    chemicnlly 

(Iryiwi    centrifuycd .       Chem.    Fabr.    Brugg 

Akt.-Ges.,  Brugg,  Switzerland.  Eng.  Pat.  9051, 
June  19,  1915.  Under  Int.  Conv.,  June  19,  1914. 
Centrikuged  ammonium  bicarbonate  is  treated 
with  auunonia  and  carbon  dioxide  gases,  whereby 
the  adherent  moisture  is  utilised  to  produce  more 
bicarbonate.  The  apparatus  is  constructed  of 
aluminium  or  of  m.agnalium,  and  consists  of  an 
externally  cooled,  closed  chamber  containing 
mechanism  for  agitating,  a  single  inlet  pipe  for  the 
ammonia  and  carbon  dioxide,  which  are  forced  in 
under  1  \  atmos.  pressure,  openings  for  charging 
and  discharging,  a  narrow  outlet  tor  gas,  and  an 
external  gutter  for  collecting  the  water  used  to 
si^ray  the  vessel  as  the  gases  are  admitted. — -E.H.T. 

Ammonium  bromide  from  mother  liquors  from  the 
potasli  industry  and  similar  liquors  and  from, 
coals  containing  bromine  ;    Process  for  obtainiruj 

.     M.  Issleib,  .Magdeburg,  Germany.     Ger- 

Pat.,  286,183,  Apr.   10,   1914. 

CcvL  is  moistened  with  the  liquor  containing  brom- 
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ine  and  then  carbonised.  The  sublimate  pro- 
duced i.s  mixed  with  the  condensed  aqueous  liquor, 
the  whole  concentrated  at  60°  C,  the  ammonium 
chloride  which  crystallises  out  is  separated,  and 
the  residual  hquor,  containing  ammonium  bromide, 
is  evaporated  at  40°  C.  until  a  saUne  crust  foi-nis. 
tlien  treated  with  15  times  its  quantity  of  95% 
alcohol  in  a  closed  vessel,  and  the  alcohoUc  solution 
separated  after  24  hours.  The  solution  contains 
chiefly  ammonium  bromide.  By  treatment 
with  caustic  soda  the  dissolved  salts  may  be  con- 
verted into  a  mixture  of  sodium  salts,  from  which 
pure  sodium  bromide  is  dissolved  by  treatment  with 
12  tunes  its  quantity  of  90%  alcohol. — A.  S. 

PotasJi ;     Recovery    of irom    potassium-iron 

silicates.  II.  P.  Bassett,  Catonsville,  Md., 
.\ssignor  to  The  Spar  Cliemical  Co.,  Baltimore, 
>Id.  U.S.  Pat.  1.159,464,  Nov.  9,  1915.  Dato  of 
appl.,  Feb.  19,  1914. 

Greex  sand  marl,  consisting  chiefly  of  glauconite, 
or  other  potassium-iron  siUcate,  is  washed  and 
dressed  to  eliminate  the  larger  particles  of  admixed 
quartz,  dried,  mixed  with  sodium  bisulphate  and 
salt,  and  then  heated  to  a  dull  red  heat  in  presence 
of  sufficient  reducing  agent  to  reduce  some  of  the 
sulphat«  to  sulpliide ;  the  product  is  then  lixi\'iated 
and  the  dissolved  potassium  compounds  recovered. 

— E.  H.  T. 

Alkali  hydroxides  and  cenieni -making  material; 
Process  for  the  simultaneous  productioti  of 
soluble  ■ .  Process  for  the  simultaneous  pro- 
duction of  soluble  alkali  compounds  and  cement- 
•making  materials.  A.  W.  Hej-man,  Northampton, 
Pa.  U.S.Pats.  (A)  1.160,171  and  (B)  1,160.172, 
Nov.  16,  1915.  Datesof  appl.,  Apr.  17, 1909,  and 
Mar.  21,  1912. 

(a)  AjiGiLLACEors  Tock  or  other  mineral  con- 
taimng  insoluble  alkali  is  heated,  preferably  above 
a  red  heat,  \vith  calcareous  material,  and  the  pro- 
duct is  lixiviated  with  water.  The  calcareous  ; 
material  should  be  added  in  such  proportion  that  ] 
the  ratio  of  calcium  oxide  to  argillaceous  material 
in  the  insoluble  residue  is  between    1-7  and  2-2. 

(b)  A  mineral  containing  insoluble  alkaU  and  cal-  | 
careous  material  (or  to  which  calcareous  material 
is  added),  but  free  from  chloride,  is  heated  as  above, 
and  the  heated  product  is  lixiviated  with  water. 
Carbon  dioxide  may  be  passed  into  the  water 
during  lixiviation. — ^F.    Sodx. 

Vanadium    and    seloiiitm  ;     CmnjMunds    of . 

F.  von  Oefele.  New  York.  U.S.  Pat.  1,154,949, 
Sept,  28,  1915.    Date  of  appl.,  May  20,  1913. 

Vanadium  selenides  (VjSe,  white  ;  VjScj,  yellow  ; 
^'2Se3,  red  ;  V^Se,,  dark  blue  ;  V2Se5,  green  ; 
VjSeg,  perselenide)  and  derivatives  of  vanadates 
and  vanadites  in  which  one  atom  of  oxygen  is 
replaced  by  selenium,  are  obtained  by  treating 
an  oxide  of  vanadium  with  selenium  dioxide, 
or  selenixvm  and  nitric  acid,  and  heating  the  com- 
pound formed,  with  or  without  reducing  agents, 
imtil  reduction  is  complete.  The  compounds  are 
stated  to  be  either  directly  soluble  in  the  body 
liquids  or  to  form  soluble  compounds  when  intro- 
duced into  the  body.--W.  R.  S. 

Hydrogen  ;  Apparatus  for  effecting  reactions  of 

under  pressure.  M.  Pier,  Zehlendorf,  Germanv. 
U.S.  Pat.  1,159,865,  Nov.  9,  1915.  Date  of  appl.. 
May  7,   1914. 

An  inner  and  an  outer  tubular  vessel  are  separated 
by  a  space  containing  a  material  which  is  inert 
and  impervious  with  respect  to  hydrogen  (e.g., 
a  metal  with  low  fusion  point)  and  which  closely 
embraces  the  inner  vessel.  The  tubes  may  be 
open,  but  in  contact  at  each  end,  and  with  means 
for  closing  the  ends.  Hydrogen  is  supphed  to  the 
inner  tube. — F.  Sodn'. 


1    Tungsten  or  molybdenum  carbide ;    Production  of 

I       pieces  of of  any  desired  size.     Voigtlander 

I        und    Lohmann   Metall-Fabr.-Ges.,    Essen,    Ger- 
many.    Ger.  Pat.  280,184,  Apr.  17,  1914. 

'  A  inxTURE  of  tungstic  or  molybdic  anhydride  or 
oxide  with  the  necessary  quantity  of  powdered 
carbon  is  placed  in  a  carbon  crucible  and  heated 
in    a    carbon    tube    resistance    furnace,    provided 

•  with  carbon  cxirrent-leading  connections,  until 
a  fluid  melt  is  obtained. — A.  S. 

Acetic  acid  from  acetylene  ;    Process  for  producing 

by  electrolysis.    C.  Hansen  and  A.  Weindel, 

Leverkusen,  Germany,  Assignors  to  Sjiithetic 
Patents  Co..  New  York.  U.S.  Pat.  1,159,376, 
Nov.  9,  1915.    Date  of  appl.,  Jan.  28,  1914. 

See  Ft.  Pat.  467,778  of  1914  ;   this  J.,  1914,  830. 

Hydrochloric  acid;    Manufacture  of from  its 

elements.  Soc.  Ital.  di  Elettrochimica.  Ft.  Pat. 
476,631,  Dec.  1,  1914. 

See  Eng.  Pat.  22,024  of  1914  ;  this  J.,  1915,  1142. 

Sodium  carboncde  ;    Process  and  apparatus  for  the 

production  of .   jNl.  Spazier.  Fr.  Pat.  476,081, 

Aug.  22,  1914. 

See    Eng.    Pat.    29,837    of    1913    and   U.S.    Pat. 
1,127,691  of  1915  ;    this  J.,  1914,  749  ;    1915,  282. 

Nitrogen  compounds  of  aluminium  and  alkali  or 

alkaline-earth  melals  ;  Process  of  producing . 

D.  A.  Peniakoff,  Brussels.  U.S.  Pat.  1,159,989, 
Nov.  9,  1915.     Date  of  appl.,  Feb.  10,  1914. 

See  Ft.  Pat.  465,679  of  1913  ;    this  J.,  1914,  644. 

Nitrogen  compounds  [cyanides'] ;    Method  for  pro- 
ducing   .       C.    E.    Acker,    Ossiniug,    N.Y., 

Assignor  to  The  Nitrogen  Co.  U.S.Pat.  1,160,811, 
Nov.  16,  1915.   Date  of  appl.,  Sept.  2,  1910. 

See  Fr.  Pat.  425,699  of  1910  ;   this  J.,  1911,  956. 

Cyanogen   compouyids ;     Process   and  furnace  for 

makinq .   A.  R.  Lindblad.   Fr.  Pat.  476,615, 

Nov.  26.  1914. 

See  Eng.  Pat.  22,852  of  1914  ;   this  J.,  1915,  905. 
Nitrogen  ;     Fixation    of - 


■  by  means  of  ferro- 
aluminium.  Soc.  Gte^rale  des  Nitrures.  Fr.  Pat. 
476,121,  Apr.  4,  1914. 

See  Eng.  Pat.  4287  of  1915  ;    this  J.,  1915,  961. 

Hydrogen  sulphide  from  gases  ;  Process  of  removing 

.        K.    Burkheiser,    Hamburg,    Germanv. 

U.S.   Pat.   1.160.375,   Nov.   16,   1915.     Date  of 
appl..  Mar.  2.  1914. 

See  Fr.  Pat.  469,122  of  1914  ;    this  J.,  1914,  953 

Ammonia    and   hydrogen   sulphide  from   gases   or 

solutions;     Recovery   of .      F.    Duvieusard. 

Ft.  Pat.  475,463,  July  20,  1914. 

See  Eng.  Pat.  17,475  of  1914  ;   this  J.,  1915,  897. 

Electrolysis  of  alkali  chlorides  or  alkaline-earth 
chlorides.  A.  Clemm,  Mannheim,  Germanv. 
U.S.  Pat.  1.160,847,  Nov.  16,  1915.  Dat«  of 
appl.,  Oct.  16,  1913. 

See  Eng.  Pat.  21,462  of  1913  ;   this  J.,  1914,  312. 


Salt  ;     Production    of  cooking  - 


■from  rock  salt. 


Li.  W.  Damman.    Fr.  Pat.  475,235,  May  1,  1914. 
See  Ger.  Pat.  276,344  of  1913  ;   this  J.,  1915,  138. 

Base-exchanging  substances;    Manufacture  of . 

W.    E.    Evans   and   E.    L.   Leblanc.      Fr.   Pat. 
475,743,  July  28,  1914. 

See  Eng.  Pat.  17,663  of  1914  ;    this  J.,  1915,  904. 
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nine  solulions  ;     Extraction   of  zinc  from aa 

oxide.  P.  Ferrere.  Fr.  I'at.  470,271,  Apr.  11, 1914. 

.See  Eng.  Pat.  13.333  of  1914  ;   this  J..  1915.  228. 

Ileatinij  device  for  corrosive  yases,  vapours,  aiid 
lipids,  especially  for  heatinii  the  liqnor  in  the 
direct  recovery  of  ammonia.  Cut.  Pat.  280,000. 
See  Us. 

Metliod  of  prodaction  of  calciion  bisulphite  liqvor. 
U.S.  Pat.   l,ir.<).S52.     Sec  V. 


Vra.— GLASS ;  CERAMICS. 

Annttal  Report  or  the  Chief  Inspector  of  Faclories and 
Workshops.     See  1. 


samples  of  concrete  were  prepared,  the  ratias  of 
cement  to  gravel  behig  1:3,  1:4,  1:5,  1:6, 
1:7,  1:8,  1:9,  1  :  10,  1  :  15,  and  1  :  20  respec- 
tively. Suiflcient  water  was  used  to  obtain  tho 
concrete  in  an  "earth-moist"  condition,  and  it 
was  then  rammed  into  nioidds,  and  allowed  to 
harden  1  day  in  the  iiioidil  and  then  up  to  28  days 
in  tho  air,  being  moLstenod  every  day  from  the 
second  to  tlie  twenty-eighth.  TensUc  and  bending 
tests  were  found  to  give  less  concordant  results 
than  crusliing  tests,  and,  moreover,  gave  lower 
values  for  the  28-day  tests  than  for  the  7-day 
tests.  Tho  detailed  results  of  the  tests  are 
tabulated.  The  comparative  values  for  the  crush- 
ing strength  of  the  dilTerent  mixtures,  taking  the 
value  for  the  1  :  3  mixture  as  100,  were  approxi- 
matelv  : — 


Jlixturc     

-After  7  days    . 
After  28  days 


1:3 

1:4 

1:6 

1:6 

1:7 

1:8 

1:9 

1:10 

1:16 

100 

80 

60 

40 

35 

30 

25 

20 

10 

100 

80 

65 

50 

40 

35 

SO 

25 

15 

1:20 

7 

10 


Patents. 

lilass.  E.  C.  Sullivan  and  \V.  C.  Taylor,  Assignors 
to  Corning  Glass  Works,  Corning,  N.Y.  U.S. 
Pat.  1,151,911.  Aug.  31,  1915.  Date  of  appl., 
Oct.  27.  1913. 

This  glass  is  adapted  to  give  au'-tight  joints 
M'ith  metal  wires  and  h.is  a  linear  expansion  of 
more  than  0000012,  and  tho  requisite  degree  of 
lluidity  when  heated  to  a  temperatiu'e  of  040°  C. 
It- is  composed  of  about  42%  "f  silica,  19  of  soda, 
5  of  potash,  19  of  barium  oxide,  and  15%  of 
jdumina. — \V.  C.  n. 

Glaze,  enamel,  or  glass  eoniposilion.  S.  H.  Hull. 
Cincinnati,  Ohio.  U.S.  Pat.  1.158,922,  Nov.  2. 
1915.     Date  of  appl.,  Mar.  20.  1914. 

The  composition  contains  metallic  lead  in  the 
form  of  a  powder  substantially  as  impalpable  as 
white  lead,  for  which  it  is  substituted. — \V.  C.  n. 

Ovens  and  drying  apparatus  for  use  in  nMking 
tiles,  bricks,  pottery,  and  analorioits  ware,  and 
for  annealiiHj,  etc.  C.  Dressier.  ¥v.  Pat.  475,887, 
Aug.  1,  1014. 

Seb  Eng.  Pat.  18,821  of  1913  ;    this  J.,  1915,  81. 


IX.— BUILDING  MATERIALS. 

Plastic    [ceineni]    mortars  :     Testinq    of .       M. 

Gary.  Mitt.  k.  Materialpriif.,  1911,  32,  434—448. 

C'OMP.\BATiVE  mechanical  tests  were  made  with 
prisms  prepared  from  cement  and  sand  gauged  to  a 
plastic  mortar,  in  accordance  with  a  suggestion  of 
a  committee  of  the  International  .Societv  for  Testing 
-Materials   (compare  Schiile,  this  J.,    1913,   10(59), 
and  with  test-pieces  made  from  the  same  materials 
gauged  to  an  "  earth-moist  "  mortar  as  prescribed 
iu  the  German  standard  tests   (compare  this  J.,    i 
1910,     1107).     With    the    cement-sand    mixtures   I 
tested,   from    10   to   ll-S*;,,  of  water  was  used  in   I 
preparing  the  plastic  mortar,  and  from  8-25  to   \ 
'J-3%   for  preparing  the   "earth-moist"   mortar. 
Considerably  more  concordant  results  were  obtained  | 
with   the   test -pieces  made   from   "  earth-moist  "   ' 
mortar  ranuued  into  the  moulds  than  mth  the   i 
prisms  moulded  with  plastic  mortar. — A.  S. 

Concretes  prepared  from  cement  and  gravel  ;  Results 

of    tests     of .      H.     Burchartz.      JMitt.     k. 

jMatcrialpriif.,  1914,  32,  474—496. 

Using  five  different  Portland  cements  and  three 
consignments  of  river  gravel,  a  large  number,  of 


If  the  crushing  strength  after  7  days  be  taken 
as  100,  the  following  figures  would  represent 
approximatelv  tho  crushing  strength  of  the  various 
mixtures  after  2S  davs  :  1  :  3  mixture,  120  :  1  :  4. 
125  ;  1:5,  130  :  1  :  (3,  135  ;  3  :  7,  T40  ;  1  :  8,  145  : 
1  :  9,  150  ;  1  :  10,  155  ;  1  :  15,  165  ;  and  1  :  20 
mixtm-e,  170.  It  is  stated  that  for  practical 
pvu-poses  these  figures  may  be  used  for  calculating 
the  strength  of  cUtTerent  concrete  mixtures  from 
residts  obtained  with  one  mixture  of  the  same 
materials,  and  for  calcidating  the  strength  after 
28  days  from  the  strength  after  7  days. — A.  S. 

Mortars    and    concretes ;    Compressive    strength    of 

Portland     cement .     R.     J.     Wig,     G.     M. 

WUUams,  and  E.  R.  Gates.  Technol.  Paper 
No.  58,  U.S.  Bureau  of  Standards.  J.  Franklin 
Inst.,  1915,  180,  608 — 613. 

About  20,000  tests  were  made  of  mortars  and 
concretes  of  various  compositions  in  which  about 
150  diSerent  aggregates,  consisting  of  Umestones, 
granites,  gravels,  trap  rocks,  and  cinders  (slags), 
were  used.  Mortars :  The  highest  compressive 
strengths  were  generally  obtained  with  aggregates 
having  a  gradation  of  particles  approaching  a 
straight  line,  but  certain  other  aggregates  also  gave 
high  strengths.  yVs  material  for  fine  aggregates, 
sand  was  not  superior  to  limestone  screenings  ;  the 
value  of  such  material  can  only  be  determined 
satisfactorily  by  a  practical  test  made  under  the 
same  conditions  as  in  tho  proposed  structure. 
Concrete :  No  standard  of  compressive  strength 
can  be  assumed  or  guaranteed  for  concrete  of  any 
particular  composition  unless  all  the  factois 
entering  into  its  preparation  are  controlled,  a 
desued  strength  not  being  necessarily  guaranteed 
by  a  specification  requiring  only  the  use  of  certain 
types  of  materials  in  stated  proportions.  The 
relative  value  of  fine  aggregates  for  concrete 
mixtures  cannot  be  determined  by  testing  them 
in  mortar  mixtures,  and  the  relative  value  of 
coarse  aggregates  can  only  be  ascertained  by 
testing  them  in  such  combination  with  the  fine 
aggregates  as  to  produce  maximum  density  in  the 
concrete,  assuming  the  ratio  of  cement  to  total 
combined  aggregate  to  be  the  same  in  all  cases. 
Density  is  a  good  measure  of  the  relative  com- 
pressive strength  of  different  mixtures  of  the 
same  aggregates  with  the  same  proportion  of 
cement  to  total  aggregate  :  the  mixture  having 
the  greatest  density  will  iiave  a  relatively  high 
strength,  but  not  necessarily  the  maximum  ;  the 
compressive  strengtlis  of  concretes  having  the 
same  density,  but  composed  of  different  aggregates, 
may  vary  widely.  No  definite  relation  exists 
between  the  gradation  of  the  aggregate  and  the 
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compressive  strength  of  the  concrete  ;  the  grada- 
tion ciun-e  for  maximum  compressive  strength  is 
usually  the  same  as  that  for  niaxmium  density, 
but  differs  for  each  aggregate.  When  the  relative 
volumes  of  fine  and  coarse  aggregate  are  fixed,  the 
compressive  strength  of  a  concrete  increases 
directly  wdth  the  cement  content,  but  not  in  the 
same  proportion  ;  other«ase,  an  increase  in  the 
proportion  of  cement  to  total  fine  and  coarse 
aggregates  may  resvilt  in  a  higher  or  lower  strength. 
The  compressive  strength  of  concrete  made  to  a 
definite  specification  and  exposed  under  given 
conditions  can  only  be  determined  by  testing  the 
concrete  actually  prepared  and  treated  in  the 
prescribed  manner. — W.  E.  P.  P. 

Conerele  ;  Influence  of  temperature  on  the  strength  of 

.     A.  B.  M'Daniel.     Bull.  No.  81,  Univ.  of 

Illinois,  LT.s.A.    J.  Gas  Lighting,  1915,  122,  439. 

Deter  JETN^ATioxs  were  made  of  the  crushing 
strength  of  cylindrical  test-pieces  of  concrete 
hardened  for  periods  of  from  3  to  28  days  at 
temperatiu'es  varying  between  20°  and  90°  F. 
( — 7°  and  32°  C).  The  specimens  were  6  in.  liigh 
and  6  in.  in  diameter  and  all  composed  of  "  Uni- 
versal "  Portland  cement,  clean  and  well  gi-aded 
sand  (density  1-79,  sp.gr.  2-65,  and  containing 
32%  of  voids)  and  crushed  limestone  {"  good 
quality  "),  in  the  proportions  of  1  :  2  :  4  by  weight 
or  1  :  2-2  :  3(j  by  volume.  Under  uniform  tem- 
peratm-e  conditions  the  strength  of  the  concrete 
increased  with  age,  the  rate  of  increase  being 
lower  at  the  lower  temperatures  and  declining  as 
the  age  advanced.  Under  normal  hardening  con- 
ditions (60° — 70°  F.,  1C° — 21°  C.)  the  compressive 
strength  of  the  concrete  subjected  to  a  uniform 
temperature  at  the  ages  of  7,  14,  and  21  days  was 
approximately  50,  75,  and  90  °o  of  the  strength  at 
28  days,  the  percentage  values  being  less  at  the 
lower  and  greater  at  the  higher  temperatures. 
Specimens  maintained  at  60° — 70°  F.  for  one  week 
had  practically  double  the  strength  of  those  kept 
at  32° — 40°  F.  (0° — 4°C.)  for  the  same  time. 
Curves  are  given  for  use  in  determimng  the  repre- 
sentative strengths  of  similar  concretes  prepared 
and  aged  under  the  conditions  of  the  tests. 

— W.  E.  F.  P. 

P.\TENTS. 

Fire-brick  and  like  refraciorij  material,  paving  and 
building    slabs,    artificial    stone    and    the     like ; 

Process    for    the    manufacture    of .        F.    L. 

Schaueniiann,    Twickeiiham,    ISIiddlesex.      Eng. 
Pat,  4142,  Mar.  16,  1915. 

Ground  or  broken  silica  or  flint  is  incorporated 
with  a  mixture  consisting  of  blue  lias  lime,  sodium 
silicate,  and  a  solution  of  "  cuttle-fish  powder  " 
in  water.  The  mass  is  moulded  into  shapes,  dried, 
and  fired.  For  building  or  paving  slabs  sand  may 
be  substituted  for  broken  flint,  and  cement  for 
blue  has  lime.— W.  C.  H. 

Cementitlous  product.  C.  Ellis,  Montclair,  N.J., 
Assignor  to  Ellis-Foster  Co.  U.S.  Pat.  1,151,515, 
Aug.  24,  1915.     Date  of  appl.,  Nov.  9,  1911. 

The  product  is  a  partially  fritted  mass  of  associated 
cement  materials  in  substantially  the  proportions 
occurring  in  Portland  cement  :  the  components 
are  virtually  in  true  combinaliou  and  similar  to 
well  clinkered  Portland  cement.  The  mass,  pro- 
duced in  a  slow  calcining  or  decarbonating  zone 
of  a  special  rotary  kUn,  is  free  fi'om  carbon  dioxide 
and  consists  of  relatively  soft,  porous  granules 
possessing  cementitlous  properties  and  capable  on 
further  heating  of  coalescing  into  cement  clinker 
of  ordinary  vitrified  character  without  any  sub- 
stantial change  in  composition.- — W.  C.  H. 


Toxic  product  [for  wood  preserving]  and  method  of 
making  same.  J.  A.  de  Cew,  Montreal,  Canada. 
U.S.  Pat.  1.1.55.70S,  Oct.  5,  1915.  Date  of 
appl.,  Feb.  25,  1914. 

An  alkaline  arsenical  compound,  e.g.,  sodium 
arsenite,  is  added  to  waste  sulphite  liquor  from 
pulp  mUls,  and  the  product  made  slightly  acid. 
The  arsenic  compound  combines  with  the  organic 
colloidal  materials  of  the  sulphite  liquor. — W.  C.  H> 

Brick-kiln.  F.  W.  jNIiles,  iVssignor  to  Hydraulic 
Press  Brick  Co.,  ,St.  Louis,  Mo.  U.S.  Pa1 . 
l,159,062,Nov.2,1915.  Date  of  appl.,Nov.25,1914. 

The  upper  part  of  the  bottom  of  the  kiln  is  per- 
forated throughout  and  provided  underneath 
with  connecting  flues.  On  each  side  of  the  kiln, 
chamber  doulile  walls  form  combustion  pockets 
to  which  gas  is  supplied  and  also  air  wliich  passes 
to  the  pockets  through  flues  In  the  kiln  bottom. 
The  products  of  combustion  are  drawn  evenly- 
over  the  matei'ial  to  be  burnt  from  both  sides 
of  the  chamber,  then  through  the  perforations  in 
the  bottom  to  a  main  flue  beneath.  The  maiit 
and  air  conducting  flues  are  situated  close  to  each 
other  in  order  to  pi-eheat  the  air  before  it  euter.3 
the  combustion  pockets. — W.  C.  H. 

Brick-kiln.  C.  Smith.  Assignor  to  Claude  Smith 
Co.,  Chicago,  111.  U.S.  Pat.  1.159,539,  Nov.  9. 
1915.     Date  of  appl.,  Feb.  18,  1915. 

The  wall  of  a  circular  kiln  is  composed  of  a  thin 
layer  of  refractory  material  completely  encased 
in  a  metallic  shell  which  extends  below  the  ground 
line.  A  number  of  fire-boxes  are  arranged  in 
openings  in  the  wall  and  extend  outwards  from  the 
metallic  shell.  The  parts  of  the  shell  beneath  the 
fire-boxes  are  tied  together  by  connecting  elements . 

— W.  C.  H. 

Highly-refractory  material  and  process  for  making  it. 
A.  Pfaff.  Pi-eiberg,  Germany.  U.S.  Pat.  1,159,264, 
Nov.  2,  1915.     Date  of  appl..  Mar.  24,  1915. 

A  MIXTURE  of  about  equal  parts  of  zlrconia  aud 
carborundum,  in  which  the  grains  of  the  latter 
are  coarser  than  those  of  the  former,  is  moulded 
into  shapes,  which  are  then  burnt. — W.  C.  H. 

Furnace-lining.  A.  P.  Jleyer,  Aspinwall.  Pa., 
Assignor  to  Allen  S.  Davison  Co.,  Pittsburgh, 
Pa.  U.S.  Pat.  1,160,085,  Nov.  9,  1915.  Date  of 
appl.,  Apr.  22,  1915. 

The  material  consists  of  a  mixture  of  granulated 
hard  burnt  dolomitic  lime  and  sufficient  granulated 
basic  open-hearth  slag  to  serve  as  a  binder  and  to 
flu  the  voids  lietween  the  granules  of  lime. — W.C.H. 

Simultaneous  production  of  alkali  hydroxides  or 
sohd)le  alkali  compounds  and  ceme»t-makin</ 
materials.  U.S.  Pats.  1,160,171  and  1,160,172. 
See  VII. 


X.— METALS;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel  f org  in  gs  ;  The  cause  and  effect  of"  ghost  lines  " 

in  large- .    J.  O.  Ainold.     Inst.  Mech.  Eng., 

Nov.  19.  1915.  Engineering,  1915,  100,542 — 544. 

The  author  considers  that  "  ghosts  "  are  formed 
in  large  ingots  by  segregation  in  the  following- 
manner  : — Just  before  the  ingot  solidifies,  a  definite 
alloy  of  iron  with  manganese  stdjihide  freezes  out 
froni  solution,  and  segregates  to  a  series  of  centres. 
These  frozen  masses  seem  to  form  nuclei,  around 
which  gather  the  migratory  elements  of  steel, 
namely,  carbon,  sulphur,  phosphorus,  and,  if 
present,  nickel.  A  more  or  less  globular  compound 
segregate,  somewhat  variable  in  comjiosition,  is  thus 
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protluccil.  On  forging,  tho  "  ghost  glob\ilo.s " 
rolntivi'ly  lii;;h  in  ciirbon,  sulphur,  and  phosphorus, 
aro  drawn  out  into  strinjis.  wliitli,  on  turning, 
exhibit  thoiusolves  as  the  \voll-kno\vn  "ghost  lines.'' 
In  an  annealed  forging  the  "  ghost  lino  "  is  con- 
verted into  a  streak  oi  iron  free  from  carbon,  liut 
containing  in  .solid  solution,  and  hence  invisible, 
tho  iron  pliosphide,  which  lias  expelleil  tho  carboi; 
to  tho  edge  of  tho  "  ghost."  'I'hc  sulphur  is 
scattered  through  the  iron  of  the  "  ghost  "  in  the 
forni  of  dove-grey  streaks  of  manganese  sulphide. 
Sulphur  and  phosphorus  both  amount  to  about 
0-1%  in  tho  "ghost  lines"  in  structural  steel. 
Sloehanical  tests  uiado  on  test-bars  cut  frouj  a 
propeller  shaft  so  as  to  contain  well-marked  "  gho.st 
lines  "  did  not  reveal  any  sign.s  of  weakness  due 
to  tho  presence  of  the  latter,  and  the  author  is  of 
opinion  that  no  risk  is  incurred  l)y  using  shafts 
siiuUar  to  that  examined.  Some  large  "  ghosts  " 
examined  by  the  avithor  were  produced  in  the 
following  circumstances.  In  casting  a  o7-ton 
mild-st-eel  nickel-clu'omo  ingot  a  burst-out  occinTed 
at  tho  bottom  '>  minutes  after  tho  casting  was 
completed,  and  the  ingot  wa-s  hollow  for  21  in. 
down,  owing  to  the  "  bleeding  "  of  .about  17  tons 
of  st«el.  The  "  ghosts  "  were  foimd  on  the  inner 
surface  of  the  hollow  portion.  Some  were  about 
9  in.  long  and  |  in.  in  diameter.  Their  appearance 
is  considered  to  prove  conclusively  that  "  ghosts  " 
freeze  first  at  many  degrees  above  the  freezing 
point  of  the  main  mass.  Determinations  made 
on  the  steel  free  from  "  ghosts  "  and  on  some 
chipped-out  "  ghost  "  material  gave  respect  ivelv 
the  lollowing  resuUs  : — C  OUt,  0-27  :  Mn  0-58, 
0-57;  Si  0-l(!8.  0-21.5;  S  00:57.  012  (mean); 
P  0-028,  0-082  (mean)  ;  Cr  0-75,  0-71  ;  Ni  3-74, 
4-24%.— T.St. 

Iron,    molybdentim,    and    carbon  ;     Chemical    and 

mechanical  relations  of .     J.  t).  Arnold  and 

A.  A.  Read.     Inst.  Mech.  Eng.,  Nov.  19,  1915. 
Engineering,  191.),  100,  555 — 557. 

Five  steels  were  prepared  containing  respectivelv 
Mo  2-43,  4-95,  10-15,  15-41!,  and  20-70%,  with 
carbon  ranging  between  0-71  and  0-82°,,.  and  the 
forged  annealed  bars  were  tested  mechanically.  All 
the  bars  hammered  soundly.  I'ort  ions  of  the  steels 
wore  dissolved  elc(-trolytically  and  the  carbide 
residues  investigated.  Xo  definite  molybdidc  o£ 
iron  corresponding  to  tungstide  of  iron  was  ob- 
tained. The  iron  and  molyl<denum  in  the  residues 
were  determined  by  dissolving  in  nitro-hydro- 
chloric  acid,  sulphating.  and  then  estimating  first 
the  iron  by  titration  with  permanganate  after 
reduction  with  sulphurous  acid,  and  secondly  the 
iron  and  molybdcmun  together,  by  titration  with 
permanganate  after  reduction  witli  amalgamated 
zinc  in  a  .Jones  redactor  (compare  Kandall,  this  J., 
1907,  11(54).  Tho  results  indicated  mixtures  of 
FojC  and  FojMojC,  free  iron  carbide  disappearing 
at  about  18-25°^  Mo.  The  pure  double  carbide 
was  obtained  as  a  line  grey  powder  insoluble  in 
strong  boiling  hydrochloric  acid,  and  was  not 
.ittracted  by  a  magnet.  The  double  carbide  was 
also  obtained  from  th(^  st«el  with  Mo  20-70°,,  after 
drastic  quenching,  and  this  res\ilt  is  considered  to 
demonstrate  that  the  carbon  in  hardened  steels 
exists  in  the  form  of  carbide  in  solid  solution. 
Quenching  and  tile  hardness  experiments  made 
with  the  steel  c-ontaining  ilo  15-4l'>"„  showed  that 
the  transformation  of  tho  ferro-molybdenum 
pearlite  to  it-s  hardenito  began  at  about  925°  0. 
and  ivas  completed  at  about  1100°  C.  After 
quenching  from  above  1100°  C.  the  steel  was 
"  dead  hard  "  to  the  file  and  was  very  brittle. 
The  use  of  high  percentages  of  molybdenum  in 
steels  is  therefore  to  be  avoided.  I^ow  percentages 
exert  a  bcnefici.al  influence  on  certain  classes  of 
steel  w-lien  used  either  alone  or  to  replace  about 
2  J  times  the  percentage  of  tungsten.     In  their 


mechanical  properties  anneahd  molybdommi 
steels  arc  distinctly  inferior  in  ductility  to  corre- 
sponding tungsten  stools,  when  statically  tested 
in  tension,  and  their  inferiority  vmder  alternating 
stresses  is  very  marked. — T.  St. 


K.    P.    Grigorowitch. 


Iron  ;    Corrosion    of  — 

Rev.  Soc.  russo  do  Mi^tal.,  101 1,  1,  70—88,  115 — 
147.     Rev.  M6t.,  1915,  12,  Extraits,  212—247. 

The  electrolytic  corrosion  of  iron  in  contact  with 
dift'orent  metals  and  other  sul)stanccs  \cas  studied. 
Contact  with  iron  sulphide  was  foiind  to  promote 
corrosion  ;  tho  sulplvide  was  not  dissolved  during 
the  pi-ocoss,  its  electrolytic  potential  being  lower 
than  thai  of  metallic  iron  :  the  greater  ease  of 
oxidation  of  iron  containing  sulphur  (as  MnS) 
may  thus  be  due  to  local  ciu-rcnls  produced 
between  the  ferrite  and  manganese  sulphide. 
The  divergence  of  opinion  as  to  the  relative 
corrodiljilities  of  cast  and  wrought  iron  and  steel 
j  is  regarded  as  proceeding  from  inherent  differ- 
ences  in  tho  methods  of  investigation  omploved. 
The  influence  of  thermal  treatment  on  the  solubility 
(corrosion)  and  clectrolvtic  potential  of  various 
steels  was  determined  ;  the  solubility  of  ordinary 
oast  steel  was  greatest  after  quenching,  or  re- 
heating to  400'  C,  and  generally  least  after 
annealing,  but  varied  only  slightly  with  the 
carbon  content  ;  tho  electrolytic  potential  of  the 
steels  varied  with  the  temperature  and  time  of 
reheating,  but  more  with  regard  to  the  inter- 
mediate than  to  tiie  initial  and  final  values. 

— W.  E.  F.  P. 

Molylxlcnum    steel;     The    corrosion     of .     L. 

Aitchison.     Chem.     Soc.     Trans.,     1915,     107, 
1531—1538. 

ExPERiMEXTS  made  with  a  standard  pure  carbon 
steel  and  with  a  series  of  steels  containing  varying 
quantities  of  molybdenum  up  to  20%,  employing 
solutions  containing  (a)  3%  salt,  (6)  1  °'„  sulphuric 
acid,  (c)  10%  sulphuric  acid,  and  {d)  tap  water, 
have  shown  that  there  is  a  deflnite  increase  of 
corrosion  by  addition  of  molybdommi  to  the  steel 
until  very  high  percentages  are  reached.  With 
the  acid  solutions,  the  corrosion  is  loss  than  with 
carbon  stool  when  the  specimen  contains  15%  or 
more  of  molybdenum. — 13.  N.     * 

Ferric  iron  solutions;  Reduction  of — ■ — prior  to 
titratinq  with  pernio  nr/anale.  A.  Hoenig.  Z. 
anal.  Chem..  1915,  54,  441 — 457.  J.  Chem.  Soc, 
1915,  108,  ii.,  800—801. 

The  methods  usually  employed  (use  of  zini-, 
aluminium,  magnesium,  silver,  stannous  chloride, 
etc.)  aro  criticised,  and  the  following  modification 
of  tlio  stannous  chloride  method  is  recommended. 
About  0-11  grm.  of  htematite,  0-25  grm.  of  other 
iron  ore,  0-5  grm.  of  bauxite,  or  5  grnjs.  of  lime- 
stone is  operated  on.  The  final  nitrate  .should 
occupy  about  50  c.c.  and  contain  about  10  cc.  of 
free  hydrochloric  acid.  ^Vfter  heating  the  solution 
in  a  measuring  flask,  stannous  chloride  solution  is 
slowly  added  until  the  liquid  is  quite  decolorised  ; 
a  large  excess  of  the  reagent  should  be  avoided. 
2  grms.  of  flowers  of  sulphur  is  now  introduced, 
and  the  whole  is  boiled  for  one  to  two  liours  in  a 
current  of  carbon  dioxide  ;  the  water  evaporating 
should  be  frequently  replenished.  ^Vhon  cold, 
the  whole  is  made  up  to  tho  mark,  and  an  aliquot 
part  of  the  clear  liquid  is  transferred  to  a  flask 
already  containing  100  c.c.  of  water  and  25  c.c.  of 
manganese  solution,  and  slightly  tinged  with 
permanganate,  and  tho  whole  is  now  titrated  with 
standardised  permanganate  (1  c.c.  =0-0027843 
grm.  of  ferric  oxide).  The  manganese  solution  is 
prepared  by  dissolving  170  grms.  of  crystallised 
manganese  sulphate  in  water,  adding  400  c.c.  of 
phosphoric  acid  (sp.gr.  1-7)  and  340  c.c.  of  sulphuric 
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acid  (sp.gr.  1-8).     The  ■whole  is  then  diluted  with 
water  to  2-5  litres. 

Cyanide  consumption  on  the  Witwatersrand.  H.  A. 
White.  J.  Chem.,  Met.,  and  Min.  See,  S.  Africa, 
1915,  16,  24—36. 

The  average  consumption  of  cyanide  is  stated  to  be 
0-40  lb.  per  ton  of  ore  treated.  To  determine 
whether  any  material  saving  could  be  effected, 
the  following  analysis  of  cyanide  loss  was  made 
(in  lb.  NaCN  per  ton  of  ore  ;  "  other  losses  " 
include  thiocyanate,  ferrocyanide,  ammonia  com- 
pounds, and  zinc  box  losses)  : — ■ 


Mine. 

Loss  ns    , 

cyanides       Loss  as    i      Other 
in  pulp.     HCN-gas.       losses. 

1 

Total. 

Simmer  Deep  . . 
Kose  Deep    .... 
Geduld    

01184     1      0-1367           0-0499 
0-1008     1      0-1326          0-0346 
0-1274          0-1233          0-0693 

0-305 
0-268 
0-320 

Increased  proportion  of  sUme  in  the  pulp  treated 
increases  the  loss  owing  to  tlie  greater  amount 
of  Uquid  in  the  .slime  tailing.  The  loss  by  evapora- 
tion of  hydrocyanic  acid  was  not  diminished  by 
loose  or  inconiplote  covering  of  the  vessels  con- 
taining the  solutions.  Weak  hquors  kept  their 
strength  for  7  days  in  presence  of  protective 
alkali,  while  with  strong  ones  the  loss  became 
serious  if  the  free  alkalinity  was  below  0-01% 
NaOH.  The  evaporation  loss  was  considerably 
greater  with  pure  solutions  than  with  mill 
solutions  containing  zinc.  The  working  loss 
at  the  stage  of  transferring  from  the  collectors 
to  the  first  slime  settUng  vat,  was  found  to  be 
00122  lb.,  and  from  the  first  to  the  second  settling 
vat,  00188  lb.  NaCX  per  ton  of  slune. — W.  E.  S. 

Cyanide  solutions  ;  Prevention  of  hydrolysis  in  ■ 


[Gold   and   sihwr.  ] 
The  results   of 


silver  together  ;  this  is  in  agreement  with  the 
fact  that,  in  practice,  gold  is  more  difficidt  to 
precipitate  than  silver.  Results  more  in  harmony 
with  those  of  actual  practice  are  obtained  by 
employing  a  solution  twice  as  strong  in  silver  as 
that  originally  recommended.  The  new  solution 
contains  exactly  30  grms.  of  potassium  silver 
cyanide  and  about  1-5  of  potassium  cyanide 
(or  equivalent  quantities  of  the  corresponding 
sodium  compounds)  per  litre.  Before  final  dilution, 
the  free  cyanide  content  of  the  solution  is  adjusted 
to  about  0-2%  NaCN,  a  slight  excess  of  lime  water 
added,  and  the  liquid  filtered  ;  the  solution  is 
then  diluted  to  the  mark  and  tested  for  protective 
alkalinity,  which  should  be  equivalent  to  between 
0-01  and  0-015%  NaOH.  The  impurities  in  zinc 
dust  are  also  considered  and  their  probable  in- 
fluence on  the  precipitation  test  discussed.  In 
13  samples  of  commercial  zinc  dust  from  different 
sources,  the  percentages  of  lead,  cadmium,  and 
zinc  oxide  varied  between  0-15  and  5-20,  000  and 
3-90,  and  0-30  and  17-85,  respectively.— W.  E.  P.  P. 

Gold  and  copper  ;  Transformations  in  alloys  of- 


H.  M.  LesUe.  J.  Chem.,  Met.,  and  Min.  Soc, 
S.  Africa,  1915,  16,  36 — 49.  (See  also  preceding 
abstract. ) 

The  decomposition  of  cyanide  solutions  by 
exposure  to  the  air  was  investigated,  and  is 
attributed  to  hydrolysis  into  hydrocyanic  acid  and 
free  alkali ;  the  rate  of  hydrolysis  increases  with 
the  temperature  and  dilution.  The  liberated 
alkali  has  little  or  no  protective  action,  wliile 
addition  of  free  alkali  only  affords  incomplete 
and  temporary  protection.  In  two  parallel 
experiments  on  a  0-25  "^u  solution,  the  loss  in  a 
closed  vessel  was  only  6-8%,  while  in  an  open 
vessel  all  the  cyanide  was  destroyed  in  24  days. 
In  tests  on  a  large  scale  at  the  Village  Deep  mine, 
the  results  obtained  indicated  an  annual  loss  by 
evaporation  of  over  20  tons  of  potassium  cyanide. 
Tests  made  in  a  small  experimental  cyanide  plant 
built  on  the  "  closed  system  "  principle  indicated 
a  possible  saving  of  50 — 60%  of  cyanide.  In  the 
discussion  H.  A.  'S\liite  pointed  out  that  the 
covering  of  solution  sumps,  which  was  the  rule 
in  the  early  days  of  the  process,  had  been  abandoned , 
it  being  now  recognised  that  aeration  was  essential 
for  correct  working.  He  described  some  experi- 
ments showing  that  practically  no  loss  of  hydro- 
cyanic acid  occurred  if  the  air  in  contact  with  the 
cyanide  liquor  was  free  from  carbon  dioxide. 

— W.  R,  S. 


Zinc-dust   precipitation  tests  ; 

N.   Herz.      Trans.   Amer. 

Inst.    Min.    Eug.,   Sept.,    1915.     Min.    and   Eng. 


World,  1915,  43,  769—771. 
Shabwood's  method  for  determining  the  pre- 
cipitating efficiency  of  zinc  dust  (this  J.,  1912,  437) 
yields  resiUts  much  lower  than  those  ordinarily 
obtained  if  the  standard  silver  cyanide  solution  is 
replaced  by  a  similar  solution  containing  an 
equivalent  proportion  of  gold  alone  or  gold  and 


N.  Kurnakov,  S.  Shemtschushni,  and  M. 
Zasedatelev.  J.  Rxiss.  Phvs.  Chem.  Soc,  1915, 
47,   871—897.     J.    Chem.  '  Soc,    1915,    108,   u., 

783—784. 

Measubement.s  of  the  hardness  of  gold-copper 
alloys  by  BrineU's  method  confirmed  the  existence 
of  a  very  distinct  maximum  of  hardness  (200  kilos, 
per  sq.  mm.)  at  about  50  at.  %  of  gold,  but 
yielded  a  diagram,  the  form  of  which  was  not  in 
agreement  ^^•\t\\  that  required  by  theory  for  a 
series  of  solid  solutions.  The  authors  have, 
therefore,  carried  oiit  a  new  series  of  systematic 
investigations  of  the  cooling  curves,  microstruc- 
tures,  hardness,  and  electrical  conductivities  of  the 
cooled  and  tempered  alloys.  The  residts  of  these 
measurements  show  that  the  continuous  iso- 
morphous  mixtures  of  copper  and  gold,  or  the 
a-solutions,  are  stable  only  at  temperatxires  of 
367-3°  C.  (50  at.  %  Au)  aiid  370-8°  C.  (25  at.  % 
All).  Below  these  transformation  points,  decom- 
position of  the  isomorphous  mixtures  occurs,  with 
separation  of  the  definite  compounds,  CuAu  and 
CUjAu,  which  form  solid  solutions  with  excess  of 
their  components.  The  very  simple  forms  of 
electrical  conductivity  and  hardness  diagrams 
previously  observed  correspond  with  a  continuous 
series  of  "a-solid  solutions  of  gold  and  copper,  the 
deconapositiou  of  these  not  being  noticed  during 
the  cooling  of  the  fused  alloy.  The  transformation 
of  such  a  solution  with  separation  of  the  new 
phases  requires  a  moderately  long  time,  and  the 
necessary  tempering  may  be  considerably  delayed. 
Closer  examination  of  the  infiuence  of  tempering 
and  cooling  on  the  alloy  containing  50  at.  °i  Au 
reveals  an  interesting  difference  in  properties 
between  the  a-solid  solution  and  the  aiu-ide, 
Cvl\.u,  which  is  the  product  of  the  transformation 
at  temperatures  below  370-8°  C.  The  a-solution 
is  a  comparatively  soft,  plastic  substance,  which 
can  be  rolled  or  drawn  into  wire,  wliilst  the  com- 
pound, CuAu,  exhibits  marked  hardness  and 
brittleness,  in  consequence  of  which  rolling  or 
drawing  is  impossible.  Thus,  with  this  alloy 
(50  at.  %  Au),  the  influence  of  tempering  and 
cooling  on  the  properties  of  the  solid  is  the  reverse 
of  that  with  many  other  metals. 

Zinc  coating  on  galvanised  iron  articles  ;  Determin- 
ation of  the  nature  and  thicl'itcss  of  the .     O. 

h  Bauer.  Mitt.  k.  Materialpriif.,  1914,  32,448— 474. 

A  PIECE  of  the  galvanised  iron  is  immersed  in  2  % 
sidphuric  acid  containing  2  grms.  AsjOj  per  litre 
until  the  evolution  of  gas  ceases,  whereupon  it  is 
immediately  ^vithdrawn.  Aviped  with  cotton  wool, 
rinsed  with  alcohol,  dried,  and  weighed.  The  loss 
of  weight  represents  the  amount  of  the  coating. 
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The  solution  Is  tested  for  iron,  the  presence  of 
which  indicate:;  that  the  artii-le  wiia  coated  by  the 
hot  Kalvanisuig  proce-ss.  Exi)eriments  showed 
that  in  the  case  of  elcctrolytically  (jalvauised  iron, 
the  zinc  coatrng  Is  removed  qiiautitatively,  and 
the  .sohition  is  five  from  iron,  whiTcns  with  artich^^ 
coated  by  tlie  hot  palvaiiisinK  process,  both  the 
outer  coating  of  pure  zinc;  and  the  intermediate 
layer  of  zinc-iron  alloy  are  dissolved.  These  results 
show  that  thei-o  can  bo  no  formation  of  an  inter- 
mediate layer  of  zinc-iron  alloy  in  olectrolytically 
•galvanised  iron  (compare  tiuertlcr,  this  .T.,  1911, 
1063).  As  a  confmnatory  test,  a  piece  of  the 
galvanised  iron  Ls  immersed  for  21  hours  in  a 
solution  of  ammonium  citrate  (200  grms.  of 
NHjC.HjO,  per  litre)  and  the  loss  in  weight 
determined.  If  the  zinc  coating  was  applied  by 
the  hot  galvanising  process,  the  solution  will 
<-ontain  dark  flocks  of  metallic  lead  and  a  deposit 
of  spongy  lead  will  bo  left  on  the  iron,  whereas  in 
the  case  of  elcctrolytically  galvanised  iron,  no  such 
<ieposit  will  be  ol)served  and  the  sohition  will  be 
clear.  Similar  dark  flocks  separate  in  the  treat- 
ment with  the  sidphuric  acid-arsenious  acid 
reagent,  but  may  sometimes  consist  of  reduced 
areenit.  A  sample  of  sherardised  iron  behaved 
like  ii-on  galvanised  by  the  hot  proce^ss  when 
submitted  to  the  above  tests. — A.-S. 


Bronze  (Cu  8rt,  Sn  10,  Zn  2)  ;    The  nticrostruclural 

changes    acrmiipauyinii    the    anncaUnrj    of . 

H.  S.  Rawdon.  U.S.  Bureau  of  Standards.  J. 
FYanklin  Inst.,  liil.i.  180,  «07— fl08.  (See  also 
this  J.,  1915,  1057.) 

The  crystal  or  grain  size  of  the  cast  alloy  not 
deformed  by  meclianiial  means  or  induced  internal 
strains  was  not  cluintccd  by  annealing,  and  the 
characteristic  pohheilral  twinned  crystals  were 
produced  only  when  the  structure  had  been 
distorted  previous  to  heating.  The  size  of  the 
crystals  produced  by  annealing  (for  1,  2,  4,  and  8 
hours  at  400  \  000%  ami  800' C.)  samples  whose 
siu-faces  had  been  previously  distorted  by  machin- 
ing, increasud  with  the  time  of  heatmg,  and  the 
<lepth  of  recrystallLsation  was  practically  constant 
for  a  given  temperature,  thus  substantiating 
Tammann's  theory  of  recrystallLsation  of  "  cold- 
worked  "  metals  on  heating. — W.  E.  F.  I'. 


Melallic  rolloutu  ;    .Spontaneous  formation   of  - 


in  conlacl  nyjlh  a  dispemive  medium.  H.  Nord- 
en.sen.  Koll.  Cheiii.  Heiheftc.  l'J15,  7,  91—109. 
J.  Chem.  Soc,  1915,  108,  ii.,  752— 7.5:i. 

AccoKDlxo  to  Traube-.Mengarini  and  Scala  (this 
J.,  1911,  219;  1912,  340),  coUoidal  solutions  of 
many  metals  are  obtained  when  tlieae  arc  brought 
into  contact  with  dispersive  media,  such  as  water 
and  ethyl  alcohol.  Experiments  by  the  author 
have  failed  to  confirm  the  above  observation,  and 
his  results  lead  to  the  conclusion  that  in  no  case 
are  metaUic  colloids  fonnc<l  by  the  spontaneous 
dissolution  of  the  metals.  When  oxiilisable  metals 
are  submitted  to  the  action  of  water,  colloidal 
solutions  of  the  oxide  or  hydroxide  are  sometimes 
obtained,  but  the  effect  in  such  cases  is  primarily 
due  to  chemical  action  between  the  metal  and 
traces  of  oxj'gen.  Colloidal  solutions  of  this 
natmre  are  formed  by  lead  in  contact  with  water 
and  many  organic  solvents.  Silver  is  also  very 
readily  attacked  by  oxygen  both  in  wat«r  and  in 
ethyl  alcohol,  and  the  resulting  colloidal  oxide  is 
subsequently  transformed  into  metal,  so  that  in 
this  case  colloidal  metal  solutions  are  obtained. 
Tlie  formation  of  the  colloidal  silver  is,  however, 
a  secondary  effect,  and  cannot  be  interpreted  as 
evidence  of  the  spontaneous  disintegration  of  the 
solid  metal. 


Colloidal  metals  ;  Formation  of — — •  hy  the  action  of 
liijht,  R6nt(jen,  and  radium  rays  on  metals  in 
contact  with  a  dispersive  tnedium.  II.  Nordensen. 
Koll.  Chem.  Beihefte,  1915,  7,  110—130.  J. 
Chem.  Soc,  1915,  108,  ii.,  753.  (Compare 
preceding  abstract.) 

Previous  experiments  on  the  .action  of  ultra-violet 
light  and  Rontgen  rays  on  metals  in  contact  with 
water  and  other  dispersive  media  (Svedberg,  this 
J.,  1909,  1310)  have  been  interpreted  as  atYording 
evidence  that  colloidal  solutions  of  tlic  metals  are 
formed  m  these  eircim^stances.  The  further 
investigation  of  this  question  has  sliown  that  light, 
Rontgen,  and  radium  rays  have  no  effect  beyond 
that  of  accelerating  the  changes  which  take  place 
in  the  absence  of  these  rays.  Gold  and  platinum 
are  entirely  unaffected.  The  o.vidisable  metals 
yield  coUoidal  solutioiLs  of  the  oxides  or  hyilroxides. 
In  the  case  of  silver,  the  initially  formed  colloidal 
oxide  Is  rapitUy  reduced  under  the  influence  of 
ultra-violet  rays,  and  colloidal  silver  Is  thereby 
obtained. 

The  potash  problem.     See  VII. 

P.\TENTS. 

Iron  ores  :    Process  of  Ireutinij to  obtain  a  new 

product  for  use  in  smeltinij.  D.  V.  Hollingworth 
and  R.  C.  Macgowan,  Stoke-on-Trent.  Eng.  Pat. 
18,103,  July  31,  1914. 

lRO>f  ores  containing  carbonaceous  material, 
such  as  black  band  ores,  are  heated  to  redness 
out  of  contact  with  air,  and  the  distillation  pro- 
ducts recovered.  The  residue  (named  "  carb- 
ousu'on  ")  consists  of  ferrous  and  ferric  oxides 
with  some  retained  carbon  and  hydrocarbons, 
the  particles  of  \\  hich  are  in  intunate  contact  with 
the  particles  of  the  iron  oxides.  This  product  is 
thus  in  a  suitable  condition  for  economical  smelting 
in  a  blast  furnace,  and  yields  a  very  uniform  iron. 

— T.  St. 

Steel;    Process  of  heat  treatment  of .    E.  C.  R. 

Marks.  London.  From  Soc.  Anon.  Ital.  Gio. 
Ansaldo  &  Co.,  Cienoa,  Italy.  Eng.  Pat.  18,387, 
Aug.  7,  1914. 

The  steel  (gun  parts,  armovu-  plates,  etc.)  is 
gradually  heated  to  a  uniform  temperature 
approximating  that  of  the  first  arrest  on  the 
cooling  curve  ;  after  a  predetermined  period  it  is 
slowly  cooled  to  a  uniform  temperature  slightly 
above  that  of  the  last  arrest  on  the  curve  ;  this 
temperature  is  maintained  for  a  definite  period, 
and  the  steel  is  then  quenched. — -VV.  E.  F.  P. 

Iro)i  and  steel ;  Method  of  preventing  the  rusting 
of — ■ — .  I).  F.  Comslock,  .Brookline,  Assignor 
to  Comstock  and  Wescott,  Boston,  IVIass.  U.S. 
Pat.  1,159.748,  Nov.  9,  1915.  Date  of  appl., 
June  2,  1911. 

Tub  metal  is  treated  with  an  alcoholic  solution 
of  an  alkali  hydroxide,  exposed  to  the  air  to 
evaporate  the  solvent  and  convert  the  hydroxide 
into  carbonate,  and  then  coated  with  shellac. 

— W.  E.  F.  P. 

Zi7tc  ores  or  products ;  Extraction  of  zinc  com,- 
pounds  from  — — .  H.  T.  Durant,  and  The 
.Metals  Extraction  Corporation,  Ltd.,  London. 
Eng.  Pat.  21,737,  Oct.  29,  1914. 

Zinc  sulphide  ore  is  roasted  to  produce  as  much 
zinc  sulphate  as  is  practicable,  and  tlie  coarse  and 
fine  parts  of  the  crushed  roasted  ore  are  separately 
leached  with  water  to  dissolve  the  zinc  sulphate, 
the  fine  part  being  treated  in  a  filter-press.  The 
solution  is  separated  and  tlie  residues  treated  first 
with  a  quantity  of  dilute  sulphuric  acid  insufficient 
to  dissolve  the  whole  of  the  zinc  oxide  remaining. 
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and  finally  with  a  quantity  more  than  sufficient 
to  dissolve  the  last  remains.  The  liquor  obtained 
fi-om  the  last  extraction  is  used  in  conjunction 
with  a  fresh  supply  of  dUute  acid  to  dissolve  the 
zinc  from  a  fresh  batch  of  roasted  ore. — T.  St. 

Sulphides  [e.g.,  of  lead  and  sine]  ;    SeparaUon  of 

mixed  metallic .    L.  Bradford,  Broken  Hill, 

N.S.W.  Eng.  Pat.  21,880,  Nov.  2,  1914.  Under 
Int.  Conv.,  Nov.  13,  1913. 
Flotation  is  effected  in  an  acid  medium  to  which 
a  frothing  agent  and  a  small  quantity  of  a  reducing 
agent  (c.tj.,  thiosulphate,  sulphite,  sulplnir  dioxide, 
or  hydrogen  sidphide)  are  added  ;  in  presence  of 
the  reducing  agent  the  zinc  blende  is  wetted,  and 
the  galena  is  obtained  as  float  concentrate.  The 
non-floating  portion  is  treated  with  an  oxidising 
agent  or  -nath  steam  and  air  and  again  subjected 
to  flotation  separation  to  recover  the  zinc  blende. 

— W.  K.  S. 

Lead  alloys  ;  Hard .  F.  C.  Frai-y,  JNIinneapohs, 

and  S.  N.  Temple,  St.  Paul,  Minn.    U.S.  Pats. 

1,158,671—1,158,675,  Nov.  2,   1915.     Dates  of 

appl.,  (A)  July  20,  (b)  .July  31,  (c)  Aug.  2,  (d) 

Aug.  13,  and  (e)  Aug.  13,  1915. 

The  alloys   consist  of  lead,   a  small  amount  of 

hardening  agent  (e.g.,  copper),  and  (a)  less  than 

2%  of  calcium;    (b)  a  small  quantity  of  mixed 

alkaline-earth  metals  ;      (c)   a  small  quantity   ot 

strontium;     (D)  less  than    10%    of    barium;     or 

(E)  less  than  1  %  of  magnesium. — W.  R.  S. 

Annealing-furnace.  J.  E.  White,  Tarentmn, 
Assignor  to  West  Penn  Steel  Co.,  Brackenridge, 
Pa.  U.S.  Pat.  1,158,760,  Nov.  2,  1915.  Date  of 
appl.,  Mar.  18,  1915. 
The  furnace  has  a  combustion  chamber  at  one 
end  and  the  roof  slopes  downwards  from  this  end 
towards  the  opposite  end.  The  combustion 
chamber  is  shut  oft  from  the  interior  of  the  furnace 
by  a  bridge  wall,  from  which  an  inner  horizontal 
roof  extends  nearly  to  the  downward-sloping 
outer  roof  at  the  opposite  end  of  the  furnace, 
thus  leaving  a  transverse  gas  port  coumiunicating 
■with  the  interior.  Circulation  ports  are  also 
provided  at  the  sides  of  the  horizontal  roof.  The 
bottom  of  the  furnace  is  provided,  on  each  side  of  a 
central  pier,  with  longitudinal  channels  having 
outlet  openings  communicating  with  outlet  ports 
leading  to  a  stack  and  provided  with  controlling 
dampers. — T.  St. 


material  to  be  sulphated  is  made  into  a  pulp  and 
subjected  at  the  ordinary  temperature,  under 
sufficiently  high  pressure,  to  the  action  of  a  sulphur- 
yielding  substance,  e.g.,  sulphurous  acid,  and 
chemically  available  oxygen.  The  reaction  is 
augmented  by  means  of  a  catalytic  agent. — T.  St. 

Metals    {copper]  :     Method    of    sulphidising . 

H.    B.    Hovland,    Duluth,    Minn.       U.S.    Pat. 
l,150,942,Nov.9,1915.Date  of  appl., July  16,1915. 

The  solution  obtained  by  treating  copper-bearing 
or  other  ore  with  an  appropriate  solvent,  is  treated 
with  calcium  sulpliide  and  ferric  sulphate,  with  or 
without  an  acid,  to  precipitate  the  copper  or 
other  metal  as  sulphide. — W.  E.  F.  P.  , 

Ores  and  the  like  ;    Apparatus  for  leaching  - 


Furnace ;     Metal-meUing 


O.    J.    Warman, 


Assignor  to  The  Buckeye  Products  Co., 
Cincinnati,  Ohio.  U.S.  Pat.  1,158,875,  Nov.  2, 
1915.  Date  of  appl.,  Mar.  16,  1912. 
The  crucible  stands  on  a  pedestal  within  a 
cylindrical  furnace  made  of  fire-resisting  material 
and  provided  ^vith  a  smgle  fuel  inlet  inclined 
downwards.  The  pedestal  is  cylindrical  except 
that  opposite  to  the  fuel  inlet  a  vertical  deflector 
edge  is  formed,  the  sides  of  the  edge  being 
tangential  to  the  surface  of  the  cylinder.  The 
flame  is  projected  slantingly  downwards  against 
the  bottoms  of  both  sides  of  the  angle,  to  the 
bottom  of  the  amnilar  chaimel  formed  between 
the  furnace-wall  and  the  pedestal,  and  thence  is 
reflected  upwards  and  around  the  pedestal  and 
crucible. — T.  St. 

Sulphating  materials  [ore]  ;    Method  of  - 


.  H.  B. 
Hovland,  Duluth,  and  G.  B.  Frauktorter, 
Minneapolis,  HUnn.  U.S.  Pats,  (a)  1,159,032 
and  (B)  1,159,033,  Nov.  2,  1915.  Dates  of 
appl..  May  15  and  May  28,  1915. 
(a)  TfiE  ore  is  treated  with  sulphurous  acid  in 
presence  of  oxygen,  the  pressure  being  maintained 
above  atmospheric.  The  reaction  is  augmented 
by  the  catalytic  action  of  an  electric  arc.     (B)  The 


P.   A.   Robbins,   Timmins,   Ontario.     U.S.  Pat. 
l,160,200,Nov.l6,1915.Dateofappl.,Aug.l9,19M. 

The  apparatus  consists  of  an  open,  cylindrical 
tanlv  tlie  lower  part  of  wliich  is  in  the  form  of  an 
inverted,  truncated  cone,  and  an  open  cylinder 
of  about  the  same  height,  which  is  arranged  con- 
centrically within  the  tank  so  as  to  divide  it 
into  two  compartments  communicating  at  their 
lower  ends.  A  uuxture  of  ore  pulp  and  solvent 
is  supplied  to  the  outer  compartment,  the  liquid 
from  wliich  is  discharged  by  means  of  a  peripheral 
overflow  ;    the   more   solid   portion  accumulating 

•  at  the  bottom  is  fed  izito  the  lower  end  of  the 
iuner  compartment  by  means  of  a  rot-ary  scraper, 

!  agitated  therein  with  a  second  liquid,  and  the 
mixture  discharged  through  vertical  pipes  extend- 
ing  through   the    bottom   of   the   apparatus. 

— W.  E.  F.  P. 

Detinning  ;    Electrolytic  process  of - 


Electro- 
lytic detinniruj  system.  H.  Goldsclunidt,  Essen, 
Germany,  Assignor  to  Goldschmidt  Detinning 
Co.,  New  York.  U.S.  Pats,  (a)  1,160,400  and 
(B)  1,160.401,  Nov.  16,  1915.  Date  of  appl., 
Feb.  5,  1908. 

(A)  Several  lots  of  scrap  tin  are  immersed  in  each 
of  several  alkaline  baths  in  metal  receptacles, 
the  electrolyte  being  supplied  at  a  high  temperature 
and  withdrawn  from  each  receptacle  separately. 
An  electric  current  ot  high  amperage  is  passed 
tlu-ough  each  bath  and  the  scrap  tin,  the  current 
being  distributed  in  parallel  through  the  several 
lots  of  tin  in  each  bath,  (b)  An  electric  current 
is  passed  through  each  of  several  vessels,  which 
have  individvial  electric  switches  for  short-cir- 
cuiting them.  A  high  supply  reservoir,  for 
delivering  electrolj'te,  is  connected  by  amain  supply 
and  branch  pipes  with  the  vessels,  the  pipes  ending 
in  sections  of  insulating  material  at  each  vessel. 
The  electrohi:e  is  passed  through  one  or  more 
slime  tanks  to  a  low  return  reservoir,  from  which 
it  may  be  returned  to  the  supply  reservoir,  and 
individual  controlling  means  are  provided  for 
governing  the  flow  of  electrolji;e  to  the  vessels. 

—B.N. 

Metallic  coverings  [e.g.,  tin]  ;    Method  of  removing 

from   other   metals.      H.    Foersterling    and 

H.  Philipp,  Perth  Amboy,  N.J..  Assignors  to 
The  Roessler  and  Hasslacher  Chemical  Co., 
New  Y^ork.  U.S.  Pat.  1,160,590,  Nov.  16,  1915. 
Date  of  appl..  Mar.  15, 1910.  Renewed  Apr.  6, 1915. 

Tin-plate  scrap  is  treated  with  metallic  sodium 
which  alloys  with  the  tin  ;  the  aUoy  is  removed 
from  the  hon  and  its  constituents  recovered. 

— W.  R.  S. 

Aluminium    or    aluminium    alloys;     Process    of 

melting .     G.  Jlellen,  Mount  Vernon.  N.Y. 

U.S.  Pat.  1.160.430,  Nov.  16,  1915.  Date  of 
appl.,  Feb.  10.  1911. 

The  melting  chamber  is  partly  exhausted  and 
the  air  replaced  by  a  gas  having  no  action  on  the 
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<li«i-.;--.  Tlie  charge  is  then  melteil.  and  the 
ohauibor  again  partly  exhausted.  Alternatively 
«n  inert  atmosphere  may  he  proiliiced  by  intro- 
ducing a  reagent  capable  of  combining  with 
ntnio-spheric  oxvgen  at  tlie  temperature  employed. 

— W.  E.  F.  P. 


.^/«»ii/iii(m  ;   Process  for  producing  ■ 


■  from  clay. 


kaolin,  and  other  aluniinixnn  silicates.  O.  Jfellen, 
East  Orange,  N.J.,  .\.-i.si)i;nor  to  I'nitod  .lUu- 
miniun\  Ingot  Co.  L'.S.  I'at.  1,100,131,  Xov.  16, 
ll»15.    Date  of  appl.,  Aug.  27,  1912. 

In  a  cyclic  process,  clay,  etc.,  is  fused  with  sodium 
^'ulphate  and  sulphuric  acid,  the  product  lixiviated 
witn  water,  and  the  mixture  filtered.  The  filtrate 
is  treated  with  a  .solution  of  sodium  fluoride,  the 
]irecijiitated  aluminium  fluoride  filtered  olT,  and 
the  liltrato  evaporated  to  recover  sodium  sulphate 
for  further  \isc.  The  aluminium  fluoride  is  fused 
with  a  sodium  salt,  the  melt  electrolysed  to  recover 
alumioiunt,  and  the  exhausted  electrolyte  used 
to  precipitate  fresh  aluminium  fluoride. 

— W.  E.  F.  P. 


Ores  ;    Process  of  smelting  ■ 


J.  II.  Klepinger, 


M.  W.  Krejci.  and  C.  K.  Kuz.U,  Great  Falls, 
Mont.  U.S.  Pat.  1,100,(521,  Xov.  10,  1915. 
Dateof  nppl.,  Jan.  21,  lOl.J. 

Finely  divided  oxidised  ore  is  blown  into  a  treat- 
ment chamber,  with  or  without  finely  divided 
flux  and  fuel,  or  gsiseous  fuel  may  be  employed. 
The  fused  particles  of  reduced  metal  and  slag 
are  precipitated  to  the  floor  of  the  chamber  and 
(onveyed  under  agitation  and  in  a  reducing 
atmosphere  to  a  settler,  where  uielal  and  slag 
separate.— W.  R.  S. 


Slag  ;    Utilising  the  heat  of  molten  ■ 


•  R-  Bagga- 
lev.  Pittsburgh,  Pa.  U.S.  Pat.  1.100,817,  Nov. 
Iti,  1915.   Date  of  appl.,  Feb.  25,  1915. 

A  RECEPT.\CLE  containing  water  is  moimted  upon 
trunnions,  and  has  a  flat  top  plate  in  which  are 
fixed  parallel,  downwardly  tapering,  open-top 
slag  tubes,  which  extend  downwards  within  the 
receptacle.  Water  and  steam  supply  and  circu- 
lating connections  extend  tlu-ough  one  of  the 
trunnions.  The  slag  tubes  are  discharged  by 
inverting  the  container,  ami  can  be  sprayed  with 
water  while  inverted. — W.  K.  S. 


Metals  ;  Method  of  reducing  ■ 


-.  J.  W.  Beckman, 
Berkclev,  Cal.  '  U.S.  I'at.  1.100,822,  Nov.  16, 
1915.    Date  of  appl.,  Dec.  9,  191 1. 

fixiDlsED  ores  are  heated  to  a  temperature  above 
their  melting-point  {e.g.,  to  about  2000°  C.)  in  an 
electric  furnace,  then  transferred  to  a  converter,  and 
subjected  to  the  action  of  a  reducing  gas,  obtained 
from  the  cracking  of  natural  oil  and  mixed  with 
air  to  maintain  the  temperature  of  reaction. 

— W.  R.  S. 

Fluid   material :     Method    of   and    apparatus   for 

treating  — [to  control  solidification].   C.  Ilering. 

I'hUadclphia,  I'a.    U.S.  Pat.  1,100,169,  Nov.  10, 
1915.    Date  of  appl.,  Dec.  7,  1912. 

A  RESTRICTED  region  near  the  top  of  the  molten 
material  Ls  -subjected  to  the  action  of  an  electric 
current  which  is  of  such  strength  as  to  effect  heating 
and  automatic  stirring  (by  producing  the  "  pinch 
eft'ect  ")  in  the  upper  portion  of  the  mass. 

— F.   SODN. 


Steel :  Process  of  treating  ■ 


-.  C.  H.  A.  F.  L.  Ross, 


Balnagowan  Ca-stle,  Scotland.     Eng.  Pat.  5269, 
Apr.  7,  1915.    Under  Int.  Couv.,  July  27,  1914. 

See  U.S.  Pat.  1,151,049  of  1915  ;  this  J.,  1915,  1017. 


Armour    plates  ;     Method    and    apparatus   for    the 

rrmenl)ilion  of by  mij-ed  rarburininy  agents. 

Soc.  Anon.  Ital.  Gio.  Ansaldo  &  Co.     Fr.  Pat. 

475,714,    Julv    28,    1914.       Under   Int.    Conv., 

Oct.  10,  1913. 
See  Kng.  Pat.  18,380  of  1914  ;   tliLs  J.,  1015,  88. 

Steel  ;    Process  for  the  heat  treatment  of .    Soc. 

Anon.  Ital.  Gio.  Ansaldo  &  Co.  Vr.  Pat.  475,745, 
July  28,  1914.    Under  Int.  Com.,  Nov.  10,  1913. 

See  Eng.  Pat.  18,:'.87  of  1914  ;    preceding. 

Stfels  containing  chromium  and  copper ;  Manu- 
facture of .  Soc.  Anon,  des  Acif'ni&s  et  Forges 

de  Firmmy.     ¥t.  I'at.   475,973,  Jlar.  28,   1914. 

See  Eng.  Pat.  3427  of  1915  ;    tliis  J.,  1915,  1017. 

Castings    of    iron    ojride  ;     Manufacture    of . 

Soc.  Ital.  di  Elettrochimica.     Fi-.  Pat.  475,817, 

JvUy  30,  1914. 
See  Eng.  Pat.  17,101  of  1914  ;    this  J.,  1915,  910. 

Ti7i  from  tin   plate   waste;    Process  for  extracting 

.    Cliem.  Fabr.  \on  dcr  Linde,  and  G.  von 

der  lande,  .St.  Toenis.  Germanv.  Eng.  Pat. 
11,071,  Mav  5,  1914.  Under  Int.  Conv.,  May  5, 
1913. 

See  U.S.  Pat.  1,116,176  of  1914  ;  this  J.,  1914, 1214. 

Tin  or  tin  compounds  ;   Process  for  obtaining . 

J.   Rueb.     Fr.  Pat.   475,752,   July  28,    1914. 
See  Eng.  Pat.  20,009  of  1914  ;  this  J.,  1915,  1059. 

Fur7iaces  for  reducing  ores.     New  Metals  Process 
Co.   1<^.  Pats.  476,210  and  470,217,  Aug.  0,  1914. 
See  Eng.  Pats.  17,322  and  17,323  of  1914  ;  this  J., 
1915,  910. 

Metals  ;  Extraction  of  — —  from  ores.  New  :Metals 
Process  Co.  Fr.  Pats.  470,218  and  476,219, 
Aug.  6,  1914. 

See  Eng.  Pats.  17,324  and  17,325  of  1914  ;    this 

J.,  1915,  875,  1017. 


XI.— ELECTRO-CHEMISTRY. 

Silent  discharge  in  gases  at  atmospheric  pressure. 

St.  Sachs.  Ann.  Phvsik,  1915,  [iv.],  47,886—920. 

J.  Chem.  Soc,  1915,  108,  ii.,  735. 
According  to  Warburg's  theory  (Verh.  Deut. 
Phvsikal.  Ges.,  1903,  20,  382)  of  the  action  of  the 
Siemens  ozoniser,  the  apparatus  behaves  as  an 
ordinarv  condenser  imtil  tlie  applied  potential 
difference  exce-;ds  a  certain  limiting  value.  Above 
this  limit  discharge  occurs,  and  electricity  must  be 
supplied  to  maintain  tlie  potential  difference 
constant.  The  ratio  of  this  quantity  of  electricity 
to  the  dilTcrence  of  potential  atTords  a  measiure  of  the 
"  apparent  capacity  "  of  the  ozoniser.  The 
apparent  capacity  of  an  ozonii^er  has  been  investi- 
gated in  a  series"  of  experiments  with  aii-,  oxygen, 
nitrogen,  hvdrogcn,  carbon  dioxide,  and  mixtures 
of  helimn  and  neon  at  atmospheric  pressure.  It 
is  foimd  that  the  apparent  capacity  of  the  ozoniser, 
through  which  livdrogen  or  nitrogen  is  passed,  Is 
independent  of  tlie  rate  at  which  the  gas  is  passed 
Uirough  the  apparatus.  On  the  other  liand,  the 
experiments  Avith  air,  oxygen,  and  carbon  dioxide 
siiow  that  tlie  apparent  capacity  increases  with  the 
rate  at  wliich  tlie  gas  is  passed  through  the  ozoniser. 
Chemical  changes  are  brought  about  by  the  action 
of  the  silent  discharge  on  these  three  gases,  whereas 
these  changes  are  absent  in  the  case  of  hydrogen 
and  nitrogen.  The  observations  lead  to  the  con- 
clusion that  chemical  reactions  facilitate  the 
passage  of  the  discharge,  but  that  the  accumulation 
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of  the  products  of  the  reactions  is,  in  general,  un-    , 
favourable  to  the  discharge.     The  fact  that  the 
apparent  capacity  of  the  ozoniser  when  supplied 
with  air,  oxygen,  or  carbon  dioxide  varies  with  the    { 
speed  of  the  current  of  gas,  is  in  agreement  with 
this  statement. 

Consumption  of  carbon  in  the  electric  arc.    Duffield. 
See  IIb. 

Electrolytic    oxidation    of    manganous    salts,    and 
compounds  obtained  thereby.     Sena.     See  YII. 

Electrolytic  hydrogenation  of  unsaturated  aliphatic 
acids.     Pomilio.     See  XX. 

Patents. 

Arc  bettveen  electrodes  7iot  in  contact ;    Method  of 

establishing  a  voltaic .    F.  C.  Ucar,  Madrid. 

Eng.  Pat.  2349,  Feb.  13,  1915. 

A  HIGH-VOLTAGE  auxUiarv  current  is  used  to 
produce  a  discharge  between  the  electrodes,  thus 
striking  the  arc,  which,  when  once  established, 
is  maintained  in  normal  conditions  without  con- 
tinuing the  current.  For  this  purpose,  a  trans- 
former is  employed  with  low  tension  and  high 
tension  coils,  with  condensers,  a  spark  gap,  and 
another  coU  divided  at  its  middle  point.  The 
ends  of  this  coil  are  connected  to  the  electrodes, 
and  the  division  points  to  the  supply  leads,  these 
points  corresponding  to  the  nodes  of  the  funda- 
mental electric  oscillation  in  such  manner  that 
self-inductances  are  unnecessary  to  prevent  the 
high  voltage  current  extending  to  the  supply 
leads.  In  an  alternative  arrangement,  two  trans- 
formers are  employed,  one  being  provided  with 
spark  gap  and  condensers,  and  its  high  tension 
coil  coupled  \^-ith  the  low  tension  one  of  the  second 
transformer.  The  divided  coU  forms  the  high 
tension  coU  of  this  transformer,  the  ends  of  which 
are  connected  to  the  electrodes,  and  the  divided 
points  to  the  supply  leads  and  to  an  arrange- 
ment of  electrolytic  or  electric  valves  capable  of 
preventing  the  jjassage  of  the  high  voltage 
current. — B.  N. 

Furnace  ;   Electric  ■ 


in  the  chambers,  11  and  12,  until  a  very  high 
pressure  is  reached.  If  necessarj-,  the  gases  may 
be   dried   by   means   of   suitable '  material  in^the 


.  P.  A.  Boeck,  Assignor  to 
Norton  Co.,  Worcester,  Mass.  U.S.  Pats,  (a) 
1,158,971  and  (b)  1,158,972,  Nov.  2,  1915. 
Date  of  appl.,  Nov.  2,  1911. 

(a)  The  furnace  chamber  consists  of  a  receptacle, 
open  at  the  top,  having  a  helical  groove  in  its 
outer  surface,  which  merges  at  the  bottom  edge 
into  a  spiral  groove  in  the  base,  so  as  to  form 
a  continuous  groove  ;  a  resistor  is  arranged  within 
the  groove,  with  its  ends  projecting  respectively 
from  opposite  ends.  Alumina,  previously  melted, 
forms  a  refractory  envelope  of  high  thermal 
conductivity  covering  the  resistor,  and  a  heat- 
retaining  packing  surrounds  the  envelope,  (b) 
The  furnace  chamber  is  provided  with  refractory 
walls,  surrounded  by  a  resistance  element,  and 
around  this  is  arranged  an  envelope  of  ahmiina, 
previously  melted,  which  distributes  and  equaUses 
the  heat,  and  prevents  general  or  local  over- 
heating. A  heat-insulating  packing  suiTounds 
the  envelope  of  alumina. — B.  N. 

Gases  :   \Elcctrolylic~\  apparatus  for  producing  - 


R.   H.   Goddard,   Worcester,    JIass.      U.S.   Pat. 
1,154,009,  Sep.  21,1915.  Date  of  appl.,  Jan.4,1915. 

Liquid,  e.g.  a  weak  acid  solution,  is  electrolysed 
in  the  chamber,  10,  which  is  formed  from  two 
heavy  cast  jiortions  screw-threaded  together, 
the  oxygen  passing  through  the  pipes.  14a  and  14, 
to  the  gas  chamber,  12,  whilst  the  hydrogen 
passes  through  the  pipe,  13,  to  the  chamber,  11. 
At  the  start,  electrolyte  is  supphed  through  the 
pipe,  22,  until  the  chambers,  10,  11,  and  12,  are 
filled  with  liciuid,  and  the  gas  is  then  accmuulated 


chambers,  11a  and  12a,  before  being  stored  in 
suitable  vessels.  The  conductors,  30  and  31,  are 
arranged  in  a  shunt  circuit  with  a  resistance,  35. 
so  that  only  a  feeble  current  is  passed  through 
this  ch'cuit,  and,  when  either  of  the  ends  of  the 
conductors,  30  and  31,  are  uncovered  by  the 
electrolj'te,  the  main  cu'cuit  is  broken  by  a  relay. 
32  and  33.  By  means  of  a  piston  and  spring 
attached  to  the  rod,  42,  the  contacts,  45  and  46, 
may  be  separated  when  the  pressure  within  the 
chamber,  10,  has  risen  to  a  predetermined  value. 
Metallic  ring  electrodes  are  sepai'ated  by  a  porous 
ring,  and  supported  in  position  by  concentric 
non-conducting  cylindrical  shells.  The  conductor, 
26,  j)asses  through  two  sets  of  packing,  one  in  a 
recess  and  one  in  the  base  of  the  chamber,  10  ; 
and  by  means  of  a  by-pass,  70,  and  valve,  71,  the 
pressure  is  allowed  to  rise  within  the  recess  until 
it  is  half  the  maximum  pressure  in  the  chamber, 
10,  when  the  valve,  71,  Ls  closed. — B.  N. 

Gali-anic  cell  [depolariser].  51.  U.  Kaplan,  Brooklyn, 
N.Y.  U.S.  Pat.  1,160.999,  Nov.  16,  1915.  Date 
of  appl.,  Dec.  24,  1914. 

A  DENSE  form  of  manganese  dioxide  is  deposited 
as  a  depolarising  coating  on  finely-divided  graphite, 
from  a  manganese  nitrate  solution  mixed  with  the 
graphite,  and  the  material  is  freed  from  matter 
soluble  in  water  and  compressed.  The  coating 
acts  as  a  binding  agent,  agglomerating  the  car- 
bonaceous material. — B.  N. 

Electrolytic  cells.  H.  R.  Nelson,  Elizabeth,  N.J., 
U.S.A.  Eng.  Pat.  10,604,  July  21,  1915. 
Under  Int.  Conv.,  Aug.  17,  1914. 

See  U.S.  Pat.  1,149,210  of  1915  ;  this  J.,  1915,  969. 

Electric  fiatne  arc  furnaces  ;  Process  for  preventing 

punctures     in .      Norsk      Hydro-Elektrisk 

Kvaelstofaktieselskab.     Fr.  Pat.  475,989,  Aug. 
12,  1914. 

See  U.S.  Pat.  1,148,343  of  1915  ;  this  J.,  1015,  913. 
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Method  and  apparatus  ior  irealiuq  fluid  material 
[lo  control  solidifiniiioii].  I'.S.  Pat.  l,ltJO,l«i>. 
See  X. 

Method  of  making  a  plastic  [iitsulaliiig]  Jjody  from 
jHipcr    pulp.     U.S.    Pat.    1,100,302.     See    V. 


Soy  oil,  whic-li  is  best  refined  by  reduction  with 
zinc  (lust  and  sulphuric  acid,  followed  by  treat- 
ment with  Kauibara  earth  (sec  tliis  J.,  1913,  12  ; 
1915,  S40),  is  a  conunercial  product  used  in  the 
manufacture  of  low-graile  soaps.  Sak6  oil  is  not 
yet  a  commercial  article. — C  A.  M. 


XII.— FATS  ;  OILS  ;  WAXES. 

Fish  oil  stearine  and  ohine.     M.   Tsujinioto.     J. 

Chom.  Ind.,  Tokyo,  Japan,  1915,  18, 1002—1071. 

Samples  of  fish  oil  stearine,  oleinc,  and  soap  stock 

fatty  acids,  said   to   be  obtained  mainly  by  dis- 


Mustard  oil  and  composition  of  black  niuaiard  seeds. 
C.  A.  Huber  and  1'.  Van  der  Wielen.  Phami. 
Weekblad,  1915,  [30].  Perfumery  and  Essent. 
Oil  Rec,  1915,  6,  341—342. 

Samples  of  black  mustard  seeds  from  various 
sources  have  been  examined,  and  tlie  amounts  of 
volatile  and  fatty  oil,  with  the  constants  of  the 
latter,  determined,  with  the  following  results  : — 


Origin  of  lecd. 

Ko.  of  seeds 
jn  1  grm. 

Volatile  oil 
% 

Fatty  oil 

% 

%F: 

Ref.  index 

22°  C. 

Iodine 
value. 

1     Saponif. 
value. 

nuu-h 

Xorth-HoUand   

1125 
97fi 
630 
302 

1«90 
910 
964 
490 
202 

123 
1-16 
1-07 
063 
1-07 
0-87 
0-94 
0-06 
107 

26-7 
28-0 
31-4 
37-0 
29-8 
325 
32-9 
35-7 
33-5 

0-923 
0-921 
0-920 
0-921 
0-919 
0-919 
0-921 
0-921 
0920 

1-4731 
1-4724 
1-4719 
1-4725 
1-4712 
1-4720 
1-4721 
1-4714 
1-4721 

126 
124 
119 

120 

113-5 

115 

114-5 

120 

119 

183 
187 

Knglisli    

Kussian    

(Caucasian   

182 

189 
190 

188-5 

Sicilian    

KumanlaD  

Uombay 

187 
190 
183 

(illation  from  the  fatty  acids  of  Japanese  hening 
oil,  had  the  fullowing  characters  : — 


Soap  stocli  fatty  acids. 


Stearine.     Olcinc. 


I 


pt.  (titer 


M.pt.  . 
Sufidif. 
test) 
Sp.fT.   I5°/4»C. 
Neutralisation 

value 
Saponiflc.  value. . 
liMline  value  (Wijs) 
Unsap.  matter  . 
Mackpy  tc&t*  . . 


ssy  c. 

— 

52'  C. 



1     — 

0-0009 

;    213-65 

169-67 

214-66 

191-05 

17-38 

63-38 

4-78% 

— . 

93''C.  after 

llir..97°C. 

after  2  lirs.i 

—  39-5-40'C.    37-5-38  5'C. 


201-90 

210-30 

38-41 

1-83% 


196-65 

202-98 

42-70 

-  CI  .O 


*  See  Byland  and  Lloyd,  this  J.,  1915,  62 ;  Mackey,  1915, 595. 

— C.  A.  M. 

"  Soy  "  and  "  saJd  "  oils.  M.  Tsujimoto  and  T. 
Ueno.  J.  Chem.  Ind.,  Tokyo,  Japan,  1915,  18, 
1072—1070. 

'■  Soy  "  oil  is  a  mixture  of  soya  bean  and  wheat 
oils  obtained  as  a  liy-product  in  the  brewing  of 
soy  (yield  0-25  to  0-3%  by  volume).  It  is  a  dark 
red  to  brown  liquid  or  semi-solid  mass  with  an 
aromatic  odour  of  soy.  "  Sake  "  oil  consists 
chiefly  of  rice  oil  and  is  found  floating  on  the 
surface  after  the  fermentation  of  sake  (yield  0-01 
to  0-02%  by  vol.).  It  is  an  orange-yellow  liquid 
with  an  odour  of  sake.  .Samples  of  these  oils  nad 
the  foUowing  characters  : — 


Soy  oil. 


Saki  oil. 


Sp.gr.  15' ,'4*  C 0-9000 

.Solidif.  pt — 5'0. 

Acid  value   39-24 

S,iponi/.  value   184-12 

Iodine  value  (Wijs)    127-79 

Refr.ictive  index  (20°  C.)  l-46!>0 

Unsap.  n-.itter  %  2-88 


0-9835 
— 13°C. 
55-03 
18281 
133-22 
1-4033 


'       0-9031 
Turbid  at  0°  C. 
22-56 

179-11 
i        101-56 

1-4660 


— T.  C. 

Pais  ;  Hydrolysis  of by  steam  under  pressure. 

J.  Marcusson.     Mitt.  k.  Materialpruf.,  1914,  32, 
502—500. 

Tribenzoix,  tripalmitin,  and  tristearin  were 
partially  hydrolysed  by  heating  with  water  under 
pressure  in  an  autoclave,  and  from  the  residue  the 
non-hydrolysed  glyceride  was  separated  by  the 
method  of  Spitz  and  Honig  (this  J.,  1891,  1039), 
using  benzene  as  solvent  in  the  case  of  tribenzoin. 
In  all  three  cases  the  residue  had  a  lower  melting 
point  than  the  original  ester,  and  in  the  case  of 
tripahnitin  and  tristearin,  the  residues  also  gave 
lower  Ilehner  and  saponification  values  and  higher 
saponification  values  after  acetylation.  It  was 
proved  that  under  the  conditions  used  for  acetylat- 
ing,  no  replacement  of  fatty  acid  residues  by 
acetyl  groups  occurred  (compare  WiUstatter  and 
Madinaveitia,  Ber.,  1912,  45,  2827),  and  hence  the 
high  acetyl  values  found  can  be  attributed  only 
to  the  replacement  of  hydroxyl  by  acetoxy  groups. 
The  results  show  tliat  in  the  hydrolysis  of  fats  by 
steam  under  pressure,  mono-  and  diglycerides  are 
formed  as  intermediate  products.  Similar  results 
were  obtained  with  palm-kernel  oil,  and  hydrolysis 
by  acids  and  by  enzymes  appears  to  proceed  in 
like  manner. — ^A.  S. 

Fats,  fixed  and  essential  oils,  and  waxes  ;  Determin' 

ulion  of  the  acid  and  esler  values  of -.     H.  .P- 

Slack.     Chem.  and  Drug.,   1915,   87,  073 — 074- 

About  5  giins.  of  oil  is  heated  to  about  SO"  C.  and 
the  acid  value  determined  by  titration  with  A'^/10 
alcoholic  potassium  hydroxide  solution.  20  c.c. 
of  approximately  N /\  solution  of  potassium  hydr- 
oxide in  benzyl  alcohol  is  then  added,  and  the 
flask  heated  over  a  dh-ect  flame  for  5  minute's 
beneath  a  reflux  condenser.  The  solution  is 
cooled  to  about  100°  C,  diluted  with  neutralised 
methyl  alcohol,  and  the  excess  of  alkali  titrated 
with  A'/l  hydrochloric  acid,with  continual  agitation. 
The  benzyl  alcohol  method  is  particularly  suitable 
for  the  saponification  of  beeswax.  The  solution 
is  best  prepared  by  heating  the  potassium  hydr- 
oxide with  a  little  benzyl  alcohol  and  pouring  the 
solution  into  the  remainder  of  the  cold  solvent. 
It  is  advisable  to  determine  the  acid  and  ester 
values  of  the  benzyl  alcohol  and  to  apply  the 
correction    to    the    final    results.     The    ordinary 
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process  of  saponification  may  be  accelerated  by   ! 
reducing  the  volunie  of  neutralised  alcohol  in  the 
determination   of   the   acid    value,    and   by   using   \ 
alcoholic  alkaU  for  the  titration  of  the  free  acids,    i 
and  i\"/I  alcoholic  alkali  solution  for  the  saponifica- 
tion, the  flask  being  constantly  shaken  during  the 
boiling. — C.  A.  M. 


Fatty  acids  in  soap  ;  Determination  of  - 


H.  F. 


Slack.     Pharm.   J.,    1915,    95,   69G— 607. 

FmE  grms.  of  the  sliredded  soap  is  dissolved  in 
10  c.c.  of  hot  glycerol,  and  the  fatty  acids  liberated 
from  the  solution  by  the  addition  of  4  c.c.  of 
hydrochloric  acid  (1:3).  They  vrill  form  a  clear, 
supernatant  layer,  which  can  be  withdrawn  into 
a  graduated  pipette,  after  the  addition  of  hot 
water  if  necessary.  The  top  of  the  pipette  is 
closed  with  a  rubber  tube  and  clip,  the  pipette 
suspended  in  a  cylinder  of  water  at  50°  to  55°  C, 
and  the  volume  of  fatty  acids  read.  To  obtain 
accurate  percentages  the  sp.gr.  of  the  fatty  acids 
should  be  known,  but  in  practice  it  is  sufficient  to 
refer  to  a  table  giving  the  sp.gr.  of  the  fatty  acids 
from  the  following  kinds  of  soap  at  50°  to  55°  C.  : 
(1)  Milling;  (2)  household;  (3)  shaving;  (4) 
coconut ;  and  (5)  soft  soaps.  For  comparative 
purposes,  however,  the  results  may  be  stated  iu 
the  number  of  c.c.  of  fatty  acids  yielded  by  a  given 
weight  of  the  soap. — C.  A.  M. 

Beeswax   and    its   adulterants ;    Viscosity    of . 

U.  Fabris.     Staz.  Sperhn.  Agrar.  Ital.,  1915,  48, 
595.     Annali   Chim.  Appl.,    1915,    4,   285—286. 

The  viscosity  of  beeswax  and  of  a  number  of  its 
adulterants  was  determined  at  100°  C.  in  an 
Ostwald  VLscosimeter,  the  values  obtained  being 
referred  to  that  of  nitrobenzene  determined  in  the 
same  apparatus  and  taken  as  unity.  Except  in 
the  case  of  tallow,  the  values  for  the  adulterants 
(carnauba  wax,  Japanese  wax,  spermaceti,  par- 
affin, and  ceresin)  differed  by  at  least  100  from 
that  of  beeswax. — A.  S. 

Fat  recovery  from  sewage.     Paulmann.     See  XIXb. 

Electrolytic  hydrogenalion  of  unsaturated  aliphatic 
acids.     PomiUo.     See  XX. 

Absolute    viscometer.     Stone.     See     XXIII. 

Patents. 

Oil-bearing  material ;  Apparatus  for  and  method  of 

cooking .     A.     W.     French,     Piqua,     Ohio. 

U.S.    Pat.    1,158,476,    Nov.    2,    1915.     Date   of 
appl.,  July  31,  1911. 

The  oil-bearing  material  is  heated  in  a  number 
of  chambers  so  connected  that  the  material  can 
be  discharged  automatically  from  one  chamber  to 
the  next,  and  thus  the  quantity  of  material  in  the 
chambers  and  the  time  required  for  its  passage 
through  the  apparatus  definitely  adjusted.  Means 
are  provided  for  admitting  a  regulated  fine  spray 
of  water  to  the  first  chamber  and  for  removing 
excess  of  water  vapour  and  moisture  from  the 
other  chambers. — W.  P.  S. 

Oil-expressing  apparatus.  A.  W.  French,  Piqua, 
Ohio.  U.S.  Pat.  1,158.797,  Nov.  2,  1915. 
Date  of  appl.,  July  22,  1914. 

A  NUMBER  of  presses  are  arranged  round  a  chamber 
in  which  the  material  is  heated  ;  the  material  is 
deUvered  from  the  chamber  into  a  charging  device 
so  mounted  that  it  may  be  moved  from  the  dis- 
charge opening  of  the  chamber  to  a  position  over 
a  press,  and  from  one  press  to  another. — W.  P.  S. 

Hydroge)iation  -  catalyst ;      Semi-reduced  .      C. 

EUis,     Montclair,     N.J.     U.S.     Pat.     1,159,480, 
Nov.  9,   1915.     Date  of  appl.,  July  6,   1915. 

A  FINELY  divided  catalyst  for  hydrogenating  fatty 


material,  etc.,  is  obtained  by  partially  reducing 
a  basic  compound  of  nickel  with  hydrogen.  The 
product,  which  contains  nickel  and  a  lower  oxide 
of  nickel,  is  collected  in  a  liquid  which  will  keep  it 
from  contact  with  the  air. — C.  A.  M. 

Fatty  and  oleous  materials  ;  Process  of   separation 
of from    \calery    emulsions    and    finely-sub- 
divided   solid    materials    insoluble    in    water.     G. 
Bottaro,    Genoa,    Italy.     U.S.    Pat.    1,159,355, 
Nov.  9,  1915.     Date  of  appl.,  Nov.  12,  1914. 
TiiE  insoluble  salt  {e.g.  a  neutral  salt  of  an  alkaline 
earth  metal)  is  converted  into  a  soluble  salt  to 
separate  it  from  the  fatty  substance.     The  latter 
is  then  separated  from  the  water,  and  the  soluble 
salt  precipitated  from  the  aqueous  solution. 

— C.  A.  M. 

Fatly  acids  ;  Process  for  bleaching .      G.  Petroff 

and  G.  von  Tischenko,  Petrograd,  Russia. 
Eng.  Pat.  9035,  Apr.  18,  1914. 

See  Fr.  Pat.  467,188  of  1914  ;  tliis  J.,  1914,  875. 

Edible    oils  :    Process    and    apparatus    for    treating 

[hydrogenating]  mixtures  of .     C'.  Ellis.     Fi-. 

Pat.  475.477,  July  15,  1914. 

See  U.S.  Pat.  1,095,144  of  1914  ;  tliis  J.,  1914,  G03. 

Oil  expressing  apparatus.  A.  W.  French,  Piqua, 
Oliio,  U.S.A.     Eng.  Pat.  11,814,  Aug.  16,  1915. 

See  U.S.  Pat.  1,158,797  of  1915  ;  preceding. 

Fatty  aqueous  emulsions  containing  insoluble 
sulphites    of   alkaline-earth   metals ;     Process    of 

de-emulsifying .     G.  Bottaro,  Genoa,  Italy. 

Eng.  Pat.  22,351,  Nov.  11,  1914. 

See  U.S.  Pat.  1,159,355  of  1915  ;  preceding. 


Fatly  substances  ;  Process  of  separating  - 


■  from 


aqueous  emulsions  containing  finely  divided,  in- 
sohdile  solid  substances.     G.  Bottaro.     Fr.  Pat. 
470,492,    Nov.    10,    1914.     Under    Int.    Conv., 
Nov.    14,    1913. 
See  U.S.  Pat.  1,159,355  of  1915  ;  preceding. 

Sulphonated     stearic     products ;     Production     and 
utHisalion  of .     Le-ianstein,  Ltd.     Fr.  Pat. 

475.211,  July  16,  1914. 

See  Eng.  Pat.  16,577  of  1913  ;  this  J.,  1914,  930. 

Sulphonated    palmitic    products ;    Production    and 
utilisation  of .     Levinstein,   Ltd.     Fr.   Pat. 

475.212,  July  16,  1914. 

See  Eng.  Pat.  16,578  of  1913  ;  tliis  J.,  1914,  875. 

Apjyaratus  for  purifying  and  filtering  oils  and  other 
liquids.     Eng.  Pat.  192.     See  I. 

{Flexible]  composition  of  matter  [from  oxidised  oils 
and  cellulose  esters].    U.S.  Pat.  1,152,025.    See  V. 


Xni— PAINTS  ;      PIGMENTS  ;       VARNISHES  ; 

RESINS. 

Iron-gall  inks  ;  Influence  of  the  purity  of  the  air  of 
the  testing  room  on  the  results  of  the  durability  test 

of  .       F.   W.    Hinrichseu    and    E.    Ivempf. 

Mitt.  k.  Materialpriif.,  1914,  32,  536—538. 
The  results  of  the  durability  test  (no  formation  of 
a  deposit  or  skm  on  allowing  the  inli:  to  stand  for 
14  days  exposed  to  the  an-)  are  markedly  affected 
when  considerable  quantities  of  hydrogen  chloride, 
sulphur  dioxide,  or  ammonia  are  present  in  the  air, 
but  the  traces  of  these  gases,  and  of  hydrogen 
sulphide,  etc.,  ordinarily  contained  in  the  labora- 
tory air  have  no  appreciable  influence. — A.  S. 


Vol. XXXIV., Xo. 24]    Cl.  XIV.— INDIA- RUBBER ;  &c.      Cl.  XV.— LEATHER;  BONE;  HORN;  &c.  1261 


Turpentine  oil;  Xonceijian [frmn  sulphite- 
cellulose  munufacture].  H.  W.  Fos.se.  Ber. 
Dout.   Phurin.   Oes.,   1915,   25,  303—313. 

The  crude  oil,  obtained  ns  a  by-product  iu  sidphite- 
cellidose  mauufacture,  had  .sp.gr.  at  15/15°  C. 
0-!Stil8,  [a]'^' =  -rT-S",  and  contained  no  free  acids; 
the  .greater  part  boiled  between  157'^  and  ICO'C. 
The  oil  contained  sulphur  tonipouuds  and  oxygen- 
ated substances,  and  had  an  unpleasant  odour. 
The  sulplnir  compounds  and  unpleasant  odour 
were  largely  removed  by  treatment  with  calcium 
hypochlorite.  The  oil  "contains  about  80%  of 
d-pinene,  with  small  amounts  of  sylvestrene  and 
sesquiterpenes. — 15.  O.  P. 

Patents. 

Paint;  Petrol-proof .    A.  O.  Hopkins,  Kidder- 
minster.     Eng.  Pat.  907,  Jan.  21,  1915. 

Sodium  silicate  (12  parts)  and  light  precipitated 
chalk  (3  parts)  are  emulsilied  with  oil  (3  parts),  a 
solution  of  egg-albumin  (1  lb.  in  a  pint  of  water 
to  which  oil  of  turpentine  may  be  added),  and  lead 
carbonate.  To  this  may  be  added  a  suitable 
calcium  compound  (calcium  siUphate)  mixed  with 
oil,  with  or  without  liquid  glue,  shellac,  rosin,  or 
spirit  varnish.  The  painted  article  is  gently  heated 
until  the  paint  has  set. — C.  A.  M. 

Calcium  sulphate-zinc  sulphide  pigment  ;    Process 

for     munufaeturin'j .         J.     L.     Carpenter, 

Brooksville,    Miss'.,     U.S.A.     Eng.     Pat.    3G89, 
Mar.  8.  1915. 

Sek  U.S.  Pat.  1,146,690  of  1915  ;  this  J.,  1915,  914. 

Condensation  products  from  phenols,  formaldehyde, 

and  the  like  ;    Production  of .    K.  Tarassoff, 

Moscow.  Russia.    Eng.  Pat.  6710,  JIar.  17,  1914. 
Addition  to  Eng.  Pat.  528,  Jan.  8,  1914. 

See  Fr.  Pat.  470,810  of  1914  ;   this  J.;  1915,  187. 

Method  of  preparing  resin  size  for  paper  manufacture. 
U.S.  Pat.   1,100,906.     See  V. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 


Patents. 
Rubber  ;  Coating  fabrics  tcith  ■ 


.  F.  A.  Seil)erling, 
Akron,  Ohio.U.S.A.  Eng.  Pat.  1289,  Jan.  26, 
1915. 

The  fabric  passes  from  bolts  or  rolls,  successively, 
through  a  frictional  roller  tensioning  device, 
calenders  whore  it  receives  a  coating  of  rubber  on 
one  side,  a  second  tensioning  device,  a  second 
set  of  calenders  where  it  is  coated  on  the  other 
side,  a  roller  cooling  device,  a  selvage  trimmer,  and 
a  third  set  of  calenders  where  it  receives  a  skim- 
coating  of  rubber,  to  a  reeling-machine. — -E.  W.  L. 

Rubber    and    rubber-like    materials ;      Process    of 

treating .    R.  B.  Price,  New  York,  Assignor 

to  Ruiiber  Regenerating  Co.    U.S.Pat.  1,158,843, 
Nov.  2,  1915.     Date  of  appl.,  Xov.  15,  1913. 

After,  or  during,  the  incorporation  of  the  vulcan- 
ising agent  with  a  vnUcanisable  plastic,  the  latter 
is  kneaded,  e.g.,  between  rolls,  and  simultaneously 
subjected  to  the  action  of  an  enveloping  vacimm. 
The  Hiass  may  then  be  enveloped  in  a  yielding 
covering  and  subjected  to  pressure  ;  or  pressure 
may  be  applied  direct  to  the  exposed  surfaces  of  the 
mass,  either  during  or  subsequent  to  the  operations 
of  kneading  and  subjecting  to  a  vacuum. — E.  W.  L. 


Rubber  ;    Extraclion  of  - 


Triluraling-machine. 
D.  Vccchiui,  New  York,  Assignor  to  Franco- 
American  Rul)ber  Co.,  Wilmington,  Del.  U.S. 
Pats.  1,159,137  and  1,1.")9.13S,  Nov.  2,  1915. 
Dales  of  appl.,  Apr.  17  and  May  21,  1914. 

Ruhbkii  is  separated  from  shrul)s  or  barks  in 
which  it  is  present  in  the  forui  of  filaments,  by  a 
process  of  trituration  in  a  special  machine,  designed 
to  Iji-eak  up  the  plant  tissues  and  agglomerate  the 
filainents  without  crushing  or  breaking  them. 
The  dried  slirub  or  bark  is  fed  into  a  conical  hopper 
■wheiire  it  is  conveyed  downwards,  liy  means  of 
blades  on  a  vertical  shaft  driven  from  below, 
and  subsequently  by  means  of  a  feed  screw  on  the 
shaft,  tlirough  a  vertical  cylindrical  casing  lia\ing  a 
helically-grooved  internal  surface.  Thence  the 
coarsely-crushed  material  passes  downwards  be- 
tween the  inner  surface  of  a  conical  member 
suspended  from  the  cylinder,  and  the  outer  surface 
of  a  smaller  con  ical  member  attached  to  the  vertical 
shaft.  The  inner  surface  of  the  outer  member 
is  provided  with  straight,  alternately  long  and 
short  rib.s,  whilst  the  outer  surface  of  the  inner 
cone  lias  inclined  ribs  co-operating  with  the  riba 
of  the  outer  cone. — E.  W.  L. 


Rubber;  Process  of  vulcanising  ■ 


.  P.  J.  Murrill, 
New  York,  Assignor  to  Ooodvear's  Metallic 
Rubber  Shoe  Co.  U.S.  Pat.  l,lo9,327,  Nov.  2, 
1915.     Date  of  appl.,  Dec.  10,    1914. 

Before  vulcanising  rubber  with  sulphur  mono- 
chloride,  the  latter  is  purified  by  intimately  asso- 
ciating it  with  an  agent,  such  as  metaUic  sodium 
or  other  alkali  metal,  which  is  inert  towards  the 
monochloride   and    its   solvents. — E.  W.  L. 

Rubber  subslittde  and  its  manufacture.    V.  Ottore- 
petz.     Fr.   Pat.   476,396,   Oct.   26,   1914. 

See  Eng.  Pat.  21,524  of  1914  ;  this  J.,  1915,  971. 

Purifiralion  of  hydrocarbons  containing  the  conju- 
gated double  bond.  Eng.  Pats.  5073  and  5074. 
See  XX. 


XV.— LEATHER;     BONE;     HORN;      GLUE. 

Patents. 

Tanning   extracts;   Apparatus  for   dissolving   and 

treating  vegetable .     E.  Schaub,  Weehawken, 

N.J.,  Assignor  to  P.  Voiges,  New  York.  U.S. 
Pat.  1,158,304,  Oct.  26,  1915.  Date  of  appl.. 
Mar.  2,  1914.  Renewed  Feb.  26,  1915. 
The  material  under  treatment  is  supported  on  a 
perforated  false  bottom  in  a  vertical,  cyUndrical 
or  frusto-conical  vessel  provided  witla  a  central 
shaft  ;  the  portion  of  the  shaft  aliove  the  false 
bottom  is  surrounded  by  a  sleeve,  and  the  shaft 
and  sleeve  are  rotated  in  opposite  directions  by 
means  of  bevel  gears.  The  sleeve  carries  radial, 
perforated  agitating  arms,  with  perforated  wings 
or  blades  at  the  ends,  and  perforated  blades  are 
also  fixed  to  the  inner  wall  of  the  vessel  to  assist 
the  agitation.  Below  the  false  bottom  is  another 
agitator,  fixed  to  the  central  shaft,  and  also  a 
heating  cod.  A  sampling  tube  controlled  by  a 
valve  Is  fixed  on  one  side  of  the  vessel,  and  ther- 
mometers are  supported  in  pipe  stems  passing 
through  the  wall  of  the  vessel  respectively  above 
and  below  the  false  liottom. — A.  S. 

Condensation    products    [tanning    materials]    from 

dihydroxydiarylethanes ;  Preparation  of .  Ges. 

f.  Chem.  Ind.  in  Basel.  Ger.  Pat.  285,772, 
Sept.  2,  1913. 

DIHYDBOXYDIARYI.ETHANES,     obtained     by     the 
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action  of  acetaldehyde  on  phenol  or  its  homologues 
in  presence  of  acid  condensing  agents,  are  con- 
verted into  soluble  substances,  capable  of  tanning 
hide,  by  treatment  with  formaldehyde  and  normal 
sulphites. — A.  S. 


Leather  ;    Preparation    of    ivaterproof    sole  ■ 


by 


imprcqnation.  W.  Rechberg.  Hersfeld.  Ger 
many.  Ger.  Pat.  286,225,  Nov.  2,  1913. 
The  leather  is  treated  on  the  surface  with  a  con- 
centrated saline  solution,  then  dried,  impregnated 
as  usual  with  fats,  resins,  hydrocarbons,  or  the 
like,  and  the  salts  then  removed  from  the  outer 
layer  by  brusliing  in  warm  water.  Instead  of  a 
saline  solution,  a  sohition  of  glue,  gelatin,  albimiin, 
or  the  like,  to  which  a  chromate  or  bichromate  has 
been  added,  may  be  used.  Leather  free  from 
impregnating  material  on  the  surface,  but  with  the 
interior  rendered  waterproof,  is  obtained  by  this 
process. — A.  S. 

Hides  ;     Treatment    oj  before  tanning.     C.  C. 

Moore.     Fr.    Pat.    476,071,    Aug.    20,    1914. 
See  Eng.  Pat.  18,890  of  1913  ;   this  J.,  1914,  326. 


XVI.— SOILS;    FERTILISERS. 

Soil  analysis  ;  Method  of  mechanical ,   S.  Od^n. 

Int.    MitteU.    Bodenkunde,    1915,    5,   257 — 311. 

Bxil!.  Agric.  Intell.,  1915,  6,  1307. 
The  determination  of  the  rate  of  sedimentation  of 
soil  particles  in  water  affords  a  means  of  ascer- 
taining the  distribution  of  the  soU  components. 
By  finding  the  weights  of  the  particles  sinking  to 
the  bottom  of  a  uniform  suspension  of  the  soil 
sample  in  water  in  measured  times,  a  sedimentation  j 
curve  can  be  drawn  which  depends  upon  the  size 
of  the  particles,  and  which  is  found  to  be  charac- 
teristic of  each  soU  sample.  With  the  aid  of  this 
curve,  it  is  possible  to  calculate  the  curve  for  the 
distribution  of  soil  particles.  The  rate  of  sediment- 
ation is  measured  in  a  cylinder,  11-75  inch  high, 
flUed  with  water,  and  containing,  within  2  mm.  of 
its  hase.  a  copper  disc  svispended  by  thin  silver 
wires  from  one  arm  of  a  very  delicate  compensat- 
ing balance  ;  the  other  arm  of  the  balance  carries 
a  compensating  weight  which  can  be  increased  or 
decreased  automatically.  When  the  soil  sample  is 
put  in  the  cylinder,  the  copper  plate  sinks  owing 
to  the  incidence  of  the  soU  particles  upon  it,  but 
rises  again  as  soon  as  the  compensating  weight  on 
the  other  arm  increases.  This  process  is  repeated 
until  all  the  particl&s  have  settled,  and  then  the 
total  increase  of  the  compensating  weight  gives 
the  weight  of  the  sample.  The  time  of  sedimenta- 
tion is  measured  synchronously  with  the  weights. 

— E.  H.  T. 

Nitrite-forming  organism   [from,  the  soil] ;  A   new 

.     N.  J.  Joshi.     Mem.  Dept.  Agric,  India, 

Baeter.  Ser.,  1915,  1,  85 — 96.  BuU.  Agric. 
InteU.,  1915,  6,  1305—1306. 
By  inoculating  Pusa  soU  into  Om^lianski's  medium, 
containing  calcium  carbonate  instead  of  magnesium 
carbonate,  a  fluid  culture  of  varioxis  bacteria  was 
obtained,  among  which  was  a  mass  of  ramifying 
thread-like  organisms.  When  plated  on  sUicate 
jeUy  and  Beijerinck's  agar,  containing  ammonium 
siUphate  instead  of  sodium  ammonium  hydrogen 
phosphate,  small  white  colonies  developed  after 
10  days,  and  these  also  appeared  as  threads  under 
the  microscope.  On  inoculating  Om^hanski's 
solution  with  one  of  these  colonies,  nitrite,  but  no 
nitrate,  was  detected  after  15  days  at  30°  C.  The 
optimum  temperature  of  activity  of  this  organism 
is  25° — 35°  C,  and  the  thermal  death-point  70° — 


80°  C.  It  does  not  develop  under  anaerobic 
conditions  ;  its  action  is  retarded  by  asparagin 
and  dextrose  but  stimulated  by  urea,  .\mmonium 
carbonate  was  the  only  nitrogen  compound  which 
was  easUy  converted  into  nitrite  by  the  organism 
when  phosphates  were  excluded. — E.  H.  T. 

Potash;     Fixation     of by     soil     barteria.     S. 

Kvropovlos.      Z.  Gahrungsphvs..  1915,  5,  161 — 
166.    Bull.  Agric.  InteU.,  191.3,  6,  1306 — 1307. 

Soil  samples  of  hke  humidity  were  treated  with 
varying  amounts  of  potash,  sucrose  being  added 
to  stimulate  bacterial  growth,  and  after  incubating 
at  20° — 25°  C.  for  some  weeks,  the  potash  left  in 
the  soU  was  determined.  It  was  found  that  none 
had  been  removed  by  the  bacteria.  Water- 
culture  experiments  gave  a  like  result. — E.  H.  T. 


Soil;    Radioactivity    of - 


-  and   value    of   radium. 


fertilisers.  R.  R.  Ramsev.  Science,  1915,  42, 
219.     BuU.  Agric.  InteU.,"  1915,  6,  1305. 

The  amount  of  radium  in  an  acre  of  soU  to  a  depth 
of  5  inches  is  calculated  to  be  about  1  mgrm.,  and 
the  amount  of  emanation  given  off  by  the  soU  is 
from  50  to  100  times  that  emitted  by  the  radium 
in  the  5-inch  layer.  Hence  to  double  the  amount 
of  emanation  in  the  soU  about  75  mgrins.  of  radium 
per  acre  would  be  required,  and  this  would  cost 
,$7500  (about  £1500 )  per  acre.  A  commercial  radio- 
fertiliser  examined  would  furnisii  to  the  soU  only 
one-tenth  as  much  radium  as  is  normally  present. 

— E.  H.  T. 

Phosphoric  acid  of  basic  slag:-  Solubility  of 

in  water  saturated  with  carbonic  acid.  J.  G. 
!Mashaupt.  Verslagen  van  Landljouwkundige 
Onderzoekingen  d.  Kijkslandl^ouwproefstations, 
1915,  No.  17,  97—135.  BuU.  Agric.  InteU., 
1915,  6,  130&— 1310. 

In  determining  the  solubUity  of  the  phosphoric 
acid  of  soUs  and  fertiUsers,  insutHcient  attention  is 
given  to  the  fact  that  the  smaller  the  ratio  of 
material  to  water,  the  greater  is  the  effect  of  the 
free  lune  and  of  the  calcium  sUicates  :  the  deter- 
mination of  the  rate  of  solution  by  continued 
extraction  would  be  preferable  to  the  method  of 
intermittent  extraction.  Wagner's  method  gives 
results  proportional  to  those  obtained  with  water 
saturated  with  carbonic  acid,  but  has  not  been 
proved  to  estimate  the  relative  fertUising  powers 
of  different  types  of  basic  slag,  because  the  results 
have  not  been  verified  by  cultural  experiments, 
and  there  is  no  evidence  that  the  total  of  phosphoric 
acid  dissolved  in  a  number  of  extractions  is  the 
only  important  factor.  .  The  varying  solubUity 
of  the  phosphoric  acid  of  basic  slag  in  2  %  citric 
acid  is  not  primarUy  due  to  the  lime  or  calcium 
silicate  content,  but  to  the  calcium  phosphate 
itself,  and  very  probably  to  the  existence  of 
calcium  phospho-silicates.  Slags  with  a  high 
phosphoric  acid  content  have  always  a  relatively 
low  solubility,  especially  in  carbonic  acid.  Further 
experiments  have  shown  that  there  is  no  direct 
relation  between  the  lime  and  total  .silica  content, 
and  the  solubility  in  2%  citric  acid;  nor  any 
between  the  silicic  acid  soluble  in  acids  and  the 
solubility  of  the  phosphoric  acid.  The  phospho- 
silicates  contain  their  sUicic  acid  in  a  form  incapable 
of  determination.  The  solubility  figures  for  citric 
acid  and  for  water  saturated  with  carbonic  acid, 
after  one  extraction,  show  considerable  dift'erences  ; 
the  latter  solution  is  regarded  as  resembling  the 
soil  solution  more  nearly  than  the  former. — E.  H.  T. 

SulpMir   compounds ;     Relation    of to    plant 

nutrition.     E.  B.  Hart  and  W.  E.  Tottingham. 
J.  Agric.  Res.,  1915,  5,  2.33—250. 

Greenhouse  experiments  were  performed  to  trace 
the  influence  of  sulphates  and  of  sulphur  upon  some 
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common  farm  crops,  which  were  grown  in  Miami  silt 
loam  soil  contained  in  wooden  boxes,  the  fertilising 
materials  being  thoroughly  incorporated  in  the  soil 
prior  to  sowing  or  transplanting.  When  mature, 
the  plants  were  weighed,  dried  quickly  at  50°  C., 
then  air-dried  for  2 — 3  weeks,  and  weighed  again. 
The  yields  given  are  based  upon  that  of  the  control 
box  "(100).  Each  box  contained  33  lb.  of  soil  ; 
the  quantity  of  sulphate  used  was  12  grms.  and  of 
sulpliur  5  grms.  With  sodium  sulphate  the  yields 
were  :  beans  (seeds  only)  169,  clover  (roots)  152, 
radishes  126,  rape  (tops)  111,  barley  1-17,  and 
oats  (straw)  68.  With  calcium  sulphate  the  yields 
were  :  beans  (seeds)  149.  clover  (hay)  116-4,  (roots) 
188,  radishes  115,  rape  (roots)  115,"  barley  (grain) 
179,  beans  (straw  and  pods)  89,  peas  87,  oats 
(straw)  67.  With  a  complete  fertiliser  cont-aining 
calcium  phosphate  (12  grms.),  potassium  chloride 
(4-5  grms.),  and  sodium  nitrate  (10  grms.),  in  addi- 
tion to  sodium  sulphate  (12  grms. ) ;  the  yields  were  : 
beans  (seed)  185,  (complete  fertiliser  alone  225), 
clover    (hay)    153    (136),    peas   93    (90),    radishes 

256  (236),  rape  (tops)  222  (188),  (roots)  154  (157), 
barley  153  (111),  oats  340  (200).  Calcium  sulphate 
and  the  same  fertiliser  gave  :  beans  226  (223), 
clover   (hay)    160    (136),   peas   103    (90),   radishes 

257  (236),  rape  (tops)  221  (188).  (roots)  181  (151), 
barley  158  (111),  oats  340  (200).  In  general, 
calcium  sulphate  was  more  beneiicial  than  sodium 
sulphate,  and  the  influence  of  both  upon  the  root 
development  of  red  clover  and  rape  was  particularly 
favourable.  The  effect  of  sulphur  was  generally 
harmful;  the  yield  of  beans  was  51,  clover  38, 
peas  17,  radishes  60,  barley  107,  oats  82,  and  the 
crops  were  no  better  when  calcium  carbonate  was 
added  to  the  soil. — E.  H.  T. 

Wood  and  plant  ash  ;    Composition  of .    B.  A. 

Berry.     J.  Board  Agric,  1915,  22,  766—768. 
The  quantities  of  potash  and  of  phosphoric  acid 
present  in  various  wood  ashes,  etc.,  are  shown  in  the 
following  table  : — 


Ash. 


Potash  (KjO). 


Total. 


Soluble  in 
water. 


Phosphoric 

add  (PsOj) 

Total. 


Blacken  

Spruce 

Hardwood,  largely  oak  trim- 
mings   

Mixed  forest  produce    

Soft  wood,  forest  fire    

Hard  wood,  engine  fire    .... 
Flue  dust  from  blast  furnaces 


% 

20-45 
11-94 

10'°61 
8-23 

3-53 

3-13 

11-79 

10-44 

3-75—3-93 

2-75 
1-50 
6-53 
6-77 
2-13—2-64 

3-37 

7-01 


1-54 
5-23 
5-02 


The  phosphates  are  present  cluefly  in  the  form 
of  calcium  and  magnesium  phosphates.  Whilst 
it  is  difficult  to  value  the  ashes  for  manurial 
purposes  on  the  basis  of  the  total  potash,  it  is 
evident  that  four  of  the  above  ashes  could  be  used 
in  place  of  a  low-grade  potash  fertiliser,  such  as 
kainit.  The  phosphates  liave  much  the  same 
value  as  those  in  steamed  bone  flour.  From  the 
"  lop  and  top,"  undergrowth,  weed  growth,  and 
litter  in  any  average  type  of  woodland,  about  0-5 
ton  of  ash  is  obtained  per  acre  ;  10  acres  of  fully- 
stocked  bracken  land  produce  1  ton  of  ash.  (See 
also  this  J.,  1914,  1216).— W.  P.  S. 


Carbon  dioxide  ;    Assimilation  of  - 
R.   Willstatter  and   A.   StoU. 
1540—1564. 


[61/  jilants]. 

Ber.,    1915,    48, 


In  an  investigation  of  the  relationship  between  the 
chlorophyll  content  of  leaves  and  their  power  of 
assimilating  carbon  dioxide,  the  ratio  of  the  weight 
of  gas  absorbed  to  the  weight  of  chlorophyll — called 
the  assimilation  number^was  determined,  under 


varying  conditions  of  illumination  and  temperature, 
for  a  large  variety  of  leaves  in  dWerent  states  of 
maturity.  For  normal  leaves,  of  good  assimilating 
power  and  rich  in  chlorophyll,  the  assimilation 
number  was  approximately  constant,  i.e.,  the 
chlorophyll  content  was  roughly  proportional  to 
the  power  of  assimilation,  but  this  did  not  hold  for 
green  leaves  in  autumn,  whicli  ,assuiiilate  very 
poorlj',  for  leaves  of  yellow  varieties  poor  in  chloro- 
phyll, which  assimilate  very  strongly,  for  etiolated 
green  leaves,  nor  for  early  spring  foliage,  which 
possesses  a  high  assunilating  power.  The  assimila- 
tion of  leaves  rich  in  chlorophyll  is  not  affected 
by  very  appreciable  variations  in  the  intensity  of 
the  incident  light,  but  is  accelerated  by  increase  of 
temperature  :  on  the  other  hand,  yellow  plant 
leaves,  poor  in  chlorophyll,  did  not  assimilate 
better  when  the  temperature  was  raised  from 
15°  to  30°  C,  but  increase  of  the  light  intensity 
promoted  assimilation  and  decrease  hindered  it. 
Leaves  changing  colour  in  autumn  assimilated 
less  well  as  the  chlorophyll  content  diminished  ; 
autumnal  green  leaves  maintain  their  assimilating 
power  even  after  they  have  fallen.  Faded  leaves, 
collected  from  the  ground  1 — 2  days  after  falling, 
showed  a  high  assimilation  number,  in  spite  of  a 
high  chlorophyll  content :  in  some  cases,  however, 
green  leaves  plucked  in  October  and  November 
showed  very  low  assimilation,  but  younger  leaves 
from  the  same  stem  gave  a  high  assimilation 
number.  These  and  other  observations  are  all 
explicable  on  the  hypothesis  that,  in  addition  to 
the  chlorophyll,  there  is  another  important  factor 
which  regulates  assimilation,  viz.,  an  enzyme  which 
operates  in  close  conjunction  with  the  colouring 
matter.  This  enzvme  is  probably  located  at  the 
point  of  contact  between  plasma  and  chloroplasts, 
and  its  function  may  be  to  decompose,  with  evolu- 
tion of  oxygen,  an  intermediate  compound  pro- 
duced by  the  union  of  carbon  dioxide  and  cliloro- 
phyll.— E.  H.  T. 

Feeding  and  manurial  values  of  sugar  beet  crowns 
and  leaves.     See  XIXa. 


Patents. 


Fertiliser  ;  Process  of  producing .     S.  B.  New- 
berry   and    H.    N.    Barrett,    Baybridge,    Ohio. 
U.S.    Pat.    1.158.711,    Nov.    2,    1915.     Date   of 
appl.,  Mar.   15,   1912. 
The   conversion   of   insoluble   calcium   phosphate 
into  a  citrate-soluble  form  is  effected  by  calcining 
it  m  a  powdered  state  at  2500°— 3000°  F.  (1370°— 
1050°  C.)  with   5 — 15%   of   a  volatile  salt  of  an 
alkali  metal,  which  accelerates  the  action. — E.  H.  T. 

Suvernhosphate  ;     Tilting     reaction     chamber    for 

making- .     H.  W.  HaU.     Fr.   Pat.  476,536, 

Nov.  17,  1914. 

See  Eng.  Pat.  22,645  of  1914  ;  this  J.,  1915,  439. 

Ammonia    compounds.      [Absorption   of  ammonia 
by  peaf\     Eng.    Pat.    18,558.     See   VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 


m ,  ,^o^  ,  ^^ ^j  -on  alkaline  copper  solutions. 

L.  Ma'querme.  Comptes  rend. ,1915, 161, 617 — 623. 


Sucrose  ;  Action  of  - 


The  reducing  power  of  sucrose  on  boiling  alkaUne 
copper  solutions,  unlike  that  of  invert-sugar,  is 
aftected  to  a  greater  extent  by  variations  in  the 
copper-content  than  by  variations  in  the  alkah- 
content  of  the  reaction  mixture  ;  changes  m  the 
duration  cf  boiling  also  have  a  greater  eflect  on 
the  reducing  power  of  sucrose  than  on  that  of 
invert-sugar.  The  author  investigated  the  reducing 
powers  of  sucrose  and  invert -sugar  separately  and 
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[Dec.  31,  1915. 


together,  using  35 — 40  c.c.  of  reaction  mixture 
containing  10  c.c.  of  copper  solution  (40  gruis. 
CuSOj.SHjO  per  litre)  and  10  c.c.  of  tartrate  solu- 
tion (200  grms.  of  RochelJe  salt  and  150  grms. 
NaOH  per  litre)  ;  the  mixture  was  heated  to  boiling 
in  90 — 100  sees.,  maintained  in  gentle  ebullition  for 
3  mins.  and  cooled  rapidly,  and  the  reduced  copper 
was  estimated  iodometrically  without  filtration.  In 
experiments  with  different  amounts  of  pure  sucrose 
alone,  the  weight  of  copper  reduced  attained  a 
maximum  value  (22  mgrms.)  when  the  reaction 
mixture  contained  4  grins,  of  sugar  :  10  grms.  of 
sucrose  reduced  sUghtly  less  copper  than  2  grms. 
In  experiments  with  invert  sugar  (0 — 50  mgrms.) 
together  \^'ith  quantities  of  sucrose  less  than  10 
grms.,  the  total  reduction  was  less  than  the  sum 
of  those  calciilated  for  the  invert-sugar  and  sucrose 
separately,  and  the  effect  of  the  sucrose  diminished 
as  the  quantity  of  invert-sugar  was  increased 
(cp.  SaiUard,  this  J.,  1915,  1220).  With  10  grms. 
of  sucrose  both  sugars  appeared  to  exert  their 
normal  reducing  powers,  the  reduction  curve  for 
the  mixtures  being  parallel  to  that  for  invert- 
sugar  alone.  With  12  grms.  of  sucrose  in  the 
reaction  mixtures  more  copper  was  reduced  than 
by  the  same  quantities  of  sucrose  and  invert-sugar 
heated  separately. — J.  H.  L. 


Reducing   sugars ;    Determination    of  - 


Volu- 


Sugar  ;  Analysis  of  denatured - 


von  Wissell. 


matter  and  nitrogen  was  prepared  from  Macrocysiis 
pyrifera  by  treating  a  sodium  carbonate  extract 
with  hydrochloric  acid,  re-dissolving  in  sodium 
carbonate  and  re-precipitating  with  acid  several 
times,  then  dissolving  again  in  sodium  carbonate, 
purifying  the  sodium  alginate  by  dialysis,  decom- 
posing it  ^vith  hydrochloric  acid,  and  purifying 
the  alginic  acid  by  dialvsis.  AJginic  acid  dried  at 
100°  C.  will  absorb  200' to  300  tknes  its  weight  of 
water.  Its  optical  activity  is  [a]'u'  = — 169-2°. 
The  sugars  produced  by  hydrolysis  with  2%  hydro- 
chloric  acid  gave  a  yellow  osazoue,  m.pt.  154° — 
155°  C,  closely  resembUng  Z-sylosazone,  and  also 
a  red  amorphous  osazone.  Complex  carbohydrates 
were  also  isolated  by  precipitating  an  acid  extract 
of  the  seaweed  with  alcohol.  The  carbohydrate 
from  Macrocystis  pyrifera  jielded  on  hydrolysis 
a  methylpentose  having  the  properties  of  fucose, 
but  that  from  Iridaea  laminarioides  j-ielded  only 
galactose.  Of  the  4-44  "Jo  of  total  sulphur  present  in 
Ulva  fasciata,  2-85  °'o  '"'as  present  as  soluble  sul- 
phates. 0-36%  as  soluble  organic  compounds  (not 
precipitated  by  bariimi  cliloride),  0-69  %  as  insoluble 
compounds  not  volatilised  during  incineration, 
0-47%  as  insoluble  compounds  volatilised  during 
incineration,  and  0  •  1 1  °  „  as  compounds  volatile 
with  steam. — A.  S. 


Starch  ;    Soluble  - 


metric  method  for  determiniyjg  niprous  oxide 
untfiout  removal  from  Felding's  solution.  F.  M. 
Scales.     J.  Biol.   Chem.,   1915,   23,  81—87.  , 

The  method  consists   in  converting  the  cuprous    j 
oxide  into  cuprous  chloride,  adding  the  latter  to 
excess  of  iodine  solution,  and  titrating  the  excess 
of  iodine.     Reduction  with  the  sugar  solution  is 
effected  as  described  by  Munson  and  Walker  (this 
J.,  1906,  656),  and  the  solution,  after  boiling  for    [ 
2  mins.,  is  agitated  and  poured  through  a  funnel   ] 
into  a  200  c.c.  volumetric  flask  containing  15  c.c. 
of  concentrated  hydrochloric  acid  to  which  15  c.c. 
of  water  at  80° — 95°  C.  has  been  added  just  before 
the  copper  solution  ;    the  tip  of  the  funnel  stem    j 
should  be  below  the  surface  of  the  liquid.     After   ' 
rinsing  the  funnel,  etc.,  the  solution  in  the  flask    : 
is   made   up   to   the   mark,    the   flask   stoppered, 
shaken,  and  two  50  c.c.  portions  of  the  solution    , 
transferred    each   to   a   500    c.c.    flask    containing 
250  c.c.  of  water  and  25  c.c.  of  iV/20  iodine  solution, 
the  acid  solution  being  run  in  slowly,  from  a  pipette, 
about  1  cm.  below  the  surface  of  the  iodine  solu- 
tion.    The  excess  of  iodine  is  then  titrated  with 
A'/20  thiosulphate  in  presence  of  starch  solution. 
The  method  has  given  good  results  vrith  dextrose,    ! 
maltose,  lactose,  and  invert  sugar,  and  may  also    [ 
be    used    for   the    quantitative    determination   of 
copper. — A.  S. 


Chem.-Zeit.,    1915,    39,    7(59—770. 

When  sugar  is  denatured  by  mixing  it  with  chopped 
straw,  chaff,  bran,  sunflower-seed  meal,  etc.,  for 
the  pm'pose  of  preparing  a  cattle  food,  the  sucrose 
undergoes  gradual  inversion,  particularly  if  the 
moisture-content  of  the  mixture  exceeds  3 — 4%. 
For  instance,  a  mixture  of  chopped  straw  and 
sucrose  contained,  when  prepared.  92-5  %  of 
sucrose,  0-5%  of  invert  sugar,  and  3-7  °o  of  water. 
After  three  weeks,  the  quantity  of  sucrose  had 
diminished  to  85-4  °o  whilst  the  amount  of  invert 
sugar  had  increased  to  6-5  %.  It  is  pointed  out 
that,  in  such  mixtures,  the  determination  of  the 
sucrose  by  direct  polarisation  vields  untrustworthy 
results.—" W.  P.  S. 

Marine  algce  of  the  Pacific  Coast;    Complex  carbo- 
hydrates and  forms  of  sulphur  in .      D.   B. 

Hoagland  and  L.  L.  Lieb.    J.  Biol.  Chem.,  1915, 
23,  287—297.    (See  also  this  J.,  1915,  610.) 

Algixic   acid   containing   onlv  traces   of   mineral 


M.  Samec  and  S.  Jencic, 
KoU.  Chem.  Beihefte,  1915,  7,  137—171.  J. 
Chem.  Soc,  1915,  108,  i.,  941.  (Compare  this  J., 
1914,  760.) 

An  account  is  given  of  the  methods  wliich  have 
been  used  in  the  differentiation  and  characterisa- 
tion of  the  various  forms  of  soluble  starch.  New 
experiments  have  been  made  in  which  these  physico- 
chemical  methods  were  applied  to  the  examination 
of  soluble  starches  prepared  in  different  ways. 
In  general,  the  formation  of  soluble  starch  is 
accompanied  by  a  reduction  in  the  size  of  the 
molecules,  but  this  is  not  always  the  case.  The 
varieties  obtained  by  the  method  given  bv  Malfitano 
and  Moschkoff  (this  J.,  1910,  506,  1402),  and  by 
heating  with  glycerol,  contain  no  phosphorus,  but 
this  element  is  present  in  the  other  forms  examined. 
According  to  Fouard  (this  J.,  1907,  832).  the 
coagulation  of  starch  which  has  been  "  purified  " 
by  treatment  with  hydrochloric  acid  represents  the 
reversal  of  the  process  by  whicli  soluble  starch  has 
been  formed,  but  the  authors'  observations  are 
quite  inconsistent   \vith  this   view. 

Feeding  and  manurial  values  of  sugar  beet  croivns 
and  leaves.     See  XIXa. 

Patents. 

[Sugar]  cane  juice  ;   Apparatus  for  bleaching . 

W.   H.   Waggoner,   Jeanerette,   La.      U.S.    Pat. 
l,152,45S,Sept.7,1915.Date  of  appl.,Feb.l9,  1915. 

A  TANK  is  divided  by  a  transverse  vertical  parti- 
tion into  an  open  chamber  for  the  reception  of  the 
juice  and  a  closed  bleacliing  chamber  into  which 
it  is  forced  together  with  sulphur  dioxide.  An 
outlet  pipe  from  the  bleaching  chamber  is  provided 
with  means  for  returning  the  juice  to  the  open 
chamber  if  it  requires  a  second  treatment.  The 
two  chambers  communicate  by  means  of  a  pipe 
near  the  bottom  of  the  tank,  \^hich  passes  through 
the  partition  ;  the  end  of  the  pipe  within  the 
receiving  (open)  chamber  is  closed,  but  there  are  ports 
in  the  walls,  near  the  end,  through  which  the  juice 
can  enter ;  the  other  end  of  the  pipe  (in  the 
bleaching  chamber)  is  open.  Within  the  pipe, 
near  its  closed  end,  and  co-axial  with  it,  is  a 
nozzle  directed  towards  the  open  end  and  com- 
municating with  a  supply  of  sulphur  dioxide. 
Inside  this  nozzle  is  a  smaller  one  opening  in  the 
same  direction,  through  which  a  jet  of  steam  or 
other  fluid  can  be  forced  so  as  to  draw  into  the  pipe 
sugar  juice  (thi'ough  the  ports)  and  sulphur  dioxide. 
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and  force  both  together  into  the  bleaching  chamber, 
whoreby  also  the  contents  of  the  latter  are  kept  in 
ciriiilation. — J.  H.  L. 

Starches ;   App<iralus  and  process  for  tnakinn  modi- 
fled  .      A.    W.    H.    Lenders,   Cedar   Uapids, 

Iowa.  U.S.  Pats,  (a)  1,159,.->1H  and  (d)  1,1.59,592, 
Nov.  9,  1915.  Dat-es  of  appl.,  Jlav  S,  1913,  and 
June  25,  1911. 
( .\ )  TiiE  apparatus  comprises  a  jacketed  dextrinis- 
in^  vessel  in  whirli  the  charge  can  be  continuously 
agitated,  steam  and  cold  wat«r  connections  for  the 
jacket,  and  a  feeding  mechanism  in  which  the 
starch  is  mixed  with  acid  before  it  enters  the  vessel. 
The  feeding  mechanism  may  comprise  a  hopper 
with  a  valve  at  tlie  bottom,  a  screw  conveyor 
below  the  hopper  with  its  flight  notched  to  provide 
mixing  blades,  and  an  atomiser  to  spray  th(>  starch 
with  acid  as  it  falls  froni  the  hopper  to  the  con- 
veyor. (B)  The  process  consists  in  spraying  and 
mixing  powdered  starch  with  a  definite  proportion  of 
acid  as  it  is  fed  into  a  dextrinising  ve.ssel,  heating 
and  agitating  the  charge  until  the  desired  degree 
of  conversion  has  been  attained,  and  then  cooling 
the  vessel  externally  by  means  of  water. — J.  H.  L. 

Sugar,    sugar    products,    or    chemical    substances ; 

Process   and   apparatus  for   producing   dry 

rcithout  tcaste  liquid.  J.  C.  Grifere.  Fr.  Pat. 
475,440,  May  25,  1914. 

See  Eng.  Pat.  13,304  of  1914  ;  this  J.,  1915,  1066. 


XAnn.— FERMENTATION  INDUSTRIES. 

Phosphatases  oj  malt.  L.  Adler.  Biochem.  Zeits., 
1915,  70,  1—30.  J.  Chem.  Soc,  1915,  108,  i., 
1020—1021. 
Malt  contains  at  least  two  kinds  of  phosphatases, 
one  of  which  brings  about  the  solution  of  insoluble 
organic  phosphate  complexes,  whereas  the  other 
influences  the  formation  of  inorganic  phosphates. 
The  temperature  optimum  for  the  phosphatases  is 
about  58°  C.  ;  above  this  temperature  their 
activity  rapidly  diminishes.  In  extract  of 
malt  which  has  been  kept  for  five  hours,  the 
enzyme  causing  the  solution  of  the  organic 
phosphate  complex  has  lost  its  activity,  whereas 
that  inilucing  the  formation  of  inorganic  phosphate 
retains  its  activity  for  fourteen  houis.  The 
acti\'ity  depends  largely  on  the  concentration  of 
the  solutions,  as  a  high  viscosity  and  the  presence 
of  the  reaction  protlucts  (inorganic  phosphates) 
have  a  deleterious  influence.  An  extract  of  1  part 
of  malt  in  20  parts  of  water  gives  the  best  results  ; 
in  more  dilute  solutions,  the  formation  of  inorganic 
l)hosphates  diminishes.  The  hydrion  concentra- 
tion is  also  of  great  importance;  when  ph=5-4. 
the  total  phosphoric  acid  of  malt  can  be  rendered 
soluble,  93%  of  which  will  be  found  in  the  form 
of  inorganic  phosphate.  The  phosphatases  are 
still  more  sensitive  to  the  hydroxyl  ion  concentra- 
tion, but  they  are  still  active  in  a  relatively  acid 
solution;  wlien  ph=20,  the  phytin  passes  into 
solution.  For  the  destruction  of  the  phosphatases 
by  alcohol,  a  somewhat  drastic  treatment  is  neces- 
sary ;  it  is  best  accomplished  by  heating  with 
85%  alcohol.  Tliis  treatment  forms  the  founda- 
tion of  a  method  for  the  determination  of  the 
pre-existing  phosphates  in  malt.  The  phosphatases 
are  secretion  enzjTnes  which  exert  their  activity 
outside  the  cell.  The  phytase  is  a  phosphatase 
which  plays  an  important  part  in  the  reaction; 
it  also  acts  on  commercial  phvtin  preparations.  (See 
also  this  J.,  1915,  1158.) 

Fermentation    of    living    yeast  ;    Influence    of    the 

alternating   current   on   the .      E.    Hagglund. 

Biochem.  Zeits.,  1915,  70,  104 — 170.  J.  Chem. 
Soc,  1915,  108,  i,  1043. 

There  is  an  increase  in  the  zymase  activity  in 


living  yeast  when  the  culture  is  submitted  to  the 
action  of  an  alternating  current.  This  is  most 
marked  at  the  commencement  of  the  fermentation, 
and  may  reach  as  much  as  100%.  After  a  time, 
however,  the  increase  of  the  fermentation  produced 
by  the  i-urrent  diminishes,  and  when  20  "„  of  the 
sugar  has  l)een  fermented,  the  rate  is  not  higher 
than  in  the  control  experiments.  The  current  does 
not  lead  to  an  incresise  in  the  hydrion  concentration 
as  compared  with  the  increase  in  the  control 
experiments.  It  is  suggested  that  acids  inhibit 
the  acceloratory  action  of  the  alternating  current. 

Carboxylase  and  other  enzymes  of  yeast.     C.  Neuberg. 

Biochem.  Zeitsch.,  1915,  71,  1—103.     J.  Chem. 

Soc,  1915,  108,  i.,  1043—1044. 
Experiments  are  quoted  to  illustrate  the  staliility 
of  the  carboxylase  in  permanent  pieparations. 
Tlio  carboxylase  is  still  active  in  prc[).ua1ion3 
made  from  yeast-juice  which  have  been  heated  tor 
ten  minutes  at  54° — 55°  C,  although  such 
preparations  are  without  fermentative  action  on 
sugar.  Tlie  carboxylase  also  acts  on  pyruvic  acid 
after  the  yeast-juice  has  been  sul)mitted  to  dialysis. 
Yeast  in  which  the  sugar-fermenting  properties 
have  been  exhausted  by  fermentation  retains  the 
carboxylase,  which  still  exists  in  juices  which  have 
been  kept  for  prolonged  periods,  and  in  which 
putrefaction  even  has  started.  The  carboxylase 
action  can  take  place  between  10°  and  20°  C,  not 
only  on  pyruvic  acid,  but  on  other  a-keto-acids, 
such  as  oxalacetic  acid  and  methylethylpyruvic 
acid.  The  highest  temperature  of  actipn  is  70°  C. 
for  the  carboxylase  of  fresh  yeast ;  for  maceration 
juices  or  permanent  preparations  the  critical 
temperature  is  05° — 08°  C.  The  corresponding 
temperatures  for  the  zymase  action  are  70°  and 
51  °  C.  Tlie  carboxylase  action  on  pyruvic  acid  takes 
place  best  in  the  presence  of  a  "  buffer."  That 
generally  employed  was  dipotassium  hych-ogen 
phosphate,  but  borates  are  equally  efl'ective.  The 
carboxylase  action  is  readily  destroyed  by  previous 
treatment  of  the  yeast  with  acids  or  alkalis  and 
subsequent  neutralisation.  The  carboxylase  is 
verj'  insensitive  to  the  action  of  various  organic 
substances,  such  as  the  alcohols,  glycols,  glycerol, 
acetone,  pyridine,  and  the  aldehydes. 

Carboxylase  exists  in  plasmolysed  yeast.  The 
presence  of  pyruvate  (and  the  exertion  of  a  carb- 
oxylase action)  does  not  inliibit  the  invcrtase 
action  of  yeast ;  rather  it  causes,  generally,  a 
slight  stimidation  of  this  action.  The  general 
conclusion  is  drawn  that  the  invertase  action  is 
independent  of  that  of  the  carboxylase.  By 
treatment  of  a  yeast  with  2  %  of  pyruvic  acid  at 
37°  ('.  for  forty -eight  hours,  it  loses  both  its 
carboxylase  and  zymase  functions  ;  similar  treat- 
ment with  2  %  of  dextrose  leaves  the  fermentative 
functions  intact.  This  action  of  pyruvic  acid  does 
not  take  place  in  the  presence  of  a  "  buffer." 
Potassium  pyruvate  stimidates  the  fermentative 
activity  of  yeast-juice  on  various  sugars,  including 
dextrose,  licvulose,  mannose,  sucrose,  and  maltose. 
A  similar  activating  action  was  observed  with  the 
salts  of  other  keto-aciiLs,  all  of  which  are  derivatives 
of  various  amino-acids  derived  from  proteins,  and 
it  is  suggested  that  there  is  some  natural  relation- 
ship between  the  processes  of  alcoholic  fermenta- 
tion, fermentation  in  the  absence  of  sugars,  and 
protein  metabolism. 

Attention  is  directed  to  the  great  stability  of 
invertase  solutions,  one  of  which  was  kept  by  the 
author  for  800  days  without  undergoing  mjury. 

Carboxylase ;      Relationship     of to     zymase. 

C.  Neuberg.  Biochem.  Zeits.,  1915,  71,  133 — 134. 

J.  Chem.  Soc,  1915,  108,  i.,  1045. 
Tile  tlu'ee  species  of  Pseudosacchuromyces  (germani- 
cus,    javanicus,    indicus),    which    were    found    by 
Klocker  to  have  no  fermentative  action  on  sugars. 
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were  also  found  to  be  without  action  on  pyruvic 
acid.  This  is  not  due  to  the  action  of  some 
inhibitory  substance,  but  to  the  absence  of  a  carb- 
oxylase, as  the  addition  of  an  ordinary  yeast  to 
the   mixtures  rapidly  caused  evolution  of  gas. 

Phytocheynical  reductions.  X.  Reduction  of  glycoll- 
aldehyde  to  ethylcncglycol.  C.  Neviberg  and  E. 
Schwenk.  Biochem.  Zeits.,  1915,  71,  114—117. 
J.  Chem.  Soc,  1915,  108,  i.,  1045. 

The  glycol  was  obtained  in  a  yield  of  about  30  % 
of  the  theoretical  quantity  by  adding  the  aldehyde 
to  sugar-yeast  fermentation  mixtiu'e.  It  was 
isolated  and  identified  by  oxidation  to  glycoU- 
aldehyde,  which  was  obtained  in  the  form  of  its 
j)-nitrophenylosazone. 

Phytochemical  rediictions.  XI.  Conversion  of 
ethyl  disulphide  into  ethyl  mercaptan.  C.  Neuberg 
and  E.  Schwenk.  Biochem.  Zeits.,  1915,  71, 
118—121.    J.  Chem.  Soc,  1915,  108,  i.,  1046. 

This  reduction  takes  place  according  to  the  equa- 
tion C2H5.S.S.C2H5  -i-Ha  =2C2H5SH  when  thedisul- 
phide  is  added  to  a  sxigar-yeast  fermentation 
mixture.  The  mercaptan  was  isolated  in  the  form 
of  a  pure  lead  salt. 

Phytochemical  reductions.  XII.  Conversion  of 
citronellal  into  citronellol.  P.  Maver  and  C. 
Neuberg.  Biochem.  Zeits.,  1915.  71,  174—179. 
J.  Chem.  Soc,  1915,  108,  i.,  1046. 

The  above  reduction  takes  place  when  citronellal  is 
added  to  a  yeast-fermentation  mixture.  The 
citronellol  was  isolated,  and  identified  by  the 
preparation  of  the  silver  salt  of  the  phthalic 
ester,  m.pt.  123°  C,  after  recrystalUsation  from 
methyl  alcohol. 

Yeast  ;    Changes  in  the  alcohol  and  aldehyde  content 

of on  keeping  and  on  autolysis.    C.  Neuberg 

and  E.  Schwenk.  Biochem.  Zeits..  1915,  71, 
126—132.  J.  Chem.  Soc,  1915,  108,  i.,  1045. 
Perfectly  fresh  yeast  does  not  contain  acetalde- 
hyde,  V)ut  if  kept,  acetaldehyde  is  formed,  and  can 
be  separated  by  washing  the  yeast  with  tap-water 
and  centrituging.  If  living  yeast  is  kept  in  air- 
tight boxes  at  5° — 10°  C,  a  marked  increase  in 
both  the  acetaldehyde  and  etliyl  alcohol  content 
can  be  detected.  By  the  autolysis  of  I)oth  fresh 
and  dried  yeast  in  water  satiu'ated  with  carbon 
dioxide,  an  increase  of  both  acetaldehyde  and 
alcohol  could  be  detected.  There  was  no  quan- 
titative relationship  between  tlie  increased  acet- 
aldehyde or  alcohol  formed,  tlie  increase  in  the 
amount  of  the  former  being  always  considerably 
larger  than  that  of  the  latter. 

Co-enzyme  action  of  the  salts  of  a-keto- acids.  C. 
Neuberg  and  E.  Schwenk.  Biochem.  Zeits.. 
1915.  71,  135—113.  J.  Chem.  Soc,  1915,  108, 
i.,  1045—1046. 

It  was  found  that  a  mixture  of  salts  of  a-keto-acids 
in  presence  of  dipotassium  hydrogen  phosphate 
could  activate  yeasts  or  yeast  preparations  wliich 
had  been  freed  from  the  co-enzyme.  No  single 
salt  was  found  to  bring  about  this  result.  A 
mixture  of  potassium  or  calcium  salts  of  the 
following  acids  was  employed  :  pyruvic,  a-keto- 
butyric,  a-ketoisovaleric,  a-ketohexoic,  phenyl- 
glyoxalic,  phenylpjTuvic,  jj-hydroxyphenylpjTuvic, 
hydroxypyruvic.  oxalacetic,  and  a-ketoglutaric 
acids.  These  may  be  considered  as  derivatives 
of  amino-acids,  and  attention  is  directed  to  the 
possible  connection  between  the  protein  and  carbo- 
hydrate metaljolism  of  yeast.  The  amount  of 
activation  produced  is  less  than  that  produced 
by  a  natural  co-enzyme  prepared  (by  dialysis,  by 
heat,  etc.)  from  yeast. 


Succinic  acid  ;    Mechanism  of  the  natural  formation 

of .    0.  Neuberg  and  M.  Ringer.    Biochem. 

Zeits.,  1915.  71,  226—244.    J.  Chem.  Soc.  1915, 
108,  i.,  1046. 

By  the  action  of  fresh  yeast  or  yeasfc-juice,  o-keto- 
glutaric  acid  can  be  converted  into  succinic  acid, 
and  a  nearly  theoretical  yield  has  been  obtained. 
This  formation  is  in  marked  contrast  to  the  forma- 
tion of  succinic  acid  from  glutaric  acid,  which 
only  takes  place  in  the  presence  of  living  and 
fermenting  yeast.  Succinic  acid  ha^;  also  been 
obtained  by  the  putrefaction  of  a-ketoglutaric 
acid  in  yields  varying  between  14  and  19%.  In 
addition,  formic,  acetic,  and  propionic  acids  are 
formed. 

Urease    and    oxidase ;     Retention    of    activity     by 

after  exposure  to  the  temperature  of  liquid  air. 

J.  S.  Hepljurn  and  C.  B.  Bazzoni.     J.  Franklin 
Inst.,   1915,   180,  603—605. 

The  power  of  urease  to  hydrolyse  urea  is  but 
sUghtly  affected  when  the  enzyme  is  subjected  to 
the  temperature  of  liquid  air  ;  after  100  hours' 
exposui-e  to  tliis  temperature  the  activity  is 
diminished  by  only  3-7  °o.  The  loss  in  activity  is 
far  greater  (44-4%)  when  the  enzyme  is  kept  at 
ordinary  temperatvu-e  for  100  hours,  although 
protected  by  the  presence  of  a  bactericide  (0-2% 
of  tricresol).  Oxidase,  exposed  to  the  temperature 
of  liquid  air  for  3i  hours,  still  retains  its  power  of 
producing  a  cherry -red  coloration  with  a  mixture 
of  1  %  peptone  solution  and  dilute  p-cresol  solution. 
(See  also  this  J.,  1915,  628).— W.  P.  S. 

New  methods  used  in  loashing  and  distilling  liquids. 
Borrmann.     See  I. 

"  Soy  "  and  "  sake  "  oils.     Tsujimoto  and  Ueno. 
See  XII. 

Detection  and  determination  of  small  quantities  of 
phosphoric  acid,  especially  in  drinking  water. 
Medinger.     See  XI  Xb. 

Method  of  determining  proteolytic  enzymes.    Neppi. 
See  XXIII. 

Patents. 

Beer  [of  low  alcohol-content]  ;    Process  of  breicing 

.     E.  Hinterlach,  Munich,  Germany.     U.S. 

Pat.  1,152.415,  Sept.  7,  1915.  Date  of  appl.. 
Mar.  23,  1915. 

Fermented  beer  is  stored  at  a  low  temperature, 
then  mixed  with  unfermented  wort  to  reduce  its 
content  of  alcohol  to  any  desired  degree,  and  after- 
wards stored  at  about  0°  C,  filtered,  and  pasteur- 
ised. The  cold  storage  before  pasteurisation 
diminishes  the  deleterious  effects  of  the  latter  on 
the  beer. — J.  H.  L. 

Brewing   process.     B.    Hehle,     Kansas    Citv,    Mo. 

U.S.   Pat.    1,154,989.   Sept.   28,   1915.     Date  of 

appl.,  June  19,  1914. 
The  malt  is  ground  in  such  a  manner  that  the 
grains  are  split  longitudinally  from  end  to  end 
to  expose  the  mealy  contents  completely,  and 
the  production  of  flour  is  avoided  as  far  as  possible. 
The  mash  is  sparged  with  water  at  156° — 162-5'' 
F.  (69° — 72-5°  C).  It  is  stated  that  the  process 
avoids  the  formation  of  "  hard-ends,"  improves 
the  filtration  of  the  mash,  and  increases  the  yield 
of  extract  by  3—5  %.— J.  H.  L. 

Spirit  ;    Process    for    rectifying in    apparatus 

working  periodically.  C.  Schilling.  First  Addi- 
tion, dated  Julv  24,  1914.  to  Fr.  Pat.  459,947, 
July  3,  1913. 

See  Eng.  Pat.  16,474  of  1914  ;  this  J.,  1915,  1160. 
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Bxitler  ;  Bapid  seixtriition  of  pure  fat  from  the  non- 
fatty     constituents     of .     S.     Korpaczy.     Z. 


Ur 


Jnters.  tNalir.   ftenussm.,    191.5.   30,  24.     Bull. 
Agrio.  Intell..   191,').   6,   1390—1391. 

By  mixing  an  excess  of  liiirat  gypsum  with  l>utter, 
tlie  water  of  the  latter  is  a))sorl)e(l.  and  if  the 
mixture  be  heated,  the  butter-fat  will  melt  and 
«an  be  readily  removed.  40  grms.  of  butter  and 
10  grms.  of  pure,  finely  powdered  i)laster  of  Paris 
are  well  mixed  in  .a  flat  porcelain  disli;  after  10 
minutes,  the  mass  is  heated,  and  when  the  I'at  has 
melted,  it  is  passed  through  a  dry  filter. — E.  H.  T. 

Yoghurt  borilhis.  F.  Diichacek.  Biochem.  Zeits.. 
1915.  70,  209—293.  .T.  Chem.  Soe.,  191."),  108, 
i.,  1042. 

According  to  Effront,  the  milk-souring  Ijacillus 
exerts  a  strong  proteoclastie  action  on  caseinogen, 
&  reaction  which  was  found  by  other  investigators 
to  be  wanting.  A  comparison  was  therefore  made 
of  the  action  of  strains  of  bacilli  obtained  from 
Effront  (froni  a  commercial  medicinal  souri^e)  and 
from  Metschnikov,  which  was  recognised  as  a  true 
strain  of  B.  bulijaririis.  The  investigations  re- 
vealed many  marked  ditterences.  The  latter  strain 
is  much  more  sensitive,  is  readily  killed  by  acids, 
&Tid  will  only  develop  in  certain  lulture  media, 
•which  nuist  contain  sugars.  The  bacillus  obtained 
from  EtTi-ont  was  much  less  sensitive,  and,  in 
•contrast  to  the  true  B.  buhjaricus.  readily  digested 
proteins.  Other  marked  ditTerenoes  were  found, 
And  reasons  are  given  for  supposing  that  Effront's 
IjaciUus  was  not  a  mere  biological  modification  of 
the  true  Yoghurt  bacillus.  Attention  is  directed 
to  the  difliculty  of  completely  sterUising  milk,  to 
the  ease  with  which  tue  true  B.  buhjaricus  Is 
■de.sti-oyed.  and  to  the  great  possibilities  of  this 
taking  place  in  connnercial  preparations,  and  the 
predominance  in  these  of  other  strains  of  bacteria 
ivhich  remain  owing  to  incomplete  sterilisation. 

Proteins  and  other  nilrofienous  compounds;  Action 

of  certain  lactic  acid  bacteria  on .     A.  Stutzer. 

Biochem.  Zeits..  1915,  70,  299—305.     J.  Chem. 
Soc,  1915.  108,  i..  1041. 

ExPEiUJrEXTS  were  made  with  B.  Delbrilckii 
(warm  lactic  acid  bacillus)  and  li.  cucumeris  fer- 
■mentati  (cold  lactic  acid  bacillus),  which  are  used 
in  the  preparation  of  ensilage,  to  ascertain  their 
action  on  proteins  and  other  nitrogenous  sub- 
stances. It  was  found  that  both  kmds  rapidly 
produced  acid,  but  did  not  break  down  proteins 
into  amino-acids.  When  allowed  to  grow  on 
media  containing  other  nitrogenous  substances, 
the  B.  cucumeris  fermentati  converted  only  1-8% 
of  ammonium  acetate,  17-4%  of  asparagine.  and 
6-5%  of  urea  into  proteins  under  the  conditions 
of  experiment  employed.  There  is  no  evidence, 
therefore,  that  the  proteins  of  fodder  can  be 
increased  by  the  addition  of  simpler  nitrogenous 
■compounds  to  the  materials  employed  for  ensilage. 

Butter  and  margarine  ;  Rajnd  method  for  the  deter- 
mination of  fat  and  water  in .     A.  A.  Besson. 

Chem.-Zeit.,  1915.  39,  770 — 772. 

Water.  5  grms.  of  the  sample  is  weighed  into  a 
flat-bottomed  aluminium  basin.  0  cm.  diam.,  and 
1-5  cm.  liigh  ;  this  basin  is  placed  in  another 
similar  basin.  S  cm.  diam..  and  2-5  cm.  high.  The 
smaller  basin  carries  a  wire  frame  which  supports 
an  inverted  aluminium  funnel  of  such  diameter 
that  its  edge  is  below  the  top  edge  of  the  larger 
basin.  The  whole  apparatus  is  then  weighed, 
placed  in  an  oven  at  160^  C.  for  20  minutes,  and 
again  weighed.  If  desired,  the  apparatus  may  be 
heated  over  a  flame  to  evaporate  the  water  more 
rapidly.  The  loss  in  weight  gives  the  quantity  of 
iwater    present.     Fat    is    determined    by    heating 


5  grms.  of  the  sample  for  1  minute  with  40  c.c.  of 
hydroclxloric  acid  (2  :  1),  transferring  the  mixture 
to  an  ajjparatus  called  a  sapometer,  and  dissolving 
the  fatty  portion  in  about  100  c.c.  of  ether,  a 
portion  of  the  latter  being  used  to  rinse  out  the 
vessel  in  which  the  mixture  has  been  heated. 
Water  is  then  added  so  as  to  bring  the  ethereal 
layer  into  the  graduated  portion  of  the  apparatus, 
the  mixture  is  .shaken,  allowed  to  separate,  an 
aliquot  ])ortion  of  the  ethereal  layer  is  drawn  otl, 
evaporat<>d  in  a  weighed  flask,  and  the  residue  of 
fat  is  dried  and  weighed. — W.  P.  S. 


Proteins  of  icheat  ftour  ;  Nature  of  the  - 


■  extracted 


by  various  solvents.     C.  11.  Bailev  and  M.  J.  Blish. 
J.  Biol.  Chem.,  1015,  23,  345—357. 

The  four  wheat  proteins,  albumin,  globulin, 
gliadin,  and  glutenin.  yield  on  hydrolysis  products 
containing  6-8%,  7-7%,  25-5%,  and  18-9%. 
respectively,  of  the  total  nitrogen  in  the  form  of 
animoniiun  compounds,  and  these  values  were 
utUised  for  calculating  the  relative  proportions 
of  the  different  proteins  extracted  l)y  various 
solvents,  the  proportion  of  total  nitrogen  present 
as  ammonium  compounds  in  the  extracts  being 
determined  after  hydrolysis.  The  extract  of  a 
patent  flour  with  1  %  sodium  cliloride  solution 
contained  more  than  half  of  the  total  protein 
extracted  as  gliadin.  whilst  with  10",^  sodium 
chloride  solution  and  with  5°(,  potassium  sulphate 
solution  only  15  °o  of  the  total  protein  extracted 
consisted  of  gliadin.  50°,,  alcohol  at  room  tem- 
perature extracts  more  protein  in  20  hours  than 
30%  or  70  "o  alcohol,  but  extraction  is  not  com- 
plete unless  a  temperature  of  83° — 84°  C.  is  used, 
when  3  hours  suffices.  In  each  case  gliadin  forms 
93  °n  of  the  total  protein  extracted.  The  amount 
of  non-gliadin  proteins  extracted  by  50%  alcohol 
is  independent  of  the  percentage  of  these  con- 
stituents in  the  flour.  Non-gliadin  proteins  cannot 
be  separated  quantitatively  from  gliadin  l^y  coagu- 
lation in  boiling  water,  as  much  gliadin  remains 
uncoagulated. — T.  C. 

Gossypol,  the  toxic  substance  in  cottonseed  meal. 
W.  A.  Withers  and  F.  E.  Carruth.  J.  Agric. 
Res.,  1915,  5,  261—288. 

The  phenolic  substance,  gossypol,  first  isolated 
from  cotton  seed  "  foots  "  by  Marchlewski  (this 
J.,  1900,  912),  may  be  extracted  from  cottonseed 
kernels  by  ether  after  removal  of  the  bulk  of  the 
oil  by  means  of  petroleum  spirit.  The  crude 
product  may  be  purified  by  precipitation  with 
petroleum  spirit  from  an  ethereal  solution,  and 
forms  a  crystalline  acetate  wlien  precipitated  with 
acetic  acid  (yield,  08  to  1  %  of  the  original  kernels). 
It  is  very  toxic  to  animals  either  when  given  in 
one  large  dose  or  in  small  daily  doses ;  tlie  smallest 
fatal  dose  for  rabbits  was  0-24  grm.  of  crystalUne 
acetate  per  kilo,  of  body  weight.  It  forms  a 
non-toxii^  oxidation  product,  and  to  this  fact 
is  attributed  the  destruction  of  the  toxicity  of 
cottonseed  meal  by  boiling  with  alcoholic  caustic 
soda.  Cottonseed  kernels  are  rendered  le.ss  toxic 
]>x  partial  extraction  and  non-toxic  by  complete 
extraction  of  gossypol.  by  means  of  ether  or  ether 
and  alcohol.  Treatment  of  cottonseed  meal 
with  iron  salts  reduces  the  toxicity,  possibly  by 
oxidation  of  the  gossypol  or  by  the  formation  of 
a  sparingly  soluble  compound  (lake).  The  main 
difficulty  in  treating  the  meal  in  bulk  Is  that  the 
seed  tissue  surrounding  the  cells  interferes  with 
the  action  of  solvents  or  chemical  agents. ^C.  A.  M. 

Feeding  stuffs ;    Influence  of  the  u-ar  on  supplies 

and  use  of .   E.T.Hainan.   J.  Board  Agric, 

1915,  22,  737—741. 
Vlthovgh  the  supplies  of  linseed  cake  and  cotton- 
seed cake  are  likely  to  remain  inadequate,  there 
will  be  a  good  supply  of  palm-kernel  cake  and 
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coconut  cake,  and  to  a  less  extent,  of  groundnut 
cake.  Feeding  experiments  vdth  pabn-kernel 
cake  have  shown  that  this  feeding  stuff  has 
approximately  the  same  food  value,  for  bullocks 
and  milking  cows,  as  linseed  cake  and  cottonseed 
cake  (see  this  J.,  1915,  1108)  ;  at  its  present  price, 
£7  10s.  per  ton,  it  is  an  economical  feeding  stuff. 
Compared  with  linseed  cake  at  £9  to  £10  10s.  per 
ton,  coconut  cake  is  worth  about  £6  15s.  to  £7 
per  ton  as  a  feeding  stuff  for  dairy  cows  and 
bullocks  ;  it  keeps  well  if  stored  in  a  dry  place, 
but  rancidity  rapidly  sets  in  if  the  cake  becomes 
moist.  Groundnut  cake  has  been  repoi-ted  upon 
favourably  by  various  experimenters  ;  its  high 
protein  content  renders  it  liable  to  bacterial 
decomposition,  ^^'ith  the  s\ibsequent  development 
of  toxic  substances,  and,  eonsecjuently,  the  cake 
should  be  fed  with  caution,  any  samples  exhibiting 
the  slightest  signs  of  rancidity  or  bitterness  being 
rejected.  Dried  yeast  is  suitable  for  pig  feeding, 
but  cows  dislike  it  owing  to  its  bitterness. — W.  P.  S. 

Sugar  heet  crmcns  and  leaves  ;  Feeding  and  manurial 
valuef!  of .  J.  Board  Agric, 1915,22,750— 760. 

The  crowns  and  leaves  contain  19-5%  of  dry 
solids,  2-37%  of  protein,  8-24%  of  sugar  and  other 
carbohydrates,  305%  of  crude  fibre,  and  5-41% 
of  ash ;  100  lb.  of  the  crowns  and  leaves  has 
approximately  the  same  feeding  value  as  2  lb.  of 
cottonseed  meal.  The  material  forms  an  excellent 
fodder  for  cows,  but  excessive  feeding  tends  to 
produce  diarrhoea,  sjTnptoms  of  poisoning,  and 
bone  weakness.  The  leaves  must  be  kept  dry 
and  clean,  and  supplementary  fodder  provided. 
The  crowns,  a,s  separate  from  the  leaves,  appear 
to  be  a  good  food  for  sheep,  horses,  and  pigs. 
Silage  may  be  prepared  from  the  crowns  and 
leaves,  and  a  fodder  having  a  value  equal  to  that 
of  good  meadow  hay  is  obtained  by  drying  the 
crowns  and  leave's  artificially.  The  crowns  and 
leaves  from  1  acre  of  land"  contain  92 — 119  1b. 
of  nitrogen,  28 — 41  lb.  of  phosphoric  acid,  and 
125 — 152  lb.  of  potash,  and  the  ploughing  under 
of  the  crowns  and  leaves  is  attended  with  good 
results  for  the  following  crops  (oats  and  potatoes). 

— W.  P.  S. 

Pepsins  of  different  strengths  ;    The  total  nitrogen 

and    a-amino-nitrogen    content    of .       T.    B. 

Aldrich.    J.  Biol.  Chem.,  1915,  23,  339—343. 

Determination  of  the  total  nitrogen  and  also  of 
the  a-amino  nitrogen  by  Van  Slvke's  method 
(this  J.,  1911,  771,  1135  ;  "1915,  1110)  of  a  number 
of  samples  of  pepsin  of  varying  proteolytic  activity, 
showed  that  whilst  the  total  nitrogen  was  almost 
constant  (14-09°(,  to  14-94%)  and  bore  no  rel.-vtion 
to  the  activity,  the  o-aminii-nitrogen  decreased 
from  3()5°o  to  2-0G%  with  increasing  streigth  of 
the  pepsin  from  1  :  COOO  to  1  :  15,000  (prote'olytic 
activity),  indicating  that  the  purification  employed 
gradually  removed  the  simpler  amino  substances. 

— T.  C. 

Analysis  of  denatured  sugar.     Von   Wissell.     See 
XVII. 

Patents. 

Fish;  Preserving  fresh .   G.  A.  Smith,  London. 

Eng.  Pat.  23,194,  Nov.  27,  1914. 

The  fish  are  placed  in  a  box,  two  opposite  sides 
of  which  consist  of  louvres,  which  is  then  placed 
in  a  case  with  a  water-tight  lid.  These  cases 
can  be  used  singly  or  in  series.  Cold  brine  is 
passed  through  the  cases,  and  then  led  to  a  filter 
composed  of  a  series  of  porous  shelves  under  which 
are  two  chambers,  fUled  with  broken  carbon  and 
connected  to  a  source  of  electric  ciirrent.  In 
passing  through  the  filter,  the  brine  is  deprived 
of  its  slime  and  gases  by  the  porous  shelves  and 


is  electrolysed  in  the  lower  chambers.  It  is  then 
passed  to  a  storage  tank  and  used  again. — J.  H.  J. 

Coffee  extract  ;  Process  and  apparatus  for  the  nutnu- 

facture    of .     L.    Etaix    and    G.    A.    Gain, 

Paris.  Eng.  Pat.  2722,  Feb.  19,  1915.  Under 
Int.  Conv.,  Feb.  27,  1914. 

Ground  roasted  coffee  is  heated  to  200' — 300°  C. 
in  a  closed  chamber,  and  a  current  of  cold  air  or 
carbon  dioxide,  nitrogen,  etc.,  is  passed  through 
the  powder  while  the  latter  is  agitated.  The  air. 
containing  the  volatile  aromatic  constituents  of 
the  coffee,  is  led  into  chambers  connected  in 
series  and  containing  dry  powdered  coffee  extract 
prepp.red  from  coffee  from  which  the  aromatic 
constituents  have  been  removed  as  described. 
This  dry  extract  absorbs  the  aromatic  con- 
stituents.—W.  P.  S. 

Coffee  ;    Process    of  making   soluble .     G.    H. 

Benjamin,  New  York.  U.S.  Pat.  1,158.431, 
Nov.  2,  1915.  Date  of  appl..  Sept.  23,  1914. 
Coffee  beans  are  subjected  to  the  action  of  warm 
water  for  a  length  of  time  sufficient  to  effect  partial 
germination  and  production  of  maltose,  then 
heated  to  150°— 160°  F.  (66°— 71°C.),  dried  in  a 
current  of  air,  roasted,  ground,  and  the  powder 
percolated  ^^ath  water  ;  the  extract  oljtained  is 
concentrated,  and  dried  in  a  current  of  air. 

— W.  P.  S. 

Coffee ;  Cereal in  tablet  form,  atid  process  of 

manufacturing  the  same.  J.  L.  Kellogg,  Battle 
Creek,  Mich.  U.S.  Pat.  1,159,949,  Nov.  9,  1915. 
Date  of  appl..  May  4,  1912. 

The  browned  and  prepared  cereal  coffee  is  boiled 
with  water,  the  solid  residue  is  drained  and 
pressed,  and  the  extract  is  evaporated  to  a  syrup, 
mixed  with  so  much  sugar  that  it  crystallises  on 
cooling,  cooled,  powdered,  dried  by  a  current  of 
cold  air  if  necessary,  again  powdered,  and  then 
)>olted  and  compressed  into  tablets. — J.  H.  L. 

Bread  ;  Manufacture  of .     H.  A.  Kohman,  C. 

Hoffman,  and  A.  E.  Blake,  Pittsburgh,  Pa., 
Assignors  to  Ward  Baking  Co.,  New  York. 
U.S.  Pats.  (A)  1,158,933  and  (b)  1,158,934,  Nov. 
2,  1915.  Dates  of  appl.,  Mar.  26,  1913,  and 
Dec.  10,  1914. 

The  amount  of  yeast  required  may  be  diminished 
by  incoi'porating  with  the  doxigh  (A)  ammonium 
ciiloride  and  calcium  sulphate  or  (b)  calcium 
sulphate.— W.  P.  S. 

Food  prodt/icts ;  Process  and  apparatus  for  drying 

.     W.    D.    Edwards    and    T.    E.    Koehler. 

Ft.  Pat.  475,905,  Aug.  3,  1914. 

See  Eng.  Pat.  15,662  of  1914  ;  this  J.,  1915,  813. 
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Nitrates     [hi     rcaler]  ;     Modification    of    Pelouze's 

method  for  determining .     E.  A.   Letts  and 

F.  W.  Rea.   Proc.  Roy.  Soc.  Edin.,  1915,  35, 168 — 
169.     J.  Chem.  Soc,  1915,  108,  u.,  793. 

The  method  described  consists  in  heating  a  weighed 
quantity  of  the  specimen  containing  the  nitrate 
«ith  a  measured  volume  of  standard  ferrous 
sulphate  containing  a  little  free  sulphuric  acid, 
and  estimating  the  amount  of  unchanged  ferrous 
sulphate  by  means  of  standard  potassiiun  per- 
manganate. 10  c.c.  of  N /\  ferrous  sulphate  and 
5  c.c.  of  concentrated  sulphuric  acid  are  placed 
in  a  200  c.c.  flask,  which  is  cooled,  fitted  ^\-ith  an 
inverted  condenser,  and  the  au'  expelled  by  a 
current  of  pure  carbon  dioxide  ;    the  condenser  is 
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then  removed  for  a  moment ,  tlio  sample  adilcil, 
the  condeiuicr  replaceii,  ami  the  flask  heated  for 
ahout  fifteen  to  thirty  minvite,s.  The  contents  of 
the  flask  are  then  cooled  and  titrated  with  standard 
pennanjianate  solution.  The  figures  given  in  the 
paper  show  that  the  method  is  both  trustworthy 
and  accurate.  It  is  specially  recommended  for  the 
estimation  of  nitrates  in  water  analysis. 

Plio»phorir  arid;     Dcleclion   and  detenninatwtt    of 

atnnll    qtiantities    of ,  i'»peci(iU!/    in    drinking 

water.     1'.     Jledinger.     Chem.-Zeit.,     1015,     39, 
781—782. 

A  SOTA'TIOX  of  ammonium  molybdate  of  40% 
strength  is  treated  with  a  solution  of  strjThnine 
nitrate  of  1  "„  strength  imtil  tlie  cloudiness  at  first 
formed  no  longer  tlissolves  on  shaking,  and  the 
mixture  is  then  poured  into  an  equal  volume  of 
concentrated  nitric  acid,  allowed  to  stand  over 
night,  and  made  up  to  a  half  litre.  To  20  drops 
of  the  reagent  is  added  10  c.c.  of  the  water  to  be 
tested,  and  the  mixture  shaken  once  ;  an  imme- 
diate pronounced  cloudiness,  aggregating  to  a 
precipitate  in  20  seconds,  indicates  10  mgrms. 
P,Oj  per  litre  ;  a  similar  cloudiness  but  with  pre- 
cipitation in  2  min.  indicates  5  mgrms.  ;  an 
immediate  slight  cloudiness,  quickly  increasing, 
indicates  1  mgrm.  ;  a  slight  clondiness  after  3 — -5 
sec.  indicates  0-5  mgrm.  PjOj.  and  so  on  for  other 
amounts  ;  01  mgrm.  per  litre  is  about  the  Umit 
of  sensitiveness.  For  hard  and  impure  waters,  the 
time  for  formation  of  the  precipitate  shoidd  be 
restricted  to  30  sec,  corresponding  to  a  limit  of 
0-25  mgrm.  PjOj  per  litre.  Tlie  reagent  is  most 
delicate  when  fresh,  but  the  delicacy  can  be 
restored  by  addition  of  a  few  more  drops  of  the 
strychnine  solution.  The  method  is  specially 
usefifl  for  detecting  sewage  in  drinking  water.  It 
may  be  used  also  for  detecting  mineral  phosphates 
in  wine. — J.  H.  J. 

Sterilisation  of  icater  by  carbon  dioxide  under 
pressure.  H.  CoUn.  Comptes  rend.,  1915,  161, 
t>52 — G55. 

Watek  inoculated  with  various  kinds  of  bacteria 
was  subjected  to  carbon  dioxide  under  pressure  in 
a  vessel  of  silvered  copper.  The  vessel  was  shaken 
to  facilitate  solution  of  the  gas,  and  samples  of  the 
liquid  were  withdrawn  from  time  to  time  and 
tested.  The  following  organisms  were  destroyed 
within  the  times  and  under  the  pressures  stated  : — 
B.  t!/phom(.s.  20  hours  at  15  kilos,  (per  sq.  cm.), 
9  hours  at  20  kilos.,  and  '.i  hours  at  25  kilos. 
B.  dysenteric,  15  hours  at  15  kilos.,  and  6  hours 
at  20  kilos.  B.  cholera".  10  hours  at  10  atm.  B. 
pyocyaneus,  48  hours  at  18  kilos.  B.  diphtericB, 
almost  instantaneously  under  25  kilos.,  and  within 
3,  9.  and  24  hours  at  20,  15,  and  10  kilos,  respec- 
tively. B.  coli  communis  and  B.  siibtilis  were  not 
destroyed  within  4 — 5  days  under  25  kilos,  pressure, 
but  the  former  was  serioiusly  weakened.  .Stagnant 
water  from  the  Seine  still  contained  putrefactive 
organisms  after  fairly  prolonged  treatment  under 
20  kilos,  pressure  of  carbon  dioxide,  but  only 
B.  subtilis  survived  several  hours  under  25  kUos. 

—J.  H.  L. 


Sewage  ;     Fat    recovery    from  - 


Paulmann. 


Preuss.     Verb,     beamt.     Nahrungsmittelchem., 
Oct.   3,    1915.      Chem.-Zeit.,    1915,    39,   792. 

The  methods  employed  for  fat  recovery  fall  into 
two  groups.  The  first  comprises  simple  mechanical 
methods,  such  as  that  of  Kremer  and  .Schilling 
(see  Eng.  Pats.  14,603  of  1901  and  14,401  of 
1903  ;  this  J..  1902,  917  ;  1903,  1095),  which 
recover  a  portion  only  of  the  fat  present  in  the 
surface  scum  ;  the  recovered  fat  is  used  for  soap 
making.  Sometimes  the  whole  crude  scum  is 
pressed  and  used  as  an  addition  to  cattle  foods. 
The  second  group  comprises  mechanical  methods 


used  in  combination  with  chemical  methods. 
Extraction  of  the  wet  sludge  with  benzene  leads- 
to  heavy  losses  of  benzene.  Pegener  sought  to 
avoid  this  by  first  separating  some  of  the  water 
meilianirally,  then  by  the  application  of  lieat 
reducing  the  water  remaining  to  40%,  and  then 
extracting  with  a  solvent  in  the  cold.  But  the 
sludge  residue  is  wet  and  expensive  to  transport,, 
the  amount  of  heat  required  is  excessive,  and 
there  is  a  large  volume  of  solvent  to  evaporate  by 
steam.     (See  also  this  J.,  1015,  079.)— J.  H.  J. 

Slaunhter-house  refuse ;    Destruction  of  pathogenic 

bacteria  in by  sulphnrir  acid.    H.  Foth  and 

B.  Schubert.  Dentsch.  Ticrarztl.  Wochens., 
1015,23,287-289.  BuU.Agric.lntell., 1915, 6,1292. 
To  test  the  sterilising  action  of  crude  sulphuric 
acid  tipon  the  effluent  from  slaughter-houses, 
guinea  pigs  and  mice  were  inocul.ated  with  two- 
speii.s  of  anthrax  which  possess  very  resistant 
spores.  ^V^len  the  animals  were  killed  and  their 
bodies  treated  with  a'  mixture  of  3  parts  of  acid 
and  1000  parts  of  water  for  24  hours,  bacteriological 
tests  showed  that  the  pathogenic  organisms  had 
been  completely  ilestroyed.-^E.  H.  T. 

Annual  Report  of  the  Chief  Inspector  of  Factories  and 
Workshops.     See  I. 

Patents. 

Water  purification.  F.  R.  and  W.  n.  Webb, 
Randalstown,  Ireland.  Eng.  Pat.  22,048, 
Nov.  5,  1914. 

Bleaching  powder  or  other  hypochlorite  is  added 
to  the  water,  and  afterwards  an  acid  or  an  acid 
salt,  e.y.,  aluminiiim  sulphate,  whereby  bicar- 
bonates  present  in  the  water  are  decomposed  and 
the  nascent  carbon  dioxide  acts  on  the  hypochlorite 
to  liberate  chlorine.  The  water  is  allowed  to 
settle  in  a  tank  and  is  then  run  oft"  through  per- 
forated trays  to  remove  residual  carbon  dioxide. 
If  necessary  a  bicarbonate  may  be  added  to  the 
w.ater. — J.  H.  J. 

Water  purifier.  JI.  B.  Cresswell,  Des  Moines, 
Iowa.  U.S.  Pat.  1.158,450,  Nov.  2,  1915.  Dato 
of  appl.,  Apr.  4,  1914. 

A  TANK  is  divided  into  a  number  of  boiling  com- 
partments each  containinc  steam  coils  at  one  end, 
and  connected  at  the  opposite  end  with  a  still 
chamber.  Scum  chambers  with  skimming 
apparatus  are  provided  for  each  compartment. 
Each  boiling  compartment  is  connected  with  the 
still  chamber  and  the  scum  chamber,  and  all  the 
boiling  compartments  can  be  connected  together. 

Sevdije  :    Method  oi  and  means  for  treating . 

\V.  M.  Beckett,  JIanchester.    Eng.  Pat.  21,985, 

Nov.  4,  1914. 
The  sewage  enters  an  enclosed  tank  with  a  floor 
pervious  to  air.  Compressed  air  rising  through 
the  floor  agitates  the  sewage  and  sludge,  and  the 
gases  given  off  are  passed  with  the  air  to  a  des- 
tructor or  other  combustion  furnace.  The  purified 
lii|uid  is  discharged  from  the  tank  by  a  floating 
arm,  down  to  a  certain  level,  below  which  the 
sludge  is  allowed  to  collect,  a  portion  being  run 
out  from  time  to  time. — J.  H.  J. 

Sewage  ;    Tank  for  the  purification  of .    G.  W. 

and  J.  F.  Naylor,  Denby  Dale,  Yorks.     Eng. 

Pat.  23,146,  Nov.  27,  1914. 
Thr  taidi  has  a  level  floor  and  is  divided  into  .several 
compartments  by  batfle-plates  reaching  from 
the  top  nearly  to  the  bottom,  and  which  may  be 
inclined  in  the  direction  of  the  flow  of  sewage. 
Porous  tiles  are  fitted  in  the  floor  behind  each  baffle- 
plate  and  air  is  forced  through  the  tiles.     .Air  may 


1270      Cl.  XX.— ORGANIC   PRODUCTS;  MEDICmAL  SUBSTANCES;   ESSENTIAL  OILS.     [Dec.  31,  1915. 


also  be  blown  over  the  surface  of  the  sewage  by 
pipes  attached  to  the  top  of  the  baffle-plates.  The 
circulation  of  the  sewage  is  assisted  by  the  upward 
current  of  air,  and  the  sludge  is  kept  in  suspension. 
The  exit  pipe  of  the  tank  is  provided  with  a  float 
discharge,  arranged  to  empty  three-fourths  of 
the  contents,  leaving  the  remainder  to  "  activate  " 
the  succeeding  supply  of  sewage.  The  baffle- 
plates  may  also  be  arranged  to  reach  the  bottom 
of  the  tank,  and  pipes  provided  passing  through 
each  plate.  The  tank  may  be  divided  longitudin- 
ally into  two  sections  to  economise  space — J.  II.  J. 


Water ;       Process 
coagulants  to  ■ 


and      apparatus     for 
A.  P.  Strohmenger. 


adding 
Ft.  Pat. 


4*6,590,  Sept.  29,  1914. 
See  Eng.  Pat.  22,050  of  1913  ;   this  J.,  1914,  37 


■Gas  from   sewage  ; 
carbonizing,  Ltd. 


Manufacture   of  - 


Wet- 


Fr.  Pat.  475,287,  Julyl7,1914. 
:See  Eng.  Pat.  16,800  of  1913  ;    this  J.,  1914,  938. 

.Sewage  and  other   liquids  ;    Process  for  purifying 

.     L.  Linden,  Brussels,  Assignor  to  W.  J. 

Stewart,  Belfast.  U.S.  Pat.  1.160.918.  Nov.  16, 
1915.  Date  of  appl.,  June  29,  1914.  Renewed 
May  27,  1915. 

."SJ3E  Eng.  Pat.  1266  of  1914  ; 


this  J..  1914,  938. 
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Arecolidine.     H.    Emde.     Apoth.-Zeit.,    1915.    30, 
240—241.    J.  Chem.  Soc,  1915,  108,  i.,  981-982. 

The  mother  liquors  obtained  in  the  technical 
preparation  of  arecoline  h>drobi'omide  contain 
minute  quantities  of  an  isomeric  alkaloid  which  is 
precipitated  by  even  weak  bases.  Tliis  is  design- 
ated arecolidine,  and  is  probably  3.4-dimethoxy- 
l-methyl-1.2-dihydropyTidine,  CsHijOoN.  It  crys- 
tallises in  transparent  needles,  m.pt.  after  sub- 
limation 110°  C,  has  an  odour  of  acacia,  and  is 
very  hygroscopic.  The  auricliloride  forms  vellow 
leaflets,  m.pt.  219° — 220°  C.  (decomp.),  the  platini- 
chloride,  stout,  dark  orange  needles,  which  de- 
compose at  222°— ^223°  C.  The  base  remains  un- 
changed under  the  conditions  in  which  arecoline 
is  hydrolysed  to  arecaidine,  and  therefore  the 
-oxygen  atoms  are  not  present  as  a  carboxyl  group. 

Valerian  ;  Proposed  substitutes  for  preparations  of 

.     Thomson.     Pharmazev.  J.,  1915,  28,  273. 

J.  Pharm.  Chim.,  1915,  12,  358—363. 

The  following  synthetic  esters  of  borneol  have 
been  introduced  as  substitutes  for  the  somewhat 
varying  mixtures  which  constitute  the  active 
principles  of  valerian  root  :  Bornyval  or  bornyl 
isovalerate  Ls  a  colourless,  almost  tasteless  liquid 
of  aromatic  odour,  b.pt.  254° — 256°  C,  sp.gr.  0-955, 
[a]D  = — 30-78°.  The  saponification  value  of  the 
commercial  product  is  211-41.  It  has  a  sedative 
and  tonic  action,  but  is  rapidly  hydrolysed  in  the 
acid  medium  of  the  stomach,  and  therefore 
neobornyral,  bornyl  isovaleryl  glycoUate,  which  is 
stable  in  acid  solution,  has  been  introduced.  It  is 
prepared  liy  the  action  of  sodium  isovalerate  on 
bornyl  monochloracetate,  and  forms  a  coloui-less, 
tasteless  liquid,  b.pt.  284° — 286°  C.  Valissane  is 
bornyl  a-liromoLsovalerate,  and  is  prepared  by  the 
action  of  a-bromoLsovaleric  anhydride  on  borneol. 
It  is  a  tasteless  Uquid  of  aromatic  odour,  having 
[«]d= — 25-31°,  and  a  saponification  value  of 
315-5.  Treatment  with  alcohoHc  potassium  hydr- 
oxide eliminates  aU  the  bromine.  Adamone,  or 
bornyl  dibromocinnamate,  is  prepared  as  a  white, 
niicrocrystalline  powder,  m.pt.  72°  C.,  by  brominat- 


ing  in  the  cold  the  product  obtained  by  the  action 
of  an  alcoholic  solution  of  borneol  on  cinnamic 
acid  in  presence  of  sulphuric  acid. — G.  F.  M. 

Brazilian  jalap.    E.  M.  Holmes.    Pharm.  J.,  1915, 
95,  671. 

Brazilian  jalap,  the  root  of  Piptostegia.  Pisonis, 
JIart.,  has  for  some  time  past  been  imported  into 
Germany  as  a  cheap  source  of  jalapin.  It  occurs 
as  transverse  circular  sections,  averaging  1^  to  2 
inches  in  diam.  and  about  \  inch  in  thickness, 
marked  vdth.  several  concentric  rings,  and  except 
for  its  pale  grejTsh  brown  tint  and  numerous  dots 
of  translucent  pale  resin  on  the  surface,  much 
resembles  white  bryony  root.  The  root,  which 
yields  8-9%  of  ash,  contains  over  20%  of  resin 
answering  to  all  B.P.  and  U.S.P.  tests  for  the  resin 
of  true  or  Vera  Cruz  jalap,  but  only  0-85%  of  the 
resin  is  soluble  in  ether. — T.  C. 


Ka  rasu-zansho  [  ^an  thoxyluin 

Volatile  oils  from  leaves  of 


ailanthoides] ; 

Y.  Shinosaki. 

J.Chem.  Ind.'Tokyo,  Japan,  1915, 18, 1077—1081. 

Volatile  oils  from  the  leaves  of  Karasu-zansho, 
which  Ls  indigenous  to  the  southern  parts  of 
Japan,  were  of  a  light  greenish -yellow  to  orange 
colour  and  had  a  characteristic  odoui'.  They  had 
the  following  characters  : — • 


Mature  leaf 
oiL 

Semi-mature 
leaf  oil. 

Young  leaf 
oil. 

Sp.gr.  at  15°  C 

Congealing  point 

0-8437 
4-3°  C. 
1-4474 
—  6-35° 

0-94 

2-81 

20-53 

0-8385 
-h2-5°C. 

1-4408 
—  5-75° 

4-21 

14-96 

0-8390 
0°C. 
1-4440 

an 

—6-63 

.icid  value     

Saponif.  value   

Saponif.     value    after 
acetylation     

0-4 
1-83 

1-68 

The  principal  constituents  were  methyl-?i-nonyl- 
ketone,  terpenes,  and  phenols  (about  1-5%  in  the 
mature  leaf  oU). — C.  A.  JI. 

Formosan   Yamakosho  ;   Volatile  oil  from  leaves  of 

.     Y.    Shinosaki.     J.    Chem.    Ind.    Tokvo, 

Japan,  1915,   18,  1081—1083. 

The  leaves  of  Formosan  Yamakosho  (botanical 
name  unknown)  yielded  1-2%  of  a  light  yeUowish- 
brown  oil  with  an  odour  of  camphor.  It  had  the 
following  characters  : — Sp.gr.  at  15°  C,  0-9049  ;  " 
n'^°  =1-4635,  ao= — 18-8;  saponif.  value  after 
acetylation.  48-66  ;  insol.  in  70  %  alcohol.  90%  of 
the  oil  distiUed  between  160°  and  190°  C,  and  6% 
between  J  90°  and  205°  C.  It  consisted  of  about 
33%  of  hydrocarbons  and  about  49%  of  cineol 
(as    determined    by   the   resorcinol   method). 

— C.  A.  M. 

Chrysanthemum  cinerariaefolium,   Trev.  ;  Essential 

oil    of .     P.    Siedler.     Ber.    Deut.    Pharm. 

Ges.,   1915,   25,  287—302. 

Information  is  given  relating  to  the  culture, 
morphology,  and  microscopic  characters  of  the 
flowers,  which  are  used  as  insect-powder.  The 
flowers  yielded  0-067%  of  volatile  oil  of  pasty 
consistency  and  strong  aromatic  odoiu'.  The  oil 
contained  acids,  phenols,  aldehydes,  and  possibly 
terpenes,  but  the  quantities  obtained  were  too 
small  for  identification. — R.  G.  P. 

Tasmanol.   a  phenol  occurring  in  some  eucalyptus\ 
oils.     R.  Robinson  and  H.  G.  Smith.     J.  Royal  I 
Soc.    N.S.W..    1915,    48,   518.       Perfumery   and  , 
Essent.  Oil  Rec,  1915,  6,  347. 
The  oils  of  certain  Tasmanian  species  of  eucalyptus, 
including  E.   linearis  and  E.  Itisdo7ii,  contain  an  1 
optically  inactive,   liquid  phenol,  tasmanol,   b.pt. 
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268°— 273°  C,  sp.gr.  1077  at  23"  C.  nV  =1-5269, 
wliich  Is  soluble  in  caustic  alkalLs  ami  in  ammonia, 
anil  partly  soluble  in  sodiun\  carbon.itc  .solution, 
ami  gives  a  charact eristic  (leei>  reil  colour  with 
ferric  chloride  in  alcoholic  solution.  It  contains 
one  niethoxy  group  and  has  apparently  two 
phenolic  groups  para  to.  each  other.  Tasmanol  is 
associated  more  with  clnepl-iihellamlreue  oils  ; 
certain  species  which  do  not  contain  phellandrene 
contain  another  phenol,  allied  to  tasiuanol.  but 
giving  a  green  colour  with  ferric  chloride  and 
readily  soluble  in  sodium  carbonate  solution. — T.  C. 


in  eucalyptus  oils. 
3.  Royal  vSoc.  N.S.W..  1915,  48, 


Bidi/l  buttjralc  ;  Presence  of 
li.  O.  Smith. 
464.  Perfumery  and  Essent.  OU  Kec,  1915,  6, 347 

Bi'TYL  Inityrate  is  a  constituent  of  a  certain  class 
of  eucalyptus  oiKs.  It  is  po.ssihly  formed  from 
buUildehyde  wliich  is  present  in  most  crude 
eucalyptus  oils.  Normal  but>Tic  acid  is  also 
present  in  some  oils,  probalily  derived  from 
hydrolysis  of  the  ester.  The  greater  proportion  of 
the  total  esters  in  the  oil  of  E.  Perriniana  consists 
of  butyl  butyrate. — T.C. 

Anethol  ;    Solidifying  and  melling  point  nf . 

R.  Meldrum.  Chem.  News,  1915,  112,  259—260. 
The  solidifying  point  of  a  sample  of  anethol, 
determined  by  various  methoils,  ranged  from 
13o°  to  15-9°  C.  The  lack  of  uniformity  is  con- 
sidered due  to  varying  degrees  of  supercooUng 
induced  by  melting  the  substance  at  different 
temperatures.  Melting  above  the  melting  point 
gave  low  solidifying  points,  but  the  temperature 
of  the  room  had  no  appreciable  intluence  on  the 
results  obtained.  The  melting  point  of  the 
sample,  observed  with  a  "  coated  "  thermometer 
bulb,  was  loS"  C.  After  5  niontlis'  exposure 
to  light,  the  solidifying  point  was  5-5°  C. — F.  Sodn. 

Salicylic     acid     compounds ;      (^imntitative     deter- 
mination of in  urine  and  other  body  fluids. 

T.   W.   Thoburn    and  T.  J.   Hanzlik.     J.  Biol. 
Chem.,  1915,  23,  163—180. 

S.VLlcYLlo  acid  and  its  derivatives  in  urine  can  be 
quantitatively  recovered  in  the  form  of  the  free 
acid,  and  thus  determined,  by  steam  distilling 
100  c.c.  of  the  urine  (after  evaporation  in  neutral 
or  alkaline  solution  if  very  dilute)  with  20  c.c. 
of  85%  phosphoric  acid.  An  aliquot  portion  of 
the  distillate  is  then  compared  colorimetricaUy 
with  a  standard  solution  of  sodium  salicylate  after 
adding  ferric  ammonium  sulphate  solution.  In 
the  case  of  blood  and  joint  fluid  the  material  is 
first  e.Ktracted  with  small  (piantities  of  ether, 
avoiding  violent  shaking,  to  remo\  e  free  salicylic 
acid,  which  is  determined  colorimetricaUy  in  the 
residue  from  the  ether  extract,  and  15  c.c.  of 
the  extracted  fluid  is  then  diluted  with  98% 
alcohol  to  150  c.c,  shaken  vigorously,  and  filtered 
after  standing  one  hour.  100  c.c.  of  the  filtrate  is 
evaporated,  with  the  eventual  addition  of  water, 
until  all  alcohol  is  removed,  the  mixture  again 
filtered,  the  residue  washed  free  from  salicylic 
compounds  with  boiling  water,  and  the  solution 
dLstilled  with  phosphoric  acid,  the  salicylic  acid 
being  estimated  colorimetricaUy  in  the  distillate. 
In  the  case  of  f.-Eces  25 — 50  grms.  of  the  dried 
material  is  extracted  in  a  Soxhlet  apparatus  with  a 
imxture  of  equal  parts  of  ether  and  ethyl  acetate 
until  free  from  fatty  matter,  the  ether  extract 
discarded  unless  salicylic  esters  are  likely  to  be 
present,  and  the  material  extracted  with  98% 
alcohol.  The  alcohol  is  boiled  off  from  the 
alcoholic  extract  after  adding  water,  then  excess 
of  milk  of  lime  is  added,  the  mixture  filtered,  the 
residue  well  washed  with  boiling  water,  and  the 
solution  distilled  with  excess  of  phosphoric  acid. 

—T.C. 


Catalytic  reduction  of  aldehydes  and  ketones.     A. 
Skita.     Her.,    1915,   48,   1486—1498. 

The  .statement  of  Ipaticw  (this  J.,  1913,  107) 
that  methylcthylacrolein  requires  a  high  pressure 
for  its  catalytic  hydrogenation  is  incorrect,  as  it 
can  be  reduced  to  methylpropylacetahlehyde 
(b.pt.  110'' C.)  in  presence  of  palladous  chloride 
and  gum  arable  at  the  ordiiiarv  pressure  ;  a- 
hydroxy-^-methyl-;3-penlene  (b.pt!  166^ — lOO"  C.) 
is  obtained  as  a  by-product,  and  by  using  colloidal 
platinum  a-hydroxy-iS-methylpcntane  (h.pt. 
14li-r>  ('.)  is  obtained.  J^en/.alilehyde  is  reduced 
to  benzyl  alcohol  in  alcohol  solution,  using 
colloidal  platinum,  to  toluene  in  acetic  acid  solution, 
using  chloroplatinic  acid  and  gum  arable  at 
the  ordinary  pressure,  anil  to  hexahydrotoluene 
(b.pt.  102"  C.)  at  3  atm.  pres.sure.  Mesityl  oxide 
may  be  reduced  to  2-keto-4-methylpentane 
(b.pt.  115'' C)  or  to  methylisobutylcarbinol, 
o-  and  j3-ionone  to  hexahydro-ionone  (b.pt. 
142' — 143"  Cat  20  mm.);  pulegone  is  converted 
into  menthol ;  acetone,  methylpropyl  ketone, 
diethylketone,  and  cyclohexanone  into  the  corres- 
ponding carbinols ;  acetylacetone  into  inethyl- 
propylcarbinol,  and  benzophenone  into  dodeca- 
hydrodiphenylmethane. — F.  W.  A. 

Aliphatic     acids ;      Electrolytic     hydroijenation     of 

unsaturated .    U.  Pomilio.  Z.  P^lektrochem., 

1915,  21,  444 — 448. 

Mono-,  di-,  or  tri-carboxylic  acids  were  dis.solved 
or  suspended  in  water  or  dissolved  in  9(i%  alcohol 
containing  .sulphuric  acid  (final  .streijgth  0-55.V) 
and  electrolysed  in  an  earthenware  cell  by  means 
of  a  current  of  10  to  20  volts  and  0-5  amp.  The 
cell  was  closed  by  a  rubber  stopper  through  which 
were  jiassed  a  thermometer,  a  rotating  electrode 
terminating  in  a  roll  of  nickel  wire  gauze,  a  funnel 
for  replacing  sulphuric  acid,  and  a  tube  for  the 
introduction  of  hydrogen.  This  cell  was  sus- 
pended in  a  lieaker  containing  ,V/2  sulphuric 
acid  and  a  platinum  wire  formed  into  a  ring  as 
the  anode.  The  temperature  was  maintained 
throughout  at  25°  C.  The  degree  of  hydrogena- 
tion efl'ected  depended  not  only  on  the  nature  of 
the  acid,  but  al.so  on  the  medium  in  which  it  was 
dissolved  or  suspemled.  ('itraconic  acid  and 
allied  acids  were  only  hydrogenated  with  dilliculty, 
whUst  maleic  acid  could  be  hydrogenated  readily. 
Fatty  acids  insoluble  in  water  (oleic,  erucic, 
ricinoleic,  and  linolenic  acids)  ottered  the  greatest 
resistance  to  hydrogenation.  For  example  com- 
mercial oleic  acid,  with  iodine  value  75-5,  was 
hydrogenated  at  70°  C.  with  20%  sulphuric  acid 
as  anolyte  and  with  lead  peroxide  electrodes. 
The  iodine  value  was  reduced  to  72  after  180 
mins.  and  to  681  after  600  mins.  No  better 
results  were  obtained  in  alcoholic  solution  or  by 
the  use  of  other  metals  as  electrodes. — C.  A.  M. 


Toricity;  Measurement  of - 


W.  J.V.  Osterhout. 
J.  Biol.  Chem.,  1915,  23,  67—70. 


For  determining  the  toxicity  of  various  substances 
the  author  has  used  a  method  depending  upon  the 
ettect  produced  by  the  substance  on  the  electrical 
conductivity  of  living  tissue  (.Science,  1912,  35, 
112).  The  electrical  resistance  of  the  tissue  in  a 
solution  of  the  toxic  substance  is  compared  with 
its  resistance  in  a  solution,  of  the  same  conduct  ivity, 
representing  the  normal  environment  of  the  ti.ssue, 
c.f/.,  .sea  water  in  the  cast?  of  marine  alga?  ;  the 
resistance  of  the  normal  <;nvironment  is  taken 
as  100",,.  The  resistance  in  the  toxic  solution 
either  first  rises  and  then  falls,  or  falls  continu- 
ou.sly.  until  the  death  point  is  reached,  after  which 
it  remains  constant.  The  curves  showing  the 
fall  in  electrical  resistance  approach  the  axis 
asymptotically,  and  hence  in  the  usual  method 
of  determining  toxicity  by  measuring  the  tune 
necessary  for  the  toxic  solution  to  cause  death,  the 
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results  must  be  uncertain  owing  to  the  impossi- 
bility of  ascertaining  the  precise  moment  of  death. 
It  is  suggested  that  the  time  necessary  for  the 
action  to  proceed  halfivay  from  the  normal  condition 
to  the  death  point,  as  obtained  from  the  electrical 
resistance  curve,  be  taken  as  a  standard  for  com- 
parison. In  a  number  of  cases  the  action  of  toxic 
substances,  as  measured  lay  the  electrical  method, 
follows  the  course  of  a  monomolecular  reaction, 
and  the  velocity  constant  of  the  reaction  is  then 
the  best  standard  for  comparison. — A.  S. 

Action  of  Florida  earth  on  unsaturated  compounds. 
Gurvitsch.     See  1 1  a. 

Conversion  of  aliphatic  and  aromatic  sulphonic  acids 
into  aldehydes  and  phenols.  Mandel  and  Neuberg. 
See  III. 

Determination  of  the  acid  and  ester  values  of  fats, 
fired  and  essential  oils,  and  tcaxes.  Slack.  See 
XII. 

Mustard  oil  and  composition  of  black  mustard  seeds. 
Huber  and  Van  der  Wielen.   See  XII. 

Conversion  of  citroncllal  into  citronellol.  Phyto- 
chemical  reductions.  XII.  Mayer  and  Neuberg. 
See  XVIII. 

Method  of  determining  proteolytic  enzymes.    Neppi. 
See  XXIII. 

Patents. 

Unsaturated  hydrocarbons  containing  the  conjugated 

double    bond;      Purification    of .         F.     E. 

Matthews  and  E.  H.  Strange,  London.  Eng. 
Pats.  5073  of  1915,  date  of  appl.,  Nov.  11,  1914, 
and  5074,  Apr.  1,  1915.  Additions  to  Eng.  Pat. 
6897,  Mar.  18,  1914. 

Any  chloride  which  yields  hydrochloric  acid  when 
treated  with  water,  e.g.,  sulphur  chloride,  phos- 
phorus cliloride,  or  aluminium  chloride,  or  a  sul- 
phonic chloride,  such  as  benzenesulphonic  chloride, 
may  be  added  to  the  mixture  of  hydrocarbon 
and  sulphur  dioxide  (see  this  J.,  1915,  635)  to 
increase  the  yield  of  the  crystalline  sulphoxide. 
Example. — 174  grms.  of  crude  isoprene  (from 
turpentine),  12  grms.  of  disulphvu"  dicUoride,  10 
grms.  of  powdered  ice,  and  198  grms.  of  liquid 
sulphur  dioxide  are  heated  in  a  sealed  tube  for 
12  hours  at  50"  C.  Uncombined  hydrocarbon  and 
the  excess  of  sulphur  dioxide  are  then  removed, 
and  the  remainder  is  treated  with  hot  water  and 
filtered.  120  grms.  of  pure  crystalline  sulphoxide 
is  obtained,  giving  a  nearly  quantitative  yield  of 
isoprene   on   heating. — F.   Sp. 

Surgical  dressing  [pine  oil  and  iodine].  J.  Liddle, 
Glasgow.  From  Apinol  Chemical  Co.,  Wilming- 
ton, N.C.,  U.S.A.  Eng.  Pat.  11,526,  Aug.  10,  1915. 

An  antiseptic  dressing  for  wounds  is  made  Dy 
dissolving  not  less  than  5  grms.  of  iodine,  or  an 
equivalent  amount  of  tincture  of  iodine  (containing 
70  grms.  of  iodiae  in  one  litre  of  alcohol),  in  one 
litre  of  pine  oU,  i.e.,  a  fraction  of  pine-  or  fir-wood 
turpentine  distUling  chiefly  between  190°  C.  and 
220°  C,  having  a  specific  gravity  of  0-89  to  0-95, 
and  a  refractive  index  of  about  1-486  at  20°  C. 

— F.  Sp. 

Corrosive  fluids  [halogen  derivatives  of  hydrocarbons]; 

Method   of  rendering non-corrosive.     G.    E. 

Ferguson,     New     York,     Assignor     to     Pyrene 

Manufacturing  Co.     U.S.   Pat.    1,151,255,   Aug. 

24,  1915.     Date  of  appl.,  Nov.  18,  1913. 
Corrosive  fluids,   particularly    those    which    owe 
their  corrosive  properties  to  dissolved  oxygen,  are 


rendered  non-corrosive  by  the  addition  of  a  sub- 
stance capable  of  absorbing  the  corroding  agent. 
Thus  the  corrosion  of  metal  containers,  e.g.,  fire 
extinguishers,  by  halogenated  hydrocarbons  may 
be  prevented  by  the  addition  of  aldehydes,  e.g., 
benzaldehyde  (for  iron  vessels),  or  of  toluene, 
benzyl  chloride,  benzal  chloride,  etc. — F.  Sp. 


Sera  ;  Potentiated  - 


[rich  in  protective  ferments]. 


and  process  of  making  them.  E.  Abderhalden, 
Halle,  Germany.  U.S.  Pat.  1,151.536,  Aug.1.24, 
1915.     Date  of  appl..  May  14,  1915. 

Serum  rich  in  protective  ferments  is  produced  by 
injecting  cancerous  tissue  into  a  test  animal,^with- 
dra\ving  serum  from  it  before  the  protective  fer- 
ments have  disappeared  (usually  from  two  to  five 
days  after  injection),  and  injecting  this  serumjinto 
a  second  animal.  The  serunt  from  the  latter 
contains  a  gi-eater  proportion  of  protective  fer- 
ments, and  the  process  is  repeated  until  a  serum 
of  the  desired  strength  is  obtained,  as  shown  by 
the  amount  of  dialysable  substances  produced 
when  it  reacts  with  cancerous  tissue.  Since  any 
number  of  animals  may  be  injected  with  serum 
from  the  first,  an  unlimited  supply  of  rich  serum 
may  be  obtained,  and  the  method  also  avoids 
risk  of  infection  of  the  final  serum  from  the  original 
diseased  tissue. — F.  Sp. 

Isoprene ;    Production    of .     A.     Heinemann, 

London.  U.S.  Pat.  1,159,380,  Nov.  9,  1915. 
Date  of  appl.,  Mar.  13,  1914. 

See  Eng.  Pats.  14,040  and  24,236  of  1910  ;  this  J., 
1911,  909. 

Diacidyldiaminophenol  compounds.  D.  Maron, 
Geneva,  Switzerland,  Assignor  to  Synthetic 
Patents  Co.,  New  York.  U.S.  Pat.  1,159,403, 
Nov.  9,  1915.     Date  of  appl.,  July  20,  1914. 

See  Ger.  Pat.  286,460  of  1913  ;  thL?  J.,  1915,   1168. 

Esters  of  [hydr]oxy  fatty  acids  ;  Manufacture  of . 

R.  Grliter,  Charlottenburg,  and  H.  Pohl,  Bieb- 
rich.  Assignors  to  Chem.  Werke  vorm.  H.  Bvk, 
Lehnitz-Nordbahn,Germanv.  U.S.  Pat.l. 160,595, 
Nov.  16,  1915.    Date  of  appl..  May  29,  li913. 

See  Fr.  Pat.  458,645  of  1913  ;  this  J.,  1913,  1086. 

Tar  colloid  having  curative  properties  ;  Manufacture 

of   a    light -coloured [frotn    oil    of   cade].     I. 

Bugarszky,  Assignor  to  L.  Torok,  Budapest,  and 
Dr.  Kereszty,  Dr.  Wolf  ds  Tsa  Vegyfezeti  Gy^r, 
R.T.,  Ujpest,  Austria-Hungarv.  U.S.  Pat. 
l,160,992,Nov.  16,  1915.  Date  of  appl.,  Dec.  17, 
1912. 

See  Ger.  Pat.  277,001  of  1912  ;  this  J.,  1913,  1172. 

Acetaldehyde  from  acetylene  ;  Preparation  of . 

Consortium  f.   Elektrochem.   Ind.   G.   m.   b.   H. 

Fr.  Pat.  475,183,  July  16,  1914. 
See  Eng.  Pat.  16,957  of  1914  ;  this  J.,  1915,  888. 

Gallic    acid   from    gall-nuts;    Preparation    of - 


Nitritfahrik  A.-G.  Fr.  Pat.  475,372,  Feb.  16, 1914. 
See  U.S.  Pat.  1,100,730  of  1914  ;  this  J.,  1914,  844. 

Pyridinecarboxylic  acids  and  pyridine  ;  Manufac- 
ture of .     A.  Heinemann.     Fi-.  Pat.  475,589, 

July  23,  1914. 

See  Eng.  Pat.  17,003  of  1913  ;  this  J.,  1914,  889. 

Compounds  of  vanadium  and  selenium.     U.S.  Pat. 
1,154,949.     See  VII. 
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XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Asphalts  ;  Chemistry  of  tlw 


icilh  special  refer- 


ence to  their  photochemical  properties.  P.  God- 
rich.  Monatsh.  Clicm.,  1915.  36,  o.'.S — 548.  J. 
Chem.  Soc,  1015,  108,  i.,  978 — !)79. 

A.'SPH.VLT  can  combine  to  a  slight  extent  with 
sulphur  chloride  without  becouung  insoluble  in 
carbon  bisulphide.  The  product  is  tlarkcr  and 
harder  than  the  original  natural  product,  and  also 
is  more  sensitive  to  light.  The  clieinical  action  of 
tlie  sulphur  cliloride  Ls  l>oth  substitvdive  and 
aiUlitive,  mainly  the  former.  W'itli  a  larger  pro- 
portion of  sulphur  chloride,  the  solution  of  asphalt 
deposits  a  black,  spongy  soUd  containing  about 
18  "o  of  siUphur,  whilst  there  remains  in  solution 
a  constituent  of  lower  sulphur  content  than  tiie 
original  natural  material.  Of  several  samples  of 
asphalt  examined,  a  Cuban  product  was  most 
sensitive  to  light.  Light  from  any  part  of  the 
spectrum  is  capable  of  rendering  asphalt  insoluble, 
but  concurrent  contact  w-ith  oxygen  is  also  neces- 
sary ;  the  oxygon  may  be  atmospheric,  or  may 
be  introduced  into  the  asphalt  in  the  form  of  a 
little  benzoyl  peroxide.  Solutions  of  asphalt 
exhibit  absorption  bands  in  the  blue  and  yellow 
portions  of  the  spectrum. 

Lifiht-filter  for  the  ultra-violet  portion  of  the  spectrum  ; 

Quantitative .     N.     P.     Peskov.     J.     Russ. 

Phvs.  Chem.  .Soc.  1915.  47,  918— 9i2.     .T.  Chem. 

Soc,  1915,  108,  ii.,  710—717. 
The  author  has  devised  a  light-filter,  in  which 
gaseous  bromine  and  chlorine  are  used  in  con- 
junction, which  absorbs  the  spectral  region  500 — 
300  nn.  Tlie  coefficients  of  aljsorption  in  the 
invisible  part  of  the  spectrum  were  measured  for 
gaseous  chlorine  and  bromine  for  forty-three  lines 
of  the  spectruui  of  the  quartz  lamp.  It  was  found 
that  when  dry  chlorine  and  bromine  are  mixed, 
the  character  of  their  absorption  remains  un- 
changed. Beer's  law  being  consequently  obeyed. 
The  light-filter  has  been  subjected  to  deta,iled 
quantitative  investigation,  concentrations  of 
bromine  and  cldorine  being  found  wliich  permit 
of  the  filtering  of  any  part  of  the  spectrum  chosen 
beforehand  ;  this  filtration  may  be  restricted 
witliin  such  narrow  limits  as  250  and  210  ji/i. 

Photochemical  reactions  ;  Variation  of  the  tempera- 
ture-coefficients   of  with     the     wave-length. 

M.  Padoa  and  T.  Minganti.  Atti  K.  Accad. 
Lincci.  1915.  [vl,  24,  ii.  97-101.  J.  Chem.  Soc, 
1915,  108,  ii..  719—720. 

The    authors    have    measured    the    temperature- 
coefficients  of  Eder's  reaction, 

2Hga,-(-(Xnj/\04=2Hga+2XH,Cl-h2CO„ 
proceeding  under  the  influence  of  lights  of  various 
wlive-lengths.  Besides  white  light,  ultra-violet 
light  with  the  luminous  zone  \=400 — 280,  and 
maximum  intensity  at  X  =366,  dark  blue  with  the 
zone  \=47S — 110  and  the  maximum  at  A  =448, 
and  green  with  the  zone  X  =540 — 505  and  the 
maximum  at  X  =533,  were  used.  In  the  case  of 
the  green  light,  the  reaction  proceeds  so  slowly 
that  a  little  dilute  aqueous  tetrabromofluorescein 
was  added  as  a  sensitLser ;  the  latter  was  also 
employed  in  some  of  the  experiments  with  white 
light.  For  the  temperature  interval  20" — 40°  C, 
the  temperature-coefficients  are  as  follows  :  white 
light,  1-29  ;  lUtra-violet,  105  ;  dark  blue,  1-21  ; 
green,  with  seusitiser,  1-75  ;  white,  with  sensitiser, 
1-50.  In  accordance  with  the  residts  previously 
obtained  with  phototropic  substances,  the  tem- 
perature-coefficients increase  with  the  wave-length 
of  the  activating  Ught.  With  white  light,  the 
sensitiser  used  raises  the  temperature-coefficient 
considerably,  since  it  gives  preponderance  to  the 
action  of  the  yellow  and  green  rays,  which  without 


it  are  of  slight  activity.  Red  light  has  no  action, 
even  in  presence  of  a  sensitiser.  t'ertain  evidence 
indicates  that,  in  the  assimilatory  process  of  plants 
under  the  influence  of  chlorophyll,  the  tem- 
perature coellicient  is  considerably  greater  than  1. 
In  the  light  of  the  above  residts,  the  view 
usually  accepted,  that  photochenucal  reactions 
are  always  charactiu-Lsed  Ijy  temperature-co- 
efficients approximating  to  1  (compiire  Berthelot, 
this  J.,  1915,  515,  581),  requires  modification. 


XXn.— EXPLOSIVES ;  MATCHES. 

Trinitrotoluene  ;    Action  of  alkalis  on 


Copisarow.  Chem.  News,  1915,  112,283 — 284. 

Tkinitrotolue.n-e   when   treated   with   a   methyl 
alcoholic  solution  of  caustic  potash  or  ammonia 
forms  addition  compounds, 
ColL(CH3){NOj),,NO(OCH,)OK,U,0,  and 
C,I1,(CH3)(NO.);N(NUj)(ON1IJ:  O,    respectively, 
regarded  by  Ilantzsch  (Ber.,  1899,  32,  028,  3137  ; 
1910,    43,    2119)    as    derivatives    of    uitroic    acid, 
R.NC)(01I),,  or  nitroic  acid  esters,  K.NO(t)R')OH. 
The  formation  of  these  addition  products  repre- 
sents the  first  stage  in  the  action  of  alkalis  on 
trinitrotoluene,   but  they  arc  rapidly  tlecomposed, 
botli     substitution     and     condensation     reactions 
taking  place.     The  former,  for  example,  lead  to 
the  formation  of  dinitrotoluidincs  when  alcoholic 
ammonia  is  used,   whilst  by  condensation  mtro- 
nitrosodibenzyls      and      nitronitrosostilbenes     are 
formed,    which   undergo   further   condensation  in 
the  form  of  nitroic  salts  to  yield  azoxy  and  azo 
compounds.     a-Trinitrotoluene  dissolveil  in  alcohol 
or  acetone  reacts  readily  with  sodium  carbonate, 
baryta,  or  lime  water  in  the  cold,  giving  a  deep 
red     coloration;      with     sodium     bicarbonate     a 
coloration  changing  from  violet  to  purple  and  then 
red  is  produced.     According  to  Will  (this  J.,  1914, 
370),  fi-  and  7-trinitrotoluenes  are  still  more  sensi- 
tive, reacting  with  a  1  %  solution  of  .sodium  carbon- 
ate and  lead  oxide  to  form  derivatives  of  tolyl  oxide. 
Green  (this  J.,  1908,  69)  determined  the  tempera- 
ture at  which  colour  formation  commenced  under 
constant  conditions  of  alkaUnity  and  concentration, 
and  found  that,  inthe  case  of  derivatives  of  p-nitro- 
toluoiie  \Wth  a  substituted  group  in  oW/io-position 
to  the  methyl  group,  the  greatest  elTect  was  pro- 
duced by  the  NO.,  group,  2.4-dinitrotoluene  giving 
a  coloration  below  — 20"  C.   The  author  found  that 
under  similar    conditions,   2.4.0-(a)trinitrotoluene 
gives  a  coloration  (orange-red  changing    to    ileep 
red)  below  — 05°  C.  From  the  information  available 
in  regard  to  the  action  of  alkalis  on  trinitrobenzene 
and  on  p-nitrotoluene  and    its  oH/io-.substitution 
products,    including    trinitrotoluene,    it    may    be 
concluded    that  : — ( 1 )   The   sensitiveness   toward3 
alkalis  increases  with  the  number  of  nitro  groups 
in  the  molecule.      (2)  The  sensitiveness  is  greatly 
increased  and  also  the  complexity  of  the  reaction  by 
the  presence  of  an  alkyl  radical  in  the  pnra-position 
to  a  nitro-group,  probably  in  consequence  of  the 
formation  of  nitroic  acids.     (3)  The  reactivity  of 
the  molecule  is  increased  very  much  by  introduc- 
tion   of   electronegative   groups  in    ar</io-position 
to   the   alkyl   radical.     The  salts  formed    by  the 
action    of    alkalis    on    trinitrotoluene    are   highly 
explosive.     Dupr6  (this  .1.,  1904,  727)  found  that 
in  presence  of  a  small  quantity  of  caustic  pota.sh, 
trinitrotoluene   explodes  when   heated   to    100°  C. 
(See  also  this  J.,  1915,  1168.)-  A.S. 

Explosives  ;  Apparatiis  for  studying  the  gases  and 
vapours  evolved  from  — — •  at  the  ordinary  tem- 
perature. T).  Chiaraviglio  and  O.  -M.  Corbino. 
Rend.  R.  Accad.  dei  Lincei,  1915,  24,  II., 
120 — 126.    Annali  Chim.  Appl.,  1915,  4,  289. 

Using  an  apparatus  in  which  a  very  high  vacuum 
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could  be  produced,  it  was  found  that  guncotton 
decomposes  slowly  with  continuous  evolution  of  gas 
at  the  ordinary  temperature.  (See  also  this  J., 
1915,  637.) — A.  S. 

Phosphorus  and  liquid  air  ;   An  explosive  ynixture  of 

.    A.  Piutti.    Rend.  R.  Accad.  Lincei.  1915, 

24,  II.,  252—253.    Annali  Chun.  Appl.,  1915,  4, 
290. 

If  yellow  phosphorus  be  immersed  in  liquid  air 
it  does  not  combine  with  the  oxygen,  but  after  with- 
drawal it  explodes  violently  "when  struck,  when 
touched  with  a  hot  iron,  or  when  exposed  to  an 
electric  spark.  Red  phosphorus  and  sulphur  after 
similar  treatment  do  not  explode. — A.  S. 

yew  methods  used  in  washing  and  distilling  liquids 
[and  for  nitrating],    Borrmann.    See  I. 

Patent. 
Trinitrotoluene  ;    Process  for  producing  pure  - 


from  crude  trinitrotoluene.    Oberschlesische  Act.- 
Ges.  f.  Fabr.  von  Lignose,  SchiesswoUfabr.  fur 
Armee  und  Marine.     Fr.  Pat.  475.215.  July  16, 
1914.     Under  Int.  Conv.,  Aug.  28,  1913. 
See  Cier.  Pat.  277,325  of  1913  ;   this  J.,  1915,  199. 


XXm— ANALYTICAL  PROCESSES. 

Evaporation    of    aqueous    extracts    by    means    of    a 

current    of    air;     Apparatus    for .       T.    B. 

Aldrich.  J.  Biol.  Chem.,  1915,  23,  255—259. 
When  a  solution  to  be  concentrated  is  not  excep- 
tionally sensitive  to  oxidation  but  is  sensitive 
to  heat,  evaporation  can  be  advantageously 
carried  out  at  comparatively  low  temperatures  by 
means  of  a  warm  blast  of"  air  blowing  over  the 
surface  of  the  liquid  contained  in  shallow  Vessels. 
An  effective  apparatus  consists  of  a  long  galvanised 
iron  inverted  U-tube,  one  limb  being  connected 
with  a  fan,  and  the  other  passing  into  a  small  cham- 
ber, such  as  a  laboratory  fume  chamber,  and  ending 
in  one  or  more  rectangular  orifices  delivering  a 
horizontal  current  of  air.  The  tube  is  contained 
in  a  similar  larger  asbestos-covered  tube,  containing 
a  gas  burner  so  arranged  as  to  heat  the  inner  tube 
and  to  allow  the  products  of  combustion  to  pass 
along  over  the  inner  tube  and  eventually  escape. 
With  the  particular  apparatus  described,  an  average 
of  360  c.c.  per  hour  can  be  evaporated  at  29° — 31° 
C,  using  flat  dishes  having  a  surface  area  of  180 
sq.  inches. — T.  C. 

Viscometer  ;   Absolute  - 


,  W.  .Stone.  Engineer- 
ing, 1915,  100,  554. 
The  viscometer  proper  consists  of  a  glass  U-tube, 
the  lower  portion  of  one  limb  consisting  of  a 
replaceable  capillary  tube  of  suitable  dimensions. 
The  upper  end  of  the  capillary  fits  into  a  measuring 
burette  furnished  -with  two  platinum  wires  sealed 
into  the  wall  at  different  heights.  The  fluid  is 
drawn  by  reduced  air  pressure  into  the  wide  limb  of 
the  U-tube  and  is  then  forced  through  the  capillary 
into  the  biirette  under  an  applied  constant  air 
pressure,  the  tune  between  the  contacts  of  the 
fluid  meniscus  with  the  ends  of  the  platinum 
gauge  wires  being  measured.  If  the  quantity  of 
fluid  is  such  that  when  it  is  at  the  same  level  in  both 
legs  it  is  also  midway  between  the  platinum  points, 
for  commercial  purposes,  no  correction  need  be 
made  for  the  fluid  head  in  the  apparatus,  or  for 
the  density  of  the  fluid  (unless  it  be  mercury), 
provided  that  the  constant  pressure  be  not  reduced 
below  3  cm.  of  mercury.  The  adjustable  constant- 
head  apparatus  consists  of  two  glass  vessels, 
the  lower  one  connected  with  the  viscometer  by 
a  thick-walled  rubber  tube,  and  the  upper  one 
suspended  by  means  of  a  spring  from  a  hook 
attached  to  a  sliding  clip  which  can  be  clamped  at 


any  desired  height.  During  a  determination, 
mercury  siphons  over  from  the  upper  to  the  lower 
vessel  through  a  thick-walled  rubber  tube,  the 
strength  of  the  spring  being  so  adjusted  that  the 
upper  vessel  rises  by  an  amount  sufficient  to 
maintain  the  difference  in  level  of  the  mercury 
in  the  two  vessels  constant.  Where  P  is  the 
constant  air  pressure.  D  the  distance  between  the 
platinum  points,  A  the  area  of  cross-section  of 
each  upper  lunb,  K  a  constant  for  the  instrument, 
j;  the  coefficient  of  viscosity,  and  /  the  measured 
time,  then,  if  the  fluid  head  is  so  chosen  that  it 

can     be     neglected,    t  =  — p'    .     The    instrument 

has  been  used  for  testing  the  \'iscosity  of  lubricat- 
ing oils,  and  ^vith  it  the  viscosity  curve  of  an  oil 
which  varied  from  7  c.g.s.  units  at  13°  C.  to 
006  c.g.s.  unit  at  100°  C.  could  be  taken  in  one 
hour,  5  points  on  the  curve  being  determined  in- 
duplicate.  The  dimensions  of  the  capUlary  tube 
used  were  : — length  15  cm.  ;  radius  of  bore 
00419  cm.  The  capacity  of  the  burette  between 
the  platinum  points  was  about  2-5  c.c,  and  the 
cross-section  about  1  sq.  cm. — T,  St. 

Hydroxyl-ions  ;    Determination  of  the  concentration 

of .     F.  Francis.  F.  H.  Geake.  and  J.  W. 

Roche.  Chem.Soc.  Trans.,  1915,  107,  1651—1673. 

!Measurem£Xts  of  the  rate  of  deconaposition  of 
nitrosotriacetonamine,  or  of  nitroso'S'inyl-  or 
nitrosoisobutyl-diacetonamine  under  the  influence 
of    hyilroxyl    ions,    according    to    the     equation 

^0<€H;-C(Ch'')'>^"^  O^HjO +Nj-f  C0[CH  :C(CH3),]j 

by  determining  the  pressure  of  the  evolved  nitro- 
gen, were  utilised  to  determine  the  concentration, 
of  these  ions  (see  also  Chem.  Soc.  Trans.,  1912, 
101,  2358,  and  1913,  103,  1722).  The  results  are 
accurate  and  reproducible  to  within  0-7 — 1%. 
The  determinations  were  carried  out  in  a  glass- 
reaction  vessel  about  10  cm.  long  and  3  cm.  in. 
diameter,  connected  with  a  constant-volume 
burette,  and  fitted  into  a  wooden  cradle  which, 
could  be  mechanically  shaken  in  a  thermostat 
during  the  experiment.  The  alkali  and  nitros- 
amine  solutions  are  introduced  by  means  of  a 
large  hollow  stopper  ha\ing  a  cavity  of  7 — 10  c.c. 
capacity  corresponding  in  position  to  the  inlet 
tube  on  the  one  side,  and  to  the  reaction  vessel 
when  rotated  through  180°,  The  catalysis  of  the 
vinyl-  and  isobutyl-compounds  is  available  for 
hydroxyl-ion  concentrations  from  005.V  to  0-35iV, 
between  which  limits  the  unimolecular  constants 
for  the  triacetonamine  compound  "drift";  this 
drift  does  not  commence  with  the  former  com- 
pounds till  a  concentration  of  0-4.V  is  reached.  As 
the  velocity  of  decomposition  is  much  lower  than 
with  nitrosotriacetonamine,  the  experiments  were 
carried  out  at  50°  C,  and  since  the  decomposition, 
products  absorb  oxygen  the  catalysis  was  con- 
ducted in  an  atmosphere  of  nitrogen,  A  large 
number  of  kinetic  measurements,  using  solutions, 
of  sodium  and  potassium  hydroxide  of  different 
strengths,  were  made,  and  are  tabulated  and  fully 
recorded  in  the  paper. — G.  F.  M. 

Gold  and  platinum  ;  Separation  of- 


-from  other 
yncials.  A.  Christensen.  Z.  anal.  Chem.,  1915, 
54,  158—159.     Chem.-Zeit.,  1915,  39,  Kep„  374. 

From  slightly  acidic  solutions  hydrazine  salts 
precipitate  gold  immediately,  and  platinum  after 
it  has  been  reduced  to  the  bichloride.  Precipita- 
tion is  complete  on  warming.  Of  other  metals 
only  merciu^y,  and  to  some  extent  copper,  are 
thrown  down  ;  these  may  be  removed  by  boiling 
with  nitric  acid.  The  residue  is  dissolved  in 
aqua  rcgia,  and  from  the  solution  the  gold  is  pre- 
cipitated by  sulphxy  dioxide,  and  the  platinum  by 
ammonium  chloride. — G.  F.  M. 
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MrUtlloids   in   orijdtiic  comiioitiids  ;   Simple  method 

for  the  deleetion  and  detennination  of .     J.  A. 

.Mandol  and  I'.  XeuberK.     Biocheiu.  Zeits.,  1915, 
71,  urn— 213.    J.  ('hem.  Soc,  ItU,"),  108,  ii.,  788. 

Oli(i.\Nu:  compounds  can  be  oxidised  by  15  "„ 
}iydrogen  peroxide  in  tlio  presence  of  iron  salt.s  in 
such  a  way  tliat  the  metalloid  is  set  free  from 
combination.  Tlie  reaction  takes  place  very 
rapidly  on  warming,  and  is  useful  when  employed 
for  qiuilitative  analysis.  Compoinids  which  are 
insoluble  in  water  or  dilute  acids  can  be  oxidised 
in  glacial  acetic  a<-id.  The  reaction  can  also  be 
used  for  quantitative  estimation,  but  not  in  all 
cases.  When  the  method  is  applicable,  it  offers  a 
rapid  mean^  for  quantitative  estimation  of  phos- 
phorus, arsenic,  the  halogens,  and  sulphur.  Ulien 
the  substance  under  investigation  is  volatile,  the 
oxidation  is  carried  out  in  a  vessel  fitted  with  a 
reflux  condenser.  Substances  insoluble  in  water 
or  acids  can  be  oxidised  in  alkaline  (preferably 
aminonia<-al)  solution  ;  when  insoluble  in  water 
or  aqueous  solution.s  of  acids  or  alkalis,  they  can 
be  oxidised  in  glacial  acetic  acid.  In  some  cases 
the  s\ibstances  are  heated  with  sulphuric  acid 
until  charring  takes  place,  and  the  oxidation  is 
completed  by  hydrogen  peroxide  in  the  presence 
of  an  iron  salt.  In  estmiating  the  halogens,  the 
oxidation  is  carried  out  in  the  presence  of  silver 
nitrate.  Phosphorus  and  sulphur  can  be  estimated 
in  the  same  sample. 

Aliphatic  amino- n ilroyen  ;    Note  on  the  microgaso- 

metric  determination  of .     D.  D.  van  .Slvke. 

J.  Biol.  C'hem.,  1915,  23,  407—109. 

A  MODIFIED  fonn  of  the  author's  gas  burette  for 
the  micro-gasometric  determination  of  aliphatic 
amino-nitrogcn  (this  J.,  1911.  771;  J.  Biol,  t'hem., 
1912,  12,  275  ;  19i:{,  16,  121)  which  requires  only 
1  <-.c.  of  the  solution  to  be  analysed,  is  described 
anti  figiu'ed. — T.  C. 


Proteolytic  enzymes  ;   Method  of  determining . 

B.  Neppi.     Boll.  Chim.  Farm.,  1915,  54,  289 — 
297.     J.  Chem.  Soc,  1915,   108,  ii.,  808. 

For  pepsin,  a  modification  of  Fuld  and  Levison's 
method  (Biochem.  Zeits.,  1907,  6,  473 — .%0l)  is 
recommended,  the  solutions  required  being  .Y/300- 
hydrochloric  acid,  30%  sodium  chloride  solution, 
and  a  solution  containing  1  grm.  of  edestin  in 
1000  c.c.  of  -V /300-hydrochloric  acid.  Into  each 
of  a  series  of  test-tubes,  not  more  than  1  cm.  in 
width,  are  introduced  2  c.c.  of  the  edestin  solution, 
0-9,  0-8,  ...  0  c.c.  of  xV /300-hydrochloric  acid, 
and  0-1,  0-2,  ...  1-0  c.c.  of  the  pepsin  solution. 
The  tubes  are  kept  at  22°— 23'  ('.  for  thirty 
minutes,  and  to  each  is  then  added  about  1  c.c.  of  the 
sodium  chloride  solution.  The  first  tube  of  the 
series  in  which  no  turbidity  appears,  corresponds 
with  complete  digestion  of  the  edestin.  If  this 
occurs  with  0-5  c.c.  of  a  0-1%  solution  of  pepsin, 
0-0005  grm.  of  the  latter  is  sufficient  to  digest 
2  mgrms.  of  edestin,  and  the  activity  of  the  pepsin 
wUl  be  2,00005=4000  units.  The  hydrochloric 
acid  and  the  pepsin  solution  should  be  added  to 
the  tubes  in  the  same  order.  In  the  case  of  pan- 
creati7i.  .i  modified  form  of  (iross's  method  (.Vrch. 
Expt.  Path.  Pharm.,  1907,  58,  157)  is  employed. 
1  giTn.  of  pure  casein  is  dis.solved  in  1  litre  of  0-1% 
sodiiun  carbonate  solution,  and  10  c.c.  of  chloro- 
form subsequently  added.  Increasing  ([uantities  of 
the  enzyme  solution  aie  then  added  to  a  series  of 
tubes,  each  containing  10  c.c.  of  the  casein  solution, 
the  volumes  equalised  by  addition  of  water,  and 
the  tubes  kept  at  40"  C.  for  fifteen  minutes.  To 
each  tube  is  then  added  1  c.c.  of  a  solution  of  5  c.c. 
of  acetic  acid  in  50  c.c.  of  water  and  45  c.c.  of 
95  "o  alcohol.  If  0-4  c.c.  of  a  0-1%  pancreatin 
solution  is  just  able  to  digest  10  c.c.  of  the  casein 
solution,  the  activitv  of  the  pancreatin  is  expressed 
as   10/00004  =25,000   units,   1   grm.   of  the  pan- 


creatin  being   capable   of   digesting   25    grms.    of 
casein. 

Examination  of  steam  turbine  oils.     Schwarz  and 
ilarcusson.     See  U.K. 

Differentiation    of   natural   and    artificial   asphalts. 
Marcusson.     See  1 1  a. 

Determination  of  thiophcn  in  benzene.     Paoliui  and 
Silbermann.     Sec  III. 

Interaction  of  perchloric  acid  and  potassium  sulphate 
as  an  example  of  reversible  change.  Davis.  See  VII. 

Testing  of  plastic  cement  mortars.     Gary.     See  IX» 

Reduction  of  ferric  iron  solutions  prior  to  tilrating 
with  pcnnanganule.     Hoenig.     See  X. 

Determination  of  the  nature  and  thickness  of  the  zinc 
coaling   on   galvanised   iron.     Bauer.     Sec   X. 

Results  of  zinc  dust  precipitation  teats.   Herz.   See  X. 

Determination  of  the  acid  and  ester  vahies  of  fats,, 
fixed  and  essential  oils,  and  waxes.  Slack. 
Sec  XII. 

Detcrmimition     of    fatty     acids     in     soap.     Slack. 
See  XII. 

Viscosity  of  beeswax  and  its  adulterants.     Fabris.^ 
Sec  XII. 

Influence  of  the  purity  of  the  air  ol  the  testing  room 
on  the  results  of  the  d}irability  test  of  iron-gall  inks. 
Hinrichsen  and  Kempf.    Sec  XIII. 

Method  of  mechanical  soil  analysis.  Od^n.  See  XVI. 

Action    of    sucrose    on    alkaline^  copper    solutions- 
Maquenne.     Sec  XVII. 

Deierminalion  of  reducing  sugars.  Voluntctrie 
method  for  determining  cuprous  oxide  without 
removal  from  Fchling's  solution.  Scales.  See 
XVII. 

Analysis  of  denatured  sugar.  \'on  Wissell.  See  XVII. 

Rapid  separation  of  pure  fat  from  the  non-fatty 
consliluenis  of  milk.     Korpaczy.     See  XIXa. 

Rapid  determination  of  fat  and  water  in  butter  and 
rruirgarine.     Besson.     See  XIXa. 

Modification  of  Pclouze's  method  of  determining 
nitrates.     Letts  and  Rea.     See  XIXb. 

Detection  and  determination  of  small  quantities  of 
phosphoric  acid,  especially  in  drinking  water. 
Medinger.     See  XIXb. 

Determination  of  salicylic  acid  compounds  in  urine 
and  other  body  fluids.  Thoburn  and  Hanzlik. 
See  XX. 

i1ifea«urenien(  of  toxicity.    Osterhout.    See  XX. 


Trade  Report. 

Recruiting  and  chemical  industries. 
A  NUMBEm  of  occupations,  lists  of  which  are  being 
supplied  to  local  tribunals,  have  been  scheduled  as 
lieing  vitally  important  at  the  present  time  for 
war  work  or  for  other  essential  re(juirements, 
including  the  export  trade.  -Men  of  military 
age  engaged  in  any  of  these  occupations  who 
present  themselves  for  attestation  and  are 
phvsically  fit  are  to  be  placed  in  their  group  in  the 
Ariny  Reserve,  but  will  not  be  called  up  for  military 
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service  unless  it  has  been  decided  by  competent 
authority  that  it  is  no  longer  necessary  in  the 
national  interests  to  retain  them  in  civil  employ- 
ment. Men  with  authorised  war  badges  will 
be  dealt  with  in  the  same  way. 

According  to  lists  issued  on  Nov.  20th  and  27th 
and  Dec.  ISth,  the  following  occupations  are 
included  among  those  scheduled  as  "  vitally 
important  at  the  present  time  for  war  work  or 
tor  other  essential  requhements  "  : — 

Workers  in  pig  u-on  manufacture  (blast 
furnaces)  :  all  classes.  Workers  in  puddling 
furnaces,  iron  and  steel  rolling  mills  :  all  classes. 
Steel  manufacture  and  smelting  :  aU  classes. 
■Copper  manufacture  :  all  classes.  Lead  manu- 
facture :  all  classes.  Zinc  manufacture  :  all 
classes.  Brass  and  bronze  manufacture  other 
than  foundry  :  all  classes  (including  turbine  blade 
drawer).  Galvanised  sheet  manufacture  :  all 
classes.  Aluminium  manufacture  :  all  classes. 
Bletal  alloys  manufacture  :  all  classes.  Asbestos 
manufacture  :  aU  classes.  Scientific  instrimient 
makers.  Chemical,  engineering,  and  optical  glass 
makers.  Furnace  firebrick  maker  for  metal 
trades.  Explosives,  firev^'orks,  and  cartridge 
manufacture  r  all  workere.  Tar  distilling  in- 
dustry :  all  workers.  Alkali  manvifacture  :  aU 
workers.  Shale  oU  workers.  Chemical  trades  : 
chemist,  foreman,  overlooker,  process  man, 
chemist  (analytical)  ;  chemical  trades  :  lubricat- 
ing oils  and  other  lubricajits  (manufacture  of), 
wholesale  manufacturing  druggists,  chemist  in 
the  sense  of  a  person  dispensing  medicines  under 
the  National  Insurance  Acts.  ]3ruggists  (whole- 
sale manufacturing)  :  analytical  chemist.  Glass  : 
all  workers  in  glass  house  (known  variously  as 
gatherers,  blowers,  makers,  finishers,  melters. 
■chairmen,  servitors,  footmakers,  furnacemen),  ' 
gas  producer  man.  Leather  tanning  and  currying  : 
currier,  foreman,  tanner.  Luliricating  oils  and 
other  lubricants  (manufacture  of)  :  chemist, 
greasemaker,  manager,  oil  blender,  oil  blower, 
cooper,  distiller,  examiner,  filler,  filterer.  pressman 
and  bagman,  pumpman,  refiner,  pitchman,  tar 
and  resin  refiner.  Sugar  refining  (all  classes  of 
workpeople).  Tin  smelting  :  all  classes.  Tin- 
plate  manufacture  :  doubler,  foreman,  furnace- 
man.  Oil-cloth,  linoleum,  and  floor-cloth  manu- 
facture :  works  chemists,  cork  millers,  mill- 
stone dressers,  cement  makers,  mixing-room 
foremen,  foremen  trowellers  and  coverers,  foremen 
hangers  (hanging-off  men),  block  printei-s,  printing- 
machine  minders  (rotary  and  flat  machines), 
superintendent  oil  ))oilers,  embossing  machine 
superintendents,  calender  machine  superintendents,  ; 
inlaying  machine  superintendents,  varnish  and 
colour  makers  (see  also  list  for  paint,  colour, 
and  varnish  making  industry).  Cliiua  and 
earthenware  manufacture  (other  than  stoneware)  : 
overlookers,  managers,  and  foremen,  slip  makers, 
throwers,  cliina  turners,  ground  layers,  sanitary 
"ware  pressers,  .sanitary  ware  casters,  mould  makers, 
saggar  makere  and  assistants,  printers,  biscuit 
oven  men  (placers,  firemen,  odd  men),  glost  oven 
men  (placers,  firemen,  odd  men),  packers.  Paint, 
colour,  and  varnish  making  :  works  chemists, 
foremen,  colour  strikers,  head  grinders,  head  oil 
boilers,  varnish  makers  (runners  of  varnish  or 
gums),  ilachine  creameries  and  condensed  milk 
and  milk  powder  factories  :  foremen,  condensers. 
BleacMng,  dyeing,  calico  printing,  and  textile 
finishing  trades  :  departmental  managers,  fore- 
mien  or  overlookers,  calender  men,  beetlers,  driers 
and  stovers.  Paper  manufacture  :  potchermen, 
beatermen,  paper  machinemen,  back  tenters  on 
paper  machines,  calender  men,  reeler  men,  cutter 
men.  head  rag  boilers.  Hide  and  skin  markets, 
and  skin  and  bone  factories  :  departmental 
managers,    hide    and    skin    classers.       Margarine 


manufactiire :  foremen,  chiirnmen,  blenders, 
kneaders.  Preparation  of  edible  oils  and  fats : 
foremen,  pressmen,  oil  refiners,  coopers.  Grocery 
and  provision  trades  :  analytical,  consulting, 
and  research  chemists  are  not  to  be  accepted  for 
immediate  enlistment  or  called  up  for  service 
with  the  colours  without  the  consent  of  the 
Eoyal  Society  in  each  case.  Chemical  labora- 
tories :   head  laboratory  attendants. 

Prohibited  exports.   Order  in  Council,  Dec.  13,  1915. 

The  exportation  of  "  magnesite,  caustic  or  lightly 
calcined,  and  dead  burnt  magnesite,"  and  of 
"  magnesium  and  its  alloys,"  is  prohibited  to  all 
destinations.  The  exportation  of  beeswax  is 
prohibited  to  all  destinations  abroad  other  than 
British  Possessions  and  Protectorates.  The  word 
"  coke  "  is  now  used  in  place  of  "  coke  made  in 
gas  works  "  in  the  prohibition  relating  to  exports 
of  coal  and  coke.  The  export  of  silica  bricks  is 
prohibited  to  aU  foreign  countries  in  Europe  and 
on  the  IMediterranean  and  Black  Seas,  other  than 
Prance,  Russia  (except  through  Baltic  ports), 
Italy,  Spain,  and  Portugal. 


Books  Received. 

Painting  by  Immersion  and  by  Compressed  Air. 
By  A.  S.  Jennings.  Offices  of  "  The  Managing 
Engineer,"  93,  Chancery  Lane,  W.C.  xv. -f272 
pages,  8|x5Jin.     Price  10s.  6d. 

The  adoption  of  immersion  and  spraying  methods 
in  the  application  of  paints  and  varnishes  is 
increasing  rapidly  in  this  country,  and  this  book 
should  prove  of  value  to  manufacturers  and 
others  who  \vish  to  ascertain  whether  these  methods 
are  suitable  for  their  particular  purposes.  Pro- 
vided one  of  these  methods  is  applicable,  there  can 
be  no  question  as  to  the  saving  of  time  and  labour 
which  they  effect,  whilst  the  results  are  claimed 
to  be  at  least  equal  to  those  produced  by  brushing. 
The  author  describes  all  the  principal  appliances 
in  use  for  spraying  paint,  enamel,  varnish,  etc., 
and  also  the  chief  types  of  plant  used  for  dipping. 
Full  reference  is  made  to  the  modern  process  of 
"  flowing  on  "  enamels,  and  a  chapter  on  metal 
spraying  is  also  included.  The  number  of  products 
for  which  these  methods  are  used  may  be  gathered 
from  the  fact  that  they  range  from  pins  to 
locomotives  and  from  artificial  flowers  to  pianos 
and  organs.     The  book  contains  150  illustrations. 

Annual  Report  of  the  Chief  Inspector  op 
Factories  and  Workshops  for  the  Year  1914. 
[Cd.  8051.]  Wyman  and  Sons,  Fetter  Lane, 
London,  E.C.  v.  -1-  133  pages  foolscap. 
Price  Is.  2d. 

An  abstract  of  this  Report  will  be  found  on  page 
1230  of  this  issue  of  the  Journal. 

Chlorine   and    Chlorine   Products.        By    G. 

Martin  and  G.  W.  Clough.    Crosby  Lockwood 

and   Son,    London.     94  4-6    pages.     10x6J   in. 

Price  7s.  6d. 

This  is  the  foiuth  of  the  "  Manuals  of  Chemical 

Technology  "  which  are  being  edited  by  Dr.  Martin, 

and    contains    sections    on    the    manufacture    of 

bleaching   powder,    hypochlorites,    chlorates,    per- 

chlorates,  Ijromine,  iodine,  and  hydrofluoric  acid, 

together  with  a  chapter  on  peroxides  and  per-acids. 

Brief  descriptions  are  given  of  the  principal  forms 

of  process  and  apparatus  used,  and  references  to 

the  literature  of  the  subject  are  added. 
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Herriot,     Wm.     Scott,    Clarewood,    Thorntonhall, 

Lanarkshire,  Mechanical  Engineer. 
Herrmann,  R.  W.,  59,  Mark  Lane,  London,  E.C., 

Chemical  Merchant. 
Hersam,     Ernest     A.,     University    of    California, 

Berkeley,   Cal.,    U.S.A.,   Associate   Professor   of 

Metallurgy. 
Hersey,  Dr.  Milton  L.,  P.O.  Box   1086,  Montreal, 

Canada,   Consulting  Chemist. 
Herty,  Prof.  Chas.  H.,  University  of  N.  Carolina. 

Chapel  Hill,  N.C.,  U.S.A.,  Professor  of  Chemistry. 
Herz,  Dr.  Albert,  c/o  John  Crosslcy  and  Sons,  Ltd., 

Halifax,  Yorks,  Chemist. 
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1907.  Hess.  Arthur  F.,  c/o  A.  Hess  and  Bro.,  Ltd.,  Kirk- 
stall  Road,  Leeds,  Oil  Distiller. 

1905.  Hesse,  Dr.   Bemhard  C,  90,  William  Street,  New 

York  City,  U.S.A.,  Chemist. 

1891.  Hetherington,  Dr.  Albert  E.,  Ammonia  Soda  Works, 

Fleetwood,  Lancasliire,  Analytical  Chemist. 
1894.  He«-itt,  A.  H.,  The  Green  Island  Cement  Co.,  Ltd., 
Hong  Kong,  China,  Engineer. 

1910.  Hewitt,    Arthur,    c/o    Consumers'    Gas    Co.,     19, 

Toronto     Street,      Toronto,     Canada,     General 
Manager. 
O.M.  Hewitt,  Dr.  D.  B.,  28.  Queen's  Gardens,  Hyde  Park, 
London,  W.,  Alkali  Manufacturer. 

1896.  Hewitt,    Dr.    J.    Theo.,    F.R.S.,    CUSord    House 

Bedfont,  Middlesex,  Lecturer. 
1890.  Hewlett,  John  C,  40 — i2,  Charlotte  Street,  Great 
Eastern    Street,    London,    E.G.,    Manufacturing 
Chemist. 

1907.  Hewson,  Geo.  W.,  Grasmere,  Field  Terrace,  Jarrow- 

on-Tj-ne,    Analj^tical    Chemist. 

1893.  Hey,  Harry,  2,  Ash  Terrace,  SavUe  Town,  Dewsbury, 

1894.  Heyl,    G.    Edward,    Gl-62,    Lincoln's    Inn     Fields, 

London,  W.C,  Chemical  and  Electrical  Engineer. 

1906.  Heys,     Charles     H.,     Toronto     Arcade,     Toronto, 

Canada,  Consulting  Chemist. 
191.5.  Hibbert,   Gilbert   S.,    Buckton   Vale    Print    Works, 
Stalvbridge,  Cheshire,  Printworks  Manager. 

1901.  Hiby,  Dr.  Walter,  c/o  The  Otto  Hilgenstock  Coke 

Oven    Co.,    Ltd.,    Post    Office    House,    Leeds, 
Chemical  Engineer. 

1906.  Hicking,  W.  Norton,  Queen's  Road  Works,  Notting- 

ham, Lace  Dresser. 
1006.  Hickman,   T.    Moore,   Oakleigh,   Tettenhall    Wood, 
Wolverhampton,  .\nalvst. 

1897.  Hicks,  Edwin  F.,  4837,  Fairmount  Avenue,  Phila- 

delphia, Pa.,  U.S.A.,  Analytical  Chemist. 

O.M.  Higgin,  W.  H.,  c/o  C.  J.  Schofield,  Ltd.,  Alkali 
Works,  Clayton,  Manchester,  Chemical  Manu- 
facturer. 

1913.     Higgins,  A.  Howard,  Metallurgist. 

1915.  Higgins,  C.  A.,  c  'o  The  New  Explosives  Co.,  Ltd., 
62,  London  Wall.  London,  E.C.,  Works  Chemist. 

1886.  Higgins,  C.  L.,  41,  Knowsley  Road,  Cressington 
Park,  Liverpool,  Manufacturing  Chemist. 

1905.  Higgins,  Dr.  Eric,  Chemist. 

1905.  Higgins,  John  M.,  39,  Queen  Street,  Melbourne,  Vic., 
Australia,   Consulting   Metallurgist. 

1908.  Higgins,  S.  H.,  Luncarty  Bleachfield,  Perth,  Chemist 

and  AsBt.  Manager. 

1909.  Higson,   Frank,   52,   Chapel  Street,   Salfoid,   Man- 

chester, Analytical  Chemist. 
1909.  Higuchi,  Ken-ichi,  Central  Laboratory,  South  Man- 
churia Railway  Co.,  Dairen,  Manchuria,  Chemical 
Engineer. 

1911.  Hilditch,  T.  P.,  Birehdene,  Cross  Lane,  Grappenhall, 

Warrington,  Research  Chemist. 
1903.  Hill.  Chas.  Alex.,  c/o  British  Drug  Houses,  Ltd., 
22—30,  Graham  Street,  Citv  Road,  N.,  Chemist. 

1897.  HUl,  Dr.  Herbert  M.,  20,  West  Eagle  Street,  Buffalo, 

N.Y.,  U.S.A.,  City  Chemist. 

1907.  Hill.  James  A.,  8,  Highfield  Crescent,  Rock  Ferry, 

Cheshire,  Technical  Chemist. 

1908.  Hill,  J.   H.   F.,  c/o  Broken  Hill  Proprietary  Co., 

Steel     Works,     Newcastle,     N.S.W.,     Australia, 
Superintendent,  Coke  and  By-Product  Plant. 
O.M.    Hill,  J.  K.,    13,    Osborne   Place,   Ibrox,   Glasgow, 
Manufacturing  Chemist. 

1892.  HiU,   Sydney,   o/o   BlundeU,  Spence,  and  Co.,  Ltd., 

Hull,  Analytical  Chemist. 
1903.  Hill;  W.  Basil,  Foss  Islands  Tannery,  York,  Tanner. 

1902.  Hill,    Wm.    G.,    jun.,    o/o    Apsley    Rubber    Co., 

Hudson,  Mass.,  U.S.A.,  Chemist. 

1898.  Hill- Jones,    Thos.,    Invieta    Mills,    Bow    Common 

Lane,  London,  E.,  Manufacturing  Chemist. 
1894.  HUls,  Harold  F.,  Commercial  Gas  Works,  Stepney, 

London,  E.,  Analytical  Chemist. 
O.M.  Hills,    W.,    Oxford    Works,    Tower    Bridge    Road, 

London,  S.E.,  Pharmaceutical  Chemist. 


1899.  Hinchley,  J.  W.,  55,  Redcliffe  Road,  London,  S.W., 
Chemical  Engineer. 

1904.  Hinckley,  J.  F.,  69,  Rugby  Road,  Brooklyn,  N.Y., 

U.S.A.,  Chemical  Engineer. 
O.M.  Hindle,  J.  H.,  8,  Cobham  Street,  Accrington,  Dye- 
works  Manager. 
i   1909.  Hinks,    Edward,    16,    Southwark   Street,    London, 
j  S.E.,  Analyst. 

1899.  Hinks,  Percy  J.,  Danger  Building  Dept.,  Royal 
Laboratory,    Woolwich   Arsenal,    S.E.,   Chemist. 

1891.  Hinman,  Bertrand  C,  Coventry  House,  South  Place, 

Finsbury,  London,  E.C.,   Metallurgical  Chemist. 

1912.  Hinraan,  Jack  J.,  jun.,  1,  Bloom  Terrace,  Iowa  City, 

Iowa,  U.S.A.,    Laboratory   Director. 

1909.  Hirsch,  Fritz,  51,  Ferndale  Avenue,  Wallsend-on- 
Tyne,  Analytical  Chemist. 
(   1914.  Hirschberg,  Dr.  Leon,  20,  Birchington  Road,  Crouch 
I  End,  N.,  Chemical  Engineer. 

1914.  Hirst,  A.  Norman,  Box  1141,  Durban,  South  Africa, 
Consulting  Chemist. 

1895.  Hirst,  H.  Reginald,  Bank  House,  StainchSe,  Batley, 
Yorks,  Works  Chemist. 

1907.  Hirt,  Wilhelm  B.,  c/o  Cuming,  Smith,  and  Co.,  Ltd., 
Yarra  Junction,  Vic,  Australia,  Analytical 
Chemist. 

1S96.  Hislop,  Geo.  R.,  (Journals)  Gas  Works,  (com- 
munications) Greenhill  House,  Underwood  Road, 
Paisley,  Gas  Engineer  and  Manager. 

1913.  Hitchcock,  Thos.  J.,  28,  Albany  Road,  Manor  Park, 

Essex,  Technical  Chemist. 

1914.  Hoare,  Capt.  F.  R.  J.,  27,  Eccleston  Square,  London, 

S.W.,  Ordnance  Dept.,  South  African  Forces. 
1906.     Hobsbaum,  I.  B.,  c/o  Messrs.  Anthony  Gibbs  & 
Sons,  22,  Bishopsgate,  London,  E.C.,  Chemist. 

1905.  Hobson,  Alfred,  Dantzic  Brewery,  Imperial  Street, 

Regent  Street,  Leeds,  Brewer  and  Wine  Manu- 
facturer. 

1909.  Hodgart,  Matthew,  Vulcan    Works,    Paisley,   En- 

gineer. 
1894.  Hodge,    Andrew,    Glenariff,    Whafey   Bridge,    near 

Stockport,  Printworks  Chemist. 
1913.    Hodgetts,    E.    A.    Brayley,     36,    Elvaston    Place, 

Queen's  Gate,  S.W. 

1915.  Hodgkinson,  S.  E.,  Tobacco  Factory,  Sharp  Street, 

Rochdale  Road,  Manchester,  AVorks  Analyst. 
O.M.  Hodgkinson,  Dr.   W.  R.,  89,  Shooter's  HiU'Road, 

Blackheath,  S.E.,  Professor  of  Chemistry. 
O.M.   Hodgson,  Chris.,  33,  Oakdale  Road,  Nether  Edge, 

Sheffield,  Metallurgical  Chemist. 
1913.  Hodgson,  Cyril  V.,  52,  London  Road,  Chesterton, 

North  Staffordshire,  Works  Chemist. 
1897.  Hodgson,  Matthew,  Ardmore,  Church  Hill,  Wicklow, 

Ireland,  Technical  Chemist. 
1890.  Hodgson,  Wm.,  60,  Deansgate,  Manchester,  Oil  and 

Colour  Broker. 

1910.  Hodsman,  Henry  J.,  Dept.  of  Fuel  and  Coal  Gas 

Industries,  The  University,  Leeds,  Chemist. 

1906.  Hogarth,     JuUus     W.,    The     University,    Sydney, 

N.S.W.,  AustraUa,  Demonstrator  of  Chemistry, 

1886.  Hogben,     W.,     Lampeter     House,     Exeter     Parl<, 

Bournemouth,  Celluloid  ^^'orks  Manager. 
O.M.  Hogg,  T.  W.,  c/o  John  Spencer  and  Sons,  Newburn 

Steelworks,      NewcaslIe-on-Tyne,      SletaUurgical 

Chemist. 
1905.  Holcroft,  Harold,  Parkdale,  ^'olverhampton,  Iron 

founder. 

1887.  Holden,  G.  H.,  Manchester  Oxide  Co.,  Ltd.,  Canal 

Street,  Miles  Platting,  Manchester,  Chemist. 

1904.  Holden,  Norman  N.,  c/o  Hardman  and  Holden, 
Ltd.,  Miles  Platting,  Manchester,  Manufacturing 
Chemists 

1902.  Holdsworth,  Ernest  T..  "Holme  Dene,"  Crossley 
Hall,  Bradford.  Dver. 

1885.  Holgate,  T.  E.,  173,'  Hollins  Grove,  Darwen,  Lan- 
cashire. Metallurgist. 

O.M.  Holland,  Philip,  22,  Taviton  Street,  Gordon  Square, 
London,  W.C.  Analytical  Chemist. 

1892.  Holland,   Philip  H.,  546,  Sherbrooke  Street  West, 

Montreal.  C'anada,  Merchant. 
1909.  HoUiday,  F.E.,81,FultonStreet,NewYorkCity,U.S.A. 


UST   OF   MEMBERS. 


XXV. 


189ti.  HolUngs,  J.  Spencer,  Brymbo,  North  Wales,  Works 

Manager. 
1909.  Holliiigwiirth,    David    \'.,  Birihonn ood  Collieries, 

Kidsgrovc,  Stokc-on-Tiont.  Cas  Aiiahst. 

1903.  Hollinshcad,    Peter,   The   Beeches,   Weston   Road, 

Runcorn,  Cheshire,  Chemist. 
1900.  Hollinshcad,   Dr.    Warren   11.,   Wingrove   Avenue, 
Xashvillo.  Tenn..  U.S..\.,  Teacher  of  Cheniistrv. 

1904.  Holloway,  E.  G.,  c/o  Jas.  S.  Kirk  and  Co.,  360, 

North     Water     Street,     Chicago,     111.,  U.S.A., 

Chemist. 
1S90.  Holloway,  G.  T.,  9-13,  Emraett  Street,  Limehouse, 

London.  E.,  Chemist  and  >IetaUuri;i.st. 
1883.  Holmes,  Ellwood,  Wyncote,  Jesmond   Park   East, 

Ncwcastle-on-Tyne,  Colour  Manufacturer. 
O.M.  Holmes,  F.  G.,  Tliames  Tar  Works,    Lower  Road, 

Northfleet,   Kent,   Tar  and  Ammonia   Distiller 
1914.  Holroyd,  Thomas  A.,  Carnalic   House,    Perambore 

Barracks,  Madras,  India,  Colour  Chemi-t. 
1013.  Holt,   Dr.   Alfred,   Dowseficld,   .Allcrton,  Liverpool, 

University  Reader  in  Phvsical  Chemistry. 
1900.  Holthouse,   Harold  B.,   \0C%  Radcliffe  Road,  West 

Bridgford,  Notts.  Chemist. 
1902.  Ilolton,    Alf.    L.,    Chemical    Dept.,    Gas    Works, 

Bradford  Road,  Manchester,  Chemist. 
1892.  Holton,  E.  C,  601,  Canal  Road,  N.  W.,  Cleveland, 

.  Ohio,  U.S.A.,  Chemist. 
IS93.  Holzapfel,  .Max,  c/o  Holzapfcis,  Ltd.,  Felling-on- 

Tyne,  Manufacturer. 
1S03.  Homfrav,  D.,  Analytical  Chemist. 
1909.  Hook,  Russell  W.,  8,  Holton  Street,  West  Medford, 

Mass.,  U.S.A. 
1904.  Hooker,   .•\.   H.,  c/o  Hooker  Electrochemical  Co., 

Niagara     Falls,    N.Y.,     U.S.A.,    Manufacturing 

Chemist. 
O.M.  Hooper,  E.  Grant,  16,  Royal  Avenue,  Sloane  Square, 

Ixjndon,  S.W.,  Chemist. 

1889.  Hooper,  Ernest  F.,  c/o  Brothcrton    and  Co.,  Ltd., 

Wear    Tar    Works,    South    Dock,    Sunderland, 
Technical  Chemist. 
IS88.   Hope,  Jas.,  The  Knoll,  Lcnzic,  near  Glasgow,  ami 
(.Journals)     The    Nickel    Co.,    Kirkintilloch,    by 
Glasgow,    Nickel    Works    Manager. 

1904.  Hopewell,    Fredk.,   59,    William   Street,   Montreal, 

Canada,  Manager. 
1892.  Hopkins,  Erastus,  "  The  Warrington,"  161,  Madison 
Avenue,    New    York   City,    U.S.A.,    Consulting 
Chemist. 

1905.  Hoppenstedt,    A.    W.,    c/o    Schoellkopf    and    Co., 

Perry    and    Mississippi    Stieets,    Buffalo,    N.Y., 

U.S.A..  Chemifit. 
1895.  Home,   Dr.   W.   D.,    175,   Park  Avenue,   Yonkers, 

NY.,  U.S.A.,  Consulting  Chemist 
1904.  Hornsey,  .J.  W.,  233,  Broadwa.,,  New    York   City, 

U.S.A.,  and  (Journals)  Summit,   N.J.,   U.S.A., 

Chemical  Engineer. 

1913.  Horroeks.   Herbert,   253,  JcUiff  Avenue,   Newark, 

N.J..  U.S.A.,  Chemist. 

1914.  Horroeks,  John  M.,  "  Maywood,"  Osborne  Road, 

Lcvenshulme,     Manchester,    Tar    Distiller    and 
Manufacturing  Chemist. 

1900.  HorsfaU,    Jno.,    4,    Grange    Avenue,    Rawtenstall, 

Manchester,  Analytical  and  Consulting  Chemist. 

1901.  Horton,     Edw.,    jun.,    Rothamstcd    Experimental 

Station,  Harpenden,  Herts.  Chemist. 

1906.  Haseason,  .las.  H.,  Sun  Buildings,  2,  Bridge  Street, 

Manchester,  Chemical  Manufacturer. 

1890.  Hoskins,  A.  Percy,  Clonlee,  Rosetta  Park,  Belfast, 

Ireland,  AnaUnical  Chemist. 
1899.  Hoskins,   Wm.,   2009,   Harris  Trust  Building,   111, 

West  Monroe  Street,  Chicago,  111.,  U.S.A.,  Chemist. 
1914.  Hough,  Alex.  T.,  95,  Abbeyfield  Road,  Rotherhithc, 

S.E.,  Chemist. 
1911.  Hough,  Samuel,  c/o  Lever  Bros.,  Ltd.,  Balmain, 

Sydney,  N.S.W..  Australia.  Chemist. 
1899.  Houlder,   Bertram   E.,   50,   Lady  Margaret  Road, 

Southall,  Middlesex,  Chemist. 
1892.  Houston,   John,   30,   Princess   Street,   Manchester, 

Dry  Salter 
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Howard,    A.    G.,    Burnt    House,    Chigwell,    Essex, 

Chemical  Manufacturer. 
Howard,    Bernard   F.,    Firbank,    Loughton,  Essex, 

Chemist. 
Howard,  1).,  Devon  House,  Buckhurst  Hill,  Essex, 

Chemical  Manufacturer. 
Howard.    I).    Lloyd.    I'pliall   Works,   llford,   Essex, 

Cheinical  Manufacturer. 
Howard,  Henry,  30,  Amory  Street,  Brookline.  Mass., 

U.S.A.,  Chemical  Engineer. 
Howard,  Nelson  A.,  c/o  General  Chemical  Co.  of 

California,     705,     Royal     Insurance     Building, 

San  Francisco,  Cal.,  U.S.A.,  General  Manager. 
Howard,  0.  McG.,  Paint,  Oil  and  Drug  Review, 
<    212,     West    Washington    Street,    Chicago,     III., 

U.S.A.,  President  and  Journalist. 
Howard,  Tom,  320,  Wellington  Road,  Hoaton  Chapel, 

Stockport,  Cheshire,  Chemist. 
Howe.    Chester    A.,    135,    Oliver    Street,    Boston, 

Mass.,  U.S.A.,  Dyestulf  Merchant. 
Howe,  .Jas.  Lewis,  VVashington  and  Leo  University, 

Lexington,  Va.,  U.S.A.,  Professor  of  Chemistry. 
Howe,  Dr.  Percy  R.,  530,  Pleasant  Street,  Belmont, 

Mass.,  U.S.A.,  Dentist. 
Howell,    Walter    L.,    Boom    314,    Custom    House, 

New  Orleans,  La.,  U.S.A.,  Chemist. 
Howies,  Fred.,  o/o  McDougall  Bros.,  66—68,  Port 

Street,  Manchester,  Chemist. 
Howorth.  V.  Wise.   10,  New  Court,  Lincoln's  Inn, 

W.C,  Techmcal  Chemist  and  Chartered  Patent 

Agent. 
Howroyd,  Richard  R.,  c/o  Calder  Mersey  Extract 

Co.,  Ltd.,  Ditton.  near  Widnes.  Chemist. 
Howson,  Herbert  (i.  286.  New  Chester  Rcjad,  Port 

Sunlight,  Birkenhead,  Analytical  (  hemist. 
Hoyler,   Fritz,   93.   Markci  Street,   Perth   Aniboy, 

N.J.,  U.S.A.,  Chemist. 
Hoyte,  Percy  S.,  Gas  Works,  Coxside,  Plymouth, 

Gas  Engineer. 
Hiibner,  Julhis,  Linden,  Chcadle  Hulnie,  Cheshire, 

Director   of   Dyeing   and   Papermaking   Depart- 
ments (.Municipal  School  of  Technology). 
Hudson,    Baker,    Public    Library,    Middlesbrough, 

Librarian. 
Hudson,  Dr.  Edw.  J.,  c/o  Pioneer  Iron  Co.,  Mar- 
quette,  Mich.,   U.S.A.,   Chemist. 
Hudson,  Norman.  S.   W.,  Eskbank   Iron  and  Steel 

Works,  Lithgow,  New   South  Wales,  Analytical 

Chemist. 
Hudson,  0.   F.,  The  University,  Edgbaston,   Bir- 
mingham,  Lecturer  on  Metallurgy. 
Hughes,   J.,   79,   Mark   Lane,  London.   E.G.,   Agri- 
cultural Chemist. 
Hughes,  Wm.  E.,  Electro  Chemust. 
Hulme,   Robert   B.,  1 162,  Union  Avenue,  Memphi.", 

lenn..  U.S.A.,  Chemical  Engineer  and  Manager. 
Hultman,   G.    H.,   St.    Paulsgatan   31,    Stockholm, 

Sweden,  Chemical  Enginee.-. 
Hulton,  H.  F.  E.,  15,  Oak  Hill  Court,  Putney,  S.W., 

Chemist. 
Humel,  Edward  J.,  13315,  Detroit  Street,  Lakewood, 

Cleveland,  Ohio,  U.S.A.,  Chemist. 
Humfrey,   Chas.,    Homewood,   Hartford,   Cheshire, 

Alkali  Works  Manager. 
Humphrey,    Richard  L.,   1001,  Harrison  Building, 

Philadelphia,  Pa.,  U.S.A.,  Civil  Engineer. 
Humphreys,    A.    C,    165,    Broadway,    New    York 

City,  and  (Jnls.)  Stevens  Inst,  of  Technology, 

Hoboken,  N.J.,  U.S.A.,  Engineer. 
Humphries,  Albert  E.,  Coxes  Lock  MUI,  Weybndge, 

Surrey,  Flour  Miller. 
Humphries,  Herbert  B.  P.,  (Jueen  Anne  s  Chambers, 

Westminster,  S.W.,  Consulting  Chemist. 
Humphrj-s,    N.    H.,    Gasworks,    SaUsbury,    Wilts., 

Gas  Engineer. 
Hunt,  Arthur  V.,   19,  Park  Road,  Port  Sunhght, 

Cheshire,  Analytical  Chemist. 
Hunt,    Chas.,    17,    Victoria    Street,    Westminster, 

London,  S.W.,  Civil  Engineer. 
Hunt    J.   S.,  Appleton,  Widnes. 
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1903.  Hunt,  P.  0.  Holmes,  99,  Queen  Street,  Melbourne, 

Vic.,  Australia,  Gas  Engineer. 
O.M.  Hunt,   W.,   Hampton   House,   Wood  Green,   Wed- 
nesbury,   Staffordshire,   Chemical  Manufacturer. 

1893.  Hunter,  Prof.  Matthew,  Rangoon  College,  Rangoon, 

Burmah,    Professor    of    Chemistry. 
O.M.  Huntington,  Prof.  A.  K.,  King's  College,  Strand, 

London,  W.C,  Professor  of  Metallurgy. 
1902.  Huntly,  Geo.  N  ,  14,  Old  Queen  Street,  Westminster, 

S.W.,  Analytical  and  Consulting  Chemist. 

1904.  Hurren,  F.  H.,  c/o  The  Rover  Co.,  Ltd.,  Coventry, 

Analytical  Chemist. 

1894.  Hurry,  E.  H.,  Llanover,  Churt,  Farnham,  Surrey, 

Mechanical  Engineer. 
1894.  Hutcheson,     Jno.     F.,    39,    St.      Tnoch     Square, 

Glasgow,  Chemical  Manufacturer. 
1912.  Hutchin,   C.   D.,  c/o  Messrs.   Meredith  and  Drew, 

Ltd.,  High  Street,  Shadwell,  London,  E.,   Biscuit 

Manufacturer. 
O.M.  Hutchinson,  T.  J.,  Aden  House,  Manchester  Road, 

Bury,  Analytical  and  Consulting  Chemist. 
1909.  Hutchison,  Chas.  F..  Eastman  Kodak  Co.,  Kodak 
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1913.  Mctcalf,  Frederick    A.,   10,   Offord   Street,  Passaic, 

N.J..  U.S.A..  Chemist. 

1899.  Metculf,    Howard    F.,    Farr   Alpaca   Co.,    Holyoke, 

Ma.«.,  U.S.A. 
1880.  Xletcalf,  Jno.,  Moorficld  Chemical  Works,  Altham, 
near  Accrington,  Tar  Distiller. 

1908.  Metcalfe,   F.rnest   D.,   Messrs.  Cuitis's  and  Harvey, 

Ltd.,    Cannon    Street    House,    London,    E.C., 
Secretary. 

1906.  Methley,  Bernard,  Ferndalc,  Moorgate,  Rothcrham, 

Yorks,  Encinecrinir  Chemist. 
1838.  Metz,  Herman  A.,  P.O.  Box  753,  New  York  City, 

U.S.A.,  Chemical  Merchant. 
1905.  Metzis,  Josef,  Anglicia  Petroleum  Co.,  Drohobycz, 

Galicia,  Austria,  Manager  of  Refinerv. 

1900.  Mewborne,     Robt.     O..     c/o     Kentucky    Tobacco 

Products  Co.,  Louisville,  Ky.,  U.S.A.,  Chemist. 

1907.  Meyer,  Dr.  Erwin,  c/o  Morgan  and  Wright,  Detroit, 

Mich.,  U.S.A.,  Chemist. 

1898.  Meyer,    Dr.    Franz,    c/o    R.    Wedekind    nnd    Co., 

Uerdingen     a/Rhcin,     Germany,     Metallurgical 
and  Chemical  Engineer. 

1904.  Meyer.  Prof.  Dr.  Richard,  Technische  Hochschule, 

Braunschweig,  Cermany,  Professor  of  Chemistry. 
1902.  Meyrick,    L.    J.,    137,    City    Road,    Birmingham, 

Assistant  Analyst. 
1912.  Michie,    Arthur    C.,    The    Wallsend    Laboratories, 

Wallsendon-Tyne,  Technical  Chemist. 
190!l.   Michie.  John  h..  13,  Falsidc.  Paisle\-. 
1907.  .Micklcthwait.  .Miss  Frances  .M.  0.".    15,  8t.  Mary's 

Siiuare,  Pa<lilingt<in,  W.,  Chemist. 

1911.  Middlemass,  Alphonso,  59,  Promenade,  Portobello, 

Midlothian,  Works  ChemLst. 
1904.  Mighill,  Dr.  Thos.  A.,  15,  E.xchange  Street,  Boston, 

Mas)>.,  U.S.A.,  Chemist. 
1890.  Miles,  G.  Wellington.  Room  214,  88,  Broad  Street, 

Boston,  Mass.,  U.S.A.,  Analytical  Chemist. 
1889.  Milestone,  W.  C,  45,  Heathfield  Road,  Wandsworth 

Common,  S.W..  Chemical  Works  Manager. 

1912.  Millar.     Chas.    .1..    23.    .lames    Street,    Greenhead, 

(Ilasgow,  Analytical  Chemist. 

1899.  Millar,   Ja.s.    H.. '  P.O.    Box    4975.    Johannesburg, 

Transvaal,  Manufacturing  and  Analytical  Chemist. 

1909.  Millar,  Jas.    Hill,  Chief  Chemist's   Laboratory,  St. 

James'  Gate  Brewery,  Dublin,  Chemist. 
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Manchester.  Analytical  Chemist. 
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Cal.,  U.S.A.,  Chemist. 
1883.  Miller,   Dr.   H.   von.     See  Miller-Aichholz,   Dr.   H. 
von. 

1894.  Miller,  Dr.  John  A.,  44-45,  Lewis  Block,  Buffalo, 

N.Y.,  U.S.A.,  Consulting  Chemist,  State  Analyst. 
1888.  Miller,    J.    Hopkins,    86.    North   Frederick   Street  , 
Glasgow,  Dyeworks  Chemist. 


1889.  Miller.  Jno.  Poyntcr,  Sandilands   Chemical  Works, 

Aberdeen,  Technical  Chemist. 
1901.   Miller.  Stuart    P...  c/o  I)u    rciut    Powder  Co.,  High 

E.vplosiyes   Operating    Dept.,    Wilmington,   Del., 

U.S. .A.,  Chi'mieal  ICngineer. 

1901.  MUler,  Dr.  W.  Lash,  50,  St.  Alban  Street,  Toronto. 

Canada,  Associate  Professor  of  Physical  Chemistry. 
1884.  Miller,    W.   .M.,   Caledonia   Estate,   Prov.  Wellesley, 

I'enang,  S.S  ,  Sugar  Chemist. 
1883.  Miller-Aichholz,  Dr.  If.  von,  Beatrixgasse  32,  Wicn, 

Austria,  Chemical  Manufacturer. 

1902.  Milligan,    R.    E.,    New    York    Continental    Jewell 

Filtration  Co.,  15,  Broad  Street,  Now  York  City, 
U.S..'V.,  Chemical  Engineer. 
CM.   Mills,    Prof.    E.   J.,   F.R.S.,   64,   Twyford   Avenue, 
West  Acton,  W.,  Emeritus  Professor  of  Technical 
Chemistry  and  Consulting  Chemist. 

1904.  Mills,    Dr.  J.    E.,    Uniyersity    of   South    Carolina, 
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1905.  Mill-.  Wm.  Henrv,  46,  Wall  Street,  New  York  Citv, 

U.S.A..  .Menhant. 

1905.  Milne,  Thomas,  e/o  The  Gas  Light  and  Coke  Co., 

Ltd.,      Finsbury     Court.      Finsbury      I'ayement, 
London.  E.C.,  Chemical  Products  Salesman. 

1903.  Millies,    Cresswell,    The   Cedars,    Holborough,    near 

Rochester,  Cement  Works  Alanager. 
1887.  Milnes,     Edmund,     Sccdfield,     Bury,     Lancashire, 

Dyeing  Extract  JIaker. 
1902.  Milnes,    Ernest    E.,    Park    Print    Works,    Halifax, 

Yorks,    Chemist. 
1909.  Mindelefl,  Chas.,  c/o  American  Smelting  and  Refin- 
ing Co.,  Maurer,  N.J.,  U.S.A.,  Chemist. 
1895.  Miner,  Harlan  S.,  c/o  Welsbach  Light  Co.'.  Gloucester 

Citv.  N.J.,  U.S.A.,  Technical  Chemist. 
1914.   Jliralles,   A.    D..   Calle    Pallars   No.    2!t,    Barcelona, 

S])ain,  Tanner  and  Leal  her  Trades  Chemist. 
1895.  Mitchell,   Chas.   A.,   c/o   Beaufoy  and   Co.,   South 

Lambeth  Road,  S.W.,  Analyst. 

1898.  MiteheU,  G.  D.  H.,  5.59,  Summer  Avenue,  Newark, 

N.J.,  U.S.A.,  Chemist. 

1904.  Mitsugi,  R.,  c  /o  Tcikio  Gas  Co.,  .Scnju  Works,  Senju, 

Tokio.  .Japan,  Chemist. 
CM.   Mitting,  E.  Kennard,  38,  Harold  Road,  Norwood, 

S.E..  Techmcal  Chemist. 
1909.   Miynslii.  K.,  0.«aka  (Jiis  Works,  Iwasakishn,  Nishiku, 

Osaka,  .lapan,  Eiejineer. 

1905.  Modi,  Dr.  E.  M.,  Mehcr  Buildings,  Tardeo,  Bombay, 

India.  Manufacturing  and  Analytical  Chemist. 
1010.   Moe,  Curl.  I'oydras,  Lii.,  U.S.A.,  Chemist. 

1906.  Moe.    Eldor  H.,   Box  206,  Salt  Lake  City,   Utah, 

U.S.A.,  Chemist. 
1914.  Mollitt.  Francis  A.,  (il.  South  Pennsylvania  Avenue, 

Wilkes  Harre.  Pa.,  U.S.A..  Cheniist. 
1911.  Mohan,  Kiehard  T..  e /o  Th  ■    Douglas    Packing  Co.. 
Gran  te  Hiiilding.  R  «hest -r,  N.V..  I". S.  A.,  Chemist. 
O.M.   Mohr,   Dr.   B..   09a,   Parliament   Hill,   Hampstead, 

N.W.,    Consulting   Chemist    and    Metallurgist. 
1894.  Mole,  Herbert  B.,  Royal  Albert  Brewery,  Queen's 

Road,  Reading,  Brewer. 
1901.  Mond,   Dr.   Albert  L,  c/o  Ilubcrs  and   Mond,    19, 

Southampton  Buildings,  Chancery  Lane,  London, 

W.C,  Chemical  Engineer. 

1899.  Mond,  Emile  S..  22,  Hyde  Park  Square,  London,  W., 

Technical   Chemist. 
1891.  Mond,  Dr.  Kobi.  L.,  Ccmbe  Bank,  near  Seven  aks, 
Kent,  Chemist. 

1906.  Monier- Williams,  G    W.,  32,  St.  ].K:onard's  Terrace, 

Chelsea.  S.W. 
1908    Monk,  Chas.  W.,  102,  Bloomficld  Road,  Plumstead, 
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1909.  Monk,  Reginald  H.,  388,  Grosvcnor  Avenue,  West 

mount,   P.Q.,  Canada,   Chemical  Engineer. 
1890.  Moodie,   Wm.    E.,   Alexandria   Works,   Alexandria, 

Sotland.  Analytical  Chemist. 
1905.  Moody,  Dr.  Gerald  T.,  Lome  House,  North  Dulwich 

S.E.,  Barrister-at-I.aw. 
1898.  Moody,  Dr.  Herbert  R.,  College  of  the  City  of  New 

York,    and    (Journals)    330,    Convent    Avenue, 

New  York  City,  U.S.A.,  "Professor  of  Chemistry, 
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10(13.  Mooney,  F.  Morgan,  118.  Pembroke  Road,  Dublin, 

Chemical   JIanure   Manufacturer. 
1915.  Jlooney,  P'ranic  M..  32,  St.  Matthew  Street,  Montreal, 

Canada,  Chemist. 
1002.  Moonev,  Luke.  820,  Ciranger  Street.  Fort  Worth, 

Texas,   U.S.A. 
1887.  Moore,   Chas.    C,   33,    Clarendon   Road,    Garston, 

Liverpool,  Chemist. 

1901.  Moore,  Dr.  Chas.  W.,  c/o  Crosfield  and  Sons,  Ltd., 

Laboratory,    Warrington,   Chemist. 
1907.  Moore,   Erne.st   P.,  c/o  The  Steel  Co.  of  Canada, 
Hamilton,   Ont.,  Canada,  Chemist. 

1911.  Jloore,  Ernest  W.,  c/o  Messrs.  T.  G.  Tickler,  Lt.l  , 

Southall.  ^liddlesex.  Analytical  Chemist. 

1902.  Moore,  Fred.,  Victoria  Chemical  Co.,  Ltd.,  Victoria, 

B.C.,  Canada.  Manufacturing  Chemist. 
1906.  Moore,   F.   H.,   Jlessrs.   G.   H.   Ogston  and   Moore, 

87-89,  Aldgate.  London,  E.,  Analytical  Chemist. 
1892.  Moore,  Dr.  Geo.  D.,  201,  SalisburyStreet,  Worcester, 

Mass.,  U.S.A..  Professor  of  Chemistry.  I 

1914.  Moore,  Harold,  c  o  Mirrlecs.  Bickerton,  and  Day; 

Hazel  Grove,  Stocknort,  Chemist. 

1912.  Jloore,    Joseph    W.,    Kinderton    House,    Runcorn, 

Works  Chemist. 

1914.  iloore,  Lawrence.  2fi.  Welbeck  Street,  Wakefield, 
Dyer. 

1905.  Moore,  Leslie  R.,  14.  Ehn  Street,  Concord,  Mass., 
U.S.A.,  Chemist. 

1899.  Moore,  Quintin,  jun.,  c/o  Wm.  Beardmoro  and  Co., 
Ltd.,  Parkhead  Forge,  Glasgow,  Works  Manager. 

1885.  Moore,  R.  T..  142,  St.  Vincent  Street,  Glasgow, 
Mining  Engineer. 

1899.  Moore,  Dr.  Russell  W..  121,  JIadison  Avenue, 
New  York  City,  U.S.A.  :  and  Journals  to  Uni- 
versity Library,  Princeton,  N..1.,  U.S.A.,  Chemist. 

1890.  Moore,  Thos.,  2i3.  Hc-athtield  Road,  Biimingham, 
Analytical  Chemist. 

1910.  Moorhoiise     Samuel,    138,    New    Road,    Blackley, 

.Manchester,  Secretary  and  Oil  Specialist. 

1905.  Moorwood,  F.  Colin,  c/o  W.  H.  Dyson,  The  Amal- 

gams Co.,  Ltd.,  AttercUffe  Road,  Sheffield,  Steel 

Manufacturer. 
1903.  Moran,  Geo.  A.,  98,  Massachusetts  Avenue,  North 

Andover,  Mass..  U.S.A.,  Chemist. 
1902.  More,  Andrew,  Ellesmere,  King's  Road,  Walton-on- 

Thames.  Analytical  Chemist. 
1908.  Morfey,  Harold,  c/o  The  Mitchell  Main  Colliery  Co., 

Wombwell,   near  Barnsley,   Y'orks,    JIanager  of 

By-Products  Works. 

1901.  Jlorgan,   Dr.   Gilbert  T.,  Royal  College  of  Science 

for     Ireland,     Dublin,     Ireland,     Professor      of 
Chemistry. 
1912.  Morgan,  Sidney.  Petaling  Estate,  Selangor,  Federated 
Malay  States,  Analytical  Chemist. 

1906.  Morgan,  Thos.,  "  Meirion,"  Dovedale  Road,  Mossley 

Hill,  Liverpool,  Manufacturing  Chemist. 
1898.  Morgan,   T.   M.,   370,   Wood   Avenue,   Westmount, 

Quebec,  Canada,  Cement  Works  Manager. 
O.M.    Moritz,  Dr.  E.  R.,  45,  Great  Tower  Street,  London, 

E.C.,  Brewing  Chemist. 
1885.  Morley,  Dr.  H.  Forster,  5,  Lyndhurst  Road,  Hamp- 

stead,  N.W.,  Professor  of  Chemistry. 

1902.  Morrell,   Dr.   R.   S.,   Messrs.   Mander  Bros.,  Colour 

and  Varnish  Works,  Wolverhampton,  Chemist. 
1884.  Morrice,   Jas.   A.,    1,   Prince's  Terrace,   Dowanhill, 

Glasgow,  Starch  and  Gum  Manufacturer. 
1906,  Morris,   A.    H.,    152,   Chorley   New   Road,   Bolton, 

Lanes,  Brewer. 
1898.  Morris.     Edgar    F.,     Osney    House,    Brinnington, 

Stockport.  Research  Chemist. 
1897.  Morris,   Harry,   The   Hall,   Hexthorpe,   Doncaster, 

Chemical  Merchant. 
1890.  Morris,  Herbert  N.,  Gorton  Brook  Chemical  Works, 

Manchester,    Technical    Chemist. 
O.M.    Morris,  J.   Haj'dn.     See  Haydn-Morris.  J. 
1908.  Morris,  Wm.  J.,  31,  Prince  Alfred  Road,  Wavertrce, 

Liverpool,  Chemist. 

1911.  Morrison,  G.  R.,  318,  Bath  Street,  Glasgow,  Chemist. 
1910.  Jlorriscn,  J.  A.  S.,  c/oClark.  Son,  and  .Morland,  Ltd., 

Glastonbury,  Somerset.  Leather  Chemist.  i 


1910.  Morrison,    John    W.,    Gas    Offices,    Sheffield,    Gas 

Engineer. 
1906.  Mcrrow.  .las.  M.,  71 ,  Tache  Avenue.  Norwood  Grove, 
St.  Boniface.  Alan.,  Canada.  An.ilvtical  Chemist. 

1901.  Morse,  Willard  S.,  Seaford.  Del,   U.S.A..  Manager. 

1904.  Morson,  Thos.  D.,  14,  Elm  Street,  Gray's  Inn  Road, 

London,  W.C.,  Chemist. 
1906.  Morson.  T.  Pierre,  14,  Ehn  Street,  Gray's  Inn  Road, 

London,  W.C.,  Chemical  Manufacturer. 
1007.  Morton.    George    A.,    "  Allindale, '    Upper    Shirley 

Avenue,    Shirley,    Southampton,    Chemist    and 

Works  Manager. 
1897.  Morton,  Jno.,  North  Road,  St.  Helens,  Lancashire, 

Analj'tical   Chemist. 

1902.  Mosbaugh,  F.  B.,  c/o  Anglo-Canadian  Leather  Co., 

HuntsvUle,  Ont.,  Canada,  Chemist. 

1911.  ilosenthal,     E.     Macqueron    de,    9,    Rue    Neuve, 

Versailles,  France,  Chemist. 
1894.  Moszczenski,  J.  B.,  216,  Ovington  Avenue,  Brooklyn, 
N.Y.,  U.S.A.,  Consulting  Chemist. 

1897.  Motion,  Jno.,  c/o  The  Joseph  Dixon  Crucible  Co., 

Jersey  City,  N.  J., U.S.A.,  Assistant  Superintendent. 
1887.  Moul,  Frank,  Alder.sgate  Chemical  Works,  Southall, 

Technical  Chemist. 
1884.  Moult,  J..  3,  Gladstone  Terrace,  Gateshead-on-Tync, 

Secretary. 

1898.  Moulton,   Prof.   Chas.   W.,   Vassar  College,   Pough- 

keepsie,  N.Y.,  U.S.A.,  Professor  of  Chemistry. 

1905.  Moulton.  Rt.  Hon.  Lord.  F.R.S.,  57,  Onslow  Square. 

London,  S.W. 
1892.  Mount,  Edw.,  Oaklands,  Aughton.  near  Ormskirk, 

Assistant  Secretary  {United  Alkali  Company). 
1905.  Mrazsek,  F.  M.,  31,  West  Cromwell  Road,  London, 

S.W.,  Consulting  Chemist. 
1907.  Mueller,   Dr.   Carl,   Alte  Weinsteige  48,   Stuttgart, 

Germany,  Chemist. 
1890.  Muir,  Jas.  Stanley,  23,  Lilybank  Gardens,  Glasgow, 

Chemist. 
O.M.   MuUer,    Dr.    H.,    F.R.S.,    13,    Park   Square   East, 

Regent's  Park.  London,  N.W.,  Research  Chemist. 

1013.  Mumford,  Capt.  E.  Moore.  Bio-chemist, 

1896.  Mundy,  Lionel,  27,  Merton  Road,  Kensington,  W., 

Importer  of  Unfermented  Wines. 
1914.  Munn,  W.  F.,  518,  Main  Street,  East  Orange,  N..J., 

U.S.A.,  Chemist. 
1887.  Munroe,     Prof.     Chas.     E.,     George     Washington 

University,  Washington,  D.C.,  U.S.A.,  Professor 

of  Chemistry  and  Dean. 

1900.  Munton,  Fred,  T.,  Craigmore,  Wiasford,  Cheshire, 

A.R.S.M.,  Analytical  Chemist. 

1904.  Murdoch,    Alexander,    Garden  Suburb,  Westerton, 

Glasgow,  Analytical  Chemist. 
1886.  Murdoch,  R.  H.  M.,  Norwood,  Saltcoats,  Ayrshire. 

Explosives  Chemist.  '^ 

1899.  Murphy,  Albert  J.,  3  and  4,  Queen  Square,  Leeds, 

Brewer's  Chemist. 

1901.  Murraj',  Benjamin  L.,  c/o  Merck  and  Co.,  Rahway, 

N.J.,  U.S.A.,  Chemist. 
1903.  Murray,    Chas.    B.,    407,    Perry    Payne    Building. 
Cleveland,  Ohio,  U.S.A.,  Chemist. 

1014.  Murray,  .Tames  P.,  The  Canadian  Oil  Producing  and 

Refining    Co.,    Ltd.,     Pctrolea,    Ont.,    Canada, 

Mining  Director. 
1914.  Murray,   John   E.,  c  o    Emerson    Drug    Co.,    64, 

Spadina    Avenue,  Toronto,  Canada,  Laboratory 

Superintendent. 
1S98.  Murray,  Rd.,  c  /o  Brotherton  and  Co..  Ltd.,  Ammonia 

Works,  Holmes  Street,  Leeds,  Analj-st. 
1908.  Murray,  Dr.  Thos.  J.,  Municipal  Technical  School, 

Wolverhampton,   Lecturer  on  Chemistry. 

1905.  Murrill,   Dr.   Paul   I.,   e/o   U.S.   Rubber  Co.,   11th 

*  Avenue  and  58th  Street,  New  York  City,  U.S.A., 
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O.M.  Musi)ratt,  Dr.  E.  K.,  Seaforth  Hall,  near  Liverpool, 
Alkali  Manufacturer. 

1894.  Sluspratt,  ilax.  The  Grange,  Fulwood  Park,  Liver- 
pool, Technical  Chemist. 

O.M.  Muspratt.  S.  K..  Alkah  Manufacturer. 

1907.  Musso,  Louis  A.,  Box  956,  G.P.O.,  Sydney,  N.S.W. 
AustraUa,  Technical  Chemist. 
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1897.  Nairn,    Michael,    Dysart    House,    Fiie,    Linoleum 

Manufacturer. 
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1903.  Nakayama,   T.,   c  o    Fuji    Paper   Co,    Mill  No.    5, 
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424,  Chester,  Pa.,  U.S.A.,  Chemist. 

1913.  Regan,  Colston  J.,  14,  Pencricy  Road,  Catford,  S.E., 

Analytical  Chemist. 

1897.  Reid,  Andrew,  c/o  L.   and  J.   McLellan,  65,   Port 

Dundas  I'oad,  Glasgow,  Chemist. 

1909.  Reid,    David    E.,   Kodak   Park,    Rochester,   N.Y., 

U.S.A.,  Chemist. 

1906.  Reid,  James,  Caldercruix  Mills,  by  Airdrie,  Scotland, 

Chemist. 
1913.  Reid,  .).   .Mcston.   Vcinon   Lodge,  Gateacrc,  Liver- 

|iool,    Man\ifacluring    Chemist. 
1905.  Reid.  Dr.  .b.hti  H..  Wcstgarth.  Kccles  Road,  Formby, 

Lanes.    Chemist. 

1907.  Reid,  Robert,  Agenda  do  Tharsis,  Huelva,  Spain, 

Analytical  Chemist. 

1896.  Reid,  Robt.,  Oil  Mills,  Horbury  Bridge,  near  Wake- 

held,  Chemist. 
O.M.  Reid,    Waller    F.,    Fieldsidc,    Addlcstone,   Siiriey, 

Technical  Chemist. 
1893.  Reid,     Wm.,     jun..    Bombay     Dyeworks,     Dadur, 

Bombay,  India,  Dyer. 

1910.  Reitcr,     Dr.     Kaspar,     Bayrischzell,     Hochkrcnt, 

Bavaria,  Chemist. 

1898.  Reitraeycr,    Robt.    E.    D.,    63,    Crutched    Friars, 

London,  E.G.,  Chemical  Merchant. 

1904.  Remington,  Prof.  Joseph  P..  1832,  Pine  Street, 
Philadelphia,  Pa.,  U.S.A.,  Author,  U.S.  Phar- 
macopoeia. 

1900.  Remington,  J.  Stewart,  Aynsome,  Grange-over- 
Sands,  R.S.O.,  Lanes,  Consulting  Chemist. 

1903.  Renifen,  Professor  Ira,  Johns  Hopkins  University, 
Baltimore,  Md.,  U..S.A.,  Professor  of  Chemistry. 

1911.  Renaud,  Paul,  8,  Rue  Nouvelle,  Paris  (9"),  France, 

Consulting  Engineer. 
O.M.  Rennic,  Dr.  E.  H.,  University  of  Adelaide,  South 

Australia,  Profetsor  of  Chemi-'try. 
1911.  Renttchler,  Mahlon  J.,  c/o  Oakland  Chemical  Co., 

Rofsville,    Staten   If.,    N.Y..  U.S.A.,    Bacterio- 
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1901.  Renwick,  Frank  F.,  Sunny  Side,  Wcald  Road, 
Brentwood,  Essex,  Chemist  (Photographic 
Works). 

1907.  Reoch,    Robert    A.    S.,    Pacific    Mills    Printworks, 

Laurence,    Mass.,    U.S.A.,    Printworks    Superin- 
tendent. 

1894.  Rettie,  Theodore,   10,   Doune  Terrace,  Edmbu'rgh, 

Metallargical  Chemist. 

1895.  Reubens,  Chas.  M.,  G8,  CUff  Street,  New  York  City, 

U.S.A.,  Chemist. 
1912.  Reuter,    Dr.    L  ,   Apartado    6,   Torreon,   Coahuila, 

Mexico,  Technical  Director,  "'  La  Union  S.A." 
1905.  Revis,  Cecil,  5,  Carlton  Villas,  Station  Road,  Barnes, 

S.W.,  Analyst. 
1904.  Rej-nard,    Otto,   3,   Selborne   Villas,    Manningham, 

Bradford.  Yorks,  Chemist. 
O.M.  Reynolds,    Dr.    J.    Emerson,    F.R.S.,    3,    Inverness 

Gardens,  Kensington,  W.,  Professor  of  Chemistry. 

1912.  Reynolds,     Wm.     Colebrook,    "  Wharfelale,"    Up- 

minster,  Essex,  Manufacturing  Chemist. 

1913.  Rhcad,   T.    F.    Erie.   Sunnyside.    Polygon   Avenue, 

Levenshiilme,  Manchester,   Research  Chemist. 

1908.  Rhoads,  J.  Edgar,  221 1,  Shallcross  Avenue,  Wilming- 

ton, Del.,  U.S.A.,  Leather  Chemist. 
O.M.  Rhodes,  E.,  c/o  Thos.  Viekers  and  Sons,  Widnes, 

Technical  Chemist. 
1892.  Rhodes,  P.  J.,  Bridge  Ilouse,  Church,  Accrington, 

Dye  and  Print  Works  Manager. 
1889.  Richards,  Edgar,  GO,  Ayrault  Street, Newport,  R.I., 

U.S.A.,  Analytical  Chemist. 
1888.  Richardson,   Dr.   Clifford,   Room   1615,  Woolworth 

Building,     233,     Broadway,     New     York    City, 
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1903.  Riohardton,    F.    J.,   Chemica 

Docks,      Dublin,     Ireland, 

Manufac'.urer. 

1884.  Richardson,  F.  W.,  Coun»y  Analyst's  Office,  Brad- 
ford, Yorkshire,  Analytical  Chemist. 
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Ferry,  Cheshire,  Manager. 
1S91.  Richardson,   Walter   W.,   Aldinghnm,    Park    View 
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1903.  Richardson.  Wm.,LinBel':l,  Wood  Lane,  Ileadingley, 

Leeds,  DrvFalter. 
1894.  Richardson,  Wm.  H.,  Newsky  Thread  Mills,  Malaja, 

Bolo'.naja,  Fetrogr  d,  Rus.sia,  Textile  Chemist. 

1898.  Richmond,  Jno.  R.,  The  Hollies,  Blurton,  Longton, 

Staffs,  Alkah    Works  Manager. 

1901.  Richmond,    Sylvester    0.,    Royal    William    Yard, 

Plymouth,  Analvtical  Chemist. 
1884.  Rideal,  Dr.  Samuel",  Laboratory,  28,  Victoria  Street, 

Westminster,  S.W.,  Consulting  Chemist. 
1905.  Ridge.   H.   M.,   02,   London   WaU,   London,    E.C., 

Mining  Engineer. 
O.M.  Ridsdale,    C.    H.,    Laboratory,    3,    Wilson    Street 

Middlesbrough,  Analvtical  Chemist. 

1899.  Ricderer,  Emif.J.,  Forcite  Works,  Landing,  N.J., 

U.S.A.,    Superintendent. 
1302.  Riedcrer.  Dr.    Herman  S.,   251,  West  9ith   Street, 

New  Ytrk  City,  U.S.-A.,  Chemist. 
1907.  Rigg,  Gilbert,  c/o  New  Jersey  Zinc  Co.,  Palmerton, 

Carbon  Co.,  Pa.,  U.S.A.,  Chemist 
1892.  Riker,  Jno.  J.,   19,  Cedar  Street,  New  York  City, 

U.S.A..  Merchant. 

1913.  Riley,  George.  Effra  Works,  South  Lambeth  Road, 

London,  S.W.,  Chemical  Engineer. 
1905.  Riley,    Louis   J.,    8,   Newton   Road,    London,    W., 

Chemist. 
1912.  Riley,    Walter    A.,    100,    King    Street,    Norwich, 

Brewer. 
1899.  Rink,   Arnold,    11,    Bridgewatcr   Street,    Barbican, 

London,  E.C.,  Tannin  Extract  Manufacturer. 
1889.  Rintoul,   Wm.,   "  Lauriston,"   Ardrossan,  Ayrshire, 

Explosives  Chemist. 
1901.  Ripley,  Philip  F.,  7,  Abbott  Street,  Andover,  Mass., 

U.S.A.,  Chemist. 

1914.  Ritchie,    P.   B..  Bo.\   894  G.P  O.,  Sydney,  N.S.W., 

Australia,   Manufacturer. 
1907.  Roberts,  Chester,  Swarthmore  College,  Swarlhmore, 
Pa.,  U.S.A.,  Superintendent. 


O.M.  Roberts,  F.  G.  Adair,  Oak  Hill  Lodge,  Hampstead, 
N.W..  and  Jnls.  to  H  Shankster,  57,  BaUour 
Road,  I. ford.  Chemical  Manufacturer. 

1901.  Roberts,  H.  E.  U.,  c/o  British  Explosives  Synd., 

Pitsea,  Essex,  Chemist. 
1911.  Roberts,  H.  W.,  Dynamite  Factory,  Somerset  West, 
Cape  Province,  South  Africa,  Chemist. 

1902.  Roberts,   Wm.    H.,   City   Analyst's   Office,   Ashton 

Street,  Liverpool,  Analytical  Chemist. 
1891.  Robertson,  Alex.  A.,  Riversdale,  Cressington  Park, 

Liverpool,  Technical  Chemist. 
1910.  Robertson,  Charles,  e/o  Messrs.  S.  AUsopp  and  Sons,. 

Ltd.,  Burton-on-Trent,  Brewer. 
1900.  Robertson,    Jas.,    Barncraie,    South    Medrox,    by 

Glenboig,  Scotland.  Analytical  Chemist. 
1910.  Robertson,   Dr.  Joseph  G.,   19,   Broomhill    Terrace, 

Partick,  Glasgow,  Manufacturer. 
1891.  Robertson,     Dr.     Robt.,     Research     Dept.,     Royal 

Arsenal,  Woolwich  ;   and  (Journals)  29,  Charlton 

Road,  Blackheath,  S.E.,  P^esearch  Chemist. 

1910.  Robertson,  William,  21,  Worlield  Street,  Battersea 

Park,  S.W.,  Research  Chemist. 
1913.  Robins,    Edmund    A.,    c/o    Messrs.    Kodak,    Ltd., 

Wealdstone,  Middlesex,  Assistant  Works  Manager. 
1913.  Robinson.  ('.  Stanley,  Fern  Villa,  South  Normanton, 

Alfreton,  Works  Chemist. 
1897.  Robinson,  Clarence  J.,  708,  Jewett  Avenue,  West 

New  Brighton,  N.Y.,  U.S.A.,  Chemist. 
1902.  Robinson,  Hy.  Fishwick,  Culcheth  Chemical  Works, 

Newton      Heath,      Manchester,      Manufacturing 

Chemist. 
O.JI.    Robinson,  H.  H.,  42,  Penvwem  Road,  Earl's  Court, 

S.W.,  Analytical  Chemist. 
1907.  Robinson,     Herbert     W.,     Robinson    Bros.,     Ltd., 

Ryders    Green,    West    Bromwich,    Staffordshire, 

Tar  Distiller. 

1911.  Robinson,  Jas.   H.,   11,  East  Street,  Rugby,  Ana- 

lytical Chemist. 
O.M.    Robinson,     Jos.,     Farnworth,     Widnes,     Chemical 

Minufacturer. 
1887.  Robinson,    Thomas,    (Journals)    401,    West   Street. 

Glasgow ;      and    (communications).    The    Villa, 

Nitshill,  Chemical  Works  Manager. 

1902.  Robitschek,   Carl,    200,    Worth   Street,   New   York 

City,  U.S.A.,  Scientific  Brewer. 

1915.  Rocha,  Joai,  Villa  Nova  dc  Lima,    Minas   Gcraes, 

Brazil.  Assayer  and  Chemist. 
1SS4.  Rodger,  Edw.,  1,  Clairmont  Gardens,  Glasgow,  W. 

1914.  Rodger,  Lawton  H.,  Avouhobn,   Rutherglen,  near 

Glasgow,   Chemist. 

1904.  Rodger,  Robert,  Government  Laboratory,  Clement's 

Inn  Passage,  Strand,  London,  W.C,  Chemist. 

1905.  Rodger,  R.  L.,  The  Pcna  Copper  Mines,  Ltd.,  736, 

Salisbury  House,  London  Wall,  E.C.,  Manager. 

1909.  Rodv,  Franz  A.,  258,  \'an  Burcn  Street,  Newark, 

N'J..  U.S.A.,  Chemist 

1903.  Roelolsen,    Dr.   J.    A.,   e/o   Coal   Distillation   Co., 

Middlesbrough,  Yorks.    Works  Manager. 

1910.  Roessler,   Dr.   F.,   89,   High  Street,   Perth  Amboy, 

N.J.,  U.S.A.,  Chemist. 
1905    Rogers,     Dr.     Allen,     Pratt      Institute,    Brooklyn, 
N.Y.,  U.S.A.,  Research  Chemist. 

1915.  Rogers,  Dr.  F.  M.,  c/o  Standard  Oil  Co.,  Whiting, 

Ind.,  U.S.A.,  Chemist. 
1900.  Rogers,  Geo.  J.,  32,  Chudleigh  Road,  Brockley,  S.E., 
Chemist. 

1908.  Rogers,  Harry  V.,  Ash  Street,  Ilkeston,  Derbyshire, 

Engineer. 
1907.  Rogers,    Henry    L.,    Casilla    1118,    Buenos    Aires, 
Argentina,   Analvtical  Chemist. 

1909.  Rogers,   Herbert,  c/o  James  Lwe  Hancock,  Ltd., 

266,  Goswell  Road,  London,  JE.C,  Rubber  Works 
Chemist. 
1899.  Rogers,   John,   c/o   Nobel's   Explosives   Co.,    Ltd.. 
Nobel  House,  Glasgow,  Chemist. 

1910.  Rogers,  L.  Jos1_\ti,  Chemical  and  Mining  Building, 

The  University,  College  Street,  Toronto,  Canada, 

1911.  Rohm,  Dr.   Otto,  M'eiterstiidterstrasse  4/6,   Darm 

stadt,  Germany,  Chemist. 
1898.  Roller,  H.  C,  493,  Central  Avenue,  Newark,  N.J., 
U.S.A.,  Superintendent. 
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1899.  RoUin,    Clias.,     Bylton,     East    Jarrow  -  on -Tync, 

Cheniiral  Manufacturer. 

1909.  Rollin.    Hugh,    (subs  )    1,    St.    Nicholas    UuiMiiiKs. 

Nowca.stlci>n-T_vnc,  nud  (.Inls.)  1,').">8,  Kanawha 
St.,  Charleston,  West  Va.,  U.S.A.,  Chemical 
.Manufacturer. 

1907.  Rolph,   George   M.,   c/o   California   and   Hawaiian 

Sugar  Refining  Co.,  Crockett,  Cal.,  U.S.A.,  Sugar 
Refiner. 

1905.  Romanes,  .1.  \V..  Crnig  Knowe,  Slateford,  Edinburgh, 

Chenucal  Enginitr. 

CM.  Roscoe.  Rt.  Hon.  Sir  Henry.  P.C..  F.R.S.,  Woodcote 
Lodge,  West  Hornley,  iLi-atherhead,  Surrey,  Con- 
sulting Chemist. 

1004.  Rose,  Jno.,  Wicken  House,  Stretton,  near  Warring- 
ton, Technical  Chemist. 

1901.  Rose,  .Ino.  Ixonard.  14.  St.  Vincent  Road,  Wcstcliff- 

onSea,  Chemist. 

1902.  Roscbrugh,   Prof.   T.   R..  2425  South  State  Street. 

Syracuse,  N.Y.,  U.S.A.,  Professor  of  Electrical 
Engineering. 

1897.  Rosengarten,  Dr.  Geo.  D.,  P.O.  Box  1625,  Phila- 
del|>hia.  Pa.,  U.S.A.,  Manufacturing  Chemist. 

1913.  Rosenpliu-nter,  Carlos  H.,  e  /o  Henry  S.  King  and  Co., 
65,  Cornhill,  London,  E.C.,  Petroleum  Tech- 
nologist. 

1893.  Ross,  Arthur,  1,  Glongall  Road,  Old  Kent  Road, 
London,  S.  E.,  Analytical  Chemist. 

1900.  Ross,  Raymond,   Public  Analyst's  Office,  Burnley, 

Lancashire,  Analytical  Chemist. 

1910.  Rass,  Thos.  M..  c  o  Burmah  Oil  Co.,  Ltd..  Venangyat 

Relincrv,  Upper  Burmah,  Analytical  Chemist. 

1910.  Ros-iati,  Guido,  226,  Lafayette  Street,  New   York 

City,  U.S.A.,  Agricultural  Chemist. 

1911.  Rossi,  Dr.  Carlo,  29,  Via  Lcopardi,  Milano,  Italy, 

Electro-chemist. 

1900.  Rossi,  Louis  M.,  c/o  General  Bakelite  Co.,  Perth 

Amboy,  N.J.,  U.S.A.,  Works  Manager. 
1913.  Ros-sini,  Jas.  L.,  c/o  Anglo-American  Oil  Co.,  Pur- 
fleet,  Essex,  Oil  Works  Manager. 

1906.  Rossiter,  E.  C,  Brougham,  West  Haglcy,  Worcester- 

shire, Chemical   Engineer. 
1888.  Rothwell,    C.    F.    Seymour,    Photographic    Works, 

Mobberley,  Cheshire,  Chemist. 
O.M.    Rottenburg,    Dr.    Paul,    55,    West    Regent    Street, 

Glasgow,  Chemical  Merchant. 

1903.  Rouse,  Wm.,  The  Knowe,  Carlibar  Street,  Barrhead 

by  Glasgow,  Chemist. 

1906.  Rowell,  Herbert  W.,  36.  Tliornbnry  Road,  Ostcrlcy 
Park.  W.,  Analytical  Chemist. 

O.M.  Rowland.  W.  L..  2815,  Gray's  Ferry  Road,  Phila- 
delphia, Pa.,  U.S.A.,  Chemist. 

1904.  Rowley,  Ernest  VV  ,  Chemical  Laboratory,  C.M.E. 

Department,  North  Easte.n  Railway,  Darlington, 
Analytical  Chemist. 

1908.  Rowley.  Frank,  cd  .1.  T.  Nottidge,  8,  Tufnell  Park 

Road,  London.  X.,  .Metallurgist. 

1901.  Rowley,  Walter  Kugcne.  c/o  National  Aniline  and 

Chemical  Co.,  100,  William  Street,  New  York 
City,  U.S.A.,  Chemist. 

1904.  Rowling,  S.  R.,  1,  Beechwood,  Kendal,  Westmore- 
land, Chemist. 

1913.  Rowse,  Walter  W.,  39,  Oliver  Street,  Boston,  Mass., 
U.S..\.,  Representative  of  Ca.ssella  Color  (^o. 

1915.  Roy,  Dr.  Charles  S.,  Summertield  Chemical  Works, 
Wharf  Road,  Ponders  Knd.  .^Ijddlesex,  Chemi.st. 

1896.  Roval. Dawson,  H.,  Fernley  ilouse,  Morrill  Strt-ct, 
Hull,  Chemist. 

1898.  Royle,  Chas.  L.,  c/o  Carta vio  Sugar  Co.,  Tr'ijiUo, 
Peru,  Sugar  Chemist. 

O.M.  Royse,  Sir  Samuel  W..  St.  Andrew's  Chambers,  20, 
Albert  Square,  Manchester,  Chemical  Engineer. 

1913.  Rubin.stein,  I.  H.,  164,  Cheetham  Hill  Road,  Man- 
chester,   Technical    Chemist. 

1002.  Riickcr,  Dr.  Hermann  von,  91,  Lancaster  Avenue, 
Buffalo,   N.Y.,    U.S.A.,   Chemist. 

1896.  Ruddock,  Fred.  G.,  Corporation  Street,  Warrington, 
Analytical  Chemist. 

1S95.  Rudge,  Alfrtd,  United  .Alkali  Co.,  Lt<l.,  Al!ht:8en 
Works,    Gatcshcad-on-Tyne,  Analytical  Chemist. 


1911.  Rudnick,  Paul,  c/o  Armour  and  Co.,  Union  Stock 
Yards,  Chicago,  111.,  U.S.A.,  Chemist. 

1908.  Rudolf.    I'rol.    Norman    S.,    Post    Box    12a,    Royal 

.\utouu>liile    Club,    London,    S.W.,    Professor    of 
Applied  Chemistry. 

1909.  Rudorf.  Dr.  (i..  .'•>2,  Cranley  Gardens,  Muswell  Hill, 

N..  .Maimfaetniing  Chemist. 
1884.  Ruflle,    Jno.,    Musley,    Ware,    Herts,     Consulting 

Chemist  and  Electrician. 
IS'.IS.    Kulil.  Louis,  c/o  Hoessler  and  Hasslaeher  Chemieal 

Co..    1(10,   William  Street,  and  (.Inls.)   Box  0101, 

.\(  \v  York  City,  U.S.A..  Chemical  Merchant. 

1909.  Ruiloba,   J.    A., "c/o   U.S.    Steel   Corporation,    71, 

Broadway,  New  York  City,  U.S.A.,  Engineer. 

1910.  Rule,  Dr.  Alexander,     The  University,   Liverpool, 

Lecturer  in  Chemistry. 
O.M.  Rumble,  C,  109,  Gleneldon  Road,  Streatham,  S.W., 

Chemist. 
1899.  Rumb  Id,  Wm.  R.,  Electro-metallurg'st. 
1IU3.   Runii,    Dr.    Tomas    .1.,    SalJa    ".147,    Buenos    Aires, 

Argentina.  Doctor  of  (liemistry. 

1911.  Runeckles,  A.   R.,  c/o  Brothcrton  and  Co.,  Ltd., 

Litherland     Tar     VN'orks,    Liverpool,    Technical 

Chemist. 
1903.  Runyan,  Elmer  G.,  Hutohins  Building,  Washington, 

D.C.,  U.S.A.,  Chemist  and  Gas  Inspector. 
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1906.  Russell,   David,  Rothes,  Markinch,  Fife,  Scotland, 

Paper  Maker. 

1912.  Russell,  George  H.,  c/o  Michaelis,  Hallenstein,  and 
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